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| M DAZOLE DERI VATI VES AS CCR2 RECEPTOR ANTAGONI STS The
i nvention is concerned with novel im dazole

waleomwmwedssves of formula (1), (D, wherein is PCI/EP2008/057934

heterocyclyl, which is a non-_alr_omati c nono-cyclic

radi cal of four to eight ring atons, in which one or
two ring atons are nitrogen atons, the remaining ring
atons being carbon atons; E is N or CH provided that
R1 or t ' ¢

are inﬁ@é@ﬁggﬁﬁ@éﬁ%ﬂggﬁ%g%ﬁﬁgﬁ%ﬁ@%@ STS
al kyl, halo Cl1 alkyl, halo C -6 al koxy or optionally
substituted heterocyclyl; provided that one of Rl and
R2 is not hydrogen; R3 and R4 are independently
hydrogen, Cl al koxy, halo Cl1 al kyl, halo Cl al koxy or
MeagwntioRid ®nCérnéd #itkovel hmlidaz6lt dati¥atives §8Formula (1),
cycl oal kyl or C3-7 cycloal kyl Cl al kyl; R6 i s hydrogen,
d -6 alkyl, halo CL al kyl, tri mséhyl silanyl Cl al kyl,
het er oal kyl , C2-6 al kenyl, C2-@Ral kynyl, hydroxy C2-6
al kenyl , hydroxy C2-6 gl kynyl ,/C -6 al koxy C2-6

al kenyl, Cl al koxy CXb6 al tritret hyl sil anyl C2-6
al kenyl, trimethylsil nyl, d -6 al koxy,
hal o C1 al koxy, het N &hsti t ut ed
C3-7 cycl oal kyl ,R1o iondlly sqbgt it utAe

(I

, wherein

N

N
0
is heterocyclyl, which is a non-aromatic mono-cyclic radical of four to eight
ring atoms, in which one or two ring atoms are nitrogen atoms, the
remaining ring atoms being carbon atoms;

E is N or CH, provided that R' or R? can attach to C, by replacing H;

R'and R>  are independently hydrogen, halogen, C,.¢ alkoxy, C,.¢ alkyl, halo C; ¢ alkyl,
halo Ci.6 alkoxy or optionally substituted heterocyclyl;

provided that one of R' and R is not hydrogen;

R’and R*  are independently hydrogen, C, alkoxy, halo C,.¢ alkyl, halo C,.¢ alkoxy or

halogen;

R’ is Cy.6 alkyl, halo C;_¢ alkyl, Cs_; cycloalkyl or Cs.7 cycloalkyl C,.6 alkyl;
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C3-7 cycloal kyl C1 al kyl, hal ogen, cyano, optionally
substituted phenyl, optionally substituted heteroaryl,

W@paovoesbl y substituted heterocyclyl, optional PGI/EP2008/057934

substituted phenyl-nethoxy-GC -6 alkyl; mis 0, 1, 2, 3
or 4, R7 is, when attached to & ring carbon atom
Lhdependent roege k al ,
Eet er oal k)q/]sl ﬂ)ﬁ&%\é g g?ﬁ(gmﬁ?al%g?%&llglg@lﬁ%t%ﬁea ?%(;(V Whe
al kenyl , hywraalyl, C26lkahilyGyd 3lk@wl, alnlylimxy 22 akkemfl Kenlydxy Ca-s
C1 al koxy , y
al koxy, I?ér)ga(? o%g&y Cé %ﬁ(e% 3 i’% yalkrfﬂ? Qrugg‘thylsﬂanyl
substi t ut €4 ¢ plkemy) tnnmﬂnymllaayll@ aﬂtysyh, Cut dﬁo@shz?lo Ci.6 alkoxy,
cycl oal ky pal I k .
iyl opnsRRoaP b NCRE LR G (G ARy fbstitueed
substitut €d; hﬁﬂ@dbﬂ:@k ylkyl, bqugmna;tahy, @ltomtﬂﬂ;t sutbsdtuted phenyl,
phenyl - G -6 .al kvl ’ u t|t ted ..
het er oar pr‘Eﬁ)naE‘¥ 5?1%83119 tecﬁ) H?tie%o\égﬁ )P%on ¥ 3 %ﬁ‘&ltélaed heterocyclyl,
het er ocycbytierGily s6bsaitdtyd pha:nyl -neethearGoxalkylf or nyl
acyl, Cl al koxycarbonyl, carbanmoyl, nono- or di-Q 6

kyI sub§td tlui %q) m nocar bonyl, Ci -6 alkylthio, C-6

al kyl sul fi'nyl” 26 al kyl sul fonyl or am no
optionally substltuted by one or two substituents
Rndependem Wheseltabedth 4 ringrrarhen gtloo‘u pndnpnlsdcsntliy hydiwgerGCL16

glyié?/loal ky%&gpgh@qll%n 5@2‘% “ifit eghﬂet &t %%X/é’ hlydroxy Cos
alkenyl, hydroxy C,.¢ alkynyl, C1 ¢ alkoxy C,.6 alkenyl, Cy.6 alkoxy Cre
alkynyl, hydroxy, C,.¢ alkoxy, halo C,.¢ alkoxy, heteroalkoxy, halogen,
cyano, optionally substituted phenyl, optionally substituted Cs.; cycloalkyl,
optionally substituted Cs.7 cycloalkyl C,.¢ alkyl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, optionally substituted
phenyl-C, ¢ alkyl, optionally substituted heteroaryl-C,_¢ alkyl, optionally
substituted heterocyclyl-C,_¢ alkyl, nitro, carboxy, formyl, acyl, C; ¢
alkoxycarbonyl, carbamoyl, mono- or di-C,_¢ alkyl substituted
aminocarbonyl, C.¢ alkylthio, C,.¢ alkylsulfinyl or C,.¢ alkylsulfonyl or
amino optionally substituted by one or two substituents independently
selected from the group consisting of C;¢ alkyl, heteroalkyl, optionally
substituted Cs_; cycloalkyl and optionally substituted heterocyclyl;

when attached to a ring nitrogen atom, independently hydrogen, C,.¢ alkyl,
halo Ci.6 alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.¢ alkenyl,
hydroxy C,.¢ alkynyl, C,.¢ alkoxy C,.¢ alkenyl, C,.¢ alkoxy C,.¢ alkynyl,
optionally substituted Cs.; cycloalkyl or optionally substituted Cs.;
cycloalkyl C.¢ alkyl, optionally substituted heterocyclyl or optionally
substituted heterocyclyl C,_ alkyl;

N AR,

A
provided that G contains at least one nitrogen atom, which is not directly

bonded to a carbonyl group or a heteoratom; and
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when attached to a ring nitrogen atom independently
hydrogen, Cl1 alkyl, halo C -6 al kyl, heteroalkyl, d -6

w@bdoenydsslr d -6 al kynyl, hydroxy d -6 al kenyl, PGOEPR2098/a57934

-6 al kynyl, G -6 al koxy d -6 al,kenyl, Cl1 al koxy d -6
al kynyl, optionally substitut eé C3-7 cycl oal kyl or

opt i onaI |y substituted C3-7 cycl oal kyl C1 al kyl,

on Rf% substituted heterocyclyl or optional I y
tAtuted heterocyclyl Cl1 alkyl; provided that --
omhai)ns at | east one nitrogen atom which is not

di l'y borideshdtQontahipd RRrdgkn SloRH RV 8 dRedBYoatiedo a
anddoes not contain a nitrogen atom which is$ di rectly
bonded t ohgterR{@Poat om or prodrugs or
pharmaceutically acceptable salts thereof. Preferably
BoripSodetis '_;IQ‘\éh@l@&uh&al%f aBlepiblRAlts BRraft ach to C, by
repl aci ng and Rl RE are i ndependently hydrogen,
hal ogen, Cl al koxy, Cl alkyl, halo Cl alkyl or halo Cl1

Bt ergPH Riovidedhasck a7 & G vihaB o b7 Bl blgdcind R and R
plear depe Ldknitle alyd fygen aiabdge ONS, Miitaxk, CQMIIailafdICh; alkyl or halo Ci 4
%? ounds, the use of these conpounds for the

ucti on of pharmaceutical preparations. The
conpounds of fornmula (1) are CCR2 receptor (Chermki ne

g\;] bﬁll ve%ﬁ%? clto%g%h wgﬁlfag)é(g%: rfI%r %Ehm 1% ot tl)le above

compounds, pharmaceutical preparations which contain such compounds, the use of

these compounds for the production of pharmaceutical preparations.

The compounds of formula (I) are CCR2 receptor (Chemokine Receptor 2/Monocyte
chemotactic protein 1 receptor) antagonists and also CCR-5 receptor (Chemokine
Receptor 5) and/or CCR-3 receptor (Chemokine Receptor 3) antagonists. Chemokines
are a family of small, secreted proinflammatory cytokines functioning as
chemoattractants for leukocytes. They promote trafficking of leukocytes from vascular
beds into surrounding tissues in response to inflammatory signals. Chemotaxis starts
upon chemokine binding to receptors (GPCRs) by initiating signaling pathways involving
increased Ca-flux, inhibition of cAMP production, rearrangements of the cytoskeleton,
activation of integrins and of cell motility processes and an increase in the expression of
adhesion proteins.

Proinflammatory chemokines are considered to be involved in the development of
atherosclerosis and other important diseases with inflammatory components like
rheumatoid arthritis, asthma, multiple sclerosis, transplant rejection and ischemia
reperfusion injury with specific prominent effects in nephropathy and peripheral vascular
diseases. Monocyte Chemotactic protein 1 is considered to be the major stimulated
chemokine mediating inflammatory processes in these diseases through the CCR2
receptor on monocytes and on some T lymphocytes. In addition MCP-1/ CCR2 are in
discussion to be related to the progression of the metabolic syndrome to more severe
stages of obese and diabetic diseases.

CCR2 has also been linked to HIV infection, and consequently the course of autoimmune
diseases, through its heterodimerization with CCR5 which has a role as coreceptor for

viral entry into host cells.
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Receptor 5) and/or CCR-3 receptor (Chenokine Receptor
3) antagonists. Chenokines are a famly of small,

WG 2@pe038dl pr oi nfl ammat ory cyt oki nes functi oni NBCEHEP2008/057934

chempattractants for |eukocytes. They pronote
trafficki ng of | eukocyt es fromvascul ar beds into

%H&sr 8{3‘&9 t% ggt a s?tré‘é{ rﬁgcﬁg e ?orttﬁeajtm{r{ W%Sp%ﬁal Vaicular diseases,

S upon
@lprfmpsafl ) trépgmient ofi patlﬁllrtg w@uhgmlalmlrigrﬂpachﬂmys Furthermore,

btﬁ&?%e‘éhl@@aﬂd@b%ﬁ% ﬁnfthé‘éevel(?me@t bf PRePECRAMRdicine for this

ro uct1 on, rearran&enents of he cy toskeleton
a@eqavg{l e felitpisadgle wapadeyelgpmeny fpr freatment 9f ashgseecderpis. There
Bndags bb@)ﬂéﬁaﬁﬁnﬂaﬂoﬁ h@neaqﬂfrﬁsﬁlbaas of Magih eam@@cm ko mice in wt or

fl t h
DRt ol ook GRS R A B r BB RS G rSentia
ﬁtrlmcchmed mng}dgseasﬂsnamt,t dndi ahdol fanmmaito Y1ypopiponend the
lfdrhl%tlf)n{;' Elgl!llg’ attl{krrbgc 5?0’[1&%&1&%& In chlhh*)H ! Iﬁlrﬁ&'hﬁg 1%?5&5 describe

ransp 1 on an eéma repertusion I nj
mVplYe@s@mffth@ Tohi/ /ER2 reftheatis man paspiyopanAyn ‘a'cﬁd)us

Qﬁll’ahﬁl!i‘eﬁ!’)?' pri@sées! ifludin n SAGEH: vadRMGrEE Chenptactic
protein is considered to be the major stinulated

chenoki ne nedi ating inflanmatory processes in these
The pﬁz&ﬁﬁ 1ﬁda:hﬁohg brdvﬁt&s %R?ovéb@ﬁ@eﬁfnd@ of fopmaky(eshial dredDCR2

A ol B M RomtofiPl R I Bl ol FE o8 B

nmet abol i ¢ syndrone to nDre severe stages of obese and
tinkseothervdsesiadisatsd, tochilomang ddfindgidysare dei fokddotibustiate and define

R RGN R andARE CANRE AHRI ke £FRUESE R th & O TR G ein.

The term “heteroatom” means a nitrogen atom, an oxygen atom or a sulphur atom.

The term “halogen” or “halo” means fluorine, chlorine, bromine and iodine, with
chlorine and fluorine being preferred in halo-alkyl groups and bromine and iodine being

preferred for halo-aryl moieties.

The term “C,¢ alkyl”, alone or in combination with other groups, means a branched or
straight-chain monovalent alkyl radical, having one to six carbon atoms. This term is
further exemplified by such radicals as methyl, ethyl, n-propyl, isopropyl, n-butyl, s-
butyl, t-butyl. C,.4 alkyl or C,.3 alkyl is more preferred.

The term “ hydroxy C,.e alkyl” means C,.¢ alkyl substituted by one or more, preferably
one hydroxy group(s).

The term “halo C,.¢ alkyl” means C,.¢ alkyl substituted by one or more same or different

halogen atoms.

The term “C¢ alkylene ”, alone or in combination with other groups, means a branched
or straight-chain saturated divalent hydrocarbon radical of one to six carbon atoms, such

as methylene, ethylene, tetramethylethylene.

The term “Cs.y cycloalkyl”, alone or in combination with other groups, means a saturated
monovalent mono-cyclic hydrocarbon radical of three to seven ring carbons, e.g.,

cyclopropyl, cyclobutyl, cyclohexyl.
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di seases, through its heterodinerization with CCR5
which has a role as coreceptor for viral entry into

whomv/0exshl s. - AThus, CCR2 can be a target of aPCEWP2008/057934

medi ci ne for treatnent of perlgheral vascul ar
di seases, and nore specifically for treatment of

‘?ﬁé J[Cf:%ll R {1&1 T L Ing %& in éo%lhﬁ?r Wi l?ﬂth%y%}orﬁﬁg I}Rga%tt thefgroup R’-

S and experiences dpnen
nélwr@@@m?e@l«:alki)é for this indication may faC|I|tate
a foll owup devel opnent for treatnent of

@h@?e’%ﬁs%h}%r(‘?ls ' aﬁ«ox}ﬁ’] %[cﬁqe'o‘% 1@cérﬁ519§t1&9@¥th Qkhdr %f&ﬁﬁ%leé}ﬁ Cis

om an i mal el s of mce in
alpeE yul steﬂlteé@ 9REOI NipLE, @Ffsml?gf onsHg %ﬁf@ ﬁfdﬁgﬁmt he
MCP- 1/ CCR2 pat hway is essential for nonocyte /
Mhe teopiay e alkeayllial orerdr in asrdbmbason fvith dthidrigh@ips, means a straight-

hﬁﬁer g i%% cled d%gr?cgﬁoofnorléﬂglﬁé go%d%n? %EE &%(Lﬂ Eé}lrbglf“l double bf)nd

esi on
begeg iwsetoi sivarbaranmsof his g mvspurthgr e@@mhfmlﬂmmyh Fadicals a

Hﬁ&n@Q§bnhﬁh%Ty and in various inflammatory processes,
i ncl’udi hg such in vascul ar beds. The present invention

PhOWGlehyddgy a9y §l|ke§ﬂﬂ910‘ttﬂd5%ll&fxyf(29r eyl IneaELhulidS!1

recept or ant agoni sts, W th some ant agoni st
a&spw‘id/bYa@wrdﬂor@om@r%ﬁOM tmyo hydray grejtnser i alkoxy groups,
i‘e@ L giadipdM dshrefeplel Qvd QIS8T E NI Ak @PBar’l € _Stto Qrsté mkteﬁyl groups.

ustrate and define the reaning and scope o
varlous terns used to describe the invention hereln

Th@teﬁrlﬁr“mz 'gfaﬁiyaac adlemd orma %Bﬁlbﬁlaﬁbh ﬁ/@@ﬁﬁh@d g?ﬂhpsaﬁle@%yzgﬁfhlght—

a%ag?] 8}%%7«‘8’ tom e term.

e s e d s P 4 Rn (i Bond, having

two to six carbon atoms. This term is further exemplified by such radicals as ethynyl, 2-
propynyl.

The term “hydroxy C,.¢ alkynyl” or “Ci.¢ alkoxy C,.¢ alkenyl” means C,.¢ alkynyl
substituted by one or more, preferably one or two hydroxy groups or Ci.¢ alkoxy groups,
respectively. Most preferred are hydroxy Cs.¢ alkynyl and C,_¢ alkoxy Cs.¢ alkynyl groups.

The term “acyl” means R-C(O)-, in which R is Cy.¢ alkyl, halo C,.¢ alkyl, Cs.7 cycloalkyl or
Cs.7 cycloalkyl C;.¢ alkyl.

The term “heteroalkyl” means C;_¢ alkyl substituted by one or more substituents selected
independently from the group consisting of nitro, hydroxy, cyano, C,.¢ alkoxy, formyl,
acyl, carboxyl, C,.¢ alkylthio, C,.¢ alkyl sulfinyl, C,_ alkyl sulfonyl, carbamoyl, amino and

mono- or di-C,.¢ alkyl substituted amino.

The term “heteroalkoxy” means C.¢ alkoxy substituted by one or more substituents
selected independently from the group consisting of nitro, hydroxy, cyano, Ci.¢ alkoxy,
formyl, acyl, carboxyl, C,.¢ alkylthio, C;_¢ alkyl sulfinyl, C,_ alkyl sulfonyl, carbamoyl,

amino and mono- or di-C;_ alkyl substituted amino.

The term “heterocyclyl” means non-aromatic mono-cyclic radicals of four to seven ring
atoms, in which one to three ring atoms are heteroatoms independently selected from N,

O and S(O), (where n is an integer from 0 to 2), the remaining ring atoms being C.
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chlorine and fluorine being preferred in hal o-al kyl
groups and brom ne and iodine being preferred for

whm2000/063891 noieties. The term"C -6 al kyl", al PCIEFEPR200$/657934

conbi nation with other groups, greans a branched or
strai ght- chain nonoval ent al kyl radical, having one

: : Thi : e
93, PR T3 Ly GO A s
ihsvipg opy kq thmeduing/hetersbionyslinddpehddntly selGited frahklyi] Opand S, the

gﬁéﬂnﬁ{ﬁ%%&aggg%?@ eferred. The term" hydroxy Q6

Kyl substituted by one or nore,
preferably one hydroxy group (s). The term"halo C -6
Alhleyérm Pagaiesaldy substtuked Csidystonlkylf’ etbaby Coneychrlkybegionally
: | f e "0 -
SPU B4 LA SR RO O I, LA Rl oy
weaniging dfCareheld hao Gisakiyyheteratigi,C.s atkengt €ds dkyrgl,dvytiroxy C,-

h di f [ \
SRR R0 G BB & Ao kOCE MR ROT oV G, hydrony,
"3 alkosy,dlabaC kydlKoxyahaerealkoxy, €; ¢ oydbdatiat i Gy apilpilkdttharalkyl,

, d t - N
o
acy, Ci-calldxyparbpyil, cacemhaibhutghg- arydeiColaebkyl subktgutedraminocarbonyl,
"OQ 6 "ol [ i nat i i th
LA R e T

al kyl. The term"halo Q 6 al koxy", alone or in
dbweiemat osionallyt substituerd Wreoypsneaneapker@ Gptionally substituted by one

to three substituents independently selected from the group consisting of Cy_¢ alkyl, halo
Ci.6 alkyl, heteroalkyl, C,.¢ alkenyl, C,.6 alkynyl, hydroxy C,.¢ alkenyl, hydroxy C,
alkynyl, C,.¢ alkoxy C,.¢ alkenyl, C,.¢ alkoxy C,.¢ alkynyl, hydroxy, C;.¢ alkoxy, halo C;.¢
alkoxy, heteroalkoxy, Cs.; cycloalkyl, Cs.; cycloalkyl C,.6 alkyl, halogen, cyano, nitro,
amino, mono- or di-C; alkyl substituted amino, carboxy, formyl, acyl, Ci.6
alkoxycarbonyl, carbamoyl, mono- or di-C,.¢ alkyl substituted aminocarbonyl, C;.¢

alkylthio, C,.¢ alkylsulfinyl, C,.¢ alkylsulfonyl and -NHCO-C,_¢ alkyl.

The term “optionally substituted heterocyclyl” means a heterocyclyl optionally
substituted by one to three substituents independently selected from the group
consisting of C;.¢ alkyl, halo C; alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.
¢ alkenyl, hydroxy C,.6 alkynyl, Ci.¢ alkoxy C,.¢ alkenyl, Ci.¢ alkoxy C,.¢ alkynyl, hydroxy,
Ci-6 alkoxy, halo C,.¢ alkoxy, heteroalkoxy, Cs.; cycloalkyl, Cs.; cycloalkyl Cy_6 alkyl,
halogen, cyano, nitro, amino, mono- or di-C;_ alkyl substituted amino, carboxy, formyl,
acyl, Cy.6 alkoxycarbonyl, carbamoyl, mono- or di-C,.¢ alkyl substituted aminocarbonyl,

Ci-6 alkylthio, C;_ alkylsulfinyl, C;_¢ alkylsulfonyl and -NHCO-C,_¢ alkyl.

The term “optionally substituted heteroaryl” means a heteroaryl optionally substituted
by one to three substituents independently selected from the group consisting of C;.¢
alkyl, halo C,.6 alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.¢ alkenyl, hydroxy
Cy-6 alkynyl, C,_¢ alkoxy C,.6 alkenyl, C.¢ alkoxy C,.¢ alkynyl, hydroxy, C.¢ alkoxy, halo
Ci-6 alkoxy, heteroalkoxy, Cs.; cycloalkyl, Cs_; cycloalkyl C,_¢ alkyl, halogen, cyano, nitro,

amino, mono- or di-C,.¢ alkyl substituted amino, carboxy, formyl, acyl, C;.6
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al koxy substituted by one or nore, preferably one to
three hal ogens. The term "C2-6 al kenyl", alone or in

W@ ebioeassi on wi th ot her groups, neans a strai ghCTYRRI008/057934

or branched hydrocar bon reS|dug conprising a
car bon- car bon doubl e bond, havi'ng two to six carbon

%qgc:alrl;r(mgg CS%ﬁmolyf n{og{ t B?dl 8)( eﬂp;il sflf) ‘#utlgg ,a%éf/%{%&bynyl, Cis

@H@yﬁhwl, Eenylkylsldﬁnquz& dk)ﬂmlfyonﬂzcuﬁ -ay H@@yﬂi 'c aledns C2- 6
al kenyl substituted by one or nore, preferably one or
two hydroxy groups or Cl-6 al koxy groups

Fb@]@é@t el afkylaubionylpr €t e nikalsulingl” apdr 6xy algtigo alakeae i

anﬁb&l@o@mﬁme%rcﬁqﬁlﬂﬁ@mélclgrané;&pgoz Toe, hig 1080 and C16alkyl S-,
ynyl", alone or in conbi nati on wi t he

ﬁ?ﬁﬁﬁ¥gyneans a straightchain or branched hydrocarbon
resi due conprising a carbon-carbon triple bond, having
Pueterteal radixals &orhbaclaintod grolipis svhiosd definstidnsratdi@ven above are those

xemplifi 4y I a |cals as ethynyl, 2- propynyl.
Seﬁ?%mgaﬂy ex%‘%‘ygﬁedsmc%ﬁ?@ Al kynyl" or "Q 6 al koxy CZ- 6

al kenyl " nmeans C2-6 al kynyl substituted by one
Fom@oupdsedidprbily (ban frnt pharmpdrusiellygcowiable m@d@twn salts.

EJ&M&‘S & sglslpﬁharfr?ﬁ&ﬁféﬁl'l}y fdcé’ptalﬂ\fp sditsREEafl Bﬁ&n‘ﬁf&mds of formula (I)

al ky and oxy
tjftg LPEgSlol*Pﬁléal Ye‘romp%‘ggﬂ minggah ﬁ%lngS Yd‘i"ﬁ%ﬁ’u‘? @RdRydgobromic
i, salﬁh)ahc abid) @lﬁhnﬁo@d dod or ﬁﬁﬁsﬁh&y@h coB bk With@tgdade acids, such as
Cl-6 T erm yhetero " n .
6\-/ %‘aSF °§’u‘b%ct“i]' tpu‘io}e/‘%?nﬁi}lt@ho N "?‘Cl‘?’t&f"eélcéﬁ%sF‘yt‘%aeﬁﬁznﬁuomacem
sadl,adtriedcid, fumaric acid, maleic acid, tartaric acid, succinic acid or salicylic acid. The

term "pharmaceutically acceptable salts” refers to such salts.

"Optional” or "optionally” means that the subsequently described event or circumstance
may but need not occur, and that the description includes instances where the event or
circumstance occurs and instances in which it does not. For example, "aryl group
optionally substituted with an alkyl group” means that the alkyl may but need not be
present, and the description includes situations where the aryl group is substituted with

an alkyl group and situations where the aryl group is not substituted with the alkyl group.

"Pharmaceutically acceptable excipient” means an excipient that is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable, and includes excipient that is acceptable for veterinary use as well
as human pharmaceutical use. A "pharmaceutically acceptable excipient” as used in the

specification and claims includes both one and more than one such excipient.

Compounds that have the same molecular formula but differ in the nature or sequence of
bonding of their atoms or the arrangement of their atoms in space are termed "isomers."
Isomers that differ in the arrangement of their atoms in space are termed "stereoisomers”.
Stereoisomers that are not mirror images of one another are termed "diastereomers” and
those that are non-superimposable mirror images of each other are termed
"enantiomers". When a compound has an asymmetric center, for example, if a carbon
atom is bonded to four different groups, a pair of enantiomers is possible. An
enantiomer can be characterized by the absolute configuration of its asymmetric center

and is described by the R- and S-sequencing rules of Cahn, Ingold and Prelog, or by the
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i ndependently fromthe group consisting of nitro,
hydr oxy, cyano, Q 6 al koxy, fornyl, acyl, carboxyl,
wer®9abisgl t hi o, Q6 al kyl sulfinyl, Cl-6 al kyl PCT/EP2008/057934
sul fonyl, carbanmoyl, am no andg,mono- or di-Q 6 alkyl
substituted am no. The term™ hgt er oal koxy" means Q6
Y { [ It .

B SR Y P08 P S SURPALAATHR i
déxttrozotatoyd oobeyorotatarydj.e.Qrasd +alok 6xyisorh@s mesbectiaely)., A chiral

| kylthi:Q. - | fi - -
RGP e bR EpiSlen Sl e iR p mivcure
ahikyihirgegstlifropedioasmintbe efdsionsrms'thibder oopoliyixtmeans
non-aromati ¢ nono-cyclic radicals of four to seven
ring atons, in which one to three ring atons are
hbe¢ eqropewids of frdapdnde el Bossest ele @dnregyINMeDicsttes( Gynless

AR Rhawiss, @R deftipa6h of hamH} dra paticuld@ofPBBAD I Ge
eteroaryl” ans an

ring atonms being C T erm”" yl ] )
sfcoNtiQn %ﬂéﬁi@lwa lin&fnﬁs%r%lgﬂugﬁ gthgpdigiquphgpagtipppgrs and mixtures,
fhaminttg)rgmeeme,}\l ﬂhé%@f, fak wglls htﬁhﬁfvﬂﬁtab@rniefsdmﬁgﬂﬁané khyereof. The
sel,ect rqm N.. Q. an , the.remal ng ring atons .
Blgh?gls %_)r tIm getfzr&h%aﬁ%lb?g s&qg?qungﬁxafsa[lnidtr][hf ge aeél_%g otf stereoisomers are
wylttkoalvkyh themet(ree G3:uzsioy o1 Gldpigr 4 afptidearakd Yrganic Chemistry”, 4th
§&iﬁ§ﬁ Q.tlvg&f%ﬂ, J%}{n%ﬁegfa%dts%?ﬁ\re%‘?é&l 199?5“.3 | ndependent |'y

sel ecte p o}

romthe group consisting ‘Ci-6 alkyl, halo
C -6 al kyl, heteroal k%/I , .C2-6 al kenyl, C2-6 al kynyl,
Walleélgei,b@zdesg dgﬁq@mp ’ thwgyeél)‘gl}qn@de@cra‘tpq@wﬁzyqr?, qertaigy compounds of
Arkexy (1C&=Grebkenyl , C -6 al koxy C2-6 al kynyl,
hydroxy, Ci -6 al koxy, halo G -6 al koxy, heteroal koxy,
C3-7 cycloal kyl, C3-7 cycloal kyl C -6 al kyl, hal ogen,

cyano, nitro, am no, nono- orNei-C -6 al kyl
substituted am no, carboxy, f% I,

i)  Inthe compounds of formula (I), is preferably pyrrolidin-1-yl,

piperidin-1-yl or [1,4]diazepan-1-yl, more preferably piperidin-1-yl.
ii)  In the compounds of formula (I), m is preferably I.

iii) In the compounds of formula (I), R is preferably hydroxy C, ¢ alkyl, mono- or di-
Ci.¢ alkyl substituted amino or optionally substituted heterocyclyl, more preferably
optionally substituted heterocyclyl, especially pyrrolidin-1-yl or 2-hydroxymethyl-
pyrrolidin-1-yl.

7

\ (RY)

N

A
iv)  Inthe compounds of formula (I), is preferably 4-pyrrolidin-1-yl-

m

piperidin-1-yl or 4-(2-hydroxymethyl-pyrrolidin-1-yl)- piperidin-1-yl.

v)  Inthe compounds of formula (I), R' and R*is preferably hydrogen, C, ¢ alkyl, halo
Ci-6 alkyl or halo Cy_¢ alkoxy and the other is C,.¢ alkyl, halo C;_6 alkyl or halo C;_¢ alkoxy.
More preferably one of R' and R’ is hydrogen and the other is C, alkyl, such as n-hexyl,
halo C¢ alkyl, such as trifluoromethyl or halo C,.¢ alkoxy, such as trifluoromethoxy.

vi) In the compounds of formula (I), R> and R* are preferably independently hydrogen
or C. alkoxy, more preferably both R> and R* are hydrogen.
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acyl, G -6 al koxycarbonyl, carbanoyl, nono- or di-C -6
al kyl substituted am nocarbonyl, G -6 alkylthio, C-6

walkdyhsasbfi nyl, G -6 al kyl sul fonyl and - NHCO QPCGEP2008/057934

al kyl. The term "optionally sugstituted phenyl" neans
a phenyl optionally substitute by one to three

LDST | n e m
§1§ns¥nst{h%% III%P{“[C]? cﬁggﬁqﬁﬂ% - og%tfergblgki ltkplerr% e Bpeferably
h@ﬂé&oalkyl C2-6 alkenyl C2-6 al kynyl, hydroxy C2-6
al kenyl , ydrox 6 al kyn Q6 alkoxy C2-6
Ak ehytlhe CQP@OHF%@@%I@ZHI@ (é’l liylﬁ preferpily hpdipgengiCa @ alkyl,
Cycf’d{lgsﬂm CAH()Q l?ét%ﬂ%%ﬂéﬁl b?%ﬁ[{&ﬂ/‘l l((f(%)élkygﬁ lZydroxy Cy-6 alkenyl,
kydawy Cni th@qyl ﬁns OX1Hmo alkgmyl,cﬁll_@lk(gygzky]kynyl trlmethylsﬂanyl Cy-

t @
a#‘Eé‘%l/ tHE‘EqR@staﬁ])g a’Crz %{_lﬁﬂfq}/optfo‘?ﬁwgubs ﬁﬂéd G cgfélk a]lkyl optionally
@ﬁﬂ@gtqtqdﬁaeuﬂ/atwlkalc@r b@hxlt halqgenﬁc‘/an%wpttlhndl‘/ mbst@uted phenyl,

@#tﬁéﬂaﬁy %,%]Bsm/dted l%ter%aﬁjl %lt %Hltlts)p é%tltta%?e NEE(? @ ocpt1o[n§tlly
ﬁévéhtsut%d Pk Dy IC oplkyb et preferbby iy drbaer S <ol hteroalky,
hr SRy O@Ht&&%} -~ Hygﬁ%g(tf} %ﬂ{o'x}’ ok Llﬁ%ﬁﬁ %Rf ﬂi}}lgﬂgﬁyl Cas alkynyl,

group
petaralabidstitutapCs, atCloeHvl haJ@gers cgdriey aptionally dulssijutadphayl,

ettégﬁn}, su%ylﬂg%t{%%@gggt gyﬁ%u}; %bsﬁhlﬂ%;k@%%y%l Emethoxy-Ci
alkklofwtheh aloge Diefegaldy RoxsyCz 6hllal<tyeylohz|tlkgﬁx1y cya@g o7 optionally substituted

ﬁé/tgtlogtﬂjl l@é#eaaﬁ?lﬂ 18 kﬁ’}rmﬁd lgh&%leﬂ}@? H95ho.

cyano, ,
substituted am no, carboxy, fornyl acyl, C -6
&) koA ypeefeiserhgampatndefibs inventinmois a@@m@pumﬂ ofafoamngﬂl (I), which is
substituted am nocarbonyl, C -6 alkylthio, G -6

al k Isulflnyl CG-6 aIkyIsquonyI and -NHCO Ci -6
-(& Hexyl-phenyl)-3-methyl-5-pyrimidin-5-yl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-

piperidin-1-yl)-methanone,

[5-lodo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-

piperidin-1-yl)-methanone,

[3-Methyl-5-pyrimidin-5-yl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Methyl-5-pyrimidin-5-yl-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yl | -(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-Ethynyl-3-methyl-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-
yl-piperidin-1-yl)-methanone,

1-Methyl-5-(4-pyrrolidin-1-yl-piperidine- 1-carbonyl)-2-(3-trifluoromethoxy-phenyl)-

1 H-imidazole-4-carbonitrile,

[3-Methyl-5-pyridin-4-yl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl |- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[2-(3-Hexyl-phenyl)-5-iodo-3-methyl-3H-imidazol-4-yl]|-[4-(2-hydroxymethyl-
pyrrolidin-1-yl)-piperidin-1-yl]-methanone,



The term "optionally substituted heteroaryl"™ neans a

heteroaryl optionally substituted by one to three
waasoiseent s i ndependent |y sel ected fromthe RCTEP2008/057934

consi sting of C -6 alkyl, haI 0 -6 al kyl,

het er oal kyl , C2-6 al kenyl aI kynyl, hydroxy C2-6

o G S iy
Hlﬂ@mgmetﬂiakbpmrny@ 3l koxgazohéty rmathaowye, C3-7
cycl oal kyl, C3-7 cycloal kyl G -6 al kyl, hal ogen,

W@PI dﬂx&ﬁﬁtbyﬁ%ﬁ@hdlmnﬁj p‘?ﬁerﬂhﬁ @}flp ﬁh{éﬂ{yl 5-pyrimidin-5-yl-2-(3-

stitu . gar rnyl,
‘@éﬁ"?@%&%’éi’g]%rﬁ’;ﬁ %&ﬁ%i‘/ﬂ’ﬁ Wﬁﬂ‘&no%‘?ordl G -6 al kyl

subst I tuted am nocar bonyl Cl alkylthio, C1
pd- Iy Hydidxiymythyl-Grrali diyit lsyll) fpcimyidir&m &/l - NHEex Gl -5 @)yaidkry-lél:yl—Z— (3-
e | kyl.su Y em yl sul finyl" and
Tl Fhos bt g6 elﬁl(%#ﬁ&%%l R80T 1 ot her
&r oups, neans Q 6 al kyl - Cl aI kﬁl -SO- and C1
y¢lomopyl mopewidipe-yl-2- P? “sitbareacrattphend)- $drimidrzol-4-yl]-(4-

ﬂ%ﬁcﬁﬁil ~ANRHRRINNOA R nilefdndht ons are given above are
ose speC| fically ‘exenplifi ed in Exanpl es. Conpounds

n.fo armaceut i ce
B B oot e T GRo sttt Facbhes Bl
ppeeplialih@-wpdridinar @) -sadlisont, corrpounds of formula (1)
wi t h physiol ogically conpatible mneral acids, such as

U T SRR TR
2} mn ipeyl
F}Itrol uengsul phom c aC| d, ??2?: g gg: d, lactic acid,

Crelapiogrczpyidiaci ul-2-4f-tuil goragethoxyunhgpyle- 34k ingdazol -4-yl] - [4-

[18) L1yl herh Aph Aliinely - pipltfehNLAL Ak BhrRhe sl 1 oyl T o

[3-Cyclopropyl-5-pyrimidin-5-yl-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl |- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,
[5-(2-Amino-pyrimidin-5-yl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-(6-Amino-pyridin-3-yl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-
4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-(1H-[1,2,4]triazol-3-yl)-2-(4-trifluoromethoxy-phenyl)-3 H-imidazol-
4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-(1H-pyrazol-4-yl)-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl |-
(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-(1H-[1,2,3]triazol-4-yl)-2-(4-trifluoromethoxy-phenyl)-3 H-imidazol-
4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-(2-hydroxy-pyridin-4-yl)-2-(4-trifluoromethoxy-phenyl)-3H-
imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone or
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term "pharmaceutically acceptable salts" refers to
such salts. "Optional" or "optionally" nmeans that the
W@ aivseopsent | y descri bed event or circunstance PEYEP2DS/057934
need not occur, and that the description includes
i nstances where the event or circunstance occurs and

éée&angr%w Oy O PER AR R RERIBA 51 Bl azol-4-y1)-14-

%rﬁsh}tdh@tymeﬁe’lmmylldmymtmpﬁebd- 1ndi- ntﬁehemoesent and

t he description includes situations where the aryl

group is substituted wth an al kyl group and

situations where the aryl group is not substituted

Wehdral iR tdticWiro&idar. " Pharmaceutical Iy acceptabl e

exci pient" means an excipient that is useful in

preparing a pharnmaceutical conposition that is

@B@afrﬁbd)whd‘s? af ﬁ)rrrﬂﬂ)en(H et 1ge rﬁﬁhﬁhfﬁk&hieﬁ&jy rbétbbdzghﬁﬁtd 1y1 th@irt, by the
g‘:r W3 Bq W, ()/ ﬁl xlienc1 des exg nt glo bus niethods.

0 o DGR DL el T RS o5k B o
ﬁhamma@uteatcctlah cageitions fop iar imdvelitl wattion sigoept liiven to a person
ﬁéﬁ% ‘%Hé e gt aﬁtaﬂﬁagqn étgn&lt‘ Qre%?[ﬁ&' Jdn’ﬁﬂéﬂcﬁﬂ fHlable %'r HPe known or can

I NC SUC excl p

%W;@B@mé bymmahodsapentiglovserhy fﬁﬁ)‘lhééwfé?fﬂ?eélrlﬁﬂlllfae’@mple& or by

et Rk khowh etheatur e or sequence of bonding of their
atons or the arrangenent of their atons in space are

' Qner s. )
S Sdstentt Tt PR P p b i s Neb e in scheme 4, scheme
5ahe scéxarr&@neSchémeSt -Brdesdr e niee syntl’azans ofimgernatliamdsr r or
inages of one another are terned "di ast ereoners” and

E?de% ri"‘t‘gch@ﬁl% 179 rdrrEQR sabl drb{xh%ethM%v&f in &he art, e.g.

her are errre enan 10 en a conpoun
ghysles Wil sulestifycatsespaleto anf lefsaalrﬁﬁpep cqrf begprepgrpdfrom aldehydes

carrying bromo or iodo functions by reaction with an alk-1-yne under Sonogashira

eac

reaction conditions: treatment with copper (I) iodide and tetrakis-(triphenylphosphine)-
palladium(0) in piperidine between room temperature and about 100 °C. Optionally any
substituent present in aldehyde 1 can be modified at any step of the synthesis, e.g. by

hydrogenation of a double or a triple bond to a single bond. Imidazoles 2 can then be
formed from aldehydes 1 by treatment with aqueous glyoxal and aqueous ammonium

hydroxide in methanol preferably around 0 °C (step a).



atomis bonded to four different groups, a pair of

enantioners is possible. An enantioner can be
w@b@paeiser i zed by the absol ute configurati on oPCT/EB2008/057934

asymetric center and is descrjjped by the R and

S-sequencing rules of Cahn, Ingold and Prel og, or by

t hemanner in which the nol e%ﬁgll e qotates t he pl ane of

pol ari zed |ight and designa ed '4s dextror ot atory or
| evorotatory (i.e., as (+) or (-)-isoners .,
respectively). A chiral conpound can Qé(i,@%eas ei t her
i ndi vidual enantiomer or as a m xture heyess. A
m xture contai ning equal propgrtio tie
enagtipners is calleda jracens mR{Gre'. The

conpoulnds of fornula (| Lcan possess onesor nore
tﬂri(;_t;erlcu_ers.R1 Lless indicated girha W se, the
aeSEr iRpt i on_or nam ggEofR a parti cu und in the

I ar jc
specj fication and claing is Tnt\ended-g%'?‘#sl ude both
i ndi vi i ' esg?’ Eatém ¢ or

ot herwi se, thereofdq as well as individugl epiners and Hal

m xture thereof. The methods for the determ nati ongof {
stereochenm stry and the separation of stereoi somerg '&WO\R
are well-known in the art (see discussion in Chapte 4\1";50

of "Advanced Orgapjic Chem stry", 4th edition J. cﬁf
John W ey agd NS&r;s, New York, 1992). Wile the 81 h
bt cadest defin \7omel of s—i i i cri bed
hefore.~ c&taln, ®npounds of fornula (1) are , e

R

preferred.rR45 Fn the conpoundsfof formula (V), is “.‘J\\\WOH
preferably pgrrolidin-1-yl, piperidin-1-y})/or RL&%(LNSO
i dif n- 1- e R

[1,4]di azepan-|-yl, nore preferabl Y, Pip
ii) In the cosn'pg@'ds of forrrulgs(,\]{ m’i's preferably,
1. T 10D AL Hal

3 — = O N Hal —

N
R!
\— P
5 E/ = g 2/ E R4A
e R R
6 7

(In scheme 1, Hal, E, R', R?, R’, R* and R’ are as defined before. Ris Cj. alkyl.)

Di-halogenation of imidazoles 2 or 4 to dihalo-imidazoles 3 or 5 can be performed e.g.
with iodine and silver sulfate in ethanol around RT, with N-chlorosuccinimide in a
solvent, such as acetonitrile, at a temperature around 50 °C [Pringle, W. C.; Peterson, ].
M.; Xie, L.; Ge, P.; Gao, Y.; Ochterski, J. W.; Lan, J. PCT Int. Appl. (2006) WO
2006089076 A2] or with bromine in a solvent like chloroform preferably at RT (step b).
N-Alkylation of imidazoles 2 or 3 can be performed e.g. with an alkyl halide or an alkyl
alkane- or aryl sulfonate with the help of a base, such as sodium hydride or potassium
carbonate, in a solvent, such as N,N-dimethylformamide, preferably between 0 °C and
about 140 °C (depending on the reactivity of the alkylating agent used) and gives N-alkyl
imidazoles 4 or 5 (step ¢). Alternatively, substituted imidazoles 4 can directly be prepared
from aldehydes 1 by treatment with aqueous glyoxal and either aqueous ammonium
hydroxide or ammonium acetate, chloride or carbonate and a primary amine in a solvent,
such as methanol or ethanol, in a temperature range between about 0 °C and the reflux
temperature of the solvents [Matsuoka, Y.; Ishida, Y.; Sasaki, D.; Saigo, K. Tetrahedron
(2006), 62(34), 8199-8206] (step d).
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iii) In the conpounds of formula (lI), R7 is preferably
hydroxy Q6 al kyl, nono- or di- G -6 al kyl substituted

wW@pi0no03861 opti onal | y substituted heterocyclyl , PGMER2008/057934

preferably optionally substltu1§d heterocyclyl
especially pyrrolidin-1-yl or

—\11'1%(\2 I%X(%/a%%%]§ Ry bd %]eggtjedb %éa\é ion bYdnilliboidl8 vglmg—lﬂ’i‘lgr%moethane
of rula , 1S pr era%y

dnhyd% et retralyitg aperdndim-brdmyde, preferably under reflux conditions

ES) elyhﬁ%ﬁ e]%éé{szc az%#&sp%% | 1?|olr’ igr_éé, H{ l)ﬁ’rélﬂﬁlleg:lﬁ y %Izﬂi_l\/ée_dthem. 2000,
3, dBET-ad3 3} olny\dilhcighlene—@élsuﬁbkly Iacidl‘iactlrd:or@—cﬁhyilektyf inoN,Nyal o

%meﬁ lﬁm&gﬁi g pr%ﬁgnecg o% PO sm&%‘ |c211%81‘r1]%ttcJ %lfe?ﬂ%lg ﬁgcl)ui%ll 120 °C
(eftk}’fheydmdgﬂémwahldy etlii’nﬁnmdlﬁ r( stlep eQC—yGloﬁfdrpylhatlcﬁLmﬂ’N armyl imidazoles 6

P G e nest e S Miesnf AT B3 bl o R b, B pgo-

aetipadpederably fioh salvent(durh afBichlotodRhnar & ip rsetfvattabixyures of

PR P LSRG S m e er Y e B S “Gnt R lin
funil oyl ta Mdlﬂgres% H.sWhateed, &f.a0); VedCL; Rédaydr, Rt Askin, D.; Ashwood, M.
g'r S%';r%%%: 4. gefnggy {:%11 fog% 0({725@5 P ERS y‘}k% o B';z%rzc%s'k% D. B.; Fox,
Rr iGaﬁﬁ’ey,IJSDl amnyHlarsbn,R.dl.;K§dlo tubleihes.0a) Mﬁzull@] a. ]r Patel, R. N.;

%% |W9H§/IK6 %’E’%Rc&w%@% %e‘}ﬂaeﬂk g g{%{v & GePCT Int.

Ap jb(ly@’Ej()bél) WO me04upbsid axyktefd). Breaink@nyf dihalo-imidazoles 5 or 7 either

: [h ghﬁé I anilpregfzﬁb?‘/oﬁa%ﬁ)s%ﬁg&pqﬁlf‘/g glj(gln Srgggseg'lt {prefe rably
BM%@ﬁl SKN’C a@d -F)ah ki gblvedtad b @B tet@ M pdrofurditgies letallated

frll%g?rgeldgalfletzsecgrr(}fr]lg r'gl}{elz metal atom at the imidazole carbon atom adjacent to the
substituted imidazole nitrogen atom [Butz, R. H. J.; Lindell, S. D. Synthesis and Chemistry
of 4,5-Dimagnesioimidazole Dianions. ]. Org. Chem. 2002, 67, 2699-2701]. Such
intermediates then form adducts 8 or 9 when reacted with dialkyl carbonates or carbon
dioxide, respectively, at temperatures between -78 © C and RT in case of lithiation or
between —50 °C and RT or elevated temperatures in case of the imidazole magnesium
adducts (step f). Esters 8 can then be saponified e.g. by use of lithium hydroxide in

tetrahydrofuran/methanol/water at RT or elevated temperature to give acids 9 (step h).

