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, Wherein NTh A 5 is heterocyc?y Fis a

non-aromati c nono-cyclic radical of four to eight ring atons, in which one
or two ring atons are nitrogen atons, the remaining ring atons being carbon

at ons;
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IMIDAZOLE DERIVATIVES AS CCR2 RECEPTOR ANTAGONISTS

The inventon is concerned with novel imidazole derivatives of formula (1),

, wherein

O

R! and R?

R® and R*
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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;

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

are independently hydrogen, halogen, Ci.s alkoxy, C;.6 alkyl, halo C; alleyl,
halo Cy.¢ alkoxy or optionally substituted heterocyclyl;

provided that one of R' and R” is not hydroger;

are independently hydrogen, C..¢ alkoxy, halo C,.¢ alkyl, halo C;.5 alkoxy or

halogen;

is C1.6 alkyl, halo Cy alkyl, Cs.7 cycloalkyl or Cs.; cycloalkyl C, ¢ alkyl;



Is Nor CH provided that R3 or

Cl..6 al ky"o 2By

prOV|ded that one of Rl and R2 is not hydrogen

hydr ogen,
Cl-6 al kyl,

Cl. 6 al koxy

Cl 6 al koxy or optionally substi

122 can attach to C, by replacing H 12

and R2are jnde endently hydr ogen, hal ogen, Cl16 al koxy, C I
%ﬁ?gﬁﬂﬁg%ég%cyclyl

R3 and 124are |ndependently

halo C1_6 al kyl, hal o Cl-6 al koxy or hal ogen;
Kal o C16iS§VCk’9$€n @32 aiﬁwletr%t) §a4 gl tgpetgsipng (e

hal o

11.3is

pgBlbkyl Cl.6 al kyl ;
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trimethyl silany a etero -6 yny
hydroxy C2-6 al kenyl ka &am‘)é’ée 2?‘"3@‘ Ctﬁ%‘éiy% b “"E"z’thg"‘lg‘flﬁen I, C16
al koxy C2-6 al kynyl, CtJmmehvhsﬁM&hmM(Gza$waﬁKén#kmwthﬁm%MH%PQLIanyl C2-6
al kynyl, gl 6 all COXB{eterBﬁl’(&v %tl@naﬁ{r kt%ﬁ‘suteé@g @zrdgﬁlql‘f cha@tpgdb@t&ﬁ{ehy
substituted C3-7 cycloalkyl

al kyl, hal ogen, cyan

substituted phenyl
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R’

substi'tu | kyl G _6
6 BealohGl W&%S 8{¢re et %W@'H& s attt%ftﬁm?
substituted heteroarmhmnﬂphu@ﬂaﬁkmw&ubaﬂm@dbmﬂvhﬁkmnméyﬁhyhmybpt|onalIy

) nggtgg%fle-s%Sgtu?édl%\(tleﬁyl—methoxy—c;,6 alkyl;

is0,1,2,30r4;

is, when attached to a ring carbon atom, independently hydrogen, Cy.6
alkyl, halo C.¢ alkyl, heteroalkyl, C;.s alkenyl, C,. alkynyl, hydroxy Cu.6
alkenyl, hydroxy Ca.s altkynyl, Cis alkoxy Cys alkenyl, Ci6 alkoxy o6
alkynyl, hydroxy, Ci. alkoxy, halo C,.¢ alkoxy, heteroalkoxy, halogen,
cyano, optionally substituted phenyl, optionally substituted Cs.; cycloalkyl,
optionally substituted Cs.7 cycloatkyl C,¢ alkyl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, optionally substituted
phenyl-Cy.¢ alkyl, optionally substituted heteroaryl-Cy ¢ alkyl, optionally
substituted heterocyclyl-Ci.¢ alkyl, nitro, carboxy, formyl, acyl, Cis
alkoxycarbonyl, carbamoyl, mono- or di-C,.s atkyl substituted
aminocarbonyl, Ci.¢ alkylthio, Ci alkylsulfinyl or Cy.¢ alkylsulfonyl or
amino optionally substituted by one or two substituents independently
selected from the group consisting of Ci.¢ alkyl, heteroatkyl, optionally
substituted Cs.7 cycloalkyl and optionaily substituted heterocyclyl;

when attached to a ring nitrogen atom, independently hydrogen, C;.¢ alkyl,
halo Cy.¢ alkyl, heteroalkyl, Co.¢ alkenyl, Cy.¢ alkynyl, hydroxy Gy alkenyl,
hydroxy Cy.s alkynyl, Ci.6 alkoxy Cy.¢ alkenyl, Ci.6 alkoxy C,.6 alkynyl,
optionally substituted Cs.; cycloalkyl or optionally substituted Cs.,
cycloalkyt C;.6 alkyl, optionally substituted heterocyclyl or optionally
substituted heterocyclyt Ci.q alkyl;

7
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A
30  provided that O contains at least one nitrogen atom, which is not directly

bonded to a carbonyl group or a heteoratom; and



is 0, 1, 2, 3 or 4; |lit leis, when attached to a ring carbon aton1
|ndependently hYdrogen ClL 6 alkyl, halo C1,6 alkyl, 2§}ero Ik

al kenyl , ﬁyl hydr oxy C2-6 al kenyl, hydroxy %fﬁ |, Cl 6
al koxy C2 6 alkenyl Cl6 al koxy C2-6 alRkynyl, hydroxy, Cl_6 alkoxy, hal o
Cl-6 al kory, heteroalkoxy, hal ogen, cyano, optionally substituted phenyl,
optionally substl ed C3-7 cycloal kyl, 15optionally substituted C3-7

Cydal kyl C1- optlonally substit ut ed het eroaryl, optionally
substituted eAerocycIyI optional |y substituted phenyl-Cl1;6 alkyl,

optionally s t ut edadieheromEH lanéelferdhibml whilpts uga»al( bahdsabst i t ut ed
het erocycl yl - C1-6 al I nitro, carboxy fornyl acy Cl -6 al koxycar bonyl ,

car banoyl, nono- or TerpAOTg: al kyl substituted 20 anlnocarbonyl Cl-6

al kylthio, C1,6 alkylsulfinyl or Cl-6 al kylsul fonyl or am no optlonally
substi t ut ed buwahegbﬁPbMﬁmgmbgﬂVwmeﬂ@%ﬂﬁhﬂb@éﬁdentIy sel ected fromthe
group consisting of Cl1 6 al kyl, heteroal kyl, optionally substituted C3-7
cycl oal kyl and optionally substit ut ed heterocyclyl when attached to a ring
ni trogen atdmmkmhMEpgﬁﬂﬁnbm¢ﬂhmmRbgéhcmﬁﬂmdl@Kkyympzﬁhaﬂbmﬁmi6n®R%yI

ht Ik ! TO 14O aeox 1-6 1:6 hd C2-6
akynyt 1 B s o R o T A ST e St onal 1y

subst it ut ed XXy cycl oal kyl or optlonally substituted C3-7 cycl oal kyl Cl-6
al kyl, optionally substituted heterocyclyl or optionally substituted

het erocycl ylg Ghe 642l ilmon s ;biQer 4 éh%%%creﬂ?% 9@;]%1%@3%@& oétﬁeaa%veone ni trogen
atom which is not direct car rou hetForatonl and
compounds, pharmaceunca] p;epax ations which contain such compounds, the use o

these compounds for the production of pharmaceutical preparations,

16 The compounds of formula (I} are CCR2 receptor (Chemokine Receptor 2/Monocyte
chemotactic protein 1 receptor) antagonists and also CCR-5 receptor (Chemokine
Receptor 3) 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

15 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.

20 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

25 chemokine mediating inflarnmatory 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

30  diseases, through its heterodimerization with CCR5 which has a role as coreceptor for

viral entry into host cells.



WO 2009/ 003861PCT/ EP2008/ 057934 -3 does not contain a nitrogen atom
which is directly bonded to a heteroatony or prodrugs or pharmaceutically
accept abl e salts thereof. Preferably %_is CH, provided that Rl or R2 can
attach to C, by replacing H and 12.1 and R2 5 are i ndependently hydrogen,
hal ogen, Cl.6 al kox Cl.6_alk : | isakdof ty.
Further, t hﬁﬁﬁé@%t%%?}e% %r%?:té)r%%ér%%g& %/h&:f @3935’?1 (_%%365 E&]Eph?%{\%s&gﬁ %a%gct ure of

t he above compowndsecifpib rpeatnne 8’?Paﬁ?%bﬁ%ﬁ?%@%is%ﬁm@e%ﬁgﬁﬁmgﬁch
conpounds,  they us@isahd biesecedrpotin dsiclopmettvg 2 pro AOBL hedicnt fptas maceut i cal

preparations. . .in The co ) DirednSenEiza, 19rTHekhenoki ne
Recept or 2/Nﬁ%%%@?n?ﬁgﬁﬁgﬁ%gg%??ép%?%?g%%ﬂ%l;e%%§}o$%€é§§§§g%?§?% and al so

CCR-5 r ecéptivt lagchediok e nREREEeD AR BAKIGY MER! 37 't EnérfBki ne
Receptor 3) aptageNDsts/- tehigrokinaswiay eaatt afLR-y/ SR gati+y is seattiet ed

proi nf i ammat or %oco%ét Qt!'ng 3 %‘J%‘%Eéuﬁz%ﬁgmﬂ%lse*&%’IPL%M%&&%HB%_ | eukocytes.
They pronote traﬁ ¢ |ng_% ° euchytes.fro vascul ar 15 beds Lnto

sur roundi ng feinasigeang fabilEg s 8”?%??§ﬁn§{ °§V§H§F@§f@ﬁ@ﬁ8§aX|s starts
upon chenoki el digh<NoCP- ¢ EEROpath ¢ GRERS) poyt iijnitandini vagowi gnal i ng

pat hways ol i g acs easedaCa! Liin Juihibbidson of cAVP pr oduction,
rearrangenents of t cytoskel eton, activation of integrins and of cel
notility processes and an increase in the expression of adhesion proteins.

20 Proi nf | anmRteis&h ertde08s ndtd c&apindesatmifa B8 whidy l\athd Redph®
devel opment of at.herascl erosis an

d ot her ipportant. di ses with
i nf | ammat or VEEENPEHHt Ome@ta?%é%ﬁ%{vbt?&{s&af '&gpt”?g?d (g@tiﬁana mul tiple
sclerosis, transplant rejection and ischem a reperfusion injury with
specific prom nent effects in nephropathy and peripheral vascul ar di seases.
Monocyt e Ghdmstiagasreciphsteds protidg “E%%@P@%ﬁ@ﬁ“ﬁ@l@k the major stinulated 25
chenoki ne nedi ating inflammatory processes in these diseases through the
CCR2 receptor on nonocytes and on sone T |ynphocytes. In addition MCP-1 /
CCR2 are in discussion to be related to the progression of the netabolic
syndronme to nore severe stages of obese d di abetic diseases.

20

wherein



CCR2 has al so been linked to H V infection, and consequently the course of
aut oi mmune 30 di seases, through its heterodinerization with CCR5 which has
a role as coreceptor for viral entry rAte host cells. - 4 - Thus, CCR2 can
be a target of a new nedicine for treatnent of peripheral vascul ar

di seases, and nore specifically for treatnent of patients with critica

linmb i schem Furthernore, study results and experiences fromthe

devel opment ofNa.new CCR2 nedicine for this indication may facilitate a
foll owup de ehpp nt for treatnent of atherosclerosis There 5 is a large

body of infor on fraom ani ma |n wt or
apoE-/- or LDL- R—/- BASKSH C‘(’)CJrithmggsowoﬁ FTRAL %no'ﬁ‘yglﬁri%%%wrt? Rody is

essential for nnnocybegﬁmﬁaemwbﬂagﬁ<rewyuwgﬂ@ntm€am@“@mﬁwnﬁ@w i nti mal

hyper pl asi a and the §&g£@5é@mﬁ@ﬁgtsthggbgMDgg atherosclerotic lesions. In
addi tion, nunerous reports describe involvement of the MCP-1 / CCR2 pat hway
in man post injury and in various 10 inflammatory processes, including such

i n vascul ar geds Th%r@bﬁﬁﬁ%ﬁ&&%d%h?ﬁ'Q@§c&hﬁm89%%fbﬁﬂgﬂon?ss of formul a

(1) which are CCR2 receptor “antagoni sts sone t activity also

al OGRS and OCR.S. 18 0 L 38O oeel 17 2103, B QML PR, ECTGRNES ©f

halo Ci.6 alkoxy or optionally substituted heterocyclyl;
provided that one of R' and R* is not hydrogen;

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

halogen;
R’ is Cy.¢ alkyl, halo Cy.6 alkyl, Cs.7 cvcloalkyl or Cs.; cycloalkyl Cy.¢ alkyl;
R is hydrogen, Ci alkyl, halo Ci.¢ alkyl, trimethylsilanyl C,.¢ atkyl,

heteroalkyl, Ca-s alkenyl, Cy.6 alkynyl, hydroxy Cy alkenyl, hydroxy Coe
alloynyl, Cy.e alkoxy Cy.s alkenyl, Cig alkoxy Ca. alkynyl, trimethylsilanyl



I's heterocyclyl, which is a non-aromatic nono-cyclic radical of four to
eight ring atons, in which one or two ring atons are nitrogen atons, the
remai ning ring atoms being carbon atoms®®- is N or CH, provided that 122 or
R2 can attach to C, by replacing Fl; 122 and R2are independently hydr ogen,

hal ogen, | CL & 2l k0xy, e g e, B o DR o3OS O
hydr ogen; 122 and 12ﬁar(ﬁ1honde}ﬁmdiambyﬁm;¢l®p@mm&n ofticalakosapstitined o CL. 6
vl oal Kyl “or G- 7 Qyer e ety Shistn e A %rsﬁ%a&%%b% Bl hal o
Cl.6 alkyl, trinet hwpgmaahgn stgtyted hegproayl, optﬁé@@r% tlktwd heggosdd) kenyl . C7-6
al | cynyl s hydroxy C2nomiikemyhuehysigxicGaxecaldynyl , CL. 6 al koxy C7.6

al kenyl, Cl1.6 al koxy C2-6 al kynyl, trinmethylsilanyl - 4b -
m 50,1, 2, 30r4;
R’ is, when attached to a ring carbon atom, independently hydrogen, Ci.¢

atkyl, halo C.¢ atkyl, heteroalkyl, Cs.s alkenyl, Cyg alkynyl, hydroxy Coe
alkenyl, hydroxy C,. alkynyl, Ci.¢ alkoxy Cu.4 alkenyl, Cis alkoxy Cyg
10 alkynyl, hydroxy, C.¢ alkoxy, balo C;. alkoxy, heteroalkoxy, halogen,
cyano, optionally substituted phenyl, optionally substituted Cs.; cycloalkyl,
optionally substituted Cs.; cycioalkyl Ci.g alkyl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, optionally substituted
phenyl-Ci.¢ alkyl, optionally substituted heteroaryl-C,.¢ alkyl, optionally
15 substituted heterocyclyl-C,.¢ alkyl, nitro, carboxy, formyl, acyl, Ci
alkoxycarbonyl, carbamoyl, mono- or di-C,.¢ alkyl substituted
aminocarbonyl, Cy¢ alkylthio, C;.¢ alkylsulfinyl or Cy.¢ alkylsulfonyl or
amino optionally substituted by one or two substituents independently
selected from the group consisting of Cy.s alkyl, heteroalkyl, optionally
26 substituted Cs.y cycloalkyl and optionally substituted heterocyclyl;

when attached to a ring nitrogen atom, independently hydrogen, Ci. alkyl,
halo C;¢ alkyl, heteroalkyl, C;.¢ alkenyl, C;.4 alkynyl, hydroxy Cs.6 alkenyl,
hydroxy Cs-s alkynyl, Ci alkoxy Cy. alkenyl, Cy.¢ alkoxy Cs.¢ alkynyl,
optionally substituted Cs.y cycloalkyl or optionally substituted Cs.
25 cycloalkyl Ci alkyl, optionally substituted heterocyclyl or optionally
substituted heterocyclyl Ci alkyl;
S AR,

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

bonded to a carbonyl group or a heteoratom; and



C2-6 al kenyl, trinmethylsilanyt C2-6 al kynyl, G _6 al koxy, halo Cl-6

al | coxy, heteroal koxy, optionally substituted C3-7 cycloal kyl, optionally

substituted C3-7 cycloal kyl Cl1_6 al kyl, hal ogen, cyano, optionally

substituted phenyl, optionally substituted heteroaryl optionally

substituted heterocyclyl, 5optionally substituted phenyl -nmethoxy-Cl. 6

alkyl; is 0, 1, 2, 3 or 4; R7is, wherm ®ttached to a ring carbon atom

i ndependently hydrogen, Cl1 6 alkyl, halo Cl.6 al kyl, heteroal kyl, C2-6

al kenyl, C2.6 al kynyl, hydroxy C2-6 al kenyl, hydro,cy C2-6 alltynyl, Cl.6

al koxy Cx.6 al qyl, Cl..6 allto,cy C2-6 10al kynyt, hydroxy, Cl-6 al kox-vy,

hal o Cl. 6 &l g,mheteroalkoxy, hal ogen, cyano, optionally substituted

thonal ly substituted C3-2 cycloal kyl, optionally substituted C3-2
1/6 al kyl, optiaonall|y substituted heteroaryl, optionally

substitute eterocé%?9%?“5%?FBﬁ@3¥ym§ﬁB@F@ﬁﬂ%@ﬁbﬁﬁ@ﬁyFQ{ﬁﬁf%Wméyl,

optionally substituted heteroaryl-Cl,6 al kyl, optionally 15substituted

het er ocy &k Yharkdee@icall kagdeptable 6410 thegdrbo) cy, fornyl, acyl, C -6

al koxycar bonyl, carbamoyl, nono- or di-Cl-6 al kyl substituted

aninocarbgn J,¥§1 al k J%hio, Cl-6 al kylsulfinyl or C1,6 alkylsul fonyl or

am no opFﬁ% Al j%§%|%?$ ﬁlgﬁaby one or two substituents independently

selected fromthe group consisting of Cl-6 al kyl, heteroal kyl, optionally

20subst i theted “G3erfeycyC Inpalskph-candtioptioenald ipdislxs towr utsednheg ewagycl yl ; when

attached ' j _ ' h , al kyl, halo

Cl, 6 a|k?%ghﬁ%%g?%?Pﬁ%%@ggg?gggﬁkgﬁ€ﬁ§8%§g§m§%69ﬁ§5&9ﬁ§§€8xyﬁﬁa-6 al kenyl ,

hydr oxy Greg: ek kymyksr £6h-060 @), K@XymdRdnHrigd Kenyking €1, 6 al koxy C2-6 al kynyl,

optional Iy substituted C3-2 cycloal kyl or optionally substituted C3.7

250y ol 02 ol BBl L QRLLONE L SHBRLL G S5 B0 904 il 0GP N8 1Y
three ring heteroatoms independently selected from N, O, and S, the remaining ring atoms being

G,

the term “optionally substituted C,.y cycloalkyl” means Cs; cycloalkyl optionally substituted by
one to three substituents independently selected from the group consisting of C 4 alkyl, hale C 4
alkyl, heteroalkyl, C,¢ alkenyl, Co alkynyl, hydroxy C, alkenyl, hydroxy Cyg alkynyl, Ciy
alkoxy Cy.¢ alkenyl, C, 4 alkoxy Cs.¢ alkynyl, hydroxy, C, alkoxy, halo C, 4 alkoxy,
heteroalkoxy, C;.; cycloalkyl, Cs.5 cycloalkyl C, ¢ alkyl, halogen, cyano, nitro, amine, mono- or
di-Cy alkyl substituted amino, carboxy, formyl, acyl, C.4 alkoxycarbonyl, carbamoyl, mono- or
di-Cy4 alkyl substituted aminocarbonyl, C, alkylthio, C, alkylsulfinyl, C,4 alkylsulfonyl and —
NHCO-C, ¢ alkyl;

the term “optionally substituted phenyl” means a pheny] optionally substituted by one fo three
substituents independently selected from the group consisting of C.¢ alkyl, halo C ¢ alkyl,
heteroalkyl, C..s alkenyl, Co. alkynyl, hydroxy C,. alkenyl, hydroxy C, 4 alkynyl, C, alkoxy
C, alkenyl, C,¢ alkoxy Co alkynyl, hydroxy, C,. alkoxy, halo Cy alkoxy, heteroalkoxy, Ciy
cycloaikyl, Cs7 cycloalkyl Cig alkyl, hal{_)gen, ¢yano, mitre, amino, mono- or di-C, 4 alkyl
substituted amino, carboxy, formyl, acyl, Cy¢ alkoxycarbonyl, carbamoyl, mono- or di-C, 4 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 4 alkyl, halo C,¢

alkyl, heteroalkyl, Co ¢ alkenyl, Co alkynyi, hydroxy C,.



provi ded thatcontains at | east one nitrogen atom which is not directly
bonded to a carbonyl group or a heteoratom and - 4e - does not contain a
nitrogen atom which is directly bonded to a heteroatom or
pharmaceutical |y acceptable salts thergef; wherein, unless otherw se
indicated, the term "heterocyclyl” means non-aromati c nono-cyclic radicals
of four to seven ring atons, in which one to three ring atons are

het er oat ons i ndependently selected fromN, 0 and S(0)n (where n is an
integer fromO to 2), the remaining ring atons being C, the term

"het er oar yl, ',k BRAMSdraLy @I, @M, €, MEREy Y ¢ bikenyl, Al alabxydt,  Bikatyl, GydrbngCat ons,

havi ng one to three rin eter ato ent | fromN, O, and
naving one Lot e, (g, hetegealom Lndsperientlusetecyst hiam N0 and
cycl oal k¥l "nitfeatiso, Glnd- di)di;tgadudyyslubmpitd:d)amhd yarbulyshihyted, Oy one to three

substi t uent |nd tly . selected.fr e. roup _consi st G, al kyl,
halo Cl, 6 &Fgicer ﬁ%’? B §|“}°“8:‘2°f§ e @W S‘&%f’%a@f“&ca b"?ﬁ dﬁwgl%% &54

al kenyl , hyﬂ@@Nﬂnﬂzaﬁakkwmyhﬂaﬁﬂdﬁﬁ@mkbxy&ﬂz,6 al kenyl, Cl1_6 alkoxy C2.6

al kynyl , hydroxy, Cl4 al koxy, halo Cl.6 al koxY, heteroalkpxy, G4

cyel oal kyl ajh% “C zgrllaﬂaltf tguigé‘he(éergar}lf?‘y an@%lhg‘é?% ‘%X}gxga@%// F@S%%t@%byagﬂe@@’ mono-

or di- St
aIkoxycambomybsﬁnmn@mnm#bwmﬁww@dﬁmﬂfﬁwntﬁgﬁmamwwmﬁg@%§uﬂﬁﬁ%ééoclaﬂhﬂ

am nocar bonyl G &, S bl Qe BBy KSULLAY e Al S oyl and

NHCO- C1. 6 al'k op i bStitute means a phenyl
optionally §ub§@mﬂd&edmbmﬂémé&wﬁﬁﬂﬁﬁéﬁﬂ§Ub§hﬂﬁd@ht16@W§@p@ﬁﬁﬁﬂﬁﬁy el ect ed

fromthe gr n lnon real, C2.6
al kenyl . CoR op éﬁ‘fsct*“‘%m%‘%] g gtk 6“2%"?90 %d%?éy Bk 0. yny b o

al koxy C24 sdbkawid mmearbcmzofxyeyﬂm% %rsl@%wcarbﬁ% VDOS{}:I“@%‘FI%QW aligh| 0 C16
al koxy, et grQalk0xYn oo, @g&&@!@%b a@%}sﬁlfﬁ)xxp lcoadikndaif&all Sdalklo-chal ogen,

cyano, nitro, am no, nono- substituted am no, car boxy,
fornyl, acy%HWE166 al koxycar bonyl , carbannyl mono- or di-Cl.6 alkyl
substi t ut ed am nocar bonyl, Cl14 al kyl thi o, C16 al kyl sul finyl, C,

al kyl sul f Ont)fé te@RGhete a ' Gkad C@L Kiyﬁ suﬁsﬁﬁteﬁ e Bhe' @Fﬂﬁdr@sl&&sltxh&nts shstedt ut ed

het er ocycl yl " means et eroc t.i ona %_X subst | ﬁ% $ ?nelto t hree
substltuent@*?ﬁﬂ@ﬁ@ﬁﬁ@ﬁ???ﬁgb05% %% Gy 8'@Fﬁﬂ%(%6 P53t ﬁ@’é?yCI al kyl ,
hal o Cl -6 adkykyl, hetrpiaad, Kyl alkyC2ulfnyd |k e B, sulldh v carbdeyody lmink yolt @uyo- 62- - 4d

20 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, Cy.4 alkoxy, formyl, acyl,
carboxyl, C,4 alkylthio, C; alkyl sulfinyl, Cy, alkyl sulfonyl, carbamoyl, amino and mono- or

di-C, ¢ alky! substituted amino;
25

the term “acyl” means R-C(O)-, in which R is C, alkyl, hale C, 4 alkyl, Cs.; cycloalkyl or Cy,
cycloalkyl Coy alkyl.



6 al kenyl, hydroxy C2-6 al kynyl, Cl1.6 al koxy C2_6 al kenyl, al koxy C6-6

al kynyl , hydroxy, Cl-6 al koxy, halo Cl_6 al koxy, heteroal koxy, C34
cycl oal kyl, 034 cycloal kyl C .6 al kyl, hal ogen, cyano, 5 nitro, am no,
nmono- or di-Cl6 alkyl substituted am ng, carboxy, fornyl, acyl, Cl6

al koxycar bonyl , carbanoyl, nono- or di-Cl6 al kyl substituted am nocarbonyl,
Cl6 alkylthio C .6 alkylsulfinyl, Cl16 alkylsulfonyl and NHCO~C16 al kyl ;
the term"optionally substituted heteroar means a het foar optionally
subst i t ut ed®Byece@sHed: Dere SRFEEEUBEEToreh %/’é‘faftﬂfd‘@gsfﬂ}&’&?\ |°§° cted fromthe
group consigting of C _6 alkyl, halo C, alkyl, heteroalkyl, C7.6 al kenyl,
C2_6 al kynyl, hydroxy C2_6 alkenyl, hydrqx? C2-6 al kynyl CI, al koxy C2,6
al kenyl, Cl1, al koxy C2_6 al kynyl, hydrox al koxy, hal o Cl.6 al koxy,
het er oal koxy, C34 cycl oal kyl C&ﬁ cydi , alkyl, hal ogen, cyano,
nitro, am no, nono- or di- C,, allkyl s¢bst d anlnq, car boxy, fornyl,
acyl, C -6 al koxycarbonyl, car )@Ikyl 15 substltuted
am nocar bonyl, Cl4 aIkyIthhﬂ C16 al kyl sul fonyl and
-NHCO- C16 Al kyl; the term | kyl substituted by one
or nore substituents sel ected he group consisting of
nitro, hydroxy, cyano, C1,6F51koxy, fornyl, acyl, carboxyl, C. 6 alkylthio,
C 6 alkyl sulfinyl, Cl.6 al kyl sulfonyl, carbanoyl, am no and nono- or 20
di - C16 al kyl substituted am no; the term "heteroal koxy neans Cl-6 al koxy
substituted by one or nore substituents gkl ected i ndependently fromthe
group consisting of nitro, hydroxy, cyano, C 6 al koxy, foiinyl, acyl,

car boxyl, QOmgnﬁlllé%ys!tép}Uf%acth7001@43(}&}9{&3 o$ edrfnunay | “Cl-6 al kyl sul fonyl,

car banoyl, am no and ‘nono- or di-Cl6 al kyl substltuted am no; 25 the term
"acyl" means R-C(0) in which Ris Cl1_6 alkwks halo C1,6 al kyl, C34
cycl oal kyl or C34 cycloal kyl C1,6 al§¥d decy

,\
LS N oA
Ye? R R

RZ

(1I)

with compounds of formula

\

N
A
wherein ,m, B, R}, RE R RS R, RS and R are as defined above.

In a third aspect, there is provided the use of compounds as defined above 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.



In a second aspect, there is provided a process for manufacturing conpounds
of forrmula (1) (1) conprising a step of reacting conpounds of formula R6 R3
It-c 0 RI4 RS KQH R2 E R with conmpounds of fornmula wherein m E R, R2,
R 3, 12.4, R5, R6 and R2 are as defineg above. In a third aspect, there is
provi ded the use of conpounds as defin - above for the preparation of

nmedi canents for the therapeutic and/ or prophylactic treatnent of diseases

treat abl e byjresCoieRvkiagRied, tAfoRGORL Stinifida3-a3¢ {EaRRLBNLAN @I ESneOF

CCR-5 recept or . . . . . :
(EPLR meaning and scope of the various terms used to describe the invention herein.
The term “hetercatom” means a nitrogen atom, an oxygen atom or a sulphur atom.

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

preferred for halo-aryl moieties.

20 The term “Cy¢ alkyl”, alone or in combpination with other groups, means a branched or
straight-chain monovalent alkyl radical, having one to six carbon atoms. This term 1s
further exemplified by such radicals as methyvl, ethyl, n-propyl, isopropyl, n-butyl, s-
butyl, t-butyl. Gy alkyl or Cy.; alkyl is more preferred.

The term “ hydroxy Cy.6 alkyl” means C, alkyl substituted by one or more, preferably
one hydroxy group(s).

28]
w

The term “halo Cy.6 alkkyl” means Cy.¢ alkyl substituted by one or more same or different

halogen atoms.

The term “Cy.¢ alkylene 7, alone or in combination with other groups, means a branched
or straight-chain saturated divalent hydrocarbon radical of one to six carbon atoms, such

30  as methylene, ethylene, tetramethylethylene.

The term “Cs.7 cycloalkyl”, alone or in combination with other groups, means a saturased
monovalent mono-cyclic hydrocarbon radical of three to seven ring carbons, e.g.,

cyclopropyl, cvclobutyl, cyclohexyl.



antagonist. - 4f - Unl ess otherw se indicated, the follow ng
definitions are set forth to illustrate and define 15 the neaning and scope

of the var "OHEP&¥Hs used to describe the invention HEr&rHY™eRd*t er m

"het eroatonf’ neans a nitrogen atom an-6xygen atom or a sul phur atom The
term "hal ogen" or "halo" nmeans fluorine, chlorine, bromne and iodine, with
chl orine andtheltamr Cnealkiyhglope efia erabingtion HASIhEF BEPHDG B PPt omi ne and
i odi ne bei ng@pwefanrRedatpralkal o-aryl noieties. 20 The term"01-6 al kyl ",

al one or in conbination with other groups, neans a branched or

strai ght - chajy témrwétemmdymonr eqh @@rhbmm\elm R olo@pss ¥ari @), pon at ons.

This termis, furt i fied cals as nethyl, ethyl,

n-propyl, i<98FH FHUt§§H¥Vﬁrn§ﬂb8¥$ﬁ%%?mﬁdf@Fﬂh%fgﬂsalkyI or 01.3 alkyl is
nor e preferred erm" hydroxy 01.6 al kyl" nmeans 01-6 aIkyI

substi t ut éd Hy e Cor aﬂmﬁlrle Alopeof Bregibipanes e A EF Ry RoUEeEht The term
"hal 0o 01-6 alkkiylot hﬁﬁﬁ@&hﬂﬂmﬁﬂ&hk@kﬁ&uh&ﬁkhghe&bhyaﬁhﬁi@nmhbbﬁiSane or

di fferent haflaggﬁﬂwoatg QBarbon QEB{%S tﬂ'[lﬁﬂ‘ﬂ@%'ﬁ@tk@% %&eéln Hﬁed b s@éhqglﬁcag

conbi nati on wt er groups, means a branched’ or stralght chaln sat ur at ed
di val ent hyd588r bBRP#4Hi cal of one to six carbon atoms, such 30 as

rechyl ene, - ehINLENG, b8 ATRLIN SLBY] B0g, CTIBLES ey %.7akyg] 0al kyl ", al one

or in conbi nation S a saturate nonoval ent
nono- cyclic srcrwlrmddwmﬁorlaar%@rrfee ly oht @idwp By BXFeHos ﬁ@crcsai’ru‘Wéhéf?ulez g.,

cycl opropyl , re¥&@P Uty prefdtfe @haxiiloxy Csq afikenyl TReCE Qillldky Clouiahf @oyps. al one or
in conbination with other groups, neans the group R- 0-, wherein R is a
Cl 6 al kyl.

The term “Cy.¢-alkynyl”, alone or in combination with other groups, means a straight-
chain or branched hydrocarbon residue comprising a carbon-carbon triple bond, having
two to six carbon atoms. This term is further exemplified by such radicals as ethynyt, 2-

15 propynyl.

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

The term “acyl” means R-C{O)-, in which R is C, ¢ alkyl, halo Cy.s alkyl, Cs.7 cycloalkyl or
20 Car cycloalkyl Cyg alkyl.

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

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

25 The term “heteroalkoxy” means Cis alkoxy substituted by one or more substituents
selected independently from the group consisting of nitro, hydroxy, cyano, Cy¢ alkoxy,
formyl, acyl, carboxyl, Ci.s alkylthio, Cy alkyl sulfinyl, C;.¢ alkyl sulfonyl, carbamoyl,
amino and mono- or di-Cy.¢ alkyl substituted amino.

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

O and S(O)q (where n is an integer from 0 to 2), the remaining ring atoms being C.



The term"halo Cl1.6 allcoxy”, alone or in conbination with other groups,
means Cl-6 al koxy substituted by one or nore, preferably one to three

hal ogens. g()]zﬁ%vn{%?lm "C2-6 al kenyl", alone or in conﬁlcﬁéﬁﬂ%wﬁsfh ot her
groups, neans a straight-chain or braneled hydrocarbon residue conprising a
car bon-carbon doubl e bond, having two to six carbon atons. This termis
further exenphdifinedclsspant]epeapsiasemaicagronatchanyddicabel foppERYROMThe term

"hydroxy C2_Gvalgkgilthre®fing Kelor&urdthd WidpekRny @lckedirbm NTeRRs a6 al kenyl 10
substituted by one or mor e referably one or two hydroxy groups or Cl.6

al koxy gr oupSTEEIEE AoV f/l.ngﬁ}bst preferred are hydroxy C3.6 al kenyl and
Cl. 6 al koxy C3.6 al kenyl groups. The term"C2.6-al kynﬁll ", atone or in

conbi nat i on Whathrotardenady sbpittedEans daalkt’r magh s chvdpak b ertismaliic hed
hydrocarbgn g@sitH@nCaHIns ihsdeRGbsanak RABpaasiug eldctd plosh BORdup having two to
si x carbon atons, Tghs Hle[rgi?fzmrtl:}gr e n@lzl%(l eq @y %uch rgxdic | s as
ethynyl, 2- F@SSMES)HyAYTAde fer i 8?08@’ BRI ISR S al kox-y
C2_6 al kenyl ¢ allpgnisyd@Ry 6:.adlkyplyL: . siitost {1yl iy setkexior:snikyey], hpdrefer abl y one

or two hydro 0@ SHox8, 1Rl FIQUBSoak BSRECId B Ve, Mgt preferred
are hydroxy h%;ag&g#%ﬁgﬁand@d -6 al ﬁ}gxcgy ol ! eroup{;s.§ The term
=

( -6 al kynyl g
"acyl " means Y0, FIHORAT o MR- G Cs lﬂwaﬂtﬂéﬁ VTP KK ATMYC3- 7
cycl oal kyly 0#cyR0, Gleofyasohpadakitmo@l mon@lokyi-C; . Bhg! dubstimtédehiesadlbokyl] " neans
Cl.6 al kyl substituted by 0 r substitue Sel gcted i ndependently
fromthe gr o(ﬂ‘b6 ailg}n Elo’s(?li"ﬁkg{{ylélgﬁrﬁ{?’tcr‘g?&ﬁﬁ/uﬁif/lf d g}e[ggrj\é,éé ) g‘ al koxy, formyl,
acyl, carboxyl, Cl-6 alkylthio, Cl-6 alkyl sulfinyl, CLl-6 alkyl sulfonyl,
car banoyl , afiHiErarRtARHE subslituld PEnyE MERyA Phsuib sPEaleybAINtFY 998 The term
" het er oal koxy'thAeans:iiGdtbnddpkeden:sidackd frorh etk diyupaesidifg 0T, atkubisdd t uent s

sel ect ed i ndependent | nomthe group.consisti of _ni dr oxy, cyano,
Cl- 6 al koxy, Ef“‘bMIh‘?mé%%ﬁ’, 2(5’5%‘3%(%6 %HI%}E%%%@VI ﬁﬁi%?nyﬂi%glcg'b’g{%' | sul finyl,
C1.6 al kyb sakfroh{lsalleay Bantdynyl, Grdafoxeaie aond-hydioxdiC: Cakey alakoyd _
substituted QARL:ROheterdl®xf, €% My RBLAI QOCY-Fdky RIS, RAGRAPHBL digo,MN0- cyclic
radicals of four to sevgin ri %5530 ,at%!gas,, in whic oge Lo three ring atons
are het er oat 8HE°i RefEpEh é@itﬁla(} UPEHFIP Y RO HRY %8I0y (where n is an
i nt eger fromilRotyeuriiny!, tdilenroghraionbng di-Cngallat aistithed mginGearbdd, Cr¢

2009/ 003861PGTAERZOOBIARGIRA, ¢, alkylsulfonyl and “NHCO-C ¢ alkyl.

20 The term “optionally substituted heterocyclyl” means a heterocyclyl optionally
substituted by one to three substituents independently selected from the group
consisting of Cy- alkyl, halo Cy.¢ alkyl, heteroalkyl, Cs.6 alkenyl, Cy.6 alkynyl, hydroxy G,
¢ aikenyl, hydroxy Cs.¢ alkynyl, Ci.s alkoxy Cas alkenyl, C;.¢ alkoxy C,.6 alkynyl, hydroxy,
C1.6 alkoxy, halo Cy alkoxy, heteroalkoxy, Ci.; cycloalkyl, Cs.7 cycloalkyl Cy4 alkyl,

25  halogen, cvano, nitro, amino, mono- or di-Cy.s alkyl substituted amino, carboxy, formyl,
acyl, Ci.s alkoxycarbonyl, carbamoyl, mono- or di-Cy alkyl substituted aminocarbonyl,
C,.¢ alkylthio, C, .6 alkylsulfinyl, Ci¢ 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 Cy¢

30 alkyl, halo Cy.¢ alkyl, heteroalkyl, Ca.6 alkenyl, C; 6 alkynyl, hydroxy Cz.s alkenyl, hydroxy
Ca-6 alkynyl, Cy.¢ alkoxy Cy.¢ atkenyl, Cy.¢ alkoxy Co. alkynyl, hydroxy, C; ¢ alkoxy, halo
Ci.6 atkoxy, heteroalkoxy, Cs.; cycloatkyl, Cs.y cycloalkyl Cy alkyl, halogen, cyano, nitro,

amino, mono- or di-Cy.¢ alkyl substituted amino, carboxy, formyl, acyl, Ci6



- 6 - The term"heteroaryr neans an aromati c nono-cyclic radical of 5 or 6
ring atons, havin one to three ring heteroatons inde endentl¥ sel ected
fromN, 0, "87%4%8he remaining ring atoms being C #1>“Bhti onal Iy
substituted C3-7 cycl oaLkyl™ nmeans C3-77eycl oal kyl opt| onal ly 5 substituted
by one to three substituents independently selected fromthe group

consi sting oflk@icagbalk grbantval oot @ dalCkydkyl HbstaviedimippcargpybCad kenyl , C2-6
al kynyl , hydéi%%mc@);ﬁﬁ(y%hllﬁﬁﬂ)’@pg AYLHIRRY 62 = Raloky NYallyl. C1_6 al koxy C7-6

al kenyl, C16 al koxy C2-6 al kynyl, hydroxy, Cl.6 al koxy, hal o C1-6 al koxy,
heteroalkoxy, C3-7 cycloal kyl, C3-7 cycloal kyl Cl-6 al kyl, hal ogen, cyano,
nitro, am nolherome: Cl@mlkdﬁMMﬂB“ﬁlk@}kﬂS@lﬁibﬁ' &dabﬁﬁhﬁbaﬂwmﬁoxy formyl, 10

acyl, Cl-6 alokoxuasd benyther geamharmayd ¢, ARIcs0,QIC, dilk @508 ad Kydallglibst i t ut ed
ami nocar b al kyl t hiO ClL.6 al kyl sul finyl, Cl-6 alkyl sul fonyt and

nyl
-NHCO- C1_ g ar iy ?ct:vel;i'he term "optional |y substituted phenyl " means a phenyl
optional ly substl ‘igg"ﬁl rhe to, three hSUbH%{' tuents i nde endently sel ected
fromthe grdupceohaticdsn bthBF epicapargyReyyhose g iRt ag géﬂeﬂf}llj YRS EPDal kyl, C2-6
al ker 0, C2- Gpalificyltpxempiifidd ovra@les al kenyl, hydro), C2-6 15al kynyl, Cl-6
al koxy C2-6 al kenyl, al kory C2-6 al kynyl, hydr oxy, al koxy, halo Cl-6 al koxy,
het er oal koxyCodgRruhdLy Cdrdalak Yilcan 63m phayataatdly bheclalfe @idadbiiohadiwgen, cyano,

nitro, am “ngl%x%gféé)ofsg& H;% m%%aﬁxbﬁ#égeptﬁb!?%k £r¥z’€ﬁ%tacghﬂgunct%?{%%¥la Or myl,
4

acyl, C1-6 car or substi t ut ed
am nocar b8nytit I@}l’m ogifal EW”PH’ﬁ“Bie nE‘l“é a&ﬁ?(chgﬁ? If‘:’dﬁwlo"‘@i‘“ RYPEH fonyl and
-NHCO- C1_6 alckdytulph2@dhed, sépimrdoptidonahdsyhsiubstia uitbdrdeteridgcyekyd " means a

het erocycl yl mgﬂédegmtﬂohx aSiH %M&H&@th QReadefe i ﬁ@u&é&sm&%a&ﬁc
i ndependent I% sel e romthe group consi s al ky aI o Cl1-6

in
al kyl, het er&ig &, aa%%qu ke priicesl aréﬁﬂusf»ﬂ%ﬂsugwoﬁﬁ@ﬁ WSty 8 Enyl
hydr oxy C2- Gtea Wmﬂxdca@ia_ﬂﬁa@@lekt@bdysm-rﬁfﬂaltd@niwalts Cl_6 al koxy C2-6 al kynyl ,
hydr oxy, Cl.6 al koxy, halo Cl_6 al koxy, heteroal kmoy, C3-7 Cyd CGanCyl, C3-7
cycl oal kyis Cl)_p@oﬁdl kat"optidDalfamege hat ﬂxyalﬁlﬁequﬂti:tlyrdﬁscrfﬁd’dﬁ eNent ontiftomsiaficedi - C1. 6

al kyl substi Itn%; &Bp%igﬁgﬁﬁﬁﬁ’ihg &E mn iﬁﬁ)ﬂie& 1ng|ag;-& %h&@’&}é%@é}@gpyl

car banoyl , S m nocg 1, Cl-6 al kyl :
Cl_6 al kyI SLHHFPWW“C@@‘_‘LC“@E’& F%Wa?iff; o S“‘P\tlH e@mgﬁ %ﬂ}’ jpup

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
20 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

25  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
30 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



The term'optionally substituted heteroaryl” neans a heteroaryl optionally
substituted by one to three substituents independently selected fromthe
group consP&3§oHFt Cc1 6 30 alkyl, halo C1_6 allcyl, ‘%&%F%ﬂ?ﬂzw, C2-6

al kenyl, C2-6 al kynyli, hydroxy C2-6 al-léenyl, hydroxy C2-6 al kynyl, Cl1_6
al koxy C2-6 al kenyl, Cl1-6 al koxy C2-6 al kynyl, hydroxy, Cl-6 al koxy, halo
Cl_6 al koxy,ménereinedidkdremoladlezoaies fhealary pf polgsuzet lghicdnd desigpatedas 6 al kyl |

hal ogen, Cya{ﬂ:ﬁ?ﬁrormﬁcfrf@r L@M&QDW&E(Qror@-')—‘is@n@rs@bs:gé'cltivéﬂb%tch{ré!t ed ami no,
carboxy, fornyl, acyl, Cl-6_ \ .2%0%/ 003861PCT/ EP2008/ 057934 - 7 -

T koxy Car borfgimrosH BaREY A S Bra AP g kg RS Lt b e

am nocar bonydopta@lngeqadl kydpbhioos ofGhe GrastidoydrsislkAlibdy Trace@ie miGtuad"ky| sul f onyl and
-NHCO-C, .. 6 al kyl . The term "CLl.6 al kyl sul fonyl", "Cl1.6 al kyl sul finyl"
and "G _6 alkylthio", alone or conbination with other groups, neans Cl.6
al kyl - S025, Hecgmppys oid m‘%\‘h@ €1 PBSEr RY ¢ S0 %W‘E@BE&%V%I espr ef erred
radi cal s f orindilredodterivealtheglesuipsonvrosmirgef b pittindnsompeingiitvélw above are
those speci f,caddoLx@MRIhdil Setnbhdl EXRIME 86t ifRNRAVALSidher Manbk@rd! ) can

form pharmacéuti.cal ly acceptable acid addition salts. Tpl of such
phar maceut i c&fFY° %rc"é%eﬁ‘fvﬁ%lﬁgreéf R «’éidévécfj‘ltafsepg’f'er%%] JO0H %%Fof???hl a(l)io
wi th physi ol mgfhedsifonthedngpatranteohsicrreeimigniand thesereritian ofpjisodemesnrec aci d,
hydr obr omiyC a8l ithows ith PRYF i e @6duthionShlOphMEGUS " 8bhate0 DrphRsPhRalire', &6i d; or

wi th organic

. ni C_;a¢l dSy,,$¥GH nf’\%/ué{feaﬁ«é‘%‘&%ﬁsﬁém&ﬂf 1%9%‘?‘ d, p-tol uenesul phonic acid,
acetic acid, 'Rcticraci Ctri'fluoroacetic acid, citric acid, fumaric acid,

mal ei ¢ aci d, rtaric.acjd,. .succinic acid or saljcylic acid. Th erm
" phar maceut i%’ﬁﬁq é}e é@é@%&‘%&?‘@%%ﬁ’}é '“WF%IT‘)@H%C?‘:P%%g%lf:el%%%élﬁfaél? Coilﬁ’w&%ﬁ onal " or

"optional | y"forrednél) tlea@tefarikd. subsequent |y descri bed event or circunstance
may but need not occur, and that the description includes instances where
the event or circunstance occurs and “nstances in which it does not. For

exanple, "aryl group optionally subst j Noted with an al kyl group” neans that
the al kyl may but need not be present{ Aang the description includes

situations mer én Hﬁ%oxﬁb&}ndﬁ&ﬂb‘@ndl@(lﬁu 'tutiqqﬂef&ﬁaﬁlﬁﬂpﬁﬂjéiaﬁhﬁﬁiflkl}’:( Igr oup and
si tuations ere.the ar roup.is not s tuted w,th the al kyl group.
" Phar mace(t i Cal'l §/n a(¥§c°er6¥’é d%éq}éigéiy?)’i“éoﬁ P"‘"‘*’%@%’W& 11gaﬁgi{eaxl\(lz\l%d'pi ent that is useful

in preparing_a pharnaceutical. conposition_that is generally safe, non-toxic
and nei ther Bi oIIBBFéQ’I“P?/‘J“ﬁiBP’JfB?WE "%"Sﬂ’f’?&é%’%’rlabl e, and includes excipient

that is acceptable for veterinary use as well as human pharnaceutical use.
A "phar maceutii cah iy cavpepdapi fermaizilhRenrefaabhuisdepsy fi¢ Hligl, mono- or di-

Cy.6 alkyl substituted amino or optionally substituted heterocyclyl, more preferably

optionally substituted heterocyclyl, especially pyrrolidin-1-yl or 2-hydroxymethyl-

20 pyrrolidin-1-yL

7

N~ R,
)
iv)  In the compounds of formula (), is preferably 4-pyrrolidin-1-yl-

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

v)  In the compounds of formula (I), R' and R* is preferably hydrogen, C, ¢ alkyl, halo
Ci. alkyl or halo C, ¢ alkoxy and the other is C,.¢ alkyl, halo Cy.s alkyl or halo C; ¢ alkoxy.
25  More preferably one of R' and R” is hydrogen and the other is Cy.¢ alkyl, such as n-hexyl,

halo Cy. alkyl, such as trifluoromethyl or halo C;.¢ alkoxy, such as trifluoromethoxy.

vi}  In the compounds of formula (1), R* and R* are preferably independently hydrogen
or Ci.¢ alkoxy, more preferably both R’ and R* are hydrogen.



