WD 2007/ 063013 PCT/ EP2006/ 068748 2, 4, 5- TRI PHENYL
| M DAZOLI NE DERI VATI VES AS | NHI Bl TORS OF THE

WO DODERSCTS ON  BETWEEN P53 AND MDM2 PROTEI NS FQRCTIBE2088068748
ANTI CANCER AGENTS The protein p53 is a tunor
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
permanent|y damaged clones of cells by the induction

2, O S PMebviahesiz RrnARRREGSITSEs Als tREETRLEC Wrafud e¥ElracTToN

i | 38 RS CIHoRE T rbRGISR! ad hath1 GARERGIdENAE € @
panel of genes inplicated in the regulation of cell

cycle and apoptosis. p53 is a potent cell cycle
inhibitor which is tightly regulated by MDVM2 at the
cellular level. MODM2 and p53 form a feedback contro
| oop. MDM2 can bind p53 and inhibit its ability to

ansactivate p53-regul ated genes. In addition,
fr@a.pa@t@m PPre 1® 0Pt WPM@E%%@HEG'@QE%%%X% %ﬁeBVa'ﬂg@W

R L P e Y L

peivis thequopagatidroobpémzamendly tdaanadest tlovedRf aelts pbthe

0 Bt B S ol ] BTS2
Frﬁﬂéérﬂitroh%@to‘r 'EhaﬁQJa'n SMvhR 4 PAHERSf gthesThPliEaledan Yhe regulation
MDMR2 to p53 (E2F) is d%éc;r egul ated in many cancers.

et @eilJermle gnd @@@Dmlihgp ise@ pptant getl exele inhibitprewhich is tightly

PRERENSEL) RN BBl Bl 8, A3 8550 RAET= 3ok convo

M@? NMBB®I2 tar Binaich3Dand MHibitRs abEhN l$> t‘Mrﬁéhc‘leat@ r§589fegulated
should | ead to accunul ati on cell cy

gﬁﬂ@%t Inp@@rlitien, M@M%@@'atm b\lﬁlﬂdﬁl@rﬁ%‘%@deﬂheegra&aéon of p53.
@ ?hfa%'hv e tH8\EKpr nrg tl\ﬂDW@ﬁﬁe tﬂgé ‘?Q)érngsthe cellular level
i ngfe “agen I nat i

s or fnco on W
of I\/kﬁll\h:epr@tetn tDmrerfeedttfercﬁmoesrol [Bop ihsaiskihat tbcycthDMB and p53
strategy has been s

f

St Kol cclaideve B roTgl prlfarag aelor MMl §8g a cofactor for
e

EQFg{SﬁE“f:h: ISe%Yé gec%ntrggt)dtk?ﬂ%«?ﬁewégﬁg so bi nds E2F

through a conserved binding region as p53 and

2l PRyERLC RBRBEEH! bR eaUnlieRinSh Gl eaT o fraaventy
becutrﬁﬁg 'F%Ié@lﬁla? @efe'i:ts M@haQﬂM 1934 S AP Ioleg 088/ X843 have
Il1s etal E 1972, 37, 2158-2161, report

b?ﬁlﬂ SRS tefafﬁerﬁ |prr@tem degradationt wmblmam of YIDMRH3
AR B s e R RS R30S0 B pOBRAn or o
séludysd ahi@ist and/or apoptosis. MDM2 antagonists, therefore, can offer a
novel approach to cancer therapy as single agents or in combination with a
broad spectrum of other antitumor therapies. The feasibility of this strategy has
been shown by the use of different macromolecular tools for inhibition of MDM2-
p53 interaction (e.g. antibodies, antisense oligonucleotides, peptides). MDM2
also binds E2F through a conserved binding region as p53 and activates E2F-
dependent transcription of cyclin A, suggesting that MDM2 antagonists might

have effects in p53 mutant cells.
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chem | um nescence (M Capra eta!. Photochem and
Phot obi ol . 1965, 4, 1111 5 1121). Zupanc et al. Bull.

W($7/0me3n & Tech. (Yugoslavia) 1980-81, 27/ 2BCT/ER2006/068748

report the use of triaryl imdazolines as starting

[ T rd ' - E .
2@%@0%'%' it Eeh PR 5712 Fipaaboe SR YUPIAE B gfazotines
Heefdf etas. ainJrrarrmﬁomﬁzatw 869178 resuYp thenpie pakitidn of amarine
indicated to have low toxicity. Treat ment and/ or

BRIEaRAMANGEOMRRUMRE BNEhdiachpiaviaishhbeen plugied for
Eﬁérﬂﬂ%l n%sfcgﬁéé ?N)ﬂ:éap a{JB{‘é Pf@)@ﬁd’f‘r&%‘?‘%@%@%ﬁ{bg 1965, 4, 1111-

umati c
OhBU)el Lypaetcadt alr Bphhr$oca Crearh.ofl Teoh. ﬁfalgastavw)b‘sﬂaa-sn eQv/28, 71-

m di ne u dicate that imdazo
BriSERHd e% cﬁén%ry@mpaz&m&@% $lattneematey %315‘ the’ prggarat'on of
QPq-l;(s Fveéel ated di seases involving inpaired

ucose sposal US 6,617,346 131 (issued Septenber
9 2003), US 6,734,302 B2 (issued May 11, 2004),

g AR T BB e P A0 e
IAS20RSRMBARNSAL (HaibdipbeRddRerIIRNIcAASd t&Hadd () tcxitdty.
US20050288287A1 (published Decenber 29, 2005) discl ose

Teaaimeat apdisr ipre\entioni of sBeumatpic aabeRs, muliple salerosis, systemic

Pl B éihitBpeg 910 Felifdi AR HBYS mRlcauadT who 9g(78725 to
Chblefry ee ahnsbore bimétasedoaseri gy, subistiansy anidisnedontdsunds, and
present inventign are shown to inhibit the interaction

B aatbhatymisazolneityRe EOBGUNGS E3Y Herfubintedreatment of
g%%)_%gé%’ortr}é tedi i &%@E%W.ﬁ{;}(@ése%é g‘d%osgr g than a

rve pep I'n ce ssays, ese
conpounds denobnstrate nechanistic activity.

[jgeyRabion of ‘ﬁ’é‘@é’aegg‘éteéﬁ@qrg tg%q%ﬂgﬁqy D&, 882 BJ ald May 11,
E§§4)f %5@4%598@4&13@&bl%ﬂ@d%&%er% '2@0@? r$55004b255867A1

hase, resul potent anti proliferative
étmbllsheq Dea:gmbes123v\/2064): WQ&E@%@BD%A‘I rﬁpuh)ltsrhed December 22,

BN isDORFoREAA AL L huSRGT hBhmeR2R SHlinl Berigse retated

gianafddIoiheens. 2 WO 2007/ 063013 PCT/ EP2006/ 068748
Therefore, the activity of MDM2 antagonists is |ikely
linked to its nmechanismof action. These conpounds

578 e} B et A0H L BROCE e R s o molecul
frovisidr@ 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 approximately 100 fold
greater than a p53-derived peptide. In cell-based assays, these compounds
demonstrate mechanistic activity. Incubation of cancer cells with wild-type p53
leads to accumulation of p53 protein, induction of p53-regulated p21 gene, and
cell cycle arrest in G1 and G2 phase, resulting in potent antiproliferative activity
against wild-type p53 cells in vitro. In contrast, these activities were not
observed in cancer cells with mutant p53 at comparable compound

concentrations.
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5 :%$:::41R6R5 (1) wherein X, and X2 are hal ogen,
acetyl ene, cyano, trifluoronethyl or nitro; 10 Rl and

wWaR200a063082| ect ed fromthe group consisting of PEI/EPLBIB068748

-CH2CH3, -CH2OH and -CH2OCH3 with the proviso that Rl

T@gge%remﬁﬁer g&':yé@ IM]IB%/@ %ﬂﬁa? g% Eﬁk?lg I?%Egé% T@m&hamsm of

a¥3m Cridese E6MgEHATS car%b&ﬁt&i% salectivieGitiddare: agétis.
is -H 20 -hal ogen, - -CF3, -0OCH3, -C(CH3) 2,
25 -cycl opropyl, -cyano C(CH3)3, -C(CH3)2 R

e SR S

-CH3, -CH(CH3)2, -CH2CH2OH or -CH2CH2OCH3),
-C(CH3) 2CN, - )2C(P(vvhere Ris -CH3), 5
- C( CH3) 2COOR (wh B -H, -CH3, -CH2CH3 or
- CH( CH3) 2) , C(CHS)Iﬁn(V\hBﬂ Ra is -Hor -CH3
and Rb = -H or -CH3), S Jer e -CH3 or

-CH2CH3), or A\ R5
N
R2 3 R6
Xz
(1)
wherein

Xy and X, are halogen, acetylene, cyano, trifluoromethyl or nitro;

R' and R? are selected from the group consisting of -H, -CHs, -CH2CHs, -CH>OH
and -CH>OCHj 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 -OCHs, -OCH,CHs, -OCH,CH3F, -OCH>CHOCHS3, or -OCH(CHa)z;
R%is

-H

-halogen,

-CHs,

-CF3,

-OCHjs,

-C(CHa)z,

-cyclopropyl,

-cyano,

-C(CHa)s,

-C(CH3)2 OR (where R is -H, -CH3 or -CHCHs),

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

whyaroeemn t hen R4 is - OCH3, - OCH2CH3, - OCH2CHZ2PCT/EP2006/068748

- OCH2CH2OCH3, or -OCH(CH3)2; R5 is hydrogen, -d,

i é%ﬁ[@Rb@%'re%sw O@Eéosa*%mw. GerBr oPYL
-NH-tert- but yl ,CHME,00H),N(CH3) 2) ; 15 and R7 is
sel ected fromthe group consisting of i) -CH3,

Y, - CH2CH(CH3) 2, cycl opropyl, cycl obutyl,
éil(lqu:l;l?@ I henyl or phenyl substltut ed
by cht'or o, &i—éw'}é S

or cy ano, 20 i) 4-norpholinyl,
JG(mI-ﬂzf)fG@D’rFy{wheqretFkusmmr- L+®MLCHQDr CH CH3

|% Cﬂﬁﬁé&ﬁgﬁ% éi_@g;tgx' de,, Ll 64 (ﬁeg‘er ein R

%R-%%@@%%CH%%V})@ substi t ut ed pi per azi ne

of thefornula 0, R rein Ris selected fromthe
502 (whers Btis ﬂ@H@,f CF&@F&) 1 Hyydradigene, -NH- tesieutylbdkiN(CHa)2)
c) -CH(CH3)2, 4 WD 2007/063013 PCT/ EP2006/ 068748 d)

- CH( CH2CH3) 2, €) cycl opentyl f) -CH2CH(OH) CH3, 5 Q)
afdifHie?e HYis netRfdio i) - CH2C(CH3) 20H, |)

ﬁdls§g4 N- rret hyI p| per| d| nél ! 10 kg CHZCHZRd \/\%ﬂse;n
Bﬁ?%%mﬂ%@@w(%%& cave,

R® is -Cl, cyclopropyl, -SOzR (where R is -CHs, -CH2CHa, 1-pyrrolidine, -NH-tert-
butyl, -NH>, or -N(CHs)2);

and R’ is selected from the group consisting of

i) -CHs, -CH(CH3)2, -CH>CH(CHs)», cyclopropyl, cyclobutyl, -CH>CH»Ph, 2-furanyl,

phenyl, or phenyl substituted by chloro, -OCHjs or cyano,
ii) 4-morpholinyl, 1-piperidinyl, 4-thiomorpholinyl, or 4-thiomorpholinyl-1,1-
dioxide,

i) -NR® (wherein R®is hydrogen, -CH3, -CH>CHs, -CH>CH,OH, -CH>CH,OCHS3,

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

iv) a substituted piperazine of the formula

'
[}
'

AN
K/N\R

wherein R is selected from the group consisting of

a) hydrogen,
b) lower alkyl,
C) 'CH(CHs)g,



10

15

20

25

30

- NHSQ2CH3, -N(CH3) 2, -N(CH2CH3)2, -NCH2CH2CH3) 2,
1-pyrrolidinyl, 1 -piperidinyl , 4-norpholinyl,

w@200806diznzol i di nyl -1, -dioxide, or PCT/EP2006/068748

2-tetrahydrofuranyl), 15 1) -CH2CH2CH2Re (wherein Re
is -OH -0OCH3, -SO2CH3, -SO2CH2CH3, -SO2N(CH3)2, -CN,
-N(CH3) 2, -N(CH2CH2CH3) 2, 1-i m dazoyl, 1-pyrrolidinyl,
d{)—m;}ﬁgammmgog,, 4- mor phol i nyl, - COOCH3, - COOCH2CH3,
CH3)3, -CON(CH3)2, CORf (wherein Rf is -CH3,
emz@@entwym opropyl, phenyl, 2-thienyl, 3-thienyl,

uranyl) -CCI:HZ-Rg (V\,herei n Rgis H,
6N%§%K|?&—|%O - NHCH2CH2OCH3, - NHCH2CH2N( CH3) 2,
&) ik gi nyl , 1-(pi peridinyl -4-met hanol ),
4-norp ' or -N(CH3)-(3-(1-nethyl pyrrolidinyl)),
@@ig'g@iéFr(Mereu n Rh is -OCH3, -OCH2CH3, - NH2,
NHEH - NHCH2CF3, - NH cycl opropyl,
DN tze%ggt@yl’, - NHCH2CH2CHROH, - N(CH3) 2, 25

) NCEE e RsthyIN(p@rRIiTOH) 2, - N( CH2CH2OCH3) 2,

- N( CH3) CH2CH2OH, - N( CH3) CH2CH20OCH3, - NHCH2 CH2 OCHS3,
1-pyrrolidinyl, 1-piperidinyl, 1
K mmﬁHmWh&eum%n@H ,-ot:Hs, OCHgCHgOH -OCH2CH,OCHs, -CN,

zé peridi nyl - 3- carboxamde ol I ny
tht S%thmS%N T AN T S PNy EONI G Haei e, NHCOCH,

ggﬁxoﬁi pera Hf&%ﬁ%' éﬁe%Mﬁ?l)gl J@%@F{zﬂ"e@ ze 1np¥:5rohd|nyl

1(§Tﬁer|dn@'ﬂ2%or KaHNGHD)- 2 ot hiduaigli nyl-4 ; Tvetdxidep lve Rytetrahydrofuranyl),
4- propyl phenyl, -CF3, 2-thienyl, 3-thienyl, -NH2,
-NHCH3, -N(CH3)2, - NHCH2CH2OCH3, - N(CH2CH2OCH3) 2,

PJ b S wh Ber ‘%’?becﬁ MAHRGY ] 08D, CH,CH,,
- ano acet y1 pi per azi nyFS:
-]S(DQ\J(@H&)@ p@l\azN(@H))z -\ OWRC2QCH:P6 36 8dazoyl, 1-pyrrolidinyl,

P%té%ﬁéo%‘iﬁ%ﬁ‘é%"’ e s es ety el Ty

BC@)Née“ CW4M@"QHQ% is %%@ﬁﬂ-‘l?b&él@bk&ﬁf‘%henyl 2-thienyl,

1- pi - nor phol i nyl

3-thiepygt, azfur@nyl A3-Biraayip| - CQCHArHa‘idmh;ar@n fFriaH, rNHGHAHOH,

%@@rﬁgﬁ(}@?ﬁﬁ aiﬁ'ﬂﬁ%ﬁ)‘}zﬁ“@*sy 1-Rip&s (?'H)él 1-( 85pendmyl-4-methanol),

ﬁerit@dr)]rfp)ﬁbhﬁ'%nw N (G J(SI -rigth$tpRtreRdinginy! - 1 - di
yl carboxam de, an Ss)
3-tetrahydro-thi ophenyl -1, 1-di oxi de; 10

m) -CH,-CO-R" (wherein R" is —OCHs, -OCH2CHs, -NHz, -NHCH2CH(CHsa)a,
-NHCH>CF3, -NH-cyclopropyl, -NH-tert-butyl, -NHCH>CH>CH-OH, -N(CHj3)a,
-N(CH2CHas)z, -N(CH2CH20H)2, -N(CH2CH>OCH3)2, -N(CH3) CH>CH>0H,
-N(CH3)CH2CH>OCH3, -NHCH-CH>OCHS3, 1-pyrrolidinyl, 1-piperidinyl,
1-(piperidinyl-4-methanol), 1-(piperidinyl-3-carboxamide), 4-morpholinyl,
4-thiomorpholinyl, 4-thiomorpholinyl-1,1-dioxide, 1-piperazinyl,
1-(4-acetylpiperazinyl), 1-(3-oxopiperazinyl),

n) -SOzR' (wherein R'is =CHs, -CH>CHs, -CH(CHa)z, phenyl, 4-methylphenyl,
4-propylphenyl, -CF3, 2-thienyl, 3-thienyl, -NH;, -NHCH3;, -N(CHjs)a,
-NHCH>CH>OCH3s, -N(CH>CH>OCHp3)2, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl,
1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl), 1-(3-oxopiperazinyl)),

5
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v) a substituted oxopiperazine of the formula N R N O
wherein Ris -H, -CH3, -CHCH3, -CH2CH2CH3, - CH2CH2CH,

W@e007Q6CH20CH3; 15 and vi) a substituted piPper/EP10n€068748

of the formula " N R 20 wherein Ris -H, -COOCH3,
- CH2- N(CH2CH3) 2, - CH2- (1-pi perazinyl),
oﬁ@@ﬁlﬂ/ﬁfi’eremiﬁilgeC&%IWﬂ;}OHs, N%CHsjﬂl'@%ﬁrBhydrofuranyl 2-thienyl,

HCOCH2

31(#{@@&@%5@1%@@) gl CWWIMG&@@HBWM gsmorpholinyl,
R T I ol s mmBeraAT) o (iBempiRgany),
(3- oxopi perazinyl)),
-N -(1-pi di bax d - NHOOOH2- (N, N-

o SR S ST S REecy <
Wﬁﬂ 1 §C&Zp|r oxypi peri di nyI ))

ridinyl-4-methanol)), -NHCON(CH3) 2,
I\IH-I(I&NH@ByI ‘GthmmwkﬂB@mGG RIWl EP2006/ 068748
N l'idinyl, 1- di nyl,

SPGB BBP DT ny1GOXEY 4 mor phol i nyl | and the

pharmaceutically acceptable salts and esters thereof.

5 More preferred conpounds are those wherein X, and X2

¥ @ substitutagbexoniperBeine« tkeipydunds are those wherein

R3,is -C(=0 -R7. 10 More preferred conpounds are those
erein R6 is hydrogen; R4 is -OCH3, -OCH2CH3, or

-, )2; and R5 is -C(CH3)3, -C(CH3)2 OR (where R

IS -CH3), -C(CH3)2 CH OR (where Ris -Hor

- CH3) @(CHS)ZCN -C(CH3) 2COR (where R is -CH3),

-S2FP (where Ris -CH3, 1-pyrrolidine, -NHtert-butyl

or N(CH3)2).

wherein R is -H, -CH3, -CHgCHs, -CHgCHgCHs, 'CHQCHQOH, or -CHzCHzOCHs;
and

vi) a substituted piperidine of the formula

R

wherein R is -H, -COOCHS3;, -COOCH>CH3, -CONHy, -OH, -CH>OH, -CH>CH,OH,
-CH2-N(CH2CH3)z, -CHa-(1-piperazinyl), -CHz-(1-(3-oxopiperazinyl)),

-NHa, -NHCOCH3, -NHCOCH:NH,, -NHCOCH,NHCH3, -NHCOCH,N(CHa)o,
-NHCOCH:N(CH2CH20H)z, -NHCOCH:N(CH>-CH-OCH3),
-NHCOCH:NHCH>CH>OH, -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(CHs)2, -NHCSNHCHS,
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15 Al so preferred conpounds are those wherein R4 is
-OCH3, -OCH2CH3, or -OCH(CH3)2; R5is -C; and R6 is

wo szesjomhere Ris -CH3, 1-pyrrolidine, PCT/EP2006/068748

-NH-tert-butyl, -NH2, or -N(CH3)2). 20 N More

( C e t rek: .' wher ein
RN, SRROHZONTG L P g bbbk e hose
wieetBpiderdsnyly, wp 4pinetpidlingl; 25 1-pyrrolidinyl,
l-piperidinyl, -NH2, or -N(CH3)2. NN Mre preferred
conmpounds are those wherein R7 is R wherein Ris e

= i 48 Yet
P s D SRR R
-S2CH3 or -S2CH2CH3. N LNG Mre preferred

ounds are those wherein R7 is wherein Ris 5
B Br DR OV RIS GHBP T W NEEIp u e e 4 se
wherein Rd is -SOQR2CH3, -NHSO2CH3, -NHCOCH3, or -CF3.
N~ LNG Mre preferred conpounds are those wherein R7
Mor@®paferredrcorpaints aretthoseanpdrain R+is RC6H)x-BAy! - | | |
-dioxide. As a further enbodi nent of the present
invention there are provided the conpounds of formula

Moraiestetrddldombolmidd afd tRbSe whkiein R® is hydrogen; R* is -OCHs,
-OCH2CHa, or -OCH(CHs)2; and R® is -C(CHa)s, -C(CHa)2 OR (where R is -H or
-CHjs), -C(CH3)2 CH-OR (where R is -H or -CHs), -C(CH3)2CN, -C(CH3).COR
(where R is -CHs), -SO2R (where R is -CHs, 1-pyrrolidine, -NH-tert-butyl or
N(CHs)2).

Also preferred compounds are those wherein R* is -OCHj;, -OCH>CHa, or
-OCH(CHsa)2; R®is -Cl; and R® is -SO2R (where R is -CHs, 1-pyrrolidine,
-NH-tert-butyl, -NH,, or -N(CHj)2).

,III\N/\
7 N\R
More preferred compounds are those wherein R’ is wherein Ris

-CH.COR".

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

,III\N/\
7 N\R
More preferred compounds are those wherein R’ is wherein R is

—CH>CH>CH2R°®.
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Rl and R2 are selected fromthe group consisting of
-H, -CH3, -CH2CH3, -CH2OH and -CH2OCH3 with the

W(DBQWA'OGBDH hat RL and R2 are not both hydr ogenPCTRRBP1086/068748

C(O-R7;, 20 R4 is -OCHS, (IIH2CH3 or -OCH(CH3)2; R5

Xeéfé%‘?%@ Blorisd CUiluratdR o FbSeinele b b

- GBOEBH2CAR (where RS -CH3) -SOZR (where Ris
-CH3, 1-pyrrolidine, -NHtert-butyl or -N(CH3)2); 25
R6 is hydrogen; N ~NR7 is is R (wherein Ris
-CHCOR'); 8 WD 2007/063013 PCT/ EP2006/ 068748 Rh i s
4-norpholinyl, 1-pyrrolidinyl, 1-piperidipyl, -NH2, or
-N(CH3) 2; and pharmaceutical ly accept ablel\s*all\qs and
esters thereof. 5 As yet another enbodl ment (of Nt he
pmemrefanMOmpomricErareahesammereied%tlbe corrpod?ﬁdmherbin Ris

{:gu{:g ¢ Wherein X and X2 are -C; Rl and R2 are

d 'f'romthe group consisting of -H, -CH3,

-CH2CH3, -CH2OH and -CH2OCH3 with the proviso that Rl
and R2 are not both 10 hydrogen; R3 is -C(O) R7, R4 is
Yerpre pcﬂelzed@orrmounosm(remc)ae wReraig R°0s @@)@Hs -NHSO2CHs,

ere R -Hor -CH3 CH3)2 CHOR
Z%@@}%@ [ Eh I S - C(CH3) ZC%\I g((Cl-Bg 2C0R
(where 15 Rls-CH3) -SOZR(V\,here Ris;-CH3

1-pyrrolidine, -NHtert-butyl or -N(CI—B;%RG i's
hydr ogen; N~

More preferred compounds are those wherein R’ is R wherein Ris

4-tetrahydro-2H-thiopyranyl-1,1-dioxide.

As a further embodiment of the present invention there are provided the
compounds of formula I, wherein
Xy and X, are —Cl;
R' and R? are selected from the group consisting of -H, -CHs, -CH2CHs,
-CH2OH and -CH>OCHj5 with the proviso that R' and R® are not both
hydrogen;
R® s -C(0)-R’
R* is -OCHjs, -OCH>CHs, or -OCH(CHs)z;
R® is -C(CHas)s, -C(CH3)> OR (where R is -H or -CHj3), -C(CHjs)2
CH-OR (where Ris -H or -CHs), -C(CH3)2CN, -C(CH3)-COR (where
R is -CHs), -SO2R (where R is -CHs, 1-pyrrolidine, -NH-tert-butyl or
-N(CHs3)2);
R® s hydrogen;

'
[}
'

,Ill\N/\
N\
R” is s R (wherein R is -CHCOR");



~NR7 isis R (wherein Ris -CH2ZCH2CH2Re.); Re is

-S2CH3 or -SM2CH2CH3; and 20 pharnaceutically
waeweptand e salts and esters thereof. As yet aPOL/RR1006/068748

enbodi nent of the present invention there are provided

‘o Bhl e OB e FEEEKE 1oPpRoRBhaREe RGN Co

gﬁdH - CH3, CH2CH3 - CH2OH and - CH2OCH3 vvrththe

provi so that R1L and are not both hydrogen R3 is

plramyagrticaly RQCQ@aU@@%ﬁS and@gieisghemol. ocH(CHi) 2; R5

is -C(CH3)3, -C(CH3)2 OR (where Ris -H or -CH3),

-C(CH3)2 CH OR (where Ris -Hor -CH3), -C(CH3)2CN,

5 Aﬁ(@ﬂsaﬂ@mr (emhipocimedt WO @O0 B30 1iBvrTDNERRIS64@6 Brehdded the
where R is -CH3, 1-pyrrolidine,

C‘NHPPBP?'S Btjfloym(%ﬁ Q"”N’(r@il%) 2); R6 is hydrogen; N~ ~N

R7 |sXR(1 r&bidris -CH2CH2Rd) ; 5 Rd is -SQ2CH3,
bEBah% NHCOCH3, or -CF3; and pharnmaceutically

accepRélaJnd Radnesseiected $rosm the gmuooﬁanMngetf -HnetHer-CH.CHs,

The. Toasrite BICRe M B BrOVRE Al St 2 B8 N Bt

10 -C; RidgdnR2 are sel ected fromthe group consr sting
of -H -CH3, -CH2CH3, , -CH20OH and - CH2OCH3 with the
pr ovi B8 thist RI-GKI-RE are not both hydrogen: 15 R3

Is -CRO-RE  _OCHs, -OCH>CHs, or -OCH(CHa)s:
R® is -C(CHas)s, -C(CH3)> OR (where R is -H or -CHj3), -C(CHjs)2
CH-OR (where Ris -H or -CHs), -C(CH3)2CN, -C(CH3)-COR (where
15 R is -CHs), -SO2R (where R is -CHs, 1-pyrrolidine, -NH-tert-butyl or
-N(CHs3)2);
R® s hydrogen;

'
[}
'

,Ill\N/\
N\
R’ is is R (wherein R is -CH,CH>CH,R®.);
R*® is -SOzCHs or -SOzCHzCHs; and
20

pharmaceutically acceptable salts and esters thereof.

As yet another embodiment of the present invention there are provided the
compounds of formula I, wherein
25 Xy and X, are —Cl;
R' and R? are selected from the group consisting of -H, -CHs, -CH2CHs,
-CH2OH and -CH>OCHj5 with the proviso that R' and R® are not both

hydrogen;
R® s -C(0)-R’
30 R* is -OCHgs, -OCH2CHg3, or -OCH(CHs)z;

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

CH-OR (where Ris -H or -CHs), -C(CH3)2CN, -C(CH3)-COR (where
9
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R4 is -OCH3, -OCH2CH3, or -OCH(CH3)2; R5is -O; R6
is -S2R (wherein Ris -CH3, 1-pyrrolidine,

wo Mid7medot3 butyl , -NH2, or -N(CH3)2); N~~ ~N PCDERND06/668748

is R (wherein Ris -CHCOR'); Rh is 4-norpholinyl,

1-pyrrolidgnyl Picked diayl - N } ;

phar maceut H:%I P)I/_il;l %ﬁaﬁﬁmgaﬁfg}gﬁﬁo{egy &m%er’\le%?gﬁ outyl or
25 As yet aw@thgs); enbodi ment of the present invention
there_are provi ded the conmpounds of fornula I,

wher eRn X, 1Sand K¢J'908N; O ; RL and R2 are sel ected from

the group consistjng of -H -CH3, -CH2CH3, 10 WO

2007/ 063013 PCT/ EP20Q6/ 068748 - CH2OH and - CH2OCH3

with the provisa’tNat R and R2 are not both

hydrogen; R3 is -cd\@/rm R4 is -OCH3, - OCH2CH3, or

- OCH(Bf3) 2is 5 R5 |s - OF (VReriein Rmeuzme%)n Ris

N o 2 e gk w“\@ﬁét GO AR or UFs; and

-CH2CH2CH2Re.); Re is -S2CH3 or -SRCH2CH3; and 10
phar maceutically acceptable salts and esters thereof.
pbarnaddutigaliy aeceptatlediatie mndatstetsehpreafent i nventi on
there are provided the conpounds of formula I,
wherein 15 X, and X2 are -Q;

As yet another embodiment of the present invention there are provided the
compounds of formula I, wherein
Xy and X, are —Cl;
R' and R? are selected from the group consisting of -H, -CHs, -CH2CHs,
-CH2OH and -CH>OCHj5 with the proviso that R' and R® are not both
hydrogen;
R® s -C(0)-R’
R* is -OCHjs, -OCH>CHs, or -OCH(CHs)z;
R° s -Cl;
R® is -SO2R (wherein R is -CHa, 1-pyrrolidine, -NH-fert-butyl, -NHo,
or -N(CHs)2);

,’I\ /\
N
R” s is (wherein R is -CHCOR");
R" is 4-morpholinyl, 1-pyrrolidinyl, 1-piperidinyl, -NHy, or -N(CHs)2;
and

pharmaceutically acceptable salts and esters thereof.

