2,4,5-TRI PHENYL | M DAZOLI NE DERI VATI VES AS | NHI Bl TORS
OF THE | NTERACTI ON BETWEEN P53 AND MDM2 PROTEI NS FOR

wo dzoésp1ANTI CANCER AGENTS The protein pS3 is BciatbRioe/68748
suppresser protein that plays a central role in
protection agai nst devel opnent of cancer. It guards
cellular integrity and prevents the propagati on of
per manent | y damaged cl ones of cells by the induction
of gromth arrest or apoptosis. At the nDIecuIar

;E: ;@: EE'%@ Sli\igli]%gl%% %%%&QJEHI% A%Cg BI& t C%nTHE INTERACTION
tl on o e an

regula apoptosi s.
potent cell cycle |nh|b|tor which is tlghtly
regul ated by MDM2 at the cellular level. MDM2 and p53
forma feedback control |oop. MDM2 can bind p53 and
inhibit its ability to transactivate p53-regul ated
genes. In addition, MDM2 nediates the

T pepiein pbIlispehueen supeaskiproteinthaifdayps geotial role in

P B A BRI R Byt BB iy anc

pleoediabls pr@pégeqiori SfQFeriieieney danfdgdePsiBndSYRcandbp iz

are kept at low I evel in normal proliferati

ingeetian ot\mmfch angster apepipais: ot th@ﬁ”@@FU|aMﬁV@lhnF%3d§§1 a
: tr%ﬁl;&fpﬂbn rf%gtSr ?%lacgyé cxc) ﬁﬂ?l' @th%ﬁa@)‘ﬁgét%@ éﬂ t7% regulation

offeetipyety darycl apopiosisn pI®isex pbtent defl eptie mﬂilbttdilewhlch |s tightly
pl6l NK4/ p19ARF | ocus, for 1nstance, have been sh

regaraae@ by MRMRzatihe colluian el MEPWR anchps b farmba fesdback control
MREE S LTS PR s 6 AR 2P Ruatea
gesrtersesln cattdiiti oo, Mmmt rosdmtedVDIRubiquidigade panslent Hegedation of p53.
er a, hove

P& faf acifipus 8 grreaRina haoRRiete.ahes EAkindgue celivr level
ofafl Dm;_hsfot@ﬁt "I"HMedb‘ét%k%‘n%l |o‘-o't3€tn§tﬂe§'tﬁaﬂ thdtht I\@Ef)Mzhéaﬁd p53

strat egy has been shown by the use ferent
angekand abRdew lleel imopenalgprolifenating ceils dtﬂum alssa cofactor for

oty R8s Betvattln PRSI o nos eor

t hrough a conserved binding region as p53 and

activates E2Fdependent transcription of cyclin A
They fajies?li MG Mahig: PvDiiER ks slysFra dateiig mamséanasr s.e Ereguently

o Pt e in ERTEIN B IERRF OGS R Heite Rave

bafeepshdwrstmaﬂf@;&ll\ﬂDm pmteiazdﬁgraeauort-lurmmtitmt ol mazpss
J. Chem 1972, 50, 669-77, report the preparation of
intgract e dHenor §8wthﬁféllds shawHd derch agruany igtian pf pd3,

RS R s MOMERSRIEEyb RS pdv ofer a

ndXepapproachdh cBotér. thSompy &emgle&a@enﬂs or(i mmgmﬂnaae)tlcm) with a

0-81, 27/.2 -..80, f
orp sl SRS G A Slheraitg o i Bblesh the feasThuity ot ¥ siratsay has
be@in SHIWh Be iy aée b?ﬁrffe?@nﬁﬁ§cr%@ﬂolb&uI%{Pto%!m&nﬁlﬁﬁi%to? MDM2-

i m dazekd ne derivatives useful
pS3intaraciniu(egoaniboties, wﬁpaumshgmwleotmeeapeundes) MDM2

C|t Treat npnt _and/ or prevention of

alppBistaro b Bt SRR BprBteBloas 853y Baates E2F-
ddpéipdent RaysdipiBhRPEeslin Anﬁu%g@.ét tthat ML antigbnists might

qﬁg i cat ed. %@POO/? 725 to gpry et al. reé%%t a J
hayetaftasts vrpTramuintsaadst i t ut ed ani di ne conmpounds, and

i ndi cate that imdazoline-type conpounds may- be

useful in the treatnment of 15di abetes or rel ated

di seases involving inpaired glucose disposal. US

6,617,346 Si (issued Septenmber 9, 2003), US 6,734, 302

B2 (issued May 11, 2004), US20040259884A1 (published

Decenber 23, 2004), US20040259867A1 (published

Decenmber 23, 2004), US20050282803A1 (published

et v o -t e o o o b o o o o~ o~ o~ —m m oa
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25 conpounds of the present invention are shown to
inhibit the interaction of MDM2 protein with a

WO ?@gf_"@o peptide with a potency that is appf?{f’}r})ﬁ&cﬁ%aw

ol d greater than a p53-derived pepti de.
cel |l -based assays, these conpounds denonstrate

Whallsretdl.st. i@rga&fiem.t1 1872, $uB4v8-E 631 rapanlcsyntibesis of inidazolines.

bl A7 SR e 0 B4 RS B B o gmarine

akd IAimariheldompduids Whasehad Bralidughg beén BRIGRSY for
antiproliferative activity against Wl d-tytge_pSB
chemilgmingseenee (Meqapthef ak Phofarhea. aid Fheiosiol 1865, 4, 1111-

K @%ﬂp ;%lg;gn%e& Ai.”BBﬁfgé‘&é. SRS Wddp. (Hig¥aary dHo-g1, 27/28, 71-

T € compound concentrations:- er ef'or’e,
8atepwitithie eke MPWMPaghinidandiiries asstartirr) matarieth the preparation of
chani sm of action. These conpounds can be potent
Egﬁ-&‘ NM&VeSe anticancer agents. 5 According to a
first aspect, there is provided at |east one conmpound
of formula I wherein Xf and X2 are hal ogen,
ERGE3/0eht Maysunootot nepbisomatestolipg derivalivasoyseRll and R2

.are selected frgmthe gro consisting.of -H - .

iteNpRReTU ST TP TeRER s err TIHAHES i DaVe low FRricing

TRAMBAt 8h&oP BrevetliBnbi $heeRBicilArthftis, nCRipRNSLIMRRIE systemic
R6 is hydrogen then R4 i's -00H3, - OCH2CH3,

lupps;ierythemathedes ame tieunalicHeveoweradtrplTatyd; WS 08/78725 to

Choueiry et al. report a method for making substituted amidine compounds, and

indicate that imidazoline-type compounds may be useful in the freatment of

diabetes or related diseases involving impaired glucose disposal.

US 6,617,346 B1 (issued September 9, 2003), US 6,734,302 B2 (issued May 11,
2004), U820040é59884A1 (published December 23, 2004), US20040259867A1
{published December 23, 2004), US20050282803A1 (published December 22,
2005) and US20050288287A1 (published December 29, 2005) disclose related
cis-imidazolines. |

The present invention provides chiral cis-imidazolines which are small molecule
inhibitors of the MDM2-p53 interaction. In cell-free and cell-based assays,
compounds of the present invention are shown to inhibit the interaction of MDM2
protein with a p53-like peptide with a potency that is apprbxi mately 100 fold
greater than a p53-derived peptide. In cell-based assays, these compounds
demonstrate mechanistic aétivity. Incubation of cancer cells with wild-type p53
leads to accumulation of p53 protein, induction of p53-regulated p21 gene, and
cell cycle arrestin G1 and G2 phase, resulting in potent antiproiiferative activity
against wiId—typé p53 cells in vitro. In contrast, these activities were not
observed in cancer cells with mutant p53 at comparable compound

concentrations.



H 20 - hal ogen, -CH3, CF3, -0OCH3, C(CH3) 2,

25-cycl opropyl, cyano, C(CH3)3, -C(OH3)2 OR

(where Ris -H -CE-13 or -CHCH3), 3 WO

2007/ 063013PCT/ EP2006/ 068748 C(()—IS)Z OH OR (where R
H201- 120C H3),

Th@(r@qug,ztbﬁl acﬁ&m&%ﬁé a(fmpgisﬁ qssh ked5to its mechanism of
actlgi('.H T g%%ﬁ%sfcm%bﬁ#@sel ficdncer agents.

~and Rb = -Hor -CH3), SR (where RIS-CH3 or
-CH2CH3), or ,

According to a first aspect, there is provided at least one compound of formula |

R5

R6

wherein
X1 and Xz are halogen, acetylene, cyano, frifluoromethyl or nitro;

R’ and R? are selected from the group consisting of -H, -CHs, -CHCHs, -CH-OH
and -CH»OCHs with the proviso that R" and R? are not both hydrogen;

- R®is -H or -C(=0)-R";

and where R°® is hydrogen then
*is -OCHsa, -OCH2CHa, -OCH2CH,F, -OCHECHQOCH;:,, or -OCH(CHa)z;
R%is
-H
-halogen,
~CHa,
-CFa,
-OCHa,
-C(CHg)a,
~cyclopropyl,
-cyano,
-C(CHa)s,
-C(CHas)2 OR (where R is -H, -CHs or -CH>CHg),

3
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-S2R (where Ris -CH3, -CH2CH3, 1-pyrrolidine,
-NH-tert-butyl or -N(CH3)2); 10 and where R6 is not

WO Bl)(ﬁﬁl@ﬂ@"ﬁ then R4 is -OCH3, -OCH2CH3, OCFQC"!BET/Eonoﬁmﬁsus

or -OCH(OH3)2; R6 is hydrogen, -C,

m@@fﬂp‘;h 30 L@Fﬁﬁo m#gl( 8@ %;HI}%:IQQ, Qg@j@H or

1-pyrrolidine, ¢ ihllgt -NH2, or -N(OH3)2); 15
and R7 is sel ect et f?omt e group consi sting of i)
-G{CHi®s).GNCH( CH3) 2, - CH2CH( CH3) 2, cycl opropyl ,

2-f | h | | h |
T SRy e o one
R UH"W!heré H?"éjqq' @HWLCHQCH?bP”@HP@H%\AEer ei n IR

4th|ormrph0|n - dioxid
-G(EHyYLOYRIR" {\@here Rcmﬂmr Clﬁti;-lama‘lm# -H or2CHROH3,

T (UIRITITIL s ORGP Rk TS Sel act od from he ar oup

~@Cﬁ%?%$% @Qs,&DH&mﬂfg%yrrdl&iide)WﬂH frklityl 69 -N(CHa)y);

and where R® is not hydrbgen then

R* is -OCHs, -OCHzCH3, -OCHCH,F, -OCHCHOCH3, or -OCH(CHa)s;
R®is hydrogen, -Cl, -OCHa, tertbutyl or -N(CHa)z;

R®is -Cl, cyclopropyl, -SOsR (where R is -CHs, -CH2CHa, 1-pyrrolidine, -NH-tert-
butyl, -NHo, or -N{(CHz)2);

and R’ is selected from the group consisting of

i) -CHs, 'bH(CHs)z, -CH=CH(CHs)», cyclopropyl, cyclobutyl, -CHCHzPh, 2-furanyl,

phenyl, or phenyl substituted by chloro, -OCH; or cyano,
i) 4-morpholinyl, 1-piperidinyl, 4-thiomorphalinyl, or 4—thiom0rphohnyl 1,1-

dioxide,

IIJ) -NF{CQ -(wherein RCis hydrogen, -CH3, -CH20H3, 'CHQCHQOH, -CHzCHzOCHs,

or -CH2CH(OH)CH-0OH),

iv) a substituted piperazine of the formula

s
]
L4

,f‘\N/\
K/N‘R

wherein R is selected from the group consisting of

a) hydrogen,
b) lower alkyl,
C) -CH (CH3)2,
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WO 2007/ 063013PCT/ EP2006/ 068748 d) - CH(CH2CH3) 2, e)
cycl opentyl, f) -CH2CH(OH)CH3, g) -C 1-12 F3, h)

wo 2607630 sH) CF3, C H2C(C H3)20 H j) PCT/EP2006/068748

- CH2[ 4- N- net hyl pi peridinyl], 10 k) -CH2CH2Rd (wherein
Rd Is -OH -00H3, -OCH2CH20H, - OCH2CH200H3, - ON,
- SO20HS3, -SOZNHZ - SO2N( OH3) 2, - CONH2,

d) - NHOOOH3, NHSQ2CH3, - N(OH3) 2,
9 N(CH2CH2CH3) 2, 1-pyrrolidinyl,
eleytippentsi, nyI , 4-nor phoI [ nyI ;
2-1 st hi.g I di nyl-1, d|0X|de or
f)Zq%MEﬁ'@%%ranyl), 15 1) - CH2CH2CH2Re (V\,herel n Re
dﬁ%ﬂ:a , -S02CH3, -S02CH2CH3, SO2N(CH3)2, -ON,
- N

- N(CH2CH2CH3) 2, 1-i m dazoyl,
h)1 Cﬁjﬁ@b(@ﬂb@ﬁi 1- pi peri di nyl, 4-nor phol i nyl,

OH2CH3 -OOOO(CH3)3, -CON(CH3) 2, -CO-Kf
')(%@&@HS)R& ’s -CH3, -O0H20H3, cycl opropyl, phenyl,
)ZCFEJHWJmeta%Ibme?I |¥1 2-furanyl, 3-furanyl),

-COCH2-Rg (wherein Rg is H, -NHCHZCHZC]—L 20
- NHCH2CH200H3, - NHCH2CH2N( CH3) 2, 1-piperidinyl,

k)lg%@ﬁ Fi%}ﬁét[ﬁas ot pgﬁﬁg@@—*ﬂ%%@%@%%ocm, CN,

awyweseanenscsgwmeozNWowmuz ceNl(CHg)@H(MH@) RIHCOCH;,
NHCH2 CF3, - NH- cycl opr.o -NH-tert-buty
OB Rt - N Sr e o i z@@@r@m “pyrroldinyl

B T T —

1- pi peridinyl, 1 (p|perldiny1-4-nethanol),

) 4CPD¢EIaéPshQ Wigei B frtOHo bk 1t 150a bk e,

szz?\ﬂs( 3 g)edr alégﬁf/llé’bf a‘RﬂC‘Hg@I-E@”%A r1¥|nildazoyl 1-pyrrolidinyl,

1- plpendlnyl 4-morpholinyl, -COOCHs;, -COOCH>CHjz, -COOC(CHs)s,
-CON(CHa)z, -CO-R' (wherein R'is -CHs, -CH»CHj, cyclopropyl, phenyl, 2-thienyl,
3-thienyl, 2-furanyl, 3-furanyl), -COCH-R® (wherein R?is H, -NHCH2CH-OH,
-NHCH2CH:0OCH3, -NHCH2CHoN{CHs)2, 1-piperidinyl, 1-(piperidinyl-4-methanol),

4-morpholinyl, or -N(CHa)-(3-(1-methylpyrrolidinyl)),

m) -CHz-CO-R" (wherein R" is <OCHa, -OCHCHs, -NHz, -NHCH2CH(CHa)s,
-NHCH2CF3, -NH-cyclopropyl, -NH-fert-butyl, -NHCH>CH>CHzOH, -N(CH3)2,
-N{CH2CHz)2, -N{CH>CHOH)2, -N{CH>CH20OCHs3)2, -N(CH3)CH2CH-OH,
-N(CH3)CH-CH20OCHS3, -NHCH.CH-OCHS3, 1-pyrrolidinyl, 1-piperidinyl,
1-(piperidinyl-4-methanol), 1-(piperidinyl-3-carboxamide), 4-morpholinyl,
4-thiomorpholinyl, 4-thiorﬁorpholinyl-1 . 1-dioxide, 1-piperazinyl,
1-(4-acetylpiperazinyl), 1-(3-oxopiperazinyl),

n) -SO:R' (wherein R'is —CHs, -CH2CHa, -CH(CHa)2, phenyl, 4-methylphenyl,
4-propylphenyl, -CFs, 2-thienyl, 3-thienyl, -NHz, -NHCHS3, -N{CHjs)o,
-NHCH2CH0CHa3, -N{CH2CH-OCH3)2, 1-pyrrolidinyi, 1-piperidinyl, 4-morpholinyl,
1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl}, 1-(3-oxopiperazinyl)},

5



30 n) -SQ2Ri (wherein Fir is -CH3, -0H20H3,
-CH(OH3) 2, phenyl, 4-nethyl phenyl, 4-propyl phenyl,
Woz@%ssﬁsth' enyl, 3-thienyl, -NH2, -NHCH3, - NeEfikb2006/068748
CH200H3, - N(()—IzOH200H3) 2, 1-pyrrolidinyl,
1 p| peridinyl, 4-norpholi nyI 1- pi perazyl- 4- et hanol ,
1-(4-acetyl pi perazinyl), 1-( OXOpI pera2| nyl)), WO

O?Wﬁ%&%&%{@%@g%%  BHCEER. 2SR A anl 2-tienyl

EthtdmnyEnldee, NH@H@,”—N(Cngtﬁ,p)ifrWI@h@I = N[p@rlﬁi)r@[ 4-morpholinyl,
reo 1- pi pe ny - nor p
| 11@5%@5@%3 %am’eﬂ ﬂﬁrﬁgetﬂ&'peaa%w ;ﬂfﬂr&é%‘gﬁ'ﬂ@faﬁﬂy&)
5 1- (3- oxopi perazinyl)), p) 4-tetrahyd ro-2 Hth i
opyranyl-1 ,1 -dioxide, ) 4-pi peridi nyl-1-acetyl,
pJ $#-tétralhycroi2H tiyd:pylranyh’lanhdibxiaieboxam de, and s)
. g tetrgzﬁégro t phenyl 1,1-dioxide; v) a substituted
abge Y thefornula F1141 N, R wherein Ris -

ry lall'rplpé?‘iﬂin - CHAkE 1Ry lcaBBEREBand CH2CH2CH,  or

and V|21a substituted piperidine of the

S¥ &ﬁmwm tﬁlophenyl dioxide;
10
v) a substituted oxopiperazine of the formula
g I\N/\
HrN‘R
o
wherein R is -H., -CH3, 'CHQCH3, -CHgC‘HaCH3, 'CHQCHQOH, or -CH20H200H3; '
15
and
vi) a substituted piperidiné of the formula
A0l
R
20

wherein R is -H, -COOCHSs, -COOCH>CHs, -CONH,, -OH, -CH»0OH, -CH-CH-OH,
-CHo-N(CH>CHs)s, -CHE-(1 -piperazinyl), -CH.-(1-(3-oxopiperazinyl)),

-NHz, -NHCOCHs3, -NHCOCH2NH2, -NHCOCH2NHCH3;, -NHCOCH2N(CHs)2,
-NHCOCHN(CHoCH2OH)2, -NHCOCHN(CH2CH-OCHS3),,

25  -NHCOCHNHCH-CH-OH, -NHCOCH-(1-(4-acetyipiperazinyl)), -NHCOCH-(1-
(3-oxopiperazinyl)), -NHCOCH.-(1-piperidinecarboxamide), -NHCOCHz-(N,N-
diethyl-1-piperidinylcarboxamide), -NHCOCH.-(1-(3-hydroxypiperidinyl)),
-NHCOCH2-(1-(piperidinyl-4-methanol)), -NHCON({CHs3)z, -NHCSNHCHj,



20 wherein Ris -H, -0000H3, -000CH2CH3, -CONH2, - COH,
-CH2OH, - CH2CH2OH, CH2- N( CH2CHB) 2,
3 -{(1: pi perazinyl), -CH2-(1-(3-o0xopiperazi
wo K\ﬁ?%“% 00H3, - NHOOOH2NH2, ' - NHOOOH2NHCHS, Béblbzoaisras
- NHCOCH2N( OH3) 2,  NHOOOH2N( CH2CH2OH) 2, -
-N HHM(-@HE&FHD@P&)Q 1-parolidingboHRINEcHIgHICH -

"ie%ieessra;;&%y;);%@get ?‘;'Jr%li'%?,[;aﬂ nyl)), -NHOOOH2- (1-

- NHOOOH2- ( 1- pi per.i di necar boxam de),

- NHCOCH2- (N, Ndi et hy1- 1- pi peri di nyl car boxam de) ,
an@ﬂmg@mm@ca%ag&g@ab@rsaﬂhs and ggters thereof.

NHOOOH2- (1- ( pi peri di nyl-4-nethanol)), -NHCON( OH3) 2,

- NHCSNHCH3, WO 2007/ 063013PCT/ EP2006/ 068748
MRHEENBITed -InEalRisREe tho&y wheréiddXaydnd Xz afepeii di nyl
1- (4- methyl pi perazinyl), or 4-norpholinyl; and the

pharmaceutically acceptable salts and esters thereof.

f hos rgi{_R7X1 and
M Bl Rl R TR S e e e PR ™
wherein R3 is -C(=0)-R7. 10 I\/bre. preferred conpounds
0 Wil E e SRRl Pl i st
opra BRCARarRl CEAR SSRGS Fia-nor

-CHIBIG(CHEH WRemeherRe iRs is- EHaT -QH gy rG (@ Hx)s G, -C(CHs)2COR
(whars B A Vs 8k WURRY Bhs -CH, 1-pyrrolidine, -NH-tert-butyl or

N(CHs)2).
15
Also preferred compounds are those wherein R* is -OCHs, -OCH2CHs, or
-OCH(CHa)z; R®is -Cl; and R®is -SO2R (where R is -CHa, 1-pyrrolidine,
‘NH-tertbutyl, -NHa, or -N(CHa)a). |
20

-"’\N/\|
N.
More preferred compounds are those wherein R’ is R wherein Ris

-CHCOR".

Yet more preferred compounds are those where R" is 4-morpholinyl,
25 1-pyrrolidinyl, 1-piperidinyl, -NHaz, or -N(CHa)a.

’
4
?

SN
N

More preferred compounds are those wherein R” is "R wherein R is
~CH-CH-CH2R®.



15 Al so preferred conpounds are those wherein R4 is
-OCH3, -OCH2CH3, or -OCH(OH3)2; R5 is -01; and R6 is
-S2R (where Ris -CH3, 1-pyrrolidine,
-NH-tert-butyl, -NH2, or -N(OH3)2). 20 / Wh More

preferred conpounds are those wherein R7 i g; rein R
Yaf mospbraiaTed compoung a8 E08s BREFPIBT I mablaieTs ir o
i re Rh is 4-norpholinyl, 251-pyrrolidinyl,
%ﬁg_{&%'nyl, -NH2, or -N(CH3)2. More preferred
conmpounds are those wherein R7 is wherein Ris
-CH2CH2CH2Re.  Yet nore preferred conpounds are those
wherein 138 is -S020H3 or -SO2C H2C [13. /Fl ?rh Mre
preferred conpounds are those wherein R?’\ipmmgrei n R
is -CH2CH2Rd. Yet nore preferred con‘pou'ndsl\ag t hose

MBR! Bidtelred io‘éng%%@l’é’%rgT%%’é?ein'W' or R Gliterein Ris
More preferred conpounds are those wherein R7 isR -
AHeOHARR i s
104-tetrahydro-2Ht hi opyranyl- 1, 1-di oxi de.

Yet more preferred compounds are those wherein R% is -S0CHs -NHSO,CHs,

-NHCOCHs, or -CFa.

I
¥
i

",’\N/\
: N.
More preferred compounds are those wherein R’ is R wherein R is
4-tetrahydro-2H-thiopyranyi-1,1-dioxide. '

As a further embodiment of the disciosure there are provided the compounds of

“formula 1, wherein

Xy and Xz are —Cl;

R! and R? are selected from the group consisting. of -H, -CHs, -CH2CHs,

-CH,OH and -CH-OCH; with the proviso that R' and R? are not both

hydrogen;

R®* is  -C{O)-R";

R* is  -OCHa, -OCH2CHa, or -OCH(CHa)z;

R° s -C{CHa)s, -C(CHa)> OR (where R is -H or -CHa), -C(CHa)»
CH-OR (where R is -H or -CHa), -C(CHa)2CN, -C(CH3).COR {where
R is -CHa), -SO2R (where R is -CHa, 1-pyrrolidine, -NH-tert-butyl or
-N(CHa)z);

R® s hydrogen;

¥
i

, ,-’I\N /\
N

R is is "R (wherein R is -CHCOR");



As a further enbodi nent of the disclosure there are

provi ded the conpounds of formula |, wherein 15X1 and

X2 are -C; Rl and R2 are selected fromthe group

consisting of -H, -CH3, -CH2CH3, -CH2CH and - CH2OCH3

with the proviso that Rl and R2 are not both

hydriBgen; iSR3i s4-tqapbatiny! 2brureplidinnt, 1-ppergions, -Nitz, or -N(CHa)z;
arioOCH(CHs)Z; R5is-C(CH3)3, -C(CH3)2 OR (where Ris -H

or -CH3), -C(CH3)2 CH OR (where Ris -H or -CH3),

phaeriadaligEy adceptibi@ eams aniessieR thereditB) , - SO2R
(where Ris -CH3, 1l-pyrrolidine, -NHtert-butyl or

-N(CH3) 2) ; 25R6i shydrogen; ACM R7isis" (wherein Ris
5 As gGERher embadrherntrod tieel distdbsyreaherpaprevielittbe @othpounds
sters thereqgf. 5 As yet anot her enbodi nent of the
of dpaeulgduweetaier e are provided the conpounds of
- fornyla |, wheregjn X1 and X2 are -d; Rl and R2 are
sel Xt 3 e &% = group consisting of -H -CH3,

-t End ﬁ?ﬂ%&%ﬁ%ﬁ%g#&ﬁc&ﬁ?ﬁmfw $0 -EPRL-CH,CH,,
-CH,OH and -CHzOCH3 with the proviso that R' and R® are not both
10 hydrogen;
R® s -C(0)-R’;
R* is  -OCHs,-OCH2CHs, or -OCH(CHa)z;
R® is -C(CHg)s, ~C(CHs)> OR (where R is -H or -CHs), -C(CHa)z
CH-OR (where R is -H or -CHa), -C(CH3)2CN, -C(CH3)>COR (where
15 R is -CHa). -SOz2R (where R is -CHjs, 1-pyrrofidine, -NH-fert-butyl or
-N(CHs)2);
‘R® s hydrogen;

",’\.N/\l
N\.
R" is is "R (wherein R is —-CHCH.CH2R®.);
R*® is -SOECHa or "802CH20H3; and
20

pharmaceutically acceptable salts and esters thereof.

As yet another embodiment of the disclosure there are provided the compounds
... of formuia |, wherein
25 X1 and Xz are —CI, ,
R" and R are selected from the group consisting of -H, -CHa, -CHzCHs,
-CHOH and -CH=OCHs with the proviso that R' and R? are not both

hydrogen;
R® is  -C(O-R;
30 R* s -OCHjs, -OCH,CHa, or -OCH(CHa)z;

R® is  -C(CHa)s, -C{CHa)2 OR (where R is -H or -CHs), -C(CHa)2

CH-OR (where Ris -H or -CHa}, -C(CHj3)2CN, -C{CH3).COR (where
. 9 :
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R3i s R4is-OCH3, -OCH2CH3, or -OCH(CH3) 2;
R5is-C(CH3)3, -C(CH3)2 OR (where Ris -H or -CH3),
-C(CHI3) 3 CH OR (where Ris -H or -CH3),

- C( CH3) 2CN, C(CHS)ZC(P (where 15R is -CH3), -SO2R

(where Ris - rrolidine, -NHtert-butyl or

- N( CHB) 3)R tmﬁblhyd%g wharenRr+is 1CRzi Linvarolidines - tert-buty! or
is -CH2 ); Reis-S02CH3 or -S02CH2CH3; and 20

phar maceus *acceptable salts and esters thereof:

As y}g‘t anet herhﬁjfbggnfrent of the disclosure there are
provi ded the conpounds of formula |, wherein 25X1 and
X2 are -Cl; Rl gnd R2 are sel ected from the group
consi sting of -Hyy , -CH2CH3, -CH2OH and - CH200H3
with the proviso hatNRl and R2 are not both

hydr gen;; R3is 30 B QIR -
o3)'3; Rsis- qcm)g&"'i%(e&&?z%ﬁ%mheﬁ Ris -H

or -re?rls) is- C( A8DLHs, -NHSO2CHa, -NHCOCHSs, or -CFa; and

pharmaceutically 'acceptable salts and esters thereof.

“As yet another embodiment of the dlsclosure there are provided the compounds

of formula 1, wherein

X and Xz are —CI;

R' and R? are selected from the group consisting of -H, -CHa, -CHzCHs,

-CH,OH and -CH-OCH3 with the proviso that R' and R? are not both

hydrogen;

R® is -C(O)-R;

R* is  -OCHs,-OCH:2CHs, or -OCH(CHa)z;

R® is -Cl _

R® is  -SO.R (wherein R is -CHs, 1-pyrrolidine, -NH-tert-butyl, -NHa,
or -N(CHa)2); |

*
!
L]

N
R” is s R (wherein R is -CHCOR™;

R" is 4-morpholinyl, 1-pyrrolidinyl, 1-piperidinyl, -NHs, or -N{CHz)2;

and

pharmaceutically acceptabie salts and esters thereof.

As yet another embodiment of the disclosure there are provided the compounds

of formula |, wherein

X and X; are —ClI;
R! and R? are selected from the group consisting of -H, -CHa, -CHoCHs,

10



CHOR (where Ris -H or -CH3), -C(OH3)2CN,

-C(OH3) 200R (where Ris -CH3), -S02171 (where Ris
-CH3, 1-pyrrolidine, -NHtert-butyl or R6ishydrogen;
"AN R7isn (wherein Ris -CH2CH2Rd); 5Rdi s- SO2CH3,

- NHS - - CF3:  and phargyaceutpcal |
acceptd ag@ﬁ&@ﬁ%ﬁé@{%% P%‘?%%ﬁ.'.a? Fpaandié{ LY nbt both
anol}-ﬂygrodggmodi ment of the disclosure there are

provi,ded the cgnpounds 10of formula 1, wherein X1 and

X2 &Fe -G ; RCHAl are selected fromthe group

congdssti ng of - ) 1 .and - CH200H3
Wi t?ﬁl t her'%r ovi Q?Q%%%C%SE%DQW, bot h
5 hydiRSgenis 15R3CE R4i s- OCH3, - OCH2CH3, or - OCH( CH3) 2;
' %inF{SCI ;  R6is-302R (wherein Ris -CH3, 1-pyrrolidine,
- NH Y er t iut yiSORwhesin BNscig )1 -peostiting siNH-tert-butyl, -NHa,

(wherein OB-N?CHW) ;

.,"\N/\l
R" is s ka‘R (wherein R is ~CHaCH>CH,R®.);
R®* is -80:CH; or -SOCHCH3; and
10 |
pharmaceutically acceptable salts and esters thereof.
. As still another embodiment of the disclosure there are provided the compounds
of formula [, wherein
15 X; and Xo are ~Cl;
R! and R? are selected from the group consisting of -H, -CHs, -CHsCHs,
-CH2OH and -CH>QCH; with the proviso that R! and R? are not both
hydrogen; | |
R® s -C(O)-R’;
20 R* s -OCHs, -OCHzCHj, or -OCH(CHa)z;
R° s -Ci
R® is  -SOR (wherein R is -CHs, 1-pyrrolidine, -NH-tert-butyl, -NH,,
or -N(CHa)z); |
R is - K’N‘R (wherein R is ~CHaCHRY);
25 R' is  -8SO2CHs,-NHSO.CH3, -NHCOCHS, or -CF3; and

pharmaceutically acceptable salts and esters thereof.

11
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Rhi s4- nor phol i nyl, 1-pyrrolidinyl, 1-piperidinyl,
-NH2, or -N(CH3)2; and pharmaceutically acceptable

WO§®L7}0ﬁ3 ofd esters thereof. 25As yet anot her e 85%(%68748
of the

di scl osure there are provided the conpoun
formula I, wherein X1 and X2 are -Cl; Rl and R2 are
sel ect ed fron1the group consi sting of -H, - CHS,

REPRA prelFL e At b BoSig o
R4i s- OCH3, - O0H20H3, or -OCH(CH3)2 5R5i s-d ;

R6i s- 802R (wherein Ris -CH3 yrrolidine,
racd4S" &R B -Ais(4- mropbenylm(zd%ﬁtelﬂ butylFR-ati0xy-phanyl)-4,5-

dlﬂ%ﬁ%é@w@ﬁ ﬁiil?r%cz‘l—lge% ; Reis- SOZCHS or

(45, 5R)-4, 5- -Bis(4-chlorophenyl)-2- (4 (tert butyl)- 2 -ethoxy-phenyl)-4,5- d[methyl-
4,5-dihydro-1H-imidazole-1-carbonyl chioride,

(4S, 5R)-4-[[4-[[4.5-Bis(4-chlorophenyl)-2-[4-(tert-butyl)-2-ethoxy-phenyl}-4,5-
dimethyl-4,5-dihydro-1H-imidazol-1-ylJcarbonyl]-1-piperazinyllacetyl]-morpholine,
(4S, 5R)-4-[[4-[[4,5-bis(4-chlorophenyl)-2-[4-(fert-butyl)-2-ethoxy-phenyl]-4,5-
dimethyl-4,5-dihydro-1H-imidazol-1-yljcarbonyl]-1-piperidine,

(4S, 5R)-1-[[4-[[4,5-bis(4-chlorophenyl)-2-[4-(tert-butyl)-2-ethoxy-phenyl]-4,5-
dimethyi-4,5-dihydro-1H-imidazol-1-yl]]-carbonyl]- 4-[3-(methylsulfonyl)propyl]-
piperazine,

(48, 5R)-1-[[4-[[4,5-bis(4-chlorophenyl)-2-[4-(tert-butyl)-2-ethoxy-phenyl]-4,5-
dimethyl-4,5-dihydro-1H-imidazol-1-yl}]-carbonyl}- 4-[3,3,3-trifluoropropyl]-
piperazine,
2-{4-[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide,
2-{4-[(48,5R)—2-(4-'tert-Butyl~2-ethoxy~pheny!)—4,5-bis—(4-chioro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-pyrrolidin-1-yl-
ethanone,

N-(2-{4-](4S,5R)-2-(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl}-ethyl)-acetamide,
N-(2-{4-[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazoie-1- carbonyl] piperazin-1-yl}-ethyl)-
methanesulionamide,
[(48,5R)—2—(4—tert—Butyl-2-ethoxy—phenyi)—4,5—bis—(4—chIoro-phenyi)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-methanone,

12
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10 pharnmaceutically acceptable salts and esters
thereof. As still another enbodi nent of the

i re there are provided the conpounds
wo ?dﬂ%éﬁ%i# wherein 15X1 and X2 are -d; PngE’ZWW%SMS

sel ected fromthe group consisting.of -H -

(S)eHHESB R)-2Ha dertBuiyl- Zattonsp henyh) -4 ﬁeblpﬂéxnh@fommny% 9~

cifiinych 3 it ipliyasel - CABPoVIST- Medbl Dok “%P%Pﬂxv"c acid

mBtHv8 esfdr3, 1-pyrrolidine, -NHtert-butyl, -NH2 or
- N CH3)2§ 197is11 (V\hereln Ris -CH2CH2Rd)

S EIBSA 20208 MR YR st 900 gporaine
1mmmsanmmw@mwoewwdaspb&yam ferpbetydrattioxy-N,N-

- .C nds are ftromithe group consisti ng of :
d'F?gRq &O@r@l € 4-chl orophenyl) (4 (tert-buty

ra‘nfg g@%g%*?hen%g -(4- cﬁlor henyf) %1 dlmethyll 4%y8|hydro 1H-

“imidazal-2-yl]-3-ethoxy-phenyl}-2-methyl-propionitrile,

2-(4—{(48,5R)-4,5-Bis—(4—c'hloro-phenyl)-1 -[4'-(3-methanesuIfonyl-propy!)—
piperazine-1-carbonyl}-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxy-
phenyl)-2-methyl-propionitrile,
N~[2~(4—{(48,5R)-4,5-Bis—(4—chIoro-phenyl)-2—[4-(cyano-dimethyl-methyl)-2—
ethoxy-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-
ethyl}-methanesulfonamide,
N-[2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-
ethoxy-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-
ethyl]-acetamide,
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(2-hydroxy-ethyl)-piperazine-1-
carbonyl]-4,5-dimethyl-4,5-dihydro-1 H-imidazol-2-yl}-3-ethoxy-phenyl)-2-methyl- -
propionitrile, "
2-(4-{(48,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(1,1-dioxo-tetrahydro-2H-thiopyran-
4-yl)-piperazine-1-carbonyl]-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxy-
phenyl)-2-methyl-propionitrile,
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-ethoxy-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-acetamide,

2-[4-({(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-{4-[2-(1,1-dioxo-isothiazolidin-2-yl}-
ethyl}-piperazine-1-carbonyl}-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-3-
ethoxy-phenyl]-2-methyl-propionitrile,
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-1-[4-(2-ox0-2-pyrrolidin-1-yl-
ethyl)-piperazine-1-carbonyl]-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxy-phenyl)-2-
methyl-propionitrile,

13
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(4S,
5R) -4, 5- Bi s(4-chl oropheny1)-2-(4-(tert-butyl)-2-ethox

wo¥009}ﬂ§§6ﬁl) 4, 5-di net hyl 4, 5-di hydro-1H i m dazob@r&rﬁﬁ&ﬁﬁsus

onyl Cchl oride, (4S,
5R) - 44[ 41[ 4, 5- Bi s(4-chl orophenyl)-2-[4-(tert-butyl)-2
2-{ 44 (S G RN ey(1} Adetgl-pigieridisthryl)-pipcradinehireadonyl-4,5-bis-(4-

@1830353%9!:;‘ élcsleaar R%%IB-W%W&IQ 1Hpigazol-2-yll-3-ethoxy-phenyl}-2-

n@ﬁiw‘iﬂbﬁmh[’[ﬁié b| s(4-chl orophenyl)-2-[4-(tert-butyl)-
et hoxy- phenyl ]-4, 5- di nethyl-4,5-di hydro-1 Hi

43@@?‘:‘1 AYS-BRAIDERON-phendh- 2P0 oy Gho el Bmethyl)-2-gfhoxy-

phenyije4 b-dli retigyil}4, 8-cbhydio- m:n:ldr;ole -4 c@rhonyl}ypmrazm 1 -yl)-piperidine-

1 b
15@??’1@9@9@.&5 ca Ogépyl] pi pera2| ne, 15(43,

5R 144[[45b|s4chloro hen - 244- ter but1y2J
a@&dﬁ) HernAig-(4rC loro- pheny oxy4 yrrmdme -sulfonyl)-

pﬂér@‘%ﬂ dnfhe%?\ﬂ Ly dy d’rBH'mrH%Qbrel yl Thcar bony! L

udropropyl pi perazi ne,

raé (}4% téf?‘g @)#2%%‘@ LSHI roBél’ié(ri'ﬂ)zﬂf%t&Wﬁ)ﬂhfgﬂﬂy&osﬂ—?iimidazo!—

2-¥RINMtbribubyl B-8irdxp-benizengaliforkneidepony| kpi per azi n-1-y

['l'-acet an de,

{(2@%13(1)44 S E%&n(mé@n)tz-@b Smmm@mwfoﬂy@phenyl]

| oro- phenyl [ neth

4 prdmedihy- 415@dﬁ¥§i5ﬂymldqﬁ0ﬂré r)dk[%(&nyeinarleanmypr@pML)@ gerazin-
I
@('ﬁ%%%?ﬁs 5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5

2o PR LB ot 6 Sh Bl A RybLatR Gebrony)-
RN A ERUGk s o B s

acrﬁam;de4 5- di hydr o-i m dazol e- 1- car bonyl Lpi perazin-1-y
'l -ethyly nethanesul f onam de,

2 44@553) 2.5 Big-gChiBut-phefy pHExgthple dy(byrrolidinki s sqifonyl)-

PSR R SR A R amiaaeTer Ty i Bierasn- 1)+

pyrrohdln 1-yl-ethanone,
N-[2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl}-ethyl]-
methanesulfonamide,
N-[2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1 -sulfohyl)—
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-ethyl]-
acetamide,
{{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-phenyl}-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-
methanone,
4-{(48,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(3-methanesulfonyl-propyl)-piperazine-
1-carbonyl]-4,5-dimethyl-4,5-dihydro-1 H-imidazol-2-yl}-N-tert-butyl-3-ethoxy-
benzenesulfonamide,
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WO 2007/ 063013PCT/ EP2006/ 068748 (S)-4-[(4S,5 R)-2-(4-
tert-Butyl-2-ethoxy-p

wo?tﬁ)%@inf' 5- bi s- (4-chl oro-phenyl)-4,5- di PCT/EP2006/068748

4, 5-di
hy dro i m dazol e-1-carbony11- 1- net hyl - pi per azi ne- 2- car
2’d67{94$ B Rx&- (- fast-Bytylsidfasioyl-2-¢thagy-phenyl)-4,5-bis-(4-chloro-phenyl)-

4B i R ARG i arban A bR DA o epfece,
A ) B[R S RN Ry - SRS B rrp dHmidazol-
2@%&@%&;&425ch1§% =gthaxetizcfoshfcnipaeny 1) - 4, 5-dim

54 '{'gﬂ% B8R 5. &y H cl?lro% Rty BAeny dt et to Ry 19 b Y -biderazine-
1-2>a(léler{yd]44§55clfkbne4h)'a-435$}|mtﬂfohl H-imidakelhg-y)}- I\l—téﬁ-b(uﬁylmet:ﬂﬂaro -4-

nesu | fon 1).- 10pi
P“é %e%e@g%vg? 4, 5 di met hy1- 4, 5-di hydro-1

RieT }%}y) 4-(2-methanesulfonylaminoethyl
enyl 2rret b%’r§"1‘|'c‘)0|r|[é dronylam yh

pmezaz(ne-{! (mbsmyl} -4, F5dBnathy 44 Skdibydropidimiciazal2-y(i eiec-butyl-2-

C@b%ngiﬁqﬁ?f&@[?éﬁégﬁmﬂ?&'ﬂﬁ 4 5 d| hydr o-i m dazol e-1-c
NFRR B2 A8 BrprBuy iaTioy N O eIpry Phop -y s+

| cfﬂ@%ﬂ)ﬁc}ﬁ&ﬁﬁdﬂ? ﬁrﬁ%&ﬂgﬂ |25 45-di drmT%aZé)I e- J ~carbonyi}-piperazin-1-

ylpathplyatedaidegr bonyl | - pi per azin-1-y1)-
et hyl Facet am de,

5-2(4815 IR?AL?& BB%(Acﬁb&)mdrﬁl)em[mbhyﬁmxylehhyl)foébe(raznhedr oarbonyl]-
- et I perazi ne-1- carbgn IL di net hlyl 4, 5-
4, mga)f !Ff -dihydro-1H-imidazol-2- y} tert- butyl -2-chloro-4-

eﬁbﬁwf% él:l‘%r?’arﬁﬂéoxy pheny1) - 2- met hyl 20pr opi oni tri |
S Rt BB SR BB i e 5 85521 By

eth?l)qipéraz&recwcéﬁw%dl -4, 55di Hydret TH-lmidazotip-yilyNF fertdoutyl-2-chloro-
H i m dazol - - 3-et hoxyp enyl)-2-nethyl -propionitri

41egwoxyb(enz?raeg~,xlf9namlde
-4,5-Bi s-(4-chl oro-phenyl) - 214- (cyano- di net hyl - rreth
2&” 45, BRh8x teﬂ%mlwllfpmmeM@prgrgtmxsphenmrér'fobis

B R e

acHta@migd,sot hi azol i di n-2-y1) - ethyl]-pi perazi
ne- 1- carbonyl} 4,5-di nethyl-4,5-di hydro-1

Si4-[u a2 45 M- Isuifamoyl -4-chloro-2-ethoxyphenyl)-4,5-bis-(4-
ethoxy phenyl propionitrile,

clioropheyls AsR )jlm‘?BWBﬁfg dmydmlmdaq@tl%ﬁyr:grbqn)ﬂ} timethpiperazine-

0. %Béﬁ)yx&ﬁ gég ,ﬁ?ﬁw SSLG i di n-1-yl 30et hyl ) - pi perazi ne-1-ca
ra (48 S0 é‘%l}org-zeét XY PSP king 1 -sulfonyl)phenyil-4,5-bis-(4-
chlorophenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazole,

5-{(4S8, 5R)-2-[4-Chioro-2-ethoxy-5-(pyrrolidine-1-sulfonyl)phenyl]-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyi-4,5- dlhydr0|m1dazoi -1-yl]-[4- (3

methanesulfonylpropyl)-piperazin-1-yljmethanone,
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met hyl -propionitri le, W
2007/ 063013PCT/ E1' 2006/ 068748

Wogoojf/ﬁﬁ 4S 5R) - 1-[ 4- (1- Acet yt - pi peri di n-4-y1) i’BHE@E(ﬁQMSﬂS

carbonyl] 4, 5-bi s-(4-
chl or o- phenyl) -4, 5-di net hyl -4, 5-di hydro-1
rag¢-{48" 914, 2-Big- 14 hiarplosiyy pBdnetnoxg-4-methoxy-5-(pyrrolidine-1-

syl ed i él?jé#?}%ﬁ@ﬁﬁ?ﬁ’*?@iq@?o o
(ASR-2. E bR loropRar isanbr Sthp ik Apeiaxy B-(Byrolidine 1-
sﬁ\fdﬁy}) dﬂhefﬂgﬂ?{ S‘HIm%?nyIJAL §@flﬂf&¥éfH|&aﬂﬁ'1dyl} [4-(3-

mﬂt&r{%ﬂﬁoﬁ%b&pﬂﬁpn&s&dm‘lqh]mmbapd;myl) 242- et hoxy- 4-
(pyrrolidine-1-sul fonyl)- phenyl]-4,5-di

r&me;di&'-)r;&ﬁ?‘)«"% chi- Chkﬂb@ éthldxym-d@mzirmsulfonylph@ﬁylmslbl§(4-
(4-chl oro- phenyl) - 4, 5-di met hyl- 4, 5-di
cl]l-lgmgf,mpyl)&l 5- dlmethyl -4, 5 -dihydro-1H-Imidazole,

H i m dazol 102-yl]-N-tert-butyl -3-ethoxy-benzenesul f on
[(4hi5R9-2-(4-Chloro-2-ethoxy-5-methanesulfonyl-phenyl)-4,5-bis-(4-

oAb S BB e

meltHresulfonypropyl)-piperazin-1-yljmethanone,
m dazol - 1- {/;?L} p}.’llzf p(% nmet ha%gsul fonyl - propyl) - pi per azi

ra- ﬂ"gﬂl Bl chioro henyl)-2-[2-ethoxy-5-(pyrrolidine-1-
1( & 5R) - ﬁ F() Y) or[o pher}1/y1)(py242I et hoxy- 4-

sqlmy})phqny] &-415§l@metm§rﬂ)5-dlhydro -1H-imidazole,
15phenyl ] -4, 5-di net hy1-4, 5-di hydro-i
{(45 ddDet,B- Blsﬁa{dmdmpphewlbér[amthoxﬁsxpymmBe-amtdmnyl)phenyll

4 g(éﬂééﬁ%?ﬁ@yg@m%g 11)'Y|T-[2- g-n%}ﬁaXegulFon?propyl?—prerazfn-1-

Iﬁﬂﬁﬂ&hbné 5- di et hyl - 4, 5-di hydr o-i m dazol e- 1- car bonyl
pl perazin-1-yl)- pyrrolidi n-1-yl-ethanone,

0 * a4 2 AR
regt 4\'[(%% % %;ﬁr*j ﬁ”ssg?sﬁgg §r_1 ; u$p§ﬁ§g1;-g%-arnqempe&psla;hgd.lo% Flifhidazol-
-pljé?ﬁgﬂhbxﬂrt@ndonmﬁlbyl -4, 5-di
hydro i m dazol e-1-carbonyl | - pi perazi n-1-y1)-ethyl | net

ﬂl&ESH) ﬂ@lIm-Mﬁchlblrdpﬂm(nﬂ&){‘I(Jﬁgﬁmethanesuifonylpropyl) Flperazme—1- ,

4- chl 2- et hox rro
CEH Dm!!l:u’-l 5@{9%@! f}k%ﬁgm;dmﬂ 'cﬂn'ﬁéM;?ry& ef@pxm%n@mmle
m dazol e- 1- car bonyl } - pi perazi n-1-yl)-ethy lL
[(4&.6Fa-(etert-Butyl-2-ethoxy-phenyl)-4,5- bIS {(4-chioro-p enyl) -4,5-di methyi-

« vl o sulRressahs “ﬁ%%o%ﬁéfhiihzxﬁ el
Ii}}ll'f@gn@p}ig%%%”ba@#% “goxy' dénoy)f)yll- %t X a- cﬂ!c? ro-p eny!) 4 5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone , .
N-tert-Butyl-2-{4-[(4S,5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chioro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazoie-1 -carbonyl]-pi perazin-1 -yl}-acetémide, |
rac-(45*,5R*)-2-(4-Bromo-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-1H-imidazole,

rac-(45S*,5R*)-2-(4-Bromo-2-ethoxy-phenyl})-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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4-{(4S, 5
R) -4, 5- Bi s- (4-chl oro- phenyl)-1-[4-(3-net hanesulfonyl

woﬁdogﬂé%i pi per azi ne301- car bony1] -4, 5- di et hylPéTl%P?dOGlOGS'MS
ydr o-

H i m dazol - 2-y11-N- tert-butyl- 3-ethox
benzenesul f onam de, WO 2007/ 063013PCT/ EP2006/ 068748
rae-2-44 (485, 553)-4,5- Bis- (4-chioro-phenyl)-4,5-dimethyl-4,5-dihydro-1 H-

'Tﬁa%ﬂr%v'ﬂ)%éﬁgﬁgt% %ﬁb@ p@gﬂép@t hoxy- plheﬂzéz o4I 5- bi s-

(oS Daddnprs: ﬁ@%ﬁﬁ@%ﬁ%@%&ﬁ% oty -cinyco-

infa2z8li1- %T’J -03- ?ﬂiethanesulfonyl pgl)c%if)erazm -1 e){” -methanone,

H 1 m da N-tert but or o- hoxybenzene

23T RRL A Bissaseioripbany)3-Graltony PRopY) 5 RN 45
dmyﬁifoemtiamleﬂy&arbplnp@pmram 1-yl}-acetamide, -
1-carbonyl ] -4, 5-di nethyl -4,5-di hydro-1

{(&Esla”n)daascms«’(4sc1ﬂorbl=psr@riygt@4wletr&wmipfmyémxy-1 methyl-ethyl)-
t hoxy-benzenesul f onani

pirgnyil- smnmemhﬂhwmmwg pj - tRe e thrnaauifeRylRiepY)-
p'BS#H:fﬁ Ak methandy 1] - 4, 5-di met hy1- 4, 5-di hydro-1 Hi

2 %ﬁ@@éQfgt‘:';é@%ﬁl&l@r@ﬁh%p@ﬁ-&#ﬁhoxy4 (1-hydroxy-1-methyl-ethyl)-

pm;r{yd]%5%(@{445%0#mrdaz%ué-yl@bémpmbeéazmi10ylp 2
et'hoxypheny

a@ﬂiﬁmdﬂahenyl) 4, 5-di met hyI 4, 5-di hydr oi
m dazol e- 1- car bonyq- pi perazi n-1-
{(4B)58t)y byBisd4-whiate; phenyﬁ -2- (ersthi)xy -4-(1-hydroxy-1-methyl-ethyl)-

o5 el SR ekt b B Bl BlRacin 1
ylFmiemgtanel - 2-y11-N-tert - butyl 2- chI or o- 4-
et hoxybenzenesul f onani de,

?4 {eSsRRhslBR B enibfs- ?Fbﬁ%@%ﬁ%@ft%xﬁﬁﬁ bR :rﬁéﬁyl-ethyl)-

pyrr pi perazi ne-
phehy§-416- dnmdthyl -#,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-1-
-01-N-tert-butyl-2-chl or 04- et hoxybenzenes
PYSTAIEHS AEarge a- (45,580 2. (5
|_sul fano XY phene/1

N{tarid%u%gabms UrcHoa-Phenig 22 a4t -hycdiosy-1-thyl
ethgg Hg2@{25)59\2%5119?‘%%@}‘1%8&;’1@8%2&@1‘ Ladbhnyl}-piperazin-1-yh)-

ethpli-ac&amydeul f anmoy1- 4- chl or o- 2- et hoxyphenyl) - 4, 5- bi s-
(4- chl orophenyl)-4, 5-di net hyl-4, 5-di hydroi

N*['MMMS%SR?% Wthlbf@%bmW*a@[ﬂ ethionp-25Q~bydrogyi-inethyl-
ethyl)-phenyl}- 4 5-d|methyl -4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-
ethyl]-methanesulfonamide,
{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-ethyl)-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(1,1-dioxo-tetrahydro-2H-
thiopyran-4-yl)-piperazin-1 —y!]Qmethanone, _
rac-(43*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4,5-
dimethyl-4,5-dihydro-1 H-imidazole,
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rac- (4S*, 5R*) - 2- 14- Chl or o- 2- et hoxy-5- (pyrrolidine-1-s
ul fonyl ) phenyl ] -4, 5-bis-(4- chl orophenyl) -4, 5-di

5-di hydro 1 Himdazole, 5-{(4S, 5
WO g?f@x;fo F‘ O’ﬁ/ﬁ?}ﬂﬂﬁgﬁsms

Chl or o- 2- et hoxy-5- (pyrrolidi ne-1-sul
5- bi s-(4- chl oro-phenyl) -4, 5-di et hyl - 4, 5-di
raqr S)*,Sﬁh)dﬁhﬁtﬂls 14chigroghenyl)-2-(2- lsopropoxy—4 methoxy—phenyl) -4.5-

MF@%@&' fogwﬁg%bg -&-@g—ﬁhgnésm on”FbH)%nﬂ -piperazin-1-yl]-

mg@c;ar((ﬂﬁ* 5R*) -4, 5-Bi s- (4-chl or phenyl) - 242- et hoxy- 4- ne
t hoxy- 5- (pyrrolldlne 1-

r%“iizf{@gbad FEKW‘)MQL]S -Es22 HniBbhHerfil)2-B-NeediGpdky-4-methoxy-phenyl)-

4{5(-dimaharl-44,53:il Bydrotimidan ade-dptarbpnyll-pigezazntoy-acetasaine,
xy-5-(pyrrolidine-1 - sulfonyl)-phenyl]-4,5-di
rac2HY-IA8 B RiT)- 4;5£B|94 (4+ohttap ephehyh)y2k 2HeopBo poxy-4- methoxy phenyl)-

4 Bdme; “""%?Z%ﬁﬁfi aﬁ‘i&l@%@%per oy BinkeARre R BRgANgn-4-v-
eﬁﬁhoroghekys/l)ﬂ ‘5-di net hyl -4, 5-di hydro-1 Him dazol e,
a{n§é f(4§2)5|:?*) Sg?é 4 WhiorEIMRNN) 2 (R ARG SIy LR R BB EBNeny)-

4,6hd:hmem9ﬂe¢154d|hyﬂdr6-ud1udmztdw41 darbodylhpipevazindazoe, 1
-y1114- (3- 10net hanesul f onypropyl) - pi perazi n-1

rad(48e5 RanI meRis- 4chloro henyl)-2-(2-isopropoxy-4- methox henyl)-4,5-
r%[\ﬂé (48* );Rl 4, ( -(4 p I):))r op(heny%) pZ)A% et hoxy yé) Y

dlwertbvlr%mbhndrogmld@:f@mnﬂﬂr&r{(-? -Methasesylipsyhothyh- rsp%razm -1-yl]-
H i m dazol e,
m?{ -4,5-Bi s-(4-chl orophenyl) - 2[ 2- et hoxy-5-(pyrro

@quq‘%})hﬁ;# |5“ij EX&}'FR/h e#ya;%-@ -ethoxy-4-(1-methoxy-1-methyl-

emgﬁb hlafhty(]?zr BRiiMaits4 5-amydes-apyibidaEeer azi n- 1-

hanone

@ﬂm‘é Bﬁiﬁﬁ*s @%1(4cﬁrol?’b 55@- &t (ﬁh\‘éﬂ%)ﬁfﬁ%élﬁyl-

dro-1"Hi1md - 3- et hoxy- benzonitri
eﬂhgl) pzhe{nw& S-R)metrsd-agfs-d(rwdmﬂlmrdazb@a%c)artlony!} piperazin-1-yl)-
({é4 mat hanesul f onyl propyl ) - pi perazi ne-1 -
7 4,5-di met hy1-4, 5-di hydro-1

(r20(43 8@%‘;4% 5= Ges Homapyay s uReho By Tpethow draethy-
etrﬁ#fg ;H;%wqﬂi;g ?Z’rﬁeﬂﬂ( 2; SjP t@?ﬁ%ﬁggﬂ%oﬁ‘l Sin-fav@r ﬂethanesulfonyh
propyl)- ptperagm 1-yl}- methanone _

{(48,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-methoxy-1-methyl-ethyl)-
phenyl}-4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(1,1-dioxo-tetrahydro-2H-
thiopyran-4-yl)-piperazin-1-yl-methanone,
rac-1-{{4S”,5R*)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-{4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-ethanone,
1-[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-2-methyl-propan-1-one,
[(48,5R)-2-(4-tert-Butyl-2-ethoxy-phenyi)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4 5-dihydro-imidazol-1-yl]-cyclopropyl-methanone,
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1
-{4-[(43,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis

Woztfo%&ﬁiporo phenyl)-4,5- di methyl-4,5-di hydp@iipagoe/nssias

azol e-1 -carbonyl ] pi perazi n-1 -yll-ethanone
N-tert-Butyl-2-14-[(4S,5R)-2-(4-tert-butyl-2-et

ho
[(#25))2-M4-erbBatyl£-€ og;ytphenyl) -4,5-bis-(4-chloro-phenyl)-4 g -dimethyl-

4§F@B¥{g§ @éﬂzﬁ%w %%)Pg%?gﬂetngr%?e' m dazol e- 1- car bon
1S SRR AT B Dt et A Y Sp R g o eny) 45

dlﬁétﬁyldﬁg%%dro imidazol-1-yl.3-methyl-butan-1-one,
rac Br ono- ethoxy phenyl) , b-bis-(4-c

1 i‘ﬁ%@ PoGEMEY:H ?52 thoxy-BheiFLAlnit.a:d Wﬁé*gpa@.s

dimeth Iyzu,’ﬁ—dlwdrcmtﬂmm yl]- 3\¢phenyl propan-1-one,
2007/ 063013PCT/ EP2006/ 068748 r ac- 2-{ 4- [(48*
4R9)S, BRﬁzguae(téBmPI -RIeth@iephdnyl 4 3-idis gt dhdrodplierti)-4,5-
hydr o- i M daz 1] - 3- et hoxy- pheny1} - pr opan- 2- ol ,
CHRgE 7 54 By s G ARy b9 BT oy pheny L)
-4, 5-di met hyl - 4, 5- di
[(458F)r8- ﬂ%teﬂ Buty}-g-athozymhensbes Sibis t - chioroppenylhigeeinethyl-

4%21?&%23%%202 SYETap 2 K mSIRNRENy 1) - 2- ( 2- et hoxy- ph
(SRR IThERbA - atoty mhepriod Sbissd- Aerg pherdahpimethy-

4§+d|h dro |m|dazol 1-yl}-phenyl-methanone
Sy , b- Blsylg chl or o- phenyl ) -2-[2- et hoxy- 4- (1-h

f%f%r % ?ﬁ‘n")?& Ster SN2 e b RO RS Sl ey 2.5
dipetiagig, B—dlh)adro—mmamhdrm (4L fiatitabey b ehyb)-methanone,
R) - 4, 5- Bi s- (4-chl oro- phenyl) - 2-[ 2- et hoxy- 4- ( 1- hydr oxy

7 racl[(mm*) ZG—HLYéh‘BuM@E’[Hoxﬁ Fﬁrsﬂiyl)mﬁsfbi’é(él-cﬁfdﬂo -phenyl)-4,5-

dro-i_m dazol e-1-carbaon n-1 -yl)-
dla@émd-;ﬂ er&lihydro- -imidazol-1- -yl]- 2/4 chloro phenyl) methanone

{(4S,5R) -4, 5-Bi s- (4-chl or o- phenyl ) - 2[ 2- et hoxy ?1
ract(§ Bt 59} heteryBuiyt-fyanjororeioRy-phanyl 4satbig-{4-ehisraipheny)-

45)@&§1Mﬁﬂ§ﬁ%§oxﬂ4ﬁdgm@ydroxy ethyl) - pi perazin-1-
(S S Rt B Sl AR SR B9 57 R A .5

di ey 54 Mbm?ﬁdazbi 4-yi-d- W%&aﬁ@sﬁﬁéﬁw%r@apywﬁmﬁn 1-yl}-

} - pi'per azi n- )-1- pyrrolidin-1-yl-ethanone;
methanone,
2-{4-[(48,5R)—2-(4—tert—Butyl.-S-chIoro-2-ethoxy-phenyl)—4,5—bis—(4—ch|oro—ph$ér'1yl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide,
rac-(2-{4-[45*,5R*)-2-(4-teri-Butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyi}-piperazin-1-yl}-1-
morpholin-4-yl-ethanone,
rac-[(4S*,5R*)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-(4-dimethylamino-piperidin-1-yl)-

methanone,
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N42- (4-{(43,5
R) - 4, 5- Bi s- (4-chl or o- pheny1) - 212- et hoxy- 4- ( 1- hydr oxy-

Deadodloss7as

dazol e- 1- carbonyl | - pi perazi n-1-y1)- et hyl kace?am de,
é4 4S, 5R) - 4 Bi s- (4-chl or o- phenyl) - 2-[ 2- et hoxy
raq[é BAr-8x¢- tertr%tthwﬁhﬁm)&gﬂ@ﬁymhemya wmmmr@

phe‘t%yqi%%ane@? 5] é}(#@ iRPAN I RYREA- B HBidin ALY piperidin-1-yl)-

meH4dBaRR) - 4, 5- Bi s- (4- chI or o- phenyl) - 242- et hoxy- 4- (1-
hydr oxy- 1- nethyl et hyl) -
rédner]Bu nﬁeﬁdmymt)hgﬁg* §Rf§tﬂ_>1x4i!téWbmﬂ%Z@hou% zile‘tiﬁloiylpﬁenyl)

di oxo- etra yran- c? perazi n-
4¢5h@ﬁdﬁechlcprgdal(e¢gl) 45 dlmethyl -4 5- dlhy ro- lmldazol 1- yl] methanone

R*) -4, 5-Bi s-(4-chl oro- phenyl) -2-(2-i sopropoxy- 4-net ho
racy{-'lplhjéﬁﬁ/ SR K284 telrtfﬁartwy&cmcﬂefﬂ etipety-@heni)-idns-thisz 04-ehloro-

P4 ARy i o misrfe 2 R5bb Py ypesaroamio

afli¥e MR Bsted, 5- di met hyl -4, 5- d|
hydro-i m dazof 1-y1H4- ( 3- net hanesul lonyl - propyl) - pi pe

ra{cg(cﬁ's* % ksdrgé E@-ﬁﬁﬁﬁo -Phenyl) 2, (2-pthoxy-4- Elfluo csm%th&phenyl) -4.,5-

diumtbyde%ﬁ-dlhydmhb‘x—ymmimn;d) 54 5 di met hyl- 4, 5-di
hydr o-i m dazol e- 1- car bonyl kpi perazi n- 1- ylFacet am de,

'raca@{(ZS{*%F{*Q% B‘&th) cﬁio%-@h%nyﬂ—zcm @llh@xﬁhem hbaroanétayl -ghenyl)-

oxy-4-nmeth oxy phenyl)- 4, 5-dj
43;@ Ik 4Eeainergs |1 R?ﬂffé@?ﬂlzp'lﬁ’ﬂla%ﬂi']?:qﬂ%r phol i
| et hanone,

fartl?lb {zﬁ[(ssasa* A,Fcﬁlsoffbcb §9n20(22(21 -slhorydoikifiuararaethyl-

PAPRE e Sy apanytgingrazin-1-yi-ethanone,

(AE SR LEBE (- shigpaheny (A phey A TEerapely -ahaay g 5

'dlmmﬂi‘?‘i’@hy‘hrémﬁhazrﬁ-ﬁ E[W] |‘244 {Bnféthanesulfonyl- proPKI) plperaﬁm -1-yl}-

im dazol - 1-y1] - et hanesul f onyl
m@a@ilpﬁel yl] - net hanone
rac-(4S*,5R*) -4, 5-Bi s- (4-chl or o- phenyl) - 212- et hoxy- 4-

rac-:lz—f?t(lﬁlsswﬂt) #:33 Bid-{4-chloro-phenyl)-2-(2- (;thoxy -4- tr:fluorometh?/i_ |
1?1(33‘ A %)dlﬁleﬁln% 4]5 dihydﬂI FO- |m|<§]e¥zole-‘1 carl':)orchH S.p%%z'm 1 ﬁ}z ?

mg 1ib{4A-&Rhndn&; Bi s- (4- chl or o- pheny1) - 242- et hoxy- 4-
- net hoxy- 1- met hyl et hyl ) - phenyl | - 4, 5- di net hyl - 4, 5- di

ragi(gtsg%ﬁ;}egaf? BlsS(alekiBrRBRYAY-BL @eét%ky—ﬂtnﬂ&émmethyl -phenyl)-4,5-
dimethyl-4,5-d’ihydro*i midazol-1-yl}-(4-ethanesulfonyl-piperazin-1-yl)-methanone,
rac-(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-
d:methyl -4,5-dihydro-imidazole-1-carboxylic acid (1 methanesulfonyl piperidin-4-
yl)-amide,
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(4-methyl-piperazin-1-yi)-piperidin-1-
yf]-methanone,
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-triflucromethyl-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-(4-morpholin-4-yl-piperidin-1-yl)-

methanone,
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{ .
rac- (4S*, 5R*) -4, 5-Bi s- (4-chl oro- phenyl) - 2- 12- et hoxy-4

0% oxy-1- met hyl -
wo i ? pheny1] - 4, 5- di net hyl - 4, 5-di hydro-i m daz6l~1- 0
y1Hd-

(3 met hanesul fonyl -
r¢q~§§¢§1§3p) $5r Bisk (- thmmnbemwhaﬁg-ethoxyn -tnf!uoromethyl phenyl)-

4§ﬁ' %ﬁ?ﬁ?ﬂ%@%@&r& ﬁ'ﬁ IP PAF W&l)oxy iper IH qx%) Ll}nétpia%ne

A B L r i nhﬂ%gﬂgﬁﬁgx S bt henv')_

45!&51%%%2@@&@5@@%@%@3@5 hg%?xymetrgrl tg)lpertdln Tyl

metharemel) - 4, 5- di met hyl - 4, 5-di hydro- |
m dazol - 1- ylFet hanone,

rdo-[(48'S5BR)4 B-Bié- MechloBupydny2)-2i(Batyonhéngierdnetivlshenyl)-

4%%?£ﬁ£gﬁy&oyﬂ?d¥d%?ﬁb ‘Ké'ab&ﬁxi e&?,}él) piperidin-1-yl]-

-2-(4-tert-Butyl-2-ethoxy-phenyl)-4, 5-bis-(4-
chI or o- pheny1)-4,5-di nethyl- 304, 5-di

ST AL TRty cheny)

4 B)dithetHyl 45 1di Budrgdimid etdiex yegrbenyl [k pipéritne-4-cadbodylio maid

- p _heny1l) - 4, 5-di net hyl 4, 5- di

a%‘&i‘f‘ro i m dazol - 1-y11-cycl obut yl - met hanone, 14(48 5
2-(4-tert- Butxl 2- et hoxy-phenyl) -4, 5-bi s-(4-ch

raq)qﬁl&q)ﬁfj*)ﬂ @B]%-( ﬁtqﬁg-p!wnsl)@ (2- gth)oxy-4 tnﬂuoromethyl phenyl) -4,5-
A A S S R I R AT L Ry oy gmice.
A 5‘%?ép%%é%-ghlqw-@%?av')?—-g%?th@X}sﬁéﬁﬁwomﬁw-ah%nv')-‘* 5-

diftsthyl-4,5-dihydro-imidazole-1-carboxylic acid {2,3-dih drox ropyli-amide,
[(y 5R) - y2 (4-tert-Butyl-2 Xsét hoxy(phen y yg Ila%)

| ] ]
3- é{‘zlﬁg 5081% (%Wr@gﬁe@n) -4,5-dimathyl-4.5-dihydro. 1H imidazol-2-y}]-3

5-dih I m dazol - car bonyl Fbenzoni tril
etboxy- pheny!} -3-methyl-butan-2-one,

3-(4-{4,5-Bis-(4-chlo ro-phenyl)-1 -[4-(3-methanesulfonyl-propyl)-piperazine-1-
carbonyl]-4,5-dimethyl-4 5-dihydro-1H-imidazol-2-yl}-3-ethoxy-phenyl)-3-methyl-
butan-2-one,
3-(4-{(43,5R)-4,5-Bis-(4-chioro-phenyl)-1-[4-(1,1-dioxo-tetrahydro-2H-thiopyran-
4-yl)-piperazine-1-carbonyl]-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxy-
phenyl)-3-methyl-butan-2-one,
2-(4-{(4S,5R})-4,5-Bis-(4-chloro-phenyl)-2-[4-(1,1-dimethyl-2-0xo-propyl)-2-
ethoxy-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-
acetamid,
rac—(48*,5R*)-2—(4—tert-Butyl-2-is0propoxy-phenyl)-4,5-bils-(4-chIoro-phenyl)-4,5—
dimethyl-4,5-dihydro-1 H-imidazole,

rac-1-{4-[(45* ,5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-
phenyl}-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl}-ethanone,
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[(4S,5
R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-ch

WO h(i?; bRsReny1) -4, 5-di nethyl -10 4, 5-di (4I§C15‘/EP2006;’068748

ro-imdazol -1-yl puran 2-yl - met hanone,
R 2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5- b| - (4-
raq;ﬁﬁ-@a 5}}{*)42454-de|ﬁﬁu1‘ylr2r|351m@poxy phenyl) -4,5-bis- (4 chioro phenyl) -4,5-

gt I oa R RN e H e angne.