25 specification and clains includes both one and nore than one such
exci pi ent. Conpounds that have the sane nol ecular fornula but differ in the
nature or ¥We@JHERt¥Esof bonding of their atoms or the ACFERYEMEALYof their
atons in space are terned "isoners."” Iseners that differ in the arrangenent
of their atons in space are termed "stereoisoners". Stereoisoners that are
not nirror iviagésthoforomendngtdrenladfeRtiepmiediblydhasiker momerderatdind 30 t hose
that are nonmswyperinposable nmirror inmages of each other are terned
"enantioners”. Wen a conpound has an asymetric center, for exanple, if a
carbon at omyii§ bothdeempanfiotfforciufaf(Er Rt pgfeobpyydagpalrs aifyl.enant i oners is

possi ble. An. ! terized | ut nfiguration
of its asynﬁ%ﬁ?@g&%ﬁﬂﬁéﬁ%gﬂdgfg H@gg%f%%%abé}% é%gﬁngﬁ%?g%ggmﬁghcing rul es
of Cahn, Fndofwxaha Beerloy,s ey sehenyhian Asrxyit- geh tipgh dftr-e rotates
the plane of, .pehardizedyikightc, andynde shignalt,edbais et ot aliat, optbnally

| evorotatory léit" Cea cASyddhl £E (a'iQr;'rf kfﬁc%?lrcsar{oeg SCli Ve Ve ppGh r @l - compound
can exi st as"E R GV duale Enant Porer o s amixt ur e T hereof . A

m xt ur e contaatiphatly sebgitated petopont Pomsalbfsubdtietedlmtaroedos opteongll | ed a

"racem ¢ m X{i€ited phedi1SnBIRAROYUNLRY Qfiorb ﬁfer&!zﬁy Hydog &R, PASS BSSroAMG, OF nore
asymmetric centers. Unl ess %ﬂ%lﬁated t er%%ﬁg, t he %%%@552%'0 or nam ng
of “a par tif cdbarlEahpeday Far 2o eheidfioRhtr Gy BdIRERY IFEY 26 AKEHYed to

i ncl ude bot hoprioghlly kiehydduted Gantyclomiyl shabgeh, ngaxb,wpesnally adeiiied pirenglt her w se,

t hereof, as || i.nd] Vi | i 1| t her Fhe net hods for
t he deterniﬁgfﬁgﬁﬁéﬁmggggg%%%gﬁfgfﬁﬁggﬁgﬂgﬁghégg%%%&?ﬁﬁgo(KEEgFeoisoners
are 10 wel | -dybfipitienmpteereferably B eleCol dlenglshadngen syaoh apprsiondlysrbstipgrianced

Organi ¢ Chendestdawl, esphbinedii hyeBindl, pManihyl, JaldredWihliay cand. Sons, New York,
1.992). Wiile the broadest dentition of this invention is described before,

certain conpounds 0 I } wounds of
formul a (1 ) ,ilg)s %rper%reerrg%db o&‘ﬂlﬁ%}dﬁoéfl)d}eﬁ n?{?(gn;e/% ?E{JI é‘?? 8{%H+Lﬁay{[ﬂ§(rh RHEP

11, 4] di azepan-|-yl, nore preferably piperidin-l-yl. 1ii) In the conpounds
of formul a ([b)3-Fexylhpiydf 2 matbllys-byrimidinij-vilAH-irhidaobapiunggrafdif-owkhul a (1),

1-17 is pref ] by g, L, 6 alkyl, nono- or di-Cl-6 al kyl substituted
am no or opﬁﬁ%ﬁgk¥§p%u%§%¥?ufed het erocyclyl, nore preferably optionally

substituted [@S&?&?—%ﬁl#k—’(&%? u%(r:cjn%ltlllgqf«%x&ry Qfggngaz!zz)})—q—"yI(])-r(tl—Iz)ﬁrrhc}f%{an(—}ﬁUEt hyl -
piperidin-1-yl)-methanone,

20 [3-Methyl-5-pyrimidin-5-yl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol -4-y1]-(4-
pyrrolidin- 1 -yl-piperidin-1-yl)-methanone,

[3-Methyl-5-pyrimidin-5-yl-2-(3-triftuoromethyl-phenyl)-3H-imidazoi-4-yl{-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-Ethynyl-3-methyl-2-(3-trifluoromethyi-phenyt)-3H-imidazol-4-yl]-(4-pyrrolidin-1-
25  yl-piperidin-1-yl}-methanone,

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

1H-imidazole-4-carbonitrile,

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

30 [2-(3-Hexyl-phenyl)-5-iodo-3-methyl-3H-imidazol-4-y1]-[4-(2-hydroxymethyl-
pyrrolidin-1-yl)-piperidin-1-yl]-methanone,



20 pyrrolidin- | -yt. iv) In the conpounds of fornmula (1),is preferably
4-pyrrolidin-1-yl- piperidin-|l-yl or 4-(2-hydroxynethyl-pyrrolidin-1-y1)-

pi peri di n- WOP09003¥1 | n t he compounds of formul a (I),’%ngxﬁﬂﬁw%QZ i s
preferably hydrogen, Cl-6 al kyl, halo O-6 al kyl or halo C+6 al koxy and the
other is 01- alkyl, halo 01-6 alkyl or halo Cl-6 al koxy. 25 More preferably
one of 11.1 [ana-Hydiosyhsthyl ogenlidmd-vt hepeoitivel-vil 45-@tlo-mbtkylt2-(3such as n- hexyl ,

hal o C1-6 aldflorostE chfj- S QiR Yl m@hadaalo 01-6 al koxy, such as
trifluoronmethoxy. WD 2009/003861PCT/EP2008/ 057934 - 9 - wvii) In the

conmpounds of, f.ormyl e is pref J Cl.is kyl ...0o¢ e- preferably
nmet hyl . viNﬁ(QﬁﬁHF%ggé%ﬁﬁgﬁﬂﬁsngﬁﬁﬁgéﬁﬁkgl?ﬁf?gﬁghrgpg?g?%fag{gtﬁydrogen
C2..6 al kyl ,Titlperameosphicany pHenidgzoht Ryl metRdhoge 8l kyl, C2-6 al kenyi, C2-6
al kynyl, hydroxy C2-6 al kenyl,

5 [4-(2-Hydroxymethyl-pyrrolidin- 1 -yl)-piperidin-1-yl]-13-methyl-5-pyridin-4-yl-2-(3-

trifluoromethoxy-phenyl)-3FH-imidazol-4-yij-methanone,

[3-Cydopropy!-5-pyrimidin-5-y1-2-(3-triftuoromethyl-phenyl)-3 H-imidazol -4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl}-methanone,

[3-Methyl-3-pyrimidin-5-yl-2-(4-triftuoromethoxy-phenyl)-3H-imidazol -4-yl}-(4-
10 pyrrolidin-1-yl-piperidin-1-yl)-methanone,

I3-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,

15 [3-Cyclopropvl-5-pyrimidin-5-yl-2-{4-trifluoromethoxy-phenyl)-3H-imidazol-4-v1}-(4-
pyrrolidin-1-yl-piperidin-1-yl}-methanone,
[5-{2-Amino-pyrimidin-5-y1)-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

{5-(6-Amino-pyridin-3-vl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl) -3H-imidazol-
20 4-yl]-{4-pyrrolidin-1-yl-piperidin-1-yl})-methanone,

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

[3-Cyclopropyl-5-(1H-pyrazol-4-y1)-2-(4-trifluoromethoxy-phenyl)-3H-imidazol -4-yl | -
{4-pyrrolidin-1-yl-piperidin-1-yl}-methanone,

25 {3-Cyclopropyl-5-{1H-[1,2,3|triazol-4-y1)-2-(4-trifluoromethoxy-phenyl)-3 H-imidazoi-
4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-(2-hydroxy-pyridin-4-y1)-2-(4-trifluoromethoxy-phenyl) - 3H-
imidazol-4-ylj-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone or



5 hydroxy C2-6 aIkynyI Cl_6 al koxy C2-6 al kenyl, Cl1_6 al koxy C2-6 al kynyl,
trimethylsil anyl - 6 alkenyl, trimethylsilanyl C2.6 alk |, optionally
substltutéﬁoégﬁm@VQIoalkyI optional Iy substituted Cgcfmgé@%ﬁg¥kyl Cl 6

al kyl , hal ogen, cyano, optlonally substiit-ut ed phenyl, optionally

substi t ut ed heteroaryl, optionally substituted heterocyclyl or optlonally
substi t ut ed pﬁbﬁymnméﬁquminDadéHkwﬂumnm@hwwe$en@bﬁ?HW@@mb@éﬁ 4Cl1.6

al kyl', het erieallliroxhQet i IR pib RGO XY GRetl@ndhkynyl or Cl_6 al koxy
C2.6 aIkynyI tﬁﬁﬁexﬁglg?ﬁgnyl Czy)giéﬁfynyly optional Iy substituted C34
cycl oal kyl , halogen cyano, optionally substituted phenyl, optionally
substituted heteroaryl or optionally substituted phenyI-C1.6 nmet hoxy- Cl- 6
al kyl , furthﬁhﬂap@gﬁ@f@m@a@hky R6 is C2-6 al kynyl, hal ogen, cyano or
optlonally substituted heteroaryl especially R6 is pyridinyl, pyrimdinyl,
i odo, ethynyl or cyano. Is ix Breferred conmpound of the invention is a
conpound &f fherernpaunds §f forphilaclh) Gag e manufactured by methods known in the art, by the

[ 2- (3- Hexyl r@fhl&ﬂﬁ{ l)veﬁbeﬂﬁi By thre Srepold TV i the eytinpddstor by analogous methods.
| dazol - 4- yl]!}ﬂ% 1011 &tté{']tsl% ﬁg ngfv ral e ]C-g{(;lr) ﬁ_éﬂ?g FAXM 10 2 person

[ 5-1 0do-3 uoronet eny

ol -4-y11- (4-p ?4 la|ﬂiit’caﬁh Srtarwgﬁ?% s erﬂﬁ“n}?éct"t%ﬁtilﬂ@ ¢ grgre known or can

13- Met hy1- 5- kmprdpmedibﬁm&-hyas g2vef Belvw bf byuostbartdbsaclyedpin ey ddmBdst-driy dazol - 4-y11-

(4- pyrraobi djBrods ki Mkaﬂkggﬁ{dln 1 -yl) -nmethanone, _

13- Met hy1-5-pyrim m ai n-5 o-y1-2-(3- tr|fluoronethyl phenyl) - 3H idazol -4-y11l
-(4- pyrroli pi peri di,n ano

15 e Pynyt- S eenyEes! PR ER P P st TR S e e e

(4-pyrrolidi ﬁwangtschzsnew Sétep@ﬁ i-é.dfaﬁﬁtlbwy avﬁ%%%ﬁ@ﬁ@me iates.

1- Met hy1-5-(4-pyrrolidin-1-yl-piperidine-1-carbonyl)-2-(3-tri uoro etho

phenyl) - 1HAlddhti&z 6l( (ghdnecBrabdmotn ol @n be prepared by methods known in the art, e.g,

13- Met hy1- 5- a@aéh el wuﬁs%;uﬁen&& Lilied b @ftﬁtthm <R Wdparcditkord A@R@es 4- y11- (4-

232” E gl IHg;(GI Cﬁ 51) )og*rg)l ar 6(%]8 jf|§¥ Ifsﬁé?r j’_eha%fr-]‘%nwﬁ%h an alk-1-yne under Sonogashira
dazol - 4- y11-tfattipRcdnddioox yeastiag vpshrqonn»qr di indideyng tepiigeftighaniphasplhine)met hanone,
- 10 - [4- (g ad*MQ(VOQWﬂTF&ﬂ&We 'b@tw’éé’nqjobﬂltﬁnpeﬂatuﬁf 1)d afpupEnirdi Optichahyably -

15-1 odo- 3- ITEt Q%%uent prgsent ina dehvclé"I PLY etnbo%)%%a QP&?X&Q of t§e J;’ﬁth@gisg?f %9’ 4-yll

- met hanone,
hydrogenation of a double or a triple bond to a single bond. Imidazoles 2 can then be

20 formed from aldehydes 1 by treatment with aqueous glyoxal and aqueous ammonium

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



[4- (2-Hydroxynethyl-pyrrolidin- 1 -yl) -piperidin- 1 -yl]-
[3-nmethyl-5-pyrimdin-5 -yl1-2- (3- triftuoronethox-y-phen %/

- 3H i mi dazBl0-240XP385L et hanone or 5 [4- (2- Hydr oxymet H))ngEB%//;P B4 din- 1
-yl)-piperidin- 1 -y11- 3-methyl-5-pyrigi-n -4-y1l-2- (3-
trifluoromethoxy-phenyl) -3Himdazol-4-yl1l1 -nethanone,

[ 3- Cycl opropyl-5-pyrim di n-511- 2- ( 3- $abietht Uor onet hyl - phenyl) - 3H i m dazol-4-y
Il - (4- pyrrolidin- 1 -yl-piperidin- 1 -yl) -nethanone,

[ 3- Met hy1-5-pyri midin-5-y1-2- (4-trifluoronet hoxy. F|8heny1)

-3H i m dazol -4-y11- (4- 10 pyrrolidin- 1 -yl- thghi n- 1- yl) -nethanone,

[ 3- Cycl opropyl-5-pyridin-3-yl-2-(4-trifl uor@ thtxy phenyl) - 3H i m dazol - 4-y
Il - (4- pyrrolidin- 1 -yl-pipegidin- 1-yl) & ifetthanone,

13- Cycl opr opyLAa:yri din-3-y1 rifluoronethexy-phenyl)-3Him dazol -4-y
11- [4- ( (Sﬁ%%mt hyﬂ‘%ﬁ%ﬁolldl n- 1-yd)x p. peri di n-

1- y11- met han®hé, R5 [?a—Q/cIopRoy 75 Flmd;{;tfk -2 - (4-trifluorom

et hoxy- phenyt) 43H 'd ol-4-yll -§4- pyr R -yl - pi peridin-

1-y1) - net hanone, l[‘?(‘Z-_A'm‘rTogToyﬁmdWS—'yl)R cycl opropy1- 2-
(4-trifluoromethoxy-phenyl) -3H m dazol-4-y11- (*4-pyrrolidin-pd

-yl -pi peridin- 1-yl1) -methanone, [ 5- R ’}‘&TONR

(6- Ami no- pyridin-3-y1)-3-cycl opropyl-2- (4- triquororret;jn@?iaL cenyl) -311-1
dazol 20- (4-pyrrolidin- 1-yl- PI peri din- 1 -yl)-methanongyE cl opropyl-54

1H 11, 2, 41tr| azol -3-y1h) 5 (4-trifluoronet hoxy-phenyl) -3gHitm dazol 4-y11

- (4-pyrrolidi*i- 1=yl W&\ h- =y~ Cycloprogyl 5 -
A Il im

1H pyrazol - 4~4y4r)—-2 IFF | uor onet hoxy- phenyl ) - 3Hyi m dgzol/ ™~ 4- vyl ] -
(4-pyrrolidin-I*yl-pi i di n- 1-y1) - met hanone, 25 [ 3¢Cycl oRr B4 1H |
1,2,3]triazol -4-y1) -2-5(4-trifluoronethoxy-phen + 3H-# azel4-y11-
(4-pyrrol idin- 1-yl-piperigin- 1-yl) -nethapong, [3 oydopfopyl- 5-

(2- hydroxy pyridin-4-yk g ’éf (4tr|flu3r rrig:thoxy phenyl) -8H m dazol -4-yl11
- ( 4-pyrrol gdin=_,1- \Q fdi p—r1 - yrefhanone or
2 E R RZ E R‘lb
e
6 7

{In scheme 1, Hal, E, R', R?, R’, R* and R are as defined before. Ris C;.¢ alkyl.)

Di-halogenation of imidazoles 2 or 4 to dihale-imidazoles 3 or 5 can be performed e.g.
5 with iodine and silver sulfate in ethanol around RT, with N-chlorosuccinimide in a

solvent, such as acetonitrile, at a temperature around 50 °C {Pringie, W. C.; Peterson, J.
M.; Xie, L.; Ge, P.; Gao, Y.; Ochterski, . W.; Lan, J. PCT Int. Appl. (2006} WO
2006089076 A2] or with bromine in a solvent ke 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

10 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

15  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, DD.; Saigo, K. Tetrahedron
(2006), 62(34), 8199-8206] (step 4).



WD 2009/ 003861PCT/ EP20011/ 057934 - 11 -

[ 3- Cycl opropyl-5-pyrimdin-5-yl-2-(4-trifluoronethoxy-phen -3H i m dazol -4
-yl - [ 4- WOEEP9ssply dr oxynet hyl - pyrrol i di n-1-y1) - pi peiard® “?{ SVaiall

-met hanone. General Synthetic Procedures -5 The compounds of formula (1) can
be manufactured by nethods known in the art, by the nethods given bel ow, by
t he nmet hods Nivinghimidazdldye cex baprmseddry réytiandlingeietes fetthddsdibrmppribpre at e
reacti on CO{Eﬁ!ﬁi%b%%offp'Eetxt(ﬂt\ﬁy]hxﬁgnb%hm@hmfd@"’}ﬁéfkrgﬁy%Ta@e??eﬂ%%@oﬁ&ﬁ%\%‘ to a person

skilled in e art. Star materials are either comercially avail able or
are known orlSeghKpe Ib‘?“éffé‘rfkeg‘ Byeomdtidaes b Vemsislh Bwldr Mpy Gt it8ds descri bed
in the exarmise&W@safsWr&l@x Rihodsulfonmwad 2 hlohe clritesterh he\rzs-ynt heses of the
corrpounds of ,.qe mu I cri.be Sand
scheme 6. °Sc %lg'ﬁtg@%ﬁ[m%m ggéncr!rhe B‘(es‘%ﬁe 0@0{;1? chll’agb Of i {erﬂm%qm cfom%d l%btil dehydes 1
(scherme 1) dekylkivovipllopred baﬁmbeatpnébﬁpeb Cwommcﬂﬁ%‘sl CR‘ rﬁbvmﬁllfﬁldﬂfﬁ’éﬁs art, e.g.

al dehydes W&Htk%H‘BéEérﬁo%Eﬁé %ﬁyaiemgzpm&rsn@lcﬂﬂm% ¥ e @b AUR EAobe prepared
from al dehydes 15 carr gt%rom) #l?ctl ons 1b%1greact| on with an

al k-1 -yne urdgparsg W‘raéoi"“é‘éé'tlﬁ ’6 ﬁ’éﬁe Un&E MEPEAE FEHY W't h copper (1)
i odi de and t&thl@bahswe (uﬁctahpalaﬁmyylemamesmImm@efatqnatrdngdbamte@)1:1%and[ﬁé“r indi ne

bet ween r.go 51%%5\&1%9?&% §U§4 4109@ °r ;@&laoﬂ%&l | Yoy Sukatltyent

present in a ied a e synthe5|s e.g. by

hydr ogenat i oﬁw@rne&mdwubloég &fiera 2095 BT, éﬁ%dﬁai %‘61\31 EI hrgPBowye. D Brifeazol es 2
can then be Q%éc@feﬁ'@d)f]ﬁ'@ﬁhl&bﬁl&h}édﬁ&]oﬂuchﬁ,&WQMaﬁﬁﬂlb ]V\AU? agtlepus; gl yoxal

(In cohore. 1pir WEe XTSRS B! R R A LR Al Pt o, 121 &
C16 al kyl .) Appl (2004) WO 2004052850 A2] (step g). Treatment of dlhalo 1m1dazoles 5 or 7 either
15 with n-butyl lithium (preferably at -78 °C) or an alky! Grignard reagent (preferably
between -50 °C and RT) in a solvent, such as tetrahydrofuran, gives metallated
intermediates carrying the 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. J. Org. Chem. 2002, 67, 2699-27011. Such
20  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
i i Hal
R® o R Hal 2N
Ry B-0C , N& a ! 3 Hal
R M e ———= oSN
E/ R4 Hal N a - 4 R
R2 Vs E



D - hal ogenation of imdazoles 2 or 4 to dihalo-imdazoles 3 or 5 can be
performed e.g. 5 with iodine and silver sulfate in ethanol around RT, with
N- chl or osu¥®izfs#¥el i n a sol vent, such as acetonitri [REVERRCHEI BAper at ure
around 50 C[Pringle, W C.; Peterson,.i.. M; Xie, L.; G, P.; Go, Y.;
Cchterski, J. W; Lan, J. PCT Int. Appt (2006) WD 2006089076 A2] or wth
brom ne in ausehaent, Hal, KeR'chi, BY, af ordR’ preef éefmbd yefat.) RT (step b).

N- Al kyl ation of im dazoles 2 or 3 can be perfornmed e.g. wth an al kyl

hal i de or aml@melirell @ Hiekanbesisgtesaibyd inspahtrandt dhglptHy phelarddsp & ¥ base,

il uKLhdas tsgd:;#,laaarmd fbee t&raiop%@ﬁ@eygn fﬁ{db(aﬂfgtl%rodﬁg a@ids@ériv(f?% ] isugh isaz_

, i met hyl'formam de, prefera ween n o] ependi ng on
the reactivi'f PB‘?JpP%’ehYQF%W;ﬂ"F ﬁ'g%ﬁbgﬁmé%gay’eraﬁﬁnﬁﬁééfqﬂﬁnﬁlgﬁv&’%rﬁi%azol es 4
or 5 (step chtalyld tsectnat iwtedkis;(triphbstphosthéd) -patladarddiesnda camerdi swebt sy be
prepar ed 11 o aldenydeshyBinlhaal 1AL Al ANBEURANLY QXRbAGAnGL her
aqueous ammoni um i s hydr oxi de or "armoni um acet ate, chlorfde or carbonate
and a pri nardiuenyi hese i & ' SeeEsHE | raag i eigRb et Ean 1300 BthaolC 4 hea
t elrrper at ur e deanped ebMaen walnwkelol] andxihe cebl Gxo, Ve pRleakily. e\;.],m:;n,t he
sol vents Nats Y., J.shi N [ .; Sai go, K Tetrahedron
(2006), 62( §4§J€¥gﬁ'§@l’%§’8@$ V?@?%%”%%O%i%%ggl 003861PCT/ EP2008/ 057934 - 13
- N-vinyl imdazoles 6 can be prepared by reaction of imdazoles 3 with
1, 2- di br ogoet hane and 50% NaOH, tetr gédinybammoni um brom de, preferably
under reflux conditions [Seley, K L.; Januszczyk, P.; Hagos, A ; Zhang,
L.; Dransfield, D. T. J. Med. Chem 2000, 43, 4877-4883] or with
t ol uene-4-sul fonic jd 2-chloro-ethyl estegr in N N 5 dinethylfggman de in
t he presence of_p %si um car bonat e prgaf q\ggbﬁ y around 120C (al kyl ati on

fol | owed by el it nath AR) (stgp e). Cyclopr tiog of N-vifnyl Yuidazol es 6
can then be @fﬁnﬁd e. g. -wi-th.di eghil™ ziﬁe and—chles0-1: ;hane or

di -i odomet hang/gfreferably in a sol ven?e”wich as dichl or oe gRor in

sol vent nixt @t es of dichl oroethane dhd di net hoxyet hane i R”a tenperature
range between -85 C and RT [in 10 anal gy to Matigres, P. Ep; Waters, M

M; Lee, J.; Reaner, R A ; Askin, D.; Ashwood, M S.; Caneron, M J. Og.
Chem 2002, 67, 1093-1101 and Vu, T. C; Brzozowski, D. B.; Fox, R;
Codfrey, J. D., Jr.; Hanson, Ri L.; Kolotuchin, S V.; Mazzullo, J. A,
Jr.; Patel, R N V\.‘émg,aJ.'O ng, K; Yu, J.; Zhu, J.; Magnin, D. R ;
Augeri, D. J.; ﬁm&nn, : NPEr Int. Appl. (2004), WO 2004052850 A2] (step
g). Treatnent +hal azqles 5 or 7 either 15 with n-butyl lithium
(preferably at -78 C% Ral kyl Grignard reagent (preferably between -50
C and 12T) in a solvert, such as tetrahydrofuran, gives netallated
internmediates carrying tge nmetal atomat the im dazole carbon atom adj acent
to the substituted i mdazole nitrogen atom[Butz, R H J.; Lindell, S D
Synt hesi s and Chemi stry of 4,5-D magnesi oi m dazole Dianions. J. Og. Chem
2002, 67, 2699-2701]. Such 20 internedi ates then form adducts 8 or 9 when
reacted wi t h{TdicakihyB, FbaEbBhAL 88 ROrndRirdvons ddirsst befere. Reis pectlkihdilp Ciat

t enper at uises,;BeLWERRoa48) C and RT in case of lithiation or between -50C and
RT or elevated tenperatures in case of the im dazol e nagnesi um adducts
(step f). Esbisls-ididaniesthenbb@nsapdnit ibedespecgve lityiumse mafndsiztchi um hydr oxi de
In tetfahydf%@ﬁgﬁ%gﬁw&wa@fmgd RF cdRlpoRhasd Y FLLdnLfPeE@hUre to give

acids 9 (step ‘ . .
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

20 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



Scheme 2 11125 WD 2009/ 003861PCT/ EP2008/ 057934 - 14 - (In schene 2,
Hal, E, R R2,123, R4 and R5 are as defined before.) Alternatively to the
synt hesi s BESPPYWEE i n scheme 1, dihal o-arly im dazolP&3/ 20805754 pr epar ed
fromtrihal o-imdazoles 12 and aryl borpnic acid derivaties 11 (R is

i ndependent|y hydrogen, Cl1.6 alkyl or both it's together forma Cl-6

al kyl ene gr oqnlpa) campebuad23d Kteahyst H-Wuhngal. I.; Schwark, J-R; Petry, S.; Weichert, A.
tetrakis-(trip f@g}/'@b@?@ﬁh@@m@ﬂ %@QpW%ehvﬁ&Z@cﬁpﬂh&?@oxuﬁﬁg% Asist ol uene,

N, N- di net hyI m xt ur e t her eof gueous or non-aqueous
base in a te%fé’r witly Pty ity peskiap %‘V@troﬁf’é‘i’b@@hﬁ%@h@@ﬁ&’ duengy e. g.

descri bed i nwe[tBrzi ng e, prééénc@ofz B@ﬂl%ﬁﬁ@tﬁtene\bref%bly dir8om ltan}peﬁeureﬂmh Gao, V.,
%g‘éﬁ;fﬂil § sﬂver nitralfe, sddlum hydroxmle 11 acefA\OBHnle / (fv%t(gp 91) wit maznoggz?eg e, A2] (step a).
sodium cyanide in methanol / acetic acid giving the methyl ester that can be sapomﬁed

subsequently (step <).



52223 24 (in schene 3, Hal, E, R, R2, R3, R4 and R5 are as defined
before. W is Cl.6 alkyl, halo Cl 6 15 aIkyI or heteroal k .%

Di hal o-i mi WRAPP98%8! can be converted into the respectF§@?¥?W 74t or
magnesi um net al | at ed derivatives (as descri bed for conpounds 5 and 7 in
schene 1). Such internedi ates then form al dehydes 22 when reacted with

N, N- di net hyl f or mani de, at tenper at ur &hebvettween -78 C and RT in case of
lithiation or between -50 C and RT or 20 el evated tenperatures in case of

t he i m dazol einma esiun1adducts (step a)j Treatment of al dehydes 22
(preferably dsi® dehydes 22;w t h hal pn ggual to chlorine or brom ne)
with a sodium or p t ssi um eNCohalatg or with ah al gohol in the presence of
a base, such as hydr oxivde, |n a tenpe dt Rrange bet ween about 80 C
and about 140 C glves -7 15 - ethef conpounds™~Z23 [¥‘eemann, H W; Lang, H
J.; Schwark, B4R ; Petty, S.;32\ichert, Ap ([G88. Ofen. (2000), DE 19832428
Al (step b). Al dehydes 23 can then be oxidized to acids 24 e.g. wth
sodium chlorite, sodium di hydrogenphosphat e-di hydrate in tert-butanol /
water 2:1 in the presence of 2-nethy|-2-b%§j:§Rﬁmeferably at room

tenperature, with 5 silver nitrate, sodiurhiydroxide in acetonitrile /
wat er or with manganese(lV) oxi de, sodium ide in nethanol / acetic acid
giving the nethyl ester that can be saponi fifgd subsequently (step c).

O
OIEEA o8
L L — K.
N~ (R"),,
@
(i
R® N R’ R®
3 w<§”<? (igjj I \ O
24 ———d R
R2 E" R . O
{11}
N

N N
0 (A
{In scheme 4, ,m, B, RL RE RS RY 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,
5 in which two ring atoms are nitrogen atoms, the remaining ring atoms being carbon
atoms. R and R™ are independently hydrogen, C, ¢ alkyl, heteroalkyl, optionally
R
\Riv

-

substituted Cs_7 cycloalky! or optionally substituted heterocyclyl or is optionally



WO 2009/ 003861PCT/ EP2008/ 057934 - 17 - substituted heterocyclyl is Cl-6
al kyl, halo Cl1.6 alicyl, heteroal kyl, C2-6 al kenyl, Y |, hydroxy
C2-6 al kenYP 08Py C2-6 al kynyl, Cl-6 al koxy C2- GPSF@ngVb -6 al koxy
C2-6 al kynyl, optionally substltuted G372 cycl oal kyl or optionally
substituted C3-2 cycloal kyl C, _6 alkyl, optionally substituted

het erocyclyl or optionally bsir'tuted 5 heterocyclyl Cl1-6 al kyl.)
Secondary amines (l11) (sche 4) are known, can be prepared by the nethods
known in the art or the nethogs described in_ the e an. be

anp r
prepared e. gubs{riedd@ireayJd ani nat isdri-o %ﬁk%%%ﬁeémgﬁﬁﬁf?ﬂkgé%éﬁ@ﬂﬁ@ ani nes 32
or by reductd,yelkaim, ApdroonC.qhlksed andtanyC.anikpes, 34 albiyti:kelkengs:.35 e. g. by

usi ng sodi u g}lgow ac 6%&119@ cgﬁgﬁﬂl%gfﬂsﬁﬁted 697 a%muymowﬁmal@thwme or

bor ane- pyri di ne’ co s.re ts | c acid and
potenti al | y KlegEC @ﬁ%’h opfionglly’sg ?’F‘ﬁ?ﬁﬂﬁ?r"ﬁyﬁﬂé’r %W@lfﬁsu Sé‘djc??ﬁi as

1, 2-di chl er dreteatchdyh €. dkvlt enper at ures around RT (step a). Such a reductive
am nation | eads to Bocprotected adducts 33 or 36 which are subsequently
depr ot ect ed dayonvgl hmest ahl isshed spirocedur 6 bepr@agd bi the hledodoaveniic aci d

wth or wt htRéJ rr &M qutlhgélsodgﬁhbéﬂll \ﬂa%r&an%les%k gzglh)(ypiréf)ared e.g. by reductive
amination of ketones 31 with secondary amines 32 or by reductive amination of
secondary amines 34 with ketones 35 e.g. by using sodium triacetoxy-borohydride,

19 sodium cyano-borohydride or borane-pyridine complex as reagents in the presence of
acetic acid and potentially a base, such as trietylamine, in a solvent, such as 1,2-dichloro-
ethane, at temperatures around RT (step a). Such a reductive amination leads to Boc-
protected adducts 33 or 36 which are subsequently deprotected by well established
procedures as e.g. trifluoroacetic acid with or without an additional solvent or alcoholic

15 hydrogen chloride to give secondary amines (I1T) (step b). Imidazole carboxylic acids (If)
can then be coupled with secondary amines (IIT} by coupling methods, such as use of O-
(7-azabenzotriazol-1-v1)-1,1,3,3-tetramethyluronium hexafiuorophosphate (HATU),
tricthyl amine in N,N-dimethylformamide or by reaction of the imidazole carboxylic
acids (T7) first with 2-chloro-4,6-dimethoxy-[1,3,5]triazine and N-methylmorpholine in

20 acetonitrile followed by addition of the secondary amines (III} {0 °C to RT) (step c).



15 hydrogen chloride to give secondary amnes (I11) (step b). Imdazole
carboxylic acids (11) can then be coupled with secondary amnes (I11) by
coupl i ng nM¥PHHYENEEuch as use of O- PCT/EP2008/057934
(7-azabenzotriazol -1-y1)-1,1, 3, 3-t et ramst-hyl uroni um hexaf |l ti or ophosphat e
(HATU), triethyl amne in N, N-dinethylformam de or by reaction of the

i m dazol e carboxylic acids (I11) firsichemth

2-chl oro-4, 6-di met hoxy-11, 3,5]triazine and N-net hyl norpholine in 20
acetonitrile followed by addition of the secondary amines (l111) (0 Cto RT)
(step c). 5 (In schemre 5,, m E, R, lerle, 124, le, R6 and le are as
defined before. ei is Cl- 4 alkyl, hal® 4 aIkyI het er oal kyl ,

optionally substituted C3-7 ycIoaI ) o%tl Ay substituted C3-7
cycloal kyl Cl.4 alkyl, optii8nally sup 't ed benzyl oxymet hyl, optionally
substituted benzyloxynethilgggp'alkyIm wher ei n heteroal kyl neans CL-4 al kyl

substituted by one or nore stituents selected i ndependently fromthe
group con3|stl@9N hyd oxy, Cl-6 alkoxy’ Cl1 6 alkylthio or di-Cl_6 alkyl

substltuted hstituted im dazpl ﬂ),743 45 and 46 (schene 5)
can be prepdr I0|n¢dazoles D %N ?A s wel | known in the art.
()

Suzuki coupl?ng MAt roni c Paci ds 4277 n<t esence of a catalyst, such

as tetrakis- (trlphenylphosphlne paII&ﬁlunlwand in the presence of a base,
such as potaSS|un1phosphate 1A a solvent, ésuch as toluene orf"N,N- 15

di met hyl formam de, in a téﬁbegﬁfure I apge-{ <eferaQLx,be§M@agiabout 70 C and
about 130 C gives inmidazoles (T (A i A neent, |y @1 _6 al kyl
or both R's together forma Cl_ alk§ ngrou ) (ste En&é2|ng W th
zinc cyanide in the presence of tetrﬁggs (try enylpth hi ne) |l adi umin

a solvent, such as N, N-di nethyl fonnamde, in a tenperature range preferably
bet ween 130 C and 150 C gi ves cyanoi m dazoles 43 20 (step b). Sonogashira
coupling with a reagent 44 containing a term nal acetylene function in the
presence of copper (1) h di de, tetrakis-(triphenyl phosphine)-palladi um
tetrabutyl ammoni um i odl'deyand triethylam ne, preferably in a solvent, such

as N, Ndi net hyl f or mar ide, Jin a tenperature range preferably betmeen 50 C
and 80 C gi vi@sscheme 5, , m, B, R, RE R%, R, B, R® and R are as defined before. R™ is C,.

s alkyl, halo Ci.4 alkyl, heteroalkyl, optionally substituted Cs.; cycloalkyl, optionally
substituted Cs.; cycloalkyl C,.4 alkyl, optionally substituted benzyloxymethyl, optionally
substituted benzyloxymethyt-C; 4 alkyl, wherein heteroalkyl means Cy.4 atkyl substituted
by one or more substituents selected independently from the group consisting of

10 hydroxy, Cy.¢ alkoxy, Ci.6 alkylthio or di-Cy¢ 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-
15 dimethylformamide, in a temperature range preferably between about 70 °C and about
130 °C gives imidazoles (I} (R’ is independently hydrogen, Cy.¢ alkyl or both R's together
form a C, altkylene group) (step a). Coupling with zin¢ cyanide in the presence of
tetrakis-{ triphenylphosphine)-paliadium in a solvent, such as N,N-dimethylformarmide,
in a temperature range preferably between 130 °C and 150 °C gives cyanoimidazoles 43
20 {step b). Sonogashira coupling with a reagent 44 containing a terminal acetylene function
in the presence of copper(I) iodide, tetrakis-(triphenylphosphine)-paltadium,
tetrabutylammonium iodide and triethylamine, preferably in a solvent, such as N,N-
dimethylformamide, in a temperature range preferably between 30 °C and 80 °C gives



- 19 - imdazoles 45 carrying an acetylenic substituent (step c).
triple bond in the acetylenic substituent can optionally be reduced to a
si ngl e bon¥WaYFlogenati on using e.g. Pt02 as cat alRFFFPEEEER3) |

Opt i onal
hydr oxyl
a 5 base,

y, r can be further nodified:.gg. an IIT noiety carrying
function can be reacted with a benzylic halide in the pre
s uethdaadessi6dinyingwndicétdenid substitsamk weptc). Buetiplabond in the

N, N-di et hyl | f€ir0dn
N N di et f t%&gg@glcu%&mé e dpRORAY B MES N0 RRLE bR dodRBlME §ln

nz ‘ . 4
e.g. PtO; as cata?ystb(gtep X}l IOCpti%:flari'i?/,rllvg yag%te Iﬁ?raler nsagc?iﬁgg e.g &n?l;’Slg{)Slgt?
carrving a hydroxyl function can be reacted with a benzylic halide in the presence of a

5  base, such as sodium hydride in a solvent, such as N,N-dimethylformamide, ina

temperature range preferably between 0 °C and 50 °C in order to attach a benzylic ether

function.
Scheme 6
] L
RO R P
3 3
4 o R0 R —L g \f/ix R o il

H o gl 1SN R” 54 ho R

N + R —— . . NN

R& E/ R4 Et R4 R s R5 S

RZ a 2 b 2 E R ¢
51 52 53 55

" RE NER (R),, 25
3 A 8 0
AT BN o T
. ’ OH =N R
e AT g AL o Al
= Bt R d a2 E"°R e e E™ R

56 (in o
10

N

N
®
{In scheme 6, ,m, E, RL RS R R R, RO and R are as defined before, R™ is
C1.4 alkyl, R™ is halogen, imidazole- 1y} or -O-(pyrrolidine-2,5-dione-1v1).

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

15  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).
Einolates 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

20 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 (I1) {step d), which can be coupled with amines (IIf) to amides (1) as described
in scheme 4 (step c).

The

a-
sence of
C and 50

se 10



(I'n schenme 6,, m E, 121,122, le, R4,125, 116 and |le are as defined before.
r is Cl-4 alkyl, e is halogen, imdazole-lyl or

- 0- (pyr r ol Wéi2A®09388L dj one-1y1). Alternatively, substiRHEEH ¥ HAzol es (1)
can be prepared by a reaction sequence.gs. depicted in schene 6. G ycine
esters 51 are reacted with acid chlorides 52 in solvents |ike 15

di chl or onet Hanédiiitm thie: picesenes epflicaly ldasebddiik ehgatsur@beidbnsibd addiidnyldr ogen

gg;ggﬂﬁé g g gxéﬁtegt%sﬂ%e FehAP kfy@ml][&ggﬁéamemégeeomdgt Y& seeﬁlugeltayg In 2|e|
|
obt ai ned by %é%%‘iioéﬁ?eﬂl’tﬁﬁs?saéfsﬁfﬁ Wﬁgﬁl%fiﬁf? %rldlrﬁrgg &g é’fOtfcél erpatur es d

bet ween -78 ®®@gnd -30 C can be condensed with activated acid derivatives 54
preferably in a tenperature range between -30 C and room 20 tenperature to
gi ve i nt esmedl @iESeddbo(sihe pohpountinsfdsmedi @t @sCEB-2rraaghbr wtigoniavomhi um

Cri f1 uor oacel Al Gyl A LEMRET ALY E@Rammtﬁoeeg@mwomas%mm esters 56

(step c). Saponl icatlon azol e esters di'um hydr oxi de
in ethanol atrefRfRigitioyplraEosdfecyt Hof“lfgqr’éﬁhra‘)‘gh tﬁ%‘gﬁﬁwcﬁ 2coupl ed with
am nes (111 )stitrolaginn.dBsy (Htjefas cadserdddedhi neasodre ped/dr [rsteapporcdf. WO

200|9/ 003861F’9ﬂn§8%9 %@/éiﬁf‘eﬂgm dihes, suh a@p&bhérmﬁ%m B&?sﬁr@%@é&k@&ﬂ%&lﬂ:’s
explici cribed in s i.on

cobabl i sibd SyheHETTe ST thar o PRearane buffhahHT Pt ac any
subst it uent lmertéayreshcfgetnfilar h@e§mbheﬂ§benlel@errﬁlwb@dnluessf@kg i nt roduction
and renoval daf-duﬁﬁ 86}, ir%EnGhiD HREmMaBidAShEES AabOR e ey, heble Bepaunds of
Dol bk BhGsaCRRR LRASRL R RASR BB o SO0 AR AGON Ao a0 V! LY

al so at CCR- Bhss revent mgration of
various | euk‘é}ey%"éc%b‘p@wé)ﬁeﬁﬁél ﬁfﬁirféﬂj’@fﬁ t he bl ockade of CCR 2 stinul ation.
They therefore can be used for the,tre trre t and/ even

i nfl amat 18rylg TSHATSE i e gieeTy; o dalny mitg CHEES> 6’3’%’{“6%& BiPar e%r%’é

occl usi ve di seases dignses dradieroli@omibndis i %m@ﬁrad indidetier. abl e at her osclerotic
pl aque patients, unstable angina, congestive heart failure, |eft

ventricul ar mepefvérmaahdaereios@ bR 18l ot PO IfhtiShaesutics)| dbiyposiBéHsOkBaprising a
abetl ¢ nephropat hy,

car di onyopat h nosi,s, rhe to d
irritable Bo\ %@% Ed@%’ﬁﬁg 2 ‘“‘é’@%§%"“a@>m°fﬁpgﬁb*§ “C&'eVosi s, neuropat hi ¢
pai n, ather ot hr ombosi s and/or burns/ul cers in Diabetes/ Cuy, and ast hma.
The invention likewise embraces compounds as described above for use as therapeutically
20 active substances, especially as therapeutically active substances for the treatment and/or
prophylaxis of inflammatory and/or allergic diseases, particularly as therapeuticaliy 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,
25 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 prophyiactic treatment of inflammatory
30 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’ discase, multiple sclerosis,



15 Prevention and/or treatnent of inflammatory di seases, particularly
peripheral arterial occlusive diseases or atherothronbosis is the preferred
i ndi cat i onWOPHE/YH¥Hent i on therefore also relates to PREFFEEEGTYLal
conpositions conprising a conpound as dafi ned above and a pharmaceutically
accept abl e excipient. The invention |ikew se enbraces conpounds as

descri bed abevepitbic rude atsrotiienbpsubimalicys 20 Dibtiesvells aivd edirees Sudspeci al | y

as ther apeutyjalhnynt@ednhHBe SHRSIARE il @ibed dbBvd I eat nent and/ or prophyl axi s
of inflamratory and/or allergic diseases, particularly as therapeutically

active substErdeenfer altheltes eatirembeeandldohe prophyhaxfe omufemiiphéral
arterial 0CCLHShYf 8 RARSEH) GUdilERk phdcWrd SERGR Aingthl AREALSes

at heroscl erot1 ¢ plaque patients, uns e angl na, conhgestive heart failure,
left ventricular hypertrophy, ischem a reperfusion injury, strok 25

car di omyopattiyt 2 FeStenS e IR IBI o SFURENST Y e B R RY Glsat hy,
irritabl e Balsglon{tasedasec i@lootmsissagh sease, multiple sclerosis, neuropathic
pai n, atherothronbosis, buns/ulcers in Diabetes/GJ, and allergy, asthna.
The invention also relates to the use of conpounds as descri bed above for
the prepar atteR BB Ahents for the therapeutic and/or prophyl actic
treatnment of inflammatory 30 and/or allergic diseases, particularly for the
t her apeut i ¢ Bmdindrasgroptiyd atops cwith eaereireesofrope GEENEr-afRE-ter s occl usi ve
di sease, cri(Eufadredn) bl Sehepiaing Wt hetalica2at her oscl eroti ¢ pl aque
patients, unstable angina, congestive heart failure, left ventricular

hypert r0p1|8y1ME1§9Ja§J§1v;ﬂ?rJ§r?ﬁr]§c§i-’lt§)€ RindgRhibihy theSdNOhO@mME @HdbAMHRAMIY

restenosis,&ﬁﬂﬁy Lg%g S, Lage j.c._nephr opath I | e Bowe
D seace. o JAGh o euhbaTemitine: BinsPHR PEF3CE Srygne e dcbki bl oGy
2009/ 003861 PUFE/n=RGO8, 05T 984 isolated at 100000g in 50mM Tris pH 7.4, MgCl; 10mM,

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

For binding, CCR2 antagonist compounds were added in various concentrations in

15  50mM HEPES pH 7.2, lmM CaCly, 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 ternperature. 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, eguilibrated with

20 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 {ICsy) of specific binding.

