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BENZO M DAZOLE COVPOUNDS Fi el d of the Invention The
invention relates to novel, pharnmaceutical® active,

wo pesa44set er ocycl i ¢ conpounds, nore parti cul arP@T/US2004/031855

benzoi m dazol e compounds, and nethods of using themto
treat or prevent disorders and conditions nediated by
the histam ne HBEENAPMIDAZBACKQOMRGUNDSt he | nventi on
H stam ne was first identified as a hornone (G Barger
and H . Dale, J. Physiol. (London) 1910, 41:19 -59)

and has since been dengastttiadedtdnpel ay a major role
in a variety of physiological processes, including the

i nf | afimmingetion reiasstor raygbmbarmaceticallyeacine drsed A s. F.
ééteﬁ@gu&a%pmsl %br@éargéulaﬁ) DBERRSmidER SRR ound G

gastri sec efion via H receptors
('nlatIstBtfaJshgetheml to treliabuprevag 25 ordas: 6(8@530119910)18 medliated
rotransm ter Iease in the central nervous system
qistay ‘f%‘%e‘iej) ‘M Arrang et al., Nature 1983,
302 832-837) (for review see SJ. HIIlI et al.,

Phar macol . Rev. 1997 49 :ﬁg - 2.8. Al'l three
hi st ami ne recept or §8‘Eﬁr9 gdn ﬂ denonstrated to

be mﬂk@érﬁm@“wés*‘fﬁst%‘@rﬁﬁ%@@s'é/h&fncﬁielf(GDB%rgamdnﬂ gidDale, J.
receptors (I. Gantz et al., Proc. Natl. Acad

Bhgsinl. (Laygion) 8310 49: 1493@9) angpas sies bery d@fnoﬁﬁtfatg%? play a
BB/ BiRdhia Vatel ortEybichiat gt ool inglARERG M hmator
Tipleereap@seh viagveecepiat (4. SffaAsh @net. @n§CB*ld HRrsd. d’rﬁaﬂ@ac
I
Bl P4 27 4255, gt ot SRy VEE AR eepltts (o w.
@a?kratan .ANethré har2 136t 386-880 padd Rearotrapsmiticrireleass inghe
CRBI ARG B Vi agpEpref M. Aftehd Pl Harure 1953,
@@2%3%337 YR 4evidd Sed $N6. Hil B4l Ph'Elmzseolr Bepotadds 49@) 853
bl ocked by the H -receptor

3Bl thrke SIRIRG FefeERl kD PR Do Dt RelRTp jAddg be
Pﬁe P(%]rstéﬁ 329 néeun%%tr@mnzﬁé Wo@in-‘é@ﬁrt)lgetre@ﬁﬁrs?g[ Saintétta.,
e o e s AN el e T RUPE BB et al., Mol
Pharmacol. 1999, 55(6):1101-1107; M. Yamashita et al. Proc. Natl. Acad. Sci.
U.S.A. 1991, 88:11515-11519). There are, however, additional functions of
histamine that have been reported, for which no receptor has been identified.
For example, in 1994, Raible et al., demonstrated that histamine and R-o-
methylhistamine could activate calcium mobflization in human eosinophils
(D.G. Raible et al., Am. J. Respir. Crit. Care Med. 1994, 149:1506-1511).
These responses were blocked by the Hs-receptor antagonist thioperamide.
However, R-o-methylhistamine was significantly less potent than histamine,
which was not consistent with the involvement of known Hg receptor subtypes.
Therefore, Raible et al. hypothesized the existence of a novel histamine
receptor on eosinophils that was non-Hs, non-Hz, and non-Hz. Most recently
several groups (T. Oda et al., J. Biol. Chem. 2000, 275(47):36781-36786; C.

Liu et al., Mol. Pharmacol. 2001, 59(3):420-426; T. Nguyen et al., Mol.
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Therefore, Raible et al. hypothesized the existence of
a novel histam ne receptor on eosinophils that was

Wmo0vsi48p7 non- H2, and Mbst recently several grPUPESI004/031855

(da et al., J. Biol. Chem 2000, 275(47):36781 -36786;
. Liu et al., MI. Pharmacol. 2001 , 59(3):420 -426;
PhaNgacytﬂan1 &b(3):4RB+4 Fhat. Ehucﬂt al. 200l PhaBBg&y.. 2001 433;

b el e 7 Tl A0 S 30

2866 Phavk i06MficlGha)chartterizdard iolirh thisimdinehracastoesuttgst,

a fourth histam ne receptor subtype, the H receptor.
e Kls recefror” hissrege@g@s%ﬁ%a@mogapmd seven-transmembrane,

YRRl ICBIBIER TUHSH wilh AL AT APUDYATorh B EPIPheidthmine
aproxwratel 0% honol ogy to the histam né
Haceprpier. In ceotmté@thq lds telﬁ?@P'Per\éhléblsoFP”m%\WﬂV mat%ﬂ in the

Ly
BTS00 LY hPARbEY ke 08 BB IR SRR oo s
celld, mmgmtgemdﬂe,rascmlpbsted by Litegioalt ( esde lapové)arsk Cal Hofstra

(F8F Fhe A R APy B or e

E'ﬁﬁéﬁﬁrﬁtﬁl éx’ﬁre@«fw @fssmmnnc?mmmwmmﬁ«gﬁarsem relce;btbsns didsety
receptor is clo rel at vvlt e requl at or
relRias BHS T oay SR el G o1 TUSANG Wiap JaBLRE Yesense.
bi ol ogiwi@bgidstdctivityoistBmiicaifi tAg cbtekher isdMirdIdgyaind

I mmunol ogy ~and aut’oi mune di seases is closely related

wHAMTHEeisaasgs is ¢lasgly Friated vdthi the aHenoia espefiRe and its
nﬁ%&ﬁo%s SHeehs, 88cr B4 Inﬂmétgﬂ EéRR tﬁaf ARkt 18é irfiannhdtery

| anmmat Orci/ res onse I nclu SI cal stinulation
(espsinadiimguder ra‘w;)al stm@ml@”a(m@wlmrtraumm chierfieal stigwlation,

%gct} dn/ %ﬁb crm/a bnd fé)fo?élgﬁ‘ bgggz'glh% ﬂﬁlahﬁﬁét@?"%%ﬁéﬂse is

esp onée ara I'nCcr ea
tceerm:taarizad@y Haﬂdmmeas&dvtemlpbrajurer extiness, swalling, ceduced a

TG b By PP ST ELARFE, i ne and) eads (o an

I nf | avast-oely de-gsmuietient(edcytomys) tneleamst lnlaiahyne and leads to an

C&%&‘%%ﬁw /ZQ%\%PE%G’%F St@%?"?w 8% b)g? fﬁﬁ?rﬂn%[e

(rﬁ@@lateéwr%ég@ﬁtﬁﬂéré réadtiono i wide m@tymnmnmnwgm stali

che mcal%pstlrmll y cau act i
G AleFasRE o g Qfles) AR QOB MRG0 R (8 G hmica) stimui
VR 64k tRE bbtatibRvebRiithicht, & dedd-gF@iufatiohtol mast cells. Mast-
i nf’l ammat ory responses, Wwhi ‘ch in furn
cell activation initiates allergic (H4) 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
secretion, and the histamine Hj receptors affect neurotransmitter release in the
central nervous system.

Modulation of Hy receptors controls the release of inflammatory
mediators and inhibits leukocyte recruitment, thus providing the ability to
prevent and/or treat Hs-mediated diseases and conditions, including the
deleterious effects of allergic responses such as inflammation. Compounds

according to'the present invention have H4 receptor modulating properties.
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and the histamne Hreceptors affect neurotransmtter
rel ease in the central nervous system Mdul ation of H

r €oeponngs aoedrting o theepreebstaseenibninalé AUKBERE Yecruitment
i bits |l .eukocyte recruitnent, thus

PR o BRIt CoTiRpUpe B GG (el Besemidaiention have ant:

- nﬂdrrﬁhﬁaidnﬂprg,g@m% and conditions, including the
del eteri ous effects of all ergmc responses such as

i nf | anFRMRIAS otiswhegke en de svkiesidf inflamiatinrdselnde J. 1. Gallin
| BNG R SPDAdIFR, ﬂffagﬁﬁﬁccor g?g‘#rf% p?% and Clinical Correlates, 3"

properties. Conpoun ng to
i Bdigani ((brpplifwwﬁ Wd!lﬂ{mﬂ:&t\/éllhn@;rﬂmlad@pbla; mgg; Vi $igrtinova, J.

t,
LR PRI R aRF AL St G5 Sbeangrogies
obf mmamqr(exmnok fog Medigat Studdints, U(da?!ﬁﬁ‘ﬁﬁ ng@,sl 19d8ydeedt et
1 on: asSl| C
e ol U it T Ediion BV Acaingir Gamproy 1988); and

(Stelaldmmeﬂ\lledﬂlél|D|@traSﬁar§l W1kins, Philadelphia, 1999);
Jakubovsky and . "Hul i n,

Vi nf | %ﬁg%&% a??]w fﬁ@@@rmatepa't%fﬁﬂy@mﬂtf@gyamprqondntrpn@selated
O\fwtrDlrﬁlﬁﬂﬁ%loﬁE%}ﬁtﬂéof%l‘iné 91’ affes %ﬂ% E't‘%eﬁm\glr@l ne‘?\lyi@?,h

Press, 1995); Cecil ., Text

E‘a?'ﬂtSon copjrol in sﬁl@ﬁuﬁat@mﬂa@gﬁﬁoomw B4Gb2SKeh dramey, The
W_nat e
by it el SSEKUNS 300, Y TSR, B
Clgﬂammahgn radicaneern Neluze 2@0211423)58604867;3!31 Kibbydnfldsmation in
t u
Db Rasliih e 208, 420 abd ezl CTRERbSF R e, st
reflk éx autimmuee 2683se, 4242URE20028590: 8&5—87@U§5\ﬂ/@>ﬁ1e@%ﬂd D.J.

0
S AR on g PRRUNG AoF A N e éf%gé%é‘%v%n?,%

NE102; ¢2@:802-88420; 86Ren, 8 infmurBpRticyenadid oPse cér_?
g _Ig in autoj nmune di sease, Nature 200 420 5
% SrsBsviior Selebas. Atheragnnesisrip ParapaeiE and

eﬁ‘@ﬁil'és!téro‘@ﬁié 'arr‘létlhﬂféi‘nmgtl m‘rﬁé EAS §P crihg! Néﬁlr%%%icine
879 884 nopat hogenesi s

11Nggmje1217
Inflammation herein refers to the response that develops as a

consequence of histamine release, which in turn is caused by at least one
stimulus. Examples of such stimuli are immunological stimuli and non-
immunological stimuli.

Inflammation is due to any one of a plurality of conditions such as
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
known as type 1) diabetes mellitus and lupus, which are characterized by
excessive or prolonged inflammation at some stage of the disease. Other



2002, 420:885 -891 ; D. Steinberg, Atherogenesis in
perspective: Hyperchol esterolem a and inflanmmti on as

w@aoosnerss7in crime, Nature Medicine 2002, 8(11pcR$2004/031855
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-1217. Inflammation herein refers to the response that
devel ops as a consequence of histam ne rel ease, which

igitdimiuneSdisctises thadiYead tol lﬁmﬁmeﬁl«m mtlumulmwstﬁ‘smmiw&
of such stinmuli are inmunolo sti mul

IG5 SO S G By BTG Uglisny
%?%&?mﬁ\ememwﬂé é’ne‘?ﬁ:acﬁé}ﬂiddu@%eﬁﬂ& hASmARY 9y,
, chronic obstructed pul monary di sease (COPD)
dhtoertosyiopenis tsmpdiel ateritis.candiralespbolipid sxNdrerpeevasculitides,
lgﬁﬁg%%:i; Hegfs ?%ﬂr@érﬁﬁégggp@b%&’gsq‘?@%%é) &érﬂ?gﬁ? 'h@ﬂaetlformus
a}ielnﬂj‘rmws wuhdamist visligic qrienaoy biliawy, cialoosis, rmtlmmmm}ar Imenatltls

k
FeTn e AaTON R SR ot e Noliin iRe YReaSs, BYRE oo gano,
By yerfRER a@rnqytorm@émmpdndwéérmmmth@e axchsasmlqtasg@
of the di sease. her aut oi ne di seases
PPN AL PRI RIS OYRISE H B S DR OTSaL o rriion o
REAYTARaEAN, %lan%HQﬂ&rﬁé:s@‘éés' kR bfon-AiedRitdartiReases or
uvei tis, autolmune henol ytic anenmia, pernicious

Aoaditians inglusienbuirase 1ot bntee i aeelsi Iaﬂam@ﬁﬁ@m Allergic
t syndrone, vasculitides,
%ﬁ{rﬁﬁqgh% a@ﬁedp @gﬁﬁﬁﬂngﬁ%ﬁo& s, Behcet's disease,
der matQited Seﬂe;eerrp;es iaF® mmmor@edmregnm by vefetrices
vitiligio, primary biliary cirrhosis, autoinmune
hepatitis, autoi mmune oophoritis and orchitis,
aut oi mmune di seasBUBMARY QidTHBANVENTHAN pol ynyosi tis,

der ma ond | oart hr

ankyl JOP SR IR ER S o Hoaa MG gy Rl e
Regar di ng the onset and evol ution of |nflannat|on,

i nfl anmat ory di seases or infl ammmati on-nedi at ed

di seases or conditions include, but are not limted
to, acute inflammtion, allergic inflgmatg®n, and
chronic inflamation. Cted references\ar

i ncor porated hegein by reference. RY THE
| \VENTI ON RETETRT YA
N )= ),
N 8
\ ./
R® N
l, H | (1)
RQ R10
R1

wherein
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wo casiootsher

The invention features a conpound of formula (1) or
(I'1): RO RO Y- - 11 ( ) whereinWis, independently
menber and substituent assi gnment SPCNMUSZ004/031855
CR7; X is, independently from other nenber and
substituent assignments, N or CH Y is, independently

W GENiRddIRBRITORSm Mtk randiabet arR dub S Ricpnassgriments NRb2,
or CR Fflt%r Z 1's, independently from other menber and
subsBR uent assignments, N or CR14, in which case the

?ﬂs’ ﬁ{dgeéﬁhén%gtrﬂahﬁothéﬂnembe@!axd QBstRfierft@sShARN, N GHEH;
J1s"a single bond; or Zis C, 1n which case the
Sois| thepeidendiyfromeother mpriber ang sybetitagntfassignmeats, O, NR™,
and él b&zﬁs,a doubl e bond; n is, independently from
menbel substituent assignnments, 0, , or 2; each of
Rlis4inidependehp éoereothby member ahti substitndrdrassigdments, N or

S0 SO RS L r o S e
al kybadiings a's‘i'&l%?i'é Kamd: [br  is Ovadvkich $abé eieysalid/dashfeature
cycl oal kyl, - Ph, cyano, -CF . F ,. Br, , nitro,
- OCF (===) tny, onecyf formugjae ,('?39@ drs a ‘i%ged’?”di qOR,
WE”MHR%Q%RW froRNSBRIRY bnd sHAINERt BssignfeMsOR, 1, oriR R

- CH Ror -CH OR; wherein each of R, Rand Ris,

i qrtbs iR1& e, lIndepeptemivieam siles merkeriansssibgtivent assignments,

=y o S e sl oty CEt BRI g1 RBRY oL

R t akalkylamie; Hexalkytthiot 40 saikyisolfeny!, t-0 Cakeystoaltyby O&iPh,

o RS0, £E1E B IR SORE, NSLRORHEL Lt L Sl St

het erO@)Rispeelyk berzylfphemethys -CEOINRIRY, -N0)@RRy-NR*Bhd

\gﬁ;i{ ggﬂg@?éf?bpohrqe}illzoRp;hvﬁwneergljgyeldcht(’)? 'h‘yi'a"’ aﬁcli k(ylis, %dependently
from other substituent assignments, selected from H, C44alkyl,
Ca.gcycloalkyl, phenyl, (Cagcycloalkyl)Cy.alkyl-, benzyl and phenethyl, or
R? and R taken together with the nitrogen to which they are attached,
form a 4-7 membered heterocyclic ring HetCyc1, wherein said ring
HetCyc1 has 0 or 1 additional heteroatoms selected from O, S, >NH and
>NC.salkyl, and wherein any phenyl, phenethyl, benzyl, alkyl or cycloalkyl
moiety in any of said R™, R?, R, R%, and said ring HetCyc1 is optionally,
and independently from other substituent assignments, substituted with 1,
2 or 3 substituents selected from Cq.3alkyl, halo, hydroxy, amino, and
C1.3alkoxy;

each of R¥ is, independently from other member and substituent assignments,

H, Cisalkyl, F, Cl, Br, I, CF3, -OCFs3, -OR?, -C4.3alkylOR?®, -C.3alkylSR®,
-SR®, -S(O)R®, -SO;R®, C14alkoxy, cyano, nitro, -C(O)NR?R®, -NR°R®, -C;.
3a|kleRaRb, -C(O)phenyl, -C(O)C1.galkyl, -S(O)C1.salkyl, or -80,Cq4alkyl;
or, R® and R® for a compound of formula (1) taken together with the carbon
atoms to which they-are attached form a cyclic structure Cyc1 selected

from aryl, heteroaryl, 5- or 6-membered carbocycle, and 5- or 6-
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noiety in any of said RI"4 R, R, R and said ring
Het Cyd is optionally, and i ndependently from other
substituted with 2 oPCBUS2004/031855
substituents selected fromC . alkyl, halo, hydroxy,
am no, and C _ al koxy; each of R5 7 is, independently -

from 0@%3{%?@.%%%&8%%3:&12 ﬂ%@atéﬁ? SRR §ald E&/cllc

creal'k , -G 7al kyl OR
0, -diftatueyiCyR1 (s, m@lﬁ@nderﬁl}(@d‘m othﬁsumnumeassmments

cyano g{x.,s;qcp W|tlt§(0§) @r% %L’bw ueRtsti(e&Scéggﬁ rgﬁﬂl df}’ :@WI @810

?'atYIh dtrébf ?ﬁ%cﬁ@ﬁdlﬁﬁ OO ogdthammﬂ &dr ef%mpd;]tmc(df)formula
en todet her w he t

b t o aenopaRtaeyl e CrbaEarS (O SBind ey S paTRd o

aryl L8 C L HORIYd cyé2 s&éct@d %ﬁbs?/edm@e&bb@csec lof 6-ragvdbBred

or 6-nenbered %et erocycle with het er oat ons,

wher @rhowiaj 20§ & P& 6gheneergddetsracycie With deFenbrigiaajoms,

Br on@vﬁ’éﬁg{ %@?&h‘c%‘t’rﬁ%r@@?b@ E”Eﬂ%?en&é’r?l%tﬂ‘dnﬁ‘h%r %Mlltuent
, , of su stituents sefecté ; kyl,

hy dr assjgnnaenits,csubatitdited witlakbxoy 2 substimentisrielgrded ffpma

conmpQu f,_for ( er with the

carb h3aif grpflcf &%&Xhé%'??eygg(?gﬁ??&%ed forma cyclic
y

i) Qﬁcwépen@gﬁﬂy fehaethednémben amd/sybstibtent essighmests, dr

6- rrerrbere ocC cI .and 5- or 6-nenbered
het ePo@%}W eé 91/ ' het eroat ons, wherein said

@¥ehiof R8LRYH'Ure nr@épancu@mylfnmﬁe pthael emmberfarﬂmmemeent
substituent assi gnnents, rh%b L g

subsBFHGREReRS sla OB r-eikY!r @) %\n(i) hi§? ?’\El)vk&?ethaerﬁfﬂrg‘ aéz e

| - 3al{eebbredBydiie strlOPRPEPSE 'WHeYelﬁ 15818 GlchestrigueCyddid a 5-
substituent assignnments, H,_ al kyl, C “al kox

eac hoof-nrgnkegd RaAMOCYcle joR éépé’ﬁ@éﬁ?’l“?eﬁdd?ﬁt%{q%?le N@ﬂe‘?r 2
and ?‘édtBM@né ‘%r%m’@ﬂé %ych@ s@rruc@ré‘blybfi lS fHdeBandérly

aken foget h orma 5- mber ed cycl'i c
st r uﬁbmmhelyﬂlbstlmet @sarg@mrﬁs c%kmstlwt%i W%f)u? €'@&/c3 is

ey P REPRREO RRSEEALR e g o SHE o
e lig, Mcmpeuddamﬂye‘rdnyoﬂﬂermemmf@jmmmstuuynt assignments, H or Cy.
salkyl;
each of R? and R% s, mdependently from other member and substituent
assignments, H or Cq4alkyl; or, when Y is CR™R®, R"Zand R" taken
together with the carbon member to which they are attached form an
optionally substituted cyclic structure Cyc4, wherein said cyclic structure
Cyc4 is a 3- to 6-membered carbocycle or a 3- to 6-membered
heterocycle with 0 or 1 additional heteroatoms, or CR™R" is C=0;
R™ is, independently from other member and substituent assignments, H, C.
salkyl, OH, or C4.salkoxy;
an enantiomer, diastereomer, racemate thereof, or a pharmaceutically
acceptable salt, amide or ester thereof;
with the following provisos:
when Y is O or NR™, then Z is CR™ and R® is not OH or Cyalkoxy;
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from ot her substituent assignnments, substituted with
0, , or 2 substituents selected from Cral kyl, hal o,

whyasoxigp7 ami no, and C _ al koxy; Rl11l is, indepramDestoy031855

from ot her nenber and substituent assignnments, Hor C
4al kyl ; each of R12 and R13 is, independently from

ebsslbsti t uent assi gnments, H or
%X%%l's'qb?'s% U R13, R12 and R13 taken
tropetdfeR’*wé CROINIe,. car bon nmember to whi ch they are

attached formyan optionally substituted cyclic _
structure Cyc4, wherein said cyclic structure Cyc4 is

a 3- YnReritEoRAS Sfjth@afoh%ixﬁki@ onon%u%e )k ( “ﬁs%%r&%cﬂ{

heterocycle . with O or 1 additional heteroato
rigrmacettioallyracrepiabls sailspaminastangd estenm aterrncompassed within

3pd %&% inl &N, 83 rSBRERE fﬁeré'h tdone Bt &Yéh |scgﬁ|Fn<9forms is
Cral kox

an enantioner, di astereoner,
trheard éé refelr tozatiéast one elisictuisomatc é:ptmsbl@seﬂ d:rdmary sl i |n

e §5REaEsRBh A8 et e hEL Ao RSB PR ) St o
@xairipbeyn mﬁsmgleleomehb fofm whéiBaRblier 20chpdQnes ﬁ\fay%hsﬂlri the
roms of the conpounds of fornul ae

%’-ﬂ gﬁ%l r?Q'?'?Omﬁﬂ%I"W&urtehel r phar maceuti cal ~ acceptabl e

sal tswmthé#%iat@ﬂtbxgﬁdl & nAlirea RS ATBRERA WA ddgeribtith and
p esenﬁ i nvention reference herein to one of such

I8 unslerRlopd thab gagh sYpsiikios ane mamipes 2ssigomensin the
%@ﬁféxt SORR' ihferftioh IS maB %d@‘peﬂﬁ%t@%%nﬁ/‘%ﬂhér rhﬁnb@iear?d t
wi |l recognize that conpounds ac
iSHhEHv e rAssigpMent. dinless slatest gifsrwise; rByaN@s)r olcp first exanepleon
KabnMBRTERAInAbBEIr SATRRBALSTTRY, Rnslorls] A%, ghan Of

a regioi sqmeric i xture. eti8Fe St at ed “Expl i y or
SPsttneniny opaetis one Phes and Su.chenl el gssignmentsireférdd s,

e T G0 P B R o e
Sﬁé‘iﬁﬂenﬁdgﬁtts Yearitfic 198y a0 BAKoniB 0B Hhpie is S2 and S%eyampie is Ss;
s! example 1S Sz and g2 example 1S S4; and equivalents of each one of such choices.
The shorter terminology “S’exampie is 0ne of Sy and S,, and SZxample is one of S;
and S,” is accordingly used herein for the sake of brevity, but not by way of
limitation. The foregoing first example on substituent 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.

Furthermore, when more than one assignment is given for any member
or substituent, embodiments of this invention comprise the various groupings
that can be made from the listed assignmenis and equivalents thereof. By way
of a second example on substituent terminology, if it is herein described that
substituent Sexample is One of Sy, Sy, and S, this listing refers to embodiments
of this invention for which Sexample I8 S1; Sexample IS S2; Sexample iS S3; Sexample IS

one of Sy and Sy; Sexampie is one of Sy and Ss; Sexample iS ONe of Sy and Sg;



substituent assignment, unless stated otherw se. By
way of a first exanple o n substituent term nology, if

wanlshi4soent S e is one of and S, and substi t PEDUSEHH04/031855
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anp e is one OS and S, then these assignnents refer
to enbodi nents of this invention given according to

he ch

i 1 0BE Of St S A ST KRR gl ts ARy SHATRIL o1 ach Sheur
ﬁﬁ:&;ﬁgﬂ@gr er?::rs:nnahemtesnmbm@gdaexaﬁm i9ONS Qf)ﬁ1:(ﬂ203%§3 Is
SorRraingl (e 1o T 3 a0 BB haP ALy Fef BfiihtaoR™

fr% fbRRGoFalRcBAd Bxamipilon dubstitveht {@ymimjogqf whlcmls stateghin
The foregoing first exanple on subs

OENFGISIHEYS AN £ i”%Sfé@ltﬁt‘f%V%rrPL@éH S fgsigpigents
e bddthdrbihSiHeabgblig d(ﬁn(/éﬁ’t% @Whérﬁa#ﬁf@? stbstituents

assignment S descri béd Rerein. orezqm nch X nt

gixtemds hehen applisableutssmembers @J@x@%}ﬁd\é ¢ index

tI_ﬁpl!cable to nenbers such as X, Y, Z, and W, and
e index n. Furthernore, when rmre t han one

assi giivembrienctiture ACHwittajy |, mhemeappdied Sein ta asless of

i ments of h S
SUBRANAGS: et st WSS Rtg SR 1R rpvafudTick W eacn
Qihg e?@{oy Mf’r?ét 61?th§ rtuhﬁileeof carByn wasmboérs afrerad mnmelxldlmgllandm, is
substi t'uen
Thalzedu SR e et GrefSprid rlnBER 02"
?égx';t:?ov\cjlqm%ﬁ’dsﬁﬁatr r%‘véroﬁetdértﬁfmdmmm&)Oémbhdlmentarmm have two

ieis S ca
rﬁﬁr@fsméﬁ‘@eé‘-’rnp%hcﬁ”g em*?égo 'aﬁets&ha@%’ﬁotﬁ@e Caég?” F?“??’r?és
C(b and S ;is oneof S, S andS ; andS eXam pi e any
eqw “val ent of each oneof these ch0| ces. The short
t er ni Néheyeny ¥arghisorefaring img sgbstitugntacerppay W"@?@Sr

r]ﬁ(.[ie%{ %PE (%}E tﬁ?ﬁé@n&f ey ﬁM'réNge Qpéss'@ﬁné}ﬁs YAyt to apply

regoi ng second exanp
stulesth Deeurterioer mdapemﬁntly\nﬁﬂ@rﬁnes“/lfﬂaéﬁ@@m%t(gémf%mhef \

F?eciﬁg&faa?] {Tﬁgﬂd/ahgblbl lustrate the vari ous substituent

e€sCcrfi'bed herein. The foregoing
Cc onvemdcormr@g toethe ieregoing firderpsetbat Gangisieralioag toBrRESIINIRAES

||9§rﬁgrl1§étureo |tr|rse Gggéréto%ﬁqnatae%(p?(mt éfe%nc@ﬂgrew P gett he
lmplles, where chemically meaningful and unless indicated otherwise,
independent reference to embodiments of such set, and reference to each and
every one of the possible embodiments of subsets of the set referred to
explicitly.

The invention also features a pharmaceutical composition for treating or
preventing an H4 receptor-mediated condition in a subject, comprising a
therapeutically effective amount of at least one H, receptor modulator selected
from compounds of formulae (1) and (lI), enantiomers, diastereomers,
racemates thereof, pharmaceutically acceptable salts, amides and esters
thereof. In addition, the invention features a pharmaceutical composition for
inhibiting leukocyte recruitment in a subject, comprising a therapeutically

effective amount of at least one leukocyte recruitment inhibitor selected from
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one of the number of carbon menmbers, fromi to |
including i.and j , is realized. By way of exanpl e,

tc'af%pbsﬁg% BﬁfoﬁﬂnglaéTl?%ﬂ?'@ﬂ*ﬁ@héﬂtl&n%rﬁﬁ&gﬁb%e?str‘&@ém%@éﬁ

one’car mbodi nents that have two
ttaarbofy phembanesti¢ally pccepiablerfadisi araides and gstenaitheredfy dae

SER BEERSHn Eltes P oI PHGR SrBRoh Apbidy o
&}h@rap&tnttbelly éi;l@ctf/a lamauan gkatdéastsmiegmiie lnﬂiammstmys aompoond

0 each occ , h
Shlctad fom Sompariers eoprag) SBENES betufbet Sesramers.

YaEdrAdte8 theh6 SO pRAMthckatiddNg oo meblers@its Nirsitps ahd \eeters
consi derations on assignnments and nonenclature, it is

lﬁ'ﬁ\@'@p%t ood that explicit reference herein to a set

i npl i g J‘Mé‘ﬁ;ﬁn FRRITLE Al diodBRp tr@gﬂ‘lrﬁg odstvertin@Ssflammation

i ndi cate erw se, independent reference to
émb subjesh comprising edmiristering & thersbignt in eannegtien wita an

RERLACR Fopblp PEPE e SEROpRBie thaubasis o
firerapeatically pfiamtwacamﬂurxt af at:leagmet amanlammaMmcpri@ound
Rl 0 RS ShoP PR AU bt i Detiereomers.
Qéc@fhaﬂee aﬁérfeOfP ehainiaeaitaly amdpntbate@altseémmeeanﬂ resters
n
dhafast: e Brentarianfaabubs Rktadds fos rERME LR ng an He

afééﬁﬂblaﬁle&a&?ﬂ Sdhditiom ifl @Ssubiutt, Qﬁ)hﬁfr%lr{gf'éﬂnaﬁfsterimg to the
addition, the invention features g%égﬁ%uh

@@Mﬁ%ﬁuqhaﬁnmutlpﬁmommsw@n|t@%rwe@w SEpRUSERlY effgotive
S#h%@rﬁtof afREBY drid MPreReblof hitRedtbiCatidote € frbRCdnvsoL B Wit

| east one | eukocyte recruitnment inhibitor
Jetredee {l) pné fiborpaniivmerer dipdpiaomess (preraalgs therpof.
Srﬂ?a'?ﬁwb%@ [ca ?é\cf'ég’ia%r eeQé‘Er amid ﬁﬂ%ﬁér tth@rre%Pf In addition, the
armaceut1 ca ccept abl'e sa es and esters
tineargioh feaiheaa metbnds fm rmﬂlatlr@rﬁﬂ Hy rchatqj;@gnrywlng exposing

ant H4 re%eb?omgﬂ%stco%@pc%%ﬂduwa sefd¥idd frérln%n?pounds of formulae

(1) and (II), enantiomers, diastereomers, racemates thereof, pharmaceutically
acceptable salts, amides and esters thereof. Furthermore, the invention
features methods 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 of formulae (1) and (Il), enantiomers, diastereomers,
racemates thereof, pharmaceutically acceptable salts, amides and esters

thereof.

DETAILED DESCRIPTION
The present invention is directed to compounds of formula (1) or (II),

enantiomers, diastereomers, racemates thereof, pharmaceutically acceptable
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racemat es thereof, phamaceutically acceptable salts,
am des and esters thereof. The invention features
saitshaghiddsamdt estersitingreof, aprheveindefiged, Pheemaeautisal in a
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tes thereof, pharnmaceutical ™ acceptabl e aIt
ani deEhafetlowingderns aerdainedhelow. ARGrRY; tag'réﬁs%%e ﬁ% gshogg

g@@gﬁ&&gr treating or preventing an

or-fiedi ated condition in a subject, conprisin
adm niAgityrinclgdeostraightaiiajreand brappiag geqrbans with at Reast

{ th
g oarogen aemp b TGN SEIcRLDEP ARY! peRb: R CRELVE
Beampeesmasastspyf bitglr obaigl, ¢bltyaridmethyjpropylaperitgnisepentyl,

di ast h

RN P R e

ﬁg glult ;@ﬁnW”gﬁcl!ﬁwﬂﬁélgﬂ chet aceisranehdwigdrbearbon radicals as
recept or

cBeuRBih 3L l5ogt oM GTPDBIEItSHH BARP I BEDed TiFes fidiated

&m%@ tAE pFé?Tx"{Héﬁﬁdl(:bt)esEm@' nﬁﬂnbbr oﬁéﬁmn aieRilsars, alkenyls
i'ast er edners, racemates thereof, phar mayieut

armleqﬁ etbeeyldal iayl), PHORIGS M @reRsEenll (Ohel )e)itsopropen\5l (or 1-
ﬁh@%{'\?ﬁrtﬁp- LAV, O 8/P'Buftz§‘cﬁér\W§§>eﬁﬁtn|9%dﬁef(élQ 4-dienyi,

ctere U|tmsnt|nasu1ec

.cemuimucm ng administering to the subject a

phar mageut ).c lu&é) P5btd @i A4 bSARREd RfdroBarbon radicals as
Yikd i R

t hera ive anount o one
Ieﬁimlaewth@t et une werioniaanddyi tripte fs(mde(ﬁpdenlpgsmndlcated

0 I
EBERSSBbb 8L BebblestB bbby L BAREA S o
?)E%%%éi g@iyﬁylspﬂobynylarbwy&wleaadd eﬁhbﬁnslst h@demdarb@Eradiq_aED
having a mixture of double bonds and triple bonds, such as 2- -penten-4-ynyl,

are grouped as alkynyls herein.
“Alkoxy” includes a straight chain or branched alkyl group with a terminal

oxygen linking the alkyl group to the rest of the molecule. Alkoxy includes
methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentoxy and so on.
“Aminoalkyl”, “thioalkyl”, and “sulfonylalkyl” are analogous to alkoxy, replacing
the terminal oxygen atom of alkoxy with, respectively, NH (or NR), S, and SO..

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

Unless indicated otherwise by the prefix that indicates the number of

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

10
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The present invention is directed to conpounds of
formula (I) or (11), enantioners, diastereoners,
phar maceuti cal | y accept abl BGBUS®04/031855
am des and esters thereof, as herein defined,

phar maceuti cal conpositions that contain at | east one

?Jr %—:\t{dcéqm‘éprmé %quﬁanc”@étlaféj(éd Ay dé?‘ﬁaﬂg sa d?g ed %dg;ge ar fused ring

ment” and eventi on of I ons
tdystem tHaatomp&semecchrbd)redtda}s Wwhereh the dbeferoatonanarerseldetsts

Tt Buchgrd & deXatreer eisfPtyeh B i irigronnLitiny, oxsey.
tuéwtmgbmﬁnyt rrdive ehmRsR6R!, p gr‘éiz&byl |sdtm§£ine§o§éio¢3}| Yridy,

chain and branched hydrocarbons wth east one

R ARy PV BRI PYT S By oY cisPingpl indoTipazaups
' rﬁ!ﬁ'nyld Swﬁ?l?h Ydraz?ﬁh ydyrroﬁﬁlﬁfﬂ}’ byrrdliﬁ?lp rn‘ﬁeéﬁcrhdm% Wmdatzolmyl

i sobut propyl, pentyl, I'so

ﬂyéazi@@ﬂ’ﬂy'l Pyrﬁé&lwyl piRgsicyl, plp@cﬁzynyl ingrlinglo aoe moqulkg{mw For
s AL EIUS IR Wl ol ST RIS o,

ammezmylt pyreciidingb pyridyd ecycmhlemyimam myolodeptylimiraoadd more
( L e ndi cated ot herwi se by the prefix that
Rl LY,

Younber of carbon nenbers, al kenyl s
i ncl udarleddyelsyis a(cgtiosikpydr)a panflé][y-sb*tlﬂﬁ}dd cyelcikyRthabil not
(or all , 1sopropenyl (or 1- methylvinyl),
but - 1(qjt§ Yout - 2- enyl butadlenyls pent enyl s,
texae 2 Fenyl, and so on. "Al kynyl" includes

S o Ol S dbe A, S BB ROt Bl S oo
(cBppny bhivieisss mayb@aptmaw betssitted. b)Aryl b%opﬁﬁﬁdé’s alyRilkyl

| K
PR RCB AR, Bros 2 SRRV A58 Insbitiepra fiag
Hygltrenp@drh@nmg@m @mioaalwﬂsgtlﬁedmxﬁéiﬁ@er@ﬁ c@ﬂs&ly@mta}eﬁﬁnc

and triple bonds, such as pent en- %’yT aré grouped
S

a@gaw?/ QystemERebs bloysa!pq(a;aggeq forla dad heasygHam &ty n
@rﬁd@d Qﬂataér’éﬁrorﬁéf?@ FbrWaHlélI? of gérﬁbl%?ély Q?%%%ﬂ | E%ﬂnB@s

t he aI group he rest | ecu

|Otﬁ5ﬂ91§ké%¥efﬁ*§t"l*€$¥@ﬁ 'néﬁ'ﬂﬁdx@em@'ﬁmﬂo%ﬁ dmwpmmm lndamyi,xy,
e RS hfdakolyP HENQSMiHRENFOinBII, benzofurany, isoquinolinyl, and so

on. Examples illustrating heteroaryl are thienyl, furanyl, pyrrolyl, imidazolyl,
oxazolyl, thiazolyl, benzothienyl, benzofuranyl, benzimidazolyl, benzoxazolyl,
benzothiazolyl.

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

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

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

relevant disease or condition. Preferably, the patient is a human being.

11
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SO . Unless indicated otherw se by the prefix t hat
i ndi cates the nunber of carbon nmenbers, "cycloalkyl"

I ncl udepneeitRr Pilides @Y&b&?%ltgéhvtpngi)ﬁ@tﬁ@gﬂééﬁled ingredients in

Iohexyl cycl ohept % SO on
%&S@&P dgd Grsnig, w'tﬁi)/ﬂg et preé‘ecwetafa@umtama:weleas ahp
n -
PIEREL IS S ReaRAD of MR EY b Polrtiatols of he. shepiteg,
3ingteslianisrimtberspaciiedbmountsat ur at ed or partially

t ' £ t hat
car bon "r5Re ikl fer YR S E R BV oLl BB atsrrrstialy
NejatedtbriSs n&aﬂpht@nmﬁnthﬂa@ﬁv@%ﬁipﬂuﬁd loR shé}rﬁ%oeutlcal agent
th| dan i sobenzof uranyl, pyrrolyl,
ek %M b'B Pé%'oqr 9@%{%@?5?% a @%L@)ea@tﬂnwammal or’

ph‘lirhéh/lhat %Weﬁﬂg §bdght W A 'ré'@e‘é?éﬁé? veRéHn'aFﬂéﬂ 'rﬂé@tcal doctor Pr other
adoI|2|n .. isoindolyl, indolyl, indazoly
q

NNy Wh'CPd'ﬂcd%iﬁ&ﬁ"eVIEWﬁ of thelisiyptonsefitoe ﬁﬁ?ﬁge or dnsorder
| pRisRgeatedi nyl , i mdazolinyl, pyrazolidinyl,
pyrazol i nyl, plperldyl plpera2|nyl |ndoI|nyI and
mor phol i nyl . For exaineblemfébmermt het er ocycl yI s or
het er ocyctit radicats J cHude—frorphottny
pi perazinyl ., pyrrolidinyl, pyridyl, cycl OH%%?PY% np,
cycl ohgptyl i m no, mdahlyd:romranef er abl y, PbipermHE/T.

Car bocyWWLl y-saturate
cycl oal kyl that Heethyiggmide ary| i el uBB&F phehyl |

napht hyl,  bi phery-DimethpBEaBMfdONapNT Nyl —apg; 50 op,
any of mhich nmay be optionally substituied. Aryl also

incl udes aryl al kylp'"gqtbﬂﬁg‘f@i% as benzyl, pHésethy|,

cont ai ning an ootlona 'y substituted 6-penb red
car bocycl i c ar orBa:Mn@ sewung altmmud system Tay BSA

f faV¥aallian =1V

|b|nega|d|e ri ng@?ﬁ%?u%rhgugrcg tggra&‘nypa” i al\ﬂel-%r

conpl etlel y sat Tnint®@r chooadgespf ring systepg 1 nc| ude

i ndenyl—pentalenyl —1-4-di hydronaphthyl i ndanyl .
benzi m dazol yl, benzot hi ophenyl, indolyl,
benzofPaktaydr préfeREY icBRipoDdds ofthd ifRntion comprise a

benzoimidazole compound of formula (1) or (Il), or an enantiomer,

diastereomer, racemate thereof, or a pharmaceutically acceptable salt, amide
or ester thereof, 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:

Preferably, W is N or CR’.

" Preferably, X is N or CH.

Preferably, Y is CR'R"3,

More preferably, Y is CHa.

Preferably, Zis N or CH.

12
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chl oro, bronmpo, and iodo, and is preferably fluoro or
chIorG%eﬂﬁaMﬂyﬁtanﬁard chem cal nonencl ature, the
herein referred to as "phenyl" or as

group hena/ sb
Pgireferathy N = dubj ect " i ncl udes manmal s such as
h u man Fieiangisly, aXids BlebRIdSrdrS 115k gro@B%nsﬁgﬂﬁqS@f @%éﬁ'@/ ethyl,

rats, rabbits, mce, non-human”pri nmates

dé@@’PPHt exsioPrenyb et iGelt. Cyane aheayit carboprmestby i on i n
t ant di sease or condition.
Pr e%ﬁﬁ%ﬁ%%ﬁgo pégt%lqé’?t'\ﬁél/s a human bei ng.
11" Corhimrsmreferably,rﬁ!:hsjdlem%){b,rlﬁd:ncﬁl conprising the
f t

hor ud BT s EReBeb ol Sebbi o dn g P nsigng of v,
pnerwwb tezhyn asopmﬁwltttmtﬁl cfyeniplrcypw rCHEA tD(IF%fFl @, B:r ﬁﬁ}ﬁano

ations o eci gredients in the
903@89/?03@05%%% el*ﬁ)é'F%rBQﬁ?mEg’I' PUPRAZO¥EL i ve anount "
or "efMgetpraferamnp wits HaFdC%?émWCF@'ddF %F@begltefms

mean that anmount of active conpound arrra uti cal
agent Freigrabdy, |%|'¥ ndependsily sglectad fwmﬁl@@gmu@a:onastmg of H,

frﬁé’dﬂ9ﬁ§ﬁ1yl %@réﬁﬁ%%tﬁy@fcﬁig}o;ﬁﬁ“d% ORIF,NEN@n BF,Q,I%%Q{LS

being s @% researc vet e€f I nari an,
doenyh C@ﬁboél'fh Y Hinvataylearbowhislo, Dhmnmgts al l evi ati on

o oy SPYEIRIR,  CERMof, HEE DELR
Tet r alfyefiecsbly, &1 i sﬁeuebll-frmnmﬁ*telwbﬂpcmstdfg &V methyl, ethyl,
hgd%r&w&)}&%pﬁ&p? ,waeB%r%m?\ IH?/’I car%lo;fn%(étﬂe DVBO
dimethylcarboxamido, or CH,OMe.

More preferably, R* is H, methyl, F, or Cl.

Most preferably, one or two of R** are not H.

Preferably, R® is H, F, Cl, methyl, or ethyl.

More preferably, R’ is F, CI, methyl, hydroxymethyl, hydroxyethyl,
pyrrolidinylmethyl, or diethylaminomethyl.

More preferably, R® is H, F, CI, or methyl.

More preferably, R” is H, F, Cl, or methyl.

Most preferably, R® is Cl, methyl, or hydroxymethyl.

Preferably, R® is H, methyl, or OH.

More preferably, R? is H. ,

Preferably, R® and R™ are, independently, selected from the group
consisting of

a)H,

b) methyl, ethyl, propyl, isopropyi, and

c) trifluoromethyl.

Most preferably, R® and R are, independently, H or methyl.
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W@ boosomisoyr aphy TLC Parti cul ar

tert-Butyl carbanoyl BOC Bovine serum al buni n BSA
Hi gh-pressure |iquid chromatography HPLC Thin | ayer

the invention conprise a benzoi m dazol e conpound of
formula (1) or (lIl1), or an enantioner, diastereoner,
racermé%rémar@éﬂs Homemyfbhmetﬂmteut i cal A accept abl e

salt, am de, or @f_thereof, wherein R1'14, X Y, Z, W
and NW&\%QW%% ﬁﬁy i ngs defined herei nabove and

equi V@érﬁﬁélﬁwdsrtﬁ'f@ﬂ‘fula q? oa(ll) IaMSdomp’resem‘omdwnﬁs Ithad\siatisfy
assi gnments and equi

\Y; her eof . Such, assi
Al ook 156 SOMANABORH B SIS SIS I SOHlvAIoNE Hhefeo.
definitions, clains or enbodi nents defi ned herei n:
Preferably, Wis N or CR7. Preferably CI—}
Pr ef dt amrwersvo¢¢treksmg COMPOLNE? éqf%rrf%%i%/hef?'fl & eéﬂ ra

{5 rﬁ?thé |s’3n%rlc%§nte1}§%g%>‘?drﬁ‘&535 dhdZ-Isdtherd; The

is selected from
bf&eg’f |au@1troormcsmpags@‘ all—ﬁuqmmmlyw instusing stpmﬁqgw{s and

cl opro
Heats pridesodaniciemys. S ERnBRE Romers A SEHe: |
bbtll\li(??th‘ég'czpai:acte?rhzeﬁthe Esrepeurals! of, tthm\Aegtmmd bp@dﬂi’@mt lcgrtain
sel ecte rom -t u con t
éprﬁppunq%@iﬁr&;ﬁo e?elalﬂgg)'em S %Yr;eﬁgg We&g%tﬁ%le‘yated':
%rmsBrlt is QY aBRtodBBYihis lﬁ%mmmbmsses all such solvated and
di met hyl car boxam do, or benzoy efe abl

ugseivated @rms,ﬂgphmsse@the Qgtjpﬂty th@,t cparga@w eq%ip%%r&qs of
ﬁfi M%eh{@? PEBLBBLNYs SRIPERG D theQiredditt ifieation G $Ea9é boen

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 '8F isotopically labeled compound that may be used as
a probe in detection and/or imaging techniques, such as positron emission
tomography (PET) and single-photon emission computed tomography
(SPECT). Another example of such compounds is an isotopically labeled
compound, such as a deuterium and/or tritium labeled compound that may be
used in reaction kinetic studies.

It is understood that substitutions and combinations of substitutions
recited herein, whether stated explicitly or not, refer to substitutions that are
consistent with the valency of the member being substituted. For example, a
substitution applied to a carbon member refers to the tetravalency of C; it
refers to the trivalency of N when applied to a nitrogen member; and it refers to
the tetravalency of a nitrogen member that is conventionally characterized with
a positive electric charge. Valence allowed options are part of the ordinary skill
in the art.

The “pharmaceutically acceptable salts, amides and/or esters thereof”
refer to those salts, amides and ester forms of the compounds of the present

invention that would be apparent to the pharmaceutical chemist, i.e., those that
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met hyl , ethyl, isopropyl, t-butyl, cyclopropyl, CF ,
oCF, F, d, Br, cyano, phenyl, carboxynethyl,

walzomsmghTar boxam do, or benzoyl. Mre preferabtyUsiRB4/031855

is H F d, nmethyl, CF, OCF , or t-butyl. o
Preferably, R4 is selected fromthe group consisting
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peeflRossihat arﬁmqnstom’c agp thmqazyess WMW@FWQICGI properties
Ey gF meélent%r%t% k}&@éﬁ?@ i gﬁtriﬂlf’uh&%, metgboligm apd

@rxcmmy IOtheM)‘aqom; efose atdoficalRT neturéd, thét ar?l alsa)impu;talhyin.the
R5 |s. ; X t .

SRR Bl RaY rau Viel<hiafS, S bf YisptoMeaiRi iRk araiy.

m@gnoscd:pucuar ehd flabbilityR9 tmﬁbsamgemmc dnugdependent ly,

sel ec edfro the grou conS|st|n H, b) nethy

ot hyl ReprassfRive S SR 0SS Inak i 4 vealt Bries RyAparagsior

rphafrﬁacaiﬂtluany%cap@bmltar@lud@%ﬁsmﬂgI y, Hor
methyl. 13Preferably, R11 is H nmethyl, or ethyl. Mre

pr ef ePSHP Jnciyeing aeetigackl 2,2- @éh‘ﬁ&lﬁ@@ agid, fasyktgchaminp asids,
%Uldc 86ig GRS %se&mmli Ldisatiy %éﬁZ@HXSLﬁ@)ﬁICOJCId

he conbi nati ons definitions given heréein
@QUZQI@IGéﬁt ¢ %ﬁ@r@@tvbertzowqm de)-earophibrictecid, samphorsulfonic

GERPAHNYS) tEhBREEFO-LQrdARY S48 Hpfic Bl %prclc acid, caprylic acid,
cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1,2-
disulfdnic acid, ethanesulfonic acid, 2-hydroxy-ethanesulfonic acid, formic acid,
fumaric acid, galactaric acid, gentisic acid, glucoheptonic acid, D-gluconic acid,
D-glucuronic acid, L-glutamic acid, a-oxo-glutaric acid, glycolic acid, hipuric
acid, hydrobromic acid, hydrochloric acid, (+)-L-lactic acid, ()-DL-lactic acid,
lactobionic acid, maleic acid, (-)-L-malic acid, malonic acid, ()-DL-mandelic
acid, methanesulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1,5-
disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinic acid, nitric acid, oleic acid,
orotic acid, oxalic acid, palmitic acid, pamoic acid, phosphoric acid; L~
pyroglutamic acid, salicylic acid, 4-amino-salicylic acid, sebacic acid, stearic
acid, succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiocyanic acid,
p-toluehesulfonic acid and undecylenic acid; and

bases including ammonia, L-arginine, benethamine, benzathine, calcium
hydroxide, choline, deanol, diethanolamine, diethylamine, 2-(diethylamino)-
ethanol, ethanolamine, ethylenediamine, N-methyl-glucamine, hydrabamine,
1H-imidazole, L-lysine, magnesium hydroxide, 4-(2-hydroxyethyl)-morpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary
amine, sodium hydroxide, triethanolamine, tromethaminé and zinc hydroxide.
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15

20

and/ or have geonetric isoneric centers, for exanple E-
and Z- isoners. The present invention enconpasses all

wa@ palk/oepdi cal , i ncluding stereoi soners and r aceOT/US2004/031855

m xtures, diastereoners, and geonetric isoners that
possess the activity that characterizes the conpounds

of thé&e iioveRIMEE,. S.M. Bdeid,ical., %etmaa:emloalrﬁnltsds/ Pharm.
referred to herein can exist in sol vat

el erred o Derel i can e st i sobvated.as vell e o
?ﬂ&%@é&é%ﬁnahge @H‘%lky‘il oté’ft?/@lgaﬁiﬁ?ld pHERA) s(kBdtdapimenyl, and

at possess the activit haracteri zes the
poemtCidikybiestars s Prefoesd B@'@fS ig6lE8 MRIBY I £8t88 di ng t o

t he g{rieoﬁrrgsghﬂx%ﬁtiomn Ir@é s teﬁg?%@ B fbrliRe bﬁ

det e SONE ana nlqearea SO Wt
tb\ﬁpsmmseofdhlstlmwwtmnv hngerr_mal suchrexradplos vill be digictional

AL LiE e B are sl E e RE I G 2

fedRiireBotipodat eThuSNN &redm@mddm iregtrient lof trgupresestuch
as ositron emnission tOf‘[’O

hy (PET
EvaBhan. SR ttom RSB G Bl BBl BrTA SRR TepEE e
%%ﬁ%s@rﬂé@d&cﬁﬁeémn tHEOEBHARBIR éﬁecﬂi@aﬁs@ﬁéabswbﬂ with a

| abel ed conmpound, such as a deuteriumand/or tritium

cemebead tlf@trmﬂymttbﬁaﬁpewﬁwlwlwdr RuttBakeqnysTR it A ES ¢
%%Igﬁ /ﬂqﬁ\foséffé?‘édhhﬁétr&ig?ﬁb'tﬁé‘ﬁb@é}ﬁ mlogously,

s substitutions recited herein, whether
sheateed “empbonmd”l when applied tp epapounds witkini the sreps o thist

3{)’%&?‘?‘{] Sdslth% %H{:_oﬁ%é& ih r%\%d‘iﬁ%h % %ysgglefll: %Snﬁ%[mg lof ﬁﬁl'nﬂgl (1 or

|
¢RYy, beompeohe r(or?;;rbgmg that bhrevemttoalvalsmfjcadiy d(sch%sed
f t.h
spripoyan kg ahe dfnR g VN IEABRNEE K Bty

@lsrctldséag\%f’elﬂemﬁr/erﬁtmmal prfscedlmesfrﬁrltbaaélleytlmham@pte@tarat@d of
wth a POSItlve e{ ectri

SaeinsTarS HERYalyes el SesaprdTor RS in DRSER e

'HB@LEES edt HeBLAJRR@EIsdisr, $083.s, ani des and/ or
esters thereof refer to those salts, am des and ester

forms of the conpounds of the present invention that
woul d c%ﬁg?ﬁﬂeé Wherd W KR PREAEE bESGHIING NS e ynthetis. .

t hose t
methods outlined in Schemes 1 and 2 and examples of such compounds are

provided in the group:
EX Compound
2-{2-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]- phenyl} -4,5-
dimethyl-1H-benzoimidazole;
2-{2-Ch|oro—4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}—4-methyl-

2 1H-benzoimidazole;
2-{2-Chloro-4-[3-(4-methyl-piperazin-1-yl)}-propoxyl-phenyl}-5-

° trifluoromethoxy-1H-benzoimidazole;

4 5-tert-Butyl-2-{3-chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl)-propoxy}-

phenyl}-1H-benzoimidazole;
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l4are non-toxic and that would favorably affect the

phar macol ogi cal properties of said conpounds of the
w@r@senisoi nventi on. Those conpounds havi ng f aveeBbE®04/031855

phar macol ogi cal properties would be apparent to the

pharmaceutical chem st, i.e., those that are non-toxic
and \?t hat ﬁfi@fi‘@y@@t{&pmﬂfaﬂﬁ[@d&mgﬁhvmlpﬁﬂa@ple‘r-vi)@sopaxy]
provi de sufficient pala i.on,

di stri bution, netabol t@%@%@&‘?ﬂr&} x her fact ors,

nor e pradts- Dahethw -hB- meﬁqyl-tﬂr[at(4aneﬁhw;3pertan‘polr I Ptopoay]
t hebsel ecti on are cost

t I
crystallization, vyiel Bh @fl}a@y)%bgg e'rr\l’f%&z@sggzsc?ty, and
f 1 owabi | Iaaéncéutylt@{s-fzﬁw ﬂhbﬂgl blﬁébhzdf myl HE@&(yﬁl%ﬁ@ﬁﬁMMﬁ

aci ds and bases that may be used in the preparation
phar maceuti cal » accept abI sesgaimidazaler ude t he

foll
20288:MC ngﬁg}g?l{gqgéﬁlg‘?& $f§1 Shdl-ylgbut xy] phaenlgl} 1H-

i orol m no
aci d, alginic acid, ascorbeozamidézole; aspartic acid,

gﬁiné,en(ei) MR S By PR oo o 2 AT G BRERGS).©
g;) r (()Ilg) ganphor Ifrepyl}- pyrmlmuramr}llg dlmamgmﬂ@ d e
nor gr%'ﬂ%-%@%“%%%iiﬁ o s nehdo khispexy:

di su fon| c acid, etHunyBBANEMYI- ¢Hafélndc>|m|dazole
2- hydrgé%(%ghan s |fonic acid, fornmic acid, fumaric

aci PE Ry cﬂ“etﬁﬂrPc'FP%’P%'”écY'me@P&ﬂoQT@@b’Bﬁ'@ethyl-

aci d D- gl uconi ¢ aci d, Qg]b@ﬁ%,ﬁm&o@:l d, L-glutamc
aC|d -0xo-glutariq aci gl ycolic acid, hipuric acid,

{?)br%'MQih)é@ - [3r(§}dmtemlrrejp$r@21ac1-ml) ProRoxy}-nagithalen- 1-y1}-
aci ()-DL-lactic acid, 1!'-/%%95”1%2&1930' d, maleic

acid, (-)-L-malic acid, nmalonic aci -DL- mandel i c
aci %3 mt%ﬁiﬁ@s@mﬁiﬁvld Iz&tbedzmmaiﬂmh&-lyb)fmeﬂexm 1@rinethyl-
aci ; napht hal ene- 1, 5-

~1- hydr oxy- 2- napht hoi cPRE %m g Qs g‘%&‘?r d, nitric

aci d, d&@-@hlora2i[8tchioramt (8- paxmralzlndxwpr@pm@b dhem&]l-ﬂirﬂnmr@-1H-
aci panoi ¢ aci d, phosphgric.acid | Lpyrogl utam c

acid, salicylic acid, 4- aﬁ?'??é”gg PFUSI i ¢ acid, sebacic

aci d, st emtdrcBatyi- ﬂ{smwlm-[e théithylSplbéﬂa&lnﬁ-?F)Jp% oxy}-
tan?ﬁc acid, (+)-L- tartarbcu_zlg ld ani ¢ aci
p-tol uenesul foni ¢ aci & BR3AMBIAARO%e i d; and bases
i ncl udi np-gTRvre-4-[B- W@étﬂylfﬁperhﬁﬂﬂtmﬁ&y] -phenyl}-4,6-
bentfat hi ne, cal ci um
dimethyl-1H-benzoimidazole;
2-{2-Chloro-4-[2-methyl-3-(4-methyl-piperazin-1-yl}-propoxy]-phenyl}-
4-methyl-1H-benzoimidazole;
5-Chloro-2-{3-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxyl-phenyl}-
6-methyl-1H-benzoimidazole;
6-Chloro-2-{2-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-
4-methyl-1H-benzoimidazole;
S-tert-Butyl-2-{3-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy}-
phenyl}-1H-benzoimidazole;
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hydr oxi de, chol i ne, deanol, diethanol am ne,

di et hyl am ne, 2-(diethylam no)- ethanol, ethanol am ne,
wetdogloerseri am ne, N-nethyl - gl ucam ne, hydr abanP@EUS2004/031855

1H i m dazole, L-lysine, magnesi um hydroxi de,

4- (2- hydroxyet hyl ) - nor phol i ne, pi perazine, potassium

hydr oxi 8ghidro(2{3ibreayBt Y L ﬁﬁﬁﬂ?

amdfe, sodi um hg/dr oxi deﬁ (Fﬁéé?glaé:%ﬁgﬁgngwﬂ one ﬂa{%ﬁ@

and zinc hydroxi de. 15SeHi-bearoimidazeles, S. . Berge, e

S 5o RO e DR <

Exanpl es of suit abl edaneéwmﬁ-l{behwml@zolal kyl, C.

cro SR et S S e SO

The present invention i n’m/.bd@go;wdalzm@ its scope

d hi
AR S e R MR L —

of the conpounds t hat yﬂ,{n@l}rﬁ.ﬁgérl,z;b,rﬁ@ay@gtl ble in vivo
|nto t he reqw red conpound. Thus, in the nethods of

t ments- dPO%[%(Aeg@myhpméawn -B1y))-RrRROXRpivenyl}-5-methyl-

a m ni stering” shall engg ﬁfo‘?rqué olkf eat ment of the
varl ous di sorders descrl bed Wi Ee npound

%g ficdl @‘Plfwos@:ﬂdéé@Om-4x&3-t(4rrrwtf¢3dmmmazin{1h3d) -propgxyiot
be “specifically discl verts to the
speci fi ed conpound | %\9/%'1%%8&6%91%?\#‘81 ration to the
pat_ient . 2ASaflogmud[3¢(4-trieehyi- pwémm@@mdpoxményMH-

apﬁlled to conpounds within_the sc e of th
i nvention, shall encorrpagéeq ﬂ"ﬂﬂ?ﬁ 'on to a speci fic

congour@{Z)Chfom-m[alm-(rrhéthylrﬁ @qd;ézep@nopyap?m%xypﬁhenyl}-zf, 5-
pr@8rug) that converts tg ﬂ_? $ cifically disclosed
conpound in vivo af t MR Hi-sebzgimisiszoleven it such

pr odr ug 5 & DitAEthgkP(3-[M-td-dethyRBipe :
CoR@ent i onal prgcetl{ju?’eg gr yfﬁg Eag%ec?f)gjmcxr%phenyi} -1H

preparation of suitable &%@P'mj Waie;vati ves are

d b f

. 3Bundgadza s aET e mel B R A b e €S
wer e made accor di ng dinathy- 1§ifhemmml§iaaelehods outlined
o sor e aRP-CrifBs 1o A oBYRIA Bz B84 OBBRA MR 5

pr @yi de
methyl ~1H-benzoimidazole;
5-tert-Butyl-2-{2-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-

32 phenyl}-1H-benzoimidazole;

33 2-{3-Methoxy-4-[3-(4-methyl-piperazin-1-yl)-propoxyl-phenyl}-5-
trifluoromethyl-1H-benzoimidazole;

a4 5-Chloro-2-{3-chloro-4-[3-(4-methyl-piperazin-1-yl )-propoxyl-phenyl}-

6-fluoro-1H-benzoimidazole;
35 5,6-Dichloro-2-{2-chloro-4-[3-(4-methyl-piperazin-1 -yl)-propoxy]-
phenyl}-1H-benzoimidazole;
5-Chloro-2-{2-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phe nyl}-

1H-benzoimidazole;

36
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EX Conpound

2-{2-Chl or o- 4-[ 3- (4- net hyl - pi perazi n-1-yl ) - propoxy] - ph
wengso44805- 1 di met hyl -1 /-benzoi m dazol e; PCT/US2004/031855

2-{2-Chl oro-4-[3-(1-net hyl - pi peri di n-4-yl)-propoxy] - ph

enyl }-4-nmet hyl - 1H benzoi m dazol e; '

2-{2-Chl gr,0-4- [[3-(A4- - pi.perazi n=1-yly - nr -

engp) A it

Ei- le; f-Butyl-2-{3- CEIGQ‘rumrél-ﬂ—f&ae(néonﬁdhgdle;[ 1, 4] di azepan-

-yl)-propoxy]-_4 -1 enzoi m dazol e:;

16551 e ICIBRIYA-ComEN g1 e B RET GBS R ey

yl Y=propoxy] - phenyl}-11j-hapephidbesasol e;
4, 5-Di nmet hyl - 2-{3-net hyl - 4-[ 3- (4- net hyl - pi per az| n-l-l}‘/l
) - Béop&{ﬁ higrophEaif-methy)-piperazist- iyl epexyl-phenyl}-5-methyl-
5-

/t-Butyl-2-{3-[4- (4-gE ey zin-1-yl)-but oxy]
- phenyl }-1/ - benzoi ni déf@? e; oirHigBZ51e;

5- tﬁ 961 i f . B6t Dichird-3-{B-4hlote-AeBH{gmethyl4liprrazisplay)-prapoxylbu
to -phenyl}-1 H 8 L ; .
(1-{3-[4- (5-trt-But y|9%%ﬁé'§éﬁfz%q‘%8@§§%%‘?‘%— yl)-2-chl or o-
gh%oxy] - ggrg@wh?-w@mwm{t%dh@thﬁl-#[&lééldm@mmlp@mzimﬂ -yi)-

- oro-2-{3-chloro-4-] 3-(4- -1.1. 4] di azepan- 1-vyl
) - propoxyl - 10 ph@ﬁﬂ?‘y%pﬁfé\yﬂﬁ'%p@&ﬂ@@%medazgl e; g

2-{2-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-5-methyl-
1H-benzoimidazole;

5-Chloro-2-{3-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-

43
1H-benzoimidazole;
14 2-{3-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-5-
trifluoromethyl-1H-benzoimidazole;
45 5-Chloro-6-fluoro-2-{3-methyl-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-
phenyl}-1H-benzoimidazole;
46 5-Methyl-2-{3-methyl-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-
1H-benzoimidazole;
2-{3-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy}-phenyl}-1H-
i A benzoimidazole;
2-{3-Methyl-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-1H-
48 benzoimidazole;
49 2-{2-Chloro-4-[3-(4-methyl-piperazin-1-yl}-propoxy]-phenyl}-1H-
, benzoimidazole;
5-Ch|oro-6-ﬂuoro-2-{3-methoxy-4—[3-(4—methyl-pipefazin-1 -yh)-
20 propoxyl-phenyl}-1H-benzoimidazole;
2-{3-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-5-
o methoxy-1H-benzoimidazole;
50 5-tert-Butyl-2-{3,5-dibromo-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-

phenyl}-1H-benzoimidazole;
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2-{3-Fl uoro-4-[3-(4-nethyl - pi perazi n-1-yl)-propoxy] - ph

enyl }-4-nethyl - 11 /-benzoi m dazole; 5- ethyl-2-(4-
wW@2¢08/048phy, - pi pera in-1-yl, -prcpoxy] - naph ha, parF/LB2094/631855

1W benzoi m dazol e;

4-[3-(5-ferf-Butyl -1H benzoi m dazol - 2-yl ) - phenoxy] - 1- (

5yt or 2 PRATERGE Tl R B oo Igp e

yl ]-6-fl uoro- 1/ -/ -trifldorometivi-ti-eergobmidazole;

g opooA -8RI AT Ae 5

I}Chl or o-4-[ 3- (tllﬂﬁtlﬁibhmellthyg41pﬁhsenﬁogmdayd)lé propoxy] - ph

eny 4,6- 16 dinet -1./- enzoi azol

2 12 o or o 23 B YRR AR H PIBERERRRATI H1 ) - pr
-phenyl }- 17 4- et pghzdimidtdaerzoi m dazol e;

5 ChI oro 2-{3-chl oro-4-[ 3- ]14 nmet hy |-ﬁ| perazin-1-y

opoxy] {fEHy(4-Mettyl-gipataziy -yl ﬁﬁl)db}fdtb@nzmml%azol-
6- 2% or 0- 2- { 2- chl or o- 45{(2 f’e'lm‘%b{é ndyePer azin-1-yl) - pr

opoxy] - phenyl }- 19 4- enzol m dazol e;
5- t er f -6B0Ohipko-2-{2- 3htdnd>-ér[a-(mmexhxlmapmdwyi4 yhHprepes-phenyl)-

) -Bf opoxy] - 4-methyl-1H-benzoimidazole;
5-tert-Butyl-2-{3-chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-

%8 phenyl}-1H-benzoimidazole;
2-{2-Chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxyl-phenyl}-4,5-
%9 | dimethyl-1H-benzoimidazole;
5-Chloro-6-methyl-2-{4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-
%0 1H-benzoimidazole;
5-Chloro-2-{4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-1H-
o1 benzoimidazole;
5-Chloro-6-fluoro-2-{4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-
62 | 1H-benzoimidazole;
5-tert-Butyl-2-{4-[3-(1-methyl-piperidin-4-yl)-propoxy}-phenyl}-1H-
03 benzoimidazole;
64 5-Methyl-2-{4-[3-(1-methyl-piperidin-4-yl)-propoxyl-phenyl}-1H-

benzoimidazole;
65 2-{4-[3-(1-Methyl-piperidin-4-yl)-propoxy]-phenyl}-1H-benzoimidazole;
6-Chloro-2-{2-fluoro-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-4-

% methyl-1H-benzoimidazole;
5-Fluoro-2-{2-methyl-4-[3-(1-methyl-piperidin-4-yl)-propoxy}-phenyl}-

o 1H-benzoimidazole;
4-Chloro-2-{2-methyl-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-

o8 1H-benzoimidazole;

69 6-Chloro-4-methyl-2-{2-methyl-4-[3-(1-methyl-piperidin-4-yl)-propoxy}-

phenyl}-1H-benzoimidazole;
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20 phenyl } - 1H benzoi m dazol e;

175- Chl oro-2-{3-fl uoro-4-[ 3-(4-net hyl - pi perazin-1-yl) -
w@rapoxagh? phenyl } - 21 1/-/-benzoi m dazol e; PCT/US2004/031855

2-{2-Chloro-4-[3-(4-nmethyl -[1, 4] di azepan-1-yl) - propoxy

]-phenyl }-4,6- 22 dinmethyl-1 H benzoi m dazol e;

5- Chl or g- @Iﬂrﬁtilgésclﬂow—[ﬁ f-ﬁweffgﬂ Bhdenﬁinpﬁ&%'rébo&y]lbﬁeﬁl} .