AT - (AT BN 2 s RaSRpoxrap YL e tisehioro-

¥ 5-
P r e ey T, DO e gL Pl

butysisile, 1- y1] - (4- chl or o- phenyl ) - net hanone, rac-(4S*,5

- R*)-2-(4-tert-Butyl-5-chl oro-2-ethoxy-phenyl)-4,5-bis

ra@-{l(AIShJSﬁ*Mp(Hehey&ButyMEsmrmpohy-lphénﬁlédl 5-+igd(detloro-phenyl)-4,5-

H
distp e Sy thtrer Mz T pethpasereryDpieereaine il
matHiemel ) - 4, 5- 20di net hyl - 4, 5- di hydr o- i

m dazol - 1-y1] - 14- ( 3- net hanesul f onyl - pr opyl ) - pi pera2| n

LR 3R g e s 45

dienepltmg /5l hytir6- i dareetl-H il - &- diorpholin-4-yl-ethyl)-piperazin-1-yl]-
hydr o-i m dazol e- 1- car bonyl kpi
mg R 1-yl | - acetamde rac-(2- {4[48*
tert-Butyl-5-chl oro-2-ethoxy

fa?dﬁﬂw%réﬁﬁﬁ) -2 (4 tefi- r&lwpmmmhﬁrmm,szb@- ﬂthwprphenyl) -4,5-

' d'm??@ﬁ%. d ﬁf)k?rgﬁk?%i%ﬂ eﬁﬂ@&éﬂaﬂydﬁ}fuﬂan -2-ylmethyl)-piperazin-1-

yll-aetiRAgneHRL- 2- (4-tert - But yl- 5-chl or o- 2- et hoxy- pheny1l
) -4, 5-bis-(4-chl orophenyl) -4, 5-di et hyl - 4, 5-di hydro-i

rad [ (EF o R Y- 14-tdrf-Bili 63()?&?6)\? émzm?gm Isae] é&l‘)ﬂoro phenyl)-4,5-

met hanone, WD_2007/0 /06874
digéhyldaSsdliyro smydazold ryi(exahydienp el obL S eliwrazigneyy)-
bi s- (4-chl orophenyl)-4,5-di nethyl-4,5-di hyd
mtljah‘Eﬁlmrﬁneblazo 1-1 -y1]-(4-pyrrolidin-1 -yl-pi peridi

ra%[%l% ,):é%g;earg%piy[t%‘sppﬁfﬁcy&l 4 |)I% BEis % rE:’ﬁkuoro -phenyl)-4,5-

dlh\@t | oRILok 1-yl]-(octahydro-pyrido[1,2-a]pyrazin-2-yl
}?bl s-(4-chl oro- phen%/ S g di r?gt hy!l 4, ép)al hydrg)l

mﬂ‘i“@ﬂ@ﬁﬁ‘rl yl ket hanone |
rac -[ (4S*, 5R1-2-(4-tert-Butyl -5-chl oro- 2- et hoxy
ra@ﬂﬁ@} SB*BzuAste(MB@uyl Bisgrepoy- pheaylwnﬁs*blsym ahlarajphgrcyl) -4,5-

dlrt'ng t{ym4du€ )gmyggcél ér(lr:l%ak%%@/ kc%rger '!lg:la%tcf' bpél(}2— h%%}‘ ecth:?ﬁ-amlde,
rac:—[(48*,5R*)-2-(4-tert-ButyI-2-isopropoxy-phenyl)~4,S-bis—(4-chior0—phenyl)—4,5—
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methoxy-ethyl)-piperazin-1-yl]-
methanone,
[(48,5R)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chioro-phenyl)-4,5-
dimethyi-4,5-dihydro-imidazol-1-yl]-{4-(3-methanesulfonyl-propyl}-piperazin-1-yl]-

methanone,

[(45,5R)-4,5-Bis-(4-chioro-phenyl)-2-(2-ethoxy-4-isopropyl-phenyl)-4,5-dimethyl-

* 4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-

methanone,
22



10

15

20

25

30

rac- (4S*, 5R1- 4, 5- Bi s- (4-chl or o- phenyi) -2-(2-ethoxy-4-
trifluoronethyl-phenyl)-4,5-

j y1l-4,5-di hydro-1Hi m dazol e,
wo gn(aﬁg/'p%_%ﬁ P(E'E/Ep%qgsmssns

4S*,5R*) -4, 5-Bi s- (4-chl oro-phenyl)-2
y-4- trlfluororrethyl phenyl)- 4,5-di nethyl-4, 5-di
[(48ERY-2-(Frterh-Boihy- &eﬂm@m’ry&ﬂyﬁm bdnigt4- chIOZQmmenyi)-dcﬁ -thimethyl-

Lsr(ﬁ‘h%r@omﬁg%wﬁ S retan Sl oAb §

- car bonyl | pi perazi n-1-yl } - et hanone,
15[(48 5R) - 4, 5- Bi s- (4- chI oro phenyl) 2-(2-ethoxy-4-tr

[(4& g‘@ofﬁ%@%lwgaﬂ >-(Sleth ¢ Jrrg)é;‘tg%r)} u|f2>\hgr ?hényl)45~

dlmethyM k-dieydrariongazol- 1 yl] [4 (3-methanesulfonyl-propyl)-piperazin-1-yl}-
-2-14-[(4S*,5R*)-4,5-Bi s-(4-chl oro- phenyl} 2-(2-et -
F‘r ONS r i f | uor onmet hyl pheny1) - 4, 5-di net hyl- 4, 5-di
m dazol e-1 -carbhonyl ] pi perazin-1-

[(Q%,ﬁﬁ)ﬁ%—,éfalﬁ (4-cpiaretphaityhe?-(2-ethoxy-4- methanegulfonyi -phenyl)-4,5-

APRPEP STy VPR et ooy et v

methdaoole; 1 -yl |- (4-et han esul fonyl -pi perazi n-1
-yl) - met hanone,

[(4BEF)4E5-SEYA nforB sher iy cmbmpym&hbzyfphbawws
trifluoronethyl-phenyl) net hy

dimethyird, = ydsodmidagdrd xyl-14( ?amaihseqesu%f@nmbwwyum@erazm 1-yl]-

peridi n-4- 25yl)-am de,
m@fﬂan&gg 5R2- 4, 5- Bi s- (4-chl or o- phenyl) - 2-( 2- et hoxy- 4-

A N R e e i

difhethy I4’SJd1 rBaffdeezol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl
rac- R4S* -4,5-Bi s- (4y1: | or o- phenyl) - y(% gty)opxp 4- Yk

mﬁmaflolﬂl@rorret hyl - phenyl k 304, 5-di et hyl- 4, 5-di
hydro-i m dazol - 1-y1] - (4- nor phol i n- 4-yl - pi peri di

[(4§ DHR)14,5- Bre{(h-a:hdme phW)%MBU%@BBMYIF_EPEUWQﬂWB -4,5-

o B Sy oty I RSl by b i fein- .

médnenen dazol - 1 y1] - (4- hydr oxy- pi peri di n-1-y1) - net ha
none, rac-[(4S*,5 Rl1l-4,5-Bis-(4-ch

(459 Bﬁ)@j@gw dri Bﬁg{lzz %{hgaﬁg{énm{% B egraaﬁé%bnwaes diethyl-

4 E;dilnyxkp lrrnadatgdl-prl] P 3-thaethangsylfonyl- pmpyé)rwperazm -1-yl}-
&ﬁ R4AS*, 5R1- 4, 5- Bi s- (4-chl or o- phenyl) - 2- ( 2- et hoxy- 4-
MePIAPHEr onet hyI phenyl ) -

4, 5-di neth dro-im dgzol - 1-y1114- (2- hydr ox
[(ASBR) Y51 Eﬁéﬁ Shirg pﬁeﬂynr?e(% gﬂmw,-at-e}'hy]rsu‘lfa%w-pﬁ’eny‘f) 15
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
[(48,5R)-2-{4-tert-Butyl-2-methoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl}-
methanone, 7
[(48,5R)-2-{4-Chloro-2-ethoxy-5-methanesuifonyl-phenyl}-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(1,1-dioxo-tetrahydro-2H-
thiopyran-4-yl)-piperazin-1-yl[-methanone,
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rac-1-[(4S*,5R*)-4,5-Bi s-(4-chloro-phenyl)-2-(2-ethox
y-4-trifluoronethyl -phenyl)-

WOQOQ?{B@% fg nmet hyl- 4, 5- di hydro i m dazol e-1-car b%ﬁPﬁhB&sns

I ne-4-carboxylic acid am de, rac-(4S*, 5R1
4-chl or o- phenyl )-2-(2-eth %qg 4-trifl uor
[(4& +2-(34=Tt@'ﬁ§u;ylf2 -6thoay phenyl-445-Bist{hrolaioeo- phenyl) -4,5-dimethyl-

4 g]cgﬁ)( loﬁgﬁq%%}qo?liﬁ-@ Cr# (S)éo -tetrahydro-thiophen-3-yl)-piperazin-1-yl]-
mesarnohs’ » SR1- 4, 5- Bi s- (4-chl or o- pheny1l) - 2- ( 2- et hoxy- 4-
trlfl uor omet hyI phenyl)-4,5- 15di nethyl-4, 5-di

‘S‘“:@xy 4%1@39 ﬁ?lem%ﬂyww)m i (4-8nBrélbhenyl)-4,5-dimethyl-

4 5 q[h{/drparrﬂidazmiﬂmylhl[@(&reﬂmm)fomyieprﬁpyﬂrpmelazl nst-gil-myethanone,
ro-1H i m dazol - 2-y1] - 3-

24(344{1(@645 BRherbBls- @-oklohy-phboylai -[2-Brethanesulfonyl-propyl)-
Plp}? q;#raf‘pil,ﬂa%cprﬁé}g h(:#g)re%h)ﬁhf gydl i)lyd1r0 11—| ﬁm.o’“%ol‘ ?}g’é‘~efthoxy-

h-propi SRRy, 1- 4, 5- di hydro- 1Him dazol - 2-y11-
p@{ﬁho@étpﬂeny% 3- met hyl 20but an- 2-one, 3-(4-{(4S,5

(9528 t%rt(é‘mgpb%rig? >§FSH 45 8s(dcidlh %ﬁ@t Ltelyl-4,5-

th I Opyr an4 erazi nelcar

dihpdifay LHAmidatkole,hydr o- 1
H i m dazol - 2-y11- 3- et hoxyphenyl) - 3- net hyl - but an- 2- one

[(48 %F{)‘E {4- ﬂe‘it BBM—‘E-étth(y%hehﬂ'g%Jbis (zpcntbro ghenyl) -4-methyl-4 5-
y1)-2-[4-(1 ;1 -di neth 0XO0- propyl) -
dibgetiongazsicnyi-pineraziar - w?éme;narmr@, oy o-
m dazol e-1 -carbonyl }-pi perazi - acetamd,

[(42,6R) 454 m«ﬁum@em@uy cbony - A5-biso A obioxs PRy mathyl-4.5-
diRy e a2 Tathanoge:
1(4%. éﬁ gﬂgté%fﬁlgﬁ%-,e@éx@ B Vs 72l SRS &OXR&I) Riethyl-
4 §Qﬁfgfdg '1?n|(§az%|@'1 rﬁﬁﬁm-ﬁgi&icﬁh@ﬁfba‘r%ﬂ%%ﬁj Arrficig,bon

erazi n- 1-yl bet ha

+FORER A0S L R o35 i oy sy

4,5-dihgdro4mididzie-1ptertp hy-piderazin-1-yl}- ethanone
di net hyl - 4, 5- di hydr o-i m dazol - 1-y1] - (4-i sopropyl - pi pe
racaBrsRy-2) (ArRirbBaghe-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-

4,5-dihydro-imidazole-1-carboxylic acid (2-dimethylamino-ethyl}-amide,
rac-4-[(45*,6R*)-2-(4- ter-Butyl-2-ethoxy-phenyl)-4,5-bis- (4-chloro-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one,
rac—2~{4-[(48,5R)-2-(4-tert—Bufyl-2—ethoxy-phenyl)-4,5—bis—(4-ch|oro-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-morpholin-4-y!-
ethanone,

rac-[{4S,5R)-2-(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-{4-chioro-phenyl)-4-methy|-
4,5-dihydro-imidazol-1-yl]-(4-methanesulfonyi-piperazin-1-yl)-methanone,
rac-2-{4-[(4S*,5R*)-2~(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl}-1-pyrrolidin-1-yl-

ethanone,
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rac- 4- {4 1(4S*,5R*)-2-(4-tert-Butyl -2-isopropoxy-phen
yl ) -4, 5-bis-(4-chl orophenyl) -4, 5-di net hyl-4, 5-di hydro

WO 2%}%9}% é" e- 1-carbonyl kpi perazin-1-y11- PCT/EP2006/068748

utyronltrlle
rac- RAS*, ) 2-(4-tert-Butyl-2 |sopropoxy heny
reg-fida”, 5&”):211 6Tf@ﬂ1ﬂ1-éhly2 “pihpXy-phemdthypibia-(4-ch orﬁ;niw@yl) “4-

b AZOb R nd iR e RPN BR8Pkt Biporazin-1-y1k

miedtardn&d* , SR*) - 2- (4-tert-Butyl - 2-i sopropoxy- phenyl) -4
, 5-bi s- (4 chl or o- phenyl ) - 4, 5-

ra“coﬂ-'[(ﬂ@ r5F3-") @;&r %rﬁBdeQLethoxy-phenylg -4,5-bis-(4-chioro- phenyl) -4-
m dazol - hol i n hyl ) - pi perazi n- 1-
nm}hyl-.«ﬁes-wh(ﬂﬁe-lmldazoleJ -carbonyl]- plpera2|ne-1 -carboxylic acid

I 45 S5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4
d'”gech{’ n"Hgfé’chl or o- phenyl) - 4, 5-

%‘é %ﬁ?%%g‘%&g%& %aztg'lﬁﬁ ,péfeﬂglﬁfglt,i% A &S d-Hh 8nyiy-4-

bt ol et Lyl Egsgeny

rzﬂ;\’éi ‘gﬁ)(jl@* rir ety E}Bfélh %P?gﬁ?ﬁ%ﬁ%@(ﬁ -RoBkdpoxy-4-methoxy-phenyl)-

razi
4+naeihple415*d1 Eydrb-lmujazaleﬂt edbon ¢ -piperapinepehyl-pirecidin-14yl-
3- bi s- (4-chl oro- phenyl) - 4, 5-
@?H@Fﬁyl 4, 5-di hydro i m dazol - 1-y1] - (oct ahydr o- pyri do
- al pyrazi 20 met hanaone,

racadc[ (@ M)SJ@JS{ thczahoro Bhepy)-2-(2sispprneRy -4 metyoy-phenyl)-4-
R SIS et oiperazin2one . 4
BRI RS B 4 e fBEa B nenylas(asisapiaResrkmethoy-pheny)-

4-meéthk4 4-dihy@rodnidgrvid)1-darbongl Byih-yR-1-h -4-yl-
r o- |§m dazo* 1-y1144- ( 2- et hgg_\} %ﬁy l)- p?/geragrﬂj??'l-n Y

ethapane, 25 net hanone,
R4S, 5R)-2-(4-tert-Butyl-2-i sopropoxy- phenyl) 4, 5-bi s-
ragA L4, oG- ﬁﬁeﬁ’dy’r(ﬂ chl@o- ;@I*lefefd)h&i(24$®raph>54dﬂdnethoxy-phenyl) -4-

m%&yi?oé ﬂjhyd}[(ginlﬁ%f'aﬁéf‘h A’Hg@t E su fon plrgera Pﬁl? yﬂ methanone,
o Beah) A sl E Ryp SDRTR & (Asaptanoxy-4-methdi phenyi)-

4 ?ﬂéiﬁ?lOJ, 51di b= hﬁdé&?ﬂ@aﬂﬁéﬁbﬁﬂwp&éﬂﬁﬁw@tw&e@ n-1

- met hanone
ra&[(48*,5R*) 4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-

methyl-4,5-dihydro-imidazol-1-vyi]-[4-(tetrahydro-furan-2-carbonyl)-piperazin-1-yl]-
methanone,
rac-2-{4-[(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-
4-methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide,
rac-4-[(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl}-piperazine-1-carboxylic acid
dimethylamide,
rac-[(45*,5R™)-4,5-Bis-(4-chioro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazol-1-yl}-[4-(3-methanesulfonyi-propyl}-piperazin-1-yl]-

- methanone,

25
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WD 2007/ 063013PCT/ EP2006/ 068748
[(4S,5R)-2-(5-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-
chl o ro-phenyl)-4,5-di nethyl4,5-di hydro-i mdazol-1
-y1H4- (3- net hanesu | fonyl -p ropyl)-pi perazi n-1
-y1l] - met hanone,

[ (4S, 5R) -4, 5-Bi s- (4-chl oro- phenyl) - 2-(2-et hoxy-5-neth
anesu | fonyl - phenyl)-4,5- 5di nmethyl-4,5-di hydro-

m dazol -1 - yl] [4-(3-nmeth anesul fonyl-pro pyl)-pi
perazi n-1 - - nmet hanone,

adf i 5o ooy ey e+

5-di hydro-i
meth)dazsldiﬂydry-iﬂmqato( -3-yifepiparazisdl-ylemgthanoopy 1) - pi
perazi n-1 -yl1l- et hanone, 10[(4S, 5R)-4,5-Bis-(4-ch

rad-@@ Sﬂjﬂv 598:8—(44:?1R)I@premﬂya-(%sumopm)gh&métheny-bhedylm

5-di o | m dazo]

metmdjlﬁmmrnﬂ | fcamxymcowq)@ﬂ'rﬁ%merm'mfthy!ham'de

met hanone, (4S,5 R -4,5-Bi s&g4 chl or
rach S B T)5% B 6 Gh phr o phanyl B JSqioRmgA4-Taethoxy-phonyl)4-

me%ﬂ%? {ﬂ?@rw&y@%ﬂeﬁﬁa@ggﬁ g;igp} cine-4-carboxylic acid ?T'nde

raq G TR A Sl ater BRSNS X RIRTY -5 e (RS pheny)4-
Eﬂwﬁ ﬁﬁmmg@m&ébﬁd’ﬁ ~piferddit-2Vdned. 5- di

-1 dazol

rac-¥4 ﬂf{ %ﬁ-i—'ﬁi ?&?%Wi OB XR L) £5-R& AEhidio-bhenyl)-4-

etHy(«4$—Efﬁ)yd204rﬁrdazub—Bc&5ﬂ}rﬁH]eplpemmh@-oaﬂ)nyilr5au:isar(nde
ch loro-phenyl)-4,5-diethyl 204, 5-di hydro-i ,
SZ @R*}sz-]ars[ - éﬁof&sphenﬂw-emyt -2-(2 -tsopropcxy—z!»—-methoxy
| propy1l) - pi perazin-1 - - et hanone,

. Phﬁ'(')d'ﬁ‘?ﬁiﬁlw -Bnigiagzal- tyll dﬁdtwﬁgﬂl?'fﬂla(”zz'@ﬁml)@@?ﬁfm1
heny1)- 4, 5- di
Y’}Fé#ﬁ%gﬁgs it ﬁ%r% |mdaz|ol 1 -y1]-[4-(3-neth =

raozgre{?,;égﬁgh*)pi gpéfz hl&r%rﬁ%énﬁ)-& etPfy;llz %Eg%b%}?w-methcxy-
phé’ﬁyi %éazlitrﬁ&c»ﬁﬁméofé mhmwylpb@eyéﬁmrﬁ} biraorphotihideyl-
ethanone gnd

rac-4-[(48*,5R*)-4,5—Bis-(4;chioro—phenyl)-4—ethyl-2-12-isopropoxy-4—methoxy~

phenyl)-4,5-dihydro-imidazole-1-carbonyl}-piperazine-1-carboxyiic acid

dimethylamide.
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di met hyl-4,5-di hydro-imdazol-1 -yl]-[4-(3-nethan
esul fonyl-p ro pyl)-pi perazi n-1 -yl]- nethanone,

[ (4S, 5R) - 2- (4- Chl or o- 2- et hoxy- 5- met hanesul f onyl - pheny
1) - 4, 5- bi s- (4-chl orophenyl) - 4, 5- di

met hyl- 4, 5-di hydro-i mdazol-1 -yl1]-[4-(1 ,1 d

I OXO0- tetrahydro 2H30t hi opyr an- 4-y1) - pi perazi n-

cc)(éAilfdiSng% B 48%1 gﬁ%‘%tﬁ?%&%?@%@%g i) %@c%ﬁ@%%oqpfsmon

Gomnr@mgph:empb)md o thie foretdigl 4, 5-di hyd ro-i ni dazol -

-y1]-[4-(1 ,1 -di oxo- tetrahyd ro-t hi ophen-3-yl)-pi
perazi n-1 -yl]- R_iARRONE,

[(4S,5R)-2-(4-tert-B -phenyl) 4, 5-bi s-(4-
chl or o- phenyl) - 4, 5- h %

hydr o-i m dazol - 1-y1H4- ( 3- € @ Bpropyl)-pi -
perazi n-1 -ylknmeth a

2-(4-{(4S,5R) -4,5-B
- [ 4- ( 3- et hanesul ARE- ' ne-1
-carbonyl]-4,5-dfaet hyl-4,5-di hydro-1 Hi m dazo
1-2-y11-3-ethoxyphenyl)-z-ngqhyl-propionitri l e,
(4S,5 R)-2-(4-tert-BUtyl-Z-ethoxy-phenyO-4,5-b
s-(4-ch | oro-phe nyl)-4-nethyl-4,5- 10di hydro-1
Him dazole, [(4S 5 R)-2-(4- tert-Butyl 2-eth

wr‘@k@n@heafﬁ)(g arq,hgioggn( acelyiene, cyano, frifluoromethyl or nitro;

H1

! %Poﬁe Eye%%?ié F&'rﬂl [tﬁﬁgrgzgp leoR¥RiRg LFLIYa%k; 1BELAH;, -CH,0H

an&)—C?-lg()CHﬁ\thh B Eﬂov?scetﬁmw pive R Bre 40bbbih sydrdgeh; | o

sf0-phenyl)-4-nethyl-4,5- di hydro-i midazol-1

R®ig 1l 56 Q)TRn 1 -yl - met hanone, 151 -[(4S,5
R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro
-phenyl) 4 met hyl - 4,5-di hydro-imdazole-1 ‘

andavirdrer3i is-hydpegardiheme- 4- car boxyl i ¢ acid amide, 1

R 45@@% %@bw eeiehel e AL e e (AL

r5igar bonyl ] pi perazi n- 1-yl bet hanone,

-H

-halogen,

-CHa,

-CFa, T
-OCHs,

-C(CHa)z,

-cyclopropyl,

-cyanaQ,

-C
-C

(CHa)a,
(CHs)g OR (where‘ Ris-H, -CHz or 'CH20H3),

"C(CHs)z CH-OR (where Ris -H, -CHs, -CH(CHa)p_, -CHzCHgOH or

-G

-CH2CH20CHa),
(CH2)2CN,

-C{CH3)>COR (where R is -CHa),

-C

(CHa)zCOOR (where Ris -H, -CHs, -CHQCHs or -CH(CHs)a),
26a
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rac- (4S*,5R*)-2-(4-tert-Butyl-2-ethoxy-ph '
enyl)-4,5-bi s-(4-ch | o ro-phenyl)-4-net hyl 204, 5- di
hydro-i m dazole-1 -carboxylic acid (2-di nethylam
no- et hyl ) - am de,
rac-4- 4St R*) - 2- tert-Butyl-2-ethox heny1l) - 4, 5-
-G(S?vlés)gq %ﬁé&w%}s A ofe a !’m M 35
zi n- 2 one
_Sﬁ]a(‘g@é?él% %(géagg) %H"aﬁgf But y1- 2- et hoxy- pheny1) - 4,
-S6:Ri(whére Bhb oCbl: pHEHYIM,, 4-pyablkiine AN thirklyabyboer N(CHa)g)
m dazol e-1 -carbonyl }pi perazi n-1 -yl11-1 -no rpho
n-4-yl - 25 ethanone, rac-R4S, 5R)-2-(4-
Y y1l)-4,5-bis-{4-ch
anfj%ﬁerghﬁnl%&%ﬁ &na E@/éln%gﬂ di hydro-im dazol -
R* 13/1@%4 MEHéiDid&uU@HyGH@F -@@HECHEOEDHal 9@6&06%)2,

R Rdiotien. G 0B Ron B BybEor IS o drmarac” D4
Rs'?é @!Zgyﬁbérovgﬁhm Wer@eﬁ #LOHL -oHLEHL, 1 RYrFdlae, -NH-ter-

anone,
bu%GMQﬁGO&J‘S(F@W)EPZOOG/ 068748
rac- RAS*, 5R*)-2-(4-tert-Butyl-2-et hoxy-phenyl)-4, 5-bi
s- (4-chl oro- phenyl) - 4- net hyI -4,5-di hydro-im dazol -
and 4 is séidcted rahyehedgroup gionyl) - pi perazi n-1
-y1l] - met hanone, rac-4-[(4S1 ,5R*)-2-(4-
tert-Butyl-2-ethoxy-p

%Tlfgﬁé)ad Wy&%mﬁﬁg GQQ?CF%}VI“ Cgfﬂg M ]4C!p-}20HzPh, 2-furanyl,

ph@ﬁylaér Peedy! sabém’fed bg chkird, dbcnﬁtdﬂ)cyam: de,
rac-2-{4- [ﬁ 5R1- 2- 4 tert- But yl - 2- et hoxy- phen?ll -4
ii) 4smerrhqliny ﬁr@p@ngﬁ%ﬁswmf@iq{wi Fr sA-HiompapRRliny1,1-
dlcmd:gazol e-1 -carbonyl]-piperazi n-1 -yl}-acetam de,
rac-2-{4-[ (4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-(2-is

iii OMWEOWeMﬁnge&J)GIHéLG%%wGHg%@H -CH,CHOCHa,
dazo - car bonyl } pi perazi n-1 :
or - %;SH@W&‘HP%D n-1 -yl - ethanone,
rac-4-[(4S*, 5R*) -4, 5-Bi s- (4-chl or o- phenyl) - 2- (2-i sopr
opoxy- 4- met hoxy- phenyl) - 4-
iv) mesubgiituted pipdradine-ofrthd demmalal- car bonyl kpi per azi n- 2-0

ne,
,rac 2 {4-[(4S*, 5R1- 4, 5-Bi s- (4-chl oro- phenyl) 2- (2 i so

/ y 4- et hoxy p henyl)- 154-nethyl -4, 5-di
h dr i m dazol e-1 -carbonyl ] pi perazi n- 1 yll 1
d}I in-4-yl-

wherein R is selected from the group consisting of

a) hydrogen,
b} lower alkyl,
c) -Cri{CHa}z,
d) -CH(CHzCHs)s,
e)-cyclopentyl,
f) -CH.CH(OH)CHs,
g) -CH2CFs3,
h) -CH2CH(OH)CFs,
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et hanone,
rac- R4S*, 5R") - 4, 5- Bi s- (4-chl or o- phenyl ) -2-(2-i sopropo
Xy- 4- met hoxy- phenyl) - 4- et hyl - 4, 5-di hydr o-i m dazol -1
-y1] - (4- et hanesu | fonyl -pi perazi n-1

i ¢ 1) - net hanone, rac-1

) C%h ) -4, 5- Bi s- (4-chl oro-phenyl)-2-(2-i soprop

%% rl?f@?f )- 204- et hyl - 4, 5-di hydro-i
ézméiﬂﬁpf%on 11 pi perazi n-1 -yl}-ethanone,
rac-[ (4S*, 5R*) -4, 5-Bi s-(4-chl oro-phenyl)-2-(2-isoprop

o where phﬁ%lbééﬁﬁigfhpwcﬂaoﬂydc58|-fQCHzoc:H3, CN,
-CrAnSgRLht BENER PO GONta, TBOMTANE, -y, -NHCOCH,

-NHSO@ﬁb?gy-l\i(Oiﬁ)Q gwelblla@hy}b) N@Az(hiﬂ@iyié)z Al -5yn‘ohr;hdyloq t

. m.daz -1 -car.bonyl.| - pi per.azi ac

oiran i | Fatr BRI SusasPiBRliatn -0 aaptik, 85 21 fhivasprany,
opoxy- 4- met hoxy- phenyl) - 4- net hyl - 4, 5-di
hydr o-i m dazol e-1 -car bon%g perazin e-

I - Ci‘b@b‘m@ﬂzﬁc(%lﬂ"&%ﬁnﬁm b, -SO2CHs, 'Sochchs,

- 43* o- B 4-chl

S R N, PSR S5 B

1- ﬁ%@l‘ﬁ:ﬁl@}[ Lmdr?ﬂéﬂﬁﬁ PeOTes U CIOOOH.CBE DDDMCER:AZ 1

-CCDN&Cﬁ@wC@FR)(MmeJEIB. B 1(54%131. deb=(hergyejonropyl, peepylopthienyt,
a-R8hy RIS RIRRYG: CORBLING hetefl BV AL 91 LRHERR bH,

piperdzi-n
-N Haefzcmdrrﬁ* }cha-iﬁmgm(em qr pmhdnwﬂ,ﬁ*@m;(né?ndlﬁﬂ%-manol)
- 4- ret hox di hydr o-i m dazde-

410 &helb&)gh olc q)z(BdﬁrFB?WFMQ#GM)hyU ani de, 5
rac-1 -[(4S* ,5R*)-4
, b- Bi s- (4 chl or o- phenyl) 2- (2-isoproPoxy -4-net hoxy
m) PheSDIRYwherehy R is —Gﬁﬂ-ishiaﬂ}ﬁ;g@m dbika| eNACHCH(CH3)2,

NG RGN Dbyl N ol ARl RHea yNICEs)-.
-N ml—%g-ggp g ?Ngﬂ:ﬂgﬁhs@%% ﬂr(c%bﬂgo@ﬁg)gl W@%)@HZCH?OH

car bonyT'| - pi péerazi n-

-N(GHICHBEREPCH s, aNHEH Ha, bpmydapme AytiperdiByloi s-

bRy B lhiedia Bk foahoe il demplBreing. &-
tmdrﬁ@rp[hbﬂ@ E%bn‘ior?hﬁhﬁ K1ehbaae nhisadding etly! - 2- (2
-1 soPropox oxyp enyl) 4, 5-di hydr o-i m dazol -

acetylpifesazinyh - ki exorreradnyR- car bo nyl) -pi derail n- 1

- yl}-net hanone
rac-2-{4-[(48*,5R")-4,5-Bis-(4-chl oro-pherw ) -4-ethyl

n) %ﬂ{wﬁ@u@smme-@Hgmmeﬂrlsipﬁer(smswpﬁedy!hxldnemvmr@ayi 4-
ol e-1 -carbaon peraz, l\)(i-ll&

prcpmppgﬁgl” E4- g]i/hlenyl 3-thienyi, NHz, Ha, ~-N{CHs)2,

-NHCH2CH-OCHaz, -N(CH2CH20CHs)., 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl,.

1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl), 1-(3-oxopiperazinvl)),

o) -COR! (wherein R} is -CHg, -CH2CHs, -CH(CHa)s, 2-tetrahydrofuranyl, 2-thienyt,
3-thienyl, -NHz, -NHCHa, -N(CHa)z, 1-pyrroiidinyl, 1-piperidinyl, 4-morphoiinyl, 1-
piperazinyi-4-ethanol, 1-(4-acetylpiperazinyl), or 1-(3-oxopiperazinyl)},

p) 4-tetrahydro-2H-thiopyranyl-1,1-dioxide,

262
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et hanone and
rac-4-[(4S*,5R*) -4, 5-Bi s- (4-chi oro- phenyl) - 4- et hyl - 2-
. (2-i soproPoxy- 4- net hoxyphenyl) - 4, 5-di hydr o-i m dazol e
-1 -carbonyl}- pi perazine-1 -carboxylic add di

met hy| am de. ccording to a second aspect, there is
q) f W@%Méﬁﬁﬁ@y ceutical conposition conprising a

eSgihjerein X1 and X2 are
ﬁy@&wﬂﬁyacewﬁhg%%%rﬁa trl | uoronet hyl or nitro;
s) Rietratydry-thiophenylet i lioXidem t he group consi sting of
-H, -CH3, -CH2CH3, -CH2OH and - CH200H3 with the
proviso that Rl and R2 are not both hydrogen; R3 is

: éé%@%cgg&%%n%%ﬂtﬁe"?dﬁﬁ@gen then R4 is -OCH3,
v)?%i | faggen then Reis 008,
is -H 15-halogen, "C H3,
n‘A\N

k[rN"-R

0

wherein R is H, -CH3, —CHzCHa, “CHQCHQCH:;, 'CH2CH20H, or “CH20H2OCH3;
and

vi) a substituted piperidine of the formula

.,f\T::l\
R

wherein R is H, -COOCH;, -COOCHCHs, -CONHz, -OH, ~-CH20H, -CH2CHz0H,
_CHz-N(CH>CHa)z; ~CHz-(1-piperazinyl), -CHg-(1-(3-oxopiperazinyl)),

-NHz, “NHCOCHs, -NHCOCH:NH,, -NHCOCHNHCHs, -NHCOCHN{CHa)s,
-NHCOCHN(CH2CH20H)z, -NHCOCH2N{CHCHOCHa)2,
-NHCOCHNHCHCHxOH, -NHCOCH--(1-(4-acetyipiperazinyl}), -NHCOCH-{1-
(3-oxopiperazinyl)}, -NHCOCH.-(1-piperidinecarboxamide}, -NHCOCH2-(N,N-
diethyl-1-piperidinylcarboxamide), -NHCOGH,-(1-(3-hydroxypiperidinyl)},
-NHCOCH.-(1-(piperidinyl-4-methanol)), -NHCON(CHa)z, -NHCSNHCH,
-NHCSNHPh, -NHCH-CONH;, 1-pyrrolidinyl, 1-piperidinyl, 1-{4-
methyipiperazinyl), or 4-morpholinyl;

and the pharmaceutically acceptable salts and esters thereof together with a
pharmaceutically acceptable excipient. '
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-CF3, -0OCH3, -C(CH3)2, 20-cyclopropyl, -cyano,
C(CH3)3, C(OH3)2 OR (where Ris -H -CH3 or
-0OH20H3), -C(CH3)2 CH OR (where Ris -H, -CH3,
-CH(CH3) 2, -CH2CH2OH or 25- CH2CH2OCH3), - C(CH3) 2CN,

Acg:gr %,?2 20 R (vvher enI@f’ 'S_RE‘R‘@%‘; %eq_ﬁ%@a\gqypé%mﬁmn
of %@fb%c%naﬁbép‘écffﬁr ?r'ie fr@%ﬁé&é}@?ﬁeomrol"&%n? i gar’c%ﬁlar solid

wher e s -CH3

tumﬁéS rnor@lﬁ%ﬁﬁljariv Episeasb lcothm.eipniytatdeprostaie ydmors.
N(OH3)2); 5 and where R6 is not hydrogen then R4 is.
- 00H3, - OCH2CH3, - OCH2CH2F, - OCH2CH20CH3, or
% R6 is hydrogen, -C, -OCH3, tert-butyl or
Acccm@mq;t)ozg ourth aspect, theredis providéd a compound as defired above

for the use as medicament.

According to a fifth aspect, there is provided a compound as defined above for
{he treatment or control of cancer, in particular solid tumors, more particularty

breast, colon, lung and prostate tumors.

According to a sixth aspect, there is provided the use of a compound as
defined above for the manufacture of medicaments for the treatment or control
of cancetr, in particular solid tumors, more particularly breast, colon, iung and

prostate tumors.

According to a seventh pect, there is provided the process for the synthesis of
a compound of formula (1) according to the first aspect, whereby

a) an imidazoline of formula (V), thus a compound of formula (1) with R®

" being hydrogen,

R5

R6

(V)

is obtained either by
i} condensafion of a tetrasubstituted 1,2-diamine of formuta (li)

26e
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R6 is -d, cyclopropyl, -502R (where Ris -CH3,
-CH2CH3, 1-pyrrolidine, butyl, -NH2, or -N(CH3)2); 10
and R7 is selected fromthe group consisting of i)
-Cl-13, -CH(CH3)2, -CH2CH(CH3)2, cycl opropyl,

cycl obutyl, -CH2CH2Ph, 2- furanyl phenyl, or phenyl
substituted by chl oré(1 R or cyano, 15ii)

4- mor phol i nyl, 1- p| perl d 41 hi onor phol i nyl, or
44hi onor phol | nyl di S NMH. - NR2 (wherein R
i s hydrogen, -CH3, -CHZCH3, - CH2CH28H, - CH2CH200HS3,
or -CH2CH( OH) CH2C]—I) ' L i tuted piperazine
of the formula L,"N, & el ected fromthe
group consisting of 25 gl , b) lower alkyl,
c) -CH(CH3)2, d) -CHFFA2CH3 e) cyclopentyl, 30 f)
- CH2CH( OH) CH3, g) - CH2CF3, ()

with an aromatic acid of formula ( lll')

R4 R5

HO RE

° " )

to form a monoamide derivative of formula ( IV )

(V)

foliowed by cyclodehydration to give a compound of formula (V)
or

i} by reaction of a tetrasubstituted 1,2-diamine of formula (1l ) as

shown under i) above with an aromatic ester of formula { Vi)
R4 R5

R R6



h) -CH2CH(OH) CF3, i) -CH2C(CH3)20H, j)
- CH2[ 4--N- et hyl pi peridinyl], k) -CH2CH2Rd (wherein Rd
is -OH -0OCH3, -OCH2CH2OH, -OCH2CH200H3, -CN, 5 -CF3,
- SO20H3, -S2NH2, - SA2N(CH3) 2, - CONH2, - CON( OH3) 2,
-NH2, -NHOOOH3, -NHSQ2CH3, -N(OH3)2, -N(OH2CH3) 2,
-N(CH2CH2CH3) 2, 1-pyrrolidinyl, 1- piperidinyl |,
4- mor phol i nyl, 2- |soth|azoI|d|ny1 1, 1-di oxi de, or
2- tetrahydrofuranyl) ) CH2CH2CH2Re(vvhere| n Re
- OH om-me pIBE20Rs of asiakybausinum ta@isg aiva 2) Eﬂldazoime of
- ‘3{ Nérg 12CH2CH3) 2, 1-i m dazoyl,

1- pyrrol‘?"&n (V). peridinyl, 4-norpholinyi,
- 0000H3, - COO00H20HS3, -OOOO(O—B)B C(]\I(()—IS)Z, -00- Kf
(vvherel n Rf is -CH3, -0H20H3, cycl opropyl gheng}[,

2- bisaitytgmpound ehjarmuba { Vi igrpactest with ARpsgene to Torm a

- NHCH2 CH2 OH,

i Nﬁé%m 3‘%\%@@%&@) 2, 1-piperidinyl,

1- (pi peridinyl 4-nmethanol), 154-norpholinyl, or

-N(OH3) - (3-(1- methylpyrrolldlnyl)) m -CH2-CO Rh
(wherein Rh is O0H20H3, - NH2,

- NHCH2CH( CH3) 2, €

-NH-tert-butyl, CHZEHECHY

- N( CH2CH3) 2, -N(CH20H2C]—|)2,

1-pyrrolidinyl, ; .|
(pi peridinyl-4- nmetllangd) ‘
1- (piperidi nyl-X.‘-, caroxam Qe) 4- nor phoi i nyl, 4-
t hi onor phol i nyl, 4-thi onor phoi i nyl-1, 1- d|0X|de
1- pi perazi nyl, 1 (4- acet Qﬂ era2|nyl)
1- (3- oxopi perazinyl), 25n) -302Ri (wherein Rl is
'-CE-i3 -CH2CH3, -CH(OH3) 2, phenyl, 4-nethyl phenyl,
eco&dh gmines toNbigm the
*HERYe R iaptedytn piricty Hitecofdaly
- N(c@rﬁe@aaadmgl@mpound o faraiulaihwherein B} isydiffpeant fipm
ZP h0|| qﬁ£, 1 -piperazyl-4-ethanol, 1
- (4% razinyl), 1 -(3-oxopi perazi nyl)).,
300) CORI (wherein Rl is -CH3, -0H20H3, -CH(OH3) 2,
2-tetrahydrofuranyl, 2-thienyl, 3-thienyl, -NH2,
- leﬂiwd canoreng, of fopguiad|)ils) fﬁ?ﬁswqd &Prj{ﬁd EHEKE |

Bt R e 40 RS i )

all substituents have the meanings given in the first aspect.

The term “atky!” refers to straight- or branched-chain saturated hydrocarbon

groups having from 1 to about 20 carbon atoms, preferably 1 to 12, more

preferably 1 to about 7 carbon atoms. In cenain embod:ments alkyi substifuents

may be lower alkyl substituents. The term “lower alkyl” refers fo alkyi groups

having frem 1 to 6 carbon atoms, and in certain embodiments from 1 to 4 carbon

atoms. Examples of alky! groups inciude, but are not iimited to, methyl, ethyl,

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

26g



p) 4-tetrahydro-2Hthiopyranyl-1, 1-di oxide, Q)

4-pi peridinyl-1-acetyl, r)

4- pi peri di nyl-1-di met hyl car boxam de, and s)
3-tetrahydro-thi ophenyl-1,1-dioxide; 5 v) a

substituted oxopi perazine of the fornmula wherein R
is H -Cl1-13, -CH2C1l-13, -CF2CH2CH3, -CH2CH2OH, or

- CH2CH2001 - 13; 10 and vi) a substituted piperidine of

the formula 15 wherein Ris H, -COOCH3, -0000H2CHS,
-CONH2, -OH, -CH2OH, -CH2CH2OH, - CH2- N(CH2CH3) 2,
-CH2-(1 -piperazinyl), -CH2-(1-(3- oxopi perazi nyl)),
-NH2, - NHCOCH3, - NHCOCH2NH2, - NHCOCH2N

As ushHORERRN el alky!” iHommdRS toHEfs oY, stable monogyclic or

polycx%%e%&%%%@%? D%WWEQ i whlch being

satuﬁ%ﬁgx PPéf@%kﬁ? isuBM lcytloalkyls are 3 o 14-membered, more preferabiy 3
perldlnecarboxam

to 10NMEDOPS Nﬂ@m‘e@ﬂﬂwacpﬁl#’ﬁﬁm& g%@are&o%%%%‘kws include, but
- NHCOCH2- ( 1- ( 3- hydr oxypi peri di nyl)),

- NHCOCH2- ( 1- ( pi peri di nyl-4-net hanol )), - NHCON(CH3) 2,

- NHCSNHCH3, - NHCSNHPh, - NHCH2CON H2, 1-pyrrolidinyl,
1-pi peridinyl, 1-(4- nethyl piperazinyl), or

4- nor phol i nyl; 25 and the pharmaceutically acceptable
salts and esters thereof together with a
pharmaceutically acceptabl e excipient. According to
a third aspect, there is provided the pharnmaceutica
conposition of the second aspect for the treatnent or
control of cancer, in particular solid tunors, nore
particul arly breast, colon, lung and prostate tunors.
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5 According to a fourth aspect, there is provided a
conpound as defined above for the use as nedi canent.

Woﬁfo%&s@i:{‘g to a fifth aspect, there is provi dpgr@r2006/068748

compound as defined above for the treat msnt or

control of cancer, in particular solid t
arganat;legtag toy cmioarcmétcycmuaﬂ cyalerRee cw@%eml ,ecycloheptyl

ao B B B or ol SRR AE Blcyplodifhelsuenias
[2heueyuidRsans er gi S@bicy@ﬁ@dstaaef bicytibrohaesy smacm a@r
control of cancer, particular solid tunors,

[4p3Pikieyalenanang: @ﬁgtbfcmf!ﬁ?a”leﬁr%mﬂrﬁﬁ [fisd. Bl%@tomecane (decalin),

ing to a seventh pect, there is
prow%%rgé{iﬁea%rocess for the synthesis of a rnmound

of formula (1) according to the first aspect, vvhereby
Té@ t(% (gnge?r]a’)ze?s:,\bgq% 1%hfggeﬁ]é tpyn%\%%%rp Huor?rte(\:,;) %pge bromine,
o B BForBl T Bling B R | O il & () (1)
“Alkoxy, alkoxyl or lower alkoxy” refers to any of the above lower alkyl grodps
attached to an dxygen atom. Typical lower alkoxy groups include methoxy,
ethoxy, iSopropoxy or propoxy, butyioxy and the like. Further included within the
meaning of alkoxy are multiple alkoxy side chains, e.g. ethoxy ethoxy,
methoxy ethoxy, methoxy ethoxy ethoxy and the like and substituted alkoxy side
chains,e.g., dimethylamino ethoxy, diethylamino ethoxy, dimethoxy-phosphoryl

methoxy and the like.

The compounds of formula | as well as their salts that have at least one
asymmetric carbon atom may be present as racemic mixtures or difierent
stereoisomers. The various isomers can be isolated by known separation

methods, e.g., chromatography.

Compounds disclosed herein and covered by formula | above may exhibit
tautomerism or structural isomerism. It is intended that the invention
encompasses any tautomeric or structural isomeric form of these compounds, or
mixtures of such forms, and is not limited to any one tautormeric or sturctural

isomeric form depicted in formula [ above.

The corripounds of the present invention are useful in the treaiment 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

fumors.
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with an aromatic acid of fornula ( 11l ) R4ARS R6
O(Ill) to forma nonoam de derivative of formula ( IV

WO )007,66310}6) foll owed by cycl odehydration to gi ¥€£@P2006l068748

compound of forrmula (V) O ii) by reaction o
tetrasubstituted 1,2-diam ne of fornmula ( Il ) as .
Adhmerapcuticrlly dfemiveampun of @ eoopaynd incageardance withihig

| in(/eXllior] meja%s zﬁdﬁ%ognfﬁf @orﬁpgﬂna 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.

The therapeutically effective amount or dosage of a compound according to this -
invention can vary within wide limits and may be determined in a manner known
in the art. Such dosage will be adjusted to the individual requirements in each
particuiar case including the specific compound(s) being administered, the route
of administration, the condition being treated, as well as the patient being treated.
In general, in the case of oral or parenteral administration to adult humans
weighing approximately 70 Kg, a daily dosage of about 10 mg to about 10,000
mg, preferably from about 200 mg to about 1,000 mg, should be appropriate,
although the upper limit may be exceeded when indicated. The daily dosage can
be administered as a single dose or in divided doses, or for parenteral

administration, it may be given as continuous infusion. .

Formulations of the present invention include those suitable for oral, nasal,
topical (including buccal and sublingual), rectal, vaginal and/or parenteral
administration. The formulations may conveniently be presented in unit dosage
form and may be prepared by any methods well known in the art of pharmacy.
The amount of active ingredient which can be combined with a carrier material to
produce a single dosage form will vary depending upon the host being treated,
as well as the particular mode of administration. 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 produé,es 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 compoéitions 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
28
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in the presence of a trialkyl alumnumto al so give
an imdazoiine of formula (V); and b) said conpound

wo Ho7h&p! @ (V) is reacted with phosgene to deF'P}i?ZOOGIOGSMS

carbam)yl chloride of formula ( VII )
which is then reacted with primary or secondary
argnpreperachby gnifemml amhn&%p&imubﬁggmrﬁwwfatMrmo@pou nd of

o g0 i B By 50880558 5o, o ot

amdltrmraufniwe@@@@uehgphbyth@@ﬂ@mcﬁbl e salt; and all

substituents have the neanings given in the first
aspect. The term "al kyI refers to straight- or

&:om{l1 Q@i ?é%ﬁ)t car on a%@a{%@gﬁtg%@é fﬁayiggﬁg”me form

ofm‘a;guwsebactaétbysécheis Shibsittallets deengesqosingi anflaworedibasis,
%',-Irjl;EOdl nments, . Substit ueﬁ] s may be I%)ﬁr al zI;’ayl )
’é’ﬁ“lc[%'ﬁ%“ @ﬁ ’F‘é’r’ Afagagaa ersy gf eS_t,&r S@FO'UUO” or
a%ﬁ 3 n 7 od| %%g&éﬂ g%ﬁla‘?{i‘%e%%gélar Efrﬁar a§% &illin-water or
waeanmodéiqufd amnlldioyrargssan eliXiudesyrops onas paa’allelsu (nsingaan inert

h thyI n-propyl, |-propyl, n-butyl,
b%seo ba\{"tg . n-pentyl, and s-pentyl. As used

arﬁt?{]@b@nn Mﬁ]o‘?@éé‘&hd dc‘écia')‘hﬂﬂﬂiﬁ%st Rol 8 Rashds R the like, each
I'e monocyclic or polycyclic system which consists

cqrftammg)a predeiaumioedygmanyt ¢fisngompound ohthsepriggent invention as

a, BetlsbinareciOn & BRI BHCC) ¥ B et ) Sisg ke
adhinkdiesed] 4€ a DoNiE BlectiX gst@f cycl oal kyi s i nclude,
but WO 2007/ 063013PCT/ EP2006/ 068748 are not linited

to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

| y N
VSRl BRI e B ol ol Kichry
campdithBobichmaie | bmhgraecarboxydcgroup,nmlmeh esters refain the biological
4. 3. 0] bicycl ononane, - and bic f nes ch as

ef[eptweo 353 89 PERRIT AR Of i 8PMA un %mu}%f’%%ﬁ&ﬁleéved in

vivo (in the organism) to the corresponding active carboxylic acid.

Information concerning esters and the use of esters for the delivery of
pharmaceutical compounds is available in Design of Prodrugs. Bundgaard H ed.
(Elsevier, 1985). See also, H. Ansel et al., Pharmaceutical Dosage Forms and
Drug Delivery Systems (6th Ed. 1995) at pp. 108-109; Krogsgaard-Larsen, et al.,
Textbook of Drug Design and Development (2d Ed. 1996) at pp. 152-191.

“Pharmaceutically acceptable salt” refers to conventional acid-addition salts or
base-addition salts that retain the biologica[ effectiveness ahd properiies 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

~acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic acid, citric acid,
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The term "hal ogen" as used in the definitions neans
fluorine, chlorine, brom ne, or i odi ne, preferabl y

WO%O%HOW and chlorine. 10 "Al koxy, al koxyl Fi‘/ﬁiﬁﬁfomﬁsus

koxy" refers to any of the above | ower al kyl groups
attached to an oxygen atom Typical |ower al koxy

mgiie @pid, lanticuanid, fetnasicyacidtanskipe likeo frarpeigybase- -addition salts

e @%ﬁé@‘%ﬁaﬁm@ﬁ ol Bty Gt Hatsraary

ameiriiem Hrdioxigés 0chead ot \oxarRld asirasidiopammag@iitexydroxide.
et hoxy ethoxy and the |like and substituted al kox

Cgea@qmm@tm@ of 2 phafeagautiss eRMBeWk {/.e. drug) |n¥o asaltisa

: teg:hﬁﬁ:\hu% %\ﬁiﬁ: 26’ Harﬂé@#tﬂ%%ﬂﬁ?? H%M alrrFﬁHﬂ%%?%éﬂ @'ﬁ?smal

ambhemidmstdlﬂit? mgrbmlmm ¢loagpitite tind tsohmllhp of ab@pounds.

SEEcp Goitboieral et fhePDarTasRIICS HERSOE £A TS ArUdPREaI Y
SSIent @APRHAY H08) BRSO affd 4456957 Ogr aphy.
npounds

|sc erein an covered by fornula I
above may exhi b| t tautomerismor structural

SRR A S e i carr

e)fdi’;ﬁ@hf)feté hﬁ@%n@%ﬁ%ﬁ&@élogﬁ&a!ﬁ'dﬁcé?%l@éné 46 BstaRtiEBy non-toxic

and i1s not Timted to any oné tautomeric or

tostharseibyaciito M@mi’eﬂlecparbﬂuladépmpéﬂdmaﬂmmaneaed above.
The conpounds of the present invention are useful in
the treatnent or control of 30cell proliferative

“Slipsafuled smebfis Battthe Wubktilfealcasi cvglir di 506 dehtore Pagiidns and,
conpounds and formul ati ons containing sai d conmpounds

umniggs pthagwiselndicatethdhat tbgrsubstitusnic ahead) systisigiqrysite are

e el i AR T e

“Therapeutically effective amount” means an amount of at least one designated
compound, that significantly inhibits proliferation and/or prevents differentiation of

a human tumor cell, including human tumor cell lines.

Compounds of the present invention as exemplified advantageously show IC50s
from about 1 nM o about 1000 nM. '

The present invention also provides pharmaceutical compositions comprising at

least one compound of formula |, or a pharmaceutically accepiable salt or ester

thereof, and a pharmaceutically acceptable carrier or excipient.
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A therapeutically effective amount of a conpound in
accordance with this invention neans. an anount of

wo SRIRene that is effective to prevent, allevpalgpHosncsras

anelrorate synptons of di sease or prol ong the
survival of the subject being treated. Determ nation
of a therapeutl cally effective anmount is within the .
kil l The therapeutically .ef fectj : .
it genetd BB Bt ebaRhBRB shiBelhe of BT o are given in
stHBMaEs i 09, @@ﬁd%ﬁvﬁemﬁ hireyd 8gpllditly 6thepiide Hitelieall substituents
determ ned ipn a mgnner known in the art. Such dosage

( %1 Xz, B, Baj B3 Fédﬁcﬂﬁdw@ ) have tiar meaniyls givae @oeven
each particular case including the specific
conmpound(s) being adm ni stered, the route 100f

By, thé preddssnnvilbes ﬂwfbrtnamnh#nm@atzbﬁmi ew,) @Ehemiyl
as the patient being treat In general, int

cG1desiRatiba 0t SapEAEdritedn Samine Un) Hhia AOTRIIRAEE (1) to

fo‘fﬁl'ﬁm({?%agrﬁgét@é E'ga %\g%qu?fpre r%&a?éjégwgout (@%@% K

afgem@ua,hmhy reaG0i0n oh 2 tehasmmstiugieaﬁpzﬂ&*mmeq I ;aMthaargaromatic
i t T ’
e3igt (P EL e E3ANGL BES AT iy Kweltioe] Agremiag)

or in divided doses, or for parenteral
adm nistration, it may be given as continuous -
Tlne]fm@iazo!jne:(j{)ﬁalraactedswiﬁf phtbmq:r\eet@e‘ntmmvtmmoﬂmhlonde (V1)

whitha Bl grabect WithHinRes o 1% Bans® s PRGN gp form the
ccﬂf@gwndnﬁg @@a&ﬂé\ivﬁﬂ}e%ﬂdﬁrﬁ.ﬂé a1 {80s tHowe deivativat viitsein R®

conveni ens Eresented in unit dosage form and
lSrﬁagr%'@ -&(&Ba‘ﬁecartqlﬁa as renaraang\aacerding i pPRrRaraghsii} to vi) as
ctive i ngredi ent which
caﬁgge Co&%ﬁuﬂ?ﬁ%ﬁ?ﬁ&%!gﬁ%? i‘er material to produce a
S|ngle dosage formw || vary dependi ng upon the host
being treated, as well as the particul ar nod

Theiimigazeling (\breanmalsoheigactast waatapkﬁechlﬁ@@%%ﬁwmg@ (V”f) in
SRR oSS AR Lol Ao ST b amic
dexrivatines of famfuba (i) tauk tbmmdemmatmies ethepeindatissa group —C(O)-R’,

t ffect I t, of
ansb R B35 2 ibrBingrarsnrdindith adgraPliiy o dBRted 2BGUS Lowte (8) o
gyt ninety-nine percent of active ingredient,

preferably from about 5 percent to about 70 percent,
nost preferably from about 10 percent 30 to about 30

er Met hods .of p ar i ese for ations _or
TRERESIhts sRtEquhemiSky B ERS AR iR ) (DS gBRimiea baseo
orREfROSysial Sfiugus® BPRY BEMPiet Wih MLEREMDNY ¢5de VasudIL. et al.
the carrier and, optionally, one or nore accessory

S¢ingee a0 303.184498%@k al , the fornmul ations 28 WO
2007/ 063013PCT/ EP2006/ 068748
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are prepared by uniformy and intimtely bringing
into associ ation a conpound of the present invention

wo%ﬂgﬁdﬂhgw d carriers, or finely divided soli CT/EP2006/068748
g

carriers, or both, and then, if necessary, shapin

t he product. 5Fornu|at|on§ of the invention suitable
for oral adnini st rBreparation ebimidagphinesr m of
capsul es, cachets, sachets, pills, tablets, |ozenges
(using a flavored basis, usually sucrose and acaci a
Methb@gachammes wigaeids, granules, or as a solution
Or a suspension in an aqueous or non-aqueous |iquid,
or as an oil-in-water or water-in-oil liquid

enul sion, or as an eliggir Qr gwgrup, or as pasthkles

(using an inert 10 base, @ as gelatin an
QLA : Fg) andXe( as nﬁa$ﬁz;;;(’
dBthe |i ke, edlch contdi ning a aefm

Or sucroseita
amount~gf ~-Wapound of t harpresent inv
active_j ent. A—eofpourt—o# the present

: 8 al so be adninistered as 4 g
paste. 15 "Pharnmaceuti cgl accept abl e
ester” refers to a conventionally esf®rified conpound
of formul al) having a carboxyl group, which gstyers
retain the biological effectiveness and properties of
t he conpounds of forrmula | and are cleaved in vivo
(in the organism to the corresponding active
carboxylic acid. 20 Information concerning esters and
the use of esters for the delivery of pharmaceutica
conpounds is avail abl e i KiBeskgn of Prodrugs.
Bundgaard H ed. (Elsevier, 4al so, H. Anse
et al., Pharmaceutical Dosage $ u%sDeIivery

Kr ogsgaar d- Larsen et al. ug Desi gn
and Devel opnent (2d Ed. 1.
"Pharmaceutically acceptaBle salt" refers to
conventional acid-addition salts {orybase-addition
salts that retain the biological effectiveness and
properties of the conpounds of the present invention
and are forned from suitabl e non-toxic 30organic or

i norgani ¢ acids or organi g:8bnidrgani c bases. Sanple
acid-addition salts include those derived from

i norgani ¢ acids such as hydrochloric acid,
hydrobrom c acid, hydroiodic acid, sulfuric acid,
sul fam c acid, phosphoric acid and nitric acid, and

gerdlé/ &e@r\ﬁfﬂ QLR i c acids such as
p??%ﬁ%enesu onic acid, salicylic acid,

met hanesul fonic acid, oxalic acid, succinic acid,
citric acid, 29 WO %&p?lO63Q&3PCT/EP2006/068748

X, O X
O 1 R R6 O R1 R4,
TN © (w) N R
| NH, N
R2 , |
x2

¥

H
R'=Me, Et . A2 R6

(n) (V)

2

Scheme 2
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malic acid, lactic acid, fumaric acid, and the I|ike.
Sanple base-addition salts include those derived from
“K)%mgm potassium sodi um and, quaternary gepRBhidoss7as
oxi des, such as for exanple, tetranethyl anmoni um
hydrOX|de Chem cal nodification of a pharnaceutica
conpound (Le drug) into a salt is a 5 technique well
: chem sts to obtain inproved

TYStTa d—ehemrcar—stability, hygroscopicity,
fI owabi | i ty and sol ub| ity of conmpounds. See, e.g.,
H. Ansel et at, Pharnmaceutical Dosage Forns and Drug
Del i very Systerrs (6th Ed. 1995) at pp. 196 and
1456- 457, 10 "Pharmaceutically )@ccetabl e," such as
phar mate ah y maceptable carri 'e O Gl Pi gt , etc.,

nmeans ph AaCPL i c y accept abI e Lapel Juigst antial |y
non-toxic to he nso h the part @ R5
conmpoundSy&fmN ni s Su ] Nmsa hat

)/po‘glitims

substituents ?él each substitution site a{i

i ndependent |y dlected from the specifie Uptl ons.
"Therapeutically effective anmount” nmeans an anount of
at | east one desi gnat ¢Bdpound, that silgni ficantly

i nhibits proliferatfon apd/ or pr event?\) RaRbNH
differentiation of #0a huxagn tumor ce ncl udi ng
human tunmor cel | R ndsl CoMypounds of the present

i nvention as exerrpl i fied advant ageously show 1C5Cs
from about 1 nM tof¥¥¥out 1000 nM, 25 The present

i nvention al so provides pharmaceuti c&,{momtl ons
conprising at | east one conpound of

phar maceutically acceptable salt or este -:@ R5
and a pharmaceutically acceptable cgz eNor

exci pient. WD 2007/ 063013PCT/ EP200 fRAB3The Rs
general nethods for the preparat} conpounds of
formula (I) are given in schenes 1, 2, 3 an

wherein, unless explicitly otherw se st a{&i al |
substituents ( Xi, X2, Sg8henR23 R3, R4, R5 and R6)

have t he neani ngs given above. 5 Briefly, the process'
i nvol ves the formation of inmidazoline ( V) either

TSR RARON F Syie  wi f ani, ol

ardiewei acrordiag (to the Pefioliboswef Fﬁypar;aglrammw)doam)l ogspectively.
(method 1, schene 1), or by reaction of a

tetrasubstituted 1,2-diamne ( Il ) with an aromatic
Tkgé)gﬁlpeﬂ” (n Mrﬁnu‘lé(\ﬁh?opﬁﬁﬁ@rﬁé% i2fa grdup @deydingte MeRtiNof R7
net hod 2, schene

as defined above.

Preparation of diamine intermediates -

The diafnine intermediates were prepared either by the reductive coupling of
imines via the process described by Volckaerts [B. Bracke, E. Volckaeris, A. T.
H. Lenstra, H. J. Geise, H. J., Bulletin des Societes Chimiques Belges, 1990,
99, 797-801.] (method 3} or by the reaction of 1,2,5-thiadiazole 1,1-dioxides
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The imdazoline (V) is reacted with phosgene to form
carbanoyl chloride (VII) which is then reacted with

wo ¥y ae1Pf the general formula RaRoNH to for ”i'é'f‘/%mooﬁmssﬂs
correspondi ng urea derivatives of formula (1),
t hose derivatives wherein R3 15 is a group - Ob
with Grignars reagenls ig advesess deserbeskalrapwie [H) i & ansare, A.

d f 0 me 3). The
Noros R KARG SRRME ook e L (Bhe Rl A
chI orides of formula (M11l) in the presence of a base
such as triethylamne to formthe correspondi ng am de
atives of fornmula (1), thus those derivatives
wherein R3 is a group and R7 has a nmeangng accordi ng
to paragraph i) as defined above (route (B

3). Xhe absol ute sxereachem stry of the\ae NNH,
enant i.orrer (1) is det ned based 25on the
crystal stryetp®lof 4i t SSeBhk® wi th RUNsT VN> NHs ee
Vassi l ev, L. etllal . Science 04 303, 84 { WO

2007/ 063013 Pr e%ar ation of imdazolinesX;
gllarl\rllHneS Wi t(q,||§c)| ds R4 a. R@mb)PCT/ EP2006/ 0617f1ﬁ3) R4

5 Scheme 4
Method 4:
X, X, X,
C Qe Oy
=N 4 RimgBr N NH,
— 'S\\ e i S\\ —_—
O R T e
XZ xz xz
(1X) (X) {n)
10 Scheme 5

The following examples and references are provided to aid the undefstanding
of the present invention, the true scope of which is set forth in the appended

15 claims.
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"NH2 R2 ( 1V) 5Scheme 1 Method 2: diamnes with
esters 10Schene 2 WO 2007/ 063013PCT/ EP2006/ 068748

wo MFbyRid zation of the im dazolines PCT/EP2006/068743

General: In the examples temperatures are indicated in degrees C. For mass
spectral data, values are given as the MH+/Z ion obtained in the positive mode,

electrospray measured on a Micromass Platform | mass spectrometer.

Example 1
meso-2,3-bis-(4-chlorophenyl)-2,3-butanediamine

cl
O NH,
O NH,
Cl

A mixture of 15.0 g (97.3 mmol) of titanium trichloride and 480 mL of
tetrahydrofuran under an argon atmosphere was cooled o -15 °C and then 48.64
mL of a 1 M solution of lithium aluminum hydride in tetrahydrofuran was added
dropwise. The mixture was stirred for 10 min, then heated to reflux for 1 h. The
mixture was cooled to room temperaiure and solutions of 50 mL of ammonia in
192 mL of tetrahydrofuran and 15.04 g (97.3 mmol) of 4-chloroacetophenoné in
240 mL of tetrahydrofuran were added simultaneously over 40 min. The mixiure
was stirred overnight at room temperature, then cooled to 0 °C and écidi-fied by
addition of 2 M hydrochloric acid. The aqueous phase was exiracied with
dichloromethane, then made basic by the addition of 2 M sodium hydroxide
solution and extracted with dic'hloromethane. The latter dichloromethane phase
was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure to give 4.64 g of ‘.2,3—bis—(4-chlcrophenyl)-2,3-bUtanediamine
as a mixture of meso and dl-isomers. This material was used without further

purification in subsequent reactions.
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5Schene 3 The group RaRbNH in schene 3 neans a
primary or secondary (also cyclic) am ne according to

wo bieneisd nitions of R7, paragraphs ii) to Vi)pc1/EP2006/068748
respectively. 10 The group R' in formula (VII1) of
schene 3 is a group according to itemi) of R7 as
defi ned above. Preparation of diam ne internedi ates

E{iﬁ@éi%%am ne intermedi ates were prepared either by
ctive coupling of i mnes via the process

rate &S| 5eY-4y-Bisettderaph ehil) - 2Bfdafted;bulyl)-Redtbdoae phenyl pd,5-
T. H nstra, Ceise, H J., Bulletin des
d'%%ﬁ)é‘f‘tg“‘%}’%f’qﬁéémé@@é% 1990, 99, 797-801.]

(method 3) ok by the reaction of 1,2,5-thiadiazole

ch. 1: di oxi des ) WO 2007/ 063013PCT/ EP2006/ 068748 wi t h
ar d re.-ents “via a process described by Pansare
. Rai, S. N Kate, Synlett, 1998,
Met hod 3: (\/IIa)(VII\/p)

Method 1:

A mixture of meso-2,3-bis-(4-chlorophenyl)-2,3-butanediamine (70 mg, 0.226
mmol, exampie 1) and triethylamine (62 uL, 0.226 mmol) in 2 mL of
dichloromethane was reacted with 0.225 mmol of 4-(fert-butyl)-2-ethoxy-benzoyl
chloride (prepared from the reaction of 0.225 mmot of 4-(tert-butyl)-2-ethoxy-
benzoic acid and 0.34 mmol of oxalyl chloride) for 30 min at room temperature.
The mixture was partitioned between 10% sodium bicarbonate solution and
dichloromethane. The dichloromethane extract was washed with water, dried
over an'hydrous sodium sulfate, filtered and concentrated under reduced
pressure to give the crude amide mixture. Purification by chromatography on
silica gel, eluting with hexane-ethyl acetate (3:1) provided 20 mg of N-[2-amino-
1,2-bis-{4-chloro-phenyl}-1-methyl-propyl]-4-(tert-butyl)-2-ethoxy-benzamide.
The intermediate was refluxed under argon with 0.5 mg of toluenesulfonic acid
monohydrate and 7 mL of toluene for 3.5 h, then cooled, taken up in ethyl
acetate and washed successwely with saturated sodium bicarbonate, water and
brine. The ethyl acetate layer was dried over anhydrous sodium sulfate, filtered,
and concentrated under reduced pressure. Purification by chromatography on
silica gel, eluting with ethyl acetate, followed by ethyl acetate-methanol (95:5)
provided 9.5 mg of rac-(45*,5R*)-4,5-bis(4-chlorophenyl)-2-(4-(tert-butyl)-2-
ethoxy-phenyl}-4,5-dimethyl-4,5-dihydro-1H-imidazole. LR-MS: 495.0 [(M+H)"]
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Method 4: ( I X )( X ) 10Schenme 5 The foll ow ng
exanpl es and references are provided to aid the

wo dadeEstandi ng of the present invention, the p&HgP006/068748

scope of which is set forth in the appended 15cl ai ns.
WO 2007/ 063013PC T/ EP2006/ 068748 Ceneral : In the
exanpl es tenperatures are indicated in degrees C. For

N@@ﬁg;%gectral data, values are given as the M/ Z ion
ed in the positive node, el ectrospray neasured

on a Mcrormass Platforml|ll mass spectroneter. 5

Ao of IRpso R bis G SRRIROTY -3 A AIRsIREIAG (250, £08 mmol,
e%pl@:'ﬁ '”hQ’.OAHF]or | DSn@Bva%Sa&&j {0 sIutiBR/oX tr%et gla[ummum (4

trtaniumtr ean 480 nmL of tetrahydrofur
min 8bt selntian gotoleenm Ytetd ind nbelf teluene ald <. ahle mixture
M.sol.utio

Wi GhrEE el G aParu s ol lensritir B Cas feve buty-2-
eﬂfmg?yifkﬁz@gﬁaec&d matRd d<ter (P01 B 8.9 Mk inerd /L dfqoliRinkeUras
added. The mixture was heated to reflux for 2.5 h then cooled to 0 °C and
quenched by the dropwise-addition of saturated potassium sodium tartrate
solution. The mixture was extracted with ethyl acetate and the ethyl acetate
fayer washed successively with 10% sodium bicarbonate solution and brine, then
dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. Purification by chromatography on silica gel, eluting with hexane-ethyl
acetate (1:1) provided 710 mg of rac-(45*,5R*)-4,5-bis(4-chlorophenyl)-2-(4-(lert
butyl)-2-ethoxy-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazole. LR-MS: 495.0
[(M+H)"]

Example 3

rac-(4S*,5R*)-4 5-Bis(4-chiorophenyl)-2-(4-(feri-butyl)-2-ethoxy-phenyt)-4,5-

dimethyl-4,5-dihydro-1H-imidazole-1-carbonyl chioride
i )
Ty &
"'-. N .
2
/©‘--¥~*©J< '
cl o7 ¢

To a solution of rac-{45*,5R*)-4,5-bis(4-chlorophenyl}-2-(4-(tert-butyl}-2-
ethoxy-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazole (710 mg, 1.43 mmol,
example 2) and triethylamine {400 ulL, 2.86 mmol) in 12 mL of dichloromethane
at 0 °C was added 1.13 mL of 1.9 M phosgene in foluene solution (Fluka). After
stirring for 30 min the mixture was taken up in dichloromethane and washed with
water, dried over anhydrous sodium sulfate, filtered and concentrated under

reduced pressu're'. Purification by chromatography on silica gel, eluting with
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15 m xture was cooled to roomtenperature and
solutions of 50 nL of anmmonia in 192 nL of
wo bibhgdtyslr of uran and 15.04 g (97.3 mol ) of PCT/ER2006/1G8748
4-chl or oacet ophenone in 240 nL of tetrahydrofuran
wer e added sinul taneously over 40 mn. The m xture

hexaneseihwt aeetatre il hartovided R Mopip@cAtor SR #edrbis(4-

| L e i _
oIV B 2B AShY- L BB nolyP M ppyoro-ti
imitl&bol201-gatlohor chiretidéngs atwiee salide basic by the
addition of 2 M sodi um hydroxi de sol ution and
extracted with dichloronethane. The latter
j onmet hane phase was dried over anhydrous sodi um
5 Efb lé’ﬁ’ filtered and concentrated under reduced
(43, &6 4, 8-Bis(dgchMeraphhyl-{4-(tert-butyl)-2-ethoxy-phenyl)-4,5-dimethyl-

, 3- bi s-(4-ch| or eny]) -2, 3-but anedi ani ne as a
4%‘1‘&9)6‘?"@’ “’W@?Oﬁg'#b?’gﬁé’ﬂ@!c}%hi s material was
used wi t hout further 25purification in subsequent
cl.eactions. 2007/ 063013PCT/ EP2006/ 068748 Exanple 2
r@S*, 5R19)- 4, 5- Bi s(4-chl orophenyl)-2-(4-(tert-buty
1) Lhoxy- peeqyl ), 4,5- di nethyl-4,5-di hydro-1 Hi
m dazol . N thod 1: A m xture of
PSR BN S- chlor ophenyl) - 2, 3- but anedi am ne (70
-[@ nmol , exanple 1) and triethylam ne (62
CUL,™0.228 mol) in 2 nL of dichloronethane was
reacted wth 0.225 mol of '
4-(tert-butyl)-2-ethoxy-benzoyl chloride (prepared
fronpi.: i . I
10 A PR T o U I 5 Bls{chiprgphigny )2y (4 (fort buty)
2-eftedyHpredrydr 4,8 i medny 1305 di mydro- Hb-amidazojeet -aadvanyl Thieride

(eBpEal b anEY suBararpai Ui ahtemaoBrR HeTah Lstrment Mult-Gram
I, dh&BSIOC KrRPRRTSDSX 8,28k cp@%wfaﬁqiowah é:@iér% witflr1524

over anhydrous sodiumsulfate, filtered an
acipitiie imcadbonrdiexidep gave theptids sampoundgi ve the crude
am de m xture. Purification by chromatography on

15 silica gel, eluting with hexane-ethyl acetate (3:1)
Exdmplglgd 20 ng of | : . -
I 2-am nol, 2- bi s- (4-chl oro-phenyl)-1-net hyl - propyl] -4 :
(43¢ 58@14MMLQ-BES(étcmb&r@pbeﬁglgrrzr[ée(tefz@uM)eaaih@*méewl]e%-
di ﬁ%ﬁhﬂ%@%—% rr]atjlg ‘.il—g-[:rpl 298114 WI}EQrb%n?I]ﬂgpi%%razi nyljacetyl]-morpholine
Cl >
o]
\©"t., ~N
| \>_<\ >_é
\"'At'}\ /\\
N .
cl 0 N
=~
o \ O
20

- To a solution of rac-(48*,5R*)-4,5-bis(4-chlor0phenyl)-2-(4-(tert—butyl)-Z-'
ethoxy-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazole-1-carbonyl chloride (50
mg, 0.09 mmol, example 4) in 5 mL of dichloromethane at 0 °C were added
triethylamine (165 ul, 1.186 mmol) and 4-(1-piperazinylacetyl)-morpholine (20
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nonohydrate and 7 nL of toluene for 3.5 h, then
cooled, taken up in ethyl acetate and washed

wo SiEeERes vel y with saturated sodi um bi car bonaperEpedosies74s

and brine. The ethyl acetate |ayer was dried over

anhydrous sodi um sul fate, filtered, and concentrated
9% BuRlePakvesd frredupis) i hedpixire was allowed to react for 20 h

af HTLREN IR AEhiBRAhe ¢ SRS weshid Sbctihihelhifh 10%
sqdiokn biegrtﬁxn&tmandﬁfvater The dlchioromethane phase was dried over
gh;gdrgf}ss soglum suf?at gere((::lhelmo g nhceerr]1 ra%e urgéler(rteg[xéeg ptré/slsure.

Pﬁ@{_ : ggg%wwgﬁaﬁlﬁ%\@uhcégéréﬁhm@mhléfhyifadé?étalrﬁe.thano|

(%@)mmmﬁm/n@ﬁﬁW—O@?ﬂlﬁ*)%{[ﬁdbﬂ,&-bi%4@1|Iqropbenyﬁ-2-[4-(tert—
o TR b T

p.@@ R céty&]%bihbmm@f Sépmﬁ&ybﬂimm%r%y cial HPLC

utlonlnto uene, Aldrich) in 24 nlL of toluéne at

9@\/6{24m0h{48 (BP0 el -§{i 3-bisd-chlamepheny!)o2 (- (tzot-utyl) R-ethoxy-
[ O r r ] h 4- [tz -2 . .
PRSI SR RVIE s M fioTH doidaPbl 1 344 bt -pipeyedinylacen
mbfptidlinef HrQlMSf(ES/\@ﬁ/z}idQI@dlatJ@ forC S HNR OASE: Iy 732.3235,
reflux for 2.5 h then cooled to 0 C and 10 quenched
observed /dAcid@/se addition of saturated potassium
sodiumtartrate solution. The m xture was extracted
wth ethyl acetate and the ethyl acetate |ayer washed

Ezampbs i vel y with 10% sodi um bi carbonate sol ution and
then dried ov s sodiumsul fate

(& 5 el Setis s ORI x@amtnn Srethony-phenyll-4,5-
|
aifiihy£8idi B LR REBOPILARAIGAIST-DiRicR] ) © vt 19

rac- (4S*, 5R*\- 4, 5- bi s(4-chl orophenyl) 2-(4-(tert-

. C - 2- et hgky- pheny1l) - 4, 5-di net hyl -4, 5-di hydro-1
H- OLR-MS: 495.0 [ (M+H) +] Exarrple 3.
2 Y I

: |s(4 chl oropheny1) - 2- (4-(tert-but
yl ) -2- e}l hoky

dot

1
=
-
3.
o
QD
N
=i
(D
|_\
O
QD
-
o
o
=}
=

chl ori de

Cl

In a manner analogous to the method described in example 5, rac-
(45*,5R*)-4,5-bis(4-chlorophenyl)-2-(4-(tert-butyl)-2-ethoxy-phenyl}-4,5-dimethyl-
4,5-dihydro-1H-imidazole-1-carbonyl chloride (50 mg, 0.09 mmol) was reacted
with piperidihe (Aldrich) to give 24 mg of the title compound after chiral
separation. HR-MS (ES, m/z) calculated for CasHsoN3O2Cle [(M+H)"] 606.2649,
observed 606.2650.

Example 7
(48, 5R)- 1-[[4-[[4,5-bis(4-chlorophenyl)-2-[4-(tert-butyl)-2-ethoxy-phenyl]-4,5-
dimethyl-4,5-dihydro-1H-imidazol-1-yl]]-carbonyl]- 4-[3-(methylsulfonyl)propyl]-

piperazine
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To a sol ution of
rac- (4S*, 5R*) -4, 5- bi s(4-chl orophenyl)-2-(4-(tert-buty

WO do’n%gsms  PCT/ER2006/068748

oxy- phenyl ) -4, 5-di net hyl- 4, 5-di hydro-1
e (710 ng, 1.43 mml exanpl e 2) and triethyl am ne
400 uL, 2.86, mol) in 12 nL of dichloronethane at 0
added 713 nL of 1.9 M phosgene in tol uene
m Xt=dr

After stirring for 30 min the
i n di chl oronet hane and washed
W t b _wal.er ver anhydrous sodi um sul f at e,

fi "é 3nd icentrated under 30reduced pressure.

t ofr aphy on silica gel, eluting
Wi t h 200%8@01 SEP2006/ 068748 hexane- et hyl
acetate (4:1) provided9689 ng of
rac- (4S*, 5R1- 4, 5-bi s(4- ch
| orophenyl)-2-(4-(tert-butyl)-2-ethoxy-phenyl)-4, 5-di
et gl il NSRS 1T MG besabanH eRiAE slaac
asaV\%Hescgll @Exa €e4 ?48, ! SXdmpIE' S, Fac

(BR)5R) 4, Bikig(4- Mr@pbphyﬂg&tocl- Gte(hb%ylﬁt@tbmwpbm@lkﬂtfndimethyl-
4,§n@Feaymllﬁ4@2déj 'olqg@%régp ! }cgff mg?b %@Zﬁﬁ%l)lwgg rrc?acted
witR e3¢ @ethRbutto Byl Hre - 9merpaﬂﬁ8qomb)m%roﬂ,43rébaféd 8y'H¥dcribed in
Fot_ouhi, N. et al. WO 2005110996) to give 24 mg of the title compound after
chiral separation. HR-MS (ES, m/2) calculated for CagHasN4O4SCls [(M+H)']
727.28486, observed 727.2846.

)

Example 8 _
(4S, 5R)- 1-[[4-[[4,5-bis(4-chlorophenyl)-2-[4-(tert-butyl)-2-ethoxy-phenyl]-4,5-
dimethyl-4,5-dihydro-1H-imidazol-1-yl]]-carbonyl}- 4-[3,3,3-trifluoropropyl}-

piperazine

Ina manher analogous to the method described in example 5, rac-
(45*,5R7)-4,5-bis(4-chlorophenyl)-2-(4-(tert-butyl)-2-ethoxy-phenyl)-4,5-dimethy!-
4,5-dihydro-1H-imidazole-1-carbonyl chloride (50 mg, 0.09 mmol) was reacted
with 4-[3-(methylsulfonyl)-propyl]-piperazine (0.09 mmol, prepared as described
in Fotouhi, N. et al. WO 2005110996) to give 38 mg of the title compound after
chiral separation. HR-MS (ES, m/z) calculated for Ca7H4aN4O2F5Clz [(M+H)"]
727.2846, observed 727.2846.
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2- et hoxy- phenyl ) -4, 5-di net hyl - 4, 5- di hydr o- 1H- i m dazol
e-1-carbonyl chloride (exanple 4) by supercritical
wo bdotosboghr omat ogr aphy (Berger Instrunent Ml t peBERM06/068748
1, Daicel ChiralPak OD-H 3 x 25 cm 35 C at 100 bar,
el ut| ng with 15% acetonitrile in carbon di oxi de) gave
the title corrpound. 15 Exanple 5 (4S,
ExShiofs bl 44[ 4, 5- Bi s(4-chl orophenyl) - 244-(tert-butyl)-2
- ~-phenyl]-4,5- di nmethyl-4,5-di hydro-1 Hi
21145 R -2y} isat- Botyl- 2dethoxy-ppenyl k-4, 5-bis-(4- chEoro -phenyl)-4,5-

dwﬁ%h»?'a%‘éyciﬁﬁ"é E\hﬁa@achrapaﬂmgw%ﬂasﬂ?b 2lg 1

utho y-phenyp>-4 5-di net hyl - 4, 5-di hydro- 1Hi m dazol e-
{ cploride (50 ng, 0.09 nmmol, exanple 4) in
i chl met hane at 0 C were added
, 1.186 mmol ) and
{azi acetyl)-norpholine (20 38 WO
BCT/ EP2006/ 068748 ng (0. 097 nmol, Gakwood
N. The m xture was allowed to react for 20 h
aigd t gp)taken up in dichloronethane and washed
su 'vely with 10% sodi um bi carbonate and wat er.
HJe di chl or onmet hane phase was dried over anhydrous
sodium sul fate, filtered and concentrated under
reduced pressure. 5Purification by chromat ography on

;:r Ll,%i%&ag@eeh%hlﬁ to tﬁeta I&Yethgg %tegén tInhgxnaomplg%S 2% OR)-2-
(4-RHt- Mfr?_z et’ﬂAgi’M‘EM% érsb(uSérﬂor%hﬂ)Wér@ﬂah@@ydﬂne@M -4 5 Riihydro-

rtbut di  net hyl'-
mhgiaizcdeﬂ eanbonylomtjomda(gxqm@etﬂqu reBCted wnth 2 -piperazin-1-yl-

10 a@ERFEHVA R AR LiGATe) B e e Foriina. HR-Ms
(BB A4 tafeubited %ﬁ@&e%mé@m} )(MBH Y 664816 UdbBrved 8645.2810.

oXy-

Example 10
2—{4—[(48,5R)-2-(4-tert—ButyI-2-éthoxy-phenyI)—4,S-bis-(4—ch|oro—pheny!)~4,5—
15 dimethyl~4,5-dihydro—imidazole—1 -carbonyl]-piperazin-1-yl}-1-pyrrolidin-1-yl- |
ethanone
>

Cl N J
cl (\NFLO
Ng\\,N\)
$

In a manner analogous to the method described in example 5, (45,5R)-2-
20  (4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-

imidazole-1-carbonyl chloride (example 4) was reacted with 2-piperazin-1-yl-1-
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10 phenyl]-4,5-dimethyl-4,5-di hydro-1 Hi
m dazol - 1-yl ] carbonyl] - 1- pi perazi nyl ] acetyl] -

wo fRreéweli ne. HR-MB (ES, mz) calculated for pcr/EP2006/068748

CA3MBONG04CL2 [ (MeH) +] 734. 3235, obser ved 734, 3237
Exam 5(4S, R).- . ]
pm@% 3@-9&%@%@% Tk 6@%@‘1‘7 ”’29 t'-tiﬁ cRmPPURG: W-'\&S S, m2)

er|d| ne In a nanner analogous to t he nethod

Edescrlq d in exanple 5, rac-

MR’*) 4, 5-bi s(4-chl orophenyl)-2-(4-(tert-butyl)

N:= (@ dﬂ@SJBFB@ IortBubi gl @I‘P:bkylphenyl) 4 5-bis-(4-chloro-phenyl)-4,5-
ih chl 50 ng,

dro-1 |mdazole 1- car bony ori de
dlmeabyln%MIhvdw :rrm:t@@warbomrlbememam 1p-ethydhacetamide
give 24 ng of the title conmpound after chiral
par ati on. HR- (ES, nmz) calculated for
MF2N302C12 (I\/H—|) +] 606. 2649, observed 606. 2650.

25 @'. e 5R) -
11 4- &y @. gt ophenyl)-2-[4- (tert-butyl)-2-et
hoxy SR - 4, R-7di

met h L, 5- dro- 1Hi m dazol - 1-yl Thcar bonyl ] -
448~ (A éhyNsu I fo nyl)propyl]- pi perazi ne WD
2007/ 06 \}PCT/ EP2006/ 068748
O N
~
N
H

In a manner analogous to the method described in example 5, (45, SR) -2-
(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4- -chloro-phenyl)-4,5-dimethyl-4,5- dlhydro-

.imidazole-1-carbonyl chloride (example 4) was reacted with N-{(2-piperazin-1-yl-

ethyl)-acetamide dihydrochloride (prepared as described in Fotouhi, N. et al. WO
2005110996) to give the title compound. HR-MS (ES, m/2) calculated for
CsaH43N503C|2 [(M+H)+] €92.3129, observed 692.3125.

Example 12

N-(2-{4-[(45,5R)-2-(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethyl)-
methanesulfonamide

o >
Qb
A

=0

/]
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In a manner anal ogous to the nethod described in
exanple 5, rac-

wo bdbPoePIE ) - 4, 5- bi s(4-chl orophenyl) - 2- (4- (t ert ppylrpidecesr4s
- et hoxy- phenyl) -4, 5-di nethyl - 5

4, 5-di hydr o- 14 i mi dazol e- 1- cag bgnyl _chl ori de (50
0. 09 %ﬁ%ngrnoqﬁégn:awéo i @ﬁﬁéathog%scﬁbeg n exa ple §ﬁ4s,59.)-2-

(zgfgegﬁ gﬂ@gﬁyétﬁdgie;f @H&HQI ‘E @o&ﬂéﬁzkﬁ&é{l)‘)ﬂf@%@thl-4,5—dihydro-

uﬂl@ﬁd]ﬂe@'eéﬁmonpl mluedQQexaganE 4)head redoted withdHi@ pidararin-1-yl-
| ated f.or

Py ROI R e e g0y O s BIOBS R PTG o8 Gors B i Fotou, N

5 6119! W‘@'B@'OBWOQ%’)SO gﬁ\ﬁ% the title compgund. HR-MS (ES m/2) calculated
bi s('4- chl or ophenyl)-244-(tert-butyl)-2-et

fdn@eyHmhb@ySPb‘[(M#ﬂT r?ﬁEh&TQQQ. @s@wawasbzzsn i

m dazol - 1-yl | car bonyl L
4-13,3,3-trifluoropropyl !l pi perazine In a
E 1@nal ogous to the nethod described in exanple

[(#8.SR)425¢4-teet Byd-hethoxyqhiesybpherja-{4-ghiato-phenyl 1ue-wimethyl-

10 4R AnGaRARARAIN 14 STIHIRM b pibdlzin v lmetgaggne

mol ) was reqcted 20 with
CH; met hyl syl fony1) - propyl kpi perazine (0.09 mol,
eg as @escribed in Fotouhi, N et al. WO

R-MS (ES, m z) calculatedfor
[ (MtH) +] 727. 2846, observed 727.2846.
©13PCT/ EP2006/ 068748 Exanple 9

HO

In a manner analogous to the method described in exaniple 5, (4S,5R)-2-
(4- tert—butyI-Z-ethonyphenyl)-4.,5-bis-(4-chlor0-phenyl)-4,5-dimethyl-4,5-dihydro-
15 imidazole-1-carbonyl chloride (example 4) was reacted with 2-piperazin-1-yl-
ethanol (Chemical Dynamics) to give the fitle compound. HR-MS (ES, m/2)
calculated for-CasHasN4OsCla [(M+H)*] 651.2863, observed 651.2863.