25
Calcium mobilization assay

CHOKI-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 pg/ml streptomycin, 400 pg/ml
30 (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



-21 - neuropathic pain, atherothronbosis, burns/ulcers in D abetes/CLI, and
ast hma. Such nedi canents conprise a conpound as descri bed above. The

i nventi on ¥MOsB0%8I%at es to the process and the inter nefiTdFaYs/pE4

manuf acturi ng the conpounds of fornula.fd) as well as the process for

manuf acturing the internediates. 5 CCR-2 receptor antagonistic activity by
t he conpoundsepef, 2tsheM probaenit, 0. 19w 8AA i ONEsAmsdyd ufemonls tiveatiededyidt he fol | ow ng

assays. Recepl;qfi, ot BP9, ASBANNBLRLI NPrARS YIS VeS80 BeNexWii i.NREDr anes from
CHOK1- CCR2B- A5 ¢ II; élguroscre % %g\?ﬁ%y ovber_éxpr sshn%mtwhe hglrran CCR2B. 10
Menbr anes werF‘é‘o)fF%é‘B FREMBY VR B apmeP el 84U SRR PRI 1- 1 7. 4,
1mM EDTA, 0. 8Seriprdpend anihdDMEM hsupeygier i 619g/OM N disepavdtdungaidye debri s at
1000g. The npHBhHaREHs WeiS LhBBukBOUALRH @ipckAB000d tdsdd RVbrikiand PH 7. 4,
MyC1210mM EGJA 1M .gl ycerol 10% benzam di ne 0.05mM | eupeptine 6ng/l.

For bi ndi ng,anfféﬁi‘“ﬁﬁ‘f‘%ﬁ'oni st conpounds were added in various concentrations
in 15 50mM HEPES pH 7.2, 1nM Cadl 2, 5nM NQ%Z, .0.5% BSA, 0..01% NaNs,

t oget her wi t FFSUOOERIAD 391G agfeddo the sy RIFEDRERONIS 9GHE FHmBPiord bout 5 f Mol
CCR2 nenbr anbsratdd fioc Sbateds ol a FLIPRUAS it m reodimidre Ajied7dtrom emisenr unspeci fic

Nenbr anes. we B Re TV el L i By nEi )

; r.. PerKkinEl mer
Dt ca ot KB S L e D5 0LE05 B YLTRGT GFIhORED 6790 BERCCHT 1 o | efl and
bi ndi ng was ideteivimalivny ac genertechgs madiaurofiewesmner affeXgoraekmsdy. Specific
bi ndi ng was gdefi nadi dsotoll Rirddi Agosti-NUnRRBSREL TIHC ishinadheg and
typically reRh5: grntg a{%o’{%tn reg(%-irgéooorg %Enﬁ%ﬁ%é’&o 3 eb!fngziﬂcqgl'a Aé?é[ aegoni St activity
i s indicated as T Aot or ¢cohcentrati on requi FBd T O %5 nhi bi tion (1Cs0

of specific binding. 25 Calciumnpbi|ization assay 1- B- A5 cells
(rom Eur oscPcHToLbI S CEvet SRPTEsd] Fg EHE RaR o T (2 mabibeton

15 assay or in the receptor binding assay of 0.1 nM to 10 uM, preferably 1 nM to 1.5 uM
for CCR2. The following table shows measured values in the calcium mobilization

assay for some selected compounds of the present invention.

Example ICH0{pM) | Example [C50(uM)
1 0.12 25 0.071
3 0.13 36 0.0:13
13 0.035 22 0.090
18 0.675 46 0.16

The compounds of formula (I} and/or their pharmaceutically acceptable salts can be used
20 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, ¢.g. in the form of
injection solutions or suspensions or infusion solutions, or topically, e.g. in the form of

25 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



chenoki ne receptor 2 isoformB were cultured in Nutrient Hans F12 nedi um
suppl enmented with 5% FBS, 100U/ nlL penicillin, 100 pg/m streptomnycin, 400
pg/ M 30 CHOMEMEEsS pg/ ml puronycin. For the assay c&CFEFHEYEHE own
overnight in 384-well black clear flat-4gattom polystyrene plates (Costar)

at 37 Cat 5% CO2. After washing wwth DM EM 20mM - 22 - Hepes, 2.5mM
probeneci d, foriifs BSA/( DMeMtassayuthuliyfercptablelstls, eeiorallydadeebivdtioh withpM Fl uo- 4

ggdt 2 g| ana,e:ag@ \I}\A;as %‘gtycaﬁ}!'l{gh%'\)ﬁ sta%chO%{o af g&leégi &m%ﬁ:ﬁ)ﬁ fgl%‘r?to fiel €Moved
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capsules). Suitable carrier materials for the production of solutions and syrups are, for

example, water, polyols, sucrose, invert sugar. Suitable carrier materials for injection
solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils. Suitable
carrier materials for suppositories are, for example, natural or hardened oils, waxes, fats
15 and semi-liquid or liquid polyols. Suitable carrier materials for topical preparations are
glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils, liquid waxes, liquid

paraffins, liquid fatty alcohols, sterols, polyethylene glycols and cellulose derivatives,

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-improving
agents, flavour-improving agents, salts for varying the osmotic pressure, buffer
20 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
25 each particular case. For adult patients a daily dosage of about 1 o 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 1-506 mg, preferably 1-

30 100 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 Hmit its scope in any manner.



15 assay or in the receptor binding assay of 0.1 nMto 10 'IM preferably 1
nMto 1.5 uMfor CCR2. The foll ow ng table shows neasured values in the
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exanpl e, nat ural ardened oils, waxes, fats 15 and sem -liquid or liquid
pol yol s. Suitable carrier materi als for topi cal preparations are
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2-(3-Hexyl-phenyl}-5-iodo-3-methyl-3 H-imidazole-4-carboxylic acid

20 A) 3-Hex-1-ynvl-benzaldehyde

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
25  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 HCl (37%) to pH 2-3 and extracted twice with
EtOAc; the organic phases were washed with water, dried over magnesium sulfate, filtered

30 and evaporated. The residue was purified by flash column chromatography (n-



Usual stabilizers, preservatives, wetting and enul sifying agents,
consi stency-i nprovi ng agents, flavour-inproving agents, salts for varying
t he osnot i svquuesssse, buffer 20 substances, sol ubil i ZETEP2HYPGBaNt s and
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cont ai n about pre era é¥ formul a
(1). The fo|4néwpq>igi®wrfﬁ|0e§ Segny %%ﬂﬂi@tgr(é%mﬂﬁa Oﬁsimlﬁpiurlm%q% on in
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Pang;loxycd?ﬁ3ﬂ9ﬁms atQ grev %%?%ﬁ%1%fﬁaaTyf%5|ér%8ﬁ§ﬁgglﬁ§ﬁézole
CH2C12 = di cmr@qf@hliatlmm@,mm@ﬁc 1thQ@rt§p-rn¢1plua|set§e~telrmvi@hedDﬁ IBAW#er=dried over
10 magnesium sulfate, filtered and evaporated. The residue was purified by flash column
chromatography (CH,ClL,/MeOH 1:0 to 96:4) to give 5.33 g (51%) of the title compound
as light brown solid. MS: 225.2 (MH").

C) 2-(3-Hexyl-phenyl)-1LH-imidazole

A solution of 6.15 g (27.4 mmol} of 2-(3-hex-1-ynyl-phenyl)-1H-imidazole in 140 ml of

15 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-Hexvl-phenvl}-4,5-diiodo-1 H-imidazole

20 A solution of 5.60 g (24.52 mumol} 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 yelfow. The mixture was

25 then poured into crashed ice 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 (CH,Cl,) to give 8.45 g (72%) of the title
compound as light yellow solid. MS: 480.9 (MH").

E) 2-{(3-Hexvyl-phenvl)-4,5-diiodo- 1 -methyl- 1 H-imidazole

30 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 (35%

dispersion in mineral oil}; 15 min later, a solution of 1.52 ml = 3.47 g {24.2 mmol) of
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to 60 C YA‘f t‘%r 3@9%1%@1‘%@@&&&%%1{1@% v@a:s%r@atm with @n é@esgoﬁs%p}d Q&?bm&%de()f hex- 1
-yne in 150 of peri di ne was added uri hour After

rop
30 nm the oqwd sa%wetl @P"é? 4P do Rds Hstasdlan Lgﬁur%?@a%aé'gedt i ec‘:‘mc
reacti on m xdwiteevihaBsOhbBeme stganik @lasat w8 v@sted rwithbwheau dsedandr su@&exqme ntly

cool ed down St’d%at fﬂterec? ?n%l \éweari')g)ra\f@s e¥l?eoqrs?t{u%d w@p%utlilﬁgd I“%S ﬂgiH'te column
chromatography (CH,Cl,/MeOH 1:0 to 4:1) to give 2.97 g (49%) of the title compound
15 aslight red oil. MS:411.2 (IM-H]').

Intermediate 2

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

A 4-({R)-2-Hydroxymethvl-pyrrolidin-1-vl}-piperidine- 1 -carbaxvlic acid teri-butyl ester

20 A solution of 5.98 g (30.0 mmol} of 4-oxo-piperidine-1-carboxylic acid fert-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-dichioroethane, 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

25  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 MgSQ,, filtered and evaporated. The residue was
purified by flash column chromatography (CHyCly/MeOH 1:0 to 8:2) to give 7.69 g
{90%;) of the title compound as light yellow oil. MS: 285.1 {(MH™".



poured into crashed ice, acidified wwth HCL (37% to pH 2-3 and extracted
twce with EtOAc; the organic phases were washed with water, dried over
magnesi um @l Joewoesssf i | t ered 30 and evaporated. The r &SiTdReesso3puri fi ed by
flash col um chromatography (n- - 25 -,heptane/EtOAc 1:0 to 97:3) to give
8.78 g (87% of the title conpound as yellowoil. Ms: 186.2 (M). 13)

2- ( 3- Hex- 1- ymytrphenyidin-134-byridhiddhazel enefhas ol dihiv@Bchddridd. 60 g (46. 17 mmol ) of
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crashed 162 BUGSKRETR St B L LIER LI, L0080 BATLCaESEP vere
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(CHz2C12/ I\/EOI—@Q]'J@OMEQS%{Q){F)to give 5.33 g (51% of the title compound as
light brown solid. Ms: 225.2 (M-11). O 2- (3 Hexyl - phenyl) - 1Hi m dazol e A
solution of 6.15 g (27. 4 mmol ) of 2- (3 hex- ynyI phenyl)-1Him dazole in
140 m of 15 I\/bOvaastreated Wi t h IfterrBedipt¢3 . 4 mmol ) of Pd- C(lo% and
hydrogenated with H2 (1 bar RT for 1 Aft er t he catal yst
by filtrati oh Yﬁ‘%ﬁ%whﬂt‘* %\%rg)de\?a(aﬁ%‘f%@ne#ﬂ@hﬁw bﬁﬁé‘n\%@? urified by
flash col um chromat ography (CH2C12/ MeOH 1:0 to 98:2) to give 5.92 g (95%
of the timl eAcompoimdoad?l2 ghs.0bnoan «oli-diodvB:(3288uofiiyidrhynyl Dy H-

2- (13- Hexyl - nhemy ik 1 feprdish Q8@s.d b NN HR2Q1:& described for intermediates 1B and 1D

by i) transformation of 3-trifluoromethyl-benzaldehyde into 2-(3-trifluoromethyl-

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

15 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 i-(bromomethyljcyclopropane; 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

20 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

AY 1-Cvcloprovyl-2-{3-trifluoromethyl-phenvl)-1H-imidazole

25 817 ml = 6.62 g (113.6 mmol) of cyclopropylamine and 8.90 g (113.6 mmol} of
ammonium acetate were added 1o a solution of 6.80 g (37.9 mmol) of 3-
(trifiuoromethyl)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

30 RT, the solvents were evaporated and the residue dissolved in water and Et;O. The
reaction mixture was extracted three times with EtO; the organic phases were washed

with water, dried over magnesium sulfate, filtered and evaporated. The residue was



20 A solution of 5.60 g (24.52 mol) of 2-(3-hexyl-phenyl)-1Him dazole in
250 M of MeOH or EtOH was treated with 8.265 g (26.24 mol ) of silver
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as light red oil. 95.

2- ( 3- Hexy! - pHeRRAY 5- L% o redﬁfetw %ﬁfﬁ)d PHadti e 4UBEr BERPICE R ™A

sol uti on of HepRife/Gr A miskd) tofiv2 1 08 glied elyéf-thh ety dmpspsd di doballess bil.

- met hyl - ?ﬁ%?{/ﬁ‘l;n 150 m of THF was cooled dowmn to - 75 C; then,
11.95 m (19 an n-butyl lithiumsolution (1.6 nolar in n- hexane)
was added drop by drop below - 70 10 C. 30 mn later, the reaction m xture
was treated with an excess of sol i dowanbtsesi oxi de and subsequent |y war nmed
up to RT. It was then poured into crashed ice and extracted twice with

Et 0Ac; the ohfahbremptiaddsiivepaetipsndyiiLH-iktaetle dried over nagnesium
sulfate, filtered and evaporated. The residue was purified by flash colum
chr omat ogr aphy a (&sp2iba/ct e e Q12 Bintdd) 4 2L)3- tkriflugiomethdsyOphegyl (-49%pnidatold he titl e

conpound (example 19) in 300 ml of CHCl; was added a solution of 4.23 ml = 13.17 g (82.4 mmol)

of bromine in CHCls (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

20 magnesium sulfate, filtered and evaporated. The residue was purified by flash column
chromatography (CH;Cly) to give 7.60 g (48%) of the title compound as colorless
amorphous solid. MS: 384.8 (MH", 2Br, iowest mass peak).

Intermediate 6

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

25 A} 4-((8)-2-Hvdroxymethyl-pyrrolidin-1-vl)-piperidine- 1 -carboxvlic acid fert-butvi ester

A solution of 10.0 g (50.2 mmol) of 4-oxo-piperidine-!-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
EtO¥ 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
30 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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extracted tw | .ﬁﬁwhed W th
wat er, drieo iSO ' e e residue was purified
by flash colagen chromatography (CI—|2C12/ MeOH 1: 0 to 8:2) to give 7.69 ¢
(90% of the title conmpound as light yellowoil. Ms: 285.1 (MWHL). - 27 -
B) I ((R-1- ]I?i PEr § i e dhmpl)-go i (O - hi,idmﬁmyﬂ;yl-wextohaindI-yiblpiphjpﬁlmaebtdrmmyiﬂe A
solution o

44(R) - 2- hydr gldBtht%u§'?9ste? JEE'?S%IV@& in 55 ] of TpHF I;itd}iﬂr”] gr_ld tra_aaéeac‘i w11h O (g»COI
tert-butyl e@tﬂ@ir)qf wdm mnd@fw%tleﬂuwaél oei} eattarl at-0Rgt Wtrﬁm O%beﬁiroytez 0
nmol ) of ﬁyddhﬂﬁﬂE%ds%d@&ll @lmp rbyldxép dh@xanmg(bniBlaartpr ambu'tshe"héﬂréﬁcﬁl&re was

heated up to 5 100 C, t. the solv v at, ed and the

resi due was TEMET {8t ?ﬂeplpﬁ’glﬁdf Srﬁ“}\'ﬁﬁﬁf 'Eflema tegnlfﬁe et W%h%g&g O (829 of

the title cocnrgmmdhass wfrk -wiblictl ewido i, dvisd ov85 mbgrehik) Sulfhﬁqt élrtfmfbﬂlai e 3
evaporated. The residue was purified by flash columm chromatography (CH,Cly/MeOH

1:0 to 95:5) to give 2.80 g (619 of the title compound as vellow oil. MS: 389.3 (MH").

15 ) Benzoic acid {S)- L-piperidin-4-v]-pyrrolidin-2-vimethvl esier

To a solution of 2.78 g (7.2 mmol) of 4-((S)-2-benzoyvloxymethyl-pyrrolidin-1-y1)-
piperidine- I-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

20 mixture was extracted three times with CH,Cly; 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 NH;) 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
25 3-Cyclopropyl-5-methyl-2-(4-trifluoromethoxy-phenyl)-3H-imidazele-4-carboxylic acid

A) Cyclopropvlamino-acetic acid ethyl ester

To a solution of 10 g (0.18 mol) of ¢yclopropylamine in 50 ml of EtOH was added 7 g
(0.04 mot) 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

20 sulfate and concentrated to afford 6 g {quant.} of the title compound as a colorless oil.
MS: 144.1 (MH").



1- Cycl opropyl net hyl-4,5-cliiodo-2-(3-triftuoronethyl-phenyl)-1Him dazole
10 A suspension of 3.712 g (8.0 mol ) of
4, 5- di i odow» fo8dosssf | uor omet hyl - phenyl) - 1H mi dazol e (yoreranedsim anal ogy to
the procedures described for intermediaies 1B and ID by i) transformation
of 3-trifluoronethyl-benzal dehyde into
2- (3-trifluogoertitrbpienydiuoHhci¥k(d8&0b@)-arhink| b NAT duoN @
2 (3-trifluoronmethyl-phenyl)-1H1m dazol e to g| ve

5-di i odo- 3-trifluyoroneth hen 1, 6 mmol)
of 15 pot ass%lr é)m ViEgicde ysmtf Oéli?gg'? gzﬁ) ﬁnoﬁj O%f ‘t’)cg)ogs%pwﬁ’rrﬁmcoaa %n‘(écfe in 50
m of DVF waghtl egetiadtan ®TNCLAnD295] of saﬁn@te@ispc@m hpdrogammatbpnaé was

1- (brononet hé’dd)f@é@dlﬁﬁfﬂ%@@% éam%nroe@%fﬂq&ome&hw Beﬂé?y‘?l cﬂvtaﬁai@qgmﬁﬂt)p t1ﬁ0 C.
racted tw ce w

After 3 hour oure hed i.ce an

Et 0Ac; thé o Eéﬁhaem@mp SRR éﬁeg‘ﬁaﬁfﬁmmaéwaﬁﬁ NPt dHEgiEsi um

sul fate, fildodivedsanct sviaporatredd. Theificaasn dyelagasolpwnidiethtdgyaphl dsh col um
20 chronat og I b ) of the
title conpou%%&“éif}%@‘ﬂem?ﬁ SFAER? e Brh0 5% i o B R B GoH

1- Cycl opr opySu338.J @Mt blo 2-(3-trifhl oronethyl -phenyl)-1Hi m dazol e A)

1- Cycl opropyl-2-(3-trifluoronethvl- henvl)-1Himdazole 25 8.17 mM = 6.62 ¢
(113. 6 nmol )Cpi-[Cyle lopythifunirgyeetiog- 18020 gn{ide] 3-Gorhwplrk acfl et um
acetate were added to a solution of 6.80 g (37.9 nmol) of 3-

(trifluor f%nﬁwélkai@c%@'ﬁ%%m%hmﬁ@ thmeh oMERRiA Rtk kRS 16@ !d@@oéﬂr&(t ure vas

led d t \Whi |
S?SOEaI g\g?u‘?f)a% C(Llﬂﬁ'%' z S%%Hdr @15%16538“%62@%%"%@?i%wraﬂ vaés vvar med

up to 50 ' C rifibemetool-bangoydiommngleacdit dcal, etlyhestach vent of WEF eTlevaiparat ed and
Lhe restdue dlsselysd |0 Makeb, Qfﬁfegpanhmﬁder%c;aﬁ@@mm e Un GBS XL T act ed

three tines eorga hases ‘were was dri ed
over magnesi %l]ﬁ’lwéféultq aveh r‘?CIHI‘ F@F@ﬁ‘f%ﬁd‘*@\?ép‘bﬁ%ﬁ EdctioT sy jed e thnROAC

15 washed with saturated ammonium chloride solution, the organic phase dried with

sodium sulfate and concentrated. Purification by flash column chromatography [n-
heptane/EtOAc 1:9 to 3:7] afforded 0.3 g (13%) of the title compound as a colorless oil.
MS$: 374.2 (MH").

D) 3-Cvclopropyl-5-methvl-2-(4-trifluoromethoxy-phenvli-3H-imidazole-4-carboxylic
20 acid ethyl ester

To 0.15 g (0.4 mmol) of 2-[cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino]-3-ox0-
butyric acid ethyl ester in 5 ml of MeOH was added 0.2 g (1.5 mmol) of ammonium
trifiuoroacetate. The MeOH was evaporated and the residue heated to 110 °C for 4 h.
The cooled residue was partitioned between saturated sodium hydrogen carbonate

25  solution and CH,Cl,. The organic phase was dried with sodium suifate 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-Cvclopropvl-5-methyl-2-{4-trifluoromethoxyv-phenyl)-3H-imidazole-4-carboxylic

acid

30 To 0.1 g (0.3 mmol) of 3-cyclopropyl-5-methyl-2-(4-triffuoromethoxy-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



WO 2009/ 003861PCT/ EP2008/ 057934 - 28 - purified by flash col um

chromat ography (CH2C12) to give 1.96 g (21% of the title conmpound as |i ght
red oil. Mo R&3eke(MN. 13 (It -C do ro3-tethhen 1. pchlibzacsiscdsazd A
solution of 2.45 g (9.71 mmol ) of 3.

1-cycl opropyl-2-(3-trifluoronethyl-phenyl)-1H m dazole in 100 m of EtOH

wgz :reat e}g égavrixg s %Zzﬂgvaﬁvgﬁteaglmdir})cm&lcsdc stﬁrunSMxQJ'lé%l{dé‘d arqugé femabgzc |
adartiron o n.s ortlons e en an
25 C. After MRS ase%m%g}?ﬁﬁ“f%aons%{}ﬂ%@ﬂ? arﬁﬁ) afldhs t?elft"f“(?ﬁ'"“{‘\%afsf mol ar i n

wat er) was addedol LdJNlSl?vanhMR(})J our of the reaction m xture changed from
dark brown to yellow. The m xture was then poured into crashed ice and
extracted three tinmes with Et0Ac; the 10 organi ¢ phases were washed with
wat er, dried over magnesium sulfate, filtered and evaporated. The residue
was pur|f|ed by flash colum chromat o ray hélg(nheptane/EtOAc 9:1to 85:5) to
give 1.96 g (409 of the title co olorless oil. Ms: 504.9 (M+).

I nternediate 5 15 4, 5-Di br ono- 2- éS trifluoronet hor%/ phenyl)-1Hi m dazol e To
a suspensi on- @fd@rml é—pyq@;n@% —)trl%\foromethoxy phenyl)-3H-imidazole-4-

2- (3-trifl uoLenmiiexysahenyh - 1H i m dazol e (exanple 19) in 300 m of CHC13
was added a solution of 4.23 m = 13.17 g (82.4 mmml) of bromne in CHC13
(100 m). Affer sti V—éiIrfﬂuor%me%g( > bere D -LEAS E%Qog] &
into crashe
over 20 magnespiom sgd fthidesterfi | tered and evapor ated. The residue was
purified by flash colum chromatography (CH2Cl2) to give 7.60 g (48% of

t hek';i t | elgcompoitinen as 1 LOMOL] SE TR IPROWE of tihitn hdbineB8disB/2BE codlavest mass
pea | nt er ne Bepzoi:¢ @

(S pi pert i 3 1o SERERG 08 Tl Y1088l 2 48 oo goront

) - 2- Hydr oxynfeltthf}varwpt @thtrzmym anyrlq acglcrﬂém etfivh ester -(paarposkiyie i/8) awciogml
tert-butyl estefr The mixture 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 16 ml of

15 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

20 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
(38%) of the title compound as an orange oil, MS: 437.2 (MH"),

Bl 3-Cyclopropyl-5-pvridin-3-yl-2-(4-triflucromethoxv-phenvl}-3H-imidazole-4-

carboxylic acid ethyl ester

25 To 1.2 g (3 mmol) of 2-[cyclopropyl-{4-trifluoromethoxy-benzoyi}-amino]-3-0x0-3-
pyridin-3-yl-propionic acid ethyl ester in 10 ml of EtOH was added 1.4 g {11 mmol) of
ammonium triftuorcacetate. 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

30 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").



A solution of 10.0 g (50.2 mol) of 4-oxo-piperidine- 1 -carboxylic acid
tert-butyl ester and 6.00 M = 6.15 g (60.2 nmol) of
(S)-(-) - pywnaeesdiesse2- yl - met hanol in 100.0 m of EtOHrwasrtwgered with 100.0
m of 1,2-dichloroethane, followed by 7,53 m (60.2 nmol) of

bor ane-pyridine conplex (8 nolar). Then, 7.46 m = 7.84 g (130.5 mmol) of

ﬁcet ic fﬁ acid }[Nas3@Q@;tﬁloﬁvqlsI{Mi&insﬁhlk(tj(itlQﬂ’{lucﬁ&ﬁq@thﬁﬁrfaﬂ}{eﬁﬁﬁ%ﬁ&id%k{;@r aG
ours, e reaction . .mxture was poured into crashed ice; then, the pH was
adj usted to GILORYiRACH SO B ar bonate VIO 2009/ 003861PCT/ EP2008/ 057034 -
29 - solution and the m xture was extracted twice with EtOAc; the conbined
or gani ¢ phasks Oviee e 2wastodld 3whddvromt-emyridn Bed 20¢ enflugsothopinheetet-and
e\ée_llgor g} ed. 6810918 R cid il febi@tin BYmifok E§m qr]gfl d&%&l CNLO IR KoLERRY

|( i ghtC 1y eP/l%g%yém%d% O%gu%%@t;%m?m\ﬁd %]%g){}lxgl_reg ge%té?:l 1(9 T‘EﬂElX ?ort6| k;[ l’[.'%e gﬁ%? \lf'\jfgsd as

('S) - 2- Benzoythexywpdrhyd, -afferdigd 1.8ignqudnty o) +hai tplerdodipnerdlascawhioxsotiil.cMaci d
tert-butyl eshevEpg® 9 (11.8 mmol) of

44(S) - 2- hydr oxynet hyl - pyrrol i di n-1-y1) - pi peri di ne- 1- carboxyl c acid

tert-butyl ester was dissolved in ?5 m dof THE at RT and treated with 0.57
g (13.0 ntermediate 9

3-Cyclopropyl-5-{6-hvdroxy-pyridin-3-yi)-2-{4-trifluoromethoxy-phenyl)-3H-

10 imidazole-4-carboxylic acid

A 3-(6-Benzvioxy-pvridin-3-v1}-2-|cvclopropyl-(4-trifluoromethoxy-benzovl) -amino] -

3-oxo-propionic acid ethyl ester

The title compound, a colorless o0il (1.5 g, 62%), was prepared in analogy to intermediate
8A by reaction of [cyclopropyl-(4-trifluoromethoxy-benzoyl)-amino|-acetic acid ethyl
15 ester (intermediate 7B) with 6-(benzyloxy}nicotinic acid. MS: 343.2 (MH").

B) 3-Cvclopropyl-3-(6-hvdroxy-pyridin-3-vl)-2-(4-trifluoromethoxy-phenvl) -3 H-

imidazole-4-carboxvlic acid ethvl 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
20 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
25 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").

[0 3-Cyctopropvl-53-{6-hvdroxv-pyridin-3-vi1)-2-(4-trifiuoromethoxy-phenvyl)-3H-

imidazole-4-carboxviic acid

30 To 0.8 g (1.8 mmol) of 3-cyclopropyl-3-(6-hydroxy-pyridin-3-y1)-2-(4-
trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid ethyl ester in 3 ml of EtOH



mmol ) of sodium hydride (55%in mneral oil). 1.68 mM = 2.03 g (14.1 mmol)
of benzoyl to chloride was added drop by drop and stirring continued for 2
hours. The waeactsoess: m xture was then poured into craskwakmaecand extracted
three times with EtOAc; the organic phases were washed with water, dried

over magnesium sul fate, filtered and evaporated. The residue was purified

?xélf/gl) asp fﬁ' Wiwdaby @sramj%a@wdnﬁ@:ﬂ%ﬁdé/e&h{i&l Q.51:am9 gaém 11T1f,0mgz'tﬂf@was 80 g g
% o e oW 0O nzoi ¢ aci
(o per ok GRUDOH i A ity Yoty Toh by Ol 78 g

(7.2 mvol ) ofvaskd(Q)an iizersnbipl oxeyimetth yhs ipfatedobyi fdiraiod affbjding 0.7 g (94%) of

pi peri di ne- 1acanboxyll.gq AG 1%?61&1 Utk esker in 80 m of CH2C12 was added
5.83 m of TFA PQOA)IH water) drop by drop. After 16 hours, the reaction

m xture was poured into crashed ICZ th;ni t he pH was adj usted to 9-10 with
sodi um carbonate sol ution and the = A was extracted three tinmes with
CH2C12; the organic phases were washed with water, dried over magnesi um

sul fate, fil3-€érdeprand Sdl-aptdnbubichyl-Frravidest-plé-(hastyurmdthed-fhynybk H5h col um
chr omat ogr aply: il SHR2CL A okRtcdWdilin M) and MeOH 1:0 to 9:11 to give 1.96 g
(95% of the tide conpound as yellowoil. MS: 289.1 (M—ll) Internediate 7
25 3-Cycl opropyl-5 . :

ethyl-2-(4-tr+fl uoroffe M aazo ¢
vl am no- acet pirinadi ; & ] edhylmie t|on of 10 g (0 18 m)l) of
cycl opropyl am ne in 50 m of EtOH was added 7 g (0.04 noll of

et hyl br orpacetat® camgdodndea &cﬁﬁﬁ:gsl A0Sty sz/@dwis%epmd i i}ﬁlol’gﬁﬁﬁhteﬁﬁbd\l@éi t hen

evaporated t ryness, di.sso wat e ed over
Soat um 30 subh Tt SOERGH b FeURT P S oGP e oG e Bt SURETY ¢l e
conpound as @tee @Inpnhebﬂe 0B )| withvBmetdyBulfanyl- py-rm@c@ne 5 B)rboxyh(.: aCId (f-‘.xrukwe, T

Cycl opropyl - (idaeth . Uen emeh koxy- Renz ok, 751889 NQisl 4548661 ¢ acid ethyl ester

B) 3-Cvdopropyl-5-(2-methyisuifanvl-pyvrimidin-3-v)-2-{4-rifluoromethoxv-phenvl)-

15 3H-imidazole-4-carboxylic acid ethyl 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™).

20 C) 3-Cvclopropyvl-5-(Z2-methvlsulfanyl-pyrimidin-5-vl)-2-(4-trifluoromethoxy-phenvl)-

3H-imidazele-4-carboxylic acid sodium salt

The title compound was prepared from 3-cyclopropyl-5-(2-methylsulfanyl-pyrimidin-5-
yl1}-2-(4-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid ethyl ester in analogy
to example 8C. MS: 437.1 (MH").



To a vigourously stirred solution of 4.9 g (34 mmol ) of

cycl opropyl am no-acetic acid ethyl ester in 50 mM of CH2Cl2 and 25 m of
sat ur at ed sasicwmokegdr ogen carbonate was added a sol utp@merados8s7d4g (37 mmol)
of 4-(trifluoronethoxy)benzoyl chloride,jn 10 mM of 5 CH2C12 and the
reaction stirred for | h. The organic phaSe was then separated, dried with
sodi um sul fate and concentr at ed. Ptﬁ{thf,ﬁegp‘gélqn by flash col um

chr omat ography Inhept ane/ Et0Ac 1:9 to 371 a forded 8.9 g (80% of the

title conpo 0 es clo,.ro 71-
4-trifluoro tW& pmé’yli%ggé’g "53%6?"“803”6' ]é’t%é% (jg% ! o 0"1%])‘0[“8 pge FSJ{l on of 6.6
M (1 Min TiEdazél-4midl()-potolidint hylypipdraa et hydtldinend vyl azi de cooled to -78 C
under Ar was added, drop wi se, a solution of 2.0 g (6 mol) of
| cycl opr opylgr)(F4z Edld rfﬁhi&s}zsmeth@ ‘ i Cabdre 1%?;1@ oliiyl ester
in 10 m of 0.7 g of acetic
anhydri de SwadYadeEa PRS- BFe was al l owed to reach roomterrperature
After 2 h the reactlon was dlluted with Et0Ac, 15 washed with saturated
anmmoni um chl B @l cempbenndonsolarkyes cdr(§asi %ZO/ﬁh‘ei@@f@raT@ééh wiatagy sodicomedéa f at e and

concentrat edgs By rrkach&?—%f g@cmo M@thfﬁ@mmax&%@ﬁaﬁp%%wcew a@@tea:me/ Et OAc
1:9 to 3:7] afforded of the title cor (j‘ rless oil.
VB: 374. 2 (mter?mtermedlatﬁbg 16&28?)[?11}01511%{1%9%”@“(1%0]@6 8165 pn. Kokat

et hoxy- pheny@k&@lﬁakm{l@&%oﬂ%@o@&m} basyb2.e (M8 acid ethyl ester To 0.15 g (0.4
mol ) of 2- [cycl opropyl-(4- tr|fI uor omret hoxy- benzoy1) - ami no] - 3- oxobut yri c

aci d ethyl, esf eicyiifSps- @l 1s .2 40ri k) pi2hy1ABHDNI UM
trifluoroacetate. ,' S and the residue ed to 110 C
for 4 h. The eSSttt 58t i ti oned between saturated sodi um

hydr ogen car bonate 25 sol ut| on and CH2C 2. The organi c phase was dried with
sodi um sul f alle titd cowrrced taregarePdronf 2datcloprepbly 4ftHiBehomohefrbenzoyl)-

chrf)mat ograpmmbpsi@@%@&%ﬁr@%n{émk {rl@LﬂoxéﬂgnﬁpfxcerJ ded Qdmll Ezkte(' 3%irQf the
o PO ket AR T DY SHE0R Bl RSP s o0 %2 To 0.1 g

\', 5- met h1- 2- #498F RRIGHEHIRER
(0 3 mol )5 ofMH").
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hydr oxi I on r w
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1

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
20 the procedure described for intermediate 8C. MS: 585.2 (MH").

DY [3-Cvclopropvl-3-(6-dibenzvlamino-pyridin-3-vi)-2-(4-trifluoromethoxv-phenvl ) -

3H-imidazol-4-vi}-(4-pyrrolidin-1-vl-piperidin-1-vl)-methanone

To a solution of (.12 g (0.2 mmol) of 3-cyclopropyi-5-(6-dibenzylamino-pyridin-3-yl}-2-
{4-trifluoromethoxy-phenyl}-3H-imidazole-4-carboxylic acid sodium salt and 0.03 g (0.2

25 mmol) of 4-pyrrolidin-1-yl-piperidine in 1 mi 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 hvdrogen carbonate solution, the organic phase was dried
with sodium sulfate and concentrated. Purification by flash column chromatography

30 [MeOH/CH,Cl, 5:951 afforded 0.1 g (79%) of the title compound as a colorless solid.
MS: 721.3 (MH").



- 31 - solvent was then evaporated, 1M hydrochloric acid solution was added
and the resulting precipitate was isolated by filtration, affording 0.06 g
(62% of t=® distkmsconpound as a white solid. M. 3272CEHEPMOFYS7934
S5Internediate 8

3- Cycl opropyl-5-pyridin-3-yl-2-(4- trifl uororret hcory- phenyl)-3H i m dazol e- 4-
carboxylic acid sodiumsalt A)2-1Cugiepaarui(4

-trifluoronet hoxy-benzoyl)-amno | -3 -oxoyridin-3-yl- propionic acid ethyl
ester 10 To solution of 12.7 m gl Min THF, 13 mol) of lithium

hexanet hyl di §i(i-peagyl-#d-[bdoltdrrot Byl Igydoriapdr-(Aririfpsomerhen-phapdb3ti se, a

sol ution of Ridhz@-4-AR(9P@tidBf1-yl-piperidin-1-yl)-methanone

| cycl opropyl (4-tri fI uor omet hoxy benzo I ) am nol -acetic acid ethyl ester

(i nt er medi at& I7B) ; 4 1triz prcarpoxyT xf gyt was brought to -30C and
stirred for 1 h. Separately, 0.6 g (5 rrrml) of nicotinic acid was added to
0.8 g (5 mnotg 1efg ﬂloLnﬁaanbmnzyét}\ll\yﬁnHﬂnszﬁﬁk@e BQarbG)qufﬁite of 1511 GF ﬁmcgfzs and t he
m xt ure st|rr ich tine it t o dryness.
The crude re¥ .Eﬁég&éﬂ” If“modl é’otlassIU FEPopgre gig 01g F? f% %IY and cool ed to
-30 C. The eHul abteursclastion Of 1p Mt dtenedicht emyB ‘(f@e@@frqdb@d abrvayd Was t hen

added by canpyla. tpgnﬁéaﬁm%;uﬁ@shlcaﬁlﬂazc%n%e &tht haRrAbbRe 19] ¥ta& Was
al l owed to reach room tenperature. Aftg F{ P4ge r@gi\ﬁ n was diluted with
Et 0Ac, washel? & PH) S5 F it CaParHiRGRCEES e the organic
phase dried with sodiumsulfate and concentrated. Purifi catl on by flash

col um chwoniit leBmaptvi- Mvdfihzohed-Burbdwlidacidl af forded 1.2 g (58% of the
title conpound as an orange oil. Ms: 437.2 (WMH). 3- Cycl opropyl -

pyridi n-3- wlt 2y z{mﬂmt)rafﬂbaey1rmt n@p&vazoiehedawoxgucaae cthelazed ieidml 6ir boxyl i c

acid ethyl. r 2 iy . . .

| cycl opropy! ﬁ?) ¥ agijﬁﬁr%% E‘ﬂoxf/’l}benzoy 3 R gTide sglugiop. Jhe mixture was

pyri di n- 3-yl stipred fir d h efteroihithaintyit W?egt)lelemquﬁedl@lemlMﬁlY(Epﬁﬂ@WSIdaddw 1.4 g
(11 nmol) Ofw@%@&‘éﬂhttﬁé frésuah%%&tp%@ fAkhe Eddinyas evapgy at ed and the
resi due heated to cool ed residue was partitioned between
sat ur at edbsoﬂ’i“tﬂ?iiﬁ%d % Q‘I“]l%ﬁb)onate solution and CH2C12. The organi ¢ phase
was dried with SOdI um suI fate and 30 concent rat ed Puri f| catl on b flash
col utm chr ong&l Atrelg ‘ 2 £ J{80% of

the title cogmgwngeﬁpapggcgglge@geg@} id. | VB: 418 2 (M Fil.

The title compound, a colorless oil (1.1 g, 50%), was prepared in analogy to intermediate
8A by reaction of [cyclopropyl-(4-trifluoromethoxy-benzoyl)-aminoj-acetic acid ethyl

20 ester (intermediate 7B) with 1-benzyl-1H-{1,2,4]triazole-3-carboxylic acid. MS: 517.2
(MH").

D) 5-{1-Benzvl-1H-{1,2 Altriazol-3-v1)-3-cvclopropyl- 2-(4-trifluoromethoxy-phenvi) -

3H-imidazole-4-carboxvlic acid ethy! ester

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

498.2 (MH™).



- 32 - O3-Cyclopropvl-5-pyridm 3-y1-2-(4-tr fluoronethoxy-phenyl)-3H1

i dazol e-4- carboxylic acid sodiumsalt To 0.9 g (2 muol)

3- cycl opr opyilzoéy/gp3esi di n- 3-y1-2- (4-trifl uoronmet hoxy- prreEmErleogeires4

i m dazol e-4-carboxylic acid ethyl ester;dn 5 m of EtOH was added 0.4 nl of
6 M sodium 5 hydroxide solution (2 rrrmlg and the m xture heated to refl ux
for 6 h. Thepsol scengensas H hen exaparat edilopfdpardinginle@n@ogiiaahyl)- of the
title conpound. a a ite slolic M5: 390.1 (M-It). Internediate 9

3- Cycl opr opy =58 y ‘di n-3-y1)-2-(4-trifluoronethoxy-phenyl)-3H10
i m dazol e-4-carboxylic acid A)

3- (6- Benzyl olby- pifiei dipmpgungl)wa- [pespeicdpiliopy | 3 4beeyit iHibsohEiardrydbénzoy 1) - am
i nol- 3- et ni Goagbofyl et @ifluordA8héxytIhen OG0l EObONEES8d Qityl (cded 0,

62% was prepared in an to.i ate 8A by reaction of

i cycl opr oﬁylm(g'ﬁaf‘fgrylt‘? %WS%%‘%%XVS %%g&\g .I%am no] -acetic acid ethyl 15 ester
(intermediate 7B) with 6-(benzyloxy)nicotinic acid. Ms: 543.2 (MH7). B)

3- Cycl opr opyg- 5'(£ @eﬁVdFJWNZ ﬂYﬂfa‘lef’W B3Vl onorkrB2-(4-trifluoromethoxy-phenyl) -
quororrethox- . \lctﬁmd ethyl ester To 1.4 g (3
mol ) of 3- (6= -(4-trifluoronethoity-

EGZZSY%iOam iRl 'rl?ETeO)%gmBBQ{al QRsC p%hgd etft'%}{‘l ?%i Blnzbi0y 2 (1] 4] a8 0Kb-yas added

cyclopropyl-2-(4-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid in analogy
10 tointermediate 11D, MS: 606.2 (MH").

Intermediate 13

[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

A) 3-(1-Benzvl-1 H-pyrazol-4-v1)-2-[cvclopropvi-( 4-trifluoromethoxy-benzovl) -amino] -

15 3-oxo-propionic acid ethvl ester

The title compound, a colorless oil (0.9 g, 419), was prepared in analogy to intermediate

8A by reaction of [cyclopropyl-(4-trifluoromethoxy-benzoyl)-aminoi-acetic acid ethyl

ester (intermediate 7B) with 1-benzyl-1H-pyrazoie-4-carboxylic acid (Kaila R. V.; Elzein

E.; Perry T.; Li X Palle V.; Varkhedkar V.; Gimbel A; Maa T.; Zeng D.; Zablocki J.
20 Journal of Medicinal Chemistry (2006), 49(12), 3682-92).MS: 516.1 (MH").

B) 5-{1-Benzyl-1H-pyrazol-4-vii-3-cvclopropvl-2-{ 4-trifluoromethoxy-phenvl)-3H-

imidazole-4-carboxvlic acid ethvl 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

25  intermediate 8B, by reaction with ammonium trifluorcacetate. MS; 497.2 (MH").

C) 5-{1-Benzvl-1H-nyrazol-4-v1)-3-cvclopropyl-2-( 4-trifluoromethoxy-phenvl)-3H-

imidazole-4-carboxvhic acid

The title compound was prepared from 5-(1-benzyl-1H-pyrazol-4-vl)-3-cyclopropyl-2-
{(4-trifluoromethoxy-phenyl}-3H-imidazole-4-carboxylic acid ethyl ester in analogy to
30 intermediate 9C. MS: 469.1 (MH").



20 mmol ) of ammoniumtrifluoroacetate. The EtOH was evaporated and the

resi due heated to 110 C for 16 h. The cool ed resi due was partitioned

bet ween satwiradsadssodi um hydr ogen carbonate sol uti on FEMEP@ERGIR4 The

organi ¢ phase was dried with sodiumsul{ate and concentrated. The crude
reside was re-dissolved in 10 ml of EtOH, a generous spatula of 10%

pal | adi um Orbﬁél@zt}y@&&dﬁcrk\@rzgpabn \Bas] @s&i@@da (angh tdiemfhatWhenstig-r ed under 25
an at nosphere C1of wd J (ture was then filtered over Hyflo
and concentr ' omat ogr aphy 1MeOH Et OAc
4: |96dt 0 wé 9}@@%&9%@@%&%& K% f@ém tstt@ bfehgyl EHGORPAUNG, - 83y fopedh0s| ess

soli

3- Oycl opr opy't: t@‘(%“ﬁ?ﬂ?’é’r@ﬁ?‘ﬁﬁi{ﬁn@a@?fﬂ -Srboirhic 3949 Baranet RIXRIRENY 1) - 3H m
i dazol e- 4scariboxgl d06.3asiHd). WO 2009/ 003861PCT/ EP2008/ 057934 -33 - was added
0.6 mM of 6 Msodium hydroxide solution (3.8 nmol) and the m xture was
heated to reflux for 16 h. The sol yggi..M88 jhhen evaporated, 1M hydrochloric
acid sol ution vvas added and the resulting precipitate was isol ated by

]Icvlsl tzggl 2!‘1( Elg%yﬂ?%ghéaﬂﬁézgl— R )—gfcyélgpero;g'}lfltjll tlglglgg%'(?nqgtﬂoxy phaen}\!lvr| éfgl e solid.
3- Cycl opr opwﬁn&zél%ﬂﬁtdqyﬂrmhﬂfnahyﬂplmﬁmm~ﬂDmmeE}ay<b)e- 2-(4-trifluoronet hoxy-phe
nyl) - 3H m dazol e- 4-carboxylic acid sodiumsalt A)2- C do ro4-trifluoronet

pyrim di n-5- ) g3 QX0 Aroni-AMIC s 360H68E Kl ester 10 The title conpound, a
colorless oiT (0.7 g, 32 , was prepared In anal ogy to internediate 8A by

reaction of [cyclo 4tr|fl tho cetic acid
et hyl est%r '[:he 1%r$re a{ld Q‘?E re\ﬂare bﬁﬂéf%ﬁ%%g?’mgm%% &g%xg%Sa%%dar boxylic
acid (Arukwenedy! esttln@%arrmk K. Sm@tf é20@ﬁﬁefﬁ) 93@%61) mSé? OgYBO intggBdiateg4B.767) . MS:
484.2 (M T) . mbQok 1 1:6Md0 ro2-Metil istilfami-ethohenlM 15

3H i m dazol e-4-carboxylic acid ethyl ester

B) 3-(1-Benzyvl-1H-{1,2.3]triazol-4-v1)-2- | cvclopropyl-(4-trifluoremethoxy-benzoyl ) -

aminol|-3-oxo-propionic acid ethyl ester

15  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 [-benzyl-1H-[1,2,3]triazole-4-carboxylic acid. MS: 517.1
(MH").

C)  5-(1-Benzvl-1H-{1,2 .3 triazol-4-vl}-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl)-

20 3f-imidazole-4-carboxylic 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-11,2,3triazol-4-v1}-3-cyclopropvl-2-(4-trifluoromethoxy-phenyl)-

3H-imidazole-4-carboxylic acid

[
18]

The title compound was prepared from 5-(1-benzyl-1H-{1,2,3]triazol-4-yl}-3-
cyclopropyl-2-(4-trifluoromethoxy-phenyl)-3H-imidazole-4-carboxylic acid ethyl ester
in analogy to intermediate 9C. MS: 470.1 (MH™M).