t oxkg - phenyl } i / V-benzoi m
5- Chl or o- 6- f | uor o- 2- {@flﬂor@oﬂdymn{@,wdﬁzm hyl - pi perazi n

TR e e E e T Ll e e S
enyl }-5-met hyl - 25 1 Hhdghiaofld- (Aii]émmilaﬁolle _ i
-Di - pi.per azi n- 1-
oo SO A R S B R A
2-{3- Fl uor o- 4- [ 3- (4- ntiemyl)=1- pemzﬂmmaiebét) propoxy] - ph
enil) R ERRR-T1ITE icfingrpinoraindr dy paaev-aheny ool

]-phenyl }-4,5- 2 d| met hyH.-behbiERo@: dazol e;
56D|methl-2{3 [4-(4-nmethyl -p |Pera2|n1 yl) - but oxy]

- prﬁnw?i% h'%@%@dﬂdﬂﬁhﬂ'ﬁmr@zm -yl)-propoxy]-phenyi}-5-flucro-
4-methyl-1H-benzoimidazole;

2-{2-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy}-phenyl}-3H-

& naphtho[1,2-d]imidazole;
76 6-{2-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-5H-
[1,3]dioxolo[4',5":4,5]benzo[1,2-d]imidazole;
77 6-Chloro-2-{2-chloro-4-[3~(4-methyl-[1,4]diazepan-1-yl)-propoxy}-
phenyl}-4-methyl-1H-benzoimidazole;
78 2-{3-Chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl)-propoxy]-phenyl}-4-
methyl-1H-benzoimidazole;
79 4,6-Dimethyl-2-{3-[4-(4-methyl-[1,4]diazepan-1-yl)-butoxy]-phenyl}-
1H-benzoimidazole;
80 5-Chloro-2-{4-[3~(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-1H-
benzoimidazole;
81 2-{4- [3 (4-Methyl-piperazin-1-yl)-propoxyl-phenyl}-1H-
benzoimidazole;
82 {2-(6-Chloro-4-methyl-1H-benzoimidazol-2-yl)-5-[3-(1-methyl-
piperidin-4-yl)-propoxy]-benzyl}-dimethyl-amine;
83 {2-(5-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-5-[3-(1-methyl-
piperidin-4-yl)-propoxy}-benzyl}-dimethyl-amine;
84 4—{3—[4—(6-Ch|oro-4-methyl;1 H-benzoimidazol-2-yl)-3-methyl-
phenoxy}-propyl}-[1,4]diazepan-5-one;
85 4-{3-[4-(5-tert-Butyl-1H-benzoimidazol-2-yl)-3-methyl-phenoxy}-

propyl}-1-methyl-[1,41diazepan-5-one;
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2-{2-Cnhl oro-4-[3-(4-nethyl - pi perazi n-1-yl)-propoxy] - ph
enyl }-4,6- 30 dinethyl-1 ”~-benzoi m dazol e;

wWQ2¢030Eshor 0- 4- [ 3- (4- et hyl -[ 1, 4] di azepan- 1- yl pepUSPOXY31855
] - phenyl }-4- met hyl - 1/ V- benzoi m dazol e;
)5-fe/t Butyl - 2-{2-chl or 0- 4-[ 3- (4- net hyl - pi perazi n- 1-yl
) - Pr opoXey et BRGPYL2-mbt Df olrfd &azin-1-yl)-propox
2-463- I\/Eﬁ;c?xy Q@[ SJ-{ - M’l equ(gﬁper ZI?IQF] InI )Yg)rpoppox% p
henyl }-5- trifl uoronmﬁﬁy’l} H- %@ﬁ@tﬂ%@'@azol e;
5- Chl or 08 27\ Nntks _pr
oy - eny%&h%g et edomRbyl %Pér%‘ifna? L)phopdu
5,6-Di chI or 0- 2- { 2- chprweryl}4+tH-Begzbimistaagle; pi per azi n- 1-yl

5. oo Chor bl e paERE B Al Pt wpppmd i

opoxy] phenyl }- 36 1 Hh&lbéﬁtﬂhﬁi@&@l@
185- Chl oro 2-

orgpox R metmezrizcmfebyk%é%@f%%m BB ope ) priehytl

| oro- 2- {3- met hyI {ﬁ'b(eﬁz&ﬁhﬂbﬂo’ré?' perazin-1-yl)-pr
opoxy] - phenyl }- 3 H benzoi m dazol

2 3- ChiGhlero4- {43[3(4 a&l@ylmmermlrpéﬂaznrﬁpqz&ygr?)mﬁﬁhbsbmmyl}pﬂq
}-5-nethyl- 39 1nJ|—é g%%%ﬁoﬁ

56D|chlor02{3 chloro4 - met
) - é)ropo@I&Ch@r@hdmquthyjHl'bbalzmlmﬁidﬁazgz-&
methyl-(1-methyl-piperidin-4-yl)-amine;

6-Chloro-4-methyl-2-{2-methyi-4-[2-(1-methyl-piperidin-4-yloxy)-

FI per azi n- 1-yi
-phenoxy]- ethyl}

% ethoxy]-phenyl}-1H-benzoimidazole;
6-Chloro-4-methyl-2-{2-methyi-4-[3-(1-methyl-1,2,3,6-tetrahydro-
% pyridin-4-yi)-propoxyl-pheny!}-1H-benzoimidazole;
5-Fluoro-4-methyl-2-{2-methyl-4-[3-(1-methyl-1,2,3,6-tetrahydro-
o4 pyridin-4-yl)-propoxy]-phenyl}-1H-benzoimidazole;
6-Fluoro-7-methyl-2-{3-[4-(1-methyl-piperidin-4-yl)-butoxy]-phenyl}-
9 1H-benzoimidazole;
7-Methyl-2-{3-[4-(1-methyl-piperidin-4-yl)-butoxy]-phenyl}-1H-
% benzoimidazole;
6,7-Dimethyl-2-{3-[4-(1-methyl-piperidin-4-yl)-butoxy]-phenyl}-1H-
o7 benzoimidazole;
5-Chloro-7-methyl-2-{3-[4-(1-methyl-piperidin-4-yl)-butoxy]}-phenyl}-
% 1H-benzoimidazole;
5,7-Dimethyl-2-{2-methyl-3-[4-(1-methyl-piperidin-4-yi)-butoxy]-
%9 phenyl}-1H-benzoimidazole;
5-Chloro-7-methyl-2-{2-methyl-3-[4-(1-methyi-piperidin-4-yl)-butoxy]-
100 phenyl}-1H-benzoimidazole;
101 6-Fluoro-7-methyl-2-{2-methyl-3-[4-(1 -methyl-piperidin-4-y!)-butoxy]-

phenyl}-1H-benzoimidazole;
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5- Chl or 0- 6- met hyl - 2- { 3- net hyl - 4-[ 3- (4- net hyl - pi perazin

-1-yl)- 41 propoxy]-phenyl}-1 H benzoi m dazol e;
WQ2¢030EshDr 0- 4- [ 3- (4- et hyl - pi per azi n- 1- yl ) - pr p@DYg$I00pM31855

enyl }-5-nmethyl - 42 1 H benzoi m dazol €;

5- Chl oro- 2- {3-chl oro-4-[ 3- (4- net hyl - pi perazin-1-yl)-pr

gp{od)g ]Chloca)r 0- é[b [73'4%1{%, b EF{%;?%E W)Qe'ﬂg?%e%f n I )yloxy)o%rojr()yfy ph

enyl }-5- 44 trifl uoprmrert}my-l b&nzmmwiazolenamhzol e;

5- Chl - 65 I zin
Tl ) pr oo R T YRR e TRt

5- Met hyl - 2- { 3- nesigtidirt4{yB-frdposi-biibny)-metraion- 1- y! ) - pr
opoxy] - phenyl }- 46 1 H benzoi m dazol €;

2-{3-Chl oro-4-[3-(4-net hyl - pi perazi n-1-yl)-propoxy] - ph
enyI } C&Hpoﬂﬁd@@ﬂér‘é‘dfw 16?11\%1% rlnacé$ ggclzonrfimg to tr]e ?%ntl'cl)extlc] ]
@}gﬁh?dslqqutyrz@ :B({s@@gmﬁa@é@% éo and example)s/ of sgch gomgoun%s

%ré ﬁro%'eew rﬂeéré ‘()4 met hyl - pi per azi n-1-yl) - propoxy] - ph
benzoi m dazol e,

Compound
103 6-Chloro-4-methyl-2-{6-[3-(4-methyl-piperazin-1-yl)-propoxy]-pyridin-
3-yi}-1H-benzoimidazole;
104 4-Methyl-2-{6-[3-(4-methyl-piperazin-1-yl)-propoxy]-pyridin-3-yi}-1H-
benzoimidazole;
105 5-Fluoro-4-methyi-2-{6-[3-(4-methyl-piperazin-1-yI)-propoxyl-pyridin-
3-yl}-1H-benzoimidazole;
106 4-Methyl-2-{6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-y}-1H-
benzoimidazole;
107 4,5-Dimethyl-2-{6-[3-(1-methyl-piperidin-4-yl)-propoxyl-pyridin-3-yl}-
1H-benzoimidazole;
108 4-Chloro-2-{6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-yl}-1H-

benzoimidazole; ,
6-Chloro-4-methyl-2-{4-methyl-6-[3-(1 -methyl-piperidin-4-yl)-propoxy]7
pyridin-3-yl}-1H-benzoimidazole;
4-Methyl-2-{4-methyl-6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-
yl}-1H-benzoimidazole;
S-Fluoro-4-methyl-2-{4-methyl-6-[3-(1-methyl-piperidin-4-y])-propoxy]-
pyridin-3-yl}-1H-benzoimidazole;
4,5-Dimethyl-2-{4-methyl-6-[3-(1-methyl-piperidin-4-yi)-propoxy]-
pyridin-3-yl}-1H-benzoimidazole;
4,6-Dimethyl-2-{4-methyl-6-[3~(1-methyi-piperidin-4-yI)-propoxy]-
pyridin-3-yl}-1H-benzoimidazole;
4-Chloro-2-{4-methyl-6-[3-(1-methyl-piperidin-4-y!)-propoxy]-pyridin-3-
yl}-1H-benzoimidazole;

109

110

111

112

113

114
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5- Chl or 0- 6- fl uor o- 2- { 3- net hoxy- 4- [ 3- (4- et hyl - pi per azi
n-1-yl)- 50 propoxy]-phenyl}-1H benzoi m dazol e;
wWQ2¢03/0€8hDr 0- 4- [ 3- (4- et hyl - pi per azi n- 1- yl ) - prp@DYg$I00p031855
enyl }-5- 51 net hoxy- 1H benzoi nm dazol e; :
5-te/t-Butyl-2-{3, 5-di bronp-4-[3-(4- rrethyl pi perazin-1

L o R orc R T T aB QM pyein Sy S
-2ph§n)(/:lh“ft 5o 23 trlﬂWQIoMomﬁetHyyﬂHft}:nB@lﬁZ@Mﬁlejazol e; X
enylg -5 o Pk Pdééﬂﬁﬁlﬁv@é&ﬁ 28\ -oodod 1 By RRRSHF-B!

[ 3- (4- Met hyl - pi peedni-nHDbenzpimidagobecy] - phenyl }-1
H- 55 benzoi

(2,03 3. B Bk g IR BP 4 Lmetivpiner ) PrpRRRg YIS
behtoi mi dazol - 56 SyyalmBihgRYH-DEREGifHiddrRle;
6Ch|or02 20h|oro4{3- -rrethl-plpe“dln4g_y?}4é

OD?@’ Iqro &4 L3 gy PiPBEg RS YH-BrePeKy-pyridin-
t-Butyl-2-{3- Ch'd%ﬁhgrmb@ﬁzma%rem peri di n-4-yl

) propoxy] - 5 phenyl enzoi m dazol e;
i 12 ChRdf#-04ethp -6 13 (fememylpiQ@@diw-ML)@rqnwbpr]yl}pﬁ
enjt3-4, 5- methyl-1H-benzoimidazole;

5-Fluoro-2-{4-methoxy-6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-
3-yl}-4-methyl-1H-benzoimidazole;
5-Fluoro-4-methyl-2-{6-[3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-

121 propoxy]-pyridin-3-yl}-1H-benzoimidazole;
199 4-Methyl-2-{6-[3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-propoxy]-
pyridin-3-yi}-1H-benzoimidazole;
123 6-Chloro-4-methyl-2-{6-[3-(1-methyl-1 ,2,3,6-tetrahydro-pyridip-4-yl)—
propoxyl-pyridin-3-yl}-1H-benzoimidazole;
124 4,5-Dimethyl-2-{6-[3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-
propoxy]-pyridin-3-yl}-1H-benzoimidazole;
195 4,6-Dimethyl-2-{6-[3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-
propoxy]-pyridin-3-yl}-1H-benzoimidazole;
5-Chloro-4-methyl-2-{6-[3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-
126 propoxy]-pyridin-3-yi}-1H-benzoimidazole;
5-Fluoro-4-methyl-2-{6-[3-(1-methyl-piperidin-4-yl)-propoxy]-4-
12 pyrrolidin-1-ylmethyl-pyridin-3-yl}-1H-benzoimidazole;
2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4-
128 methyl-1H-benzoimidazole;
2-{5—Bromo-2;[4-(1 -methyl-piperidin-4-yl)-butoxy}-pyridin-4-yi}-5-
129 fluoro-4-methyl-1 H-benzoimidazole;
130 2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-6-

chloro-4-methyl-1H-benzoimidazole;
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59 di net hyl - 1H benzoi m dazol e;

5- Chl or 0- 6- net hyl - 2-{4-[ 3- (1- net hyl - pi peri di n-4-yl)-pr
wop@sylssphenyl } - 60 1 H benzoi m dazol e; PCT/US2004/031855

5- Chl oro- 2-{4-[ 3-(1-net hyl - pi peri di n-4-yl)-propoxy] - ph

enyl }-1H 61 benzoi m dazol e;

5 |6 892 I j) r @?}@ch}»r?wqmm {rdeth@-difderdin-dwi -matpey]ipgridindd-yll-#;6sr

0 y] - phenyl }- 62 1, H pe im dazal.e; | .

5-te/t-Butyl-2-{4-] ?-"(‘iﬁwgﬁﬂgﬂeﬂ&i’%??@'%- 4-yl) - propoxy

] - pheny) ¥5 Brbm&-3-[agnz6dthyidagedn-4-yl)-butoxy]-pyridin-4-yl}-4,5-

5182t hyl - 2- {4-[ 3- ( 1- et hy| - pi peri ,cﬁ,n-4- [') - propoxy] - ph

enyl }-1H 64 benzoi ,ﬁ|@§gyl-él?l-t@5\zonmldazo<¥; )= propoxy]-p

2-{4-[3- TR jrelj Rael L2 H

oo, mz(a ZW A bR PRI I1gEridin-4 BT ARESY]-pRRGAMLir-3

6- Chl or o- 2- { 2- f | uohlorasd{nethyl=-rebRgzaipidegeledi n- 4- y1 ) - pr

7 | 1-4: B6 | - 4 :
gk voPASBIpor A Ry Y P D BLOGBARI 4yt
opoxy] - phenyl }- 67 lhbhightidibendeimidazole;
onasy] SREHE ea rReRY AR TS AU Pb REk PRt PE
V benzoimidazole;
2-{5-Chloro-2-[4-(1-methyl-pipe ridin-4—yl )-butoxy]-pyridin-4-yl}-5-

1% fluoro-4-methyl-1H-benzoimidazole;
137 2-{5-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4,5-
dimethyl-1H-benzoimidazole;
138 4,6-Dimethyl-2-{2-[4-(4-methyl-piperazin-1-yl)-butoxy]-pyridin-4-yl}-
1H-benzoimidazole;
] ?"9 4-Methyl-2-{2-[4-(4-methyl-piperazin-1-yl)-butoxy]-pyridin-4-yl}-1H-
benzoimidazole;
140 4 5-Dimethyl-2-{2-[4-(4-methyl-piperazin-1-yl)-butoxy]-pyridin-4-yl}-
1H-benzoimidazole;
141 5-Fluoro-4-methyl-2-{2-[4-(4-methyl-piperazin-1-yl)-butoxy]-pyridin-4-
yl}-1H-benzoimidazole;
142 6-Chloro-4-methyl-2-{2-[4-(4-methyl-piperazin-1-yl)-butoxy]-pyridin-4-
yl}-1H-benzoimidazole;
143 5-Fluoro-4-methyl-2-{2-[4-(4-methyl-[1,4]diazepan-1-yl)-butoxy]-
pyridin-4-yl}-1H-benzoimidazole;
144 4,5-Dimethyl-2-{2-[4-(4-methyl-[1,4]diazepan-1-yl)-butoxy]-pyridin-4-

yl}-1H-benzoimidazole;
145 4,6-Dimethyl-2-{2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-1H-
benzoimidazole;
4-Methyl-2-{2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-1H-

benzoimidazole;

146
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6- Chl or 0- 4- met hyl - 2- { 2- net hyl -4-[ 3- (1- net hyl - pi peridin
-4-yl)-propoxyl - 69 phenyl }-1H benzoi m dazol e;

W@ 0&sOomsor 0- 2- { 2-chl oro-4-[3-(1 PCT/US2004/031855
- et hyl - pi peri di n-4-yl)-propoxy] - phenyl } -
6-f | uor o- 1H benzoi m dazol e;
2-{2- O+ uorosd Jretiol=-2ur [y( -rpethige pipenidi-4pt ) bytomylenyyitinphr

3H 71 naphtho ,
4 ’gll }b| met hyl - 2-{2-nmet h H}q%wf{%ﬁé%ﬂw - pi perazi n-1-yl
1;)r opoxyChloph2H3H[4-¢ ttmisttyépiperidindhgipbetoxy]-pyridin-4-yl}-1H-
2-

B- Chl or 0- 4- [ 3- (4- net hy| - era2|n1yl) pr opoxy] - ph
enyl }-4-nmethyl - 1H benzo?ﬁﬂ EQEB‘P

2- { 2- Chbavifrednfi-2- {@44q¢1nhmh>(lm.mr urw)lbmbiy]%ﬁemw}l} RPA-

eri9} - 5-f | uor o- benzoi m dazo

2-{2-Chl or 0- 4- [ 3- (4- net h)henEP'ﬂ‘éﬁ’%ZﬁQ\ 1-yl) - propoxy] ph
|

gn1){/5b% CI?IH(:)T%% @-Ehg%thﬁgi nﬁ&]ﬁ (ﬁlmmhglaﬁlgéﬁdui -4- )){3 butox%] op)?/rl]dl

enyl}-5H [1 ,2-d]im dalidi'lebenzmmldazole

6- Chl -]

enepr e R e et Bl hagppndd

2-{3-Chloro-4-[3-(4- nengi-tpanzé]mhdaz@pan 1-yl) - propoxy

-ph [1-4- 7 H-.ben

L,%an?/re% h rt?'E’-E{@V'MZ(% %‘?W?f/““[yi%iffod‘ﬁ@éfﬁ% AbTH- but

oxy] - phenyl }- 79 benzoimidazole;
4,6-Dimethyl-2-[2-(4-piperidin-4-yl-butoxy)-pyridin-4-yl]-1H-

153
benzoimidazole;
154 2-{2-[4-(1-Ethyl-piperidin-4-yl)-butoxy]-pyridin-4-yi}-4,5-dimethyl-1H-
benzoimidazole;
155 4,6-Dimethyl-2-{3- methyl -2-[4-(1-methyl-piperidin-4-yl)-butoxy]-
pyndln-4-yl} -1H-benzoimidazole;
156 4-Methyl-2-{3-methyl-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-
yi}-1H-benzoimidazole;
157 6-Chloro-4-methyl-2-{3-methyl-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-
pyridin-4-yl}-1H-benzoimidazole;
158 2-{3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4-
methyl-1H-benzoimidazole;
159 2-{3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4,5-
dimethyl-1H-benzoimidazole;
160 4-Chloro-2-{3-chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-
yl}-1H-benzoimidazole;
161 2-{3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-5-
fluoro-4-methyl-1H-benzoimidazole;
162 2-{3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4,6-

dimethyl-1H-benzoimidazole;
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1H benzoi m dazol e;

5- Chl or o- 2-{4-[ 3- (4- net hyl - pi perazi n-1-yl ) - propoxy] - ph
wenrgso4b 80 benzoi m dazol e; PCT/US2004/031855

2-{4-[3-(4- Met hyI pi perazin-1-yl)-propoxy]-phenyl }-1H

81 benzoi m dazo

{ 2-4.6- EnfBlogR-4- {a@bm-zl[ép(ﬁé?ﬁtawrﬁ'a%%n A )ghytoxylpyrigin=An

et Iplperldln- 4-y, . t hyl - am ne;
{2 ( 5- Fl uor o- 4- net hm 4%&@@2;132%;:)%&%}?2{12%?%!?';9)_5 [3-(1-m

}ﬁélr - 8ghloro-2-{3- ohloro—2 -[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-
pi

i di n-4-vyl r am ne;
203 [ 4 (6. Ch L 4’“&%“%@%%@0@6%% yl)-3-me
t4 h Ipanl(@llép%&4-{n19épyt;“2|}-{5fri:ftgwﬂﬂ-¢pmetd I@Immrlld)ln-é-yl) btul’zoxly]
-fo3-[4-(5-tert-Butyl - nzoim dazo -3-ne -
phenoxy] - 85 propylé/ T’l%iyﬁ'ﬁ-?k’in%ﬁ"@f%fgﬁgn 5- one; d
215- t er3-CRigryle- faxo%&zr{atmmh 2[4 ¢1-RretrBA-pieriBinPRyI3BUbXI-

yl)66pr opoxy] - 86 pheny] }- benzoi m dazol| e;

5-tert-Butyl-2-{2- n%\fri‘i’iﬂ'éflﬂ}["é'] PenLRIMKAAZOIS: per azi n- 1- |
= ro o " .

) b OPeXilput |zo{sem{r§r J@ﬁw&hwgﬁrgﬁf f)rbuto-pyricin

oxy) - phenyl ] - 88 1H bémzlb%nglrrédazo e;

5- Fi ; -y L=

S o O I A 2 e Bh( ok infl i i Bt 0P

pyridin-4-yl}-1H-benzoimidazole;

2-{5-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4,6-

169
dimethyl-1H-benzoimidazole;
170 5-Chloro-2-{5-chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-
yl}-1H-benzoimidazole;
171 5-Chloro-2-{5-chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-
yl}-6-fluoro-1H-benzoimidazole;
172 5-tert-Butyl-2-{5-chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-
4-yl}-1H-benzoimidazole;
173 2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4-
, chloro-1H-benzoimidazole;
174 2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-5-
chloro-6-fluoro-1H-benzoimidazole;
175 2-{5-Bromo-2-[4-(1 -methyl—piperidin-4—y|)-butox¥]-pyridin-4-y|}-5-
chloro-1H-benzoimidazole; and
177 {4-(4,6-Dimethyl-1H-benzoimidazol-2-yi)-6-[4-(1-methyl-piperidin-4-

yh)-butoxy]-pyridin-3-yl}-methanol.

Embodiments of pharmaceutical compositions and methods of use of
compounds according to this invention are provided by pharmaceutical
compositions that comprise, and by methods of use of, any of the compounds

5 described herein and combinations thereof.
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89 1 H benzoi m dazol e;
6- Chl oro-2-{4-[3-(1-ethyl -pi peridin-4-yl)-propoxy]-2-m

wetdvglo4qgsbenyl } - 4- 90 net hyl - 1H benzoi mi dazol e; PCT/US2004/031855

{2-[3-Chl or o-4- (4- et hyl - 1H benzoi m dazol - 2-yl ) - phenox
y] ethyl}- 91 nethyl-(1-nmethyl-piperidin-4-yl)-am ne;
Ch' BR®odimBHid v %rfr%c@ﬁﬁc@( t:oﬁh B&n&rﬂsf@ﬂraé'ﬂmg%tpﬁr%{/&‘ntfhg

| oxy) - ethoxy]-phenyl }- en20| m dazo
en Ire¢Rtar-meding r{dﬁtqmnmub@qtMfom@flwa-tne@psumly
BlE e Sbunt 1 ot lsast e Hy recsplor mduletor celected frpm
gommpaands- f-foet hige {12 a0 {Ihe ehgtiotmdrs-didsteeohydrs, Ira2edatest

Bl Bl by vioats sessetamle spls- AmioBR ARG Ao sreot furter

Bemmprisy apﬁamdeymca}y{ébc[eﬂtabﬂemlti@yl -piperidin-4-yl)-bu
ole, . s

t7°)n()é1 %@Ee%%ﬂf qt ﬁafwgﬁﬁéﬁ@ag%% fionsfoy imhibiineeykegytre

Fédrﬂaltrﬂéht P8 soeepinEt 6eaphss a therapeutically effective amount of at

7-Di met hyl - 2-{3-[4- (1- met hyl - pi peri di n-4-yl) - but oxy ]
16@%?,% leukocyte regpeiRpitinkipiiesiselected from compounds of formulae

) SR foéﬁérﬂ?%H"é)fé -Badidrebftierd rggérﬂé(t{esm'\é}%f Bhracdutic Al

t ox ] yl}- 1 H benzoi'm daz
acceptable salts amldes and esters thereof, further comprise a

pharmaceutically acceptable carrier.

Embodiments of anti-inflammatory compositions that comprise a
therapeutically effective amount of at least one anti-inflammatory compound
selected from compounds of formulae (I) and (ll), enantiomers, diastereomers,
racemates thereof, pharmaceutically acceptable salts, amides and esters
thereof, further comprise a pharmaceutically acceptable carrier.

Embodiments of methods for treating or preventing inflammation in a
subject that comprise administering to the subject in connection with an
inflammatory response a pharmaceutical composition comprising a
therapeutically effective amount of at least one anti-inflammatory compound
selected from compounds of formulae (1) and (ll), enantiomers, diastereomers,
racemates thereof, pharmaceutically acceptable salts, amides and esters
thereof, include methods wherein said inflammatory response is a response to
at least one of the conditions: inflammatory 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
inflammatory response a pharmaceutical composition comprising a
therapeutically effective amount of at least one anti-inflammatory compound
selected from compounds of formulae (1) and (ll), enantiomers, diastereomers,

racemates thereof, pharmaceutically acceptable salts, amides and esters
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5, 7-Di net hyl - 2-{2- net hyl - 3-[ 4- (1- et hyl - pi peri di n- 4-yl
) - but oxy] - phenyl }- 1H benzoi m dazol e;

w6 2@8l0es07 7- met hyl - 2- { 2- net hyl - 3-[ 4- (1- et hyl - pCpes20d4/031855

-4-yl)-but oxy] - phenyl}-1H benzoi m dazol e;
6- Fl uor o- 7- net hyl - 2-{ 2- net hyl - 3-[ 4- (1- et hyl - pi peri di n
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"y ' gﬂorhsé ¥ l r}fec}tH'n &Q ﬁ inflammatory response is a response to an invasion
by a body that is foreign to said subject; said inflammatory response is a
response to an immunological stimulus; said inflammatory response is a
response to a non-immunological stimulus; said inflammatory response is a
response to at least one of the conditions: allergy, asthma, chronic obstructed
pulmonary disease (COPD), atherosclerosis, rheumatoid arthritis, multiple
sclerosis, inflammatory bowel disease, and more specifically wherein said
inflammatory bowel disease is at least one of Crohn’s disease and ulcerative
colitis, psoriasis, allergic rhinitis, scleroderma, autoimmune thyroid disease,
immune-mediated diabetes mellitus, and lupus; said inflammatory response is
a response to at least one of the conditions: myasthenia gravis, autoimmune
neuropathy, and more specifically wherein said autoimmune neuropathy is
Guillain-Barré neuropathy, autoimmune uveitis, autoimmune hemolytic anemia,
pernicious anemia, autoimmune 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 orchitis,
autoimmune disease of the adrenal gland, polymyositis, dermatomyositis,
spondyloarthropathy, and more specifically wherein said spondyloarthropathy
is ankylosing spondylitis, and Sjogren’s syndrome; said inflammatory response

is acute inflammation; said inflammatory response is allergic inflammation; and
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If more than one active agent is administered, such as a compound of
formula (1) or (1), the therapeutically effective amount may be a jointly effective
amount.

An illustration of the invention is a pharmaceutical composition made by
mixing at least one benzoimidazole compound selected from compounds of
formulae (1) and (1), enantiomers, diastereomers, racemates thereof,
pharmaceutically acceptable salts, amides and esters thereof, and a
pharmaceutically acceptable carrier. lllustrating the invention is a process for
making a pharmaceutical composition comprising mixing at least one
benzoimidazole compound selected from compounds of formulae (1) and (1),
enantiomers, diastereomers, racemates thereof, pharmaceutically acceptable
salts, amides and esters thereof, and a pharmaceutically acceptable carrier.

Another example of the invention is the use of a composition that
comprises at least one benzoimidazole compound selected from compounds of
formulae (1) and (1), enantiomers, diastereomers, racemates thereof,
pharmaceutically acceptable salts, amides and esters thereof, 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 compriées at least one
benzoimidazole compound selected from compounds of formulae (1) and (l1),

enantiomers, diastereomers, racemates thereof, pharmaceutically acceptable
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U@ntﬁtﬁom H3e| reac %chse(r@wﬁi hlywmlouz pEytectiastasahydr o
p:ﬁ%{) rﬂit? éféﬂl%ﬁ maéenalgfmfhbg obtained Hom ?ommermal sources or

POXY[ - pyri enzoi m
synEheBizestyyethofis kpawil fo ame SkilledlinZhd af- tAdterraetydiyoit pyayibe

ISBBRYIS BT I e oo sl e HUBTAle o substivent, a
sb,ltéblgi gm?ﬂjlyhhlé.’h {rizy[2- dalrigethiyghlthe reaction scheme and
tetrah

BPBiSRS P Sppranere W In6 disial sbbs et dny. product containing a

“chiral center may be separated into its enantiomers by conventional

techniques. Those of ordinary skill in the art will be able to modify and adapt
the guidance provided herein to make compounds according to the present
invention.

Embodiments of processes illustrated herein include, when chemically
meaningful, one or more steps such as hydrolysis, halogenation, protection,
and deprotection. These steps can be implemented in light of the teachings
provided herein and the ordinary skill in the art.

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. In addition, compounds of
the invention may be modified Aby using protecting groups; such compounds,
precursors, or prodrugs are also within the scope of the invention. This may be
achieved by means of conventional protecting groups, such as those described
in "Protective Groups in Organic Chemistry", ed. J.F.W. McOmie, Plenum
Press, 1973; and T.W. Greene & P.G.M. Wuts, "Protective Groups in Organic
Synthesis", 3" ed., John Wiley & Sons, 1999. The protecting groups may be

removed at a convenient subsequent stage using methods known from the art.
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2-{5-Brono-2-[4-(1-net hyl - pi peridin-4-yl)-bu ]-pyri
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0
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€, 11
5-tert-Butyl-2-{2[4-{1-nethy ridins4-y,) t oxy]
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R® N
e M (1)

SCHEME 2
R9 R‘IO
R1
, R O Y—Z, —R"
R NH .
~ : g = M),
+ X R
RS NH, H \ ¢
4 R® ! A, oxidant
: (1II) av"
RS R10

R’ R® o Y—Z:\ ;Q—R11
RA N — _\__< \_M
N X R® n
3 N \ {
R
La H  Rgé 7 (In)
Referring to Schemes 1 and 2, there are disciosed the following notes
and additions. The starting materials for the steps described below regarding

Schemes 1 and 2 are commercially available or easily accessible to those
10  skilled in the art.
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ol (e el Sls Wypfchicatn 61 s S ok A NFRE0: oXone,
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E”%tl‘ﬁ)% - - 2-{2-[4-(1- met hyl - pi peri di n-4-yl ) - but oxy]

- pyri thig- c@rnyléﬂnsallon is preferably performed in a heated medium in a
chemically compatible solvent. Reaction medium temperatures range
preferably from about 40 °C to about 150 °C, more preferably about 80 °C to
about 100 °C. Solvents that can be used for this reaction include dioxane,
THF, benzotrifluoride, toluene, 1,2-dichloroethane, DMA, and DMSO,
preferably DMF, and mixtures thereof.

Suitably substituted benzaldehydes (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
suitably substituted 4-hydroxy benzaldehyde leads to the formation of
compound (IV’), and reaction with a suitably substituted 3-hydroxy
benzaldehyde leads to the formation of compound (IV").

Regarding the following Schemes 3 through 6, the starting materials for
the steps described below are commercially available or easily accessible to
those skilled in the art.

Scheme 3
5 6 ‘
R R ) 10
9 R R
HO/Y < )w/Rw NC‘QG RS R y—Z.  N-R'"" Reduction
: - . — — /) — (V)
N o1 Vi 8 n
o R (V1) NC— O R
N

V) (Vi
Particular aldehydes (IV') may prepared as shown in Scheme 3. A
suitable primary alcohol (V) is treated with a base such as sodium hydride,
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between about —78 °C and about —50 °C, in a solvent such as THF, diethyl
ether, or toluene. Preferred conditions include the use of LDA or LTMP in
THF. The resulting lithiated species is treated with a suitable electrophile, at
temperatures between about —78 °C and room temperature. Preferred
electrophiles are methyl iodide and hexachloroethane. When R®is then
chloride, additional substituents may be introduced at that position using
nucleophilic substitution. Suitable nucleophiles include Cq_salkoxides and
primary and secondary amines. In a particular embodiment, the preferred
nucleophile is methoxide. Once the desired substituents are in place, the nitrile
functionality in compounds of formula (VI1) is then reduced with a suitable
reducing agent, such as diisobutylaluminum hydride, in a solvent such as
toluene or THF, to form aldehydes of formula (IV') where W is N.
Scheme 4
RS ¢ R® R

R? NCCN >—< ~-RrM
)\/Rw 6 7 ——/—<R8 \—e/

Reduction
R hMN\R" (1)
n NC \ /
(Vi X)

— (V)

Referring to Scheme 4, a suitable primary alcohol of formula (V) is
reacted with an appropriately substituted 2-chloropyridine of formula (IX) to
generate pyridyl ethers of formula (X), as shown in Scheme 3. Preferred
reaction conditions employ sodium hydride in DMF. Where R’is hydrogen,
additional substituents may be introduced at that position by reaction of ethers
of formula (X) with a strong, hindered base followed by a suitable electrophile
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Referring to Scheme 5, dihalopyridines of formula (XI), where Hal is
either Cl or Br, are reacted with primary alcohols of formulae (V) or (Vill), using
conditions described above, to form pyrido ethers of formula (XIl). The
resulting 3-halopyridines can then be converted to the corresponding 3-
formylpyridines of formula (XIIl) by halogen-metal exchange with a suitable
alkyllithium reagent, in a suitable solvent such as THF or diethyl ether, followed
by quenching with a formyl equivalent, such as DMF, N-formylpiperidine, or
ethyl chloroformate. Preferred conditions employ n-Buli or t-BuL.i in THF, and
a preferred electrophile is DMF. Alternatively, 3-halopyridines of formula (X1
may be converted into aldehydes of formula (XIV) according to the directed

lithiation and formyl trapping procedures described in Schemes 3 and 4.
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Scheme 6

1

@a w — bﬂawn
\ Hal \'\10 R

(XIV) (XVI)

NR®RP
SR PR

(XVII)

Referring to Scheme 6, aldehydes of formula (XIV) may be converted to
aminomethyl analogs of formula (XVI) via reductive amination, using a suitable
reducing agent such as NaCNBHj3; or Na(OAcs3)BH, in a suitable solvent such
as 1,2-dichloroethane or methanol. Optional additives may include acetic acid
or a Lewis acid such as ZnCl,. Amines of formula (XVI) may then be
transformed into aldehydes of formula (XVII) by performing halogen-metal
exchange and quenching procedures as described above. Aldehydes of
formula (XVII) may be processed into compounds of the invention according to
Scheme 1. | ‘

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

formation of diastereomeric salts, kinetic resolution including variants thereof,
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?%er E?c?ﬁéiid Edbrs cﬁ%‘ﬁ%%@%lﬁ)@ Byﬁchréﬁbﬂﬁa;ﬁﬂ@ s€5dréfién and

urther conprise a phdarnmaceutical”™ acceptabl e
canovak of thembwaai arrmﬂasy ofltgrnaliveis ¢ii PIAPOWHKIFIBAY PP @ﬁgarated

ggh%PVHSNgQLIH g aﬁ_}g‘lﬁ?cyt e recruitnent in a subject that
peutically effective anbunt of at
| eastTo pmvi@tﬂ(omye eomaey désanption,isemendfitbe quanidatil
T A L e L
aﬁ@@EtoahltBatSMdtBer thaiteres aodt’ és usedexieitie of nof, lelvertyer
queq;ﬁ)tlty Sﬁle% h%que?rrl lrgar%ggr%tl tger!(la#e}(toat%c ea%‘iuak? Nek¥h de ahd it is also
meant to refer to the approximation to such given value that would reasonably
be inferred based on the ordinary skill in the art, including approximations due
to the experimental and/or measurement conditions for such given value.

The expression of the Hq receptor in immune cells, including some
leukocytes and mast cells, establishes it as an important target for therapeutic
intervention in a range of immunological and inflammatory disorders (such as
allergic, chronic, or acute inflammation). Specifically Hg4 receptor ligands are
expected to be useful for the treatment or prevention of various mammalian
disease states.

Thus, according to the invention, the disclosed compounds, whether
partial agonists or antagonists of the Hy receptor, and compositions are useful
for the amelioration of symptoms associated with, the treatment of, and the
prevention of, the following conditions and diseases: inflammatory disorders,
allergic disorders, dermatological disorders, autoimmune disease, lymphatic
disorders, and immunodeficiency disorders, including the more specific
conditions and diseases given above. The disclosed compounds may also be
useful as adjuvants in chemotherapy or in the treatment of itchy skin.
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compounds of fornulae (1) and (l1), enantiomners,
di astereoners, racemates thereof, pharmaceutically
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anti -1 nfl ammat ory conpound ect d fromco
fdwmpa@n(smp (hhel pbanmaceyh@mtcpmms@on gpawprising @atrisast one

BRI A0 Ephond DOEERAT SR ARESRANIGS BT 4hS 0.
s@l@tlomerM@eyme& mxmmtes treereafs poarseaceaticdlly laeasptable
g t
sl 2 Pt ST LT R o
aigsofibedihereth, faadsaephdrmmpblaﬂdaﬂy decapiatee sarriet, Gy @ki n
i sorders. Enbodi nents of net hods

'e%rww F%Eh%ﬁd%?fﬁ%a%ﬁﬁé SpidrqomRRARitionrior e dreappetcar
tiravertioRYT aneH adBHRted @sédt@ dreohBRiosUb) ect in
connection with an inflanmmtory response a

phar m&ceRRIBENts Qf Apie dvention @mm rgethgdg for treating an
tihemanrRid &eHditorah i85t He sémHBlthoeg c?anh? ﬁgtadﬂfﬁﬁatsenn? to

anti-inflanmatory conmpound sel ected npoun
fibe Ratient g pharaegeytigajly eBaelivei asneuns of dicestpesiiomsosprising at

186U TRk ORSSloe BREABEPLASEL I PES SRS 3R e 1)
saiddlhy, rﬁwaamem yiastesponsss, r@:emat%m@nmi pmarmaceutlcally

o eg@%p fer SHRY h?rﬁmég ¥ Mehs HerlBE 01 g?Jthﬁ g{sc o%%,ts 'ro? %ée%rred

I'ng ammation in-a sub e
almmpmusder lmtyletse) cohditisnshijtrex diction afd;tnmblgtecyptdmg mvaived. For

bR BBTe oA FRF Yl of BTG porciton
Ineae,iatleme saidtrhethb lcampeiting \adennperAg to the patient a
pharmaceutically effective Hs-antagonizing amount of a composition
comprising at least one benzoimidazole compound selected from compounds
of formulae (I) and (Il), enantiomers, diastereomers, racemates thereof,
pharmaceutically acceptable salts, amides and esters thereof. As used herein,
“treating” a disorder, and grammatically related terms, mean eliminating or
otherwise ameliorating the cause and/or effects thereof. Terms such as to
“inhibit”, and grammatically related terms, the onset of a disorder or event, and
to “prevent” a disorder or condition, and grammatically related terms, mean
preventing, delaying or reducing the likelihood of such onset.

The effect of an antagonist may also be produced by an inverse agonist.
Inverse agonism describes the property of a compound to actively turn off a

receptor that displays constitutive activity. Constitutive activity can be identified
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|nﬁﬁﬁﬁ@%l§?éﬂdé'83 inokeAses IMeAMPt us, and | upus; said

| nf | aPOTBHeR eYnHoRFAOMS @f tre lﬁvérﬁfél%c?ﬁ@@dé Qusélbsé&e&%p%‘ﬁds%at
the conditions: myasthenia gravis,

AEUPpaesef adnammsiian Sistamineg d rB9emnIefueciirprs aTIhibltors of

AL R TETeAr Wﬁ‘lérnﬂﬁé‘t%ﬂyrebﬁor%é's ih B oﬁs% lﬂonﬁ%ﬁﬁﬁ%rg%f the
Wedr

aut oi nmune uveltls aut ol rmune
PRI BSLoID LA ArRenmaljarshistamine e redapmrtpmmyetro ;mmmmrs of

@gg}@e pﬁﬁ'ongEIESF fehh&: 1205VBRGS &h {,ﬁ BS/'%VW ng%rr%ogyr@tlons of

Itl re Specl
thasﬁmwe,t aam:bsorr@pwsgneg emétbocg;sr afrtrd atmehi) praphyBedy; ahd s

s h tifor hi gus vul garis,
?ﬁ(?égf:%rqs'[' % 118,955 ﬁ?frag IB?#%%P‘S“”EM 0i mmune
hepatThel ’&rmauum)i dhoagh en@ﬂ%réhnﬁhc@ﬁéqu&mﬂ%ﬁﬁé?ﬁﬂe: sed
aut oi nmu e adrenal gl an ositis,
TP RETHTEL bRETy Shrall Pih O aiergs Ualra) fghages for
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m@fdeéﬁé@bﬁéﬂném gifbdt. ThbRpetficAtns3o AL Vel G
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
the art of compounding such an active ingredient for therapeutic use in humans
and other animals.

The pharmaceutical compositions can be prepared using conventional
pharmaceutical excipients and compounding techniques. Examples of suitable
unit dosage forms are tablets, capsules, pills, powders, powder packets,
granules, wafers, and the like, segregated multiples of any unit dosage form,
as well as liquid solutions, and suspensions. Some liquid forms are aqueous,

whereas other embodiments of liquid forms are non-aqueous. Oral dosage
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29sai d inflammatory response is chronic inflanmmation.
Adm ni stration in connection with an inflammtory

w0 eapomnse’ according to the present invention ipPCl/uSB®4/031855
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nprsing m xi benzoi m e cohpoun
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er vent |
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bha rESERITELTPaeCuR: HEOSPPYc AR ot Bl SagiBpisterie
tReHROPardiefaN8olutions can be packaged in containers adapted for

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
solution and isotonic sodium chioride. Aqueous suspensions may include
suspending agents such as cellulose derivatives, sodium alginate, polyvinyl-
pyrrolidone, and gum tragacanth, and a wetting agent, such as lecithin.
Suitable preservatives for aqueous suspensions include ethyl and n-propyl p-
hydroxybenzoate. Parenteral formulations include pharmaceutically
acceptable aqueous or non-aqueous solutions, dispersion, suspensions,
emulsions, and sterile powders for the preparation thereof. Examples of

carriers include water, ethanol, polyols (propylene glycol, polyethylene glycol),
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the conditions referred to herein; one of such
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%ngr Lbu‘iér{gf‘tccﬁiesﬁofj%ﬁ{j SSH)IC?H&? |‘s$t‘6ﬁl&taa hitoUah 48 sugar or

eaction s hou ection as
apqnunprrhlcaide aBsa@ptiomgratetging ag@tsraycfbes alimanwed from
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neces Sgysiolggltcsl:ypédm? ptabte d:aﬁ‘rﬂer}g: axe evelitknbtva inkhe anht Ekgmples
SIS aaT RS GH Rahs SxRTicb ROTRERGS Bheptrog e dipgent

ARG forfnesoitiohs! &auldrRBE! &l Gig |ohsemomdmijolepaammxwants

cont ai ning a chi ral center epar at I
sHees A drapben ANE RIGRYPA %bﬁﬂ?%ﬁg%es @?af{dt/m

gﬁu%ﬁ%oglﬁbhé deednnsvetiténats] | be able to rmdl fy and
dance provided herein to make conpounds

accor Bhﬂ@nd@uﬂﬁ@ corpoeiions Aveatgingrie thepsaemanyention may
IbleI éd‘lﬁl‘éffl@’;sﬁtg?l%l fué’éd‘ iR ‘éw,ﬁé?on o Bos§itieHE. Caliéhy

such as hydrolysis
Iemm&e*ratar@d@sqstb@de@ﬁiaodardamd)hl@tmf@tséléh 2§ . PTﬁ@s;*Ler 1989,

T n AP Sl P el By Hof s ot
@emitorgech,fulefiddrh) ésqmrrmgsmlnﬂﬂanqbpebaf Bhaonaasuticéle
CE%(%?eunrt]g,s1 9%f6 }S\rr})eerican Pharmaceutical Association, Washington, DC, and
the Pharmaceutical Society of Great Britain, London, UK, which are
incorporated herein by reference. Gelling agents may also be added to
compositions according to this invention. Polyacrylic acid derivatives, such as
carbomers, are examples of gelling agents, and more particularly, various
types of carbopol, which are typically used in amounts from about 0.2% to
about 2%. Suspensions may be prepared as a cream, an ointment, including a
water-free ointment, a water-in-oil emulsion, an oil-in-water emulsion, an
emulsion gel, or a gel.

It is anticipated that the compounds of the invention can be
administered by oral or parenteral routes, including intravenous, intramuscular,

intraperitoneal, subcutaneous, rectal, intracisternal, intravaginal, intravesical,
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present invention, it may be necessary and/or
desirable to protect sensitive or reactive groups on

wa@nrgosoi4sohe nol ecul es concerned. n addition, CPOPOSINO&031855

of the invention nmay be nodified by using protecting
groups; such conpounds, precursors, or prodrugs are

%!E)ﬁ:%l ) 159%%?1{?{% SBSRRE afll by ehdianenblued.or haksl, pRYer@Bly in

ns of convénti onal protecting graqups
tedhrmasf & lspsaey) dEecerabedminisiration: the coporpes g herinvention

SR i o R b s s o
Eéiésr?fmslfgg gﬂ‘lgﬁgemogtyg: tb?ﬁmmstrat@ndméwde coiraetrelegse,
onvlsben e e Er eI e TR ha S oL 2
t( lhlel aEF(felecit/l)%?@(EEs:,\/E}; thg%gilazougﬂb Bf Dthld prestnt iBntion imgriie
Rgcq:qgaipqd try qonvpntional methods. 'H\e épe%ﬁfcdd%%tagé \elvle] regqlu}rfe& for
any particular patient will depend on a number of factors, including severity of
the condition, type of symptoms needing treatment, the route of administration,
the weight, age, and general condition of the patient, and the administration of
other medicaments.

In general, it is anticipated that the daily dose (whether administered as
a single dose or as divided doses) will be in the range from about 0.01 mg to
about 1000 mg per day, more usually from about 1 mg to about 500 mg per
day, and most usually form about 10 mg to about 200 mg per day. Expressed
as dosage per unit body weight, a typical dose will be expected to be between
about 0.0001 mg/kg and about 15 mg/kg, especially between about 0.01 mg/kg
and about 7 mg/kg, and most especially between about 0.15 mg/kg and 2.5
mg/kg.

Anticipated oral dose ranges include from about 0.01 to 500 mg/kg,
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
about 1.0 x 10* pg/(kg.min) of inhibitor, admixed with a pharmaceutical carrier
over a perioa ranging from several minutes to several days. For topical
administration, compounds of the present invention may be mixed with a
pharmaceutical carrier at a concentration from about 0.1 to about 10% of drug
to vehicle. Capsules, tablets or other formulatidns (such as liquids and film-
coated tablets) may be of between 0.5 and 200 mg, such as 1, 3, 5, 10, 15, 25,
35, 50 mg, 60 mg, and 100 mg and can be administered according to the
disclosed methods. Daily dosages are envisaged to be, for example, between

10 mg and 5000 mg for an adult human being of normal weight.
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Referring to Schenes 1 and 2, there are disclosed the
follow ng notes and additions. The starting materials

wo ovoshsost eps descri bed bel ow regardi ng SchenesT/USENH031855

2 are comercially available or easily accessible to
those skilled in the art. 32Conpounds of formula (1)
or (Il) are prepared by condensing a suitably
substituted di am no bengggggﬁﬁé$$ under oxi di zi ng
conditions with a suita tuted benzal dehyde
@Merfl ExpbNmMEntad form a conpound of formula (1) when
the benzal dehyde P su n
with NoEp éE@Ct‘{aoW%rﬁé) ?'B% B@'t ?ro% rt@g&m@?b% 2400
WQ#'B#)@‘OJ(@DUIM& (p b);trwﬂmrt rRe *P&H?a@bﬂ@iMPNMF‘\Vdéta

has 'a neta ether su stltutlon with respect to the

éﬂeuwwd@hegw@@l@mfg@m deyn figld ¢fdhe tetipmetyisipnedefaranes
| | | tibl
SRRl PRSHIRY conSREFim ENERRIBER ¥ S and

m xt uMess shecteoivereldtitsined mjawlslawletttrPaakam @oilenbgries 1100

forned,in eat ed msd
AR S e s drsRp b Rl e hbufe el mégptice medg s
mﬁc&éaié@bWMe frnass edlowatedOTdC a mokebolat folmQiaGs the r®noisotopic
prefe about 80 C to about 100 C. Sol vents that
6%"1‘?3 é%f“?%‘l’nd( his reaction include di oxane, THF,
benzot rifluoride, toI uene, , 2-dichl oroet hane, DMVA, and
preferably and m xtures thereof. Suitably

£ %‘Q?@tﬂﬁ‘t'\é@thﬁéﬂz a‘??i’@ﬁ%%h?ﬁe\b' bRd (1) can be

- pr epaped caettieh @l%ésoargrréﬁcﬁ'@é iR niknR¥Nudify fHeemethods Bnd

one preparation ocedure, a suitably substituted
IPpadiRys @@ﬁﬂaﬁ@é{?’w@e is reacted with a suitably
h%ﬁ}rﬁé ted noi % {qpieigm t he ether link in conpounds

(rv) actlon With suitably substituted
Sdiwett:oxy benza‘k@émytﬂl@ (0eRfts TFA O (DASYaiTFén of
d(I\/) ion with a suitably
S(‘F(lﬁ(g;gfl ?ut ed 3- (ﬁgggﬂ'g'%&fenzal dehyde | eads to the
fGredient:on of co‘rrmaruaitd1°(olHéO); 7 rRiedimedr rani toedd%IH0n ng
Schemes 3 thr ou‘ppﬁnGét éé}g I_Fébgrtl ng materials for |

Column: Zorbax Eclipse XDB-C8 (5:um, 4.6x150 mm)
Temperature: 35°C .
Wavelength: Dual detection at 220 nM and 254 nM.

Purification Method 2: Normal-phase Chromatography
2-Arylbenzimidazoles were purified by chromatography on silica gel

eluting with dichloromethane, then 10% methanol in dichloromethane, and

subsequently 10% (2.0 M ammonia in methanol) in dichloromethane. The

reaction mixtures were loaded on the silica gel without work-up.
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t he steps described below are commercially avail abl e
or easily accessible to those skilled in the art.
N-R 11 Reduction (1V) R11 (VWQT1/B82003/A31855
(VIl) Particular aldehydes (1V) may prepared as shown
in Schenme 3. A suitable primary al cohol (V) is treated
wixampde hase such as sodi um hydri de, 33potassi um

hydrj de, tassiumt-butoxide, or lithium

s prﬂpy am de (LDA), in a polar solvent such as DWF
or Pr 0 ed conditions include sodium hydride in
resubti al koxide is then treated with an
opti onaHl y substitu 6- oronicotinonitrile to form
an aryl ether of fornmuNaAVIl). The reaction may be

u n WLt h a boyt
B A S AT o AR - g
foentdimidazedct ed to install a non-hydrogen substituent
at that position. Conpounds of fornmula (VIl) are
treated with a strong base such as LDA, |ithium
dezle(aam:rb@éd@gﬂt hyl pi peridine (LTMP), or |ithium
h IS|IyI)am de (LHWVDS), at Iowtengeratures
ed-Grhlero-propoxy)-hanzaldeliyde. 1sBromo-3ehlprapiopeane
%21 sb 96 BHRmali 26 EbjbuvﬂvQ@ bdéd td QEHIQ{?@n oﬁfh%fzegrﬂ@%-zxr.he

conditions include the use of

P¥§WVW@ane{hM¢%(%§4 Sp 6. 2aBmiok 1tQ @mlé)oamd KICQs @A8 a4
GhrRGE PP, &gj \g’m %Eet’b ?ér j e STHSW\%EE ﬁlQQHEated A 6% Mr

room t enperdt ure. el ectrophi 'es are met
i18d, Mmmlmmnmmmna (r¥eed fiRBreidshtdugh du:hbmlacelms

%gptht 'T?l@qilltra?té' Q\ﬁats'ctoﬁg%ﬁa}t@%nggr e?%l{ Lffl FF %ggur%&fe[tkgﬂg grude

I'tion usihg nuc subs
I;Dmm@tg pitiictewas patiiistebyCeoluminkaxord et geapthysilicengst, 8%dsthyl

secog Lrgexanesr})eto ‘afford'3 qgrt ofa ccﬁorleesrébo(?ldlfigs; o "HII\WR (400
MHz, CD30D): 10.3 (s, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.10 (d, J = 4.0 Hz, 1H),
7.03 (dd, J= 8.0, 4.0 Hz, 1H), 4.23 (t, J = 8.0 Hz, 2H), 3.76 (t, J = 8.0 Hz, 2H),
2.31-2.22 (m, 2H).

General Procedure 2.

B. 2-Ch|oro-4-[37(4-methvl—piperazin-‘l-vl)-propoxv]-benzaldehvde.

N-Methylpiperazine (2.16 g, 21.5 mmol, 2.0 equiv), 2-chloro-4-(3-chloro-
propoxy)-benzaldehyde (3.19 g, 10.8 mmol, 1.0 equiv), Ko,CO3 (4.46 g, 32.3
mmol, 3.0 equiv), and Kl (1.02 g, 5.38 mmol, 0.5 equiv) were stirred in n-
butanol (22 mL) at 90 °C for 18 h. The reaction mixture was diluted with water
and then extracted three times with ethyl acetate. The combined extracts were
dried (NaxSO,), filtered, and concentrated, yielding the crude product, which
was purified by Method 2 to afford 2.04 g (63%) of an orange oil. 'H NMR (400
MHz, CD30D): 10.3 (s, 1H), 7.86 (d, J = 8.0 Hz, 1H), 7.08 (d, J = 2.0 Hz, 1H),
7.00 (dd, J= 8.0, 2.0 Hz, 1H), 4.15 (t, J = 8.0 Hz, 2H), 3.00-2.30 (br s, 10H),
2.29 (s, 3H), 2.05-1.90 (m, 2H).
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hydride, in a solvent such as toluene or THF, to form
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Reeeenal Ripcedurschene 4, a suitable primary al cohol of
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rea . et it t .

iy o e E o ofeg 8 AP (kg o e BASHR mirturpages
dl@é@éd BrsktiyronSaiengel and Buafied é@cabr@hgm MefHud Zswhicte bficteled
net hyl _i odi de and hexachl or.get hane. e the desi

(5510 6% the e Gpraros. NS {5 BPIESSRER | B PACpiRiea gy
bezapswsa?@ 4132 20; QﬁHYfQ@ﬁd of 3f4>;|\mm]a (HMMR (adesei2\eosob):

as shown, throu reduction o he nltrlle roup as

dé@@r(b'b%d‘H n7 88 bf 1), Priéf(drd e@-§ Bautithd- Ugéhnts 8.7, 2.5
| H%l ﬁ-ﬁ) @f @by Aluspunhvdid dey Sshere 251)R2 633 39<
13H), 2.39 (s, 3H), 2.30 (s, 3H), 2.05-1.95 (m, 2H).

Example 2
Cl

0]

L\_CN__

2-{2-Chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-4-methyl-1H-

rz =z

benzoimidazole.

A. 3-(1-Methyl-piperidin-4-yl)-propan-1-ol. To a refluxing solution of 1 N lithium

aluminum hydride in THF (40 mmol) was added dropwise a solution of N-BOC-
4-piperidinepropionic acid (3.0 g, 11.6 mmol) in THF (30 mL). The reaction ’
mixture was heated for 3 h and then cooled to rt. Upon further cooling to 0 °C,
water (1.5 mL) was added slowly, and the reaction mixture was allowed to
warm to rt over 15 min. The mixture was again cooled to 0 °C, and 10% NaOH
(1.5 mL) was added slowly. Upon warming up to rt over 15 min, the mixture
was again cooled to 0 °C and more water (4.5 mL) was added. The resultant
mixture was allowed to warm to rt over 18 h, and was then filtered through a
diatomaceous earth pad. The filtrate was concentrated under reduced
pressure, and the residue was purified by Method 2 to afford 1.9 g (100%) of 3-
(1-methyl-piperidin-4-yl)-propan-1-ol as a yellow oil. MS (electrospray). mass
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di hal opyridines of formula (X'), where Hal is either
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the directed lithiation and for ra q P({ ures
fRastipn prurwas plioned 19 Wain ip ﬁﬁgﬁﬂ'@ém}@’gg %’f
ﬁiﬁ(t}ﬁe é‘@@ﬂ eiRlithivpat& andBirdeeed Mféé“ﬂhe@%ﬁ%ﬁ%ﬁ@cetate

ree step %%uence to provide al delrﬁpydes of
frbemrrdmr(%ﬁ)xtracts wer@tdr dNaphes aﬁr@ecmﬂ@@mif%tefh giification by

' We%c?oc b %ﬁoﬂfeda? 6Sdur'né 35’(%‘%& gf fmé%esffé'& Qld% Pyde! ﬂ%e(egéctrogﬂ%y

om de may Vi a ogen- taI exc
mssg:ammlaidack\jdrlmtsmmumzrE@‘gé‘r’rt m/z found, 262.2 [M+H]".

(400 MHz, CDCls): 9.85 (s, 1H), 7.80 (d, J = 8.6 Hz, 2H), 6.97 (d, J = 8.6 Hz,
2H), 4.01 (t, J = 6.4 Hz, 2H), 2.84-2.82 (m, 2H), 2.25 (s, 3H), 1.92-1.78 (m, 4H),
1.71-1.69 (m, 2H), 1.41-1.37 (m, 2H), 1.29-1.26 (m, 3H).

C. 2-{2-Chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxyl-phenyi}-4-methyi-1H-
benzoimidazole. 2-Chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-

benzaldehyde and 3-methyl-benzene-1,2-diamine were stirred with Na;S20s in
DMF at 90 °C for 12 h. Purification of the reaction mixture by Method 2
afforded 129 mg (73%) of the title compound. MS (electrospray). mass
calculated for CasHasCINSO, 397.19; m/z found, 398.4 [M+H]". "H NMR (400
MHz, CD30D): 7.69 (d, J = 8.5 Hz, 1H), 7.46-7.35 (m, 1H), 7.17-7.13 (m, 2H),
7.06-7.01 (m, 2H), 4.06 (t, J = 6.4 Hz, 2H), 2.95-2.85 (m, 2H), 2.59 (s, 3H),
2.27 (s, 3H), 2.10-1.95 (m, 2H), 1.86-1.76 (m, 4H), 1.50-1.49 (m, 2H), 1.32-
1.25 (m, 3H).

Example 3
F Cl
F. O N .
T OO
N
H N N—
—/
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web@supphi | i c reagents include nethyl

and el ectrophilic trapping, as described above in the
current schene, to i ntroduce substituents E. Preferred

hexachl or oet hane, to produce conmpounds of formula (XV)
where E is nethyl o chloro, respectively. Al dehydes of

RePrehlame-4-pa- 14I-m,etWXPf¢Prazérndi-yompwphﬁ@‘h}-m iffucoaresthesy-

0 of the invention as shown in Schenes 1
ARG

¥O%cheme 6 OHC - Z N R y- z . N RI1
Dhis-dongorin@ wWad\brepargelfigrthe ngethod Sedwied @ G@hddﬁ%d@fe 3

{ d t net lo
BRIB SR 4 Jocb e PP RRIFEIT T o v BT 2Ra g 84200 .
9\6d AR 1r@ee|9wm tﬂﬂ@&brremyaﬁnww QBme @40 MGHb.62

in a sui ta sol vent such loroet hane or

FEnelaf&e. eq@p«) oA ANazefes &1|6\7é§9 rﬁa§8 mmluua esidD | Pugication

ek 6 ) B BT GES L, Ll gl

(0085 lcbiatesbict GhefinGIFoblh @ GBS 112 EXEHaAGRAdNHT

Ry EOS) Be2 i oo Bt o B ounWE‘?S#ﬁL

i7B5e(st i 1d)) 7RG d|=nig5tHz Sehene1 {d, MhereeHz hie1)pv clc@dses 8.6,

PrR e Ok o3 82 B 2 R g% O 1 E Pl @0 ah el

HOBEd, PHRY be separated by conventional techni ques
such as resolution, for exanple by formation of

di astereoneric salts ki netic resolution including
¥xehpRE4 thereof, 36such as dynam c resol ution,
preferential crystallization, biotransformtion,
eng natic transformati on, and preparative

The conpounds may be prepared in

race Radi VI du enantl oners may be
prepared gither by e i oSpEci fic synthesis or by
resol ution. The conpoun S y, for

5-tert-Butyl-2-{3-chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl)-propoxy]-phenyl}-1H-
benzoimidazole.

This compound was prepared by the method described in Example 1, using 3-
chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl)-propoxy]-benzaldehyde (62 mg, 0.20
mmol, 1.0 equiv), 4-tert-butyl-benzene-1,2-diamine (33 mg, 0.20 mmol, 1.0 |
equiv), and NayS,05 (50 mg, 0.26 mmol, 1.3 equiv) in General Procedure 3.
Purification by Method 2 afforded 31 mg (34%) of the title compound. MS
(electrospray): mass calculated for Co5H35CIN4O, 454.25; m/z found, 455.3
[M+H]". "H NMR (400 MHz, CD;0D): 8.12 (d, J = 2.2 Hz, 1H), 7.98 (dd, J =
8.6, 2.3 Hz, 1H), 7.6 (s, 1H), 7.52 (d, J = 8.5 Hz, 1H), 7.37 (dd, J = 8.6, 1.8 Hz,
1H), 7.22 (d, J = 8.7 Hz, 1H), 4.19 (1, J = 6.0 Hz, 2H), 2.84-2.74 (m, 10H), 2.40
(s, 3H), 2.08-1.97 (m, 2H), 1.90-1.83 (m, 2H), 1.41 (s, 9H).
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by standard techni ques, such as the formation of
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optically active acid, such as

(-)-di-p-toluoyl-D-tartaric acid and/or

Exemplé 5pt ol uoyl - L-tartaric acid foll owed by

fractional crystallization and regeneration of the

ereoneric esters or am des, foll owed

UZ: separation and renoval of the
chi ral aHX|I|ary erkegﬁﬁaﬁlely, t he conpounds may be
separated using a chira LC colum. To provide a
e _des ion, sone of .t uantitati
SRRl G Eoaprea Tl e B athodr pRPEY kel
ﬁeﬁ&ﬁhu@&mmé t is understood that whether the term
"about” is used explicitly or not, every quantity

iy ermaeynd Was grepesed by HeraetboddsserkedipExample eewmg 3-
ﬁ»ié‘tlhyle4 [@ndmlethw §.p@ham 419%1;0509?/11@&%&%&@?%? 6 mg, 0.36

app rOX|nat|on such i ven value that
gk Jhenyivpé- teﬁfb@tw-@snma 2ghamine (69 d"'&hé)r% gindl] 1.0n

t
i i LSOO R UL SR 40, o
Méﬂﬁeﬁl 2wedlonded THEMEX(ET s of tre tife ¢d111@dﬂn|ded\é\‘91(eiecti‘asspray)

AR @bl Tor e 248 i R AT R R o R

nnew&mmngon nT eowem (o2 7e50- 2150 €mo i H), E2-al 4anin,alH),

oo ehve R ) BRbat O] et F TPy, adfhcl= P

mm@@p(m;tzeq zaolw 319eb s fsoasH)t Izew-z eat(metrzt-lt)orgo -1.80 (m
e ar ous | Sease States
AOEE 20 8, 24E S 24P Bn 2 h%"’%lﬁ%@l"ﬁs%égﬂo?ﬁ)ﬁl]ﬁﬂé)

whet her partial agonists or antagonists of the H
receptor and conpositions are useful for the
B@8IRI®Pat i on of synptons associated with, the

treptment of, and the prevention of, the follow ng
opd| tiyons d dlseases |nflannatory di sorders,

aI g| dernatologlcal di sorders,

au

ne sea yfphati c di sorders, and
|nnunoHef|C|ency di deme— i ncl udi ng the nor e
specific

4,5-Dimethyl-2-{3-methyl-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-1H-

benzoimidazole.

This compound was prepared by the method described in Example 1, using 3-
methyl-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-benzaldehyde (180 mg, 0.65
mmol, 1.0 equiv), 3,4-dimethyl-benzene-1,2-diamine (89 mg, 0.65 mmol, 1.0
equiv), and NaS,05 (161 mg, 0.85 mmol, 1.3 equiv) in General Procedure 3.
Purification by Method 2 afforded 192 mg (75%) of the title compound. MS
(electrospray): mass calculated for C,4H32N40, 392.26; m/z found, 393.5
IM+H]". "H NMR (400 MHz, CD3;OD): 7.95-7.85 (m, 2H), 7.35-7.23 (m, 1H),
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37Aspects of the invention include (a) a
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€08 s e dt 1AL fu DM CHABHIND B4 3T (nnublag 2(29 (saalel)
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descri bed her ei n, aspharmaceutically acceptable
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of said conposition for e treatnent or prevention of

Sater-Butyie2i{ 34 (-tetrahppenizie 0yiibLIeNy]-pRekadl AENt s Of
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y effective anount of a conpof
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Ol SBCEPRd 7 B BhminbeSan. f6l s, Bry. and
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E{)J(harggg eutically acceptable salts, am des and esters
As used herein,

o) //\N/‘
—\_\_NU

S-tert-Butyl-2-{3-[4-(4-methyl-[1,4]diazepan-1-yl )-butoxy]-phenyl}-1H-
benzoimidazole.

A. 3-(4-Chloro-butoxy)-benzaldehyde. This intermediate was prepared by the

method described in General Procedure 1 using 3—hydroxybenzaldehyde (2.0
g: 16.4 mmol, 1.0 equiv), 1-bromo-4-chlorobutane (1.62 mL, 16.4 mmol, 1.0
equiv), and K,CO3 (4.53 g, 33 mmol, 1.0 equiv). Purification afforded 2.57 g
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"inhibit", and granmatically related terns, t he onset
of a disorder or event, and to "prevent" a disorder or
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bé%benm@etbwmmneé%‘l mgaﬁtférmmo! rle@eereiv), athazszOs 622
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res 455 ), TR0 1 el a1
'@&Vﬁg@e%kﬁg%%@%@&sﬁ'ﬁbwwd Bﬁy:onpou%ds t hat behave
&5 _SHerRBayPR 314 (ArethyM DEIgiebben J1)-BaeR 1 Hrehpely ged
| nhi bit1on of_ cAMP or H inverse q%@hm st -1 nduced

olen TMFOMPRYRchuRs BiRpSHThiRNhe TethoRalescribed in
IR PPBcddifd AR 5ifén0§1§tgl émér% 6&é>gygiih%nyl] -1H-

inhibitors of a manmal 1 an amn rec
baﬁmlm&ﬁiZOier{ﬁ1 i mer & 1emmel [l &hﬁ?ﬁml\r)oN-methVHMrammem:yne
Vi K0 [ t
SEROERS i Yl R 0 RSS2 e, an
PtDingi 0.08irmimiol |Otfoequm)‘ RoifigatiorpiyMetiaead afferdisdciptag (23%)

activation in vi in vit t he
aﬁ%\%%&ﬁaﬁp&appeﬁﬁ%ﬁ%?ﬂ@%yﬁdagsso?a RIS
pB@BbythioSlndactEB girgRpsi’ a mmmp(aos MMz, (AR O3)ET7 Bb- 7362 (m,
imﬁg nd The _t rr? ﬁ_rint dose" and t he
ah DO Giront dpered tm, BN el (a6, o 286 118 Haz, 1)
7.06-7.02 (m, 1H 4.11 (t, J = 6.2 Hz, 2H), 2.78-2.75 (m, 4H), 2.69-2.65 (m,
4H), 2.60-2.55 (m, 2H), 2.32 (s, 3H), 1.85-1.79 (m, 4H), 1.75-1.68 (m, 2H), 1.40
(s, OH).