Example 14

20 (S)-4~[(4S,5R)-2~(4-tert—Butyl—2-eth6xy—phenyl)-4,5-bis-(4—ch|oro-phenyl)-4,5-
dimethy]-4,5-dihydro-imidazole—1 -carbonyl}-1-methyl-piperazine-2-carboxyilic acid
methyl ester
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2-{4-[(4S, 5R) - 2- (4-
tert-Butyl-2-ethoxy-phenyl)-4,5-bi s-(4-ch loro-p

wo b@npdsorst, 5- di et hyl-4, 5-di PCT/EP2006/068748

hydr o-i m dazol e- 1- car bonyq- pi perazi n-1-yl bacetam de
5 In a manner anal ogous to the nethod
described in xanple 5, (4S,5R)-2-

A t- buty L 2- et hoxy- phenyl) -4, 5- bi s- (4-chl or o- phen

dlzlms | -4, 5-di hydroi m dazol e- 1- car bonyl
£ (keX was reacted with
Bz, - IQacet am de di hydrochl oride (Matrix

to give the title conmpound. HR-MS (ES,
Qted for C36H44N503C12 [ (M+H) 1 664. 2816,

o ]

obser ed 664.2810. Exanple 10

2-{4- N&45, 5Ft) - 2-(4-tert-Butyl- 2-et hoxy-phenyl)-4,5-b

i s-(4-ch 6o-pheny1)-4, 5- 15di nethyl-4,5-di hydro-i
1

m dazolge- 1< car bonyl kpi perazi n-1-y11-1-pyrrolidi
n-1-yl -\ et hanone In a manner anal ogous to
the nmet hod described in exanple 5, (4S,5R)-2-
20(4-tert-butyl-2-ethoxy-phenyl)-4, 5-bis-(4-chloro-ph

oh o el apAPass adht Hifad ERERss! ( SrarahB L fas sm)-2-
(4ntelt-MJtyﬂ-2 dﬁoxmémymﬁﬁ@l@?&ﬁfbrﬁ?@%ﬁﬂpﬁ%Ydii?nethyl -4 5-dihydro-

imidazole-1-carbonyl chloride (example 4) was reacted with (S)-1-methyl-

piperazine-2-carboxylic acid methyl ester (Aldrich) to give the title compound.
HR-MS (ES, m/z) calculated for C37H45N404C|2 [(M+H)+] 679.281 3, observed
679.2805.

Example 15 7
5-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-{3-methanesulfonyl-propyl)-piperazine-
1-carbonyl]-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-2-tert-butyl-4-ethoxy-N,N-
dimethyl-benzenesulfonamide .

S

In a manner analogous to the method described in example 2, meso-2,3-
bis-(4-chlorophenyl)-2,3-butanediamine (example 1) was reacted with 4-tert-
butyl-5-di methylsuIfamoyl—2—ethoky-benzoic acid methyi ester (prepared in an
analogous manner as described in example 43) in the presence of
trimethylaluminum to give rac-5-[(4S*5R")-4,5-bis-(4-chloro-phenyl)-4,5-
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30

pyrrolidin-1-yl-ethanone (Aldrich) to give the title
conpound. HR-M5 (ES, mz) cal cul ated for

WO%Q/@GS])@’\EOQ’C]-Z [ (M-H) +] 718. 3285, observed ¥¢&BuaR6068748

Exanpl e 11 5N-(2-{4-[(4S, 5R)-2-(4-
difqge}arj&yigéllj t§ydlllaydrg 1hHO)|(r¥| c%g%]%-l))l]:g-’tgft—% ty? 4- éth%)lgy ?\I N ﬁrehhyl—
dro-i m dazol e- 1- car bonyl i - pi per azi
bé??ilé_ﬁquﬁ '?%yHévacet am de In a manner )a/mal gggus to the
met hkmda desmer malogmueﬁarme edihod 48s8ie®in example 3, rac-5-
ter but x - phenyl 5- ¢h h
%%‘ VPR RS Gt B ol A S mletiv s ineira Bk Fgagel-2-vi-2

h
Sl “m%'ﬁ“*t”é*“%?i%iﬁ%‘&%“&?%y&rgsﬁrtgr.‘rr

pmcpﬁmm:edheprm dfddethylaraine dbigiveNraceid S ISR " Wa- (4~ fert-butyl-5-

aR st 2t Rk e S Rrni T Ve 5 Clipsty-4.5

diabgerivgdassleé- Béaonlbciiisad®! ThdZarbamoyl chloride was then reacted
4-tert-Butyl-2-ethoxy-phenyl)-

(2-14-[(4S, 5R
witlpil s(s(mebar@swfgmglrggpylarp@ergzlne dihydrochloride (prepared as

dr%g‘c]ﬁ' Béphé IF)%taﬁ@/ ﬁl a%@ém@@r%% a lrbggé)bﬂ%é]prgéé)r?crea&f' tﬁeﬂwylami ne

1020 (RSB HEPpbERA ARG AR Ad8 mixture. Mhesermiceiers were then
anal ogous to the nmethod described in exa
sqn@saeﬂ) byysupercriial-flyid 9ﬂtozn%tpabaahyp(aeége nﬁ]s;rume@l Multi-Gram I,
ISORRPSING )
Dﬁ'céfgﬁﬁ,a@’a%‘%( D Iﬁ%‘;ﬁg ?E oc?]rgiﬁa’? . Q@j Jo(ai uﬁ'r:w% wir)h 30% methanol
mrcmlocbredlomddj HR MS (ES, m/z) calculated for C40H53N50582Cl2 [(M+H)*]

azi hyI ) - met hanesul f onam de
83 é%ﬁo&ﬁ %@3 érsg ared as described in Fotouhi, N
5 et at WD 2005110996) to give the title conpound.

HR-M5 (ES, mlz) calculated for C37H48N504Sd 2
782. 2799, observed 782. 2787. Exanpl e 13

Example 16 _
re TRt 4 B ioge BOARKY A mr ey o e bt B
imidd#bt 2yl p iR xy-phBii) QDmeﬁrywrdspiénwillérret hanone

)
SR
SaAe

Cl

Cl

In a manner énalogous to the method described in example 2, meso-2,3-
bis-(4-chlorophenyl)-2,3-butanediamine was reacted with 4-(cyanodimethyi-
methy!)-z-ethoxybenzoic acid methyl ester (prepared as described in Fotouhi, N.
et al. WO 2005110996) in the presence of trimethylaluminum to give the title
compound. LR-MS: 506.0 [(M+H)]

Example 17
rac-{(45*,5R*)-4,5-Bis-{4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-ethoxy-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chioride
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In a manner anal ogous to the nethod described in
exanpl e 5, (4S,5R)-2-
woO bob7/0630is but y1- 2- et hoxy- phenyl) - 4, 5- bi s- (4- chporRPRINEG63748
y1) -4, 5-di nmet hyl - 4, 5-di hydro- 15i mi dazol e-1-car bonyl
chl oride (exanple 4) was reacted with 2-pi perazi
Cg-l-yl - ethanpl (Chem cal Dynamics) to give the title
YD O (ES, mz) calculated for
Ml- H) 1 651. 2863, observed 651. 2863.

4S, - 2- E—Nt ert-Butyl-2-ethoxy-phenyl)-4,5
4t chl or o- phenyl) - 4, 5-
efhy 4, 5- di hydro-i mi dazol e- 1- car bonyl | - 1- net hyl - p
i pérazi ne-2-carboxylic acid nethyl ester WO
2007/ 063013PCT1EP2006/ 068748 I n a manner
I to th t had d i b [ le 5,
?2; @1%) ?T%e_nn%r anglorgr;%us%o thee ?r(l:erthog (cjielscr:]ri gé(da {rripex%mple 3, 2-{4-[rac-
S g, -enRTAPhE} méthy1-Bisscihga ALiRI@RRIN-2-yI)-3-
(ﬁﬁ@ 5%%%&5[‘%4&%.“2%%%) 5|étn‘?da'zo Ie-gl- car blor[1y vl
5 ethbkpiphdayl}-2amethyd-ptppioaidriedazampled ThwaSyedcted mhithl phosgene in
pi perazi ne; 2- carboxyl j ¢ .aci.d thyl ester (Al drich)
R PIEPYICS PETEIDIRINH5CaIKE e i £5mpating )
cal cul ated for C3+145N404C12[ (MH) 1 679. 2813, observed
679.2805. 10 Exanple 15
Example 18R) - 4, 5- Bi s- (4- chl or o- phenyl ) - 144- ( 3- et hanesu

2P 53 APl Dl BBLS Bhe R 25 R0 e 5 itShy -propy
10 pib@rafzgtwﬂ whrdo®f P8¢ diMethyIch, Srahydro- tiewvariaze s 8-y 8-ethoxy-
pl?gnvl)-g-methyl-propionitriIe

>

Cl
QU
~-N
N CN
N

In 2 manner analogous to the method described in example 3, rac-

15 (45",5R*)-4,5-bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-ethoxy-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with
1-(3-methanesulfonyl-propyl}-piperazine dihydrochloride (prepared as described
in Fotouhi, N. et al. WO 2005110996) to give the titie compound as a racemic
mixture. The enantiomers were then separated by supercritical fluid

20 chromatography (Berger Instrument Multi-Gram [, Daicel ChiralPak OD-H 3 x 25
cm, 35 °C at 100 bar, eluting with 35% methanol in carbon dioxide). LR-MS:
738.0 [(M+H)"]

46



10

15

20

15 In a manner anal ogous to the nethod described in
exanpl e 2, neso-2, 3-

wo Bdognésnehl or ophenyl) - 2, 3- but anedi am ne (exanﬁbfmi’)oowoﬁsns

was reacted with
4-tertbhytyl-5-di net hyl sul farmyl- 2- et honr-benzoic acid
f—-&ﬁﬂlﬂlﬂéster (prepared in an anal ogous nmanner as

Nggt %Fp”ﬂf gﬁh%hﬁ?ﬂ) bﬁérﬁﬂez PU-ESARSSiRfethyl-methyl)-2-

mto give
eﬂmy@lﬂa(nﬁ%,ﬁ-ﬁfmemyﬁ%ﬁ dl—h@dro}: rhidiapelghieoabond |} pipera@in-1-yl)-
ﬂ?/ 063013PCT/ E1' 2006/ 068748 di net hyl -4, 5-di
%\}’ Feetanesulignamige. -y p2- tert-butyl -4-eth
oxy- N, N- di t hyl benzenesul f onam de. In a manner
; he net hod described in exanple 3,

- chl or o- phenyl) - 4, 5- di net hyl - 4, 5-

bi, S- (4
H dapelony 1) - 2- |
4e¥hoxy- N, N-di net hyl - benzenesul f onam de
gact getyM t h phosgene in the presence of

Ct7ri &t mne to give rac-(4S*,5R1-2-(4-tert-butyl-5-
I
4,

di met ul f anmoyl- 2- et hoxy- phenyl) - 4, 5- bi s- (4- chl or o-
phen 5-di met hyl - 4, 5-

d&hygro |n1dazole 1- carbonyl chl oride. The carbanoyl
95L de was then reacted with

1- (8- et hanesul f onyl - propyl) - pi per azi ne

di hydrochl oride (prepared as 10 descri bed i n Fotouhi
N. et aL WD 2005110996) in the presence of

{11 ey hRARE shaiddolie 1 fife dihé %a@wm@m@%ﬁ%&

m Xt ure e enant® oners were en separa
(4S1ERY 4, 5+bw(4-f:hmmpbenp|m[dg(maang dirBethyemeitimgj-2eetbaxy-

Py St ety e S oAl ey hfeRicB e Fedtted with

NS, A P e s oy

descsgipgrdn f@ioum,che{ al. Q@ 2005 11R0998), t&-ghve thq title pompound as a

RS ERIs *ro Loalhi¥ls el Her Sekiatalh by supersriics! fuid

' cHrOn@tography Berger Instrument Multi-Gram |, Daicel ChiralPak OD-H 3 x 25

cm, 35 °C at 100 bar, eluting with 35% methanol in carbon dioxide). LR-MS:
739.3 [(M+H)"]

Example 20 |
N-[2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-
ethoxy-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-
ethyl]-acetamide
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20ci  CN In a manner anal ogous to the nethod
descri bed in exanple 2, neso-2, 3-
wo beosiési£hl or ophenyl) - 2, 3- but anedi am ne was r eaeiEPdio6/068748
wi t h 4-(cyanodi net hyl et hyl ) - 2- et hoxybenzoi c acid
nmet hyl ester (prepared as described in Fotouhi, N
C1’25et al . WD 2005110996) in the presence of
hyl al numto give the title conmpound. LR-MS:
pl e 17 rac-(4S* 30phenyl]-4, 5-di
5-di hydr o-i m dazol e- 1- car bonyl
N 83013PCT/ EP2006/ 068748 In
gg%l ogous to the method described in exanple

2 {4- QMS*, 5R*) -4, 5- bi s- (4-chl or o- phenyl) -4, 5-di ne

t hyl - di hydro-1H i m dazol - 2-y1] - 3-

Fet hdxy- phenyl }-2-net hyl -propionitrile (exanple 17)

:@5 eacted with phosgene in the presence of
thylamne to give the title conmpound.

In a manner analogous to the method described in example 5, réc—
(45*,5R*)-4,5-bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-ethoxy-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with

5 N-(2-piperazin-1-yl-ethyl)-acetamide dihydrochloride {prepared as described in
Fotouhi, N. et al. WO 2005110996) to give the title'compound as a racemic
mixture. The enantiomers were then separated. by supercritical fluid
chromatography (Berger Instrument Multi-Gram Il, Daicel ChiralPak OD-H 3 x 25

~ ¢m, 35 °C at 100 bar, eluting with 35% methanol in carbon dioxide). LR-MS:
10 703.3 [(M+H)"]

Example 21
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(2-hydroxy-ethyl)-piperazine-1- |
carbonyl}-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxy-phenyl)-2-methyl-

>

CI NO |
Saata
@

15. propionitrile

HO

In 2 manner analogous to the method described in example 5, rac-
(45*,5R*)-4,5-bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-ethoxy-
20  phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with
48



Exanpl e 18
2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl )-1-[4-(3-netha

WO mesussbonyl - propyly 10pi perazi ne- 1-car bonylpetEp2006/065748
met hyl -4, 5-di hydro-1 Hi mdazol -2-yll-3-ethoxy-

2 gy etahel Retdngalbybrmiss) to B8 BRINE sompaund as a
rathh%ﬁﬁniﬁtﬁfé.- #hé-e{?i'ﬁ%tiéﬂwe% Wi 1R Sydaratdtf by SYpsRrittamiuid

yl - met hyl) - 2- et hoxy-
chraeajographg{BergardpstrumentiMuitasamri, RaioeleChiralRals 6HyHH 3 x 25

hl, or-d eact Wit Beo , - .

o 8 "t ot PR 357 mpianolin frbon dioxide). LR-MS:
5 o6d.bydneEitjori de (prepared as described in Fotouhi, N
et al. WD 2005110996) to give the title conmpound as a
racem c m xture. The enantioners were then separated

Eﬁ&mﬁ%’%ﬁc” tical fluid 20 chronat ography (Berger
nt Multi-Gamll, Daicel ChiralPak OD-H 3 x
2-p4-{(48,5Rp-A(%5-Bis-{(A0hloes-phehyi-1Hg- (1 1-ticXoetrahharel Hithiopyran-

carhon djoxide). LR-Ms: .738.0 M FH) + \a)
4-y 8@?@@@6@313@@} tasylokLod @P&@'T—%«é‘ﬁﬂ?@%gj H-imidazol-2-yl}-3-ethoxy-

10 p%&[@e%m%tﬁ@@ﬁgrﬁgﬁ Bi s- (4-chl or o- pheny1l) - 244- (cyano

et hoxy- phenyl ] - 4, 5-di net hyl - 4, 5-di hydr o-i m dazol e-1-c¢c
arbonyl } - pi perazi n-1-y1)- ethyll-methanesul fonam de S

ci O N\ d :
O N);——<E >—<CN
0
I~ - Q |

O=%

o

To a stirred solution of tetrahydrothiopyran-4-one (5.30 g, 43.1‘mmol,

15  Aldrich) in 50 mL of ethyl acetate was added dropwise 32% peracetic acid (24 g,

/ 110 mmol) at a rate to avoid reflux. After the addition, the mixture was cooled to
room temperature and the solid filtered to give 1,1-dioxo-tetrahydro-thiopyran-4-
one as a white solid (5.69 g, 89%). o

Tetrahydro-4H-thiopyran-4-one (6 g, 40.5 mmol) was dissolved in 1,2-

20  dichloroethane (250 mL) with some help of heating. When the temperature goes
back to room temperature, 1-Boc-piperazine (7.62 g, 41 mmol), sodium
triacetoxyborohydride (17.01 g, 56.7 mmol) were added followed by glacial acetic
acid (2.4 g, 41 mmol). The reaction mixture was stirred at room temperature
overnight. It was quenched with water, and the layers were separated. The

25 agueous layer was extracted with 1,2-dichloroethane (3 x 20 mL). The
combined organic extracts were dried over sodium sulfate, filtered and
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In a manner anal ogous to the nethod described in
exanple 5, rac-

WO@GIB’O;SZER{ 4, 5- bi s- (4-chl or o- pheny1) - 214- ( cyan@cwinPeéda 68748

-nmet hyl ) - 2- et hoxy- phenyl1- 4, 5-di net hy1- 4, 5-di hydr o- i

- C%‘%@ﬁ%té? b S35 88 WA SSRENAR oy fesh

chiiomystogrdphy (iSIEC maehines dilias g@ﬁféﬁﬁtl d@fw:th - Fat rﬁéfﬁanoNethyl
et at V\D 2005110996) to give the title conpound as a
agfalarinca peued pé 30THIA) & give %h’eﬂ wiga-teteatydre-@bhitierpaan-4-yl)-

pRéraiRECtabbilc s bt TRIAH SR Whie 3883 g, 6p%). LR-
NﬁM[ (@sHEat 100 bar el uti ng WI t h 35% nmet hanlol |28
b d 15 739. e
Car ?3 a{%ﬁ@@&%ﬁwaﬂ of é| d. 1(QLOé,‘HrtSFréh)ﬂfén%JT")th'Qﬂ?ﬂa(f’b%Ho
Pﬁ?&ﬁiﬁﬂ%@fﬁ.@m%@?%@%@@f*éﬁ%}igﬁg&ﬁmﬁo*m@mﬁaﬁm at
49YC 250etllh)yWEaaeldad14dH hydechloric acid in 1.4-dioxane (100 mmol, 25

" Mds 1P RO oI Rd o A5G foh7 N Egayer

ctﬁrrgtﬁ"qua(tlﬂérapﬁgj(ﬁ% ﬁlelg;lel?]rg(f 3n %E%e%e?ﬂléf@gﬁg%ﬁﬁgd 131’&( ﬂ’)@r"é%lcﬂbn was

Ccamleltem ah@@lotuem masuemoveawraﬂerdedum presetaitongive 1- (1 1-

' dl? é&é@é@ﬁé?ﬁj Qgépy @gailyﬁ ;%Bar%%fﬂae%tﬁydrgpné%rdocm 8 w"hdle solid

(M@JQ@%@@ ItR-NE V218 \®14H)] e compound as a racemc -
m xt ure he enanti oners were then separated by

supelicd Mandgr analageuse dhemeires Agseibadyierexarapledneac-

(229 i Sh S P b

pleryki-418)dimeBnia, 5- dlhydro -imidazole-1-carbonyl chloride was reacted

‘with 1-(1,1-dioxo-tetrahydro-2H-thiopyran-4-yl)-piperazine dihydrochloride to

give the title compbund as a racemic mixture. The enantiomers were then
separated by supercritical fiuid chromatography (Berger Instrument Multi-Gram |,
Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, elutmg with 35% methanol
in carbon dioxide). LR-MS: 749 63 [(M+H)"]

Example 23

2-(4-{(45,5R)-4,5-Bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-ethoxy-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-acetamide

>

Cl
O q
N
N
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10703.3 [(MEL-1)+] Exanple 21
2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl ) - 144-( 2- hydr ox

WO YooShépsid - pi perazi ne-1- carbonyl]-4, 5-di PCT/EP2006/068748

nmet hyl-4, 5-di hydro-1 ‘Hi m dazol -2-y1}-3-eth oxy-p
henyl ) - 2- net hyl - 15progi onitrile HO I n a manner
anal B IENN6T eRalagausda thre Sathed deserikachingpamnple b cac

(4%%@’5{3%%{5%&3thll_bg[oéct%'ﬁ)g)%?l5-%’-[Q%%ﬂ%—d%éfh@ﬁ%%@ﬁ?[ﬂb—ethoxy-
PRy ety o, Breiycito dmicatiotey dsaarbonyd ahtrriele was réumed
will o PUrBseR I CHT 2sa o AP oRicse Mt SEIgHTG) fsiye the titl
cdripSmEat alP4BamiC Aixthife. 9TME ehﬁﬁtiéhb?@w%ﬁé‘%ﬁ%ﬁ?%g by

racem c mxture. The enantioners were then sep
superetifeal Huidt crvamatdgraghy iBerger dgstaphgnt(Beltig@ram 11, Daicel

ChESERK B ¥ 2466 65 °C ot 10 AP sk ahafl in
catBOR RO FHOX LIRMSLEFIVB[(M+H)*]

Example 24
2-14-((45,5R)-4,5-Bis-(4-chloro-phenyl)-1-{4-[2-(1,1-dioxo-isothiazolidin-2-yl)-
ethyl]-piperazine-1-carbonyl}-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-3-
ethoxy-phenyl]-2-methyl-propionitrile

N
CS“‘O

0 _

To a stirred solution of 1-Boc-4-(2-aminoethyl)-piperazine (1.26 g, 6.8
mmol, Aldrich) and triethylamine (1 mL) in tétrahydrofuran (10 mL), 3-chloro-
propylsulfonyl chloride (0.68 mL, 6.94 mmol, Aldrich) was added slowly at room
temperature. The mixture was stirred for 30 min at room temperature and the
reaction was guenched with water. It was extracted with ethyl acetate and the
extracts were combined and dried ovér anhydrous sodium sulfate. The solids
were filtered off, and the filirate was concentrated in vacuo to give 4-[2-(3-chioro-
propane-1-sulfonylamino)-ethyl]-piperazine-1-carboxylic acid tert-butyl ester. It
was taken in tetrahydrofuran (20 mL), and cesium carbonate (500 fné)*sodium
iodide (80 mg) were added and the mixture was stirred at reflux overnight. The

mixture was cooled to room temperature and poured into water. It was extracied
‘ 51



5 662.2 [(WHi Exanple 22 2-(4-{(4S,5 R -4,5-Bi
s-(4-chlo ro-p henyl)-1-[4-(1,1-di oxo-tetrahyd ro-2
wohbob}%so@@yfam yl)-pi perazi ne-1-carbonyll- 4pgrgtbr006/068748

msthyl ,5-d i hydro-1 I-1-i

n}] - et hoxy10phenyl) - 2- et hyl - propi oni tri |
wi ethy;}@cgt%tg,(a ,xe‘HS g@)t@nq,;hq)(pxtracts were ‘combined and dried over

a&lﬁ}dd %%aﬁmggaﬁ@of et%tﬂ'ldsac et aff’tée re\e‘,@g ﬂfaé@op edﬂigrate ags

cmrgmtmtm vaczm:ioogl(léﬁ @1 gl‘ﬁ@, [IZFI(ULD dmoasmmia&otldm -2- yl) ethyl]-

avol I ter the adadit] on, r was

PRE G ARE T BORCARR SR B! SRS R SO, oL PMEe Sk (M4 H)'

5 glo?/%&@ g B@é%é 5 gtenrnt%Jyg Zlﬁ ] er&ﬂﬁregiﬁc%bwglke%md tert-
butyl asles (RIﬁﬂ)Ig)) wmtrelaledowlt}reaoff/dtrmuaroamtld lacldl io rdncmmmmthane

b e BT sy sl igapaidie o7 30 min. The
mixtBRCwaS @@h@émtf’ﬁeﬁzn%cge td w@n@hag cﬁqd[zu ,1-dioxo-
triacet oxyborohydride (17.01 g, 56.7 mmol ) were added

ispthiazalien-BylgethyllHipelesinedrifies@acetale gs aisoligndiB-MI 1284
10 @ﬁﬁion m xture was stirred at roomtenperature
overnight. It was quenched with water, and the |ayers

vver elmwm@naﬁg@uéﬁommﬁodj dﬁgérlmln&z&d@ﬂb@i rac-
- di chl or oet hane 53 x 20 nmL). The conbi ned

(4§r g'iﬁu)xfl Bl (-EBlofR-PBeRY) @dﬂwan@@unamybmeﬁ@xlﬁ ethoxy-

prfré r}fg:{] t?‘s?daitf}i%gu{l Y - %ﬂ% r %”ﬁa’? %é?lg@rﬂ/l Q:WE)?'%% was reacted with

14{@»(;1 padmmﬁbthazblicmm mmemm]tpgemﬂme {rifiSofauetdtene give the

ilica eluting with 2-7% net hanol -ethyl acetate
15 it %ocgnaggn%asgfra@Qnﬁq AYXHER- g]l'{)o@ Enanfiomers wete then separated by

S S R oA TR R Wl g . o
ChitvlPak<aD+Hi 32023 cq), 350%G at LG bar MbutirgBwith (38 mdthanol in
carbon dioxide). LR-MS: 765.0 [(M+H)™]

20 Example 25
2-(4-{(4S,5R)-4, 5—Bi.s-(4-chloro-phenyl)-4 5-dimethyl-1-{4-(2-oxo-2-pyrrolidin-1-yl-
ethyl)-piperazine-1-carbonyl]-4,5-dihydro-1H-imidazol-2-yl}-3- ethoxy phenyl)-2-
methyl-propionitrile

25 In a manner analogous to the method described in example 5, rac-
(45*,5R")-4,5-bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyi-methyl)-2-ethoxy-
phenyl}-4,5-dimethyl-4,5-dihydro-i midazole-1 -carbonyl chloride was reacted with
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To a stirred solution of
4- (1, 1-di oxo-tetrahydro-2H t hi opyran-4-y1) -

Womﬁﬁgﬁj ne- 1-carboxylic acid tert-butyl est ebc%%r?c?ﬂ@msms

5 mmol) in methanol at 45 C (150 nL) was adde
hydr ochloric acid in 1.4-di oxan@&g 100 mmol ,
2Ripenagiy 1-yid yiolicin- & Yigthananer @ddrigh) 46 giver w.e trﬂehcompound as

a‘n‘?{%érhcta@le axjtegg‘ﬂ{e éﬁ%lgtwrgg?% g}ﬁ gé%ﬁgﬁfb&;gﬂper&mcal fluid

cnmmdtegmphvr(aesgéndamtrumat wm}@dnumdaafcele@h@@lﬂ’ak OD-H3x 25
pressure o

i v

il 8o &t 1ot %Irrs@MH&‘M&”&)BQ%HBEU%WJ%Fﬁ@%ﬁ'ﬁ@de) LR-MS:

oride as a white solid (7.24 g, 99.5%.
72’%2%9@% [(M)+] In a manner anal ogous to the
nmet hod described in exanple 5, rac-
15(4S*,5R*) -4, 5-bi s- (4-chl oro- phenyl) - 2-[ 4- (cyano-di m
et hyl -nmet hyl ) - 2-et hnmry-
Eﬁﬁﬂé]ze4 5-di net hyl - 4, 5-di hydro-i m dazol e- 1- car bonyl

Or |

€ was reacted vvlth
244 MB3.5B)-dxé-({l eheethypiperidin-4-yl) appemazing- -Cartpmmedl-4.2t big-(4-

g Rh S-S ey Sy o MR RS Bndvsphepyi-2-

meyhyaupesiehitdliecal fluid chromat ography (Berger
Instrument Multi-Gamll, 20 Daicel Chiral Pak OD-H 3

X 25 cm 35 Chat 100 bar, eluting with 35% nmet hano
#rQon di oxsde). LR MB: 749. 63 [ (MrHY] Exanple 23
4S) % 5-Bis- (4-chl oro-phenyl)-2-[4-(cyano-di
A : 5pheny1] - 4, 5-di net hy1-4, 5-di h
\ 1} - pi perazi n-1-yl)-acet am de
1/ EP2006/ 068748 In a manner
QL 0Qhe net hod described in exanple 5,
rac- (4WBLR81 4, 5- bi s- (4-chl oro- phenyl) - 214- (cyano-di m
et hyl |') - 2- et hoxy- phenyl ] -4, 5-di net hyl -4, 5-di hyd
I 0-A dazole 1-carbonyl chlori.de was reacted mﬁth
2-Bj per azi n-1-yl -acet am de di hydrochl oride (Matrix
osgientific) to give the title 5 conpound as a racem ¢
§%jxture. The enantionmers were then separated by
supercritical fluid chromatography (Berger Instrunent
Multi-Gamll, Daicel ChiralPak OO-H 3 x 25 cn1 35 C
at 100 bar, eIutln wi,it h 35% nmet hanol in car
d| odeeyf-bLmefbm PPgraRing) (1- 8o sk mme!, Qancaster) N-Fmoc-4-

betibhe D) ¢t 19 ,(Ar ich) and titanium(iV) jsopropoxide (3.72 mL,
0 -pen -lg Eﬁ) ??IOXOISO']!]SZJ)I(B

Aidfiﬁhywyere combined and the mixiure was stirred at room temperature for 1 h.

Then ethyl alcohol (10 mL) was added followed by sodium cyanoborohydride
(0.47 g, 7.48 mmol, Aldrich), and the mixture was stirred overnight. Waier (2
mL) was added and the mixture was filtered. The solid was washed with ethyl
alcohol and the filtrate was combined. The solvent was removed under reduced
pressure and the residue was purified by flash chromatography (ISCO machine,
silica gel, eluting with 20% ethy! acetate in hexane for a period of 30 min) to give
4-(1-Fmoc-pipeéridin-4-yl)-piperazine-1-carboxylic acid fert-butyl ester as a white
foam (1.02 g). |
4-(1-Fmoc-piperidin-4-yl)-piperazine-1-carboxylic acid tert-butyl ester (0.3
g, 0.61 mmol) was stirred with 20% piperidine in methylene chloride for 40 min.

53



10

15

20

25

et hyl kpi perazi ne-1-carbonyll-4,5-di nethyl-4, 5-di
~hydro-1 Hi mdazol -2-y1)- 3-

wo 8doheddiphenyl ] - 2-net hyl -propionitrile To a shi/ieshococs74s

soI ution of 1-Boc-4-(2-am noet hyp- pi perazine (1.26 g,
mmol , Al drich triethylamne (1 in. . )
TF%W'&"IH% M@ﬁtﬁ%ﬁ’eﬁr@tq{;ﬁ d@”@ﬁgg? ew%ﬁ»m"b sfhyl-piperazine-1-
c&%lo m}?llcﬂ&m&%ﬁ%u‘[‘}l es@er%t %Qltq%r%%'éb%ﬁ |t’1‘@é‘tré1gf&?9fura (5 mbL),
room tenperature e mxture was
amabtne?.nylmmnea(SG&mg Gdﬁﬁaemlwaedametlc Iaehgdncd@@ﬁ mgno 9 mmol)

enched

wseddieh JRSbp el  REET theirenlian fvhEs wanelinehdg! Bk water

aﬁ’dl‘ BMQ}I QbStaf® We'f'@‘a%ib!le& alTe IE{?@rsS@éﬂed%ﬁﬁétedf bhé Qﬁ@ ﬁqueous
and the filtrate was concentrated 1 n vacuo

iaget/was extracted with ethyl acetate. The combined organic extracts were

el Bod PR SRR SrL, TH B e BB vt
wh§ cbﬁéémtw:@ﬂqé N4 2%déh)lwplt@étﬂilﬁ-ﬂsjrl)lm dp‘eaaﬂﬁeat@arbﬁmc acid
tqrﬁr?wso ium 25 iodi de (80 ng) were adde

vk est@h st yas diggolyed irmaiRylene chiqgise. (7TRk). epglag with an ice

oA RGP bR B R SR BB By Bl e for 20

miM, tamdethb Wohase et seredoved] ST ye sidunsl wialsarigichlicalotith ietieyl ether
corrbl ned and dri ed over anhydrous sodi um sul fate. The

ang theyeolyitovas rerapeed &t giveatf- PW@rﬁ’Pﬂr)ﬂr@p%@n -1-yl)-ethanone

tnﬁﬁ?@%?%fﬁé ggoxo @ﬂa@gﬁ? gﬁn- I§-|%1)7-ge hyLﬁ MS: 212 [(M+H)']

pi pelnag masmnir aaalmyoptslto the nitthed debatilyed mseamppls 5 rac-

(B8 o B Ao S BT cwano Fimeltwigrathyh-Bertaory-
phtsl-£ 8Ly 8&ifydr8ifniddYeie (%?b@ﬁyl(@ﬂd}%e%ag"?éacted with

treated wi th 30%trifluoroacetic acid
1--pipasagnet-papipelidn- y)); etaadomeelftumom@atﬁat@ g;ve theetitle

cqihpdil s TSR RIS e o The Eolptidedlyéhe ten'8oarated by

subdrérit{chi fiaidi Gm@mato raph Berger Instrument Multi-Gram |l, Daicel
I sot hi azol i di n- % 8| per azi ne

Ch'f&'f’ﬂb@@d‘é@th@% cas % %rat ao IbRr MLt with BT % weanelin
cg@bgﬁggb_%{déwé}‘ﬁ_mﬁiéh [(Rﬂ+ﬂ)°"ﬁ hod described in exanple

(4S*, 5R1- 4, 5- bi s- (4-.chl or o- phenyl) - 2-[ 4- (cyano-di net h
yl - met :hil ) - 2- et hoxy- phenyl | - 4, 5- di met hy1- 4, 5- di hydr o-
E e-1-carbonyl chloride was reacted with

4-&4-{[@;81(,%)121‘3 B?‘so él%% gﬁehwg ﬁgﬁ?@%%? B i I—Hte?lgﬁ ggi—étahoxw

or bacet te I've I"e ‘corrpoun
phveyérd, 5-dimethyl-,5- ﬁtwdaemmtdazmﬁ 3-cmebenyihppeszpariaglppiperidine-

by .supercr.tical f chr omat ogr aphy (Berger

T"F%Mﬁ%ﬂ?dl\/ﬁ?ﬁl 081, Deice!l Chiral Pak OD-H 3 x
25 cm 35 C at 100 bar, eI uting with 35% nmet hanol in
carbon di oxide). LR- VB 765. 0 [(MH) 1

54



10

15

20

20 Exanple 25
2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-4,5-di net hyl-

wo ddh4néss19x0- 2- pyrrol i din-1-ylethyl) - pi per?ﬁi NP EESRHbN6s748

nyl]-4,5-di hydro-1 Himdazol-2-y11l-3-e

oxy- phenyl)-2- nethyl-propionitri le 25ln a manner
ag I‘ogous to t nmet hod described in exanple 5, rac-
( s-(4-chl oro- phenyl)-2-[4-(cyano- di
ro-im & 1A hioride was reacted with 52

- et hoxypheny1] - 4, 5-di nmet hy1- 4, 5- di hyd

WO 2063/ 06 . 068748 -

2- pi and/ pyrrol i di n-1-yl -et hanone (Al drich)
t pygrae | e conpound as a racem c m xture. The
enanti o were then separated by supercritical
fluid c tography (Berger Instrunment Milti-G am

I, kRcel ChiralPak OD-H 3 x 25 cm 35t at 100 bar,
el uging with 20% nmet hanol in carbon dioxide). LR MS:

o .4 [ (M+H) +] Exanpl e 26

Z%ﬁq_{- [(4S,5R)-1-[4-(1-Acetyl -piperidin-4-yl)-piperazi
~1- carbonyl] - 4, 5-bi s-(4- 10chl or o- phenyl ) -4, 5-di
fhyl-4,5-di hydro-1 Hi

m dazol - 2-y1] - 3- et hoxy- pheny11-2- nethyl -propionitri

l e

To a solution of 4-piperidin-4-yl-piperazine-1-carboxylic acid fert-butyl
ester (108 mg, 0.4 mmol, example 27) in dichloromethane (2 mL) was added
isopropyl isocyanate. The mixture was stirred for 1 h and quenched with water.
After aqueous workup with water and dichloromethane, the organic layers was
dried over anhydrous magnesium sulfate. The solids were filtered off, and the
filtrate was concentrated to give 4-(1-isopropylcarbamoyl-piperidin-4-yl)-
piperazine-1-carboxylic acid fert-butyl ester as a viscous oil.

In a manner-analogous to the method described in example 27, 4-(1-
isopropylcarbamoy!|-piperidin-4-yl)-piperazine-1-carboxylic acid fert-butyl ester

| was treated with triflucroacetic acid to give 4-piperazin-1-yl-piperidine-1-

carboxylic acid isopropylamide trifluoroacetate as a yellow solid. LR-MS: 255
[(M+H)*] .
In a manner analogdus to the method described in example 5, rac-
(45*,5R*)-4,5-bis-(4-chloro-phenyt)-2-[4-(cyano-dimethyl-methyl)-2-ethoxy-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with
4-piperazin-1-yl-piperidine-1-carboxylic acid isopropylamide trifluoroacetate to
give the title dompound as a racemic mixture. The enantiomers were then
separated by supercritical fluid chromatography (Berger Instrument Multi-Gram |1,
Daicel ChiralPak OD-H 3 x 25 ¢m, 35 °C at 100 bar, eluting with 30% methanol

in carbon dioxide). LR-MS: 786.0 [(M+H)"]
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N-tert-butoxycarbonyl - pi perazine (1.86 g, 10 mmol,
Lancaster), N-Fnpc-4- 150xo0-piperidine(3.21 g, 10

WO W)OGSOH drich) and titanium1V) isopropoxi depéi%m;gooﬁmﬁsms
Al'drich) were conbi ned, and the m xture was

stlrred at roomtenperature for 1 h. Then et hyl
al cohol (10 nL) was added foll owed by sodi um
%)9 ohydride (0.47 g, 7.48 mml, Aldrich), and:
—tﬁ-%-@iﬁ-n-xéure was stirred overnight. V\&ter (2 m) was
2-Eihety-andytrbidingt-sulfonyisbdridoicacd mdihgl ester d was
washed wth ethyl 20 alcohol and the filtrate was

conbi ned. The solvent was renoved under reduced
pressufe and the residue was purified by flash

chro ora | SCO machine, silica gel, eluting
M N ac tate in hexane for a period of 30
\éﬁ)ﬁ o "

4-(1- Fm)c pl%erl di n- 4-yl) - pi perazi ne-1-carboxylic

d byt t 1, 02
e 2 Eihbnediiol BRhedic i (16 id B AR oRGaldd apcarding to
ReBefsaE .- S1HIYY. HeteChéR. 3985, £5,5M 7TRY) was saken lig Bmethanol

with 20% iperidine in mathélene chloride for 40 mn.

(8@onkpand @@@ PErtEPIbaBvbeBnadetha mix1 62emied) was added

Siﬁ\‘klglc eﬁﬁ«% géqe‘cq’ghﬁ'p%qrg%?%szélﬁov%d to X{’FE{H@?‘“"X tg Jpgm temperature

afcesiirrdd byerrpgite rEvdptorm dhigle ghilvens wedrden a mlxture of sulfide
t et r ahydr of ur an and triethylam ne

ang disuffisls) f)‘eﬁ'\’!beéfé?él(i @ Qarﬂr%(f)(%) I Yelby pY, wWhi %p§ed without
fum[e? g?l it e{?nf g%hud’eeéqlﬁd i dd‘i;?ﬂ_\%[s%‘é't?ﬁ?%%’}’ é@etlc acid

acefafe
aradideoled Th® ElcayArsmaI/Eamoaa’paiMMe was atjtiedaqum)t&cnon mixture

s extracted with ethyl ac e. The rrbln
tod?fé‘é\%mct EXeAGiAs My ?mefae%%;@s % BUbb'ed
thfeaﬁe%ctlJr‘? Bigtokd dati I"’tﬁ[nelg?tét &Igr{o\?rﬁe’atebfaph?"[@()*/@&hyl acetate in

trate was concentrate
hekaneshehowed gopsuinglinn 4f giartipg peatedaln eArgooagasaiy) wes bubbied
infiFing, egction Midhir B Braovd, p¥GEss SEne & ThiTedGiam Mitsie was

cdﬁcbﬁtrﬁt&@@c&?hésgm dadmﬁtoa@d@@;uaﬁh&we@réw ORtHE PrictHE 4-
was stirred and the sol vent was renpve

chipresy égmdx?eeMVthartzoam ekl waist taken aipHy [anbydenusanathyiane

chic? c%ee[)g ﬁﬁi?'hﬁ%% ‘Fe?dfé) Qvil'rfet}ly! i'njne Efigr%lw 62 mmol) and

p)ﬁrl‘dl"ﬁtn@ ARG, B3 mmal |wabtadd@d OPhd astxi6A Plixibe was allowed
769% VB 212 H)1 I n a manner anal ogous

totql@rvlyéfyaf@a tqyeasp tey@geqa—;u @,@m@ stirred af geam temperatu re for 16 h.
Tlﬁ fﬁda%ﬁg tﬁ Lﬂ; %cSu‘]‘E __Q\é%j\glilé ﬁ‘ec? Wit \RaidR ikl 5st4nagHERemdiiBite and

capicenyralecd, Budhicatihydf-tHe Sruidhwedicue by Bagio celutnrceindoomgtbgraphy

(45 8T i 095 ehfinGowith Thebomein apeiate in aRgnes) gave -cthoxy-4-
(PGB 8GR Pob 0z MEio Bty bheer CHRMBESS A calulated

acemc m xtu he enanti oneérs were then separ
fob @1 a8ppBs{Mi-diT] 3 Kul Gb7; nbeantes® Bh h)5§.Ber ger
Instrument Multi-Gram 11, Deicel
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20 ChiralPak OD-H 3 x 25 cm 35 C at 100 bar, eluting
w th 35% net hanol in carbon dioxide). LR-MS: 743.4

wo bdo ] Exanple 27 PCT/EP2006/068748
05- ?02?%%48, 5R) - 4, 5- Bi s- (4-chl or o- phenyl) - 2-[ 4- (cyano-d !

I met hyl - met hyl ) - 2- et hoxy- 25phenyl ] -4, 5-di

nmet hy1- 4, 5- di hydr o-i m dazol e- 1- car bonyl | - pi per azi n- 1-

yl) - pi peridi ne- 1l-carboxylic acid isopropylamde WO
E2a0iD1€ @301 3PCT/ EP2006/ 068748 NH To a sol ution of

arteRe Ry Giacuite o G 3orbePLesRere 27) in
di chl qronmet hane (2 nmL) was added 5 i sopropyl

i socyapate. The m xture was stirred for 1 h and
gquenchbed with water. After aqueous workup wth water

and di or(ﬁl)nr]_iat hane, the organic |ayers was dried
Mol magnesi um sul fate. The solids were
filter offg ard the filtrate was concentrated to

gi ve 4-(1-isoprfopyl car banoyl - pi peridi n-4-yl)-
pi perazi ne-1-carboxylic acid tert-butyl ester as a

Vi sc i ' ; -
5 pHa g%riner 10k USRB1IRE _n@éltﬁba%%ntsesa i edmpbiBeD, methyl 4

descri I n exanpl e ,

chismsuippylezethmndyybenziopts nisrreactet)wih fart-bulyraminedaigive 4-tert-
ol TR GeboRbp o ] gl it = v P

4- pi perazi-n-1-yl - pi peri di ne-1- carboxylic acid

i sopropylam de trifluoroacetate as a yell ow solid.

LR-Ms: 255 [(MFH) 1 151 n a manner anal ogous to the
E escribed in exanple 5, rac-

10 rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-
phenyl]-4,5-dimethyl-4,5-dihydro-1H-imidazole

o \
Wy S g,
Clﬁ>_©78 G

[n a manner analogous to the method described in example 2, meso-2,3-
15  bis-(4-chlorophenyl)-2,3-butanediamine was reacted with 2-ethoxy-4-(pyrrolidine-
1-sulfonyl)-benzeic acid methyl ester in the presence of trimethylaluminum to
give the title compound. HR-MS (ES, m/z) calculated for CpoHaaN3OsSCly
[((M+H)"] 572.15386, observed 572.1534.

20 Example 31
rac-(4S*,5R*)-4-[(4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-
2-yl]-N-fert-butyl-3-ethoxy-benzenesulfonamide
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(4S*,5R1- 4, 5- bi s- (4-chl or o- pheny1) - 244- (cyano- di net hy
| - met hyl ) - 2- et hoxy- phenyl ] - 4, 5-di net hyl - 4, 5-di hydro-i

wo DFRER15- 1-carbonyl chloride was reacted W t Bermproosioss7as
4-pi perazi n-1-yl - pi peri di ne-1-carboxylic acid

I sopropylam de trifluoroacetate to give the title

conmpound as gracem' c mxture. The enantioners were

e ed by supercritical fluid

Hy (Berger Instrument Multi-Gramll,

Hi3 x 25 cm 35 C at 100 bar,

F met han i n carbon dioxide). LR M5

O ZDO07/MNQ63013PCT/ EP2006/ 068748

met hyl . ester M02C O S-N I
52- Et hoxy-4-thiol -benzoic acid (1.6 g, 8.08 mmol,

prepared according to Robertson, D. et al. J. Meud.
Chenln 3 gEEney @nalogopsty thesethrd slegpribed ifeexample q.gueso-2,3-

ol e e R U5y 418 Bbyemon >
5 eﬁtiokm@zbkm aid m?hplvéatent i th_ewes?qtmeaéfatﬁ gm’ﬁ?m’ minum to give
t r oratio
s st GG A M ES T sicuatag] 6 G Prer e ieH)
572@3@93(%%%(:} g@g%%??cyel  ow oil, which was used

wi t hout er puri ation. This crude
sul fide/disulfide ester was taken up in acetic acid
and cooled to 0 C A snmall anobunt of toluene was

Eggigg téa the reaction m xture to prevent the reaction
from freezing. Chlorine gas (Cl2) was bubbl ed
. . . . ..
10 A A St SONER TP b e e iRy -4C{pyrolicine-1-sufonyi)-

phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride

C

| 3 |
O N O:-: O
. N\ §_N<j
¢ o0

0

In a manner analogous to the method described in example 3, rac-
15 (48*,5R*)~4,5~bis—(4-dhIoro-phenyl)-2—[2—ethoxy-4-(pyrroIidi ne-1-sulfonyl)-phenyl]-
4,5—dimethyl-4,5-dihydro-1 H-imidazole (example 31) was reacted with phosgene
in the presence of triethylamine to give the title compound.

Example 33
20  rac-{4S*,5R*)-2-(4-tert-Butylsulfamoyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-
phenyl}-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride
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15 hexanes) showed consunption of starting material.
Argon gas (Ar) was bubbled into the reaction m xture
e excess chlorine. The reaction mxty
Wogonce E ated to dryness in vacuo to give quan{: ltE 6I068748
yield of the nethyl 4-
chI or osul fonywl- 2-et hoxy-benzoate. It was taken up in
drous netnyl ene chloride (50 ni) and cooled to O
I gt hyl'dm ne 68 5 nm, 62 nol) and 20
ph 2.3 mmol ) were added. The
|l owed to slowly warmto room
stOrr at -roomtenperature for 16 h.
oo :‘] & mxture s washed with water, dried
over & esium sul fate and concentr at ed. Pur| fication
of the crude residue by flash col uim chronat ogr aphy
(40 g of silica gel, eluting with 15-30% et hyl

acetate in hexanes) gave -ethoxy-4- -
25( piyra glandien analogousdayihg meihod desearihed ineexarmplest, ¢ac-

APt B e Gt Ph SR 2 RIS B tmicazor 2

5 ylROREAGRYILS D rf¥E8éBammicnidxanifle 32) was realcted with
y

4-tert-Butyl sul y1-2- et hoxy-benzoic acid nmeth
phaggane in thg ﬁr%semm@rtnghlwlaé@aagowq fhe titer srympound.

descri bed in exanple 29, nethyl 4-
chl orosul fony1l- 2- et hoxy-benzoate was reacted with

tert-butylamne to give
Examepie B4t yl sul f anby1- 2- et hoxy-benzoi ¢ aci d net hyl
ester. Exanple 30
{( 49;5@ -4, 5~‘-B’s~%Rbh4br5 ;ﬂ1e§'ry()42-@1bﬂ163¢yp419:§w®hdﬁr{b21@Jﬁ@hyI)Jﬁ)henyl]

yrrolidine-1-s yl)-
10 4 éngﬁW']YJ 4, %dﬂlwﬁ’é@w@a@% 1 df'hgﬂd%w@anﬁsaléf@avlepmpyl) piperazin-

1-yl]-methanone

Ci
0
@g A0
(l)l .
O'}S’p Q

In a manner analogous to the method described in example 5, rac-

15  (4S*,5R")-4,5-bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-phenyl]-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with 1-(3-
methanesulfonyl-propyl)-piperazine dihydrochloride (prepared as described in
Fotouhi, N. et al. WO 2005110996) to give the title compound as a racemic
mixture. The enantiomers were then separated by supercritical fluid

20 chromatography (Berger Instrument Multi-Gram Il, Daicel ChiralPak OD-H 3 x 25
cm, 35 °C at 100 bar, eluting with 25% methanol in carbon dioxide). HR-MS
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In a manner anal ogous to the nethod described in
exanpl e 2, neso-2, 3-

Wogu'ép,h@giﬁ chl oropheny1) - 2, 3- but anedi anm ne wasp#EapidReoss74s

et hoxy-4- (pyrrolidine- 1- sulfonyl) benzoi c .

acid nethyl ester _in the presence of
(BS.im& ﬁﬁlcalaiﬁd i tsblagiefesStade (M ] EMpRAIHY obarrved
8@5?& giz) cal cul ated for C291-132N303SC 2 [ ( M+Hyl

1836, observed 572.1534. 20 Exanple 31

rac-(4S*,5R*)-4-[(4,5-Bis-(4-chlo -

ro- phenyl) -4, 5-di net hyl-4,5-di hydro-1
_Himdazol 2-y1l]-N-tert-butyl-3-eth oxy-benzen
Eééﬂﬁi%ﬁénide WD 2007/ 063013PCT/ E1' 2006/ 068748

In a manner_anal ogous to the nethod described in
2444145 eRy4, Sragrb(ékzcb,loro phenyl)-2-[2-ethoxy-4-(pyrrolidine-1- sulfonyl)

T B e S T i “eﬂbacetam'de

met hyl ester_in the presence of trinmethylalumnumto
ive the t|t e conpound. HR-MS (ES, mz) cal cul ated
9H34 SSCI 2 [(I\/H—I) +] 574. 1693, observed
e
"B 4- chl or o- pheny1) - 2-[ 2- et hoxy-
d| -1Hsu nyl) -

In a manner analogous to the method described in example 5, rac-
(48*,5R*)—4,5—bis—(4-chIoro-phenyl)-2—[2~ethoxy-4-(pyrrolidi ne-1-sulfonyl)-phenyl]-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with 2-
piperazin-1-yl--acetamide dihydrochloride (Matrix Scientific) to give the title
compound as a racemic mixture. The enantiomers were then separated by

~ supercritical fluid chromatography (Berger Instrument Multi-Gram H, Daicel

ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 25% of 1:1

ethanol/acetonitrile in carbon dioxide).

HR-MS (ES, m/2) calculated for CasHazNsOsSClz [(M+H)*] 741.2387, observed
741.2379.

Example 36
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-1-
pyrrolidin-1-yl-ethanone
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phenyl] - 4, 5-di met hy1- 4, 5-di hydro-i m dazol e-1- car bonyl

chloride  In a manner anal ogous to the method
WO %@gﬁﬁggd in exanple 3, rap- 15 PCT/EP20)6/068748

) -4, 5-Dbi s-(4-chl oro-phenyl)-2-[2- et hoxy- 4-( py
rrolidi ne- 1- sul fonyl ) - pheny1] - ‘
4, 5- dlnethyl 5-di hydro- 1H i m dazol e (exanpl e 31)

e gcted with phosgene in the presence of

.n1ne 0 glyp the title conmpound. Exanple 33
\ 4”?& =But yl sul f anoy1- 2- et hoxy- phen

O; -
4, 5- di met hylG 4, 5-di hydr o-i m dazol e- 1- car bonyl
C20071063013PCT/ EP2006/ 068748 In a
ma er \naogous to the net hod descri bed in exanple
ac-N

di hydro-1Hi m dazol -2- 5.

N-tert-butyl-3-ethoxy- benzenesul f onani de (exanpl e
32) was reacted with phosgene in the presence of .
triethylamne to give the title conmpound.

Q/E R1-4-[ (4, 5-Bi s-(4- chloro phenyl) -4, 5-di net hyl-4

In a manner analogous to the method described in example 5, rac-

(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-phenyf]-

5  4,5-dimethyl-4,5-dihydro-imidazole-1 —carbonyl chloride was reacted with 2-
piperazin-1-yl-1-pyrrolidin-1-yl-ethanone (Aldrich) to give the titie compound as a
racemic mixture. The enantiomers Were then separated by supercritical fluid
chromatography (Berger Instrument Multi-Gram 11, Daicel ChiralPak OD-H 3 x 25
cm, 35 °C at 100 bar, eluting with 30% of 1:1 ethanol/acetonitrile in carbon

10  dioxide). HR-MS (ES, m/2) calculated for CaoH4sNeOsSClz [(M+H)*] 795.2857,

observed 795.2851.

Example 37
N-[2-{4-{(48,5R)-4,5-Bis-(4-chlora-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-
15 phenyl}-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-ethyl]-

methanesulfonamide

=0'} =0
Z

@]

o Q
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Exanpl e 34
{(4S, 5R) -4, 5-Bi s-(4-chl oro- phenyl)-2-[ 2- ethoxy 4- (pyr

1-sul fony1) - phenyl ]
Wo?l[% /0%3 gjemst hy1- 4, 5- di hydr o- |m dazol -1-y1}- 14P(("5[EP200?1/068748

nesul f onyl - propyl ypi per azi n- Q]§ met hanone 1In a
mannky 2 AAINGH enalageuste th%mﬁihta@ seiilpraiin exampled, ¢ac-

'(4% %'%%HS‘% BhlarePh gt R e Yy PadineRs Ry Tonyliphenyll-
,\ﬁtcﬂlﬁietﬁiyl ms-cﬂhy&jrbflﬁﬂ}’éﬂol@h @éfatbbﬁyllbhﬁ)rﬁie was reacted with N-(2-

o-i m dazol e- 1-carbonyl chloride was

plpeaa;m r@d )o(nqthy!)rn“(eghamstﬂf&ﬁl@m$ QHW%?MWM% (sepaiedase

5 dEERRIGA SN BEEE OB TBRE8] Rig Tog B Kdipolind as 2
e saper ot ?‘E W’Sir"”ﬁ“‘ﬁ?ﬁ‘“’%‘”?@?a} Wmﬁ“‘?" or P e fluid
chigt prgerdpaiyment e gvamsi), afgﬁt%%'@wqﬁ@bqp H3x25
@g?’ %I oXl l?r éﬂ%g@%ﬁh 30" h%%%”%mé%’%bﬁedlaﬂag HR- MS ,

(E13, En/za)mammed&r(%ﬁmﬂ@emmmmwa 80&.2370, observed
10 8@2 %I\I60582C12 [ (MrH) +] 804. 2418, -observed 804. 2413.
e 35
2-(4-{(4S,5R) -4, 5-Bi s-(4-chl or o- phenyl) - 2-[.2- et hoxy-4
- (pyrroli-di ne-1-sul fonyl) -

phenyl ] - 4, 5-di net hyl - 4, 5-di hydr o-i mi dazol e- 1- car bonyl
_L'EQ{&EBE a zin-1l-yl)-acetamde |In a manner anal ogous to .

the nmet hod described in exanple 5, rac-
N-[2-(4-{{45,5R)-4,5-Bis-(4-chloro-phenyl)-2- [2 ethoxy-4-(pyrrolidine-1- sulfony!)-

phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-ethyl]-

15 acetamide

‘

1]
>—<\ >—S N

1]

O

o

O
)Lm

In a manner analogous to the method described in examplé 5, rac-
(45*,5R*)-4,5-bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-phenyl]-
20  4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with N-(2-
~ piperazin-1-yl-ethyl)-acetamide dihydrochloride (prepared as described in
Fotouhi, N. et al. WO 2005110996) to give the title compound as a racemic
mixture. The enantiomers were then separated by supercritical fluid
chromatography (Berger Instrument Multi-Gram 11, Daicel ChiralPak OD-H 3 x 25
25 cm, 35 °C at 100 bar, eluting with 25% methanol in carbon dioxide). HR-MS

(ES, m/2) calculated for CasHasNeOsSClz [(M+H)*] 769.2700, observed 769.2697.
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10(4S*, 5R*) -4, 5- bi s- (4-chl or o- phenyl) - 242- et hoxy-4- (p
yrrolidine-1-sul fonyl)-phenyl]-
t hyl - 4, 5-di hydr o-i m dazol e- 1- car bony
wo 0?/8?&0553 was reacted with 2- piperazin-1-yl- ié(ggt]ﬂgzuog(%sms
d| hydrochloride (Matrix Scientific) to give the title
conpound as a racem c mxture. The enantiomers were
then separated by supercritical fluid chromatography
Example 89| nstrunent Multi-Gaml1l, Daicel 15 Chiral Pak
OD-H3 x 25 cm 35 C at 100 bar, eluting with 25% of
{(48J5I%)t415®b1(4€tﬁﬂml-pmeﬂy¢) 2{2-@&@@% -goyorrdlidine- 1¥éﬂlfh{5yl) phenyl}-
% rriz) cal cul ated for C36H42N6058CI 2 I&ﬁ %
4 4@%@? ~Stsiiarar edmydazoyd 7d1-14 (- hyarepy «thg)-piperazin-1-yll-
5 m% (4S, 5R) - 4, 5- Bi s- (4-chl or o- phenyl) 2[ 2- et hoxy- 4-
pyrro |d|ne 1- sulfonyl)
phenyl ] -4, 5-di met hyl - 4, 5- di hydr o-i m dazol e- 1- car bonyl|
cl.-pLperazin-Nyl)-1- pyrrolidin-1-yl-ethanone WO
O 63013 /EP2006/ 068748 ci In a manner

sy t o \the described in exanple 5, rac-
_4\ -. SCN or|o- pheny1l) - 2-[ 2- ethoxy 4- (pyrr
' on enyg-

p)-h 1 4, 5- |hydro i m dazol e- 1- car bonyl

C gﬁevaas reacted with 2--

pi per G) 1-y1-1-pyrrolidin-1-yl-ethanone (Al drich)
toPg/W he title conpound as a

HO

in a manner dnalogous to the method described in example 5, rac-
(48*,5R*)-4,5-bis-(4-ch!oro-p/her_ay])—2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-phenyi]—
10 4,5-dimethyl-4,5-dihydro—imidazoie—1—ca'rbonyi chioride was reacted with 2-
piperazin-1-yl-ethanol {Chemical Dynamics) to give the title compound as a
racemic mixture. 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
15 (ES, m/z) calculated for CasHasNsOsSClz [(M+H)™] 728.2435, observed 728.2431.

Example 40
4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(3-methanesulfonyl-propyl)-piperazine-
1-carbonyl}-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-N-tert-butyl-3-ethoxy-

20  benzenesulfonamide
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10

15

racem c m xture. The enantionmers were then separated
by supercritical fluid chromatography (Berger

WO Gb?kﬁéé'i@m Multi-Gram ||, Deice! Chiral Pak %Hﬁzd&smsus

5 cm 35 C at 100 bar, eI uting with 30% of 1:

et hanol / acetonitrile in carbon 10 dioxide). HR- %S
( ES, rﬂZ) cal cU‘bat ed for CA0H48N605SC 2 [ ( MtH) +1
798~0g obseryed 795.2851. Exanpl e 37

NA2- (| (4S SRP 4, 5 %s (4-chl or o- phenyl) - 212- et hoxy-
4- (pyryol f\' e- 1)-

15ph h - = di hydr o-i m dazol e- 1- car bon
yll-{ -1-y1) - € hy/\- net hanesul fonam de WD
2 , " EP2006/ 068748 In a manner

anal ogoys t9 the nmethod described in exanple 5,
rac(4S*, -4, 5-Dbi s-(4-chl oro-phenyl)-2-[2-et hoxy- 4-

O(‘@W di ne-1 -sul fonyl yphenyl] -
4, 5- di net hyl - 4, 5- di hydr o-i m dazol e- 1- car bonyl

~chloride was reacted with N-( 2-

pi perazin-1-yl -ethyl ) -net hanesul.f onam de
di hydrochl oride (prepared as 5 described in Fotouhi,

N efrdd méPQe?Q%ib’g@%% the ntitMEd eecribdd Fh éﬁfﬁﬁﬂé@ rag-

a racem c mxture.” The enantioners were

(48 R At 6 tort-bulylsugiemayt-2rethpyy-gheny lprésh- b@h;&bnlyloro phenyl)-4,5-

aiih T @@gﬁ Uade- C%ﬁ%"%‘mﬁ%ﬁ?'ﬁ AR iR
meEidiRelfony- p%g? praXingelih dT'BcIMSrlﬂE a‘i*ed s descnbed in
cal cul ated for HA6N606S2C12

Folesbh e @t 8 \@@52@@&121 09863 i loves e tltle compound as a racemic
mN(Zu% (frd feﬁ%rl'n sy ?E &eﬁséﬂ?&'r&trea R GIPekatcA HEINOXY

rro

cmberrmdgraﬁhﬁ{Ber@hnéirdménﬂl\ﬂm]/tﬁmamm CIMoéIGCHJmHah@@JH 3x25
perazin-1-y ? |1- 15 acetamde In nmanner

I
C'Hng P oyAld 00parhe lWBﬂH%FH] dedemesangl in 6@(‘3’!‘?& cgoxgde} agR-MS
(ES, m/z) calculated for 033H49N50682C|2 [ M+H)+] 806.2574, observed

806.2579.

Example 41
2-{4-[(4S,5R)-2-(4- fert-Butylsulfamoyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide
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WO foo?m&yo

(4S*,5R*) -4, 5-bi s-(4-chl oro- phen.yl) -2-[ 2- et hoxy- 4- (py
rrolidi ne-1-sul fonyl)-phenyl k 20

thyl-4, 5-di hydro-i m dazol e- 1- car bonyberera006/068748
orlidE]S was reacted with N (2- ¢ f
p| perazin-1-yl -ethyl)-acetam de di hydrochl ori de
(pre IPedt pnaeT gesindopedoitine matbaddesiibed ingxample 5, rac-

e el By el BT RIRRYTS 252l R Brenyi-.5-

dIMI&yI&t Btdu hﬁlrofl hridlak otdv eccmrbcgyIMtyndeBﬁag eeadtod tmmmiperaZ| n-
[ Dai cel Chi ral Pak H3 x 25 25 cm

b asetmd%airhydmhlw@e (MehPosoentin i aiva Bediiamampound as a

ot RS BC g ot ¥ S S el o sypygyon i

cmmm@gda@ﬁgcomafgéfmméhommerﬁmmmcagzmralPak OD-H 3 x 25

o355 thodkats B lﬁgcvghgﬁgf/ mediarior i b&ron donde). AR Ms
E@trh&%cébcﬁm%m&f c?;f ke NeOsSCly {(hMﬁLH 743.2544, gbserved 743.2538.

m dazol -1-y11-1 r oxy-e | per azi
nethanone I'n a manner analogous to the nethod
described in exanple 5, rac- (4S* '

10 QMS bi s- (4-chl or o- pheny1) - 2-[ 2- et hoxy- 4- (pyrrol

15

20

25

-sul fonyl) - phenyl | -

S BB ARt ieto g OB at2ais 2GR STy S8R anol

(Chem cal Dynam cs) to give the title conpound as a
racerj ¢ m xture. The enantionmers were then separated
by swpercritical fluid chromatography (Berger

Instrunment Multi-Gram I, Daicel Chi ralPak OD-H 3 x

25, C at 100 bar, eluting with 30% net hanol in

c lde) HR-I\/IS 15 (ES, mz) cal cul ated for

“td6H4 5(SCI 2 [ (MH) +] 728. 2435, observed 728.2431.
O™\

4-Chtorosalicylic acid (15 g, Aldrich, 87.5 mmol) and sthyl iodide {35.7 g, 230
mmol) were dissolved in dimethylformamide (400 mL) and the solution was
cooled to 0 °C (acetone-ice bath) with good paddle stirring. Sodium hydride
(10.5 g, Aldrich, 50% in oil, 220 mmol) was added in two portions. Cooling was
removed after 10 min and the reaction warmed slowly to 30 °C at which point
heating was increased to 50-60 °C for 2 h. The reaction was cooled and poured
into ice water and extracted into dichloromethane (3 x 500 mL). The organic
layer was washed with water (2 x 500 mL), washed with brine, dried over
magnesium sulfate and evaporated o dryness to give 4—chIoro-2~ethoxybenz*oic

acid ethyi ester.

4-Chloro-2-ethoxybenzoic acid ethyl ester (~18 g) was suspended in ethanol
(500 mL). This was treaied with potassium hydroxide (200 mL, 2 M solution) and
refluxed for 1 h. The reaction was cooled and poured into cold aqueous
hydrochloric acid (300 mL, 3 M solution) and extracted into dichloromethane (3 x

500 mlL}. The dichloromethane was washed with water (500 mL) and dried over
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Exanpl e 40
4-{(4S, 5R) -4, 5-Bi s- (4 chl or o- phenyl) 1-[4-(3- et hanes

WO bﬂo‘m@(ﬁs propyl) - pi per azi ne- - car bonyl 1 pérrslivsncsras

hyl-4,5-di. hydro-1 Hi m dazol - 2 yll-N
tert butyl 3- et hoxy20 benzenesul f onam de

M2Q02FioeBauiERe andepEgusriegde 4Byness 19 gmﬁecrhl@'@%@yw@ -benzoic
hod described in exanple 5, rac-
a%@és%

hI(4 tert but yl sul f anoyl- 2- et hoxy- phenyl) - 4,
4-
TG pioRvBe 7R I 164 49 mmeowns ariged ihpeyeraLporions o

cy@chictastifsthidvatiel (155(rﬁl'_ Aldrich) stirring at 0-10 °C, and the resuiting
met hanesul f onyl - pr op -pi perazi né di hydrochl ori de

sqlptiepwashestedat cFOH for B FoToe Fesulihng darkesolutign was poured

nf RO SR i Bal R, b GePoF BRI 25 BBy Air siring

fos upanier, ittie xa?bré Werdl sepaeied agd b rqlEsugRlyet m@tsrenm@ted with
Mil ti-G.a Dai cel_Chiral Pak OD-H 3 x 25 10 cm
209 gL qfodjcblarom@m@nen ol WG PrOaE ANEE WA Washed N Wlth brine,

-@@ﬁf@&%%@?&%?@é&“ﬁ%%%ﬁ@%’eﬁ ah@concpnirated af foom

poratuee 4 Crystallization from ether/hexane gave 3.4 g of 4—ch|0ro 5-

g T 0

5-di met hyl - 4, 5-di hydr o-i m dazol e- 1- car bonyl | - pi pera
Aﬁphitlprwm aw@f%ﬁr@uorwfqmdﬁemmnm aﬂ@%(d@ gegﬁdsmmol)

~=and tert-butyl amine (2.0 mL) in 20 mL of tetrahydrofuran was refluxed for 4 h

and concentrated. The residue in water was acidified and exiracted with ether,
the extract was washed with water, brine, dried over magnesium sulfate, filtered
and evaporated. Precipitation from ether/hexane provided 0.8 g of crude 5-tert-

butylsulfamoyl-4-chloro-2-ethoxybenzoic acid.

5-tert—ButyEsu.IfémOyl-4—chIoro-2-ethoxybenzoic acid (0.8 g, 24 mmof) in 10 mL of
tetrahydroiuran was treated with diazomethane (15 mL, ~2-3 M in ether,
prepared from N—_methyI-N-nit’rosd-pltol.uenesuIfonamide, Aldrich) at room
temperature and stirred for 0.5 h. The mixture was concentrated, and the
residue was purified by flash chromatography (silica gel, eluting with 20% ethyl
acelate in hexane) to give 0.45 g of 5-feri-butylsulfamoyl-4-chloro-2-
ethoxybenzoic acid methyl ester as a solid.

Example 43
rac-(4S* 5R*)-5-[4,5-Bis-(4-chlorophenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-
2-yl]-N-tert-butyl-2-chioro-4-ethoxybenzenesulfonamide
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In a manner anal ogous to the nethod described in
exanple 5, rac-

WO 5@3063%5% 2-(4-tert-butyl sul fanoyl- 2- et hoxy- ppgﬂ&}ioogfmﬁsus

chl oro- phenyl)-4,5- di nethyl-4,5-d
ro-i mdazol e-1-carbonyl chloride was reacted mnth

Cp -, peraxi n- 1-yl-acetam de dihydrochloride (Matrix
Sc c) Qo give the title conmpound as a 5racem c
n_t(idomars were then separated by

.sup chr omat ogr aphy (Berger - | nstrunent
aiocel ChiralPak OO-H 3 x 256 cm 35 C
bar, eI(u't ' wi th 35% et hanol in carbon
d| oxi de). HR- VS , mz) calculated for

C36H44N605S8C 2 | FH) 1 743. 2544, observed 7432538.
10 Exanple 42

N ek SnBlogtus O Mg e o8 See et MegNa i . gnéSo-2.3-bis-(4-
cl’ﬁbﬂfﬁh‘éh )73 hubamddiafith RixaYhp |eq?iw&% réﬁéte?ﬂmﬂ?@ote)rt-

were di ssolved In d| met h or mam de -
blétmbﬁu famoybihiese- &v@ﬁwowbeaw@@otd)mthyl eatart(oxampleed3) in the

* oRSblibeft bimeBBRRNET 1 b he s SRS REASES, Ty

cdlellateRor Co094:NI0BES; f‘ff?@g BO%, 1303, bhsBedees. 1 Beo.
0

reaction warmed slowy C at which poi nt heating
was increased to 50-60 C for 2 h. The reaction was
cool ed and poured into ice water and extracted into

met hane (3 x 500 nL). The organic 20 | ayer
EfamBioud ed with water (2 x 500 nlL), washed with

S G PR R RG2S PLBRID B

clsiophengh)-@B-aimethyet hgxdihpirommiciaasled! -eaMdnyeshieFidé HS
g)ﬂ{?gs glaspendedﬂ:yﬁ et haﬁ%lm- (500 nmL). Thi sye\;vas

N Cl

)=0 o's’

cilr gat ed th potassi um hydroxide (200 nL, 2 M
ey,

AT

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-5-
[4,5-bis-(4-chlorophenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl]-N-ter-butyl-
2~ch]bro-4-ethoxybenzene-suEfonamide (example 44) was reacted with phosgene
in the presence of triethylamine 1o give the title compound.

Example 45
5-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(3-methanesulfonyl-propyl)-piperazine-
1-carbonyl]-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-N-tert-butyl-2-chloro-4-
ethoxy-benzenesulfonamide
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25 refluxed for 1 h. The reaction was cool ed and
poured into cold aqueous hydrochloric acid (300 nL, 3
on) and extracted into dichloronetha
Wogﬂggﬂlssld;i. The di chl or onet hane was washed vvlthpélalﬁzgﬂ%m’rﬂﬁs748
. (500 nL) and dried over 65 WO

CRQOAL063043PCT/ EP2006/ 068748 nagnesi um sul fate and -
e @ {4 dryness to give
4-CH y-benzoic acid as a solid.

Ior - ¢fybenzoic acid (9.4 g, 47 mmol) was
evera qortions to cold chlorosulfonic acid
|cdj')8 irring at 0-10 C, and the

C esul(i}&S sol n was heated at -60 C for 2 h. The
resul t dar k ution was poured into ice (800 g),
and then 500 nL of dichl oronmethane was added. After
stirri f@r 15 mn, the layers were separated and

t he aqueoifs. | ayer was extracted with 200 nL of
di chl or oret hane. The or gani c layers were washed in
turn with b rie R
Ingiatter anploaBPisdS W alii SReP iRt T g Btk A (467 SRY)-2-
(@@?p@m@tsurfsmofr MsdrﬁérbLZ-@EHd%? dHeMpEd, h%é%@éﬁnﬁo%\éﬁyn-zt 5
of or - chl orosul fonyl-2-et hoxybenzoi c
' dlmatlmy! %sgiginyﬁroomudﬁzole 1-carbonyl chlonde (260 mg 0.39 mmol, example

) 48 Bl Nl R b 20 GOy i hid iy was
tré’éteﬂ%ﬁﬁﬂ(gfrﬁémwﬁsmgﬂ%%W)EQ rizire Bi i-@aebc,%hlonde (110 mg,

concentrated. The residue in wa er was aci d
0.8Rtmeel, émemneﬁ @& dlescribpgl inreoteuthiv ble ©f @AYV (eMEd 1@99&) fo give
R o Lo Sl M TR Th B PRyl b bparates

bypsmerdﬂﬁbaﬂ fI&lcgcmfonwtugtaphy (Berger Instrument Multi- Gram 1, Daicel
t enbut vl sul f anoy1- 4-chl oro- 2- et hoxybenzoi ¢ aci d

CBU@‘E’@%( Y BUeP &ﬁfb;ﬁf-t 4« ghil @¢ &ﬂQ-eéltmefBB A5 angibape! in
I 1
car Do i) TR NSRS ALl AP RS ARE ()
84NPt &paobmedrve840.2179
N- net hyl - N-ni t r oso- p-t ol uenesul f onam de, Al drich) at
roomtenperature and stirred for 0.5 h. The m xture

Exgmpfoaeentrated, and the residue was purified by
TTash cﬁrorratography (silica gel, eluting with 20%

0. 45 f
g&@/ééitq?%iﬁgs_@ %ﬂgh\ogﬂ?e- et hogygenzm c acid

ma&mlmpbummpamﬁmeihﬂ)plpelrazm Beanpiny|[485-dimethyl-4,5- -dihydro-1H-
. rac-(4S p-14 |s(4 chl or ophenyl 45 rrethyl
mizot 2oyl B pu R oA FHRPERES or 0- 4-

et hoxybenzenesul f onam de
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WO 2007/ 063013PC T/ EP2006/ 068748 I n a manner
anal ogous to the nethod described in exanple 2,

WO )‘663% -bi s-(4- chl orophenyl) - 2, 3- but anedi aﬁt’f‘ﬁmoomﬁsns

xanp 1) was reacted with
5-tertbutyl sul fanoyl-4-chl oro-2- et hoxybenzoic acid

Ime mannes analogodgdaine meghod gesabal ivr@xsanple Hrac-(45",5R*)-2-

& BBk e S S SR TR 4.5
d@ﬁ&hﬂl@&dl @rmrﬁﬂhz@ﬁ@ﬂé‘é?ﬁonﬁ)mﬂmic&a (b4<ample 45) was reacted
rac rt-Butyl sul fanmpyl-4-chl orq-2-eth

W&Q%&%ﬁ&pﬁamnﬁ 5I|-@thylg),_methanesuIfonamlde dlhydrochlonde (prepared as

t
T DRl AR N or W K e o e i g R Ppha as o
ratestic inhigdre.nThi mmlneoﬁmem aeré 4%n S¢farated by supercritical fluid
cﬁri%msqjgé%pw E'@"e{ﬂ l{l%é?ﬁ g'@?tl g‘ram IPyDlalé‘chr%rélPégL%& H3x25
crfi; 8510r ﬁ@éé}oéuﬂiﬁﬁéﬁ?gsé% ﬁ%ﬂ?&ﬂdﬁﬁh E500R ?\’%Sxﬂé} HREMS

reacted with phosge In t resence o
(B, |mf2f)1yclammiated far @$ﬁbaNd@s&zﬂd [e(eMe-dJ'i)ﬁcﬁMdZ1 T aohsesveth
845' %gég 5R) - 4, 5- Bi s- (4-chl oro- phenyl) - 1-[ 4- ( 3- net hanes

I | - propyl) - pi perazi nel-carbonyl ] -4, 5-di net hyl -

5-di hydro-1 Hi mdazol-2-yl)-Ntert-butyl-2-chlo

ro-4- 20 et hoxy-benzenesul fonam de WO

2007/ 063013PCT/ EP2006/ 068748 I n a manner anal ogous to

od described in exanple 5, rac-(4S*, 5R*)-2-

(5-tert-butyl sul fanoyl-4-chl oro- 2-et hoxy-phenyl) -4, 5-

NHi(4S 5B)da+{éf[8=(5ﬁemagtyl$uB‘amoyl -4-chloro-2- ethoxyphenyi)-4 5-his-(4-

5: di hlorid
oAbl ey sty Py B ugadies Bty F a1
yI{éﬁﬂgé&tarﬁld@‘ mmol ) in nethylene chloride (10 ni) was

reated with 1-(3-nnethanesul fonyl -propyl)-pi perazi ne

cdi droc loride (110 ng, 0.39 mmol, prepared as
d [ ton Fot ouhi, N.. et at V\D2005110996) to give
t

T Na c i!!und as a racem ¢ m xture. The

X eCt hen separated by supercritical

omatogr@phy (Berger Instrument Milti-Gam
i g®h 1Q)’Hral Pak OD-H 3 x 25 cm 35 C at 100
eI

ting w 30% net hanol in carbon dioxide).
S, mz al cul ated for
0652C13[(MH—|) +] 840. 2185, observed 840. 2179

bar
HR-

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-2-
(5-tert—butylsulfamoyl-4-chIoro-2-ethoxy—p'henyl)44,5—bis~(4~ch|or‘o-pheny|)—4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride {(example 45) was reacted
with N-(2¥piperazin-1 —yl-ethyl)—acetami’de dihydrdchloride (prepéred as described
in Fotouhi, N. et al. WO 2005110996) to give the title compound as a racemic
mixture. The enantiomers were then separated by supercritical fluid B
chromatography (Berger Instrument Muki-Gram II, Daicel ChiralPak OD-H 3 x 25
cm, 35 °C at 100 bar, eluting with 25% methanol in carbon dioxide). HR-MS
(ES, m/2) calculated for Ca7H1eNsOsSCls [(M+H)*] 805.2460, observed 805.2467.
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155-{(4S, 5R) - 4, 5- Bi s- (4-chl orophenyl)-1-[4-(2- neth
anesu | fonylam noethyl)pi pe razi

WO%%W&%}SE' bonyl]-4,5-di nmethyl-4,5-di hydro-1 CT/EP2006/668748
I'm da

zol -2-A-N-tert-butyl-2-chl oro-4-ethoxybenzenesu
| fonam de CI C WO 2007/ 063013PCT/ EP2006/ 068748 | n
anal ogous to the nethod described in exanple
5, rac-(4S*, 5R1- 2-
5 813, 6R}-4th+Bid- eﬁublhIamﬁb@i)eﬂ[b{&hﬂdmﬂyeﬂw)phmﬂyem -Barbonyl]-

o Bl ShRE P rieaas 0 - pHA BRI e
etﬁS%grﬁész%nfé%mlf&%nro%act ed with

erazin | - et hyl)-net hanesul f onam de _
cdi hydrochl oride (prepared as 5 described in Fotouhi,
N al . 2005110996) to give the title conpound as
a Rl

. eflic m re. The enantioners were then
separa e €rcritical fluid chromatography
e >lnst et Mul ti-Gram 1, Daicel Chiral Pak

23 o> 35 C at 100 bar, eluting with 35%
rret hgﬁ in carf8n di oxi de). HR. VB (ES, m2z)
cal c _I)ed for +148N606S2C13 [ (M+H) 1 841. 2137,
obsegved 10841.2129. Exanple 47
N-{(25:BR) -(2-{4-[ 2- (5- tert-ButyIsquarmyl 4-chl oro-2
- et hoxphenyl) - 4, 5- bi s- (4-
chl orophenyl) - 4, 5- di net hyl- 4, 5- di hydr oi m dazol e- 1-car
bony1l}- pi perazin-1- 15yflethyl)acetamde O Cl In a

TP RSrof BRBRERHS 1 thd HetEh BRECASRS I Bethndi8 728RAE: 5R)-2-

_ (5(@rﬁtﬁﬂtyrsbuawiowhfcﬂum&-éﬂﬂadquergﬂ)ed Bebiy-{plodiydphéngh-4,5-

(4- chl or o- pheny qu)l
dlmqmlrfyi -Oihysirg i RYQAZ51§- ﬂfcaﬁdbenﬂ chlerigda, (samRia Bg) waes reacted

W PR el e A ROl limise) i give s e sogound as

a (querpamaidime. d’émma\ﬂhbnhersﬁv&reahen shipaedted by sPercritical fluid

cHip Bl ek i reanent uB-CRER 1L atnireh Qa5 8K GD-H 3 x 25

crﬁL{F@r"Gréttﬂdé%arf btﬂtnﬂg%frpﬁg‘%o%ﬂpé}ibi (rB@ér%h dl@ﬁ&é}mﬁﬂtms

Chi r al Pak
(ES, m/2) calculated for CagHasNsOsSCls [(M+H)Y"] 764 2202 observed 764.2198.