The title conpound was prepared from

2-1-cycl opropyl -(4-trifluoronethoxy-benzoye-

am no] - 3- ( Zometshwydssiul f anyl - pyri m di n-5-y1) - 3- 0x0- pr oFCAHPLOHETH4 et hyl ester
in direct analogy to internmedi ate 8B, by reaction with anmoni um
trifluoroacetate. Ms: 465.1 ). 20 C 3-Cyclopropyl-5-(2-nethylsul fanyl -pyr
idin -yl)-2-f4- qgrg;f.maé@;nqmem D@XﬂmM@ﬂMB}&Hﬁbf@t}daz@L@Lﬂé@lﬁﬂ:ﬂh@%\*ﬁ)heﬁﬂac| d

sodi um sal t  epar
3-cycl oprop DR ?yﬁ;nghmmne

yl)-2-(4-trifl uororret hoxy- phenyl) 3H-im dazol e- 4- car box 7yI ic acid ethyl
ester in anéﬁ@gyﬂkoc@%aﬁﬁ1e‘@€ pRpared 3 from (v -benzgd H- I tleiapeddirar e 11

[ 3- Cycl opropy; ﬁﬁaﬁ)@zqw@mﬂmm =By iVindidyob)e= R Bondid ididias an@bhor y- pheny
1)-311- |mdazt % éﬁwgyr%zé ﬁh -1-yl - pi peridin-I-yl)-nmethanone A)
2- Cycloﬁr&ﬁf?“Fmﬁ et iSP ot Hot y-benzoyE -aminol-3- ( 6-di benzytarn

i no- pyridi n53-v1)-3-o0xo-propionic acid ethyl ester The title conpound, a

colorless oil (0.7 g, 32%, was pr BpamsdiatedS anal ogy to i nternedi ate 8A by
reaction of [cyclopropyl-(4- trifluoronethoxy benzoyl) - am no] -acetic acid

et hyl ester

ECHIpry;bdg§g§;m§§ﬁP:R§k Y§) ﬁo d??%g 5¥&%%§gﬁ%ﬁ€%g%§?mﬁé#963z 3
carboxyhc acl

3- Cycl opropyl-5-(6- dlbenzylanlno pvr|d|n 3- yl) 2- (4 trifluoronmethoxy-phenyl

) - 3H m dazol £} 4e conpound was prepared

from 2-1c cIo ro I> 4 trlffhoroﬁethox'-benz 1
y p 5.3 %%38 r(nmoi) of cyclopropylamino- z)i/cetz{: acid E}{hy)l ester {intermediate 7A) in 50

mt of CH,Cl; was added 8.0 g (38 mmol) of Boc anhydride and the mixture was stirred

for 1 h. Evaporation 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 fitle compound as a
coloriess oil. MS; 244.1 (MH™).

15

To sotution of 63 ml (I M in THEF, 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 acetyi chioride was then
20 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
25 (MHY),

C) 2-Cvclopropylamino-3-oxo-butvric acid ethvl ester hydrochloride 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
30 filtration. MS: 186.0 (MH").



am nol - 3- (6-di benzyl am no- pyri di n-3-y1)-3-0xo0-propionic acid ethyl ester in
direct analogy to internediate 8B, by reaction with amoni um
tritluoroasetmbeosshS: 613.2 15 (MA. C) PCT/EP2008/057934

3- Cycl opropyl-5-(6-di benzyl arni no- pyri da,g _
-3-v1)-2-(4-trifluoronethoxv-phenyl) - 3%?nidazo|e-4-carboxylic acid sodi um

salt  The tipfi e 5UABu6RRAY Aol QR
3- cyclopropyl 5- enzy anlno pyri di n- 3-

2-(4-triflu t hox azo [ ester in
anal ogy to 2 écmn%% g %%%#%ngl?m¢m¥%f%ﬁngdﬁx? @§1§%§&£%%12 (MY .
D 3- Cyclopﬁdmyrﬂ@l@Eﬁﬁﬁbénhwanﬁn@ By Fpdtisier- 8- 91¥ﬂdﬁ&) D. Tetrahedron

-2-(4-trill L@p@mwmma@wo i analoky {@d@mdediai-115. IveElL hanone, To a sol ution
mol ) of 3- cydopropy - 5- (6 di benzyl am no- pyri di n-3-y1) - 2-
h

of 0.12 g (0.2
(4- tr|qu%r
0.03 g (0.2
added 83 nldﬂﬂ@ﬂﬂeﬂqﬁﬁﬂmmﬁmm@ﬁllﬂﬂiﬁr|ethylanlne and 0.08 g (0.2 mmot) of
HATU. The m xture was stirred for I h after which tinme it was evaporated to
dryness, therd esigduenmas opauzdldp't@snadmb)ez mﬂﬁlﬁmﬁd?ﬁdZetﬁ}ﬂl dstacliydraabledds odi um
hydr ogen car QRW Ol ué o?%mor? |0118r4qur%|tglﬂ19(%r?§3€ H%Se{l%lé acl W‘l Q% ﬁ‘l%g(} um

ul fate and conce ra e catio um ¢ graPhy 30
| MeOH7 CH2 C1 20f: 188 and £ grid eem@) of FOBT 994 added 2 b of DMFemé@rﬁgathma

col orl essys Odrﬂeﬁt 1aMBre. TBLmactieME I irred for3h aftet Qﬁl@ﬂi ARd |tk§btsﬁivaiﬁ was removed
uorong}hoxy phe

o %qtf'émlplfm B s SRe P & S R ERRYG b b R

solution, saturated sodium hydrogen carbonate solutmn 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-
15 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 CHClz. 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
20 compound as colorless solid. MS: 424.2 (MH").

B 3-Cyclopropyl-5-methvl-2-(3-morpholin-4-yl-53-trifluoromethyl-phenyl) -3 F-

imidazole-4-carboxvlic acid

The title compound was prepared from 3-cyclopropyl-5-methyl-2-(3-morpholin-4-yl-5-
trifluoromethyl-phenvyl}-3H-imidazole-4-carboxylic acid ethyl ester in amalogy to
25 intermediate 9C. MS: 396.2 (MH™).



A) 1-Benzyl-1H | 1,2,4 Itriazole-3-carboxylic acid ethyl. ester 5 To 1.3 ¢
(10 nmmol ) of nethyl-1H1,2,4-tri azol e-3-carboxylate in 15 m of DV was
added 2.8 wo@@o0xwel ) of potassium carbonate and 1.9 rgT(EkPdooswrod3y of benzyl
brom de. The m xture was stirred for 16,h after which tine it was filtered
and evaporated to dryness. Purification by flash col umm chronmat ography

[ n- hept ane/ Et OAc 1: 2] afforded 1.2;8erh28%0-10f the title conpound as a
colorless solid. Ms: 218.0 (M1 ). 10B) 1-Benzyl- 1H-f

1,2,41tri azo] e- 3-car 6

1- benzyl-lH—J[_ Y%?pzij’l% ?93‘)(8%”2%9” “"“‘f’“?eélg"é‘g PSR 3) ”’“d RETERIN 1 of Et OH
was added 1l.#id (8 mmol) of 6 M SOdI um hydr oxi de soI ut| on. The m xture was
stirred for 16 h after which tinme it was concentrated; then, 1 M

hydr ochl ori CA)aCi3Cb,r%l@bﬂébizl@ﬂfu%sz-ﬁ@d@driﬁﬂ&oh@oﬁeﬁuhﬂi-BIB—i (ecilpitabe filtered
af f or di ng 1. ,g (5990@ of the title 15 conpound. Ms: 204.1 (MF17). O

3-(1- Benz 1- i azol -3-v1l)-2-1cycl opropyl -(4-trifluoroneth
oxy-benzoyl) - am No1- 3- oxo- propionic acid ethyl ester The title compound,
a col orl ess Qider @ilgml Hsol@RWor S gpceapaﬁze@l) lon [ @Hahrogy- {4 gifidt@idmei-at e 8A by

reaction of k cI pra tri flyoro OX Y YAN) ceti.c. acid
ethyl 20 estd YIRS %Eaéétgtacxdf esietrg%erme 506 B7 bl A akr 8%8Lh&

1- benzy1- 1H-drgp Y4Wrtpé25mﬂe0f3«ﬂé PEdsgtan 1a¢inTHRES:> maplixoplikgio 70 °H)
5-(1- Benzyl T ddctian Ailttiide 820 btirdd dr) H3miByae oY Ifor2: ok kit 130 POOTIRNEL hoxy- phe

nvi)- fforos%ﬁggg I‘é 161 335@%& Pase o Mrbo%ﬁlt gﬁorﬁgmgblrﬁ Sorpeynd was

repar ed
Fcygl opr opy| 3ddad liOPf“{liio‘F oltet gy -e’o“é?fil{%}?f%’ﬁg%%]‘mf? dol B?‘Bﬁf oflicadki d et hyl
ester in dirsetadanal agyach GTiontrerhoedi Biedr8B) sobyion @actardmnwd bdiweamassi um
trifluoroacelal@ solRon AR%Bal MBE brpaniVEhAQ0U O03BGLREN FEL209 B/ Q3334
phases were extracted with EtOAc. The organic layers were dried over magnesium sulfate,

15 filtered and concentrated in vacuo. The residue was purified by column chromatography
(EtOAc/n-heptane 1:1) to give 03 g of a 122 mixture of [cyclopropyl-(4-
triflucromethoxy-benzovl)-amino]-acetic acid ethyl ester and 2-[cyclopropyl-(4-
trifluoromethoxy-benzoyl}-amino|-3-furan-2-y!-3-oxo-propionic acid ethyl ester. This
mixture (0.30 g, max. 0.47 mmol) and 0.368 g (2.81 mmol) of ammoniumtrifluoroacetate

20  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. NatHHCQOs solution, the agueous
phase was extracted with CH,Cly. The organic layers were dried over magnesium sulfate,
evaporated and chromatographed (silica gel, EtOAc/n-heptane 1:4) to afford 0.098¢g

25 (49%) of the title compound as white powder. MS: 407.2 (MH").

B} 3-Cvcdopropyi-5-furan-2-vi-2-(4-triflucrometh oxv-phenyi}-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

30 ml of THF, 2 ml of MeOH and 2 mi 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%
KHSO, 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").



- 3 - E) 5-( 1 -Benzyl-1H [ 1,2,41triazol-3 -vl)

-3-cycl opropvl-2-(4-trifluoronethoxy-phenyl) - 3Him dazol e-4-carboxylic
acid Thewta obeoosssnpound was prepared from 5- ( 1- benzZBCIVEPEROSPSTI342, 4 ]
triazol -3-yl) -3-

cycl opropyl-2-(4-trifluoromethoxy- phenyl) 3H i m dazol e- 4- carboxylic acid
ethyl ester 5 in analogy to intermpdiateg@ia®G7 MS: 468.2 (MD11l). F) [541
-Benzyl- IH [1,2,4 triazol -3-yl)-3-cyclopm 1-2- 4-trffiuoilaho -- 3Him
dazol -4-y11- ( 4- pyrrol idin- | -yl-oineridin- | -yl)-nmethanone The title
conpound  was3-plegipay-ddndthydh (-trifiopemetlexy-nhepyl {aﬂw@p%eﬂq hswbegligearid 3.

cycl opropyl-2-(4-trifluoronet hoxy phenyl) 3Him dazol e- 4 car boxyl ic acid in
anal ogy 10 t &) i-Ateetaiedictive ifluvEs -Bhd ible 3 3

[ 5-(1-Benzyl: LHpytazol - 4-y1) - 3- cycl opr opyl - 2- (4- trlfl uor orret hory phenyl)-3
11- imdazol -4-yI'T -(4-pyrrolidin-1-yl-piperidin-|-yl)-nmethanone A)

3- (1- Benzyl- A kilrriy scdidiidhn of4.82y )(5.6 2nmpl) o 6lbo@hopythetlfylh2-(3-trifluoromethoxy-
-trlfluoronetho enzoy, vyl ester
The title co o “b%ép’ ‘P %Fllczg?g)gm im %%%ﬂ 93‘2311%(9181 &s@ M %gsét%g%& ?tnﬁTanal ogy
to internedidtie2.88 g)(yS ﬁ@g@@i} frpotgbsium carbonale, followed by addmon 0t 0.62 ml = 1.42

[ cyc] opropyl s (#: dﬁlhiobuﬁn&amiem M@&b@mhrsamem@]cmaﬁa&ur@ wagpeuret yd ester
(|nterrred|ate A W t 1becr112 I_li/%}l oIe4crboxI|ca|d(Ka%IIaR V. ;
Elzein E.; PEPR§e e and pitsgeed Biipq i B ciie v g T.; Zeng
D.; Zabl oki drded R€r Iﬂignraema]h sfateMBttiral MIeV@@mdstThyre@@@@ﬁés pumﬁtdllzf)ﬂash
3682-92) . 1\ 45, p16n .y QM%-E hy (n@eptan /CH;_CIg I(} to 0: 1) to give 1.77 g (93%) of the title
5-(1-Benzyl-1Hp razoll clo - uor onet’hoxy- nhenyl)-3 H

i m dazol e- 4- WW??M@‘@@ ‘é}”‘é‘{ h\f}g 3@%{’) I?He t| tl e conpound was prepared
from 3-(1-benzyl-1H pyrazol -4-yl)-2- [cycl opropyl - (4-

trifluoronet nghgpgg At athyhe@ster in direct
anal ogy to 2 th amonium trifluoroacetate.
MS: 497. 2 ( Mghplution of 5.62 ml (5.6 mmol} of lithium alurnmmm hydride (1 molar in THF} was

15  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, i) H;O and i) HCl (1N); after
warming up to RT, it was extracted twice with EtOAc; the organic phases were washed

20 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-methvl-2-(3-trifluoromethoxv-phenvl}-3H-imidazole-4-carbaldehvde

A solution of 2.80 g (8.0 mmol) of [5-bromo-3-methyl-2-(3-trifluoromethoxy-phenyl)-

25 3H-imidazol-4-yl]-methanol in 120 ml of EtOAc was treated in small portions with 4.85 g
(35.8 mmol) of manganese(IV) 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).



© 5-( | -Benzy) -1H pyrazol -4-y1)-3 -cycl opropyl-2 - (4-trifl

uor onet hoxv- pheny1l) - 3H m dazol e- 4- carboxylic acid The title conpound was
prepared fmamobsipdssbenzyl- 1H pyrazol - 4-y1) - 3- cycl opr cpuylEr2608/057934
(4-trifluoronmethoxy-phenyl)-3Him dazol_% 4-carboxylic acid ethyl ester in
anal ogy to 30 intermediate 9C. MS; 469.1 (MH1). WD

2009/ 003861 P&iT4 ERAVQBAORA9B4. (3 1fiotontdhoRy-phenyl)-3H-imidazole-4-carbaldehyde
1-Benz_yl- 1K nyrazol-411)-3-cvclopropvI-2-( 4-trifl u oronethoxy-phenyt)

- 3H m dazol - A-ssibsion (AL g B2 hamdne 5-Tioenot I-tetvebipoifndronzshopy-gipayied from
5- (1-benzyl- #rﬁogz%%& -ca%ﬁ cge}-lg%_ltgzg 8?%&3%@&5‘( eated W:lth 3.20.m] (17.3 mm

(4-trifl uor oret Xy-pheny azol Carb oxylic acidin anaﬁiogy to
i nt er medi at eso8iuppDnetystideabitign (M ek in MGl bandelbignafiered & reflux for 48 hours.

[ 541- Benzyl- Aﬂrér[cam% AblA tATO kol dotwds SMEdrRd, Qlamlwa%énct aﬂdﬂcwremaewoxy phen
y1l) - 3H m dazol - f non e A)

1- Benzyl 1I—f3nd tﬁe %D‘é‘f% b Qzeév%cmﬁld%%? B’gg}ﬁ( %‘pélg %rgTéc Hlﬁ‘ées %/el ‘éasg% nd was

prepared fr owatir— Bezarte hbfdedyd s8fdte; ifiliored endeveporbiok yﬁhmreadmedwammhfjdfé ester
(Kacpr zak, n ate 12B.
( Racpr zak I*\ﬁ/;é,ém&&r%n iﬁ&ﬁ%gmﬁh@(n hgftéle%}ékcu L tflgf)latggw?wza A%m@mqf

[ cycl opr opyI the Hﬂ%?qﬂmou ?‘%‘ﬁf%‘tYﬁ%&Vo%nM%?Q } (M Ha)m no] -3, -oxott 1 ester 15

The title conpound, a colorless oil (0.6 g, 27%, was prepared in anal ogy

to inter nﬁd' f?)t M%éogy.% LRack t @@tr@lﬁmrom&thow-nhenv) 3H-imidazole-4-carboxvlic acid
[ cycl opropyl - (4 trifTuor onet hoxy-benzoyl)-am noJ-aceti ¢ acid ethyl ester

(i ntermnedi at*@—?—é}—lﬁth 1-benzyl-1H [ 1,2,3 ]Jtriazol e-4-carboxylic acid.

Ms: 517.1 ( S{jlx)( };ugoﬁ:)gf ?3({0 éoﬁa )9%9%13{ ff % h‘fe{}%ofq{jfr mer’g}grl {3 1rifl orometho

1,2,31triazol oro - phen
3H— i m dazol ephq:n}gl d;gly:]alz@e é@gr@al@qhﬁ@q ingdft gk of MeOH was treate with 0. 25 g (5. 0

mmol) of sodium cyanide and 0.09 ml = 0.096 g (1.6 mmol) of AcOI followed by 2.03 g

15 (21 mmol) of manganese(TV) 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-

20 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
(MH1.

) 5-Methoxy-3-methvi-2-(3-triflugromethoxy-phenvii-3H-imidazole-4-carboxvlic acid

25 A stirred solution of .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 THE/MeOH
i: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

30 HCI {1.0 N) and extracted twice with MeCly; the organic phases were washed with water,
dried over magnesium suifate, 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.



The title conmpound was prepared from 3-(1-benzyl-1 1-1- [1,2,3 [ triazol
-4-y1)-2- [cyclopropyl-(4-trifluoronethoxy-benzoyl)-am no] -3-0xo0-propionic
aci d et hyl wesp@roodser di rect anal ogy to internedi ate SBCTHP2M08EEH# on Wit h
ammoniumtrifluoroacetate. Ms: 498.1 (MA. 251215-( 1-Benzyl-1H 1
1,2,31tri azol -4-y1)-3-cvdopropyl-2-(4-trifluoronethoxy-phenyl) -

3H-i m dazol e-4-carboxylic acid The tishingieaonpound was prepared from 5-(
-benzyl-1H [1,2,3]triazol -4-yl)-3-

cycl opr Opy1'(?a'cg»eﬁ'-ﬁ){em(ylamﬁ(p%MMI-ﬂb-%mlﬂeﬁ:%eﬂgg%Zdj?io(%ﬁ/xfl/\;:tﬁﬁ[ﬁv%xy| ic acid

ethyl ester in analoqgy to 1nternediate 9C.

2009/003861P@?ﬁ€af083Wﬁ P84 - 38 - -Benz 1-1H n triazoi - - -3-c
dDl - 2-4-trnicromet hox henvi - 3H i m dazol -4-yl|
-(4-pyrrolidin-I-yl-piperidin-Ii-y1l) Oret hanone The title conpound was
prepared from 5-(1-benzyl-11 7é$?g,ﬁltriazol-4-yl)-3-

cycl opropyl- Roxy- pher - 3H/iM dazol e-4-carboxylic acid in
analogy 5 to IMr NVB. 606. 2 1). Internediate 15

3- Cycl opropy1-5- N

hol i n-4-y1-5-trifluorane
(tert-Butorycarbonyl -cycl Jpyl -am no) -acetic acid ethyl ester 10 To 5.5 g
(38 mmol ) of cycl opropyl am no-acetic acid ethyl ester (internediate 7A) in

50 M of GH2OlAwas 2dded (B Rinthl) (o3 8-(5Mely)-pednyBaCiodn By deramdiatdresm xt ur e

was stirred fqr 1 h. Evaporation of th vent an rificatjon
filtration tH#oEgh 44 ﬁnﬁgm gl indy “aéa? l\%gf %ﬁtmﬁegxﬁtﬁ H-%B?%L&mio%

af forded 8. 8fg-d®434).6afimethexyt(il Bl>ricdmpod neblabdamcol04€] E¥gniot 0.30 M0 244. 1
(M+). 15 H ﬂu’nor}%f E\T-r'netﬁﬂm'o?ﬁzgﬁi‘?e' vbééta}ﬁaédcanacé'cigin%tcgbfdinu@é L€§ °C for another 2

hours. Then, a solution of 0.159 g (1.1 mmol) of (rac)-diethyl-pyrrolidin-3-yl-amine in 5

-(4-trifluorone
ernmedi ate 11D

D,
!

10 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 ¢il. MS: 537.3

15 (MH").

Example 2

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

yl}-methanone

20 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 mi of DMF and treated with 6.846 g (17.5
mmol) of HATU. 7.30 ml = 5.30 ¢ (52.4 mmol) of Et:N 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



To solution of 63 M (I Min THF, 63 mmol) of [ithium

hexanmet hyl di silyl azide cooled to -78 C under Ar was added, drop w se, a

sol uti on ofworo®@3seB80 nmol ) of PCT/EP2008/057934
(tertbutoxycarbonyl -cycl opropyl -am no)-acetic acid ethyl ester in 10 nml of
THE. The m xture was brought to -40 C and stirred for 1 h. 2.3 m (30 nmol)

of acetyl chlq@ed dgrdhas hbhenme Faddriedi@ndwisNRurddihier &ashdd @ed &Radi@ach room
tenperature over 1 hi(StPa%ésr which tinme the regct,l on vvacﬁiéguenched by addition

to 10% ci tri®radmss O OFFAEC PRAE PR RES S PG 8kt 5 P& PRI B OAC,
dried w th soetitmibued adrel angocorcenTiatetiuePuns fiwcditd oy HasH |@Bimrcol um
chromat ogr ap - [ &t A9l . .t qr, . 1.( 819 f the
title conpou%?rgggogg%%g??g%@/ple H I'??}Fot%?gl%? ?g"‘ég‘r‘% gr(nﬂﬁ/g)tg 6i/\/ltq%ehc@tzlté%uésat arting
mat eri al . 5I\/S€SS112@6’.@"’2%3-1(”\/73754@’{34.9-3@4%@3-CYCI opr opyl ani no- 3- oxo-butyric acid
ethyl ester hydrochloride salt To 6.4 g (23 nmol ) of
2-(tert-butoxycarbonyl -cycl opropyl - arg}i e3-0xo-butyric acid ethyl ester
was added 10 mi of 4M hydrochloric aci n di oxane and the m xture stirred

for 2 h. De |, et her .then a an : 99, of product was
S0l ated by PR iR RS Rt Rydid O RSl B

2009/ 003861 PCHIdR2e08)- 051888nene39 - D) 3- Mor phol i n-4-yl - 5-

fl uoronet hyl -benzoic acid The title conmpound was prepared from

3-nor phol i n-4-y1-5-trifluoromethyl -penzoic acid ethyl ester (Belfield, A
J.; Browmn, C. R; Foubister, /f Ratcliffe, P. D. Tetrahedron (1999),

55(46), 13285%-13300) in anal E@gy\ Bje diate 12B. Ms: 274.0 (MFF). 5
E) 3- Cycl opyl ] met hyl - 2- ( ritjhol i A_-\y—l_-S i fl uoronethyl- phenyl)
3 /

OH

10 In analogy to the procedure described for exampie 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 vellow oil. MS: 539.3 (MH").

Example 4

(rac)-(3-Diethylamino-pyrrolidin-1-y1)-{2-(3-hexyl-phenyl)-3-methyl-3H-imidazol-4-

N\ O
/H
oW
N

A solution of 0.230 g {0.43 mmol) of (rac)-(3-diethylamino-pyrrolidin-1-yl}-{2-{3-hexyi-

15 ylj-methanone

phenyl}-5-iodo-3-methyl-3f-imidazol-4-yl]-methanone {example 1) in 10 mi 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,



i m dazol e-4-carboxylic acid ethyl ester To 0.4 g (2 mol) of

2-cycl opropyl am no- 3-oxo-butyric acid ethyl ester hydrochloride salt, 0.6 g
(2 mol ) ofwdzommogkol | n- 4-y1-5-trifl uoronet hyl - benzoireTawpweso:034 g (2 nmol )
of EDCl and 0.3 g (2 nmol) of HOBT was_gdded 2 ml of DVF and 0.6 m (4
mmol ) of 10 triethylam ne. The m xture was stirred for 3 h after which tine
t he sol vent eﬁ@&wegm%pbyae@éaﬂgre@tyl 16 Bive 8.1eg (98%) S e MBS dntRand &-1dhssol ved
in Et 0Ac, was ﬁ“ﬂgéi é? Lrlc acid solutlon saturated sodi um hydrogen
carbonate sof® ? B B h sodium sulfate and re-concentrated to afford
0.8 g (93% of crude 2-1cycl opropyl - (3-norpholin-4-yl1-5-
trifIuoronethyl-benzoyl)-aninoI-3-oxgmg%k§ric acid ethyl ester. This
material was re- Is dissolved in 5 mM of EtOH and 1 g (8 nmmol) of ammoni um
trifluor oace{tza(Béiemﬂsahaac}di)eﬂmefﬁlybaig«dxhidem_4ws4@yapﬁ1ﬁm{1erﬁp'@mjldinhefl}r esi due
heated to 130C,for 16 h. The cool ed residue was partitioned between

sat urat ed “so |un1hydrogen carbonate sol ution and CE2Cl12. The organi ¢ phase
was dried with sodiumsulfate and concentrated. Purification by flash

col utm chr omat ogr aphy i n- hept ane/ B : afforded 0.4 g (55% of the
title 20 conpaound > 424.2 (MH ). F) 3-Cycl opro pyl
-5-nmeth y1-2- (3-norphol i n-j4 t hyl - phenyl) - 3H m dazo
e-4-carboxylic acid The was\ prepared from

3-cycl opropyl- 5- net hyl - 2- ( 3- nnrpholln 4-y\- 5-
trifluoronethyl-phenyl)-3Himdazol e-4-car

lic acid ethyl ester in

analogy to 25 internediate 9C. Ms: 396.2 (vit WO

2009/ 003861PCT/ EP2008/ 057934 - 40 - Internedi Ate\16

3-Cycl opropyl-5-furan-2-yl-2-(4-trifl uoronmet hoiey-phenyl)-3H i m dazol e-4-ca
rboxylic acid A

3-Cycl opropyl-5-furan-2-yl1-2-(4-trifluoromethotty-phenyl)-3Him dazol e-4-ca
rbo5 xylic agisgdalegyhythegsicedurtiodeatbed fqgommpd: 4 ¢-(Bthaayi - phEnyl)-Dhlog- (3. 23 Mol )

of 'CyC'Opromléi(ﬁm%bv%?r@%ﬂ%ﬁmﬁn —1Erc)r1d?1m yglme%%hecem gthyl ester

(internediate 7 dr op 5 m of
Li HVDS ( sol ut#sSHIrpRinpisd geve t@‘f ul erfﬁ’f)”lpj’“r@&éijgﬁy?% wg@ & 5 et (L‘@Féitl on mxture
was stirred for 10 mmat -70 C and for 1 hour at -30 C. Then, a

10 Example 6

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

yll-methanone
N\/\?/ZLN/\\N
RN

In analogy to the procedure described for example 4, [2-(3-hexyl-phenyl)-5-iodo-3-

15 methyl-3H-imidazol-4-y1]~[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™).



10 solution of 0.167 g (1.28 mml) of furan-2-carbonyl chloride in 10.0 m
of THF was added drop wise at -30 C and the reaction m xture was stirred
for 1 hour wai200808sand then allowed to reach RT over ETHFewsos7fHe br own
solution was partitioned between a sat, ,NH4Cl solution and EtO0Ac. The
organi ¢ phases were washed with brine and the aqueous phases were extracted
with EtOAc. The organic |ayers were gk over magnesiumsulfate, 15
filtered and concentrated in vacuo. The residue was purified by colum

chr omat ogr aply4{FRtodAphamyNEpB diaeyl-phalyt3emehyle HDinddgrobt-yA-(4-pRrotidut-Ur e of
fcycl opr opyI %%erlhnlﬂgg{e&gg&ﬂoxy- benzoyl)-am nol -acetic acid ethyl ester
and 2- | cyclopropy i—

trifluoromethoxy-benzoyl)-am nol-3-furan-2-yl-3-0xo0-propionic acid ethyl
ester. This mxture (0.30 g, max. 0.47mel) and 0.368 g (2.81 nmol) of
amoni untrifl uoroacetate 20 were sti+red for 10 mn in 5 mM EtOH at room
tenperature; then, the solvent was jor at ed and the brown oil was heated
at 110 C over night. The reaction N ire was cooled to RT and partitioned
bet ween CH2C12 and sat. NaHCO3 sol ufion, the agueous phase was extracted
wi th CH2C12. The organic | ayers pp driced over magnesi um sul f ate,
evapor at ed and chromat ographed (§ilbeaggel, EtOAc/n-heptane 1:4) to afford
0.098g 25 (499 exgorfpoynd as white powder. MS: 407.2 (VH1). B)
3- Cvcl opropvl-5-furan-2-v t hoxv- phenyl)-3H idazol e- 4-
carboxylic acid A solutio : 1.8% mmol ) of

phenyl) - 3H i m dazol e- 4- carboxylic acid ethy]
of LiOHin 4 30 M of THE, 2 mM of MeOH a
for 4.5 hours. The reaction m xture was t ooled to RT, diluted with

Et OAc and washed with 10% KHSO4 sol ution and brine. The agueous phases were
extracted twice with EtOAc. The organic |ayers were dried over nagnesium
sul fate, fsi | Ternesland dohzeng r(be dninpl) wdcOd3hexvhbheaybS-indp- Q»%%yl @l’ﬁ' t he
title compouy [+ i

5- Met hoxy- 3- ﬂnﬂtﬁgl ty\g SEP’?MFLOF" etr%gxl}i)(nggrﬁig )2 @&ﬁlgezgoaﬁg 4- ca%' boxylic
acid A) 5-Br BlfPomBmDrﬁﬁerli’f@hel(YémePF|3F1Id ”ué? @%%%Va #y19eP b3 14r9in i dazol
e- 4I )car ]lgoxyl 2.5E nA G ArilBit Mplas@eh ephospﬁaté S i rifi @dies)0 falloive bpf.029 8§26.0g5 (5. 0

mmol) o o .

5- br ono- 3- rre{nﬁn)? i) cﬁm(“:?mts]{mfppen&'pg?rgp h gﬁ?l)'rh?l—rl?wmn mm‘fm Y Sc%rre%oxyl iC

aci d (exaitpl & “2fpr prp mimﬂdéﬂbm@ﬁ%@ﬂﬁﬁ@amdo 8, R purdsi Rtoo7@hef il 5. 0

ol ) of pot mxgmt&%geﬁﬁmﬂﬁ ot Qwe chymﬁqﬁthges Qe Qhsh@d G3h Whater; dkedt2 O

(10.0 mmol ) of iodomnet hour s, ere ction mxture s poured
into cras hedo‘ieﬁé“"éﬁﬁm@kﬁ‘ﬂgfﬁ g&“f‘%\ﬁ&% e\’/ﬁpf”ﬁteét 20¢ FH “eo\“’@sa?ﬁ‘lfw%??ﬁsf@\é}?mr e
washed with wadtren chioemathiiaphly CU&ICL e ghigsli:um Sul foagle 0.10 } {evedofaha title

evapor at ed. )@@;, Ui is84, Py ash col umm chronat ogr aphy
(n- hept ane/ Oﬁlﬁ%gsq%ﬁ 1? to§§| vepM 7)7 g (93% of the title conpound as

light yellowoil. Ms: 379.0 (MW | Br).

ester and 0.013 g (5.42 mmol)
m of H20 was stirred at 80 C



- Brom-3 -neth .1-2- 3- trifi o romethwnvD 3Thi m ci azol-4- 1 -nethanol A
solution of 5.62 m (5.6 mol) of [ithiumalumniumhydride (1 nolar in
THE) was 1% csdoowloyssadded to a solution of 3.55 g (9. £UNESRPS/EHTI34

5- brono- 3-net hyl -2- (3- trifluoronet hoxyzphenyl)-3Him dazol e-4-carboxylic
acid nmethyl ester in 100 ml of THF cooled down to -70 C. The reaction

m xture was warned up to 0 C and aftéar 3 8mn cool ed down to -50 C and
hydrol yzed with i) EtOAc, ||) H20 an'd‘—ﬁége"( after warmng up to RT, it
was extracted twice with Et0OAc; the _organic p es were hed 20 with

wat er, dried zd%kaﬂﬁ@ﬁ'é%}rﬁwg‘ﬁﬁ@f@m?ly ?Iéﬁ’é‘ﬁﬂ‘é‘ﬁé Yé]v(éﬁﬁfr\éﬁ%fﬂ “Ffhe resi due
was puri fi edpiparidid-ash-noobanome chr omat ogr aphy (n-heptane/ EtOAc 9:1 to 1:1)
to give 3.25 g (99% of the title conpound as colourless solid. Ms: 351.0
(MH, 1Br). O N A
5- Brono- 3- net hyl - 2-(3-trifl uoromet loxy-)phenyl )-3H i m dazol e- 4- car bal dehyde
A solution of 2.80 g (8.0 nmol) of
[ 5- br onp- 3- net hy1-2-(3-trifl uoromethoxy-phenyl)- 25

31-1-imdazol -4-yll-methanol inN m Et OAc was treated in snall
portions with 4. 85 0 (55 8 mol )/l of ganese(1V) oxide; the reaction

m xt ure was hours aqd_at 50 C for 5 hours, it was then
cool ed down to RT and filt 0 (V\nf\h t je ahd of dicalite) and the solvents
were evaporated to give 2.8k3°g (quant)) of the title conmpound as

colourless oil. Ms: 349.0 (M+, 1Br). 2 - D

5- Met hoxy- 3-net hyl-2-(3-trifl uoronet hoxy-pkenvl)-3H i m dazol e- 4- car bal dehyd
e Asolution of 1.00 g (2.9 mmol) of

5- brono- 3- net hy1-2-(3-trifl uoromet hoxy-phe - 3H i m dazol e- 4- car bal dehyde
in 25 mM of MeOH was treated vvith320n1 (17.3 mmol ) sodi um

nmet hoxi de-sol ution (5.4 nolar .in and then stirred at refluxfor 48

hours. 5 AftBranglegi Py }H‘éf\ﬁﬁilu’?éesﬁ‘lbed fq{éxsé?ﬂl?/%ﬂﬁ (e RSPl 37%¥8;> col d wat er
and Et 0Ac wemethgloid® tnidad!-1-hé-(fripxtaiidin-t empedis- acft)enkﬂummone(emmme Bt 0Ac; the

organi ¢ phasgs Werg m@g%ﬁn w-hoe&ﬁ&%d titafle &Y&Bmm'hﬁﬂpy&&vfcﬁt e,

filtered and evaporate e residue was purified by flas ol um
chr omat ogr ap SH ne/ EtOAc 4:1 to 1:1) to give 0.926 g (quant.) of the
title conpound as light yellow solid. Ms: 301.1 (MED).

10 Example 9

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

i

.

=



10 E) 5- Met hoxy-3-nethvl-2-(3 fluor ethoxy-phenyl)-3H idazole-4-carborylic
acid nethyl ester A stirred solution of 0.300 g (1.0 mmol) of

5- met hoxy- S:omeidwgdks?2- (3-trifl uoronmet hoxy- PCT/EP2008/057934

phenyl) - 3Hi m dazol e- 4- car bal dehyde inmgg_ni of MeOH was treated with 0.25
g (5.0 mol) of sodiumcyanide and 0.09 m 0.096 g (1.6 mMml) of AcCH

foll owed by 2..03.8 t&&e(p%kedmp&e);cr&%d f@@;&a@@e(zl M)he&%lp!ﬁ@nyi Thedpeact i on
m Xture was st

wn and
filtered: tH8 %l%&r‘ﬁflé&z 5 g%déﬂ}d‘mél ing %epv%méi}na I’llneéhnamw (Ie}éflm\ﬁaetii—rr and Et 0Ac
were added testiieted gih azresim FHiebarpyie em%to\m@ ﬂm@ttka@mwn@\mﬂ eehtyigllow ot 0Ac; the
organi ¢ phasgs: ssesemvwashed with water, dried over magnesium sul fate,
filtered and evaporated. The residue was purified by flash col um

chromat ography (n- 20 hept ane/ Et OAC gQalpit @ 4: 1) to give 0.29 g of an about

1:1 m xture of 5-nethoxy-3-nethyl-
2-(3-trifluo t m,.daze rhal d
5- met hoxy- 3- %@pﬁl? %ﬂgﬁﬁp¥“%ﬁﬂégé%£¥ %évlgﬁe%§€ gifgﬂygggqle 4- car boxylic
aci d met hyl @geéaé@i‘{wsbereslm agd petyEestey ] F) 5- M

et hoxy-3-nmethyl-2-(3-triflito ronetho y-
vhenyl ) -31- 1-i m dazol e- 4- carboxytic '“kd
of a m xture of O\

5-nmet horr3-nmet hyl - 2- (3-trifl uoronet hexyphenyl) - 3H i m dazol e- 4- car bal dehyde
and
5- net hoxy- 3-net hyl -2-(3-trifl uorong
acid nethyl ester (ca. 1:1) in 10 ny of THF/ MeOH 1:1 was treated with 0. 49
m (0.5 mmol) of a LiOH sol utiony .0 mgj ar in H20) and the m xture was
stirred for 34 days at RT It 5 tYX poured into crashed ice, acidified
with 30 HO (10~ Ml ce Wi th MeCl2; the organic phases were
washed with water, i . gsi Stifate, filtered and evapor at ed.

25 A stirred solution of 0.27 ¢

yphenyl) - 3H-i m dazol e- 4- car boxylic

4:1) to give 0.056 g (ca. 22% over two s) of the title conpound, which
has been used w thout further characterization. WO

2009/ 003861PCT/ EP2008/ 057934 - 43 - Exanpl
(rac)-(3-Diethylam no-pyrrolidin-1-y1)-12~3-
3Hi m dazol - 4-y1] - net hanone

exyl- phenyl)-5-iodo- 3-nmet hyl-

In analogy to the procedure described for example 7, [2-(3-hexyl-phenyl}-5-iodo-3-

16 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").



5 A solution of 0.41 g (1.0 mol ) of

2- ( 3- hexyl - phenyl ) - 5-i odo- 3- net hyl- 3Hi ni dazol e-4- carboxylic acid

(1 nt er medi atoezod)ooisn 10 M of MeCN was treated w th O.PCIZPY§®E7M4 Mol ) of
2-chl oro- 4, 6-di methoxy-[1, 3, Shriazine apd cooled down to 0 C. 0.33 m =
0.30 g (3.0 mmol ) of N-nethyl norpholine was added and stirring continued at
0O C for another 2 hours. Then, a soIEuti gn of 0.159 g (1.1 nmmol) of
(rac)-diethyl -pyrrolidin-3- yI am' ne m of MeCN was added and the
reaction mxture was alla re After stirring at RT for 18
hours, it weksi2péuiey- Ehﬁflﬂ é?’&é*ﬁééf(‘f %fﬂﬁa‘ bxrpipeidn Y arkBTWilth £t 0Ac; the
or gani ¢ phasesdaasireylivbshaeid st h water, dried over magnesi um sul fate,
filtered and evaporated. The residue was purified by flash col um

chr omat ogr aphy (C1-12C12/ MeOH 1:0 to @,1) to give 0.39 g (73% of the title
conmpound as light brown oil. Ms: 537.3%50tHMH | ). Exanple 2

t 2- (3- Hexyl - phenyl) - 5-i odo- 3- net hyl - i m dazol -4-ylt-(4-pyrrolidin-1-yl-pi
peridi n-1y1)-met hanone

5 To a solution of 0.15 g {6.27 mmol) of 4-[2-(3-hexyl-phenyl)-1-methyl-5-(4-pyrrolidin-
1-yl-piperidine-1-carbonyl)-1 H-imidazol-4-yl]-benzoic acid methyl ester (example 10) in
10 ml of THF/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,

10 acidified with HCI (25% in water) and extracted twice with CH,;Cly/2-propanol 4:1; the
organic phases were dried over magnesium sulfate, filtered and evaporated. The residue
was purified by flash column chromatography (CHyCly/MeOH 1:0 to 9:1) to give 0.13 ¢
(89%) of the title compound as light brown solid. MS: 541.2 ([M-H1").



20 7.20 g (17.5 nmmol ) of

2- (3- hexyl - phenyl ) - 5-i odo- 3- net hyl - 3H i m dazol e- 4-car boxylic acid

(1 ntermedi atoeodojoosser e di ssolved in 290 m of DVF and roragatosglosmsth 6. 846 ¢
(17.5 nmmol) of HAITI. 7.30 M = 5.30 g {52.4 mml) of Et3N were added and
after 30 nm a solution of 2.72 g (17.5 mol) of 4-pyrrotidin- 1

-yl -piperidine in 70 m of DV was _- 4@ - added. After 16 hours, the

reaction m xture was poured into cr £4¢e and extracted three tinmes with
Et 20; the organi h er e na - arg QL QUBIJmagnesi um
Sulfate filgar oy apore‘g't”*é\%;.m%%h fitl é‘?&/sagq’é‘tdr%??i @ lash col um

chr omat ogr aphyrolidiAcd 2hvedi-tylpmedagent) to give 8.65 g (90% of the title
conmpound 5 as light brown foam WMs: 549.3 (M-4). Exanple

(2,-(3-14exyl - phenyl ) - 5-i odo- 3- net hyl - 371- 1-im dazol - 4-y1144- ( 2- hydr oxy- et hy
1)- [1, 4] di azepan-1| -yl |- net hanone 1‘0\§in anal ogy to the procedure descri bed
for exanple 1, 2-(3-hex-yl-phenyl)-5-yoto-3-

met hyl - 3H i m dazol e- 4- car boxylic aci/ (internmediate 1) and

241, 4] di azepan- 1-yl et hanol gave the/title conpound as light yellow oil. NS
539.3 (MHl ). Exanple 4 (rac)-(ﬁ", i et hy ami no-pyrrolidin-I-yl)-

| 2- (3- hexyl - phenyl ) - 3-net hyl - 31141 niydazol - 4- ylt-nmet hanone A solution of
0.230 g (0.43 | f et hyl r<\51,m' no- pyrrolidin-1-yl)42-(3-hexyl -

C
5 To a suspension of 0.55 g (1.00 mmol) of {2-(3-hexyl-phenyl}-5-iodo-3-methyi-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 mi of DMF were
added 2.027 ml = 1.471 g (14.5 mmol) of Et;N. After stirring at RT for 30 min, 0.57 ml =
10 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%)

15 of the title compound as brown oil. MS: 519.4 (MH").



phenyl ) -5-iocl o- 3- net hyl - 3Hi m dazol - 4-y11- met hanone (exanple 1) in 10 m
of IvieOH was treated with 0.091 g (0.1 mmol) of Pd-C (10% and the
reacti on niwtawdgosges t hen 20 hydrogenated with H2 ( 1PUT&PR00&ES73€ f or 2
hours. After renoval the catalyst by filtration, - 45 - the solvent was
evaporated conpletely to give 0.17 g (96% of the title conpound as |ight
yellow oil. Ms: 411.2 (M-11). Ex aEIami 13

[ 2- (3- Hexyl - pheny1l) - 3- nethyl 311-i nidazot=4- y1] - (4-pyrrolidin-1-yl-piperidi

n-1-yl)- 5 nmethanone. In a he procedure desc i bed. for example 4,
[ 2- ( 3- hexyl - pridhgpyy2-6- %ﬂéﬂﬁﬁW'éﬁﬁ?ﬁkﬁg%dﬁlﬁﬁvﬁT”dT'dﬂ pyrrolidin- 1
-yl -pip erimpmkmﬁrypimﬂmmanmanone ( exanple 2) was hydrogenated to give
the title conmpound as light yellow gum Ms: 423.4 (MN. 10Exanple 6

[ 2- (3- Hexyl - phenyl) - 3-nmet hy1-3Him ol -4-y1]-[4-(2-hydroxy-ethyl)-11, 41d
azepan- 1ly11- met hanone

N
“{N

5 To a solution of 052 g {1.00 mmol) of {[2-(3-hexyl-phenyl)-3-methyl-5-
trimethylsilanvlethynyl-3H-imidazol-4-yl}-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone
{example 12} in 10 ml EtOH:THFE 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. [t was then poured
into crashed ice, acidified with FCl {25% in water) and extracted twice with CH,Cly; the

10 organic phases were washed with water, dried over magnesium sulfate, filtered and
evaporated. The residue was purified by flash column chromatography (CH,Ch/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

15 [5-Ethyl-2-(3-hexyi-phenyl)-3-methyl-3H-imidazol-4-yl}- (4-pyrrolidin-1-yl-piperidin-1-

yl}-methanone



In anal ogy to the procedure described for exanple 4,

[ 2- ( 3- hexyl - phenyl) - 5-i odo- 3- 15

met hyl - 3H iwo mexwbssnt- yl | - b4- (2- hydr oxy- et hyl ) - 11, 4i di XZeRPars257934| - net hanone
(exanpl e 3) was hydrogenated to give the,title conpound as |ight brown gum
MS: 413.4 (MN. WO 2009/ 003861PCT/ EP2008/ 057934 - 46 - Exanple 7

[ 5- (4- FI uor oA phanyd) of26. 8- ghmd nphenydr) rsi’eﬂﬁmt/m 3%{@%@&@29@%&/% (4-pyrro

lrr:,rg: ;] éf yl- f?mg)azoll ZP ylp(ﬁl p}X’r(ﬂldm 1 )q p1periedm yi-)rme?ha%(?rlleuEelxa%]plg fISP p éO a0

I 2-(3- heicyIN@ﬁ&hyﬁﬁmﬁwdambﬂgﬁheﬂh9$I@WMhm&%&@Klm%w$ﬁibﬂnpynmohmdwm 1-yl-p
peridin-1-yl);ng &a(&%ﬂﬁhge(]@ar)%@ﬂTQorlﬂﬁoﬁs (Afteg mpthpf:at fst by

4- quorophen ? boronlc acid in Wg é 5@} 2.50 m
of tribasi®c PHCHEsitmPHas ﬁf?éteéari"?t‘?\‘?l i rThﬁdFSé W?Sowraf dbybf}as ©29"y (0.025
mmol ) of t et dakh&odhphyplianil/prosphi ne): +}palalva@i|1mrg1(9£m) & theat doapomdt ur e was
stirred at tg f t o} nd subsequently cooled down to RT, then
poured into ?H%QH%Ivﬁ%ghgﬁé?lP¢?% ted three times with CFEQ 2; the organic
phases were washed with water, dried over magnesi um sul f ate, filtered and
evaporated. The residue was purifiedEshypklifish col um chromat ogr aphy
(CH2C12/ MeOH 1: 0 to 9:1) to give 0.20 g (76% of the title conpound as
ight el | ows0dciopMin BEThdlyMensh)- wmeth\{)gﬁgﬁﬂfa&ﬁﬁ%@1{@%1:’&9@8)/1057934 - 47

- Exanple O piperidin-1-yl)-methanone

0
E\{N

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 cydopropyl boronic acid and 0.573 g (2.7 mmol) of tribasic potassium

15 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,

20 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").



