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CHIRAL CI'S-1 M DAZOLINES This invention is related to
at | east one conpound sel ected froma conpound of

W0 orosd a6l or the pharmaceutically accept abl e BEI/EB2008/063053

t hereof, wherein X, Y, Z, Vi, V2, Rl, R, R3, R4 and
R5 are described in this application. These conpounds
are believed to inhibit the interaction of NDW2
protein with a p-53-1i ke peptide and have
antiproliferative activity. p53 is a tunor suppresser
protein that plays a central role in protection

agai nst devel opnent of cancer. It guards cellul ar
integrity and prevents the propagation of permanently
damaged cl ones of cells by the induction of growth

arrest or apoptosis, ﬁ% éhg gﬁlgculgr Igvel, p53 is a
transcription facto | | panel of
genes inplicated in the regulation of cell cycle and
apoptosis. p53 is a potent cell cycle inhibitor which
Thistingéntlon iseglated tdatigasiviz edmpbiend selegtest fromeetompound of
%$MQ|aEd p53 form a feedback control |oop. MDM2 can

rﬁwfb 3 and inhibit its ability to transactivate
p53-regul ated genes.v|n addition, MOM2 nediates the
ubi qui ti n-dependent deg [ f p53. p53 can
activate the expression gene, thus raising
the cellular |evel of NDWMR2 progeim. ;nbg f eedback
control loop insures tha 6 an p53 are kept
at a low level in nor rraizii{3erati ng cells. MDV is
al so a cofactor for I~ Athi ch plays a central role in
cell cycle regul atiofe The raghyo of MDM2 to p53 (E2F)
is dysregulated in many cancers. Frequently occurring
opthecphaamatetiically actephable salbé Mieteefl WheRENXGANZ, VYoV, R!, R?

' h
h@,séﬁgﬁg R® a?*\e/edescribed in this application. These compounds are believed

—=X
=Y

to inhibit the interaction of MDM2 protein with a p-53-like peptide and have

antiproliferative activity.

p53 is a tumor suppresser protein that plays a central role in protection against
development of cancer. It guards cellular integrity and prevents the propagation
of permanently damaged clones of cells by the induction of growth arrest or
apoptosis. At the molecular level, p53 is a transcription factor that can activate a
panel of genes implicated in the regulation of cell cycle and apoptosis. p53is a
potent cell cycle inhibitor which is tightly regulated by MDM2 at the cellular level.
MDM2 and p53 form a feedback control loop. MDM2 can bind p53 and inhibit its
ability to transactivate p53-regulated genes. In addition, MDM2 mediates the
ubiquitin-dependent degradation of p53. p53 can activate the expression of the
MDM2 gene, thus raising the cellular level of MDM2 protein. This feedback
control loop insures that both MDM2 and p53 are kept at a low level in normal
proliferating cells. MDM2 is also a cofactor for E2F, which plays a central role in

cell cycle regulation.
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been shown to affect NMDM2 protein degradation.
I nhi bition of MDMR2-p53 interaction in tunor cells with

wowdodospe p53 shoul d | ead to accurul ati on of PESBEPe$/H63053

cycl e arrest and/or apoptosis.o MDW ant agoni sts,

THEVENS SRR o ST (AL R o AR b f i o Frequenty

beQafing pesibEWaT @éfe@tmrthérpﬂlesuNmrpmlz\ﬂFal@c% foﬂr%tance have
feasibility of this strategy has been shown e use

beenshoendatafieatMEIN? ocefely degrarationr Inhipition 9¥MDM2 -p33

h@%&:ﬂﬁ@lﬁﬂe clf{ﬂﬁcgi c?e‘flts'vﬁ &/ﬁd%p@%ﬂgvlﬁﬁe%l i déé@gﬁﬁlatlon of p53,

télt oygé aaresbas@/oveﬂobldscﬁ ﬂng\Aigantag@alsw&herIwore can offer a
activates E2Fdependent transcription of cyclin
BOYR)SIIPRCN IpatangsREheiApy g8 iing aﬂ?@?ﬁoﬂiﬁ\%’”&”ﬂ@&r‘swﬁha

t )
fphapiidgtelbher MLl nBloph, $8/eayqrtitSretooy e
been shoeh t:tyl the USarnof differéhemacrdrad2cuholtools Gor |pgrbjt|on of MDM2-

t th tl f.
P83 ifibtaciBR 6 5 G HAGOER, wflseRge AliaGhunied (o dn Beptigeqy MOM2
@6 SRATEDRTARRAOBS4dLERBIRIE retion BIREOUIRMCRAfks E2F-
Phot obi ol . 1965, 4, 1111- 112 1) upanc et al
SerendE s tangCption o‘(ozs(moﬁ wgg?s&@MMDMZ?&@&gomstﬁ might

Rt PRERE n 38atSGrEhal on of "EDTA derivatives. EP

363 061 to Matsunoto reports imdazoline derivatives
useful as i mmunonodul ators. The cor[Eounds wer e

WﬂiiSc%ttaéd/ t@h&em.olPY 3xBEi 24p8-31ehirepalt syAtyesis of imidazolines.
EiL ﬁYeer'gt a‘PnC%f {/héHgﬁ% q@]?%hrf%% é)g;g §t7'7pPé;o rt the preparation

erosi’s, system ¢ ['upus, odes,
ohemarihe @nﬁey@ammne complounds m|cm@wé\aaa§y been studied for
chemiluminescence (McCapra et al. Photochem. and Photobiol. 1965, 4, 1111-
1121). Zupanc et al. Bull. Soc. Chem. & Tech. (Yugoslavia) 1980-81, 27/28, 71-
80, report the use of triaryl imidazolines as starting materials

in the preparation of EDTA derivatives.

EP 363 061 to Matsumoto reports imidazoline derivatives useful as
immunomodulators. The compounds were indicated to have low toxicity.
Treatment and/or prevention of rheumatoid arthritis, multiple sclerosis, systemic
lupus, erythemathodes, and rheumatic fever were implicated. WO 00/78725 to
Choueiry et al. report a method for making substituted amidine compounds, and
indicate that imidazoline-type compounds may be useful in the treatment of
diabetes or related diseases involving impaired glucose disposal.

US 6,617,346 B1 issued September 9, 2003 and US 6,734,302 B2 issued May

11, 2004 disclose related racemic cis-imidazolines.

The present invention provides cis-imidazolines which are small molecule

inhibitors of the MDM2-p53 interaction. In cell-free and cell-based assays,
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Choueiry et al. report a nethod for maki ng substituted
am di ne conpounds, and indicate that im dazoline-type

W@ ovpoeneds may be useful in the treatnent of dPEDEPE8/063053

or related di seases involving3jnpaired glucose

ERABGAAS ohReiyBbed TGty sy St BEBHR Gy flendion or w2

pjteiheadditt acw:sumecp@ptid@ wigz algotéscy tﬁbﬁsmmfr@mnately 100 fold
I nvention provides cis-imdazolines which are smal

graaderthanianpP Hidedved peptide  NOML-bazed m@rygethe@ﬁ cqrmpounds
ﬁg}nlong{rgl% ABE, &5Llic Q@t‘f\ﬁtﬁ'{ NS ﬁroﬁ%%@?ﬁ \{vﬁﬁ wild-type p53
presen are eiln XR

i nventi on nhi b1t eracti

kﬁﬁdNMcpumumtmnmftqssq)m@? J ||ngectmfpd>ﬁ ekES3- vhegmatedwegmw and
1S a prOX|nate 0 fo reater than
ECYQ‘?@ &8t Pt ians. CY’? @%@éﬁi resHiing 19 LIS a”tt'HEQi'éerat'Ve activity

érHQP\W/FF'& t)gﬁ‘ﬁ él"ﬂiﬁ \FTFShWbéﬁt'r ﬁ@sé'éduvutub@%@?@tdo‘?”

cancer type p
absemadm cammcqﬂsi\%vlmmutam,p%rajlmrmpmabrb compound
%5 | at ed p21 gene, and cell cycle arrest in G1
gﬁﬂﬂ§e resulting in potent antiproliferative
activity against wld-type p53 cells in vitro. In
contrast, these activities were not observed in cancer

¢heredons the activitytof d43M2t ardagpaistsds dikelyripsad do its mechanism of

ARG oRh e oot G PRt M aelbbibandtRlBer agents

action. These conpounds can be potent and sel ective

anti cancer agents. The present invention provides at
Teadressniy invandienmiovees gt mﬁsaooe)commuampfméméar(l)xvhereln
and Z are carbon or nitrogen, with the proviso that at

| east one of X, Y and Z is nitrogen; Vi and V2 are

sel ected fromthe gréup _sonsi sting of hal ogen,

acetyl ene, cyano, O R1 R4
N —
\

X
\ />—R5
N =Y
oo
vV

? U]

wherein X, Y and Z are carbon or nitrogen,
with the proviso that at least one of X, Y and Z is nitrogen;

V1 and V3 are selected from the group consisting of halogen, acetylene, cyano,

trifluoromethyl and nitro;

R' and R? are -H or -CH3,
with the proviso that R' and R? are not both -H;

R?is -H or -C(=0)-R5;

R* is -OCH3;, -OCH,CH3, -OCH2CH2F, -OCH,CH,0OCHS3, or -OCH(CHa)z;
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trifluoronmethyl and nitro; RL and R2 are -H or -CH3,
wWth the proviso that RL and R2 are not both -H R3 is

WO 000416 =0 - R6; R4 is - OCH3, - OCH2CH3, - OCH2GrM2IFEP2008/063053

- OCH2CH2OCH3, or -OCH(CH3)2;--4AR5 is selected fromthe
group consisting of: i) -Hii) -halogen, iii) -CHS3,
iv) -CF3, v) -OCH3 or -COCH2CH3, vi) -C(CHs)2, vii)

Ré}’s?l@électédlfrdmﬂﬁé @i‘&)p?comé{ét 1CH3) 2-OR (where Ris
-CH3 or -CH2CH3 2 CHOR (where Ris

L)HH CHB, CH2CH2(}| or c}|2c}|20n}|s) xi) - C(CHs)2CN,
?ﬂ- CHs) 2COR (where Ris -CH3) , xiil) .

- COOR (where Ris -H -CH3, or -CH2CH3) , xivV)
Hlﬂ@-B)ZCO\IRaRb (where Rais -Hor -CH3 and Rb is -H
|v) CI%_,B) , XV) -SCH3 or -SO2CH3,

v) -OCHs or -COCH2CHs,

vi) -C(CHs)2,

vii) -cyano,

viii) -C(CHs3)s,

ix) -C(CHs)2-OR (where R is -H, -CH3z or -CH2CHj5),

x) -C(CHs)2 CH-OR (where R is -H, -CH3s, -CH2CH>OH or -CH,CH>OCHj5),
xi) -C(CHjs)2CN,

xii) -C(CH3)2COR (where R is -CHj3),

xiii) -C(CHs3)2COOR (where R is -H, -CHs, or -CH2CHj3),

xiv) -C(CH3)2CONR?R" (where R?is -H or -CHs and R" is -H or -CH3),
xv) -SCHjs or -SO2CH3,

xvi) -NR?R® (where R?is -H or -CHs and R® is -H or -CH3s), and

xvii) 4-morpholinyl; and

R® is selected from the group consisting of:

i) -lower alkyl,

ii) -cyclopropyl or cyclobutyl,

iif) -phenyl or phenyl substituted by chloro, -OCHs; or cyano,

iv) 4-morpholinyl, 1-(3-oxopiperazinyl), 1-piperidinyl, 4-thiomorpholinyl, 4-
thiomorpholinyl-1,1-dioxide or 1-(1,4-diazepinyl-5-0x0),

v) -NR°®; (wherein R® is hydrogen, -CH3, -CH,CH3;, -CH,CH>OH, -CH,CH,OCHj5
or -CH,CH(OH)CH20OH),

vi) -a substituted piperazine of the formula:
)
N

|
R wherein
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xvi) -NRaRb (where Ra is -Hor -CH3 and Ro is -H or
-CH3) , and xvii) 4-norpholinyl; and R6 is sel ected

WO e@amndhiel group consisting of: i) -lower alkylPCi/EP2008/063053

-cycl opropyl or cyclobutyl, iig) -phenyl or phenyl

Esp%%fg&%j Vorﬁ%%obpwp%f%[%gn yanol ip?%eri di nyl ,

d%r@,m ol inyl, 4- thlom)rphollnyl-l,1-dioxide or
Eh [ azep| nyI 5-0x0), Vv) -NRC 2 (wherein Rc is
hydDdower alkghz, - CH2CH3, - CHRCHROH, - CH2CH2OCH3 or

| CBIUTGOAR o o R PRI o

Ftom the
corbkioplyranyl-aft d@)qdeydrogen, b) Iovver al kyl, c) -CH
2CH(OH) CH 20H, -CH 2CH2CH(OH) CH 20H or
4-tetrahydro-2Ht hi opyranyl - 1, 1 -dioxide,

- CRCHERR L hehRbeiRRYS - OffLor _S%EW%HZCHzoCHg,

- SE2N(, GBE )2 SOMESO?T@BN(-G@M(EW)ZI\IPQQNW(@Hs)z, -NH,

) NWW ﬁl%@éH:a,l I\P(&rl-ig%l I1O|I nr}{olldlnyl Bleprelr%llnn Ioro4!r-

morpholinyl),

e) -CH2CHCH2R®(wherein R® is -OH, -OCHjs, -SO,CH3, -SO,CH,CHs,
-SO2N(CHs)2, -CN, -N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl,
-COOCHS3, -COOCH,CH3, -COOC(CHs)s, -CON(CH3),, -CO-R" (wherein R' is
-CHs, -CH2CHs, cyclopropyl, phenyl, 2-thienyl, 3-thienyl, 2-furanyl or 3-
furanyl), -COCH_-R® (wherein RY is -H, -NHCH,CH,OH, -NHCH,CH;OCH3,
-NHCH2CH2N(CHs)2, 1-piperidinyl, 1-(piperidinyl-4-methanol), 4-morpholinyl
or -N(CHs)-(3-(1-methylpyrrolidinyl))),

f) -CH,-CO-R" (wherein R" is substituted or unsubstituted lower alkyl, -OH,
—OCHs3, -OCH2CHs, -NHy, -(CH2), substituted or unsubstituted heteroaryl
where nis 0 or 1, -NH cycloalkyl, - N (lower alkyl), where nis 1 or 2,
-NHCH2C(OH)CH20H, -NHCH,CF3, -NHCH>CH>CH,OH, -N(CH>CH>OH)g,
-N(CH2CH20OCHs3)z, -N(CH3)CH2CH20OH, -NH(CH>OH)(CHs) CH>CH>0OH,
-NH(CH2OH)(CH3s)CH3s, -CH2CH2CH2SO2NH3, -N(CH2CHs)heteroaryl,
-N(CH3)CH2CH2OCH3, -NHCH>CH>OCHs3, -NH(CH3), mono- or di- substituted
heteroaryl where nis 0 or 1, -NHCH2CH substituted or unsubstituted
heteroaryl, -NH mono- or di- substituted aryl, -NH(CH>), heterocycle where n
is 0 or 1, -NH(CH32),-OH where n is 2 or 3,

-(CH2)n substituted or unsubstituted heterocycle where nis 1 or 2 or

-N(CH2CH3) mono- or di- substituted heteroaryl),

g) -SO.R! (wherein R'is —CHs, -CH2CHs, -CH(CHs)2, phenyl, 4-methylphenyl,
4-propylphenyl, -CF3, 2-thienyl, 3-thienyl, -NH2, -NHCHs;, -N(CHs)2,
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e) -CH2CH2CH2Re(wherein Re is -OH, -OCH3, -SO2CH3,
- SRCH2CH3, -SM2N(CH3)2, -CN, -N(CH3) 2,

wazeyosabi di nyl, 1-piperidinyl, 4-norpholinyl, PETZEEXOBBI63053

- COOCH2CH3, -COOC(CH 3)3, - COM(CH 3)2, -CO-Rf (wherein

Rf [ Syes 5 ., nyl.,. 2-thienyl
- t-m%%@s?ﬁﬁﬁéﬁ%&%%ﬁ@%nw%IM-pﬁSé i, 4

haeEhOIIg, § Pipdtazy NHEHRACHd-abEGRIRERY or 1-(>-

2, 1-piperidinyl

1- (%‘ioﬁélﬂﬂaﬁw') -net hanol ), 4-norpholinyl or
-N(CH3) - (3-(1 -methylpyrrolidinyl))), f) -CH2-CO Rn
(wherein Rh is substituted or unsubstituted | ower
al ky)l-CORwhef3h R js lo@@rHatyB whidiHa, sub(sﬁld?éd or unsubstituted,

1 S DR e i 18, P olcr

- N(W%%@W Nr%% ZHethanol, 1-(4-

- NigCEH20EiE (a2t ) GHRCBDRBPipeRIIGHPDOCBG CH3) CH3,
- CH2CH2CH2SO2NH2, - N( CH2CH3) het er oar yl
- N( CH3) CH2CH20OCH3, - NHCH2CH2OCH3, - NH(CH2) n nono- or

%ﬁutbé@@n@@b@ﬁtgﬁiﬂet%r? dt He'ier@é‘yclé - NHCH2CH2

substltut ed or unsubstituted heteroaryl, NH mono- or
- substituted aryl, -NH(CH2)n heterocycle where n is

@b%%wﬁmjgggﬁg%}@%yﬂe ftogra]h%etze?gcjcl e(\(/\:hl_lé)rg nis 1

or 2-0r -N(CH2CH3) nono- or di- substituted
hetemgaryl), g) -S2R (wherein R is -CH 3, -CH2CHS,
- )2, phenyl, 4-methyl phenyl, 4-propyl phenyl,

- CF -thienyl, 3-thienyl, -NH2, -NHCH3, -N(CH3
2,-N CH20CH3, -N(CH2CH2QOCHs) 2, 1-pyrrol id inyl,
1- pi per i.avhefein 4-

R is hydrogen, lower alkyl, -CH2CH(OH)CH20H, -CH2CH>CH(OH)CH>OH or
4-tetrahydro-2H-thiopyranyl-1,1-dioxide,

-CH2CH2R® (wherein R? is -OH, -OCHs, -OCH>CH20H, -OCH,CH20OCHj3, -CN,
-CF3, -SO2CH3s, -SO2NH2, -SO2N(CHs)2, -CONHz, -CON(CHs)2, -NH2,
-NHCOCHj3, -NHSO2CHs, -N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl or 4-
morpholinyl),

-CH,CH2CH2R® (wherein R® is -OH, -OCHs;, -SO,CHs, -SO>CH,CH3,
-SO2N(CHs)2, -CN, -N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl,
-COOCHS3, -COOCH,CH3, -COOC(CHs)s, -CON(CH3),, -CO-R" (wherein R' is
-CHs, -CH2CHs, cyclopropyl, phenyl, 2-thienyl, 3-thienyl, 2-furanyl or
3-furanyl), -COCH2-R® (wherein R? is H, -NHCH,CH,OH, -NHCH,CH;OCH3,
-NHCH2CH2N(CHs)2, 1-piperidinyl, 1-(piperidinyl-4-methanol), 4-morpholinyl
or -N(CHs)-(3-(1-methylpyrrolidinyl)),

-CH,-CO-R" (wherein R" is substituted or unsubstituted lower alkyl, -OH,
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mor phol i nyl', 1-pi perazyl - 4-ethanol,
1- (4-acetyl pi perazinyl) or 1-(3- oxopiperazinyl)), h)

Womr/(mherel n R is |lower alkyl which is subRCT/EP20881063053

unsubstituted, cycloal kyl ,-72-tetrahydrofuranyl,

i d %@F‘Xl Pcé%(gH M{&;r ~( 2%?%%%wa#&% £0 ot 1PXH Rwer alkyl,

1- pNIPEERAAIKYI; 4N?(Ib%@blky§ %er@@&%Wtd?ltZOSN&K)Hbﬂ(DI-QCHZOH
supstitute

1-(3- oxop era2| né ()éé or
unsl)lﬂqunz pyH2QH, hé%(@#b@ylzpél)z,\rN(@HaCHzOCHs)z,

ﬁ;gr& gﬂgsﬂ\nﬁ(&@\hg%%@% WE&bﬁ26|ﬁ(¢ﬁ3)CH3,

icgmdcaﬂdﬁﬂdmk N(G\AF#OHDMGW%OW t'N((OHy)lCHﬂzﬂHzDCHs,
b0 G, mank- oF g pubSBked Belerarmhpiere n is

: S%%g@%w%‘%bstlt%sﬁ r'%:%stl 't\g'(’j?lh%tl' Wﬂﬁ mono- or di-

4- subsptutéd apl ,)-NH(GI-IE();I—IZQIIelmyClmwhenmn iRe0 ios 1; HH(CH2),-OH

s S AR o SRl ornamony

4- fmér%l%ﬁmyéubst@@@%temwck& - COOC( CH 3) 3,
(wherein Rf is -CH3, -CH2CH3,

cyclopropyl phenyl 2 thienyl, 3-thienyl, 2-furanyl

?h@ﬁ%ﬁekm %E'@CW LBHBHLS, bhenyl, 4-methylphenyl, 4-
propylphenyl, -CFs, 2-thienyl, 3-thienyl, -NH2, -NHCHs;, -N(CHs)2,
-NHCH2CH>OCH3, -N(CH2CH2OCH?3)2, 1-pyrrolidinyl, 1-piperidinyl, 4-
morpholinyl, 1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl) or 1-(3-

oxopiperazinyl)),

-COR! (wherein R'is lower alkyl, cycloalkyl, 2-tetrahydrofuranyl, 2-thienyl, 3-
thienyl, -NH2, -NHCHs3, -N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, 1-
piperazinyl-4-ethanol, 1-(4-acetylpiperazinyl) or 1-(3-oxopiperazinyl)),

substituted or unsubstituted heteroaryl or heterocycle,

-NHz, -NHCOCH;3, -NHCOCH2NH;, -NHCOCH;NHCH3, -NHCOCH;N(CHs)2,
-NHCOCH:;N(CH2CH20H),, -NHCOCH:N(CH2CH2OCHs3)s,
-NHCOCH;NHCH>CH>OH, -NHCOCH-(1-(4-acetylpiperazinyl)), -NHCOCH,-
(1-(3-oxopiperazinyl)), -NHCOCH2-NHCONHCHS3, -NHCOO lower alkyl,
-NHCHCHs3, -NHCO lower alkyl, -NH(CH2)n-SO,-CH3 where n is 0-2,
-NH(CH3)SO2CHs,(1-piperidinecarboxamide), -NHCOCH,-(N,N-diethyl-1-
piperidinylcarboxamide), -NHCOCH-(1-(3-hydroxypiperidinyl)), -NHCOCH.-
(1-(piperidinyl-4-methanol)), -NHCON(CHs)2, -NHCSNHCH3;, -NHCSNHPh,
-NHCH>CONH; or -NHCH>CH,SO»CH3 and
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- NHCH2CH2N( CH3) 2, 1- pi peri di nyl,
1- (pi pehdi nyl - 4- et hanol ), 4-norpholinyl or

WO djo@eiB)ier 3- (1 - et hyl pyrrolidinyl)), -CH2- CO RHI/EP2008/063053

(wherein Rh is substituted or.gunsubstituted | ower

ak.kyl . - OH, - 4 3, .- -NH2, -(CH2)n heteroaryl
b supstibigEbeang ot BRBrapRl T N oo oal kvl - >
(lower alkyl )n where nis 1 or 2, -NHCH2C(OH) CH2OH,

- NHCHRCF3, - NHCH2CH2CH2OH, - N( CH2CH2(OH) 2,

- N( OCHs) 2, - N(CH3) CH2CH2OH, - NH( CH2OH) ( CH3)

CH2 - NH( CH20OH) ( CH3) CH3, - CH2CH2CH2SO2NH2,

- N( CH2 )heteroaryl, -NCH3)CH2CH2OCHS3,

- Nig& et @G93.0H N@Gﬁbﬁa nomnmzmﬂ ¢H-C qé@mﬁEItUt ed

het er oaryl where n i's Cor 1, Substituted or
unsubstituted heteroaryl, -NH rmno- or disubstituted

B o ERRED) EABIEHE S Rl e,

unsubstituted heterocycle O -NCH2CH3) nono- or di-
substltut ed heterogaryl, -SO2Rl(wherein Rlis -CH 3,
Incppeopre ecr@@@p@dzmeghg@ggrdmg tﬁghﬁpr%%}ngen&lon there is

DR SR o o B R8st bRy Ao i B
1-pyrrolidinyl, 1-pipehdinyl, 4- norpholinyl,
h 1-(4- I I
K DRLZH s Al padn Gaoet yLPLper aziny I)O\%r
@vﬁthxﬂhe p?d\ﬁé&ﬁidﬂék|ea%tbﬁéfo$b¢/drf9rﬁdiza§witroq% mt hi enyl,  3-
hirenyl, - , 1-pyrro i di nyl,

1 pi pehdi nyl, 4-norphol i nyI 1 pi per azi nyl - 4- et hanol ,

YA ek P RER T bl ool BB BR T RoBM bldene, yano

haeFSBE®lyPand nitro;

R"and R? are H or CHs,
with the proviso that R and R? are not both H;

R?is -H or -C(=0)-R5;
R* is -OCH3, -OCHCHs, -OCH2CH3F, -OCH,CH2OCHS3, or -OCH(CHs)z;

R® is selected from the group consisting of:

-H

-halogen,

-CHs,

-CFs3,

-OCHs or -COCH2CHs,

-C(CHs)g,

-CN,

-C(CHs)s,

-C(CH3)2 OR (where R is -H, -CH3 or -CH>CH3),
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-NH2, - NHCOCH3, - NHCOCH2NH2, - NHCOCH 2NHCH S, - NHCOCH
2N(CH S)2, - NHOOCH 2N(CH 2CH20H) 2 1 - NHOOCH 2N( CH

WQOHIOCHE) 2, - NHCOCH 2NHCH 2CH2OH, - NHCG:HZ (PCT/EP2008/063053

-(4-acetyl pi perazinyl)), -NHCQCH2-

]%@ﬂﬁ%ﬁﬁwﬁ’%%&é WA@W&&’W&CHW>

HHDN; SC2- CH3 where n is 0-2, -NH(CHS)SOZCI—B (1
eri d| necarboxamd - NHCOCH2- (N, N-diethyl-1 -
p&&ﬁi >E?aﬁ1 3), - NHOOCH?- ( |

Q% %?g'?gu ny ‘m llqo’l) )C)H3’ Bﬁ%@s) 2, - NHCSNHCH 3,

g
q}{lem;)&efszRa H@hﬁ@@\musm oNHEHE AGHRSGE CHBoRITH)| i ) - &
substltuég i peridine of the fornula: wherein Ris

SCH2CH2OH, or -C(O NH2 and the

g{'p@aﬁ ?c@ ,ngqﬁcg%agHoeRs@ tﬁéﬁnél_gftﬁog t her eof .

I'n one preferred enbodi'nent according t0 pr esent
thowenphaimyl;t here is provided a conmpound of fornula (1)
as descri bed above, wherein X, Y and Z are carbon or
nitrogen, with the proviso that at |east one of X Y

and RE it SeRictd LU thé(gr@@éi cyﬁs@f eel ected fromthe
%roup consi sting of hal ogen, etyl ene, cyano,
t

riowei@lofet hyl and nitro; Rl and R2 are H or CH3,
BB Ao, S e 2 B
PSR OhBenyd lsubSXid(€a By 2hloro, OCH; or cyano,
iv) -4-morpholinyl, 1-(3-oxopiperazinyl), 1-piperidinyl, 4-thiomorpholinyl, 4-
thiomorpholinyl-1,1-dioxide or 1-(1,4-diazepinyl-5-0x0),
v) -NR® (wherein R® is hydrogen, -CH3, -CH,CHs, -CH,CH,OH, -CH,CH,OCH3;
or -CH2,CH(OH)CH.OH),

vi) a substituted piperazine of the formula:
)
h
R
wherein R is selected from the group consisting of:
a) hydrogen,
b) lower alkyl,

¢) —CH2CH(OH)CH20OH, -CH2CH>CH(OH)CH2>OH or 4-tetrahydro-2H-
thiopyranyl-1,1-dioxide,

d) -CH.CH2R? (wherein R% is -OH, -OCH3, -OCH2CH-0OH, -OCH2CH>OCH3,
-CN, -CF3, -SO,CH3s, -SO,NHy, -SO2N(CH3)2, -CONH,, -CON(CHs3),, -NHo,
-NHCOCHj3, -NHSO2CHs, -N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl or 4-

morpholinyl),
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R5 is selected fromthe group consisting of: -H
- hal ogen, -CH3, -CF3, -OCH3 Or -COCH2CH3, -(C(CH3)2,

WO BNY/04TTHCH3) 3, - C(CH3) 20R (where R is -H, Cl—ECTXEP2008/063053
-CH2CH3) ,-C(CHs) 2CH OR (whectgoR is -H, -

(i B ECHRESE R i &%@?Mg@z&%a@@%@ﬁ

or -sgéﬂwﬁl)s)z; Cﬂ(gl@%@‘ﬂ@&ﬁb WY%E@%MW gag{)orp%yl

and is -

( V\h@l@%'u ém@%h%@ﬁt@(@f'a)s CQN&BHadzrls?O Ragwherein R'is

-4- n r

congﬁ LPCh éb cyc)%gro?&é Ip?ﬁefigll %Cﬁw?é?}y{ %{;ﬂé&lﬁ,rﬁ}&%g@ﬁéﬂglror 3-furanyl),
cy coaity-R? (whebem RiagyH, MH@h‘EﬁHQOHJbNHGWG@Hg,

P B EhSY A Sineridinyt, 1-(piperidinyl-4-methanol), 4-morpholinyl

or -N(CHs)-(3-(1-methylpyrrolidinyl)),

f) -CH2-CO-R" (wherein R" is —OCH3, -OCH2CHs, -NHy, -NHCH2CH(CHs)s,
-NHCH2CF3, -NH-cyclopropyl, -NH-tert-butyl, -NHCH2CH2CH20H, -N(CHs)_,
-N(CH2CHzs)2, -N(CH2CH20H)z, -N(CH>CH>OCH?3),, -N(CH3)CH>CH->OH,
-N(CH3)CH2CH2OCH3, -NHCH2CH>OCHs3, 1-pyrrolidinyl, 1-piperidinyl, 1-
(piperidinyl-4-methanol), 1-(piperidinyl-3-carboxamide), 4-morpholinyl, 4-
thiomorpholinyl, 4-thiomorpholinyl-1,1-dioxide, 1-piperazinyl, 1-(4-
acetylpiperazinyl) or 1-(3-oxopiperazinyl),

g) -SO.R! (wherein R'is —CHs, -CH2CHs, -CH(CHs)2, phenyl, 4-methylphenyl,
4-propylphenyl, CF3, 2-thienyl, 3-thienyl, -NH, -NHCH3, -N(CHs)_,
-NHCH2CH>OCH3, -N(CH2CH2OCH?3)2, 1-pyrrolidinyl, 1-piperidinyl, 4-
morpholinyl, 1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl) or 1-(3-
oxopiperazinyl)),

h) -COR’ (wherein R is -CHs, -CH2CHs, -CH(CHs)2, 2-tetrahydrofuranyl, 2-
thienyl, 3-thienyl, -NHy, -NHCH3;, -N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl, 4-
morpholinyl, 1-piperazinyl-4-ethanol, 1-(4-acetylpiperazinyl) or 1-(3-
oxopiperazinyl)), and

i) 4-tetrahydro-2H-thiopyranyl-1,1-dioxide, 4-piperidinyl-1-acetyl, 4-piperidinyl-
1-dimethylcarboxamide or 3-tetrahydro-thiophenyl-1,1-dioxide;

vii) a substituted piperidine of the formula:



I v) -4-norpholinyl, 1-(3-oxopiperazinyl),
1- pi peridinyl, 4-thionorpholinyl, 4- thionorpholinyl-

WQ 2009d#axi de or 1-(1 , 4-di azepi nyl -5-0x0), V) PCIREPD08/063053
(wherein Rc is hydrogen, -CH3j1=-CH2CH3, -CH2CH2OH,
- CH2CH2OCH3 or -CH2CH(OH) CH 20H), vi) a substituted
pipegfzine of the fornula: wherein Ris selected from

t he up consisting of: a) hydrogen, b) |ower alkyl,
c) @ZCH(O—DCH 20H, -CH 2CH2CH(OH) CH 2CH or

4-t et]r ahydr o- 2Ht hi opyranyl - 1 , 1 -dioxide, d)
-CH2B1R2Rd (wherein Rd is -OH, -OCH3, -OCH2CH2CH,

. SHRTBIS Jis -HoO C QAP e Hs. BN o RKOFH:OH,
4NH§i@qr%phol [ nyI) Zé)&%% @Hﬁ%\?\%gﬁrg&n@ @Hﬂ%ﬁ o
- OCHBpipesaday}), -NBe-CHIGBE Hs; ENHNQ@B)WZ,“NNCOCHzNHCHg,

5 'N&Ei’}'&lépr@féﬁr)%&&ﬁp%@&ébﬁg%ﬁgi I229(/3'(3(:((% 3) 3,
- CONHEbBHIN( C%ﬁ%OC\ME?{]eNHO'@CHﬁ\IH@ﬁECWHCOCHz (1-(4-

cycl opropyl, phen ienyl, 3-thien furaT¥
or agetyipiansaZiny!) COHBORH(th @xcvplngrazmyl)m -NHCOCH,-(1-

1“&%% %%POWW& HANNEERM -ﬁﬁb@ndmyma rooxamide),
4- mHBOCHIYH -(Brhydokipdder(dnyl ), -NECOA Y (T-dib&Xidib1)4-
10 methanol)), -NHCON(CHjs),, -NHCSNHCH3;, -NHCSNHPh, -NHCH,CONH,,
1-pyrrolidinyl, 1-piperidinyl, 1-(4-methylpiperazinyl), 4-morpholinyl, 1-(1,4-
diazepinyl-5-ox0) or 4-hydroxypiperidine, and

viii) a substituted piperidine of the formula:
N

L,

wherein R is -OH, -CH20OH, -CH2CH>OH or -C(O)NH>

15

and the pharmaceutically acceptable salts and esters thereof.

20 More preferred compounds are those wherein further V1 and Vs are chloro.
More preferred compounds are those wherein further R® is -C(=0)-R°.
More preferred compounds are those wherein further

25 R*is -OCH3, -OCH,CHs3, or -OCH(CHs), and

R® is -C(CHs3)s, -C(CHs)2 or (where R is H or CHs), -C(CHs), CH-OR (where R is
H or CHs), -C(CH3)2CN, or -C(CH3)2COR (where R is CH3).
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f) -CH2-CO-Rh (wherein Rhis -OCH 3, -OCH2CH3, - NH2,
- NHCH2CH( CHs) 2, - NHCH2CF3, - NH cycl opropyl,

WO d9n€Ti6r but yl , - NHCH2CH2CH2OH, - N(CH3) 2, - N(BEREPRYP#063053

- N( CH2CH20H) 2, - N( CH2CH2OCHSs) 23 - - N( CH3) CH2CH2 OH,

é%ﬁﬁgﬁ%ﬁ%&%mpgﬁ E&%%@%EB%%@PQ% gfi Té 5 %iu BXt'ituted piperazine

&f thei teahdiany! - 3- car boxam de), 4-nor pholinyl,

At hi onor phol i nyl, 4-thionorpholinyl-1, 1-dioxide,

1- pi perazinyl, 1-(4- acetyl piperazinyl) or

1-( opi perazinyl), g) -SO2R (wherein R is -CH 3,
, -CH(CH 3)2 phenyl 4- et hyl phenyl ,

4 pr yl phenyl , 2-thi enyl 3-thienyl, -NH2,

- N( CH2CH2(OCHs) 2,
1 pyrrolvmé %Hgk 'i %H i nyI Armr phol i nyl ,
1 p| perazyl - 4 et hanol , 1 (4- acetyl pi per azinyl) or

1-(3- oxopr perazrnyl)) h) (wherein RJ is -
YeHrorg pre @Fﬂ@@lqog)@unﬂstaéﬁrth%%ﬂjWBﬁ(ﬂ 8 nya 4- nzorphﬁll@ﬁy]‘
2, 1- [idinyl
y@?'pogﬁ%u rﬁ)ﬁﬂ%,&r%‘rp 819 |)o| per arz)lyrryr/lo I4 Ie?%anol,

1- (4-acetyl pi perazi nyl) or 1 (3- oxopi per azr nyl)), and

1) 4-tetrahydro-2Hthiopyran I de

w?o&a ,pgﬁ pgpqyﬁorripou&@@t%rpF’E%gfsep%lﬁgrqua,Fiqyp a substltuted plperazme of

t}rgdfo g [yl car boxam de or 3-tetrahydro-thiophenyl-1, 1
Ioxide; vii) a substituted piperidine of the

formul a: wherein Ris -H -COOCH3, -COOCH2CH3, - CONHZ,

- OH_NCH2OH, - CH2CH2OH, - CH2- N(CH2CHs) 2, - CH2- (I

-pi perazinyl), CH2-(1 -(3- oxopiperazinyl)), -NH2,
-N , - NHCOCH2NH2, - NHCOCH 2NHCH 3,

R wherein R is —CH,CH,R".

Yet more preferred compounds are those wherein RY is -SO,CH3 -NHSO.CHs, -
NHCOCHg, or CF3.

More preferred compounds are those wherein R® is a substituted piperazine of

the formula:
o
N
R wherein R is ~CH,CH,CH2R®.
Yet more preferred compounds are those wherein R® is -SO,CHj3 or -SO,CH,CHs.

More preferred compounds are those wherein R® is a substituted piperidine of

the formula
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- NHCOCH2N( CHs) 2, - NHCOCH 2N(CH 2CH20H) 2, - NHCOCH
2N(CH 2CH2CCH S) 2, - NHCOCH 2NHCH 2CH20H, - NHCOCH2- ( |

WO geb9/ogmet yl pi perazi nyl)), - NHCOCH2- (| PCT/EP2008/063053

- (3- oxopi perazinyl)), -NHCOCH23(! -
pi perj di necar boxam de), -NHCOCH2- (N, N-diethyl-
eri di nyl car boxam de), - NHCOCH2- (|
roxypi peridinyl)), -NHCOCH2- (I - (piperidinyl-
0l )), -NHCON(CHs) 2, -NHCSNHCH 3, - NHCSNHPh,
- NHCH2CONH2, 1-pyrrol id inyl, 1-pipehdinyl,
1- (4Rret hyl pi perazinyl), 4-norpholinyl, 1-(1 ,4-

c ?‘wéié’rleﬂwvléds RSBk e R B BB P ooyrany-

()=| (@I?zgﬂ% NH2 and t he
phar rmceutl caII accégét)am salts and esters thereof.

Nbrl%ereefpeefeeedcampmnmmiseNhéTed%h isiidei n further Vi
and V2 are chloro. Mire preferred conpounds are those
wherein further R3is -C(=0-R 6. Mre preferred

Am%féiﬁedié@mbb@ﬁ@s Ef@ﬂ\%'s@ WRETERER' BAd IRF of the imidazoline ring
3)2 and RS is -C(CH3) 3,

ag icHBY R Qﬂnﬂgufeélpe te aa§h }Qtf@@r CHB) COoMpoYITHS IMAGHPEOR a racemic

PR COr T B

1 hegles pbsitieh bf e |lrﬁd§zdlm|@8ﬁiri§ diees apidR! @speetively.t he
formula: wherein Ris -CH2 Yet nore preferred

conpounds are those where Rh is 4- nmor phol i nyl, 1-

RYpEQLN bt rred - RISl We foPERamBle: N CH3) 2.
2-{4-[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide,
[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(1,1-dioxo-hexahydro-thiopyran-4-yl)-

piperazin-1-yl]-methanone,
[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,

[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
rac-[(4S*,5R*)-2-(6-tert-Butyl-2-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2,4-dimethoxy-pyrimidin-5-yl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-dimethylamino-4-ethoxy-pyrimidin-
5-yl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-
piperazin-1-yl]-methanone,
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More preferred conpounds are those wherein R6 is a
substituted piperazine of the formula: * R wherein R

WO 20090 12CH2Rd. Yet nore preferred conpounds aPEI/EPISE063053

wherein Rd is -SQ2CH3, - NHSO2CHB, NHCOCH3, Or CF3. More

BiseL 5 BR B2 PR TR Cap R F ey S fafto w-pygimicin-5-
RO Tt it

peepaAiRdsy hmethanane, wherein R6 is a subst i tuted

%ﬁpﬁmg* BQ* %\/53&% 406W0Wﬁ2€#($h| opyr an *&m'”@?f )4.5-

dnhnethyldeﬁm‘lhﬂdrbéhmldlazcblazﬂp[mw rigtloamsul fBayiprapyl )-piperazin-1-yl]-
referred are conpounds where Rh is NH2. Al so
E\eé’? conpounds are those wherein Rl and R2 of the

Rbng”(? t"e‘rt”lu T@ étlﬁ‘oﬁ&/ 5§/r?mﬁﬁ’rﬁ‘f5 gﬁg)uﬂ%t bl?r(4tc?1|&§°6henyl) -4,5-

e conp in ardcemc forman
dnéneibylr/békdlyy(kotlw@aon@é qzarbbeyl] pipesdmoi2ao ke,

S o PRIEZ g i s r?vw@é@%%l}é‘f’ b-bigHseblozpppenyi)
@'Haélﬂ“étﬁg 4391'6? (gﬁ?\zc!efzo"lBgt[ IF *?ior)c()xy etrHI)mplperazm 1- )SI]
mﬁﬁaﬂﬂr&m chI or o- phenyl ) - Y by

_ﬂégftggﬁt?_-iﬁ ggi%%{g[}ym@d%?&)2@5?3&%(%&?1Ioro-phenyl )-45-dimethyl-
4,5-dihydro-imidazol-1-yl]-piperazin-1-yl-methanone,
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-[4-((R)-3,4-dihydroxy-butyl)-piperazin-1-yl]-methanone,
4-[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazole-1-carbonyl]-piperazine-1-carboxylic acid dimethylamide,
N-(2-{4-[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethyl)-acetamide,
1-{4-[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone,
[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-{4-[2-(2-hydroxy-ethoxy)-ethyl]-piperazin-1-
yl}-methanone,
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-[4-(3-hydroxy-propyl)-piperazin-1-yl]-methanone,
2-{4-[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N,N-dimethyl-
acetamide,
[1,4']Bipiperidinyl-1'-yl-[2-(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-methanone,
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-(4-hydroxy-[1,4"1bipiperidinyl-1'-yl)-methanon,
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[(4S,5R)-2-(2-fel/t-Butyl-4-ethoxy-pyhm din-5-yl)-4,5-b
i s-(4-chl oro-phenyl)-4, 5-

waeleeokybt 4, 5- di hydro-i m dazol -1 -yl]-[4-(1 , BCT/EP2008/063053

- di oxo- hexahydr o-t hi opyran-4:-y§)- piperazin-1

e e L R L G g DE R e
1% ﬂlﬁ €i- @ﬂ‘iléaﬂﬁleﬂyﬂ] X3-4y8roxy- [1 4]b|p|per|d|nyl 1'-yl)-methanone,
dlmatrzl 4, 5- dr o-i m dazol -

[27(3-t Bp@ﬂﬁe@thaﬁ\e@w'm&wﬁ o)) 6p’§rb$ (@rgeerezphenyl)-4iordimethyl-
?ﬁ@ﬂggb gnidazqlt-yiHShyproymethylt 4 Teipiveriginyis1'yamgthanone,
1242 abtButylphethdxy-gyrridin-5-yl)-4,5-bis-(4-chloro- phenyl) -4,5-dimethyl-
di_,%l45d|hdr0|miaol-1_ o _

45ﬁn$'- ro-BigE A alndd(d-Pyrplidipr bghypipepdipet-yhimethanoneg.
g?géﬁi(ﬁégpps ty hgﬁp&%@ynmhog@s %%1 f-bisy(4- (r‘hlorf phenyl)- ? S-dimethyl-
4r5adiphdroyin)iddzd- 1-gij1(@hiydroxy; ;ﬂpelm@yd‘r yl)mnetbalzome 1
A T R s B s A b 86 2R ¥ Elaimetny-
)l*54d|ﬁ;§t‘03rrﬁléa%ﬂ@gl?-wjh‘?ﬁbﬂ>®n?e‘tlﬁﬂ ;ﬂp@\*ldIﬁHh?IT)‘nélMéh@héi' n

dirhydro-i m dazol

14 ][2{(2 teg- Btﬁﬂh‘&ﬁmwmwldmﬁw)l-‘) Shipét-ahlano-phepyl)-4,5-
TERARRES ipuqrogmidagole tacathoav boRREAT - Aiergeays-one.

mm:erﬂBat;JMxeth@xWﬁyﬂmmm 5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
5-di hydro-i m dazol -1

4, 5-di meth
3 yhydicr mnuﬁemiawymmmquxymuegwp - gsestaanane,
;%tg]_(%g_se[@ggy_ %ﬁ%.g%@y 344 8: tﬁ’é 3 (cﬁ@‘?&"p% eAyRES Mimethyl-
¥ |5-diSydrovetidgtdie- 1~dadby)oyllj<p>+pemmmé Azcmirba)xyllc aC|d amide,
1;&1(2 ﬁgﬁfﬁﬁe% S it PEOBYA 5oL RERR2S Bk nyi)-4,5-dimethyl-
?5 g%lb%rg wﬁ?g%/?l)éﬁ ’ %‘_b%n%—p%rﬁfr%-@&%%&ﬂ% -dctd mftidret h
[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-((S)-2,3-dihydroxy-propyl)-piperazin-1-yl]-
methanone,
rac-[(4S*,5R*)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethyl)-piperazin-1-
yl]-methanone,
rac-[(4S*,5R*)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methoxy-ethyl)-piperazin-1-yl]-
methanone,
rac-N-tert-Butyl-2-{4-[(4S* ,5R*)-2-(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-
acetamide,
rac-2-{4-[(4S*,5R*)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-
morpholin-4-yl-ethanone,
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di et hyl - 4, 5-di hydr o-i nni dazol -1
-yl ]-[4-(3-net hanesul fonyl propyl ) - pi perazin-1 -yl]-

WOorgiohasane, PCT/EP2008/063053

4-[(4S,5R) -2-(2-tert-Butyl -4-gphoxy-pyrimdin-5-yl)-4,

%ﬁ%%ﬁﬁé&“%%%%@%’ Bl 5thoxy-pyrimidin-5-y1)-4,5-bis-(4-chioro-

B&n P \F-dinfitRRALABLdIhiroNgidazole-1-carbonyl]-piperazin-1-yl
I;)ac )l[zp)()4s* )ﬁz (2- t%o;t But yl - 4- et hoxyy]p?/rpl m di n- y}yl

putyranitsile, (4 chl or o- phenyl ) -

phyy | i
gy p SR s BT romBle S22 methysplfany yrimiain-
3-y()24 bedimeBuyl A, 54irgidnosimidapzol- m¥yl]e[l4r(35mgth)anésﬁlﬂfdm;8ap(rép)ﬂ)
h] or o- henég{eﬁhaﬁ di nnet hyl - 4, 5-di hydro-i m dazol -

PiperazinJey NQRA. - ret hanone,
i MO ey Dol

di nnet 0-i m dazol
pyﬂir_hicﬁ%ﬂ(lRﬂ,—ﬁ’sdiﬂn&ihwytiﬁﬂidyydmtlmlc)azmlqaéFmbomal] piperazin-2-one,

il 105 R S s Bl (rehionphepyh 2ridrethaxs 2 moranalingtyl-

6yr¢r‘ﬂ|oﬁ’rﬁ-@d)ﬂ)1@f5‘b|}né’ch? ﬂde?WdTbllmldazole 1-carbonyl]- plperazm 2 -on,
47 5-di hydro-1 m dazo - car bony Peram ne-

Ea;mi(lﬂjﬁx R4 2cBig- (érdfﬁ@n@ypfmm{ﬂ)eZ (2 4 diethoxy- pyrlmldln -5-yl)-4,5-

g%g)étﬁyl{éﬁ[tﬁpﬁrg ﬁﬁ‘i‘?&%yﬂ] 8- Rt oL eBRY oo Higerdzin-1-yi-

metfﬁdnﬁe4 5-di hydro-i nni dazol e-1

-car bongl 5p perazin-1 -yl}-ethyl)-acetannide

raqU4p25R fréfBlSE(dtG;J”llom@%MZW%QKHHWWM@HWS
8}(’@%?@3 %ﬁé&h@ £3-dinydroimidazol-1-yI}-[4-(3-methanesulfonyl-
pnmyl)qwdaﬂa:zm mgﬂ]a’nemahongl } - et hanone,

b ﬁ RS é; e %yqyfﬁi’étgéxyewr?&% P Bl PRl blo-Bhenyl)-4. 5-
Qi F}?IYJL Adlﬁ;é@rbhﬁﬁ@é’zdlé‘ﬂ'%B?hylrﬁpefazm -1:yl}-acetamide,

oxy- et hoxy pi perazin
;at}E(%f BRApRAE6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis- (4 chIoro-phenyI)-4,5-

hgndifyl %ﬁeqﬁyé%'anﬁd%qllhﬂ’é%’l]'ﬁﬁ%f{(b')‘-@' A Rrdhty-prooyn) Hisersgin1-yij-
methanone,
1-[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-[1,4]diazepan-5-one,
1-{1-[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-[1,4]diazepan-5-
one,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-methanesulfonylmethyl-piperidin-1-yl)-
methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethyl)-piperidin-1-yl]-

methanone,
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4, 5-di hydro-im dazol -1-yl]-[4-(3-hydroxy-propyl)-pi per
azi n-1-yl]-nnet hanone,

wWQ@2qod/0§7a61 2-f e/ t - But yl - 4- et hoxy- pyri m di n- 5- yl PEHEB200$/663053

- (4-chl oro- phenyl ) -4, 5-

TS S APOUIAE Stptn ceapri

Blrﬂeth BLdihpdroligtidaol -4 -yl]-[4-(1,1-dioxo-hexahydro-1AS-thiopyran-4-yl)-
?lz (2 fiét)ﬁtb butyl 4¥e”10§<y pyrlnn|d|r¥5 yl) - pyb V)

@LD@ZIBZéWoY b

iy e
dinhethpl-np bediliydrodnidalioterdtdarbonyl]- brp@rdw aleyl}-pratene-1-bulfonic

%/ rS4 hydroxy-[1 , 4']bi pi peridinyl -
acigdiamigg: hanon, [ 2- (2 felt-Butyl-4- ethoxy pyrim di n-5-y

glg%ﬁh@ﬁg&?’mz o?ﬂﬁww |B(143 3/1 di EB&@[(JL “chloro-phenyl)-4,5-

dm‘le}tbylm petingdnoyimidazolyikyl}- [#e(%medmesulfonyl ethyl)-piperazin-1-yl]-
%ﬁt 2fe/t But yl - 4- et hoxy- pyri nni di n-5-yl) - 45b|s(4
enyI) 4, 5-di nnet hyl - 4, 5-di hydro-i m dazol -

M{M[L@SR% t@xﬁéﬁfeBﬁbﬂ -4 lekhody-bidihBeyi)-4i 51%|s-&-chloro- phenyl) -4 .5-

anon
pll:zne(t y%ﬁtdlerprlmdaazqiwycqjyonyihptmenazsn;ﬂl Y}-butronitrile A-

bR e S S5 i, S S B 3R .5

Bfmétﬁyrﬁ&/stdl rokimid £idhaxyl W(B B8)3-wifl Dof>-propyh-Pipdriagini- f-yI]-
chl or o- phenyl ) - 4, 5- dlnnet -
methaNMedr o- i m dazol - 1-yl | - (3 hydr oxy- pi peridin-1

(USSR R Ry v - elepypin et R 4 Fpe AeDyp 4.5
dlmhethpl @Bel‘lhj/dro4|rrﬁdahoh-r1€ylhm ¢3- étk&néshly@h)d)-prm}d)apmlerdzm 1-yl]-
(3- hydroxymet hyl - pi peridin-1 -yl)-methanone, 1-{1

”%ﬁl‘?r?r\‘ee/t But yl - 4- et hoxy- pyri nni di n-5-yl ) -4, 5-bi s-(4

S ROl RO o S

-carb
Hﬁ—@meﬂbylm Btdllyydra-mdazoje mﬂarhomyd] pipBragin-14ylpethyh)-gebtamide,

TS B RT ek Bui AR v oy 4 Bisreghiorp-phenyl)-4.5-

dh‘héth?leri Bacﬂﬁj?tﬁo imidazole-1- carbonyl] plperazm 1Sy£2 (thlazol -2-ylamino)-
-fe/t-Butyl - et hoxy-pyrinnidin-S-yl | or o-

pﬂi@mne S-di nnet hyl -
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-2-methyl-propan-1-
one,
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-2,2-dimethyl-propan-
1-one,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-methoxy-ethyl)-
acetamide,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-cyclopropyl-
acetamide,
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4, 5-di hydro-i m dazol e-1
-carbonyl ] - pi peridi ne-4-carboxylic acid am de, i

WO 260904716t But yl ~- et hoxy- pyri nni di n-S-yl H. S- bi SPECTYRP290%/063053

phenyl ~. S-di nnet hyl - 4, 5-di hyggo-i m dazol e-1

(4RI ot -l B S P O pnsnu 4.5

Binﬁeth 436Ld1hydr’©hﬁﬂd’éﬁoié-,15carboxyllc acid dimethylamide,
dro-i ni

1%][(‘{%%@@)(52@@ Iullyyﬂreilstgxyppwwp)& Wi-ger-his-(4-ghlogg-phenyl)-4,5-
SERNOLS pucromycancl ! -SabSn Y KPBRIRRY - Y 2ReHPAYE

ethdnbnbj s- (4- chl or o- phenyl)
@n{?d?f’ﬁ ée%éy@teﬁtrﬁ g%%hég S§q|q° nh%ylﬁgpﬁjy ((4 et Shenyl)-4,5-
ﬁ‘ﬁetH/IA@% c?ﬁ?%rﬁ%gﬁ%a{cﬁé Y- %%E)Mhylfpﬁ)%%’ﬁw ~RYE- bR Mamide,

F(45 ﬂ?ﬁ%ﬁmﬂﬁlﬁweﬁ bindxy-gynidirad o -4, oydi$~(4-Lh(@RomEEnghA, 5-

SRR b
itd -2 BRSO adagh 1 WEM BREEw vt prolenzicaroomi
Wr*’”ﬁ“”w“@ﬁ%d@%“. 5-Bi s~ (4 ohl or o-phenyl H

2dar[fEnHR) 2p06p@ﬁa3;utryl -#-anoxy- g}gre,dlafﬁ yé-4,5-bis-(4-chloro-phenyl)-4,5-

bt fy 4 sl fiiror Rdadong 3 fRhbaybiber iR BBl

drdpicharaiday! - 4, 5- di hydr o-i i dazol e- 1

carbon}% plpera2|n1 [}-1 - .
adﬂﬂm BR)-2-(pr o Biabybes hevk-aydio 3 wis415-bised-chioro-phenyl)-4,5-

bnfebich St eba S BT B et e
ylmetbxdowbbtamm;jer azin-1-yl}- butyrom trile,
(ﬁﬁééﬁ g@ﬁgrg%tylgye RS P8 Be A2 Zhfoto Phedy 5.
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperidin-1-yl]-
methanone,
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-2-(4-methyl-thiazol-2-
yl)-ethanone,
9-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-3,9-diaza-spiro[5.5]undecane-3-
carboxylic acid tert-butyl ester,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3,9-diaza-spiro[5.5]undec-3-yl)-methanone,
2-{9-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-3,9-diaza-spiro[5.5]undec-3-yl}-
acetamide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(1,1-dioxo-tetrahydro-1A6-thiophen-3-yl)-
piperazin-1-yl]-methanone,
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5-yl)-4,5-di net hyl -4, 5-di hydro-i nni dazol -1
-yl]-[4-(3-nnet hanesul f onyl - propyl )- piperazin-1

WO giopAasmshanone, PCT/EP2008/063053

rac-4-[(4S*,5R*)-4,5-Bi s-(4-chboro-phenyl)-2-(4-et hoxy

TS 4 BRGS0 -cnioro-phen)

4@@@@1&%14 Bl@ﬁggcﬁéllﬂnc?am1 -carbonyl]- plﬁerazm 1- yI} propane 1-sulfonic
rac-4-[ (4S* 4, 5- Bi s- (4-chl oro- phenyl) 4- et hoxy

andrﬁfWSﬁol i n-4-yl pyrinni di n-

5ac¥ (4845%] )d? @%mﬁutﬁ 45eFHcB< g{ﬁtn? Q@Q%EJRS ls- -(4-chloro-phenyl)-

perazi n=

%ﬂ?lﬁiﬁhﬂ 4, 3-cbﬂ119/dloaﬁmwmy-l1)yl]2plbérlémd‘!j gt- h'@tlyarmrre m di n-

vl ) - t ro-jnn

3 4 R 2R e AR BT o b4 cgrpranenyl)-
ﬁ@lﬁﬁ@ﬁ 5i’::gz*c&lhydrg |m|daz Ie 1 a(gtr)%nylkplﬁe |d|n 4- (yi acet mlde

R4 SRy 2-$2Ht € réubdpityd - eﬂnmxghpynmldln -5- yI) -4 5 bIS (4 chIoro phenyl) -4,5-

grf(?t%wf ?ﬁhﬂcﬂﬁﬁﬁ%ﬁ ﬂb%%o N 858 hyiethyl)-piperidin-1-yi]-

ezl n-1- yI] met hanone,
é4$ 5R) - 2- (6-tert - Butyl - 4- et hoxy pi/rldlnS?/)-4
raB; k4 6R*k2'|(aft@rt1{ﬂtéy‘y4 pthm@ pyrimidin-5- yI) 5-bis-(4-chloro-phenyl)-

BBy SRRy TR Spiihygronsetypaipericin-T-yi-

meifianone,
6-tert-Butyl-4-ethoxy-pyridin 5-bi s &4 ch

Z(éﬁé@h%ﬁ%tgri Puyl- Adeﬂ?@wgﬂyﬂm@mo@ Mk)dlr %’bilih(ﬂ 9*&'969 -phenyl)-4,5-
%ﬁb%gklgﬁ,g(d?ﬁy&oqnﬁdﬂcﬂ’ O RN A RIBRY AR Ay Ipip&lidin-1-y1)-
meﬂmam)rﬁa?i 2 (2-telt- Butyl 4 et hoxy-pyrimdin-5-yl)-4,

TS 218 e e etoliaisie-av0 b hisniA-phipro-phenyl) 4 5-

Z
o P B g Y G o Ry e 1k

matmr(omechl or o- phenyl ) -

ISR iR AP 2 AR 6 dighproceyridazind-1)-4.5-
dlmethyl -4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-ethanesulfonyl-piperazin-1-yl)-methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-hydroxy-ethyl)-piperidin-1-yl]-
methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methoxy-ethyl)-piperazin-1-yl]-
methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-isopropyl-piperazin-1-yl)-methanone,
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one,
[(4S,5R)-2-(6-fel/t-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bi

W@ 2(0d/0¢nbor o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5-di hydro-im dazol 24.- _
[y RbeTRR R SBR) Pl ert B4 RISy o)t din-5-yi)-4,5-bis-(4-
tibfo- Eﬁ’énﬁ) 4% ﬁmﬁéthﬁm BLduﬁycﬂbthamrhdymrr%twéaorfb 5-bis

ro

A DR AR Lo BYcin3-1)4.5-bis-(4-chloro-phenyt) 4.5
o & 2R e B e PR P Bl O a5

f,d(HS 543)5?-1()6 $er¢43my1l4oemom§zgjwlb)n~§—yo)-dlf ,5- bls4 (4 fhloro phenyl)-4,5-
S o AR E e i Saksioct i pethanone,
gﬂ(hs@i)hﬂggﬂ@% B(Jéyl 4- ethoxztp)ylndm 3y))-4,5-bis-(4-chlorg- pf‘\enyQ 4,5-

OXY- pyri
disrdthgl-4,5-adihyadnoamidiezojé-y -egrbonyl]- plperazm -1-yl}-acetic aC|d

|net -4, 5-di hydro-inni dazol e-1
wﬁPﬁ %&pf pi perazin-1 -yl }-propane-1 -sul fonic acid

5) -2- (6 -tert-Butyl-4-ethox pXrldln -3-yl)-4,5- bIS -(4- chIoro phengl) -4,5-
(4S -(6-tert-Buty %/J) di n- 3-
gmqethylhql érdjhwf@ﬁmlcjamlg -yl]-[4- (tetra ydro-furan-2- carbonyl) plperazm 1-
9 | étF%'L' 5-di hydro-i nni dazol -
@r’qf Q% et hanesul fonyl - et hyI ) - pi perazin-1-yl ] -
4EIBR r(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro- phenyl) -4,5-
I)Le R) - 2- (gtert-gutgl-4 e”mxy py(rldln 3-yl)-4

dgneﬂhgl 4(,5 q};hy(jj’panWﬁ cargonyl]-piperazine-1-carboxylic’ acid

erﬁ@[ ? 5- di hydr o-i nni dazol e- 1
-car perazin-1 -yl}-butyronit ple,

[(485%)?—(62-tér6-81£ylt4—&h’to3xy-p§'ﬂeltm39yy)—4zﬁrblsi-l(m—cﬁloyb)phénSjI-)Mi ,5-
éaréﬁéh Vit Seafronndazd it 6 metogny oropyp-sinerezin-1-yik-

Propyl) - pi perazin-1-yl ] - nethanone,
4S 5R)-2-(6-tert-Butyl -4-ethoxy-pyhdin-3-yl)-4,5-bis

2{{4 (648, 6Ry-2plbeteyt-Buly|-8-ethoxy-pyridin-3-yl)-4,5-bis-(4- ~chloro- phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-(1,1-dioxo-1A6-
thiomorpholin-4-yl)-ethanone,
4-(2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetyl)-piperazin-
2-one,
1-(2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetyl)-
[1,4]diazepan-5-one,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-hydroxy-piperidin-1-yl)-methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3-hydroxy-piperidin-1-yl)-methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-hydroxymethyl-piperidin-1-yl)-methanone,
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di met hyl - 4, 5- di hydr o-i m dazol -1
-yl ]-[4-(3-ethanesul fonyl - propyl) - pi perazin-1-yl]-

WOorgiohasane, PCT/EP2008/063053

-(2-{4-[(4S,5R) - 2- (6 tert-Butyl-=4-ethoxy-pyhdin-3-yl)-

SIS R PR R ony-puidip 3-y)-4 5-bis-(4-chioro-phenyi)-4.5-

diedsthpiy bldiRydrerigiddrole-1Yddrbeh Y pipepsah anyive, rroI|d|n1 |-
1-{4-] (4S,5R)-2-(6-tert-Butyl - mtgthoxy p;%u}i |%y3 yl) X

etapose( 4- chl oro phenyl) 4,5-

SRS B ALY 2SR 1t - hiororpheny4 5
dinhethping, 5-dihydro- |m|dazole 1- carbonyl] [1 4]d|azepan 5 one
ﬁééﬁﬁé)(fiéig%?t gf@l ﬁ;gtxy %g/trl)éln 3- y?)tdlf1 gXB’SI? chloro p enyP) 4,5-
_legracgglﬁill,lfj]f‘t!iﬁydjﬁg:\ﬁdﬁ%dl m@rgﬁéﬁ% Ehetw ppeoragqu 1-Y1)- methanone

A4S, 5@5}25@@-3% drath@at-pyrdine- hl()r)éy‘é-msr (4dcmiot3)—ph¢n)4) 4.5

dmﬁbn‘ 4 S dinuSogrdrale duhonyBRsaan avi-N-(2.3-diydroxy-

1) mg propan 1- one,
8 X (485 2-(6-tert-Butyl -4- ethoxygﬁrldln 3-y

2944(45,6R)2 6ol'|e¢jt, @uiyhgdrqthqujpyrldln 3-yl)-4,5-bis-(4-chloro- p%enyl) 4,5-
SRhE) P Byt e R BR i boimeraring - dh Ayfsppropy-N-methy-

ac@ttamw@e
4% 4S, 5R) - g6 tert-Butyl -4-ethoxy-pyridin g
Sep U‘Q’h?dﬁ’r[(ﬂ% Bl)ran(@rl)erublﬂyl HictRPfyyipyridin- 3y|)45 i5-(4- Chloro

p“%ﬁ&”ﬂécyc%eg?%"’ BRIl BIRrE8FUTbiperazin A.yi}-goetamide,
KU B(BR)-PyB-tetit-Budylyd ¢th4>,x’;i-m«ns|+r( 3-yt)hd Bemisphenidrd-phebyl)-4,5-
g;r’rﬂéﬁt h 'grg4h§drg'|ﬂ¥3£z%| |1n§”2| thanesu?f%%;k/)lo;))(l Ie}aczma y(fl)

fettadd S, 5R) - 2- (6-tert-Butyl - 4-et hoxy-pyridin-3-yl)-4
g@?s (4-chl or o- phenyl) - 4, 5-

ﬂ#SﬁFh)y?—(& t&rt-dHutyl et ehaanyalzim 3-y1)-4,5-bis-(4-chloro-phenyl)-4,5-
PR RIY Bl GiR BRiREA oA 44 Bt LR G “etho ) B S ibrazin-1-
yl}-methanone,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-(4-methyl-piperazin-
1-yl)-ethanone,
4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-cyclopropanecarbonyl-piperazin-1-yl)-
methanone,
4-[4-(2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetyl)-
piperazin-1-yl]-benzonitrile,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-hydroxy-1,1-
dimethyl-ethyl)-acetamide,
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3-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) - 4, 5-

wa@lzoveknbt 4, 5- di hydr o-i nni dazol e-1 PCT/EP2008/063053

- car bonyl ] - pi perazin-1 -yl }-ppopi onanni de, _
g({ﬁgiﬁgﬁg(@ttgﬁ{/lﬁyt? 14t 8k, DY -RY 4B BisPaeiorb-Brdiyl)-4.,5-
dinﬁ@hpw SAdlﬁydi‘ohMﬁHi@zdléU’lL@la’ib@hyl]]-pT)éHZHB A=Yl L N-(2eh fdroxy-1-

yriol'e-2-carbonyl )- piperazin nmet hanone,

byqr@xymg%ﬁ)mgﬂtydset@ﬂ)ragtt@mldea, et hoxy pyridin-3-yl)-4
4%1 ﬁgﬁéﬁ)%e@{eﬂt %htgplxlnér’glhéxfgyrldm _3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dmmtbplncy I5Ld|pycﬂrenmmaazolef1y¢arbbhy1yplpepdwamFmpeWMMe
But

45 diad @E} 30 Gl gﬁ%ghgthgx%pyndm 345 %ls O h8id phenyi)-4.5-
anﬁ@cgglﬂl BACII cﬂbhﬁﬁ'&&dlé‘r’]' ﬁ%ﬁb étperldln -4- 1 meth%l piperazin-2-

car pera2|n ahydr furan
yhaﬁthyl -acet am de,

KhS BRI &9254 TR Sfloky oy SN LS M cRioro shényi A 5-
Qinﬁ@hfm 54d|ﬁyd1bhm§zd|nny|§fi42(zi 4-'H|h)gdroxy buty C? plperaz;/r? ]1 -yl]-

nnet hanesul f on propyl’) - pipe pdi

E(éédqé) %i@ii@ gﬁj(t);;l pdhéﬁ@(y %yr@n y?)tz{]g)%’s Ry chilrd: p%e%W) 5.

dirnahlyd 54dibydhobiyrid @20| oyl plek 0ldioxo-1A6-thiomorpholin-4-yl
car bgnyl] p?peram n-1 n{/F(ﬂz 2- (4-nnet hyl - thFljazoI %/)

efhantdignone,
{h([fél% §@22@(t%ﬁ tlty E%t%!)xy ARy IRY 8.8l 43cAbo-Anehyi)-4,5-

dinnethiply4,5- cﬁhyhirbmdn@azohe—daaalbeﬂyl] -pip@rdwonytl-y13-3-piperidin-1-yl-
i aza- Spl rol S. Sl undecane- Scar boxylic acid tert-butyl

8 pne
{é{{ﬁgiﬁs§§-g_(@r-]ttgﬁt§llf3§t§ﬁ%é_théxﬁbwM3@y|5-i495-6r53(4¥éﬁ|of’o-éh@rhy| )-4,5-
dinmathly4 ,64diBydtiokiynid azdl exli-ckxohylEpiperazin-1-yl}-N-(2-hydroxy-ethyl)-
égétlah%é%é,g' di aza-spi ro[ 5. 5] undec- 3-yl ) - nnet hanone,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-[1,4]dioxan-2-
ylmethyl-acetamide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3-hydroxy-pyrrolidin-1-yl)-methanone,
{(S)-1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-pyrrolidin-3-yl}-carbamic acid tert-
butyl ester,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-thiazol-5-yl-
acetamide,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-pyridin-3-yl-
acetamide,
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2-{9-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) -4, 5- dinethyl *.