Example 49
5-{(48,5R)-4,5-Bis-{4-chlorophenyl)-4 ,5-dimethyl-1-[4-(2-oxo-2-pyrrolidin-1 yI
ethyl)-piperazine-1-carbonyl]-4,5-dihydro-1H-imidazol-2-yl}-N-tert-butyl-2-chloro-

4-ethoxybenzenesulfonamide
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cm 35 C at 100 bar, eluting with 25% net hanol in
carbon-dioxide). HR-M5 25 (ES, nfz) cal cul ated for

wo fTiRgRNe05Sal 3 [ (MH) +1805. 2460, observed 805eR48%m06/068748

/ 063013PCT/ EP2006/ 068748 Exanpl e 48

5-{(4S, 5R) - 4, 5-Bi s- (4-chl orophenyl) - 1- [ 4- ( 2- hydr oxyet

hyl ) pi perazi ne- 1- car bonyl] -

4, 5-di met hyl - 4, 5-di hydro- 1H-i m dazol -2-yl | -N-tert - but
Inyd rizneier analogoustib divg beiie deatfiladhin eanpled, macids™,5R*)-2-
(ﬁ%?} t‘é’&g%ﬁgtﬁ%owﬁc &% ﬂ%%(?/réhbeen?/l)'f 5BIE —lcﬁlosrb—phenyl)~4 5-
dllfr?_ﬂ(&ﬂfi EkHFOFP%drgLI }eﬂr; iGN 1%&5!)9}?[%&1@%%@34'5) whsTelicted
widh 2epipgrazin-1- 3d11hpwrr@hdlmn1mdzaih@nqne: thlgaely) togive thediitle

I 45 ct d
cSTFR B rartfic BERGHE) TrRtiahlamers ners thep sepaypipd by

supgciitidd eurRPERBHRioGRpAY (BERJErdnsirurheneMultPGram Il, Daicel
enanti oners were then separated by supercritical

ChiraI @k bha XA Bk 35 (BoAlgis0 btk ujimgwiﬂwﬁ 6% methanol in
cdibon ARG, (FIBIASTES, fedichiafen fP o 38 St RRH)

83 E3624) ghserada BBASBRSS or C36H45N5058CI 3RM+H) +]
764. 2202, observed 764.2198. 15 Exanple 49
5-{(4S, 5R) - 4, 5-Bi s- (4-chl orophenyl) - 4, 5-di
‘met hy1- 114- ( 2- oxo- 2- pyrrolidin-1-yl et hyl) - pi perazi ne-

’E,}aﬁ,ﬂ@goyll- 4,5-di hydro-1
Tm dazol - 2-y1).-N-tert-butyl -2-chl or o4- et hoxybenzene

2 o8 YO PRI RRO0BRRGA % i
crﬁordpaeﬂym—a’*S Hiithetty|-4,5-dihydroimidazole-1-carbonyl]-piperazin-1-yl}-
(5-tert- butylsulfannyl 4- chl or o- 2- et hoxy- phenyl) -4, 5-
agGtaMGL chi or o- phenyl) - 4, 5-

di et hyl - 4, 5- di hydr o-i m dazol e-1-car bonyl chloride

cl Ie\_@ was reacted Swith

2 et gzi N31-y1-1-pyrrolidin-1-yl-ethanone (Al drich)
R g conpound as a racem c mxture. The
enatpHer s\wef e t hen separated by supercritical
@ comat Qgr’%phy (Berger Instrunment Miulti-G am
CI I, ga-m:ep CfiraHPak OQJ-H 3 x 25 cm 35 C at.- 100 bar,

el ut Wi t h o met hanol in carbon dioxide). HR M
(ES, z) calc Iat ed for CA40HSON1605SCI 3 [(I\/H—|)1 10
831. 62NAH observed 831.2625. Exanple 50 -

a

'In a manner analogous to the method descnbed in example 5, rac-
(48* 5R*)-2- (5 tert-butylsulfamoyl-4-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride {example 45) was
reacted with 2-piperazin-1-yl-acetamide dihydrochloride (Matrix Scientific) to
give the iitle compound as a racemic mixture. The enantiomers were then
separated by supercritical fiuid chromatography (Berger Instrument Multi-Gram
If, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 25% of 1:1
acetonitrile/ethanol in carbon dioxide). HR-MS (ES, m/z) calcuiated for
Ca6MH4aNeOsSCl3 [(M+H)] 777.2154, observed 777.2146.
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2-14-[(4S,5R) - 2-(5-tert-Butyl sul fanoyl-4-chl oro-2-eth
oxyphenyl) 4, 5-Dbi s-(4-
phenyl) - 4, 5-di met hyl- 4, 5-di hydr oi mi dazP&:ﬂEﬂZﬂ@@fﬁﬁsus
wo ony Lp| perazin-1-yl}- 15 acetam de Cl C

a manner anal ogous to the nmethod described in exanple

51

rac- (43*,5R1-2-(5-tert-butyl sul fanoyl-4-chl oro-2-et ho
Exampleb¥1) - 4, 5- bi s- (4-chl oro-

20phenyl) -4, 5- di met hy1- 4, 5- di hydr o-i nmi dazol e- 1- car bon
(39L4-ghsgﬁm)d3($&m@1tﬂséﬁargw§4ﬁemwﬁclammyphenyl) -4,5- blS-(4-

| pera et am de di chl or
criofRERENy 5 ¢y 5-CiMgiT T A BN QAR A i baml- e liperazine-
rs were then separated by
> 2%&%???§®Smkgfggﬁron&t ography (Berger |nstrunent
g/UItl-GraRLII Deice! ChiralPak OO-H 3 x 25 cm 35t

0 ba luting with 25% of 1:1

L opi e/ et hanol in carbon dioxide). HR-MS (ES,
rﬂz t @ o(t; C36H44NGOSSCI 3 [(MH 1 777. 2154,
2 't % P;(§)06/ 068748 Exanpl e 51

[( 5R) 25(5-tert-Butyl sul famoyl- 4- chl or o- 2- et
ChoxVp 1 9 bINS- ( 4-

chl or ¢ph yl) - A—ﬁ\gl nnet hyl- 4, 5-di hydr oi m dazol e- 1-ca
r bonyl fi—4- et hyl pi*per azi ne5 2-carboxylic acid nethyl
ester / 0

~0

In 2 manner analogous to the method described in example 5, rac-(45*,5R*)-2-
(5ftert—butylsulfamoyl-4-chIcro-2-ethoxy-pheny[)-4,5-bis—(4-chidro-phenyl)—4,5,-
dimethyi-4,5-dihydro-imidazole-1-carbonyl chioride (example 45) was reacted

10 with (S)-1-methyl-piperazine-2-carboxylic acid methyl ester to give the title
compdund as a racemic mixture. The enantiomers were then separated by
supercritical fluid chromatography (Berger Instrument Multi-Gram 11, Daicel
ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 25% methanol in
carbon droxrde) HR-MS (ES, m/z) calculated for 037H45NSOSSCI3 (M+H)*]

“ 15 -792. 2151 observed 792.2148.

Example 52

rac-(4S*,5R*)-2-[4-Chloro-2-ethoxy-5-(pyrrolidine-1- sulfonyl)phenyl] -4 ,5-bis-(4-~
chiorophenyl)-4,5-dimethyl-4,5- dlhydro 1H-imidazole

20
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*, 5R¥) - 2-

WO %@%?215 but yl sul f anmoy1- 4- chl or o- 2- et hoxy pPhepytkrfodncsras

chl or o- phenyl ) -4, 5-
di met hy1- 4, 5-di hydro-i m dazol e-1-car bonyl chloride
Iq@meé amg;ogggg tp dhe meihad dﬁ,{scmbed in example 2, meso-2,3-bis-(4-

P RIS RIS Mo LT ooro 2

eﬂﬁib)’(y-lﬂ@)yrﬂih@l nerpgLifeng)tenaeiceadid mthﬁm@t @depared in an
supercritical fluid chromatograp zé} Ber ger | nstrument

amﬂpgvumﬂner as gescebedin %ﬁimﬁl@ ipjthe presenesofas C

trigfiietﬂxﬁgl l&?ﬁh}!’gﬁlﬁgﬁ kl%%hé‘”t n#l@ cd g’o ?—ﬂg I\{J“S ?Egaﬁpﬁ’)rbalcu]ated for

CLBIAEN SDEBBISENGHI( MEOB -H]SO:BSoB@éi'véd $08.1@8er ved
792.2148. Exanple 52
rac- (4S*, 5R*) - 244- Chl or o- 2- et hoxy-5- (pyrrolidi ne-1-su
| fonyl ) phenyl] - 4, 5- bi s- (4-

Eﬁ%_lnglgggenyl) -4,5-dinethyl-4,5-di hydro-1 Him dazole
7 WO 2007/ 063013PCT/ EP2006/ 068748 I n a

I h O
P PR 0 2P ofE SRR AL RPN 2.5 bis (4

cr(lerm}mhyl) W) S-drethgadiedi hydtdimiﬂazimll@ﬂ ectbonyl chloride

ethoxy 5 (pyrrofidine-1-sul fonyCbenzoi c acid net hyl

pared in an anal ogous manner as descri bed

in the presence of 5 trimnmethylal um num
| e compound. HR-MS (ES, niz)
09HH33NB03SCI 3[ ( M+H) +]  608. 1303
608. 1890. Exanpl e 53 rac- (4S*,5

~6hl @*0%,2- et hoxy-5- (pyrrohdi ne-1-su
Ifonyl)phenyl] @ bi.s- (4-
10chl or ophenyl) -4 5- di net hyl- 4, 5- d| hydr0| m dazol e-1-c¢

arbonyl chloride

In @ manner analogous to the method described in example 3, rac-{(43*,5R*)-2-
[4-chloro-2-ethoxy-5-(pyrrolidine-1-sulfonyl)phenyl]-4,5-bis-(4-chlorophenyl)-4,5-
dimethyl-4,5-dihydro-1H-imidazole (example 53) was reacted with phoégene in
the presence of triethylamine to give the titie compound.

Example 54 7

5-{(4S, 5R)-2-[4-Chloro-2-ethoxy-5-{pyrrolidine-1 -sulfonyl)phehyl]-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydroimidazol-1-yl]-[4-(3-
methanesulfonylpropyl)-piperazin-1-ylJmethanone
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In a manner anal.ogous to the nethod descri bed in
exanple 3, rac-(4S",5R")-2-

Wofztﬂ)’ﬁﬁﬁ‘j o094 O- 2- et hoxy- 5 (pyrrolidine-1-sulfonyl }@f@gy&,}mﬁms

I S- (4-chl orophenyl)-4,5- 15
dlnethyl 4, 5- di hydr o- 1FL|n1dazoIe (exanmpl e 53) was

d WK_h phosgene in the presence of
tr Ian1 to give the title conpound. Exanple 54
5_
ZCethoxy-S-(pyrroIidine-l-sulfonyl)ph.

-b I S- (420
ny*)y,4, 5- di met hy1- 4, 5-di hydr oi mi dazol - 1-y

o2 ' orqq

netha | fonyl p yl ypi perazi n- 1-yl ynet hanone WO .
2007/ §63013PCT/ EP2006/ 068748 I n a manner anal ogous to
t he dpdescrlbed in exanple 5, rac-(4S*, 5R*)-2-

[ 4- chl or 02 et hoxy- 5- (pyr r ohdi ne- 1- sul f ony1) - phenyl ] -
4, 5-bi s- (4-chl oro- phenyl)

45d|msth145d| dro-im dazol e- 1- car bony . ron
'”&P@ﬂ”@éa@@ Péoéhg Mgdgod @'§§FF&P®W@WP*65 rac-(48",5R")-2-

B eRaST S PIcuae BE TIPS bis:(a-Shloro-genyr
4 étdlmethywa R-alib/ut699ejazote-dasrboimd chidride (@xappie 54)awaa reacted
S B o B ARG Ao BB
déébﬁb(eklrlﬁ'ﬁotd\dﬂlt N; §F anwW o, 2%1@999@)"%%{!@ e flis Ebl%péund asa

cm 35 C at 100 bar, eluting wth 35% net hanol
ra@armm migduoxi dbg enHRtloBem\n(em;heﬂ a@paratembsasaplerfcutlcal fluid

ISR OYRBRY (et I dibn PR 8 1P SES itk BB 3 x 25
cr; &6 hoat- 14)0ﬁrhéwn§v(nﬁv 859 indttgrol irf shrbdRdidRE8Y OHR-MS
add net h?/ ester 15
(ES, m/2) ca culated for CagHa7Ns06S2Cl5 [(M+H)"] 838.2028, observed

838.2025.

Example 55
2-Ethbxy—4~methoxy~5-(pyrrol,idine-1 -sulfonylbenzoic acid methyl ester

4-Methoxysalicylic acid (10 g, 59 mmol, Aldrich) and ethyl iodide (23.2 g, 150
mmol, Aldrich) were dissolved in dimethylformamide (300 mL) and the solution
was cooled fo 0 °C (ice bath) with good paddie stirring. Sodium hydride (6.2 g,
130 mmol, 50% in mineral oil, Aldrich) was added in two portions. The ice bath
was removed after 10 min, and the reaction was warmed slowly to 30 °C at
which point heating was applied to increase the temperature to 50-60 °C. After 2
h, the reaction was cooled and poured into ice water and extracted into
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4- Met hoxysalicylic acid (10 g, 59 mmol, Aldrich) and
ethyl iodide (23.2 g, 150 mmol, Aldrich) were

Wogdo%ﬁ@io}’sed i n dinmethyl formam de (300 nL) and gggmmooa%sms
g

solution was cooled to O C (ice bath) with
paddl e stirring. Sodium hydride (6.2 g, 130 nmol, 50%
dichlaspmethaneci2 X SAP dvlie h) hevarpadirigyer waswashied wighwater (2 x

I\CE,: . f ] and .
SR e 0 Sl RV e P il g Boics were
filteeratl oy and she fiRtate dvdstevdpirersidotdignésmeadias @réthbry-4-

50-60 C. After 2 h, the reaction was cool ed and
medirlenzeis acibel efteind extracted into WO

2007/ 063013PCT/ EP2006/ 068748 di chl oronet hane (2 x 500
2-hthoxyrhemethgayhenaay acideibylesiaed 4.t 38 mioee)) was suspeoded in

e oL 10 ML "o el B B FROEPIAR BT HERR Gl L. ~4 W ana

refflukéd f3re1 WaT heviepelioh ehd ook Bed ouPedinté cold agueous
2- et hoxy-4- net hoxybenzoic acid eth ester. 5

I
hydreeileny agid&0R0mibMbard gxiraciediipio dishlerorathage (§g 200
Y e ab e TR AR bR Rl bhnd g oricb i Eiyorous
maghésilsia'ldfjdifafé.lm sﬁhigtsme i tfﬂi{@lﬁe@aﬁ,&amg@ﬂfmbémsreeraggrat’édf '
into cold aqueous hydrochl oric acid-:(30C - cand - '
*Oéin&’P%%st @oswﬁii‘oefﬁaom%mm%ﬁ@zw %@‘é&)gr&)‘fm“ﬂﬁgghd -
organi ¢ |layers were washed with brine and dried over

2-Fhihger-durethoxyReyveis apids1F gt 48.STReokaves @deed in portions to

i f fhlds .
o ShEE R oPeDTAL AR, 80,8389 Beeigne barn
our \shinfrearsd Watlined?si&vhyoroyrodnimeinsenabes zpidcheated t¢ 80%65 °C for
(g, .48 g rmol}_ was added |n£ort| )Ns to cold L
4 Fﬂ”brg gIres ‘BQQ@W'&IS?@@OHL"Y e 'H'B()P%F?‘F' W'WgStﬁEmQ into a large

e)gc{égg\dog:icfé &5 & 566 mbpaicﬁﬁéméﬁwdﬂe%?% ggg@ég?!:ﬂe{ gtirring for

to roomtenperature and heated
1864, the nayerhaveresadparaigddadihedqueions lager was ekivhdipd with

oiBRgieTael e (i 254 Tl et RA ey Siaele WeER Wil brine and

dridd 6¥drihhyafouSniEgesin® shfAE! STHESRidtaRaeaiiRIedBE, and the
t he aqueous | ayer "was extracted w th dichl oronmet hane

filratewasovapyratethto alguvolumey dhis wes gitueated avithi ether/hexane

kil o FRARYER B LB RO bRl 8 oo 48

coRorpEY slied 189t g, g‘wg?_vol ume. This was triturated with
et her/ hexane and filtered to give
I L = ' I ; H
A SO S RSP S R8I Cadei ¥ 8 4 mmal) in
teBabydrofursnwamgasled ée BoXy and imeaienk whbexoess didzonetiiane in

erflor 0w bRk AN DB REnlBR B RuRnesCgnaioithh, Awaricn)
arldpstrRsd RA 10r@IA.  Solvent and excess diazomethane was removed by rotary

N- met hyl - N-ni troso- p-t ol uenesul fonam de, Al drich) and’
evappratisn. { bre nesuling resiglueswes ghissalvesbisdighliaranetaagand filtered

ot SR RRNEE el o0 YARER, The RS HiHieg wih

ether/hexane to give 13 g of 5-chlorosulfonyl-2-ethoxy-4-methoxy-benzoic acid

methyl ester as a colorless solid.

fn a manner analogous to the method described in example 33, 5-chlorosulfonyl-
2-ethoxy-4-methoxy-benzoic acid methyl ester was reacted with pyrrolidine to

give the title compound.
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15

through a plug of silica gel and evaporated. The
solids-were triturated with ether/hexane to give 13 ¢
WO%{ 7/53%{1 orosul fonyl- 2- et hoxy- 4- net hoxy- benzobET/ﬁﬁidaﬁmﬁsms
8ne?h ester as a colorless solid. In a mann
analogous to the nethod described in exanple 33,
5-chl orosul fonyl- 2-ethoxy-4-net hoxy-benzoic acid
nmet hyl ester was reacted with pyrrolidine to give the
Exampde 56npound. WO 2007/ 063013PCT/ EP2006/ 068748
Exanpl e 56
ra{cﬁ@ﬁ“ﬁf?%ﬁﬁ’sl @:l Bh&)f;bﬁemm Rty 4-IndtBoRy- Bq’pyrréhdiﬁeJ -
0X rrolidine-1-
SR RDEH e DR E- AEraibygro- HHSmisarpll o- 14 i i dazol
e In a manner anal ogous to the nmethod described in
xamp| e 2\ neso-2, 3-bis-(4- :
3 - 2, 3- but anedi ani ne was reacted with
xy75- (pyrrolidine-1-sulfonyl)benzoic

acid gr 1 n the presence of

tr Oto give the title conpound. LR Ms:
cff H) +. anpl e 57

rac-(4S*, 5R1-4, 5¢Bis- (4-chl or ophenyl) - 212 ethoxy 4- e

t hoxy-5- (pyrroli e-1-

sul fonyl) - phenyl-] - 4, 5- di net hyl - 4, 5-di hydr oi m dazol e-1

ln;%ﬁ{aﬁ%y hnﬁl'g)'gggls% tl% rr%thod aésé @%&?ﬁpl@@'rﬁ%é 3-bis-(4-

e net escCri in exanp e 3,
-chiarophé8yl)-253-putgriediamine was reacted with 2-ethoxy-4-methoxy-5-

(pi?h@l'iéiﬁé? %@i@ﬁgﬁ%%;ﬁd Egeqﬁ% setar RN e Sarldyyyr ol i d
trme’iﬁ}lﬁhﬂhﬂuﬁrt@' Jveis ik bmﬁﬁﬁaﬁhe LRSS Gt @Al Mt h

phosgene in the presence of triethylamne to give the
title conpound.

Example 57
rac-(4S*,5R*)-4,5-Bis-(4-chlorophenyl}-2-[2-ethoxy-4-methoxy-5-(pyrrolidine-1-
sulfonyl)-phenyl]-4,5-dimethyl-4,5-dihydroimidazole-1-carbony! chloride

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-4,5-
bis-(4-chiorphenyl}-2-[2-ethoxy-4-methoxy-5-(pyrrolidine-1 -sLllfonyI)phenyI]-4,5-

~ dimethyl-4,5-dihydro-1H-imidazole was reacted with phosgene in the presence of
triethylamine to give the title compound.
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WO 2007/ 063013PCT/ EP2006/ 068748 Exanpl e 58
{(4S, 5R) -4, 5-Bi s- (4-chl orophenyl) - 242- et hoxy- 4- net hox

WO ¥de5/fo£56¥§ rolidine-1- PCT/EP2006/068748

ony1l) - phenyl] - 4, 5- di net hyl - 4, 5- di hydr oi m dazol - 1-
y1}-[4-(3-
5nmet hanesul f onyl propyl) - pi perazi n- 1-yl ] net hanone In a
manner anal ogous to the nethod described in exanple
Esample 584S*, 5R1- 4, 5-
bi s- (4-chl orophenyl) - 2-[ 2- et hoxy- 4- met hoxy-5- (pyrroli
{(dBr&?)M,S%iéanernbheylyl])*24{256thoxy-4 methoxy-5-(pyrrolidine-1-

Sﬂ@n@b%éﬂ@hﬂ ({:%]er[l%h_%ga oylderol:rl-ﬂl azokron%g [f? ori de was
mp el R NG bI G pIBR BRI RARARORT € VS o T

c£005110996) to gi Ve the t|t| e compound as a racerri c
m e. enantioners were then separated by

ui d, chr omat ogr aphy (Berger |nstrunent
igel ChiralPak OD-H 3 x 25 cm 35 C
59 wi th 30% et hanol in carbon

(ES, nmz) calculated for
2[, I\/H—|)1 834. 2523, observed 834. 2524.

‘ y -rret hanesul f onyl - benzoi c acid
met hyl{ ester 20 - WD 2007/ 063013PCT/ EP2006/ 068748 To
a solu &f sodi um bi carbonate (5.0 g, 60 mmol) and
sodi um sulfite (2.4 g, 19 nmmol) in water (25 nL) at
70-75 C s treated with 4-chl oro-5-
chl orosul f ony1- 2- et hoxy-benzoic acid (6.2 g, 21 nmmol,
Inex engpiner a8plogoeupde the methed dedtiked b exnpeds sdo(4S*,5R*)-4,5-

bl533CcrHIc?r%%hgp{y[;-g?[gyetﬁbxy-4-methoxy § k yrro(?idlne ? -Su on{{ﬂ -phenyl]-4,5-
dimethyl-4,5-dihydroimidazole-1-carbonyl chloride was reacted with 1-(3-
methanesulfonyl-propyl)-piperazine dihydrochlo'ride (prepared as described in
Fotouhi, N. et al. WO 2005110996) to give the title compound as a racemic
mixture. The enantiomers were then separated by supercritical fiuid
chromatogfaphy (Berger Instrument Multi-Gram I, Daicel ChiralPak OD-H 3 x 25
cm, 35 °C at 100 bar, eluting with 30% methanol in carbon dioxide). HR-MS

(ES, m/2) caiculated for 039H50N507820I2 [( M+H)*] 834, 2523, observed
834.2524.

Example 59

4-Ch|oro-2-ethoxy-5-méthanesuIfonyl-benzoic acid methyl ester
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5 2005, 13, 397-416). After 1 h at 75 C, chloroacetic
acid (3 0 g 32 mol) was carefully added in three

wo ﬁﬁc{h foI | oned by a solution of aqueous spg,l-,ﬂﬁ 06/068748
r

oxide (1.28 g, 32 nmmol/4 nL water) and stirred at
100 Cfor 16 h. This was cool ed and poured into 2N
Taparaletinonoet sodismdicatonats (0 @, 2tmaelandwadiveswite (2.4 9,

1§D FolBlsr GRanCAGRLZ0K YAS LRI BNPRRRE: "o

cIORRRIMb ARt BatiRdxyriSerPoi e aTiEr 812ug.21 Mnfoll exampled®).in portions
This was triturated wth ether and filtered to

accasdingrie-the erorpopre desetibrth b IMABIYA- Beftdi eraeré Med. Chem.
2@ E%’.’:l' 3@9/“?‘{ 6)2AftercCh &t 7858, $hldrGadeticadid ($8%, 32/ mmol) was

cakeﬁhllycaddea-uatthmmp@r{mas hallvesad by awoﬂlﬂmmfcacmaods (sddhim

fbraxioR Aot FrBald B WHE AR AIREO I 10015y for 16 h. “This was
cﬁlﬁgt%ﬂ)ﬂl{bcﬁ?é& RRESN hi&dchloric gid (100 mL) and (ﬁxtrgiﬁged w:éh ethyl

nitroso- pt ol uenesu am de,
acatate @) Toe arQanicrexti@sis/wate wadheck mthsbrmeazio&dtdv&n glagnesium

d b t t [ .
sufElo filerasmenral et BEicih e BnereirecS o Volumes aThis
wé@irﬂuﬁtéa withethet aphlfilteredR) gived-dflorMaRMahes. The

ds were triturated wth ether/hexane to gl ve

methaﬂe@uﬁeszyl hanzeig/agdmeethyhesiar as aytoloessosadidd6idig, 89%).
methyl ester (2.1 g, colorless solids). Exanple 60
rac- (4S*, 5R") - 2- (4- Chl or o- 2- et hoxy- 5- net hanesul f onyl p
henyl) 4, 5- bi s-(4- 25chl orophenyl) 4, 5-di met hyl- 4, 5-di
hy dr A-sbluttonnafdrebloeo-BHethbxy-5MBkthanesulfonylbenzoic acid (2.5 g, 9.0
2007/ 063013PCT/ EP2006/ 068748 | n_a manner anal ogous to
iRy inleHaBy eSS PROIEAdSl T Qndrii@@ée wihipess-

SRR g SR TARLATI oS, RS Aot
toletnaglilfesareide, mldmtdn)mrmisﬁnm o 10rmrretﬂ§glh:ahtmdwemetss
digl VR ehhie L ] l % Coggg %y rotary evap&ra?onmﬁ?e resuﬁmg resu%ue was
dissoived in dlchloromethane and filtered through a plug of silica gel and
evaporated. The solids were triturated with ether/hexane to give 4-chloro-2-

ethoxy-5-methanesulfonyl-benzoic acid methyl ester (2.1 g, colorless solids).

Example 60 -
rac-(4S*,5R*)-2-(4-Chloro-2-ethoxy-5-methanesuifonylphenyl)4,5-bis-(4-
chlorophenyl)4,5-dimethyl-4,5-dihydro-1H-imidazole
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5[ (M-H) +] 551. 0724, observed 551.0721. Exanple 61
rac- (4S*, 5R*) - 2- (4- Chl or o- 2- et hoxy- 5- net hanesul f onyl -

Wom%gg’bk4 5- bi s-(4-chl or ophenyO 4. 5-di net hylPéT/iPﬂjOEM68748
dro-1 m dazol e- 1- carbonyl chloride C 10cl In

manner anal ogous to the nmethod described in exanp
Inza manner agaiogRup-to the method described in example 2, meso-2,3-bis-(4-

ol e A e WD a8 ANz At s

métheridsyforylSoalizticiacid thethyl esteolrethegeresenes ettrimdthylaluminum
phosgene in the presence of 15triethylamne to give
tot gige ghQ file sampSUAE. MRAMPI(ESe/2) calculated for CasHzsN20sSCla

5 %@ﬁqﬁt&%ﬁ -Si¥ePr ey B5 £hbexy - 5- met hanesul f onyl - pheny
- , - | S_ -
chl or ophenyl) - 4, 5- di net hyl- 4, 5-di hydr oi m dazol -1-y1H4

- (3- 20net hanesul f onypropyl ) - pi perazi n-1-yl ] net hanone

EV\D 2E0y|063013PCT1EP2006/ 068748 I n a manner anal ogous
t hod descri bed in exanple 5, 2-(4-chloro-2-

XY- 5- et h nesulfonyl bi s- (4-chl orophen
e S B o 25 pe G A RP Y e RETMIhor bl (4-chioro-
- lilidazole-1 | chl
pﬁ%@ @eﬂ'ﬁﬁg [€ olr@%jrlyg |c|)y c;lazlgl cleo err:;iazrbony chloride
C,dl hydr oc |de (prepared as described in Fotouhi, N
5110996) to give the title conpound as a

V\D
N Xt The enanti onmers were then separated
by sup r cflui d chromat ography (Berger

ioGram 11, Daicel ChiralPak OD-H 3 x
,s 00 bar, eluti ng with 30% of 1:1
10 Clet hano‘F'/ acet on| t rile in carbon dioxide). HR-M (ES,
' m z) cal cul ated for C35H42N406S2C13 [ ( M+H) +]
783. 1606, observed 783.1596 10

In a manner analogous to the method described in example 3, rac-(45*,5R*)-2-
(4-chloro-2-ethoxy-5-methanesuifonyl-phenyl}-4,5-bis- (4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-1H-imidazole was reacted with phosgene in the presence of

15 triethylamine io give the iitle compound.

Example 62 _

[(4S,5R)-2-(4-Chloro-2-ethoxy-5-methanesulfonyl-phenyl)-4,5-bis-(4-
chlorophenyl)-4,5-dimethyl-4,5-dihydroimidazol-1-yl]-[4-(3-

20 methanesulfonypropyl)-piperazin-1-ylJmethanone

@ﬁ

/\\
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Exanpl e 63 2- Et hoxy-5-(pyrrolidine-1-sul fonyl)benzoic
acid ethyl ester 15A solution of

- sul fonyl- 2- hydr oxybenzoic acid (0.52
wo fbﬂ%ﬁﬁsﬁm ! 1- 2-hydr ox) ?%Eﬁiu)gﬁmssms

trix Scientific) in tetrahydrofuran
was treated with pyrrolldlne(ls 21 nm)&) and
Inraemammed afhalogauh to The meiked deacrd@e oemmle , i2nfdochloro-2-

N T e e e

dinpaRimRIRRBIE- NchfbdHyl BRIoridiei veas ﬁe@temneswmah&rﬁ@mmonyl-
filtered, and 20 concentrated to give a solid

Thi
pragy|1niperaziaeddinyaroshlorider(prepased @Soasptpes jn Gotouni, N. et al,
\A@éb{)ﬂ ét%:élsﬁ \;é Igfx}éd{ht%g}ﬂe) OSBGOS 85 2 aBndc iRktlfb. The
er%zrﬂi‘dﬁm&éré}thé@|se§amedb?lélfp@mﬁtbcbemzidlchrmatb@apw (Berger

ester In a manner anal ogous to 6he met hod desc%beq
Insﬁumﬁﬂl%ﬁ—@ga@@ [BRigabi-BirgiPak OD-H 3 x 25 cm, 35 °C at 100 bar,

elDﬁ‘ﬁg _0?{141 2 n%v%ée@*hhﬂfe%*b%'ﬂb!&ﬁ kRISt MBS ES, m/2)

- su
cald:ulétéi} fd:r magHMéNz@sSg@Ib bi)did) ] R8Bri6&z observdd 783.1596
2007/ 063013PCT/ EP20061068748 Cl Cl I n a manner
anal ogous to the nmethod described in exanple 2,
nmeso- 2, 3- bi s-(4- chl orophenyl) -2, 3- but anedi am ne was

Eiﬁﬁﬂ@ggwi th 2-ethoxy-5-(pyrrolidine-1- 5
surtonyObenzoi c acid ethyl ester in the presence of
2 BihdBE SXbFH ORI i flfoRyBehBic Hcd EthyPesaHNd.

A solution of 5-chlorosulfonyl-2-hydroxybenzoic acid (0.52 g, 2.0 mmol, Matrix
Scientific) in tetrahydrofuran (10 mL) was treated with pyrrolidine (1.5 g, 21-
mmol) and refiluxed for 2 h. Th'is_ was cooled and poured into di'[ute aqueous
hydrochloric acid and extracted into dichloromethane {(2'x 50 mL). The combined
extracts were washed with brine, dried over magnesium sulfate, filtered, and
concenirated to give a solid. This was triturated with ether to give 2-hydroxy-5-
(pyrroiidine-1-sulfonyl)benzoic acid as a solid. It was then converted to 2-ethoxy-
5-(pyrrolidine-1-sulfonyl)benzoic acid ethyl ester In a manner analogous to the

method described in example 33.

Example 64
rac-{48* ,5R*)-4,5-Bis-(4-chlorophenyl)-2-[2-ethoxy-5-(pyrrolidine-1-
sulfonyl)pheny {]-4,5-dimethyi-4,5-dihydro-1H-imidazole
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Exanpl e 65
rac- (4S*, 5M - 4, 5- Bi s- (4- chl or opheny1) - 242- et hoxy-5- (p

WO iﬂo'_}/%sgfg ne-1- 10sul fonyl) pheny PCT/ER2006/068748

di met hy1l- 4, 5- di hydr oi m dazol e- 1- car bony
chlorlde In a manner anal ogous to the nethod

bed\LE exanple 3, rao-(4S*,5R")-4,5-

hl 6r8pheny1) - 2[ 2- et hoxy- 5- (pyrrolldlne 1-sul f-

on ph INo- di met hyl - 15
4 5 d|h dro- 1 dazol e was reacted with phosgene in
ce 0 toethylamne to give the title
»-u nd Exanp)-8, 66
{(48 5R) - 4, 5- Bi s- {43 chl or ophenyl ) - 2-[ 2- et hoxy- 5- (pyrr
olidi ne-1 -sulfo ) phenyl ] - 204, 5-di nethyl-4,5-d
hydroi m dazol -1
-y1114- ( 3- nethanesulfonylpropyl) pi perazi n-1 -
yl | met hanone WO 2007/063013PCT/EP2006/O68748 In a

manner anal ogous to the bed i n exa
Ina mageer a8al O%Q;ISA;Oghe metlﬁmé escr e |rnI examrl)lez %ng?o—SS bis-(4-

A R R AT R ST

sultooyl)benidio eicibethybesteait i presands pBlimethylaluminum to give the
net hanesul f onyl - propyl) - pi perazi ne di hydrochl ori de

e PUPRPEF-as described in Fotouhi, N at al. WO
2005110996) to give the title conpound as a racemc

m xture. The enantioners were then separated by
supercritical fluid chromatography (Berger |nstrunent

Exampie 65am |1, Daicel ChiralPak OD-H 3 x 25 cm 35 C

at 100 bar, eluting with 35% net hanol in carbon

ratt (d5" @&d)*)-4 B (4-chlorophenyl)-2-[2-ethoxy-5-(pyrrolidine-1-

sulfonyl)pheny []-4,5-dimethyl-4,5-dihydroimidazole-1-carbonyl chloride

Cl ) |
!,,' N o
W ' .

Cl ) N

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-4,5-
bis-{4-chlorophenyt)-2-[2-ethoxy-5-(pyrrolidine-1-sulfonyl)pheny 1]-4,5-dimethyl-
4,5-dihydro-1H-imidazole was reacted with phosgene in the presence of

triethylamine to give the title compound.

Example 66
{{(4S,5R)-4,5-Bis-(4-chlorophenyl)-2-[2-ethoxy-5-(pyrrolidine-1-sulfonyl)phenyl]-
4,5-dimethyl-4,5-dihydroimidazol-1-yi}-[4-(3-methanesulfonyipropyl)-piperazin-1-
yllmethanone
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10 (ES, m 4 cal cul ated for C38H48N506S2C12 [ (MHH) +]
804. 2418, observed 804. 2413 Exanpl e 67

Ps 2- et hoxybenzoi ¢ acid nmethyl ester
Wogn gﬁﬁ%}xy 4-nitrobenzoic acid (20 g, 94 mmol ’Péflgﬁogﬂ?ﬁsﬂs

was suspended in ethanol (170 nL) and conbined with a
t ed\aqueous sol ution of amoni um chloride (100

thrsiwas rapidly stirred, iron dust (13.3 g,
)gcgiﬁ§ged in portions. The tenperature was
or 1 h. The cool ed suspensi on 20 was

hr oug ' i

@ Lelite, and the cake washed wth
dirsy ro fhan@'%%SO m.). The filtrate was dil uted

Q

Wi th or oret and washed with brine, dried

over esiums filtered and evaporated. A

br own SO|Id was trltutated with 82 WO

2007/ 662%13PCT/ EP2006/ 068748 di chl or onet hane and

filtered fB.give 15 g of 4-am no-2-ethoxybenzoic acid
(88%. O A suspensi on 4-am no- 2- et hoxybenzoi c
acid (20 g, 110 nmmol) in 2N hydrochloric acid (200

Inrd_nanaer wahlogeusno ¢e wmdthod destrithdd inoeMampgie SToatdS*,5R*)-4,5-

Was dde nitrit 8.9, ,11 1) in L
big PPN 2 B GS-F TICHE: 1- ST g yid.5-Omethy -
4,§adii H?d}%tnﬁl&ﬁfo!éﬁidéﬁbbﬂyla&wﬁ&e Wag rehbied Wit 9-(3-

eparately,

methanesulionyl-propyl)-piperazine dihydrochloride (prepared as described in
Fotouhi, N. et al. WO 20051109986) to give the title compound as a racemic
mixture. 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 35% methanol in carbon dioxide). HR-MS

(ES, m/2) calculated for CagHasNsOeS2Clz [(M+H)*] 804.2418, observed 804.2413

Example 67

*.4-Cyano-2-ethoxybenzoic acid methyl ester

O CN
O

0O

2-Ethoxy-4-nitrobenzoic acid (20 g, 94 mmol, Aldrich) was suspended in ethanol

(170 mL) and combined with a saturated aqueous solution of ammonium chioride

(100 mL). As this was rapidly stirred, iron dust (13.3 g, 239 mmol) was added in

portions. The temperature was raised to 80 °C for 1 h. The cooled suspension

was filtered through Celite, and the cake washed with dichloromethane (150 mL).
" The filirate was diluted with dichloromethane and washed with brine, dried over

magnesium sulfate, filtered and evaporated. A brown solid was tritutated with
82 :
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copper chloride (14.2 g, 143 mmol) in 200 nL water
was slowy added to a solution of sodi um cyani de

Woﬁtfo}/ﬁﬁs% g, 371 mmol) in 200 nL water at 0-5 &@3@32(068743

stirred for 2 h. The cold nitrite solution was
slowy to the cyanide solution 10 and stirred at 0-5
dichlosemethanerand %ltﬂir@ddd aiwe 5 goffbamna2-athpxybeagoic acid
(ég'o}tered and the aqueous solution was adjusted to pH
%'th concentrated hydrochloric acid. This was

o RS CLL BBl L 050 8 4981t i o
h@?&ﬁlb%%cfﬂi@@%fﬂnﬂ%@\&éi SirrddQithqbé étH"@dcﬁing'. %cﬁiéh?éjwas

and the filtrate was concentrated to giv ‘
added sodignvnitritaté-68-g,15! letminady ine?2 oilLcofaw@igr. After stirring for 5

il S8 o Saaiate WS ordactio ik g H 1 8a. Separately,

cappdranridelt 4.2) 148mfofin 200 mL water was slowly added to a
(trimethyl silyl éiazorretﬁ:ane (76 mL, 2.0 inyether,

0 M
sqluiien ehgodidm eanide 188/ aand! iimesl) it 20@ o1k water at 0-5 °C and

S 21, e F B T B 5 5 B0t
ad slifred an0ih 2 536 B3 Rih, foliewed &yi 25 Feiameh. tThigwee filtered and

4- cyano- 2- et hoxybenzoic acid nethyl ester as a solid .
thegsiugoys sphaion was agiustesbto pH 2 with 'concentrated hydrochloric acid.

o . >y d | ) o
THEAI AT maS ith cinft S5 el 0k HRIGRES aradt Bt Mashed
witiOb 08 ahQGBELBEVST dPRA0GUDaRIgAsIUM sulfaten Tdreysdlidks weare filtered
off st the FiTaiR Has pletTaiatig B Bk 18 Biol snede 4-cyano-2-
etﬁ@?gﬁ%z%icbéég.(ﬁf' chl orophenyl) - but ane- 2, 3- di ani ne
(0.28 g, 0.091 mmol) in toluene (7 nL) was added over
10 g Thi : : :
- opaiusterP el AL RoA i 808 (8Bl Bl Bl i ixture of
béhhz.’bﬁé_ (A6 ML )sarse evedleanolr{1 Olnnkla)n eAtg(B °®ji0tri l\ri]waﬂ?_ﬁﬁiwediaaomethane
t he tyre was r tor r : e
Wﬁéﬂl«:ﬁ-@r{\%\i\%@ oﬁaﬁsci'g wag #FEJ‘# é%@h@l“s thenak roggytemperature.
: T . .
USRI ALLEA S 0 oy it BERLA 09 1086 i fracny
(silihe gal,gruiing With &35 %eth)d @cataie énl hexanadogies 4raygnesd-um
|fate, . filt t Lfj cati f th
otftey i olsy A48 TRy AT Bad SUragRy So(4lea gel .
eluting with 20-50% et hyl acetate /hexane) gave 250

ng of the title conpound. Exanple 69
4-1(43,5R) -4, 5-Bi s- (4-chl orophenyl) - 1-[ 4- ( 3- met hanesu

Example 68opyft - pi per azi ne- 1- 15car bonyl ] -
4, 5-di nmet hy1-4, 5-di hydro- 1Hi m dazol - 2-y11- 3- et hoxybe
ranZo{#+ 5t ,BR&)-415-Bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1 H-imidazol-

2-yl}-3-ethoxy-benzonitrile
Cl
| \_OC
r,"tN
N =N
JOLL
H
Cl
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A sol ution of
rao-4-[(4S*,5R*) -4, 5-bi s-(4-chl oro-phenyl) -4, 5-di neth
W0¥60’7ﬂ163"_61§j' hydrolH-i m dazol - 2-y1] - 3- et hoxy- ben?@?}Egﬁdokf%sns
ng, 0.31 nmol) in dichloronethane was co
OCandtreated wi th ph ene (2.5 nm, 0.47 mmol, 1.9
VI i i@ toluasedp mhiwas aekiRgiasmeiyIqiomusig, (00 g, 0.14 mmol,

28R ailhEy abutn) ARg R p dPTl RSEpHe bl Ene-2.0-

diamind ¢0.28ay @.091 h’lrﬁtb[ th foluérie(7 hg Waznaddistl esrkidmitR This
inice water and dic Ioromsthane The organic | ayer

WA Svarmeskiogpem KRRRIABIS faadfest-GRBata-g nyP?'I“fQé@ agid methyl

> e?ﬁgi@% g’ o@jTg@? ?I cg"%’{ge@('éﬁﬁ’{”}eﬂ@qé«@#‘%m eg%laﬂd the

mdateaWas rhiegd e yeflux f@l/r\‘lé h.ach¢ 4&8ctioRWwastcbeledsand 3\GIL of
2007 013PCT EP2006/ 068748 . . .

RPﬁh% fﬁ %”F Wﬁﬁ éﬁ"(‘}’i’}j ai‘d( gt r&%Fgf%zzh-etT H%i?aﬁf%h‘i)’i‘? dijutedvith ethyl

anzétgt(ﬁ th(bi lirrﬁ)]I gpd ifed 1210 In%in 1 TH H8ANKIc 18 OWEE eparated, dried

overonggssigrisulfate dilkeréd aod leyaporsiedy Purificgticreghihe-resiglue by

10 f‘I%{fﬁ%ﬁl)(r%he é&r-)agéy? Tl@)mst yelllgf@gwgm%d%{o#%ﬂaazc%ltéete]]hé:%ne)
oaV € b0 heyBt thenfie( ddmpddndind triethylam ne (0.35 g,
3.34 nmmol) at 0 C was treated with
1- (3- net hanesul f onyl propyl ) pi perazine (0.11 g, 0.39
mol , prepared as described in Fotouhi, N et al. WO

{ 96) for 0.5 h. The reaction was washed w th
Eg‘M&er dried over anhydrous rragne3| um sul f at e,

14 B0 BB B L R P Rrazne. -

15 c@{@oﬁylﬂ3435161metﬁw%-@jlhy'aﬂ@-1$-Pﬁﬁt:lla@@l\92—§rl}3f59éﬂ‘ldx?§@nzon|trlIe
separated by supercritical fluid chromtography

ac(Berger Instrument Multi-GamlIl, Deice! Chiral Pak
ﬁﬁ X §5mm 35 C at 100 bar, eluting with 35%

L.ni N gakbon di oxi de). HR-I\/IS (ES, mz)
cal cuI t ed @w E9MON504SC 2 [ (MHH) +] 696, 2173,
o N696 2¥67. 15 Exanple 70

c(4 tert-Butyl-2-ethoxy-phenyl)-4, 5 bis-(4-

CIchI or enyl) 4, 5-di et hyl hydr o-i
m daz yI Epi perazi n-1-yl - net hanone

I/\

A solution of rac-4-[(45*,5R*)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
1 H-imidazol-2-yl]-3-ethoxy-benzonitrile (190 mg, 0.31 mmol) in dichloromethane
was cooled io 0 °C and treated with phosgene (2.5 mL, 0.47 mmol, 1.9 Min

20 ioluene) and triethylamine (0.66 g, 0.65 mmol). After 1 h, the reaction was
charged with the same quantities of phosgene and triethylamine. Afteran
additional 1 h at 0 °C, the reaction was worked up in ice water and
dichloromethane. The organic layer was dried over anhydrous magnesium
sulfate, filtered and evaporated to give an oil. It was purified by a short plug of

25 gilica gel (eluting with 20% ethyl acetate /hexane) to give rac-(45*,5R*)-4,5-bis-
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20 I'n a manner anal ogous to the met hod described in
exanpl e 5,

wo%ﬂ%%é‘@ 2-(4-tert-butyl-2-ethoxy-phenyl)-4, 5Pgr@?%0?j§:/g68748

or o- enyl) 4, 5-di net hyl -4, 5-di hydro-i m daz
rbonyl chloride (exanple 4) was reacted with ]
(dptipercaphenyl)-2(drdyenp-2-ethgxyephany)t4 brdimethfduimdihydro-
cul ated for C341-141N402C12 [ ( M+Hr]
ingstoggca et TR 7 2603 25 Exampi e 71

i EiA%%f@io?%kéé&%‘ﬁ%ﬁ % %-%éflg%xﬁﬁ%“méié'q@aﬁé Y thoxy-

J
13 %EI'%%:ICI) /rgg%zorb T dﬁrbon%nner ana 0g \gﬁg 0.26

mmol) |Iﬂlei:!|0|mt)rmdeﬂile$ler (il Derol-) anckirieipylamine (0.35 g, 3.34 mmol) at0 °C

w%?ga@%wgﬁ ([gegle ar@yﬁ?%ﬂﬁ?@ &fpﬁ‘%}ég%e‘b% g,SO.{Bé mmol,

prebatetpz o Hesdrisadl RoFdtbuBin N drdg WeX20m4 £1 0896Yas 0.5 h. The
reacted wth 1-acetyl - (&%eram ne (Aldrich) to give

regglion wasavasiigsowita coldw gded pver appydrpus magnesium sulfate,
filtered and evaporated to give a solid. Trituration with ether and filtration gave

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 35% methanol in

carbon dioxide). HR-MS (ES, m/z) calculated for 035H40N504SC[2 [(M+H)* ]
696.2173, observed 696.2167.

Example 70 - ‘ ,
[(4S,5R)-2-(4- tert—Butyl~2—.ethoxy-phenyl)-4,5—bis-(4-chioro—phenyl)—4,5—dimethyl~
4 5-dihydro-imidazol-1-yl}-piperazin-1-yl-methanone

*Oé
Q

In a manner analogous to the method described in example 5, (4S,5R)-2-(4-fert-
butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
imidazole-1-carbonyl chloride {example 4) was reacted with piperazine (Aldrich)
o give the title compound. HR-MS (ES, m/z) calculated for CasHs1N4O2Cla
[(M+H)*] 607.2601, observed 607.2603.

CI.

Example 71
1-{4-[{4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4 5-bis-(4-chioro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone
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Exanpl e 72

N-tert-Butyl-2-{4-[(4S,5R) -2-(4-tert-butyl-2-ethoxy-p
wo MRPdshif, o bi s- (4-chloro- PCT/EP2006/068748

%@pheny )-4,5-di met hyl- 4, 5-di hydro-i m dazol e- 1- car bon

yl Lpi perazin-1-yl}-acetam de |n a manner anal ogous

to the nmethod described in exanple 5,

Ct SR) - 2- (4-Aert- 15
bu 2y et hoRy - phenyl) - 4, 5- bi s- (4-chl or o- phenyl) - 4, 5-
di Yy %Af,_@_%mni m dazol e- 1- car bonyl chl oride
(e s eacted with N-tert-butyl-2-
[ Az r{\jl-y -acetam de (Enamine-BB) to give the

c 2 nd. Exanple 73 20
4- Br offo- 4- et hoxy-benzoi ¢ acid ethyl ester W)
2007/ 13PCT/ EP2006/ 068748 Br Sodi um (1. 815

9,9%8.9 mol, Aldrich) was cut into snmall pieces and
added to ethanol (100 nL). After all the pieces were
di ssol ved, the clear solution was added to a sol ution
of ethyl 4-Dbrono-2-fluoro-benzoate (13 g, 52.6 nmol)

Initﬂ marfie? %ﬂﬁ!ﬁ) an% dotS tFlthe GRANEY deSciodd m@B@a&hﬁl@ ?3%%5‘4%52-(4- tert-

en renove he m xture was stirre
bmtghﬁeath phémyt)-4 5-his-(#hehl oreaphé rom)-4i5xdi ovethyleds 5-dinydro-
C nt r at and

. cphery)-45 5
5 injganc o0y LeRToateRiTS @%ﬁé'reaﬂf%g@ﬁaéﬁ%e%%waZIne
b| ca bo:?g{b mémlé@éMb%ﬁ@ sRLMS: ‘6&902°

brine, and dried over anLydrous sodi um

.sul fate. The solids were filtered off, and 10 the
EfiIt atT "was concentrated in vacuo. Purifi cation of
e residue by flash chromatography (120 g of

Nsrektlm pel{4- [@11845R§LQ (‘M—iéh‘ a@yﬂé%twyybhmy—%ebmrm chloro-

hexane ave br ono- 2- et hoxy- benzoi ¢ aci

10 phenerd _ mﬁﬂ[’l)é 435fd|la{\gdr91m1cdﬂgg)l@-,‘l -carbpnyll- plperaz% 1-yl}-acetamide

>

Cl Q N g
(\NLO: E

3

In a manner analogous to the method described in example 5, (4S,5R)-2-(4-tert-
15  butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-

imidazole-1-carbonyl chioride (example 4) was reacted with N-tert-butyl-2- ..

piperazin-1-yl-acetamide (Enamine-BB) to give the title compound.

Example 73
20 4-Bromo-2-ethoxy-benzoic acid ethyl ester
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Exanmpl e 74

15rac- (4S*, 5R1- 2- (4- Brono- 2- et hoxy- phenyl) - 4, 5 bis-(4
wo Zihhps Phenyl) -4, 5. dinet hyl -4, 5-di hydr o- 1hpémmranciesras

azole 20 To a solution of

rreso 2, 3- bIS (4 chl orophenyl) - 2, 3- but anedi am ne (3 g,
Og Pt 1) in toluene cooledtoOvaas added
d opy’se 2 Msolution of trinmethylalumnumin toluene
533>, 10.66 nmol). After the addition, the
ture was stirred at O Cfor 15 mn then the ice
th was renmoved. After 30 mn, the m xture was
vérr med up to 80-100 C for about 30 m n before being
25 slowy cool ed down to room benperature

t enpaP@HOT €810 Gof 8% HMAs Alglrich} was ot Kt S 5'5@%@%"5 gnd added
to?ﬁit&wgn&t %g nZLt. eéf}]é lﬁﬁ\ 33 ?Tlés QardBRsbiveR, Eh%' &88Lsdidfon was

was a reaction nmixture was
add=at o adlutien Iaﬂxetﬁycm -#@nio-2 Yuono-baBroate (13 g, 52.6 mmol) in

5 clhangded T boooleqiatc Rel 26 L BRPONHAT D) tejovckanel i mixture
was 8fi 3&6 at T&¥in riéanp\é%t@r@ﬂﬂq@ h.TrReRbabRH ﬁmﬁwetwa@ cwﬁéentrated -
stirred rigorously at roomtenperature for 3

inlvaggosane the siduewad taken inhuateq@adRO% eyt analate-hexane

TR Riskue P e vt Sl é%%ﬂ@@om sodUf piggrogate.
brirfd, Wndadtieef overnhpdbbens ot sulfale X TRE dolidis welré lﬁﬂei(eb off, and

_ x 20 nL), dried over anhydrous sodium sulfate.
10 thediltrate was eonganteated rpvacumdPurikcationtgfibe crde rosicue by flash

CAF BRI ERDT T1 20 q U BERe LG R85 S| S in hevane)
geﬂdelﬂhl’@nﬂ#ﬂ—bﬂﬁaxir%énzbﬂfhmé@%hyﬂwter&ﬁ%\zbit@ﬁbllmeit1amm g, 77%).

i n hexane) gave the title conpound as |light yell ow
foam (3.25 g, 10 65%. HR-Ms (ES, nmfz) cal culated for

%zoaz& [ (M FH)+] 517.0444, observed

15 rac-(4S*,5R*)-2-(4-Bromo-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-1 H-imidazole

i )
S
SO

20 To a solution of meso-2,3-bis-(4-chlorophenyl)-2,3-butanediamine (3 g, example

1) in foluene cooled to 0 °C was added dropwise 2 M solution of
trimethylaluminum in toluene (5.33 mL, 10.66 mmol). Aiter the addition, the
mixture was stirred at 0 °C for 15 min then the ice bath was removed. After 30
min, the mixture was warmed up to 806-100 °C for about 30 min beifore being

25 slowly cooled down to room temperature. At room temperature, a solution of 4-
bromo-2-ethoxy-benzoic acid ethyl ester (3.18 g, 11.64 mmol) in toluene (10 mL)

was added, and the yellow reaction mixture was heated at reflux for 48 h. Upon
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Exanple 75
rac- (4S*, 5R*) - 2- (4- Brono- 2- et hoxy- phenyl) -4, 5-bi s- (4-

wo S@hpEsphenyl) - 4, 5- o PCT/EP2006/068748
15di met hy1- 4, 5-di bydro-i m dazol e- 1- carbonyl chloride

In a manner anal ogous to the nethod described in
cg&lg}gdpgogm temeperature, 1 M Rochelle solution (~20 mL) and ethyl acetate

(ARS8 Wl hiiBieh OB s HSEFAREN Pt GarBl 8 166m
tmr?&ﬁeﬁ@m Wi tThelaysgeweré sepdratqrl ene meeaqmeous Iayer was

| i i h |
extAcied Wi ety CetiterCint A58 Mbe FiB e B RRGF 0N By as were
5 washeu Wi %@%é‘% S§u8on of sedium bicarbonate (1 x 20 ml), brine (1x 20
mi) - cﬂnexpwer-anmeiralzs pediupidulfaret Thercauids Were filtered off and the
7/ 063013P P200610687
IS WaS FaN et ae0 P BRetess, ulirbiond! 1he bk y flash
clﬁr’c‘mﬁt@@ﬂ%rpﬂﬁtl DO oY dal: diufin Iuﬁrr( éwl% ozob/oph@%%bn B0%

di net h 4, 5-di hydr ol m dazol e- 1- carbonyl chlorid
eﬂw!sawiata l@ohemanle gays thetitesespousdyas-ghs wiiqw foam (3 259,

10 oBUFCHRF MR Ealeilstiiot Pagty O Ry IR 7 B ridhas

oﬁs&m)@guady g483MS (ES, m z) cal cul ated for
C36H41N504C12Br RMtH) +1 756. 1714, observed 756. 1720.

Exanple 77 10rac-2-{4-[(4S*,5R*)-4,5-Bi s-(4-ch lo
EQQ%@' E'%W") 4,5-di methyl-4,5-di hydro 1H i
=2 A—3 et hoxy- phenyl | - propan-2-ol Cl
rac-(4S*,5R*)-2-(4-Bromo-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
15  dimethyl-4,5-dihydro-imidazole-1-carbonyl chicride -

>
<o

In a manner analogous to the method described in example 3, rac-
20  (4S*,5R*)-2-(4-bromo-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4 5-dihydro-1H-imidazole was reacted with phosgene in the presence of

triethylamine to give the title compound.

Example 76
25 rac—(48*,5R*)-2-(4-Brom0-2-ethoxy-phehy!)-4,5-bis—(4-ch[0ro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-

methanone
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15

20

Cl OH To a solution of n-butyllithium (11.6 ni,
28.95 mmol, 2.5 Msolution in hexane, 15 Aldrich) in

Woi(ﬁ%@ﬂi@dr ofur an (50 rrL) at -78 C vvas added dﬁ@P/ﬁbﬁﬁﬁ/ﬁssms

solution of

rac- (4S*, 5R*) - 2- (4- br onp- 2- et hoxy- phenyl ) -4, 5- bi s- (4-

chl or 0- phenyX -4, 5- di net hyl -4, 5-di hydro-1Hi m dazol e
y, 2.894/mmol, exanple 74) in tetrahydrofuran

(5 Theo rown reaction mxture was stirred at

- 78 oTNL5 then acetone (2.12 nL, 28.94 mmvl)

was _.addad Ar eB' The col or turned 20 yel l ow at the

enfi pddi ti on. The reaction mixture was stirred at
> m n then quenched with water. The ice

Gbath enoved to let the reaction WO

2087/ 3 3PCT/ EP2006/ 068748 warned up to room
t emper/ature. The reaction was worked up with water
et hyl . acetate. The organic |ayers were washed
brine and dried over anhydrous sodi um sul f ate.
solids were filtered off and the filtrate was
concentrated to give a yellom/residue Purification
of the crude resid fl sh 5 y '
Ingh et BgB005S 16 e e o SSogheel Ry adsib s oSSR Y)-2-
(ﬁ%wglethﬂx%ibhég %593 BFse()4 érﬂoﬂi MeerhyIe4 Bl (tjlhﬁatﬁﬂWPQLHiﬁydro-
(702 cal cul-‘ated for
imidazodzJ - @avbemw]cmg’rdaws reabtedrwﬂu1497nathaeesulfonyl ppopy[)

pi PRz Y BhocRlordd it SreBl A Wcribed iy Fotquhi. Ny gtk WO

2cmsnh)0996§3t:ﬁguvatthy itlé conthduiel mmszgESawZﬁcalw@t@i (0
10 obt ai ned 159 . HR-M5 (E nm 4 calculated -

b N0 ) |36 744, S5 eERT 5 b 2 v o
439. 1339. Exanpl e 78
rac- (4S", 5R1- 4, 5- Bi s- (4-chl or o- phenyl) - 212- et hoxy- 4- (

E1- hﬁgrx;zy 1- net hyl - et hyl) -

]-4,5-di met hyl-4, 5-di hydro-i m dazol e- 1- car bon
ra\bl2-{‘41[(@8|*,6ﬂ*) 4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1 H
imidazol-2-y{]-3-ethoxy-phenyl}-propan-2-ol

Cl \ >
QUM

To a solution of n-butyllithium (11.6 mL, 28.95 mmol, 2.5 M solution in hexane,
Aldrich) in tetrahydrofuran (50 mL) at -78 °C was added dropwise a solution of
rac-(4S,5R*)-2-(4-bromo-2-ethoxy-phenyl)-4,5-bis-{4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-1 H-imidazole (1.5 g, 2.894 mmol, example 74) in
tetrahydrofuran (50 mL). The brown reaction mixture was stirred at -78 °C for 15
min then aceione (2.12 mL, 28.94 mmol) was added dropwise. The color turned
yellow at the end of addition. The reaction mixture was stirred at -78 °C for 30

min then quenched with water. The ice bath was removed to let the reaction
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In a manner anal ogous to the nmethod described in
exanple 3, rac-2-14-

wo@{,%’léﬁsgg) 4, 5- bi s- (4-chl oro- phenyl) - 4, 5- di ”ei)Ei‘)Eano?mﬁsms

ro-1H i m dazol -2-y11-3- 20
et hoxy phenyl } - propan- 2-ol was reacted W|th phosgene

‘warmed epppdeemde mgeraiure: yedepatkon wagiwarked élpthth] water and

eff gREGeiaRs . BIEORAIS Favers s YRShSA Wit biing arg s 5+

anlyydtbu® 56l difaté d dineyshilielsi we refitersd d;ﬁ(aalfdlth@yﬂltrate was
chl oride W) 2007/ 063013PCT/ E1' 2006/ 068748

conganiiatechia @g@ @yell@w Fasigua. hBuritiealien; efdhe icruds Eﬁﬁﬂﬂ’i@ by flash

cl'?’rn a?tig(aﬁ)ﬁg f%il cazg?1 elup %,,W'th LOO%ﬁth!Ll ace treré? 5%
mleﬂﬂarﬁ}l th byt aeétute)ﬁb@zmtr@ tﬁle/mnpeam (ema/\mgw 49%). HR MS

BRGS0 'Eajﬁg?og;@?fb{@%élz FRLS, Y489, 98, Sodlivs 488 1758,
a0 %ﬁ*aéﬁ%“ﬁ"?h ot e PR aE S Ui bi- phasto-

pheanyil Mmeﬂpmqpplhemﬂ) pér-diniethyl- QELdmycﬂfaﬂ‘ddemldazodae wasalso
oA BT anG 2R, BiR-Vs TSR iciatdtor BoPRREOB [(M+H) ]

4@9 $39§ @diﬂéw@d RBEAYED: 2- ( 2- et hoxy pheny1) - 4, 5- di net hy
di hydro-i m dazol e-1- 15carbonyl chloride was

react ed with 1-(3-nmethanesul f onyl - propyl) - pi perazi ne
Example 78 '

rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-ethyl)-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride

>
o

Cl

In a manner analogous to the method described in example 3, rac-2-{4-

[(45*,5 R*)-4,5-bis—(4-ch|0ro-pheny!)-4,5-dimethyl-4,5-dihydro—‘i H-imidazol-2-yl]-3-
ethoxy-phenyl}-propan-2-ol was reacted with phosgene in the presence of
triethylamine to give the title compound.

Example 79 :
rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-phenyl)-4,5-dimethyl-4,5- -
dihydro-imidazole-1-carbonyl chioride
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di hydrochl ori de (prepared as described in Fotouhi, N
et al. WD 2005110996) to give the title conpound as a

wo 35680 gs M xture. The enantionmers were then sgppudiRelossias
y supercritical fluid chromatography (Berger
Instrument Multi-GamlIl, Daicel ChiralPak OD-H 3 x
25 cm 35 C &t 100 bar, eI uting with 25% of 1:1

Ranol /acetonitrile in carbon dioxide). HR-M (ES,

cul dded for C341-141 N1404SC12 [(MtH)I

XZ772P; \ob ed 671.2218. 91 WO '
200Z/ 06RO 2006/ 068748 Exanple 81
( R) -4, 5-Bi s- (4-chl oro- phenyl) - 2- (2- et hoxy-p

L %F%m met hyl - 4, 5-
m dazol e- 1- car bonyl Lpi perazi n-1-yl}-acetamd
e In a manner anal ogous to the method described in

exanpl e 5, rac-(4S*, 5R1-4,5-
lnbé ﬁia(é.%g? %‘ngrogoﬁg% azop?etﬁéd ggg équ?FAf}}/ plé P rQbJ('EShB R*)-4,5-
blsqawmtwphd‘nyﬂ P MWpﬁer}-é;ﬁeﬁhm&tﬂyﬂl -4,5- dlhydro -1 H-imidazole
di h ochloride (Matri x SCIentIfIC é?@%gvethetltle
5 we%r%aﬁsﬁ B RGeS the PresanCeH dYatvRE 1o dpeshe tile
cyfﬁ dien separated by supercritical fluid
ormt ography (Berger Instrunent Multi-Gamll,

Daicel ChiralPak OD-H 3 x 25 cm 35 C at 100 bar,
eluting with 35% of 1:1-ethanol/acetonitrile in

%Miogglge% ( MTE) 2/56858’213102) oggle?\ljlegt gcd)sf 2190. 15
%2‘%24 F%Z%%éﬁipf@%@wﬁag &3(3‘?”’& %ﬁnyﬂe{r’% tﬁp’bethyl 4,5-dihydro-

10- i Jgg{&{ #}]‘&@;@mé’fﬁéﬁ ﬂ)(ng- t é)ngl erg z(i)r;] J yl]p;ngg}alno_ne

pi perazi n-1-yl] - net hanone
épO?/ 063013P EP2006/ 068748

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-(2-ethoxy-phenyt)-4,5-dimethyl-4,5-dihydro-imidazole-1-

15 carbonyl chloride was reacted with 1-(3-methanesulfonyl-propyl)-piperazine
dihydrochloride (prepared as described in Fotouhi, N. ef al. WO 2005110996) 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 c¢m, 35 °C at 100 bar, eluting with 25% of 1:1

20 ethanol/acetonitrile in carbon dioxide). HR-MS (ES, m/z) calculated for

Ca4Ha1N4O4SCla [(M+H)"] 671.2220, observed 671.2218.
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*, 5R1-4, 5-

wo Riosnésgi£hl or o- phenyl) - 2[ 2- et hoxy- 4- ( 1- hydr oxpctmpRiobies74s

[ -ethyl)-phenyll-4,5-

di met hy1l- 4, 5-di hydro-i m dazol e-1-car bonyl chloride
was reacted with 1-(3-

nmet hanesul f onyl - propy1) - pi perazi ne di hydrochl ori de

Example 8dd as described in Fotouhi, N et al. WO

2005110996) to give the title conpound as a racemc
2-4d-k 45, BR)- Iﬂtt'e Bmafht:h loracrphenyle2e(2- etenxwpenalodob-uynethyl-zl,s-

. ercr|t| hr omat og Ber er |nstrunent
R T -Catfionu e R RRBIGE 25 oo | 38
C at 100 bar, eluting with 35% of 1: 1

ethanol/acet itrile in carbon dioxide). HR-M5 (ES, -
d for C3+147N405SC 2 [ (M+H) +] 729. 2639,
634. Exanple 83
, 5-Bi s- (4-chl oro- phenyl) - 2-[ 2- et hoxy
-met hyl -et hyl )- phenyl] -4, 5-di
hyd ro-i m dazole-1 -carbonyl}-p
ne Oy1) - acet anmide WO
2007/ hE}LSPCT/EPZOOG/OGSMS In a manner anal ogous to

d described in exanple 5, rac-(4S*, 5R1-4, 5-

b| -chloro pheny1l) - 2[ 2- et hoxy- 4- ( 1- hydr oxy- 1- et hy
kgt hyl) - phenyl ] - 4, 5-
5%nethyl 4, 5- dihydro i m dazol e- 1- car bonyl chloride
was reacted W th 2- piperazin-1-yl-acetam

Incg mamnes Bnalogees (iedihe metised eﬁﬁcmbeg Imwagmle Et wac{4$1.eR*)-4,5-
b'?ﬁé%@é%@&%'ﬁsupe ct I%‘rf cal’ aw hr%ﬁ%?aﬁﬁi&me 1-

ca(rBenge:fhldritEt WaHRBacthllwnh Q@-pipetdzin-Dayl cxdetdrhideadi Radirochloride
100 bar, el u“ser% with 45% of

at
(Matmxéq%tﬁnc) Ebakverthwi.ﬂeecomp%%%adﬁ )

oo, P8 LSRR R oy (e

Instrument Multi-Gram |l, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar,
eluting with 35% of 1 :Le"chanol/acetonitrile in carbon dioxide). HR-MS (ES, m/2)

. calcutated for CsaHseNsOsClz [(M+H)'] 608.2190, observed 6_08.2190.

Example 82
{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-{2-ethoxy-4-(1-hydroxy-1-methyi-ethyl)-
phenyl]-4, 5—d|methyl -4,5-dihydro-imidazol-1-yl}-[4-(3-methanesulfonyl-propyl)-

piperazin-1- yi] -methanone
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{(4S, 5R) -4, 5-Bi s- (4-chl oro-phenyl)-2[ 2- et hoxy-4-(1-hy
droxy-1 -nethyl-ethyl)- p he nyl]-4,5-di

4, 5-di hyd ro-i mdazol -1
WO E@ﬁé‘%hfl ( PCT/EP2006/068748

2- hydr oxy-ethyl)-pi perazi n-1 -
yl'l -methanone 15 C CI OH In a manner anal ogous to
t he nmet hod described in exanple 5, rac-(4S*,5R*)-4, 5-

Blss£4< chl or o-phenyl ) - 2[ 2- et hoxy- 4- (1- hydr oxy- 1

- e -ethyl - ph enyl]-4,5- dinethyl-4,5-di

hydrs +d3 = ar bonyl chloride was reacted with
2-pip — 20 ePRanol (Chem cal Dynam cs) to

el thtle conmpound as a racenmi c mxture. The

one ?@ere then separated by supercritical

d t{h—r tography (Berger Instrunment Miulti-Gam
incel/ ChiralPak OD-H 3 x 25 cm 35 C at 100 bar,

elyting with 30% et hanol in carbon dioxide). HR M5

O¢ES,/ mz) calcul ated for C35HA3NA04CL2 [ ( M+H) +]

653. 2656, observed 653. 2657. 25 WO

2007/ 063013PCT/ EP2006/ 068748 Exanpl e 85

2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[ 2-et hoxy-4

- -(1- hydroxy-1-net hyl -ethyl) -

o bk S Yhs S o S 22088 b5
bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-ethyl)-phenyl]-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with 1-(3-
methanesulfonyl-propyl)-piperazine dihydrochloride (prepared as described in
Fotouhi, N. et al. WO 2005110896) to give the title compound as a racemic
mixture. The enantiomers were then separated by supercritical fluid
chromatography (Berger Instrument Multi-Gram 1l, Daicel ChiralPak OD-H 3 x 25
cm, 35 °C at 100 bar, eluting with 35% of 1:1 ethanol/acetonitrile in carbon
dioxide). HR-MS (ES, m/z) calculated for Cs7H47N4OsSCly [(M+H)*] 729.2639,

: obse_rved 729.2634.

Example 83 .
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-ethyl)-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-acetamide

o)
Sy
i

o
y_/

H,N
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5 OH In a manner anal ogous to the nethod descri bed
in exanple 5, rac-(4S", 5R1-4, 5-

wo BoSnézsbis£hl oro- phenyl ) - 2[ 2- et hoxy-4-(1-hyd  pCT/EP2006/068748

roxy- 1- net hyl - et hyp- phenyl ]1-4,5- di nethyl-4,5-di :
nggdro-i m dazol e- 1- car bongl chl ori de was react ed V\élﬁ h_.
E mmﬂnamoyéiom mesh ?&eﬁaf'?ﬁdlmxaéﬂﬂﬁrﬁar@c' (457,5R%)-4,5-
| A | -
oRAIGBN R L5z sl ORI e -4
disngihyle4, Btdlbwdroflhumﬁtcrtda-ﬂ emrbogyla;iﬂtynddaﬂag eeacttedt\rfltméﬂt

PRy A0S TIOR i HRORNSBe SRk e i eLiogve The fie

c@l’hg Sk his d‘l%cyﬁm% B uf% Z)I'hé%rﬁi%'tléh%?s {efe then separated by
HA8N1504C12 | MH—%) 20. 3078, observed 720

' sU;ﬁarEu‘mq:ilflenB@erathrapMSsBar@r mstﬁurBenisM(,um Ghanndl Daicel

ChGRT AR VDA L ER ST Fhic 51 PODEE. clving i #5381 471 hy

eth@nbl/atetdAde in @a&ro?ﬂﬂlbﬁld@g' MM EERZin/A) catdtlated for
et hyl Facet am de WO 2007/ 063013PCT) EP2006/ 068748
CasHaaNsO4Clo [(M+H)*] 666.2609, observed 666.2606.

Example 84
{(48,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-ethyl)- -
phenyl]-4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(2-hydroxy-ethyl)-piperazin-1-

yll-methanone

In a manner analogous to the méthod described in example 5, rac-(45*,5R*)-4,5-
bis-(4-chioro-phenyl)-2-{2-ethoxy-4-(1-hydroxy-1-methyl-ethyl)-phenyl]-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chioride was reacted with 2-piperazin-
1-yl-ethanol (Chemical Dynamics) io give the titie compound as a racemic
mixture. The enantiomers were then separated by supercritical fluid
chromatography (Berger Insirument Multi-Gram |I, Daicel ChiralPak OD-H 3 x 25
cm, 35 °C at 100 bar, eluting with 30% methanol in carbon dioxide). HR-MS
(ES, m/2) calculated for CasHasN4O4Clz [(M+H)*] 653.2656, observed 653.2657.
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R*)-4,5-

wo BioSnézh1£h! or o- phenyl) - 2-[ 2- et hoxy- 4- ( 1- hydr op¥rApbRkides74s
yl - et hyl)-phenyl]-4,5-

di net hyl - 4, 5-di hydro-i mi dazol e-1-car bonyl chloride
-!&éﬂlﬂa_ééétE ed with N-(2-
p| perazin-1- )Qﬁ-?et h%I ) -acet am de di hydrochl ori de

2((Arl b B 4es IpsaphenFdtoienethoxy-4ef! -aydrowp 1-methyl- ethyl)-

Ul e R R SRR RS

pprgiRie HiligtRdndrali d chr omat ography (Berger | nstrument
Multi-Graml1l, Daicel ChiralPak OD-H 3 x 25 10 cm 35

C at 100 bar, eluting w th 30% nethanol in carbon
[ HR- (ES, mz) calculated for

[ (M FH) 4] 694.2922, observed 694. 2918.
L4 2-(4-{(45,5 R -4,5-Bi- s-(4-ch
etChOMY - 4- ( 1- hydr oxy- 1- net hyl 15et hyl )

-4, 5: hydro i m dazol e-| -carbonyl | - pi perazi
Ch- 1§ NethyIFnethanesu | f onami de c/ /H WO
2007/ 63041 3PCT/ EP2006/ 068748 In a manner anal ogous to
Ntod described in exanple 5, rac-(4S*,5R")-4,5-
bi - chl or o- phenyl ) - 2[ 2- et hoxy- 4- ( 1- hydr oxy- 1- net hy
=8t hyl ) - phenyl ] - 4, 5-
i pet hy1- 4, 5-di hydr o-i m dazol e- 1-car bonyl chloride
was reacted with N-(2-
pi perazi n-1-yl - et hyl ) - net hanesul f onam de
di hydrochl oride (prepared as 5 described in Fotouhi
N. et al. WD 2005110996) to give the title conpound
In mannge anplogeugtatee meteod daaeibkatkinexampletfheac-(4S* 5R*)-4,5-

s A R T
difﬂétlfryliﬂ B-dRydrotimidaGlati deﬁBochhl@ldd WEQ rwacttbd 34t 2-piperazin-
t hanol. i n carbon di oxi de) .

1 é’hﬂ rRidi- UFem%éMé\W@@)io pmﬂﬂnﬂqﬂewrz@w as a racemic
mBRGR" VA &ifhiforRars were then separated by supercritical fluid

‘chromatography {Berger Instrument Muli-Gram |1, Daicel ChiralPak OD-H 3 x 25
cm, 35 °C at 100 bar, eluting with 25% methanol in carbon dioxide). HR-MS
(ES, m/z) caiculated for CagHasNsO4Clo [(M+H)*] 720.3078, observed 720.3072.

Example 86
N-[2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-
ethyl)-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-
ethyl]-acetamide
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10 Exanple 88 {(4S,5 R -4,5-Bi s-(4-ch |
or o- phenyl) - 242- et hoxy- 4- ( 1- hydr oxy- 1- net hyl - et hyl ) ph

wo RiYbdsnfs S- di PCT/EP2006/068748

met hy1l- 4, 5-di hydro-i m dazol - 1-y1H4- (1, 1- di oxo-tetrahy
dr o- 2Ht hi opyr an- 4-y1) - pi per azi n- 1- y1] - met hanone 15 Cl
CIl OH In a nner anal ogous to the nethod descri bed
iR Exanpl e 59 rac-(4S1", 5R1- 4, 5-

I

I '\N

hl or oy phenyl ) - 2[ 2- et hoxy- 4- ( 1- hyd
, [}I\
g~ d

yl Eﬂ;enyll%, 5- di
G 0-Y azol e- 1- carbonyl chl ori de was
wityth 1-(1,1-
27 gﬁ%hydro-ZH—thi opyr an- 4-y1) - pi per azi ne
di hydrfochloride (exanple 22) to give the title
conpoupd /As a racem c m xture. The enantionmers were
ot he eparated by supercritical fluid chromatography
)_ rger Instrument Multi-Gram |11, Deice! Chiral Pak
ODHH 3 x 25 cm 35 C at 100 bar, eluting with 35% of
1:1 WO 2007/ 063013PCT/ EP2006/ 068748

et hanol /acetonitrile in carbon dioxide). HR M (ES,
nm z) cal culated for C38H4A7N405SC12 [ ( M+H) +1 7412639,

InWPHENER afdbigais fo 1f ABhSd B8scribed in example 5, rac-(45* 5R*)-4,5-
bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-ethyl)-phenyl}-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with N-(2-
piperazin-1-yl-ethyl)-acetamide dihydrochloride (prepared as described in
Fotouhi, N. et al. WO 2005110996) to give the title compound as a racemic
mixture. The enantiomers were then separated by supercritical fluid
chromatography (Berger Instrument Multi-Gram 1l, 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 CazHaeNsO4Clz [(M+H)] 694.2922, observed 694.2918.

Example 87

N-[2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-
ethyl)-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-

ethyl}-methanesulfonamide
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5rac- (4S*, 5R1- 4, 5- Bi s- (4-chl oro- phenyl)-2-(2-i sopropo
xy- 4- met hoxy- phenyl)-4,5- dinmethyl-4,5-di hydro-1

wo torgs#azol e O G - 1n a manner anal ogous t Op&igp2006/068748

met hod described in exanple 2, neso-2, 3- b|s~(4-
react ed wit

hl h 2 but di
N HeG BORIAEUS 10 e (IRIAOB SRPGTRCI AR Ry, /865" 5R")-4.5-

At o o e

d|meth)dt41§+chlhydmnmmiazmlg-nvearbbeyrt ¢hidride oap oeacted MREAVS-(2-

pibsiaifiy - Emidhsiten onsaiog & usoni e (bropéred as

dé(;ﬁrf(eﬁ@ @%org ﬁpgﬁe%ﬁ W zdﬁsqﬁgggéﬁav@be Zhd #tié 8ORDHBDAd as a

ragemse hysiune. 5Tbeiwmn®9marel neoe éhan sepdraisd by supeicdical fluid

crﬁggiegﬁ)@ag y?&{erqae?@mg[glﬂl @Au -&rgﬁtlmﬁjaicglsé rﬁﬁ%k'db-stzs_

crBl 85 (¢ amlomﬁarpemmg)w;& 6394 FRENARINY cArbTRtdINe R NEIRYMS
53 érﬂ@dl met hyl -4, 5= WD 2007/ 063013PCT/ EP2006/ 068748
Hy

aleuigied &ro(ll?@l‘hdﬂs(?e%@t EdMlilY h7 a8 nebseived #30.2585.

presence of triethylamne to give the title conpound.
Exanpl e 91
5rac-(4S*,5R*) -4, 5-Bi s-(4-chl oro- phenyl)-2-(2-isoprop
Example 88t hoxy- pheny1l) - 4, 5-
{(48,5'F{)-4,5-Bis—(4-chIoro-phenyl)-2-[2-eth0xy—4—(1 -hydroxy-1-methyl-ethyl)-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(1,1-dioxo-tetrahydro-2H-
thiopyran-4-yl)-piperazin-1-yll-methanone -

In a manner analogous to the method described in example 5, rac-(45*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-ethyl)-phenyl]-4,5-
dimethyl-4,5-dihydro-imidazoie-1-carbonyl chloride was reacted with 1-(1,1-
dioxo-tetrahydro-2H-thiopyran-4-yl)-piperazine dihydrochloride (example 22) to
give the title compound as a racemic mixture. The enantiomers were then
separated by supercritical fiuid chromatography (Berger Instrument Multi-Gram
H, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 35% of 1:1
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di met hyl - 4, 5-di hydro-i m dazol - 1- y1H4- ( 3- net hanesul f on
yl - propyl) - pi perazin-1-yl11- nmethanone 10 In a nmanner

wo dalogeds to the nmethod described i n exanpl eppy/EP2006/068748
rac- (4S*, 5R1- 4, 5-

el ARG A B I TS

SRS i&MFﬂi’Wﬁaﬁé‘éy%fbs?fggﬁgﬁ 2637
dlhydrochlorlde (prepared as described in Fotouhi, N
etal. WD 2005110996) to give the title conpound.