Scheme 2
Ri
! i Hal
R® o R Hal R N
B-0O a |
RY ’ /I\i\ Hal ——= g NN T
ZNgt  Hal” N @ R 15
2/ E R a \ ~ 14 R
R RS 2/E" R
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optionally substituted heteroaryl, optionally
substituted heterocyclyl or optionally substituted

W@b@opi3saet hoxy-Ci -6 al kyl, nore preferably hyRPCDERI)S8/057934

Cl al kyl, heteroal kyl, C2-6 al ypyl, hydr oxy C2-6
al kynyl or C -6 al koxy C2-6 al ynyI trimethyl sil anyl
ﬁ%ls&e%M Wi QPLRORAIY 8‘&‘93{) § ed B reﬁyol oal kyl,
en cyand opt | gnal'l y su %

% éltgﬁ\?é}% %%H%i%%ﬂtf&ﬁﬁeg%sgﬁﬁ%gﬁgéﬁ mf%r O({H&lﬂ?nﬁbr 1¥mﬁazoles 5 can be

meperegr &boer atbhyloFiﬁudzszotéz 62 aziﬂdy ralyjl'l bhlainug @nl,d clgeimaieor 11 (R' s
cl)"f%t ¢ r(},lall{l}y h%cHrgg ) ?%gﬁ{ylhetbg)rﬂ? ﬁrsy[ﬂ%/etﬁ qgr?m %ld % gﬁ?}e)r(lg grA)up) and a
pndyﬂrmedlcmnpmmhd(omdmhdphnqémkﬂqmﬂmhua(@bnmmundﬂme such as

(SR, B dimethEPrddide, ong 0 amisye thgrent sund saauepysyor non-
aqeoud -bybd #( 4- pyrpeaitic l‘ange )ﬁrﬁfepbl’yl tetmeerd -89l )C and 100 °C as e.g.

- et :
AEROR0R P ragley V- o Csicpsany | 08 BisabnSe iy Qo grskiph W Lan
P&l nd-Appl. { 2eDop WO aboalisaol6- A2 |gstepri.di n- 1-yl)
- met hanone,
[ 3- Met hyl -5-pyrimdin-5-yl-2-(3-trifluoronmethoxy-pheny
[)-3ff-imdazol-4-yl]- (4 ﬁ¥bﬁ@kﬁdln- 1-yl - pi peri din-
) -nmethanone,
- Met hyl - 5-pyri m di n-5-yl -2-(3-trifluoromethyl-phenyl

l-y

[3

-Sff-ini zol - 4-vyl 4- rrolidi 1-yl - pi peri di n- i
)1_y yl1-(4- py Ny 1-yl-pip o-R
[ 5-

anone,
h nEthyI 2-(3-trif u S;E;Gyl enyl) 3f R NI
H 20
g -M-y -(4-pYrr Ilduy Joeridin® 1-y 1 NN
- ERapefie R LA R
R R? R’
5 22 23
O_Rii
3
c R r\ll)\g\(o
—— Y N, 5y
R2
24

(In scheme 3, Hal, E, R', R? R’, R* and R’ are as defined before. R'is C,. alkyl, halo Cy.6
alkyl or heteroalkyl.)

Dihalo-imidazoles 5 can be converted into the respective lithium or magnesium
metallated derivatives (as described for compounds 5 and 7 in scheme 1). Such
intermediates then form aldehydes 22 when reacted with N,N-dimethylformamide, at
temperatures between -78 °C and RT in case of lithiation or between -50 °C and RT or
elevated temperatures in case of the imidazole magnesium adducts (step a). Treatment of
aldehydes 22 (preferably using aldehydes 22 with halogen equal to chlorine or bromine)
with a sodium or potassium alcoholate or with an alcohol in the presence of a base, such

as sodium hydroxide, in a temperature range between about 80 °C and about 140 °C gives



| - Met hyl -5- (4-pyrrolidin-I-yl-piperidine-I|-carbonyl)-2
-(3-trifluoronethoxy-phenyl) -

wo 2do9jomisdnzol e- 4- carbonitril e, PCT/EP2008/057934
[ 3-Met hyl -5-pyridin-4-yl-2-(3-{sifluoronethoxy-phenyl)
-3ff-imdazol -4-yl]-(4- pyrrolidin- 1-yl-piperidin-

- [ret . . )  Wei
b corpE e AR 0 man, s g i Schppr g g 5 Yefehers A
Geff, Offe2-(BOQY) ORF B8 IR P F(slep dh) .nAldEhydey 23 parpthieh dhie xidized to acids

%4 % valg}rr%otg:ﬁ?% ?:Hl?)ﬁ%é’ ;s/ﬁgc%ﬁg"p/ ?é}?@%%p@&%ﬁ%%@ﬁ%@%&ﬁh tert-butanol /

tvaiet Ruon dusgirbexye pitemethyl 23 dterieprefezaodly 4-rybih temperature, with

SERbaGy p o R RS B fr ety oxide
$adifih uearddeinhaxtiapd € aydtlc-adidf giving dazaéthill-egte} thareimbanapenified
or, [4-(2-Hydraxynet hyl -pyrrolidin- 1-yl) -piperidin-
i“-li#c}“eglﬁl’ @(‘?Pe@hw _5-pyri di n-4-yl - 2 ( 3-
trifluoromethoxy-phenyl) -3ff-imdazol-4-yl]

- met hanone,

[ 3- Cycl opropyl -5-pyri mdin-5-yl-2-(3-trifluoronethyl-p
henyl ) -3ff-im dazol -4-yl]-(4- pyrrolidin-

1-yl -piperidin- 1-yl) -nethanone,

[ 3-Met hyl -5-pyri m din-5-yl-2-(4-trifl uoronethoxy-pheny
|)-3ff-imdazol -4-yl]-(4- pyrrolidin- 1-yl-piperidin-
1-yl) -nethanone,

[ 3- Cycl opropyl -5-pyridin-3-yl-2-(4-trifluoronethoxy-ph
enyl)-3ff-imdazol-4-yl]-(4- pyrrolidin-

1-yl -piperidin- 1-yl) -nethanone,

[ 3- Cycl opropyl -5-pyridin-3-yl-2-(4-trifluoronethoxy-ph
enyl)-3ff-imdazol-4-yl]-[4-



((S) -2-hydroxynethyl-pyrrolidin- 1-yl) -piperidin-
1-yl] -nethanone,
WO 300@padsopr opyl - 5- pyrim di n-5-yl -2-(4-trifl uor POEP2IRE/O57934
phenyl ) - 3ff-im dazol -4-yl] - (4- @yrrolidin-
1-yl -piperidin- 1-yl) nethanone
[ 5- (2- Ami no- pyri m di n-5- yl)&ﬁkcgilopropyl-Z-(4-trifluo
r omet hoxy- phenyl ) - 3ffi m da yl'] -(4-pyrrolidin-
1-yl -piperidin- 1-yl) -nethanone,
[ 64 Am no- pyridin-3-yl)-3- cycﬁkfr yl-2-(4-trifluoro
N henyl ) - 3f f Jiim dazol N(4-pyrrolidin-
1 yI i pe |d|nq-1H I nﬁLhanone
[ 3- Cysl op -5-(BK[1,2,4]triazol
r onet hoxy-phenyl )- 3Hi m d%zo| 4-y| 1
1-y{-piperidin- 1-yB) -nethanoney | 33
[ 3- Cycl opropyl -5- (I ff-pyrazol -4-yl)-2-(4-trifluorometh
oxy- phenyl)-3ff-imdazol -4-yl]- (4-pyrrolidin-

1-yl-piperidin- 1-yl) -nmethanone, (R)
[3-Cyclopropyl-5-(lFL[I,2,3]triaz@fﬁ?ﬁle-Z-(4-trifluo

B (4-trifluo
4-pygr ol i di n-

r onet hoxy- phenyl ) - 3Hi m dazol - 4- (4-pyrrolidin-
1-yl -piperidin- 1-yl) -nethanone,

[ 3- Cycl opropyl - 5- ( 2- hydr oxy- pyrldld”ﬁ yl)-2-(4-trifluo
r omet hoxy- phenyl) 3ffimdazol - 4-yl] -(4-pyrrolidin-
1-yl-pigeridin- 1-yl) -methanone

or C)C&clopropyl 5- pyri m di n-5- ytiz 4 trifluoromethox

y- pheny ) - f-|n1dﬁﬁ01 4-yl]-[4-

- 2- hydr(oay et hyl* pyfrol i drm=—=1- yI) SF@ idin- 1-yl]

- met han HGener al RSynt hegi ¢ Proceddved Thg' conpounds
of forrmula (1) can be manufactured ry nmet fods known in

the3art, by the 35 b| 36 R

R o NH~(R")_ R®
R NN A R® N /O
' an R
R N, oH XY N N—_(R’
P 4 R —_— = R B RS
7E” R r7E R A
)]

N N
: 3
(In scheme 4, ,m, E, R", R%, R?, R*, R®, R® and R are as defined before. N

is heterocyclyl, which is a non-aromatic mono-cyclic radical of four to eight ring atoms,
in which two ring atoms are nitrogen atoms, the remaining ring atoms being carbon
iii

atoms. R"and R" are independently hydrogen, C, ¢ alkyl, heteroalkyl, optionally
'R“I

\Riv

S~

substituted Cs.; cycloalkyl or optionally substituted heterocyclyl or is optionally
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nmet hods gi ven bel ow, by the nmethods given in the
exanpl es or by anal ogous nethods. Appropriate reaction

w@mwdieisons for the individual reaction steps BCEERIVOSHSTI34

to a person skilled in the art Starting materials are
either commercially available or are known or can be
prepared by methods given bel ow or by nethods
described in the € Res, or by nethods known in the
art. The syntheses of the conmpounds of general formula

d d %ch ch
%@%Bﬁ%@iﬁgépé% rlthtﬁeggﬁﬁ?ﬁgggg016@HW£%ﬁ§ 2@?@526am£nﬂ
@lz-dﬁihyrdé,shyﬂlr(()& che I?[ﬁ(f:ﬂ&'l hy&ok}f@l\[nlhmyh &h.c hkopy EpasalkehyyCi .

%)gpé l?ﬁ‘lgp g aﬁsttl’tutlgﬂ g:‘i @* (I%eal gis 0 cl:(%%ll% éubstituted Cszy
épélwbal § allsyh @i?tdmlaklﬁsé)m&wrdth’qgo r gpticvr@&m substituted

BHP&ky&ﬂijQﬁugﬁﬁCtlon w th an al k- 1-yne under
Sonogashi ra reéaction conditions: treatnent Wi th copper

i,0odi de a t.raki enyl hos
é%)PPQW&fP(“@SQﬁP G?f&élﬁ ‘ﬁiafﬁ%ﬁ BBhaeh E%&%@aﬁh@ds known in
&fédlrﬂhﬁhé k@b d9 descaibtd onthk keyaraplys (Sﬂlbﬁﬂ)letphi@fatedm’ edemndductive

|.d dj d. t f the ..
iRl e BRI 582D PSR & gionor
sqcopfﬂaey biomrtes 66 vxathskenmee 3pegdy usmgdsadmllnesiazetoahbomélmdbée,
g@iﬁ%%yiﬂoo%l%hgﬁhd@(ﬁsoola&y { {ﬁgﬁslgy\ﬁst R a9 'ttéqg El?ei presence of

oxa eous anmmoni
fmeéﬁ asidBng pakauﬁbf PbBPE spel éﬁdﬂﬁ{y lagpiRe i a polveny, sichapb21dichloro-

Ehne, & teBibera%Zres B%unﬁa‘k”[a(réﬁp 3§ sl asddele @ﬁ‘ﬁnaﬁﬁflﬂéeﬁls t&Boc-

b e Bl i BT MBS S o e SR T e Rler G hared cgabihed

procedures as e.g. trifluoroacetic acid with or without an additional solvent or alcoholic
hydrogen chloride to give secondary amines (III) (step b). Imidazole carboxylic acids (II)
can then be coupled with secondary amines (II1) by coupling methods, such as use of O-
(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HATU),
triethyl amine in N,N-dimethylformamide or by reaction of the imidazole carboxylic
acids (II) first with 2-chloro-4,6-dimethoxy-[1,3,5]triazine and N-methylmorpholine in
acetonitrile followed by addition of the secondary amines (III) (0 °C to RT) (step ¢).
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with iodine and silver sulfate in ethanol around RT,
with N-chlorosuccinimde in a solvent, such as

W@e@woeEssri | e, at a tenperature around 50 OC [RCI/RB1088/057934

W C; Peterson, J.M;Xle LéGe P.; Gao, Y.;
Cchterski, J. W: Lan, J. PCT Ihi. Appl. (2006) WO
2006089076 A2] or vvlth bro_rlg e ||g a solvent |ike

chl or of orm preferably at ?s ep b). N Al kyl ation of
i mdazoles 2 or 3 can be perfornmed e.g. with an al kyl
halide or an al kyl al kane- or aryl sulfonate with the

hel p of a base, such as sodium hAE_(l de or potassium
carbonate, in a solvent, suchfag

N, N-di met hyl f or mam de, pref %2 0 0C and
about 140 0OC (gegéndl ng on R4e c Pvlity of the

aI kyI ating agent vsed) and gh)ves N-arkyl im dazoles 4
5 (step c). Afternatively, substituted im dazol es 4
can di rectly be repared from al dghydes 1 by treatnent

wi th ous gl yoxal and EIthrér ugous anmoni um

R /ox'ﬂq (Rammnl um acet at, ) oni-dexor carbonate

antE R'PY | nyy aming 1h a sdf kég \R§@ as net hanol or
n about 0 0C and

ethanol, I'n a tenperature r&n Sge bet
the ré&tiux tenper gture: of thé& sol vents [Matsuoka, Y.;

I shida, Y.; Sasa%\ﬂ); Sai go, K. gretrahedron (2006)
62(34), 8199- 8206 step d). NRwlN | oi m dazol es 6R3c:§
be prepared by reactien of i R)
1, 2- di bromoet hane and 50% Nt t Rt f a tyI a @ "
brom' de, preferably under r&ffux co ions [ S8l ey, K

L.; Januszczyk, P.; Hagos, A* Zhang, L.; Dransfield,

D. T. / . Med. Chem 2000, 43, 4877-4883] or wth

t ol uene-4-sul fonic acid 2-chloro-ethyl ester in
N, Ndi met hykf ormam de in the presence of potassium

carbonate p rably around 120 C
A
(In scheme 5, ,m, E, R, R% R?, R*, R®, R® and R’ are as defined before. R™is C,.

4 alkyl, halo C,.4 alkyl, heteroalkyl, optionally substituted Cs.; cycloalkyl, optionally

v||

substituted Cs.; cycloalkyl C;_4 alkyl, optionally substituted benzyloxymethyl, optionally
substituted benzyloxymethyl-C,_4 alkyl, wherein heteroalkyl means C,_4 alkyl substituted
by one or more substituents selected independently from the group consisting of
hydroxy, Ci.e alkoxy, Ci.¢ alkylthio or di-C,.¢ alkyl substituted amino.)

Substituted imidazoles (1), 43, 45 and 46 (scheme 5) can be prepared from
haloimidazoles 41 by methods well known in the art. Suzuki coupling with boronic acids
42 in the presence of a catalyst, such as tetrakis-(triphenylphosphine)-palladium, and in
the presence of a base, such as potassium phosphate, in a solvent, such as toluene or N,N-
dimethylformamide, in a temperature range preferably between about 70 °C and about
130 °C gives imidazoles (I) (R' is independently hydrogen, C,.s alkyl or both R's together
form a C,_¢ alkylene group) (step a). Coupling with zinc cyanide in the presence of
tetrakis-(triphenylphosphine)-palladium in a solvent, such as N,N-dimethylformamide,
in a temperature range preferably between 130 °C and 150 °C gives cyanoimidazoles 43
(step b). Somnogashira coupling with a reagent 44 containing a terminal acetylene function
in the presence of copper(l) iodide, tetrakis-(triphenylphosphine)-palladium,
tetrabutylammonium iodide and triethylamine, preferably in a solvent, such as N,N-

dimethylformamide, in a temperature range preferably between 50 °C and 80 °C gives
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(al kyl ation followed by elimnation) (step e).
Cycl opropanation of N-vinyl im dazoles 6 can then be

w@erboesed e.g. with diethyl zinc and PCT/EP2008/057934

chl or o-i odo- net hane or d|-|od0ﬂ§thane preferably in a
sol vent, such as dlchloroethane or in solvent

R T
mlcgnceslbsﬁltueg canmmen@ly ba reMced tee single:bord @mdro@enation using

% PO K &ftal%t(] éﬁ@g 1101Mly,§§ , ca%ﬁﬁﬂ%er_ Mbdffied: ¢ %gn R™ moiety

grrygng a h:g:kox;pl; unc@@afclalépe rejlctegl)wnh\]arbenz]dmrﬁg ?ré%e Eresence ofa
B&xk ofudie B svdiun hydrldd\ﬁ?aZs@Neﬁt stch &8-N, NJdlmetlﬁﬁbﬁhalee, N a

}g&a%l‘ra[ture[gang]e 1%’6 lﬁet\’NEen (b(JZ @@TSQJ Iﬂ in %af)rl to’a té%%én% ether
20046m2850 A2] (step g). Treatnent of dihal o-

i m dazoles 5 or 7 either vvith n-butyl lithium

(preferably at -78 0C) or glln% Grignard reagent
(preferably between -50 0C an ) in a solvent, such

as tet rahydr of uran, gives et al | at:e@ i nt er medi at e o

carryl ng th tal at om hefrg...&ézol e carbop af dmo .
oe t+ isubst i t N @azof &4 ni t r ogenke oR"
(ke Lbndel I2, x5 Synfhesis a o R —

Chem st r Rof 4, 5- Aesi oi mi dazol e Di ani ong’. EJ Og. °

chem 2002 587, 2699 2701] .3%Such internedi ates tBen
form adducts 8 or 9 when reacted wi th dial kyl
carbonates or carbon di oxi de, res ectively, at

t enper gpures between -78 C 3 (RT. i n casg of

i tshi @K1 om _gr bet wednn={ oooc d BT f{;;\/@t ed

t TUsEs in ¢ K the | dazqkh gnesi-ym),

8 3 (step f fy R gris 8 ca_t'hen i nAf ed e.qg.

By use of Ii t A urﬁzhydr oxi de in®
56 (m U]

N

N
@
(In scheme 6, ,m, E, R', R%, R, RY, R°, R® and R are as defined before. R™ is

Ci-4 alkyl, R®is halogen, imidazole-1yl or -O-(pyrrolidine-2,5-dione-1yl).

Alternatively, substituted imidazoles (I) can be prepared by a reaction sequence as
depicted in scheme 6. Glycine esters 51 are reacted with acid chlorides 52 in solvents like
dichloromethane in the presence of a base like saturated sodium hydrogen carbonate
solution preferably at room temperature to give acyl glycine compounds 53 (step a).
Enolates of acyl glycine compounds 53, optionally obtained by reaction with lithium
hexamethyldisilazide at temperatures between —78 °C and —30 °C can be condensed with
activated acid derivatives 54 preferably in a temperature range between —30 °C and room
temperature to give intermediates 55 (step b). Intermediates 55 react with ammonium-
trifluoroacetate at a temperature around 110 °C to form imidazole esters 56 (step ¢).
Saponification of imidazole esters 56, e.g. with sodium hydroxide in ethanol at reflux,
gives acids (II) (step d), which can be coupled with amines (III) to amides (I) as described

in scheme 4 (step ¢).
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t et rahydr of ur an/ met hanol /water at RT or el evated
tenperature to give acids 9 (step h). Schene 2 11

wazgpmozsechene 2, Hal, E, Rl, R2, R3, R4 and RSPGK/EBP2E8/057934

defined before.) Alternatively,to the synthesis
described in schene 1, dihalo-arly imdazoles 5 can be

BLEARYSP PP IE G R8O A o
wklk gdtatdishgsbiyhthRiiss et e moflicatiensCan balpkyfpened groypybstituent at

QIstt Gt %rﬁ{h’ese% WL riBSd, as e. g) introduction and removal of protective

tetrakis-(triphenyl phosphi né)-palladiun(0), in a

g@'Pent, such as toluene, N, N-dinethylformanide, and a
m xture thereof, and an aqueous or non aqueous base in
As Hexnibéddbone thaagep@umkef fdihnuld@) weelCI8Q rééepastdnOnists, with

f?ﬂcr:r_lea %;tggo%iist %gtséfgtryi a%%fjat &i—%@nﬂ%—?!ﬁf@%é cogl)lepto\%lag ?r_]danﬁé]quently

PreveCigrmtion/Ayp phrios1006)y Do p0Io6a8I07B1gh2he blotisyde af CCR-2

SERETEor? PheyRerdtbré b 0 %rdhe HRltmeft dr4

aﬁﬂ %EO are aé %i%fbirnee[(%1 lgéé%or e.r R?Lj[l_llgzlk gnecﬁlga?gﬁ %werﬁﬁgl 0 o

oflaginagtriyangrorreleigicotisarsas. spcibpniarphierdl gl esclssiveadisapes, critical

GRBYEhERGh, b ilherabReyth &8RRGSV Slad el fities AinsBENSSindongestive
tal lated_ deriyv Lyes (as descri bed fpr. canpounds, 5

g%at e, @WS%“%HF \refophy, 1schemia repertusion injury, stroke,

cardiomyopathy, restenosis, rheumatoid arthritis, diabetic nephropathy, irritable Bowel

Disease, Crohns’ disease, multiple sclerosis, neuropathic pain, atherothrombosis and/or

burns/ulcers in Diabetes/CLI, and asthma.

Prevention and/or treatment of inflammatory diseases, particularly peripheral arterial

occlusive diseases or atherothrombosis is the preferred indication.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable excipient.

The invention likewise embraces compounds as described above for use as therapeutically
active substances, especially as therapeutically active substances for the treatment and/or
prophylaxis of inflammatory and/or allergic diseases, particularly as therapeutically active
substances for the treatment and/or prophylaxis of peripheral arterial occlusive disease,
critical limb ischemia, vulnerable atherosclerotic plaque patients, unstable angina,
congestive heart failure, left ventricular hypertrophy, ischemia reperfusion injury, stroke,
cardiomyopathy, restenosis, rheumatoid arthritis, diabetic nephropathy, irritable Bowel
Disease, Crohns’ disease, multiple sclerosis, neuropathic pain, atherothrombosis,

burns/ulcers in Diabetes/CLI, and allergy, asthma.

The invention also relates to the use of compounds as described above for the preparation
of medicaments for the therapeutic and/or prophylactic treatment of inflammatory
and/or allergic diseases, particularly for the therapeutic and/or prophylactic treatment of
peripheral arterial occlusive disease, critical limb ischemia, vulnerable atherosclerotic
plaque patients, unstable angina, congestive heart failure, left ventricular hypertrophy,
ischemia reperfusion injury, stroke, cardiomyopathy, restenosis, rheumatoid arthritis,

diabetic nephropathy, irritable Bowel Disease, Crohns’ disease, multiple sclerosis,
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i nternedi ates then form al dehydes 22 when reacted wth
N, N- di net hyl f or mam de, at tenperatures between -78 0C

W@ paoMI3ssn case of lithiation or between -50 OPUEEPRRORT057934

or elevated tenperatures in case of the imdazole
magnesi um adducts (step a). Treatnent of al dehydes 22

Sﬁt{rgf)aﬁh%bé)ﬁn,uﬁhgrgtfgl)ogl%%g g{egur%g/ &We}shmhﬁ a%?t%g/ C%g uﬁ*!d S@hma. Such

mledishimkails somprivd 4 foraporideshigscribad talméfepr esence of a
base, such as sodium hydroxide, in a tenperature range
Eb@ JRERtian else rsbte(a@o dhel Paesser and4 thegigtegmggigies Her manufacturing the

QRS ?o?fn{u}ﬂ las"[‘flé/YArocl?@ ey mﬁlufgcturl%h‘i\@@ﬁﬂérmedlates

-R; Petry,
19832428 Al ] (ste Al dehydes 23 can then be . .
B4R FecErton aa@g@i@stma@vg‘/ byiithtrcarppeunds chites presentdpengan can be

géﬁgg&&%mggh@wnéi&%g_r ate in tert-butanol / water
1 in the 'presence of 2-nethyl-2-butene preferably at

roomtenperature, with silver nitrate, sodium

Ry&p@glb@ﬁhh%@@et onitrile / water or with

manganese( | oxi de, SOdI um cyani de i n net hanol

tic acid giving the. ester. t ha
Bl (S° seediane b & %Bbféye%éﬁ%ﬁetcﬁ%ﬁ% A5 cell
(BArofcrgen| btably owenarpréssing thc hEmaRCCRRB. R3, R4, R5, R6
and R7 are as defined before. is heterocyclyl, which

M%n?orﬁ‘f?ég v@&@'ﬁ%ﬁa&: n‘@“ﬁoﬁxgém %"ﬂgé &k 119f10fn‘M' rTrfsgp}@'@tlmM

rhng atons, I'n tons_are njtroge

EPd s 0-0p eV rbéﬁ%ﬁni*ﬂﬁﬁ’@ Felupgp it grﬁe/%@?dqgepé@ﬁlﬁéﬁhe debris at 1000g.
The membranes were then isolated at 100000g in 50mM Tris pH 7.4, MgCl, 10mM,

EGTA 1mM, glycerol 10%, benzamidine 0.05mM, leupeptine 6mg/1.

For binding, CCR2 antagonist compounds were added in various concentrations in
50mM HEPES pH 7.2, ImM CaCl,, 5mM MgCl,, 0.5% BSA, 0.01% NaNs, together
with 100pM '*’I-MCP-1 (PerkinElmer, 2200Ci/mmol) to about 5 fMol CCR2
membranes and incubated for 1 hour at room temperature. For unspecific control
57.7 nM MCP-1 (R&D Systems or prepared at Roche) was added. Membranes were
harvested through GF/B (glass fiber filter; PerkinElmer) plates, equilibrated with
0.3% polyethylenimine, 0.2% BSA, air dried and binding was determined by
counting in a topcounter (NXT Packard). Specific binding was defined as total
binding minus nonspecific binding and typically represents about 90-95% of the total
binding. Antagonist activity is indicated as inhibitor concentration required for 50%

inhibition (ICsp) of specific binding.

Calcium mobilization assay

CHOKI1-CCR2B-A5 cells (from Euroscreen) stably overexpressing the human
chemokine receptor 2 isoform B were cultured in Nutrient Hams F12 medium
supplemented with 5% FBS, 100U/ml penicillin, 100 pyg/ml streptomycin, 400 pJg/ml
G418 and 5 pg/ml puromycin.

For the assay cells were grown overnight in 384-well black clear flat bottom
polystyrene plates (Costar) at 37 °C at 5% CO,. After washing with DMEM, 20mM
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atons. R111 and R1V are independently hydrogen, C1
al kyl, heteroal kyl, optionally substituted C3-7
W@ yeboedskyl or optionally substituted heter ocyRC/EP2908/057934
optional | ysubstituted het erocy yl. Rvi is Cl alkyl,
hal o C1 al kyl, heteroal kyl, -6 al kenyl, C2-6

@ é/snz (5) ég(gl%e)ﬁ {1220 ﬁ’{o‘?}i%{y*lﬂ(il\/{] qug%(%ffegf t:(e@ls %}e@/ R)X!ied with 4

ot Flowad lrytfsmagtel DMFM agRy bugiye fqraa kguirs gt 3@ ﬁ’ﬂ OFpekssydye was
shikslel LHY %glscv?érg wﬁéfféh%ﬂhw\/ﬂi(ﬂ a?slaﬁﬁﬁffero BB %ﬁlcbﬂlpgund plates

substituted heterocyclyl opt i Of substitute

Hetcepisege Witle DMEN, psspy @éléféhéa%/o M& With) 91y Wit§e R fyious

élancamead@mm test @Bmpondy. @RaAIBAcdpdirls Mekh ededBP WO i and
he art or .the nethods described in the exanples or

%Igﬁgoﬁnséaﬁiwéﬁ'ared e.g. by reductive anination of

ket ones 31 with secondary am nes 32 or by reductive

et namiponndsf wae edddlatoytha pisae plaB4angi aghnisedabimgg was mengfored as

ﬁMoﬂé&!e E@b fBohbd %Etaoﬁﬂpﬁ‘?ﬁ@ﬁé&féxﬁﬁatloﬁogldi9@70 nm emission;

e or or ane- Iné Cco

ano oro
%%&zf@}wé)qvwe&)he‘\fw 888 daingpf H@éb@t@%uw 5na0 nM MCP-1 (R&D;

RQH@U‘Wa@thdéd%nQ@l%%res@éiﬁ@ wasmlohitBie|a@#ih 65 80 fecénds. Increases in
at t enf‘?er at ur es

sol vagﬁ ch as di.chl or oet haﬁ
af-{{TCaF ‘ifarf‘f%fePO%ér?sa{n%@HE} yeresenrfatiig RepRipgxposure
hﬁnlﬁobmabtfhmtr@derﬁddlbﬂfbﬁ 8)&)0@111&:36 AMMtgolmsarﬁthty is indicated as

1nLIJ1*9D é;enyrafI glp req r%a? 5%}{/0 %91’%' 1t1§1§ E)fas*fal !:1 ic ?ahcium increases.

oce res oroace I'C acl
MAthout an addltlonal sol vent or alcohollc h%grogen

Eht epingeunds ¢fi geacrb éunis 1) aphivésI Q0] vajues gp éhe B mobilisation
mﬁ@zlﬁltﬁe &@éﬂ%@mhuﬁl aGdagof 011 1M &89 th@ré?e@blngm%m 5 uM

%t Secoﬂg&ol%w?rrl% Pa%fe S Iowls)me?asure LxlnguIeQ 9n the caﬁzlum mo nzatlon

assay for some selected compounds of the present invention.

Example IC50(pM) Example IC50(pM)
1 0.12 25 0.071
3 0.13 36 0.018
13 0.035 22 0.090
18 0.075 46 0.16

The compounds of formula (I) and/or their pharmaceutically acceptable salts can be used
as medicaments, e.g. in the form of pharmaceutical preparations for enteral, parenteral or
topical administration. They can be administered, for example, perorally, e.g. in the form
of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions, rectally, e.g. in the form of suppositories, parenterally, e.g. in the form of
injection solutions or suspensions or infusion solutions, or topically, e.g. in the form of

ointments, creams or oils. Oral administration is preferred.

The production of the pharmaceutical preparations can be effected in a manner which

will be familiar to any person skilled in the art by bringing the described compounds of
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(7-azabenzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uroni um
hexaf | uor ophosphate (HATU), triethyl amne in

wOoRMogdIset hyl f or manmi de or by reaction of the | PATHERIE057934

carboxylic acids (I11) first vvj% i

2-chl oro- 4, 6-di net hoxy-[1, 3, 5] riazineland

g%gﬁ]@e{‘% l}]ﬂTcg{»P{E% 'ﬂ%%rﬂqgﬁgﬁ&lg%éégkib% {a?t'f (ga‘(‘@%gé%{%q Sgpybination with
e ﬁlemapeﬁdb@lryefaﬁlablemubethm_ iBfo a galeniEpl RIMinRPatiR3 form together
5%}% Fﬁal}] A O%g%mc, Tlg{tfth%ﬁagglgtﬁégg? g lﬁsjltﬁ)rht? solid (%rshq%}d catrier materials

smdasﬁdeslm¢€ed51©$pﬁam}achmiaiakgdjuvanm| onal I y subst ituted
C3-7 cycloal kyl Cl1-4 alkyl, optionally substituted

. (W : ti
B SIS R o MBS s oy g e
Qhtetiakl I&"ﬁussfobsxdmplt,ddctw e starchnor éersztabsetsnheremﬂ; glc, stearic acid

ﬁre Jr? g%(lg E @%g@lujéf E‘lﬁ%ﬂ}aﬁ{“ﬁ)éqgglﬁgtg go%?e%l' téj)fef&g d1o gées and hard
gedttmel ¢31p151dd5 a&mmbl@’ ca$ubsmatem1labcfot noftl @gzloties c{fsiles 48?,, fasexample,
. : |

o0f8 AECNSTE B FARE ALERRL G S0 BLORARER) 8% e o
thietdetibomgnideerd ciodsirdds inmghthBoyees enceqoirediinc e atayesef, soft gelatine
?aﬁy%@ﬁgs s&f?&bﬁeaﬁr%ﬁ Halt%masnf%lr Qlli]eoﬁpolzllugggl% oPEILAG A %}rl]ﬁlps are, for
| presence of a base, such as potassium

c»hmmidﬂamic:r, ipolyalss sliurest, insucugas tSoitudneanier materials for injection

é\(lihll\goe 15 3¢ hyflobe)fav\'ﬂgpe%dvg ter, falcsla(glgcr?%?yo ! ubr%erof‘g%gvijg&table oils. Suitable
carrlehazmtee]sls(fbb SL(@])SIItQIldS rds ;ﬁemd«antpllq nlayxﬂalagdta,rd@td anlllkyxkaxes, fats

%d ?e%glﬂbq%%% L9 lﬁeﬂolicr gglélta&ée ca,rrlé/r rﬁaterl (grg %)g&%# &%parations are
tletaralks, ser@t—symﬂimmwhﬂhmﬁbhmqﬁgycerﬂed haﬂahogmarterd a@lssliduié mtaxes, liquid

Eelljr%&in%,sliql}lﬁci\'fagtlygE:tOHXlls,f s?grgﬁ,r%oq}?&hylene glycols and cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-improving
agents, flavour-improving agents, salts for varying the osmotic pressure, buffer
substances, solubilizers, colorants and masking agents and antioxidants come into

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula (I) can vary within wide limits depending on
the disease to be controlled, the age and the individual condition of the patient and the
mode of administration, and will, of course, be fitted to the individual requirements in
each particular case. For adult patients a daily dosage of about 1 to 1000 mg, especially
about 1 to 300 mg, comes into consideration. Depending on severity of the disease and
the precise pharmacokinetic profile the compound could be administered with one or

several daily dosage units, e.g. in 1 to 3 dosage units.

The pharmaceutical preparations conveniently contain about 1-500 mg, preferably 1-

100 mg, of a compound of formula (I).

The following Examples serve to illustrate the present invention in more detail. They are,

however, not intended to limit its scope in any manner.
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in a tenperature range preferably between 130 0C and
150 OC gi ves cyanoi m dazol es 43 (step b). Sonogashira

w@ouplodasgl wi t h a reagent 44 contai ning a tern PEI/EP2008/057934

acetylene function in the pres pce of copper (1)
i odi de, tetrakis-(triphenyl phosphine) -palladium
t et rabut yl anmoni um i odi de a a}nri1 t hyl am ne,
preferably in a solvent, su , Ndi net hyl f or mam de,
in a tenperature range preferably between 50 0C and 80
Bbbgviatiensti dazol es 45 carrying an acetyl enic
substituent (step c). The triple bond in the

1 gnj tuer Lanal 4.y luce Q.
AR B o ARbh Aol B ERRECIC
cabanydimidst@p CH.ClOptdidabimgthaRe, 10GIH=be2-flichtdnegthane, DIBALH =

M A ‘ ‘ . rvi i
R B e R NPV DA A

pPrirestbploectahide, DAKE, =duldimeabylsodiappritydr DNE + iV, -

PRRYEMtomiile At MR IR LRRTRIOE10" sy capbogimide
bydtechlbndaft@s b= thdnzydte, Et@tve EtHannk £i,0+ Dighdathe EGN =

. : S E’ (72 R_ L -1 -
hridfnydaind, R SSRGSty £ 0 Bhaglne dfrardRhy RSB
teadaogeryluromiugahedafubsdphosphate, HOBT = 1-Hydroxybenzo-triazole, Huenig’s

(pyr L_dj,r - di -|.vl) 1 i . . _

bR CPPE g Hind s b Opishie) Lo S PRAERL A Sintiym hydride, LDA
ELelioti dsopeguknide, dsBidepiLahaon borohgthede MeOE=ykliethanol, Nal =

st.ers 5.1 are.react-ed w t,h id chlorides 52 in;. _
S gt Rl € PR B PO pEERpRE hftrige, RT = room
tragerdtikee TBRMSE ted B siyltiimmhiglsdyl ety bmide AT o ndiréluoroacetic acid, THF

= Tetrahydrofurane, quant = quantitative.
General remarks
All reactions were performed under argon.
Intermediate 1
2-(3-Hexyl-phenyl)-5-iodo-3-methyl-3 H-imidazole-4-carboxylic acid

A) 3-Hex-1-ynvl-benzaldehvde

A solution of 10.0 g (54.05 mmol) of 3-bromo-benzaldehyde in 150 ml of piperidine was
treated at RT with 1.029 g (5.40 mmol) of copper(l)iodide and 6.246 g (5.40 mmol) of
tetrakis-(triphenylphosphine)-palladium and the mixture was then warmed up to 60 °C.
After 10 min, a solution of 9.30 ml = 6.66 g (81.07 mmol) of hex-1-yne in 150 ml of
piperidine was added drop by drop during 1 hour. After 30 min, the oil bath temperature
was steadily increased to 80 °C. The reaction mixture was then stirred at 80 °C for 15
hours and subsequently cooled down to RT. The solvent was evaporated and the residue
poured into crashed ice, acidified with HCI (37%) to pH 2-3 and extracted twice with
EtOAG; the organic phases were washed with water, dried over magnesium sulfate, filtered

and evaporated. The residue was purified by flash column chromatography (n-
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solution preferably at roomtenperature to give acyl
gl yci ne conpounds 53 (step a). Enol ates of acyl

wa@ekopglomsseconpounds 53, optionally obtained by PEHEP10081057934

wi th |ithium hexanethyldisilazide at tenperatures
bet ween -78 0C and -30 0C can Be condensed w th

. Ci vativ o . ‘ -
RbbUPL Ehar b s L ves SR AELSAPRIYchRufind gl . M
186.9(Mé).i ntermedi ates 55 (step b). Intermedi ates 55
react with ammoniuntrifluoroacetate at a tenperature

gl 9-39%&493;9@-#}1%@1?}. -rlﬁq-ln'{’ﬂdg%é" e esters 56 (step c).
sters 56, e.g. with
sodi um hydroxi de in ethanol at reflux, gives acids
Risplutips bG8, (1647 ormoln! biesdupiybtendaldshzdn 0 (hlIfMeOH was

\ . . id % in water
B BTARS7IpES SO 1903 bt SefFiriSnfifh §R40kide 125% in waten

secherrisl dove) teghtG-ohladn), y4.24ddi~t 4 rred (30€IMmeBbtodlglypsHeelution (40%
ﬁ%’%@ﬁt G SAdeHGbURR! mPRdfd6A O3 %%RNé%ﬁ PEE Q6 P At hen, the
any s of 1 hg eses

'substituent at any stage synt ' '
thesidori besl kepisate) 3C on6$ bdutst dnghsuwbselueatip paliredfinto crashed ice and
t qr . d j Vv :

B RSB PEONER £ (AR IR s TR, it o

segeesam agldate.shilteied aind eyaparated. alhCoRiBieamas 1@EHIEE. by flash column
[ ev kL gratd f .

USSP PUSORLEDNS el RYADL A RLSHAED B s componn

@Cigh2 bervimaglidt MH 22TRéYH her ef ore can be used for the

treatnment and/or prevention of inflammtory and/ or

@? bgg%&%pg ﬁ@@ﬁi—iﬁl‘i‘&ﬁoﬁs peripheral arterial
usive di sease, rtrcal linb ischema, vulnerable

at heroscl erotic plaque patients, unstable angina, ,
Acabeioniafé.15 g (27.4 mmol) of 2-(3-hex-1-ynyl-phenyl)-1H-imidazole in 140 ml of

MeOH was treated with 1.46 g (1.4 mmol) of Pd-C (10%) and hydrogenated with H, (1
bar) at RT for 1 hour. After removal the catalyst by filtration, the solvent was evaporated.
The residue was purified by flash column chromatography (CH,Cl,/MeOH 1:0 to 98:2) to
give 5.92 g (95%) of the title compound as light brown solid. MS: 229.2 (MH").

D) 2-(3-Hexyl-phenyl)-4,5-diiodo-1H-imidazole

A solution of 5.60 g (24.52 mmol) of 2-(3-hexyl-phenyl)-1H-imidazole in 250 ml of
MeOH or EtOH was treated with 8.265 g (26.24 mmol) of silver sulphate, followed by
addition of 13.072 g (51.5 mmol) of iodine in small portions between 22 °C and 25 °C.
After 1 hour, ca. 6 ml of sodium thiosulfate solution (0.1 molar in water) was added, until
the color of the reaction mixture changed from dark brown to yellow. The mixture was
then poured into crashed ice and extracted twice with EtOAc; the organic phases were
washed with water, dried over magnesium sulfate, filtered and evaporated. The residue
was purified by flash column chromatography (CH,Cl,) to give 8.45 g (72%) of the title
compound as light yellow solid. MS: 480.9 (MH").

E) 2-(3-Hexyl-phenyl)-4,5-diiodo-1-methyl-1 H-imidazole

A solution of 8.45 g (17.6 mmol) of 2-(3-hexyl-phenyl)-4,5-diiodo-1H-imidazole in 150
ml of DMF was treated at 0 °C with 0.806 g (18.5 mmol) of sodium hydride (55%

dispersion in mineral oil); 15 min later, a solution of 1.52 ml = 3.47 g (24.2 mmol) of
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heart failure, left ventricular hypertrophy, ischem a
reperfusion injury, stroke, cardi onyopathy,

WO e@beessi s, rheumatoid arthritis, diabetic PCT/EP2008/057934

nephropathy, irritable Bowel Djsease, Crohns' disease,
mul ti pl e sclerosis, neuropathi€ pain, atherothronbosis
r. u S n t
PRI BTS00, BARRLEYSE by B0 B3I A 2 hous, e
pactiorcmidnteywasgrouidentl crashiee ideand esichasl Wécedwsle BERAC; Ohe organic
?l%[\}g{] J}rvg{gﬁgé k/\?thl s%at%{' Qrel ({V%{ fn%gltlésnlql:;] %Qltfettg rhl e}_%cg 'flnd evaporated.
Ebﬂpfcssiuta iven pucibap by ﬁasﬂngcodiuruo rcbnundogspkﬂ)efn hepialaé:jﬁt@L\c 1:0 to 4:1)
e C pi "
A PR R R Lo RRGER BB RSB AP e TR
above. for use as ther apeuti cal I y act | ve subst ances,

t he treat mst and/or prophyl aX|s o |an amTaory

ﬁ”%l‘aﬁol"f" €7 9i7C dg%eﬁ%ﬁﬁmgpﬁfti g}‘h%,tr $p@AR1)-4,5-diiodo:1-methyl-1H-

herapeutical Iy tive substanc
emldﬁmie pr byshipl a&TIsIFcyfas peelepldewalto ari5eiG; dhenpd tPY ilV¢9.1 mmol) of

ﬁqﬁﬁﬁ litfeiuh éoqgél(rtl g”&ﬂo%a‘}*}ﬁ%‘ l@exaffﬁé?%éa]ﬂgkf drop 127 drop below — 70

erosc erotic ue pa Il ents
%Q)ng(égtm werhé‘arrpadtlanlmrxglre wab trewtedqwthcam exicess of solid carbon dioxide

and gﬂ%@%ﬁ vJa?l%Qc? 3, '/l eft tﬁgh k)@t;ugEantoS&&‘ﬁ'é& ice and extracted

opat hy, en05|s eunma d arth
tiiebeithcEEgh tlogp atghylc phvasdst Vaet:rle avaBbuk it weas elriedrayhn stagnesium

' I I e,
REES RSP SRELELPS) S SBRELLE Ay by, ot column
diroeragpgrardgt (eiRCLTHeOFh V:8rib 4o talgbe X1 at 4996} of thkeitlgsempound
stlig%??é%loéiﬂqﬁs:aﬁlﬁeﬁﬁ-ﬁlﬁd above for the preparation

Intermediate 2

((R)-1-Piperidin-4-yl-pyrrolidin-2-yl)-methanol di-hydrochloride

A) 4-((R)-2-Hydroxymethyl-pyrrolidin-1-vl)-piperidine-1-carboxylic acid tert-butyl ester

A solution of 5.98 g (30.0 mmol) of 4-oxo-piperidine-1-carboxylic acid tert-butyl ester
and 3.55 ml = 3.64 g (36.0 mmol) of (R)-(-)-pyrrolidin-2-yl-methanol in 60.0 ml of
EtOH was treated with 60.0 ml of 1,2-dichloroethane, followed by 4.50 ml (36 mmol) of
borane-pyridine complex (8 molar). Then, 4.46 ml = 4.68 g (78.0 mmol) of acetic acid
was added to this solution. After stirring at RT for 16 hours, the reaction mixture was
poured into crashed ice; then, the pH was adjusted to 9-10 with sodium carbonate
solution and the mixture was extracted twice with EtOAc; the combined organic phases
were washed with water, dried over MgSOy, filtered and evaporated. The residue was
purified by flash column chromatography (CH,Cl,/MeOH 1:0 to 8:2) to give 7.69 g
(90%) of the title compound as light yellow oil. MS: 285.1 (MH").



10

15

20

25

30

of medi canents for the therapeutic and/ or prophylactic
treatnment of inflammtory and/or allergic diseases,
w@avesbarly for the therapeutic and/ or prophRdEHEP1008/057934
treatment of peripheral art erj?}_ occl usi ve di sease,
critical linmb ischem a, vulnerable atherosclerotic
B) ARYE_PALESALE US40 AN AR o PRMERELINS fear ¢
reperf usi on injury, stroke, cardiomyopathy, o
Aeslugino oif 8,30 gHelfmmpl oadt(hR)-2ihydragymiedtyl-pyrrolidin-1-yl)-piperidine-
_ ¢ L ‘ . C i
TERHoRRR g ek Ed AR M o B s e RS FEEPES mi (620
umals bfihpdroshlpric Biid betl @sdiGkdne (@ndolasit dnvathe Suighure was heated up to
jcapent Lise i . . .
R e TR B P R I E AR re-cystalized
frameMeedi/MassN fand Grhod got ¥ridng (81e) obthpaithdeongfound as off-white
I Il as the process for nmanufacturing
%ﬁ@%?éfg%é@?ﬁ CCR-2 receptor antagonistic
activity by the conpounds of the present invention can
b e denonstrated by the fglloWdige3dssays. Receptor
bi ndi ng assay Bi ndi ng assays were done w th nenbranes
1IN BE R me R4 B- iR de 8- | B e iy 09T £ Pherii RPHYmidazole
overexpressing the human CCR2B. Menbranes were
prepared by honmogenizing the cells in 10 Tris pH
7. SUSPEHINEDIT A;7 18 058 Bt aff dhnéiiodaspéptiflporomsthyl-hgnyl)-1H-
RRRAF M (ﬁ}gj%ztrafidjﬁﬁ[d 18 ith PR urd\Ges FBIHAN B B R{d®ates 1B and 1D
then isol ated at | i in 50 Tris pH 7. 4, a 2
Do trefermaion f yéerbiorenwihybbanaatictide iptoSniv-trifluoromethyl-
bRUROPLAI RS BABIE! ii) iodination of 2-(3-trifluoromethyl-phenyl)-1H-imidazole to

give 4,5-diiodo-2-(3-trifluoromethyl-phenyl)-1H-imidazole), 0.266 g (1.6 mmol) of

potassium iodide and 3.317 g (24 mmol) of potassium carbonate in 50 ml of DMF was
treated at RT with 0.95 ml = 1.35 g (10.0 mmol) of 1-(bromomethyl)cyclopropane; then
reaction mixture was warmed up to 120 °C. After 3 hours, it was poured into crashed ice
and extracted twice with EtOAc; the organic phases were washed with water, dried over
magnesium sulfate, filtered and evaporated. The residue was purified by flash column
chromatography (n-heptane/EtOAc 1:0 to 4:1) to give 2.63 g (63%) of the title compound
as light red oil. MS:518.7 (MH").