12- (3-Hexyl - phenyl)-3-net hyl-5-pyridin-3-yl1l-3Him dazol -4-yl |
-(4-pyrrolidin-1-ylpiperidin- |-yl)-nmethanone 5 In analogy to the
procedur e s@swmesdomd: f or exanple 7, 2-(3-hexyl - phenyl)rC3Hiredee3934

met hyl- 3Hi m dazol -4-yl | -(4- pyrroI|d|n5§ -yl -piperidin- | -yl)-nethanone
(exanmple 2) was reacted with pyridin-3-yl- boronlc acid to give the title
conpound as light yellowoil. M 5Q0.3 g . 10Exanpl e

[ 2- (3- Hexyl - pheny1l) - 3 nethyl 5- pyr|g¥n“%¥$%-3 11-im dazol -4-y11-(4-pyrrolid
in-1-ylpiperidin-I-y met han one . WO 2009/ 00 86}PCF/EP2008 057 34 - 48 -

I n anal ogy t@{ﬁﬁEXﬂﬂ$€@ﬂh?§w@@§%PFEB@“T%VL@§ p7@!-4yl]-(4-pyrrolidin-1-yl-

[ 2- ( 3- het cyl piphrikiry 1yh Sudtiaglon -

met hyl- 3H i m dazol -4-yl1]-(4-pyrrolidin-I-yl-piperidin-I-yl)-nmethanone
(exanmpl e 2) was reacted with pyridi yl -boronic acid to give the title
conmpound as tight yellowoil. MS: BOO. N(Mi). S5Exanmple 10 4-

i 2-(3-fl exyl -phenyl)-1-nethyl -5-(4- ol idin-1-yl-piperidine-I|-carbonyl)-1
Hi nai dazol - 4-y11-benzoic acid nmethylf ester In analogy to the procedure
described for exanple 7, 12-(3- - phghyl) - 5-i odo- 3-

5 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

10 [2-{3-Hexyl-phenyl)-3-methyl-5-pyridin-2-yl-3H-innidazol-4-y1}-{4-pyrrolidin-1-y}-
piperidin-1-yl)-methanone

VA

p——

D
“\"Q
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)



10 met hyl -3H-i m dazol -4-yli -(4-pyrrolidin-1 -yl-piperidin-1 -yl)

- et hanone (exanple 2) was reacted with (4-nethoxycarbonyl phenyl ) boronic
acid to gi we ddaoisst | e conpound as |ight brown oil. MEIEBER/G'EGMH ). WO
2009/ 003861PCT/ EP2008/ 057934 - 49 - Exapgple 11 4-

[ 2- (3- Hexyl - phenyl) - 1- met hyl - 5- (4-pyrrolidin-I-yl-piperidine-I|-carbonyl)-1H
i m dazol - 4- wl-ds 7heRd Qi€ pRadid 2-yPbokenidad@loUhe @Rk 10f: Bnddung af Q1134 senap! ) of
4-42-(3-hexy|égﬂggg%%i§-nethyl-5-(4-pyrro|idin1-y1

-piperidineJM-' ‘bonyl ¥ - 1H-i mi dazol - 4-y11-benzoic acid nethyl ester
(exanple 10) in 10 M of T1-1F MeOH 1:1 wo added drop by drop 0.67 m
(0.67 mmol ) of Iithium hydroxide so@é@?@ﬁJil nmolar in water) and the
reaction m xture was heated up to 50 C. After 10 hours, the solvents were
evapor at ed ahG-Heel-phesyltdengsatpddrynelidied abagaridiee!-cirhodidi-fi ed with HC1
(25% i n wat ek)idasid sexthoastied twi ce with CH2C12/ 2-propanol 4:1; the organic
phases were dried over magnesium sul fate, filtered and evaporated. The
residue was purified by flash col umMNhromat ography (CH2C12/ MeOH 1:0 to
9:1) to give 0.13 g (89% of the tith¥e conpound as |ight brown solid. Ms:
541.2 ( [M11] WO 2009/003861PCT/ EP2008/ 057934 - 50 - Exanple 12

[ 2- ( 3- Hexyl - pheny1) - 3- et hyl - 5- ti il anyl et hynyl - 3H i m dazol -4-yl|-(4
- pyrrolidin-1-yl-piperidinz.1-y none

A solution of 0.275 g (0.50 mmol} of {2-(3-hexyl-phenyl)-5-iodo-3-methyl-3H-imidazol-
4-y1]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone (example 2) in 10 ml of DMF was
treated with (.118 g (1.0 mmol) of zinc cyanide and 0.058 g (0.05 mmol} of tetrakis-
10 (triphenylphosphine)-paliadium. 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;Cly; the organic phases were
washed with water, dried over magnesium sulfate, filtered and evaporated. The residue
was purified by flash column chromatography {CH;Cly/MeOH 1:0 to 9:1) to give 0.18 g
15 (81%) of the title compound as light vellow oil. MS: 448.2 (MH").



5 To a suspension of 0.55 g (1.00 nmol) of

12- ( 3- hexyl - phenyl) - 5-i odo- 3- net hyl - 3H m dazol -4-y11-(4-pyrrolidin-1-yl-pip
eridi n-| - y®Wo-xwtohesone (exanple 2), 0.057 g (0.3 molPcrak2eesgpst (1) 1 odi de,
0.117 g (0.1 nmol) of tetralcis-(triphepyl phosphine)- palladiumand 1.134 ¢
(3.00 mol ) of tetrabutylammonium odide in 10 m of DWVF were added 2.027 ni
=1.471 g (14.5 mmol ) of Et3N. Afte sthr dng at Rl for 30 mn, 0.57 M to
0.394 g (4.0 mol) of trinethylsily?gggﬁ%Lene were added and the reaction
was heated up to 70 C for 1 hour and subsequently cooled down to RT. The
reaction ni )&?ﬂ?@‘\”iﬂ%ﬂt"t‘r’héﬁ"BHU‘PW@WFB‘PE?D&Q%@GW%@%%HU‘é‘%(‘?’?" 89 ¥ ce with
Et OAc; the afigaudiici-phaseisnver e washed with water, dried over nagnesi um
sulfate, filtered and evaporated. The residue was purified by flash colum
chr omat ogr aphy (CH2C12/ MeOH 1t 0 to 9:1) to give 0.52 (100% is of the title
conpound as brown oil. M5 9.4 4MN. WD 2009/ 003861PCT/ EP2008/ 057934 -51
- Exanple 13

15- Et hynyl- 2F{ 3-

t hyl - 3Hi mi dazol - 4-y11- (4-pyrrolidin-1-yl
pi peridin- 1-y4} - met lution of 0.52 g (1.00 mml ) of

12- ( 3- hexyl - phgny1l) trinet hyl sil anyl et hynyl - 3Hi m dazol -4-y1 -
(4-pyrrolidin -1 -yl -piperidin-1\-y&) -nmethan one (exanple 12) in 10 ni
EtOH. THE 5: 1 was added 0.277 g (2.0\mmol) of solid potassium carbonate and
the reaction mxture was stirred at for 18 hours. It was then poured

5 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-
trifluoromethoxy-benzaldehyde into 2-(3-triffuoromethoxy-phenyl)-1 H-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-

10 trifluoromethoxy-phenyl)-1 H-imidazole to give 4,5-diiodo-1-methyl-2-(3-
trifluoromethoxy-phenyl}-1 H-imidazole; iv) carboxylation of 4,5-diiodo- 1-methyl-2-(3-
trifluoromethoxy-phenyl)-1 H-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-

15 piperidine to give the title compound as light vellow foam. MS: 549.1 (MH").

Example 20

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

N 0O
1/\>\{
F (6]
T @*w N

.



into crashed ice, acidified wwth HCL (25%in water) and extracted tw ce
with CH2Cl12; the 10 organi c phases were washed with water, dried over
magnesi um s foatodsssf i | tered and evaporated. The resi duamsess/mpusifi ed by
flash col unmm chromat ography (CH2C12/ I\/bﬂOl—é_l:O to 9:1) to give 0.27 g (60%
of the title conpound as |ight brown solid. MS: 447.4 Exanple 14 15

15 Ethy1- 2 (308060 IR o 3aEIHh bor Bebi A8 0kio d:iflihyr b45Dy T T 0l 1 dlin- 1yl - p

IO]E) erol (]j_l?)nél {é&'t-ggc%ﬂwg 1?}?3{2}1;11@%@3%%91%@909—%% :l' 4—pyrroﬁ%gp£%i%§pe%§iﬁ- f—yl?—z - A solution

15- et hyny 1- 2m¢tBarvex (dkarppie h3) Was Bydnesempdd- 18 Bivaritdatlo kompopinfl as ¢fawhijerfeani di n- 1
-yl - pi peri digs.ly23y Wyset hanone (exanple 13) in 5 M of MeOH was treated
with 0.031 g (0.03 mmol) of Pd-C (109 and the reaction m xture was then
hydrogenated with H2 (1 bar) at RT fﬁqcrlméebpurs. After renoval the catal yst
by 5 filtration, the solvent was evaporated. The residue was purified by
flash col um,chr t ogr.a 2C12/ MeQH 1:0 t 1) .t i 0.12 g (92%
of the titl ei-3é%g%%g%’h%g lélhslp{]%lgj% "f/lgfl?rgwegﬁof{’f—Plﬁ@.}rﬁﬁéilﬁda(Z%fgﬁr% Exanpl e 15

[ 5- Cycl opr opsrirofiding-Hevgaridphby Tethgoerst hyl - 3H- i mi dazol - 4-y1] - (4- pyrrol i di n-
1-y1- 10 piperidin-1-yl)-net Rjanone

7 N
OS¢
N

o7 \
O

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

methanone (example 19) was reacted with pyridine-3-yi-boronic acid to give the title
compound as coloriess foam. MS: 500.1 (MH").



A suspension of 0.275 g (0.50 mol ) of

12- ( 3- hexyl - phenyl) - 5-i odo- 3- net hy1- 3H

i m dazol - 4wolhodiedsseyr rol i di n- 1-yl - pi peri di n-1-yl) - netdianenps{Lxanpl e 2),
0.086 g (1.0 mml ) of cycl opropyl boron'7p acid and 0.573 g (2.7 mmol) of
tribasic potassium 15 phosphate in 10 nt’ of toluene was treated with 0.30
m of water, followed by 0.031 g (0.11 nmol) of tricycl ohexyl phosphi ne and
0.012 g (0.055 rmol) of pal | adi un{ 11BaBee2d e This reaction m xture was
heated up to 100 C, stirred for 18 hours at this tenperature and
subsequent | y[3edebgd-momwiding- e (3 Thtuoremethoorpheinwi- Bl émidazol dhyllr{4pour ed into
crashed ice %@f\l)lig;ﬁt}r_ﬁqﬁ[ﬁ@d{n\l\j_ﬂg‘,m@[}{aﬂoﬁt OAc; the organi c phases were washed
with water, 20 dried over nagnesiumsul fate, filtered and evaporated. The
residue was purified by flasi-egl um chronatography (CH2C12/AdeOH 1:0 to
4:1) to give 0.077 g (33% thﬁ title conpound as light yellow oil. NS
463. 4 (ML-1+). WD 2009/0038 / EP2008/ 057934 - 53 - Exanple 16

[ 2- ( 3- Hexyl - pbenyl) - 3- net hyl -/5- pyri m di n-5-y1- 3H i m dazol -4-y1]-(4-pyrrolid
i nThyl pi peridin-1-y1)-met ne & In analogy to the procedure described
for exanple 7, 2-(3-hexyl -5-1 odo- 3-

nmet hyl - 3H-1i 24 idin-1-yl-piperidin-I-yl)-nmethanone

(exanpl e 2) re i } i ne-5-yl-boronic acid to give the title
conpound as |ight ysllew oil" . 501.3 (MH). Exanple 17

5 Inanalogy 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-borenic acid to give the title
compound as colorless foam. MS: 501.1 (MH").

Example 23

10 [3-Methyl-2-(3-trifluoromethoxy-phenyl)-5-trimethylsilanylethynyl-3H-imidazol-4-yl}-
(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

~
e
Fe O 4
1 N

In analogy to the procedure described for example 12, {5-iodo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3H-imidazol-4-yt}-(4-pyrrolidin- 1-yl-piperidin-1-yl)-



| o

[ 2- (3- Heryl - phenyl ) -3-nmet hyl-5-pyridin-2-yl1l-313-i m dazol -4-yl]-(4-pyrrolidi
n-| -yl pi pemicdionsfiesgs) - met hanone | n anal ogy to the prosadre@s/oiesari bed for
exanple 7, [2-(3-hexyl-phenyl)-5-iodo-3s, _

met hy1l- 3Hi m dazol -4-y1]-(4-pyrroliclin-1-yl-piperidin-I-yl)-nethanone
(exanmpl e 2) mWehA0RAkQD38 6 Ried feER20GE i&ﬁﬁ@@!@ﬂvﬁac’étﬁene Wase Heagted with

pyri di n- 2- yI boron |d 1o Lh e conmpound as yellow solid. Ms:
500. 0 (MH+) . ERSHE “di%br""“‘zoﬂg’% ”a%e)nyl) 1 -methyl -5- (4-pyrrolidin-

1 -y4piperid|ne 1 carbonyl)- 1H5 |n1daz | e-4-carbonitrile A solution of
0.275 g (0.50 mmol ) of 12 (3- hexyl - ﬁ%@ﬁ§¥§45 i odo- 3- net hyl - 3H i m dazol -
4-y11- (4 pyrrolidin-I-y eridin-l-yl)-methanone (exa le 2) in 10 m of
DVF was trea&sefahmykﬁrr@thﬂ {gtr(fhwwnwﬁhﬂxy -PhmyRidktineigaral-tral] éﬁaﬂed@%l (0.05
mMmo1l) of tset yighpeSidinliOyl|-tethphaiay| phosphi ne) - pal | adi um Thi s reactlon m xt ure
was heated up to 150 C, stirred for 8 hours at this tenperature and
subsequent|ly cool ed down to Then, it was poured into crashed ice and
extracted three tinmes with Cl2; the organic phases were washed with
water, dried over magnesium gulfate, filtered and evaporated. The residue
was purlfled by flash col nn\chr t ography (CH2Ch/ MeOH 1:0 to 9:1) to give

0.18 g
\ Q
O

In 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

10 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

o @*Q
3

15 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-yi)-



15 (81% of the title conmpound as light yellowoil. MS: 448.2 (MF111). WO
2009/ 003861PCT/ EP2008/ 057934 - 55 - Exanple 19

[ 5- 1 odo- 3- mat dwydisese( 3-tri f | uor omet hoxy- phenyl) - 3H i m azohecdesrdsk- (4- pyrroli
din-1-ylpiperidin-l-yl)-nethanone 5 Ings@analogy to the procedures described
for internediates 1B, 1D-F and to the procedure described for exanple 2,

the title compauific asmpees) Qbhaira@datkY oigive tHeams tat piinl aflight yeow

trifl uoronetitggﬁ%y-yﬁ_eﬁgl g&p de into

2-(3-trifluoronet (')xy'-é enyl)-1Himdazole; ii) iodination of
2-(3-trifluoronethoxy-phenyl)-1Him dazo to give 4,5-diiodo-2-(3-
trifluoromet hoxy-phenyl)-111-i m dazoP&22%EER) et hyl ati on of

4,5-diiodo-2-(3- 10 trifluoromethoxy-phenyl)-1Him dazole to give

4, 5-di i odo- 1L5nfét@’f*}/qm%’(l@nﬁt}fl}‘?ﬁ]bﬁ“%g@l‘mﬁk ngHehihimidaedhtdaFol e; iv)

car boxyl atsi opyraflidth- Byldiipe@dor 1-41)-niveahyde 2- ( 3-

trifluoronethoxy-phenyl)-1Him dazole to give

5-io0do-3-net hyl-2-(3-trifluoronet hoxyphéhyl)-3H i m dazol e- 4-carboxylic

acid; v) coupling of 5-iodo-3-nethyls2-(3-

trifluoronet hoxy-phenyl)-3H i m dazoe- Ncarboxylic acid with
4-pyrrolidin-1-yl- 15 piperidi ne to\gi the title conpound as light yellow
foam WMs: 549.1 (MFl+). Exanple 20
[ 3-Met hyl-2-(3-trifluoronethory- yl) - g+ i m dazol -4-yl]-(4-pyrrolidin-I-y

| pi peridin-1-y1)-net hanone i
N
/\/\/\g\ \ Q
3

In analogy to the procedure described for example 7, [2-{3-hexyl-phenyl)-5-iodo-3-

methyl-3F-imidazol-4-y1}-(4-pyrrolidin- I -yl-piperidin- 1 -yl)-methanone (example 2)
was reacted with 6-chloro-pyridin-3-yl-boronic acid to give the title compound as light
10 vellow gum. MS: 534.3 (MH", 1CL).

Example 27

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

7\
X
TN
N

O
26

N



- 56 - In analogy to the procedure described for exanple 4,

[ 5-10do-3-nmethyl -2-(3- trifluorometboxy-phenyl)-3Himdazol-4-yll

- (4- pyrrol wdiaoesloossyl - pi peridin-1 -yl)- methanone (exRPIEE2QY)STHAS
hydrogenated to give the title conpoundspas off-white foam Ms: 423.2 (MH7).
SExanpl e [ 3- Methyl-5-pyridin-3-yl-2-

(3-trifl uor opehiedG yt}ﬁg»e&y&)re Sstrived dﬁmjwpeym 63 mes}yl phenyl)-5-iodo-3-
pyrrolidin-1; &ll})/(l%lh‘o%%ldafob gl]X/Il éyrr 1dma'{|?[' ipeildg fi‘d’%%*}/angﬁ)e f%g%jp&)erﬂ cedure

descri bed for
trifluor orretwmxgﬂqsﬁ el |2)me311w47 “Pyidierd 2&borgniglapid o give the title compound as light
- pyrrol i di n-Jedyi mphpeisi dop{MrFyl ) - rnet hanone (exanple 19) was reacted with

pyridi ne-3-yl-boronic acid to give the title conpound as col orl ess foam

MS: 500.15(ME1'). WD 2009/ 003861PCHEERR008/ 057934 - 57 - Exanple 22

[ 3-Met hyl - 5- pyri m di n-5-y1-2-(3-trifluoronethoxy-phenyl)-31-1-im dazol -4-y1

1-(4- pyrradishs ke pIBERANDOL 3-hexyl-pheny!)-3-methyl-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-vl)-methanone

N
7 N—CJ

In analogy to the procedure described for example 7, [2-{3-hexyl-phenyl}-5-iodo-3-

10 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
vellow gum. MS: 534.3 (MH", 1Cl).



5 In analogy to the procedure described for exanple 7,

15-i1 odo- 3-net hyl-243- trifluoronet hoxy-phenyl)-3H i m dazol - 4-yl |

- (4- pyrr ol wdi meodespbr pi peridin-1 -yl)- nethanone (examsiTEriQyosis r eact ed
with pyrimdine-5-yl-boronic acid to giye the title conpound as colorless
foam WMs: 501.1 (Moii). Exanple 23 10

[3-Methyl -2-(3-trifluoronethoxy-phemhhplo29ri methyl sil anyl et hynyl-3H-i m daz
ol -4-y1]- (4-pyrrolidin-1-yl-piperidin- 1-yl)-nmethanone In analogy to the
procedure d t 3¢ .
trlfluoroneﬁ%oi Eﬂgﬁ%ﬁgzgﬁfﬂhﬁmé nﬁﬁlj ?g6ﬁﬁ%33?%%F%Fﬂ3€ﬂyriplperldln 1l-y
1)- - 58 -iﬁﬁpﬁgﬁ OREH ﬁmﬁ%§ reacted with trinethylsilylacetyl ene
to give the title conpound as dark browgﬂgunl M5: 519.2 (MEI7). Exanple 24
[ 5- Et hynyl- 3-net hy1-2- (3-trifl uoronet hgxy- phenyl)-3H i m dazol -4-yl1]-(4-pyrr
olidin-1- 5 yl-piperidin-1-yl)-nmeth In anal ogy to the procedure
descri bed for exanple 13,
[ 3-met hyl-2-(3-trifluoronethoxyphen
| -4-y1]-(4-pyrrolidin-I-yl-piperidi
reacted with potassium carbonate
foam Ms: 447.2 (ML.-11).

-trimethyl sil anyl et hynyl - 3Hi m dazo
-1-yl)- nethanone (exanple 23) was

5 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
vellow oil. MS: 530.3 (MH").

Example 30

10 [2-(3-Hexyl-phenyl)-5-(2-methoxy-pyrimidin-5-yl)-3-methyl-3H-imidazol-4-y1]- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

-
=



Exanpl e

[ 5- Et hyl- 3-nmet hy1-2-(3-trill uoromnet hoxy-phenyl)-3Him dazol -4-A-(4-pyrrolid

i ng-yl pi pewiodiesoasyll) - met hanone 15 I n anal ogy to theopmemeslusrssdescri bed

for exanple 14, [5-ethynyl-3-nethyl-2-(3- trifluoronethoxy-phenyl) -3

FT-i m dazol -4-yll -(4-pyrrolidin-l-yl-piperidin-l-yl)- - 59 - nmethanone

(exanpl e 24)1,Wag, %6 iR IeNadedadQibed e ctahBidd7, 11-6-1eeymaeig-asdbizght yel | ow

foam M. 451 2 (V). q:gl 261 3 1l piveridin. Loyl (example

15- (6- Chl or d?ff@ﬂ-i -w-!%@%?y “-(‘Fé’frh"é‘xi?r R S R PO L B iz ol - 4- y1T- (

4- 5 pyrrol iismeakteq with 2 mesthcy-nytimidiny S-eldiermotred ©izive e tiln atrogppnd 65 t he

procedure de,&gd;‘,i, bedvf.cri.exanpl.e 7, 12-(3-hexyl -phenyl)-5-iodo- 3-

met hyl - 3Hi mi dazol -4-yl | -(4-pyrrolidin- -yl-piperidin-1-yl)-methanone

(exanple 2) was reacted with 6-chl orEQﬁﬁ% Ekdin-3-yl-boronic acid to give the

title conpound as light 10 yell ow gum - 534.3 (MN, 1Cl). Exanple 27
[2-(3-Hexyl-phenyl)-5-(3-hydroxy-prop- 1-yayl)- 3-methyl-3H-imidazol-4-yl] - (4-

pyrrolidin-1-yl-piperidin-1-yl}-methanone
OH

In analogy to the procedure described for example 12, [2-(3-hexyl-phenyl)-5-iodo-3-

10 methyl-3H-imidazol-4-y1]-(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™).



[ 2- (3- Hexyl - phenyl) - 5- (2- et hory- pyri di n-4-y1) - 3-net hyl- 3Hi m dazol - 4-y1] - (
4- pyrrolidin-Il-yl-piperidin-Ilil)-methanone WO

2009/ 00386%RCHIERPRAO8/ 057934 - 60 - In anal ogy to theCpireweseires descri bed
for exanple 7, 12-(3-hexyl-phenyl)-5-iogdo-3-

met hy1- 3Hi m dazol -4-yl | -(4-pyrrolidin-1-yl-piperidin-I-yl)-nmethanone
(exanple 2) was reacted with 2-nmet hgxym@ysa di n-4-yl -boronic acid to give
the title conpound as light yellow gum Ms: 530.3 (MTE). 5Exanple

[ 5-(2-Chl or t: imgdazol -4-y11-(4
- pyrrolidi (rjlrjl?gig g}h?ﬂgé%? (S%Pétﬁo %%L ]%pyﬁ’%@ﬂ?ﬁgﬁq&%&?gﬁ’@ procedure
descri bed f di@ é‘ﬁﬂﬂ" piperigip: ](‘§ “RERy ?Onﬁhenyl) 5-i odo-3- 10

met hyl- 31- 1-i m dazol -4-y11-(4-pyrrolidin-1-yl-piperidin- | -yl) -methanone
(exanmple 2) was reacted with 2-chl oro- pyri/di n-4-yl-boronic acid to give the
title conpound as light yell ow gum / 4.3 (ivar, ic). W

2009/ 003861PCT/ EP2008/ 057934 - 61 - //

G
N\N

.
5 Inanalogy 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

10 [2-(3-Hexyl-phenyl)-5-(3-hydroxy-propyl)-3-methyl-3H-imidazol-4-yl]-(4-pyrrolidin-

1-yl-piperidin-1-yl}-methanone
OH

3
In analogy to the procedure described for example 14, |2-(3-hexyl-phenyl}-5-(3-hydroxy-
prop-1-ynyl)-3-methyl-3H-imidazol-4-yl}-(4-pyrrolidin-1-yl-piperidin-1-yl}-methanone



Exanpl e 29

[ 2- (3- Heryl - phenyl) - 5- ( 6- met hoxy- pyri di n-3-y1)-3-net hyl -3Hi m dazol -4-y11-(
4- pyrrol i giopedopdsspi peridin-1-yl)-nmet hanone 0- 5 | PCARRPOHYFE36 t he
procedure described for exanple 7, [2-(g.hexyl-phenyl)-5-iodo-3-

met hyl - 3H-i m dazol - 4-y1] - (4-pyrrolidin-|-yl-piperidin-|-y0-nethanone
(exanpl e 2) %ﬂ@ﬁ@ﬂv%yﬂtoﬁg&ha@d%ﬁ@ﬂbtﬁm@w&dﬂsﬂataysytcg@@rmm acid to give
the title cof pggd aeslsé%o%,gﬂt Sehé Ms: 530.3 (MN. Exanple 30 10

t 2- ( 3- Hexyl - é) IH 5 oi cy pyrlmdln 5-y1)-3-nethyl -3Hi m dazol - 4-yl

| - (4- pyrrolldln | -yl -piperidin-I- 112‘ e hanone 0O - 62 - In analogy to
t he procedure descrl bed for exanpl egf—kl%-{}w hexyl - pheny1) - 5-i odo- 3-

met hyl- 3H i mi dazol -4-yl |l -(4-pyrrolidin-|-y eridin-1-yl)-nethanone
(exanpl e 2) Wdd Hﬁéﬁd’@l@t}d)\ﬂ BrmothpgteRy ). WF‘W{) 513%1'45&(61‘11?’80%}% to give
the titl esconpaupgidas:-y@hletivnond . MS: 531.5 (MH4). S5Exanple 31

i 2- (3-Heryl - phenyl | -5-(3-hydroxy-prop-1-ynyl)-3-nethyl -3Himdazol -4-y11-(4
- pyrrolidin- 1-yl-piperidin-1-yl)-rnetban pone

Tn analogy to the procedure described for example 14, {2-(3-hexyi-phenyl)-5-(3-

methoxy-prop-1-ynyl}-3-methyl-3H-imidazol-4-y1-(4-pyrrolidin-1-yl-piperidin-1-yl)-

methanone (example 32) was hydrogenated using platinum oxide as catalyst to give the
10 title compound as light yellow oil. MS$:495.4 (MH").

Example 35

[5-13-(4-Fluoro-benzyloxy)-propyl}-2-(3-hexyl-phenyl}-3-methyl-3H-imidazol-4-y1j-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

TN
N
\

<
.



In anal ogy to the procedure described for exanple 12,

[ 2- ( 3- hexyl - phenyl) - 5-i 0odo-3- 10 nethyl-3Him dazol-4-yli

- (4- pyrr ol ivdb medmegdes pi peri di n-1-y1)-net hanone (exanpl BCIZ9P20a857pdact ed with
prop-2-yn-l1-ol to give the title conpoupd as light brown oil. M 477.3
(MF1'). WD 2009/ 003861PCT/ EP2008/ 057934 - 63 - Exanple 32

[ (24( 3- Hexy: Jgr@nmballo% ((ﬁmnyt(m@zynrﬁa@p:fHzxmy;&ﬁwﬁhdﬂfﬁwxbﬁﬁnkmﬂéwb 4-yld
pyrro i din el t

pr ocedur e deisngr lljoge% H?EQMBH ?g}lf%&'[ g?g@%%ﬂpn 1 Rl mégh %g‘%so(g}ya (Pe 35‘)8 met hyl

- 3F1-i mi dazotdqd-{f7 mL= @4%§ 31 merah- 9.4 u%?bﬁém‘mrﬁldp 3P Iﬁleqfﬁa%ﬁfés (exanpl e

2) was react gehtathitith Bo3ses (08% ynpsld pysedivhohgiride ($shedispetdice iaonipeundl) as yel | ow

FI2| ( 3'\/5:6)(43| e(rl]\ ‘)um %ours, thre 6‘eact; n m1xturte:: ﬁva poured mto crashed ice aridl 4

olidinl - y?/ p%g@f, )F/na t\ﬁcq wvll)&-ﬁ,gfhéﬁgﬂﬁ@%m zh-ase-s rzf?ere ashec!_'- w;tg]wa%ezr,o dl-le%{ glve ( pyrr
magnesium sulfate, fittered and evaporated. The residue was purified by flash column
chromatography (CH,Cly/MeOH 98:2 to 4:1) to give 0.063 g (26%) of the title compound

as light yellow oil. MS: 589.0 (MH™).

10 Example 36

[5-Todo-3-methyl-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yli- (4-pyrrolidin-1-yl-
piperidin-1-yl}-methanone

T
=
=z

Tn analogy to the procedures described for intermediates 1B, 1D-F and to the procedure

15  described for example 2, the title compound has been obtained by 1) transformation of 3-
trifluoromethyl-benzaldehyde into 2-(3-trifluoromethyl-phenyl)- { H-imidazole; ii}
iodination of 2-(3-trifiuoromethyl-phenyi)-1H-imidazole to give 4,5-diiodo-2-(3-
trifluoromethyl-phenyl}- 1 H-imidazole; iii} methylation of 4,5-diiodo-2-(3-
trifluoromethyl-phenyl)-1H-imidazole to give 4,5-diiodo-1-methyl-2-(3-trifluoromethyl-

20 phenyl)-1H-imidazole; iv) carboxylation of 4,5-diiodo-1-methyl-2-(3-trifluoromethyl-
phenyl)-1H-imidazole to give 3-iodo-3-methyl-2-{3-trifluoromethyl-phenyl)-3H-
imidazole-4-carboxylic acid; v) coupling of 5-i0do-3-methyl-2-(3-triffuoromethyl-
phenyl}-3H-imidazole-4-carboxylic acid with 4-pyrrolidin-1-yl-piperidine to give the
title compound as light vellow foam. MS: 533.1 (MH").



In anal ogy to the procedure described for exanple 14,

[ 2- ( 3- hexyl - phenyl) - 5- ( 3- hydroxy- prop-1 -ynyl)-3-nethyl-3H i m dazol-4-yll
- (4- pyrr ol indi mes/e@3sey| - pi peridin-1 -yl)-nmethanone WO PCT/EP2008/657934
20091003861PCT/ EP2008/ 057934 - 64 - (exghple 31) was hydrogenated using

pl ati num oxi de as catalyst to give the title conpound as yellow oil. M5
481.4 (Mr). Exanple 34

[ 2- (3- Hexyl - phenyl ) - 5- ( 3- nethoxy pré%?%%géznethyl 3H i m dazol -4-yl | -
(4-pyrrolidin5 1-yl -piperidinThyl)-net hanone to the procedure
Geser bed 1 o NGB B BBteromey oL aneryT Sinenge st Gmontin 15

met hoxy- pr oppiferidiy-1-yh 3natietnbyd - 3H- i m dazol -4-yl | - (4-pyrrolidin-|-yl-piperid
n-1-yl)- nethanone (exanple 32) was hydrogenated using platinum oxide as

catalyst to gi¥e the o N \e o ound as light yellowoil. MS: 495 4
(M-11). Exahplje. ]
[ 3-(4- FIuoroF-e'-, Y - PROPY 1L 2- ( 3- hexyl t henyl) - 3- net hyl - 3Thi m dazol - 4-yl
| -(4- pyrrolidin | - pilperidi n\l-y1l) - met hanone

O

5 Inanalogy to the procedure described for example 4, {5-iodo-3-methyl-2-(3-

trifluoromethyi-phenyl)-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

10 [3-Methyl-5-pyridin-3-yl-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yl]-{4-
pyrrolidin-1-vl-piperidin-1-yl)-methanone

In analogy to the procedure described for example 7, [3-iodo-3-methyl-2-(3-
trifluoromethyl-phenyi)-3H-imidazol-4-yl}-{4-pyrrolidin-1-yl-piperidin- 1 -yl)-

15 methanone (example 36) was reacted with pyridine-3-yl-boronic acid to give the title
compound as colorless oil. MS: 484.4 (MH").



- 65 - A solution of 0.200 g (0.42 mmol ) of '

12- ( 3- hexyl - phenyl) - 5- ( 3- hydr oxy- propyl) - 3- nethyl -3H i m dazol -4-yli

- (4- pyr r ol W 2609003861 pi peri di n-1-y1) - met hanone (exanplPETEFBFOHMAD. 107 ml =
0.162 g (0.83 mmol ) of 4-fluorobenzylbrgmmde in 5.0 mM of DVF was treated
with 0.036 g (0.83 mmol ) of sodium hydride (55% di spersion in mneral oil)
at 5 RT. After stirring for 125 houEzampibge reacti on m xture was poured into
crashed ice and extracted twice with CH2Cl12; the organi c phases were washed
with water, dried over nagne5|un1sulfate filtered and evaporated. The

resi due was Bufsthyl@pyByndinot Zdituerenstbrmbeybatiimid @Hﬁéfg7$b0H 98:2 to
4:1) to giveprdliGd-gylReiinof-vi}-hetanédee conpound as |ight yellow oil. MS:
589.0 (MIE ). 1O0Exanple 36 5-lodo- 3- nethyl-2-(3-triflu oronethyl- p
henyl) - 3Him dazol -4-y1] -N(&Rpyrrolidin- 1 -ylpip eri din- 1
-y1)-nmethanone I n anal ogy/to Nhe procedures described for internediates
1B, 1D-F and to the proced 15 described for exanple 2, the title
conmpound has been obtained/by i) transformation of 3-
trlfluoronethyF-benzaldm o

2-(3-trifluorey i mdazole; ii) iodination of
2-(3-trifluogo Ny im dazole to give 4,5-diiodo-2-(3-
trifluoronethyl-o 1)-1Himdazole; iii) methylation of 4,5-diiodo-2-(3-
trifluoronethyl-phegyl)-1H i m\dazgfe to give 4,5-diiodo-1-nethyl-2-
(3-trifluoronethyl- 20 phenyl)- i m dazol e; iv) carboxylation of

4,5-diiodo- 1 -nmethyl-2-(3-triflugyonethyl phenyl)-1Him dazole to give
5-i0do-3-nmethyl-2-(3-trifluoronethyl 4phenyl)-3Hi m dazol e-4-carboxylic acid;
v) coupling of 5-iodo-3-nethyl-2-83-#rifluoronethyl -

phenyl) - 3Hi m dazol e- 4- carboxylic acid wth 4- pyrrolidin 1-yl -piperidine to
give the title conpound as _|i yel | ow f oam NHI) WO

\%S)
2009/ 003861 p@ppép@@g@yeggch@%eg sg()bed for example 7, [5-iodo-3- methyjf 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

10 [3-Methyl-2-(3-trifluoromethyl-phenyl)-5-trimethylsilanylethynyl-3H-imidazol-4-yl1]-
(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

/

et
Si_

/I

In analogy to the procedure described for example 12, [5-iodo-3-methyl-2-(3-
trifluoromethyl-phenvl}-3H-imidazol-4-yl}-(4-pyrrolidin-1-yl-piperidin-1-yl}-



Exanpl e 37 [ 3-Met hyl -2-(3-tritluoronethyl-phenyl)-3Himdazol -4-yl]
-(4-pyrrolidin-1-yl piperidin-|-ye-nethanone 5 In analogy to the procedure
descri bed Maroenaimel e 4, [5-iodo-3-nmethyl-2-(3- PCT/EP2008/057934
trifluoronethyl-phenyl)-3Himdazol-4-ykd-(4-pyrrofidin-1-yl-piperidin-I-yl
)- met hanone (exanple 36) was hydrogenated to give the tide conmpound as

l'i ght yel | ovwn@hinonMexardfld 38 Wablhgred ixamilethyBBylicerylene to give the title

[ 3- Met hyl - Sug¥p0ghﬂk%m§%lgrgﬁs%&*J@ﬁgﬁpnethyl-phenyl)-SH-ln1dazo|-4-y|]-(4-

pyrrolidin-1-yl*-piperi one 1In analogy to the procedure

descri bed for exanple 7, 15-iodo-3-nethyl-2-(3-

trifluoronethyl-phenyl)- 3FL|n1dazoIE§@§¥$ﬁf
-(4-pyrrolidin-1-yl-piperidin-1-yl)- 15 nethanone (exanple 36). was reacted

with pyri di né:=Esbxayl-graredni-¢ {%mfﬂo’f%’e&?y\'féh‘tnﬁﬁ 3-midezelotpaihey edidiol-or | ess
oi | . MS: 484y14ifeNtin-1)vl)-méBar&29/ 003861PCT/ EP2008/ 057934 - 67 - Exanple 39
[ 3-Met hyl-5-pyrimdin-5-y1-2,-(3-trifluoronethyl-phenyl)-3H

m dazol - 4-yd- (4- pyrrolidiq/ -yl -piperidin-l-yl)-methan one

o F NP
F N
\ N

In analogy to the procedure described for example 13, [3-methyl-2-(3-trifluoromethyl-
phenyl)-5-trimethylsilanylethynyl-3 H-imidazol-4-y1] -(4-pyrrolidin-1-yl-piperidin-1-y1)-
methanone {example 40) was reacted with potassium carbonate to give the title

10 compound as vellow 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-vl)-methanone

S
15 In analogy to the procedure described for example 14, [5-ethynyl-3-methyl-2-(3-
trifluoromethyl-phenyl}-3H-imidazol-4-y1]-(4-pyrrolidin- 1 -yl-piperidin- 1-yl}-



5 In analogy to the procedure described for exanple 7,

15-i odo- 3-nmet hyl-2-(3- trifluoronethyl-phenyl)-3Himdazol -4-yll

- (4- pyrr ol ivdi 29091003863 pi peri di n-1-y1) - et hanone (exanpt@/EZEPs/0FEB4r eact ed

W th pyrimdine-5-yl-boronic acid to giyg. the tide conpound as yel |l ow
solid. Ms: 485.3 (M-1 f). Exanple 40 10

[3 Met hy 172 :(aah&rfohé [eu@ngeet)Rysk hpineieyatyd ik hlaaRth pkige kaaplvatdhyinythe 311- i m daz

-4-y1] - ﬂgzgﬁggkg ;ngf&?pq%%q5?%yvﬁd% nmet hanone I n anal ogy to the

procedure descri or “exa 3-nmet hyl- 2- ( 3-
trifluoromnethyt-phenyl)-3Himdazol - 4 -(4-pyrrolidin-1 -yl-piperidin-1
-yl) - - 68 - nethanone (exanple 3 a eacted with

trinethylsilylacetylene to give the title compound as brown oil. M. 503.3
(M -11). Exai/rMe@yhg 4- pyrrc[h\ghrEl—ﬁlymw1 enle@aﬁlgﬂnylé 2-(3-trifluoromethoxy-phenyl)-

(3-trifl uer ormitighzophetyignitdilel - | m dazol -4-yll- (4-pyrrolidin-1- 5

yl -pi peridin- -yl)-nmethanone |In analogy to the procedure described for
exanple 13, i3-nmethyl-2-(3- t2f¢luoronethylphenyl) -5-trinmethylsilanyl

et hynyl- 3Hi m dazol - 4-yl | /pyrrolldln 1 -yl -piperidin-1 -yl) -
nmet | aanone (exanple 40) was reacted with potassium carbonate to give the

title 10 conpound as yell il. W6 431.4 (MN.
N N
R,

In analogy to the procedure described for example 18, [5-iodo-3-methyi-2-{3-

trifluoromethoxy-phenyl)-3H-imidazol-4-vl|-(4-pyrrolidin- L -yl-piperidin-1 -vl}-
methanone {example 19) was reacted with zinc cyanide and tetrakis-

16 (triphenylphosphine)-palladium in DMF to give the title compound as colorless foam.
MS: 448.2 (MH").

Example 44

[3-Methyl-5-pyridin-4-yi-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-y1]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N
/N

i5



Exanpl e 42

[ 5- Et hyl -3-nmet hyl -2-(3-trifluoronethyl -phenyl)-3H i mdazol -4-y1]-(4-pyrroli
di n- -yl pi per@iopsssil -yl ) - met hanone 15 I n anal ogy t UTREINYECEHuUr e

descri bed for exanple 14, [5-ethynyl-3:-fgthyl-2-(3-
trifluoronethyl-phenyl)-3Himdazol-4-yl1]-(4-pyrrolidin-l-yl-piperidin-|-yl
)- - 69 - Methanenethe xaeduredddibe s ehydlery Biated-nustyng- (pl ati num oxi de as

cat al yst to I Y, . (MN. Exanple
cataly: tﬁhygg&af p%/heﬁyif?jgnﬁﬁg%l asyyel pag%&%rpipg@ (S 5'3 (!
(3-trifluor dﬁ%b%’&i%‘il Frieg 1 WaSmi‘iiﬁcﬁ‘ﬁ‘%/W?@) et tﬁ’é‘?rb‘oa}‘fidt%’l"‘é ¢fife anal ogy to

t he procedur@ngescldsbsdldsosi. exaFp.2(MB;). 15-i odo- 3- net hy1- 2- ( 3-
trifluoromethoxy-phenyl)-311-im dazol-4-yll - (4-pyrrolidin-1-yl
-piperidin-1 -yl) - nethanone (exanpkendi®)s was reacted with zinc cyanide
and tetrakis- 10 (tri phenyl phosphine)-palladiumin DVMF to give the title

conpound as ME), o1 £ N
[ 3- Met hyl - 5- %3% §]§ﬁ%§m;8:ﬁ::2@ :?e?h?ﬁ %olronect’lh%il?r%i@ng% rweﬁrl]lyéazol 4-yl | -
I' — it

(4- pyrroli d?Yﬁm Vﬂlme Tﬁ"nﬁet hanon e
Chiral

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]-[ 3-iode-3-methyl-2-(3-
15 trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-methanone

i Chiral

In analogy to the procedure described for example 2, 5-iodo-3-methyl-2-(3-
trifluoromethoxy-phenyl)-3F-imidazole-4-carboxylic acid {example 19} and ((R)-1-



CD 15 WD 2009/ 003861PCT/ EP2008/ 057934 - 70 - In analogy to the procedure
descri bed for exanple 7, f 5-io0do-3-nethyl-2-(3-

trifl uor omstdwowysepbenyl) - 3H-i m dazol - 4-yl | - (4-pyrr ol Radine2608/057934

-yl -piperidin-1 -yl)- nethanone (exanplg 19) was reacted wth
pyridin-4-yl-boronic acid to give the title conpound as colorless oil. M5
SOOtﬁ |(N§1|'Ih ip eééﬁ?@— y@roﬂén[224 ﬁ%%lﬂ@d{)ﬂ hﬂh&'ﬂl@rﬁ} 51|'1ﬂe§ﬁlﬁ%aia? Zd gave the title

- met hy i'mda yl pyrrolidin-

hyl Epi peri dlﬁ‘?mpﬂk‘f?flasrlf%%ﬁ%dn% Phqu§s a%gi/%éowﬁ & procedure described for
exanple 2, 2-(3-hexyl-phenyl)-5-iodo-3- 10 net hyl-3H i m dazol e-4-carboxylic

acid (|nterrred| ate 1) and ((R)-1-pi pgishsear 4-yl pyrrolidin-2-yl)-nethanol
di - hydrochl oride (internediate 2) gave the title conpound as light red

amor phous s O['ﬁi—(ﬂl)-%}fdr%}?}’?ﬂf:%lyﬁ—m}roi din-%ﬁ%eﬁdfh@l -yli-[3-methyl-5-pyrimidin-5-yl-

5 2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yli-methanone

N Chirai
//\\N
O
F / N
© N
FX \

“1

Q L

In analogy to the procedure described for example 7, [4-((R)-2-hydroxymethyl-

pyrrolidin- 1 -yl}-piperidin-1-yl]-[5-todo-3-methyl-2-( 3-trifluoromethoxy-phenyl)-3H-

imidazol-4-yl]-methanone (example 46) was reacted with pyrimidine-5-yl-boronic acid
10 to give the title compound as light yellow oil. MS: 531.3 (MH ).

Example 48

[4-((R)-2-Hydroxymethyl-pyrrolidin-1-y1)-piperidin-1-yl]-{ 3-methyl-5-pyridin-4-yl-2-
(3-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl}-methanone
N Chiral

f N

—

O

o

X NN

228 \(Q
UOH



[4- ( (R -2-Hydroxynethyl-pyrrolidin-[5-iodo-3-nethyl-2- (3- 15
trifluoronethoxy-phenyl)-3Himdazol -4-yll -nethanone |In analogy to the
procedur e thaswrdbeerdl f or exanpl e 2, 5-i odo- 3- net hyl - 2-K(34EP2008/057934
trifluoromethoxy-phenyl)-3Him dazol e-4-carboxylic acid (exanple 19) and
((R-1- WD 2009/ 003861PCTI EP20081057934 -71 -

pi peri ﬂi N- 4- Mlan@yg o ke dtedny doseritRll hJaraﬁalm;ﬁH? Iy drRpCHvarbicgheet(sii-nt er medi ;it e 2)
gave the tit o] M 4
B o4y []gyg @mg w)gap@f%nl hqﬂ lg&rgg{z{h vftrﬁ%;o%em“@ ek 3ad ¥
2-(3-trifl uofd e exgipy eﬁﬁh‘aaféﬁrw&dwtﬁlPwﬁlﬁéﬁbhwmmﬂé%m ogy to
t he procedurgvaiesﬁulddaegloﬁrmlrashgdamﬂo@z ofl, MS:530.2 (MH").