HR- %S nm z) cal cul ated for 15C36HA5N4A05SC12
—F@W&—%ﬂ 715 2482, observed 715. 2485 Exanpl e 92
5R1 4,5-Bi s-

S AGHSETIA %{S’H&Wheﬁ'y AnsORRRAYSY gzeﬁbﬁ’ﬂbphﬁwl) 45-
. 1-yl
R o s L ﬁﬁﬁﬂ?ﬁ" anal ogous

to the netho described i n.exanple 5,

5. Hiret h , b- d| hydro i m dazol e- 1 car bonyl
chlori de wa etgd with 2-piperazin-1-ylacetam de
di brde e ' (Matrix Scientific) to give the title
HHR-M5 (ES, mz) calcul ated for

CE34HA0N504C12 [ (MrH) +] 652. 2452, observed 652. 2451.

Exanpl e 93

. ) -

S S SR nd (sc e P il i
chitorgpheingh 2 fu\-@utﬂrmdlammqowaazmetmdw@h a-isopropoxy-4-

10 eBERYR O i S e e B S ot B

mettod deé‘dﬁib@BQn I@i@ﬂ')sﬂé 58) (r?tHe%Qr@‘s@ﬁéé%f ﬂmh?mmbﬁm give
1)-4,5-dineth 15di /ZYl ro-im dazol e- 1-car bonyl

theHitierearepaiens). r H&M&(E@m calnubiedifer @2%4&3038012 [(M+H)]
SR Ce P bt SO PR b (£S, i 2) cal cul at ed f or

C381- 146N505C12 [ (M+H) 1 722.2871, observed 722.2874.

15 EXémgIe 90
rac-(4S” ,5R*)-4,5-Bis-(4-chloro-phenyl}-2-(2-isopropoxy-4-methoxy-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride

o
o

Cl

20 In a manner analogous to the method described in example 3, rac-(45*,5R*)-4,5-
Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4,5-dimethyl-4,5-
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WO 2007/ 063013PCT/ EP2006/ 068748 Exanpl e 94
rac-4-[ (4S*, 5R1-4, 5- Bi s- (4-chl oro-phenyl)-2-(2-isopro

wo Bi)sshget ho- phenyl) - PCT/EP2006/068748
4, 5-di net hyl -4, 5-di hydr o-i mi dazol e- 1- car bonyl ] - pi pera

[ 9gous to the nethod

i n-2-one . 5In a manner anal o
d@a@m—ﬂ g@m%ﬂéﬁmr@aﬁewg b phgBgene in thepresence of
4-met h h
"Htﬁzlé@méﬁ“°°§'9e‘f”8“ﬁé’caﬁ$%§w§s.°ﬁ{Sz%lye 1 carbonyl

chloride was reacted with 2-pi perazi none (Avocado
Organics) to give the title conmpound. HR-MS (ES, niz)
Eggé&ilsééed for C32H35N404C12 [(MtH) +] 609. 2030,
609. 2025. 10 Exanple 95
5R1-4, 5- 4-ch roghenl 2|soro
B2

ra;p él SFMWS rﬁ\%ﬁﬁﬁ*ﬁ’i&ﬁmeny -ISOPTO oxy— —methoxy pﬁenyl) 4 5-
I BNk b et

medtmar@meanal ogous to the nmethod described in exanple

5, rac-(4S*,5R1-4, 5-
bi s- (4-chl or o- pgdﬂyl ) - 2-(2-1isopropoxy-4- et hoxy- pheny
2 1

| )GI4 i met hy —5- di hydro-i m dazol e- 1- car bonyl
chl o pvas réacted with 1-(2-nethanesul fonyl- WO
2007 N\CT/ 06/ 068748
—Q
N \
)QO , : .
cr. ™ (‘N

;sJ\/

In a manner analegous to the method described in example 5, rac-(45*,5R*)-4,5-
bis-—(4-chIOro-phe*nyl)—2-(2‘—isopropoxy—4-methoxy—phenyl)-4 5-dimethyl-4,5-
dihydro-imidazole-1- carbonyl chloride was reacted with 1-(3- methanesulfonyl-
propyl)- p:perazme dihydrochloride (prepared as described in. Fotouhi, N. et al.
WO 2005110996) to give the title compound. HR-MS (ES, m/2) calculated for
CasHasN4OsSClo [(M+H)'] 715.2482, observed 715.2485. : '

- Example 92
rac—2¥{4—[(43*,5 R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-
phenyl)-4,5-di methyl-4,5—dihydro-imidazole-1 -carbonyl}-piperazin-1-yl}-acetamide
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5

10

15

et hyl ) - pi perazi ne (prepared as described in Fotouhi
N. et al. WD 2005110996) to give the title compound.
wo 8 AS0ES, mz) calcul ated for C35H431\ 14055&3’E/EP2006l068748
[ (MtH) +] 701. 2326, observed 701.2325. 5 Exanple 96
rac- (4S*,5R"') -4, 5-Bi s-(4-chl oro-phenyl)-2-[ 2- et hoxy-4
; (1-met hoxy- X net hyl et hyl ) - phenyl | - 4, 5-di rnet hyl - 4, 5-
Py O 0- 11- 1 m dazole To a solution of

et DX -benzene (20 g, 99.473 nmol) in
drofuran (300 n.) cooled to -78 C
tyIIithiun1in hexane (39.8 ni,

Aldrlch) The reaction m xture was

5 eggf 078 C for 5 min then acetone (43.8 ni,
5 6.8@10” was added. After 30 mn at - 78 C, the
I C§ Db was renmoved and saturated sol ution of
%!-1, mi um.chl ori.de was added to-quench-the -reaction.
e product was extracted with ethyl acetate 15 (2 x
150 mL). The conbi ned organic |ayers were washed with
Inba mannget apabgonts)io dinel mEthed deserbathinyearople s dac#S*,5R*)-4, 5-
f The s were filtered of
oifHio-RDSR B ratp Bt & TaE S oA Sefpttyt-4.5-
dihharccimidazaiest- aah%oh¥| EhiBAle WHsEBERE it Y2- Ewéraﬁm -yl
gel , .eluting 25% et hyl acetate in hexane)

eplamide d@ygrqqkﬂcmdﬁ)watméweouf &paiveheltitigcompaund. HR-MS

(Eﬁéﬂapfz} SaEfR SO MR T 65 2t 838 2451,
w th hexane, and tetrahydrofuran (60 nL) was added.

To this suspension was added

_ﬁ%ﬁ&aoxy phenyl ) - propan-2-ol" (4.9 g, 27.18 muol).

E ure was stirred at 45 C for 1.5 h until the
bubbl i ng subsided. It was cool ed down to 0 C and

ra@adﬁe[( (el ()5A.08Bift(4- czhiowhﬁﬂyl),%@xéﬁomﬁpomé-rngthoxy-
Bres bR APl R ATREE Ty

'mmmd@gﬂ-emhﬁonexture vvas stirred at room
tenperature for 4 d then quenched at 0 Cwith cold

20% sol uti on of amoni um chl oride. The product was
egtrasied with yl acetate (2 x 1 L). The organic
extr 5 vvere@vashed with brine and dried over

. i Ym=gul fate. The solids WO
2007/ 06313 200D/ 068748 were filtered off, and
oncentrated in vacuo to give
'3 }:&o nmet hoxy- 1- net hyl - et hyl ) - benzene (5. 15
~T® a solution of
1- eChoxy- 37( 1- net hoxy- 1- net hyl - et hyl )-benzene (5.15

Ina manher analogous to the method described in example 5, rac-(45*,5R*)-4,5-
bis-(4-chIoro-'phenyl)-2-(2-isopr0poxy-4-'methoxy-phenyl)-4,5-dimethy[~4,5—
dihydro-imidazole-1-carbonyl chloride was reacted with 1-morpholin-4-yi-2-
piperazin-1-yl-ethanone (Oakwood Products) to give the titie compound. HR-MS
(ES, m/z) calculated for CzsHaeNsOsClo [(M+H)] 722.2871, observed 722.2874.
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26.51 mmol ) in acetonitrile (60 nL.) were added
N-i odosuccinimde (8.349 g, 37.11 mmol) and
WO too7Rb3e03 oacetic acid (1.02 rril, 13.26 nmmol ) pcThHP2006/068748
m xture was stirred at roomtenperature overnight. It
M concentrated in vacuo and the residue was
r et hyl acet ate After washing with saturated
arbonate wat er and brine, the

f%?“'&ﬁﬁ%@y S SR U s 8 cooBs Ry AT SRy OB drethoxy-pheny)-
ihftRy- 4T§~%|I§f&rb%1léf§£cﬁe L éér%@ﬂ]zgf erafRS- BHg 39 g

afl trate was concentrated to give

of
cR- €l hoxy-l-loﬁa4 (1- et hont - 1- et hyI et hyl ) - benzene
0

il Di i sopr opyl et hyl am ne
rnnol ) was added to a sol ution of

1- §1- met hoxy- 1- net hyl - et hyl ) - benzene
[ )Nin nmethanol (60 nL). Argon was

, ' Pughthe mxture for 30 min and 15 -

Cpal M (Il) acetate (653 ng, 2.91 mmol) was added.
The react)i on flash was flushed with carbon nonoxi de
sever tinmes then stirred at 60 C for 18 h under a
pressureof carbon nonoxide (40 psi). The reaction

: m xture was concentrated and the residue was taken in

i,k t | *
5 In o8 8haleout o #E kARRE Belhinkd L Blampl S raB18S 57 4.5
biE%t(mdhllmatprmmyDFZ{Mapruﬂexﬁ@—memmWhleylyl)MaS-ltdlmethyl 4,5-

d.ﬁ@@rt%ﬁﬁﬁ&p‘?ﬁ gygérzaogygaﬂ%@d%w%ﬁurgge dWIWItth 21p|pg%%fn%tnréy(lAvocado
O?gaﬁﬁ&)’fé(gﬂf th rﬁ@éﬁ%péuﬁ@t Pﬁﬁ M [B8) %I&%ﬂ%r

I n a manne ogous to
CizhbaN@dGiﬂ[(Nbéi‘)F] 6@@,2Dﬁoe&twqﬂled BO9AR0- 2, 3-
bi s- (4-chl orophenyl) -2, 3-butartedi am ne was reacted
10 with 2-ethoxy-4-(1-nmethoxy- 251-nethyl-ethyl)-benzoic
~acid methyl -ester in the presence of -
xaim@ 85! al um num t 0 give the title conpound. Exanple
rac- (4S*,
rae-)(asr -
S oL MBI G4
dm@ﬁy}dﬂ dihysir gromidazeh! d_,rl] de(2- mthanesulfonyl ethyl)-piperazin-1-yl]-
mé@%/ 883013PCT1EP2006/ 068748 - I n a manner anal ogous
met hod descri bed |n exanpl e 3, :
rac- (4S*, 5Rk) 4, 5- :

C' »@

Q

O::S
15

In a manner analogous to the method described in example 5, rac-(45*,5 R*)-4,5-
bis-(4~chIoro-phenyl)-2-(2~isopropoxy-4-methoxy-pheny[)'-4,5-di methyl-4,5-

dihydro-imidazole-1-carbonyl chioride was reacted with 1-(2-methanesulfonyl-
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bi s- (4-chl or o- phenyl) - 2[ 2- et hoxy- 4- (1- met hoxy- 1- net hy
| -ethyl)-phenyl]-4,5- 5

wo Sdomédoysl- 4, 5-di hydro-1H i m dazol e was react eﬁcmg}gﬁmsmg
t he

phosgene in'the presence of triethylam ne to gi ve

ey P RS BAnY r%mrsﬁgapspﬁ%?ﬁﬂpﬁdzaﬁ@wiiiw g @ly WO 2005110996)
torggﬁm ZI-ﬂ% Cgﬁﬁfoglr o-im J\h éFspiﬁl&(:ar E%rpaé(gféog Cr?SIiI43N P)SSC|2

[(Hbét)éirﬁ'(‘die%%i, crbsmmfcb?()m%gous to the nethod
described in exanple 5, 4,5-Bis-(4-chloro-
15phenyl ) - 2-[ 2- et hoxy- 4- (1- net hoxy- 1- met hyl - et hyl ) - ph
enyl ]-4,5-dinmethyl-4,5- di hydro-im dazol e-1-carbonyl

Eﬁﬁ%égg was reacted with 2-piperazin-1-yl- acetam de

ydrochl oride (Matrix Scientific) to give the title
A58 i oL A1 R4 ;

e e Bt B el P (2 R AR B iy

emgbmmnyl]ﬂﬂsfﬂdmemyl—i@w-dihyﬁ'canﬁilmidﬁm)ieeI Chi r al Pak
OD-H3 x 25 20 cm 35 C at 100 bar, eluting with 30%

Chetpanol in carbon dioxide). HR-MS (ES, mz)

ajed fQr C36H44N504C12 [ (MtH) +] 680. 2765,

sll-1680. WO 2007/ 063013PCT/ EP2006/.068748
9 0_

(A ﬂ 5R1-4#, 5- Bl s- (4- chl or o- phenyl) - 2-[ 2- et hoxy- 4
et hoxy- 1- met hyl et hyl ) - phenyl ] - 4, 5-di net hy1- 4, 5-d

hydr o-i mi dazol - 1- y11- [ 4- ( 3- met hanesul f onyl propyl ) - pi p
Teasolution gi mmafaaaﬁioxyfb@madéﬂ gaisalﬂ@oimmalbintarmdrous

teﬂ%iih&%fgr% C(%bBe%L' Socidd 't%)l—fs 5(‘3 was ag’ ded é% i&i n- Buﬁ/llithium in

hexane (39.8 mL, 99.473 mmol, Aldrich) The reaction mixture was stirred at -78

- °C for 5 min then acetone (43 8 mL, 596.838 mmol) was added. After 30 min at -

78 °C, the ice bath was removed and saturated solution of ammonium chloride
was added to quench the reaction. The-product was extracted with ethyl acetate
(2 x 150 mL). The combined organic layers were washed with brine (1 x 50 mL)
and dried over énhydrous sodium sulfate. The solids were filtered off, and the
filtrate was concentrated in vacuo. Purification of the crude residue by flash
chromatography (silica gel, eluting with 15-25% ethyl acetate in hexane) gave
the 2-(3-ethoxy-phenyl)-propan-2-ol as clear oil (10.930 g, 61%).

Sodium hydride (3.261 g, 81.54 mmol, 60% in mineral oil, Aldrich) was

washed twice with hexane, and tetrahydrofuran (60 mL) was added. To this

suspension was added 2-(3-ethoxy-phenyl)-propan-2-ol (4.9 g, 27.18 mmol).
The mixture was stirred at 45 °C for 1.5 h until the bubbling subsided. It was
cooled down to 0 °C and iodomethane (5.08 mL, 81.54 mmol, Aldrich) was
added. After 4 h of stirring at room temperature, another portion of iodomethane
(5.08 mL, 81.54 mmol) was added. The mixture was stirred at room temperature
for 4 d then quenched at 0 °C with cold 20% solution of ammonium chloride.

The product was extracted with ethyl acetate (2 x 1 L). The organic extracts

were washed with brine and dried over anhydrous sodium sulfate. The solids
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30

phenyl). -2-[ 2- et hoxy- 4- ( 1- met hoxy- 1- et hyl - et hyl ) - phe
nyl1- 4, 5-di met hyl-4, 5- di hydro-im dazol e-1-carbonyl

wo siobRkdegie Was reacted with PCT/EP2006/068748

1- (3- net hanesul f onyl propyl) - pi per azi ne
di hydrochl ori de (prepared as described in Fotouhi, N
wetaifiltered ofipapddbe ilﬂge;e)wa%cmwt&aﬁ%d {1 va@atergive hoethexy- 3 ~(1-

RS e B e B R G B ot ogr aphy

(B g LGB b it Lbusheiapio 3r Bl <l FBatdihe G150

2esrst1 hﬁm@ll) ihceimeine (BoomLiNere leBdIMB Nlﬁz?dos"ﬁcéhmude (8.349 g,
cal cul ated for C38H49N4055C 2 ? % 743.

3bdenmel anBlrifromacescmeithp-e2 ﬂd@ 13.26 yungl) R)Th@ rgixRire was

st iham I5TRREIE YRIIORt 1 WRS 6, oNoRENRIE By gy and the
resroﬁlé&h&@l’élﬂenﬁnl:etﬂyl aoeitdne ] - Aftér-wasHiyg w‘lm Saturated so!utron of
- m dazaol - é 1-di, oxo-tetrahyd ro-2
sqﬂ;ymaqicqunp ep,wq; F an¢l brine, e org,qgtqqlag%wgg dng@ over anhydrous
RO QAR 3L LERA0ARAORALAL of s R VIRAAEY B8R hated in
vacup toi givg 8:3thy of @-ethoxy-1-iodo-4- (1 metho-xy-1-methy]-ethyl)-benzene
1enyl ) - 242- et hoxy- 4- ( 1- net hoxy- 1- met hyl - et hyl ) - pheny

a§rg t3'2)lﬂ”‘rﬁélt"hy1 '4,5- di hydro-i nmi dazol e- 1-car bonyl

chloride was reacted with 1-(1,1-di oxo-tetrah

o it (or e S 1 vadhyigeideio 316 a Solution of
2. %ﬂi&f}{gfe?ocﬁh (1 9k hﬁme‘t |'eﬁyﬂgﬂaﬂy&% fPay, E%?(%T?n?nol) in

e ena n separ
methamot (60 mtdl A‘rgun dvasi‘lnuh‘aimgqmpm thBanig&utre fosBO v @nd

odffichisn Tiabetale (BBeC T 213 T9a9maIb WRs Aa0er T IggRtion flash was
flHHeN Wi %I*E% gff?ﬁgﬁde’ge%ré}%ln%ﬁ Rt at 60 °C for 18 h under

C39H49N4 755. 2795, observe
a pEERsure of cEsb@mphencmde (40 psi). The reaction mixture was concentrated

aqﬁ? ﬁwe( rgstqa*éo\?rgg ||n)e E tsacBelfét)él. 1Pl r\]n%%e% H"Y\%ie‘lr’, Bfi‘ne'and

~ driidBhélyanifycdrocd Sy@iLAT sulftte @f@l cokoshiratciR P cdtiod oFthe crude

residue by flash chromatography (silica gel, eluting with 10-30% ethyl acetate in
hexane over 30 min) gave 2-ethoxy-4- (1 -methoxy-1- methyl ethyl)-benzoic acid

methyl ester (2.81 g).

In a manner analogous to the method described in example 2, meso-2,3-
bis-(4-chlorophenyl)-2,3-butanediamine was reacted with.2-ethoxy-4-(1-methoxy-
1-methyl-ethyl)-benzoic acid methyl ester in the presence of trimethylatuminum
to give the title compound.

Example 97

rac-(45*,5R*)-4,5-Bis-(4-chioro-phenyl)-2-[2-ethoxy-4-(1-methoxy-1-methyl-
ethyl)-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride
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To a solution of
rac- (4S1° ,5R1-2-(4-tert-butyl-2-ethoxy-phenyl) -4, 5-bi
wo SooGAsiid Or ophenyl ) - 4, 5-di met hyl - 4, 5- di hydr o- pbiripFbbges74s
ole (70 ng, 0.13 mmol, exanple 2) and triethylam ne '
92 uL, 0.65 mmol) in nethylene chloride (3 nL) was
Eth, 20 ace{:)ry'l_chl oride (59 uL, Aldrich). The

'{inx re was stirred at roomtenperature
ong trated Purification of the
2 20071063013PCT/ EP2006/ 068748
r tography (12 g of silica gel, eluting
CP < S/Qg/\‘ hyl acetate in hexane) gavethetitle
compoun 6.1 ng, 80%. HR-MS (ES, m z) calcul ated
for .C31 H34N202C12 [ (WHY] 537.2070, observed

537.2068. 5 Exanple 102

1-[(4S,5R)-2-(4-tert- Butx 2- et hoxy- phenyl) - g
Inga mﬁ%aﬁﬁ@wm the met od described in exampleS rac-(48* R*)-4,5-

bl@'(ﬂ%ﬁyﬂoléh%}ﬂ) LBy SlIhs b, ?%etﬁo%ﬂ; It%ﬁ m%&gﬁﬁm&s

nner Io ous
5 dldmbyh-zhédjlhydrexemme:ia‘iole wes (ré&teﬁ RiithP’phosgene in‘the presence of

(4- t.h 1)-4, 5- bi 4-chl or o- phen
tréﬁjﬁqmgwedyoéyejhggﬂgé é )1H-| m :lezc(jl e was - P

reacted with isobutyryl chI oride (Aldrich) to give
thettle conpound. HR-MS (ES, m z) cal cul ated for
C3, 3H37N202C12[ ( M+H) +] 565. 2383, observed 565. 2384.

ExampleB8i e 103 [ (45,5

R) - 2- (4-tert-Butyl-2-ethoxy-phenyl)-4, 5-bis-(4-ch :
2t {dr{§4 P15 RN, B) Big; (8-atilonweptaryd)- B{ 2Hethoxy-4- (1 methoxy 1-methyl-

10 etwgfp%ein%%?g-%liﬁéft?{rjﬁ]{é:-%ﬂya%-?rﬁ%la_z%t flangn onyl pgperazm -1-yl)-

acetamide

In a manner analogous to the method described in example 5, 4,5-Bis-(4-chloro-
15  phenyl)-2-[2-ethoxy-4-(1-methoxy-1-methyl-ethyl)-phenyl]-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 2-piperazin-1-yl-
acetamide dihydrochloride (Matrix Scientific) fo give the title compound as a
racemic mixture. The enantiomers were then separated by supercritical fluid
~ chromatography (Berger Instrument Multi-Gram Il, Daicel ChiralPak OD-H 3 x 25
20 cm, 35 °C at 100 bar, eluting with 30% methanol in carbon dioxide). HR-MS
(ES, m/2) calculated for CasHaaNsO4Clo [(M+H)*] 680.2765, observed 680.2767.
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R*)-2- (4-

wo b@¥losdaus Y 1- 2- et hoxy- phenyl) - 4, 5- bi s- (4- chl or pcpReRNE 68748

-4,5-di net hyl -4, 5-di hydrolH i m dazol e was reacted
Mopropanecar bonyl chloride (Aldrich) to give

E 63013PCT/ EP2006/ 068748 the title conpound.

HR- M5 %ES m z) cal culated for C33H37N1202C12 [(M+H) 1
{r8644325R")- 6155&9:/@«10!5@@ phoayl)-B{dreihexytd41-rapthagy-3 -methyl-

NG Sl A itk AR S TR o feies ity -

proplyl)-ipeiacinit yi-metHanonee In a manner anal ogous to
t he met hod descri'bed in exanple 5, rac-(4S*, 5R1-2-

10(4-tert-butyl-2-et hoxy-phenyl) -4, 5-bi s-(4-chl oro-ph
4, 5-di net iyl - 4, 5-di hydr o- 1FLin1dazoIe was
Wi t h cynlobutanecarbonyl chl oride (Al drich)

3GNPO2C12 [ (MrH) 1 577. 2383,
827 15 E%anple 105
@-tert-Butyl-2-ethoxy-phenyl)- 4 5-bis-(

4- ?/ﬁlhbnyl) 4, 5-
| dlngget hyl\; 4,5- di hydr o- i mi dazol - 1- y1] - 3- met hyl - but an- 1-

In & manner analogous to the method described in example 5, 4,5-bis-(4-chloro-

~ phenyl)-2-[2-ethoxy-4-(1-methoxy-1 -m‘ethyl-ethyl)-phenyl]-4,5—dimethyl-4,5-

dihydro-imidazole-1-carbonyl chloride was reacted with 1-(3-methanesulfonyl-

" propyl)-piperazine dihydrochloride (prepared as described in Fotouhi, N. et al.

WO 2005110996) to give the title compound-as a racemic mixture. The
enantiomers were then separated by supercriticai fluid chromatography (Berger
Instrument Multi-Gram I, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar,
eluting With 30% Jmethanol in carbon dioxide). HR-MS (ES, m/2) calculated for
CasHa9N4OsSClo [(M+H)] 743.2795, observgd 743.2795.

Example 100

{{4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-methoxy-1-methyl-ethyl)-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(1,1-dioxo-tetrahydro-2H-
thiopyran-4-yl)-piperazin-1-yl}-methanone
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20 In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R1-2- (4- tert-butyl-2-eth oxy-p
wo fooenydols 4, 5-bi s-(4-ch | oro-phenyl)-4,5-di  PCI/EP2006/068748
nmet hyl-4,5-di hydro-1 Himdazole was reacted with
3-met hyl -butyryl chloride (Aldrich) to give the title
onpound HR%gB‘(ES nm z) cal cul ated for
SAFTH 1N202 [ (MtH) 1 579. 2540, observed 579. 2543.
{ 3013PCT/ EP2006/ 068748 Exanpl e 106

- t -Butyl-2-eth oxy-phenyl)-4, 5-Dbi
ro- enW Jx 4, 5- di nethyl-4,5-di
i hnydazol - 1-y1] - 3- phenyl - pr opan-1-one 5 In a

C E Q ngus to the nmethod described in exanple
5, (?2 *, 5R1- 2- ,
(4-te utyl 2- et hoxy- pheny1) - 4, 5- bi s- (4- chloro phen

yX¥) -4, 5-di net hyl - 4, 5-di hydrolHi m dazol e was reacted

WLt h/3- phenyl - propi onyl chloride (Al drich) to give
Ofe”titl e conmpound. HR-MS (ES, miz) calculated for

8H4A1 N20202 [(M+H)| 10 627.2540, observed 627.2541.

Exanple 107 4-[(4S,5 R -2-(4-tert-Butyl-2-ethoxy-ph

Inea mannexn asamgogS(ta.tI@en meaihed pleﬁelnlgeq iveseamplie 5, 4,5- b|s~(4 ~chloro-

p@i@y& [é e?hoxy-JiD(‘fj -rrﬁetknoxy-qz% ‘ta‘ny* e%ﬁyl?ﬁﬂ%;h?ﬁ%z& rl’]T!Ie'[FI lf,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 1-(1,1-dioxo-tetrahydro-
2H-thiopyran-4-yl}-piperazine dihydrochl.oride (example 22) 1o give the title
cdmpdund as a racemic mixture. The enantiomers were then éeparated by
supercritical fluid chromatography (Berger Instrument Multi-Gram 11, Déicel_ _
ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 35% methanol in
carbon dioxide). HR-MS (ES, m/2) calculated for CagHaoN4OsSClz [(M+H)']
755.2795, observed 755.2792.

Example 101
rac-1-[(45*,5R*)-2-(4- tert-Butyl-2-ethoxy-phenyh)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-ethanone '

Ch_ >
g ooV
AT o

To a solution of rac-(4S*,5R*)—2-(4~tert—butyl—'z-ethbxy-phenyl)—4,5—bis—(4-chloro—
phenyl)-4,5-dimethyl-4,5-dihydro-1H-timidazole (70 mg, 0.13 mmol, example 2}
and triethylamine (92 uL, 0.65 mmol) in methylene chloride (3 mL) was added
acetyl chloride (59 uL, Aldrich). The reaction mixture was siirred at room

temperature overnight then concentrated. Purification of the crude residue by
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*, 5R¥) - 2-

wo 1047063013 but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chb@mmtmssus

yl)-4,5-dinethyl-4,5-di hydrolH i m dazol e was reacted
ith 4-cyano orlde Aldrl h Q. give the .
flgsh &ywﬁe@@ﬁgwﬂigy 8 ek 0Sk ehiting wil] Beode BintK gptate in

nGRIE RS e th Pl el (65%%14712"9&%3@{ HIENSER, B cdliated

fORCa - {ablOeClo- 8- 11T B3t 250, -qiiseet) 537.8068.s- (4-ch | o
ro-phe nyl)-4,5-di nethyl 4,5-di hydro-i mdazol -1
-yl puran- 2-yl - net hanone 5 In a manner anal ogous to

Exdwmpletipeod described in exanple 5, rac-(4S*, 5R*)-2-
ert-putyl-2-ethoxy-phenyl)-4,5-bi s-(4-ch
1;{(61895%@ |4yﬂ9ﬂ Buigl- a1etz@m?tnenyls4cﬁ -bisyldraiieto-phetylof o
i ch
NS bR ke mepD e e, 4 O P
cal cul ated fqr C34H35N203C12 [ (MtH) +] 589.2019, 10
CRhpse ved 589.2017. Exanple 109 [(4S,5R) -2-(4-
But y1- 2@eth oxy- phenyl) -4, 5-bi s-(4-ch

met hyl 4, 5-di hydro-i m dazol -
amdre 15 C Cl

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-2-
(4-tert—butyl—2-ethoxy—phenyl)-4,5-bis—(4~chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
1H-imidazole was reacted with isobutyryl chloride (Aldrich) to give the title
compound. HR-MS (ES, m/2) calculated for CazHsN-0-Cl> [(M+H)*] 565.2383,
observed 565.2384. |

Example 103

[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl}-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4 ,5-dihydro-imidazol-1-yl]-cyclopropyl-methanone

s ¢

In a manner analogous to the method described in example 5, rac-(45*,5R*)-2-
(4-terl-butyl-2-ethoxy-phenyl)-4,5-bis-{4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
1H-imidazole was reacted with cyclopropanecarbonyl chloride (Aldrich) to give
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In a'nanher anal ogous to the nethod described in
exanple 5, rac-(4S*, 5R¥) - 2-

WO ¢do7loesolss but y1- 2- et hoxy- pheny1) - 4, 5- bi s- (4- chipefGErpétRAss748
y1)-4,5-di net hyl -4, 5-di hydrolHim dazol e was reacted

ﬂzeoﬁtﬂeobe””ﬁw nﬂﬁﬁg?ﬁé’” I8 el phRedby B oIS 1Ry

5@_@2@?!\? éT 599. 2227, observed 599. 2223.
WD 2007 063013P / EP2006/ 068748 Exanpl e 108
rac- U4S*, 5R1- 2- (4-tert-Butyl-2-et hoxy-phenyl)-4,5-bis
th 40" phenyl) - 4, 5-
, b-di hydr o-i m dazol - 1-y1] - (4- net hoxy- phenyl
5 )xsrmmgm&r@tﬁw @bthoxﬁlfblrﬁb Msfb@?@cﬁﬁﬂgﬁ)ﬁe‘hyt)ﬂﬁs dimethy!-

t hod scribed in exanple’5, rac
4 (qdihgero-imidgrolal-yil ieygipbphdmyethanome bi s- (4- chl or o- phen
yl ) -4, 5-di methyl -4, 5-di hydrol Hini dazol e was reacted
C)l’\llth 4- met hoxybenzoyl chloride (Aldrich) to give the
0 ound.. HR-M5 (ES, m z) cal cul ated for
M+H) +] 629. 2332, observed 629. 2337.

rt-Butyl-2-ethoxy-phenyl)-4,5-bis
r henyl) 4, 5-
, b- dlhydro i m dazol - 1-y1] - (4-chl oro- pheny

“In a manner analogous to the method described in example b, rac-(45*,5R")-2-
10 (4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
- TH-imidazole was reacted with cyclobutanecarbonyl chloride (Aldrich) to give the
titte compound. HR-MS (ES, m/z) calculéted for CzaH3oN202Clo [(M4+-H)'
| 577.2383, observed 577.2382. .

15 Example 105
1-[(48,5 R)—2-(4-tert—Butyl-2-ethoxy—phenyl)—4,5-bis¥(4-chIoro—phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-3-methyl-butan-1-one '

)

RIS

20 In a manner analogous to the method described in example 5, rac-(48*,5R")-2-
(4—tert—buty!—2-ethoxy—phenyl)-4,5—bis—(4-chloro-phenyl)—4,5-ai methyl-4,5-dihydro-
1H-imidazole was reacted with 3-methyl-butyryl chloride (Aldrich) to give the title
compound. HR-MS (ES, m/2) calculated for CasHsiN202Cle [(M+H)™] 579.2540,

observed 579.2543.
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*, 5R1-2-

' wo bdbloesolis but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- ( 4- chppkApRERAG8748

- 10

15

20

yl)-4,5-di methyl-4, 5-di hydro- 201 H i m dazol e was
reacted wth 4-chl orobenzoyl chloride (Aldrich) to
give the title conpound. HR-M5 (ES, m z) cal cul ated
ExSmta 8iggoN203C13 [ (MrH) +] 633. 1837, observed
WD 2007/ 063013PC T/ EP2006/ 068748 Exanpl e
11([@ 5R 4 -feri-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-

dbmfﬁhs' %ﬁsds Fﬁdfeﬁﬁﬁéze@%w@%éh% Bﬁﬁm%—%mlpﬂf?yl

m dazole 5 In a manner anal ogous to the
et hqd descrl ed In exanple 2, meso-2, 3-bis-(4-
phenyldp- 2, 3- but.anedi am ne was reacted with
»—6hl| or,0- 2- et hoxybenzoi ¢ aci d net hyl
: @ described in Fotouhi, N et at WD
i M~¢he bresence of trimethylalumnumto
e conpound. 10 Exanple 113

Ina rhanner analogous to the method described in example 5, rac-(45*,56R*)-2-
(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
1H-imidazole was reacted with 3-phenyl-propiony! chloride (Aldrich) to give the
titte compound. HR-MS (ES, m/Z) calculated for CagHatN2O2Cla [(M+H)"] |
627.2540, observed 627.2541.

Example 107
4-[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
'dimethyl-4,5-di hydro-imidazole-1-carbonyli]-benzonitrile

NC

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-2-
(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
1H-imidazole was reacted with 4-cyano-benzoyi chloride (Aldrich) to give the title
compound. HR-MS (ES, m/2) calculated for Cs7H3sNsO2Clo [(M+H)*] 624.2179,
observed 624.2177.
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rac- (4S*, 5R1- 4, 5- Bi s- (4-chl or o- pheny1) - 2-[ 2- et hoxy- 4-
(1- met hoxy- 1- net hyl et hyl ) - phenyl ] - 4, 5- di net hyl - 4, 5-di

WO S96&0ign dazol e- 1-carbonyl chloride 15 In apgmggd'oﬁmﬁsns
anal ogous to the nethod described in exanple 3,

rac- (4S* 5R*) -4, 5-
_.Eigﬂg_ﬂl&ﬁl or o- phenyl) 2-[ 2- et hoxy- 4- (1- met hoxy- 1- met h
5 DR 14 1B A hy aney4,5bisikt oplorerphanylyid S-dimethyt-

4|§kt¢1hg@tlmammaid1€| plqmln@ybmemamdeyl am ne to give the
title conpound WO 2007/ 063013PCT/ EP2006/ 068748
Exarrpl e 114

tert-Butyl-5-chl oro-2-ethoxy-phenyl)-4,
0- phenyl) -4, 5-

|n1dazol 1-y1H4- ( 3- net hanesul f on
) -1-y1]- methanone Cl 0.9 In a

A Bnal ogous to the nethod described in exanpl e
(4-terd -butyl-5-chl oro-2-et hoxy-phenyl)-4, 5-bis-(4-ch
loro-p y1)-4,5-di nmethyl -4,5- 10

di hydro-1H i m dazole was reacted with
5 1- (3- net hanesul f onyl - propyl ) - pi per azi ne

Indé Hbq#n%\/\%hgl(fgjggﬁ 48 §ﬁ§ﬁ¥e?ﬁo@8e§ d m%drﬁ‘plé‘ﬁ FHBIaShER?)-2-

(4mbm2mwpmm -4 aeurs;(\ﬁemmpm@m -4 SrBmptiichg Tinydro-

1%,4@;}5%: X %éﬁ%a' 2% h %Fq;gﬁgyt Alap @rrﬁgéiﬁé the title
cdmydamt h@MﬂﬁiE@‘ﬂn ;?lcawareatfbpam%smffgscﬁgﬂmWFSSQ.201 9,

by 15 supercritical fluid chromatograp (Ber ger

10 obsgvedpBARONGI ti -Gram ||, Daicel Chiral Pak OD-H 3 x
25 cm 35 C at 100 bar, eI uting with 25% net hanol in
carbon di oxi de) gave the title compound. HR-MS (ES,

Exampleabgul ated for C38HA8NA04SCI 3 [ (MrH) +] 761. 2457,
observed 761.2460. 20 Exanple 115

[(45.PRR)3-rstasrBu 2aethexy- mpyﬂ 455-big-trehlpre-phery))giimethyl-
h
4 Z}E)Cgﬁ%& hﬁdézdblcl blgpﬂegggﬂigﬁaggggl e- 1- car bonyl Lpi peraz

in-1- yl} ace am de

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-2-
(4-fert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
1H-imidazole was reacted with benzoyl chloride (Aldrich) to give the title

20 compound. HR-MS (ES, m/2) calculated for CagHa7N20O2Cla [(M+H)*] 599.2227,
observed 599.2223.

15
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WD 2007/ 063013PCT/ EP2006/ 068748 I n a manner
anal ogous to the nethod described in exanple 5,

WO B mbHE  SR*) - 2- PCT/EP2006/068748

(4-tert-butyl-5-chl oro-2-ethoxy-phenyl)-4,5-bis-(4-ch
| or o- phenyl) -4, 5-di methyl -4,5- 5 di hydro-1Hi m dazol e
was reacted with 2-piperazin-1-yl-acetam de
E%mﬁiéqgﬁl oride (Matrix Scientific) to give the

I'aCcelir ©

| rAcH{#ShERY)-2: 540@ﬂ43tﬁyt22@tﬂl®%plpﬂﬂ@1|}f4,ﬁ—lﬁs R4 zhiorodeherlydrd,5-

nyl) -4,

A 5GP OaZ el K SN B-RBE Y MPIDaReR ani d
e. Chiral se aratlon of the enantioners by
cRupercriti ca&fl uid chromat ography (Berger |nstrunment
Dai cel Chiral Pak OD-H 3 x 25 cm 35
ipg with 25% net hanol in carbon
| e conpound. HR-M5 (ES, ni2z)
¥ 3N503C13 [ (M+H) 1 698. 2426,
2431. Exanple 116
{444S*,5R*) - 2-(4-tert-Butyl-5-chl oro-2-et hox
4, 5- bi s- (4-chl oro- phenyl)-4, 5-di

% , - dl hydr o-i m dazol e- 1- car bonyl] pi per azin- 1-
yl} - nnrphol|n 4-yl - et hanone 20 In a manner
anal ogous to the method described in exanple 5,
rac- (4S*, 5R*)- 2-
In(a manner bnalogobsdoltoe oiethed kesgripda myayample-Rirae(4StRR™)-2-

RopaS R 8aShTbe A b tighe 4 - imegayi & cinycro-
1MafmidLad ads\wehbied wm?ﬂﬂ’ﬁ@iﬁd&?ﬂeb[éoﬁcﬁlo@@éﬁ(mdrlbh} to give the

-yl - ethanone (QGakwood Prod ive the tit

titeraponednd.H S 63, mva) caécanlatﬂdatpé@sﬁdngNé@éﬁBmmldm
erved 768. 2845. 5 Exanple 117
Séé gﬁ%ébgﬁ%ﬁf%gé ?Zrt But y1- 5- chl or o- 2- et hoxy- phen
y1) -4, 5-bi s-(4-chl orophenyl) -4, 5-di net hyl - 4, 5-di hydro
E-inidazol-l-yl]-(4-dinethylanino-piperidin-l-yl)-

--rac-[(4S*,5R*)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazol-1-yl]-(4-chlo ro-phenyl)-methanone

>

Mo e

oy
cl 0
. Cl

In a manner analogous to the-method described in example 5, rac-(45*,5R%)-2-
(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-
1H-imidazole was reacted with 4-chlorobenzoyl chloride (Aldrich) to give the title
compound. HR-MS (ES, m/z) calculated for CssHasN20O5Cl5 [(M+H) '] 633.1837,
observed 633.1838. |
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10 I n a manner anal ogous to the nmethod described in
exanple 5, rac-(4S*,5R1-2- (4- tert-butyl-5-ch lo
woO #007/8638i0Xy- phe nyl)-4,5-bi s-(4-chlo ro-ph pcT/EP2006/068748

enyl)-4,5-di methyl-4,5- dihydro-4 Hinmdazole was
reacted with dinmethyl-piperidin-4-yl-amne (A drich)
to give the title conpound. HR- M5 (ES, m z)

Ef ayed for C371146N1402C13 [ (MrH) +] 15 633. 2681,

'683. 2681. Exanple 118

Borah (4% B RLr2E B4 8L B ¥ Lyids,ah 22 8L QXY - RS BYshenvi)-
o SR 2t v S R Y R S Sl Yoheny)
4 Brdintetioft-4l5 it ydrd- i mielaizdlen- 1- y| - pi peri din-1-y1)- 20
~met hanone WD 2007/ 063013PCT/ EP2006/ 068748 In a
CHE r anal og to the nethod described in exanple
4S*,BR1- 2-

It y 1B~ chl pr o- 2- et hoxy- phenyl) -4, 5-bi s-(4-ch
ny: et hyl - 4, 5- di hydro-1H i m dazol e

d Q 4-pyrrolidin-1-yl-piperidine

ch)'to 5 gCve the title conmpound. HR-MS (ES,
cal cul ated for C391-148N402C13 [ ( MtH) +]

709. 2838, observed 709.2836. Exanple 119 rac- E1l
In, s f@inpiepanaldigous to the method described in example 2, meso-2,3-bis-(4-

cﬂé@%%é@%ﬁt&%@iér%i_n(e@vgase, rrééct:)tgé%t_h%l-%grlr- L?y_l-%_-gﬁlg%)%-ethoxy-
bé%aéaaicﬁﬁéﬁyﬁ@ét%k gpr%ﬁﬁmld 35 GescbeBRinWdndnd NI WO

I m dazol - 1- yIknmet hanohe
2005110996) in the presence of trimethylaluminum to give the title compound.

10 )
Example 113
rac-(43*,5 F{*)-4,'5-Bis-(4#chIoro—phenyl)-2-[2-ej[ho>_<y-4-(1 -methoxy-1-methyl-
ethyl)-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride
Cl Vo
Uy, ©
N
\
(]
Cl
o /=0
15

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-methoxy-1-methyl-ethyl}-phenyl}-4,5-
dimethyl-4,5-dihydro-1 H-imidazole was reacted with phosgene in the presence of

triethylamine to give the title compound.
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S", 5R1- 2-

wo bab70830ts but y1- 5-chl or o- 2- et hoxy- pheny1l) - 4, 5- pc$mpAo06/des748

| or o- phenyl) -4, 5-di met hyl - 4, 5-
15di hydro-11-1-i m dazol e was reacted with
[1, 41bi pi peridinyl (Aldrich) to give the title
compound. HR-MS (ES, m 4 cal cul ated for
E 2C13 [ (MrHr] 723.2994, observed 7232997.

_ le 120
[(Qerirg) 2? -{4{ieAButBrd-rhiRr¢-2-etboxy-Pheny-3-Tblsstdecto-pbeyyl)-4,5-

V1L-4, 5-bi.s-(4-chl - . .
g4 beriticgid - BB melanesiiogrseronylmesipEin-1 i
migfhdifgniedi n-4-yl1}-carbamc acid tert-butyl ester WO

2007/ 063013PCT/ EP2006/ 068748 I n a manner anal ogous
to the net hod scribed in exanple 5,
, BR*) -2 :
(4-t byt yI - 8 chl or o- 2- et hoxy- pheny1) - 4, 5- bi s- (4- ch
Jtieny gj ms hy1l-4,5- 5di hydro- 1H-| m dazol e
was react & i din-4-yl-carbamc acid

tert y Iéste drich) to give the title
PG .— (E§ m 4 cal cul ated for C40HSON404C13
[ Hy | g:\ 2892, observed 755.2895. Exanple 121
Ol@raa(4 R1- 4, 5- Bi s- (4-chl oro- phenyl) - 2- ( 2- et hoxy- 4
jftdor onet hyl - phenyl) -4, 5- di methyl-4, 5-di
/hydrolH-l m dazole A Cl

in a manner analogous to the method described in example 5, rac-(45*,5R*)-2-

- (4-tert-butyl-5-chioro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-

dihydro-1H-imidazole was reacted with 1-(S-methanesuIfonyl-propyl)-piperazine
dihydrochloride (prepared as described in Fotouhi, N. ef al. WO 20051 10996) to
give the racemic rac-(4S*,5R*)-2-(4- tért—butyl—5~chloro—2’-eth‘0xy—p-henyl)‘-4,‘5—bis—
{(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-{4-(3-methanesulfonyl-
propyl)-piperazin-1-yl]l-methanone. Chiral separation of the enantiomers by
supercritical fluid chromatography (Berger Instrument Multi-Gram [, Daicel
ChiralPak OD-H 3 x 25 ¢m, 35 °C at 100 bar, eluting with 25% methanol in
carbon dioxide) gave the title compound. HR-MS (ES, m/2) calculated for

" CasHasN4O4SCls [(MaH)'] 761.2457, observed 761.2460.

Example 115
2-{4-[(4S,5R)-2-(4-tert-Butyl-5-chloro-2-eth oxy-phenyl)—4,5-bis-(4-ch|ord-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide
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To a solution of 2-hydroxy-4-trifluoronethyl-benzoic
acid (5 g, 24.258 nmol, 15Matrix Scientific) in
wo eohagseliz (50 nL) were added pot assi um car bonapgT@Z@gmﬁsms
g, 60.645 mml) and ethyl iodide (7.68 nL, 97.
mol ). The reaction m xture was heated at gentle
reflux for 4 then concentrated in vacua The residue
etrol eum et her and water, and the
arated. The product was extracted with
The organic |ayers were washed
,\dried over anhydrous sodi um
and concentrated. Purification of
cl ﬁ? by flash chronmat ography (40g of
silicg g¢y, eluting with 10% ethyl acetate in hexane)
é%@f’ hoxy-4-trifl uoronethyl benzoic acid ethyl
H as colorless oil (4.68 g, 74%9. WO
07/ 063013PCT/ EP2006/ 068748 In a manner
anal ogous to the nmethod described in exanple 2,
nmeso- 2, 3- bis-(4-chl orophenyl) -2, 3- but anedi am ne was

[nr 2 aredrebr @intlogdusttd Qb@ rdethbd idelsodibedrirt d;b;eltm;fﬂerﬁz oho—(as* 8R*)-2-
al_unmi num

(45 a7y beQTE & BTHSBURle M- RS- RIES SRy Ry necimethyl-4,5-
5 dijggé;ro% ;‘%ﬁ«gﬁéﬂ% 1%6{}45!%‘% 2 perzin1-PRRearkde
dmadro(ommcremamx Scirificha biveribe pheayit)2-2ad-RH-HABHBRB2-(4-

ey SN A0 Y TR o -0 SRy PheRv A imthy-4.5-
dlﬁ?ﬂl‘%ﬁl’fmléﬁﬂél@gloéérﬁo‘hyl]fﬁpéﬁkﬁpﬁiyﬂ%téﬁ% | OhipXiedBplafation of the

3, rac-(4S
ermarﬁlo(merethyommq@sh@ga! fluigh o;moma’aogmpMyt(Befgaadnstrmnem Mpiti-Gram

0 1Rl GAAFRTIRH e prbisd i SRR G66G Wi 2o

méﬂtafnoﬂd"&ér@@h RokiQephiaee thetitd bbmpgaﬁ@owl\n@@@p}rﬂz)

C&lalélatﬁq for SsplrN=QaE k(M= )] @982 425 I9bE9MRdA 248 hoxy
-4-trifluoronethyl-phenyl)- 4,5-di nethyl-4, 5-di
hydro-i m dazol e-1-carbo nyl kpi perazin-2-o n e 20 C

Example 116 ‘

15 rac—(2-{4-[4S* 5R*)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-{4-chioro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1- carbonyl] plperazm 1-yl}-1-
morpholin-4-yl-ethanone

C;L/N\)
()

O

=

20  1n a manner analogous to the method described in example 5, rac-(45*,5R*)-2-

(4-tert-butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5- dlmethyl -4,5-
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- d In a manner anal ogous to the nmethod described in
exanple 5, rac-(4S*, 5R1-4, 5-
Woﬁo%‘(ﬁﬂhl or o- phenyl) - 2- (2- et hoxy-4-trifl uorpgp,];ia)ﬂ%,pﬁsms
enyl)-4,5-di nethyl-4,5- WO
2007/ 063013PCT/ EP2006/ 068748
digyeseg it -imidazele was reagiesowijn 1dRPEOHE- WSZﬁ&ﬁfa@a 1-yl-

e B RRSAR BB YRR by, TS,
cmeawﬁs@aﬂg(\m&@m(ramm%z o8 ebsedreﬁl%&lﬁ% 5

Exanpl e 124
rac-1-{4-[(4S*,5R*)-4,5-Bi s-(4-chl oro- phenyl) 2-(2-et

EXSmple 11 :
—r@'%??rr% uor oret hyl phenyl ) - 4, 5- di met hyl - 4, 5- di hydr o-
raaﬂat&’zﬁﬂé)-a—(@-aemmyll@bbbr&ﬂethmxyphenwwcﬁ‘rbis—(4—alﬁlotcn
plgénr{/ﬁr,j-]l qag[egn Ipﬁl Escgtt])?drwr%lgaezto IF&S 81mquylalmr§n§)é)?p Flde n-1-yl)-
metsarote chI or o- phenyl )-2-(2-ethoxy-4-trifluoronethyl-p
henyl ) - 4, 5-di met hy1- 4, 5- di hydro-i m dazol e- 1- car bonyl
chloride was\reacted with 1-acetyl-piperazine
>g| ve the title conpound. HR-M5 (ES, niz)

r C33H34N1403F3C12 [ (M+H) +] 661. 1955,
. /A5 Exanple 125

Ina ménner analogous to the method described in example 5, rac-(45*,5R*)-2-
(4-tert—butyl-S—chIoro-2-ethoxy—phenyl)—4,5-bis—(4-ch]oro-phenyl)—4,5-di methyl-4,5-
dihydro-+H-imidazole was reacted with dimethyl-piperidin-4-yl-amine (Aldrich) to
give the title compound. HR-MS (ES, m/2) calculated for CazH4eN4O2Cla [(M+H)']
683.2681, observed 683.2681.

Example 118
rac-[(45*,5R*)-2-(4- fert-Butyl-5-chloro-2-ethoxy-phenyl)-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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[ (45,5R) -4, 5-Bi s- (4-chl oro- phenyl)-2-(2-ethoxy-4-trif
| uor onet hyl - phenyl )-4,5- di nethyl-4,5-di hydro-i

wo Hio6egats 1- y1H4A- (3- met hanesul f onyl - propy1l) - pi et@Poos/068748

nmet hanone 20 WD 2007/ 063013PCT/ EP2006/ 068748 In a
manner anal ogous to the nmethod described in exanple
5, rac-(4S*,5R1-4, 5-

I * * -
lrﬁé ﬁwé{@e?%ga dc%ofa'é,ﬁﬁ?ﬂflé n?TI(t o h;(? S%H?cﬁ%ng%lzér{n%!% 153[;}'2&[@% PR )-2-
(4cfdrbbmlqtésmmroe%tetMyvphdmyl)-df 5-bis-(4-chioro-phenyl)-4,5- dlmethyl -4,5-

1- (.3- pet.hanes Ifonyl ropyl
iyt LB o RSy aReiacat BSTdBl T PriResistne (Aldrich) t
0i9k thé Gie c&ﬁ @ﬂalirﬂﬁ%% (Es %&ﬁcéma@fﬁm@ggH48N402013 [(M+H)"]
rac- (4S* -4,5-bi s-(4-chl or o-phenyl) -
7(@&288&,0&@664\/@@ 70P.12636met hyI phenyl) - 4, 5- d| met hyl - 4, 5-

di hydro-i m dazol -1-y1] -[ 4- ( 3-

nmet hanesul f onyl - propy1) - pi per azi n-1-y1] - net hanone.
Efiniplé 199par ati on of the enantionmers by supercritical

fTurd (_:h.ror.m.to raph -‘-‘!Iﬁe I nstrunment Multi-Gam
ail kipsnary anpba?é 1) 2-44-sertbHy-gschiomr 2- et papheny)-

« UL B P T BAOPL Sy  COgBes dplpons
C351- 14ON404 3C12 [ (M -H)l 739. 2094, observed
094. EX le 126

NE 1 ubs t yI# 15ph enyl) 4, 5 di

N H pt-&=t m.dazol e- 1- carbonyl]-pl per azi
) pfol i * n-4-yl -et hanone |In a manner
apq ous)t@ t heClet hod descri bed in exanpl e 5,

C'rac (4SN5RY) - 4, 5-
20bi s 4 chl or o- phenyl) - 2- ( 2- et hoxy-4-trifl uoronet hyl
1 ,

@ - 4, 5- di met hyl -

In a manner analogous to the method descrfbed in example 5, rac-(45*,5R*)-2-
(4-tert-butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-1H-imidazole was reacted with [1,4']bipiperidinyl (Aldrich) to give the title
compoUnd. HR-MS (ES, m/2) calculated for CaoHsoN4O2Cls [(M+H)*] 723.2994,
observed 723.2997.

Example 120
rac-{1-[(4S*,5R*)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidin-4-yl}-carbamic

acid tert-butyl ester
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di hydro-im dazol e-'1-carbonyl chloride was reacted
wi th 1-norpholin-4-yl-2- piperazin-1l-yl-ethanone
wo tdeesivapd Products) to give the title conpounger/dRedvhoss74s
(ES, mz) calculated for C371-141N504F3C12 [ ( M+H) +1
746. 2482, observed 746.2483. 25 Exanple 127
rac- (4S*, 5R*) - 4\5- Bi s- (4-chl or o- phenyl) - 2- (2- et hoxy-4
- tGh - phenyl) -4, 5- di
- di hy§r o-i m dazol - 1-y1] - (4- et hanesul fonyl - p
' ABT Ran/one 120 WO
06A068748 I n a manner anal ogous

Qﬁ§4 | Oy o- phenyl) 2-(2-ethoxy-4-trifluoromethyl-p
enyd) - 4% , b-

%ﬂﬂ -im dazol e- 1 car bonyl chloride was reacted

i 1Het hanesul fonyl - piperazine (Aldrich) to give

the title conpound. HR-M5 (ES, miz) calculated for
C33H36N1404SF3C12 [ (M FH) +1 711.1781, observed

7 * * _
In 1%#;@5%@@95@559530 %ﬁ%meﬂ?od described we%xaﬂplg . 2rawc}(4S 5R*)-2
(4~Mbmt§/l-5+mhhumt2}pthqah@1}dn)yl)44 5-bis-(4-chloro-phenyl)-4 5-d|methyl -4,5-
dlgxcrim ﬁeﬂﬁl & 50? %rr(éplﬁ ?\ﬁ%ﬁpﬁ)e}@i@r bl(fnc létl)é:ml%cacad tert-buty|
ester (Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for

CaoHsoN4O4Cls [(M+H)*] 755.2892, observed 755.2895.

Example 121
rac-(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifiuoromethyl-phenyl)-4,5-
dimethyl-4,5-dihydro-1 H-imidazole

o )
S Q@ﬂi
CIH F

To a solution of 2-hydroxy-4-triflucromethyl-benzoic acid (5 g, 24.258 mmol,

Matrix Scieniific) in ethanol (50 mL) were added potassium carbonate (8.38 g,
60.645 mmol) and ethyl iodide (7.68 mL, 97.032 mmol). The reaction mixture
was heated at gentle reflux for 4 h then concentrated in vacuo. The residue was
taken in petroleum ether and water, and the layers were separated. The product
was extracted with petroleum ether (1x). The organic layers were washed with
brine (1x), dried over anhydrous sodium sulfate, filtered and concentrated.
Purification of the crude residue by flash chromatography (40q of silica gel,
eluting with 10% ethyl acetate in hexane) gave 2-ethoxy-4-trifluoromethyi-
benzoic acid ethy! ester as colorless oil (4.68 g, 74%).
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‘_15 I'n a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R*)-4,5-

Wegiogmgﬁﬁ:hl or o- phenyl) 2-(2-ethoxy-4-trifl uorpgfkggdr?dl%sms

henyl) - 4, 5-di net hyl - 4, 5- di hydro-i m dazol e- 1-car
chl orlde was react ed W|th

1- nethamanner afplqaqysr pdhe methed seseribed bpexarples, meso-2,3-

oSSR 24 KMo Bnelya oo HRCO40R33 20

trﬁlgbmrh@ﬂgggtﬁ@zlo%ggﬁiﬁi%ﬁl Nagter BrbeleBbiidd of trifdethyldRiminum to
observe
9'2@@"7‘? @E%@Qmﬁ@!iﬂépjdﬁd%dgﬁ@@(@ﬂﬁv gt tpr CasHaaNzOF:Cle

b=y ( hl or o- phenyl) -2-(2-eth
$nj tr| éhéi?qﬁ§n%§fﬁ§r1é02en 1)- 4,5-di
nethyl 4,5-di hydro-i m dazol 1 y1FM-(4-nethyI-p
perazi n-1 -yl)-pi peridi n-1- 5 yl knmethanone In a
Enammwé1aaalogous to the nethod described in exanple

5, 4S5*  5R*
’%(45( B b B %@ﬁbb}omyat%&yﬂwm “Wrifluerasnethuy pbenyl)-4,5-

dlm%ﬁm rééﬁ?ﬁrgzwézoiecar bon cm?rbdre de was reacted

Wi th 1rrethy 4p|per|d|n4yl pi per azi ne (Cakwood
CRrogucts) to give the title conpound. HR-Ms (ES, nf 4
r

0-N16. 246. Exanple 130
R BF s - (4 chl or o- phenyl) 2- (2- et hoxy-

’ O 4, 5-di hydr o-i mi dazol - 1-y11- (4- nor phol i n-
O yI” pi fEri din-1-y1)- met hanone

In a manner analogous fo the method described in example 3, rac-(4S5*,5R*)-4,5-
bis-{4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyi-phenyl)-4,5-dimethyl-4,5-
dihydro-1H-imidazole was reacted with phosgene in the presence of
triethylamine to give the title compound.

Example 123 o
rac-4-[(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one

In a manner analogous to the method described in example 5, rac—(4S*,5R*)—4,5-
bis-(4-chloro-phenyl)-2-(2-ethoxy-4-triflucromethyl-phenyl)-4,5-dimethyi-4,5-
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WO 2007/ 063013PCT/ EP2006/ 068748 I n a manner anal ogous
to the nmethod described in exanple 5,

WO Etih‘?‘foéﬁﬁf SR1-4, 5- PCT/EP2006/068748

|s (4 chl or o- pheny1) - 2 (2-ethoxy-4-trifluoronethyl - p
)-4,5-dinmethyl -4 di hydr o-i m dazol e- 1- car bony

dl&lmdwmsawg-kgaml Gﬁ"@ﬁdﬂlﬂfﬁsd@lap'fﬁ%wﬁh ?rm*aei%mqr\eemvocado

Onderilbp a ity U SPeblilcsESIRS RS i fiodsama

ColrkeNy@sH V034197 6342, dk3brved 633.1638.
rac-[ (4S*, 5R1-4, 5-Bi s- (4-chl oro- phenyl) - 2- (2- et hoxy-4
-trifluoronethyl-phenyl)- 4,5-di nmethyl-4, 5-di

ERsifidle 124 y1] - (4- hydr oxy- pi peri di n- 1- y1) - net hanone -
rak:@H@H[(nsa SRijHeE- Basr@llsﬂghwe phenyhe-(Eethoty desifiuokmdethyl-
exa
R4S s Sl bde*Q 'wdaech#%gycadbwyli PipsraziatTryl-sfhanone

henyl) 4, 5- diymet hyI , 5- di hydro-i m dazol e- 1- car bonyl
hl o(i de was yeacted vvi th 4-hydr oxy- pi peri di ne ~

p—CERanpl e 132

Y4 5 Bi s- (4-chl oro- phenyl) - 2- ( 2- et hoxy-

thyI phenyl ) -

Gpo4; (?:Sethyl , 5-di hydro-i m dazol - 1-y11- (4- hydr oxym
e _

ridin- 1- yl)

In a manner analogous to the method described in example 5, rac-(45*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 1-acetyl-piperazine
(Aldrich) to give the title compound. HR-MS (ES, m/2) calculated for

- CaaHaaN4OsF3Clz [(M+H)™] 661.1955, observed 661.1947.

Examgle‘ 125
[(48,5R)-4,5-Bis—(4—ch1oro-phenyl)-z-(2-ethoxy-4-triﬂuoromethyl~phenyl)—4,5— )
dimethyl-4,5-dihydro-i midazol-1 -yt]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone _

119



10

15

20

25

met hanone WO 20071063013PCT/ EP2006/ 068748 I n a
manner anal ogous to the nethod described in exanple

0 07)&)&5% §4S",5R") -4, 5- PCT/EP2006/068748

I'S- (4-chl oro-phenyl)-2-(2-ethoxy-4-trifluoronethyl-p
heny1l) - 4, 5- di net hyl - 4, 5- dllaydr0|mdazolelcarboy .
Incgy manngs ana@goyadpéhemethog eeeiirthiniexampletthaaei(4S”,5R")-4,5-

ol Qa2 PO A R o WA B4 5

dibg8roziidazelbse byt EhidAge w@mied Wil 1-(GanetRpesulfonyl-

S5R1-4, 5-Bj s- 4ch|or00phen1 2-et hoxy-4-trifl uor
pm{)wpergﬁ ifydrochlori e(prepared as described in Fotouhi, N. et al.

o SofTFsdu 8 @@tqz{afgm.@(ﬁoné YU 2 By 2-

(meﬂdoagdumﬂtmrcirhethlybpheniylﬂési:dinmidytl-msﬁxhycuﬂoerrﬁdazol 1-yi]-{4-(3-

ffﬁﬂ@rteéugﬂnﬂrraow'é iRgrazing byByeibanane  Ghirgsepaafign of the
r‘?‘ﬁrﬁbﬁ%er@ QJQEEZ:HIYéa'I frury chroma‘to% hy (Berger Instrument Multi-Gram

I hydro-im e-1-carbon s reacted
H V\E)alltrebeeahP@krD@-inIS >eEﬁ&:m;I3‘5( AL at i1 66 par,ceigling withe25%

el RERBSE patiel pare Dol dofBoftr LENSES e

calculated for CasHaoN4O1SFsClo [(M+H)*] 739.2094, observed 739.2094.

Example 126
rac—2-{4-[(48*,5R*)-4,5-Bis-(4-ch|oro-phenyl)-2-(2-ethoxy-4-trifluoromethyi~
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole=1-carbonyl]-piperazin-1-yi}-1-

_ morpholin-4-yl-ethanone

In a manner analogous to the method described in example 5, rac-(4S*,5R*}-4,5-
bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 1-morpholin-4-yl-2-
piperazin-1-yl-ethanoneé (Oakwood Products) to give the title compound. HR-MS
(ES, m/z) calculated for CszHs1NsO4F3Cl [(M+H)*] 746.2482, observed 746.2483.

Example 127

rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazol-1-yl]-(4-ethanesulfonyl-piperazin-1-yl}-methanone
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Exanpl e 134
20rac-11(4S*, 5R1-4, 5- Bi s- (4-chl oro- phenyl) - 2- (2- et hox

WO !ﬂo‘}mﬁohi | uor oret hyl - pheny1) - PCT/EP2006/068748

5-di net hyl - 4, 5-di hydro-i m dazol e-1- car bonyl | - pi peri
d|ne 4- carboxyllc acid amde WO
2007/063013P /| EP2006/ 068748 Nl -12 In a nanner
TR he net hod descrlbed in exanpl e 5,
R 4, 5-
nyfﬁ 2- (2 et hoxy-4-trifluoronethyl-p

y
i dazol e- 1Fcarbonyl chl ori de was reacted
8 € ne-4-carboxylic acid am de
ison(bg otam de, Aldrich) to give the title
cqnpo / HR-M5 (ES, mz) calculated for
C38+4N1403F3C12 [ (M+H) +] 661. 1955, observed
662y 1955. Exanple 135
10rac-(4S*, 5R1-4, 5-Bi s- (4-chl oro- phenyl) - 2- ( 2- et hoxy-
4-tri fI uor onet hyl - phenyl) -4, 5- di

th d
IR sk ARIaaoLS 15 MR G ORRo ISR A le S SGa AT 5RY)4.5-
oisl18-CRrBAShSIH02 (B2 &y PAMTRrGmiethyl Bhohd 54, 5idtherthyb,5-
dibygrorimidaraed-padony) cllolide s@soepcted with [ cethanesuionyp

PR i aaEh B YR s s, ShmeSh B, P 85 L, 172 Gifatea for

C 3910?:» Rl HLh et asiewst 7HR1VB6( ES, nz)
%ﬁ cu %opr( (%-?e]FI 33N304F3C12 [ (WH)i 638. 1795,

observed 638.-1797.
Example 128 _ )
rac-{4S*,5 R*)-4,5-Bis-(4-ch|oro-phenyI)-2-(2-ethoxy-4-triﬂuoro.met__hy!-phenyl)-tl,s-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid (1-methanesulfonyl-piperidin-4-
yl)-amide

In a manner analogous to the method described in example 5, rac-(45*,5R*}-4,5-
bis-{4-chloro-phenyl)-2-{2-ethoxy-4-trifluoromethyl-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 1-methanesulfonyl-
piperidin-4-ylamine (prepared as described by Bartkovitz, D. J. et al.
WQ02004069139) to give the title compound. HR-MS (ES, m/z) calculated for
CasHzsN4O4SF3Clz [(M4+-H)*] 711.1781, observed 711.1778.
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20 Exanple 136
rac- (4S*, 5R1-4, 5- Bi s- (4-chl oro- phenyl) - 2- ( 2- et hoxy- 4-
WO idob;ﬁ&sﬁfk’ onet hyl - pheny1) - 4, 5- PCT/EP2006/068748

di met hyl - 4, 5-di hydr o-i m dazol e-1-car boxylic acid

(2,3-di hydroxy propyl)-amde WO

2007/ 063013PCT/ EP20061068748 I n a manner anal ogous to
E 5\‘131 5 d described in exanple 5, rac-(4S*,5R*)-4, 5-
%TEE_U% or o- phenyl ) -2-(2-ethoxy-4-trifluoromethyl-p
rave(y$),5R7)4, 6+B(et(hydhlér05pheny!) -2-(2-ethoxy-4- tnﬂuoromethyl phenyl}-

5di hydr o-i m dazol e- 1- car bo e . was
4. prdiFed i, %@WB&W@@%1 %I‘P@A thgmpfi@z@ bé’btm%e"d'n 1-
ound as a m xture of diastereoners. HR- M5
5 yl{ E{gtﬁarg z; cal cul ated for C30H31N304F3Cl12 [ ( M+H) +]
624. 1638, observed 624.1641. Exanple 137
CiQ - 14, 5- Bt s- (4-chl or o- pheny1) - 4, 5-di met hy1- 4, 5- di
i dazol - 2-y1]-3- _
et Ie ofenyl /8- mefFhyl - but an-2-one CI d Sodi um
hydrl de (& @

9%B47 mmol, 60%in mineral oil,
f 'ms added Fo 15 a round bottom flask and
et wi Fhohexane. Tetrahydrofuran (80 nL) was

In a manner analogous to the method described in example 5, rac-(45*,5R*)-4,5-
bis-(4-chloro- -phenyl)-2-(2-ethoxy-4-trifluoromethyl- phenyl) -4 5-dimethyl-4,5-

10 dihydro- -imidazole-1- -carbonyl chioride was reacted with 1- methyi -4-piperidin-4-yl-
piperazine (Oakwood Products) to give the title compound. HR-MS (ES, m/z2)
calculated for Cs7H4aNsO2F3Clo [(M+H)™] 716.2741, observed 716.2748.

Example 130
15 rac[(4S*,5R*)-4,5-Bis-{4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-(4-morpholin-4-yl-piperidin-1-yl}-

methanone
o )
O
N F
\>—<\ >—(—F
\ ]
Cl N 0
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t hen added. To a suspension of sodium hydride in
tetrahydrofuran cooled to O C was added a sol ution of

w0 Fmb8s308f hoxy- phenyl) - propan-2-one (6 g, 36. 5ﬁ@1‘/ﬁ1@i06/06874s

Lancaster) in 1 nL of tetrahydrofuran. The ice bath

was renoved, and the m xture jrred 0 v

In; & pssingr apalagorsde the metn)e@ﬁiﬁﬁfm%f @9 BACHS" 5R")-4,5-
ol e S Py BRa i FoRlonly ‘érheeﬂ?@ Aagmetyke S

dlhgdm inidarele- lgoarmongtichibtite setsieatesd with dtpiperidifi-4-yl-

mRgRalne (e 0@ Paademareh HREIS B i celgpiated for
ClHN.GISCH L 1 AesdoXisseraairo ot brine (1),

OVer us sodi um sul fate and concentr at ed.
The residue was purified WO

E2007/ Oq 13PCT/ EP2006/ 068748 by flash col umm
m@graphy (40 g of silica gel, eluting wth 3-5%
ra%t[ gRE)tAﬂSEBIBfMWbhérWlEEl(g-ethO)g -4- tnfluoromethyl phenyl)-
net hox y-phenyl )-3-nmeth but an one as cl ear
45r |n"(e¢h)de‘t35-gilhm%|mlcﬁa;cﬁ—15ﬂr(ﬁ hyerogy-piperidin-1-yt)- methanone
3- (3- et hwesy - phenyl) - 3- met hyl - but an- 2-one (6.570 g,
CF 34.172 mm% in methylene chloride (100 nL) cool ed
g C wasgadded boron tribromde (102 niL, 1 M

Nln Ki tEyl epe chloride, Aldrich). The mxture
for 1 h, warmed up to 0 Cfor 1
G [ e f'reezer (- 20 C) for 722 h. At 0 C,
@ S)é ded to quench the excess boron tribrom de
cr A "ol ent reaction). The product was
ext ragt e§ with 10 petrol eum ether. The organic |ayers
wer e ed with brine, dried over anhydr ous sodi um
sulf@te and concentrated. The crude residue was
purified by flash chronmat ography (40 g of silica gel,
eluting with 5-20% et hyl acetate in hexane) to give
In33 (rignimed analpgpbeny the Bnetbbdﬁyjlesmtba:hrr%mmless aag-ed $QbR*)-4,5-

big: @%%rwﬁ)r%@e} e Bmesn-BheRY) A5 Figethyl-4.5-
dlﬁﬁ%l%& nﬂ'&?ﬁdle bér% H?P&Mbﬁﬂé %s(régctéd)r%th aﬁgﬁr&@?bendme

( Addiihein) db” gmthmatee@bmpomm | VS (B .ninghcalctitadifay er

CrBANR A M E o6 ek 6% JBAT 1 1t ur e

was heated at reflux for 12 h. It was concentrated in
20 vacuo, and the residue was taken in ethyl acetate.
ng vvashed vvlth wat er and brine, the organic

Example 132 |
fa&@ﬁ%sgﬁé Jgé g ere %f EFP@H %%%&&‘?gt'fe&tv{g@e?m phenyl)-

4,6aifemylat, I?—dilhymr@hmm&om?)g (If hydroRymethyl-piperidin-1-yl)-
et hnry-phenyl) - 3- et hyl - but an- 2-one as |'i ght brown

mgi;hanoma ‘was used without further purification.
O
N F
\>—<\ >+F
(O 7
HO

Lo

Cl
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25To a solution of
3- (3- et hoxy- phenyl ) - 3- met hyl - but an- 2-one (3.720 g,

wo Azl ) in acetonitrile (40 nl) was addeglcr/Ep2006/068748
N-i odosucci ni m de (5 679 g, 25 24 mml) and
trifluoroacetic acid

Ink GG AFRIOUS 190 MEHGO] EREEHRRY 1t GHAMRE G ac- (48" SR 4.5-
D oA P RS 8 A bt Theh 5% Finiriz-4.5-

dichytd-iedidazdlb- 1l6&’ob!einlyyd:hlam&e atas ricack@l Witk piperigimd4-yl-methanol
filtered thro h bed of siljca |, The
(LEncasier sio @ HR ki CimpRUnEl S MS ESS aY oy G daated Tor
5 c§3 ms@n 2013 @ﬁmm ?usazd@@n@bge&éa)ms@@@@' ution of

drum t fate bfine (Ix), dried over
anhydr ous sodium sul fate and concentrated i n vacuo.

EPurifiq ion of the crude residue by flash
Mraphy (330 g of silica gel, eluting with 30%

* L ttﬁﬂ@%epﬁé"ry— WD -ethoxy-4-trifluoromethyl-phenyl
ra%"—o[gdﬁdg ?1%3??2%006/ 0687 8)over‘9t3%y t) ugOaSeet yén Y
4 Grdigeiaylet. hsityydroiiaitiazod ny]-J4- (2- edneyy-sbd hpiperidine -afg-
mgh{f@ ite solid. To a dry pressure tube were

ith stirring anhydrous acetonitrile (10 ni),
3-(3-et hoxy- 4-i odo- phenyl) - 3- net hyl - but an- 2- one (450
CIg .35 mmol ), 5 di phenyl propyl phosphi ne (77 ny,
pl ) abd triethylamne (470 uL, 3.37 mol),
L .goanvas bubbl ed t hrough the sol ution

10

paktBdi um acetate (76 ngy, 0.34 mmol)
\ yst Em was evacuat ed under hi gh vacuum
¢gh with carbon nonoxide (40 psi). After 10
Chi nY” pfTHexyl sil ane (960 uL, 2.7 nmol)was added. The
syste s recharged with 10.carbon nonoxi de (60 psi)
a iITred at 60 C overnight. The reaction m xture
HMas concentrated in vacuo, and the residue was taken
in ethyl acetate. It was filtered through a short
silica gel plug. The filtrate was washed with water

nn(a?manner iaf} Io@ﬂaﬁ%; o fhd ﬁfét @ HedMEH muéca?ﬁﬁlélﬂﬂrac— 4S*,5R*)-4,5-

fate. eso wer e |Itered of f,
b131 4fcﬂwme-mmwe&r@nthmqye@tmﬂuwawﬁwl pﬂﬂenyfhmﬁrdrmeﬁhdhé 5-
fl as 5chronmat o

15 cilfifroBtirdie artamry e i asyeab AR Vit Bpsfigh 4 vi-ethano

M@d@mog the tm%rctd?ﬁpwnc%l—mn MS 1F0S Y8 chitfldxBd 96r
i met hy1- 2- oxo- gsos;) - et hoxy- benzal dehyde.

Cgﬁbl(gz[\lﬁﬁﬁggladﬂ\/l@f-l)*] 662. observed 662.2158.
4- (1, 1-di met hyl- 2- oxo- propyl) - 2- et hoxy- benzal dehyde
(145 ng, 0.62 nmol) in anhydrous 1, 2-di chl oroet hane
Exampie 1840l ed to 0 C was 20 added
chl or ophenyl) - 2, 3- but anedi

20 rag- ﬁé%é%h%%ié Bisy e ChpL-BRENYiS- Brethoer 4 atfi?%mwethyl phenyi)-
A SEIRBIRR Sl TSRO % Sookyp g

amigdem t enperature for 1.5 h. Saturate solution of
sodi um carbonate was added to make it basic, and the
product was extracted with ethyl acetate. The organic
| ayers were dried over 25 anhydrous sodium sul fate
and concentrated in vacuo. The crude residue was
purified by flash chronmatography (45 g of silica gel,
eluting with 0-30% ethyl acetate in hexane over a
period of 25 mn) to give 217 ng of the title product
as light yellow solid.
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30 Exanple 138
rac-(4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-[4-(1,1-dim

wo Slodsues 0X0- propyft-2- PCT/EP2006/068748

et hoxy- phenyl1- 4, 5-di net hy1-4, 5-di hydro-i m dazol e-1-c
arbonyl chloride WD 2007/ 063013PCT/ EP2006/ 068748 In
a manner analogous to the nethod described in exanple -
’ 414, 5- 1 s- (4- chl oro-phenyl) -4, 5-di
- hydro-1 H-i
Wi t )égy-phenyl}-S- 5

a

an- e s reacted with phosgene in the
p fOtriethy mne to give the title conpound.

- Bi s- (4-chl or o- pheny1l) - 1- [ 4- ( 3- et hanesul f on
) - pi per azi ne- 1-

bonyl 1- 4, 5-di net hyl-4,5-di hydro-1 Hi :
m dad#,- 2- y1} - 3- et hoxy- phenyl) - 3- met hyl - but an- 2- one
In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R*)-4,5-

I3 eBngy BBAldERg The nesfiod Gebdnted i Staniple 5, A8 (26 8R)-4.5-
biQi(mzﬁmtﬂxﬂfe?qdmwmcﬁoﬁewww)ﬁd;%@ﬁmémyu;,s-

was reacted with 1-(3-" o _
dihpdiesimidardieriycaghooylahlofde waszieasted wijti pipeidine-gsarboxylic

adif 8385 86 inedoRiger At b 8Runade ForBaunthy kia-ws (s,
myE) Wi Bated 6y @?ﬁg%nalggﬁ?ﬂ%ﬁgﬂggﬁmwmmmnm 662.1955.

supercritical 20 (Berger
Instrunment Multi-Gamll, Daicel ChiralPak OD-H 3 x

E)gémgm 1§§ C at 100 bar, eluting with 25% nmet hanol in
oxide). HR-M5 (ES, nfz) cal cul ated for
rac3ABA SN ATCEY-(Mehotd-phéhy B-2OR-etblos paveidiudtim@h9bphenyl}-4,5-

dimethyl-4,5-dihydro-imidazole-1-carboxylic acid bis-(2-hydroxy-ethyl)-amide

cl
e e
N F
3 F
(T~ 7
0
Cr 7 /N
HO

In a manner analogous to the method described in example 5, rac-(45*,5R*)-4,5-
bis-{4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with bis-(2-hydroxyethyl)-
amine (Sigma) to give the title compound. HR-MS (ES, m/z) calculated for
C31HasN3O4F3Clx [(M+H)*] 638.1795, observed 638.1797.