Example 9

kCE S

(1-{3-[4~(5-tert-Butyl-1H-benzoimidazol-2-yl)-2-chloro-phenoxy]-propyl}-
pyrrolidin-3-yl)-dimethylamine.

/Z
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usual ly enployed in the manufacture of pills or
tabl ets, such as |actose, starch, glucose,

e}m%é | ul ose, magnesi um stearate, dicalcium
phosphate, manngtol and the |ike, thickeners such as

t¢lagasannh a nmet hyl cel | ul ose USP, finely divided SiO
, ©done, magnesi um stearate, and the
| i Ke>=Typi calti qummci pi ents include ethanol,

gl ycerol ;" water and t like. Al excipients nmay be
m xed as needed with dil ts (for exanple, sodium and

LRI SBIPRABLES. (45ACk maﬂ&la % evmgg;aggc?!gf@ﬁéng 3

| act 03172( di si ntegr ants for "exa
angihik- tH-benagimidazaleul at i ng agents, lubricants (for

SHRSBh o FROREE UL A8, BneBLARbEugl £ b4 3] o o
(dhioroeb@ngreethyll Al diame panak-gh-propukypbéenzaldahyae (61 mg, 0.20
R o9 o RS La AR L MR (L i Do
1.0 equiv), and NayS,05 (48 mg, 0.25 mmol, 1.3 equiv) in General Procedure
3. Purification by Method 2 afforded 7.1 mg (8%) of the title compound. MS
(electrospray): mass calculated for Cy3H25CIN4O, 446.16; m/z found, 447.3
[M+H]". 'H NMR (400 MHz, CD30D): 7.96 (d, J = 2.2 Hz, 1H), 7.83 (dd, J =
8.6, 2.2 Hz, 1H), 7.45 (s, 1H), 7.34 (s, 1H), 7.10 (d, J= 8.7 Hz, 1H), 4.08 (t, J =
6.0 Hz, 2H), 2.76-2.64 (m, 10H), 2.36 (s, 3H), 2.30 (s, 3H), 1.96-1.88 (m, 2H),
1.80-1.73 (m, 2H).
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subcut aneous, -and i ntravenous use, t e c%nzﬁound?
eHie-FlupredtiBdh-osthy-rieeraziat| y)@éoqﬂxmm f W1 e
BALAHRIaS Lutions or suspensions, buffered to an
appropriate p and isotonicity. Suitable agueous
Vbisicolrepeund wlasdeemirad dy'tee swthed descahed insbxanple 15(9\§Ir\£ﬂn3-

B O PR R ED Ve AT o bRt o TR RN A0

poholVi Oyquivy, r3—nieitlwbbenzei§rmal1 Qhummmgéémg 10, 34ann1nca 1.0
tt t
Bk Al N 8os B g F 4 S¥ubn 3 et i BeBeral Bragadyre 3.

F"Uﬁfllcféélﬁﬁ @2M\hetnbd d_trawoy%ﬁmmmr@ (180%:¢ ot thedltlefoonmduati WS
I NCl ude armaceuti ca eous,_or
(ﬁi?ﬁt%ﬂiﬁﬁ?g@sm%%ﬁ ¢RIFYated d @y&aﬁ‘t@% %éﬁéé f@vgd. 383.2

?\VWILIF' @HSNMRQ@O@WH Icmsmwimss 7f m (rh h@Hpvemar evn(ﬁn 1H)
her eof carr et hana

BOIRy®PE ( p?'db;a %":h@ éFﬁ:bHZ %‘d @&%913&(@ aﬁ%oﬁ 5 (s, 3H)
e I ils, and injectable organic esters such
ggMé?ﬁyl ?Hg Fluidity can be maintai ned by the use

of a coating such as lecithin, a surfactant, or

@F h?e'ﬁ ng appropriate parti cI e size. Carriers for
dosage forns include (a) fillers or extenders,

(b) bi nder

agent s,

c) hunectants, (d) disintegrating
lution ret arders, (f) absorption
adsorbants, (h) lubricants, (i)

nd pr opel | ants. Conpositions
may al se cont ai n\gg}\u nt —_such as preserving,
wetting,

5-Methyl-2-{4-[3-(4-methyl-plperaZIn-1 -yl)-propoxyl-naphthalen-1-yl}-1H-

benzoimidazole.

This compound was prepared by the method described in Example 1, using 4-
[3-(4-methyl-piperazin-1-yl)-propoxy]-naphthalene-1-carbaldehyde (63 mg, 0.20
mmol, 1.0 equiv), 4-methyl-benzene-1,2-diamine (24 mg, 0.20 mmol, 1.0
equiv), and NayS,05 (49 mg, 0.26 mmol, 1.3 equiv) in General Procedure 3.
The desired product was isolated from the reaction mixture using Method 1 and
was subsequently re-purified by Method 2 to afford 54.6 mg (66%) of the title
compound. MS (electrospray): mass calculated for CagHaoN4O, 414.24; m/z
found, 415.62 [M+H]*. 'H NMR (400 MHz, CD;0D): 8.48 (d, J = 8.0 Hz, 1H),
8.10 (d, J = 8.4 Hz, 1H), 8.0 (d, J = 8.2 Hz, 1H), 7.78-7.65 (m, 4H), 7.50 (d, J =
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enul si fying, and dispensing agents; antim crobi al
agents such as parabens, chlorobutanol, phenol, and

wa@ososioessati d; i sotonic agents such as a sugar PCT/SSH0OU0B18SS

chl ori de; absorption-prolonging agents such as
al um num nonost earate and gel atin; and

8a¢3s|gr’{qq)blqr21e(ahal&ca Bgizagblmtzls% Rhy si6o0 bigi Eld) I3/4:O (brs, 4H),
acceptable carriers n
ma&pém 6H)1 3. é%?ﬁj 2, 7 P@ﬁ 83@%5‘? <2 whi ch

conmpounds according to the present invention form
sol utions, emnul sions, and di spersions. Conpatible
Exatripbxi#dlant s, such as net hyl paraben and propyl paraben
can be present in solid and/or liquid conpositions, as

el ene Phar maceuti cal conpositions according
p i nvention may include suitable
'§$§<ii%ically used in enul sion conpositions.
Such emutisifi erg—-are described in standard V
publ i cations such H. f—\FiedIer 1989, Lexikon der
Hi | fsstoffe fur Phar NKosmetic und agrenzende

Gebi ete, Cantor ed. OAquorf Gernmany, and in

Agﬁﬂgg%ggaw 1 ha H?&r%}&szﬁé-yﬁ\VRTgbﬁb%tﬁﬁ r%&%?t-plﬁe%lencﬂ%

socl at1 on and t
b%l’nm-rtmmeut! caI SOCI ety of Geat Brltal n, London UK

. ] 2 % dé écﬂlgtlon of
4 tB ﬁ;rmlyw;ﬁrrﬁno&p) blﬂymcyamdy%‘cmgwdmemou ato ewy) md:N— as

b £ gell o

paivpRsraing (e pond Srypel oS iRl omBRRngRL 8 -

\xéa@émd - (yamﬁiethgammm@@¢3-emywamud||&|&énamaboustg B4
uspensi ons. ma

el ARG 96 amvefabeRaaAzale AR B b /BT Ime. B. 19

ﬁlmHl S, PRauiaf. Prhd réa%h&‘@hﬁitul%%\)hfdh%s @rowmbsmm 1@@{, was

a gel . is anticipated that_the congounds of
$’lmﬁéirfpt Z)ﬁ h:arm B@nmw iptepaterpy hisrmaxiug

\Aﬁgreéq;{tagt‘egﬁhree
?é fvitn ei I'EJ NS RO xtradis WRFBI85eH BNa,SO,), flltered
n raperl nea cut aneous, rectal. intracistenal

amd cencagirateld, urider r%cwgd @a@ssuzsltmﬁ grape gesifiyr wes purified by
gcﬂlg%nﬁ cﬁtcfrﬁ‘étoﬁ%ph?r(‘ghé%y géINEANGLHAM GRARSmBIhaBF & afford
847 mg (62%) of the desired product. 'H NMR (400 MHz, CD3z0D): 9.72 (s,
1H), 7.29-7.23 (m, 2H), 7.22-7.19 (m, 1H), 7.05-6.98 (m, 1H), 3.87 (t, J= 6.1
Hz, 2H), 3.43-3.31 (m, 4H), 2.39 (t, J = 7.2 Hz, 2H), 2.27-2:17 (m, 4H), 2.08 (sf
3H), 1.92-1.80 (m, 2H). ‘
B. 4-[3-(5-tert-Butyl-1H-benzoimidazol-2-yl)-phenoxyl-1-(4-methyl-piperazin-1-

yl)-butan-1-one. This compound was prepared by the method described in

General Procedure 3 using 3-[4-(4-methyl-piperazin-1-yl)-4-oxo-butoxy]-
benzaldehyde (81.2 mg, 0.28 mmol, 1.0 equiv), 4-tert-butyl-benzene-1,2-
diamine (46 mg, 0.28 mmol, 1.0 equiv), and Na,S;05 (69 mg, 0.36 mmol, 1.3
equiv). Purification by Method 2 afforded 77 mg (64%) of the title compound.
MS (electrospray): mass calculated for CasHasN4O2, 434.27; m/z found, 435.0
[M+H]". *H NMR (400 MHz, CD;0D): 7.69-7.62 (m, 3H), 7.54 (d, J = 8.6 Hz,
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30

the formof a spray). For oral adm nistration, the
conpounds of the invention will generally be provided

WO pooslesshor m of tabl ets, capsules, or as a sol PCT/OR2004/031855

suspensi on. O her nethods of adm nistration include
controlled rel ease fornul ati ons, such as subcut aneous

1I4P|731|5f-'§3?1|(lﬂ ?ﬁ’ Te06 (R, ?heasz Ef2ft¢zct1ll—t)ﬁ4 desteg =06. 1tHie 251)
conpounds o e prese C ai
OB ATDn AP 2H D4 HaT A Te e H0 (BoSAD e T trep
f cuI ar patient will depend on a
énﬁ?r‘?é(?ga %@c??rdsea?lﬂcl udi ng severity of the
condition, type of synptons needing treatment, the
%gaﬁé& qf adm ni stration, the weight, age, and general
FI on of the patient, and the adm nistration of
ot her nmedi canefts. n general, it is anticipated that
e Bl (whet her admi ni stered as a single dose
or di goSes) wi II be in the range from about
oF 0% t{}b about 1 day, nore usually from
about 1 ng to about I'ber day, and nost usually
form about 10 to about 200 Expressed as
Brédiaye- 2p[ér0hmpt4 opiperazingtrivl- P@Ppyﬁﬁer’@IW%‘@sf@O&\ﬁ’ MH-be
be between about 0.0001 ng/ kg and about
8%%'%55%e0| aIIy bet ween about O 01 rrg/12<gland about 7

f)tfe@mamwtﬂ'le%élﬁod dea&.rmﬂd lﬁman'[QMekg usmg@t[ﬁ (2+cl‘_tloro44-formyl-
se arat e

Ty Brseal Ao e aagale apde BoubYE Bh TR,
Im/é@m mkulormlfluor@b@m@emz-dmnmlem@h aig, 0,605, 1.0
about [kg daily. Infusion dose c n ran%e from

afgvk an@ N%S 8 13-4 Mol @l&? ghesah hrsadyre 3-

poiicstiEn %tl\hbtﬁo@b%ffmeﬁﬂi%?ﬁtg (68%) bﬁﬂteQH@rcoaanﬁfnUOCMS
fom several m nutes to several days

r an
%@apraa(dnﬁw%tatatlat@ﬁ forcGaspleatriedNaGhe. %2?91?”'8@699”(1 545.3
L,\WM@QJ ion may be mxed with a pharmaceutical carrier

concentration fromabout 0.1 to about 10% of drug
B. 5-Chloro-2-[3-chioro-4-(3-piperazin-1-yl-propoxy)-phenyl}-6-fluoro-1H-

benzoimidazole. To a suspension of 4-{3-[2-chloro-4-(5-chloro-6-fluoro-1H- -

benzoimidazol-2-yl)-phenoxy]-propyl}-piperazine-1-carboxylic acid tert-butyl
ester (52.7 mg, 0.10 mmol) in dichloromethane (1.0 mL) at rt was added TFA
(1.0 mL), and the reaction mixture was stirred for 50 min. The mixture was
concentrated under reduced pressure, and the solid residue was washed four
times with dichloromethane. The title compound was obtained in quantitative
yield as the TFA salt. MS (electrospray): mass calculated for CoH21ClFN4O,
422.11: m/z found, 423.2 [M+H]". "H NMR (400 MHz, CD30D): 8.17 (d, J= 2.3
Hz, 1H), 8.03 (dd, J = 8.7, 2.3 Hz, 1H), 7.81 (d, J= 6.4 Hz, 1H), 7.59 (d, J= 8.7
Hz, 1H), 7.36 (d, J = 8.8 Hz, 1H), 4.33 (t, J = 5.8 Hz, 2H), 3.50-3.47 (m, 4H),
3.36 (brs, 4H), 3.25 (t, J = 7.4 Hz, 2H), 2.33-2.26 (m, 2H).
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to vehicle. Capsules, tablets or other fornulations
(such as liquids and fil ncoated tablets) may be of

wbedosoenoD. 5 and 200 ng, such as , 3, 5, 10, 1BCT/RS2004/031855

35, 50 ng, 60 ny, and 100 ng and can be adm ni stered

according to the disclosed nethods. Daily dosages are
ggd to be, for exanple, between ng and 5000 ngy

or an adult human bei ng of normal wei ght. 42EXAVPLES

Experi nental NWR spectra were obtai ned on

NBr nodel DPX400 (400 MHz) or DPX500 (500

ec The format of the NWVR data bel ow
: n‘E S|ft own field of the
tetranet hyl sil ane refer “(multiplicity, coupling

constant J in Hz, integration). Mass spectra were

BirrhBrH2d8-raethigvd -5 ¢4- m&&w&p@e(axm 1-whtProrewi-esendio! WED

M%%g%g&érospr ay ionization (ESI) in either positive
of negative node as indicated. The "mass cal cul at ed"

'ﬂ:]]S cammoUeatd\Maarprépf;Tadu by tmsrrtetfmr?ﬂnwnbm nchEmrmdsé oéing 3-
{, P Ve

TR Fistayinsre f R L8 PalBbithehraEfie Bl g fe7
T"ﬁ‘;"t“?"f v hoet o Lt Lo D5bs
SER) B Deganeh] mg. it w53 Uil FrSaneLafaskire,s.
mmc@horl%’g/ Methc?d maﬂTode nge1 %%B%%tme@onﬂ)oﬁhﬂ as
99% H O. Zor bax Eclijpse 6x150

Gﬁ‘ﬁCtV‘PéWﬁé} amQﬁSeca'%a edenfetsrdtR: 42UgP: 'Béztf@ls'ﬂi’o‘}? Ta®
@ﬁmo ﬂM@wf@%mMHzPebsbmai 0027 8t am)27 ebor msmpbase

mato%raf_)'
7.33(d, J z, 1H), 7.04 (d, J= 8.1 Hz, 1H), 4.14-4.11 (m, 2H), 2.90-2.28

(m, 16H), 2.06-2.03 (m, 2H), 1.39 (s, 9H).

Example 16

Sro

2-{2-Chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-4,6-dimethyl-1H-

benzoimidazole.

T= ,z

This compound was prepared by the method described in Example 2, using 2-
chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxy]}-benzaldehyde (106 mg, 0.36
mmol, 1.0 equiv), 3,5-dimethyl-benzene-1,2-diamine (49 mg, 0.36 mmol, 1.0
equiv), and Na,S,0s5 (88 mg, 0.47 mmol, 1.3 equiv) in Step C. Purification by
Method 2 afforded 128 mg (87 %) of the title compound. MS (electrospray):
mass calculated for Cg4H3§CIN30, 411.21; m/z found, 412.4 [M+H]". "H NMR
(400 MHz, CD30D): 7.68 (d, J = 8.5 Hz, 1H), 7.21 (brs, 1H), 7.12 (d, J= 2.4
Hz, 1H), 7.01 (dd, J = 8.7, 2.5 Hz, 1H), 6.90 (s, 1H), 4.05 (t, J = 6.3 Hz, 2H),
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2- Aryl benzi m dazol es were purified by chromat ography
on silica gel eluting with dichl oronethane, then 10%

woredsanesh7 i n di chl oromet hane, and subsequent | ypaD¥sZ084/031855

M amoni a i n nethanol) in dichloromethane. The
reaction m'xtures were | oaded on the silica gel
%g%gn EIB ?%ﬁmse(slw ), 2.29 (s, 3H), 2.09-2.03 (m, 2H),
3- | - pi perazin-1-yl) - propoxy] - ph
’e8541}764(n5, 4H)nét45fy1 11.[Hbeﬁ|ﬂb| m dazol e. General Procedure
. A 2-Chl oro-4-(3-chl oro-propoxy) - benzal dehvde.
1- Brono- 3-chl oropropane (2.55 g, 6.2 mmol, .0 equivV)
was auhedllewing cSﬂipuUndmmcﬁxetdmdeQ1E-I=|$6)W@Ee4prepared using

hydr oxyben alde 54 1.0 equiv) and
Repeny ro&géﬁresél 'Fﬁirélas %%H‘F’EH%. \g?g\ll i acetonitrile
(41 mM ). The mxture was heated at 65 C for h, then
cooled to roomtenperature (rt) and filtered through
Bkamplgeldeous earth. The filtrate was concentrated
under reguced pressure yielding crude product, which

Hrl Hed by col umm chromat ography (silica gel, 5%
%: Ez! @- 0 exanes) to afford 3.19 g of a

Ness NI\/R(4OO MHz, CD OD): 10.3 (s,
1H) 17'87(dJ w 710(d J = 4.0 He,
7.03 (dd, 4. 4.23 (t, J = 8.0

b'z{z cﬁml%ropﬁ[zzﬁe(ﬁyl 344 m&hﬂ phIZeraZIH)l-yIX  pRipoRylAshenyi}-42idpthyl-
Gener a r ocedur e .
AHehrrgpinidazae.(4- rret hyI pi perazin-1-v

M&‘ %‘P@&f%&p%‘?%ﬁé&ﬁ(ﬁ?ﬁateé g%{gggmmm ZIEO; (rﬁ/zlﬁulg:l) 413.2

PeéntiEl dBHYMR (480 MHZg CDO: fifdr -6 Htg\é’&”}%%é@’ H),

%?bq“%g 3%H§ FBY 023 £HUL b ( dénﬁ '§|2 4.5 P2, 1), 5. 9348(dd J
wer e St|rred |n n Utano

¢(.7, 6.0Hz ﬂ—rmasméa&ﬂ (norfl )% 2 3Pe2- %%gndﬁ”ﬁh?e?& (\ﬁn U 484z
er and then extracted three tinmes with ethyl
tate. The conbined extracts were dried (Na SO),
fExah®ledsd and concentrated, yielding the crude
product, which Jas purified by Method 2 to afford 2.04
& (639 ﬂf an range oil. HNW (400

\—\_/—\

5-Ch|oro-2-{3-chIoro-4-[3-(4-methyl-plperazin-1-yl)-propoxy]-phenyl}-6-methyl-
1H-benzoimidazole.

MS (electrospray): mass calculated for CaoH26ClN4O, 432.15; m/z found, 432.8
[M+H]". "H NMR (400 MHz, CD30D): 8.19 (d, J = 2.2 Hz, 1H), 8.05 (dd, J =
8.6, 2.2 Hz, 1H), 7.66 (br s, 1H), 7.55 (br s, 1H), 7.32 (d, J = 8.7 Hz, 1H), 4.30
(t, J = 6.0 Hz, 2H), 3.00-2.43 (m, 13H), 2.42 (s, 3H), 2.18-2.14 (m, 2H).
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7.08 (d, J =20 I—I), 7.00 (dd, J = 8.0, 2.0 Hz,
wWoR0sA4BB7 (1, J = Hz, 2H) 3.00-2.30 (br s,PaDB$2004/031855
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3 (s
Hz,
8.0
2.29 (s 3H), 2.05-1.90 (m 2H). 44General Procedure
Evah - Chl or 0- 4-r 3- (4- net hyl - pi perazin-1-v
-pro oxy -phenyl )-4,5-clinethyl- 1/-/-benzoi m dazol e.
2- Chl|or 0- 4€[3- (4- et hyl - pi perazi n-1-yl ) - propoxy] -
benzal hyd Q1.5 ny, 0.31 mmol, .0 equiv) and

grZene- 1, 2- di am ne (42 ng, 0.31 rnrnol,

%vver stlrrdV\Tt\h Na S O (76 ng, 0.40 mol,
) in DMF (0.25\MNat 90 for 12 h. The

1 3 equi
reacti on m xture .was | oaded dlrectlg on silica
R

and
BuEhlibrea-{2cbloretitid-(4-onalbyldeerazinihy! ro&pxﬂrm@y&‘*rmethyl-
(,716% f 1 itle conpound. MS (el ectrospray): nass
c%?%%’l‘%ﬁ%‘&ggo'g HCNO 412.20; mz found, 413.4 [ MH|
MSI (SDRrdshHedy ) Mrzss GidcdBled @ 6&!—1(2&5312&1,0 #ER,157 ngafqund, 433.1

ol 1 = 2. 1 Q7 d =. 8. :
iPvy b g gz D0 2170 B 8ty 742 Br By fy it (e,
6=:_14|‘F|¥z agﬂﬁﬁ 08(&05 AH397.05(dBH)= 82, 2% K5, 1HBHE.133t,30= 644
2‘57{ il'ﬁh?r 8¢-s- 419 (M. Yw);%@ﬁﬁﬁ’-%)pgﬂ:”d] B8 My M) pr opoxy] - ph
enyl } - 4-met hyl - 1Hbenzoi m dazole. A
3-(1- Met hyl - pi peridin-4-vP-propan-1-ol. To a refluxing
dolampler0of 1 N |ithium al umi num hydride in THF (40

I) was added gropwi se a solution of /V-BOC
4- I diynepapionic acid (3.0 g .6 nml) in THF (30
) e\mxture was heated for 3 h and then
cool NTt.\-gpon [ther~cooling to 0 C, water ( .5
m ) was Added sl ow y,—#&hd Nhe reacti on m xture was
allowed to warmto rt over”/15 min. The nixture was
a&ii%rnBG@pi eslchirda G- (AnebtAP¥igsasdn( 1yl Pprsbbxylamhetpiie -
slowy. "Upon warmng up to rt over 15 mn, the mxture
vRenzaRifezat®ol ed to 0 Cand nore water (4.5 nL) was
%@?Qlfgﬂ—ﬁs%ré)ﬁsHa%@@élcmal‘éd"iro? 3@1|N49Wﬂ¢0 b9 Was fuhe, 441.0

was then filtere

- Fb YR (400 MHB GBS TR 1 (0 et AP, dBCRAT (el
unges o edYEsd; 78 (or s, 1H), 7.69 (brs, 1H), 7.55 (dd, J = 8.6, 1.7 Hz, 1H),
7.42 (d, J = 8.7 Hz, 1H), 4.40 (t, J = 6.0 Hz, 2H), 3.00-2.55 (m, 10H), 2.51 (s,
3H), 2.35-2.22 (m, 2H), 1.59 (s, OH).

i

Example 21
F.

Cl N
)
~N
NI

H

5-Chloro-2-{3-fluoro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-1H-
benzoimidazole.

MS (electrospray): mass calculated for Ca1H24CIFN4O, 402.16; m/z found,
403.2 [M+H]*. "H NMR (400 MHz, CD3OD): 7.86-7.83 (m, 2H), 7.64 (d, J= 1.9
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pressure, and the residue was purified by Method 2 to
afford T.9 g (100% of 3-

W@ 200884391 - pi peri di n-4-yl)-propan-1-ol as a yebP¢DUSIIOI031855

M5 (el ectrospray): mass 45cal culated for C H NG,

41b; f oy J = 0
SRR e SO TR
(), 261, (L. V. B8 NHBRH)NS. 204377 (mATOH), 248 (6n3HRE)10-2.03 (m,
1}%1-1.12 (m 5H). B 2-Chloro-4-r3-(1-nethyl-piperidi
2H)., " .

p -4-y -propoxyl -benzal dehvde. To an i cecool ed

sol ution of 2-chl oro-4-hydroxybenzal dehyde (507 ny,
1.0 equiv), triphenyl phosphine (1.02 g, 3.9

3%%W%H€b§ equi v), and 3-(1-nethyl pi peridin-

-proman-1-ol (508 ng, 3.9 muol, 1.2 equiv) in THF

_N was=added di et hyl azodi carboxyl ate (DEAD, 0.6

e +—Q equiv). The reaction m xture was
Nt o |ﬂt¥rxéwaﬂﬂ\mas stirred for h. The
nmi xt ure™was dil ut ed Wil h ter and extracted three
times with ethyl acetate+"The conbi ned extracts were

S B AR P B amens

diFtileenapémideBolgel ect rospray): mass cal cul ated for C H

U b el 4Bt ol g L AR

(d;+HY". ZHINBIRH00 Mz, CDJTID) 7,58)(d=J 6.816 Hz, 1850711 (s, 1H),

T phz 3B 6 41 f Y= 87 i e . 80as il . v =

BH) Hz QHR 2{725-£58 ¢mo4 GHE@'.‘(Q—(S, BHR, 2.32 (s, 3H), 2.30 (s, 3H), 1.89-

A |- Rl i di n-4-yl)-propoxyl - phenyl V4- et hyl -
ﬁ%@’\gi%@di%rﬂ{” by 0. 4 [3-(1
- met hyl - pi peri di n-4-yl)-propoxy] - benzal dehyde and
%;frreth | - benzene-1, 2-diamne were stirred with Na S O
e 28 90 C for h. Purification of the reaction
] od 2 afforded 129 ng (73% of the title
| ectrospray): mass calculated for CH
a 4 mz found, 398.4 [MtH . H NWR (400
MHz, CDWD): 7. (d, J =8.5 Hz, 1H), 7.46-7.35 (m
1H), 7.17-7.13 (m—2H), ~A~06-7.01 (m 2H), 4.06 (t, J
= 6.4 Hz, 2H), 2.95-2-85 (M~ 2H), 2.59 (s, 3H), 2.27
(S, 3H), 2.10-1.95 (m E—Hf 1.86-1 .76 (m 4H),

§-Cillorb-Bieheltingl-223)[4-(4-rdehyl-piperazin-1-yl)-butoxy]-phenyl}-1H-
benzoimidazole.

DI XLULE QY !

MS (electrospray): mass calculated for Co3H,CIN,O, 412.20; m/z found, 413.1
[M+H]". "H NMR (400 MHz, CD30D): 7.60-7.56 (m, 3H), 7.44-7.37 (m, 2H),
7.03-7.00 (m, 1H), 4.05 (t, J = 6.1 Hz, 2H), 3.00-2.30 (m, 13H), 2.27 (s, 3H),
1.82-1.73 (m, 2H), 1.72-1.67 (m, 2H). "*C NMR (TFA salt, 100 MHz, CD3;0D)
161.0, 154.0, 138.5, 131.9, 131.7, 131.3, 130.2, 120.0, 118.2, 116.7, 116.2,
113.4, 68.7, 58.0, 54.2, 51.7, 44.2, 27.8, 23.5, 20.8.

.
.
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1.25 (m 3H). Example 3 N
462-{2- Chl or0-4-[ 3- (4- met hyl - pi perazi n-1-yl) - propoxy] -

w@b@sph4seb-tri fl uor onet hoxy- 1H benzoi m dazol epCTOE®04/031855

conpound was prepared by the nethod described in
nebrl24r ocedure 3 usi ng

or o-4-[ 3- (4- net hyl - pi perazi n-1-yl)-propoxy] - benza
, 0.68 mmol, .0 equiv),

o%y benzene-1, 2-di am ne (119 ng, 0.62

D ; and Na_S O (167 ng, 0.88 mmol, 1.3
eauiv). Purificatlon hod 2 afforded 72 ng (23%
of the titIe conpound WR/ electrospray) mass

B Blgore-2ib %423%%@' oo L9y Ry pgyt
1H)ben£oﬁﬂdéﬂ>|eJ = 8 8 HZ J 7 55 (s, 1H) 7 23 (d
yl%(elegtrgspf@y) Inpgss C@Ioﬁet?q for pﬁHgCthp{zO g% 152m fpy_ncég
%?%.23[9111%] .24 BRMES (408 Mz, 230D ) 7%0-1 76 (#bH) EX66Rl, & H6.4
Bzt &Y, 7BtR (@, V> §.8 Henn b0l 27 (t3J e4-dktzh Y H). [412 U (tai 2B HiR-

I T,
LI R SRR e TR
E)(Er(m eH), using 3-
chl oro-4-[3-(4-methyl -[ 1, 4] di azepan- 1-yl) - propoxy] - ben
zal dehyde (62 ng, 0.20 nmol, 1.0 equiv),

gxa@ple 281t yl - benzene- 1, 2-di ami ne (33 ng, 0.20 mmol,
1.0 equiv), a NaSO(SOrrg 0.26 mmol, 1.3 equivV)

|n ne'(lal Pr cedure 3. Purification by Met hod 2
e 4% of the title conmpound. M5

-/ spr m ulated for CH CIN O 454. 25;
rﬂZfoulnd 4553[ NVR (400 MHz, CD OD): 8.12

= 2.2 Hz, 7.98¢dd, J =8.6, 2.3 Hz, 1H), 7.6

-fig ﬁg%ie%h 184 6,

@38 F]ru"cgr%j& 35(% H(Z'ngth t]p|pcjr8dz§1 T%)p%’;gox’\zgp nyﬁ} m yT B2
bIenzcﬂrH)daleeS4 2. 74 (m 10H), 2.40
MS (electrospray): mass calculated for CooHo7FN4O, 382.22; m/z found, 383.3
[M+H]". "H NMR (400 MHz, CD3;0D): 7.85-7.80 (m, 2H), 7.57 (d, J = 8.4 Hz,
1H), 7.49 (s, 1H), 7.38-7.34 (m, 2H), 4.22 (t, J = 5.9 Hz, 2H), 3.24 (br s, 4H),
2.95 (brs, 4H), 2.84 (t, J = 7.2 Hz, 2H), 2.77 (s, 3H), 2.46 (s, 3H), 2.12-2.05 (m,
2H).

2- chi5

Example 26
F

F N@ |
10 °
N —
F H \__\_N N—

5,6-Difluoro-2-{3-fluoro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]- phenyl} 1H-
benzoimidazole.
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(s, 3H), 2.08-1.97 (m 2H) 1.90-1.83 (m 2H), 1.41 (s,
9H). 47Exanple 5

W6 200808488t yI - 2- { 3- chl or 0- 4- [ 3- (4- net hyl - pi per pT/USH00yhH31855

WS Reisiarety oo IS oh e o Os ACEA BpIAOENa, 4052

+31'HNMR 4OOMHz CD OD): 7.79-7.73 2H 7.50-7
rret#ﬁql- - & 3pe)rl din-4 3”13 '0 oxy4 % Fll)d

e7h? ?(29(8161 416(3@( HIHz, 2H), 384293 ( m 1OH) 2.76 (s, 3H)
f benzene-1, 2 di am ne (59 ny, 0.36 mmol,
gqﬁb@)ﬂgnd Na S O(89 nmg, 0.47 mmol, 1.3 equi v)
in Step C. Purification by Method 2 afforded 6 ng -

((:%1%(@ IO% the title conmpound. M5 (el ectrospray): nass
N'%f8d for HN O 419.29; mz found, 420.2 [ MtH

H NVR (400 Miz, D OD): 7.90-7.82 (m 2H), 7.60-7.50
( £7.40 (m H), 7.33 (dd, J = 8.5 .8 Hz, 1
{;@ =9.1Hz,1H) 4.07 (t, J = 6.2 He,
2R 2H\2.30 (s, 3H), 2.28 (s, 3H),
2.10-2' 00 (m 2H), “IN9ONT80 (m 2H)., 1.80-1.70 (m

2H), 1.55-1.45 (m 2ﬁyJ1 49 (s, 9H), 1.49-1.26 (m
-FlEamnp {3 (46methyl-piperazin-1-yl)-propoxy]-phenyl}-1H-benzoimidazole.

ks anars B tlerdat i TOn 2o B V6 Bt

\W&Hﬂ)r PR (490 iiéz, rGDIODI): #8867 .Bb@w, RH), DAENPISS (In, 2H),
TR A Ay 310238 (g = o8 5 A2 (1 § =50 Box P SRR

¢iny d8H], L8(D-2m3 (M, @8),mol , 1.0 equiv),

3, 4-di et hyl - benzene- 1, 2. di ani ne (89 ng, 0.65 mmol,

1.0 equiv), and Na S O (161 ng, 0.85 mol, 1.3 equiv)
iBxakpep@l Procedure 3. Purification by Method 2
afforded 192 ng (75% of the title conpound. M :

(el dctrosfhay): mass calculated for CH NA 392.26; mlz
f 93. MeHF . H NVR (400 MHz, CD OD): 7.95-7.85

( e 7.23 (m ,48708700(m 2H), 4.12
(t, J =16.0 Hz, 2H)) 64- 37 (m 1 6H), 2.29 (s,

6H), 2.10-2.00 (m 2H)\\I§>Jarrple 7
2-{2-Chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl)-propoxy]-phenyl}-4,5-dimethyl-
1H-benzoimidazole.

MS (electrospray): mass calculated for Co4Hz1CIN4O, 426.22; m/z found, 427.2
[M+H]*. "H NMR (400 MHz, CD30D): 7.75-7.65 (m, 1H), 7.40-7.25 (m, 1H),
7.15(d, J=2.5 Hz, 1H), 7.07 (d, J = 8.2 Hz, 1H), 7.04 (dd, J = 8.6, 2.5 Hz, 1H),
4.13 (t, J= 6.1 Hz, 1H), 2.85-2.70 (m, 10H), 2.51 (br s, 3H), 2.42 (s, 3H), 2.40
(s, 3H), 2.02-1.96 (m, 2H), 1.88-1.86 (m, 2H). "*C NMR (100 MHz, CD;OD):
13.7,19.4,24.2, 26.9, 45.0, 50.9, 54.7, 55.4, 55.9, 56.6, 67.4, 112.2, 115.2,

117.7,118.9, 123.7, 128.8, 133.6, 134.5, 134.7, 135.2, 135.5, 148.9, 163.5.
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wbyoosiessnet hod descri bed in Exanple 1,

5-terf-Butyl -2-{3-[4-(4-nethyl-pi perazi n-1-yl) - but oxy]
- phenyl } - 1Hbenzoi m dazol e. This conpound was prepared

[ﬁg (4 net hyl - pi perazi n-1-yl ) - but oxy] - benzal dehyde (53
amgle12P mol , 1.0 equiv),
4-terf-butyl- benzene 1/2-di am ne (32 ng, 0.19 mmol,

1.0 equiv), and Na (48"1’@ 0.25 nmol, 1.3 equivVv)
in CGeneral Proce urification by I\/let hod 2
afforded 75 92% of the title conmpound. M5

s -- spr, mass cal culated for HN O 420.29; mz
fo [I\/H—|] . H NWR (400 MHz, D OD): 7.68-7.56
(m "3H) (br,J—82Hz 1H) 7.44-7.36 (m

7.02 8.2, 2.2 Hz, 1H), 4.07 (t, J =6.1
QDm:aetbﬂ 22{3% (ermetbmlmlpe@zw -y4-buitpy]-phern=1H75 (m
65 (m 2 1.40 (s, 9 Exanpl e 8
égp}zeor"ﬂ‘dé%%r-z (3 [4H)(4 met hyl( [1 Z?dl azeggn 1
HALC: mmﬁ@q Mﬁe(ngelc}re:aprab)enmsmaﬂmtajda@for,&qugN@ 392.26;

I y)1 a

e T8 30 3 T A L R S BN R P 7 GIRL PSR, 7.48
Rr,aleeame-mmgn ng-l)34lm380tt,ob<=y5@|:llﬂalzlﬁhyd6 (bﬂs,@g@), 3.06.(8rs,

equi ), ~ 15 bromm- 4- 0 t . :
T2 433 i1y Tadiebde B0 d T dmtel. 10
equiv). Purification afforded 2.57 g 49(79% of the
desired_product. H NMR (400 MHz, CDCl ): 9.98 (s, 1H)
Examplerdg3 (m 2H), 7.40-7.37 (m 1H), 7.27-7.25 (m
H, 4.09-4,03 (m 2H), 3.66- 3.58 (m 2H), 2.03-1.93
(m N en- But yl - 2-r 3- (4- chl or o- but oxy) - phenv
-1 ber -a ole. This intermedi ate was prepared

\ §€1‘\_g d—\n General Procedure 3 using
3-(4- chifor o- but oxy) ~bl#nzaNdehyde (500 ng, 2.52 mol,
1.0 equiv), 4-tertbutyl~="benzene-1, 2-di am ne (414 ny,

2- {SZ:rrmmm [3L(40me thyl-piberaafit1 N§-pBodXyBBRe -4 8-dimeTyl-1 H-
& rgu ?) The reaction mixture was | oaded on a

PRsy! J@é €col um and purified by flash chrormt ogr aphy
(\/@f@léﬁﬂ@ébre@? :¢h@dseedldul ey %\f@,}aHEg@lﬁmQﬁQ @4%/%&%09@:3 4

r oduct .

d d
B o R 08 b 000 e (0o o8 EHaG T 2 (B - 1H),
41574y £ § Mz, 1), 7203/Q, J = 8.7, 2.5 Hz, 1H), 6.90 (s, 1H), 4.13 (¢, J =

6.2 Hz, 2H), 2.70-2.40 (m, 16H), 2.96 (s, 3H), 2.06-1.98 (m, 2H).

Example 31

2-{2-Chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl )-propoxy]-phenyl}-4ﬁmethyl-1 H-

benzoimidazole.

61
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3.64 (m 2H), 2.03-1.96 (m 4H), .41 (s, 9H). C
5-ferf-Butyl-2-(3-r4-(4-nethyl -
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T Qegq ound was epared by the nethod described in
G&lﬁe pﬁe,r@gam%sszc laigd for C2sH26CIN4O, 412.20; m/z found, 413.4

Smnenf - thNMR%ZHb@Nﬁ-& @'Eiséfga g%%x?@ (rﬁhﬂWHEOlg 35 (m, 1H), ’

benzoi m dazol €

N7 8t h{$ (Mod), 5. Qfe?@f_&l e 2F1).98.1 (1, a—ﬁswzloeﬁ  DBBGIOVT,
1511 S350, a8 a0 Rbry 2 Bo 5l 1) 230 el Kl ©- 08

ng (23% of the title conpound. MS (el ectrospray):

rTE/i Bfﬂl:{?'ul ated for CHNO 434.30; mz found, 435.3
éﬂ] NVR (400 MHz, CD OD): 7.66-7.62 (m 3H),
2 (d,

J =C|8 6 Hz 1H), 7.45-7.35 (m 1H), 7.37 (dd,
7.06-7.02 (m 1 H), 4.1 (t, J =
75 (m 4H), 2.69-2.65 (m 4H),
2 60 N(m 2 /sm\3H), 1.85-1.79 (m 4H),

175168(m 2H) s,l\e'H). Exanmpl e 9
(1-{3-[4-(5-fert- Butyl enzoi m dazol - 2-yl)-2-ch
0%-terpBatyb2y{P-chicogHB-( 4mye§th9|l-p|p|@razia Wi)-peb paRy PdH I IGH-
50Thi s onc'ﬁound was prepared by the nethod descri bed
%e%?%@ § usi ng 5-

t S Yeleatrg$pray | trdsé caltupitéd W@M&CM@M% 28Wherzpbis 5

ity 3 ROR G MRZEE DR ORMRES (548 B, Ha. 0 56ar Seln
ezHI) V)38 (KdQ@-(&Z@b UmzslH% WRJ y —32% ﬁﬂlﬁ' )7. oﬂ@&'d K=87,

ﬂUIV Ceneral Procedur’e
F%?l"ﬁ é’a"t)ldoﬁ?’ ﬂ-yJﬁéi héi. 2HA13. aé?@ (18 713y, 2.669% 96 (m tZHE)
t121 gcgp.gpound M5 (el ectrospray): mass cal cul ated for
454.25; mz found, 455.5 [MtH . H NMR (400
I\/Hz CD OD): 81(d,J:2.2 Hz, 1H), 7.97 (dd, J =

%’@am/‘%%é?’(dd 7.58 (br s, 1 H, 7.65- 7.45 (m 1

J—86 .7 Hz, 1H), 7.24 (d, J = 8.7

Hz F i), 421 (toJ = 6.0 Hz, 2H), 3.04-2.99 (m 1H),
N(m ), 2.56-2.49 (m 1H), 2.36- 2.29 (m
e - —@.10-1.99 (m 3H), 1.79-1.70 (m
H, 126 T, oM -

N N—
__/

2-{3-Methoxy-4-[3-(4-methyl-piperazin-1 -yI)-propoxyl-phenyl}-5-trifluoromethyl-
1H-benzoimidazole.

HPLC: R = 6.30. MS (electrospray): mass calculated for CasHa7FaN4Oo,
448.21; m/z found, 449.2 [M+H]*. "H NMR (500 MHz, CD30D): 7.93 (s, 1H),
7.79 (d, J = 8.6 Hz, 1H), 7.69-7.66 (m, 3H), 7.11 (d, J = 9.0 Hz, 1H), 4.16 (t, J =
9.6 Hz, 2H), 3.90 (s, 3H), 3.45-3.39 (m, 7H), 3.21-3.18 (m, 3H), 3.18 (s, 3H),
2.21-2.17 (m, 2H).
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Exanple 10 | H

5-Chl oro-2-{3-chloro-4-[3-(4-nethyl-[1, 4] di azepan-1
wo yéopopesopoxy] - phenyl }-6- nethyl -1 H benzoi m deeDU82004/031855

Thi s compound was prepared by the nethod described in

Exanpl e , using 3-

diaomde 34 [ 3- (4- et hyl -[ 1, 4] di azepan-1-yl) - propoxy] - ben

zal dehyde (61 r@ 0.20 nmol, 1.0 equiv),

&e1ch roN5- Ayl - benzene- 1, 2-di am ne (31 ny, 0.20
rmo -u @ndNaSO(48 ng, 0.25 nmmol, .3
Gehe aI oce e 3. Purification by Met hod

2affordk=!d71rrg(8 Nof Whe title conmpound. M5
(el ectrospray): mass caledlated for CHC N Q

%hl@afb 2-gé-%hfoﬁ9&ﬁ¢{3 éﬁﬁetﬁyl[%}ﬁéﬂag mwmf(ﬂﬂga%ﬂ@-%o-

ﬁberrzozmld@gqlelko 7.34 (s, 1H), 7 10 (d, J = 8.7 Hz,

Qi ) 1d 85
?Tﬂate)cj:g %&é M @69%3%35@3 %F%ssg{g %ﬁ%tédfé%é”}jﬁ%‘?%m
]4380121;11781‘((Lmnd ?!:?} QA[lel}Exﬁrfbl MMR (400 MHz CD30D) 7.98(d,J=23
zi n X
Sy T2 BE R V0. 2 R oy BG4 ori e DElpoihid) vg o
p«ltzepan) e’i“f’%d tﬁwsnﬁﬁ]ﬂﬂm )degord, bedfi vmiEzo_anm 89 (b ]rU%MIF-g :lsgs-
uor o ne razin 0X enza
SR . 390 1 T Pt 210, & 8aqe ), 2B LTS 21
3- net hyl - benzene-1, 2-di ani ne (42 ng, 0.34 mol, 1.0
equiv), and Na S O (84 myg, 0.44 mmol, 1.3 equiv) in
(CLE] 3%rocedure 3. Purification by Method 2 af forded
130 (10@% of the title conmpound. M5

e pra mass cal culated for HFN O 382. 22;
n MrH] . H NVR (400 MHz, D QD):
701 40,/37 (m H, 7.12-6.97 (m

= 6. H, 3.00-2.30 (m 13H),
225(s 3H) 194190 2H) .

5,6-Dichloro-2-{2-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-1H-
benzoimidazole.

HPLC: R; = 6.64. MS (electrospray). mass calculated for C4H23ClaN4O,
452,09; m/z found, 453.2 [M+H]*. "M NMR (400 MHz, CD;0D): 7.74 (s, 2H),
7.60 (d, J=8.8 Hz, 1H), 7.08 (d, J = 2.4 Hz, 1H), 6.94 (dd, J = 8.8, 2.4 Hz, 1H),
4.00 (t, J = 5.8 Hz, 2H), 3.43 (br s, 7H), 3.19 (t, J = 7.7 Hz, 2H), 3.05-3.04 (m,
1H), 2.74 (s, 3H), 2.10-2.02 (m, 2H).

Example 36
Cl

Cl N
U
N
NIV

H

5-Chloro-2-{2-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-1H-
benzoimidazole.
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5- Met hyl - 2-{4-[ 3- (4- net hyl - pi perazi n-1-yl ) - propoxy] - na

w@bdosakasn? 1-yl } -1 Hbenzoi m dazol e. This conpouPCTEE04/031855
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prepared by the nethod described in Exanple , using A
[ 3- (4- et hyl - pi perazi n-1-yl) - propoxy] - napht hal ene-1-ca
r HBL@eRy%lé %Nﬁﬁelectrmrawbmasa Calcelqtﬁd\/fpr Cz1H24C|2N4O

A IENTE o FAg T PENE g2, CB. §§E’” 77614, J=8.38

Genett), 7768ddedurd.§.0.4 He, tie; i7r690(ddr 0e8:8, OS2, 3P at 87 (dd,

B e 14 V2 oA B0t 598, 455 g

5654t 0=489 I X
oL o o iz DE A0 Braiaeh. 5 (T aHISP RN (AR 2,89

(BoBHMZ18-292¢m)y 2H3. 48 (d, J = 8.0 Hz, H), 810(d J

8.4 Hz, 1 H, 80(d, J =282 H, 1H), 7.78-7.65 (m

4H), 7.50 (d, J = 528.4 Hz 1H), 7.21 (d, J = 8.2 Hz,

1eyample 83 (t, J = 6.0 Hz 2H) 3.40 (br s 4H), 3.30-3.00
3H) 2.59 (s, 3H), 236-2.30(m

(m 6H) 2.8 s,
. 4-[3-(5-fel/t-Butyl -

@ oYyl ) - phenoxy] -1
- (et raz\-n.ég ¥L) - butan-1-one. A
3-[4-(4- Hbthyl pi per azi- 1 N—v

- 4- 0x0- but oxyi - benzal defyee. To a sol ution of

45. Cﬁrdcr@lelchlﬂ?Sﬂ 8Y(h- rﬁé‘ﬁ'n¥l'lblﬁer%‘ii'nd1 glz% n_éf&g] %?&Jﬁrﬁuoro-

0 equi V) hy pi pérazine (
1“”ibéﬁ%ﬁ"?7')da?ﬁled| chl oronet hane at 0 C was added

Jﬁﬁa@c%@é Byl e g@@&ltfbgm )3m§£$¥%e@5£8%4 & 88, o,
1436?&& @%ymmmz{mw}hym BIVER (49(BJTH27©ED3®©) 7578.@, J = 6.4

1th % &\A/;‘}rsrln%t% r’t1H é}%l I ‘|!r J}F%r WW(? ﬁ]mi%éﬁz
pchJ)r 2406i(dd,o/ wat& 2.5 Hhj $H);n4x’t4JQt e/ WESB Xt IH; Bl (bhs efH),

Ve eraPud L AL, o AR FEIRAR) 2buleuib 2 To.8.15

redaed pressure. The crude residue was purified by
col utm chr omat ogr aphy (silica gel, 5% MeOH in
di chl oronet hane) to afford

Example 38
Ci N
T
N
H \—\_

5-Chloro-2-{3-methyl-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-1H-
benzoimidazole.

HPLC: R;=6.20. MS (electrospray): mass calculated for Ca2H27,CINGO, 398.19;
m/z found, 399.2 [M+H]+. 'H NMR (500 MHz, CD30OD): 7.88 (dd, J=8.7, 2.3
Hz, 1H), 7.83-7.82 (m, 1H), 7.68 (d, J = 1.6 Hz, 1H), 7.63 (d, J = 8.9 Hz, 1H),
7.46 (dd, J=8.7, 1.9 Hz, 1H), 7.14 (d, J = 8.7 Hz, 1H), 4.16 (t, J = 6.0 Hz, 2H),
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847 nmg (62% of the desired product. H NVR (400 MHz,
CDOD): 9.72 (s, 1H), 7.29-7.23 (m 2H), 7.22-7.19 (m

wa B)os5/074805-6. 98 (m 1H) 3. 87 (t J = 6.1 Hz, 2P{)T/US2004/031855

343331(m 4H) 2.39 (t, J =7.2 H, 2H), 2.27-2.1

4_§?§?§P55_’te +2.98 y| X ﬁgoqlﬁ&gz@“-l) %'?)7 s53H), 2.26 (s, 3H),

- - DA&R0S/ (Ir 12H Y - et hyI p| perazin-1- -butan-1-one. This

conmpound was prepared by the nmethod described in
General Procedure 3 using

3Examfié-3get hyl - pi perazi n- 1-yl) - 4- oxo- but oxy] -

benzal dehyde (81 .2 ng, 0.28 nmmol, .0 equiv),
zene-1,2- diamne (46 ng, 0.28 mmol,

(69 ng, 0.36 nml, 1.3 equiv).
% 2 afforded 77 ny (64% of the
title ca}rrpound ct ,\pspray) mass cal cul ated for
CHNO, 434.27; n12 ,4350[M+H].HNI\/R(4OO

5 BB Sy B 6 o ksl

Jb@n,zoma,@zoaé J=6.1H, 2H), 370350(m 4H) 2. 62

49-2. 40
j—tl %8 j?tgg5 %ﬁ»‘wggcltro&gr:{yg Mgy canllg,@q@gﬁ@r @@HyCle '_298 19;
-k feuRd, 300N Sirmlr\m %écme'sz EDROBRAYS RNENY 54 Hz,

-fl uoro- | Hbenzoi ni dazo

437 93 (dgh b7 §- 742("5Héh1 *d} a % (0, Uosrd4 Ha, BENZGHSdLh] 7.24
| y= X e anhoxy!

Nt %Efg o R o B A R SR s s

rféhdd4d B%.r‘il'ﬁea 0R+2.9% &mp2Hd), 2.805(sngH), 2.45 (s, 3H), 2.18-2.12 (m,

4n\3- (2- chl or o- 4-f or nyl phenoxy) -

prgioyl ] - pi perazi ne-1-carboxylic acid terf-butyl ester

(1.0 g, 2.6 nmol, 1.0 equiv),

= ~5-fl uoro-benzene-1, 2-di am ne (421 ng, 2.6

AEX%P-lp%iQB equiv), and Na S O (648 ng, 3.4 mol, 1.3

UI v) in Gener@ Procedure 3. Purification by Mthod

@9_@@ (159 of the title compound. MS

5,6—Dichloro-2-{3-chIoro-4-[3-(4-methyl-pi perazin-1 -yl)-propoxy]~phehyl}—1 H-
benzoimidazole.

HPLC: R; = 6.69. MS (electrospray): mass calculated for C21H23CI3N4O,
452.09; m/z found, 453.2 [M+H]". "H NMR (400 MHz, CD;0D): 8.08 (d, J=2.3
Hz, 1H), 7.95 (dd, J = 8.7, 2.3 Hz, 1H), 7.81 (s, 2H), 7.26 (d, J = 8.8 Hz, 1H),
4.25 (t, J = 6.7 Hz, 2H), 3.55 (br s, 8H), 3.36-3.32 (m, 2H), 2.90 (s, 3H), 2.31-
2.25 (m, 2H).
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(el ectrospray): mass calculated for 522.16; rh/z
found, 545.3 [MtNa] . B

wo Gisora07 f S- chl or o”- O pi perazi n-i -yl - pr opoxy VPOEDIS2004/031855

- f1 Pu-or o- I Hbenzoi m dazol e. To a suspensi on of
ExgepleAichl or o- 4- (5-chl or 0- 6-fl uoro-1 Hoenzoi ni dazol -
2-yl) - phenoxy] propyl } - pi perazi ne- 1- carboxylic acid

[ Z XGRS OS] er (52.7 nmg, 0.10 mmol ) in
d|c oiye w ¢—C1.0 m ) at rt was added TFA (1.0
eI ea on mixture was stirred for 50 mn.

The n1xﬁhre was conceniir atd under reduced pressure,
and the solid residue ﬁhgfmashed four times with
gictibrormettyiag3-niétaylt4-[3-¢1-methybpipdraris 1 ghtaoped]-phenyl}-
ntitative yield as the TFA salt. MS (el ectrospray):

AHReneaMdAzied for ¢ H O FN, 422.1 1; mz found,

,, m@@CZELDMBHo .M %réé’&@y)l\/hlzasseac@la)ed ﬁ;rtzangcml,o:ﬂz 20;
BVafopd, 413§ lMerlsg t"oNMB 50@ MHH?DSB‘BF)D 7737déd(i1= 8,25
ﬁ281l-tf%7 gty 8; ‘&m33H§_|;7 69 (s 15+(>t87 *5B<s 21*#)) 7 34@@ P=87 [ 1H),

2151 3158 O(tig, 254y 5. 294@@;4,31)62 86 (or s, 4H), 2.855.79 (m, 2H), 2.75
15, sl 12 Bl 9 2 96 TEI3N). 2 bal T8 fyrphpiv! - By peraz o b

poxy enzor m Thi s conpound
was prepared by the nmethod described in Exanple 1,

E%In é%
REe42 [ 3- (4- et hyl - pi perazi n-1-yl)-propoxy] - benzal d
ehyde (516 . ng, 1.87 mmol, 1.0 equiv),

ut enzene 1, 2-diam ne (307 ng, 1.87 mmol,
4\g:§£: S O (461 ng, 2.43 nmol, 1.3 equiv)
in roce ur SF‘Rurlflcatlon by N@thod 2
afforded 633 ng Nhe title conpound. M5

(el ectrosp nass c culated for CHN O 420.29;
A{2-Ghberadt- Méimeﬁly[ -pipefazin-HyNiRoRXyb P Iveey - Emediny-1 H-

ngmggo%m 2H), 7.65-7.40 (m 2H), 7.33 (d, J 8 5

4 (d, J = 8.1 He, 1H), 4.14-4.11 (m

PIPRC: R, 28.921 MSGElectrasey 2 e®s ajculipd for C&942(7§IN49H)398 19;
E2M0S 30,3 [M+H]". "H NMR (500 MHz, CD5OD): 7.87 (d, J = 8.8 Hz,

1H), 7.72 (d, J = 8.5 Hz, 1H), 7.64 (s, 1H), 7.48 (d, J = 8.5 Hz, 1H), 7.36 (d, J =

2.4 Hz, 1H), 7.23 (dd, J = 8.8, 2.4 Hz, 1H), 4.26 (t, J = 5.8 Hz, 2H), 3.60 (brs,

4H), 3.51 (br s, 4H), 3.31-3.27 (m, 2H), 2.98 (s, 3H), 2.58 (s, 3H), 2.31-2.26 (m,

2H).

Example 43
Cl
Cl N
-
N —\
H \_\—N N—

5-Chloro-2-{3-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxyl-phenyl}-1H-

benzoimidazole.
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a.
2-{2-Chl oro-4-[3- (1-nethyl - pi peri di n-4-yl)-propoxy] - ph

wWengos44806- di met hyl -1/ - ben20| m dazol e. Thi s POTVPS20H031855

E"’Eﬁiﬁg egaé' $g ,\)/Pé (teVectrosBrB 9 _% Ilc*?fleaqe& ?or%(p_ 4|c:‘?2N20

qEBgBOmaz fodm6i 14 T IuymHl:n rielrmrdRr(5oa MHZ GOy BTz aED.3
ehyde

LS. 08 P 200 ST 1 P 8 i it = 67
1—|z01ﬁgl# ¥9 doa0d=$\|? PoPi 88 n‘H24Qd 417- B1oHz, 1H fﬁ&t{t V)=58

Purification by af f or de
&7 1), &42 the st AH).S. %%(ﬁj@uﬁﬂ) 3\/@ @éloe(@”t 255 p2-8¢)(s, 31’1‘3)53 21-
a‘r a}dfor CHCINO 4 .21; mz found, 412.4
ﬂ#‘ NVR (400 MHz, CD(I)): 7.68 (d, J = 8.5 Hz,
7.21 (br s, 1H), 7.12 (d, J = 2.4 Hz, 1H), 7.01

= 8.7, 2.5 Hz, 1H), 6.90 (s, 1H), 4.05 (t, J =
g‘éﬁﬂi‘“"“zm 552. 92- 2. sgb(m 2%0,(82.52)(5, 3H),( 2.43

(sF|_3H) 2.29 (g 3H) 2.09-2.03 (m 2H), .85-1.76 (m

,J. -r 5H) The foll ow ng corrpounds in
@ a» e prepared using General Procedures

f| eg—bove. Exanple 17 C
2. {2 Chldﬂo 4- [2 rreth N3- (M-—rrethyl pi perazin-1-yl)-pr
opoxy] - phenyl } - 4- net hyI M4/ / -penzoi ni dazol e. MB
@e@esﬁlbﬂﬁﬁ@wm eRd: ﬁhlh%ﬂ)e&rob@i ‘bﬂa@nggE tM%rérﬂéWl-

ﬂ#bemosoldazqie (m 1H), 7. 20 7. 13 (m 2H), 7. 15 7 02
g—l?’ZLCZEQO 6']'596|\/f§§fizlecirospr%y§ m%ss%eﬁ&ﬂatlhﬁor @;iﬂ dll?a‘MO,] =
448p.162 nugfquand, 4532 4MsHikz ,"HINYR qqoo MHz, CDsOD): 8.12(d, J =

h 1D ¢
op%:%f“fﬁh ndefd% JQrsOFAgéi%( ﬂﬁm%smﬂ'rgef ?5'5‘ -J= ¥l ppr
1H), 7.61(d, J = 86Hz 1H), 726(d J = 8.8 Hz, 1H), 4.22 (t, J = 5.8 Hz, 2H),
3.37 (brs, 4H), 3.21 (br s, 4H), 3.08-3.05 (m, 2H), 2.82 (s, 3H), 2.19-2.14 (m,
2H).

Example 45
II%C}

A\

N

H

5-Chloro-6-fluoro-2—{3-methyl—4-[3-(4-methyl-piperazin-1-yl)—propoxy]—phenyl}-
1H-benzoimidazole. }
HPLC: R; = 6.34. MS (electrospray): mass calculated for Co;HasCIFN4O,
416.18; m/z found, 417.1 [M+H]*. "H NMR (500 MHz, CD3OD): 7.85 (dd, J =
8.6, 2.3 Hz, 1H), 7.80-7.79 (m, 1H), 7.72 (d, J = 6.3 Hz, 1H), 7.51 (d, /= 8.6
Hz, 1H), 7.10 (d, J = 8.7 Hz, 1H), 4.14 (t, J = 6.0 Hz, 2H), 3.20 (br s, 8H), 2.85-
2.81 (m, 2H), 2.76 (s, 3H), 2.25 (s, 3H), 2.09-2.04 (m, 2H).
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M5 (el ectrospray): mass calculated for CHC N O
432.15; mz found, 432.8 [MtH . H NMR (400 MHz, CD

woR)os084889 (d, J = 2.2 Hz, 1H), 8.05 (dd, J = BCBHUSHOR031855

Hz, 1 H, 7.66 (br s, 1 H, 7.55 (br s, 1 H, 7.32 (d,
J =87Hz, 1H, 430 (t, J =6.0Hz, 2H, 3.00-2.43
Eﬁﬁnail%'ﬂ)& 2.42 (s, 3H), 2.18-2.14 (m 2H). 56Exanple

Ior - 2- chl oro-4-[ 3- (4- et hyl - pi perazin-1-yl)-pr
op 6— met hyl - 1H benzoi m dazol e. M
sp mc ul ated for 432.15; mz found,

4331[I-NH—|]. 00 WHz, CD OD): 7.70 (br , 1H),
7.42 (br s, . 7.17 (/3 = 2.4 Hz, 1H), 7.08 (br s,

élz'metaﬁl)é){% &ggwgug F#eth@ p?’péﬁézlgigtizl)splﬁgéxﬁ]tpheﬁgl‘f 16114

bemzom'hpdaztﬂ&arrpl e 20 |

PRLES B o P e Ele bR mats SoITRhet for RBRLRZO s 76 1,

ﬁeﬂ: &nmuosm a)['M+H§i’a§81 mraRc(@loaMdz fGP:QAD) ARIEINA =,8.6 Hz,
445740 Y g,y DS e, H O (PR M S

H&, 1rl=rb 7.4 (?18J(=t3 6,HzL HH), 4716& (5r6.0 Ha) 2HJ, B0 (ttcs, 481),5.06

b6, 6Hie2 S I . 258 3y 30 Pyt6 &, 3, P26 i3, 2 14208

gm )222(m 2H) 1.59 (s, 9H). Example 21
Chlor o- 2- {3-f | uor o- 4- [ 3- (4- rrethyl pi perazin-1-yl)-pr
opoxy] - phenyl } - 1Hbenzoi m dazol e. MS (el ectrospray):

mﬁi%a%-pulatedfor 402.16; mz found, 403.2 [MH . H
400" Mz, CcD 0D): 7.86-7.83 (m oH), 7.64 (d, J =

.9 57Hz, 1 HP! 7.60 (d, J =8.7 Hz, 1 H, 7.39 (dd, J
N9 1H),733729(m1|—|) 4.21 (t, J =
@ 0-2.77 (m 10H), 2.76 (s, 3H),
2.10-2, 03 (m 2H) N/ Ne—

: /
2-{3-Chloro-4-[3- -(4-methyl-piperazin-1-yl)-propoxyl-phenyl}-1H-benzoimidazole.
HPLC: Ry = 5.70. MS (eléctrospray): mass calculated for C21H25CIN4O, 384.17;
m/z found, 385.2 [M+H]*. "H NMR (500 MHz, CD;0OD): 8.13 (d, J = 2.3 Hz,
1H), 8.00 (dd, J = 8.7, 2.3 Hz, 1H), 7.72-7.67 (m, 2H), 7.53-7.48 (m, 2H), 7.33
(d, J = 8.8 Hz, 1H), 4.25 (t, J = 5.9-Hz, 2H), 3.30 (br s, 4H), 3.06 (br s, 4H),
2.96-2.92 (m, 2H), 2.79 (s, 3H), 2.15-2.10 (m, 2H).

Example 48
-
N 0]
N
H \_—\—‘N N—

2-{3-Methyl-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-1 H-benzoimidazole.
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Exanpl e 22
2-{2-Chl oro-4-[3-(4-nethyl -[1, 4] di azepan-1-yl) - propoxy

wo 2@semgh} - 4, 6-di net hyl - 1 H benzoi m dazol e. MECT/US2004/031855

10

15

20

25

(el ectrospray): mass calculated for CHCN O 426.22;

WHPL&ORP% 8"9271\/1% EM%spraf} NM% %%@la iFon 2?}%&0 53q?§23
1n”¢9 foued93_6€( aawa . NMRz(ﬁao INtHz I:EH)OD)smo (8, J £ 8L, 2.5

31499, 1t 5 H) S,
sty 8 185 TeRghy TRy Ty o6 T g8 P47 B e 7 3 T <
183842 11—@44(1&1@ 216, oaemazl azs(brhs 4H), 2.96 (br s, 4H), 2|§37§84
met perazin-1-y u
thC{}%I% ggﬁyﬂﬁ}éﬁyz%bé Q% r%wa%&%(%’ v%g (eI ectrospray):
mass cal cuI ated for CHCCN O 412.20; nmz found,
[MEH . H NVR (400 Mz, CD OD): 7.60-7.56 (m
ml?' MM-7.37 (m 2H), 7.03-7.00 (m 1H), 4.05 (t, J
= 6.1 Hzg 2H), 3.00-2.30 (m 13H), 2.27 (s, 3H), .82-1
.72-1 .67 (m 2H. CNWR (TFA salt, 0
.O, 154.0, 138.5, 131 .9, 131 .7, 131
18,27 116.7, 116. 2, 13 4, 68.7,
58.0, B4.2, 5 1. N 2 N27.8, 23.5, 20.8.
585- Chl or o- 6- fluoro 2\'{-3( fl uoro-4-[3-(4-nethyl -piperaz
| 2H{Z-Chlore-gr[Gr&xydthplepararin-LyllHp ﬂL%ﬁoéi‘\?gﬂIU-ﬁbeﬁ@lmldazole.
ound

{ | cul at o
(SbEC! et Bﬂs%y) (Rt Rpee aaggga&}atedﬁoggmﬂzg@w@, 384.17;
ZFWz,fan@QSS(‘SdS [M+FF] 61|4 NMR édrd) Mﬁz é@sb@) 7]78 @ﬁ-% Hz,

2H)’ 7:5(72157%@ 2H), z?|-§6 7§3d21 Eirk) E274¢H)J 24962(1H ), 3.12 (dd, J
= 88,4 AED1HP4 586 (9= 8Priz 2tH23.43 055, UR), 33 R HI! ©

314311(m 2H), 2.84 (s, 3H), 2.18-2.12 (m, 2H),

Example 50
O_'
Cl N
Lo
F N
H ‘ \——\—N N—

5-Chloro-6-fluoro-2-{3-methoxy-4-[3—(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-
1H-benzoimidazole.

HPLC: Ry = 6.15. MS (electrospray): mass calculated for CpoHagCIFN,O,,
432.17; m/z found, 433.2 [M+H]*. "H NMR (400 MHz, CD30OD): 7.75-7.73 (m,
1H), 7.61-7.58 (m, 2H), 7.52 (d, J = 8.5 Hz, 1H), 7.09-7.07 (m, 1H), 4.16 (t, J =
5.6 Hz, 2H), 3.88 (s, 3H), 3.48 (br s, 8H), 3.25-3.22 (m, 2H), 2.86 (s, 3H), 2.22-
2.19 (m, 2H).
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2-{3-Fl uoro-4-[3-(4-nethyl - pi perazi n-1-yl)-propoxy] - ph
enyl }-5-net hyl - 1Hbenzoi m dazole. MS (el ectrospray):
woes/oeshtul ated for C22H27FN4 |, 382.22; nl z fRODUS2004/031855
383.3 [M+tH . H NI\/R (400 MHz, CD OD): 7.85-7.80 (m
Elzgm E)SEF (d, J =8.4 Hz, 1H) 7.49 (s, H), 7.38-7.34
BR°" 4.22 (t, J = 5.9 Hz, 2H), 3.24 (br , 4H),
95 (br S 4H) , Ch. 84 (t, J =7.2 Hz, 2H), 2.77 (s,

3#8 Bl (s/~3H), 2.12-2.05 (m 2H).
5, 6- Of I uor o- 4- [ 3- (4- et hyl - pi per azi n- 1-y!
) - prooxﬂ-phenyl} berzo\m dazol e. 59M5

(el ectrospray): mass caﬁ‘@y at ed for C21H23F3N4
404.18; mz found, 405.2 [I\/H—|] H NVR (400
2p-Chitorpgi-[3-(Aame iy -Dipprazin- k) prq@whph%d}- -mezlsw o
wdaZ@S(tJ:SQI—E 2H), 3.04-2.83 (m 10H),
. S, , 2.10-2.03 (m 2H). Exanple 27 N

HALE: R 6d@.86.4MBJelettrostrhy): muispeakriated fof Qustphsy60%3e] - ph

AR b A lponG DR, "ol Bog RO RRs D0 0 BB38, - 2.