WO ciobgdret i nni dazol e-i -carbonyl | -S. PCT/EP2008/063053

- di aza- spi rot S. Sl undec- S-yl }=2acet am de, _
U ETBRF A B R oSl SRR Y5 uh Bttt By 4.5

dinﬁ@hpw 54d|5¥1d1‘oh]9fﬁhi@zdléu’ll-@b’ib@hyl]l-prp)éHZHB A-YILN- éhenyl acetamide,
di oxo-tetrahydro-1 | 6-thio

25{i4%6 (oo By 0R P2 By latcahgny!)-4.5-
G A B batidaie 1 (BB PR hyn)-N-pyricin-4-yi-

acatgbﬂaj\sll] pi perazin-1 -yl }-propane-1 -sulfonic acid
PATiorsyrTatiin: by) A4S SR)BBsertRy Mgy i A 5-bis-(4-
%:rhlé[ deéﬁ){l?ﬁ 538ﬂn%t§}/lpi‘§rl¥h?dro |m|dazc1I -1-yl]-methanone,

nne ni daz
Nyﬂ1]-[(¢ﬁ:$;5&)r2}(6?tert B;atylmemanwpgndm 3-y1)- 4 ,5-bis-(4-chloro- phenyl)-4,5-

d%ﬁéﬁ(hﬂéﬂzgﬁ% = er({]@ﬁc%few caﬁ*bgﬁﬂ%}//r'rgl}/({i% . 3% Ot gie ’
ft4§ ER)D?-‘(dillt’ért ‘B&ylfh B%&g} dwuﬁazqﬂnm 5 bis-(4-chloro-phenyl)-4,5-

-car bon peri L acet am d
ik

flinaethgl 5’zdlﬁszdrpemldmw- %Bwtmhmdmmenzawl1)4]dlazepln 1-

ro- phenyl ) -4, 5-
g”ﬁ%‘%ﬁ?ﬁgélé% dPhyd?‘/O)l nni dazol -
25{14][(4815R3rzn(‘6tﬂeatn|§uyl B abibxy- §deh)3 -{li)-Ae5-bid-(3-3hlodd-phenyl)-4,5-
ﬂﬁ@ethm‘sﬁ Brygrogimigazate-1-earponylkpipeRalRy-1oylH! rdi rexy pzetidin-
1 i)éthghén 4- chl or o- phenyl ) -
,5-dinnethyl -4, 5-di hydro-i pnidazol-1 -yl]-[4-(1
224€[(4S/6R()»2y(6eltehlyﬂ31)|typ4£eihow pyridiny3-y1)-4neblsadectdoro-phenyl)-4,5-

Eﬁ‘@e%nl %ﬁrqié%drtﬁﬁrgh E%u %—l150arggrr1]§/)li(t\g|pe ernzllrr1n 1 ylp-NS-(tgtrghydro -pyran-4-

9||) 4, 5- di hydro-i nni dazol -
4 met hanesul f onyl net hyl - p| peridin-1 -yl)-
(”ﬂES ERr)rﬁn[éé}S 5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-

phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-3-aza-
bicyclo[3.1.0]hexane-6-carboxylic acid ethyl ester
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N,N-bis-(2-methoxy-
ethyl)-acetamide,
1-Azetidin-1-yl-2-{4-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-
ethanone,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N,N-bis-(2-hydroxy-
ethyl)-acetamide,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-[2-(4-methoxy-
phenyl)-ethyl]-acetamide,
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[(4S,5R)-2-(2-tert-Butyl -4-ethoxy-pyrimdin-5-yl)-4,5-
bi s- (4-chl oro- phenyl ) -4, 5-

walReweknbt 4, 5- di hydr o-i nni dazol -1 PCT/EP2008/063053

-yl ]-[4-(3-nnet hanesul fonyl - ppopyl ) - pi pe pdin-1 -yl]-

PP BB 2ulfyteg- BUW-4- 900U RN - (ohlorg Ry 4.5
ayetaylcd 8agihfdrd-=itidazbl$-1- carbonyl] piperazin-1-yl}-N-[2-(2-methoxy-
di met hyl - 4, 5- di hydr o-i m dazol -

phenylf-athyl-asstanises ul f onyl - propyl )-piperazin-1 -yl]-

B SRy Totor By BNy PTG -4 il shiarg PReay s
3(mlet?%|l-?5$|gytg‘0)hahgddzcﬂi4 3(/]:] (7, F dimethoxy 1,2,3,5-tetrahydro-

i me i ro-inj dazo
b9m2}0[€ﬁ1 éﬂd‘lﬁ?@%ﬂf‘f‘ﬂh‘?ﬂe Bap¥&zi n-1 -yl ) - met hanone,

: .
[[@gﬁf)gr@_t%ﬁenyp z}%@ﬁ!y iR B Na Xndrb-phetyPLs 5-
dirmaghinly4, 54d|Bydi‘ohymidazolmxd}&(ﬁJB—dlmethoxy-Z,3,4,5-tetrahydro-

d th hdi n-1-yl]- th ,
Sl b gygen v ) et hanone,
é?fﬁeﬂg’f(@-‘tm@u&’)&)ﬁ gt@%ydpggld;n -3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dWch[/l44 é'zdlmedrndwdaazcﬂrw Y- §€ErFé)zqs.|ﬁ3 hygraxy-anstivineoiearbonyl)-
}% SIRIE ﬁg 3§ngéthgng;]goxy pyhdi n-3-yl)-4, 5-bi s

Q'STBRM‘[IfS Lzlwite?t Botyllazethosty-pytidint 3y, 5 @id-¢4 -Bhibro-
di n- e¥5 - met hanone,

p%eml)sﬂa)ﬁ -dimedbyled.B-ifiydrp-ivnidazels) -GRyaanil-3-a78y - 4, 5- bi s
I‘E)Eé ‘Projnsglé@ )d"a%cg%llc acid (2;hydroxy-ethyl)-amide,
E(4§]5R)424(em@qt@mw|-qoewmmymdm 3w||)}4 m.mhmr{a phenyl )-4,5-
Q@n%‘glylpl el d'q;”yp')ihﬁdéé'%n 35'1 113 BR % 8l oyiidiiest Erbonyl)-
gh‘ﬁgrgcw bgh‘!—»@?: QI]W&hﬁﬁbné 5-di hydr o-i nni dazol -1

nnet hanon

[(456R X 2-86-5ar)-Brrtyl 6+-ethoxy Buyrign-2-yith 6xysf4chitiro-pBieni))-445-
gh{ibﬁ%%ﬁ. g&%ﬁﬁﬁ%@f -H?a?'ﬁgﬁ-meéhw-ﬂ /4]diazepan-1-yl)-methanone,
2qaL 3 R)-2niePRF BRI t§t-4-etbibty- By MBADBIP) -4, 5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-[1,4]diazepan-1-yl}-acetamide,
4-(2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-[1,4]diazepan-1-yl}-acetyl)-
piperazin-2-one,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(6-methoxy-2-
methyl-pyridin-3-yl)-acetamide,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-methyl-pyridin-3-
yl)-acetamide,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-methoxy-pyridin-
3-yl)-acetamide,
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[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-Dbi
s-(4-chl oro- phenyl ) -4, 5-

Wa@lewenkmbt 4, 5- di hydro-i m dazol -1 PCT/EP2008/063053

-ylI'] - (4-di met hyl am no- pi pe pdps=1 -yl)-nmethanone,
pdal ﬁséﬁ}zo@t‘e&@ﬁ{y ¥ %jﬁéiy-éyr%ih-?a’f%')-ﬂyé-bds'-{l'-e?ﬁ|¥rlc)-bﬁer?y| )-4,5-

dinﬁ@hpw SAdlﬁydi’ohMﬁd@zdléU’ll-@b’ib@hﬁ] biperazin-1-yl}-N-ethyl-N-pyridin-3-yl-
- car onyI] p1 perazin-1 -yl}-acetic acid hydrochloride,

peefeMies.- 2- (6-tert- Butyl - 4- et hoxy- pyri di n-3-yl) - 4, 5-bi

5 é&ﬁ({f)b% nnq%g%g%l]%&tlyﬂft%tp&%ﬁ‘ﬁym’h-3-yl)-4,5-b|s-(4-ch|oro-pheny|)-4,5-

drheaethyxlhcyspmhmmanﬂda:mi@dmaaophyupp@eirazimnl-w}-ma,@mnnemw-
@48 5R) - 2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-

BY M'l)ﬂa&et? jHenyl ) - 4, 5-

et A Bt 5y o cnmosnen 43

dlnrrﬁhwycﬂ 5|=d|tiyadro -imidazole-1-carbonyl]-piperazine-2-carboxylic acid tert-

g(4%5ﬁ-2-(6-tert-ButyI-4-ethoxy-pyridi n-3-yl)-4,5-bi
UERIREor o- pheny! ) - 4, 5-

Ru Ftoyi é&té‘t—@ﬁy{df @tHdStyLiﬁ/ﬁalrr-é -yl)-4,5- bls -(4- chIoro -phenyl)-4,5-
yI']-[4- (3- nnet hoxy- propyl’) - pi perazin-1"-
dmsmetawoﬁ -dihydro-imidazol-1-yl]-[4-(4-methyl- plperazm- -yI) piperidin-1-yl]-

?r?i rL S, 5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
rﬂ) 4- chl or o- phenyl ) -4, 5-

i SERy2 (&té‘t@dﬁy{dt @thdsry¢’sy1|dlr€3:(l/l) -4,5- bIS é4 -chloro-phenyl)-4,5-

-car bon perazin - ioxo-116

dinmeshyr ﬁ(ghﬁypr@ |mlqazglﬁay{b morpholln 4 yI piperidin-1- yI) methanone,
;ﬁ_-{gz%zf%;ﬁ%) (65%rf BufypALl @ﬁnpsqﬁkﬁwbln% SHPX YV Lo BhEhyl)-4,5-

or o- ph
él,nﬁetdyln@eﬁkmhydkoﬁrmkddimﬂed ¢albdaylpbﬁpeihd|n -4- yI} -acetamide,

(B I (4 BRI e it g0 SHS T Pl aenain
dirfetRy2d $-difyEBLiRTI@aRNE W -14-methyl-[1 ,4]b|p|per|d|nyl -1'-yl)-methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(4-ethyl-piperazin-1-yl)-piperidin-1-yl]-
methanone,
N-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-N-methyl-
methanesulfonamide,
N-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-methanesulfonamide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethylamino)-piperidin-
1-yl]-methanone,
{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-acetic acid methyl
ester,
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4, 5-di net hyl -4, 5-di hydro-i m dazol e-1
-carbonyl]-piperazin-1 -yl}-acetyl)- [ 1

wWQ 2jodiogmmepan- 5- one, PCT/EP2008/063053

[(4S,5R)-2-(6-tert-Butyl-4-ethexy-pyridin-3-yl)-4,5-Dbi

2-{&3-ﬁb&§%é@h%ﬁgg%tgﬁ4?ﬁ;ﬂa%)%yopyr'idin -3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dmhdth 44 BYdIR imrided 611 cakboi Himangnel -pyrrolidin-1-yl-
4S, R) 2- (%d?ert But yl - 4- et h%wm%?rl dl-(r?[}?: W -4, 5- bly
OBRI or o- phenyl ) - 4, 5-

@
9 );‘F‘i {é;bﬁéf@dﬂ 'P%;ﬂ% Etﬂ&?by{ﬁm 3oy}, 8-bis(4-chloro-phenyl)-4,5-

firdethpiR), 52d|hﬁdrbarrt|d&1ﬂed1 cébrbbhyi}eprpaylmrdmw}a\lw Hirdethybi
S- (4-chl or o- phenyl ) -4, 5-
arPBIMNIS.- 4, 5- di hydr o- i ni dazol -

[BISR 2 Bt Bo W%ﬁ*’%%é“ 5 gis-{{schlaro-phenyl)-4.5
dpmthyjlrﬁ53:4|wdrp4nﬁdazd~1ey1} (mdmthylmhnmwppenldﬁm -yl)- methanone,
eS8 157 BN A Qa6 Sy Btisf4chloro-phenyl)-4.5-

dh(ﬁeﬁhgaﬁgftﬁhydro -imidazol-1- yq {4-[(2:methanesulfonyl- ethyq methyl -amino]-
tert-Butyl-4-et hoxy-pyridi'n-3-yl)-

bip§fldm i:M}diﬂG engl ) - 4, 5-
g1 ik J@;ggig (gdﬂgﬁtygﬂt?/r b MHh a7 8Yfaid-3- G R BN da- Eroro-phenyl)-4,5-

Biﬁ#&hﬁlm 52d|hﬁdrbah¢|d&d]ed1 - darBbhy K pipRYitindi Y 3NY R mdirGxybéthyl)-
s-(4-chl oro- phenyl) -

g8 - 4, 5- di hydro |nn| dazol -

aceta
S B oA Rghas) Bxﬂde't”#oi';2&%&%3@%%99-9*3%@)-4,5-

Brnhntlaylwléahhmrmmdele)-M(aéibonyl] piperidin-4-yl}-3-methyl-urea,
s 016 1ot B A RO BN B DA 1t oo sy 5
én?&ﬁ({laﬁgdcg%drg |Enéd?zeor| Ayl prrrolld oex1y cg;brci - plgerl?p 1-yl]-
methdrened- chl or o- phenyl ) - 4, 5

ﬂégeéggyn%(?‘t tﬁé@gd{ oth'PQQ'p%éPn “y1)-4 5-bis-(4-chloro-phenyl)-4,5-
dhﬁﬁéth?v% §Qﬂh§/7cﬂ’b|-|rrﬂb b)p{; -RC@ligeragme-1- carbonXI) Rerldln-1-yl]-

N-tert-Butyl=2-{4-[(4S,5 2-(6-tert-butyl oxXy- py
rieghanaeyl ) - 4, 5- bi s- (4- chl or ophenyl ) -

e [Ed%?ﬁ?)é' 64rgft ! e?p@&@@i‘cﬁgrﬁegb 5-bis-(4-chloro-phenyl)-4,5-

Bm@h{alR) 52d|h§idrbam|d&dled1 -darBbhy X pipeyazintiny| B3yhethdi erfahyl-

- (4-chl or o- phenyl ) - 4,
propan 1-one,
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-3-methanesulfonyl-
propan-1-one,
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid (2-
methanesulfonyl-ethyl)-amide,
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid (2-
methanesulfonyl-ethyl)-methyl-amide,
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di et hyl - 4, 5-di hydr o-i nni dazol -1
-yl ]-(4-nnet hanesul fonyl - pi perazin-1 -yl )- nethanone,

WQ LobF0BRE 2- (6-tert-Butyl -4-et hoxy-pyri di n- 3- yPQF/BPE0$63053

s- (4-chl oro- phenyl) -4, 5- -27-

i A5 di _i.oni dazol - .
TR SRy Pe s U LA AONGBT T acph 1P pettaiproehenyi4.5-
dinetARtHBrRgdro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid (2-
2;&4[1?(45, 5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
hydnexy-etayl LaMide- phenyl ) - 4, 5-

Rggﬁﬁéﬁli %Fgﬂ%‘% fwﬁﬁéﬁ*ﬁiybﬁﬂgfq;@]@-gpL%cr)- henyl)-4,5-

dinydthyled4 badibydro-imidazol-1-yl]-[4-(1,1-dioxo-1A6-thiomorpholine-4-carbonyl)-
48, 5.R?-2-f6-t rt-Butyl -4-ethoxy-pyridin-3-yl)-4,5-bis-
PiperfInot WlgReMANPDg, 5. di met hyi ~. S-di hydr o-i nni dazol - i

ﬁé?Lé@g%gé-%ﬁ-@%@l%é%&?sﬂyﬁeirpﬁfyiﬂ)lci,B:Bis-w-'ohroro-pheny| )-4,5-

dinfethyI24 5431 hyarB; iBRIazdl {16yl}-E-(2-Betlyanesubfohpxgthpyy ) piperdin-1-yi]-
-yl)-4,5-bis-(4-chl orophenyl

TN A, S d hydro- i nni dazole-i |
refcazllfgmldR*ﬁizo(%ﬁ@%!-Butw-xtekh@ﬁﬁbyﬂiain-31y|9ﬂ£%i§3(41chloro-pheny| )-
-yl]-benzonitrile,

2 Sdinmetiag; b Rydilydre-ifidazoluf yearaoryl hpipgrgain-240me, 3- y| ) - 4

rit s R G R i pygicin-3-1)-4,5-bis-(4-chioro-phenyl)-4,5-
dm&?éthglnélb}diﬁ%}(ﬂlﬁtiﬁrﬁdianzo'lu-1-yl]-}4—%6@)hbﬂdéﬂxdarbonyl)rp"rperazin-1 -yl]-
y

di net hyl -et
QG de, 2-{4-[(4S,5R) - 2-(6-tert-Butyl -4-et hoxy-pyr

léﬂ{g,ﬁ)gey-'_z}l(’a‘é‘r_eg:ﬁg@r-ﬁ-%tﬁ&ﬁgg@@%%%5)4:54bé:(4-ch|oro-pheny| )-4.,5-

ro-1nni’d
ditaethplng bldipydreriamdazcle-1y¢drbdhyI Rpipedazimp~dne, hydr oxy

TS a0 FoatbriButbd nORZ el i Sibis- - gpromieny)4.5-
gﬁﬁ%ﬁ%@{,'@%i@yﬁ?ﬁ%&g%@ﬁ?ﬁﬁa%azr(tg?remylkpiperidin-4-y|}-acetamide,

racat HoHAS ™, 5R Px-(cdiant-Buiyl-H-gthpey-ayiidin23-gh €, 5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-
[1,4]diazepan-5-one,
1-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-[1,4]diazepan-5-one,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-pyridin-2-yl-
acetamide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-piperazin-1-yl-methanone,
(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid ((S)-3,4-dihydroxy-butyl)-amide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3,6-dihydro-2H-pyridin-1-yl)-methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3,4-dihydroxy-piperidin-1-yl)-methanone,
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4-{1
-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-b

WO 20004411 or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydr o-i m dazolegl

z@éﬂg%\’ G]te?%gﬁté( . e@ﬁ?’@h’%'@? r#ncﬁ; qyépf%d@e&géiﬂ gf%%n@‘g’s-

amﬁélthﬂh& Gtmhmwﬁdaz‘bléﬂ carboxyllc acid methyl-((2S,3R,4R,5R)-
dlmaté; 5-di hydro-im dazol -1

2y3.4.5 p@etamyaquyd}%w #B0IAGL ) - pi perazin-1 -yl ]-
PO SCRRIRY 20 o Bu s pyisiy Sy Biss 4y pyorp-angny)-4.5-
dinfethglhd Brdihydreriyidazbl&-1-carbonyl]-piperazin-1- yI} N -pyridin-2-ylmethyl-

di rreth | -4,5-di hydro-imdazol-1 -yl]-(1 ,1-dioxo-1
peRt@AG®rr phol i n- 4-yl ) - met hanone,

3: éﬁgcz{é ?ﬁ) @ O%gﬂ@ﬁ%ﬁ%%ﬂ%‘i%byﬁ]diﬁ-t:ihﬁ)(-ﬁ',f?-}ﬂsi-@i-&ilér'dlbﬁéﬁlyl )-4,5-
dlnnﬁhhly‘ﬂ 54d|5yd1‘ohymidazdlefi1 ekaérbbeyl]kpiperazin-1 -yI}-N-pyridin-3-ylmethyl-
-catrbon []-piperazin-1 -yl}-1 -piperidin-1

ageiamid one,

2;;{44(45 ﬁﬁ,)@%tfagtg@u@ﬁmet%&wbyﬂdu613391%34 Y- d-enidrotpherdyl)-4,5-
dinnethi 54d|5ycdrphwda;quw1d@ezboaylltplperazm -1-yl}-N-pyridin-4-ylmethyl-

gggt?grﬁ%q%l] pi perazin-1 -yl}-N(2-hydroxy-ethyl)-
2- {{44(48 5&)1‘23%& t%r&@uﬁyentetwwbyﬂduﬁmww PYIS-@i-thidrorpherdyl)-4,5-

- bi s-(4-chl oro- phenyl)
aam@w 5zﬂlBy<H10Hmu%qu$n1d%abpayllrplperazm -1-yl}-N-furan-2-ylmethyl-

ag&gpﬁ@%ﬂl pi perazin-1 -yl}-N-[1 , 4] di oxan- 2-

acet am de,
{‘( R%M}Z—(@ﬁerﬁ@tﬁyl%é&ioﬁ Btridox$-yby4 6ebis-8-chlgrephenipl)-4,5-
ai”sﬁatf‘ Wyt %Zé)qujrpﬁw%qu%%%@ggpnyd] -piperidin-4-yl}-acetic acid,

r =41 -
ﬁ{%{({fﬁfl}ﬂ @gér@B%tgPhe” _ éﬂw)(d hd@?}%ﬁ@y%&e’ 4-chloro, ph?nyl) 4.5
dimeshpli-4,5(aih ydrioe mid astoden Fgarbonyl]-piperidin-4-yl}-N-pyridin-2- yImethyI-
4 5 di.net hyl - 4, 5- di hydr o-i m dazol e-1

aCelPBEYS | Zpyrrolidin-S vyl J-carbamic acid tertbutyl
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-N-pyridin-3-yl-
acetamide,
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-1-(4-methyl-piperazin-
1-yl)-ethanone,
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-N,N-bis-(2-methoxy-
ethyl)-acetamide,
4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazine-1-sulfonic acid
dimethylamide,
(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid (2-hydroxy-ethyl)-amide,
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ester,
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

WQ 2008087164 - chl or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydro-i m dazolegl

Y ERIEIS Ry B P At BN R By 4 5
g:@nnitpﬂ -4 4- mhymbmigdg%z?r% hd(ze@oxyllc acid (2-hydroxy-ethyl)-methyl-amide,

(%%58@123706]{%1]—%@ 4:eibaxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
e B S BRI A5aR e 5. o B
#, [:'(4%;5Rr)eﬂn@dtew—Bi&yi+4‘+gﬂlm§/+mnlill_dazﬁlye)l-4l,5 -bis-(4 _cgloro-phenyl)-4,5-
rpo erazin en m de, | _
o gty %8 dRydSr Tdavcle TtaAp PO BRI by reAREal pyic dert
béf pé ef4 chl or o- phenyl ) - 4, 5-
4, 5-di hydro-i m dazol e-1

(@Anhwﬂger;dlrpém)z[(ﬁs:ﬁl%)ﬂ J6-terpputydidrethoyy-pyeadiand-gb;4,5-bis-(4-
{:ﬁg;&pﬁwﬁ%rﬁfr | J di tﬁylzﬁé cﬁp)kcgrgzﬂml I--‘320%1 ﬁ] tmeet[r%anbougeyl 4-e
@Q[(@S%H@P@J@&Jtért @u@m -BBIY pyfdhr-diynyal 5056 nicARF 8 phknyl)-4,5-

nnet hanon
d[rmetlsyl542}5 cﬂhyctformdamyrcarb@nyibamrm}rmlaemdleeﬂ garpogylis acid

Ee?héﬁlp(ﬁgét%g glhﬁ%lrzn i4nﬁi dazol e-1

carbonyl] pyrrolidin-3-yl}- oxalannlde

£,45 mﬁ@r@‘&@&@h,&?ﬁé&l pf}noﬁﬁ hs°§/(|¥ 4p§/ bls (4 crﬁo?/ol enyl) 4 5
gfnq%ﬂm?l A?%Aﬁ%djrjonk?ﬁé dé%‘g' angf %‘ﬁcid ( Oethze%su fopyl-piperidin-4-
yll) )anmdehanone

% ( ) 2 t ok ert ?(m Ir|d|n gt ksod)f(% tg)grhocl:lhroro ;%enyl% 4,5-
é S FéA et EWehinexy;

Qin‘?@cgglﬂl BAdlﬁ c?’rbh)‘r%é’zdlé‘ﬂ' ﬁ?%ghﬁ nhnogr erldlne 1-carboxylic acid

car pera2| n- -azetidi
Ie)mldehanone

8@ 335(24@ Bradil gf%ﬁ%ﬁ Sﬁrﬁ AU Y G S b Re .2 B
Qinﬁ@h?lﬂl SAdlﬁydi‘otWrﬁ’dié)zdlélﬂLéjé#E@k)ﬂrclaC|d (1 carbamoylmethyl piperidin-4-
carbonyl] p1 perazin-1 -yl}-N7(tetrahydro-pyran-4

yllpndet ani de,
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-one,
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid methyl
ester,
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid,
3-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yloxy}-propionamide,
3-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yloxy}-propionitrile,
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(
1S,5R)-3-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-y

WO 2004/08711bi s- (4- chl or ophenyl ) - PCT/EP2008/063053

4, 5-di net hyl -4, 5- gji hydr o-i nni dgzol e- 1 _
1571 PRI SRR 6Pl Ui oy MR 9% SR fhenyi)-4.5-
amﬁékh{/|(48 cﬁ drd= |hﬁdéz&ﬂé 4Ewrbbn;4} BipkeigirpyNiL3ligdplopiurda,

or o-

ﬂiT{ﬂrE[f“ﬁ/’éRtl 25(5dlieﬁty fdl 14Tﬂ’§h@ar2@]/réj“1 -3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
a@?%th%nﬁcfrgld@ycﬁ? ﬁﬁ%&o]ri 1Y¢drbOh - Blodribr-ARALRBIMER M Lirea and
21 -[@4S, 5Rl){24(8 @R}Baty( 6-&tleo>ty~bymd4h-34yl¢t4i‘6}ms——@fychIdlrdquerny) 4,5-
|)-4 5-bis

dagmq{hglrﬁér gjr@rlﬂygqx%plgﬁnq:%gglayl];mperldln 4-ylamino}-acetamide.

-carbonyl | - pi perazin-i-yl}- ethanone,

2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-

Irbthiei spelcificationy whetecdingicpted, 5he various groups may be substituted by 1-
i met hyl -4 5- ni.d

B b Pp b P S g et splecipstiramyBe ypye

86193 A Sflowera kyl Iower alkenyl lower-alkynyl, dioxo-lower-alkylene

2-{4-| 5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3 -y¥

(fgrrmng e{g @beaz p}q;drgyoglpn hglogen, hydroxy, -CN, -CF3, -NHa, N(H

By PR, SRR RORA carorme WOy BieRglo, tio-

Jovedrtarkg DAL eSCHE Aolvedal iRufEnyl SarhiidsuBoty] fodveet h
OXY- pyri 4, 5-bi s-(4-chl oro-phenyl)-4,5-
aikiicattsnyl 40weaazlrymaébwm»6'ai%41%r -glkoxycarbonyl, lower-alkyl-

f&r%r ﬂgm(l‘-ﬂ TIB#)R)eI Wérréﬂlgyl “#ldro Noér-biko P abREKBRAR)arbonyl-lower-

alkésy, 5®|)rbax>( B)P]Meﬂzld kquA; yhrbred\idowepgikody cadbstpyklowedi

S-(4- ro- n -4, 5-

ardiealfh Bidrghairayet alkomn-bikkdpwer oy N@L dpwer Ry qwer-
I‘?(]og)f/ gz e(mé?fw %?ﬁ\e'&téﬁglnk(;ﬁkg,’lbenzyloxy-Iower-aIkoxy, mono- or di-lower

BlkylSs Ryt ted @mieo{sutfonyit and anfpsyclgaikyl dheteBogyic)y whictbtan be

op&ona‘flg s%rb%tlf%t ec? %y%he égove substituents; and lower-alkyl which can

optionally be substituted with halogen, hydroxy, -NHo, -N(H, lower-alkyl) or

-N(lower-alkyl)2.. Preferred substituents for the alkyl, aryl, heteroaryl and

heterocycle rings are halogen, lower alkoxy, lower alkyl and amino.

The term “alkyl” refers to straight- or branched-chain saturated hydrocarbon
groups having from 1 to about 20 carbon atoms, including groups having from 1
to about 7 carbon atoms. In certain embodiments, alkyl substituents may be
lower alkyl substituents. The term “lower alkyl” refers to alkyl groups having from
1 to 6 carbon atoms, and in certain embodiments from 1 to 4 carbon atoms.
Examples of alkyl groups include, but are not limited to, methyl, ethyl, n-propyl, i-

propyl, n-butyl, s-butyl, t-butyl, n-pentyl, and s-pentyl.

As used herein, “cycloalkyl” is intended to refer to any stable monocyclic or

polycyclic system which consists of carbon atoms only, any ring of which being
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di met hyl - 4, 5- di hydr o-i nni dazol -
-yl]-(7, 8-di nnet hoxy-2, 3, 4, 5-tetrahydrobenzo[ e][1

WQ 2jodiogmepi n-1 -yl ) - met hanone, PCT/EP2008/063053

[(4S,5R)-2-(6-tert-Butyl-4-etBoxy-pyridin-3-yl)-4,5-Dbi

5?%?%@' 8’5'8 Epegﬁﬂ%g‘ngélba%eaglz i infendge) torgfer to any stable
SonBhyflid & pui ﬂdsggt@ i dier dorrswas boesn*b)on atoms only, with at

-aza-bicyclo met hanone,

t@gssqye slnp(th@"eghpemg(r@rtlélm ursilﬁty'raiqd eEmswafem@f Qcipatkyjs

X?C ]311%& wr?g %y% é%tqgﬁ gélcﬁydr gé-{llbhnl a(z Idé)-bftyl’ cyclopentyl, cyclohexyl,
eyx_ﬁglbep;tyll,q}agamnqu ﬁaﬁboﬁtylﬁgibyclehlkgbsa'rr&ﬂtﬁiin@blmmwoictanes such
aci - hydr oxy- et - am de, ,

pe %2@@'9%0'?@9%8?9%@)@;9]blﬁygpﬁﬁ%/@ppﬁygpﬁoﬁa%% suctsag;

gré@ 93{(% bh tﬂcﬁjo canes suchﬁs [[4 4 O]bicyclodecane (decalin),

ro-inni azoI
& Spto eormeobyds oEyalpmotersodm alichos Keryds hmmde) but are not limited to,

| 3-yl th
A IS5t YN B1 4. Lt howy- pyr i di h-3-y1)-4, 5 b

s-(4- chloro phenyl ) -4, 5-
di met hyl - 4, 5-di hydro-innidazol -1 -yl]-(4-methyl -[1
The deraz eqj&enyl ayUpedberein oreans an unsaturated straight-chain or

8?{%{%& ?aﬁpﬁ%? %ﬁ%cg g)ﬁéﬁ{ﬂtn) &%ﬁélcoﬁta%lﬂg)%eo%db% LBo?id %n)d having 2
@'4 Bitratly® @ husien AbEaERkeples 6RSRMMAIenkLgroup” are vinyl

i azepan-1 -yl }-acetam de,

eetl\enxlnquwowgmp@w 6L-peanerslitdymethydthesepepyk il douteryly B-butenyl,
e 2R b OGRUD AR 2 s end. Trepie b g Ps iRy 3

él]ﬂ@h zag@éntén |yu}m@th?|t SJp)entemyDeT BEkENyR- znhexenw 3-hexenyl, 4-
(4S, 5R) - 2 SG tert-Butyl-4-ethoxy-pyridin-3-yl)-4

h?:XQﬂ apd- R phenyl ) - 4, 5-

di met hyl - 4, 5- di hydr o- i nni dazol e- 1

-car bonyl ] -pi perazin-1 -yl }-N(6-nnethoxy-2-

ae herdm falkyrdi'hasSuyéd harsh amedndean unsaturated straight-chain or

branched aliphatic hydrocarbon group containing one triple bond and having 2 to
6, preferably 2 to 4 carbon atoms. Examples of such “alkynyl group” are ethynyl,
1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-
pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5-hexynyl.

The term “halogen” as used in the definitions means fluorine, chlorine, bromine,

or iodine, preferably fluorine and chlorine.

“Aryl” means a monovalent, monocyclic or bicyclic, aromatic carbocyclic
hydrocarbon radical, preferably a 6-10 member aromatic ring system. Preferred
aryl groups include, but are not limited to, phenyl, naphthyl, tolyl, and xylyl.

“Heteroaryl" means an aromatic heterocyclic ring system containing up to two

rings. Preferred heteroaryl groups include, but are not limited to, thienyl, furyl,
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2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) - 4, 5-

wa@lzoveknbt 4, 5- di hydr o-i nni dazol e-1 PCT/EP2008/063053

-carbonyl ] -pi perazin-1 -yl}-Nsgf2-nmethyl-pyridin-3-

Bop T RAETURirgin. PP QP HBRG Y R Py,
irdidBE6le(ghdctetraretyphenyl ) - 4, 5-

di net hyl - 4, 5- dlhydro i nni dazol e-1

-carbonyl ] -pi perazin-1 -yl}-N-(2-nnethoxy-pypdin-

h p%]:rel)c(?%‘\eec%‘aéwldc?r ﬁqgér‘bahglz@\ grﬁ%g%g(cgﬁl it FS@%H@ & dr@&ra@04 that

dneeihgyhay Bedirfiywiiite ihei atbeoisereteroaay| amaythdth biejirey sabstituted or
Xl J-N-et hyl - N-pyri di n-S-yl acet am de,
et ?lips’[t'(lif?stR) 2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, - bi s- (4-chl oro- phenyl ) -4, 5-
dinethyl-4,5-dihydro-innidazole-l
“Hetebaoyglg’ -opi Ipeheazdynlcﬂalkw hedns2 sulstitetelydrpynsubstituted 5 to 8

3-yl)-
reftlerBi s8Ry O5bicyelrPERIPYTalis RSBy VR TR Jp B carbon
éto'?n@bl% r@iﬂé‘d@d%y)a Peers! atorh s'i-rlected from nitrogen, oxygen or sulfur

di met h 5-di hydr o-i nni dazol e-1
atomn. Uip(gmg)lepn@@u@ez pyeotdiogi pwxglidiaylapipeéridinyl; morpholinyl;

B BIRE eranyaphirany AN S i di n-3-y1)- 4. 5- bi

s- (4-chl oro- phenyl ) -4, 5-
di met hyl -4, 5-di hydro-i nni dazol -
‘Reterg atO(ru meeRy PO AtpRyseiesied fr—%?"ﬂj\L;Q pBdiin-1 -yl ]-

nmet hanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-Dbi
ﬁl\l((dxyr;] tall la gt plgleﬂ;dg)ambx& regl‘ers to any of the above lower alkyl groups
i met 5-di ro-inni -1 .
SlPSatorats Provist oy TVRICBONaT AkeXY SryuRsBERERREtNONY,

é?h})l(% |§%5)r0é)o()<% or grr poBa/t )t?rjtyloxa/t%rg)dxyeplilkrel Furth r| c;udfd within the

meagihgol aikax;pammuptbpte glkoxy side chains, e.g. ethoxy ethoxy,
STty Sihoxpatetby §10% SRBS) Snd hé TS IRY sLibBiiBfed alkoxy side
Blﬁé‘lﬁs@:@? anﬁeﬁhylﬁFﬁln&éthﬁxy“d%‘tmér)fnrﬁyéﬂh@ikjﬂ dmethoxd-Fhd¥phoryl

or o- phenyl )
andltf@wehydro |nn| dazol -1 -yl]-(4-nethyl-[1
4 ] bi pi peridinyl-1"'-yl)-nmethanone,

“Pharmaceutically acceptable,” such as pharmaceutically acceptable carrier,
excipient, etc., means pharmacologically acceptable and substantially non-toxic
to the subject to which the particular compound is administered.

“Pharmaceutically acceptable salt” refers to conventional acid-addition salts or
base-addition salts that retain the biological effectiveness and properties of the
compounds of the present invention and are formed from suitable non-toxic
organic or inorganic acids or organic or inorganic bases. Sample acid-addition
salts include those derived from inorganic acids such as hydrochloric acid,
hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid
and nitric acid, and those derived from organic acids such as p-toluenesulfonic



10

15

20

25

30

[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-Dbi
s-(4-chl oro- phenyl ) -4, 5-

walReweknbt 4, 5- di hydr o-i nni dazol -1 PCT/EP2008/063053

-yl ]-[4-(4-ethyl -piperazin-1_3ylL)-piperidin-1 -yl]-

) h on N- -1 (4S . . . . . . " ,
g‘ég) @c ?8@' ?Tﬁ] émeséylfgp%%)d,p%qh&%c % %VFf'an acid, citric acid,
ﬁ{éﬂlbla‘érc( ‘ﬂa(ﬁmeﬂf@ -faheifl Acidt tifuoro acetic acid and the like. Sample
dlnethyl- |hydro i nni dazol e- 1 - car bonyl |

ba$eradd5blpp saltﬁ e uge Fhsmad@g/@ﬂffmfamﬁnra@mum{pp?a%so% sodium
@ q@at{aﬁwatr)z%or i %l’n @Ycﬁbgﬁéé Q}/cfh' gé fbr%x)émp'le

tﬁtnafmahylemrﬁerdluhyldydromdm otalzerhmallrrmwdadmylo]f aph@emaceutical
di n- 4- - npet hanesul f gnanni d
F?WBOB@gi'ze (BUGLINQ BSAYIS 3 t@@fquye Wil kponinsto,pharmageyfical

endriskd }@6&§Wﬁﬂyrg)le4’{;)ﬁ¥?lgal ar?d -ihemlcal stability, hygroscopicity,

di met hy azo

fltyw;abllltay [ple] miebiharm‘smdmmwndsetﬁgé angi, Aosepepd. , ;Rhammaceutical
th .
Dobeda B ZAacria Delyery Systam 8Ly Es} 1995 2kop; 106raad 1456-

bi§7 (4-chl or o- phenyl ) - 4, 5-
di met hyl - 4, 5- di hydr o-i nni dazol e-1
-carbonyl] pi peridin-4-yl}-acetic acid nethyl

F3k Fanftiglhgs og formyla hasyrelles el gaits, prthavesal epstone |

a§yrﬁ|4ﬂe¢1’ftt @ér@oﬁfmm‘i thay be-present as racemic mixtures or different
di net hyl - 4, 5- di hydr o-1 nni dazol e-1

si@gecygwgr,]s]s; dingeYarus-iaopers gan pwsqﬁatjeg,by known separation
%&@%%@29?@@%?9@&{% - 4-et hoxy- pyri din-3-yl)-4,5-b

i s-(4-chl oro-phenyl) -4, 5-
RS ATosAeaR s 919 SRy aied Priormylaahoys may exniot
i Cﬁ%m?or(sﬁrl}cﬁfr'é |§§H§_ﬂsﬁ1.eﬁ MOFYerRIed P rds ldntorp- b

or o- eny
dhmhaﬂ;ses anydidwyameric pnsttactolal isomeric form of these compounds, or

e S APl R R L e RS ABROBE v
SRRy e 2o

-yl 1-{4-[(2-met hanesul fonyl - et hyl ) - met hyl - am no] -

‘?hg% HE)' unzis &fltﬁe BFés%%P%Q/%htlon are useful in the treatment or control of

cell proliferative disorders, in particular oncological disorders. These compounds
and formulations containing said compounds may be useful in the treatment or
control of solid tumors, such as, for example, breast, colon, lung and prostate

tumors.

A therapeutically effective amount of a compound in accordance with this
invention means an amount of compound that is effective to prevent, alleviate or
ameliorate symptoms of disease or prolong the survival of the subject being
treated. Determination of a therapeutically effective amount is within the skill in
the art.
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2-{1
-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-b

WO 20004411 or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5-di hydr o-i nni dazokg-1 -carbonyl ] - pi pe

PHe Tactapptatyl SR EA R oe brs 9 BTF Bifpclingiecsraing o ths
infrehtiort BhA vanPheRY widé.limits and may be determlned |n a manner known

di met hyl - 4, 5-di hydr 0-i nni dazol e-1 -carbon pi pe
hﬁ =l ySyc@dﬁﬁ@ehwllL e agjusted to the individua reqwrements in each

é&?? %E)cage r@chﬁﬁﬁé #é‘%éémﬂc ELAPEYNEN) by daministéretr, e route

di a@mhyd;tra’-hoﬁ} d:hé;zolmd]tlonn bentaztodatéd, as well as the patlent being treated.

}%g%{%{@hﬁ;? the gésledclafnc?rallor_ Sgrre%?enrall ;drglmsetlr’ét%nnto adLP{t Aumans

_ 4_r§qf?ag§rg§<gnéét%§>{ @Z@éla dHilg a5 Ye RY Bbe8LINM @y do dbauittio,000

mgrmref@rabd,y Fodi alymtozommn'gdazahﬂoum 000 mf Astiquil g dezaipnepriate,
e s sl ShyigBiche sk B Yo G138 oThe Sall fosage can

b@'a’éi'rrﬁm%f’eréa 'a@résﬂb@“d’és)e'ér iR d|V|ded doses, or for parenteral
di met hyl - 4, 5-di hydro-i nni dazol e-1

ad@rm@m@uqn niu rpay agigiven ay cbnyoust infusian.f anyl propan- 1
- one,

1-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
Forrbiiatibds ehtrer @‘e@bﬁﬂméntﬁorﬁmclude those suitable for oral, nasal,
di net hyl - 4, 5- di hydr o-i nni dazol e-

t%%ﬁ%&'ﬁ?lbﬂdlriﬂ %@@C@i pRd subljnguad), rﬁﬂ@tﬁh ¥aeal poiar pesgraral
o raten SThe raatgns, oy Camvas iy R Prespyeg vt gosace
fcsFr(alnd: hagrize prepayed bg a51y methods well known in the art of pharmacy.
met hyl | e-i
,agr@%wtp?ﬁpb\é% %\b(ﬁ)%&gg#awﬁfgﬁﬂeqntbedeq@bmd with a carrier/excipient
&S inld¥ I the host

TS5 912 1 Bo S8 ol vy ceppnanggpon o s
bsing4resiedras whkaglthe paiicular mode of admlnlstratlon The amount of
active ingredient which can be combined with a carrier material to produce a
single dosage form will generally be that amount of a formula | compound which
produces a therapeutic effect. Generally, out of one hundred percent, this
amount will range from about 1 percent to about ninety-nine percent of active
ingredient, preferably from about 5 percent to about 70 percent, most preferably

from about 10 percent to about 30 percent.

Methods of preparing these formulations or compositions include the step of
bringing into association a compound of the present invention with the carrier
and, optionally, one or more accessory ingredients. In general, the formulations
are prepared by uniformly and intimately bringing into association a compound of
the present invention with liquid carriers, or finely divided solid carriers, or both,

and then, if necessary, shaping the product.
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di met hyl - 4, 5- di hydr o-i nni dazol e-1
- car bonyl ] - pi pehdi ne- 4-carboxylic acid (2-

woreaobasasul f onyl - et hyl ) - met hyl - anni de, 1- [ (4S, SR)F/EP1068/063053

ert-Butyl -4-ethoxy-pyridin-3:-g§)-4,5-bis-(4-chl oro-phe

E%[@%Iét@ms} gt(ffet'ﬁ}%ﬁﬁdé?ﬁt? La@%tci%ﬁrglnecgﬁ%gst@i%n may be in the form
bﬁ/éti esidarhetsaghélsts, pills, tablets Iozenges (using aﬂavored basis,
5R) - 2(6tert Butyl-4 et hoxy-p di n-3-yl)-4, 5-bi

gsqai[ycsmqsrpse glﬁ@ﬁyagla@rgtagacanth) pow ers granules or as a solution or

g&ﬁgégﬁfﬁ ﬁéﬁ_’?ﬁ A dhgs ! P ?ﬁjeoﬁstléhgﬁ, %)flaéijagé?n}lgi-wetfr or

i onnorp o I'n carb
w;atdr-maillhmm@emulswn or as an elixir or syrup, or as pastilles (using an inert

4S, 5 6tertB I-4etho ridin 4, 5- bi
gése], qu:}t SREmaNg gﬁy rin, or sucrode |E’:Pr/tdlac:lamaaiand/oras mouth

%Fﬁeféh?‘thén?é Qs rﬁ%h@@zé’k)hédet rmined a OPuntff a ﬁompound of

nnet’hanesu oxy pl pe pdi
thet pr&senkeinvention as an active |ngred|ent A compound of the present

nvgngorﬁ)ﬁ?y(%sg*p%&ddﬁlaﬁie;ﬁtdia%ué qus efec?ue}f’y%)(rplagt n-3-yl

, 5-di met hyl - 4, 5- di hydr o-i nni dazol e- 1
-carbonyl] pi perazin-2-one, rac-[(4S * ,5R*
§ 1Cx0] fensi to-the opncenteatinxgt-apaitieliar Togipoundsegiiseq 1 inhibit

RSB A B s R k. o1

tesdriveengubsequently.
4-1(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyhdin-3-yl)-4,5-b
is (4-chl oro- phenyl) 4, 5-

g‘:&%ﬂ?ﬁquﬁdé oqgtﬁ% eétt' mvgﬁﬁgll_l {%Er]r be prepared according to schemes
=I{4( EiHR) themr(ieess irwBMex;Ithdtt&t formatipy raf dnida2elhg 54&ithebby
| S@éemtloﬁrogeggﬁ%lil%stﬁwgﬁ(ﬁa; Sligmipe 2 with an aromatic acid 3 to form
a%mlldb dirRahde -Brnovéd By @y aBakAFdratias 1dchdre 1) 6F BY
ye@noaoﬁ ertouBsulysiued haaing 2B apmR esls: .41 te
azol e

lpﬁe‘rs,% w]tl%rﬁetﬁtg%ﬁrﬁﬁ}rgh{@rocegure scrlgeldrf)rg/I I\%oormann A.E.etal J
Med. Chem. 1990, 33, 614-626, scheme 2). Alternatively, the diamine 2 can

react with the aldehyde 7 in the presence of iodine and potassium carbonate
(procedure described by Ishihara, M. and Togo, H. Synlett 2006, 2, 227-230
and ibid Tetrahedron 2007, 63, 1474-1480, scheme 3) to give the imidazoline 5.
The acids 3, esters 6, and aldehydes 7 are eitheir commercially available or

prepared using the procedures known in the art.
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[ 1 ,4]diazepan-5-one, 1-{1

-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-b
WO 20004411 or o- phenyl ) - 4, 5- PCT/EP2008/063053

di et hyl - 4, 5-di hydro-i nni dazokg-=1

-carbonyl ] - pi pehdin-4-yl}-[1 , 4] di azepan- 5-one,

2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

, b- bi s- (4- ché phenyl) -4, 5-
di met hyl - 4, 5-di hyg{ro i nni dazol e-1

-car bonyl] pi 2|4n 1 -yl}-Ngpyhdin-2- yI acet am de,
[ (% Y hoxy, pyhdi N3y

(4S (é tert-Bu 4R%t hoxy pyhdi n- 3- Y
(¥<chlor @ phenyl ) - ¥{5-

i et byl -4 > A e g d@zo' § dhan AR s ¢

[ (4S, 5R)-2-(6-tert-ButyI 4- et hoxy- pyhdi n-3-yl)-4,5-bis
- (4-chl oro- phenyl) -4, 5-

di met hyl - 4, 5- di hydr o-i nni dazol -

-yl']1-(3, 6-di hydro-2H py pdi n-1-yl)-nnet hanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis

- (4- chl or.a_phenyl ) - 41eb=_o v,
di met hyl - 4] |Rh,¥|gro i nni dazol R4

-yl ]-(3, 4- yaf 0Xy- piz *n-1 N /=X

-yl ) - nnet hangne 4§ 55‘{)\-( - (B-tert>But 0 yfp_ﬁi d
in-3-yl)-4 |R3H(4 chllor oe phenyl ) - 4,

di met hylw4, 5% dihydr o- i ritti dazol e- 1 vgar soxylic acid

met hyl - ((2S, 3R 4R 5R) -

2,3,4,5, 6- y-

2. {4-1(4S, 5R)%ét)‘g'r é@?}iﬂnp g%k es with esters » 11y-4
, 5-bi s- (4-chl oro-phenyl) -4, 5-
dinethyl-4,5-dihydro-innidazole-l

-car bonyl ] -pi perazin-1

-yl }-N-pyridin-2-yl met hyl acet am de,
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

, 5- bi s- (4~efhor o- pheHylLp- 4, 5- v,
di met hyl - @o iRwer o- | nni gazol e- 1 O R4
- car bonyl ] - pi per azinzi y - N- pypdi n- —X>_R5
nmet hyl acet affivedg ZX N \Z—Y/
2-{4-[(4S Qz(éte\%/ Bat yl - 4- et hoxly- gyR2ti n-3-yl ) - 4
, 5- bi s- (“4- chl oro- pheny ) 4, 5- Vs 5

di met hyl - 4, 5-di hydro-i nni dazole-1 .
- car bonyl ] - pSgheme 3: Tougling of ¢igmines- witly laldehydes

nmet hyl acet am de,

Treatment of the imidazoline 5 with phosgene in the presence of a base such as
triethylamine gives the racemic carbamoyl chloride 8 (scheme 4). Coupling of
the racemic carbamoyl chloride 8 with appropriate R amine groups provides the
compounds of the formula 1 as racemic mixtures. Many R amine groups are
commercially available. If it is desired, R amine groups can be prepared using
synthetic methods known in the art. Suitable processes for making these R

amine groups are provided in the examples.
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2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) - 4, 5-

Wa@lewenknbt 4, 5- di hydr o-i m dazol e-1 PCT/EP2008/063053

- carbonyl ] - pi perazin-1 -37-

it sesledh R0 peea R MOR TR sohmgyosiof gz 1, e
Bhantigmerl sfrthe phcamic)catbamodli dredhiye 8.can be separated usmg chiral

-di hydro-i m dazol e-i -carbonyl | -piperidin®-ylj-
gf&roanatggl{aphy Coupling of the desired enantiomer 8A with approprlate R

aln rfesgéﬁpgfporg)gl Qﬁﬁ? ggﬁ%élrydac@lbg%}’nwn'dg'd?'tﬁe ¥rhifa 17 Riso the

dpmmlllyydctlldze Sodidoydde-df fordazaezah be obtained by chiral separation of
-carbon - Pi r 'n-4-y|}-|\|—pyridin-2-y|

[(4S 5R) - 2- ( 6- tert-ButyI -4-et hoxy-pyridin-3-yl)-4,5-b
i S-(4-chl oro-phenyl)-4,5- dinethyl”.
The tajoﬁoblie siedeadiamistry chthmprdferred paantidmer ¢f 9 ifNdetermined

din-: S et
BAedkon )6 SR sttt b its sommlxyith e APmes. YPMZ (Vassilev et
bp Scforfedl 2004 PhENHAU-g4&-
di met hyl - 4, 5-di hydro-i m dazol e- 1
-carbonyl]-piperidin-4-yl}-1 -(4-nmethyl-piperazin-

1-yl) - et hanon - ) T . :

1145 SR -2 ( SSHBIE & Porivatzaionof e IMEaRONGT ) - 4, 5. b
I S-(4-chl oro-phenyl) -4, 5-

di net hyl - 4, 5- di hydr o- |n1dazole 1

- car bony N4 »er|dhq 4-yl}-N NVbis

2- rretlﬂoxyet hyl ) -
acet am de

- car bony'q - pi per &i ne-1 -sul f ol ¢, aci & di et hyl ami de,

(4S, 5R) - 2- (6-t ert - Bahiyl Sefargtohoxy4 pyr i dhdemB-8yl ) - 4, 5- bi s
- (4-chl or o- phenyl ) - 4, Beptional)

di et <4, 5-di hydro-i r() dazol‘e-1 -carboxyli

aci d

(2- hyd yR'etiﬁﬂ) am de,' (¥ B) - 2r{ 6-tert - Bulyl - 4-et ho
Xy- pyr i = ~ | enyl ) -4,\5-
di neth a/b_b.s(yl i ¢ ARiafhine group
(2-hyd & 2. Chlral Separation
4S8y -tert - Butyl; A y&erl di n- 3-yl/) - 4, Gptibriag
- (4- chl or o- phattigrhey-84 5- enantiomer-8B

The following examples and references are provided to aid the understanding of
the present invention, the true scope of which is set forth in the appended claims.
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di met hyl - 4, 5-di hydro-i nni dazol e-1 -carboxylic acid
bi s- (2- net hoxy- et hyl ) -anni de, {

WA 200008 16R) - 2- (6-tert - Butyl - 4- et hoxy- pyri di n- 3PgI/EP2H0%5063053

bi s- (4-chl oro-phenyl)-4,5- _38._

di met hyl - 4, 5-di hydr o-i nni dazol e-1
-carbonyl]-piperidin-4-yl}-carbannic acid tertbutyl

ester, (4-Am no-pi peri di n-BExample 1

-yl) - @45 5R) - Zé rt-butyl-4-ethoxy- p){l‘ldln 3-yl)-

T8cHr 45R*) 4,5-Bis-(4- chIoro phenyl) -4 ,5-dimethyl-4,5 d|hydro 1H—|m|dazol-
CH o - peny )4 Sy iy Sub s RribiHedazol -

-yl ] - nnet hanone,

4-{[(4S,5R)-2-(6-te f-ButyI -4-etQoxy-pyridin-3-yl)-4,5

- bi s- (4-chl oro-phené NS -

di net hyl - 4, 5-di hydr o- @ ole-P

- car bonyl ] - am no} - pi perydirgeNL - oxylic acid
tert-butyl ester,
(4S,5R)-2-(6-tert-But
-(4-chl oro-phenyl )-4, 5
di net hyl - 4, 5-di hydr©¥i mdazol e-1 -carboxylic acid (

KR S bRy RIS Poimiol i 2B hicracd sty sster (3.,

19?23%51{62'@6%@83?%&?%4@4? Oys manner as described for the preparation

ot éﬁa@tbywihydmxye@yrpmugm ﬂmad@dxyhc aclgosthyi estex ilzbstert, P. ef al.

BLR LA Chem 1982 17, (35444 i girmstiy lprmarmiste, (19 raL yvas

aflded Bloﬁ)ﬂ@td’ﬂ%néﬂépeﬁs%n of sodium hydride (800 mg, 60% in mineral oil,
di met hyl -4, 5-di hydro-i m dazol e-1 - carboxylic acid

,Q\Ldf@hbgh@methﬂfqimar@ﬂg@ptﬁdqtozp ‘Gl &ﬁgrnﬁh@eaddltlon the |(ce bath was
Eﬁr%é\(eii %rﬁ% Her egar?éﬁb ltn)‘u %ijtr%lwa% SR B%H %'r’ﬁbe%a}dré 8 2h. The

el avtibh yhixthrd wiHshetitreat iatﬁ‘od&itdnﬁpérature for 4 h then quenched with

- car bonyl | - pi peri di n-4-on
aturated §Riut@n(qg‘ anameD g 9h|-0ﬂ'd§t Kap. exfraciechwith\athyl postate (2x).

Phe or§aibleR Qe RNGE Waghed with brine (1x), dried over anhydrous sodium

sulfate and concentrated. Purification of the crude residue by flash column

\
dt Noxy-py¥i dih-3-yl)-4,5-bis

chromatography (120 g of silica gel, eluting with a gradient of 5-60% ethyl
acetate in hexane gave 4-ethoxy-2-tert-butyl-pyrimidine-5-carboxylic acid ethyl
ester (1.12 g, 30%).

meso-2,3-Bis-(4-chlorophenyl)-2,3-butanediamine (1.838 g, 5.95 mmol, prepared
as described in Ding, Q. et al. WO2007063013) was added in small portions to a
solution of trimethylaluminum (3 mL, 2M solution in toluene, Aldrich) in 15 mL of
toluene at 0 °C. The mixture was stirred for 10 min at 0 °C, 15 min at room
temperature and heated at 90 °C for 30 min. After cooling down to 0 °C, a
solution of 4-ethoxy-2-tert-butyl-pyrimidine-5-carboxylic acid ethyl ester (1.5 g,
5.95 mmol) in 5 mL of toluene was added. The mixture was heated to reflux for
2 d then cooled to 0 °C and quenched by the dropwise addition of 1M solution of
potassium sodium tartrate (50 mL). The mixture was stirred vigorously overnight
and extracted with ethyl acetate. The organic layer was washed with 1M solution
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di met hyl - 4, 5-di hydro-i m dazol e-1
- car bonyl ] - pi peri di ne-4-carboxylic acid nethyl ester,

WA 200008 16R) - 2- (6-tert - Butyl - 4- et hoxy- pyri di n- 3PgI/EP2H0%5063053

bi s- (4-chl or o- phenyl ) -4, 5- dipgegthyl ", _
8P¢§%géluﬁ£%od&%1otlaﬁréte WAl é% 'P'Pé] ﬂ)rlrpe 5 vrvéngI biEh dr‘?@cﬁg e(ryeﬁhcydrous
rr[a@ﬁSs@R) sdif4te- filedred %lmdedon%eﬂtrBt@@/urmerlrdd@cé’d pressdredtodgive a

i S-(4-chloro-p 4
tghtatetiow.solig- d?q{g@aéo hymmgtography on silica gel, eluting with 10-

ri gl
S0 AR eSafe 1y okg RROTNSBP B e pa i -
cslotatphbhyil)-a;Hdiemsthyl- 45Ed|hydro 1H-imidazol-2-yl]-2-tert-butyl-4- ethoxy-
di net hyl - 4, 5-di hydro-i m dazol e-1
PY4Rn | ]-pi peridin-4-yloxy}-propionitrile, 1-{1
-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-b
i s-(4-chl oro-phenyl) -4, 5-
di nnet hyl - 4, 5- di hydr o-i nnEdaple21 - car bonyl ] - pi pe

p } ro urea

PR 3 ol HRB OB i b e e ipra pbepy)4 5
s- (4- chl or ogphstryl-4;54diBydro-imidazole-1- -carbonyl chioride

di net hyl - 4, 5-di hydr o-i nni dazol e-1 - carbonyl ] - pi pe
pdin-4-yl}-3-py pdip3-yl-urea agd 2-{1
-[(4S,5R)-2-(6-tert - ByFy 4-etho y-pyridin-3-y|)-4,5-b

i s-(4-chl oro-phenyl ) - 4
di nnet hyl - 4, 5-di hydro-i
- car bonyl ] - plpendln 4-y an" S{an Ide. In the
speci fication, where i .t , th vari ous groups nmay
be substituted by 1- 8 g ef@rably, 1-3
substituents indepefident!y selected fromthe group

?g%&& 1(%9310;30' %Y@%‘ﬁlﬂé 5- gf%k“@] %rﬂé#%eﬁﬁéw)rﬁ 5.dietyl-4,5-

bie dﬂdﬂBNWld@Z@*ﬂggl] -2htahtaaeyl;4- bﬂﬁfx%(yyrlmlﬁme (8663ng, N2 mmol)
N(H, |ower-alk N’(Zl ower - al kﬁ ,. am nocar bonyl .
ea H@belawe (fﬁ k-4 ﬁd&'&‘ﬂd)t'ﬂﬂ mh&fdml%@meth%@ afO C was

%oweral ylc ardblg[w @%d@m@ggp{% Q’E]oéﬁ%s )llf,@ylAfterstlrrmg for 30

hinwire adiXoreywas bongzentrdxted/eiromiyhe*ss: andermeducétipressure.

Fl o éa‘%g{nﬁ&eﬂa&gﬁamrcl:hurg(%)%gégor%ghy%lnks?ﬁf(}e’geI, eluting with 10-20% of
ethyl acetate in hexane provided 861 mg of rac-(4S*,5R*)-2-(2-tert-butyl-4-
ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-

imidazole-1-carbonyl chloride as an off-white solid.

Chiral separation of rac-(4S*,5R*)-2-(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-
(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride (449
mg) by supercritical fluid chromatography (Berger Instrument Multi-Gram II,
Daicel ChiralPak OJ-H 3 x 25 cm, 35 °C at 100 bar, eluting with 15% acetonitrile

in carbon dioxide) gave the title compound (pre peak, 200 mg).

Example 3
2-{4-[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide
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car boxy-| ower - al koxy, carbanoyl -1 ower - al koxy,
car banoyl -1 ower cycl oal kyl, hydroxy-I| ower - al koxy,

WO pidgokeer - al koxy, -N(H, |ower-al kyl )-1 ower aPRDKED2008/063053

-N(I ower - al kyl ) 2-1 ower-al koxyg -

benzyl oxy-1 ower - al koxy, nono- or_di-|ower alkyl
substituted am no-salfonyl; and aryl, cycloal kyl,
het er ocycl yl which ca optiongl ly substituted by

t he above substituent u howen-a| kyl , whi ch can
optionally be substitut ed 1t |l o ydr oxy, - NH2,
-N(H, lower-alkyl) or N qwer-al ) . Preferred

substituents for the & q;y+, het er oaryl and

het er ocycl e rings , Tower al koxy, |ower

al kyl and ami no. The @er d/}kyl refers to straight-
or branched-chai n sat % hydr ocar bon groups havi ng
from1l to about 20 carbon atons, including groups
having from 1 to about 7 carbon atons. In certain
enbodi nent s, aIkyI substituents may be | ower aIkyI

B0 SN - b B etn SRy b el i G- Blisiespheny)-
8 H@ithetByIt £ 51diRyard-itnd dk ot %Hﬁb@rﬁ}méhlorﬁéé(ﬁ’ﬂb&ﬁg 0(5 2 mmol) was

al kyl groups include, but are not linmted to,

adeiga to Hepmagyre, ofitietbiviaming (B4 i, 14 mHmay) and 2@99'182'“ 1-yl-
[ kwl -
ReRSHiAL U PO SBR i g o A SBPFLATI S o

pimhmamletharwatt@mv\ﬂ‘ h@hno(mrelwa§aldxfw@catd3mzaoafmnm o tthen
of whi ch bei ngsaturated, and the t

cg@qu 5 rAlRe R dryness iuﬁfjéaﬂ?éjd’c?g rreseret & l’éﬁ'&‘a@‘?%f e crude
% Sg'ﬂﬁsf‘?ﬁol‘&%ry EHr‘ber‘lé:to ﬁ%‘b‘hg Wg Sl é|sé|%tIH¢ with a

tons only, ne ring there
e dientpod 5t ioad 006 mﬁQat eltm{t acbtat‘eeme]ﬁharml @hdmtbylcadekate s provided

DS bt e 2GRSO Y e i eGP Bbipin p-v1-4.5-bis-(¢-
éﬁéF@—Pﬁéh )Q}B“‘Hi%&hyM Stt!lﬁyd?oqmldfé’i&e 1LEMrbeYIRBiperazin-1-yl}-

bi cyc ooc anes such
acetamide as white solids.

Chiral separation of 95 mg of the enantiomers by supercritical fluid
chromatography (Berger Instrument Multi-Gram Il, Daicel ChiralPak OD-H 3 x 25
cm, 35 °C at 100 bar, eluting with 35% methanol in carbon dioxide) gave the title
compound (post peak, 46 mg). HR-MS (ES, m/z) calculated for C34H42N7O3Cl>
[((M+H)"] 666.2721, observed 666.2723.

Example 4
[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(1,1-dioxo-hexahydro-thiopyran-4-yl)-
piperazin-1-yl]-methanone
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as [2.2.2]bicyclooctane or [3.3.0]bicycl ooct ane,
bi cycl ononanes such as [4. 3. 0] bi cycl ononane, and

wWhereyosadecanes such as [4.4.0] bi cycl odecane (BEUEP100§/063053

or spiro conmpounds. Exanpl es_af _cycl oal kenyl s i ncl ude,

but are not Iimted to, cyclopentenyl or cycl ohexenyl.

The term "al kenyl " &s_used herein, nmeans an unsat urated

straight-chain or bra g al i phsitic hydrocarbon group

cont ai ni ng one doubl e B R vigg 2,to 6,

preferably 2 to 4 carbon atongp_gga of such

"al kenyl group" are vipy enyl)y alNyl,

i sopropenyl, 1-propen ne %I-l propenyl

1-butenyl, 2-buteny}, yI 2-ethyl-1 butenyl

3- net hyl - 2- butenyl , "1- pe 2-pentenyl, 3-

pent enyl, 4-pentenyl, 3 pent enyl, 1-hexenyl,

2- hexenyl , 3-hexeny|, hexenyl and 5- hexenyl. The

term "al kynyl " as qﬁgg rein means an unsaturated

strai ght-chain or ched al i phatic hydrocarbon group

containing one triple bond and having 2 to 6,

mgfnﬁrﬁ@rxanadgbué t@@h@%tﬁé@ﬂésc@@ﬁw @@n@élesy%b (4s* 5R*)-2-

Bﬂ¥nyl roup” are ethynyl, 1-propynyl, f%(¥

(2-tast-hityl-4-ethex-pyymidinSpyl)-¢ fybis-(4= Cﬁ‘é@ﬂoy@mnyl) imethyl-4,5-
WY BeX YN ]

grhans. Mﬂ.ﬁbzgl%h1e§§{]b%?h?b/§mﬁ@g§ﬁ{/él% ¥hredy hex% (7-digxa-hexanydro

treopyrahal- wg}ﬁmeraanewd/dmchlbﬂdeiqiirlepatedaasdeaarltfed in Ding, Q. et

fluorin chl orine, bronine, i odi ne, preferabl
ol 10RHE7 04D T4 0 6o A Ao PSS S FaRIA BATUTS. The
Eﬁé‘ﬁ’tﬁ:}fﬁér‘s%é’rre tﬁbﬁ%%bb%tg?@?r%bb%rﬁ@'épﬂlgﬁ @hh(%matography (Berger

drocar bon radi cal
msbwmertt Mwlhg;rsayrs;tleﬁaldet @hafakFtaK @byH 3gx 3amsn,i3eci@ae ;100 bar,

gtﬁtlpa Irv\(/elthné(l)(t)%l r'ng?hta%gl |In°CarB rc]IYoﬂder}aﬂH IK]/PQ (Eé myz) caf%:u?ated for
C37H47CIoNgO4S [(M+H)'] 741.2751, observed 741.2751.

Example 5
[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-

methanone

O:§\
@)

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 4-[3-
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"Heteroaryl" neans an aromatic heterocyclic ring
systemcontaining up to two rings. Preferred

whedoeongasy| groups include, but are not [|im teRCT/BP2008/063053

thienyl, furyl,indolyl, pyrrokyl, pyridinyl,

Y51y BB tsr ATl reddh BRERLY i Fotout oy ot ot

W@20061hedgs)aargive M e @6rﬂp@urﬁ‘d/9!5 laCraicknfdaiiktdrd The
under stood that one ring aryl while the other

PEAIATEANGIE 1hA0 S6BRFAGE Py FuseTaiicaL e cpromatography (Berger
T et B, CaReY G QPR LR RS St it pp o0 o

etmmng with %%ynéirmnohmmeabomuom&)ybﬂmm (ED, mml)eemunatéd for
ar b repl aced by a_hetero atom
CertbeCBNBraMMTTY Daga 271, Garerabd JaBiA 1A% om
Exanples i nclude pyrrolidinyl; pyrrolidinyl;
pi peridinyl; norpholinyl; tetrazolyl; t hi azol yl
t et rahydrof uranyl and t he Examplé Bet ero at on neans an

P T RER T B A P R et e e ety vy H-idazol-

groups att ached t @_an2aspdiiyiad-etRox)ijrgide | over
al koxy groups include nethoxy, ethokxy,” isopropoxy or

propoxy, butyl oxy aQ$ the like. Yurther included

wi t hi n the neani ng of NefFkoxy are/multipl e al koxy side
chains, e.g. ethoxy et YWxy et hoxy, methoxy

et hoxy ethoxy and the ) A0 Ityted al koxy side
chai ns, e.g., dinethylan no et Hoxy, i exnyl am no

et hoxy, di met hoxy- phosf I Nrret hoXy and the Iike.
"Pharmaceutically acc gbl e," such as

phar maceutical |y ac@épt able carrier, excipient, etc.

EE%HSE}}E{)FJ g%: %fl IyFa%l- -car Cocx?/PE: %gfd etﬁ IOlesSfleJr'b (S\Zt %nrtnba | I34 mmol,
prepared according to the literature procedure by McCombie, S. W. et al. J. Org.
Chem. 1991, 56, 4963-4967) and ammonium acetate (300 mg, 4.16 mmol) were

combined in ethanol / water (8 mL/ 3 ml). Acetic acid was added and reaction

mixture was heated at 95 °C for 30 min. It was concentrated and basified with
aqueous sodium hydroxide and extracted with methylene chloride (2x 20 mL).
The combined organic layers were dried over magnesium sulfate, filtered and
evaporated to give 6-tert-butyl-4-hydroxy-nicotinic acid ethyl ester as a white
solid (230 mg, 76%). LR-MS: 224 [(M+H)’]

6-tert-Butyl-4-hydroxy-nicotinic acid ethyl ester (110 mg, 0.5 mmol) was
dissolved in dimethylformamide (6 mL). Potassium carbonate was added
followed by dropwise addition of ethyl iodine (0.13 mL, 1.5 mmol). The reaction
mixture was stirred at room temperature overnight. It was diluted with water and
brine and extracted with diethyl ether (2x 30 mL). Combined organics washed
with brine/water, dried and concentrated to give 6-tert-butyl-4-ethoxy-nicotinic
acid ethyl ester as viscous oil (100 mg, 80%). LR-MS: 251 [(M+H)’]
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to the subject to which the particular conpound is
adm ni stered. "Pharnaceutically acceptable salt”

WO 2G080$7160 conventi onal acid-addition salts orPCI/EP2008/063053
base-addition salts that retaym-the biol ogical

B SRS SRS Sy st E oY AT ™) W88 dissolve

Mosth Al Pobagdaith & aroxud@(c&amgc 0 iisolPIn PhYasi war was added.
I nor gani c bases. | e acid-addition salts include

tvesestiesd 960 ?Gé% 1 norgweKed Ryitig 1gyrirchsgmatography and LC-MS
UHﬁrtﬁé '?éé’étlo% 54 Q?WEY&&&bfﬁéThﬁxtﬁFé Q/ﬁ %ﬂ&g@tﬁ’%ﬂe‘a ag‘h'ué’n vacuum

andl dried lzwedqlglalrt? glmsetegt&rut)de@efrlroxmmccgm acidcagis whitersolid
t ol uenesul f oni cacl salicylic
Wétoﬁ‘a‘ﬁé% HPed i theeg reagtian with glifurther pufieatipn. dThe 6-tert-butyl-

@'étﬁ?%oﬁi%bﬁmlc%ld ﬁlae%'e%téﬁ éﬁm GCé?ﬁquL fo‘f‘%(‘)l% &9 Hrs. The

rif ro acetic acrd an
teseofion dhdiixture icontdinisg |6ﬂte|rhﬂbldyt-h{estreo>q/emlcomb}ﬂ ichloride was

R o GRs Dot osaehiin e Balih TR 0.1 mL o
et Riniie a@la%é%r tRBHekt ra@etdtleﬂ iPedigapy maceuti cal

conpound (i.e. drug) into a salt is a technique well
known to pharmaceutical chem sts to obtain inproved

Pt O 02w b i AP rgr e 38 258lding (300 mg.
Ams6ll pRipardd asdesthibed it DR, CD@@@GNBZOOBO@BMQFMQ
Dellvery Systens (6th Ed. 995) at . 196 and 1456-

ilishyCrafraroliBlihes- ) G brinedca). wSwepd giiseRgpyiethyiamine
I
ey ey LA AR ol PG oIS BRINTIBH o1 €16 REBRN4 Ay -

y be’ prese m Xtures
aicetieoyl Shiaride. (280eng an Lz)usnolssmmmhyd:rofmm (6ohky). ¢dwby stirred at

[({boyglfos Oarrn?g {hen crITEJttehé)wnh brln% (8 mm arqgt aQer aBymL) The reaction
mixture was extracted with ethyl acetate (2x15 mL). The organic layer was
separated, dried over magnesium sulfate, filtered and evaporated. Purification
was by chromatography (methylene chloride to 50% ethyl acetate/methylene
chloride) to give rac-N-[(1S*,2R*)-2-amino-1,2-bis-(4-chloro-phenyl)-1-methyl-
propyl]-6-tert-butyl-4-ethoxy-nicotinamide as a semi solid (440 mg, 85%). LR-MS:
514 [(M+H)"]

rac-N-[(1S*,2R*)-2-Amino-1,2-bis-(4-chloro-phenyl)-1-methyl-propyl]-6-tert-butyl-4-etho
nicotinamide (200 mg, 0.4 mmol) was dissolved in toluene (8 mL) and phosphorus
oxychloride (0.2 mL, 0.83 mmol) was added. The reaction mixture was refluxed under
nitrogen overnight. It was allowed to cool to room temperature and poured into ice wate
basified with saturated solution of sodium sulfate (10 mL). Reaction mixture was extrac
with ethyl acetate (2 x 20 ml) and methylene chloride (2 x 10 mL). The combined orgar
layers were washed with brine and water, dried with magnesium sulfate, filtered and
evaporated. Purification was by chromatography (silica gel, eluting with 0-30% ethyl
acetate/methylene chloride, then 5% methanol/methylene chloride) to give rac-5-



Conpounds di scl osed herein and covered by fornula I
above may exhibit tautonerismor structural isonerism

WO 200084710t ended that the invention enconpassesPErEP2008/063053
tautoneric or structural isoomqic form of these

FAEPBHAI B LA AP S Sk D o2 1 2o

Lastodepyeding asta §6I0TR@Mg)abRWAS: 706 [@FmPpNds of the
present 1nvention are useful in the treatnment or

control of cell proliferative disorders, in particular
oncol ogi cal disorders. Th unds and
formul ati ons contai ni ng se|§ (it rg)?unds may be usef ul
5 iraci(4®*, BRé)aEthenert{Butydehbthdxyeﬁyr@m Bel/| -415etis-(4 ohtdroashenyl)-4,5-
for exanpl e, and rost a rmrs
A t her apeut idtrﬁﬂ | éﬁré‘gvg%m%l g-lofar, QOBMln"Hﬁ%r
accordance with this invention ans an anount of
compound that is eff& I-ngent, all eviate or

anmel i orate synptons of gease @ prolong the survival
of the subject being tReatddy De ingtion of a
therapeutical ly effective gnmo I s wEhin the skill
in the art. The therape ‘ e tiwe anount or

dosage of a conpound di n o this invention can
vary wwthin wide i AndClmy be determned in a
manner known in the art. Such dosage will be adjusted

Tod é'tﬂullmbf/ll‘ai%@-l[(48‘3(5ﬂ*l)-ﬂfﬁ3—bt§(4l Chleaﬁbh@mﬂ) 4<5=Id1|ﬁiethﬂ&e5-
i ncluding the specific conpou bel ng adm nj stere

iy dres{ Hanmigazodd-vi- §tt?%¥tt?%}‘i 4'?H‘@Wd?¥d'idiri%("?0d@9h§nd trlethylamlne
10 g JRAGES. 4§?nr}ﬁﬁl!g in 8Smi 3¢ nRa I@Hé chﬁirfc‘i% étrdsétt: ks dd¥ed 0.3 mL of

ener al , case 0 ora or parenteral
adm/lrpmisgehemm tdloermel sblutibnitBlukapeAfiar sigring foro30 min ¢hey mixture

was Pt<gkenau;()]|"flri1 ln}/etr?ﬁgr?g %h%frld%ba%%t walgherggwm(w) wat%(e)#J tdrlle(c)l oQ/%(r)
anhydrous sodium sulfate, filtered and concentrated to give rac-(4S*,5R*)-2-(6-
tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-

15 dihydro-imidazole-1-carbonyl chloride as a white solid (22 mg). It was used in the

next reaction without purification

Example 8
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
20 dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-

methanone
Cl >
QU
N —
A\
/
N \ N
Cl (\ N
bo N
g/

/
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ng, preferably from about 200 ng to about 1,000 ng,
shoul d be appropriate, although the upper limt may be

weweedad when i ndi cated. The daily dosage canP@BEEP2008/063053

adm ni stered as a single dose4et in divided doses, or

L aneREERLSh R EPRS bR (it 8 el odieParea as
HEY&HdOR FAelMdR. Bhas &veuwoahl 6906F was @bspé}ﬁfe@l in 5 mL of
t opi cal (|nclud|ng buccal and_sublingual),

Tdhviane SHAFGP Sparcanias @ 0 JanT HPGYiam N idsTraed Tollowed by
QTR o Y QRS B 0L 6 R BGPE RS lrktihy3,v1)4.5-bis-

{romoro-phehg )-dr5-divhethiiad, myydrahmmmm cérbanyllo}‘Erlde in2 mL

redi ent whi.ch can be conbi ned wt
f?‘ﬁH‘rﬂ%@@cP*ﬂ:‘P@ﬁ? @MLre wag sy GQ@téo%mﬁSF@eéﬁ%ﬁg@r 30 min

5RE MM tdkelt m%@fﬁ?ﬂé N@ﬁcgbe ﬁmﬁ%ﬁbd%‘cﬂ@sél&é?%ﬁﬁ 10%

as well as the particu ni stration
soadiunt hy;drogem icaebanage enld watethhﬂmrednyleree cblobidequhasetwas dried

Qoo s pofine sy e aBe SanPerrAIRd s fstineg
WhRissOrd" PdHf@tion BW&ﬁréﬁ%gr‘épﬁilfoﬁcélhcaC@é]Géllﬁ’tﬁr{@’wnﬁWietﬁ?lene

one hundred percent, this anbunt wll Tange from abou

¢hipgdelmethanchib) gavetac- M4S35Bek2-éﬁtte@foua3dt4 @oxy-pyridin-3-

Ve Pkehen BRI ciRP TSk AutfoTs M BRI
mwnewlfpﬁylmbyl)w&gﬂm /1] Prétpanbng ak ewrite solid (16 mg). HR-

formul ati ons or conpositions include the_ste
MS te$.ng/2) ﬁﬁk?ué%t%é@ra@wbhsl‘és(%&ﬁi@ (Ve HY | Y%ZS%s@bﬁerved

'7%%%50” with the carrier and, optionally, one or
nore accessory ingredients. In general, the
formul ati ons are prepared by uniformy and intinmately

in in into assqciation a co
% omers were then separated byngupercrltlcal fluid chromatography
(Berger Instrument Multi-Gram Il, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at
100 bar, eluting with 20% ethanol/acetonitrile in carbon dioxide). HR-MS (ES,

m/z) calculated for C37H4sN504SCl» [(M+H)*] 728.2799, observed 728.2798.

Example 9
rac-[(4S*,5R*)-2-(6-tert-Butyl-2-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-

methanone
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the present invention with liquid carriers, or finely
divided solid carriers, or both, and then, if

wmewessdasy, shaping the product. Fornul ati ons oPCT/ER2008/063053

invention suitable for oral agdginistration may be in

%32% eE? tyI- o Srﬁ(l: rﬁt Fehﬁt‘f Ssgc}%bfg .;grjelpl g rding to the
i E'b 3 %9 L R SPRTLRFSP
ﬁt'éﬁaitgﬁe?pﬂfa,@datéiby ¥ ouhgtialeg a: atdmd, T fovaglis J. Beanthes. 1985, 28,
or as a so on Oor a suspension I n an aqueous oOr

ﬁBW-)aQ{‘L%@Q@SBMUﬁ‘uthFO&dea@ &g 0B2-3immabl wereggombined in
%taﬁalwgfeq ébolrﬁlﬂ?.rﬂ a?éb aP@O 98 o@'érrﬁéht’.( "I*heor%ﬁctlon was
syrup, or as pasti es i nert base, such as

oehcentrated,chaidified with, 2Mhydm:hmme am@lsakuaon 420 anyland eagacted
mput h wa hesa_%nd the i ke, each containin

BB SOISP I Tod NErFoURRNeS CRSATFGRWSTe PRSTEd adinyater, dried
bR RFo 35 TABNBSHY SuTAIB R QconfiaRRITBYITe9E Ry >

present” 1 nvention may al so admnistered as a
ethexyuBeotinie agidstsea Whlte@'@bd (t 0ay, 95%) LReMS: 222 [(M-H)"]
concentration of a particular conpound required to
inhibit 50% of a specific nmeasured activity. |1C50 can

B%rﬂﬁ@%ﬁ?éqte#tlﬁlﬁyl Zﬁbtr@xy@ﬁcdth@ﬁé@rdr@eﬂlléw%ecﬁé%hbbhe of
The conpounds o present invention can prepared

axaopisriySt m%[&ﬁ%’h’éB*)ini t@fhb@lﬁ%? elthb)éymyﬁd@s& yl)-4,5-bis-(4-

KRNV BR S Fae BT BBt bR Tl b e g fony-

Qmpﬁyl)%tpéria(zlra@yq rﬁeth@nbﬂéfwas prpeded Hea @ﬁ*mlalrahaw@eMHR MS (ES,
fol I owed cycl odehydrati on reaction

Wﬂa@&'@i'ﬁ@@'d@gﬂsths@aois@zcﬁ('\éhHhJa728\%729@ 9h$%fr\/@¢rr¥t2r8c2797

ester 6 in the presence of thnethylal um num (procedure
descri bed by Mormann, A . E et al J. Med. Chem
1990, 33, 614-626, schene EXampletH) nati vely, the

SR oR T ar e A oTorates i o 5-Iydro-1H-imidazol-

2-yl]-2,4-dimethoxy-pyrimidine

Cl /
SUNS
o
> 0
Cl

The title compound was prepared using the procedure described by Ishihara, M.
and Togo, H. Synlett 2006, 2, 227-230 and ibid Tetrahedron 2007, 63, 1474-
1480.

lodine (172 mg, 0.68 mg) was dissolved in tert-butanol (20 mL) and potassium
carbonate (300 mg, 2.2 mmol) was added. 2,4-Dimethoxy-5-formylpyrimidine
(100 mg, 0.6 mmol, Frontier) and (rac)-2,3-Bis(4-chloro-phenyl)-butane-2,3-
diamine (200 mg, 0.65 mmol) was added to the mixture. This was warmed to
65 °C for 2 h. This was cooled, diluted with ethyl ether (50 mL) and filtered
through Celite. After evaporating to dryness, the residue was purified by flash
column chromatography (silica gel, eluting with 2-5% methanol/methylene
chloride) to give rac-5-[(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-1H-imidazol-2-yl]-2,4-dimethoxy-pyrimidine.
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(procedure described by Ishihara, M and Togo, H.
Synlett 2006, 2, 227-230 and ibid Tetrahedron 2007,

W@ 09047441 1480, schenme 3) to give the i m dazol PEEEB2008/063053

The acids 3, esters 6, and algehydes 7 are eitheir
commercially avail able or prepared using the
procedures known in the art. Schenme 1. Coupling of

di am nes with acids SchemExan1|60upling of dianines
with esters Schene di am nes wit

|raeﬁgﬂasesfsa*r)@a@mmwhlqrwhenwggz@ SRy Y BTidgma4.5-

[ R

o g Ry PR L B P A SO 1w
of the racem c carbanoyl cohetivandee8 with appropri ate R

am ne groups provides the compounds of the formula 1

as racemnm c m xtures."“'Nygr am ne /groups are

commerci al ly avail abl e. eS| red, R am ne

groups can be prepared nt k) c t hods known

in the art. Suitable ppodgsses T oN these R

am ne groups are prgwd i teexa Ieslfit IS

desired to prepare the opt i y active conpounds of
formula 1, the enanti omar@t he racem c car banoyl
chloride 8 can be separatgrjp sing chiral

chromat ogr aphy. Coupling pfothe desired enanti oner 8A
wi th appropriate R am ne 8ps provides the optically
active compounds of the fornmul®x 1. Also the optically

PSRRI L OLBIRoA 5% B L1 SRRl il

2h8]0p utdmetiengaprenidiiy waetohverted &f eerestrepantingnadrbony|
of 1 is determ ned based on the crystal structure of
Fhleride msingxhRagenerrnchinigdly avpiae inwa@snnersigtilagto example 2. The

§$r’b%ﬂ9lechI8r%)e wasQRen $46t84 Rith 4-[3-(methylsulfonyl)propyl]-piperazine
(prepared as described in Fotouhi, N. et al. WO 2005110996) following the
synthetic procedure as described in example 3 to give the title compound. HR-
MS (ES, m/z) calculated for C3,H3sNsOsSCl, [(M+H)"] 689.2074, observed
689.2072.