Example 136
rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-triflucromethyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid (2,3-dihydroxy-propyl)-amide
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WO 2007/ 063013PCT/ EP2006/ 068748 Exanpl e 140
3-(4-{(4S,5R)- 4, 5-Bi s-(4-chl oro-phenyl)-1-14-(1,1-dio

wo X@7A&iahydr o- 2H t hi opyrand-y1) - pi per azi ne- 1peaiPaidydes74s
1-4,5- dlnethyl 4,5-di hydro-1 Hi m
dazol 2-yl1}-3 ethoxyphenyl) 3- et hyl - but an-2-one 5
| n a-manner apal ogous to the nethod described in
Coxam t- (4S*, 5R*) - 4, 5-

phenyl)-2-[4-(1, 1-d

- 2- et hoxy- phenyl ] -4, 5-

i m dazol e- 1- carbonyl chl ori de

Alp 7 d
o0 fl %Fpahydro OH-t hi opyr an- 4- 0) - pi per azi ne
di hydrocwo@H( exanpl e 22) to give the title
product as racem c m xture. The enantioners were
t hen separabdd by supercritical fluid chromatography

sl

(Berger Instrunent Multi-Gram |1, Daicel Chiral Pak
OD-H3 x 25 cm 35 C at 100 bar eIuting with 35%
I hrizmel ahBlogelbas tek meateed det |h|-:e34an|‘ﬁ5|é)5 fae é4s* ,5R*)-4,5-
cal cul ated for C40H49l\l4058C12[(|\/H—|) +]

bisti4ethlera-prenyd78(2-cthiyptdritupromethyl- phenyl) 4 5- dlmethyl -4,5-
5 dlﬁyé@ {'rgé%(ogg% -%%@?ﬁ&(géﬁlonﬁgLv%rsc}eggt‘?eﬁy\kn)th %—e[rﬂ" n{)-lpr%pghgh 2-diol

(Paditeny o @h@mla]trﬂ@ éorﬁp@m@aéwmﬁmefnafd:’@stemdiﬁé@l eHR-MS (ES,

arbonyl) - pi perazi n-1-y1) mde WO
%W@@g@ém@g@z@d@lﬁﬁﬁﬁ@+m ] 624 1638, observed 624.1641.

Example 137
10 3-{4-[4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-4 ,5-dihydro-1H-imidazol-2-yl}-3-

-ethoxy-phenyl}-3-methyl-butan-2-one

o >
SO

~ Sodium hydride (3.65 g, 91.347 mmol, 60% in mineral oil, Aldrich) was added to

15  around bottom flask and washed with hexane. Tetrahydrofuran (80 mL) was |
then added. To a suspension of sodium hydride in tetrahydrofuran cooled to
0 °C was added a solution of 1-(3-methoxy-phenyl)-propan-2-one (6 g, 36.539
mmol, Lancaster) in 1 mL of tetrahydrofuran. The ice bath was removed, and the
mixture was stirred at room temperature for 30 min. Methyl iodide (6.82 mL,

20  109.6 mmol, Aldrich) was added at 0 °C, and the mixture was stirred at room
temperature for 48 h. The reaction was quenched with saturated solution of
ammonium chioride and taken in water and ethyl acetate. The product was
extracted with ethyl acetate (1x). The organic layers were washed with brine (1x),
dried over anhydrous sodium sulfate and concentrated. The residue was purified
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In a manner anélogous to the nmethod described in
exanple 5, rac-(4S*, 5R1-4, 5-

wo biosneé3drxrhl or o- phenyl) - 244- (1, 1- di net hyl- 2- oOXecD/EPPYOGN68748

-2-et hoxy phenyl ] -4, 5-

of JeF b Ror kS S  8L 61 S8 Rt 88 tny
aélétﬁtéjlhorféﬂaﬁb g(v% (3-3‘ne$ﬁbﬁﬁbhéh)ﬂ) stifeiyLButdie2lonk! & clear

product as ara em c mxture. The enantioners were
oil (fBR08gpafAt%)ed by supercritical fluid chromatography

oo 178 & Jadr B SaehedorgeRgh b ket el 570 0

34amybanebl)in Mdthgrhearhickidx &ﬂﬁ)) mwzleob@d(tESm C2yas added boron
cal cul ated for C37H44N504Cl12

692
trigpemidec{d OggQL,ZVMSOIU’[IOE){@mtBy@nQ chlorlde Aidrach) The mixture

wéggtlﬁréi ﬁf%;"(é fé 1 the ﬁar&‘fé?ydp ) b%%?'?%e‘ﬁwmnhed'frgezer (-

eny
20.30) fmtmyﬁL At 5- 0, wateowhd-dddedidpaiuenCh the excéss bBoron
the et hod_descri bed in exanpl e

“’%?g il %ﬁ 1 OUSY@?GTEH%F%HeSH‘B Pr?dé%‘ﬁ{%ﬁéHﬁﬁWri’é'th

PRCT Sﬁﬁﬁ%héﬁ s%er ljg)lrsgé ar egy%reﬁvrﬁ g@.@? ﬁ??f’l eno
arainw:lross)podpm sliltate dacheorbentnatdob dT ha cﬁtdaxﬂsndud\tmasipunﬂed by
g SRR 0 e % BRESERRS st atracsigte
h%@e&%?keﬁ%‘sﬁﬂrgg&% Oﬁl%nﬁ@#nétﬁw\g@t%zz -bhdED aHellow oil (5 g,
82%).

The mixture of 3-(3—hydroxy—phenyl)—3—methy|—butan—2—one {3.49,19.08
mmol), diisopropylamine (16.7 mL, 95.4 mmoL} and ethyl iodide (6.2 mL, 76.32
mmol) in 60 mL of ethanol was heated at refluxed overnight. Thin layer
chromatography still showed starting material. Potassium carbonate (9 g) was
added, and the mixture was heated at reflux for 12 h. It was concentrated in
vacuo, and the residue was taken.in ethyl acetate. After being washed with
water and brine, the organic layer was dried ovef anhydrous sodium sulfate. The
solids were filtered off, and the filirate was concentrated to give 3.727g of 3-(3-
ethoxy-phenyl)-3-methyl-butan-2-one as light brown oil. It was used without
further purification.

To a solution of 3-(3-ethoxy-phenyl)-3-methyi-butan-2-one (3.720 g, 18.03

| mmol) in acetonitrile (40 mL) was added N-iodosuccinimide (5.679 g, 25.24

mmol) and trifluoroacetic acid (0.7 mL, 9.02 mmol) with stirring under argon. The
reaction mixture was stirred at room temperature for 10 min then at 50 °C for 1 h.
Upon cooling to room temperature, it was diluted with 10% ethyl acetate in
hexane and filtered through a bed of Celite and silica gel. The filtrate was
washed with water (1x), saturated solution of sodium bicarbonate (1x), 5%
solution of sodium thiosulfate (1x), brine (1x), dried over anhydrous sodium -
sulfate and concentrated in vacuo. Purification of the crude residue by flash
chromatography (330 g of silica gel, eluting with 30% ethyl acetate in hexane
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WD 2007/ 063013PC T/ EP2006/ 068748 Exanpl e 143
rac-(4S*,5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4,

WO 200Bl&s0i#- chl or o- phenyl) - 4, 5- PCT/EP2006/068748

di met hyl - 4, 5-di hydro-im dazol e-1 -car bonyl chI ori de

oyépé';gq m!,ré)dlgq?w %@nneésgg g%w(igeggﬁg?ngl? 3- methyi butan-2-one as

A utyl-2-i sopropoxy-p henyl)-4,5-bi s-(4-ch
Oﬁoﬂrl%ré%@nyl) 4,5-di methyl-4,5- dihydro-1Hi m dazol e

was Tea:drgcpmeslhrephbe yeare addedhmtrpswmgml'ryﬁrous acetonitrile (10
mi_g é (f? e oxy -tl]c?dcg 8 I? St hethtyll blu?ancg %‘%%“(‘390 mEg);(,a{TB% mmol),
du?ﬁénﬂlgfﬁpﬂ;ﬁﬁoﬁpﬂﬁfé (27 kty, D34 nﬁ%l)’hn&tr‘rétﬁ?lhﬁﬁﬁémm @D}’B 37

bi's- chl or ophény1) - 4, 5-
mmﬁ!h aeap@ctwebfarétgqn wap |bpbb@zi| mrmgm ﬂbletmmrefolﬁl ocmm then

p@?gﬁ}ﬂ'}‘g‘%’[ﬁgggg q@%é&%ﬁ@l)t ast. QSdQE t tf’ﬂg grsecn[] 'w%% eviacuated

urﬁdertm%h vhuumih ahd Fesiifeanatycabenyiondkide MG péid- AkeNgmin,
hen - di met hyl -4, 5-

tnaewlaﬂaﬂe fﬁfﬂwu %hwmbwdcm ofheisystas waaeetarged with
catbbR o584 (6® LRS! fred at 60 C overnight. The reaction mixture

was concentrated in vacuo, and the residue was taken in ethyl acetate. It was
filtered through a short silica gel plug. The filtrate was washed with water (2x),
brine (1x), dried over anhydrous sodium sulfate. The solids were filtered off, and
the filtrate was concentrated in vacuo. The crude residue was purified by flash
chromatography (80 g of silica gel, eluting with 10-30% ethyl acetate in hexane
over a period of 35 min) to give 150 mg of 4-(1,1-dimethyl-2-oxo-propyl)-2-
ethoxy-benzaldehyde. 7

To a solution of 4-(1,1-di methyl-2—0x0-propyl);2-ethoXy—benzaIdehydé ‘
(145 mg, 0.62 mmol) in anhydrous 1,2-dichloroethane (2 mL) cooled to 0 °C was
added meso-2,3-bis-(4-chlorophenyl)-2,3-butanediamine (191 mg, 0.62 mmol).
The mixture was stirred at room temperature for 4 d. N-bromosuccinimide (x mg,
x mmol) was added at 0 °C and the mixture was stirred at room temperature for
1.5 h. Saturate solution of sodium carbonate was added to make it basic, and
the product was extracted with ethyl acetate. The organic layers were dried over
anhydrous sodium sulfate and concentrated in vacuo. The crude residue was
purified by flash chromatography (45 g of silica gel, eluting with 0-30% ethyl
acetate in hexane over a period of 25 min) to give 217 mg of the title product as
light yellow solid. |

Example 138

rac-(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-[4-(1,1-dimethyl-2-oxo-propyl)-2-
ethoxy-phenyl}-4,5-dimethyl-4,5-dihydro-imidazole-1-carbony! chioride
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20 (Aldrich) to give the title conmpound. HR- M5 (ES,

nm z) cal cul ated for C3+155N403C12 [ (M+H) +] 663. 2863,
wo 205063085l 663. 2857. Exanple 145 WO PCT/EP2006/068748

2007/ 063013PCT/ EP2006/ 068748

rac- U4S*, 5R*)-2-(4-tert-Butyl -2-isopropoxy-phenyl)-4,
-bIS (4-chl ogo- phenyl) -4, 5-

e i hydro-i m dazol -1-y1]-(4-isopropyl - pi pe
N 5 In a manner anal ogous to
n exanple 5, rac-(4S*, 5R1-2-
soprppoxy- phenyl) -4, 5- bi s- (4-chl oro-
5 di met hyl - 4, 5-
cHl ®azol e- 1- car bonyl chlorlde was react ed
with 1- |sopropyl pi perazine (Aldrich) to give the
title conpound. HR-MS (ES, mz) calculated for

C38H49N1402C12 [ (M+H) +] 663. 3227, observed 663.
Ima MamHes Ieaalegus to the mMmethod described in example 3, 3- {4»[4 5-bis-(4-

o eyl 4 S £ 5Ll 1 BN IPREY: ARn o
mthyhbuiﬁaleeerile was beasted withppheggenelinythb phegorceniftiriethgtamine
tolg?lve the title compound.

Example 139

3-(4-{4,5-Bis- (4 -chloro- pheny!) 1-[4-(3- methanesulfonyl propyl)-piperazine-1-
carbonyl]-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxy-phenyl)-3-methyl-

.

butan-2-one

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-4,5-
bis-(4-chioro-phenyl)-2-[4-(1,1-dimethyl-2-oxo-propyl)-2-ethoxy-phenyl]-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacied with 1-(3-
methanesulfonyl-propyl)-piperazine dihydrochloride (prepared as described in
Fotouhi, N. et al. WO 2005110996) to give the title product as a racemic mixture.
The enantiomers were then separated by supercritical fluid chromatography
(Berger Instrument Multi-Gram |1, Daicel ChiralPak OD-H 3 x 25 ¢m, 35 °C at
100 bar, eluting with 25% methanol in carbon dioxide). HR-MS (ES, m/2)
calculated for CagHaoN4OsSClo [(M+H)"] 775.2795, observed 775.2795.
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In a manner analogous to the nmethod described in
exanple 5, rac-(4S*,5R")-2-

woO £0b7/0630%3 but y1- 2- i sopr opoxy- pheny1l) - 4, 5- bi s- (ﬁcmbﬂm@mssm
phenyl) -4, 5-di net hyl - 4, 5-

di h (ii q m dazol e- 1- car bonyl chloride was reacted
Mperazin 1-yl - 20butyronitrile (Aldrich) to :
(G- b A hi ]
S NeS et P S e ) Bt ol g o s B Attiopyran
4@8@:3&%;% Woapieorwi4 SodigrediylH, 5 2ineiro 68 +usidaEr hPqyl}e3-ethoxy-
147I
pp%r&yhigetgﬂgyutgn(%opg” But y1- 2-i sopr opoxy- phenyl) -4,
5-bi s- (4-chl ro-phenyl)-4,5- di nethyl-4,5-di hydro-i
o dazol -1-y1H¥- ( 3- net hoxy-propyl)-pi perazi met hanone

i a man@er anal ogous to the nethod described in
- 58*) 2-

5_ A

0 |ma&éole 1- carbonyl chloride was reacted with
( k":é Xy-propyl)-_ 10pi perazine (Al drich) to give

the t compound. HR- VB (ES, mz) calculated for

03C12 [ (MtH) +1693. 3333, observed 693. 3334.

aml e 148

oE86- 4S*, 5R*) - 2-(4-tert-Butyl-2-isopropoxy-phenyl) -4,
5@b|s (4-chl or o- phenyl) - 4, 5-

15di net hy1- 4, 5-di hydr o-i m dazol - 1-y1] - 14-( 2- nor phol i n
-4-yl - et hyl )- pi perazin-1-y11- ‘

In a manner analogous to the method described in example 5, rac-(45*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-[4-(1,1-di methyl—2-oxo-pro_pyl)-2’-ethoxy-p_henyl]~4,5-
dimethyl-4,5-dihydro-imidazole-1-carbony! chioride was reacted with 1-(1,1-
dioxo-tetrahydro-2H-thiopyran-4-yl)-piperazine dihydrochloride (example 22) to
give the title product as a racemic mixture. The enantiomers were then
separated by supercritical fluid chromatography (Bergér Instrument Multi-Gram I,
Daicel ChiraiPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 35% methanol
in carbon dioxide). HR-MS (ES, m/z) calculated far CaoMHaoN4OsSCly [(M-+H)*]
767.2795, observed 767.2790. ’

Example 141
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[4-(1,1-dimethyl-2-oxo-propyl)-2-
ethoxy-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-

acetamide
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nmet hanone In a manner anal ogous to the nethod
described in exanple 5, rac-(4St5R¥)-2-

wo 2it/fssoey f - but yl-2-i sopropoxy- phenyl) - 4, 5- bi spéfmpiiosiss7as

0- phenyl) -4, 5-di net hyl -4, 5- di

hydr o-i m dazol e- 1- carbonyl chloride was reacted wth
4(2 pi perazip-1-yl -ethyl)- 134 WO :

Q0 63013P /| EP2006/ 068748 nor pholine (Aldrich) to
C conpoud HR-MS (ES, mlz) cal cul ated
A H)+1 734. 3598, observed

R or o- phenyl) -4, 5-

'Con (ﬁ(ﬁ4, 5- di hydr o-1 mi dazol - 1- y1] - [ 4- (t et r ahydr o-f u

-2 t hyl) - pi perazi n-1- yl1]-nethanone 10 In a
r anal ogous to the method described in exanple
, rac-(4S*, 5R1- 2-
(4-tert-butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-
phenyl)-4,5-di nethyl-4,5-
Inck medhiher anald@mlsete the andiboy destyitoed iheexsmspleencaeS™,5R")-4,5-
razi ne

tetrahy yr nme
DA RGP St hd ety hEs e BrePARR B Bl 4.5
AT o AR T By e RS teatba it 25
plEEEH‘E]D’II é )d&’(a:etamide dihydrochloride {Matrix Scientific) to give the fitle
51R1: 2- t B t 1-2- h

pigOPLaS & R BTy 116 hENTTRE W1 ek SRRD AR LY
sdBéi‘éﬁﬁ?ial ﬁuiﬁd]&hr()ﬁ@f h9 (Bél‘gjé?'tﬁétﬂument Multi-Gram II, Daicel

a] pyrazi n- 2- et hanone
ChlralPak OD-H3x2 cm 35 °C at 100 bar, eluting with 30% methanol in
carbon dioxide). HR-MS (ES, m/z) calculated for CazHasNsO4Clz [(M+H)"]

692.2765, observed 692.2762.

Example 142 7
rac-(4S*,5R*)-2-(4- tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-1 H-imidazole

\

o+

Cl

In a manner analogous to the method described in example 2, meso-2,3-bis-(4-
chlorophenyl)-2,3-butanediamine was reacted with 4-fert-butyl-2-isopropoxy-
benzoic acid methyl ester (prepared from 3-fert-butyl-phenol and isopropyl iodide
as described in Fotouhi, N. et al. WO 2005110996} in the presence of
trimethylaluminum to give the title compound. HR-MS (ES, m/Z) calculated for
CaoHasN2OCI: [(M+H)'] 509.2121, observed 509.2121.
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WO 2007/ 063013PCT/ EP2006/ 068748 I n a manner anal ogous
to the nethod described in exanple 5, rac-(4S*, 5R1-2-

wo 8070601z but y1- 2-i sopropoxy- pheny1) - 4, 5- bi s- ( gc/teSiogrncs74s
phenyl) -4, 5-di net hyl - 4, 5- ,
di hydr o-i m dazol e- 1- car bonyl chloride was reacted
W th octahydro-pyrrol o[ 1, 2- 5a] pyrazine (Aldrich) to
give the title conmpound. HR-MS (ES, m z) cal cul at ed

7NA03C12 [ (M+H) +] 661. 3071, observed

6 , .
e eSrur ) et B Bulsepicpprg phepD Al (hehiprg Phogy-4.5-
dimthyl(45ehhydro-iptigaudie-14cdrbonyl chloride _

10di net hy1- 4, 5-di hydr o-i m dazol - 1- y1] - (oct ahydr o- pyr i
Cdo[ 1,2- al pyr é}z_;q_n 2-yl)- net hanone In a manner

e nethod described in exanple 5,
- 15

G : .
give the title conmpound as a m xture of
di astereonmers. HR-M5 (ES, m'z) cal cul ated for

C39H49N1402012 [ (M+H) +] 675. 3227, observed 675. 3224.
inzp MEAaep pBAlDgRUS to the method described in example 3, rac-(4S”,5R*)-2-

(4{-%I‘FtééLé‘@?%-ﬁ%rrépéﬁiéhﬁ%gwglf-%i?’g-ﬂ%s?(cﬂ-&%FoQBHé‘%{ylﬁﬂ%léﬁHétﬁy|54,5-

ditpditoy! H4mbdatbioly Wag-reatidaizvitie phosgendmxinki gresensk of
bl s-(2-nmet hoxy- et hyl ) -am de
10 triethylamine to givé the tifle compound.

Example 144
rac-1-{4-[{4S* ,5R*)-2-(4-iert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone

o —
SISy

o

X

15

In a manner analogous to the method described in example 5, rac-(45*,5R*)-2-
(4-tert-butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chioro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 1-acetyl-piperazine

20  (Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
Cs7H5sN4OsClx [(M+H) '] 663.2863, observed 663.2857.

Example 145
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WD 2007/ 063013PCT/ E1' 2006/ 068748 I n a manner
anal ogous to the nethod described in exanple 5,

wo @fnd3t3" , SR*) - 2- PCT/EP2006/068748
(4-tert-butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-

4%324% %%%céigif@ig@r%tﬁ%fomﬁyophw%@ -big{4:chipraphenyl)-4,5-
heins %%%Wéq“@é%éﬁﬁkﬁ%ﬂr%w S48 arone

C3+149N4058 2 [(MtH)| 668.3017, observed 668. 3010.

henyl) 4, 5-
=im dazol 1-y1H4- ( 2- et hoxy- et hyI
pt hanone 15 In a manner

ac- (AS*NBR) - 2- (4-
tert-Rutyl-2-isopropoxy-phenyl)-4,5-bi s-(4-ch

o phenyl) -4,5-di nethyl-4,5- di

hydr a-i m dazol e- 1- carbonyl chloride was reacted with
1- (2- met hoxy-et hyl)- piperazine (Al drich) to give the
title conmpound. HR-M5 (ES, m z) cal cul ated for

ing AP Sepbophs 15T AR DA o0 B

(4(94% EQsdpﬁoﬁ)@% pBatayl)mas b@ﬁtdﬂ@m‘pl@éw;lyl)& ~dinfethylss,5-

or o- en |
dlhy@nodmlaazfagdrcqrbpnyhcfelgn%waérfé@gneﬂdﬁw 1dseppPybpiperazine
(A3 ) 1o e BB PAMBound. HR-MS (ES, m/2) calculated for

CasHaaN4O:Cl; [(M+H)*] 663.3227, observed 663.3228.

Example 146
rac-4-{4-[(45*,5R*)-2-(4- tert—ButyI -2-isopropoxy-phenyl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole- ‘[-carbony[] piperazin-1-yl}-

O N—

NO '

Niom
(L

butyronitrile

NC

In a manner analogous to the method described in example 5, rac-(45*,5R*)-2-
(4-tert-butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacied with 4-piperazin-1-yl-
butyronitrile (Aidrich) to give the title compound. HR-MS (ES, m/z) calculated for
CaoHasNsO-Cl» [(M+H)*] 688.3180, observed 688.3186. '
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5 In a manner anal ogous to the nmethod described in
exanple 5, rac-(4S*,5R*)-2- (4-tert-butyl-2-i
wo SRPoeepxy-ph e nyl)-4,5-bi s-(4-ch PCT/EP2006/068748
: | oro- phenyl)-4,5-di nethyl-4,5-
dih ?rq-'nidazole-l-carbonyl chl ori de was reacted
-nethanesulfonylpropyl) pi per azi ne

rgﬂt:-ﬂﬁﬁ %‘fg %6{%@%[88 i%@ﬁo?ﬁ@ﬁéhg?ﬁ %—P}SE@L&HBfo-pﬁbnyl)-zl,S-

dlmthylrzaﬁeininydrmlmdaml 1TV [4e (Banteithoory: propy b eoi a@]aarr‘ai otl-
upercritical fluid chromatography (Berger
mfeﬁ'ﬁ”ﬂﬁ"ﬁent Mul ti-Gram |1, Daicel ChiralPak OD-H 3 x
25cm 35 C at 100 bar, el uti ng with 25% i sopr opanol
i gicarhon di oxlﬂ}e} gave the title conpound. HR- NS5
ated for C39H51N404SC 2 [ (M+-Hf |

. 3903 Jokser 15741. 2998. Exanpl e 155
[(4S 5R) -4, 5% or o- phenyl) - 2- ( 2- et hoxy-4-i sop
@» W) - 4,54

@r o-i m dazol - 1- y1H4- (3- met hanesul f onyl -
razin-1-yl1l- 20 net hanone WO
20071063013PCT1EP20061068748 Cl Cl [/ Sr 00
rac- ; -4,5-Bi s- (4-chl oro- phenyl) - 2- ( 2- et hoxy- 4-
5 MeQopr opyl - phenyl) - 4, 5-

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

10 piperazine (Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for -
CaoHs51N4O3Clo [(M+H)™] 693.3333, observed 693.3334.

Example 148

rac-[(4S*,5R*)-2-(4- tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
15  dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-morpholin-4-yl-ethyl)-piperazin-1-yl]-

methanone

In a manner analogous to the method described in example 5, rac-(45*,5R*)-2-
20  (4-tert-butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 4-(2-piperazin-1-yi-ethyl)-
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di et hyl - 4, 5-di hydro- 1Hi m dazol e was prepared from

2- et hoxy-4-i sopropyl benzoyl chloride (prepared from
WO&I()HMQJ"OQ.?(Y 4-i sopropyl -benzoi ¢ acid in 3 steppiradnisocsras

nmeso- 2, 3- bi s- (4-chl orophenyl) - 2, 3- but anedi am ne

(exanp Ie 1 i n an_anal ogous manner as descri bed
n@;@qur@ Idrigky) ke @ive the title compound. HR-MS (ES, m/z) calculated for

g dc i ?3&.3%@89859&%8%2)@@00? (2-ethoxy-4-

4 5 d| rret hyl - 4, 5-di hydro-1H i m dazol e was reacted
W t h agene in the presence of triethylamne to
—éﬂn@—gag—correspondi ng carbanmoyl chloride. 10In a
5 réEEfM‘S* SRF')aé R4EA- B&y[til?sdﬁ?éﬁ&ﬂz BrsH)-B8bis N4t RdmBLhenyl)-4,5-
dmmhyISRﬁ-dihyﬁjrbﬂmcaazmﬁl yii‘-{ﬂ-(tbhfawgroa‘u(mﬁtyimgmya)-plpeman -1-
yl _%b‘?ﬁ)henyl) 4, 5-di net hyl -4, 5-di hydr o-i mi dazol e-1-ca

Ui ori de was react ed vvith 1-(3-
met hanesul f oRyl - propy1l) - pi perazi ne di hydrochl ori de

cl.prepared as cribed in Fotouhi, N etal. WO
200 96) ®o give the title corrpound as a racemc
15 e

hesenapt i oners were separated by
@, .‘ hr omat ogr aphy (Berger Instrunent

MU ! : Chiral Pak QJ-H 3 x 25 cm 35 C
atl 100 a;#oelutmg with 15/0 of 1:1

CEth n{aﬂ' cetonitrile in carbon dioxide) gave the
t|tIe ound. HR-M5 (ES, m z)cal cul ated for

@li 04SC12[ (MrH) 1 713. 2690, observed 713.2692. 20
{anp 156
[( 5R) 2-(5-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-

chl or o- phenyl) -4, 5-di net hyl 4, 5-di hydro-i
m dazol - 1-y1] -[ 4- ( 3- net hanesu | fonyl - propyl) - pi per azi

10 In hTaYllan aﬁﬁb‘@@ﬂ@ﬁ@ thd\RetRd 6@@&@6&&@%@?&9@@ 95&;4@* SR?’) 2-

rac- (4S -2-(5-tert-butyl-2-ethoxy-phe
(4-feat- Icwtybhsqmepm) phesyl)-4,5-bis-(4-chloro- phenyl) 4 5-d|methyl -4,5-

dlgy&? |B¥ g%‘_f?}‘i 12&%{098%0 !on(qé (\]:lv%zsorlegct with ?p(? traqwd Sfran-2-
yimethyl)-piperazine (Aldrich) to give the title compound as a mixture of
diastereomers. HR-MS (ES, m/2) calculated for C4oHs1N4O3Cle [(M4+H)'

15 705.3333, observed 705.3332.

Example 150
rac-[(45*,5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl}-(hexahydro-pyrrolo[1,2-a]pyrazin-2-yl)-

20  methanone
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5 benzoyl chloride (prepared from _
5-tert-butyl -2-hydroxy-benzoi c acid) and

WO 3030 bi s- (4-chl orophenyl) - 2, 3- but anedi ani PET/EP2006/068748

(exampl e 1) in an anal ogous manner as described in
exanple 2 (nmethod 1).
rac-(4S*,51R*)-2-(5-tert-butyl-2-ethoxy-phenyl)-4,5-b

Irf éﬁ%r@?'a%ﬁjg@hg% e method described in example 5, rac-(4S*,5R*)-2-
5-di rnet hyl™- 4, 5-di hydro-1H-i m dazol e was react ed

(Marhbpwbagmopaxy peenyhddsbisce-dilota-peemy)-4s-dienatbyl-4,5-

Il EREAB LR EER R AT RER "aab el b Brianysirgrpyoln -

a]'pyrazme (Aldrlch) to glve the tttle compound HR- MS (ES, m/z) calculated for
et hox henyl) , 5-bis
Canir NS o [BhAAYLH6 53671 pRsaryed 585 7By -1 mi dazol o
-1-carbonyl chloride was reacted with 1-(3-
nethanesulfonyl propyl) - pi perazi ne dihydrochloride
néd as described in 15 Fotouhi, N et a

e G R T R Y RO PHRR BRI e B 14 c%foro phenyl)-4,5-
d'ﬁ*ﬁqﬁ’('g%sidrh ol AT RRA RSl 92U RBERUAS!

mathar@debar , eI uting with 20% of 1:1

et hanol / acetonitrile in carbon dioxi de) gave the
itle conpou HR-M5 (ES, miz) calculated for

g N404SQI) [(MkHrI 20 727.2846, observed
RAY . anpl e 157
B 4- chl or o- phenyl) - 2- ( 2- et hoxy-5-mneth

1\ 4,5- di nethyl -4, 5-di hydro-i
Y 1H4- ( 3- met hanesul f onyl - propyl) - pi per azi
nmet hanone WO '

rac- (MS(G.5R1- 4, 5- bi s- (4-chl oro- phenyl) 2 (2 et hoxy- 5-
met h&nes fonyl phenyl) -

4, 5- di~wet hyl - 4, 5-di hydr o- 1H i m dazol e was prepared
fron12-ethoxy-5- 5nmet hanesul f onyl - benzoyl chl ori de
(prepared from 2-et hoxy-benzoic acid in an

In a manner analogous to the method described in example 5, rac-{45*,5R*)-2-
(4-fert-butyl-2-isopropoxy-phenytl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with octahydro-pyrido|1,2-
alpyrazine (Aldrich) to give the title compound as a mixture of diastereomers.
HR-MS (ES, m/z) caiculated for CsoHasN4O-Clz [(M+H)"] 675.3227, observed
675.3224.

Example 152

rac-(4S*,5R*)-2-(4-tert-Butyl-2-isopropoxy-phenylj-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid bis-(2-methoxy-ethyl)-amide
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anal ogous as described in exanple 59) and
nmeso- 2, 3- bi s- (4-chl orophenyl) -2, 3- but anedi am ne
wo t@iespie 1) in an anal ogous manner as descri bedEPmos/068748
exanple 2 (method 1). rac-(4S*
, BR1- 4, 5- bi s- (4-chl oro- phenyl) 2- (2 et hoxy- 5- net hanes

na manner anal ogous to the method
3 2d \i_ n. exanpl e 5,
CI-e ~4,5-Dbi s- (4-chl oro-phenyl) - 2- ( 2- et hoxy- 5-
neubaﬁrﬁ fonyl phenyl) -4, 5-
di et hy1€'4, 5-di hydro-i mi dazol e- 1-carbonyl chl ori de
was reached with 1-(3-
15nmet hanesul f onyl - propy1l) - pi per azi ne di hydrochl ori de
(prepared as described in Fotouhi, N et at WO
2005110996) to give the title conpound as a racem
Inng granner anapgengrie ithersrashogd deseiprd in @xamgle 5, ra&(48* SR*)-2-

(GHREGS R obb A o BB UL PPl PR L e 5

5 dihydddPnibazoleel-barboaylhelilbride Was rebefed with bis-(2- methoxyethyl)
et hanol /acetonitrile in carbon djoxi d(Ke|)_é$gave ‘th

aftniftq @166%69@\’8 e e @@QPOWQ) HBMS, e@/%&alculated for
1‘% stk AVB68001 77 684l 6aRsfored 749. 1991

[ (45 5R) - 4, 5- Bi s- (4-chl oro- phenyl) - 2- ( 2- et hoxy-4- et h

anes If g phenyl)-4,5- 25di
E&mﬁ_&s di hydr o-i mi dazol - 1- y1] - [ 4- ( 3- met hanesul f on
0 l £ 5-M€ (4-chloro-phenyl)-4,5-
10 S SR STSHIS oo b RNIDE 54 - chloro pheny)
dimethyt-4,5-dihydro- |m|da;ol -1-yl}-[4-(2- methoxy—ethyl)-plperazun_—1-yl]-

methanone

15 In a manner analogous to the method described in example 5, rac-(45*,5R*)-2-
(4-rert—butyl-z-isopropoxy—phenyl)-4,5-bis-(4-éhIoro-phenyl)-4,5—dimethyl-4,5—
dihydro-imidazole-1-carbonyl chioride was reacted with 1-(2-methoxy-ethyl)-
piperazine (Aldrich) to give the fitle compound. HR-MS (ES, m/2) calculated for
CasH4oN4OsCl2 [((M+H)"] 679.31786, observed 679.3180.

20
Example 154
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rac- (4S*, 5R1- 4, 5- Bi s- (4-chl or o- phenyl) - 2- ( 2- et hoxy- 4-
nmet hanesul fonyl phenyl) -

wo Yodedaibrset hyl - 4, 5-di hydro- 1H i mi dazol e was erDHEBli]OG/OGSMS

from 2-et hoxy 4- 5nmet hanesul f onyl - benzoyl chlori de

ASERIE- Ptk BEh A arfopor e 4 P s SRBTE BhBolf .-
diffR IR RAYro dmiddAdi-a DA (8- ﬁ@tlﬁéﬂ@ﬁﬁbﬁy%ﬁrgﬁgl merazm 1-ylJ-

anal ogous manner as described in exanple
mejhanone

rac-(4S*,5R )-4,5-Bi s-(4-chl oro-phenyl)-2-(2-ethoxy-4
or. rret hanesul f - 10
P ) -4, 5-gi net hyl- 4, 5-di hydro-1H i m dazol e was

acted] wi t h™yphosgene in the presence of
tri€thyl angng t oy gi/ve the correspondi ng carbanoyl
%.J_die a manner anal ogous to the method

%R@ exanpl e 5,
cra 4, 5- bi s- (4-chl oro-phenyl)-2-(2-et hoxy- 4-
nmet hagr1~ I fonyl phenyl) - 4, 5-

di rret: -4, 5-di hydro-i m dazol e- 1- carbonyl chloride
was Keacted with 1-(3-

15nmet s,ul fonyl - propyl) - pi perazi ne di hydrochl ori de

(prepar s described in Fotouhi, N et al. WO

2005110@96? to give'the title corrpound as a racemc

m xture. The enantioners were separated by

supercritical fluid chromatography (Berger Instrunent
InMirann€r analoboubed thed methochUadriliddt il kam@é 5 mac-BESTHR™)-2-

(ieeridey soriomnor e o peucs 19g ook Bimetg-4 5
dif r%%hﬁ'ad&gﬂ%qf %@%H@&'ﬂ&ﬁé@% BYbfeE) With 148-rh888nesulionyl-

serve l e 159

prppﬁ}pﬁﬂramné cﬁmdr(a&hl@hbler(paﬂwe@ Bp-dbserbey in bpiooibi, N-26f al.

- - 1)-4, 5- di S _
WERHGR YIRS e e stabampausd ps paepemin M T n
endmiBRY werdige bﬂétbﬂﬁé%ﬂercﬁﬁidl‘ A0RNéhroMBtography (Berger
2007/ 063013PCT EP2006/ 068748
[nstrument Multi-Gram 1, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar,
eluting with 25% isopropanol in carbon dioxide) gave the title compound. HR-
MS (ES, m/2) calculated for CasHs1N4O4SClo [(M+H)™] 741.3003, observed

741.2998.

Example 155

[(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-isopropyl-phenyl)-4,5-dimethyl-
4 5-dihydro-imidazol-1-yl}-[4-(3-methanesulfonyl-propyl}-piperazin-1-yl]-
methanone
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rac- (4S*, 5R1- 4, 5- Bi s- (4-chl or o- phenyl) - 2-(4-cycl oprop
yl - 2- et hoxy- phenyl) - 4, 5-
wO diemesioyd - 4, 5- di hydro- 1H i m dazol e was prepar pdT/EPLIE/068748
4-cycl opropyl- 2- et hoxy- 5 benzoyl chloride (prepared
from 4- brono- 2- hydroxy- benzoi c acid by al kyl ati on
i th iodoet hapne, Suzuki coupling with cycl opropyl
hc aci d,y t hen saponification and conversion to

@ I r| de? and neso- 2, 3- bi s- (4-
chl of op et anedi ami ne (exanple 1) in an
: Q00 ma as\described in exanple 2 (nethod

citOre€- ﬁ},:?R*) -4,5-Bi s- (4-chl oro- phenyl)-2-(4-cycl op
2- ?t hoxy phenyl)
4, 5- di hy1- 4, 5-di hydro-1Hi m dazol e was reacted

wi t h phosgene in the presence of triethylamne to
- give carrespondi ng carbanoyl chloride. In a
nanner aﬁ%logous to the nethod described in exanple

f{?a@%%@ B P B R 2RI Roh S EHERI P 5
difiethyret, Byilh dyHrE ﬂl-lh‘r‘lﬁfazolmégp%mréd(fﬁfrba%mbxpm;g@p@@yp

was reacte

bergayhakletfe &ﬂsﬂn%% %f@m Zonytrpxydnisopiapyttbearpie Ectfkin 3 steps)
t

SRS AP 1o islin® PR e
analtxgmwsemaﬁher es aﬁBBchmﬂ! n axedrapleed omathed 1y

POl e R et S5 Gabi BT Bhory
g Bt BN S s v
preaéocg ai E@thwamﬁm?mglmmhé Coaefpondihg catiam@d B)oride.

o b mefger ndiogousTo The Meliiod asScribed i exampla b, rac-

(4t %ﬁ*?ﬁ)s ﬂsns’%ﬁﬁlv(&pﬁ@h%-@ OERYky)-2456 propytpREAARY B-dimethyl-

- et hoxy- phe

4 Erdtﬁydfyirmdameﬁy@arbonwh chiorile wag reacted-with hdBesul f on
mgéhapn gﬁpfélqyl%rggyl?ﬁp%r&m}ﬁ%]dlh)%rggﬁlg?cgg Ii‘&epared as described in
Fotouhi, N. ef al. WO 2005110996) to give the title compound as a racemic
mixture. The enantiomers were separated by supercritical fluid chromatography
(Berger Instrument Multi-Gram I, Daicel ChiralPak OJ-H 3 x 25 ¢m, 35 °C at 100
bar, eluting with 15% of 1:1 ethanol/acetonitrile in carbon dioxide) g-ave the title
compound. HR-MS (ES, m/2) calculated for CszHa7N4O4SClo [(M+H)"] 713.2690,
observed 713.2692.

Example 156 | _
[(4S,5R)-2-(5-tert-Butyl-2-ethoxy-phenyl)-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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rac- (4S*, 5R1- 4, 5- Bi s- (4-chl dr 0- phenyl) - 2- (5-cycl oprop
y1l-2- et hoxy- phenyl) -4, 5-

wo gionmeédoyd - 4, 5-di hydro- 1H-i i dazol e was pr epar POT/EPZOVG/068748

5-cycl opropyl- 2- et hoxy- 10 benzoyl chloride (prepared
from 5- brono- 2- hydr oxy-benzoi c acid by al kyl ati on
Cﬁ‘th i odoet hayie, Suzuki coupling with cycl opropyl

nC aci t hen saponification and conversion to
th and nmeso- 2, 3-bi s-(4-
- but anedi am ne (exanple 1) in an
as described in exanple 2 (nethod

-6{4 , 4.5- Bi s- (4-chl oro-phenyl)-2-(5-cycl opr
opyl - ;:t)hoxy- phenyl )- 4,5-di nethyl-4,5-di
hydr oN+ i mi dazol e was reacted with phosgene in the
presépnce of triethylamne to give the correspondi ng
car ba chloride. I n a manner anal ogous to
the methgd_described in exanpl e 5,
rac(4S*,05F8-4, 5-bis-(4-ch _
| or o- pheny1l) - 2- (5-cycl opropyl- 2- et hoxy- phenyl) -4, 5-
20di net hy1- 4, 5-di hydr o-i m dazol el- carbonyl chl.oride
rate(g S* SR -@d(Batdrbblty(-8-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
et hanesul f onyl - propyl) - pi perazi ne di hydrochl ori de
iete e e By i IS0 e WS PERRRIEAN[OTR 6 (ot DuRgl-2-ethoxy-
. it .
DL En0h (PR L LiPE bl R ORI R ROl EY) dind meso-
2 Sthisf{4+chtarophefyl +R(B-bhtanediargneeyafiBlr tein dmanalagewms manner

l[ti-Gamll, ice! iiralPak OD-H 3 x 25 cm 35 C
ag e%ﬁﬁsﬂsa@%&nﬁ%ﬁ &B‘Et%f’H%O% i sopropanol in carbon
di oxj ohes i1d A 5-his-{4- - -
oo A R oD 2%46%9’%%’5%%9%%&({&%’5# 's;(4-chloro-phenyl)
4 Sediggibatl S fdifrydpa7HFNGd2 Sie1 R E S Keadied withipRER®@Ne in the
observe

Prapenes Bhyremuan: ORRRLF sDBReRgaging AR I,

y1- Zned hnyeP BRAKYHUS 16 the method described in example 5, rac-
(4S* 5R*)-2-(5-tert-butyl-2-ethioxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethy!-
4,5-dihydro-imidazole-1-carbonyl chloride was reacted with 1-(3-
methanesulfonyl-propyl)-piperazine dihydrochloride (prepared as described in
Fotouhi, N. et al. WO 2005110996) to give the title compound as a racemic
mixture. The enantiomers were separated by supercritical fluid chromatography
(Berger tnstrument Multi-Gram Il, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at
100 bar, eluting with 20% of 1:1 ethanol/aceionitrile in carbon dioxide) gave the
title compound. HR-MS (ES, m/2) calculated for CsgHagN4O4SClz [(M+H)]
727.2846, observed 727.2847.

Example 157
[(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-5-methanesulfonyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl}-
methanane

140



10

15

20

25

di met hyl - 4, 5-di hydro-i m dazol - 1-y1] - 14- ( 3- et hanesul f
onyl - propyl) - pi perazi n-1-y1l] - met hanone

WO 2000/663013 PCT/EP2006/668748

rac- (4S*, 5R*) -4, 5-bi s- (4-chl oro- phenyl) - 2- (4- et hanesu
| fonyl- 2- et hoxy- phenyl)-4,5- 10
di met hyl- 4, 5-\di hydro- 1H i m dazol e was prepared from
I~ethanesul f gnyl-2- et hoxy-benzoyl chloride (prepared
: ylll 2-et hoxy- 4-fl uoro- benzoate and sodi um

Q and
: hI or ophenyl) - 2, 3- but anedi am ne
: ;%: i n ag_anal ogous manner as described in
CEXaRn Ret 1).

rac ({E;)SR*) 4, 5-Dbi s- (4-chl oro- phenyl) - 2-(4- et hanesu

| fony et hoxy-
15ph¥gyl )-4,5-di net hyl-4, 5-di hydro- 1Hi m dazol e was
r eact i th phosgene in the presence of
triethyl @ ne to give the corresponding carbanoyl
chlorid®. © I n a manner anal ogous to the nethod
descri bed in exanple 5,
rac(4S*, 5R*) -4, 5-bi s- (4-chl or o- phenyl) - 2- (4- et hanesul
récg(ﬂ)ﬂ*-s'amblts ﬁf*elﬁlhﬂd phehyl)-2-(2-ethoxy-5-methanesulfonyl-phenyl)-
di et hyl dro-i m dazol e- 1- carbonyl chloride
,@@megmtde&qmmﬁo{uj-gmdazole was prepared from 2-ethoxy-5-

B AEERSRGMLIABEN PGS o REERSA e SIS b8

a@ﬁ@&l@ﬁ@@bstm@j mae)téh'ﬂplbl sg)mrmbnmeum«bas ¢i-clalorophenyl)-2,3-
mxta Ze en Qner s re separate ély ) )
b‘été‘B% @nine %PfaffliPﬁu BRARA %@‘P%R&ﬁ”(‘%ﬁ@ eseieq imermple 2
gtg amll, Deice! ChiralPak OD-H 3 x 25 cm 35 C
0 'Dbar, eI uting with 30% net hanol in carbon
di oxirm()ﬂrsgﬁ%‘)%ds {4-ehlocorpbany)-222-¢iRe B 5(ESthamesyilfonyl-

PR S mesT v I eGS0 E I TS B Bihapgene in the
pr@ééﬂ@é Bf &@?hylamme to give the correspondlng carbamoyl chloride.

[(45,5R)-2-(4-tert-Butyl - 2-et hoxy-phenyl ) -4,5-bi s- (4-
chl oina prasngl pnalogousde iye medhed dagenied in example 5, rac-

R

dtﬁ'fét ,B-civAgir6 Qi aiefie- mddrbbmfrmlcmmag reacted with 1-(3-

ochlorlde (4.0 g, 58 pyridine (4.6 g, 58
ﬁﬁ\gnﬁsuﬁwl propyi) plperazme dihydrochioride (prepared as descrlbed in

Fotouhi, N. ef al. WO 2005110996) o give the title compound as a racemic
mixture. The enantiomers were separated by supercritical fluid chromatography
(Berger Instrument Multi-Gram Il, Daicel ChiralPak OD-H 3 x 25 ¢m, 35 °C at
100 bar, eluting with 25% of 1:1 ethanol/acetonitrile in carbon dioxide) gave the
title compound. HR-MS (ES, m/z) calculated for CasHiaN4OsS2Clo [(M+H)]
749.1996, observed 749.1991.

Example 158
[(4S,5R)-4,5-Bis-(4-chioro-phenyl)-2-(2-ethoxy-4-methanesulfonyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yi]-

methanone
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10 ethanol (75 mL). The m xture was refluxed for 3 h.
Sol vent was evaporated and the residue diluted with

wo raressoand extracted into di ethyl ether/hexanect/&rigos/o6s748

The organic extracts were washed with water, brine,
and dried over anhydrous nagnesi um sul f ate.
C:gystalllzatl n fromcold hexane gave 5.0 g of 1-(4-
phenylbpropan 1- one oxi ne.
- [ Ioroohenyb)propan 1-one oxine (5.0 g, 27.3
mol™) we yel-on acetonitrile (200 nL) and zinc
. > ol ) was added. Wth nechanica
-15 C nmet hanesul fonic acid (13 g, 136
3| added over 0.5 hr. Stirring was continued
at r06wa t\enperature for 16 h. Water (100 niL) was
addedNatA h stirring and the m xture was filtered
through Cehte. Volatiles 20 were evaporated and the
aqueo ortlon was diluted with 3 N sodi um hydroxi de
(100 nL)o The nixture was extracted with di et hyl
et her (ﬁ) 9. The organic extracts were washed with
wat er, brine, dried over anhydrous nagnesium sul fate
and concentrated. The crude residue was partially
rappAS R a5 fBu@&hchImrrmmte@gr)a@twemwwmeﬂ?a@smﬂfoayl phenyl)-
m xture of the threo and erythro isoner

4 peilimatinyl-4.- oxdjdiet %Hﬂid@ﬁoﬁ‘{!ﬁfs grenargd f'é?c*’ﬁ 3r$thﬁé¥(én e

BBl APk BOR 6 lofallon Moy 2-ethow st fpro-

bemmnamahdrsokili.qudmsnmmieew Hrabes)ard smetd-2,3-bis-(4-
I ph i i 10 90%
o BoR ARy B U TEH A Bie. EXBTEIS 1 LI an FrBlsRyE THanad 4s

déscfn’ﬂ) ?2?%&? E Qgﬁ%]eqt%?%QI—H m dazol e was prepared
f r omaché’ 15Fb*l)ﬂ4y&~&s é4-sbloyo-phisayt) &y (2-ethioay i4dmetrehesulfonyl-

4-b 3
AR e Bt SR PiBo I bz RS o VB sgige in the
prbsence of tnethylamme to give the correspondmg carbamoyl chlorfde

rac- (4S*, bRI-2- (4-tert-Butyl- 2-et hoxy-phenyl) - -bi's
- ( 4- o sragnghanapgous to the method described in exampie 5 rac-

A E B f et BEe R R PR PR Rt .5

dietiysqs-uiityaiyo-4 midrauby-H cztrbonyictmiorm Wwag r@@ﬂ@d with 1-(3-
anal ogous to the nethod described in exanple t he
m@mqglgﬁggfq)nwmrgpylafgl Resazipe shipxfoghlprde (prepared as descrlbed in
t el fn
F%tog Iéc?)%? %(?(ﬁe%‘iaﬁ e(§)%2¥(S gg)? Ctiﬂlﬁgfﬂg oL%ncgi u%s ? rﬁgemlc
midtu raal Th&bﬁ@ﬂﬁﬂﬂ@r&gﬁéra segarated est peﬂcetlw rfioaloldroasatagraphy

(e spirtmest Mt o ARy e aas § REira C &t

1deé|‘ eﬁtﬁ‘ig;‘ \M‘tf;rs@%é ﬁﬁt?ﬁlﬁ{cgf@sﬁ ?Pg@gz gﬁﬁ% gh@ﬁtrl]é Bbmpound.

H BdWSdESd insz) d@l)b‘u@% far{esstiuN £ sSeBhd (M H) HIR4951 9365 observed
T@Oié sal cul ated for C40H53N404SC12 [ (MH) +] 755. 3159,
Fed 755.3157. Exanpl e 163

Example 159
[(4S,5R)-4,5-Bis-(4-chloro-phenyt)-2-(4-cyclopropyl-2-ethoxy-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-vi]-

methanone
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20[ (4S, 5R) - 4-, 5-Bi s-(4- c.hI or o- phenyl) - 2- ( 2- et hoxy- 4- et
hyl sul f anyl - pheny1l) - 4, 5-

WO zhiomeédoyd - 4, 5- di hydr o-i mi dazol - 1- y1H4- ('3- met hroeErbdoenss748

yl - propyl) - pi perazi n-1-yl i net hanone

25rac- (4S*,5R*) -4, 5- bi s- (4-chl or o- phenyl) - 2- ( 2- et hoxy
i 4- et hyl sul f anyl - phenyl) - 4, 5-

e -4, 5ydi hydro- 1H-i m dazol e was prepared from

-4 et sul fanyl - WD
/ 068748 benzoyl chloride
T r ¢t hyl™ 2- et hoxy- 4-f | uor o- benzoate and

tggﬁet hi ol ate) and
CHess (4-chl orophenyl) - 2, 3- but anedi am ne
oIe 1) in an anal ogous manner as described in
exanp (method 1).
rac- (\dS*, 5R*) -4, 5- bi s- (4-chl oro- phenyl) - 2- ( 2- et hoxy- 4

- et hyl f,a,nyl
5pheny1) # 5 di met hyl- 4, 5-di hydro-1H i m dazol e was
reacted h phosgene in the presence of _

triethylam ne to give the correspondi ng carbanoyl
chloride. In a manner anal ogous to the nethod

rarbe(ﬂ@*j%ﬁ@i mBeseattthE)ré-pheaylv) -2-@styclopropyl-2-ethoxy-phenyl)-4,5-
dlmeé Mﬁy 11—!%?1!%&8!&&22 pr%pared %roen% rd],(-)c):(y}é:_lélﬁrg}:){/]!yé—zyhoxy—
be s tewé\r/'\né(te ﬂﬂ) Gy éé’d kB fa4RbRivl-FRERAMbertYi CLEIED Y ERyation
willd odechizanss lSszuhy(:emplmgywuh By plepenpyhoxtininy écidc tieor i de
sSRpEIERU80 et SrierRoT iR the ohondahanbies s Fbiadn
cHIbPSHERY It) E@bﬁ@ﬂd[é’rﬁﬁfes ke Iéq # 84 @Aal¥yous manner as

supercri ical fluid chrormto rap y (Berger” I nstrunent
demrlbed@ awannple Bdmedhodi).ral Pak OD-H 3 x 25 cm 35 C

di oi%%e(? h%—%-ﬁ-éﬂPﬁ%‘z\nﬁ&ﬁ_—%ﬂ&-wclopr%p?!gﬁl-ethoxy-phenyl)-
4,5-dimethyl- 4 5 dlhydro-1 H-imidazole was reacted with phosgene in the
presence of triethylamine to give the corresponding carbamoyl chloride.

In & manner analogous to the method described in example 5, rac-
(45*,5R*)-4,5-bis-(4-chloro-phenyl)-2-(4-cyclopropyl-2-ethoxy-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbamoyl chloride was reacted with 1-(3-
methanesulfonyl-propyl)-piperazine dihydrochioride (prepared as described in
Fotouhi, N. ef al. WO 2005110996) to give the title compound as a racemic
mixture. The enantiomers were 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) gave the title compound.
HR-MS (ES, m/z2) calculated for Cs7H4sN4O4SClo [(M+H)*] 711.2533, observed
711.2533.
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15 HR-MS (ES, mz) cal cul ated for C36H4. 5N404S2C12
[(MFH) 1 731. 2254, observed 731.2259. Exanple 164

WO pi0486BR) - 2- (4-tert-Butyl- 2- met hoxy- phenyl) - 4p6TiEP3006468748

- chl or o- phenyl) - 4, 5-
20di net hy1- 4, 5-di hydro-i m dazol - 1- y1H4- ( 3- net hanesul f
onyI - propyl ) - pi per azin-1-yl1l]- nmethanone Cl C
43305 R*) 2-(4-tert-butyl-2-nethoxy-p
-(4-chloro-p_henyl)-4,5- 25 di
ﬁsﬁw 5 %Sdﬁ aRjerocoe {52 BB oY o5 508 BNy S

d'?”e’f’* IS A TR R a e iBp) PERRThligerazin-1-y1-

m@&a&%‘é/ 063013PCT/ EP2006/ 068748
2, 3-bi s- (4-chl orophenyl) - 2, 3- but anedi am ne (exanpl e
1) in an analhNogous manner as described in exanple 2

4-tert-butyl-2-net hoxy-phenyl)-4,5-b
yl)-

di e #- di hydro- 1Hi m dazol e was reacted
@.- ene i the 5presence of triethylamne to
cgrve oPr espPdi ng car banoyl chl ori de. In a

manne \)al ogous to the nethod described in exanple
5,
rac(4S*, 5R1-2-(4-tert-butyl-2-methoxy-phenyl)-4,5-bis

-(4-c 0- phenyl) -4, 5-

di met hyl ;¥ 5- di hydro-i m dazol e- 1- car bonyl chl oride
was reaftdd with 1-(3-

nmet hanesul f onyl - propy1l) - pi perazi ne di hydrochl ori de
(prepared as described in 10 Fotouhi, N et al. WO

95t 5pp @)5% YRIorEBhehylhS- 2 RIKAGEPEYI)-4,5-
a%O( ?- 61? vvg eparateg? yh- '

m Xt ure.  The en ntio

diggiiesl e, Hdi fmerfTI Hrimidazeneas @r@;pﬁrgad f@en @ecryclowopyir%ath OXy-

ool bR brendPid Fort R osSub s rwtin heh bl fGh o7 aikviation

with mdo@marma\@zfulk%@ ’Q? wmg&a BropyRodfenid-seidNheh
cal cul ated for 04SC MtH) 1 713. 2690,
sapweiicatign ﬁmzil(g)rg@g@on to the chlonde) and meso-2,3-bis- (4-

chlorophenyl)-2,3-butanediamine (example 1) in an analogous manner as
described in example 2 (method 1).
rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(5-cyclopropyl-2-ethoxy-phenyl)-
4,5-dimethyl-4,5-dihydro-1H-imidazole was reacted with phosgene in the
presence of iriethylamine to give the corresponding carbamoyl chloride.

- In-a manner analogous to the method described in example 5, rac-
(48*,5Fi*)—4,5—bis—(4—chIoro-phenyi)-2—(5—cyclopropyl-2-éthoxy—pheny.|)—4,5-
dimethyl-4,5-dihydro-imidazole1-carbonyl chloride was reacted with- 1-(3-
methanesulfonyl-propyl)-piperazine dihydrochloride (prepared as described in
Fotouhi, N. ef al. WO 2005110996) to give the title compound as a racemic
mixture. The enantiomers were separated by supercritical fluid chromatography
{Berger Instrument Multi-Gram II, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at
100 bar, eluting with 30% isopropanol in carbon dioxide) gave the title compound.
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Exanpl e 165
R4S, 5R) - 2- (4- Chl or o- 2- et hoxy- 5- et hanesul f onyl - pheny1

WO 2002/083003 s- (4- chl or ophenyl ) -4, 5-di et hyl- 4, S5SPAT/ERYS6/068748

ro-i mdazol -1-y1H4- (1, 1-di oxo-tetrahyd ro-2 H 20

' - - pLpgrazin, 1-yl h n

HE ST ) Cek B e e P IR 1 2538 08erved
7180566S*, 5R*) - 2-

(4-chl or o- 2- et hoxy- 5- net hanesul f onyl - pheny1l) - 4, 5- bi s-

(4-chl oro- phenyl)-4,5- 25
ESLARNEYE74, 5- di hydro-im dazol e-1-carbonyl chloride

61) was reacted with

[(45(5R)14,8 Biz-q4 tobtarapyrbrod) 224 4 -etlanasalifodyly2t pthuxy eprenyhed, 5-

st S-Sy pamigaze in-4-(3-redoApIanYeRPY dinerazin-1-yI-

métpdide The enantiomers were separated by
supercritical fluid chromatography (Berger Instrunent

Multi-GamI KN, Regis Technol ogies Wielk-01 3 x 25 cm -
CB r, eluting with 40% net hanol in carbon
di gavd the title conmpound. HR-MS (ES, mz) 5

ca ey §36142N406S2C13 [ (M-H) 1 795. 1606,
Po5\1695-SExanpl e 166
i R (4-Tert-Butyl- 2- et hoxy- phenyl) -4, 5-bis-(4-c
h }yoy 4, 5-di net hyl 4, 5-di

ydroHL' dazol -1-y1H4- (1, 1- di oxo-t etrahydro-thi ophen-
3-yl) Npi,;z}erazi n-1-yl]- 10 nethanone Cof- Cl In a

mann anal ogous to the nethod described in exanple
5, rae=(4S*,5R*)-2-
(4-tert-[Bityl-2- et hoxy-phenyl) -4, 5-bis-(4-chl oro-phen

y1) - 4, 5edi@et hyl - 4, 5- di hydr o-
rac-(4S*,5R")-4,5-bis-(4-chloro-phenyl)-2-(4-ethanesulfonyl-2-ethoxy-phenyi)-4,5-
dimethyl-4,5-dihydro-1H-imidazole was prepared from 4-ethanesulfonyl-2-
ethoxy-benzoyl chloride (prepared from ethyl 2-ethoxy-4-fluoro-benzoate and
sodium ethanethiolate) and meso-2,3-bis-(4-chlorophenyl)-2,3-butanediamine
(example 1) in an analogous manner as described in example 2 (method 1).

rac-(48*,5R*)-4,5-bis-(4-chloro-phenyl)-2-(4-ethanesulfonyl-2-ethoxy-
pheny])—4,_5—dimethyl-4,5-dihydro—1'H-imidazole was reacted with phosgene in the
presence of triethylamine to give the corresponding carbamoyl chloride.

In a manner analogous to the method déscribed in example 5, rac-
(48_*,5.F{*)-4,5-bis-(4-'chIo-ro-phenyl)-2-(4-ethanesu!fonyI-2-ethoky-phenyl)-4,5--
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride was reacted with 1-(3-
methanesulfonyl-propyl)-piperazine dihydrochloride (prepared as described in
Fotouhi, N. et al. WO 2005110996) to give the title compound as a racemic
mixture. The enantiomers were separated by supercritical fluid chromatography
(Berger Instrument Multi-Gram Hl, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at
100 bar, eluting with 30% methanol in carbon dioxide) gave the title compound.
HR-MS (ES, m/2) calculated for CagHssN4O4SCl> [(M+H)'] 763.2152, observed
763.2150. |
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151H i m dazol e was reacted wth
1- (1, 1-di oxo-tetrahydro-thi ophen-3-yl)-pi perazi ne

WO tEnaeione- BB) to give the title conpound as aPCEEERING/068748

m xture. The enantioners were separated by
supercritical fluid chromatography (Berger Instrunent

l\/UIti-GramII Dai cel Chiral Pak QJ-H 3 x 25 cm 35 C
Ezamie 162r el ut | ng with 20% i sopropanol in car bon

TR RSO S (A -snldo-pseny 4.5 diethyl-

4@@%@@%3&%& ijfﬂs %tﬁaﬁeé’&%?m BRI GPerm-1517-
methERaBIR) - 2- (4-t ert - But y1- 2- et hoxy- pheny1) - 4, 5- bi s- ( 4-
chl or o- phenyl) - 4, 5-di net hyl 254, 5- di

CEydro i mdazd| - 1- y1H4- ( 3- et hanesul f onyl - propyl) - pi per
i anone WO 2007/ 063013PCT/ EP2006/ 068748

Z alogous to the nethod described in

exal
(4 (4- tyl- 2- et hoxy- phenyl)-4,5-bis-(4-c

-4, 5-di net hyl - 4, 5-di hydro-1H 5i m dazol e

s s reacted with

1- (3 nesulfonyl-propyl)-piperazine
di hyd | oride (prepared from
3- et Kyl sul fanyl - propan-1-o0l in an anal ogous nmanner as
t he d described for
1- (3- met fRinesul f onyl - propy1) - pi per azi ne
dlhydro@hﬂarlde) to give the title conpound. HR- M
(ES, mz) calculated for C39H51 N1404Sd 2 [ ( M+H) +]
741. 3003, observed 741.2998. 10 Exanple 168

1 @(mﬂérbﬂaﬁeﬁﬁ)pr%f'éna -8né 48 2y BEmPhANWES chnitinéd withhan

esul fonyl -

h)@@é\f'ﬁﬂﬁfégldf@éh?ﬂﬁﬁiﬂ (B-Q1g 558 mse bypyridime (4-6yg4 68-mmal), and
etﬂ]aﬁal.z((?lﬁ gl‘gﬁ%ﬁ@wu%%o Eh%eggor'fseﬁ "onidt s Svaporated and

enan ners

theaesidds™dilukid with-watsr dd elxtral:l@dp hingidphy? ethféﬁ(hexageﬁﬁg) The
i

nmet hyl met h 2- et hoxy-.phen 5-di et
GBI wbtS wRsBER YT TUNRI Bee B e oyt SREIOUS
m?@e?%gtpe%b%st ru t%ﬁl'z't%@?lr_og g%elrfé%gal cel Cﬁi@/afl 1Pgt<
chiixogheny)@®pam 1-86e ©xane 100 bar,
1-(4-Chlorophenyl)propan-1-one Qxime (5.0 g, 27.3 mmol) was dissolved
in acetonitrile (200 mL) and zinc dust (8.8 g. 136 mmol) was added. With

mechanical stirring at -15 °C methanesulfonic acid (13 g, 136 mmol) was added
over 0.5 hr.. Stirring was continued at room temperature for 16 h. Water4(100
mL) was added with stirring and the mixture was filtered through Celite. Volatiles
were evaporated and the aqueous portion was diluted with 3 N sodium hydroxide
(100 mL). The mixture was exiracted with diethyl ether (2 x). The organic
extracts were washed with water, brine, dried over anhydrous magnesium sulfate
and concentrated. The crude residue was partially purified by flash
chromatography to give ~2 g of a mixture of the threo and erythroisomers (8:1
ratio). Crystallization from diethyl ether/ hexane gave pure threo isomer (1.4 g)

146



eluting with 18% acetonitrile in carbon dioxide). WO

2007/ 063013PCT/ EP2006/ 068748 ' I n a manner
WO 200alo63gazis to the nmet hod descri bed i n exanpl ePET/EP2006/068748
(4S, 5R) -

afid 1A 8 RGRBY Rudrs! ghveerptitod AMBisA- ot !
cllorapHunyt) e xaret- Bmd@mlﬁe dar®@hwy, bosaphany! chloride

was reacted with

et hasWS oﬁﬁ’i)BpHjﬁﬁf&?ubﬂ'@e‘?@?whﬁﬂhl}dr%@fﬂ'@rﬂdém phenyf)-

N S

5 béﬁﬂ)yléﬁwldemmt vedoTH2-bEZ 0B chibxephbry(1-B@xane-3,4-diamine in an
1,2,5-thiadi azo] e-1, 1-di oxi de

* aiog0es MHRNT 96 RSCONCHIN BEARD BBty de (2409,
1. 7073 @*SFﬁ* Qai&nsbg)% vva?ié IpW%\ﬁ/gI?-@fdﬁglsz EFnIBrdlf)henyi)

pot ass m cy a Iin 4
4;‘.&-dletl‘ryd>4yh"adlhydfo - I:rbqelidamleav&st resctesbwith phosyene irethe presence

of a0 e00 i et SorE el Bleches
10 15000 n%fndé%aaﬁ;g%uexb tﬁé ﬂ‘ie‘%h@d Héséﬁbecﬁﬁtde%ﬁﬁéds the

successively with water (1 m.), 20% sodi um
carbenayi cllofide waro@agted Wtihl'ln@ mth@rmlfanyl Rrapykhpipefazine

B ost P GHEAE AN £ 1, LATNR20P8 s0000) 1
gibeithediié RoApRut 2 a hgoerie rhixtureNe érﬁ@itionﬁ?éf@%r& stparated
of 4-chl orobenzal dehyde. The m xture was cool ed and

by gapeusritieal fbid ahrparategranky: (Bgrasr lpskument Multi-Ggamolh, Daicel
15 Chffa@a ebﬂﬁ-?l’ 39x42% ﬂi Sg‘/ 4 afly Elb%'i’ e@ﬁ?&é’h@h@ﬁ}%ﬁﬁﬁpénol in

proce ure was from utz
cdsbon diddde) gdve tché&ltleTcDrapsmwt HeRME (ES, m/2) calculated for

4.4 zZ 183. 94 645 m)l) in 1400 nL
CoHiaiatie Lhhd ﬁzéséaéadoa@%ve%gsa Y687 Mol &) of
bromi ne over 2 mn. The 25m xture was stirred for 1.5

“h during which tinme the dark brom ne col or |ightened,
Example 163

20 [(48,5R)-4,5-Bis-(4-chIoro-phenyl)-2-(2-eth0xy-4—ethylsuIfanyl—phenyl)-4,5—
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl}-

methanone

c )
i O Nl\)li_<\o >—S\_
()

S
00

25 fao—(48*,5R*)-4,5-bis-(4-chloro—phenyE)-2-(2-ethoxy-4-ethylsulfanyl—phenyl)-4,5-
dimethyl-4,5-dihydro-1H-imidazole was prepared from 2-ethoxy-4-ethylsulfanyl-
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and crystals canme out of solution (use of nmechani cal
stirrer is recomended). The m xture was cooled in

WO pWa/0eth for 10 min, and the solids were col PETHEEAGHP6S748
suction filtration and washed with 800 nL of di et hyl

béﬁ}l}ﬁ{) chf?mlle‘(g{e;o"a?gq j;)ogn Q%M%how—ﬁmﬂr&%'ﬁ%béteaénd sodium

W Cr
emmtmatel;Mméeam)mwémorophenya mmu:ane@amme (example

4. 4' -di chl b I 5
1}i5,am28a1§00GS Q%?}Zﬁﬂr)a Jestabndin iaepie kmetiod 1o

mol ) ) (208 ok -
u ndefﬁe‘%w& 6?%1 mﬁﬁioré-b%% glljdr?L ?sﬂft ﬁﬁ?%g ftan ¥I

5 pheny-4hé- dlMlnyid%B dihydroel Hﬂinatazb&waemeaceidd umthephosgene in the
reduced i cated i.n

PREIEE Dt HieTayitimine [EoNG e R P arile CaroA ey shiprdR

(4. 806 ﬁqan@ne@én&lﬂdousttb'tﬁé rr‘r)’étﬁéfi‘j @@sé@b@cﬁld@xarﬂpﬁﬁs Jac
)g%and absol ute et hanol (1200 nlL) were added

D& Suddis- (e £higgke-phenyir2- @-gm@xvdremlsulfanw@herwm 5-

Sl AR BS APohy Agh a1
10 mé«ddirtesgﬂ@hylép?@py‘llljum:berbﬂtn\eﬁﬁhﬁﬁdeﬁﬂoﬁﬁd (PRpaiéd adideshaiSed in
gai n _concentrated under 10 reduced pressure, The -

FOoYNH s B1cd WEk2a05 ! O%@@@grmth@ftltl@tmpm as g racemic

m\éﬁ@&ﬂéedggé‘éﬁmmﬁé E(QtéE‘e@é{gﬁfg%ﬁ&%\'lﬂlﬁltflu?@éﬁr%’ﬁ?%tggraphy .
(BEngeningaomznt 4cdti- Gvam Hy Daited ChiraldkyODoH3 s@dlanm 35 °C at
1@1% &Tlgl filtered and concentrated under reduce

ng1widh Begh MAthaRal i campndiegidgy gave e Htle compound.
15 HRGGBQEY rﬂv)g?cal%ﬂ%té&?&ﬁ%ﬁ%%&ﬁh&%%@ Ei%)ﬂrul GRLIYAA, observed

ether 15and’ stirred wer e
730PPBEt ed by suction filtration to give 56. 14 g of
3, 4-bi s-(4-chl orophenyl)-1, 2, 5-thi adi azol e- 1, 1-di oxi d
e as atan solid (82% . Exanple 170 20rac- (1
Eximpil184 2- Bi s- (4-chl or o- phenyl) pr opane- 1, 2- di ani ne
solution of 5.0 g (14.7 mol) of

(435012 (4 tert Bu-Gpmettyaxy- nhemﬁH Brtigi(doblaroiphenyl)-4,5-
20  dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3- methanesu!fonyl propyl) piperazin-1-yl]-

methanone

Uyt
CI NILO
(0

S
00

rac-(45*,5R")-2-(4- fert-butyl-2-methoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
25  dimethyl-4,5-dihydro-1H-imidazole was prepared from 4-fert-butyl-2-methoxy-

benzoyl chloride (prepared from 4-tert-butyl-2-hydroxy-benzoic acid) and meso-
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25 dioxide in 55 nL of anhydrous tetrahydrofuran,
under argon was cooled to O C and then 12.9 nL of a

WO 200206808D| ution (1:3 tetrahydrofuran-tol uene) POT/EP2006/068748

met hyl magnesi um brom de was added dropw se over 5

2 ?o%}? éé &oﬁfﬂ%ﬁéﬁ bﬁtdgregfaqnlhgéeg%mﬁﬁiﬁﬁdaﬁ B88ogous manner

a@mdscxttidd)mnexmléz (FMhm:Mt)ure was taken up in 1000
m. of et S)(lﬁ acetate, and the organic | ayer was

was e 1B ) 12h - b iykR- m?i@éywyar%?ﬂl'%(&cmom phenyl)-

f
4 58 SR R imidagbleAaeacllh with phosgene i the
prbeeduzedfh lp'rmlsﬁﬁn'mel E)lglgegh?ﬁﬁtoﬂgspdm?yg rcart&meylroﬂlerﬂiecl

|1 S C oro en | adl @Zol e

bt st anner ardlassis 1o e didbed dasfinad i SRIME hase-

" f g =
b S L U o i
d|]netlsyim adiibydrbsd mic;lazmieﬂxtratbo(lﬁl cm:)rgje was reagted withn1-¢3-
s H P B B PR By R Er B Pepsih £ Respriped in
FAbLAT, Nstetrar/ WO 20091 1©999) teaRicPE tihe dﬁrﬁpoddmea@h&héé@ac

was allowed to warmto roomtenperature and stirred
mpd@dre3. Bhieengniiometscvesnseraratackbby superedtiea floidchiematography

(G St e ML BT BRlB el X ORI A8 Rt 29 o

1cc'£DBan reltutm‘g wtt!h]xBI5°/aﬁr@tlaémlt;neartymdmedlden) ghve\@ﬁi@ftlé 86fhpound.
dried over anhydrous sodi um

H@dV'Sa(E@ am/er) 66'@&'@’5@? H?re@s7HTH\é4Q435%Ie[ (Medil)dlie1 38890, observed
ﬂﬁu ? hed by flash colum chronatography (silica gel,
uting with 3:1 heptane-ethyl acetate) to give
rac- (3R', 4S1- 3, 4- bi s(4-

chIoEo?Egnyl) 3-nethyl -1, 2,5-thi adi azol i di ne-1, 1-di ox- -~
15A suspen5|on of
I . §
(4SBT Rl Ay panspn Ryl & o

I ne-1, IOXI 10.7°4
pheinyhed, S(dlrr@ﬂ’ng--fp &zimmba mldazm&}%y'lkbll‘ﬁb‘ldmxm tetriablydro-2H-

6. d
thioggra e ot Uk e ot donctored by.

TLC), then a Iovved to cool to roomtenperature. The

Cl r de reactl m xture was partitioned between et hyl
#O O’S__
N
.S
A
074

In a manner analogous to the method described in example 5, rac-(45*,5R*)-2-
(4-chloro-2-ethoxy-5-methanesulfonyl-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride (example 61) was reacted

with 1-(1,1-dioxo-tetrahydro-2H-thiopyran-4-yl)-piperazine dihydrochloride
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20 acetate and water, and the aqueous phase washed

twice with ethyl acetate. The agueous phase was then
wOogeI®o6casi ¢ by the sl ow addition of solid sodiPOIYEP2006/068748

hydroxi de (60 g; CARE! Exothermic) and extracted with

S S e hbond dE A BRSPS o gnaniomors

wmce separed by edpewngiticantivid rcnusma ramya eﬂsérgbelr{smhlierﬂ Multi-
few Eel I et of solid 25 sodi um

e @ Teongp PIIH A D8 236 BE GBS 16 86 169 barnelyting with
46‘?’t ﬁif'e'ltjlﬁr]qe c&ro] '&QXIHQLW%é)tIﬂ@SOH%Bna ek Wd eyt m/2)

any purl ficatt
caleQlated 80 THRET/NERR3061:J 087 Hi3 | 28305, bbterved 795.1605.

(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-c

hl or o- phenyl) - 4- net hyl -4, 5- di hydro-1H i m dazole Cl
Exampie&ieen 2 manner anal ogous to the method descri bed

In exanple 2, rac-(1 R, 2S*)-1, 2-
[(68553)421£ﬁ1t@ﬁ1aqbweawtt)owrpjmy@-%z;im(mimomnvbatsmnethyl-

4 St AT K TGRAR Srarthigbran < fippRerSzin-1-y1-

mePHnbHeO96) in the presence of trinethylalumnumto
give the title conpound as a racem c m xture.
e [ fluid

Cﬁ 5 TO-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-c

| or o¢ phanyl) - 4- net hyl - 4, 5-di hydro- 1Hi m dazol e.
HR- MSN(ES, m z) cal cul ated for C28H31 N2OC 2 [ ( M+H) +]
48 808, observed 481. 1801 Exanple 172

- 20ac)(48*,5R*)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4, 5-
bi s-,fﬁ\é(f)- chl or o- phenyl) - 4- et hyl - _

0

In a manner analogous to the method described in example 5, rac{4S* 5R*)-2-
{4- tert—butyl-2-ethoxy-phenyl)—4,5-bis-(4-chioro-phenyl)-4,5ndimethyi-4,5—dihydro-
1H-imidazole was reacted with 1-(1,1-dioxo-tetrahydro-thiophen-3-yl)-piperazine
(Enamine-BB) to give the title compound as a racemic mixture. The enantiomers
were separated by supercritical fluid chromatography (Berger Instrument Multi-
Gram I, Daicel ChiralPak OJ-H 3 x 25 cm, 35 °C at 100 bar, eluting with 20%-
isopropanol in carbon dioxide) gave the titie compound as a mixture of
diastereomers. HR-MS (ES, m/2) calculated for 038H45N4O48012 [(M+H) i
725.2690, observed 725.2692.

Example 167
[(48,5R)-2-(4-tert-Butyl-2-ethoxy-phenyt)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1 -yll-[4-(3-ethanesulfonyl-propyl)-piperazin-1-yl]-methanone
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4, 5-di hydro-i m dazol e- 1- carbonyl chloride Cl 401or-
I n a manner anal ogous to the nethod described in

wO $06308508; 3, rac-(4S*, 5R1-2- 25 CT/EP2006/068748

(4-tert-butyl-2-ethoxy-phenyl)-4, 5-bis-(4-chloro-phen
yl)ﬁ4 met hyl - 4, 5-di hydro-1 H m dazol e was react ed

W t posgene |nzt"h_e presence of triethylamne to
gi ve t d WO
2007/ O ERPZ606/ 8748 Exanpl e 173

h enyl)-4-nethyl-4,5- di

Ol-carbonyl chloride S |In a manner
anal ogous¢'t o\t he nmet hod descri bed in exanple 3,
(4SDSR) 2N(4<tert -

5*1 = thoxy phenyl) - 4, 5- bi s- (4-chl or o- phenyl) - 4- ne
+hyl -4, 5-di "hydro-1Hi m dazol e was reacted with
phosgene in the presence of triethylamne to give the
10tit|e conpound. Exanple 174

ﬁ}ag{ﬁb éﬂé%gbﬁlgtto?ﬁé ﬁiﬁg&ﬁggéibeﬁq%né(@méle% PAE BH-£ (4-tert
bmdﬁ%e&wﬁén)ﬂ) P BISF(4FBH|emLphmtyih)a4l,6Ftﬁmethyl 4 5-dihydro-1H-
imidazole (example 4) was reacted with 1-(3-ethanesulfonyl-propyl)-piperazine
dihydrochloride (prepared from 3-ethylsulfanyl-propan-1-ol in an analogous
manner as the method described for 1-(3-methanesulfonyl-propyl)-piperazine
dihydrochloride) to give the titie compound. HR-MS (ES, m/2) calculated for
CaoH51N4O4SCl, [(M+H)"] 741.3003, observed 741.2998.

Example 168
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl}-1-[4-(3-ethanesulfonyl-propyl)-
piperazine-1-carbonyi}-4,5-dimethyl-4,5- dlhydro TH-imidazol-2-yl}-3-ethoxy-

phenyl)-2-methyl-propionitrile

§/ 7

Os
—

The enantiomers of rac-(45*,5R*)-4,5-bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-
methyl)-2-ethoxy-phenyl}-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride
(example 17) were separated by supercritical fluid chromatography (Berger
instrument Multi-Gram [I, Daicel ChiralPak OD-H 3 x 25 ¢m, 35 °C at 100 bar,
eluting with 18% acetonitrile in carbon dioxide).
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A d 0 15 In a manner anal ogous to the nethod
descri bed in exanple 5,

wo?éb?‘méﬁ% 2-(4-tertbutyl-2-ethoxy-phenyl)-4, 5- pbfm@f‘oo%zssms

or o- phenyl) - 4- met hyl -4, 5-di hydro-i
m dazol el-carbonyl chloride was reacted with
1-( 3Lm@mw‘rmlmdngqusgodb9 methop desetilbed poexample 5, (45,5R)-

4 O G S BE e e S ERE hEF T SelitbiHenylia 5-
dirfivip-4 5 hydrd- |ﬁﬁd1§za|@11e@brb@hy|%$ﬁ¢ﬁ&é\%aé$8éc&ea(VMH +43-
713 690 observed 713. . VWO 2007/ 063013PC

ethappsulfEThesTAL)- -piograriee g_ilhydrochlonde (example 167) to give the title
POy e RS (5, il ey faBbBr LR IERGIs Cr Tkl 74 F52.2790,

oldsdrved goprpd@zol - 1-y1] - pi perazi n- 1-yl - met hanone Cl S
cl In a manner . anal ogous to the nethod described in
exanpl e 5,

{ (4-tertbutyl-2-ethoxy-phenyl)-4,5-bis-(4-ch
Exé'% 5)153 1)-4-net hyl -4,5-di hydro-i
3,m-h:ia(2bble|dxraphdwny1 Lhihtadiazoleds ciadded with
I perazi ne (AI drich) to give the titlee 10 conpound.