As yet another embodiment of the present invention there are provided the
compounds of formula I, wherein

Xy and X, are —Cl;

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

10
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Rl and R2 are selected fromthe group consisting of
-H, -CH3, -CH2CH3, -CH2OH and -CH2OCH3 with the

w@e@vioed1d hat R1 and R2 are not both hydr ogenPCTRBP1086/068748

C(O) R? 20 R4 is -OCH3, -OCH2CH3, or -OCH(CH3)2; RS

- 1 b
N SR SRRSO G R drafisg MALRARYRE Bt AP Gotn
(V\herﬁycﬂrogehs -CH2CH2Rd) 25 Rd is -SQ2CH3, - NHSO2CHS3,
- N , or -CF3; pharmaceutically acceptable
sal t sRand @stersC@*)er eof . 11 WD 2007/ 063013
PCT/ EB2006{,06874§¢ ES%H%ILI%/ oqr@fcﬁ_qrcﬁ_g corrpounds are
fromthe group consrsting
rac- (BR%*, 5B*) - 4:Gk: Bi s( 4- chI orophenyl) 2- (4 (tert but yl

2- h I | -4,
?-I-I me g%%/@p o d R(wEhereln 8% ?/rrgj Xe ?\H—thert butyl, -NHa,
5R) -4, 5-Bi g @?{zophenyl) 2 (4-(tert-butyl)-2-ethoxy
-phenyl)-4 |- 4,5-di hydro-1
H i m dazol e- 1 car bdnyl chl oride, (4S,

5R) -4-[[4-[[4, 5-Bi & | orophenyl)-2-[4-(tert-butyl)-
2- et hoxy- phenyl ] - 4, dilmet hyl - 4, 5-di hydro-1
Himdazol - 1- yI carb R1-pi perazi e,
nyl 1 abet yl & o Bhol i ne. 5 g WpEsinT s ~CH.CH.CH.R®.);

SR) - 4RF[ 4-[d 4, 5=$ﬁ)§®|4§ 6hlSOADASOMLJandt [ 4- (tert-butyl)-
2- et hoxy- phenyl ]-4,5 di net hyl -4, 5-di hydro-1
H i m dazol - 1-yl ] car bonyl ] - 1- pi peri di ne, (4S,

Pttt et o

H i m dazol - 1-yl ]] - car bonyl ]

g‘p{) g,t!ilg gﬁt@@[yel[f Zéjrlﬁf gg'grlegfgr Opé}eo;[i’ ?r@érﬁ}ﬁn there. ﬁ{ﬁ provided the
éEﬁE]BgazoPhﬁmﬁ: h B ki rgmmet hyl - 4, 5- di hydr o-1

carbonyl ] -
4-13, 4 andrngaremfdpr opyl ] - pi perazi ne,

247 Py TRk AdecsaTion R aipp. relsiRg are-CHe -CricHs
m dazatig;HEHPTNIGCRL Rfthake povisy ltr}at"JF@1 fTR8@re not both
hydrogen;
R® s -C(0)-R’
R* is -OCHas, -OCH>CHjs, or -OCH(CHs)2;
R° s -Cl;
R® is -SO2R (wherein R is -CHa, 1-pyrrolidine, -NH-fert-butyl, -NHo,
or -N(CHa)y);

'
[}
'

'\ /\
N
R” s (wherein R is —=CH,CHR?);

R s -S0O,CHas, -NHSO,CHa, -NHCOCHs, or -CFs; and

pharmaceutically acceptable salts and esters thereof.

11
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2-{4-[(4S,5R)-2-(4-tert-Butyl - 2- et hoxy-phenyl)-4,5-bis

WO ¢ob7obdoas o- phenyl ) - 4, 5- PCT/EP2006/068748

di met hyl - 4, 5- di hydr o-i m dazol e- |

- carbonyl ] - pi perazin-1-yl}-1-pyrrolidin-1-yl-
et hanone,

N-E(s%eé#éﬂkbﬁéieﬁ@b obfﬁﬁblﬁ‘@%tar&ﬂtqrh te ?t&@@bmlmg| of- 4, 5-
bi s- (4-chl oro-phenyl)-4,5- di nethy di hydro-i

m dazol e-| - car bonyl ] - p| per azi

! ' ) o_(4-
R R s R PR PR e e SRRy g
dlnsethyfl—‘tﬁkcd)hxadrph‘dﬂ-yrlnbdatkpﬁ}, di nethyl -4, 5- d| hydro [
m dazol e-| - car bonyl ] - pi peraZ| n-1-yl}- et hyl ) -

9456LB|@ ohideophenyl)-2-(4-(tert-butyl)-2-ethoxy-phenyl) methyl-
gi) (gfmtert pBut?/ll 2 ethox y?1eny apS b}lls ( c y

‘P“b)’ﬁ'f@ehb't'mdﬁ@kéfﬂ -GrEPARY| chiprisiey hydro i

m dazol - 1- h‘L [ 4- (2- hydroxy-eth 2 pi per azi
(43, -5 ) 4-hidt[ acﬁne(ﬁ qmomhzowweésaq&bpw ErR0vg-oieamdist, S-

éa%ﬁxlh%f’dﬁ@{gﬁ)ﬁ I g%§5| ﬁs%]&rt%n?/ f’lqé%epﬁ?ﬁwa)ceﬂll]-mg pholine,

I s gih e )
A O S e BoPEBE-13- By ethpuypheny-4.5-

Hﬁ‘ﬁétﬁg Stcﬁﬁydro 1H imidazol-1- yI]carbonyI] 1- glnperldlne

5-{(4 (4-chl oro- phenyl’) [ 4- (3- met hanesu

gngg%ﬁ Pr[ E’[}’Jf %?‘?%(Fﬁéeﬁr?pﬁing -2 [ﬁy(ﬁfé%tyl )-2-ethoxy-phenyl]-4,5-
aimethyﬂaez5Ld|ﬁycyrb}ﬂa-im'ejazobmtyy]n-carquw—[u,(metrwlsulfonyl)propyu-
net hyl - benzenesul f onam de,
PREr2z0e,. [(43* 5R*) 4 5 Bi s- (4-chl oro- phenyl ) -4, 5-di ne
t hyl - 4, 5-di h

S5 T4 S e dirapiorophenyl-P-I4- st byly)cR-HIsmRhanyE-4.5-

Sutndt s SR TRty s pearahonyito e,
piperdong,| ] - 4, 5- di met hyl - 4, 5-di hydro-1
H i m dazol - 2-yl } - 3- et hoxy-

aha;[ms ,5R)1Pedhisrt Butcypecmh@xy beenyl)-4,5-bis-(4- chloro -phenyl)-4,5-
(4S, 5R) -4, 5-Bi s- (4-chl or o- phenyl) 2-[4- (cyano

%Y'h@% %YWQr'WQaZ%@ﬂOWbBﬁ)QWlPF@Z'B 1ayl}- acetamlde
rret hyI 4,5-di hydro-i m dazol e-|-carbonyl }-pi perazi
B-{4-[{AS.5R:eHig 4erh@utiyiaa@hq>mnbm3d)e4 5tlgis-(4-chloro-phenyl)-4,5-

SN T o SRERBEA F d9S1

Gﬁialhy)he4 5-di hydro-i m dazol e-I-carbonyl }-pi perazi
n 1-yl)- ethyl]-acetam de,

ﬁfb[]f(t@ 5’ﬁ?)ezr g42 ?eanB%tyﬂ %- &lhbRy- PhBRGMY.,3-bls- (4AcKIBrd b HE ) -4,5-
dmeibyilycﬂp mﬁmr@rlmgdamle4 -Gargphyiltpipetazin-1-yl}-ethyl)-acetamide,
H i m dazol - 2-yl } - 3- et hoxy- phenyl ) - 2- et hyl - 20

Nl @pidelitd-E/5R ) 2- (4- fert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethyl)-
methanesulfonamide,
[(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-(2-hydroxy-ethyl)-piperazin-1-yl]-methanone,

12
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2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl )-1-[4-(1, 1-di ox
o-tetrahydro- 2Ht hi opyran- 4-yl)-pi perazi ne-1

WO earieiys | - 4, 5- di net hyl - 4, 5-di hydro-1 PCT/EP2006/068748

H i mi dazol - 2-yl } - 3- et hoxy

R s SR e A 2B hadyh{ A5 1 Pathioro-phenyi)-4.5-

dﬁ?ﬁéth}ll -Btdibydrodnedduaie- 128arbonyl]- 1-methyl-piperazine-2-carboxylic acid
pheny ] 4 5-di met hyl - 4, 5-di hydro-i m dazol e-1
- pi perazi n-1-yl)-acetam de,

gébS:() 4S SR) -4, 5- Bi s- (4-chl or o- phenyl ) -1-{4-[2-(1,1-d
bd -Biwl4-ahierepheny!)-dtHy(B mpthseesatiferyl-propyl)-piperazine-

1% %gk?%)zf]é%,_s-zq ey 5 e i1 H1- IG5 2-y1)-2-tert-butyl-4-ethoxy-N.N-

ginfstky - tpdreranlelsu Romarhiatel, - propi onitrile,
2-(4-{(4S,5R) -4, 5-Bi s- (4 chl or o- phenyl ) -4, 5-di net hyl -1

réd-’rz({ﬁ@?@ EFR*ng S @ALJ@hrbmeheﬁw 2t 504l the thly P8 153dihP&rol 1 H-

car bon

idazel Mh 32et@|0}<y :ph@nyil@(?ymgt{m{mrqplgmtnle
nmet hyl -propionitri le, 13 WO 2007/063013
9@%{@&,69@440@87%84 chloro- phenyl)-1-[4- (3 methanesulfonyl propyl)-

%él *So?ﬁf%?nﬁg g Sgéléneﬁﬁylyi 5% Iﬁ) H md%z%al B y'ﬂefg e%hoxy

Eﬁérﬁlpznﬁ@t’hgl brob@mﬁh'lémt hyl - 4, 5-di hydro 1
I m dazol 3- et hoxy- phenyl } - 2-

g‘;ﬁz'}ﬁg%é?ﬁ 04{‘5:] |or%%hho40§ﬁ4‘sehgﬁ[ a1 (gzcyano dimethyl-methyl)-2
Hﬁftoix’y4phmyljwl 5-cimethlyb#)b-8ihydro-imidazole-1- carbonyl} piperazin-1-yl)-
h |1-4,5-d | 4, 5-di hyd d l e-1| b |
gﬁﬁﬁpétbﬁﬂeﬁuwa@ Ber 1 di ne. 1. car boxyl 1 G acid
2P il S By s hioronsesy b 2pefsyRpo s et mslyyin2-
%ﬂ%&gﬁﬂeﬁyg%é dﬁH%{h&%@ dlgyﬂro imidazgle:1-c rbonP/Ié piperazin-1-yl)-

di met dro VL
ethyl]{atstarbije) - 4- [(4, 5- Bi s- (4-chl oro-phenyl) 4,5-di neth
yl -4, 5-di hydro-1 Him dazol 10

2- 41{I4$|SF#I4I 54Big-yA- cho%-lrbﬁéMyI?:G thiydrbxa;n@thym)eplperazme 1-
SBlsé4chIoro en eS [ 2- et hoxy

{gq(arb@,nﬁg 4.5-0y7ethyh 1ordippaigy1 fi-imi azol 2 yI} -3-ethoxy- phenyl)y2 methyl-

éog) {I‘rﬁa § hyl -4, 5-di hydr o- |mdazol | -yl}-[4-(3-met hanes
ony |dropyl ) - pi perazin- 1- - met hanone,

%ﬂg}d{ ‘{$ ?5% ) S |B4%?‘} Eb'rs? é;éh% gl? 10[49(qem9|o)x02te ARYARSNY tfiopyran-
nhﬂe)nprbbraébri?e ali gz dW -4, 55 el 05 idimy@radl-irdidazol-2-yl}-3-ethoxy-

- carbonyl } - pi perazin-1 -yl)- acetam de,
Qh?GMX ?4@9’[@% pWPHDFBV%eM chl or o- phenyl ) - 2- [ 2- et hoxy- 4-
yrrolidine-1|-sul fony

af(ér{%é‘} 58)%@15@(ﬁyhbm5henMWr[é (cyarerginethyl-metiydhitgthoxy-
pRérﬁ)ﬁ]’ 2,%5' 4 n{etPfyI24,% dliﬁ)yc[rg(ﬁnlodaz%lé 1ycar86rbﬁf18?)%razm 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-(2-0x0-2-pyrrolidin-1-yl-
ethyl)-piperazine-1-carbonyl]-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxy-phenyl)-2-
methyl-propionitrile,
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N-[2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[ 2- et hoxy

WO 200¢ %3010l i di ne-1-sul fonyl) - PCT/EP2006/068748

phenyl ] - 4, 5-di net hyl - 4, 5-di hydr o-i mi dazol e-1-carbonyl }

R BFISB R b LA SRR S iy

cHJo(chﬁhéﬁWl dlﬁndrrhetﬁ?all-i B8r¥hydro-1H-imidazol-2-yl]-3-ethoxy-phenyl}-2-
pheny 4, 5-di meth 4, 5-di hydro-i m dazol e-1| - car bonyl }

U}ﬁ’[@éTF&QP'ﬁmmlﬂ) et hyl]- 25 acetani de,
é (4S,5R) -4, 5-Bi s-(4-chl oro-phe 52 2-[ 2-et hoxy-4-(pyrr
{45 ) ABi o ohlopmmonany ) AU oxan reimethy WS | S ethoxy-

ﬁﬁ%@?kﬁﬁd' oy A5Snuslip AieazOlG T AP kRiPGra Y Try))-pipericine-

I € acid |soEropyIam|de
4- {(4S 5R) - 4, 5- Bi s- (4-chl oro- phenyl ) -1-[ 4- ( 3- net hanesu

l“afco ’gW$-)B1$1' ﬂ%hﬁﬁd)fr!fhen?@ olrocahByl oy frofdifie-1-sulfonyl)-

phemwlbéiodmzeﬂwl}d- M@dfoﬂlﬂ {ymidazelehoxy-
benzenesul f onam de, 14 WD 2007/ 063013
RICT{APERG/DR8,64Bis- (4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-

5%3’5;]4 [Z‘é{l‘guﬁ?%%ﬁ P(}Stbgﬁ‘téﬁg% #osn%lrrﬁl goyl 2- et hoxy- phenyl

di meth i hydro-i m dazol e

egvm@q%uﬁr 6eqrgqr‘orpfler1yyrg {%@&%@épyrrohdme 1-sulfonyl)-phenyl]-
ﬁ}cg&ﬁ )dil'i_\dré iR d;ﬂz?ﬂ 447 - - ARSI sLifBn - o B BYderazin-

—yy]l-methamne but yl - 2- chl or o- 4- et hoxybenzenesul f onamni de

{4({% 5R) -4454B1SBI(43C(1I@T@Jmh@h?b-lﬂ-‘{@%thbxylﬁf[ (Hy(ralidmehandsny|)-

@hgg%b@%yq%pyei%ﬁ B s midzgiany chiagbanyl-piperazin-1-yl)-

5‘%&% @%ol 2-yl}-Ntert-butyl-2-chloro-4-
oxy- benzenesul f onami de,

bl 3R 4l Ll p kit 6Bl BRoPBEBUhody by h%&?rar-‘a%h@%nsawnyn-

pe@fiypPaE-dinfbthy|d, Bltiirhydro4mﬁjaioi't¥¢¥dafﬂonyl} piperazin-1-yl)-1
Hinm dazol -2-yl}-N-tert-butyl - 10
BWIrelidho-4-¥iaiBayinghzenesul fonam de,
[%(48 5R) - S ;4 [2-(5-tert-Butyl sul fanmoyl - 4- chl or o- 2-
Bt [Roylihepfi))4.4; Bisti#-sh{ofo-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-

G ALER e d-£s %U‘Sfcf il TR REP L e

mmﬁﬁsﬁﬁbnén@@ s- (4-chl or ophenyl ) -1-[4-(2-hydroxyeth
yl)plpera2|ne 1 -carbonyl]- 15

& [2= (QL{'(‘ES*E\FQ $5EB|§'-' l1‘3(:‘|3||Tc5?03phenyg L]Z ethoxy -4-(pyrrolidine-1-sulfonyl)-

H1 m dazol tert butgl
ghﬁ@y{kéé@mﬁéﬂ% brehimycdie-imidazole-1- carbonyl} piperazin-1-yl)-ethyl]-

gé[[g 'd R) - 4, 5- Bi s- (4-chl orophenyl ) -4, 5-di net hyl -1
-f - X0-2-pyrrolidin-1 -yl - ethyl)-piperazine-l

AR 1Y ot i G M ORI R {A- et s fRyrrolicine-1-sulfonyl)-phenyl-
4,5-dimethyl-4,5-dihydro-imidazol-1-yl}-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-
methanone,
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-
benzenesulfonamide,
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4- et hoxybenzenesul f onam de, 20
2-{4-[(4S,5R)-2-(5-tert-Butyl sul fanoyl - 4-chl oro-2-et ho

WO yEheesply - 4, 5- bi s- (4- PCT/EP2006/068748

chl orophenyl ) - 4, 5-di net hyl - 4, 5-di hydr oi m dazol e-1-carb

et .y :
2o AR ) ¥ RN RS omanpgrl SiPss g pigpsphon
/ey Eheny1)4,8.dhyairs-ikfdazole-1-carbonyl]-piperazin-1-yl}-acetamide,
chl orophenyl ) - 4, 5- di net hyl - 4, 5- di hydr oi m dazol e-1 - carb

giz%z{ealrs*lsmiénw IR £2hRPopIEN B & LAY 12, 526 ) Bt Pimidazol-

- P@ﬁ@*f—,@ﬁvbzﬁh|Pm-€lﬂtb®>€¥®@3h@wf®3@'ﬂ19¢r ol i di ne-1-su
| fonyl ) phenyl ] -4, 5-bis-(4-
6H (45,6 phreniHB)j s-44-Bhidirorphepy )4 - [8- (8 g thamesu Fbriyipdeyd) -piperazine-

e B0t R e Sy S IrigRzel 2 IN-Leff P By firo-4-
Qmoky%e'ﬁzéhésdlﬂmamlde
c IoroRS)hen 4. 5-di met hyl - 45d|h?1/dr0|

Bi{(H2.6R) 14, 51Bjs- %cbl@rqphen )-1-[4-(2-methanesulfonylaminoethyl)

Bhanss Y L 0BMh AL RS R2d ok RIIAIBRIS ) N IR butyl-2-

cilerd-48thobenzehefilforiatniaB) or phenyl ) - 2- [ 2- et hoxy- 4- ne
t hoxy-5-(pyrrolidine-|-

ﬂuﬂ, %18%0?3@% (b= erB Gty iAoy fa-2nfrBYdefrokyphenyl)-4,5-bis- (4-
chlogmrRNYY: %SBil@erJékﬁ-di’r‘rysrmm}da)ZOE-U scasb ooyl piperagimdx

i‘ﬁ‘g%%tg (g%yl] 4, 5-di net hyl -4, 5-di hydr oi m dazol -1 -y

R4 B84 By (45 BlsyRSIYBs 2V A Reimg zine- 1-carbony-
K%Cduh{’e?ﬁy|5cf%)dn2ydré P rArRiz 8- SO Mo R-UTRf IR BRE H-Bony | ph

enyl)
emoayb@mmmsyktwamndeet hyl - 4, 5-di hydro-1 H-i nmi dazol e,

[ (4S, 5R) - 2-(4-Chl oro-2-et hoxy 5- met hanesul f onyl - phenyl
»-{t4 5,582 §-Bis-(4-chlorophenyl)-4,5- dlmethyl 1-[4-(2-0x0-2-pyrrolidin-1-yl-

Chl gr oghr%r% nleP1 ca5bonyrﬁE1 Eyc!lh dro- 1(1-| hr%%razo yﬂzﬁltert t}ﬁt)]/l- -chloro-

H@tﬁ‘é&%@)‘é‘ﬁ&éﬁ@éﬁﬂf&%}‘maep' perazin-1-yl] et hanone,
rac 5R*) -4, 5-Bi s-(4-chl orophenyl ) -2-[ 2- et hoxy- 5- (

PO e e RSB st 450
¢l 16 & BeNyY; B5 Blime(-al8-diyphemdgzoke-l Zzaebomplypipe(arym-eyl}-

| idine-1 -sulfonyl)phenyl]-
ﬁc%tam'%t hyl - 4, 5- di hydr oi ni dazol 1

3- et hanesul f onyl pr f ? erazin-1 -

S,Elp/ %}13 (5-tert- Butylsulfamoyl ch oro -ethoxyphenyl)- 4 5 bis-(4-
Fﬁ@ (ﬁ)f{f“lﬁ/ﬁ d4F ir)nﬁ_fhﬁ 4? ?g{y_ércﬁmldﬁz%é’-tl‘Wb%nﬁ}-?—rﬁétﬂ?ﬁ%ramne-

2-carhex3dietdeaksnetigmzetart ri | e,
4-{(4S, 5R) - 4, 5- Bi s- (4-chl orophenyl ) - 1- [ 4- ( 3- met hanesul
Fand 3R - [P ChRIT82-8Boky-5-(pyrrolidine-1-sulfonyl)phenyl]-4,5-bis-(4-
chlorophenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazole,
5-{(4S, 5R)-2-[4-Chloro-2-ethoxy-5-(pyrrolidine-1-sulfonyl)phenyl]-4,5-bis-(4-
chloro-phenyl)-4,5-dimethyl-4,5-dihydroimidazol-1-yl]-[4-(3-
methanesulfonylpropyl)-piperazin-1-yllmethanone,
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carbonyl]- 4,5-dinmethyl-4,5-di hydro-1
H i m dazol - 2-yl } - 3- et hoxybenzonitrile, 20

WO obF0&ER)3 2- (4-tert-Butyl - 2- et hoxy- phenyl) - 4, SPOI/BEPL0d46/068748
hl or o- phenyl ) - 4, 5- di net hyl -

b I G S o P PSSR A S By
s(iforgipaenylpachgimetfyls4,5-dihydro-1H-imidazole,
di met hyl - 4, 5-di hydr o-i mi dazol e-1 -car bonyl ] - pi perazi n- |

IS JD%Dll@ 4ch|oro henyl)-2-[2-ethoxy-4-methoxy-5-(pyrrolidine-1-
f\(l-t}erFS)LBut Ie( F %?? [2 (4- tyert but¥[4 Z(peyt hoxy- ph

gwj‘,qr)yl 4pr$nyil]34 §idl6ﬁlh)ﬂx4 @thydrmmldazol 1-yl
R%i?%%yffﬁgﬁ@%“ﬁﬁh et MR ahhe ' =t
e R G ﬁ@pmseéa“e&x%n'eﬁgﬁ%%éﬁépﬁ%@%“'°

6I@I6rdﬁ§nyﬁ$@-d%étl‘ryl3f SIRh Bt hexidRleRy| ) - 4, 5- bi s- (4-c¢
hl or o- pheny

Pt CB%?“&Q?%EWV% Bl

Qmowmmn)m Baherg0ddE-aBgassmidazol-1-yl]-[4-(3
fr}%?,hzrp{sylfbﬁﬁ@?r&pgﬁp)@?r@2|n yI]r(nAéthCahnlo%reo phenyl) 4, 5-dime

m dazo é 3- et hoxy-p é r opan- (4S,5

R . 55 A e faﬂcatomgm? DS oncpsralng 1, 5- d
éu'ﬁ{mh?éyﬁeﬂﬁgnégt ony opyml%ﬁ(lj%%eorlgzi

0 214 R0 MoraPhny) 24P S ok PO ety Dpher-

2/Bytiimeth p-41bratydrbimioazold - ?/I}B{dl (8-rethiadeg@fanylgkopyl)-piperazin-1-
carbonyl ]-pi perazi n-1l-yl}-acetam de,

Y'ﬂ Str@RPnﬁ 5- BIS (4-chl or o- phenyl ) - 2-[ 2- et hoxy-4- (1- hy

dr oxy mat

ﬁﬂéﬁﬂ“]s 45F$* : ﬁd‘clzll%o'@ihﬁwm'éﬁ-ﬁﬂrﬂ%ttlhwl-4,ﬁ-—?]ihydt[041I(-Igmldazol-
nRF - pi in-1-yl]- , 10

35@]2???@5%*?9&”@5%%%#ka’ﬁii%ﬂeny?ﬂ.25“[95-2?‘&25y-4-

Ay RO s R RDrosa il s methenssslionyipropyl)-piperazine-1-

ér%la VA 5=dihriRem\A, B éﬂl—ﬂﬁfﬁbaﬂéld@ }-3-ethoxyb tril
C gnl;i-) 'E 5- Bi sﬁ?li chl%’rro phenyl E{% e? 83%1/ enz(olnl Hye

1
fhgmnte PR N i o s oprappp e
mﬁddlbxglpoemmgazolfﬂ pk}rpmﬂrazm -1-gbmetanoeehanone
2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[ 2- et hoxy- 4-
11{4k[§43 5@*21(4=MBNﬂy’r etdidRy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-

hen 5-di met hyl - 4, 5-di hy dr0|mdazole1
Ebn@ﬁ}dlbyqjgrlgﬁa]zoieyrqar@onyl] piperazin-1-yl}-ethanone ,
rroI|d|n 1-yl - ethanone

tert Butyl-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,
rac-(4S*,5R*)-2-(4-Bromo-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-1H-imidazole,
rac-(4S*,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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N-[2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[2-et hoxy
-4-(1-hydroxy-1 -nmethyl- 20

weedyhjsophenyl | - 4, 5- di met hyI 4, 5-di hydr o- i m dar©t/BP206/068748

-carbonyl } - pi perazin-1-yl)- ethyl]-acetam de,
P2 lrdet En B s ST Beicd g, SBRAKY A 5L AnGaR K

Rﬁihﬁkdh@?@%‘éﬂmﬁy%@hm}‘idﬂwﬂ)arﬂ.?&ﬂdl hydro-i m dazol e-1
car bonyl } - pi perazin yl)- ethyl]-methanesul f onam de,

58 5 5) -4,5-Bis-(4-chloro-phenyl)-2-(2-ethox phen 1)-4,5-dimethyl- 4 ,5-dihydro-
‘? 4SB|s 4-chl oro- phen )y “et’hoxy-4-(1-hy

tﬂﬂldﬁ.g@ﬂ yﬂ-éff-m%m@t apegulfonyl-propyl) plperazm 1-yl]-methanone,
phenyl ] -4, 5-di net hyl - 4, 5-di hydro i m dazol -1-yl}-[4-(1,
-{df[m&SRM&B}@f@CIZHO phenyl)-2-(2-ethoxy-phenyl)-4,5-dimethyl-4,5-

%j{@“é’ EJZ[@'[}@F@)% ‘ﬂrcgr ?plllfg%rl%}FPél Lygef?%%ﬁmd% (2-i sopr opox
oxy- phenyl ,5- di net dlhy ro-1
TR 5 STl et s sy B By Mgty -othyl)

pﬁ@%g§% @ﬁ;e)t é éfg?g%%ré)@ oI 1%}& %Shmeth%nefugonyl propyl)-
dipeedzig{1-y]-Bredindryahrey- i m dazol 1-yl]-[4-(3-nmethanesul fo
nyl - propyl ) - pi perazin-1 -yl]- nethanone,

2&(4 WZRS 6F{)(44§B|§Rf bhl@)r@pﬁéﬁyl@@-[‘?%thbﬂy ah@rydroRds-1 2netsgl-ethyl)-
opox

-4- e
R e ety 6t SrcHel e idazaias atbeaBigrazingodl az

acet am de,
é@eté&r)f(?% [(4S*,5R*)-4,5-Bi s- (4 chl or o- phenyl) 2-(2-iso0

t.no
S R G R g ey g ety
pheriylyhb—derImIﬁyalmedlhiyd%siMde&foharW}nm (2- hydroxy ethyl)-piperazin-1-
rac- [(4S* 5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-(2-isopro
powethaneAgoxy- phenyl ) - 10
4, 5-di net hyl - 4, 5-di hydro-i m dazol e-1 -car bonyl ] - pi peraz
2ﬁ42{(Zb$}§R 4 ,5-Bis- (4-chloro-phenyl)-2-[2-ethoxy-4-(1- hydroxy 1 methyl ethyl)-

bR RR N S Tkt RARBUIr bR he

gymefidind1-@-dthdhdneir o- i m dazol - |
yI ]1-[4-(2-met hanesul f onyl - et hyl ) - p| perazin-1 -yl]-

418 5R -4, 5 Bis- 4 chloro phenyl ethoxy -4- &1 hydroxy-1- methyl
rac (4S* 5- | or O- p enyl ) - et hoxy- 4

QmYﬁBQhﬁWﬂ 4, dlmemml 2 &slmdr@lryudgﬁglﬁﬂ pazbogm.yarplperazm 1-yl)-
ﬁy jllsé% i hydro-1 Hi m dazole,
gﬁé" A{c(e , E?%) -4, 5-Bi s-(4-chl oro-phenyl)-2-[ 2- et hoxy- 4-

é‘fl[@vnzle“; Q‘gﬁé@r‘f g%igy%'%fﬂﬁheﬂy@ 2alagiesY 4 TaRygPgy -1 -methyl-

b&\'éHy]gF%Rﬁ@@ﬂﬂly'M]B -giflydiro- ﬁfﬁl@i’hﬁﬁl'edﬁcarbon[yé plperazm 1 -yl)-

{rac (4- chloro phenyl) et hoxy-4

e(nyl]rmetﬂﬂ@ﬂgzsqlfomlﬁyl
{(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-1H-imidazole,
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20 ethyl)-phenyl]-4,5-di nethyl-4,5-di
hydr o-i m dazol -I -yl }-[ 4- (3- met hanesul f onyl -

w@e@pPbpipi per azi n-1 -yl ] - met hanone, PCT/EP2006/068748

{(4S, 5R) -4, 5- Bi s- (4-chl oro-phenyl)-2-[2-et hoxy-4-(1-ne

N = - I o= 0 t -4 5-dj
Fopas o e s T Ao R rsSoRlpeRy st eny-2.5-
timatRyF46=clthydrb=ipriiggrarai-yi- M- (3¢ hletaidsanto ngl- pr%@yll) plperazm 1-yl]-
rac-1-[(4S*,5R*)-2-(4-tert- Butyl 2- et hoxy- phenyl)
pieshananenl or o- phenyl ) - 4, 5-
di net hyl - 4, 5- di hydr o- |mdazol 1 -yl]-ethanone,
1aq-24%, [Glf% SR oﬁgﬁs -(Bghlpro- @h@nM%Zyaqalﬁ@nmppm smstkoxysphenyl)-

4B SRROF B Xy S nidazola:d carbonyil-piperazins vl AggiaMIde,

(% S 53 TS BBl §PIoso ohRBNY BoRsg PR k-4 methayphenyl)-

H'soalenenh 0y 5.)dti Ky dro A dEtoyh - @e@bén\@ g gevézrﬁm -4378ohblin-4-yl-
-yl - cyc opr opyl - met hanone, 07/ 063013