Example 12
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-dimethylamino-4-ethoxy-pyrimidin-
5-yl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-
piperazin-1-yl]-methanone

O;é(')\/\’
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Schenme 4 : Derivatization of the imdazolines The
foll ow ng exanpl es and references are provided to aid

wo b@sder st andi ng of the present invention, tPEI/EP2068/063053

scope of which is set forth ipgthe appended

e Ry AR ul Sk s C8brmyiin acid efhhesips B0 . 0-22
hgf""? Wgﬁ&igééoivéb‘ il dceloiel|é - Divtethyl4nfid (X B-roly ) 2. 0iMim enethanol)
S util

wagypgdedyansl ﬂe@ptlorbmlywrwiasmtlareﬁen seahiubeatdhk’Giard h. The
?é%)!l B&resg b et %&%ﬂg@ ﬁ@%@%b@n&ﬁ as completed, it

S manner as esc repara Ion O

ﬁ/aetdoylbemr@tﬁdrtoquaaldmdthymrﬁmom “ethoxyimyrimciditheed-eytboxylic acid
e ter Dost e P. . al. Eur. J. Md, em 1982, 17,
Pastey 2% o whive Eyd o5 mam LR NSRS ML added
sI oWy to the suspension of sodium hydride (800 ng,
60% in mneral oil, Adrich) in dinethylformmde
Startiegl froon B-dBnefkivi aminohé-edluukyt pyomidirneeSicadbdatib asmksethyl ester

d. h
PRS0 e S SihemRng b Es B e ST A p B¢
éﬁlof&@ﬁéﬁ;ﬂwqaaduﬁfew@mlrﬂ) h-dthey - ﬂwﬂ@hﬁé 94\9 ME dlmethyl -4.,5-

saturated sol ution anmmoni um chlori d
dmd@:btr@ldamhhy@t[ﬁ}(ﬁ rﬁ@iétaaew((my) propyé) @pgmlrm -yl]l-methanone

ke AR b S Lt ©

Purification of the crude residue by flash colum
chromat ography (120 g of silica gel, eluting with a
gr adi ent of 5-60% et hyl a&x@mRle[13 hexane gave

4{{5.‘12 gy %fé Bfgg@yéhl8|§%{;)§%rﬂhj“§ - RHRERPEWNHEiIrES oy rimidin.5-

nmes m)zt B-dBneth@/ltMcﬂqdnwqummsdhielm -$HMH(Bmezthanesefonylkpropyl)-
.838 g, 5.95 nmol, prepared as descrl bed in Ding, Q
et al . V\02007063013) m&%aaa&eu IHMERARPNe portions to a

O;é?\/\’

4-Hydroxy-2-pyridin-3-yl-pyrimidine-5-carboxylic acid ethyl ester was synthesized
according to the literature procedure (Yurugi, S. et al. Chem. Pharm. Bull. 1971,
19,2354 )

Starting from 4-hydroxy-2-pyridin-3-yl-pyrimidine-5-carboxylic acid ethyl ester
and following the same scheme as examples 6-8, rac-[(4S*,5R*)-4,5-Bis-(4-
chloro-phenyl)-2-(4-ethoxy-2-pyridin-3-yl-pyrimidin-5-yl)-4,5-dimethyl-4,5-dihydro-
imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-methanone was
prepared in a similar manner. HR-MS (ES, m/z) calculated for Cs7H42N704SCl>
[(M+H)*] 750.2391, observed 750.2389.
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solution of thnmethylalumnum (3 m _, 2Msolution in
toluene, Aldrich) in 15 mM _ of toluene at 0 C. The

worRooweBewas stirred for 10 min at 0 C, 15 m nPEE/EP290$1963053

tenperature and heated at 90.gypfor 30 min. After
cooling down to 0 C, a solution of

4- et hoxy-2-tert-butyl - pyhm' di ne-5-carboxylic acid
ethyl ester ( 1 .5 g, 5 9E |)91'41 5 m _ of toI uene
was added. The nixture was to reflux f

t heiwcd s @R 1)t b- Ettséﬁd?htﬁfernfmw)t%r(% ﬁéﬂl@etﬁmwméﬂdln 3 -yl)-4,5-
P P St o0 S RSSO AU A -

and extracted with ethyl ametrmheneThe organi c | ayer
was washed with 1M sol rtl onof potassi um sodi um
tartrate, water and b |t was yhen dried over
anhydr ous magnesi um sul f
under reduced pressure t
Purification by chromat ogr ap
with 10- 30% of ethyl a
ng of rac-5-[(4S*, 5R*) -4 0
chloro-phenyl) 4, 5- di get hyl# -di hydro-1

/-1-imdazol - yI] 26e/t - 4- et hoxypyri m di ne.

Exanple 2 \“7/\/

(4S,5R)-2-(2-fe/t-Bu 4- et hoxy- pyhm di n-5-yl) -4, 5-bi

s- (4-chl or o- phenyl ) -4, 5-

Stafﬁmg]y\ﬂthzlz,6-dj|rinb$mh7@-3-fnrdwmiriéine (Foantieony&c-((HS615RTe-4Tw Bis-(4-

?h@‘r’%ﬁbgé’ﬂ -gt(g{ﬁqéir‘gétbﬁ%*rsdirﬁ?gl it eIty 455-dlinydro-imidazol-1-
e -@nelhanesulfon Ipropyl)-piperazin-1-yll-methanone was prepared using a
gﬂl m dazol - 2-y % py) BStyI 4- e¥Loxy gyrl m di r?e p850 I

aghenme Mnnlﬁfdp)thatrmf emmnigas abt e HRSOAS (IES m/a)scahmiat)edu far

Gt eneear SR TR o2 bocerietBRer 85 A or -

stirring for 30 mn the mxture was concentrated to
dryness under reduced pressure. Purification by flash
col um chromat ography on £Xamplegtd e uting with

1P1ER%R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one
Cl o/_
N =N
2
/
SAta
Cl ):

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 2-piperazinone (Avocado

eNa | pgit yel | ow sol i d.
\ & gel, eluting
Nn hex rovi ded 880

Organics) to give the title compound as a racemic mixture. The enantiomers
were then separated by supercritical fluid chromatography (Berger Instrument
Multi-Gram I, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with



ethyl acetate in hexane provided 861 ng of
rac-(4S*,5R*)-2-(2-fel/t-butyl-4-

we@ewonyHpy hm di n- 5-yl ) -4, 5- bi s- (4- chl or o- phenyPQFBPE081063053
nmet hyl - 4, 5- di hydr oi m dazol e- _3gcar bonyl chloride as an

35% el oo Hiofie R FREHR 1S A/ $Foda pPCortsNsOsCl,
[(WHeD 0528 2PedYdbDsefvért 623808 - 4, 5- di hydro-i m dazol e-1

-carbonyl chloride (449 ng) by supercritical fluid
chromat ogr aphy (Berger Instrument Multi-Gamll,

Dai cel Chiral Pak QJ-H 3 x C at 100 bar,
eluting with 15% acetonit Mr bon di oxi de) gave

5 trlae-[(48’1,5aRt)€mp2}t&rrdB¢Jp,nel-@m@k}/-pg’/ﬂEhi%ig)5-yl&-ﬂa$®i£(430hlorc?-phenyl)-
2-{4-[(4S,5R) - 2-(2-tert-Buty] -4-et - imdin-5-y
] 4?%5@@9@14{1—%}@-9&1@5}?&?{9ﬁ¥0I¥1 -yI]-[E—(Z-%% ré))?&[elt%nyg-lprl]pera¥|n)-1 -yl]-
4, 5-di net hyl - 4, 5-di hydr o- i pbgafahe- 1

- carbonyl ] - pi perazin-1
-yl }-acetam derac- (4S*, 5R*)-2-(2-feft-Butyl - 4- et hoxy-p
' 4 chl or 0©phenyl

yrimdin-5-yl)-4, 5% )
4, 5-di nnet hyl - 4, 5- di hydro~~pANdazgFH- 1 |- car bonyl
chloride ( 1 10 mgy, 0.2-q \ad%mi’—ro the mxture
of triethylamne ( 14 . N and 2-piperazin-1
-yl acet am de di hydr’dchNeFi de nmg, 0.24 mmol, Matrix
Scientific) in 3 m _ of di E{:r@romethane at 0 C The

m xture was allowed to react for 16 h then

concentrated to dryness und educed pressure.
Purification of the crude rdgsidue by flash colum

chromat ography (40 g of sili @gl, eluting with a
gradient of 5 to 100% of 9:1 ethyl acetate-nethanol

hnal nedringr anaRigaiug)to phewmedleod H85critieddih example 3, rac-(4S*,5R*)-2-
rac-2-{4- L‘( 4S* 5R*I)_ -2-(2-tert-butyl -4-et hoxr%g/- p&/hm'_di n-

10 g—g-gﬁrg-but,yg-_ tﬁtgowppy MR -é.—)ﬂhg,@pus_-(4:qy]lqlrgﬂpm 1)-4,5-dimethyl-4,5-
- - - - . | - -
g@gtegcmr@gbg%@aﬁle%@dgg[ I@@éﬁ&’é‘%}als BLPRLA%kM 215i¥d Aazin-1-yl-ethanol
(Chemical Dynamics) to give the title compound. HR-MS (ES, m/z) calculated for

C34H42NsO3Cl2 [(M+H)] 653.2768 observed 653.2766.

15 Example 17
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-piperazin-1-yl-methanone

Cl o/_
N>_<jN
\
/
Ot
Cl 0
N

N
In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
20 (2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with piperazine (Aldrich) to
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Chiral separation of 95 ng of the enantioners by
supercritical fluid chromatography (Berger |nstrunent

wordovio4®am | |, Daicel Chiral Pak OD-H 3 x 25 cPGT/BB20@8/063053

at 100 bar, eluting with 35%sethanol in carbon

SR Tha BB N, HE M SRl A T o1

606.2308 bbsenkes0®ed5696. 2723. Exanple 4
[(4S,5R)-2-(2-fel/t-Butyl -4-ethoxy-pyhm din-5-yl)-4,5-b

I S- (4-chl oro-phenyl) -4, 5-

di net hyl - 4, 5-di hydro-imd 1-14-(1, 1

- di oxo- hexahydr o-t hi opyraﬁ-—y#—wpl perazin-1

- Y2-1 2-temrt- Bammeéuhoaywnnmmeﬁwﬂ)dg@ms (4octhibro-phémgi4,5-dimethyl-
descri b rgc-é’AS * ’%R* 32 _
@ﬂ@y@rmﬂwaza' étdeflgl PRy A dindiexyouty QD&F%Z'M-M'iIrmﬁihanone
o- phenyl) - 4, 5- di net hyl - 4 5 di hyd;ro_l m dazol e-

-carbonyl chloride acted wpth 1-(1

, 1- di oxo- hexahydrothlo 5 d- VI per azi ne
d| hydr ochl ohde (prepare bey_}mu ng, Q et
al . WO200706301 3) to . e t| compound as a

racem c m xture. Thg $ were then separated
by supercritical fluid chro ogr aphy (Berger
Instrument Multi-Gamll, icel ChiralPak OD-H 3 x 25
cm 35 0C at 100 bar, eluti ith 40% et hanol in

carbon di oxide). HR M5 (ES, z) calcul ated for
C37HA7CI 2N6OAS [ (MtH) +] . 2751 , observed 741
. 2751 . Exanple 5

[(4S 5R)-2-(2-felt- But
i s-(4-chl oro-phenyl) - 4 é_l

‘P‘bﬂ?ﬁ F%lr? éf ﬁzef%]%rgég onyﬁaﬁ} 8%r|m din-5- yI y-4.5-bis-(4-c I?ro phenyl)-

A-diareting-4,5-dihydro-imidazol-1-yl]- plperazm 1 yI -methanone (80 mg, 0.13
mmol), methanesulfonic acid 2-((R)-2,2-dimethyl-[1,3]dioxolan-4-yl)-ethyl ester
(437 mg, 1.95 mmol, prepared from 2-((R)-2,2-dimethyl-[1,3]dioxolan-4-yl)-
ethanol and methanesulfonyl chloride in the present of triethylamine) and

40kt hoxy- pyhm di n-5-yl)-4,5-b

diisopropylethylamine (110 uL, 0.65 mmol) in dry dimethylformamide (3 mL) was
heated in the microwave at 180 °C for 20 min. Upon cooling to room temperature,
the reaction mixture was diluted with ethyl acetate and washed with water (5x)
and brine. The organic layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure. Purification of the crude residue by flash
column chromatography (silica gel, eluting with ethyl acetate and hexane) gave
rac-[(4S*,5R*)-2-(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-{4-[2-((R)-2,2-dimethyl-[1,3]dioxolan-4-yl)-
ethyl]-piperazin-1-yl}-methanone (45 mg).

To a solution of rac-[(4S*,5R*)-2-(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-{4-[2-((R)-2,2-dimethyl-
[1,3]dioxolan-4-yl)-ethyl]-piperazin-1-yl}-methanone (30 mg) in tetrahydrofuran (1
mL) was added 10 drops of trifluoroacetic acid. The mixture was stirred at room
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In a manner anal ogous to the nethod described in
exanple 3, rac-(4S * ,5R* )-2-

W@ 200b@dtebut yl - 4- et hoxy- pyhm di n-5-yl ) - 4, 5- bi SPCHERI0$/063053

o- phenyl ) -4, 5-di net hyl -4, 5- dishydro-i m dazol e-1

B ST 2 4B E oA riaDe. Fhrfishllon pbtesrups esiug by
fsesedpilasa HPR WY 8- S|Nca gb| @|utm‘gmmwélerlé}ﬂ%detbmtrne) gave

ive the title conpound

{itte eprapaungag th@rﬁqi,léﬁéﬁét f@@) W%@éESv WZ):%@!'Clﬂ'Btﬁddfor

t S Gamll,
Fif R P NG PERIF o] R Rol sBYzr = B0 Lay
eluting with 35% nmet hanol in carbon dioxide). HR. VB
(ES, mz) calculated for 6HA7Cl 2N6OAS [(MH—i) +]
729.2751 , observed 729. 2%@_@%aéﬂ e 6 rac-5-[(4S *
42 3 -
4 Ek%Z tgrt Bkjtﬁ/l tho>éy B%rlmlqln yl)54§ -bis- (4 cfhl ospr(mjern/)) -4.5- dlmethyl
H4+ Mda/domAm@agzbﬂe-ﬂ-cadmnyﬂtmeMMH h@xeybcpgyhc acmadlmethylamlde
6-te/t-Butyl -4-o0x0-4H pyran-3-carboxylic acid ethyl
ester (300 rrg, 1. 34, prepar accordl ng to the

literature procedure | W et al. J. Og.
Chem 1991 , 56, 4963- macetate (300

my, 4.1 6 mmol) were cp :-‘ / water (8
a’ﬁ: d and reactlon m Xt ure

m / 3 m). Acetic 3¢
was heated at 95 0C for 30 m t was concentrated

and basified wth aqueous s d:.ym hydr oxi de and
r

extracted with nethyl ene ¢ de (2x 20 m ). The

conbi ned organic layers wereNdried over magnesi um

sul fate, filtered and evam}réated to give

6-tert-butyl -4-hydroxy-ni ¢toti%ic acid ethyl ester as a
white solid (230 ng, 76% . LR-M5: 224 [( MtH) +

B & enanrigu aylalogoupdo divg Meticad descrized it exanyble s rae-(4S™15R™)-2-

B tdBbu-2-dRBYy -V &S iidin-5-y1)-4 5-bis-(4-chloro-phenyl)-4 5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with piperazine-1-carboxylic
acid dimethylamide (Oakwood) to give the title compound. HR-MS (ES, m/z)
calculated for CssH44N;O3Cl> [(M+H)*] 680.2877, observed 680.288.

Example 20
N-(2-{4-[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethyl)-acetamide



di ssolved in dinmethyl formam de (6 m _). Potassium
carbonate was added fol |l owed by dropw se addition of

weedghditodi ne (0.1 3 ml_, 1.5 nmmol). The reactPOREP2008/063053
m xture was sti rred at room tegperature overnight. It

b8 itk Bl ol o o R kbl ik Yudhlds - or-2-

(g_»-téh butynalewadLy-pyiicel 5anyi4 @pieqatdraérechhehyy)i 4 8-dimethyl-4,5-
tert-butyl-4-ethoxy-nicotinic acid ethyl ester as

dqhygmjgnlgazolg &ggrm@yl guogide Mﬁswgactgglwnh N-(2-piperazin-1-yl-

VBl gl amAeE et PRl 88 e BLAo AT RIRK). N. ot el WO

5 Po0BSH0998) iy divexthdeitle4Adnmenurdl. giRFMS %)E%Jcﬂ:mgz)rdallcﬁéted for
t
Sl faT e Lo 3Dad et bRg 3088 L Ve i i

the reaction was conpleted. The m xture was
concentrated at high vacuum and dried overnight to

give 6-tert-butyl - 4 et hoxyE—miMiZﬂ c acid as a white
soI in the |on
fur %%:f@,sz?@%%@ﬁ ﬁthoaexé)yéqul 5 Mﬁ%ﬁ IS- (iMchIoro phenyl) 4,5-
10 4- et hGietIcpbidihrdraGimt a%e- H'Ec,%trﬁéw %plﬁ@r%JﬂylﬁeManone
of SOCI2 for 2 hrs. The reaction mXture contalining
6-tert-butyl-4-etho y nicoti noyl chloride was
concentrated to dr @ us@ended in
tetrahydrofuran (6 m Y=yt of triethyl am ne
and used for the next fegctl o yafgely. To a
sol ution of
neso- 2, 3- bi s(4-chl $to- Ph L(Pf ane- 2 3-di am ne (309
ng, 1 mmol, prepared as des N ed in Ding, Q et al.
W200706301 3) in tetrahydriofufan (6 m _) at - 10 OC (
brine/ice), was added diisopyopyl ethylamne (0.7 m _
4nmmol ) fol |l owed by drop vvi;%additi on of
6-tert-butyl - 4- ethoxynicotinayl chloride (280 my , 1.2
mml ) in tetrahydrofuran (6 m ). It was stirred at -
lroa o@rner apalagoysttadie mqth@@deﬁmbﬁ%lﬁ@?@n@@erﬁ rgc-gef,5R*)-2-
VLS blityE9-dThedy-pyftidif 351)-2'5-bis-(4-chloro-phenyl)-4, 5-dimethyl-4, 5-
dihydro-imidazole-1-carbonyl chloride was reacted with 1-acetyl-piperazine
15 (Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
C34H40N6O3Cl2 [(M+H)"] 651.2612, observed 651.2615.

Example 22
[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
20  dimethyl-4,5-dihydro-imidazol-1-yl]-{4-[2-(2-hydroxy-ethoxy)-ethyl]-piperazin-1-
yl}-methanone
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m xture was extracted with ethyl acetate (2x1 5 m ).
The organic | ayer was separated, dried over nagnesi um

waenobasasl filtered and evaporated. Purificati oPCTNEB2008/063053

chromat ogr aphy (nethylene chleside to 50% et hyl
%‘35%%3‘%&%@%% ST b MASMNIES, rac-(45* 5R)-2-

%2’-1‘(401 Butllyf4 cth@xy2 ppiv@ih-5=yi)- msml(ﬂr@wﬂo}phenyn 4 5 -dimethyl-4,5-
tert-butyl -4-et ox -ni coti nam de as a seni

i d
@Mdrmgmdas%e 1- Eazrlmyl @mrlt{iee maﬁ)reapteﬂawimﬂt[@igéwdrczwethoxy)
TRz, D S B o R a5 praseric piye: The

hantﬁ)hrﬂemmér)e thﬁla sdﬁpasalédw supet‘crltmehml(:l &hr(hr)wawdggaphy (Berger
ospno oxycnl o Wwas, a
e R G o égcmanp@keggdﬂ@ex 2hich gl 8t 100 bar,

[
G A 3t mERandl Lol BIGRE). LR MRS PRI gBlcdidtea for
EadHiNeD,©lf [t \ih6STIB031 colfserOed b7 . Mct ion m xture

was extrac with ethyl acetate (2 x 20 n) and
nmet hyl ene chloride (2 x 10 nlL). The conbi ned orgar

| ayers were washed with b@m%@chyvater, dried with
magnesi um sul fate, filteréd and evapor at ed.

P[R (2-feraButyi-dnatbory-pyrimiciat oy -dpbrpis-i-chloeo-geenyl)-4,5-dimethyl-

el R e B AT PECE%W Bgfar ™S Heianone

rac 5-[(4S* ,5R*

)-4,5-bis-(4-ch|ord§l :

H i m dazol - 2-yl]-2-ter

solid. (20 ng). LR M
R*

)74, 5-di met hyl - 4, 5-di hydro-1

dnet hexy- pyridi ne as a
N /E%Fﬁﬂe 7 rac- (4S*
; N N

)-2-(6-tert-Butyl - £I6t ke py’go':«ﬁn-B-yl)-4,5-bis-(4-ch
| or o- phenyl) -4, 5- dlnethyl di hydr o-i nni dazol e-1

-carbonyl chloride To a sol n of rac-5- [(4S *  BR*
) -4, 5-bi s-(4-chl oro- phenyl) ﬁ - di nnet hyl -
dlhydro 1

H i m dazol - 2-yl ] - 2- tert butyl - 4- et hoxy- pyri di ne (20
[ nther RRLIBYRE tB%he method described in example 3, rac-(4S* 5R*)-2-

(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 3-piperazin-1-yl-propan-
1-ol (Acros) to give the title compound as a racemic mixture. HR-MS (ES, m/z)
calculated for C3sH4sNsO3Clo [(M+H)*] 667.2925, observed 667.2923.

Example 24
2-{4-[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N,N-dimethyl-

acetamide
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(200 uL, 1.43 nmmol) in 5 mM _ of nmethylene chloride at
0O C was added 0.3 m _ of 1.9 M phosgene in toluene

wa s (Fl uka). After stirring for 30 m n tPEI/EP2008/063053

m xture was taken up in nethykene chloride and washed
with water, dried over anhydrous i um sul fat e,
filtered and conceng to givg rac-(4S* ,

)-2-(6-
tert- butyl 4- ethoxy-py di n 3% i s-(4-chloro-ph
enyl ) -4, 5-di net hyl - Ay 0- i zgl e-1 -carbonyl

chi ori de asav\,hitem 21@3) t was used in the
next reaction without purification Exanple 8
[ (4S,5R)-2-(6-tert-Butyl -4-5( xy-pyhdi n-3-yl)-4,5-bis
- (4-chl oro- phenyl ) -4, 5-
di met hyl - 4, 5- di hydro-i nmi dazdi=1
-yl ]-[4-(3-nmet hanesul fony ropyl)-pi perazin-1 -yl]-
met hanonel- ( 3- Met hanesul f@nyl - propyl ) - pi perazi ne (30
ng, 0.1 1 mmol, prepared as described in Fotouhi, N
bt a ahannéD aPaigbus8 Use nveisos desﬁmh!ﬂlni gxampte 3, ehc-(4S*,5R*)-2-

(et DB By bR - s SedcoronP g W>a€5(cﬂ@e¢hyl 45

omYq-ibepletr Ealny] ciofte e BEticd M ivaithelin 2%
pip@razmw-yleﬂdemmw@ (Qakavadd Pm‘dunﬂ)l’qumeethertltlercmimouﬁdeas a

tacirie Suefi e RIRLER, rRECURIBRSA B e iamdty Tk A

80430331 ysdervid bba Hisssodi um hydr ogen car bonate and
wat er. The nethyl ene chloride phase was dried over

anhydrous sodium sulfate, filtered and concentrat ed

under reduced pressure. PlEr)é frﬁﬁ?iin by chr omat ogr aphy

on silica gel eluting wt e chl oride/

n[ﬁtm]@\@loen(ut@iagﬁi gqgﬁzrt@ﬂﬂutﬁa éthoﬁﬁ?yrlmldln -5-y1)-4,5-bis-(4-chloro-
) %r henyl)- 4 3 _dlrﬁethyl -4.75- dlxydro imidazol-1-yl]-methanone

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 4-piperidino-piperidine
(Aldrich) to give the title compound as a racemic mixture. HR-MS (ES, m/z)
calculated for C3sHasNsO2Cly [(M+H)"] 691.3289, observed 691.3291.
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yl)-4,5-bis-(4-chl oro-phenyl)-4,5-di net hyl -4, 5-di hydro
-imdazol -1 -yl]-[4-(3-

woreaobasmsul f onyl - propyl ) - pi perazi n-1 -yl ] - net heCIRR208%063053

a white solid ( 16 ng). HRVMS_.6ES, m z) cal culated for
C37HABNSOASCI 2 [ (MrH) +] 728. 2799, observed 728.2793.

The enantioners were then separated by supercritical

fluid chromat ography (Ber g_e(ram @tzmrrent I\/UI ti - Gram I,

Dai cel Chiral Pak OD-H 3 x 25 35

el2r2-fryt- ity 42@ﬂ7epéywaﬁml¢lac‘%vldﬂ1 51@!%(41 ﬁhleatraaﬁnyli 4,5-dimethyl-

ca SRR R B L By nne

Exanple 9 rac-[(4S *

)-2-(6-fel/t-Butyl - Llpt s -yhdlﬁ 3-yl)-4,5-bis-(4-chl
or o- phenyl ) -4, 5- di net\ayl ~4]5Ndi hy=No- ijm dazol -1

-yl ]-[4-(3-nmet hanesul f pr Q -p}-piw—azin-l -yl]-
met hanone6-te/t - Bu:&{i Jhoxy - ni CoNi nonitrile (1 .1

0 g, 5.3 mol, pre y =19y to the literature
procedure by Youngdale, G g/lx;;nd T. F. OgNa J. Med.

Chem 1985, 28, 1791 ) and jppotassium hydroxide ( 1 .80
g, 32.3 mmol) were conbi ned\# et hanol /water (30 m/ 7
m ) and heated at 90 OC ovegni ght. The reacti on was

concentrated, acidified wt N hydrochloric acid
solution (20 m) and extracted with chloroform The

combi ned organic layers were washed with water, dried
over anhydrous magne3| umHQil fate and concentrated to
give 6-tert-butyl-2- ethoxy-nicotinic acid as a white
solid ( 1 .00 g, 95% LR-MS: 222 [(MH +] Starting

frr @rﬂﬁartr%rfanbldgdu’é t@ttﬁ@metno@ abberitedaipl skaansle f3R b oM SY5R*)-2-
t he schene of exanp

(%tert- Pl4tsz*~4§ﬁh9xxzp¥r6nrdém~c5 sﬂhﬂgﬁ bis-(dtGéeep-Riyan ) 3-qimpethyl-4,5-
d#ﬁymog-lrﬁléazole-1-carbonyl chloride was reacted with 4-hydroxy-
[1,4']bipiperidine (ChemBridge) to give the title compound as a racemic mixture.
HR-MS (ES, m/z) calculated for C3sHagNsO3Cl2 [(M+H)] 707.3238, observed
707.3232.

Example 27
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-(3-hydroxy-[1,4"|bipiperidinyl-1'-yl)-methanone

Q
OH

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
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chl or o- phenyl ) - 4, 5-di net hyl - 4, 5- di hydr o-i m dazol -
-yl ]-[4-(3-net hanesul f onyl propyl ) -

W@rpenssn- 1-yl | - met hanone was prepared in a SPEi/ER2008/063053

manner. HR-MS (ES, m z) cal cubated for C37H48N5O4SCI 2
{j&%@ ngz&l%—éé&%on%&%?'&gwa% e%Zt% wﬁ(gmd?oxy-
L 4]t5p|5taﬁd|hé (dh'e@rith?@Z ny lghvedthe- tme urfd &s dlrbd@kmr rhixture.

i m dazol - 2- I met hoxy- pyh ine The tit
H&rﬁ@fﬁﬁ MBE) ﬁﬁlﬁb‘éﬁ‘t@@ fQrsEralage DKE/HM)e] Ws%%%é%bﬂ@&ved
ygp $ , M and Togo, H Synlett 2006, 2, 227-230 and

g et rahedron 2007, 63, 1474- 1480. lodine (172 ny,

0.68 ngy) was dissolved in tert-butanol (20 m _) and
pot assi um car bonate (300 , 2. % ) was added.
2, 4- Di met hoxy- 5- f or ny!| pyh:::EE-ﬁmL?—ngO my, 0.6 mmol,

F .
I?g $&E ?u%{‘q ethgml glyrlml W 4b%tbgsngf %rjlgfo 8?%%"?13’5 dimethyl
(Qﬁ@dlhgdroelnﬁdam‘rﬁll yl]%@ydnw@melthylt[hé |bipigeridinyl Tihiyh-mehanone

warnmed to 65 0C for 2 h. This was cooled, diluted with
ethyl ether (50 ml ) _aps |Itere /W}rough Cel ite.

After evaporating to d ; ue was purified

by flash col utm chroma el, eluting

wi th 2-5% net hanol / et 3 I0|E{ to give
rac-5-[(4S * ,5R* >_

)-4,5-bis-(4- chl or o phenyl ) - 4 5 dlnethyl 4, 5-

dlhydro 1

H i m dazol - 2-yl ] -2, 4-di met hkoxy{ pyri m di ne. Exanpl e 11
rac-[(4S * ,5R*

) -4, 5-Bi s-(4-chl oro- phenyl }N2- (2, 4- di met hoxy- pyri m din
-5-yl)-4,5- dinethyl-4,5-di hydro-i m dazol -

-yl ]-[4-(3-nmet hanesul f onyl PYH - pi perazin-1 -yl]-

nmet hanone

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 3-hydroxymethyl-

[1,4']bipiperidine (ChemBridge) to give the title compound as a racemic mixture.
HR-MS (ES, m/z) calculated for C3gHs1NsO3Cl2 [(M+H)] 721.3394, observed
721.3392.

Example 29
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone
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rac-5-[(4S * ,5R*
)-4,5-Dbis-(4-chl oro-phenyl)-4,5-di net hyl -4, 5-di hydro-1

woRGsgagnl - 2-yl ] -2, 4-di met hoxy- pyri nni di ne WeGI/EP2008/063053

converted to the correspondi nggcarbonyl chloride using
phosgene and thethylamne in a manner simlar to

exanple 2 . The carbonyl chloride was then reacted

W & Pnathried ahaRigtls 2o th® methed a@yér]bem P @EN @ 3 zaé@pﬁs*e@R*) 2-
as described in Fotouhi, N al . WD 200 1099ﬁ3
f?orerrbwry!;4te’f€0>s\,yﬁvmf@tdIr¢—5pylbée‘ijlahse(4ac§ﬂ@r@sréherbfé)d4 prilimethyl-4,5-

cal th gPﬁéE@S g%&‘\@&é@? W%EE}%Q]M%%@{C‘W%M

pip&advmdﬁﬂi@r&:rﬁ@ﬂ@weﬁhemle&olﬁpound as a racemic mixture. HR-MS (ES,

%ﬁ%}g@ﬁéﬁgﬁqg@ Mlg(shélz [(‘f\}l1 I9|) ?69h%q%2 ot%se(r\zleéj 6%?3'11%'2.

5-yl)-4,5-di net hyl -4, 5-di hydro-i m dazol -
-yl ]-[4-(3-nethanesul fonyl - propyl ) - pi per azi n-1
-yl ] - met hanone4- Et hoxy- 2- |Mmle_s3,0fonyl pyri nni cl i ne-

LT TR CEbEs M@ et eyl RO PR H B0ignetiy-

Min mef Baefdr ed | Brdhy 8% rlﬁ(ﬂ mé&&fanon
stirred ?n seda?wﬁﬁb%%gtq/ Ocy(?gry % raS‘TheLyr])gactl or? ©
progress was checke by LC- MS. Afrer the reacti on was
conpleted, it was conc ayed t8 give
2d|msthylamno4etho i di //eN5- ¢ar boxylic acid
ethyl ester as a white [ K - VB 239
[ ( MtH) +] Startingg N
2- di met hyl am no- 4- 7
et hyl ester and foll ow ng i@iams schene as exanpl es
(4
I

6-8, rac-[(4S*,5R*)-4,5-Dbi
chl or o- phenyl ) - 2- ( 2- di net hy no- 4- et hoxy-pyrimdin-5
-yl )-4,5-di met hyl -4, 5- di hydr o- Phi dazol -

rr% %na{rrrfehteﬁ ga;r]mg\;ﬂedb%eeté Yhd AHho P LERYiRedPinRSlaRAIB 3 rac-(4S*,5R*)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 3-hydroxy-piperidine (TCI
America) to give the title compound as a racemic mixture. HR-MS (ES, m/z)
calculated for C33H4oNsO3Cly [(M+H)"] 624.2503, observed 624.2502.

Example 31
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-(3-hydroxymethyl-piperidin-1-yl)-methanone

OH

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
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was prepared in a simlar manner. LR-MS: 7 16 [( M+H) +]
Exanple 13 rac-[(4S* ,5R*

W0 200984 Bs5- (4- chl or o- phenyl ) - 2- (4- et hoxy- 2- py heCHEB209$/063053

pyhni di n-5- yl)-4, 5-di met hyl - 495- di hydr o-i m dazol - 1
dﬁy}jiﬁ’gﬁgﬁgﬁtﬂggt%%w AN¥tia® WA hotel RES %—Zn'yr&?&xymethyl-

ﬂrpbvdrr@«wd’nwlwlgnre?th}éltrtl@yddnﬁwljrfdeaéac?aé@mwﬁrnﬁur@cHrR MS (ES,
et hyl ester was u hesi zed acgord
@@d}‘m 5

in
m/i)ﬁaé@tdat@dﬂpb ©¥le [ +H)] 638. 2%!59 %ﬁ/e@ﬁéﬁﬁa%
Bull. 1971 , 19, 2354 ) Starting from

4- hydr oxy- 2- pyhdi n- 3-yl - pyhm di ne- 5- car boxyl i ¢ aci d

et hyl ester and foll ow ng Exaeple3 schene as exanpl es

chI b LT ARG B rtomeyT o ity =405 - RO RDSTY) 5
{
) yﬁTéthl'_ , _@g%@@ﬁﬁ%{%y%{)@ggéﬂmpﬁhgé@ 4-yI}-[1,4]diazepan-5-one
-yl ]-met hanone vvasecgrep red in a gimlar manner. HR- M5
(ES, m z) calcul at 2l\F?O480b [ ( MFH) +]
750. 2391 , observed 75@Q

@ ac [(4S *
, BDR*
) N(2 hoxypyrldln 3-

) 4,5-Bi s-(4-chl oro- p
yl)-4,5- dinethyl - dr o= dazol

-yl ]-[4-(3- rrethanesulfonyl Mpyl ) - pi perazin-l-yl]-
met hanone Starting with 2, I ret hoxy- 3-fornyl piridi ne
(Frontier), rac-[(4S*,5R")- - Bi s-(4-

chl or o- phenyl ) - 2- (2, 6- di net Roxypyri di n-3-yl) -4, 5-di net

hyl - 4, 5- di hydr o-i ni dazol -/1- ,Jy
yl]1-[4-(3-net hanesul fonyl\propyl ) - pi perazin-1
-yl ] - met hanone was prep using a schene simlar to

that of exanples 10-1 1. HR-MS (ES, mz) cal cul ated
froa manner analogous to the method described in example 3, rac-(4S*,5R*)-2-

(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 1-piperidin-4-yl-

[1,4]diazepan-5-one (ChemBridge) to give the title compound as a racemic
mixture. HR-MS (ES, m/z) calculated for C3gH4sN7O3Cl> [(M+H)"] 720.319,
observed 720.3196.

Example 33
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-(4-hydroxy-piperidin-1-yl)-methanone

HO
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C33H39N5O6SCI 2 [ (MHH) +] 688. 21 22, observed 688. 21 16.
Exanpl e 15

WaA20004816R) - 2- (2-tert-Butyl - 4- et hoxy- pyhm di n-BEHEP2048/663053

- bi s- (4-chl oro-phenyl)-4,5- _g0-

AR Eralenis b 8o MetRSs Bacunechin g s Golec 45" 5R )2

Zlﬁ?r!‘erlb%lﬂ?gstéiﬁéﬁr pwldlmseﬁ)amsl ﬁ.sgm d*r?@ro(ﬂ%r}yé)?fg (?:lméthyl -4,5-

t
emyﬁ@ngml}iaaols Hpgmqm/cmoade walsyéa@temwaaﬂmy@rqu piperidine

GHP@[}}S'%‘?@ 4} ﬂut cc’tf}@ﬁay@@%%%%%m%uﬁh%e 'I\?I’@?ES m/z)

he 1 as ‘a

calcalralt@d fUr>G3b||H$)N503€|2€E(‘Mﬂ|HD D8R4 25031 ebtéraedwaﬂm&d

by supercritical fluid chromatography (Berger

Instrument Multi-Gamll, Daicel ChiralPak OD-H 3 x 25
cm 35 C at 100 bar, el utigigmbies¥p% met hanol in
carbon di oxide). HR M5 (ES, | cul ated for

OS2 ZHIGBCB 02 4{<Nork) Dy MBS 52D 5 blssgrohtar Bty 108 5-dimethyl-
r ac- [J( géh%%") imdazele grqargg,@x)] P'EeE'PH‘&xA' SRRV ACK.3mipe

-4,5-Dbi s-(4-chl oro- phenyl)
4, 5- di met hyl - 4, 5- di¢ly

et hyl ) - pi perazin-1 yI el hgnon Nn manner
anal ogous to the met hod=gescri iry}%?’ran'ple 3,

rac-(4S * ,5R* )-2-
d|>:e.-(35 yl)-4,5-bis-(4-chlor

(2-felt-butyl-4-et BXY\RY
o- phenyl ) -4, 5-di met hyl -4, 5- djhydro-im dazol e-1

-carbonyl chloride was reactedyYw th 2-pi perazin-1

-yl -ethanol (Chem cal Dynamnkgc to give the title

compound. HR-MS (ES, mz) caglculated for C34H42N6CBCl 2
[(MtH) +] 653. 2768 observ 3.2766. Exanmple 17

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with piperidine-4-carboxylic
acid amide (isonipecotamide, Aldrich) to give the title compound as a racemic
mixture. HR-MS (ES, m/z) calculated for C34H41NgO3Cl2 [(M+H)"] 651.2612,

observed 651.2613.

Example 35
1-[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-

4,5-dihydro-imidazole-1-carbonyl]-piperidine-3-carboxylic acid amide
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[2-(2-felt-Butyl -4-ethoxy-pyhm din-5-yl)-4,5-bis-(4-ch
| oro- phenyl ) -4, 5-di nethyl - 4, 5-di hydro-i m dazol -1

WO 00pAOgilper azi n-1 -yl - met hanone I n a manner anBCDHP2088/063053

to the nethod described in exgpple 3, rac-(4S * ,5R*

A e arglogpua s MR deReibesl n xamnle & (a0 (45 R )2
@-rrepyty)- 446tﬁo>@9 pRiitldin-$-yi)-4 G-bigduacHidfodsenye-4,5-dimethyl-4,5-

“carbonyl chloride was reacted with piperazine

@Nygfq thifazelgr lreatieayt chlpade wiasdeaatedrwithveiperdineng-£arboxylic
H%lﬁg?g B%%ép;é@%éﬁélﬂ‘?@ﬁ g{oz%l% Midhivd ko PBuhra™e a racemic

serve
thxt(Jrib ﬂ-ﬁM\Asl(lESl n#z)atdhwdate@yfbr @s4H ANGOYCI, {@M-BH 3| 85( 2642,
h| or o- pheny, a , 5-di met hyl -

QDSRIYPH P! o 16 dazol - 1-yi ] - [ 4- ((R) - 3, 4- di hydr oxy- but y!
)-pi perazin-1 -yl ]-nethanone The m xture of
[2-(2-felt-butyl -4-ethoxy-pyrimdin-5-yl)-4,5-bis-(4-c
hl or o- phenyl ) - Example 36

ST BB ) A hor 4.

afifbtidy iy 4%%@&0%[6%{26}%'1 w]1[4 (@éﬁzwhwr&wwrbpﬂs PWerazin-1-yl]-

ester

2-((R -2, 2- d| methyl -[1 , 3]mema@|oaﬂ 4 yI) et hanol and
nmet hanesul f onyl chloride in the present of

t het hyl ami ne) and diji.sop pyI et hyf ani ne ( 1 10 uL,
0.65 nmmol ) in dry di br qam ley(3,mM _) was heated
in the mcrowave at 180 C o2/ m Upon cooling to
roomtenperature, the i m tk{?e was dil uted

w th ethyl acetate @rd ; h water (5x) and
brine. The organic | ayer was g% ed over anhydrous
sodi um sul fate and concentr under reduced
pressure. Purification of t rude residue by flash

col utm chr omat ogr aphy (ﬁdilzﬁ"é gel, eluting with ethyl

acetate and hexane) gave
rac-[ (4S*, 5R*) - 2-(2- fj_lh utyl - 4- et hoxy- pyhm di n-5-yl)
-4, 5-Dbi s-(4-chl oro-ph él)-

The mixture of [2-(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-piperazin-1-yl-methanone (170 mg, 0.28
mmol) and R-glycidol (63 mg, 0.84 mmol) in ethanol (1 mL) was heated in the
microwave at 120 °C for 10 min. Upon cooling to room temperature, the reaction
mixture was concentrated under reduced pressure. Purification of the crude
residue by flash column chromatography (silica gel, eluting with 0-20% methanol
in ethyl acetate) gave cis-2-(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-((S)-2,3-dihydroxy-
propyl)-piperazin-1-yl]-methanone (98 mg). The diastereomers were then
separated by supercritical fluid chromatography (Berger Instrument Multi-Gram |,
Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 25% ethanol in
carbon dioxide) to give the title compound (post peak, 40 mg). HR-MS (ES, m/z)
calculated for C3sH4sNsQ4Clo [(M+H)*] 683.2874, observed 683.2871.



4, 5-di net hyl -4, 5-di hydro-i m dazol -1-yl]-{4-[2-((R)-2,2
-dinmethyl-[1 , 3]dioxolan-4-yl)- ethyl]-piperazin-1

wo gioposmshanone (45 ng). To a sol ution of PCT/EP2008/063053
rac-[ (4S*, 5R*) - 2- (2-felt-butyks4- et hoxy-pyhm di n-5-yl)
-4, 5-bi s-(4-

chl or o- phenyl ) - 4, 5- di net hyl - 4, 5-di hydr o-i m dazol -1
-yl]1-{4-12-((R)- 2, 2-di rrethatdam;{glem
, 3] di oxol an -piperazin-1 -yl}-nmetha

(136- 1" 5'%*)t%déﬁﬁ’§r&u gﬁhoﬁyipyﬁfnlqlnv%sé')ﬁd@@tﬁ @OCHP®§heny|)
L S e e L e

5 of the crude resi due by rgveetehopease HPLC (Cl
8-silica gel, eluting with water and acetonithle) gave

the title conpound e solids (6.6 ng). HR-MS
(ES, mz) calculate pHa7 7N8 l(\|3|2 [ ( MFH) +]

697. 3031 , observed 69 .
r{5y) 4, 5-bi s-(4-
'3:5 di Hydro i mdazol e-1

4-12-(2-felt-Butyl -4- [
chl oro- phenyl) - 4, 5-di

- car bonyl ] - pi per azi he- -carb ic acid dinmethylam de
In a manner anal ogous to th Mt?t hod described in
n

exanple 3, rac-(4S* ,5R* )-

(2-felt-butyl -4- ethoxy pyhm 5-yl)-4,5-bis- (4 chl or
o- phenyl) - 4, 5- di net hyl - di hydr o-i m dazol e-
-carbonyl chloride was re cted Wi th pi perazine- 1
-carboxylic acid di net 9T&ni de (Oakwood) to give the
title conpound. HR-M5 (ES; mlz) calculated for

@% W%%?odo@%éﬁ%ﬁé n@ﬂo&%@eri&%ﬂé@n&é%, 288(45* 5R*)-2-
(zvte(rebw Féethdxy‘ pyrﬁmBﬁlm-ﬁl-yl)M;éi bieae(yf ghjosi phienys)-4.5)dirheshyl-4,5-

@Iyﬂszg %r)lg ﬁsprqun% g@pggﬁqu rsgﬁtgpavgltr}ﬂ +(2-methanesulfonyl-

10 ﬁéﬁyﬂo‘gbgﬁggjﬂ@@% nagdxs;u&c?‘%ea%? g?ft?]f%@l‘?uét élo\/\§d519005110996)

{gite the btke ycompoend oRHR- Rdb‘aw(rﬁﬁ‘dlmlzicglcplate@fcm Gas(145N) 40C 2
RRRRR™Y215 2535 Lehad 745 350,

Example 38
15 rac-[(4S*,5R*)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methoxy-ethyl)-piperazin-1-yl]-

methanone

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
20 (2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
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di hydr o-i m dazol e-1 -carbonyl chloride was reacted
Wth N (2-piperazin-1 -ylethyl)- acetam de

walrdvymsaehl ohde (prepared as described in Fot oREN/EPN08/063053

et al. WD 20051 10996) to gi vg3the title conpound.

63y Oy fcaged)-oaboRyl flias Mar b EOdP - 2 Mt

Q?Mainze (Gakwbdd )Ei@tgﬂ/e ﬂweetltt@wmpwundn RIS (EIS, myzpcHlcslated

hl or o- phen Q

il s M@ Bl 9 3 657 202 obsarved 667291,
-carbonyl]-piperazin-1 -yl}-ethanone In a manner
anal ogous to the nmethod described in exanple 3,

rac-(4S * ,5R* )-2- Exmnme39

felt-but hoxy- pyhm di -4, 5-bis-(4-chlor_

el o Ao Y I G B R Ao i s s v o
- X _| i 3 e A 4 vl
LB LS RNBR RO SR ot cooryiparzint.9
conpound. HR-MS (ES, mz) eettaniid¢ed for C34HAON6OBCI 2

(M+H) +] 651 .261 2 observed 651 .261 5 . Exanple 22

[
[ (4S, 5R) - 2(2fe/t 4-ethox% pyhrridin5y|)-4,5-b
I S-(4-chl oro-phenyl) -2

di net hyl - 4, 5-di hydro | FdazZ o %
-y|]-{4-[2-(2-hydroxy- et e 1% pilperazin-1 -

yl } - net hanonel n a | gg us o t he net hod
N_S

descri bed in exanple 3, rac-( , BR* ) - 2-
(2-felt-butyl-4-ethoxy-pyhnrdrq-5-yl) 5-bi s-(4-chl or
o- phenyl ) - 4, 5-di net hyl - 4, 5- d%ﬁydro-inidazole-l
-carbonyl chloride was rgacthd with

1-[ 2- (2- hydr oxyet hoxy)- e |']-pi perazine (Aldrich) to
give the title conmpoun a racemc mxture. The
enantioners were then-Sgparated by supercritical fluid
chr omat ogr aphy (Berger Instrunment Multi-Gamll,

PR &g iahal dgdts @t Frethd® deBkribed i a8 PREc-(48* 5R*)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with N-tert-butyl-2-piperazin-
1-yl-acetamide (Enamine-BB) to give the title compound. HR-MS (ES, m/z)
calculated for C3sHsoN7O3Cly [(M+H)"] 722.3347, observed 722.3341.

Example 40
rac-2-{4-[(4S*,5R*)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-
morpholin-4-yl-ethanone
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15

eluting with 30% net hanol in carbon dioxide). HR- M5
(ES, mz) calculated for C36HA6N6OACI 2 [ ( MtH) +]

wW@200989381 , observed 697.3026. Exanple 23 PCT/EP2008/063053

[2-(2-felt-Butyl -4-et hoxy-pyhgydi n-5-yl)-4,5-bis-(4-ch

| or o- phenyl) -4, 5-di net hyl -

4, 5- di hydr o- |n1dazqy 1 -[4- (37 ﬁ_aroxy propyl ) - pi per
hnper o ous to the

3T c 5R* ) -2-

e - , 5-bi s-(4-chlor

met hod descri bed in exah
(2-felt-butyl-4-ethoxy,
0- phenyl ) -4, 5- di metdyy éh_ ro |n1dazole 1
-carbonyl chloride was tTeacted wth 3-piperazin-1

-yl -propan- 1-ol (Acros) to/grye the title conmpound as
a racemc mxture. HR- M5 (ES, z) calcul ated for
C35HASN6CBCI 2 [ (MrH) +] 6§7. 2925, observed 667.2923.
Exanpl e 24
2-{4-[2-(2-felt-Butyl -4-
- (4-chl oro- phenyl ) -4, 5-

di met hyl - 4, 5- di hydr o-i kgaZole 1

-carbonyl ] -pi perazin-1 -yl}-L/,L/-dinethylacetani deln

21 ﬁWir aﬁciﬁi(er%'h%w@ﬁ%%ottﬁ’e Teh 6@ LSS A dRRbIE B, PXA(ISE5R*)-2-
(2tarebutybdtathoxy-pytioidinSy it di-bisg4yahioro; rﬂnemyém b-dimedryl-4,5-

SERPRSIbagsR:f eAbL coladie WaRbfie Wi 431 fiderpzinytacety)-
mora@ﬁ@merxdakwdodapﬁid@ms;% ghvkine arl eRioPaivtsLrR). me \(/IES m/z)

the title conmpound as racem ¢ m xture. HR-MS

pleylated f,qm(%sslédl\b@mCtzdéWmHM@’@@@ﬁ oneefved G343 @434
observed 694. 3035. Exanple 25 [ 1

, 4" 1Bipiperidinyl-1'"-yl-[2-(2-fe/t-butyl-4-ethoxy-pyhm
i di n-5-yl)-4, 5 bis (4- chlw

4,5-di rretrlty %/dro i m dazol - |¥1c]
rac-4-{4-[(4S", R*) 2 (2 rt-Butyl-4-ethoxy- pyr| in-5- yI) 4 5 bIS (4-chloro-

phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-

hoxy-pyri m din-5-yl)-4,5-bis

butyronitrile

Cl o/_
o N>_<iN
\
Oy
cl

=0

s

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-

dihydro-imidazole-1-carbonyl chloride was reacted with 4-piperazin-1-yl-

NC

butyronitrile (Oakwood Products) to give the title compound. HR-MS (ES, m/z)
calculated for CsgH44N;O2Cl> [(M+H)*] 676.2928, observed 676.2925.



In a manner anal ogous to the nethod described in
exanple 3, rac-(4S * ,5R* )-2-
W@ 200best16but yl - 4- et hoxy- pyri m di n-5-yl) -4, 5- bi BET/BP29N$/@63053
ro- phenyl)-4,5-di met hyl -4, 5- _gdshydro-i m dazol e-1
-carbonyl chloride was reacted with
4- pi pehdi no- pi pehdine (Aldrich) to give the title

conmpound as a racenic rrixtﬂxrafm lgRAVE (ES, m z)
cal cul ated for C38H48N6C2CT 2 l( MrH) +] 691 . 3289,
dﬂggdﬂ&@ﬁ%’gf 5Big{4- cm@qmr@ny -2-(4-ethoxy-2-methylsulfanyl-pyrimidin-
f I
I or%%%ﬁghﬂ%{wl 4§ Mﬁé@iﬂquﬂk% éo?qe?nh azc%ﬁrogfh &%pyl)
5 -yl]-(4-hydroxy-[1 , $idevazinpeyl]-thetindne - yl ) - met hanone
In a manner anal ogous to the net hoo/l_descri bed in

exanple 3, rac-(4S* CFR*
(2-felt-butyl -4-ethoxy- '

o- phenyl) - 4, 5- di net hyl - 45 dazol e-
-carbonyl chloride was pEa h)&roxy [ 1
, 4" ] bi pi pehdi ne (ChenB ) he title
conmpound as a racem ¢ m Xtur I\/IS (ES, m2z)

cal cul ated for C38H49N6O3CI(2 M+H) +] 707. 3238,
observed 707.3232. OE)(an'pI e r\2

[2-(2-felt-Butyl -4- éghg)@‘/pyhm di n-5-yl)-4, 5-bi s- (4 ch
| or o- phenyl ) -4, 5-di fret hyl - 4, 5-di hydr o-i i dazol -

EsHdxy (B niwtida e fohyl-gyr] rhidiriep 6rudirmysyd it acWémyhﬁtba(’maeo g,7.76
Ig;%g\q{a-bMn/ggggggtgg%ﬁg%%%gt@%;b@(ﬁ%Io?gprgeensy % butanediamine (2049,

5 |
T e L L
10 po=seboewif tmhemmaiimmsn (Mcsodaﬁlom ihHolBehgdAlaixigh) [isibg the

L S (e R
%bﬁc&lbﬁéﬁ\g639%%@%94\@@%&(Mﬁﬁ)db]zoz@xfumﬁmxy-z-

observed
methylsulfanyl-pyrimidine as fellow foam (1.024 g, 32%)

15 In a manner analogous to the method described in examples 2-3, rac-5-
[(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl]-4-
ethoxy-2-methylsulfanyl-pyrimidine was coupled with 4-[3-
(methylsulfonyl)propyl]-piperazine (prepared as described in Fotouhi, N. et al.
WO 2005110996) to give the title compound. HR-MS (ES, m/z) calculated for

20 Ca3Ha1NgO4S2Cly [(M+H)"] 719.2003, observed 719.2005.

Example 43
rac-4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(4-ethoxy-2-methylsulfanyl-
pyrimidin-5-yl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one
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Exanpl e 28
[2-(2-felt-Butyl -4-ethoxy-pyrimdin-5-yl)-4,5-bis-(4-c

wob@po4phenyl ) - 4, 5-di met hyl - 4, 5-di hydr o-i m darGI/ER2008/063053

-yI] (3-hydroxynmethyl -[1 , 4" 1Bgpi peri dinyl -
"-yl)-nmethanone In a manner analog s to the nethod
descri bed i n exanpl g3, sr4c- (4S* R )-2-
(2-felt-butyl-4-ethoxy i|di N -4 5-bis-(4-chlor
o- phenyl) - 4, 5- di net hyl d o |n1 dazole-1

- carbonyl chloride was actied” W -hydroxynethyl [
1 ,4']bipi pehdi ne (ghexBri/dde)\.to glve the title
conmpound as a racem ¢ m xt M5 (ES, ni2z)
cal cul ated for C39H5IN6CB¢¥ZQJ(N%FD+] 721 . 3394,
observed 721 .3392. Exanpl 9

[2-(2-felt-Butyl -4-ethoxy-pykm di n-5-yl)-4,5-bis-(4-ch
| or o- phenyl) -4, 5-di met hyl - 4, 5-di hydro-i m dazol -

hrya mdrhepanatdgadisrie the metlpd)qbeleisdilbfedlm @)da)’r-\pﬂ”es ﬁamcraeﬁ%

B8R B4 8B relgtosn i E B el 4 5 iy G- 1 B iBaSol-2-yi-4-
&tfrox lﬁ-ﬁ*éﬂyféu@rﬁepg%hdmgWag'(fbugTéd Wit 2%pi Béﬁaz(rf’or@‘dﬁ@ira) to

o-ph r o- |mdazo e-1
g'tyartberhlye cohipoinde H\BﬁMSéESt eﬂz)malhulatqg/ior &2btdi1Ns@3SCl2

e Aldrlc ve the title conpound as a
(&L@_hﬁ é]ﬁ ?5@ 1%%§%m z) calculated for
C37THA7TN6Q2Cl 2 [(MH—I) +] 677.31 32, observed 677.31 32.
Exanpl e 30

[ 2-(2-felt-Butyl - 4-et hoxy Bxanpleidd 5-y| ) -4, 5- bi s- (4-ch

| O SRS 5P LR Yot el A B 22 Bharbnclin-4-1-

apﬁlhlt(?%gnl% yI§l4t516|ngah9IO4i | 5t pdriobiatld azbl €Xacarbeny]-piperazin-2-one
rac- *

(2-felt-butyl-4-et o hn1d|n E_VI) 4, 5-bi s-(4-chlor
o- phenyl ) -4, 5-di ne
% .
T;
0O

To a solution of rac-4-[(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-2-(4-ethoxy-2-
methylsulfanyl-pyrimidin-5-yl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-
piperazin-2-one (160 mg, 0.261 mmol) in methylene chloride cooled to 0 °C was
added 100 mg of m-chloroperoxybenzoic acid (£77%, Aldrich). After 10 min,
sodium bisulfite solution was added to quench the reaction. The product was
extracted with methylene chloride. The organic layer was washed with saturated
solution of sodium bicarbonate, brine, dried over Na2SO4 and concentrated to
give the crude sulphoxide as light yellow foam. The crude sulphoxide/sulphone
was taken in 20 mL of tetrahydrofuran, and morpholine (200 uL, 3.34 mmol,
Aldrich) was added. The mixture was heated at reflux overnight. Upon cooling to
room temperature, the reaction mixture was concentrated under reduced

pressure. Purification of the crude residue by flash column chromatography
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di hydr o-i m dazol e-1 -carbonyl chloride was reacted
W th 3-hydroxy-piperidine (TClI Anerica) to give the

W@ 2aobe4moenpound as a racem ¢ m xture. HR M5 ( BET/RP2)P8/063053

cal cul ated for C33HAONSOBCl 2_ffM+H) +] 624. 2503,

RIRE e Bl OR sp-TORS Pl acktaieindigppnes, thepivith 4%
h@g%ﬁﬂgggwyﬂ réncétatb)@tv@ythe titlle compound (94 mg, 55%) HR MS (ES,

el Y658 2555. ol
Hy’z))cwlﬂf&dd‘ﬁécmi*mNn@ lel(Mir) @6&3 00, rﬁe@ ﬁéa 2202
described in exanple 3, rac-(4S * ,5R* )-2-
(2-felt-butyl-4-ethoxy-pyhm di n-5-y| )-4,5-bis-(4-chlor
o- phenyl ) - 4, 5- di met hyl - 4, Exdinyidr4b im' dazol e-1

Cabond, < Wb Eslt SRETShEL B 4 dea- DI py)4.5

RN 8 Ay S Bl sz 1

observed 638.266. Exanpl e rdgthbnpbe

-[2-(2-fel/t-Butyl -4-ethoxy-pyrimdin-5-yl)-4,5-bis-(4-
chl or o- phenyl ) - 4, 5- odi nethyl - 4, 5-di hydr o-i ni dazol e- 1
- car bonyl ] - plperldln / -[11., 4]°di agzepan- 5-one In a
manner anal ogous to th THod\de cr>_%ﬂ_rn exanpl e 3,
rac-(4S * ,5R* )-2-

(2-felt-butyl -4- et hgwy rridl)%S y|“5 4, 5-bi s- (4-chl or
o- phenyl ) -4, 5-di met hyl - %, 5 Yir o- 1 ni dazol e-1
- carbonyl chloride was reﬁé?gg with 1-piperidin-4-yl-
[ 1 ,4]diazepan-5; e (Ch idge) to give the title
conpound as a racens ture. HR-M5 (ES, m z)
cal cul ated for C38A48N7O3CI 2 [(M+H) +] 720.31 9,

72 .
T84 00t Sty r T0s: A0 SoRakaron-phsnu-4 Ssfimeiyicd s
Hibiyardhemyidazbl 2-@l-aesthyky-2-methylsulfanyl-pyrimidine (250 mg, 0.513
mmol) in methanol (10 mL) was added sodium methoxide (4.1 mL, 0.5M solution

in methanol, Aldrich). The mixture was stirred at room temperature overnight
then concentrated under reduced pressure. The crude residue was taken in ethyl
acetate and washed with water and brine. The organic layer was dried over
anhydrous sodium sulfate, filtered and concentrate under reduced pressure to
give rac-5-[(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1H-
imidazol-2-yl]-2,4-dimethoxy-pyrimidine (~200 mg). It was then taken in ethanol
(15 mL) and sodium ethoxide (58.1 mg, Fluka) was added. The reaction mixture
was left in the fridge overnight then concentrated under reduced pressure. The
crude residue was taken in ethyl acetate and washed with water and brine. The
organic layer was dried over anhydrous sodium sulfate, filtered and concentrate
under reduced pressure. Purification of the crude residue by flash column
chromatography (12 g of silica gel, eluting with 20-100% ethyl acetate in
hexanes then with 3% methanol in ethyl acetate) gave rac-5-[(4S*,5R*)-4,5-bis-
(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl]-2,4-diethoxy-
pyrimidine as an off-white foam (132 mg, 62%). HR-MS (ES, m/z) calculated for
CasH27N4O2Cl2 [(M+H)"] 485.1506, observed 485.1508.
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4, 5-di hydro-i m dazol - 1-yl ] - (4- hydr oxy- pi pehdi n-1
-yl)-nmet hanonel n a manner anal ogous to the nethod

wa@e®enitied i n exanple 3, rac-(4S * ,5R* )-2- PCT/EP2008/063053

(2-felt-butyl-4-ethoxy-pyhm dikg-5-yl)-4, 5-bis-(4-chlor
o- phenyl ) -4, 5-di net hyl -4, 5- di hydro-i m dazol e-1
-carbonyl chloride was reacted with

rh élyﬁbrrmey -athlamg’du@ta ghé Maihod Beséribedi %Qa%a'hﬁblés LB rac-5-
onmpou und as a racem c nm xture. HR- M5

Kéﬁoéﬁai éP-bigr(4cAipmomBB O ‘25fctlme|ﬂ|)ylﬁ 5—@*1.*%2@%# imidazol-2-yl]-

22000 It il (OIS 08 el e oo o Wi
(Ihémgtsuﬁbaylyﬂ)rbpﬂé@ahrgngg?w% )C(S4*|n|§ Olggmdmgﬁl gﬂrdﬁr@ldeasldescribed
on | | Ne- 4-
; éﬁbe@g@i/gq%oqmq%fg K0t8<Es il Gomposkarn fFwhite
¢t§3b0u?§ 2/ & Flngspg/%s .mfz) cglcthed f%r %34H4?N605}%CI2
bil\/bﬂrb)n]y'ﬂ)? 4387 dhserved 747.238di hydr o-i ni dazol e-

-carbonyl chloride was reacted with
pi pehdi ne-4-carboxylic acid am de (i soni pecotani de,

Aldrich) to give the titl g _,(mu@t_@l as a racemc
m xture. HR-MS (ES, mzzj calculated for C34H4I N6G3Cl 2
[ ( Mwelp-[(AS™6E)- 42@13@(4@ sp-phengSL-(l2mettpxy-ZExeathylsultmyl-

LAl e B S o oo

-carbonyl ] - pi pehdlprn@pga) RPN 1i- -¢l]- -AndtiarsgAglel n a
manner anal ogous to the nethod described in exanple 3,

rac-(4S * ,5R* )-2- /
(2-felt-butyl - 4- et holy i di n-531)-4,5-bi s-(4-chlor
0- phenyl ) - 4, 5- di net hyl - 4 T '

-carbonyl chloride was reagtad tA_ 7 >\
pi pehdi ne- 3-car boxyl'b @ ani de (nl%ecot am de,
Aldrich) to glvethe'tlt d as a racemc
m xture. HR-M5S (ES, m z) ca((gu ated for C34H4I N6O3Cl 2
[ (M:tH) 4] 651 26102(?

~s

/

In a manner analogous to the method described in examples 46, rac-5-
[(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl]-4-
ethoxy-2-methylsulfanyl-pyrimidine was converted to rac-5-[(4S*,5R*)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl]-4-methoxy-2-
methylsulfanyl-pyrimidine. HR-MS (ES, m/z) calculated for C23H23N4O2Cl2
[((M+H)"] 457.1193, observed 457.1192.

In a manner analogous to the method described in examples 2-3, rac-5-
[(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl]-4-
methoxy-2-methylsulfanyl-pyrimidine was coupled with 4-[3-
(methylsulfonyl)propyl]-piperazine (prepared as described in Fotouhi, N. et al.
WO 2005110996) to give the title compound. HR-MS (ES, m/z) calculated for
C32H39N604S,Cl, [(M+H)"] 705.1846, observed 705.1847.
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observed 651 .261 6 . Exanple 36
[(4S,5R)-2-(2-fel/t-Butyl-4-ethoxy-pyhm din-5-yl)-4,5-b

WO 20004411 or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydro-i m dazol ¢4.-
-yl ]1-14-((S)-2, 3-di hydroxy-propyl ) -pi perazin-1 -yl]-
met hanone The m xture of

[2 (2-fel/t-butyl -4-et hoxy Bxahipldi 47 5-yl ) - 4, 5-bi s-(4-ch
PR R AR 36wt Buydr othony Rusigin-3-)r4 54 -sBlgro-phenyl)-4,5-

- yI @?@Eﬂpﬂge‘fj@ h&apcg-!@da oI 811'3‘@(% yagﬁ'p%ag ny? 'yﬂoécﬁ(%%lde

m crowave at 120 0C for 10 mn pon cooling to room
tenperature, the re ] mxturg was concentrated
under reduced pressur rdg ficdlion of the crude
residue by flash colu i 2 phy /(silica gel,
eluting with 0-20% et hanol| i ' -

c/s-2-(2-felt-butyl -4-ethe
4- chl or o- phenyl) -4, 5- w
-yl]-14-((S) -2, 3-di laydr oXypr pyI)-

pi perazin-1-yl ] - met haQone) ng). The di astereoners

were then separated b percrltlcal fluid
chromat ogr aphy (Berg&r Instrument Multi-Gamll,

| Ch P Kk 35, 0C at 00 b . o
B e iR oy o B et 393%&?%%& R Haes sR)2
tereert- bbﬂyﬁ4fétﬁ@kyi ridiRgs | ﬂe@-bls cHiTBdo-p (chﬁmélﬁﬂM 5-
cal cul ated for HASNG [(M-H)  +] 68 2874

dmgrqrmldggqezetzgrboexbmip@d@?example 7) was coupled with 2-piperazin-
;ieifji %&%ﬁldgﬁ%\ﬁgg rﬁg pﬁé &h&l?&b(yéménﬁﬁﬁ%)é \}%y%'e'ﬂtlg' c!brﬁpgdnd asa

fadentlt mekiuyé - HROME (S @/2) oatarated Tory ChsHINEQTR (V]
ul fonyl -et hyl ) -pi perazin-1 - yl]-nethanone
665.2768, observed 665.2767.

The enantiomers were then separated by supercritical fluid chromatography
(Berger Instrument Multi-Gram Il, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at
100 bar, eluting with 30% methanol in carbon dioxide). HR-MS (ES, m/z)
calculated for C3sH43NsO3Cl2 [(M+H)*] 665.2768, observed 665.2765.

Example 48
rac-[(4S*,5R*)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-((S)-2,3-dihydroxy-propyl)-piperazin-1-yl]-

methanone

Ho
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In a manner anal ogous to the nethod described in
exanple 3, rac-(4S * ,5R* )-2-

W@ 200b@dtebut yl - 4- et hoxy- pyhm di n-5-yl ) - 4, 5- bi SPCHERI0$/063053

o- phenyl ) -4, 5-di net hyl -4, 5- digfydr o-i m dazol e-1
-carbonyl chloride was reacted with
1- (2- et hanesul fonyl et hyl ) - pi perazi ne (prepared as

ete)smimlmtrﬁﬂmomioxohén -8 anabth V@t@l@@ﬁésmﬁﬂ%é (286 mg, 1.0
give the title conmpound M5 (ES, nmlz) calcul ated

mﬁmolcémwemdmrp@nempaqboxylﬂsaggé@nzwlb%%e%?@&mg 1.1 mmol,
Aurch} e Bfibfetyith pptassim carbonats (1489, Tdmmob) in gy

tohuénd( Gsprﬂ_%rclalmrrg}_li;mngmdrﬁ-vessel ITh|s was well stirred and heated to
4. 5-di ro-imadazo

12750 0 epbr dierisaeyp) wanaeRRUes Wt einer (20 D) and

?g@k?gfg’\»&gtérg Fl’fﬂé)egrg'_éhfb%%’r%ﬁﬁéér%dwltw wWaté&BliRe dried (MgS0O4)

aad feeapenaueq/to gwet4h(:8<)y(—p§ﬂjﬂaddneﬂ54 i, $}d4b>©ldm 4- )dmeti‘ryﬂ)er

P@%F %%,‘?1 @{Bgﬂ' %ﬁb dr onleg]vf/jg% et was purified by
ﬁaéh?cﬂﬁHWoﬁ{a'ﬁd}_#ﬁbﬁsﬁ?'((Qﬁéa’iééln%n(t K)mpg% iri%ttﬁ)lé(rﬁlrfé"'éhd1 1

title conpound calcul ated for

etheHase ERITR@ITE ety adsate2 dIEMOLH (Mt HHEA-H9)(-(2,2-

Eﬁg[ﬁ&lf [éfzﬁd'gﬁf?kﬂ” ‘&}’ fﬂetﬂ’g@p%rﬁzbnez (:artpé(y lic Bﬁpﬁenﬂ’ esfer (220

ﬁ*§y0m5 iel) WaB-disdoi vedbint2 G ml4of ethhes|arehedrl falladium on
nnet hyl . S dlrg%dro i nni dazol e-i

C%@PBdﬁQIrﬂg ohNgepaki hhe mjxtyre washweregenaiedina gt reactor at 40
?%gbfg%g%ﬁ T%é%%pgﬁ%?fﬂlrgﬁﬁa%rﬁl@‘?gd tHoGYR e dnd evaporated to
giRefa oit. blhg loil dvast Moty dissoivednin Biexane Aréatbd svilhdNotileofiltered
Sna ez ed Pt dmd Nekane T ol TS -8, S8 et 1,31dioxolan-4-
{MidtRYh-phdr¥Einé: PRAASAZHH [(M+H)".

In a manner analogous to the method described in examples 8, rac-(4S*,5R*)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 7) was coupled with 1-((S)-2,2-
dimethyl-[1,3]dioxolan-4-ylmethyl)-piperazine to give the title compound after
deprotection with 2N hydrochloric acid. HR-MS (ES, m/z) calculated for
Ca6H1sN504Cl2 [(M+H)"] 682.2926, observed 682.2922.

Example 49
1-[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-[1,4]diazepan-5-one
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1-yl -acetam de (Enam ne-BB) to give the title
conpound. HR-M5 (ES, mz) cal culated for C38H50N7Q3Cl 2

WO o b1 722. 3347, observed 722. 3341 . Exanpl BCHBP2008/063053

rac-2-{4-[(4S * ,5R* -71 -
)-2-(2-felt-Butyl-4-ethoxy-pyrinmdin-5-yl)-4,5-bis-(4-
chl orophenyl ) - 4, 5-diqgethyl -4, 5-}§i hydr o-i m dazol e-1

- car bonyl ] - pi perazi n-
nmor phol i n- 4-yl - et hanorne
met hod descri bed i n exanpl D C- , 5R* ) - 2-
(2-felt-butyl -4-et hoxy-gybagdi n- 5bis (4 chl or
o- phenyl) - 4, 5- di net hyI ’\e)_\h%dro | m dazol e-

- carbonyl chloride S th 4-(1

- pi per azi nyl acetyl) cf nmor phol hne (OCakwood Products) to
give the title conpound.NN?'Bj/s (ES, mz) calcul ated
for C3BHATN7OACI 2 [ ( MtH) +]// 736 314 observed 736. 31
34. Exanple 4 1 rac-4-{4-M(4S *

gh%gﬁa%ﬁwi@*@W’Ségéﬁé@fﬁiﬁ?@ﬁeégpw&eﬁnﬁﬁ A e

bG§I-dasbbLy-pi @50y 14 \3-bis-(ALdhironpidHye)-4 8- cam@mwam dihydro-
anal ogous to the method described in exanpl 3,
m@a;qg—%carmnyb chioride was reacted with [1,4]-diazepan-5-one (Oakwood

S

CesttHEPLCle iMFH HE68R 2466 pohstved 687 2452per azi n- 1
-yl butyronithle (Cakwood Products) to give the title
conpound. HR-M5 (ES, mz) cal culated for C36H44N7Q2Cl 2
[ (MrH) +] 676. 2928, obser vegod§le2sted. Exanpl e 42
rac-[ (4S*,5R*)-4,5-Bis-(4- -phenyl ) - 2- (4- et hoxy- 2
- he{dt[AS, 5!)#2a(®terlp§3utyhmejh0xy pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-

f}%’% &Wtﬁg%ﬁg{ ﬁ%qregm 930 d h pqa(gbgﬁ)}lfl;%ﬁ)%lria%1-4-y|}-[1 J4]diazepan-5-

. )

In a manner analogous to the method described in example 3, (43,5R)-2-(2-tert-
butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
imidazole-1-carbonyl chloride was reacted with 1-piperidin-4-yl-[1,4]diazepan-5-

0O
nngr_\anal ogous to the

one (ChemBridge) to give the title compound. HR-MS (ES, m/z) calculated for
C3sH4sN70O3Cl> [(M+H)+] 720.3190, observed 720.3190.

Example 51
(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride
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20

pi perazin-1 -yl]-nmethanone
Et hoxy”- met hanesul f onyl - pyri m di ne- -carboxylic acid

we@elwld4aster (1 .880 g, 7.76 mml) was react eBCTHEPI008/063053

meso- 2, 3- bi s- (4-chl orophenyl ) 92, 3- but anedi am ne (2.0
g, 6.467 mmol, prepared as described in ng, Q et
al . W0200706301 39 in the presenge of t i hyI al um num

(2M solution in tolugnegy Al dri usi ng the procedure
to that described in aoble 1 §a . give rac-5-[(4S *

, 5R* )-4,5-bis-(4- \% /%_é

chl or o- phenyl ) - 4, 5- AN 4, N Nhydko- 1

/-1-imdazol -2-yl]-4 y-2=0

nmet hyl sul f anyl - py@ agi'fellow foam ( 1 .024 g,

329 In a manner anal ogous to the nethod described in
exanpllBe epagtiomats 6f rac-(4S*,5R*)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-

fﬁ?ar(g%}ﬂ%@ L?H%gi)&? gfc &eﬁ{yj 4p’:t:] %Wd)ro wh%a%'olrg3 I@é boriy?chlorlde

Prple 23 mﬁréxsb?suia‘té@byswbmrmcam Vi Ehesratograpyt (Berger
3- (met hyl sul fon &1 razi ne (prepaged as
inslsamest b1altk G linPalcRl Coiraliak OB sheina i85 acsionire i

Piseel bR SR mE e ol U ST B AR

19. 2005. Exanpl e 43
rac-4-[(4S*, 5R*) -4, 5-Bi s- (4- chl phenyl ) - 2- (4- et hoxy
- 2-met hyl sul f anyl pyri ni di ﬁ—lﬂ

I ,qrglllwl |
Rg%r%%??q%l per azﬁ %thg) gr@)‘ﬂﬁ? nﬂgrz&%éSa%ggjcgﬂ henylt) Y
distdibyl -4l &sdihydred miitazot-dry]-e6 ndtlRanesatfobylmethyl-piperidin- 1 -yl)-
h]%ﬁ"* 5R*) -4, 5-bi s-(4-chl oro-phenyl) -4, 5-di net hyl - 4, 5-

1© H-|mdazol 2-yl]-4-

et hoxy- 2- net hyl sul fanyl - pyhm di ne was coupled with
2- pi perazinone (Alfa) to give the title conpound.
HR-M5 (ES, mz) cal cul ated for ggl—lsl NewBECl 2 [ ( MtH)
+] 6 13.1 55, obs€lee 13. 154

N
A\
N
=0
Cl N

To a solution of N-Boc-4-piperidinemethanol (5.69 g, 26.43 mmol, Aldrich)
in pyridine (50 mL) cooled to 0 °C was added tosyl chloride (10.077 g, 52.86

mmol). The reaction mixture was stirred for 3 h. The mixture was then poured

into ice water and stirred vigorously. The product was extracted with ethyl
acetate. The organic layer was washed with water and dried over anhydrous
sodium sulfate. The solids were filtered off, and the filtrate was concentrated to
give a light pink oil as crude product of 4-(toluene-4-sulfonyloxymethyl)-
piperidine-1-carboxylic acid tert-butyl ester (10 g). It was used without further
purification.