Intermediate 4

1-Cyclopropyl-4,5-diiodo-2-(3-trifluoromethyl-phenyl)-1 H-imidazole

A) 1-Cyclopropyl-2-(3-trifluoromethyl-phenyl)-1 H-imidazole

8.17 ml = 6.62 g (113.6 mmol) of cyclopropylamine and 8.90 g (113.6 mmol) of
ammonium acetate were added to a solution of 6.80 g (379 mmol) of 3-
(trifluoromethyl)benzaldehyde in 60 ml of MeOH and the reaction mixture was cooled
down to 0 °C. While stirring, 9.59 ml =16.49 g (113.6 mmol) of glyoxal solution (40% in
water) was added and then the reaction was warmed up to 50 °C. After cooling down to
RT, the solvents were evaporated and the residue dissolved in water and Et,O. The
reaction mixture was extracted three times with Et,O; the organic phases were washed

with water, dried over magnesium sulfate, filtered and evaporated. The residue was
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For bindi ng, CCR2 antagoni st conpounds were added in
various concentrations in 50 HEPES pH 7.2, |ImM Cad

WQ2009/004869C1 2, 0.5% BSA, 0.01% NaN 3, toget hePCIEP1908/057934

| OOpM 1251 - MCP-1 ( Per ki nEl mer, ,2200Ci / nmol ) to about 5
f Mol CCR2 menbranes and incubated for 1 hour at room
r u i f] 57. 7. - .

WG B M B R R a0 v QLT 8P he it
venpoural asdgheckdidily ddGRSEH/(BIH gl ass fiber filter;
Perki nEl mer) plates, equilibrated with 0.3%
RO} XELRBL G -T150G 0D 208-BfftorBirter - DR AP BRAGIRR Was
getermi ned by counting 1N a topcounter (NXT Packard).
Speci fic binding was defined as total binding m nus
Aoredpeai f @451 adPAy mndlt gbilcarloprapeh? éddriflsorabwthyl-phenyl)-1H-

- t ot i ndi agoni t i v fy.d
Rt B AR RO b Rt M EOET 1030 rhobYor Sy sutphate
fohleivod by eddifipe03. 18§ (2héoirhile obiaddierig smahipertinms between 22 °C and

g%’ b(il.l iA%f%} B WoudsS %?.yl ZQlﬁlp(ﬂf so'd%%ﬁfo’soiﬁfaﬁeg L(ﬂﬁtl&( @ Elle-nr%?{i irr]lewater) was

roscreen) stabl’y overexpressing t uman ¢
addedpuntil the relofiopithBregstien oukture ddnged fiomrdaghbrademto yellow. The

' u e i 9 . . .
B e e B S erh R odd M mey gty RipAcs he
&rgagicnbhases wecivashefowith heaters stagd cester snagnesiugr ewifate, filtered and
i ght i/, .384- [ hl ccle t m
OUPORLED b MR i) FRrEHBL Bl ARhA T hromaggraphy (o
hergimatgQmia f11 DIVEMS) 20giveldgisg (4%t e diikermoiund. ag dplorless oil.
ﬁ%é%@/@fl@ﬁsay buffer) cells were | oaded with 4

Intermediate 5

4,5-Dibromo-2-(3-trifluoromethoxy-phenyl)-1H-imidazole

To a suspension of 9.40 g (41.2 mmol) of 2-(3-trifluoromethoxy-phenyl)-1H-imidazole
(example 19) in 300 ml of CHCls was added a solution of 4.23 ml = 13.17 g (82.4 mmol)
of bromine in CHCl5 (100 ml). After stirring at RT for 3 hours, the reaction mixture was
poured into crashed ice and the phases were separated. The organic phase was dried over
magnesium sulfate, filtered and evaporated. The residue was purified by flash column
chromatography (CH,CL) to give 7.60 g (48%) of the title compound as colorless
amorphous solid. MS: 384.8 (MH", 2Br, lowest mass peak).

Intermediate 6

Benzoic acid (S)-1-piperidin-4-yl-pyrrolidin-2-ylmethyl ester

A) 4-((S)-2-Hydroxymethyl-pyrrolidin-1-yl)-piperidine-1-carboxvlic acid tert-butyl ester

A solution of 10.0 g (50.2 mmol) of 4-oxo-piperidine-1-carboxylic acid tert-butyl ester
and 6.00 ml = 6.15 g (60.2 mmol) of (S)-(-)-pyrrolidin-2-yl-methanol in 100.0 ml of
EtOH was treated with 100.0 ml of 1,2-dichloroethane, followed by 7.53 ml (60.2 mmol)
of borane-pyridine complex (8 molar). Then, 7.46 ml = 7.84 g (130.5 mmol) of acetic
acid was added to this solution. After stirring at RT for 16 hours, the reaction mixture

was poured into crashed ice; then, the pH was adjusted to 9-10 with sodium carbonate
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nmM Fluo-4 in the same DVMEM assay buffer for 2 hours at
30 OC. Excess dye was renoved and cells were washed

WO/ ooIEM assay buffer. 384-well conmpound pl aPEHERNE057934

prepared with DVEM assay buffes,/ 0.5% DMSO with or
wi t hout various concentrations™of test conpounds.

é‘gﬁ éA ¥nd P&@S’% tvyy@gre%trgﬁqgé %91(:2 Vit algt%cs{he d%%c})l?ed ?ﬁamc phases

gonls oun Were a

ars@avyas;hleduvethawaiteagtrmdschveaMgSmt vjﬂtmd amdrivhporegtdasThe residue was

f Fhk
BUHRIEPY SRS bt ShRRAR Sl FCTab T ARlo o wive 104 ¢
BF30@rof 20e Bile erinmpounid as hightbatlbwilatMBA8RC(MED ) nM I\/CP I
(R&D Roche) was added and fluorescence was nonitored

1)-p I- ehﬁh{eﬁc g’c{r\) Aic acid tert-butyl

mg@:nl st exposure m nus basal fl uorescence before
exposure. Antagoni st act | VI ty i s i ndi cated as
Lar radyLp i Q
5@9 gj III% ! Cfgfnhl(géc)r %ﬂ?(&%ﬁlg‘g o?ngethﬁ@ 12 zarboxyhc
a@d mart-Quiyl )fsterx‘msbdumh@aonxﬁélm]egf THFtah R TCanchrbated sathi Gpv g (13.0

TR I ACES B BALNS PRERY 00 s R oo

cldbtiée.: mgyagldﬁéa‘ggﬂp ay duipuasd |snrrtrigecmin@1pcﬂ,nfpr 2 hours The reaction
ALk #aL heR ﬁ&ﬁr@é’ Iﬁlﬁrcrﬁ&’éﬁ ieé c?é’d*ﬁﬁ%‘é‘ ?ﬁﬁ}e@ 1@? %FOAC; the

present | nven e conpoun
bhgehic ]phvaqrsrmfceut/vadaﬂl\ylﬂamm aﬂmieé @\ar trgagrasiufye subed fasered and
ER)% Bg ?&f”ﬁ’?e re 1dge vJaF Bt ﬁecf By M gf@ﬁﬁ TRESHIbEAbhy (CH,Cl/MeOH

I ons par ent
1 O to 95:5) to give 2. 80 g (61%) of the tltle compound as yellow oil. MS: 389.3 (MH").

C) Benzoic acid (S)-1-piperidin-4-yl-pyrrolidin-2-ylmethyl ester

To a solution of 2.78 g (7.2 mmol) of 4-((S)-2-benzoyloxymethyl-pyrrolidin-1-yl)-
piperidine-1-carboxylic acid tert-butyl ester in 80 ml of CH,Cl, was added 5.83 ml of TFA
(90% in water) drop by drop. After 16 hours, the reaction mixture was poured into
crashed ice; then, the pH was adjusted to 9-10 with sodium carbonate solution and the
mixture was extracted three times with CH,Cl,; the organic phases were washed with
water, dried over magnesium sulfate, filtered and evaporated. The residue was purified
by flash column chromatography [CH,Cl, (sat. with NH3) and MeOH 1:0 to 9:1] to give
1.96 g (95%) of the title compound as yellow oil. MS: 289.1 (MH").

Intermediate 7
3-Cyclopropyl-5-methyl-2-(4-trifluoromethoxy-phenyl)-3 H-imidazole-4-carboxylic acid

A) Cyclopropvlamino-acetic acid ethyl ester

To a solution of 10 g (0.18 mol) of cyclopropylamine in 50 ml of EtOH was added 7 g
(0.04 mol) of ethylbromoacetate and the reaction stirred for 1h. The reaction was then
evaporated to dryness, redissolved in CH,Cl, washed with water, dried over sodium
sulfate and concentrated to afford 6 g (quant.) of the title compound as a colorless oil.
MS: 144.1 (MH").
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topi cal adm nistration. They can be adm nistered, for
exanple, perorally, e.g. in the formof tablets,

weompeessabl et s, dragees, hard and soft gel at i PEI/EP2008/057934

capsul es, sol utions, emnulsions 3r suspensi ons,
rectally, e.g. in the form of supp03|tor| es,

g? io &byl 4—t8ﬂ190r.o. tﬁ(ﬁ( —bfegE 1 —IlmHU —a%tjl oeﬁlcisgth teist%Ps

e.g. in the formof ointnents, creans or oils. Oral
Admi nigstnoasly otiried splugibarafeld? gTl3d pmobluet ¢ystopodpyldmino-acetic acid
tdnC, fif
2|ner V\E 5'Ohrﬁ£mof)F@%(gf2%LH %@%ngsa%a%d Lahed hggrlo%fzne 8arib8nate was

amTiar to any person

ad@dalraohtjy)nmfi&w@g 0y mhe)lkjf_efs%fmﬁedrcnmtb@whb@zgﬂfcwmidean 10 ml of
A0 AR TSI CPLL b BRE SR 8 9 . i i
vaiiluab‘hefa@uamt aoo@sirateds oPlarl@catienilvaﬂasadmlmmst ¢havingtography [n-
Elﬁj‘tgﬂe/l@tgﬁwae t(Wi t72 aﬁ’(WdE ? 8{66}2 Otf?l)l(% fitle &%ﬁ]?:(;und as a colourless oil.

er apeut | ca l'y"c npatl [ I qui arri
et 832 (NHaNd, if desired, usual phar maceut i cal
adj uvants. Suitable carrier materials are not only

Jith | ester

derivatives thereof, talc, stearlc acid or its salts

tan sobutignend cfsmt A M ér Thidlt émabl of cblﬁhltleblllfeita@,etfb’_bé&ﬂe'blzide cooled
{(ﬁ—@’%e&%’ndgrrﬂlg@ ad%l?g J}Q%Qq&eé F&lﬁ{]&i &ED§ l(flshmoc']‘ﬁJ bt f%?él@propyl—(él—

carrier materil a ft ge atine cap
swepdmethprgberdoyb-aphing | -aggic @sid eﬂbﬂ@S@hdﬂ @ milof JIHE] The mixture

@rgéj stilr Qg PSJ M%?e bge %F‘Xké%l &h Eﬂﬁe AL Y dﬁecPfaBH e mixture was

|ve|ngre nocrrlersm
pléayadr drdaph trh@mc@geaem”tu@oﬁ\tfteg &l atth ee@aps Lweescjﬂuted with EtOAc,

%H%hteab\l/vﬁh Cﬁh%ht%& JBLSh u?lll &{det Hﬁuﬁ%ﬂ) d’ﬂ‘lﬁ%t 61%Qn19 ha(s)T Sdrled with

ut1 ons an Syrups are,
sadbwoseilfatenyet towgaat.edSquaﬁmaeon ah’yr ﬂ@h mituenl diremfamgraphy [n-
h&itg&t/fit@ﬂkc 1:9 to 3:7] afforded 0.3 g (13%) of the title compound as a colorless oil.

MS: 374.2 (MH").

D) 3-Cyclopropyl-5-methyl-2-(4-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxvlic
acid ethyl ester

To 0.15 g (0.4 mmol) of 2-[cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino]-3-oxo-
butyric acid ethyl ester in 5 ml of MeOH was added 0.2 g (1.5 mmol) of ammonium
trifluoroacetate. The MeOH was evaporated and the residue heated to 110 °C for 4 h.
The cooled residue was partitioned between saturated sodium hydrogen carbonate
solution and CH,Cl,. The organic phase was dried with sodium sulfate and concentrated.
Purification by flash column chromatography [n-heptane/EtOAc 3:7 to 1:1] afforded 0.1
g (73%) of the title compound as a colorless solid. MS: 355.2 (MH").

E)  3-Cyclopropyl-5-methyl-2-(4-trifluoromethoxy-phenvl)-3H-imidazole-4-carboxylic

acid

To 0.1 g (0.3 mmol) of 3-cyclopropyl-5-methyl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazole-4-carboxylic acid ethyl ester in 3 ml of EtOH was added 61 microliters of 6 M

sodium hydroxide solution (0.4 mmol) and the mixture heated to reflux for 6 h. The



10

15

20

25

30

solutions are, for exanple, water, alcohols, polyols,
gl ycerol and vegetable oils. Suitable carrier

wWOorai0edmbs for suppositories are, for exanpl e, PEIEEP208$/057934

or hardened oils, waxes, fats and sem -liquid or
l'iquid polyols. Suitable carrier materials for topica

2% ne{ﬂ% Igl(t:ﬁ)erllll Vgé(?ragldy Fﬁr%?&hl&?ﬂ dds Q/J]%tho%{ *Ngs Q&%d and the resulting

Sy nat'e
Preqlpntdtepmsaﬁdlatnd bylﬁl‘qaml([h, faffotdin@DO6 @Q@%)Stfeho Itigle compound as a
Qﬁt%ﬁﬁﬂV&ﬁﬁ?zﬁ and cel |l ul ose derivatives. Usua

I'zers ser ‘atives, wetting and enul sifying

agents, consistency- inp roving agents,

flavour-inproving agents, salts for varying the

osnotic pressure, buffer substances, solubilizers,

col orants and maski ng ageﬂhargg@uggt|OX|dants cone

into consideration as pha adj uvants. The

dosage of the conpounds of fornula (1) can vary within

diGelopropyl-o-plegending-@ntriflierahetbaxye phenyibe3 domidazoleett,
J i vidual condition of the patient

Eﬂgogﬂga%ﬁ OH La{gﬂlmstratlon and will, of course,

be fitted to the i ndi vi dual reqU|renents in each

A Hﬁu&a&@e&fﬂgugg espeC|aIfy aboutAl fo 300 ng‘
erati on. Depending on severity of the

di sease and the precise pharmacokinetic profile the
Eonplotind of 42 dnle MdniTHilstlémeatobii af fitline exagethetdisilylazide cooled

gﬁ'ﬂSy’Cqﬁﬁi%ggr Wk tclédededg)p s!vfge L stoﬂltrobnd&%agg (M] tn?or%) gﬂﬁaclopropyl—

ar naceut 1 cal preparatlons convenlent cont al
(4- b ongmethouf-berrolyl) -aming bacatig  acilf eth‘/lc@ttpémm@‘rr@ﬂlate 7B) in 20 ml

5eTiTE! Phdihixture was brought to -30 °C and stirred for 1 h. Separately, 0.6 g (5 mmol)

of nicotinic acid was added to 0.8 g (5 mmol) of 1,1-carbonyl diimidazole in 10 ml of

pfridin-3-vl-

CH,Cl, and the mixture stirred for 1 h after which time it was concentrated to dryness.
The crude residue was re-dissolved in 10 ml of THF under Ar and cooled to -30 °C. The
enolate solution of intermediate 7B (described above) was then added by cannula to the
crude imidazolide solution and the mixture was allowed to reach room temperature.
After 2 h the reaction was diluted with EtOAc, washed with saturated ammonium
chloride solution, the organic phase dried with sodium sulfate and concentrated.
Purification by flash column chromatography [n-heptane/EtOAc 1:1] afforded 1.2 g
(58%) of the title compound as an orange oil. MS: 437.2 (MH").

B) 3-Cyclopropyl-5-pyridin-3-yl-2-(4-trifluoromethoxy-phenvl) -3H-imidazole-4-

carboxvlic acid ethyl ester

To 1.2 g (3 mmol) of 2-[cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino]-3-oxo-3-
pyridin-3-yl-propionic acid ethyl ester in 10 ml of EtOH was added 1.4 g (11 mmol) of
ammonium trifluoroacetate. The EtOH was evaporated and the residue heated to 110 °C
for 4 h. The cooled residue was partitioned between saturated sodium hydrogen
carbonate solution and CH,Cl,. The organic phase was dried with sodium sulfate and
concentrated. Purification by flash column chromatography [n-heptane/EtOAc 3:7 to
1:1] afforded 0.9 g (80%) of the title compound as a colorless solid. MS: 418.2 (MH").
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The follow ng Exanples serve to illustrate the present
invention in nore detail. They are, however, not

WO pioghesdi to |imt its scope in any manner. Exapqil/gB2008/057934

Abbrevi ati ons: AcOH = Acetic a% d, BOC =
t-Butyl oxycarbonyl, BuLi = But lithium CDI= 1,1-

€x5 bonyk g 11 (a2 ks,

, Z- Ur CI11l or oe ldlle U

M&ﬂ)@m - Di cycl ohexyl car bod| i mde, DVA =
N, NDi met hyl acet am de = 4-Di et hyl am nopyri di ne,

ﬁ{y(':%?[)é\l I_Qt y éllﬁ'i ggl ?ein 1 EaZr 64 étlﬂuoramethoxy phenyl)-3H.
hlyidazxddf‘rklfﬂaﬂwayli@mcth;ﬂ ey éc@tcétEeQHEtv@ddﬂecEﬂHanbd)f 6 M sodium
. I
B DLV A I T ML B8 S . o s
the8, Fapdretedantberdyigut.org (mahex af thotidp hosphand as kOBTite=solid. MS:
igogﬁ{d?f@ benzo-triazole, Huenig's base = Pr NEt =
y i i sopropyl am ne, LAH = Lithium al um ni um

hydri de, LDA = Lithiumdiisopropylam de, LiBH4 =
Li t hi um borohydr| de, MeOHnterduhddigin8l , Nal = Sodi um
i odi de, Red- Al Sodi um bi s( 2- net hoxyet hoxy) al um ni um

' = t
9%%@?%9%&%?@?%{-&2‘%%?. E Ao gl
mngiddzoldMircarbokglic adig dr of ur ane, quant quant i tat | ve.
General remarks All reactions were performad under

QB g9 Q—rf 6-Benzyloxy-pyridin-3-vl)-2-[cyclopropyl-(4-trifluoromethoxy-benzovl)-amino]-

Jmidazole-4-

3-o0xo0-propionic acid ethvl ester

The title compound, a colorless oil (1.5 g, 62%), was prepared in analogy to intermediate
8A by reaction of [cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl
ester (intermediate 7B) with 6-(benzyloxy)nicotinic acid. MS: 543.2 (MH").

B) 3-Cyclopropyl-5-(6-hydroxy-pyridin-3-vl)-2-(4-trifluoromethoxy-phenyl)-3H-

imidazole-4-carboxylic acid ethyl ester

To 1.4 g (3 mmol) of 3-(6-benzyloxy-pyridin-3-yl)-2-[cyclopropyl-(4-trifluoromethoxy-
benzoyl)-amino]-3-oxo-propionic acid ethyl ester in 5 ml of EtOH was added 1.4 g (10
mmol) of ammonium trifluoroacetate. The EtOH was evaporated and the residue heated
to 110 °C for 16 h. The cooled residue was partitioned between saturated sodium
hydrogen carbonate solution and CH,Cl,. The organic phase was dried with sodium
sulfate and concentrated. The crude reside was re-dissolved in 10 ml of EtOH, a generous
spatula of 10% palladium on activated charcoal was added, and the mixture stirred under
an atmosphere of hydrogen for 1 h. The mixture was then filtered over Hyflo and
concentrated. Purification by flash column chromatography [MeOH/EtOAc 4:96 to 1:9]
afforded 0.8 g (70%) of the title compound as a colorless solid. MS: 434.2 (MH").

C) 3-Cyclopropyl-5-(6-hydroxy-pyridin-3-vl)-2-(4-trifluoromethoxy-phenyl)-3H-

imidazole-4-carboxylic acid

To 08 g (1.8 mmol) of 3-cyclopropyl-5-(6-hydroxy-pyridin-3-yl)-2-(4-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid ethyl ester in 3 ml of EtOH
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Internediate 1
2- (3- Hexyl - phenyl ) - 5-i odo- 3- net hyl - 3H-i m dazol e-4-carb

w@00bjoessaci d A) 3- Hex-I-ynyl - benzal dehyde A soPCIK/ER20081657934

10.0 g (54.05 nmol ) of 3-bronoszpenzal dehyde in 150 mi

of pi peridine was treated at RT with 1.029 g (5. 40
f P
(a Oé:?rﬂ (%Lée );\]/gl f&ﬁosp 915196_ gcg 1(911 %?nz}lgrﬁlgﬂo%&d t‘ﬂe mixture was

hmt‘tdmoereﬂ\msfolr héeh. Wae seddbntipras the6 @V@@Iatécﬂ tleM htdrophloyic acid solution
%gé %%8 %{18 ftl%e I'e?lﬁtlﬁ% gre(:lgntgl% vgas 58 %Qc? bm%llogfaf}&?cglu% oﬁ”gge (94%) of

fhehulctrcorrmbued asSﬁ)wtntﬂ soltdh &1 |406 béMlhl .enperature was
steadily increased to 80 OC. The reaction m xture was
then stirred at 80 OC for nd subsequently
cool ed down to RT. The g#é%%!?ﬁ\}%sleﬁvaporat ed and the
resi due poured into crashed ice, acidified with HC

3-T3%hoprepypia-2-1Bethpbiubiatyl- gy tisddinvg-gl-24i4: trifflo@oethpke phenyl)-3H-
p ed,wWth water, dried over

gnlﬁgﬁgdsl?ﬁrﬁggi hétl\g&g?&?ﬁlgrsgé and evaporated. The

residue was purified by flash col urm chr omat ogr aphy

Ahhept aneld otri ¢thoxyi yI7Rmin¢ 37 9Q-madthylsulfanyl-

it I\/51862(M+).B)

¥ 1%51]@ dazol e A solution of

8. (46 17 nnDI) of 3-hex-I-ynyl - benzal dehyde in

Eb@tlﬂﬁr cc@ﬁpw@ﬂambrlmsecalt @ $i3LPo) 6Qastrepdred-irgadpydo intermediate

glﬁr %am bf ggyéﬁlw#ﬂmtﬁﬁg(%‘a%%xgﬁf%éﬂ—X@ﬁr% 616?tﬂzd acid ethyl

mﬁqﬂ ()ntglfmg:]mjtgigb waih| Armieghylqubi@gpl-pyrimidine-5-carboxylic acid (Arukwe, J.;
Undheim, K. Acta Chem. Scand. Ser. B; 1986; 764-767). MS: 484.2 (MH").

B) 3-Cyclopropyl-5-(2-methylsulfanyl-pyrimidin-5-vl)-2-(4-trifluoromethoxy-phenvl)-

3H-imidazole-4-carboxylic acid ethvl ester

The title compound was prepared from 2-[cyclopropyl-(4-trifluoromethoxy-benzoyl)-
amino]-3-(2-methylsulfanyl-pyrimidin-5-yl)-3-oxo-propionic acid ethyl ester in direct
analogy to intermediate 8B, by reaction with ammonium trifluoroacetate. MS: 465.1
(MH").

C)  3-Cyclopropyl-5-(2-methylsulfanyl-pyrimidin-5-vl)-2-(4-trifluoromethoxy-phenvl)-

3H-imidazole-4-carboxvlic acid sodium salt

The title compound was prepared from 3-cyclopropyl-5-(2-methylsulfanyl-pyrimidin-5-
yl)-2-(4-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid ethyl ester in analogy
to example 8C. MS: 437.1 (MH").
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in water) was added to this m xture drop by drop
between 0 OC and 8 0OC. Then, the reaction was kept at

wQ@20@063861 68 hours and subsequently poured i nt BCERRN&O57934

ice and extracted four tinmes wifh Et OAc; the organic
phases were washed with water, dried over nmagnesi um

sulfate, filtered and ev hereS|due was

purified by flash col urmé1 en%egqtel y (CH2A 2/ MeCH

1:0 to 96:4) to give 5.33 g (51% ofthetitle
Eﬁe@pdqpﬂ@Pab54(61§ihenbylmcsptrii<ﬁn 3MB)-22Aa3riflupivrdthoxycphenyl)-3H-

hen nydazol.e solutlon of 6.15
lmlid fmét))"yf‘% é] ] L%lf’e]ildm b enylf 1 ff-imi dazol e
|n 140 m of I\/le()—| vvas treated W|th 1.46 g (1.4 mol)
A A ] & to g thoay-ddnxivt) karbiho( -31(6bdib§nzgtanfffo-pyridin-
310 léfl %ade gé the catal yst byflltratlon
. The residue was purified
by flash col um chronmat ography (CH2C 2/ MeCH 1:0 to
@ée gile tampdwal, 5. coRrigss(@5@)7 of320hewas prepared panahagyds intermediate

AR 0y ARG Mo B g i i i
er,(mtqmqglﬁate 7B0wgh (62dlb612ylmmh() ngfotinic acid rr(1Am1fnopyr1d1nes. Jpn. Kokai
St R\ oRBE R g5y sEBER Byl fﬁf’m ) of silver

sul phat e, foll ovved by addi tion of 13.07 (51.5 mmol)
3i 1% iber ppyhdinagah - Z}P4 tlemdmehofg:phenyl)-3H-

(@E % oy jmw sodi um t hi osul fate sol ution

iy iolél'4t]:91fﬂ l“fc""aclct3 t le?t‘erdd d until the col or of he
reaction m xture changed from dark brown to yell o

The tithe xqompoupdswas prepared from 2-[cyclopropyl-(4- tr1ﬂuoromethoxy benzoyl)-

amino]-3-(6-dibenzylamino-pyridin-3-yl)-3-oxo-propionic acid ethyl ester in direct

analogy to intermediate 8B, by reaction with ammonium trifluoroacetate. MS: 613.2
(MH").

C) 3-Cyclopropyl-5-(6-dibenzylamino-pyridin-3-vyl)-2-(4-trifluoromethoxy-phenyl)-3H-

imidazole-4-carboxylic acid sodium salt

The title compound was prepared from 3-cyclopropyl-5-(6-dibenzylamino-pyridin-3-yl)-
2-(4-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid ethyl ester in analogy to
the procedure described for intermediate 8C. MS: 585.2 (MH").

D) [3-Cyclopropyl-5-(6-dibenzylamino-pvridin-3-vyl)-2-(4-trifluoromethoxy-phenyl) -

3H-imidazol-4-vl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

To a solution of 0.12 g (0.2 mmol) of 3-cyclopropyl-5-(6-dibenzylamino-pyridin-3-yl)-2-
(4-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid sodium salt and 0.03 g (0.2
mmol) of 4-pyrrolidin-1-yl-piperidine in 1 ml of DMF was added 83 microliters (0.6
mmol) of triethylamine and 0.08 g (0.2 mmol) of HATU. The mixture was stirred for 1 h
after which time it was evaporated to dryness, the residue was partitioned between
CH,Cl, and saturated sodium hydrogen carbonate solution, the organic phase was dried
with sodium sulfate and concentrated. Purification by flash column chromatography
[MeOH/CH,Cl, 5:95] afforded 0.1 g (79%) of the title compound as a colorless solid.
MS: 721.3 (MH").
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then poured into crashed ice and extracted twce wth
Et OAc; the organi c phases were washed with water,

waletoedosseer magnesi um sul fate, filtered and evREDER108$/057934

The residue was purified by flash colum

chromat ography (CH2Cl 2) to give 8.45 g (72% of the

title conpound as |ight & Ir Vé’dlse’l?lf . M. 480.9 (MH)
E) 2-(3-Hexyl-phenyl)-475° =1 -methyl- Iff-

im'dazole A solution of 8.45 g (17.6 muol) of

- 13?%h%%kﬁazél 9: g@)' i Qgtq’ %1\;"0{)%1 %M%ﬁgf@xﬁ%&e?yl) -3H-

Hﬁldé%fZiT‘]uYHM‘f@ﬂfﬂh ins5yk Hlipslpémsl Bh- mﬁ #Yral oil); 15
nlat soluthnoflszm—347g(242mml)

| g p 2,4 frigzg Jrbapyire yeid ethl este Idrop by drop

at O OC After 2 hours, the reaction m xture was

nr@ulrﬁ alot@nﬂ)ashﬁmh;@qmm 4eptab A6 13ehrbddlyfage W 1B ml of DMF was

or hases re washed wi.th water
46@02 %%2 Wég‘ﬂEQ? pRASIH 48 ongtejand ey Ahymanalh gt hengyl bromide.
TE@ nﬁlﬁfdréj %s\r/]h@@reﬂ%k flicesl a/ﬂh‘rt %@&2'{1@1@{1@ WZhs filtered and evaporated to
romat o ne c 0 |
I'YS‘QSS ok by e e 6%%?&&5%%@ In-bfit Rt dBRbAg 112 afforded
VB (49%) &f (vt com@)und as a colorless solid. MS: 218.0 (MH").
2- 3- Hexyl - phenyl) 5-iodo-3-net hyl - 3H i m dazol e- 4-carb
[ . C9(147m’m|) of

' RS e et hyl -1 ffimdazole in
150 i of THF was cool ed down to - 75 0C, then, 11.95
b l(ﬂ@(&nﬁ’fﬁbj of 10berail- NHuRW] trlahblhl%mrb@lyut HYsli] e(h]yl 65ter in 10 ml of

B Firieed TGP R Gt i A iR ST e was

wirkdd fan I@KQ&SISlefCh $ighd idwaaedaeentelitek ltlﬁj@l &UM hydrochloric acid solution

%ggéﬁg gélg tgﬁdreé {1pg&rt%c3plglt-e f{ltere affor 1ng qour e{%b/r} of the title

compound. MS: 204.1 (MH").

(0} 3-(1-Benzyl-1H-[1,2,4]triazol-3-yl)-2-[cyclopropyl-(4-trifluoromethoxy-benzovl)-

amino|-3-oxo-propionic acid ethyl ester

The title compound, a colorless oil (1.1 g, 50%), was prepared in analogy to intermediate
8A by reaction of [cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl
ester (intermediate 7B) with 1-benzyl-1H-[1,2,4]triazole-3-carboxylic acid. MS: 517.2
(MH").

D) 5-(1-Benzyl-1H-[1,2,41triazol-3-v1)-3-cyclopropvl-2-(4-trifluoromethoxy-phenyl)-

3H-imidazole-4-carboxvlic acid ethyl ester

The title compound was prepared from 3-(1-benzyl-1H-[1,2,4]triazol-3-yl)-2-
[cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino]-3-oxo-propionic acid ethyl ester in
direct analogy to intermediate 8B, by reaction with ammonium trifluoroacetate. MS:
498.2 (MH").
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twice with Et OAc; the organi c phases were washed with
wat er, dried over magnesium sul fate, filtered and

wer@poomsed. The residue was purified by flashPCOER2908/057934

chr omat ography (CH2C 2/ MeOH 1: Q. to 4:1) to give 2.97 ¢

(499 of the title conmpound asqlght red oil. M5

dH- img'mm—gaanady&)gad
4- ((R) - 2- Hydroxyrrethyl pyrrolidin-|-yl)-piperidine-I-c

?gg éﬂ%loﬁo? ﬁerv&as ;(5r¥ arE3t ¢l %041%%9 fgvfl—ég,?%ﬁstrgzol—?)—yl)—?)—

0XO- ridine-1-ca box
tyetapropt 42+ (4essifleroremeth@xy5 heriyl)=313- 1614d9go](e%ce@bm‘ydjlc) acid ethyl ester

AR M RS 0  TB P ROBA: Ot o ot hane,

foll owed by 4.50 ml (36 nmol) of borane-pyridi ne
PSR! €¥erd 811Dl @1)4| rkDEN3 -y - #6y W propdt: B81-GiflubBordeMBRY-bhenyl)-
or acetic acrd was added to Thi.s SOI utron. After
; gl-4+vl It BWORE xt ur e was
p adj ust e
30l 1HoSBR i Kb GHERECL O o et et P ke asol-3-y)-3-

&ﬁﬁ)}ﬁdﬁyﬂ@‘:@eﬁlﬂu‘&&ﬁetﬁbi}hplEér%C.’aHIlﬂﬁda@@lm &ﬁ‘ﬂo%’h@ i€ in analogy
hases ger e vvashed Wit ter, dried over S
1a

q nfeEmg Do Mpot%t% e residue was purifi ed by
flash col um chronat ography (CH2A 2/ MeCH 1: 0 to 8:2)

to give 7.69 g (90% of tiaerinelliag @onmpound as | i ght
yellowoil. Ms: 285.1 (MH#) .B) ((R

-1 -Pi peridin-4-yl-pyrrolidin-2-yl) -nethanol
(- (1hBelizgt hHepyirala ] -A- )&l)}B{cty'cloprdpfyl-&(&@riﬂucﬁr&%ﬁ;e%dﬂ@ﬁenp]b-3H—
ﬁfligglﬁ)l:g}-’lTX‘g—r r%f‘gltnhy l'gl%en ﬂlyﬁ—_nllétxlul(;lpel peridine-

A) 3-(1-Benzyl-1H-pyrazol-4-vl)-2-[cyclopropyl-(4-trifluoromethoxy-benzovl)-amino]-

8ﬁure |nto cra hed |ce (g the

3-o0xo0-propionic acid ethvl ester

The title compound, a colorless oil (0.9 g, 41%), was prepared in analogy to intermediate
8A by reaction of [cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl
ester (intermediate 7B) with 1-benzyl-1H-pyrazole-4-carboxylic acid (Kalla R. V.; Elzein
E.; Perry T.; Li X.; Palle V.; Varkhedkar V.; Gimbel A.; Maa T.; Zeng D.; Zablocki J.
Journal of Medicinal Chemistry (2006), 49(12), 3682-92).MS: 516.1 (MH").

B) 5-(1-Benzyl-1H-pyrazol-4-vl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenvl)-3H-

imidazole-4-carboxylic acid ethyl ester

The title compound was prepared from 3-(1-benzyl-1H-pyrazol-4-yl)-2-[cyclopropyl-(4-
trifluoromethoxy-benzoyl)-amino|-3-oxo-propionic acid ethyl ester in direct analogy to

intermediate 8B, by reaction with ammonium trifluoroacetate. MS: 497.2 (MH").

(0} 5-(1-Benzyl-1H-pyrazol-4-vl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenvl)-3H-

imidazole-4-carboxylic acid

The title compound was prepared from 5-(1-benzyl-1H-pyrazol-4-yl)-3-cyclopropyl-2-
(4-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid ethyl ester in analogy to
intermediate 9C. MS: 469.1 (MH").
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1-carboxylic acid tert-butg\ ester in 200 mM of EtOH

was treated at RT with 15.5 mM (62.0 mml) of
wogwoeedsbori c acid in 1, 4-di oxane (4 nol ar) aneCT/AR2008/057934
m xture was heated up to 100 0O, After two hours, the
solvents were evaporated and the residue was

m@aﬂol{éllwlﬂkﬂ DVlll‘nhdil‘lrﬂPﬁ]l mverldan 1 Vl) methanone

| - Cycl opropyl met hyl -4, 5-di i odo-2-(3-trifl uoronet hyl -Ph

Ehg tifle cpfrfpoundqwzpazmmearnd &iespérdisnzdf LIS pypzolgt-yig- Hcyclopropyl-2-

QEITPr fi&o?{)_)mgt_hoxy gh%:r}yll)f ICII Olfnol(%%{)lﬁy% c%rﬁg)ﬁ}g}llc)aadf 1nt aﬁa dog (E? intermediate

(H?é}fiér@ﬁﬁ(ﬁ/[ nal ogy to the procedures described for

intermediates IB and ID by i) transformation of

3-trifluoronethyl -benzal dghyfediafd @

2-(3-trifl uoronethyl phenyl)- T1T- T mdazole; ii)

I odi nati on

[b-(13Benzyt- ﬂHo[rI&a?étwpl Atyndrcydeorppylng- G%Qreﬁl@rpme@% phenyl)-3H-
0 f1.up % -im dazol e)

T Pl Zpﬁ‘égﬁé}@s% R Gna 3. 317 g

24 nm)I) of ot aSSI um carbonate in 50 mM of DW was

& 1H-Rip 2.3 L liqacdk g (10.0 nmol) of
| - ( br om)rret hyl ) cycl opr opane t hen reaction m xture

TRS (MRI MRt Rasl 2Rplfed iN)ltne'I b3nAQUIFR[1,2 ?’]Ei/i@z%lep@l&&ﬁ%xyhc acid
into crashed ice and extracted tw ce vv|t h

BreuhreepHasegakdr-yiggHa0 i (o Yk 240) in pndagbineintermediate 12B.
Vegnes| uonsyl fate, filtered and evaporated. The
resi due was purified by fI ash col utm chr omat ogr aphy

-h /EtCAc 1:0 to 2. 63 63% _of
wggmk%ﬁﬁhm 3]tr1azol 4 V?) 2 ?cvclop?opvl (4- tr%]ﬂlgoror{?ethoxv benzovl)-

Ut ooarro

amino|-3-oxo-propionic acid ethyl ester

The title compound, a colorless oil (0.6 g, 27%), was prepared in analogy to intermediate
8A by reaction of [cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl
ester (intermediate 7B) with 1-benzyl-1H-[1,2,3]triazole-4-carboxylic acid. MS: 517.1
(MH").

(0} 5-(1-Benzyl-1H-[1,2,3]triazol-4-yl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl) -

3H-imidazole-4-carboxvlic acid ethyl ester

The title compound was prepared from 3-(1-benzyl-1H-[1,2,3]triazol-4-yl)-2-
[cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino]-3-oxo-propionic acid ethyl ester in
direct analogy to intermediate 8B, by reaction with ammonium trifluoroacetate. MS:
498.1 (MH").

D)  5-(1-Benzyl-1H-[1,2,3]triazol-4-yl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl)-

3H-imidazole-4-carboxvlic acid

The title compound was prepared from 5-(1-benzyl-1H-[1,2,3]triazol-4-yl)-3-
cyclopropyl-2-(4-trifluoromethoxy-phenyl)-3 H-imidazole-4-carboxylic acid ethyl ester
in analogy to intermediate 9C. MS: 470.1 (MH").
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as light red oil. Ms: 518.7 (M#) . Internediate 4

| - Cycl opropyl -4, 5-diiodo-2-(3-trifluoronethyl-phenyl) -

w0 Rdo9/od3ssdazol e A) PCT/EP2008/057934
| - Cycl opropyl - 2- (3 trifluoronmethyl-phenyl)- 1ff-

i m dazol e 8.17 n1 = 6.62 g (113" 6 mmol ) of

and the reactlon n1xture mas cooled domn to 0 OC.

)f}ﬁé | %tl 'cro &)%gndg v%g rnpet’lrg(‘tl 4? ogn ( ]5]7(% l@eg%w}}— ?,%,é’ag]tritaﬁ(g—4—yl)—3—

yoxa t1on
oyeprooh- m@etrmpmdethpxyt phaﬁl)ei’ﬂ lmﬁdaeolec‘bodrbdglidm tio analogy
orated and the residue

gmgg% %nglﬁfag?%ﬁﬁé§éﬁ%@QO The reaction m xture was
extracted three tines with Et20, the organi c phases
were washed with water, dnﬁeuﬁdeLjhagneS|un1su|fate
filtered and evaporated The residue waspurified by
flash col um chronmat ogra to give 1.96 %1
3-Lyhopespyl-emethy]-2- (émogﬂ%n 4§’115r Orqmetbvll phaygl)-3H-imidazole-
233:bbx{IN¥cld - B)
I-Cyclopropyl 4, 5-di i odo- 2- ( 3- trlfluoronethyl phenyl) -

' .g (.9. 1 TD|) of

It i mi dazo

ﬁ%ér% 8?8 E“nil?C/iL oF¢ gﬁ&w&mw& "}CS‘i/\%%:“@ﬁ%é’gSﬁt% Ghpetiag ) in 50
onl 2 @HLQlyvds Jaddéd B.OQ (38 mmob)nast] Hiocpnﬂllydﬂdks amethee@ixt@2 was stirred
o R PR LBt T ap Rt i i GEE B 0Eh o plug of siica
gel (eluent EtOAc/n-heptane 1:1) afforded 8.8 g (94%) of the title compound as a
colorless oil. MS: 244.1 (MH").

B) 2-(tert-Butoxvcarbonyl-cyclopropvl-amino)-3-oxo-butyric acid ethyl ester

To solution of 63 ml (1 M in THF, 63 mmol) of lithium hexamethyldisilylazide cooled to
-78 °C under Ar was added, drop wise, a solution of 7.3 g (30 mmol) of (tert-
butoxycarbonyl-cyclopropyl-amino)-acetic acid ethyl ester in 10 ml of THF. The mixture
was brought to -40 °C and stirred for 1 h. 2.3 ml (30 mmol) of acetyl chloride was then
added and the mixture allowed to reach room temperature over 1 h after which time the
reaction was quenched by addition to 10% citric acid solution. The mixture was then
extracted with EtOAc, dried with sodium sulfate and concentrated. Purification by flash
column chromatography [n-heptane/EtOAc 1:9 to 2:8] afforded 5.8 g (67%) of the title
compound as colorless oil, partially contaminated with the starting material. MS: 286.1
(MH").

C) 2-Cyclopropylamino-3-oxo-butyric acid ethyl ester hyvdrochloride salt

To 6.4 g (23 mmol) of 2-(tert-butoxycarbonyl-cyclopropyl-amino)-3-oxo-butyric acid
ethyl ester was added 10 ml of 4M hydrochloric acid in dioxane and the mixture stirred
for 2 h. Diethyl ether was then added and 3.5 g (70%) of product was isolated by
filtration. MS: 186.0 (MH").
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added, until the colour of the reaction m xture
changed fromdark brown to yellow. The m xture was

w0 b@n/opsser ed i nto crashed i ce and extracted thPEHEPI0A%EB57934

with EtOAc; the organic phases yere washed with water,

dried over magnesium sul fate, 11 tered and evapor at ed.

pl um

: e 1 to 85:5) to give

1. 96 (40% of the title conpound as colorless oil.

Ve tlﬁﬁmrgp((m&d vR)s prepane@iraedi-atogplgolin-4-yl-5-trifluoromethyl-benzoic acid

élthgl @égr; e?d (Ag ]t ol?tfog\,‘ﬁo fonet Egﬁﬁ%s@p e@y )]%dlt&flffé l'p qﬁlz?étmhedron

ens on

Q19@3), 15564161) dé?-%ﬁféi}?r@@ky} qmblgyltc) lritérﬁnadmtdh&lbl MS( BN d1).
19) in 300 nl of CHCO3 was added a solution of 4.23 ni

g1 ecd i asichethelcbstere and t he phases vvere
separ at ed The organi ¢ phase was dried over magnesi um

I iqd
gy ()f @% €2 nfu'nbf) foezdcﬁol u%{?@ﬂ%ﬁﬁtﬁgxo Eﬁg/n"c eai;i &%l\?‘%r hydrochloride

puri f hr omat ogr aph

gty 8.6 @Ongw@)ms% metphdla-44yt- Eérlﬂ@mmﬁﬂm nzat aidhes4 g (2 mmol)
éﬁi@b@h QHé o%?%m P oﬁﬁéBE’f M\Mcraed 380k of 19NESInd®E Sl (4 mmol) of

pea Inte diate 6 Benzoic acid
(rsyhmarpmpe Fihimmixtirg Wapstirast fodris afiey hheehijine g slveay was removed

r %\éagl) a.%lo'ﬁl}’gfeg)é%{ %J t'hQ%{ L 9 sk(q{/é?i' i E‘[@ACPWQ& b Niferdos Citric acid

| Cc acl
solutlon, saturated sodlum hydrogen carbonate solution, dried with sodium sulfate and

re-concentrated to afford 0.8 g (93%) of crude 2-[cyclopropyl-(3-morpholin-4-yl-5-
trifluoromethyl-benzoyl)-amino|-3-oxo-butyric acid ethyl ester. This material was re-
dissolved in 5 ml of EtOH and 1 g (8 mmol) of ammonium trifluoroacetate was added.
The solvent was evaporated and the residue heated to 130 °C for 16 h. The cooled residue
was partitioned between saturated sodium hydrogen carbonate solution and CH,Cl,. The
organic phase was dried with sodium sulfate and concentrated. Purification by flash
column chromatography [n-heptane/EtOAc 6:4] afforded 0.4 g (55%) of the title
compound as colorless solid. MS: 424.2 (MH").

F) 3-Cyclopropyl-5-methyl-2-(3-morpholin-4-yl-5-trifluoromethyl-phenvl)-3H-

imidazole-4-carboxylic acid

The title compound was prepared from 3-cyclopropyl-5-methyl-2-(3-morpholin-4-yl-5-
trifluoromethyl-phenyl)-3H-imidazole-4-carboxylic acid ethyl ester in analogy to
intermediate 9C. MS: 396.2 (MH").
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A solution of 10.0 g (50.2 mmol) of
4- oxo- pi peri di ne-|-carboxylic acid tert-butg\ ester

W@rw9B0B61 M = 6.15 g (60.2 nmol ) of PCT/EP2008/057934

(S)-(-)-pyrrolidin-2-yl-methangl in 100.0 m of EtCH
was treated with 100.0 m of 1,2-di chl oroet hane,
followed by 7.53 m (60. or ane- pyri di ne
conpl ex (8 nol ar). Then,%ﬂgﬁrﬁa&—lg 84 g (130.5 nmol)
of acetic acid was added to this solution. After
31Gycloipnepyai>-fiRfarf-21yl-2.6 4tiotlngromédtleoxyeplvny H B Hrimidar@easirboxylic
go&lred into crashed ice; then, the pH was adjusted to
C1 . . . .
0O with sodi um carbonat esol ution and the ni xture was

extracted twice with EtOAc t he conbi ned organic
phas2€yole ‘ ¢, o b xgypdien WhrSAmidazole-4-carbo-

“Jtﬁ{deg ggg[evaporat ed The r esi du was purified by
hr omat ogr aphy (CH2CVMeOH 1:0 to 9:1) to
give 10.4 g (73% of the title compound as |ight
YJ%%]%P%\‘ th a sgﬁtlog%‘? 1107(1'\%4(3"' 23 mrﬁ))l) of cycl(l)%ro]ra)yl (4- tr1ﬂuoromethoxy—

- -Benzo OX nmet h rrolid prl

penzgy @Wne]ca%e @afieeﬁlwl tﬁéﬁery maegmé@la@ 7333 ig 1001 mg F)was added
g drop to 3.5 ml of LIHMDS (solution 1M in THF, 3.5 mmol) cooled to -70 °C.

i MBSt e A BB SR 56 e, o

SIﬂutTd-ﬂFoﬁO 1IRT ga(ic& meadl g df iitah-DcdbBorgyl (chRrlde nmol0)0 afl of THF was

ﬁo%ﬁudp nﬁéﬁ%e aqe3(g5é the!rheiqgtrl m%tue w%s dggregi for 1%091§ ag 30°C and

d adovved fomgadoft pm:e?dlcﬂme The IboWIS soltrlh@ W@eamrtlmned between a sat.

Ky E(ﬁuﬂ@?‘aﬂcﬁﬁf@fﬁo Yhe @rg%a%coplﬁ"sé%wg w'agfed%gl Brihd eﬁﬁf @4 aqueous
three tines w he ‘organi c wer e washed

Et OAc
AhasEs Were @FtracaeC{ wigh &t@f\c r%r%ge}ruﬁ%am f"’ﬁ’f rled1 QVeppagnesiign sulfate,
fapdaad e&nceﬁh@teﬂ &5 IvQchhe) RS ragidiie fwae @uhﬁed bpsblua®l dbiBmatography

ﬁﬂb%”?n gprt yl Q)CH‘[zo glve 9?:' g of a 1:2 mixture of [cyclopropyl-(4-
trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl ester and 2-[cyclopropyl-(4-
trifluoromethoxy-benzoyl)-amino]-3-furan-2-yl-3-oxo-propionic acid ethyl ester. This
mixture (0.30 g, max. 0.47 mmol) and 0.368 g (2.81 mmol) of ammoniumtrifluoroacetate
were stirred for 10 min in 5 ml EtOH at room temperature; then, the solvent was
evaporated and the brown oil was heated at 110 °C over night. The reaction mixture was
cooled to RT and partitioned between CH,Cl, and sat. NaHCOs solution, the aqueous
phase was extracted with CH,Cl,. The organic layers were dried over magnesium sulfate,
evaporated and chromatographed (silica gel, EtOAc/n-heptane 1:4) to afford 0.098g
(49%) of the title compound as white powder. MS: 407.2 (MH").