&G V8y 593.2 [(MtH) 1 Exanpl e 176

' SIﬂ g-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(
4-ch -pgrenyl) 4-met hyl 4, 5- di hydr o-i m dazol e- 1-carb
on & 1" ne- 4- carboxylic acid am de

To a solution of 4-chlorobenzaldehyde (240 g, 1.707 mol) in 144 mL of methanol
was added 2.40 g of potassium cyanide in 4.8 mL water over 6 min. The mixture
was refluxed for another 50 min {mixture became deep red), cooled, then
concentrated under reduced pressure. The red residue was taken up in 1500
mL of héxane—ethy[ acetate (1:1), and washed successively with water (1 x 150

mL), 20% sodium bisulfite (6 x 150 mL), brine (1 x 150 mL) and dried over

anhydrous sodium sulfate. After filtration and concentration under reduced
pressure, the product was boiled in 400 mL of hexane to remove small amounts
of 4-chlorobenzaldehyde. The mixture was cooled and the white solid Was
collected by suction filtration to give 183.94 g of 4,4'-dichlorobenzoin (76%). This
procedure was adapted from Lutz ef al. J. Am. Chem. Soc. 1949, 71, 478.

To a solution of 4,4"-dichlorobenzoin (183.94 g, 0.645 mol) in 1400 ml. of
ethyl acetate was added 109.785 g (0.687 mole) of bromine over 2 min. The
mixture was stirred for 1.5 h during which time the dark bromine color lightened,
and crystals came out of solution (use of mechanical stirrer is recommended).
The mixture was cooled in ice bath for 10 min, and the solids were collected by
suction filtration and washed with 800 mL of diethyl ether to give 149.01 g of 4,4'-

dichlorobenzil as yellow crystals (81%).
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Cl G 15NH2 In a manner anal bgous to the nethod
described in exanple 5, (43,5R)-2-(4-tertbutyl-2-eth

wo Q090BRehY1) - 4, 5-bi s- (4 cb | PCT/EP2006/068748

or o- phenyl) - 4- net hy1-4,5-di hydro-i
m dazol el- carbonyl chl or| de was reacted wth

1- pi PenixeIrs-of A “dichlarhanzil A8:824rg, 020 giake sebamide (24.028 g,

t?é‘&?%@%ﬁ%ﬂ%@gﬁ%%@@%@ %%gpte ethanol (1200 mL) was

réﬂu{xéd [UnéiSr aR)orfdr 48 IertheBut 50 mielhwistinbe ayd and the Bémainder
4- chl or o- phenyl) - 4- nmet hyl 4, 5-di hydr o-i m dazol e-1-c

omgowm! e [yEp Hn@eyrqd@ﬁﬁﬁ@ﬁ%ﬂ@l L&-MsS inglicates firemplete:

I
R0 2GBRANI RN SRl PXBOR'E ofbs mop,
trhaltlwlﬂTnMEewd -, @Oﬂifh(i})ﬂraﬁ? @bbamlt@?thnn@amm} d:u: wMeho added
C oril gae act e W e razl
ThanG R Pas el e CRES pidon Tob 283 Atalt Sitmis! ine yotaties
I
waSdGd bt B8R JéMainder was removed under reduged pressyre.
Add:(uanarﬂtaat@nitrhewgas) addedbany thie Bixiure/vee agaudaczmrbem{mt@d under

R pregsua}g Frcre TRl s ?arﬂeqwoﬁp? iYoda & 8 et%l ef'c%?erlté,
washed successively with saturated sodium bicarbonate (1 x 250 ml.), water (3 x
250 mL), brine (1 x 250 mL). The organic layer was dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The residue

was evaporated again with acetonitrile, and then taken in 450 mL of diethyl ether

~and stirred for 30 min. The solids were collected by suction filtration to give

56.14 g of 3,4-bis-(4-chlorophenyl)-1,2,5-thiadiazole-1,1-dioxide as a tan solid
(82%).

Example 170
rac-(1R*,25%)-1,2-Bis-(4-chloro-phenyl)-propane-1,2-diamine

cl
O NH,
NH
Ol
ci

A solution of 5.0 g (14.7 mmol) of 3,4-bis-(4-chlorophenyl)-1,2,5-thiadiazole-1,1-
dioxide in 55 mL of anhydrous tetrahydrofuran, under argon was cooled to 0 °C
and then 12.9 mL of a 1.4 M solution (1:3 tetrahydrofuran-toluene) of methyl
magnesium bromide was added dropwise over 5 min. The mixture was stirred
for 35 min and then poured onto 100 g of ice plus 55 mL. of 1 M hydrochloric acid.
The mixture was taken up in 1000 mL of ethyl acetate, and the organic layer was

washed with brine and then dried over anhydrous sodium sulfate. After filtration

153



10

15

20

25

15 1n a manner anal ogous to the nethod described in
exanple 5, rac-(4S*, 5R¥) - 2-

5 but y1- 2- et hoxy- pheny1) -4, 5- bi s- (4- chj {05
WO 50‘16gﬁ)§ir013 @Prﬂjl%g@ssm

net hyl - 4, 5- di hydr oi m dazol e- 1- car bonyl
was reacted with N, N- di met hy1- 1, 2- et hanedi am ne
ad cpnerntetiont lmdﬁr\redumi DTQSSGT%&@% graf .2, 3-Cinystrosemethyl-3,4-

b S AT SR QRIS A

usddl §rré<ﬂ2&h|tﬁé PreRhstepMitdout further purification.
h 5-di hydr o-1 m dazol e- 1- car bonyl kpligram n-

0 g sglution af BAnkisr{érchigiat sy -3-o1ath-28tdibydro- 1 2 9]

B TN AT o sheag soplo 0 ©
waé)adéeﬁ%bﬂbdm éoﬁal@ydrl@ectmmg daz adrfof} poatdrmwige over 7 min. After

chlorid s reacted wi th 2-piperazi none (Avocado 10
styiga Qs V\%é agptherdremin.ithe ”&'ES*%%W al|owagkio warm jo room

e“ad“"%%ﬁ RIS . (0 B 5o R SO e 4

quéndbiesi-t{yld oiphose agdtiding Of -14M hydrochlonc acid (38 mL) The reactlon |
m ér%l\}v%% agg%-n: L?B/ ﬁo@ Ldaéetgyhégﬁ%%{gbt%n¥|| a&épde WIaﬁ water (300

mL) and brine (300 mL), dried over . anhydrous sodium sulfate and concentrated.

The crude residue was purified by flash column chromatography (silica gel,
eluting with 3:1 heptane-ethyl acetate) to give rac-(3R*,45%)-3,4-bis(4-
chlorophenyl)-3-methyl-1,2,5-thiadiazolidine-1,1-dioxide (4.3 g).

A suspension of rac-(3R*,45%)-3,4-bis(4-chlorophenyl)-3-methyl-1,2,5-
thiadiazolidine-1,1-dioxide (3.71 g, 10.4 mmol) and phenol (4.86 g, 52 mmol) in
48% hydrobromic acid (13.56 mL) and acetic acid (46.44 mL) was stirred at .
130 °C for 40 min (reaction progress monitored by TLC), then allowed to cool to
room temperature. The crude reaction mixture was partitioned between ethyl
acetate and water, and the aqueous phase washed twice with ethyl acetate. The
aqueous phase was then made basic by the slow addition of solid sodium
hydroxide (60 g; CARE! Exothermic) and extracted with diethyl ether (3 x 500
mL). The combined ethereal extracts were washed with 2M sodium hydroxide
(100 mL), then dried over anhydrous sodium sulfate (with a few pellets of solid
sodium hydroxide) and evaporated 1o give the title compound (1.56 g). This
material was carried forward o the next step without any further purification.
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I'n a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R1-2- 20(4-tert-butyl-2-ethoxy-p
0S/0¥30)5 4, S-bi s- (4 ch | oro-phenyl) - 4- met hylpdrgp 06,068748
Woghycﬁ I m dazol e- 1- car bonyl chl oride was react }? 8
1-rrorphon4y12p| perazi n-1-yl- WO
2007/ 063013PCT/ EP2006/ 068748 et hanone ( GCakwood

Egélmxt o give the title conmpound. LC-Ms: 720.3

anpl e 181
(48,8R)-2( @S brABUL 22(9%@)?’ ph8yly-4;52biet (Acshiomhseriyl)-4-rhethyl-4,5-
i S- (4 c Ioro p enyl
diyeiey | HAMIdaRAG dr o- i mi dazol - 1- y1] - (4- met hanesul f ony| -

razin- 1 yL) - met hanone ClI C 10 I'n a manner
Jous toothe met hod described in exanple 5,

P'p

rac AS] , pR1-¥

(4-tert b {oxy- phenyl) - 4, 5- bi s- (4- chl or o- phen
y L4 apthy ; ydro- i m dazol e-1-car bonyl

ch dd Khas reacted wi th 1-met hyl sul f onyl - pi per azi ne

g1 ch) to give the title conmpound. LCG-Ms: 671.2
[(MtH) 1 15 Exanpl e 182 '
rac-2-14-[ (4St5R*)-2-(4-tert-Butyl-2-et hoxy-phenyl)-4

2Ry oh SpEGRL S B R gesoroed in SRR B 251257 1 2
big4 &-chigrprphe iyl propaybet, Baiimmime2®as reacted with 4-tert- butyl -2-
ethoxy-benzoic acid methyl ester (prepared as described in Fotouhi, N. et al. WO
10 2005110996) in the presence of trimethylaluminum to give the title compound as
a racemic mixture.
" The enantiomers were 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 25% methanol and 0.2% isopropylamine in carbon dioxide)
15 to give (45,5R)-2-{4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-
~ methyl-4,5-dihydro-1H-imidazole. HR-MS (ES m/z) calculated for ngH31N200l2
B 1(M+H)™] 481. 1808 observed 481.1801.

Example 172
20 rac-(45*,5R*)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chioro-phenyl)-4-methyl-
4,5-dihydro-imidazole-1-carbonyl chloride

. Cl Ve
g oy
N
3
()
Cl ©

In a manner analogous to the method described in example 3, rac-(45*,5R*)-2-
25  {4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-dihydro-1 H-
imidazole was reacted with phosgene in the presence of triethylamine io give the

title compound.
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WO 2007/ 063013PCT/ EP2006/ 068748 I n a manner anal ogous
to the nmethod described in exanple 5, rac-
Woﬁtfb%'o&s%%) 2-(4-terf-butyl-2- et hoxy- phenyl) - 4per/iipsoob/esras
hl or o- pheny1l) - 4- net hyl - 4, 5-
dlhydro I m dazol e- 1- carbonyl chloride was reacted
with 2-piperazin-1-yl-1- pyrrolidin-1-yl-ethanone
E i 9 to give the title conmpound. LC-Ms: 704.3
Exanpl e 183
(495[%5@ 47@11;5&?/2 2(eﬁhb>qr -phBayly-1; 52 bt (Acatioripariyl)-4-rhethyl-4,5-
i S- oro
dﬁ@?ﬁyFm¢35m§fﬁ9§¢EWWhFHQEQP 1-y1H4- (t et rahydro- f ur an-
C?'C rbonyl) - razin-1-yl k 10 nmet hanone d Cl In a
analo ous to the nethod described in exanple

oxy- phenyl) - 4, 5-bi s- (4-chl or o- phen

Afthyl X 4 di ydro- 15i m dazol e- 1-car bonyl
reacted wth
Cpip iaf- 1-y1- (tetrahydro-furan- 2-yl)-nethanone

(Aldrich) to give the title conmpound. LC-Ms: 691.3
[ (MrH) +1

In a manner analogous to the method described in example 3, (45,5R)-2-(4-tert-
butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-dihydro-1 H-
imidazole was reacted with phosgene in the presence of triethylamine to give the
title compouhd.

Example 174 7
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-
dihydro-imidazol-1-yl]-piperazin-1-yl-methanone

n a manner analogous to the method described in example 5, (4S,5R)-2-(4-tert-
butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-dihydro-imidazole-
1-carbonyl chioride was reacted with 1-(3-methanesulfonyl-propyl)-piperazine
dihydrochloride (prepared as described in Fotouhi, N. et al. WO 2005110996) io
give the title compound. HR-MS (ES, m/2) calculated for GarHazN4O4SCl2
[(M+H)*] 713.2690, observed 713.2687.
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| Exanpl e 184
rac-4-[(4S*,5R1-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-
i.S-(4-chl oro- phenyl) - 4-
“"’%‘82’%#% 4, 5- di hydr o-i m dazol e- 1- car bonyl| Fpl%(éygmooﬁmsus
1-carboxylic acid dinmethylamde WO
2007/ 063013PCT/ EP2006/ 068748 C C I n a manner

_%nal Eggzgsf_@)tg? nmet hod described in exanple 5,
sgpgrz (b%msu&l@t@%xwmyw 4-bis-Pi-shiofo- EhbﬁY|§x4prh@myr-4,5-

[(4
i; nmet hyl - -di hydro- 5im dazol e-1-carbony
Mdm-lunm@am{sﬂ 'Vféﬂﬂﬁé'ﬁZl\Wﬂ'Ml plepanenene- 1- car boxyl i c
,amd di mathyl/a_mde (Aldrich) to give the title
cofpound. QQNS 664. 3 [ ( MtH) +] Exanpl e 185
: 4S -(4-tert-Butyl - 2- et hoxy-phenyl)-4
yl)-4-
i m dazol e- 1- car bonyl kpi perazin-1

ydr
ACk: de In a manner anal ogous to the nethod
cdeser| rd in exanple 5, rac-(4S*, 5R¥)-2-

In a manner analogous to the method described.in example 5, (4S,5R)-2-(4-fert-
butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-dihydro-imidazole-
1-carbonyl chloride was reacted with piperazine (Aldrich) to give the title

10 compound. LC-MS: 593.2 [(M+H)"]

Example 176 :
1-[(48,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-
4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid amide

Ci S A

15

In a manner analogous to the method described in example 5, (4S,5R)-2-(4-fert-

butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-dihydro-imidazole-

1-carbonyl chloride was reacted with '1 -piperidin-4-yl-ethanone (Aldrich) to give
20 the title compound. LC-MS: 635.2 [(M+H)"]
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15
(4-tert-butyl-2-ethoxy- phenyl) 4, 5-bi s- (4-chl oro- phen

Woy&l),mggoﬁrjat hyl - 4, 5-di hydr oi m dazol e- 1-car bonyl P@Jﬁ)Eggdo%Gsﬂs

was reacted with 2-piperazin-1-yl-acetam de
di hydrochloride (Matrix Scientific) to give the title
conpound. LGC-Ms: 650.3 [(MtH) -] WO

E;Q&B‘!QQﬁl?PCT/ EP2006/ 068748 Exanpl e 186

[ (4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-(2-is

1qnqm&sm@-(ﬂ@t&bﬂ%wt)a@hdﬁy—phenyl) -4,5-bis-(4-chloro-phenyl)-4-methyl-
i hydr o-i m_dazol e- 1- car bony1] - pi per azi n-

4f’ 9'?1)’01@ 'ﬁ?}ﬁ%ﬂ"ﬁdu parpopyl-pipereRian bil-ethanone

ci.ac.2-{4- [(4S R1- 4, 5- Bi s- (4-chl oro- phenyl)-2-(2-iso

PrEPoRy - oXYy- phenyl)
4- nelhA 5, 5-% drp-1Hi m dazol e was prepared from
rac- (1R, X8 D -(4- 10
ch g pane- 1, 2- di am ne and nethyl
2- ( Q& -4-nethoxybenzoate in the presence of
Ctri Nal Um num usi ng the procedure as described in
exanphe 2. It was then reacted with phosgene in the
prg of triethylam ne to give

rac- \4S*, 5R*) - 4, 5- bi s- (4- chl or o- pheny1l) - 2- (2-i sopropo
xy- 4- met hoxyphenyl) - 4- et hyl - 4, 5-di hydr o-i m dazol e- 1-
carbonyl chloride (exanple 3). 15ln a nanner

anal ogous to the nmethod described in exanp 5, rac-

In(a SrarerL anaBbgous 1¢ 4he Madthed gesargtigd o %xzamrslepﬁ dHSR)42-(4-tert-

h I a
ofil? SRR BIR A B o - b b RS isioazote-
1-@)&ftfcﬁiyl dhl@n@eWas%itda@tmwnhﬁﬂ deéighpipetazghey @Ait:lheh)t fotdige the title
onpound H) +] 20 Exanpl e 187

cqraraouncuh@"wpzﬁsﬁ 25[-('@)2]4 chl or o- pheny1) - 2- (2-i sopro

poxy- 4- met hoxy- phenyl) - 4-

met hyl - 4, 5- di hydr o-i m dazol e- 1- car bonyl kpi perazi n-2-o0
Exampie 178

rac-(45*,5R*)-2-(4- terf—Butyl—2-eth6;y-pheny[)-4,5-bis-(4-chIoro—phenyl)—4-methy!-
4,5-dihydro-imidazole-1-carboxylic acid (2-dimethylamino-ethyl)-amide

Cl i!.ﬂ N (5P“' |
cl C }* 0
)

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-2-
(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyi)-4-methyl-4,5-dihydro-
imidazole-1-carbonyl chloride was reacted with N,N-dimethyl-1,2-ethanediamine
(Aldrich) to give the title compound. LC-MS: 595.2 [(M+H)"]
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rac- (4SY%R*) -4, 5- Bi s- (4-chl oro-phenyl)-2-(2-isopropm
y- phenyl)-4- nethyl -4, 5-di hydro-1Hi
wo%)gﬁﬁrag%ar ed fromrac-(1R*, 2S1-1, 2- bi s-(4- 5%9%%0%068748
chl or o- phenyl) propane- 1, 2-di am ne and net hyl
2-1sopropoxy- 4- met hoxybenzoate in the presence of

Egélgﬁéﬂal um num usi ng the procedure as described in
. It was then reacted with phosgene in the
reer £Ha8e SR -2-4- ﬁithLl nsthbRy-Bhedyl)-4,5-bis-(4-chloro-phenyl)-4-
rafﬂ( 4S* qu ; b?gr? Q{-gro %%enyl -(2- |sgpr O};J)
mgiyl-4. W@‘k%ﬁ@%?@ &4 Q%@W WP@f%ﬁ”m?cFPfiﬁl m dazol e-
cr.car bonyl chI;u'_Lde (exanple 3). 10l n a manner
anél ogous t ogt he met hod descrl bed in exan‘pl e 5 rac-

— Y chlori de was reacted
i E)ZI none (Avocado Organics) to give the
Crit LC-MS: 595.2 [(M+H)+] 15 Exanple 188
rac- 2 {4 [ (4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl) - 2- (2 i's
opr op - 4- et hoxy- pheny1) -

5 4- et hylG 4, 5- di hydr o-i m dazol e- 1- car bonyl ] - pi per azi n-
1-y1}-1-norpholin-4-yl et hanone 20
20071063013PCT1EP20061068748

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

10 Organics) to give the title compound. LC-MS: 607.2 [(M+H)"]

Example 180
rac-2-{4-{(45*,5R")- -2- -(4-tert-Butyl-2- ethoxy phenyl)—4 5-bis-(4-chioro-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl]- plperazm 1-yl}-1-morpholin-4-yl-

15 ethanone

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-2-
20  (4-lert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-dihydro-
imidazole-1-carbonyl chloride was reacted with 1-morpholin-4-yl-2-piperazin-1-yl-
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*, 5R1-4, 5-
oSmégbi£hl or o- phenyl) - 2- (2- |sopropoxy 4- et hg BRI Y8748
WO% b 3r4§1iat hyl - 4, 5-.di hydr oi m dazol e- 1- car bonyl ﬁ?fgrl !
was reacted with 1-mp rp
ethanope (Qafwped £xoAugisy tceglwgrtbﬁ ditle carmssddprldenid®s§2G-8
the title compound. LC-MsS: 708.3 5 [(M-H) 1
K@&%ﬁ9|e 189
rac- R4S*, 5R1- 4, 5- Bi s- (4-chl or o- pheny1) - 2- (2-i sopr opox
y-4- et hoxy- phenyl ) - 4-
E 1815 gi hydr o-i m dazol - 1-y11- ( 4- net hanesul f onyl -

5 rRRSSART S e B AR G hifdnyt 4.5 %A Rt Bneny)-4-

metoA-@45sHi Hyarg-imidazol-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone
bi s- (4-chl or o- pheny1l) - 2- (2-i sopr opoxy- 4- net hoxy- pheny
1)-4-net hyl -4, 5-di hydro- i m dazol e-1-car bonyl

ckhl ari de was cted with 1-nethyl sul fonyl - pi perazi ne

iri ch) ¢o give the title conpound. LC MS: 659. 2

NEXa 19
.5-Bi s- (4-chl oro- phenyl)-2-(2-isop
f=Nret h -ph nyl) -

i - A; - di hydr o-i m dazol e- 1- carbonyl ] - pi perazi n-
CH-yYi, e Manone 20 WD 2007/ 063013PCT/ EP2006/ 068748
In_ a nper anal ogous to the nethod described in
e Nev5, rac-(4S*,51:11-4, 5-
bi s<# chl or o- phenyl) - 2- (2-i sopr opoxy- 4- met hoxy- pheny
1) - 4- net hyl - 4, 5- di hydr oi m dazol e- 1- car bonyl chl ori de
was reacted with 1l-acetyl-piperazine (Aldrich) to

10 In a manner analogous to the method described in example 5, rac-(45*,5R*)-2-
(4~ tert~butyl-2-ethoxy—phenyf)~4,5*bi-s—(4—chIoro—phenyl)—4-methyl-4,5-dihyd'ro-
- imidazole-1-carbonyl chioride was reacted with 1-methylsulfonyl-piperazine
(Aldrich) to give the title compound. LC-MS: 671.2 [(M+H)"]

15 Example 182
rac~2-{4—[(48*,5R*)—2-(4—ten‘—Butyl-2-ethoxy-phenyl)-4,5-bis—(4-chIoro-phenyl)-4-
methyl-4,5-dihydro-imidazole-1 -carbonyi]—pipérazin-1 -yl}-1-pyrrolidin-1-yl-
ethanone

WCI :
SIS
. :%%
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5 give the title conpound LC- M5 623. 2 RWH) +]
Exanpl e 191

Woitﬁ?foélfoffss* SR*) -4, 5- Bi 5- (4-chl oro-phenyl) - 2- @C’hﬁ?ﬁo@@ssm
oXY-

nmet hoxy- pheny1) - 4- net hyl -4, 5-di hydr
m dazol - 1-y1H4- (t et rahydro-fu
r an- n @ manney lanalgseisdeithe onetbed giesaibed in examplgrineac-

(RS9 b8 115 TEAES BRERI A8l LABRL Bndiyt-4-methyL4.5-

dth aro( ﬁnldbt@iéof—ﬁémm)‘lw cﬁ!o(uae ERDeapRywih mub@mrrpmgw -
-met hyl - 4, 5-di hydr oi m dazol e- 1- car bon chl ori

p)ﬂ;ﬁ@ildl@-acﬂ@jh@m@l}ﬁ {(Aldrich) to give the title compound LC-MS: 704.3

Kl;pg;am n-1-yl-(tetrahydro-furan2-yl)-nethanone

féﬁ rich) to give the title conpound. LC-Ms: 679.2

[ (MtH) +] Exanpl e 192

20rac-2-{4-[(4S*,5R*) -4, 5-Bi s-(4-chl oro-phenyl) - 2- ( 2-

E 4- met hoxy- phenyl)- 4-nethyl-4,5-di hyd

Y-
rASAS TSRS £ ras o P IBIBE R bt iora pheny -+
methyd-dnaralitesdrediraldagoli - yﬂ]e[4t-(fn@rahs)td1iodum%cadmdwi)rplperamn~1 -yl]-

ﬁl@ le 5, rac-(4S*, 5R2-4,5-
mg NEchi or o- phenyl) - 2- ( 2-i sopr opoxy- 4- met hoxy- pheny

- 4,5- di hydro-

In a manner analogous to the method described in example 5, rac-(45*,5R*)-2-
(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-dihydro-
imidazole-1-carbonyl chloride was reacted with piperazin-1-yl-(tetrahydro-furan-
2-yl)-methanone {Aldrich) to give the titte compound. LC-MS: 691.3 [(M+H)"]

Example 184
rac-4-{(4S*,5R")-2-(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazine-1-carboxylic acid

dimethylamide
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15

5 i m dazol e- 1-carbonyl chloride was reacted with
2- pi perazi n-1-yl -acetam de di hydrochl oride (Matrix

Exanpl e 193
10rac-4-[(43*,5R*) -4, 5-Bi s-(4-chl oro-phenyl)-2-(2-iso
L. opexy- 4- met hoxt phenyl) - 4-
- ¢, 5-dPhydr o-i m dazol e- 1- car bonyl kpi per azi ne-1-

carbe v, acse\di met hyl am de I n a manner
anal.ogols o p{hod described in exanple 5,
rfa ,BR*) =&, 5-

CF d- C 0o- phenyl ) - 2- (2-i sopr opoxy- 4- met hoxy- pheny
) - 4- (ﬁ yl - 4, 5-di hydr o- ‘i m dazol e- 1- car bonyl
chl oripde/was reacted wi th piperazi ne-1-carboxylic
acPax’di met hyl ani de (Aldrich) to give the title
conpoeund. LCG-MsS: 652.2 [(MrH) +] 20 WO
2007 063013PCT1EP20061068748 Exanple 194
rac- R4S*, 5R1- 4, 5- Bi s- (4-chl or o- pheny1l) - 2- (2-i sopr opox
y-4- met hoxy- phenyl) - 4-
mr@hmﬂq-ef anadiddydne Thénrﬁt]exﬁea dbsiri# e rRhhBE THL 855 5R)-2-
-propyl) - pi perazin-1-yl]- methanone 5 '
(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-dihydro-

imidazole-1-carbonyl chloride was reacted with piperazine-1-carboxyiic acid
dimethylamide (Aldrich) to give the title compound. LC-MS: 664.3 [(M+H)']

Woﬁ@kﬁg_ﬁuﬁi c) to give the title conpound. LC MyerR3Sholocs7ss
G

Example 185

rac-2-{4-{{4S*,5R*)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-
methyl—4,5-dihydro-imidazole—1 -carbonyl]-piperazin-1-yl}-acetamide

N

3
HZN»\/N

In a manner analogous to the method described in example 5, rac-(45*,5R*)-2-
(4-tert-butyl-2-ethoxy-phenyl}-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-dihydro-
imidazole-1-carbonyl chloride was reacted with 2-piperazin-1-yl-acetamide
dihydrochloride (Matrix Scientific) to give the title compound. LC-MS: 650.3

[(M+H)"]
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In a manner anal ogous to the nethod described in
exanpl e 5, rac-(4S*, 5R1-4, 5-

wo MoSaéfi£hl or o- phenyl) - 2- (2-i sopr opoxy- 4- net hg E?cmg Y68748
ﬂ chloride

nmet hyl - 4, 5- di hydr oi m dazol e- 1- car bonyl
was react ed with 1- (3- met hanesul f onyl - propyl)- 10
pi perazi ne di hydrochl ori de (prepared as described in
EF t [ 6N' etal. WD 2005110996) to give the title
' LC- M5: 701. 2 RM+H) +] Exanpl e 195

rdcaE-{‘H(ﬁS'* 5%*’)94 E}&s@t@h(mrﬂﬂe@w Pl bropbxy24-inaetno AP phenyl)-

oxy- 4- et pheny
e e ) cerboryisingragingiyA Ry oldiaiey
eﬁ%ﬁ@ﬂ@e In a manner anal ogous to the nethod

rrbed in exanple 5, rac-(4S*,5R1-4,5- 20

bi s- (4-chl or o-phenyl) - 2- (2-i sopr opoxy- 4- net hoxy- pheny
hy1- 4, 57di-hydr oi mi dazol e- 1- carbonyl chl oride
.cted Wi h pi perazine (Aldrich) to give the
titheec -MS: 581.2 [(MH) +] WD

R b/ 068748 Exanpl . 196

rac =Bi s-Y(4-chl oro- phenyl) 2-(2-isopropm
4- @

8t hyT - di hydro I m dazol e-1-carboxylic acid (2-di
met@yl am o-ethyl)-am de In a manner anal ogous to.

od described in exanple 5, rac-(4S*, 5R1-4, 5-
- (4-chl oro- phenyl) - 2- (2-i sopropoxy- 4- net hoxy- pheny
4- et hyl - 4, 5-di hydr oi m dazol e- 1- carbonyl chl ori de

was reacted with N, N-di net hyl-1, 2- et hanedi am ne

10(Aldrich) to gi ve the title conpound. LC-MS: 583.2

Mt
AR AN SR 415 Bl ic5lra-phenyh - (HisepIgRaxycbmalharsphenyl)

Rty AN, BRSMCR S e mreparsig Mg eI 4k Ao -
cmardaphehy!ppmpmeamdﬁa&ﬁne and methy! 2-isopropoxy-4-methoxy- '
benzoate in the presence of trimethylaluminum using the procedure as described
in example 2. It was then reacted with phosgene in the presence of friethylamine
to give rac-(4S* 5R*)-4,5-bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-
phenyl)-4-methyl-4,5-dihydro-imidazole-1-carbonyl chioride (example 3).

In a manner analogous to the method described in example 5, rac- -
(48*,5R*)-4,5-bis-(4-ch|oro-pheny[)—2—(2—Esopropoxy-4—methoxy-phenyl)-4-méthyl-
4 5-dihydro-imidazole-1-carbonyl chloride was reacted with 2-piperazin-1-y|-1-
pyrrolidin-1-yl-ethanone (Aldrich) to give the title compound. LG-MS: 692.3

[(M+H)']

Example 187

rac-4-[(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*, 5R1-4, 5-

wo%tgo?/gés‘filschl or o- phenyl ) - 2- ( 2- |sopr opoxy- 4- net h?é?‘m?%%ssms

t hyl- 4, 5-di hydro- 20i m dazol e-1-car bon
chl ori de was reacted with 1-piperidin-4-yl-et hanone
(Aldr|ch) to\give the title conpound. LC-Ms: 623.3
-y / 063013PCT/ EP2006/ 068748 Exanpl e 198
R*) 2-(4-tert- Butyl 2- et hoxy- phenyl) 4,5

' (4-tert-buty1-2-ethoxy-phenyl)-4,5-b
- 0Ophenyl) - 4- et hyl 4, 5-di hydro- 1Hi m dazol e

was p predfrom

rac- ( /2S*) -1, 2-bi s-(4-chl orophenyl) - but ane-1, 2-di a

m ne {prepared from

3,4-bis-aryl-1,2,5-thi adi azol e-1, 1- 10 di oxi de and

ethylnagnesiun1bron1de as described in exanple 170)

and net hyl 2-isopropoxy-4-net hoxy-benzoate in the

ranr (@8 i) -t 5-Bi s-(-Chidradpineing 8- (Bsisoprapoxypt-owdboxye phsnyl)-4-

Mg manyRTa 14 hggesleanas PRoRaTh O AR 1Ty P Ul 2-bis-

cﬂlaﬁf Hehyl P m%énﬂ’aé ﬁﬂrd?néihi?lozi)’ﬁb? Ahy-4-ricthbsy-

Ioro heny1) -4- et hy di hy dr0|mdazolelcar
bcmﬁ@ﬁte ircthel eresence of tri memladummweusmuathegm@edwetmescn bed

n‘%t??ﬁ%ﬂ %af agﬁﬁﬁn{ %%%g&{@‘ﬂg'&oseqqqg)gg tBﬁ PrES8Neg, of Hiethylamine

to dgl\é‘e @éoME’OEFR*)edD;ﬁlBls‘{tlQihh‘r}fé shenyl)-2- (2 |sopropoxy-4 methoxy-
dro-i m dazol e- 1-carbonyl chloride was reacted

PRgnh- npﬁtbﬁlrﬁérdibharotmeaa@l@ @g@@.nwkthoad@ (&xanpple 3).
titl ¥4 Pr{B?]%PQna}o%oMé to%&%«s{tﬁ%% Eéfﬂlb@cp in example 5, rac-

(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl}-4-methyl-

C

4 5-dihydro-imidazole-1-carbonyl chloride was reacted with 2-piperazinone

(Avocado Organics) to give the title compound. LC-MS: 595.2 [((M+H)™]

Example 188
rac-2-{4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-
4-methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-morpholin-4-yi-

ethanone
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Exanpl e 199
rac-1-[(4S", 5R1-2- (4- tert-Butyl 2- et hoxy- phenyl) -4, 5-

wO onchfsﬂ%Chl oro- phenyl ) 4- PCT/EP20 6/068748

5-di hydro-i m dazol e- 1- car bonyl kpi per1 di ne-
ar boxyl ic acid am de WO 2007/063013PCT/ EP2006/ 068748
[nNHehanmea analogeusdo dhe gwikod destribatbinhediniple &, ire@$Hh5R")-4,5-

exanpl -(4S* BR') - 2-
blE oG 22 LERART OB BRS TR thoy Bheny k-4l Ashaihyaro-
lrﬁdéétzcﬂeﬂt@é’ﬂboﬂyl%iﬂbﬁd@%@s rebflediagith - rﬂiorjﬂv’dﬂﬁw l-2-piperazin-1-yl-

| ori de was T eacted Wlthlglperldln anone
et(mndne ¢BpkwoogiRredueis) ta give t @ﬁﬁ@@nmpquodmcm 748.3

+] Exanpl e 200
I('ﬁﬂa%ﬁis*, 5R1- 4, 5- Bi s- (4- chl or o- pheny1) - 4- et hy1- 2- ( 2- |
sopr opoxy- 4- net hoxy-

10phenyl ) -4, 5-di hydro-i mi dazol - 1-y1]-14-(tetr ahydr o- f
ME 1 rbonyl) pi perazi n-1- yl11-net hanone 15 I'n
re- BT ; 2%35%90(‘4 r{g&obﬁﬁer{@ Qg% @8@6@?2 thBthRX P HRlefyl)-4-

mbﬂndf—ll)s—drr@@mﬂmﬁa(zﬂl-n -ydle@d-methanesulfonyl-piperazin-1-yl)- methanone
r opoxy- 4- met hoxy- phenyl ) -4, 5-di
hydr0| m dazolNe- 1- car bonyl ‘chloride was reacted with

azi n-1-A1-(tetrahydro-fu ran2-yl)-nmethanone

Nto ive the title conpound. LC-Ms: 693. 3
i 3 <\ > 0
\ -

In a manner analogods to the method described in exémple 5, rac-(45*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-methyl-4,5-dihydro-
imidazole-1-carbony! chloride was reacted with 1-methylsulfonyl-piperazine
(Aidrich) to give the title compound. LC-MS: 659.2 [(M+H)"] |

Example 190

rac-1-{4-[(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-
4-methyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl}-ethanone
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WO 2007/ 063013PCT/ EP2006/ 068748 Exanpl e 201
rac-2-14-[(4S*,5R*) -4, 5-Bi s- (4-chl oro- phenyl) - 4- et hyl

3007 opr opoxy- 4- met hoxy-
““’%ﬁéﬁ&T¥§4 5-di hydro-i m dazol e- 1- carbonylLp|ple):(r:ngg?‘mo”068748
y1}-1- norphol i n-4-yl - 5 et hanone In a manner

anal ogous to the nethod described in exanple 5,

-(4S*. 5 -4, 5- . . * ook
I G gt R 15 Mmetaed fessihes nBEERIG,S A AS AR 4.5
bi$YARIEESIphehyD=2L( 21-)@5;5?0?é@-ﬂirﬁ@tﬁ@kﬁ-pheﬁ?l)hpmelthyl-tt,&dihydro-
chI oride was reacted h . _ _ )
imidazelptioramonyhahiorige pasaenated with 1=aeividiReaaedidich) to
5 gIF{#ﬂéﬁ{l%co&]%EggﬁglLte@_%l ééfﬁmﬁwd LG Ms: 722.3
15rac-4-[(4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-4-ethyl -
2- (2-isopropoxy- 4- net hoxy-
E&Eﬂﬂ;ﬁi, 5- di hydr o-i m dazol e- 1- car bonyl kpi per azi ne- 1

i % : . : )

A e A0 PP g UBE POk AT 2 I propgor- 4 methosy pheny-4

metheyl-4e3-ddydde foidazet1 jfyh] [éx{@etphieycbo-furan- 2{-&8!‘b€51§tf)}p|pe&z:n 1-yl]-
bi.s- (4-chl or o- phenyl) - 4- et hy1-2-(2-i sopropoxy- 4- nmet ho

10 me{nanaaey 1) - 4, 5- di hydr o-

cl

Ney
?ﬁ

In a manner analogous to the method described in example 5, rac-(45*,5R*)-4,5-
15  bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-methyl-4,5-dihydro-

imidazole-1-'carbonyl chloride was reacted with piperazin-1 —yI~(tétrahydro-furan-

2-yl}-methanone (Aldrich) to give the title compound. LC-MS: 679.2 [(M+H)"]

Example 192

20 rac-2-{4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-
4-methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide
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i m dazol e-1-carbonyl chloride was reacted with
pi per azi ne- 1- carboxylic acid dinethylam de (Al drich)
WO @7%_,1\/)% the title conpound. LC-Ms: 666.3 [ ( MsE}tiproososs74s
anpl'e 203
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-
fluoro-phenyd) -4, 5-di net hyl 4, 5-di hydro-i m dazol - 1-y1W

Cl Ret hanes onyl - propyl ) - pi perazi n-1-y1] -
e ope QO
me <M s-Z Iuorophenyl)-2,3-butanedianine was
prepar ed f 0]y O di fluorobenzil in an anal ogous
s N escr|bed in exanples 169 and 170. It 15
opesAen acted with 2-ethoxy-benzoyl chloride using
he pyocqdure as described in exanple 2 (nethod 1) to
give {Z;§(4S*, 5R1-2-(4-tert-butyl-2-

et hoxy- pheny1l) - 4, 5- bi s- (4-f | uor o- pheny1) - 4, 5- di net hyl|
-4, 5- hydro-1 Hi m dazol e. rac- (4S*

SRQNZ Eﬁ tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-fluor
o- phenyl) - 4, 5-di net hyl -4, 5-di hydro- 1H i m dazol e was
then reacted with phosgene in the 20presence of

Ingé?hn%lh Ijr%{r-]"@ °H§tt§ ihe ﬁg&g@gw&qﬁpﬂlﬁxample 5, rac-(4S*,5R")-4,5- .
bid- Cfﬁ cbﬂé%ro(;ﬁhé Wzﬁﬁﬂ?ﬁéé»gﬁﬁm@ﬂhﬁﬁ?fﬁﬁﬁ'enﬁl’)&-ﬁie’thﬂ-ﬁ%idﬂydro-
i dazol e- 1I-ca on I ride. I'n a manner

5  imidatalgdusanbonyhehiatidd wisdesacieidosith i xpipesagind -@;acetamide

cibBiochiBrie, (atis SejAntEc o, gg g EPTPosNG: LG G635 2
Kwn+ggeny1) 4, 5-di net hyl -4, 5-
di hydr o-i m dazol e- 1- car bonyl chlori de was reacted
wi th 1-(3-nethanesul fonyl - 25propyl) - pi perazi ne
EQ{E*ﬂéaggloride (prepared as described in Fotouhi, N
2005110996) to give the title conpound as a
10 racea-fAse, sm)@u:ﬂ-ﬁ;s Tﬁeh@ﬂ@iﬂhh eapipes( mogrmwatrmhw phenyl)-4-
supercritica uid chromato er ger r
I £GP ImilAele SR PALRPEISANGS  EepBo R 298 C
mﬁf ﬁﬂgnﬂﬂi' 173 WO 2007/ 063013PCT/ EP2006/ 068748
uting wth 30% net hanol in carbon dioxide) gave the
title conpound. HR-M5 (ES, mz) cal cul ated for
C35H49N4A043F2 RWrH) 41 695. 3437, observed 695. 3433.
ClExarrpIe 204

AN~
15
In a manner analogous to the method described in example 5, rac-(45*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-methyl-4,5-dihydro-
imidazole-1-carbonyl chloride was reacted with piperazine-1-carboxylic acid
dimethylamide (Aldrich) to give the title compound. LC-MS: 652.2 [(M+H)"]

20
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51n Vitro Activity Assay The ability of the
conpounds to inhibit the interaction between p53 and
WO cdypteins was nmeasured by an HTRF (hormgﬁﬁf,@p%%msﬁs
I me-resol ved 10fl uorescence) assay in whic
reconbl nant GST-tagged MDM2 binds to a pept| de that
E the MDMR-interacting region of p53 (Lane et

%ﬁ%%’Bﬁ%? 3P oI Bt CadiloPadr ARk Ry phepy 4

mickrey| AR5-BiHyldro-pRBRON ¢ /i [Es@rmetraresaligyyitprepgl-piperazin-1-yl
bet ween Euyrr opi um (Eu)-%ll] [b ﬁ@:d anti - GST )g.l’ﬁl E%?j? Fjan bl
m@th‘@ﬂﬁ"@vl di n-conj ugated 15Al | ophycocyanin (APC). Test

is perforned in black flat-bottom 384-well plates
(epstar) in a tg\f.l_al vol unme of 40 uL containing: 90 nM

bi of ate pegti de, 160 ng/nL GST- MDM2, 20 nM
strep P er ki nEl merwWal 1 ac), 2 nM Eu-I abel ed
anti - GST- 20pPer ki nEl mer Wl [ ac), 0.2% bovi ne

ser upral bynijn (BS Y mMdithiothreitol (OIT) and 20
| saline (TBS) buffer as follows: Add 10
ulciof~X (640 ng/ nmL working solution) in
reacti on b fer to each well. Add 10 uL diluted
ocgPpau 1:5 dilution in reaction buffer) to each
m x by shaking. Add 20 uL biotinylated p53
5 peptl de (180 nM wor ki ng solution) in 25reaction
buffer to each well and m x on shaker. Incubate at
37C for 1 h. Add 20 uL streptavidi n-APC and
| nEy sveannier esalomus o diye method elegenbeal BuexampleGsTaaéSEOR")-4, 5-

S A s s e e

infTHALG18S! -8aNhon §PEhIYHHE Wad rEBEre@ambhe(snhétr@n@gam@mquiropy|)
665 and 615 nim (Victor 5, Perkin El ner\Vallac).

10 pipgeazine dinydronhlFilemiepareds @ewtb@ﬁiag &PW%WNSEQ%WO

2005l16Re ok it e Wit e raf s

i nvention ranges from about 1 nMto about 1000 nM

Specific data for sonme exanples are as follows: 174
Example 195

rac—[(48*,5R*)-4,5-Bis—(4-chIoro-phenyl)—2-(2-isopropbxy—4—methoxy-phenyl)—4-
15 methyl-4,5-dihydro-imidazol-1 -yl]-piperazin-1-yl-methanone

\

Cl O N J
O HNrLo \
()

in & manner analogous to the method described in example 5, rac-(45*,5R")-4,5-

20  bis-{4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-methyl-4,5-dihydro-
imidazole-1-carbonyi chloride was reacted with piperazine (Aldrich) to give the
title compound. LC-MS: 581.2 [(M+H)"]
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Exanple 1C50 (PM) 5 0.019 6 0.344 0.046 35 0.017 177
0.107 190 0.048 WD 2007/ 063013PCT/ EP2006/ 068748

WO 2007/063013 PCT/EP2006/068748

Example 196
rac-(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carboxylic acid (2-dimethylamino-ethyl)-amide

Cl
g OC
N
N 0]
N \

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-4,5-
bis-(4;chioro-phenyl)-2—(2-isopropoxy-4—methoxy-phenyl)-4—methyl—4,5—dihydro—
imidazole-1-carbonyl chloride was reacted with N,N-dimethyl-1,2-ethanediamine
(Aldrich) to give the title compound. LC-MS: 583.2 [(M+H)"]

- Example 197
rac-1-[(4S8*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid amide .

In a manner analogous to the method described in exampie 5, rac-(48*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-methyl-4,5-dihydro-
imidazole-1-carbonyl chioride was reacted with 1-piperidin-4-yl-ethanone
(Aldrich) to give the title compound. LC-MS: 623.3 [(M+H)]
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Clains: 1. A conpound of the fornmula wherein X1 and
X2 are hal ogen, acetylene, cyano, trifluoronethyl or

and R2 are selected fromthe group
EOner i ng of -H, -CH3, -CH2CH3, - CH2CH and - CHBOOIG o*748

with the prow so that Rl and R2 are not both
E 8 F13 is -H or 15 and where Re is hydrogen

AP A T e S o RS TR SR

ethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one

%3%
Q

rac-(4S*,5R*)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-ethyl-
4 5-dihydro-1H-imidazole was prepared from rac-(1R*,23*)-1,2-bis-(4-chloro-
phenyl)-butane-1,2-diamine (prepared from 3,4-bis-aryl-1,2 5-thiadiazole-1,1-
dioxide and ethylmagnesium bromide as described in example 170) and methyl
2-isopropoxy-4-methoxy-benzoate in the presence of trimethylaiuminum using
the procedure as described in example 2. It was then reacted with phosgene in
the presence of triethylamine to give rac-(4S*,5R*)-2-{4-tert-butyl-2-ethoxy-
phenyl)-4,5-bis-(4-chloro-phenyl)-4-ethyi-4,5-dihydro-imidazole-1-carbonyl
chloride. ‘ '

. In a manner analogous to the method described in example 5, rac-
(4S*,5R*)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-ethyl-4,5-
dihydro—imidazole—'!-carbony! chloride was reacted with 2-piperazinone (Avocado
Organics) to give the title compound. LC-MS: 621.2 [(M+H)"]

Example 199

rac-1-[(45*,5R*)-2-(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-
ethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid amide
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C(CH3) 2, 25-cycl opropyl, cyano, C(CH3) 3,
C(CH3)2 OR (where Ft is -H -CH3 or -CH2CH3), WO
013PCT1EP2006/ 068748 C(CH3) 2CH OR (
w0 A G ) 2, - oot of - reC ool Faf s
C(CH3) 20N, C(OH3) 200R (where Ris -CH3), 5
C(C]—B)ZOOOR (where Ris -H -CH3, -CH2CH3 or
L 2 CH3) 2CONRaRb (where Ra is -H or -CH3
-CH3), SR (where Ris -CH3 or
R fwhere Ris -CH3, -CH2CHS,
ert-butyl or -N(CH3)2); 10 and
hydrogen then R4 is -00H3, - OCH2CHS3,
i OOCH2CH2OCH3, or -OCH(CH3)3; R5 is
hydro en, -CI, -00H3, tert-butyl or -N(CH3)2; R6 is
c¥opropyl, -302R (where Ris -CH3, -CH2CH3,
1-@ rolidine, -NHtertbutyl, -NH2, or -N(OH3)3); 15
NH

2

In a manner analogous to the method described in example 5, rac-(45*,5R*)-2-
(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-ethyl-4,5-dihydro-

5 imidazdle—'l-carbonyl chloride was reacted with 1-pi peridin-4-yl-ethanone
{Aldrich) to give the title compound. LC-MS: 649.3 [(M+H)]

Example 200
rac-[(45,5R")-4,5-Bis-(4-chloro-phenyl)-4-ethyl|-2-(2-isopropoxy-4-methoxy-
10 phenyl)-4,5-dihydro-imidazol-1-yl}-[4-(tetrahydro-furan-2-carbonyl)-piperazin-1-

yll-methanone

15 In a manner analogous to the method described in example 5, rac-(4S*,5R*)-4,5-
bis-(4-chloro-phenyl)-4-ethyl-2-(2-isopropoxy-4-methoxy-phenyl)-4,5-dihydro-
imidazole-1-carbonyl chloride was reacted with piperazin-1-yi-(tetrahydro-furan-
2-yl}-methanone {Aldrich) to give the title compound. LC-MS: 693.3 [(M+H)™]
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and R7 is selected fromthe group consisting of i)
-CH3, -CH(CH3)2, -CH2CH(OH3)2, cycl opropyl,

yl, -CH2CH2Ph, 2-furanyl, phenyl, orpeReP¥ocoss748
Wog%g)gf’ﬁ uted by chloro, -00H3 or cyano, 20|| F Plloc

4- nor phol i nyl, 1-piperidinyl, 4-thionDrphoI|nyI or
4-t hi onor pholinyl-1,1- dioxide, H) -NRc2 (mherein

EE%& i!iggédrogen, -CH3, -CH2CH3, - CH2CH2OH,
H3, or -CH2CH(OH) CH2OH), 25iv) a substituted
rauww%m 4 H@id-04-ghloro- pm@zsmneﬂﬁyl -8- aeé@mbpdng -Aafethoxy-
the group conS|st|n% of 30 ydr oge
e-

o
pheny)-4,5cgihydnaciorgazo W@@ovﬂma@pdw&ﬁzmw@@waﬂl-

5 eﬁ,},no (&H%cre)z e) cyclopentyl, f) -CHRCHOH)CH3, 5
frant | : |

In a manner analogous to the method described in example 5, rac-(45*,5R*)-4,5-
bis-(4-ch I‘oro-phenyl)-4-ethy|—2-(_2—isopropoxy—4-methoxy-phenyl)—4,5—di hydro-

10 imidazole-1-carbonyl chloride was reacted with 1-morpholin-4-yl-2-piperazin-1-yl- .
ethanone (Oakwood Products) to give the title compound. LC-MS: 722.3
[(M+H)"]

Example 202
15 rac-4-[(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-4-ethyl-2-(2-isopropoxy-4-methoxy-
phenyl}-4,5-dihydro-imidazole-1 -carboriyl]-piperazine-1-carboxylic acid

dimethylamide
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h) -CH2CH(OH) CF3, i) -CH2C(OH3) 20H, j)
- CH244- N- et hyl pi peridi nyl k 10 k) -CH2CH2Rd (wherein

WO @g}o&oﬁcﬂgoom - OCH2CH20H, - OCH2CH200H3, 5 0Nepa006/068748

-SC2N H2, -SO2N(OH3)2, - CON H2,
-CON(OH3) 2, -NH2, - NHOOOH3, - NHSCRCH3, - N(OH3) 2,
Inmmm@mlogqusmmm@m@ desciiyed inl @ximyle,5, rac-(4S*,5R*)-4,5-

b'§ @'{ #Ogé@%/qy&-ﬁ?{@—@&%ﬁgﬁc&@xyg}-methoxy-phenyl)-4 5-dihydro-
[radhﬁéléahuém Czlrémwhde wh%Gech@H Wit B.demﬁh@i1nc£bb&y|f&<acud

- N(CH2CH2CH3) 2, 1-im dazoyl 1- pyrroli di nyI
1- pi peridinyl, 4-norpholi nyI , -0000H3, - OOOOHZCH3,

EQMQ&S)S CC]\I(C]—B)Z -CO Rf (vvherein Rf is -CH3,

opr 2-thienyl, 3-thie

0 phenyl
S AR B B o b5 B P ) 6-gimethyl

4?%%%&01- Hzg _gerl gl nyﬁS%WW)(&@a%m ~1-yll-

métheorgpieol 1 nyl , or -N(OH3)-(3-(1-net hyl pyrrolidinyl)),
m -0H2-CO- Rh (wherein Rh is -00H3, -OCH2CH3, - NH2,
- NHCH2CH( OH3) 2, NHCH2CF3, - NH cycl opropyl,
-NH-tert-butyl,, - NHCH2ZCH2CH2OH, - N(OH3) 2, 25
, - NOCH2CH2COH) 2, - N( OH20H200HS3) 2,
CH2Od, - N( CH3) CH2CH200H3, - NHCH2CH200HS,
LRyl , i peridinyl,
i di manol ),
FET Ry 1- ar boxam de), 4- nor phohnyl ,
r hdl:idlyl , 4-thi onor phol i ny1-1, 1- di oxi de,
' 1- (4-acetyl pi perazinyl),
l%(_ls- i p razinyl), 30 n) -S021:11 (wherein Ri
O- H3, -CH(OH3)2, phenyl, 4-nmethyl phenyl,
opyl phenyl, -CF3, 2-thienyl, 3-thienyl, -NH2,
-NHCH3, -N(OH3)2, NHCH2CH200H3, - N(CH2CH200H3) 2,
1-pyrrolidinyl, 1-piperidinyl, 4-norpholinyl,

eraz 1- 4- et hanol , 1-(4- acetyl pi per azi nyI)
mfsg-j,f ébgugrpiphﬁgy[yjz 3- butaned|am|ne was prepared from 4,4'-

S

difluorobenzil in an anaiogous manner as described in examples 169 and 170. It
was then reacted with 2-ethoxy-benzoyl chloride using the proéedure’ as
described in example 2 (method 1) to give rac-(4S*, 5R*)-2-(4-tert-butyl-2-
ethoxy-phenyl)-4,5-bis-(4-fluoro-phenyl)-4,5-dimethyt-4,5-dihydro-1H-imidazole.
' rac-(45%, 5R*)-2—(4—tert—ButyI~2—ethoxy-phenyl)-4,5~bis—(4—ﬂuoro-phenyi)~
4,5-dimethyl-4,5-dihydro-1H-imidazole was then reacted with phosgene in the
presence of triethylamine to give rac-(4S*, 5R*)-2-(4-tert-butyl-2-ethoxy-phenyl)-
4,5-bis-(4-fluoro-phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride.
In a manner analogous to the method described in example 5, rac-(4S7,
5R*)-2-(4-teri-butyl-2-ethoxy-phenyl})-4,5-bis-(4-fluoro-phenyl}-4,5-dimethyl-4,5-
dihydro-imidazole-1-carbonyl chloride was reacted with 1-(3-methanesulfonyl-
propyl)-piperazine dihydrochloride (prepared as described in Fotouhi, N. et af.
WO 2005110996) to give the fitle compound as a racemic mixture. The
enantiomers were separated by supercritical fluid chromatography (Berger

Instrument Multi-Gram i1, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar,
: 173 '
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30

178 WD 2007/ 063013PCT/ EP2006/ 068748 0) - CORJ
(wherein R) is -CH3, -CH2CH3, -CH(CH3) 2,

WO 260 @ goighydrof uranyl, 2-thienyl, 3-thienyl, - EP2006/068748

N(CH3) 2, 1- pyrrolldlnyl 1- plperldlny ,
4- nDrphollnyI 1- pi perazinyl-4- ethano

etuil(lg Wihe3Qtopmeinessl wwgrboaﬁlqué%lgﬁy@phhsetﬂl@zcmmqqnd pyiR-MS

%%%Qg;qﬂ%}%di Q&Hﬁ, S | [F()r{.'nw@plé(?s"## pb¥brved 695.3433.

rrethyl car boxam de, and s)

E3-tetrah dr o-t hi ophenyl-1, 1-di oxide; v) a substituted

zine of the fornula /111N wherein Ris -H,
- CH3, -0H20H3, -CH2CH2CH3, - CH2CH2OH, or
- CH2CH200F13; and vi) a substituted piperidine of the

Irf VitrouAetivit) Asiseyein Ris -H, -0000H3, -0000H20HS,

-CONH2, -OH, -CH20H, -CH2CH2OH, CH2- N(CH2CH3) 2,
- OH2- (1- pi perazinyl), -O0H2-(1-(3-oxopiperazinY0),

TNE'H%EE RIE WN’T& to NAGOIAENherRetion between p53 and MDM2
proieins was measured by an HTRF (homogeneous time-resolved
fluorescenoé) assay in which recombinant GST-tagged MDMIZ binds toa
pepiide that resembles the MDM2-interacting region of p53 (Lane et al.).
Binding of GST-MDM2 protein and p53-peptide (biotinylated on its N-terminal
end) is registered by the FRET (fluorescence resonance energy transfer)
between Europium (Eu)-labeled anti-GST antibody and streptavidin-conjugated
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
(PerkinElmerWallac), 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 ét room temperature for 30 minutes and read using a TRF-capable plate

reader at 665 and 615 nm (Victor 5, Perkin ElmerWallac). 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 1 nM to about 1000 nM. Specific
data for some examples are as follows:
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NHCOCH2N( CH2CH20OH) 2, - NHOOOH2N( CH2CH200H3) 2, 25
- NHCOCH2 NHCH2 CH2 OH,
WO %W&gﬂz (1-(4-acetyl pi perazinyl)), -NHOOOHZpdmprnoen68748
-'oXopl perazi nyl)),
- NHOOOH2- ( 1- pi peri di necar boxam de},
- NHOOOH2- (N, Ndi et hyl 1- pi perl di nyI car boxam de),

= Nl_DOOl_IZ 1 3' Ul I I ul I
NB00ID- (1. (o1 hL YR T T 185 ) bony o) 2.

- NHCSNHCH3, 00 /77 0o3) LsPCI/ PZOQ{S@* 874
NHCSNHPh, - N POON H2, 1-pyrralidiny

1-pi peri di nyl, 1-(4- nedhyl pi pdrazidnd44, ol

4- nor phol i nyl ; ard—t+he—pharracautd M' ' v ac\,ept abl e

salts and esterg theredf. 5 2. |Co claim1
wherein X1 and X2 are ggl. 3. L,orrpQ)L_l@pyor Claim 2
wherein R3 is -€ =0 -R/. 10 4. Conpound of ¢laim 3
where R6 is hydtogen; R is -OCH3, O-TBH2CHB, or
OCH(CH3) 2; and RE—+s—CLCHP3——CGH320R-{ where R i s
“Hor -cH), -c{cHB)2 YR (where B4E -Hlor - cHB),
-C(CH3) 2CN, -C(CH3yZCOR (Where Ris -CH3), SO2R
(where Ris -CH3, 1-pyrrolidine, -NHtert-butyl or
-N(CH3)2). 15 5. The conpound of claim3 where R4 is
-OCH3, -OCH2CH3, or -OCH(CH3)2; R5is -d; and R6 is
-S2R (where Ris -CH3, 1-pyrrolidine,

-NH-tert-butyl, -NH2, or -N(CH3)2). 20 6. The conpound
of claims3 vvhereln R7 isn and..wherein R is -CHCORN.

7. The conpound of claim6 wherein Rh is

4- mor phol i nyl, 1-pyrrolidinyl,

175



10

15

20

25

1-piperidinyl, -NH2, or -N(CH3)2. 25 8. The conpound
of claim3 wherein R7 isn and wherein Ris
> Re. 9. The compound of clai m8 wher gj '

WO g%@fﬁ% sorcrpars. Vo BL/EBS00b/B68748
2007/ 063013PCT/ EP2006/ 068748 Arsi 10. The conpound of
claim3 wherein R7 isn and wherein Ris -CH2CH2Rd.
eréi The conpound of claim 10 wherein Rd is

, - NHSQ2CH3, 5 -NHCOCH3, or -CF3. 12. The
conmpound of claim3 wherein R7 isn and Ris
4-tetrahydro-2Ht hi opyranyl-1, 1-di oxi de. 13. The

1compusanraung of eformpier ei n 10X1 and X2 are -C ;

R3i s R4is-00H3, -00H20H3, or -OCH(CH3)2;

R5i s-C(OH3) 3, -C(CH3)2 OR (where Ris -H or -CH3),
-C(CH3) 2 X '

i O Ri P4 :
N
N\ R5
N
R2 R3 "R6
x2
(n
wherein

Xj and X2 are halogen, acetylene, cyano, trifluoromethyl or nitro;

R’ and R? are selected from the group consisting of -H, -CHa, -CHzCHa, -CHzOH
and -CH>OCHs with the proviso that R' and R? are not both hydrogen;

R?is -H or -C(=0}-R";

and where R® is hydrogen then

R*is -OCHa, -OCHzCHs, -OCHzCH2F, -OCH>CH2OCHS3, or -OCH(CHs)z;
R°is |

-H

-halogen,

-CHs,

-CFs,

-OCHj,

-C{CHj3)a,

-cyclopropyl,

-cyano,

-C{CH3)s,

-C(CHs)2 OR (where R is -H, -CHj3 or -CH>CHs),
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CH OR (where Ris -Hor -CH3), -C(OH3)20N,
- (0F13) 2COR (where 15R is -CH3), -SOZR (where Ris

- Wo 20ﬁ?ﬁiﬁm#Apyrrol idine, -NHtert-butyl or R6i Shi‘é’[‘/ﬂgﬁfdﬁmﬁzms

10

15

20

25

30

R7i si sR (wherein Ris -CHC(Rh)

Rhi s4- nor phol i nyl pyrrolidinyl, 1-piperidinyl,
C{4): Gr-OR (@8 R B0 HhnB i1 GG h B GHhOMBNI ngs

given in claim maceuti cal ly acceptable
salts and est e'réH¥@g'fgj%§ngl4. The conpound of claiml1,
-Of0{.8ION,25X1 and X2 are -01 R3i s R4i s- OCH3,

- CH3, or -CI:H(O@Z
-C{6 1) 6428 19bhere Briso 3()),68748 R5i s- O( CH3) 3, - C( CH3) 2

RO ere T T R RposH tehe R 1 <

-C(CHR).CONRER" (wherreeaﬂus H oFH3H; ng\Rr=0 1 dir "EHS3),
-NH-tert- buté or -N(CHS;Z)
-SR (where R is -CHs or -CH2CHj3

-SO2R (where R is -CHjs, -CHoCH3, 1-pyrrolidine, -NH-tert-butyl or -N(CHs)2);

and where R® is not hydrogen then

R*is -OCHa, -OCH3»CHa, -OCH2CH2F, -OCH,CHOCHs3, or -OCH(CHg)z;
R® is hydrogen, -Cl, -OCHs, ter-butyl or -N(CHa)z; |
R®is -Cl, cyclopropyl, -SOsR (where R is -CHa, -CH2CHa, 1-pyrrolidine, -NH-tert-
butyl, -NHz, or -N(CHs)»); |

and R’ is selected from the group consisting of

i) -CHs, -CH(CHs3)2, -CH2CH(CHs)2, cyclopropyl, cyclobutyl, -CH>CH2Ph, 2-furanyl,

phenyl, or phenyl substituted by chioro, -OCHs or cyano,

(it} 4-morpholinyl, 1-piperidinyl, 4-thiomorpholinyl, or 4-thiomorpholinyl-1,1-

dioxide,

i) -NR®% (wherein R°® is hydrogen, -CHs, -CH2CHj3, -CH2CH2OH, ~-CH>CH>OCHS,

or -CH2CH(OH)CH20H),

iv) a substituted piperazine of the formula

wherein R is selected from the group consisiing of

a) hydrogen,
b) lower alkyl,

C) -CH(CH3)2,
177



10

15

20

25

30

5R6i shydrogen; R7isisn (wherein Ris -CH2CH2CH2Re. ) ;
Rei s- SO2CH3 or -S02CH2CH3; and R1 and R2 have

wotzﬂlg ri\,_gn ngs given in claiml1; and 10 PFﬁerP%OO 1068748

rmaCeutically acceptable salts and esters
15 The conpound of claim1, wherein X1 and X2 are
-01; R3is 15R4is-OCH3, -OCHZCI—B, or -OCH(CH3) 2;
d?&%@%ﬁ -C(CH3)2 OR (where Ris -H or -CH3),
'OR (where Ris -H or -CH3), -C(CH3)2CN,
(%gé OR (where Ris -CH3), -SO2R (where Ris

rrolidine, -NH-tert butyl or
f)Z@ﬂ?ﬁﬁE‘H@i‘? 6dbkn; Flsrh R7is" (wherein Ris -CH2CH2Rd);
9}21% - NHSQ2CH3, - NHOOOH3, or -CF3; and
3If-’\>2 have t he nmeanings given in claim1; and 25

hpt@ﬂg@ﬂ@ﬁy@a&ly acceptabl e salts and esters thereof.
16. The compound of claim1l, wherein X1 and X2 are
i) @HEC(CHs)on

j) -CH2-[4-N-methylpiperidinyl],

k) -CH2CH2R® (wherein R® is -OH, -OCHs, -OCH2CH,OH, -OCH,CH:0CHs, -CN,
-CF3, -SO2CHa, -SO2NHa, -SOsN{CHa)2, -CONH5, -CON(CHa)z2, -NHz, -NHCOCHS,
-NHSO2CHjs, -N{CHa)2, -N{CH2CHs3)z, -N{CH>CH2CHs3)2, 1-pyrrolidinyl,
1-piperidinyl , 4-morpholinyl, 2-isothiazolidinyl-1,1-dioxide, or 2-tetrahydrofuranyl),

) -CHoCGHCH2R® (wherein R® is -OH, -OCHa, -SO>CHs, -SO,CH2CHa,
-SO:N{CHa)z, -CN, -N(CHj3)z, -N{CH2CH2CHz)2, 1-imidazoyl, 1-pyrrolidinyl,
1-piperidinyl, 4-morpholinyl, -COOCHs, -COOCH.CHjs, -COOC(CHzs)s,
-CON(CHz)z, -CO-R' (wherein R'is -CHs, -CH.CHs, cyciopropyl, phenyl, 2-thienyl,
3-thienyl, 2-furanyl, 3-furanyl), -COCHx-R? {(wherein R is H, -NHCH-CH,OH,
-NHCHCH-OCHSs, -NHCH20H2N(CH3)2, 1-piperidinyl, 1-{piperidinyl-4-methanol),
4-morpholinyl, or -N{CHjz)-(3-(1-methylpyrrolidinyl)),

m) -CHz-CO-R" (wherein R" is <OCH3, -OCH2CHa, -NHa, -NHCH:CH(CHa)z,
-NHCH2CFs3, -NH-cyclopropyl, -NH-tert-butyl, -NHCH2CH2CH-OH, -N{CHa)a,
-N{CH2CHs)z, -N(CH2CHzOH)5, -N{CH>CH>OCHS)5, -N(CHs)CH-CH,0OH,
-N{CH3)CH2CH-OCH3, -NHCH-CH-OCH;3, 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-acetyipiperazinyl), 1-(3-oxopiperazinyl),

n) -SO:R' (wherein R' is —CH3, -CH>CHa, -CH(CHa), phenyl, 4-methylphenyl,
4-propylphenyl, -CF3, 2-thienyl, 3-thienyl, -NH,, -NHCH3, -N(CH3)2,
-NHCH2CH2OCHg, -N(CH>CH>OCHSs)2, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl,
1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl), 1-(3-oxopiperazinyl}),
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R3is WD 2007/ 063013PCT/ EP2006/ 068748 R4i s- OCH3,
or -OCH(CH3) 2; Rbis-O; R6is-S2R (wherein

- OCH2CHS3,
b S , l-pyrrolidine, -NHtert-butyl, - ,
wo SRR P sRri ot s* (wherein R 15 - CHECHETINOGRTS

Rhi s4-nor phol i nyl, 1-pyrrolidinyl, 1-piperidinil,
-NH2, or -N(CH3)2; and Rl and R2 have the neani ngs

o fO8 thetelt A4 ohlr R ST GHB SBG AR AR By, pitrienyt,
3thiewperRHR, XHEAY XRCALE, 1GhyirrdRdirfy|, 1-piperidinyl, 4-morpholinyt,
1-piperazinyl-4-ethanol, 1-(4-acetylpiperazinyl), or 1-(3-oxopiperazinyl)),

p) 4-tetrahydro-2H-thiopyranyl-1,1-dioxide,
q) 4-piperidinyl-1-acetyl,
ry 4-piperidinyl-1-dimethylcarboxamide, and
s) 3-tetrahydro-thiophenyl-1,1-dioxide;

10 |
v) a substituted oxopiperazine of the formula

AN

kn/N‘-R

o

wherein R is -H, -CHjs, -CH>CHs, -CH>CHzCH3s, -CH-CH>OH, or -CH-CH-OCHS3;
15
and

vi} a substituted piperidine of the formula

. ,:'I\ ho\
R .

wherein Ris -H, -COOCHs3;, -COOCHgCHa, -CONHp, -OH, -CH2OH, -CH>CHOH,
-CHz-N(CH2CHzs)z, -CHo-(1-piperazinyl), -CH2-(1-(3-oxopiperazinyl)),

-NHz, -NHCOCHs, -NHCOCHzNH,, -NHCOCHNHCH3, -NHCOCHN(CHa)2,

_ -NHCOCHN(CH2CH2OH)2, -NHCOCH-N(CHCHOCHS3)2,

25  -NHCOCH:NHCH>CH-0H, -NHCOCH,-(1-(4-acetylpiperazinyl)), -NHCOCH-(1-
(3-oxopiperazinyl)), -NHCOCH-(1-piperidinecarboxamide}, -NHCOCH:-(N,N-
diethyl-1-piperidinylcarboxamide), -NHCOCH.-(1-(3-hydroxypiperidinyl)),
-NHCOCH;-(1-(piperidinyl-4-methanol)), -NHCON{CHa)2, -NHCSNHCHj3,

20
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R4i s- OCH3, -OCH2CH3, or -OCH(CH3)2; 15R5is-d;
Fei s- SO2R (wherein Ris -CH3, 1-pyrrolidine,

WO Eé}jlﬁ-mt;s%g_lzbut yl, -NH2, or - N(CH3) 2); RY7isi s&ém%@k&s.m

CH2CH2Re. ); Reis-S02CH3 or -S02CH2
20 R1 and R2 have the neanings given in claim1; and
-thH@BMd)%hut N HyCddEpt anyrml'@mﬁg -piperiditybris(4-her eof .
1%. The und of clﬁa V\/nerel n 25Xi and X2 are
me V;p'ﬁgr or - OCH( CH3) 2;
R5is-d; WO 2007/ 063013PCT/ EP2006/ 068748

and the pharmaceutically acceptable salts and esters thereof.

2. Compound of claim 1 wherein X1 and X are -Cl.

3.  Compound of claim 2 wherein R® is -C(=0)-R’.

4.  Compound of claim 3 where R® is hydrogen; R* is -OCHa, -OCH2CHsa, or

-OCH(CHa),; and R® is -G(CHa)s, -C(CHs)2 OR (where R is -H or -CHa), -C(CHa)2
- CH-OR (where R is -H or -CHs), -C(CHs)2CN, -C(CH3).COR (where R is -CHs),

-SO2R (where R is -CHa, 1-pyrrolidine, -NH-tert-butyl or -N(CHz)2).

5.  The compound of claim 3 where R* is -OCHa, -OCHoCHa, or -OCH(CHs)z;

R’ is -Cl; and R® is -SOR (where R is -CHs, 1-pyrrolidine, -NH-tert-butyl, -NHa,
or -N(CH3)2).

N.

6.  The compound of claim 3 wherein R is R and wherein Ris
- -CHCOR".
7. The compound of claim 6 wherein R" is 4-morpholinyl, 1-pyrrolidinyt,

1-piperidinyl, -NHp, or -N(CHs).

+
]
I

"\N_’\
8.  The compound of claim 3 wherein R’ is "R and wherein R is

—CH2CH.CH2R®.

9. The compound of claim 8 wherein R® is -SO.CHj; or -SO,CH>CHs.
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R6i s- SO2R (wherein Ris -CH3, 1-pyrrolidine,
-NH-tert-butyl, -NH2, or -N(CH3)4; R7isn (wherein R

WO 5‘%7_/2 §3fLH2RAS;  Rdi s- SO2CH3, - NHSO2CH3, - NHCOREBwpSios/068748

and 5 Rl and R2 have the neanings given in
claim1; and pharmaceutically acceptable salts and
esters thereof 19. A conpound of cI Jali m 1 sel ected
fromthe group consisting of:
10rac- (4S*, 5R1- 4, 5- Bi s(4-chl orophehy (4 (tert-but

141 - FrE ARGl Sttt ¢ S0 BUfiidorein

isSRHAZHAR] [ 4, 5- Bi s(4-chl orophenyl) - 244-(tert-butyl)-2
- et hoxy- phenyl ]-4,5- dinethyl-4,5-di hydro-1
H i m dazol - 1-yl | car bonyl ] - 1- pi per azi nyl i acet yl Fnor pho

in 4 =
14 [T somesie 21 4im 10 wherain B is;S0pCHe MHSQ5 ey
-NHROQ e oy 1TF4, 5- 15di nmet hy1-4, 5-di hydro-1

H i m dazol - 1-yl ] car bony1] - 1- plperldlne (4S, 5R) -

1- 114-[[ 4, 5- bi s(4- chl or opheny1) - 2444 (tert-butyl)-2-et

hoxy- phenyl]-4,5- di nethyl-4,5-di / 1 Hi

m dazol - 1-yl Thcarbonyl - 4-[ 3- (nethyl@ﬁyN
12 f Onﬂ'ré Ebﬁ@%hhdﬁjf RfRPF WhePein R I§4S, S and R is is

bi s(4-chl orophenyl) - 244-(tert- butyl) - et

4ﬁﬁm@hmMeﬁN1]mﬂpﬁaniﬁﬂﬂﬂﬁohﬂﬁ 4,5-di hydro-1 Hi

m dazol - 1-yl | carbonyl L 443, 3, 3- trlfluoropropyl]

pi per azi ne,

12 14T|héé§m’é>8hﬁa ol iy | ein 2- et hoxy- pheny1) -4, 5- b
- (4-chl'oro-phenyl)-4,5- di nethyl-4,5-di

hydr& and dazoe G- car bonyl kpi perazi n- 1-yl | - acet ani de,
2 {4m8 (4S5 0. |

R)-2-(4-t grt-B&@-%-’et hoxy- phenyl) -4, 5-bi s-(4-chl oro
- pheRYy1) -i4, 5- -OCHs, -OCH2CHs, or OCH(CH3)2,

25di npt hyl- 4, 5- d:qﬁ/dro i m dazol e-1-car bony pi perazi

1
n- 1-*§i| | - TiSpyr r $HCiae TGlCHai WEn biBeTgn g 18 W& -CHs), -C(CHa)2
CH-OR (where Ris -H or -CHa), -C(CHs)2CN, -C(CHs)2COR (where

Ris -CHg), -SOzR (where R is -CHa, 1-pyrrolidine, -NH-fert-butyl or
-N(CHa)2); |
R® s hydrogen;

r
I3
'

KN/\
N.
R is s R (wherein R is -CHCOR");
R" is 4-morpholinyl, 1-pyrrolidinyl, 1-piperidinyl, -NHz, or -N{CHs)s;

and

- R' and R? have the meanings given in claim 1; and

pharmaceutically acceptable salts and esters thereof.

14.  The compound of claim 1, wherein
Xt and X; are —Cl;
R® s -C(0O)-R’;
R* is -OCHa, -OCH2CHa, or -OCH(CHa3)s;
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N-(2-{4-[(4S,5R) -2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5
- bi s- (4-chl oro- pheny1l) - 4, 5-

wo 9 RERYS - 4, 5-di hydro-i m dazol e- 1- car bonyl | - pppehdZiobnes74s
1-yl}-ethyl)-acetam de. WO
2007/ Q63013PCT/ EP2006/ 068748 20. A conpound of cla
sel eEfed & om t@@‘dﬂaurﬁ(&i‘ﬂtﬂz &R dyhete R is -H or CH3) C(CHS)E
N-(2-14-[ (4 P
S %‘%ﬁ%@ﬁ 4 pr?é néﬁé} %ééhgfélﬁr C(CHy)2COR (where
met hyl- 4, 5i-|él dh-lé Hr-SO-Rjvetaste IR is1-Cldd, Hopmyrrddioi rpes -BiE- fert-butyl or
n-1-y1}- etm( H; met hanesu | fonam de, 5[ (4S,5
R -2-(4-te } =1 2- et hoxy- phenyl) -4, 5-bi s-(4-chloro

- phepyl) 5-d 4,5-di hydro-i

> m dagizl 143y1H4h¥§ H%foxy et hyl ) - pi perazi n-1-yl1l-neth
anone, (S)-4-[(4S,5
R)-2-(4-tert-But y,’& re.%hoxy-phenyl)-4, 5-bis-(4-chloro
-phenyl)-4,5- di “nefhyl-4,5-di hydro-i mdazole-1

car Bony 1. 1 - et hy I PheRgL Azt D - LRI Rege ¢

met h

105-hé45 RR) - 4.SORER; bf-SOLCHICPREANd) - 144- (3- met hane
sul fonyl - propyl) - pi péerazi ne- I-carbonyl]-4,5-di

met hyl-4,5-di hydro-1 Hi mdazol-2-y1}-2-
R SRR theshRihol Pl P4 PgRGenes 1 to

10 phéﬁné"celﬁchﬂ%&c%eﬁ:gébre‘l‘sﬁs%rﬁiééte@ih@rrébfphenyl) 4, 5-di
: di hydro- 1Hi

m dazol 2-y11- 3- et hoxy- phenyl } - 2- met hyl - propi oni tri I e

1%522-&6{082@%][5?%%3'%} Ic,"?lﬂerceﬁrl] or o- phenyl ) -144- (3-meth

anes)} hna W -drecall) -
pi perazi ne-1- carboné ]-4,5-di nethyl -4, 5-di hydro-1Him
y:

[ dazBI - 2- 55511 3=tPo sphenyl ) - 2-net hyl -propionitrile,
N-[ 2R (14 {{4S, 5 )
15 fs 1 QP e QG HeCHs, o OGH(CHa)=:

R) - 4 -Bi s- oro- pheny cyan '
met hl}iF meishy| ) G(Ckég)ﬁoa@((h-mﬂ(])ﬂ {WhEFele mat—Hycbr 4CH3)di-C(CHa)z
hyd 1
o ori ! ebREOH, G R dn fa or “BHBS BILHE.EN! *¢(cAD.CoR (where
R is -CHa), -SOZR‘(wher-e- R is -CHs, 1-pyrrolidine, -N_H—fert—butyl or
-N(CHs)2); |
20 - R® is  hydrogen;
’\N/\
N\
R” s R (wherein R is =CH2CH.R®);

R s -SO»CHs, -NHSO,CHas, -NHCOCHs, or -CFs; and

R' and R? have the meanings given in claim 1; and

25 pharmaceutically acceptable salts and esters thereof.