10

15

20

25

30

Exanpl e 44
rac-4-[(4S*,5R*) -4, 5-Bi s-(4-chl oro-phenyl ) -2-(4- et hoxy

WO 200804 7abol i n- 4-yl pyri m di n- PCT/EP2008/063053

5-yl)-4,5-di net hyl -4, 5-di hydctg3ziLm dazol e-1

S TP B LR sramer e

adéd tert-butyl ester (9.765 g 26.43 mmolz in methanol (100mL) at room
nmet hyl sul f anyl - pyhm di n- 5- -di net hyl -4 dlhydro

tqrm%rawee/vals a@%%@@wmthmrﬁ@mﬂd@-@ e (7%@ naRgol, Aldrich).
QBéﬁ%aé{ it 'Wé&%{lﬁ@@ ot A kiRl %0t 9 rPt;% irentrated.
added 100 ny ofe mc Fz)

or operoxybenzoic acid

Ahdresidle wifsttaked th melthylsmi chlmruhewidfwaﬁwezbmh watemgdx) and
added to quench the reaction, The duct

B §B0e ANRIOrSATHEI INAr YRS RDPYEIA ﬁ%‘ yuliaée and
AoAEed OGRS aku! 8 89 %%eéﬁb@g%éf AP eutanyimetny-

pipegdine-ticarmmytie asidl tpHaxditdeesisr (6.3hg).yel | ow f oam The

et r ahodrERaLinn o AaRRB B BHop Bedadtrofignytic acid tert

BLUSH Este} (883 gﬁ}%ﬁiﬁﬁbtm}f BRe réh?@r.@i@e(sm@ﬁL)'"@ﬂﬂ@éit@b Ce«hbslédded 3-

ovérni ght. Upon cool |ng to room tenperature,
f:faelam|Qemxsrh@ttzglfzeamé1 toreandi £2emmtmnéfmen@e@@&dwas then

Rt Eme iR o iPate Wi sfire0G: LRI TpRpuas Sibrmigne. 1

etesmyliuteaetiat meltiyiex enieside tameinvadHdy Wit Yoltesdiation of

in ethyl acetatﬁ)ﬁgave the tittle co%nd (94 ny
sodiym hydrerderd! 9 ymlelam@igrandibring %NWU@(Z?QWGS dried

%g%ﬁﬁh})grééggﬁeﬂn sulffis ShY dnfarira88%0 JRERIRIHeDlid. It was
pudied By ﬁasrfﬂfcollmlrrm ohmh@ggr)aphy((%@gmfemllmxgel palbtingliwith5a
g{g'ciuerftzpﬁ‘@%%ﬁ{gﬁ @@ppblﬁﬁqxg 0 r%a) E.] %lg@ élzrrﬁthpne?p]fonylmethyl-
PRIcRaMeO carboxylic acid tert-butyl ester as white solid (6 g).
4-Methanesulfonylmethyl-piperidine-1-carboxylic acid tert-butyl ester as

white solid (6 g) was suspended in hydrochloric acid (4N solution in 1,4-dioxane)
at 0 °C. The ice bath was removed and the mixture was stirred at room
temperature overnight. It was concentrated to give 4-methanesulfonylmethyl-
piperidine hydrochloride as white solid (4.52 g).

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 4-
methanesulfonylmethyl-piperidine hydrochloride to give the title compound. HR-
MS (ES, m/z) calculated for CzsHasN4O4SCl, [(M+H)+] 699.2533, observed
699.2533.

Example 53
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethyl)-piperidin-1-yl]-

methanone
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15

To a solution of rac-5-[(4S * ,5R*
)-4,5-Dbis-(4-chl oro-phenyl)-4,5-di nethyl -4, 5-

walRvy el PCT/EP2008/063053

/-/-imdazol - 2-yl ] -4-ethoxy-29qet hyl sul f anyl - pyhm di ne
(250 ng, 0.51 3 mml) in nethanol (10 m _) was added
sodi um net hoxide (4.1 m _, 0.5M solution in nethanol,
Aldrich). The m xture was stirred at roepyd enperature
over ni ght then coggreniyated unde¥ reduced pressure.
The crude residue Eﬁ n inQthyl acetate and
washed with water andd Th rgapi c layer was

[ at ltered and
concentrate under r edused] presstrd to gi ve
rac-5-[(4S*, 5R*) - $- or o- phenyl ) - 4, 5- di net hy
| -4, 5-di hydro-1 I—F‘m d3z0l/N
2-yl]-2, 4-di net hoxy- pyy i N
taken in ethanol ( 1§ _n and sodi um et hoxi de (58.1
ngy, Fluka) was adde(o{ e reaction mxture was left in

the fri dtge overni ght then concentrated under reduced
pr ess Stasting méthdi 14 -inariginarathangk ¢h(2-meshangsubioaylagtbyl)-

i.c | r

AR D S 3B AR g b ke ror
m@mtarasttoﬁ cbfmimetm@mswdnwmlswmperﬁwhéfhiydaidhwride‘(example
the crude residue by flash colum chromatography (12 g
88)-silica gel, eluting with 20-1 00% ethyl acetate in
hexan t e
hexz 59’[5? Q‘rﬁ?‘?’jhe‘f"?ﬁé c;?gé}lﬁgmﬁé‘%th&d BLEY b RE R BlIpI 8888 (45 5R)-2
(64-te:rhbollyb4m1bow h)yrddlﬁ-aalylr)ﬂétf’ﬂbls—m éhldrdqpkiemyl)m 5- dlmethyl -4.5-

=/ -im d zol

der@' 85 0l Forgpyiig 0Ga0s XD ) S e with 4-2-

obser ésgj gl%thg%?-&% a m %g%h'ﬁgbyégﬂ‘?tthg tft%gconrgpt)%undd AR-

N’&CES bﬁéz) icalcetatep fersC2Ha;NsQS ;s [((M+H)'] 713.2690, observed
ﬁ? R*) -4, 5- bi s- (4-chl or o- phenyl ) -4, 5-di net hyl - 4, 5-
VRy8PB- 1” H- i ni dazol - 2-yI]- 2, 4-di et hoxy- pyhni di ne (

100 ng, 0.206 mmol) was coupled with 4-]3-

e (-200 nmg). It was then

Example 54
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(1,1-dioxo-hexahydro-1 )\G-thiopyran-4-yl)-
piperazin-1-yl]-methanone

) Chiral
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25

(et hyl sul fonyl ) propyl ] - pi perazine (86.3 ng, 0.309
mmol , prepared as described in Fotouhi, N et al. WO

WQ@o@324716096) to give the title conpound as of PETHP2068/063053

solids ( 133.0 ng, 90% . HR-Mgs(ES, nfz) cal cul ated
w9 2%75'?%}%%%3 bidoUs 8 netndd w83 bePRaNTled 8, (45,5R)-2-
gﬁiﬁerf bd§i- 459%dx>4p§ncﬁh% {4-Ach bRy @~ EH1erLbherdyl (-4 51@ihieabiy=4,5-

t hyl I -
Gihypro g sapAet Fotbopyoiprigel(@XaTpIaAAaMas coupled with 1-(1,1-
geae by [ ISR ANk e dincrapiloride (prsppred es
deschhIéddasmngb@det al. Waapd236303,3) tagive-the titte compound. HR-MS

4S*, 4-ch h 1),-4, 5-di pet hyl -4, 5-
b;{%,y@(zg_c:f Gulata &grzgqg&kbgrch}jlsogg DRI 740295858 ERarved 720.2802.
et hoxy- 2- net hyl sul f anyl - pyhm di ne was converted to
rac-5-[(4S * ,5R* )-4,5-bis-(4-
chl or o- phenyl ) - 4, 5- di net hizkamie &Shydr o- 1

e T P AT o sy s it o e -4
Hﬁﬁetﬁ}/l%%mr@hn{l&é\éﬁlﬁ ﬂlcél'ﬁan\%ILé%raﬂﬁﬁeﬁil}/ﬁﬁoﬁbﬁ@i—sulmmc

n a manner anal ogous to e met hod described in

asidrashide 2-3, rac-5-

[(4S*,5R*) -4, 5-bis-(4-chl oro-phenyl)-4,5-di met hyl -4, 5-
di hydro-1 Hi m dazol -2-yl]-4-
nmet hoxy- 2- met hyl sul f anyl - pyhm di Re was comil ed with
4-13- (methyl sul fonyl LR opyl] pi per azi ne (prepared as
descri bed i n Fotouhi, al . OND 20051 10996) to
give the title conpo m ) cal cul at ed
for C32H39N6O4S2Cl 2 [(MH—i) +] P 1/ observed 705.1
847. Exanpl e 47
2-{4-[(4S,5R) - 2-(6-12
, 5- bi s- (4- chl or o-

In a three-neck round bottom flask equipped with argon inlet was charged
with anhydrous tetrahydrofuran and 3-chloropropane sulfonyl chloride (500 mg,
2.82 mmol, Aldrich). The flask was cooled down to 0 °C, and
aminodiphenylmethane (0.49 mL, 2.82 mmol, Fluka) was added, followed by
triethylamine (0.59 mL, 4.23 mmol). The reaction mixture was stirred at 0 °C and
monitored by the thin layer chromatography. Upon completion, water was added
the reaction mixture. It was concentrated then diluted with ethyl acetate. The
organic layer was washed with brine, dried over anhydrous sodium sulfate, and
concentrated to give 3-chloro-propane-1-sulfonic acid benzhydryl-amide (1.083 g,
light brown solid). The crude product was used without further purification.

In a three-neck round bottom flask equipped with argon inlet was charged
with anhydrous dimethylformamide and 3-chloro-propane-1-sulfonic acid
benzhydryl-amide (893 mg, 2.76 mmol). 1-Boc-piperazine (771 mg, 4.14 mmol,
Aldrich) was added, followed by triethylamine (0.77 mL, 5.52 mmol). The mixture
was stirred at 60 °C overnight. It was then heated at 120 °C for 10 min and at



10

15

20

25

30

di nnet hyl - 4, 5-di hydr o-i nni dazol e-1
- carbonyl ] - pi perazin-1 -yl}-acetannide In a manner

wapabogaes to the nmethod descrl bed i n exanpl esPGI/EP2008/063053

rac-(4S* ,5R* )-2-

R E%*a.w%ai@w%x% I A Ractr

n2lROWEE coRtontrated( anamy fResiuerass eifuRidesithvetHyl acetate The
2-pi perazin- 1-yl-acetan de di hydrochloride (Matr

Srgagi layee yvap gvashed witle weter b”@@n@iﬁjﬁ‘éﬂ%‘t@t@%d@ﬁf@atlon of the

Pl S s erbbebiy B ichy Rt BB 0% 4aSaRE T <
pelfEmo Y pramhlavipeetine 1 sapeoxytic bctbdert-butyldester as yellow oil (688

chromat ography (Berger Instrument Multi-Gamll,
B¥)cel Chi raI Pak OD-H 3 x 25 cm 35 C at 100 bar,

(S, | RobsiE 6 B ERA i Rl Yl pingfaefe1-
6&boRylE8acid bembweyd 865 (6565ng Ex arrphreol &ndaea! a0 4B Zyérﬁxide
U 35b Ben 14 i 20 gr Xighh S inarol (100 s ©
hydlogkAaled3it- raoﬁrt@h’fzbé#é@%‘éf He? ﬁibh) ufhBes Pé#rfbﬁbﬁré‘thhgo psi).

net hanone(S) - (+) - 3-di oxol an
phe asea@tm@smmamau@s tlm@@drt’groughoa Getite cakiedend tihe ilicate was

PRk i By TRaPE o kS BERCEu RbF o DR BRdecbrarhy

(40'g oBsilita gemevut) 19 Wit yethaholenel étbynacataie) g@véa (B-sulfamoyl-
pressure vessel his was well stirred and heated

RIEPYDPIPSaZING- -camrxylie a6id ier-tityl @sier aslan@fi-whie S@M (334 mg).

%Pgl @géh@d&]fa@@h 'Hr%@ﬁ?ﬂ p%r Iir]]?ére qfc%éﬁ%l%asdgﬁ ggﬂ}l &Ster (310
mg:)pmmﬂtlwhdl%gnly)aNds &pratedted 2vitr 4liNeydrpthiptic acid in dioxane (3
m:f_]) ?cl) 8?‘\/%' plper zm yI pl)opane 1-sulfonic acid amide dihydrochloride (229
mg, white solids)

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 3-
piperazin-1-yl-propane-1-sulfonic acid amide dihydrochloride to give the title
compound. HR-MS (ES, m/z) calculated for C3sHa7NeQ4SCl [(M+H)"] 729.2751,
observed 729.2754.

Example 56
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethyl)-piperazin-1-yl]-

methanone
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pi perazine-1 -carboxylic acid benzyl ester as a heavy
oil which was purified by flash col um chronmat ography

w@ giobjogAaengel , eluting with 3%t het hyl anmi ne andPQI/EP2008/063053

et hyl acetate: hexane to ethyl7acetate). LR-Ms: 334
[(IVRY+] . 4-(8)-(-)-(2,2- dimethyl-[L
, 3] di oxol an- 4-ykt 1) - pi p%{;ﬂ ne- 1 Y boxyl i ¢ acid

benzyl ester (220 . 65 ) was dissolved in 20
nmL of ethanol and %0% aINI a on carbon (50 ny,

Al drich). The m xture Vas\ ro ed in a Parr
reactor at 40 psi {4 N reaction m xture was
filtered through tl-m : a/‘gd evaporated to give an oil.
The oil was m)s§| g Ssy| ve%l in hexane, treated with
Norite, filtered and cfystlallized fromcold hexane to
gi ve 1-(S)-(-)-(2,%Qj’ yl-[1 , 3] di oxol an- 4-

yl met hyl ) - pi per azi neg -MB: 200 [(MrH)+] . In a
manner anal ogous to/§ met hod descri bed i n exanpl es
8, rac-(4S* ,5R* 1-2- , ,

( 6- t e|ﬂ a margner@na Qa9ki-t9 iR Metkod dpseribrdyinexampias 8 (S.oR)-2-

Bl R DT B BN BT poimety -4 5

dl+h(yd$) wﬁldazolérmad’oﬂny[ dhloride (example 51) was coupled with 1-(2-

S LAR G0Y i P HABHRA BET AT GREr 0 BRI Ry e B b PbUBb Y o ol
6

W@g&?oggﬁ) o%é)ét%)\/gi@é g\lgztﬂegg%ﬁ@%@ H@&EQ‘E% ZmiA) MaldLtdted for

CoqHA4C|BEP+S {(M:HE] 71 82690 ab@emewmnyaMm n-5-yl)-4,5

- bi s- (4-chl or o- phenyl) - 4, 5-

di met hyl - 4, 5- di hydr o-i m dazole-1 -carbonyl]-[1

, 4] di azepan-5-oneln a nlam legal ogous to the nmet hod

descrl bed in exarrg -2-(2-feltbuty
A={@1[ (X PRIl gt lstyw)ethow ByradinB-wirer- bLSp(Heefvoao ghenyl)-4,5-

e b s e

Chiral

N

A~

NZ

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 4-
piperazin-1-yl-butyronitrile (Aldrich) to give the title compound. HR-MS (ES, m/z)
calculated for C37H45CI2N6O2 [(M+H)"] 675.2976, observed 675.2972.
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Products) to give the title conmpound. HR- M5 (ES, m z)
cal cul ated for C33H39N6O3Cl 2 [ (M+H) +] 637. 2455,

W@b®envad 637. 2452. Exanple 50 1-{1 PCT/EP2008/063053

-[(4S,5R)-2-(2-fel/t-Butyl -4-eygoxy-pyrimdin-5-yl)-4,5
- bi s- (4-chl or o- phenyl ) -

4, 5-di net hyl - 4, 5-di hydro-i m dazol e-1

- car bonyl ] - pi pehdi n- 4- yI }-E[xlam cbaazepan 5- one In a

manner analo?ous toth bed in exanple
[(4@ @)2;@6{@ -'Béytyltﬁjemoxy pyr|d|n -3- yI) 4 5 bis-(4-chloro-phenyl)- 4 ,0-

e e G

WMMMeMth 1- pi perldln 4-yl-[1 , 4] di azepan-5- one
(ChenBridge) to give the title conpound. HR- M5 (ES,

nm z) cal cul ated for C38H48N/O3ClI 2 [ (M+H) +] 720. 31 90,
observed 720.31 90. Exanple 5 Chiral

(4S, 5R) - 2- (6-ter t ULyl 4- et ho%y- oyhdi n232y1) - 4, 5- bi s-
(4-chl or o- phenyl) -4,

0]
di met hyl - 4, 5- di hydr otrr 29l e-YL— car pony!
chl orideChiral The enantip of , -(4S* ,5R*
)-2-(6-tert-Butyl -4- Nyr - 3-Yyl ) -

4, 5- bi s- (4-chl oro- phg di nnet hyl -4, 5-di hydro-in
ni dazol e- 1- car bony mij ?exarrpl e 7) were
separated by supercriti c | fll uid chromat ography
(Berger Instrument Ml ti - m |1, Daicel Chiral Pak
OD-H eluting with 15%dcetpnitrile in carbon dioxide)
to give the title conﬁ%ﬁr@pas white solids (pre peak).
Exarrpl e 52
[ (4S, bRy manner raeatagays,ip the sieibrg dperinas B-gxampies 8p(4S,5R)-2-

(E-frEBLET-2- ARGV bYridin25-y1)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-

dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 1-(3,3,3-

trifluoro-propyl)-piperazine (prepared as described in Fotouhi, N. et al. WO
20051109906) to give the title compound. HR-MS (ES, m/z) calculated for
C3sH43CloF3NsO [(M+H)] 704.2741, observed 704.274.

Example 59
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-ethanesulfonyl-propyl)-piperazin-1-yl]-

methanone

Chiral

N\

()
PN

xS

(OJN0)
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di et hyl - 4, 5-di hydr o-i m dazol -
-yl ]-(4-net hanesul f onyl net hyl - pi pehdi n-1-yl) -

worgdobasmane Chiral To a sol uti on of PCT/EP2008/063053

N- Boc- 4- pi pehdi nenet hanol (5-69.g, 26.43 mmol ,

tosyl MR RE apalddys36 4% aleiRF pESr e e PRI BR g ths 5R) 2
(6- t@rtlbﬁ‘tymsetﬁbky’ pRadiha- yI:fL4hS bEh@t mlbtdibﬁem554t53@|methyl 4,5-

poured into ice water and stirred vi gorousl

ﬁmgtﬁrtmlﬂ/aédéﬂ cacosyl afleRde(exampledldvas qcmpl%ﬁ @/Hh|1c(3-

R T oot By AR R R WA Ry sutfany-

bidggnatel \émn en?logoth araamar@sghele?@thbﬁ @Ieiscnpb%d(rom 1-(&s
crude uct of 4-(toluene-4-sulfonyl oxynethyl)
Syefonyl: @Qpb'c}mqréz'&&CHhXC@PPh'BU ¥ Dé@t &-efeh g).

g\gomo&%q 3Mkd BRAELNE HE RBMpIdT I1$RIMSNESO nzP@lIbibRY for

@sH=0CLbls@+3 [\t Phy# 22056t bgsorved FdRi2852¢- 1- car boxyl i
c acid tert-butyl ester (9.765 g, 26.43 mmol) in

nmet hanol ( 100m.) at roomtenperature was added sodi um
t hi omet hoxi de (5.557 g, 7%x%9n o0 Aldrich). The
reaction mxture was stirre roomtexeraturefor 2

N-(2nn[(¢D 589 rd-( Grtartt Butyhe- efégkmrldeBw) b-bigr(4-chloro-phenyl)-

B S P A PRSPl B B Rl agpiamice

sodi um sul fate and concentrated to give a clear oil as
crude product of 4-nethyl sul fanyl net hyl pi pehdi ne- 1
-carboxylic acid tgrt-butyl est>er (6. 37ChR!I To the

sol ution of

4- et hyl sul f anyl met hy
tertbutyl ester (6.377Q)
m ) cooled to 0 OC

M
®

ri dine- 1- carboxylic acid
ne Tlen chl oride (80

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with N-(2-
piperazin-1-yl-ethyl)-acetamide (prepared as described in Fotouhi, N. et al. WO
20051109906) to give the title compound. HR-MS (ES, m/z) calculated for
C37H47CI2NgO3 [(M+H)™] 693.3081, observed 693.3082.

Example 61
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-2-(thiazol-2-ylamino)-
ethanone
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chl or oper oxybenzoic acid ( 1 1.636 g, 5 1.92 mol).
The ice bath was then renpved, and the reaction

WOorRooveE6nvas stirred at room tenperature over nPGHEP200$/063053

was then diluted with nethyl egg-chl ori de and washed
with cold solution of sodium I:§J/Iroxi de éPlN 150 m ),

wat er and brine. The grganic | ayer was &d over
anhydr ous sodi um sul B and ncentrated to give a

white solid. It was Py ash, col um
chr omat ogr aphy (330 g of g uting wwth a
gradient of 0-1 0% of s oI Neth I acet ate) to

ehdlne- 1 -carboxylic

acid te/t-butyl esti.e SO|Id (6 9).

4- I\/la\thanesulfonylma\thyl-ﬁwIql hdi ne- 1- carboxylic acid
te/t-butyl ester as whit I|d (6 g) was suspended in
hydrochloric acid (4N qu ion in 1, 4-dioxane) at O

0C. The ice bath wéi; and the m xture was

stirred at roomte rature overnight. It was

concentrated to give 4-nethanesul f onyl net hyl pi pehdi ne

hydr obrhé mard@rmamque te dihe angtiaod deggribachinexaanpies 8, (4S,5R)-2-

?ézq[ r@@gﬁ@? e%hg)byepgﬁé,ﬂpﬁyg%sg Blsb{s dcﬁlgroeéﬁgfﬁjsl/lﬁi 5E-Sdimethyl-4 -

r1Ma-
Syt ScoRApyCRMD I oo S s

Pipgrazimy- ylcZT(tbtazeb¥(yéamwpl)@t®rlgna/@by@rQGBHO@demahwmod) togive

IR GO, TR R O A 2B 0% )

38 H450BUEMSHEVEd [7aBids] 699. 2533, observed 699. 2533.
Exanpl e 53
[(4S,5R)-2-(6-te/t-Butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis

-(4-chl oro-phenyl ) -4, 5- Example 62
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-2-methyl-propan-1-

one

Chiral

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 2-methyl-
1-piperazin-1-yl-propan-1-one (Oakwood) to give the title compound. HR-MS
(ES, m/z) calculated for Cs7H46CloNsO3 [(M+H)"] 678.2972, observed 678.2975.
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15

di et hyl - 4, 5-di hydr o-i m dazol -
-yl]-[4-(2-net hanesul fonyl -ethyl )-pipehdin-1 -yl]-

woreiobasmaneChiral Starting with PCT/EP2008/063053

N-Boc- 4- pi peri di ne-et hanol, _gj-

4- (2- met hanesul f onyl - et hyl )E Ei Eﬁébgl ne hydrochl oride

was prepared in an anal ogou as described for
uf{e [FSBR)-2t (6oteroButt- zr%th@qe?wldlﬁwwmtﬁlbls - grbb- ﬁl@enyl) -4,5-
hydr ochl ori de (exanple 52 n a manner anal ogous
em@thﬁ&ﬁémuaw@rum@mlwes@hpmkp@erqm%w 2 dimethy-propan-
qquprt but yl - 4- et hoxy- pyhdi n-3-yl ) -4, 5-bi s- (4 chl or o-
phenyl ) - 4, 5-di et hyl -4, 5- di hydro- |n1dazole
-carbonyl chloride (exanple 5 1) was coupl ed mnth
4- (2- net hanesul fonyl - et hyl) - pi pehdi ne hydrochl ori de
to give the titlegonpound. HRNS (ES, ¥yl cal cul at ed
for C37THATNAOASCI 2 W) +] 7 ¥3. 2690, observed 7
13.2689. Exanpl e 54
[(4S,5R)-2-(6-fe/t-Butyl-¢g-Rth xy- din-3-yl)-4,5-bis
- (4- chl or o- phenyl ) - 4, \
di met hyl - 4, 5- di hydr o o.Z -1 - yI] [4-(1
1- di oxo- hexahydr o- 1 RG4 yPan- 4-yl)- piperazin-1
-yl ]-met hanone Chﬂ?allnnilnznner anal ogous to the
nmet hod described in exa (4S, 5R) - 2-
(6-tert-butyl-4-ethoxy-pyhgi n-3-yl)-4, 5-bis-(4-chl oro-
phenyl) -4, 5- di net hyl - 4,5 ~&irydr o-i m dazol e- 1
-carbonyl chloride (ex le 5 1) was coupled wth 1-(1
, 1 - dioxo-hexahydro-1 | 6-thiopyran-4-yl)-piperazi ne
di hydirog martrée ahplfaoasad tas nitised desctibet b é)@m;ﬁ&as 8t (4S,5R)-2-

al . WO200706301 3) to give the title compou R- NS
(b-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro- phenyl) 4 ,5- dlmethyl -4,5-

dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 2,2-

dimethyl-1-piperazin-1-yl-propan-1-one (Oakwood) to give the title compound.
HR-MS (ES, m/z) calculated for CsgH4sCIoNsO3 [(M+H)+] 692.3129, observed
692.3129.

Example 64
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-methoxy-ethyl)-
acetamide

Chiral
Cl

Cl (—_N)
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(ES, mz) calculated for C38HA8NSOASCI 2 [ (M+H) +]
740. 2799, observed 740.2802. Exanple 55

WG@2404047145S, 5R) - 2- (6-t ert - But yl - 4- et hoxy- pyri di PCBER10)8/d63053

, 5-bi s-(4-chl oro-phenyl )-4,5:-¢>_

Iear bihg aienaatieus e Rigthdd described inyepamplgs 84(4S.5R)-2-
(Eﬁl'téﬂﬁbq}l naéthbxy gymmh%ewmcﬁf-brso éhlbﬂi—bl@@mfl -aFKdimethyl-4,5-

argon inlet was char wi t h anhydr ous

fi@wﬂmwmlﬂaz@eahcarmnxl @mpwwﬁ@mﬂ@ 5s1l)|wa§n§num¢q Bithd¥-(2-
ﬁ%%o%e@gg§p§%%2é% ﬁ'n)g %h@érﬂlqléggnﬁgﬁ BGué %%_ﬁ%p%@pound.

RIROMS fE[SJ,IvaZz)waB;uaaiddcﬂor CE@H4§IV¢§N6®4/ [(MHI-E)HWQam 8%, observed
%g% 4.23 mol ). The reaction m xture was

$3184- at 0O OC and nonitored by the thin | ayer
chr omat ogr aphy. Upon conpl etion, water was added the

reaction mxture. It was concentrat ed then dil uted
with ethyl acetate. The E&xawmple G5%ayer was washed with

ri over us sodi.u
datR PRy o R R B A S b A i ro-alemy 4.5
apnzhyids, YSLdl Yﬂr@ﬂnﬁdézol&a%&bohylgbbe%ﬂm ~ON- é}cloJr’@@yl
crude’ product was used without” further purification.
aeetamide ee- neck round bottom fl ask equi pped with argon
inlet was charged wi th anhydrous di net hyl f or man de and
3-chl oro-propane-1 -sulfonic acid benzhydryl -am de

(893 ng, 2.76 nmol ). 1-Boc-piperagzine (771chgal 4.14

mol , Al drich) Mas added, foIIo§§§ by triethylam ne

(0.77 M _, 5.5 Y The m xt e was stirred at 60
OC overnight. It wa ‘ heat ed\ at 120 OC for 10 mn
and at180 C for 15™
synt hesi zer. Upon cool i ng,

0 N
N
H

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with N-
cyclopropyl-2-piperazin-1-yl-acetamide (Enamine) to give the title compound.
HR-MS (ES, m/z) calculated for CagH47CloNeO3 [(M+H)] 705.3081, observed
705.308.

Example 66
(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid dimethylamide
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m xture was concentrated, and the residue was dil uted
with ethyl acetate. The organic |ayer was washed wth

WoR10e40471br i ne, and concentrated. Purificati on PET/EPZN08/063053

crude residue by flash col unmgghr omat ogr aphy gave
4-[ 3- (benzhydryl sul fanoyl ) - prop I]-pip%%aalne 1
-carboxylic acid tert-butyl estef as yel16% oil (688
ng). A suspension O 0

4-[ 3- (benzhydryl - suI NPro - pi,perazine-1 -
carboxylic acid tert-buty ( , 1.37 mol)
and pal | adi um hydr oxiGe IN. 153—¢, 164 mmmol, 20% w

fromAdrich) in ne ol (2@ n _) was hydrogenat ed
at room t enper at Ur'e oVerniMht using a Parr apparatus
(50 pSI) The reaction mxture was filtered through a

Cel i t . .
Pur : fi cat ion ne?%%tat]d‘g;%grg{}égﬁé;lé@elt%‘ﬁa@d%}%&fﬁb‘slha%%l%ﬁlr%s 8, (45,5R)-2-
(Ghrtevtratityg 4 agghyxy- er@néﬁ-ws%l,?oba @ethlosd-phémg)-4i5-dimethyl-4,5-

t hanol acet ave ,

H‘:ﬁygr% lﬁﬂ'ﬂaﬁ%ﬁtpéﬁﬂ”y' C é‘? g%’ﬁﬁ@p'ﬁ 20 ¥¥asos8HRAIRd Wéthd
d
Hﬁqéthg%Whﬁgﬁlﬁ%h?ﬁ @Oe grﬁép tétr{@as%)ﬁ]géghﬁ cgﬁ%@% m/z) calculated
fcermIHgb@iN&t[éNH(‘Bl 5@7@388 obsetvedrii7.2202d ) was
deprotected with 4 N hydrochloric acid in dioxane (3
m ) to give 3-piperazin-1 -yl-propane-1 -sulfonic
aci d am de di hydrochl ohde Exdfh 7white solids) | n a
FRayoer

manner anal ogous to the ne escri bed in exanple
$-{4{[¢4S3,6R)-22(b-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro- phenyl) -4,5-

RSB 3 Ha B Pl B Ry Klkidy B i dwabber o

ethanbagy! chloride (exanple 5 1) was coupled with 3-
pi perazin-1 -yl -propane-1 -sulfonic acid am de
di hydrochl ohde to give the title

) Chiral

N,

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 1-
piperazin-1-yl-2-tetrazol-1-yl-ethanone (Enamine) to give the title compound.
HR-MS (ES, m/z) calculated for CagHa1CloNgO3 [(M+H)] 718.2782, observed
718.2788.



compound. HR-MS (ES, m z) calculated for
C36HA7TN6OASCI 2 [ (MrH) +] 729. 2751 , observed 729. 2754.
WEEIOIB666 PCT/EP2008/063053
[(4S,5R)-2-(6-tert-Butyl-4-etRoxy-pyhdin-3-yl)-4,5-bis
- (4-chl oro-phenyl ) -4, 5- le 68
di net hyl - 4, 5- di hydro- i nta2sple 68
3;{h1[(4s45 égn(@tﬂéﬂnlﬁttyl L asbxy-pyidth- ?}ylwr@b@zqm(:ﬁlow ﬂ)henyl) 4,5-
nmet hanoneChiral In a manner anal ogous to the neth
diseethyle@-diRydredmilazole,1-garbony-piperazin-1-yl}- proplonamlde
(6-tert-butyl -4-ethoxy-pyhdi n-3-yl)-4,5-bis-(4-chl oro-
phenyl ) -4, 5-di net hyl -4, 5- di hydro-im dazol e-1
-carbonyl chloride (exanple 5 1) was cotybed with
1- (2- met hanesul f o{ hyl ) - piper azi ne (prepared as
descri bed i n Fot ouhi et alQ WD 20051 10996) to
[ Yd \EHRL VS z) cal cul at ed
for C36H46CI 2N5O4S [ (I VR ﬂ\ 4. obser ved
714.2641 . Exanple 5 N
4-{4-[(4S,5R)-2-(6-tg But}ko4 et hoxy-pyridin-3-yl)-4
, 5- bi s- (4-chl or o- ) AN
di met hyl - 4, 5-di hydro-i m gzjl e-1
-carbonyl ] - pi perazin-10-y butyronithle Chiral In a
manner anal ogous to t hod descri bed i n exanpl es
5 8, (4S,5R)-2-

D Y O A 2

(e>aarbboyl- 4thhoxy dyrldlamwpl%ﬁlslm maro;plnlmw)ima dimethyl-4,5-
pi perazin-1 -yl-butyronithle (Aldrich) to give

t he
dinypeo- ka'ﬁ'ﬁéQn'ﬁoﬂ ~CRIROO %@Sﬂd@r{%are@?c‘ijl)maéocqttﬂled with 3-

@é@%% {o@%@a e kRS0 XbGive BREliteEompound. HR-MS (ES,

10 m/z) calculated for C3sH45CloNgO3 [(M+H)] 679.2925, observed 679.2928.

Example 69
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(1-methyl-1H-pyrrole-2-carbonyl)-

15 piperazin-1-yl]-methanone

cl > Chiral
(o
(J

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
20 dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with (1-methyl-
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[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-Dbi
s-(4-chl oro- phenyl ) -4, 5-

walzwneshyl - 4, 5- di hydr o-i nni dazol -1 -yl ]-[4- (3, BCBEP2008/063053

pf | uor o- propyl) pi perazi n-1-yRy= nethanone Chiral In a

gﬁn@f{@@&? %ﬂ) W3zih% h%e[ﬁ%n%%% (%%gﬁ{lﬁg)etg dive Y, elggmpound

H&R-WE LEDUhy) cérc@ldt@dyOmﬁdhEC@Né@Q f(NA+$+)b]| 7s+5( 4925 sserved
hen}égé 4,5-di met hyl - 4, 5- hydr o-1 m dazol e-1

chl ori de (exan‘pl e 5 1) was coupled wth
1-(3, 3, 3- trifluoro-propyl)-piperazine (prepared as
descri bed in Fotouhi, N et al . WD 20051 10996) to
give the title conpound. BRaMpléEB, m z) cal cul at ed
b4 [@ﬁ'é“ﬁé%aégfégtﬁ @@ty[-ﬁ-eth X pyr.dm237§1|}4 5 B 85 o-phenyl)-4.5-
&Whgl%?gdg r’b% |d§25|é('1 éarsbﬁﬁns iRV A1 N-¢ydoproBys
drapeorigrhidé, 5- d| hydro | m dazol -

-yl]-[4-(3-ethanesul fonyl - pr opyl ) - pi perazin-1-yl]-

nmet hanone ChiralIn a manner anal ogous to the nethod
descri bed in exanples 8, (4S,5R)¢2-
(6-tert-butyl-4-eths py hdi n- 3-yl ) -4, 5-bi s-(4-chl oro-
phenyl ) -4, 5-di net hyl -4 di hydrp-1 m dazol e-1

- carbonyl chloride (exawphg N 1) coupled with

1- (3- ethanesul fonyl - ra
di hydrochl oride (prep 'run13- yl sul f anyl pr opan-
1 -ol in an anal ogous er the nethod descri bed

for 1-(3- methanesulfo yl) - pi perazi ne
di hydrochloride, Ding, Q pt al. WO200706301 3) to
give the title conmpound. HRy (ES, nmz) calculated

for N
Y

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with N-

@)

cyclopropyl-2-piperazin-1-yl-propionamide (Enamine) to give the title compound
as a mixture of diastereomers. HR-MS (ES, m/z) calculated for CsgH49Cl2NeO3
[(M+H)*] 719.3238, observed 719.3244.

Example 71
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(tetrahydro-furan-2-

ylmethyl)-acetamide
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C38H50CI 2NsO4S [ (I VRH) +] 742. 2955, observed 742.2952.
Exanpl e 60

WOR{09/04A61 (4S, 5R) - 2- (6-tert-Butyl - 4- et hoxy- py hBCTHEB209$/63053

-4,5-Dbi s-(4-chl oro-phenyl)- _g¢-

4, 5-di net hyl -4, 5-di hydro-i m dazo| e-1

- car bonyl ] - pi per azi i | }-ethyN)-acetam de Chiral In
a manner anal ogous to met hogy'descri bed in exanpl es

8, (4S,5R)-2- N —
(6-tert-butyl-4-ethoxy-pyhdin I); - bi s- (4-chl oro-
phenyl) -4, 5-di et hyl - 4, _&:_H dr in dazol e-1

- carbonyl chloride (eX
L/-(2- piperazin-1 o

d was coupled with
yl|\) acet anmi de (prepared as

descri bed in Fotouhi”, N e . WD 20051 10996) to
give the title corrpound H (ES, z) cal cul ated
for C37HA7CI 2N6(B [ ( MtH) +] 308 , yobserved

693. 3082. Exanple 6 1
1-{4-[(4S,5R) - 2-(6-tert-Butyl p4-et hoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) -4, 5-
di et hya rdarinediamatbgouisrto diae mahdd descrlbed in examples 8, (4S,5R)-2-

(R BRG hRAP-Y S RS SRl GgBTGTc B e ey iptnyi-4.5-

?Fﬁ%f‘d Pﬁ@ak@le-e‘?(-éﬁmo%?l @mlo§1 &é@rfﬁe 51) Was cou(pled with 2-

6-tert-butyl-4-ethoxy-py chl or o-
PIW@"@’Z”)"MWW*NGW*TWWOFWI&H 2dy| memw)—anetdan@e ¢Erlamine) to give the

arbon hl orid X le 51 d'hl-
S EPEBoNg Bs] mbute s B o AR Mo B AL 2 Caldilated for
CoRROR Ele 1 ’7(4\9(39)14t@b§érV6dt7h9 3344l e conpound.
HR({%E ?E% Qni z) ggl culated for HA4Cl 2N7Q3S [ ( MHH) +]
748. 2598, observed 748. 2602.
Example 72

[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperidin-1-yl]-

methanone

cl Chiral

)
0]

Cl

s"o
O.' ~
In a round bottom flask was charged with 4-pyridinepropanol (5 g,
36.45mmol), triethylamine (5.7 mL, 72.9 mmol), methylene chloride (80mL). The

solution was cooled down to 0 °C and mesyl chloride (5.7 mL, 72.9 mmol) in
methylene chloride (20mL) was slowly added. The ice bath was removed, and

the mixture was stirred at room temperature overnight before being concentrated.
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Exanpl e 62
1-{4-[(4S,5R) - 2-(6-tert-Butyl - 4-et hoxy-pyridin-3-yl)-4

WQ 2008087164 - chl or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydr o-i m dazolg71

Ef a0 et AR EE Wi e et o RO RN e Wi Bgo with
ate(arphes bﬁne(’ﬂ@ ﬁRi)aderled over anhydrous sodium sulfate and
(6-tert-butyl -4-ethoxy-pyhdi n- 3- bi s- (4-chl or o-

fa‘wmntoaiad i gwﬁéﬂﬁﬂﬁana&@ rw¢ ﬁylalr%pvmﬁilaézwlr@ropyl ester as a dark

ﬁ%?g chloride (exanple 5 1) was coupled with
8- ] ﬁj 1- pi perazin-1 -yl -propan-1 -one (Gakwood) to
gi ve Tbe $olttien obnndxmrésuﬁ&mb@o{ﬁpymﬂmM%bmﬂﬁbs@r (6.5,

for C37H46CI 2 + 678. 2972, observed
ggg 92970 )ERARS @ngg& o0 L was added Sodium thiomethoxide (6.359,

Qe roh: A} Icl?r) (el bl stheed BovperWrhbnstetb) 1 then

or'o- pheny
domrmn’m;dted El vziadqwl fnoeiresidagovas dllutedmbtbwrgthyl- Jighatecarichwashed

IAAZdiet h 1- Chi
et P it audemmee feedufetgand
Edeertated to |ve 4- g3 methylsulfanyl gropyl) pyridine as dark brown oil (2.24

(6-tert-butyrl- hoxy-"pyhd 5- bi s- (4-chl oro-
ohenyl ) - 4, 5- di met hyl - 4, 5- d| hydro |mdazol e-1

oL s DA b G RATPG s BR AL RS Fofion i
mevr%/léﬁ@ chioride (Somo)tﬁbbled'l% O/BC(Vess atdiéd 3csHisrabat®gbenzoic
fgard (E,%%‘féjo éfu’\[lnSOCIB ~I7(S% w frt)m 6AI9d2r|csF1% %r?e |coeb§a%\</\(/eads r(se?r%ov:))eld and the
reaction mixture was stirred at room temperature overnight. It was diluted with
methylene chloride and washed with cold 1N sodium hydroxide (150 mL), water
and brine. The organic layer was dried over anhydrous sodium sulfate and
concentrated. Purification of the crude residue by flash column chromatography
(45 g of silica gel, eluting with 0-10% methanol in ethyl acetate) gave 4-(3-
methanesulfonyl-propyl)-pyridine (523 mg).

In a round bottom of flask was charged with 4-(3-methanesulfonyl-propyl)-
pyridine (373 mg) and ethanol (5 mL). Hydrochloric acid was added (1 mL, 4N
solution in dioxane) with stirring. The mixture was concentrated then the residue
was taken in methanol and water. Platinum oxide (21 mg, 0.09 mmol, Aldrich)
was added, and the mixture was hydrogenated at 60 psi overnight using a Parr
apparatus. Upon completion, the mixture was filtered through Celite and washed
thoroughly with methanol. The filtrate was concentrated to give 4-(3-
methanesulfonyl-propyl)-piperidine dihydrochloride as a white solid (480.7 mg,
85% pure). The crude product was used without further purification.

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 4-(3-
methanesulfonyl-propyl)-piperidine dihydrochloride to give the title compound.



10

15

20

2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) - 4, 5-

waelzeenkyibt 4, 5- di hydro-i m dazol e- 1 PCT/EP2008/063053

-carbonyl ] - pi perazin-1 -yl }-Ngg¢2-nmet hoxy-ethyl)-

E‘gm ’%EZ) g%lgwﬂqﬁg ?%neisﬁgea(g@h Ckg%’ [c'(M+cf-|)t”]hf2‘F%E€ observed

{27 peug- but yl - 4- et hoxy- pyhdi n- 3-yl ) - 4, 5- bi s- (4-chl or o-
phenyl ) -4, 5-di net hyl -4, 5- di hydro-im dazol e-1

- carbonyl chloride (exanple 5 1) was coupled with
L/-(2- nethoxy-ethyl)-2- plEg(ear ||en731 -yl -acet am de
(Enamine) to give the tit d. HR-M5 (ES, m z)

¢e[l4c{(4$6R()Lzﬁ(@pteaslwwezmmpwdmww) -4TRBis3-&Woro-phenyl)-4,5-

observe % d’s gcpa
Qm%hy'c 8, grydro:- '(fad@@lw rppnyil BIPeEARI Oy Yli-dr (A-raeiyj-thjazol-2-
y@ %T drfls chl or o- phenyl ) -4, 5- di net hyl ~.

i hydro-i m dazol e-i -carbonyl | - pi perazin-
-yl J-N-cycl opropyl acetanmi de Chiral In a manner
anal ogous to the nethod described in exanples 8,
(4S, 5R) - 2- cl hiral
(6-tert-butyl-4-ethoky-pyhdi n-3-yl)-4, 5-bis- (4 chl or o-
phenyl) -4, 5- di net hyl : | h o-i m dazol e-
-carbonyl chloride (exanp ) \Was /coupl ed mﬁth
Ncycl opropyl - 2-pi per azi p~ i de (Enam ne) to

give the title conpo IJ\;I% (ES, mz) cal cul ated
" %ﬁ% 3081

for C38H47Cl 2N6(3 , Observed
(4S,5R)-2-(6-tert-B gl(i(ethoxy pyhdi n- 3-yl ) -4, 5-bi s-

705. 308. Exanpl e
(4-chl or o- phenyl) -4,

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 2-(4-
methyl-thiazol-2-yl)-1-piperazin-1-yl-ethanone (Enamine) to give the title
compound. HR-MS (ES, m/z) calculated for CsgH45CloNgO3S [(M+H)"] 747.2646,
observed 747.2642.

Example 74
9-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-3,9-diaza-spiro[5.5]undecane-3-
carboxylic acid tert-butyl ester
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di net hyl - 4, 5-di hydro-i m dazol e-1 -carboxylic acid
di met hyl am deChiral In a nmanner anal ogous to the

woreaobodridescri bed i n exanpl es 8, (4S,5R)-2- PCT/EP2008/063053

(6-tert-butyl-4-ethoxy-pyhdi ng8-yl)-4, 5-bi s- (4 chl or o-
phenyl ) -4, 5-di net hyl -4, 5- di hydr o-i m dazgl e-
-carbonyl chloridecfexanple 5 1\ was coﬁ%W@H with

di met hyl am ne (Al dric o giveythe title conpound.
HR-M5 (ES, mz) calc ed f,\pr G3L H37CIZN4@ [ (M+H) +]
567. 2288, observed 567. 22' NEX
1-{4-[(4S,5R) - 2- (6-t OXW- pyridin-3-yl)-4
, - bi s- (4-chl oro- phe
di nmet hyl - 4, 5-di hydr
- car bonyl ] - plperazp
Chiral In a manner andl ogeds to the net hod descri bed
in exanpl es 8, (4S 5R
(6-tert-butyl - Khs%y pyhdi n-3-yl)-4,5-bis- (4 chl or o-
phenyl) -4, 5- dlnethyl 4,5- dihydro- i ni dazol e-

-carbonyl chlorid exanple 5 1) was coupl ed Mﬁth 1-

pi perazin-1 -yl-2-<tetrazol - 1-yl - et hanone (Enam ne) to

give the title conpound HR- M5 (ES, m z) calcul ate

for ChegmannErao8!qgovsHp e VﬂeﬂsocNSQC”bﬁﬂsl@rQ)@aneS 8 (4S,5R)-2-

F PE oS- Pl vt pisisehiagy Phgmy it & a5
dbyldreintidagdleor- cama)eﬂyyd:hloﬂdé(example 51) was coupled with 3,9-diaza-
di nnet hyl -4, 5-dj hydro-j nni dazo

S%‘éﬁ[écﬁl‘}nqeﬁnﬁé QQTWY“C aeid. tﬁﬁdﬁltﬂrﬁﬁf‘ﬁf (RYNEGHM lLabs)fo give the

{008 a0B S9REMIS 08y TR BT6F COFHLCINGST TRAAY)

{66 B304 ; bioderved 7E61800@- pyhdi n- 3-yl ) - 4, 5- bi s- (4-chl or o-
phenyl) -4, 5-di net hyl - 4, 5-

Example 75
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3,9-diaza-spiro[5.5]undec-3-yl)-methanone

Chiral

N
9-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-3,9-diaza-spiro[5.5]undecane-3-
carboxylic acid tert-butyl ester (example 74) was treated with trifluoroacetic acid
to give the title compound. HR-MS (ES, m/z) calculated for CsgH4sCl2N5sO2
[(M+H)"] 676.318, observed 676.3177.
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di hydro-im dazol e-1 -carbonyl chloride (exanple 5 1)
was coupled with 3- piperazin-1 -yl-propi onanm de

W@ amkiae) to give the title conmpound. HR- M5 (ES/EP208§/063053

cal cul ated for C36H45CI 2N6C3. [)QNH—D +] 679. 2925,
observed 679. 2928. Exarrpé
[(4S,5R)-2-(6-tert-Butyl= -pyhdin-3-yl)-4,5-bis

24(9- [(43 gRglzp(f@eueytLButﬂrl -B- ethoxy Fyrldln -3-yl)-4 5-bis-(4-chloro- phenyl) -4,5-
di met hyl - i hydro-i m dazo -(1 -nmethyl -

-[4

ﬁmﬁgthvlo‘fr é- ChhwpbmWaZ)deﬂrfﬁ%baaylhw digi- s.wpf@ﬁ]@ﬁgec 3 -yi}-
%ét%ﬂhdé” a manner anal ogous to the nethod descri bed

n exanpl es 8, (4S,5R)-2-
(6 tert-butyl -4-ethoxy-pyhdi n-3-yl)-4, 5-bis- (4 chl or o-
phenyl ) -4, 5-di net hyl -4, 5- di hydro-im dazol e-
-carbonyl chloride d|exarrpl e 5 1)\ was cou%'l‘"@b with (
1-met hyl 1/-/-pyrrol - - in-1 -yl -nmethanone
(Enam ne) to give the ound. HR-M5 (ES, m z)

cal cul ated for C39HA5CI2NGER 15. 2925,
observed 7 15.2926. Ex 0 \ 4
2-{4-[(4S,5R)-2-(6-te 4et'Hoxy pyridin-3-yl)-4

, - bi s-(4-chl oro- phe
-dlhydro i nni dazol &l
-yl J-N-cycl opropyl pro {fde In a manner anal ogous
to the nethod desc¢ri bed i)n exanples 8, (4S, 5R)-2-
(6-tert-butyl -4- ethax): yhdin-3-y|)-4,5-bis-(4-ch|oro-
phenyl) -4, 5- di methyl -4, 5- di hydro-in dazol e-

Neycl SBF aag?t'?fré’ AT AN S n&aﬂrﬁ fijs- -

t I -
LAt AL LS BRI M LA
SR is BUrANS=B-yl )-methanone (25 mg, 0. 037 mmoI example 75), 2-

chloroacetamide (6.9 mg, 0.074 mmol, Aldrich) and triethylamine (1 drop) in

& met hyl »
nyl | - pi per azi n-i

-C rb

dimethylformamide (1 mL) was heated at 160 °C for 10 min using the microwave
synthesizer. The mixture was diluted with water, extracted with ethyl ether (2x).
The extracts were washed with brine, dried over anhydrous magnesium sulfate
and concentrated. The crude was filtered through a plug of silica gel, eluting with
5% methanol-ethyl acetate to give the title product as white solids (24.9 mg). HR-
MS (ES, m/z) calculated for C4oHs1Cl2NsO3 [(M+H)'] 733.3394, observed
733.3392.

Example 77
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(1,1-dioxo-tetrahydro-1A6-thiophen-3-yl)-
piperazin-1-yl]-methanone
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[ (MtH) +] 7 19. 3238, observed 7 19.3244. Exanple 7 1
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

WQ 2008087164 - chl or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydr o-i m dazolet 1
-carbonyl ] -pi perazin-1 -yl}-N-(tetrahydro-furan-2-

yl nmet hyl ) - acet am delo anner aRal ogous to the nethod
descri bed in exanpl es
(6-tert-butyl-4-ethox
phenyl) -4, 5-di net hyl -
-carbonyl chloride (exar
pi perazin-1
-yl -L/-(tetrahydro-f né?hyl)-acetanide

(Enam ne) to give t fri cgnpound as a m xture of
di astereoners. HR- M5 (ES, bg cal cul ated for
CA0H51 Cl 2N6O4 [ (1 VRH) +] 74?25544, observed 749. 3341 .

Exanple 72
[(4S,5R)-2-(6-tert-Butyl béLS
-(4-chl oro-phenyl ) -4, 5- O
di met hyl - 4, 5- di hydr o-i m dazol -
-y1] - [a 6Farmel kaaksjousad the me@mdj he§¢rn1§éwnnrethp1bée (4S,5R)-2-

nmet hanone Chiral In a round bottom flask was charged
(f-tert-buty-Aretheveppwiinol-Yl)5 . 9rbis3@t- qf@ﬁm;plyenstlhétﬁws}lmwié S-
&ﬁnﬂ{dﬂéﬁda@e% Eﬁ?ﬂ@gg 8@6{?%& gﬁ r)re%sl( ﬂﬁ@ wgtﬂel-m 1-

(ox3-tetrahydd- A\°riiplohen 8- w&lpméraﬂeeddj lgive ttthe tt2Qumpowasl as a
sl ow added. The i1ce bath was renpved, and the

FRIXtHE f NASIEEeeEd at room t enperat ure overnight

et THE e ONAS o et L it oreony
(@e«geammmmené Mul#iGram lIynBsaicgt Chdatdhekr OBaH alutogswith 15%
acgtonrprlle n carbon dng|de) to give [(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-
yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-((R)-1,1-
dioxo-tetrahydro-1A6-thiophen-3-yl)-piperazin-1-yl]-methanone and [(4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazol-1-yl]-[4-((S)-1,1-dioxo-tetrahydro-1A6-thiophen-3-yl)-piperazin-
1-yl]-methanone. HR-MS (ES, m/z) calculated for Cs7H4sCloNs04S [(M+H)']
726.2642, observed 726.2645.

oxy-pyhdin-3-yl)-4,5-bis

Example 78
3-{4-[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-propane-1-sulfonic
acid amide
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concentrated to give nethanesul fonic acid
3-pyridin-4-yl-propyl ester as a dark oil (6.52 g). To

wa2@oletisbon of net hanesul fonic acid PCT/EP2008/063053

3- pyhdi n-4-yl -propyl ester (69%-g, 30.1 9 nmol) in

met hanol (150 ml _) was added sodiun1thioneta%@jge
(6.35 g, 90.57 mmol, Aldrich). The\m xture tirred
at room t enper atd 1 h then ncentrated in

vacuo. The residue i ut ed wit h ethyl acetate and
washed with water ( 8 ried, over

anhydr ous sodi um sul fat e & Ho gi ve

4- ( 3- et hyl sul f anyl s dark brown oil

(2.24 g)- To a sol of

4- ( 3- m=:thy|su|f.I . 'oyl)- yr|d|ne (2.24 g, 30 nmol)

in nmethylene chloride (8 cooled to 0 OC was

added 3-chl oropemxybenz@| d (4.67 g, 60 mmol,

-70% w fromﬁl rillch TheN bath was renmoved and the
reaction mx aren red at roomtenperature

overnight. It wa$® d| | ut ed VVI th nethyl ene chloride and

washed with cold 1IN so roxi de 150 m t

and bl Aananiies ageingars b e MBS HESaipest B Samiarbids 5R)2-
?P?Br#ﬂhﬁluhfé!héx)ﬁﬁgmﬁﬂﬁﬁ %D;flf @t55‘9|s (R%Hléﬂo%ér@‘l) 4’?5 dlﬁ\%thyl 4,5-
crude résidue um chronat ography

Qihwdaalrgléazolerhcaﬂ@nw chionda (D@mplerZdiveds ne@cmdwlth 3 plperazm-

PSR TSt il B AR e, GRS bl g he tite

dorhBolRd aRags| (E@yrb/zpéamwa}ed R CHHASI N, 91[?M+anq 730.2704,
dded

et hanol (5 m Hydrochl oric acid was a
abseyyed /1381 d| oxane) with stirring. The mixture was
concentrated then the residue

Example 79
rac-[(4S*,5R*)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-piperidin-1-yl-methanone

>
0
N)§O

In a manner analogous to the method described in example 3, rac-
(4S*,5R*)-2-(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with piperidine
(Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
Cs33H40Cl2N502 [(M+H)'] 608.2554, observed 608.2551.

Example 80
2-{1-[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-acetamide
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was taken in methanol and water. Platinum oxide (21
nmg, 0.09 mmol, Aldrich) was added, and the m xture was

whyweoganat ed at 60 psi overni ght using a ParrPCI/EP2008/063053

apparatus. Upon conpletion, the_.m xture was filtered

through Celite and washed thoroughly WI& et hanol .

The filtrate was epncentrated N\o give 4- IEE-?

nmet hanesul f onyl - pr opyt )Y pi peth ne di hydrochl oride as a
83%, pur®) .., The crude product

was used without further Jpuki fj/Cahi o In a manner
anal ogous to the neth i N chl n exarrpl es 8

(4S, 5R) - 2-

(6-tert-butyl -4-ethg 1 MO3-yl ) -4, 5-bi s- (4-chl oro-
phenyl ) - 4, 5-di met k). - §i hydro-im dazol e-1
-carbonyl chloride ple 5 1) was coupled with

4- (3- net hanesul f opyT™=r opyl ) - pi pehdi ne

di hydrochloride to give the title conpound. HR- M5 (ES,

M z) G4 GBI GnbfR: o%&b%ﬁ&h@ﬂ@léeéérﬁbé&hﬁdxa%ﬂe%&@s 5R)-2-
observed 727.2848.

(@-{ert-buty4SrORY- pﬁnm@ﬁsam ~415-Biserahgropgirerl ) 8-dimethyl-4,5-

Q%thqi&,rﬁlég%gllegf -ﬁé@)@%%h@léﬁ(}%'%a@ple 2) was reacted with 4-piperidine-
a@étéh@dwkd:h@mlﬁagé) -dive W tifle €6mpBLAYN] HROVSZEIS, 2n/7) calculated

%ﬁ) et hanone Chiral_ In a nanner anal ogous to the

tGrold NG M +H)'1 608365 ofserved, 6692767

(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis-(4-chloro-

phenyl) -4, 5-di et hyl -4, 5- di hydro-i m dazol e-1

- car bonyl chI ori de (exanpl EXanpledts coupled with
perazj n-1-y| - et hanone

E(%%4- )gz‘tﬂ %rt %@Z“? %@C’?&//tdyé'ﬁégﬁp'%bi ¢ Sfe-Meschlie®-phenyl)-4.5-
ah&tH|14 8%ih MroSARa4RS1 2R IR & MRS AYI- &R fi§-piperidin-1-yi]-

methanone

Chiral
Cl
Cl
\SOLQ
0]

In a manner analogous to the method described in example 3, (4S,5R)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 2) was reacted with 4-(2-
methanesulfonyl-ethyl)-piperidine hydrochloride (example 53) to give the title
compound. HR-MS (ES, m/z) calculated for CasHssCl2N504S [(M+H)'] 714.2642,
observed 714.2644.
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observed 747.2642. Exanple 74
9-[1(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyhdin-3-yl)-4,5-b

WO 200044161 or o- phenyl ) -4, 5- di et hyl ~. PCT/EP2008/063053

-di hydro-i m dazol e-i -carbonybk-S. -diaza-spirot
| undecane- Scar boxylic acid tert-butyl esterChiral In a
manner anal ogous to the nethod described in exanpl es

8, (4S, 5R) - 2- Exam Ie82
6-tert- bgtg - et hoxy- Y I n- 3- -4,5-bis-(4-chlo
fﬂﬁeMSj 58 B d?ﬁé&tﬁutylﬂ 5 hqaqyr%mdmﬁﬂaz”oﬁémqﬂ “Ghloro- phenyl)

S T e

hﬁMhammmyl ester (Syntech Labs) to give the title
compound. HR-MS (ES, mz) cal cul ated for C43H5BCI 2N5O4
[(MrH) +] 776. 3704, eghserved 776%?699. Exanpl e 75

[ (4S,5R)-2-(6-tert-Bul)ff -\- et hoxy-pyhdi n-3-yl)-4,5-bis
-(4-chl oro- phenyl ) -4, 5

di met hyl - 4, 5-di hydro-i m daxotyl /=

-yl]1-(3,9-di aza-spiro[ 5.5] 4 c- ¥ y¥) - Net hanone Chira
9-[(4S,5R) -2-(6-tert - B -4'§:hoxy pyhdi n-3-yl)-4,5-b
i s-(4-chl oro-phenyl) -

4,5-dinethy|-4,5-diﬁ&dro-'n1 azol e-1
-carbonyl]-3,9-diaza-spir /5] undecane- 3- carboxylic
acid tert-butyl ester nple 74) was treated with
thfl uoroacetic acid to gi%e the title conpound. HR-MS
(ES, mz) calculated for HA8CI 2Ns2 [ (M+H) +] 676. 31
8, observed 676.31 77. Exanple 76

2-{9-[n( éﬁ]eﬁﬁa)er%ne&)gwsttem metHedadbsmbewlni agkam3e\d, yadt

b-Db 4- chl

(25589 2 I bR RACI bdy-ByAmidin-5-y1)-4,5-bis-(4-chloro-phenyl)-4.5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with 1-piperidin-

4-yl-ethane-1,2-diol (prepared from 4-vinyl-pyridine using procedure reported by
Aaron, H. S. et al. J. Org. Chem. 1965, 30, 1331-1333) to give the title
compound as a mixture of diastereomers. HR-MS (ES, m/z) calculated for
C35H44Cl2N504 [(M+H)'] 668.2765, observed 668.2767.

Example 83
[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-methanesulfonylmethyl-piperidin-1-yl)-
methanone

Chiral

Ft%

—S
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di nnet hyl - 4, 5-di hydr o-i nni dazol e-1
-carbonyl]-3, 9-di aza-spiro[ 5. 5] undec- 3-yl }- acetam de

wW@hivak71dhe m xt ure of PCT/EP2008/063053

[(4S,5R)-2-(6-tert-butyl-4-etboxy-pyridin-3-yl)-4,5-Dbi

chi or 51 BRANIEY BRaS%USLP 0R MPtace SRIREd ih aamle B, (45.5R)-2-
(%l‘ért-bé’ﬂg/ﬂﬂhtﬁé@ipyrfm[d|§5§;}I§Jﬂ®§|s3(4ydrﬂor@i%minwn43 5(ca|51ethy| 4.5-

exa - chl oroacetam de (6

g%ydtp Wﬂiaﬁﬂ*@rf CNWVEGNO%%I (@xareRifyilamase e@Ch.edthﬁfp)dr

iR BT Gl TR 81 2 . 1
MBS (EEB | ml’ze)<d:awuila\‘te«zilétbre@ssH&u(tIﬁl'fsig(t)ﬁ&j [(M-£H) " ET 0Q.R4 86 hatsserved
%ZX) The extracts were washed with brine, dried over
Q@iﬁéﬁéus magnesi um sul fate and concentrated. The

crude was filtered through a plug of silica gel,

eluting with 5% net hanol -ethyl acetate to give the

title product as white solidex gml@&%g) HRVB ( ES,

RS Eb A T E LR RS N R .5

Bﬁﬂéhgﬁa 5%k rbahﬁd&& MlyifietdmehaydsdifBn=propyd-prodtidin-1-yi]-

| or o- phenyl) -
maﬂmme45d|hydr0|mdazol 1 -yl]-[4-(1, 1
- di oxo-tetrahydro-1 | 6-thi ophen-3-yl)- ?'h.gtfrazi n-1
-yl ]-met hanonel n algapper anal ogous to ? et hod
descri bed in exanpl g (4S, 5K - 2-
(6-tert-butyl -4-etho qhq n- N) -4,5- bi s-(4-ch| or o-

phenyl ) -4, 5-di net hyl - 4, 5- di\ ro-,}_uiéazol e-

- carbonyl chloride & 5 IN—nas toupled with 1-(1
, 1 - dioxo-tetrahyd IG}:E@ ophen- 3-yl ) - pi per azi ne
to give the titlegeongs s a

O
In a manner analogous to the method described in example 3, (4S,5R)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 4-(3-methanesulfonyl-
propyl)-piperidine dihydrochloride (example 72) to give the title compound as a
racemic mixture. HR-MS (ES, m/z) calculated for C37H4sCI2N504S [(M+H)']
728.2799, observed 728.2797.

Example 85
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(3,6-dimethoxy-pyridazin-4-yl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-

methanone
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m xture of diastereoners. The di astereoners can be
separated by supercritical fluid chromatography

w@ Bepgeriel nstrument Multi-Gram 11, Dai cel Chi rBCPER2008/063053

OD-H eluting with 15% acetonibglLe in carbon di oxi de)
to give [(4S, 5R)-2-(g|-tert-butyl -4-9t hoxy- pyri di n- 3-

yl) -4, 5-bis-(4-chl oro- pfiet -4, 5-di net hyl -4, 5-di hydro
-imdazol-1 -yl]-[4-((R N- didoxp-tetrahydro-1

| 6-t hi ophen-3-yl)-piperazin-1 - \ne/t‘manone and

[ (4S, 5R) - 2- N
(6-tert-butyl - 4- et hoxy-lpyhdi n- 33§D) - 4,&bi s- (4- chl or o-
phenyl ) -4, 5-di nmet hyl €4, 5-7di o-i m dazol -1

-yl ]-[4-((9)-1,1 -di ogp-tetirahydro-1
| 6-t hi ophen- 3-yl) - plFpstazin-NT-yl ] - met hanone. HR- M5
(ES, mz) cal cul ated” for C37HA6CI 2N5O4S [ ( M+H) +]

726. 2p4 724. I :

372 AT o Bl S e e Bl i sremnie & grgso-2.3-
Bs-G-bhierdphenll) @, 8-bpif@iadiamine (1.838 g, 5.95 mmol, prepared as
4,5-di net hyl -4, 5-di hydro-i m dazol e-1 . .
desgriResyinRipg pRr 8L #h MO200706:303 34 asreasiack with 8,Ggingethoxy-

i '_r g . : g _
g@% éat%aﬁng@gpﬁ%ﬁy gfet@ﬂgs%)ctﬁgeﬁa‘?ea RRnTB I8 thethoxy
prid adine-detarbexiy ietdomk YAl fay) hongdienas-44[ (1 SA,58* hid 5-Bis- Gt oro-
0- ph 1) -4, 5-di pet hyl -4, 5- dj hydr 9-inj dazol e-1 .
DB Gty eV T SRR i DI A2 b i iy-pyridazine.
TheimRBs|ife whstheRcBR#ed to §i¢l dRRisHoRBING, &Fb8Moy! chioride in
di hydrochl oride (exanple 55) to give the title
s sipitanmaniHR- agdé&Sibad in)exampteRat ed f or
Sg% rg:l %g%%% a[nga%H(:;@uJé]to 7tr:13’eo 'm2e7trc1)g'd dggc‘?’r%evde % e7x?écr)ﬁp Zél 3, rac-
(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-2-(3,6-dimethoxy-pyridazin-4-yl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was coupled with 4-[3-
(methylsulfonyl)propyl]-piperazine (prepared as described in Fotouhi, N. et al.
WO 2005110996) to give the title compound. HR-MS (ES, m/z) calculated for

Cs2H39CI2N6OsS [(M+H)'] 689.2074, observed 689.2079.

Example 86
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-ethanesulfonyl-piperazin-1-yl)-methanone

Chiral
cl >
ST
N —
A\
/
N \ N

a8
Cl
i

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
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rac-[ (4S*, 5R*)-2-(2-tert-Butyl - 4- et hoxy- pyhni di n-5-yl)
-4, 5- bi s- (4-chl oro-phenyl) -

wal2®9ditret hyl - 4, 5- di hydr o-i m dazol - 1-yl ] - pi pehBCTER2008/063053

-yl -met hanone In a manner anabpgous to the nethod

IS8t e OeC ARy shR e (erom ' 20D yas. spupled with -

Bir@h@sﬂlfl’(ﬁfwip)pél’aimeqm”&tohy to él,vé -tHé lﬂmd rc@mpauehaz PIreMS (ES, m/z)

-car oride was reacted with piperidine
CAPHRESHor Cosgipdahb S (VIR ) I FAUAARE, CRRENES 09 2496,
cal cul ated for C33H40CI 2N5Q2 [ ( M+H) +] 608. 2554,
observed 608. 2551 . Exanple 80 2-{1

[(4S,5R)-2-(2-tert-Butyl - Example@7pyri m di n-5-yl)-4,5
Lﬁ@ S nztone BB g bry-auridinad of)ed §-bis-(4-chioro-phenyi)-4,5-

ny k] Ldr_pc TRRAer
aﬁi%tﬁg'oﬁé RIS YL RER ARR TR
(2-fe/t-buty| -4-et hoxy-pyhm din-5-yl)-4 bi s- (4-chl or
o- phenyl ) -4, 5-di net hyl -4, 5- di Rydro-im 9%{ 2l e- 1
-carbonyl chlori dél(ee was reacted with
4- pi peri di neacet am dg to,give the title

conpound. HR-MS (ES, "W 2 or C35H43CI 2N6(3
[ (M-H) +] 665. 2768, o .\ 67. “\Exanple 8 1
[(4S,5R)-2-(2-tert-B 4- th8xy-pyhm' din-5-yl)-4,5-b

I S-(4-chl oro-phenyl) -
di nmet hyl - 4, 5- di hydr-o< -1

-yl ]-[4-(2-met hanesul fonyl Aethyl )-piperidin-1 -yl]-
nmet hanone Chiral In a ner anal ogous to the nethod
descri bed in exanpl ep3, (4S, 5R)-2-

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 2-piperidin-
4-yl-ethanol (Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
C36H45Cl2N4O3 [(M+H)™] 651.2863, observed 651.2863.

Example 88
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methoxy-ethyl)-piperazin-1-yl]-

methanone

» Chiral
0]
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(2-felt-butyl -4-ethoxy-pyhm di n-5-yl)-4,5-bis-(4-chlor
o- phenyl ) -4, 5-di net hyl -4, 5- di hydro-i m dazol e-1

WO eapoenygl chl oride (exanple 2) was reacted w RCI/BPZ0B8/063053

nethanesulfonyl et hyl ) - pi pehdpge hydrochl ori de

oy BLf e latous Bbe istats EBR Heg BT ST R, (45 5R)2-

(Ebﬁé?f b@tgl ZJeétha@Aﬂy@qarmym%’-b.s -(4-chloro-phenyl)-4,5- dlmethyl -4,5-
2-tert-Butyl - 4-et hoxy-pyri m di n-5 1y(2

§i|hzyd5) wnlgagqlec”hp@r whelorige (example 51) was coupled with

ey ar ol e NG 5% i i ot res s

Rz o ateldoigo CssH e CthNeOrgietd) {1666 120F2dohseresdBpb 2971 .
rac- (4S* ,5R*

)-2-(2-felt-butyl -4-ethoxy-pyhm di n-5-yl)-4,5-bis- (4 c
hl or o- phenyl ) -4, 5- di et ry*a,ﬂgﬁeglghydro i m dazol e-

-carbonyl chloride was r 1- pi peri din-
U4 9| 5ROk hriordert-Budyl di- elho«wp@'pidrrea w)Fltxﬁ}bﬂfs%mIormphleﬂyheﬂf 5-

%?%er}ﬁﬂﬁ%%cdeﬁur e.re oroig@iﬂgr Eé@% dl?_’(';'_g R)Berﬂ‘i‘iB 1t\r/|3-|rréethanone

conpound as a mxture of diastereoners. chigr M5 (ES,

m z) cal cul at ed f%{ C35H44CI 2N5O4 [ (1 VRH) +] 668. 2765,
observed 668. 2767.” Exanpl e 83 0O

[(4S,5R)-2-(2-tert-B -,@Wdin-&yl)%,&b
i s-(4-chloro-phenyl) -4, 5-7 Y N\

di met hyl - 4, 5-di hydro-i ni dazql - 1N

-yl]-(4- met hanesul f oyl e hy):-@i pehdi n-1-yl) -

met hanone Chiral I n a \napg

descri bed in exanpla” 3, {4S)5R)-2-
(2-felt-butyl-4-ethoxy-pyh di n-5-yl)-4,5-bis-(4-chlor
o- phenyl ) - 4, 5- di net hyl=¥, 5-

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 4-
pyrrolidin-1-yl-piperidine (Aldrich) to give the title compound. HR-MS (ES, m/z)
calculated for CsgH4sCloNsO2 [(M+H)*] 676.318, observed 676.3176.

Example 90
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-isopropyl-piperazin-1-yl)-methanone

> Chiral
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di hydro-im dazol e-1 -carbonyl chloride (exanple 5 1)
was reacted with 4- nethanesul f onyl net hyl - pi pehdi ne

W@ eooampiiel 52) to give the title conpound. HRVMESPCEBP2008/063053

m z) cal cul ated for C35H44CI 2bBOAS [ (1 VRH) +] 700. 2486,

[ (S, Eg st EiodgR TR e Hibiagg Opstribest .apmies 85 45 5R)-2-

(6terdbatyl-arah ok pytidin-§h-4,5-bis- (4 -chloro-phenyl)-4,5-dimethyl-4,5-
di met hyl - 4, 5- di hydr o- i m dazol -

dijyplcq- ktm@gzwéthaaww @mgmdw@@mgle;ﬁam ¢pupleq/wjth 1-
RN A B CERYBGBTRGe 30608 UM pb Bl ARTFIS RS, /2

I - ex
C2cliated TontGasHACHNVON My Hi) 16808023y lbpsén/edB 50.§e22:hl o
ro- phenyl)-4,5-di net hyl -4, 5- di hydro-i m dazol e-1
-carbonyl chloride was reacted with
4- (3- met hanesul f onyl propyl gxaRigi€eqi ne di hydrochl oride

(exanple 72) to give the t ound as a racenc

i, 4 1BipgperisRyMs -YIHSS BR)2- (ﬁateu:ublallybéi eﬁhmx@?ﬂrddﬁﬁ YN Bis-(4-
rgllgrct}_%génﬁﬁs’%glméthylbf i ﬁf/jdrgzl?nl azo 1 3'/':I']< rgt)haenone

)-4,5-Bi s-(4-chl oro-phenyl)-2-(3, 6-di megdagxy- pyri dazin
-4-y|)-4,5- di met lyl - 4, 5- di hydro-i m dazol -
-yl ]-[4-(3-net hanesu yl)-piperazin-1 -yl]-

nmet hanonel n a manner ~\apal pbgpus Yo t he, net hod descri bed
in exanple 6, neso-2, 3- R /-
Bi s- (4- chl or ophenyl) - an (1 .838 g,

5.95 nmol, prepared @s de c%pﬁd |n D|ng Q et al.
WO200706301 3) was. e

3, 6-di met hoxypyri ddzi ef)
@
In a manner analogous to the method described in examples 8, (4S,5R)-2-

(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with [1,4']-

bipiperidinyl (Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
C39H50Cl2N502 [(M+H)*] 690.3336, observed 690.334.

Example 92
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone

> Chiral



4-carboxylic acid nmethyl ester (prepared from

3, 6-di net hoxypyri dazi ne- 4-carboxylic acid, Alfa) to
W@QLR00e/04 A6t 4-[ (4S * ,5R* ) -4, 5-Bi s-(4-chl or ophePgI/EP2008/063053

4, 5-di net hyl -4, 5-di hydro-1 _190-

i dadb PR e elber Ry TRl EY beRE R S Emieng. (4 SR>
eeafd@anuwl 4ré1h@ky Beridin-RyIHas-bry- (maw-ﬁﬁénﬂm@duhﬁﬂhylm 5-

exanp I n "a manner anal ogous to the mnethod
g@ygfq mgaz@}eekgﬁ@ogyl @Ioa%(exmle pkwas coupled with 1-acetyl-

uprs2h BRAEfliotfe JTERE: Lodpbind: AR TRRIER! AT ARy pred or

5 ChithpCBN:@a$(Me)] 6502668, dodesdved 650.2662.
(met hyl sul fonyl ) propyl ] - pi perazi ne (prepared as
described in Fotouhi, N et al. W 20051 10996) to
give the title conpound. ghiB @3S, m'z) cal cul ated
for C32H39C | 2N6CBS [ (| . 2074, observed
k88,3R)72(6-Esraioityd-4B6thoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl )-4,5-
bt o4l é}?@hﬁﬁd%c@)ﬁ iR AREH RS B 1% RdtSanone
di met hyl - 4, 5-di hydr o-i m dazol - Chiral
-yl ]-(4-ethanesul <pi perazin-1 -yl)-nethanone
Chiral In a manner aj gous to the nmethod descri bed
in exanples 8, (4S,5 . —
(6-tert-butyl-4-ethoxy-py dl\ - Y| )—4-5- bi s- (4-chl oro-
phenyl) -4, 5-di net hyI iTMydr 8-Nm dazol e-1 -car bonyl
chlorlde(exarrple _Jas led with 1-

et hanesul f onyl - pi p&ra NAl drich) to give the title
conmpound. HR-MS (ES, mx) | cul ated for
C35H44CI 2NsO4S [(IVRI:I)+ 00. 2486, observed 700. 2486.
Exanpl e 87 |
10 [(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bi
s- (4- b efighrieh el ogofisIo the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-

dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 4-

dimethylamino-piperidine (Oakwood) to give the title compound. HR-MS (ES,
15 m/z) calculated for C3sHsCl2NsO2 [(M+H)'] 650.3023, observed 650.3027.