B) 3-Cyclopropyl-5-furan-2-yl-2-(4-trifluoromethoxy-phenvyl)-3H-imidazole-4-
carboxylic acid

A solution of 0.076 g (1.87 mmol) of 3-cyclopropyl-5-furan-2-yl-2-(4-trifluoromethoxy-
phenyl)-3H-imidazole-4-carboxylic acid ethyl ester and 0.013 g (5.42 mmol) of LiOH in 4
ml of THF, 2 ml of MeOH and 2 ml of H,O was stirred at 80 °C for 4.5 hours. The
reaction mixture was then cooled to RT, diluted with EtOAc and washed with 10%
KHSO4 solution and brine. The aqueous phases were extracted twice with EtOAc. The
organic layers were dried over magnesium sulfate, filtered and concentrated in vacuo to
give 69 mg (96%) of the title compound as white powder. MS: 377.1 (MH").
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1:0 to 95:5) to give 2.80 g (61% of the title
conpound as yellow oil. MS: 389.3 (MH) . C Benzoic

W@e00d/0¢38yt | - pi peri di n-4-yl -pyrrolidin-2-yl net hpCT/BB1088/057934

To a solution of 2.78 g (7.2 mmpl) of
4-((S)-2-benzoyl oxynet hyl -pyrrolidin-1-yl)-

pi peri di ne- 1-carboxylic e}%’eg 1.8 -ﬁut g\ ester in 80 m
of CH2Cl 2 was added 5. 83Trt—§r'g—£|1%ﬂ\—(90%i n water) drop
by drop. After 16 hours, the reaction m xture was

B RO PR ER M om0y PRy PR ABIE LB ok lic acid
was cted three times with CH2A 2: the organic )
Al 3 0 O~ H1GhG QrQiaelap “BR G - i) AZ O 241 J llcaCId

ﬁiéﬂfj@&@ fil red an evorai ed. e resi du was
purified by flash col um chromat ography [CH2O 2 (sat.
Wi dtiftretiHB) utiomdoVEERS §:(8.0t @bl Ll 5-brine<3-heByl-g- (695 Tofmethoxy-

})Hﬁ?}é{b%—?lgg ggl%yﬂgar g ig la!:ig\?lexoairrllple %%: in%% Sgr'lllof (d\g/_[IF t\)as treated at RT

aitkyed ge Rr@pyl mﬁmonfgif letasam(ndcatkrdnfateu fwllowet boxydipbay D)2 Inl = 1.42

H | m.dazol.e-4-car boxylic_.acid, A ) ) )

AT SRR o SOaBEYS. KB 4 b thssastiongmixts s Rgpred into

ofashldd ige éﬁ)c(lj ﬁﬁtazﬂ?éd) tvﬁ%e g%ﬁ|mﬁ;%¥|@@ﬁphﬁe5ﬁem wahed with water,
t. was adde : of et ronnacet ate ar

Eﬂg YL CREHFSIT SHHRE ?l&reﬁf}c? REORELL tﬁtﬁfe%a%e Wﬁ%ﬂur?@e% by flash

&Maﬁﬁrc&ﬁ@ﬂabgr@hgmﬁ&ﬁzptahemm v.ledo o) @igGle 2. Mrag tosds) (af the title

Wi t er, dried over sodi ul fate and concentrate

f‘?fng?‘}lr\@i"’cfh@hbye(uﬁi’)'a‘ﬁ]t 3\‘[8:03?7 gtoﬁg)ﬂii’tlﬁa ‘compound as a

colorless oil. M5: 144.1 (MH +) .B) _

E SC— IO(P ) -yl et _—E—r 5—f 1|' oﬁgr%rnrﬁt[}po%yﬁh%g{fﬁgﬂ—?rﬁi%g%oli]—oéll—vl]—methanol

A solution of 5.62 ml (5.6 mmol) of lithium aluminium hydride (1 molar in THF) was
slowly added to a solution of 3.55 g (9.4 mmol) of 5-bromo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid methyl ester in 100 ml of THF
cooled down to -70 °C. The reaction mixture was warmed up to 0 °C and after 30 min
cooled down to -50 °C and hydrolyzed with i) EtOAc, ii) H,O and iii) HCl (1N); after
warming up to RT, it was extracted twice with EtOAc; the organic phases were washed
with water, dried over magnesium sulfate, filtered and evaporated. The residue was
purified by flash column chromatography (n-heptane/ EtOAc 9:1 to 1:1) to give 3.25 g
(99%) of the title compound as colourless solid. MS: 351.0 (MH", 1Br).

C) 5-Bromo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-imidazole-4-carbaldehyde

A solution of 2.80 g (8.0 mmol) of [5-bromo-3-methyl-2-(3-trifluoromethoxy-phenyl)-
3H-imidazol-4-yl]-methanol in 120 ml of EtOAc was treated in small portions with 4.85 g
(55.8 mmol) of manganese(1V) oxide; the reaction mixture was stirred at RT for 2 hours
and at 50 °C for 5 hours, it was then cooled down to RT and filtered (with the aid of
dicalite) and the solvents were evaporated to give 2.813 g (quant.) of the title compound
as colourless oil. MS: 349.0 (MH', 1Br).
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To a vigourously stirred solution of 4.9 g (34 mmol)

of cycl opropyl am no-acetic acid ethyl ester in 50 m
wW@tooeBs2 and 25 ml of saturated sodi um hydr OBEHEP2008/057934
carbonat e was added a sol ution f 8.4 g (37 mml) of

4- (trifluoronethoxy)benzoyl chf‘orl de in 10 m of

.cgrbaldeh de

AN GRICENT b 29 Eﬁ'ﬁdl 3L QoY elt ome hoxy-phenyl)-
ﬁ ? I':Bt ?)%‘c 1 to 3 F Fded

chromat ogr ap nhept ane
8H9nydqz8 394 - cubaldhleydeiin |26 obofpMeDd! wss ‘aefacxl mthl 3@295md)|(17 3 mmol)

Pl aho Gt rbion B ol ol vty snbibenglyda sl orgs hours
Rbebutoling dowoitd Rt byd sobsnewastoaporstidutaldmwatd a6d Et@c were added

in. : f t
é 1d Hg[}n%lf{e.}ﬁe%%&@ct 9 thAére v\?\élg %@gégﬂgg?% ngé V\?Halsysl v@éje %ashed with
wolentdrod @fr agnepiyrd sn}fub)ﬁl@efrec[ eyt Iewpm{jyi Ihe residue was purified

Y, etic t

E\étlgslh%%fu%ﬁhﬂ%ﬁyafupg?%% ( hep%ﬂ)g{lﬁ%)é&c\%glsgos l)at8 gle% J@é (ﬁuant.) of
theftoleeotppugd of lighs etlicov sohidy dvi$: o’B@l\MMHidded and t he
m xture was allowed to reach roomtenperature. After 2
h the reaction was diluted with Et OAc, washed with
Exp-Methexy-dumatiylinf T hifnoremethoxyrphenyl) -3 Hemidagaler 4-carboxylic acid

Q{é@%&lgri ed with sodium sul fate and concentr at ed.

urification by flash colum chromatography [nheptane/

Etsehed JoRitiba 080800 %f(fl@rﬂﬁﬂ)l)oo@i ﬁie(ﬁ]o%%.’) ﬁlfetHth (Blthlﬂaoromethoxy—

By O G5 ey ez o i | GoNISRUT Mo ity 095 & (50

frfm Mo a7l cfaridd HAKY.DY énl = 0.096 g (1.6 mmol) of AcOH followed by 2.03 g

(21 mmol) of manganese(IV) oxide. The reaction mixture was stirred at reflux for 8

hours, then cooled down to RT and filtered; the solvents were removed by evaporation
and cold water and EtOAc were added to the residue. The mixture was extracted twice
with EtOAc; the organic phases were washed with water, dried over magnesium sulfate,
filtered and evaporated. The residue was purified by flash column chromatography (n-
heptane/EtOAc 9:1 to 4:1) to give 0.29 g of an about 1:1 mixture of 5-methoxy-3-methyl-
2-(3-trifluoromethoxy-phenyl)-3H-imidazole-4-carbaldehyde and 5-methoxy-3-methyl-
2-(3-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid methyl ester [MS: 331.3
(MH")].

F) 5-Methoxy-3-methvl-2-(3-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid

A stirred solution of 0.27 g of a mixture of 5-methoxy-3-methyl-2-(3-trifluoromethoxy-
phenyl)-3H-imidazole-4-carbaldehyde and 5-methoxy-3-methyl-2-(3-trifluoromethoxy-
phenyl)-3H-imidazole-4-carboxylic acid methyl ester (ca. 1:1) in 10 ml of THF/MeOH
1:1 was treated with 0.49 ml (0.5 mmol) of a LiOH solution (1.0 molar in H,O) and the
mixture was stirred for 34 days at RT. It was then poured into crashed ice, acidified with
HCI (1.0 N) and extracted twice with MeCl,; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated. The residue was purified by flash
column chromatography (CH,Cl,/MeOH 1:0 to 4:1) to give 0.056 g (ca. 22% over two

steps) of the title compound, which has been used without further characterization.
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acid ethyl ester To 0.15 g (0.4 mmol ) of
2-[cycl opropyl -(4-trifluoromethoxy-benzoyl)-am no]-3-0

wWOoRmanyIsst acid ethyl ester in 5 m of MeOH waBRCHER2AS/057934

0.2 g (1.5 mol ) of annonlun1t£§fluoroacetate The
MeOH was evaporated and the residue heated to 110 0C
for 4 h. The cool ed reS|du% Was | rtitioned between
saturated sodi um hydrogen carbgﬁgée sol uti on and
CH2Cl 2. The organi c phase was dried with sodium

érac)f@tlélealndammmﬁmlah@d VIR (Fheal-pbenybly 54iodes brneeshylrdt-

ﬁﬁ{dgimlp)gg ANaddaehept ane/ Et OAc 3:7 to 1:1] afforded
(73% of the title conmpound as a colorless

SO|Id MS: 355.2 (MH )

3- Cycl opropyl - 5- net hy] - 2-(

ff-imdazol e-4-carb .
E:izL;fgﬁ__thoxy phenyl ) -3
v+NC aci Nester in 3 m of
mcralite f 6 W_sodi um hydr oxi de

cycl opropyl -
r-ekazol e- 4-carbo
and the m xture heated to refl ux
for 6 h. Theso was then evaporated, |IM
hydrochl ori ¢ actd—Sol uti on was added and the resulting

precipitate was isolated by filtration, affording 0.06
& spBriog ob 0.4 kel 110 mhwl ool 6uhekvhehenyhhf fedos ginethyl Mgl-imidazole-4-

ga%é/%r it M:_ld"d ternllerﬂitlﬁg ﬂis?(;ﬁﬂl %f g\/leCN treated w% o(g( %/92 % él 1 mmol)

solution (Q.4 y

oprop - -pyrl uor onet
91 3-clalere-Aidetimstheoxa-[ 1 Sarl owipeiand aedldd downuerOSal 0.3 i = 0.30 g(3.0

mmol) of N-methylmorpholine was added and stirring continued at 0 °C for another 2
hours. Then, a solution of 0.159 g (1.1 mmol) of (rac)-diethyl-pyrrolidin-3-yl-amine in 5
ml of MeCN was added and the reaction mixture was allowed the reach RT. After stirring
at RT for 18 hours, it was poured into crashed ice and extracted twice with EtOAc; the
organic phases were washed with water, dried over magnesium sulfate, filtered and
evaporated. The residue was purified by flash column chromatography (CH,Cl,/MeOH
1:0 to 4:1) to give 0.39 g (73%) of the title compound as light brown oil. MS: 537.3
(MH").

Example 2

[2-(3-Hexyl-phenyl)-5-iodo-3-methyl-3 H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-

yl)-methanone

7.20 g (17.5 mmol) of 2-(3-hexyl-phenyl)-5-iodo-3-methyl-3H-imidazole-4-carboxylic
acid (intermediate 1) were dissolved in 290 ml of DMF and treated with 6.846 g (17.5
mmol) of HATU. 7.30 ml = 5.30 g (52.4 mmol) of EtzN were added and after 30 min, a
solution of 2.72 g (17.5 mmol) of 4-pyrrolidin-1-yl-piperidine in 70 ml of DMF was



A)
2-[ Cycl opropyl -(4-trifluoromethoxy-benzoyl)-am no]-3-0

WO ee03/0mssi di n- 3-yl propi oni c acid ethyl ester TRCI/EP2008/057934
solution of 12.7 M ( 1 Min THF, 13 mol) of lithium
hexanet hyl di sil yl azi de cooled to -78 OC under Ar was
?gcﬂzadAngrol% l%u?? t{u,a %]9 1(% &n%uﬁcf wis o@re& %ﬁt)omslhz%d? e and extracted

cycl opro uor omet hoxy- enzoy -am no
thareeetiines wth &6€X; hlyd ongsiie mhésem‘werenveedhed witlf B)atdrnd@f@l aver ofagnesium
iL._Eate, Tﬁﬁe@dXt H&e \%%éra%cf; ughlthe res@'t?e ngeg?rbﬁlrig d . gdﬂa&r column
dddﬁdltdgna}ﬂlyacg{z@z/hvﬂmﬁ)ﬂ 1:6fto B; l:l)-to anvedhed g 49090 dfatheltidleicompound
xture stirred for 1 h after

> V\ﬁcw)hg:hhb? qu—lzg V\%\ég%%gtr?genﬁ)at ed to dryness. The crude

residue was re-dissolved in 10 ml of THF under Ar and

cooled to -30 OC. The enol afg Iﬁg%%tl on of internediate
7B (descrl bed above) was thena ed by cannula to the

[ a |desolut|o and the m e al | d
f%&r 5831 n‘ivs e %lsa‘f‘Eﬁh¥ F AT R ot d it
Ol 4 |dia@epant-1-11] Eh@ﬁamonmshed wi th saturated anmmoni um
chl oride solution, the organic phase dried with sodium
sul fate and concentrgated. Purification by flash colum
chr omat ogr aphy [ n-he tane%t QAc 1:1] afforded 1.2 g
(58% of thetltI(?\l 0 d an orange oil. Ms:

2 (MH +)

-\oy6| opr opy!l - Nn- 3- y i f1 uor onet hoxy- phe
nyl ) - 4- sarbo a-(c_r}s(_ ester To
1.2 g (3
2-[cycl opr opy rifluoromethoxy-benzoyl)-am noj-3-0
X0- 3-

10 In analogy to the procedure described for example 1, 2-(3-hexyl-phenyl)-5-iodo-3-
methyl-3H-imidazole-4-carboxylic acid (intermediate 1) and 2-[1,4]diazepan-1-yl-
ethanol gave the title compound as light yellow oil. MS: 539.3 (MH").

Example 4

(rac)-(3-Diethylamino-pyrrolidin-1-yl)-[2-(3-hexyl-phenyl)-3-methyl-3 H-imidazol-4-

NP
SN
.

A solution of 0.230 g (0.43 mmol) of (rac)-(3-diethylamino-pyrrolidin-1-yl)-[2-(3-hexyl-

15  yl]-methanone

phenyl)-5-iodo-3-methyl-3H-imidazol-4-yl|-methanone (example 1) in 10 ml of MeOH
was treated with 0.091 g (0.1 mmol) of Pd-C (10%) and the reaction mixture was then
20  hydrogenated with H, (1 bar) at RT for 2 hours. After removal the catalyst by filtration,
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pyridin-3-yl-propionic acid ethyl ester in 10 m of
Et OH was added 1.4 g (11 mol) of ammoni um

W@ eioplesssbacet ate. The Et OH was evapor at ed andP@TiEP2008/057934
residue heated to 110 OC for 4,h. The cool ed residue
was partitioned between satur a%ed sodi um hydr ogen

r S [ . h ' .

B P R BRI I v 12 e AT R AR S0iBBund s ligh
Rilowf aik aviBor 1By MH&sh col urm chr omat ogr aphy
[n-heptane/EtOAc 3:7 to 1:1] afforded 0.9 g (80% of
the title conpound as a colorless solid. Ms: 418.2
(MH+) . CJ Example 5

3- Cycl opropyl -5-pyridin-3-yl-2-(4-trifluoronethoxy-phe
(3 Tisr Y Ahan Bt oS Bntiseph 1 ey el arir S anperB 1-y)-
frefhadohé mmol)

3-cycl opropyl -5-pyridin-3-yl-2-(4-trifl uoronethoxy-phe
nyl)-3ffim dazol e- 4-carboxylic acid ethyl ester in 5

m of EtCOH was added 0.4 f 6 B sodi um hydr oxi de
sol uti g m heated to reflux for
oo hen ®&/aporated, affording 1.0 g

. conpdund ag a\white solid. Ms:
390.1 (MH +) . Infefnediate 9
3- Cycl opropyl - 5- (6- hydr oxy- pyri diNa-3/yl)-2-(4-trifluor

onet hoxy- phenyl )-3 - im dazol e-4-carkoxylic acid A)

3- (6-Benzyl oxy- pyri di n-3-yl) - 2- N
[cyclopropyl-(4-trif|uoronethoxy-beni%ili-aninoI -
3-0xo0-propionic acid ethyl ester The t™N#te conpound, a

colorless oil (1.5 g, 62%, was prepared in analogy to
i nternedi at e

In analogy to the procedure described for example 4, [2-(3-hexyl-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2)
was hydrogenated to give the title compound as light yellow gum. MS: 423.4 (MH").

Example 6

[2-(3-Hexyl-phenyl)-3-methyl-3H-imidazol-4-yl]-[4-(2-hydroxy-ethyl)-[1,4]diazepan-1-

yl]-methanone

In analogy to the procedure described for example 4, [2-(3-hexyl-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-[4-(2-hydroxy-ethyl)-[1,4]diazepan-1-yl]|-methanone
(example 3) was hydrogenated to give the title compound as light brown gum. MS: 413.4
(MH").



8A by reaction of
[ cycl opropyl -(4-trifluoronethoxy-benzoyl)-am no]

WO awendsenci d et hyl ester (internediate 7B) w BGI/EP2008/057934
6- (benzyl oxy)nicotinic acid. M5 543.2 (M#) . B)
3- Cycl opropyl - 5- (6- hydroxy-pyridin-3-yl)-2-(4-trifluor
onet hoxy- phenyl ) -3ffim dazqgl e- 4-carboxylic acid ethyl
ester To 1.4 g (3 nmol) ofiggggﬁ!f

- . i din-2- - | t 1 -
P HEFREHE Ehabty P bR >3 AR L (i lcin-1
wspigeridin- ByldmaharkeineH was added 1.4 g (10 nmol ) of
ammoni um trifl uoroacetate. The Et OH was evaporated and
the residue heated to 110 OC Eor 16 h. The cool ed
residue was partitioned between saturated sodi um

hydr ogen car bonate sol uti ga—and CH2Cl 2. The organic
phase was dried with sodi N fate and concentrat ed.
The crude reside was re- ved in 10 mMl of EXOH a
generous spatula of 10% pafTadi um on acti vated

charcoal was added, an e ni&}ure stirred under an

at nrosphere of hydrogen .~ The m xture was then
filteredhove~ Hyfho apd _cehceRtrated. Purification by

colorless solid N 434.2 (

3- Cycl opropyl - 5- (6- hydr oxy- pyri
onet hoxy- phenyl )-3ffi m dazol e- 4-&arboxylic acid To

0.8 g (1.8 mmol) of
3-cycl opropyl - 5- (6- hydr oxy- pyri diNg- 34yl ) - 2- (4-
trifluoronmethoxy-phenyl)-3ff- imdazol e-4-carboxylic

acid ethyl ester in 3 m of EtOHwas added 0.6 m of 6

b SPAbKTRY S 92675165 3E5HTMAIbI 3f & 2B MHekylAfHEn} NS -1BUY L3RR thyl-3H-
}An,?i?flazol—él—yl]—(4—pyrrolidin—1—yl—piperidin—l—yl)—methanone (example 2) and 0.140 g
(1.0 mmol) of 4-fluorophenyl boronic acid in 10 ml of DMF was added drop by drop
2.50 ml of tribasic potassium phosphate (2 M in water), followed by 0.029 g (0.025
mmol) of tetrakis-(triphenylphosphine)-palladium. This reaction mixture was stirred at
80 °C for two hours and subsequently cooled down to RT, then poured into crashed ice
and extracted three times with CH,Cl,; the organic phases were washed with water, dried
over magnesium sulfate, filtered and evaporated. The residue was purified by flash
column chromatography (CH,Cl,/MeOH 1:0 to 9:1) to give 0.20 g (76%) of the title
compound as light yellow oil. MS: 517.4 (MH").
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heated to reflux for 16 h. The sol vent was then
evaporated, | M hydrochloric acid solution was added

w@e@ovsser esul ting precipitate was isol at ed byPCI/EP2008/057934

filtration, affording 0.7 g (955@ of the title

conpound as a white solid. 406. 1 (MH)

Internediate 10

3- Oycl opropyl - 5- ( 2- met hyl sdxaepld8 pyrim di n-5-yl)-2-(4

-trifluoroniethoxy phenyl)-3 - im dazol e-4-carboxylic
3tm@ﬂ1 1-5-pyridin-3-yl-3 H-imidazol-4-yl]-(4-pyrrolidin-1-yl-

bopy (4- trlfPZOroneghoxy benzoyps]gn$%ol-3-( R
P i mi di n- 5-yl)-3-0xo0-propionic acid

ound, a colorless oil (0.7

nak\gy to internedi ate 8A by

Egﬁéﬁ l§
et hyl ester The title co
g, 32%, was prepared in
reacti on of

[cycl opropyl -(4-trifluoro
-acetic acid ethyl ester
2- et hyl sul fanyl - pyri niet
J.' Undheim K. Acta C eﬁ*

Xy- benzoyl ) - am no]
internediate 7B) with
e-5-carboxylic acid (Arukwe,
d. Ser. B; 1986;

: ) B)
3-cycl opropyl - -thyr%ulf Nyt pyrimdin-5-yl)-2-(4
-trlfluoronetho; pHenyl ) - 3K i m dazol e-4-carboxylic
acid ethyl ester e title coRpound was prepared from
2-[cycl opropyl - (4-trifluoronethoXy-benzoyl) -

anmi no] - 3- (2- net hyl sul fanyl - pyri m #i-a- 5-yl ) - 3- oxo- prop
onic acid ethyl ester in direct gnal ¢gy to
internmedi ate 8B, by reaction with ni um

trifluoroacetate. MS: 465.1 (MH)

In analogy to the procedure described for example 7, [2-(3-hexyl-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2)
was reacted with pyridin-3-yl-boronic acid to give the title compound as light yellow oil.
MS: 500.3 (MH").

Example 9

[2-(3-Hexyl-phenyl)-3-methyl-5-pyridin-4-yl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-

piperidin-1-yl)-methanone

/Z

\Re

.

pd
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0
3-Cycl opropyl -5-(2-net hyl sul fanyl -pyri mdin-5-yl)-2-(4

W0 200900386t onret hoxy- phenyl ) - 3ff-i m dazol e- 4- caP@DEPI008/057934

acid sodiumsalt The title conppund was prepared from
3-cycl opropyl - 5- (2- net hyl sul fanyl - pyri m di n- 5-

th
YIJI :?na?og&%ot(tﬁ e;{rﬁyei% 9 escr?llg(érél fgﬂ%{%ﬁq y ?g‘? (g]h%% eﬁlg:&ér) %N"é{oES 3
zt@vhyi 3(—I|\Aﬂq-1)iaqu14t-)é} ﬁ@@y@p]@dlm 41 -yl-piperidin-1- yl) -methanone (example 2)
{v3s u&koRsiA l‘1d§l i gf gbl@%‘ﬂ?@)ﬁ B gn\% tﬁ¥ 'h'tlEi E@mﬁoﬂ(ﬂd asdigh#ydllow oil.
rlfluoroneth Xy-ph - 1 mdazol - 4-
3%4 FH ¢ n- 1- yl - plperldln- [ -yl)- nethanone A 2-
[Cyclopropyl (4-trifluoronethoxy-benzoyl)-am no
- 3- (6-di benzyl am no- pyri di Bxamdplglld- 3- 0xo- pr opi oni ¢
acid ethyl ester The title conpound, a colorless oi

49 3 HexdPhany VR nREIRRA G PR i ich -l 1

{mlﬁeldﬂrﬂﬂﬂbhnlm aqid friethorl estet hoxy- benzoyl ) - ani no]
-acetic acid ethyl ester (internediate 7B) with

6- di benzyl ami no-ni cotinic a8ld (Am nopyridines. Jpn.
Kokai Tokkyo Koho (1979), JP 1'4@381). M5: 632.3 (MH)
. B)

3- Cycl opropyl - 5- (6-di benz
i f1 uoronet hoxy- phenyl) - 3f 'azole- 4-carboxylic acid
ethyl ester The title compeuad was prepared from
2-[cycl opropyl - (4-trifl uor/onet hoxy-benzoyl) -

am no] - 3- (6- di benzyl anyAoi pyri @ n- 3-yl ) - 3- oxo- pr opi on
c acid ethyl ester in fi 4 [ [

no-pyridin-3-yl)-2-(4-tr

fun{trifluoroacetate. VB:

O
In analogy to the procedure described for example 7, [2-(3-hexyl-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2)

was reacted with (4-methoxycarbonylphenyl)boronic acid to give the title compound as
light brown oil. MS: 557.3 (MH").



(M +) . O
3- Cycl opropyl -5- (6-di benzyl am no-pyridin-3-yl)-2-(4-tr
WO 20090038et hoxy- phenyl ) - 3f fi mi dazol e- 4- car boxBCT/EP2008/057934
sodiumsalt The title conpoung4y@s prepared from
3-cycl opropyl - 5- (6-di benzyl am no- pyri di n-3-yl) -
2-(4-trifluoronethoxy-phenyl)-3ff-im dazol e-4-car boxyl
ic acid ethyl ester in anaéﬁggﬂkdlthe procedur e
described for internmediate 8C. Ms: 585.2 (MH +) . D)

532 O HRPL- iyt St-hfti il 3e@ r?dﬂdﬁhgigﬂfpiili@rﬂllil%—YJcirbgnsz}—'l‘H—
y

rifluqro hoxy- phenyl ) - 3ff-im dazol -4-
y?ﬁbﬁgfkgﬁ%a?ﬂgcgggl-piperidin- 1-yl) -nmethanone To a
solution of 0.12 g (0.2 mol

3-cycl opropyl - 5- (6-di benzyl ar
(4-trifluoronethoxy-phenyl)-3
acid sodiumsalt and 0.03 g
4-pyrrolidin- 1-yl-piperig
83 mcroliters (0.6 mmol)
(0.2 mol ) of HATU. The m
after which tinme it was ey

kﬁ¥ridin-3-yl)-2-
= dazol e- 4-carboxylic

\n 1 nm of DW was added
i ethyl am ne and 0.08 g
gr'e was stirred for 1 h
porated to dryness, the
OcH2Cl 2 and sat ur at ed

#{ i on, the organic phase
and_concent r at ed.

r omgt ogr aphy [ MeOH CH
2C1 2 5:95] afforded”0.1 g (79 of sthe title conmpound
as a colorless solid. Ms: 721. +) .Internedi ate
12 [5-( 1-Benzyl- 1ff- [1,2,4]
triazoI-3-yI)-3-cycIopropyI-2-(4-2fti}uoronethoxy-phen
yl)-3 -

To a solution of 0.15 g (0.27 mmol) of 4-[2-(3-hexyl-phenyl)-1-methyl-5-(4-pyrrolidin-
1-yl-piperidine-1-carbonyl)-1H-imidazol-4-yl]-benzoic acid methyl ester (example 10) in
10 ml of THE/MeOH 1:1 was added drop by drop 0.67 ml (0.67 mmol) of lithium
hydroxide solution (1 molar in water) and the reaction mixture was heated up to 50 °C.
After 10 hours, the solvents were evaporated and the residue poured into crashed ice,
acidified with HCl (25% in water) and extracted twice with CH,Cl,/2-propanol 4:1; the
organic phases were dried over magnesium sulfate, filtered and evaporated. The residue
was purified by flash column chromatography (CH,Cl,/MeOH 1:0 to 9:1) to give 0.13 g
(89%) of the title compound as light brown solid. MS: 541.2 ([M-H]").
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15

i m dazol -4-yl] -(4-pyrrolidin- 1-yl-piperidin-
| -yl)-nmet hanone A)

wo 2@en0e38bt | ff-[1, 2,4l triazol e-3-carboxylic aci BCHEP20D8/057934

ester To 1.3 g (10 mmol) of nethyl- 1ff-

|,2,4-triazol e-3-carboxylate in 15 nl of DV was added
2.8 g (20 mmmol ) of potassium carbonate and 1.9 g (11
mol ) of benzyl brom de. Themamplgddre was stirred for
16 h after which tinme it was filtered and evaporat ed

120 (dHyrd phen A3 mpthat-psrimsthylsilagHethgnyldH-imidazol-4-yl]- (4-
: f:n-th 1:2] afforded 1.2
P@g%%gggflﬁgﬁgﬂlp-1-%5’-5?&?&4@59% ] afforde g

e compound as a colorless solid. Ms:
218.0 (MH) . B)

| -Benzyl -1 H[1,2,4itriazol e-3-carboxylic acid To 1.2 ¢
(6 mol ) of I-benzyl-lff-[lfi§4]triazole-3-carboxy|ic
acid ethyl ester in 10 m of/ ETOH was added 1.4 m (8
mmol) of 6 M sodiun1hydro§V e solution. The m xture
was stirred for 16 h after//which tinme it was
concentrated; then, 1M hydrochloric acid solution was
added and the resulting preci ate filtered affording
[ und. MS: 204.1 (MH)

3 N2, 4] tiylazol - 3-yl) - 2-

[ cycl opropyl - ( dheth xXy- Nenzoyl) -

am noi - 3- oxo- pr

ster The title
conpound, a colorless oil (1. 50%, was prepared
in analogy to internmedi ate 8A by action of
[ cycl opropyl -(4-trifluoronethoxy- oyl ) - am no]
-acetic acid ethyl ester (inter i

di atte 7B) with
| -benzyl -1 ff-[|,2,4]triazol e-3-caryoxylic acid. Ms:
517. 2

To a suspension of 0.55 g (1.00 mmol) of [2-(3-hexyl-phenyl)-5-iodo-3-methyl-3H-
imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2), 0.057 g (0.3
mmol) of copper(l) iodide, 0.117 g (0.1 mmol) of tetrakis-(triphenylphosphine)-
palladium and 1.134 g (3.00 mmol) of tetrabutylammoniumiodide in 10 ml of DMF were
added 2.027 ml = 1.471 g (14.5 mmol) of EtsN. After stirring at RT for 30 min, 0.57 ml =
0.394 g (4.0 mmol) of trimethylsilylacetylene were added and the reaction was heated up
to 70 °C for 1 hour and subsequently cooled down to RT. The reaction mixture was then
poured into crashed ice and extracted twice with EtOAc; the organic phases were washed
with water, dried over magnesium sulfate, filtered and evaporated. The residue was
purified by flash column chromatography (CH,Cl,/MeOH 1:0 to 9:1) to give 0.52 (100%)

of the title compound as brown oil. MS: 519.4 (MH").
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(M+H#) . D 5-(1I -Benzyl- Iff- [1,2,4]
triazol-3-yl)-3-cycl opropyl -2-(4-trifluoronethoxy-phen

W@ R009/0@f86t | m dazol e- 4-carboxylic acid ethyl esPE&r/ERv8/057934

title conpound was prepared ffgg]
3-(l-benzyl-1ff-[1,2,4]triazol=3-yl)-2-

[ cycl opropyl -(4-trifluoronethoxy-benzoyl)-am no] - 3- oxo
-propionic acid ethyl esteExampldildect anal ogy to

i nternedi ate 8B, by reaction with anmoni um
H—Ffﬂyﬁ?l—%@ﬁ%E@ﬂ%heﬁ@)—34ﬁ&h?l—§%i’h}dazgl)4i§t]( (4-pyBRoNEY-1-y1-
PFFQQ%TLgDVPTb%QQVbIopropyl-2-(4-trif|uoronethoxy-phen
yl) - 3ff-inidazole-4-carb%;ylic acid The title

conmpound was prepared fro
5- (I -benzyl -1 ff-[1,2,4]tridzol -3-yl) - 3-

cycl opropyl -2-(4-trifl uorpmet hoxy-phenyl)-3ff-im dazo
e-4-carboxylic acid et‘yl\est in anal ogy to

[ ' \B: 8. H) . F) [5-(] -Benzyl-

, 2 N
triazol-3-yl)-3 oprodwl-z w4- rifl uoromet hoxy-phen
yl)- 3ff-imdaz Z“yll -(4-pyrrolAdin-

1-yl -piperidin- 1-yl) -nethan he title conpound
was prepared from

5- (I -benzyl -1 ff-[1,2,4]triazol - 3- 3-
cycl opropyl -2-(4-trifl uoromet hoxk- phenyl)-3ff-im dazo
e-4-carboxylic acid in analogy to ¥fiternedi ate HD. M5

606.2 (MH +) . Internediate 13 [5-(I-Benzyl -
Tpyrazedludery| of 3-052c| gprlopy| 2npY- tofi T 120Grloexet-plocayt) phenethyl-5-

{}lelgth%gﬁelnrﬁeﬂ%%%—?)H -imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone
(example 12) in 10 ml EtOH:THF 5:1 was added 0.277 g (2.0 mmol) of solid potassium
carbonate and the reaction mixture was stirred at RT for 18 hours. It was then poured
into crashed ice, acidified with HCI (25% in water) and extracted twice with CH,Cl,; the
organic phases were washed with water, dried over magnesium sulfate, filtered and
evaporated. The residue was purified by flash column chromatography (CH,Cl,/MeOH
1:0 to 9:1) to give 0.27 g (60%) of the title compound as light brown solid. MS: 447.4
(MH").

Example 14

[5-Ethyl-2-(3-hexyl-phenyl)-3-methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-

yl)-methanone
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15

20

4-yl] -(4-pyrrolidin- 1-yl-piperidin- 1-yl)-nmethanone
A 3-(I -Benzyl- 1ff- pyrazol-4-yl) -2-

W@ eopeladssopyl - (4-tri fl uor onet hoxy- benzoyl ) - am POI/EP2008/057934

3-oxo-propionic acid ethyl estgy The title conpound, a
colorless oil (O 9 g, 41%, was prepared in analogy to

[ A f

HOUSIREL .50 DN SE LI gt meit-
igidetdl - )d]:|(@p¢trhydlndsybplpénlmndr yﬂédnaheno?ﬂa) (ewmnple 13) in 5 ml of
&f %GT‘JE@QS .'trela'gi'wigy 6%%9' e(—O%ECI%};?%?)X%{J li’c?—Ca @'0%)&}3%{(%% &Eﬁction mixture
Was tt@lr}tydtog,éna,ted\/hrah'ﬁz, (1ZeanyaRT fdabhoutsi After Jouovwhithaoofatalyst by

fﬁ)%tl%l n‘?heB?j]gn;k SW e(lgp Qgt)e(]'if 4%‘1121)e$1d1§ 6%\72 s gﬁirlf%ﬁ b? Wit column

yrazo
ef&on;aﬁignqqrhy[iﬁ]Hzﬂlz{ MeOIH tOuo r401r}EIb I'gme)() Ihe92% ) 3f thie nitldammpound

1 hit elo%vrg 1?;[!3 4?518101\5E|H)thy| ester The title conpound
e ?’ pared Trom

3- (I-benzyl-lff pyrazol -4-yl)-2-[cycl opropyl - (4-
trifluoromethoxy-benzoyl) g 3- 0X0- propi oni ¢
acid ethyl ester in direct aTﬁ@%%% to |nterned|ate 8B,
reacti on_w ammoni um trif] uor.oacet 2
E ql?prop@lJZ-éS %pwl@@ﬁllel -3-methyl W o zoLaI4 )yi )(4 pyrrohdm 1-yl-
pipefidiil- Dl anmharoded- tri f | uor omet hoxy- phenyl) - 3f fi m daz
ol e- 4-carboxylic acid The title conmpound was prepared
from5-(I-benzyl-I|ff-pyraz@l-4-yl)-3-cyclopropyl -
(4-trifluoronethoxy-phenyl ff-inidazole-4-carboxy|ic
acid ethyl ester in analo to internediate 9C. M5
469. 1 (Mﬂ-ﬂ D) 5-(I K zyl - o
| ff- pyrazol 4-yl)-3-cy Idh 0 -2-(4-trifluoromethoxy-
f imd

A suspension of 0.275 g (0.50 mmol) of [2-(3-hexyl-phenyl)-5-iodo-3-methyl-3H-
imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2), 0.086 g (1.0
mmol) of cyclopropyl boronic acid and 0.573 g (2.7 mmol) of tribasic potassium
phosphate in 10 ml of toluene was treated with 0.30 ml of water, followed by 0.031 g (0.11
mmol) of tricyclohexylphosphine and 0.012 g (0.055 mmol) of palladium(II)acetate.
This reaction mixture was heated up to 100 °C, stirred for 18 hours at this temperature
and subsequently cooled down to RT. The reaction mixture was then poured into
crashed ice and extracted twice with EtOAc; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated. The residue was purified by flash
column chromatography (CH,Cl,/MeOH 1:0 to 4:1) to give 0.077 g (33%) of the title
compound as light yellow oil. MS: 463.4 (MH").
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4-yll -(4-pyrrolidin- 1-yl-piperidin- 1-yl) -nethanone
The title conpound was prepared from

WG2(bowmseryl - | H- pyrazol - 4-yl ) -3-cycl opr opyl - 2- PCT/EP2008/057934

(4-trifluoromethoxy-phenyl) - 3F§§n1dazole 4- car boxylic

acid in analogy to internediate HD. Ms: 605.3 (MH +)
Internmediate 14 [5-( 1-Benzyl- Iff- [1, 2, 3]
triazoI-4-y|)-3-cyc|opropyﬂzﬂgmhiﬁrifluoronethoxy-phen
yl)-3Hi m dazol - 4-yl] -(4-pyrrolidin- 1-yl-piperidin-

FZ‘ ¥3- H‘ei‘iﬂtﬂlﬁﬁﬂ% l’ﬁ)tth;‘l' Bepalidinl 8-k 3 i lindda¥ol-4-y1] (4 pyrrohdln 1-yl-
Iri, e 4 C %%¥I|c acid The title conpound

BW@B’F‘eYrIB in zyl- 1ff- [1,2,3

]Jtriazol e-4-carboxylic acid nethyl ester (Kacprzak, K
Synlett (2005), (6), 943- N in analogy to
internmedi ate 12B. Ms: 20471 ( +) . B) 3-( 1-Benzyl-
Iff- [1,2,31 triazol-4-yl
[cycl opropyl -(4-trifluoro
am noi - 3- 0X0- pr opi oni cy
conpound a colorless Hi

t hoxy- benzoyl) -
d etloyyl ester The title
9, 279, was prepared

[cyclopropyl enzoyl ) - am no]j
-acetic acid et§ ate 7B) wth
1-benzyl - I H [1,’,3] triazol arboxylic acid. Ms
517.1 (MH +) . C 5-( 1-Benzyl- 1 [1, 2, 3]

triazol-4-yl) N
-3-cyc|opropyl-2-(4-trif|uoronetqsiziphenyl)-

In analogy to the procedure described for example 7, [2-(3-hexyl-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2)
was reacted with pyrimidine-5-yl-boronic acid to give the title compound as light yellow
oil. MS:501.3 (MH").

Example 17

[2-(3-Hexyl-phenyl)-3-methyl-5-pyridin-2-yl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-
piperidin-1-yl)-methanone

/Z

)
In analogy to the procedure described for example 7, [2-(3-hexyl-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2)



3H i m dazol e- 4-carboxylic acid ethyl ester The title
conpound was prepared from

wW@2qobomsoryl -1 H-[1,2,3]triazol -4-yl)-2- PCT/EP2008/057934
[cyclopropyl-(4-trif|uoronethpg -benzoyl ) - am no] - 3- oxo
-propionic acid ethyl ester in"direct analogy to

r , on - ni -
b ERTER G Bl DSl 0 S ATRRPkiboyndps st soid.
M$: 500.0 (MH").
[1,2,3itriazol-4-yl)-3-cyclopropyl-2-(4-trifluoronetho
Xy-phenyl) - 3Him dazol e- 4gganplexgl i c acid The title
compound was prepared from

- L:benzyl - | .2 riazql-4-yl)-3-..
Tty R b et o e beerbanhadl-o
5 ididazdlbdxoptbanitaidé d et hyl ester in anal ogy to

internediate 9C. Ms: 470.1 (MH +) .E) [5-(| -Benzyl-
Iff- [1,2,31 N
triazol-4-yl)-3-cycl opropy}f2-(4-trifluoronmethoxy-phen
yl)- 3ff-imdazol-4-yll 4-pyrrolidin-
l-yl-piperidin- 1-yl) N hano@ The title compound
was prepared from |

> he TRy -4-yl) - 3-

cycl opropyl - 2- (4 f1 uorjorret hiy phenyl ) -3ff-im dazo
e- 4-carboxylic ‘{cidlin anal o toy nternediate 1ID.

M5: 606.2 (MH +) Y Internedi ale

3- Cycl opropyl - 5-net hyl - 2- (3-nor phpl i n-4-yl -5-trifluoro
nmet hyl - phenyl ) - 3ff-i m dazol e- 4-;fif§xylic acid A

(tert-Butoxycarbonyl -cycl opropyl Yam no) -acetic acid
et hyl ester

A solution of 0.275 g (0.50 mmol) of [2-(3-hexyl-phenyl)-5-iodo-3-methyl-3H-imidazol-
4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2) in 10 ml of DMF was
treated with 0.118 g (1.0 mmol) of zinc cyanide and 0.058 g (0.05 mmol) of tetrakis-
10  (triphenylphosphine)-palladium. This reaction mixture was heated up to 150 °C, stirred
for 8 hours at this temperature and subsequently cooled down to RT. Then, it was
poured into crashed ice and extracted three times with CH,Cl,; the organic phases were
washed with water, dried over magnesium sulfate, filtered and evaporated. The residue
was purified by flash column chromatography (CH,Cl,/MeOH 1:0 to 9:1) to give 0.18 g
15 (81%) of the title compound as light yellow oil. MS: 448.2 (MH").
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To 5.5 g (38 mmol ) of cycl opropyl am no-acetic acid
ethyl ester (internediate 7A) in 50 m of CH2ZQ@2 was

waeodedoBs0 g (38 Mol ) of Boc anhydri de and t hBCTER1008/@57934

was stirred for 1 h. Evaporatign of the solvent and
purification by filtration through a plug of silica
gel (eluent EtOAc/n-heptane 1:1) afforded 8.8 g (94%
of the title conpound as aExanplell8ss oil. MS: 244.1
(MH +) . B)

- [ddRL 3-nRButy2X0Y Gaf IRIBYS mEY6 kR Ph&RY)-3 ATinid@z0 849X 04t ¥dlidin-1-yl-
?acid tBy’f1 g’ter To sol u{(fgnag’p 63 m (1M?1r§]o(TE‘%f 63 4
mi’ﬁpjlméf'y "lflﬁtﬁ'ﬁ?ﬁ’lheexarret hyl di si |l yl azi de cooled to -78
0C under Ar was added, drop wise, a solution of 7.3 ¢
(30 mml) of (tertblutoxycarbonyl -
cycl opr opyl -am',(] acetpc acid ethyl ester in 10 nml of
THF. The m xturg wss byought to -40 OC and stirred for
Fh. 0.3 p §f acetyl chloride was then

guenched by 10%citric acid solution. The

m xture was then extracted with EtOCAc, dried with

sodi um sul fate and concent ed. Purification by flash

col umm chr omat ogr aphy [ n-bheptane/ Et OAc 1:9 to 2: 8]

afforded 5.8 g (67% of t t¥tl e conpound as

colorless oil, partially contami nated with the

starting material. MS: 286.1 (MH +) . O

Br £3a04 9106 ra88dees et ded BdryinieEmadih@s eB,D-Festes the procedure

gé?{ﬂgc OPEHER)E Hﬂ&I@F g@@e?wﬁ%ﬁ%ﬁbﬁﬁ*ﬁd by didgansiryafion of 3-
&ifR@irémethoxy-benzaldehyde into 2-(3-trifluoromethoxy-phenyl)-1H-imidazole; ii)
iodination of 2-(3-trifluoromethoxy-phenyl)-1H-imidazole to give 4,5-diiodo-2-(3-
trifluoromethoxy-phenyl)-1H-imidazole; iii) methylation of 4,5-diiodo-2-(3-
trifluoromethoxy-phenyl)-1H-imidazole to give 4,5-diiodo-1-methyl-2-(3-
trifluoromethoxy-phenyl)-1H-imidazole; iv) carboxylation of 4,5-diiodo-1-methyl-2-(3-
trifluoromethoxy-phenyl)-1H-imidazole to give 5-iodo-3-methyl-2-(3-trifluoromethoxy-
phenyl)-3H-imidazole-4-carboxylic acid; v) coupling of 5-iodo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid with 4-pyrrolidin-1-yl-
piperidine to give the title compound as light yellow foam. MS: 549.1 (MH").

Example 20

[3-Methyl-2-(3-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl]-(4-pyrrolidin-1-yl-

piperidin-1-yl)-methanone

N @)
I/\>\/(
F O
g @*“\ N

.
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et hyl ester was added 10 ml of 4M hydrochloric acid in
di oxane and the mxture stirred for 2 h. Diethyl ether

woe®vssn added and 3.5 g (70% of pr oduct wasPCHEBPRDE57934

by filtration. MS: 186.0 (M +%
3- Morpholin-4-yl-5-trifluorone %y benzoi c acid The

bl AR 11oRae B ERRE0, HBs ot e 2%
tifluarorhBdbky- ehmyl)ASHJmldegpbml (@ pyRrolido byl tieariding 1 -yl)-
thethaB8hE géxglfnﬁle 1B w@s h)T géﬁ%‘é&@ ive H9ORe coﬁ%‘(ﬂﬁl)d’ as off white foam.
ke &

oq, in analogy to internedi ate

3-Cyclobropyl-5-nethy|-2-(3-norpho|in-4-y|-5-trif|uoro
met hyl - phenyl ) - 3f fi m dazol Bxamdpledi boxylic acid et hyl
ester To 0.4 g (2 mol ) of

ﬁs eﬁlaﬁll% O@R}d’dlﬁ’? a){i% & 8@&0%‘:&%‘ ky ?ﬁélﬂd%ﬁlﬁbl&&%ﬁﬁ yl]-(4-

Bymmlncbhdl ylrpipendingl-yl) nfqt thyl -benzoic acid, 0.4 g
(2 mmol) of EDCI and 0.3 g (2 nmmol) of HOBT was added
2 mM of DW and 0.H (4 mmol) of triethylamne. The
m xture was stirr 3 h after which tine the
sol vent was renove evaporation; the residue was
then re-di ssolved i/n Et OAc, washed with 10%citric
acid sol ution, Jﬁ sodi um hydr ogen car bonat e
sol uti on, drie | i ium sul fate and

rd 0.8 g (939@ of crude

%— ycl O -(3 -4-yl -

rigluor yI-bénzoy ) m noj -3 oxo- butyric acid
ethyl est®¥” This matekial /fwas redi ssolved in 5 m of
EtOH and 1 g (8 mol) o moni um tri fl uoroacetate was
added. The sol vent was evapprated and the residue
heated to 130 OC for 16 h./ The cool ed residue

In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (example 19) was reacted with pyridine-3-yl-boronic acid to give the title
compound as colorless foam. MS: 500.1 (MH").



was partitioned between saturated sodi um hydrogen

carbonate solution and CH2Cl 2. The organi c phase was
wa@ledoemodrst h sodi um sul fate and concentrated. PCT/EP2008/057934

Purification by flash colum pg;pnatography

[ n-heptane/ Et OAc 6:4] afforded™ 0.4 g (55% of the

title conpound as colorless solid. Ms: 424.2 (MH +)

F) Example 22

3- Cycl opropyl - 5- net hyl - 2- (3- nor phol i n-4-yl -5-trifluoro

MMyl Bhehidisbiylnl Gaz@uerorethakd piatyl)C3 RGintdakbr4-y1]- (4-

title .conpound.was e ed from

BregbeiBr By peridiRee Ay Sento, ho i n- 4- yl - 5-

trifluoronethyl-phenyl)-3Him dazol e-4-carboxylic acid

ethyl ester in analNog\ to intermediate 9C. Ms: 396.2

(MH +). I nter nedi afé 16N

3- Cycl opropyl -5-fu -yl -2-(4-trifluoronethoxy-pheny
[)-3 -iniidazol e-4/carboxylic acid A)

3- Cycl opropyl - 5y an-2¢yl - 2-(4-trifluoronmet hoxy- pheny

k)-Sff-inidazol: oxylic acid ethyl ester Under
rgond Fon, 6f 1\071 g (3.23 mmol) of

Ni

| opr (4-t\ flu t hoxybenzoyl ) -am noj
-agetic & et hyl' ester (iynwternediate 7B) in 10.0 ni
of THF was~added drop op to 3.5 m of LiHVDS
(solution IMin THF, 3.5 ) cooled to -70 OC. The

for 1 hour at -30 OC. Ther, ajisolution of 0.167 g
(1.28 mmol ) of furan-2-carkapyl chloride in 10.0 m of
THF was

reacti on nm xture was stirazﬁ;sor 10 min at -70 0OC and

In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (example 19) was reacted with pyrimidine-5-yl-boronic acid to give the title

compound as colorless foam. MS: 501.1 (MH").