16.  The compound of claim 1, wherein
X1 and X, are —Cl;
R® is  -C(O)-R’;
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N-[2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[4-(cyan
o- di net hyl - net hyl ) - 2-
Wo% Y1 lphenyl ]-4,5-dinethyl -4, 5-di hydro-im d@g’f}lﬁ’zaosﬁssms

onyl | - pi perazin-1-y1)- ethyll-acetam de an

2 (4-{,(4S,5R) -4, 5-Bi s- (4-chl oro- hen 1)-1-[4-(2-hydro

xy- effyl ) @i pePSHs, 1CHCHa5w: biis)a;, 5-di

rreth}%4?d| h Iro-1 Hi

m dazol - 2 1} 3¥&t hoxy- pheny1) - 2- net hyl -

propiRSni tid | e.-SOYR B0RFER0E3BHEL] ERRORAGRES MB-2k-tuty!, -NH,

conpound of cl a| m 1 selected fromthe group

consi stin§ dN(CH2);4- {(4S,5 R -4,5-Bi s-(4-ch lo ro-p

henyl)-1-[4-(1 ,1 ;di oxo-tetrahyd ro-2 Hthi

opyran4-yl)-pi per;'gzi n e-1-carbonyll-4, 5-di

met hyl-4,5-d hyd 40NT Wi nidazol - 2-y11-3-eth

oxy5phenyl ) - 2- net hylk)mal onitrile,

2- (4R{ (4SiSR) - i 5- Bi s- (41 CM}mreirpﬁeﬂyGHG’DFB'l) (cyano-d

i met hyl - net hyl ) - 2- et | ].-4," dlrrethl-4 di hy

i or Pt ol & A ERIIGHOVE SIS TPAPEY el Naer N(CHs):

apd4- ((4S SR) - 4, 5- Bi s- (4-chl or o- pheny1) - 1- { 4- 12 (1,1-d

I 0X0-i sot hi azolidin-2-yl)- ethyl]-pi perazi
Rhand-Rahéne thelimeanbgdigivan inydaitn 5; dndhyd ro-1 H |

1 dazol -.2-y1) - 3-
P %%‘P?ﬁ%%&?‘%%é%%ﬂmébﬁ‘?ﬁﬂ% angd egeehinereefe,
2-(4-{(4s, 5R) 4, 5- Bi s- (4-chl or o- pheny1) - 4, 5- di net hy1-
1-[4-(2-o0xo0 rrolidin-1-ylethyl)- plpera2|ne l-carb
1Bny1Th&CQITthhmy @-claim i wherin 2- y1} - 3- et hoxy- phenyl ) -

2- t itrile,
2- {2R ?ﬁé@@orgl 4-(1-Acetyl - pi peridin-4-yl)-pi perazi
ne- 1REar bigny 1] =@ Jafs (4-

15ch| gr o- phenyl 5-di net hyl-4,5-di_hydro-1 Hi
i daﬁol 2lsy1] - @i“ao@ﬁ'ﬁt@ﬂyﬂr- @CH&WL- propi oni tri
le, ps is

R -Cl;

4- (4- (48 5R) 47%- Bi s- (4-chl or o- phenyl) - 2-[ 4- (cyano-d
i met Ry - nigt hyl- B@FeMmehEnglq,‘,H@, B-pyimotitiing 1 - MH&ed"rHILMyI -NH,,

dr o-i m dazol ar bonyl | - pi perazi
n-1-y1)- p?'bé\?(lctjj"’q('iéi carboxylic acid isopropyl ani de,

20rac-(4S*,5 R*)-4,5-Bi s-(4-chlo ro-phe

nyl)-2-[ 2- et hoxy- '-( rroh di ne-1-sulfonyl)-

phenyl1-4,5-di et , 5-di hydro-1H i m dazol e and

racAéi48* 5R1-4-[ (4, Ns (4-chl oro- phenyl) -4, 5-di meth
&- diisydr ois1H- i i dazﬁ| mw¢mmu&f%ﬁwmﬁéﬁhoxy

-bengenesyl fonamhge. - o 50,CH.CHa: and

R' and R? have the meanings given in claim 1; and
pharmaceutically acceptable salts and esters thereof.

18.  The compound of claim 1, wherein
X1 and X, are —Cl;
R® s -C(0)-R’;
R* is  -OCHs, -OCH2CHs, or -OCH(CHa)s;
R is -ClI;
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25 22. A conpound of claim1 selected fromthe group
consisting of {(4S,5

wo%mfl}m%l?' s-(4-chl oro-phenyl) - 2- [ 2- et hoxy- 4- (gﬁ"rfﬁ‘%%og}oﬁs’ms

su lf nyl)-ph enyl] 4 ,5-di nmethyl-4,5

hydro-i

m daBdl - 1151} - S0FB(wharetmBdal-Cothy I -pyrefigne, pNpeeszdutyl, -NHs,
nl -yl] e) WO 2007/ 0630131" CT/ EP2006/ 068748

2-(4- {(4S°5&?@q§2 Bi s- (4-chl or o- phenyl) - 242- et hoxy- 4-
(pyrrolidine-1-sul fonyl)- phenyl]-4,5-dinmethyl-4,5-di

hydr o-i m dazol e- ;:L rbony1} - pi perazin-1-yl)-

acet am de,
2-(4-£(4S,5R) - 4 SLBL,EN - chl oroF{phen 1) 242 et hoxy- 4-
(pyr Rl i disne- 1- sul f ony (wherein R is

5phe yl] 5 di gt o] carhony
1} - p| ber a? %ﬁe%l é’)ﬁsr(?ﬁé\ﬂ ﬂﬁ%%héﬁo@% %B
NA2- (4- {(48 5R) , 5-Bi s- (4-chl oro- phenyl) - 242- et hoxy-

4- (pyrgol i di ne-1- sulfon l%j
RoreRyi] bavesthé meaRingsgivehing/ain 1; dazol e- 1- car bony1

PhaR B A oo g e otV 2 12- et ho
Xy- 4- (pyrrolidlne 1-sul fonyl) -

1%henéégo r‘% 911§ Ig%@ p,ﬁej?ec(%gg %&?ﬁl&g%%%oconastmg t}onyl

rg458|s(4 chl oro- phenyl ) - 2[ 2- et hoxy- 4- (py
% @13‘%@*}'0&% )2 el iy - ethoNy-shehyly-4,5-

din‘étH 14%0%)?6"5 ?T?HZ%ﬁanol y1}44-( 2- hydr oxy- et hyl)

rdz in ne,

5 S PR R DA MR B
ditnath{lys badi ﬂﬁﬂr‘om Ham(tlaz%i Y Jchirbai]= Ppipdradnglldueylt-heipholine,

t zenesul f onanm de,

4% {Ef)gag& ﬁ$4 %ﬁ(%Fgﬁép@Hwme(mdwﬁ -2 MOXY-PHRRYY-4,5-

diptethg- ‘ﬁEﬂhWQ W%tﬂﬂm&ﬁ Ofﬂ)cﬁfbﬁwdifbpmlﬂmmnyl | - pi pe
razin-1-yl}-acetam de ,

(4 ER)4 5[ bR Bkié( @caosomtmrwmwmmutyne Sthobaprthieniyll-4,5-

dlgj&ﬁ%ﬁﬂé%&@é@u I%n gﬂzﬂ% mcglf'goenry 9fu[%y(me%hy!suI?onyl)propyl]

pi ofdAna, 5R) - 4, 5- Bi s- (4- chl oro- pheny1) - 144- ( 3- net hanesu
fonyl -'propy1l) - pi perazi nel-carbonyl ] -4, 5-di net hyl -

adisHyy i -
Sf'j %fh &ﬁgﬂys[ﬁenzen sr?ef naigui &g,-,t btﬂyf)&let%o‘x‘{? dh%nyl] A
dlmethyl -4,5-dihydro-1H-imidazol-1-yl]]-carbonyl]- 4-[3,3,3-trifluoropropyl]-
piperazine,
2-{4-[(48,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide,

2-{4-[(45,5R)-2-(4-ter-Butyl-2-ethoxy-phenyl}-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl}-1-pyrrolidin-1-yl-
ethanone and '
N-(2-{4-[(43,5R)-2-(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazoie-1-carbonyl}-piperazin-1-yl}-ethyf)-acetamide.
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23. A conpound of claim1l selected fromthe group
consi sting of

w0§00{7ﬁ1€'§135R) 4, 5- Bi s- (4-chl orophenyl) - 144- ( 2-

net hanesul f onyl am noet hyDpi per azi ne- 1- car bonygﬂmzmgﬁlgﬁsns
i met hyl-4,5-di hydro-1

2030i Ai QtEROUIT gﬂcplamn fl gedediad jronp thehgoug-cpnsigiogyenze
nesul f onanm de, WD 2007/ 063013PCT/ EP2006/ 068748

NN2HAA4 S BR) (244~ 4er[tBu¢ya—2-eth0xy-phenyl) -4 5-bis-(4-chloro-phenyl)-4,5-
tert-Butyl sul fam ¢hl or 0- 2- et hoxyphenyl) -4, 5- bi

ditghy SRR Ram d5zole g eRroRarpRStadRal--ckhyl)-

n{&f?ér{éslﬁ]fgﬁgﬁhﬁgl car bonyl kpi perazi n-1-
yl'yethyl)acetaride, 5-{(4S,5 R)-4,5-Bi s-(4-chlo

(ﬁg%n;@ %@rﬂ‘%ﬁyl?gﬂwm&%yfg'bﬁ% %ﬁlor@ -phenyl)-4,5-dimethyl-

4Jﬂ-airhydmamdélzqﬂ'ﬂ-yl}l—[#ﬁmhyldmwlemyt)mlmrazm-1 -yll-methanone,
et hoxybenzenesul f onam de,

? 4{(4&5@244595%@42%@@ ih@rmpdfﬁrl’isimmdimlp!‘ibﬁ?‘l)@ ,5-
0XO0- rrolidin leth i perazi ne-1-carbo
du]neghﬂr4 ﬁ thygdre- [mldazole—1 -carbonyl]-1-methyl-piperazine-2- carboxyllc acid

L}pf@ kflgzol - 2-yl}-N-tert-butyl-2-chl oro4- et hoxybenzen
onami de,

5 ][g%eéé‘hgr@% 5@ g%lgﬁ’g p:her ) yh)- Etu 4y 3 H1 Et%mégulfénﬁhﬂrgp?l) %lperazme
1 Aty hnﬁ&dlbneﬁhﬁ ﬂsiﬂawwb 144%@ahuﬂ22n[}mw@hgim SBbxy-N,N-

bon%l k I perazin Iéiﬂ acet am de
digyet l(t@nze@esulm:ﬁw fanoyl- 4-chl o

ro- 2- et hoxyphenyl) -4, 5-bi s-(4- chl orophenyl)-4, 5-di
rave?f-l{&ﬂ%*ﬂ:b‘“) 4h§ftBl$1M dﬂaﬁaﬂie@ythﬂc&mmﬂwmj&dmrwn H

B2 o sy a5 e MtoMB oy r o | i ne- 1.

LA et anpﬁlo?c'a%h%nvaa P hatsu Ry ropy)-

gé a%.rﬁéSH gﬁ;@?ﬁylﬁa%ﬂm’fe}th 4 @ycg. ﬁ%ﬂom G midaol fzw%ﬂﬁéky

chl or o- pheny1 di nethy1-4
plrarop)e2-miethylopropigriirié.4- ( 3-

20nmet hanesul f onyl propy1l) - pi per azi n- 1-yl ] met hanone and

N¥[aq4({ﬂ$ 584,548 5+ Bichidrd-phHenyl) ihphidyan2-dithethtangthg) -

e BarY ohgRY b gmetyBa S e ey migazoler -Raehagyy-piperazin1-yi)-
eth?g%é{ﬁgﬁéﬁ,]fo;énﬁdgonpound of clai ml selected from

group consi sting of '
| Qr. AR R - tn_

NEBL 4B SHL 32 (168l HA YA B ndhn
ethoxy-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-
ethyl}-acetamide and
2-(4-{{4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(2-hydroxy-ethyl)-piperazine-1-
carbonyl}-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxy-phenyl)-2-methyl-
propionitrile.
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sul fonyl) - phenyl ] - 4, 5-di net hyl - 4, 5-di hydr oi m dazol - 1-
y1lH4- ( 3-

Wog&g}i}?i@ful fonyl propyl) - pi perazi n- 1-yl ] net han?@fmmooﬁmﬁsms

rac- 5 R*)-2-(4-Chlo

r o- 2- et hoxy- 5- net hanesul fonyl ph e nyl)4,5-bi s-(4-
chl or ophenyl) 4, 5-di nethyl-4,5-di hydro-1

Him dazole, W) 2007/063013PCT/ EP2006/ 068748
21 ( 4SATmEbUnt dihtlaino 1 Zedddiod yrotn thet granpdnsing-afheny
1)-4,5-bis-(4- chlorophenyl)-4,5-di nethyl -4, 5-di

2f(¥C{(4E 5/)-405.80- (4chikiro{p4|eh$r) 1np1t.h PaiHe- tfe@rahéﬁrde-thlopyran-

per azi ].met hano (4
4;%))@[@9@251951 (c:@:l@wpgd]zﬁ@dl methy[-4 5 dlhydr0-1 H-imidazol-2-yl}-3-ethoxy-

o gD oy o e L, e nen
R i e U L

pReSIP Asﬂdﬂﬂmlrl—ztl&dlﬂ yefrolimid@idien esatbb ayly-biger@amt-yipiacetamide,

perazi net hano n e,

2f[aﬁ(¢‘s Bﬁﬁﬁ*s B%l(ﬁcﬁro%—?)h@ﬁyﬁm RI-2- Aheekb=idofhi £4gRBlY-yI)-
eﬂhyl]mlplemalnﬁe’l}cgul}orﬁﬂ}e& BesinatieyiZoRiditydre- 1chtmidazol-2-yl)-3-

eﬁp&}‘ﬁﬂ%ﬁwﬁﬁﬁm%@wéépﬁﬂfﬂ? CCarbonyi &

5-di d 1 H t b
S8 'B}ss-ié%ﬁﬁmdph'@n%@% ﬁ*@e@&fidgég sEPy o Tdin-1-yl-
1 - -
%?Bgﬁ[e%%tﬁziretsi af y1 ﬂ':‘:&%)%@ro - 1m1deszol 2y1}-3 Setlszycﬁhenyi) 2
methyl-@rppibeityie) - 4, 5-di nmet hyl - 4, 5-di
hydr o-i m dazol -1-yl | - pi perazi n-1-yl -nmet hanone,

21443, bRp,1 4R (1 2A¢etyl-piperiBin-3-14)2ipefaaine- ploarydnyi}44, 5-lis- (4-

cmgé:?eﬁer'aaﬁhiz%@m%thwaﬁt,@owpy@raE@ﬂaidlq«zokzyﬁi P —

2-{4-1(4S, 5
m%ﬁ@ p?oﬁ?éiit’rﬂiebui yl[ ( - et hoxy- ph

SRS S it G BRI oo BB o
phenyl] -4.,5- dlmethyl-4 5-dihydro- |m|dazole-1 -carbonyl}-piperazin-1-yl)-piperidine-
1- carboxyl:c acid lsopropylamlde

rac-(43*,5 R*)-4,5—Bisf (4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-
phenyl}-4,5-dimethyl-4,5-dihydro-1H-imidazole and

rac-(4S*,5R*)-4-[(4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-
2-yl]-N-fert-butyl-3-ethoxy-benzenesulfonamide..

22. A compound of claim 1 selected from the group consisting of

{{48,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-phenyl}-
4,5-dimethyl-4,5-dihydro-imidazol-1-y!}-[4-(3-methanesulfonyl-propyl)-piperazin-

1-yl]-methanone,
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rac- (4S*, 5R*)-2-(4-Brono-2-et hwy-phenyl) -4, 5-bis-(4-
chl or o- phenyl) -4, 5- dinethyl-4,5-di hydro-1

, 5R1- 2- (4- Br onp- 2- et hoxy- phenyl) 4,5
hl or o- phenl -4,5- 25di nethyl -4, 5- dr0| m
2ddz{b48 5R)yi15-Bisr(4 shimsomnyﬁtz ﬂ&@thnyv 4p pygplidine-{ysulfonyl)-

pRERTG4 exdiinestyldes Iy B g odzplertrcboprbRip 24w
ab&hiide 4, 5-di hydro-1 H m dazol-2-yl1]-3-ethoxy -ph
en y pr opa n-2- ol and

S{g@%bﬁ 45, ﬁ%{% _f&hﬁi?b%%npbﬁzlwlém%xﬁ @yRerdinBbesykdnyl)-

WO 'z'boiﬂi{%% ol e, PETIEP%OXGIMBMS

' phgrmylb4;56dlmedih3ﬂe4 5ﬁ4ly311ﬂo-l (redansierd reasbonyhplpesazipyitylh -

pg’é@@f@)gé@% Lm%2882?068748 26. A corrpound of claim1

NS SR 5B 5 BB Ry o BeRpry-4 (Rysaicingiy spifony)-
pglél%]é)l-S%l eghggcf Qﬂlhﬁ:lré imidazole-1-carbonyll-piperazin-1-yl)-ethyll-

ro-im -car bony Lpl perazin-1-yll-acetanmd
methanesulfonamide,
5{(4S, 5R) - 4, 5- Bi s- (4-chl oro-phenyl ) -2[ 2- et hoxy-4-(1-h
Ny[@r @x{f4 3 SRt 5 Biet(ich)oro-phenyl)-2-[2- ethoxy 4 (pyrrolldme 1- su[fonyi)—

DR Sl SR b A e rGATRO A PIRSY VAR ety

4S, 5
%téﬁ”gé& s- (4-chl oro- phenyl) - 2-[ 2- et hoxy- 4- ( 1- hydr oxy

4 &Pt byl pat D
T e
4 gedinhyel 5-dihydro-imidazol-1-yl}-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-
{(4S, 5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[2-et hoxy- 4-(1-h
my Qﬂaﬂ-el met hyl - et hyl ) - phenyl ]-4,5-dinet hyI , 5-di
dro-i mdazol-1-y11- [4IS ydr oxy- et hyl) era2|

41{ 4., 5?‘014,5@31%@&1@0 pheny (14L4{@1$ anesulfonyi Sropyl)-piperazine-
1 RerdoriPh - e L SRR i RSO RO Y- bR oy

bé@ﬂﬁﬁﬁmﬁbnﬁnﬁkdlnethyl 4, 5-di hydr o-i m dazol e- 1- car bon
yl| - pi perazin-1-yl)-1- pyrrolldln 1-yl - et hanone,

2-{4-[(48,5Fi)~2-(4-tert—ButylsuIfamoyl~2-ethoxy-phenyl)—4,5—bis-(4—ch|oro—phenyl)—

- 4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyll-piperazin-1-yl}-acetamide ,

rac-(4S*,5R*)-5-[4,5-Bis-(4-chlorophenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-
2-yl]-N-tert-butyl-2-chloro-4-ethoxybenzenesulfonamide and

S-{(4S,5 R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(3-methanesulfonyl-propyl)-piperazine-
1-carbonyl}-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-N-tert-butyl-2-chloro-4-
ethoxy-benzenesulfonamide.

23. A compound of claim 1 selected from the group consisting of

5-{(4S,5R)-4,5-Bis-(4-chlorophenyl)-1-[4-(2-
methanesulfonylaminoethyl)piperazine-1-carbonyl]-4,5-dimethyl-4,5-dihydro-1H-
imidazol-2-yl}-N-teri-butyl-2-chloro-4-ethoxybenzenesulfonamide,
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Ni 2- (4-{(4S, 5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[ 2-et hoxy
- 4- (1- hydroxy- 1- net hyl et hyl ) - pheny11- 4, 5-cl i net hyl - 4,

WO%{% OF:LGa § 0- i m dazol e- 1- car bonyl | - pi perazi n- 1- Y&} mpaooe/o68748

cet am de,
20N—[2 (4 {(4S, 5R) -4, 5-Bi s- (4-chl oro;hen yl) - 2-
Nol{4S AR )4 (2higdRoloy tert- B@qulfamoyM -chloro- -ethoxyphenyl) 4 5 bIS -(4-

S v L S L A e

H}étﬁ%)é@taﬁm@e Bi s- (4- chl or o- phenyl ) - 2- [ 2- et hoxy- 4- ( 1- h
ydr oxy- | - met hyI et hyl) -

5&?@(}% 445@@ hr@fbpﬂe#w)dnmeémlyumﬁ@wt)pﬂpéféﬂﬂemcamony|] | ‘

0XO- tetr
4jgdimtbyyd, 51‘01'*4)!@@)1 W'mmi A-yi}-Yaternmitylrohioro-4-
QS?XXELB* 5R*?f 4. 5: |s (4-chl or o- phenyl ) -2-(2-i sopropo

FRAHIRY BN

QNS 4, 5. dimethyl-4,5-di hydro-1

55@%&%&&%&@%0"7 AR el GlaaRe 2 pyriolin-1-y-

bibthedi -carbonyl]-4, -dihydro-1H-imidazol-2:y1}-N-fert-butyl-2-chloro-
eﬁ?sﬁ%gs* 5R*) CA?rSOn | %rgro pl)mier?yzo QI} |esopl§tgpo

47qthdxymnhengs¢fmwm §ieA 5 di nmethyl-4,5-di hyd ro-i
m dazol -1 -y1144-(3-nmethanesu Ito nyl-propyl)-pi
24 &S, 5R)-R-(by it Botyiet fmemoyh - chloro-2-ethoxyphenyl)-4,5-bis-(4-

hprariskyDi é@e%&%ﬁe‘%w}yﬁo' HGRARLET PATROBY i biRRRg DT Y-

j 1- car bonyl kpi perazi n-1-y1}- acetam de,
a?%%ﬁgé§4 [(43*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-(2-is

(PRSI PRI ch ol

chroraphenyh-#5dimethydacieihydroimidazole-1-carbonyi]-1-methylpiperazine-
rac-4- RAS*, 5R1- 4, 5- Bi s- (4- chl or o- phenyl) - 2- (2-i soprop

2 GRpoRylE RILCHHE BpiET-

4, 5- di mathgl 4, 5-di hydr o-im dazol e- 1- car bonyl kpi peraz
ram(@*@{%) [4 -Chloro-2- ethoxy -5-(pyrrolidine-1 sulfonyly henyl}-4,5-bis-(4

cﬁlaﬁj %ﬁ{@ l%l ﬁllé é rﬁ)}I’j QY- ?ﬂ8§¥4é52d( 2-i sopropox
52%%‘%1‘#)%133 ﬁ'&lj ﬁ%-ﬁ) oxg( rro e fo yﬁpﬁé’r#;)i] E 5%35 ~{4-

cHiI@ﬁJ bH&ylﬁR@dﬁneﬁhﬂ Alsscdh éﬂoﬂh@d@hﬁmw )42l 2- et hoxy- 4
-(1 t hoxy- 1- net h | et ylmdﬁ_{]enyll 4,5-di net hyl-4, 5-d

rrietf;ane@uﬁenylmm)opf@eraz"z gthangne and
R) - 4, 5- Bi s- (4- chl or o- phenyl ) - 2-[ 2- et hoxy- 4- ( 1- met hoxy
rac1(4|$ét33ﬂ) 2etiis(J-ch Impb’rdal]lyl)q:ZHQtﬂth@tM Trethexytshipyrrelidime-1-

sulponyﬂpﬁenylfier 8I#Xe]t}’|yp4 B3GR 3Z(<':lrr:]) 1’L Hym?dazole

24. A compound of claim1 selected from the group consisting of
{{4S,5R)-4,5-Bis-(4-chlorophe n'yl)-2-[2-eth.0xy-4- methoxy-5-(pyrrolidine-1-
sulfonyl)-phenyl]-4,5-dimethyl-4,5-dihydroimidazol-1-yl}-[4-(3-
methanesulfonylpropyl)-piperazin-1-yljmethanone,
rac-(45*,5R*)-2-(4-Chloro-2-ethoxy-5-methanesulfonyliphenyl)4,5-bis-(4-
chlorophenyl)4,5-dimethyl-4,5-dihydro-1 H-imidazole,
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acet ami de, frac-(48*,5 R*)-4,5-Bi s-(4-ch |oro-ph
enyl) - 2-[ 2- et hoxy-4- ( 1- net hoxy-1 -

WO%BBXJO § hyp-phenyl ]-4,5-di nmethyl-4,5 -di hygc’i&l'hoomssms

1-y1}-[4-(3-nmethanesu If nylpro pyl)-
perazi n-1-yl]-nmethan one and 25{(4S,5
[{#R§p,5F3)52- Bﬂ—é}f’(lmme%eﬂnmcywremtmaneslﬂ hph@nyi) ¢ 5-hist( I4<-)xy

cHg ) A8 et P aldr G U FATT  o- 21t hi op
%%r} 06¥O?gﬂbcgyggﬁ%rg/@rgé‘é 8 ZSéhﬁféggre}pound of claim

: -1?ﬁ‘isﬁ,-?E%ﬂ!%.%?ﬁ?@%‘?@ﬁ?i’ﬁ%@?fhoysesf"ﬂg’#ﬁ;-4 5.

'swfmquheny Hr4o5 ahmetty-445-Bihydro-1 H-imidazole,

di net hyl - 4, 5-di hydr o-i m dazol - 1-y11- et hanone,
{(2S[3RYSE 5 RBisd 4 {chibreipheByll-Pi22=thbRyBypyretigihe- ¥ sbifdnyd)phenyl]-

4- chl or o- phe

: nyl)-4,.5- : :
4 G GO -4 Sh g iigazoh il dt-(@:rpathanerulenHioiopyaiparazin-1-

V’Hﬁgﬁ‘?ﬁ?”‘i (4 tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-c
I i e 4 . -

A L B R e SraD A SR ctinvero-1 Himidazol-
Q{W]@eﬂﬂkz%dmharfbm y1-2- et hoxy- phenyl) - 4, 5- bi s- ( 4-

chl or o- phenyl) - 4, 5-di net hyl 104, 5- di
4 SRY-A 5lezn| 4-EhrdsshieH Wﬂ'smthéﬁéﬁﬂfon Ipropyl)-piperazine-1-
J}m SSR) 2- 54 tert- Butygl)l etho - pheny1 PR oPe
carb@ﬁylayr%S]ﬂmﬁyM A45gfihygirorirktraigazal-2yH3- ethoxybenzonltn e.
hydr o-i m dazol - 1-y1] - 3- et hyl - but an- 1- one,
1-[(4S,5R)-2-(4-tert-Butyl-2-et hoxy-phenyl)-4, 5-bis-(

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

- 28l neflypmpbunddbfrolgine 1 iselataed froin she] grdupheomglstipgagan- 1

-one,

[(ESHF()@ 5B Buty- Zéﬂhxﬁlﬁnehy@ -5 1 y4-BR Ry phefyB-405-Stimethyl-

4- chloro phenyl) -
r%Y@WHMd&CdT1hy|d1|1p§1€?fﬂr¥|6a1ml gethangngeny| Foenzoni tri |

1{{'&1'{(‘319055*%2 (@4terteButyBatethepy-pheny)-4 fhbisy(#ychip®-phenyiyd,5-
A e L T

Ng%ﬁ%ﬁp%iﬁi | SR 2R i S SR aB e enyy-4 5618 & crloro-
pltf@/ I)04 gnﬂhﬁgl’ﬁi 41?3ﬁlrﬂlyd3rB$?ﬁ*ﬁ/daz'Hf‘éH BSnﬂBﬁ erazin- - %1} .

4-tert-Butyl-2 oxy
a@temdfhj or o- phenyl) 4,5- di net hyl 4, 5-di
hydr o-i m dazol - 1-y1] - (4- met hoxy- pheny1l) - net hanone.
rac-(45”,5R*)-2-(4-Bromo-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-1 H-imidazole,
rac-(4S*,5R*)-2-(4-Bromo-2-ethoxy-phenyl}-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dilydro-imidazol-1-ylJ-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
rac-2-{4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1 H-
imidazoi-2-yl}-3-ethoxy-phenyl}-propan-2-ol and
[(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-phenyl)-4,5-dimethyl-4,5-dihydro-
imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-methanone .
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29. A conpound of claim1 selected fromthe group
consi sting of 25rac-R4S* |5 R*) 2-(4-

wo?@‘ﬂoga%% yl-2-ethoxy-p h enyl)-4,5-bi s- (4- chpbrfpaovs/ncsTas

enyl) 4,5- di nethyl-4,5- d| hydr o-i
m dazol - 1-y1] - (4-chlo ro- phenyl) meth ano n e, rac-
(4S* ,5
R1-2-(4-tert-Butyl-5-chl oro-2-ethoxy-phenyl)-4, 5-bis-
26.4- chAlcompqinehyfldlaird 1 Ssedected from the group consisting of
met hy1l- 4, 5-di hydro- 1Hi m dazole, WO

2%@3@8253@1@?3’@ ER2AIR6O-PheRgs-2-(2-ethoxy-phenyl)-4,5- dlmethy[-4 5-
5R)-2-(4-tert-Butyl-5-chl oro 2- et hoxy- phenyl)
d ¥€f05m@@aé¢1|901r6361%1¥919'p@,ragl” tiylragatgmide. 5. di
dro-i m dazol - 1- y1H4- ( 3- net hanesulfonyl proP yl) - pi
{(ﬂ rd2)-4.A-8is=(¢4ghlongepinemdhd;[2-ethoxy-4-(1-hydroxy-1-methyl-ethyl)-

p%r‘yj]-é %ﬁtﬁ g%@yl@é%:p tgﬁ{)rh-el ﬁt/ﬂc%io‘]q -)S;IHAP @n%tﬁé#@ﬂfoﬂpﬁﬁ%pyi)-

pipérazigH1rE}-Methahdngli hydr o-i mi dazol e- 1- car bony1] - pi per
azin-1- yli acet am de,

21(41{(4@Sﬁﬂﬁﬁqégﬂmﬂl&&ﬁlﬁh&n@lgﬂéméxwﬁf ﬁy&nﬁyhomtrm -ethyl)-

4- chl or ophén

Pbﬁ!w‘] ﬁﬁoﬁimthﬂll‘l ﬁﬂlbmfwlﬁmlwi%d raartnom} p[perazm 1 yI)
@ Rlé&%l n- 4-yl - et hanone, rac-R4S* |
a ? 4-tert-Butyl-5-chl oro-2-et hoxy phenyl) - 4, 5- bi s

(48 55075 (4-chioro PR B2 g vy
eI i S i R pﬁ‘“ﬁ?‘?’e‘“y'%p'peraz'” T
yl}-metb@nanephenyl) - 4, 5- di et hyl - 4, 5-di hydr o-i i dazol -

-y1l]-(4-pyrrolidin- 1-y| -piperidi n-1-yl1)- net hanone,
2—];54{64:81’5R)4]5 Bis-pd-chlero-ginenyl)-2[ egthoRy-84  15hyRirpxg-1¢ dethyl-ethyl)-

t ) ]b&,l’ ‘{H“%‘Nﬁ (f‘r'jé%éﬁr‘a(g?{&?r'w%a?ﬁ%qh?%%%b!;ﬂ}@ipﬁragin-1-yl)-1-

Y&fd?nl 1938 Morfe,y 1] - met hanone and
p)h’ c-11- ﬂ48* 5R*)'- 2 (4-tert-Butyl-5-chl oro-2-ethoxy-p

)o 7] )
sy S Iy T Aty Cetny
etaql)€bﬁeayt]-4;5+ﬁyrheﬂffw-ér5 dihydro-imidazole-1- carbonyl} piperazin-1-yl)-
ethyl]-acetamide, | “
N-[2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-
ethyl)-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1 -carbonyl}—piperazin-1 -yl)-
ethyl]-methanesuIfonamide,
{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-hydroxy-1-methyl-ethyl)-
phenyl}-4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(1,1-dioxo-tetrahydro-2H-
thiopyran-4-yl)-piperazin-1-yl}-methanone, '
rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl}-4,5-
dimethyl-4,5-dihydro-1 H-imidazole.
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20 30. A conpound of claim1 selected fromthe group |
consi sting of

Woﬁdt%'?/mﬁﬂﬁ , SR*) -4, 5- Bi s- (4-chl oro- pheny1) - 2- ( 2pe}R8%005/s8748
r

uor onet hyl - pheny1l) - 4, 5-
di met hyl - 4, 5-di hydr o- 1FL|n1dazoIe,
rac-4-[(4S*,5R*)-4,5-Bis-(4-ch|oro-phenyl)-2-(2-ethox
y-4-trifluoronethyl-phenyl)- 254,5-di nmethyl-4,5-d
2hyd Acompoutalzol claim 1 celdmed jrom the greupainsistidgofne,
rac-1
ract @S (3% 455*’«B|§-(5-cﬁlcﬁo(pheﬁgl)£2 (- rsbpmﬁdxym h%tmmphertﬂyl)-zt 5-
trlfluoronethyl di met hyl-4 di hydro-1md,
digyashy: @,Scahwﬁymld@ﬁqiérﬂkt%(&wpam%fﬁambpropyl) piperazin-1-yl]-
FHE%&%%) 4, 5-Bi s- (4-chl oro-phenyl)-2-(2- ethoxy 4-trif
uoronefhyl phenyl) - 4, 5-

NTER s B SN Bl ol e

REBN-0638 ILEB2Rgdro6 hiddzole-1- carbonyl;] piperazin-1-yl}-
ra02{4[(4* 5R*) 4SB|s (4- chloropenyl) 2-(2-et
a‘FﬂiﬂSf“dBtrlfl uor onet hyl phenyl ) - 4 5-di nethyl-4,5-di
hyd ro-i mdazo le-1 carbon%/ pi _perazin-1- yII 1-
ra@Eﬁ{Hdl(4$f,ﬁR§/]—4,&B'@r(dr@]Ioro phenyl)-2-(2-isopropoxy-4-methoxy-

ptﬁéich %g@SRjtw?)rl? a ﬁ)ﬁfﬁ-l%?cgé)zr(g%lﬂh%%&ylfpfp?er% HQIWI}—A]I-
mgqjﬁa{,lrrgﬂ, beflidmptieo- | m dazol - 1-y1] - (4- et hanesul fonyl - p
I perazin- 1 y1) - met hanone,

rdc4- (iﬁés%ﬁkﬁB'?s-ﬁuza%n(of}o?wg@w:zotze&\sb}o;?ow?zr«mé%ﬁefw-f}henyl)-

t hyl
4,6£drmethl u;;l?zus@%ydmdnnﬁaml@dzaarbenyibamagimazomi d

(1- et hanesul f onyl - pi peri di n-4- yl)-am de,
rf@:ﬁ?lBélSR%«Qé]Sh-‘BliMﬁcﬁ%@bgyh?—?mpﬁpc?{yg@mhw pHenyl)-4,5-

rifluorone - phen - - nme -4, 5-di . .

IRRIRY- S SRR H IR V) o et bt euosy -y njpgragin-1-yI
m@?rfdrgn n-1- yfl-nmethanone and

rac- R4S*, 5R*) - 4, 5- Bi s- (4- chl or o- pheny1) - 2- ( 2- et hoxy- 4
rac—@'sf % %;%é?{-ﬂ%%?% #}l'\enfrn% fﬂ Ffﬁ%&gﬁl 12 H&‘é%c%qh rslethyl-

ethgl) eenh-4, 3.9 Béthy-dddrinyddo-dfH-ithidarolé, sel ect ed f rom
the.group consisting of

2-(4-{(48,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-methoxy-1- methyl-
ethyl)-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-

acetamide,
{rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-methoxy-1-methyl-
ethyl)-phenyl]-4,5-dimethyl-4,5-dihydro-imidazol-1-yi}-[4-(3-methanesulfonyl-
propyl)-piperazin-1-yll-methanone and
{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(1-methoxy-1-methyl-ethyl)-
phenyl]-4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(1,1-dioxo-tetrahydro-2H-
thiopyran-4-yl)-piperazin-1-yl]-methanone.
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rac-[(4S*,5
R*)-4,5-Bi s-(4-chl oro- phenyl)-2-(2-ethoxy-4-trifluoro
henyl)- 4,5-di nethyl -4, 5-di
wo ?b\éﬁull% dazol - 1-y1] - (4- hydr oxy- pi peri di PCT/EP2006/068748
nI yl) - net hanone,
rac- R4S*, 5R1- 4, 5- Bi s- (4- chl or o- phenyl) - 2- (2 et hoxy 4-
trifluoronethyl-phenyl)- 204,5-di methyl-4, 5-di
2Bydr @& compound of claim 1 selected from the group consisting of
m dazol - 1-y1] - (4- hydr oxymet hyl - pi peri di n-1-y1) -

rﬁ@ﬂ UBTER FA4-RBBubyl-2-ethox phengl) -4,5-bis-(4-chloro-phenyl)-4,5-
BIS 4 chl or o- phen 1{ ethoxy 4-trifluoro

dwe@tﬁyi 41§h@h lrmd%zcalr‘l Mk ntznes di hydro-i
m dazol - 1H4 (2-hydroxy-ethyl)-piperidi n-1 -yl{-
1 r{é4$1,5ﬁ’()1£e(4 st-Botyt-2re¢thexy-pRenyl) 8., 58pis-(4-chloro- phenyl) -4,5-

aRody P slRralE g LTI Rl brobAd o ! - phe
(s8R sa ]?ert%u?ﬁr-y-gtl%xy— ol 8 SRR 86 A imethyl-

o 1)-2-(2-eth 4-
4{???5’9?1 R L e 5

deF%’)Zé- yggrg;éy l]%‘ém(ﬂg:ﬁ/ﬁdérﬁﬂ)aﬁ\ﬁgdms (4- chloro -phenyl)-4,5-dimethyl-

' 4@67\6/6&'3%68@# Ey-a96lob&8i4Bethanone,
rac-(4S*,5R*)-4,5-Bis-(4-chlo

11[94{9?])!391')1-)%04' MBU@I E%ﬂvﬁoﬁy bheﬁillwi;ﬂ bls -(4-chtoro-phenyl)-4,5-
nme eny di
dﬁS}QIhML4|5r"é{BWOénld%%Mbel}ﬁr@eﬂbﬁ"@U(@ 3-ane,

hydr oxy- pr op - am de,

1&‘(4{81,5B4 25(48te§t utybRrethexy pBRgYN-4, Hois- (feepm-phenyd)-Ayd
dﬁﬂﬁ%b‘}’éﬁﬂhﬁ? Tidaddlis- 9@ e taggpant-one
S SR O Bt @L‘nm-é@t ol RBRE Y5 il G- blo b hanTR Y 5-
dﬁﬁét n?g«!!a?%dlﬁ &@thaéiet%d% gica%@ln I}%h@oﬁ.tnle

y- pheny1) - 3- et hyl but an- 2- one_
%Q%f %A% uﬁyl52 E}hsoxe/ 40 emy();% -5p is rg4 1c)hlolro [pArje(]XI) -4,5- drmethylﬁ

4)59dfl19drcaimydamlzﬂyt]-rlimmly?qhmqmanqmmera2| ne- 1- car bonyl \
]-4,5-dinethyl -4,5-di hydro-1 Hi mdazol-2-yl}-3-eth

(nS)GF@PMyér)tB&tm BsHoxy s tashyR-#,6ebis-32-chlaromringt-45-dimethyl-

claim1l selected fromthe roup consi sting of
4@@@3/@(04@"9%0&11 -$l-phenyh eI Mhy 1) - 2-[4- (1, 1-di m
et hyl - 2- oxo-

r@r[ﬁé&ﬁﬁﬁ)ea;m-]teﬂ B}Ztmlraﬁmmy -ahenyi-4 Byisd4ichloro-phenyl)-4,5-
d.?@eﬂﬁ‘y%% céh)?(f"rE) Rpéfé\zolpl' ylﬁ)?ﬁ %éthexy—pﬁ&yl) er’etﬁgr%ﬁén d.

R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-c
hl oro-ph enyl) -4, 5- di met hy1l- 4, 5-di

hydr o- 1H-i m dazol
29.y complaound gf c!alm 1 selected from the group consisting of

rac-[(4S*,5R*)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl}-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-(4-chioro-phenyl}-methanone,

rac-(4S* 5R*)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-
4,5-dimethyl-4,5-dihydro-1H-imidazole,
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rac-l-{4-[(4S*,5 R*)-2-(4-tert-Butyl-2-iso pro poxy-p
henyl) -4, 5- bi s- (4-chl orophenyl) -4, 5-di nethyl-4, 5-di

WOQM}%’&?F m dazol e- 1- car bonyl kpi perazi n-1-y1}- ﬁ&&]&‘,@2006/068748

rac- R4S*, 5R*) - 2- (4-
tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro- ﬁ ’
[(46G})- Z‘(&-temBumt&ryzﬁlmo-Q. @ihoxy-phenyl) -4,5-bis-(4-chloro-phenyl)-4,5-

dgﬁ%hgl t'i ?a%ﬁxgr{%n'r %ﬁﬂ%}l yf] Tt? I?é %ﬁ’é’thanﬁ’eé’uﬁf | propyiljzp| perar%in-1 -yl]-

nigtharor{ed-tert - But yl- 2-i sopropoxy- ph
enyl)-4,5-bis-(4-chlo rop henyl)-4,5-di nethyl-4, 5-di

2f{uct 45 5R Zd(%sznl Buérw SCﬁIQRﬁZJe\I%x@%@r@!M E:ptdJ(a-chloro-phenyl)-

yr on| 45*
415ed:lm$byly4|,5m|hﬂi}prldp@agolgﬂewbpnyﬂ Bifisirgzig4-ylhacetanpble,
nyl)-4,5- di nethyl-4,5-di
réivfﬁi' %[43*@‘042(14 yerkButa-Sveitibroc2-athoxyy plyenyded Szbis-(2-ghloro-

PgRA ExigRny 45 cibyiorimidezote ?%‘PBPHLBWF%BMB 2
m?%r%lﬁ]wgméﬁoﬁephenyl) 4,5- di methyl-4,

& ﬁ%%" Rk B SRl e N B R ot -

phevoyl R4 5- dlﬁfélhﬂ«( 4-dikrydroBeigdza-1i-gip p4-dirmethy [Ensing Pipericin-1-yl)-
-bi s- (4-chl oro- phenyl)-4,5- di nmethyl-4,5-di hydro-i

”W“b%&%lel -y1] - [ 4- (tetrahyd ro-fu ran-2-yl met hyl) - pi
perazi n-1 - yl]-nethanone and

f&%[é4$i‘4éﬂ*)52ﬁ4 Z‘GUZBLHEH BBlﬁr912-Qﬂ1|0§b1ﬂh@ﬁM&3ﬂs%ﬁ’éi‘r§4 ghigres
PRSI & GMeth R edmidaag - v oyl oy P R g v

metidncheq] pyr azi n-2-y1) - net hanone. 33. A conpound of
claim1l selected fromthe group consisting of

rdcia; ﬂ%;péﬁémgr €4y|t[@49),* @quyhe@wm@oammng@tﬁaxﬁpﬁenyn

b hi
4 ﬁel'aérétq@qm%r?erwl g iyl Bidinycyai micszokih gl mefhanone and
do[ 1, 2- a] pyrazi n-2-y1)- net hanone,
raceid-[(43* 5BRx3-(2~ter-Budyl5-Botoy b-22eihouppiipoxl)-Aphbint (4-caloro-
bi hl.or.0- phenyl ) -4, 5- .
PR S1a e R SR b idate-1-capapy Pinerigin-4-vi-carbamic
adlbiSetBupidagsry - et hyl ) am de,

30. A cdmpound of claim 1 selected from the group consisting of

rac-(4S*,5R*)-4,5-Bis-(4-chioro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl})-4,5-
dimethyl-4,5-dihydro-1 H-imidazole,
rac—4~[(4S*,5R*)-4,5-Bis~(4—ch—loro-phenyl)-2—(2-ethoxy-4—trifluoromethyi-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one, |
rac-1-{4-[(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-
phenyl)-4,5-dimethyl-4,5- dshydro imidazole-1- -carbonyl]-piperazin-1-yl}-ethanone,
[(4S5,5R)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl}-

methanone,
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rac- RAS*, 5R1- 2- (4-tert- But yl- 2-i sopropoxt pheny1) - 4, 5-
bi s- (4-chl oro- phenyl) -4, 5-

Woiﬁq)ﬂm i yy1- 4, 5-di hydro-im dazol - 1- y1H4 (2- mep PPk Des74s

pl perazin-1-yll- nmet hanone,
QAL Sty Bis44-Shicto-prertr) 2. B-Siramy 4. THiuotomethy
ol B ofnR 4 it ﬁd%?ioi@ﬂﬁée?rﬁéh@kglpeﬁﬁf?asy%-1-

nidrpKoli-Biysefrhr@imel or 0-p he nyl)-2-(2-ethoxy-4-i sopro
pyl - ph e nyl)-4,5-di nethyl- 4,5-di

rﬁbﬂfi@smdﬁg%s%zx %H&ﬂ%nvstél@@max&mmfmamﬁéﬁlm -Phenyl)-4,5-

perazi n-1 - - met hanone,
dingetByIsRp- fﬁh‘,(di'OtIB'mﬁaBdﬂynl] M@thaj)qguﬁheyiﬁpemzm-by@ mathanone,
chl or o- phenyl) - 4, 5- di et hyl 4, 5- di hydr o-i m dazol - 1-y1H

rmgﬁ*@ﬁmm'ﬂwlmpwn)ﬂ3(@emym*m-ﬂjaﬂ)}eméﬁlyl-phenyl)-4,5-
i A i imi P ; . T
%?‘5%5 -gihydrgrimigazqlenstaybpryin agid 41 metbenesy favipingridin-4-

gtfonyl - phenyl)-4,5- di nethyl-4,5-di hydro-i
dazol -1 -yl]-[4-(3-nethan esu |fo nyl-propyl) - pi

ra{l?[zgésae &4?{%}33(4?%@%{1% yp)nz r§2 %th%xy 4-trifl yorome hyl-phenyl)

4mmdthydrw5-qnﬂm1m;mdam 133@1;[4-(mmeyny|xp|,Serazurhyql)rmperidin-1-
' XH4 (3-nmeth an esulfo nyI propyl) - pi

y! -g}eg ?"?\"Gia - et hanone,

2007/ 063013PCT/ EP2006/ 068748 é(48 R) - Bi s-(

raQl(4S pﬁan)y&ﬁ Bis¢4- @V@n%pf@er@ﬂy (8- eéhwﬁ-tﬁﬂi&fmemyiazhenyl)

Sl S MR L s e sy PR

mettianohle. rret hanone, - and

31. A compound of claim 1 selected from the group consisting of
rac-{(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyi)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-(4-hydroxy-piperidin-1-yl)-methanone,
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl]-(4-hydroxymethyl-piperidin-1-yl)-
methanone, |
rac-[{(4S*,5R*})-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-

4 5-dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-hydroxy-ethyl)-piperidin-1-yi]-
methanone,
rac-1-[(45*,5R*)-4,5-Bis-(4-chloro-phenyl}-2-(2-ethoxy-4-trifluoromethyl-phenyl)-
4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid
amide,

rac-(45* ,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid bis-(2-hydroxy-ethyl)-amide,
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[(4S,5 R -4,5-Bi s-(4-chloro-phenyl)-2-(5-cyclo
propyl- 2- et hoxy- phenyl)-4,5- 5di nethyl-4,5-di hyd

WO 5‘9)"7}0630ﬂ3 PCT/EP2006/068748
m dazol -

1-y1] - 14- ( 3- met hanesul f onyl - propyl ) - pi per azi
n-1 -yll- nethanone. 34. A corgaound of claiml sel ected
raq-ca 1 5" oft. DRis{érebi o phgnt)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-

AR TS 6 e aTBRI Y ddiaf ol RS PobN amice,

SR e R At o

Ry A-A- fis By t hoxy- pheny1) - 4, 5- bi s- (4-
ST B oyl L0 prenyi) 4,015

sﬂéﬁlﬁgs g[@ygqgmhglﬁgﬁmﬁm el Ao RE PRY ilbePARfe-1
carbonB ATRMire thy Bl S-(ithy dd- o Hemidiazol 2y (P-3t &heknpkenyh-Stmethyl-
hyl sul f anyl - phenyl) -4, 5-
b'd'aﬁééj'ﬁ{;‘?-aﬁ‘,d& di hydr o- i mi dazol - 1- y1H4- ( 3- met hanesul f on
yl - propyl) - pi perazi n-1-y1] - net hanone, )
A BSR4 5 is 64-ChiaioPhony o Hoby ey teftahygios2thippyran-
SABEAAHERY, _4 5-di 2 &N hvdro=r 1% mi -o-y1-3- -
D B ERIE R o Srmdiby TRE W hydrobT imidezl-2 ) 3-ethoxy
pheayl33Imathi-bdidinrRoingnone,
R4S, 5R) - 2- (4- Chl or o- 2- et hoxy- 5- net hanesul f onyl - phenyl

)-4,5-bis-(4-chl orophenyl) -4, 5-di net hyl - 4, 5-di
hydr o-i m dazol - 1-y1H4- (1, 1- di oxo-t et rahydr o- 2Ht hi opyr

n-4 i b I
R et W N s

I < ' di_ . A0 1
o A B e s B o Sl 2R B 2
elhexgphemglHabraimaethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-

(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4, 5-bis-(4-
AHABYS- pheny1) - 4, 5- di net hyl 4, 5-di
hydr o-i m dazol - 1- y1H4- ( 3- et hanesul f onyl - pr opyl &P pi per
ragz (4% BR12- e tarbRoiyd-2-isoprepory-phengl)-4.5 hiss{4-chlprephegyl)-4.5-
iRy B ycko-{ AsdnficBiofignesu | fo nyl - propyl) -

rac-1-{4-[(4S* 5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyi)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone,
rac-[(4S* ,5R*)-2-(4- tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yi}-(4-isopropyl-piperazin-1-yl)-methanone, .
rac-4-{4-[(4S*,5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-
butyronitrile,

rac-[(45* 5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl})-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methoxy-propyl)-piperazin-1-yl}-
methanone,
rac-[{48*,5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-morpholin-4-yl-ethyl)-piperazin-1-yl}-
methanone,
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30pi per azi ne- 1- car bony1] - 4, 5- di net hy1- 4, 5-di hydro- 1
H i m dazol - 2-y11- 3- et hoxy-

WO %3@?%%3},2 met hyl -propionitri le, WO PCT/EP2006/063748

013PCT/ EP2006/ 068748 (4S, 5R) - 2- (4-

tert-B t - 2- et hox
A S B2 A do BT Bissaseengl-phenylid By bis44shiap-phenyl) 4,5

A AP Bl A SRR i1

yIRmathdrorieeand But yl - 2- et hoxy- phenyl ) - 4, 5-bi s- (4-ch
or o- phenyl ) - 4-net hyl - 4, 5- di

d?:\/[gdl SR F{‘*)g?-%@{teﬂt Bﬂtﬁﬂ%%pﬁlébékylpb{énwﬁh Iapien&-chloro-phenyl)-4,5-

dmwhy!m;tsgdlhmﬂretlﬁud@zqiﬁewirl(bemrwdm pyl(ralo&heca]pyr@ﬁéhwj)
thyl -4,5- di hydro-imdazol -111] - pi per azi
mﬁﬁﬁr@ et hanone, 1-[(4S,5 R) - 2- (4-
tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-chloro-p
henyl ) - 4- et hyl 104, 5- di hydro-i
m dazol e- 1- car bony| peridi ne-4-carboxyljc acid

3&ni g coinp{cnu@(gjg:lg mRE sgjegcz];ed from the group consisting of

tert-But 2- et hoxy- phenyl ) - 4, 5- bi s- (4-chl or o- phenyl )
racq {41, 56¥ y42-44-dert- Butyl 2 -1sopropoxy-phenyl)-4,5-bis-(4-chloro- phenyl)—4 5-

oA RS AN B RS ot S Hip ibAnos:
mitidnoRel y 1- 2- et hoxy- pheny1) - 4, 5- bi s- (4- chl or o- phenyl')
- 4- et hyI 4,5-di hydro-imdazol e-1-carboxylic acid

AG* sd BatyLelis henyl)-4,5-bis-(4-chl henyl}-4,5-
e T e e/

dineibyld, 511:14 l@ydrgrmn@a@ig-ﬂ)carboxyllc acid bis- (2—methoxy e¥1y) amide,
met hyl - 4, 5- di hydr-o-i m dazol e- 1- car bonyl ] - pi per azi n- 2-
rac{§4S™, SR*) -2-(4- tert—ButyI -2-isopropoxy-phenyl)-4,5-bis-(4-chloro- phenyl)-4,5—

dngmeghé % é c&lﬁycgp qi@gﬁﬂ) ylﬁfi ég Utéﬁloxy etthhﬂxg pgrrz]ﬁ 4 I'[ yl]

mBBdhéne4, 5- di hydro-i m dazol e- 1- car bonyl | - pi perazi n- 1-
yl} 1- nor phol i n- 4-yl et hanone, 20rac-[(4S,5 R)-2-(4-

[(A t%ﬁ z?/'reﬁsgi@%ﬁo@w)pﬁ’er@nm 8-fi &4 1R 8-gaeN ) 5-

\ dlmeﬂlagzleﬁl Sﬂryyii:}re{mrndmdhaﬂyd}}{n (&n}dthmeqnm‘oayl propyl)- plperazm 1 yI]

I th
methar%)) met hanone,

[(4S,5R)-4.5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-isopropyl-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,

[(48 5R)-2-(5-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]- [4—(3 methanesulfonyl propyl)-piperazin-1-yi]-

methanone,

[(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-5-methanesulfonyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone, '
[(45,5R)-4,5-Bis-{4-chloro-phenyl)-2-(2-ethoxy-4-methanesulfonyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-

methahone,
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rac-2-{4-[(43*,5
R1-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro

wo 2R0H13 - 4- nethyl -4, 5-di PCT/EP2006/068748

ydro i m dazol e- 1- carbonylkplpera2|n 1-y1}-1- pyrrohdi
| et hanone,

(B5155-Rip s s Adhiorocahars x 2 SOy topranykSxGhBRERDENY 455+
dﬁ@néfﬁ SR DRl G- Grathanes ionyp Ry imipgrazin -1k

metie@idr)ng- pi per azi n-1-y1] - net hanone. WO
2007/ 063013PCT/ EP2006/ 068748 36. A conpound of claim1

[(ilSI Led. SléqdeWo%ﬁé@é)f?fcgiﬁbFlo%b@ 20(?(th53x)(1 phen ) Zl Eg

dmnﬁtbylfg,gmhmir@ |m\@a§qu1 ~W-[4-(3- methanesulfony! propy% -piperazin-1-yl]-

mgn 4, 5- di hydr o-i m dazol e- 1- car bonyl Lpi per azi ne- 1-
%ﬁq{!ﬁ ic acid 5di net hyl am de,

rac-2-{4- R4S*, 5R1- 2- (4-tert-Butyl - 2- et hoxy- phenyl) - 4,
5- bi s- (4-chl oro- phenyl) - 4-
met hyl -4, 5-di hydro-i m dazol e- r bonyl razjpn-1-
39| | - (,qgtngpqmgjeof qlg&@qbg@leﬂq@'o:@ tﬁe oPJ/p Loﬁsugt?ng O]L
5- Bi s- (4-chl oro- phen%/ - 2-(2-i sopropoxy- 4-nnet
[(ﬁ%ﬁﬂ?eﬁﬁi is-(4-chiorg-phRamy- 44451Iaﬂr|e}s@||lfgnyl -ethoxy- pheny[) 4 5-

dlﬁé%ﬁéll-%,g-cépgcg’rﬁg ﬁr@%@é{ﬁ-19ﬂﬁ—f¥—(3-?né]th¥r]résu}foﬂ¥f-ﬁ@p’yﬂ-’-plpera—mn-1 -yl]-

mie@tarfbrie( 4S*, 5R1- 4, 5- Bi s- (4-chl or o- phenyl)-2-(2-isopro
poxy- 4- met hoxy- phenyl) 4-
[(&StEJH‘)L2 A4 ReAiBr ety AR 14,621 9.0 thlopb-pREATI) 2 2-dfsthyl-

4;5a®h2drmmpldwl R4 (Snmtbapasfny-orqmydrgipprazin-2-ylko
”%Ehfﬁ} 4- met hoxy- pheny1) -
oﬁél 4, 5-di hydro-i m dazol e- 1- car bonyl Lpi perazi n-1

[ SFysB R - dilaregharin e B asutanyl Pl s g S

dee‘tHyIUEStH?PWdrBhWéQUH yI-14-(3- methanesulfonzl propy]) plperazm 1-yl]-
-4, 5-di hydro-i m dazol - 1-y1] - (4- net hanesul

msmfmczm n- 1- y1) - met hanone,
rac-1-14-[ (4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-(2-is
[(6B 150 eBy4-4enBiLitd>dy metieoxyiphenyl)-4,5-bis-(4- chloro-phenyl)-t_lr,s-
dimief 4 breiirgumicazoi i B 03-Reth &Sy oy Bigbrdzin-1-yi-
m%ﬂ’fa@ﬁh@“s* 5R1- 4, 5- Bi s- (4-chl or o- phenyl) - 2-(2-i soprop
oxy- 4- met hcory- phenyl) 4-

[(48,5R)-2-(4-Chloro-2-ethoxy-5-methanesulfonyl-phenyl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazol-1-yf]-{4-(1,1-dioxo-tetrahydro-2H-
thiopyran-4-yl)-piperazin-1-yl]-methanone,
[(48,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyi-
4,5-dihydro-imidazol-1-yl]-[4-(1,1-dioxo-tetrahydro-thiophen-3-yl)-piperazin-1-yl}-
methanone,

[(4S,5R)-2-(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-[4-(3-ethanesulfonyl-propyl)-piperazin-1-yl]-methanone,
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-{4-(3-ethanesulfonyl-propyl)-
piperazine-1-carbonyl}-4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxy-

" phenyl)-2-methyl-propionitrile,
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met hyl - 4, 5- di hydr o-i mi dazol - 1- y1H4- (t et r ahydr o- f ur an-
2-car bonyl) pi perazin-1-yl] - nethanone,

wo 2@0€sots- [ (45", SR1- 4, 5- Bi s- (4- chl oro- phenyl) P@T&ﬂ%zdoﬁfaﬁsms

propoxy- 4- met hoxy- pheny1) -
4- et hyl - 4, 5-di hydr o-i m dazol e- 1- car bonyl Lpi per azi n-
4&5R}-gcgtmagty&ﬁcethoxy—phenyl) -4 5 bis-(4-chloro-phenyl)-4- methyi-4 5-

SF . OR*)-4,5-B 4- chl h 1)-2-(2-
d @%’816’ H&%q{%)(y) phenyll)s4( chioro-phenyt)-2- (21 so

met hyl - 4, 5-di hydr o-i m dazol e- 1- car bonyl | - pi per azi ne-1
- car boxyl ic acid dinmethylam de. V\D
2007/ 063013PCT/ EP2006/ 068748 37. A conpound of claim1
35l ARG ehelai 4 selectad ifom ng gfoup consisting of
rac-[ (4S*, 5R1-4, 5- Bi s- (4-chl oro- pheny1)-2-(2-isopropo
[(45,5R)r{ e Botigra-ethpxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-4,5-

d{“?bfylsvﬁ??g%&ﬁi@r?#a%‘ﬁ%?hév%i%i%ﬁ (3. et hanesul fony
A T R S P A SO B ety 4.5

dwﬂh-ﬁh@ﬁféﬁﬁ U@“‘%ﬂagﬁ%ﬁﬁﬁ?% phenyl) 2- (2-i s0pr opo

2 bhox ) - i _
S0 e ren s g e
4Mshyﬁmnldazcﬂehybaiﬁtmmyﬂ@| pdrini ae—41cafkb85tyil,c'ﬁeld amide,

, 5-Bis- (4- chloro-phenyl)-2- (2-isopropoxy -4-

1@I[MS<5R?JQh(antétyl maéthuky-ghénﬂ h-aysibiz- (4-chidazphenyl)-4-methyl-
carbonyl ] pi peridine-4-carboxylic _acid am de,
4 Badihydroriptislazipie- boarhonylnipgregin- bylratBagontheny 1) - 4, 5-
bi s- (4-chl or o- phenyl) - 4-
r&rwya %3%(41@?—&1%%%@%&0@96&9%@!3(% pipEr Phenylpd-methyl-

4B dipusirosiBaole-1-catboxyic acid @rimelviaminpisthyamie.
faﬂfiwlf@%' Sl Buni-2cetbgrephepk) dobis Gseiara a4

g)d?o%!dhz%l@ 6I’QJarbonyl] p[perazun -2- -one,
rac RZLS* R*) -4, 5-Bi s- (4- chlor o- pheny1) - 4-'et hyl - 2- ( 2-

t IeQp il -
récsé’-gﬁ Z@ % X %%B@QEQ?%)?}) Eg%ﬁyg)ﬁg aS? is 41(5hloro phenyl)-4
metndZi, 5-d+Wdrq—I|mrchizbmd>membonyI] plaerazMA-)[II Agnopholin-4-yl- -

Rk?-\_ 4, 5- Bi s- (4-chl oro- pheny1) - 4- et hyl - 2- (2-i sopr opoxy
et_hg hoxyZOphenyl) 4 5- di hydr o-i m dazol e- 1- car bony! ]

- Eer azin- %3 hol i | - ethanone and
rac-[(4S5,5R)-2- 4 terr utyl 2 e hoxy- phenyﬁ 4,5-bis-(4-chloro-phenyl)-4-methyl-

4, 5-dihydro-imidazol-1-yl]-(4-methanesulfonyl-piperazin-1-yl}-methanone,

rac-2-{4-[(45* ,5R*)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-
methyt-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}- 1-pyrrolidin-1-yl-
ethanone, and

rac-[(4S*,5R*)-2-(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-

~ methyl-4,5-dihydro-imidazol-1-yl]-[4-(tetrahydro-furan-2-carbonyl)-piperazin-1-yi]-

methanone.
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rac-4-[(4S*, 5R1- 4, 5-Bi s- (4-chl or o- phenyl) - 4- et hyl - 2-(
2-i sopropoxy- 4- met hoxypheny1) - 4, 5- di hydr o-i m dazol e-1
| kpi perazi ne-1-carboxylic acid di net pehAP6R068748

Wo_fg@ﬁ‘&%ﬂ%oow 063013PCT/ EP2006/ 068748 38. A

pharmaceuti cal conposition conprising a conpound of

the formul a 5 wherein X, and X2 are hal ogen,

acetyl ene, cyano, trifluoronethyl or nitro; RI and R2

36r e Petmupednd oboleirmd sgledepddmrs it groppotondibtinga- | 3,
-CH2CH3, -CH2OH and -CH2OCH3 with the proviso that Rl

rapd- [BIB’@SE*)@MM@UI}M@-SM%&K&WE -4 5tbtg-(4-@hiaino-phenyl)-4-

wher e i s hydrogen then R4 |s -OCH3 OCH2

Ry OB e AP bBiRCERB e -#e7bpgy I poid
dimethylamide,

rac-2-{4-[(4S* ,5R*)-2-{4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl}-acetamide,
rac-2-{4-[(4S* ,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-
4-methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-pyrrolidin-1-yl-
ethanone,
rac-4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one,

rac-2-{4-[(45* ,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-
4-methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-morpholin-4-yl-
ethanone,
rac-[(4S”,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazol-1-yl]-(4-methanesulionyl-piperazin-1-yl)-methanone,
rac-1-{4-[(4S* ,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-
4-methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone,

rac-[(4S* ,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazol-1-yl]-[4-(tetrahydro-furan-2-carbonyl)-piperazin-1-yl]-
methanone,

rac-2-{4-[(4S* ,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-
4-methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide and
rac-4-[(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl}-piperazine-1-carboxylic acid

dimethylamide.
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15- hal ogen, CH3, -CF3, OCH3, -C(CH3)?2,
20-cycl opropyl, <cyano, C(CH3)3, C(CH3)2 OR (vvhere

wo'??_?'/ﬁms -CH3 or -CH2CH3), -C(CH3)2 CH OR ( ?ZP?Udﬁﬁ)tiSMS

-CH(CH3) 2, -CH2CH2OH or 25- CH2CH2
C(CH3) 2CN, C(CH3) 200R (where Ris -CH3),
-C(CH3) 2COOR (where Ris -H, -CH3, -CH2CH3 or
-CH(CH3)2), WO 2007/063013PCT/ EP2006/ 068748 _
37C( CAxanediRaRLf ¢lalme esaRacted frah the gD cordistingof- H
or -CH3), -SR (where Ris -CH3 or -CH2CH3), or
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenytl)-4-

methyl-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-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazol-1-yl]-piperazin-1-yl-methanone,

rac-(4S* 5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carboxylic acid (2-dimethylamino-ethyl)-amide,
rac-1-[(45*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid amide,
rac-4-{(4S*,5R*)-2-(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-
ethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one,
rac-1-[(4S*,5R*)-2-(4- tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyf)-4-
ethyl-4,5-dihydro-imidazole-1-carbonyl]-piperidine-4-carboxylic acid amide,
rac-[(4S*,5R*)-4,5-Bis-(4-chioro-phenyl)-4-ethyl-2-(2-isopropoxy-4-methoxy-
phenyl)-4,5-dihydro-imidazol-1 -yI]-[4-(tetrahydlr0-fu ran-2-carbonyl)-piperazin-1-

_ yl]-methanone,

rac-2-{4-[(4S",5R*)-4,5-Bis-(4-chloro-phenyl)-4-ethyl-2-(2-isopropoxy-4-methoxy-
phenyl)-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-morpholin-4-yl-
ethanone and
rac-4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-4-ethyl-2-(2-isopropoxy-4-methoxy-
phenyl)-4,5-dihydro-imidazoie-1-carbonyl]-piperazine-1-carboxylic acid

dimethylamide.
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-S2R (where Ris -CH3, -CH2CH3, 1-pyrrolidine,
NHtert-butyl or N(CH3)2); 5 and where R6 is not

wozﬁwg]&gmn then R4 is -OCH3, -0Cl-12CH3, - OCHX¢H?ER2006/068748

OCH2CH20OCH3, or -OCH(CH3)2; R5 is hydrogen, -d,
-OCH3, tert-butyl or -N(CH3)2; R6 is -C,
cycl opropyl, -S2R (where Ris -CH3, -CH2CHS,

s, PRl el e oo oty he e

-CH3, -CH(CH3)2, -CH2CH(CH3)2, cycl opropyl,

cycl obutyl, -CH2 Ph, 2-furanyl, phenyl, or phenyl
substituted by chhbdwe OCHS3 - or gyano 15H)
4- nor phol i nyl, 1-piq [ hi onor phol i nyl, or
44hi onor phol i ny1-1 NR e2 (wherein
Fic is hydrogen, BB,

- CH2CH200H3, or - v) a substituted
pi perazine of the f wherein Ris
sel ect ed fron1th§ g 5 a) hydrogen
b) | ower alkyl,

wherein X; and X. are halogen, acetylene, cyano, trifiuoromethyl or nitro;

R' and R? are selected from the group consisting of -H, -CH, -CH2CHs, -CH-0OH
and -CH>OCHs with the proviso that R' and R® are not both hydrogen; |
R3is -H or —=C(=0)-R"; |

and where R® is hydrogen then

R*is -OCHs, -OCH>CHs, -OCHCHoF, -OCH2CH2OCHSs, or -OCH(CHa)z;

R%is

-H

-halogen,

-CHs,

-CFs,

-OCHs,

-C(CHa)a,

-cyclopropyl,

-cyano,

-C(CHa)s,

-C(CH3)2 OR (where R is -H, -CH; or -CHzCHa),

-C(CHaz)2 CH-OR (where R is -H, -CHgs, -CH{CHa)z, -CH2CH20H or
-CHCH-OCHS),

-C(CHa)2CN,

-C(CHz)2COR (where R is -CHas), .

-C(CH3).COOR (where R is -H, -CHa, -CHzCHs or -CH(CHa)z),
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c) -CH(CH3)2, d) -CH(CH2CH3)2, e) cyclopentyl, 30 f)
-CH2CH(OH) CH3, g) -CH2CF3, h) -CH2CH(OH) CF3, WD

wo 29dd30B3013PCT/ EP2006/ 068748 C H2C( C H3) 20 Hpgd/EP2006/068748
-CH2-[ 4- N- net hyl pi peridinyl], k) -CH2CH2Rd (wherein

TRl CONB B WhetesRi 5 | SONGCRBY B ~ BORFLOHS).
SRETER CUPgdBEED 1oy rrol i dimi, 1

~SOpefwhdire\R is —GH;;rerla@lHanerpyrrolldme NH-tert-butyl or N(CHa)z);
2-isothiazolidinyl-1,1-dioxide, or
2-tetrahydrofuranyl), 1) -CH2CH2CH2Re(wherein Re is

5 anﬁheréﬁ"’% not an 1RGP CH2CH3,  10- S2N(CH3) 2, - ON,
- N( CH3 N( CH3)2, 1-im dazoyl,

Rﬁmpmldi r@CrhieCHal @Cﬁréﬁl-&Fny@Qi‘ﬂzCﬂerﬁ}hbd ionyOCH(CHs)z;

R BP0t 7GRN MSEBEr opy1 - pheny

RQrst-tDI ny)dop@pi!hl%ﬁ wﬁefeﬂRaﬁ)‘CHsﬁ-ﬁH@w|‘l)-pyrrohd|ne -NH-tert-
erein Rg is -H -NHCH2CH2

bUtNF@*HMéiF@Hs)QNI—O—QCI—QN( CH3) 2, 1-pi perl di nyl ,
1- (pi peri di nyl-4-net hanol ), 154-norpholinyl, or
-N(CH3) - (3-(1-met hyl pyrrolidinyl)), m - CH2- CO- Rh
ard\Ré Isalefledifrom QREIgradpr@siisting\b2, - NHCH2CH( CHB) 2,
- NHCH2CF3, - NH-oyol opropyl, -NHtert-butyl,
- NHCH2CH2CH2OH, - N(CH3) 2, - N(CH2CH3) 2, - N(CH2CH2()—|) 2,

i) :%WléHZCM@FEPﬁ%B%L cyciobutyl, -CH2CHoPh, 2-furanyl,
phenyl, or phenyl substituted by chioro, -OCHj; or cyano,
15 i} 4-morpholinyl, 1- plpendmy[ 4-thiomorpholiny!, or 4-thiomorpholinyi-1,1-

10

d:ox:de
i) -NR% (wherein R°is hydrogen, -CHs, -CHpCHa, -CH>CH,0OH, -CHCH-OCHs,
or <CHCH(OH)CH.OH), | '

20  iv) a substituted piperazine of the formula

’
r
¢

,-"\N/\
I\/N‘R

wherein R is selected from the group consisting of

25  a) hydrogen,
b} lower alkyl,
c) -CH(CHa)z,
d) -CH{CH2CHa)s,
e)cyclopentyl,
30 f)-CH,CH{OH)CHs,
g) -CHzCFs,

h) -CHCH(OH)CF3,
202
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30

20 ;N(CHG)CHQCHQOCHG, - NHCH2CH200H3, 1-pyrrolidinyl,
1-piperidinyl, 1- (piperidinyl-4-nethanol),

WO gﬂn{,wsgﬁrl di nyl 3- car boxam de), 4-norpholinyl PCf'/EP20061068748

hlonDrphollnyI 4-t hi onor phol i ny1-1, 1- di oxi de

pggeraz!né _1(4 acetyl pi per_azmyl) _ o
P8y azi nyl ), 25n) -S2R (wherein R is

|
) i . 2.  phenyl, 4-nethyl phenyl, 4-
) b%%%’%ﬁﬁmpﬁgg&%% b enyl 3. thienyl N2

-NHCH3, -N(CH3)2, -NHCH2CH200H3, - N( CHZCHZOCH3) 2,
rrolidinyl, 1 |per|d|n 4- nor phal i n
AFe ASAY Pl junarsi 6RO =Pk 0P R Bz CHEOCHs, -CN,

d@&@z C%?NF%%[}I@HQQT g%lﬁNF% s R EHeR. INH,, -NHCOCH,,

-NHS@&@H?H y GH%BL emw:chm&)Q, -N NIHQH%-!EC-PNG&HB;)ﬂmhdmyI 1-
DiBE BRI (o otfraz%awtw ChiGadaseha tgiahyerofurany),

1- ( 3- oxopi perazinyl)), p)
4-tetrahydro-2Ht hi opyranyl-1, 1-di oxi de, 203 WD
I @H{GH@GMB@CR%BGW4®&H3, -S0OCHa, -S02CH-CHa,

SR B N N N PP bls bt d imisiay. 1-pymolicinyL,

1-Bipefibi r@rhmﬁ%‘ﬁh@lﬁx nbb@ohﬁt@@omﬂz@%/)-c:@oc ChHaa,

subst i tuted oxopi perazine of the formula wherein

-GAN(GHa)£HBO- berein Roie pBaHE H-CbHe cyRlopromyt, phenyl 2-thienyl,

> HREREEINLR S0RD ) B AUBS! hdtas 8o NAerREr,oH,
-NHCHCHOCH3, -NHCH-CHoN(CHa3)2, 1 -ptpendinyl,1-(ptperldtnyi-4—methano[),
4-morpholinyl, or -N{CHs)-(3-(1-methylpyrrolidinyt)),

m)‘-CHz-CO-R“ (wherein R"is ~OCHs, OCHaCHs, ~NHz, -NHCH-CH(CHa),
-NHCHCFs, -NH-cyclopropyl, -NH-tertbutyl, -NHCHCH2CH20H, -N(CHa)z,
-N{CH2CHa}z, -N{CH2CH>0H}2, ~N(CH2CH2OCH3)2, ~N{CH3)CH.CH-0OHR,
-N{CH3)CHCH2OCHs, -NHCHCH2OCH3, 1-pyrrolidinyl, 1-piperidinyl, 1-
(piperidinyl-4-methanol), 1 -{piperidinyl-3-carboxamide), 4-morphoiinyi, 4
thiomorpholinyl, 4-thiomorpholinyl-1,1-dioxide, 1-piperazinyl, 1-(4-
acetylpiperazinyl), 1-(3-oxopiperazinyl), |

n) -SO:R' (wherein R' is —CHa, -CH2CHa, -CH(CHa)z, phenyl, 4-methyiphenyl, 4-
propylphenyl, -CF3, 2-thienyi, 3-thienyl, -NHs, -NHCH3, -N(CHs)s,
~-NHCH2CHOCH3, -N{CHCH-OCHa3)», 1-pyrrolidinyl, 1-piperidinyl, 4-morphoiinyl,
1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl), 1-(3-oxopiperazinyl)), |

o) -COR’ (wherein R! is -CHa, -CHzCHs, -CH(CHa)s, 2-tetrahydrofuranyl, 2-thienyl,
3-thienyl, -NH», -NHCHa, -N{CHaj)2, 1-pyrrolidinyl, 1-piperidinyi, 4-morpholinyi, 1-
piperazinyl-4-ethanol, 1-(4-acetyipiperazinvi), or 1-(3-oxopiperazinyl})),

p) 4-tetrahydro-2H-thiopyranyi-1,1-dioxide,
203
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15 wherein Ris H -000CH3, -0000H2CH3, -CONH2, -OH,
-CH20H, - CH2CH2OH, - CH2- N( CH2CH3) 2,

WO 20%61% pi perazinyl), -CH2-(1-(3-oxopi perazlpyirpioos/068748

HCOCHS, - NHCOCH2NH2, - NHOOCH2 NHCHS,
ECH3)2 - NHCOCH2N( CH2CH2OH) 2,
Q)4RP|@@U¢IZIM -0 0eIOCH3) 2,  NHOOOH2NHCH2CH2OH,

(‘{3\%@%&* élﬁle?qjﬁg:éf HRLBEERZidhY )) . - NHCOCH2- (1 - 20

s) -3Nida0 Brd-thigphernyil-di, heioxidegxam de) , - NHCOCH2- (N, N-
di et hy1l-1- pi peri di nyl car boxam de),
- NHCOCH2- ( 1- ( 3- hydr oxypi peridi nyl)),

. Hi2- 0 1= (R idi s anol)), - NHCON(CH3) 2,
V) W%%XBM%\H%O‘F% d é1H2, 1-pyrrolidinyl,

¥-pi peridinyl, 1-(4- methylpiperazinyl), or

A hol i nyl; 25 and the pharmaceutically acceptable
“saftsfand esters thereof together with a

ph ggutically acceptable excipient. W

2004/ 063013PCT/ EP2006/ 068748 39. The pharmaceuti ca

conposition of claim38 for the treatnment or contro

of cancer, in particular solid tunors, nore

partlcularl breast, colon, lung and Brostate tunors
WIBTB, R AS Ebnfbantoid£Clny Cotab Hafo B e heCHiaDb: 97 - € BPOreCHs:

use as nedi canent. 41. A conpound according to any

one of clains 1 to 37 for the treatnment or control of
amgancer, in particular solid tunors, nore particularly

breast, colon, lung and prostate tunors. 10 42. The

use of a conpound of any one of clains 1 to 37 for

{ tSHRNLs for the treatnent or
VI)C%%&’H%FH%?’%E%@%@B cf}qrilmfnartl cular solid tunors, nore

particularly breast, colon, lung and prostate tunors.

A8t
R

wherein Ris H, -COOCHj;, -COOCH2CHa, -CONHa, -OH, -CHzOH, -CH2CH20H,

‘CHQ“N(CHéCHs)Q, -CHqz-(1-piperazinyl), -CHz-(1-(3-oxopiperazinyi)),
-NHz, -NHCOCHS;, -NHCOCH:NH,, -NHCOCH:NHCH;3, -NHCOCH:N{CHa)s,
-NHCOCH:N({CH2CH20H)z, -NHCOCHN(CH2CH>OCHs3)2,

-NHCOCHaNHCHCHoOH, -NHCOCH-(1-{4-acetyipiperazinyl)}, -NHCOCH.-(1-

{3-oxopiperazinyl)}, -NHCOCH.-(1-piperidinecarboxamide), -NHCOCHz-(N,N-
diethyl-1-piperidinylcarboxamide), -NHCOCH-(1-(3-hydroxypiperidinyl)),
~-NHCOCH,-(1-(piperidinyl-4-methanol)), -NHCON(CHa}z, -NHCSNHCHS,,
-NHCSNHPh, ~-NHCH-CONH_, 1-pyrroiidiny!, 1-piperidiny!, 1-(4-
methylpiperazinyl), or 4-morpholinyl;

and the pharmaceutically acceptable salts and esters thereof together with

pharmaceutically acceptabie excipient.
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15 43. The process for the synthesis of a conmpound of
formula (1) according to claim1, whereby a) an

wo Joi/6iagal i ne of formula (V), thus a conpound gfy/Ep2006/068748

formula (1) W|thR3be|ng hydr ogen, 20 (V) is

obt ai ned eit her i) condensation
3%.et r R @!aarmaneéalc@ compasifine Oépiaﬂr@r?rﬁﬂ% the freatment; gr gontrol of

calcbl A DR UTR ddiidadmhors, MBFdBhAiclidrly breal? cBlonTRurgPalt

prostate tumors.
40. A compound of any one of claims 1 to 37 for the use as medicament.

41. A compound according to any one of claims 1 to 37 for the treatment or
control of cancer, in particular solid tumors, more particularly breast, colon, lung

and prostate tumors.

42. The use of a compound of any one of claims 1 1o 37 for the manufacture
of medicaments for the treatment or conirol of cancer, in particular solid tumors,
more particularly breast, colon, lung and prostate tumors.

43. The process for the synthesis of a compound of formuia (I} according to
claim 1, whereby

a) an imidazoline of formula (V), thus a compound of formuta (1) with R®

being hydrogen,

(V)

is obtained either by ‘
i) condensation of a tetrasubstituted 1,2-diamine of formula (11)

205
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15

(111) to forma nonoanide derivative of formula ( IV

)
woif

f ol

g

| owed by cycl odehydration to give a conmpound of

ha (V) or ii) by reaction of a tetrasubsdfbio6slossras

lam ne of formula ( Il ) as shown under 1) above

with an aromatic ester of formula ( VI ) 15 R4R5
in the presence of a Kgialksyd, alunminumto al so give

an i m dazoline of fornula
of formula (V) is reacted

gped b) said conpound
N ene to forma

car banmoyi chloride of formula ([{VII)® 10which is then

reacted with primary or secQndg
correspondi ng conpound of
different from hydrogen;
conpound of fornmula (

ines to formthe
' Q'@B wherein R3 is
5 c) said

is~if desired, turned into a

15pharmaceutically acceptable salt; and all
substituents have the neani ngs( 'éi)ven in claiml.

with an aromatic acid of formula ( it} )

R4 R5

HO RG

O (m)

to form a monoamide derivative of formula ( IV)

(V)

followed by cyclodehydration to give a compound of formuia (V)
or '

ii} by reaction of a tetrasubstituted 1,2-diamine of formula (i ) as
shown under i) above with an aromatic ester of formuta ( VI )

R4 RS
R'/O R6
e (V1)

206



in the presence oi a triatkyl aluminum to also give an imidazoline of
formuia (V}; and

Lh

b) said compound of formuia (V) is reacted with phosgene to form a
carbamoyl chloride of formula { VIl )

10 which is then reacted with primary or secondary amines to form the
corresponding compound of formula (1) wherein R? is different from
hydrogen; and

¢) said compound of formula () is, if desired, urned inic &
15 pharmaceuiically acceptable salt; and

all substifuents have the meanings given in claim 1.
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