SBNEP2006/ 068748
[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-c
héaaM)Afﬁﬁéiﬁﬁ)%,&-ﬁis-m-chmwhenw)a-(@ isbgapoxy-4-methoxy-phenyl)-

zol - 1- -cycl obu
T Ohar 4 5 R e G A O PRREA RS- bi - (4
-chl oro- hen% 5d|rrethl45d|hdr0|
Fﬁ%[ﬁ%f5 )yﬂ% LSn(éT(FW@r-Ob@fﬂ 12&%ésopjogo>s){{f4\getgoxy phenyl)-4,5-
t
fndingtia Sihyq Byia o AN P BRERansbiBn ey didzin- 1-y1-
methar®nehenyl - propan-1 - one,
4-[(4S,5R) -2-(4-tert-Butyl - 2- et hoxy- phenyl ) -4, 5-bi s-(4

ra?dq(@*sZBFR)’f)ehS(JBlsM@hloro phenyl)-2-[2-ethoxy-4- ﬁ1 methoxy-1-methyl-
di net hyl - - di hydro-i m dazol e- 1- carbonyl ] - benzonitril
gthyl)- phenyl] 4 5- -dimethyl-4,5-dihydro-1H- |m|dazole

E(4S 5R)-2-(4-tert-Butyl -2-ethoxy ﬁhen Ig 4,5-bis-(4-c
H(8r{ADREN,Y-Bis-H-ghlorephgny-@- [2 -ethoxy-4-(1- methoxy1 methyl-

S S RS e 2 TRlR08 Mperepip 1)

hteramighenyl ) -4, 5-di nethyl - 4,5-di hydro-i
m dazol - 1-yl ] - phenyl - net hanone,

{@@ ihs4§h ﬁ&l’sla% §44cm6rotpmwj -222 R heya-pensthdxyt1 SmBinhyl-

l oro

athyﬁtmnyli %gmlmyﬂwdﬂhﬁrﬁtﬂwlm -inmidardl-1-4}riét(Borgthaneaylfonyl-
ngg)&p(arglég',%é@?-yﬂ-?ﬁma&op-eBut yl - 2- et hoxy- phenyl) - 4, 5- bi
et S8R aerbe e a- ety 4- (Ut st hehyl-§thy)-

@'Eedlmeth |-4,5-dihydro-imidazol-1-yl}-[4-(1,1-dioxo-tetrahydro-2H-
PEC@ES R¥)-2 y -(4 te¥rt But ylI - 5- cyh}l [or(o 2- et hoxy- phenyl

9h4@935ab1dsyla -piasiagno--plifrersthgnone,
4, 5-di net hyl -4, 5-di hydro-1 H i m dazol e,
F4cA 6 BIY*;5R () L- (detert- Butyy-R-dthoxy-phenyd)-dthbisy(4pdtdonp pheh yi)-4,5-

ah Syt SR GRNEI 1% Pethanone,

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,

[(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,
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20 di net hyl -4, 5-di hydro-i m dazol -1
-yl ]-[4-(3-net hanesul fonyl - propyl ) - pi perazin-1 -yl]-

Woredonassone, PCT/EP2006/068748

2-{4-[(4S,5R)-2-(4-tert-Butyl-5-chl oro-2-et hoxy- phenyl

A e A B SRR AR £i5 syl i dmethy
4 15 dinydilo-iagigh 261 1 ¢l)-cyclobutyl-methanone,
rac-(2-{4-[4S*,5R*)-2-(4-tert-Butyl-5-chl oro-2-ethoxy-

wf[@lsfbm 2. @ -fekSBU#t- Qfét%@/ Bﬁen -4 5-bis-(4- chloro phenyl)-4,5-

phen P di net hyl - yr0|mdazl
dl(ETaﬁt bnﬂfﬁ}dlbYQT@rlﬁz(ﬂal?-OU x,l] }3 methybbgtast1-one,
n- 4-yl - et hanone,
i 4643, 0 RE2; QRE)rt-luWﬂQte&hmxprlngmyI}54,(5hblef (8- eoluhenyhe by

b%@%b?&fbs%ﬁﬁq@'ﬁﬁ%z%15y'h?ranﬁnaﬂ -PIAPERZ LN y1 ] - (4- di m
ani no- pi per anone,

et h 16 VO
St B4 T bb B SrbpaEy) .5 IS (4-cIoTG-phenyl)-4.5-
P?’ﬁeih%l“@ﬁ cﬁ@dro%rﬂéaicﬁéﬁ - Bitb¥hylPosh SHigng- et hoxy- pheny

ﬁgs% 14 %?r(fl Bngyér : fh%’x? p‘?’ie?ﬁ{/ﬂréf)? g@éﬁlorol pmahylf ﬂ EPWmethyI-

4 gcdihydrb- ﬂnﬁdaz@e‘r iyiHfumah- erykbﬂeﬂie(nfb‘ﬁ’é 5R*)-2-(4-tert-but
yl - 5-chl or o- 2- et hoxy- phenyl )- 5

§4§ HR)SzJQéf’rT@r‘fUBM)ﬂ méwpw@@r i 5B 1y4-cHioPo-BhBiS-a;5-Bimethyl-

azol - met hano

écdlmdi[qmsdamb yl}p@ﬂnvlemetramom 5- chl or o- 2- et hoxy- ph
enyl ) -4, 5-bi s-(4-chl oro- phenyl) -4, 5-di

et MS* 585}31(hydrt{8utm2}aHng dhearyl) bﬁbﬁyd@ {$pichlero-ghenyhd,5-

ﬁ%%&ﬁi'? g%ﬁehy RHigs 1z&1i:i§4 meihweﬂwsv'bm@m}%y 4
L ﬂ{‘ﬂé I)e2 Qxlteﬁ tglll e%oxy P eny 4 5 s 4 cﬁloro p¥1eny| -4.5-
{aﬁﬁetﬁ L4 é%m@t*o nﬁq%hogﬂi g-fzr-EHI'oPcS-BhQﬁﬁ?-}‘ﬁe)thgnér?e,et hoxy

A L GBS IR R RIS Fneny-

4 &cdihndihy|f4,8-SlihydRb) +H-irbicBizete( 4- chl or o- phenyl ) - 2-(2-eth
oxy-4-trifl uoronethyl -

RhsBR)) 2 /&45emswmbh|6rc52@thwv phémyiHazpbie-(4-drasidosheryl)-4,5-

et hanone

- pi perazin-1-
firaxhglry, 5zpllBy%pérmdaz,qhwlb[‘\oﬁeﬁgﬂtba@wﬂoevlrmpyuqneramn 1-yl]-

| - phenyl ) -4, 5-
g%&reﬁdy4 5-di hydro-im dazol -1-yl]-[4-(3-nmet hanesul fo

pyl- [MS}BRI) )2-(@ m&lﬁu’ﬂynSlchkyrb}z etRixpapr@mg|)-4,5-bis-(4-chloro-phenyl)-
rac-2-{4-[(4S 4, 5-Bi s- (4-chl or o- phenyl) 2-(2-eth
69@7dlmqtpylf4 g@r@yﬁxpﬂwdazole 1-carbonyl]-piperazin-1- yI} -acetamide,
{%45d|rrethl 4, 5-di hydro-i m dazol e- 1- car bonyl
Dot A EAS BBy (4 tero B EaipIon2- B0y b brs- (4-chloro-

phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-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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rac- (4S*,5R*) -4, 5-Bi s- (4-chl oro- phenyl ) - 2- (2- et hoxy- 4-
trifluoronethyl-phenyl)-4,5-

wa@leowebBphs 4, 5- di hydr o-i m dazol - 1-yl ] - (4- et haneBtil/EP1v9é/068748

pi perazin-1|-yl)-nmet hanone,

St v Bl S r -2~ t hoxv- 4-
IG5 e BN e it
ghemji ) |5-dinfetdyIhy, 8rdihydrodaidd 21-1 - R4 pyeyblidin-acylgiperidin-1-yl)-
(1- met hanesul f onyl - pi peri di n-4- 25 vyl ? am de,
MeENaNANSs  5R*) - 4, 5- Bi s- (4- chl or o- phenyl ) - 2- ( 2- et hoxy- 4
-trifluoronethyl -phenyl) -

A1 TERDIGIICiRY b1 B A SR i 2t ar-bu-B-qhioroa2-pthcnytpheny -
s 2Eb RS et Rttt TR RRR AR ol b methpnane

éécghgi(%fngf,EE&F)E—2—?’(%&8&%}@%&?-pﬁf&a%-géqathgxy-phenyl)-4,5-bis-(4-chIoro-
%éﬂ%é%/%@%g%;%?fdé By 2d0rglé I/Q\g%aszgidlrésl‘l Iearl¥bnyl]-pRhamonsg-cbamic
aeig-tp(tAmtylsmRitgr, 4, 5- Bi s- (4- chl or o- phenyl ) - 2- ( 2- et hoxy- 4
-trifluoronethyl -phenyl) -

A G (A4S iR A, 5 -Bi S 4tichodo-hieny ez (B-ethoyy Y- (iflubyoanetky - pihgnyl)-4,5-

Srﬁ%&b?h‘éfé%‘a{?‘q%ghg?rgf EaZ’Plf-*chl or o- phenyl ) - 2- (2- et hoxy- 4
-trif]uorometh

aal,zcsﬁﬂm@é_tﬁ@ﬁ)-.ﬁ,%'@ié’r?ﬁ%i&s&mﬁam—@rczlet\ppry-@triﬁyarrocswnmhenyo-
4 ORI B RS I oyl pipergin 20y 110y 4
kI oTOE T TS B shioeg reRy T2 BB egieadeny -

p’ﬁéﬂﬂ;ﬂ)m,r&dimethyl-4,5-dihydro-imidazole-1-carbonyq- iperazin-1-yl}-ethanone,
rac-1-[ (4S*,5R*) -4, 5-Bi s-(4-chl or o- pheny E) 2-(2- et hoxy

4StaR)t4 BosieMBLdNOroRsIRIMA))2- (A Bthoxy-4-
E{_, 5- di)mst hyl qﬁ 5-di hydr o-)i m'(dazol g- 1-carbonyl J-piperid
dmethylcﬁﬁu%aydrpd midazpl-1ay-He(3-methanesulfonyl-propyl)-piperazin-1-yl]-
fn%(f-én %*e’ 5R*) -4, 5-Bi s- (4-chl oro- phenyl ) - 2- (2- et hoxy- 4-

rlr? oronet hyl - phenyl ) - 4, 5-

R AT AP AR —
I o
B ¢lif-4y|-sthéineyer o- i m dazol e- | - carboxyl i c acid

trifluoromethyl-phenyl)-4,5-

(2, 3-di hydr oxy- propyl ) -am de,
&d -3 /K9 Bi,5-8i g 4chmro-phleanl12) (4ethody-detrifiybromé&thi-plyenyl)-4,5-

Bty L Rlfigoafidadant- isgnanggutiony-piperazin-1-yi)-methanone,

s-(4-chl or o- phen t hanesul f on

3-(4-{4, 5-Bi | 1)-1-]4-(3-
raé;ﬂ%’yﬁ6*)&,@-&1%l-ﬁtﬂ-,qgLqro-pheny%-z)-(2-et[nox§/-4-t?i?luoromethyl-phgnyl)-4,5-

: i_. -_ n 3 j r 7] - - i i i - -
pn et s TR SRR &2 spgpanesufonyt-ipericin-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-yl)-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-morpholin-4-yl-piperidin-1-yl)-

methanone,
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20 but an- 2- one,
3-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl )-1-[4-(1, 1-di ox

W@2d0e063ny/ dr o- 2H-t hi opyran- 4-yl) - pi per azi ne- 1PCT/EP2006/068748

- carbonyl ] -4, 5-di et hyl -4, 5-di hydro-1

)7% [Rilsaégl* ms’t% fs’(%’cﬁ‘fﬁr%x%h%neyl %E”{‘(XA’ A-trifluoromethyl-phenyl)-
R)& d1nﬁ3tﬁ%1l84 64 Wdrorumd&wnywl} @-bdroky blpﬁbrldln 1-yl)-methanone,
met hyl - 2- oxo- propyl ) -

Eédﬂsts* ehemlsleé @= <91|6ﬂ%t@wény41 @@Jeltw&(yomwmémbﬁw;phenw
-car bon }54:{@ cﬁer azin-1 - - acet amd

# Hcdi yailyqra-= ltnédaZOBdt)j}] %hy@@pymsmwpmﬁémw W)-5

Eiél”ﬁqrﬁ)i] glhleoro phenyl)-4,5- di nethyl -4, 5-di hydro-1

B A S e el oh AT B s RORSRS -
@@e&)ﬂéthf‘i 435%Iﬁ%rbéihncﬂaz%1 dL)H}%Elh@ h%r@ﬁ?—@'tf%ﬂv%plpendm 1-yl]-

car bonyl ] -pi perazin-1 -yl} anone
reYTAEE013 PCT/ EP2006/ 068748
rac-[ (4S*,5R*)-2-(4-tert-Butyl -2-isopropoxy-phenyl) -4,
Badal $(4G1;5071) ¢, b-Bitréhrghlord-phenyl)-2-(2-ethoxy-4- trlfluoromethyl phenyl)-

gﬁltnﬁhvr% g ﬁ:@k‘g%ﬁéﬁ@a@o e- i car%oXylﬂ pli)erldlnepi cgyboxel c? acid

Bafdeh-{4-[(4S*, 5R*) - 2- (4-tert-Butyl
- 2-1sopr opoxy- phenyl ) - 4, 5- bi s- (4-chl or o-

! @%252 | %EH i Eﬂft(méh[gﬁo %hghw ‘rélf & ?%Q?ZﬂfoﬂnﬂuE'Jr'o‘?ﬁétﬁ9péfll14nyl)-4,5-

dmethy s ;dRyJrodmidazabe-tl -Earbgkyli2-acse prsof2ebydrpReeitiy) -dmide,

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

ﬁhmmst’rwm zﬁsxa@wbmdrmm@ngzll 21625rféfl105<§4—4(-t3|1‘l[IBtdmmhyPDWyl) 4,5-
| perazl n-

et Py 126 B Rydrostdaacle-GHIboNY s acia R 3sRydrBK Ry kamide,

5- bi s- (4-chl oro-phenyl)-4,5- 10

il 6 1y Bisa(4schdoteyph@nylin Sdiglethyl-4,5-dihydro-1H-imidazol-2-yl]-3-

ﬁ%}okgﬁz}]ﬁ%ﬂ@%ﬂﬂw%tan%lor?t hyl ) - pi perazin-1 -yl]-

éa@ {%(‘5?@3 %]R*gglgrop{qlgﬁnﬁb L{Egé et%anesu orR/? YoﬂJyrBe %e a2|r1e1
Qamhwm ﬁdﬁné!ﬂhwﬂi @dlh%#@ﬁﬁqlmﬂda/ﬂo} 2l éte%dsxéhu%rwu‘ Yrmethyl-

an- 2- y[ net hyl) p| perazin-1- yl]-nethanone

bai@nf£-98¢e, 5R*) - 2- (4-tert-Butyl - 2-i sopr opoxy- phenyl ) - 4,

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

8 (A { 4ty bR~ 4558 {4l cblorrorpden vl) ~1 3{4y(|1]1-di®e®atbprdhyxdrpy@h1<bhiopyran-

b 3o BRE R bl .55 BRI 5 clbysio skmigealyAyaa-ethoxy-

éh@mﬂ)é%éﬂh Peralht@BMle -4,5- di nethyl-4,5-di hydro-i
m dazol (oct ahydro pyrido[ 1, 2-a] pyrazi n-2-yl)

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)-
acetamid,
rac-(4S*,5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-1H-imidazole,
rac-1-{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}-ethanone,

21



10

15

20

25

30

20 met hanone,
rac-(4S*,5R*)-2-(4-tert-Butyl -2-isopropoxy-phenyl)-4,5

WO ki0gwé31xhl or o- phenyl ) - 4, 5- PCT/EP2006/068748

di met hyl - 4, 5-di hydro-i m dazol e-1-carboxylic acid

P SR BRI B Bl Reommzohenyli 4 el bigypyphny -4
arnbetﬁylé.ﬂ‘scdlhfmrg -iptigemd | - ]- B4 |sd>prcbmﬂ1p>yderémﬁ ‘dyl)hy@thanbne
m dazol [ 4-(2- et oxy ethyl)-pi perazi n-1-yl]

Par-ABL ?W’S? *)-2-(4-tert- Butyl 2 -isopropoxy- phen I) 4 5 bis-(4-chloro-
[(485 2-(4-tert- Butg/ ISOTOpOXé yl)-4, 5-bis-
plaemﬁ 6150dlm%hylré) Silmy rdrlmﬂamleA ;514 OWHP'@er&ﬁI@dzﬂ} 1

RIIL Teenesul Tom-proyi) b perazi 1 -y

RERgAE B g %Eqﬂiqévtﬁ ?S%@a%ﬁﬁagéﬁf%a%@% 18R phEny1)-4.5-

R S i o i

U(eﬂfgrme,z (5-tert-Butyl -2-ethoxy phenyl)-4, 5-bis-(4-c
hl or o- phenyl ) -4, 5-di net hyl -
AacSE(éIShﬁBi*)e& mtellathItyIiz -jdojor o Xy3p maxtytiadh,Sshisf droplorprdweynyl)-4,5-

sodh B S Budioatdaadh o BEGRE mprpholine skethylypigermeinid v

Reswd{dmy! - phenyl ) -4, 5- 5
di msthyl 4, 5-di hydro-i m dazol - 1-yl]-[4-(3-nmet hanesul fo

F%/ %@% ?P‘{I*? %R%QSH t@h% 'r%oimm%? 5-pis- 34 «chioro-phenyl)-4,5-

dmmihylemﬁkdlpymnyhydaﬂzcﬁ—1 yI] [4-(tetrahydro-furan-2- yImethyI) piperazin-1-
E | - 45d|hydr0|mdazol 1-yl]-[4-(3-nmethanesul fo
)ﬁ -|m p| pera2| n-1 -yl]- nmethanone, 10

4- chl or o- phenyl ) - 2- (4-cycl opr opyl
égchM§ ﬁe)n?d ff tqrt utyl-2- |sopropoxy phenyl)-4,5-bis-(4-chloro- phenyl) ,5-

ﬁf};ﬁ@% P4 54c; ﬁ%@r‘ohmé’zdl i ﬂ;ﬁﬁxaﬁg%iLda %fr]}caelgaﬁ TR ORESRB.L0-

opyl perazin
Mefdt&rsRe, 4, 5- Bi s- (4- chl or o- phenyl ) - 2- (5- cycl opr opyl - 2-
et hoxy- phenyl ) -4, 5-
ebzonﬁnSS/BRli) B- dltbbtiBLleLmsd)@Z@d)oxlf Mdrry[l)44 6%isrs vanrsyhenyl)-4

nyI pi perazin-| - 15 met hanone

hyie). i‘>z3|ayc@*pgrru<1azﬂqwoyli§<qm@mwp ordalles imesan i
H}%n% y 4p2e3?/|hg/df05| m dazol -1-yl ] -[ 4- (3-met hanesul fo
P -9 ) PA-RSE Bty 2L iso obox{ P hBANIY2Ss-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid bis-(2-methoxy-ethyl)-amide,
rac-[(4S*,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-methoxy-ethyl)-piperazin-1-yl]-
methanone,
[(4S,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-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
[(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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[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-c
hl oro- phenyl ) - 4, 5-di et hyl - 20

W 2®7deoy3lr o- i i dazol 1-yl]-[4-(3-met hanesul f onyT/EP100©§68748

|')-pi perazin-1 - - nmet hanone,
gﬁé R;?F% %it]é:’rlt] %@yl%gﬁ@x? p%eﬂ%%’é)o 3 485@@%%?‘] itéuﬂmethyl
dIB?f@lhw&cr HniBa !y gli-p4- @n@ﬁﬁ@heéulwn}/f bropyB- mpéﬂaarrswll]f 0

nyI propyl)-pi perazin-1 -yl]- nethanone,
HRAMRE, 0- (4 tert But y! - 2- met hoxy- phenyl) 4 5- bi s- (4-
chl or o- phenyl)

HEety4, 548i5=( drqw@rpdohemyaa%& -ethaxyis-methaneastipapeshs )-4,5-

A ALEpS A pR BT AR M B RERBonr rmpypiestprn 1

nefhandres- (4- chl oro-

phenyl ) - 45d|rrethyl 45d|hydr0|mdazol l-yl]-[4-(1,

F(4S'5?%)04S@|§ﬁ(h¥dﬁﬂ&o LRGY- ﬂwéanéwr@hgzpﬁbrﬂw )-4,5-
] met hanone, 2 7/ 63013 PCT/ EP2006/ 068748

gl(mleshﬂFe} 52dlby|drpermdmlw yIp[ethmeyhgrieawionyl4orepyl)-pigeragin-1-yl)-

wegq% enyl ) -4, 5-di net hyl -
y D= dro-i m dazol -1-yl]- [4(11d|oxotetrahydroth

i -3-yl)-pi perazin-1

[ ERSH S T St 2 bRt arspBe s 4.5
BingstA ID@,S%h?dr’c‘) Aifri G ] -BB- ﬂwe't?héhémbﬁynmgw%péfazm 1-yl]-
-yl ] -{/4-(3- et hanesul f onyl - pr opyl ) - pi per azi n-

mgthanafntehanone,

2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-1-[4-(3-ethane
[E(ABfErR])y4 5|EB|e1s(y+c)h40rprppjtareyt)rmés-ﬂ:yclopropyI-2-ethoxy-phenyl)-4,5-

GH’F a%érd'gl/‘ﬁp Cﬁdxgl F4% rr}%(a?lﬁa(ljﬁelsuIfonyl-propyl)-piperazin-1-yI]-

Hlé‘?r'i‘é/ 2- met hyl - proplonltrl l e,
(4S,5R) - 2-(4-tert-Butyl - 2- et hoxy- phenyl ) -4, 5-bi s- (4-ch

t%%g@hsggﬂ;%iﬂ-ter rBXE@ t(:ﬂ‘fyﬁz2 g ﬁgﬁxg%gﬁ ﬂ;{l%gfﬂgqup%w )-4,5-

dinoatoylph&rgihydré- |rmaddu4dl—14ylﬁ[4 (3- methanesulfonyl propyl)-piperazin-1-yl]-
di %ro i mdazol -1 -yl]-pi per azi n-| -yl - met hanone,
MR 2 (4 tert- Butyl 2- et hoxy- phenyl ) - 4, 5-bi s- (4-¢

I h
AT o2 A erESy2- 9o pinbienali4:5bisy (4-RlloFerRbARY)-fe5-diethyl-
1_1 (:Ekél‘g‘i?d% ﬁa%cj‘l i ?I:[rié} %‘Wéthgnéém%\}r BRI dipdradird Sy 4
meﬁhwhduedro i m dazol e- I car bonyl ] - pi peri di ne-4-car boxy
lic acid am de,

9(4643FR (45, 5B 4?c+ﬂd#ozm{dny5b2 Y2 -ethaddy i simrgfanl - pierb i -

(4- chI or o- E enyl
dmmetavlhfirérdj YdﬁOdau@aZ@Jﬂ ﬂﬁiﬁb&me]th%i%@ﬂfaﬁvlrprppylojm@qrﬁan 1-yl]-
t¥anone,

[(4S,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,
[(4S,5R)-2-(4-Chloro-2-ethoxy-5-methanesulfonyl-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- (4S*,5R*)-2-(4-tert-Butyl -2-et hoxy-phenyl)-4,5-bis
-(4-chl oro-phenyl) -4-nmet hyl 20

w267 déoyxir o- i m dazol e-1 -carboxylic acid PCT/EP2006/068748

(2-di net hyl am no- et hyl ) -am de,
B?gﬁ@!éﬁ?—%@-g&%?&%g}fo%?-rpth'eﬁ';}f)YA,S-%Tse-ulgﬁ%'rc?-gﬁQM)'/I)-&,A‘S-EFmethyI-
8- bivly el rb-mid B Ry -9 [ 4v( tla b go-ketetyiaie yhi bp R PEHAR pivePain-1-yl]-

ne,
MeEnanqne. [ (4sS, 5R) - 2- (4 tert But yl - 2- et hoxy- phenyl ) -4, 5

- bi s- 4 chl or o- phenyl ) -
HéSrﬁHl %i@rtmwlo? ethoemme@yl 4ol clope-peeay!)-4.9-dimethyl-

?z?c&ﬁ?ﬁ(é’ogﬁbégo ( 4§// o ié §m%}]aeg§[f§?¥1|og{99¥,lp1 BIRA'5217: sy fymethanone,
3 AT SR h oo Pheoy Hdc Rapibanp oy piosaci

eraYiuﬁeJ’fEéd‘rBB 45d|meth -4, 5-dihydro-1H-imidazol-2-yl}-3-ethox
Prgc 2- F’Nélg* ¥ert Bu¥y| 2- et hoxy- pl%le}nyl) v

pt;em)yl)sé(me il bmmmﬂm ) 4-
nmet hyl - 4, 5- di hydro-i m dazol e-| - car bonyl ] - pi perazin-1| -y
(4S,32Rpwr r4etarEIButyl 2ydtho:30pbemd)rdriebisA4- M raetheryh 30 biethyl-4,5-

PCT/ EP 68748
'g(gd i%grrg 3018 (4-tert - Butyl 2 et hoxy phenyl) 4, 5- bi
é4 chI or o- phenyi
For2-44yert-Buiyl( gthoamnme@yhﬁéwmszﬁﬂcahlemh?nw fengihyl-4.5-

?Iggdglo WE%W?%EZM tyl @eth?noé] et hoxy- phenyl) -4, 5-
e T R PROATS ichicriony)-4 sl Phiors BLP s emgthy4.5-

dinfydmxdrhivazaelci -¢1]-pitberakinyi -gFhéehanone,
rac-2-{4-[(4S*,5R*)-2-(4-tert-Butyl - 2- et hoxy-phenyl)-4

1%%48 §R§ 4- (thtbﬂtlu@héfé{hdxy‘lﬁjhenyl )-4,5-bis- (4 -chloro-phenyl)-4-methyl-
ydr 0-i m dazo carbong - pi perazin-1-y
#o- @X]yd@mn@j@azole 1-carbonyl]-piperidine-4-carboxylic acid amide,

rac-2-{4-[(4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-(2-iso
ﬂ)f{éfi(ﬁ&5R9-|Qe(t4htexzyBlpﬁyéajﬂtb10>a;Gphenyl) 4,5-bis-(4-chloro-phenyl)-4-methyl-
ﬁﬁ?'%x&wm dafep: déé’&bbw Bofiea 9h-2tindad! Per ez -4
E,%;igﬁ&; T?O%Z%E@HM -P- Qihgf(ly %ﬂer%rllo4p5hglsy(4)chlor(o phenyrl)) 4-methyl-
H%t Ry ard-rrid AN ek BodCh G Yo SRMBRYAhnBLARYREMa&; ©

F&Cz, igg{s"* i#(ﬂ‘i?h 2B ﬁﬁﬂﬁ’? tﬁgﬁﬁbﬁQh;ﬂ5-2;§Br‘§f‘(¥1'éﬁ|8fo(8ﬁérﬁfb-4-

prop xy phe
mwlw&dﬂh@fd«mmzme mdéaz@iW]-ﬁiperazin-Zone
- carbonyl ] - pi perazin-1-yl }-1-norpholin-4-yl- ethanone,

Fé@ﬂ{ﬁ‘[?ho@ﬁﬂz @- z@rt%@ry(ée@ﬁtb@tghmmls)bua (42Nl SroRIHEP)-4-

X hen

et 5-Eh i byaicazbis dresghony bpiperapinréoiatrssamhe iy -y
LReh gagn 1-yl) - met hanone,

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-methanesulfonyl-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-1-{4-[(4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-(2-iso
pr opoxy- 4- nmet hoxy- phenyl ) 20 4-nethyl-4,5-di hydro-i

wore@anedoes | - car bonyl | - pi perazi n-1-yl } - et hanonBCT/EP2006/068748

rac [(4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-(2-isopropo

gEI\S%oi%] Rq%ﬂﬁ%}/lf%ﬁf@ggyéﬁueﬁyﬁif.B-tpg-?ﬁ-%hioro-phenyl -4-

guckinit b miglazer-al]-[4- (letydHydrombidaarmagrbonyl) 1-y1]-
rac 2- {4 [(4S, rQF\’*) 4, ?]B[Iﬂs (4- cyt?lroro phenVT )ong (p?lpclargzm i

e4 met hoxy- phenyl) 25 4 rret hyI 4,5-di hydro-i
m dazol e- | - car bonyl % pi per azi acet am de,

r%a:MM{S(*@ *) 2Ry teft-BuBi-e- e(thompbe@ylbﬁeﬁwm) (4achioror plagiyb)-4

e SRR ARERS S pnanirigeiging o bl vl
Qia;ﬁélﬁymkﬁi@e acid dinethylam de,
rac-[ (4S*, 5R*) 4, 5-Bi s- (4-chl oro- phenyl ) -2-(2-i sopropo

Xac-8- {@M@@Rﬁ@(ml‘éﬂ Buty&@ ethoxy phenyl)-4,5-bis-(4-chloro-phenyl)-4
met hyl - dro-i m dazo

ETWW'M@(@MMMW@@QIG— d)w,alrbcpmd)]pgi ppragipérdzacetamige,] -
nmet hanone, 25 WO 2007/ 063013 PCT/ EP2006/ 068748

r%i{{44@’8*5$3’))-h445ﬁBi(éfhb*«ﬂpihenwléﬂq@ﬂbﬁbpmww-mmmwephenyl)-
ey b Rbamidadlaserbenyi-pinsragayii i pyrolicin-1-yI

eangrEhanone,
rac- (4S*, 5R*) - 4, 5- Bi s- (4-chl or o- phenyl ) - 2- (2-i sopr opox

YaéA@‘Fl@QBE—Y‘&ﬁh@?@ 12 %hl o-phenyl)-2-(2-isoprapoxy-4-methoxy-phenyl)-4-

ro- |m

(et |+ebait yaomo mideiziold- )-cznnbcdwl] yﬁpemz+r1k2 one,
-[ (4S*,5R*) -4, 5-Bi s-(4-chl oro-phenyl ) -2-(2-isopropoxy-

fad Ry hops* EBWT)’A 3-Bls-(4ehlvyd- pﬁeﬁfl%mwdl(wprdpodﬁmh@{ﬁoxy phenyl)-
- car bony .L’é]giﬂl peri di ne 4- carboxyli¢ acid amd
f’fz{BethW[é W@O;Irmd@zpleér@ar@eﬂyl -PiResaRB Y bHiepryhalingd-y-
Qih? fschl oro-phenyl)-4- ethyl-4,5-di hydro-i
azo e- 1- carbonyl ] - pi per azi n- 2- one,