Example 23

[3-Methyl-2-(3-trifluoromethoxy-phenyl)-5-trimethylsilanylethynyl-3 H-imidazol-4-yl]-
(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

\Si/\
Vi
o e
F>\/ '\{ N

In analogy to the procedure described for example 12, [5-iodo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-
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added drop wise at -30 OC and the reaction m xture was

stirred for 1 hour at -300C and then allowed to reach
WORI0000e3862 hours. The brown sol uti on was parti PCDRRH08/057934

between a sat. NHACQ sol ution gnd Et OAc. The organic

phases were washed with brine and the aqueous phases

g@t’haagéé £§gﬁr¥§% Wé?n Ets % a"&l%lr][%%neﬁ%ﬁﬂg%C&ﬁ%% o éwert%e title

cnnp@mnhaﬁbd<bmmva5m@ MBhal ¥ 26¥HiE was purified by

col um chr omat ogr aphy (Et OAc/ n-heptane 1:1) to give

0.3 g of a 1:2 mxture of Egugblepaopyl - (4-

trifluoronethoxy benzoyl) -am no] -acetic acid ethyl

B Ea S Snbana o ERIBRYe i Eeraheny i dmidang -4y sidopyspolidin-t-
vlppipadidinalc k- m«tthyﬂomster This m xture (0.30 g, nax.
0.47 nmol) and 0.368 g (2.81 nmol) of
amoni untrifl uoroacgpate were stirred for 10 min in 5
m EtOH at room tenperature; then, the solvent was
evaporated and the/brown oil was heated at 110 OC over
ni ght. The readtt m xOure was cooled to RT and
artltloned bet Cl2 and sat. NaHC g 3 sol ution
xtracted wth CH2Cl 2. The
gtsgﬁlc We drj ver magnesi um sul f at e,
evdpor at'e ‘vd chriomatogr aphed (silica gel,
Et OAc/ n- heptane 1:4) ta_afford 0.098g (49% of the
title conpound as white p er. Ms: 407.2 (MH +). B)

3-Cyclopropyl-5-furan-2-y¥iﬁ:§4-trifluoronethoxy-pheny

| )-3ff-im dazol e-4- carboxylid¢ acid A solution of

0.076 g (1.87 mmol) of

3-cycl opropyl -5-furan-2-yl-2-(4-trifl uoronet hoxyphenyl

n analogy to the procedure described for example 13, [3-methyl-2-(3-trifluoromethoxy-
phenyl)-5-trimethylsilanylethynyl-3 H-imidazol-4-yl] - (4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (example 23) was reacted with potassium carbonate to give the title
compound as colorless foam. MS: 447.2 (MH").

Example 25

[5-Ethyl-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-
piperidin-1-yl)-methanone

Y
=Read.
.

In analogy to the procedure described for example 14, [5-ethynyl-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-



3ff-im dazol e-4-carboxylic acid ethyl ester and 0.013

g (5.42 mol) of LiOHin 4 mM of THF, 2 mM of MeCH and
WQ2009/00886H20 was stirred at 80 OC for 4.5 hourBCT/EP2908/057934

reaction mxture was then coolgd to RT, diluted with

Et OAc and washed with 10% KHSO4 sol uti on and brine

t

%{%&%@Hgﬁ&%@ 5%&“&&05@% g%gijve‘ﬂ?r{r%h gt‘rﬁeeé;éé %@‘flght yellow

ﬁmhtéﬂédﬁﬂﬁdﬁ&ﬁdbentrated in vacuo to give 69 ng (969

of the title conmpound as white powder. MsS: 377.1 (M

+) .Internediate 17 Example 26
5- N@thoxy 3-met hyl - 2- (3- trifluoronet hoxy-phenyl)-3

B B GRBFS R i BT B bR Pham Dl aenecty-himiderelat vl

pezolidindl-gapiperxdihi lcylpanatharmeinky| ester A stirred
solution of 1.826 g (5.0 nmol) of

5- brono- 3-net hyl -2-(3-trifl uor@iret hoxyphenyl ) -

3ff-im dazol e-4-carboxylic acyd (exanple 72) in 20 n
of DMF was treated at RT w .073 g (15.0 mml) of
pot assi um car bonate, foll Qned py addition of 0.62 m =
1.42 g (10.0 mmol ) of i odo ane. After 70 hours, the
reaction mxture was poured into crashed ice and

Qor gani ¢ phases were
washed with water, gnesi um sul f at e,

= -d Nhe reggi due was purified by
flash col um ch onat-grapﬁy (nshep\ane/CH 2C12 1:0 to
0:1) to give 1. F(193% of t\ne tixle conpound as
light yellow oil. V5. 379.0 ( Br). B)

[ 5- Brono- 3- net hyl - 2- ( 3- trifluorome oxy- phenyl)-3ff-im
I dazol -4-yl| -nethanol

In analogy to the procedure described for example 7, [2-(3-hexyl-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2)
was reacted with 6-chloro-pyridin-3-yl-boronic acid to give the title compound as light
yellow gum. MS: 534.3 (MH", 1Cl).

Example 27

[2-(3-Hexyl-phenyl)-5-(2-methoxy-pyridin-4-yl)-3-methyl-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

'
ge

3
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A solution of 5.62 m (5.6 mol) of |ithium alum nium
hydride ( 1 nolar in THF) was slowy added to a

W@ 009038 of 3.55 g (9.4 mmol ) of PCT/EP2008/057934

5- br ono- 3- net hyl - 2- ( 3- e
trifluoromethoxy-phenyl)-3ff-i rﬁ dazol e- 4-carboxylic

ggl %J#ﬁttmfﬂe Cl%ergge%lr ré &]eisg'rQb drFor ggam-li)ﬁy:: 7 0[9(%% ql%xwgoﬁ(/}% 212—3—1090 3-

afethet-380inmidazot dofl (- @mmhdlo 1- ﬂeplpauand -Hy-aneshynoad (eantple 2)

{N)ls 1%5%& w1th'2)m'€@19x§‘ %?rlﬂm' 4 yfg)rogllcl\cocﬂ @f \%ﬁh%ﬂ@:&gp&ﬂld as light
T, 1t _was extracted twice wth the organic

b%lé’%%l%w wetsh®dHW-t h wat er, dri ed over magnesi um

sulfate, filtered and evaporat ed. The residue was

purified by flash col um chxanpleagraphy (n-heptane/

EtOAc 9:1 to 1:1) to give 3.25 g (99% of the title

EREPEHR BRif Y 2EP B0 b e Pr i e M bk
Hm@lﬂfbnﬂﬂmlbaﬂ@ehlyﬂénﬂ@tb@mmﬁ on of 2.80 g (8.0 mml)
of [5-brono-3-nethyl-2-(3-trifluoronethoxy-phenyl) -
3ff-imdazol -4-yl] -nethangt—Nn 120 M of Et OAc was
treated in small portions/ -85 g (55.8 mmmol ) of
manganese(l V) oxide; the reactfon mxture was stirred
at RT for 2 hours and at 5¢ OC for 5 hours, it was
then cool ed down to RT filteyed (wth the aid of
di cal [ te) and the solv r& evaporated to give

2.2 a onpound as col ourl ess
@ e \D)

oil. I\/IS 349.0

5- Met hoxy- 3- net (3-triifl oro hoxy- phenyl ) - 3ff-i
m dazol e- 4- car bal d8hyde A sol uki on/of 1.00 g (2.9
nmol ) of

5-brono-3-nethyl -2-(3-trifl uoronet - phenyl ) -

3ff-im dazol e- 4- car bal dehyde in 23 m gof MeOH was
treated with 3.20 M (17.3 nmol)

In analogy to the procedure described for example 7, [2-(3-hexyl-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2)
was reacted with 2-chloro-pyridin-4-yl-boronic acid to give the title compound as light
yellow gum. MS: 534.3 (MH", 1Cl).



sodi um et hoxi de-sol ution (5.4 nolar in MeOH) and then
stirred at reflux for 48 hours. After cooling dow to

wWeI09Bs6s0l vent was evaporated, cold water anPCEEEW08/057934

10

were added and the mixture thep extracted tw ce with
Et OAc; the organi c phases were washed with water,

dried over nagnesiun1su|fah§ f& Bered and evapor at ed.

The residue was purified by—¥¥%sh—colunn

chr omat ogr aphy (n-heptane/EtOAc 4:1 to 1:1) to give

(- G Byl (ehenl-5) (Goneibney b idia- EhpounthyhaHh injezokdhilbid-

é?ﬂrbl@dinl\{sjrl—sﬁgériéinl “methdRone .
- Met hoxy- 3-net hyl -2- (3-trifl uoronet hoxy-phenyl)-3ff-i
m dazol e-4-carboxylic acid nethyl ester A stirred
solution of 0.300 g (1.0 mol )/~ of

5- met hoxy- 3-net hyl -2-(3-trN or onet hoxyphenyl ) -

3f f-i m dazol e- 4- car bal dehyfle iYy 40 mi of MOH was

treated with 0.25 g (5.0 of sodi um cyani de and
0.09 M =0.096 g (1.6 mD of AcOH fol |l onwed by 2.03
g (21 mmol ) of mangane oxpde. The reaction

m xture was stirred at [ef\ r 8 hours, then cool ed

dovmt o R ard f reda~fhe s | vents were renoved by
evaporation and 0 mateg and N¥t6GAc were added to the
residue. The m e)was extrgctedyw ce with EtOAc;

the organi c phases”were washed\wi th water, dried over
magnesium sul fate, filtered and ewaporated. The

resi due was purified by flash colu hr omat ogr aphy
(nheptane/ EtOAc 9:1 to 4:1) to gi¥ve §.29 g of an

about 1:1 m xture of 5-nethoxy- 3- Q::él -
2-(3-trifluoronet hoxy-phenyl)-3ff-im dazol e-4-carbal de
hyde and 5-net hoxy- 3- net hyl - .

In analogy to the procedure described for example 7, [2-(3-hexyl-phenyl)-5-iodo-3-

methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2)

was reacted with 6-methoxy-pyridin-3-yl-boronic acid to give the title compound as light

yellow oil. MS: 530.3 (MH").

Example 30

[2-(3-Hexyl-phenyl)-5-(2-methoxy-pyrimidin-5-yl)-3-methyl-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

O/




2-(3-trifluoronethoxy-phenyl)-3H i m dazol e-4-carboxyl i
c acid nethyl ester [Ms: 331.3 (MH)]. F)
WG20e0basky - 3- met hyl - 2- (3-trifl uor omet hoxy- phenpCl/EBI0DS/057934
m dazol e- 4-carboxylic acid A Séi rred solution of 0.27
g of a mxture of

g} {?aﬁc%?rgaz I 15;85 % ‘g % thl éﬁ%&)‘f@? t BQ%%@%&)@ 5-iodo-3-

Biethed ﬁb&ym@a:wéﬂml] (%pmolnci/mfu -Yeriperidindxylptmegiydnone (example 2)
3&'5'5‘ f'e%tg@’?v?ch‘? ﬁe%&%ﬁ%ﬁhﬂuﬁn@&l‘%&@ﬁﬁﬂadﬁ% %ﬁ/re thCle é'on%ﬂound as

was ' treated wt
ﬁ’*’tlf]@IW)mbe§ PiLAHMIE ut i on (1.0 nolar in H20 and the
m xture was stirred for 34 days at RT. It was then
poured into crashed ice, aBkdhhplesd with HO (1.0 N)
and extracted twice with Med ; the organic phases

e

R M Ry S U R ARES U Gl Ry -
pyrasldio di-ylnripetidio ntaylogredinone CH2C 2/ Me OH 1 0 to 4 1)
to give 0.056 g (ca. 22%over two steps) of the title
compound, whi ch has been used/wi®Hhout further
characterization. Exanple 1
(rac)-(3-Di et hylam no-pyrr
nyl)-5-iodo-3-nmethyl-3 - i
solution of 0.41 g (1 QX
2- (3 hexyl - phenyl) -1 po- yl -3i -im dazol e-4-

Q q Nte)lnlom of MeCN was
treated vvlth 0.

2-chl or o- 4, 6-di

to 0 0C. 0.33 i —OBOg(BOmm) of
N- et hyl nor phol i ne was added and irring continued at

O OC for another 2 <Nj

In analogy to the procedure described for example 12, [2-(3-hexyl-phenyl)-5-iodo-3-

din-1-yl)-[2-(3-hexyl - phe
dazol -4-yl] -nethanone A

methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2)
was reacted with prop-2-yn-1-ol to give the title compound as light brown oil. MS: 477.3
(MH").
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hours. Then, a solution of 0.159 g (1.1 mol) of
(rac)-diethyl-pyrrolidin-3-yl-amine in 5 mM of MCN

wok®mesed and the reacti on rri xture was al | owePCT/AR2008/057934

reach RT. After stirring at ;or 18 hours, it was

poured into crashed ice and ex?racted twice with

Et OAc; the organi c phases hed with water,

dri ed over nagnesiun1su|fa£%£g$¥§§ered and evaporated

The residue was purified by flash col um

Ehtohexdghaprly-5¢@Hn @hgxmm 1-yoyh ¢-wethyl-8 H-ignidezobr439]- (-
39hdinf1-$0Gpbhidih e -AeReNAbnaS | i ght brown oil. MS:

Egrsl(mfﬂ)ﬁp. T anghidlon

[2-(3-Fbxyl-phenyl) 5- |odo 3- et hyl - 3Hi m dazol -4-yl ] -
(4-pyrrolidin-I-yl-piperidin-| Ié- met hanone 7.20 ¢
(17.5 mol ) of
2-(3-hexy|-pheny|)-5-iodo-%/ thyl - 3ff-i m dazol e- 4-car
boxylic acid (internediate were dissolved in 290 n
of DMF and treated with 6.846 g (17.5 nmol) of HATU
7.30 M =5.30 g (52.4 ) O,Oet 3N were added and
after 30 mn, a solut|oh 0 42 g (17.5 nmmol ) of

o et royne iR, 70 mM of DWF wasadded.
ﬁ#ter 16 hours eact i\on myxtuxe was poured into
crashed ice and acted thrée tinpes with Et2q ; the
or gani ¢ phases were washed wit er, dried over
magnesi um sul fate, filtered and evaporated. The
resi due was purified by flash col uhr omat ogr aphy

(CH2A 2/ MeOH 1: 0 to 9:1) to give § g (90% of the
title conpound as |ight brown foam 549. 3 (MH)

In analogy to the procedure described for example 12, [2-(3-hexyl-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2)
was reacted with 3-methoxy-propyne to give the title compound as yellow oil. MS: 491.4
(MH").

Example 33

[2-(3-Hexyl-phenyl)-5-(3-hydroxy-propyl)-3-methyl-3 H-imidazol-4-yl]-(4-pyrrolidin-

293
Q
.

In analogy to the procedure described for example 14, [2-(3-hexyl-phenyl)-5-(3-hydroxy-

1-yl-piperidin-1-yl)-methanone

prop-1-ynyl)-3-methyl-3H-imidazol-4-yl]|-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone
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Exanpl e 3
[ 2- ( 3- Hexyl - phenyl ) - 5-i odo- 3- net hyl - 3H i m dazol - 4-yl ] -
wQ 2000@0389dr oxy- et hyl )- [1, 4] diazepan- 1-yl] -PEI/RR200sIE57934
I n anal ogy to the procedure described for exanple 1,
2- (3- hexyl - phenyl ) - 5-i odo- 3-

3 TR P PO Gy AL P

sasllow gitt MpeH$ b H'). MS: 539. 3 (M)

Exanpl e 4
(rac)-(3-Diethylam no-pyrregkifbiesh-yl)-[2-(3- hexyl - phe
nyl)-3-net hyl -3ff-imdazol-4-y - met hanone A

ol ution of 3 0.43 ) of .. -
f%—bcﬁﬁfﬁngnea?lﬁér@rﬁﬁ oK\ PFRY] a?ﬂ!qth&h%’i-t@l.deéqlh‘le—%%mrohdm-
Yy)-piperidado-yB-methaybaf f - i m dazol - 4-yl ] - nmet hanone
(example 1) in 10 M of MeOH was treated with 0.091 ¢
(0.1 nmmol) of Pd-C (10% and the reaction m xture was
then hydrogenated with H2 (1 bar t RT for 2 hours.

After renoval the catalyst by filtration,the sol vent
was evaporated conpletely t ive 0.17 g (96% of the
title conmpound as Iigh%qye |OW’8 . MS: 411.2 (VH +)

i m dazol -4-yl]-(4-pyrr
anone In analogy to
npl & 4,

In analogy to the procedure described for example 14, [2-(3-hexyl-phenyl)-5-(3-
methoxy-prop-1-ynyl)-3-methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (example 32) was hydrogenated using platinum oxide as catalyst to give the
title compound as light yellow oil. MS: 495.4 (MH").

Example 35

[5-[3-(4-Fluoro-benzyloxy)-propyl]-2-(3-hexyl-phenyl)-3-methyl-3 H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone
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15

20

met hyl - 3ff-i m dazol -4-yl] -(4-pyrrolidin-
1-yl-piperidin- 1-yl) -nmethanone (exanple 2) was

whyweosnat ed to give the title conmpound as | i BEE/EP2008/057934

yellow gum MS: 423.4 (MH +) . Exanple 6
[ 2- (3- Hexyl - phenyl ) - 3-net hyl - 3H-1 m dazol -4-yl]-[4-(2-h

d o
(LA L0950 XL RSS! A0 o
{nz:ﬂ(yg-,%ﬁ{emylﬂamh-énxl] 14 Byirolidn3-yl-piperidin-1- yl) -methanone (example 33)
et bbby 3hif = 'OnP6§agZRj 834m¥1|1(11) of Ll"ﬂﬂoﬂ@ﬁ%l@f%ﬁ@ hﬁ/'S)O‘ ml of DMF was

k %) di azepan- "1- - met hanone exarrg) 3)
Geeb YR & g 60- @% mén?lh of seqipg yshdsun /Oa%*snersgm i pgRgal oil) at
EﬁfmAﬁ@ stifidnds ﬂ)r (1&'5| holirs, Ei%afw&tﬁ)ﬂmmture was poured 1nto crashed ice and

5- 3-h
g)ftfﬁ E’f&z l{geagv &)ﬁ'yﬁ.‘lﬁ(()(l)rlgatf%ﬁ}/ﬂhﬁ es %/ Wi'p evﬁslaﬁl:‘{ﬁ w1t¥1 water, dried over
fn-aghf)smmtsh]éa‘lan@te'feﬂ and ovaporaed. ofThe r&tdegw{sOpbifieantm flash column
%rroh%t((giaﬂhyi h%&)h’fﬁd’% ?)SAE} F’tg'@; 6q33gf {%E?JI% %?ﬁl%l title compound
Q@i@lﬁwlb‘@)ﬂ aM§ WomdYG X 1.0 nmol ) of 4-fl uor ophenyl
boronic acid in 10 m of DM was added drop by drop

2.50 ml of tribasic potassgumpleasphate (2 Min
water), followed by 0.029 g (0.025 rmol) of

[EladBr bR R R Cotey Dot B - L ppotidin- 1y

pipdridinbghueathhyorxool ed down to RT, then poured into
crashed ice and extracted three tines with CHd 2; the
organi c phases wdre washed with water, dried

*Q*Q

In analogy to the procedures described for intermediates 1B, 1D-F and to the procedure
described for example 2, the title compound has been obtained by i) transformation of 3-
trifluoromethyl-benzaldehyde into 2-(3-trifluoromethyl-phenyl)-1H-imidazole; ii)
iodination of 2-(3-trifluoromethyl-phenyl)-1H-imidazole to give 4,5-diiodo-2-(3-
trifluoromethyl-phenyl)-1H-imidazole; iii) methylation of 4,5-diiodo-2-(3-
trifluoromethyl-phenyl)-1H-imidazole to give 4,5-diiodo-1-methyl-2-(3-trifluoromethyl-
phenyl)-1H-imidazole; iv) carboxylation of 4,5-diiodo-1-methyl-2-(3-trifluoromethyl-
phenyl)-1H-imidazole to give 5-iodo-3-methyl-2-(3-trifluoromethyl-phenyl)-3H-
imidazole-4-carboxylic acid; v) coupling of 5-iodo-3-methyl-2-(3-trifluoromethyl-
phenyl)-3H-imidazole-4-carboxylic acid with 4-pyrrolidin-1-yl-piperidine to give the
title compound as light yellow foam. MS: 533.1 (MH").



over magnesium sul fate, filtered and evaporated. The
residue was purified by flash col um chromat ography

W@ SHI@BMEOH 1: 0 to 9:1) to give 0.20 g (76% PCI/EP1968/057934

10

15

title conpound as |ight yelloyggjl. MB: 517.4 (MH)

. Exanpl e 8

[ 2- ( 3- Hexyl - phenyl ) - 3-net hyl - 5- pyri dm 3-yl -3
-inidazol-4-y|]-(4-pyrro|ié&ﬁamkﬁﬂpiperidin-

| -yl)-methanone In anal ogy to the procedure descri bed
{PMeaaTPi3erifluck@nétBylbsienlyt Iremvidazsi=4-9Hq4 Pyrrolidin-1-yl-
nEth%l- f[-l dazol -4-yl] "-(4-pyrrolidin-

RIRGTIAW- Gxbimgethanane | )y " npt hanone (exanpl e 2) was
reacted with pyridin-3-yl-boronic acid to give the

tith ] Ii;“t yellow oil. MsS: 500.3 (MH)
phre met hyl -5-pyridin-4-yl-3ff-imdaz

ol - 4- [ 1-yl pi peridin- 1-yl)

- met ha : he procedure described for

exanpl e enyl ) - 5-i odo- 3-

nmet hyl - 3f f -i mi dazol - 4-yl\] -(4-pyrrolidin-

1-yl -piperidin- 1-yl) - none (exanple 2) was

reacted wth pyridin-4-yl-bpronic acid to give the

title conpound as |ight ow oil. Ms: 500.3 (MH)

Exanpl e 10

b fldarad PP B sk & dyprod byl 2 4™

miftdoydmethylephenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-

methanone (example 36) was hydrogenated to give the title compound as light yellow oil.

MS: 407.3 (MH").

Example 38

[3-Methyl-5-pyridin-3-yl-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

PN
e h N
F N

\ N

In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(3-
trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-
methanone (example 36) was reacted with pyridine-3-yl-boronic acid to give the title
compound as colorless oil. MS: 484.4 (MH").
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In anal ogy to the procedure described for exanple 7,
[ 2- ( 3- hexyl - phenyl ) - 5-i odo- 3-

WOoreaonpd3sef f - i m dazol -4-yl] -(4-pyrrolidin- PCT/EP2008/057934

1-yl -piperidin- 1-yl) -nethanope (exanple 2) was
reacted wth (4-nmethoxycarbonyl’phenyl)boronic acid to
give the title conpound asg] | rown oil. Ms: 557.3
(M) . Exanpl e 11 kit 39

4-[2-(3-Hexyl -phenyl)-Il-nmethyl -5-(4-pyrrolidin-1-yl-p

%Maef-ﬂ‘ 1S L}%};I’%ﬁfdgl? 9%{1{25('39&1813_6}2@@%% é‘h%l;yi) SHREARRLE- 261 4
pyrolidin: Ingxgipenigiariyyl)-methanromg| - 5- (4- pyrrol i di n-
1-yl - pi peridine-|-carbonyl)- 1ff- imdazol-4-yl]
-benzoic acid mgdhR\ ester (exanple 10) in 10 m of
THF/ MeOH 1:1 wag addbd drop by drop 0.67 m (0.67
nmmol) of lithiu roxide solution (1 nolar in water)
and the reaction/m xture was heated up to 50 0C. After
10 pours, theysg| ventg were evaporated and the residue
PQured into dgrasWed fce, acidified wwth HJ (25% in
aqd twice with CHd 2/ 2-propanol 4:1
anr¢ phages dried over magnesi um sul f ate,
d’; d evapor g ed. \The residue was purified by
flash cof'um chromatogrgphy (CH2A 2/ MeOH 1:0 to 9:1)
to give 0.13 g (89% of\the title compound as |ight
brown solid. Ms: 541.2 (yMH ) .Exanple 12
[ 2- (3- Hexyl - phenyl ) - 3- ngt hyl - 5-tri net hyl si | anyl et hynyl
-3 -iniidazol-4-yl]-(4-Nyrtolidin- 1-yl-piperidin-
| -yl)-met hanone To a suspension of 0.55 g (1.00 mmol)
of [2-(3-hexyl-phenyl)-5-iodo-3-nethyl-3ffim dazol -
In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(3-

trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (example 36) was reacted with pyrimidine-5-yl-boronic acid to give the title
compound as yellow solid. MS: 485.3 (MH").

Example 40

[3-Methyl-2-(3-trifluoromethyl-phenyl)-5-trimethylsilanylethynyl-3 H-imidazol-4-yl]-
(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

-
Si
//
N7 N P
e F \N \
- \

In analogy to the procedure described for example 12, [5-iodo-3-methyl-2-(3-
trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-



4-yl]-(4-pyrrolidin-I-yl-piperidin-I-yl)-nmethanone

(exanple 2), 0.057 g (0.3 mmol ) of copper(l) iodide,
W@2W903361 0. 1 nmol ) of tetrakis-(triphenyl phospti/RR)008/057934

pal I adium and 1.134 g (3.00 my}) of

t et rabutyl ammoni um odide in 10°m of DVF were added

E} gé% El eX%%lpfyg,%) q'dg %ﬁéct%i md}l s%?%lc@{rlel% Séﬂz tjhl e

ticrmn@lll‘r@/dsshrbvnadef@a &3 WeltE)added and t he react| on
was heated up to 70 OC for 1 hour and subsequently

cool ed down to RT. The reagigﬁ@enﬂxture was then
poured into crashed ice and extracted twice with

[ i gt e ol S e Sl Phg Defidamidmtol S amyarpticin-1-

5 Ylhgipeedinduiel) washmuonef i ed by flash col umm

chr omat ography (CH2Cl 2/ MeOH 1:0 to 9:1) to give 0.52
(100% of the tit conmpound as brown oil. Ms: 519.4
(M) .Exanple 1
[ 5- Ethynyl

-1 erazoI )N

- phenyl ) - 3- net hyl -

rrolidin- 1-yl piperidin-
solution of 0.52 g (1.00 nmol) of
- 8- et hyl -

Iany\ethy A3f f -1 m dazol -4-yl ]

di n- "1-yK-pi p&ridin- 1-yl) -methanone
(exanmpl € 12) in 10 Ei/OH. THF 5:1 was added 0. 277 g
(2.0 nmol ) of solid potassium carbonate and the
reaction m xture was stihd:d at RT for 18 hours. It

was then poured into crashed ice, acidified with HC
(25%in water) and extr twice wwth CH2Q2; the
organi ¢ phases were washed with water, dried over

magnesi um sul fate, filtered and '
In analogy to the procedure described for example 13, [3-methyl-2-(3-trifluoromethyl-

phenyl)-5-trimethylsilanylethynyl-3 H-imidazol-4-yl] - (4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (example 40) was reacted with potassium carbonate to give the title
10 compound as yellow oil. MS: 431.4 (MH").

Example 42

[5-Ethyl-3-methyl-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-
piperidin-1-yl)-methanone

15 In analogy to the procedure described for example 14, [5-ethynyl-3-methyl-2-(3-
trifluoromethyl-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin- 1-yl-piperidin-1-yl)-



10

15

evaporated. The residue was purified by flash colum
chromat ography (CH2A 2/ MeOH 1:0 to 9:1) to give 0.27 ¢

W@ 8@oosbi t he title conpound as |ight brown soPCTHEPNBS/057934

447.4 (M#+) . Exanple 14 69 -

[ 5- Et hyl - 2- ( 3- hexyl - phenyl ) - 3- et hyl - 3H-i mi dazol - 4-yl ]
m(ezh ?‘IX%(% P Xa 1%3@1%}%% B?%ngnagﬁ rhsn‘*]g plé’t r?unII“S!nHQ o&?ﬁrst to give the
[166 earhyoryid @3-yelbown -Bemptd AMHMet hyl - 3f fi mi dazol -
4-yl]-(4-pyrrolidin-I-yl-piperidin-I-yl)-nmethanone
(exanple 13) in 5 m of I\/bgggl#§4greated with 0.031 ¢

(0.03 mmuol ) of Pd C (10% e reaction m xture was

with H2.(1 bar) a for 2 hours.
WY STBUE oL fla- Sk Bipgadhey @rbarhli f o o g pgmphenyl)-
WHsingdajobr 4c@boniftik resi due was purified by flash
col utm chr omat ogr aphy (CH2CO 2AMeOH 1:0 to 4:1) to give
0.12 g (92% of theNitle conmpound as |ight yell ow
oil. M5: 451.1 ( . Exanpl e 15
[5 C,ycl opr opyl - 2- ( 3- hexyl - phenyl ) - 3- net hyl - 3H i m dazol
j Y piperidin- |-yl)-nethanone A
.50 mmol ) of
-5-1 odo 3-net hyl -3ffi m dazol -
peridin-1-yl)-nmethanone
) of cycl opropyl boronic
of tribasic potassium

In analogy to the procedure described for example 18, [5-iodo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (example 19) was reacted with zinc cyanide and tetrakis-
(triphenylphosphine)-palladium in DMF to give the title compound as colorless foam.
MS: 448.2 (MH").

Example 44

[3-Methyl-5-pyridin-4-yl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone



phosphate in 10 mM of toluene was treated with 0.30 ni
of water, followed by 0.03 1 g (0. 11 mml) of
wa eiogpedsohexyl phosphi ne and 0.012 g (0. 055 mMmuoPQT/BP2008/057934
pal | adiun(l1)acetate. This reaﬁglon m xture was heat ed
up to 100 OC, stirred for 18 hours at this tenperature

ARSI SORLE AL Ty, TSas SaGLHAM (2.

trvﬂtweommth)Epmcfl) $Hemidzahit vl pHapwsoliden-d-xhepsipraidlinl th)-
WRtehond (éx@ﬂi?f%vl@'j wqgﬂﬂ@éﬂ W’@h%lnfdﬁ{ @ 1-bbtdet &4 ve it the title
evapor at ed he resi ue was yrl by flash co
ENHPBPHASalPRlF s AP DORBOM L )o to 4 1) to give o 077
g (33% of the title conpound as light yellow oil. Ms:

5 463.4 (MH+) . Exanple 16 Example 45
[ 2- (3- Hexyl - phenyl ) - 3- net hyl - 5- pyri m di n-5-yl -

| 44- -(4- r di
BN R T e —
PWO ianipyle-piperidin-1 3l e anph@nyl) 5-i odo- 3-
nmet hyl - 3ff-i m dazol -4-yl] -(4-pyrrolidin-
1-yl -piperidin- 1-yl) -methanone (exanple 2TChwak
reacted with pyrimdine-5{yl-bgyonic acid to give the
title conpound as IighI y&(l oyoil. M 501.3 (M)

Exanpl e

[2- (3 < 3- methyl -5 i di n-2-yl-3Himdazo
| -4-yl] in- 1yl piperidin- 1-yl)

-met hanone I n amalBgy to the pxocedure described for

exanple 7, [2-(3-hexyl-phenyl)-5-10do-3 OH
N

In analogy to the procedure described for example 2, 2-(3-hexyl-phenyl)-5-iodo-3-

10 methyl-3H-imidazole-4-carboxylic acid (intermediate 1) and ((R)-1-piperidin-4-yl-
pyrrolidin-2-yl)-methanol di-hydrochloride (intermediate 2) gave the title compound as
light red amorphous solid. MS: 579.3 (MH").

Example 46

[4-((R)-2-Hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-[5-iodo-3-methyl-2-(3-
15  trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-methanone

I Chiral
(o Nlé—-(:
S \
OH

In analogy to the procedure described for example 2, 5-iodo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid (example 19) and ((R)-1-
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met hyl - 3ff-i m dazol -4-yl] -(4-pyrrolidin-
1-yl-piperidin- 1-yl) -nethanone (exanple 2)was

wo gaevessei t h pyridin-2-yl-boronic acid to gi VRCT/BR2008/057934

title conpound as ye||OMISO|Id MS: 500.0 (M)
Exanpl e 18
%@gﬁaﬂﬁbﬁ( ﬂj]\{é)-.)z 3%4? e azl ar- ﬂ)ﬁﬁ@%ﬁl Gﬁl{gfﬁée%\lﬁe BY Qsie the title
snuhmurmi“anfghOreﬁﬁﬁlcgpl(l@mSOhMS) STE3 (MH )
[ 2- (3- hexyl - phenyl ) -5-i odo- 3-net hyl -3ff-i m dazol -
4-yl]-(4-pyrrolidin-I-yl-piperidin-I-yl)-nmethanone
(exanple 2) in 10 m of DMVEXapRle#tYeated with 0.118 ¢
(1.0 mmol ) of zinc cyanide and 0.058 g (0.05 mml) of
[@((RE)JQLHydI(OkﬂnEﬂﬁnﬁ&ﬁbH&lﬁm ﬁl@—)plpéiﬁl'llﬁ—dqil}»l['ﬂ métHy$-5- CFyrlmldln 5-yl-
%?ﬁ b ure mas Eﬁ? ﬁaloh 50, 0C, stirred for

Sifora gy RhERRY AT BBy cool ed
down to RT. Then, |t was poured into crashed i ce and
extracted three ti fEs\with CH2Q; thehtflgani ¢ phases
were washed with ter ,Ndried over magnesium sul f ate,
filtered and evapo . The residue was purified by
flash colum chro tography (CH2CVMeCH 1: 0 to 9:1) to
give 0.18 g (81 title conpound as I|ight
yq;:llowml X ) . Exanple 19
[§%<e ' j f1 uor onet hoxy- phenyl ) -3

d idi n-1 -yl pi peridin-

I-yIF 0 the procedures descri bed
for inter ‘dlates I B, |

descri bed for exanple 2, th
obtained by i) transformati

In analogy to the procedure described for example 7, [4-((R)-2-hydroxymethyl-
pyrrolidin-1-yl)-piperidin-1-yl]-[5-iodo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-
imidazol-4-yl]-methanone (example 46) was reacted with pyrimidine-5-yl-boronic acid
to give the title compound as light yellow oil. MS:531.3 (MH").

Example 48

[4-((R)-2-Hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-[3-methyl-5-pyridin-4-yl-2-
(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-methanone

N Chiral
/N
N O
F B
X° NN
F7 \
OH
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trifluoromethoxy-benzal dehyde into
2-(3-trifluoronethoxy-phenyl)-I1ff-imdazole; ii)

WO papedsson of PCT/EP2008/057934

2-(3-trifluoronet hoxy-phenyl) - ; f-im dazole to give
4, 5- di i odo- 2- (3- trifl uoronmet hoxy-phenyl)- [ff-
I
I{QI%\?(%% & ‘the 8%(ed_ %@%cﬁed‘%ﬁ; ?}IamdﬁleS j o(?lg)qg—%yggoxgmethyl—
nyrsoldimdd)d) leedhyl yH- [3iode 13- e tht- éffétthﬂuymmﬁéhr@m)l?henyl) -3H-
ll'IllfdaZdl . ﬂ?%@tl@amo‘rﬁkex“é (ptpeoll@ﬁ L@ 'r&@tegfwnh pyrldln -4-yl-boronic acid to
di i odo- | - net | uor omet hoxy- phenyl) -
glflf '_theI t}ﬂedggmognfl a5 ]ggh;é(ellow 011 MS 530.2 (MH").
5-i0do-3-nethyl -2-(3-trifl uoronet hoxyphenyl) -
3ff-im dazol e- 4- car boxyl i cEranple 49) coupl i ng of
5 i odo- 3- net hyl - 2- ( 3-

£ SO PO Ly RSy SR sy

fﬁ trlfbwcmmp@wmphsnyl gHtmyéMOb\Aryflbmﬁhamne 549.1 (MH)
Exanpl e 20

[3-Methyl -2-(3-tri N
4-yl]-(4-pyrrolidi

omet hoxy- phen@hjral3f f -i ni i dazol -
pi peridin- |-yl)-methanoneln

[5-iodo-3-nethy|-2- 3- trifluoromethoxy-phenyl)
-3ff-imdazol - -(4epyrrolidin- 1-yl-piperidin-

) nethano,e le 19) was hydrogenated to

e | e sQppound as of f-white foam MsS: 423.2
.| il e 2 N

yridnkS-y -2-(3-trifluoromet hoxy-phenyl) -
3H i m dazo¥<4-yl]-(4- pyrrofidin- 1-yl-piperidin-
1-yl) - et hanone \ OH

In analogy to the procedure described for example 7, [4-((R)-2-hydroxymethyl-
pyrrolidin-1-yl)-piperidin-1-yl]-[5-iodo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-
imidazol-4-yl]-methanone (example 46) was reacted with pyridin-3-yl-boronic acid to
give the title compound as off-white foam. MS: 530.3 (MH").

Example 50

[2-(3-Hexyl-phenyl)-3-methyl-5-pyrimidin-5-yl-3H-imidazol-4-yl]-[4-((R)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone

Chiral
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In anal ogy to the procedure described for exanple 7,
[ 5-1odo-3-nethyl-2-(3- trifluoromethoxy-phenyl)

WO opodassdazol -4-yl] -(4-pyrrolidin- 1-yl-pi pePCHEP2008/057934

1-yl') - methanone (exanple 19) - vas reacted with
pyri di ne-3-yl-boronic acid to glve the title conpound

Frg r%g(%%%r%)ﬂ% proge ure rﬁ@crélgse%] o% )%wr I’f g'r}%#ﬂﬂe;ﬁ‘%nxl) 5- 1|,(])do 3-
me)hYB3Hi nmldd@iéfylh{%rl( (]R)(Zth‘/cimmotthuh prerralicn-1 mlbemeddm-l -ylI-
hieWahoAEL &%@H&Qﬁg Wa@f@l:t@@ Wl&%ﬁlﬁﬁd%&g%ﬁ%{frgng%\?ﬁ&b BEA the title

for exanpl e

fqmp¢lut¢r%§r¥’§bhﬁi19wm&1eﬁv$)53- f(MvHrﬁ dazol - 4-yl ]
-(4-pyrrolidin- 1-yl-piperidin- 1-yl) - methanone
(exampl e 19) was reacted WEkdmplybim di ne-5-yl -boronic

acid to give the title conpound as col orl ess foam Ms:

E@f‘%}i‘t By SRRy s B R U o
mamythyl pysrrolndmdazlbuomnylnq l-yé 4mp5han@n¢ di n-
1-yl-piperidin- 1-yl)-nethanone I n analogy to the
procedure described for exa Bl 12, Chiral

[ 5-i odo- 3-met hyl - 2- (3- tri f#/uor®met hoxy- phenyl )
-3ff-imdazol -4-yl] -(4-pyriNetdin- 1-yl-piperidin-
1-yl) -nmethanone (exanple 1 was reacted with
trimethylsilylacetyl ene N e title conpound as
dar k bromn gun1 MS: 519.[2 ( Exanpl e 24

[5 v TR AStR f | uohamet hoxy- phenyl ) - 3 f -
|n1dazol 4- yI] ( ol i di\p- Iyl< ?

In analogy to the procedure described for example 7, [2-(3-hexyl-phenyl)-5-iodo-3-

methyl-3H-imidazol-4-yl]-[4-((R)-2-hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-
methanone (example 45) was reacted with pyridin-4-yl-boronic acid to give the title
compound as light yellow oil. MS: 530.2 (MH").

Example 52

[2-(3-Hexyl-phenyl)-3-methyl-5-pyridin-3-yl-3H-imidazol-4-yl]-[4-((R)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone

N Chiral
N\



pi peridin-I-yl)-nmethanone In anal ogy to the procedure
descri bed for exanple 13,
WO 20001003891 - 2- (3-trifl uoromet hoxyphenyl) PCT/EP2008/057934
-5-trinethylsiIanylethynyl-3ff7'p1dazol-4-yl]
-(4-pyrrolidin- 1-yl-piperidin-"1-yl) - methanone

fne 'I‘E%)ﬁo@ Rr\é@edurreegesE ggedvi‘o} «E}ia (htl ng%@he%lﬁ;%@%&llj—;—%do 3-
(Imhyj 3H-imxidngsll ¢- }Q}} [4-((R)-2-hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-
IIIEE'EIEBBMJB ¢ &aﬁ%fe%sl) WAs ﬁc%ctteﬂ fih 1@['{:{3?)—5'@—’6&(91‘1@5&& o g’-i% ihltitle

dazol - 4- 4-pyrrol i dn- - | pi péridin-
ﬂ@?P?m%%FH%hHW@“Pﬁ)5ﬁ§§6§93ﬂ@1 He procedur e descri bed
for exanple 14, [5-ethynyl-3-nethyl-2-(3-
5 trifluoronethoxy-phenyl) - B¥fmplebaazol - 4-yl ]
-(4- pyrrolidin- 1-yl-piperidin- 1-yl) -nmethanone

t h
LB DR R P RO R Ry B iy etz
E)iamp@emxy phenyl) 3H-imidazol-4-yl]-methanone
[5-(6-Chl oro-pyridm 3-yl)-2-(3-hexyl - phenyl) - 3-net hyl -
3H i mi dazol -4-yl]-(4- pyrrolidin- 1-yl-piperidin-
| -yl)-methanone In anal ogy to the procedure descri bed
for exanple 7, [2-(p-hexyl-phenyl) é dQdo 3-
nmet hyl - 3ff -i m dazolf-4-yl] -(4-pyrrofli
1-y|-piperidin Ni=xl ) -Qkethanone (exanple 2) was

react yridi n-3-yl-boronic acid to
§i as |ight yellow gum MS: 534.3
EH,

F

10 In analogy to the procedure described for example 2, 5-iodo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid (example 19) and ((S)-1-
piperidin-4-yl-pyrrolidin-2-yl)-methanol di-hydrochloride [prepared as described for
((R)-1-piperidin-4-yl-pyrrolidin-2-yl)-methanol di-hydrochloride (intermediate 2), but
starting from (S)-(-)-pyrrolidin-2-yl-methanol] gave the title compound as brown

15 amorphous solid. MS: 579.1 (MH").
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Exanpl e 27
[ 2- ( 3- Hexyl - phenyl ) - 5- ( 2- net hoxy- pyri dm 4-yl) - 3- net hyl
WO 29foedsarzol - 4-yl ] - (4- pyrrolidin- 1-yl-pi perPdi/BP2008/057934
1-yl)-met hanonel n anal ogy to the procedure descri bed
for exanple 7, [2-(3-hexyl-phenyl)-5-iodo- 3-
met hyl - 3ff-i m dazol -4-yl] (A4 rrolldln-
1-yl -piperidin- 1-yl) -net £ TAQé—%exanple 2) was
reacted with 2-nmet hoxy yr|d|n 4-yl -boronic acid to
th-Ué) ﬁﬂéydrpwreethWMdP ipd-ylj gmerlylm 1-oW- [Gumethyss-p3gding4-yl-2-
Ewi'ﬁuoroﬁéﬁim&'% é8y1)-3H-imidazol- 4 -yl]-methanone
(2-Chl oro-pyridm4-yl)-2-(3-"hexyl - phenyl ) - 3- net hyl -

3Hi m dazol -4-yl ] -(4-Npyrrolidin- ysy&aplperldln-
1-yl)-met hanone | ogy to the procedure descri bed
for exanple 7, [2N3-hgxyl-phenyl)-5-iodo- 3-
nmet hyl - 3f f-i mi dazolY>&yl] -(4-pyrrolidin-
1-yl - pi peridin- - met hanone (exanple 2) was
reacted with 2-k idin-4-yl-boronic acid to

ve bhe tit as light yellow gum Ms: 534.3

t hoxy- pyri di n- 3-yl ) -3-net hy
pyrx ol idin- 1-yl-piperidin-

to the procedure descri bed
for exanple 7, [2-(3- hexyl phenyd)s ﬁ i odo- 3-

met hyl - 3f f-i mi dazol - 4-yl ] pyrrolldln-

1-yl -piperidin- 1-yl) -ne han ne (exanple 2) was
reacted with 6-nethoxy-pyrnNgrn-3-yl-boronic acid to
give the title conmpound as |ight

In analogy to the procedure described for example 7, [4-((S)-2-hydroxymethyl-
pyrrolidin-1-yl)-piperidin-1-yl]-[5-iodo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-
imidazol-4-yl]-methanone (example 53) was reacted with pyridin-4-yl-boronic acid to

give the title compound as colorless foam. MS: 530.1 (MH").