Example 94
{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid

20 hydrochloride

cl >
Iy,
Cl (\N#
3N
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di met hyl - 4, 5- di hydr o-i m dazol -1
-yl]-[4-(2-hydroxy-ethyl)-piperidin-1-yl]- nethanone

w@kiovak71bn a manner anal ogous to the met hod deRBCY/ER®AS/063053

in examples 8, (4S,5R)-2-  _101- _
2 SEHRLE BN R Sl ot AnstL ! sy
getmrrbbnwl 4ré1h@ky F?rldlﬁ@gl}me&@lsl% -URISr= phieMh B4 \5- éhf‘nethyl 4,5-

erid et han drich) to give the title

@'61 m;mldazﬂehbce@gnymfﬂ rige(2Qf alge@ Fomned cerETpieNigvas

6

POIBH it Spgrap iR cPAOR Y SicbRh-buiilehte ORIt acia sait
(224 | 0183 r}nhm,ylléndasﬁer) in the presence of triethylamine (0.69 mL, 4.95
di met hyl -4, 5-di hydro-im dazol - 1 o ,
oynal. FKJ-k@?i%wr%di;l(‘éi,ﬁW%‘&rt&étr%lzliyhé‘ﬁtk}%/:pm'ﬂéwﬂPré‘,5-bIS-(4-

. . . . g
g@ghc%r)ggn@?-H?{llgf@%ﬁylg%,@%H%&QﬁéﬁzdF@-1h@éibgﬁﬁf-bip*é?é’zlhﬂ -y}
aéeticcacid bentyplutyl estdroxy - pyhd| n-3-yl)-4,5-bis-(4-chloro-

Phem s LTI i LS A37 2k St grgrioro-pheny
4’5(—§|méfﬁ§/lm5§ﬁllﬁ9}dmllbrnd3e\(z@% QdePSorﬁ@!S%%jzﬂ 1*-)9} gbfe 4618 tert-

title conpoun cul at ed
o3iyHaster Mes@athel keagted mktldltmgmhydmg@lm(é&l @86tl<2r9m methanol

Fit8 B otean gl 20 597 4 LU W NINIPFIGTG PCAIEGSG for 2.5
h (g gl méQrtlléftQﬁWdun‘H $R-MS (ES, m/z) calculated for C3sH42CloNsO4
di met h di hydro-imdazol -1 -yl]-(4-pyrrolidin-1

[+ p@ﬁj?ﬁoa otgﬁe)"veée%%ﬁ@ﬂ]é Chi r al

Example 95
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(tetrahydro-furan-2-carbonyl)-piperazin-1-
yl]-methanone

Cl

ot
Joy *Nu%c

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with piperazin-
1-yl-(tetrahydro-furan-2-yl)-methanone (Alfa) to give the title compound as a
mixture of diastereomers. HR-MS (ES, m/z) calculated for CsgH4sCl2N5O4
[((M+H)"] 706.2922, observed 706.2918.
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In a manner anal ogous to the nethod described in
exanples 8, (4S,5R)-2-

W@ goovestiebut yl - 4- et hoxy- pyhdi n- 3-yl ) - 4, 5- bi s- (BCTYRP290%/063053

phenyl ) -4, 5-di net hyl -4, 5- dihygro-im dazol e-1
-carbonyl chloride (exanple 5 1) was coupled with 4-
pyrrolidin-1 -yl-piperidine (Aldrich) to give the
title conpound. HR- I\/IS (ES, Exdm%k;:gﬁ cul ated for

C38H48CI 2N5 2 [é 67 erved 676.31 76.
5l PR)-Ge(6-tert-Butyl-4- ethoxy pyridin-3-yl)- 4 ,9-bis-(4-chloro-phenyl)-4,5-

Bh&g?lﬁ%)?idléﬁderhﬁmld%éﬂ -c?‘arsbnﬁi(-}ﬁlp@@ﬂhé]-1 Seatbdxyticoady S

dinnethiiphnide 5- di hydr o-i mi dazol -

-yl ]-(4-1sopropyl - p{:Per azin-1 yI) net hanone ChiralIn
a manner anal ogous the met hod descri®¥d in exanpl es
8, (4S,5R)-2-

(6-tert-butyl-4-etho thB- | )¢ 4, 5- bi s- (4-chl oro-
phenyl ) -4, 5-di net hyl - 4.5-_Nli hydr®s i ibi-dazol e-1
-carbonyl chloride (ex | & ) coupled with 1-

i sopropyl - pi perazi ne od) gixe the title
conmpound. HR-MS (ES, ) K ul for C36H4A6CI 2N5Q2
[(MrH) +] 650. 3023, erved 650/3022. Exanple 9 1 [ 1

, 4" ] Bi pi peridinyl Ci -yl -[(4S,5R)-2-fb6-tert-butyl-4-eth
oxy pyhdi n- 3-yl ) -4, 5-bis-(4-

chl or o- phenyl ) - 4, 5-di net hyl - 4, 5- di hydro i m dazol -

-yl]- E;et hanone Chj n.a manner anal ogpus to

met ho aggacrmeg@@a’qgog)%&%h%gmeéhoq ges %rlgs In examplgs 8, (4S,5R)-2-

(Gﬁtér?bbtybutéthoﬁ‘y F%Mme gyh% Brs3(4¥bﬁlofb éhé’rh)ﬂ) 445 Giredr =4 5-
phenyl) -4, 5-di dr o-i m dazol

ditwdepmyidazeleot- caré)omk@mpn@e SGXB)mmgéﬂdMﬁﬂ @_Q!Jp}@d with piperazine-

bR R Hepuemis | Odbwbd Bpiive I blé bdmpound. HR s

(ES, m/z) calculated for C3sHsCl2NsO3 [(M+H)"] 679.2925, observed 679.2927.

Example 97
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methoxy-propyl)-piperazin-1-yl]-
methanone

Cl Chiral

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 1-(3-
methoxy-propyl)-piperazine (Oakwood) to give the title compound. HR-MS (ES,
m/z) calculated for C37HasCloNsO3 [(M+H)*] 680.3129, observed 680.3133.
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C39H50C1 2Ns2 [ (M+H) +] 690. 3336, observed 690. 334.
Exanpl e 92

WA 2404047145, 5R) - 2- (6-t ert - But yl - 4- et hoxy- pyri di PCBER10)8/d63053

, 5-bi s- (4-chl oro-phenyl ) -4, 5-193 -
di met hyl - 4, 5-di hydro-i m dazol e-1
-carbonyl]-piperazin-1 -yl }-ethanone Chiralln a manner

anal ogous to the nmethod d®emnpledgi n exanpl es 8,
ééﬁ[@r& 580:12;706- terteBulykd-aiheni- ﬂyfﬁil913;y|)r455 b|SSL4fmI@'m pRenyl)-4,5-
S S Smivdad Lol Bl ROy, fovo-nie

thiemetpHahinpeylatimendnd drich) to give the ti tle

conmpound. HR-MS (ES, mlz) calculated for i
C35H42C 2N5CB&(M+H) +] 650 26 observed 6322662.

Exanpl e 93 ~
[ (4S, 5R) - 2- ( 6- te\@utw
- (4-chl or o- pheny DR

di met hyl - 4, 5- di hydr 6- Nm\daz
-yl ]-(4-dinmet hyl am n0xz plp N n- 1/§‘Ff\lxm9/tl@anone Chi r al

In a manner anal og, he mat ha?l described in

¥et oXYy- pyhdln 3 yl)-4,5-bis

exanpl es 8, (4S,5R
(6-tert-butyl -4-et hoxy-pyhdi n-3-yl) -4, 5-bi s-(4-ch| or o-
phenyl) -4, 5-di met iyl - 4, 5- di hydro-im dazol e-

of o DRUY e Bl 3“?'%%@?%%%9 3o "nte%@vr“feé'??ég -
ST A Syt et sl R

gumfftbwé lehwrpﬂml@@ld@dt%rbﬂn)éi ﬁwazwﬁdﬁ)ragew aCig, 5-
g o@ﬁl’oﬁﬁ%%é?@ﬁ O))waA's gouplpd_V\ith thiomorpholine 1,1-dioxide

azo
(Wﬁ@dﬂﬂekel@lpﬁﬂrﬂﬁidlg&e ttyd lil@cetnpoundi IR-MS (ES, m/z) calculated

for ngH4gC|2N605S [(M+H)+] 783.2857, observed 783.2856.

Example 99
4-(2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetyl)-piperazin-
2-one

Chiral

{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride salt (31.5 mg, 0.47 mmol, example 99), O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU, 19.7 mg, 0.052
mmol, Advchemtech), piperazin-2-one (12 mg, ) and triethylamine (0.05 mL) was
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hydrochl ori del n a manner anal ogous to the nethod
described in exanples 8, (4S,5R)-2-

W@ goovestiebut yl - 4- et hoxy- pyhdi n- 3-yl ) - 4, 5- bi s- (BCTYRP290%/063053

phenyl ) -4, 5-di net hyl -4, 5- dihydr.o-i m dazol e-1

- ny:l h i . l ., anpl.e 5 . .
L RpuGRiPenaRe N2Th P sTv2d PEB ) T et diluted witn
tihlorbttetaressemL i bRy dapoRashsd with odiint h(dikide0. P I\B§o|ut|on)
nmol , Lancaster? In the presence of_thethylam ne ﬁ .
ﬁqaturat@d $odinrp chlordgiegjutian @nd,water. Dichloromethane so utlon was

ﬁ%é E)f{gr %ﬁ%ofroﬁg ﬁr{aﬁﬂteﬁm %bﬁa"teetﬁ%(yolﬁ%%t% fite¥ed off; 2nd the
flldiata/d/eeﬂonmdaizaﬂeg in vlacao U@tmyﬂda{lpn [oé thee crudie-rgkidue by
acetic acid tert-but ester. , L

peparat QS’%‘F&?"—@ ((%VQ@?g PBagg elyling WER\AGR{eNIriR gng water) gave the
F?ﬂésc&r‘h Shha"(?o I?f}ﬁ '|)1R MS, (ES, m/z) calgulated for CssHasClN7Os

fe ydro-im dazo

HbBHOINEAG. 3}1)4 mbwved 148 B B8acet i c aC| d tertbutyl
ester was either reacted with Iithium hydroxide (2N
solution) in methanol and tetrahydrofuran at 50 C for
4 h or wth 1IN hydrochl oripxgfibi #0050 C for 2.5 h to
gl ve the title conpound. - nm z) cal cul at ed

dP-{¢d61%19B) 2nEcert BulyRApenoxEBYIH0S-yid¥sbised-gBeraphenyl)-
5, @ RYIS Sinvdro-iminazole; T SarRoRY kR REIFEA Y} 258 Wl <

M(41dtadepan-3ba8Y! ) -4, 5- dimethyl ~. -di hydro-i m dazol -i
-yl -’\-’\etrahydro-furan’\- car bonyl J- pi perazin-iyl]-

nmet hanone I n a Qner anal ogous to the net@dg@

descri bed in exanpl e
(6-tert-butyl

, (4S, 5R) - 2-
- - -4-e y%y in-3-yl)-4,5-bis-(4-chloro-
phenyl) -4, 5- di met hy[=4,\b- drp-i m dazol e-1
- carbonyl chloride a 5 1) was coupled with

pi perazi n-

In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride (example 94) was coupled with [1,4]diazepan-5-one (Oakwood
Products) to give the titte compound. HR-MS (ES, m/z) calculated for
Ca0H50Cl2N704 [(M+H)™] 762.3296, observed 762.3297.

Example 101
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-hydroxy-piperidin-1-yl)-methanone
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1-yl -(tetrahydro-furan-2-yl)-nmethanone (Alfa) to give
the title conpound as a m xture of diastereoners.

WOROMBATIES, m z) cal cul ated for C3 H46CI 2NSO4 PCIVEPH06§/063053

706. 2922, observed 706.291 8 ijgsxanpl e 96
4-[1(4S,5R) -2-(6-tert-Butyl-4-e hoxy-pyr&ﬁii p-S-yI )-4, 5-
bi s- (4-chl or o- phepyl ) - 4, 5- S ra

di nnet hyl - 4, 5- di hydnhg ni dazoje-1
- car bonyl ] - pi per azi n¢ taybo ic acid i
di met hyl am de Chiral I'n a]nmaan

met hod described in exanp
(6-tert-butyl-4-ethoxs
phenyl ) -4, 5-di net hyl -4, 3 hydr o-i m dazol e-1

- carbonyl chl ori de (fexanpl e 1) was coupled wth

pi perazi ne- 1-carboxylic Yd di met hyl am de (QGakwood)

to give the title conpoud. HR-M5 (ES, niz) cal cul ated

for C36HA5CI 2N6B [ (MHH) +] 679. 2925, observed

679. 2927. Exanple 97

! Ejsc E]R% (%@%%é%,%;qg%ﬂé% tﬁe (rer%er%%g dggcr:]r%end |:r31 gx@méég 8? I(APS,5R)-2-
(b-t@?f—buﬂyt-4+e'ih§k;}lw§mn131y|?ta% bisl(4-chloro-phenyl)-4,5-dimethyl-4,5-
-yl ]-[4-(3-nmet hoxy- propyl) - pi perazin-1 -ylxj- met hanone
divydeg-imidazolgahaaroaybtiigide (exaraple Sigtvasdcaladed Mibdt-

R BB {pR aidEna T ofine As cprporms: HRMSIGS 514
phienigted for THHMENINAJO:A(M+HYT) IBpdr 255, Bbdareldes 23.2551.
-carbonyl chloride (exanple 5 1) was coupled wth

1- (3- met hoxy-propyl)-pi perazi ne (Cakwood) to give the
title conpound. HR- NS (ESExampIe 102

of 8.\ (45, BR) - 2-
di)a:@-y )-4,5-bis-(4-chl oro-

[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3-hydroxy-piperidin-1-yl)-methanone

Chiral
o )
® I
N\ =
/
N \ N
=0
N
Cl { )
OH
In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 3-

hydroxypiperidine (Aldrich) to give the title compound. HR-MS (ES, m/z)
calculated for C34H41CloN4O3 [(M+H)'] 623.255, observed 623.2547.

Example 103
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-hydroxymethyl-piperidin-1-yl)-methanone
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15

m z) cal culated for C37H48CI 2NsG3 [ (MtH) +] 680. 31 29,
observed 680. 31 33. Exanpl e 98

WQ2q040471145S, 5R) - 2- (6-t ert - But yl - 4- et hoxy- pyri di PCBER10)8/d63053

, 5-bi s- (4-chl oro- phenyl) -4, 5-1¢¢ -

di nnet hyl - 4, 5- di hydr o- |nn|dazole 1
-carbonyl]-piperazin-1 -yl}-1 - , 1 _{i5ko-1 16-

t hi onor phol i n- 4-yl") >¢t ’anone | a nanner anal ogous to

the net hod descri bede Qqp! st .
[(4S,5R) -2-(6-tert- butyl-- X in-3-yl)-4,5-bis
-(4-chl oro-phenyl ) -4, 5- \

di met hyl - 4, 5- di hydro -z 1

- car bonyl ] - pi per azi n- nacetic acid hydrochloride
(exanmpl e 94) was caupl ed{w th thionorpholine 1,1

-di oxi de (Syntech Devel o t) to give the title

compound. HR- M5 (ES, m cal cul ated for

C39H49CI 2N6(GBS [ (I VRH) +] 783. 2857, observed 783. 2856.
Exanplrea 9®anner analogous to the method described in examples 8, (4S,5R)-2-

46 E@ 334 Lgl gﬁ? Byré |B}Té\ﬁl§/-|4)§gt§/ 4- chISFohBI%gnﬁyEIdelme%h% 4,5-
é}rh%ﬁo ﬁ‘ﬁiﬁ@iole“‘h éarfﬂdeﬁéfﬂohﬂé (J@?a‘?hﬁelm) was coupled with piperidin-4-

-carbonyl ] -pi perazin-1 -yl }-acety ﬂeram n- 2-one
yhinegianol (Lancaster) to give the title compound R-MS (ES, m/z) calculated

it SRR (kG 72207, SoSbRREIMBRE 3 V1) - &

4, 5-di net hyl -4, 5-di hydro-i m dazol e-1
-carbonyl]-piperazin-1 -yl}-acetic acid hydrochloride
salt (31 .5 rrg, o 47 moiExample)104 99) |

-
g{& [kﬁzﬁlﬁs rarre %Vﬂﬁréfoh%)f}/np w&lgf Yllor opho Ss%‘h%'%'%m phenyl)-4,5
(:Iirb?éfh’yl -4,9- cﬁhm}o ithi@enid| ertecaroday - piper @ity -yl}-1-pyrrolidin-1-yl-

perazin-2-one ( 12 nmg, ) and thethylamne (0.05 m )

RE€d in dichloromethane (2 m) and stirred for 2

h. The mxture was diluted witR dichlorgggthane (5
m ) and was washe h sodi um hydroxide (0.1 N
sol ution),

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 2-
piperazin-1-yl-1-pyrrolidin-1-yl-ethanone (Oakwood) to give the title compound.
HR-MS (ES, m/z) calculated for CagHagCloNeO3 [(M+H)] 719.3238, observed
719.3242.
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saturated sodi um chl ori de sol ution and water.
Di chl or omet hane sol ution was dried over anhydrous

wore@nesiltom sul fate. The solids were filtered oPET/ER2008/063053

the filtrate was concentrat edjgyn vacuo. Purification

of the crude residue by preparative HPLC (reversed

phase, eluting with acetonitrile and water) gave the
title corrpound (20.7 nmg) . EKE (168, m z) cal cul at ed

for C3 H 48 2|\|704£ (1 vRH) +] 14, observed 748.
34(43RBnBHE- tfot@ButyI- -ethoxy pyr|d|n -3-yl)-4,5-bis-(4-chloro- phenyl) -4,5-

55 nyi b IR nfos AL ALtaBohl A RidR kR bl - 3-Y!

, 5-di et hyl - 4, 5- dlhydro i m dazol e-1  Chiral
-carbonyl]-piperaﬂl hoyl}-acetyl)- [ 1
, 4] di azepan-5-one In apner nalogous to the nethod
descri bed in exanpl esx£
[(4S,5R)-2-(6-tert- mnyl-‘- v Tn-3-yl)-4,5-bis

- (4-chl oro- phenyl ) -4, 2
di met hyl - 4, 5- di hydr o- azaF€31

Wg, etic acid hydrochl oride
th

- carbonyl ] - plpera2|n 1
(exanmpl e 94) was céhpled 1 , 4] di azepan-5-one

(Cakwood Products) to givey title conpound. HR- NS
(ES, mz) calculated for C40 0CI 2N7O4 [ (M+H) +]
762. 3296, observed 762. 3297. anpl e 101

[(4S, I?«Ré ‘r’r?ar{r@‘rta‘ﬁ%lgdg%‘dlts%ﬁe RiIRSY dB¥E Y B eilamAes 8P (45 5R)-2-

- (4-chl or o- phenyl
6-tast-bylyl-4; Qihdxmpyimdjnfafylddz@btslm -chloro-phenyl)-4,5-dimethyl-4,5-

et FR PR A SRl RE o Vet T v et tad 1 4
&azéﬂéﬁw@%n@(Oakwood) to give the title comjound HR-MS (ES, m/z)

-tert-but et hoxy- pyri di n- 33/ 5-bi s- (4- chloro
c@ﬁglﬁmq for @ngﬁxb’v@g_[ﬂ\ﬂﬁl‘l) 1 636.2503, observed 636.2504.

Example 106
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-((R)-3-methyl-piperazin-1-yl)-methanone

W
SO
U\

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with (R)-2-

Cl

methyl-piperazine (Aldrich) to give the title compound. HR-MS (ES, m/z)
calculated for C34H42CI2NsO2 [(M+H)] 622.271, observed 622.2714.



di hydro-im dazol e-1 -carbonyl chloride (exanple 5 1)
was coupled with 4- hydroxypi pehdine (Al drich) to give
W@ b@Ivitibe conpound. HR-MS (ES, m z) cal cul at eRICT/BP2008/063053

C34H41 Cl 2NAGB [ (M+H) +] 623. 25f8 -observed 623. 2551 .

Exanpl e 102
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis

- (4-chl oro- phenyl ) - 4, 5- Example107

|netA($y8I-4 5- di hydro-im dazo

2+{AlC 5RHrQ§‘>x§erth@té/hﬂhqfshQX¥ pvr)dlﬁ&wérﬁoﬁrblw ehlpro-phenyl)-4.5-
Wﬁg-g%—ad g;%%% r’r{l@afcp@-1 U@JrB8HyIﬂ5ﬁ>‘é¥‘é£ﬁq -ylp-l\E@mlrﬁﬁiroxy-
5  pfopyBrdcdiarmide 4- et hoxy- pyri di n-3-yl)-4,5-bis-(4-chloro
- phenyl) -4, 5-di met hyl -4, 5- di hydro-i m dazole-1
-carbonyl chlorid exarrpl e 5 1) was coupled with 3-
hydr oxypi pehdi ne (A to give the title compound.

HR-M5 (ES, miz) cal¥ @ r C3 H4|CI2N4(13 [ ( MH) +]
623. 255, observed 62 7
[(4S,5R)-2-(6-tert-B y- yhd|n3yl) 4,5-bis

- (4-chl oro- phenyl)-A
di met hyl - 4, 5- di hydm daf@ f((\m%
-yl - (4- hydr oxynet hstApi @ehd\-nJl oneChi r al
In a manner anal &jous to the meth escrl bed in
exanpl es 8, (4S,5R)-2-

(6- t elrt a ndnHer 4neldyoxis-tohel netRoy U)aséntﬁad3llnse>(a4nr§lbé 900¢4-
hen |)-4,5-di net hyl -4,5- di hydro-i m dazol e
éﬁr%%)n%(%?ﬂt B ?@QWV@d@ 3y)vas- bé%(fbp@@rwphﬁnyl) -4,5-

dj
oRabl e Sy R BB AP bPEle B Bk e B o
10 hﬂdﬂb&loﬁhef{@iarﬂﬁﬂé?%)abasecaeﬂeﬂ&ﬁtfﬂ?@mln@momme 1@4diol (Aldrich)
to give the title compound as a mixture of diastereomers. HR-MS (ES, m/z)
calculated for C3sHagCl2NeOs [(M+H)"] 739.3136, observed 739.3139.

Example 108
15 2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-isopropyl-N-methyl-

acetamide

Cl Chiral

N kw
=N
e
20 In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride (example 94) was coupled with isopropyl-methyl-amine (Aldrich) to



2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) - 4, 5-

Wa@lewenknbt 4, 5- di hydr o-i m dazol e-1 PCT/EP2008/063053
-carbonyl ] -piperazin-1 -yl}-djgopyrrolidin-1

GlehP RIS SRR HEEME (BEHhin 28Rl sl Yo EoHECRISS vty

721 133014; biderled 72t IBBYY: pyhdi n- 3-yl ) - 4, 5- bi s- (4-chl oro-
phenyl ) -4, 5-di net hyl -4, 5- di hydro-im dazol e-1
-carbonyl chloride (exanple 5 1) was coupled with 2-
pi perazin-1 -yl-1 -pyrrolidigyh.apl hanone ( Cakwood)
to give the title conpound. S ., nmlz) cal cul ated

5 NGUertGBLSDﬂyMQ({Aql(\WRD-QMSFtbﬁ}blﬁyll&eﬁﬂﬁ@rpwhﬂr@BV}&)M,'6-bis-(4-ch|oro-
19. 3242. Exanmpl e 105 . , . .
@h?fasd)sfléfrsl'-”g%w:‘l,érq'hssifpym'd@@ﬂ%x%?rB9fﬂY'bP'H9faaZyn71-sd}:-gcetam'de
bi s- (4-chl or o- pheryyl ) - 4, 5-

di nnet hyl -4, 5-di hy -|nn|dazole 1 -carbonyl] [1
, 4] di azepan- 5- one @I a manner anal ogous to the

nmet hod described in npl eg (4S, 5R) - 2-
(6-tert-butyl -4-et hoxs ng@y—ﬂ?{& 5- bi s-(4-ch| or o-
phenyl ) -4, 5-di net hyl - 5 di m dazol e-

- carbonyl chloride vvas coupl ed W|th [ 1
, 4] - di azepan-5-on |vé¥{he title
conmpound. HR- M5 ) r C34H40CI 2N5(3
[ (MtH) +] 636. 250 observed 636 2 4 Exanpl e 106

[(4S, 5R) - 2- (6- tert But yl - 4- et hoxy- pyhdi n-3-yl)-4,5-bis
- ( 4- c il amanstes Apla)ogpus-to the method described in examples 99, {4-

PRt iU BpRY RS v)rd Sihis Hissioeo-ehepy-4.>

10 dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride (example 94) was coupled with tert-butylamine (Aldrich) to give the
titte compound. HR-MS (ES, m/z) calculated for C3gH51ClIoNgO3 [(M+H)']
721.3394, observed 721.3399.

15 Example 110
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-

methanone
Chiral
o >
& o
N\ —
/

N \ N
=0

(\N

"

/0
20 In a manner analogous to the method described in examples 8, (4S,5R)-2-

(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-

dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 1-



In a manner anal ogous to the nethod described in
exanples 8, (4S,5R)-2-

W@ goovestiebut yl - 4- et hoxy- pyhdi n- 3-yl ) - 4, 5- bi s- (BCTYRP290%/063053
phenyl ) -4, 5-di net hyl -4, 5- dihydr-o-i m dazol e-1

RS oA OB SRR Bl e i BBl eRavs (es,
WﬁwmateldRol\/Sgﬂﬁ%lzmsmsgém%Hb*gBea.2‘329, 684K 861089,
[ (MHH) +] 622.271 , observed 622.271 4 . Exanple 107

2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

, 5-bi s- (4-chl or o- phenyl ) -4, 5

di nnet hyl - 4, 5-di hydr o-i nni dacsamele 111

E(4Srmm4(64mmnﬁz4-efhbxy3{ily}idN~B1?yl)%,Ghmswﬁﬁwgomhﬁhw-&&

acet am de | n manner ana us to the net , ,

QGatPy g Ry Eonrmaiol Jo - o To-hyaroky-elhoxy)-etnyil-piperazin-1-
: ~2s (6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis

£llﬁjl%:tﬁlﬁ%?%?phenyl)-4,5-

di met hyl - 4, 5-di hydro-i m dazol e-1 Chiral

- car bonyl ] - pi per azi 64 }-acethk aci d hydrochl ori de

(exanpl e 94) was coupl i §h 3-@m no- propane-1

,2-diol (Aldrich) to grwvé [ ound as a

m xture of diastereoner cal cul at ed

for C38H49CI 2N6(Bb [ ( M+ observed 739. 31

39. Exanpl e 108 O

2-{4-[(4S, 5R) - 2- (6-CErt - Bt yN- 4- et hoxy- pyridin-3-yl)-4

, 5-bi s- (4-chl oro- phenyl) - kg) di met hyl ~.

-di hydro-i m dazol e-i -c&a¥bonyl | - pi perazi n-

-yl J- N-i sopr opylo-MWnE? hyl acet ani de Chiral In a manner

anal ogous to the nethod described in exanples 99, {4-

[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis

dl( fref | {a)fn%n— Peﬁin | ng 49’_u%;{p&g%meéhqd described in examples 8, (4S,5R)-2-

(6-aarbpoyl-H-dthOR)-pyidin 13-ylyl4} 5-8Rel4-6nidfd-Phenyl)-4,5-dimethyl-4,5-

dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 2-(2-

piperazin-1-yl-ethoxy)-ethanol (Aldrich) to give the titte compound. HR-MS (ES,
m/z) calculated for C37H4sCl2NsO4 [(M+H)'] 696.3078, observed 696.3076.

Example 112
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-(4-methyl-piperazin-

1-yl)-ethanone
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hydrochl ori de (exanple 94) was coupled wth
i sopropyl -nethyl -am ne (Al drich) togive the title

w@oowpoenel HR- M5 (ES, mfz) cal culated for C3 HPCT/EP2008/063053

51 Cl 2N6Q3 [ (M+H) +] 721 . 3394,119hserved 721 . 3399.
Exanpl e 109 ol
N-tert-Butyl-2-{4-{(4S 5R)-2-( tert-butYi® 4- et hoxy- py
ridin-3-yl)-4,5-bis: .hlorop enyl ) -

4, 5- di met hyl - 4, 5-di h{ m dazgle- 1

- car bonyl ] - pi perazin-1 anny iral In a
manner anal ogous to th et ljod écri ed i n exanpl es

99, {4- j
[ (4S, 5R) - 2- (6-t er i (*ANet fbxy- pyhdi n-3-yl ) -4, 5-bi s
- (4-chl oro- phenyl ) -4, 5- )

di met hyl -4, 5-di hydro-inj ole-1
-carbonyl ] -pi perazin-1\-yl}-acetic acid hydrochl oride
(exanmpl e 94) was coypl ith te/t-butyl am ne
(Aldrich) to give sz' itle conpound. HR-M5 (ES, niz)

cal cul ated for C39Hpl &I 2N6O3 [ (M+H) +] 721 . 3394,
observed 721 . 3399 Exarrpl e 110

ngCSR%,,rr@ré}eét n,a{og%%tg to the %eqr?og de ggr%ed in gxa)mples 8, (4S 5R)-2-
- F&]ﬁf ?4 V- &teganggﬁ ARl gﬁ@b st 4-chjoro- Psnenynyh -dimethyl-4,5-

me ony |peraz anone
d]hnydad |m|daaoleerhnenboauytad:rdgode (exam;bie ﬁﬂE)Masdcojmtent itadl -(4-

BT TB Ry v 2RSS bz fal-Rthengns (bssresny BB 1 givg the tile
e&%&sbhd 4Hﬁ MBWE@MH/zﬁcélcu%*téB’ﬂfr%bmz@N@ G[W+Hr)1 ] 748.3503,

-car bonyl chloride (exanpl e was coupl e
obsevRdld8uddMny| - pi per azi ne (Ast atech) to give the
title conpound. HR-Ms (ES, mlz) calculated for
C34H42CI 2NsO4S [ (I VRH) +] 686. 2329, observed 686. 2329.

Example 113
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-cyclopropanecarbonyl-piperazin-1-yl)-

> Chiral

methanone

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with piperazine-
cyclopropanecarboxylic acid (Aldrich) to give the title compound. HR-MS (ES,
m/z) calculated for C37H44Cl2NsO3 [(M+H)"] 676.2816, observed 676.2814.
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Exanpl e 111
[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-bi

W@ 2(0d/0¢nbor o- phenyl ) - 4, 5- PCT/EP2008/063053

di net hyl - 4, 5-di hydro-i m dazal +1® -

-yl1-{4-[2-(2-hydroxy-etho - et - pi perazin-1 -

yl }-met hanone Chiral In a Mﬁgl ogous to the

ﬂngl{QIMQ@SBRMd(&t@rtGB@tWH@h g’ bf‘rﬁhﬁ@-yl 4 5- bls (4 chIoro-
tert-butyl et hoxy- pyhdi n- i s-(4-chl oro-

ph@mw} # udimethwet. Aydihydrg-imidaspir- 6 qaﬁbqwbpl@enazm 1 -yl}-acetyl)-
I_ exanple 5 1) was coupled with

Bﬁ%gg?@%ﬁp fgéﬁﬁn&ﬁﬁ”é - et hoxy) - et hanol (Aldrich) to

give the title conpousd, HR-M5 (\ES, nfz) cateid at ed

for C37H48CI 2NsO4 [ ( MtH) 696. 3008, observed

696. 3076. Exanple 112

2-{4-[(4S,5R)-2-(6-tert- Butyl

, 5- bi s- (4-chl or o- phenyl ) (4

di met hyl - 4, 5-di hydro-i mX- Ie-ﬁo

- car bonyl ] - pi per a2| n ¢l -y N( 4- net hyl - pi per azi n-

1-yl) - et hanone- | /In a manner anal ogous

to the nethod descrl bed exanpl es 8, (4S,5R) -2-

(6-tert-butyl-4-etho {(;}yhdln 3-yl)-4,5-bis-(4-chloro-
I

4-) XYy, Fdin-3-yl)-4

phenyl) - 4, 5- di net hy di hydr o- |n1dazole 1
-carbonyl chlorideg mple 5 1) was coupled with
1-(4- nmethylpip n-1-yl)-2-pi perazin-1 -yl -ethanone
(I bscreen-BB) to)gitie the title conpound HR- M5 ( ES,

nm z) cal cul ategffor CA0H52CI 2N7O3 [ (M+H) +] 748. 3503,
observed 748. 3504

In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid

'4

hydrochloride (example 94) was coupled with 4-piperazin-1-yl-benzonitrile
(Fluka) to give the title compound. HR-MS (ES, m/z) calculated for
CasHs3Cl2NgO3 [(M+H)'] 835.3612, observed 835.3611.

Example 115
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-hydroxy-1,1-

dimethyl-ethyl)-acetamide

Cl Chiral
Oy,
N —
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Exanpl e 113
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis

WO gebookilier o- phenyl ) -4, 5- di met hyl . - di hydr o- i PETHER2908/063053

-yl 1 ~-cycl opr opanecar bonyl - pi pgrazi n-i -yl )- nethanone
i raly A SRS § R diRol BESBREIPH HaRGHEEES, (4.

K(@StER)tz &t b@twmh@thbx plyﬂd.rm @ymw 543|§(¢1bﬁr0€(4-pﬁbh9|1)4-5-
1 e

5-di net h dro-i m dazol e-1
dtfféﬁt bnfifﬁ ERYSPrif Q@k@ﬁwafbgnnj PiRgsazapylEacelic acid

BB SR s S5 1 om0

(Adri€i¥)Abldyive HbiERk E¢rivbolind. MRAMB]ESS m/absalcuiated for

76.2814. Ex le, 114
G a0 RS TERS 35.3641 bvered A7 8% 2hoxy- pyr | di n- 3
-yl )-4,5-bis-(4-chl orophenyl) -
4,5-dinnethyl-4,5-dihydro-innidazole-l
- carbonyl ] - pi perazi n- 1- ylExamopte/116 pi perazin-1

AP BT Erler L e B P dn i B LRI GOR- by 5-
Hﬁﬂéhgﬁa 52dik rbarﬁudéwé/h -CarBbRKBipRYAAR 1=A3-W-02-AydroRy/ S -

| or o- phenyl
hydi@lthleiw|5 meﬂwﬁmylh@@%tamlcée 1
- car bonyl ] - pi per azi By, 1 -yl}-acetic acid hé(drochl oride
(exanmpl e 94) was coup th

4- pi perazi n-1-yl - benza I,\(Floa to give the title
conpound. HR-M5 (ES, m Z ted fpr C46H53Cl 2N8(O3
[ (MtH) +] 835. 361 2, obseg\ep 358 1{ Exanple 115

In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride (example 94) was coupled with 2-amino-2-methyl-propane-1,3-diol
(Fluka) to give the title compound. HR-MS (ES, m/z) calculated for
C39H51Cl2NgOs5 [(M+H)™] 753.3293, observed 753.3292.

Example 117
4-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-piperazin-2-one
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2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) - 4, 5-

walReweknbt 4, 5- di hydro-i m dazol e-1 PCT/EP2008/063053

- car bonyl ] - pi perazi n-1 -yl}-MNj@2- hydroxy-1 , 1 -
di met hyl - et hyl ﬁet amde Chiralln a ner anal ogous

to the nethod desc ed in exanples 99, 42
[(4S,5R)-2-(6-tert- @ Q}ethoxy pyhdi n-3-yl)-4,5-bis
- (4-chl oro- phenyl ) -

di met hyl - 4, 5- di hydr o- |::tazol -

- car bonyl ] - pi per azi n- ey claci 8 hydr ochl ori de
(exanpl e 94) was co

2- am no- 2- net hyl - ;}uch) to give the

title compound. HR- ES) m cal\culBted for

C39H51 Cl 2N6eO4 [(IQ?RH) +] 737.3344, observed 737.3342.
Exanp .

o T £ 8uye of pioerazin2a0n (141 & Hd<) MRt AldKeBl 19
p@ehd&reéﬂ-c@l‘bo)dyﬁc pbringHbutylSester (2.43 g, 12.21 mmol, Aldrich) and

di met hyl -4, 5-di hydro-i ni dazol e-1
SQaiHBLRCEloxy et piwﬂﬂdq (2 99}9, N2(231rﬁ5ﬁ@+ axgrigh).inglichienegnethane

ggr?al ogous ﬁttéta#‘t a%tpﬁod d scr Srl %Weg?‘gtbrt es Lb@t%g\r&ork up,

{HeASUBR)reRid (16 Weaes purifigidythy Aast h@mmnpghdmatdgmbmy {sibedgsl, Isco

8;4%Chl rtﬁlgg/\r)@y é%} gégt_ﬁn{qjggq)pgane) to give 4-(3-oxo-piperazin-1-yl)-
heﬁh@li ]candv%gﬁé‘ébﬂ tbrt= tMJ - ékﬁé‘rtmcmg) d hydrochl oride

(exanp e s coupl ed
2-am ﬁd3£9xceplﬂe|rapndpﬂ|)r@+merl,dmeiﬂfﬂarlQ@tmhlzza)tzld ergbutyl ester (660

oM SRS 1 (R k)5 PR Ry Bicratio gy L) was
FI38®! ¥hé hdixture was stirred at 50 °C for 2 h. After removal of all solvents,
acetonitrile (2 x 10 mL) was added and removed twice. The residue was then
lyophilized to give 4-(3-oxo-piperazin-1-yl)-piperidine hydrochloride (665.8 mg).
In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 4-(3-oxo-
piperazin-1-yl)-piperidine hydrochloride to give the title compound. HR-MS (ES,
m/z) calculated for C3sH47Cl2NsO3 [(M+H)'] 705.3081, observed 705.3081.

Example 118
4-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-1-methyl-piperazin-2-

one
Cl Chiral
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4-{1
-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-b

WO 20004411 or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydr o-i m dazal g<s1

2 BRIt A B REGREL I T4 s oo

6h§rﬁy|gh)5 -difnef@d, Bftnh)(ihrbﬂmldazoq‘@ﬂ t@mbmA;rl] grpeddm 4- é/l} piperazin-

tert ester 12. 21 mmol ric

2, ,
aﬂqﬁwt mgc@mmpfﬁaﬂ %Wass dissobveggn g\, N1@Wp1hyi12a5mamlde (1mL),
g&nﬁpgﬁ c{r|d% @Oeﬁm)e%w@ﬂ%o(ﬁgt ecnz%aaa?cﬁge\% r stirring for

Spnint hetloyl umhhde ¢e i08ual wWalglriph) whé @ddbd Thastixtced was stirred at
chr Onat;%r%;pg?agz%é;r hﬁ%th@&ra&@? Q?g utc? rvr\]/asegul#ltﬂleggon\l\g hPLC
ﬁ'e(/érs%élcb @eél%i%hg m?tw%éeto@'trﬂé '%af\g’i@tér) B YR t'|tFe Aot (34

ert-but ester eraz n-

mgal)) HBrMSr(EdS me/z). calcaeleck jari CsoblaiGl N« [(Mt!ri-h)T] 76&@238
ssolved in nethanol (5 m ) and 1N

ﬁ??ﬁrggﬁl)%g?@d'gci d ( 10 M ) was added. The mixture was

stirred at 50 OC for 2 h. After renoval of all

sol vents, acetonithle (2 x 10 nml ) was added and
removed twi ce. The resi dueExampl@dd9| yophilized to

i - £ 3 e I e
s R s SRR AR Sk BB b Y REe sbithBaReRU 4
diesethi/oe8-dinydrsanmd 518 -yl 3SR)d1 roxy-butyl)-piperazin-1-yl
(6- texr/t but yY 4- et hoxy- p%/llﬁ 3- yr?};d yS blys)FzEl chl oroy-]

On&4, 5- di met hyl - 4, 5- di hydr o- i mi dazol e-
-carbonyl chloride (gxanple 5 1) was coupl ed vvith
4- ( 3- oxopi perazin- 1 ) - pi pehdi ne hydrochloride to
give the title corrpoHR’ (ES, mz) calcul ated
for C38H4A7CI 2N6B | ( N/ + observed
705. 3081 . Exanple 118
-[(4S,5R) - 2-(6-tert-Butall-4/et -pyridin-3-yl)-4,5-b
i s-(4-chl oro-phenyl) - -

N\
O>/\ N\\/N O
cl H
0]

Piperazine-1-carboxylic acid tert-butyl ester (1.17 g, 6.28 mmol,

Lancaster) and toluene-4-sulfonic acid 2-(2,2-dimethyl-[1,3]dioxolan-4-yl)-ethyl
ester (1.98 g, 6.6 mmol, prepared from (2,2-dimethyl-[1,3]dioxolan-4-yl)-ethanol
and tosyl chloride) and potassium carbonate (1 g, Fisher) were stirred in
acetonitrile (22 mL) overnight at room temperature. After aqueous workup, the
residue was purified by flash column chromatography to give 4-(3,4-dihydroxy-
butyl)-piperazine-1-carboxylic acid tert-butyl ester (0.52g), which was
deprotected with 1N hydrochloric acid in methanol at 50 °C to give 4-piperazin-1-
yl-butane-1,2-diol hydrochloride (360 mg).

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 4-



di met hyl - 4, 5-di hydro-i m dazol e-1
- car bonyl ] - pi pehdi n-4-yl}-1 -nethyl - pi perazi n- 2-
W@mﬂ&lm{ﬂml PCT/EP2008/063053
[(4S,5R)-2-(6-tert-Butyl - 4-efjgaxy-pyridin-3-yl)-4,5-b

bbstasifiy i BRATH! & nior Y Rics B N Yt e ByHBATE HR s

?@fmyzf; chlcl) ateg ol s$RLEIER DN [(M- )} 698 BEY S sbseaned 696.3074.
1 m ), sodium hydride (60%in nmineral oil, 20 ny,

Al drich) was added. After stirring for 5 mn met hyl

iodide (0.03 m _, Aldrlcr‘légE Eﬁgﬂ?d The mxture was

stirred at anbi ent tenpe 3 h, and the crude

5 E(AS;‘&FC)LZ-\(ﬁﬂserp@ut)ﬂ+4edthmxyq)yHBLrQ3{yt)e4/érmw-mhme phenyl)-4,5-
el utjng, w cetonithl e and water ive the Ie
dioihuies Bivgpmigedas oebl T g M Iamoe A4

W N6C3 [ (MH) +] 7 19. 3238, observed 7 19.3242.

ﬁE:;xéanp eeilg
[ (4S,5R)-2-(6-tert-Butyl - 4-et haxy- pyhdi @sidt yl ) -4, 5-bi s
- (4-chl oro- phenyl g k-
di met hyl - 4, 5- di hydro
-yl]-[4-(3, 4-di hydroXy
met hanone Pi perazi ne- 1-

in-1 -yl]-
tert-butyl
. and

t ol uene- 4-sul foni ¢ ad {) Bl-dl et hyl -[ 1

, 3] di oxol an- 4-yl ) - et #y+es er \\y.. 8 g, 6.6 nml,
prepared from (2, 2-di net hyl - o

3] di |
po% aISSI um carébona @UPQ% thgﬁ%éhaec?)&bmégs'ﬂ Pt éﬁﬂgs 8, (43,5R)-2-
10 e&mmbu‘lyh”@tb@@ pinidinaGeyIdghbisad-cldoro-peemyg)-dSudienethyl-4,5-

rhé(gr aq Sedﬁ%érﬁ;&ngbgrggﬂég | dueQ)\ABSsﬁ)Q/\l/Jars coup‘fledb ¥vrth
ﬂw‘ér%oﬂpﬁéﬂhhédlr 13)6}’63&{‘](%/ g%yntéé%ﬁbﬁvé‘ﬁre]ﬂtrec@drﬁswﬁd HRMS (ES,

tert-butyl ester
m/z) calculated for 033H390|2N404S [(M+H)"] 657.2064, observed 657.2067.

15 Example 121
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-piperidin-1-yl-

ethanone
Chiral

20 In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 2-



deprotected with 1IN hydrochloric acid in nethanol at

50 Cto give 4-piperazin-1 - yl-butane-1 ,2-diol
whyweoehbori de (360 ng). I n a manner anal ogousPCDEP1968/063053

met hod descri bed i n exanpl es. 8,7 (4S, 5R) - 2-

-tert-butyl-4-.et hoxy- i nN-3cyl).- - bi s-.(4-.¢hl aro-
Bl g7 e ik T3 efher ik Gk 16 BlvB 158 168 Bhbouna
HERME(BS, mhzli @bidm%téemloﬂsﬁ:@m(s@@ﬁmql 738.3894 observed
4-pi perazin-1 -yl -butane-1 ,2-diol hydrochloride to
635@39% title conpound. HR-MS (ES, mfz) calcul ated
for C37H48CI 2NsO4 [ (I VRH) +] 696. 3078, observed
696. 3074. Exanple 120

5 [(4S,5R)-2-(6-tert-ButyExamglech22- pyri di n-3-yl) -4, 5-bi

é{{%i‘%:|f5%‘%-S(fégﬁ%g%&@ﬂﬂ%tﬁ%’ﬂopyridiDgﬁ-yl)-$415-itv'@:@1-qygr_olphenyl)-4,5-
G OISO LB 0 OO i)

ads8abR)e 2-
(6-tert-butyl -4-ethoxy-pyhdi n-3-yl)-4,5-bis-(4-chl oro-

phenyl ) - 4, 5- di net hyl - 4, 5- di hy&go-i i daZl¥feé- 1
-carbonyl chlorid I'"‘:u ple 5 é was coupled with

t hi onorpholine 1,1 -i e (Syatech) to give the
title conpound. HR- M5(E IPg zé&?&j Ctg ated for

C33H39CI 2NAOAS [ (Mt 5420 ,\fob rved 657.2067.
Exanpl e 121

2-{4-[(4S,5R) - 2-( @y Bub%T’NA—wet hoxy- pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) -4, 5-

di met hyl - 4, 5- di hydr o-i m dazol N

-carbonyl ] -piperazin-1 -yl}-1 -piperidin-1 -ylethanone
Chiral In a manner anal ogous t® Ne nmet hod descri bed
in exanples 8, (4S,5R)-2-
O/_/

10 In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride (example 94) was coupled with 2-amino-ethanol (Aldrich) to give
the titte compound. HR-MS (ES, m/z) calculated for C37H47CloNgO4 [(M+H)']

15 709.3031, observed 709.3029.

Example 123
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-[1,4]dioxan-2-

20 ylmethyl-acetamide
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(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis-(4-chloro-
phenyl) -4, 5-di net hyl -4, 5- di hydro-i m dazol e-1

WO eapoenygl chl oride (exanple 5 1) was coupl ed RET/RP2008/063053

2-piperazin-1 -yl-1 -piperidingl -yl -ethanone
(Cakwood) to give the title conmpound. HR-MS (ES, m z)
cal cul ated for C40H;| Cl 2N6(3 [(I\/Fv>>—|)+] 733. 3394,
observed 733. 3392. HPRe 122

2-{4-[(4S,5R) - 2-(6- ter >

, 5-bi s- (4-chl or o- phenyl
di nmet hyl - 4, 5- di hydr o-i Jn

- car bonyl ] - pi perazi n- (2 hydr oxy- et hyl) -

acetam de Chiral | nca ned ner(’)\%ﬁw'%gous to the nethod

descri bed in exanples 99, {4- &y
[(4S,5R)-2-(6-tert-butyl-4-etho hdi n-3-yl)-4,5-bis
(4-chl or o- phenyl) - 4, 5-

di net hyl - 4, 5- di hydr o-i mi dazol e- 10

-carbonyl ] - pi perazin-1 -yl }- éPégqﬁbid hydr ochl ori de
(exanpl e 94) was coupl ed w th 2-Aam no- et hanol
(Aldrich) to give the title comfound. HR-MS (ES, m z)

gﬁggﬁl,ng%%%g@%@@:gné '\ﬁ%tﬁw 'aqeselrlge%gmseq{?mples 99, {4-

R4S§R)€%5ﬁ)ﬁ bZIf)(Iﬂhéthbk -Blytldlln ZyHtd)Bdys-pchidra-pBen|)-445-
amﬁtlhfﬁlyﬁi %ﬁigyﬁ\%ﬁm%{' ¥@n10%@ggp@ylkplperazm 1-yl}-acetic acid

R &Vo%ﬁl'&‘lhla (Qké’ﬁb%z?@ was %&Jpl%’dé/\ﬁg'i @%43'&5% B2yl I-methylamine

aceta manne Us 1o th
d‘datqumelnmfrc)dxxgmpItbe ti®l8,copgpound. HR-MS (ES, m/z) calculated for

L3, s T rhusbaosibosy /Reideg 314501 s
di met hyl - 4, 5-di hydro-i m dazol e-1 .
- carbonyl ] - pi perazin-1 E-xsgrr}u&Ig%eZtall c acid
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3-hydroxy-pyrrolidin-1-yl)-methanone
Cl

Ereast
O +Q,

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-

dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with pyrrolidin-

3-ol (Aldrich) to give the title compound as a mixture of diastereomers. HR-MS
(ES, m/z) calculated for CasH39Cl2N4O3 [(M+H)"] 609.2394, observed 609.2393.
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hydrochl ori de (exanple 94) was coupled with [ 1
, 4] - di oxan- 2-yl -net hyl am ne (Matrix Scientific) to

w@raoe/oshertitl e conpound. HR-MS (ES, m z) cal cRCHER08/063053

for C40H51 Cl 2N6OB [ (MHH) +] 76593293, observed

765. 3289. Exanple 124
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis
- (4-chl oro- phenyl ) - 4, 5- Example 125

di met h di hydr o-i nmi dazo

{1~ K%Sl’%r?oﬁ@rI%VBﬂa{l14d$tholy -Pyriginng-iyhthdrhés-(4rclloro-phenyl)-
g@@g@@gﬂ,g%‘?ﬁgﬁd%gm‘idﬁzﬁﬁ NSRRI RE /i B-AXBIaRRC acid tert-
byt estier but yI - 4- et hoxy- pyhdi n-3-yl ) - 4, 5- bi s- (4-chl oro-
phenyl) -4, 5-di rreth | -4,5- di hydro- i ni dazol e-

“carbonyl chlori d&l( exanpl e 5 1) was couﬁf"é"ﬂl with

pyrrolidin- 3-ol (Abd to give the title conpound
@ egme(D

as a mxture of di HR-M5 (ES, m z)
cal cul ated for C33H39

NGB8 /TN ] 609.2394,
observed 609. 2393. Exanfil &8
{(S)-1-[(4S, 5R) - 2- (a-t€riN But -4-ethoxy-pyridi n-3-yl)

-4, 5-bi s- (4-chl or onyl}‘N@ o

4, 5-di net hyl - 4, 5- dpdydr 001 nn Z 0l

- car bonyl | -pyrroCi di n-3-yl }- car B4ni o cid tertbutyl

ester Chiral In a nmanner anal ogous to the nethod

descri bed in exanples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis-(4-chloro-
phenyln a ndndir metlogoud, 16 -the netldlod descritzecbineexamples 8, (4S,5R)-2-

- i d I .1 led with (S)-
(RG4S Gho B WA Bisr - Bt R Bl o Setia. -
M'yard PhidakQed -\ésradhg Eniblige @&@@5@%1 ) SRy withgs)-
calcul ated for C38H48CI 2N5O4 [ (I VRH) +] 708. 3078,
pyselidied-yo@rdadic acid tert-butyl ester (Aldrich) to give the title compound.
HR-MS (ES, m/z) calculated for C3sHasCl2NsO4 [(M+H)*] 708.3078, observed

708.3081.

Example 126
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-thiazol-5-yl-

> Chiral
0]

acetamide
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Exanpl e 126
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

WQ 2008/0871614- chl or o- phenyl ) - 4, 5- di net hyl ~. PCT/EP2008/063053

-di hydro-i m dazol e-i -carbonyjldo-pi perazin-i

ahai opbtd e sl B e Mo Bentu B B hupues g, -
[((46$F5)EQ (@tér@bbﬁﬂ-m @thb)d/ -pYri€inb@yh)- 3 -(4-3hiokd-phelylpiss-

aim@hhﬁggglgy@pﬁgm@qugmd@p[bp@yl]rplperazm 1-yl}-acetic acid

EORARYE (BIATERZIY das Kbl BASH AT JLAGREAIHEN) to
gwecthecnm commiuve. HRMS (ES, mmmawwbtewﬁbrl\&sﬁmznmaS

WA EanShspreristignesis, ) 4020

2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s-(4-chl oro-phenyl) -4, 5-
di met hyl - 4, 5-di hydro i ixaarplect 27

r n ridi -yl acet.am de
S B R bR i retohePvib a5 b e iy -4 5
[m@"?%%%@?%&&'?ﬁd%zuﬂ'eyﬂ SRR Lt sl
acetagtider o- phenyl ) - 4, 5-
di met hyl - 4, 5-di hydro-i m dazol e{1 Chi
- carbonyl ] - pi peraélI n-1 -yl}-aceyic acid rH%Irochl ori de

(exanpl e 94) was CoO 1 oY with gyridin-3-ylam ne

(Aldrich) to give the conpaund. , HR-M5 (ES, nl z)
cal cul ated for CA0H46LT 2 WM. 3034,
observed 742.3034. Exanple-28 \_y

2-{4-[(4S,5R)-2-(6-tg | - 4- et hoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phe

NN

In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride (example 94) was coupled with pyridin-3-ylamine (Aldrich) to give
the titte compound. HR-MS (ES, m/z) calculated for C4H46CloN7O3 [(M+H)']
742.3034, observed 742.3034.

Example 128
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-phenyl-acetamide




di met hyl ~. -di hydro-i m dazol e-i -carbonyl | - pi perazin-i
-yl J- N- phenyl -acetam deChiral In a manner anal ogous to

w0 b@etihnod descri bed in exanples 99, {4- PCT/EP2008/063053
[(4S,5R)-2-(6-tert-butyl-4-etigxy-pyhdin-3-yl)-4,5-bis
- (4-chl oro- phenyl ) -4, 5- Chiral
di et hyl - 4, 5- di hydr o-i mi dazol e- ra
- car bonyl ] - pi per aZzi yl }-acgtic acid hydrochl ori de
(exanmple 94) was couf] ed M h aniline to give the
title conmpound. HR-M5 (ES N’.L@meted for
CAl HA7CI 2N6CB [ (MrH) +] _744~\308L_ ) observed 741 .3079.
Exanpl e 129
2-{4-[(4S,5R)-2-(6-t€ BupyIn4xet hoxy-pyridin-3-yl)-4
, 5- bi s- (4-chl or o- plehyl ) - 4, 5-
d| met hyl - 4, 5-di hydro-im dazol
-carbonyl]-piperazin-1 -yl}-N pyh i n-4-yl acet am de
Chiral In a manner anal ogous t® g met hod descri bed

in exanples 99, {4-
[(4S,5R)-2-(6-tert-butyl -4-ethohdi n-3-yl)-4,5-bis

- (4-chl oro- phenyl) - 4, 5- di net hyl %- di hydr o-i m dazol e-
1 -carbonyl]-piperazin-1 -yl}-acetic acid

hydrochl ori de (exanple 94) was coupled wth
pyridin-4-ylamne (Aldrich) to give the title

c onpolma matRekan@kgousita the alatibd tedcrilmad i64dahqleR KOOZ-

SRR e BN 4 RO Y s e S s ERioF g nyiites-

5 Hiﬂﬁ’é@ﬁyl%@&hfbr@ Mhdaz‘blé‘_ﬂbéa?rbé [-piperazin-1-yl}-acetic acid

chl or 0- phenyl) di met hy di hydro-im dazol -1
h@rlﬂar(en@mple 94) was coupled with aniline to give the title compound.

ﬁi?@% (B8 (ARG G PN Ry PR P41 9681 Skoved

7411 l3pdpo-i m dazol e- i
-carbonyl | -pyrrolidin-Sy”-carbamc

10 Example 129
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-pyridin-4-yl-

acetamide
Chiral

15 In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-



10

15

20

acid tert-butyl ester ( 12.6 ng, exanple 125) was
diluted with nethanol ( 1 .5 m ) and thfluoroacetic

w@eid/odnstl m ). The mixture was stirred at 75PGDER20D$/063053

1 h. Thionyl chloride (0.3 m{op was added dropwi se and

e SR A 1 e BB sk i ol pe©

Ei/drbcarodudeqakémplezm wWhas hod@%wtw%ymnat Ié@ﬂiél()l\ldrlch) to give

droxid Purification of the crude pro

B’teetﬁkﬂ e@mnpeuMpbLtR(MeESs uzherisd ates) tor |G19H%Q3N7Os [(M+H)']

t t the titl duct
e ePRd TRt 71 U ) RN (ES, M)

cal cul ated for C33H40CI 2N5C2 [ (M+H) +] 608. 2554,

observed 608. 2554. Exa e 131 1
-[(4S, 5R) - 2- (6- tert-Bu?%LmQﬁdgé/-pyhdin 3-yl) -4, 5-bi
£ Mmﬁ&'p%%g&’ig@%g?j%ﬁ §R&2 (6;tert;butyl-4-ethoxy-pyridin-3-y1)-4,5-bis-(4-

met hyl azol
cltlardyphghyl)-gya-diohetty/d ,3- @lh?droxmlcmucﬂ}él-yi] -enertipammene
anal ogous to the net hepl descri bed in exanples 99, (3-
am no-pyrrolidin-1

-yl )-[(4S, 5R) - 2- (6- tery\-’4-ethoxy-pyhd| n-3-yl)-4,
5-bi s-(4-
chl or o- phenyl ) - 4, 5-di met i m dazol -1

yl ] - met hanone was coupl ic acid

(Aldrlch) to give th HR-I\/B(ES m z)
cal cul ated for CSSHMEQ\B r@ H)+] 679. 2561 ,
observed 679. 2561 .

[(4S,5R)-2-(6-tert- E?dtyl 4- ethoxy p)'/\hdln 3-yl)-4,5-bis

- (4- Cﬂ%{?ﬁ"{(@?ﬁﬁ'i EHett. Butyl-4-ethoxy-pyridin-3-yl)-4 5-bis-(4-chloro-

di nmet yd0|m

phéhyl - 2 ,D3dindihylet, Baj’liyyttro-lbm‘lez&[lé}h Farbdihg]- pyr%@idmﬁ-li -yl}-carbamic
yl ) - met hanone Chira manner anal 0

b B R0 A a5l 21 ey BBl B0} wes giled wih methanol (1.5 mL)

and trifluoroacetic acid (0.1 mL). The mixture was stirred at 75-80 °C for 1 h.
Thionyl chloride (0.3 mL) was added dropwise and the mixture was stirred at

80 °C for 1 h. The mixture was then concentrated and diluted with methanol (2
mL) and neutralized with 15% solution of sodium hydroxide. Purification of the
crude product on a preparative HPLC (reversed phase, eluting with acetonitrile
and water) gave the title product as a mixture of diastereomers (5.4 mg). HR-MS
(ES, m/z) calculated for CssHoCl2NsO [(M+H)'] 608.2554, observed 608.2554.

Example 131
N-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-pyrrolidin-3-yl}-oxalamide
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(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro
- phenyl ) -4, 5-di net hyl -4, 5- di hydro-i m dazol e-1

WO eapoenygl chl oride (exanple 5 1) was coupl ed RET/RP2008/063053

2,3,4,5- tetrahydro-1 H benzo[][1 , 4] di azepi ne
(Aldrich) to give the ,title conpound. HRVS (ES, m z)
cal cul ated for C38H4 2N5C2 [ (MFH) +] 670. 271
observed 670.271 2. Ex

2-{4-[(4S,5R)-2-(6-ter ut?h’ - et hoxy-pyridin-3-yl)-4

, 5- bi s- (4-chl or o- phenyl ) / N

di net hyl - 4, 5-di hydro-i nrji

- car bonyl ] - pi perazi n- T}W%n - hydr oxy-azeti di n-

1-yl)-et hanone Chi rale@ Ner gous to the

nmet hod described in | €9 ﬁkj&]/

[(4S,5R)-2-(6-tert- %'utyl 4ethoxy pyhdn3y|) 4,5-bis
- (4-chl oro- phenyl) -4, 5-

di net di hy _ _

-car b[%/ marmeﬁ@,nggquujs t°§h? ”%?3'@?‘?‘ deseiRehiPPEEm!6s Pde(3-

téo gl_ gﬁ?lﬁght1}/\?n@conpggrggﬁtéﬁR- I\)gt4 gth%xgi@lnd FF??DO gl%\s (4-
crdor@eaemWEHﬁ\B@letpylma)duhydrmamudMﬂ -ylI- mmm was coupled

. 3034.  Ex | 4 . .

i prejarat s edkcdp as n tte BerRl HMS{ESsryp)calculated

fo'i@sﬁ41%mglaj4g(m=rp| lyg myi0)255 19 observed 679.2561.
di methyl -4,5 hydr0|mdazole-1

-carbonyl ] -pi perazin-1 -yl}-N-(tetrahydro-pyran-4-

yl)-acetam deChiral In e 1 al ogous to the
nmet hod described in exarrpﬁ'@ﬁ%g#
[(QSSI?)FQ &~ {ér@&ﬁ*l I4r-gwfgykl=p§ffidtrh39$’y)"43,ﬁmfs404%hwrb-pﬁeﬁbe%-
or o en -4, 5-
dl(methyl 4,5- dlﬁydroyim)idazol-1-yI]-(2,3,4,5-tetrahydro-benzo[b][1 ,/4]diazepin-1-
yl)-methanone

Cl Chiral

bl

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 2,3,4,5-
tetrahydro-1H-benzo[b][1,4]diazepine (Aldrich) to give the title compound. HR-
MS (ES, m/z) calculated for C3sH2Cl2NsO; [(M+H)"] 670.271, observed
670.2712.
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di met hyl - 4, 5- di hydr o-i m dazol e-1
-carbonyl]-piperazin-1 -yl}-acetic acid hydrochl oride

W@ eooampilel 94) was coupled with PCT/EP2008/063053

tetrahydro-pyran-4-ylam ne (Mayri x Scientific) to give
the title compound. HR-MS (ES, mz) calculated for
C40H5I Cl 2N6OA4 [ (M+H) +] 749. 3344, observed 749. 3343.

Exanpl e 135 ( Example 133
1S, 5% 3- &&48, 5R) - 2- E’6- tert-Butyl-4-et hoxy-Fyri din-3-y
Py{44(4%5, BR3-2¢ f-eRt Brtypeaileyy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

e Py R TR PR d iy azeticin-

dojl)detebhgheester Chiral In a manner anal ogous to the
met hod described in exanples 8, (4S,5R)-2-
(6-tert-butyl - 4- et hoxy- pyhdi n-é;yl ) - 4, 5CHids - (4- chl or o-

phenyl ) -4, 5-di net / di hygt o-i m dazol e-1

- carbonyl chloride ( e 5 was coupled with (
1S, 5R) - 3- aza- bi cycl o[*3. ITT7'Q| heXane- 6~ car boxyl i c acid
ethyl ester (Tyger Scigntj ,{Ic) givethe title

0
conmpound. HR-MS (ES, Z)1c | cul ated for C3 H43CI 2N4AOA
[ (MtH) +] 677. 2656 -obser ved”677. 2655. Exanpl e 136
2-{4-[(4S,5R)-2-(6-tert-Buty/}-4\ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl oro- phenyl)-4,5 { met hyl ~.

-di hydro-i nni dazol e-i -carbonyl \- pi perazi n-

-yl J-N. N- bi s”- nnet hoxyet hyl ) - etam de Chiral In a
manner anal ogous to the met h&d scri bed in exanpl es
99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy\pyhdin-3-yl)-4,5-bis
- (4-chl oro- phenyl ) - 4, 5- O

In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride (example 94) was coupled with azetidin-3-ol (Oakwood) to give the
titte compound. HR-MS (ES, m/z) calculated for C3gH47CIoNgO4 [(M+H)']
721.3031, observed 721.3034.

Example 134
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(tetrahydro-pyran-4-

yl)-acetamide
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di met hyl - 4, 5- di hydr o-i m dazol e-1
-carbonyl]-piperazin-1 -yl}-acetic acid hydrochl oride

W@ eooampilel 94) was coupled with PCT/EP2008/063053

bi s- (2- met hoxy- et hyl ) -am ne (Asdrich) to give the
title conmpound. HR-M5 (ES, mz) calcul a edlfor
C41 H55C1 2N6 (b [(Mall—l) +] 781 .36 obser Y4 781 . 3603.

Exanpl e 137

1- Azetidi n-1-yl - 2- {4 LAS] 5R) -
-pyhdi n-3-yl)-4,5-bis-{4-Tc vl ~. -di met hyl ~.
- di hydr o- |n1dazole | ; K azin-i-yl}-

et hanoneChiral In a |re nal ogous to the nethod
descri bed i n exanpi 59, §
[(4S,5R)-2-(6-tert-butyl-4-e{_? y-pyhdi n-3-yl)-4,5-bis
-(4-chl oro-phenyl ) -4, 5-

N
di met hyl - 4, 5- di hydr o-i m dazol e-
-carbonyl ] -pi perazin-1 -yl}- ic acid hydrochloride
(exanpl e 94) was coupled with agetidine (Aldrich) to

give the title conpound. HR-@ES’ nm z) cal cul at ed
05

-tert-butyl -4-ethoxy

for C38H47CI 2N6O3 [ ( MtH) +] 33081 , observed
705. 3081 . Exanple 138
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5- bi mzema]‘rnemramamgmyaltgnhe method described in examples 99, {4-

ﬂegff‘b%ﬁ%@ 1t DRI oy o O RV S bl 8Pl D RYYY-4.5-
ansdtAgL fle. d-mj/dr@Llrﬂldi‘aﬂ)lémné?boﬁﬁﬁb%%‘ﬁnhoyl} Beetiehiad

descrlbed I n” exanpl es
pydrecbiRyide-(¢sample 9huwvgs cadplet owth teyradydrospyrian-4ylBnng (Matrix
SHEERY LG PE EY tids Esmpound. HR-MS (ES, m/z) calculated for

CaoHs1Cl2NgO4 [(M+H)'] 749.3344, observed 749.3343.

Example 135
(1S,5R)-3-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-3-aza-

bicyclo[3.1.0]hexane-6-carboxylic acid ethyl ester

> Chiral

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with (1S,5R)-3-
aza-bicyclo[3.1.0]nhexane-6-carboxylic acid ethyl ester (Tyger Scientific) to give
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di met hyl - 4, 5- di hydr o-i m dazol e-1
-carbonyl]-piperazin-1 -yl}-acetic acid hydrochl oride

W@ eooampilel 94) was coupled with PCT/EP2008/063053

2- (2- hydr oxy- et hyl am no) - et haypgl (Al drich) to give the

g@%ﬁﬁﬁ@i@?ﬁﬁfﬁ%ﬁfﬁ%&&éé@%@%@ o e WeMTVIlY

2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl oro- phenyl ) -4, 5-

di net hyl - 4, 5-di hydro-i %@g
-carbonyl ] -pi perazin-1 = = =(4- nnet hoxyphenyl
2-{8t[(M8, BRz)\Qe(tBahei*tdlutG}hmahoXyprdmmﬁlo 4c6vhlso@ectdotasphéreyl)-4,5-

n exanp

Sasihsrd, %zé:%drpéwd@ﬁﬁ'%  CArBo R kp bgazin-g - N-bis {2 eathoxy-

% R4 Rigehenyl ) - 4, 5-
8 yl - 4 - di hydro-i m dazol e- 1

-carbonyl ] -piperazin-1 -yl}-agetic acid byiestochl ori de
(exanmpl e 94) wasChQupled with

2- (4- met hoxy- phenyl | amiQe (Al drich) to give the
title conpound. HR-

[ Z(HSN ! al gul ated for
C44H53CI 2N6OA [ (MHH)  +] 7?\]. S ed 799. 3501 .

Exanpl e 140
2-{4-[(4S, 5R) - 2- ( 6- @ -4- et hoxy-pyridin-3-yl)-4
,5-bis-(4-ch|oro§ y )- /w
di met hyl - 4, 5-di hydro-i m daz
-carbonyl]-pi perazin-1 -yl }- N-[ (2- met hoxyphenyl ) -
et hyl]-acetam deChiral In a rrg er anal ogous to the
met hod described in exanples 99, N2X\_ o
[ (4S,5R)-2-(6-tert-butyl -4-et hoxk pyhdi h-3-yl)-4,5-bis
-(4-chl oro-phenyl ) -4, 5-
di met hyl - 4, 5- di hydr o-i m dazol e-1 O\
- carbonyl ] -pi perazin-1 -yl }-acetic acid
In a manner analogous to the method described in examples 99, {4-

[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid

hydrochloride (example 94) was coupled with bis-(2-methoxy-ethyl)-amine
(Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
C41H55Cl2NgOs [(M+H)™] 781.3606, observed 781.3603.

Example 137
1-Azetidin-1-yl-2-{4-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-

ethanone



hydrochl ori de (exanple 94) was coupled wth
2- (2-nmet hoxy- phenyl ) -ethyl am ne (Fluka) to give the

W@ paove4onpound. HR-MS (ES, niz) cal cul at ed f oPCT/EP2008/063053
CA44H53CI 2N6O4 [ (1 VRH) +] 799.3f7 observed 799. 3496.
Exanpl e 141
[ (4S, 5R) - 2- (6terb But

- (4-chl or o- phenyl )4

di met hyl - 4, 5- di hydro
,2,3,5-tetrahydrobenzo
, 4] di azepi n-4-yl) - met hanof
[(4S,5R) -2-(6-tert- by

| - 4- et hé}<y- pyhdi AL y1)-4,5-bi s

3-yl)-4,5-bis-(4-chl phe ym 4, 5-di net hyl - 4, 5-di hyd
ro-imdazol -1-yl]-

(7,8-dinethoxy-2,3,4,5-tetra benzo[e][l

, 4] di azepin-1 -yl)-nethanone Chir Chiral In a manner
analogous to the nmethod descri Nn exanpl es 8,

(4S, 5R) - 2-

(6-tert-butyl -4-ethoxy-pyhdi n- 3- yI) 4,5-bi s-(4-chloro-
phenylrv a %aﬁTrf@r%tafbdoué téTh@' H&ﬁé@db%r‘?’cﬂ:@l‘n(’eﬂamples 99, {4-

- carbonyl chl oride "(exanpl e 1) was coupl e

[48- ﬁh%{mwbzn&%tboxwvadmemwm Skbtns:-(fbcp@m-phenyl) -4,5-

AR R e RE et Bkt S RRBRIR R
5 F{ﬁ@ro%ﬁ%zude bﬁ%b%@iﬂa@&@@ple&&ﬂ@éﬁat@% (AIdrlch)to glve the title
[(4S, 5R) - tert | - 4-'et hoxy-pyri di n- - bi

gor(nzpoglmj dﬁB Medfa, y12/z) galculated for ng 470I2N603 [ MZrH) ] 705 3081,

i hydro-imdazol-1 -yl]-[(1
g?%§§9%7p§5ﬁ§gfoxy-azetidine-l - car bonyl) -
3-aza-bicyclo[3.1 .0] hex-3-yl]-nmethanone Chiral In a
manner anal ogous to t he_met hod descri bed i n exanpl es

99, ( 1S. 5R) Example 138
10 2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N,N-bis-(2-hydroxy-

> Chiral

ethyl)-acetamide

In a manner analogous to the method described in examples 99, {4-
15  [(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride (example 94) was coupled with 2-(2-hydroxy-ethylamino)-ethanol
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15

3-[(4S,5R) - 2-(6-tert-butyl - 4-et hoxy-pyhdin-3-yl)-4,5-b
i S-(4-chl oro-phenyl)-4,5- dinethyl”.

WO cliobgdroet i m dazol e-i - carbonyl | - S-aza- bi cycl oR&I/EP2008/063053

. 0 hexane- - car boxyl ic acid (prepared fromthe ethyl

T N L Y e R

G@JI-%VCEN%@s E(M+I4§3}3?‘63@Q@Bl56ysér(/édﬂ7%3]32m4 2765,
observed 704.2764. Exanple 143 (

1S, 5R) 3-[(4S,5R) -2-(6-tert-Butyl -4-et hoxy-pyridin-3-y

| )-4,5-bis-(4-chl orophen

4, 5- d| nmet hyl - 4, 5- di hydro}/lé)2a le 139

244 B R)-23(catzatoB oty b4 adth@xytpyidihex gl ﬁb&a(MbdXWd phenyl)-4,5-
n.a _man

S toyohe b e itAdeer A BPT Y0 AR AAT-SC 25 methoxy-

thyl
él%r?@se I¥] ace Itde?rt but yl - 4- et hoxy- pyhdi n-3-yl)-4,5-b
I s-(4-chloro- phenyl_) 4,5- di methyl *. Chiral

- di hydr o-i m dazol & gar bonyl 1 £ S-aza-bicycl ot S. |

. 0 hexane- - carboxy agid (Qrepared fromthe ethyl
ester, exanple 135) Wwag cp) W - 1 am noet hanol
(Aldrich) to givethetlt R-M5 (ES, niz)
: N 692. 2765,

[ (
: . BPXa# 144
[ (4S, 5R) - 2- (6-terPButyl -4 oxy- pyhdi n-3-yl ) -4, 5-bi s
- (4-chl oro- phenyl ) -4, 5- g:j

di net hyl - 4, 5-di hydro-i m da 1 -yl]-[(1

S, 5R) - 6- ( 3- hydr oxy- pyrrol i di fe- 1- car bonyl) -

3-aza- bicyclo[3.1 .0] hex-3 ] - met hanone I n a manner
anal ogous to the rret hod dese¢yi bed in exanples 99, (

1S. 5R) -
3-[ (45, 5R)-2- (6-tert-butyl - 4- et yhdi n-3-yl)-4,5-b
i s-(4-chl oro-phenyl) -4, 5- Q

\

In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride (example 94) was coupled with 2-(4-methoxy-phenyl)-ethylamine
(Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
C4H53Cl2NgO4 [(M+H)"] 799.35, observed 799.3501.

Example 140
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-[2-(2-methoxy-

phenyl)-ethyl]-acetamide
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di met hyl *S- di hydr o-i m dazol e- i
-carbonyl | -S-aza-bicyclo .i .0d hexane-ecarboxylic acid

w@ progpsried fromthe ethyl ester, exanple 135) REBEP2008/063053

coupled with pyrrolidin-3-ol-(28ldrich) to gi ve the
title conpound as a m xture of diastereqne HR- M5
(ES, mz) calculated for C39H4 2N5O4 ?'C |—|)+] 7
18. 2922, observed 2921 . anpl e 145

[(4S,5R)-2-(6-tert-B J- gt hoxy- pyhdin-3-yl)-4,5-bis
- \
i O ,q?|-1z\-g/ ]-\1(4-rrethyl-[1
h neChi ral I n a manner

-(4- chloro phenyl) 4,
: nggribed in exanpl es 8,

di met hyl - 4, 5- di hydr o-
4]d|azepan 1-yl)-
analogous to the g
(4S, 5R) - 2-
(6-tert-butyl -4-ethoxy-pyhdi n”3-yl)-4,5-bis- (4 chl or o-
phenyl ) -4, 5-di net hyl -4, 5- diMydro-i m dazol e-
- carbonyl chloride (exanpbggﬁ 1) was coupl ed mnth
1-methyl- [ 1 ,4]diazepane (Aldrigch) to give the title
conpound. HR-M5 (ES, mz) c ul ated for C35H44CI 2N5Q2
[(MtH) +] 636. 2867, observed 6 . Exanpl e 146
2-{4-[(4S,5R) - 2-(6-tert-Butyl - Xy-pyridin-3-yl)-4
, 5-bi s-(4-chl oro-phenyl)-4,5-

i et v e T 90 B do BaLRAnY Hlolehores oo, o

(3SHRY)-2 %&télrt-mml}l# émdky@bbudma&yadﬁs-cbus (- phlbt@@henyltM%
sol uti on of nopi_per azin

AR, 5oy R Ga A osaran Lo Deraziin -y aeeticasid
hdRgnRtideeRitpic 0P lns EOGRIEUXIH 2 (405 hBRMORENI) Sfhylamine

(Ffluki®) toagve the title compound. HR-MS (ES, m/z) calculated for
C44Hs3Cl2N6O4 [(M+H)'] 799.35, observed 799.3496.