RS ST B e i oAb RN By o

Bty - 445511r¢ydnwmmazm dagjolsembtiemideaiyhyli-gibdrarindi H-rethanone,
arboxylic acid am de,

F@&I{H@*S EEFFX %)= 445%1@ &ch%@@h@h%@h@%bbrdb&yfmhe%&& phenyl)-
I SOpro net oXxXy dro-i m daz
4;m@thyﬁ4 @hvduwlmldaz@edncarb@avlﬂr@rnﬂraZIpﬂpyl}ﬁﬂzanqnq

yl ] - met hanone,

F%Kﬁg{saRfX'4S"BERﬂ)GmO@@hmwmﬁmimmemmwn)1et44:ogy-lpjnbnyl)-4-
2. (2.1 Sppropoxy- 4: et hoxy: 15 N
Biebig SSRGS piagel Ttz sdranyetse dyagra-carseyningrzin-1-y1k
méidared@r phol i n- 4- yI et hanone and

rac- 4- [(ZLS* 5R*) -4, 5-Bi s- (4-chl oro-phenyl) - 4-et hyl - 2-(

Fad-S QRN ORPXR4: 4!",@@3 P& ¥nloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-
4-methyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide,

rac-4-[(4S*,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-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-
methyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-

methanone,
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phenyl ) -4, 5-di hydro-i m dazol e-| - car bonyl ] - pi per azi ne-|
-carboxylic acid dinethylamde. 20 The term "al kyl "

w0 edoene301d strai ght- or branched-chai n sat ur at BOI/EP2006/068748

hydr ocarbon groups having from1 to about 20 carbon

B BRE[ F2Blotalo Biot o TRE (o AL GEERI L. derhB 7 BRkhy)-4-
FeISti4, ﬂ@iﬁﬁjrom}datml h@ﬂe@pén‘d@d 1$Wbﬁéthlan@m?é s. The
term"lower alkyl" refers to al kyl groups 25 having

Faomsk, 5@* 51 ST cAlRTTHhed r;iz - |%ébh?io&?lﬂrfﬁfé@hd'5@néﬁenyl )-4-
from1 carbon atomns. rou

matmxirfeS dtfmdr@ﬂr@lda@ple 1maflé<v<yd|@ acr@b(tammethylammo ethyl) -amide,
n-propyl, i-propyl, n-butyl, s-butyl, t-butyl,

racpa}rtu(t458 5F$1*r)|{4 5&)@(\4 xzhlormhesgk)i—ﬂa(&iebpropboxy@l mlthq»dy-'phenyl)-4-

i) é’frr@e el BB Ra e TRa ook addapnice.
n ich bein saturated. Preferably such
ea%ﬂ ;ﬁ% A B SRS R Rber Bho e piedAc pysRenyl)-4-

cY?l JRryare ﬂ‘&'ﬁggé‘@'kﬁ%‘fb%%%%%?@%@?%mEX""”*" e o
BR EE?%%“%%%P& B00pbhIheth1} 92 BXAOB B bnonyi) 4

anhmmrﬂ dihydeyidhidagdigt 1, cb)rlbbmyl]{mbéﬂdlrse 4igaeboxiliegacid amide,
bi cycl ooct anes such as [2.2.2] bi cycl ooctane or

[ré’c @49& BRey 4 5oBet @néhlof ,gb/@fiygyw'g}ﬂ euisB ﬁﬁ)oxy -4-methoxy-

clononane and bi'cycl odecanes suc
phemylbﬂtﬁ d%&dwmd&&ol(w&% h@}rahyar%fwra,rprerqarb@mdbmmaZIn 1-

I al ogen” as used in the definitions nmeans
ﬁmértﬁé%n%hl orine, bromne, or iodine, preferably

oA I8 SR shorahsau - AnNBe g srogR B gamethoxy-
phéAANad-Higyar- i‘PﬁﬁMQ%leﬁqt eabohyPpisdrakiavey ) al-k¥yholin-4-yl-

groups i ncl ude met hoxy, et hokxy, ‘i sopropoxy or
piheperg andut yl oxy and the Iike. Further included
within the neaning of al koxy are nultiple al koxy side

A S* R RY) - 4ebisc(4-ehlossphenyh) -Hosthy eR H{2%sqprapo ke gymethoxy-

nd th I|ke and substltuted | ko si de
BhORM i edB Y M ating - SRERD L2 NG SERPraT Catd
afrétkylanfiéeet hoxy- phosphoryl met hoxy and the [|iKke.
The conpounds of forrmula | as well as their salts that

have at | east one asymmetric carbon atom nay be
present as racem c mxtures or different
The term “alkyl” 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 certain embodiments, alkyl substituents
may be lower alkyl substituents. The term “lower alkyl” refers to alkyl groups
having from 1 to 6 carbon atoms, and in certain embodiments from 1 to 4 carbon
atoms. Examples of alkyl groups include, but are not limited to, methyl, ethyl,

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

As used herein, “cycloalkyl” is intended to refer to any stable monocyclic or
polycyclic system which consists of carbon atoms only, any ring of which being
saturated. Preferably such cycloalkyls are 3 to 14-membered, more preferably 3

to 10-membered, mono- or bicyclic systems. Examples of cycloalkyls include, but
26



10

15

20

25

30

20 stereoi soners. The various isomers can be isol ated
by known separation nethods, e.g., chromatography.

w@eovpoesods di scl osed herein and covered by f orpai/aP1006/068748

above may exhibit tautomerismor structural

LRORT IR {4, ol Sp bR IS AR SREddNFE BRI, cvplonepty.

aﬁambaﬁye @@mtmdts|cycﬂbalkwsxmmﬁng)bucytﬂ@bcn‘a@emucam i's
not limted to ani/%one tautomeric or sturctural

[ rRicYCloeriane epid 8 SIPICYClpertrle abiFyEpBQRANEmHRCh as
Wg@?&ngyﬂcﬁoﬁéné%e aﬂgleo?gﬁo%%b‘é%% s%'&ha{se[ﬁer a]:b‘r’é\yc'ldbetcgﬁe (decalin),

or contr
dr spir@eompoundgparti cul ar oncologlcal di sorders. These
conpounds and fornul ati ons contai ni ng said conpounds
may be useful in the treatnent or control of solid

THEQE SN - P%HS @Sas (8d RBRIEinitRhedsdan<RidHhe, ICHRGIn@NBromine,
prostate nors. 27 WO 2007/ 063013 PCT/ EP2006/ 068748

Artoldmape@feramylﬂyoeméeodlohé)rmeount of a conpound in
accordance with this invention neans an anount of
compound that is effective to prevent, alleviate or

RO k\P Mk y P ¥ MW RIS x tydresr@ﬁs% My @Ftﬂb%ﬂﬁ)vbh@wéﬁiéﬁkyl\@bups
of the subJ ect being reat ed Det erm nati on of

atieehgsbiaate axygerbahom:t TyRicainowet alkoxwigreups mﬁlydgkmethoxy,

o Shp ek e BTAOS. BRFAPERIL e LB, RN g e

praving dihalkoxy d@ multiples akodly BRie diminsteegnathesy ethoxy,
manner known in the art. Such dosage w || be adjusted ,
Moty @tham rREkOXY IRYeeBAYS and tha ke apd suPsiifuigd alkoxy side

@%inﬁnl S ér edé'lﬂ}llﬁgrﬁrp%%?déiﬁo o?@%@n@é@aﬁ%ﬁ%ﬂ%%’ phosphoryl

ottt Xyl and thes Iiflge. t reat ed, as well as the patient being
treated. 1In general, in the case of oral or
parenteral admnistration to adult humans wei ghi ng

?HQrc%mld&h%)bf {&nk9a | és%’éli Xs ﬂ%ts%aﬁl@% atﬂ@a@igor‘ié’

about ng, preferably from about
asypumetri©carboy, atemonby beeorapenioas iagea)ic rrakwmmghdlfflaaant

%per L imt Tg;a% be exceeded vvh§n.i d| C te|9 The dai hx
ISLEYRODGH 141D AP E: &1 58 sl i iRy Sgrarafion
Hethates] edpserrondtof@iphgar enteral  adm nistration, it
may be given as continuous infusion. Fornul ations of

the present invention include those suitable for oral,

B8Rflaunds A ddled haRlHGhaSobUEERY BARURHPABARREY exnibit
rectal, vagina or parent era
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 tautomeric or sturctural

isomeric form depicted in formula | above.

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

tumors.

27



10

15

20

25

30

20 adm ni stration. The fornul ati ons may conveniently
be presented in unit dosage formand may be prepared

whyooany3onet hods well known in the art of phar nBCHEP20061668748

anount of active ingredient which can be conbined with

i ki | & to. C f
A feaperlo B, Shetis ool e Futeou P ko R s Mifinis
Wehties mdmsrmf amouhisf cordgo@id Bdilinefédtril torprevdra, alleviate or
amount of active ingredient 25 which can be comnbi ned

ameHorate sy MpiMegf giSease s Phelend dle aURIVAY Ioéth:ﬁ)%‘-ﬁ@@c'f being
fra5f8q Vhdie &Frﬁ\%ﬁ'df% tHSrégé%ﬁuﬁéiTPé‘ﬁé ik a?pé&r‘it%”mﬁ‘th\n the skill in
corrpound IC e t.

roduces era eu
ﬂﬂn&Mally, out of one hundred percent thi s anount

ran rom ahout 1 percent to about ninety-nine .
Phe dasranerticall alleStie catiBR of Bsagepha i mAuRe Aisaiding to this
P\@/bﬁﬁ‘é‘rﬁ chR VQRPWtthMEI@rh%E% %r%d@%‘y Y §bRrAed |F1ré’manner known

abou per cent a percent. Mt hod
jor hpaart. nGuch dssagewitibaadpistechio menp@ylduabrmulrlemajdsm each

the step of . bri.ngi,ng inte associ ation a c

bATicHlERaRe incliaid B shidifc BRaPoLRN|SBed gMMAEr, the route

ePAH ARt AtiorO fife B6NATRG S béﬁf?eﬁéé?cé?ﬂ H8 WefidisetheSpatieht being treated.
eneral, the fornmulations 28 WO 2007/ 063013

r@abmxmmof ereboppaieatesal @@mumstfaﬂqtn tp aght humans

it [
RS Sh AR Po 2 A T s B pPoBP BT By 0 000
mgvpd@‘érmy frdm?abcbult@(m mgrto ot 1 wn)dnghﬁmuldfbe appropriate,
necessary, shaping the product. 5 Fornul ations of . the

aliyeuah e urpar dRitmay begpweedadivian ingicaged. nﬁk}e glaily qosage can
BQ%]dmﬁ.@t a5 a%%P&H%;@doé@&ﬂﬁ%‘?wdé&%ﬂ%%& »ortbt Eére teral
tab g I S uercl 7 y

ets ozenges (using a flavored basis,
adoirosteataon] itanayg ba givent aggantmidys infusiater s, granul es,
or as a solution or a suspension in an aqueous or
non- aqueous liquid, or as an oil-in-water or

pBERGRLONSbf tHe &%bgnﬁﬂ‘ééffﬁd?ﬂ’ncmde%oé‘é‘ s@itéb‘lbrforoéral nasal,

syrup, or as pastilles (using an inert 10 base, such
topica|(iaciudinghiducda) esdisuplingual) ceciak vagmadaaadloapaaemﬁtal

B R R e raBiEtlenf Bh & idedin unit dosage

forMesid Aiayase pRIPaA&d by @nyTEERAUS Mol KhoWHTROMBGIPHf B macy .
Er esent |nvent| on may al So be adm nistered as a bol us,

he @meun) ob aches ingredignt whighraandes eewRINed Wit arﬁaarmerematerlal to
B SRS 6B ARV B PAoNEY S LFE bRy M
ashwallirad the deirtdulgi eade 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 produces a
therapeutic effect. Generally, out of one hundred percent, this amount will range
from about 1 percent to about ninety-nine percent of active ingredient, preferably
from about 5 percent to about 70 percent, most preferably from about 10 percent

to about 30 percent.

Methods of preparing these formulations or compositions include the step of

bringing into association a compound of the present invention with the carrier

and, optionally, one or more accessory ingredients. In general, the formulations
28
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ef fectiveness and properties of the conpounds of
formula | and are cleaved in vivo (in the organisn

W eoovhesoedr r espondi ng active carboxylic acid. POI/EP2006/068748

Informati on concerning esters and the use of esters

a3 p1cBBr & bl Rl asP B RIY B Elngd R Rk @ compound o

{He sregerr invadfidn withdiguiRl srietd, oAfBEly diided solid carriers, or both,
Phar maceutl cal Dosage Forns and Drug Delivery Systems

aed themy If negpspant spapingdBe Poedudty ogsgaar d- Lar sen, et

al ., 25 Textbook of Drug Design and Devel opnent (2d

Ed. 1996) at pp. 152-191. "Pharmaceutically

Eocragmhaﬁbhae obtietihvemifeer suitable tonorak admial steatiod-ragyl beiinthe form

Its base-addition salts that retain the .
%‘Rﬁgi?%%lcag ?@e??%é’s@ﬁ%ﬁab'ﬁ% nages (ggingreflavored basis,

GSIH o&d aﬁ&‘%c&élﬁ%ﬁrﬂﬁagaﬁéﬁm WA, gy, g‘?‘ésfa[ Sltion or
sul tabl e non-toxic 30 organic Or I norgani ¢ aci ds or
arsglapensmn in aom@aeous lbases-adBaepk diqeic, o addint dibin- water or

' l(c! bcf gsie derrlve ﬁ%om nrorgarn ale Ch ninert
‘A’é EH;)Hroé PROVLROTY, OF dRAY B OR WTHRI Y, P! Yesdpan §anine
Basél suehldaugélgtimci d, sul fam ¢ aci d, phosphorl c acid
and nitric acid, and those derived from organic aci ds
and Blyveerip, pOSURASE and Givasia) A00®r asanpetpl was and the like, each

i I . i d, . . i o D _
RS RO B Bl 5o QS B BBl ivention s
aﬁlaicﬂv@mwedlleat:t Acoapadindf afithe iptesarit thvemtidntrhgy hislbee
Sanpl.e base-addition salts include those derived from
admpisiersd e eRAUBleddanNen RARIe: quaternary anmoni um
hydr oxi des, such as for exanple, tetranethylamoni um
hydr oxi de. Chem cal nodification of a pharnmaceuti cal
Fmproaceufically. acteptgble lesterare‘:‘eﬂsttoiascm\&rﬁieoaw gsierified |
known t a ti.cal ts to obtain, inprove , :
SEPuad o EREER ERUBE o CaIBPHl Gjolimy B 6B B B TEARI the biological
éffé’(‘,"tﬁ}é'nlebé )&né'ﬁ?oﬁé’r‘h@?'o‘f k&Y cOhpE QRO YN S mul P &nd Brdlcleaved in
H Ansel et al Phar maceut | caI Dosage Forns and Drug
peDi(\nethe or@gslsermxo (2 horrelsparada) aelivepgarbo8yicaacid.
1456- 1457. 10 "Pharmaceutically acceptable,” such as
phar maceutical ly acceptable carrier, excipient, etc.
W@Mﬁatﬁfﬂﬁédﬁ%@h@@@s@éré)&n@%@@ls@t&f%s@é}@ f§M¢}%tcPéﬁ/e%J d)iy
non-toxic to the subject to which the Igartl cul ar
pbaersautics! campeldsisayailaggys Ciasigreal Praskvgs. tBisrdaaged H ed.
r |

TeSEhpLageBT 52 2851 sl ey PR T al PPEadParms anc

Brug delivetylSydtémbi(ot Bdt 159%) at plpn degande Rrdbysgrlre-theskn, et al.,

fromthe sDoemfled ti o
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 biological effectiveness and properties of the
compounds of the present invention and are formed from suitable non-toxic
organic or inorganic acids or organic or inorganic bases. Sample acid-addition
salts include those derived from inorganic acids such as hydrochloric acid,
hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid
and nitric acid, and those derived from organic acids such as p-toluenesulfonic
acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic acid, citric acid,
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"Therapeutically effective amount™ nmeans an anount of
at | east one designated conpound, that significantly

WO adv7l063083 prol i ferati on and/ or prevents differBCit/ERP100€0658748
of 20 a human tunor cell, including human tunor cell

e Sl PR P irpS ) ROl RS A Basgiascitonsfts
ireluieotbsd GedvedviroAbaminso i es potasisiie ddomadrin quaternary
provi des pharmaceuti cal conpositions conprising

AERANIBM YA g aRSUSH %ﬁ%ﬂxample detramﬂaﬁlwmwwypyomde-

CRSFRLAT AR ot EBhF A RESP LA crug)mogsatic o

wahammy \ﬂéIB RAGWIPET pﬁé’ﬂﬁ@&mﬁ:avmem'ﬁtetcg@btamlmpmvm ghysical
at ion of co

@pq gh aI § %Shylgrozzcop\gc ndsa@,ﬁlgf and so(yﬁflé.)é of compou nds.
Sé@' %%ﬂ tHYAﬁéélee’t‘é‘lS?héirﬁé%bncél bo§a‘g§’éFde°|§ﬁha Drlug’elivery

have™ t he neani ngs gi ven
Sbs:tems BtiBEdef P95) athep. drﬂﬁc@ﬁMh@dHﬁ@s the formation
of imdazoline (V) either by condensation of a
tetrasubstituted 1,2-diamne (11) with an aronatic
6IFl’Jr'Iaﬂ‘rr(aclabha\,alIyoaccfe‘@lfafﬂIél DBRABIRNSacVRdllyacceMable carrier,
foll owed by cyclodehydration (method 1, Schene 1), or
pycipigattaten mgiang pharnasalegicalliitesgentapleinagrsulestantially non-toxic

t ind, e ﬁﬁ?ﬁ”ﬁumﬁ%nﬁ%ﬁgtga cSinbplfid i§sanfigeRES ©f 2

|mdazoI|ne (V) is reacted with phosgene to form
carbamoyl chloride (VI which is then reacted with

aHRRIEITBE" Meangdirirtap SUBBHNAN RARIIAUE 8t ¢ AT fpse positions and,
bt %E%@%}Wusrégmkﬂfc%?e %ét"tﬁb%%%gf& ntLA B “982 atfbﬁgsute are

ose I'vatives erei I'S a group
aepBrdarity seleetedifram doe epeldifigd bptigras.agr aphs i) to
vi) as defined above ( route (A) of schene 3 ). The
i mdazoline (V) can also be reacted with acid

R apEGTCA efﬁ%bf% 8roMht hedRs ah RehdUR BFAE R ofe %I@%F?;nated

such as triethylamne to formthe correspondi ng am de
Q@maeundathat/elgntﬁrbaﬂﬂ)y mhilmts(rlrpllfetraﬂw and/se peintadiffeesntiation of

wherein R3 is a R? has a mneani ng
SR E BT Wi or i B Pk Uiy 6N sove (route (B
of schene 3). The absol ute stereochem stry of the
active enantioner of (1) is determ ned based 25 on

Eranaupgs Af the prraent mventioh ascxepidiiediadyaniageauspnnow IC50s
{rgﬁ] B/&stsll Jﬂ@lvto albou‘?tloéb nM. Sci ence 2004, 303, 844-848).

The present invention also provides pharmaceutical compositions comprising at
least one compound of formula |, or a pharmaceutically acceptable salt or ester

thereof, and a pharmaceutically acceptable carrier or excipient.
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31 WD 2007/ 063013 PCT/ EP2006/ 068748 Preparati on of

i m dazolines Method 1: diamnes wth acids X1 HO/ R4

/ RL NH2 0 (111) / Rl NeCREP20bbAKS748
Nl-12 R2/ X2 X2 R2 (Il) (IV) Xi RLR4 NR5 NR2H
R X2 (V) 5 Schene 1 Method 2: diamnes with esters

RA RBX Xi / IR R~OR 1R4INHRO(VI) NRS NH2 N

Rhe gdperditméthbd&PorthBpre@ariBon Of tdmp¥linds of formula (1) are given in
schemes 1, 2, 3 and 4 wherein, unless explicitly otherwise stated, all substituents
( X1, X2, R', R%, R%, R*, R® and R®) have the meanings given above.

Briefly, the process involves the formation of imidazoline ( V) either by
condensation of a tetrasubstituted 1,2-diamine ( Il ) with an aromatic acid ( 11l ) to
form a monoamide derivative ( IV ) followed by cyclodehydration (method 1,
scheme 1), or by reaction of a tetrasubstituted 1,2-diamine ( Il ) with an aromatic

ester ( VI) in the presence of a trialkyl aluminum (method 2, scheme 2).

The imidazoline (V) is reacted with phosgene to form carbamoyl! chloride (VII)
which is then reacted with amines of the general formula RaRbNH to form the
corresponding urea derivatives of formula (1), thus those derivatives wherein R®
is a group —C(O)-R’, and R’ has a meaning according to paragraphs ii) to vi) as

defined above ( route (A) of scheme 3 ).

The imidazoline (V) can also be reacted with acid chlorides of formula (VIII) in
the presence of a base such as triethylamine to form the corresponding amide
derivatives of formula (1), thus those derivatives wherein R®is a group —C(0)-R’,
and R’ has a meaning according to paragraph i) as defined above (route (B) of

scheme 3).
The absolute stereochemistry of the active enantiomer of (I) is determined based

on the crystal structure of its complex with human MDM2 (see Vassilev, L. et al.
Science 2004, 303, 844-848).
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10 Schene 2 32 WD 2007/063013 PCT/ EP2006/ 068748
Derivatization of the imdazolines X RLR4A 11 j Rl
WORA007AbIMIRS RS NN R2Z HR6 RROC R6 X X (\DCT/P10P6/068748
(B) 0 (A) ReRRoNH R' d (M) X1 RL R4 NR5 NR2R3
R 2ol o SchemByhdiafiol G GagBIeL N Schere 3
nmeans a primry or ) amne
according to the definitions of R7, paragraphs ii) to
vi), respectively. 10 The group R' in formula (VIII)
0 > dlamines Witbapidsccording to itemi) of R7 as
defi ned above. Preparation of diamne internediates 15
The diam ne internedi ates were prepared either by the

reducti ve coupling of Rag Rba the process R4

d i bed by Vol ckaert ke, Vol ckaert R5

Tfas%l ed by Vol c aerHos\’;Q@ziz e Ex1 ol c a%
|O R1 O R1

NH, O (m NH R6

NH NH
(=" (="
X; X

2

(n) (1v)

P

2 R6

X,
> R5
L
R2H
X5
(V)

5 Scheme 1

Method 2: diamines with esters

R4 R5
X, (o) X,
m R/\n/\i:RG m R4
NH

2 O (v

NH,
R2 R' = Me, Et
X

2 2

(1) (V)

Y
>
s
N
IZ_ =
o
[3)]

10 Scheme 2
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H Lenstra, H J. Ceise, H J., Bulletin des Societes
Chi m ques Bel ges, 1990, 99, 797-801.] (nethod 3) or

whyoorhesoneacti on of 1,2,5-thiadiazole 1, 1-di oxPCEEPRBG6/068748

WD 2007/ 063013 PCT/ EP2006/ 068748 w th Gignard
reagents via a process described by Pansare [S. V.
Pansare, A. N Rai, S. N Kate, Synlett, 1998,

D2dvaiHtioors#tthe thidbhzoMddod 3: X1 RL Xi Xz NH2 Rl +

R . N OOXR z z (Villa) (MIIb) (I1) 5 Schene 4

Method 4: Xi OXi RLHOXi IR2 ~N // RIMgBr N, ii
NHz S, S, NORM rB RRHOI NH z 11 Xz Xz Xz (IX)
(X) (I'l) 10 Schenme 5 The foll owi ng exanpl es and

r ef er eg 1Ag

a(e provided to aid thg
t he prese R

forth in the€ ap ) i ms.
PCT/ EP2006/ 068

t enper at uf

Eﬁindic. ed in degreg
spectr?@ val ues aPF® given gﬁs
obt ai n in the positive node, 2
on a Mcronass (Rlyatform 11l nmass spectrongtwr). 5

(B)
(A) l RaRbNH

0
R")LCI

(VIIT)

N :\<
R2 Rp3 R6
X

Scheme 3

The group RaRbNH in scheme 3 means a primary or secondary (also cyclic)

amine according to the definitions of R’, paragraphs ii) to vi), respectively.

The group R” in formula (VIII) of scheme 3 is a group according to item i) of R’

as defined above.

Preparation of diamine intermediates

The diamine intermediates were prepared either by the reductive coupling of
imines via the process described by Volckaerts [B. Bracke, E. Volckaerts, 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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Exanpl e 1 nmeso-2, 3-bi s-(4-ch

| orophenyl)-2,3-butanediam ne CI NH2 NH2 C \ 10 A
woreore®1df 15.0 g (97.3 mmol ) of titani um triptil/BPi00€068748

and 480 nlL of tetrahydrofuran under an argon

S P 5O AR IR 57 Pl n

t & IRy 8! Nf Kagy) SyasetBdded, 698G GRethbaes)m xt ure was
stirred for 10 min, then heated to reflux for 1 h. The

15 m xture was cool ed to roomtenperature and

S i of 50 nL of ammonia in 192 nL of
tﬂhéth?&:ﬁ

ofuran and 15.04 g (97.3 mmol) of

4-chl or oacet ophenone in 240 nL of tetrahydrafuran
wer e added si rrultaneously over 40 m n. The ®ie
was stirfedoxernight ‘e t enper at ur e, e bl ed
to 0 C and Fﬁd by tlﬂE of 2 M hydrocHloric
acid. The aod " phate wa¥ exfracted with E MM
di chl or onet hane,ot hen made ba® ¢ by the on-of 2

M sodi um hydr oxi de solution and extract® wth
di chl or onet hgnalia )The | att er (gimwhl or onet hane phagie) was
dried over anhydrous sodiumsulfate, filtered and
concentrated under reduced pressure to give 4.64 g of
2, 3-bi s-(4-chl orophenyl ) -2, 3-but anedi am ne as a

m xture of neso and dl -i so@etieme®hi s material was used
wi t hout further 25 purification in subsequent
reactions. 35 WO 2007/063013 PCT/ EP2006/ 068748

Exanple 2

rac- (4S*,5R*) -4, 5-Bi s(4-chl orophenyl)-2-(4-(tert-butyl
) Meteoddxy- phenyl ) -4, 5- di methyl -4,5-di hydro-1
Himdazole. CI N \>b~ C CH 5

X, X,
® Ay Ol
0]
/N\S// R1 Mg Br N, /,0 NH,
=~/ \\ ’ \\ —_—
O N R2MgBr R2H ° O 1oNH,
) & X5
(1X) (1)
Scheme 5

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

claims.
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Met hod 1: A m xture of
nmeso- 2, 3- bi s- (4-chl orophenyl ) - 2, 3- but anedi am ne (70

woro706026 10 mmol, exanple 1) and tri et hyl anPCEEPBR6/068748

uL, 0.226 mmol) in 2 nL of dichloronmethane was
reacted with 0.225 nmol of
4-(tert-butyl)-2-ethoxy-benzoyl chloride (prepared

Geoardlhén tenekdaplesfteMpdrauramiredhdicated in degrees C. For mass
4- (tert but yl ) - 2- et hoxy- benzoic_acid and 0, 34 mmol __ of

SRBUA! dakd. okiuRs aed v asithe MH+/gden cbiaaedinihe, posttye mode,
Bl 56 e ARl o Ble Rl kil A0 Spe R RERA ©

extract was washed with water, dried over anhydrous
Egghﬂﬂéﬁ?lfate’ filtered and concentrated under
pressure to give the crude am de m xture.

f t lica gel, eluting
s S TR e dami 8™ 20 y of
N-[ 2- am no-

% 2-bi s- (4-chl oro-phenyl)-1-nethyl -propyl]-4-(tert-but
f gt hoxy- benzani de. 20 The internedi ate was

7 er argon with 0.5 ng of toluenesulfonic
acid” no thﬁrate and 7 nL of toluene for 3.5 h, then

\
el y wi th saturated sodi um bi carbonate, water
The ethyl acetate |ayer was dried over
anhydr ous sodi um sul f at e, filtered, and concentrated
under reduced pressure. Purification by chromatography

Bl 1508 By O blehtloRShdl fon by
fAGhydStul l)n(fer%rba?()ﬁ aﬁhﬂo@ RERERHS todeddo (-t 8rC-and tHen 48.64
) - 2- ethox- henl% 5-di ne iﬁy&l45dlh ydro-1

Pl Qﬁajéi\éﬁélutlmqw hiwgzleminuve Ry drideé iatiapydmtossoras added

HESE SR SR el s Br 7070, MarEfedibd o reipfog 1 . The

gmuxtar@&ambled to resaMeingekhture ahdGondtionis df(ﬂwmneaf\mmoma in
ded to a solution of tri rreth%l al um num (4

%%‘I? Mk ehtetrahygiafianse and & ioélﬂ 3 DY) OhA- ergéﬁ@toﬁ’heﬂone n
540 mome’fﬂa%?ardf@t%ns\kérrer &%ﬁoo%lmﬂaaé?g? ﬁog_@%ﬁ‘nﬁ\n?‘tThe mixture

roomtenperature and then ert
ebbaxiyrebaveonighbat ometemyperatirer thed. cbodpd B @ °Gravid) adidified by

10 nL of Th t heat ed t
Adeifn O BT Ensen i a 3o T5is aacoue fdee s maraied Wi
HRRBIH6PRM TR, AKH Hisel tsich %W@é&@#tl@ﬁb@?% WEHRAE | hxaﬂoxide

tartrate solution. The mxture was extracted wt
g0lbiidn andiextractatowitih diahidrpmedloaneant Ehe latiasdicigioseethane phase

o . .
RS GE R e b b VAR A STaR, SRERANE oS c=08 BRer
reduced pressure to give 4.64 g of 2,3-bis-(4-chlorophenyl)-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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dried over anhydrous sodiumsulfate, filtered and
concentrated under reduced pressure. Purification by

wa@ kooasooxyr aphy on silica gel, eluting with  PCT/EP2006/068748

hexane-et hyl 15 acetate (1:1) provided 710 ng of

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

butyl ) - 2- et hoxy- phenyl ) -4, 5-di net hyl -4, 5-di hydro-1

Bxam émle LR-Ms: 495.0 [(MrH)+] Exanple 3 20

rac- (4S* 5R*% 4, 5-Bi s(4-chl oro heny 4-(tert- butyl
T ASY RSy AN GO M BN He i U 5L g i ay-pheny4.5-

soléfwlagglcﬁhildr%af@%)dazﬁm oride C G Cl o To a
rac- (4S*, 5R*) a4, 5- bi s(4-chl orophenyl)-2-(4-(tert-butyl

5 et hoxy, phenyl) 4, 5-di net hyl -4, 5-di hydro-1
Q‘z le (@10 rrg .43 mol, exanple 2) and
tr| ne , 2.86 mol) in 12 nL of
di chl oro C was added 1.13 nL of 1.9 M
pho e |M t ol ugéne Solution (Fluka). After stirring
n1n the m xture was taken up in dichloronethane
d washed with water, dried over anhydrous sodi um
sul fate, filtered and concentrated under 30 reduced
pressure. Purification by chromatography on silica
Nelthokuting with 37 WO 2007/063013 PCT/ EP2006/ 068748
hexane-et hyl acetate (4:1) provided 689 ng of
rac- (4S*, 5R*) -4, 5-bi s(4-

?%?L&Pﬁ%é%&%%@g( hetﬁlorgﬁlhgh%l ése%ncar onyﬁéI %ﬂ or gdg 226
asnal, akamplesb) amd trigtiEkampies(62 (l4%K).226 mmol) in 2 mL of

g‘ﬁhl@@mfﬁlﬁ 4\35%{5% he”%58 aéﬁWé efr 1 }% Blutgll - -et‘ﬁ xy-¥>enzoyl
bhlbﬁh@%t‘é'pﬁréd ﬁ@ﬁhﬁ@%baéﬂ'ﬁr@bf G’Q2§|mﬂﬁol & 4 Gerfbdif)-2-ethoxy-

Chi ral separatl on of
barzqia gricsmrg 0 845mpyiod f oxdly belipride)foy 3 -niin-gttrepm-teapgrature.