Example 55

[4-((S)-2-Hydroxymethyl-pyrrolidin- 1-yl)-piperidin-1-yl]-[3-methyl-5-pyrimidin-5-yl-
2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-methanone

N‘f%N Chiral

In analogy to the procedure described for example 7, [4-((S)-2-hydroxymethyl-
pyrrolidin-1-yl)-piperidin-1-yl]-[5-iodo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3 H-
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yellow oil. Ms: 530.3 (M#) . Exanple 30
[ 2- ( 3- Hexyl - phenyl ) - 5- ( 2- met hoxy- pyri m di n-5-yl) - 3- net

Whm900986385Mm dazol -4-yl]-(4- pyrrolidin- 1-yl-pi PEr/ERI0NS/057934

1-yl)-met hanonel n anal ogy to ;ﬂ;_procedure descri bed
for exanple 7, [2-(3-hexyl-phenyl)-5-iodo- 3-

thyl-35f -0 m l,-4- 2 4- rolidihn- . ... o
ﬁl}(/f‘l'rlé_/orl)—iélr—){feli—lnllcﬁ%a%%ﬁg gfz)san%/ﬂrlrle tS?])gxr/]vgg }e[ga{;tgg é/ﬂ%tgyrf)nldvl\%esﬁ—yl—boromc acid
roegive bd tifle chmPowed hghtyprown pii §1S155L.) (Misbp.oni ¢ acid to
give the title conpound as yellow oil. MS: 531.5 (M)

. Exanple 3 1 Example 56

[ 2- (3- Hexyl - phenyl ) - 5- ( 3- hydr oxy- prop- | -ynyl ) - 3- net hyl
fzstﬂ?raapld@ Hllletﬂyl%—]o‘d()éb—(33Miﬂlﬁirbﬂ'eﬂryl—ﬂ;hé&{nyBHﬁfrﬁ&’dzB_tA—yé]—(4—
1l-y %&hEt anone _In analogy to the procedure describe
pyirolidinnipylepiperidipol-ylzmeghanonghenyl ) - 5- i odo- 3-

nmet hyl - 3f f-i mi dazol -4-yl] -(4-pyrrolidin-

1-yl -piperidin- }-yl) -nmethanone (exanple 2) was

reacted wth prop-2-yn-l-ol to give the title conpound
as Fight bro (| . 477.3 (MH) . Exanple 32

F2<[ 3- Hexyl - ghen -ts-nethoxy-prop-l-ynyI)-3-nethyI
37 - Ngraagor- Nl | - ( pyrrolidin- 1-yl-piperidin-
I-yl) none\l n y to the procedure described

nethyl; fdazol -
1-yl - pi peri - 1-yl) -

-(4-pyrrolidin-
t hanone (exanple 2)

.
In analogy to the procedure described for intermediate 1F and to the procedure described
for example 2, the title compound has been obtained by i) carboxylation of 1-
cyclopropylmethyl-4,5-diiodo-2-(3-trifluoromethyl-phenyl)-1 H-imidazole (intermediate
3) to give 3-cyclopropylmethyl-5-iodo-2-(3-trifluoromethyl-phenyl)-3H-imidazole-4-
carboxylic acid; ii) coupling of 3-cyclopropylmethyl-5-iodo-2-(3-trifluoromethyl-

phenyl)-3H-imidazole-4-carboxylic acid with 4-pyrrolidin-1-yl-piperidine to give the
title compound as light yellow solid. MS: 573.2 (MH").



was reacted with 3-nethoxy-propyne to give the title
conpound as yellow oil. MS: 491.4 (M#) . Exanple 33

W@ 200080386k y| - phenyl ) - 5- ( 3- hydr oxy- propyl ) - 3- neRCI/EPRBB/057934
m dazol -4-yl ]-(4-pyrrolidin- ;-yl-piperidin-
1-yl)-met hanone In analogy to zhe procedure descri bed
for exanple 14, [2-(3-hexyj: QSQgg)-S-(S-hydroxyprop-
1-ynyl) -3-nethyl-3ff-imdazot=47yl] -(4-pyrrolidin-
1-yl-piperidin- 1-yl) -nethanone(exanple 31) was
h%rﬂvdgemvbmethglrﬁwgyqm)ilatél-hlu%n(i:kmm@ra@edai-ahylsxl)-ﬁH—lgnd@ol-4-Yl]—
glxg)&lg?lgdig—dflcﬁfﬁlﬁémﬁnqsyl)’—%ét%o?ﬂe| . M5 481.4 (MH) .

[ 2- (3- Hexyl - phen
m dazol -4-yl ] -(
yl - pi peridin-I-
procedure descri
[ 2- (3- hexyl - phe

N 5- (3-nmet hoxy- propyl ) - 3-net hyl - 3H
ol i dinl -

t hanone I n anal ogy to the

for exanple 14,

l)-5-(3- nethoxy-prop- 1-ynyl)

\ dazgV-4-yl] -(4-pyrrolidin-

- nmet hanone (exanple 32) was

ed U3Nng

P GeENS ' phati num oxi de as catalyst to give
[ npoynd I N\ght yellow oil. MS: 495.4

) N EXanpl ¢35
[5-[3-(4-F 0- benz y) - propyl]-2-(3-hexyl - phenyl) -
3- et hyl - 3H Mm dazol -4-wl ]-(4- pyrrolidin-
1-yl -piperidin- 1-yl)- noneA sol ution of 0.200 g
(0.42 mol ) of
[ 2- ( 3- hexyl - phenyl ) - 5-( dr oxy- propyl ) - 3-

In analogy to the procedure described for example 7, [3-cyclopropylmethyl-5-iodo-2-(3-
trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-
methanone (example 56) was reacted with pyridin-4-yl-boronic acid to give the title
compound light yellow amorphous solid. MS: 524.5 (MH").
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met hyl - 3ff-i m dazol -4-yl]-(4-pyrrolidin-I-yl-piperidin
-l -yl)-nmet hanone (exanple 33) and 0.107 ml = 0.162 ¢

w@ 2008803801 ) of 4-fl uorobenzyl brom de in 5.0 nPCDOEPIONGF057934

was treated with 0.036 g (0.83 Eg]*rol) of sodi um hydri de
(55% di spersion in mneral oi IZ at RT. After stirring
for 125 hours, the reactio Xf%})ﬁte%e was poured into
crashed ice and extracted twce wrth CH2Q2; the

organi ¢ phases were washed with water, dried over

ffa b deixyrhl gllbfpapesidinylt ¥ obeld-iade 3emeathahat(adriflqeromethyl-phenyl)-
Bﬁﬁhﬁéﬂ&omgl_]pweﬂfah@ﬁe by flash colum chromat ography

(CH2d 2/ Me 98:2 to 4:1) to give 0.063 g (26% of the
title COﬂ'pOL‘nd asglight yellowoil. M 589.0 (M)

Exanpl e 36

[ 5-1 odo- 3-ne I ifl uoronet hyl - phenyl )-3
-im dazol -|41-yI\I (4-pyrroljidin-1-ylpiperidin-
3 A |
D-

s t e procedures descri bed
di at e3> | B, F

desGri bgag—Qr exanple 2, theé_title conpound has been
P 'qoby i) transformati on~6f 3OH
ma/hyl - benzal dehyde into

triflluo
2-(§-tri fl uoronmet hyl -phenyl )-1ff-imdazole; ii)

i odi nati on of

A1 (Brdadyf lyomamesdydaupbeasklivdd ot Medagab €2t 05 gd6e3-methyl-2-(3-
4,5-dii o@o-zﬁ(?,- trl-fl-cglgronet hl\gl -phenyl) - 1ff- ,
FrH U0 B @Y L-phenyD it i gl -erbopygic ariddggmple 36) was coupled with
[ 1n4'fUipipevdiaylnyg-ot phanrythk title kdfpoumd shaliebk eedtsdligi MS: 563.2 (MH").
4,5-diiodo-Il-nmethyl-2-(3-trifluoronethyl phenyl) -1ff-

i m dazol e; iv) carboxylation of
4,5-diiodo-I-nmethyl-2-(3-trifluoronethyl phenyl) -

Example 59

(rac)-(3-Hydroxy-[1,4']bipiperidinyl-1'-yl)-[5-iodo-3-methyl-2-(3-trifluoromethyl-
phenyl)-3H-imidazol-4-yl]-methanone

In analogy to the procedure described for example 2, 5-iodo-3-methyl-2-(3-
trifluoromethyl-phenyl)-3H-imidazole-4-carboxylic acid (example 36) was coupled with
(rac)-[1,4'|bipiperidinyl-3-ol to give the title compound as off-white solid. MS: 563.2
(MH").
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I[ff- im dazole to give
5-i0do-3-nethyl -2-(3-trifluoronethyl-phenyl)-3ffim daz

W@b@9/0d386ar boxyl i ¢ acid; v) coupling of PCT/EP2008/057934

5-iodo-3-nethy|-2-(3-trif|uorpg;;hylphenyl)-
3ff-im dazol e-4-carboxylic acid with

4-pyrrolidin-I-yl-piperidine to give the title
conpound as |ight yellow f Bxample0 533.1 (MH+)

le 37 [3-Methyl-2-(3-trifluoronethyl-phenyl)-3

(1108 BissiiilaargunythyUblngn o iasiors-Imephygiopeitidebol 4311 pyrrolidin-
| ogy to the procedure descri bed
:lgr gf%]f?@?%f%fal%g% 3- et hyl - 2- ( 3-
trifluoronethyl-phenyl) -3Himdazol-4-yl]
-(4-pyrrolidin- 1-yl-piperidin- 1-yl) - nethanone
hydr@genated to give the title
ow oil. Ms: 407.3 (MH)

-2-(3-trifluoronethyl - phenyl) -
pyXrolidin- 1-yl-piperidin-

- met hyl - 2- ( 3-
- 3f f -1 m dazol -4-yl]

-(4-p§r&ple|n- - er in- 1-yl) - nethanone
(exanpl e 36) was reacte h pyri di ne-3-yl -boronic
acid to give the title c ound as colorless oil. M5
484. 4 (MH) . Exanpl e 39

rf 1%?54})&!0 tgagﬁq&%ﬂrg ?es?rﬁ’éd’ for Gitethédilho {8 N EMRhB I?l%]%frocedure

described for example 2, the title compound has been obtained by i) transformation of
3,5-bis-trifluoromethyl-benzaldehyde  into  2-(3,5-bis-trifluoromethyl-phenyl)-1H-
imidazole; ii) iodination of 2-(3,5-bis-trifluoromethyl-phenyl)-1H-imidazole to 2-(3,5-
bis-trifluoromethyl-phenyl)-4,5-diiodo-1H-imidazole; iii) methylation of 2-(3,5-bis-
trifluoromethyl-phenyl)-4,5-diiodo-1H-imidazole to give 2-(3,5-bis-trifluoromethyl-
phenyl)-4,5-diiodo-1-methyl-1H-imidazole; v) carboxylation  of  2-(3,5-bis-
trifluoromethyl-phenyl)-4,5-diiodo-1-methyl-1H-imidazole  to  give  2-(3,5-bis-
trifluoromethyl-phenyl)-5-iodo-3-methyl-3H-imidazole-4-carboxylic acid; v) coupling of
2-(3,5-bis-trifluoromethyl-phenyl)-5-iodo-3-methyl-3H-imidazole-4-carboxylic acid
with 4-pyrrolidin-1-yl-piperidine to give the title compound as light brown amorphous
solid. MS: 601.1 (MH").
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pyrrolidin- 1-yl-piperidin- |-yl)-nmethanone In anal ogy
to the procedure described for exanple 7,

WQ 200000886 8- met hyl - 2- (3- trifl uoromethyl - phenyl PCT/EP2008/057934

-3H i m dazol -4-yl] -(4- pyrrollgﬁn- 1-yl - pi peridin-
1-yl) - methanone (exanple 36) Was reacted wth

pyri m di ne-5-yl -boroni c acj @“gg%give the title
compound as yel l ow solid. ™ 3 (MH) . Exanple 40
[3-Methyl-2-(3-trifluoronethyl-phenyl)-5-trinethylsila

[IZY (£3- By roﬂm@h?pﬁgéngg)—%h]e’t r?(l [diRla iy 1m1dﬁzol 4-yl]-(4-

%Sjperl I n- ano analogy to

pYGe I}r]echléB%fll‘ﬂlbelle Frethanoms| e 12

[ 5-i odo- 3- nethyl ths trifluoronethyl-phenyl)
-3ff-imdazol -4 (4-pyrrolidin- 1-yl-piperidin-
nple 36) was reacted with

ene to give the title conmpound as
brown oil. MsS: 503.3 (M#) . Exanple 4 1

[ 5-fEt hynyl -3 -20(3-trifluoromethyl -phenyl)-3ff-i
12 rgolidin-Ilyl-

pi t hanone I n anal ogy to the procedure
descr]

[ 3- net t hyl phenyl)

-5-tri ' | -3ff-imdazol -4-yl]

-(4- pyrrolldln- eridin- 1-yl) - nethanone
(exanF N i th potassium carbonate to
glve hgtitle conpound<3%i¥ellom;oil. MB: 431.4 (MH)

In analogy to the procedure described for example 7, [2-(3,5-bis-trifluoromethyl-
phenyl)-5-iodo-3-methyl-3H-imidazol-4-yl]|-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (example 60) was reacted with pyridine-4-yl-boronic acid to give the title

compound as yellow amorphous solid. MS: 552.1 (MH").

Example 62

[2-(3,5-Bis-trifluoromethyl-phenyl)-3-methyl-5-pyrimidin-5-yl-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N
/’\\N
o)
Fh I\
F N
\ N
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Exanpl e 42
[5-Ethyl -3-nmethyl-2-(3-trifluoronethyl-phenyl)-3Himd

W@2ebodssyl | - (4-pyrrolidin- 1-ylpiperidin- 1-yP§T/EP2008/057934

- met hanone I n anal ogy to the pépcedure descri bed for

exanpl e 14, [5-ethynyl -3-net hyf-2-(3-

ifl - phenyl ), - i -4-yl C
g R g 0 SR g
plefme(Bpff -e0dp1y-nwdlsyl Iy troigeratded | udipngropiliat | -mlupmpesididel -3 -
fRIALYRL géxgrl\l}%!'_evﬁ))tvl?s@ rbddd BwRRAHRENAS - M &Ik ONYc hORMD give the title
M5 435, 3 ( ) . Exag$le 43 |
Ferpe A asyellow gelid QYIP'dicA-1I (MA )pi per i di ne-1 - car bonyl ) - 2
-(3-trifluoroniethoxy-phenyl) -
| ff-imdazol e-4-carbonitrile In analogy to the
procedure described for exanple 18,
[ 5-10do-3-methyl -2-(3- tri t hoxy- phenyl)
-3ff-imdazol -4-yl] -(4-py?% Q@ggﬁ_ 1-yl - pi peridin-

- i t i .1
o BR S R ) BIATR el R S P Byt
L1yl-piferidin-griyl)emethgnon¢ | e conpound as col orl ess foam
M5: 448.2 (M#) . Exanple 44
[S-thhyI-S-pyriqin-4-y|-2-(3-trif|uoronethoxy-phenyl)

-3 -imdazol -4-y}]-(4- pyrrolidin- 1-yl-piperidin-

1-M¢)-nethan«,-\‘ anapogy to the procedure descri bed
| [9=igdo- 3-net hyl - 2-(3-

) -3ff-imdazol-4-yl]

.

In analogy to the procedure described for intermediate 1F and to the procedure described
for example 2, the title compound has been obtained by i) carboxylation of 1-
cyclopropyl-4,5-diiodo-2-(3-trifluoromethyl-phenyl)-1H-imidazole (intermediate 4) to
give 3-cyclopropyl-5-iodo-2-(3-trifluoromethyl-phenyl)-3H-imidazole-4-carboxylic acid;
ii) coupling of 3-cyclopropyl-5-iodo-2-(3-trifluoromethyl-phenyl)-3H-imidazole-4-
carboxylic acid with 4-pyrrolidin-1-yl-piperidine to give the title compound as yellow
amorphous solid. MS: 559.2 (MH").



10

nmet hanone (exanple 19) was reacted with
pyridin-4-yl-boronic acid to give the title conpound

wW@2000003851 ess oil. MsS: 500.2 (MH+) . Exanpl e 4BCT/EP2008/057934

[ 2- (3- Hexyl - phenyl ) - 5-i odo- 3- hyl - 3Hi m dazol - 4-yl ] -
[ 4- ((R)-2-hydroxynet hyl pyrrolidin- |-yl)-piperidin-
1-yl] -methanone | n anal ogy, QDIEI(?E procedure descri bed
for exanple 2, 2-(3-hexyl-ptienyt)-5-iodo- 3-

mst hyI 3ff-i m' dazol e-4-carboxylic acid (intermedi ate

%I(Oﬁp@ KI’I IR _9 (B éﬂﬂ%{éﬁlﬁ%ﬁ{e{[% C!ﬁl'l )él) é{—ly Iﬁldazol 4 yl -(4-

roc Orl ave

PYltfP dnﬁcﬁ}ﬁﬁflfﬁgllYWeth@wnﬁnorphous solid. Ms: 579 3

(M) . Exanple 46

[4- ((R)-2-Hydr oxymeyhyl -pyrrolidin-I-yl)-piperidin-|-y

']-[5-iodo- 3-neg - ( 3-

trifluoronmet hoxyxphgnyl)-3H i mdazol -4-yl] -nethanone

In anal ogy to thg procedure described for exanple 2,

do- 3- net

u:ri[_el uor onet I'Nf;X)X ?/I) 3ff-im dazol e-4-carboxylic

ac (exgaQple

F(R) -Tpi pefi 4-yl rolidin-2-yl) -nethanol

di - hy | terngdi ate 2) gave the title

compount¥as |lig anor phous solid. Ms: 579.3 (MH)
Exanpl e 47

[

[1-[3-methyl -5-pyrim di | -
2-(3-trifluoronethoxy-plenwy )-3H i m dazol - 4-yl ] -nmet han
one

'4-((R)-2-Hydroxynethylﬁol idin-I-yl)-piperidin-I|-y

In analogy to the procedure described for example 7, [3-cyclopropyl-5-iodo-2-(3-
trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-
methanone (example 63) was reacted with pyridine-4-yl-boronic acid to give the title
compound as light brown oil. MS: 510.3 (MH").

Example 65

[3-Cyclopropyl-5-pyrimidin-5-yl-2-(3-trifluoromethyl-phenyl)-3 H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N
/’\\N
0
F '\;\
F

LG
O

In analogy to the procedure described for example 7, [3-cyclopropyl-5-iodo-2-(3-
trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-
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In anal ogy to the procedure described for exanple 7,
[4- ((R) - 2-hydroxynet hyl pyrrolidin-

wo 20000386 peri di n-1-yl]-[5-iodo-3-net hyl - 2- ( 3- t PCT/EP29OLINT7934

et hoxy-phenyl ) - 3f fi m dazol - 4-yl] -methanone (exanple
46) was reacted w th pyrimdine-5-yl-boronic acid to

%‘)Nﬁh_a)ngﬁg @({Iaﬁl_lsr &j'Wa%urngcte%lsw th %I%lm\fg hl %V\gfl%omm'é@adﬁg ]g’lv% the title

famp¢rRd @ W&W@WnﬁtdwbolperﬁiﬁldIZr(MHy)l )-piperidin-I-y
[']-[3-nmethyl-5-pyridin-4-yl-
(3-trif|uoronethoxy-phenyl)-S -im dazol -4-yl ]

- met hanonel n anal ogy to the procedure described for

exanple 7, [4-((R)-2-hydroxynethyl pyrrolidin-
[ -yl)-piperidin-l-yl]-[5- ig%%E%Lﬁgthyl 2 (3 trifluorom

0 h 3ff m daz e
e R B e e i P - LT i o L P idin- -y
pﬁenﬂhiLQDQﬁam&mmé as light yellow oil. Ms: 530.2
(M#) . Exanple 49
[4- ((R) -2-Hydr oxymef hyl - pyrrolidin-I-yI)-piperidin-I-y
[']1-[3-methyl -5-pyridin-3-yl -
(3- trlfluoronetn - phegy! ) - 3 -im dazol -4-yl]
- met hanone In a,a the procedure described for
'& 2- hyxdr oxynet hyl pyrrolidin-
I yI] [B—+pdo- 3- et hyl - 2- (3-trifl uorom
4-yl] -methanone (exanple
e act ed mnth pXri dyn-3-yl -boronic acid to give
the title conpound as o
Exanpl e 50

In analogy to the procedures described for intermediates 1B, 1D-F and to the procedure
described for example 2, the title compound has been obtained by i) transformation of 4-
trifluoromethoxy-benzaldehyde into 2-(4-trifluoromethoxy-phenyl)-1H-imidazole; ii)
iodination of 2-(4-trifluoromethoxy-phenyl)-1H-imidazole to 4,5-diiodo-2-(4-
trifluoromethoxy-phenyl)-1H-imidazole;  iii)  methylation of 4,5-diiodo-2-(4-
trifluoromethoxy-phenyl)-1H-imidazole to give 4,5-diiodo-1-methyl-2-(4-
trifluoromethoxy-phenyl)-1H-imidazole; iv) carboxylation of 4,5-diiodo-1-methyl-2-(4-
trifluoromethoxy-phenyl)-1H-imidazole to give 5-iodo-3-methyl-2-(4-trifluoromethoxy-
phenyl)-3H-imidazole-4-carboxylic acid; v) coupling of 5-iodo-3-methyl-2-(4-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid with  4-pyrrolidin-1-yl-
piperidine to give the title compound as yellow amorphous solid. MS: 549.3 (MH").
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[ 2- (3- Hexyl - phenyl ) - 3- net hyl - 5- pyrim di n-5-yl -3Hi m da
zol-4-yl]-[4-((R)-2- hydroxynethyl -pyrrolidin-

wo 20000386 peri di n- 1-yl] -nethanoneln anal ogy tBRCT/BER2008/057934

procedure described for exanplgﬁ
[ 2- (3- hexyl - phenyl ) -5-i odo- 3-

nmet hyl - 3f f - i m dazol - 4-yl ] Exi4le%[%
- 2- hydr oxynet hyl - pyrrolldln—l%gyf§ -pi peridin- 1-yl] -
nmet hanone (exanple 45) was reacted with

DT ) S o«
Ey(ra ig- 15y11p1per1d1n l—yl) -methanone

[ 2- (3- Hexyl - phenyl ) - 3-met hyl - 5-pyridm 4-yl -3Hi m dazo
-4-yl]1-[4-((R)-2- Noxynmet hyl -pyrrolidin- 1-yl)
-piperidin- 1-yl] /#nmet¥anone In analogy to the

procedure descri bed _fof exanple 7,
[ 2- (3- hexyl - phenyl )/~-5-i odo- 3-
net hyl - 3ff-im dazel-4-yld - [4- ((R

- 2- hydroxynethyl pYrojidin- 1-yl) -piperidin- 1-yl] -
nmet hanone examp 45) \was reacted with
[ %c acN 0 give the title conmpound
[ : 530.2 (MH +) . Exanple 52

- ( -5-pyridm 3-yl -3H i m dazo
-4-yl]-[4-((R - 2- hydroxy thyl -pyrrolidin- 1-yl)
-piperidin- 1-yl] -methanogeln analogy to the
procedure described for exanplie 7,
[ 2- ( 3- hexyl - phenyl ) - 5-i 0d0Ox3-
nmet hyl - 3ff-i mi dazol -4-yl] -"[4- ((R
- 2-hydroxynet hyl -pyrrolidin- 1-yl) -piperidin- 1-yl] -
et hahgpe ¢ emnnir@cedﬁbe vdescritedc tfed em'hltnble 7, [5-iodo-3-methyl-2-(4-

ng{qor%Iﬁft%B%% E ?)lnélg[ h}%ﬁ(ﬁagggg éfﬁ ( q\/é}l_ﬁ)grro 1dt1n y% p1penH:10u ndyl)

methanone (example 66) was reacted with pyridine-4-yl-boronic acid to give the title
compound as light brown solid. MS: 500.2 (MH").

Example 68

[3-Methyl-5-pyrimidin-5-yl-2-(4-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl]- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

n

L

n

In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(4-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-
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Exanpl e 53
[4-((S)-2-Hydroxynet hyl -pyrrolidin-l-yl)-piperidin-I|-y

WO poopBoisedo- 3- met hyl - 2- (3- trifl uoromet hoxy- pheeil/EP2088/057934

-im dazol -4-yl] -methanone In Qpalogy to the procedure
descri bed for exanple 2, 5-iodo-3-nethyl-2-(3-

HeﬂI n%ﬁ% gég{r@?g(%g) R/I\?a%&}%c} Jv th pghgla%lgl )ﬂ R RO%Y G give the title

mlypmp}dasabmiewaznw)loum ldaMﬂ 5@i.1 pyidit ochl ori de

[ prepared as described for ((R

-| - pi peridin-4-yl-pyrroli degmidpl¥led - met hano

di - hydrochloride (internediate 2), but starting from
(SEthiyt-5-i6d6- QQBltﬁﬂﬁo%ﬂéthﬁqIH%ﬁ?l@J?a]H ﬁﬁtl\dﬁzdlmequ (A mohdm 1-yl-
compaund as brown anorphous solid. Ms:

PE@‘&ﬁ’fﬂ EyBzamethanone

[4-((S)-2-Hydroxymethyl -pyrrolidin-I-yl)-piperidin-I|-y

I']-[3-nmethyl-5-pyridin-4-yl-2-

(3-trifluoronet hoxy-phenyl)-3H i m dazol -4-yl]-nmet hanon

e Im anal ogy N ocedure described for exanple 7,

yl pyrrolidin-

-[ 5-i0do-3-nethyl-2-(3-trifluorom
a2ol - 4-yl] -methanone (exanple

: pyrpdi n-4-yl -boronic acid to give

the title conpound as_c@gl orless foam Ms: 530.1 (MH)

Exanpl e 55

t4-((S)-2-FNdroxynethyI-M rolidin-1-yl)-piperidin-I-y
g_ 5_\,

[]-[3-nethyl-5-pyrimdi | -
2-(3-trifluoronethoxy-p )-3H imdazol -4-yl]
- met hanone

In analogy to the procedures described for intermediate 3, intermediate 1F and to the
procedure described for example 2, the title compound has been obtained by i) alkylation
of 4,5-diiodo-2-(3-trifluoromethyl-phenyl)-1H-imidazole to give 1-ethyl-4,5-diiodo-2-
(3-trifluoromethyl-phenyl)-1H-imidazole; ii) carboxylation of 1-ethyl-4,5-diiodo-2-(3-
trifluoromethyl-phenyl)-1H-imidazole to give 3-ethyl-5-iodo-2-(3-trifluoromethyl-
phenyl)-3H-imidazole-4-carboxylic acid; 1iii) coupling of 3-ethyl-5-iodo-2-(3-
trifluoromethyl-phenyl)-3H-imidazole-4-carboxylic ~ acid  with  4-pyrrolidin-1-yl-
piperidine to give the title compound as off-white amorphous solid. MS: 547.1 (MH").
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In anal ogy to the procedure described for exanple 7,
[4-((S)-2-hydroxynet hyl pyrrolidin-

wo 20000386 peri di n-1-yl]-[5-iodo-3-net hyl - 2- ( 3- t PCT/EP29OLINT7934

et hoxy- phenyl ) - 3f fi m dazol -4-y}] -methanone (exanple

53) was reacted with pyrinmdine-5-yl-boronic acid to

give the title conpound Ii r oil. Ms: 531.1

(M+) . Exanple 56 EQ—J&—%&n

[ 3- Cycl opropyl net hyl - 5-1 odo- 2- ( 3- trifluoronethyl pheny
I i

E?) Eﬁyﬁ ﬁﬁgﬁ%% 19: (Y& at%]lg(léléo;ﬁéfﬁ Oélﬂquf? (59,(1:% d'a% p@ 1] q%g)grrohdm

13 PHWﬁéﬂhédePéﬂVFO%md to the procedure descrlbed f or

exanple 2, the title conpound has been obtained by i)

carboxylation of N cycl opropyl net hyl -4, 5-dii odo-2

-(3-trif|uorone,ﬁyl5 henyl) - Iff- im dazole

(internmedi ate 3)\ito/give

3-cycl opropyl et yI 5-i0do-2-(3-trifluoronethyl-phenyl

- capboxylic acid; ii) coupling of

| -/#-i odo- 2- ( 3- trlfluoronethylphenyl)

br-hdi ne to give the title
solid. Ms: 573.2 (M)

[3 Cyclopropylnethyl pyridin-4-yl-2-(3-trifluoroneth

yl -phenyl)-3 -imdazol -4qyl]- (4-pyrrolidin-

1-yl -piperidin- |-yl)-mgthanhone In anal ogy to the

procedure described for\ex le 7,

[ 3-cycl opr opyl net hyl - 5-i ddo- 2- ( 3-

trifluoronethyl-phenyl) -3ff-imdazol-4-yl]

H{ 4ampyédyol todithe @r@tkdtﬂiepeiléi;cﬂibed Tory |e)xampl’é!9t1’)arjawﬁlyl 5-iodo-2-(3-
é‘%u&)n?n&e%lpfpéheﬂg@ {ﬁ %1%2&201\/\41 ﬁ (ﬂy ryrl('j()ll1la1n I—Xf —p1per181n £ -yl)-

methanone (example 69) was reacted with pyridine-4-yl-boronic acid to give the title
compound as light yellow solid. MS: 498.1 (MH").

Example 71

[3-Ethyl-5-pyrimidin-5-yl-2-(3-trifluoromethyl-phenyl)-3 H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

In analogy to the procedure described for example 7, [3-ethyl-5-iodo-2-(3-
trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-



10

15

compound Iight yell ow anorphous solid. Ms: 524.5 (M)
. Exanpl e 58

W@ 200BipoB8oKy- [ | , 4' ] bi pi peridinyl -r-yl)-[5-i odo-BETEP199$/057934
2-(3-trifluoronethyl-phenyl)- 3Himdazol -4-yl]
-nethanone In anal ogy to the priocedure described for

8@? exa%ﬁ)iei éi)ghvgaﬁ %cli]éj( \fvﬁﬁ &Z?I&l’nldl 4yl Cba(l)rr% olg:( )?.fld Cto give the title
qunpbt(r@@rhghé‘/f@eyv sm)aci bﬁuﬁ?%ﬁ(w h
[1,4"]Dbipiperidinyl-4-o0l to give the title conmpound as

Iight red solid. Ms: 563'2E§éﬁmg72 Exanpl e 59
(rac)-(3-Hydroxy-[Il,4" ]bipiperidinyl-r-yl)-[5-iodo-3-m

th | mdazol - 4- vl -
Bt atehi- ot e syl bl ghrrolidin-1-
elxpipplidin?l -yG-m@baarenet hyl - 2- ( 3-
trifluoronethyl-phenyl)-3ff-imdazol e-4-carboxylic
acid (exanple 36) waBrcoupled with
(rac) [1,4"]Dbipiperiydinyl-3-0l to give the title
ound as of f-JhiRe sg Pd. Ms: 563.2 (M+H) . Exanpl e

¥2>Kr ; B* phenyl ) - 5-i odo- 3- et hyl - 3
41 ni Ipdaz¢ 47 pyr /ol i d\nl -

yl - pi peri d~A=l -yl ) -nmeth In analogy to the
procedures described for ermediates IB, IDF and to
the procedure described for gxanple 2, the title
conmpound has been obt ai ned i} transformati on of
3,5-bis-trifluoronethyl-ben2ql déehyde into
2-(3,5-bis-trifluoronethyl-phényl)-I1ffimdazol e;

In analogy to the procedures described for intermediates 1E and 1F and to the procedure
described for example 2, the title compound has been obtained by i) alkylation of 4,5-
dibromo-2-(3-trifluoromethoxy-phenyl)-1H-imidazole (intermediate 5) with methyl
iodide to give 4,5-dibromo-1-methyl-2-(3-trifluoromethoxy-phenyl)-1H-imidazole; ii)
carboxylation of 4,5-dibromo-1-methyl-2-(3-trifluoromethoxy-phenyl)-1H-imidazole to
give 5-bromo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid;
iii) coupling of 5-bromo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-imidazole-4-
carboxylic acid with 4-pyrrolidin-1-yl-piperidine to give the title compound as light
yellow solid. MS: 501.0 (MH", 1Br).

Example 73

[5-Bromo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl]- [4-((S)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone

Br Chiral
F “fJ\>\/<O
@)
FX NN
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i) iodination of
2-(3,5-bis-trifluoronethyl-phenyl)-Iff-imdazole to

WQ@2¢03/08386bhi s-trifl uoromet hyl - phenyl) -4, 5-di i odRCT/EP$008/057934

i mdazole; iii) nmethylation ofg,
2-(3,5-bistrifluoronmethyl- phenyl)-4,5-diiodo- Iff-

ALAER] 56 0594 Y522-HApP B Bedhld KGOS (PYRASRK S methyt2- 5

Ua}mylhﬁbxpphafylﬁﬂ(fﬁnﬁddzbk?’f‘k nirbumylbmrqiehylinle yl}- pyr.rohdm 2-
gﬁ%@l)lé?e%ég ?@r?*g%rg&i Pn an%lﬁ‘g)f By bie f)lfoceddrgndg&%lg § f(groexglm\ﬁe 2 from 5-

bf@_emy—B)m&h'yleZ}(ﬁ &AMrhmetW—phﬁnﬂhiﬁﬂ midazda-thaxshoxylic acid

id; v) upl,i ST _—
508" ACUB ol prigy Ghedsridinrioggolidirgimppy e
tinrerdadiotees() | Uat(brmi(yf THF&M@;DMI 1t hwas treated with 0.59 ml (0.59 mmol) of
Ldinm o give. the tit
LR A e R B 8 rBlfy i dd s ogpours av .
hdHthen. @umfcb ir&o Gtra‘lshed ice, acidified w1th HCI (1.0 N) and extracted twice with

{EEPAi ’tlg orrgamc heflse ux?v%fr%gea}sﬁ%i wft)krl] wa er drgd%%%rhl%agnesm suqfa{]e, filtered

azo pyrroli
éﬁd/l ev[ap@le[dddl nThle ydsidurewaanpnefie¢d ynaflaby colontrhechromatography
F@ﬁ%@z/éﬁ g?r foﬁ%}z%éﬁlgg ggg}l%nt) of the title compound as colorless

ﬁmbqﬂmn@sﬁﬁthMSJBﬁD(hﬂﬂUaBol 4-yl]-(4-pyrrolidin-

1-yl -piperidin- 1-yl) - nethanone (exanple 60) was

reacted wth pyridine-4-yl-boronic acid to give the

title conmpound as yel |l ow alimmpleidd solid. Ms: 552.1

(M+) . Exanple 62

[#Cﬁﬁm’?'ﬁ%ﬁh&h&[ bi(b lﬂﬁﬂﬁ’&%ﬁMyl%@ﬂM )E)HSinEBMM' AT-PXLB| HFoRdin-1-yl-

y dazol - 4-yl ] - pyrrolidin-
REVPdEﬁbﬁlﬂaﬂﬁaHQPWW) nethanoneln anal ogy to the
procedure described for exanple 7,
[2-(3,5-bis-trifl yoronethyl phenyl) -

F N
\ N

Q

In analogy to the procedures described for example 7, for intermediate 1F and for
example 2, the title compound has been obtained by the following reaction sequence: i)
Suzuki reaction of 2-bromo-4,5-dichloro-1-methyl-1H-imidazole [Ali, A.; Napolitano, J.
M.; Deng, Q.; Lu, Z.; Sinclair, P. J.; Taylor, G. E.; Thompson, Ch. F.; Quraishi, N.; Smith,
C. J.; Hunt, J. A;; Dowst, A. A.; Chen, Y-H.; Li, H. PCT Int. Appl. (2006), 288 pp., WO
2006014413 Al] with 3-trifluoromethyl-phenyl boronic acid to give 4,5-dichloro-1-
methyl-2-(3-trifluoromethyl-phenyl)-1 H-imidazole; ii) carboxylation of 4,5-dichloro-1-
methyl-2-(3-trifluoromethyl-phenyl)-1H-imidazole to give 5-chloro-3-methyl-2-(3-
trifluoromethyl-phenyl)-3H-imidazole-4-carboxylic acid; iii) coupling of 5-chloro-3-
methyl-2-(3-trifluoromethyl-phenyl)-3H-imidazole-4-carboxylic acid with 4-pyrrolidin-
1-yl-piperidine to give the title compound as off-white solid. MS: 441.3 (MH", 1Cl).
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5-i0do-3-nethyl -3ff-imdazol -4-yl]-(4-pyrrolidin-I-yl-
pi peridin-1-yl)- methanone (exanple 60) was reacted

wawao/omssi m di ne-5-yl -boronic acid to give theP@T/EPM08/057934

conmpound as yel |l ow solid. Ms: 3.1 (M+) . Exanple 63
[ 3- Cycl opropyl - 5-i odo-2-(3-trifluoronet hyl - phenyl)-3

-imdazol -4-yl]-(4-pyrroli §§1 Sle 7
- pi peridin-I-yl)-methanotie B analogy to the

rocedure described for internediate IF and to the
Eﬁ‘@bb@@ﬁ@nd@gbﬁ(@mﬂﬁ@om@ﬁmh@nﬁ )-3thienidpzdld-db i oGnad-
hpdroRpRBHOR ﬂ%ﬁnQYI AW Bk @AnBhe 1-
c?%]gg?opglbﬁ&S di Y béﬁﬁg tr%hluoronethyl phenyl ) -1 f
f-im dazol e (|nteQﬂed|ate 4) to giye

3-cycl opropyl - do- 2- ( 3- trlfluoronethyl phenyl ) -3ff -

] Qicid; ii) coupling of

-(3- trlfluoronethyl phenyl ) - 3ff -
carNoxyl i idwth
-1 -yl\ pi peridi\ne to give the title
conpound yel | ow anfr phgus solid. Ms: 559.2 (MH)

[3 Cycl opropyl -5-pyri di n- 4.yl -9=¢@H ri f | uor onet hyl - phe
nyl)-3 -imidazol-4-yl]-(47 pyyrolidin- 1-yl-piperidin-

| -yl)-nmethanone In anal ogy taolthe procedure described

for exanple 7, [3-cyclopro -5-iodo-2-(3-
trifluoronethyl-phenyl) -3ff-imdazol-4-yl]

I maﬁf;gyrtolthﬁpn@cecﬂwyﬂqurlb@ﬁ%ﬂ exemple yB,)benzore peidrdné-{1-[5-chloro-3-

frRA -(% tﬁﬁhot etﬁ?a;ﬁlteﬁﬁ) Wik [R5 d1d U NG eyl |- PG G -y13-

acl to give
pyrrolidin-2-ylmethyl ester [prepared in analogy to the procedure described for example

2 from 5-chloro-3-methyl-2-(3-trifluoromethyl-phenyl)-3H-imidazole-4-carboxylic acid
(example 74) and benzoic acid (S)-1-piperidin-4-yl-pyrrolidin-2-ylmethyl ester
(intermediate 6C)] has been saponified to give the title compound as colorless
amorphous solid. MS: 471.2 (MH", 1Cl).

Example 76
[3-Cyclopropyl-5-methyl-2- (4-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-yl)-methanone

ﬂ 0
OO

In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of 3-cyclopropyl-5-methyl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazole-4-carboxylic acid (intermediate 7) with 4-pyrrolidin-1-yl-piperidine to give the
title compound as a colourless amorphous solid. MS: 463.3 (MH").



conpound as light brown oil. MS: 510.3 (M#) . Exanple
65

WO 300@padsopr opyl - 5- pyrim di n-5-yl -2-(3-trifl uor BEEPRODS/57934
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20

henyl ) - 3ff-i m dazol -4-yl]-(4- pyrrolidin-

1-yl -piperidin- 1-yl)-methanoné In anal ogy to the
procedure described for exanple 7,

[ 3-cycl opropyl - 5 i odo- 2- (S_Jﬂnmﬁﬂﬁoronethyl phenyl )

-3ff-imdazol - :% (4-pyrrolidin- peri di n-

G glopioey b e it emythas phead EHORgaPo- L y1-[4-(5)-2-
r | title

R SR PP TR O PREUE L3 PR ReRI% T 1102 (i

Exanpl e 66

[ 5-1 odo-3-neth 2-(4-trifluoromet hoxyCpirahyl ) -3

-inidazol-4-yl¥t{4-py ol i di n-1 -yl pi peri di n-

| -yl)-met hanone N\n an 0 the proOkdures described
[ ' ' to tthe procedure

i t1 eiconpound has been
OfNAt ny, f | uor omet hoxy-
berdzZafFdehyde into 2-(4-trifluoro xy-phenyl)- Iff-
i i dazole; ii) iodination of

2-(4- trifluoronethoxy phenyl)- Iff- imdazole to

o Raslo6r &5 5 Pyocsbiny FPTGHT I Suatii By dlls 51¢ iompound has been
blbﬂafriedobpn(&mlphng @ﬂﬂ'éni}’}’kk)prdlfyf% mdfth;zilaz Ol—ﬁ‘lﬂtﬂ)rgirmﬂloxy phenyl)-3H-

}411%"?%9(1'1 gn&xgﬁc h%% (18§ 1618%3 )p/élﬁ\r g(}g? tlhp%)(é{qc{) 91 Byrrohdm 2-yl)-
thefiradbl ddbydreaﬁbﬂn&d titeffetted by déslcnbdfcbfmt(hl@)ey -phpeeiayt-1-yl-pyrrolidin-

§ D amela b R At S o rvormsighet mbyy g fipm (9-(0-pyolidin.2-

yl-methanol] to give the title compound as a colourless amorphous solid. MS: 493.3
(MH").

Example 78

[3-Cyclopropyl-5-methyl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N
e g

In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of 3-cyclopropyl-5-methyl-2-(3-trifluoromethoxy-phenyl)-3H-
imidazole-4-carboxylic acid (prepared in analogy to the sequence described for the
preparation of intermediate 7, but using 3-trifluoromethoxy-benzoyl chloride instead of
4-trifluoromethoxy-benzoyl chloride in step 7B) with 4-pyrrolidin-1-yl-piperidine to give
the title compound as colourless amorphous solid. MS: 463.3 (MH").



3ff-im dazol e-4-carboxylic acid; v) coupling of
5-1 odo- 3- net hyl - 2- (4-

W@ eioploesssoet hoxy- phenyl ) - 3f f -i m dazol e- 4- car bPXEP2908/057934
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acid with 4-pyrro|idin-I-yIpipﬁfjdine to give the
title conpound as yel |l ow anor phous solid. MsS: 549.3

( MHt) Exanple 67

[3 N@thyl pyrldn}4 yl - 2- Eﬂﬂﬂﬂkﬂﬂuoronethoxy phenyl ) -

3 -imdazol - rolidin- 1- er i din-
[3- ngomﬁla?rmféhﬂr? @nﬁlfégyométhpﬁﬁpb?@dba imidezotdiyebt-((5)-2-

o R e o A e PP bapone 1
-(4-pyrrolidin- 1-yl-piperidin- 1 yl') - met hanone
(pxanple 66) reacted with pyridi n€hitaly| - boronic

Q give t tite compound as |ight brown solid.

_/OH

—+

)-3ff in 1- yl - plperldln-
bt héf ocedure descri bed

for exanple 7, - i odo- 3- net hyl

trifluoromethoxy-phenyl) -3ff-imdazol-4-yl]

-(4-pyrrolidin- 1-yl-piperidin- 1-yl) -nethanone

Ire&aﬂpg;e t&@he Weﬂ@@cﬁ@drﬂwidt fbrpeéiahiﬁldjizn@héﬂﬂb -doatponhé has been

g@{a} tc'lowgl !EQ HI\/bll-i-‘s’C %%@)gﬁ,gﬂ]éet 2 (? trlf(la Totometh E}{) % %nyl) 3H-
[rﬁldEidwh carbcﬁsallib a’)ac( Bret ExtahlplovONEitY(IS) -0 e patidin 3t §1-pyftolidin-2-yl)-
metl{anoyd h)gdroﬂxon e pqﬂlefg]arlzd Xslz Qés%reﬂ;elz({j %or}_((ﬂl)_—){—lI)if)errrﬁﬁrp—zpy?—%%rolidin—
2-yl)-methanol di-hydrochloride (intermediate 2), but starting from (S)-(-)-pyrrolidin-2-
yl-methanol] to give the title compound as colourless amorphous solid. MS: 493.3
(MH").

Example 80

[3-Cyclopropyl-5-pyridin-3-yl-2-(4-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

At

O

N

W

In analogy to the procedure described for example 2, the title compound has been

obtained by coupling of 3-cyclopropyl-5-pyridin-3-yl-2-(4-trifluoromethoxy-phenyl)-
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In anal ogy to the procedures described for
internmediate 3, internediate |F and to the procedure

wale®eniised for exanple 2, the title conpound heGT/BRZNS/057934

obtained by i) alkylation of
4, 5-diiodo-2-(3- trifluoronethy? phenyl)-1ff-imdazole

%g g{rlé{%ouof%%éf)% C acﬁ(ﬁ '58?@11? s]a]ft (mternaedzwgfz e8) w1t51 4-pyrrolidin-1-yl-
pipebhdiny tagive thegftlel coetliwhd4$ BecabideseatrofFrous solid. MS: 526.4 (MH").
trifluoronethyl-phenyl) - Iff- imdazole to give

3-ethyl -5-io0do-2-(3-trifluoronethyl phenyl) -

3ff-im dazol e- 4- carboxylicﬂﬁémdrﬁiii) coupl i ng of

3- et hyl - 5-1 odo- 2- ( 3-

{3rCV«Flabmwb%wyrldphéﬁ&27(4$f1ﬂuq>walz<6Wephﬁnwr3dﬁmdaéol 4-yl]-[

I | t he

ge gg oun %@@H%%ype g%%?gﬂb §“§§h|6%@ws 547.1

(M%) . Exanpl e 70

[ & Et hyl - 5- pyrldln 4-yl N 3-trifluoronethyl -phenyl)-3

- azol -4-yl |- (4-py r ol T)di nl -

¥™- pi per /&#- | -yl - metanope I n anal ogy to the
pro ripe anple 7,
[ 3-et hyl 0do-\2- (

%ethyl phenyl )
-3ff-imdazol - 4- yrro in- 1-yl-piperidin-
1-yl) - methanoge (exanple 69) was reacted wth
pyri di ne-4-yl fHdronigyacid to give the title conmpound
as light yellow'sofid. \W5: 498.1 (M+H) . Example 7 1
[3-Ethyl -5-pyrim | -2-(3-trifluoronethyl-phenyl)-
3H i mi dazol -4-yl] - yrrolidin- 1-yl-piperidin-
1-yl)-methanone In anal ogy to the procedure descri bed
for exanmple 7, [3- yl - 5-i odo- 2- ( 3-

.u||||\

OH

In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of 3-cyclopropyl-5-pyridin-3-yl-2-(4-trifluoromethoxy-phenyl)-
3H-imidazole-4-carboxylic acid sodium salt (intermediate 8) with ((S)-1-piperidin-4-yl-
pyrrolidin-2-yl)-methanol di-hydrochloride [prepared as described for ((R)-1-piperidin-
4-yl-pyrrolidin-2-yl)-methanol di-hydrochloride (intermediate 2), but starting from (S)-
(-)-pyrrolidin-2-yl-methanol] to give the title compound as a colourless amorphous
solid. MS: 556.4 (MH").
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15

trifluoronethyl-phenyl) -3ff-imdazol-4-yl]
-(4-pyrrolidin- 1-yl-piperidin- 1-yl) -nmethanone

w@ eooamndsel 69) was reacted with pyrim di ne-5-yl PGDER200$057934

acid to give the title conpoupgsgs l'ight yellow solid.

M5: 499.2 (M#) . Exanple 72

[ 5- Brono- 3- et hyl - 2- (3-trifluoronmet hoxy-phenyl)-3ff-im

i dazol - 4-yl ] - (4-pyrrolidi nExample 82

pi peridin-I-yl)-nmethanone In anal ogy to the procedures
peecibpRpyl-Spytiaies-yroli(aiiaaudle ko dyEpiRndl) 13-tiRlazol-4-y1]- (4-
procg%ure deschgbed Sor exanple 2, the title conpound
Rygobdar YRRy methanapeat i on of 4, 5-

di brono- 2- (3-trifl uoromet hoxy-phenyl)-1ff-imdazole

(i ntermedi at with nmethyl iodide to give

4, 5-di br ono- hyl -2-(3-trifl uoronet hoxy-phenyl)-Iff
-im dazol e; ar boxyl ati on of

4, 5-di brono-| - fret hylg 2- (3-tri fl uoronet hoxy-phenyl ) - ff
-im dazole to gqi
5- br ono- 3- nyy

-\pr’peri di nil give the title

compound ight yellow sofid. )Ms: 501.0 (M+, 1Br).