Example 141
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(7,8-dimethoxy-1,2,3,5-tetrahydro-
benzole][1,4]diazepin-4-yl)-methanone and [(4S,5R)-2-(6-tert-butyl-4-ethoxy-
pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-
(7,8-dimethoxy-2,3,4,5-tetrahydro-benzo[e][1,4]diazepin-1-yl}-methanone

> Chiral Chiral

Cl Cl >
B . e
ot Im

e D

~

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-

dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 7,8-



purified by colum flash chromatography to give

honopi perazi ne-acetic acid ethyl ester (471 ng). In a
worenip@s71anal ogous to the nethod described in eREHPPHE8/063053

8, (4S,5R)-2- - 130 -

R b2 5 By BRI D g Give he

mlné e6MPBUNEX IRIMSTES) myapcaleuRteifora hH.sCloNsO, [(M+H)']
nDplgera2|ne acetic acid ethyl ester to give

ﬁ3@29? ARy 788-2922: - but yl - 4-
et hoxy-pyridi n-3-yl)-4,5-bis-(4-chl oro-phenyl)-4,5-dim
et hyl -4, 5-di hydro-i nni dazol e- 1-carbonyl]-[1

5 4]di azepan 1-yl}-acetic Examipbt 142 ester. The ester

B8 b oLy tmrﬁ%@ﬁﬁy‘?@&%@% bls A& chlarphenyl)-4,5-

e e e e

3-gz2-1idyqlo[BS| B}h)ex% &B-rtlﬁhanmeyl 4- et hoxy- pyri di n- 3-yl
) 4, 5-bi s-(4-chl oro- phenyl) -

, b-di met hyl - 4, 5-di hydro-i m dgzol e-1 -caf@ﬁﬂyl] [1
4]d|azepan 1 y?' S { perazin-2-one Chiral In
a manner anal ogous d described in exanpl es
99, 2-{4-
[(4S,5R)-2-(6-tert -y -pxhdi n-3-yl)-4,5-bis

di met hyl - 4, 5-di hy,
, 4] di azepan-1 -yl }-acetic a¢i dX( exanpl e 146) was

coupl ed with 2-pi perazi none a) {d\?/g@ve the title
conpound. HR-MS (ES, mz) cal cul xtBd/for C40H50CI 2N7TO4
[ (MtH) +] 762. 3296, observed 762.(3295.

10 In a manner analogous to the method described in examples 99, (1S,5R)-
3-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-3-aza-bicyclo[3.1.0]hexane-6-
carboxylic acid (prepared from the ethyl ester, example 135) was coupled with
azetidin-3-ol (Oakwood) to give the title compound. HR-MS (ES, m/z) calculated

15 for C3gHasCl2NsO4 [(M+H)] 704.2765, observed 704.2764.

Example 143
(1S,5R)-3-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-3-aza-

20 Dbicyclo[3.1.0]hexane-6-carboxylic acid (2-hydroxy-ethyl)-amide
Chiral

/~—-0
N
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Exanpl e 148
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

WQ 2008087164 - chl or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydr o-i m dazal g1l

ot hy 1 ByraTEr SrafdyEap X ibed RSP frmamples 99, (1.5R)-
38R (160tetrttmnmeueﬂ¢b>@e@¢rrdnh@dyl) n sem@rmtcﬁﬁor%%he[rﬁd) 4,5-

[(4S 5R)-2-(6-tert-butyl -4-et hox pyhd| n-3 3y 5-
(naethy- 46 cdlby@ﬁylrr)lda]zcge 1-carbonyl]-3-aza- blcyclo[ 1 O]hexane ‘s

Bl 74 plSePLeH RobT PRl ader, exampie, 3phuer covplgd with 2-
Rmmmhandlé(AIdM) trogwbedg\t\ttlega:orrllpound HR- MS (ES, m/z) calculated
n - ami ne
{ORyeH ey 2N G A OS2, 4165, Ob¥BbiarBOA M (E5, i 2)
cal cul ated for C42H50CI 2N7O4 [ (1 VRH) +] 786. 3296,
observed 786.3289. Exanple 149

2-{4-[(4S,5R)-2-(6-tert - BExamiplé-tddhoxy- pyri di n-3-yl)-4

giﬁgm-fg?%rt g%f%%’?&d’é(‘z’gl%&y') 4,5-bis-(4-chloro-phenyl)-4,5-

dﬁ\@étﬁ?lnéll’éldlﬁj/dlﬁflﬁfﬂdékd—1 )VI] K185 M@WErc@é&tﬁerblr%lTne 1-carbonyl)-

%ﬁi acetam d In manner’ anal ogous to
zao@cw@e[ém B]mxﬁhyﬁmtbaegn@g { 4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis
- (4-chl oro- phenyl) - 4,5
di met hyl - 4, 5- di hydro=
- car bonyl ] - pi per azi n-
(exanpl e 94) was coupl ed
2- et hyl - pyhdi n- 3-yl a
conmpound. HR-MS (ES,
[ (MtH) +] 756. 31 9, cpbsefvedp . 1H95.Ex%¥ple 150

H N g
O
In a manner analogous to the method described in examples 99, (1S,5R)-

3-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-3-aza-bicyclo[3.1.0]hexane-6-

dazol e-

carboxylic acid (prepared from the ethyl ester, example 135) was coupled with
pyrrolidin-3-ol (Aldrich) to give the title compound as a mixture of diastereomers.
HR-MS (ES, m/z) calculated for CagHasCloNsO4 [(M+H)'] 718.2922, observed
718.2921.

Example 145
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-methyl-[1,4]diazepan-1-yl)-methanone
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2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) - 4, 5-

Wa@lewenknbt 4, 5- di hydr o-i m dazol e-1 PCT/EP2008/063053

- carbonyl ] - pi perazin-1 -yl }-N3p2- met hoxy-py pdin-
3-yl)-acetam de Chiral In a manner anal&g ops to the
nmet hod descri bed ign exanpl es 9 {4-
[(4S,5R)-2-(6-tert-b -4- et xy pyhdi n-3-yl)-4,5-bis
- (4-chl or o- phenyl ) - 45
di met hyl - 4, 5-di hydro-i m
- car bonyl ] - pi per azi n-
(exanmpl e 94) was co
2- met hoxy- pyri di n- 3 X ghing (®l uorochen) to give the
title conpound. HIQ'I\/S( S, Y z) calculated for

C41 H48CI 2N7O4 [ (1 VRH) +] 77 . 314, observed 772.31 38.
Exanpl e 151

2-{4-[(4S,5R) -2-(6-tert- Butyl 4- et hoxy-pyridin-3-yl)-4

d|5rrglt ﬁ\/é Ar‘rﬁr@'!eg aﬁv%ﬂ%#é@% gqeéhqd described in examples 8, (4S,5R)-2-

(@wrbbuwl ]4 eﬂh@ﬁf gymcgn-’ls yl)-4,5-bis-(4- chIoroCEhenyI) -4 5-dimethyl-4,5-

N- et 3-y ta
o R e e o s 5 iy Lapethyl-
[134]%53}e§%n8Rlé%frf&ﬁz?d‘éfulve A& BE 'Whpound. HR-MS (ES, m/z) calculated
=di‘hydro-1 m'dazol e-1

for 0 Jeld my0 1 IN5D [ evl & i) 1} -636y2 86 Mopgbiied B36. 28.et ani de
(exanple 127) was treated with ethyl iodide (Al drich)
and sodi um hydride to give the title conmpound. HR-NS

(ES, mz) calcul ated fogx4h i@QQ;ZN?GS [(I\/H—I) +]
770. 3347, observed 770. 15

2-{84(48, 5B)JRF06-®rt(Bunyb4tetmuwpyr4dl {wm Epprs-em ehigroyphenyl)-4,5-

gﬁébﬁ%%ﬁ@&% gﬁq Qfgn%cdazrgpgylkﬂ ,/4]diazepan-1-yl}-acetamide

-carbonyl ] -pi perazin-1 -yl}-N(2,6-di meghkpal pyhdi n-
Cl

Ethyl bromoacetate (3.7 g, 18.4 mmol, Aldrich) was added in portions to a
solution of homopiperazine (2.76 g, 27.6 mmol, Avocado) in N,N-
dimethylformamide (15 mL) at room temperature over 1.5 h. The mixture was
then stirred for additional 4 h followed by an aqueous workup. The crude was
purified by column flash chromatography to give homopiperazine-acetic acid
ethyl ester (471 mg).

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
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3-yl)-acetam de Chiral In a manner anal ogous to the
nmet hod described in exanples 99, {4-

WQ LobF0BRSE 2- (6-tert - butyl - 4- et hoxy- pyhdi n- 3- yl PCHEB200$/663053

- (4-chl oro- phenyl ) -4, 5- - 133 -

SinBichyEzdent: B oy, SSRGS Eianole 51) wvas, cuRled Biue

h@m@mﬂe@aﬂﬁé abRsic @@l@étﬁ?l &dtbhto glve 2- {4 [(4S,5R)-2- (6 -tert- butyI -4-
, 6-di met hyl - pyh

am ne ive the title
MtﬂYﬁ'd'ﬂ—ﬁWBAf EES(%CB r@?ﬂf@@b/ﬁ dmraet%aktér%dlbvsiwru:@dazole-

5%%'&58 i @7@&%%§5?%qb@f?¥§€? Zggﬁ%ﬁh&%ﬁg@?@ﬁeﬁ%”s hydrolyzed,

meﬁrthemo(rr@spbhdlhg erdrdaWﬁb)tFefhtéd with amonium chloride to give the title

di h d d
QAP OURG TRIVSUES: ) DRI ARAL oo GNeOs [(M+H)'] 679.2925,
6%%{958 HamgeChiral In a manner anal ogous to the

escribed in exanples 8, (4S, 5R)-2-
(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis-(4-chloro-

phenyl) -4, 5-di et hyl - 4, 5— di hydr,g-i m dazol e-1
- carbonyl chloride (exarrgﬁéﬁg}/—li-)ﬁxas coupled with (S)-
ml(rzegntq SlsR t*é@tXBbﬂyP43é%h§x9—S{(/ﬁid|ﬁLH—nyl|)-ﬁr6 B @vwﬂeao bRenyl)-

Ive etitle compound cal cul at

Sr-dicssroCh 2 ofitnigadoig- 1 7@rbaadB| 1 ﬂldmepeu 1-yl}- acetyl)

9, Exanple 154
%%ﬁ@%&% 9#%(6 tert-Butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis

- (4-chl oro- phenyl ) - 4, 5- Chiral
di met hyl - 4, 5- di hyd¥ls- Lrj dazol 1>

-yl ]-[4-(4-methyl - pi per@zin-1 eyl )-pipehdin-1 -yl]-
nmet hanone

In a manner analogous to the method described in examples 99, 2-{4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-[1,4]diazepan-1-yl}-acetic acid
(example 146) was coupled with 2-piperazinone (Alfa) to give the title compound.
HR-MS (ES, m/z) calculated for C4oHsoCloN7O4 [(M+H)*] 762.3296, observed
762.3295.

Example 148
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(6-methoxy-2-

methyl-pyridin-3-yl)-acetamide
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Chiral In a manner anal ogous to the nethod descri bed
in exanples 8, (4S,5R)-2-

W@ goovestiebut yl - 4- et hoxy- pyhdi n-3-yl ) -4, 5-bi s- (EGT}’EPmr)sj963053

phenyl ) -4, 5-di net hyl -4, 5- di_hygdro-i m dazol e-

-carbonyl chloride (exan‘pl e 5 1) was coupl 9(91 le

1- et hyl - 4- pi pehdi n- gyl - pi per azi e (Oakvvood? to gi ve

the title conmpound. HR-N cal cul ated for

C39H51 Cl 2N62 [ ( M+H) +] 4§, okserved

705. 3445. Exanpl e 155

[(4S,5R)-2-(6-tert-Butyl -

s- (4-chl or o- phenyl ) - 4, 5-

di met hyl - 4, 5- di hydr o- i_p*d

-yl ]-(4- rrorpho\|n4yp- |pq?:d)n 1 -yl)-nethanone

Chiral In a map goU$ o the nmethod descri bed

in exanples 8, (43, SR

(6-tert-butyl-4- Xy- pyhd| n-3-yl) -4, 5-bis-(4-chl oro-

phenyl) - 4 5-di net hyl'- 4, 5- di hydro-im dazole-1

-carbn chlorid Le oupl ed wi th

2 DY N SRk AN e RS Aot oo, -
48!5R @g@-@éﬁﬂ-@ut éfﬁok nm/nza al siigieeniofb-phenyl)-4,5-

%3 N5O3 )}'\F/IE Egg 39 obsersled 692p3 ?3

gm@tijlé 5513hydrpilm|dazole 1- carbonyl] piperazin-1-yl}-acetic acid

@{/é é%g%ﬁgsge%%rghfﬁr %4)3H%¥ kof}plgﬁ Rty (Gg%lém&y??-}ﬁgthﬂl-pi/r*&iin-B-yl)-

chetmyfl yrhing, (Asyld:ﬁefﬂrt@rgiﬂé dee tlle cdmpound. HR-MS (ES, m/z) calculated

- b I hdi I }- 1 de Chiral
i Qo N h03 86 e cbeBn et bk et o,

(4S, 5R) - 2-
(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis-(4-chloro-
phenyl ) -4, 5-di net hyl - 4, 5- d'aerd4 m dazol e- 1

Fﬁﬂ@%ﬁﬁ) SNk A8 LA ATRL S -Byridin Y85 9% Bl -SSR phenyl)-4 5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-methyl-pyridin-3-

'«

yl)-acetamide
Chiral

o

3

In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid
hydrochloride (example 94) was coupled with 2-methyl-pyridin-3-ylamine
(Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
C41H4sCl2N7O3 [(M+H)*] 756.319, observed 756.3195.
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4-yl -acetanmde (TCl) to give the title conpound. HR- M5
(ES, mz) calculated for C36H44CI 2N5G3 [ ( MtH) +]

w@oIAgN6H6, observed 664.281 3 . Exanple 157  PCT/EP2008/063053

[ (4S, 5R)-2-(6-tert-ButyI 4- et fyaxy- pyri di n- 3-yl ) -4, 5- bi

S- (4-chl or o- phenyl) - 4,

di nnet hyl - 4, 5-di hydr o- i nE?—‘a%%F—P yl]-(4-methyl-[1

2441 bR @-teyt-Bdtyl-43dthoXiep radiorsey|¢ai 5- Bls dmCmomﬁn@ﬁyl )-4,5-

anal ogous to the nmethod described in exanp 8,
(M@tﬁyjﬂ D- d|hydro -imidazole-1-carbonyl]-piperazin-1- yI} N -(2- methoxy pyridin-

fat | - 4- et hoxy- pyhdi n-3-yl)-4,5-bis-(4-chl oro-
%S/e)n%%t?ﬁwéé/di methyl - 4, 5. di hydr o-i i dazol e- 1

- carbonyl chloride (exanpl e 5 1) \was couploatalwi t h
4-methyl- [ 1,4 ]bipNgeridinyl (A drich) to give the
title corrpound HR- V5 nl z) ©al cul ated for

CA0H52CI 2N5Q2 [ ( M+H) +] 3493, erved 704. 3492.
Exanpl e 158 P \ 4

[(4S,5R) -2-(6-tert-But eTIHoxypihdi h- 3-yl)-4,5-bi s
-(4-chl oro-phenyl)-4,5
di met hyl - 4, 5-di hydr ogjf

-yl]-[4-(4-ethyl -qi per(a2| -\1)—y| )-pipehdin-1 -yl]-

net hanone Chi rak” er anal ogous to the nethod
described in ex 8, (4S,5R) -2-
(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis-(4-chl oro-
phenyl ) -4, 5-di net Ayl -4, 5- di hydro-im dazol e-1

-carbonyl chloride (exanple 5 1) was coupled with

1- et hin a marpigyeinalagowsyio e prathed des¢tad inxgxanplgs 98, {4-

@S@g'gﬁg%g’%o F%%Fﬁtﬁgxyl\;% Eig'g'e%-%-z%@-g%l-@gbﬁloro pLenyI) 4,5-
a#r%tﬁﬂo@{ﬁiﬁﬁwjoﬂr’rﬂ@&dk {1lcarbon¥]l] plperazm 1 -yl}-acetic acid

485R) 2-(6-tert-Butyl -4-ethoxy-p din-3-yl)-4,5-b
rp@h@nlplgr(gxm@l@%).wagcoupled W|th 2- methoxy pyridin-3- ylamlne

(FIuorochem) to give the title compound. HR-MS (ES, m/z) calculated for
C41H4sClIoN704 [(M+H)"] 772.314, observed 772.3138.

Example 151
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-ethyl-N-pyridin-3-yl-

acetamide
Chiral

O
N\ —
/
ats
N O
N= 5
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-pyridin-



di met hyl - 4, 5-di hydro-i m dazol e-1

- car bonyl ] - pi peridi n-4-yl }- N net hyl net hanesul f onam de
waoog/ogabut i on of 4- et hyl am no- pi peri di ne-1 PCT/EP2008/063053

-carboxylic acid tert-butyl _epj6e_r (1.20 g, 5.58

bR G e B S Vot i e e soaur

r’rwmﬁgik/écﬂﬁwhu@ bbmrpbdﬁd( H%M@(Esﬁ A&y canlated for

d“c?)xla ture was owed to stir for 30 mn
Gesttrel: @h&aﬂﬂdbbéé@,WéVyOWQrMe@W@&%?sodu um
bi carbonat e and wat er and concentrated to dryness. The
resi due was taken up in dichloronmethane (20 m ),
5 treated with trifl uorodExampleadb? ( 20 ml ) and

owed stir for 3 h before it was concentrated to
AU SRTeler st Bt e SR I Bch Y 4B Gr SHIRicHe@ Y 4.5
t e li4U j g AnGh_NL(2 Adi }
concezltzrﬂgt(he qug}k@aefd?@ 148rBbAAT-BRRAA AN ARF-N-(2,6-dimethyl
Blymain3¢1/1)dcpigmeidedi n- 4- yl met hanesul f onam de ( 1 .61 g)
whi ch was used wi thout further purificati oﬁ:‘n
manner anal ogous to t&e nethod degri bed i &arrpl e 8,

1;!5

N- Met hyl - N-pi pehdi n- 4-y¥-Tet hanegtl f onanmi de from
above was reacted with
tert-Butyl - 4-et hoxy- pyr||n-
enyl ) -4, 5-di net hyl -4, 5-
chloride (exanple 5 1) the ti'tle conpound.
HR-MS (ES, nmlz) cal cul ated HA6Cl 2NsO4S
[ (I VRH) +] 714.2642, o@%erv@m 2636. Exanpl e 160
N-{1 J
[(48 5R)-2-(6-t
S-(4-chl oro- phen)'/\'l
di net hyl -4, 5-di hydro-im dazol e-1

10 Sg?LtbFrb% lnlﬁrprkezeh%lqwu& éfg@ mq{hﬁggsdg!scf:r edﬂndeex%hrrluglgls 99, {4-
[(46)5R ) A-76-26R-bdtyl 8- étﬁbkyie)%dln-§y914?92a(§1¥4-ch|oro-pheny| )-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid

- (4-chl oro-ph
-1 -carbonyl

Z4- et hoxy- pyhdi n-3-yl ) -4, 5- bi

hydrochloride (example 94) was coupled with 2,6-dimethyl-pyridin-3-ylamine
(Alfa) to give the title compound. HR-MS (ES, m/z) calculated for C42Hs50Cl2N7O3
15 [(M+H)"] 770.3347, observed 770.3351.

Example 153
(S)-4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazine-2-carboxylic acid tert-

20 butylamide
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15

pdi n-3-yl)-4,5-Dbi s-(4-chl oro-phenyl) -4, 5-di net hyl -4, 5-
di hydro-im dazol -1-yl]- nethanone (87 ng, 0.1 39

woremwbe471exanpl e 204) in dichl oronet hane (5 m _PCTIEB2008/063053

treated with nmet hanesul fonyl. ghyloride (31 .8 ng, 0.277

mol e, Aldrich) at 0 OC and allowed to éhlra[ for 1 h

before diluted w tgp di chl oronephane (60 m _), washed

wi th aqueous sodi um onated 15m ), vvater ( 15

m ) and concentrat ed, N €S due was purified by

flash col um chromat ogr apfiy\(syTT6a del, eluting with
{n i chl or onet hane)

a gradient of 1% to 10Q0% i )

to give the title o@ 83.8 ny). HR-MS (ES, m z)

cal cul ated for C35 44C2NeCASP[ (| VRH) +]  700. 2486,

observed 700. 2482  Exanpl e}161

[(4S,5R)-2-(6-tert-ButyN -et}w&xy-pyhdi n-3-yl)-4,5-bis

- (4-chl oro- phenyl) -4, 5-

di met hyl - 4, 5- di hydr o- i i gazol - 1

-yI ] [ 4- (2- net hanesul f onyl - et hyl am no) - pi pehdi n-
lnr@mwmn@nelogowls to shey meathod descrgied in examples 8, (4S,5R)-2-

qu ge(rk-gut?/ﬁ]”egp xyﬁ%rh p%‘-yﬂ-&i,%{sﬁ{}u‘-&ﬁ%’ oR).ph&h-# 5 inethy-4., 5-
dwhlyhbtdrrmgtaﬂbléaﬁebmdnyr @ﬂbh@@gé*aﬁp)@m)dm%anﬁed AhgS)-

4 mmol e, exa and am noet h

g%@h@m@@ﬁmﬂfbﬁww - auty(armrsdeg(wo)do gl\@thmiﬁheecompound
AR (26 5 RERLAITES B, SR 1380 29588 Bbserved

Y07 3280oxybor ohydride (40.1 ng, 0.1 89 nmmole). The

m xture was stirred at roomtenperature overnight

bef ore saturated solution of sodi um bi carbonate (3 ni)
was added. After stirreg,f mﬁ,@mme m xture was
extracted with dichloro
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-

methanone

Cl Chiral

.,
S Y

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 1-methyl-
4-piperidin-4-yl-piperazine (Oakwood) to give the title compound. HR-MS (ES,
m/z) calculated for C3gHs1Cl2NsO2 [(M+H)'] 705.3445, observed 705.3445.
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(2 x 10 nmL). The conbi ned organic extracts were washed
with brine, dried over sodium sul fate and concentrat ed

W@ 00di0yness. The crude product was purified byPET/EBI908/063053

col um chr omat ography (silicajyggel, eluting with a
gradient of 1% to 10% net hanol in dichloronethane) to
give the title conpound (56.7 ng, 75%yvyield). HR M
(ES, mz) calculated for %ﬁ&qmms [ (1 VRH) +]

728. 2799, observed 728. 27

(4 5(FS; 3§ ierixﬁsﬂylérettmv;nyrlﬂhreaw@x%/ 5®M4ﬁh@f91WEmYB Apo-

C di%ﬁtﬁl%%loarhﬂ@?q Jﬁzo‘f 15¥Il)g4 HﬁtrBPﬁ%)lbneﬁ (YI ,tperldm 1 cye)t methanone

aci d net hyl esterto [ In a qpnner anah@gous to the
met hod described in oles (4S, 5R) 2-
(6-tert-butyl-4-et hoXxy-p )-4,5-Dbis- (4 chl or o-
phenyl ) -4, 5-di net hyl - 4, 5- dh ro7 zoIe
-carbonyl chloride (exappfen 5 oupl ed mnth

pi peridin-4- yl-acet t hyl ester (Astatech) to
give the title conpetmd. -M5 (ES, mz) cal cul ated
for C37HA5CI 2NAO4 1T (MEHY +])679. 281 3, observed
679. 2808. Exanple 163 2-

-[(4S,5R)-2-(6-tert-Buytyl -4-et hoxy-pyridin-3-yl)-4,5-b

i s- (4-chl oro-phenyl) 4n¥>
di met hyl - 4, 5- di hydr o-pp/dazol e- 1
-carbonyl] pi pehdin-4-yl}-1 - Krrolidin-l
y| et i@ or0SIr @alalqgous to the method described in examples 8, (4S,5R)-2-

&fﬁu@ﬁ}t-ﬁg&&éﬁ! i 51%‘4 Y4 S bR PR ph &y # Y ditrethi-4,5-

dinydeb- n‘ﬁlﬁbzbleé’ﬂ, 5a|cbdmydcrﬂond@(@beamble -51) was coupled with 4-piperidin-
-carbonx} A?erl di n-4-yl }-acetic acid net g
4-yl-morpholine (Aldrich) to give the titte compound. HR-MS (ES, m/z) calculated

for CagHasCl2Ns03 [(M+H)'] 692.3129, observed 692.3123.

Example 156
N-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-acetamide

Cl Chiral

Ly, 4
)
N

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with N-
piperidin-4-yl-acetamide (TCI) to give the title compound. HR-MS (ES, m/z)
calculated for C3sH44CI2NsO3 [(M+H)"] 664.2816, observed 664.2813.
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20

ester (51 9 ng, 0.763 Mol e, exanple 162) in mnethanol
(4 mM_) and tetrahydrofuran (4 mM ) was treated with

woO paobiogrrshydr oxi de (36 ng) in water (4 m ) anBCHEP29O&063053

to stir at roomtenp for 3 h 13bhe m xture was

neutralized with 1IN hydrochloric acid and extracted

with ethyl acetate. The organic extracts were washed

vvith brine, dried over aniBxhmpk $5%i um sul fate. The
olids were filtered off, and the filtrate

K@ﬁ%?-ﬁ@é@'t—ﬁyt;@%gﬂpxy “pyridin-3-yl)-4,5-bis-(4- Ch}lovat}g -phenyl)-4,5-

gy S B LR TRl e vlimgiganone

ro-imdazol e- 1- bonyl ] - pi pehptt n- 4-yl }ermerti ¢ aci d

(482 ng) which was i thoQt purification. To a

suspensi on of N —
{1-[(4S,5R)-2-(6-tert-butyl’ - pyhdi n-3-yl)-4, 5-
bi s™-chl or o- phenyl » ] -Nhyl N di hydr o-i m dazol e- i

- carbonyl | - pi pehdi j acid (75.0 ng, 0.1 12
mmol e) in dlnethﬁﬂfornan1@e (L:Eiv) mere added
successi vel y 1-hydroxybenzot hazol , O 1 69
mol e, Chem I npex), N, NN N -tetr

H benzot hazol -1 yI)uranlun1hexaquorop osphate (64.0

Ny, Ojnla @@adﬁ@?'a%elo‘%d&%‘té e ARdnEd dé@@rft%d/ﬂn%@(ﬁ@% I89(43 5R)-2-

(58 nmg, 0.448 mol e he m xture was stirred
(A-terbbbiyl-4-gihexyepyridine-y) 1125030@ -Cljorp- 6lgem1y‘da{4é dlmethyl -4.5-

SloVEl e MighESs et LEubaE 1 Rndl i e Sl 1R -metny-
prr, ¢'§1§|y|b@nd|ﬁl9re(m@r$¢rqu@ g\i\@ﬁth@l tEROdoMtolit. RIS 2ES! Al/8)

and washed with N sodi um hydr oxi de, brine, 3r|ed and
edlalaiRg B?créaoHazﬁ?éanon[@\/lr*blé i %@é HES3, pbselfveéoV Qdy349%sh
columm chromat ography (silica gel, eluting with a
gradient of 1-1 0% nethanol in nethylene chloride) to
give the title conmpound (Eédamﬁlem58 89% vyield). HR-M

u cal | at ed for C40H50C
(8 5 8 6. S B oy -py eSS A B Brs-(4-chloro-phenyl)-4. 5-

dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(4-ethyl-piperazin-1-yl)-piperidin-1-yl]-

o
K/

N\/

methanone

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 1-ethyl-4-
piperidin-4-yl-piperazine (Matrix) to give the titte compound. HR-MS (ES, m/z)
calculated for C4oHs3Cl2NsO2 [(M+H)"] 719.3602, observed 719.3606.
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[(I'VRH)+] 7 18.3285, observed 7 18. 328. Exanpl e 164
2-{1

WO R{4B4BR) - 2- (6-tert-Butyl -4-ethoxy-pyridi n- 3-pC/EE2088/(63053

i s-(4-chl oro-phenyl) -4, 5- - 140 -

di met hyl - 4, 5-di hydro-i m dazol e-1

- car bonyl ] - pi pendi n-4-yl }-N, N-di net hyl acet am de Chiral
In a manner anal ogous t @xahgpleets9od descri bed in

le 16
e SRR st Bubldyptha e pYBsip-By N -Lis-{4-pblarasobpayl)-4,5-
gffﬁ‘etﬁﬂ' @Egd @@Bﬁflhﬁ?ddag‘zoﬁ?n 1-garbpnyll-piperidin-4-yl}-N-methyl-
Frrema)mwllfbnanmé‘ldl n-4-yl}-acetic acid was reacted with

di met hyl amne (Aldrich) to give the title conmpound.

HR-MBS (ES, miz) cél at ed for /—8H4801§N53oe [ (M+H) +]

692. 31 29, observed\ ¥l 29. Exanple 165
[ (4S,5R)-2-(6-tert-Buryl ~¢='®t h xy- din-3-yl)-4,5-bis
- (4-chl oro- phenyl ) -4, 5

di net hyl - 4, 5- dlhydro
-yl ]-(4-diethyla pe an - nmet hanone Chir al
I n a manner analogous to t % eocrlbed in
exanpl es 8, (4S,5R)-2-
(6-tert-butyl -4-ethoxy-pyhdi n- 3- yI) 4, 5 bi s- (4-chl oro-
pheny
%yﬁds&Hﬁ%rf,Sf Eﬁetﬁ %rrlngo %‘r%‘r‘lém d@a@@{))gyy% acid tert-butyl ester

- carbon was coup
(.20 igy b-58 pinuee j Alstayeczlnmand tliekhykanaiod )(3t2omyi 22.95hemole) in

sl RIRBIED 0 kL op "5 resadeed Bistie Gisiont chiaige (724 mg
§>Q®mhﬁ101@66\|drlch) The mixture was allowed to stir for 30 min before washed

[ (4S, 5R) - &6 tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-bi
sugeessivebr with gHepys godium bicarbonate and water and concentrated to

QM‘F‘SF% PSRRI AT ichyrromethians (20 i reated with

piflaeroabietic acidy/( 26 mit)EoaiRowed to stir for 3 h before it was concentrated
to dryness. The residue was dissolved in dichloromethane, washes with aqueous

sodium bicarbonate and concentrated to give N-methyl-N-piperidin-4-yl-
methanesulfonamide (1.61 g) which was used without further purification.

In a manner analogous to the method described in example 8, N-Methyl-
N-piperidin-4-yl-methanesulfonamide from above was reacted with (4S,5R)-2-(6-
tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) to give the titte compound.
HR-MS (ES, m/z) calculated for C3sHasCl2Ns04S [(M+H)*] 714.2642, observed
714.2636.

Example 160
N-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-methanesulfonamide




10

15

20

Chiral In a manner anal ogous to the nethod descri bed
in exanple 16 1, 1-

WQ LobF0BRSE 2- (6-tert - Butyl - 4- et hoxy- pyhdi n- 3- yl PCHEB200$/663053

- (4-chl oro- phenyl ) -4, 5- - 141 -
di met hyl - 4, 5-di hydyo-i m dazol e-1 Chi
- car bonyl ] - pi pehdin- e (exanpre 209) wak coupl ed
wi th 2-(nethyl ani no) (yret hyRsul f onyl ) et hane (Array)
to give the title co NHR (ES; mz) cal cul at ed
for C38H50CI 2NsO4S [ ( M+H) 2 \ observed
742.2957. Exanpl e 16 N N
-[(4S,5R)-2-(6-tert- | - 4>%Phoxy pyridin-3-yl)-4,5-b
i s- (4-chl or o- phenyll] -4, 5N
di met hyl - 4, 5-di hydr o- i m%l e-1
- car bonyl | - pi pehdi n- 4-vy| (2- hydr oxy- et hyl) -
acetanmde Chiralln a ma nf:ﬂ) anal ogous to the nethod
descri bed in exanple 163 dl-
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis

-(4-chl oro-phenyl ) -4, 5-
di et hyl - 4, 5-di hydr o-i m dazol e-
_ car bOrsalgtian @lddcamine-pipgridiet- VH [, 8RW2s(6ctetpr s -4ethroxy-

9 )
B R B phEhE RS eV b Bttt v
Elr(e}tf\lé?t@nd (87089 30.189 rabwe, \s3d M8 28aY # ditklarmhethtd8 (5 mL) was
rpgied wit) methanqsiienHAYPIde 611h@ 90,21 armimeley Ajdrien3 a0 °C
. y -

ﬁd %ffﬂ\‘k/?b 36 gflgﬁfgdﬁ Eg_eforrnégllutqd with dichloromethane (60 mL), washed
wc:tbrdmrmapb}; spdipehdarpohaye {1+Bmimkt iegter (l’r@mL(;landadoricenHated The
%ﬁ@% W%%rgﬂbﬂeg ﬁ.p?/ ffagﬁ c%‘laurlnqg%h(rjoer%gtgg?ae%y PSIHCG grg? eﬁutlng With a
gradient of 1% to 10% methanol in dichloromethane) to give the title compound
(83.8 mg). HR-MS (ES, m/z) calculated for C3sH44CI2N504S [(M+H)*] 700.2486,
observed 700.2482.

Example 161

[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethylamino)-piperidin-

Cl /S Chiral
SN
e
/
N \ N

1-yl]-methanone

/
To a solution of 1-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-one
(64.6 mg, 0.104 mmole, example 209) and 2-aminoethyl methylsulfone
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1
-yl)-[(4S,5R)-2-(6-tert-butyl -4-et hoxy-pyhdi n-3-yl) -4,

W®209984714+ chl or ophenyl ) - PCT/EP2008/063053

4, 5-di net hyl -4, 5-di hydro-i mdggal -1 -yl]-nethanone

CBFREREISY 5108, DE%: ell A RRY SRR Gy vere
cabeutatoh b GOHIPAE IR Kind) aha 668525

friesstamporohyglrigde(¢#0 Bumgl 0438trﬁ6’wiﬂ)p?hamx®f9 wasAstiras) af room
SR RTE PRI S satycaiep splutopofspelum picerbopat (3 m)

wearddole;dl )Afmrmhédrfem Hy tHe miwttiFawas extchcteal withdihloromethane

manner an gous to the nmethod described ip ex
1%1mL) %’he combined organic extracts were washed with %Wﬁe dried over

(% Ifa%e % dtc%%eﬁt‘r'és%ﬁ tB-dRyhesey TRERGL&e Broduct vas-Rirfiied by

or o-
ﬂasfecdymMCm’omth@haphy ifsiticez gele eluting with a gradlent of 1% to 10%

- car bon ehdlne carboxylic acid wa

st i Hichldpar Bt S SRt e Rt EEh . 78% Viela).
m ceipdted H, S| Y P rv

704@1‘% ?%?ér@?dégoﬂt@g’ 15 Z%MR 4N5](7$2é M) dserved

T238786) - 2- (6-tert-Butyl -4-et hoxy pyhdl n-3-yl)-4,5-bis

- (4-chl oro- phenyl) -4, 5-

di met hyl - 4, 5-di hydro-i m dazol -1 -yl ]-[4-(pi perazine-1

- car bonyl) - pi pehdi n-1 - Eixamplette2none Chiral In a

manner analo%ous to the nmethod described in exanple
fleH4S16R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

Bﬁeﬁgﬁlﬁ)?ﬁd iéﬁ% rjﬁs f]‘;ld_%tg@_,{-l -éﬁrBBHﬁf—}ﬁp@‘le-E—yﬁ-é/ée)tlcdsc?d Meﬁhyl

dsteet hyl - 4, 5-di hydr o-i nmi dazol e-1

- car bonyl ] - pi pehdi ne- 4- carboxyllc acid was
Chiral
Cl

m

Cl

o 1

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with piperidin-4-
yl-acetic acid methyl ester (Astatech) to give the titte compound. HR-MS (ES,
m/z) calculated for Cs7H4sCl2N4O4 [(M+H)"] 679.2813, observed 679.2808.

Example 163
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-1-pyrrolidin-1-yl-

ethanone
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reacted wth piperazine (Aldrich) to give the title
conpound. HR-M5 (ES, mz) calculated for C39H49C 2N6C3

wQ oAbl 7 19. 3238, observed 719. 3243. Exanpl BCT/ER2008/063053

1-{4-[(4S,5R) - 2- (6-tert-Butylt#-et hoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl oro- phenyl ) -4, 5- Chiral
di met hyl - 4, 5- di hydr o-i m dazol e- ra
- car bonyl ] - pi per azi he yI }- 3-Ret hyl sul fanyl propan- 1
2 I§ng s o the nmethod
N -

described in exanple
(6-tert-butyl -4-ethoxy
phenyl ) - 4, 5-di net hyl
-carbonyl chlori dej 2
pi perazine (Al drich) to m
[(4S,5R)-2-(6-tert-Butyp=
s-(4-chl orophenyl) -

4, 5-di met hyl - 4, 5-di hyd -\Qdazol-l -yl ]-pi perazin-1

-yl - met hanone. To a 88| uti I

3- . 256

Cancabt U B B Ret Ay rao Ry 5 Dy achie (hisblago-pheny)-
&%Cguﬁ?éﬂéﬂezl % d]rhycmﬂqﬁ%‘é%‘?é‘q%d?@é@lfﬁ;i&%@?ﬁ)—/@%—%le%%cid methyl

em | npex), N N, N,

esBe (A gz 61768 myngler exdropreHe2afin owtioqia <p it jear(d

ey R A SRR drectad Gt ydigronap ay9) immater (4 m)
g?edb%\ﬁ)edgé &sgﬁ ?tfer:o?%bﬂét?gl i@lr g]tmhoy@-; ﬁf)@tulren\_/vg:s neutralized with 1N

ygroghiprigiasiq ang ﬁkwa@egwﬂyewyhageta%/meTm Iorgﬁrﬁc gxingets avere

aSh 8T ol gl L Bahfbus sHe R IORSN b splifs hgrg fitere

eff] avethd fitratd was @bnderiitreheﬁ @as guv@om cleas Eﬂ)ezi(ﬁﬁuﬁﬁbutyl 4-ethoxy-
reduced gﬁgssure re was di ssolved in

Byidinty! &%Me@hlwwhqnw é@dﬁilmﬁthx)dﬂr é)dlfébéimﬂm@?ezole 1-

carbonyl]-piperidin-4-yl}-acetic acid (482 mg) which was used without purification.
To a suspension of {1-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-

bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-

' 5-bi s- (4 chl or o-
di\hydr o- |mdazole
)Qy ) was reacted W|th

2 et hoxy-pyridin-3-yl)-4,5-bi

yl}-acetic acid (75.0 mg, 0.112 mmole) in dimethylformamide (6 mL) were added
successively 1-hydroxybenzotriazole (23.0 mg, 0.169 mmole, Chem-Impex),
N,N,N’,N’-tetramethyl-O-(1H-benzotriazol-1-yl)uranium hexafluorophosphate
(64.0 mg, 0.169 mmole, Aldrich) and diisopropylethylamine (58 mg, 0.448
mmole). The mixture was stirred for 15 min before pyrrolidine (12.0 mg, 0.169
mmole, Aldrich) was added. The reaction mixture was allowed to stir for 2 h
before concentrated under reduced pressure. The residue was dissolved in ethyl
acetate and washed with 1 N sodium hydroxide, brine, dried and concentrated.
The crude residue was purified by flash column chromatography (silica gel,
eluting with a gradient of 1-10% methanol in methylene chloride) to give the title
compound (71.8 mg, 89% yield). HR-MS (ES, m/z) calculated for C4oHs0CI2NsO3
[(M+H)"] 718.3285, observed 718.328.



dri ed and concentrated. The crude residue was purified
by flash colum chromatography (silica gel, eluting
wawaob/ogrigr adi ent of 1- 10% net hanol in net hyl eP€T/EP2008/063053
chloride) to give the title cppapound ( 108.7 ny, 89%
yield). HR-M5 (ES, mz) calculated for C37H46CI 2N5O3S
[(IVRH) +] 7 10. 2693, observed 7 10.2691 . Exanple 172
1-{4-[(4S,5R) - 2-(6- tertE)E’am le 464t hoxy-pyri din-3-yl)-4
5- bi s- é4 chl oro- hen -4, 5- N
?cﬂ HIAS. Roﬁ@atﬁétr ufyl- 4@?@%9]/']'(1'B13p)é|¥'éz5'ﬁlﬁ'(4'0h|0r0'pheny|)'4,5'
g%@e&pﬁé 2 g#]ﬁy%HHl@é%I@-ﬁQ@Bonﬁ]-pfb%ﬁdﬁjh-ryﬂl-ﬁﬁl-aimethyl-
5 adedtdn]iddS, 5R)-2- (6-tert-butyl-4-ethoxy-pyridin-3-yl)-4
, 5-bi s-
(4-chl or o- phenyl) - 4, 5- di net hyI \51 5- di hy@fi&l i nni dazol e-
1- car bonyl ] - pi per azi
3-met hyl sul f anyl - 92.3 ny, 0.1 29 nmol e,
exanple 17 1) in dichloro a N ) was added
3-chl or oper oxybenzoi c.-QCi# 2. , \0.324 mmol e,
Al dhch, max. 77%. T i ktyre was allowed to stir at
' Qi t h di chl or omet hane and
washed successively wtfi 10% aqueous sodi um

t hi osul fate, saturated ous sodi um car bonate, water
and concentrated. The €rude product was purified by
flash col um chromat og y (silica gel, eluting with

a gradient of 1-1 0% Ret hanol in nethyl ene chloride)
to give the title conmpound (73.3 ng, 76% . HR-M5 (ES,
mz) bed mAnes @nplgoss tedBeElses depen +gxarepie 4631 {1-

B AT SRR e FRERH 0 Smdt s phenyd 45
tBndtAylchbadibydroemidazote-3-carbonyl]-piperidin-4-yl}-acetic acid was

10 reacted with dimethylamine (Aldrich) to give the title compound. HR-MS (ES,
m/z) calculated for C3gHasCloNsO3 [(M+H)*] 692.3129, observed 692.3129.

Example 165
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
15 dimethyl-4,5-dihydro-imidazol-1-yl]-(4-diethylamino-piperidin-1-yl)-methanone

> Chiral

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with diethyl-4-
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di met hyl ~. -di hydro-i m dazol e-
- car bonyl | - pi pehdi ne®-carboxylic acid (2-

woreaobasmasul f onyl -et hyl )-am de Chiral | n a nannBCT/EP2008/063053

anal ogous to the method descrifzed in exanple 163, 1-
T T S T S Sy
célbbha@é@fdrfﬂsgﬁgo@lﬁ\is'oz [OAH Py B718-38 38 bBs 862 dBHEIRX3E.i C

acid, was coupled with 2-am noethyl nethyl sul fone
hydrochloride (Array) to give the title conpound.
HR-M5 (ES, nfz) cal cul at fhkld 8CI 2N5C6S [ ( MtH) +]
756. 2748, observed 756. 2 e 174

[1(45(545 W*Q{@HWM ety yyridineB 1y, 5ibi5 mhibrgiphesyB-45-
95”?‘%9%'}74 5zp|§y(§'pﬁgﬁq%quﬁ1 - hsl(@-npethanesulfonyl-ethyl)-methyl-amino]-

Qppy e 4-carboxylic acid (2-
ﬁ@t%hanes ’fo g]%lh yl)-nmet hyl -am deChiral In a nmanner
anal ogous to thezld descrjybed i n exaniirel 163, 1-

[ (4S,5R) -2-(6-tert - 4- ebhoxy- pyhdi n-3-yl )-4,5-bis

-(4- chl or o- phenyl ) -3~ —
di met hyl - 45d|hydr0|md .
- car bonyl ] - pi pehdi - ' aNbox Nc acid was coupl ed

with (2-nmethanesulfon Iet thyla@@e

hydr ochl ori de (Afray) toCgiv t et € conpound.
HR-M5 (ES, nmfz) calcul ated for CI?1\I5058[(I\/H—|)+]
770. 2904, observed 770.2905. Exa Ie 175

|1s[ Ejﬁtﬂﬁ%ﬂrpeé %ougutg)fhe SRS BB exa¥nale4165| '
[(4S,5R)-2-(6-tert- Butyl -4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-one (example 209) was
coupled with 2-(methylamino)-1-(methylsulfonyl)ethane (Array) to give the title
compound. HR-MS (ES, m/z) calculated for C3gHs0CloN504S [(M+H)] 742.2955,
observed 742.2957.

Example 167

2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-N-(2-hydroxy-ethyl)-

> Chiral
0]

acetamide
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di met hyl - 4, 5- di hydr o-i m dazol e-1
- car bonyl ] - pi pehdi ne- 4-carboxylic acid (2-

woyapoxyeet hyl ) -am de Chiral In a manner anal ORGL/BP1008/063053

t he met hod described in exanpj4 -163, 1-
[ Ejsc E]R%Irrg r&%&@pgog%lﬁé% tﬁe %etl%c)f d@ggr%e'b "r)ﬁ X a)m;ﬁefmg' f1-
RﬂSﬂiF’U)YQ (Gﬂt&t-@dﬁwit ethioxy ¢a7ialre3d1)-4,5-bis-(4-chloro-phenyl)-4,5-

-car bon di ne- 4-carboxylic aci d was coupl

ed
direaing 5 BhyGror Bl 1 ooy Piperig oA piracetc acid was

PR g Eos ety FAEIhTIEEE the i hippeha R s
(K. SnER)cafculdtet ot CREHLYCHN:@] [(IvikaH )y T08.8038 yohsefvéd B08.3074.
-(4- chloro phenyl) 4, 5-
di net hyl -4, 5-di hydro-i mdazol -1 -yl]-[4-(1 , 1
-di oxo-1 I6 thlonnrphoIE npHiEqggonyl ) - piperidin-1
-yl ]-met hanoneChi r al anal ogous to the

et HEES , 6B 3-2r (Obieot- Butybﬂaertbbw p@ddin B—{/IQ~4S§ bR)}42¢ehloro- phenyl)-4,5-

éﬁ%%s{”ﬁg ‘%M}S‘i’rﬁéﬁh@gﬁegyhdbﬂgg Ip)eﬁl]d@a%(y:l}e %” tl%r/] Led

- car bonyl ] - pi pehdi ne- 4-car boxylic acid was coupl ed
with thionmorpholine 1,1 -dioxide (Aldrich) to give the
title conpound. K B(ES, m Z/)_cal cul at@raf or C3 H

48CI 2NSCBS [ ( MrH) +] 675, Ogbserved xx, Exanple 177
[(48! 5R)'2-(6-tel‘t- B

. Wdin-s_yl)_él’s_bis
\ N/
@ a'%ol -TN

- (4-chl oro- phenyl ) -4, 5-
di net hyl - 4, 5-di hydr '

-yI]-[4-(2-nethaQ$ Y nyb oXy) - @ pehdi n-1-yl]-
net hanone _

N N

In a manner similar to the method described in example 160, (4-amino-
piperidin-1-yl)-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-methanone (example 204) was
reacted with methyl isocyanate (Aldrich) to give the title compound. HR-MS (ES,
m/z) calculated for C3sHasCl2NsO3 [(M+H)"] 679.2925, observed 679.2929.

Example 169
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(pyrrolidine-1-carbonyl)-piperidin-1-yl]-

SR
O

In a manner analogous to the method described in example 163, 1-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid was

methanone
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Chiral To a stirred solution of
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-

whe@9p416hl or o- phenyl ) - 4, 5-di met hyl - 4, 5- di hydrRET/RP0ag63053

-1 -yl]-(4-hydroxypi pehdi n-- fl47-yl ) - met hanone (94.8

: 1.52 | d i
un o bt Ao, AT g e bt ARG HTE FaftRis 45S. m
Ba cmaitéwfor\agemhgc’rmsmf[ﬁvl&H)Q%m 31290 ob48rvesiot (2.3131.
Aldrich). The m xture was allowed to stir at roomtenp
for 2.5 h before quenched wi th aqueous ammoni um
chloride and extracted w th dichl oronmet hane. The
organi c extracts were washed with brine and
concentrated to dryness. TBgampled70r oduct was

T R NN
Hﬁﬁ&égl‘ifg‘gcﬁlb%rbqﬁ?ﬁdé\%l«(q%g[4nyﬂz?[))ér‘gtg rfe- aw ;gaérldlln 1-yl]-

CEMTIE2NAO6S [ (| VRH) +] 729. 2639, observed 729. 2641 .
Exanple 178

rac- 4- [ (45, 5R*)Cl2
)-4,5-Dbi s-(4-chlorc
4,5-dirrethy|-4,5-dih = dzo e-

- car bonyl ] - pi per azi &1 n\a nher anal ogous to
t he net hod descri be n lexanples 8, rac- (4S* 5R*

)-2-(6-tert-buty} %
or o- phenyl ) -4, 5- di net hyl - 0- |Nn dazol e- 1

- carbonyl chloride was coupl ed w th \2—/p| perazi none
(Alfa) to give the title conpoundy HR-Ms (ES, ni2z)

cal cu| b ¢ohdrfir %W@'tgm&ﬁwﬁesﬁ%@iﬁ%m 163, 1-

observed 622. 2341 Exanple 179 rac
(4 3;5F0)-2-¢6-terBiBupyl-44 e toxppyrigirndiyh-48 5yis+ 4-chidno-pheaylgHl, 5-

8|metﬁgl?f,\él-c]iF];?'dr%:imidazole-1 -carbonyl]-piperidine-4-carboxylic acid was

reacted with piperazine (Aldrich) to give the title compound. HR-MS (ES, m/z)
calculated for CagHagCl2NeOs3 [(M+H)'] 719.3238, observed 719.3243.

Example 171

1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-3-methylsulfanyl-

> Chiral

propan-1-one
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di met hyl - 4, 5- di hydr o-i m dazol -1
-yl]-[4-(norpholine-4-carbonyl)-piperazin-1 -yl]-

woreiobasane | n a manner anal ogous to the net hodPCT/EP2008/063053

described in exalnpl es 8, raa—1h4848* , bR*
b o- phengig T ehelgtiebiitte Ptiod odbgien nopbining & WS sr)-2-
(eteérbbnwl 4ré1h@ky Bgridps- 9|gxl4r$ -B-@-thoro-phenyl)-4,5-dimethyl-4,5-
nor phol i n4-y Pl perazin nmet hanone (Oakvvood to

e

gihxvérq ﬁ@ldﬁz‘@lle -60THeH uh@hlowl@ kxaremie ) mascrgaetadawisy piperazine
(9 PR FI8 R L4 YRR By et byrio3GH)28 ti2a-chioro-
9hérﬁy4)§45%)hmbthﬁ-4 BrdihRirbyimideazel-Hoplpiperazin--B-riéthadobe.
bi s-(4-chl aoro- -4, 5- o
di met }I{9|a sol gthfgggﬁg?emw%gggr@lqmc acid (30.8 mg, 0.256 mmole,

) ) .
La ﬁﬁ'ﬁé%%‘% in dﬁh@ﬁgﬁﬁﬂeﬁr@g%g@? O%LLﬂgré ddde nﬁ'?t?ésswely 1-

ogous to escribed 1 n exa
(v oxRyerpzotriazole (46.3 mg, 0.342 mmole, Chem- Impex) N,N,N’,N’-

E?g | ertﬁwylﬁ&ﬁ E\ ﬁgp;é}rla%olp‘y y@yr@wrﬁwe%g@lgquao%éiaﬁgl(? 580 mg,
0 BAMYle Whﬁéh)d&wd Gﬁ%ﬁ%&ﬂéthi}/barﬁmé (q‘—wol 1R, (wstsh rﬁmole) The

pi perazi none gi ve onpound

(redureway steed doai%mlm @ef@sif{%@RI-IﬂS(@%teF(WHHe}hoxy pyrldln -3-

AT KON T A ——

y|3mét4rraﬁain@r(oomemgl D:1%,15mmole) was added. The reaction mixture was
dlrmth{f;/ 4, 5-di hydro-i m dazol e-1

allwerd ﬁ‘}r fer 6éh fﬁf@fCW(}erﬁ"@é?@\Hﬂ@%r eucad presaremdherresidue
?@%log%&&%ot i étﬂﬁ SR esssndedithn Iq)%%@mn‘ﬁygroxide, brine,
(6ed ent-dontghtrdtedt Mba crygdecisidure why pdrified by -fiadh cdoluomo-
gﬁr%wgt%érdfa’p%}({ismgg B%L_e?dt?n_g with a gradient of 1-10% methanol in
methylene chloride) to give the title compound (108.7 mg, 89% vield). HR-MS
(ES, m/z) calculated for C37H4sCI2N503S [(M+H)*] 710.2693, observed 710.2691.

Example 172
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-3-methanesulfonyl-

> Chiral

Cl O s
Cl O N)§O
(0

propan-1-one

@)
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di hydro-im dazol e-1 -carbonyl chloride (exanple 5 1)
was coupled with 2-pi pehdi n4-yl -acet am de (ChenBri dge)

wa@ eooglovaet he title conmpound. HR-M5 (ES, nfz) cRCTEPZD&EH3053

for C36H44CI 2Ns3 [ (MHH) +] 6649281 6, observed

)2 (O BurdeBIT o1 AP AR pyrare by pHSa i e o ol

tépbﬁlbhﬁﬁhéhyl ) 4 s”admmétaylhqlks dih?dr@Luhﬂ@bimem@b&b@hﬁ} fblperazm 1-yl}-

1 ,4]di azepan-5-one In a

- car bonyl ] - pi peri di n- 4- Qé
ﬁﬂ’ﬁ‘ht@MSéJHamdg(b’QW'ﬂﬁ @fh%i/ Bred Qa2 fnrﬁ@@ PXa@RENHT BN
? o? fq%eb@'irﬁr_) was dg)?d_3 C Igronoesroi(/)(tsenz_ogc %md (%%5 g, 0.324

mmxalghamlyichhﬁ\a& gﬂ%)EThgthrJE% Wab)dglbwedmcm:z gt 6-°Cfor1.5h
onyl chl or] was coupled with 1 erldn- o
ae{pre dictesyuit slichlpromeshiene enwshegesacesgiely Wiy 10%

AR ool o p e s AR R el gt gger and

Eovzegyitatd@3THe ¢rude product was purified by flash column chromatography
él C@ﬂéhélgfgé %%bpdue%tloﬂ PONRL iAol B rrr]feﬁ{yYelr?e_ cA:'hIgFige) to

givaﬁthémlue%oﬁrpdiufmctvg 3 mﬁdae%)eHP -MS (ES, m/z) calculated for

- carbon é gé&‘h’elrll n- 4- 4] di azepan- 5- one

@mH4a‘DlzK| )hﬁé?@@@l]sob%ﬁwﬁ@ 742t20694 . descri bed in

exanpl es 8, (4S,5R)-2-
(6-tert-butyl-4-et hoxy- pyhdi n-3-yl)-4,5-bis- (4- chl or o-

phenyl ) - 4 5- di met hyl - dahugéq7 Bm dazol e-
-carbon chl ori de éexa was coup Ied
1= [iﬁﬁbéR r(9-tent-Juty}-4-etagxy- Wéb@r?x ¥) é}r%b(scﬂ‘}e@m@md@@nww S5-

g@)r(&gglgﬁg %&ﬁgm%%1 ?ﬁ?yﬁdf—@%mﬂ@bser V&g!yf}‘& gt (2-

gtk ulfoRylaathlig-ahiide
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-et hoxy- pyrldln 3-yl)-4
, 5- bi s- (4- chl orld>ps

In a manner analogous to the method described in example 163, 1-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid, was
coupled with 2-aminoethyl methylsulfone hydrochloride (Array) to give the title
compound. HR-MS (ES, m/z) calculated for C3gH4sCloN5O5S [(M+H)*] 756.2748,
observed 756.2749.

Example 174
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid (2-

methanesulfonyl-ethyl)-methyl-amide
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di met hyl - 4, 5-di hydro-i m dazol e-1
-carbonyl]-piperazin-1 -yl}-Npyhdin-2-ylacetam de In

W@2000/0451 anal ogous to the nmethod descri bed i NPEREPIINEE63053

??’43{‘51%{) 2-(6 but yl - 4- et hoxy- pyhdi n- 3. 1) -4, 5-bi

: -2-(6-tert-buty et hoxy- pyhdi n- is
-(4-ch|oro-pheﬁ§ 5N5- 28 Crra

di net hyl - 4, 5-di hy i
- car bonyl ] - pi per azi
(exanmpl e 94) was

aci d hydrochl ori de

nopyhdi ne (Al drich)

to give the title (ES, mz) calcul ated

for CA0H4A6CI 2N7£8 423034, observed

742.3032. Exanple 185 No~g”
[(4S,5R)-2-(6-tert-Butyl-4-ethox -pyhdbnOB yl)-4,5-bis
-(4-chl oro-phenyl ) -4, 5-

di met hyl - 4, 5- di hydro-i m dazol -1 -yl ]-piperazin-1

-yl -nmet hanone Chiral In a manner anal ogous to the

met hoth @ ezanmies emalagoesdaphe snedhod dgsemedin example 163, 1-

S 2 SR P BV A Atis TRk S pRENS %s-

divethpiny - thi/dl’bleﬁdéﬁ)F@rﬂPd:a?bénﬂ) piyasidireplcarboMytie acid was
pi perazine (Aldrich) to give the title conmpound. HR- M5

ceuplegmitn (@aﬂnéthaéleéu”@we‘ihyb‘m&mﬁ@nznsd)z/d[qmdﬂ (Array) to give

?%g“t%@pﬁ@ﬁ‘fﬁ'? Q%F,Z Z%)[ %%@ggcﬁfgjr%ggl-@ﬂmiogsd M+H)']

FﬂeeﬁborobaheayVYOQg@5

di net hyl - 4, 5-di hydro-i m dazol e-1 -carboxylic acid
((S)-3, 4-di hydroxy-butyl)-am de Chiral In a nanner
anal ogous to the method ggapidleqds n exanpl es 8,
(4S, 5R) - 2-
06(4€eBR)-t2b(t6yﬂertAB|enyhéaqtthlymdlG-ayyl)-445 bisbdsch{ldrocphemyb)-4,5-

|me Kyl)4% é_)hydrgeltmlgazo?é-q -carbonyl]-piperidine-4-carboxylic acid (2-
hydroxy-ethyl)-amide

Cl / Chiral
Uy
- e
/
N \ N
%I\O\'(
Cl 0]

O

In a manner analogous to the method described in example 163, 1-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid was

coupled with ethanolamine (Aldrich) to give the title compound. HR-MS (ES, m/z)

calculated for C37H46CI2NsO4 [(M+H)] 694.2922, observed 694.2918.

Example 176
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(1,1-dioxo-1A6-thiomorpholine-4-carbonyl)-

piperidin-1-yl]-methanone
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di hydro-im dazol e-1 -carbonyl chloride (exanple 5 1)
was coupled with (S)-4- am no-butane-1 ,2-di ol

w@ progpsried from PCT/EP2008/063053

(4S)-(+)-4-(2-hydroxyet hyl)-2,3-di met hyl -

1, 3-di oxol ane (Aldrich) to give the tit e ?on'pound
HR-I\/IS (ES, mz) C%Lcul ated for 3 H41 pall Ve

[ (M+H) +] 627.25, © ed 627.2497. Exanpl e 187

[ (4S, 5R) -2-(6- tert---,etho -pyhdi n-3-yl)-4,5-bis
- (4-chl or o- phenyl ) - 4, N
ezl - DN

di met hyl - 4, 5-di hydr o-

-yl ]-(3, 6-di hydro-2 |a|9:; -yl') - net hanone Chiral
In a manner anal ogp bt hod described in
exanpl es 8, (4S, 5R)-2-
(6-tert-butyl-4-etho in-3-yl)-4,5-bis-(4-chl oro-
phenyl ) -4, 5-di net hyl “4\5- di hydro-im dazol e-1

-carbonyl chloride (ex e 5 1) was coupled with

1,2, 3,6-tetrahydro-pynidi pe (Aldrich) to give the

t|tIe conpound. HR- M5 5, mz) calculated for C34

H39CI2 Nd 0 2 [ (MtH) 4] 606. 2445, observed 605. 2446.
Exanpl e 188

[ 2 8)@mer anamgosistto B method dresnibgs)ini exammdeyliop, 4;[6t%pR)-2-
o4t (st ﬁ[]} ho%tﬂgﬁﬁag ialf 3'3 J:4,5:bis; (4-chloro-phenyl)-4,5-dimethyl-4,5-

TOI

dany]:Ird Bméadolbyucapbpnpl]werwume-l carbdxyretdvih aae ddipfed] with
&u S,5R)-2-(6-tert-Butyl - %/prldin-S-%/I)-4,5-bi
QMo o@pg phgmlqe (AIdrlch) to g|ve he fitle compound.”"HR-MS (ES, m/z)

L hydr o- 2
éﬁlélﬁ%:tée&w)dwﬁ 5an@VI mj gié)b Sév\ﬁ’/gg )géeact ed
with osm umtetrOX| de in the presence of
Nrret hyl nmor phol i ne oxi de o ive the title conpound.

HR-MS (ES, miz) cal cul at ledddiyi a0 2N [ (MHH)
[h SHHD)- 24E-(ert-BRERIALEEhOKY-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethoxy)-piperidin-1-yl]-

Chiral
:i s

\\ //

O\/S

methanone

To a stirred solution of [(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-
bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-(4-hydroxy-
piperidin-1-yl)-methanone (94.8 mg, 0.152 mmole, example 101) was added
sodium hydride (9.3 mg, 0.232 mmole, 60%, Aldrich) followed by methyl vinyl
sulfone (0.04 mL, 0.448 mmole, Aldrich). The mixture was allowed to stir at
room temp for 2.5 h before quenched with agueous ammonium chloride and
extracted with dichloromethane. The organic extracts were washed with brine
and concentrated to dryness. The crude product was purified by flash column

chromatography (silica gel, eluting a gradient of 1-10% methanol in methylene



Exanpl e 189
(4S,5R)-2-(6-tert-Butyl -4-et hoxy-pyhdi n-3-yl)-4,5-bis-

W@ 2008k as0- phenyl ) - 4, 5- PCT/EP2008/063053
di met hyl - 4, 5- di hydro-i m dazal gl -carboxylic acid

hyl ¢ - o) i

GFbHfe ek N AR RO poHad 93 4 R B ipid) HRMS (B Snay?
?%lgbkg%w?rtG%MMIMU}SC{(M@mT] 729639, oveBERleels7TR).264 1.
(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dinethyl-4E§énl] y4go-im dazole-1
-carbonyl chloride (e was coupl ed

5 m'zd-h([@%*;ﬁR*&)-R-&ﬁerilBg@d-hzéthokwpyﬁ@méﬁgl—)-ﬂ,5-|bis-(4-ch|oro-8henyl)-
.2, 3,4, 5- pent ao \ dric to give the title conmpoun
BBt Ryt AU 1 G DO GRAPETABEOTE by o]
7 17.281 7, observed 7 17.281 3 , Exanple 190
2-{4-[(4S,5R) - 2- (6-Cbrt _Butyl -4-eot hoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl oro-phen

di met hyl - 4, 5-di hydr o- i Re.dazlohe- 1 Y—
-carbonyl]-piperazin-1 -yl }- N\ o) yl
nmet hyl acet am de Chiral _kg_g-mannex-nanaldogous to the

met hod described in e
[(4S,5R) -2-(6-tert-
- (4-chl oro- phenyl ) - 4, 5-

di met hyl - 4, 5-di hydro-im dazole-1 o

-carbonyl ] -pi perazin-1 -yl}-acetic acid was coupl ed

wi t h I & Amnmareinaldgopgtditing niethod dedgribesl igi ex@npies 8, rac-

idJ n ES, m.z lLcul at ed far
W R Ryt R aVadheE fud el sibromhens4 5
10 &raetBYed 5%9ihydro-imidazole-1-carbonyl chloride was coupled with 2-
piperazinone (Alfa) to give the title compound. HR-MS (ES, m/z) calculated for
C33H3sCloN503 [(M+H)'] 622.2346, observed 622.2341.

4- @ hoxy- gyhdi n-3-yl)-4,5-bis

Example 179
15 rac-[(4S*,5R*)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(morpholine-4-carbonyl)-piperazin-1-yl]-

methanone

cl O \\/N\(O

In a manner analogous to the method described in examples 8, rac-
20 (4S*,5R*)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was coupled with morpholin-



2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5- bi s- (4-chl oro- phenyl) -4, 5- di met hyl *.
wo ehobgeimier i m dazol e-i - carbonyl | - pi perazi n-i  PCT/EP2008/063053
-yl J-N- pyhdi n- S-yl net hyl acet.argzdeChiral I n a manner

PO G P B TR OB TS B T8 friPopris o ces.
n(/ﬁy@dmtma@dn’oetmge47etlzﬁrso4 [(M+H)*] 721.3031, observed 721.3031.

di met hyl - - di hydro-i m dazol e- 1
- car bonyl ] p| perazin-1 -yl}-acetic acid was coupl ed

with 3-(Am nonet hyl ) pyhdi iegh) to give the
title conpound. HRMS (ES, Ex 1815 ul ated for
E_xarrﬁl e 192 . : .
gmeinylc4.8; GRydro-inidazale-T EeArPPOUI-BIPSEIZI 1y PRI n-3-y1 ) - 4

5 bi s- (4-chl oro-phenyl) -4, 5- Chiral

di et hy! - 4, 5- di hyditq-Lui dazol et ira

-yl }-N-pyhdi n-4-yl ne

anal ogous to the nethod d

[(4S,5R)-2-(6-tert-B

di met hyl - 4, 5-di hyd(gI daol Q-;;;‘N

-carbonyl]-piperazin-1 -yl}-acetfc acid was coupl ed

wi th 4-( Am nonet hyl ) pyhdi ne (Al ayich) to give the

title conpound. HRVS (ES, niz) cal culated for

e 3 - . .

b b fyG s puidins Yish S Pisa e e PR i At 5
10 dﬁy@f@nﬁlﬂaﬁabo’f @amm’bﬁloﬁdé(example 51) was coupled with 2-

di met hyl -4, 5-di hydro-i m dazo

?@@%{:@ﬁ% ﬂ(l\}gﬁgingpgz ggﬁ@egbsaé"r%&’%ﬁﬁim% the method
Example 181
15 2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

5 G4{43\8R)-2NBARrt By -6thG¥bEpRidie-3-gbdes-bisd(47&8odLp9ényl)-4,5-
- car bonyl ] - pi perazin o
ani Chiyal In a manner
S8 ed j anple 99, {4-
t=net hoxynpyhdi n-3-yl)-4,5-bis

- (4-chl oro- phenyl ) -4
C4l HABCh pharDr [afistadodl (@ 5i6e Bletibod dbsenbhastina@nyile9 8, (4S,5R)-2-
P L NG (/qujéo gienthe tithey qompcm}darh-ll}l\@ (ES, m/z) calculated for
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-acetamide

Cl Chiral
(.
N —
A\
/
N \ N
(7 o
Cl N
N
O

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
20 dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 2-piperidin-



10

15

[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis
-(4-chl oro-phenyl ) -4, 5-

Wa@lewenknbt 4, 5- di hydr o-i m dazol e-1 PCT/EP2008/063053

-carbonyl ] -piperazin-1 -yl}-apgmtic acid was coupl ed

O ni,cs Q. gi Vv pe
Solpsnineoie elie s e e Rhy P st e Bp)
EéIMtiihted fof £2sBR8LN ﬁWFH? 63452831@28)bs5x/@arr66%1 2@1%{
1-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyhdi n-3-yl) - -b
i s- (4-chl oro-phenyl)-4,5- dinmethyl”.
-di hydro-i m dazol e-i - CaEQSPrYAIbﬂ%'Zpehd' n"-ylj-acetic
acid Chiral{
gad 148[6418* ﬂ?’o@ﬁcﬁefderButw%-étheky‘rpwdlpw-vk)l44n5«‘b+s‘(¢9-eﬁloﬁo-

i S- 0- phen -

BhEPYI| e gty st 8 QR B-imveAZalerd carbony-piperidin-4-yi)-

C }Eé?z;?-%) ridin-4-yl}-acetic acid nethyl ester
Pé@gn‘p b]fé%jﬁglas hydrol yzed using |ithium hydroxide

furan and water to give the
@ z) Qal cul ated for

C36H43CI 2NAOA [ ( M+-H) +] NGBS

Exanpl e 195 2-{1

b6, eryed 665. 2656.
N\

-[(4S,5R)-2-(6-tert- Byt hoxy=Myri di n-3-yl)-4,5-b

I S-(4-chl oro-phenyl) -4 _

- di hydro-i m dazol e- £l

di [ A
N
- car bonyl | - pi pehdi n*-yl J- h@/ﬁdi n™-yl met hyl acet am de
Chiral In a manner anal ogo to the nmethod descri bed

in exanple 163, {1- (\N

[(4S,5R)-2-(6-tert-Butyl -4/ethoxy-pyhdin-3-yl)-4,5-bis

- (4-chl oro- phenyl ) - 4, 5-

di met hyl - 4, 5-di hydr o-i mcgdazol e-1

-car bonyl ] - pi pehdin-4-yl}-acetic acid was reacted with

2- (anmmamerimgr anphagious 10 Ahel meathdgd desgiibm mmammees rac-

PRI (LTS bR of A B L ERBD S NP 5
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was coupled with 1-piperidin-
4-yl-[1,4]diazepan-5-one (ChemBridge) to give the title compound. HR-MS (ES,
m/z) calculated for C3gH49CloNgO3 [(M+H)*] 719.3238, observed 719.3243.

i n met hanol / t et r ahydro
title conpound. HR- M5

Example 183
1-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-[1,4]diazepan-5-one

cl S Chiral
(., ¢
N O
/
N \ N
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Exanpl e 196 2-{1
-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-b

WO 20004411 or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydr o-i m dazal g<s1

s R el te R R et R e s sr)2-
m’mb&t yL83Bthdxy-pyridin-3- ?/I) -4,5- bIS -(4-chloro-phenyl)-4,5- dlmetrgyl -4,5-

S 5R)-2-(6-tert-But 4- et hoxy- pyhdi n- 3-y|)- 5
dqumglgzgﬁehyat)bomygchlorlde (example 51) was coupled with 1-piperidin-

d

Qa"ﬁtﬂxdlﬁep%np%%?ﬁeﬂﬁﬁ@@ﬁo e g {ie compoungy HR-MS (€S
B"r/a)mahmmaredd‘onéigiHéJngzi\ké@)g [(\o+1d)'Y @19)3238| dbbsereed7d 08241,
HR-MS (ES, mlz) calculated for CAIl H47CI 2N6O3 [ ( MtH) +]
741 .3081 , observed 741 .3083. Exanple 197 2-{1

[(485R) 2-(6-tert- But y-pyridin-3-yl)-4,5-b
i s-(4-chl oro-phenyl) - E*aﬁ]' fd 994
2i{Ad (48, bR} 25(6diehtydu y!- Amthfamep}endm -3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

SRR plaBudSdaro ¢ carhahikPosras s sn EN G i 2-v-

gedédnrfgslescri bed in exanple 163, {1-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis
-(4-chl oro-phenyl)-4,5- dinethyl”.

-di hydro-i m dazol e-i -carbonyl | - pi pehdi n*-ylj-acetic

acid was reacted @i th N nethylyiperazine (A drich) to

give the title conpg HR- (ES, nmz) calculated

for CAI H53Cl 2N6B | ] 74753551 , observed

747. 3554. Exanpl e 198 2- {
-[(4S,5R)-2-(6-tert-B
I S- (4-chl oro- phenyl)

di met hyl - 4, 5- di hydr g~JA d carb plpe
pdi n-4-yl }- N, N-bi &L 2- rrethoxy a\eta

In a manner analogous to the method described in examples 99, {4-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid

fJJ-et -p¥ridin-3-yl)-4,5-b

hydrochloride (example 94) was coupled with 2-aminopyridine (Aldrich) to give
the titte compound. HR-MS (ES, m/z) calculated for C4H46CloN7O3 [(M+H)']
742.3034, observed 742.3032.

Example 185
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-piperazin-1-yl-methanone

Cl Chiral

2,
N —

N>I=O



Chiral In a manner anal ogous to the nethod descri bed
in exanple 163, {1-

WQ LobF0BRSE 2- (6-tert - butyl - 4- et hoxy- pyhdi n- 3- yl PCHEB200$/663053
- (4-chl oro- phenyl ) -4, 5- - 156 -

L 1ot e A 90 Bhds eeriopsin asarmnles s (455702
{B-gerl- Buwﬂntmmxﬁ%wdnh-aa&aes ORI cmbbo bﬁerg,n ye, 5Ld1nenethy| 4,5-

title conpoun m z) cal cul at

diny e nidrEes- T-cRmaNy cmeod@,e@@m@@sﬁér)m ml%wh piperazine
(BB oIV thefite compound. HRAS (ES, myz) calowated fop ¢

5 CssHACBNs0p @(mheﬁysos.4z554 observed 608 2554
di met hyl - 4, 5-di hydro-i m dazol e-1
-carbonyl ] -pi perazine-1 -sulfonic acid dinethylam de
Chiral In a manner anal ogeksnpfe 86 nethod described in
exanple 3, (4S,5R)-2-
(45, BBO{Z-WH—Butybﬂ#&jth)ppymdld+3ﬁyl$4)5 -pisd(4cetioo-plaemy)-45-

S Bl b Pr ioqhie oS MRASY LR Yifickoxy-buty)-amie

pi perazi ne- 1-sul fogi c acid d| n)sl_hyl am @g5( Cakwood) to

give the title conpofand HR-I\/Eb(ES, m z) cal cul at ed

for C35HA5CI 2N6OAS [ “; 15, 2505, observed 7

15. 2594. Exanpl e 200

(4S,5R)-2-(6-tert-Bu =6 -rpyh in-3-yl)-4,5-bis-

(4-chl or o- phenyl) -4, 0

di met hyl - 4, 5- di hydr o~ g% da®ol e-Q -carboxylic acid

(2- hydr oxy- et hyl ) Cni de dn\kal/i\n/@ manner anal ogous
10 to the nethod described in exanple 3, (4S,5R)-2-

In a manner analogous to the method described in examples 8, (4S,5R)-2-

(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with (S)-4-

amino-butane-1,2-diol (prepared from (4S)-(+)-4-(2-hydroxyethyl)-2,2-dimethyl-
15 1,3-dioxolane (Aldrich) to give the title compound. HR-MS (ES, m/z) calculated
for C33 H41Cl2 N4 O4 [(M+H)+] 627.25, observed 627.2497.

Example 187
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
20 dimethyl-4,5-dihydro-imidazol-1-yl]-(3,6-dihydro-2H-pyridin-1-yl)-methanone

cl > Chiral

SV

=0

In a manner analogous to the method described in examples 8, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with 1,2,3,6-



(2-felt-butyl-4-ethoxy-pyhm din-5-yl)-4,5-bis-(4-chlor
o- phenyl ) -4, 5-di net hyl -4, 5- di hydro-i m dazol e-1

WO eapoenygl chl oride (exanple 2) was reacted w BEGI/EP2008/063053
am noet hanol (Al drich) to giveg7the title conpound.

Mot Byrfhg Lo BB LG5S 116 g EhRIREThE iRAM () m )

C415uaidd for (B4 HBQCB:JN;@IGZL{(MMW BB Hi4%; 3b¥énved 60HR 446
(4-chl or o- phenyl ) -4, 5-

di met hyl - 4, 5-di hydro i m dazol e-1 -carboxylic acid
(2- hydr oxy- et hyl ) - net hw;g%i ral In a manner
anal ogous to the netho in exanple 3,
5 [(4Sffﬂ73}2 ge terlt Butyl-4-ethoxy- pﬁ/rldln-B-yI)-4,|5 -bis-(4- cQIoro phenzll)-4 ,5-
2-felt - 4- et hoxy- pyhm di n- 5- -4, 5- bi 4-chl or
-G siar FUAARA 1y L3 (TG ied81-4) methanone
-car bonyl chloride (exanple 2) was reactgd wth
2- (et hyl anni no) etC (Acros ganics) to give the
title conpound. HR- FS. m zg cal cul ated for
C32H39CI 2NAB [ ( M+H) 39D —observed 597. 2393.
Exanpl e 202 \ /
(4S,5R)-2-(6-tert-Bu N hoxN=pyr | din-3-yl)-4,5-bis
- (4-chl or o- phenyl ) - 4| =0
di net hyl - 4, 5-di hy f | e-1 -carboxylic acid
bi s- (2- net hoxy-ethyl)-am{ de )Chiral In a manner
anal ogous to the nethod ribed in exanple 3,
(4S, 5R) - 2-

gnggf@ﬁ? u@y'%“i%t%té%% ‘%@OXMTF}WHF%C’*WHHdézQﬁ éﬂzhloro phenyl)

4“56‘&?@5!%6‘9@% thy -am %3&’31?}%@? WQW Ig-methanone

10 (emlnmledﬁmwae re&ReN&n(kESsmrdm )etomtmtejiratmcprbeence of N-
me?h%morghNﬂl% qu E')) ﬂl/e(?ﬁe ’tlﬁg %:o?’ripo%%geﬁﬁeﬁ/l &58 2m}2§ calculated

for CaqHa1Cl2N4O4 [((M+H)'] 638.2427, observed xx.