144(R) - 2- hydr oxynet hyl pyrrolidin-1-yl)-piperidin-l-yl] - [5-i0do-3
-methyl-2- (3 -trifluoroneth oxy-phaiyhple48H m dazol -4-yl] -net hanone
(exanmpl e 46) was reacted with pyrimdine-5-yl-boronic acid to to give the

title COnpouﬂd((1@)52—i{.iy@a§yrﬁfe%ﬂyjl—9¥3{"rﬁidinw1««Iyﬁ;«pilﬁag‘iqiinsl»{rlwwm)ethyi»ﬁwpyridin—3-yl—2—

(3-trifluoromethoxy-phenyl}-3H-imidazol-4-yl]-methanone

Chiral

PN

Q e

In analogy to the procedure described for example 7, [4-((R)-2-hydroxymethyl-
10 pyrrolidin-1-yl)-piperidin-1-y1i-[5-iodo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-

F
o
!

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-
15 hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone

ﬁ\i_‘”\\ Chiral

RS

= g



Exampl e 48 [4- ((R)-2-Hydroxynethyl-pyrrolidin-1-yl)-piperidin-l-yl] -

[ 3-net hyl1l-5- pyridi n-4-yl1-2-

(3-trifl uomemeednoseg: phenyl ) - 3Hi mi dazol - 4-yl ] - met hanOgW&/EP200§7857234] n anal ogy
to the procedure described for exanple_#;_[44(R)-2-hydroxynethyl pyrrolidin-
| -yl)-piperidin-l-yll -15-iodo-3-nmethyl-2-(3-tritluoroneth

oxy- pheny1l) -BhEhithgag eleplocydurd dRBIBARS BEn{pEXANP! 38h4@)phvas)-3-edet3ed Wi th

pyridin-2 {'h}ﬁgegxg@%@g%%ﬁ%w[Qk<¥&ztﬁ}sm&w@ﬁp%}mmiyﬁaaiggrglat.1-yljf.' low oil.
14( (R) - 2- Hy dresksnet BHmply A3 o1 gracdwiyyriglidasPal-herenigpiid pegiwdestle: 5- pyri di n
-3-y1-2- ( 3-domipblhndbsstiget ibweiphenpd s GHIImM dazol - 4-yl ] - met hanone | n anal ogy
to the procedure described for exanple 7, 14-((R)-2-hydroxynethyt- 10

pyrroli disn-1 -yl) -piperidin- | -yl Ekamples51

i 5-10do-3-nmethyl-2-(3-trifluoronethoxy-phenyl )-3H m dazol-4-yll -nethanone
(exanpl e 46),was g WL B34 W liCracl@nto give the title
compound as, 31t uT e -z leP E_%%dﬁ.;;% %ﬁﬂﬁiﬁ@?"éﬁ%éﬁﬁlﬁ%ﬁm ?

12- (3- Hexy! -HERymehsLprstohgin-svlspipend ety Ionetharope i ni dazol - 4-yli - [ 44(R)-2-
15 hydr OXyMet hyt - pyrrol i di n51-y1) - pi per iNdi n-1-yri-Met h&qlo?e WO

2009/ 003861PCT/ EP2008/ 057934 - 73 - /7 '\ ira

O
N

g
L =

In analogy to the procedure described for example 7, [2-(3-hexyl-phenyl)-5-iodo-3-

10 methyl-3H-imidazol-4-yl}-[4-((R)-2-hydroxymethyl-pyrrolidin-1-yl}-piperidin~1-yl|-
methanone {exampie 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-
15  hydroxymethyl-pyrrolidin-1-y1)-piperidin-1-yl}-methanone
N Chiral
7 N\

o

> e



In anal ogy to the procedure described for exanple 7,
[ 2- ( 3- hexyl - phenyl) - 5-i odo- 3-
met hy 1- 3H- Wifi 4epA8¥861- y11- [ 44( R) - 2- hydr or net hyl - pyr r ol BCHTER2008481934 pi per i di n- |
-yl I met hanone (exanple 45) was reacted.w.th pyrimdine-5-yl-boronic acid to
give the title conmpound as light yellowoil. MS: 531.3 (MH ). 5Exanple 51
ﬁza( 3- I—|exy|h Iﬁhﬁﬂygiy)t? Grerpadchyiite des@iped thir Breadrpiels, B3 Indcd gihedyd 145-1p8d 44- ((R) - 2- ]

r oxymet raf anglogy to the
ydr oxy &@1 3}1011—#194291 4151}' %Af ((ﬂg@@{y%g%% %hg)xf )J}pgrf gwgnﬁm@ rb%pehamopg 9y

procedure descr eny|

met hyl - 311- i FEHL8F (Aayaly 4?4%{(@%2@%% Wydrox r%@fmac P EBF PrgitiHe 1- yl) pi per i

di n-1 -yl | netdaponsl {sdxarpde A5 MWaK.T @ddTed with pyridin-4-yl-boronic acid

to give the title conpound as light yellowoil. Ms: 530.2 (MI1). Exanple

52 [ 25(3-Heryl - phenyl ) - 3- met hyl| £2apame p3li n- 3-y1-311-i m dazol -4-y

-14-((R) -2- 15 hydroxynet hyl - pyrrolidin-1-yl)-piperidin-1-yll-nethanone -

74 - 1n anal Qgys tZOH}Ld}gxyﬂ{eaﬁ?Qchﬁidﬂlelsﬁﬁ LRRAHALyIRIABRA.- 8 nfethyl-2-(3-

[ 2-(3- hexylﬂg@ %ypg . g .

met hy1- 3H- i -vasl e@“ﬁﬁ@‘?ﬁ PHRFIS2o g R ERIYI - pyrrol i din-1-y1)-pi peridin

-1 -yl I met hanone (exanple 45) was reacted with pyridin-3-yl-boronic acid to

give the title conmpound as light brown oil. Ms: 530.3 (M-1). 5Exanple 33
-((S)-2-Hydroxynet hyl - pyrro idin-1-y1)- plperldln 1-y1]-[5-i odo-3-net hyl -2

(3- trifl uoronet boxy-phenyl)t 3Hi mi dazol - 4G/i8l net hanone
F_ O ’g\{
F>,:r Q

10 In analogy to the procedure described for example 2, S-iodo-3-methyl-2-(3-

“‘\“"--... OH

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 (MF™).



lo I n anal ogy to the procedure described for exanple 2,
5-i0do- 3-net hyl-2-(3- trifluoronethoxy-phenyl)-3Him dazol e-4-carboxylic
aci d (exanpioeow@yssaind ((S)-1- piperidin-4-yl-pyrroli ACAER29HISTEL hano

di - hydrochl ori de [prepared as descri bed;sf.or

((R) -1-piperidin-4-yl-pyrrolidin-2-yl1)-nethanol di-hydrochloride
(internediate 2), but starting fromgksmpiésd - pyrrolidin-2-yl-nmethanol] gave
the title conmpound as brown Is anorphous solid. Ms: 379.1 (MN. WO

(22)09/2 02;’3? ém Sb}?ﬁl@;l;@[) %Wp Frrofidin:1- g)( 1@115]' rli ﬁlr(ufthyl 5-pyridin-4-yl-2-
[ 3- et hy1- 5- B§£ﬁﬂ¥% gPéquwn Q?F?%f gdﬁé?ﬁﬁ??“ﬁhenyl) 3H i m dazol -4-y1

-met hanone Chiral 5 In analo to the procedure described for exanple 7,
[ 44(S) - 2- hydr oxynet hyl pyr r ol j/di I -yl) -p?%‘?{din-l -yl1-
5-i0do-3-nethyl-2- (3-trifl t hoxy- phenyl ) -3H m dazol -4-yl]

ted wwth pyridin-4 -yl-boronic acid to give
the tide conpound as color|egs fo 8n1 Ms: 530.1 (MH). Exanple 55 10

[44(S) - 2- Fydroxynethyl 1-y14-piperidin-1-y11-

[ 3-met hyl-5-pyrim] dj

(3-trifluoro ox yl) N3I—|-|rN zol - 4-y11- nmet hanone

5 In analogy to the procedure described for example 7, [4-((S)-2-hydroxymethyl-
pyrrolidin-1-vl)-piperidin-1-yl]-[5-iodo-3-methyl-2-(3-trifluoromethoxy-phenyl}-3H-
imidazol-4-yl]-methanone (example 53} was reacted with pyridin-4-vl-boronic acid to
give the title compound as colorless foam. MS: 330.1 (MH").

Example 55

16 [4-((S)-2-Hydroxymethyl-pyrrolidin-1-y1)-piperidin-1-y1]-[3-methyl-5-pyrimidin-5-yl-
2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-methanone

N\ Chiral
/N

F O E\f )
7
F
s

In analogy to the procedure described for example 7, [4-{{5)-2-hydroxymethyi-

“\\""--.. OH

pyrrolidin-1-yl)-piperidin-1-yl}-[5-iodo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-



In anal ogy to the procedure described for exanple 7,

[44(S) - 2- hydroxynet hyl pyrrolidin- | -yl1) -piperidin- 1 -yll-

[ 5-i odo- 3- metdmsloose( 3-tri fl uor omet hoxy- phenyl) - 3H  \MOT/EP2008/057934

2009/ 003861PCT/ EP2008/ 057934 - 76 - imigdazol -4-yll -nethanone (exanple 53)
was reacted with py m dine-5-yl-boronic acid to give the title conmpound

l'i ght brown ﬁiukazoiﬁ@ﬂ ﬁl%ﬁqaﬂor(e%xafnlp)e 53%%&(3&5@1’{11 pyrimidine-5-yl-boronic acid

[ 3- Cycl opropyl e trifl phenyl) 3.11-imdazol -4-y1
]-(4- 5 pyrr%ﬁwﬁhWX%fc?n%“md??%%“NWOﬂ aﬁ%n c2Q In analogy to the

procedure described for |nterned|at§ | F ang to the procedure described for
exanple 2, the title conpound has b ined by i) carboxylation of 1-

| | thyl - VAR t. 1) - 1H
iC ?’/nc q gg o |r g p%/ ! ﬁ%@ﬁ%émpg@gély 5Qde%- —tnﬂgorgmgé}lyl— 1;1}49%9 kil —1m¥({az6lgt\(ﬂ@@y )
5 pyrrolidin-1-yl-piperidin-1-y})-methanone

gl i—<
s 3

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 I-
cyclopropylmethyl-4,5-diiodo-2-(3-trifluoromethyl-phenyl)- 1 H-imidazole (intermediate

10 3) to give 3-cyclopropylmethyl-5-iodo-2-(3-trifluoromethyl-phenyl)-3H-imidazole-4-
carboxylic acid; i) 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").



10 3) to give

3-cycl opropyl net hy1-5-i odo-2-(3-trifluoronethyl-phenyl)-3Him dazol e- 4-

car boxyl i cvwaxcieayeossc) coupling of PCT/EP2008/057934

3-cycl opropyl net hyl-5-i odo- 2- (3-trifl uogpnet hyl phenyl) - 3Hi m dazol e- 4- car bo
xylic acid with 4-pyrrolidin- 1-yl-piperidine to give the title conpound as
l'ight yellow solid. Ms: 573.2 (M) .gxamplidd7 - Exanple 57

t 3- Cycl opropyl met hy45- pyri di n-4-y1-2-(3-trifluoromnethyl -phenyl)-3H i m dazo4

4-yl | (4- pyr r@lé i Brdsslcel-RSE L8R R-h2 YA J;}gg@ln _AnalagvL Lot he
procedure de@é%?%gg%?ﬁ%dgigﬁ%+gh%fhFé%ciﬁg%rop E%?h@f?§?+%g%{%?u(3-

trifl uor omet HyAVISRAAYM-PIgrdin-L h-gathaRens- yi | - (4-pyrrolidin-

-yl -piperidin-1 -yl1l)- methanqpe (exanple 56) was reacted with
pyridin-4-yl-boronic acid fo gqive the title conpound |ight yell ow anorphous
solid. M5: 524.5 (VH). 2009/ 003861PCT/ EP2008/ 057934 - 78 - Exanple
58 =
(4-Hydroxy-[1, 4Thi pi peri di
lienyl)- 31-%-Fnidazol-

-V-y1)-15-io0do-3-nethyl-2-(3-trifluoromethyl-p
hanone

F

w

In analogy to the procedure described for example 7, [3-cycopropylmethyl-3-iodo-2-(3-
trifluoromethyl-phenyl}-3H-imidazol-4-yl|-(4-pyrrolidin- 1 -yl-piperidin-1-yl}-
methanone {example 56) was reacted with pyridin-4-yi-boronic acid to give the title
compound light yellow amorphous solid. MS: 524.5 (MH"}.



5 In analogy to the procedure described for exanple 2,

5-i0do-3-net hyl-2-(3- trifluoronethyl-phenyl)-3Him dazol e-4-carboxylic

aci d (exanplieeg@)sspns coupl ed with [1, 41bi pi peri di ny IAEFRHEEHve t he
title conpound as light red solid. MS:_563.2 (Md). Exanple 59 |lo
(rac)-(3-Hydroxy-[1, 41bi pi peridi nyl -1'-y1)-15-i odo-3-nethyl -2-(3-trifluorom
et hyl pheny1) - 3Hi m dazol - 4-yl Lnmet harmaeple B anal ogy to the procedure

descri bed for exanple 2, 5-iodo-3-nethyl-2-(3-

trifluoromet vl Y ) sigkkdidi da#e) £ide 8ah RN YL (3 Grided rmb@ameh@)-36) was
coupl ed mnth%% WQQ&P ? gﬁ* ﬁ?lpg?ldlnyl &g% t% gi ve the¥???lﬁ)conpound
as of f - whi t &GP Wﬁ§?“§ ). WD 2009/ 003861PCT/ EP2008/ 057934 -
79- Exanpl e o

[2-(3,5-Bis-trifluorong phenyl) 5-i odo- 3- net hyl - 3H-i m dazol -4-y1] - (4- py
rrolidinl-yl-piperidin- pttagone 5 In analogy to the procedures
descri bed for internefdl ateés 1B
exanple 2, the title cympbund ) okt ai ned by i) transfornmation of
3,5-bis-trifluogoneth -benzaldehyde Into

2-(3,5-bis-trif]uoy hyl - phenyl ) - 1Hi lLe; 1i) iodination of

2- (3, 5-bis-tFi pf/hy| - phenyl ) - 1H i mi da@ e to 243, 5-

bis-trifluoro =ptenyl) -4, 5-di i odo- 1Hi mi dazole; iii) methylation of
2-(3,5-bis-

5 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
[1,4'Tbipiperidinyl-4-ol to give the title compound as light red solid. MS: 563.2 (MH"}.

Example 59

10 (rac)-(3-Hydroxy-[1,4'|bipiperidinyl-1'-y])-[5-iodo-3-methyl-2- (3-trifluoromethyl-
phenyl)-3H-imidazol-4-ylj-methanone

In analogy to the procedure described for example 2, 5-iodo-3-methyl-2-(3-
trifluoromethyl-phenyl)-3FH-imidazole-4-carboxylic acid (example 36) was coupled with

15 (rac)-[1,4'|bipiperidinyl-3-ol to give the title compound as off-white solid. MS: 563.2
(MH").



10 trifluoronethyl -phenyl)-4,5-diiodo-1Him dazole to give
2-(3,5-bis-trifluoronethyl phenyl)-4,5-diiodo-1-nmethyl-1H i m dazol e;

i V) car boxy max joepio$sdr (3, 5- bi s- trifl uoronet hyl - phenyl|POI/EPZ0E0P} 0odo - 1

-met hyl- 1Hi m dazol et ogi ve2- (3, 5-bis- _+g.
trifluoronethyl-phenyl)-5-iodo-3-nethyl-3Him dazol e-4-carboxylic acid; v)
coupl ing of

2-(3,5-bis-trifluoronethyl-phenyl)- %3%%%%g% met hyl- 3H i m dazol e- 4- car boxyl i

cacid 15 witjh 4syL {rmubmmyk}éaawg@nw NG el mvlﬁldtamzztyn tls&ysenpaund as
l'i ght brown anDr hous_s ME) .

2009/ 003861Pbr1ﬁ512ﬁ2 8)@5@‘7‘9@?‘1@%0 - [2-
(3,5-Bis-trifluoronethyl-phenyl)-3-nmethyl-5-pyridin-4-yl-3Himdazol-4-y1]-
(4- pyrrolidin-l-yl- pip eridin I-yl)-nethan on e 5 1In analogy to the
procedure described for_ge [2-(3,5-bis-trifluoronethyl phenyl)
-5-1i odo- 3- nepth3H-|n1d«zo c I -(4-pyrrolidin-1 -yl-piperidin- 1-yl) -
nmet hanone (exapl e Q) Mas reagcted with pyridine-4-yl-boronic acid to give
the title cofpou @ yel Now a hous solid. Ms: 552.1 Ovll-11. toExanple
62 [ 2- { >
(3,5-Bis-trifluorométhyl - pheny nethyl 5-pyrimdin-5-y1-3Himdazol -4-y1l
]- (4- pyrrolidin- [1- yI plperldln -yl ) - net hanone

F

5 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 1) transformation of
3,5-bis-trifluoromethyl-benzaldehyde  into  2-(3,5-bis-triftuoromethyl-phenyl)-1H-
imidazole; ii) iodination of 2-(3,5-bis-trifluoromethyl-phenyl}-1H-imidazole to 2-(3,5-
bis-trifluoromethyl-phenyl)-4,5-diiodo- 1 H-imidazole; iii) methylation of 2-(3,5-bis-

10  trifluoromethyl-phenyl}-4,5-diiodo-1H-imidazole to give 2-(3,5-bis-trifluoromethyl-
phenyl)-4,5-diiodo-1-methyl-1H-imidazole;  iv)  carboxylation of  2-(3,5-bis-
trifluoromethyl-phenyl)-4,5-diiodo-1-methyl-1 H-imidazole ~ to  give  2-(3,53-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

15 with 4-pyrrolidin-1-yl-piperidine to give the title compound as light brown amorphous
solid. MS: 601.1 {MH").



- 81 - In analogy to the procedure described for exanple 7,
12-(3,5-bis-trifluoronethyl phenyl)-5-iodo-3-nethyl-3Himdazol-4-yll

- (4- pyrr ol wai 90038kt pi peri di n-1-y1l)- et hanone (exanpita/EBONs/ (NE4r eact ed
with pyrimdine-5-yl-boronic acid to giyg the title conpound as yell ow
solid. M5: 553.1 (MH#). 5 Exanple 63

[ 3-Cycl opropyl-5-iodo-2-(3-trifl uor gamhhiybr phenyl) - 3Hi m dazol - 4-y1] - (4- pyr
rolidinl-yl-piperidin-1-yl)-methanone to In analogy to the procedure
described for internediate IF and to the procedure described for exanple 2,
the title codpdarfds-wilsotssethybplcarrédndiyliv)pyedinbbyyiratnidirobt-yi-(4-

cycl opr opy 1- fuilidin OAGiEriddr1-vl)-Wetiaf@net hyl - phenyl) - 1H-i m dazol e
(internmediate 4) to give

3-cycl opropyl-5-iodo- 2- ( 3-t-+iN | uor onet hyl - phenyl ) - 3H i m dazol e- 4- car boxylic
acid; ii) coupling of 3-cyfl N
opropyl-5-iodo-2-(3-triflu
acid with 4-pyrrolidin- 1
yel | ow anor phogs sol i d. N
82 - Exanpl eFg4
13- Cycl opr opy4-? g =(3-trifluoronethyl-phenyl)-311-i m dazol -4-y
Il -(4- pyrrolidi . i i d1 N\l -y1) - net hanone

t hyl - phenyl) - 3H i m dazol e- 4- 15 carboxylic
yl -piperidine to give the title conpound as
5592 (MWN. WD 2009/ 003861PCT/ EP2008/ 057934 -

5 In analogy to the procedure described for example 7, [2-(3,5-bis-trifluoromethyl-
phenyl)-5-iodo-3-methyl-3H-imidazol-4-y1]-(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 (MFH™).

10 Example 62

[2-(3,5-Bis-triftuoromethyl-phenyl}-3-methyl-5-pyrimidin-5-y}- 3H-imidazol-4-y1}-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N
/#\\N
O
Fh NN
F N
\ N

F7LOF N
F 9



5 In analogy to the procedure described for exanple 7, f3

-cycl opropyl-5-io0do-2 -(3- trifluoronethyl-phenyl) -3Himdazol-4-yll

- (4- pyrr ol mdi 1909:08386y| - pi peridin - 1 -yl) - nethan onerT&panpiessd3) was
reacted with pyridine-4-y] -boronic acigito give the title conpound as
light brown oil. Ms: 510.3 (M#). Exanple 65

[ 3- Cycl opr opylabtdgy reb Mhei fro&edird - &sdrded ribf kiorppamet hyd 3, phemyfjoradidtiyid dazol - 4-

000! 003bb1FL/EPBUtE) bETbE - e KN ER GRS et e feacted i th

1-
pyri mi di ne- 5R§thanese GRIEPSEP dvEsGedsicd & BTt Eotfsoting i @ 48P ol anor phous
solid. MS: 5bimpdufdsydllom solzk avplse3.66vE").

[ 5-1 odo- 3-met hyl1l- 2- (4-trifl uoronet hory-phenyl)-3Him
dazol - 4-y%1] - (4-pyn-olidin-1l-ylpiperidin-l-yl)-nethan one 1In analogy to the
procedures described for internediates 1B, 1D-F and to the procedure

Example 63
[3-Cydopropyl-5-iodo-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-pyrrolidin-
1-yl-piperidin-1-vl)-methanone

F {\F\SL%)
F N N
A
.

16 In analogy to the procedure described for intermediate 1F and to the procedure described
for example 2, the ttle compound has been obtained by 1) carboxylation of 1-
cyclopropyl-4,5-diiodo-2-(3-trifluoromethyi-phenyl)- 1 H-imidazole (intermediate 4) to
give 3-cyclopropyt-5-iodo-2-{3-trifluoromethyl-phenyl)-3H-imidazole-4-carboxylic acid;
i) coupling of 3-cyclopropyl-5-iodo-2-(3-trifluoromethyl-phenyl}-3H-imidazole-4-

15 carboxylic acid with 4-pyrrolidin--yl-piperidine to give the title compound as yellow
amorphous solid. MS: 559.2 (MH").



described for exanple 2, the title compound has been obtained by i)
transformation of 4- 10 trifl uoronethoxy-benzal dehyde into
2- (4-trifl oror Bosobsexy- phenyl) - 1H i m dazol e; ii) i odi FAIVERREORPSTRL ( 4 -
trifluorometh oxy-ph enyl ) - | Hi mdazol e to 4,5- diio do- 2 - ( 4-
trifluo rometh oxy- ph enyl)-1H imdazole; iii) nmethylation of
4,5-diiodo-2- (4- trifluoronethoxy-ghanydss 1H-i m dazole to give
4,5-diiodo-I-nmethyl-2- (4- trifluoronethoxy phenyl) - 1H i m dazol e; iv)
carboxyl ation of 4,5-diiodo-1-pethyl-2-(4-
trifl uor oMet RoRylopreenyd-prridin-f- aé%mﬂ@%oaleémréhenﬂ )-3H-imidazol-4-yl]-(4-
5- i odo- 3- net pydotidinl Byitgipdldibor-adiraictiaxypheny 1) - 3H-i m dazol e- 4- car boxylic
acid; v) coupling of 5-iodo-3-nethyl-2-(4-
trifluoronmethoxy-phenyl)-3KH-iNyg dazol e-4-carboxylic acid with
4-pyrrolidin-1-yl piperidi £ 0 give the title conpound as yel |l ow anor phous
solid. Ms: 549.3 (MEFE). - Exanple 67
[ 3- Met hyl1l-5-pyridin-4-y1-2/(4-trifluoronethoxy-phenyl)-3Him dazol -4-yl]-(4
i di i ek )-methan one 5 In analogy to the procedure
0-3-nethyl-2-(4- trifluoromethoxy-phenyl)
-3H i m dazok<4- <pyfrolidjn-1-yl-piperidin-l1-yl)- nethanone (exanple
66) was reacted i dy i i i i
as |ight brown so
[ 3- Met hy1- 5- pyrlnldln 5- y - i fl uoronet hot cy- phenyl ) -3H i m dazol -41. 4]
-(4- pyrrolidin-1-0-piperidin-1-yl})-nmethanone - 85 - nethanone (exanple
66) was reacted with pyrimdine-5/yliboronic acid to give the title
conmpound as col orl ess anor phous sglid. Ms: 501.1 (ML-1+).

). 10

5 In analogy to the procedure described for example 7, [3-cyclopropyl-5-iodo-2-(3-
trifluoromethyl-phenyl}-3H-imidazol-4-yi]-{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 63

10 {3-Cyclopropyl-5-pyrimidin-5-yl-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yI]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N\
/\N
O
FF N\
F:

e
&

In analogy to the procedure described for example 7, [3-cydopropyl-5-iodo-2-(3-
trifluoromethyl-phenyl}-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-vi)-



Exanpl e 69

(3-Ethyl -5-i0do-2-(3-trifluoronethyl-phenyl)-3Him dazol -4-yl1]-(4-pyrrolidi
n- 1-yl pi pemicdiopp/o83syl Emet hanone | n anal ogy to the prdsddfr@egodsscri bed for
intermediate 3, internediate |F and to_ghe procedure described for exanple
2, the title compound has been obtained by i) alkylation of

4, 5;} di i odo- (ij.étﬁariohiz telxgzﬁpl@m}tmlmpmwh)pyﬂﬁﬁaimaiaizl?lr@id ﬂ:icglé)VgQre:the title )
-ethyl-4,5-dj| -2 =t omt y nyl ) - 1H-i m dazol e; i

car boxyl at i o(l’r?llrg)? QT?&esly %113% YE%:O%]EH’ If“IL %ﬁg’- gﬁ(%ﬂ(b iyl
trifluoronethyl-phenyl)-1Hi m dazole to give
3-ethyl-3-iodo-2-(3-trifluoronethytphenyl)-31-1-im dazol e-4-carboxylic
acid; iii) coupling of 3-ethyl-5-iodo-2-(3-

trifluoromethyl -phenyl)-3Him dazol &#mRlafboxylic acid with 4 -pyrrolidin-1

-yl - piperidin o qi he,titl e conpou s .qf f-whi,te anmorphous solid.
VB 5ar 5o M e o RN DS B o LR P AR P
(3-trifl uor opptrhip-1-phemyiidpeH | m dazol - 4-yl |
(4-pyrrolidinl-yl-piperidin-l-yl)-nmethanone 5 In analogy to the procedure

descri bed for exanple 7, [3-efhyl-5-iodo-2-(3-

trifluoronethyl-phenyl)-3Hirh dazol -4-yl
-(4-pyrrolidin-1-yl-piperidin-1-y?) - nmethanone (exanple 69) was reacted
wi th pyridine-4-yl-boronig a 0 give the title conpound as |ight yell ow

solid. Ms: 428F1 ( N N

\

F O
.
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-
10 trifluoromethoxy-benzaldehyde into 2-(4-trifituoromethoxy-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-
triftuoromethoxy-phenyl}-1 H-imidazole to give 4,5-ditodo-1-methyl-2-(4-
trifluoromethoxy-phenyl)-1 H-imidazole; iv) carboxylation of 4,5-diiodo-1-methyl-2-(4-
15 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-

rifluoromethoxy-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").



Exanmple 71 10
[3-Ethyl-5-pyrimdin-5-y1-2-(3-trifluoronethyl-phenyl)-3Himdazol-4-yl1l-(4
- pyrrolidwo-deexb3spi peri di n- 1-y1) - net hanone WO PCT/EP2008/057934

2009/ 003861PCT/ EP2008/ 057934 - 87 - net fanone (exanple 69) was reacted with
pyrim di ne-5-yl -boronic acid to give the title conpound as |ight yellow
solid. M5: 499.2 (M#), Exanple :72 Ezample67

[ 5- Bronp- 3- net hyl-2-(3-trifl uoromet hoxy-phenyl)-3Him dazol -4-y11-(4-pyrrol
idin-1- 5 yl-piperidin-1-yl)-nmethanone Br In analogy to the procedures
descri bed fdﬁ-Mﬁbséﬁrﬁ;’@idm%wl@-tﬂﬁaomme@ﬁw-r‘ﬁnﬂﬁéffp ehifrdl-tescri bed for
exanpl e 2, therdidinleyloparpomndylhastiaeer obt ai ned by i) al kyl ation of 4, 3-

di brono-2-(3-trifluoromethotry-phenyl)-1Him dazole (internediate 5) wth

met hyl / N\
e
'\{ N

=4
O

In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(4-

n

trifluoromethoxy-phenyl)-3H-imidazol-4-vi]-(4-pyrrolidin-1-yl-piperidin-1-yl}-
methanone {example 66) was reacted with pyridine-4-yl-boronic acid to give the title
compound as light brown solid. MS: 500.2 (MI").

Example 68

10 [3-Methyl-5-pyrimidin-5-yi-2-(4-trifluoromethoxy-phenyl)-3H-imidazol-4-y1]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N
/"\\N
i e
N

N '*{
F>|\O
a

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



10 iodide to give

4,5-di bronmo-1|-nethyl-2-(3-trifluoronethoicy-phenyl)-1Hi m dazol e;

car boi cyl atwioomoafsse: PCT/EP2008/057934

4, 5-di br ono- 1- net hyl - 2- ( 3- trlfluoronethgiy phenyl)-1Hi m dazole to give
5- brono- 3- et hyl - 2- (3-tri fl uoronet hoxy- phenyl )-3H i m dazol e- 4- carboxylic

acid; iii) ceeRhioRe(@kmple 66) was reacted with pyrimidine-5 z}; -boronic acid to give the title

5- br ono- 3- e trifluorometho h H i m dazol e-4- carboxylic
acid with 4fmnpou“i%fOME%SanPﬂmwSQ(%XA &P?@}H he title conpound as Iight

15 ye||OM/SO|Id. MS: 501. 0 (NFE 1 nple 73
[3-Bronn-3-nethy1-2-(3-trifIuoronet nyl) - 3Hi m dazol -4-y1]-[4-((S)-2
- hydr oxynet rrol i di n-al- =Rk | i - et ha e ¢ 88 - A

ol uti on of O 1arypd-55 BikpuhlR) BREN L P ddde SR} AR AR din- 11

(S) - 1- 11- B5- roidin-3yhendidnoge (3-
trifluoronethotcy-phenyl)-3H i m dazol e-4-carbonyl | -pi peridin-4-yll
-pyrrolidin-2- ylnmethyl estier [prepared in analogy to the procedure
described for exanple 2 frgm5-_ b romo-3 -nethyl-2- (3-trifl

uor onet hoxy- Ehunyl) -3 i gazol e-4 - carboxyl icacid 5 (exanple 72) and
benzoi c acid (8)-1-pi peXj di -yI-pyrroIidin-2-y|nethy| ester (internediate
6C)] in 10 nt of s treated with 0.59 ml (0.59 mml) of a
Li OH solution (1. ar in H 0) d the m xture was stirred for 20 hours
at RT. It was then™~poured intd cragshed ice, acidified wth HCJ (1.0 N) and
extracted twice with Et 0Ac; the oyganic phases were washed with water,

dri ed over magnesi um sul f ate, fi%%j:gd 10 and evaporated. The residue was

purified by flash col um chronmat qgraphy (CH2C12/ MeOH 98:2 to 4:1) to give
0.128 g (quant.) of the title co d as colorless anDrphous solid. Ms:
531.0 (MH, 1Br) Exanple 74 [ 51- Chl or o- 3- net hyl -

(3t 11 wor oftel [l POGIY ). AEk) S 3Ra b drkandes AL S Lol 1
procedure described for example 2, the title compound has been obtained by i) alkylation
of 4,5-dilodo-2-{3-trifluoromethyl-phenyl)-1FH-imidazole to give 1-ethyi-4,5-diiodo-2-

10 {3-trifluoromethyl-phenyl)-1H-imidazole; i) carboxylation of 1-ethyl-4,5-diiodo-2-(3-
trifluoromethyl-phenyi)-1H-imidazole to give 3-ethyl-5-iodo-2-(3-triffluoromethyl-
phenyl)-3H-imidazole-4-carboxylic  acid; 1iii) coupling of 3-ethyl-5-iodo-2-(3-
triftuoromethyl-phenyl)-3H-imidazole-4-carboxylic  acid  with  4-pyrrolidin-1-vl-
piperidine to give the title compound as off-white amorphous solid. MS: 547.1 (MH™).

15



In anal ogy to the procedures described for exanple 7, for internediate IF
and for exanple 2, the title conpound has been obtained by the follow ng
reacti on segqueng®3ssi) Suzuki reaction of 2-brono-4, 5-eidHew0s7334net hyl - |
Himdazole [Ali, A ; Napolitano, J. 20gM; Deng, Q; Lu, Z.; Sinclair, P
J.; Taylor, G E.; Thonpson, Ch. F.; Cpralshl, N.: Smth, C J.; Hunt, J.
A.; Dowst, A A ; Chen, Y-H,; Li, HexBgflebnt. AppL (2006), 288 pp., WO
2006014413 AI] with 3-trifluoronethyl-phenyl boronic acid to give
4,5-dichloro-Inmethyl-2-(3-trifluoronethyl-phenyl)-1Him dazole; ii)

car boxyl at i oi$-lghyl-5-pyridin-4-yl-2-(3-trifluoromethy -phenyl)-3H-imidazol-4-y1]-(4-pyrrolidin-

4, 5- di chl or ot-kEp&yals-2v() Inddidnbhaior onet hyl - phenyl) - 1H-i rni dazole to give
5-chl oro-3-nmet hyl-2-(3- 25

trifluoromethyl-phenyl)-3H/

{ dazol e-4-carboxylic acid; coupling of
5-chloro-3- nethyl-2-(3-tr§fl upromet hyl - phenyl)-3H i m dazol e- 4-carboxylic
acid with 4-pyrrolidinl-yl eridine to give the title conpound as
off-white solid. Ms: 441.3/(Mor, 1Cl). - 89 - Exanple 75
[ 5- Chl or o- 3- netghyl - 2- (3nE+4{f | uoponet hyl - phenyl) - 3H-i m dazol -4-yl1-[4-((S)-2
- hydroxynet k I-pyrrollwﬁ -piperidin-l-yll-nmethanone 5 In analogy to
t he procedur g-des |l e 73, benzoic acid (S)-1-1145-chl oro- 3-
met hy1l-2-(3-triflj -31-1-im dazol e- 4-car bonyl |
-piperidin-4-yfip ester [prepared in analogy to the
procedure described for exanpl from
5-chloro-3-nethyl-2-(3-trifluoro hyl - phenyl ) - 3H i m dazol e- 4- car boxylic
acid (exanple 74) and benzoi c aci
(S)-1-piperidin-4-yl-pyrrolidin- thyl ester 10 (internediate 6C)1 has
been saponified to give the title Conpound as col orl ess anor phous solid.
MS: 471.2 (MEE-, id). Exanple 76
[ 3- Cycl opriopial -@aleet hpl4iRe (Modedinf| descorrdt hox yexphay 1) - Steivnd-thdw2-4- y11- ( 4-
pyrrol i di n- higupiopReyEpimy L FRER@NANE] - (4-pyrrolidin-1-vl-piperidin- 1-yl)-
methanone (example 69) was reacted with pyridine-4-yl-boronic acid to give the title
compound as light vellow solid. MS: 498.1 (MH").

Example 71

10 {3-Bthyl-5-pyrimidin-5-vi-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-y1]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N
/"\\N

—

F w \ O
o
.

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}-



In analogy to the procedure described for exanple 2, the title conpound has
been obt ai ned by coupling of

3- cycl opr opywledenabhyl - 2- (4-trifl uor onet hoxy- phenyl ) PCI/EP2008/657934
-31-1im dazol e-4-carboxylic acid (intergediate 7) with
4-pyrrolidin-1-yl-piperidine to give the title conmpound as a col ourl ess

EX nmor p |h ou ? . S GhétHanolYBl exdffe 39 WM yédattbd with@y2QQH OOAERINLTIRRZONR/ROR34 - 90 -
anpl e

13- Qycl opr opy TPEUKEAE S0l d i ¥P: d8F P Hor y- pheny1) - 3H+ i mi dazol - 4- y1] - 144
(S)-2- hydroxynethyl -pyrrolidin-|-yl)-piperidin-|l-yll-methanone 5 In

anal ogy to the procedure descri bed ﬁ%i—@%g%ple 2, the title conmpound has
been obt ai ned by coupling of

3- cyclopropy@lﬁomgﬁhy@hﬂi¥@ivﬂwﬁmaﬁh@ﬁﬁﬁh@%y3@ﬁ@ﬁ@4ﬂ43HH#WH§?@@944 car boxyl
ic acid (isnt@pmRaiat eyl neMahdhe( (S)-1-pi peridin -4-yl-pyrrolidin-2-yl1)-

nmet hanol di-hydrochl oride [prepared as described for
((R)-1-piperidin-4-yl-pyrrolidBn2-yl)-nmethanol di-hydrochloride
(intermediate 2), but star from (S)-(-)-pyrrolidin-2- 10 )4-methanol ]
to give the tide conpound 3 ojour | ess anorphous solid. Ms: 493.3
(1)41-17). Exa 3

[ 3- Cycl opr opgpt-%- @* (S-hiri f L doronmet hoxy- pheny1) - 3Hi i dazol - 4-yI] -
(4- pyrrolidin- R pi-peri di n- Qyl ) et hanon e

O

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
10 iodide to give 4,5-dibromo-1l-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-triflucromethoxy-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
15 yeliow solid. MS: 501.0 (MH", 1Br).

Example 73

[5-Bromo-3-methyl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-[4-((8)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl}-methanone

Br Chiral
\©)\\

\""‘-—..OH



15 In anal ogy to the procedure described for exanple 2, the title
conpound has been obtai ned by coupling of

3- cycl opr opyalot/meshy1- 2- (3-tri fl uor omet hoxy- phenyl ) -ESHinrr@sieose- 4- car boxy
ic acid (prepared in anal ogy to the sequence described for the preparation
of internediate 7, but using 3-trifluoronethoxy-benzoyl chloride instead of

30 4-tri fljuommafi&ogsyﬂ.b? ZQYh Iﬁﬂflbi@rdf@@rﬁof&tz_ﬁ:ldleRS)»711{3)[SWrcEer%~3—methyl~2—(l3~
-pyrrolidin-1-yl-piperidi Q gjVv e. title conmpound as.colourless

Aot phous. soFropBsBRsaeall gttt bbb SnHaTh 0 A

[ 3- Cycl opr opybetbylnmstehjrteRred3n tanalfdyuo rdoarptobaleye- gehaityd jor 3tdmpin® dazob- 4- y11-[ 4
-((S)-2- hydrgxyreet Byl- P &0)ddi0m dey e Ri-PEL s da Yh be it hanong;3 5 In
anal ogy to tlg é?gcgﬁtre%Jgécﬁf@ea&?g%%gggﬁgfgqgg)%ﬁé%%?ﬁﬁé congﬁﬁ%d has
been obt ai%e@*lﬂpl‘?:owl iaﬁ‘b Bgnzoic acid (S)-1-piperidin-4-yl-pyrrelidin-2-ylmethyl “ester

3- cycl opr opydntbriretattysid Pin (13 il bf THE OMeOEL 1hioxs-tRixedy ) 6.83¢Hmiidazeahel 4f car boxyl
ic acid (see e Le. 7 w th. 1-pi.peridin-4-yl| -pyr i din-2~yl)-

ot hanol | ai <hyurebsreg AP ERRl bk Rl il PR e X

((R) - 1- pi pervahi themdpyuredoiprar ohsheld we-apiificdutithaiel (1di Nhydr oehdtiol vk with

(i nternedi at @oAk; thdstarsd Babds A Wa@Bl (b ware), dBYT &} Inflirdsidn sdify Fhdi®t hanol |

Lo give the L1 ile comoun, a3, col or) essramyPhos SOl G Mot (VLD

[ 3- Oycl opr opyC:ELPYIOIHDE2 3o ¥:1; @-gi-4 128 fzl (yomoiref thortiyle phepyb)l «8tblomisdazol - 4- y
11-(4- pyrrolidigsdssatla RiPedi@hia! 1)) - met hanone

Example 74

{5-Chloro-3-methyl-2-(3-trifluoromethyl-phenyl)-3H-imidazol-4-yl]-{4-pyrrolidin-1-yl-
15  piperidin-1-yl)-methanone

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-1 H-imidazole [Ali, A.; Napolitano, J.
20 M,; Deng, Q.; Ly, Z;; Sinclair, P. |; 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)- LH-imidazole; ii) carboxylation of 4,5-dichloro-1-
methyl-2-(3~trifinoromethyl-phenyl)-1H-imidazole 1o give 5-chloro-3-methyl-2-(3-
25 trifluoromethyl-phenyl)-3H-imidazole-4-carboxylic acid; i) 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).



1 51n analogy to the procedure described for exanple 2, the title conpound
has been obtai ned by coupling of

3-cycl opr opypledwmsst di n- 3-y1-2- (4-trifl uorornet hoxy- Hoempta)s/0s7934 92 -

3H i mi dazol e-4-carboxylic acid sodiumsg/t (internediate 8) with
4-pyrrolidin- 1 -yl.- piperidine to give the title conpound as a col ourl ess
anor phous solid. Ms: 526.4 (M-111) gxExaeid e 81

[ 3- Cycl opropyl-5-pyridin-3-yl-2-(4-trifluoronethoxy-phenyl)-3Him dazol -4-y
- [4- 5 ((S) r9¥%8§,§.@%h§ﬂu&&{lgﬂl& pgkemlﬂylal dgiogsryi hllrshoy11- et hanone

I n anal o to t ure |tIe conpound has
been o hydroxymethyl~pyrmhdm 1-yl}-piperidin-1- y]j-methanone P

CI Chiral
>Uk >

5 Inanalogy to the procedure described for example 73, benzoic acid (5)-1-{1-[5-chloro-3-

‘ S0H

methyi-2-(3-trifluoromethyl-phenyl)-3H-imidazole-4-carbonyl | -piperidin-4-vyl}-
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-yimethyl ester

10 (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)-3H-imidazol-4-yl}-(4-
pytrolidin-1-yl-piperidin-yl)-methanone

ﬂ o
N9 S QUM

In analogy to the procedure described for example 2, the title compound has been

15

obtained by coupling of 3-cyclopropyl-5-methyl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazole-4-carboxylic acid (intermediate 7} with 4-pyrrolidin-1-yi-piperidine to give the
title compound as a colourless amorphous solid. MS: 463.3 (MH").



obt ai ned by coupling of

3-cycl opropyl-5-pyridin-3-y1-2-(4-trifluoronethoxy-phenyl)-

3H i m dazokerAesmassboxyl i ¢ acid sodium salt (internmediratrardpsssrdsin
((S)-1-piperidin-4-yl- w pyrrolidin-2-y])-nmethanol di-hydrochloride

[ prepared as described for ((R)-1-piperidind-yl-pyrrolidin-2-yl)-nethanot
di - hydrochloride (internediate 2), hut atarting from(S)-
(-)-pyrrolidin-2-yl-nmethanol| to givé? Thitle conmpound as a col ourl ess
Exng;rg Ih g u Z 5 S O{|3!é%(do%sopyi—%ag'etﬁyl(Mdll—;fri}]hor()Mh%Qnglée%%—%?[lilﬁ)l%/zggg}qp—?t{- {QS:') P34 - 93 -
[ 3- Cycl opr opyir&ypythildiymoBdipdi-g)-pigenidip-fLivliorashaohoxy - phenyl ) - 3H-i mi dazol - 4-y
l1- (4- pyrrolidin- I-yl-piperidin- |-yl)-nethanone 5 In analogy to the
procedure described for exanple 2, the title ¢ und has been obtained by
coupling of 3-cyclopropylsg-pyrodi n-3-y1-2-(3-trifluoromethory-phenyl)-

3H i m dazol e- 4-carboxylic acid sodi sal t gp[npared in anal ogy to the
sequence descri bed fo i pternedi ate 8, but using

[ cydopropyl -(3- @ Rt hgxy- bénzoyl) - aiyi no] -acetic acid ethyl ester
i nstead of i oprQp NETT enzoyl)-am no}acetic acid
ethyl ester ipy step 8A) with 4-pyrrolidin - yl-piperidine to give the

ti de conmpound” as a col ourl ess anorphous solid. MsS: 526.4 Exanple 83
[ 3- Cycl opropyl-3-pyridin(3-trifluoronmethoxy-phenyl)-3Himdazol-4-yl] - [4-
15 ((S) - 2shymir axippetdiyHe- pyeadotel disaribed forlgrajpplp e, dhnsitlh ydrhpovat Han dae

obtained by coupling of 3-cyclopropyl-5-methyl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazole-4-carboxylic acid {intermediate 7} with ((S)-1-piperidin-4-yl-pyrrolidin-2-v1)-
methanol di-hydrochloride [prepared as described for ((R)-1-piperidin-4-yl-pyrrolidin-
2-yl)-methanal di-hydrochloride (intermediate 2), but starting from (S)-(-)-pyrrolidin-2-

10 yl-methanol] to give the title compound as a colourless amorphous solid. MS: 493.3
(MH).

Exampie 78

[3-Cyclopropyl-5-methyl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl}-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

@v2:qoM

In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of 3-cyclopropyl-5-methyl-2-(3-triftluoromethoxy-phenyi}-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

20 4-triflucromethoxy-benzovl chloride in step 7B) with 4-pyrrolidin-1-yl-piperidine to give
the title compound as colourless amorphous solid. MS: 463.3 (MH").