ﬂ—M"h'H-I 7.94 (NR/ 4D, ABiHz, €R),H6 (4,888,184, 1(H) 7.36)(d, J = 8.8

o) P W by B s ok Ea A A £

2+21QH)?30§2(5”BH?®52 foraBHe, 280-3.26 (m, 2H), 2.88 (s, 3H), 2.29-2.22
{2-Chloro-4-[3-(4-methyl-[1, 4] di azepan- 1- yI) pr opoxy
[mpRidhyl } - 4, 5-di met hyl - 1 /-benzoi mi dazole. M5

(el ectrospr ay) mass cal culated for CH CIN O 426. 22;

m z found, 427.2 [MrHf. H NVMR (400 MHz, CD OD):
Exa&lme%(m 1H), 7.40-7.25 (m 1H), 715(d 2.5

J =
707(d,BrJ—82Hz H, 7.04 (dd, J = 8.6,
6.1 Hz, 1H), 285-2.70(
%@;@ 2 42 (s 3H), 2.40 (s, 3H),
2. 023 6 (m 2H). C NVR (100 Mz,

(m
CD OD): 18.7, 1%r4, 9, 45.0, 50.9, 54.7,
55.4, 55.9, 56.86, 674 N2/2 15, 2.

5-tert-Butyl-2-{3,5-dibromo-4-[3-(4-methyl- plperazm 1-yl)-propoxy]-phenyl}-1H-

benzoimidazole.

HPLC: R; = 6.81. MS (electrospray): mass calculated for CasHz2BraN4O,
562.09; m/z found, 563.1 [M+H]". 'H NMR (500 MHz, CD50D): 8.31 (s, 2H),
7.70-7.62 (m, 3H), 4.17 (t, J = 5.8 Hz, 2H), 3.37 (br s, 4H), 3.20 (br s, 4H),
3.18-3.15 (m, 2H), 2.82 (s, 3H), 2.22-2.16 (m, 2H), 1.34 (s, 9H).

}

Example 53

2-{2-Methoxy-4-[3-(4-methyl-piperazin-1-yl)-propoxyl-phenyl}-5-trifluoromethyl-
1H-benzoimidazole.

70



117.7, 118.9, 123.7, 128.8, 1 33.6, 134.5, 134.7,
135.2, 135.5, 148.9, 163.5. 60Exanple 29
W6 20504801 hyl - 2- { 3-[ 4- (4- et hyl - pi per azi n- 1- yl peusmy)31855
- phenyl } - 1Hbenzoi m dazol e. HPLC: .96, NS
HPLE: R 5584y MS Gemr%ma&wms@op%vatzg [Pr§23HzGaN4E

Paf 210 Hg%fo@%%%ﬁa hwlﬂlﬂg (1\'-\ %&6@%@&%03%)09)11 -8.08 (m

2] ,87 06 (d,U =8% Bz,HH), ZI8B, (d3J £6.6 biz, $H), Hr§9- 6\%‘7&[1 e 45,28

.42 5.8 % 2 A 31iE ok spdods, 49: 3 30ker €43, 830080 (m,

5 2H)22 6hl©ram)d2[33-2.45 (@t bu).- pi per azi n- 1-yl ) - propoxy] - ph
enyl }- 4, 6-di'net hyl - 1Hbenzoi ni dazol e. MBS

(eI ectrospray) mass cal culated for CH QCIN Q
Mz found, 413.4 [I\/H-H] . H NWR (400 MHz, CD

68 (d, J = 8.5 Hz, 7.21 (br 1H), 7.15 (d,
—F25 Hz CH) 703(dd J = 8.7, 2.5 Hz, 1H), 6.90
62Hz 2H) 2.70-2.40 (m 16H),
296 8 (m 2H) Example 31 C
2 {2- Io 0- 43 1 4] di azepan-1-yl) - pr opoxy
- phenyl } - 4 msthyl mdazole 61M5

eI ectrospray): mass cal cul ated for C23H29CI N4
4&{2 Qbiormf#i{Sf(wmwlmrazmmm propexyiviRenyib§- twmzorom@thyl-

10 q%)lbi'r?_ﬁo?r%lfjéagﬂ (m 1H), 7.50-7.35 (m 1H), 7.18-7.13

7.03 (m 2H), 414(t J=6.1H, 2
B 2?17:06 A Mﬂﬁlectmsﬁga)osmaﬁl—tyalc\ﬂawu stszglngIF3N4

e g e A5 2 T 4T AR Aol EBRB0F 8995, “‘ﬂ
)7 F:BQDQD%’B mHEFTN-HH,’BEbEa(Z(mniH)ﬁcﬂ%(d NB 2.3 Hz, 1H), 7.15 dd J
8535 %a@@ﬁf‘?ﬁ%@%&ﬁd. %ﬁ%%ﬁz%@w
15 %3 9737—9 édezlzcﬂrﬁ Z’HHZ 7. 62 7 53 (m 2H), 7.38
Hz, 15(d J = 2.5 Hz, 1H),
7 04 (dd J 8 7

Example 55

o/
COCO)
\
N
H
2-{3-[3-(4-Methyl-piperazin-1-yl}-propoxy]-phenyl}-1H-benzoimidazole.

20 HPLC:R,=5.51. MS (electrospray): mass calculated for C21H26N40O, 350. 21;
m/z found, 351.2 [M+H]". "H NMR (400 MHz, CD30D): 7.75-7.72 (m, 2H),
7.70-7.60 (m, 2H), 7.54-7.51 (m, 3H), 7.26-7.24 (m, 1H), 4.16 (t, J = 6.0 Hz,
2H), 3.35 (br s, 4H), 3.19 (br s, 4H), 3.05-3.01 (m, 2H), 2.81 (s, 3H), 2.14-2.10
(m, 2H).

25
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wQ@2qo3/0Msbhoxy- 4- [ 3- (4- net hyl

2.5 Hz, 1H), 4.13 (t, J = 6.1 Hz, 2H), 2.80-2.20 (m
13H), 2.06-1.96 (m 2H), 1.40 (s, 9H N

henyl }-5-trifluoronethyl- 1 H benzoim dazole. HPLC. R

= %ﬂé@ (el ectrospray): mass cal cul ated for
E§ 2, 448.21; mz found, 449.2 [M:H . H NWR

(500 MHz, CD OD): 793(s/TF|) 779(d J = 8.6 Hz,

1H), 7.69-7.66 (m 3H), S 9.0 Hz, 1 H), 4.16

(t, Jo= 5.6 Hz, 2H), 90 '3.45-3.39 (m 7H).
B. 18 318(s, 221-2.17(m 2H) .

or o- 4-[ 3- (4 met hyl - pi perazi n-1-yl) -
fluoro- |IH benzoi m dazole. HPLC. R
6.41 . I\/S rﬁel ectrospray): mass calculated for C2

oy Pkt D S

§h§nyl-2néihéﬂ|¥0nell-|) .63 (d, J = 6.4 Hz, .41 (d, J

TR Msggf%egés@ampﬁasssw?@at@d%”qzé?sz&p&a 468 35
H/z fohna Z@@sP[IWH?WH NMB3408 MBEICDDBR 8211, (H), 740-7.77

64*@) Jhi?o?éﬁﬁ{ BHY-28-8-98- (13- 3. B0 B p&ihdi 1v 44T
NI dezol
PP b el shere o thisapiens DG, Foesi oo, 4r)
452 09; mz found, 453.2 [M+Hl . H NVR (400 MHz, CD

) oy g Ry o oS gl e
(d theJprocddBeddesc@ibipd iBEABMPlOr2.s, 7H), 3 19 (t, J =7.7
Hz 2H), 3.05-3.04 (m H), 2.74 (s, 3H), 2.10-2.02 (m
2H). Exanple 36

Exé]‘mlpwwz {2-chl oro-4-[3- (4-met hyl - pi perazin-1-yl)-pr

opoxy] - ph I} 1Hbenzoi m dazole. 63HPLC. R = 6.09. M5
of
(eI e trorgr mass cal cul ated for C21H24ClI 2N4

6-Chloro-2-{2-chloro-4-[3—(1—methyl-plpendin-4-y|)—propoxy]-phenyl}-4-methyl-
1H-benzoimidazole.

MS (electrospray): mass calculated for Co3H27Cl2N30, 431.15; m/z found, 432.1
[M+H]". *H NMR (400 MHz, CD30D): 7.69 (d, J = 8.0 Hz, 1H), 7.42 (br s, 1H),
7.14 (d, J = 4.0 Hz, 1H), 7.07-7.05 (m, 1H), 7.02 (dd, J = 8.0, 4.0 Hz, 1H), 4.04
(t, J = 8.0 Hz, 2H), 2.95-2.85 (m, 2H), 2.58 (s, 3H), 2.28 (s, 3H), 2.10-2.00 (m,
2H), 1.84-1.75 (m, 4H), 1.46-1.41 (m, 2H), 1.22-1.35 (m, 3H). )

72
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418.13; mz found, 419.2 [M+H . H NWR (500 MHz, CD
oD): 7.76 (d, J = 8.8 Hz, 1H), 7.73 (dd, J = 1.9, 0.4

woiz00sioy4807. 69 (dd, J = 8.8, 0.4 Hz, H), 7.47 (Bdr/U32004/031855

8.8, .9 Hz, 1H), 7.23 (d, J - 2.5 Hz, 1H), 7.09 (dd, J
=88 25 H, 1H, 4.15 (t, J = 5.9 Hz, 2H), 3.45 (br
Example 58; 34 (br s, 4H), 3.16-3.12 (m 2H), 2.85 (s,
3H), 2.18-2. 2 tm 2H). Exanple 37

ON2- { hl or 0- 4-[ 3- (4- net hyl - pi perazin-1-yl)-pr
p @o =@l uor o- 1Wbenzoi m dazole. HPLC. R =
6. 36BN r os y) . ss calculated for CHC FN
O 436. 12‘1 rriz found TMHf . H NVMR (400 MHz, CD

oD): 7.78 (d, J 64Hz 1H), 7.73 (d, J = 8.8 Hz,

SHPr-BltH2- {Gthlco}o:df-B.-(ﬂ -mbthyll;bim)ericﬁn-ﬂgjlx-pr,opsibxy:]-meﬁyl}-lz H-

&El—p] 7,06 J =8.8, 2.5 Hz, 1H), 4.14 (t, J = 5.8
2ojpjdazgs 46 (br , 4H), 3.37 (br s, 3H), 3.22-3.20

VL] (elé‘&rosﬁa%%ﬁasb”caﬂdﬁlat@dﬁor Cool96,0006,0, 349D, 242 n¥19 F N3 440.2

B oM NIR 440 Mtz CPAPRY( 8. 10uiCny -7 s AET.97 (A 15
RO%Y HPW'?;EB I6bsnag) ma@ai@!s@n @3&1&: §=206, VB Hz,

el'ectrospra mass cal cul ated fo m z found

3607221 (hid]= 8.7HHANR)(606 (MM 62012085, 2203445, 2H)-2.28
fo g 1 7 iy B9yt A, 1821 | é?%d%?%ﬂézgf% m

2HY, H2-129)(m, 721 (d, J = 8.7 Hz, 1H), 4.16 (t, J =
6.0 Hz, 2H), 643.24 (br s, 4H), 2.95 (br s, 4H),
2.88-2.85 (m 2H), 2.77 (s, 3H), 2.26 (s, 3H),
ExdhpR. 8% (m 2H). Exanple 39 N

2-{3-Chl oro-4-[ 3-(4-net hyl - pi perazi n-1-yl) - propoxy] - ph
- 5- mEhhy! - 1Wbenzoi m dazol e. HPLC: R = 5.93. M
QS L_gress cal cul ated for C22H27CI N4
35\ pun 399.3 [M+H . H NMR (500 MHz, CD
D) : 8;10(d J = 2) » N—

2-{2-Chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-4,5-dimethyl-1H-
benzoimidazole.

MS (electrospray): mass calculated for Ca4H30CIN3O, 411.21; m/z found, 412.4
[M+H]*. "H NMR (400 MHz, CD3;0D): 7.73-7.63 (m, 1H), 7.31 (br s, 1H), 7.13
(d, J = 2.5 Hz, 1H), 7.07 (d, J = 8.2 Hz, 1H), 7.02 (dd, J = 8.7, 2.5 Hz, 1H), 4.06
(t, J = 6.3 Hz, 2H), 2.93-2.89 (m, 2H), 2.51 (s, 3H), 2.40 (s, 3H), 2.29 (s, 3H),
2.00-2.15 (m, 2H), 1.86-1.77 (m, 4H), 1.48-1.42 (m, 2H), 1.35-1.24 (m, 3H).
Example 60

ﬁ*@w@_

5-Chloro-6-methyl-2-{4-[3-(1-methyl-piperidin-4-yl)-propoxyl-phenyl}-1H-

benzoimidazole.
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2.4 Hz, 1 H, 7.56 (d, J = 8.4

1H), 7.97(dd J=28.7,
1 H, 7.34 (d, J = 8.4 H, 1H),

M, 1 H), 7.48 (s,

WO 28%/044807J = 8.8 Hz, 1H), 4.24 (t, J = 5.8 HzpCPH$2004/031855

334(brs 4H), 3.14 (br , 4H), 3.02-2.99 (m 2H),
2. 18 2.12
o R B ﬁ@eﬁsﬁr%pﬂ 1853 49 RUF o O CesblaiN 139719
)m@rfowxd%ww]} RN @531 ngo U?Lﬁgag?d J69@9Hz
M5 (el ec L#T) mass cal cul at ed fo 3Cl :
. G67 (b4 TIF GuT(o. B 717 ok o= 9.OAGH) (400 (b 6,832, 2H),
d
Céth &&ﬁsmq H%ZFI 22H)§2’d§a %ﬁ')zd-l) g%’é(& gH)_[thlB(%H%H )35
(1t 93 0'0,-2*5) 71.8221.72 K, 28),5156Q br525(,m 8iHy), 1353633 (rB24KM
2H), 2.90 (s, 3H), 2.31- 2.25 (m 2H). 65Exanple 41
5- Chl or o- 6- net hyl - 2-{3- net hyl - 4-[ 3- (4- net hyl - pi perazi n
-Exayiple piopoxy] - phenyl }- 1 /-benzoi m dazole. HPLC. R =

40. M5 (eI ectrospray): mass cal cul ated for
80 mz found, 413.2 [MH . H NWR

(50 7.87 (dd, J = 8.6, 2.5 Hz, 1H), )
78278ﬂ4(m 1%0\_7\@@ H) 758(s 1H) 7.14

J = 8.7 Hz, = 6.0 Hz, 2H), 3.20
((‘Sbséhlgpﬁ LZ”E% [:}1—21 tlgg-,q’pengdﬁ%y §r§§q4§] der@&‘ y-lg)gn{cpfmldazole

ZHﬁ)LC Rapbe. 45 (‘é‘lectros ray? massecfaallcull?lte(li for CZZE?BCIN%O,]BBQHS
z

2- Chl 4-[ 3-
%ﬁ?u@a%@ﬁrﬁyﬁﬂﬁe‘mw (PTG CPROD)K 86 B o 0 pibia

gﬂgeﬁswépj aﬁoouﬁﬁﬂﬁ-‘f %HC(FM?L%dﬂ'% ﬁ%’%@% SZD1 9 Hz,
D). 7.7244. 439Q]Hag4844qg (Lh= 6B H2 3H, 3313-3305mH2H 2.92-
Cilo (gl 2, S 5. 4y 1 7&?‘%? 25 E318fs o A, 1 3P
4"*2616613D¢tﬂ54|'8)l—lz 2H), 3.60 (br s, 4H), 3.51 (br s,
4H), 3.31-3.27 (m 2H), 2.98 (s, 3H), 2.58 (s, 3H),

2.31-2.26 (m 2H).
Example 62

of N

O

i L\_CN_
5-Chloro-6-fluoro-2-{4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-1H-
benzoimidazole.
HPLC: Ry = 6.80. MS (electrospray): mass calculated for CyoH,5CIFN;O,
401.17; m/z found, 402.5 [M+H]". "H NMR (500 MHz, CD30D): 793 (d, J=9.0
Hz, 2H), 7.71 (d, J = 6.3 Hz, 1H), 7.49 (d, J = 8.6 Hz, 1H), 7.08 (d, J = 9.0 Hz,
2H), 4.03 (t, J = 6.3 Hz, 2H), 3.44-3.40 (m, 2H), 2.92-2.86 (m, 2H), 2.76 (s, 3H),
1.96-1.93 (m, 2H), 1.82-1.76 (m, 2H), 1.60-1.51 (m, 1H), 1.43-1.29 (m, 4H).
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wopamspi4sphenyl } - I1Hoenzoi m dazol e.

Exanpl e 43
5- Chl oro- 2-{3-chl or o- 4-[ 3- (4- net hyl - pi perazi n-1-yl)-pr

(el ectrospray): mass calculated for 418.13; nfz found,

E@npae[esml'ﬂ . HNWR (500 MHz, CD OD): 8.07 (d, J = 2.3
, 1H), 7.94 (dd, J =8.7, 2.3 Hz, 1 H), 7.63 (d, J =
1H), 7.59 (d, J 8.7 Hz, 1H), 7.38 (dd, J =

¥, , £.24 (d, J.= 8.8 Hz, 1H), 4.22 (t, J
= 5. .42 (br_s, 4H), 3.29 (br s. 4H),
3.15-3.1 (m 2I—I) 2\8 Nn—oH), 2.21- 2,15 (m 2H).

2- {3 Chl or o- 4 [ 3-(4- et -p| perazin-1-yl)-propoxy] - ph

oro [ =benzo dazal HPLC:
Sh ésty'-izé‘* et arpgy'jﬂm SRS EPAER-
g@%@gﬁ,@gf@}m : 452 16 m z found 453 2 [MH . H NI\/R
(500 MHz, ) 2 (d g) 7.99
HPLECgR7= 72163 NS elgctp])spra/y g@la§§ calgpbatedﬁov zed—gsNQp 4
ﬁgz fo%ﬁ% ’40} @g\niﬁ] IR 508 M#i'bmboéﬁe 6d; @)z 9&) ﬁz
BHR T 1ofs, $H), znm (33268 7294, (R Q,QH){Z 221)%1@@ Ja-@ 3'Hz, 2H),

4

S5t & i 2t ol . R 2 D GORRR I AH 155
1.87\{in) 28, 0p0%s [63pe ryH)} 4.5TH- 4 (m o4 ), dalzlo(lseQH)—lPLC R =
6.34. MS (electrospray): mass cal cul ated for 416.18;
mz found, 417.1 [MrH . H NMR (500 MHz, CD OD): 7.85

Esd@lnpléease 2.3 Hz, 1H), 7.80-7.79 (m H), 7.72 (d,
= H, 7.51(d, J =8.6 Hz, H, 7.10 (d, J =

m§(t J =6.QHz, 2H), 3.20 (br , 8H),

. HL\GJ@ES 3H), 2.25 (s, 3H),
2.09-2.004 (m 2H) a e 46 H
5- Met hyl - 2-{3- net hy] - - (4-met hyl - pi perazin-1-yl)-pr
Q-Wéw/l:ﬁ&@fgy& }rﬁ&t\:@l@ﬂ]Eé)ljic%-qéﬁ)ggal%poxy]-phenyl}—1 H-benzoimidazole.
HPLC: R; = 6.53. MS (electrospray): mass calculated for Ca3HzoN30, 363.23;
m/z found, 364.5 [M+H]*. 'H NMR (500 MHz, CD;0D): 7.96 (d, J = 9.0 Hz,
2H), 7.53 (d, J= 8.4 Hz, 1H), 7.47 (s, 1H), 7.33 (d, J= 8.4 Hz, 1H), 7.14 (d, J =
9.0 Hz, 2H), 4.05 (t, J = 6.2 Hz, 2H), 3.44-3.41 (m, 2H), 2.92-2.86 (m, 2H), 2.76
(s, 3H), 2.45 (s, 3H), 1.96-1.92 (m, 2H), 1.82-1.76 (m, 2H), 1.60-1.50 (m, 1H),
1.45-1.33 (m, 4H).

(&)

Example 65
N

O~
LT O
H N—

2-{4-[3-(1-Methyl-piperidin-4-yl)-propoxy]-phenyl}-1H-benzoimidazole.
HPLC: Ry = 6.28. MS (electrospray): mass calculated for CaoHz7N30, 349.22;
m/z found, 350.5 [M+H]". "H NMR (500 MHz, CD;0D): 8.00 (d, J = 8.9 Hz,
2H), 7.70-7.66 (m, 2H), 7.51-7.47 (m, 2H), 7.15 (d, J = 8.9 Hz, 2H), 4.06 (t, J =

75

66HPLC. R = BCT/5S208B031855
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33

HPLC. R = 6.13. MS (el ectrospray): nass cal cul ated for
CHNOZ378.24; mz found, 379.2 [MtH . H NWR (500

wWorkmsOEBoD) : 7.87 (d, J = 8.6 Hz, 1H), 7.82- 7p@8LU§IM04/031855

1H), 7.54 (d, J = 8.4 Hz, 1H), 7.46 (s, 1H), 7.32 (d,
8.22H8B, 2H)H2.4313H0 (, 2&4{)(209228’5 (B, @r—glzz 76@ 3&? 166(1.93 9m,

2“861 %5557(@2 22‘ﬁr)1 69- 17@3 g, 1@24)1 451 @é '(ﬂs4Hir>H) 2.26
(s 3H), 2.14-2.08 (m 2H). Exanple 47

2-{3-Chl oro-4-[3-(4-nethyl - pi perazi n-1-yl)-propoxy] - ph
EXgMPple188 benzoi mi dazole. HPLC. R = 5.70. M
(ele trospr,ay) mass cal cul ated for C21H25 CI N4
384. ié N Z und, 385.2 [MtH . H NMR (500 MHz, CD
QD) 5 2.3 Hz, H, 8.00 (dd, J =8.7, 2.3

% ,N7. . 6Y—{m ., 7.53-7.48 (m 2H), 7.33
(d, J =1.8 Hz, 1H),\4(25%+t, J = 5.9 Hz, 2H), 3.30
(br s, 4H), 3.06 (br s, , 2.96-2.92 (m 2H), 2.79

éSGhl&'d)z F]szlt;orf‘o% [13,0( (rﬂéthglij%lpel%ﬁﬁ%lf%ﬁb?ow] phengl&)o etk

| -4-] 3- er az

éHybe}nzmlm@@ar%| m dazol e. 68HPLC. R = 5.

@5@%(3{1@%%9)[%@%&(1 g%%)& K?%—E%ZE"%%E% %ﬁé é gyz quJo r’1d,

8163 [ M+5l] “HZ H NMR (400 882, G2t QDi: 81]ﬂ) (s, THY Q- 471 @61H9n7 07_

(102 g 17 o5 oy 2, 4 15 o 3ty 2P0, 38588 k. iy

2.687s,23t84 2(28) (s 23)1), 2D777.9¢ Im, EH),A 89-2771(@n, 43)) 1.49-1 4o (m

Exanple 49 C
éH%é éqé%méf:%'g) (4-met hyl - pi perazin-1-yl)-propoxy] - ph
enyl }-1/ /-benzoi m dazole. HPLC: R = 5.68. M

Iectr spray): mass calculated for CH CIN O 384. 17,
%’“PS d, 385.3 [MtH . H NWVR (500 MHz, CD OD): 7.78
= 8. HzH)777774(m2H) 756753(m
= 2.4 Hz, 7.12 (dd, J = 8.8, 2.4

Q_\_ég Hz, 2H), 3.44 (br s, 4H),

S-Fluoro-2-{2-methyl-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-1H-
benzoimidazole.

MS (electrospray): mass calculated for Co3HasFN3O, 381.22; m/z found, 382.3
IM+H]*. "H NMR (400 MHz, CD;0D): 7.61-7.52 (m, 2H), 7.29 (dd, J=9.1, 2.3
Hz, 1H), 7.09-7.01 (m, 1H), 6.96-6.86 (m, 2H), 4.04 (t, J = 6.4 Hz, 2H), 2.95-
2.82 (m, 2H), 2.52 (s, 3H), 2.28 (s, 3H), 2.08-1.96 (m, 2H), 1.88-1.72 (m, 4H),
1.51-1.40 (m, 2H), 1.38-1.19 (m, 3H).

Example 68

Cl

4

L\;CN_
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3.14-3.1 (m 2H), 2.84 (s, 3H), 2.18-2.12 (m 2H).
Exanple 50 0- H

w6 2@08l0es07 6- f | uor o- 2- { 3- net hoxy- 4- [3 (4- met hyIPm/pszoaz/oslsss

o O T AR

: (Bleﬁtblaldazé%Z 17; mz found 433. 2 [M+H] . H NI\/R (400

CD OD): . 7.75-7.73 7.52
9@5 ?Jedrogpsﬁymzma% calw'@@dfo %esﬁmcmpo 3971%9 (p/z fgurad 5396 3
1 , 8

E@D#H?"DH@M%M()Q M@z“')GD%)[g)B?@%f P J @ n-%ggaé%%?qg

Fizg 3HGH. 31-6.20-( msz(H) ﬁ@ﬁwqupﬂgfeﬁa,ﬂhh) 1.90) ()idp.rlep&)&,)@ 5;Hz
1} H

N AP TS 2 S B S0P p0 B 878 R 2.00-

4199, (b8; 2H)l 2.8D6UT?I (MA4IS), 2.52VHD (m, EIHI)JI\?FB'(-4(B3I (MHzaH

oo)sos(d J=2.3 H, 1H), 7.94 (dd, J = 8.7, 2.3

Hz, 1 H), 7.56 (d, J = 8.9 H, 1H 7.30 (d, J = 8.8

Bxamb69 7. 14 (d, J = 2.0 Hz, 1H), 7.10 (dd, J = 9.0,
2.3 Hz, 1H), 4.26 (t, J = 5.7 Hz, 2H), 3.82 (s, 3H),

3.52)(br. s, \8H), 3.30-3.26 (m 2H), 2.88 (s, 3H),
2.2 Exanpl e 52 Br
Fi}' R 3% 4-[ 3- (4- met hyl - pi per azi n- 1=

) - prop@xy] - phenyl }\1/ Renzoi m dazole. HPLC R =
681 . I\/IS(eIectrospray mass cal culated for CH Br N

i ineiyi 2, “”dﬂw?%f’sf%%%ﬂ”"ﬂ' p‘sqqu"ﬁ xﬁr%?c?po“ffahé%
HiE-behidbimidazble. ( br s, 3.20 (br s,

MS (electrospray): mass calculated for C4H30CIN3O, 411.21; m/z found, 412.4
[M+H]". 'H NMR (400 MHz, CD3;0D): 7.54 (d, J = 8.4 Hz, 1H), 7.42 (br s, 1H),
7.09-7.05 (m, 1H), 6.94 (d, J = 2.3 Hz, 1H), 6.90 (dd, J = 8.4, 2.4 Hz, 1H), 4.06
(t, J= 6.3 Hz, 2H), 2.96-2.86 (m, 2H), 2.59 (s, 3H), 2.49 (s, 3H), 2.29 (s, 3H),
2.10-2.00 (m, 2H), 1.90-1.75 (m, 4H), 1.52-1.43 (m, 2H), 1.38-1.23 (m, 3H).

Example 70

Cl
X
F
N_
9-Chloro-2-{2-chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-6-fluoro-
1H-benzoimidazole.

Iz =
)

MS (electrospray): mass calculated for CaoHa4CloFN3O, 435.13; m/z found,
436.3 [M+H]". "H NMR (400 MHz, CD;OD): 7.78 (d, J = 8.7 Hz, 1H), 7.70 (d, J
= 6.6 Hz, 1H), 7.46 (d, J= 9.3 Hz, 1H), 7.14 (d, J = 2.4 Hz, 1H), 7.04 (dd, J =
8.7, 2.5 Hz, 1H), 4.06 (t, J = 6.4 Hz, 2H), 2.93-2.84 (m, 2H), 2.28 (s, 3H), 2.09-
1.96 (m, 2H), 1.87-1.71 (m, 4H), 1.49-1.39 (m, 2H), 1.35-1.22 (m, 3H).
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3.18-3.15 (m 2H), 2.82 (s, 3H), 2.22-2.16 (m 2H),
1.34 (s, 9H. N

wQ2q03/0Msbhoxy- 4- [ 3- (4- net hyl - pi perazi n- 1-yl ) - ppOPOS30D4/p31855
henyl }-5-trifluoronethyl- 1 H benzoi m dazole. 70HPLC:
R =6.34. M5 (electrospray): mass cal cul ated for
448.21; mz found, 449.3 [MtH . H NMR (500 MHz, CD

E?ghpﬁesﬁu 8.08 (m 2H), 7.96 (d, J = 8.6 Hz, 1H), 7.83
8.6 Hz, 1H), 6.89-6.87 (m 2H), 4.28 (t, J =

Hz, , 4.17 (s, 3H), 3.58 (br s, 4H), 3.49 (br
\‘30327(m 2H), 2.97 (s, 3H), 2.31-2.25 (m
or \ | - pi perazin-1-yl)-propoxy]-ph

enyl } - Ex trifluoro | - WLH benzoi mi dazole. HPLC. R =
6.47. MS (el ectrospra mass cal cul ated for

eerssiviaR ek as%ﬂ%gdw £y h ROt ffedt 4 Hf&ghfﬁ [H
dlitidazo85- 7. 80 (m 2H), 7.29 (d, J = 2.3 Hz, 7.15

l\gggge%tbqspéay%sm)ass gaﬁﬁﬁlag)dégr ?Fﬁ?-l %ﬁ\\ o 2!533 ?,Sr]ﬁ'%fﬁém 434.3

[24+ -%2?@40@?%&@12@)385@ -8.44 (m, 1H),7.97 (d, J = szqu

Bon PR ke R G, Brg TV«lﬂ?vé%r@FfﬁH)oiEﬁ%

mas,% 163&0%%%5 o), F6k @ﬂa; JEdE¥6f2)5ﬂHia 1&514 @1 [(tl\/thfe 3Hz

2 (m 60 (m
ZZH) 2.89-328 tmpaH ] R 2%09) 3H7 22@53 ‘if 9@407( r%H 111)33 146416'“(4"*) J

3.19 (br s, 4H),
i X 31).
E4€g%§_%rl 2?—;?])*13}%13582@1 7)3 3H), 2.14-2.10 (m 2H).
71Exanmple 56 N =
The following compounds in Examples 72-81 were prepared according to the

procedures described in Example 1.

Example 72
fosne

N o,

N

H N N—
/

4,6-Dimethyl-2-{2-methyl-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-1H-
benzoimidazole.

MS (electrospray): mass calculated for Co4H3oN4O, 392.26; m/z found, 393.3
[M+H]". "H NMR (400 MHz, CDs0OD): 7.51 (d, J = 8.5 Hz, 1H), 7.20 (s, 1H),

6.92-6.70 (m, 3H), 4.07 (t, J = 6.1 Hz, 2H), 2.72-2.40 (m, 19H), 2.30 (s, 3H),

2.02-1.98 (m, 2H).
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H
(2-{3-[4-(4- Met hyl - pi pera2i n-1-yl)-but oxy] - phenyl }-1H

wheozoissntlaz | -5-yl)- phenyl - net hanone. HPLC. RCHUS2086031855

M5 (el ectrospray) mass cal cul ated for 29H N, 468. 25;
mz found, 469.3 [MrH . H NVR (400 MHz, CD OD): 8. 11
Exampl® 73 7. 90-7. 77 (m 4H) 7.72-7.65 (m 3H),

7. 875&(m 3H), 723 7.20 (m 1H), 4.15 (t, J = 5.7

Hzl 2 8. 57 (br 3.26-3. 21 (m 2H), 2.95 (s,
e v O(m 4H) "The fol I owi ng conpounds in
es 7 re epared according to the

proced’ures descri |ny\ExarrpI e 2. Exanple 57 C
6- Chl or 0- 2- { 2- chl oro\4-{3 (1- met hyl - pi peridin-4-yl)-pr

rretto S R reE R PRV Frodap .o

beuzdimidedpled32. 1 [M-H . H NVR (400 MHz, CD OD): 7.69

ﬁ@ ei%trosy?radyz n}a%cazcmlf’gt_e[& ?_Br CZ? }_%JH?!%]BAQ\?(‘EQ gnlé?mf'p'dg 399.4
H+HIEH'H NMR4460 MHE, emo@)ﬂz 722187 (8, B9y, 2.485s( TH), ZHs-

gi%%%mﬁef?m EAR VIETE £ N0 I

ZZ&‘@%@”&H 25633168 m, 2H). .
5- fert-ButyI 2-{ -chl or o- 4- [ 3- (1- net hyl - pi peridi n-4-yl
) - pr opoxy] - phenyl } - 1Hbenzoi m dazol e. M5
(:_Qg,%gbrﬁﬁpray) mass cal cul ated for 439.24;, mz found,
. HNWR (400 MHz, CD OD): 8.10 (d, J = 2.2
.97 (dd, J =8.6, 2.2 Hz 1H), 7.58 (br s,
m 1H), 7.36 (dd, J =8.6, .7 Hz, 1
=8.7 Hz, 1 H, 4.14 (t, J = 6.2 Hz,
2H),” 2..93-2.85 (m /228 (s, 3H), 2.11-2.00 (m

oH)., 1.92-1.83 (m 2HN\ 1V82-1.74 (m 2H), 1.52-1 .45

5'& C?hl—g 1.42-1 .20 (m 12H).
-{2-Chl ro-4-[3-(4—methyl-plperazm-1-yl)-propoxy]-phenyl}-5-fluoro-4—methyl-
1H-benzoimidazole.

MS (electrospray): mass calculated for CoHoCIFN4O, 416.18; m/z found,
417.1 [M+H]". "H NMR (400 MHz, CD30D): 7.76-7.65 (br s, 1H), 7.47-7.33 (br
s, 1H), 7.17 (d, J = 2.5 Hz, 1H), 7.07-7.00 (m, 2H), 4.13 (t, J = 6.1 Hz, 2H),
2.68-2.40 (m, 13H), 2.32 (s, 3H), 2.08-1.97 (m, 2H).

Example 75

CLy°
OO

H
/

2-{2-Chioro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-3H-naphtho[1,2-
dlimidazole.

MS (electrospray): mass calculated for CasH27CIN4O, 434.19; m/z found, 435.2
IM+HT*. "H NMR (400 MHz, CD;0D): 8.49 (s, 1H), 7.93 (d, J = 8.1 Hz, 1H),
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Exanpl e 59
2-{2-Chl oro-4-[3-(1-nethyl
wWengos44805- di met hyl -1/ -

- pi peridin-4-yl)-propoxy]-ph
benzoi m dazol e. M5

PCT/US2004/031855

(el ectrospray): mass calculated for C24H30CIN3 , 4
21; mz found, 412.4 [MtH . H NMVR (400 MHz, CD QD):
7/7467@868 3, 7160;? 5%.(B11Klhr7.48-TH3, (n¥,.118, 107 (4, #= 25Hz

PhooiD sy 5 cps i 15128 120 20 chor s fnon

2P (s,28H1169-1.8H(m, 2H)40 (s, 3H), 2.29 (s,
200215(m2|—|) 1.86-1 .77 (m 4H), 148142(m
2H), 1.35-1.24 (m 3H). Exarrple 60 N
@xﬂ¢|@r7@6nethyl 2-{4-[3-(1-nethyl - pi peridin-4-yl)-pr
opoxy] - phenyl } - 1Hbenzoi m dazol e. 73HPLC. R = 6.84. M5

(el ectrosp 3 mass cal culated for CH CIN 397. 19;

K? Il \5 [ MtH] . H NVR (500 MHz, CD OD): 7.95
ys 7.67 (s, H), 7.57 (s, 1H), 7.12
(d, J = Hz, 2H) \4,/05\(t 6.3 Hz, 2H), 3.42

(d, :104Hz 2H), 5\__2286(m 2H) 2.89(s, 3H),

2H),
& é?oéi“%‘%“a[ﬁ? ?159 P'Qﬁs{a@gsﬂoy'fﬁ?opml pfm{l}p‘i b 61H)CI H
53qmbmno[425-{445]banioh Rfibagiger | din-4-y1) - propoxy] - ph

I} 1H benzoi m dazol e

NS oo e mash gl NBIHCIaT SoattiebkOs 4680 (K rafz foeis), 129.2
f Qo 7

[M+z—|] OWMMQ%O'&\AH%@H)&;OD}* gi’ﬂJ R 82"#17'2 1?%33'?%@ 6/1995

<411, Z0g-6714m. am)wﬁ aQZI(I)jd 10t 8672 Hz924y 2. 749 36 (m
4.05 (t. J = 6.3 H. 2
o287 '?%9203)*59 (G52Hy 2 (En oH), 2.76 (s, l?:DH),

1.96-1.93 (m 2H), 1.82-1.76 (m 2H), 1.60-1.51 (m
Ej,gg}np,&.ﬁa-l 130 (m 4H). Exanple 62 |

OO0
A

6-Chloro-2-{2-chloro-4-[3-(4-methyl-[1,4]diazepan-1 -yl)-propoxyl-phenyl}-4-
methyl-1H-benzoimidazole.

MS (electrospray): mass calculated for C3H2Cl.N4O, 446.16; m/z found, 447.1
IM+H]*. "H NMR (400 MHz, CD30D): 7.72 (d, J = 8.6 Hz, 1H), 7.44 (br s, 1H),
7.18 (d, J = 2.5 Hz, 1H), 7.10-7.08 (m, 1H), 7.05 (dd, J = 8.7, 2.5 Hz, 1H), 4.14
(t, J= 6.1 Hz, 2H), 2.83-2.78 (m, 4H), 2.75-2.69 (m, 6H), 2.60 (s, 3H), 2.39 (s,
3H), 2.04-1.96 (m, 2H), 1.90-1.84 (m, 2H).

/Z
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5- Chl oro- 6-fl uoro-2-{4-[3-(1-nethyl -pi peridin-4-yl)-pr
opoxy] - phenyl } - 1Hbenzoi m dazole. HPLC. R = 6.80. M
w@ edosot4sospray): mass cal cul ated for C H Cl FN BLT/US2004/031855
401 17; mz found, 402.5 [MtH . H NWR (500 MHz, CD

793(d J:9.0Hz, 2H), 7.71 (d, J = 6.3 Hz,
(d, = 8.6 Hz, 1H), 7.08 (d, J = 9.0 Hz,
%m@ég% (t, 7% Hz, 2H), 3.44-3 40 (m 2H),
2.76 (s, 3H), .96-1.93 (m 2H),
.60-1.51 (m 1H), .43-1.29 (m 4H).

0
y >[—[\_ //\rmt/hyl pi peridi n-4- yI ) - pr opoxy]
- phenyl } - 1Hbenzoi m dazol HPLC. R = 7. 16.

(el ectrospray): mass ca cuI ated for 405. 28; n12 f ound,

408 6hIbME#] 3-(4-H VR 1, 513 Zebizn-16D)-@0poX\g- mh@ny@l-4 rﬂet-hylgﬂe-
70 (s, 1H), 7.71 (s, 2H), 7.25 (d, J =
%nz@ﬁ%daz@'% (t, J = 6.3 Hz, 2H), 3.58-3.52 (m 2H)
%@gelgct% (4): Abbs céﬂc@@te@sfor %E;D-lgg(ﬂNQ@ 21030z f3thd, 413.2
4M)+H]1 MNMg?@pDMHW@ d @ st 1z 305,500 ¢V =
ﬂi L -nfbhéri 1@4&%22% méfswl mzwwpmelr i)
zoi daz
m éd:t),rb%l(dayo 7726z 4H) ¢dPdt lF 5&"'@2@1—)!2@&3 -2.6668, 1),
7.96
rgdé2 o%ﬂ@ %§€§s %Ebowa; 5%’54 I\ﬁj)( %% ) E%—ém %t\; )7 47
H, 7.33 (d, J = 84Hz 7.14 (d, J = 9.0 He,
%ég (t, J = 6.2 He, 2I—I) 344341(m oH),
(m 2H), 2.76 (s, 3H), 2.45 (s, 3H),
96192(m2H) 1.82-1.76 (m 2H), 1.60-1.50 (m

- m 4H) . Exanple 65 N
2 3- - pi peridin-4-yl)-propoxy] - phenyl }-1H
ben2é mf\blaz HPLC R = 6.28. M5 (el ectrospray):
mass caltul at e C22H27N3 , 349.22; niz found,
350.5 [ M+H] . HN (50 , CODOD: 8.00 (d, J =8.9
35 Mﬁ

4 ,6-Dimethyl-2-{3-[4-(4-methyl-[1,4]diazepan-1 —yl)-butoxy]-phenyl}-1 H-
benzoimidazole.

MS (electrospray): mass calculated for CasH3sN4O, 406.27; m/z found, 407.2
[M+H]". 'H NMR (400 MHz, CD30D): 7.75-7.70 (m, 1H), 7.69-7.64 (d, J= 7.7
Hz, 1H), 7.46-7.40 (m, 1H), 7.23 (br s, 1H), 7.04 (m, 1H), 6.90 (br s, 1H), 4.12
(t, J = 6.2 Hz, 2H), 2.83-2.75 (m, 4H), 2.73-2.65 (m, 4H), 2.63-2.54 (m, 5H),
2.44 (s, 3H), 2.35 (s,.3H), 1.89-1.79 (m, 4H), 1.76-1.68 (m, 2H).

Example 80
Cl N
O
N
H \_\—N N—

5-Chloro-2-{4-[3-(4-methyl-piperazin-1-yl}-propoxy]-phenyl}-1H-benzoimidazole.
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2H) 7.70-7.66 (m 2H), 7.51-7.47 (m 2H), 7.15 (d, J =
8.9 Hz, 2H), 4.06 (t, J = 756.2 Hz, 2H), 3.43-3.40 (m
w@bloso24s92-2.85 (m 2H), 2.76 (s, 3H), 1.96-1.PGr/(82004/031855
2H), .82-1.77 (m 2H), .60-1.50 (m 1 H), .45-1.33 (m
4H) . Exanple 66 N
Exafipleo8®- 2- { 2-f | uor o- 4-[ 3- (1- met hyl - pi peri di n-4-yl)-pr
phenyl} 4- et hyl - 1H benzoi m dazole. M
Jy)}: mass cal cul ated for C23H27CI FN3
415 3[I\/H—I].HNI\/R(4OOI\/H2,CD
)r802(s% rq.sll—l) 7.07- 7.02 (m 1H),
696685m2 (t, J =6.3 Hz, 2H), 2.93-2.83

3
Sy '\éé%xpgﬁé%n%”'% p?oﬁoi%ﬁih%%‘ﬁ“* Ssfforidhell 5,
(m 3H). N
5- Fl yor.g- 2-{2- net hyl -4-[ 3- (1- net hyl - pi peri din-4-yl)-pr
¢ 8phenyl }-1 - benzoi ni dazol e?/ I\/g ?el ectrosp)r/ag/)lzo
mass cal culnated for 381.22; nlz found, 382.3 [MH . H
—CD OD): 7.61-7.52 (m 2H), 7.29 (dd, J =
1H), 7.09-7.01 (m H), 6.96-6.86 (m 2H),
4 Hz, 2H), 2.95- 2.82 (m 2H), 2.52 (s,
él HA\_ 2.08-1.96 (m 2H), 1.88-1.72 (m
1.91-1.40 (m 1\g8-1.19 (m 3H). Exanple 68

X %%3{032%%”&“14 e S A
ﬁ\awkgkg)@eﬂ @imdhyilamife O, 397.19; nlz found 398 3

oRw-3gimet ng%IWmﬁthqu;g@eno& %@rqmé% Ia)fﬂrm%_b 6 93
é&l&?% hy&ﬁ%s Ué) 24*d)mm64 9% éé@tv and2.8. m,dnﬂeﬁyldmmelm)mr:

, 94 2.84 I—% %_ % (f
(ﬁ-’ll)mL,zGZng(Qi 2§|Qﬂu1v2vvgga stlrred in dlchloroethane( 0 mL) atrtfor 1.0
h. Sodium triacetoxyborohydride (15.8 g, 75 mmol, 3.0 equiv) was added, and

1

the mixture was stirred for 3.0 h then poured into satd. aq. NaHCO3. The
aqueous mixture was extracted three times with chloroform and the combined
extracts were dried (Na,S0y,), filtered, and concentrated under reduced
pressure. The residue was purified by Method 2 to afford 2.12 g (38%) of the
title compound. "H NMR (400 MHz, CD;OD): 7.36 (dd, J=8.6, 1.8 Hz, 1H),
6.91-6.90 (m, 1H), 6.67-6.62 (m, 1H), 3.53 (d, J = 1.3 Hz, 1H), 2.30 (m, 6H).
B. {2-Bromo-5-[3-( 1-methvl-piperidin-4-yl)—propoxv]-benzvl}-dimethvl—amine.

To a solution of 3-(1-methyl-piperidin-4-yl)-propan-1-ol (989 mg, 6.3 mmol, 1.0
equiv) and methanesulfonyl chloride (683 pL, 8.8 mmol, 1.4 equiv) in
dichloromethane (12 mL) at 0 °C was added triethylamine (1.57 mL, 11.3
mmol, 1.8 equiv). The reaction mixture, which was allowed to warm to rt, was
stirred for 12 h and then poured into satd. ag. NaHCO3. The agueous mixture
was extracted three times with 10% 2-propanol in chloroform and the extract
was dried (NapSOy), filtered, and concentrated under reduced pressure. The

residue was dissolved in acetonitrile (21 mL) and 4-bromo-3-
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1.97 (m 2H), 1.89-1.72 (m 4H), 1.52-1.40 (m 2H),
1.37-1 .21 (m 3H). Exanple 69 N

W6 205l0e1807 4- et hyl - 2- { 2- net hyl - 4-[ 3- (1- et hyl - pCpes20d4/031855

-4-yl)-propoxy] - phenyl }- 1H benzoi m dazole. M5
(el ectrospray): mass cal cul ated for C24H30CI N3
dﬂﬂglth?l&muﬁdrﬂetﬁ?l%!@noﬁ(h?zlﬂgl@\/NT[hmol . G\MRJI‘()AeOﬁi dddium CD

8
coisnate ) on{2a ol S veré agtgt s risliiegn s
a%rt“fgls‘iﬁh %Fﬂ mg,ﬂ)ealfa 40 4C%r éb h, Qhen éo 3c+rBr 1 @H) and finally
3H) s 2.29
66sC foFi) 5 2. The mnmre(\ms zchyredmtg@aid aﬂsNeH\Cand exirggted

or 0- nmet pi peridin-4-yl)-

| t\gcd%ﬂfeorO%;gt@g]acgﬁatélanigpé'ftneg\bhh ﬁﬁéﬁﬂ@tjn? TRe Bbmbined or

extrasty weph erigd IN&,SIQ 4\ diltered] D e:nzoaarmaﬂ@ct ohdsr rigiuced

e T R R o S T

coR) ouﬁd78H(NL\ARJ14eo BIHE 80,00 7.45 (@0 £ 8,8 Bz A1), B.054d, J =

3112'342 b el =50 e en ad S e 2Py

2(#@; 229802, 86’- rﬁ32+2) %1((@1 6}2%')2 28 92§H 2 1<$H+)98 @w @@f 18861 73
(mzéH() 4%14022 (mzékarrpl e 71

arass P :

pﬁs%;hmam Wi %amﬁ% @?1('33 bt
id FIHF (7lO7hdL)(ai -72 H),,'l 7 \6 terzbatyllithigm impentans 83.33 471, (6%
rpé_'POI ﬁ_% eq%\g)o\qa?‘] 'f)d_dejj a_ncgﬁng ﬁjqigti’on waoszstﬁ'r%% for‘] 15 m%n 6Thg 5
solution was then warmed to 0 °C, stirred for 5 min, and then re-cooled to -78
°C. DMF (1.68 mL; 21.7 mmol, 10.0 equiv) was added and the mixture was
stirred for 30 min. Water (1.0 mL) was added and the mixture was poured into
satd. aq. NaHCOs;. The aqueous mixture was extrécted three times with ethyl
acetate and the combined extracts were dried (Na;S0O;), filtered, and
concentrated under reduced pressure. The residue was partially purified by
Method 2 to afford 221 mg of a mixture of 2-dimethylaminomethyl-4-[3-(1-
methyl-piperidin-4-yl)-propoxy]-benzaldehyde and several other unidentified
products. The crude dimethylaminomethyl-4-[3-(1-methyl-piperidin-4-yt)-
propoxy]-benzaldehyde (110 mg) was dissolved in DMF and 5-chloro-3-methyl-
benzene-1,2-diamine (54 mg, 0.34 mmol) and Na,S,0s (85 mg, 0.45 mmol)
were added. The mixture was warmed to 90 °C and stirred for 3 h. The
reaction mixture was purified by Method 2 to afford 15.2 mg of the title
compound. MS (electrospray): mass calculated for C2sH3sCIN4O, 454.25; m/z
found, 455.5 [M+H]". '"H NMR (400 MHz, CD;OD): 8.07 (d, J = 8.6 Hz, 1H),
7.47-7.42 (m, 1H), 7.07-6.97 (m, 3H), 4.04 (t, J = 6.4 Hz, 2H), 3.58 (s, 2H),
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2H), 2.89-2.78 (m 2H), 2.25 (s, 3H), 2.03-1.90 (m
2H), 1.83-1.64 (m 4H), 1.43-1.33 (m 2H), 1.33-1.18

W@ 2005814807 The fol | owi ng conpounds i n Exanpl es #CF8%2004/031855

were prepared according to the procedures described in
Exanple . Exanple 72
2,%-DBE¢mhZH), 2.3 (sy8thy2.43($, BH) A2. BB {(hydH)pR 06 B 2B tm12M),

LRI B R T BERH Dok Aot 26, w2 founa,

393.3 [MtHf. H NWR (400 MHz, CD OD): 7.51 (d, J = 8.5
gz % 7.20 (s, 1I—I) 692670(m 3H), 4.07 (t, J =
X9MPL 8Ly 2. 72-2.40 (m 19H), 2.30 (s, 3H),
2.02-1.98 (m 2H). 78Exanple 73 C

2-{2-Cnhl or gN%~ [ 3- (4- net hyl - pi perazi n-1-yl ) - propoxy] - ph
nyli{} - 4-met\hyl -1 - benzoi m dazole. MS (el ectrospray):
dfor 398 19; mz found, 399.4 [M+tH . H
7.72-7.67 (m 1H) 7.41 (s, 1H),
1 7T4l3 (m 2 V.02 (m 2H), 4.13 (t, J =
61Hz 2I—I),28024 "13H), 2.30 (s, 3H), 2.05-1

- (52§'ear%ﬁm%hyleﬂ?heh@lmgﬂazglr%élaéz[ﬁr(i qogthyl-pipeiidingtylsh
E %szylzﬁ?né‘tﬂg‘%rﬂﬁﬁle H benzoi ni dazol e. MBS

el ec rosp ss cal cul ated for 416.18; m z found,
he title pamppund Hawmr(me@awﬂz$cr®|edmﬁ>ﬁxampw677z B (br s,

f;&l Q}quéga(ﬁ n?f§ss(%;lcﬁ%te§! ’_%rt CZGJHsiF(f\gO er'ié' 2%2 z'_%émé'_ﬂ%‘) %0
M HIL 3 NN2R 320Q MHZ3 BD:;0D)08.06 (87 £ 816 Bk 1H)-Ta4807 .40 (M,

iﬁi, @tﬁgm hof ﬁymﬁﬂ‘y} 0BlRSE B3 JhyLa e i O QBY ML AN

3.59 (s, 2H), 2.89-2.86 (m, 2H), 2.49 (s, 3H), 2.44 (s, 6H), 2.27 (s, 3H), 2.07-

©1.96 (m, 2H), 1.89-1.72 (m, 4H), 1.51-1.41 (m, 2H), 1.39-1.22 (m, 3H).

Example 84

Cl

ite
4

\_\_Oh
N\\/NH
4-{3-[4-(6-Chloro-4-methyl-1 H-benzoimidazol-2-yl)-3-methyl-phenoxy]-propyl}-
[1,4]diazepan-5-one.
A. 4-(3-lodo-propoxy)-2-methyl-benzaldehyde. 1-Bromo-3-chloropropane

(5.03 g, 32.0 mmol, 1.0 equiv) was added to a solution of 2-methyl-4-
hydroxybenzaldehyde (4.35 g, 32.0 mmol, 1.0 equiv) and K,CO3 (8.8 g, 64.0
mmol, 2.0 equiv) in acetonitrile (75 mL). The mixture was heated at 65 °C for
16 h, then cooled to rt and filtered through diatomaceous earth. The filtrate
was concentrated and the residue was purified by column chromatography
(silica gel, 10% ethyl acetate in hexanes) to afford 5.58 g (82%) of 4-(3-chloro-
propoxy)-2-methyl-benzaldehyde. To a refluxing solution of 4-(3-chloro-
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d]i m dazole. MS (el ectrospray): mass cal cul ated for
434.19; mz found, 435.2 [MrH . H NMR (400 MHz, CD
woeR)os/0848d9 (s, 1H), 7.93 (d, J = 8.1 Hz, 1H), PCT/US2004/031855

797.74-7.68 (m 3H), 7.60-7.55 (m H), 748743(m
H, 7.07 (d, J = 2.5 Hz, 1H), 6.90 (dd, J = 8.7,
;hb oWrm&hQQbértaldbhyd@mladéZonéﬁpO rel 6! (6830) was acidm)

1
rfion tRe et 4.5 SheathEln s sOsle 5 RER Gt was added. The
&gu]\églh% )%L‘ilztg%eélwa% extzactedbthree Fmes wollth ethyl acetlate and the

enzao
qasntiped @étﬁﬁ%yvereh%r@'] R sOhlierepom S5 Tsateia. he
é%@ué?va_;?u?l dfa&’BQ@oluﬂ%?cr?ro[er_ﬁraphﬁsmb@géﬂ@% Mz a&@ate in
Hes@nes) o Afford 6.38)g, (78 %)Df (trga titfeHjompound t1H NVR @og l\{u,gz

§gooﬁx1641 &, 38,5 (0= 83132 14, 6.8Mea 2 D86k 2BPHEMH),

6.7€Hd of 922 Ki2- tHil 4r1d-(4~[3584-zetH)y B3 11, 4]0 L Adp Rt).12.6P

{e B@g&r%%%?%nyl} 4- rnethyl-1 H benzoi m dazole. M
mass cal cul ated for 446.16; m z found,

B4 4-(3-14 Medihioro H-NRv(- 4HQ)d\7ﬂzI25|mld‘£icﬂ12)vl) F-mizhylebhedoxy]8. 6

erobul- Hgiezaparfyorie; kb effaee $6lutian 3 S5%a Fgicidgpane-1-

éaril)éxgﬁlt: aciy tert@ulyl @éter?é"b,g 348)3713107& G ﬁquré)-l)"n DMF (55 th1§ %t

QM)as a;?dggﬁﬂ"/gs;gqmm i’Q/Q)'lde g@ﬁg(rgngéO o[ 1 0 equn% (A{Her
ghrf 5 §30aR" 441(%1((&5 ?%EBW) =4 ﬂﬂeﬂ]fﬂbéﬁﬁl’@éhybe (4.26 g, 1|z\1/é)

propoxy phenyl benzoi m_dazol e.
(mahCé,c‘c P espivayps added as &l mt@ne@ Dy (2omb)-cl ke epixtdreowas).

Fﬁcpzed‘ {3 rl]g hf%héﬁ&)%glddﬂtom%mﬁdlg%é\éfgd W@Peﬂ:}) Ebcéafbg
Thézomd;ned extracts wére drigd Naz&hodlltened: %drongentmated The’
re3|08ue was partially purified by column chromatography (silica gel, 5-50%

ethyl acetate in hexanes) to afford 4-[3-(4-formyl-3-methyl-phenoxy)-propyl]-5-
oxo-[1,4]diazepane-1-carboxylic acid tert-butyl ester as a mixture with several
unidentified products. This impure mixture (200 mg), 5-chloro-3-methyl-
benzene-1,2-diamine (80.1 mg), and Na,S,05 (97 mg) were stirred in DMF (1.0
mL) at 90 °C for 3 h. After cooling to rt, the reaction mixture was loaded on
silica gel and was purified by Method 2 to afford 4-{3-[4-(6-chloro-4-methyl-1H-
benioimidazol-2-yl)—3-methyl-phenoxy]—propyl}-5-oxo-[1 ,4ldiazepane-1-
carboxylic acid tert-butyl ester as a mixture with several unidentified products.
This mixture was dissolved in dichloromethane (1.0 mL) and TFA (1.0 mL) and
stirred at rt for 1 h. The reaction mixture was loaded on silica gel and purified
by Method 2 to afford 91.0 mg (42%) of the title compound. MS (electrospray):
mass calculated for CozH27CINgO2, 426.18; m/z found, 427 .4 [M+H]". H NMR
(400 MHz, CD3OD): 7.55 (d, J = 8.5 Hz, 1H), 7.42 (br s, 1H), 7.09-7.06 (m, 1H),
6.97 (d, J = 2.4 Hz, 1H), 6.93 (dd, J = 8.5, 2.5 Hz, 1H), 4.10 (t, J = 6.1 Hz, 2H),
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(m 1H), 7.04 (d, J = 7.2 Hz, 1H), 4.19 (t, J = 6.0
Hz, 2H), 2.84-2.66 (m 10H), 2.62 (s, 3H), 2.36 (s,

wW@k)05024808-1 .98 (m 2H), 1.89-1.82 (m 2H). Erempbmo¥831855
4,6-Di net hyl -2-{3-[4-(4-nethyl -[1, 4] di azepan- 1-yl) - but
oxy] - phenyl } - 1Hbenzoi m dazol e. M5 (el ectrospray): mass
f.@*r-%%eatne%mo2.9@2;566%%),407&-235 (m, 2H) o158 (s, 48), .50 (s,
MrH . " H NVR (400 MHz, CD OD): 7.75-7.70 (m 1H),
IHpa.12-341(an, 2b)= 7.7 Hz, 1H), 7.46-7.40 (m H), 7.23
(br s, H, 7.04 (m H), 6.90 (br , H, 4.12 (t, J =
6.2 Hz, 2H), 2.83-2.75 (m 4H), 2.73-2.65 (m 4H),
Ex&8pl2.8®4 (m 5H), 2.44 (s, 3H), 2.35 (s,.3H), 1.89-1
79 (m 4H), 1.76-1.68 (m 2H). Exanple 80 N

5-Ienl or o- 2- {4-[ 3- (4- net hyl - pi perazi n-1-yl ) - propoxy] - ph
ny o‘l(@!l gazol ¢ ~81Exanpl e 81
2-{ - MRt Wyl -Yoiper §zrw- 1-yl ) - propoxy] - phenyl } - 1H

benzoi m ¢azol e. Exa 82
5 {t2;1(I6- Chl or_o;j_4- nmet hyl - 1Mbebl=oi ni dazol - 2-yl)-5-13-(1-m
a1 By T-haeimigazokaed-methv-phenoxy-propyi-1-
e e al dehy e (5.0_¢. 24,9 ol 0
- -5- zal dehyde . : :
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fré {electrospray): mass calculated for C27HzsN4O2, 448.28; m/z found, 449.4
" [M+H]*. "H NMR (400 MHz, CD50D): 7.62 (br s, 1H), 7.56 (d, J= 8.4 Hz, 1H),
7.53 (d, J = 8.5 Hz, 1H), 7.38 (dd, J = 8.6, 1.7 Hz, 1H), 6.95 (d, J =2.3 Hz, 1H),
6.92 (dd, J = 8.5, 2.5 Hz, 1H), 4.09 (, J = 6.0 Hz, 2H), 3.65-3.59 (m, 4H), 2.73-

20 2.59 (m, 6H), 2.52 (s, 3H), 2.38 (s, 3H), 2.11-2.02 (m, 2H). 1.43 (s, OH).

Example 86

5-tert-Butyl-2-{2-methyl-4-[3-(2-methyl-piperazin-1 -yl)-propoxyl-phenyl}-1H-
25 benzoimidazole.
The title compound was prepared as described in Example 84, substituting 3-

methyl-piperazine-1-carboxylic acid tert-butyl ester for 5-oxo-[1,4]diazepane-1-
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(2-Bronp-5-r3-(1-nethyl -piperidin-4-yl)-propoxyl-benzy

wo peodiomsohyl - ami ne. To a sol ution of PCT/US2004/031855
3-(1- et hyl - pi peridi n-4-yl)-propan-1-ol (989 ng, 6.3
mmol, .0 equiv) and net hanesul fonyl chloride (683 m _,
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(21 nL) and 4-brono-3- 82di net hyl am nonet hyl - phenol
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(4. % 2.6 mol, 2.0 equiv) were added. The m xture
rt for 12 h, then warned to 40 C for
for .0 h and finally 65 Cfor 1.5 h.
red igto satd. ag. NaHCO and

At h | acetate and one tine
with chloroform The congi n@d extracts were dried (Na
SO ), filtered, and concentrated under reduced
PPty Brtyl-2#gmnéthyet-[3e@-rogthyepinehzin- &iyf)qroeaky B pderyl}-1H-
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The 6soHet3dh was then warned to 0 C, stirred for 5

mn, and then re-cooled to -78 C DM (1.68 m , 21.7

nmmol , 10.0 equiv) was added and the m xture was
20 Example 88

Besove

—0

Iz =z

NH

6-Chloro-4-methyl-2-[2-methyl-4-(3-piperidin-4-yl-propoxy)-phenyl]-1H-

benzoimidazole.

To a solution of (3-hydroxy-propyl)-piperidine-1-carboxylic acid tert-butyl ester
25 (4.00g, 16.4 mmol, 1.0 equiv) and triethylamine (3.40 mL, 24.6 mmol, 1.5

equiv) in dichloromethane at 0 °C was added methanesulfonyl chloride (1.53

mL, 19.7 mmol, 1.2 equiv). The solution was warmed to rt and stirred for 1.0 h
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stirred for 30 mn. Water ( .0 nL) was added and the
m xture was poured into satd. aq. NaHCO . The aqueous

and the conbi ned extracts were dried (Na SO),
filtered, and concentrated under reduced pressure. The
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PN L S AR R S AR P 2 Pt
ealio)inaicetbritdile 4t rtfoEUN. OThetipdkiidre; wa”dfilteféwnﬂoungES 5

%ﬁ'\%—o qce@psl;le%(a(qﬂ th%rate,ww cgﬁggpt%{? 3‘]:|)1e cwdg @?tprlal jvas
Eaﬁl-aﬂ){_{f@nﬂe%fﬁ:ﬁy cotlurafl cﬁﬁ)m&b@}ra ﬁ?%slﬁl_?:b%g'?el 8%% @th@ﬂ Hietate in6

pianes).g4-[3- (%O(rﬁyl &I;Dm)ethytpnmwy)rerqnyﬂ pmrldlrp @Gafpothc
(amd tefbuty 1?468}%?;!3 44 fwg{]?l ”f' )45 réﬁto"r‘dg “rhethy L

benzoi azo pl peri din- 4 yl)
pe@q:ﬁney] 2isharnine} (68 imes O/l manl, n‘eO einh@) teingd| réaﬁo@pbmﬂjmg
PERa R R RERCHRRL oD SHRTINF s 88 The e s
468e8 t¢ Niedd. waieNIVR rikD@advitidedOiaLGID)g a Bgfﬂfbr()\dn pﬂec:pI&teSto

. Yo @6l e TG oigngag) 2y sl
pBenadyl)-propyBDieriditne; mcaMyhc?aoﬂd)te(r%utﬁl@ster&vdéccﬁlte;cted by
Sihiod daechiog? o3 1 gladla o sl ol gl Bt
acid (1.0 mL), and stirred at rt for 1.5 h. The reaction mixture was loaded
directly on silica gel and purifiéd according to Method 2, which afforded 52.1
mg of the title compound. MS (electrospray): mass calculated for
CasH25CIN3O, 397.19; m/z found, 398.3 [M+H]*. 'H NMR (400 MHz, CDsOD):
7.55 (d, J = 8.4 Hz, 1H), 7.42 (br s, 1H), 7.10-7.07 (m, 1H), 6.96-6.95 (m, 1H),
6.91 (dd, J= 8.5, 2.4 Hz, 1H), 4.09 (t, J = 6.2 Hz, 2H), 3.45-3.39 (m, 2H), 3.06-
2.96 (m, 2H), 2.59 (s, 3H), 2.50 (s, 3H), 2.07-1.99 (m, 2H), 1.93-1.84 (m, 2H),
1.76-1.64 (m, 1H), 1.59-1.50 (m, 2H), 1.48-1.36 (m, 2H).

Example 89
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4-{3-[4-(6-Chl oro-4-net hyl - 1H benzoi m dazol - 2-yl ) - 3-ne
t hyl - phenoxy] - propyl }- [ , 4] di azepan-5-one. A

wd 2§03/0k430D- pr opoxy) - 2- net hyl - benzal dehvde PCT/US2004/031855
1- Brono- 3-chl oropr opane (5.03 g, 32. O mmol , .0 equiv)
was added to a solution of 2-nethyl-
wdmwbaamam{ammﬁqu-4 (3iperiddr4yl- nfﬁﬂoxy)ip@rw&dh) and

8 .0, .0 mol, 2.0 equiv) in acetonitrile (75
 Srporfe?

Xture was heat ed at 65 C for h, then cool ed
Tige fifle &ﬂﬁpéwddWé§§rebbfau@1de§hoﬂ"b9ﬂHDEmmple£& MSThe

Glp<itopuia) i RIS e aOgat 24 BelSing deed o°

zw@exmmwmmwr dD?@b? 7956 0@ 85 Hz, 1H) 7 44 7 38 (m,
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ilé} o SR (o s P eh 28 bATH I 610 5% v, 1h,
ROBIRRY btk B2 Py ha B 430y S0 RO B! SR AP Da1.0

Ha,ssm)oels@o(sx 3H) 2. QSBHtiQMIlneQH\)\.a‘GQ‘ﬁ-dcfe’b(“:] ﬂwhaﬁaeb@é(m 1H),

R e T AN W A A T iy

filtered, and concentrated. The residue was purified

Eﬁacoig%n chromat ography (silica gel, 5%ethyl acetate
HB®atves) to afford 6.13 g (77% of the title

rrpund NI\/R(4OO MHz, CD OD): 10.1 (s, 1H), 7.75

. 6 684(dd J =8.6, 2.5 Hz, 1H),
41(t J = 5.8 Hz, 2H),

tNJ— 5 (s, 3H, 2.29 (m 2H.

B 4(3 4-(6- Chloro -1 H benzoi m dazol - 2-v
- 3- net hyl - phenoxylpropy , 41di azepan- 5-one. To a

6iChlorec2-&o]3u( pe:lhylqﬁpéirdmeé—y[)Jprpﬂ@)dn]—ﬁz'epmmbpl‘j@nyl} -4-methyl-1H-
arboxﬁlc acid tert-butyl ester (3.0 g, 14.0 mol,
e@zoga ®in DVF (45 nL) at rt was added 60% sodi um

LTI eomﬁﬁ&wmas Me;ﬁréﬁﬂﬁé dedcribeddl E\xaam plf 8% rsubstitutingng

for 30 mn 0 0 2-meth benza

paEtoBieg Ve er o REmS e e I RS TS A LA 106
HDEINGD, 8235, 22Trh& BLNA, 2B Ag+HSL | ﬁHedwunoaMHz amdoD):
en poured into water and extracted WILG hg

A0 4= S Eze Biib T qLDE 1 1 Hb 1008 (b 1k §RA (G0 § 22 He,

b tees S tha, 3nds 40P aant Mahesloa THS = 6.3 Hz, 2H), 3.05-2.94 (m, 2H),

2.59 (s, 3H), 2.49 (s, 3H), 2.45 (q, J = 7.2 Hz, 2H), 2.05-1.94 (m, 2H), 1.89-1.74

(m, 4H), 1.50-1.21 (m, 5H), 1.13 (t, J = 7.2 Hz, 3H).

Example 91
Cl

Iz =z

o\_\

O

/
{2-[3-Chloro-4-(4-methyl-1H-benzoimidazol-2-yI)-phenoxy]-ethyl}-methyl-(1-

methyl-piperidin-4-yl)-amine.