Example 189
15 (4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid methyl-((2S,3R,4R,5R)-
2,3,4,5,6-pentahydroxy-hexyl)-amide

Chiral

In a manner analogous to the method described in examples 8, (4S,5R)-2-
20 (b-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was coupled with



Exanpl e 203 {

1-[(4S,5R) - 2- (6-tert-Butyl -4-ethoxy-pyhdin-3-yl)-4,5-b
WO 20004411 or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydr o-i m dazal gg8L

AR R A 2 S AR o e e e
d@mgbuﬁ@d-lRH\ASKE@|n$/z§30aI6éI§t&Rior2336H47CI2N4O7 [2|\/|+Hr)1 1717.2817,
-tert-butyl - 4-ethoxy-pyhdin-3-yl)-4,5- I or o-
ghw\yeﬁ-ﬁi? &idret hyl - 4, 5- di hydro-i ni dazol e
-carbonyl chloride (exarrpl e 5 1) was react ed W th
pi peridin-4- yl-carbamc acid tert-butyl ester
5 (Al drich) to give the t Exaenple®0und. HR- M5 (ES m z)
I f C3 2N5O4 I VR 722.
e A AR 2o ieal o Arag et QB e BpinelipLorpheny)-4.5-
g%e%tggl%ﬁ,_gwﬁﬁ{}dr%-lﬁﬁdéﬂé -0 ¥bAAT-BloRPEA A AN ANIpFidih J2-Amethyl-

atmmﬂmnghenyl)-4,5-dinethyl-4,5-dihydro-inidazol-

yl ]-met hanone Chiral A solution of _
{1 [ (4S, 5R) - 2-(6- Qgrt but yl - 4- et hpxy- pydtifln-3-y1)- 4, 5
-bi s-(4- chl oro-ph - di net A
-di hydro-i m dazol e-i 3
carbam c acid tert-but
exanpl e 203) in dich
with trifluoroaceg ) 0C and al | owed
to stir for 2 h before c n@rated to dryness under
reduced pressure. The rgsidye was then taken up in
di chl oronmet hane (100 m N+Washed wi th aqueous sodi um
carbonate (2 x 15 m ), water ( 15 m ) and
concentrated to give Ntitle conpound ( 174 nm).
HR-MS (ES, mlz) cal cul at ed_f/orN\C34H42Cl 2N5Q2

N=

i peridi nt-yl}-
nmg, 0.304 mol e,
was treated

10 In a manner analogous to the method described in example 99, {4-
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid was
coupled with 2-(Aminomethyl)pyridine (Aldrich) to give the title compound. HR-
MS (ES, m/z) calculated for C41H4sCl2N7O3 [(M+H)"] 756.319, observed

15 756.3194.

Example 191
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-pyridin-3-yImethyl-

20 acetamide



10

15

[(MHH) +] 622.271 0, observed 622.2714. Exanple 205
4-{[(4S,5R) - 2-(6-tert-Butyl - 4-et hoxy-pyhdi n-3-yl)-4, 5-

whe®9p416hl or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5-di hydro-i m dazal g9l
- car bonyl ] - am no} - pi pehdi ne-1 -car boxyl cid
s

tert-butyl estercrbtral In a manney anal s to the
nmet hod described in I e 3, S, 5R) - 2-
(6-tert-butyl-4- etho Hdin-3-y1) -4, 5-bis-(4-chloro-

phenyl ) -4, 5-di net hyl -4 5 dl
-carbonyl chloride (

4- am nopi pehdi ne- CI | c abid tert- butyl ester
(Aldrich) to give the t| chpound HR- M5 (ES, m z)
cal cul ated for C39H50CI [ (1'VRH) +] 722. 3235,
observed 722.3235. Exa IN 206

(4S,5R)-2-(6-tert-But yl/?i4- et hoxy- pyhdi n-3-yl)-4,5-bi s-

4- chl - ph 1)-4, N
<(:|i et hs{?fsf}giyhg/dr oE?m d\a@l -carboxylic acid (
1- met hanesul f onyl - pi peri di n-\d=\yl)-am de Chiral A
[ uti f
Zo{ F( chg ﬁ?@n@r(a&atagdusmtﬂydz metedd degeniyad idi exadrpie )9H {4
h [~
(@brafi 2 TR e P oI S0 Fps i Sblep benyi-4.5-
élrrﬁé’ch?l%ﬂdﬁy%ﬁﬁmé&idlehUééfboﬁy‘ﬂ} Efpe(@fnq 1”9} a@e@@gmd was

mol e, exa i n di chl oromet hane
cowpiedwith 34@Amn6m©tbvba¢redlne (Algrigh) ® gnve )th%ltltle)compaudd HR-

e S i Bl T RS NS ARASTT 786815 Sosberiss ®

756.3195.

Example 192
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-pyridin-4-yImethyl-

acetamide

> Chiral

In a manner analogous to the method described in example 99, {4-
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid was
coupled with 4-(Aminomethyl)pyridine (Aldrich) to give the title compound. HR-
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The residue was then taken up in dichl oronethane (100
m _), washed w thaqueous sodi um carbonate (2 x 15

workoop/o4meat er (15 m _) and concentrated to gi VRCT/EP2008/063053

(4S,5R)-2-(6-tert-butyl-4-ethmgy-pyridin-3-yl)-4,5-bis

LR P BRI e MERER P10 irves
pEpehdiyn-4-yl anide (533.3 ng) which was used w t hout

purification.
(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis

-(4-chl oro-phenyl ) -4, 5-
di met hyl - 4, 5-di hydro-i mi daAample 193\ xylic acid
pH{pdMS, 5R4—-2yd6-mfkety( 5€etl50>rygpyrw|6931ylml;ﬂ bjs-(4nchloro-phenyl)-4,5-
di chl orzg net hane é’lﬁ‘ﬂ % ted wit
%@@tﬁﬁ ar 'Bwifp' #AAerd feaz"éo 'ﬁa'peoazz'ié ~Yhr{-furan-2-ylmethyl-
ﬁ,&% at 0 OC and allowed to stir for 1 h before

uted with d| chl or onet hane (60 m _), washed with
aqueous sodi um car bonate (15 M )\, waterChfall5 m ) and
concentrated. The Crl e was purtfied by flash col um
chr omat ography (sili IE ng with a gradi ent of

1-1 0% net hanol |nd to give the title
compound (59.5 ng). cul ated for

C35H44C| 2N5O4S [(éI : rved 700.2482.
Exanpl e 207 O

4-{[(4S,5R)-2-(6-tert-B 4ethoxy pyhdi n- 3-yl ) -4, 5-
bi s- (4-chl or o- phenyl ) -4,

di met hyl - 4, 5-di hydr o- 'dazole-l

- car bonyl ] - ami no} - pi pe. |Nne d_-car boxylic acid

ethyl am de Chiral A f?xtuye/of

(4S,5R)-2-(6-tert-butyl -4-et y-pyridin-3-yl)-4,5-bis

- (4-

chl or b @Immnﬂe}am,aﬁagdjusﬁo tiyé nthod idhgchitmed im elanable-99, {4-

- car | ,am 51 . .. 0.0
eSO Lt B B B s 3D Sis e R iy 2.
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetic acid was
coupled with furfurylamine (Acros Organics) to give the title compound. HR-MS

(ES, m/z) calculated for C4oH47Cl2NsO4 [(M+H)"] 745.3031, observed 745.3028.

Example 194
{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-acetic acid

Chiral
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0.1 69 nmmole, Adrich) in dichloronethane (4 mM _) was
stirred at roomtenperature for 2 h before

weomeestisat ed to dryness. The residue was pur i PCEEPIYS/063053

flash col um chronmat ography (sgilica gel, eluting with

0 1o 3 e B STk ey
4 Bdimgtayl- 43Bldih&cﬁbﬂmdaﬁolé37dé45&hﬁ]\|§|@§rlﬂﬁwl\ﬂr-'y’l}ﬂdcetlc acid methyl

693. 3081 , observed 693.3081 ., EXanp
(ﬂatsrmanzoleeﬂ6t2éwassﬂmqvolyze@pﬁwLtfwﬁdh}‘drgxgdle)In4 5- bi s-

TEE LRI A %0 el o gvg the e gopoun HE-YS (ES, mr2)
&alcalrab@drmflcmliﬂiN@MGVldHr)l ]@65}2656@n$bderv@m6‘% 28%6.a

m xt ure of

(4S,5R)-2-(6-tert-butyl -4-et hoxy-pyhdi n-3-yl)-4, 5-bis-

(4-

chl or o- phenyl ) - 4, 5-di ne A le 195 hydro-i m dazol e-1
2{{&f[(ﬁﬁ(,f)7Rl)-(2 (@ctiedt- Bul}yé#ﬁih@xﬁpyﬂldlmﬁ we-4(%0iso(4athlo-piganyl)-4,5-

20 and ,pot i.um car bona
e By-EEaTRYSroa Mgt Hec el MR - 4 T Ey s T methy -
agstashij@doacet am de (29.8 ng, 0.1 62 mmole, A drich).
The m xture was stirred at roomtenperature overnight
and diluted with ethyl acetate, shed Whtrdl wat er,
brine and concent rd The crude’ product was purified
by flash col um chrg@g ilica gel, eluting
with a gradient of 1- Y6 i n di chl oronet hane)

to give the title coppyn 4% vyield). HR-NMS
(ES, mz) calcul gt @
670, 2006, opservad 6 924/~xanpl e 209

In a manner analogous to the method described in example 163, {1-
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-acetic acid was
reacted with 2-(aminomethyl)pyridine (Aldrich) to give the titte compound. HR-MS
(ES, m/z) calculated for C42H49CloNgO3 [(M+H)'] 755.3238, observed 755.3238.

Example 196
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-N-pyridin-3-yl-

acetamide



10

15

1-[(4S,5R) - 2- (6-tert-Butyl -4-ethoxy-pyhdin-3-yl)-4,5-b
i s-(4-chl oro-phenyl)-4, 5-

Wa@lewenknbt 4, 5- di hydr o-i m dazol e-1 PCT/EP2008/063053

- car bonyl ] - pi pehdi n- 4-oneChirgf I n a manner anal ogous
to the nmethod described in exanple 3, ACS E1R)
(6-tert-butyl -4- etcgoxy pyhdln 3-y1)-4,5 ,r (4 chI or o-
phenyl ) - 4, 5-di net hy di hydrg-i m dazol e-

-carbonyl chloride (& m e 5 1) \was reacted W|th

pi peri di n-4- one (Aldr ch v\ethetltle conpound.
HR-M5 (ES, nmlz) calc 2NACB [ ( MHH) +]

621 . 2394, observca Ex%l 210
1-[(4S, 5R) - 2- (6-tert - But ) choxy pyhdln 3-yl)-4,5-b
i s- (4-chl oro-phenyl) -4, di met hyl ~

-di hydro-i m dazole-i -c nyl | - pi peri di ne”*-car boxylic
acid nethyl ester Chir In a manner anal ogous to the
met hod described in e 3, (4S, 5R) 2-
(6-tert-butyl - 4- et hoxy- p)slz/ri\zn 3-yl)-4,5-bis-(4-chloro
- phenyl ) - 4, 5-di net hyl - di/hydro-im dazol e-1
-carbonyl chloride (exanpl¥5 1) was reacted vvith

i perjdine- 4-carbox I|c acid nme ster drlch
prp y f@‘{l_ésdeﬁ?e

to gi Ubatmqur@r@é‘ﬁl{ﬂﬂ%l § tothe mst heckin amRIed oPof1-
gg?%@ @Q@ %%X%J@f idFr8-y1) PS8 ¥ 84 chioro-phenyl)-4,5-

dinfgthd- %B}dlIZyc(rG-ltredazcmﬂyd:arbeeylhpbpﬁnpw 4-gilrackiigl gcidinas
Rt 1N S IRRgHin (HTHeh o civerhe diiesngReus. SIR-MS (ES,
T 0, SO 781 s oplores 11 085

bi s- (4-chl or ophenyl

Example 197
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-1-(4-methyl-piperazin-

1-yl)-ethanone
Chiral

In a manner analogous to the method described in example 163, {1-
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-acetic acid was
reacted with N-methylpiperazine (Aldrich) to give the title compound. HR-MS (ES,
m/z) calculated for C41Hs3Cl2NsO3 [(M+H)"] 747.3551, observed 747.3554.



-di nnet hyl ~. S-di hydr o-i nni dazol e-i -carbonyl | - pi pe

pdi ne®-carboxylic acid nethyl ester (575 ng, 0.864
wornwbe471ekanpl e 2 10) and |ithi um hydroxi de hyRPCHER200R063053

7 mg, 5.1 79 mmole) in water. {2 m ) and

tetrahydrofuran (20 m red at room
tenperature for 4 h be%ﬁﬁ%l ized with 1IN
Bé{qir[(ltshBR!)JZC(Gat@tdB@@Mf@thdS)@ﬁbﬁﬁH|M431i74?1ﬂt51b|s @c@rtlautcﬁphenyn 4,5-

The organic extracts were was brine and dri ed

Gmthkloﬁﬁcﬁfhwpﬂaﬂ@am1c@ﬁfb@ﬂyll-am@ﬂdtrbwi}vlé N-his-(2-meghoxy-
Cé;(gél—ﬁ#'@%z 5ngy, 98%. HR- M5 (ES, mz) cal cul ated
2NAOA [ (I VRH) +] 651 . 2500, observed 651
.2498. Exanpl e 212 3-{1
-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-b
i s-(4-chl oro- phenyl) 4 5- Chiral
di met hyl - 4, 5- d|hy dazole-

- car bonyl ] - pi pehdi n- 4 y}- propi onam de I n a nmanner
simlar to the nethod esi‘\f
N

ed exanple 177,
[ (4S, 5R) - 2- (6tertb
4- et hoxy- pyhdi n-
met hyl - 4, 5- dlhydr0|nloaz

1-yl]-(4-hydroxy- plpehdln-
1) was reactedwith acryl
title conpound. HR- M5 (
C37H46Cl 2NsO4 [(IVRH)+
Exanpl e 213 3-{1
-[(4S,5R)-2-(6-tert-Butyl -4} et hoxy-pyridin-3-yl)-4,5-b
i s-(4-chl oro-phenyl) -4, 5- O—

car oBtgriemiebaneiid 8 itios geasrined evapnle 163, 1
SW @(Mér@bpgﬁ%ﬁtﬁ?@wﬂdm@%m bask-(4.cRropspheniy-4,5-

thblx%@hmrﬁ -iguigazaler 1scaspanylkpiperidinod yhearatic-asidwas
F%cfeféz A G RO e (it fo e (e it comppnc
HR-MSs(E® antz dalculated for C4oHs6CI1NsO5 [(M+H)'] 780.3653, observed
780.3657.

g (4- blhlo o- phenyl ) -4, 5-di

-yl)-met hanone (exanple 10
yde (Pronmega) to give the

S, m@) cal cul ated for
RE42922, observed 694.2918.

Example 199
4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazine-1-sulfonic acid

dimethylamide

Chiral
o )
Ty, 8
"1, N —
A\
@ L
N N
Cl o
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with acrylonitrile (Aldrich) to give the title
conpound. HR-M5 (ES, mz) calculated for C37H44Cl 2N5C3

W(M(WD/IOI;H]SI 676. 281 6, observed 676.281 5 . ExanpCBERWDI8/063053

1- - 164 - o
| [S( ?‘2 Cﬁ)r%%n&(egﬁb%{ﬂt% téltﬁed' S YeB¥ il i'ﬂ'e%fa%;gl'e% %4@ 5R)-2-
d-ret- bMﬂyf 4, éihdxwgirrmrdumnsdﬁmlsem -(4- chIoro phengh) -4,5- dlmethyl -4,5-

- carbonyl ] - pi pehdi n-4-yl }-3-1sopropyl -urea i ral In a
%Mﬁ@'@'ﬂﬁi@'&ﬂ -corbonyl ﬁ'@@ﬁ@@ (@@iﬁ?'ﬁ@éd\’a%m@%ﬁﬁp‘%’éh pgerazine-

1 Bh AR R Ryiatide (Oglyopd)to.pivs the SR Gommeung; HR-MS (ES,
bv/b) cal (tateal for QeiteREINE04S [(M+H) 1 715.2595, observed 715.2594.

4, 5-di nmet hyl - 4, 5-di hydro-i m dazol -1 -yl ]-nethanone

(exanpl e 204) was reacted with isopropyl isocyanate
(Aldrich) to give the tigdfm g¢'nd. HR-M5 (ES, nfz)

cal cul ated for C38H49CI +] 707. 3238,
(34&5R\)€d(671@7t BQ@BEaeih@*}epmm&yl )-i4,5-b$-(4-ch|oro-phenyl )-4,5-

§§e£ ?5;_‘118 @y%’pgml %(YE%/JD%HBﬂw'HQ acid (2-hydroxy-ethyl)-amide

d| mat hyI 4, 5-di hydro-i m dazol e-1 Chiral

- car bonyl ] - pi pepdigz4- } - 3- pypdi)ﬂ- 3-yl-urea Chiral In
a manner simlar to thod aescri bed in exanple
160, (4- Am nopi pehdi "
-yl)-[(4S,5R)-2-(6 btyb et hoxy, pyhdi n- 3-yl ) - 4,
5- bi s- (4-chl oropherl%@ “““ N N

4, 5-di et hyl - 4, 5-@li -i'm}dgzol -1 -yl ]-nmet hanone
(exanmpl e 204) was reacted Wth pyhdi ne-3-i socyanate
(OCakwood Products) to give title conpound. HR- NS
(ES, mz) calculated for CA0H46CI 2N7C3 [ ( MtH) +]

742. 3034, observed 742.3029. Exanple 216
In a manner analogous to the method described in example 3, (4S,5R)-2-

(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 2) was reacted with 2-

aminoethanol (Aldrich) to give the title compound. HR-MS (ES, m/z) calculated
for C31H37Cl2N4O3 [(M+H)'] 583.2237, observed 583.2241.

Example 201
(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid (2-hydroxy-ethyl)-methyl-amide

Chiral

In a manner analogous to the method described in example 3, (4S,5R)-2-
(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-

dihydro-imidazole-1-carbonyl chloride (example 2) was reacted with 2-



10

15

20

2-{1
-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-b

WO 200044161 or o- phenyl ) -4, 5- di et hyl ~. PCT/EP2008/063053

- di hydro-i m dazol e i - car bonyjds-pi pehdi n~-yl am no

RSBV ABLECITM A5G e b SRBENED o Pl oM ipdTFd #k-mis (Es,
gviz)) ca[l%tﬁ@l;ceﬁnglr' (;Csﬁggt:ﬁz)l\w@ GO H Y 801 0894 pEbskiried 597)2363.
bi s yl

4, 5-di nmet hyl - 4, 5-di hydro-i m dazol -1 -yl ]-nethanone

(exarrpl e 204) wasreacte | acetam de (Al drich)

to give the title COWOM(ES nl z) cal cul at ed

(48, 5@@#{%@@%@4{6&%@-@@@6-29y|2925b|39(msehilmeﬁphenyl) 4,5-
le 217 In \/tro ActlvH;y

dine Pl et OoRARerd -easbPRAICAGY bisk et s by)-amide

between p53 and MDM2 proteins was measurgg, by an HTRF
(honpgeneous ti nme-gesa ved fI uor escence) assay in

whi ch reconbi nant GS binds to a peptide
t hat resenbles t he tﬂract regi on of p53
(Lane et al.). Binding o rotein and

p53- pepti de (blotlny n it inal end) is

regi stered by theClIFRE fI uQ:E scence fesonance energy
transfer) between Eur opi umN Eu) | abel ed anti - GST

anti body and streptavidi rfco jugated All ophycocyanin
(APC). Test is performeg-in {)ack flat-bottom 384-wel |
pl ates (Costar) in a total vokune of 40 uL

contai ni ng: 90 nM bi oti nyl ate peptide, 160 ng/m

2 i ELe (T iR Pralfes SRR e Fa L S oR-2
(2-tvé-botyi-Aeetbexy: pyamislimiday -BSADIs-(4-crdndiphearol 4 St dimethyl-4,5-
%@&E&E{ﬁg%@el C%FBO@P%%\&E&&“% e(ZKBSgs rbe%fc ed with bis-(2-
methoxy-ethyl)-amine (Aldrich) to give the titte compound. HR-MS (ES, m/z)
calculated for C3sH45CloN4O4 [(M+H)*] 655.2813, observed 655.2813.

Example 203
{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-carbamic acid tert-

butyl ester

Chiral
cl >
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(640 ng/mM working solution) in reaction buffer to
each well. Add 10 uL diluted conpounds ( 1 :5 dilution

WO poopsmasi on buffer) to each well, m x by shakP@yEP2d§/063053

20 uL biotinyl ated p53 peptidme(- 180 nM wor ki ng

Shakel 8 Pk EReldobls e o nefipf BRGer Ry (EAnDIE Tas 5R)-2-
©-te@rbami- dL&h&Rﬁan@JWtFn -blel-albidprgny- xtsmlme(tﬁw 4,5-

nM Eu- anti - GST and 60 n rept avi di n- APC wor k
diblydea-thiylazeleTBcamonykehlqride (examplgsA) chﬁd w@f@mperldln -4-

f
%R@}géﬁg %gdggaiﬁlea%(%zqr%@géé gﬁ% tgaf@gnm |c c')r %MS (ES,
Wz)@mCLEhtwrWUs&%CIstOw MMBIHET V22 8@35¢ bleserea@ Faps3233.
wer e purchased from Sigma Chem cal Co. | C50S show ng
bi ol ogi cal activity that applies to conpounds of the
subject matter of this i nges from about
0.005 mMMto about 2 mM el Rmﬁ@tg for sonme
ekAnmhepieareind yl)a[(HSxAﬁ?)E&—a&ﬁ[bembNb/.l A hoxP-pgridio-Beh- 445Abis-(4-
4 0. 0 9 .0..252 7C ai ns:
s iDigpBenY 410t b vier Bidede o g tanghe

carbon or nitrogen, with the :}OVI so t hgtiraftt | east one

of X, Yand Z is fi{rogen; nd V2 are selected from

the group consisti o@ haI og acetyl ene, cyano,

/
N

Cl

A solution of {1-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-
carbamic acid tert-butyl ester (220 mg, 0.304 mmole, example 203) in
dichloromethane (6 mL) was treated with trifluoroacetic acid (6 mL) at 0 °C and
allowed to stir for 2 h before concentrated to dryness under reduced pressure.
The residue was then taken up in dichloromethane (100 mL), washed with
aqueous sodium carbonate (2 x 15 mL), water (15 mL) and concentrated to give
the title compound (174 mg). HR-MS (ES, m/z) calculated for C34H42CI2NsO2
[((M+H)"] 622.2710, observed 622.2714.

Example 205
4-{[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-amino}-piperidine-1-carboxylic acid

tert-butyl ester
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trifluoronmethyl and nitro; RL and R2 are -H or -CH3,

wWth the proviso that RL and R2 are not both -H R3 is
WO K004 =0 -R 6; R4 is - OCH3, - OCH2CH3, - OCHZEEFRYEP2008/063053

- OCH2CH2OCH3, or -OCH(CH 3) 21472 i s sel ected fromthe

group consisting of: i) -Hii) -halogen % CH3,

iv) -CF3, v) -OCHgor CCI:HZO—% vi) - vii)

-cyano, viii) -C( [ CHs)2 O?(V\/nere Ris

-H, -CH3 or -CH2CH3)

- CH3, -CH2CH2OH or -C(CHs) 2CN, xi i)

- C(CHs) 2COR (where R IS \' , ii\ -C(CHs)2COOR

(where Ris -H, - , Xiv)

- C( CH3) 2CONRaRb (whekes -CH3 and Rob is -H

or -CH3) , XV) -SEB or ﬁlﬂ XVI) -NRaRb (where Ra

is -Hor -CH3 and Rb is - and

In a manner analogous to the method described in example 3, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was reacted with 4-amino-
piperidine-1-carboxylic acid tert-butyl ester (Aldrich) to give the titte compound.
HR-MS (ES, m/z) calculated for CagHsoCloNsO4 [(M+H)] 722.3235, observed
722.3235.

Example 206
(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid (1-methanesulfonyl-piperidin-4-

yl)-amide

Chiral
cl >

A solution of 4-{[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-amino}-piperidine-
1-carboxylic acid tert-butyl ester (640 mg, 0.885 mmole, example 205) in
dichloromethane (6 mL) was treated with trifluoroacetic acid (6 mL) at 0 °C and
allowed to stir for 2 h before concentrated to dryness under reduced pressure.

The residue was then taken up in dichloromethane (100 mL), washed with
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Xvii) 4-norpholinyl; and R6 is selected fromthe group
consisting of: i) -lower alkyl, ii) -cyclopropyl or

waeywbokusyl , iii) -phenyl or phenyl substit ut eRCDHEP2008/063053

chloro, -OCH3 or cyano, iv) Atggar pholinyl,

Jabe S SRUE Eopad: @5 PRV e p 1, and epnggryateg to give
g43 ;55)-3-1@ t;@?ftemwh e%ggodyndm W&b.@ edtibro- oriryfﬁ) -4,5-
dwﬁlcﬁﬁ)ctmvcmdmdame -1 aC%’QwIiCta%@Iqﬁﬂggréml ne of

LAsad Q@{é% %ogr) wh.g%%&%é%d%t@g&edu?‘ﬁksﬁ?ﬁ rom ghe %LOUP

consli

2CH( q-z{)SZERZQ=(6 te@b R GHR @ity SHidhI3- -4, 5- bIS -(4-chloro-phenyl)-4,5-
bR PR e Db tadbemice (56.5 g

C m@ﬁd'%ﬁﬁn&ﬁ% %ﬁﬁ%ﬂ%s {rﬁ%ﬂ%mw%e’sulfonyl
cNBiSd2 C26.0 m\ A6 2Znmbley Wldmdh )it ©y1G add pilpeed do stif foor! h
ééfore diluted with dichloromethane (60 mL), washed with agueous sodium
carbonate (15 mL), water (15 mL) and concentrated. The residue was purified
by flash column chromatography (silica gel, eluting with a gradient of 1-10%
methanol in dichloromethane) to give the title compound (59.5 mg). HR-MS (ES,
m/z) calculated for C3sH4Cl2NsO4S [(M+H)*] 700.2486, observed 700.2482.

Example 207
4-{[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-amino}-piperidine-1-carboxylic acid

ethylamide

Chiral
cl >

Sy,
\ 4
CI NI\LO N

N

@)

A mixture of (4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carboxylic acid piperidin-4-yl
amide (51.2 mg, 0.082 mmole, example 205) and ethyl isocyanate (12.0 mg,
0.169 mmole, Aldrich) in dichloromethane (4 mL) was stirred at room
temperature for 2 h before concentrated to dryness. The residue was purified by
flash column chromatography (silica gel, eluting with a gradient of 1-10%
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nor phol i nyl),e) -CH2CH2CH2Re(wherein Re is -OH, -OCH3,
-SR2CH3, -SMRCH2CH3, -SMN(CH3)2, -CN, -N(CH3)?2,

wazgosablid inyl, 1-piperidinyl, 4-norpholi nyPCT/EP2008/063053

- COOCH3, - COOCH2CH3, -COOC(CHg9)-3, -CON(CH 3)2, -CORf

SR Ty BeslarEiiine) S BT e U CBASRYl (BT R, 76% yila),

HQQGISZ B m)%%éﬁjuﬂaté’@ fOrSC3/Hy, CINNKOR AR P ] 693.3081, observed
- NHCH2CGH2N( CH3) 2, 1- pi peri di nyl,
Q9§|§i0§éhd| nyl - 4-net hanol ), 4-norpholinyl or
-N(CH3)-(3-(1 -nethylpyrrolidinyl))), f) -CH2-CO Rnh
(wherein Rh is substituted or unsubstituted | ower
al kyl, -OH, -OCH 3, - CCHZEtd#nple\RX8 (CH2),,
bstituted or unsubstituted heteroar where n

u %/ IS Ogr
i“s 0 D{%@ﬁcﬁeéfalﬁuk)fl -4- chw PR 3av'1)q4pf) biSder or-plaenylbfh5-

érw%WWWO%%% I|c ?@ﬁ?gﬁ%ﬂethyl piperidin-4-

yIMedf@s2 OH) (CH3) CH2CH20H, - NH( CH2()—|) (CH3) CH3,
- CH2CH2CH2SO2NH2, - N( CH2CH3) het er oar vyl
- N( CH3) CH2CHR2OCHB ) - NHCH2GH2OOKB, - NH( CEBFh mono- or
di - substituted hete enis Oor 1, -NHCH2CH2
substituted or unsub teroaryl, -NH nono- or
di - substituted aryl, '
Oor 1, -NH(CH2)n-CH
substituted or unsubg ocycle where nis 1
or 2 or -N(CH2CH3) pang substituted
heteroaryl), g) -SO2R (whgrein R is -CH 3, -CH2CHS,
-CH(CH3) 2, phenyl, 4-nethyl phenyl, 4-propyl phenyl,
-CF3, 2-thienyl, 3-thieny #NH2, - NHCH3, -N(CH3 2,
N\\\(N
0O
To a mixture of (4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-

chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carboxylic acid piperidin-4-yl

amide (50.0 mg, 0.081 mmole, example 205) and potassium carbonate (22.4 mg,
0.162 mmole) in N,N-dimethylformamide (4 mL) was added iodoacetamide (29.8
mg, 0.162 mmole, Aldrich). The mixture was stirred at room temperature
overnight and diluted with ethyl acetate, washed with water, brine and
concentrated. The crude product was purified by flash column chromatography
(silica gel, eluting with a gradient of 1-10% methanol in dichloromethane) to give
the title compound (40.5 mg, 74% yield). HR-MS (ES, m/z) calculated for
C36HasCl2N6O3 [(M+H)'] 679.2925, observed 679.2924.

Example 209
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-one
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- NHCH2CH20OCH3, - N( CH2CH2COCHs) 2, 1- pyrrolidi nyl,
1-piperidinyl, 4- norpholinyl, 1-piperazyl-4-ethanol,

waz2qudosmaet yl pi perazinyl) or 1-(3- oxopi perazi nRCI/EP200§/063053

-CORJ (wherein RJ is |ower anqx)I_ whi ch is substituted
or unsubstituted, cycloal kyl, 2-tetrahydr a; uranyl ,
2-thienyl, 3-thiegyl, -NH2, - , - N(
1-pyrrolidinyl, 1-pngéerydinyl, /4-norpholinyl,

1- pi perazi nyl - 4- et hagg 4-“\acet yl pi per azi nyl) or
1- (3- oxopi perazinyl)), lTB ti Yuted or
unsubstituted heteroa . Nerdcydl e;vii) a
substituted plper|d| t forrrula , Wherein Ris
hydr ogen, | ower alk (OH) CH 20H, -CH
2CH2CH( OH) CH 20H &t 4-t ydro 2H-t hi opyranyl -1 ,
1-di oxi de, -CH2CH2Rd ( In Rd is -OH -OCHS,

- OCH2CH2CH, - OCH2CH2 -CN, -CF3, -SOQ2CH3, - SO2NH2,
- SO2N( CHs) 2, - CONH2, (CH 3)2, -NH2, -NHCOCH 3,

- NFBQ%%anH&%) oud t@)él;ﬁ_éléﬂ*étﬁbd‘)dbscrlbéa |Iﬁ9é3@nﬁbﬂa PN4S,5R)-2-

4- norp wherein Re is -CH

olin R (
(G DLty BN PPN, 6 DSCEREPE) BhemyiNd, 5-dimethyl-4.5-

d (zﬁ -@da%@%@é@‘ypgfg@ﬁw&%w&%gﬁo\kmﬂpendm-4-

oﬁ@(}%rlbmw give ths tltlé coﬁbaund CHRAUS, (B9 ¢hipealeyiated for

Bhenyl %M{}% L6§523§4wbs 2-fur an%l 5or 3-furanyl),

- NHCI—|ZCI—|ZOCH3 - NHCH2CH2N( CH3) 2, 1- pi peri di nyl,
1- (pi pehdi nyl - 4- net hanol ), 4- nnrphollnyl
Example 210

1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid methyl

ester
Chiral

In a manner analogous to the method described in example 3, (4S,5R)-2-
(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride (example 51) was reacted with piperidine-
4-carboxylic acid methyl ester (Aldrich) to give title compound. HR-MS (ES, m/z)
calculated for CsgH43CI2N4O4 [(M+H)*] 665.2656, observed 665.2652.
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or -N(CH3)-(3-(1 -nmethylpyrrolidinyl)), -CH2-CO Rh
(wherein Rh is substituted or unsubstituted | ower

W@bReogh47160H, - OCH 3, - OCH2CH3, -NH2, -(CH2)n heCEERP20§063053

where n is Cor 1 -NH lower alml, -NH cycloal kyl, - N
(lower alkyl) n where nis 1 or 2, -NHCH2C(CH) CH 2CH,
- NHCH2CF3, - NHCH2CH2CH20H, - N( CH2CH2OH) 2,
- N( CH2CHZOCHS) 2, - N( CH3) fd211 NH( CH2CH) ( CHs)

- NH( CH2 3. - CH2CH2SO2NH2,
Jﬂ(@@@@)%&&%@%ﬂ ethw(@m@@adms (4-chloro-phenyl)-4,5-

F(EI{‘_ge:arﬁ‘gar y%ﬁ%@éh‘rﬁ& S %) %BB”K'JEBH% UJ‘J?S 5%@880'0'

unsubstituted heteroaryl, -NH gono- or @hisubstituted

aryl, -NH(CH2)n h&lerecycle whdre n is Cor 1,

- NH( CH2) n- OH where or ¥ substituted or
unsubstituted het er oC¥¢ - N ) nmono- or di-

substituted heteroaryl, - wh Rlis -CH 3,

- CH2CH3, -CH(CH3)2, pfrepf'N 4- nethyl phenyl

Apr opyl phenyl , -CF3, ' , 3-thienyl, -NH2,

-NHCH3, -N(CH3) 2, ¢ OCH3, - N(CH2CH2QOCHs) 2,
1-pyrrol id inyl, 1-pip&ghdihyl, Anmorpholinyl,

1- pi perazyl - 4- et hanol , -acetyl pi perazinyl) or

1- (3- oxopi perazinyl )P=X-CORJ (wherein RJ is | ower

al kyl , cycloalkyl 2- tet@ﬁhydrofuranyl 2- thienyl 3-
hi en rro

TBix p,qjﬂﬁws 55)%@5;% BHW' 9 &noxy i35 % bvis-(a-chioro-

I t (4.
O EE abdngLanyrh R BSH AL U B4 garonyic
aeitlanethyl ester (5 mgo Oy8G4enmaieZexaniie@da3 and lithium hydroxide

ﬁ)'/\lcll_lg%%’g, 5Nk Wat_elr\lm) anég-lrasf)\ydrofuran (20 mL)

was stirred at room temperature for 4 h before neutralized with 1N hydrochloric

acid and extracted with ethyl acetate. The organic extracts were washed with
brine and dried over sodium sulfate and concentrated to give the title compound
(552.5 mg, 98%). HR-MS (ES, m/z) calculated for C3sH41CI2N4O4 [(M+H)']
651.2500, observed 651.2498.

Example 212

3-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yloxy}-propionamide

o
@)

N\

S g

N

Chiral

In a manner similar to the method described in example 177, [(4S,5R)-2-(6-tert-
butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
imidazol-1-yl]-(4-hydroxy-piperidin-1-yl)-methanone (example 101) was reacted
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- NHCOCH 2N( CH 2CH20H) 2, - NHCOCH 2N( CH 2CH2OCH ) 2,
- NHCOCH 2NHCH 2CH20H, - NHOOCH2- (|

WO govaeasy| pi perazinyl)), -NHCOCH2- ( PCT/EP2008/063053

1- (3- oxopi perazinyl)), -NHCQGH22- NHCONHCH S, - NHCOO

wRtiderdy s B o e A SR ES 70

cilcorist e Gy HACHNLER) [(M+N , ggzlg obseihveded4.4918.

pi pehdi nyl car boxam de), -N

- (3- hydr oxypi peridinyl)), -NHCOCH2-

1- (pi pehdi nyl - 4- met hanoIE&)a = (CHs) 2, - NHCSNHCHSs,

- NHCSNHPh, - NHCH2 CONH2 = S2CH3 and viii) -a
S+{bs[(48,5Re)Q-(}6i-ueeﬂqMye4€éthd>>k;epf/rdﬂimﬂ-yﬂ)-4\émbiqrseﬁ4ncrfbfrcsphenyl)-4,5-
-OH,  -CH2OH, -CH2CH20H, or - NH2 and the o
ﬂﬁ%ﬁtﬁﬁ'c‘éétq"'E!.‘éﬂ’rP;l”ﬁ‘é%@}ﬁ%‘éwaébecéﬂ'g'p&ﬁe'rbétyé?ghpﬁ%(?'%*ir.”e

2 . A conpound formula (1),—according claim1,
wherein X, Y amczl)cfil q) car bom)/glrsl nitrogerﬁh\?\?lth t he

proviso that at |ea Qrfe \of A=Y d Zis nitrogen;
Vi and V2 are selected flro e p consisting of
hal ogen, acetyl ene, oN tr N \or thyl and nitro;

Rl and R2 are H or vvi}_hN provi so that Rl and
R2 are not both ¢ FIisoHor -[C(=0-R6; R44 is
- OCH3, - OCH2CH3, - OCH2CH2F, - N or - ocH(cH

3)2; R5 is selected fromthe group consisting of: -H
In a manner similar to the method described in example 177, [(4S,5R)-2-(6-tert-

butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
imidazol-1-yl]-(4-hydroxy-piperidin-1-yl)-methanone (example 101) was reacted

with acrylonitrile (Aldrich) to give the title compound. HR-MS (ES, m/z) calculated
for C37H44CI:NsO3 [(M+H)*] 676.2816, observed 676.2815.

Example 214
1-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-3-isopropyl-urea

Chiral
cl >

0O
SN
o
In a manner similar to the method described in example 160, (4-Amino-
piperidin-1-yl)-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-methanone (example 204) was
reacted with isopropyl isocyanate (Aldrich) to give the tittle compound. HR-MS
(ES, m/z) calculated for CasH9CloNsO3 [(M+H)"] 707.3238, observed 707.3236



- hal ogen, -CH3, -CF3, -OCH3 O -COCH2CH3, - C(CH3) 2,
-CN, -C(CH3)3, -C(CH3)20R (Wwhere Ris -H, -CH3 or

WO SH9@KH3%1 , - C(CHs) 2CH OR (where R is -H, - CH3PCT/EP2008/063053
- CH2CH2OH or - CH2CH2OCHs), -Q@Hs) 2CN, -C(CHs) 2COR
(where Ris -CH3) , -C(CHs)2COCOR (where Ris -H, -CH3,
or -CH2CH3) , -C(CH3)2CONRaRb (where Ra is -H or -CH3
and Rb is -H or CH3) ExS ecz15—SOZCH3 -NRaRb

b 1A% R i torRuy b G1BOSE i o - Y'b'&b‘ﬁ'bﬁe(“g@fﬂgf@ Shenyl)-4,5-
RhRLA B Rlarolimad Aer ahihy- bk e, A0S QOMbin0S . urec

chloro, OCH3 or cyano iv) -4- phollnylcmml
1- ( 3- oxopi per azi nyl §! |per|nZP

4-t hi onor phol i nyl, 4- -rph

1-(1 ,4-diazepiny|-

|nyI 1,1 -dioxide or

N \N’
=0
cl ;N
QA
I\

In a manner similar to the method described in example 160, (4-Amino-
piperidin-1-yl)-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-methanone (example 204) was
reacted with pyridine-3-isocyanate (Oakwood Products) to give the title

10 compound. HR-MS (ES, m/z) calculated for C40H4sCIoN7O3 [(M+H)*] 742.3034,
observed 742.3029.

Example 216
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
15 dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-ylamino}-acetamide

Chiral
cl >

In a manner similar to the method described in example 160, (4-Amino-
piperidin-1-yl)-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-methanone (example 204) was
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v) -NRC2 (wherein Rc is hydrogen, -CH3, -CH2CHS,
-CH2CH2OH, - CH2CH2OCH3 or - CH2CH(OH) CH 20H), vi) a

waemghatiot ed pi perazine of the fornul a: V\hereiPCREPZ-DOS/063053
sel ected fromthe group consipguing of a) hydrogen,

7o Mtiodadraa e D Thoh e the &%W@wg?ﬁs
%C%Rdte@wbe O%éHhSBQN(;@s {mw,zgzwwmg 2926.

- SO2N( CHs) 2, C(]\IHZ C(]\I(CH 3)2, -NH2, -NHCCCH 3,

- NHSQ2CH3, -N(CH3) 2, 1-pyr |e|121 7 1- pi peri dinyl or

4- m)rpholinyl) e) -CH2 rein Re is -COH,
OCH3, -S2CH3, - SO2CH2CHED AGAMASEaY2, - CN,

énﬂbﬂeﬁ 1- pé/orrol I di ntyl 1 i Eerl dlc?lyl . §§§ and MDM2
Bl ‘agﬁhoa?y%easﬁ%‘d% iy eﬂ*ﬁw%- ST fuprescence)

8ssa8 Nuwlainly Irgcormidoahil G - (aglg;edé@’lBN@bihds {tHa peptide that

@%%WBW%%H&r%pn@%ﬁg%ﬁ 3 ? Binding of GST-

r@g[mzm Fb‘ﬁ@t'eirﬂﬁhd ?53 pdpEER) bbﬁnfll%lted@r‘i h%'l\llYérF‘r%él@d@%{l'lé degistered

ern S -
waBE(Tdﬂypzescens@;Femnlcewwtraps@p)/between Europium (Eu)-

Ia'B etoeérﬁtl-eg'lylantlbW%%in-C%J%@e% Allophycocyanin (APC).

Test is performed in black flat-bottom 384-well plates (Costar) in a total volume
of 40 uL containing:90 nM biotinylate peptide, 160 ng/ml GST-MDM2, 20 nM
streptavidin-APC (PerkinElmerWallac), 2 nM Eu-labeled anti-GST-antibody
(PerkinEImerWallac), 0.2% bovine serum albumin (BSA), 1 mM dithiothreitol
(DTT) and 20 mM Tris-borate saline (TBS) buffer as follows: Add 10 uL of GST-
MDM2 (640 ng/ml working solution) in reaction buffer to each well. Add 10 uL
diluted compounds (1:5 dilution in reaction buffer) to each well, mix by shaking.
Add 20 uL biotinylated p53 peptide (180 nM working solution) in reaction buffer
to each well and mix on shaker. Incubate at 37°C for 1 h. Add 20 uL
streptavidin-APC and Eu-anti-GST antibody mixture (6 nM Eu-anti-GST and 60
nM streptavidin-APC working solution) in TBS buffer with 0.2% BSA, shake at
room temperature for 30 minutes and read using a TRF-capable plate reader at
665 and 615 nm (Victor 5, Perkin EImerWallac). If not specified, the reagents

were purchased from Sigma Chemical Co.

ICs0s showing biological activity that applies to compounds of the subject matter
of this invention ranges from about 0.005 uM to about 2 uM. Specific data for

some examples are as follows:



-N(CH2CHs) 2, - N(CH2CH2OH) 2, - N( CH2CH2OCHs) 2,

- N( CH3) CH2CH2CH, - N( CH3) CH2CH20CH3, - NHCH2 CH2 OCH3,
waz@yosablid inyl, 1-piperidinyl, 1- PCT/EP2008/063053

(pi peri di nyl - 4- met hanol ), - 175 -

1; [ydi nyl - 3- car boxani de), 4-nor p%—?é‘%@ge—“—
,-\'LE.g(.‘%. l,ks'ﬁm i nyl, 4-thionorpholinyl- e A, M
1-pi perazinyl, 1-(4- acetyl pi perazinyl) or
1- (3- oxopi perazmyl) g) -S2R (wherein R is -CH 3,
- CH2#H3, - CH(CH3) 2, phenyl, 4-nmethyl phen9|046
4- pr gpyl phenyl , CF3 2-thi enyI , 3-thieny 1
-N : -N(CH3)2, - NHCH2CH2OCH3, - N( CH2 58Hs
1- pyepol i dinyl, 1-piperidinyl, Anor phol I 0yd3/1
1- pi Bsr azyl - 4- et hanol , 1-(4- acetyl pi per a2|2|5§I ) or
1- (3¢<Yoxopi perazinyl)), h) -CORJ (V\,herel is -
- CH2@H8, - CH(CH3) 2, 2-tetrahydrofuranyl, g7zt hi enyI
3-thienyl, -NH2, -NHCH3, -N(CH3)2, 1- pyrrol [ d| nyl ,
1- pi peri d| nyl, Amorpholinyl, 1-piperazinyl-4-et hanol ,
1- (4-acetyl pi perazinyl) or 1-(3- oxopi perazinyl)), and
i) 4- tetrahydro 2Ht hi opyranyl -1 , 1 -di oxide,
4- pi pehdi nyl -1 -acetyl, 4-piperidinyl-
1-di net hyl car boxam de or 3-tetrahydro-thiophenyl-1, 1
-dioxide; vii) a substituted pipehdine of the fornula:
* wherein Ris -H -COOCH3, -COOCH2CH3, -CONH2, - CH,
-CH20H, - CH2CH2OH, - CH2- N(CH2CHs) 2, - CH2- (I
-p| per azi nyI) CH2- (1 -(3- oxopiperazinyl)), -NH2,
NHCOCH3, - NHCOCH2NH2, - NHCOCH 2NHCH S,
-NHCOCH2N(CHS)2 - NHCOCH 2N(CH 2CH20H) 2,

(D
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- NHCOCH 2N( CH 2CH2OCH S) 2, - NHCOCH 2NHCH 2CH20H,
- NHCOCH2- (I -(4- acetyl pi perazinyl)), -NHCOCH2- (I

WO ¢@90xapi perazi nyl)), -NHCOCH2- (1 - PCT/EP2008/063053

pi pehdi necar boxam de), -NHCQOMZ--(N, N-diethyl -

. i.peri di nyl car boxam de), - NHCOCH2- (|

= dr oxypi pehdi nyl)), -NHCOCH2-(Il - (piperidinyl -

met hanol ) ), -NHCON(CHs) 2, - NHCSNHCHs, - NHCSNHPh, - NHCH
2CONH 2, 1-pyrrol id inyl, 1- plperldlnyl

1- (41 r&pﬁmppuﬁemih%{mynula nmor phol i nyl, 1-(1 , 4-

di azepi nyl - 5- oxo) or 4- hydroxyplperldlne, and viii) a
substituted piperidine of the formula: wherein Ris
-OH, -CH2OH, -CH2CH2 -C(O NH2 and the

phar maceutical |l y accep §alh§ and esters thereof.

3 . The conpound of cl oK 2 greln Vi and V2 are
chloro. 4 . The conpound of fcl of >ckgi m 3 wherein
R3is -C(=0- R6 and RG ﬂ~Nectgdyfron1the group
consisting of i) -lowe k2 ,r3 i) -cycl opropyl,

cycl obutyl, iii)-phe # phenyl substituted by

chl oro, OCH3 or cyand, iV)-4{yorpholinyl,

1- (3- oxopi perazinyl), 1-piperidinyl,

4-t hi onor pholinyl, or 4- thionorpholinyl-1 ,1

e Sery 14T ok PSR BROR0), W) NRe 2 (uher ein

C 1S genmn, CH2CH2OH, - CH2CH20OCH3,

with RN SEHAROPast Bhe of Xs Yostd Zus edtrayeper azi ne of
the fornul a:

V1 and V3 are selected from the group consisting of halogen, acetylene, cyano,

trifluoromethyl and nitro;

R' and R? are -H or -CH3,
with the proviso that R' and R? are not both -H;

R%is -H or -C(=0)-R®;
R* is -OCHs, -OCH,CHs, -OCH,CH.F, -OCH,CH>0CHS3, or -OCH(CHs)a;

R® is selected from the group consisting of:

i)-H

ii) -halogen,

iii) -CHs,

iv) -CFs3,

v) -OCHs or -COCH2CHs,

vi) -C(CHs)2,

vii) -cyano,

viii) -C(CHs3)s,

ix) -C(CHs)2-OR (where R is -H, -CH3z or -CH2CHj5),
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wherein Ris selected fromthe group consisting of: a)
hydr ogen, b) lower alkyl, c¢) -CH 2CH(OH) CH2OH, -CH

WQOHICHIECH) CH 20H or 4-tetrahydro- 2Ht hi opyr anyPET/EP2008063053

-di oxi de, d) -CH2CH2Rd (whereiyy7Rd is -OH, - OCH3,

e L T A,

NW@)zCNFBOZCFB -N(CH3 2, 1-pyrrol idinyl,
pi_per i dinyl - nor phol i nyl),
é')) @‘2@ @éﬁé\(\/mﬁ@r&lﬁ fﬁalés) s -OH - OCH3, - SORCH3,

1-pyrrol
XIWI per&gﬁ\g 4 rfor Fﬁb? I ny 2 @é)

x.ﬁp@(rﬂw?ﬁ:om(ﬁhle@ R?is asw( @Ha)aad Rbcn@mf of \is)gi n
i S cycl opropyl, phenyl, 2-thienyl,
évkﬁCH%_/@B SQZQ?':‘_gny 3-fur anyI ), - COCH?- R9 (vvher ei n

ﬁgm%ﬁé W H DEWWH or -CHs), and

2vi() gi-pehghalinlyl; 4naet hanol ), 4- nor phol i nyl or
-N(CH3)-(3-(1 -nmethylpyrrolidinyl)), f)-CH 2-CO Rh
(V\,herein Rh is -OCH 3, OCH2CH3, -NH2, -NHCH2CH(CHs) 2,

M‘Eél@éi’é%l frorh"fh@ﬁ%&tpé&h)éfétmg&“ te/f-butyl,
(CH2CHs) 2, - N( CH2CH2OH) 2,
L)N(oqumn -N(CI—B)CHZCHZCH - N( CHs) CH2CH20CHS,

_ olidinyl, 1-piperidinyl, 1-
g%wcé?ﬁ%&[ﬂ ), 1- (p| pehdi nyl - 3- car boxam de)
m) ?mﬂmbr puénstUbsmmmdobpbhmyé,, OtHhooawnhol i nyl -1,

xi de pi perazi nyl, 1-(4-
|v)4 morphollnyl 1 -(3-oxopipeérazinyl), 1-piperidinyl, 4-thiomorpholinyl, 4-
thiomorpholinyl-1,1-dioxide or 1-(1,4-diazepinyl-5-0x0),
v) -NR°®; (wherein R® is hydrogen, -CH3, -CH,CH3;, -CH,CH>OH, -CH,CH,OCHj5

or -CH,CH(OH)CHOH),

vi) -a substituted piperazine of the formula:

N
o
'I? , Wherein
R is selected from the group consisting of:
a) hydrogen,
b) lower alkyl,
¢) —CH2CH(OH)CH20OH, -CH2CH>CH(OH)CH2>OH or 4-tetrahydro-2H-

thiopyranyl-1,1-dioxide,

d) -CH.CH2R? (wherein R% is -OH, -OCH3, -OCH2CH-0OH, -OCH2CH>OCH3,
-CN, -CF3, -SO2CHjs, -SO2NH32, -SO2N(CHs)2, -CONH,, -CON(CHs)2, -NH>,
-NHCOCHj3, -NHSO2CHs, -N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl or 4-
morpholinyl),
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acetyl pi perazinyl) or 1-(3-oxopiperazinyl), g) -SO2R
(wherein R is -CH 3, -CH2CH3, -CH(CHs)?2, phenyl,

wal0nkmbphenyl , 4-propyl phenyl, CF3, 2-thi enyPCT/EP2008/063053

3-thienyl, NH2, NHCH3, N(CHs) g NHCH2CH2OCHS,

GRS 1l . S0 oo,

1- (scamcwh}al @ﬂaN(mHg)z, qtpykrd@mymxnp gﬁewm meoyphdinyl,
ereln i S CH2CH3

é CHS gfkie f f .
2 CBQGRY SIOPAHECH:: comcamg)s,scm( by ‘AR (wherein R

Am)rp bl 'ﬁ%ﬁp{&fy Opééé\gi ﬁ%,{%' fﬁ Ip§-rtﬁ|gh{)lyb-furanyl or 3-

1- (fGFEﬂIS'Bt ﬂ@%FR@Z(Whérklng R NHGH&WJ 1“NHK)HHQCHZOCHs,
andl 4-t et rahydro-2Ht hi opyranyl -1 ?
,zﬁlﬂ%}? Q%éeplpprld@% 1p@19q|df|ﬂ,yl 4 methano) 4- morphollnyl

r”ﬁl‘(dgw ):sjﬂﬁ@f@;u IRﬂnﬁ etr ahydro-t hi ophenyl -1 ,

I OXI tltute plperldlne of the
forrrula * wherein Ris H COOCH3, COOCH2CH3, CONH2,

O?becﬁga%ﬁ% o'éliRh '§§ug§ﬁe§f %W%té%m/er alkyl, -OH,
NHCQ:H ENWM thwgﬁﬁ%&%temaryl

NFWGZNH(Q—DQCFM{CWSID@@FQ— P@H(Iower alkyl), where nis 1 or 2,

g@@é*%i@g@%@ﬂywwmmwm _N(CHoCHoOH)s,

- pl N@CH@CH@@@)I—D; X AN Clie)C HYGEROHR --NM (SH e HIYC H3 LCH,CH,OH,

oxam de)

-p| er|d| nyl car
%(%@BMW}V@W{CHMN%Q, -N(CH2CHzs)heteroaryl,
( QN@éH’sﬁWﬁHiﬁﬁt, R HISEHN R8I, NHGHIARi- substituted

heteroaryl where nis 0 or 1, -NHCH2CH substituted or unsubstituted

)

heteroaryl, -NH mono- or di- substituted aryl, -NH(CH>), heterocycle where n
is 0 or 1, -NH(CH32),-OH where n is 2 or 3,

-(CH2)n substituted or unsubstituted heterocycle where nis 1 or 2 or
-N(CH2CH3) mono- or di- substituted heteroaryl),

g) -SO.R! (wherein R'is —CHs, -CH2CHs, -CH(CHs)2, phenyl, 4-methylphenyl,
4-propylphenyl, -CF3, 2-thienyl, 3-thienyl, -NH2, -NHCHs;, -N(CHs)2,
-NHCH2CH>OCH3, -N(CH2CH2OCH?3)2, 1-pyrrolidinyl, 1-piperidinyl, 4-
morpholinyl, 1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl) or 1-(3-

oxopiperazinyl)),

h) -COR’ (wherein R is lower alkyl which is substituted or unsubstituted,
cycloalkyl, 2-tetrahydrofuranyl, 2-thienyl, 3-thienyl, -NH,, -NHCH3, -N(CH3)2,
1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, 1-piperazinyl-4-ethanol, 1-(4-

acetylpiperazinyl) or 1-(3-oxopiperazinyl)), and

i) substituted or unsubstituted heteroaryl or heterocycle;
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NHCSNHPh, NHCH2CONH2, 1-pyrrolidinyl, 1-piperidinyl,
1- (4- nethyl pi perazinyl), 4-norpholinyl, 1-(1

WQ 200d0gmepi nyl - 5- oxo) or 4- hydroxypi peri di ne, PEREP2008/063053

viii) a substituted pi peridi_np79af the formrmula: wherein

B 2pur Sl dh S tordlus™ Onbars. or - con ore) 2

and R5 is -C(CH3 3, -C(CH3)2 or (where Ris H or CH3)
, -CNCH3)2 CHOR (where Ris Hor CH3) , -C(CH3)2CN or
-( 2C0OCH3. 6 . The conpound of claim5 wherein R6
IS bstituted piperazine of the fornul a:wherein R
is - CORh. 7 . The conpound of claim6 wherein Rhis
4- nor phoWherein 1- pyrrolidinyl, 1-pipehdinyl, N2 O

Suleh PisiBaen REeE L SRR B dforon o

Cizlr REPREro-9H-thi r@m;mou@(b)@ie claim8 wherein Rd is
- SO2CH3, - NHSO2 NHCOCH3 Or CF3. 10 . The conpound

of claim5 wherein R6 is a substituted pi perazi ne of

t he f .

corrr():o ciﬁ (Wr(gférlnﬁgnviger el n@gﬁ%@_@g@?mr-oﬁﬁzcmocm, “CN,

-S%GHZiS@gCHg, -SO2NH3, -SO2N(CH3)2, -CONH2, -CON(CHs)2, -NHo,
-NHCOCHj3, -NHSO2CHs, -N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl or 4-
morpholinyl),

-CH,CH2CH2R® (wherein R® is -OH, -OCHs;, -SO,CHs, -SO>CH,CH3,
-SO2N(CHs)2, -CN, -N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl,
-COOCHS3, -COOCH,CH3, -COOC(CHs)s, -CON(CH3),, -CO-R" (wherein R' is
-CHs, -CH2CHs, cyclopropyl, phenyl, 2-thienyl, 3-thienyl, 2-furanyl or
3-furanyl), -COCH2-R® (wherein R? is H, -NHCH,CH,OH, -NHCH,CH;OCH3,
-NHCH2CH2N(CHs)2, 1-piperidinyl, 1-(piperidinyl-4-methanol), 4-morpholinyl
or -N(CHs)-(3-(1-methylpyrrolidinyl)),

-CH,-CO-R" (wherein R" is substituted or unsubstituted lower alkyl, -OH,
—OCHs3, -OCH2CHs, -NHz, -(CH2), heteroaryl where n is 0 or 1 -NH lower alkyl,
-NH cycloalkyl, - N (lower alkyl), where nis 1 or 2, -NHCH>C(OH)CH2OH,
-NHCH,CF3, -NHCH,CH>CH>OH, -N(CH2CH20H),, -N(CH2CH>OCH3),,
-N(CH3)CH2CH,0OH, -NH(CH,OH)(CH3) CH2CH20OH, -NH(CH,OH)(CH3)CHs,
-CH,CH>CH2SO2NH3, -N(CH2CHjs)heteroaryl, -N(CH3)CH2CH2OCHs,
-NHCH2CH>OCHs3;, -NH(CHz2), mono- or di- substituted heteroaryl where n is
0 or 1, -NHCH2CH> substituted or unsubstituted heteroaryl, -NH mono- or di-
substituted aryl, -NH(CH2), heterocycle where n is 0 or 1, -NH(CH2),-OH
where n is 2 or 3, substituted or unsubstituted heterocycle or-N(CH2CHs)
mono- or di- substituted heteroaryl,
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12 . The conpound of claim5 wherein R6 is a
substituted pi pehdine of the fornula wherein Ris

wa2G0ensAby dr o- 2H-t hi opyranyl -1 , 1-di oxi de, 1-¥dI/EP2008/063053

, 4-di azepi nyl - 5-0x0) or-CH 20@gh where Rh is NH2, 13 .
Cong@%zghgfelﬁlﬁ id'L &H‘;’,elcq%tCﬁ-? féﬂ'&ﬁhﬁ %gﬁjﬁ 4-methylphenyl, 4-
24{p4=oiéy|éﬁeu5ﬁt) -CF4 2- thﬂa”ntyf %JWén)Al SIHOXMHIEH,L @ Hs)- v )

I s-(4-chloro

en
1 s GGG srw(ﬁwpémra@w _gyrrolidinyl, 1-piperidinyl, 4-

 CHBERA P RS o, 6B 3R Bipereind) g -
I s-dxépigdrazinylphenyl ) - 4, 5-
di met hyl - 4, 5- di hydr o-i i dazol -1 -yl]-[4-(1, 1
- di oxo- hexahydro t hi opyran-4-yl)- piperazin-1
-yl
[3(/4 R) 2@%] 1[\; s I% ?Ik g¥%oalkyl 2tetrgh% furl'aswyl 2th|benyl 3-
[ s-thlengzhl-NH@, 1N1-é®ktll3)~Nz(CH~3)2,1 pyrrolldlnyl 1-piperidinyl, 4-morpholinyl, 1-
di net hyl - 4 i h
IFeethzi- Al i e s AP et kol dorqeiperginy),
met hanone,
[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyhdin-3-yl)-4,5-bis
- (BuUbBliGited phengubstin)tsd heteroaryl or heterocycle,
di met hyl - 4, 5- di hydr o-i m dazol -
-yl ]-[4-(3-net hanesul f onyl -propyl )-piperazin-1 -yl]-
met hanone,
raCNH24$iiHé®*OH; N%@CHZIBP%YJN@C@GH’QM%@MQdJNH@OYszN‘(CHg)z,
, 5-bi s-(4- oro Ely
di Clrlztsl(@le@ﬁn ari-HEHEPCH2N(CH2CH20CH3)z,
Y| h‘ﬂ@é‘?" RRIISRESOh SN B - (L BS Bl dtadiny ), LnHCOCH.-
r acm {(G@bpgimz.ﬁyﬁ BNBI(IGCHE‘JI\M@OMKDM!; )-NHEGOAodieralkyl,
rim

ox in-5
o k;I3,5N;|-iq; pwermlwgzy|H(@H2)n -S0O,-CH3 where n is 0-2,

rrglt Ixf o%—%,%ﬁ%lqg,[‘ﬁﬁwefr‘a%ca%&&% idePLREIGBEL AN N disthyl-1-
piperidinylcarboxamide), -NHCOCH-(1-(3-hydroxypiperidinyl)), -NHCOCH.-
(1-(piperidinyl-4-methanol)), -NHCON(CHs)2, -NHCSNHCH3;, -NHCSNHPh,
-NHCH>CONH; or -NHCH>CH,SO»CH3 and

viii) -a substituted piperidine of the formula:
N
L,
wherein R is -OH, -CH,0OH, -CH2CH,OH, or -C(O)NH
and the pharmaceutically acceptable salts and esters thereof.

2. A compound of formula (l), according to claim 1, wherein

X, Y and Z are carbon or nitrogen,
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rac-[ (4S*, 5R*) -4, 5-Bi s- (4-chl oro-phenyl)-2-(2-di net hyl
am no- 4- et hoxy- pyhm di n-

W®G20000p4A66- di et hyl - 4, 5-di hydr o-i m dazol -1 PCT/EP2008/063053

-yl ]1-[4-(3-nethanesul fonyl - prgpyl ) - piperazin-1

- vl .- ope. rac- * o )
il BRSO el REist IR0 Y. 90 BB RS y 1 i - 3y
-pyri m di n-5- yl)-4,5-di methyl -4, 5-di hydro-i m dazol -1
i/y ]1-[4-(3-net hanesul f onyl - propyl )- piperazin-1

y ENdnetatgrsgirsted from the group consisting of halogen, acetylene, cyano,

Bi 4- chl h [)-2-(2,6-di meth
frﬂlﬁo%rﬁgthp{isgqa 4r02 5I Sdl(mefhyf)ro D g%yéro |(m dazlolme

-yI] [ 4-(3- nethanesulfonyl propyl )-piperazin-1-yl]-
t hanone and
Ppgizﬁﬂﬁlio(ﬁnﬂ®rt-8utyl 4- et hoxy- pyhmi di n-5-yl)-4,5

2
A SR UG KA gi b
- car bonyl ] - pi per aZ| n- 2- one. 14 A compound of claim1
gl ected fr« ke group consi sting

Hsa'gﬁ- Pflé{' )-2-(2-tert-Butyl -4-ethoxy-pyrim din-5-
yI) 4, 5- bi s- (4-chl or o- phenyl ) -

y 2" di met hyl - 4, 5-di hydr o- i
BmlSjaQ@H—s,lQ@ﬁizQIzta,( 0 fiHeby -0 OH 01, &7 i-QCH(GH3)2

met hanone,
2-(2-felt-Butyl -4-ethoxy-pyrinnidin-5-yl)-4,5-bis- (4 C

RP @3 selpbeayrom4he gebupedmyistinglofd- di hydr o-i mi dazol -
I%l] pi perazin-1 -yl -net hanone,

(2-felt-Butyl-4-ethoxy-pyrinnidin-5-yl)-4,5-bis-(4-

f[mé S%é)rhphenyl ) -4, 5-di nnet hyl -
ydro-imi dazol - 1-yl']-[4-((R -3, 4-di hydr oxy- butyl
)Ghdg perazin-1 -yl]-nnethanone,

|[__2 (2-felt-Butyl-4-ethoxy-pyrinnidin-5-yl)-4,5-bis-(
Al or o- phenyl ) -4, 5-di nnet hyl -

AOéFQ'oPYQ‘f@CHgC%zoI e-1 -carbonyl ] - pi perazi ne-1

-car boxylic acrd di net hyl ani de,
C(QHs){,4-[2- (2-t @/ t-Butyl - 4- et hoxy-pyrimdin-5-yl)-4,5

&NS (4-chl or o- phenyl ) -

-C(CHs)s,

-C(CH3)2 OR (where R is -H, -CH3 or -CH>CH3),

-C(CH3)2, CH-OR (where R is -H, -CH3, -CH,CH,OH or -CH,CH>OCHj3),
-C(CHs).CN,

-C(CH3)2COR (where R is -CHs),

-C(CH3),COOR (where R is -H, -CHs, or -CH,CHj),
-C(CH3),CONR?R® (where R?is -H or -CHs; and R® is -H or -CHs),
-SCH; or -SO,CHs,

-NR?R® (where R?is -H or -CHs and R”is -H or -CH3), and
-4-morpholinyl;

and R® is selected from the group consisting of:
i) -lower alkyl,
ii) -cyclopropyl or cyclobutyl,
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di met hyl - 4, 5- di hydr o-i nni dazol e-1
-carbonyl]-piperazin-1 -yl }-ethyl)-acetannide,

wa2qogo§ae( 2-f e/t - But yl - 4- et hoxy- pyri m di n- 5- yl PEHEB200$/663053

- (4-chl oro- phenyl ) -4, 5- - 182 -

‘?‘229"1‘5%?5@9 oo S LA AT LI RABHE ok, o cyano

Mﬁrﬂiﬁbmahr(ﬂ ’f{f?ﬁ-bx b)ékeéﬁnw} hogiperdihlyMadihibriorphbtidyl 5 4-
bi s- C or o-
tiereprahalinylst afmwﬂ@qrﬁnﬂdfhﬂazemnyl 5-0X0),

i?H'\lFr{r%t ﬁ,gr?neor%gm RY U RHoGEMoed,; SE0YEhH; RORBERRON, LeH,CH,OCH;,

b2-Q R C(OHRTIHYDHY- et hoxy- pyri nni di n-5-yl ) -4, 5-bi s-(4-
chl or o- phenyl ) - 4, 5-di nnet hyl -
4,5-di hydro-im dazol -1-yl]-[4-(3-hydroxy-propyl)-pi per

Z iNe 1o -
gﬁ’?zb%?“%dée@gﬁé? uﬁgl%’ftheeioﬁrg%/a pyrimdin-5-yl)-4,5-bis
- (4-chl or o- phenyl ) - 4, 5-

I-4,5-dihydro-innidazole-l
-C;’—E yl']-pi perazin-1 -yl}-L/,L/-dinmethyl acetam de
and

B pi peridinyl-1"-yl-[2-(2-fe/t-butyl-4-ethoxy-py
pnnldln 5-yl)-4,5-bis-(4-chl orophenyl
) - %@rélmtlb}tbfeétéﬁ%ﬂnmé@'rd)lﬁmbdlﬁ@gﬂlnqlof
-yl ]-nnet hanone. 15 . A conpound of claim 1l selected
f r FhNYREOGRBuUp consi sting of

ut yl - 4- et hoxy- pyhm di n-5-yl ) -4, 5-bi s- (4-ch

|o#§%°&§ﬁ§W§ 4, 5-di net hyl - 4, 5-di hydro-i m dazol -
- Y1d) ~CHAGH(ICHGH O H 4-QHbiGH sBH(@ MG HZOH 0y|4}tetrahhdmﬁH-
[ 2- éz felt- ?utg - 4- et hoxy- pyhm di n-5-yl ) -4, 5-bi s-(4-ch
| ortBIOpKEVI- @X@ewethyl- 4,5- dlhydro i m dazol - 1
-yl ]-(3- hydroxy [1 ,4"]bipipehdinyl-1"-yl)-methanone,
[2-(2-felt- Butyl 4- ethoxy-pyhnldln 5- yI)-4 5-bi s-(4-ch
| ord)-EhiBiR 4w5eua|mrﬁ hy FOH4 Gcwshﬁeugchlu@hize@CHchzoCHg,

! h\fmg Y ULLHTE! Db ., SRS LEORML, TooN(CHs), -NH,
[ 2- W@CHs&NHSOgC%{]WQ ALS\rRolRtingl) t-piperieir (gh-4h

| or o- phenyl
morpholinyl),

e) -CH2CHCH2R®(wherein R® is -OH, -OCHjs, -SO,CH3, -SO,CH,CHs,
-SO2N(CHs)2, -CN, -N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl,
-COOCHS3, -COOCH,CH3, -COOC(CHs)s, -CON(CH3),, -CO-R" (wherein R' is

-CHs, CH2CHs, cyclopropyl, phenyl, 2-thienyl, 3-thienyl, 2-furanyl or 3-furanyl),

-COCH3-R? (wherein R is -H, -NHCH,CH,OH, -NHCH,CH,OCHj3,
-NHCH2CH2N(CHs)2, 1-piperidinyl, 1-(piperidinyl-4-methanol), 4-morpholinyl
or -N(CHs)-(3-(1-methylpyrrolidinyl)),

f) -CHo-CO-R" (wherein R" is ~OCH3, -OCH>CHs, -NHa, -NHCH.CH(CH3),,
“NHCH,CF3, -NH-cyclopropyl, -NH-tert-butyl, -NHCHCH>CH2OH, -N(CHs)z,
“N(CH2CHs)z, -N(CH2CH20H)z, -N(CH2CH20CH3)s, -N(CH3)CH2CH,OH,
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4,5-di hydro-imdazol -1 -yl]-(4-pyrrolidin-1
-yl -piperidin-1

wo ioposmshanone, [ 2- (2-fel/ t-Butyl - 4- et hoxy- pynnPci/BP208/063053

) 4, 5- bi s- (4-chl or o- phenyl) - 4,&-di nnet hyl -

ot yﬁgg%ﬂfﬁ%c;@ﬁéﬁ NHEHLC SO BYAT 226448, A-Bipdridiny, 1-
[ 2-(pipetigliriyt- B%&ih‘aﬁogt MM)eﬂWriyrlBldiirbele) 4-mopptsol i, 4-

chl or o- phenyl I nne

4 ethmmgrahglinwn %Hﬁ@ﬂnonpf}nlmykéﬂr@ﬂ@x@ﬁyhmwzmm pelddi n-

%%WE%WW f (étl’ﬁok"peﬁ?/zr'?wdi n-5-yl)-4,5-bis-(4-
chloro phenyl)-4,5- di methyl -4, 5-di hydro-inni dazol e-1
-carb 4-y1 -] 1 4]di -5-one,
5> Q2SR cvm”r% R T —)
hl 0
3, SRR o zgﬁh%?f e e, NECED G
-yI -NH@ K g»eH:s| N(CH20H2QCH3_)2,_1 -pyrrolidinyl, 1- plp/)\eridinyl 4-
SRR P PSS o e
- cqjxggmgrgaz,ﬁwpx)eri di ne- 4-carboxylic acid am de and i

- - But yI™*- et hoxy- pyri nni di n-S-yl H. S-bi s*-chl or o-
phenyl N, S-di nnethyl - 4,5-di hydro-i m dazol e-1

ﬁ%o@% éyvﬂgf)ejn %ﬂ&snsel E&ﬁ%l I,%?H@ﬁ'l'g@ %ql%@éfogyrqﬁal 2-

Of thienyl, 3-thienyl, -NHo, NHCH3, -N(CHs)32, 1 pyrrolldlnyl 1 |per|d|nyl 4-
[(485¥e) 2(2fe/t-ButyI (h i n-5- Ip “b

i s- r(lqr.p@ml@ylojmﬂzmyM@.thanol 1 (X acetylplperazmyY) or1 (3-

yﬁ%%ﬁeﬁgﬁy@ % ir(lzy:j?]ogs-zglr opyl ) -pi perazin-1 -yl]-

met hanone,

racgﬁégtgsaf’eyﬂ?é Fmgﬂi{gﬁtylrﬁﬁtal (|)>_<| é ?)cl)px Ficf r¥ i gcer{yl 42 ple)erldlnyl
QFnﬁ@ﬁ?Dé!a %bx%r’r%@w Bocetrﬁh%ﬁ)tb %T%Q%E){n ,é’-cflgxﬁéﬁ hanes

u fonyl -e pl perazin-1 -
rac-[ (4S*, 5R*) 2-(2-felt-Butyl - 4-et hoxy-pyhm di n-5-yl)

X‘A)éa 8&?@%& PPAP%r'Cﬁnﬁyﬁﬂﬁe H)OHH”HE?zol 1-yl]-[ 4- ( 2- met hoxy-
et hyIl) pi perazin-1-yl]-
N

Y

R
wherein R is -H, -COOCHS3;, -COOCH>CHs, -CONH,, -OH, -CH,OH,
-CH>CH,0H, -CH2>-N(CH2CHjs)2, -CH2-(1-piperazinyl), CHx-(1-(3-
oxopiperazinyl)), -NHz2, -NHCOCH3, -NHCOCH2NH2, -NHCOCH;NHCHs,
-NHCOCH:2N(CHs)2, -NHCOCH>N(CH2CH20H)s,
-NHCOCH:N(CH>CH>OCH3)2, -NHCOCH2NHCH2CH20OH, -NHCOCH,-(1-(4-
acetylpiperazinyl)), -NHCOCH-(1-(3-oxopiperazinyl)), -NHCOCH»-(1-
piperidinecarboxamide), -NHCOCH2-(N,N-diethyl-1-piperidinylcarboxamide),
-NHCOCHo,-(1-(3-hydroxypiperidinyl)), -NHCOCH,-(1-(piperidinyl-4-
methanol)), -NHCON(CHs)2, -NHCSNHCHj3;, -NHCSNHPh, -NHCH>CONH,,
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15

20

25

met hanone,
rac-N-fe/t-Butyl-2-{4-[(4S*,5R*)-2-(2-fel/t-butyl-4-eth

wW@20090yhwi di n-5-yl)-4,5-bi s-(4- PCT/EP2008/063053

chl oro- phenyl) - 4, 5- di met hyl - 44¢3-di hydr o-i m dazol e-1
. CALBORSding! PG, 13XhdreRiBloEIARy), Afictohdityt 421 ,4-
) - Qa‘iéz"ep‘l@/I%—&k@)%rﬂh?élﬂwxp!ip@min@, gha- 5-yl) -4, 5-bi s- (4-
chl orophenyl ) - ‘4, 5-di net hyl -4, 5-di hydro-i mi dazol e-1
-carbonyl ]-piperazin-1 -yl}-1 -

: Lid- A=yl .- et -4-{4-[(4S * ,5R*
W;Q %%%@Pf%‘?%f@@%ﬁ%%@E@Uﬂ?-m- di n-5-yl)-4, 5-bis- (4-
chl orophenyl ) - 4, 5-di met hyl -4, 5-di hydro-i m dazol e-1
-carjanyl ] - pi perazin-1-yl}-

but t hle,rac-[(4S*, 5R*) -4, 5- Bi s- (4-chl oro- phenyl ) -
2- (4~etkgxy- 2-nnet hyl sul fanyl - py pnni di n-
5-yl)-4,5-di net hyl -4, 5-di hydro-i nni dazol -1
- YIhdréin( R BnaHaoHOH 0OH M0 by -C@HAzi n- 1

-yl ] - nmet hanone,
rac-4-[(4S*, 5R*) - 4, 5-Bi s- (4- chl or o- phenyl ) - 2- (4- et hoxy

e PASTHHCERIRRY AR sats and esters perept.