@gﬁl%@%%sgga?ﬁﬁ%%ﬁp tg\?ﬁ'egf (g%ls'oAdIUSrﬁ Li¥85Ratd solution and
dichloromethane. The dichloromethane extract was washed with water, dried
over anhydrous 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 successively 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-(4S*,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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30

(exanmpl e 4) by supercritical fluid chromatography
(Berger Instrunment Multi-Gam |1, Daicel Chiral Pak

WODHOR0x3 25 cm 35 C at 100 bar, eluting w t hPABE®R2006/068748

acetonitrile in carbon dioxide) gave the title
conmpound. 15 Exanple 5 (4S,

5R)-4-[[4-[[4, 5-Bi s(4-chl orophenyl)-2-[4-(tert-butyl)-
Riedpry - phenyl ] -4, 5- di met hyl - 4, 5-di hydro-1

H 1 m dazol - 1-yl ] car bonyl ] - 1- pi per azi nyl ] acetyl ] - mor pho
line C N N /~-N C OO 20 To a solution of

REIUR Ol S LA DA i (288 o3 mmo
ékambkéat)oha_-OD mta}f bologhe @\hismddmj t@@solmgon @f @netmylaluminum (4
U8 it o P B8 SRR e B Fre e

b SriRleReroAmiyt @oet ¥6 ) mifeit H’Bé’r’n't@ﬁm(p%?&u?@aM@then 4-(tert-butyl)-2
2007/ 063013 PCI/ EP2006/ 068748 g Cakwood

BihodydresizoicTanid methyirestew®. Bl Serimad) inedmLfafitoR@nk was

St o SRS M Al AR 2o A 48R e v
ab@n@@bﬁf@%bm BidE6n WRSalirated ptassiumEsHifYartrate

sodium sul fate, filtered and concentrated under
seluticed ThedBisiure was exiradted aithsrihyacekateranddleihyl asetate

Edy%bﬁ%gﬂ%gﬁhb‘%sﬁ\%thﬂ ﬁﬂ%bd%ﬁb?&a‘?ﬁﬁétg%BR]tion(a%%‘ t?r}ne, then

daed o4& ar'ﬂlfifdreés Ebdiui éulﬁ&tbj filfeted Bindroamiae nyafedAiridér (éduced
rt- butyl)-2-ethoxy-phen -4 5-di nethyl -4, 5-di hydro-1
p;qwaqazepnfica}qopctyr %ﬁm%ography on silica gel, eluting with hexane-ethyl

8&&%;@@' T‘)\’H)Jo@ﬁa%‘dyﬂc ﬁ%ﬁgh‘é@ (B8 il 4ﬁr565|'sfépfﬁér6pg%)nyl -(tert

enan nMers

Butyl)L-efhbxy- mesnw 4:E+ch>nneﬂ’ryda+4ﬁ di¥dret Htiemidainley LR-R1S21495.0
HM(EH 0 phenyl]-4,5-di net hyl -4, 5-di hydro-1
azol - 1-yl ] carbonyl ]-1-pi perazinyl]acetyl]-
pholine. HR-M5 (ES, mz) cal cul ated for
C40H50N504012 [ (MtH) +] 734. 3235, observed 734. 3237.

Example 3
rac-(4S*,5R*)-4,5-Bis(4-chlorophenyl)-2-(4-(tert-butyl)-2-ethoxy-phenyl)-4,5-
dimethyl-4,5-dihydro-1H-imidazole-1-carbonyl chloride

00 ﬁ

7c

To a solution of rac-(45*,5R*)-4,5-bis(4-chlorophenyl)-2-(4-(fert-butyl)-2-
ethoxy-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazole (710 mg, 1.43 mmol,
example 2) and triethylamine (400 uL, 2.86 mmol) in 12 mL of dichloromethane
at 0 °C was added 1.13 mL of 1.9 M phosgene in toluene 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 pressure. Purification by chromatography on silica gel, eluting with
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Exanple 6 15 (4S, 5R)-
4-[[4-[[4, 5-bi s(4-chl orophenyl )-2-[4-(tert-butyl)-2-et

whewyoedoenyl | - 4, 5- di met hyl -4, 5-di hydro-1 PCT/EP2006/068748

H i m dazol -1-yl ] carbonyl ]-1-piperidine CI N N ~/

a3 bR alGRRE s IO SAP 1S HBL HETsHERS S B

CHISEo N H &- 54: nest(tﬂatylwoastnmephbhylg4(54di(nﬁ@thyrJu@tdnhydra 1H-
et hoxy- phen ) - - 5-diI hy

mﬂﬁi@isszéﬂopnyl:ml%%|a%%w\meoﬁ@“(iso rTg, o 09 ol )
was reacted wth piperidine (Aldrich) to give 24 ny
of the title conmpound after chiral separation. HR- NS
EESmpied) cal cul ated for C35H42N302C12 [ ( MtH) +]

06. 264 observed 606 0. le 7 (4S, 5R) -
S 9 - BSOS Rann b nyter oy § Bt Botu-b )y 4 imethy -
m@sam aﬁﬁyhl rrrﬂcﬁ%@lw B |thﬁ5rrael1ydr0-1
H’-|m azol -1-y car ony)j
4-[3-(nmethyl sy fonyl ) propyl ]- piperazine 39 WO

3013 PGT/ EP2006/ 068748 CI '0", N " N1>d- NO

I'A a manner anal ogous to the nethod
des excanpl /5, rac (4S*,5 R*)-4,5-bi s(4-ch
@ art - butyl)-2-ethoxy-phenyl) -4, 5-di
, b-dihydro-1 Hi m dazol e-1 -carbonyl
gi] Cllrg 0.09 Mol ) was reacted wth

[ 3- (mst yl sul fonyl ) propyl ] - pi perazi ne (0.09 mmol,

prepared as described in Fotouhi, N et al. WO

2005110996) to give 24 ng of the title conpound after
chi r aCh#apse@raton oHRMEJ EBER*) W&bl&(mohtdrapleeh)ﬂbﬁ (4-(tert-butyl)-

E%?F&?y'\'éﬁé‘ns%li S[élme'_PJI]4 57<12hyd2r 4ﬁ—l |m|dsé1zcrjl\(/a€3 -ca ony cﬁlorlde
(example 4) by supercritical fluid chromatography (Berger Instrument Multi-Gram
I, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 15%
acetonitrile in carbon dioxide) gave the title compound.

Ioro I

Example 5
(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-yl]carbonyl]-1-piperazinyl]acetyl]-morpholine

To a solution of rac-(45*,5R*)-4,5-bis(4-chlorophenyl)-2-(4-(fert-butyl)-2-
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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10 Exanple 8 (4S, 5R)-
1-[[4-[[ 4, 5-bi s(4-chl orophenyl)-2-[4-(tert-butyl)-2-et

whewyoedoenyl | - 4, 5- di met hyl -4, 5-di hydro-1 PCT/EP2006/068748

H i m dazol -1-yl ]]-carbonyl] -

1 BT iRl CERM BB PR o PR il SasciicRedlog g lTor 20
andmmérEta&enngﬁln(dﬂr&*ﬂoﬁ)rﬁéthaﬂe b w@e(HbcDﬁUccesswely with 10%
| or ophenyl étert but - et hoxy- phenyl ) -4, 5-di

ﬁ%@'H bm@J@—”@l“h?ﬂ (WaierHTri‘ﬁ Q@Mr@mfth%%%ﬁﬂ waposed quer
%ﬁ@é&?% tgﬁyg/‘l% éﬂ??llfater@?eréﬁ %B]ec%nc%gtrrgfzetoﬂ% nt%e&r%ucgg% pressure.

Puefeatn @scliestatogreghiy ronFslicugel, eltingwithlethyMacetate-methanol

é%c’?);%r%@%@g é{f f‘%?é’ehges%@% é‘it) E% [|Iéla§ DR ALCIP rgaﬁéﬁﬁ -2-[4-(tert-

et L 2
TR s BT R e
pipphadinyBceR)}-mo(phaliert -Sepayation et me@nqmmemrg by chiral EPLC

et 28180 T PAT I i Tiacr - MHterghner A L Bty iyzesthoxy-

bREdyI]-45-dinfdthy1- zﬁslduﬂyd}bhm ﬁn.@aaaref g&@é\*b@ﬁ?l‘}‘& -piBefd¥hyllacetyl]-

met hod descri bed in exanp

(prfegliny U RHMS-(Eh 6%4) wénwead éprwﬂ@nks@@m [VoHp g 3235,
é%?é‘rvgg 3(1%YI 4,5-di hydro- imdazol e-1-car bonyl
e

or | exanmpl e 4) was reacted with 2-piperazin-1-yl

Example 6
(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-yl]carbonyl]-1-piperidine

C|\©%I:N\ 5
AT 0

In a manner analogous to the method described in example 5, rac-
(4S*,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 piperidine (Aldrich) to give 24 mg of the title compound after chiral
separation. HR-MS (ES, m/2) calculated for CssH4oN302Clzo [(M+H)*] 606.2649,
observed 606.2650.

Example 7

(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-(methylsulfonyl)propyl]-
piperazine
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10 acetam de di hydrochloride (Matrix Scientific) to
give the title conpound. HR-M5 (ES, nfz) calcul ated

wo 2007080131 4NS03C12 [ (MHH) +] 664. 2816, obser vedPCT/EP2006/068748

664. 2810. Exanple 10

2-{4-[(4S,5R) - 2-(4-tert-Butyl - 2- et hoxy- phenyl )-4,5-bis
54 chl or o- pheynyl )-4,5- 15

8 | -4, 5- |hydro i m dazol e-1-carbonyl ] - pi perazin-1

-y@g r,qoh@ \z ethanone CI N \ | O- N

r NO R anal ogous to the nethod

des 'e Nne le\5, (4S,5R)-2- 20

(4 -Qjet hoxy- ph nyl) -4, 5-bi s- (4-chl oro- pheny
i< & ﬁ¥ N—MQ o- i m dazol e-1-carbonyl

chl or| de (exa e 4) wa Peact ed with

2- pi per azin- -1 41 2007/ 063013 PCT/ EP2006/ 068748
pyrrolidin-1- yI ethanone (Aldrich) to give the title

conmpound. HR-M5 (ES, miz) calculated for
C40H5 NG OBTIE T [ahRiadoss 10 1ige 3r8kod deseibastinenyled, rac-

5 .
RS 34 A g ophendy - i YD BSR4 Seimethy-
b@d.hgldﬁaﬂh Hruﬁnd&t@wl1)ca4=b5nyld5hldmelmb rfig 20.90 rAéNavas reacted
m dazol e- 1- car bonyl ] - pi perazi n-1-yl}-ethyl)-acetam de
withMd-[3- Qm@hylqu)fooyl}prppyl piperazine (0.09 mmol, prepared as described in
Fotouhi, N. et al. WO 2005110996) to give 24 mg of the title compound after
chiral separation. HR-MS (ES, m/z) calculated for C3gHasN4O4SClo [(M+H)]

727.2846, 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

In a manner analogous to the method described in example 5, rac-
(4S*,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 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 C37H44N4O2F3Clo [(M+H)]
727.2846, observed 727.2846.
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H In a manner anal ogous to the nethod described in
exanple 5, (4S,5R)-2- 10

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

l)-4,5-di net hyl -4, 5-di hydro- i m dazol e-I-carbonyl

chl oride (exanple 4) was reacted with

N-(2- pi perazin-1-yl- ethyl)-acetam de di hydrochl ori de
eQ@d as descri bed in Fotouhi, N et al. V\D

2005110996) to give the title conpound. HR- N5
219 145 B Padele Bty L REBEERD) 1 (rfiy 45T RPETy )-4.5-

W@“?‘eﬂfqﬁ@y@é@@%ﬁ? oAby FBiperazin-t-yil-pcetamidg

bi s- (4-chl oro~phenyl)-4,5- di nethyl-4,5-di hydro-i
@il -da e- | -car\gonyl ]-pi perazi n-1-yl }-et hyl ) -
g Q@ride C 0 NN C ONOOO,11 ~i /S -N
G 3 PCT/ EP2006/ 068748 I n a nmanner
od described in exanple 5,

20

N

-but>?|02 et hoxy- phenyl ) - 4, 5- bi s- (4- chl or o- pheny
-4,5 d| Nret hyl -4, 5-di hydro- imdazol e-1-carbonyl

chlQr i exanple 4) was reacted with N-(2-piperazin-1
-yl yl) - met hanesul f onam de di hydrochl ori de
(‘{Nepared as described in Fotouhi, N 5 et al. WO
2005110996) to give the title corrpound. HR- M5 ( ES,

m z) calculated for C37H48N504SCl2 [ (M+H) +] 782. 2799,

obser I

(a5, 15y T EplodgtRTP B fithog dpaibaq nprarpie & (4352
m-mmbqloﬂyel;dtmem 5he|my|ym15wus (43dhldroSplinytiy4lBedimethyl- 4 ,5-dihydro-
nm .dazol - : , : .

YRS e SortpaybSyoun RIS d) AASToRCIRd Witk Fraivsiezior v+
Beetamide dihydrochloride (Matrix Scientific) to give the title compound. HR-MS
(ES, m/z) calculated for C3sH44NsO3Clo [(M+H)*] 664.2816, observed 664.2810.

Example 10

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}-1-pyrrolidin-1-yl-

)

ethanone

In 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)-4,5-dimethyl-4,5-dihydro-

imidazole-1-carbonyl chloride (example 4) was reacted with 2-piperazin-1-yl-1-
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10

15

O- NC NO N HOIn a manner anal ogous to the nethod
described in exanple 5, (4S,5R)-2-

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

|)-4,5-di nmethyl-4,5-di hydro- 15 inidazole-I-carbonyl

B{Jr OIS BER PAGMED, TR S e BoBoBURS! B €S, v

é@IGDI@wdjforFGBOP@N(gE’@CIZF[(M)rH Flied 8 dbkerved 718.3286.
C36H45N403CL2 [ (M+H) +] 651. 2863, observed 651. 2863.

Exanpl e 14 20
E§ 51 (148 5R) 2-(4-tert-Butyl - 2-et hoxy-phenyl) -4, 5-bi
phenyl )-4,5- di nethyl-4,5-di

dﬂﬁ{@ﬂr[ 418;5&)&2 &4- ItertBngdH?ydethoﬁkymehylalE pe; glzcmerd2pbamyd)-4,5-
2007/
Shothib A e bue g dasoiay ] carbphl- RS o VIkethy Agatamide

manner anal ogou%to t he net hod descri bed in exanple 5,

- 20et hoxy- phenyl ) -4, 5- bi s- (4- chl or o- pheny
/ dj hydro- 5 im dazol e-1-carbonyl
reacted with (S)-1-nmethyl
y acid nethyl ester (Aldrich) to
tlt}& onpound HR-M5 (ES, nmfz) cal cul ated
H45NH04C12 [ (MFH) +] 679. 2813, observed
679. 2805 N\lp\ Exanpl e 15

In 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)-4,5-dimethyl-4,5-dihydro-
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/z) calculated for
C3sH1sNsO3Clz [(M+H)*] 692.3129, observed 692.3125.

Example 12
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)-

methanesulfonamide
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5-{(4S,5R) -4, 5-Bi s- (4-chl oro- phenyl ) - 1-[ 4- (3- met hanesu
| fonyl - propyl) - pi per azi ne-

wd 2manksony/ | | - 4, 5- di met hyl - 4, 5-di hydro-1 PCT/EP2006/068748

H i m dazol - 2-yl }-2-tert- butyl-4-ethoxy-N,N— di

R e

(mt@xam@l e-ethoxiephery|B34,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-

bi s- (4-chl orophenyl ) -2, 3- but aned| am ne (exanpl e 1) was

Ineigaz@g- lrcaronyt eilptide (example 4) was reacted with N-(2-piperazin-1-yl-
[ = | |

S BRI oo B REREOLE sl pouni.

ehakYHD1H0854 3D996) tb@veptmmlmeomboaﬂd.t HRy&SES) mvd) ieatoulated

0 give .
fot bl Ns G SR M4 782.270% RPSPEISSHER 278, 5- 44 vO
2007/ 063013 PCT/ EP2006/ 068748 di net hyl - 4, 5-di hydro-1
H i m dazol - 2-yl ]-2-tert-butyl -4-et hoxy-N, N-di net hyl -
Exampleddl f onami de. In a manner anal ogous to the

(s aTs S B0l Lol LA 4scalom RaeRY-4£-gmethyt-

d'éﬂdlﬁgérollnhbafﬁldﬁ?@[4~?2 v dir éihylz) piperazin-1- I] methanone

tert-butyl et hoxy- N, N- di meft hyl - enzenesul onam de
was reacted w\t h phosgene in the presence of

ChNerhyl amine £ o give rac-(4S*,5R*)-2-(4-tert-butyl -
di ngt hjfl ¢ Aoyl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4-chl oro p
heny ;o] hy!| -4, 5- di hydro-im dazol e- I - car bonyl

chl ogy anpyl chloride was then reacted
( B-'yet hanesul f onyl - propyl ) - pi perazi ne di
Jv%' ©® (prepared as 10 described in Fotouhi, N

etal. 005110996) in the presence of triethylamne

to giveltHe title conpound as a racem c m xture. The

ntgm*r/ nmers were then separated by supercritical

fTai d chromat ogr aphy (Berger Instrunent Multi-Gamll,

Dai cel Chiral Pak OO-H 3 x 25 cm 35 C at 100 bar,

eluting with 30% net hanol in carbon dioxide). HR M

(ES, M amaraies@natagpbubdo 1G24 014580¢ 08 ST in(eeampte 5, (4S,5R)-2-

(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-
ethanol (Chemical Dynamics) to give the title compound. HR-MS (ES, m/2)
calculated for CzsHasN4O3Cl> [(M+H)™] 651.2863, observed 651.2863.

Example 14
(S)-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]-1-methyl-piperazine-2-carboxylic acid

methyl ester
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15 834. 2887, observed 834.2878. Exanple 16
rac-2-{4-[(4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-4,5-di ne

wo by/063083 di hydro-1 H i PCT/EP2006/068748

m dazol - 2-yl ] - 3- et hoxy- phenyl } - 2-net hyl -propionitrile

G ON- H20.Cl In a manner anal ogous to the nethod

gescribed in Sﬁanple 2, nmeso-2, 3-

b Iychl or oghenyl ) - 2, 3- but anedi am ne was react ed

et hyl - met hyl ) - 2- et hoxybenzoic acid
par/ed as described in Fotouhi, N 25

in the presence of

jnumto give the title conmpound. LR MS:

Exanpl e 17 rac-(4S*,5

R*) 4 o- Bi}s- (4-chl or o- phenyl ) - 2-[ 4- (cyano-di
nmet hyl/ hyl ) - 2- et hoxy- 30

di met hyl - 4, 5- di hydr o-i m dazol e- | - car bonyl
chl ori d& 45 WD 2007/ 063013 PCT/ EP2006/ 068748 CI O CN
NDC NY G 1)OIn a manner anal ogous to the nethod

described in exanple 3, 2-{4-[rac-
(4S-,5R-) -4, 5-bi s- (4-chl oro-phenyl) - 4, 5-di net hyl - 4, 5-d

i hydrp;d n’l’édrﬁ %?éneq(o%s%]thg’ method dchrlbed in e>1ampl 5,\&4@%,5R)-2-

et hoxy- phen propionitri
(e tart- bdty%Qtd’thph,epgerm;d) #Ard-bisHé- qiﬂ@r@epfmy@M 5- dlmethyl-4,5-dihydro-

1 t t he titl d | 1
hipae i Etamprilalide [GBanis f RmRACShwT 10 otk
Eﬁiélréz?ﬁ‘édz cE’eIrBBWIDc acky n@tﬁ)ﬂr@%’éﬂ%ﬁrlch{ to give the title compound.
- car bo di net h

HR- Msdésﬂ ) pa}cufgat@d rﬁ@x(y37H45N43/ Clp [(M+H)*] 679.2813, observed
679.2805.

Example 15
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

)0 287
0. N
\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-dimethylsulfamoyl-2-ethoxy-benzoic acid methyl 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

phenyl)-2-met hyl -propionitri le C O NNOC NO ci
O'P SJ In a manner anal ogous to the nethod descri bed

WO pogxnedopd e 5, rac- 15 PCT/EP2006/068748

(4S*,5R*) -4, 5-bi s-(4-chl oro-phenyl)-2-[4-(cyano-di neth

h
éL Y SRR rcame A P e sy N Ry
béhmneéenfmammact ed with
1- ( 3- net hanesul f onyl - prog%e - pi perazi ne

hydr obhd mawrma%uédo medbed geacribad 'Ilﬁcﬁ@unl‘ﬁ'e 3nrac-s-
) | &
o6 20T ONTELD I S AFEUIAS AOERON a2

tert-bulyedaathoxye NI Na‘dlmemyﬂﬁenhermmﬂfogaawwweseegﬁed W|th

RRSARTEN DS Poesae O1eTei RG e OBy el A4 e DUy
3 - )4 5- 45-

il e e S O L

lihyrq- mpea@eSR):anbo@yBc@e( ide.c ihercaripdreayll ghl@ideiwas yhagroreacted

W&b :P ﬁlleéhr%fe%ép%l qret hlggwg%ﬁgldiﬁfdrgéﬂbride (prepared as
dé@érhj@wh}Fd%mr RIZ bﬂaﬂWd))ZOO%ﬁ hipbde yTRttha pessbricensttiid®ylamine
H I n a manner anal ogous tO

tqqglvaéhqelatje @@gyppund@a & r@empmxmrer d&e 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% methanol

in carbon dioxide). HR-MS (ES, m/z) calculated for C4oHs3N50eS2Clz [(M+H)™]
834.2887, observed 834.2878.

Example 16
rac-2-{4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1 H-
imidazol-2-yl]-3-ethoxy-phenyl}-2-methyl-propionitrile

>

Cl

¢ OC E
N

N CN
N
(JTH

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-(cyanodimethyl-
methyl)-2-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-(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 chloride
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(4S*,5 R*)-4,5-Dbis-(4-chl oro-phenyl)-2-[4-(cyano-di
nmet hyl - net hyl ) - 2- et hoxy-

W@ b@nps3o13t, 5- di met hyl - 4, 5- di hydr a-i m dazol e- | - BEI/BPI0Y6/068748

chloride was reacted with 10 N (2-pi perazin-1

-yl - et hyl) - nmet hanesul f onam de di hydr ochl ori de
reared as escribed in Fotouhi, N etal. WO
give the title conmpound as a racemc

m Xkyrs nanti opers were then separated by
supercriti )‘ ¢lr omat ogr aphy (Berger |nstrunment
wul ; ChiralPak OD-H 3 x 25 cm 35 C
at | uti ng with 35% et hanol in carbon

dgi-oxide) CI MB: 15 739.3 [(M+H)+] Exanple 20
N-[2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[4-(cyano
- di et hyI nmet hyl ) - 2- et hoxy- phenyl ] -4, 5-di

ﬁg)z/'oﬂ ng'faelr%%ﬂ%ous tgép% merlihcld dF?CFI% in example 3, 2-{4-[rac-
@43“3/58 %Bitﬁfﬂ(%hlﬁo PR 00-4/ D arNdiBy P B GRZOMET AGeddol-2-yI]-3-

IO NCI NO N ON H In a mnner anal ogous
ewowwhe@vﬂr?dW@é@dmr@@enitwed%%pbe 5/) wag reapted with phosgene in

{rﬁ*ee: %r;‘/éﬁér&g% F}{/ frfé‘[@né@wgax@h@w ks fad Aompyang: di

phenyl ] -4, 5-di et hyl - 4, 5-di hydr o-i m dazol e-1 - car bonyl
Ehl oride _ was reacted with 5 N-(2-piperazin-1
maﬁ) acetani de di hydrochl oride (prepared as
Qqaqgweﬁa ) a5 B4 gMmaré\lph@hyw6[4@-@9%§@§ﬁ@yllpqo§we

Itle corrpou as a race
pip@radioed rcarheny]-4 red matpyr 4 betinyrosiipenicaizol-2 9} -3-ethaky-

chro ogr Ber.ger Instrunent Multi-Gamll,

?%ﬂ?ﬁtﬁ?ﬁgpé’aﬁ?&"%ﬂiﬁ'&s x 25 cm 35 C at 100 bar,
eluting with 5% nmet hanol in carbon dioxide). LR Ms:
DR _703. 3 [(I\/Hr

@%

Cl O

In a manner analogous to the method described in example 5, rac-
(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 chloride was reacted with
1-(8-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
chromatography (Berger Instrument Multi-Gram II, 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)]
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Exanpl e 21
2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-1-[4-(2-hydrox

W@ 2@vkydo)3 pi perazi ne-1 - PCT/EP2006/068748

car bonyl ] -4, 5-di net hyl - 4, 5-di hydro-1

| - 2- yl}-3- ethoxy phenyl ) -2-nmet hyl - 15
Exafiiaae iledd V1 O NN NCI NO N I HOIn a
Ne{lzrxax{(@s@mgmssBusmidnmerm}l dBfG (dybad-dimet ity (-2-

rac-

ey @%VB A SHReBY b4 shdiRydra-imigdazgleyiaparbgnyll-piperazin-1-yl)-

%ﬂ%?ﬁ%ﬁ%ul}orﬁrﬁﬁpozyszgl hydro-i m dazol e-1 -car bonyl

chI ori de was neacted with 48 W 2007/063013
48 2-pi perazin-1-yl-ethanol (Chem cal
to Qive the title conpound as a racemc
Mt i ofers were then separated by

&hr onat ogr aphy (Ber ger | nstrunent

Mul i Dai cel’ ChiralPak OD-H 3 x 25 cm 35 C
5 )hej uting with 35% net hanol in carbon

OXId LR—I\/IS 5 662.2 [(M+H)+] Exanple 22
2(4{ Q)R) 4,5-Bi s-(4-chl oro-phenyl)-1-[4-(1, 1-di ox

o-t et ¥ahydr o- 2H-t hi opyr an-

) -)pi perazi ne- 1-car bonyl ] -4, 5-di net hyl - 4, 5- di hydr o-
=Nm dazol - 2-yl } - 3-et hoxy- 10
phen¥l ) - 2- net hyl - propionitrile G O N N C NO ci

[
\ 7

In a manner analogous to the method described in example 5, rac-
(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 chloride was reacted with
N-(2-piperazin-1-yl-ethyl)-methanesulfonamide 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 II, 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)7]

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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O S OTo a stirred solution of
t et rahydr ot hi opyran-4-one (5.30 g, 43.1 mmol, 15

wab@ried)sin 50 nL of ethyl acetate was added PEDPPI0S€068748

32% peracetic acid (24 g, 110 nmmol) at a rate to
avoid reflux. After the addition, the m xture was
gpol ed to rggywtenperature and the solid filtered to
g 1-dio t et rahydro-thi opyran-4- one as a white
. ,Tetrahydro- 44t hi opyran-4-one (6
. isg@pl ved in 1,2 20 dichl oroet hane
(250N I & hel p of heating. When t he
‘ oes back to roomtenperature, 1
Nazine (7.62 g, 41 mmol), sodium
triace orohydride (17.01 g, 56.7 mmol) were added
follo y glacial acetic acid (2.4 g, 41 mmol). The
reacti\on m xture was stirred at roomtenperature
oV rght. It was quenched with water, and the | ayers
reHsepar ated. The 25 aqueous | ayer was extracted
with 1,2-dichloroethane (3 x 20 nL). The conbi ned
or ganlinca esannss e alagosisde iteel maiked deacribadsinl xanegle 5, rac-

Msedh st Ao PR ATy h 0 RN R Py aghony-
paSnyA}4 st dietbtiyl-4, b sy dre himaerorsh arityo ki SR rideoka Rsacted with

silica gel, eIutln with 2-7% net hanol - ethyI acetate

Nn( Zaplggfazgm ofl- egrwlhaegtafrbd@ dihydmaghioride (prepared as described in
e hXQ5 I

- ca?@gx'\illl(%tgéa0| dggjéﬁ{@ut yl Q’te:tp}ééﬁlea \R/?f?c{% £%ea3racem|c

(xtBreg, Tﬁ@%anuﬁnéré\ﬁe@%n[e{d}w}r&t@h blosuanestriitioae uid

sol ut i

th@inaitoafa&ha (BetgeqHysetremepk MyitisGyamrL Rajegl ChiralPak OD-H 3 x 25
Bpasec) v £ BAMa R ghd HBLi Ay et ol o3 s
ROABJEMI-bl)i]lc acid in 1.4-di oxane (100 mmol, 25 i,
Aldrich). The m xture was stirred at 45 C for 7 h

until thin layer 10 chronmat ography (5% nethanol in

EkAirlpla®qt ate) indicated that the reaction was
conpl et e

npl e The sol vent was renoved under reduced
priéd&f, éFi;)df giBie:( élcblprqphenyl) 1-[4-(2-hydroxy-ethyl)-piperazine-1-

G R st BIGIETE SO Dk ool 2 S gt ol apgnyn-2-methy'-

bRYHitr?d8 [ (M-H) +] I'n a manner anal ogous to the
nmet hod described in exanple 5, rac- 15
4S* 5R*) -4, 59b| s- (4-chl oro- phenyl ) -2-[4-(cyano-di neth

0X

yI) 2 hoxy-
N
\>—<\ >—<CN
7
N
HO

In a manner analogous to the method described in example 5, rac-
(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 chloride was reacted with
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phenyl ] -4, 5-di net hyl - 4, 5- di hydr o-i m dazol e-1- car bonyl
chloride was reacted with 1 -(1, 1

WO dhoexasotet r ahydr o- 2H-t hi opyr an-4-yl ) - pi per azi PCIEEP1006/068748

hydrochloride to give the title conpound as a racemc

2 TOE AR LCTEAL Lo BEBLPURE B ===

Mdeintic Ghigimré | Thé(bria@mcﬁiermelr@ltr%ksé&rutea bty 2Gpexaritiée fluid
C at 100 bar, eluting with 35% nethanol . in

ghr@)(najggragbm ﬁgrge”gst@gm[epwmtgprmdh@@mﬂ@hlraIBak OD-H 3 x 25

ésn( %5{“@‘@ 1'50(04b%rh|egutlgg with 3?{ rEefhfn()I in carb8n dioxide). LR-MS:

e Ry(Maeli iyl ) - 2- et hoxy 25
phenyl ] -4, 5-di net hyl - 4, 5-di hydr o-i m dazol e-1- car bonyl }
-pi perazin-1-yl)-acetamide C \' I NO NC J-NN N

Eﬁ%&é@ 2007/ 063013 PCT/ EP2006/ 068748 In a manner

gous to the nmethod described in exanple 5, rac
248 (4S.BR)-445-Bisi4-clilorephenyl)dHdn L )-dpxpaetrekparo- 21i-thiopyran-

net h :
AR P Lo FTES Seci el e oo d b imicazp R 3-ethoxy-
BRERYI-demumg|-prfdRelileM t h 2- pi perazin-1-yl -acet am de
di hydrochl oride (Matrix Scientific) to give the title
5 conpound as a racemic mxture. The enantioners were
t hen separ at egz_rgy supercritical fluid chromatography

ggf:rer I nstr nt Multi-Gamll, Daicel Chiral Pak
X 25 ¢ 35 C at 100 bar, eluting with 35%
@'- i C on ¢ioxide). LR-Ms: 675.2 [(MH)+] 10
Exanpl e 4\)> < :> éCN
(AB;9R) - - Bi 5- (4-chl oro-phenyl )-1-{4-[2-(1, 1-d
i $0 hD;@éolldl n- 2- yI) et hyl ] - pi perazi ne-1
N 4,75-di nmet hyl - 4, 5-di hydro-1

H-|md 52y|) 3-
et@ enyl]-2-nmethyl -propionitrile C O

o=%
o)

To a stirred solution of tetrahydrothiopyran-4-one (5.30 g, 43.1 mmol,
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%).