90
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wheooanes)7t o af ford

residue was partially purified by colum
chromat ography (silica gel, 5-50%ethyl acetate in

4-[3-(4-fornyl -3-net hyl - phenoxy) - propyl ] - 5-
oxo-[1, 4] di azepane- 1-carboxylic acid tert-butyl ester

.S (208 P -Bthihk 2 -8 81 RY-Bé nAdid él ﬂ'zeglb%rﬂgéll‘hbﬁe (5BirfL,
mpure m Xt ure - met hyl benzene-

@4@413!’71@!1151@589@@) waswgggedawcé wt@r@f@gthwgﬂmréxm irred
n%erﬁ egz'@ﬁq 13lg r%PnJlOf g éﬁ& chﬁggi bgggb foimol, 2.25

e rea ure was
pqmw)‘ lnemtetgmtlmt (W8anl2. tTdneaﬁb(mrel was heated at reflux for 16 h

Sagpy oyt @nd et uitall] Slmo e Bt T AR #88ane- 1

cofésniated ﬂoﬁn@@ icelideayrbdinitf whick stasrpuaitied biricetumire wi t h
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AU 8.8 Hry TEA 03 B dd iz, ) A 406K J /B8, 25, 0.7

A %51.?9'3‘:7& R ho0 e, o0 oy 7,55

Bd. 2-Chlor@452HmethvH( 1-mgty-pideridin-4-w)- anﬁn@%thom_ (m

Aiheayfarfise B dsutoroffz Bfmofbiy8tuota Fefduerich

21 98.g2580m{mol, Ubpquig) SR B1e6/I-( rmeBiyi-pirrish-4-g1)-cBiihe (1.28
§: 780{imet 2oequidi T SehdidsddemiGsd2 0 a4 mme 2.0
ehenpAyd t”éy%‘qh?’ddn vas wai:nlllad td 90 4. dAgffnﬁggn@waG h, the

PRt BR YRSt ad Cx RIS Bines B %gﬁ%}aﬁe "Fhe
Qo@%lﬁmx’[rac@ \ﬁé’f@'dﬁbd Qﬂdgéﬁ?fo f?rlﬁa-recﬁ Cﬂnﬂfﬂ(ﬁnebl}(ﬁﬁeﬂ 3Fhel

iv) were st i n._di chl or oet hane
@swe wa$ puoﬂw bssM&m%% iq affat 6@%@& otd7ek ofdRe (igg gomgound.

(] e d/t =

arTMBTTRb M TN 101836 ST 00300 =10 P T 18k, J =

aq%blauﬁ-l)n’?)&m(udd $&58.83-4 &zt dd).19h2 ke, # rrﬁs@ Hai 2H) 082 88

ehﬁﬁjncen?r i} Cﬁl[ﬁ?é 0% s, V) 29035 V55 29181 (], bR Sflo1-

1.82 (m, 2H), 1.68-1.58 (m, 2H).

C. {2-[3-Chloro-4-(4-methyl-1H-benzoimidazol-2-yl)-phenoxy]-ethyl}-methyi-

(1-methyl-piperidin-4-yl)-amine. This compound was prepared by the method

described in General Procedure 3 using 2-chloro-4-{2-[methyl-(1-methyl-
piperidin-4-yl)-aminol-ethoxy}-benzaldehyde (62.2 mg, 0.20 mmol, 1.0 equiv),
3-methyl-benzene-1,2-diamine (26 mg, 0.20 mmol, 1.0 equiv), and Na;S;0s
(50 mg, 0.26 mmol, 1.3 equiv). Purification by Method 2 afforded 29 mg (35%)
of the title compound. MS (electrospray): mass calculated for CasH29CIN4O,
412.20; m/z found, 413.4 [M+H]". "H NMR (400 MHz, CD3;OD): 7.73 (d, J= 8.6
Hz, 1H), 7.49-7.40 (m, 1H), 7.22-7.14 (m, 2H), 7.11-7.04 (m, 2H), 4.18 (t, J =
5.5 Hz, 2H), 3.00-2.92 (m; 4H), 2.62 (s, 3H), 2.56-2.48 (m, 1H), 2.41 (s, 3H),
2.28 (s, 3H), 2.11-1.99 (m, 2H), 1.92-1.81 (m, 2H), 1.70-1.55 (m, 2H).
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residue was purified by Method 2 to afford 34 ng (35%
of the title conmpound. MS (el ectrospray): nass
[ MtH] PCT/BISNWRoslsss
(400 MHz, D OD): 7 62 (br s, 1H), 7.56 (d, J = 8.4 Hz,
1H, 7.53 (d, J = 8.5 Hz, 1H), 7.38 (dd, J = 8.6, .7
Hz, 1H), 695(d J = 2.3 Hz, 1H), 692(dd J = 8.5,
2.5 Hz, 1H) 4.09 (t, J =6.0 Hz 2H), 3.65-3.59 (m 4H)
BxddpleRH9 (m 6H) 2.52 (s, 3H), 2.38 (s, 3H), 2.
(m 2H) (s, 9H). Exanple 86
5-tert - But yN- 2 {2 nmet hyl - 4-[ 3- (2- net hyl - pi perazi n- 1-vyl
3¢ - -1Hben20|mdazole The title
cophouhd ep red escri bed in Exanpl e 84,
§ubst|tu|t||ng 3 rreth -p| QLAazi ne-1-carboxylic acid
Iéert Butyl ester for b5- [1 4] di azepane 1-

r box a
Reladorst bty 25 pp ﬁ'?% Hne 3l Prsr i ASlesgHEReRIEY
E;N@ﬁﬂl}(—1Hl'de|NhRngdé6&|é\/HZ CD OD) 7.66-7.49 (m 3H),

d
» \

1

g forfe. T§ alé%l&o%f(m dB-5- gzﬁQpl%ééﬁz]deﬁan@ﬁ 0ag, . 7.0 mmol,

i) |810Iuene I_BO mL) at (§ °C was added 0 MJdusogutylaIummurl{'P
Enherg
%y&ﬁdé e ﬁ§2d hl”@b tho? 2B dudv) ety ol RioP @z varmdedvio

pr opoxy benzol m dazo e. The title
@@rﬁ@oarldjsum for égdm ddethargh(20 mL), satd. aq. sodium potassiuim

? @r,a @op oi( fﬁdﬁ%WEtp?éfdm%Lﬁ&hﬁ&ofH?ﬁmb@'nﬂ%rv@e?rb Brided and

phen enzol m dazol e according to
tthe nixttiteoslasistiroad ﬁweGO imin EXhaehleorgerm \ayef @Iaécﬁep@@é‘?(h?l)d

%s cal cuI a ed for 9,[8@8',\/9% fﬁﬂpg(?_‘{zlz'sa_ gghéﬁgﬂ o F

Ei;h(i)roforl’n|2(25 iH‘H)) T@ue%n{btﬁ;ed]eﬁra@tsawm dritle) (Na6S02), (ll@mgad,]and
(qﬂncgrmateétcggrrozldﬁprddﬁ %—ié_“)éndj §6ﬁ%xy§&|%lzan2o}_%f_ba?wﬂlg s%hg 4
2Tr;’?e1sc%f|d119as>(dT$scﬂ\}@ct mZim%%r&et&&né I(I20 #it) and 37% &g. fodhdldehyde
609 Bk - &m@PHwandPanéﬁtﬁyg{TrE“Q ?rg?op@fr\ gPAYI yi - prop
WY etBRBRYSHyd kD £189ig0 @a#RI0H - was added and the mixture was
stirred for 1.5 h. The reaction mixture was diluted with satd. ag. NaHCO3 (20
mL) and extracted six times with 10% 2-propanol in chloroform (80 mL). The
combined extracts were dried (Na;S0O,), filtered, and concentrated to give 2-(1-
methyl-piperidin-4-yloxy)-ethanol. The residue was dissolved in
dichloromethane, cooled to 0 °C, and pyridine (463 uL, 5.7 mmol) and p-
toluenesulfonyl chloride (1.1 g, 5.7 mmol) were added. The solution was
warmed to rt and stirred for 16 h. The reaction mixture was concentrated
under reduced pressure and the residue was partially purified by Method 2.
The resulting material, toluene-4-sulfonic acid 2-(1-methyl-piperidin-4-yloxy)-
ethyl ester, was added to a mixture of 4-hydroxy-2-methyl-benzaldehyde (275
mg, 2.0 mmol) and K,COj3 (699 mg, 5.1 mmol) in DMF. The mixiure was
heated to 100 °C and stirred for 16 h. After cooling to rt, the mixture was
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To a solution of (3-hydroxy-propyl)-piperidine-1
-carboxylic acid tert-butyl ester (4.00 g, 16.4 mol,
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equi v) in dichloronethane at 0 C was added
met hanesul fonyl chloride (1.53 nm, 19.7 mol, 1.2

i d for.
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n%%ﬁé&-eguﬁf%ﬁ%l ly 6 do/ 5i8%rd-4iHze1H). GBBb sk yl 3 2.1adz,d H),
t
SRy K B, ok (R o, e (o S 0¥ B 2
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(oreliBd | AperlorBhprgbrgirent it 4P FHRrgihagseb Benoxy)-
4etpexyq4-rﬁemwplpanamauhwdmémxm)or@@gyl5] m@l ee|r1l rﬁhﬂ)‘? 1lo
carb cC a rt-but est er
R L Br g b P et dramphd 4 i),

d K gl
9 e S0 moloRzarioy 1 36, (R PRS2 aruea
rﬁq&mer(%ﬁ e Bsoitiegompaunda s {ewiospray):nmags emisulateddar
‘@szamN@ | w@tg?gﬁq%uﬁa SRS kATt OHINANRY (408 a2 diSlo):

@d.w@aww AP Qr&éﬂ'ﬁyT@ﬁénQﬁ(w 1H), 6.98 (d, J = 2.3 Hz,
|
OB EURES B, 2 ey P A1 236, e G F el ime bt 57-
&‘47d(rnh1 1)? arﬂét-ihéﬁém( 2Hp 2159 (s238) 1 2.50 (3y36pc2BBR2.2C (16, §H),
f 5 h. Th t

%398 ﬂ-[‘% anégdeacﬂ 'C H%/oz)n silica Selreg?}dl Sﬂn fied

accord| ng to Met hod 2, which afforded 52.1 ng of the

t ound. M5 (eI ectrospray) mass cal cul ated for
E%}.ﬁeo%rgw 19; mz found, 398.3 [MtH . H NWR (400

7.55 (d, J =8.4 Hz, H), 7.42 (br , H),
7.@@(@, 6.96-6.95 (m 1H),
O

\_/
6-Chloro-4-methyl-2-{2-methyl-4-[3-(1-methyl-1 2,3,6-tetrahydro-pyridin-4-yi)-
propoxy}-phenyl}-1H-benzoimidazole.

A. 3-(1-Methyl-1,2,3 6-tetrahydro-pyridin-4-yi)-propan-1-ol. To a solution of 4-
(3-hydroxy-propyl)-1-methyl-pyridinium iodide (28 g, 100.4 mmol, 1.0 equiv) in
ethanol (200 mL) at 0 °C was added sodium borohydride (5.7 g, 161 mmol, 1.5

equiv). The reaction mixture, which was allowed to warm to rt, was stirred for

30 min and then poured into water. The aqueous solution was extracted with
ethyl acetate and the extract was dried (Na,SOy), filtered, and concentrated to
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6.91 (dd, J = 8.5, 2.4 Hz, 1 H), 4.09 (t, J = 6.2 Hz,
2H), 3.45-3.39 (m 2H), 3.06- 2.96 (m 2H), 2.59 (s,

w@bloso24880 (s, 3H), 2.07-1.99 (m 2H), .93-1 .Bd1/(82004/031855

2H) 1.76-1.64 (m 1H), 1.59-1.50 (m 2H), 1.48-1.36
m 2H) . Exanpl e 89

ST 2R da ey Bk e cofPRERGY o7 el BO® FiHAC o op, 5 8-
@m (1, dpBy B86 45 JAek6 HZbeH), i moER B phe B8, 2)6B (1, J = 5.9 Hz,
bl SeALSB B 5, e, oA Ul bech 00 Sl PN PeatBlorg.

%EDZ Meﬁv&4@3#’1’—me¥ﬂf@ln1 A3 64eﬁa%réfﬂvnéﬂ‘b4 VI) 9&:p6x9]2 (m :

betzeidaiaydey Tog galutian of d(tamedhyl-5id)3.04c HaRysTesoyRaiT 4o
ﬁ?gn’&] (8@2( 9%2@5 mMZI gggﬂr?/&arégﬁxmn%g%ﬂf {:%7?612( ﬁ‘ng]ool

{ Bhequiy) in mlcswrmsmaomsmm;) atl0 48 -waszaddad p-HyeneBulforyl e

elerde, 485 0,30 2k AchSAUIY): J0eTAPRIOR TJUrBy NGRS,  m

alldwdd mhmmi fo- il -weedt étzﬂeglblg@nﬂngzda‘iz gbeErdehtle G;Naggli. €The

SRR G e b aen e Fatoragre et a1tk qwackgs dried

(Nd.8C, ), ABFeRly )and ’Bscertataaul 'ﬁieelfésfc@b Wéé-lsdB & tcﬂé’cﬁurﬂﬂ
m z found, 426.

glyom\ptggrgplgy D sﬂngqa.@elHl}O%lmFW@ngl in Ijlqtblorome@ganﬁ) @ﬂd érpﬁ
lgééhltm Q) I%s(é’ddbd'to% rglxﬁ!?e o?-krbhéldﬁ)x?& fr@@n}/l %enzé?d&aﬂ)@ 639
r;ng5g n@i.))and%g:g)g.((g 62$,|)11 72mmpIX|@ DNFang vgarmpd tQ|-1|pO °C.
Aft |5stﬂ'm?q1fcﬁ'm6 r?t;ﬂe m1>§§re1wl$s7é]"§xw& tﬁ "CQDSI totPard ﬁﬂer(emthrough
@apsﬁ digtonecepyssearitt hiyie-digtohwezousredd waszmec)i with ettrok

é%e&gtteh)ébéigﬁlﬂ% e\é/%so)(&%%ﬂ%% eB' R rgklrc]uév%g H)Lﬁl'fﬂs@Sy l\/?thod

or o- be
22 @ffblrcb'ﬁﬁfembe(ﬁ%)@’étlﬁ titte,compound. 'H NMR (400 MHz CD;OD):

10.1 (s, 1H), 7.78 (d, J = 8.6 Hz, 1H), 6.92 (dd, J = 8.6, 2.4 Hz, 1H), 6.84 (d, J
= 2.1 Hz, 1H), 5.49-5.43 (m, 1H), 4.09 (t, J = 6.3 Hz, 2H), 2.97-2.91 (m, 2H),
2.65-2.57 (m, 5H), 2.35 (s, 3H), 2.25-2.16 (m, 4H), 1.99-1.88 (m, 2H).

C. 6-Chloro-4-methyl-2-{2-methyl-4-[3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-
vl)-propoxﬂ/]-phenvl}-1 H-benzoimidazole. This compound was prepared by the

method described in General Procedure 3 using 2-methyl-4-[3-(1-methyl-
1,2,3,6-tetrahydro-pyridin-4-yl)-propoxyl}-benzaldehyde (50 mg, 0.18 mmol, 1.0
equiv), 5-chloro-3-methyl-benzene-1,2-diamine (22 mg, 0.18 mmol, 1.0 equiv),
and NayS205 (45.2 mg, 0.24 mmol, 1.3 equiv). Purification by Method 2
afforded 15.7 mg (21%) of the title compound. MS (electrospray): mass
calculated for CosH2sCINSO, 409.19; m/z found, 410.4 [M+H]*. 'H NMR (400
MHz, CD30OD): 7.53 (d, J = 8.5 Hz, 1H), 7.41 (br s, 1H), 7.08-7.04 (m, 1H), 6.93
(d, J=2.3 Hz, 1H), 6.89 (dd, J = 8.5, 2.5 Hz, 1H), 5.49-5.44 (m, 1H), 4.04 (i, J
= 6.3 Hz, 2H), 2.96-2.91 (m, 2H), 2.64-2.56 (m, 5H), 2.49 (s, 3H), 2.35 (s, 3H),
2.28-2.16 (m, 4H), 1.96-1.88 (m, 2H).
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64.0 mmol, 5.0 equiv) was added to a m xture of
2-chl or o- 4- hydr oxybenzal dehyde (2.0 g 12.8 nmol, 1.0
weoeswy4sand K CO (4.0 g, 29.0 mmol, 2. 25 equi VRPCT/DS2004/031855
acetonitrile (13 nmL). The m xture was heated at refl ux
for h, cooled to rt, and filtered through diatonmaceous
earth. The filtrate was concentrated to yield crude
product, which was purified by col unm chromat ography
E(Xgmpﬂﬁz% gel, 5%ethyl acetate in hexanes) to afford
2.28 ¢ (72% of the title conpound. H NWR (400 MHz, CD
(1. 3 Y. = 0.7 Hz, 1H), 7.90 (d, J = 8.8 Hz,
o: 2.4 Hz, 1H), 7.06 (ddd, J = 8.8,

1 .

2. N7 e Z1HN—4. 4 42 (m 2H), 3.78-3.74 (m
2H). BH N—

2- Chl or 0- 4- (2-r et hyl -X*~ net hyl - pi peri di n- 4-yl') - am nol

E-ﬁEJQWX}netW- -?—ﬂ@ﬂyﬂ@a 13-{Rniets@l1id, 8 8efbhydro- Zandm-4-y|&

br ono- et chl or o- benzal dehyde (1.
pmoRadxy]- Qh@)@qw-\bpnwmldazole
'Iﬁa%t %l Y ‘Tgponﬂhjq%% ﬁ%B%e'dddere%chgéd Ag Offlé-Q?:S s 10.0

but anol was a 10 g,

éBctms;jray)Brr@seqalcubat@wfmr CadsoN1Q.i 393 %@IM@W 394.490

T L e T )

ORI gBaeh, em)raeus(des:ez.dﬂzeﬂ-lx 800304, Jf=|a 5,62.6dHz, 4k, 5.50-
concentrated. The resid rifi tho 0
A8 Gl B 05 abop Shee 0. Cer YLy Sine TR A5
M2 F0nIaH), 2@6:‘(3(:§H) bH7.2.78 89, (ud) 1J08=1 808 n2H)1H) ,
7 13 (d, J = 1H), 7.05 (dd, J = 8.8, 2.4 Hz,
4.21 (t, J = 5 5 Hz, 2H), 3.00-2. 88 (m 4H),
%%ﬁﬁ@ggg7 (m 1H), 2.41 (s, 3H), 2.29 (s, 3H
.11-2.01 (m 2H), 1.91- 1.82 (m 2H), 1.68-1.58 (m
2H) | C (2-r3-Chl oro-4-(4-nethyl -
m @&zl - 2- vn- phenoxy1- et hyl } - met hyl -
( -N peridin-4-yl)-amne. This conmpound was
preparéa by the nethod described in General Procedure
3 using 2- chl O O\4- {2- [ et hyl - (1- met hyl pi peri di n-
4-yl)-am noj - et hoxy}- en qldehyde (62.2 ng, 0.20 nmmol,
1.0 eqU|v) 3- net hyl - ene-1, 2-diam ne (26 ng, 0.20

lichs--pefir et @”%%@P%éﬁ"*g??g ek g

benzoimidazole.

A. 3-]4-(1-Methyl-piperidin-4-yl)-butoxy]-benzonitrile. 4-(1-Methyl-piperidin-4-

yl)-butan-1-ol (0.747 g, 4.37 mmol, 1.0 equiv), 3-hydroxy-benzonitrile (0.52 g,

4.37 mmol, 1.0 equiv), and polymer-supported triphenylphosphine (2.3 g, 8.73
" mmol, 2.0 equiv) were suspended in THF (40 mL). The mixture was stirred

under N, and cooled to 0 °C. Diisopropyl azodicarboxylate (1.72 mL, 8.73
mmol, 2.0 equiv) was added dropwise via syringe. After 6 h, the mixture was
filtered and concentrated. The resulting crude oil was purified by Method 2 to
afford 0.84 g (71%) of the title compound. MS (electrospray): mass calculated
for C47H24N20, 272.19; m/z found, 273.4 [M+H]". 'H NMR (400 MHz, CDCl3):
7.38-7.33 (m, 1H), 7.24-7.20 (m, 1H), 7.14-7.09 (m, 2H), 3.96 (t, J = 6.4 Hz,
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of the title conmpound. M5 (el ectrospray): nass
calculated for CHCN O 412.20; nmlz found, 413.4

w@ boosfo4480H NVR (400 MHz, CD O)): 7.73 (d, J = BCOUBEN4/031855

1H) 7.49-7.40 (m 1H), 7.22-7.14 (m 2H), 7.11-7. 04
(m 2H), 4.18 (t, J = 5.5 Hz, 2H), 3.00-2.92 (m 4H),

S 8zt ghont 2815 ST o i s et

ﬁmz 26l - m9QE)<a|rTm¢492(m 2H), 1.34-1. 17(m 5H).
Chloro4rret yl-2-{2- rrethyl 4-1 2- 1rrethy| Pgerldl
4 ethyhaipanidin ahd hbutoxylireng e:‘ idey 5 7o pestirrad solution of

éﬁg’n!nﬁletﬁwmyénoﬁ’n A% mdtdﬁ']’lﬁeﬁ’i‘dh‘?{ﬁd 13 08 I, PORRYLIV)

i um toluene-4- “sul f To a sol ufion of

ratolliemed(5 8- mak hatshTCG wpa 28Peed £k diisobutylalumigurmridride

G 457 i ARATRD A o, Aher 3R Ho8eRe ©0ghlyang 1.0

A Ezmg(p mL)I'WeresaIIdmﬂldmpwas Merremfrmg f@BCnamd.0 M NaOH
1

ot L Tikeb Honas, Pladed Bl 48 dofir p3BsShaidrune (40 L)

ahd aichicrome(HER@ (M) migr ehadditonndstdxeratiexiitiee tiness with
stirred for@gbmn The chl oroform | ayer wa ngarated

SHqufﬂ%“é% ane{ng GANEPINBE CXHAGIS WEER WhP ENGyidrigd

A{yrm?éhp lank r&oﬁ&&r@rfa@écprmé 2RudBloll- wé@“&rﬁi@ﬂmyﬂ\ﬂ&hod 2
extracsvvere dried filtered an concentr at ed

35 @Wé& 56 0d86%) phihpditle ¢PMPaLYH.oxty NMR K40 MHzs @%1 9.87
|
By T R B a0 0L B (T P 7 g IR 02 (69 =
addidz, 2 2&86-2.80 (mi Alg), 2625 (30 3h.ni, %mam 2H), 1 83 1.75 (m,
%ﬁgaf:% PP, %’)d;i 54 42 r942I9]5 193461r s added and

m Xt ure' was ‘s rred réac Pon mxture

Ba s6-Hluond-EemethyF2-6h146(1 - mgthyh@g@"y|Q2’(9ylbfgwoam'|mmt}ad:-t-ed

I X_ L .10% 2-p anol in chloro ) .
BhzdisfaRold, his PARFRIEN AT fiopaled UGS BGy g flely i
Seheca Recdduné 8dising Jj4vE -rAethy-piperidin-4-yl)-butoxyl-benzaldehyde

th per i 4- ano The residye was

LG 0ROk Pt halie S Tee by e Esng 2 Haaine (12 g,
P9 @i, . 66§um—anc5N§28503| )8 ﬂrgi optmdnmeselefqewyl Punflcatlon
chloride (1.1 g, 5.7 ) added. The sgl
\%g/lethod 2 afforded 28.7 mg (54%) of the tltle compound. M electrospray) :
mass calculated for CogH3oFN3O, 395.24; m/z found, 396.4 [M+H]". 1H NMR
(400 MHz, CD30D): 7.72-7.62 (m, 2H), 7.47-7.32 (m, 2H), 7.08-6.94 (m, 2H),
4.07 (t, J = 6.3 Hz, 2H), 2.90-2.80 (m, 2H), 2.53 (s, 3H), 2.24 (s, 3H), 2.04-1.92

(m, 2H), 1.85-1.66 (m, 4H), 1.59-1.47 (m, 2H), 1.39-1.17 (m, 5H).

The foliowing compounds in Examples 96-101 were prepared according to the
procedures described in Example 95.
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warmed to rt and stirred for h. The reaction m xture
was concentrated under reduced pressure and the
w0 easdusonas partially purified by Method 2. TheT/US2004/031855
resulting material, toluene-4-sulfonic acid
2-(1-met hyl - pi peridi n-4-yl oxy)- ethyl ester, was added
ure of 4-hydroxy-2-nethyl - benzaldehyde (275
E%’?‘E'goggmml) and K O (699 ng, 5.1 nmmol) in DWF. The
ture mas heated to 100 C and stirred for h. After
t the m xture was 9l1poured into water and
ac ee tines wth ethyl acetate. The conbi ned
ra e dried (Na SO), filtered, and
concentratedO he crude product was purlfled by Met hod
2 to afford 409 g\of title conpound. H NWVR (400
MHz, D OD): 10.10 (s, ), 7.80 (d, J = 8.6 Hz, 1H)

7.72 (d, J =8.2 Hz, 2H), 7.26 (d,.J = 7.9 Hz, 2H)
&-dethylfer{3-[#-(1-methyl-pipgrigin-4-yljputogylsshenyl}-11i- Qelzzolmﬁ,_azole.

Zx/\@ eﬁ—btr%ég%?rgéég ca?&ﬂlate% fgrO%z%H 5\1261“87?% n%?o@géag‘ﬁa 4

¢M+HEH) H NMB540€ MHHICD D7 86:7.BHM., szﬁ 44 @B s( ), 7.29-
P22 b DRI % o o e JTUG50 hel 22 18

plze mil), 13- 8Ht bé r 504 szlel))IZeBZ (Ami 2H)c 2r{aqbinsl, MsZ;ﬁSe(pamé)j

H%Fﬂgléﬁstrﬁsfpgfﬁﬂtﬂﬁf1§¥3ﬁ@gjra%H§rocedure usi ng

et hoxy] - 1- met hyl - pi peri di ni um t ol uene-4-sul fonate
&47 5 rr% 0.1 mol, 1.0 equiv),
XgmpP Y- 3- et hyl - benzene- 1, 2- di ami ne (27 ng, 0.17
nmmol;, 1.6 equiv), and Na S O (42 ng, 0.22 mol, 2.1
] NPur it cation by Method 2 afforded 20 ng (46%
of t onpound. MS (el ectrospray): nass
ca Med Yok CH CIN O, 413.19; niz found, 414.3
[MH .HH NVR @ CD OD): 7.55 (d, J = 8.5 Hz,
1H), 7.42 (br S 1 -7.05 (m 1H), 6.98 (d, J =
2.3 Hz, 1H), 6.93 (dd, N8 5 2.5 Hz, 1H), 4.21-4.17
(m 2H), 3.88-3.83 (m , 3.57- 3.47 (m 1H),
2. BDinetey-3-(8-[42H)ymethybpipeEdingiHyl)-batogy)-grengih1H-

ﬁ§'§°'éxd%9° m 5H) 2.02-1.90 (m 2H), 1.76-1.60 (m
e

(MS:tdlmtmspFay[):tmyi;s @al§@ateritfoC sk N30 BOMEBhy/z URI3382.6
% BFY ILRDR (28b Wik, XeB40D): 7.73-7.61 (m, 2H), 7.46-7.36 (m; 1H),

7.36-7.25 (m, 1H), 7.09-6.98 (m, 2H), 4.08 (t, J = 6.3 Hz, 2H), 2.93-2.82 (m,
2H), 2.53 (s, 3H), 2.38 (s, 3H), 2.26 (s, 3H), 2.08-1.97 (m, 2H), 1.86-1.68 (m,
4H), 1.60-1.47 (m, 2H), 1.39-1.17 (m, 5H).

Example 98
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propoxy] - phenyl } - 1H benzoi m dazol e. A
3-(1-Methyl-1, 2, 3,6-tetrahvdro-pyridin-4-yD propan-1-0

wo 200504480350! uti on of 4- PCT/US2004/031855
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(3- hydr oxy-propyl ) - 1-net hyl - pyridi niumiodide (28 g,
100.4 mmol, 1.0 equiv) in ethanol (200 ni) at 0 C was

dded sodi um bor ohydri d
b o MR e ),

. W@ﬁzﬁﬁﬁ'ldefz% for 30 mn and then poured |nto wat er . The

aqueous sol ution was extracted with eth acetate and

ﬂ\t&(e&mtm@fay\)ﬁgasﬂq;aé@l@tﬁg fegauHadGINg @ r& 21ar|p@/2 found, 412.4

Bﬁﬁ%ﬂﬁﬁk‘ﬁo Mﬁ%fwﬂi&g’% 62 ) 2], 7tzhﬁ7 get(hﬁ Fa).

3(%7@12 mJ2H)6469HzJ ZG-I)HZZZBB-ZZQ’GZBOrﬂn ZH))J 84 JH),

%%ézgﬁglzz(# ﬁ)(m Piter 3587 ﬂﬂ? ‘éﬁ; $:6h™ 48m5M, 1.30-

- AthydHy-f 3- (1-net hyl - 1, 2, 3, 6-t etrahvdro- pyri di n-4-v
propoxylbenzaldehvde To a solution of

3-(1-nethyl-1, 2, 3, 6-tetrahydro-pyridin-4-yl)-
@5gﬁ@m§§gol (2.24 g, 14.5 mol, 1.0 equiv) and
pyridine (1.64 nL, 20.2 mmol, .4 equiv) in

di ch| oronmet hane (50 nL) at 0 C was added

p- tORyenes nyl chloride (3.85 g, 20.2 mol, 1.4

eq action m xture, which was allowed to

Warmtoprt, stirred for 12 h and then poured into

wat er. The aqueobs _m xture was extracted with

di chl or onet hane and extract was dried filtered,
and concentrated. The due was subjected to col um

mat n.sili .10%. mat
TR B2 R A et n B pip AR o eyt 1
rﬁemzoﬁhﬂdfz‘derl- gydroxy 2- et hyl - benzal dehyde (639 nyg,
. nmo a K
S Tl e o s Gpibwaf Bt oo ey, 40k ez flha, 4ge.4
3th1\]\de vam)glgo:mm tCB{%D)‘ i7130e7.28 (tnhn Hl);tgahm (padh)ot.16-
| a orraceous ear e r
5 B Tver bt dn. 205 eSS TRS %ﬁ%mﬁs I e
Eﬁﬁo (rﬁSQI‘i};QBﬂ@@ BT, I2f4§eds bH) Mezsiﬂ/gi 3213@23&5@1—9 294-ngn
of the title conp 6
J(m £H()s1 88p1. 777(n782ft)d1 73 1—6% B, 28). 1#151 149dp, 2hiy, 1.40-1.17 (m,
&9, 2.4 Hz, H), 6.84 (d, J = 2.1 Hz, 1H), 5.49-5.43
(m” 1H), 4. 09 (t, J = 6.3 Hz, 2H), 2.97-2. 91 (m 2H),

Example 100

oSy,

5-Chloro-7-methyl-2-{2-methyl-3-[4-(1-methyl-piperidin-4-yl)-butoxy]-phenyl}-
1H-benzoimidazole.

MS (electrospray): mass calculated for CasHa2CIN3O, 425.22; m/z found, 426.4
M+H]". "H NMR (400 MHz, CD3OD): 7.40 (s, 1H), 7.33-7.24 (m, 1H), 7.17-7.10

- -4
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2.65-2.57 (m 5H), 2.35 (s, 3H), 2.25-2.16 (m 4H),
1.99-1.88 (m 2H). C

W@ 265100807 4- et hyl - 2- (2- met hyl - 4-r 3- ( 1- net hyl - RCPUS2004/031855
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etrahvdro- pyridi n-4- yl)-propoxyl-phenyl
H benzoi m dazol e. This conpound was prepared by the

?ﬁ@?ﬂﬁe&c{@b Ay ﬁ;@,ﬂe (3] BeAGE B2 31588 8, 2H), 2.56 (s,
3%832 Bsl( @tsrgM%O(spym gi crrr.fﬂ)gyl (O, RHOPRBYH 8%, alHie hysder .48

E(m:lﬂ r'b4$-1n‘eﬁﬁl9'l5i‘ﬁenzene 1,2-dianine (29 ny, 0.18
nmmol, 1.0 equiv), and Na S O (45.2 ng, 0.24 nmol, .3
equi v). Purification by Method 2 afforded 15.7 ngy
(2Eplefidthe titl e conpound. M5 (el ectrospray): nass
calculated for CHCN O 409.19; mz found, 410.4
NVR (400 MHz, CD OD): 7.53 (d, J = 8.5 Hz,

, 1 H, 7.08-7.04 (m 1H), 6.93 (d, J =
: ~nLH) & 89 (dd,. J = 8.5, 2.5 Hz, 1 H),
5.49-5. 44 ( , 4.04 (t, J = 6.3 Hz, 2H), 2.96-2.91
(m 2H), 2.64-2.5 m , 2.49 (s, 3H) 2.35 (s,
3H), 2.28-2.16 (m 4 1./¢6-1.88 (m 2H). 93Exanpl e
94 N

L i thylpppdrisirB iV utdxyF-pReRyl

ifluﬁ%?oﬁjﬁ? i‘lk‘inn%tr{y@:Sf[E ?ﬂ%x@ F;‘;ﬁc))hen yDll—l— ﬁqfﬁ Ayt
i Hi-bapziri aZh@ title conpound was prepar ed as

?8%%@?@%@8 G5 Rty SRS AT P oo 4
(WOOHINHH NGIR (200 Mz 58D(QD).745-B. (B )Y 307(t3b= (i Hz,
i G € b dhogh 38 e d = Bdeant vz

4(nQ@|—{12 49 (s, 32148, (s 2)), 2250@; 2HYL. Q7 .93Hn, 2P1) 5589-1567

(@ 4%'331 6% 19§9 imgé—l)( :ﬂ416[315 '@xg I(Z 9gH) , 2.27-2.18

-Fluoro-7-methyl -2-{3-[4-(1
-nethyl |per|d|n 4-yl)-but oxy] - phenyl }-1
dazol e.

[4 (1 Met hyl - plperldln 4-yl)-butoxy)-benzonitrile .
Nyl eridin-4- yl)-butan-1-ol (0.747 g, 4.37
Q—eéfi§ 3- hydroxy-benzonitrile (0.52 g,
™~ o~

6-Fluoro-7-methyl-2-{3-[3-(1-methyl-piperidin-4-yloxy)-propoxy]-phenyl}-1H-
benzoimidazole.
A. 3-[3-(1-Methyl-piperidin-4-yloxy)-propoxyl-benzonitrile. To a mixture of 3-(1-

methyl-piperidin-4-yloxy)-propan-1-ol (295 mg, 1.7 mmol, 1.0 equiv) and
polymer-supported triphenylphosphine (1.14 g, 3.41 mmol, 2.0 equiv) in THF
(40 mL) at 0 °C was added diisopropyl azodicarboxylate (0.67 mL, 3.41 mmol,
2.0 equiv) dropwise via syringe. “After 6 h, the mixture was filtered through a
glass frit and the filtrate was concentrated. The crude oil was purified by
Method 2 to afford 187 mg (40%) of the title compound. MS (electrospray):
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4.37 mmol, 1.0 equiv), and pol ymer-supported
tri phenyl phosphine (2.3 g, 8. 73 mmol, 2.0 equiv) were

waeoepenger in THF (40 m _). The m xture was stPCT/@2004/031855
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30

under N and cooled to O . Diisopropyl azodicarboxyl ate
(.72 m_, 873 mol, 2.0 equiv) was added dropw se

St 0B e i P oS Bhatd bSO
bhaH2 dockey: frad7 83 %k, @H? R.70h (khaH & the- Wm'pﬁum')

mass cal cul at ed for

I t
o S 3T Al 3 B 4 i b L e B D, 288861

)Z(EB E@S%gsz’(é ér@] 2]12'12 O(Zér%“%li)z%%(gbégw leg 18s- ?25%9 (rh,/BH).
w@w&

2B.26-HlwarogH-netivi-24313-8% ridin-g-21lo

é%n%oéjlgé%c&én Ig@stlrred Iu%o fgrﬂ’, ?—'ﬁqéth%-p?fperﬂdl -Z-)ﬁo"x)y)-

- Yo dvsi]-bphpenitrits (0187 g, D-B8Uhesy [1-Mequta) idadiudre (5.00nld at 0 °C
stirr

Jiseqled Lo eiebietminum prgridsr stypne 6hgB Aty fig2mmol,
(05 84ul). AftOO3 AMMlethahoP(9adL) did 1 M HQ&SG?(*IEO n’nﬁ) Aefd-3dddd.

0 C was added .5 M di i sobutyl al umi num hydride in

U1 avasstived Tar 38 mimeiben 19 MAWGY (|l dwas aded,
'T%FIJWéH)b §Sd0adldodfte p OQS%H é@ré’[&%@#ﬁ.)‘é{ﬁ&%ﬂ@ﬁ&@%eth%ﬂe

8WI se After stirrin
80 anlde difter sfinripader ?zgfmgatﬂme mixduresias extiastachibiseaiiimes with

T
SHSEBIT GO0 R TR R i
niNe2.304), filkered oangd crmﬂ:eetrahedctT@eweﬂdueva@erbmllyipubﬁemby

%Fﬁg(ﬂém Brd 108 g T Roeta Yy ST ab Py e 4505,

t prepdiyl-benzaldeiodechnd-sevbfal o420 UMdEntlﬁ.er)iUCtg Isdlstionlof
(e ofige"3-f3-fomelhyi kg Yo by 3ipb el Beriaiadhyih Gatge). 4
2‘1uZ>50 GS’metBtll)-berteﬂé -1]2-8R&n{ine (ZZH}ng) bn@N&S165 (MDMEHYas stirred
% é for 1$3rlq ‘I%”n@ reactlon4m|xture V\Sas Ioac‘j_gd dlrectIL)l/ oln S|Illc% g(el and
%Lﬁﬁléera@cgrdnﬁtthmhetﬂo& 3: whrch bffoRicdyds. phfg?éﬂ tﬁé '?ltlé'c}émpound

but oxyl - phenyl ) -1 Hbenzoi m dazol e

d\ﬂgﬁa'ﬁétﬂowar h@"éﬁﬁtcﬁ@él'aé%%f@f pbté’&BFNﬁQBe ﬁ@?éﬁ? W@@@Gr %98 4
NEW]“WH NMR 400 MHz, CDs0D): 7 7 38- 7d2&'f1 2H)
1-neth peridin-4-y ut ox f enzal
-@QBS@n nﬁﬂ6t1h96éd-dg 36035 m2H)333 19 (brs,
4ﬂﬁ) Y%8%brs EHYY 2P RIERNS . b3 & @1, ©FA-18o (m, 2H), 1.86-

1.72 (m, 2H), 1.60-1.42 (m, 2H).

Example 103

N —
\
C'ﬁ[{i@oﬂ(\_

6-ChIdro-4-methyl-2-{6-[3-(4—methyl-piperazin-1 -yl)-propoxy]-pyridin-3-yl}-1H-
benzoimidazole.
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0.09 mmol, 1.0 equiv) and Na S O (18 ng, 0.10 nmol,
1.3 equiv). Purification by Method 2 afforded 28.7 ny

W@ 2e03040307 t he titl e conpound. MS (el ectrosprayPCT/EE®4/031855

calculated for CHFN O 395.24; mz found, 396.4
[I\/H—|] . H NWR (400 MHz, CD QD): 7.72-7.62 (m 2H),

_ -Ricofdnitrife. Oro éfstlrre(id soféitién

:eH',B 42nelk1yl-:p|p@22|(1m yIpphopan- -1y (1 O6% 3@ rmmxgl 1.0, &piv) ing PMF
39-1 .1

(B e Mhndatoamashhe s idgen’d 8599%? S o R HyRAGe

rQ:BKB:m@uQ s rﬁlmst;z lﬂo?qhw)r%cﬁxmrwlse QIrxceQEExlamileéfe%scence
4-
Falpubindibemnutenre hona Bt iyl oppled ke e
%@'uﬁ@h at @-@hfo%mé’&ﬁl?\oaﬁnle Y(BZ6 fr@u BB2 rﬁ%&l 4! (ﬁ Mhhﬂ/ ) in EBMNh(/RmL)
(400 MHz, D g 9{% }—Pi br I—‘Q_
wagghawa@@eq and {he mmtt.gg_s#rr fqr,ﬁﬁ ,_a he qea@ ona auxtyr 2Wes 3
?%rtm@ah@d S}@_f)v&n (G, a% Naﬁé@% %0$nl|_'}zand1d'fnoro§>rl519(6()tmL)] The
JFPanidlager Was qu) NahSQg) jlltarpd( ﬁpé zppgcenj[ra tp gwe @,ﬁude
MNW \f&agzyrg‘ﬁd by( iolumphchromatograpg?/ rgsnlhca ?31 10(%:)(y
Mmelydr}la meeﬂmaok[{lurdodlzglgmmNBa(l@M te@tffpatb?@y)g (4itbeof a
cu

Ridareon faeciappiy mass GolThg gt Epatld, 20 M6 kv
found] 280 .3 [KA+34:. 7' 2 EMR406) MHZ, 0DC6): 9847 (dd, 2H) 2.340@8Hz,
3Hie7 72 Gy 85, 36 e, WP 2086 séé“q#rz i) 5.7t =
b.8biz12198 2(76-2 ébl) m, 1061@-212@@ Gm), Zbﬂ-ﬂ g5 @9-2H)L7 (m

Exanpl e
il arbaldahyds. pig 6Xy

cEiI::_D &h3- M»Msethv B
coBfé%rIW &) Eolutl&?afzﬂ—g%ﬁ@%ﬁpld%ﬁﬁh %%r@ﬁ@i%—)(ﬂcotlﬁaﬁlﬁll
'z

cal cul at ed

[(#8G-mg, H8QAVRMEh a0 ReEY) igtoloppe (20 mb). unger prnatrmpgphere of
mtfgge%, was 6Bked v diisobutylaluminum hydride in hexanes (2.79 mL,

2.79 mmol, 1.5 equiv) dropwise. The mixture was warmed to rt and stirred for
2 h. Methanol was added (5 mL), followed by 1 M H2SO4 (10 mL). After

stirring for 30 min, the solution was neutralized with satd. aq. NaHCO3, dilute‘d

with satd. ag. sodium potassium tartrate (10 mL), and stirred an additional 30
min or until clear. The mixture was extracted with chloroform (3 x 50 mL) and
the combined extracts were dried (Na;SO,), and concentrated, yielding the
crude product, which was purified by column chromatography (silica gel, 0-10%
(2 M ammonia in methanol) in dichloromethane) to afford 225 mg (46%) of a
colorless residue. MS (electrospray): mass caiculated for C14H21N3O0;, 263.16;
m/z found, 264.2 [M+H]". "H NMR (400 MHz, CDCly): 'H NMR (400 MHz,
CDCl3): 994(1H s), 8.61 (d, J= 2.3 Hz, 1H) 8.06 (dd, J = 8.6, 2.3 Hz, 1H),
6.82 (d, J = 8.6 Hz, 1H), 4.46 (t, J = 6.6 Hz, 2H), 2.64-2.33 (m, 10H), 2.29 (s,
3H), 2.03-1.96 (m, 2H).
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7.09-7.02 (m 2H), 4.09 (t, J = 6.3 Hz, 2H), 2.91-2.81

(m 2H), 2.68 (s, 3H), 2.24 (s, 3H), 2.05-1.93 (m
wQ@bkl)os5/044887- 1. 67 (m 4H), 1.60-1 .48 (m 2H), 1pBBUSH0LB31855

(m 5H). Exanple 99

5, 7- D net hyl - 2- {2- net hyl - 3-[ 4- (1- et hyl - pi peri di n- 4- yI

)= bt - phe II-I%- &Nz 0. I

. MVRoé fimMezole CTHED)om pouB@-wa2arepetedly) the fndiBiod siesdribed in

%ne?@%éc%@ulre&smusir@_&-[%é %It_r'}?yl pﬁ)eggm %%r@ﬁ?xgﬁyhdme 3-

%a%l&éhgd%"@lg 43317(rfﬁm03;1) % gah{ag 5t&hlordks- mezhﬂ%eﬁﬁene 1,2-

(q'ﬁmmﬂ) (27 mg 9- 11 @, :2 0 spyiv). b N1 (4:2 ms»r@ 5 @Jﬁ%ﬂ@
%Q]%R/) Puri catlon b M%th?%z affoI[]d?d 54 [ng ZQ"/&éJf the title compo nd

I"or o- pl1 peri
Msyelpemmm] mphe nglbl}xlateﬂHOb@mtbeGINd@zéﬂ?w g NB/z #gund 400 3

it Bt keog YR, COCEY T a0 i e 230

(15H) 14D:7.32 88; THR4.91ngs, H), 677 1L{&, 7.218.7974, riH) ,14-1)28 (t,J=6.7
Ly R O T I

2041 .92 (m 2H), 189165(m 4H), 1.63-1 48(m
, 1. 41 1.16 101 .

6T hﬂ folipwing Cﬁmmyndszm% 0"31 Pa.wete peanayed APgREdingito

e bF&ceGHFé%’%scﬁﬂS@f‘M' E}xam‘lplérhbgnzm m dazole. MS

(el ectrospray): mass cal cul ated 409.25; m z found,
410.4 [ MtH . HNI\/R(4OO MHz, CD OD): 7.43-7.33 (s

J=7.8H, 1H, 7.16-7.10 (s. 1H),
%8‘% 3@4(m 2H), 4.05 (t. ED_ 5.4 H, 2H§S 2.501-2.81

(m| 2H), 2.49 (s, 3H), 2.29 (s, 3H), 2.25 (s, 3H),
94 2H), 1.89-1 .67 (m 4H), 1.63-1 .49 (m
m 5H)

N._

4-Methyl-2-{6-[3-(4-methyl-piperazin-1-yl)-propoxy]-pyridin-3-yl}-1H-
benzoimidazole.

MS (electrospray): mass calculated for C,1H27NsO, 365.47; m/z found, 366.2
[M+H]". |

Example 105
ﬁ _
\
70
Ve
H

5-Fluoro-4-methyl-2-{6-[3-(4-methyl-piperazin-1-yl)-propoxy]-pyridin-3-yi}-1H-

benzoimidazole. 7
MS (electrospray): mass calculated for C21H26FN5O, 383.46; m/z found, 384.2
[M+H]".
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Exanpl e 102 _ o
6- Fl uoro- 7- net hyl - 2-{3-[ 3- ( 1- net hyl - pi peri di n- 4-yl oxy)
weo peospessyl - phenyl }-1 - benzoi mi dazol e. A 3-[ 3PCT/US2004/031855
- Met hyl - pi peri di n- 4-yl oxy) - propoxyl - benzonitrile To a
m xture of 3-(1- nethyl-piperidin-4-yloxy)-propan-1-o0
(295 ng, 1.7 mmol, 1.0 equiv) and pol ymer-supported
triph nxhghosphine (1.14 g, 3.41 mmol, 2.0 equiv) in
féﬁf @ ) at 0 C was added dii sopropyl _
chlcarboxylate (0.67 M , 3.41 mmol, 2.0 equivV)
€¥e Ame v syringe. After 6 h, the m xture was
a glass frit and the filtrate was

rat cru oil was purified by Method 2
to aff"brd 187 rTg ofi—the title conpound. M5
(el ectrospray): 98rms alculated for CHN O,

27M1e - 2#{6-43-f(0-m1ﬂhyl~%7@n@|r[ Mgl‘;ﬂfropdstyiﬂgghdni@q/

3 TH) .10 (
é’ﬁﬁzo'ﬂ“'wof e Hz 2H), 3.61 (t, J = 6.2 He,
2!H)6 B(Bireth ‘

rJ xg1-RitofinBnitdle) - Toz%éﬁriéqggoltmon

(1gnethyl piperidin- 4-y|) propan -1-ol (5 0 g, 31.7 mmol, 1.1 equiv) in DMF

7200 HB) Sndertt Mostnb® Gl LB S Be RO M B
6789, 48.30N®l,[ 135 equinkpdriibn pigee rOocathé- |mhal>eﬁefvescence had

I%HBth é’]thgﬂ?%ﬁgé Mxé %18%{99 ‘?éog 85221 the cholﬁ/p % gau sglutlon
of Bbuonitetinomitrilertd 0yl rascEe minol 1 obtgqna/) (nlom-' gz‘o mL Qe?then
0B b T AL sueiir il e R0k 2 oo St oo,
mgniNaHoey (50 nM)IﬂalG}bnhé%@hiL)V\@\Spr@Gi@ﬂé’te W ﬂoﬂW@Q aRY was
8P'ierﬁ‘%ff@h%?%%¥n @g&af%flfjoms&%?éﬁ ¥ merq'%g’eﬁ SH Brod niThe

h h@temvéé gbScom@texionRftRE vblihReahd HRScHhd &o EJf %F&frp?{af%
and the conbi ned extracts were wash W t

M’@F r?ghgfd?qi 8ad crAbined)to ofve &84 8d76%n af adntngersaliddwhithe
W%§ iudee \A)Nﬂéumﬁhéraﬂ)drbﬁcgﬁ’éd fMSCtel%\étry?ﬁrQQ)d nfaskGaflul & for

a mxture

et AR B iR 4-1H6RY) ' NMR ( (400 MHz, CDCL): 8.46
gy TR 0P 90 8181 o) I B
B 3 .tching 55 Her 240, .96 3:50oy) 25, GoBkld b6y
#HS,9%379)34 (i, 2H), 0.89-0.81 (m, 2H).

B. 6-[3-(1-Methyl-piperidin-4-yl)-propoxy]-pyridine-3-carbaldehyde. To a
cooled (0 °C) solution of 6-[3-(1-methyl-piperidin-4-yl)-propoxy}-nicotinonitrile
(640 mg, 2.47 mmol, 1.0 equiv) in toluene (20 mL), under an atmosphere of
nitrogen, was added 1 M diisobutylaluminum hydride in hexanes (3.70 mL,

3.70 mmol, 1.5 equiv) dropwise. The mixture was warmed to rt and stirred for
2 h. Methanol was added (5 mL), followed by 1 M H,SO, (10 mL). After
stirring for 30 min the solution was neutralized with satd. aq. NaHCOs, diluted
with satd. ag. sodium potassium tartrate (10 mL), and stirred an additional 30
min or until clear. The mixture was extracted with chloroform (3 x50 mL) and
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f1 uor o- 3- net hyl - benzene- 1, 2-di ami ne (27 nmg), and Na S
Oin DVF was stirred at 90 C for h. The reaction

wonossonsonas | oaded directly on silica gel andeoousiooedisss

according to Method 2, which afforded 28.7 ng of the
title conpound. MS (el ectrospray): mass cal cul ated for

ﬁ'lé'l:d:rﬁblﬁ)sd )e;i@gctgaﬁeré'fﬁﬂecf MSO&fﬁﬁe&d[dﬂﬂFﬂomeHrMbﬂ (rhe0

IOl modsbins okied by seluptn Ayoketictant (SBrg 9el Sels 2y
%Eﬂmgrgg 1”7?')‘56%—9% i d&E&rorﬁE‘?nang) t%Saff'o*P@ 598 %d‘QQZ"@ &4 ( S
cotorigs$ oil.. BIS-( Eleamogpray)z F)ass Eﬁkﬂﬁﬁl@ fjp@)§15H22N202 262. 17 m/z

ST 268 AR H R doB ity T0EKL i ARENO 1R OD e

84730t 4; Ma} I8y83 (i, per 23iHxE, 1H), 7.98 (dd, J = 8.6, 2.3 Hz, 1H), 674( ,

- B D. %S%Z?QQIé«%@?ﬁ%@%ééﬁ%ﬂb%@i?éb 6o

e (m 1719, eBsivie iR, N (60 m ) under an atnbsphere
of n| t ro en vvas addeld 60% SOdI um hgdrl dreI : 379I 0,
7w, A - D 20T ’, A Hz T

WWMQ%&PB%@ r FFJb%réﬂ Xy B DR ABecR

hen coo . solution of
GarteraRynceditre dossing 6{% ((-erthyhgipegdis-whinsropoxybrwigines$-

fcg %rﬁée%e Fn\gg r}ﬁ%oﬁqd@g%lﬂ@gﬁrn&hy‘ B‘éﬁfeﬁgslti Jilffne

ction m’xtur i t1oned between
K46 chg, ARS8 MatdCO.Q 8quin) and NagS£1l(84 onmOrﬁQ smak 1.8 equivd

BBl e Ry G R ke i e, v
Rektfrogrtay mest calultedion Cogt,aiig; 5(6@1.23 oz deund, 3653%
B PR o hoE 0TSk g Gl AR 905071 85
(1¢4fe¢t26Qﬁpﬂab))7 1amss =Cab ¢ aﬂggbmczlns.g_za(aq, ing), mrga (8aund,7
T 170, b0t JELG.0 1. ). b 2760 260 27334 gy 313 2%

L2
égd%ﬁﬂ.1595281 83 ﬁ’r §HWZ1 811|T|)62 f‘n 411;;))(1 39%11H1§ggsl?jrzn ZE)I)

B. 6-r3-(4- I\/Ie_t h_yI p| pera2| n 1-v
~FHORASWihg RSFIFALAGs Br EAHES#6Y.968 wbe Brepared according to

the procedures described in Example 106.

Example 107

4 5-Dimethyl-2-{6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-yl}-1H-
benzoimidazole.

MS (electrospray): mass calculated for C23H3oN4O, 378.24; m/z found, 379.4
[M+H]".
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cooled (0 C) solution of
6-[ 3- (4- net hyl - pi perazi n-1-yl) - propoxy] -nicotinonitril

we 20486480y, 1.86 mMmol, 1.0 equiv) in tol uene (POT/IK2004/031855

10

15

20

25

under an atnosphere of nitrogen, was added 1 M
di i sobutyl al um num hydride in hexanes (2.79 m , 2.79
;E%l I'ﬁ gqui v) dropwi se. The m xture was warned to rt

"Re TP for 2 h. Methanol was added (5 m ),
foClowed by 1 MH SO (10 m ). After stirring for 30
m A, tihe solution was neutralized with satd. ag. NaHCO
@ ud W phosatd. aq. sodium potassiumtartrate (10

~<f,Nnd SN rr an itional 30 min or until clear.
The nmikkture was ex cterd—with chloroform (3 x 50 m )
and the conbi ned extr Ss'were dried (Na SO ), and
C@@ﬁﬁﬁwq&gﬁ[é 1thc§h3‘i|l;ﬂ£értd'}ﬁ4%ll L&@p@f(y‘]’-@?‘ﬁdm 3\A_¢n ¢H- was
purif y col umm’ chr omat ography ica ge 0- 10%
(@enztp I& in methanol) in dichloronet hane) to

(Up3cfeesopra) itRebalisfectfir P RISINGT RN M fgung, 3053
rﬂ\fz*H]ound 264.2 [MtH . H NWR (400 MHz, CDClI ): H NMWR
(400 MHz, CDCI):994(,s),861(dJ 2.3 Hz,
1H), 8.06 (dd, J = 8.6, 2.3 Hz, 1H), 6.82 (d, J = 8.6
I-Exarht)le1@946 (t, J =6.6 Hz, 2H), 2.64-2.33 (m 10H),
: 203196(m 2H). 100C

}-

-2-(6-f3-(4-nethyl -pi perazin-1-yl)-pr

i di I H benzoi m dazol e. This conmpound
)G thod described in General
Procedur & 3 usi ng N— ‘
6- [ 3- (4- net hyl - pi per azi yl) - propoxy] - pyri di ne- 3-

SRR AR T 8 T ey

nytpH H- bbn@oneqdmzo)e and Na SO(42 ng, 0.22 mmol, 1.3
‘ ] g ﬂm?ﬁnlgg .[(0739 s@irred

C@dlmﬁdrﬂbfaﬂ Bc& teltilafﬁle%w)plp%ﬂm]a&ﬂ 20 mLf bdé dnmdloo 53equ1v) in

B 0, M B0 i By i

61.48 riflol, 4 .5eduiv). Hzter 31b|)m1n4th%8reé&tlordmRtLﬁeZvalsialvara"fd)d t00°C
2.67-2.31 gm 13H)

Ti0E 4P SVINHRIHE e 6%’51%83‘78 %Exéﬁﬁiuagn fﬁﬁ}%&—%’?s@ Diferidin-s-
Py IRBAIRMy AGERINShikde (200 mg, 0.77 mmol, 1.0 equiv) in THF (3 mL) was

then added. After stirring for 1 h at =78 °C, the mixture was treated with methyl

iodide (0.05 mL, 0.84 mmol, 1.1 equiv) and stirring was continued for 1.5 h
before quenching at —78 °C with satd. ag. NaHCO;3 (5 mL). The mixture was
warmed to rt and extracted with chloroform (2 x 10 mL). The combined -
extracts were dried (Na2SO4), filtered, and concentrated to give a crude
residue, which was purified by Method 2 to give 120 mg (57%) of the title
compound. MS (electrospray): mass calculated for C1gH23N30, 273.18; m/z
found, 274.4 [M+H]*. "H NMR (400 MHz, CDCls): 8.39 (s, 1H), 6.67 (s, 1H),
4.31 (t, J = 6.7 Hz, 2H), 2.90-2.79 (m, 2H), 2.48 (s, 3H), 2.28 (s, 3H), 1.95-1.63
(m, 6H), 1.40-1.20 (m, 5H).
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the procedures described in Exanple 103. Exanple 104 N

N-

wd20dsmgh7 2- { 6- [ 3- (4- et hyl - pi per azi n- 1- yl ) - pr pODY$I009Y31855
ridin-3-yl}-1 - benzoi m dazole. MS (el ectrospray):

mass cal cul ated for CHN O 365.47; n12 found, 366.2

: dl'pDa(ybHJWn loﬁnrnnéihyﬂ@[(’:lm mb&nylz;mpamdia—zlow)sprow&y] nrcotrnonrtrrle

(SASFAL 5% B TBS AR UREDA R G -Ehd ol 8

Adrrb@!btﬁt%ﬂaﬂﬁmﬁﬁm[l@dfrde n‘EtblTLbélneIQﬂ Rerridi no@ mrhdl; RI0REKY] Thy

ridin-3- -1 - benzorm

d
gnixture wavérqrmedﬁp r%i"?do‘r" e %\fot %Poé\é@éprn% (2 ;i) rves 39dede.
-lfglécﬁve?d b)LrI W%‘S@L T After stirring for 30 min, the solution was
-plperl ropan-1-ol (5.0 g, 31.7
mwrtralra_edlw@rq aatd) ag. rNémiﬁiOé g em)ntmrrﬁi@r aodiubBRIREFIEM
gért%'té ;ﬂ?ﬁﬁll, a&@sstr?rgg e a%‘d%’oﬁgpﬁdimrrh&duﬁtﬁi %le%rl. I?r:fcla ?r?r)gtfrre

uiv) portion
efdeexicstaheith bbddrcsforbs(3d>ed5 er)@nmtlm oombmsl extratisdvare

@Orreﬁl bBaPeb i R TEbehfael o 2658 A8 freguee,)
pro@idt, whi2h was)usaawmbenpmumﬁbranm NIVR (400t MHe, SDCi):erd).0

f°+ﬁ%a6@h Gy bl AE) e Y= b e a2 i, 21

fosoed) aandz\@ws cmir) eobede®ymvergyumaE i hQr(mt 5911)1 to
afford o1the desrred product Tef|3trate was

an _orange sol i d
General Procedure 3 using 4- methyl 6 [3 (1 methyl-piperidin-4-yl)-propoxyl-

pyridine-3-carbaldehyde (60 mg, 0.22 mmol, 1.0 equiv), 5-chloro-3-methyl-
benzene-1,2-diamine (34 mg, 0.22 mmol, 1.0 equiv) and Na,S,05 (54 mg, 0.29
mmol, 1.3 equiv). Purification by Method 2 afforded 27 mg (30%) of the title
compound. MS (electrospray): mass calculated for C23Ha9CIN4O, 412.20; m/z
found, 413.4 [M+H]". "H NMR (400 MHz, CD;0D): 8.77 (s, 1H), 8.23 (dd, J =
8.7, 2.3 Hz, 1H), 7.25 (m, 1H), 7.12 (t, J = 7.5 Hz, 1H), 7.04-6.98 (m, 1H), 6.74
(d, J = 8.7 Hz, 1H), 4.34 (t, J = 6.6 Hz, 2H), 2.84-2.76 (m, 2H), 2.73-2.34 (br s,
3H), 2.23 (s, 3H), 1.92-1.83 (m, 2H), 1.81-1.62 (m, 4H), 1.39-1.17 (m, 4H).

The following compounds in Examples 110-114 were prepared according to

the procedures described in Example 109.

Example 110
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was used w thout further purification. M

(el ectrospray): mass calculated for CH N O 259.17;
wot@shewsnrd, 260.4 [ MtHf . H NVR (400 MHz, CDCl PCBUSB04/031855

(dd, J = 2.3, 0.8 Hz, 1 H), 7.77 (dd, J = 8.6, 23Hz

1 6.80 (dd, J = 86 0.8 Hz, 1H), 4.34 (t, J =6

ity 0 Tl i o B

| 6berrﬁo(rﬂ1dézhjldayl pi peri dm 4-vO propoxyl-pyri di ne- 3-car ba

"9'?2& %ffrﬂ%qrﬁy RS SRt iy B B w78 24t e 37015

ng, 2.47 nmmol, .0 equiv) in toluene (20 ni),
under an at nosphere of nitrogen, was added 1 M
o di i sobutyl al um num hydride in hexanes (3.70 nL, 3.70
'@%#m ple314qui v) dropwi se. The m xture was warned to rt
stirred for 2 h. Methanol was added (5 ni),

foll owed by\1 MH SO (10 nL). After stirring for 30
nt" n was neutralized wth satd. ag. NaHCO
d

, \t h7Satd. aq. sodium potassiumtartrate (10
m.), and) stirred an \adgiT] nal 30 min or until clear.
The m xture was extractied W th chli oroform(3 x 50 ni)

and 102t he conbi ned extrac s were dried (Na SO ),
f PHwred-aelYcSitemthveld-(1ThethyrRiBer g 6obdb9row,a§y ]-pyridin-3-

pg}’mlb%%g,ymgé)idlgm chromat ography (silica gel, 0-10%
M anmoni a in nmethanol) in dichlronethane) to afford

10 5791§ (§lecosprapr masssnuiaied fasiGsHWENE@] 396 2B gpizdoynd, 397.4
nm ]eal culated for HN O 262.17; mz found, 263.1
é}—ﬁl' HNI\/R(4OOI\/I—Iz,CDCI):HNI\/R(4OOI\/I—|z,CDCI
): 9.87 (br s, 1H) 8.53 (d, J = 2.3 Hz, 1H), 7.98
( 3 Hz, 1H), 6.74 (d, J = 8.6 Hz, 1H),
Egﬂ“é'{am? > 66 Hz, 2H), 2.78-2.26 (m 2H), 2.19 (s,
: 185- .62 (m 7H), 1.35-1.16 (m 4H). C
PARQIN 2- 3-(1- msthyl pi peridin-4-v
= 3-yl)-1 - benzoi m dazol e This
was ;Nepar d he net hod described in
General Procedure 3 usi\ng,"

6- [ 3- (1-net hyl - pi peri di n-4-yl)-propoxy] -pyridi ne- 3-
15 caﬁaamémﬂe%(mamyh@[w mtwmpengf?m-aﬁmgoxw -pyridin-3-yl}-

e-1,2-diamne (46 ng, 0.38 mmol, 1.0
|VIH)¥%H@%§?%O(94 ng, 0.50 nmol, 13eqU|v)
MS (electrospray): ‘mass calculated for Cz4H32N4O 392 26; m/z found, 393.5
[M+H]",

20 Example 113

4,6-Dimethyl-2-{4-methyl-6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-yl}-

1H-benzoimidazole.

MS (electrospray): mass calculated for C,4H32N40, 392.26; m/z found, 393.5
25 [M+H]".

106



Purification by Method 2 afforded 35 ng (25% of the
title conpound. MS (electrospray): nmass cal cul ated for

W@2005M44307 364. 23; nfz found, 365.4 [MH . H NMR/(4D04/031855

10

15

20

25

MHz, CD OD): 8.77 (s, 1H), 8.23 (dd, J = 8.7, 2.3 Hz,
1H), 7.25 (m 1H), 7.12 (t, J = 7.5 Hz, H), 7.04-6.98
(m H, 6.74 (d, J =8.7Hz, 1 H, 4.34 (t, J =6.6
Hz, 2 2.84-2.76 (m 2H), 2.73-2.34 (br S, 3H), 2.23
(Exarapip 114. 92-1. 83 (m 2H), 1.81-1.62 (m 4H)

1.39-1. 17 (m 5H). The follow ng conpounds in Exanples

107- 10 e prepared according to the procedures
d d In npl e 106. Exanple 107 N
4 |,/2-06-[ 3- (- met hyl - pi peri di n-4-yl ) - pr opoxy

]- pyrlldilnSyI} 1 nzQLm dazole. M5 (el ectrospray):
mass cal cul ated for O 378.24;: mz found, 379.4

Y EHosr# eIV Re T Ranepi-pinedi 4 oreRmpy Byt Y
rb@hznmadgic}lel - benzoi m dazole. M5 (el ectrospray)

| ated for C21H25 CINA , 384.17; nlz found,
M8 (S1eCHR AraY)" mesmEPISURGRA for CaoHrCING, 58818, iz found; 399.3

Epv#M]or 0- 4- et hyl - 2-{4- et hyl - 6- [ 3- (1- et hyl - pi peri di n
-4-yl') - propoxy] - pyri di n-3- 'yl }-1H benzoi m dazol e. A
4- Met hyl - 6-f 3- (1- net hyl - pi pehdi n-4-v .
EYisnicotinonitrile. To a stirred sol ution of
6- tetranethyl pi peridine (0.20 nL, 1.16 mmol,
1 5 quw)CI n THF (3 nL) at - 78 C was added 2. 5 M
t hj |n hexanes (0.46 nL, 1.16 mmol,

the reacti on nm xture was vvarrred
toOCH {”_\_C

2-{4-Chloro-6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-yf}-5-fluoro-4-
methyl-1H-benzoimidazole.
A. 4-Chloro-6-[3-(1-methyl-piperidin-4-yl)-propoxy}-nicotinonitrile. To a stirred

solution of 2,2,6,6-tetramethyl-piperidine (0.31 mL, 2.32 mmol, 1.2 equiv) in
THF (10 mL) at ~78 °C was added 1.6 M n-butyllithium in hexanes (1.45 mL,
2.32 mmol, 1.2 equiv). After 10 min the reaction mixture was warmed to 0 °C
for 45 min before re—booling to—78 °C. A solution of 6-[3-(1-methyl-piperidin-4-
yl)-propoxy]-nicotinonitrile (500 mg, 1.93 mmol, 1.0 equiv) in THF (10 mL) was
then added. After stirring for 1 h at —78 °C, the mixture was treated with
hexachloroethane (0.05 mL, 0.84 mmol, 1.1 equiv) in THF (2 mL) and allowed
towarm to 0 °C. Stirring was continued for 1.5 h before quenching at 0 °C with
sodium hydrogen carbonate (10 mL). The mixture was warmed to rt and
extracted with chloroform (2 x 20 mL). The combined extracts were dried
(NazS0y), filtered, and concentrated to give a crude residue, which was purified
by Method 2 to give 380 mg (67%) of the title compound. MS (electrospray):
mass calculated for C1sHz0CIN3O, 293.13; m/z found, 294.5 [M+H]*. "H NMR
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for 45 mn before re-cooling to - 78 C. A solution of
6-[3-(1-net hyl - pi peri di n- 4-

W@ kjospaspoxy] - ni cotinonitrile (200 ny, 0.77 m’TBdZT/USﬂ)04/031855

10

15

20

25

equiv) in THF (3 nmL) was then added. After stirring
for 1 hat - 78 C, the mxture was treated with nethyl

i @mmezoc;@@ujfts 4@ §4 Hfﬁ‘@é? 3,k l-gqxﬂ '35)(t @&dﬁ ?tHi f?_h-ggz ¥R 88

conti nued f bef ore guenc I Ng

sédeH)aa 33\1@@) @mm;m i Hmsaﬂeexm 5hb)rﬂné@ 1.23 (m, 4H).

cmmmlb@d:otrmdgzme ﬁoeramimanem‘lzidmorovﬁ»r[ach mathyl plpendm-

PR e bt Sl g A4 85 gl kifens (b L)

Cbt (27(3 V\ﬂa% ad@ﬂea ﬁ@N’h@hSOBJﬂlaﬁJrhlﬁv{hhﬂ hydnUeNM%llﬁél’féO(ﬂ\ﬁiZmL 2 60

H?m%i} 058 %hw'{?ﬁe Uiz Waéﬂa@ qd anéﬁ}'rrgd %fy 98, N@rﬂ)anol

1
4w%§taﬁdi§§ (()5( L), Gfbl)oweh 6301 b Mgzlémfnéﬁil_y )Jt\@%rﬁgtgggg forpsﬁrln in,

i the- @l@@pw@%@wwz%wgh salduafpdNaldEOs, diluted with satd. aqg.
s&@uﬁydo‘tgsss\g’%gélr{rgfét gM SS%IBI BRd Fﬂ‘ré%én )éhéhh?ﬁéln A ogn & u‘ﬁ?t

inonitrile uene
ntlpamt Tk Oixikre wasdedractdwith chdomﬂmm & xihd mirhangdne de

oo pescts Shadbued (VTP efht A Sbienr =L matiogs

( 23y afdise addiedroduat Wovehdway uséd WithbuBQufificatioh. TAld @ude

 ShfieeTee i qEC Bt 1 0Bl e 2Bt B8 cagtiedh Fiperer

plemsaunem tith Urfioeo-G-kethild}berzede st 2-tiz@dné (M easigi © I1¢wno|

o hOBiS bt el B2 ho i Biith o P BR): BeBaBNGY Method
d2 bFdrdelal 2Sﬁ>g)(26% bt &1 6 re@@@ecmwéétﬂis% 31)0m§£§ &41eulated

200 of the crude product, wgs ,used w t hout
fQHCrz EIFHMO. ARl WW@UWWMWI 10 NMR440@MHz,

%ob%skﬁ (s, 6!—6?77&15 ddl'j) 84’ 353 43, 1%) 7 48- &ggl%m 24 .36 (t,
1J 556 Hge? )nZQ;I 821m42H1 a':zo (9m3H31—B 25«; '3H), 2.06-1.95 (m
42%‘51'%1%93@1 gﬁ;)]ﬁlzlﬁ%@’énhbe eridin-4-v

propoxyl-pyri zoi m dazol e This
compound was prepared by the nethod described in

The foliowing compounds in Examples 116-118 were prepared according to
the procedures described in Example 115.