- car bonyl | - pi per azi n- 2- one,

o A B sanBaugi By R SRS PSR afb ifofs.nY
5-yl)-4,5-di nnet hyl -4, 5-di hydr o-i nni dazol e-1

-car bonyl ] - pi perazin-2-on rac-[(4S * ,53R* . 6
) - 4, 4-Bis compound od claimo wf Ic)aid-3 wheralh & HexZ(pP)i kT dha R’ is
5-yl)-4 5- di nethyl-4.5:-di hydro-inni dazol -1
§§)%f2ﬁdiﬂ?r§-tﬁ%8%%8%@?'%&%/9%/pr opyl ) - pi perazin-1 -yl]-
met hanone,

rac-[ (4S*, 5R*) -4, 5-Bi s- (4-chl oro- phenyl ) - 2- (4- met hoxy-
D-Aewenyalledil f anyl pyri nni di n-

M bicearop st KEBRIMLS fonyl propyl

iii)-phenyl or phenyl substituted by chloro, OCHs or cyano,

iv)-4-morpholinyl, 1-(3-oxopiperazinyl), 1-piperidinyl, 4-thiomorpholinyl, or 4-
thiomorpholinyl-1,1-dioxide, 1-(1,4-diazepinyl-5-0x0),

v)-NR®, (wherein R® is hydrogen, -CH3, -CH,CH3, -CH,CH,OH, -CH,CH,OCHj,
or -CH2,CH(OH)CH.OH),

vi)-a substituted piperazine of the formula:
)
h
R
wherein R is selected from the group consisting of:
a) hydrogen,
b) lower alkyl,

¢) —CH2CH(OH)CH20OH, -CH2CH>CH(OH)CH2>OH or 4-tetrahydro-2H-
thiopyranyl-1,1-dioxide,
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) - pi perazi n-1-yl ] - net hanone,
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

WQ 2008087164 - chl or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydr o-i nni dazojgg-_1

-carbonyl ] -pi perazin-1 -yl}-acetamde, rac-[(4S * ,5R*

) - 2- (6 tert-Butyl -4-ethoxy-pyridin-3-yl)-4,5-bis-(4-ch

| orey R 4whereth REtSYOHA - @C@igh%@@ﬂzCHE@ﬂlaZQCI—ﬂzCHzOCHg,

'y'c%;a[&é; oz, Y B R, PSR B dnidhn, N, -
Lo INASORER: anb el )Eakigdlgg)é, RLpRMaRYINTL S Sy or k-5

di meéddphotidylp- di hydr o-i nni dazol e-1 -carbonyl]-[1
, 4] di azepan-5-one and 1-{1
-[(4S,5R)-2-(2-fel/t-Butyl -4-ethoxy-pyrimdin-5-yl)-4,5

-bl dé (gﬁggq%qﬁgm@eﬁé ﬁRe is -OH, -OCHj, -SO,CHs, -SO,CH;CHs, -

d le-1
- caS(Dm(ﬁll']y)pl 6éth(GHs);zlo}~lpgcr}|oL|£]Z1;h szpemdlﬁyl é+reorpholinyl, -
fposloteiit @{)cféﬁzéan, BBEEIER, )., LBAERS, 2HO-R' (wherein R is
[(%‘Hﬁ@HKir@ Vo§) (%b&ﬂ,\’éhéhy@t?%nﬂy@%@nﬁ Yrdirathyp-3ouanyl), -

| oro

d| eOy1=R° @vmﬁrawﬁi%ta rti - dN2GH2@GH>0OH, -NHCH2CH,OCHg, -
i yllﬁlgﬁglﬁgﬁt N?@ﬁs) {%%er?rﬁ y*-(&bgﬁg%M-}né&h%nol) 4-morpholinyl or
[(‘W(@H);)@}(’ﬁrrfe@h)tlpﬁlﬂélldm)ﬂr))et hoxy- pyhdi n-3-yl)-4,5-bis

- (4-chl oro- phenyl)
di met hyI 4, 5-di hydro | m dazol -

hi:Ga e a0 L . s

yl )NHCBI-ZOFg, -Q\lH-ctad:IopmmneNy-l jerbbtyl, -NHCH2CH>CH>OH, -N(CHs3)_, -

© ARGl e b Sl ORH . HSHASHCHOH, -

- y'l\](th'Pgt)@PinePﬁo(:Hg, “NHCHCH,OCH3, 1-pyrrolidinyl, 1-piperidinyl, 1-
(piperidinyl-4-methanol), 1-(piperidinyl-3-carboxamide), 4-morpholinyl, 4-
thiomorpholinyl, 4-thiomorpholinyl-1,1-dioxide, 1-piperazinyl, 1-(4-

acetylpiperazinyl) or 1-(3-oxopiperazinyl),

g) -SO.R! (wherein R'is —CHs, -CH2CHs, -CH(CHs)2, phenyl, 4-methylphenyl,
4-propylphenyl, CF3, 2-thienyl, 3-thienyl, NH2, NHCH3, N(CHs)s,
NHCH2CH2OCHs, N(CH2CH2OCHs)2, 1-pyrrolidinyl, 1-piperidinyl, 4-
morpholinyl, 1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl) or 1-(3-

oxopiperazinyl)),

h) -COR’ (wherein R is -CHs, -CH2CHs, -CH(CHs)2, 2-tetrahydrofuranyl, 2-
thienyl, 3-thienyl, NH2, NHCH3, N(CHs)2, 1-pyrrolidinyl, 1-piperidinyl, 4-
morpholinyl, 1-piperazinyl-4-ethanol, 1-(4-acetylpiperazinyl) or 1-(3-

oxopiperazinyl)), and



3-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) - 4, 5-

wa@lzoveknbt 4, 5- di hydr o-i nni dazol e-1 PCT/EP2008/063053
-carbonyl ] -pi perazin-1 -yl }-prggpane-1 -sulfonic acid

F CUEEtelyahy g 3L iORBYN: b SRS SPIResicin-IyRgety, &-pericinyl-

s- (Adiehdtayleain@mnide ZorB-tetrahydro-thiophenyl-1,1-dioxide;
di met hyl - 4, 5- di hydr o-i nni dazol - 1

-yI] [ 4- (2- met hanesul fonyl -ethyl )-piperazin-1-yl]-

QQF%@“?ﬂ)p'B‘”%”? % ormlula et hoxy-pyridin-3-yl)-4
5 bi*s- (4-chl or o- phenyl ) - 4, 5-
di e | -4, 5-di hydro- i nni dazol e- 1
-caf bo yI]-piperazin-l -yl }-butyronit ple,
[(4S.5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-b
s-(4 hl or o- phenyl ) - 4, 5-
5 di methyl - 4, 5-di hydr o- i nni dazol - 1 -yl ]-[4-(3,3, 3-t

of IWRSrBiTP FORWH) COIEHAZE OOLHY, )hng mmﬁaaﬂm CH,OH, CH,CH,OH,
(4S,5R) - 2- (6-tert-Butyl - 4-et hoxy- pyhdin-3-yI)-4,5-bi’s

- ( £inNgEBsGHehy tGH=( Bpiperazinyl), CHz-(1-(3-oxopiperazinyl)),

) e R ot R T RSP NS NHGORHNCHo

rregmg@sz CHACH:OH), NHCé)CHfN(CHzCHzOCHg)z, |
10 (gurépdc%mﬂqsép%é@ghﬂﬁéolg -(1- (-4e;cetyl);/)|perazmyl)) I\YH&EJCHTU-

ony q%?'ﬁ?é'?)am n- %w_]yzl (}m ﬂ?éﬂ({j ﬁeé%rgtog?nm €)NGCOCH-(NN-
1- {memyﬂﬁp!ﬁ@rfomﬂxlﬁarbexamBiH)VNHG@@H@»(HBahydobxypaear Idinyd)),
’ 5,@'4{?, chod- giﬁérpﬁgﬂy%r}gﬁ@)lNHCON(CH3)2, NHCSNHCHg,
et ﬁgﬂgg%ﬂpm'mﬂmwrﬁ%g' yroldiA oA 2 ¢ he
15 gr cogthyimigeragingl), évfmorphollnyl 1-(1,4- dlazeplnyl -5-0x0) or 4-

hydroxypiperidine, and

viii)-a substituted piperidine of the formula:
N

L,

20 wherein R is -OH, CH,OH, CH2CH20H, or C(O)NH.

5. The compound of claim 4 wherein R* is -OCHs, -OCH,CHs, or
-OCH(CHs), and R® is -C(CHs)s, -C(CHs)2 0r (where R is H or CH3), -C(CHs), CH-
OR (where R is H or CH3), -C(CH3)2CN or -C(CH3)2COCHjs.
25
6. The compound of claim 5 wherein R® is a substituted piperazine of the

formula:
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1-{4-[(4S,5R)-2-(6-tert-Butyl -4-et hoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) - 4, 5-

Wa@lewenknbt 4, 5- di hydr o-i m dazol e-1 PCT/EP2008/063053

-carbonyl ] - pi perazin-1 -yl }-2tgyet hyl - propan-1 - one,

1-{4-[(4S,5R) - 2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

5 bi:s- (4-chl or o- phenyl ) -4, 5-
rﬁﬂl-4,5-dihydro-irn'dazole-l

-ca yl]-piperazin-1 -yl}-2,2-di nethyl-propan- 1-one

2- MH(%&BDnﬂ.éﬁcH%bRButyl 4- et hoxy-pyridin-3-yl)-4
, - bi s- (4-chl oro- phenyl) -4, 5-

dlnethyl 4, 5-di hydro-i m dazol e-1

2 PO LoRLAS AR Bk i R RASSESINLY: 1 g
byrrlidihyl- 41;%»érloﬁn;(|4NH9Io@:r\ggggrggyl) 4, 5-

dlnnethyIA di hydr o-1nn
-carbonyl | - pi perazin-i -yl -N-cycl opropyl acet am de,
(4% 8P el B pPlth s ALRA IR bidbBatrdd bindraad 81 the

formetdnyl - 4, 5- di hydr o-i nni dazol e-1 -carboxylic acid
dlnethylan1de

1-{4-[(4S,5R) - 2-(6-tert-Butyl - 4-et hoxy-pyridin-3-yl)-4
(4-chl or o- phenyl) - 4, 5-

dle;g | -4, 5-di hydro-i nni dazol e- 1

- carpbnyl ] - pi perazin-1 yI} 2 tetrazol -1 -yl et hanone,

3- Hﬂ(?@e’iﬁ B Géﬁr¢|5| - 4- et hoxy- pyridin-3-yl)-4

, b-bis oro-phény
dinethyl 4, 5-di hydr o- |nn|dazole 1

- b - d ’
[fir S0 b ReBaT S by B REb  pisrb. b

Cﬁﬂ“o henyl) 4, 5-
net yl-gegpdlhydro i nni dazol -1 -yl]-[4-(1 -nmethyl-
H-pyrrole 2 carbonyl) pi perazin-1 -yl]-nethanone,

2- {4 (i('lz % %&gﬂtﬁlﬂry %4w%ere|n FQ% r|]s <)':1(ysu8¥{|tuged1 plpeyaglne of the

Qkﬁ@khyl 4, 5- dlhydro i nni dazol e-1
~car bonyl ] - pi perazi n-1 -yl }-N-cycl opropy! pr opi onani de

e
N
R wherein R is —CH,CH-CH,R®.

11. The compound of claim 9 wherein R® is -SO,CH3 or -SO>CH,CHjs.

12. The compound of claim 5 wherein R® is a substituted piperidine of the

formula

N

Y

R

wherein R is 4-tetrahydro-2H-thiopyranyl-1,1-dioxide,1-(1,4-diazepinyl-5-0x0) or



and

2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
WQ 2008087164 - chl or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydr o-i nni dazojgg--1

- car yl}-N-(tetrahydro-furan-2-
yl ne dfk @'é{%zénﬁég% A conmpound of claiml1
sel ected fromthe group consisting of

[(4S 5R)-2-(6-tert-Butyl -4-ethoxy-p f)1/hd|n3 )-4,5-bis
1—§}| EeMpREAGOf claim.1 selected fromt e group conS|st|ng of

%H‘T TR R TR puTicn Srlb i -lgro-pheny)-
A¥S-tiaredhyg-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1- yI} -acetamide,
Ll('ggﬁ‘ié)( o 2«@@%@5 e y%ﬁfng'ué.ﬁ S LR 4SS otehyif 4,5
32@%2‘” Py %2?2&'?%6'““ FRELE Bog g returaipeyen-4 -
pip)eraamrm-aﬁydhmethanone

Y 513 20181 &ﬁ@ﬂe{ ?thgli'gydyalﬁﬁgphh@y% PYRL 0 3t oftemyiPa 5-
dﬁhé}MQIWSLdThWZJQHﬁdéZGI-qayIPWVJ fﬂe%anéﬂuﬁéﬁylspﬁbb% -piperazin-1-yl]-

 undecane- Scarboxylic acid tert-butyl este
MENRIBRE, 2- (6-t ert - But yl - 4- et hoxy- pyhdi n- 3 yI) 4,5-bis

gﬁ%W-(@-t@@-?%&-gtq%w?ﬂ'gin- _yl)-4,5-bis-(4-chloro-phenyl)-4,5-

h h 3 h , -1-yl
?%“‘é‘% T ar byl Bt howy - pyr i o e By T

4haIn&s o- phenyl ) - 4, 5-

RGBS P4 LI P B BiiRons s chlogmingis 4.5
{j(rﬁlﬁhﬁll% SAdihyaroantiddd vyl fH4e (Sroeyh amesiutionyl3probyh$ikerbzin-1-yl]-

e&I}@chleoro phenyl) -4, 5-

dISRANRN 4, 5- di hydro-i nni dazol -1 -yl]-[4-(1, 1
rat- EMQ* Bﬁ‘*)’ @%VﬂirsomchI@rot PHERMES B aVdiviethdBebAFhiiint5-y1)-4,5-
dlmethyl -4,5- d|hydro -imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-dimethylamino-4-ethoxy-pyrimidin-
5-yl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-
piperazin-1-yl]-methanone,
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(4-ethoxy-2-pyridin-3-yl-pyrimidin-5-
yl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl )-
piperazin-1-yl]-methanone,
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2,6-dimethoxypyridin-3-yl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonylpropyl)-piperazin-1-yl]-
methanone and
4-[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one.

14. A compound of claim 1 selected from the group consisting of
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3-{4-[(4S,5R)-2-(2-tert-Butyl -4-ethoxy-pyrimdin-5-yl)
-4, 5-Dbi s-(4-chl oro-phenyl) -

wa2@9gatret hyl - 4, 5- di hydr o-i nni dazol e-1 PCT/EP2008/063053

- carbonyl ] - pi perazin-1 -yl }-prggpane-1 -sulfonic acid

P75 28R ) ge(2tort Bty p Gy RYT g4, SRS drchiogo pheny)-
)l64d|5ndﬂh§| 4 8- mmmbqﬁmmyi1)yl] -[4- (2 hydrox ethyl)- plperazm 1-yl]-
- di net hyl - 5 d| hydro i m dazol - i/ pi perid

n’&ﬂ’[ aﬂﬁrl@anone

2{;&4?’7%?)%24 %?h&)ﬁ e%rfﬂ)ﬂb}ﬂ 547184 BRIY PRI T Brdngn A 3-dfmethy!-

4 ,%d ity dme- imyblaﬁoIS‘r 9I]4pyahrazmm4ykalmEMamhe

2 sestbu bt AR e DR O B b o D ey 4.5 dimgthyl-
gﬁn@f\ﬁf&@ﬁlga ﬁp%lr]%él f‘ql'\ﬁ =3,4- d|hydroxy butyl)-piperazin-1-yl]-methanone,

43{2}(2{tert(Emty|te4-lemm<stpyfrmmgiln?ég/h)y4 ’,6 t:pszUlome “phepyl)-4,5-dimethyl-
g?sg@gg@%ﬁgmé%q{é gga %HQI? plperazme rsb%|x3e/l(|:c amd%ﬁmg{hy?amlde
et 5{4&@5(2 @ﬂ* Butﬁ g?ethﬁw—i)?r%bdm A7) h@%sRﬂdﬂlé’rb%f%ﬁQI)M 5-
dmggetbyln‘gﬁkqmydrosrrmagaﬂeﬁ -¢arpdaylbpiperazinil-ylkethyl)-acetamide,

1 (2R e R IR R B e AR Pheny .
giliﬁnnéétltflﬁlahBjcllgy%l?ﬁ%dg%z?erfd%arbonyl] piperazin-1-yl}-ethanone,

L(f}S]5R)421<1%1t%nBé§YJf4r©thWM@'ﬁlm'dIﬁr%ﬁd’q prbis-(A-ghloro-phenyl)-4,5-

O L - - -
Fﬁ%}ﬂg 8 dlf(uédro -imidazal Q| yji4; {%ny%r%xieérimox A eth;SI] legr%zm 1
yi$-nfethahbros,0- phengl )-4,5-

ro

B ettha meﬁﬂig}%’z Ph-Bebis-@refupimrahan  p-cimethy-
E%tﬁlﬂ?gfbemzlﬂéf%[( ?If[4ﬁ yF oxg prgp%l)glperaﬁoxyylg)welt anone,
2445[P)(24eB-Butyl-4- ethoxy pyr|m|d|n -5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N,N-dimethyl-
acetamide and
[1,4']Bipiperidinyl-1'-yl-[2-(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-methanone.

15. A compound of claim 1 selected from the group consisting of
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-(4-hydroxy-[1,4"1bipiperidinyl-1'-yl)-methanon,
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-(3-hydroxy-[1,4"]bipiperidinyl-1'-yl}-methanone,
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-(3-hydroxymethyl-[1,4"]bipiperidinyl-1'-yl}-methanone,
[2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,
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di met hyl - 4, 5- di hydr o-i m dazol -1
-yl ]-[4-(3-net hanesul fonyl - propyl ) - pi perazin-1 -yl]-

WOorgiohasane, PCT/EP2008/063053

[(4S,5R)-2-(6-tert-Butyl-4-etfyxy-pyhdin-3-yl)-4,5-bis

s f?efer%ﬁﬂﬁ/l @hegﬁﬁ%pgri%;ﬂ'a 5yl)-4 5-bis-(4-chloro-phenyl)-4,5-dimethyl-

4\9-dlih éroeinhlda,@éltﬂ p3hyBFRG. emdﬂm | th
[f( Igrst hanone i’%‘ﬂ hy d;?éﬂfpertl Bu%/)me4 g??wr(])?(

gt ?uwlé hasy- RGeSy biss - Snloro-pheriy4 Bldimethyl-

I S T SRS ey piperdiny virmsthanane,
il {4 P2 8B te2-B byl ethdytprirdidiet-BgKy4 ,pybis-H thBrygdphedyH-4ob-
S- n%i chl ar
dimibrivt. 5zgoqujrpﬁé}ﬁ%qu%ﬁI—gag@gpylkplperldln 4-yl}-[1,4]diazepan-5-one,
r
PRl TSR PP STl an s PR
éa@hgdﬁoemdamin@fyﬂ—m hydroxy-piperidin-1-yl)-methanone,

9;2‘?2%@%}% A e c%ry;)py:x;g’{llll da éﬁb 4501544 LR Toh ) 51475 Bimethyl-
b (54éih§5% @méﬁzélé;ﬁg:ﬁ%bhw Sidrimeia Rarbekylicdid amdeakd

| oro
Ebh[ 2+t941 Bmtgl%teﬂm&yrmdma@ﬂ) 4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-

34l 98B 281 BARSHOA ehch b IRBBGR i ihide.

pd| nyl-1'-yl - [(48 5R)-2-(6-tert-butyl -4-ethoxy-pyridin

4, 5- bi

chi 51 /bRempeyad of claimet sgleciedeiam thasummprsins o
K %(g]fg@”ﬂ% 259! F‘E)z%% %S%thto&X ga?/g?rﬂdlu‘uﬂds Of)-£5 N4 cRidkEphEfyi)-4,5-
dl{rﬂethf(|4‘555dmy&0(lﬁmﬂdj45ﬂl -A-((&)-2 hrdiydpory-piiopy3-pipgradin-1-yl]-

eﬁ%ﬁ chl or o- phenyl ) - 4, 5-
g r}ﬁ3§1945d|hydr0|mdazole1
fé(?,igﬁ’g R]*I ?é?fiél??d%ﬁlh elfﬂolxgt 0@8@5 I) -4, g bl? (4 Ehlbor% phenyl)-
4(54d|m&tbyle4 prainydrp-ishjdazol-1-yl]-[4-(2- methanesulfonyl ethyl) piperazin-1-

Eél 5-di hydro-i m dazol -1
y 'I”]‘ Sret hyl ami no- pi pehdi n-1 -yl ) - met hanone,

fé’c k%ﬁséﬁ@g?"é?gﬁg?;ﬁf' B@Ehdxy‘bﬁ!rﬁl@%%@/}/)m5fb1s°l(4/JcP1ro4®a"fbhenyl)-
4 5 -dimethyl-4,5-dihydro- |m|dazol 1-yl]-[4-(2-methoxy-ethyl)-piperazin-1-yl]-
methanone,

rac-N-tert-Butyl-2-{4-[(4S* ,5R*)-2-(2-tert-butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-
acetamide,
rac-2-{4-[(4S*,5R*)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-
morpholin-4-yl-ethanone,
rac-4-{4-[(4S*,5R*)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-
butyronitrile,
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di met hyl - 4, 5- di hydr o-i m dazol e-1
-carbonyl]-piperazin-1 -yl}-acetic acid hydrochl ori de,

WO LodS0ERYE 2- (6-tert - Butyl - 4- et hoxy- pyhdi n- 3- y| PEEB2008/663053

- (4-chl oro-phenyl )-4,5- di nmetfiyl». -di hydro-i m dazol -i

‘:%4 ‘%ﬁ Oﬁﬁt‘)r iy téylgls (4]c SHIBYS- pﬁé"r{y%of 3(11 tr%)&eé %étﬂyls?ﬂl'f;nyl -pyrimidin-

sw 48- cﬁﬁ%)etr%rl(ﬁsidﬂwdr&wmdazér eLyNopy( 3Py thateduldnyl$répf)-
-(4-chl or o- pheny ) -

@iﬁ%ﬂﬁm1 -Yi]-B1edhananeo- | i dazol e-1 _

2] ?ﬁ‘{%‘gﬁﬂ PEER: (22Rbro- SRERGY L. (4CeBBk§L2-methylsulfanyl-

byrtﬂrﬁlcﬁrlﬂb-)ﬂ) 4 -l méth)%elﬁt,ﬁldilﬂycﬁbhnﬁ@azwyém rearBonyl)}-pibebadin-2-one,
ﬁ SR BICEE L 14 cPiorenpiienyl)-2-(4-ethoxy-2-morpholin-4-yl-

ﬁ%’lt r%q adél}lﬁol'r?é)?f)' B BiRNetn PLABM iRy b AR idNs-1 -catbbnyi]-piperazin-2-on

%o{-MS(,ﬂBTERﬁ-ILS((G-GMono-;erWI)—Z—(E,ﬂhﬂjequyfpydi'rrnd®-5‘|VD)-445-

Srpéhsﬁlyé %ﬁgslgqof gﬁ(ﬁ]en ﬁg@ (3smgthanesulfonyl-propyl)-piperazin-1-yi]-

nediaand 1 - plperazm 1 -yl}-1-(1,1 -dioxo-116-
t hi om)rgholln 4-yl)-ethanone, 4-( 2- {4 [ (4S, SR? 2-(6-ter

Bl T, R*)eﬂl’éoﬁy% (éycvhlq‘qﬂpmwl)y2445n@hgxx -2- r@a hytssi fienginy

bl PR e s S A Era e metanggytony

irdo%& ;ﬂ étt’aéfh 5&)] RelEnbaet - But yl - 4- et hoxy- pyri di n- 3-yl

4- chl or o- heng
{4- [(ﬂ&‘né r(54test Rty ArasDonHPYrigiBi%eyl-4,5-bis-(4-chloro-phenyl)-4,5-

’dfﬁéc}ﬁgl%ggdr{ﬁ@gﬁgﬁd&o}e 1¥¢drb8f§i-Blokradind-yii-acetamide,

[4cA4 SRPR2)-2 46 itertiBUByt4-ethoxgt tyoin-Byyl J-415AbiS-(¢ichiatosphanyl)-4,5-
&rrﬁé{nﬁ@q't,%ﬁé?@%ﬁﬁ{;@%zﬁ-ﬁ;-]wbglz-gfs,)-g,&dihyd roxy-propyl)-piperazin-1-yl}-
mekharighdydr oxy- pi peridin-1 -yl)-nethanone and
1-[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-[1,4]diazepan-5-one

and
1-{1-[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-[1,4]diazepan-5-

one.

17. A compound of claim 1 selected from the group consisting of
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-methanesulfonylmethyl-piperidin-1-yl)-
methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethyl)-piperidin-1-yl]-

methanone,
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[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-Dbi
s-(4-chl oro- phenyl ) -4, 5-

walReweknbt 4, 5- di hydr o-i nni dazol -1 PCT/EP2008/063053

-yI']-(3-hydroxy-pi peridin-1 -pp)-nethanone. 22. A
@gg%%'-‘ﬁ’-(é’f et RN 4 e OXG Ly Fdin- 594 B Q4RI SRl 25
ai&ﬁ&h ) 52dik rbeihﬁd&dml-y|14[4e(1hq»ehrowhdxahyardh)\ﬁ 4hibp¥raf-4-yl)-

- 4c|oropeny

BiPPEAZY 1-¥]- Hle@lﬂ*ﬂﬁd}% | m dazol -

P I ISePYR AR ybﬁﬁe%{s'if%‘y% Haraphenyi)-4.5-
dindthgh-4,8-dihydrocnmidezoie-)-darbenyl]-piperazin-1-yl}- propane-1-su|fonic

di met hyl - 4, 5-di hydro-i m dazol e-1
aE‘Qr%‘H?F] pi perazin-1 -yl}-1 -pyrrolidin-1

@F?{@?@g@_ _ Féj_t){ledfr ethoxy ﬁy_rl in-3.y 8x4§i-5ptg}?1 (4-chloro- p)henylg -4 5-
dh:ne(thylehﬁaiibthbejnydazol 15yl]-[4-(2-methanesulfonyl- ethyl) piperazin-1-yl]-

4,5-di hydro-im dazole-1 -carbonyl]-[1
rﬁ?pan 5- one,

h%{&ff(@BRf')’—QC(%‘ t‘e%But?HH%th&x)ﬁbWM@MM' Abig-y-¢hidrarpRésyl)-4,5-

l'oro
dimeibyiy4, 5£d|gydj'pﬁyrmda)qum1mbony] -piperazin-1-yl}-butyronitrile,

s8N 4 BB Pinio i B IR ey 45

dbmah%m Shdinydrophfdedol-14yIpi4-(3,3,3-trifluoro-propyl)-piperazin-1-yl]-
di net 4, 5- di hydro-i m dazol e- 1

amm] pi perazin-1 -yl}-N-(2, 3-di hydroxypropyl)

B AL o0 By P T P S TR pp) 48
dirdthgl-4,5- ohhj/droen‘pdimw41}yl]4[45(3 dthaeebyifdnyl- propyl) piperazin-1-yl]-
-d| hydr o-i m dazol e-i -carbonyl | - pi perazin-i

NS opr opy! - N- net hyl acet ani de,

g{ﬁr[M@'ESF?'ZLl@)‘Sfegf B&ﬁdfﬁor oégré&n@rﬁ ylzqtylbhsﬂf @ENBP‘d’pﬁényl)

4;5 -thiyaktoyli4vb dhilrydre-imidazole-1-carbonyl]-piperazin-1- yI} ethyl) -acetamide
- cgr bonyl | - pi perazin-i-ylj-acetam de,

S,5R)-2-(6-tert-Butyl -4-ethoxy-pyhdin-3-yl)-4,5-bis
1({4 [gs gRqLde@eﬂéYtLButﬂrl -3- ethoxy Pyrldln -3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

- di hydr o0-i m daZzo
dwqthyl44 ﬁEd'hmT@S’m'(ﬂwqu’qf@O@iﬁ piperazinyl-yl}-2-(thiazol-2-ylamino)-
gﬁa@ﬂgne [ (4S,5R) - 2-(6-tert-Butyl -4-ethoxy-pyridin-3-
y -

“bi s- (4-chl or o- phenyl ) -4, 5-

18. A compound of claim 1 selected from the group consisting of
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-2-methyl-propan-1-
one,
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-2,2-dimethyl-propan-
1-one ,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-methoxy-ethyl)-
acetamide,
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di met hyl - 4, 5- di hydr o-i m dazol -1
-yl ]-{4-[2-(2-hydroxy-ethoxy)-ethyl]-piperazin-1 -

W@ kjovsmetihanone, PCT/EP2008/063053

2-{4-[(4S,5R) - 2- (6-tert-Butylto-et hoxy-pyridin-3-yl)-4

gg{ﬁg'ﬁsﬁﬁh@o'@m@pﬁ l%@’&’?@)’r&dig 3-y1)-4,5-bis-(4-chloro-phenyl)-4,5-
dASthoRy Gldipydrerintdarcle-1yddrodnyif- BipRrazinir-yi-pEERFépropy-

) - et hanone and
aseteRyide.- (6-tert - Butyl - 4- et hoxy- pyri di n-3-yl)-4, 5-bi s-

f§ ﬁﬁ'ﬂr(/é q‘é‘?teﬁé{ a”etﬁ%ﬂhgif?cﬁiEﬁég|?§§§-§§é?(4?9¢|§?;oq6ﬁé%y| J-4,5-

anecar
dmnétaynlem,s c_hﬁ)&jroArmdnfammndcaIboxylmaniddimdateytaerddé,r om t he

AP SRS 2 e yb 4 @thowr pYisingYH4cE-Biseid- epraspheny)-4.5-
g.‘éﬁhg B 5 iRy i H‘&é’id?é’ﬁeéb}fbshyn iR 1 y1}-2-tetrazol-1-yI-

ro-imdazo
e’d:mnboayll pi perazin-i-y~-acetyl)- piperazin-1

SIS R TRHE T Uy ety PYTR g Spisr drehiargypeny)-4.5-
dﬁné&hgl -4 6 cﬁhi/d}erT%‘&Bféh é‘arﬁonylkplperazm -1-yl}-propionamide,

di met di hydr o-i m dazol

E(éﬁr%hgﬂ(@ iépf‘t-@ekt}dzﬁi athoxysayyidin-8-94)-, Grids¢4-chlore-phenyl)-4,5-

i, R IBEEN A UE B (et Py Ple? o - 4

p@ebazsn(ﬂymmemﬁmm’feenyl) 4, 5
di net di hydro-im dazo

2dér[kf’o%§Rj) 2pﬁ6p@rta|3ufr¥1 4- eﬂ;}@}}é eracﬂnﬁymﬂxf%rbﬁ “#-elyarworlenyl)-4,5-
BTrhph e b-dJR YAy fd gl 1R bBTY EBipefiaait-1-vi)-N-cydopropyi;

popidharhiderandohenyl ) - 4, 5-
D AT RS 2ol O ROt i y4gbis--goro-phenyl)4 5
d{nﬁéﬁyl fb d?h&c@rotlﬁﬂ%%ﬂé Ml cto8hNRSHePSih ALN-Ri-Hbrakydoluran-2-

s- (4= chl or o- phen
yImethyI) -acetamide.

19. A compound of claim 1 selected from the group consisting of
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperidin-1-yl]-
methanone,
1-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-2-(4-methyl-thiazol-2-
yl)-ethanone,
9-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-3,9-diaza-spiro[5.5]undecane-3-
carboxylic acid tert-butyl ester,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3,9-diaza-spiro[5.5]undec-3-yl)-methanone,
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di met hyl - 4, 5-di hydro-i m dazol e-1
-car bonyl ] - pi pehdi n-4-yl}-1 -nethyl - pi perazi n-2- one,

WQ LobF0BRSE 2- (6-tert - Butyl - 4- et hoxy- pyhdi n- 3- yl PCHEB200$/663053

- (4-chl oro- phenyl) 4, 5- -194 -

%{EFT ﬁ%@ﬁ@d' %Vt&(d‘ %ﬁ?@oé}y%qurg% S-Eis-%-?hIoro-phenyl)-4,5-
fetdtBpIoN 8, dihydro-imidazole-1- carbonyl] -3,9-diaza- sp|r0[5 5]undec-3-yl}-
[(4S R) 2-(6-tert-Butyl -4-ethoxy-pyhdin-3-yl)-4,5-bis

W& o- phenyl ) - 4, 5- _
ﬂ%@ﬁiél‘%% %g—ﬁu@g{-gﬂo%%@fiﬁgﬁéﬁ@ﬂ,bitﬁi&-(4-]ch%r8-’b‘h'e?ny|)-4,5-
Ginfeth k4 GRYB-i(6azI BRI, A-citrtonteyrapy il K6-Bhigbhiert-3-yl)-
- bi s- 94 chl or o- phenyl ) - 4, 5-
Bﬁpt%i‘zﬂﬂh et?lh‘?ﬂfg'l%-l m dazol e- 1

33%@ k*zl@('zzlf’t%hai?%g 5etgr6}2y %%nrltﬂleoﬁ}t% E! 51b|s {4-chloro- pphenyl)

# cb- dim}athxyl)4 8-dthyadre- n(n4|da:zldle}r1 ecgubemyl]- p)lpera?an 1 -yl}- propane 1-sulfonic
| -4, 5-di hydro-imdazol e-1

agge 'ﬁ?r] pi perazin-1 -yl }-N (2-hydroxy-ethyl)-

A48T, R*)aQQZ tert- Butyl 4 -ethoxy- pyr|m|d|n -5-yl)-4,5-bis-(4-chloro- phenyl)
2-{4-[(4S,5R)- 2- (6-t -Butyl-4ehoxy-pyrldln-S-yI)
4 S-gimetiv- 4;5+cbtnydrphmrqazpl -4-W]-piperidin-1-yl-methanone,

932‘?{)@%?’25 %fgﬂygﬁﬁl%@b&?f% F@f‘dirh-]sap{l \54.5-bis-(4-chloro-phenyl)-
y|geiniethy|as Staydre-imidazofe-d asmbemyl-pbeetin- 47y doetamicedand

fromthe group consisting

[(¢2SFR8 %BtUéyltAc-shhow WI@&IWGx@rybgﬂh&Wﬁ g-ghtprorphenyly-4,5-
gﬁ#ﬁ@ﬁ%{’,ﬁ;ﬁ@@@?ﬁ%@%@ -y L4 (2-methanesulfonyl-ethyl)-piperidin-1-yll-
melthariéhehydr oxy- pyrrolidin-1 -yl)-net hanone,
{(S)-1-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyhdi n-3-yl) -

4, 5- bi s- (4-chl or o- phenyl ) -

o3 SRS A SRR Bring g consng o
-4 S, 5R*)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(1,2-dihydroxy-ethyl)-piperidin-1-yl]-
methanone,
[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-methanesulfonylmethyl-piperidin-1-yl)-
methanone,
[(4S,5R)-2-(2-tert-Butyl-4-ethoxy-pyrimidin-5-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperidin-1-yl]-
methanone,
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(3,6-dimethoxy-pyridazin-4-yl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-ethanesulfonyl-piperazin-1-yl)-methanone,
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2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5-bi s- (4-chl or o- phenyl ) - 4, 5-

waelzeenkyibt 4, 5- di hydro-i m dazol e- 1 PCT/EP2008/063053

-carbonyl ] -pi perazin-1 -yl} J\}gshl azol - 5-yl acet am de,

eSS B A Al AR P s

dmm&KglthLdebqhmaquay|pmm -hydoRrg@ ey Rpiperidin-1-yl]-

S-yl acet am de,
'219{ r[qrws 5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4

[ d| Eiyl'\g)r%fﬁ %%%&l%&%&grp@réuq ? )ﬁéeéi B¥lis. (4 chIoro -phenyl)-4,5-

gerazi n-
diyethylphergihydroeatraaazbd,1-yl]-[4- (2 methoxy-ethyl)- plperazm 1-yl]-
2-&4-& 4S,5R) - 2- (6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
metha 4- chl or o- phenyl ) - 4, 5-

nyI ?l"téﬂ @L}FWH Qmﬁgﬁflekfggm -4, 5 bIS 4 chloro r[[)]hgnyl) -4.5-

I perazin-1 | aceta
d@nathylﬂfb,5|ayhyd1bﬂm|d92blw YH4- p;zrrélli?)ln Z YIa:;lpemdlanuyly-lmethanone,

4 5-bis
AR PR B ST oif- 3 b ki ehipsomheny-4.5-
dMﬁéthWﬂ Bacﬂﬁytﬁo |H‘|ndélzol 1 ){I] 24 |30ﬁropyl plperazm 1- yI) methgn%ne and
é}Blpmeﬂdmybﬁeyiy{(t)S .5R3.2 (6-tert- buty?/4 ethoxy pyrlgln 3- yI) -4,5-bis-(4-

9@%% A SO methanone

[(4S, 5R) - 2- (6- tert Butyl 4- et hoxy- pyhdi n-3-yl)-4,5-bis
- (4-chl or o- phenyl
di met BY/ A,q:oglgguwd}f(gﬂalm Haelscted from the group consisting of

) ﬁ%‘kﬁﬁﬁ%&%@ Pt BAWATAREE iR IaLy -4l S RZ@PEAlorb-phenyl)-4,5-
dinfethyic4,S; ﬁR)dr@—l(‘rﬁdame-—1 Berirpbnyi}-pigecainyyl}-thardng| ) - 4
[ﬁ?ﬁél%yé fg? %q?x)ﬁgpr{q&@ggg%wl) 4,5-bis-(4-chloro-phenyl)-4,5-
%ﬁﬁtﬁggdt! qu{lg%dg%flﬁﬁd&ol 1-W}-t4-dimd Ry R¥InSppeérifit 14 Rmethanone,
EH2S{ERY24GIERBLRY (4etheny-Buitr-344 )t Bevig- Hyhlatoprny)-4,5-
émﬁé&ﬁﬁ?{l %Zééy hl'&ﬁﬁqﬁ%ﬁé&@é@@}piperazin 1-yl}-acetic acid

Y@b@ﬁ!@)ﬁbb pi perazin-1 -yl}-N-(tetrahydro-pyran-4-
acetam de. 25. A conpound of claim1 selected from

E/(Hg R o6t Sudyl idgthey-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(tetrahydro-furan-2-carbonyl)-piperazin-1-

yl]-methanone,
4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazine-1-carboxylic acid
dimethylamide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methoxy-propyl)-piperazin-1-yl]-
methanone,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-(1,1-dioxo-1A6-
thiomorpholin-4-yl)-ethanone,
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(
1S,5R)-3-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-y

WO 2004/08711bi s- (4- chl or ophenyl ) - PCT/EP2008/063053

4, 5-di net hyl -4, 5-di hydro-i m dggal e-1

g-g?éﬁj{‘zﬁ%,]rsl?i-g@@t%' €85ty Rh-eindxy-BI MG 3.9 £ BILE U Ib%-phenyl)-
Zﬂérde(tﬁﬁ A BRdiydrb- |trﬁ9dézo|l?®ﬂ1 ydarlé}omﬂ]nppp)érmmndylpaaetyl))p.,geraz.n_

S5- bi s- (4-chl oro- phenyl) -
2i9R& hy| - 4, 5- di hydr o-i mi dazol e-1

1 gg;{g%mb@mﬁ-@a@-aY4tho>Ny-BW?&iﬁsat%)-ﬁ?é-wea%mxw.bhenw)-

4,—5Ad|gtetldyln4 I’n;@(hyd&ogﬁndegz@& Sﬁarlﬂemﬂhpleeltamm%yl} éeﬁl’yPoxy
-p In y 4, 5-bi s-(4- chloro-phenyl” -|rrety"
Ud%{]ﬁ‘jﬁ?te@af‘rﬁ 8820l e-i -carbonyl | -pi perazin-i-yl}-

g{ﬁ_ﬁf&?g LB grt-Butys4ethoxypyridin-3-yI1-4 S-bis-(4-chloro-pheny()-4,5-

dibrdihgl-4,5- djhj/dl‘oan'pdimqﬂ1)yl]4=(45hydroxy piperidin-1- yI) methanone and

T BN BRI RSRGRF APy ¢ 3 isrgcriapprgny 4.5

éﬁﬁétﬁ 418.dih dro |m|dazol 1-vll-(3-hydroxy-piperidin-1-yl)-methanone.
?IL R\{ 6-tert- )é]u%yly %/poay pyr|¥JI|)n3yI) 4

5 bIS (4 chloro phenyl) -4, 5-

di t I A - di 1. | e- : .

Yoo boA bﬁ?p%@%déf%@m § B6Riom the greyg gRasisie of

RHS)BR @BIRyl-4-ethoxy- pyr|d|n -3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
2-{4-[( 5R 2-(6-tert-But ethox-pyr|d|n3 P/

dgneﬂhgl 4(,5 (yhy(jj’pdn'bcﬂwn-ym %hydroxymethyl -piperidin-1 yIYmethanone

Orfyﬁ?é eﬂggyﬁr'%@tﬂ%})kﬁé (323/',)“3 gl);sy 4h%hr{°ﬂ phenyl)-4,5-

dinhelthill aémlaydrdemldazole 1-carbonyl]-piperazin-1-yl}-1-pyrrolidin-1-yl-
L 4S, 5R) - 2- (6-tert-Butyl - 4- et hoxy-pyhdi n-3-yl)-4,5-bis
ANOREor o- phenyl) 4,5-

ﬁ’ i@,??{)gﬁﬁiﬁw L @reﬁzégmxgﬂ%gﬂudﬂ 3-Yi)-1:5-BisSadéHIBI My -4,5-
dimhethglz4 prdinvdrptimidastdieriecarbonyl]-[1,4]diazepan-5-one,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-((R)-3-methyl-piperazin-1-yl)-methanone,
-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2,3-dihydroxy-
propyl)-acetamide,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-isopropyl-N-methyl-
acetamide,
N-tert-Butyl-2-{4-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-

methanone,
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[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyhdin-3-yl)-4,5-bis
-(4-chl oro-phenyl ) -4, 5-

Wa@lewenkmbt 4, 5- di hydro-i m dazol -1 PCT/EP2008/063053

-yl ]-(7, 8-di net hoxy- 2, 3, 4, 5-1gfrahydr obenzo[ e][1

(b SRtk e B B4 rhis ST Phea iy

dindeth |L4>6cu|ni7t@r6ym|délz&4 -yl]-{4- F &2 hydrox ethoxy)-ethyl]-piperazin-1-
di met hyl - 4, 5- di hydro-i m dazo {

B}-omthanene hydr oxy- azet i di ne- 1 -car bonyl)

352 etes) B AR PRI o preny 4.5

d)’r-\e‘thﬁl-cbBSdlhyldrohHMW\@nyd:a)rbonyl] -piperazin-1- yI} 1-(4-methyl-piperazin-
i}( thg 5-di hydro-i m dazol e-1
16’ SHRYPT @ngzabl cycl o[ 3.1 .0]hexane-6-carboxylic

)@(é‘—%@r‘? ?&Y rQ% gﬁE@ut fﬂ% ﬁ8@4 B-bis- 4 chIoro p)henylg 4.5

dmoethylhcﬂ Sraihpdreripiigazbl-3-yl]- (4 cyclopropanecarbonyl piperazin- 1 yI)
th%ll -4, 5-di hydro-innidazol -1 -yl]-[(1
3 hydr oxy- pyrrolidi ne-1-carbonyl) -
3 aza-bicyclo[ 3.1 .0] hex-3-yl]-nmethanone. 26. A

conpound of claim1l selected fromthe group consi sting
23. A compound of claim 1 selected from the group consisting of

[ﬁ%g-ﬁfﬁi(; s SRYZS IS M-SR By R ) 3 bl b-SrBles

ﬂth?I)‘l&B élr@tﬁyltward?hydfbdﬁmézole 1yddrbodyl Ppioaydzih-U -yl}-acetyl)-
I azepan- %; nmet hanone,
le{eﬂﬁ%”MS('BR?n@r(' lg.ert - Butyl - 4- et hoxy- pyridin-3-yl)-4

g%ﬂ zﬁsyﬁéph eﬂygh@f‘x'ét@gg%r_idlin-;é Y4 S:bisdrghloro-phenyl)-4.5-
dithethpiz4 padinyidroyihlid @zude-d reatbonyl]- plperazm -1-yl}-N-(2-hydroxy-1,1-
élnieztg§lg¢tb§llﬁcgr% 58( ghé(ne;lt) But yl - 4- et hoxy- pyri di n- 3-yl

3 3 T Gl SR 0 sy ssamdolonenyy 5
dinfethy/c4,S; ERydrp-i(rod azaie~1Barponvi}-pipecaain-dyyl}--(2-Bygroxy 4 -
VSR o AR et 1

AQaL g R)-2niePRF el t-4-ethibry-Pyridin BBy INDSLbB= (4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-piperazin-2-one,
4-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-1-methyl-piperazin-2-
one,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3,4-dihydroxy-butyl)-piperazin-1-yl]-
methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(1,1-dioxo-1A6-thiomorpholin-4-yl)-
methanone,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-piperidin-1-yl-

ethanone,
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met hyl - pyhdi n- 3-yl ) - acet am de,
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

WQ 2008087164 - chl or o- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5- di hydro-i m dazal pgl _
2 TARRLSRI-PRIEBLETA-cehoky-Bytdin B2yi4 5-BK A Bidro-phenyi)-4.5-
amﬁ%kh{/ms -dRdra=itfddRé 4Ewrbbn;4} BipRexnAYYIL-N-(2-Bydroky4thyl)-

(4-chl oro-phenyl ) -
acetanmge aﬂdS di hydro-i m dazol e-1

C{ﬂr[glfé; 2 n<6pt%rrta§ut'§41 _ethty-Dyricin YN pRY(A.EhiBFo-phenyl)-4,5-
drnﬁe‘thf/lﬁls diR)ydrd-i(rfid 4zl ¢-1Bedripbni}- pipleoawﬂﬂyyl}-dl - 8ldidxan4d-
- bi s- (4-chl oro- phenyl ) -4, 5- di met hyl #

yl&‘éﬁ?ﬂr%ﬁq ANz 0l e-i - car bonyl | - pi pera2| n-i

-yl J-N-et hyl - N- pyhdi n- S-yl acet am de,
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4
, 5- bi 84 (A-cohippuodpdfatsim 1 4elcted from the group consisting of

St g BLE Smov  Blo et b hphisyermtieny) 4.5
§Wétp1yla43gt(ﬁﬁkd%ﬂmdaztoéﬂt yIE(B -hyd roxy pyrroI|d|n 1- yglmethanone

85—1bﬁ(é§(5R)e21(6)teft Bngﬂryﬂ 93tthx5—pyndm 3 yI) -4 g bis-(4- chIoro phenyl)

leﬁbﬁ;éﬁbwA goﬁr’@%g iMiddPcfas géo%?;}%n;é]-%r%;.dm-3-y|}-carbam|c acid tert-

bgtrytbgtbyl am de,[ (4S,5R)-2-(6-tert- Butyl 4- et hoxy-pyrid

aT{ﬁE[(%':‘yESRA 25( oot éw{yfmﬁ%gpggg}%gn 3-yl) 4 ,9-bis-(4-chloro-phenyl)-4,5-

%ﬁ##g&lﬁﬁ,gf‘d HFc‘ir%lﬁ iPARE 32 Mo dnyIY.bloePA AR ML Rr-thiais-yi-
aCdisnBiR},- 2- (6-tert - Butyl - 4- et hoxy- pyri din-3-yl) -4, 5-bi
é{{&-ﬁ{%b&5—%(%2%%%&@?#%h%gyrjcﬂn-3-y|)-4,5-bis-(4-chIoro-phenyl)-4,5-
Rl_b(#ellthgfl44,%im]t940i-iﬂﬂd‘éiﬁlé-ﬁi—&?‘rbbﬁilljlﬁbe'ré{ii9&-‘1'—‘%-&?—‘&9}‘&%@9-
afgtasud®) - 2- (6- tert But yl - 4- et hoxy-pyridin-3-yl)-4

At PR 25 et A S A @aB -2 W hisr (- ghigie-phenyl)-4.5-
aphdth - 4”5}d|ﬁ9&baﬁ1“déjﬁ)le 1-carbonyl]-piperazin-1-yl}-N-phenyl-acetamide,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-pyridin-4-yl-
acetamide,
(3-Amino-pyrrolidin-1-yl)-[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-methanone,
N-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-pyrrolidin-3-yl}-oxalamide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(2,3,4,5-tetrahydro-benzo[b][1,4]diazepin-1-
yl)-methanone
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-(3-hydroxy-azetidin-
1-yl)-ethanone and
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27. A conpound of claim1 selected fromthe group
consi sting of

WQ LobF0BRSE 2- (6-tert - Butyl - 4- et hoxy- pyhdi n- 3- yl PCHEB200$/663053

- (4-chl oro- phenyl ) -4, 5- - 199 -
92”?@4%%353@396ﬁ§¢?ty Gt?/[-%{%tﬁ ZQh%ri%ﬁé{-;"_)-gr%-g%t-&%ﬁlgr]o-phenyI)-4,5-

dirdetn I@,S%iﬁﬁdrbﬁhﬁd&tﬂé’-ﬂ-—éar@bﬁyl]C]zﬁ'rd@)’éilﬂhﬁ-—ﬁ}-N-Otet%aﬁyd?bSpyran-4-
-S4-c | or o- phenyl) -4, 5-

wi-AcetaMide; 5- di hydr o- i mi dazol - 1

-yl]-[4-(4-ethyl-piperazin-1 -yl)-pipehdin-1 -yl]-

nmet hanone, N-{1

-[ (§525Rz:<:6fh1lﬁﬁ)uhelrcﬂ‘<ﬁjltry1 ZéFegtdwﬁwmriheigﬂbup Soysiptidg of

>5- - - - - S5

BRI LA BRI TGt Bl eyt yridin-3-1)-4,5-bis-(4-chioro-
Rﬁ?fﬁlﬁ?@}é-liihﬂétﬁ)‘ﬂ@%fb‘iﬁyc}fb}im%é%ﬁélﬁ'—dé‘?b@ﬁﬁ?é-‘ﬁzfagnam de,

bicydIB[ D R0 xahet @cariBxylit adidesthyhast@yhdi n- 3-yl ) - 4, 5- bi

2{{%@{%‘b&ﬁ-f}é(%gg%ﬂ%&@ﬂft%t%ydpg_idiin-3-y|)-4,5-bis-(4-ch|oro-pheny|)-4,5-

PSS a2 e
ethyl)ctgedamidshenyl ) - 4, 5-

i ety 24, 5- g Q5 i - - ,
TR 1 RS SRSl OGR4ty sty 4.5-0is-(4-
dhiptd-phehy pa@dimdthyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-
1-[(4S,5R)-2-(6-tert-Butyl - 4- et hoxy- pyhdi n- 3-yP) -4,5-b
e®1aN@NEH| or 0- phenyl ) - 4, 5- di met hyl A,

) o ¥ Ll on vl s .
%ghg%’%gﬁ\}{f @‘;@gﬂr I§ut'%l ?i@fﬁ&%ﬁ%yrjldlﬂ PENA DBV A sR6f-benyl)-4,5
dintetByRE-dhydrotiatidaleyl-catbenyippipepyzin di-yi}-B, MLbis 42 Brykroxy-

i S-(4-chl oro-phenyl) -4, 5-
GMﬁﬁﬂtaW!d@adi hydr o- i ni dazol e- 1

%-_C{?Il[liwsRb-zpé@t%PtdB@ryﬂﬂétMy-deiﬁ@-iﬂ?-h%-ﬂais-(ﬂ'-&ﬁ|8Rﬁ€|ﬁ‘@ny|)-4,5-
dintetBylSRp-dhydrotigridaile-y-catbenyipripepgain di-yi}-8i-{2-(4-mhethrdxy-
e SIS b i i dazol e- 1 |

fee i s A e
direetbyl-bbcdibydrayimidagzaie-1-carbonyl]-piperazin-1-yl}-N-[2-(2-methoxy-
phenyl)-ethyl]-acetamide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(7,8-dimethoxy-1,2,3,5-tetrahydro-
benzole][1,4]diazepin-4-yl)-methanone,
[(4S,5R)-2-(6-tert-butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(7,8-dimethoxy-2,3,4,5-tetrahydro-
benzole][1,4]diazepin-1-yl)-methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[(1S,5R)-6-(3-hydroxy-azetidine-1-carbonyl)-
3-aza-bicyclo[3.1.0]hex-3-yl]-methanone,
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di met hyl - 4, 5- di hydr o-i m dazol -1
-yl]-(4-diethyl am no- pi pehdi n-1

WO yi0posmshanone, [ (4S, 5R) - 2- (6-tert - Butyl - 4- et heXI/EP200$/0b3053

in-3-yl)-4,5-bis-(4-chloro-phmuyl )-4,5

BRI (s SRt s EPbA I SbpRy Pyl hyl)-4efibis{4-chloro-
Phoeyl)- dlmdﬂnetwm Bt aqnmaame 3= da]cbonyl] 3-aza-
[(4S, 5 (6-tert- - 4- et hoxy- pyri di n- Bd)éand 5-b

b@ygl@l?cmom@%@e@ypgbm(y c acid (2-hydroxy-ethyl)-ami
DA 10 AR Rl RO S L i L b g .5
dmmnylndﬁaiihydraklmldazs:tbheyi}-E(GiSfBR))n@J(Mygrcmyﬂ)yrmmsllrﬁi-ﬂmgzrbonyl)-

f 1-{1
8[9(2@55'931‘6'0[@-1-@1heé<r$-¥%um§ﬁhan0%%-hoxy- pyridin-3-yl)-4,5-b
i s-(4-chl oro-phenyl) -4, 5-
di met hyl - 4, 5-di hydro-i m dazol e-1
- car baayA Jcopipoeindi of-cliaig } selemmmﬁyd)mdhe@roup consisting of

%é%é%?%,(%t%ﬁ% I;4 %ﬁ‘g&y pyrlg 8)% LP % ?4 chVorz) phenyB 4S o-

Qinﬁ@hﬂy& 54d|ﬁydibhm@zd|m5ﬁ]a(4lhe¥hy|s{h J41di4z€pari-n G))-Fheffanbne,

- car bonyl

P4 ‘ESRﬁR}%(@P @&Buwhﬂ;ﬂthqxxepmﬁw 3pr/|Dreh hbB-(#-ghlarcsphenyl)-4,5-
gl PSRN iad et carbonyl- [ #irigzeppn; ui-aselamie.

4c(ar{hq RgIZP@h@rtnB&ty’r XﬂéthoXSE‘ph@dlﬁIB%yl) 4,5- bIS (4 chIoro -phenyl)-
4- [ 48,5 tert-Butyl - ethoX pyrid 3-yl)-4

4@ @lr@et@ql ébﬁfcbha rgﬂ@\@quleﬂgparbonyl] [1 ]dlazepan 1 -yl}-acetyl)-

Bfr&e (?es di hydro-i m dazol e-1

-(?ar ony pi perazin-1 -yl}-3-nethyl sul fanyl propan- 1

24A€(4S,5R)-2-(6-tert-Butyl-4-ethoxy- pyr|d|n -3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

Sl 3o g s St UL Bl
B e o D v -

2- {4 [(4S,5R)-2-(6-tert- Butyl -4-ethoxy-pyridin-3- yI) 4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-methyl-pyridin-3-
yl)-acetamide,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-methoxy-pyridin-
3-yl)-acetamide,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-ethyl-N-pyridin-3-yl-
acetamide,
2-{4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2,6-dimethyl-
pyridin-3-yl)-acetamide,
(S)-4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazine-2-carboxylic acid tert-

butylamide,
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1-[(4S,5R) - 2- (6-tert-Butyl -4-ethoxy-pyhdin-3-yl)-4,5-b
i s-(4-chl oro-phenyl)-4, 5-

walReweknbt 4, 5- di hydro-i m dazol e-1 PCT/EP2008/063053

- car bonyl ] - pi pehdi ne- 4- car baxyjii-c acid (2-

S s SR G P P Binsa st SeseddRnioromheqyl-4,6-

dﬁ?nétﬂﬁlcchBcdlﬁydl’oeiﬁﬂdiézdnﬁyl] [4- (4 methyl piperazin-1-yl)-piperidin-1-yl]-
d| nmet 4, 5-di hydro-i m dazol e-1

E!ﬂﬂﬂﬂ ] - pi pehdi ne- 4-carboxylic acid (2-

WF%%%@%@? ¥t W§| ?{@Sf}%% {-chioropheny)-45-

disndthyleh badibydrbveimidazol 15yl]-(4-metrplyolth-4-yl-piperidin-1-yl )-methanone
- di hydr o-i m dazol e-i -carbonyl | - pi pehdi ne”-carboxylic
8ed d” (2- hydroxy- et hyl) - ani de,

[\l(f‘ls{é}ﬁ@mg_z( ﬁGeEe?—F F ?I‘Wéthf‘;xf‘p'&}ﬂém -PY VU B85 YA-tnibr@pRbfyi)-4,5-

dlnnﬁhhly‘ﬂ 54d|5yd1‘ohymidazolm1d@arbbnyj] piplefid[/d4-(yl}-gcetamide.

-di oxo-1 | 6-thi onor phol i ne- 4-car bonyl ) - pi peridin-1
-yl'] - met hanone, [ (4S, 5R) - 2- (6-tert-Butyl - 4-ethoxy-pyrid
i n-3- 2’7)A4:o§nﬂ2iu$1d(cﬂ‘ cﬂ‘é]HP’f @elé*&ﬁéﬁ’fr&)m"ché group consisting of

di met hyl - 4, 5- dro-i m dazol -1

HBlo 26 terb Enyid aionyitye G4 Fitie-($ahiora-pyienyl)-4.5-
E@@&ﬁylr{‘gscﬁﬂg%p)- midazol Y- sMeinv4! STRIREsiRY y)Amgihanone,

48, 3R 0P -$6-{rt-ButprLeplorpydyridin-3- I45b 4-chl henyl)-4,5-
D( 5- dlﬁzé?h | -4, Syadlﬁ drgwlynlnlmdazy) 's-(4-chloro-p vy

dtf%ﬁtbbln‘}/ﬁ} b%@rlﬁﬁ(ﬁ&‘iOHoyin toethyl- @Wﬂd -¥i-piesicin-1-yil-
fromthe group consisting of rac-[(4S * ,5R*
?ﬁwat - But yl - 4- et hoxy- pyhdi n-3-yl ) -4, 5-bi s- (4- chl
NF{d~ 048 )5R )) 2- (6 - tert-Butp-dhethoky-pyddimy3hyD -4, Sibis g thilbro-phenyl)-4,5-
b 5 T dr imidazol 3 -carbingii-BleRafia YN rhethyl-
et dhaseifbndmidgs t ert - But yl - 4- et hoxy- pyhdi n-3-yl ) -4, 5-b
I'S- (4-chl oro-phenyl ) -4, 5-
N-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-methanesulfonamide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethylamino)-piperidin-
1-yl]-methanone,
{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-acetic acid methyl
ester,
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-1-pyrrolidin-1-yl-
ethanone,
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-N,N-dimethyl-
acetamide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-diethylamino-piperidin-1-yl)-methanone,
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di met hyl - 4, 5-di hydro-i m dazol e-1
- car bonyl ] - pi perazi n-2-one, 2-{1

WO R{4B4BR) - 2- (6-tert-Butyl -4-ethoxy-pyridi n- 3-pC/EE2088/(63053

i s-(4-chl oro-phenyl) -4, 5- -202 -

SRR 1 BN 8oy PSRBT A e S Gt ey g phepy. o
dipi&thyl-4,5-dihydro- |m|dazol 1 -yl]-{4-[(2- methanesulfon l-ethyl)- methyl amlno]-
)-2-( 6tert% | - 4- et hoxy-pyridin-3-yl) 15 bis-(4-ch

Pk&eﬂﬁﬁbﬁy’l})memaﬂoﬂﬁrﬁéﬂhyl 5-di hydr o-i mi dazol e- 1

9 ¥ ] Q- e 4 5-
2T RASER P RER I B he @L%\’Tﬁdaﬁ U ARG iroyBaery)4.5
disndthyleh batibydroemidazole-3-carbonyl]-piperidin-4-yl}-N-(2-hydroxy-ethyl)-
di net hyl -4, 5-di hydro-i m dazol e-1
a6R{ABYYSH | - pi pehdi n-4-yl }-[1 , 4] di azepan- 5- one,
2-{4-[(4S,5R)-2-(6-tert-Butyl [ 4-et hoxy- pyridin-3-yl)-4
, - bi s- (4-chl oro- phenyl ) -4, 5-

di et B§l Aatpmmhulmyicbf@laim tiseleicedifrom the group consisting of

T BRp Ry 2 BB D W By s 1 cohery)-4.5-
dﬁw‘?etﬁgll-&'écdlﬁijtﬁ@ymldélzo?e 1-carbonyll-piperidin-4-yl}-3-methyl-urea,

hydro-i m dazol -1 -yl ] -piperazin-1
[(9-8,5&)EMW¢>ButyI -4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

G &4t i i B DB Bt Sodilhsry,

fetfedrive; 4, 5- di hydro-im dazol e 1 -carboxylic acid
di hyd y-buty
f%w@ﬁs 16 torb B - BT s B -hriis H4-ehigre-nhesyhids-
metﬁﬂlly%%g,d'gy ﬁ%@aﬁzcﬁr}l ¥JL£4o¥p_|;1erazme 1-carbonyl)-piperidin-1-yl]-
meltﬂar(o’he(ﬁ d| hydro 2H pyri di n- 1-yl) - met hanone,

({ﬁgﬁ%ﬁi 7 ét%;tlr-léutﬂj%yelthgfxyebyr?&% IS ok U drid o b4, 5-
QH?F}?IYJL Edddﬁ}#ﬂgr oxyé’z&l%”gﬁ? nyli]_-{/)\p)e_r?rzei?-ﬁé}/]l%-gémethylsulfanyl-
pmeﬂ'ﬂR)—oBe(ﬁ telrt But yl - 4- et hoxy- pyhdi n- 3-yl )’-4, 5- bi s-
ot PR 2R g umeP Y-S doicpisrd-Spip-phenyl)-4.5

grihdtnl =4 628 iitodmi®iAole- 1-carbonyl]- plperazm -1-yI}-3-methanesulfonyl-
2, 3,4, 5,6- pent ahydr oxy- hexyl ) -am d

QW‘{K—ODGAS 5R)-2-(6-tert-Butyl - 4 et hoxy- pyri di n- 3-yl

) e 5RY S B A P2 RAGEN)-by iR 3-y1)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid (2-
methanesulfonyl-ethyl)-amide,
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid (2-
methanesulfonyl-ethyl)-methyl-amide,
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid (2-
hydroxy-ethyl)-amide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(1,1-dioxo-1A6-thiomorpholine-4-carbonyl)-

piperidin-1-yl]-methanone,
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di met hyl - 4, 5- di hydr o-i m dazol e-1
-carbonyl ] -piperazin-1 -yl}-N pypdin-2-yl

woreaobpsAacet am de. 30. A compound of claim 1l sePEDERW08/063053

fromthe group consisting of-203-

S S T SR s B et s

di@lmétm thLdmgicaerh@daquawpmw hefeth b AylLethoxy)-piperidin-1-yl]-
-yI hd| n- S-yl met hyl acet am de,

r[qrua@ WR) - 2-(6-tert- Butyl 4- et hoxy-pyridin-3-yl)-4

dart n&[ﬁlﬁ( %Fﬁ'zo e‘PPéUMlt 1<y pyridin-3-y1)-4,5-bis-(4-chloro-phenyl)-

dro-r’m azo
4;5ad|bm1lyjll}4 5+qlaleyc£tzs+|mdazole 1-carbonyl]-piperazin-2-one.

-yl }-N-pyridin-4-yl met hyl acet am de,
2-{4-[(4S,5R)-2-(6-tert-Butyl -4-ethoxy-pyridin-3-yl)-4

, 5- Di 59 (4 ¢ th ting of

et E?/] AEBQ%uﬁdgﬁ‘%ﬂsl}’m :rjétza%c’ée_d from the group consisting o
racaf($8h§RT )-Bi(peedButyl14-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

vt B iFa 2 e L TdRelnesdrearhonvy pipesazing vi-
hﬁ;ﬂ{éhdﬁél or o- phenyl ) -4, 5- di met hyl »

-di hydro-i m dazol e-i -carbonyl | - pi ehd| n*-ylj-acetic
ét[(4§/5lz.) {1(6-tert-Butyl-4- ethoxy pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-

e R b o cpRpRpbaRIEA L. 8rg V1)~ 4 &P

241 s 8RI)12- @aiept-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
-g{argﬁ] I) ﬁ( ehdi nX yl J- N-y di n”- ?met hYl acet am de,
Q gthyl- 5 di ydro |m|dazole 1-car onyI] plperldln -4-yl}-acetamide,

ra[c(f i’l iﬁ%sgr?%é‘g e)rfgghé)l 24RO RRHYA@RS0hr S {4 bnigrd

dhemeylh4]5~é|nﬁethlh$/6¥cbhyddeaﬂdﬁzeﬂd1 -carbonyl]-piperidin-4- yI} Ty
ehdi n-4-yl } - N-pyhdi n- 3-yl acet ami de, 1
1[%@ z%)akz‘f?ge{ ert - Butyl 4- et hoxy-pyridin-3-yl)-4,5-b
I -
"S{Mfﬁ??hz 20(_68@ y%lrj%/r e ra%%%r_ldlm -3-yl)-4,5-bis-(4-chloro-phenyl)-4,5
d n:mtby)lﬁ‘y I5}d|bycﬂrehm|d182t)l gH1}earboiiy}-pipehdin-divie s diazepan-5-one,

[{%‘4@%5@ @e‘l’e{ s 1SON-RYTRS W bis-d-Slgropaeny)-4.5-

Uﬁ’nétﬁalclﬂ'é%ﬁycﬂ}’@eiﬁydiézo‘ﬂe-ﬂ carbonyl!lplperazm -1-yl}-N-pyridin-2-yl-
di met hyl - 4, 5- di hydr o-i m dazol e-

aeetepvdsl | - pi pehdi n-4-yl } - N, N-bi s- ( 2- met hoxyet hyl ) -

e e N e e e A e
tisndtAylchbadinydroamidiazoh15yl]-piperazin-1-yl-methanone,
(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid ((S)-3,4-dihydroxy-butyl)-amide,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3,6-dihydro-2H-pyridin-1-yl)-methanone,
[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(3,4-dihydroxy-piperidin-1-yl)-methanone,
(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid methyl-((2S,3R,4R,5R)-
2,3,4,5,6-pentahydroxy-hexyl)-amide and
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di met hyl - 4, 5-di hydro-i m dazol e-1
-carbonyl ] -pi perazine-1 -sulfonic acid dinethylam de,

W@ 2898R)16R- (6-tert - Butyl - 4- et hoxy- pyhdi n- 3-yl ) PAT/BP190&063053
(4-chl or o- phenyl ) -4, 5- -204 -

9y bRl VL G RS i £ IS -8bf-phenyt) 4.5
éfrh@kﬁtﬁﬁré B)diRydrd-= |hﬁdiézo?émY(tarﬂoﬁiflPp?p)er@zmndym{\[spy,{,d,n &-Fimethyl-

bi s- (4-chl or o- phenyl ) -

aﬁﬁéﬂh% 4, 5-di hydro-i nn| dazol e-1 -carboxylic acid
(2- hydroxy-ethyl)-nethyl-annide. 3 1. A conpound of
claim1 selected fromthe group consisting of

(4S, 581) R-cobrdotind-ddaim #selcleted/fromittie grduyy kpadistind of -

bR AR B Rt PUIdin- W) eicbiss G- aliprp-phenyi)-4,5-
?’.”ﬁe(tﬁé LR dgYarnahidadq @ efbonyik-piperazin. 1-vil-i-pyridin-3zyimethyl-

asetamiddl or o- phenyl ) - 4, 5-
A SR 2ot {a@h"t;”qt %vapméré—ﬂﬂé—p@r%gn'wo-phenw>-4,5-
éﬁzieﬁht/l 46 d}f%/d]@ (6 Fle s butr>t3|onyl] gltpﬁg?(zm -1- I p%r_ici/i?-){-%rl’rnethyl-
gceipsiqe,

SIRTAS BRSB) 1L TR: s b aRbichoneny)-4.5-

dinfdth¢ss, SF@)lh?drbﬁnﬁ@aioi@lﬂtodrbénﬁ] bipeyaAyNcyIpNEfuyhn-24ylmethyl-
bi s- (4-chl oro- phenyl ) -

aﬁﬁéfm% 4, 5- di hydr o- |m dazol e-1

tﬁggﬂ%" %( 'f'%rg‘rﬁ;uhﬂ'43891%&9epyjrld|nc§r)}f’)gél(,?ﬁl-ﬁi§-(@-‘E:inﬂ)ro-phenyl)-4,5-

dlﬁ#&tﬁﬁ% 5 ~-dibydreritiditolé-14carbboyipipehdinig 34lyddetid, deidyi s-
i bR BB A ataamopwidin- Sl reni o
PR SE OB BRA o LRI N i 2oy
beata(mide,hl or o- phenyl )-4,5-

LR 2 e B aEeR i gk bisaidr ghioro-phenyl)-4.5-
dimethyl-4,5-dihydro- |m|dazole 1-carbonyl]-piperidin-4-yl}-N-pyridin-3-yl-
acetamide,
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-1-(4-methyl-piperazin-
1-yl)-ethanone,
2-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-N,N-bis-(2-methoxy-
ethyl)-acetamide,
4-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazine-1-sulfonic acid
dimethylamide,
(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid (2-hydroxy-ethyl)-amide and



10

15

20

25

30

et hyl am de,
(4S,5R)-2-(6-tert-Butyl -4-et hoxy-pyhdi n-3-yl)-4,5-bis-

W@ 2008k as0- phenyl ) - 4, 5- PCT/EP2008/063053

di met hyl - 4, 5-di hydro i m dazalmsl -carboxylic acid (

b BRI o LY BB i s B Asenarq phenys &

d_ﬁ?nétﬂﬁlcbbcdlﬁydfoqﬁydiézo‘leﬁ =carboxylic acid (2-hydroxy-ethyl)-methyl-amide.
di met 4, 5-di hydro-i m dazol e-1

-carbonyl] pi pehdi n- 4- one,

oL SRk LY SafecRd RS RY ol doxsistidy ot °

i s-(4-chl oro-
d48r6Ri)1—3ﬁ-(64te&3t-|thlyyd¥elhd)xgi dyridih€3-§)-4,5-bis-(4-chloro-phenyl)-4,5-

é%ﬁl?rtﬁ%néﬁ)d'gycfg 'gjéél‘gzcﬁ%rf%a?’gé&k?ﬁ@g Iﬁ%&e fEﬁllje q;q?/?ettﬁylg -amide,
@sﬁé Qr(g”tﬂli’ %¥|)4 émé)é(gngl”glni&yl) -4,5-bis-(4-chloro-phenyl)-4,5-

dmaetby)lﬂﬂl I5}d|byqlrehd1ldmoledamalrbmyyl]-pimcidhn-4-34}{chrbamic acid tert-
é&48 5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-b

P ©hi or o- phenyl) -4, 5-

- K%depuf’er@nﬁiﬂ RMF[(@SIm)d@%@h@n%utyl 4- ethoxy pgrldln -3-yl)-4,5-bis-(4-

- car bony %d di n- 4-yl'oxy} - pr opi'onam d

crplpzrspbez)ylﬂ( trreethylafuﬁydlhmdr@tlmd@zqdrwylhrneimr;ar)e 4,5-b
gs{[{géh@{‘)'g(gté’fﬁm 1480y pyriding3-y1)-4.5-bis-(4-chloro-phenyl)-4,5-

dmthylmyB}dunymhmudezbiefhoe@rbo Ipaeo}t piberiding 4 - carboxyllc acid
-[ (4S,5R)-2-(6-tert-Butyl - oxy-pyridin-3-yl)- -b

fest- Pl4ty|:ﬂ$t6Fo phenyl ) -4, 5- _
€40§8 6}t‘ég@BQgB%i%@ﬁ»gﬁ?%@(ﬁﬁ%—?l—h,5-8%[@95}¥5J6-Bﬁ%l)-4,5-
Sin(etBy BB Eot it adiie s carbekfimacidyhicthanedyifoyBeiperidin-4-

S- %@Eahl or o- phenyl ) - 4, 5-
Wi 91 -4, 5 di hydr o-i nni dazol e-1 -carbonyl ] - pi pe
@C{ (ﬁg‘lsRF% 6 tB‘?ﬁ{IWF éfh\b'xy y‘?@ 3/I)24 Blbjs- 54 Sg:plycir?_pim’egyg-4,5-

But yl Wil
dgne(thylehﬁeﬂlbycﬂmgrryde)zoleﬁ carbonyl] amino}- plperldine-1-carboxylic acid

d@pet H%r] pi pg:ng?/grg Iyrglnglaﬁ% eaget anni de. 32. A
ptgtsmizee@tﬂe@taiau@pm#ioiy PiridiAIBY)-2i 516is3(ACEHTBRMPReny!)-4,5-
gl?r(l:eqt{wyll Arf]% dtlf?yéj}’g imidazole-1-carboxylic acid (1-carbamoylmethyl-piperidin-4-
yl)-amide,
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-one,
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid methyl
ester,
1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid,
3-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yloxy}-propionamide,
3-{1-[(4S,5R)-2-(6-tert-Butyl-4-ethoxy-pyridin-3-yl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yloxy}-propionitrile,
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phar maceutical ly acceptabl e excipient. 33. A conpound

waewondilng to clains 1 to 3 1 for use as a nMedPCEERIWS/063053

34. A conpound according to cigi-ms 1 to 3 1 for use as

LT SRS R B ERAIRBbr i BT ol Rt 4.5

éfh%tﬁ?l%tﬁadlﬁydrbﬁﬁf@azo?&1 Jeh@ohlﬁ]ip@ferlamcmy[}wmbpropyl -urea,
accor for the manufactur

1t
ﬂrdar[@a‘iré%oe uiort Retyl- et oy iin Gtk e bl Angtiorccpneny!)-4.5-

détﬂylgﬁsc‘?pcilﬁy(%rﬁqmﬁﬁ%@ﬁ%%'10%{86}1% @fg%ﬂﬁtno %ﬁﬁﬁﬁyrlalH@yl-urea and
ﬁme(@BRr)e (@ﬁterﬂqlutq/onmnmgspyxﬁdm ViH46-bls) (4acidorcdpingnyl)-4,5-

to claim.1 ein a conmpound of the fornula (2)
?@&%th)é'&@r(i'hy%rod%%%ﬁ%%“@? arppyli-giedR- edqramefna@e%?m'de
conmpound of the forrmula (5) and said conmpound of

formula (5) is further reacted with phosgene in the

pr es&hde pbérratmsgical cormpogitioh gotripeisingra kempoeadtacoarding to any

wth.a oy, ate -am ne ive t -
e 6 BES I8 ety wma AotifirelitaliAkertibe agiient
R4, R5, Vi, V2, X, Y and Z have the significances

given in cI aim1. 37. The novel conpounds, processes,

f or i33.ch compornd agserdirgisselaimns Alto 3 1dor tee esisbmedicament.
herei n before.

34. A compound according to claims 1 to 31 for use as a medicament in the
treatment of cancer, in particular solid tumors, more particularly breast, colon,

lung and prostate tumors.
35. The use of a compound according to claims 1 to 31 for the manufacture
of medicaments for the treatment of cancer, in particular solid tumors, more

particularly breast, colon, lung and prostate tumors.

36. The process for the manufacture of the compounds of formula (1)

according to claim 1, wherein a compound of the formula (2)

is reacted with a compound of the formula (6)
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to give a compound of the formula (5)

V'I
g,
N —X

> )—R5

N \ S/
Z=Y

O

V2

5 and said compound of formula (5) is further reacted with phosgene in the

(5),

presence of a base followed by the further reaction with an appropriate R*-amine
group, to give the compounds of the formula (1), and wherein R", R?, R®, R*, R®,
V1, Vo, X, Y and Z have the significances given in claim 1.

10 37. The novel compounds, processes, formulations and uses

substantially as described herein before.
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