WO 2009/ 003861PCT/ EP2008/ 057934 - 94 - In analogy to the procedure

described for exanple 2, the title conpound has been obtai ned by coupling

of 3-cycl oproolyddsesespyri di n-3-y1-2-(3-trifl uor onmet hoxyrqahemokdsrozs

3H i m dazol e- 4-carboxylic acid sodiumsalt (see exanple 82) with

((S)-1-piperidin-4-ylpyrrolidin-2-yl)-nethanol di-hydrochloride [prepared

as described for ((R-1-piperidin- 5 4-yl-pyrrolidin-2-yl)-nmethanol

di - hydrochl oride (internediate 2), Mm ting from(S)-

(arfi)l‘ BK{)LS' !S(C)i ?)rbdf %}é;pg%;%atﬁol %trlﬂ rome h%}%éé}lletnlyﬁ 3%%@5&(@!@4-%?— Ezg((g')giwour less

[ 3- Cycl opr odwdiﬁow&ﬂhylﬁmmydipylrﬁliplnerﬁiwl)&’i angthanoné f | uor omet boxy- phenyl ) - 3HmM

i m dazol -4-y1]-(4-pyrrolidn-4-yl-piperidin-] -yl)-methanone I n anal ogy

to the proceéyre descrl bgg for exanple 2, the djitl e corrpound has been

obt ai nedbyco % ng opr opy1- 5- (6 hydroxy pyridin-3-yl)-2-(4-
y_

trifluororret

5 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 (see example 78) 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-

10 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)-3H-imidazol-4-yl}-(4-
pyrrolidin-i-yl-piperidin-1-y1)-methanone

At

O

N

W,

In analogy to the procedure described for example 2, the title compound has been

15

obtained by coupling of 3-cyclopropyl-5-pyridin-3-yl-2-(4-triflucromethoxy-phenyl) -



- 95 - Exanple 85

0- Cycl opropy1l-5-(6- hydroxy-pyridin-3-yl)-2-(4-trifluoronethoxy-phenyl)-3H
i m dazol - 4wy doodsébads( S) - 2- hydr oxymet hyl - pyrrol i di n- 1- yadrmrhpenirehisn- 1-yl i - net
hanone Ch Iral 0 HO 5 In analogy to tgg procedure described for exanple
2, the title conpound has been obtai ned”by coupling of

3-cycl opr opy%% %n{d%_lohsygE Mﬁ_@cygdldj' S'dlg’myé!a)t (%térﬂ’ledmte 8) w1th 4-pyrrolidin-I-yl-

trifluoromethoxy- I m dazol e-4-carboxyl| c aci IlVglntermedlate 9)
with ((S)-1-Piperpsét eitaﬁiﬁc e Yifle oVPPBRG i ol uTEs a%?h%éq’hdd Sy 'deHidri de
[ prepared as described for ((R)-1-piperidin-4-yl-pyrrolidin-2-yl)-nethanol

di -hydrochloride (internediate 2), hyt,l@gptarting from
(S)-(-)-pyrrolidin-2-yhnmethanoll to give e title conpound as yell ow

anor phous” s ofsi Cycld¥BspyB.Byrdbid MyE bk triIEr 2OLKOOBEEVRCTHEIRZA0BA057934 - 96 -
5 ({S)-2-hydroxymethyl-pyrrolidin-1-yl}-piperidin-1-yl]-methanone

£ N
X F B
F N =
O‘©\<” 1
N o Chiral
d N

.nli“\
OH

In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of 3-cyclopropyl-3-pyridin-3-yl-2-(4-trifluoromethoxy-phenyl)-
3H-imidazole-4-carboxylic acid sodium salt (intermediate 8) with {(S)-1-piperidin-4-yl-

10 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 (§)-
{~)-pyrrolidin-2-yl-methanol| to give the title compound as a colourless amorphous
solid. MS: 556.4 (MH").



Exanpl e 86
[ 3- Cycl opr opyl- 546- hydr oxy- pyridi n-3-y1)-2-(3-trifluoronethoxy-phenyl)-3H m
i dazol - 4- y &b fodbgpyasr ol 1 di n-1 -yl - pi peridin-I-yl)-nmet heoomez2oofki7osg 5 I n

anal ogy to the procedure described for gxanple 2, the title conpound has
been obtai ned by coupling of 3-cyclopropyl-5-(6-hydroxy-pyridin-3-y)-2-(3-
trifluoronmethoxy-phenyl)-3H i m dazol e-4-carboxylic acid (prepared in

anal ogy to the sequence descri bed f(%ﬁllﬁl%@prepar ation of internediate 9,
using lcyclo rop?/l -(3- _trifluoromethoxy-benzoyl)-am nol -acetic acid ethyl
ester i nst ead-@flopropek-opyrishiy b-vk 4 (3-trdlupiopfethosy-shew Hokyimiduslod 1 {4ni nol
-acetic aci dywidifin-egt@perikiin-stipmehdponsi th 4-pyrrolidin-1 - yl-piperidine to
give the title conpound as a col orl ess anorphous solid. Ms: 542.4 (Mt).

WO 2009/ 003861PCT/ EP20Q 7934 - 97 - Exanple 87

[ 3- Cycl opropyl- 5-(6-hy pyridin-3-yl)-2-(3-trifluoromethoxy-phenyl)-3H

i m dazol -4-y11444(S) - 2-1 oxymet hyl -pyrrolidin-1-yl)-piperidin- |

-yl | - met banone

5 In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of 3-cyclopropyl-53-pyridin-3-yl-2-(3-trifluoromethoxy-phenyl)-
3H-imidazole-4-carboxylic acid sodium salt (prepared in analogy to the sequence
described for the preparation of intermediate 8, but using [cyclopropyl-(3-
trifluoromethoxy-benzoyl)-aminol-acetic acid ethyl ester instead of [cyclopropyl-(4-

10 trifluoromethoxy-benzoyl}-amino]-acetic acid ethyl ester in step 8A) with 4-pyrrolidin-1-
yi-piperidine to give the title compound as a colourless amorphous solid. MS: 526.4
(MH™).

Example 83
[3-Cydopropyl-3-pyridin-3-yl-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl]-[4-
15 {(8)-2-hydroxymethyl-pyrrolidin-1-yl)-piperdin- I-yl]-methanone

NP Chiral

|

)

N7
\_F L Q OH
g2a R ey
O L



Chiral OOH OH 5 In analogy to the procedure described for exanple 2, the
title conpound has been obtai ned by coupling of
3- cycl opr opype®oiBethydr oxy- pyri di n-3-yl1)-2-(3- trifl PETEFEOHEP phenyl) - 3H
i dazol e-4-carboxylic acid (see exanple.§6) with ((S)-1-

pi peridin-4-yl-pyrrolidin-2-yl)-nmethanol di-hydrochloride [prepared as
geSﬁr idbedh}‘ an a((rjl(ﬂa%}r td &mp@rp&ah;faidaescﬂibyd fcﬁyerxmbﬂedj ﬂh@ﬂ&d}omlﬁﬁﬁhh&faﬁﬂ)een

i -hydrochl oride (jinter Jo .st

(S)-(-)-py I‘I‘(S) 4 Id byzcoqpﬂgn%toﬁ g%l?)plogﬂ 5- nd)tnh y pgtrlﬂuoromethog %heng “col or | ess
anor phous sdﬂiumﬁ¢ﬁ§€4&1%Xﬁv@NHdF0¢HM@NQO@9%®®@86@P@ﬁ¥ﬁﬁﬁb&@@%@%?QQA - 98 -

Exanpl e 88 pyrrolidin- 2*v) methanol di-hydrochloride prﬂ)ared as described for ({R})-1 F1per1dm—
[ 3- Cycl oprop trjfluor t hory- ph

enyl)- 3 PLﬁ%édﬁ?B“hﬁayﬁﬁmai%‘g&%&@F?E%HdebanW%B#ﬁérwﬂﬁﬁ“Wgny‘ﬁgfhanon e

5 I n anal ogy(-trichéinpracedumel | desgve theditlk aompxanphea 2plotitkes tinbipbogonpound

has been obt Iy ng of
3- cycIopropy?hgegagﬁggﬁHﬁstlfanyl pyrim di n-5-y1)-2-(4-
trifluoromethoxy-pbenyl)-3Him dazol e-4-carboxylic acid sodium salt

(internmediate 10) with 4-pyrrolidi nExampled peridine to give the title

conpound as yel | ow anor phous solid. M 573.2 (M-11). ?Exanple 89
[3-Cyclopropyl-5- ﬁs -hydroxy-pyridin-3-yl)-2-(4-triftuoromethoxy- pheny) 3H-

10 imidazol-4-yl]-(4-pyrrolidn-1-yl-piperidin-1-yi)-methanone

F

O

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-phenvl)-3H-imidazole-4-carboxylic acid (intermediate 9) with 4-

15 pyrrolidin-1-yl-piperidine to give the title compound as a colorless amorphous solid.
MS: 542.4 (MH"),



[ 3- Cycl opropyl-5-(2-nethyl sul fanyl -pyrimdin-5-yl1)-2-(3-trifluoromethory-ph
enyl)- 3Him dazol -4-yl1ll-(4-pyrrolidin-I-yl-piperidin-I-yl)-methanone WO
2009/ 00386 MG ERRA08/ 057934 - 99 - |In anal ogy to t hdPESLEHETE4 descri bed
for exanple 2, the title conpound has bgen obtained by coupling of

3-cycl opropyl-5-(2-net hyl sul fanyl - pyri m di n-5-y0- 2- ( 3-
trifluoromethoxy-phenyl)-3Him dazolgg;dscay boxylic acid sodi um salt
(prepared in analogy to the sequence escrlbed for the preparation of

: nt e:‘ medi at g | e-g’zlopkl i@déﬂgrdgbxy pyncli:;n 3-y1)-2- (4-tr1ﬂuorometho)qtf phenyl)-3H- Chyl t

cycl opropy r 0 I.C et hyl ester

i nstead of [ ﬁ¢ &§il (¥@%F?§W§WéF%8§C}ﬁgﬁ§ﬁv ?1dﬁﬁﬁggmﬁ@8tlc acid
ethyl ester in step 10A) with 4-pyrrolidin-1-yl-pipericline to give the
title conpougdiraas yel | ow anmor phous solid. Ms: 573.2 (M-1]). Exanple 90 10
[ 3- Cydopr opyl- 5-pyrli ng di n-5-y1-2-(4-trifluoronmet hoxy-phenyl)-3Him dazol - 4-
yll-(4- pyrrolidinEJ-yI-piperidin-I-yl)-nEthanone / 0-N C

HO

5 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 93 with ({5)-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

10 starting from (S)-{-)-pyrrolidin-2-yl-methanol} to give the title compound as yellow
amorphous solid. MS: 572.4 (MH").



To a solution of 0.08 g (0.14 mmwol ) of

[ 3- cycl opropyl-5-(2-net hyl sul fanyl - pyri m di n-5-

y1) - 2- (4- t MOPPEPFRet hny, - phenyl ) - 3Hi mi dazol - 4-yl ] -RAEPZENY SR din- 1 -

yl -pi peridin- 1- 15 vyl)-nmethanone (exagple 88) in 1 m of EtOH was added a
generous spatul a of Rainey nickel. The m xture was stirred for 15 m nutes
after which time the reaction was figdgnegs over Hyfl o and concentrated.
Purification by flash colum chronmatography [ CH2C12/ MeOH 8: 2] afforded
0.03 g (38%3af cibfiﬁ) piiid {cehyaeuapoundin 8s/ - @ol-BiubeseRRPHRAGYS SOl i d.  MS:

527.2 (MH7) 0386 P200. /0 0 - Example 91

13- Cycloproﬂ?ﬂ 5&§f %gmfé§2“T§‘?????nglgﬁgghoxy pheny1) - 311-i m dazol -
4-y11l- (4- pyrrolidin- I-yI pi peridin-1-yl)-nethanone og 5 In analogy to

t he procedure des hed for exanple 90, 13-cyclopropyl-5-(2- nethyls

ul fanyl - pyrimdin uor onet hoxy- phenyl) -3H imdazol -4
-yl -(4 - pyrrobdig- yIN pi p b—yl)-nethanone (exanmpl e 89) was
treated with ey ni ckél i & give the title conpound as yell ow
anor phous soti-€: WB: 52 anple 92 10 (5-

(2- Am no- pyri mMdin- ) 3- cyclopropyl 2-(4-trilluoronethoxy-phenyl)-3H md
a zol-4-y11- ( pyrr Oyl - pi peridin - 1-yl)-nmethanone

5 In analogy to the procedure described for example 2, the title compound has been
obtained by coupling of  3-cyclopropyl-3-(6-hydroxy-pyridin-3-yl}-2-(3-
rifluoromethoxy-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-

10 trifluoromethoxy-benzoyl)-aminoj-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").



WO 2009/ 003861PCT1EP2008/ 057934 - 101 - 0.06 g (0.1 mmot) of

[ 3-cycl opropyl-5-(2-net hyl sul fanyt-pyrimdin-5-yl)-2-(4-

trifl uor om#tH8%¥HEReNy 1) - 3Hi mi dazol - 4-yl | - (4- pyr r ol i(TTAFIOE S peri di n- 1-y
1) - et hanone (exanple 88) was dissolvegrin 1 m of DVA and 0.5 m of
hydrazi ne nonohydrate. The m xture was heated to 100 C for 24 h after which
time the solvent 5 was evaporated, thgp.kgy was re-dissolved in EtOH and a
generous spatul a of Rainey nickel was added. The mi xture was stirred for 1

h after which- a}jcmsprdpyl M@Sh;ﬂidxpwﬂﬁin@v;em Hyfrimeoandieenegeailn) atred.

Purification b 8: af forded 0.01
g (17% of Hﬁb ]ﬁﬁépgfﬁﬁhun nﬁloﬁy g%ELgﬁ%%bﬁ%gg gLV?%L(Wﬁ: 542. 2( MFD
). 10Exanpl e_
[ 5- (6- Ami no- pyri di -yl) 3- cyclopropymmmm(4-trifluoronethory-phenyl)-BH—im
i dazol 4-y11- (4-py i peridin-1-yl)-nmethanone CN 0.2 g(0.2
nmol ) of ] 3- cycl gprQpyi 1 ho-pyridin-3-yl)-2-(4- 15
triquoronetho%@-phenyl) 1]-(4-pyrrolidin-1-yl-piperidin-1-y
1)- nethanone—ﬁFﬂFernedi di ssolved in 3 mM of HBr/acetic acid
and the m xturel heat to NO C for 24 h. The solvent was evaporated and
the residue taken up~n CH ' washed with saturated sodi um hydrogen
carbonate solution, dri i th sodi um sul phate and
concentrated. Purificat{on by flash colum chromatography 20 [ CH2C12/ MeOH
8:2] afforded 0.05 g ( of the title conpound as a col orl ess anor phous

0
solid. Ms: 541.2 (%ﬁf&

5 In analogy to the procedure described for example 2, the title compound has been

obtained by coupling of 3-cyclopropyl-53-(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-hvdrochloride (intermediate 2), but

10 starting from (S)-{-)-pyrrolidin-2-yl-methanol] to give the title compound as a colorless
amorphous solid. MS: 572.4 (MH").



WO 20091003861PCT1EP20081057934 - 102 - Exanple 94

[ 546- Ami NOogRYhdothbd @ y1l) - 3-cycl opropyl-2-(3-trifl uor gueiBoxyesphgnyl) - 3Him
dazol 4-yl k pyrro I di nThyl - pi peri di n- 1{{1) nmet hanone 5 In analogy to the
procedure described for exanple 93, the’®itle conpound has been obtained by
reaction of |3-cycl opropyl-5-(6-di benzyl am no-pyridin-3-yl)-2- (3- trifl
uor omet h oxy-phenyl) -3 Him dazol - Zxample 8§ 4- pyrrolidin-1-yl-piperidin-1
-y1l) - methanone (prepared in anal ogy to the sequence described for the
prepar ati on [Rfcycipapiedi2abehddulfabilpytisidng 5-y1)-2-(4-triflucromethoxy-phenyl)-

[ cycl opropyl ugre tic 10 acid ethyl ester
i nst ead of E?%FS%%%ph é%gf ?%ﬁ%?Fﬁégﬁ%i§@ggﬁ§%§@§ganlno] acetic acid
ethyl ester in step 11A) mﬁth HBr / acetic acid at 100 C as yell ow

anor phous sol i dF : 541.2 (MEV ). WD 2009/ 003861PCT/ EP2008/ 057934 - 103 -
Exanpl e 95 [ 3-Cyc opyl-5-(11/- [1

,2,4]triazol -3-y®Q-2-(4-trifluoromethoxy-phenyl)-3Fir-imdazol 4-y11-(4-pyrr
olidin-1-yl-piperi 1-y1) - met hanone

—N
N =N
K;r" Y \ r{)\&s\

5 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").

10 Example 89

[3-Cyclopropyl-5-(2-methyisulfanyl-pyrimidin-5-y1)-2-(3-trifluoromethoxy-phenyl)-
3H-imidazol-4-yl]-{4-pyrrolidin-1-yl-piperidin-1-yl}-methanone




5 A solution of 0.07 g (0.1 mmol ) of

[ 5-(1-benz 1411, 2, 41triazol - 3-y1) - 3-cycl opr opyl- 2-

uor omret hoxé’op}ﬁ WHGPFL 31 i ni dazol - 4-yl | - (4-pyrrolidin-P szﬂﬁi”?fé?-”m n-1-y1)-
met hanone (internediate 12) and a genergus spatula of 10% pal | adi um on
activated charcoal in 1 m of MeOH nade acidic by addition of a few drops
of 25% HCl wasnsloy e gheupradesdurs rdescaibah &pheaparist 2, Hgﬁﬁé@gé@mrwdﬂ@s WeemThen, t he

m xture was Jﬁtdlﬁeﬁrqq’ Qaplirfy fdr 0 - C;Qo;crem_@r{tzrr@éﬂeﬂkumi fc?h@maﬁsg -due.(taken up
in CH2Cl2. Thﬁ %largl %Haa)e }ﬁa ‘“n? }é\/l E sat.ura ESv%drogen
carbonate sof'G¥g"8R< { v SUPPHAS <Sh & W8hc ‘?:pé

Puri fi cati omnblpgf kasgh s@q;leucmdaschﬂ)&ﬂrmro@le apdpprafi@h of Zr(farzie%GHOQbﬂn to& 2]

af f or ded I e hgus sol i d.
VS 516, 2 VOS54 %%%&%%ﬁ B0 Ga Lo i, 0 B GRERNGE

[ 3- Cydopr opy!Err(Rrh{fdrgseyms) PWn‘i"’é?F‘W gy |- %efc%%f@ sthyl sroletmoX 4 phenyl) 3
H m flazol 4 - ikl 4-pfer QM- DI ﬂpﬂidjimy? «it pRrdidicBmpoynll)as FBlohanomghous sdGd7% 7" . 5
A sol ution (0.1 nmo 0]

[3-cycl opr og%/’li(ggg'(@&%ﬁi(eghyl sul f anyl - pyri ni di n-5-y1)-
2-(4-trifluoronethoxy-phenyl)-3Himdazol -4-y1]-(4-pyrrolidin-21-yl-piperidi

n-1-yl)- nethanone (exanple 88) and Hanbpiabo of 6M sodi um hydr oxi de sol ution
in 0.5 mM of DVBO was heated to 100 C for 3 h. The DMSO was renoved usi ng

an 1 sol Ut SRR3R i latin AN UBNGSUARHBEOGMAY) BHTAd.5. oW pE epar ati ve

HPLC af f or di }g title conpound as a col orl ess

anor phous sof’ ’E?leﬁsl %5’5!%‘3“5/? (]Mqi“}“ethanone

e

O
— N
=N
v LA

To a solution of 0.08 g {0.14 mmol} of [3-cyclopropyl-5-(2-methylsulfanyl-pyrimidin-5-
y1)-2-{4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-

15 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:Cly/
MeOH 8:2] afforded 0.03 g (38%) of the title compound as a colorless amorphous solid.
MS: 527.2 (MH")



WO 2009/ 003861PCT/ EP2008/ 057934 - 105 - Exanple 97

(3-Cycl opropyl-5-(1H pyrazol -4-y1)-2-(4-trifluoronethoxy-phenyl)-3Him dazo
| -4-y11- (ﬁf WW@%FHinThyl-piperidin- 1-y1)-nethanonéTTéT$ B %ﬁﬁogy to the
procedure described in exanple 95, theidtl e conpound has been obtai ned
from 541 -benzyl- 1H pyrazol -4 -yl)-3 - cyclop ropyl-2 - ( 4- trifl
uoronet hoxyp h enyl) -3H imdazol - gdaydlesi ( 4 - pyrrolidi n- 1 -yl - pip
eridi n- 1 -yl) -methanone (internediate 13) by hydrogenation with 10%

pal | adi um on3atyaibpmall-I-gyrgride-3yie- Gittifherooapounshead) -8 Blimidaas g-wdlrt@r phous

solid. Ms: 515, 2.(\A4%-11)... i I 8
13-Cydopropf¥%§ﬁT&ﬂg§F§%%FPﬁggﬁﬁgg@%ggtrifIuoronethoxy-phenyl)-3kkinidazol-
4-y11- (4-pyrrolidin-1-yl-piperidin-1-yl)-methanone WO

2009/ 003861PCT/ EP26B8( 057934 - 106 - In analogy to the procedure described
in exanple 95, thg (| e conpoundwhas been obtained from[54 1 -benzyl- 1H

pyrazol -4-y1) - ; 4 W3- trifl

uor orret hor yphe 4-y>| (4-pyrroliclin- 1 -yl-piperidin- 1-yl)
- met hanone (B%qgaFed in t he sequence described for the
preparation of§inter iate 13, but using 5

[ cycl opropyl -(3-trifMNioro 6ky- benzoyl)-anino] -acetic acid ethyl ester

i nst ead of Icyclopropégi::§trifluoronethoxy-benzoyl)-aninoI -acetic acid

ethyl ester in step 13A) by hydrogenation with 10% pal | adi um on charcoal to
give the title conpoun col orl ess anorphous solid. Ms: 515.2 (WVH).
Exanple 99 10 [ 3-Cy propyl-5-(1H[1,2,3]triazol-4-yl)-2-
(4-trifluoronmethoxy-phenyl)-3H i m dazol 4-y1]-(4-pyrrolidin-1-yl-piperidin-1
-y1l) - met han one

5 In analogy to the procedure described for example 90, [3-cyclopropyl-5-(2-
methylsulfanyl-pyrimidin-5-yl}-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 (MHE™Y.

Example 92
10 [5-(2-Amino-pyrimidin-5-yl)-3-cyclopropyl-2-(4-trifluoromethoxy-phenyl)-3H-
imidazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)}-methanone

F

b

@)

Q

N
N/ =N
v \ N/)\NHZ
o

I



In anal ogy to the procedure described in exanple 95, the title conpound has
been obtainedfronf 54 | -benzyl-1H[1,2,3] triazol-4-yl ropyl - 2- (4-
15 trifl uoWé’r’r"g?gﬁ’n%yl phenyl) -3 Him dazol - 4- yl | C)WE%N%M%&Q
-(4-pyrrolidin-1-yl-piperidin-1 -yl) --Iffethanone (internedi ate 14) by

hydr ogenation with 10% pal I adi um on charcoal to give the title corrpound as

col orl ess arfd¥phoutd-sommpl) Mg 1Bxsclopremip) 2-mofipylsulfanyl- PY“mldm 5-yD)-2-(4-

2009/ 003861%&(&9}%&@%@9@%3?[ ih(ldzol- 45’1@&@}!&0&&3@-1 yl-piperidin-1-yl)-

[ 3- Q/cloprop 2-h X |f| r-onet hox henyl) 3Hi
m dazol - 4- y17< %10 I’(% %é%{%) x¥as gsscﬂve‘t‘i% ZI(ngDL/% ‘8 rrF P% %Fg al ogy

to the pr ocedmCéYdfetscﬂ*hbedxlﬁ@rwaekaﬁ@He 120 ¢ e 2t4|ht 4f@r Wbﬁb@tmdhm@évebben

obt ai ned Ry ¢cQupl, bﬁ&d%en?‘ﬁ came%&maln @td}zamﬂgeg&ﬁﬁ%ﬁﬂumdFRﬁné’yl*):ck%i' ( 3-
trifluoronethox enylz(BH-lm zol e- Bé}elc a:ﬁdég Eﬁ?ﬁi

anal ogy to t#&? é‘éﬁgu@ﬁfd’é‘ YESEritheE fP‘b‘rhffFFé“’EiF patedt YEAEE o te 9,
but usi ng [ cyeteaapiedyPed@atidr iby| feh ombino xjrdrenaoyrby - BIH.AbMdE@E | &2aci d
ethyl ester fi%?c;eg%]o% )S!l’/g/y)ctl)fottﬂr Qi?%lco 1§0urgdoas a co orlitss rphous (sjohd MS:

trifl uororret am nor-acetic acid et éster

2-benzyl oxy- 5‘@@%‘1@@]0)“ nic acid instead of 6- benzyl oxy- ni cotl nic acid in step
9A) with 4-pyrrolidin- | -yl-piperidine to give the title compound as

yel | ow angrphous solid. Ms: 542.2 (M) 93 WO 2009/ 003861PCT/ EP2008/ 057934
- 108 -

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

L

0

_

VY
OL)

02 g {02 mmol) of [3-cyclopropyl-5-(6-dibenzylamine-pyridin-3-yl)-2-(4-

\ N/ NH2

15  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

20 [CHaCl/MeOH 8:2] afforded 0.05 g (39%) of the title compound as a colorless
amorphous solid. MS: 541.2 (MH"}



Exanmpl e 101 [3-Cyclopropyl-5- ( 2- hydroxy-pyridin-4-yl1l)-2- (
4-trifluoronet hoxy- ph enyl)-3 11i m dazol-4-y11-
(4- pyrr ol | ORI per i di n- 1-y1) - net hanone 5 I n af&S§YE Phe procedure
descri bed for exanple 2, the title compound has been obtained by coupling
of 3-cycl opropyl-5-(2-hydroxy-pyridin-4-yl)-2-(4-
trifIuoronethoxy-phenyl)-311-inidazqhgn%e@ﬁrboxylic acid (prepared in
anal ogy to the sequence described for the preparation of intermnmediate 9,
but using 2- bQﬂAMhﬂxyhﬁmeq@Eiﬂkbp@pﬂdﬁ@ﬂﬁﬂ@@ﬂmﬂhoﬁ#@enﬂyBHkahbﬂOtiniC
acid in step, piperidine to give the title
conpound as y@ﬁ Wr}aor]%girnp 5119“!551 Yl lf%lthag%(g 2 (MH). WO
20(19/003861PCT/EP2008/1157934 - 109 - Exanpl e 102
[ 3- Cycl opropyl-5- et hyl ~2- F3- nor phol i n-4-y1-5-trifl uoromet hyl - pheny1) - 3Hi m
i dazol 4-yl]-(4-py vdin I-plperldln | -y1l)-nmet hanone 5 In analogy to
t he procedure des d for exanple 2, the title conmpound has been obtai ned
by coupling of
3-cycl opropylsb- net hyl - 2- (3-nmor phol i n-4-y1-5-trifl uoronethyl phenyl)-3Himd
azol e-4-carb Le7ag,d (internediate 15) with 4-pyrrolidin- 1-ylpiperidine
to give the titleyconpound as yell ow anorphous solid. Ms: 532.2 (MH).
Exanpl e 103 (3-Cy opyl-5-furan-2-yl-2-
(4 ttifluoroméd )-3Him dazol -4-yTh (4- pyrrolidin-

1-yl -piperidin-I-

5 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-y}-(4-pyrrolidin-1-yl-piperidin- [ -yl)-
methanone (prepared in analogy to the sequence described for the preparation of
intermediate 11, but using [cyclopropyi-(3-trifluoromethoxy-benzoyl)-aminol-acetic

10 acid ethvl ester instead of [cyclopropyl-(4-triflucromethoxy-benzoyl)-amino}-acetic acid
ethyl ester in step 11A) with HBr / acetic acid at 100 °C as yellow amorphous solid. MS:
541.2 (MH").



- 110 - 5 1In analogy to the procedure described for exanple 2, the title
conpound has been obtai ned by coupling of A

3- cydopr opYP-BUf08en- 2- y1- 2- (4-tri f 1 uor onet hoxy- phenyEFFBH #5201 e- 4- car bo
xylic acid (internediate 16) with 4-pyriwslidin- Dyl-piperidine to give the
title conpound light brown oil. MS: 515.3 (VH ). Exanpl e 104

[ 5-10odo-3-nmethyl-2- (4-trifluoromet hydnpbhenyl)-3Him dazol - 4-y1] -
(4-pyrrolidin-I-ylpiperidin-1-yl)-nmethanone 10
[3-Cyclopropyl-5-(1H-{1,2,4] triazol-3-y1)-2-(4-trifluoromethoxy-phenyl)-3H-imidazo!l-

4-yl]-{4-pyrrolidin-1-yl-piperidin-1-yl}-methanone

F
F

P
v“ N

VY
N—N
H

A C

5 A solution of 0.07 g (0.1 mmol) of [5-(1-benzyl-1H-[1,2,4]triazol-3-yl)-3-cyclopropyl-2-
(4-triftuoromethoxy-phenyl }-3H-imidazoi-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yi}-
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,

10 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 [CHClL,/MeOH 9:1 t08:2]
afforded 0.04 g (64%;) of the title compound as a colorless amorphous solid. MS: 516.2
(MH").



In anal ogy to the procedures described for internmediates 1B, 1D-F and to
the procedure described for exanple 2, the title conpound has been obtai ned
by i) tran¥foltiseh of 4- trifl uoronet hyl - benzal dehyf@/hPatigs793d
2-(4-trifluoronethyl-phenyl)-11-1-im daggle; ii) iodination of
2-(4-trifluoronethyl-phenyl)-1Him dazole to give 4,5-diiodo-2-(4- 15
trifluoromethyl-phenyl)-1Him dazol g, . gptbyl ati on of 4,5-diiodo-2-(4-
trifluoronethyl-phenyl)-1Him dazol € To give

4, 5-di i odo- 1@@&@59@21:5(-&:13@&&&%%@&-@ piﬂ@mﬁﬂaﬁoréiﬂeéhe};dﬂmlf@sm v)
carboxylation.%%ﬁﬁiq-?'io .H.qu3LQy%; igﬁ-trﬂfluoronet yl ph

enyl) - 1Hi mi PRSP 8 [{J?Y\Pé) 1din-1-yl-piperidin-1-¥I)-methanone
5-i0do-3-nmethyl-2-(4-trifluoronethyl-phenyl)-3H m dazol e-4-carboxylic acid;
v) coupling of 5-i@do-3-nethyl-2-(4-trifluoronethyl- 20

phenyl )-31-1-i nf ol e-4-carboxylic acid with 4-pyrrolidin-1-yl-piperidine
to give the title/cdnpound as yel | ow anor phous solid. Ms: 533.2 (MEIJI).
WO 2009/ 003861PCFAEP2008/ 057934 -ill- Exanple 105

12-(3,4-Dichloro-p ) - 5-i odo- 3-nmet hyl- 3Hi m dazol -4-y11-(4-pyrrolidin-I-
yl pi peridin-1-yl) none 5 In analogy to the procedures described for
i nternedi ates 1B, and to the procedure described for exanple 2, the
title conpound has beenyebt ai ned by i) transformation of

3, 4-di chl or o- benzal dehyde 3, 4-di chl oro- phenyl ) - 1H-i m dazole; ii)

i odi nation of 2- ( - HSI ) -1Hi mdazol e to give 2-

(3, 4-di chl oro-phenyt) Wi dazole; iii) nethylation of

2- (3, 4-di chl or o- phe ~ydii odo- 1 Himdazole to give 10

2- (3, 4-di chl or o- phenyl )i-4, 5-dii odo-I -methyl -1ff-im dazole; iv)

)i

car boxyl ati on Qf di chl or o- phenyl) -4, 5-diiodo-|-nethyl-1H i m dazol e
to give 2-(3,4-dlNchl oro- phenyl)-5- iodo-3-nethyl-3H i ni dazol e-4-car boxylic
acid; v) coup\hi of 2-(3, 4-dichl oro-phenyl) -

5-i o0do- 3- net hyl - 3H-i m dazot e- 4-carboxylic acid with
4-pyrrolidin-1-yl-piperidine to give the title compound as |ight brown
anor phous 3sof iselutiquef 083 (§- l(rmqqﬂ) ob @-§3{ciopropyi~5-{2~methylsulfany] -pyrimidin-5-yl}-

2-(4-triflaoromethoxy-phenyl}-3H-imidazol-4-vi}-(4-pyrrolidin- 1 -yl-piperidin-1-yl)-

methanone {example 88) and 0.1 mi of 6M sodium hydroxide solution in 0.5 ml of

DMSO was heated to 100 °C for 3 h. The DMSQO was removed using an Isolute SPE 103

cartridge, and the crude product purified by preparative HPLC affording 0.01 g (22%) of
10 the title compound as a colorless amorphous solid. MS: 543.2 (MH").



WO 2009/ 003861PCT/ EP2008/ 057934 - 1 12 - Exanple 106
i 5-Met hotcy-3-net hyl -2-(3-trifluoronethoxy-phenyl)-3Him dazol -4-y11-(4-pyr
rolidi nl-yWOAM&03841 n- 1-y1) - net hanone 5 | n anal ogy R3"#HE Y Seedur e

described for exanple 2, the title conmposend has been obtained by coupling
of

5-met hoxy-3-nmet hyl-2-(3-trilluoromethox M enyl) 3H m dazol e- 4- car boxylic
acid (internmediate 17) with 4- pyrror—aln- -piperidine to give the title

conmpound as siQRtopRIpOVE (101 ﬂnyram-yﬂ53(43nﬂ1wru)m)tho£§@éﬁfmbHw]ﬂaﬂiﬁzol 4-yl}-

L3- Met hy1- 5 r -trifluoronethyl-phenyl)-3Himdazol-4-yl11-
4- pyrrglldl %ﬁbw %Pgé&?ﬁmﬂ%ﬂqﬁﬂbnﬁ ?ﬁéﬁone a 913 d ) Sft ’ v

F’\/F H
N

Y
N

5 In analogy to the procedure described in example 95, the title compound has been
obtained from  [5-(1-benzyl-1H-pyrazoi-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™).

10 Example 98

[3-Cyclopropyl-5-(1H-pyrazol-4-y1)-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yll-
(4-pyrrolidin-1-yl-piperidin-1-yl}-methanone

H

N\

\ /N £::>
I Q



met hanone (exanple 104) was reacted with pyrimdine-5-yl- boronic acid to

give the title conpound as col orl ess anorphous solid. NMs: (M1).
Exanpl e 1080 2009/003861 S T W

[ 2- (3, 4- Di chl or o- phenyl ) - 3- met hyl - 5- pyrtoéit di n-5-y1- 3H i m dazol - 4-yl | - (4- pyr
rolidin5 1-yl1-piperidin-1-yl)-nethame In analogg to the procedure
descri bed fdp aglagplety, prgzczdm descibech o pgophefy Ithe BUg eriprogind has been

net hy : 3?013 ;Hb@h?&:@' ‘f}or%ri' I {5 @%wr-mlpyﬂm-élyn ey dRipRsi- glmn&zélm%biﬁewmt Pﬁnone (
exa e wa acl e oni acCl 0 glLve e
tltrg compouli§™ i%gﬁéTB?Vﬁgg'qé%%ﬂﬁg%%édﬁp?8%#ﬁg’wsna§§§n§ RV Exanpl e

109 analogy to the sequence described for the preparation of intermediate 13, but usmg

Ei Met Ih?/ll 50 yc'fdf%ﬁl' ?5 M}hu&oﬁn@ﬁagﬂ E%ﬂ%)%ﬁgﬂﬂceﬂ&hgay | e)thy:l;"é’s!emlgﬁgagl aft-yl -
- (0] I I N- perirdin-1I- - et hanone

by [cyclopropyl- 8«} tnﬂuoromethoxyybenzoy]) amino|-acetic acid ethyi ester in step 13A) by
hydrogenation with 10% palladium on charcoal to give the title compound as colorless

amorphous solid. MS: 515.2 (MH").

Example 99

10 [3-Cydlopropyl-5-(1H-[1,2,3]triazol-4-y1)-2- (4-trifluoromethoxy-phenyl}-3H-imidazol-
4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

H

\N\Nf’?’
OO
oF A 0

F

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-y1)-3-cyclopropyl-2-(4-
15 trifluoromethoxy-phenyi)-3H-imidazol-4-yi]-(4-pyrrolidin- 1-yl-piperidin-1-yi) -

methanone (intermediate 14} by hydrogenation with 10% palladium on charceal to give

the title compound as colorless amorphous solid. MS: 516.2 {(MH").



- 114 - In analogy to the procedure described for exanple 7,

[ 5-1 o0do-3-net hyl- 2-

trifl uoror‘r%’toﬁﬁ S”"Wf@nyl) 3H i mi dazol - 4-y11- (4-pyrroli &CH/EEZQOWW&‘ Iperidin-1
-yl) - methanone (exanple 104) was readbed wi th pyridine-3-yl-boronic acid
to give the title conpound as |ight yell ow anorphous solid. MS: 484.3
(MH). 5Exanple 110 Example 100

[ 2- (3, 4- Di chl oro- phenyl) - 3- met hy45- pyri di n-3-y1- 3Hi m dazol - 4-y1] - (4- pyrrol
idin-1- yl- ﬂﬁﬁéﬂb@mpﬂﬁi@ﬂ%dnnwmamﬁméVU2(%Hﬁmabegymtnphmehﬁﬁbcedure

descri bed f 5-io0do-3- 10

nmet hy1- 3kklgldﬁ§aqp} ’“kﬁaﬁiﬁ 5ﬂ%%P%P{?§HQg?%%%1dln | -y1l) - met hanone
(exanpl e 105) was reacted wi th pyridine-3-yl-boronic acid to give the title

conmpound as col orl ess anor pho lid. VM5 484.3 (MEI 2C1). - 115 -
Exanpl e 111
(5-(2- Am no-pyrimdin-5-¥1 -methyl-2-(4-trifluoronethyl-phenyl)-3Himdaz

ol -4- yla- (4H8ynolld|n- -yl tii peridi n-1-y1l) - net hanone

Q\Z/A

5 In analogy to the procedure described for example 2, the title compound has been

O, F

XF

F

obtained by coupling of  3-cyclopropyl-3-(2-hydroxy-pyridin-4-yl}-2-{3-
triffuoromethoxy-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-

10 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").



5 In analogy to the procedure described for exanple 7,

[ 5-1 odo- 3-net hyl- 2-( 4-

trifl uor onEOAMIBHENY 1) - 3H-i mi dazol - 4-y11- (4- pyrrol i AGTEPZEHEPBperi di n- 1-y1

)- met hanone (exanple 104) was reacted jpgth 2-am no-pyrimdin-5-yl-boronic

acid to give the title conpound as colorless solid. MS: 499.7 (MH).

Exanple 112 10

[ 5- (6- Ami no- pyridin-3-y1)-3-net hyl- %g%%ﬁ?#%fluoronethyl pheny1) - 3H—inidazo

-4-y11- (4- pygraye l|0 ?15 (-Mﬁytiﬂb@%haihf& ﬂi)—%@wﬂ[ﬁbmmﬁb‘h&yl )-361-

2009/003861PCI4EP /057%@? % d 1q? qu o the procedure descri bed

for exanpl e F0¥R- Y qliRyr H’S/]IYZ’l]feﬁ‘m “yl)-metiahon

trlfluoronethyl phenyl )-3H i m dazol -4-yll - (4- pyrrolidin- 1 -yl-p

i peridin- 1-yl1l) - nethanone (e |l e 104) was reacted with

6- am no- pyri di n- 3-yl -boroni c agid Yo give the title conpound as off-white

solid. MS: 499.2 (M-11. 13

i 5- (6 Hydr oxycpyri di n- 3- 1) -met hyl-2-(4-trifluoronethyl -phenyl)-3H i m daz
ol -4-yll - -pi peridin-|-yl)-nmethanone OH

5 In analogy to the procedure described for example 2, the title compound has been
obtained by coupling  of  3-cyclopropyl-3-(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-

10 piperidine to give the title compound as yellow amorphous solid. MS: 542.2 (MH").



In anal ogy to the procedure described for exanple 7, [540do-3-nethyl-2-(4-
to trifluoronethyl-phenyl)-3Himdazol -4-yl]

- (4- pyr r o1 M003BEL pj peri di n- 1-y1) - net hanone (exanpli@/EFRR§ IS r eact ed
wi t h 6- hydroxy-pyridin-3-yl-boronic aci@gpi nacol ester to give the title
compound as off-white solid. Ms: 500.2 (1\4114). WO

2009/ 003861PCT/ EP2008/ 057934 - 117 %ggﬁ%ﬁ?%e 114

{5-(2- Met hoxy- pyri m di n-5-y1) - 3- nmet hyT - -trifluoronethyl-phenyl)-3Himd
azol -4- yll -4 anr uszlinah;u-ztas lﬁbl@ﬁblﬁrdll pkslerifliproikiiaphas )G H-uillfzoRnal ogy to
t he procedur crl Ig_ eXﬁggL A 5- |odo 3-nmet hyl-2-(4-

trifluoroner BRPY f&ﬁe Y - (4 -pyrrolidin-1
-yI-piperidln - y1) - met hanone (exanple 104) was reacted with
2-nethoxy-pyrirnidiniB-yI-boronic acid to give the title conpound as |ight
yel |l ow solid. Ms: f(MTI). Exanple 115 10

{5-(2-Hydroxy-pyrimdin- 5 yL.-3-nmethyl -2-(4-trifluoronethyl-phenyl)-31/-im
dazol -4- yl1-(4-pyr . di n- 1 I-plperldln 1-y1) - met hanone CH

0 WQ

In analogy to the procedure described for example 2, the title compound has been

L*,]

obtained by coupling of 3-cyclopropyl-5-methyl-2-(3-morpholin-4-yl-5-trifluoromethyl-
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
10 {3-Cyclopropyl-5-furan-2-yl-2-(4-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl]-(4-
pyrrolidin-1-yi-piperidin-1-vl)-methanone

N
Oz

N
N7 R

@]
\N



- 118 - A solution of 0.25 g (0.49 mmol) of

[ 5- (2- met hoxy-pyri m di n-5-y1)-3-net hyl -2-(4-

trifl uor on#thiphegefehy 1) - 3H-i m dazol - 4-y1 J- (4- pyrrol i BITEPZ0P8/85P34 o
iperidin-1 -yl) - nethanone (exanple 114).in 10 m of MeCl2 was cool ed down
to 0 C then, 0.97 mM (1.0 mwol) of a boron tribrom de solution (1.0 nolar
in IVEC12) wefrnemaldgjﬁdtkarpd)dsdnm dsatted an chniplod, teeitwasnpanibe epn to RT. After
3 hours, ﬁnmw&%hh b%-GLBS164- 5. £6m. Z'Jﬁlbt—(rzlat'nﬁécﬁ-gm\é\ﬂhB AnffHAoLS sodi um

hydr ogen car ate’'so hen xtra tw ce t he organic
phases were faReg? v&aﬁbﬂ%?‘é‘? mtﬁ‘i“?*@&“%\?i‘r““ﬁﬁé’ﬁ%%‘i%%ﬁ? %" P#"fered and
evapor at ed tibe gily@npoG8ligyt (:8%n ¥l B: T1AE (MH').e conpound as yel | ow sol i d.
M5: 501.2 (1\41-e). |InExanple 116

[ 5-1 odo- 3°met hyl -2-(6-trillapronethyl-pyridin-3-yl)-3Hinidazol -4-yll -
(4-pyrrolidim1 -yl-piperidin- 1-yl)-nethan one 1In analogy to the
procedures described for internedia 04l D-F and to the procedure 15
described for exanple 2, the title %%?rnp%r% has been obtained by i)

transf or mat i BNooE-3bnetityl- b4 HETUQ P diyy1-pRMY ) BHBnidaz6 PA-Pi A gty siRtid - ny 10
5-(11-/-imcl.azo). ; 1%6]{2 trifluoromethylpyridine; ii) iodination of

5- (111-i mi daZBf =% ‘f?s PP uor onet hyl - pyridine to give 5-
(4,5-diiodo-1Himdazol -2-yl)-2-trifluoronmethyl-pyridine; iii) methylation
of 544,5- diiodo-1Him dazol-2-yl)-2-trifluoronethyl-pyridine to give
5-(4,5-diiodo- 1-nethyl- 20 1Him dazol-2-yl)-2-trifluoronethyl-pyridine;
iv) carboxylation of 5-(4,5diiodo-1- nethyl-

1H i m dazol -2-yl1)-2-triflupronethyl-pyridine to give 5-iodo-3-nethyl-2-(6-
trifiuoronethyl-pyridi nf\f -Wl) - i m dazol e-4-carboxylic acid; v) coupling
of 5-iodo- 3-

met hy1l-2-(6-trifl
with 4- pyrrFI i di
anor phous soF| 5}

10

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-
trifluoromethvl-benzaldehyde into  2-(4-trifluoromethyl-phenyl)- 1 H-imidazole; ii)
iodination of 2-(4-trifluoromethyl-phenyl}-1H-imidazole to give 4,5-diiodo-2-(4-

15 trifluoromethyl-phenyl}-1H-imidazole;  ii)  methylation  of  4,5-dilodo-2-{4-
triftuoromethyl-phenyl)- 1 H-imidazole to give 4,5-diiodo-1-methyl-2-(4-trifluoromethyl-
phenyl)-1H-imidazole; iv) carboxylation of 4,5-dilodeo-1-methyl-2-(4-trifluoromethyl-
phenyl}-1H-imidazele to give 5-iodo-3-methyl-2-(4-trifluoromethyi-phenyl)-3H-
imidazole-4-carboxylic acid; v} coupling of 5-iodo-3-methyl-2-(4-trifluoromethyi-

20 phenyl}-3H-imidazole-4-carboxylic acid with 4-pyrrolidin-1-yl-piperidine to give the
titte compound as yellow amorphous solid. MS: 533.2 (MH").



[ 3- Met hy1l-5-pyridin-3-y1-2-(6-trifluoromethyl -pyridin-3- yl) 3Him

dazol -4-y1 rroI|d|n 1-yl - pi peri di n- I-yI) nethanone in anal ogy to
t he proced&%ﬁ&aﬂg l bed for exanple 7, 15-iodo-3 §¥“?RP§%“B4
trifluoromethyl-pyridin-3-yl)- 3H—|n1dazmh 4-y11- (4 pyrrolidin-1 -yl-p ipe
ridin-1 -yl) - methanone (exanple 116) was reacted with

pyridine-3-yl -boronic acid to give ghendld fdse conpound as col orl ess
anor phous solid. Ms: 485.4 (MHa). Exanple 118 10

13- Met hy 1- 5- [pyBimichilerophydyd )25-iodo-3-methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yl-

(6-trifluoro r - y1) - 3H-i mi dazol -4-yl - (4-

pyrrolidin-I*- %n%%égyl%g&go -yl) - net han one - 120 - net hanone (exanple
116) was reacted with pyrimdine-5-yl-boron ¢ acid to give the title
conmpound as col orl ess anofphous solid. Ms: 486.3 (M-1). Exanple 119

[ 3- Cycl opropyl- 5- pyr| - 5-yl- 2- (4-trifluoronet hoxy-phenyl)-3Thi m dazol -
-yl]- [4- 5 é(S) - hy xeyhyl - pyrrolidin-1-yl)-piperidin-1-yll-nmethanone
| n anal ogy t&the » res \descri bed for exanple 90, internediate 9C and
anple 2, the title conmpound has been

obt ai ned by i?
3-cyc|opropy@-
ny1) -

5- (2- net hyl sul -pyrimdin-5-yl)-2-(4-trifluoronethoxy-phe
C

5 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 1) transformation of
3,4-dichloro-benzaldehyde into 2-(3,4-dichloro-phenyl)-1H-imidazole; 1) iodination of
2—(3,4~dich10ro«p}*}.eny}.)»}.H~imidazoke to give 2-(3,4-dichloro-phenyt)-4,5-diiodo-1H-
imidazole; iii) methylation of 2-(3,4-dichloro-phenyi}-4,5-diiodo-1H-imidazole to give

10 2-(3,4-dichloro-phenyl)-4,5-diiodo-1-methyl-1H-imidazole; iv) carboxylation of 2-(3,4-
dichloro-phenyl}-4,5-diiodo-1-methyl-1 H-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-todo-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).