Tetrahydro-4H-thiopyran-4-one (6 g, 40.5 mmol) was dissolved in 1,2-
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
aqueous 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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NNCI NO ci SN C' S:015 0 To a stirred

solution of 1 -Boc-4-(2-am noethyl)-piperazi ne (1.26
wW@?2006/08013mol , Al drich) and triethylam ne (1 neQT/EP2006/068748

tetrahydrofuran (10 nmL), 3-chloro- propyl sul fonyl

Gl b, '%r%wnﬁ%gé i ey iR S RERET By g

tioionFogiaphyt(ISOOMaetine! &iticH gela@mthgemaozm@cnﬁethanme@thyl
gquenched with water. |t was extracted with eth

AEEIR © RBNOHS! SExTinbin GVadk 6. belbioriad AR i dA opYEan-4-y)-
@%Yé’z’u el - ié?ﬂ?k&ﬂ‘c%’dé [ buygﬁst%?la'sgcfwg‘f@%hé Ké%%[ %@% . LR-

, and t I1trate was concentr N vacu
MS/@%[[M+H$+]chI or o-

PP DaS A slirassaltia bl N Sk 2Bl ARAE AT Hapaani4iv)-
E@?}é\bb{@ﬂ Ofathd |i(c2ébucﬂf¥ért b\%g@' cSR? é@ngg"‘rZ*BOrﬂﬁ{o?) inTRENEBDI at

ium 25 1 odi e ad and the m xture
A SCs(t1bPrmeld) was adﬂed%f N\rgdmc@ilmrlc ggid in ridcdioxaneg@t00 mmol, 25

(i Aldicrd . 88 TR S8 o8 9648 YT ol Mk Bhes
@hrb'ﬁnaﬁbgbdphwsb/@ﬁfétﬂé’nd{ irl8thl-heetdftd ihdieastthacthe ré8Efon was

conbi ned_and dried over anhydrous sodiumsulfate. The
s@mpteie wd he srqlwanéw\@@ renfovegdriindeti sedugad pregsukesto give 1-(1,1-

8@?@3@& ﬁ%c‘frﬂl - Pﬁgé}%%nt@ ‘}/ﬁ)p\f&?%zi cﬂhférg?ﬁl%ﬁgéjaf]a white solid

(3%34{@03&13)%] algR{MSezts p-y)'ester as a solid. LR MS:
+
4- [ 2- (Ma MK ANplrgawisde dhe aaibed 9?§Cr&%'ln]e>ﬁ%?§zlf%
I
IS B EA by M RS ol oy
dhem| b4 Gaditriedimg-4 6liDhydra) simadatoldré- cmrbxd)rum ehluislesvas restted

g’hﬁgggﬂfa gg t%r%}yag %tl—bﬁg@mgag 44gl§é>|gﬁrazme d|hydsrochlor|de to

g;rv[a%hé%tlé BhdRnd as a ragemic mixture. The enantiomers were then
sot hi azol i din-2-yl)-ethyl]-piperazine

sepdratest bypsepatcstioal fhu@chr@natparav&y (Bedtgarolnp(rwmem]\/lulmr(aram I,
@a ggﬁraﬁaﬁ( GBH:s X ¢ QSt he Stgst’(tf 918830cr ! gefjng wﬁ‘ﬁ)%g}g methanol

in carbon dioxide). LR-MS: 749.63 [(M+H)]

Example 23
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

>
o)
N)§O

50



10

15

20

25

(4S*,5 R*)-4,5-Dbis-(4-chl oro-phenyl)-2-[4-(cyano-di
nmet hyl - net hyl ) - 2- et hoxy-

W@ b@nps3013t, 5- di met hyl - 4, 5- di hydr o-i m dazol e- | - Ex/BPI0Y6/068748

chloride was reacted with

et 11 o Dt 2Rl s dad Yera Rl bR % 48
(@%ﬂm mﬂst(ﬁchﬂsh@pﬁeap 1204y a M ime g R remd)-ateloxy-
supercritical fluid chromatography (IBer ger

P%@@Y'hﬂén@'%h!'r”c ST, Misiazea-T-aarpe ! paleride- wagreacted

Rn=Soipktadinit. 1 A0bRioe Blrfbi it M IR0 HERRR 1d five the it

2orhpeffd SsER)acémbe Biistu(al- The @nanpitrepyd ede traoh sedangiedlby
&%ﬁrggméwlup 8%%%8@%@% %lerger Ilr?éltrumgntplar fﬂéramjﬂ Daicel
UhirﬁlF%"k Zob- 13-k bs%n?tﬁg’ydaph‘émﬂa} eﬁutlng W|th 38% meéhan%lén

propionitri
carb@nrdmmée alnIa+M§oﬁ|§5 Qd MhH) I]ret hod descrl bed in
exanple 5, rac- (4S*,5
R*) -4, 5-bi s- (4-chl or o- phenyl ) -2-[4-(cyano- di

Exbmdle Pat hyl ) - 2- et hoxy-
en 5-di_nmet hyl - 4, 5-di hydr o-i mi dazol e-| - car bonyl
gﬂﬂdzlé}géR\)vésS “Pis(4-6lor-oheBg) WiaBe 1/ bewaessothiazolidin-2-y))-

ChVAaRRRE TR o P B BRUI S b N EE b B>

atwoaquemymzcmnm pTdsr@ommraetl oners vvere t hen separated
by supercritical fluid chromatography (Berger
Instrument Multi-Gamll, Daicel ChiralPak OD-H 3 x 25
cm 35 C at 1Q0 bar, eluting with 20% net hanol in
r.o di oxi d%. LR—I\/S: 5 729.4 [ (MtH) +] Exanple 26
4S 5R)@1 [4- (1-Acetyl - pi peridin-4-yl)-piperazin
I - (4 10
(mthyl 4, 5- d| hydr o-1

N

\
CS\\’
0

To a stirred solution of 1-Boc-4-(2-aminoethyl)-piperazine (1.26 g, 6.8

mmol, Aldrich) and triethylamine (1 mL) in tetrahydrofuran (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 quenched with water. It was extracted with ethyl acetate and the
extracts were combined and dried over anhydrous sodium sulfate. The solids
were filtered off, and the filtrate was concentrated in vacuo to give 4-[2-(3-chloro-
propane-1-sulfonylamino)-ethyl]-piperazine-1-carboxylic acid tert-butyl ester. It
was taken in tetrahydrofuran (20 mL), and cesium carbonate (500 mg) 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 extracted
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met hyl -propionitri le € \' I 0O NNC N N ON
N-tert-but oxycar bonyl - pi perazine (1.86 g, 10 nmol,

wh2amecaetoes ), N Fnoc-4- 15 oxo-pi peri di ne(3. 21 BCT/EP2006/068748

mmol , Aldrich) and titanium(1V) isopropoxide (3.72 ni,

LGRS (5 PR R O B AR P 88 over
aﬂﬁycﬂddgeoﬁsmlnh Suestebyr r@%bhdmv@e'r@rfmb@édnbﬁdamdiﬂme f(lﬂat497was
7.48 mml, Aldrich), and the m xture was sti

6@%@%@‘%@ inNgaeo 1o9iver2) 0 v of Adadd, 1aﬁ'@XPﬂ§0thi%€Ph¢'@ %& ethyl]-
blet i1 -cdtBoRflic i Fer BN ECretiabla SOIY || RIS SODRM. L)

under 4{[E{([IJpleBIOXpFISBR]I.&’ZE)“dIHﬂdQ-lW)&B’[h}EHS—p[ﬂl%&ZIIﬁS 1pcarbbxydd: acid tert

ash chronat ogra
Bl ?ﬁt&r O Do eSiel 2t S0 T erbeaas pora Bifigrgmetnane
glf n&rﬂ) tHeOmBk R was sﬁlrred at room temp?rature for 30 min. Thaa
-(1 pi peridin-4-yl)-piperazine-|-carboxylic aci
trﬁ»rtureawaylcoeseretratad ia viabio & givedd 0.0 -2 (1, PBlioxo-

CatasRfi 2l e Vgiasg el BT AAaRRGS A M’%é‘
m4o|_80]per| dine in nethylene chloride for 40 m n.
7/ 063013 PCT/ EP2006/ 068748 The m xture was
conceht ama;wqmna}qgwﬁoﬂbe gaieod descrlbeq in example 5, rac-
(e SO A LRI DB RAV D2 b oy GG RO Erdih-2-ethoxy-

pl&ém)a]w @@frwtlayl 4,5-dihydro-imitta Zotd-etdaybemgl raldride8vag reacted with
aceti c anhy e

TP ol SR BEOIdI 0 Y-S L e Fzi T KECPEIAGHR Ip @ive the
lg@%gghbﬁzgﬁg 25Y racethic Wkl STRB n%%hteﬁsg%?é f’né’r‘%é‘parated by

I"ayers were separate agueous
bapyencritiee flel)d craromaﬂogwaphyeéBla;geranmLﬂhent Nbki-Goarbil p&dhicel

ChitaH SBHa 06 Po s & b ok SRS ik st metRanol in

Eéﬂbbh%l@de@PSLﬁfhﬂSe?M @t g\%rg g' ve 4-(1

-acetyl -piperidin-4-yl) Z|ne 1 -carboxylic acid
tert-butyl ester. It was dissolved in methyl ene

Qla&rilgezsﬂ m.), cooled with an ice

2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-1-[4-(2-0x0-2-pyrrolidin-1-yl-
ethyl)-piperazine-1-carbonyl]-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxy-phenyl)-2-

)

Cl
QU
N
P CN
(I =
@)
Cl (\N
I
&

In a manner analogous to the method described in example 5, rac-
(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 chloride was reacted with
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10 bath and trifluoroacetic acid was added. The
reaction mxture was stirred for 30 mn, and the

waoloveeao1zvas renoved. The resi due was triturat BCT/BPI006/068748

di et hyl et her and the sol vent was renoved to give

% rdr??r%gﬁgg y}ro\ﬁb ét]f}din@ %I Mc)r*c%;pﬁg%gqh%itlef:g%pound as

éﬁ?a&@nlo%i:&tlﬁréwme*énd{rm&néf@rvmé théﬁls@gatmed oytseercritical fluid
net hod described in exanple 5

@a@mamw@ystrger(lastéwmsnbMHHbﬁwm B Etmceelc@farﬁ%’ak AR 3 x 25
t
B T3 GBI B0 MR UngPer 124l VS

EBQ@r[(MeI—l\)\Tas reacted with

1- (4- pi perazin-1-yl - pi peridin-1-yl)-ethanone
trifluoroacetate to give the title conpound as a
racem ¢ m xture. The enantionmers were then separated
by supercritical fluid chromatography (Berger
Example@6t Multi-Gam 1|, Daicel 20 Chiral Pak OD-H 3 x

2365100 AP B R BB A0 b TEHORL i
éhlbﬂo Ehéﬁﬂm 5-dimethyl-4,5- dlh)(dro 1H- |m|dazol 2-y d]I 3-ethoxy-phenyl}-2-

Bis &4 chl or o- phenyl) - 2- 4- (cyano-
Ff’@t”ﬁWmfﬁﬁlpﬁ fife- 2- et hoxy 25

phenyl ] -4, 5-di net hyl - 4, 5- di hydr o-i m dazol e- 1- car bonyl }
- Rhperazin-1- y[}i pi peri di ne- 1-carboxylic acid

i sop | am deo4 WO 2007/ 063013 PCT/ EP2006/ 068748 ClI
0O N INNCE D N OGzZ:z( NH To a solution of

£azy ne-1 -carboxylic acid

ng, 0.4 mmol, exanple 27) in
(2 nm.) was added 5 isopropyl

| SUCya 3YEN The m xture was stirred for 1 h and
quenche h water. After agueous workup with water
and di onet hane, the organic |ayers was

X

N-tert-butoxycarbonyl-piperazine (1.86 g, 10 mmol, Lancaster), N-Fmoc-4-
oxo-piperidine(3.21 g, 10 mmol, Aldrich) and titanium(1V) isopropoxide (3.72 mL,
Aldrich) were combined, and the mixture 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. Water (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% ethyl acetate in hexane for a period of 30 min) to give
4-(1-Fmoc-piperidin-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.
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dried over anhydrous magnesi um sul fate. The solids
were filtered off, and the filtrate was concentrat ed

WO 200gi0§3131- ( 1- i sopr opyl car banoyl - pi peri di n- 4- yPQT/EP2006/068748

pipera2|ne 1 carboxyllc acid tert-butyl ester as a

YhEFNTeE Weis hokRr BB 80 GOU - HiBehER- 415 BBErazine-1-

car@@&plnywartbmmw atareri Wa@ tHerytisspivee imzdtrhyidrefardrog mL),
ylic acid tert-butyl ester was treated w

@qu frieibylaatee (0% 1% 3> gimad) and acetic anhydrldhe (86 mg, 0.9 mmol)
fiehl B84 'r%séeé’t[ e& prtéPﬂh‘éereé{m&?Frﬁ%&EiVé Yv‘fis %ﬁh@g for 2 h, water

I ' SOpr opy | uoroacetate as a
afd Ebhyl 268tat¢ (werélpdtled s The layerswere samlraigduand dhet agueous

t)apﬁ/%gdegq?rgcte@e d |=1§|t %ﬁn‘gm) ngﬁ%qtﬁg,%’e?gﬁnic extracts were
Hﬁé(ﬁ‘lﬁl\/i—zﬂﬁﬁ@drbugsﬁ@jﬁﬁ%é’ulfa&e The solids werelflltered off, bandyﬁhe filtrate

phenyl dro-i m dazol e-| -carbon
vhb eondentnaiedrie giteed-(hacktyl- plperldln -4-yl)-piperazine-1-carboxylic acid

RS aFieh: e BePelupaul BietiBhg Shigriod (7l coplec with an ice

BRI i fladrchdedt fidcwab BHdEE. Theaeabfor hidXBFSwWaB sBrred for 30
then 20 separated by supercritical fluid

B At grsohrsnt Wese @mow%tTmﬁﬂduﬂjwas tidusaked with diethyl ether

i s bAvaBte R a R Biven -Ehbingtedn ShgaheRihy )-othanone

rBlootbddehditt)at] a light- Moﬂﬂl@é/r@@im1&9P%¢/#P1$DMS3@8'24[8\A+H
Exanpl e 28 2- Et hoxy-4- (pyrrolidine-
-sul f Bh@,maru@watowﬁdom m;qth@@ggﬁcn@don example 5, rac-

R T ot (ha oo oy el al T Ko BT Ry PE finoy-
ﬁhem,yl] 4)5-didnetivEel, SGandro 198%8z0R8 | -catFe M2 thlionale wak szacted with
i n_nmethano

R p a3 pioege Y aRanGas bifketsrckifia i ivas tite
£5RBLLAD oA EH OTRE o AnHBEY W kPP by

erature and stirred overnight. Evaporation of
sapereritical diticbehfemadogiiaphy ( Betger dostfurdentidubingram II, Daicel

ChPARAEOTS Y o 8Lt o b AR AR bt

@ér_lbg)ﬁ divkibiepe/ding! 743la (@@t B was taken up in acetic
acl

Example 27
4-(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)-piperidine-
1-carboxylic acid isopropylamide
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and cooled to 0 C A small anobunt of toluene was added
to the reaction mxture to prevent the reaction
woreoor063®13 rom freezing. Chlorine gas (Cl2) wasPorbbioee068748
into the reaction m xture until thin |ayer
chromat ogr aphy (50% et hyl acetate in 15 hexanes)
sh d consunptiypn of starting material. Argon gas
: bubbl e into the reaction mxture to renove

@I Prine. e reaction mxture was
concentr at ¢d -0 @.- ONY vacuo to give quantitative
yield fren et Y 4-

chl or o )quz et hoxy- benzoate. It was taken up in
anieydro g/‘nﬁthy ene chloride (50 m-) and cooled to O
C. Triet Mne (8.5 n., 62 mml) and 20 pyrrolidine
.3 mmol ) were added. The reaction m xture
was lowed to slowy warmto roomtenperature and
stirned/at roomtenperature for 16 h. The reaction
nPskure was washed with water, dried over magnesium
sul f\ate and concentrated. Purification of the crude
rPsq due by flash colum chromat ography (40 g of
iltca gel, eluting with 15-30% ethyl acetate in
hexanes) gave -ethoxy-4 25

(pyrrolidine-I-sul fonyl)-benzoic acid nethyl ester.

314, 1087 AR of ARGy ke GRHE L gl it tertbuty
EsIef ERD Oy, 06<8ﬁh4180| examplee2 29n dichloromethane (2 mL) was added
e AT L WK BETEL T v
hfef Q&ué‘@i%grl@%ﬁgﬂh Reger éhc%l@mé'r@m@ﬁvan'éem”é’brg"amc layers was

chl orosul fon thoxy-benzoate was reacted Wt
deed opear gn rnesm@eswmsuéate The solids were flltered off, and the

%ﬁgﬁepsgllsfé:gﬁ%ntraztegtto give R ? Zlgo'prop)(lzllcgrbréerﬁohff plﬁesr 0‘E in-4-yl)-

pierdA%8-15¢&bodylk-d3i@ tdribatyi @él@rlab@vls&ou”sbn? et hoxy- 4-
(pyrrolidine-I-sulfonyl)- phenyl]-4,5-di nethyl-4,5-di

hydr olma paniied &nelagogs tatiee metf\{od described in example 27, 4-(1-
isopropylcarbamoyl-piperidin-4-yl)-piperazine-1-carboxylic acid tert-butyl ester

was treated with trifluoroacetic 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 analogous to the method described in example 5, rac-
(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 chloride was reacted with
4-piperazin-1-yl-piperidine-1-carboxylic acid isopropylamide trifluoroacetate 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 cm, 35 °C at 100 bar, eluting with 30% methanol
in carbon dioxide). LR-MS: 786.0 [(M+H)]
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HIOCSIN C In a manner anal ogous to the nethod
described in exanple 2, neso-2,3- 15

whe®s0dochl or ophenyl ) - 2, 3- but anedi am ne was r eBCT/EP2006/068748

with 2-ethoxy-4-(pyrrolidine- 1-sulfonyl)-benzoic acid
met hyl ester in the presence of trinethylalumnumto
give the title conpound. HR-M5 (ES, m z) cal cul ated

EQ&@SH%ZNSOQ%SCH [(I\/H—|)+] 572. 1536, observed

572.1534. 20 Exa

gAhpas4: QWPUQIOF(MSlfﬂf%%) enzeHt acid peienesten, 5- di met h
yl -4, 5-di hydro-1 H i m dazol -

2-yl]- gt ert-butyl - 3- et hoxy- benzenesul f onam de 57 WO
2007/ 03013 PCT/ EP2006/ 068748 CIl ~ ONH H SN d
ous to the nethod described in

) - 2, 3- but anedi am ne was reacted
W|th 4- tert but yl sul fanmoyl -2- 5 et hoxy-benzoic acid

et hyb-mabgy-4ithidl-BenBsieRiE e .61y, Brogmimi! ét!liﬁbé&dln to
ive the t?{ | e conmpound. HREal J ES, mz %ﬂﬁl at ed J

be@@mm%ﬂwey( ey 11985728, 7695737 2 Gowas taken up in methanol

P800 R B2, Mo prprcn 12,71 35 Emaalogye aocee
éll@le oThdiregctionsmixtreywas aldvesy td warrp-siowlyad h(vd)méteﬁrp@lrature
hydro-i m dazaol e-1 -carbonyl chloride CI OO0 N SN
and stirred overnight. Evaporation of the solvents afforded a mixture of sulfide
and disulfide methyl ester (1.9 g, 100%) as yellow oil, which was used without
further purification. This crude sulfide/disulfide ester was taken up in acetic acid
and cooled to 0 °C. A small amount of toluene was added to the reaction mixture
to prevent the reaction mixture from freezing. Chlorine gas (Cly) was bubbled
into the reaction mixture until thin layer chromatography (50% ethyl acetate in
hexanes) showed consumption of starting material. Argon gas (Ar) was bubbled
into the reaction mixture to remove excess chlorine. The reaction mixture was
concentrated to dryness in vacuo to give quantitative yield of the methyl 4-
chlorosulfonyl-2-ethoxy-benzoate. It was taken up in anhydrous methylene
chloride (50 mL) and cooled to 0 °C. Triethylamine (8.5 mL, 62 mmol) and
pyrrolidine (2.7 mL, 32.3 mmol) were added. The reaction mixture was allowed
to slowly warm to room temperature and stirred at room temperature for 16 h.
The reaction mixture was washed with water, dried over magnesium sulfate and
concentrated. Purification of the crude residue by flash column chromatography
(40 g of silica gel, eluting with 15-30% ethyl acetate in hexanes) gave -ethoxy-4-
(pyrrolidine-1-sulfonyl)-benzoic acid methyl ester. HR-MS (ES, m/z) calculated
for C14H20NOs [(M+H)*] 314.1057, observed 314.1056.
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Cl I ~0O0O0OIn a mnner anal ogous to the nethod
described in exanple 3, rac 15

W@ 4687/0&6813 - 4, 5- bi s- (4- chl or o- phenyl ) - 2- [ 2- et hORGF/RPL0P§068748

rolidine-I-sul fonyl)-phenyl]-
4,5-di net hyl -4, 5-di hydro-1 Him dazol e (exanpl e 31)
was reacted with phosgene in the presence of

Eri et riglzgm ne to give the title conpound. Exanple 33
;4%rt(54§y|s§ﬁ§r}woﬁ| -2 SRSyt bdovd asibfrAemyl estept hoxy- phenyl

bl s- ( | oro-
phenyl )\ 4, 5-di net hyl - 4, 5-di hydr o-i mi dazol e-1 - car bonyl
chl oridé 58 WD 2007/063013 PCT/ EP2006/ 068748 CI O N

H \ sON N I i A-00 In a manner anal ogous to the
nmet hod rilbedl i n exanple 3, rac-
M@@e@ - ,S(_éi\' 5- Bi s- (4-chl or o- phenyl ) - 4, 5-di net hyl -

, b-di hydro-1®imdazol -2- 5
yl]-N-tert-butyl-3-ethoxy-benzenesul fonam de (exanple
32) was reacted with phosgene in the presence of

tri et hya amannereoalsiooestthéhe mdteod depoibatl in exeanpe 93methyl 4-

él I%Esﬁsi@aﬂyl %—&E’}o&;{)}?e} ngﬁg%ﬁ@gr}gg%tleh i ?‘eneﬁl?t%% 1et® YiVe 4-tert-

Buiytgliifarioyyb-ethoxydbbiigsioacrd tazoll edtey! } - [ 4- (3- met hanes
?onyl propyl ) - )E))fiperazll ;101- 1- ylﬂ?l r?et hanone CI O N _ O

NSNOCL C NON In a nmanner anal ogous to the
met hod described in exanple 5, rac

Example 30
rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-
phenyl]-4,5-dimethyl-4,5-dihydro-1 H-imidazole

@)

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-(pyrrolidine-
1-sulfonyl)-benzoic acid methyl ester in the presence of trimethylaluminum to
give the title compound. HR-MS (ES, m/z) calculated for CogH32N303SClo
[((M+H)™] 572.1536, observed 572.1534.

Example 31
rac-(4S*,5R*)-4-[(4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazol-

2-yl]-N-tert-butyl-3-ethoxy-benzenesulfonamide
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15
(4S*,5R*) -4, 5-bi s-(4-chl oro-phenyl ) -2-[2- et hoxy-4-(pyr

wo edordédnes | - sul fonyl ) - phenyl ] - PCT/EP2006/068748

4, 5-di net hyl -4, 5-di hydro-i m dazol e-1-carbonyl chloride
was reacted with 1-(3-
t hanesul f ony - propyl ) - pi perazi ne di hydrochl ori de

ned as escribed in Fotouhi, N et al. WO
2005 °= t 0\_Q ve t|t| e conpound as a racemc
mxture he e s were then separated by

S 'nal d”20 omat ogr aphy (Berger

I ns tHI\/UItl-Ger Dai cel Chiral Pak OD-H 3 x 25
5 C at 100 bar, el utlng with 25% et hanol in

car bon di oxi de). HR. M5 59 WO 2007/ 063013

PCT/ EP2006/ 068748 (ES, mlz) calculated for

C38H47N605S2C12 [ (M+H) +] 804. 2418, observed 804.2413.

> (- {CALREEr Fralagous g g metiog Aergiiecin agpig 2 meso23

bisy( maﬂilomhphenyl)-Qw butwie)ﬂamme was reacted with 4-tert- butylsulfamoyl -2-
d d

BNt b AR R, oS LB Y Ssize Ol el thgive

fheonthé cthpSOh® ARMISNESEZN/A '&aﬁ:u‘lﬁ@ﬁ%r @%ﬂsmGl9[(M+H) ]

the met hod described in exanple 5, rac

64461 698 Pbskreeth6€4 (15801 or o- phenyl ) - 2- [ 2- et hoxy- 4- ( pyr

rolidine-I-sul fonyl)-phenyl]-

4, 5-di net hyl -4, 5-di hydro-i m dazol e-1-carbonyl chloride

was reacted with 2- piperazin-1-yl-acetamde d

Bxdnplél32ri de (Matrix Scientific) to give the title

conmpound as a racem c mxture. The enantioners were

Hre o af s Bidy4- cﬁl&@fdh@hw 2 éthék)d-m? %ﬁ@.ﬁ@ﬁa@@%nyn
I nst'r ument [ti-G , Daicel 15 Chiral Pak

Ber
%134#5 -gigaihyl-485- onrsairo 10103Ia;z@ie 1alalipomy chMarie25% of
1 1 ethanol/acetonitrile in carbon dioxide).

)
o

Cl

In a manner analogous to the method described in example 3, 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 (example 31) was reacted with phosgene
in the presence of triethylamine to give the title compound.