Exanpl e 73
[ 5- Brono- 3-net hyl - 2- (3-trifl uoroni et hoxy-phenyl)-3

-iniidazol -4-yl1-[,4-((S)-2- dr ox hyl - pyrrol i di n-

I Ghg08 B afenbricestisl gbigia, BKCHRBIRE PLTi R SpiibyRg has been
6 Brazvéd nimp Icpuplingd @ fi oty dpediehl-5-pyridin-3-yl-2-(3-trifluoromethoxy-phenyl)-

).- 1.<{| ;[ 5-bronp- 3- net hyl - 2- ( 3- :

SN Pl EEABRY Sy FLSP 1h GRIFBIEd AncaPHBRy 19 - BF preauence
aescbatt 4foy| fh@yprephiatlom- 2f intermediate 8, but using [cyclopropyl-(3-
trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl ester instead of [cyclopropyl-(4-
trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl ester in step 8A) with 4-pyrrolidin-1-
yl-piperidine to give the title compound as a colourless amorphous solid. MS: 526.4
(MH").

Example 83
[3-Cyclopropyl-5-pyridin-3-yl-2-(3-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl]-[4-
((S)-2-hydroxymethyl-pyrrolidin-1-yl)-piperdin-1-yl]-methanone

Chiral

~—OH

Q
II/
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yl met hyl ester [prepared in analogy to the procedure
descri bed for exanple 2 from 5-

whe@aweBenet hyl - 2- (3-tri fl uor omet hoxy- phenyl ) - BET/EP29081657934

zol e- 4-carboxylic acid (exanpl 4_72) and benzoic acid
(S)-I-piperidin-4-yl-pyrrolidin-2-ylnmethyl ester

: . a1 ' ¢ .
FLIBERPS) e sRGub"va0utle B, Syl YOGl i igund bos been
¢litaledobarcouplitg?2 &f 3aaldphepylrsxiyuiden-iad- 253 trifledrdroeth@y-phenyl)-
t . hen. ' G, 1 vt 1
SRRl RS G PR BTGt
Er@fadin 2hd) -oregizamiot dphabreshlvede | pregstred asvl¢shrilvalt fer ((R)-1-piperidin-
' ' f at il t ed.
LB REIRY S AR oL LR Y ORCATAR rom (5.
chmymatidigr 2phyne(f@naI\Wee Givie 9Be 2itkeocotniguridoasgy i veoldurle28 agrorphous
Lo B 8| .0, compound as col orl ess amor phous
[5-Chloro-3-nethyl-2-(3-trifluoronethyl-phenyl)-3ff-im
i dazol -4-yl]-(4- i di nglg ' i di n-
i dazo yl']-(4-pyrrolidi nE_(EgM]!ElgE@erl in

| -yl)-met hanone In anal ogy™1 procedures descri bed

[ [\ Tlglel
RO BBy Es (6 by o) B L P L B R R ) e
ineiglazaldnylsédrperrolidnlyyl iparidinrlgd b mietmnohe
2-brono-4,5-dichloro-1 -methyl- Iff- imdazole [Ali,
A ; I:I\Iapol itano, J. M; Deng, Q; Lu, Z; Sinclair, P.

J.; ‘Tayl or, G E ; Thonpson, Ch. F.; Quraishi, N.;

Bmi -FC. J.; Hunt, J. A.; Dowst, A A.; Chen, Y-H;
Li,OH. PCT Int. Appl. (2006), 288 pp., WO

@
In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of  3-cyclopropyl-5-(6-hydroxy-pyridin-3-yl)-2-(4-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid (intermediate 9) with 4-

pyrrolidin-1-yl-piperidine to give the title compound as a colorless amorphous solid.
MS: 542.4 (MH").



2006014413 Al] with 3-trifluoronethyl-phenyl boronic
acid to give 4,5-dichloro-Inethyl -

WQ@2{038/00385f | uor onret hyl - phenyl ) -1ff-im dazol e; iPJT/EP2008/057934
car boxyl ati on of 4,5-dichl oro- #¥ethyl
2-(3-trifluoronethyl-phenyl)-I i m dazole to give
5-chl or o- 3- net hyl - 2- ( 3-
trlfluoronethyl phenyl ) - 3f Exampld85 ol e- 4- car boxyl i ¢

acid; iii) _E|In of 5-chl oro- 3-
Eﬁe@ﬁglppwpybﬂé Vdmmmdnyﬁ-th%h%rn)ﬂtgfrpmethoerame@zl)ﬁbfa

[ t [ I | t
flﬁi@é%l 4%71?% @'(es‘ﬁ"'czo %ﬁétﬁ{rl o;}wfrpo V\}]d:l'n)f y'l)ot)ﬂ)gflﬂ%s f] ?ﬂi{]}_?tg’lanone
(NH +, ICI).ExawpIe 75
Kﬁﬂﬁmlofb-S-nethyl-2-(3-trif|uoronethyl-phenyl)-s
-iniqu I-ﬁ-yl]-[4-((S)-2- hydr oxynet hyl - pyrrol i di n-
I-yI)-pJperidin- 1-yl] -nmethanone In analogy to the
procedue g, [ [ [
(S)-1-{I-]
nmet hyl - 2- ( <Mhenyl ) -3ff-i nm dazol e-4-ca
rbonyl]-pia\' ' ﬁyrr +OiHh- 2- yl met hyl ester
[ prepared in anal ¢ 0 tWe _pfocedure described for

i fluoronet hyl -phenyl)-3ff-im

exanple 2 from
5-ch|oro-3-netgz{-2-(
dazol e- 4-carboxyl i ¢ _aci & (exanple 74) and benzoic acid

(S)-I-piperidin- Npyrrolidin-z-ylnethyl ester
(internmediate 6§)] has been saponified to give the

title orl ess anorphous solid. Ms: 471.2
( M+, ). le 76

[ 3- Cycl opro -met hyl -2-(4-trifluoromet hoxy-phenyl) -
3H i m dazol £4-yP] - (4- pyrrolidin-1-yl-piperidin-yl)

- met hanone

In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of  3-cyclopropyl-5-(6-hydroxy-pyridin-3-yl)-2-(4-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid (intermediate 9) with ((S)-1-
piperidin-4-yl-pyrrolidin-2-yl)-methanol di-hydrochloride [prepared as described for
((R)-1-piperidin-4-yl-pyrrolidin-2-yl)-methanol di-hydrochloride (intermediate 2), but
starting from (S)-(-)-pyrrolidin-2-yl-methanol]| to give the title compound as yellow
amorphous solid. MS: 572.4 (MH").



In anal ogy to the procedure described for exanple 2,
the title conpound has been obtai ned by coupling of
wW@2@90038pr opyl - 5- met hyl - 2- (4-tri fl uor onet hoxy - PCIERP10DS/B57934
ffim dazol e- 4-carboxylic acidgfinternmediate 7) with
4-pyrrolidin-l-yl-piperidine to give the title
conpound as a col ourl ess anorphous solid. Ms: 463.3
(MH) . Exanple 77 Example 86
%?-Cyclopro yI-5-nethyI;2-g4-trifIgoronethoxy-phen¥l)-
—Cyﬁppmybg—.(ﬁ—hydl]oxyzp.yp@g)— 91)-2-(3-trifluoromethoxy-phenyl)-3H-
el byl < pyrral i iy ) < fi idin- 1-yl]
Hﬁg%ﬁgﬁ% lm¥hygﬁg?%b§9%gm§lg%pgggégﬁpéﬂiescribed for
exanple 2, the title conpound has been obtai ned by

d acid (internmediate 7) with
((SP1 i peryAi Hdi n-2-yl)- nethano

%i-?yd#ochlor de// argd as described for

(RY-1*- pi perrdi -pyrrolidin- 2-yl) -nethanol
di-hydrocﬁyﬁiide ermedi ate 2), but starting from
(S)-(-)-py¥ralidi - yl-nmethanol] to give the title
compound as our| ess anor phous solid. Ms: 493.3
(M#) . Exa

-met hyl -2-(3-trifl uoromet hoxy-phenyl) -
3H-imd N 4-yl]-(4- pyrrolidin- 1-yl-piperidin-

1-yl)-mgt hapone In analogy to the procedure descri bed

for exanpl g2, the title conpound has been obtai ned by
coupl i ng of

3-cycl opropyl -5-net hyl -2-(3-trifl uoromet hoxy- phenyl)-3

fif landl6@7 @ ehe procedure described for example 2, the title compound has been

obtained by coupling of  3-cyclopropyl-5-(6-hydroxy-pyridin-3-yl)-2-(3-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid (prepared in analogy to the
sequence described for the preparation of intermediate 9, using [cyclopropyl-(3-
trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl ester instead of [cyclopropyl-(4-
trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl ester in step 9A) with 4-pyrrolidin-1-
yl-piperidine to give the title compound as a colorless amorphous solid. MS: 542.4
(MH").



4-carboxylic acid (prepared in analogy to the sequence
described for the preparation of internediate 7, but
W@ 200909086t ri f | uor onet hoxy- benzoyl chl ori de i nsSPEEEP2NS/057934

4-trifluoronmet hoxy-benzoyl chlgride in step 7B) with

4-pyrrolidin-l1-yl-piperidine tG give the title

conpound as col ourl ess anorphous solid. Ms: 463.3

(M) . Exanpl e 79 Example 87

%? Cyclopro -5-met hyl - 2- (3-trifluoronet hoxy-phenyl) -
Cyﬂpm@mﬂ- 46wjnly11r0[xn p(ypg}n- yDR3/ € ax@trpépwthogfymh@nyl BHL-

I {
b R P B b P TG T e B g fanome
has been obt ai ned by coupllng of

Qpy! - S- net hyl ~-~-tri Chirar onet hoxy- phenyl j - Sff
| e-"|4-carboxylic acid (see exanple 78) wth
- pigeri dyn- 4- y/=pxrrol i di n-2-yl) - net hano
di - GWdro | oryde par Hdescri bed for
-Qiplper|o|n/4 yl rolidin- 2-yl) -nmethanol
i -y

ochl gri (internediate 2), but starting from
(S)F(-)- s yl-nmethanol] to give the title
conmpound a

(M#) . Exa
[ 3- Cycl oproRyl -5/pyridin-3-yl-2-(4-trifluoronethoxy-ph
' | -4-yl]-(4- pyrrolidin-

1-yl - pi in- 1-yl)-nmethanone In anal ogy to the

pr ocedu e scribed for exanple 2, the title conpound
has bee ahged by coupling of

3- cyclopropyl Qbfyrldln 3-yl-2-(4-trifl uoronethoxy-phe
nyl)-3ff-im da%st e- 4- carboxylic acid sodi um salt
(internmediate 8 with 4-pyrrolidin-I|-ylpiperidine

In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of  3-cyclopropyl-5-(6-hydroxy-pyridin-3-yl)-2-(3-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid (see example 86) with ((S)-1-
piperidin-4-yl-pyrrolidin-2-yl)-methanol di-hydrochloride [prepared as described for
((R)-1-piperidin-4-yl-pyrrolidin-2-yl)-methanol di-hydrochloride (intermediate 2), but
starting from (S)-(-)-pyrrolidin-2-yl-methanol] to give the title compound as a colorless
amorphous solid. MS: 572.4 (MH").



to give the title conpound as a col ourl ess anor phous
solid. Ms: 526.4 (MH) . Exanple 8 1

WO 30@padsopr opyl - 5- pyri di n-3-yl -2-(4-trifl uor onRCTIBRA0OFI057934
enyl)-3 -imdazol-4-yl]-][4- .98
((S)-2-hydroxynet hyl -pyrrolidin-1-yl)-piperidin-1-yl]-
nmet hanone Chiral I n analogy to the procedure descri bed
for exanple 2, the title cgﬁﬁnﬂﬂ§§ha5 been obt ai ned by
coupl i ng of

B¢ QBQBE?P.W_(Z—%&H)‘IEHEBY}?’ Wim#tit-4-yl1 -2 f(huanesRheryyPhienyl)-

nyl)-  3ff-i azol e 4-car,boxylj.c acid sodi um salt

%ﬁﬁ%ﬁ%’ﬁs #ﬁﬁ%g%syrﬁﬁﬁtqﬁnxloé)mpertdHa-elrsﬁ MEthANPBy 1 1 ol i di n-

2-yl) -pethanol di-hydrochloride [prepared as

desq{ib d for ((R-I -piperidin- 4-yl-pyrrolidin-2-yl)
R

- et | _di-hydrochloride (internediate 2), but
start; g Eron1(S)- (-)-pyrrolidin-2-yl-nethanol] to
give ke title conpound as a col ourl ess anor phous

solid. M 56.4 (MH) . Exanple 82

[ 3-Cyc Byl - 5-pyridin-3-yl-2-(3-trifl uoronethoxy-ph
g dazol -4-yl]-(4- pyrrolidin-

1-yl - piperi dn-yl-yl)-nethanone I n anal ogy to the

procedure descCri\oed fer,exanple 2, the title conpound

has be Q ' coupl i ng of

3-cycl opyl -b- pyr \di nz Xigz-(s-trifluoronethoxy-phe

nyl)- 3ff-imdazol e-Z=gar boxyl i ¢ aci d sodi um salt
(prepar N an gy to the Sequence described for the
preparation pf internediate 8, but using

In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of 3-cyclopropyl-5-(2-methylsulfanyl-pyrimidin-5-yl)-2-(4-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid sodium salt (intermediate 10)
with 4-pyrrolidin-1-yl-piperidine to give the title compound as yellow amorphous solid.
MS: 573.2 (MH").

Example 89

[3-Cyclopropyl-5-(2-methylsulfanyl-pyrimidin-5-yl)-2-(3-trifluoromethoxy-phenyl)-
3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone
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15

trifluoronmethoxy-benzoyl) -am no] -acetic acid ethyl
ester instead of [cycl opropyl-(4-

wao eiobloesss oret hoxy- benzoyl ) -am no] -acetic aci BCEEPR3008/057934

ester in step 8A) with 4- pyrrogg?dln lyl - piperidine to
glve the title conmpound as a cOfl ourl ess anor phous

4
i B2 s BB R 2 e
ebuytin)eelB byl ntcd@hog bfy|3-efctbpropyl-5-(2-methylsulfanyl-pyrimidin-5-yl)-2-(3-
i.n l) p in-1 -yl ] - .
b S R R Pl Sl el BT R, st ilfred
erxzdwgyl ® ﬁhe $clqeenidet descritrapfountie hagpaoeem obur&emmzﬂmy 10, but using

gcyc %Bfo ]- gg trllﬂLg)r%grllFtlhgx% bgn 0|yl)2an€1§ol eftilcu 8?1% rret%l . )g:st_er instead of
[ryblpprcﬁiyf (4 mfﬁmzmﬂneﬂwxyhbem;mmmma]: lachttc(){dld,lﬁdl$]aéstter(1seseep 10A)

- vy |
yxtﬁ 4)pyr (% O}il p&ée(r%)iraer ogg,lf) e{hegltfé corn}é)pdgl%rg&(s) I ow amorphous solid.

or |
NEB673b@ﬂ}F@r ((R-1 -piperidin- 4- yI-pyrrolldln 2-yl)
-met hanol di-hydrochloride (internediate 2), but
starting from(S)- (-)-pyrrolidin-2-yl-nethanol] to
give the title conpound asEmmpled0r| ess anor phous
solid. Ms: 556.4 (M#) . Exanple 84

ﬁc@lsb&%pmﬁynﬁn&ﬁ ﬁyﬁﬁ @Mnﬂu&bﬁiem&yyﬂﬂen;bsﬁ hﬁfdfd&dm yl]-(4-

r onef, (4-pyrroli
pYRypl Pp%Ylll%}P?Fl lrl-ly-Ylj WF:FE‘H&WGne In anal ogy to the

procedure described for exanple 2, the title conpound
hastee obt ai ned by coupling of
3-cyc rgpyl-5-(6-hydroxy-pyridin-3-y|)-2-(4-

O

~N

vy L

IS
<
To a solution of 0.08 g (0.14 mmol) of [3-cyclopropyl-5-(2-methylsulfanyl-pyrimidin-5-
yl)-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-
yl)-methanone (example 88) in 1 ml of EtOH was added a generous spatula of Rainey
nickel. The mixture was stirred for 15 minutes after which time the reaction was filtered
over Hyflo and concentrated. Purification by flash column chromatography [CH,Cl,/

MeOH 8:2] afforded 0.03 g (38%) of the title compound as a colorless amorphous solid.
MS: 527.2 (MH")
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trifluoromethoxy-phenyl)-3ff-imdazol e-4-carboxylic
acid (internediate 9) wth Apyrrolidin-

wa200/08peri dine to give the title conmpound asPEI/EP2008/057934

col orl ess anor phous solid. Ms: 542 4 (M#) . Exanple 85
[ 3- Cycl opropyl - 5- (6- hydr oxy- pyrldln 3-yl)-2-(4-trifluo
r omet hoxy- phenyl )-3 -
i m dazol -4-yl]-[4-((S)-2-hlixmrledet hyl - pyrrolidin-I-yl
pi peridin-1-yl]-methanone | n anal ogy to the
fﬁ»@&fédﬂﬁo@yb%@ﬂmﬁ@@ §-p2-ctnidbuaromethaxg-phenyle-3ébimpidard-4-yll-(4-

cyc ggf@g@?&%ﬁ?]bﬂ)QQOQ%hgyr?gln 3-yl)-2-(4-

trlflupronethoxy phenyl )-3ff-im dazol e-4-carboxylic

4-yl - p \ - met hanol di - hydrochl ori de
[ prep 2 r ((R
-1-Qip , | ol iYli n-2-yl) -nethano

diate 2), but starting from
thanol] to give the title
rphous solid. Ms: 572.4 (MH)

%IS)!'( -pyry
conmpound yel
. Exanpl e

[3-Cyclopro - (6- hydroxy-pyridin-3-yl)-2-(3-trifluo
romet hoxy- pRenyl »-3 - imdazol-4-yl] -(4-pyrrolidin-
1-yl - pi peri | -yl)-methanone In anal ogy to the

pr ocedur scribed for exanple 2, the title conpound
has beem obt ai ned by coupling of

3-cycl opropyl - 5- (6- hydr oxy- pyri di n-3-yl)-2-(3-

trifl uorofret hoxy-phenyl)-3ff-im dazol e-4-carboxylic
acid (prepared in analogy to the sequence descri bed

frpr arliafl’kﬁgypr@p&ﬁ@t pRRedfre| ALRFBBAI ffre RampRi BB, [3-cyclopropyl-5-(2-
CloO

me hylsquanyl pyr1m1d1n 5-y1)-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-

pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 89) was treated with Raney nickel in

ethanol to give the title compound as yellow amorphous solid. MS: 527.2 (MH").

Example 92
[5-(2-Amino-pyrimidin-5-yl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone
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15

20

trifluoronmethoxy-benzoyl) -am no] -acetic acid ethyl
ester instead of [cycl opropyl-(4-

wao eoobloesssbret hoxy- benzoyl ) -am no] -aceti c aci BCHEP20D8/057934

ester in step 9A) with 4- pyrrq d| n- 1- yl-piperidine
to give the title conpound as g col orl ess anor phous

TIONCIE SYTN e i
trdhet troxthophehgiy) - 3H-imidazol-4-yl |- (4- pyrrohdm 1-yl-piperidin-1- yl)

g‘n@h%%égtl: éexa¥+ﬂle [$5 (\Kfat@ digsoledr @XY r&%f %YlDIQIW ; ﬁ(ﬁ o Wl o Ihydrazme

hanone I n ana
pmohyaﬂra‘e d]ék&rcmudmd Wasrheetedntpl160 2C fbh é4 1h| aftee whadhpomadhe solvent

ss ev%ﬁgrate%bh}% %sb%: ngs%f\)lled ?IQERSOH ang a )}g‘eﬁlerﬁu? %patula of Rainey nickel

Opr opy roxy-
Was aiddedr’ﬂnmmb«bmye vmsengthc) fcﬁﬂfh afiterdezdl améqmatstfdteyéd gver Hyflo and

ionantgre‘f’teg PUARR Lk g)ns%}r \ﬁlas c% S 'quﬁ 0§Ca;h_hgr i[%IéIZClz/MeOH 8:2]

Froli hano
ﬁﬁﬁmrdpahroaﬁ a9 1ad%s oofi ﬂneduﬂeor;or@pa)nd as a colorless amorphous solid. MS:

i din-4-yl-pyrrolidin-2-yl) -nethanol
Sizﬂyll\gﬁc)chl oride (internediate 2), but starting from

(S)-(-)-pyrrolidin-2-yl-nmethanol] to give the title

conpound as a colorless anpg solid. Ms: 572.4
(MH) . Exanple 88 M

;53 ﬂlﬁw Rt __f>23 gﬁiﬂ% It fany {muBYSh g pRemi)- 3 Arifnidazol-

n| et
41YH‘r(dalZ)Gt0hﬁ~11y11}¥1(P4quyilmﬂHﬂ mthanyhe pi peridin-I-yl)-net
hanone In analogy to the procedure described for
exanpl ep2, the title conmpound has been obtai ned by
COUH | of
SCycI pyI 5-(2-net hyl sul fanyl -pyrimdin-5-yl)-2-(4
- tr| uor onet hoxy- phenyl ) -3ff-i m dazol e- 4-carboxylic

acid s? uj salt (intermediate 10)

v“ \ "

2

02 g (0.2 mmol) of [3-cyclopropyl-5-(6-dibenzylamino-pyridin-3-yl)-2-(4-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (intermediate 11) was dissolved in 3 ml of HBr/acetic acid and the mixture
heated to 100 °C for 24 h. The solvent was evaporated and the residue taken up in
CH,Cl,, washed with saturated sodium hydrogen carbonate solution, dried with sodium
sulphate and concentrated. Purification by flash column chromatography
[CH,Cl,/MeOH 8:2] afforded 0.05 g (39%) of the title compound as a colorless
amorphous solid. MS: 541.2 (MH")



with 4-pyrrolidin-1-yl-piperidine to give the title

conpound as yel |l ow anor phous solid. Ms: 573.2 (MH) .
WE@I0038689 PCT/EP2008/057934

[3-Cyclopropyl-5-(2-nethy|suLn%9yl-pyrinidin-5-y|)-2-(

3-trifluoronethoxy-phenyl) -

3H i m dazol -4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-m

et hanonel n anal ogy to the Braeeld34e described for

exanple 2, the title conpound has been obtai ned by
o (@Anﬁ@o—@yridin—&yl)—3—cyclopropyl—2— (3-trifluoromethoxy-phenyl)-3 H-imidazol-
Yol ~E - -hyl .su l.-pyrimdin-5-yl)-2-(3
?Yﬁrﬁﬂ@ﬁgggﬁé?ﬁgﬁﬁgp e%¥p§?%% -|3?§azole-4-carboxylic
acid sodiumsalt (prepared in anal ogy to the sequence
descri bed for~thg¢ preparation of internedi ate 10, but

6? -trifluoronet hoxy-benzoy”-am no]

hylF ester instead of

[ 3-Cyctopr -5-pyrimdin-5-yl-2-(4-trifl uoronethoxy-
dazol -4-yl]-(4- pyrrolidin-

[ 3-cyxl opr, AZ-nethyIsquanyl-pyrinidin-5- yl)

2
(4-triflubromethoxy-phenyl)-3ff-imdazol-4-yl]-(4-pyrr
ol i di n- pi peridin- 1- yl)-nmethanone (exanple 88)
in1mM & E§OH was added a generous spatul a of Rai ney

In analogy to the procedure described for example 93, the title compound has been
obtained by reaction of [3-cyclopropyl-5-(6-dibenzylamino-pyridin-3-yl)-2-(3-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (prepared in analogy to the sequence described for the preparation of
intermediate 11, but using [cyclopropyl-(3-trifluoromethoxy-benzoyl)-amino]-acetic
acid ethyl ester instead of [cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino]-acetic acid
ethyl ester in step 11A) with HBr / acetic acid at 100 °C as yellow amorphous solid. MS:
541.2 (MH").
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ni ckel . The m xture was stirred for 15 mnutes after
which tinme the reaction was filtered over Hyflo and

w@oreemssat ed. Purification by flash col uim  PCT/EP2008/057934

chr omat ogr aphy [ CH2C MeCOH 8:2h7?tforded 0.03 g (38%
of the title conmpound as a colg | ess anor phous solid.
MS: 527.2 (WH +)Exanple 9 1

[ 3- Cycl opropyl - 5- pyr|n1d|n_§ﬂ¥h_2_(3 trifl uoroniethoxy

fhen yl)-3 -|n||dazol - pyrrolidin-
it Wdﬁi’fr@@ﬂ 2H(hH-[L,2A] t)na#e{?ral)%éél triflupmaimedipxy-@hemd)-3 H-imidazol-

F Sﬁ%ﬁ‘;%%iwl kf)?gerfcﬂﬁ—l—e})f)a—méhﬁmgge
nethylsulfanyl pyrimdin-5-yl)-2-(3-trifluoronethoxy-p
henyl ) - 3ff -i m dazol - 4-yl]-(4- pyrrolidin-

1-yl -piyweridin- | -yl)-nmethanone (exanple 89) was
treated wEh Raney nickel in ethanol to give the title
conpoufy as yel | ow anorphous solid. Ms: 527.2 (MH)

[ 5-(2- Ay pyrim di n-5-yl)-3-cycl opropyl -2-(4-trifluo
’nyl)-s - imdazol -4-yl] -(4-pyrrolidin-
1-yl -piperidi\n- |-yl)-nmethanone0.06 g (0.1 mmol ) of

[ 3- cycl opropy/=8\ ( 2- net hyl sul f anyl - pyrim di n-5-yl)-2-(
nyl) -3ff-imdazol-4-yl]

-(4-pyr |d| 1-y \pl eridin- 1-yl) - nethanone

(exanpl 88) s disgaolyed in 1 m of DVA and 0.5 m

of hydra ydratk¢. The m xture was heated to

100 OC flor h ter which tinme the solvent was

evaporatied, then it was re-dissolved in EtCH and a
netfbus atul a of Rai ney nickel was added. The
xt re was stirred for 1 h after which tine it was
i e

red over Hyfl o and

A solution of 0.07 g (0.1 mmol) of [5-(1-benzyl-1H-[1,2,4]triazol-3-yl)-3-cyclopropyl-2-
(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (intermediate 12) and a generous spatula of 10% palladium on activated
charcoal in 1 ml of MeOH made acidic by addition of a few drops of 25% HCI was stirred
under one atmosphere of hydrogen for 16 h. Then, the mixture was filtered over Hyflo,
concentrated and the residue taken up in CH,Cl,. The organic phase was washed with
saturated sodium hydrogen carbonate solution, dried with sodium sulphate and
concentrated. Purification by flash column chromatography [CH,Cl,/MeOH 9:1 to8:2]
afforded 0.04 g (64%) of the title compound as a colorless amorphous solid. MS: 516.2
(MH").
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concentrated. Purification by flash colum
chromat ography [ CH2CVMeOH 8: 2] afforded 0.01 g (17%

wW@Roovkesssi t | e conpound as a col orl ess anor phouRCEHBP1008/057934

M5: 542.2(WH +) . Exanple 93_1 4
[5-(6-An1no-pyridin-3-y|)-3-cyglopropyl-2-(4-trif|uoro
nmet hoxy- phenyl )-3ff-im dazol- 4-yl] -(4-pyrrolidin-

1-yl -pi peridin- 1-yl)-net hExmele62 g (0.2 nmol ) of
EB-cycIoprogyl-S-(6-dibenzylaninoégy(idin-3-y|)-2-(4-

¥ Cr¢lopropite? fidkydysremyrimiden: 5y hi 2z Gifluprgmpthoxy-phenyl)-3H-
= (- v ah gl o= AR )| 1 g N - = t hanone
?§ﬁ?g¥ﬁ% ?3?39Tf9a%b£95?1E%F%%%Yﬁﬁxéhﬁwngf HBr/ aceti c
acid and the m xture heated to 100 OC for 24 h. The

sol vent Fwas evaporated and the residue taken up in

cHed washed with saturated sodi um hydr ogen

carbonat & sol ution, dried w th sodi um sul phate and
conce¥rated. Purification by flash colum

conpound as a col orl ess anor phous solid.
) Exanpl e 94
pyr i di n-3-yl)-3-cycl opropyl -2-(3-trifluoro

[ 5- (6- Ani no> A
N-3 -iniidazol- 4-yl] -(4-pyrrolidin-

ni et hoxy- phe

proced des
has beeM obt ai

[S-Cyflffiiﬁf
<

A solution of 0.06 g (0.1 mmol) of [3-cyclopropyl-5-(2-methylsulfanyl-pyrimidin-5-yl)-

ample 93, the title conmpound
ctidn of
d 6-di benzyl am no- pyridin-3-yl)-2-(3-

2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (example 88) and 0.1 ml of 6M sodium hydroxide solution in 0.5 ml of
DMSO was heated to 100 °C for 3 h. The DMSO was removed using an Isolute SPE 103
cartridge, and the crude product purified by preparative HPLC affording 0.01 g (22%) of
the title compound as a colorless amorphous solid. MS: 543.2 (MH").
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trifluoromethoxy-phenyl) -3ff-imdazol-4-yl]
-(4-pyrrolidin- 1-yl-piperidin- 1-yl) - nethanone

W@ proepeased i n anal ogy to the sequence descri beRCT/BP200$1¢57934

preparation of internmediate 11, _but using
[cycl opropyl - (3-trifl uoronet hoxy-benzoyl)-am no]
-acetic acid ethyl ester instead of

[ cycl opropyl - (4-trifl uor onExdorlgIpenzoyl ) - anlno]
-acetic acid ethyl ester in step 11A) with HBr

b%@wlepr@wbSélH mea@t%vi) FréH It@ﬂ\n@ﬁmeﬂm@@lyevh)éH jvrdazol-4-yl]-
6glopr opyl I ff-
Fﬁa%go‘]w{?:ll)g q),%g "Eeiht Ffl Eor g?/ret ho§<y- phenyl ) -3

-im dazol - 4- yI] (4 pyrrolidin- 1-yl-piperidin-

1-yi) - net hanone A solution of 0.07 g (0.1 mol) of
fpenzyl -1 ff-[1,2,4]triazol-3-yl)-3-cycl opropyl -

4-Q\ri f1 yoromet hoxy- phenyH) -3ff-imdazol-4-yl]

- (4-Qyury idin- 1-yl) - nethanone

(inter erous spatula of 10%

[ arcoal in 1m of MeOH made

of a few drops of 25% HC was

here of hydrogen for 16 h.

Iltered over Hyflo,

Re residue taken up in CH2Cl 2. The

hed wi th saturated sodi um

olution, dried with sodium

sul phate and con rated. Purification by flash

col umm chromat odr aphy [ CH2C 2/ MeOH 9: 1 to08: 2] afforded

0.04 g (64% [of Y he title conpound as a col orl ess

anor phous soljid./Ms: 516.2 (MH +) . Exanple 96

acidic by add|t

stirred under gne
Then, the mQ:Fne
concentr at ed ™an

or gani ¢ phase
hydr ogen car bonyt e

In analogy to the procedure described in example 95, the title compound has been
obtained from [5-(1-benzyl-1H-pyrazol-4-yl)-3-cyclopropyl-2-(4-trifluoromethoxy-
phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (intermediate
13) by hydrogenation with 10% palladium on charcoal to give the title compound as
colorless amorphous solid. MS: 515.2 (MH").

Example 98

[3-Cyclopropyl-5-(1H-pyrazol-4-yl)-2-(3-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl]-
(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

H
N\
\ /N £;:3>
) Q
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15

[ 3- Cycl opropyl - 5-(2-hydroxy-pyrimdin-5-yl)-2-(4-trifl
uor oni et hoxy-phenyl)-3 - imdazol -4-yl]

WO 209093850l i di n- 1-yl - pi peridin- |-yl)-nmet hanoP&r/AP2008/057934

solution of 0.06 g (0.1 mmol) g&
[ 3-cycl opropyl - 5- (2 met hyl sul fanyl - pyri m di n-5-yl) -
(4=t ri )
_%1 &-ﬁ%%g),r fct)+ Ilflgn{ %?(?Cf_glg]])é}/d&&g?e\é 4 ng%amyélg"ﬁa%l?elh iifle yéolnpound has been
Oleanoep | efreﬂl) dﬁdl{bemzyrHIHapylﬁMlsﬁbdl)ﬁmthm;wl dd?) -trifluoromethoxy-

ﬁl%n&flzplé 612190154 914 r%l Vpe}?@ Sglm\rl]\g%%% %‘hﬁﬂrﬁ —gfl)sr%gth%ggﬁ (p§epared in
ealegyi tgthe smdendeedaseritebd for able gireppuationi ef ubyrmedlate 13, but using
cgglegroﬁ)gf 3e tr#ﬁlog I%f fh% lbnlgz 918 amlgoéofe@& gﬁ\/é er:]tghfr]tgl ef instead of

a co hous

(d}/b]ﬁ})rqpﬂe%‘pﬂlfhm@@m[efhoﬁybhmyb paynhinb{-@tetic acid ethyl ester in step 13A) by

Bf’c}/rggcn% 1Pn l-% (%/0 (p&HacLIr I lour9 ral?aq?(t)ai%( %w%) Ptgeg ¥1|hz: compound as colorless

Mnyhﬁmuemﬁahdn&Eﬂﬁzahﬁﬂbgy to the procedure descrlbed

in exanple 95, the title conpound has been obtai ned

from

[5-(]-benzyl-1ff- pyrazol 4_¥myﬂkﬁﬁyclopropyl 2-(4-trif

Iuoronethox%1hen -3ff-imdazol -

[3-Gydopropyl-2h(hH-[1.2\3] trisizpled-iyBi 5 (4- nrlfworomﬁﬁloﬁmbmyl) 3H-imidazol-

' r l1afe1 qr I,8Re W th 10% pal | adi um
éggggﬁﬁto%g%) dﬂﬂ% 0?? ﬁ%b%p%und as colorless

anor phous solid. Ms: 515.2 (M#) . Exanple 98

[ 3- Cycl opropyl -5-(1 H

-pyrazol -4-yl)-2-(3; *fluoronethoxy phenyl ) -3

-im dazol -4-yl]- (4\pyn olidin- 1-yl-piperidin-

1-yl)-nmet hanonel n apatNgy to the cedure descri bed

in exanple 95, title@)ﬁ hag been

I\

In analogy to the procedure described in example 95, the title compound has been
obtained from [5-(1-benzyl-1H-[1,2,3]triazol-4-yl)-3-cyclopropyl-2-(4-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-

methanone (intermediate 14) by hydrogenation with 10% palladium on charcoal to give

the title compound as colorless amorphous solid. MS: 516.2 (MH").



obtained from[5-(] -benzyl- Iff-
pyrazol - 4-yl)-3-cycl opropyl -2-(3-trifluoronet hoxypheny

WO 2009863861 m dazol -4-yl] -(4-pyrrolidin- 1-yl - pPEEEPI0S057934
1-yl) -nethanone (prepared iq]§?qlogy to the sequence
descri bed for the preparation internedi ate 13, but
usi ng [cycl opropyHS-trifl uoromnmet hoxy-benzoy”-am noj
-acetic acid ethyl ester ilxemplelQer

[cycloprop I-éi»trlfluoronethoxy benzoyl ) - am no]

Hewrelpproget-2t( ﬁglIOXésnytéldm A ySt B p3- Mﬂx)orbyleﬂmwé@nﬂh?’bh
etitle

*@%fr‘#%%"}%d ﬁ"'t‘% gﬁ% oulsglgéﬁélj%l . 515.2 ( NH+)

. Exanple 99 [3 Cyclopropyl 5- (I

-[1,2,3]triazol -4-yl (4-trifluoronethoxy-phenyl)-3H

-imdazol - 4-yl] -(4kpyr¥olidin- 1-yl-piperidin-

gy to the procedure descri bed

) title conpound has been obt ai ned

ben1[5(§I -hgnzyl- 1ff- [1,2,3]

- 3>Cycl opropyl - 2- (4-

thoxy henyl ) - 3ff-i m dazol - 4-yl ]

j | -pi peridin- 1-yl) - nethanone

14) by hydrogenation with 10% pal | adi um

0 give the title conpound as colorless

[ 3- Cycl opr opyl
r omet hoxy- phen
1-yl - pi peri di n-
procedure descri be
has been

In analogy to the procedure described for example 2, the title compound has been

dazol 4- yI] (4 pyrrolldln-
ne anone I n anal ogy to the
or anple 2, the title conmpound

obtained by coupling of  3-cyclopropyl-5-(2-hydroxy-pyridin-4-yl)-2-(3-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid (prepared in analogy to the
sequence described for the preparation of intermediate 9, but using [cyclopropyl-(3-
trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl ester instead of [cyclopropyl-(4-
trifluoromethoxy-benzoyl)-amino]-acetic acid ethyl ester and 2-benzyloxy-isonicotinic
acid instead of 6-benzyloxy-nicotinic acid in step 9A) with 4-pyrrolidin-1-yl-piperidine
to give the title compound as yellow amorphous solid. MS: 542.2 (MH").
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obt ai ned by coupling of
3-cycl opropyl - 5- (2- hydr oxy- pyri di n-4-yl)-2-(3-

wa eoobloesssbret hoxy- phenyl ) - 3f f -i m dazol e- 4- car bPXI/EP2908/057934
acid (prepared in anal ogy to the sequence descri bed
for the preparation of inter rate 9, but using
[cycl opropyl -(3- trifluoromethoxy-benzoyl) -am noj
-acetic acid ethyl ester ilxempdell®f [cycl opropyl - (4-
trifluoronet hoxy-benzoyl) -am no] -acetic acid ethyl
EsCeelopropyb5hEhyJrozxpyridonitadt 3-(-trifugramethoxgahenyl)-3H-

) vi. It i e oachd i 6 it h

R M TR S
conmpound as yel | ow anor phous solid. Ms: 542.2 (MH)

. Exanpl e 101
[3-Cyclopropyl-5-(2-Mgéﬁ}xy-pyridin-4-y|)-2-(4-trif|uo
r onet hoxy- phe N dazol -4-yl] -(4-pyrrolidin-

Kyl - piperidi | ) -met hanone I n anal ogy to the
pr acedur@.de for exanple 2, the title conpound

h ai n&€d by coupling of

Blcyc\opro - hydr oxy- pyri di n-4-yl)-2-(4-

tYd enyl )-3ff-im dazol e- 4-carboxylic
aci d in analogy to the sequence descri bed

for the pNeparation of internediate 9, but using
2-benzyl oxyi soptQptinic acid instead of

6- benzyl oxy- ic acid in step 9A) with
4-pyrrolidin- piperidine to give the title
conpound as yelTow anor phous solid. Ms: 542.2 (M)

. Exanpl e 102 O

[ 3- Cycl opr opyl -B~gfet hyl - 2- (3- nor phol i n-4-yl -5-trifl uor
oni et hyl - phenyl ) -3 =k niidazol - 4-yl] -(4-pyrrolidin-
1-yl - pi peridin- -yl )-nethanone In anal ogy to the
procedure described for exanple 2, the title conpound

ﬂ?%nBSQP to the procedure described for example 2, the title compound has been

obtained by coupling of  3-cyclopropyl-5-(2-hydroxy-pyridin-4-yl)-2-(4-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid (prepared in analogy to the
sequence described for the preparation of intermediate 9, but using 2-benzyloxy-
isonicotinic acid instead of 6-benzyloxy-nicotinic acid in step 9A) with 4-pyrrolidin-1-yl-

piperidine to give the title compound as yellow amorphous solid. MS: 542.2 (MH").
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obt ai ned by coupling of

3-cycl opropyl - 5- net hyl - 2- (3-norphol i n-4-yl -5-trifluoro
woreaobpbishenyl ) - 3ff-i m dazol e- 4- carboxyl i ¢ aci BCT/EP2008/057934

(internmediate 15) with 4-pyrnqbb@in- 1-yl piperidine to

give the title conpound as yell'Ow anor phous solid. Ms:

532.2 (M#) . Exanple 103

[ 3- Cycl opropyl - 5- f ur an- 2- ixample11G2% i f | uor onet hoxy- phen

{I)-Skkinidazol-41%%%-(4- pyrrolidin- 1-yl-piperidin-

3-Gy lopreptib fronesh Y- ZafFaimeggh alin-4-hikShriBeergurethd@denylhd -imidazol-

9T QXAIRUIRIR1 i dldih S-IPIRBMAG,pas been obtai ned by

3-cycl opropyl -5-furan-2-yl -2-(4-trifl uoronmet hoxy-pheny
| )-3ffimdazol e- 4-carboxylic acid (internmedi ate 16)

Wth 4-pyr o&;din-l-yl-piperidine to give the title
compound Ijght brown oil. MsS: 515.3 (MH) Exanpl e
104

[ 5-1 odo- hyI-S;?4-trifluoronethyl-phenyl)-Sff-inid
azol -4-y -peroIid| -| -yl pi peri di n-

ogy to the procedures descri bed
E . and to the procedure

bed for eXa thg title conmpound has been
obtai ned by i) transfor{ati of Atrifluoronethyl-
benzal dehyde i nto 2-(4-txifH uoronethyl -phenyl)- 1ff-
i mdazole; ii) iodination of'y
2-(4-trifluoronmethyl-phenyl)/lff\imdazole to give
4,5-diiodo-2-(4- trifluorone <phenyl) - |ff-
i mdazole; iii) nethylation of 4,5-diiodo-2-(4-
trifluoronethyl-phenyl) - Iff- imdazole to give
 Sndbgodo-the peddeyttire2ddsdritbad fdruadaarpdd By thphedy |cpmpound has been

obtained by coupling of 3-cyclopropyl-5-methyl-2-(3-morpholin-4-yl-5-trifluoromethyl-

Ir?T)N et hafioney T n
flor i?ternediat-s )7

phenyl)-3H-imidazole-4-carboxylic acid (intermediate 15) with 4-pyrrolidin-1-yl-
piperidine to give the title compound as yellow amorphous solid. MS: 532.2 (MH").

Example 103
[3-Cyclopropyl-5-furan-2-yl-2-(4-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl] - (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N
oz
N
N
O
\N
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15

20

[ff- imdazole; iv) carboxylation of
4,5-diiodo-Il-nmethyl-2-(4-trifluoronethyl phenyl)- 1ff-

WO pdodaesbe to give PCT/EP2008/057934

5-iodo-3-nethy|-2-(4-tr|fluor qﬁthyl-phenyl)-Bffinidaz
ol e- 4-carboxylic acid; v) coupling of

P%%I?a?oog;)ﬁé R Xcef%rc( éeg&rﬂgeid ie1 4 E)Qaﬂgt}lgy ltﬁggpé/ Jmpound has been

abtpymdblylcqummg of 13- c;yplperqul ﬁéuta@ B (Huwflugromethoxy-phenyl)-3H-
ﬁﬁ’ﬂ@ﬂﬂ'@q c@ﬁjo&ﬂu EQ\M @HRFIHQ(QHI% 1%9Mtﬁ 4- ﬁ@rolﬁ%&s lzyl-(p[}ﬂé"f])dme to give

[f@ t{ﬂg CQHIHOBHFI B%t RwRil MS:i5438 (MHrat hy! -

-im dazol -4-yl]-(4-pyrrolidin- I-ylplperldln-

| -yl)-methanone In anal ogy to the procedures described
for internediates IB, ID-F and to the procedure

descri bed for exanple 2, e tit conmpound has been
obt ai ned by |) transforna@?ggE%?L—

hl -
b (o 1D P R e Rr  Bh e N imidarey 4y i trpaprodidin 1ot
pfpeﬂd(ngl-4})dh€lﬂ’lhﬁ)d$1&- phenyl)-1ff-imdazole to give
2- (3, 4-di chl oro-phenyl )-4,5-diiodo-I1ffimdazole; iii)
met hyl ati on of
2-(3,4-dichloro-phenyl)-4,5-diiodo-Iff-imdazole to
gi ve
2-(3,4-dichl oro-
ol e; iv) carbox

henyl ) -4, 5-diiodo-1-nmethyl-1ff-imdaz
ation of 2-(3,4-

di chl or o- phe 4,5,¢iiodo-1 -nmethyl- 1ff- imdazole
to give 2- (3 / r o- phenyl ) - 5-

i odo- 3 N f-i mydazol e-4-carboxylic acid; v)
coupl i - (B, 4-dgi chlor o- phenyl ) -

LN 1 -3ffA\i mdazol e-4-carboxylic acid with

gpyrrolidin-I-yl-pi dine to give the title
cormpound as |ight brown ﬁnnrphous solid. Ms: 533.1

(M#+, 2d). Exanpl e 106 <g;:}

In analogy to the procedures described for intermediates 1B, 1D-F and to the procedure
described for example 2, the title compound has been obtained by i) transformation of 4-
trifluoromethyl-benzaldehyde into 2-(4-trifluoromethyl-phenyl)-1H-imidazole; ii)
iodination of 2-(4-trifluoromethyl-phenyl)-1H-imidazole to give 4,5-diiodo-2-(4-
trifluoromethyl-phenyl)-1H-imidazole;  iii)  methylation of  4,5-diiodo-2-(4-
trifluoromethyl-phenyl)-1H-imidazole to give 4,5-diiodo-1-methyl-2-(4-trifluoromethyl-
phenyl)-1H-imidazole; iv) carboxylation of 4,5-diiodo-1-methyl-2-(4-trifluoromethyl-
phenyl)-1H-imidazole to give 5-iodo-3-methyl-2-(4-trifluoromethyl-phenyl)-3H-
imidazole-4-carboxylic acid; v) coupling of 5-iodo-3-methyl-2-(4-trifluoromethyl-
phenyl)-3H-imidazole-4-carboxylic acid with 4-pyrrolidin-1-yl-piperidine to give the
title compound as yellow amorphous solid. MS: 533.2 (MH").
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[ 5- Met hoxy- 3-net hyl - 2- (3-trifl uoronmet hoxy- phenyl)-3
-iniidazol -4-yl]-(4-pyrrolidinl-

W@ kooplogsssi di n-1 -yl ) -net hanone I n anal ogy to thRCT/EP2008/057934

procedure described for exanpl,e
has been obtai ned by coupling o%
5- met hoxy- 3-net hyl -2-(3-trifl uoronet hoxy-phenyl)-3ffim
i dazol e- 4-carboxylic aci Exampletlediate 17) with

4-pyrrolidin-I-yl peridine to give the title

CoFipbinehlors. g iogars-viery e gz ANHA-py reidinpt -

P%%ndnhlyblnah??%ﬁdln 5-yl -2-(4-trifluoroniethyl -pheny

)-3 -iniidazol-4-yl]-(4- pyrrolidin- 1-yl-piperidin-

| -yl)-net hanonel I n anal ogy to the procedure descri bed
7 i pdo- 3- net hyl - 2- ( 4-

) -3ff-imdazol-4-yl]

| - pi peridin- 1-yl) -nmethanone

ted with pyrimdine-5-yl-boronic

the title compound

‘ . Exanpl e 108
(3 4- Di chloro p )-3-net hyl -5-pyrimdin-5-yl-3ff
-im dazol -4-yl]-(4-pyrkplidinl-
yl -pi peridin-1-yl)-nmethangne I n anal ogy to the
procedure described f exanpl e 7,

[ 2- (3, 4-di chl oro- phenyl¥=5-i odo- 3-
met hyl - 3ff-i m dazol -4-yl]-(4-pyrrolidin-I-yl-piperidin

Iﬂyeruli/zlrlr(%ggr%ttﬂgﬂﬂil@ orr@%ﬁ%'gghg%dl%? Xnt\é‘gﬁ%c’gﬁ@ih?qwtaﬁd to the procedure
d@qpbqgiqu)r @gar@pﬂeo?r, [tlesgtle compound has been obtained by i) transformation of
3,4-dichloro-benzaldehyde into 2-(3,4-dichloro-phenyl)-1H-imidazole; ii) iodination of
2-(3,4-dichloro-phenyl)-1H-imidazole to give 2-(3,4-dichloro-phenyl)-4,5-diiodo-1H-
imidazole; iii) methylation of 2-(3,4-dichloro-phenyl)-4,5-diiodo-1H-imidazole to give
2-(3,4-dichloro-phenyl)-4,5-diiodo-1-methyl-1 H-imidazole; iv) carboxylation of 2-(3,4-
dichloro-phenyl)-4,5-diiodo-1-methyl-1H-imidazole to give 2-(3,4-dichloro-phenyl)-5-
iodo-3-methyl-3H-imidazole-4-carboxylic acid; v) coupling of 2-(3,4-dichloro-phenyl)-
5-iodo-3-methyl-3H-imidazole-4-carboxylic acid with 4-pyrrolidin-1-yl-piperidine to
give the title compound as light brown amorphous solid. MS: 533.1 (MH", 2Cl).
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10

15

anor phous solid. Ms: 485.3 (MH +, 2C). Exanple 109
[ 3- Met hyl -5-pyridin-3-yl-2-(4-trifl uoronethyl-phenyl) -
W@2000/0380zol - 4-yl ]-(4- pyrrolidin- 1-yl-pi perPdi/BP2008/057934

| -yl')-methanonel n anal ogy to the procedure described

for exanple 7, [5-iodo-3-nethyl~2-(4-

trlfluoronethyl phenyl) -3ff-imdazol-4-yl]

-(4-pyrrolidin- 1-yl-pi perixdmple 106y| ) - et hanone

(exanmpl e 104) was reacted with pyridine-3-yl-boronic

FB:I\/QtHd?(ygi MﬁtHy'D—Q (BltHﬂﬁoﬁﬁH@HHﬂd l@élyl)l-gmlnly(ﬁiszw;’l ]-(4-pyrrolidin-
gpo% i b . 484.3 (M +) . Exanpl e

?“2' HAB} TY)o‘FISthﬁﬂ%‘i/l) 3- rret hyl - 5- pyri di n- 3 yI 3Him

|dazol 4-yl] -(4-pyrrolidin- 1- yl-piperidin-1-yl)

-met hanone I n analogy to the procedure described for

exanple 7, [2-(3,4-dichloro-phenyl)-5-iodo- 3-

met hyl - 3ff-i m dazol -d—=H ] -(4-pyrrolidin-

1-yl -piperidin- 1-y[) -nethanone (exanple 105) was
reacted w th pyriNdiYe- 3-y¥-boronic acid to give the
ti Iecponpound als C ess anor phous solid. Ms: 484.3

% ) Byanpldl 111
5-( ' D r|rn(ﬂ n- 5-

et hyl - phe
1-yl-piperidin- |-yl)-nmet
procedure described for exa
[ 5-i odo-3-net hyl -2-(4- triflpor nethyl phenyl)

-3ff-imdazol -4-yl] -(4-pyrrelidin- 1-yl-piperidin-

1-yl) -

In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of 5-methoxy-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-
imidazole-4-carboxylic acid (intermediate 17) with 4-pyrrolidin-1-yl-piperidine to give
the title compound as light brown oil. MS: 453.3 (MH").