Example 116
cl

2-{4-Chloro-6-[3-(1-methyl-piperidin-4-yl)-propoxy}-pyridin-3-yl}-4-methyl-1H-
benzoimidazole. '
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General Procedure 3 using
4- met hyl - 6-[ 3- (1- net hyl - pi peri di n-4-yl) - propoxy] -

w@yoosai4se? 3- car bal dehyde (60 ng, 0.22 mmol, 1.PCEY8200)/031855

10

15

5- chl or o- 3- et hyl benzene- 1, 2-diamne (34 ng, O. 22
mmol, 1.0 equiv) and Na S O (54 ng, 0.29 mol, .

[ 7 9
o8] (o BYIBT ) ﬁ%s%%ﬁl&:@éﬁ%?%? l?;g%rfzggg 1) @?é 13 m'i%Jfo(JﬁQ %99.3
ci+dd]l.ated for C 3H gCI N, 412.20; mz found 413 4
[MtH . H NWR (400 MHz, CD(D): 8.77 (s, H, 8.23 (dd,
J =87, 23 H, 1 H, 7.25 (m 1H, 7.12 (t, J =7.5
I'Exarﬂ.plb'b’l,‘l?? 04 6 98 (m 1H), 6.74 (d, J =8.7 Hz, 1
H, 4 34 (t 66Hz 2H), 2.84-2.76 (m 2H),

2.73-b. 34 (‘EJ 2.23 (s, 3H), 1.92-1.83 (m 2H),
18 N\ 139117(m 4H). The fol | ow ng

I N\EX¢ es 10- 1 were prepared according to
tﬁ'e procedur es descriNoe _Exanpl e 109. Exanple 0
1054- Met hyl - 2- {4 met hyl - - (1- net hyI p| peri din-4-yl)

BB PP ik SR L Y

%étﬁypmﬂ%erﬁa%léaid}é“l'ﬂ : Exanple 1 N
5- Fl uor o- 4- net hyl - 2- yl -6-[3-(1-ne | - pi peridin

Mswebeckspwax)y]nq?yrqa uwi%ifomzzfizsﬂzﬂéazﬁ ¥%sam/éqfeun¢«é333
@.,qﬁtrospray) mass cal cul ated for 396.23; m z found,
397.4 [M+tH . Exanple 2 N -

4, 5- Di met hyl - 2- {4- met hyl - 6- [ 3- (1- met hyl - pi peri di n- 4-yl

) pyridin-3-yl}- 1H benzoi m dazole. M5

(%%rfg rg)c(}g}oaray) mass cal culated for HN O 392.26; niz

foun% 3%

2-{4-Chloro-6-[3-(1-methyl-pi perldln-4-yl)-pro poxyl-pyridin-3-yl}-4,6-dimethyl-
1H-benzoimidazole.

MS (electrospray): mass calculated for Ca3H29CIN4O, 412.20; m/z found, 413.4
[M+H]".

Example 119

) 2-{4-Methoxy-6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-yl}-4-methyl-1H-

benzoimidazole.

A solution of 4-chloro-6-[3-(1-methyl-piperidin-4-yl)-propoxy]-nicotinonitrile
(Example 115) in methanol (0.2 M) was treated with sodium methoxide (4
equiv) at reflux temperature for 4 h. The mixture was cooled to rt, diluted with
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[ MtH . Exanple 113
4, 6- D net hyl - 2-{4- et hyl - 6-[ 3- (1- et hyl - pi peri di n-4-yl

WO 2@sopsyy] - pyri di n-3-yl }- 1H benzoi m dazol e. M3I/US2004/031855

10

15

20

25

(el ectrospray): mass calculated for HN O 392.26; mz
found, 393.5 [ M+tH] . 106Exanp| e 114

4- Chl or 0- 2- { 4- et hyl - 6-[ 3- (1- met hyl eridin- gr
PO 9. S5O s AT G ACtEily ShIRTalrAb] ENG pigani exiratt

LBed Al %marytbrerggaﬁg ggﬁgéamw) $i9u 4%&%&9@% methyl-

Piriheoht-oh prépcG{ibeinsrviyie (B0, T deymsdgieopossympgie
i BB pbiticind A4BbAGE 5 TR 175 5 RSB ARBRS mébs

chlcoR&dor TL-RLCINAOL,1394.24; ik faursd, i306edMdi]it i on of
2,2,6,6-tetranethyl -piperidine (0.31 m _, 2.32 mol,
1.2 equiv) in THF (10 i ) at - 78 C was added 1.6 M
B 424 hi umin hexanes (1.45 mi, 2.32 mmol, 1.2
equi v) After 10 mn the reaction m xture was war ned

to 0,C for 45 nmin before re-cooling to - 78 C. A

0l |o 0 [ 3-(1- et hyl - pi peri di n-4-

yl pz%i_@_c@tlnomtrlle(soo ng, 1.93 mmol, 1.0
eq N(1 then added. After stirring
for 1hHat - 78 C, -\he<\‘rﬁ>{\t—ure was treated with
hexachloroethane (0.05 7 0.84 mmol, 1.1 equiv) in
SEhub SR Re By @%E‘%“E@%*A%‘?nﬁ“a? Rl ire

yethylefdirbenzdimitezele( 10 nl). The mi xture was warmed to

|
T T S SN b o
Exaoeie M 89.eMS (@lagitroeprayy muaks cadatilated fonfisOmFNa2, 412.23;
UL ELSS 413.4 pMeHT.

Example 121
le

5-Fluoro-4-methyl-2-{6-[3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-propoxy]-

I

pyridin-3-yl}-1H-benzoimidazole.

A. 6-[3-(1-Methyl-1,2,3,6-tetrahydro-pyridin-4-y!)-propoxyl-nicotinonitrile. To a
stirred solution of 3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-propan-1-ol (1.23
g, 7.94 mmol, 1.1 equiv) in DMF (50 mL), under an atmosphere of nitrogen,
was added 60% sodium hydride (433 mg, 10.8 mmol, 1.5 equiv) portion wise.

Once the initial effervescence had subsided, the mixture was heated at 60 °C

for 1 h then cooled to rt. A solution of 6-chloronicotinonitrile (1.0 g, 7.21 mmol,
1.0 equiv) in DMF (5 mL) was then added and the mixture was stirred for 16 h.
The reaction was quenched with satd. ag. NaHCOj3 (10 mL) and brine (10 mL).

The mixture was extracted with chloroform (2 x 50 mL). The combined exiracts
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by Method 2 to give 380 ng (67% of the title
conpound. MS (el ectrospray): mass calculated for HCN

W@2008934808; m z found, 294.5 [ MtH . H NVR 107¢dD0SMoiz/031855
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25
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CDCI): 8.43 (s, H, 6.87 (s, H, 4.35 (t, J = 6.7 Hz,
2.97-2.88 (m 2H), 2.33 (s, 3H), 2.05-1.94 (m

ZW% e éiﬁESng\ila gaﬁgrﬂki{é ?%dlfé%.eétéf?’. 8(t5”gﬁlé\|;§ crulfe residue, which

- pas poKfidd WMemod-Baﬁfbr)dﬂfgf KB @gr(@7%) of the tltle compound. MS

Z?%‘F]‘%“E?FBF%’ Frgé%llén&ﬂ& p?gr %«glﬂ %\f ﬁl %Jiqg m/z found, 258.3
4tNﬂJr9i£ PﬁHFI*:MI;R] (400 KB{Z, mmm;)rwe (66&!}@4 016 ae 1~n=rp|7 764, J
quiv) in tolu

dru%%b’%ﬂiﬂzaﬂ'd}nﬁﬁ%(%iydn%é -8 H%ﬂb’érr‘é“‘&‘ﬁ?’ﬁz"ﬂnj“)z‘*@@ (t,J=
t

P e P 29 (e S o F??E@??L?@ § HPoang20e

bym, ﬁ'l)vﬂ(% h§)3 mAP-Hér stl rri ng for 30 min, the

nt@r,t_:ahiedydﬂ iTo eoboaieda(dd’a) |solmabn 3664{\@ (11 metlwlrt'llz 3,«3I-te&ahydro-

¢ R BidithaabaRe it 880G M o oRe aMeN 9 fotiligtBllene

a(rm munmﬂbram etindsphatd of sitrdgeh, Wasadddetia. @:lvudg product
Crude

it R BAL A P T sl B
d@ﬁbelé%EdThéWm%ﬂ@fv@és \Pé@r?&ﬂwr?aﬁd Wity for 2 h Methanol was

| uor o- benzen 2-di am ne

(1
rrﬁéqied ® mtbéﬁlcwedahw Y slzﬁﬁe £10 Fis)- 6ftqmstm@ﬂ forf»Osmn the
eg&wan whd hbﬁfré]&%ﬂ ‘Q\F?thbs)él’(cllvt"‘écf1 RQI—I%?J tpstde %tﬁ%a( a&glum
an olly resid M5 (el ectrospray): mass cal cu
f matassmrndanmt@@&lms) E3d stirredf itional3Q n[mvwwntll mmhe
(984 01y Gy B i g i s
2wele er@iz (Nazp O2Hfilterad58nd sonc@iHjraterl. 2B ffosd 1.:280)g of the product
2 6 4
spfteniresyidhypauiiinad PR e otisapds. 1)
pBSoaded= a&:(&bllzdﬂhﬁ); 8t@H (dae J i QT L2161HS 1HIRB81 kb d/ + 8.7 Hz, 1H),
EX3IPL S0 iR: 16X AR & =B 6 Hz, 2H), 2.92-2.86 (m, 2H), 2.54-2.48 (m,
2H), 2.30 (s, 3H), 2.18-2.09 (m, 4H), 2.98-1.84 (m, 2H).
C. 5-Fluoro-4-methyl-2-{6-[3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-
propoxyl-pyridin-3-yl}-1H-benzoimidazole. This compound was prepared by

the method described in General Procedure 3 using 6-[3-(1-methyl-1,2,3,6-
tetrahydro-pyridin-4-yl)-propoxy]-pyridine-3-carbaldehyde (100 mg, 0.39 mmol,
1.0 equiv), 4-fluoro-3-methyl-benzene-1,2-diamine (66 mg, 0.39 mmol, 1.0
equiv) and NayS,05 (96 mg, 0.51 mmol, 1.3 equiv). Purification by Method 2
afforded 24 mg (16%) of the title compound. MS (electrospray): mass
calculated for CayHasFN4O, 380.20; m/z found, 381.4 [M+H]". "H NMR (400
MHz, CDCl3): 11.8-10.8 (br s, 1H), 8.86-8.58 (m, 1H), 8.24 (dd, J = 8.7, 2.5 Hz,
1H), 7.58-7.36 (m, 0.5H), 7.21-7.03 (m, 0.5H), 6.93 (t, J = 9.9 Hz, 1H), 6.73 (d,
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WO 2008084305 pr ay) :

10

15

20

2-{4-Cnhl oro-6-[3-(1-net hyl - pi peridi n-4-yl)-propoxy] - py
ridin-3-yl}-4-nmethyl-1 - benzoi m dazol e. 108Ms5

mass cal cul ated for C22H27Cl NECY/US2004/031855

398.19; mz found, 399.3 [MtH . Exanple 7 CH N

- Chl or o**-chl or o-

-4 S r4 [ | I
eyl B e azo#ﬂE@?P?’ 07840, A1)y 2 &1 (m. 21,
0345&2 ﬂv& 6v, 410}, 24392.26 (M) f 2 18@, 02433, 4H)] MBB[H .82 (m, 2H).
Exanple 8 NH -

2-{4-Chl oro-6-[3-(1-nethyl -pi peridin-4-yl)-propoxy] - py
r Tiok fellﬁmmg}eodtn;ﬁamdﬁm Bydmplbs-Penas wedarepdred I@corihng to

lectro al cul at ed for C23H29CI N4 ,
Zt%fd?ro?ﬁ é%ﬁf”gaé XT’T\WJﬁf TExanple 9 N
2-{4- l\/bthoxy 6-[3-(1-net hyl - pi peri di n-4-yl)-propoxy] -
yr| di n 3-vl}-4-nmethyl -1 Hbenzoi m dazole. A solution of
4=x3meled Qé [ 3- (1- net hyl - pi peri di n-4-yl)-propoxy] - ni cot
|nn|tr|Ie (Exanple 15) in nethanol (0.2 M was

, sodi um net hoxi de (4 equiv) at reflux

o o4h The m xture was cooled to rt,

dirated wi 10 . NaHCO , and extracted Wit h
chl oroform The or (c < ract vvas dried (Na SO)
filtered, and concent ed to yield
Mmmwsslhﬁém byl -pVHdin-3-

| )-pr o{pg (] ni cgﬁt n%nqote?r%hwyf rlb(}lcr)l(%n 4¥Rip§opoxy] pyridin-3
W%’lgf’ﬂ’@ﬂ Feifidagete. conver t ed

MS (electrospray): mass calculated for Cp,H,sN4O, 362.21; m/z found, 363.4
[M+H]".

Example 123

i :N —
N
cl N>_<\jl-\l>‘o
H 7 N—

6-Chloro-4-methyl-2-{6-[3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl )-propoxyl-
pyridin-3-yl}-1H-benzoimidazole.

MS (electrospray): mass calculated for CypH2sCIN,O, 396.17: m/z found, 397.4
[M+H]".

Example 124

4,5-Dimethy|-2-{6-[3;(1 -methyl-1,2,3,6-tetrahydro-pyridin-4-y!)-propoxyj-pyridin-
3-yl}-1H-benzoimidazole.
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to the title conpound according to Exanple 15. M5

(el ectrospray): mass calculated for HCIN O, 394. 24;
wot@shewsor, 395.4 [ MH] . Exanple 120 PCT/US2004/031855

5- Fl uor o- 2- {4- met hoxy- 6-[ 3- (1-net hyl - pi peridin-4-yl)-p

ropoxy] -pyridin-3-yl}-4- nethyl-1 H benzoi m dazol e.

e r .
198 (UL R QPAUBE IRSIRUORPE A0S, 10 [, 7.
Melesl]'cal cul ated for CH FN O, 412.23; m z found,
413.4 [ MrHf . Exanple 121 Hr
5-Fl uoro-4-nethyl -2-{6-[3-(1-nethyl-1, 2, 3,6-tetrahydro
-Bxghiptd m28- yl ) - propoxy] - pyridin-3-yl}-1
H benzoi m dazole. A 6-[3-(1-Methyl-1
-tetyahvdro-pyridin*-v -propoxyi-nicotinonitrile. To a

sti N\Eﬂ@] of
3- B yl 11\{ ,Wydr o- pyri di n-4-yl)-propan-1-
ol ( .28 g, 7.94 t./1.%._equiv) in DVF (50 ni),

5 under an atnosphere of \nitrogen, was added 60% sodi um

G EDREY e TR B o Bre e A oL e BRE pyricin-
B-Wj-UHSHesinhgaigtsl at 60 C for 1 h then cooled to rt.
A sol ution of 6-chloronicotinonitrile

1.0 g, . 7.21
e (electtpspari)inaph caipiatest fRL §oaltagN4Ched gz?@d 5’32 Ennd; Rér -4
' ‘e was stirred for h. The reaction was quenched
with satd. ag. NaHCO (10 nL) and brine (10 nL). The
10 mixture was extracted with chloroform (2 x 50 nmL). The

qggm egogxtracts 110were dried (Na SO ), filtered,
an cpgﬁcentrat ed to give a crude residue, which was

purifjed by Method 2 affording .43 g (77% of the

t§! our\ M5 (el ectrospray): mass cal cul ated for

CH 1%, z found, 258.3 [MtH . H NWR (400

VHz, ° ): 8N46 : 2.4, 0.6 Hz, 1H), 7.76 (dd,
J =287 2.4 H, 1H, 6\80Ndd, J =8.7, 0.6 Hz, 1H),
5.44-5.39 (m 1|—f|)) 4.35 (t, J = 6.6 Hz, 2|_c? 2.92-2.87
(@rEhippg-4-methyl-2-{6-{33(1=msthgld 2, ZBstetrahyde-pwidisyyl)-propoxyl-
2pyi1i§|“n-23-9§-1 H-benzoimidazole. :

15 ° MS (electrospray): mass calculated for CpoH25CINGO, 396.17; m/z found, 397.4

[M+H]".

Example 127

20  5-Fluoro-4-methyl-2-{6-[3-(1-methyl-piperidin-4-yl)-propoxy]-4-pyrrolidin-1-
ylmethyl-pyridin-3-yl}-1H-benzoimidazole.
A. 5-Bromo-2-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridine. To a stirred

solution of 3-(1-methyl-piperidin-4-yl)-propan-1-ol (2.0 g, 12.7 mmol, 1.0 equiv),
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(m 4H), 1.96-1.83 (m 2H). B.
6-r3-(1-Methyl-1, 2, 3,6-tetrahvdro-pyridin-4-v

wo poospessyd- pyri di ne- 3- carbal dehvde. To a cool pdr/(8208)/031855

solution of 6-[3-(1l-nethyl-1,2,3,6-tetrahydropyridin-
4-yl)-propoxy]-nicotinonitrile (1.42 ng, 5.56 mmol ,
1n Bwﬁﬂg'ob)mumﬁo%'r R ré%nbé‘&e% ol mtreaaﬁ e

trog ||so utyaumnumhydrldeln
h\gd@dﬁé@ﬁﬂmgﬁlﬂﬂ mm@j 343 qfwdl) portion wigei Pncedhe piale.

e R e O SO B 5 6 v

boled téft ek selttion off@yS{disroB@pwidine {he gs AR trimoml,via8 equiv) in

S 2 B 0 e

a\%ldue@aﬁéd \'ﬁﬁh ‘bid. 8. Namcbsqizsearn_ ahb®rifie X281 )WaBe mixture
extracted with chl oroforxﬁé @ t he conbi ned
aasrexdpstefayith eeratpring 5ﬂL f .Th? Sfeafic gxjgpcts were dried
RREEEDN feel, ta?ld@fo%@érﬁ’tra%e@% |ﬁlvé"‘a driige FHsQﬂJéCWhY&P\' WS P@ftied

used W't hout purification.

dyddetped 213ffording§.J1ag (88 %) of te e S:qrnpourgj OEH NeVR 4;00:MHz
%501%28312'# 42 %IH) 1H$- 78%5 Z%ﬁzﬂq ’lﬁﬁ g 95*73260; r‘g% %442%%,’@
B.BHIz224B 2(8h-2.8BI) m 2H3®.26 (s,3H), 1.24-11862( r096l-6)m1 ABH) .17 (m,

?5,)1_38-1. 84 (m 2H). C
-Fluoro-4-nethyl -2-{6-f3-(1-nmethyl-1.2,3,6-tetrahvdro
-B)y5-Bda>meQJ\3 (1 methyl-piperidin-4-yl)-propoxy]-pyridine-4-carbaldehyde.

Nk B Bl O el £0d T RER Finsdfelnie R gL @
Prieer AL €quv)us MHF @o[nat)( wageidagl alsolutdn@f 5-bromo-2-[3-(1-
! aIII @df[ro yr| a QMi p@q&égzgé@ﬁp%rrh%ol 1 geqw |nI 'ﬂ?F

415 hmqrd@odstn@%lt Js;tér éxgﬁﬂl\rlgrm\mi 2ndlna_m 1@62 Er@@omgo é?}uﬂg was

@qigred)dromugqe and e Bixiwp stiees o Sdinesad mnﬁ«g ~(269hen

int <l t
Sk oo 0 5 G e

[VrasHyarmedNR 1t qm)eWtem(m cyworofgml()’z 8 30p\L)s Fhe }qpmblned

e e offbo {890 s 40 apd cpnlerfraicy ® farg oo g2

r@deHzi), whidh) wasuged wihout pLiificat®n7 'HAAMR)( (406 M2z, 53E33|3)
(183 &hH)% 39 € tmy 27 7586, H .33 v 26 33322, 587248 (m
2H), 2.28 (s, 3H), 1.97-1.60 (m, 6H), 1.43-1.15 (m, 5H).

C. 5-Bromo-2-[3-(1-methyl-piperidin-4-yl)-propoxyl-4-pyrrolidin-1-yimethyl-

pyridine. To a mixture of 5-bromo-2-[3-(1-methyl-piperidin-4-yl)-propoxy]-
pyridine-4-carbaldehyde (85 mg, 0.25 mmol, 1.0 equiv) and pyrrolidine (0.05
mL, 0.62 mmol, 2.5 equiv) in dichloroethane (5 mL), was added sodium
triacetoxyborohydride (156 mg, 0.74 mmol, 3.0 equiv). After 24 h, the mixture
was neutralized with satd. aqg. NaHCOj3; and extracted with chloroform (2 x 15
mL). The combined extracts were dried (Na;SQO,), filtered, and concentrated to
give a crude oil product, which was purified by Method 2 to give 38 mg of a
white solid. *H NMR (400 MHz, CDCls): 8.15 (s, 1H), 6.90 (s, 1H), 4.24 (t, J =
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2.58-2.44 (m 4H), 2.36-2.26 (m 4H), 2.18-2.02 (m
4H), 1.93-1.82 (m 2H). The foll owi ng conpounds in

wezasphss7 122- 126 were prepared accordi ng to tPer/Us2004/031855

procedures described in Exanpl e 121. Exanple 122

4-Met hyl -2-{6-[3-(1-nmethyl -1, 2,3, 6-tetrahydro-pyridin-
0 [

é?yh% i’r&@%’sy(h Py, bt 702 37 LS?H ng @f@%%m@ﬂzglzs 56,

el eCtT ospray ss cal cul ate or 362.21; ‘m(z foun

3@5-4 6p e OHEXIa%H éO](ErB 5H).
{

Wﬁmﬁﬂ%vﬂiﬂﬁﬁ&l}eH H&Bu(oehnelatasles b b&yc)oolermwutami €18 &€ pof 5-

Loy 12;_[%2%@@! plpendm 4-y|)ngropoxny-Ql-pyrro?dln-1-gllme'_'qyl-pyrldlne
gﬁ n—? Uelfofmhro? f Gebdv)ib dif?trhﬂ':' 23ml_2)5 Bndertpt aﬁtﬁh)ﬁdh@rerxyfrl

- propoxy] pyrl di nzoi

an(waééﬁﬁ%ﬁﬂ@w 'th'Hﬁb@ 7<,5aMdUI}h§t‘%’?PSF 9:043*?@ cg%% "Fﬁ"?‘
AEOPQ%"WS&%@YV'S%N?ZHG go?ﬁﬁ”@w Mﬁ mL, 1.00 mmol, 10.0 equiv) was

2P8eé- The sakyidn wasyyaraied-ta OyI0, qpemi@;dyqntrp%tﬂdam-Nchoa (2

%%l%’) % %g%tgac? nggﬁ@g&&m&g(%l l‘_:”3 éfﬁ%(%ﬂ .§l§acts were

xiadNa,SI2g, filteréd and concentrated to obtain a crude residue. This

residue was immediately dissolved in DMF (2 mL) and treated with 4-fluoro-4-

fluoro-3-methyl-benzene-1,2-diamine (15 mg, 0.11 mmol, 1.1equiv) and
Na,S,05 (25 mg, 0.13 mmol, 1.3 equiv) according to General Procedure 3.
Purification by Method 2 afforded 10 mg (22%) of the title compound. MS
(electrospray): mass calculated for Co7H3sFN5sO, 465.26; m/z found, 466.5
IM+H]". "H NMR (400 MHz, CD;0OD): 8.81 (s, 1H), 7.42 (dd, J = 8.7, 4.3 Hz,
1H), 7.01 (dd, J = 10.3, 8.8 Hz, 1H), 6.95'(3, 1H), 4.40 (t, J = 6.6 Hz, 2H), 3.79
(s, 3H), 2.94-2.81 (m, 2H), 2.77-2.66 (m, 4H), 2.51 (s, 3H), 2.25 (s, 3H), 2.00-
1.92 (m, 6H), 1.89-1.70 (m, 4H), 1.46-1.19 (m, 5H). '

Example 128
Br.

z .z
/%/
o |
z

I

2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4-methyl-1H-
benzoimidazole.

A. 5-Bromo-2-[4-(1-methvi-piperidin-4-yl)-butoxyl-pyridine. To a stirred

solution of 4-(1-methyl-piperidin-4-yl)-butan-1-ol (3.98 g, 623 mmol, 1.1 equiv)
in DMF (100 mL), under an atmosphere of nitrogen, was added 60% sodium
hydride (1.26 mg, 6.81 mmol, 1.5 equiv) portion wise. Once the initial
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mass cal cul ated for C22H25CIN4A , 396.17; nlfz found,
ggrz 4 [I\/H—|] . Exlan'pl e 127

uor o- 2-4p-[3-(1= ' { ch B=de o) <
838%?]80%”%'[@ o?%éfoﬁ%ggﬁl_e[rﬁlxgﬁe %‘é%aiéﬁ 8844 d(t ?br41 W, tplelmlvas
)tbﬁl@blhalrt p%/eoldtmsn 8f-;3/5}d+lﬂrbhbewzdmm(5jmgol2é 1 mamol, 1.0 equiv) in

%bo %Y'%é é%ﬂ %%‘%Jt ‘?rgint%ghgj( W FiadlskirrRE 98OI e ! dli
%lﬁt%rérﬁ/belartmbﬁédﬂ bdivsféeﬁ -gpkd. sl NaRIGO obom Qirg, chi®ofbrm

equi v),

é?%méheffée&h'%@fpm é%’ﬁr gk S AN fﬁt?a‘?@rﬂfﬁfd%%@fated
g%gr{&UP%%lkUWhlcrﬂ«ﬁgs SQﬂﬁie@Wl&ﬂnﬁ%hYbrﬁ@tog@%? ($ilex

ervescence ad subsi , the m xture was
tgeatOem%t (260 afromonia i, methenoliisdisblerasaethgne ) to giford 2.73 g

SR o RGP R A T 0

\§26. 1§ tni/z fewhd, G27 18, [MRtg".r NMFb(#QQd‘quu@BﬂBéCB Wit J=25

E@qs&ﬁgéﬁﬁ T 2ot B8, 8 AHe e A fLEd e

A0 .90 80 (hh) ), RIS (SCBH), 1f98 1. 886€rh, 280),H1.79-1.63 (m, 4H),

concentrat ed to e cruyde residue, which was
du?%»%(nb;?ﬂ&eﬂﬁg %Oﬁﬁ %?l)d. ng 3.31 g (88% of the

tIBI_; B‘B/r&@g@m@l-m@twwﬁpéﬂﬁﬁ Wbut@ﬁﬂlp%d:rﬂz-d-&a&aﬂdbh(/m To

A @ojeqqgolugqu) 75%70@2 é@/l H;)f\ in p;aptage%—lli@ 4% H)L ]6 $54 mmol

éz gégérv?%\ ﬂnc %'ML Iwd3addebi’a é&htléﬂ'%f 5-Bromo-2-[4-(1-methyl-
hyI g gerl di n- ropoxyl_-p r| din
eoumermJéaﬂ)d@nmé pvndlaeé 3B & 34 rumobn1 eqgivign TiF §1%mk)

(ol STl oy s Tl 204 i

rm’opwlseparmldhe ahixturs yiryedpfpopoﬁylﬂililppah&ﬂ min gtr78 @ Ti’>\<985
LJ(re .Wﬁ m%%%?tgldm]"%lﬁﬁd é @Lg%‘%,&q&bsgs nﬁf)'i/\%rs aoflel! Adter

warming to rt, the mixture was extracted with chloroform (2 x 20 mL). The

combined extracts were dried (NaxSQy), filtered, and concentrated to give 1.34
g of a crude orange oil which was used without purification. "H NMR (400
MHz, CDCl3): 10.3 (s, 1H), 8.39 (s, 1H), 7.14 (s, 1H), 4.31 (i, J = 6.7 Hz, 2H),
2.89-2.79 (m, 2H), 2.28 (s, 3H), 1.96-1.63 (m, 9H), 1 .43-1.20 (m, 4H).

C. 2 {5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yi}-4-methyl-1H-

benzonmldazole This compound was prepared by the method described in

General Procedure 3 using 5-bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-
pyridine-4-carbaldehyde (100 mg, 0.28 mmol, 1.0 equiv), 3-methyl-benzene-
1,2-diamine (38 mg, 0.31 mmol, 1.1equiv) and NazS;0s5 (70 mg, 0.37 mmol, 1.3
equiv). Purification by Method 2 afforded 25 mg (20%) of the title compound.
MS (electrospray): mass calculated for C23H20BrN4O, 456.15; m/z found, 466.5
[M+H]". "H NMR (400 MHz, CDCl3): 10.6-10.3 (br s, 1H), 8.45-8.28 (m, 1H),
7.76-7.62 (m, 2H), 7.25-7.21 (m, 1H), 7.19-7.07 (m, 1H), 4.29 (t, J = 6.7 Hz,
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woresohsd’ Wi th satd. aq. NaHCO (5 nlL). The m xPOT/@SWa$031855
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added dropwi se and the m xture stirred for an
additional 20 mn at - 78 Cthen warned to 0 C and

warnmed to rt and extracted with chloroform (2 x 30n).
The conbi ned extracts were dried (Na SO ), filtered,

%E'S&ﬁgaé?}y (ﬁ'&i %ﬁgﬁ é%uri %H)lat o) f3'ﬁ? lill\%j?fgdmm

G%3-1.80 (ﬂaozah;sas )15 @,3%)(s, H), 7.15 (s, , 4.31
(t, J =6.7 , 2H), 2.87-2.75 (m 2H), 228 (s, 3H),
1.97-1.60 (m 6H), 1.43-1.15 (m 5H. C
%gff&mu?q &é’mﬁéuﬁ@t iRt xaRiphsy 1 25-n38 weke m?af@dyéccérmg t®
in-1 met hyl pyridine. To a mxture o
Q:Q)p@nedlzeg:gle(sqnhe@tlﬂ)ﬁxamp&aﬂ?% n-4-yl)-propoxy] -
pyri di ne- 4- car bal dehyde (85 ng, 0.25 mmol, 1.0 equi V)
and pyrrolidine (0.05 nL, 0.62 mmol, 2.5 equiv) in
dixahipter 629 hane (5 nl), was added sodi um,
tri acet oxyporohydride (156 ng, 0.74 mmol, 3.0 equiv).
After 24 "{he nixture was neutralized with satd. ag.
Na frgcted with chloroform ( 5 nL). The
co Acts were dried (Na SO ), filtered, and
concent Hat ed t

ive a crude oil product, which was
purified by Metho to—give 38 ng of a white solid. H
NVR (400 MHz, CDCl )+—38.1%n+s, H), 6.90 (s, H, 4.24

(t, J = 1146.7 Hz, 2H),~3/65 (s, 2H), 2.87-2.77 (m
?’%B%ﬁbﬁ% %?L ?’g B{é?hyl-ﬂg)end% -3 Butoxgtyridin-23/115-fdoroa-
Bnmhmlo*rfdrbanzmmlqﬁzo@{(s f3-(1 -methyl -pi peridi n-4-yl

Yy d for Co3H2eBrFNsO, 474.14; m/z found,
Vﬁ%&@géﬁsﬁaﬁ h%Q%bQIWIage tc))cren%amz?nrda%oi e. To a cool ed
7t IMrH](- 78 ©) of 5- bronp-2-[3-(1
- met hyl - pi peri di n-4-yl)-propoxy] -4-pyrrolidin-1
-yl met hyl -pyridine (38 ng, 0.10 nmol, 1.0 equiv) in’
dExemigtE-18@ m _), under an atnosphere of nitrogen, was
added n-butyllithium (2.75 Min hexanes, 0.04 nL, 0.1
nmol , 1.%1 iv) dropwise. After 10 min, DWF (0.07 ni,
1.0 . Oyequi v) was added. The sol uti on was
/quenched with satd. aq. (2 nL), and

L R
extracted with oroform( O nL). The conbi ned
extracts were drie ilt d, and concentrated to
obtain a crude resi due—ThiNn—

2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-6-chloro-4-
methyl-1H-benzoimidazole.

MS (electrospray): mass calculated for C3HzsBrCINsO, 490.1; mli found,
493.4 [M+H]".
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resi due was imedi ately dissolved in DM (2 nL) and
treated with 4-fl uoro-4-

wo baosnesd? net hyl - benzene- 1, 2-di am ne (15 ng, OrPAT/ORII4/031855

1.1lequiv) and Na S O (25 ng, 0.13 mml, 1.3 equivV)

raccording to CGeneral Procedure 3. Purification by

gEt hod %%afforded nmg (22% of the title conpound. M
%R Woray): nass calculated for HFN O 465. 26;

m z foundgy, 466.5 [ MrH. H NVR (400 MHz, D OD): 8.81

N7 (dd, J = 8.7, 4.3 Hz, 1 H), 7.01 (dd, J

Hz N 1 H, 6.95 (s, 1 H, 4.40 (t, J = 6.6
7 ~ZH)N 3. S, 3H), 2.94-2.81 (m 2H) 2.77-2.66 (m
4H), 2.1 (s, 25 (s, 3H), 2.00- .92 (m 6H),
.89-1 .70 (m 4H) 19(m 5H) . Exan'ple 128 Br H
2{5 Brorm2[4(1me yI plper|d|n4yl) but oxy] - pyri
di n-4-yl }-4-nmet hyl - 1Hbenzoi ni dazol e.

5-{BrBromo2-{44¢(thethyt-hipkrigingleyl)-ditoxyl- myndtmw&}:ﬁlﬁﬁwetbvlnw

To a.st d sol uti on of
ke @'Wﬁiaﬁ? :pi peridin-4-yl)-butan-1-ol (3.98 g, 623

W {electrobpegitivdss daldiidted TOOCaH) BriNs@let7Caty; an/adewit: A& 1.4
of ni,trogen, was added 60% sodi um hydride (1.26 ng,
B\A‘B*ﬂ mmol, 1.5 equiv) portion wise. Once the initial
115effervescence had subsi ded, the m xture was heat ed
at 60 Cfor 1 h, then was cooled to rt. A solution of
Exgm@ient Hhopyridine (5 ng, 21.1 mol, 1.0 equiv) in

DMF (50 mg,.) was then added and the m xture was

i tiredyforyh, The m xture was partitioned between
saaq (100 nmL) and chloroform (200 niL). The
ch

OofRr m er was dried (Na SO) filtered, and

concent Fated t ive a crude mixture, which was
purified by colu hr ography (silica gel, 0-10%
(2 Mamonia in neth | ) N/n di chl or onet hane) to

afford 2.73 g (40%9 of @ white solid. M5

(elbeBiloas P{4Y)- metmm»ipeaunmat)@utm}-pﬂidm-aaﬂ}w,5—otkzet.hyl-3 H-
mz found, 327.3 [MrH . H NMVR (400 MHz, CDCl ): 8. 17
Qgnzgmidazole. 1, 11y 7.63 (dd, J = 7.6, 2.5 Hz, 1H),
QA@@elé&rosbra‘y BrnﬁssHZachlhﬁe,d 8r @4Ha1BrNJO=410.67; m/z found, 471.4

IM+H]".

Example 133

Br,
Cl

T

z _Z
/%/

|
o =z

O
2-{5-Bromo-2-[4-(1 -methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-5-chloro-4-
methyl-1H-benzoimidazole.

MS (electrospray): mass calculated for Co4H31BrN4O, 470.17 m/z found, 471.4
[M+H]". MS (electrospray): mass calculated for Ca3H2sBrCIN,4O, 490.11; m/z

found, 493.4 [M+H]".
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Hz, 2H), 2.91-2.80 (m 2H), 2.27 (s, 3H), 1.98-1.88
(m 2H), 1.79-1 .63 (m 4H), 1.49-1.38 (m 2H),
wa 284044880 (m 5H). B PCT/US2004/031855
5- Brono- 2-[ 4- (1- net hyl - pi peridin-4-v
- but oxy1l- pyri di ne- 4- car bal dehvde To a cool ed sol ution
(-78 C) of ,2.0 MLDA in heptane/ THF (3.47 nL, 6.94
nmmol, 2.0 equi v) in THF (10 M), was added a sol ution
cExaE"ﬂiiH o8- 2- [ 4- (1- et hyl pi peri di n-
-pyridine (1.13 g, 3.47 mmol, 1.0 equiV)
dropwi se. After 30 mn, DWVF (1.07 ni,
uiv) was added dropw se and the
or an additional 20 mn at -78 C. The
m xture whs war to 0 C and satd. agq. NaHCO (5 niL)
. rt, the mxture was
extracted with chloro m (&i——x 20 nL). The comnbi ned
extracts were dried (Na , filtered, and

@E’gﬁ@é‘ﬁﬁ?—%ﬁ%&@”ﬁ‘@ P gﬁ AR 8 W -

5 tengoifidazol., 8.39 (s, H), 7.14 (s, H), 4.31 (t, J =

?\A%ég%mé‘%}gh}{)z'@%? gﬁlz@g@ fggé% gBﬁO( %98%50 m/z found, 501.4

IMEFBBr omo- 2- f 4- (1

- met hyl - pi peri di n-4-yl)-but oxyl-pyridi n-4-yl V4- net hyl -
1 Hbenzoi m dazol e. This conmpound was prepared by the
mg@hqﬂbdsscribed in General Procedure 3 using

5- brono- 2- [ 4- (1- net hyl - pi peridi n-4-yl) - but oxy] -

i ne- 4-car bal dehyde (100 ng, 0.28 nmol, 1.0

A Nbenzene- 2-diamne (38 nyg, 0.31

eqy vy and Na S O (70 mg, 0.37 mmol, 1.3

equi v) . rification by Method 2 afforded 25 ng (20%
of the title conpo . el ectrospray): nass
calculated for CH Br 45Q-15; mz found, 466.5

10 [MtH . H NVR (400 MHz, : 10.6-10.3 (br , 1H),
8.45-8.28 (m 1H), 7.76-7.62 (m 2H), 7.25-7.21 (m
H, 7.19-7.07 (m H), 4.29 (t, J = 6.7 Hz, 1162H),
2-BT-BUty72{2¢[4-QHnettB]-ppeddidt-yibuidy]-py2idits 4y 1H8H) |

m 7H), 1.53-1.39 (m 2H), 1.35-1.15 (m
}’%nzowgaqoiql ow ng conpounds in Exanples 129-135 were

| V8Releettosatay) tiass chloulata for Gogthe 43 42029 e doui, 421.5

15 %ﬂ}l-e 128.

Example 136
Cl

F

Iz__=z
/%
o
z

2-{5-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy}-pyridin-4-yl}-5-fluoro-4-
20 methyl-1H-benzoimidazole.
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Exanpl e 129
2-{5-Brono- 2-[ 4- (1- et hyl - pi peri di n-4-yl)-but oxy] - pyri

Wa@l2ov54448bF - 5- f | uor o- 4- et hyl - 1H benzoi m dazol BCT/NR004/031855

(el ectrospray): mass calculated for 474.14; nmlz found,
A477. 4 [I\/H—|] . Exanple 130 Br > XJ N H

dhdin-R! ridihd - Wb%ﬁﬁk/%%ruhon
©é4+ét4rnejb}dfmer|dmrés/$) bm:i:lra:-r]ﬁcm(‘eﬂ of 8:7749m0k,;1.GreguivbimiMF

sttt an atiobh IR Gttabibn, was addgd 6p% sodium hvaride

578 rhgy14. 34mﬁotj iBedqyv) ;idrlkﬁnwtsiemcombdhe inifid effervescence
gl %ﬁasrlgwﬁpﬁg mlgyng?rsfng éét%ljatt %8 °C%r 4?10thlen;wg31 éo&é)é‘ Podr’t
A io’ﬁ:t%’nm @d[cﬁ\tdrépmﬁéy@ 4% Rgr 9.86 fﬂnrﬁob(|1)1- @qmam]amw 0

din-4-yl}-4 | -1 Hbenzoj m dazo

w)@@sﬁbgrpaggw aﬁﬁ;t.lze @mﬂa@ww&%ﬂm&er 0&%6 1TJﬂe TRXUre Y@,
%Zﬁgég&%égwee %’éﬁ’@% i zgrn?L Iar?d4c3hk|)rofok;rl§1t (g)(()mL) Tple
hioroforh Jaysr it okied 4NedR@ Ayiilomed, Ber conbedizaton & NES crude
KGR il fud pum@lﬁrb&%b ndi8h a?h? Q@é% 9d/Q:16% 2 m
@airconiatirechetremol iBdchraneth@ae JLto; affard 1 .62 g (65 %) of a white
solid. 'H NMR (400 MHz, CDCls): 8.07 (dd, J = 2.5, 0.4Hz, 1H), 7.51 (dd, J =
8.8, 2.7 Hz, 1H), 6.67 (dd, J = 8.8, 0.4 Hz, 1H), 4.27 (t, J = 6.6 Hz, 2H), 2.86-
2.78 (m, 2H), 2.26 (s, 3H), 1.94-1.60 (m, 7H), 1.52-1.37 (m, 2H), 1.35-1.14 (m,
4H).

B. 5-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxyl-pyridine-4-carbaldehyde. To
a cooled solution (-78 °C) of 2.0 M LDA in heptane/THF (5.74 mL, 11.5 mmol,
2.0 equiv) in THF (10 ML), was added a solution of 5-chloro-2-[4-(1-methyl-
piperidin-4-yl)-butoxy]-pyridine (1.62 g, 5.74 mmol, 1.0 equiv) in THF (15 mL)
dropwise. After 30 min, DMF (2.22 mL, 28.7 mmol, 5.0 equiv) was added

dropwise and the mixture was stirred for an additional 20 min at -78 °C. The

mixture was warmed to 0 °C and quenched with satd. ag. NaHCO3 (5 mL).
The mixture was warmed to rt and extracted with chioroform (2 x 20 mL). The
combined extracts were dried (Na,S0O,), filtered, and concentrated to give 968
mg of a crude residue, which was used without purification. "H NMR (400
MHz, CDCl3): 10.4 (s, 1H), 8.26 (s, 1H), 7.13 (s, 1H), 4.31 (t, J = 6.6 Hz, 2H),
2.87-2.80 (m, 2H), 2.25 (s, 3H), 1.99-1.60 (m, 7H), 1.51-1.38 (m, 2H), 1.43-
1.20 (m, 4H). '

C. 2-{5-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxyl-pyridin-4-yl}-5-fluoro-4-
methyl-1H-benzoimidazole. This compound was prepared by the method

described in General Procedure 3 using 5-chloro-2-[4-(1-methyl-piperidin-4-yl)-
butoxy]-pyridine-4-carbaldehyde (45 mg, 0.15 mmol, 1.0 equiv), 4-fluoro-3-
methyl-benzene-1,2-diamine (23 mg, 0.17 mmol, 1.1 equiv) and NayS,05 (37
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found, 493.4 [ MtH] 118Exanple 134
2-{5-Brono-2-[4-(1-net hyl - pi peridi n-4-yl)-butoxy]-pyri

W@Ol200544480F - 5-tert - butyl -1 Hbenzoi m dazol e. M5 PCT/US2004/031855

(el ectrospray): mass cal cul ated for 498.20; mz found,
501.4 [M+H . Exanple 135

Ing, Qrio ma{l 1 ?re{q@rvb 4Pﬁﬁﬁmbhsﬂy I\Wétﬁ@di pdiffardeady 2 rr@U(ﬂew]of
-pyrl din-4 - en20|mdaz | e. (el ectros
gtl%@@rﬁm d\ASdele@tzgsngy aﬁspalqﬁetemfm Oaakﬂzaﬁﬁﬁ ,
@s?rﬁ@cm&ﬁ)@ng z[@‘l 3 {M+H D 1H NMR (400 MHz CI? o% ): 8.30 1)
u

hy pi peridin-4 t oxyJ -
iToHdel; yI5)8.9-4. 5Llrt2r aH)-7.2847iA MHFBeﬁﬁal(dﬁ dlai doe, 81&BIA

ChI T B¢ a2 2 b ANCRBp R 24 (5. 349, 2.05-

4- QOLemeaHl)yhﬁmpeﬁ i(oh] AHA-1y59-1 2t (821,01 3T-U. 15 @, &H)( 7
nmmol, 1.0 equiv) in DMF (10 nL) under an at nosphere of
nitrogen, was added 60% sodi um hydride (573 ng, 14.3
Minplel 187 equi v) portion wise. Once the initial
effervescence had subsi ded, the m xture was heated at

60 fpr 1 K\ then was cooled to rt. A solution of

2, ; l’tor ridine (1.42 ng, 9.55 mmwol, 1.1 equivV)
in Nwas then added and the nixture was
stirreddfor 4My. The m xture was partitioned between
satd. ag. Na Q mL) _and chloroform (401L). The
chl oroform | ayer wa iefy(Na SO), filtered, and
concentrated to give a de m xture, which was

%{5@18% DX PRI SRR 29N Ry Bt 292 5-mdhii-1H-
benzoimidazole.

The title compound was prepared according to the methods described in
Example 136. MS (electrospray): mass calculated for C,4H31CIN4O, 426.22;
m/z found, 427.4 [M+H]".

Example 138

0]
e
N N—
\—/

4,6-Dimethyl-2-{2-[4-(4-methyl-piperazin-1-yl)-butoxy]-pyridin-4-yi}-1H-
benzoimidazole.

A. 2-[4-(4-Methyl-piperazin-1-yl)-butoxy]-isonicotinonitrile. To a solution of 4-
(4-methyl-piperazin-1-yI)-butanl1-oI (2.5 g, 14.5 mmol, 1.0 equiv) in DMF (25
mL) at 0 °C was added sodium hydride (60% dispersion in oil, 0.70 g, 17.4

mmol, 1.2 equiv). The mixture was warmed to rt and stirred for 1 h before re-

cooling to 0 °C. A solution of 2-chloro-isonicotinonitrile (2.01 g, 14.5 mmol, 1.0
equiv) in DMF (12 mL) was added dropwise. The mixture was stirred at rt for
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amoni a in nethanol) in dichloronethane) to afford .62
g (65 %9 of a white solid. HNW (400 MHz, CDCl ):
W@20F/0§407 J = 2.5, 0.4Hz, 1H), 7.51 (dd, J = BCBUSRNF031855

HZ18 H Wye r@BdﬁEn Wé@ dlldteﬁ vﬁth&vat@r % IHL) aﬂ(ﬂ‘llsatd4aa7Nél¥lCO§ (35

1 rglg)vla%@d@ﬁ m r_mxiurgzwaf @e}ra%d vgq‘.tb chléro@gn{?BmZ? L), and
Hihe ggyﬁg@%laets%véré chicdTifald - PudRblie By #othod 2 afforded

ne- 4-car bal dehvde To a coo sol uti on
(1767 @)ofuﬁptzreozomn_omm Mase selehlisted-for @ﬁzaNrﬁz 27%18nvolz,

) HF (10 M), was added a solution of
S 5-f8w$éc15:§g%4f['\ﬂ '{1 nmet hyl pi peri di n-

4-8/1 3 skDitetinl-2pi2r[d dd-meethill-fi@ergzin 5l -vi kbutowy |- pytidh-q i+ N-

e bdazdle T8 A8 Soutbh B ot Ehthn P PipsiaRa Mivutoxy)

MigdricRinvaiils) mrtoladné 8.0 am_)zmldl °Cl wawhdddd nermat - 78 C.
The m xture was rmad 23%5{%%%% thstd

acgusw%nm)h Fﬁil%llhtpk.{eaﬁ T‘Ste% After 3
10 O, hAh&5I HL(%%'HHW@NPH%@%(% rRQ) Wb ad'EEG ahEthiefle was

extracts were dried |'tered

c sticed feraianin, @ngi t%n HOM NG %0 @kuwas @éée@i Jellowgd by,satd.

V‘%’ﬁﬁ?&igm"\&ﬁl?%ﬂ%m%ﬁ%fé @@trhE’i;anch !(Wﬁﬂdﬁﬁélﬂ M‘@ ooQPEjJ Ater

6.s6irrvg, fop B mia, BF nBx8C (vm; ezirhcte@with chiprofer (3 x 50 mL) and

4}158 é{h@% ngxgéFps S%{a&ﬁsi%t‘w rm%'_ginedlq\ldéssol)dr%ﬂe&'@ and
15 - mmhoammtpcy.r THe nesidud Was$ péitiaty purmedrta/t Megthot 2 to afford 240 mg

ATk OF Al el iR e BPSRR g e and
g s?hbm other _bﬂrd(aiimfamt mggcflg gar ;:iogl'iicn'z1 gf-thé)he crfde 3- [3|-(1-nl1ethyl-

ut oxyl] - i di ne e Q. :
R Pl bPErs s S he i) 3. istnd Repsers .2
0 dldmimeqh7. 6ng) %ﬂéNéLS@G)‘Q@E&nI\/@ WereXtirréd oMo 42&L5rapgo °C
3 equiv Purification thod 2 afforded 12

20 ( 195/38 B¢ ﬁé”e@"?ttqné”%ﬁ%&@ﬁ ad@é C{"’@PE&PP éé’ﬁ@ 5958"%%’5'9d by
C%&Hbétzeﬂ/hfc‘ﬁrafﬁﬁ&bdwg ng - tiﬁé’ﬁf@corﬂﬁéurzdﬂr I{AM*'(ETectrB%g&‘yﬁ
4 rsasazcalwlate\ﬂ fQ'2C23H1©15@rr§931?5 m/mupaoe%s ﬂwwrz "Hg\MR
|"7(400 MHz, CD30D): 8.26 (d, J = 5.4 Hz, 1H), 7.63 (d, J = 5.5 Hz, 1H), 7.409 (s,
1H), 7.25 (br s, 1H), 6.95 (s, 1H), 4.38 (1, J = 6.3 Hz, 2H), 2.76-2.33 (m, 16H),
25  2.32-2.24 (s, 3H), 1.92-1.79 (m, 2H), 1.79-1.66 (m, 2H).

The following compounds in Examples 139-142 were prepared according to
the procedures described in Example 138.
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1H), 4.31 (t, J = 6.6 Hz, 2H), 2.88-2.81 (m 2H), 2.53
(s, 3H), 2.24 (s, 3H), 2.05- 1.90 (m 2H), 1.84-1.66
W@ 290548807 1. 55-1. 42 (m 2H), 1.37-1.15 (m 5H)pCExsIpk/e31855
137
2 Epempig $89- 2- [ 4- (1- et hyl - pi peri di n- 4-yl) - but oxy] - pyr
idip-4-yl}-4,5-dinmethyl-1 Hoenzoi m dazole. The title
conpound prepared according to the methods
ad_( n xanpl e 136. M5 (el ectrospr ay): mass
ar 426.22; mlz found, 427.4 [ MtH|
Exanpl eH 138 o

4, 6- Di net hyl - 2‘{\2—Wt hyl - pi perazi n-1-yl) - but oxy3
-pyridin-4-yl}-1 - zoiNt-dazol e. A

2- f4 (4- Met hyl - pi perazirf1 -
22 PO(L Rty PipkFdAir1-yAb Ao YA RY-Af-1 A:
@“% B R SN R e S Ll L
PZOHI" @z8lfui v) in DVF (25 m.) at 0 C was added
5 S % n 0
SRl &Hﬁéibb@bfa% &Qé%heeéi‘énm{?@t%g?%r"@ HANRD), 678 240mfh tobfer%380.4
S{Mﬂ’ﬂsd for 1 h bef ore recooling to 0 C. A solution of
2-chloro-isonicotinonitrile (2.01 g, 14.5 mmol, 1.0
equiv) in DMF (12 nL) was added dropw se. The m'xture
wazamplert4d at rt for 12118 . The reaction was dil uted

with water (5 nL) and satd. ag. NaHCO (25 m ) was
addei. The mxture was extracted with chloroform (3 x

25 conbi ned extracts were concentr at ed.
Pur 8 |o\ Met hod 2 afforded .07 g of inpure

compoundd Mass lculated for C H N O 274.18; nl z
found, 275.4 | I\?Ha-i\_g A—K- Di et hyl -

f2-f4-(4- et hyl - pi perari n-f#—yl ) - but oxyl- pyridin-4-yll -
1 - benzoinidazole To a>sfirred sol ution of

10 24,[54{3)lHe‘tﬁWZthL[leuﬂﬁétﬁ%Lﬁlpé‘a!ﬂn)T-?E-BQ% pyrldmo4 C)fl} -1H-

i sonicotinonitrile) in toluene
abRRAPIMISlagPlg; i sobut yl al umi num hydride in tol uene (3 9

s éfe%%%@o ] o (%Lﬂ:;dl'léféd o {9 s thé@ﬁéla}ﬂ&' folirt, ok 5

wer e ad e mxture was
sNT"r*ed for 30 min, and then 1.0 M NaCH (10 nlL) was
added, followed by satd.

15  Example 141

N N—

9-Fluoro-4-methyl-2-{2-[4-(4-methyl-piperazin-1-yl)-butoxy]-pyridin-4-yi}-1H-
benzoimidazole.

MS (electrospray): mass calculated for CyoHasFNsO, 397.23; m/z found, 398.4
20 [M+HJ.
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ag. sodium potassiumtartrate (40 nL) and
di chl oronet hane (100 nL). After stirring for 30 mn,

w0 b@swoissdur e was extracted with chl oroform (3 Rcﬁﬁszmamlsss

10

15

20

25

?“%nﬁ 149nmbi ned extracts were washed with brine,
d‘n%l\la SO ), filtered, and concentrated. The

residue was partially purlfled by Method 2 to afford
240 i& ure of
| - pi peri di n-4-yl oxy) - propoxy] - benzal dehyd
sever al her uni dentified products. A portion
of the t e crud 'Bthéfl net hyl pi peri di n-
4-yl oxy) - propoxy] - be quesy_e (40 nmg),
3, 5-di net hyl - benzene- 1 Iam ne (17. 6 ng) and Na S
were stirred in f [
LRl mP v L sk - So e Blingp T EE'
Q%thkﬁgag%%NEtrod 2, - which afforded ny of the title
conpoun el ectrospra mass_cal cu
Mggielezgosmﬁy) frmﬁ@a'cy&&e% of ke zsCquONﬁfﬂzg(Zﬁgmf/f/f%nd[ﬁM 4
(ﬁg+kﬂ8 26 (d, J =5.4 Hz, 1H), 7.63 (d, J = 5.5 Hz,

749 (s 1H), 7.25 (br s, 1H), 6.95 (s, 1H), 4.38
= 6.3 Hz, 2H), 2.76-2.33 (m 6H), 2.32-2.24 (s,

3%%&{5%5]4% 79(m 2H), .79-1.66 (m 2H). The follow ng
% s in Exanpl es 39 142 were prepared according

e procedures descri bed in Exanpl e 138. 122Exanpl e

N> -
4-1 I \#@’fh (4- met hyl - pi per azi n- 1-yl ) - but oxy] - pyr
idin-yW1i-1 nzoi m dazole. MS (el ectrospray): nass

cal cul at'ed for .24; mz found, 380.4 [ MtH|
Exanpl e 140 N/ o- NKS |

NS
5-Fluoro-4-methyl-2-{2-[4-(4-methyl-[1,4]diazepan-1-yl)-butoxy]-pyridi n-4-yi}-
1H-benzoimidazole.

A. 2-[4-(4-Methyl-[1.4]diazepan-1-yl)-butoxyl-isonicotinonitrile. To a solution of

1-methyl-[1,4]diazepane (21.3 g, 185 mmol, 2.0 equiv) and 4-chloro-butan-1-ol
(10.0 g, 92.6 mmol, 1.0 equiv) in 1-butanol (200 mL) were added K,CO;3 (38.0
g, 278 mmol, 3.0 equiv) and Nal (13.9 g, 92.6 mmol, 1.0 equiv). The mixture
was warmed to 95 °C and stirred for 36 h. The mixture was then cooled to 1,
diluted with water, and extracted with chloroform (3 x 100 mL). The combined
extracts were washed with brine, dried (MgS0,), filtered, and concentrated.
Purification by Method 2 afforded 9.3 g of 4-(4-methyl-[1,4]diazepan-1-yl)-
butan-1-ol with a small unidentified impurity. A portion of the impure alcohol
(5.0 g) was dissolved in DMF (50 mL) and cooled to 0 °C. Sodium hydride
(60% dispersion in oil, 1.29 g, 32.2 mmol, 1.2 equiv) was added. The mixture
was warmed to rt, stirred for 1 h, and then re-cooled to 0 °C. A solution of 2-
chloro-isonicotinonitrile (3.72 g, 26.8 mmol, 1.0 equiv) in DMF (25 mL) was
added dropwise. The mixture was stirred at rt for 18 h, then was diluted with
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4, 5- D et hyl -2-{2-[4-(4- met hyl - pi perazi n-1-yl) - but oxy]

WO pyosiogisn? 4- yl } - Hbenzoi m dazol e. MS (el ect r OBQT/&Y)004/031855

10
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30

gﬂtaézfp(%g r;u)llgr;qlegqé Oéq Na (rz\fg?\ﬂ 00 mlf_) %28 Wa%gedfdrgct[ewwh% '
5ch’|:c£r (3 x”ﬁfo'%L{ 2Tl{e9-c<£rﬂbihéd ré&frﬁ‘éﬂs v@r@%gﬁé@wﬁh Yihe bdried

pyridin-4-yl'} benzoi mi dazol e

((elae\‘aen)oﬁlmragf)and @asgerﬁmt%% Buwlisaiioh by @ﬂ;etlzqr,i 2 pffordegitha title
b r@%ﬁ&ﬁ%&@ﬁ}aﬁé Mebt paiculated for CrabtzqNQ, 268.20;
tmzlszyéfbumrzsmmﬂ\mryr I} - H}Hknlé@z(é)(DGrMHt? 6D \&28 (dd, J = 4 4Hz, 0.8
% T 0una0 (i 2 S Pe BERER o iy et o oA

2. f?@st)crﬁ 4Pl Bl 25 ol 4] 2 SBLARI, 24128k 28 1,04
ut ox d en !
mwmbtyn@ﬁ (gL, L penzorm dazole
T

; i aze .0
atht benzeitidazoleyt tma stied palotion g 2-Gbdsmeitui-| T Algiazq gtV

' %tﬁxﬁ%@%uaé@?ﬁe mjo ﬁa}ﬁ@lﬁg%ﬂ%% 5%&@ |(13(§U9ne9(5 @ffL)ato
etflived addbe 116 Mtdiisebutylaluminum hydride in toluene (5 2 mL 5.2 mmol,
1.5 equiv). After 3 h, methanol (9 mL) and 1.0 M HSO4 (10 mL) were added.
The mixture was stirred for 30 min, and then 1.0 M NaOH (10 mL) was added,
followed by satd. aq. sodium potassium tartrate (40 mL) and dichioromethane

(100 mL). After stirring for 30 min, the mixture was extracted with chioroform
(3 x 50 mL) and the combined extrabts were washed with brine, dried
(NayS0y), filtered, and concentrated. The residue was partially purified by
Method 2 to afford 268 mg of a mixture of 2-[4-(4-methyl-[1,4]diazepan-1-yl)-
butoxy]-pyridine-4-carbaldehyde and several other unidentified products. A
portion of the impure 2-[4-(4-methyl-[1,4]diazepan-1-yl)-butoxy]-pyridine-4-
carbaldehyde (63 mg), 4-fluoro-3-methyl-benzene-1,2-diamine (30.3 mg), and
Na,S.05 (53.4 mg) Were stirred in DMF (3 mL) at 90 °C for 18 h. The reaction
mixture was loaded directly on silica gel and purified by Method 2, which
afforded 5.0 mg of the title compound. MS (electrospray): mass calculated for
CosH3oFNsO, 411.24; m/z found, 412.5 [M+H]". 'H NMR (400 MHz, CD30D):
8.27 (dd, J = 4.8, 0.5 Hz, 1H), 7.63 (dd, J = 4.0, 1.4 Hz, 1H), 7.52-7.40 (m, 2H),
7.10-7.01 (m, 1H), 4.27 (t, J = 6.3 Hz, 2H), 2.86-2.77 (m, 4H), 2.77-2.68 (m,
4H), 2.65-2.57 (m, 2H), 2.53 (s, 3H), 2.37 (s, 3H), 1.90-1.66 (m, 6H).
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10

wezdosacisert with chloroform (3 x 100 m ).

was warmed to 95 C and stirred for 36 h. The m xture
was then cooled to rt, diluted with water, and

extracts were washed with brine, dried (MySO",
fExdahfi®dqa4 and concentrated. Purification by Method 2
afforded 9.3 g of 4-(4-nethyl~[1, 4]diazepan-1-yl)-
butan-1-ol with a small unidentified inpurity. A

N i npure al cohol (5.0 g) was dissolved in
NTDA\a § cooled to 0 C. Sodium hydride (60%
di sperspon in\il, .29 g 32.2 mmvol, .2 equiv) was
added. The rrixﬁe_%/\\gs med to rt, stirred for 1 h,
and then re-cool ed ,5% A solution of 2-
chl oro-isonicotinonitrN eN3.72 g, 26.8 mol, 1.0
equiv) in DVF (25 nlL) was added dropw se. The m xture
W Dimethyee-{2d4-t4-mediyl-1g41Hiaze pemr 1nwdsbrd P Xty dding4-1}-1H-

m.) and satd. ag. NaHCO (100 ml ), and

\kéﬁi%@&tﬁ(?aac ed with chloroform (3 x 100 nL). The
ddwebdanaplound was pepatadeacsasdirgl todheméthpde deshribed inf BaarSgle

AN =15 Rur i.f i [ Met,hod
oM i e BN ES i TGk g 0P Ri2 R
(4eBaciMddjpr ay) : nmass calculated for HN O 288.20; mz
found, 289.4 [MrH . H NWR (400 M4z, CDCl ): 8.28 (dd,
J=4.4 H, 0.8 Hz, 1H), 7.05 (dd, J = 3.9, .1 Hz, 1H)
&xafmple148H), 4.33 (t, J = 6.6 Hz, 2H), 2.75-2.68 (m
4H), 2:65-2.57 (m 4H), 2.56-2.49 (m 2H), 2.35 (s,
3H),| 1.84- 1.74 (m 4H), 1.66-1.55 (m 2H). B

5- & 4- _tnyl -2-{2-f4-(4-nmethyl - ,41di azepan- 1-
- N PYXigin-4-yl)- 1H benzoi m dazole. To a
stirrednHsol uti of '

2-[4-(4-nmethyl - [ di pan-1-yl) -
but oxy] -i soni coti nonitfilg(1.0 g, 3.47 nmol, 1.0
equiv) in toluene (5.0 at 0 C was added 1.0 M

s P2 T PR bl e REUER STy a6

$entoimidazntere added. The mixture was stirred for 30

2% n{%lgﬁc\%’\ﬁgf 4

{1-oieltioy | quiverintime-y()1@aniLYo! (146 e 6.85trhmol, Mg Bquivi3A DVIR (25

15 k] R e Fde ol PR E e D RdsRetricl Rovap gy 702

20

eirheid 1.2 equiv). The mixture was warmed to rt and stirred for 1 h. The
mixture was then re-cooled to 0 °C and a solution of 2-chloro-isonicotinonitrile
(0.81 g, 5.85 mmol, 1.0 equiv) in DMF (10 mL) was added dropwise. The
mixture was stirred at rt for 18 h, then was diluted with water (25 mL) and satd.
ag. NaHCO3; (100 mL). The mixture was extracted with chloroform (3 x 100
mL), and the combined extracts were concentrated. Purification by Method 2
afforded 0.44 g (28%) of title compound. MS (electrospray): mass caiculated
for C1gH2sN30, 273.18; m/z found, 274.4 [M+H]*. "H NMR (400 MHz, CDsOD):
8.28 (dd, J=5.2, 0.7 Hz, 1H), 7.05 (dd, J = 6.2, 1.3 Hz, 1H), 6.99-6.95 (m, 1H),
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(Na SO ), filtered, and concentrated. The resi due was
partially purified by Method 2 to afford 268 g of a

wooosons0onf 2-[4-(4-nmet hyl -[1, 4] di azepan- 1-yl )PCT/US2004/031855

but oxy] - pyri di ne- 4- car bal dehyde and several oth

dildbnts 66z, HHdAEB2. 7TA( rpoz*ﬂ) 8ree, BHb 9SS (m. 2H),
TS b S R BRRARad0 Rigigpy] ~pyri dime- 4

car
B 14 @@Ime&vhﬁeﬂ% { bereis © 4 -irbotoxy T

benitickader B4 RS QLSRN &?a'%é@m%ﬁa&oxw-

%ohlc@ﬁncﬁﬁﬂn{eﬁ(ﬂdpw J 1.6 €ehrhol, Metduoil) B]towenel'(&iflfnoy diegl°C
e |

o S nad A Pghisebiy R 19rde s S Eird2 4 roLL2 ¢ Urgo

dﬁ;ﬁﬁ%&@g g%et%% mi§ aRd (eI HJS@ (75@_) feke érgded

T hgmlxtucplwgsnstmpgd fof. 3@7m(n; ang th£n61Hé M.|Ela021_()10 @Lg‘gag g)qfc;ed
A
oy 1450l BB Dl ancfotripons
1100 mL). After stirring for 30 min, the mlxture was extracted with chloroform
5+Ri oet h 4- I 1)-b
?%3?)??‘"{;@ %q tﬂez?i’mt% eﬂ(—%et'[r?z:&m i daz oﬁﬂe‘a : ﬁlz&ﬁ]%n dﬂ'(e)% 23| u
(68,904, e s, a0d @odcergrated.t Tiee rmdl@dsasjp&maﬂ)bmmﬂed by
%?hn%g t#@érp%ﬁﬁbe tgrrg&%ﬁié SS j alf gll tg}tg)((jy) pyrldlne
4, &r&m@dﬁml andtr deretet ofHer mmidetifiqu mdudsn#lporh&:n biithexylide

d b d
SRR pinegis Vb omy el repaahuds | oimen Biscimeth-
$ahzerieon 2Qi‘uarﬂme((3zorm§ hahd RiapSJ04b Dmﬁk; YWere l@u.tr@@ inlDRIF (3

equi v at 0 was

Eﬂdd@@%g SEi fgfn1 Wﬂdrﬂﬁe’e@@m rme)‘g% W‘@Isd‘hacfeﬁ Qj{qc ly §nsficg ool
%ng%r H‘”&# aCCO% di 8% ?Sl/)etthq.@ Whi%h Hff&’d%%BWﬁ@ @?ﬂ'nettmer t and

st mxture was hen re-cooled to O
@nmpauedul MS @#ﬁQBTOSETBNhI%@@Q%@#ﬁt@6f¢fr%H¢2NnPe3?©2@1m€7r

doo | 388 Jl[l\#]H? GHLNIM?% Bo WM, @é’g)ﬁg)s% aﬁd%ds . 1H,

di’ldl dEet5w B"mzﬂéhgn e;ﬁsStm‘__;)rg% éa}ifb 6321 S|\ﬁ-ﬂ-)ce,)34 (t J
08 s8-hr), D61 39 (21125 584 141 S%%téhca'éy@f 8LinA .

1.95 (m, 2H), 1.86-1.69 (m, 5H), 1.57-1.18 (m, 6H).

The following compounds in Examples 146-151 were prepared according to
the methods described for Example 145.