Example 33

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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HR- M5 (ES, mz) cal culated for C36H42N605SC12 [ ( M+H) +]
741. 2387, observed 741.2379. 20 Exanple 36

WQ@2{04/063048, 5R) - 4, 5- Bi s- (4- chl or o- phenyl ) - 2- [ 2- BCT/BR2006/068748

(pyrrolidine-I-sul fonyl)-

phenyl ] - 4, 5-di net hyl - 4, 5- di hydr o-i m dazol e-

E%arbonyl} pi perazin-1-yl)-1- pyrrolidin-1-yl-ethanone
#0 R007/ 06 013 PCT/ EP2006/ 068748 CI O \ N _ O

0 In a manner anal ogous to the

nple 5, rac-

ﬁ) Wo phenyl ) - 2-[ 2- et hoxy- 4- ( pyr
I fony nyl]- 5
yI 4, 5-di hydro-i m dazol e-1 -car bonyl

chloride was reacted with 2 pi perazin-1
-yl-l-pyrrolidin-1 -yl-ethanone (Aldrich) to give the
title corrpound as a racerric m xture. The enantioners

\é\ﬁ:g ogr ap rﬁ?éﬁ)ﬁbg w&g&# 8%?@6% exa]mple 3, rac

(%8 c@R (Zh[ - Ba;k 4CEthk03pher%5 -4 GaliniEshd-46-diydrbairH-imidazol-2-
(lirﬁj ;_h_ 30% of 1:1 et Banol [ cet oni ﬁrl le in carbaon

yl lp%( Wsé%rggne[w PR (exBEW!¢ 8¢) Was reacted "With

Eﬁg{ﬁ?g%@ﬁe%%@fﬂiet%%n%ﬁé?o giRPBE LMo AR L-

N-[2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[2-ethoxy

-4-(pyrrolidine-I-sulfonyl)- 15

Eh nyl ] -4, 5-di net hyl - 4, 5-di hydro-i m dazol e-1| - car bonyl }
-l -yl)-ethyl]- nethanesul fonam de C

{(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-(3-methanesulfonyl-propyl)-piperazin-

1-yl]-methanone

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)-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
chromatography (Berger Instrument Multi-Gram II, 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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NO_1 NO-N C NOON ;S-N~/ H61 W
2007/ 063013 PCT/ EP2006/ 068748 In a manner anal ogous

wo eoovhesonet hod described in exanple 5, rac PCT/EP2006/068748

(4S-,5R-)-4,5-bis-(4-chl oro- phenyl) 2- [2 et hoxy- 4- (pyr

541 F Sl a AL EISTELLL 1014 804,215, obspryed

8es.onegcted with N-(2- piperazin-1

-yl - et hyl) - net hanesul f onami de di hydr ochl ori de
(prepared as 5 described in Fotouhi, N etal. W
2005110996) to give the title conpound as a racemc
E'kégﬂg@%-rhe enantioners were then separated by

cal fluid chromatography (Berger Instrumsnt

AT ey SR R oo S

ghemy|He B-dintivE-4, 5 ydrb 4 inidsmdotas i ajagidofiyd)y- plperazm 1-yl)-acetamide
C37HA6NBO6S2C12 [ ( MrH) +] 805. 2370, observed 10
805.2372. Exanpl e 38

I -{(4S,5R) -4, 5-Bi s-(4-chl oro- phenyl ) -2-[ 2- et hoxy
-4- rolidi@e-I-sul fonyl)-

pheRyl-1d.1§- di hy§)- 4 /5<di hydr o-i ni dazol e-1 - car bonyl }
- pi per azi n-}= yh@lS acetamde C O N _O0O N
ON (CRY P Mont I npa nner anal ogous to the nethod

el ibed 1)=Roexarrpl e 5 rac-

(ChS*, YN4, 5- bi s- (4-chl or o- phenyl ) - 2-[ 2- et hoxy- 4- (pyr
rolQ di \)) sul fonyl ) - phenyl ]- 20

4,5 thyl - 4, 5-di hydr o-i m dazol e-1 -car bonyl
Eflori de was reacted with N- (2

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)-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 |l, 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 CzsH42NeOsSCl, [(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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pi perazin-1 -yl-ethyl)-acetam de di hydrochl ori de
(prepared as described in Fotouhi, N etal. W

wWQod3040e06) to give the title conmpound as a rBCERPIN6/068748

m xture. The enantioners were then separated by
supercritical fluid chromatography (Berger |nstrunent
Mti-Gam 11, icel ChiralPak OD-H 3 x 25 25 cm 35
C at O bar, uting with 25% net hanol in carbon

di oxi Hﬁ- V5 SO m;:gcal cul ated for
C38H46N603S Si-—]N 769. 2700, observed 769. 2697.
o2 N630 E 6/ 068748 Exanple 39
i s- (4-chl oro- phenyl) - 2-[ 2- et hoxy-4- (pyrr
onyl ) -phenyl]- 4,5-di nethyl-4,5-di
hydr@ i \ézol 1-yl }-[4-(2-hydroxy-ethyl)-piperazi
thanone C O \ NO SN NO C NO N
@2 a manner anal ogous to the method described in
(45

le 5, rac-

, 5R-) -4, 5-bi s- (4-chl oro- phenyl ) - 2-[ 2- et hoxy- 4- ( pyr
rolidine-1-sul fonyl)-phenyl]- 10
4, 5-di net hyl -4, 5-di hydro-i m dazol e-1 -car bonyl
chloride was reacted with 2 piperazin-1-yl-ethano
( Chenlrcaimdnyed@inatgous tgithe meikod deberilmathineexample 5a rac-

4 b s o bl oA R By B BB S HHy0-phenyi)-
h@&lWH Blditkydretimiaiddole- %ﬁ@bn@@h[@i%a%éﬁt@d WitR®-

at 100 bar, eluting with 30% net hanol in
@mebamndrxdxi BeyolidirIng-etban@® (APEgh)dalgive eslifle epmpound as a

g;gntn'gggﬁg@%&l%hk%%he@%é‘ﬁ?en SBsSLYRrby sfo&titcal fluid
éhl{oh‘f’e@oéw Beaj@r-l(wétf@rhbnr Rtuph&narn) |, Ddide!(GhirgPaTESH 3 x 25
I fongl Cpr oPal % er azi ne-

cm, 3 at 100 bar, eutlng with 30% of 1:1 ethanol/acetonitrile in carbon
dioxide). HR-MS (ES, m/2) calculated for C4oH4sNsOsSCly [(M+H)*] 795.2857,
observed 795.2851.

Example 37
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
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1-carbonyl ] -4, 5-di net hyl -4, 5-di hydro-1
H i m dazol -2-yl }-N-tert-butyl-3-ethoxy 20

whenzeedsill f onam de 63 WO 2007/ 063013 PCT/ EP20P6T/0BRG6l@:8748

C ON1I01 H O \'\'/ s-N NCO rNONOS/" Ina

mannef, 2R3l 0% alfydulGo The Mt e SEELASH bR Be.

rac-

(44?5 44 Sﬁ’ﬂé 4 bﬁLotroJ@hbWM[fgaékay -2- @l Frokainphiesyifonyd-phenyl]-
| S- C oro en
Aoty A iy Bl asolec sbanyl chlasisieyvas reastediith N-(2-

t
ﬁ@%ﬁézﬁﬁgu ?egh“!{/l I'r‘ne1th&r:f’<?3uIfona(renrlcgijlez dihyd dp%hl%(}doecmrepar das
des@iimoed Fadoutdshir ebed W@ 200611 00896) th. gied thad tltle/‘&)mpound as a

200511099 ive the title ¢ ound as, a ra

Farir ST e et uteEe TTRh el BySaertiical fluid

éwﬂ%%aqydﬁw B@@r% l%@ﬁpmﬁf BPRAY IK,EE%@&VCME%P&MWH 3x25
[ ce Chiral Pak OD-H

@Ta651°®atb‘eﬁq bai, etuting with BS%MemaﬁmdeCanbpnmmda) HR MS

(v inosoistBetd fol Gty s Coal Bl cobizaro. sbsenisy

Exsmple. 41 15

2-{4-[(4S,5R) - 2-(4-tert-Butyl sul fanoyl - 2- et hoxy- phenyl
) -4, 5- bi s- (4-chl oro- phenyl ) -

4, 5- di met hyl - 4, 5- di hydro-i m dazol e- 1-car bonyl] p| per az

Qallndg]%acetam de C N101 H O-N NO ~

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]-

acetamide

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)-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 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/z) calculated for C3sHasNsOsSClo [(M+H)*] 769.2700, observed 769.2697.
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H2N 64 WO 2007/ 063013 PCT/ EP2006/ 068748 | n a manner
anal ogous to the nethod described in exanple 5, rac

W@ 4687/068R13 - 2- (4-tert-butyl sul f anoyl - 2- et hoxy- pPernEPI006)68748

5- bi s-(4-chl oro-phenyl)-4,5- di nethyl-4,5-d
hydr o-i m dazol e-1 -carbonyl chloride was reacted with
2-pi perazin- 1-yl-acetam de di hydrochloride (Matrix
EC|enﬁ|f c) to give the title conpound as a 5 racemc
9The enantloners were then separated by
ercritical flui chr ma raphy (Berger |nstrunent
AR e (4 Qoo roap el B Pl oy ik Ll ey Ephenyll-
r
Aran 4.4%?&“@’*?%@“5%%?%&%”@@18*? QU BpRrazin 1.y
CeEHIMME05SCL2 [ (M+H) +] 743. 2544, observed 743. 2538.
10 Exanpl e 42
5-tert-Butyls IfanDyI-4-ch|oro-2-ethoxybenzoic acid
bt ek _ester od -0"S" O OM
0.a|I69|IC agid (15 g, Aldrich, 87.5 mol) and
’ 35 mol ) were dissolved in
ob ) and the sol ution was 15
acetone-ice bath) with good paddl e
§" Q. @ um hydride (10.5 g, Aldrich, 50%in
I, 2¢0 ) was added in two portions. Cooling was
rennveé?\ ter 10 min and the reaction warned slowy to
30 £-dt which point heating was increased to 50-60 C
ff! 2 h. The reaction was cool ed and poured into ice
wat er and extracted into dichloronethane (3 x 500 ni).
The organic 20 | ayer was washed with water (2 x 500
m.), washed with brine, dried over nmagnesiumsulfate
and elreponaxtred analadyopsds $he mmaghee described in example 5, rac-

a5 e D B e By 2l e Fi 46y rBliging o -gyfapyd-phenyl-
BUSHRRISP-45- T GdR koo FChIONES A EREReci 2-

pot assi um hydroxi de (200 mL, 2 M'sol ution) and
pipferapied -¥ledthanel.(Chiesnical d2yriasnicelets gjwﬂwtltémcorpjpgu@@ as a

te?nig%igtu?g.u%%gsenantiomers were then 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% methanol in carbon dioxide). HR-MS
(ES, m/z) calculated for C3sH4sNsOsSClo [(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-

benzenesulfonamide
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hydrochloric acid (300 nL, 3 Msolution) and extracted
into dichloronethane (3 x 500 nlL). The

walc@hheamret hane was washed with water (500 niPCEBP2006/068748

dried over 65 WD 2007/063013 PCT/ EP2006/ 068748
magnesi um sul fate and evaporated to dryness to give

4- chl or Q- 2- et hoxy- benzoic acid as a solid.

4- ‘ - et hoyybenzoic acid (9.4 g, 47 mol) was
added ] al rtﬁb to cold chlorosulfonic acid
(55 nL '§h;§§i2L4$H$ at 0-10 C, and the resulting
5 sol S h dé?t Cfor 2 h. The resulting
dar k s poured/ Mnto ice (800 g), and then

6 iNNhl Or onet hane was added. After stirring
for 15 m\n, phe layers were separated and the aqueous
Iaﬁ%gfmgﬁN tracted with 200 nlL of dichl oronethane.

3 ganic layers were washed in turn with brine,
conmbi ned, dried over magnesium sulfate, filtered, and
concentrated at room 10 tenperature. Crystallization
from et her/ hexane gave 3.4 g of 4-chl oro-5-
chl or osul f onyl - 2- et hoxybenzoi ¢ acid. A solution of
4- chl by @ "@ndier @nangouso ithe mathes geeernactinagMadngle 50 rge-

BT AT o) T e oy .5

dionstapit4,8tdBydrbhmidesiiel ecarbomataploridrswas irctidte@ dvutahnﬂ(s-
extracted with ether, 15 the extract was washed

metanesufpRy: pr@pWétH)'Rﬁf@?-'nﬁé@%PGWﬁG@KBﬁe@arqq As é‘ﬁé@r ibed in
0 |
gp%\yﬁc’lgﬂ} r%{aéée\ﬂlo ?()@?L ) 9? t@?; Ve BB RENSASYUHRY S a racemic
ity res uThaenahH@lmem we e theat depaydtedzy supeecrtical fluid
5 tert But | f amgyl - 4- ch] or - et henzgi.c ac
Go0p B et sis eI Graail) diase i sk OD-H 3 x 25
&rnees&@: ¥ 1db Séﬁéﬂﬂﬁgghﬁiﬂ?sé@ﬁm@lahano?nfcéﬂbbﬂ éﬂ&é)’ ﬁﬂ-MS
préepared from N | -N-nitroso-p-tol uenesul f onam de
@Sl inéh) caknulatedrior €earadi#De5-E 1AM+t ]80T B, cbsBried
gggzgyéture was concentrated, and the residue was
| d by flash chromatography (silica gel, eluting
with 20% ethyl acetate in hexane) to give 0.45 g of
5-tert-butyl sul fanmoyl - 4-chl oro-2- ethoxybenzoic acid
net hyl ester as a solid. 25 Exanple 43
15R*) - 5-[ 4, 5- Bi s- (4-chl or ophenyl ) - 4, 5- di net hy!|
-4,5-di hydro-1 Him dazol -
2-{¢$1[{43\5 Rt UbteryButylstifrooyl-2-atbhoxyx pbemy A Sshisf (G redreephenyl)-

4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide
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66 WO 2007/063013 PCT/ EP2006/ 068748 C o", O N O /
H,O ;S C ONHIn a mnner anal ogous to the nethod

walemenedoexl i n exanple 2, neso-2, 3-bis-(4- PCT/EP2006/068748

chl orophenyl ) - 2, 3- but anedi am ne (exanple 1) was

react ed,_w - -

but yi LA T AEIons 4o S0 Medhgd dRsaitecss xamRiRgh 2

e SR @émrér@bé@')Sulfantdw25ethbﬁﬁphéﬁyl§lf4 5-bis- (4 -chloro- phenyl) -4,5-
trlmathlalumnumtog?lvet he title conpound. HR-MS

dhemethy4.5-ciByredmidaasle arcatbgnwsmumes [eadteg with 2-piperazin-

Paps g RARIAGEh GR. thaath SERRIRATo e he fite compgund as a

raqein@ o yhi xtude 5Tbeser(a41ﬂoﬁ@rs were then separated by supercritical fluid
SRR BRI 55 T R P A R Pek R o w25
L, és“%”é‘tefocﬁﬂé‘f' %QRM? \Xn?n BB% FeifRd deesbbhtfotifle). HR-MS

exanpl e 3, rac-(

(ES 5mish) sajoulatad doero@kaéhwaOaﬁ@z HiMivert i)y 7421 2544 dlyshreed 743.2538.
H i m dazol -2-yl]-N-tert-butyl -

2-chl or o- 4- et hoxybenzene- sul f onam de (exanpl e 44) was
reacted with phosgene 15 in the presence of

10 E;(aﬁt%yl@rri ne to give the title conmpound. Exanple 45

15

20

25

-4,5-Bi s-(4-chl oro-phenyl)-1-[4-(3-net hanesu

Bftgﬂéémﬂéeﬁélﬂnbglp %ﬁfo@éiznéthoxybenzom acid methyl ester
1- car bonyl | di met hyl - 4, 5-di hydro-1

Him dazol -2-yl}-N-tert- butyl 2-chloro-4- 20
et hoxysbenzenesul f onam de

4-Chlorosalicylic acid (15 g, Aldrich, 87.5 mmol) and ethyl 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 to dryness to give 4-chloro-2-ethoxybenzoic

acid ethyl ester.

4-Chloro-2-ethoxybenzoic acid ethyl ester (~18 g) was suspended in ethanol
(500 mL). This was treated 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 mL). The dichloromethane was washed with water (500 mL) and dried over
65
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67 WO 2007/ 063013 PCT/ EP2006/068748 C NC NO S
Cl CCNO" NH O In a manner anal ogous to the nethod

walemenedoexl i n exanple 5, rac-(4S*, 5R*) - 2- PCT/EP2006/068748

(5-tert-butyl sul fanoyl - 4-chl or o- 2- et hoxy- phenyl )-4,5-b

h%g%ésﬂm g%l?%gtb‘?‘\%y Qﬂp@r%pqé %ﬁ%?%l to?gi%og r%ﬂora-%—sthoxy benzoic
goidlas gxaipl e 5 45) and triethylam ne (350 ng, 3.34
nmmol ) in nethylene chloride (10 nL) was treated with

A-CHorebhaneslchonit! adid ?@&'3@ 4P rﬁﬁfo@z\hé‘@aébed in several portions to
hydrochl ori de (110 ng prepared as

geldahilaseauifonisacisldd, M. Alirich) stlm&mm@ﬂ%@g@d the @isulding

sGioh e RS B R Tt 271 e R fnrs Rtog was pourec

fritdlicd (‘8‘@0 Bhad ted 504 Ber gledichipsdrmomeint WAL hddéd. am‘tbt stirring
Dai cel iralPak OD-H 3 x 25 cm 35 C at 100

bar,
Bards my. \Rﬁ‘@ [RYSORAVRES REP@IAehand Hihaauerwkiayey wapRxjygcted with

gg@ ”ﬂlnééa'CH@lé@\l?g‘%ﬁ%mﬂ%lW %ggﬁﬁgéwﬂ” rn with brine,

Sofbih®ds Byied oveBrmghésitinh sulbgtbefiyered land c@ecentrated at room

mat hanesul f on noe razi ne- |
Eonaiafe] CrVEeiEabon ot iRk ane Savess 4 o of 4-chloro-5-

2-chl or o- 4- et hoxybenzenesul
Rl oA b B2 . 2 o O N H TR e oS

A solution of 4-chloro-6-chlorosulfonyl-2-ethoxybenzoic acid (1.0 g, 3.34 mmol)
and fert-butyl amine (2.0 mL) in 20 mL of tetrahydrofuran was refluxed for 4 h
and concentrated. The residue in water was acidified and extracted 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-Butylsulfamoyl-4-chloro-2-ethoxybenzoic acid (0.8 g, 24 mmol) in 10 mL of
tetrahydrofuran was treated with diazomethane (15 mL, ~2-3 M in ether,
prepared from N-methyl-N-nitroso-p-toluenesulfonamide, 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
acetate in hexane) to give 0.45 g of 5-tert-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-chloro-4-ethoxybenzenesulfonamide
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68 WD 2007/ 063013 PCT/ EP2006/ 068748 |In a manner
anal ogous to the nethod described in exanple 5,

WO 207063813 5R*) - 2- PCT/EP2006/068748

(5 tert- but yI sul f anoyl - 4- chl or o- 2- et hoxy- phenyl )-4, 5-b
(4 chI o o- phenyl )-4,5- di nethyl -4, 5-di
I%;y e-1 -carbonyl chloride (exanple 45) was
r eal . v,\qth 2- pi perazin-1
-yI et hy --- egtil f onam de di hydrochl ori de
2¥e: described in Fotouhi, N eta!. WO
6*) to the title conpound as a racemc
ffe. The en ntN||-0rrers were then separated by
super critical flad chromatography (Berger Instrunent
Milti-Gram |1, icel ChiralPak OD-H 3 x 25 cm 35 C
at 100 bar, eluting with 35% net hanol in carbon
H @¥her driat us(t5$ne Fﬁeiho@@b@éﬂlt%cﬁ@'l éx@mple 2, meso-2,3-bis-(4-

C37HA8N606S2CT3 [ (MrH) +] 841.2137, observed 10
galorgpheEyl)-ER-ovparedigmine (example 1) was reacted with 5-tert-

gbé{os)yﬁsﬁaﬂ [(rlzckﬂ % g (XS(;BEEZ(%B%ESMHWF%{H?e%pn&reo%% in the

pfdsehcefméwhéMIeﬁurﬁlnmm ky bivé, tﬁetﬁtlby:dhmound HR-MS (ES, m/2)
m dazol e- I-carb'\@él5 pi peraZ| n- q:'y }b@e acet am de

eglculaggatior |CeolNps Bl (MdnH)™ @QB)13 Q GDGh3er
anal ogous to the method described in exanple 5,

rac- (4S*, 5rR*) - 2-

(5-tert-butyl sul fanoyl - 4-chl or o- 2- et hoxy- phenyl )-4,5-b
Example ddor o- phenyl ) - 4, 5-

di met hyl - 4, 5- di hydr o-i m dazol e-| -carbonyl chloride

fao< G| BR G D)-( sAmt-Baww@mlwctmom-zémmmhe:wmjs bis-(4-
%'I - thyI -acet am de d| drochl ori de %pr epared as

G| §£‘?ﬁf’k§‘é1df 45@”@?3’1}1‘1r ; NF“ yqraimidggpleoly qmwh'%d@. ve

the title conmpound as a racemc mxture. The

Ehgpt omsr\s_re then separated by supercritical fluid

chrignaj, gl ap (Berger Instrunment Multi-Gam 11,

Dai c&l i\ @>H3 x 25 cm 35 Cat 100 bar,

el u %&th /o(r)ret hanol in carbon dioxide). HR M5
):O o”S\,

Cl cl NH

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-tert-butyl-
2-chloro-4-ethoxybenzene-sulfonamide (example 44) was reacted with phosgene

in the presence of triethylamine to 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 (ES, mz) calculated for C37H48N605SCL13 [ ( MtH) +]
805. 2460, observed 805.2467. 69 WO 2007/ 063013

weFan/aeXp006/ 068748 Exanpl e 48 PCT/EP2006/068748

5-{(4S,5R) -4, 5-Bi s- (4-chl orophenyl )-1-[4-(2-hydroxyeth
K:Il)pl peraz ne-1 -carbonyl]- 4,5-di nethyl-4,5-di
lglazol -2-yl }-N-tert-butyl -2-chl oro-4-
eth ,e zf@ne onamide cl NC N- O C OO S~NH
r anal ogous to the method
des be Nn le 5, rac-(4S*,5R*)-2-
@ suI gfr%yl 4- chl or o- 2- et hoxy- phenyl )-4,5-b
QFO ph@nyNua 4, 5-

d| met hyl - 4) 5- di %o i m dazol e-1 -carbonyl chloride
(exanmpl 8—45) was’/reacted 10 with

2-pi perazi n-1-yl -et hanol (Chem cal Dynam cs) to give
the tit ound as a racemc mxture. The

enanti onerg Wwere then separated by supercritical fluid
chromat ography (Berger Instrument Multi-Gamll,

Pek eednridhianal Rpkis @b Feth 3 deSORbeRPinG-imAIe, bas- (45"5R")-2-

eluting with 25% et hanol in carbon dioxi

(et hwtz'jsutfamgyl 4t @07 -t BEMABNBYH SR Dig- (4¢|)chbopq> phenyl)-4,5-

é‘?q G ER Aot oand BT RF IRy, g0 mmol. example

45)4a|g<2trmmylﬁrrm% (3?0 ahign 3 B4 mmol)emhmb%ytémmmﬁd\@(ﬂo mL) was
- car bon |

trﬁaﬁﬁddﬁbﬁb =(8: r{)ﬁl}hmew'?qnlyé-@mw)zpi@ﬁr%?ﬂ%e dihydrochloride (110 mg,
633 RO N5RpERREAS HRSATBEREINRotbul?, NNeth, Wb 2005110996) to give

the title compound as a racemic mixture. The enantiomers were then separated

by supercritical fluid chromatography (Berger Instrument Multi-Gram [l, 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 CzsHasNsOsS2Cls [(M+H)]
840.2185, observed 840.2179

Example 46

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-fert-butyl-2-chloro-4-ethoxybenzenesulfonamide

cl
Ty s
w] N
3 cl
“T>N
.0
Q /& o=
cl (—N © NH
W2
H
N .o

O”S\
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I~k - OO ~NOOs ~NH NJ ~-NC] 20 O70 WO
2007/ 063013 PCT/ EP2006/ 068748 In a manner anal ogous

wo eoovhesonet hod descri bed in exanple 5, rac-(4CBHRPI0ZO68748

(5- tert but yl sul f anoyl - 4- chl or o- 2- et hoxy- phenyl)-4, 5-b

e SRR o bad it cRRbIBESLM Sepip & e (4R SR -2
(5%8331‘ pdtyfsutfaiioyl-4- chloro 2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
erazin-1-yl-1-pyrrolidin-1- I-ethanone (ALdrich

ﬂkﬁn@ﬁlﬂe”f 5E’thqirpr'€"d%76ﬂﬁrdu¢ﬁl baayl£ CH@@Tﬁeé(aFﬁ% G%W%H@aﬂed
FIAL 2BRs2 L 2005 Py QUBAGE il ppored o

Besaided |@Iﬁdtalhhﬁakl @ﬁaHV\BO>QOZ)51Gﬁ$9963)5to@|m thkOtDtIebammpound as a

el uti.n W|th % nmet hanol in carbon di ox
[aegmi )‘tué%l ﬁ?ﬁ”@@“%ﬁ@‘)ﬂ@%%bﬁ%@é %I)'ﬂ%m”ti%ﬁ' fluid

§|%n??§§q p%gs(eévgfé?si IBSthurRBREMUR BRI, ‘L_E%Icel hiralPgk OD-H 3 x 25

tert - But Isufam)y chl oro-2-e
QmpBéer 3t- bbb, siutimg with 35% methanol in carbon dioxide). HR-MS

(i barod eRiipd a0t S TR (M1 %) 213% ahearved o

§h12129N O A N oO~SNH ~NH 0 In a manner

anal ogous to the nmethod described in exanple 5, rac-
(4S*,5R*)-2-(5-tert-butyl sul fanoyl - 4-chl oro- 2- et hoxy-p
henyl ) -4, 5-bi s-(4-chloro 20

E?ﬁﬁ?ﬂ% 4% 5-di met hyl -4, 5-di hydro-i m dazol e-1 -carbonyl
exan‘pl e 45) vvals reacted with 2-piperazin-1

NS ERLE: e bR e B s bz SRR Ibh T4 5%bis- -

?Flgrﬁfmw BRjiRethyea 5-argarditdhAoye-3 LRRbEHYI[-bi alrazm 1-

chr omat ogr aphy (Berger Instrument Multi -
yl}ethyl)acetamide

Cl\@ \—o
Ii >—QCI
pe) f "
N
)':o
In a manner analogous to the method described in example 5, rac-(4S*,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 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 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/z) calculated for C37H4sNsOsSCl3 [(M+H)*] 805.2460, observed 805.2467.
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11, Daicel ChiralPak OO-H 3 x 25 cm 35 C at 100 bar,
eluting with 25% of 1:1 25 acetonitrile/ethanol in

wa@ 200b0630a3 oxi de). HR-M5 (ES, niz) cal cul ated fPBPET/EP2006/068748

C36H44N605SC13 [ (MrH) +] 777. 2154, observed 777.2146.
189 7/ 063013 PCT/ EP2006/ 068748 Exanple 51
, DR) - 2- (5-tert-Butyl sul fanoyl - 4-chl oro-2-eth

5-

gm’zg%] gg%é%@% hf gﬁl&gm%&yﬂ 14[45(%W9r(9x¥?thyl piperazine-1-carbonyl]-
nxlgiadtRyll4, s 2 Rtgl 14 ilrnmtzbvbm}mr@@rw zﬁcmoro 4-
2- carboxyl ic aclid nmethyl ester NOOd
sihoxybemengsafanamideN O Oln a rranner "anal ogous to
the method described in exanple 5, rac-(4S*, 5R¥)- 2-

e t but yl sul f anoyl - 4- chl or o- 2- et hoxy- phenyl ) - 4, 5-b
|s- Ioroophenyl) 4,5- di nmethyl-4,5-di

ydr- | 1 -carbonyl chloride (exanple 45) was

rea (§j 1- net hyl - pi per azi ne- 2-car boxylic

aC| &rOto give the title conpound as a

c cer ' >€1 ur@. \Wghe enantioners were then separat ed
S per)cri ti fluid chromat ography (Berger

Instru t Multi’-Gamll, Daicel ChiralPak OD-H 3 x

25 cm{ 35 C at 100 bar, eluting with 25% net hanol in

car bon d?dxi de). HR-MS (ES, nmiz) cal cul ated for
C37H45N506SCL3 [ (MrH)+] 15 792. 2151, observed

792.2148. Exanple 52

rac- (4S*, 5R*) - 2-[ 4- Chl or 0- 2- et hoxy-5- (pyrrolidine-1-su

Irf amdr’)rrdnmﬁldgoﬂas&e hihs method described in example 5, rac-(4S* 5R*)-2-

@Tlte?nr‘ BB@?smla?n yl 2 C%I(grr%tgelthoxy ph(jlelnh dA[ g-bIS (4- cmoro p%enyl -4,5-
dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride (example 45) 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 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/z) calculated for C3sH4sNsOsSCls [(M+H)*] 764.2202, observed 764.2198.

Example 49

5-{(4S,5R)-4,5-Bis-(4-chlorophenyl)-4,5-dimethyl-1-[4-(2-0x0-2-pyrrolidin-1-yl-
ethyl)-piperazine-1-carbonyl]-4,5-dihydro-1H-imidazol-2-yl}-N-ftert-butyl-2-chloro-
4-ethoxybenzenesulfonamide

eraas

CI o?

Q -~
0
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C NHSO G ON 20 72 W 2007/063013
PCT/ EP2006/ 068748 | n a nmanner anal ogous to the nethod

walemenedoexl i n exanple 2, neso-2, 3-bis-(4- PCT/EP2006/068748

chl orophenyl ) - 2, 3- but anedi am ne (exanple 1) was
reacted wth 4-chloro-2- ethoxy-5-(pyrrolidi
ne-| -sul fonyl) benzoi c acid nethyl est er (prepared in

e MRPEZARIgLS Lo nel P PR IRAR £ o Enede £ o5R1) 2

BB Rl oN S 1o g 45

yie4, ésjlhydro -imidazole-1-carbonyl chloride (example 45) was reacted

W A Per R i PRl o Ragh R ERLME N e

Gdﬂﬂnpbgﬁdﬂ@@)d bacérrﬁc ehlktat@yﬂ'hé e@adtlbméfsJWere then separated by
azol e-1-carbonyl chloride cl ~ ~ o d
@P@r%i*@@ fuid ghrertaiearaphy|(BgIes Iﬂ@jrqrﬁ@nt,Mpwo@ram II, Daicel

PTG ST AR BTINE of vt 8610 S Pmettanol
cérbloindi¢xdehl IdReMlSe(rE)S )m4) balclifatel fortCuyHsdNeB s8Iy [diMa-H) ]
azol e (exa 3) was reacted with phosgene in

H i m
?ﬁb%@%&s@?ﬁf‘év%@ 85? lamine to give the title
conpound. Exanple 54 5-{(4S,
5R) - 2-[ 4- Chl or 0- 2- et hoxy-5- (pyrrolidine-I-sul fonyl) phe
nyl]-4,5-bis-(4- 20

nyl) -4, 5-di met hyl - 4, 5- di hydr oi
m dazol -1-yl]-[4-(3-
B4 648 S RI) Ro(dy tgpk Bplyl )i fp Moy t-d zihterb-2-gtHoxgphemd)r4,5-bis-(4-
chlorophenyl)-4,5-dimethyl-4,5-dihydroimidazole-1-carbonyl]-piperazin-1-yl}-

acetamide

In a manner analogous to the method described in example 5, rac-
(4S*,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 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 25% of 1:1
acetonitrile/ethanol in carbon dioxide). HR-MS (ES, m/2) calculated for
Cs6H4aNeOsSCls [(M+H)*] 777.2154, observed 777.2146.
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73 WD 2007/ 063013 PCT/ EP2006/ 068748 Cl NCI N,OCdC
\' / N~ OO/SNO ~OS_ O In a manner anal ogous to

wo b@7oetonod described in exanple 5, rac-(4S*, SR¥I/ER2006/068748

[ 4-chl oro- 2- et hoxy-5-(pyrrolidine-1

-sul fonyl ) - phenyl] 4, 5- bi s- (4-chl oro-phenyl) -

4, 5-di net hyl - -di hydro-im dazol e-1 -carbonyl

hl ori d (exanple 54) was reacted 5 with

E—@guﬁggﬂanesulfonyl-propyl) piperazine

L.,hydrochl ori de r epar descri bed in Fotouhi, .