Example 107
[3-Methyl-5-pyrimidin-5-yl-2-(4-trifluoromethyl-phenyl)-3 H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N
/’\\N
Wi
N
F \ N
F
F

In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(4-
trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-
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nmet hanone (exanple 104) was reacted with
2-am no-pyrimdin-5-yl-boronic acid to give the title

W@ ropoeasal as col orl ess solid. MS: 499.7 (MH) PCEKPR29pS/€57934

112
[ 5- (6- Ami no-pyridin-3-yl)-3- net%yl 2-(4-trifluoronethy

lfl HP;%”MJ: éexglaﬁplenf Og?agire%c‘%ﬁ]wlth&érrﬂ%dfn% é—g‘—@({ron%c ac1d to give the title

alo
prroR a cdlosloss dveetphous sekdnpSe4§3.3 (MH"

[ 5-i1 odo-3-net hyl -2-(4- trifluoronethyl-phenyl)

-3ff-imdazol -4-yl] -(4-pwasipldigy 1-yl - pi peri din-

1-yl) - methanone (exanple 10&) was reacted with
D3Ol ey B-=3hrel81-8 P yeindidin 51 391 Mﬁdaﬂmtl £pyrrolidin-

g%én%und as Ighfyahlteﬂggllc?@ll\/s 4 .’E&ang

1—17§plpel'ldln 1-yl)-methanone

[ 5- (6- Hydroxy-pyridin-3-yl)-3-methyl-2-(4-trifluoronet

hyl - phenyl ) - 3f {i&d dazol -4-yl]- (4-pyrrolidin-

1-yl - pi peri di 1N} ) - net hanone I n anal ogy to the

procedure des for exanple 7,

[ 5-10do-3-meth -(4- trifluoronethyl-phenyl)

-3ff-imdazol - -(4-pyrrolidin- 1-yl-piperidin-

1-yl) ' anpl e 104) was reacted with

' -yl -boronic acid pinacol ester to

und as off-white solid. Ms: 500.2

5-yl)-3-nmethyl -2-(4-trifluoron
phenyl ) - idazol -4- yl] -(4-pyrrolidin-
1-yl-piperidin- |-yl)-yethanone I n analogy to the
procedure described fo anple 7,

[ 5-10do-3-net hyl -2-(4

g
(MH

2 Mt hoxy- pyri\m
kgthyl- [

In analogy to the procedure described for example 7, [2-(3,4-dichloro-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 105)
was reacted with pyrimidine-5-yl-boronic acid to give the title compound as colorless
amorphous solid. MS: 485.3 (MH", 2Cl).

Example 109
[3-Methyl-5-pyridin-3-yl-2-(4-trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N

i
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trifluoronethyl-phenyl) -3ff-imdazol-4-yl]
-(4-pyrrolidin- 1-yl-piperidin- 1-yl) - nethanone

w@ eooampdsel 104) was reacted with PCT/EP2008/057934

2- met hoxy-pyri m di n-5-yl -boro ilg_aci d to give the
title conpound as light yellow'solid. Ms: 515.3 (MH)

%%% ar OX rr?(%%dare c]gzscr ‘?ed for te];lgalian 2. { c*dlo 3- methyl 2-(4-
Momh@mbpl)e—rﬁ =3 Hriigadeapl- 44r!y y(|4}pyr(cﬂ1dpy&fy ipipgridin-1- yl)
%eﬂian@h@%ﬂaﬁip’ﬂe 160 Wds TREORNARE A RISy RBo i OadeP 8 give the title

f@nz%rhﬂe%srhgkwawlamwho@sy igl.. BlSadhy (MBL -4-
trifluoronethyl-phenyl) -3ff-imdazol-4-yl]

-(4-pyrrolidin- 1-yl-piperixdiiple 10yl ) - met hanone

(exanple 114) in 10 mM of MeC was cool ed down to 0 0C,
{heu- Hi)clﬁaronﬂ)he(njzl)CB mietty)-5qfyralibarydi3 H-imidanstide@]-(4-pyrrolidin-1-
ol.ut i. lar in MeC ) were added and the

%e%‘?f‘i@ﬂ WQ%?E% warmed up to RT. After 3 hours,

it was poured into crashed ice, neutralized with an
aqueous sodi unNPydr ogen carbonate sol ution, then

extracted twi ¢ w\h MeC ; the organic phases were

washed w th [ [ ,
filtered and evaporated to give 0.089 g (37 %9 of the

title corrp6ﬁn as y(alowsolid. M5 501.2 (MH)
Exanple 11

(6-trifluoromethyl-pyridin-3-yl)-3
rolidin- 1-yl-piperidin-

In analogy to the procedure described for example 7, [2-(3,4-dichloro-phenyl)-5-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 105)
was reacted with pyridine-3-yl-boronic acid to give the title compound as colorless
amorphous solid. MS: 484.3 (MH", 2Cl).
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descri bed for exanple 2, the title conpound has been
obtai ned by i) transformati on of 6-
wa eoobloesssoret hyl - pyri di ne- 3- car bal dehyde i nt o BET/EP2008/057934
Iff-inidazol-2-y|)-2-trif|uo[qqgthylpyridine; i)
I odi nation of
5-(1 ff-imdazol-2-yl)-2-trifluoronethyl-pyridine to
gi ve 5- Example 111
(4,5-diiodo-Iff-imdazol-2-yl)-2-trifluoronethyl-pyrid

[NE-Abdihd- ?ﬁw h@?l@@ IﬁEth§I 44 -Frifluoromethyl-phenyl)-3H-imidazol-4-

i1 odo- | i mdazo rifluoronethyl-pyridine
(Yj]é( gipyero Edtnz; 4 amesé@-f-Yherﬁ@fﬁv?lfe

i m dazol -2-yl)-2-trifluoronethyl-pyridine; iv)

car boxyl ati on of 5- Hﬁ-diiodo-lnethyl-

| ff-imdazol -2- W -trifluoronethyl-pyridine to give
5-i odo- 3- net hyl 72- (

trifluoronethyl [
ic acid; v) coup

yridin-3-yl)-3ff-indazol e-4-car boxyl
g of 5-iodo- 3-

nmet hyl - thyl -pyridin-3-yl)-3ff-imdazo
e-4- carboxyll [ th Apyrrolidin- 1-yl-piperidine
to give ound as of f-white anorphous
solid . Exanpl e 117

2-(6-trifluoronethyl-pyridin-
3- nii dazol -4-yl]2(4- pyrrolidin-
(=g} -plperldln- | -yl t hanone In anal ogy to the

procEdure described for \exanple 7,

[ 5-iodo-3-nethyl-2-(6 H uoronet hyl - pyri di n-3-yl)
-3ff-imdazol -4-yl] -(4Z£i£}olidin- 1-yl - pi peridi n-

1-yl) - methanone (exanp 116) was reacted with

pyri di ne-3-yl -boronic acid to give the title conmpound

as col orl ess anorphous solid. MS: 485.4 (MH) .

Exanplagy118 the procedure described for example 7, [5-iodo-3-methyl-2-(4-

trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-
methanone (example 104) was reacted with 2-amino-pyrimidin-5-yl-boronic acid to give
the title compound as colorless solid. MS: 499.7 (MH").

Example 112

[5-(6-Amino-pyridin-3-yl)-3-methyl-2-(4-trifluoromethyl-phenyl)-3 H-imidazol-4-yl]-
(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

NH2
PN
N
N
F \ N
F
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[ 3-Met hyl -5-pyrimdin-5-yl-2-(6-trifluoroniethyl-pyrid
in-3-yl)-3 -iniidazol-4-yl]-(4- pyrrolidin-

waz2e0b/omsper i di n- 1-yl) - nmet hanone I n anal ogy t oPCTIEP2008/057934

procedure described for exanpl,e
[ 5-i odo- 3- net hyl - 2- ( 6- trlfluorgnethyl pyri di n-3-yl )

¢ 3f 4- 4-
IR L T —
uommicthel phapyl) T -omidazeled ol t(d @rxﬁéldtrhé vi-pipegidin-1-yl)-
ﬁf@fﬁ%ﬁ%ﬁg (éémﬁﬂ’e! ‘?M)ev$§s RAREPRWSs SRl Elpy¥iin-#8bFohMhicid to give

Fgté&§p8§p§59psgﬁﬁV¥Wﬁ?H¢nN@ $99-20MH- -1 £ 1 uor onet hoxy-
phenyl ) - 3f f-i ni dazol - 4-yl]-[ 4-

((S)-2- hydroxynet hyl - pyr r dixadipbe 113yl ) - pi peri din-1-yl]-
nmet hanone I n analogy to the procedures described for

ot e di n r
e RERy B iny PUESTER L Bt PER bR RRENE S mpidasol--y1-
Gbpwirelédintyylipipenidiat imgdhimeghanone
3-cycl opropyl -5-(2-net hyl sul fanyl -pyri mdin-5-yl)-2-(4
-trifluoromethoxy- p¥iyl)- 3ff-im dazol e-4-carboxylic
aci d et hyl estery ternedi ate 10B) with Raney nicke
in ethanol to gl/ve\
3-cycl opropyl - 55pyri
henyl ) - 3ffi m daz
ii) saponificati
5-yl-2-(4-triN
boxylic aC|d Bt h

i1 din-5-yl-2-(4-trifluoronethoxy-p
4-carboxylic acid ethyl ester;

n of 3-cycl opropyl-5-pyrimdin-

hoxy- phenyl ) -3ff-i m dazol e- 4-car
ter to give 3-

[ n-5-yl-2-(4-trifluoronethoxy-phe
anpoxylic acid; iii) coupling of
i p-5-yl-2-(4-trifluoromethoxy-p
arboxylic acid with ((9S)

-| - pFperidin-4-yl-pyrro &din-z-yl) - met hano

di hydr ochl ori de <;;:l

In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(4-

trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-
methanone (example 104) was reacted with 6-hydroxy-pyridin-3-yl-boronic acid pinacol
ester to give the title compound as off-white solid. MS: 500.2 (MH").
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[ prepared as described for ((R)-I
-pi peridin-4-yl-pyrrolidin-2-yl)- nethano

walpeobgpesechl ori de (intermedi ate 2), but startiPQI/EP29A8/057934
(S)-(-)-pyrrolidin-2-y|nethaqqhb_to give the title
conmpound as a light yellow solid. Ms: 557.2 (MVH +) .
Exanple A Fil mcoated tablets containing the foll ow ng
i ngredi ents can be manuf adbamade 114 a conventi onal
manner: The active ingredient is sieved and mxed with

[9-C- et oXy ) yrinfi@int §yl U-aieeh yand 4t idflubt oth&th§l-pienyl)-3 H-imidazol-4-

nulated. with a sqlutign of polyvinylpyrrolidon in
%g?é'rpyff?ﬁgmg}'ﬁﬂmpﬁflgﬂﬁ']s'Y “&%‘g‘a{?\ﬁ’ft% sodi um st arch

gl ycol at e and nagesi unstearate and conpressed to yield
kernel s of 120 or 3% ny respectively. The kernels are
| acquered with ueous solution / suspension of the
above nentioned/filWcoat. Exanple B Capsul es

contai ning the Koll ow ng ingredients can be

manuf actured i n ¥—<onventi onal manner: The conponents
are sieved and xed and filled into capsul es of size
2. Example C nh\cti sol uti ons can have the

fol |l owi ng copgposyti The active ingredient is

di ssolwethyn a Mi xtu of Pol yet hyl ene d ycol 400 and
Wt er njecﬂion The pHis adjusted to 5.0
by \Ae e~Aci d. The\vol u is adjusted to 1.0 m by
gaddN\ti on of the resi amount of water. The solution
is fFitered, filled intd vials

.

In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(4-

trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-
methanone (example 104) was reacted with 2-methoxy-pyrimidin-5-yl-boronic acid to
give the title compound as light yellow solid. MS: 515.3 (MH").

Example 115

[5-(2-Hydroxy-pyrimidin-5-yl)-3-methyl-2- (4-trifluoromethyl-phenyl)-3 H-imidazol-4-
yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone
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usi ng an appropri ate overage and sterilized. Exanple D
Soft gelatin capsules containing the foll ow ng

WO pgpedisent s can be manufactured in a convent i RCEEP2008/057934

manner : The active ingredient 8 di ssolved in a warm
mel ti ng of the ot her ingredi enté and the mxture IS

INEN

i 35 05 (R, BhOu B LE el FRRLARAIES Sy R by 2-(a-
trdluommatbulaphwbcﬁduumedslzol&a}}riﬂepy@@duhét‘/épwnltdm hﬂ/ﬁg
hRehahehd @%ﬂglé 1%5 ﬁ{jlcﬁﬂﬂ Sf M%@lz%s%&léﬁ aslirsd °Cnttf’én, 0.97 ml (1.0

conventl onal tive 1 ng redient is mx

WMl ph bas, ki fn ISP]élPSP (1-Adnelat Py el e 2daen %m% the reaction
ﬁﬁitbﬁkxwm&ﬂedﬁﬁ ﬂoLR”DSﬁte&lel(ﬁfr@ﬂﬂJ\lv@t}ﬁﬂlr&ﬂ inlfo arabhedtidd, @cutralized

0 A e DA SR P REE oo et PRy Bt it nec
Eha:dorgilﬂit ptaichtwersaathet svidi aratm dlr1edGompm1wgdss1mh sfutfateufitlered and
a?qoﬁalped%e 8L 4sd %35766 Cgfc tlt %}P dn%i yelloxg/]vh%ohd MS: 501.2

arorrat C nono-tycli our el
&hs, in which one or tvvorlng atons are nitrogen
atorrs, the remaining ring atons bei ng carbon atons;

Example 116
[5-Iodo-3-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-3 H-imidazol-4-yl]- (4-pyrrolidin-
1-yl-piperidin-1-yl)-methanone

In analogy to the procedures described for intermediates 1B, 1D-F and to the procedure
described for example 2, the title compound has been obtained by i) transformation of 6-
trifluoromethyl-pyridine-3-carbaldehyde into 5-(1H-imidazol-2-yl)-2-trifluoromethyl-
pyridine; ii) iodination of 5-(1H-imidazol-2-yl)-2-trifluoromethyl-pyridine to give 5-
(4,5-diiodo-1H-imidazol-2-yl)-2-trifluoromethyl-pyridine; iii) methylation of 5-(4,5-
diiodo-1H-imidazol-2-yl)-2-trifluoromethyl-pyridine to give 5-(4,5-diiodo-1-methyl-
1H-imidazol-2-yl)-2-trifluoromethyl-pyridine; iv) carboxylation of 5-(4,5-diiodo-1-
methyl-1H-imidazol-2-yl)-2-trifluoromethyl-pyridine to give 5-iodo-3-methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-3H-imidazole-4-carboxylic acid; v) coupling of 5-iodo-3-
methyl-2-(6-trifluoromethyl-pyridin-3-yl)-3H-imidazole-4-carboxylic acid with 4-
pyrrolidin-1-yl-piperidine to give the title compound as off-white amorphous solid. MS:
534.1 (MH").
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Eis Nor CH provided that Rl or R2 can attach to C,
by replacing HL Rl and R2 are independently hydrogen,

wha0009e3ss1 C1 al koxy, Cl al kyl, halo Cl al kyl, Pecl/BPI008/@7934

al koxy or optionally substitu qg heterocyclyl
provi ded that one of Rl and Ré i's not hydrogen R3 and

R4 are independently hydrogen, Cl al koxy, halo Cl

al kyl , halo Cl al koxy or Hgﬂﬁgﬁiélﬂ? is C-6 alkyl,

hal o Cl al kyl , C3-7 cycloal kyl or C3-7 cycloal kyl Cl1
B-MethylR- mgldwéndg”ew tr(ﬂpommthyl peiidnGtylaBklimidazol-4-yl]-(4-

V. I teroal kyl, C2-6 al kenyl,
%g&gﬁhp-lﬁj%a&%hgr1§§n%%h%u£$kenyl hydroxy C2-6
al kynyl, C -6 al koxy C2-6 al kenyl, Cl1 al koxy C2-6
alkynyl, trimet \| anyl C2- 6 alkenyl,
trimethylsilany al kynyl, d -6 al koxy, halo -6
al koxy, heteroalNaxy, optionally substituted C3-7

cycl oal kyl, optignally substituted C3-7 cycloal kyl Cl1
al kyl , hal og cyangp optional |y substituted phenyl,
optlonally sybst\\t ut#d heteroaryl, optionally

substi t lyl, optlonally substituted

phenyl ' !; mis 0, 1, 2, 3 or 4; R7

=3 ng carbon atom independently
hy -6 al kyl, heteroal kyl, C2-6
&'kenyl, C2-6 alkyny . fiydroxy C2-6 al kenyl, hydroxy

c2-%6 al kynyl, Q6 al koxyyC2-6 al kenyl, Q& al koxy C2-6

In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (example 116) was reacted with pyridine-3-yl-boronic acid to give the title

compound as colorless amorphous solid. MS: 485.4 (MH").

Example 118
[3-Methyl-5-pyrimidin-5-yl-2-(6-trifluoromethyl-pyridin-3-yl)-3 H-imidazol-4-yl]- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-



10

15

20

al kynyl, hydroxy, Q -6 al koxy, halo Q -6 al koxy,
het er oal koxy, hal ogen, cyano, optionally substituted

W@ k@aph3seppt i onal |y substituted C3-7 cycl oal kyPCT/EP2008/057934

optionally substituted C3-7 CYS oal kyl Q -6 al kyl,
optionally substituted heteroaryl optionally

Fh:]éﬁi %Pﬁ% &gmgfeklel%? GAE Héoﬂﬁ% ?\F ! @ﬂﬁﬁlgx} #gls—l%rtoﬂfceagid to give the title
b@ﬂmwe;ﬁlcotgrles @mwﬁoum@hdoh@ﬂ H§6.3 (WSt Dt ut ed
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B- @y&&p&l 'ypyjpgﬂfm@n fﬁylai Mltﬁﬂnhér@méth&ry € I9-3 H-imidazol-4-yl]-[4-

gtlona y substituted one or. two_Substituents
((Rirépudaenmephdaysolidm- iWHnE’lPFfédlﬁr]o&lﬁ)f%"é e ng of Q
-6 al kyl, heteroal kyl, optionally substituted C3-7
cycloalkyl and optionalhy substituted heterocyclyl;
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hydr ogen, Q -6 al kyl, 6 alkyl, heteroal kyl, C2-6
al kenyl, C2-6 § Noxy ehirgl al kenyl , hydroxy

C2-6 al kynyl, C2-6 al kenyl, Q6 al koxy
C2-6_al kyn substituted C3-7 cycl oal kyl
opti d t|t ted C3-7 cycloal kyl Q-6 alkyl,

{ona erocyclyl or optionally
st®tut-o het yc yl -6 al kyl; provided that -
c ntains at |east one |trogen arﬁhH whi ch is not
directly

In analogy to the procedures described for example 90, intermediate 9C and to the
procedure described for example 2, the title compound has been obtained by i) treatment
of  3-cyclopropyl-5-(2-methylsulfanyl-pyrimidin-5-yl)-2-(4-trifluoromethoxy-phenyl)-
3H-imidazole-4-carboxylic acid ethyl ester (intermediate 10B) with Raney nickel in
ethanol to give 3-cyclopropyl-5-pyrimidin-5-yl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazole-4-carboxylic acid ethyl ester; ii) saponification of 3-cyclopropyl-5-pyrimidin-
5-yl-2-(4-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid ethyl ester to give 3-
cyclopropyl-5-pyrimidin-5-yl-2-(4-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic
acid; iii) coupling of 3-cyclopropyl-5-pyrimidin-5-yl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazole-4-carboxylic acid with ((S)-1-piperidin-4-yl-pyrrolidin-2-yl)-methanol di-
hydrochloride [prepared as described for ((R)-1-piperidin-4-yl-pyrrolidin-2-yl)-
methanol di-hydrochloride (intermediate 2), but starting from (S)-(-)-pyrrolidin-2-yl-
methanol] to give the title compound as a light yellow solid. MS: 557.2 (MH").

Example A

Film coated tablets containing the following ingredients can be manufactured in a

conventional manner:
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The active ingredient is sieved and mixed with microcristalline cellulose and the mixture

is granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed

with sodium starch glycolate and magesiumstearate and compressed to yield kernels of

120 or 350 mg respectively. The kernels are lacquered with an aqueous solution /

suspension of the above mentioned film coat.

Example B

Capsules containing the following ingredients can be manufactured in a conventional

manner:

Ingredients

Per capsule

Compound of formula (I) 25.0 mg
Lactose 150.0 mg
Maize starch 20.0 mg
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ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.
Example D

Soft gelatin capsules containing the following ingredients can be manufactured in a

conventional manner:

Capsule contents

Compound of formula (I) 5.0 mg
Yellow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean oil 110.0 mg
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mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin

capsules are treated according to the usual procedures.
Example E

Sachets containing the following ingredients can be manufactured in a conventional

manner:

Compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidon K 30 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg

The active ingredient is mixed with lactose, microcristalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidon in water.



3. The conmpounds according to claim2, wherein is
pyrrolidin- 1-yl, piperidin-21-yl or

WO qodpelisazepan- | -yl . 4. The conpounds accor di ngPCTER2083/0587934
2, wherein is piperidin-1-yl. The conpounds
accordlng to any one of clalns i to 4, wherein mis 1.

n e . . .
ihe %Sué?en@%g{] 1]?:1‘1: 5'8 gésn%lstt%lr%y ?1{1&) %nfgaf\/ogllrlﬁ%%@dévbets 9nd filled
aﬁkykhaubstltuted am no or optionally substituted
het erocyclyl. 7. The conpounds according to any one of
clains 1 to 6, wherein R7 is optionally substituted
het erocyclyl. 8. The conpounds according to any one of
claims 1 to 7, wherein R7 is pyrrolidin- 1-yl or
2- hydroxynet hyl -pyrrolidin- 1-yl. 9. The conpounds
according to any one of clains 1 to 8, wherein is
4-pyrrolidin-1-yl-piperidin-l-yl or
4- (2- hydroxynet hyl -pyrrolidin-1yl)- piperidin-21-yl.

10. The conpounds according to any one of clainms 1 to
9, wherein one of RL and R2 is hydrogen, G -6 al kyl,
hal o C1 al kyl or halo Cl1 al koxy and the other is Cl
al kyl, halo C1- 6 alkyl or halo Cl al koxy. 11. The
conmpounds according to any one of clains 1 to 10,
wherein one of Rl and R2 is hydrogen and the other is
n- hexyl, trifluoronethyl or trifluoromethoxy. 12. The
conmpounds according to any one of clains 1 to 11,
wherein R3 and R4 are
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i ndependently hydrogen or Cl1 al koxy. 13. The conpounds
according to any one of clains 1 to 12, wherein R3 and

W@RA0oaesshy dr ogen. 14. The conpounds accor di ng RCI/EPR008/057934

one of clainms 1 to 13, wherein,R5 is Cl al kyl or C3-7
cycl oal kyl . 15. The conpounds accordi ng to any one of
clains 1 to 14, wherein R5 Qﬁaﬂgghyl.l6. The conpounds
according to any one of clai to 15, wherein R6 is
hydrogen, Cl- 6 al kyl, trimethylsilanyl Cl1 alkyl,

Het eCoumlpkyhds cfde@nahkinyl , C2-6 al kynyl, hydroxy C2-6
al kenyl, hydroxy C2-6 al kynyl, Cl1 al koxy C2-6 al kenyl,
Cl al koxy C2-6 al kynyl, trinethylsilanyl C2-6 al kenyl,
trimethylsilanyl C2-6 al kynyl, optionally substituted
C3-7 cycloal kyl, optionally substituted C3-7
cycl oal kyl -G -6 al kyl, halogengfkyano, optionally
substituted phenyl, optionally/substituted heteroaryl,
optional Iy substitut e het & Qor optionally
substituted phenyl - et hoxy{Ci yl . 17.7The
conmpounds accordi ng Lhs,(R)o 16,
wherein R6 is hydr@gen, \alkyl, h erodrkyl, C2-6
al kynyl, hydrox #M kgxy C2-6

al kynyl, trimethyls 1% -6 al k | /optionally
substituted C3-7 cloal kyl, hal ogen, cyano,
optionally substituted phenyl, optionally substituted
het eroaryl or optionally substituted phenyl-C -6

met hoxy-C -6 al kyl. 18. The(lgonpounds according to any
one of clains 1 to 17, wherein R6 is C2-6 al kynyl,

wherein

N

N
&
is heterocyclyl, which is a non-aromatic mono-cyclic radical of four to eight
ring atoms, in which one or two ring atoms are nitrogen atoms, the
remaining ring atoms being carbon atoms;

E is N or CH, provided that R' or R” can attach to C, by replacing H;

R'and R>  are independently hydrogen, halogen, C,.¢ alkoxy, C,.¢ alkyl, halo C, ¢ alkyl,
halo Ci.6 alkoxy or optionally substituted heterocyclyl;

provided that one of R' and R is not hydrogen;

R’and R*  are independently hydrogen, C, alkoxy, halo C,. alkyl, halo C,.¢ alkoxy or

halogen;
R’ is Cy.6 alkyl, halo C;_¢ alkyl, Cs_; cycloalkyl or Cs.7 cycloalkyl C,.6 alkyl;
R is hydrogen, C; alkyl, halo Cy_6 alkyl, trimethylsilanyl C,_¢ alkyl,

heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.¢ alkenyl, hydroxy C,.6
alkynyl, C,.¢ alkoxy C,.¢ alkenyl, C,.¢ alkoxy C,.¢ alkynyl, trimethylsilanyl
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hal ogen, cyano or optionally substituted heteroaryl.
19. The conpounds according to any one of clains 1 to

waomsssein R6 i s pyridinyl, pyrimdinyl, i odeCT/EP2008/057934

et hynyl or cyano. 20. The coqpﬁgr]ds according to claim
1, which is

[ 23 Fexyl e o By - 600 € Dol b L iebe
- met hanonégteroalkoxy, optionally substltuted Cs.7 cycloalkyl, optionally substituted
Ejg-z :)IO(-jZ: Sl' %}%Y paf}l/lr%frl g) %ﬁ(klf 4-2Hg$ %n?aﬁg)ﬁptﬁg%%%%bséfufted ﬂﬂenyl

- met hanoneptionally substituted heteroaryl optlonally substituted heterocyclyl,

[ 3- Met hyI Ly fluor t hoxy- pheny
[)-3ff-i %‘gollyghgﬁt]]mt?gl%he rro (H(Yn- alg’fqep I peridin-

1-yl) - met hanone,
fi8- Met hyl is3, |®y2,i3m'rdi; n-5-yl-2-(3-trifluoronethyl -phenyl
)-3ff-imdazol -4-yl]-(4- pyrrolidin- 1-yl-piperidin-
iyl) - i
5- Et hy nyF g fached toayring carponatom, independently bydrggen, Ci
m dazol - 4akkyl}, héltlfpyra]rkoﬂ ihdierpallgnl,-CopiaenyldCre alkynyl, )hydroxy Cs.6
- met hanon
| - Met hyl - Elkf?t‘/l oy T O G Ih S e e R B ATy &
-(3-tri f | aldyoyhel idosesys ﬁlneaiyb))y, halo C,.¢ alkoxy, heteroalkoxy, halogen,
| ff-imda 4- - - 5 jdi -
2 (3 v f P SR AAORIbhE e b oy BUAGh0a £33 bycloalin,
pyrrol i di nptidrajly spbsticwted Crs cycloalRyl Cmﬂhﬂn@mnally substituted
[ 2- (3- Hexylepheny, t o%afl)p 'S t’u@ﬂérb%fcfyl,lo%igﬁﬁw suftsttlded
-[ rolndin-

4- ( 2- hydr oxynet
phenyl-C, ¢ alkyl optlonally substituted heteroaryl-C,¢ alkyl, optionally

substituted heterocyclyl-Ci alkyl, nitro, carboxy, formyl, acyl, C;
alkoxycarbonyl, carbamoyl, mono- or di-C,_¢ alkyl substituted
aminocarbonyl, Ci. alkylthio, C,.¢ alkylsulfinyl or C,.¢ alkylsulfonyl or
amino optionally substituted by one or two substituents independently
selected from the group consisting of C;¢ alkyl, heteroalkyl, optionally
substituted Cs_; cycloalkyl and optionally substituted heterocyclyl;

when attached to a ring nitrogen atom, independently hydrogen, C,.¢ alkyl,
halo Ci.6 alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.¢ alkenyl,
hydroxy C,.¢ alkynyl, C,.¢ alkoxy C,.¢ alkenyl, C,.¢ alkoxy C,.¢ alkynyl,
optionally substituted Cs.; cycloalkyl or optionally substituted Cs.;
cycloalkyl C.¢ alkyl, optionally substituted heterocyclyl or optionally
substituted heterocyclyl C,_ alkyl;

N AR,

A
provided that G contains at least one nitrogen atom, which is not directly

bonded to a carbonyl group or a heteoratom; and
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1-yl) -piperidin- 1-yl] -nethanone,
[4-(2-Hydroxynet hyl -pyrrolidin-1-yl) -piperidin- 1-yl]

WO 2(05/00386D- 3- net hyl - 2- (3- trifl uor onet hoxy- phePgI/EP2008/057934

-3ff-imdazol -4-yl] -nethanons,

[ 4- (2- Hydroxynet hyl - pyrrolidin-"1-yl) -piperidin-
1-yl]- [3-nmethyl-5-pyrimdin-5-yl-2-(3-

Nilu Rahethoxy phenyl) -3ff-im dazol-4-yl]

none, [ 4- (2- Hydroxynet hyl - pyrrolidin- 1-yl)
|$er|d|n- 1-yl] - [3-methyl-5-pyridin-4-yl-2-(3-

or onmetdaexyotRBsAK A ndfolenh MoHRZMickAis Mirbctly bonded to a
- met hanone,

ngﬁyﬁﬁ%propyl 5-pyrimdin-5-yl-2-(3-trifluoronethyl-p
henyl ) -3ff-i m dazol -4-yl]-(4- pyrrolidin-

br produ2edr hafmadeuyibally-a0@HRBNOARS thereof;

[ 3- Met hyl - pyr|n1d|n 5 -2-(4-trifluoromet hoxy-pheny
Y%?%;I i Sﬁgil 1ang pyrrolidin- 1-yl-piperidin

[ 3- Cyclopropyl 5-pyridin-3-yl-2-(4-trifluoronethoxy-ph
enyl )-3ff-imdazol -4-yl]-(4- pyrrolidin-
ﬂ;reytbrflpi‘l}m&ﬂod)i'dyl” ﬂ:reyﬂls)nonnﬁbhﬁno eno-cyclic radicals of four to seven ring

éﬁqws 1n5;/1%$1cl? ﬁ%ﬁ) BF% Ay a]thﬁXre (h€§§'gfat(t)rrnls Erlcfélgerznofe ntly Sef e}izte%hfrom N,
OZanldyS]O0X ywiedrByilis @y inkeket Goim-0 th-2)) the r@h@iamigding-atdmy bding C;

- met hanone,

[ 3- Cycl opropyl -5-pyrimdin-5-yl-2-(4-trifl uoronmethoxy-
rSh‘éWWﬂ) heseroaryh wgaisiangurgmpuq mongyeyelis) dica -of 5 or 6 ring atoms, having
%)n)f ko ﬂir@eef1h§jh&erolonﬁs)1ndéﬁhH@rﬁBf% lected from N, O, and S, the remaining

yrimdin-5-yl)-3-cycl opropyl-2-(4-trifluo
rrmeﬂﬁmwelp&%nw )-3ffim dazol -

the term “optionally substituted Cs.; cycloalkyl” means Cs_; cycloalkyl optionally
substituted by one to three substituents independently selected from the group
consisting of Cy.¢ alkyl, halo C; alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.
¢ alkenyl, hydroxy C,.e alkynyl, Ci.¢ alkoxy C,.¢ alkenyl, Ci.¢ alkoxy C,.¢ alkynyl, hydroxy,
Ci-6 alkoxy, halo C,.¢ alkoxy, heteroalkoxy, Cs.; cycloalkyl, Cs.; cycloalkyl Cy_6 alkyl,
halogen, cyano, nitro, amino, mono- or di-C;_ alkyl substituted amino, carboxy, formyl,
acyl, Cy.6 alkoxycarbonyl, carbamoyl, mono- or di-C,.¢ alkyl substituted aminocarbonyl,
Ci-6 alkylthio, C;¢ alkylsulfinyl, C,_ alkylsulfonyl and -NHCO-C,_¢ alkyl;

the term “optionally substituted phenyl” means a phenyl optionally substituted by one to
three substituents independently selected from the group consisting of C,.¢ alkyl, halo C;.
¢ alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.¢ alkenyl, hydroxy C,.¢ alkynyl,
Ci-6 alkoxy C,.6 alkenyl, C;_¢ alkoxy C,.¢ alkynyl, hydroxy, C,_ alkoxy, halo C,_¢ alkoxy,
heteroalkoxy, Cs_; cycloalkyl, Cs.; cycloalkyl C,_6 alkyl, halogen, cyano, nitro, amino,
mono- or di-C,.¢ alkyl substituted amino, carboxy, formyl, acyl, C;_¢ alkoxycarbonyl,
carbamoyl, mono- or di-C,.¢ alkyl substituted aminocarbonyl, C,.¢ alkylthio, C,.6
alkylsulfinyl, C,_ alkylsulfonyl and -NHCO-C_ alkyl;

the term “optionally substituted heterocyclyl” means a heterocyclyl optionally
substituted by one to three substituents independently selected from the group

consisting of C;.¢ alkyl, halo C; alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.
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4-yl] -(4-pyrrolidin- 1-yl-piperidin- 1-yl)
- met hanone,

WQ 260000381 no- pyri di n-3-yl)-3-cycl opropyl - 2- ( 4-RCT/EP2903/057934

met hoxy- phenyl ) - 3f f-i m dazol - 1A&-yl ] -(4-pyrrolidin-
1-yl-piperidin- 1-yl) -nethandig,

I -5 , [ - 3-YI - t 1y
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Ly lallpixpdral dl ns aldexyl hetenvelihan éire cycloalkyl, Cs_; cycloalkyl Cy.6 alkyl,

| -5 (] ff- A-vh ) SARAT
P S 0 3 A 0
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-3H i mdazol - 4-yl] -(4-pyrrolidin- 1-yl-piperidin-
thg/teym-“pptitizatlysabstituted heteroaryl” means a heteroaryl optionally substituted by

S T T S A T

hald Cpi gbler.itattanealkylyC) s allnamtyh &6 pkkywyl, hydroxy C,.¢ alkenyl, hydroxy C;.¢
) 5. 70 < NN )

R R AT ol ol .

-aficotry,dregoryatiastyy Cs-pyyctoalkiylliGa- ciclgdiByl Cpis plisyli bialngend eyaind, nitro,

- none. A r uf acturd ng .c nds
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conpri sing a conmpound according to any of clains

the term “heteroalkyl” means C,.¢ alkyl substituted by one or more substituents selected

independently from the group consisting of nitro, hydroxy, cyano, C,.¢ alkoxy, formyl,
acyl, carboxyl, C,.¢ alkylthio, C,.¢ alkyl sulfinyl, C,_ alkyl sulfonyl, carbamoyl, amino and

mono- or di-C,.¢ alkyl substituted amino;

the term “heteroalkoxy” means C,.¢ alkoxy substituted by one or more substituents
selected independently from the group consisting of nitro, hydroxy, cyano, Ci.¢ alkoxy,
formyl, acyl, carboxyl, C.¢ alkylthio, C;_¢ alkyl sulfinyl, C,_¢ alkyl sulfonyl, carbamoyl,

amino and mono- or di-C;_ alkyl substituted amino;
the term “acyl” means R-C(O)-, in which R is C_¢ alkyl, halo C,.¢ alkyl, Cs.7 cycloalkyl or

Cs.7 cycloalkyl C;.¢ alkyl.

2. The compounds according to claim 1, wherein E is CH, provided that R' or R* can
attach to C, by replacing H, and R' and R are independently hydrogen, halogen, C,.6
alkoxy, C;¢ alkyl, halo C;_6 alkyl or halo C;_¢ alkoxy.

N

N
O
3.  The compounds according to claim 2, wherein is pyrrolidin-1-yl,
piperidin-1-yl or [1,4]diazepan-1-yl.
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1-19 and a pharmaceutically acceptabl e excipient. 23.
The conpounds according to any of clains 1-20 for use

W@goovkeasapeuti ¢ acti ve substances. 24. The conPCURBR08/057934

according to any of clainms 1-2Q,for use as therapeutic
active substances for the treatfrent and/or prophyl axis
of diseases treatable by a CCR-2 receptor antagonist,
CCR-3 receptor antagonist or CCR 5 re tor

ant agoni st. 25. Use of conpounds acc
clainms 1-20 for the preparation of nts for the

her @E@éﬂﬂlgoﬁﬂig/a@crorcﬂ)ih eRrhbaebiwhdréigat of di seag@geridin-1-yl.
treatable a CCR-2 receptor antagonist, CCR 3

rece&%pr ant agoni st or CCR-5 rﬂﬁﬁgﬁgr ant agonj st .

The & CATEDY ﬁgcqrém&ta@ﬁy 91/¢ 0 o ¢ ﬁFlélé’éésel is
peripheral arterial occlusive disease, critical linb

bSC hem Sompdil e haddringted) Qlﬁ)o(ﬁrrf]el cffrc?h]tg@ 1 Iod amrmw & Hy&lroxy Cy6
abl e an es ear al
o et & C%h%e%ﬂw? a@wtut? HRER A %&ﬁ@ﬁ&@b&tﬁuwﬂjf}ﬁwocvdﬂ

stroke, cardi onyopathy, restenosis, rheumatoid

ar t hThé égmpélinbatdogding paopaidut claiits | t@bvehBawal’ is optionally
Di.sease,, Crohn di sease, nultiple sclerosis,

st et Topa fyrlr at hero thrombosis and/ or

burns/ul cers in D abetes/CLI or asthma 27. The

i nvention as herei nbefore defined, particularly with

g.ef eTkhicempaurida accranedwmg ooTpOUGITSof claihet nedivdteesn R is pyrrolidin-1-yl

9 Ihcg r(r)‘:")({f]riﬁg’fhyf’I Syrrohcﬂn lp [1OCESSES.

to any of

9.  The compounds according to any one of claims 1 to 8, wherein

R,

\
@
is 4-pyrrolidin-1-yl-piperidin-1-yl or 4-(2-hydroxymethyl-pyrrolidin-1-
yl)- piperidin-1-yl.

10. The compounds according to any one of claims 1 to 9, wherein one of R' and R is
hydrogen, Ci alkyl, halo C,.6 alkyl or halo C;.¢ alkoxy and the other is C,.¢ alkyl, halo C;.
¢ alkyl or halo C,_¢ alkoxy.

11. The compounds according to any one of claims 1 to 10, wherein one of R' and R’ is

hydrogen and the other is n-hexyl, trifluoromethyl or trifluoromethoxy.

12. The compounds according to any one of claims 1 to 11, wherein R* and R* are

independently hydrogen or C,.¢ alkoxy.

13. The compounds according to any one of claims 1 to 12, wherein R? and R* are

hydrogen.

14. The compounds according to any one of claims 1 to 13, wherein R’ is C,.¢ alkyl or
Cs.7 cycloalkyl.

15. The compounds according to any one of claims 1 to 14, wherein R’ is methyl.
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16. The compounds according to any one of claims 1 to 15, wherein R® is hydrogen, C;-
¢ alkyl, trimethylsilanyl C,. alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.
alkenyl, hydroxy C,.¢ alkynyl, C,.¢ alkoxy C,.¢ alkenyl, C,.¢ alkoxy C,.¢ alkynyl,
trimethylsilanyl C,.¢ alkenyl, trimethylsilanyl C,.¢ alkynyl, optionally substituted Cs.;
cycloalkyl, optionally substituted Cs.; cycloalkyl-Cy_¢ alkyl, halogen, cyano, optionally
substituted phenyl, optionally substituted heteroaryl, optionally substituted heterocyclyl
or optionally substituted phenyl-methoxy-C,_¢ alkyl.

17. The compounds according to any one of claims 1 to 16, wherein R® is hydrogen, C;.
¢ alkyl, heteroalkyl, C,.¢ alkynyl, hydroxy C,.¢ alkynyl or C,.¢ alkoxy C,.¢ alkynyl,
trimethylsilanyl C,.¢ alkynyl, optionally substituted Cs.; cycloalkyl, halogen, cyano,
optionally substituted phenyl, optionally substituted heteroaryl or optionally substituted
phenyl-C,.¢ methoxy-C_¢ alkyl.

18. The compounds according to any one of claims 1 to 17, wherein R® is C, ¢ alkynyl,

halogen, cyano or optionally substituted heteroaryl.

19. The compounds according to any one of claims 1 to 18, wherein R® is pyridinyl,

pyrimidinyl, iodo, ethynyl or cyano.

20. The compounds according to claim 1, which is
[2-(3-Hexyl-phenyl)-3-methyl-5-pyrimidin-5-yl-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-
piperidin-1-yl)-methanone,

[5-Iodo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-

piperidin-1-yl)-methanone,

[3-Methyl-5-pyrimidin-5-yl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Methyl-5-pyrimidin-5-yl-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yl | -(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-Ethynyl-3-methyl-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-1-
yl-piperidin-1-yl)-methanone,

1-Methyl-5-(4-pyrrolidin-1-yl-piperidine- 1-carbonyl)-2-(3-trifluoromethoxy-phenyl)-

1 H-imidazole-4-carbonitrile,
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[3-Methyl-5-pyridin-4-yl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl |- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[2-(3-Hexyl-phenyl)-5-iodo-3-methyl-3H-imidazol-4-yl]|-[4-(2-hydroxymethyl-
pyrrolidin-1-yl)-piperidin-1-yl]-methanone,

[4-(2-Hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-[5-iodo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-methanone,

[4-(2-Hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-[3-methyl-5-pyrimidin-5-yl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-methanone,

[4-(2-Hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl|-[3-methyl-5-pyridin-4-yl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-methanone,

[3-Cyclopropyl-5-pyrimidin-5-yl-2-(3-trifluoromethyl-phenyl)-3 H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Methyl-5-pyrimidin-5-yl-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-pyridin-3-yl-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl | - (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-pyridin-3-yl-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl | - [4-
((S)-2-hydroxymethyl-pyrrolidin-1-yl)-piperidin- 1-yl]-methanone,

[3-Cyclopropyl-5-pyrimidin-5-yl-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl |- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,
[5-(2-Amino-pyrimidin-5-yl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-(6-Amino-pyridin-3-yl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-
4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-(1H-[1,2,4]triazol-3-yl)-2-(4-trifluoromethoxy-phenyl)-3 H-imidazol-
4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-(1H-pyrazol-4-yl)-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl |-
(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,
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[3-Cyclopropyl-5-(1H-[1,2,3]triazol-4-yl)-2-(4-trifluoromethoxy-phenyl)-3 H-imidazol-
4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-(2-hydroxy-pyridin-4-yl)-2-(4-trifluoromethoxy-phenyl)-3H-
imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone or

5 [3-Cyclopropyl-5-pyrimidin-5-yl-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl |- [4-
((S)-2-hydroxymethyl-pyrrolidin-1-yl)-piperidin- 1-yl|-methanone.

21. A process for manufacturing compounds of formula (I)

R
R3 N \ O
l\{ N
R’ A

(I

(R")

m

10 comprising a step of reacting compounds of formula

3
R l\,]’\g_<0
=2 EZ R

(1D)

with compounds of formula

H
\

N~(R),,
()

N
@
15 wherein ,m, E, R", R>, R>, R*, R?, R® and R’ are as defined in claim 1.

N
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22.  Pharmaceutical compositions comprising a compound according to any of claims

1-19 and a pharmaceutically acceptable excipient.

23.  The compounds according to any of claims 1-20 for use as therapeutic active

substances.

24. The compounds according to any of claims 1-20 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases treatable by a CCR-2 receptor

antagonist, CCR-3 receptor antagonist or CCR-5 receptor antagonist.

25.  Use of compounds according to any of claims 1-20 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases treatable by a

CCR-2 receptor antagonist, CCR-3 receptor antagonist or CCR-5 receptor antagonist.

26. The use according to claim 25, wherein the disease is peripheral arterial occlusive
disease, critical limb ischemia, vulnerable atherosclerotic plaque patients, unstable angina,
congestive heart failure, left ventricular hypertrophy, ischemia reperfusion injury, stroke,
cardiomyopathy, restenosis, rheumatoid arthritis, diabetic nephropathy, irritable Bowel
Disease, Crohns’ disease, multiple sclerosis, neuropathic pain, atherothrombosis and/or

burns/ulcers in Diabetes/CLI or asthma.

27.  The invention as hereinbefore defined, particularly with reference to the new

compounds, intermediates, medicaments, uses and processes.

X%