10 3H i m dazol e-4-carboxylic acid ethyl ester (internmediate 10B) with Raney
ni ckel in ethanol to give )

3-cycl opr oMK m di n-5-y1-2- (4-trifl uor onet hoxy-BHERYHS3M i dazol e- 4-
carboxylic acid ethyl ester; ii) saponifitcati on of

3-cycl opropyl-5-pyrimdin5-yl1-2-(4-trifluoronmethoxy-phenyl)-3Him dazol e-4-
carboxylic acid ethyl ester to gi Vegdmple 106

cycl opropyl-5-pyrimdin-5-yl-2-(4- trlfluoronethoxy phenyl) - 3H i m dazol e-4-c¢c

arboxylic 1 [ ou A A

3~ oyel opropy 10wy b PR GG Bl gy ARSI o - o
car boxylic adeﬂMFﬂHI{( qﬁ%ﬁ%ﬁwldln 4-yl - pyrrolldln 2- yl) met hano

di - hydrochl ori de [prepared as described for

((R -1-piperidin-4-yl-pyrrolidin-2-y1)- methanol di-hydrochloride
(intermediate 2), but starting from(S)-(-)-pyrrolidin-2-ylnethanol] to
give the title compound as a I@ght yellow solid. Ms: 557.2 (MH). 20
Exanpl e A Fil m coated tabl contgjnlng the foll ow ng ingredients can be

manuf actured gn a conventi gna WO 2009/ 003861PCT/ EP2008/ 057934 -
121 - Inlredle \Ifi:jfuﬁla
@
[n analogy to the procedure described for example 2, the title compound has been
obtained by coupling of 5-methoxy-3-methyl-2-(3-trifiuoromethoxy-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").

10 Example 167
[3-Methyl-5-pyrimidin-5-yl-2-(4-trifluoromethyl-phenyl)-3H-imidazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yi}-methanone

N
AN
N/
N
E \ N
F
F'

O
[n analogy to the procedure described for example 7, {5-iodo-3-methyl-2-(4-
15 trifluoromethyl-phenyl)-3H-imidazol-4-yli-{4-pyrrolidin-1-yl-piperidin-1-yl}-



Ker nel : Compound of formula (1) 10.0 ng 200.0 ng Mcrocrystalline

cellulose 23.5 ng 43.5 ny Lactose hydrous 60.0 ng 70.0 ng Povi done K30 12.5
ny WO 2009/003861 PCT/EP2008/057934

- 113 -

methanone {example 104) was reacted with pyrimidine-5-yl-boronic acid to give the title
compound as colorless amorphous solid. MS: 485.3 (MH").

Exampile 108
[2-(3,4-Dichloro-phenyl)-3-methyl- 5-pyrimidin-5-yl- 3H-imidazol-4-yl]- {4-pyrrolidin-
5 1-yl-piperidin-1-y})-methanone

N
/’\\N

arariaramt

i e
Cl N
\

N
Ca O
O
In analogy to the procedure described for example 7, [2-(3,4-dichloro-phenyl)-53-iodo-3-
methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yi-piperidin-1-yl)-methanone (example 105}

was reacted with pyrimidine-5-yl-boronic acid to give the title compound as colorless
10 amorphous solid. MS: 485.3 (MH", 2Cl).

Example 109
[3-Methyl-5-pyridin-3-yl-2-(4-trifluoromethyl-phenyl)-3H-imidazol-4-y1]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N\
N
N
F L
F
F



15.0 ng Sodium starch glycolate 12.5 ng 17.0 ng Magnesium stearate 1.5 ny,

4.5 Kernel Weight) 120.0 350.0 Fi I m Coat : d
cel | ﬂ}qoge WO 2009/003861 ) o o PCTIEP2004/05 9r32py| met hyl

- 114 -
In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(4-
trifluoromethyl-phenyl)-3H-imidazol-4-yi}-(4-pyrrolidin- L -yl-piperidin-1-y1)-
methanone {example 104) was reacted with pyridine-3-yl-boronic acid to give the title
compound as light yellow amorphous solid. MS: 484.3 (MH"}.

5 Example 110
[2-(3,4-Dichloro-phenyl)-3-methyl-3-pyridin-3-yl-3 H-imidazol-4-yl}-(4-pyrrolidin-1-
yl-piperidin-1-yl)-methanone

PN
o >

'\{ N
Cl

In analogy to the procedure described for example 7, [2-(3,4-dichloro-phenyl)-5-iodo-3-

10 methyl-3H-imidazol-4-yl]-(4-pyrrolidin-1-yi-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).



3.5 nmg 7.0 ng Pol yet hyl ene glycol 6000 0.8 ng 1.6 ng Talc 1.3 ng 2.6 ny
0.

I ron oxyde (yellow) 0.8 ng 1.6 ng Titan dioxide 8 ng 1.6 ny
WO 2009/003861 PCT/EP2008/037934

-115-
Example 111

[5-{2-Amino-pyrimidin-5-yl)-3-methyl-2-{4-trifluoromethyl-phenyl}-3 H-imidazol-4-
yli-(4-pyrrolidin-1-vl-piperidin-1-yl)-methanone

NH,
N
/\N
0
NN
N
N
F \
%

5 In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(4-
triftuoromethyl-phenyl)-3H-imidazol-4-y1}-(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

10 [3-(6-Amino-pyridin-3-yi}-3-methyl-2-{4-trifluoromethyl-phenyl)-3H-imidazol-4-yl}-
(4-pyrrolidin-1-yl-piperidin-1-yl}-methanone

NH,
PN
S
N
F \ N
F



The active ingredient is sieved and mxed with mcrocristalline cellulose
and the mxture is granulated with a solution of polyvinylpyrrolidon in
wat er. TheWgrAwPHfe is nmixed 5 with sodi um starch glpfé"@% éus

magesi unst earate and conpressed to yielidskernels of 120 or 350 ny
respectively. The kernels are lacquered with an aqueous solution /
suspensi on di thdogabev ehargmodedured désititrerd c at ex el5Bodo-3-mEepbl(es

cont ai ni ng tﬁ%&@h&ﬁ%ﬂﬁl%@ﬂﬁﬁ %«411@%! §-y0a0- pk)@olmwfyagwﬁ(ﬁﬁhty@ a conventi onal

igc{nca)g QEI:‘L 50.'9 h%lolnee ?exam;ﬁgrl() as reacted w%rg)ammo pyndln% rﬂ)oronﬁ ! :zadz t% gverrg
the title compound as off-white solid. MS: 499.2 (MH™).

5 Example 113

[5-(6-Hydroxy-pyridin-3-y1)-3-methyl-2-(4-trifluoromethyl-phenyl)-3H-imidazol-4-yl]-
(4-pyrrolidin-1-yl-piperidin-1-yi)-methanone
OH
N
7 N

P
y@k"“
FF
O

in analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(4-

10 trifluoromethyl-phenyt }-3H-imidazol-4-yl}-{4-pyrrolidin-1-yl-piperidin-1-vl)-
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").



Mai ze starch 20.0 ng WO 2009/ 003861PCTTEP2008/ 057934 -

The conponents are sieved and m xed and filled into ca
Exanpl e C V¢ B&HPBH sol uti ons can have the fol | owi ng¥&

3

122 - Tal c3.0 ny
sul es of size 2.

Y8 Eh: Conpound

of fornmula (1) 3.0 ng Pol yet hyl ene @ y.caef-400 150.0 ng Acetic Acid g.s. ad

pH 5.0

Example 114

[5-(2-Methoxy-pyrimidin-5-y1)-3-methyi-2-(4-trifluoromethyl-phenyl)-3H-imidazol-4-

yl]-(4-pyrrolidin-1-yl-piperidin-1-yl}-methanone

"
=,

8
“{N

.

5 In analogy to the procedure described for example 7, [3-iodo-3-methyl-2-(4-
trifluoromethyl-phenyl)-3H-imidazol-4-yl}-(4-pyrrolidin- 1 -yl-piperidin-1-y1)-
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

10 [5-(2-Hydroxy-pyrimidin-3-yl}-3-methyl-2-(4-trifluoromethyl-phenyl)-3 H-imidazol-4-

yl}-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

OH
N
/\N
0
;\
N N
F \
ok



Water for injection solutions Ad 1.0 mM The active ingredient is dissolved
in a mxture of Polyethylene dycol 400 and water for injection (part). The
pH i s adj u¥ti02do%%833s1 0 by Acetic Acid. The volune is FHIEFRWHOYH41.0 nl by
addi tion of the residual anmpbunt of wat.gng.The solution is filtered, filled
into vials using an appropriate overage and sterilized. to Exanple D Soft
gel atin capsalselsiicort di2i ng0.¢henrfi@) oW -Gmethgrepirentis-sedn3petvaaud-act ur ed
IYnl |a C0“Ve“gthgﬁ‘@:l)m%gf&%ﬁyi@f@-%&!léﬁz&-qmJ%Iﬁ;ﬂo%mwﬁa@aeﬁémh%ﬁu| a (1) 5.0 ny
€l 1 oW wax methan n!:_'e/ele;rg g Ii]ia«fk ?n 10 rgly& I\Pe%%nwag Icooled' doown o 0°C; then, 0.97 ml (1.0

mMol) of a boron tribromide solution (1.0 molar in MeCl;} were added and the reaction
5 mixture was warmed up to RT. After 3 hours, it was poured into crashed ice, neutralized

with an aqueous sodium hydrogen carbonate solution, then extracted twice with MeCly;

the organic phases were washed with water, dried over magnesium sulfate, filtered and

evaporated to give (L089 g (37 %) of the title compound as yellow solid. MS: 501.2

(MH).

10 Example 116
[5-Iodo-3-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-3H-imidazol-4-yl]-(4-pyrrolidin-
1-yl-piperidin-1-yl}-methanene

i
N
\‘NN
F /\
N

a
In analogy to the procedures described for intermediates 1B, 1D-F and to the procedure
15 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-trifluoromethyi-pyridine to give 5-
(4,5-diiodo-1 H-imidazol-2-yl)-2-trifluoromethyl-pyridine; iii} methylation of 5-(4,5-
ditodo-1 H-imidazol-2-vi)-2-trifluoromethyl-pyridine to give 5-(4,5-diiodo-1-methyl-
20 1H-imidazol-2-yl)-2-trifluoromethyl-pyridine; iv) carboxylation of 5-(4,5-diiodo-1-
methyl- 1 H-imidazol-2-yl)-2-trifluoromethyl-pyridine to give 5-iodo-3-methyl-2-(6-
triffuoromethyl-pyridin-3-y1}-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:
25 534.1 (MH").



Partially hydrogenated plant oils 34.0 ma b Soya bean oil 110.0 ng

Wei ght of capsule contents 165.0 ng Celatin capsule Gelatin 75.0 ng

g EV(HZ009/603861 PCT/EP2008/57934
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d ycerol

Example 117
[3-Methyl-5-pyridin-3-yI-2-(6-trifluoromethyl-pyridin-3-yl)-3H-imidazol-4-y1}-(4-
pyrrolidin-1-yl-piperidin-1-yI}-methanone

PN

)

O

N

N
N
X N
F s \
N
o
5 In analogy to the procedure described for exampie 7, [5-iodo-3-methyl-2-(6-
rifluoromethyl-pyridin-3-yl)-3H-imidazol-4-vi]-(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
16 [3-Methyl-5-pyrimidin-5-yl-2-(6-trifluoromethyl-pyridin-3-y})-3H-imidazol-4-v1]-{(4-
pyrrolidin-1-yl-piperidin-1-yl}-methanone

N
/—’N\\N
>4
X N\ N
F P
N
F

A
In analogy to the procedure described for example 7, [5-iodo-3-methyl-2-(6-
triffuoromethyl-pyridin-3-yl)-3H-imidazol-4-y1}-(4-pyrrolidin-1-yl-piperidin-1-y1)-

123 -



32.0 ng Kanon 83 8.0 ng (dry matter) Titan dioxide 0.4 ng Iron oxide yell ow
1.1 ng The active ingredient is dissolved in a warmnelting of the other

i ngr edi ent ¥O2AYPHE mixture is filled into soft gel at"lcﬁiEB%{‘ﬂg‘ffV%é of
appropriate size. The filled soft gel atieim- capsul es are treated according to
t he usual procedures. 5 Exanple E Sachets containing the foll ow ng

i ngr edi ent s redmnbere Rl Lol Med cidedavidanyviewdihohal-baremnedd oGoploURl of
formula (1) B8RpBudMhs colorless amorphous solid. MS: 486.3 (MH™).

Example 119
[3-Cyclopropyl-5-pyrimidin-5-yl-2-(4-triflucromethoxy-phenyl)-3H-imidazoi-4-yl]- [4-
5 {{8)-2-hydrexymethyl-pyrrolidin-1-yl)-piperidin-1-ylj-methanone

NG\ Chiral

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)-
10 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
15 acid; iii) coupling of 3-cyclopropyl-5-pyrimidin-5-yl-2-(4-triftuoromethoxy-phenyl}-3H-
imidazole-4-carboxylic acid with ((8)-1-piperidin-4-yl-pyrrolidin-2-yl)-methanol di-
hydrochloride [prepared as described for ((R)-I-piperidin-4-yi-pyrrokdin-2-vi)-
methanol di-hydrochloride (intermediate 2), but starting from (8)-(-)-pyrrolidin-2-yl-
methanol] to give the title compound as a light yellow solid. MS: 557.2 (MH").

20

Example A

Film coated tablets containing the foliowing ingredients can be manufactured in a

conventional manner:



Lact ose, fine powder 1015.0 ng Mcrocristalline cellulose (AVICEL PH 102)
1400. 0 ng Sodi um car boxynet hyl cellul ose 14.0 ng Pol yvi nyl pyrrol i don K 30
10. 0 ny MadiPeéPifitlearate 10.0 mg Fl avoring additi ved IH2Ry57234 104 -

-121 -
Ingredients Per tablet
Kernel:
Compound of formula (1) 10.0 mg 200.0 mg
Microcrystalline cellulose 23.5mg 43.5 mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 125 mg 15.0 mg
Sodium starch glycolate 125 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 120.0 mg 350.0 mg
Film Coat:
Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

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

5  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

10 manner:

ingredients Per capsuie
Compound of formula (I) 25.0 mg
Lactose 150.0 mg

Maize starch 20.0 mg




The granulate is m xed with nagnesi unstearate and the flavouring additives
and filled into sachets. WD 2009/ 003861PCT/ EP2008/ 057934 - 125 - C ai ns
Conpounds & ¥EiiFa (1) 5(1) wherein is heterodeEP¥HERI%EN is a
non-aromati ¢ nono-cyclic radical of foue2to eight ring atons, in which one
or two ring atons are nitrogen atons, the renmaining ring atons being carbon
at ons; Talc 5.0 mg

The components are sieved and mixed and filled into capsules of size 2.
Example C

Injection solutions can have the following composition:

Compound of formula (1) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Woater for injection solutions Ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for
injection {part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.
10 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

Sova bean oil 110.0 mg




10 Eis Nor CH provided that R' or R2 can attach to C by replacing H R
and R2are |nde endently hydr ogen, hal ogen, Cl_6 al kox - al kyl, halo
Cl.6 aIkyI, 2P80e 6 al koxy or optionally substltutéﬁ ﬁ@?@%@€Vélyl

provi ded that one of Rl and R2 is not -Hy8lrogen; R3 and R4are independently
hydrogen, Cl.6 alkoxy, halo Cl1 6 alkyl, halo Cl1.6 al koxy or _15hal ogen; is
Cl.6 al kyl , | ‘el ofgapgiedorignts C3-7 cycl oal kyl or G829 msycl oal kyl |CLl. 6 al kyl
126i s hydrogen Cl.6 alkyl, halo Cl-6 alkyl, tripethylsilanyl Cl.6 alkyl,
heteroalkyl,G&ﬁmhqﬁhktenyl, 02.6 al kynyl, hydroxly C2-6 al kenyl, |hydroxy
C2-6 al kynyl, Cl 6 alkoxy C2-6 aIkenyI Cl_6 alkoxy C2-6 aIkynyI
trimet hyl si I’@é WO-20669/--06063861PCT/-EP2008/ 05793¢ 126—C2;6 c1| kenyl ,
trinethyIS|Iany?'C2 6 al kynyl, Cl1.6 al koxy, halo Clzggalkoxy, het er oal koxy,
optionally substituted C3-7 rvrl oal kyl..optionally substituted C3 7

cycl oal kyl GIY6r%Fk$ . hal ogen, cyan, optional | y[ 20084 tuted phenyl
optionally substltuted heteroaryl, optionally supstituted heterocyclyl,
5opti onal | y|ubs8t ut ed phenyl - met hoxy-C, ,, al ky]8§0 mg (dry matter)

Titan dioxide 0.4 mg

Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size, The filled soft gelatin

capsules are treated according to the vsual procedures.
5 ExampleE

Sachets containing the following ingredients can be manufactured in a conventional

manmner:

Compound of formula (T} 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristaliine cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidon K 30 10.0 mg
Magnesiumstearate 0.0 mg
Flavoring additives 1.0 mg

The active ingredient is mixed with lactose, microcristalline cellulose and sodium

10 carboxymethyl cellulose and granulated with a mixture of polyvinyipyrrolidon in water,



rnis 0, 1, 2, 3 or 4; ifis, when attached to a ring carbon atom

i ndependent |y hydrogen, Cl.6 al kyl, halo Cl.6 al kyl, heteroal kyl, C2.6

al kenyl , &%ﬂ “ﬁ?ﬁgl, hydroxy C2-6 al kenyl, hydroxy'ﬁgﬂﬁ?ﬂﬁWEV¥Vl,

Cl, 6al koxy C2-6 al kenyl, Cl1-6 al koxy G226-10all cynyl, hydroxy, Cl_6 al koxy,
hal o C1_6 al kov, heteroal koxy, hal ogen, cyano, optionally substituted
phenyl , opt i Brardnylagipstied wiletaggsigmetparito and by flavoopnd addiah ¢synd (sl i t ut ed
C3-7 cycl oal ikl 2 Gkrs6 al kyl, optionally substituted heteroaryl, optionally
substituted heterocyclyl, optionally substituted phenyl-Cl_, alkyl,
optionally substituted heteroaryl-Cl_6 al kyl, optionally 15substituted

het erocydyl -C _6 al kyl, nitro, carboxy, fornyl, acyl, Cl-6 al koxycarbonyl,
car banoyl, nono- or di-Cl.6 al kyl substituted am nocarbonyl, Cl_6

al kylthio, Cl1.6 alkylsulfinyl or C2.6 al kyl sul fonyl or am no optionally
substituted by one or two substituents independently selected fromthe
group consisting of Cl-6 al kyl, heteroal kyl, optionally 20substituted C3-7
cycl oal kyl and optionally substituted heterocycl yk when attached to a ring
nitrogen atom independently hydrogen, Cl_6 alkyl, halo C -6 alkyl,

het er oal kyl , C2-6 al kenyl, C2-6 al kynyl, hydroxy C2-6 al kenyl, hydro), C2-6
al kynyl, Cl-6 al kory C2-6 al kenyl, Cl1.6 al koxy C2-6 al kynyl, optionally
substituted C7-7 cycl oal kyl or optionally substituted C3.7 25cycl oal kyl
Cl-6 al kyl, optionally substituted heterocyclyl or optionally substituted
het erocyclyl Cl1.6 alkyl; (R provided thatcontains at |east one nitrogen
atom which is not directly



bonded to a carbonyl group or a heteoratom and - 127 -

does not cgontain a nitrogen atom which is directly bg het er oat om
or pharnac§ﬁ¥%%ﬂy?§lacceptable salts thereof; mhereiﬁ?ﬁﬁ%%gégwgﬁhermjse

i ndicated, the term "heterocyclyl"” nmeatri€>non-aromati c nmono-cyclic radicals
of four to seven ring atons, in which one to three ring atons are

het er oat ons i ndependently sel ected fredmy 0 and S(0)n (where nis an
integer fromO to 2), the remaining ring atons being C, the term

"het er oaryl " 1.ne@nspatndodfsahile (mono- cyclic radical of 5 or 6 ring atons,
having one to three ring heteroatons independently selected fromN, 0, and
S, the remaining ring atons being C, the term"optionally substituted C3_7
cycl oal kyl " neans C3.7 cycloal kyl optionally substituted by one to three
substituents independently selected fromthe group consisting of CL.6

al kyl, halo Cl1.6 al kyl, heteroal kyl, C24&al kenyl, C2-6 al kynyl, hydroxy
C2.6 al kenyl, hydroxy C24 al kYnY , & al koxy C2.6 al kenyl, Cl-6 al koxy
C2.6 al kynyl, hydroxy, Cl4 al kdxy, |o\c1. al koxy, heteroal koxy, C3.2
cycloal kyl, C3.2 cycloal kyl Cl1_ 6 al Kyl en, no, nitro, am no, nono-
or di-Cl.6 alkyl substituted 7 cdiboxy /macyl ,

Cl . 6al koxycar bonyl , carbar® moho- or.zdi - 14 al kyl substituted

am nocar bonyl, Cl1.6 al kylthio 4k}?sul i nyV, Cl4 al kyl sul fonyl and -
NHCO- C14 al kyl; the term "og?i onal |l y® substituted phenyl” neans a phenyl
optionally substituted by one to three substituents independently sel ected
fromthe group consisting of Cl1.6 alkyl, halo Cl.6 al kyl, heteroal kyl, C2-6
al kenyl, G24 allc}nyl, hydroxy C2.6 &bkenyl, hydroxy C2-6 al kynyl, C3.6

al koxy C2.6 al kenyl, Cl1.6 al koxy C2.6 al kynyl, hydroxy, Cl.6 al koxy, halo
Cl- 6 al koxy, whetigr oal koxy, C3.7 cycloal kyl, C3.7 cycloal kyl C3.6 al kyl,

hal ogen, cyano, nitro, am no, nono- or di-Cl.6 al kyl substituted am no,
carboxy, fonnyl, acyl, C.6al koxycarbonyl, carbanmoyl, nono- or di-C3.6

al kyl substituted am nocarbonyl, C34 alkylthio, Cl.6 alkylsulfinyl, Cl.6
al kyl sul f onyl d -NHCO-C1.6 al kyl; the term"optionally substituted

het erocycl y1" s a heterocyclyl optionally substituted by one to three
substituents \i endently selected fromthe group consisting of C3.6

al kyl, halo al kylis heprstaedatiis) is a mpn-gompkeiyno-cidraadirdk oo okighy oxy C2-
- 128 - ring atoms, in which one or two ring atoms are nitrogen atoms, the
remaining ring atoms being carbon atoms;
10 B is N or CH, provided that R! or R? can attach to C, by replacing H;

R'and R*  are independently hydrogen, halogen, Cys alkkoxy, Cis alkyl, halo Cy.¢ alkyl,
halo C;.4 alkoxy or optionally substituted heterocyclyl;

provided that one of R and R is not hydrogen;

R*>andR®  are independently hydrogen, Ci. alkoxy, halo C.¢ alkyl, halo C;.¢ alkoxy or

15 halogen;
R® is Ci-6 alkyl, halo Cy.6 alkyl, Cs.7 cycloalkyl or Cs.7 cycloalkyl Cy.q alkyl;
R® is hydrogen, Ci alkyl, halo Cy alkyl, trimethylsilanyl C,.¢ alky},

heteroalkyl, Cy. alkenyl, Cy.g alkynyl, hydroxy Cy.¢ alkenyl, hydroxy Ca.6
alkynyl, Cy.¢ alkoxy Cp.s alkenyl, Cy¢ alkoxy Cy¢ alkynyl, trimethylsilanyl



6 al kenyl, hydroxy C2-6 al kynyl, Cl1-6 al koxy C2.6 al kenyl, Cl.6 al koxy C2-6
al kynyl , hydr ox Cl. 6 al koxy, halo Cl.6 al koxy, heter L .7

cycl oal kyl%oé@’f%%g}cl oal kyl Cl1.4 al kyl, hal ogen, cya%g?fi#%g@é?%gﬁi no
or di-Cl.6 al kyl substituted am no, cariboxy, fornyl, acyl, Cl-6

al koxycar bonyl, carbanmoyl, nono- or di-C .6 al kyl substituted

ani nocar bonyl, Cl.6 91-61@&1‘?:{1%1 tgmebylsigng) Gey A iy plkoxpthalp Girsle8l f onyl and
-1\ THCO CL. 6 al kyl ; tda@odixMopapiaipadkdies ubstychakebphietaty adestliicd means a

het eroaryl optionally substitute one to three substituents

i ndependent |y sel ect()é%f' ?5%”?&34 ?ibﬁ ag(ry é%%%hcg?nsqf? tﬁ)n%lysﬁs.hg’t%éleﬂ?ew,l’ halo C] -6
al kyl , heteroal kyl, @Ric6alhlsklstiyhicd hERr@rdloktionaly subydiregyetapeslval kenyl |

hydr oxy .6 al kynyl LKeMYd ethd . Aljoxy C2-6 al kynyl,

hydr oxy, C%:l. 6 al koxy?ﬁiﬁgigﬁ%%ﬁ%%d?ogﬁl het (e;g‘ggf ko)gy, C3. 7 cycl oal kyl,
C3-7cycl oal kyl C].6 al klyl , h%! ogen, cyano, nitro, am no, nono- or di-C]6

al kyl substituted an’islqo,’ 2 oxy, fornyl, acyl, Cl1 6 al koxycarbonyl,

car banmoyl, nmgno- or di-Cl.6 al kyl substituted am nocarbonyl, Cl.6

al kylthio, @& 6 al kylstichiangdhed R g strky1 Gomrf iaagpendsady bdreen €156 Al kyl ; the
term "heteroal kyl " NMRRNSAG,0 albikydersBs . | Mkedl, by, MBayIokydrRy €, subst i tuent s
sel ect ed i ndependent | Y f ﬁng t h%ﬂgr up, gonéj sting Lﬁf dn&t rQ h%fdroxy,

cyano, al koxy, fornyl 3“%{7 yaredy ‘6?(@1’ Vb E16 BBV kgt TRTE: PSRy sul i nyl
Cl1_6 al kyb sul f onyl , altawvbapbyly, Camikesy, arnid Crorosxy.dreteiatk@ty, Balageky |
substituted am no; t ni,%gg;fné@f%uggt%gkmh SRR GlosBruftlak QX VRIS | tuted by

one or nore substituent I ndependent romthe group consisting

, 'y f h

of nitro, hydroxy, c9%??@?113’@}}1?561“5‘?%%Wdcfag‘ﬁ’h‘fﬂré,aYké{’eS?H’tfonélgrsﬂlﬁﬂlw‘?d Cl 6

al kyl thio, Cl.6 al kyhetsdhdi, eytlonalGhubstialidHetesatl doryprionaiasdiatmyl, am no and
mono- or di-Cl.6 alkyl substituted 1 no;..th erm,"acyl " ans R-C(0)-, in
which Ris Cl1.6 al kyﬁ‘enﬁlé lc‘i’a%ff..’l%ptéoln%g}lsfl Qg&%l__tﬁﬁ}:eyeé?&gélcaﬁg&&oq}@i@ycycI oal kyl
Cl.6 al kyls. 2. The cospetimud heteworctl-figs 2kl ofted: partioxysiprenbdiarlEaiss CH, provi ded
| ndependent |y hydr ogens Falags SR IAIAe, Jd AT B0 C 6 al kyl

i ndependent | y hydrogen, 'hal ogen, ﬁ,a 0 alo Cl.6 al ky

or halo CL.6 al koxy. aminogasepnyl, Cr.galksyipie. @m?ﬁ%’[ﬁﬁlggﬁﬁ’é@kﬁ%ﬁyﬁ@l?%l €l aim2,

wher ei ni s pi peri di n- kmjto.optionally substituted by one or two substituents independenily

, hDno-

selected from the group consisting of Cy.4 alkyl, heteroalkyl, optionally
20 substituted Cs.; cycloalkyl and optionally substituted heterocyclyl;

when attached to a ring nitrogen atorn, independently hydrogen, Ci alkyl,
halo C alkyl, heteroalkyl, Cz.¢ alkenyl, Cs6 alkynyl, hydroxy Cy.¢ alkenyl,
hydroxy Cy alkynyl, Cy.6 alkoxy Cy.¢ alkenyl, Cy. alkoxy Ca.s alkynyl,
optionally substituted Cs.7 cycloalkyl or optionally substituted Cs.7
25 cycloalkyl Cy.q alkyl, optionally substituted heterocyclyl or optionally
substituted heterocyclyl Cyg alkyl;
e AR )

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

bonded to a carbonyl group or a heteoratom; and



4. The conpounds according to any one of clains 1 to 3, wherein mis |I. 5.
The conpounds according to any one of clains 1 to 4, wherein R7 is pyrro
din-1-yl or 2- hydroxymethyl-pyrrolidin-I-yl. 6. The conpounds accordi ng
to any one of clainms 1 to 5 wherein is 4-pyrrolidin yl-piperidin-I-yl or
4- (2- hydroxynet hyl-p olidin-1-yl)- _157”The conpounds according to any one
of clains | to 6, wherein one of R and 12.2is hydrogen and the other is
n- hexyl, trifluoronethyl or trifluoronethoxy. 8. The conpounds according
to any one of clains | to 7, wherein R3 and R4 are hydrogen. 9. The
conmpounds, according to any one of clains | to 8, wherein R5 is Cl_6 alkyl
or cycl oal . AR-130- 10. The conpounds according to any one of clainms 1
to 9, wherein\R6 is C2-6 al kynyl, hal ogen, cyano or optionally substituted
het er oary A1 The conpounds according to any one of clains 1 to 10,

wher ei n R6™~8” pyr i dideaghot qoyminmmingliogs stom,ochdsh ieditegthybonded toy gtgoatond,2. The
conpounds according to claiml1, which is

or pharmaceutically acceptable salts thereof;
wherein, unless otherwise indicated,

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(0),

(where 1 is an integer from 0 to 2}, the remaining ring atoms being C;

the term "heteroaryl" means an aromatic mono-cyclic radical of 5 or 6 ring afoms, having one to
three ring heteroatoms independently selected from N, O, and S, the remaining ring atoms being

C.

El

the term “optionally substituted Cy_; cycloalkyl” means Cy.; cycloalkyl optionally substituted by
one to three substituents independently selected from the group consisting of Ci alkyl, halo Cy
alkyl, heteroalkyl, C alkenyl, Coy alkynyl, hydroxy Ca alkenyl, hydroxy Cas alkynyl, Cy.s
alkoxy Cy4 alkenyl, Ci alkoxy Cs.6 alkynyl, hydroxy, C; ¢ alkoxy, halo C alkoxy,
heteroalkoxy, Cs.; cycloalkyl, Cs7 cycloalkyl C 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, Cy alkylthio, C; 4 alkylsulfinyl, Cy¢ alkylsulfonyl and —
NHCO-Ci alkyls

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, Co alkynyl, hydroxy C,4 alkenyl, hydroxy C, alkynyl, C alkoxy
C, alkenyl, Cy alkoxy Co alkynyl, hydroxy, C alkoxy, halo Ci.; alkoxy, heteroalkoxy, Cs;
cycloalkyl, Cs.y cyeloalkyl Cy¢ alkyl, halogen, cyano, nitro, amine, mono- or di-Cy alkyl
substituted amino, carboxy, formyl, acyl, C,, atkoxycarbonyl, carbamoyl, mono- or di-Cy¢ alkyl
substituted aminocarbonyl, C, 4 alkylthio, Cy alkylsulfinyl, C; ¢ alkyisulfonyl and -NHCO-C, 4
alkeyl;

the term “optionally substituted heterocyclyl” means a heterocyclyl optionally substituted by one
to three substituents independently selected from the group consisting of C, alkyl, hato C,4

alkyl, heteroalkyl, C,4 alkenyl, C.. alkynyl, hydroxy C,.



[ 243- Hexyl - phenyl) - 3- et hyl - 5- pyri m di n-5-y1- 3H

dazol -4-y1]-(4-pyrrolidin-I-yl-piperidinl-yl)-mnmethanone,

[ 5-1 0do- 3-met hyl1l-2- (3-trifl uoronet hoxy-phenyl)-3H i m dazol - 4-y1]-(4-pyrrol
di n-| -yl - pi peridinl -ye-net hanone,
[3-N@thy1-5-pyrinidin-5-y1-2-(3-trifIzgronethoxy-phenyl)-SH—inidazol-4-y1]-
(4-pyrro|idin-I-yIpiperidin-l-yl)-nég none,

[ 3-Met hy1l-5-pyrimdin-5-y1-2-(3-trifluoromethyl-phenyl)-3Himdazol -4-yll-(
4-pyrro id n-1-ylpiperi din -1 -yl1) -nethanone,

A s B e Bl B (4o

-yl - pi pe ralkg]c}n éa.lcp Coalyxy, heteroalkoxy, Cs.; cycloalkyl, Cy, cycloalkyl C, 5 alkyl, halogen cyano

1) - 2- (3t cabH: . tril WO
(2)8)693 003%%@@#‘ Jﬁ%%%gg? gggléswhﬁ%ﬁ sdhkhufd, BR60Y T R 11 &

[ 3- Vet hy BIkGxysgrbpnyl. markanyopl, uopg-ar Ai-6 ot bivet e preasgraynyB 4 sHodiairof -4 y11- (4-

pyrrolidi, gulggyz Ri, Qgﬂkgqgmn;i aMé—lNi@@@J@aEEl
[ 2-(3- Fbxyf pheny1) - 5-i odo- 3 nethyl |n1dazol 4-y1] - 4-(

2- hydr ox-ynet hyl pyrrolidin-1 peridin-1 yll met hanone, [4
(2- Hydr ox%ﬁféffwww% HOFERRd 11etefg>ﬁ1>) mfﬁﬂﬁéhﬁfﬁpwlfp IqpeHy S%I‘f%ﬂdw@n?r@t hyI 2-(3-
E 2 i 12 Izua; gﬂﬁﬁ'& m&héﬂﬁ%&éb&lderﬁ%dtdﬁdd@mhe gpupyobﬁs&ﬂag ?fmq ARy1, halo Cy.6 alkyl,
r oxy yrr - pi per.i di.n-
- met hy1-t e&gﬁﬂﬁ‘; kb O a§< yiéﬂydkyoﬁ Fre ASPYnBEIRsY zpﬁgﬁw Yiofid8201- 4- y1J
i rret haEOn@M alkenyi, [G}”ﬁ {ngoﬂyb(qlg@Kmﬁlh&&xypg[ﬁraﬂdokﬁlhablﬁl 7 Mkoxy; RtepRndogy, )y 1 -y11-
3-nmet hyl
T T o) orteP RISy BTG G st G oy i, o o el
substituted amino, carboxy, formyl, acyl, C, alkoxycarbonyl, carbamoyl, mono- or di-Cy4 alkyl

substituted aminocarbonyl, Cy alkyithio, Cy¢ alkylsulfinyl, C,4 atkylsulfonyl and ~-NHCO-C,
Alkyi;

the term “heteroalky?™ means Cy; alkyl substituted by one or more sthstituents selected
independently from the group consisting of nitro, hydroxy, cyano, C, alkoxy, formyl, acyl,
carboxyl, Cy alkylthio, C1; alkyl sulfinyl, C,4 atkyl sulfonyl, carbamoyl, amino ané mono- or

di-Cy.¢ alkyl substituted amino;

the term “heteroalkoxy” means C, alkoxy substitated by one or more substituents selected
independently from the group consisting of nitro, hydroxy, cyano, Cy¢ alkoxy, formyl, acyl,
carboxyt, Cy alkyithio, 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 Cy alkyl, Cs cycloalkyl or Cy,
cyeloalkyl C, 4 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,.¢ alkoxy, C,.¢ alkyl,
halo Cy alkyl or halo Cy.¢ alkoxy.



[ 3- Cycl opropyl-5-pyrimdin-5-y1-2-(3-trifluoronethyl -phenyl)

-3Himdazol -4-yl] - (4- pyrrolidin-1 -yl-p iperidin-1-yl) -nethanon e,

[ 3- Met hy1l-5-pyrimdin-5-y1-2-(4-trifluoromethoxy-phenyl)-3Him dazol-4-yl]
-(4- pyrrolidin-1-y1 -piperidin-1-yl)-nmethanone, 15[ 3-Cycl opropyl-5-pyridin
-3-y] -2-(4-trifluorometh oxy-pheny[l 5 3H 1 m dazol -4-y11-(4- pyrroli din-1
-yl -piperidin- |.-yl) -nethanone, [3-%§clopropy1-5-pyridin
-3-y1-2-(4-trifluoromethoxy-phenyl)-3Himdazol-4-yll - [4- ( (

S) - 2- hydr oxynet hyl -pyrrolidin-1-yl)-piperidin-1 -yll-nethanone,

[ 3- Cycl opropyl-5-pyrimdin-5-yl1-2-(4-trifluoronethory-phenyl)-3Him dazol -4
-y1l1- (4- 20 pyrrolidin-1-yl-piperidin-I- nmet hanone,

[ 5- (2- Am no- pyrim di n-5-y1)-3-cycl opropyl, 4- trffluoronethoxy-phenyl)
-3H m dazol-4-yl1}- (4-pyrrolidin-1 -yl-pi in-1 -yl) -nethanone, 5-

(6- Ami no3pyr Ttk conpoytitl) accBrdmy &l adgpma@pylerds ( I f 1 uor onet hoxiy pipbréiy L)L - 3H-
imd azol 4-y11-(4-pyrrolidin-1 -yl-piperidin-1-y1l) -nethanone,

25[ 3- Cyci,opr -b- - i - =2~ trifl
uoronetthy-gﬁg%§%¥wéﬁé%%w%§%%%p4%§&%%é?%agﬁ%%%%Fgafﬁ}l -yl-piperidin-1
-yl) -nmethanone, - 13 2 - _ o o

[ 3- Oycl ofir opyhe Gurpopndp accordpp fordnz gt of4lajms L i 4 wheryip R iy arathinnb¥yer pheny 1) - 3H
i m dazol nda¥dlrelithr pR¥tifiiQlilgi n- 1 -yl - pi peridin-1-y1)-nethanone,

[ 3- Cycl opropyl-5-(2- hydroxXy-pyridin-4-yl1l)-2-(4-trifluoronmethoxy-phenyl)-3H
inidazolkﬁ-y%L-(4- pyrrolidin-l-yléﬁ%Peripg%:&-gl - met hanone or

e compourids according to any on aims el
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@
is 4-pyrrolidin-1-yl-piperidin-1-y1 or 4-(2-hydroxymethyl-pyrrotidin-1-yl}-

piperidin-i-vi,

7. The compounds according to any one of claims 1 to 6, wherein one of R' and R*is

hydrogen and the other is n-hexyl, trifluoromethyl or trifluoromethoxy.
8. The compounds according to any one of claims 1 to 7, wherein R* and R? are hydrogen.

9. The compounds according to any one of claims 1 to 8, wherein R’ is C,4 alkyl or Cy5

cycloalkyl,



[ 3- Cycl opropyl-5-pyrimdin-5-y1-2-(4-trifluoronethoxy-phenyl)-3Him dazol -4
-y1144-((S)-2- hydroxynethyl-pyrrolidin-I-yl)-piperidin-1-yll-nethanone.

13. A process for manufacturing conpounds of formula (1) R6 ()
conprising a step of reacting conpounds of formula Rs R3 NNc <HR, 50
R27 E R4 with conpounds of formula 54

10.  The compounds according to any one of claims 1 to 9, wherein R¥is Cayg alkynyl, halogen,

cyano or optionally substituted heteroaryl.

11. The compounds according to any one of claims 1 to 10, wherein R® is pyridinyl,

pyvrimidinyl, iodo, ethynyl or cyano.

12, The compounds according to claim 1, which is

[2-(3-Hexyl-phenyl)-3-methyl-5-pyrimidin-5-yl-3 H-imidazol-4-y1]-(4-pyrrolidin-1 -vl-piperidin-

1-yi}-methanone,

[5-Todo-3-methyi-2-(3-trifluoromethoxy-phenyl)-3H-imidazol-4-yl}-(4-pyrrolidin-1 -yl-piperidin-

1-yl)-methanone,

[3-Methyi-5-pyrimidin-3-yl-2-(3-trifluoromethoxy-phenyl)-3 H-imidazol-4-yl}-(4-pyrrolidin-1-yi-

piperidin-1-yl)-methanone,

[3-Methyl-3-pyrimidin-5-yi-2-(3-trifluoromethyl-phenyl}-3-imdazol-4-yl]-(4-pyrroiidin-1-y1-

piperidin-1-yl)-methanone,

[ 5-Ethyny!-3-methyl-2-(3-trifluoromethyl-phenyl}-3H-imidazol-4-yi}-(4-pyrrolidin-1-yl-

piperidin-1-yl)-methanone,

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

imidazole-4-carbonitrile,
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n , mE R, R, le, R4, R4, R6 and R2 are as defined in
14. Use of conpounds according to any of claims 1-12 for

the preparation of nedicanments for the therapeutic and/or groF I act | C
treat mentV@PIPEEHses treatable by a CCR-2 receptor antAGEHIE ST

recept or antagoni

st or CCR-5 receptor -gptagonist. 15. The use accord| ng to

claim 14, wherein the disease is peripheral arterial occlusive disease,
critical | (met}&ch@ﬂﬁm 4yl Des- adifhencahhhmqsp}hcenybtﬁfﬁimﬂdmme-yﬂ)}aw-ent s,

unst abl e angi
i schem a rB (5

gon ?setnd%ﬁel allure, left ventricular hypertrophy,
pn ury c’ardi onyopat hy, restenosis, rheumatoid

arthritis, d| abetl c nephropat hy | rr| t abl e Bowel Di sease, Crohns di sease,
mul tiple séi-6r5sd-phawii-dprdoni-Behul-AH-igifrer bt ot SV ErawaESY bur ns/ ul cer s
i n Di abet esfkdildi@n - @S bipBdin 151} methanone,

5 [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 -yi)-piperidin-1-yl]-{ 3-methyl-5-pyrimidin-5-yi-2-(3-

trifluoromethoxv-phenyl)-3H-imidazol-4-yl]-methanone,

[4-(2-Hydroxymethyl-pyrrolidin-1-vl)-piperidin-1-yl]-[3-methyl-5-pyridin-4-yl-2-(3-

10 triffuoromethoxy-phenyl)-3H-imidazol-4-yl}-methanone,

[3-Cyclopropyl-5-pyrimidin-5-yi-2-(3-triftuoromethyl-phenyl)-3H-imidazol-4-yl] - (4-

pyrrolidin-

[3-Methvi-
pyrrolidin-

1-vl-piperidin-1-yl)-methanone,

5-pyrimidin-3-yl-2-{4-trifluoromethoxy-phenyl)-3H-imidazol-4-y1]-{4-
{-yl-piperidin-1-yl}-methanone,

15 [3-Cydopropyl-5-pyridin-3-yl-2-{4-trifluoromethoxy-phenyl)-3H-imidazol-4-yl}-{4-

pyrrolidin-

1-yl-piperidin-1-vl}-methanone,

|3-Cyclopropyl-5-pyridin-3-yl-2-(4-trifluoromethoxy-phenyl}-3H-imidazol-4-yl] - [4-

({5)-2-hydroxymethyl-pyrrolidin-1-yi}-piperidin-1-yl]-methanone,

[3—Cyclopropyi-S—pyrimidiﬁ-5~yl—2—(4-triﬂuor0meﬂ10xy—phenyi)—3H -imidazol-4-yl]-(4-

20 pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-{2-Amino-pyrimidin-3-yl)-3-cyclopropyl-2- (4-trifluoromethoxy-phenyl)-3H-

imidazol-4-yl}-(4-pyrrolidin-1-yi-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,

25 [3-Cyclopropyl-3-(1H-[1,2,4]triazol-3-y1}-2-(4-trifluoromethoxy-phenyl}-3H-imidazol-

4-yl]-{(4-pyrrolidin-i-yi-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-{ L H-pyrazol-4-y1}-2-(4-trifftuoromethoxy-phenyl)-3H-imidazol-4-vl]-

{4-pyrrolidin-{-yl-piperidin-1-yl)-methanone,
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[3-Cyclopropyl-5-(1H-[1,2,3]triazol-4-y1)-2-(4-trifluoromethoxy-phenyl)-3 H-imidazol-4-yi]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[3-Cyclopropyl-5-(2-hydroxy-pyridin-4-y1}-2-(4-trifluoromethoxy-phenyl}-3 H-imidazol-4-y1]-(4-
pyrrolidin-1-yl-piperidin- I-yl)-methanone or

[3-Cyclopropyl-5-pyrimidin-5-yl-2-(4-trifluoromethoxy-phenyi)-3 H-imidazol-4-yl]-[4-((S)-2-
hydroxymethyl-pyrrolidin-1-y1)-piperidin-1-yl}-methanone.

13. A process for manufacturing compounds of formula (I)

(D

comprising a step of reacting compounds of formula

with compounds of formula

AN

N
*)
wherein ,m B, R, R%L RS, R* R, R® and R are as defined in claim 1.
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14.  Use of compounds according to any of claims 1-12 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.

15. The use according to claim 14, wherein the disease is peripheral arterial occlusive disease,
critical limb ischemia, vulnerable atherosclerotic plaque patients, unstabie angina, congestive
heart failure, left ventricular hyperirophy, ischemia reperfusion injury, stroke, cardiomyopathy,
restenosis, rheumatoid arthritis, diabetic nephropathy, irritable Bowel Disease, Crohng® disease,

multiple sclerosis, neuropathic pain, atherothrombosis and/or burns/ulcers in Diabetes/CLI or

asthma.
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