Example 146
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m.), and the conbi ned extracts were concentrat ed.
Purification by Method 2 afforded 0.44 g (28% of
wo 2dos@4480mpound. MS (el ectrospray): nmass cal cuper/ed2000031855

HN O 273 18 mz found, 274.4 LMH . H NVR (400 MHz,
CoMeB-25234-({ dop iy PP I 0 U DR A Y . 3 =
1. '6.99-6. 95 1H), 1264.21 (t, J =
g‘.’%zﬁu}?'aaz ® D 602 79 (m (2m, D 56 (s, 3H)(
IM8HelecBasHray): Hdss calcglptead Masﬁ'aom, 37 8524; T/z4guidn379.4

Z[R%,I_Bl& 34-1.16 (m 5H). B. _ o
470-Di'met hyl - 2- (2-r4-(1- et hyl - pi peri di n-4-vn-but oxyl-
5 pyridin-4-yl MHbenzoi m dazole. To a stirred sol ution of

-[ 4- (,1- et hyl - pi peri di n-4-yl) - but oxy] -
izg%ﬁ{?él%ﬂgﬁonitrile (440 my, .61 nml, .0 equiv) in

toluene (5.0 nL) at 0 C was added 1.0 M

did | al g5 num hydride in toluene (2.41 nL, 2.41
%—e@» After 3 h, methanol (8 nL) and 1.0 M

HS N ) e added. The m xture was stirred for 30

min, and'then 6 M NaOH (10 nL) was added, foll owed
by satd. aqg. sodi umpotassiumtartrate (40 nL) and
di chl or onet hane (100 . Mfter stirring for 30 nin,
the m xture was extracted with chloroform (3 x 50 ni)
and the conbi ned extracts were washed with brine,

el e R e o S

10 3dehzoinmidézaem xt ure of

2-,4-pi perj din-4-yl - - pyri di-nes 4 ) h

S TeBoRPa I et ot to S N B2 BB e 4
t fnerHggf.ude of

« 2-(4-piperidin-4-yl-butoxy)-pyridine-4-carbal dehyde
(100 ng), 3,5-dinethyl benzene- 1,2-diamne (70 ng),
apgaiPple94@ (93 ng) were stirred in DMF (3 nL) at 90
for_h. The reaction mxture was | oaded directly on

Si Iq:'ca gel and purified according to Method 2, which

a " &~y of the title conpound. M
tr oS ay): mass calculated for HN O 392.26; mz

(
f ouhd 393. 2 MH . H NMR (400 Mz, D OD): 8.25 (d, J
= 5.3 Hz, 1H) = 4.5 .0 Hz, 1H), 7.48 (s,

’X.62 (dd, J
1H), 7.24 (s, 1H),\6. s. 1 H, 4.34 (t, J = 6.6 Hz,
15 2H), 2.91-2.83 (m 2 .58 (s, 3H), 2.43 (s, 3H),

2.25 (s, 3H), 2.07- 1.95 (m 2H), 1.86-1.69 (m 5H),
1.57-1.18 (m 6H).
4-Chloro-2-{2-[4-(1-methyl-piperidin-4-yl}-butoxy]-pyridin-4-yi}-1H-

benzoimidazole.
MS (electrospray): mass calculated for CH7CIN,O, 398.19; m/z found, 398.4
20 [M+H]"
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The follow ng conmpounds in Exanples 146-151 were

prepared according to the nmethods described for
wezasphs0145. Exanple 146 N H b PCT/US2004/031855

1274- Met hyl - 2-{2-[4- (1- et hyl - pi peri di n-4-yl ) - but oxy] -

gyeimile 149y 1 -1 - benzoi mi dazole. MS (el ectrospray):

rrass calcul ated for 378.24; mz found, 379.4 [ MtH] .

Ie N147 -NH

5- {retNyI -2-{2-[4-(1-met hyl - pi peridin-4-yl)-bu
yqu dhnf4-yl}-1 - benzoi nm dazole. M

(eI ectr dispray)o—mss cal cul ated for C23H29FN4 ,

396. 23; m z founady M-H] . Exanple 148 d

4-Chloro-2-{2-[4-(1- hyIN—pi peri di n- 4-yl) - but oxy] - pyr

i di n-4-yl}-1Hbenzoi m d e. M5 (electrospray): nass
fro d H-bt fonagy 4
Q%%éﬁ?@ éxanpl Eiid&}/@bl&én in3261)-bBtoxy]-gyr qi}-A98.

@%‘me-z {2-[ 4- (1- net hyl - pi peri di n- 4-yl ) - but oxy]

Ao ) S 11 g g s

Eienil.e 150

Example 150
lLQ—

6-Chloro-4-methyl-2-{2-[4-(1-methyl-piperidin-4-yl)-butoxy}-pyridin-4-yi}-1H-
benzoimidazole.

MS (electrospray): mass calculated for Co3H29CIN4O, 412.20 m/z found; 413.4
[M+H]".

z =z

x

Example 151

5-Chloro-4-methyl-2-{2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yi}-1H-
benzoimidazole.

MS (electrospray): mass calculated for Cy3H29CIN4O, 412.24; m/z found, 413.4
[M+H]™.
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W@ edosou4805Bpr ay) :

6- Chl or o- 4- net hyl - 2-{2-[ 4- (1- et hyl - pi peridi n-4-yl)-bu
toxy] -pyridin-4-yl}-1 Hbenzoi m dazole. M5

mass cal cul ated for C23H29CI NECT/US2004/031855
412.2 n12 found; 413.4 [MtH . Exanple 151

FXHRIE d54- et hyl - 2- { 2- [ 4- ( 1- met hyl - pi peri di n-4-yl ) - bu
toxy] - pyridi n-4-yl}-1Hobenzoi m dazole. M

und, 413.4 [ MtHf . 129Exanpl e 152
2- (4-pi peridin-4-yl - but oxy) - pyri di n- 4-

yl]-1H beHzm m dazqQl e. The title conpound was prepared
according to the ne ds cribed in Exanple 145,
substituting NH

4- (4-hydroxy-butyl)-pi peridine-1-carboxylic acid

tBterbBtyl-2-§24epigeddin-4-yl-butoxy)-pyridin- 4-yl] -1H-benzoimidazole.

%rfeiut[éitc{‘ré;'mﬁ{pf e.{lﬁljE)Jll!}(?lparedyac)corc}'I iRy the PhethSdI5¥& ribed in
lEkabrwéqum slapsgituting wl (1= mwrcm)@Lmﬁﬂ) Wp@ﬁ&heblu&a/rbbxyﬁb Rerdi tert-

o e o A e eI O )L e O GTe frdd 4 tartauty-

afH-88REdinReol-D- HB||n92 946xydl\ﬁ Z;ﬂfb.g@ﬁdnﬁént@a%ex 28id tert-
cal cul ated for m z found, 407.
[dujybigster. %ﬂpte@;mfg@te was then converted to the title’ compound as

Atﬁ@ %ﬁh@iarﬁ?l%%( i 6th%'th?3§ mbsépeéne YledlR¥F CQ&I—&I\‘I‘&)

enzol m dazol e e tit conpoun was prepare

o2 ding found, H@ﬁﬁ[M:‘é‘ﬂur es as described in Exanple
152. M5 (el ectrospray): mass cal cul ated for C23H30N4 ,
378.24; mz found, 379.5 [ MtH . Exanple 154
1BG2ngle-1p3- ( 1- Et hyl - pi peri di n-4-yl ) - but oxy] - pyri di n- 4-
yl}-4,5-clinmethyl -1 - benzoi m dazole. The title

was_prepared according to the nethods
@ ' nple 90. M5 (el ectrospray): nass
at\ed 7 406.27; mz found, 407.4 [ M+Hf.

H o} .
O

4,6-Dimethyl-2-[2-(4-piperidin-4-yl-butoxy)-pyridin-4-yl]- 1H-benzoimidazole. -

The title compound was prepared according to the procedures as described in
Example 152. MS (electrospray): mass calculated for C,3H3oN4O, 378.24; m/z
found, 379.5 [M+H]".

Example 154
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Exanpl e 155
4, 6-D et hyl - 2-{3-net hyl - 2-[4- (1- et hyl - pi peri di n-4-yl

WO 2dm3toassy? - pyri din-4-yl}-1 - benzoi m dazol e. APCT/US2004/031855

10

15

20

25

[ -2- di n- 4-
Sy i e R e A MRS added
2 b%nﬁe,ﬁn@@to[eamet hyl pi peridine (2.13 m , 12.6 mol .5

qrw v) and THF (50 m ). The flask was cooled to - 78
Axditigsempound asrarepangd MCPWdH&(fQﬁB% me?sh@‘@ dascribaging
e T r 0

0 Reple o r e ﬁeth i Ress o N8} 156 27 iz
sddund, dﬁ7<4f[M+H]
2-[4-(1- et hyl - pi peridi n-4-yl)-butoxy]-isonicotinonitr
ile (2.3 g, 8.38 mol, .0 equiv) in THF (15 mM ) was
adiioadnpdbm@&vi se and the resulting m xture was stirred

78 Cfor 1 h. Methyl iodide ( .30 g, 9.22 mol,

1 1 equi M) in THF (10 nL) was added dropw se. After 1
h, reactionywas quenched with satd. agq. NaHCO

wa Qrt\ iluted with chl orof orm and washed w th

satd. aqH The organic |layer was dried (Na SO

), filtered, and centrated. Purification by Met hod

2 afforded 405 g of xt of 3-

met hyl - 2- [ 4- (1- met hyl - pivpeti di n-4-yl) - butoxy]-lsonlcot

i - f Ade Bvridin-4-vi-1H-
(E‘F%EE'?%“QS%%W"%&? AR %W%T@?fﬂacﬁ MpH
mb@ni@mrﬁéazowss 4 [I\/H—|] . B.

) ' 0
stdned élaslsohd&n vaaff addq:dﬂ 2,6,6- tetramethylpipendme (2.13mL, 12.6

4.”§Fﬁ§)%ut ny‘?,l(,&gﬁﬁt@p "ﬁ'b)m tr}edfiaék(‘"?z?'for%%d B8 °C k-
adbdlggiithjuﬁl MAE?M is blemarydsabLOE muj g dirinde 1 %i?)mddedo
iclike weswmea k0 0F 4 e ahA U wes Boreed iy TR A
t Remtiof oWM@ﬂn{el@ylfﬂﬁeM&M@Mﬁwbx - @oh[@‘é@ﬁbrﬂb’les@tﬁg, 8.38

tartrate

Plogl&li%n{ f" o) wag g dsquPWiSﬁga”FldFe sepulfing, mixture
t h@\smtm’@u ra@—V\@SCQESﬁ 1 actheshyiddiae .96 gf Q‘QQ‘rﬁr%oP( 15108(5[]1’0) in

and the conbi ned extracts were washe bri ne
drT HE(10NBL )oves added dropwise. After ddh é%f&a&tle@ waggaenched with

satd. aq. NaHCO3;, warmed to rt, diluted with chloroform and washed with satd.
aq. NaHCO3. The organic layer was dried (NaySQ,), filtered, and
concentrated. Purification by Method 2 afforded 405 mg of a mixture of 3-
methyl-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-isonicotinonitrile and other
unidentified products. MS (electrospray): mass calculated for C17H25N30,
287.20; miz found, 288.4 [M+H". -

B. 4.,6-Dimethyl-2-{3-methyi-2-{4-(1-methyl-piperidin-4-y))-butoxy]-pyridin-4-yi}-
1H-benzoimidazole. To a stirred solution of impure 3-methyl-2-[4-(1-methyl-

piperidin-4-yl)-butoxyj-isonicotinonitrile (283 mg) at 0 °C was added 1.5 M
diisobutylaluminum hydride in toluene (1.32 mL). After 3 h, methanol (8 mL)
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residue was partially purified by Method 2 to afford
180 g of a m xture of 2-(4-

W@ 2@sniEIN- 4- yl - but oxy) - pyri di ne- 4- car bal dehydecBnd2004/031855

10

15

20

25

several other unidentified products. A portion of the
| andried RFKAQ (3anhLdvéredaddedb athexmiktupy wWadisiiged for 30 min, then

C?é)b @l 'ﬁ%‘%g% &32@%@3989 9llawedh By satdpaggpodivh pofassignp
(iHirBte@d n‘i@ra%dsdléﬂlér%%étﬁ‘ar@ﬁ 063mll‘5‘—)Aﬁ%? Nl nzg%r 3o Rvin the

The reaction mxture was | oaded di‘rectly on“silica del
aftixtie Was exfragjedwitih elopforim( & x SaMmloradedhe cambinest extiaets

MR B RO ol B RO Pete 0 SRR 8 Tk

Crestine: was patigjopuriied by, MBethod 2 thizffbk 1807 mgbfE@mixtire of 2-(4
PR -GGy sV ng i casbp izt Sevefy oﬁf@@wfegvﬁed
3phodudts3R partiod bl thedmprd S &ld)penam@? yﬂbutBﬂy) ld%@)cl-

8%’ b%@ﬁﬁ%‘éﬁ“ﬁ& %\%oﬁ:ﬁ&*@é yl F%é 2I§'@rfnrsez(%mg) o

pNamchaeoﬁgg?ué\@ sﬁnﬂeahenmm(aaﬂuy gsoriestdrifeasl TRE reaction
| e 155 15

4m%‘ﬂfﬁwa32'0?§e%'mﬁt'v Op. ﬁ[l'kpa(gfﬂ ABe Ryrifigsl RieMethast 2-whigh bu
t aprorbie®@Bld Mghtt e/ litle éd'r'ﬁ& A d?%l@l:t? p{ﬁﬁ mesy Eal%lated for

(el ectrospray): mass cal cu

nfP stk 40667 ; m/z fammp, 407.5 M Hipl '& NFR (400 MHz, CD30D)

S S ol G f e L

(BipdtItolkpt ap)4 Hepdld), 282e2BAmI2HN12.55 (4, GHI 2043 (2BH)22.33

o 3RS (2300200 s o 2Tl BER D 4T 1160 540 (g,

iﬂi4ﬁ-141@(n}1,-&-l)net hyl -1 Hbenzoi m dazol e.

The following compounds in Examples 156-157 were prepared according to
the procedures described for Example 155.

Example 156

4-Methyl-2-{3-methyl-2-[4-(1-methyl-piperidin-4-yl)-butoxyl-pyridin-4-yl}-1H-
benzoimidazole.

MS (electrospray): mass calcuqlated for Ca4H3,N4O, 392.26; m/z found, 393.4
[M+H]".

132



The title conpound was prepared as described in
Exanpl e 155, substituting hexachl oroet hane for nethyl

w0 oabsdetsoMS (el ectrospray): mass cal cul at ed f opCUBRCHDS1855

10

16

20

0'5?12found, 4 3.4 [MtH . The fol |l ow ng
g n Exanpl es 159-164 were prepared according
to the procedures descri bed in Exanpl e 158. Exanple

;N[4 (1- et hyl - pi peri di n-4-yl) - but oxy] -
Nyl} 5-di nethyl-1 - benzoi m dazole. M
ray):

yait

(el ectrosH s calculated for CHC N O 426.22;
mz found, 427.4 . nple 160 | NNN// O N
4- Chl or o- 2- { 3- chl oro- -1¢- (MTet hyl - pi peridin-4-yl)-bu

toxy] -pyridin-4-yl}-1 Hbenzoi m dazole. M
(- @bbr@éfmetyyl 2- fﬁamtl’walze[m(ammihﬂqnp@dm Gyl)%tﬁbxy@-@?ndm-&

3 [MrH . Exanple 161 -N d
Z%ﬁ'&%gﬁ@d”n a122|e(1 met hyl - pi peri di n-4-yl) - but oxy] - pyr
| B {dedtrdspbay)] masoedleularidter €1 H:EINZO| #26122:0he-foid, 427 .4

(ﬂﬁ yospray): mass calculated for CH CIFN O
4 v mz found, 431.4 [ MtH|

Example 158

N

o’ o
O

2-{3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4-methyi-1H-
benzoimidazole.

i

The title compound was prepared as described in Example 155, substituting
hexachloroethane for methyl iodide. MS (electrospray): mass calculated for
Ca3H2CIN4O, 412.20; m/z found, 413.4 [M+H]".

The following compounds in Examples 159-164 were prepared according to
the procedures described in Example 158.

Example 159
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Exanpl e 162

1342-{3-Chl oro-2-[ 4- (1- et hyl - pi peri di n-4-yl) - but oxy] -
WER00s0i4307- yl } - 4, 6- di met hyl - 1Hbenzoi m dazol e. MSI/US2004/031855

(el ectrospray): mass calculated for C24H31 CI N4

4263-2Riore41(9 éridiMithl)-but&XA Rk H 5 -1H-
6- g]l or o- 2?[{ éwgﬁg&% [ 4- (?!)metthyl - pl}'%g%lﬁg? 3154@9]8)’“2%[]}_!
tRBAZPIMIRIAUE n- 4- yI }- 4- met hyl - 1H benzoi ni dazol e. MBS
( : f vil - faoyn
4@%3%% 8 RS IERIEHR Corhi| O, 811828 52; FZ 1Rt Ha7 4
gMat]or o- 2- { 3- chl or 0- 2- [ 4- ( 1- et hyl - pi peri di n-4-yl) - bu

5 toxy]-pyridin-4-yl}-4- methyl-1H benzoi m dazole. M5
(el ectrospray): mass cal cul ated for 446.16; nfz found,
Eardplé V66 . Exanpl e 165
13%p- Fl uor o- 4- net hyl - 2-{5- net hyl - 2-[ 4- ( 1- net hyl - pi peri

di -4-,\}/I ) - but oxy] -pyridin-4- yl}-1 H benzoi m dazol e.
'i 1- et hyl - pi peri di n-4-yl ) - but oxy1- pyri di n
e. To (?II ud' on of 4-

(1- met hyT™- pi peridi n-4-yl)-butan-1-ol (14.9 g, 86.9
mmol, 1.0 equi;;\_i\v_@,g;_SO m.) at 0 C was added

sodi um hydri de (60% dispersion in oil 4.86 g, 122

R At o 28 L e VP e -6 R Dy -4y TH.
Peoroimdazotd)| or o- pyridine (20.6 g, 86.9 nmol, 1.0

i,bv) in DME (20 nL) was added dropwi se. The m xture
10 WS @%?fmsgamat '%?FS F@)Pu'fse%mf Creshiosielead? [ AGRCLB W/ fowags, 633.3
(MegmL) and satd. agq. NaHCO (250 ni).
Example 161
F. —
cl o]
\_\—CN—

15 2-{3-Chloro-2-{4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-5-fluoro-4-
methyl-1H-benzoimidazole.

TZ _Z

MS (electrospray): mass calculated for Ca3H2sCIFN4O, 430.19; m/z found,
431.4 [M+H]".

20 Example 162
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The m xture was extracted with chloroform ( x 100 ni)
and the conbi ned extracts were concentr at ed.

werooshigsat i on by Method 2 afforded 8.82 g of 5PCT/US2004/031855

10

15

20

brono- 2- [ 4- (1- met hyl - pi peri di n-4-yl ) - but oxy] - pyri di ne
: 4t
s o R Be B P kY BBl S

3pgnimideeple., B

5 eridj
O R fa el Mess eatdled i e e EIND TRb . mll Rty 4%'} 4
sﬂ%ﬂﬁron of LDA (2.0 Min THF 18.2 nL, 36.4 Mo
equiv) at - 78 Cin a oven dried 100 L round bottom
fl ask was added a sol ution of
SEbamﬁ@'QB[4 (1- et hyl - pi peridi n-4-yl)-butoxy]-pyridin
e (5.40 g, 16.6 mmol, 1.0 equiv) in THF (20 nl)
dr opwi se. The solution was stirred at - 78 C for 45
) (6.05 nL, 82.8 mml, 5.0 equiv) was

agpv ye./ The sol ution was quenched wi th satd.

(25 )gandigextracted with chloroform (3 x 50 niL).
The conbi ned extracts were washed with brine and
concentrated. The cr resydue was diluted with
et hanol (5 nlL) and treat with sodiumbisulfite (2.1

VST ARt Rl BT PPl BTy i Y it

swwkethyl-Nededizbiutidazole.t h chl or of orm (50 nlL) and washed

obsJaEkGsnsdl; mteiepleb R LIk Conrog i 1P 16 "Rk, 446.4

SpvbrHiD- 2- [ 4- ( 1- met hyl - pi per di n- 4-yl) - but oxy] - pyri di ne
-4-carbal dehyde as a m xture with several other

uni dentified products. A solution of this crude
NExdrople 16 met hanol (15 nl) was treated with cone. (1
m.) and the resulting solution was stirred for 14 h.
xture was diluted with satd. aq. NaHCO (25 nl)
agted W th chloroform (3 x 25 nL). The

cony ped, exthagt's were concentrated to provide

5- br ono- 4 ¢, fretgoxymet hyl - 2- [ 4- (1-

136met hyl - pi peridiva-4-yl ) - butoxy] -pyridine. A- 78 C
solution of the pyridi (30 g, 5.0 nol, 1.0 equiv)
in THF (50 mM ) was tre vvithnbutyllithium(25M
| 5 REFB D :ohfor-2fs: (15neinJFBiberichn-4-yifbiblyr YRRy ith. O
methyl-1H-benzoimidazole.

MS (electrospray): mass calculated for Co3HasCloN4O, 446.16; m/z found, 446.4
[M+H]™.

Example 165
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30

WORMS/080T .

and then nethyl iodide (0.312 g, 5.0 nmol, 1.0 equivV)
was added. After 30 mn, the reaction was quenched

ag. NaHCO (10 nmL) and extracted w POT/US2004/031855
chloroform (3 X 25 nmL). The conbi ned extracts wer e

it iR e i

M}y“‘)lbﬁnmjmazpﬂﬁl dine as a crude m xt ure A sol uti on

. ridine, F’)Té)reiz aO|HtIan 9{
)(4 bnletbxlyp}lpmm-myh)doqt@nﬁ%lr(rg&} 9|91 8H>'t9Fm(anG Oreguivpis DMF (180

SPERAErd lbS Aofled s ol it 6 B2 n B o 6% 22
mmol\l&lhﬁ@@ﬂ B mxre dvasl warndd terrpfop i M, GAd hdPRagte-

The conhbi ned extracts were dried filtered

cCt?ﬁt?élrprat(‘edAtSSW;HPB\?f gebromo-2-chloro-pyridine (20. 6agn,d86 9 mmol, 1.0
TR Y DVE f-r Ly s Jé%le‘dodtr@ﬁ\'?vls@' e pibdure was stlrrﬁd at rt for

but oxy] - pyri di ne 4-carb A portion
dideRerewes gijyted avith wateo(109- rn’e)taﬁd saﬁmﬁ@l—@@a @58k

Sﬁ% rg%)us%ﬁ%‘gfe’g?a§ggv& %Iwor?ﬂe("s% fd ﬁw{.ﬁgnc’j the%mtglaed

reaction m X
cutieetatwene edneamdrapad. | Purfitation bgMatlsm 2IaéfeﬂieldF8_82 gof 5-

TUENHRe T S
[um&ﬂ]ntlfleﬁnwﬂﬁtlééomsw&ect@%?@) m@ss;{ai)lcﬁtsez‘te%lgbn((t)mHﬁgBerO
7. 05 =
ézgﬁﬁzml}éﬁ‘é““dség?é'\"ﬁ%(m 2H)(m3 04-2.89 (m 2H),
B. BLF(wro-3hhethyb3(§- mett&hi)z-mz 14f3etﬁ§lrp|§ét|)dm-2 \PPoukioRA-yAtlin-

A4 e st To b selitp o6 5 DPe DL MAn TiFe 18,2:iphr 3644

amer ler@%d.@ dthe 8 PR bSO RE fodrl bdREATBASK WES -

fﬁt'sd erfodttignef ﬁrbtem@ 214-6-metyplerigin-4-1)-hetoyl Pysidier |
?s 204, Y6)6 RHPD 280 m'ﬂaﬁt 20Vr\1}_ &tatpt\@géz Otdm gﬁa@n%asws

el ectrospray): mass cal cul ted ound
stirred at —78 °C Tor 45 min, and then DMF (6.05 mL, 82.8 mmol, 5.0 equiv)
was added dropwise. The solution was quenched with satd. aq. NaHCO; (25

mL) and extracted with chloroform (3 x 50 mL). The combined extracts were

washed with brine and concentrated. The crude residue was diluted with
ethanol (5 mL) and treated with sodium bisulfite (2.1 g)- The precipitate that
formed was collected by vacuum filtration and washed with diethyl ether. The
solid was diluted with chloroform (50 mL) and washed with satd. ag. NaHCO4
(50 mL). The organic layer was dried (Na,SO;), filtered and concentrated to
afford 5-bromo-2-[4-(1-methyl-piperdin-4-yl)-butoxy]-pyridine-4-carbaldehyde
as a mixture with several other unidentified products. A‘solution of this crude
mixture in methanol (15 mL) was treated with conc. H,SO4 (1 mL) and the
resulting solution was stirred for 14 h. The mixture was diluted with satd. aq.
NaHCOj3 (25 mL) and extracted with chloroform (3 x 25'mL). The combined
exiracts were concentrated to provide 5-bromo-4-dimethoxymethyl-2-[4-(1-
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431 .4 [ MtHf . Exanpl e 167
S5-tert-Butyl-2-{5-nethyl-2-[4-(1-nethyl-piperidin-4-yl

w0 20ane8y] - pyri di n-4-yl } - 1Hoenzoi m dazol e. MS PCT/US2004/031855

51 gﬂé@gylrﬁwﬁ&rm); | rmmxytppymh@t Ad-7B8AC 4BdticdDof the pyfidina(.0 g,

454 I’Tﬂﬁlt %eqyw{) mnﬁa?ﬁw mp.) was treafRd Wi PeRydithigh (243 i in
) 'h*é%ér?é%y b-P¥ii Sisinfh, |1}T éb‘@@ﬁzq’hg‘s@%ﬁ@h vasdtrred for 30 min,

(el'ectrospray): mmss cal cul ated for 25H34N4 406. 27;

Tazmdftmmmemmmqqmqu 9. BAMING. 1§@auiv) was added. After 30
pgﬁ%ﬁ ti?g %‘Jzt@ Slg)%s c%ufén%emtnf,'aﬁ}aﬁ?\lgﬁgioﬁe (1p )WL) AT extracted

yridin

‘ mvﬂﬁzutﬂcaofoﬂme(?)t)( 25 enlg.oithe unohbives! etrspter wereakieddblos3Bod

10

15

20

25

R PoteRce Nt At AR B RS Al rgpetoyr
153 mégﬁmﬁh -yhad]-pidind asl E@udgﬁi%@WolutlJmef 4-
a&eaefapﬁﬁwm%@*%M-@é&f(?é@"%&%@%%%r¢>ﬁ@‘%ﬁ P%s% 64
haHF @Qob mL) was treated WIth 1.0 M HCI (20 mL) and the mlxture was
| or o-2-{5-chl oro-2-[4-(1-nethyl - plper|d|n 4-

t @j@y]ad 594 B ﬁhgr@,qd},lrel‘pqg@ﬁ%e%v@aﬁ{tcg aviyaHCOs ancy extracted

|
( g,véﬁ,ccgmﬁiﬁfzrﬁ%/g X g@g%ﬁahﬁ@ ceﬁx%ﬂné‘doéxt@cté \&‘ére'\&ri@d {NazS0%)

5-Tihicsk ong coBcaTIRICODIPHICE SRy L EataipiRergin -

t R RUYhE S Qadd dadhiydb YN SortidhtoP fRZ AuBhHARZ@HE mg), 4-fluoro-
3-methyl-benzene-1,2-diamine (60 mg), and NayS,05 (100 mg) were stirred in
DMF (2 mL) at 90 °C for 36 h. The reaction mixture was concentrated and
purified by reverse phase HPLC to provide the title compound. MS

- (electrospray): mass calculated for Co4H31FN4O, 410.25; m/z found, 411.5
[M+H]". "H NMR (400 MHz, CD30D): 8.17 (s, 1H), 7.54-7.43 (m, 1H), 7.19-
7.05 (m, 2H), 4.34 (t, J = 6.4 Hz, 2H), 3.53-3.43 (m, 2H), 3.04-2.89 (m, 2H),
2.84 (s, 3H), 2.53 (s, 3H), 2.43 (s, 3H), 2.06-1.95 (m, 2H), 1.85-1.76 (m, 2H),
1.64-1.29 (m, 7H).

The following compounds in Examples 166-168 were prepared according to

the procedures described for Example 165.

Example 166
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M5 (el ectrospray): mass calculated for CH 5C FN ,
450. 14; mz found 451.3 [M+Hf . 139Exanple 172
w®2a080848But yl "S- chl or o”- i - net hyl - pi peri cl i NnPePUI2004031855
oxyl -pyriciin-"ylJ-1 - benzoim dazol e. .
(%Eel@fcrééiapaav%{gway'@a[% r@?@d‘-Pleﬁrlﬁaﬁﬁgls?utﬁm-waaw-
@Q@bé%&%idazgﬁ.e foll ow ng conpounds in Exanples
3-175 were prepared according to the procedures
045 CelpBaspray): ERaPTpAlEUIRLES! FOEGatab@F NG, RB0.19; iz found,
#5 -2-[4-(1-met hyl - pi peridi n-4-yl)-butoxy]-pyri
$3r1-{ﬁ@-ﬁ-}|"ﬁ94 chloro-1 - benzoi m dazole. M
5 (electrospray): nass calculated for 476.10; m z found

7.3 . Exanple 174 Br H
g@"-%‘%Mzm-(l- net hyl - pi peri di n- 4-yl ) - but oxy] - pyri

di n-4-yl}-5-¢chloro-6-fluoro- 1H benzoi m dazole. 140Ms
= mass- cal cul ated for 494.09; nm z found

(1- met hyl - pi peri di n-4-yl ) - but oxy] - pyri

di n- 4-yl }ng)S- chl o5 1Hbenzoi m dazole. M5
(el ectrospray): mass cal guhated for 476.10; niz found
477.3 [MrH . Exanpl e N—

5-tert-Butyl-2-{5-methyl-2-[4-(1-methyl-piperidin-4-yl)-butoxy}-pyridin-4-yi}-1H-
benzoimidazole.

10  MS (electrospray): mass calculated for Co7H3zsN4O, 434.30; m/z found, 435.5
[M+H]".

Example 168

15  4,5-Dimethyl-2-{5-methyl-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-1H-
benzoimidazole. '
MS (electrospray): mass calculated for C5H34N4O, 406.27; m/z found, 407.5
[M+HT".

20 Example 169
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OH N
{2-(5-Fl uoro-4-nethyl -1H benzoi m dazol - 2-yl )-5-[3-(1-m

W(eiz(itrﬁs1044si)peri din-4-yl)- pr opoxy] phenyl } - met hawt/UsAM/oslsss

10

15

20

4-[3-(4-Bronp-3- , 31di oxan- 2- %/ phenoxy) f
- 3- {ﬁéi ~2oipldrmethieniparidier4s lwtpéﬂ Ryfidin-4-y1}-4 6 -dimethyl-1H-
3 pi peridin-4-yl)-propan-1-ol (7.07 g, 45
béﬂzorrﬂﬁ%géfllsw v) and met hanesul fonyl chloride (4.18 m
TBatmm:d)meurKi quu prepared a8 deswibedwt haaeplel®D, sufstiaiting

TRePHE BRI W O S Sl ripsseibiaed o
\/\B&I-QNIINE@;:IMG)EZ,3ﬁ/zrfb|um<ﬂmd7tmm‘rrm)]6.ur ed into satd. ag.
NaHCO . The aqueous m xture was extracted with
chl orof orm and then ethyl acetate. The conbi ned

exhé fHbRingedotnpbungd i BRamfles . 17@”7@%&@ é)réélﬂed according to

concentrated. The residue vvas di ssol ve
a@@t%ﬂ?%dﬁrﬁed%sméeﬁ*ﬂ_r) Exargple 169.
4-brono- 3-[ 1, 3] di oxan-2-yl -phenol ( .7 g, 45 mml, .0
uiv) and cesium carbonate (29.2 ng, 90 mmol, 2.0
ammplevﬂéﬁe added. The mixture was stirred at rt for
12 h, then (gyarmsd to 50 C for .0 h. The m xture was
po rir,uo . ag. NaHCOand extracted with ethyl
acet 1 x) Nand chloroform The conbi ned extracts
wer e~gfied (Na4SO ), filtered, and concentrat ed.
Purificati on byoMt hod 2 af forded 4. 82 g (27% of the
title conpound. H MHz, CD OD): 7.43 (d, J =
8.8 Hz, 1 H), 7.19 (d; N%—le,lH) 6.83 (dd, J =
8.8, 3.1 Hz, 1H), 5.72 ( 1H), 4.27-4.19 (m 2H),
45 DBHoftoQO{SGcrmorB«‘ﬂ)[A @- rﬁ@th@t—plpdnd%nﬁlryl -biatoxygHdyridib-H98-4 H85
( 228(3 3H), 2.25-2.1 1 (m 1H), 207197
Q‘Jf“z?ltrbl)"”a %5172 (m 4H), 1.52-1 .21 (m 6H). B
ZMSQeldctrospray) mass calculated for C22H26Cl2N4O 432.15; m/z found 433.3
ID|pxan -yl -4-f3-(1-net hyl - plper|d|n4y)-propoxy1
- é'ﬂyl) 5- fluoro-4-nethyl-IH benzoi mdazoie. To a
stirred solution of 4-[3-(4-brono-3-
[1, 3]d|oxan 2-yl - phenoxy) - propyl ] - 1~met hyl - pi peri di ne
(Bxagorlg 17712 4 mmol, 1.0 equiv) in THE (62 m ) at - 78
was added Zz5 M n- butyl [ithiumin hexanes (22 nL, 55

ol ~4. 4 eq=y). The resulting orange sol ution was
f R0 win
F N 4
H o}
O

5-Chloro-2-{5-chloro-2-[4-(1-methyl-pi peridin-4-yl)-butoxyj-pyridin-4-yi}-6-fluoro-

1H-benzoimidazole.
MS (electrospray): mass caiculated for CgHsCl.FN4O, 450.14; m/z found
451.3 [M+H]".

139



then DMF (9.6 nL, 124 mmol, 10.0 equiv) was added. The
solution was warned to rt and stirred for 1. then

woeemsmalsed to - 78 and satd. ag. NaHCO was addedT/USbm4/031855

10

15

20

? @fé,}gazs warmed to rt, poured into water, and
extracted Wwth ethyl acetate. The conbi ned extracts
were dried ( SO ), filtered, and concentrated. The
partially purified by Method 2. The

gﬁ yI =2 [ 3-(1- nethyl pi peri di n-4-yl) - propoxy]
- benzal déhyde (%9 ny, mol, .0 equiv) was
stirred with 4-fluoro-\3- rre@ll-benzene-l,z-diarrine
(198 ng, 1.41 mmol, 1.0 uyv) and Na S O (350 ng, .84

mmol, .3 equiv) in DVF (7.0 nL) at 90 C for. 2 h, Th
el duaed: Britomeinyl-BRey@n-LAubRaRyaveding VF-1H-
xgg fuagieaf ford 509 ng (77% of the title conpound.

e ectros pray): mass cal culated for C 7H FN 467. 26;
mMS fmmwspms maqswa*qulateﬁlfmsthWM@ anjz fopng #55.5
f_@\MF‘“‘SSHZ H, 7.44-7.37 (m H), 7.35 (d, J = 2.7

]—I) 7.09-6.99 (m 2H), 5.97 (s, 1H), 4.19-4.13
(m 2H), 409(tJ 6.4 Hz, 2H), 3.95-3.86 (m 2H),

2ng f%" éﬁ%m@‘?g“dsl'“@ &‘sﬂb%ssﬁﬁ 1@% éﬁﬁgfg'@f aggording to

6lhe procéures dekerbed-fér Bxdrnple-1128.

H benzoi m dazol -2-yl )-5-f3-(1

- met hyl - pi peri di n- 4- vQpr opoxyi - phenvD- net hanol .

2 8xdniple $f oxan- 2-yl - 4-[ 3- (1-met hyl - pi peri din-4-yl)-

pro oxy] phenyl } - 5-f | uor o- 4- met hyl - 1H benzoi m dazol e

d ptol uenesulfonic acid ( .0 g) were

solution of acetone (10 nL) and water (

ux for h. The solution was poured into

ﬁh and extracted with ethyl acetate. The

con‘ol ned extrScts were dried 142(Na SO ), filtered,

and concentr at ed. rtNen of the crude residue (43.3
nmg) was dissolved in ethanol (2.0 ml ) and sodi um

bor id

o Bt 148 el a AT S ot B S S e

. b-éhgmﬁ-ml.és_ m xture was extracted with ethyl acetate

7 NS (9 6a{oSArRY) oS P dE IS, o R BT CINGD, 476.10; miz found

477.3 [M+H]".

Example 174
Ci N —
b N
. N O\

2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-5-chloro-6-fluoro-

1H-benzoimidazole.
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residue was purified by Method 2 to afford 6.0 ng of
the title conpound. MS (el ectrospray): mass cal cul ated

wWo ovosioudsdr O , 4 .23; mz found, 412.4 [ MtH . PCNMVR004/031855

10

15

20

25

0
425 By s ol o G B0 04t e o
($952Iﬂ)'l-,+H]¢ 09 (t, J =6.3 Hz, 2H), 2.94-2.86 (m 2H),
2.52 (s, 3H), 2.29 (s, 3H), 2.11-1.99 (m 2H),
1.91-1.74 (m 4H), 1.52-1 .42 (m 2H), 1 41-1.21 (m
AEfampisamgl e 177 . OH {4- (4, 6-Di net hyl -
H benzoi m dazol - 2-yl )-6-[4-(1

- gt hyl - i di n-4-yl)-but oxy] -

pyri - hanol .

5- Br t/hoxynmet hyl - 2-[ 4- (1- met hyl - pi peri di n-4-y
|) - but ox idhine (0.5 g, .25 muol, 1.0 equiv) was

di ssol ved in THF ( ) d cooled to - 78 C. A 2.5 M

solution of n-butyllithiumpyn hexanes (0.6 ni, 1.5

mol, 1.2 equi v) was ad dropwi se. The sol uti on was
I

"5 S5 My AR R AR SR

ngenzoBﬁudamje .1 equiv) was added. The mi xture was

ST rherdf MR el B bR Msahe:

ex1T.a¢vied]™wi th chloroform (3 X 30 nL), and the

conbi ned extracts were dried (Na SO ), filtered, and
concentrated to afford {4-di met hoxynet hyI -6-[4-(1-
nexdniptepizger i di n- 4-yl) - but oxy] - pyri di-n-3-yl } - met hanol
as a crude rgxture This crude material (88 ng) was

di ssol ved i p°THE (3 nL) and 1.0 MHC (3 nL) was added
pprtilonyi se\over 3 h at 60 C. The mi xture was cool ed,
sat : A3NaHEO was added, and the m xture was

ext kagtad W\ L/ chiar.of or (3 X 30 m_). The conbi ned
extractsHwere dried SQy)- filtered, and
concentrated. A portion the resulting crude

Srhind gli _
o ét" i) 5%%% ﬁé%é% Hﬁ@%ﬁ& ? ggﬁ n‘ibtﬁylyd péridin-4-yl)-

3p®pdxyiﬁﬂ1ew|}-mgﬂzm 1, 2-di am ne (22 ng) and Na S O |
(RS 4&%2(41@?5%0%-” ,51%?0%H-Zyghgaom)-(}roﬁm-‘ﬁﬂwg’tml-pfp%riﬁine. To

a solution of 3-(1-methyl-piperidin-4-yl)-propan-1-ol (7.07 g, 45 mmol, 1.0

equiv) and methanesulfonyl chloride (4.18 mL, 54 mmol, 1.2 equiv) in
dichloromethane (100 mL) at 0 °C was added triethylamine (9.41 mL, 68 mmol,
1.5 equiv). The reaction mixture, which was allowed to warm to rt, was stirred
for 30 min and then poured into satd. ag. NaHCOj3;. The aqueous mixture was
extracted with chioroform and then ethyl acetate. The combined extracts were
dried (Na2S0,), filtered, and concentrated. The |lesidue was dissolved in
acetonitrile (100 mL) and 4-bromo-3-[1,3]dioxan-2-yl-phenol (11.7 g, 45 mmoil,
1.0 equiv) and cesium carbonate (29.2 mg, 90 mmol, 2.0 equiv) were added.
The mixture was stirred at rt for 12 h, then warmed to 50 °C for 1.0 h. The
mixture was poured into satd. aq. NaHCOj3; and extracted with ethyl acetate
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The reaction mxture was purified by Method 2 to
afford 5.3 ng of the title conpound. M

W@ edosou4805Bpr ay) : mass cal cuI ated for C HN O, rdRRSR64/031855
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(1B 38 Sloroderiy TR oMmbings p¢E werd oo a8y Higtets and
(F&oncéﬂéq?&eas Putfiatich: l_tg’jﬂMéfhodb afdrddd bia2 924;2)7%)20f915e 82
ocampaungg WM%WOO Nz, p@@éw 4@% JE. Q:,&Hz_, AH) %9 d,J=
2@')1 Hz1 1%? éséﬁ%d M= 8k 3, 1BH2L@{ 5gb ( Exﬁ'i? 5. PHQ%”QH)

'Reco nant Hu
SK1&|-4|WD (e) 2H), 8r97COS7= 6l Hz, 2y 2. 93f2a&5; (mn?H'l),( 2 28 (s, 3H),

ctp o it Bl PC PGl Ariat ph 2 . o)

SBJ @, mox@padn-wrsmmaawlpnmrdapwvnampw bReh@ds-by

o, "0 b e SPHUGEPL ST A -

T[ﬂ'fﬁdlbl@n y_Myt Bhéth@ w@q TnefyepRenmige . BQrg f19r4 rhfhob 1.0
gh_speed te was centrifuged at OOOrpm
oAU T THTB2mIc SUTHE "Culves A SWAS-TMHNBY Inderanes (22

f
LS il . e eutyPore Rty SOuRiTnas ety fchp min
n@ﬁﬂrﬂé\ﬂfe@ G/mle 1|2|4cm|m519t é@ hequiv)ivad added nidhe(Slutim wdg
10, 000

i BB il icf T WP EERR H oIS P G

niNaHCOywasramided. Vibeanibure ess edbrimgdriapt dodrettintatwaier, and
[ C. 1l d ed 4 t

e PR APy e S LG v P lasso).

nfilbeeet, \sinti ftoacenttatéd.amMhe amﬂeo@sudbedvafsqrarﬁaﬂsilp@lﬁﬁéd bsy Méathod

oLt i 1 Bl Rl Re e PR P 4o -opor -

btbénibm@h;ﬂde ahg CRAPORALS 1 EhUIV)aVds @bdehlvhbh 4-9uoro-3-
gand bi by incubatin

di di
R buE e os clegaing (P T { HA Pk dEedw) anst NasOs
Ic:(@agerm Ma84 RRsol Of . 3Ie@|mvlym BMFA. mwmw ¢ @or@eht ¢Rt ffixture

or conpetition bind i ng 144studi es’ usi ng H hi stam ne,
\»ﬁ%@gd%pew@dl@weéﬁea pupiedby Methas 2 to afford 509 mg (77%) of

the title compound. MS (electrospray): mass calculated for C7H34FN3O3,
467.26; m/z found, 468.4 [M+H]". 'H NMR (400 MHz, CD;OD): 7.62 (d, J = 8.5
Hz, 1H), 7.44-7.37 (m, 1H), 7.35 (d, J = 2.7 Hz, 1H), 7.09-6.99 (m, 2H), 5.97 (s,
1H), 4.19-4.13 (m, 2H), 4.09 (t, J = 6.4 Hz, 2H), 3.95-3.86 (m, 2H), 2.95-2.87
(m, 2H), 2.53 (s, 3H), 2.30 (s, 3H), 2.22-1.99 (m, 3H), 1.93-1.76 (m, 4H), 1.51-
1.22 (m, 6H).

C. {2-(5-Fluoro-4-methyl-1H-benzoimidazol-2-y})-5-[3-(1-methyl-piperidin-4-yl)-
propoxyl-phenyl}-methanol. 2-{2-[1,3]Dioxan-2-yl-4-[3-(1-methyl-piperidin-4-yl)-

propoxy]-phenyl}-5-fluoro-4-methyl-1H-benzoimidazole (401 mg) and p-
toluenesulfonic acid (1.0 g) were stirred in a solution of acetone (10 mL) and
water (1.0 mL) at reflux for 16 h. The solution was poured into satd. aq.
NaHCQOj; and extracted with ethyl acetate. The combined extracts were dried
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experinmentally determ ned K value of 5 n and a |igand
concentration of 5 nM according to Y.-C. Cheng and W

WO 200s08hf { Bi ochem Pharmacol. 1973, PCT/US2004/031855
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i@\( ébﬁg ?rie%lgﬁ%jfzoﬁgntré{e@ A E)&I’tliljn of lﬂe(é?ubé re%lﬂé’?;pd,@% mg)

(whd d[lssdlvéd #bethanolg2.01aD) arghsqdimn’pogo rl¢a33 m@fswgas

3adoqp. 3T by Ve shnpiony B el FRe oyt g

TNBACD;1 ThéGaddeods Mﬂuwaﬁeﬁi%téﬁwmmrgﬁadetatélar@ﬂhé
28 1

2505_3872972512 10 89 54 30 9

550@@369@@@0@4@% é&%g%?ééﬁr%anﬁcﬁnieﬁfaﬂs

57esi’dzje]\9§s |§1§nfﬂaﬂl gﬁw%o&@ﬁo%&oﬂ@é .01Ag 0Bk titlé7co&1;ﬂcﬁjn32 MS
1 148 17 16 16 60 39 104 266 149 4

(eiedrogptaybo‘ resss1GicUiated Sordles B2 14d 43 "15i°l£‘d1 413 4
18639 5T \MMR 2B0d Rtz £D;0D): 7.82 (d, J = 8.6 Hz, 1H), 7.43-7.33 (m,

1H), 7.14-7.10 (m, 1H), 7.06-6.97 (m, 2H), 4.72 (s, 2H), 4.09 (t, J = 6.3 Hz, 2H),
2.94-2.86 (m, 2H), 2.52 (s, 3H), 2.29 (s, 3H), 2.11-1.99 (m, 2H), 1.91-1.74 (m
4H), 1.52-1.42 (m, 2H), 1.41-1.21 (m, 4H).

Example 177
OH

X

z. .z
EEA
pa

o) :

O
{4-(4,6-Dimethyl-1H-benzoimidazol-2-yl)-6-[4-(1-methyl-piperidin-4-yl)-butoxy]-
pyridin-3-yi}-methanol.
5-Bromo-4-dimethoxymethyi-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridine (0.5
g, 1.25 mmol, 1.0 equiv) was dissolved in THF (6 mL) and cooled to =78 °C. A
2.5 M solution of n-butyliithium in hexanes (0.6 mL, 1.5 mmol, 1.2 equiv) was
added dropwise. The solution was stirred for 45 min, and then DMF (0.55 mL,
1.25 mmol, 1.0 equiv) was added. After 1 h, sodium borohydride (38 mg, 1.36
mmol, 1.1 equiv) was added. The mixture was allowed to warm to -40 °C for
30 min, then was quenched with satd. ag. NaHCO3 (10 mL). The mixture was
extracted with chloroform (3 X 30 mL), and the combined extracts were dried
(NaxS0y), filtered, and concentrated to afford {4-dimethoxymethyl-6-[4-(1-
methyl-piperidin-4-yl)-butoxy}-pyridin-3-yl}-methanol as a crude mixture. This
crude material (88 mg) was dissolved in THF (3 mL) and 1.0 M HCI (3 mL) was
added portionwise over 3 h at 60 °C. The mixture was cooled, satd. aq.
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111 22 1 66 32 110 6 155 13 14523 103 67 1 111 21 156

WQ@0002444800 68 5 112 6 157 28 25 119 69 6 113 4radB8SR4/031855

NoHCE, wae S9ged eroged BB as Sided it Hpfybig 5% 7
S e R T
¥oportien oftheseggltingcruge H2h ﬂ%xwtgﬁsf-l' '@eméé‘yé@'p?c ‘g %2321)
Siihonity R, F s ompntindacte idg e
123 ny) lamd NZ5S 8% (30 M gvese itmecsm QMFAE ralg at §9 “Eer %6 h.

]173t'§ rfig'tf%gr%:x?%g% @H’lflé? %}(qvléthéé' 284 a%gro5§3¥§305thﬂlﬁe
compound. MS (electrospray): mass calculated for CosH3aN4Og, 422.27; m/z
found, 423.5 [M+H]". 'H NMR (400 MHz, CD;0D): 8.21 (s, 1H), 7.30 (s, 1H),
7.23 (brs, 1H), 6.95 (br s, 1H), 4.68 (s, 2H), 4.34 (1, J = 6.4 Hz, 2H), 2.95-2.82
(m, 2H), 2.57 (s, 3H), 2.44 (s, 3H), 2.27 (s, 3H), 2.11-1.98 (m, 2H), 1.86-1.68
(m, 4H), 1.57-1.44 (m, 2H), 1.39-1.15 (m, 5H).

Biological Examples
Binding Assay on Recombinant Human Histamine Hy Receptor

SK-N-MC cells or COS7 cells 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 s at high speed.
Homogenate was centrifuged at 1000 rpm for 5 min at4 °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 Hy receptor were used to measure the affinity of

' 3
binding of other compounds and their ability to displace H-ligand binding by
incubating the above-described reaction in the presence of various

concentrations of inhibitor or compound to be tested. For competition binding
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Mast cell accumulation in nucosal epitheliais a

wel | -known characteristic of allergic rhinitis and
wa@sdosoeson addition, it is known that mast cel PCTVURIDO#/631855

increase ip a nunber of inflanmatory conditions. Sone

Qftudidd Gsihg ~lHuisthmineh Knvdlees wersf caladated dhasedian ame

sites of inflammti .. This,ch t axi. ifj
yentaoTialy GelAMReaRa A of £ POt e 4 o paRBRra(d of
Gatidciing Y -Of CReitpsitd W BePRIsBTfBlochemt Ptianhadol. HBU3,
m of 100 ng/nL human fibronectin (Sigm) for 2 h at
r%ﬁ@)ﬁ@@@eﬁ%@&)? é‘.i=A\‘Q5e)r‘(1r+eQ{rLf]&5P))of the fibronectin,
600 mM_ of RPM with 5% BSA, in the presence of 10 niM
hi stam ne, is added to the 146bottom chanber. To test
tBieding iseay Riebdltsani ne receptor (HR) antagonists, m
and/or 1 msolutions of the test conpounds are added
to the top and bottom chanbers. Mast cells (2x1 /well)
are added to the top chanbérableThe pl ates are i ncubated
for 3 h at 37 C. Trangyells are renoyed and the celks
i he ‘ot t om chagber "dre counteg for' sixty seggnds
usi-ng @mhl ow cyt omet gapM)HR i nhi bi ti gnMyata are t hugM)
obtained. Cell-type D stributiop,of ressio NA vwas
pr épar &8 from t hé&2di f?i} ent cel Bg usﬁé?g an Rl\lgléagy lﬁ?
(Qpageng Val enci ag CAJqaccordi ngoto ve manuf agbur e47 s
instructions. Total RNA was extracted from purjfied

hufan &l 1's usi nd’t hel?heasy ki 81(Q%Fen, Vval d6i a,

CA) andyg everse tggansggd bed to gPNA g ng the /87 3
reaction kit (lnvit ro%en) according to the

maBuf ackdurer' s it rutt3 ons. ref8ptor’ RNA was B8t ect@d
by .RT- PCR usi ng n recept ogaspegific prinmgos 5Ssg
R BT ACT AR A A B B B G TR 0
anfgl i fiGsd PCR barid f o278 eceptor 96s 0 4dp. Resultdd TH&4

RTPCR rgsults indicagg, that thgsH receptor isyq4 4o
exgresgég on nastrb(ycel'%‘?, dendl‘it@IBC cells, basophils,

ang eogboophi | s. 5Bhes87positivedesuRbs are coH st &t
\(/eVIt%QEI t h8egdg3bl [ shqoq_l [ t3%r ature (%89' %a et al .143Nguyéen

11 59 55 203 99 38 144 8
12 224 56 324 100 41 145 3
13 257 57 17 101 55 146 5
14 497 ' 58 101 102 321 147 8
15 22 59 86 103 41 148 17
16 16 60 39 104 266 149 4
17 136 61 49 105 85 150 19
18 64 62 51 106 12 151 21
19 18 . 63 57 107 26 152 117
20 65 64 121 108 31 153 179
21 84 65 157 109 6 154 111

22 1 66 32 110 6 155 13
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wor@soissohe princi pal

Morse et al. in the Background section). Accunul ation
of mast cells and eosinophils in affected tissues is

rhinitis and asthma. Since H receptor expression is
}‘anld 10B t hese cet | types, recdptior i gnallingsées 20
ikely to nediate the _infiltratign of mast cel a
ed4i nob(?ﬁ s in r%%ponée to hi st1é{2i n E The fol FJ%@ ngg
t 3Bl e {gports thggCellg-type Di gfgi buyi on of Hs8 21
Expression by RT-PCR Species Cell Type H Human
E&Si nopH | s + | nifit uré0 Dendriti164CeI%/£ + Matufe® 190
dritiyc Cells Mastg Cel s + 7B hils + 14
6 k4/Bagophils 53
%zocy?és cH4 T?ellsé+ CD8 T Cells %ells I\Ieut1§§))phils
M28se/ (Rat) Eosi Adphi I5s + Peri tidfeal 1dvast Cel €1 ( R2D)

oo ovcEogi ety tas! cars g e Dng | L
Msor oplpages. Peri véneap2 Macr ophddgés - 4 163 12
31 9 75 28 119 51 164 7
32 93 76 121 120 94 165 3
33 81 77 4 121 60 166 6
34 112 78 21 122 71 167 4
35 28 79 14 123 67 168 6
36 35 80 128 124 86 169 1
37 36 81 150 125 77 170 5
38 65 82 23 126 427 171 12
39 66 83 161 127 773 172 1
40 74 84 267 128 3 173 21
41 78 85 39 129 5 174 31
42 79 86 103 130 5 175 6
43 82 87 61 131 3 176

44 87 88 52 132 5 177 4

133 12

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 to
specific agents can be mimicked in vitro. Transwells (Costar, Cambridge, MA)
of a pore size 8 um are coated with 100 pL of 100 ng/mL human fibronectin
(Sigma) for 2 h at room temperature. After removal of the fibronectin, 600 pL
of RPMI with 5% BSA, in the presence of 10 pM histamine, is added to the

146

characteristics of all erpCTus2004/031855



C4 T Cells - CO8B T Cells - BCells - The Inhibition
of Eosi nophil Shape Change by H stam ne Receptor

wadagesnst s Eosi nophi | accunul ation in sites BET/US2004/031855
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allergic reaction is a well-known characteristic of
albPlengi chapiieni fTpdegiiiee varidwsdnistamine rexaptor 6HR) antagonists, 10

cSRPARYER! B Jflopd THATIECraabel s cnfla e Sbane
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tmdtwmahéah@@rdar@eoam%uqed élxtgrs@% usi é‘gﬂpﬁ%ﬂrﬁé’t@r HR

cells were lysed with 5-1 Q agen lysis
rﬁ@iﬁ‘tﬂ@ﬁ.@?ﬂ%iwsfwalﬁed7 m n. Granul ocytes were
harvest ed and washed once with FACS buffer. The cells
wer e resuspend ed at a density of 2 x 106 cells/nL in
r E&lHtypenDisty £ ABExpreesioni nhi biti on by speC| fic .

25@*@2&%€§@p§@"58@5€@5@%? (2 vt Ab aarsiits Cirgesy
oWeleotiat GA) eacirding to ¢st manofaotunet’ §‘“bﬁ"?¢$?f‘§ a ;regeu RKNARas

j f.th

et Bomaiiing shihnsiin b 48 RRBa ki (earn aleraa
t Camaheresmlsé paneibafth EDNAAisHH their-‘ﬁlﬂréaeu&{ kit v@r@%
fixative buffer lSfZ%fo;rmaIdeh for 1
cRERGENAIR guRAR ?%HJéed3d§$tﬁ§t'8”@aﬁe@C&Qt%ﬂ%ié@éagﬁnﬁcted by

yan et a
f RTWECR u%ﬁ@%ﬁarﬁﬁ?ﬁ%eﬁ/@ﬁ%&cnﬁ@#ﬁgg@la 1602- 609).
R%EQQ@%EAGWEA%% asd éo%m&ﬁmfswéxmﬁh@lb The
T, [ pe of eosinophils is
dﬂgﬁﬁ%ﬁ?g?&g?g&)r&ﬁfgﬁgﬁ@g% H:rt preceed chenot axi s
s is a neasure of chenptaxis. The data in the

ggtéeﬁweﬁgﬁggﬁhé lﬁc!i]eé{i’ettﬁﬁ\tth@'l-lﬂrgégpﬁ]& ik ggpr%sseaa on mast cells,
dendritic cells basophlls and eosmophlls 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). Accumuilation 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,
H,4 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 Hs4 Expression by RT-PCR.

Species Cell Type Hy
Human Eosinophils +
Immature Dendritic Cells +

Mature Dendritic Celis +

Mast Cells +
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i n eosinophils. H stam ne receptor (HR) antagonists
were used to sort out which histam ne receptor is

wo eaponsdbl e for the shape change. Antagoni st SPEPES1004/631855

10

for the histam ne receptor gial Bpﬁ&hydram ne) or the H

receptor (ranatidine) did n ter the

hi st ami ne-induced shape dpngeortipyeeer, a dual H3/ H4

ant agoni st (thioperamnide) and,.a speC| fic histam ne

e 241} Gt eyt
chl or o- i ndo -yl) - pi perazin-1-y

t hanone, K = 5 nM i nhibi tggﬂﬂﬁ‘st arlﬁ ne- i nduced

eosi nophi| shape change w t hBa@ellsC of 1.5 and-0.27 nM

respectively. 149-old Changrg HIS mne 10 1 0.1 0.01 0

(mMV): N R 1.34 1.31 1.21 1.08UORMS Ant agoni st-1 1.09

1.05 1.0 i -01

104100T|op10rr1\/|163150118103100D|phen

10 M, 1.64 1.49 1.2PetiigwalMast @allaa(tRaThe I nhi bition

of Eosi nophil Chenotaxig b | St a ecept or

Ant agoni st s Eosi nophi | §88%Mﬂ!nﬁ“{ r'Y?’d?& tes pof

al | ergic reaction is a wel | pagppslichar act eri stic of

allergic rhinitis and ﬁﬁrtn HRe D%%%hﬂ?&hfll s are, purified

from

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 Hs Receptor

Antagonists
Eosinophil accumulation in sites of allergic reaction is a well-known

characteristic of allergic rhinitis and asthma. This example demonstrates that
histamine H,4 receptor antagonists can block the shape change responsé in
human eosinophils in response to histamine. Shape change is a cellular
characteristic that precedes eosinophil chemotaxis.

Methods

Human granulocytes were isolated from human blood by a Ficoll gradient. The
red blood cells were lysed with 5-10X Qiagen lysis buffer at room temperature
for 5=7 min. Granulocyies were harvested and washed once with FACS buffer.
The cells were resuspended at a density of 2 x 10° cells/mL in reaction buffer.
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removal of the fibronectin, 600 uL of RPMI with 5% BSA in the presence of

histamine (ranging from 1.25-20 uM) is added to the bottom chamber. To test

the various histamine receptor antagonists 10 uM of the test compounds can

. be added to the top and bottom chambers. Eosinophils will be added to the top

chamber whereas histamine or chemotactic factors will be placed in the lower

chamber. The plates are incubated for 3 h at 37 °C. Transwells are removed

and the number of cells in the bottom chamber can be counted for 60 s using a

flow cytometer, or can be quantitated by using Giemsa staining.
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their entirety. These other enbodinents are also
within the scope of the invention. 152Wat is cl ai ned

WO 2005044847 conpound of formnul a (I) or (I1): R (reT/USRR04/031855
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qﬁnkcgnsiratq)gwg%sg@%?pqyﬁ {yry agérg C%@tl%%td;ﬁﬂé% are given
RARGNR PR, teﬁhéh@c ﬂcbrtpr @gﬁﬂte‘éﬁ LIRS lateeyadt mouse

attdched, forma 4- nbered heterocycli¢ rin

regpigeeil mngsayrﬂosfarh‘g %F@)dphaaeome? afe %I%CdIﬂP%ﬁgI e, Ao
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CTied narhlagn ofnmgeatgd Iamkacwesﬂs @aermma hy taiamg am ahqlaot (HIHL)

So‘ﬂj’fltl("jnlc-:‘ avgge 'f_IS dcé/nqi dI thlﬂ& Y !1%rIﬁl'Ilu¥k's legtlon (0.01% crystal violet in

3% acetic acid). The samples are then vortexed, and 10 L of the stained cell

solution is placed in a Neubauer haemocytometer. Differential cell counts are
performed using a light microscope (Olympus B061). In view of their chromatic
characteristics and their nucleus and cytoplasm appearance,
polymorphonuclear leukocytes (PMN; >95% neutrophils) can be easily
identified. Treatment with zymosan increases the number of neutrophils, which
is representative of an inflammatory response. Treatment with H4 receptor

antagonist blocks this incease.

Inhibition of Mast Cell Chemotaxis by Hs Receptor Antagonist in an Animal
Model of Asthma and Allergic Rhinitis

An animal model is used to test the observation that mast cells accumulate in

response to allergic inflammation and that this can be blocked by H, receptor
antagonists. Compounds of the present invention can be tested in this model
to demonstrate their use as treatments for allergic rhinitis or asthma. Mice are
sensitized by intraperitoneal injection of ovalbumin/Alum (10 pg in 0.2 ml
Al(OH)s, 2%) on Day 0 and Day 14. On Day 21 through 23 mice are
challenged by PBS or ovalbumin, and sacrificed 24 h after the last challenge
on Day 24. A section of the trachea is removed and fixed in formalin. Paraffin

embedding and longitudinal sectioning of tracheas are performed followed by
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I ndependent|ly from ot her substituent assignnents,
substituted with 1, 2 or 3 substituents selected from

w@z26valokagh7 hal o, hydroxy, ami no, and 1-S each pET/BS2064/031855
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t @bgﬁbhnt \gﬂfﬁh RaEh W'et:rlibie_tl Bectivar Expoatiens dllergehistibuldhisgreasesthe
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cPyTbeTehssPomipea Saspols. RBHIUS effbdds Bloesed By HifiPeptor
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In said cyclic structure Cyd is, independently
from ot her substituent assignnents, substituted with ,

1, or S ' A
iy o3 TGS M EyARaGS Einé TSR a/aprefditte one o
comfreuy ekifn therarul Bageldion thiskdisclosiget ineludingitine swamary,

carbon, gtons.t o which the f b Geill 3
cAraT Ao ek O PR e i gl S i
GiERsTORNIak 1516 o Mgk enodiivatibrs end Bdaptatienseid various conditions
heterocycle with 1 or 2 heferoatons, wherein said .
508 pEadaer qFRiey desPoed R SpeadIna vo P Rdpnoe i
StHeRtdritiraPt TRESE BIRBRBIBOdIRIEIES Aleldleswithinth® scopedof tBe
substituents selected fromC al ky!, hal o, hydroxy,
alfivaplioand C ~alkOXy; R8 is H, C . alkyl, Cral koxy, or
OH, each of RO and R10 is, independently from other
substituent assignnments, Hor C alky!, or RO and R10
taken together forma 5-6 nenbered cyclic structure
Cyc3, wherein said cyclic structure Cyc3 is a 5- or

'6- nmenbered carbocycle or a 5- or 6-nenbered

het erocycle with 1 or 2 heteroatons, and wherein said
cyclic structure Cyc3 is, independently from ot her
substituent assignnments, substituted with 0, , or 2
substituents selected from C t-3al kyl, hal o, hydroxy,
am no, and C|. al koxy;
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R11 is H, C alky!; 154each of R12 and R13 is,
i ndependently from other substituent assignnents, H or

w@2malokagh7 or, when Y is CR R13, R12 and R13 tBPKENS2004/031855

10

15

20

together with the carbon nmenber to which they are
aMhat isedeimedris:an optional |y substituted cyclic
structure Cyc4, wherein said cyclic structure Cyc4 is
a 3- to 6- nenbered carbocycle or a 3- to 6-nenbered
het er gt gehpowid bf BrmulaXl)@ddi) i onal het eroatons, or CR
R13 is C=O, R14 is H C alkyl, OH or Ctral koxy; an
enanti onmer, diastereoner, racemate thereof, or a
pharmaceuti cal » acceptable salt, am de or ester
thereof; provided that: when Y is or NR12, en Zis

CR14 and R8 is not OH or -al koxy; whel®Z i . Yis CR
R13; and neither1R1 nor R4 is C(ONH . A cohpound
as in claim, erei n V\hfis NR@)r CR7y—& bund as
in claim re|X|I\§ co d as in

claim1, wheryg R1 A @n’ponnasm
claim, wherej \ 6/ A~conpound as in claim,
wherein Z iR onpound as in Ic)l aim

wherein n = 1 ort2. . A conpound as in cl(a vvherel n
n=. 9. Aconpound as in claima1, vvherelanls

sel ected fromthe group consisting of H nethyl,

et hyl, isopropyl, cyclopropyl, F, d, Br, GY@no,

phenyl , carboxynet hyl, dinethyl carboxaki do/” and 10. A
conmpound as in ¢hai m1 vvherel n Rl is thyl, F, or
a . 155. A compqQund as R cl [
selected f AR QLN UpP | stl - t hyl ,
ethyl, isoprof cI opro 1 oCF , F,

wherein

W is N or CR’;

Xis N or CH;

Y is O, NR"™, or CR™R"™;

Zis N or CR™;

nis 0, 1, or 2;

each of R™ is, independently from other substituent assignments, H, C4alkyl,
Co.salkenyl, Cosalkynyl, Cagcycloalkyl, -Cq4alkoxy, -Cq.salkylamino, -C4.
salkylthio, -C4.salkylsulfonyl, -OCs.¢cycloalkyl, -OCHaPh, cyano, -CFs, F,
Cl, Br, 1, nitro, -OCF3, -SCF3, -OR®, -SR?, -S(0)R®, -SO,R®, -C(O)R",
phenyl, benzyl, phenethyl, -C(O)NR?R®, -C(O)OR?, -NR°R®, -CH,NR®R® or
-CH,OR® wherein each of R%, R® and R® s, independently from other
substituent assignments, selected from H, Cq4alkyl, Cs.gcycloalkyl, phenyl,
(Ca.scycloalkyl)Cqalkyl-, benzyl and phenethyl, or R® and R taken
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Br, cyano, phenyl, carboxynethyl, dinethyl carboxam do,
and benzoyl. 12. A conpound as in claiml, wherein R2

WO 200650044807 Cl , methyl, CF, OCF , o - butyl. 13PCHUS2004/031855
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conp%géth@?witw tHd ﬂr%en tﬁhﬁﬁn@h Eheg%rb%ttéerk@d:tf&% fr:ugfn the

group consisting o met hyl , , 1sopropy

t- butryembe;ad hateropydlic riog HetOget, wrrerelcusachrlng Idytﬁym has O or
h

bens oy PR KB altins SRR MAR T TR0 2\ e ane

H F wl@relnrm‘lymﬁenylciﬁhenéfmﬂ bermyl taltkygI gﬂf cyck&]kyhrmmm\w of
as in clakm,, wherein R4 rom roup
consﬁ&'q’% JF }gb '%’m?ﬂ%sa' eqr}%/ﬁetﬁcygg&%mn Iy, and

cycl Qﬁdé}mﬂdeni@ fr&m, ottﬁfér,suwﬁm@nt Wﬁent@%ub@ﬂm@%ﬁ\b%1 2or

di met hyl car boxam do, and onpound as in

cl ai A Yubshifuants seleeted fom Cmﬁlwhakp hyefoxm amipp, apgd

conp in claiml, wherein one or two of RL 4 are
not q?%%l@%% conmpound as in claiml1l, wherein R5 is H,
Feaeh) of Re} isyindepgndently fromathersihsifusnhassignments) Hi G.alkyl,
wher Ylqpd y _aptpyl

hydrgiqr}%lﬁr ISCFF &3 glé'#;”% hyﬁj(b??i 8BLRY o, alkoxy, cyano,
di et hy’dr@.rrﬂ(@)fﬁ l C QX)phdhyd;e@@l@acéanyl +$(QjCaga“lkyL or -

wh h 2

e el B Eerig RS B aBpPauna S rorfufer TGS tSitner

conp omrrdthaﬁ:arboncétag?td ,wmvﬁremey la(rjé?étta@eel fornratdyylic stalcture

hyd 56 n.cla ,

ey LTS ctsq R, fetC T B o T meisarst fogicte  and 5-

cl ai mrbrmbhﬁl’e%dﬁhﬁ&dcﬁlélw@la orY ﬁ@mﬁﬁlsaﬁhén@lﬂéaﬂﬂ &yclic
mhere n |ndependent y, selected

ft omhet uge 9@(&1 @@Hgégﬁi‘%@"tkyffm&')‘ ofger syoFHY aSsighmpnts.

pr oméubsmafe@r\mwb 1,309 stibstitibhisURIES M C%@lkyﬁhalo
compound as in claim1, wherei n, each, of R9

i ndepWRERYt ARRINOaBd CWQQIH%Y, or, R" and R®for a compound of formula
(1) taken together with the carbon atoms to which they are attached form

a cyclic structure Cyc2 selected from aryl, heteroaryl, 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, or 2 substituents selected from
C1.zalkyl, halo, hydroxy, amino, and Cj.zalkoxy;

R®is H, Cy.ealkyl, Cs4alkoxy, or OH:;

each of R® and R" is, independently from other substituent assignments, H or
Cisalkyl, or R® and R takeén together form a 5-6 membered cyclic
structure Cyc3, wherein said cyclic structure Cyc3 is a 5- or 6-membered
carbocycle or a §- or 6-membered heterocycle with 1 or 2 heteroatoms,
and wherein said cyclic structure Cyc3 is, independently from other
substituent assignments, substituted with 0, 1, or 2 substituents selected
from Cq.zalkyl, halo, hydroxy, amino, and Cy.salkoxy;

R is H, Cyqalkyl;
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27. A conpound as in claim1l1, wherein R11 is H,
met hyl, or ethyl. 28. A conpound as in claiml,
29. A conpound sel ect eBCT/ISIM4/031855

25 R ST o DU P AR Mk PSSR E o
Zn{ f}maﬁrwh“ Wit Y"mm FRB@‘”""R i akeyl tpggthepwity ineph
212 Py H‘ei“*{eo‘}? ¥ hf?g‘tqﬁW 2l %é%‘?fj form an potignaly sybstiuted

enyl }cyktic &rruéthmyumwh@r@rn $4idfoybienstaictird az,@hes a 3- to 6-
5-te/t-Butyl - 3-chloro-4-13-(4- di azepan-

1-yl ) MBFESEE) Tafgﬁ%!ﬂ/@'}a ?LﬁOb%ﬁheaﬂt}%%é%ieéocysE fyth Oor 1
t- Blﬂé{dd“tfr'or{ewB St*é'r&art&né broR¥RMBE o pi perazin-1-yl)-pro

-benzoi m dazol e;

%}l@hh@m EZC{% QrélhgkoXy[ 3- (4- melt hyl - pi per azi n- 1-vyl
LA SR oo A R BB B oL b ity

- phespihhle BHlhcarpiviernr gaiso ithegreof;
utyl-2-{3-[4-(4-nmethyl-[1, 4] di azepan-1-yl) -
oA BRE

nyl }-1 Hoenzoi m dazol e;
( Wwhed-Y #-@ or Nt thert Zlis CW/ bamzRP 1 na O o2€ylalkadyshl or 0

I rrolidin-3-yl)-dinmethylam ne;
SQWP%%]'\Q\P @% éﬁp% [3I (|4 met %yl) [Il 4] dl)/azepan 1-yl
) nBRisar R Ydor H;fhgm(b)Nﬁz met hyl - 1H benzoi i dazol e;

2-{3-Fl uoro-4-[3-(4-nethyl - pi perazi n-1-yl)-propoxy] - ph
enyl }-4-nmet hyl - 1H benzoi m dazol e;

5oVt Ba/rhpgm{d‘laé Br cﬁé‘inﬁ’ﬁtméreuﬂlw&us azZhreRE: Yyl ) - propoxy] - na

pht hal en- 1-yl } - H benzoi m dazol e;
4-[3-(5-telt- Butyl 1H— benzoi m dazol - 2-yl ) - phenoxy] - 1- (

437t BYthPORRS ¢ iniait ¥ WHdMEiha0sIN BPEH.
4. A compound as in claim 1, wherein Y is CR™R"™,
5. A compound as in claim 1, wherein Y is CH,.
6. A compound as in claim 1, wherein Z is N or CH.
7. A compound as in claim 1, whereinn =1 or 2.
8. A compound as in claim 1, whereinn = 1.
9. A compound as in claim 1, wherein R'is selécted from the group consisting
of H, methyl, ethyl, isopropyl, cyclopropyl, F, Cl, Br, cyano, phenyl,

carboxymethyl, dimethylcarboxamido, and CH,OMe.

10. A compound as in claim 1, wherein R" is H, methyl, F, or Cl.
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5- Chl or o- 2-[ 3-chl or o- 4- ( 3- pi perazi n-1-yl - propoxy) - phen
yl]-6-fl uoro-1Hoenzoi m dazol e;

w®206080448BUt yI - 2- { 3- et hyl - 4- [ 3- (4- et hyl - pi per pT/NSH0yD31855

10

16

20

25
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)- pr opoxy] - phenyl }-1W benzoi m dazol e;

2- Chl or 0-4-[ 3- (1- net hyl - pi r|d|n4¥ ﬂropoxy]-ph
e?q | A-compoudt getimgleim F. WeALe R iesaipced from the group

y z -Hr

cc{r%w]gﬂé%zﬁr ﬁ’}e[t%ﬂ”@tﬁg ﬂngrfhf}%enZ@V ﬁ F)gi tr: lok), P,
SBCyanag phehids Cdmoox;onath[/l?;dmetmﬂcmbxapnlpermd berizoyl.) - pr
opoxy] - phenyl } - 6-nmethyl -1 /-benzoi m dazol e;
6- Chl oro- 2-{2-chl oro-4-[ 3- (4- net hyl - pi perazin-1-yl)-pr
opRXX]coptponyit las id crih My vhérdih RERzI4] Fi Clametie), CF;, OCF3, or t-
5-fert-Butyl -2-{3-chl oro-4-[3-(4-nethyl -pi perazi n-1-yl
)b‘ﬁylopoxy] phenyl } - 1AV- benzoi m dazol e;
5- Chl oro-2-{3-fl uoro-'4-[3-(4-rrethyl pi perazi n-1-yl)-pr
opoxx\ phenyl }- 1 H-benzoi m dazo
213.28@eMpoynd asan claimds wpetgin Ra %ﬁeé%%ﬂomtyﬁ)grwmpoxy
] y

?églpg}ogﬁ ﬁqet@rl r@(ﬁ? isF&HaLFgPPBBW‘cgiaéﬁr'o?gl CFa, OCFs, Ryl

tBsqc}/am]eqh;ahyl carbpiyreeihpl dirr@&tlzyjc@ oxamldo and benzoyl
1585- Chl or 0- 6-fl uoro-2-{3-fl uoro-4-[ 3-(4-net hyl - pi pera
zi n-1-yl)-propoxy]- phenyl}-1 /-benzoi m dazol e;
214.3ARougronnd e 3a Ckimet vihkrain REisaldj Fi-Q; priethyhrOfg OGFspor t-
eg%tll} 5-met hyl - 1H benzoi m dazol e;

YDi I uor o- 2- {3-fluoro-4-[3-(4-nethyl-piperazin-1-yl
) - propoxy] - phenyl }-1 H benzoi m dazol e;

2151 hepliennt e A ; wherdin RPICEErdd Yol R YRS "
2cdr%1s<ﬂhlr;@f e, eyl (thyreisbptophil cydislirapapPRNEN B dyapbopiesiy,

phenyl} -4, 5-
carboxymeéthyl, dimethylcarboxamido, and CH,OMe.

16. A compound as in claim 1, wherein R*is H, methyl, F, or CI.
17. A compound as in claim 1, wherein one or two of R™ are not H.
18. A compound as in claim 1, wherein R%is H, F, C, methyl, or ethyl.

19. A compound as in claim 1, wherein R® is F, Cl, methyl, hydroxymethyl,
hydroxyethyl, pyrrolidinylmethyl, or diethylaminomethyl!.

20. A compound as in claim 1, wherein R%is H, F, C, or methyl.
21. A compound as in claim 1, wherein R is H, F, Cl, or methyl.

22. A compound as in claim 1, wherein R®is Cl, methyl, or hydroxymethyl.
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di met hyl - 1H- benzoi m dazol e;
5, 6-D net hyl -2-{3-[4-(4-nethyl - pi perazi n-1-yl) -but oxy]

WO pivsioydshp? 1 Hoenzoi m dazol e; PCT/US2004/031855

10

15

2-{2-Cnhl oro-4-[3-(4-nethyl - pi perazi n-1-yl)-propoxy] - ph
enyl }-4, 6- dinethyl -1W benzoi m dazol e;

2-232-AChdropaunth 8in(claimet, iwhergih, RF idiFp eyl - d-QH) - pr opoxy
] -phenyl }-4- nethyl-1/-/-benzoi m dazol e;

5-fe/t-Butyl -2-{2-chl oro-4-[ 3-(4-nethyl - pi perazi n-1-yl
) 28t Fpeoripeurhesivl diaidh Hhitenaiairfiigazol e;

2-{3- Met hoxy-4-[ 3-(4-net hyl - pi perazin-1-yl)-propoxy]-p
henyl }-5- trifluoromethyl-1H benzoi m dazol e;

5’2@‘”,006(%80&6’0‘ é‘é"l'nC&lé?m“T [wherdin et dhd R e r.ﬁ&éﬁbn%rexw pr

opoxy] - phenyl }- 6-fluoro-1 H benzoi m

5 S8l QS’HF%P 291opP CRNFIFHINCT 3- (4- met hyl - pi per azi n- 1-yl
) - pr OPG¥H phenyl } - 1H benzoi m dazol e;

5- Chl oro- 2-{2-chl oro- 4-[ 3- (4- net hyl - pi perazin-1-yl)-pr
opoxy] bbmetlryfl Jethyl, propdnizopropdaand e; :
SChIo ro-4-[3-(4-nmethyl-piperazin-1-yl)-pr
opoxy] ﬁ%é/’ﬁ?]%Wfl uor o- 1H benzoi m dazol e;

5- Chl oro 2-{3-met hyl -4-[ 3-(4-net hyl - pi perazin-1-yl)-pr

op@ax m.dazo| e, -

22 ARG 43D GRmCL ITETHN SERAS! R 209IR° sy BssRgnagy. H
eoy hiettbd.net hyl - 1 H benzoi m dazol e;
1595, 6 Di chl oro- 2-{3-chl oro-4-[ 3- (4- et hyl - pi perazin-1
-yl)-propoxy] - phenyl}-1H benzoi m dazol e;

5 22 s SourRtdasih ol r. WRicieth 11 [sH (oGt By bergl. per azi n
-1-yl)- propoxy]-phenyl}-1H benzoi m dazol e;

2-{2-Chl oro-4-[3-(4-nethyl - pi perazi n-1-yl)-propoxy] - ph
eng! v &miFdURdl as in claim 1, wherein R is methyl.

29. A compound selected from:
2-{2-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyi}-4,5-
dimethyl-1H-benzoimidazole;
2-(2-Chloro-4-[3~(1-methyl-piperidin-4-yi)-propoxy]-phenyl}-4-methyl-
1H-benzoimidazole;
2-{2-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-5-
trifluoromethoxy-1H-benzoimidazole;
5-tert-Butyl-2-{3-chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl)-propoxy]-
phenyl}-1H-benzoimidazole;
S-tert-Butyl-2-{3-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-
phenyl}-1H-benzoimidazole;
4,5-Dimethyl-2-{3-methyl-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-
phenyl}-1H-benzoimidazole;
S-tert-Butyl-2-{3-[4-(4-methyl-piperazin-1-yi)-butoxy]-phenyi}-1 H-
benzoimidazole;
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1 /-benzoi m dazol e;
5- Chl or o- 2- {3- chl or 0- 4- [ 3- (4- net hyl - pi perazi n-1-yl) - pr
wop@sylssphenyl } - 1H benzoi nmi dazol e; PCT/US2004/031855

ey ) S B AT SRR Gl BT SR
5- Chl berp-oimidezsle 0- 2- { 3- et hyI b4 [ 3- (4dmet hyl - pi perazin
-1- h

S R B i st B Shaoang ) o
0IO?Xybm??l%%r&lrdIH-WXP)Q!%@tHﬁéi‘ﬁiﬁQ‘ e,

or o- P Pera2|n 1-yl) - propoxy] - ph
enyl }5ﬂ%ﬁz20{3n¢fﬂ@rz>cﬂ B ( 4 methyl-[{1,4]diazepan-1-yl)-propoxy}-

gn{ls Wy%é}whﬁéaz t??r‘]tzgh‘r#ld&’io‘?@r azin-1-yl)-propoxy]-ph
2- {2 Zﬂ{ﬁwﬁh@rmf[3-(44n€ftb¥|’rmerﬁ21péFﬁ)%pmpbwaohevaﬂhyph

enyl zoI e;
5- )éh%“%g!%g%iﬁh@ngez {3- met hoxy- 4-[ 3- (4- net hyl - pi per azi
n- 1 y5 Metwlap{am}(wﬁ@mw;}]pérbb:nhenylgxpmm;q%@hthalen -1-yl}-

| oro-.4- 4- et hyl - pi perazi n-1-yl ) - propoxy] - ph
eny 192—b H%‘?'Wb‘%? '/ - benzoi ni dazol e;
5- fel4f§(&téﬁ§ut{zﬁ1/&b@h£mm&zér-t3yr (;ﬂfeﬁshf]w -(4PnByRZI n- 1

-yl)-prop oxy{ pheny 1/ Y- benzoi'm daz
2-{2- FNB‘?'I% M')'Pgta(‘dﬂ ﬁﬁ?hyl pi perazi n-1-yl) - propoxy] - p

ge?w%g:%gorr%IZL[ﬁlthremen@f}ﬁé?r%s{np)g e hgﬂiﬂ%‘éhg o—glgor 1H-h
enyl }bGJlZOtnﬂlﬂﬁZQJ@r omet hyl - 1H benzoi ni dazol e;

20 L3 4R AuEs BY I dth RS A% Ttnd iyt DipBlaORIVh oREEAY] - 1

Hbenzoi m
160( 26Hedy[}4H-densirhidezgeper azi n- 1- yl ) - but oxy] - phenyl } -

1HDb i -4 - - phenyl - net hano

6- Chlei(;fé)bgl-o?%?g%%'%éﬁhgl[ f'i@%&ﬁﬁ“&?’ﬁ’if’hanﬂlﬂﬁy| ) - pr

opoxyimptiefy Hibendoimitidndle; 1 H- benzoi m dazol e;
2-{2-Chloro-4-[2-methyl-3-(4-methyl-piperazin-1-yl)-propoxyl-phenyl}-

I\)

4-methyl-1H-benzoimidazole;
5-Chloro-2-{3-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy}-phenyl}-
6-methyl-1H-benzoimidazole;
6-Chloro-2-{2-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxyl-phenyl}-
4-methyl-1H-benzoimidazole;
S-tert-Butyl-2-{3-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy}-
phenyl}-1H-benzoimidazole;
5-Chloro-2-{3-fluoro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-
1H-benzoimidazole;
2-{2-Chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl)-propoxy]-phenyl}-4,6-
dimethyl-1H-benzoimidazole;
5-Chloro-6~methyI-Z-{3-[4-(4-methyl—piperazin-1—yl)-butoxy]-phenyl}-
1H-benzoimidazole;
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5-ferf-Butyl-2-{3-chloro-4-[3-(1-nethyl -piperidin-4-yl
) - propoxy] - phenyl }-1W benzoi m dazol e;
WQ2§020@shDr o- 4- [ 3- (1~net hyl - pi peri di n-4-yl) - pr BEDY$I00pH31855

| Ry i d _ .

S tnt ST TP AR b RO Foraringt wr-ersros

opoxyphehdryHpenioimidezoepi m dazol e; )

2n§:|h ; 8%?\'}%‘5%30 Fﬁ;@%@%ﬁg%eﬂg'zﬁe{-yﬁ Ipropox f gh&yﬁ%or)% hyf3

5- Chl GJHCbe@lzBirm@zEZble? {4 [ 3- (1- et hyl - pi peridin-4-yl)-pr
poxy]ts phenyl } enzoi n dazol e;

5-tef 6E§c]'ﬂ9‘Pr-°22 {&f‘?@"’(“ﬂ?’n@ﬂﬁ9lh¥bplpé'f€i2m-?r¥ﬂW@QOW]“Opoxy

h 1
] § eﬁb{é'}y% W%Fﬁﬂhm % - pi peridi n-4-yl)-propoxy] - ph
enyl }2 I%étml@ﬂrfﬁc(ém’fbyl plperazm 1-yl)-propoxyl-phenyl}-1H-

2-{4- Iggh{g M?E&XI pi peri din-4-yl)-propoxy]-phenyl}-1H
benzol mdazo

6- Chl 2{2-Chidra-4- ﬂBl:(dFmethylE[S-%dJaf@ﬂdwi-yp4p|ﬁ@1$d)®] phémld,spr
opoxy r@q;ﬁf} 4- meth I - 1H benzoi m dazol e;

5FIu%Fge %(1 nmet hyl - pi peridin-4-yl)-pr
opoxy} 6@%%3}! 2- @kmiwmmhw 8%if+1-yl)-butoxy] J)henXl} “1H-

4- Chl or o- 2- qethl 4-[3-(1- et hyl - pi peri
opoxyJERERIRzale 1 henzoi ni dazol e:

6 Ch| @Cﬁtd?@-ﬂh[ﬁl 43nétafllfﬁi‘é&)§hn4r i gl oéaoqg# &Yényﬁw@ ridin

%j propoz}/ enzoi
5- ChI pgthyl-d bﬁngm ﬂZQ'% (1- et hyl - pi peri di n-4-yl ) - pr

PO O TN MBI St
eny| ynstyhpHtiesgoimigazdle; mi dazol e;

¢ © LN 20 DAl gL AN B 1

1612 q@nm-lwf-bemzo[rﬁrdeﬂelapt hyl - pi perazi n-1-yl ) - propoxy]

i pherB’—H—f\/IAéihnc%‘(E/n?st'-(4—methyl-piperazin-1-yl)-propoxy]-phenyl}-5—
trifluoromethyl-1H-benzoimidazole;
5-Chloro-2-{3-chloro-4-[3-(4-methyl-piperazin-1 -yl)-propoxy]-phenyl}-
6-fluoro-1H-benzoimidazole;
5,6-Dichloro-2-{2-chloro-4-[3-(4-methyl-piperazin-1-yi)-propoxy]-
phenyl}-1H-benzoimidazole;
5-Chloro-2-{2-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-
1H-benzoimidazole;
5-Chloro-2-{2-chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxyl-phenyl}-
6-fluoro-1H-benzoimidazole;
5-Chloro-2-{3-methyl-4-[3-(4-methyi-piperazin-1-yl)-propoxy}-phenyl}-
1H-benzoimidazole;
2-{3-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-5-methyi-
1H-benzoimidazole; -
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1H benzoi m dazol €;
2-{2-Chl or o- 4-[ 3- (4- net hyl - pi perazi n-1-yl ) - propoxy] - ph
wenysjo4480T | uor o- 4- net hyl - 1|+ benzoi m dazol e; PCT/US2004/031855

enyl?%ﬁé'ﬁl:ﬂ%k? frlogo"‘é]'p‘ bR ger Bz ey} plopofy Y] P

6-{2 yqrmﬁehiolﬁnﬁaﬁakhyl pi perazin-1-yl)- prOPOXy]-ph
enyl g 1:"I¥I| oxol o[ 4\5': 4, 5] benzo[ 1, 2-d] i m dazol e;
6 ChP-ihiaro: fr@e -grid-ae [‘ﬁ”(ﬁi Wenatwl-pipeterir-frybpan- 1- yi
H b dazol e;
prB%%?SX}%]gh@ﬁ?@%#@%@ﬁﬁlp%&[o{éﬂq dlegiglpgnn 1Zyl) pr opoxy
ph%lﬁ%f-lthato 4riBt(Hyrhethid-piperaainei -dxpodpexyl-phenyl}-5-methyl-

[4 (4-nmethyl -[1, 4] di azepan-1-yl) - but
oxy] phenE%{krI oQafbrebenzm m dazol e;

5- Chb-@ihtora-2t 8-¢Horb 4+ [Beihyibthyl-pipeeazirmd-Yhrdpaxy PRl ph
enyl %H%) henzoi dazol e; .
2-{4-7 e{’ﬁo'Wé € pi perazi n- 1-yl ) - propoxy] - phenyl }- 1

Hoenz¢g- mhdﬁz@aL[ev 4-methyl-piperazin-1-yl)-propoxy]-phenyl
2-(6-Chl oro-4- r$eth Iylp benzoi ¥n)gazpo Y]p )y}5 [3-(1-m

ét hy‘i”ﬂF?fé’P]%th"H@‘i}?}’%‘ﬂ@%ﬁy] benzyl } - d| rret hyl - am ne;
2- | L m

b h%ﬁ;?g‘?{ﬁ‘&ﬁ“%@-{?yﬂ;?m%?;y] P oBeh

4- { ey FeEpgmmodnidageiehy | - 1H benzoi mi dazol - 2-yl ) - 3- e

o G TERR Ao L rchL BERRAS TP iopg ok ohenyl

phenbperzgimigazble; 1- met hyI [ 1, 4] di azepan 5- one;

B A e

5- tdretnzBlmmydazo’Ze{Z met hyl - 4-[ 3- (2- et hyl - pi per azi n- 1-yl

-P rf—‘&ﬁgk(@élﬁyl-4-[3-(4—methyl-piperazin-1 -yl)-propoxyi-phenyl}-1H-

benzoimidazole;
2-{2-Chioro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-1H-
benzoimidazole;
5-Chloro-6-fluoro-2-{3-methoxy-4-[3-(4-methyl-piperazin-1-yl)-
propoxyl-phenyl}-1H-benzoimidazole;
2-{3-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-5-
methoxy-1H-benzoimidazole;
S-tert-Butyl-2-{3,5-dibromo-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-
phenyl}-1H-benzoimidazole; |
2-{2-Methoxy-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-5-
trifluoromethyl-1H-benzoimidazole;
2~{2-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxyl-phenyi}-5-
trifluoromethyl-1H-benzoimidazole;
2-{3-[3-(4-Methyl-piperazin-1-yl)-propoxyl-phenyl}-1H-
benzoimidazole;
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phenyl } - 1H benzoi m dazol e;

6- Chl or o- 4- net hyl - 2-[ 2- net hyl - 4- ( 3- pi peri di n-4-yl -prop
wo@zyp/opisenyl ] - 1H benzoi mi dazol e; PCT/US2004/031855

1625-(BHag4-¢4-Matimtpiperazip-d-yiebuigkyl4phesylpil pebdrgoimidazal- p

roo | ]-, 1H benzoi m dazol e;
p g"é)BE )ﬁ-_n%eéb%riqn th)Z/I I-pi pefi di n-4-yl) - propoxy] -2-m
et hyl 6—%?@42}{2%|qu%¥ 4li;’el_tfglmlpémﬂld-gcm)—;[ﬁpgox%]—)pherﬁyl}-
or t - enzoi m dazo - - phenox
y] et‘}TSﬂ ethyly ﬁé’r?ﬁ(ﬂm'@ldﬂ%‘{' - pi peri din-4-yl) - erri ng
6 Chl mfedr ém?BQJ{w bhl%rd 113@1 Jméthﬂpﬁp”eﬂ@ih myt)fpyd)pdadyper di n-

yl oxy) - hoxy] - - 1H benzoi m dazol e
6 dwlniw@ymr‘rébmnoumd@olﬁet hyl - 4-[ 3- (1- net hyI 1,2,3,6-t
etra
)2 SRS L mathy-plpgsdin &k miopoppheny-4.5-

5 FI Ld)metml-ﬁrﬂtﬂe]llzmml@azdmt hyl -4-[3-(1-nethyl -1, 2, 3, 6-t
i BB et 1o CrmsnEBingydias by spropoxi-prenyi-
6- FI iJm-beﬁfzdimtdmyb}eZ {3 [4-(1- mst hyI pi peridin-4-yl)-bu
t oxy

N B L AR ST R ) Ao PR 345 - phe

nyl} aérhameazﬁl@lazol e;
- D et hyl - 2- plper|d|n4yl] but oxy]

- pherﬁrPPloméé‘W?& %{ﬂi é? -énethy' p'pendm 4-yl)-propoxy}-phenyl}-

5- Oﬂlﬂqgeﬁzdﬁtd@ébmz {3-[4-(1-net hyl - pi peridin-4-yl)-bu
t oxy] - phenyl }- 1H benzoi m dazol e;

5, 7- ¥ ﬁaéwytly -%{f{ﬁ?afﬂeme?ww-etp[emdm‘l be-PFgROXpl-pRanyl H-4- y I
) - butoxy e il } - 1H benzoi m dazol e;

5. cnl Bgonibasd Yl - 2-{2-met hyl - 3- [ 4- (1- met hyl - pi peri din
- 4 ylfj Methyb:2y{p- [31§‘nmglh)}l mrwahéfyll)mrdawtyﬂ-ehenyl} 1H-

6- Fl | -2-{2-nethyl - 3-[4- (1- et hyl - pi peridin
-4-yl n([%Oh)ggééqé/phenyl }- 1H benzoi m dazol e;
2-{4-[3-(1-Methyl-piperidin-4-yl)-propoxy]-phenyl}-1H-benzoimidazole;

6-Chloro-2-{2-fluoro-4-[3-(1-methyl-piperidin-4-yl)-propoxy}-phenyi}-4-
methyl-1H-benzoimidazole;
5-Fluoro-2-{2-methyl-4-[3-(1-methyl-piperidin-4-yl}-propoxyl-phenyi}-
1H-benzoimidazole;
4-Chloro-2-{2-methyl-4-[3-(1-methyl-piperidin-4-y|)-propoxyl-phenyl}-
1H-benzoimidazole;
6-Chloro-4-methyl-2-{2-methyl-4-[3-(1-methyl-piperidin-4-yl)-propoxyi-
phenyl}-1H-benzoimidazole;
5-Chloro-2-{2-chloro-4-[3-(1-methyi-piperidin-4-yl}-propoxy]-phenyl}-
6-fluoro-1H-benzoimidazole;
2-{2-Chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-3H-
naphtho[1,2-djimidazole;
4,6-Dimethyl-2-{2-methyl-4-[3~(4-methyl-piperazin-1-yl)-propoxyl-
phenyl}-1H-benzoimidazole;
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6- Fl uor o- 7- met hyl - 2- { 3-[ 3- ( 1- net hyl - pi peri di n- 4-yl oxy)
- propoxy] - phenyl } - 1H benzoi m dazol e; and
w@ 2906544§bvor 0- 4- met hyl - 1H benzoi m dazol - 2- yl ) - BeT/BSZ0024/031855

AT 2 oBERBIA £k et b PRARY 1 IGENA pHEAIER Hhetn O
16361Ehtbmzo+n44dammyl 2-{6-[3-(4-net hyl - pi perazin-1-yl)

Lt L

ridig- raemwm-benb@ﬁmzmeﬂazol e,
5-Fl yoro-4 4- met hyl - pi perazin-1-yl)-pr

opoxﬁ{zﬁ?'?r@r‘ﬁ{:’y acis 'SV‘I%“Y&p'W@fk@nYHrRi@E@WéPhe”W} 3H-
4- I\/Iehggll.,thg {ﬁ% |o(a%0I€Et hyl - pi peri di n-4-yl) - propoxy] - py

enzoi m dazol e;

4 5- @r{ﬁé%/hiw =PI @- rmsthy&pmtazm 1y)ppsopaiyhphemi) Sidr opoxy
]4- chit dr on)ﬁ(%{oy' (})thekﬁ‘iglﬁ% ijl Edérg%’gr n-4-yl) - propoxy] - py

r [ d| ﬁ-@?lgﬂo}z demeﬂ-ltﬁ d%zm;[]rwl [1,4]diazepan- 1-yrl]) p|>ropoxy]- g
4 1 6-[3-(1-nmet '
ﬁé@?}o‘b%ﬁ‘% 156? %onﬁnelga ?'F*— 1[ H- E)enrzrgl mydalfz)lologrI "
4 Nerzt{34cmerb44~[m¢4hmbtr@r-[1$4 Gibzeparhy! éfl)mrﬂﬁé)tyqibﬁeﬂyl}&lh) pr
op ox%@{ Hﬁbﬂ é% 1 H benzoi m dazol e;
5- FI (5He-4 r|"F§7Im‘aQ{emethyI 6-[3- (1- met hyl - plper|d|n
4
yh)6 rprncmwaal{ie [ﬂy(ﬂlrﬁ'étﬁylg‘ltd:ldhaﬂedé‘r:bﬁw Dufd dlrﬁd}4 Jl

El?|math (1-'met hyl - pi pér
) pr 'ﬂ Qf:n- 3-yl }-1 H benzoi mi dazol e;

¥ &?%M ;553.{@ e oS L FonhE AR f Y]
4- CI‘IP@?@”E“’FZLOﬁ"ethyI 6 [3 (1- et hyl - pi peri din-4-yl)-pr

0pOoxyJea P.{4-MefyRpipttdzin: 11_"3}5%86)@ %ﬂéﬂyl?'lH-
benzoimidazole;
{2-(6-Chloro-4-methyl-1H-benzoimidazol-2-yl)-5-[3-(1-methyl-
piperidin-4-yl)-propoxy]-benzyl}-dimethyl-amine;
{2-(5-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-5-[3-(1-methyl-
piperidin-4-yi)-propoxyl-benzyl}-dimethyl-amine;
4-{3-[4-(6-Chloro-4-methyl-1H-benzoimidazol- 2—yl) -3-methyl- \
phenoxyl-propyi}-[1,4]diazepan-5-one;
4-{3-[4-(5-tert-Butyl-1H-benzoimidazol-2-yl)-3-methyl-phenoxy]-
propyl}-1-methyl-[1,4]diazepan-5-one; '
S-tert-Butyl-2-{2-methyl-4-[3-(2-methyl-piperazin-1-yl)-propoxy]-
phenyl}-1 H-benzoirﬁidazole;
S-tert-Butyi-2-(2-methyl-4-[3-(2-methyl-piperazin-1-yl)-propoxy}-
phenyl}-1H-benzoimidazole;
6-Chloro-4-methyl-2-[2-methyl-4-(3-piperidin-4-yl-propoxy)-phenyl]-
1H-benzoimidazole;
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2-{4-Cnhl oro-6-[3-(1-net hyl - pi peridi n-4-yl)-propoxy] - py
ridin-3-yl}-5- fluoro-4-nethyl-1H benzoi m dazol e;
waQ24080@shor o- 6- [ 3- (1- et hyl - pi peri di n-4-yl) - pr BEDKFI0PY31855

d . L -
P oo IS RIS By oy

opoxy]H-pyﬂllemai’-Oleyl } - 4- net hyl - 1H benzoi i dazol e;

G ol TR R A
1?42rr{14§hwl_etH_1®eylzﬁnfcﬁaz(olb Im=:t hyIb plzglerl di n- 4 yI ) - pr opoxy
5 B dertesiet-did el o e PR P bt )

rOpowémw(mLmemyl §|p§éhdl|nlh-yﬂaﬁr|ﬂy19' 1H— benzoi mi dazol e;

5- Fl th 6-tetrahyd
“pyr :qurpﬁlop-ﬁrrye%yla {é me[thyl 4- [Zm‘? gthyl p|per|d|n—4-y?o>£y?- yare

propOéwd» )bhé 11;1@ DénkoiktiidyNEz Oi mdazol e,
4- Met h 1-methyl -1, 2, 3, 6-tetrahydro-pyridin-

4-yl )ﬁ-éhm%ypethmﬂw{%rmmdw}% =(11meibz bR @ Grtetshydro-

6- Chlpgfnem‘l -gﬁtpli’%oxﬁ -peryh: AH-bERI Mhldator; 3. 6-tetrahydro

- pyri
pr op il luorsy#inethylR-{2-nellyl-B 84 bimmtoy Zlo2,8;6-tetrahydro-

h ef h tetrahydro-pyri
d| n%ﬁﬁg‘ Igpﬁré&#]g%yrl [ n-ggy%q'%@?ggnzm m dazol e;
4, 6- @-RebloV-n2ethd-3- {33—(41(1Fmefhlyl—piﬂ>eﬂdi3-,46yl} blitoayiysHedwy Py r i
di n- 4 pyridin-3-yl }-1H benzoi m dazol e;
5- Chl ﬂbéﬁzcﬁ@{‘%} Pé]z {6-[3-(1-nethyl -1, 2, 3, 6-tetrahydro
- pyr i dMetHiA-2H{B-[4-(1- methyl piperidin-4-yl)-butoxy]-phenyl}-1H-
propﬂj&i{% E¥rl di n- 3-yl }- 1H benzoi m dazol e
5- Fl ONIARAYNS| - 2- { 6-[ 3- (1- et hyl - plper|d|n4yl) pr
0pOX g, 7-himethyl-2-{3-[4-(1-methyl-piperidin-4-y!)-butoxy]-phenyi}-1H- ‘
pyrrolidi 1y I r{ret[h)(/l pyryl p|pn 3-vyl ?I) H-bél]an)m r%}dazol e;
2- {5-@“69'61'@3%043(1 met hyl - pi peri di n-4-yl)-but oxy] - pyri
di n- %&_ghibrdt7-methyl-2-{3-[4-(1-methyl-piperidin-4-yl)-butoxy]-phenyl}-
1H-benzoimidazole;
5,7-Dimethyl-2-{2-methyl-3-[4-(1-methyl-piperidin-4-yl)-butoxy]-
phenyl}-1H-benzoimidazole;
5-Chloro-7-methyl-2-{2-methyl-3-[4-(1-methyl-piperidin-4-yl)-butoxy]-
phenyl}-1H-benzoimidazole;
6-Fluoro-7-methyl-2-{2-methyl-3-[4-(1-methyl-piperidin-4-yl)-butoxy]-
phenyl}-1H-benzoimidazole;
6-Fluoro-7-methyl-2-{3-[3-(1-methyl-piperidin-4-yloxy)-propoxyl-
phenyl}-1H-benzoimidazole; and
{2-(5-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-5-[3-(1-methyl-
piperidin-4-yl)-propoxy]}-phenyl}-methanol.

30. A compound selected from:
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net hyl - 1H benzoi m dazol e;
2-{5-Brono-2-[4-(1-nethyl - pi peridin-4-yl.)-butoxy]-pyr
WO doosaod4syt } - 5- 1l uor o- 4- net hyl - 1H benzoi m dazoP€@T/US2004/031855

2-{5-B 2- i di n- - i
RS e e R G R s N e
2- {53!%)] -bgnid‘im(djazm%t hyl - pi peri di n-4-yl)-but oxy] - pyri
di n- 4- QEF(P 4,6- di met hyl - 1H benzoi m dazol e

2- { 54Methip-2{G-1B- «41mﬁ*éwhpl|perﬁzgibhyamﬁom>9'i Pyrbqj’f‘ S Wy ri

din di met hyl - 1H- benzoi m dazol e;
2- {56%9{%3%‘46? fli (1- et hyl - pi peridi n-4-yl)-butoxy] - pyri

di n- 8- Fgwc}roa—rrxemywdazggwwwhylmejenzaryﬁ pEppeKd-pyridin-
2{5 Bro 4- thyl - pi peridin-4-yl)-butoxy]-pyri
di n- iﬁ’ € %?P&‘Ilﬁzgf 1H benzoi ni dazol e;
16554“%1‘11;/!@{6‘[3-@1 lﬁﬁﬂ{yﬂp(okndmtmyll)—pmqmely]kpyrldwﬁé’a-wl})%ut 0

gyrl di n 4-yl }- 1Hbenzoi m dazol e;
2 {5 enrImitazoes - ( 1- net hyl - pi peri di n- 4-yl ) - but oxy] - pyr

' d' n445 lZ)|n}letﬁ -4- LGJE%L@ Aen‘mbmbnénﬂr ja)epmbmq@znalres-yl}
| oro- nmet hyl - pi peri di n-4-yl)-but oxy] - pyr

i d| n-“ILWT}ZOHT"QaZQi?,rret hyl -1 H benzoi ni dazol e;
4, 6 I 6%@_& {ff[égfr Erfétr(gﬂ‘ ggi%hmhht -DIHRRIAAY Ppykicin-Byuiaxy]

yridin- m dazol e;
4 l\/btblaykonmqaZO[eél (4- et hyl - pi perazi n- 1-yl ) - but oxy] - pyr

5 bl B IR e perara spopotly

- pyr |pgtr|dm43-yi} JH-berzbieridaialé; dazol e;

O R e e

6- ChlyfjrH-Benmtihidazale{ 2- [ 4- (4- net hyl - pi perazi n-1-yl ) - bu

t Oxy]5-_‘pl}j(r)}0q4 rljne%hylgél-{}i-nl":eﬁ ypg-%-ﬂ -me%‘?ﬁ-%llp%;ridin-4-yl)—propoxy]-
pyridin-3-yl}-1H-benzoimidazole;
4 5-Dimethyl-2-{4-methyl-6-[3-(1-methyl-piperidin-4-yl)- propoxy]-
pyridin-3-yl}-1H-benzoimidazole;
4,6-Dimethyl-2-{4-methyl-6-[3-(1-methyl-piperidin-4-yl)-propoxy]-
pyridin-3-yl}-1H-benzoimidazole;
4-Chloro-2-{4-methyl-8-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-
yl}-1H-benzoimidazole;
2-{4-Chloro-6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-yl}-5-
fluoro-4-methyl-1H-benzoimidazole;
2-{4-Chloro-6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-yi}-4-
methyl-1H-benzoimidazole;
6-Chloro-2-{4-chloro-6-[3-(1-methyl-piperidin-4-yl)-propoxyl-pyridin-3-
yi}-4-methyl-1H-benzoimidazole;
2-{4-Chloro-6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridin-3-yi}-4,6-
dimethyl-1H-benzoimidazole;
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5- Fl uoro-4-net hyl -2-{2-[4- (4-net hyl -[ 1, 4] di azepan- 1-yl
) - but oxy] - pyridin-4-yl}-1 H benzoi m dazol e;
wd 28501480t hyl - 2- {2-[ 4- (4-met hyl - [ 1, 4] di azepan- ReWUF2004031855
oxy] - py4. L=k Al oxyl-pyridin-3-yl}-4-
b e T P o P Sy
- pyr i @ethykd b‘fqenzﬁﬂwﬁz@iqn dazol e;

ffd:\/ﬁt@—)fh“ofo-%-z{ﬁ[ el RBE I HRURR! U2 Y o BE 8,01 Bridh

enz
5- FI mwmmhymmngan{daz(ob met hyl - pi peri di n-4-yl ) - bu

d
LR ] L ne——
IéldISnDﬁOM?)I}ﬁ -];)yrldlh bé@é@lhﬁdazole di n- 4 y1) - but oxy]
i peri din- ut ox
tor e P 1fm¢§w R BB o pyridin 41y bropoxyl
6- Ch';syri%rn‘lswlmber?zo{rﬁrdbéolél met hyl - pi peri di n-4-yl) - bu
1 H behzoi mi dazol e;

t

665 ERhisro“aneByl oA - (bt G oRg i pyinadly )
-b d I

5- ?é?‘%%g lpS/gGIF-;}yl} ¥I|-I}be?1libgﬁ&‘a722ﬂé“ gﬁ?oiy) pyridi n- 4-

yI ] 14, H@mzﬁlﬂrﬁc{ﬁ:{@{bmethyl 1,2,3 6-tetrahydro pyridin-4-yl)-
yI ] - %rgsé&%g#%a)g}gﬂg b%%[zc'm%é‘azdéléll but oxy) - pyri di n- 4-
2- { 2-4 aDithefyhgH{68-pBmethyh-14, 3 6) tetrah@ypy piniddyin- 4- y1 }

-4,5-d t d
,6- Eﬁrh%n(ﬁwli%y%&?’\?'@ém%ewéo'azgﬁzf’hrret hyl - pi peri di n- 4-yl
m@&h]oro—ﬂ%ﬁétﬂym-% §3-{1=rhtHye N 208, Bitepdt/des-p yndln-4 1)-
"i 4-(1- rrethyl plper|d|n )s
toxy]prémxy&iﬁmn-%ﬁ}ﬂ hepeTiHFRZ o €.

6- Chl mFRofo- mﬁétwl =26k 3= (Teh Bl - gipbAdih - JTRbIdpbxAi4er i di n

-4-yl)-but ox1y
pyrrolidin-T-ylmethyl-pyridin-3-yl}-1H-benzoimidazole;

-bv-b

2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-y{}-4-
methyl-1H-benzoimidazole;
2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yi}-5-
fluoro-4-methyl-1H-benzoimidazole;
2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-6-
chloro-4-methyl-1H-benzoimidazole;
2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4,6-
dimethyl-1H-benzoimidazole;
2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-4,5-
dimethyl-1H-benzoimidazole;
2-{5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-y!}-5-
chloro-4-methyl-1H-benzoimidazole;

2-{5-Bromo-2-[4}-(1 -methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-5-tert-
butyl-1H-benzoimidazole;
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pyridi n-4-yl }-1H benzoi m dazol e;
2-{3-Chl oro-2-[4-(1-nethyl -piperidin-4-yl)-butoxy]-pyr
WO doosaod4syt } - 4- net hyl - 1H benzoi m dazol e; PCT/US2004/031855
2- { 3- BdroBatyR2{{A-4-1+-mestt yH-piridir-4-gl ) ioudoxyl-pyridit-d >t HHy r
i di n-4-vyl l[“ , di met hyl - 1H benzoi m dazol e;
4- Chlkﬁﬁ% é@ U or o- 2- [4-(1- et hyl - pi peridin-4-yl)-bu

t oxy] 248 UhiBrG—‘zél[A yl.ﬂ)etﬂa¥|tbn;b@fm@urvlﬂmei2q~pyrndm-4-y|} -5-
2-{3-Cnhl oro-2-[ 4- pi peridin but oxy] - pyr

i di n- f,hmyq)-}mrgethm %HAO'WHWF& 1H benzoi ni dazol e;

2-{3-

ot n e Ry M RB Ao o ikl P

6- Chl dimetd-{I Bl-ledrizoinvid2zqlet- ( 1- met hyl - pi peri di n-4-yl) - bu

5 ol LBELE G S oeratiny) -ﬂéﬁg@ﬂwﬁf% 9~ bu
gog]‘rmﬁézgzbmdr?gow }%‘% met hy: : %;I:I-&be?;m m dg\s/‘zoﬁeﬁeﬁ_l g
AL Sl Tl S e e e e

5- Chl sErofmitib2te;0- 2- {5 met hyl - 2-[ 4- (1- met hyl - pi perldl n

-4-vyl ut ox n-4-yl}-1H benzoi m dazol e
167yt%?T -27{8 [4- (4 methyl%éerazm -1-yl)-butoxy]- pyndm -4-yl}-

- met mihHeh élmﬁ'@zab@ pi periclin”-ylJ-butoxyj-pyriclin-
4-yl}-1 H benzoi m dazol e;

4, 5- Di-fristorgrf=methy-2rid- - mefhyl-piperazimiiydiyseryi-ayidia-dy |

) - but beh yl }-1 H benzoi m dazol e;
2-{5- @?ﬂh 5 6' Fema\t hyI pi peridi n-4-yl)-butoxy] - pyr

i di n- &Ctnlqroﬂal rﬁethdFM-W 4-metpybeiresain-detdddoxyl-pyridin-4-
s 1 Lo b e a1
5-Fluoro-4-methyl-2-{2-[4-(4-methyi-[1,4]diazepan-1-yl)-butoxy]-

pyridin-4-yl}-1H-benzoimidazole;
4,5-Dimethyl-2-{2-[4-(4-methyl-[1,4]diazepan-1-yl)-butoxy]-pyridin-4-
yli}-1 H-benzoimidaiole; ’
4,6-Dimethyl-2-{2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yi}-1H-
benzoimidazole;
4-Methyl-2-{2-[4-(1-methyl-piperidin-4-yi)}-butoxy]-pyridin-4-yl}-1H-
benzoimidazole;
5-Fluoro-4-methyl-2-{2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-
yl}-1H-benzoimidazole;
4-Chloro-2-{2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-1H-
benzoimidazole;
4,5-Dimethyl-2-{2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-1H-
benzoimidazole;
6-Chloro-4-methyl-2-{2-[4-(1-methyl-piperidin-4-y!)-butoxy]-pyridin-4-
yi}-1 H;benzoimidazole;
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5- Chl oro- 2-{5-chl oro-2-[ 4- (1- et hyl - pi peridi n-4-yl)-bu
toxy] -pyridin-4- yl}-6-fluoro-1H benzoi m dazol e;

WG 2008/0848BUt yI - 2- { 5- chl or 0- 2- [ 4- ( 1- et hyl - pi per Pdi/nS2oyb31855
) - but sueploreMtindiyr-242.y4-t1-elth ALLAEBBL B xy]-pyridin-4-
2-{5-Bromno- 2- [ 4- 1-§re¥h£/l iy p%?ir%i O P o Lpyding.

di n- i}y 1h-henzeimidazslel H benzoi mi dazol e;

2 (5. ] ) vl .o : ) .
i - Sy Busteitp DRI AL ATDL R dmid b Sl -y
2- { 5-@raoimidatale; 1- net hyl - pi peri di n-4-yl) - but oxy] - pyri
di n-4; %l .- 5: I -1 Hb i l.e; 4- (4

o 1 bR R e R el er S B A ARt i per
i di n-Henzpinjidbzdlexy] - pyri di n-3-yl}-net hanol . 1683 . A
i e A e SR R
CoNprpeizBenidazdigr apeutical ly effective anount of at

| east one H recegt or nodul at or sel ected from conpounds

as clhPrRigefyl-2taimethy-Sk-(1angiwul-pireddinidod)-butoxyl-

COMPANlr AL AOMH-bERRhHzOk; Preventing an H -
receptormediated condition In a subject, conprising a

t her apdetht-aHpBymethle2{4-(emethylripeddingt-yl)-batixybpyridin-4-
r ecepif ! at: el ected from conpounds as cl ai nmed
Pt gensh iz

inc armaceutical conposition for
t r eat6-GHloov-4pnetngR2-{ronediny -3 [d ¢ apétoyire pé ridied -\t pinatokyjon

o ARy SRR ARl et peut oal Ly e fect i ve

f r om 2:{(8¥phlonsi2-[4< 1 ehethyiegbdriiirc 4-34) D udoxypyridin-4-yl}-4-

B 1 PEEE G raG TR londi 1 on 11 a sabj ect,

conpr2-§3-Chlofo-RHer apesthy! érbdirﬁﬁfw%dtcy)@/]-%?@dlﬁh-ﬂf-4,%t ,

Lgailtcgri%%ﬁﬂ%_ebce% E)i(r)r{idanz%lg;l ator selected from conpounds
4-Chloro-2-{3-chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-
yl}-1H-benzoimidazole;
2-{3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yl}-5-
fluoro-4-methyl-1H-benzoimidazole;
2-{3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-yi}-4,6-
dimethyl-1H-benzoimidazole; |
6-Chloro-2-{3-chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-
yi}-4-methyl-1H-benzoimidazole;
5-Chloro-2-{3-chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-pyridin-4-
yi}-4-methyl-1H-benzoimidazole;
5-Fluoro-4-methyl-2-{5-methyl-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-
pyridin-4-yl}-1H-benzoimidazole; ‘
5-Chloro-6-fluoro-2-{5-methyl-2-[4-(1-methyl-piperidin-4-yl)-butoxy}-
pyridin-4-yl}-1H-benzoimidazole;
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claim4. 35. A pharmaceutical conposition for treating
or preventing an H receptornedi ated condition in a
W@ almseess8p7 conpri sing a therapeutically effecti ReT/aROND31855
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t her dpeDimelayt 3 emedst2old-(rreiRvRiperein st iond 1
receﬁgﬁﬂin?ﬁggﬂlﬂgnﬁﬁi&ﬁ&& from compounds as cl ai med

I'm 6. )

inc phar maceuti cal conposition for

t r eatZ-{9eCloprop?-#rEnmetity-aiperdinedebboinwbpyiditt4vBrtift i on
in a%?@gﬂwb{%ﬂfﬁ?ﬁ 'Zgga.a therapeutically effective
of at Tea

anmount st oné receptor nodul ator sel ected
f r om5eOhipmiRds-chloreR44ftanethyleliparidire4-yBdutexyl-pyridin-4-
phar mac ical conposition for treating or preventing
an H%'eﬁ_gb?%zror@@lagggd condition in a subject,
CoNprs5-Shibg-2-{5-BRIoAp2yti( t-ahdthylefipetin-de/)dnmonyl-pofidiatd-

| east _.one receptor nodul ator sel ected from conpounds
as clYArG téorpﬁ?-gp%ﬂqwrgl_dag%_e; A phar maceut i cal

CONP Gkl RRyIER{5-EH1 6L 2143 (R iyR pRtHIMGA--bbkoxy]-pyridin-
receptornedi ated condition in’ a subject, conprising a
t her &pdhi Hd@NE9imidazei;i ve anount of at | east one H

recepl EBMQ-%-Q-BEEJ}@WmH@%%WgFI fifd-yplai med

inclalm9. 40" A ceutical "conpdsition for
t r eatchiggo-dH-panaoistidazale;an H recept or nedi at ed conditi on

G e e L P e L T
f r omcblomp6tfhaso-a8-hEnabimeidazatecl ai m 10. 4 . A

phar | cak I i f.or ' .preyent i ng

i A L L SN TR

conprchiirord Habdrzeimaipezdlecald y ef f ecti ve anount
{4-(4,6-Dimethyl-1H-benzoimidazol-2-yl)-6-[4-(1-methyl-piperidin-4-
yl)-butoxyl-pyridin-3-yl}-methanol.
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of at |least one H receptor nodul ator selected from

conpounds as clained in claim. 42. A pharmaceuti cal
w@oonposishi on for treating or preventing an H PCT/US2004/031855

receptornmedi ated condition in a subject, conprising a

therapeutically effective amount of at |east one H

r e@épt oft PhadRGaLGEalSOMPEsitian ferdraatingss praventisg eh disreckptor-

in

tr SR conaifd i h AT 5 BRPBAL bR e ppun

i nobatdedjtent Hioengptosinadulatar iseleateeiftore abimpoahfeas chatmed in
5 amy of at least one H receptor nodul ator selected

from corrpounds as clainmed in claim13.

17OpparnaceUX|ca| conp05|uur| iur ireaii g or
entA 8an M; Etormf Z‘Hed condition in a
Sulf-ectA PBMRGELlIFR] CAMPRSTAR AT TeA4N0 Pr BYeEEHRY an Kseraptor-
Ofméﬂlakétﬁédndmﬁ] ih @CRPfeRK, d%ﬂ%isﬁoef th%%p?e%ﬁnﬁéi iy &ifiBtive amount

ounds as clainmed 1n claim maceutl ca
%i@ﬁﬁf SRe freeerigH mﬁ‘éU'@iOf selegientiramy camppunds as claimed in
10 re(ggim ornmedi ated condition in a subject, conprising a
therapeutically effective anmount of at | east one H
receptor nodul ator selected from conpounds as clained

I I t f
roge  ropemateund BORERAGH 1o S ZarF AR ARl aR b recsptor
i nmadigtdsi endjtiondnprsubject) cantplmemgmemtera;lmbhgawfs‘f%@twe/@mount
Frotiosh ot e Pt iodup BF B 8en e ompouics & tlimed n
15 phaaime8.euti cal conposition for treating or preventing

an H receptornediated condition in a subject,
conprising a therapeutically effective anbunt of at

| emtst mnﬁqéTMae@emﬁaoeompdeuhm R tr‘éahﬁgbﬁﬁ#ebéﬁmg%m?%é%tor-

as clai in claiml1l7. 48. A pharnmaceuti cal

cRpYeted; ‘ES’ﬁ‘dF'BF' 7 P SuPiefly C@anﬂﬁ'@g ériherapediically effective amount
I estepicisiBRl B, esteptor modulator selected from compounds as claimed in

20 claim 4.

35. 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
25 claim 5.

36. A pharmaceutical composition for treating or preventing an H, receptor-

mediated condition in a subject, comprising a therapeutically effective amount

of at least one H, receptor modulator selected from compounds as claimed in
30 claim 6.

37. A pharmaceutical composition for treating or preventing an Hy receptor-
mediated condition in a subject, comprising a therapeutically effective amount
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condition in a subject, conprising a therapeutically

ef fective anount of at |east one H receptor nodul ator
wa@edsoiesd? f rom conpounds as clainmed i n clai m 1BCT/AS2004031855

PheFraTRERY bhé M, réQMAShbH@8toF QéleEt'é@QFdn'ﬂGOI‘ﬂboﬁﬁ@é’é‘snEIbﬂged in

an H receptornedi ated condition in a subject

coft@M &ing a therapeutically effective armunt of at

| east one H receptor nodul ator sel ected from conpounds

as claimed in claim19. 50. A pharnmaceuti cal

codposiA Dltmn‘fameutimaompgsiﬁon for éreating ngpw\reh{ing an H, receptor—

re Qn ey in a subject

5 ¢ HEEEREatof 1 PRUBleC! &P iedofle e B eu EAN e Elfiarfoun
r emf@pueyst mei&haéwpt@erhe@ilatdr ééiemeaomnoumﬁoaﬁds:ésauambd in

cla%n120. 5 . A pharmaceutical conposition for

tr% g or preventing an receptormnmedi ated condition
in a subject, conprising a therapeutically effective
ampunt of at | east one receptor nodul ator sel ected
f r&n cahPRATAESerticat campesitionfartigpiing or preyenting an H, receptor-

10 phﬁé&‘@fe@%n@ﬁi’on‘?r@ﬁ%% etcl %gn'f %mbrael?\[e}d;ﬁuﬂéalgre?féﬁmé S9ount

an H receptornedi at ed ron~in a

c Afyet legishgne Hy h@muao@damys@ect@dtfnomcgmpgmdsoas elaimed in
| €35k, #ne H4 receptor nodul ator selected from

conpounds as clained in claim?22. 53. A pharnmaceuti cal
conmposition for treating or preventing an H

0L RGP bl el BBt

15 r aoegibied aumdmiloamma ssuejeet;tce:hpfnsmma:mgmmudsam%ﬂ@bmmdount
in.cl ceut C osition, for
t ot e B b st Rodeter befne SRRb G BPRd i A peimsd
I rel@msij ect, conprising a therapeutically effective
anount of at | east one H receptor nodul ator sel ected
from conmpounds as clained in claim24.

41. A pharmaceutical composition for treating or preventing an H, receptor-

20 mediated condition in a subject, comprising a therapeutically effective amount
of at least one Hy receptor modulator selected from compounds as claimed in
claim 11.

42. A pharmaceutical composition for treating or preventing an H, receptor-

25 mediated condition in a subject, comprising a therapeutically effective amount
of at least one H, receptor modulator selected from compounds as claimed in
claim 12.

43. A pharmaceutical composition for treating or preventing an H, receptor-
30 mediated condition in a subject, comprising a therapeutically effective amount
of at least one H, receptor modulator selected from compounds as claimed in

claim 13.
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55. A pharmaceutical conposition for treating or
preventing an H receptornediated condition in a

waaisees8p7 conpri si ng a therapeutical ly ef fecti PET/ARIONDI1855
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thgeapeytically effective amount of at |east one H

receptor nodul ator selected from conpounds as cl ai ned

Sin claim26. 17257. A pharnmaceutical conposition for

t t . di at
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ancléint ¢s.ept or nmedi ated condition in a subject,

conprising a therapeutically effective armunt of at

10 | east one H receptor nodul at or sel ected from conpounds
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conposition for inhibi | eukocy recruit
subpdigted caswiondn agukiech e:«oml@mg@aﬂhegap@w@aim aif@cavmambunt

13 kb PUSL SAGUA LW LD AL i

phelaimat®ut i cal conposition for inhibiting | eukocyte
recruitment in a subject, conprising a therapeutically

ef fective anount of at |east one | eukocyte recruitnent

i MAil.bi tropharelagetitixh! bomposmarpmm’méstnag; ocp@vertthg 4n B, éédEptor-

2. . har.maceut | ition for
" JORURORABIPRTE HehBen SBTERRP o Retaiiaplodhagfegtie amoun
t hefrad st ogaHL yeafptarahodeatarnseistte@frodt cdrBpslind¥ s claimed in
l e koc% e recruitment inhibitor selected from

%BL ds as clainmed in claim. 62. A pharmaceuti cal
conposition for inhibiting | eukocyte recruitment in a

subj ect, conpri si a therapeutically effective anount
of 48t |Ae@3‘a(m@ﬁ@uq“@gg@;599%non for treating or preventing an Hy receptor-

mediated condition in a subject, comprising a therapeutically effective amount
of at least one H, receptor modulator selected from compounds as claimed in
claim 18.

49. 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. '

50. A pharmaceutical composition for treating or preventing an H, receptor-
mediated condition in a subject, comprising a therapeutically effective amount
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recrui tnment inhibitor selected from conpounds as
claimed in claim4. 63. A pharmaceutical conposition

wo evosiomisobi ti ng | eukocyte recruitnent in a sSubPE€TS2004/031855
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f claim@npounds as clainmed in claimb5. 64. A

phar maceuti cal conposition for inhibiting | eukocyte
recruitment in a subject, conprising a therapeutically
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I %ﬂgﬂeaét%rfeaq{ ﬂébé;ﬂtamnoumaaorssemcwd froPQBRHctinGS a8 claimed in
therapeutically effective anmount of at |east one
| elgkBAt e recruitnent inhibitor selected from
conmpounds as claimed in claim?7. 66. A pharmaceutica
conposition for inhibiting | eukocyte recruitnent in a
s@Bj ecA Pf@mptetﬁlpal@%ndwwapfemﬁfﬁiaimgl g péwe@ttmg 28 Hurregeptor-

I t
e ePhe TR TG Sah R R FRTRetlcely EfEctve apoun
pbaantaestudnectd) recepmomotiumtorfseteotefdﬁrbmtoqrrg)dwdk asytagmed in
re%rui ment in a subject, conprising a therapeutically
i-ve anount of at |east one | eukocyte recruitnent
i nhi bi tor selected fromconpounds as clainmed in claim
A pharnmaceuti cal conposjtion for inhi
| B3koc) PEBBRIICARS ORI AL RS < BipyaTang gnd e Teceptor-

t RRsarned ebrditibry ined S@édty Corapmaing a@ﬁerabeutmﬂyﬁ eﬁ’@cﬁnve amount
| eukocyte recruitment |nh|b|tor se ected fr

c ShpUaRdongsHc1eapREMadulater spleted Bam wwﬁﬁ@éml@sﬂ in
cepAasiktion for inhibiting | eukocyte recruitment in a
subject, conprising a therapeutically effective anount
of at | east one | eukocyte recruitnent inhibitor

4ectgcebu mg{:&ﬁ@loéﬂ?‘%sﬂﬁ)n%ﬂré@ﬂ‘lg &d?é@érl?hgl?ﬁ% r@ceptor-

armac tic conposi‘tion for inhibitin
r emdmtedrennditmn B & slfjectt coropiiging sutmajaaewtmmﬁpﬁmtiveaannqunt

ES@E%‘%H%%@ tcgglfo]E HoduRaS s Pl & ﬁHrlﬁcnf&Fﬁp?anﬁg %Q'ﬁﬁzﬁr‘ﬁ% in

rom conpoun s as

121a|rﬁf 24. A pharmaceutical conposition for inhibiting

| eukocyte recruitnment in a subject, conprising a
therapeutically effective amount of at |east one

| ggkocxtgharmaceutical 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 25.

56. A pharmaceutical composition for treating or preventing an H, receptor-
mediated condition in a subject, comprising a therapeutically effective amount
of at least one H4 receptor modulator selected from compounds as claimed in

claim 26.
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recrui tnment inhibitor selected from conpounds as
claimed in claim13. 72. A pharnmaceutical conposition

wo evosiomisobi ti ng | eukocyte recruitnent in a sSubPE€TS2004/031855

10

15

20

25

30

i i i call i f
CR BBl R b R L AR gy oo
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pharmaceuti cal conposi tion for inhibiting |eykocyte .

P b r{Besne HareBoRBo ot Bt hg cofha BHS 66 Fleineg in

etkepyve anount of at | east one | eukocyte recruitnent
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15. 74. A pharmaceutical conposition for inhibiting
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salkjre@B, conprising a therapeutically effective anmount

of at | east one | eukocyte recruitnent inhibitor

sel ected from conpounds as clainmed in claim17. 76. A

pbers mw@fm&emioamt?ﬁiddsnnnffminhib_hinbiIéthlﬁ@yiea‘ékmﬁmteﬁlt iln a
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e FRRIEES GomarTig A (BereReUcaL eerHS AR o 8l IPBEqne Rugovte

| Pdritrhevit istebiesiiseibctddoorh QoRPoNESs as ciiimedtflclbim ¢/ ai m

18. 77. A pharmaceutical conposition for inhibiting

| eukocyte recruitnent in a subject, conprising a

t Ber apRlﬂhbﬁﬁéééﬁti%lfc%ﬁ{do‘éﬁipﬁ!T&Hﬂﬁibﬁfng%uﬂo%?@tre@fdﬁment in a

| eukocyte recruitiment ‘i nhibitor selected from

céh@@@in 6eMBRHSIEy a@th@ep?W}C@lhaeﬁMye apgounA op ﬁh‘ﬁﬁﬁ"cﬁé’lﬁ lplepeyte

c : b in a

STEPOEEMIIDRG IR ol RonGAGY bE eREh BB 2 Cunt

of at |east one | eukocyte recruitnent inhibitor

sgl ect f Q0 ' .i ' .

oty e B RER YR sAin o P B g le b et o

r egijacit oemprising a teerbpedtically effpctivei amgount th et lapstdriedatkocyte

effective. nt of at.|east one. eukpcyte.recruitnent
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80. A pharnmaceutical conposition for inhibiting

2 .

| eukocyte recruitnment in_a subject, conprisin .

t Bidr apb AFPETRFSiEeemRasion e RIbYina P Uasy& egpdment in a

| sujesty E6mprising a therapeutically effective amount of at least one leukocyte
recruitment inhibitor selected from compounds as claimed in claim 4.

63. A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 5.
64. 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 6.
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recrui tnment inhibitor selected from conpounds as
clainmed in claim?22. 17581. A pharnaceuti cal
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subj ect, conprising a therapeutically effective anmount
of at |east one | eukocyte recruitnent inhibitor
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24. 83. A pharnmaceutical conposition for inhibiting
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ther apeutically effective anpunt of | east one

| eihigrdyeamprisindia thasapeytisalbeffestive @m@mbaf atrleast one leukocyte
CRERRHER irtoitch SbTB forf 'célingbééds M ciafh Al JRREH! | 2

conp05|t|on Fnhibitin ocyte recruitne in a
subject conprising a therapeutlcally ef fective anount

o8 oA BERRRI SERRE S Roh K bHFD lo ey o @igent in
phm]em;:@unprmhg a tivpaysatically éftectivebimoiuht oiatl leatt @ngtieukocyte
recrujt

co r' athrae cal |
e‘fng‘EW% E)ﬁlse%ggg rqr@ggzp'ggw'é W%Rl C@%Mt men%/
i nhi bitor selected from conpounds as cI aimed in claim
2 86, h i cal f hi b
%%kocf\ypé‘ et A PORE SU0THBHING IS RBP YIS PEUmant in @
i@ esdnhSididd/a ﬂér@&édt%ﬁllyaéﬁééﬂt/e Bottht bfAIEaIRRe leukocyte

I eu ocyte recruitment inhi'bitor selected from
inkdbitor selggigdifreng camppwds asyclaimped in claim 10.
ant| -inflammatory conposition, conprising a
therapeutically effective anount of at |east one
bl - ifmPharmasestisal @@rmp@alh@n frlinfdbiting faubacyie mewuibtientds a

CMH éﬂ?dcd r%'n éﬂrﬂera th fbtc'tl &8 O%Weﬂrl st ope leukocyte
co I NQ ve

03|t| erapeu
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sel ected from conpounds as clained in claim?2. 17689.
An anti-inflammatory conposition, conprising a
tTer amepméamadcleytlcm‘l tempbsidomfayumtibitifig Eukbegs recrnigment in a
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recruitment inhibitor selected from compounds as claimed in claim 12.

71. A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising a therapeutically effective amount of at least one leukocyte .

recruitment inhibitor selected from compounds as claimed in claim 13.
72. 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 14.
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as claimed in claim3. 90. An anti-inflammatory
conposition, conprising a therapeutically effective
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anti-inflammatory conpound sel ected from conpounds as
claimed in claim9. 96. An anti-inflamatory
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SER
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SRl cRGlsht ifAMcF QBRRAYFom compounds as claimed in claim 19.

78. A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 20.

79. 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 21.
80. 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 22.
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as claimed in claim12. 99. An anti-inflammtory
conposition, conprising a therapeutically effective
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claimed in claim16. 103. An anti-inflamatory
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Sr%lc uitm t lnhobnlor 5e ecfje'aqrom compounds as claimed in claim 27,

86. 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 28.

87. An anti-inflammatory composition, comprising a therapeutically effective
amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 1.
88. An anti-inflammatory composition, comprising a therapeutically effective

amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 2.
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as claimed in claim?21. 108. An anti-inflammtory
conposition, conprising a therapeutically effective
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as claimed in claim 7.

94.  An anti-inflammatory composition, comprising a therapeutically effective
amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 8.

95.  An anti-inflammatory composition, comprising a therapeutically effective
amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 9.
96. An anti-inflammatory composition, comprising a therapeutically effective

amount of at least one anti-inflammatory compound selected from compounds
as claimed in claim 10.
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as claimed in claim 15.

102. An anti-inflammatory composition, comprising a therapeutically effective
amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 16.

103. An anti-inflammatory composition, comprising a therapeutically effective
amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 17.
104. An anti-inflammatory composition, comprising a therapeutically effective

amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 18.
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110. An anti-inflammatory composition, comprising a therapeutically effective
amount of at least one anfi-inﬂammatory compound selected from compounds

as claimed in claim 24.

111. An anti-inflammatory composition, comprising a therapeutically effective
amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 25.
112. An anti-inflammatory composition, 'compris'ing a therapeutically effective

amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 26.
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antagonist. 136. A nethod as in claim 134, wherein
said nodulator is an H4 receptor partial agonist. 137.
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114. An anti-inflammatory composition, comprising a therapeutically effective
amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 28.

115. A method for treating or preventing inflammation 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 as claimed in claim 1.

116. A method as in claim 115, wherein said inflammatory response is a
response to at least one of the conditions: inflammatory disorders, allergic
disorders, dermatological disorders, autoimmune disease, lymphatic disorders,

itchy skin, and immunbdeﬁciency disorders.

117. A method as in claim 115, wherein said inflammatory response is a

response to chemotherapy.
118. A method as in claim 115, wherein said inflammatory response is a
response to at [east one of a response to a physical stimulus and a response

to a chemical stimulus. '

119. A method as in claim 115, wherein said inflammatory response is a

response to infection.

120. A method as in claim 115, wherein said inflammatory response is a
response to an invasion by a body that is foreign to said subject.
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response to an immunological stimulus.

122. A method as in claim 115, wherein said inflammatory response is a
response to at least one of the conditions: allergy, asthma, chronic obstructed
pulmonary disease (COPD), atherosclerosis, rheumatoid arthritis, multiple

sclerosis, and inflammatory bowel disease.

123. A method as in claim 122 wherein said inflammatory bowel disease is at

least one of Crohn’s disease and ulcerative colitis.

124. A method as in claim 115, 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.

125. A method as in claim 115, wherein said inflammatory response is a
response to at least one of the conditions: myasthenia gravis, autoimmune

neuropathy.

126. A method as in claim 125, wherein said autoimmune neuropathy is

Guillain-Barré neuropathy.

127. A method as in claim 115, wherein said inflammatory response is a
response to at least one of the conditions: autoimmune uveitis, autoimmune
hemolytic anemia, pernicious anemia, autoimmune thrombocytopenia,

temporal arteritis, anti-phospholipid syndrome, and vasculitides.

128. A method as in claim 127, wherein said vasculitides is Wegener's

granulomatosis.
129. A method as in claim 115, 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,
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autoimmune 'hepatitis, autdimmune oophoritis, autoimmune orchius,
autoimmune disease of the adrenal gland, polymyositis, dermatomyositis,

spondyloarthropathy.

130. A method as in claim 129, wherein said spondyloarthropathy is
ankylosing spondyflitis.

131. A method as in claim 115, wherein said inflammatory response is a

response to at least Sjogren’s syndrome.

132. A method as in claim 115, wherein said inflammatory response is at lest

one of acute inflammation; allergic inflammation; and chronic inflammation.

133. A method for treating or preventing an Hy receptor-mediated condition in
a subject, comprising administering to the subject a pharmaceutical
composition that comprises a therapeutically effective amount of at least one

H, receptor modulator selected from compounds as claimed in claim 1.

134. 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.

135. A method as in claim 134, wherein said modulator is an H, receptor

antagonist.

136. A method as in claim 134, wherein said modulator is an H4 receptor

partial agonist.

137. 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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