8% i 1l5es B a0ty BuTgmon-4 RBIor A S NeEHG -5 s

I
SRR Hetpeflj OAMATRESMSE i A bah b liperacne

Ef&atrbm»rydmtacMJl‘rBthwaeatarl |, Daicel ChiralPak OD-H 3 x 25

cm 35 C at 100 bar, eluting with 35% net hanol in
d|o ide). HR-M5 10 (ES, niz) calculated for
06S2ad3 [ (MrH) +] 838. 2028, observed 838.2025.

j-hQxy- 4- met hoxy-5- (pyrrolidine-1

-sulfony ) gjd nethyl ester r o Ol \ 00t No

B¢ icylic acid (10 g, 59 nmol, Aldrich)
ang‘ d| de %23.2 g, 150 mmol, Aldrich) were
i ETY Iforrramde(SOO nm.) and the
solutl%j scool to O C (ice bath) with good
paddl eN\stifri ng di um hydride (6.2 g,

/O

In a manner analogous to the method described in example 5, rac-(4S*,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 (S)-1-methyl-piperazine-2-carboxylic acid methyl ester to give the title
compound as a racemic mixture. The enantiomers were then separated by
supercritical fluid chromatography (Berger Instrument Multi-Gram |l, 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) calculated for C37H4sNsOeSCls [(M+H)™]
792.2151, observed 792.2148.

Example 52
rac-(4S*,5R*)-2-[4-Chloro-2-ethoxy-5-(pyrrolidine-1-sulfonyl)phenyl]-4,5-bis-(4-
chlorophenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazole

2%,
s
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130 mmol, 50%in mneral oil, Aldrich) was added in
two portions. The ice bath 20 was renoved after 10

woreow;7/0680a3 t he reaction was warnmed slowy to 30PCI/BP2006/068748

whi ch point heating was applied to increase the

APt P alond 6 o metho ke Soritha WIS AR5 2, et 2 bis-(4
MWH@QQQ%L&%@%M(&@W1 Wa@hbatt@dﬁmlhﬂm%hqo%o&-
500 nmL The organi ¢ | ayer was vvashed wth water

SHOXH1S (DWSGQ“H@eaHéUH‘P”)é %‘\?@'rc %ﬁ'\%mﬂ*%ﬂse%gﬁ%%%[ﬁﬂ n an

5 f
fiipioBotis melihel 8 dEScHBRdin SarhBlelts)Th tre BESSER o - 4
mdztbybahﬁ'nmurrctoagwel tied n;re CGEﬂpB[JndS HR- MS (ES, m/2) calculated for

h ho o] d et r (13 g, 58
éﬁﬁ@%ﬁ@%ﬁ@éﬁ%ﬁﬁgséﬁ@?ha %@rv?%@&ﬂ@% This was
treated with potassium hydroxide (40 niL, -4 M and
refluxed for 1 h. The reaction was cool ed and poured
into cold aqueous hydrochloric acid (300 n., 2 M and

into dichloronethane (3 x 200 nl). The

organic layers were washed with brine and dried over
eath (Al ) 1 2-FaGhkso2ethoky-&t @y rrohdingel Sdlsf;orvyé)rpeenyl] -4,5-bis-(4-

flltered f nd, th iJtrate S, e or at
b ey s lmond Ry e ST eoad i 8ies o
mhlte SO|Id) 2- Et hoxy- 4- met hoxybenzoi ¢ aci d (9 5 0,
. | \.wgs added in portions to cold
chl 41§ ( m., Aldrich) stirring at -3 to
0 C (i cé- age y_ba over 15 mn and warned slowy
to heated to 60-65 C for 15 40

' h sol ution was carefully poured
With st P rithg a large excess of ice and then 500
nmL of dlchlorone ne was added. After stirring for
15 mn, the layers were separated and the aqueous
| ayer was extracted with dichloronmethane (3 x 250
m.). The organic |l ayers were washed wth brine and
dried over anhydrous magnesium sulfate. The solids

[fe @anner @nalpaous, o Al MAHBOS gereRachNEXRsaPI8 via paf- M S SR )-2
g céﬁlp @’éfﬂ%wi%‘- B{@gﬁdm\@% -itdnyhBh&Sy 1% Bt BRI dIE KRBy 1)-4,5-

tere
8inodthplr4,Sedi hyoirgh 112- midaaeie eéxamdmﬁsbwazcuéactadivdtmph@sgene in

R espacef B hYIaTinG B giva i i SoMBRYBRC "aci d (13 .

44 mmol) in tetrahydrofuran was cooled to 5 C and
treated with excess di azonethane in 25 ether sol ution

prepared from
ﬁemdg.@ ni troso- p-tol uenesul f onani de, Al drich) and

stirred for 10 m n. Sol vent and excess di azonet hane
243, e @3hlorot 2rethoxy-5-(pyrrolidine-1-sulfonyl)phenyl]-4,5-bis-(4-

chloro-phenyl)-4,5-dimethyl-4,5-dihydroimidazol-1-yl]-[4-(3-

methanesulfonylpropyl)-piperazin-1-yljmethanone
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evaporation. The resulting residue was dissolved in
di chl oronet hane and filtered through a plug of silica

w@edo7aesdievapor at ed. The solids were triturat eBCIVEPIN06/068748

et her/ hexane to give 13 g of
§|chloros | f onyl - 2- et hoxy- 4- net hoxy- benzoic acid 30
est oas a colorless solid. In a manner

sNto net hod described in exanple 33,

5 chlor S 2- et hoxy- 4- net hoxy- benzoic acid

Ner rgacted with pyrrolidine to give the

t|t t> 5 WO 2007/ 063013 PCT/ EP2006/ 068748
EXanpl e

rac- (4%, R*) 4, -BIS (4-chl or phenyl ) -2-[ 2- et hoxy- 4- ne

t hoxy- yrrolldlne | -
sul fonkl ) phgnyl ] -4, 5-di net hyl -4, 5-di hydro-1
H i m dazo ’cI H;S;O0 C / ON 5 1n a manner

anal ogous f 0" t he met hod described in exanmpl e 2,
neso- 2, 3- bi s- (4- chl orophenyl) -2, 3- but anedi am ne was

(ngyr rﬁﬁe‘f"'atn%lcfgo%tsri )fNefn &lj‘aé%%ed in exahmﬂe 5, fac (45" 5R")-2-

di ne ony n20|c acl d net este
[Aehlpreefertbexyeb- (pymrolimknéni - suliomyhipheng ] ¢f, 5@|&-(¥bchlot¢-phenyl)

5 SO PHRSby S A SRRl b T B P rapley 29 wasreacted

RAtAaXY5- F?reﬂﬁé/rfés@:'lfbﬁylfkﬁobyl plperazme dihydrochloride (prepared as
hydr oi m dazol e-1 -

sul fonyl) cFFﬂ enyl
daswrthed indtatouhid er abWSOmO@SM@Q% No"give the Ile canppund as a

%@5&?:@? zﬂlgﬁﬁ(‘g aﬁ'h%}%@%g%&fé éﬁvgtré]%ém& adrape%s§y sm?r?grcrlpcal fluid

bh®niato mpmwB@rgér)anmﬂraeﬁt ey EharmEt, fnai&eli'cmra{Parab[smH 3x25
nel-su 1€alqAé%henl 5- dlrrethl-45d|h dro-1

&M, 3P Fezal r ﬁé&@gem'tms&i% @ﬁﬁb?g‘@rh@ cafbpﬁéﬂlwe@,)enlda MS
PéS, m/2) calculated for C3sH47NsOS2Cl3 [(M+H)*] 838.2028, observed

838.2025.

Example 55

2-Ethoxy-4-methoxy-5-(pyrrolidine-1-sulfonyl)benzoic 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 to 0 °C (ice bath) with good paddle 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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triethylamne to give the title conmpound. 76 WO
2007/ 063013 PCT/ EP2006/ 068748 Exanpl e 58

wQ ¢obF0&R)3 4, 5- Bi s- (4- chl orophenyl ) - 2- [ 2- et hoxyPAF/REP10h€X68748

y-5-(pyrrolidine-1- _ _ o
S BRSO Bl B 61 USSR et (2

BB(D fnra_r)ebuhé @nwd@re@imue)r awhp@ro@zsl MadnadilmesurarenEh&lsolids were
CINO SO CNOO-N O In a nmanner

B'ﬁ%fﬁgg%h@nfjdh@ fEraie wase iPoEategda drynessdRplive 8;ethoxy-4-
E%?hcé ?ﬁen?@?%a e éfqy eitefz et hoxy- 4- met hoxy-5-(pyrrolid

T SO SATI  EPL L AT s

Gﬁialh@nﬂi’a@l ranPyﬂ'hI@fv@@é/trbawdnﬁllﬂapbfa%smnhh%K@ﬁddep(mlodﬂL ~4 M) and
ared as described in Fotouhi, N et

mftmq(ﬁ@rglsjw fihegiepstionaas aqaled aﬁ%@QHéﬁ%@téC@@c&%Q@US
By F, RO R BB AORIEAN S hene 3 2o

ML) t iThérargahic, layis eedre GastaoRaith mﬂéia&dxjri%i omnan&&d(bus

%{a@%gg@&agwg’[%tﬁm Qc@gtsqmgrg;ﬁ’ Itggegcggﬁ ﬂ]egﬂtrrg?enwas evaporated

@B@W&%_@ é(ﬁ{rbwlﬂ) ety beRZeic AP By f%g rﬁ%ﬁso%é?“

Exanple 59 or o- 2- et hoxy- 5- et hane benzoi c

B B SEdr . srEl o ] e o
bd)ldafr’ﬂmnaUIﬁ)r(iSa@idg(,GOGrGL,mMnilri):h)mtﬂriagmt Bt 010 (iee- eéeténe bath)
g\’/er 15 min and warmed slowly to room temperature and heated to 60-65 °C for
40 min. The resulting dark solution was carefully poured with stirring into a large
excess of ice and then 500 mL of dichloromethane was added. After stirring for
15 min, the layers were separated and the aqueous layer was extracted with
dichloromethane (3 x 250 mL). The organic layers were washed with brine and
dried over anhydrous magnesium sulfate. The solids were filtered off, and the
filtrate was evaporated to a low volume. This was triturated with ether/hexane
and filtered to give 5-chlorosulfonyl-2-ethoxy-4-methoxybenzoic acid as a
colorless solid (13.4 g, 94%).

A solution of 5-chlorosulfonyl-2-ethoxy-4-methoxybenzoic acid (13 g, 44 mmol) in
tetrahydrofuran was cooled to 5 °C and treated with excess diazomethane in
ether solution (prepared from N-methyl-N-nitroso-p-toluenesulfonamide, Aldrich)
and stirred for 10 min. Solvent and excess diazomethane was removed by rotary
evaporation. The resulting residue was dissolved in dichloromethane and filtered
through a plug of silica gel and evaporated. The solids were triturated with
ether/hexane to give 13 g of 5-chlorosulfonyl-2-ethoxy-4-methoxy-benzoic acid
methyl ester as a colorless solid.

In 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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19 mmol ) in water (25 nL) at 70-75 C was treated with

4-chl oro-5 chl orosul fonyl - 2- et hoxy-benzoic acid (6.2
w@?20020630m»| , exanple 43) in portions accordi NBCT/BP10€068748

procedure described by Imanura, S. et al. (Bioorg.

Med. Chem 5 2005, 13, 397-416). After 1 h at 75 C

chl oroacetic acid (3.0 g, 32 mmol) was carefully added

in_three portions foll owed by a solution of aqueous

gé@ﬂﬂﬂﬁzﬁydroxide (1.28 g, 32 mol /4 nL mater) and

stirred S was cool ed and 9

BYUp Iﬂqteme 1-

i S0y o e - Clodeher N B NO i Bt P bl

h Cc wer e washed
e B e R e b e T er et
_ai_l;d concentrated at roomtenperature to a Iow vol une.

[ s tigurated wth ether and filtered to give
4-c O 2 et -5 nmet hanesul f onyl - benzoi ¢ aci d
Iorless solid (5.2 g, 89%. A
sol k nﬂ oro- 2- et hoxy- 5- met hanesul f onyl benzoi c
a by, 9. 03?5 mmol ) in tetrahydrofuran was

€ool &d to 5C a(ﬂdN eated with excess diazomethane in
ether sol ution (pKepared from N nethyl-N-nitroso-p-

t ol uenesul f onam de,” Al drich) and stirred for 10 mn.

Sol vent and excess di azonet hane was renoved by rotary
kvapeaner @énalopeesrie s mailgod desaikediaexadne @, vieesd-2,3-bis-(4-

e T R R S e f R A ey

gyheitimexarelfd ey Hene ol did aidthy-ester |n the presence of
et hoxy- 5- met hanesul f onyl - benzol ¢ aci d

el WIS a@ Ve ahe M SompRuRg: & FBbIS: 602 (M)

rac- (4S*, 5R*) - 2- (4- Chl or o- 2- et hoxy- 5- net hanesulfonyl ph
enyl )4, 5-bis-(4- 25

chl orophenyl ) 4, 5-di net hyl -4, 5-di hydro-1 H i m dazole C
Example SA N H OS, C 78 WO 2007/063013

PCT/ EP2006/ 068748 I n a manner anal ogous to the nethod
ehes (IS HBRY) 44?5@(@el(qDJCEI020pH1@@¢)-2 {3-etioxy(4-methoxy- 5h(pyrroI|d|ne-1-

chl or ophenyl - 2, 3- but anedi ani ne was reacted w
aul{qny@rgneﬁygrﬁé;@nglhyl -4,5-dihydroimidazole-1- carbonyl chloride

Cl
Q! %C
II,IiN\ O/
W N
Q /K ”S:/ ©
cl Cl 0O O b

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-4,5-

bis-(4-chlorphenyl)-2-[2-ethoxy-4-methoxy-5-(pyrrolidine-1-sulfonyl)phenyl]-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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met hanesul f onyl - benzoic acid nethyl ester in the
presence of trinethylalumnum to give the title

wa@eopoeseds HR-MS (ES, nfz) cal cul ated for PCT/EP2006/068748

C26H26N203SC13 5 [(M+H) +] 551. 0724, observed 551.0721.
Exanpl e 61

rac- (4S* 5R*) - 2- (4- Chl or o- 2- et hoxy- 5- net hanesul fonyl -p
ewx] 5 bi s- (4-chl oro- phenyl) -4, 5-di

c dlhydro |n1dazole I-carbonyl chloride C
In a manner anal ogous

{GSJH%) ﬁér%léd%cé%%ﬁom@ayl 3 [8@%&@4@%&&!@4@%@ neot-

SR e St L >

metmart&wdfbeylmamyﬂ)empemlwﬂyh]nmmag@m@ in the presence
of 15 triethylamne to give the title conpound.

e 62
%) 2- OChI or o- 2- et hoxy 5- met hanesul f onyl - phenyl
) -4, 4- oro,phenyl) , 5-di et hyl - 4, 5-di hydr oi
m dazol - 020
rret g8 Pﬁony apyd ) - pi perazin-1-yl]methanone C \
Cj)§ .SCl /-O0S O O79 W 2007/063013
= P 26:050687 8®
g 0
S\
@)

In a manner analogous to the method described in example 5, 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-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
chromatography (Berger Instrument Multi-Gram II, 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 C3gHsoNsO7S2Clo [(M+H) '] 834.2523, observed
834.2524.

Example 59

4-Chloro-2-ethoxy-5-methanesulfonyl-benzoic acid methyl ester
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In a manner anal ogous to the nethod described in
exanple 5, 2-(4-chloro-2-

werdhony305s met hanesul f onyl phenyl) - 4, 5- bi s- (4- chPET/BpivesIy6s748

)-4,5-di net hyl -4,5- dihydroi m dazol e-1- car bonyl

T R R T

desemnbhed watem@5auh) at M9-76t°Calvas tr2aifd wilRALIKIGREE- t 0
give the title conp ound as a racem ¢ mxture. The

QWQF%U(BCRBV'@WH?@(WW%%{FM@@& ! %”rl@r eXapieA3)rin wogions

| Cwltﬁgiﬂ% é{e%gr)?a §CH'6§%E’¥%5§EI}% %g@gérg Med. Chem.

2005, gy 387t41 GOAfter 11h At 6 fan chloacadetici adlc'd (®0igy) 3Ranbwih) was

d | cul f .
S NS PR Qe Wi B Tl ROrEDG SOBLiER Rl RapgeUs Segium
A%@&gj@q@sﬁﬁ 3o ﬁﬁm@wnﬁ \Qfa?érr)" ghd diféq At £100 °C for 16 h. This was

sul f zoic acid ester
Qgc)ledtan,d rmllred i 204 hgdr@hhk@momld oA MRy apd mi«t;‘ib@cﬂmnﬂm ethyl

Ao i (0 dr BroRapie e e Faste Mg, piigsyehmagnesium
§difdre diiltetdd, AMPLoncEHrated biiRiin thpdrdiure™iBSlowdsolume. This

cool ed and poured into dilute aqueous hydrochloric
was dritunaied witnethed andiierctia ¢ve detmenseeoxyss i) .

S RERE neF i o M| S2hS sl et s B2 0 e

to give a solid. This was triturated with ether to
gi ve 2- hydroxy 5- (pyrrolldine | -sul fonyl)benzoic acid
onverte

| to eth - . .
o ( py PSSl 4 SDlota B p PR SrpBIaNgE A BN 1ok agi (B/6 0. 9.0
h 4 |
@ngﬁgﬁn‘g{jgﬂ% Wés EBSedTBENes 1 A8 SebtlPdith Rxe¥seP! e
dimzo (ntB1arERn) ethebs@utior dprehhadipb@nyimetdy |- B-wtrosoqp- 5- (
|idine-|I- [, f | .
fofidtas b fiErmdn, Aonctanshterer far i miny Pelvaps ang excess
4R SN RAEHSWEE T4 FRBE8 &Y A6t ¢ @vapbrafion. The resulting residue was

dissolved in dichloromethane 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-methanesulfonylphenyl)4,5-bis-(4-
chlorophenyl)4,5-dimethyl-4,5-dihydro-1H-imidazole
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NNOO H C NIn a manner anal ogous to the nethod
descri bed in exanple 2, neso-2, 3-bis-(4-

wa@ kdoanephnenyl ) - 2, 3- but anedi am ne was react ed WCTEP2006/068748

2-ethoxy-5-(pyrrolidine-1 5 sulfonyl)benzoic acid

B bt el i RS B R G AL SN ANET WBE 2 5 i (4

C@I@rd;ﬂf@hyﬁ@* B-bhtandi am(re wbb P& a6€ With) 4-2h [020-St dtas Yy -5- (
yrrolidine-|- 10 sulfonyl) Fhen

meihﬁr@swﬂfﬁ@ylrmn@l%a@ﬂw@m #awztbp@resweo@fﬁymethylalumlnum
[ 0.
%P% A700E bolpgnd T VIRIED, B2 LU Rep R aN:055C
21]83‘51562724 dliserved 551.0721.
bIS (4-chl orophenyl ) -2-[ 2- et hoxy-5-(pyrrolidine-|-sulf
onyl )pheny 1]-4,5-di nethyl- 15 4,5-di hydro-1
H i mi dazol e was reacted with phosgene in the presence

Ekahipl€lely! am ne to give the title conpound. Exanple
fr @-85@?‘}25 Cm ? g#&%?@%mfﬁaifgnﬁtMT%§W§ {&chloro-

-sulfo
peemmyl)-4&-8intkthyle#,6idihydro-imidazole-1-carbonyl chloride

m dazol -1 -yl }-[ 4-(3- et hanesul f onyl propyl ) - pi perazi n-|
<l none 81 WD 2007/ 063013 PCT/ EP2006/ 068748 Cl
\Y@ﬁE ON~-O O-SN

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-2-
(4-chloro-2-ethoxy-5-methanesulfonyl-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 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-

methanesulfonypropyl)-piperazin-1-yllmethanone

Dﬁ te

79



10

15

20

25

O NO S1-1 OlIln a manner anal ogous to the nethod
described in exanple 5, rac-(4S*,5R*)-4, 5-

whe®70dochl or o- phenyl ) - 2-[ 2- et hoxy- 5- (pyrr ol i dPCEEP20861068748

fonyl ) -phenyl ] -4, 5-di nmet hyl -

S el g #neﬁﬁ‘wﬁ%t TR B, Dot o-
dtH@y ek itdriedel fOpyIppen e 48 bide@ct!i bephieny ) HB- quhethyl\u 5-
et al. WD 2005110996) to give the title cogfpoun as a

Aikyeraiwidagola-trearbama chlosive; wak Faacies withHe(y-geianasedfonyl-

Blogy B oo hy iathibriot AR BRI oA B Fptoyhi, N ot al
o t‘?:6)5551 999%)(16 guﬁleRthlsgmtlm cmggwﬂagﬁmafetﬁmmu;m The

n | OXI de - y , \ at e or
S RERIARE s ouertben CoPRRAPd by AUpsias loaL Buf poE B8 papaRy (Berger
me@n%m é?é%‘ﬂ Barkhexiasachp- 3% ﬂzgwnds éétaﬁﬁoo bar,
r 10 15 2- Et hoxy-4-nitrobenzoic acid
¢Rging Witv30feof 1: Nemar@mcamnslespmm toxigehatR-MS (ES, m/z)

70,m).a onpj Wit h o3, . I d ueo
B BReafirrran AP AT 76405 0RLoBBiERes. 1age
rapidly stirred, iron dust (13.3 g, 239 nmol) was
added in portions. The tenperature was raised to 80 C
for 1 h. The cool ed suspension 20 was filtered through
E d the cake washed with dichl oronet hane (150
m). The filtrate was diluted wth dichl oronethane
aridhorshe@yuptidingrli-agforyhbedzeeacid ethyhesieum sul f at e,
filtered and evaporated. A brown solid was tritutated
A0 2007/ 063013 PCT/ EP2006/ 068748
di chl g rth@ne and filtered to give 15 g of

4- any g ] ‘hoxybenzoic acid
~.0 o ‘j\é

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 refluxed for 2 h. This was cooled and poured into dilute aqueous
hydrochloric acid and extracted into dichloromethane (2 x 50 mL). The combined
extracts were washed with brine, dried over magnesium sulfate, filtered, and
concentrated to give a solid. This was triturated with ether to give 2-hydroxy-5-
(pyrrolidine-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-(4S*,5R*)-4,5-Bis-(4-chlorophenyl)-2-[2-ethoxy-5-(pyrrolidine-1-
sulfonyl)pheny I]-4,5-dimethyl-4,5-dihydro-1H-imidazole
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(88% . A suspension 4-am no-2-ethoxybenzoic acid (20
g, 110 mmol) in 2N hydrochloric acid (200 nL) was

wowdoz/oetizred with ice bath cooling. To this WasST/EB2006/068748

added sodi um nitrite (7.68 g, 111 mmol) in 22 nL of
ter. Aft r stirring for 5 mn, solid sodium

carpgo oddded to adj ust the pH to 9-10.

Seph ’g yy copper chloride (14.2 g, 143 mol) in 200

nmL wat er vva Wy added to a solution of sodium

cya\- N8. 28—, 371 mml) in 200 nL water at 0-5 C

and i frigd 2-B. The cold nitrite solution was
afded”sl oWy toQ’hg_cyani de solution 10 and stirred at
0-5 C for 15 nin, igglomed by 25 C for 2 h. This was
filtered and the eous solution was adjusted to pH
2 with concentrated hydrochloric acid. This was
extracted with ethyl acetate (4 L). The organic
extracts were washed wth brine and dried over

of§ I3 wg%'sttmtﬁélméﬁsd dEB&RY mde%(aW%Ié 2l Inbés%rg@ bis-(4

trate was concentrated to rvé 19
clnIodmhﬁrwyeﬁya-mtaﬁechamnmqmaazeacctedwm 2-ethmkg 5-( pyrrohdme 1-

oi.c acjid in
S IRBegSo B SRRF Bus Mg Armderia AERTe TRk RTRyM bive the
fti&cofbbungt hyl si lyl) di azomet hane (76 nL, 2.0 Min
ether, Aldrich) was added slowy and then at room
tenperature. Solvent was renoved, and the residue was

purified by flash chromatography 20 (silica gel,

ngH!ﬁg Gg'th 25% et hyl acetate in hexane) to give

- et hoxybenzoic acid nethyl ester as a solid

4
ey P ST B oo iz ey ol et ny
oy B S theriaman G gatony ot
2907/063013 PCT/ EP2006/ 068748 In dry toluene (6 niL)
was ded txget hyl al um num (0.7 nmL, 0.14 mmol,

t:\ 2

@““ IL S//O
0 oS

Cl Cl O it]

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-4,5-
bis-(4-chlorophenyl)-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-yl}-[4-(3-methanesulfonylpropyl)-piperazin-1-

yllmethanone
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2.0 Min toluene, Aldrich). At 0 C
nmeso- 2, 3- bi s- (4-chl or ophenyl) - but ane- 2, 3- di am ne

W@ 200286313 0. 091 nmol ) in toluene (7 nL) was adPETEP2066/068748

10 mn. This was warnmed to roomtenperature for 1 h.
?}l Cyano- 2- thoxybenzm c acid nethyl 5 ester (0.34 g,
spended in toluene (6 nL) was added and
t he X LMre raised to reflux for 16 h. The
reacti on| was ¢ ed and 3 nL of Rochelle salt was
addedchanpntirneed for 2 h. The reaction was dil uted
Wlh IF cetag’«?(zo m.) and stirred for 10 min.
Thé w1 ganne ay@rq;\j separated, dried over nagnesium

sulfatdg, fpltered evaporated. Purification of the
resi duenN 10 fl asi chromat ography (silica gel,

el utind with, 20-50% et hyl acetate /hexane) gave 250
ng of t é | e conpound. Exanple 69

4-{(4S, 5SR&4A:5- Bi s- (4-chl orophenyl ) - 1- [ 4- ( 3- met hanesul

fonyl prop ?) pi per azi ne-1- 15 carbonyl] -

4, 5-di net h di hydr o- . . . Cx

|6 & mangesEnal cggoysgog%/e;]g;g;%%q,g@ﬁwt}qq I8 SRAMRIER; rgg-(4§)5R")-4.5-
@gc 4/4c:‘rﬂo/ésr§ QJEZ ‘é‘jthbolxg/_-S-le)érrohg}noe_ g)hsgrllfon 1) Ehenyl] -4,5- dlymethyl-

4454d|5ydriqwrddazole-1 carbonyl chloride was reacted with 1- -(3-

R L TR S0 B B
FoRRthe N Wit dl, WP 20651 d5D6Y t Gfglvthélltl@H@Jmpohrﬂj A4 hadéic

t ol uene and triethylam ne ( . mol ). After
mnﬁurq héhe @aaﬂn@merﬁa\yera:thwma\r@teﬁ bynhaupsserdical fluid

SRR LA ISP AR P TS A egR oD o s

coe 38eCeat Ftbardiefhingrwithe BBen@ethE®| ar gavbon dieyiee). waa MS
dried over anhydrous magnesium _ sulfate, filtered and

EvapBra e aediiveCeanlagNiQeSoblaldd-+pl r]|&q4e%4"cﬁl OksgRsIck804.2413
plug of 25 silica gel (eluting with 20% et hyl acetate

/ hexane) to give rac-(4S*,5R*)-4,5-bis- 84 WO

2007/ 063013 PCT/ EP2006/ 068748

Exangtgle 6d- phenyl ) - 2- (4- cyano- 2- et hoxy- phenyl ) - 4, 5- di
nmet hyl -4, 5-di hydro- im dazol e-1-carbonyl chloride.
4-Cyano-2-ethoxybenzoic acid methyl ester

¢

0 CN
X

_0

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 chloride
(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 filtrate was diluted with dichloromethane and washed with brine, dried over

magnesium sulfate, filtered and evaporated. A brown solid was tritutated with
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A sol ution of
rac- (4S*, 5R*) -4, 5- bi s-(4-chl oro- phenyl ) -2-(4-cyano-2-e

WO 1963013 PCT/EP2006/068748

phenyl ) -4, 5-di net hyl - 4, 5-di hydr o-i mi dazol e-1 - car bonyl

Gl TrdProrRuiP o Bt B2 AR o

of.reated with 1-(3-nmethanesul fonyl propyl)pi perazine
0.11 g, 0.39 mol, prepared as described in Fotouhi,

N. et A%usp@@s@ﬂ%éﬂrﬂﬂﬁﬁ)etﬁ@iy%nﬁofé acldh g0 feRfd hitfoNas2N

washed with cold water, dried over anhgdrous magnesi um

bydroshleric aaid (a0emlhnasevelpsiirsacdwith degybeth epodiopi d.o this was

ehbRsBhBTulde e ool Wk bR B b ripo for s
Wit esdlifleddian aadd@Ethte WassadRIcCHol édj@ﬁ'thé'p‘bl-l rd> 9- 10 Separately,
chr omat ogr aphy Ber er Instrunment Mult

eRpReY| chiaife i Aok inpBOR L E@t%‘ V&@S i'@@)")baﬂded toa

%@Eﬁbﬂgz ?6(?: gpﬁ%@aﬁ% |(@o'r 8&%@%‘8@2(@%@( bﬂ?ﬁ&@ﬁwg} b <C and

696e@ lof 2 h.olserootd ndiNe. sZnhﬁR:n \leés BxldepIstowl to the cyanlde solution

%%,sg?rg%@,t,)oﬁgﬁé%rt Blrjmé,tfﬁﬁcp y25phc?? rlg h4"l%|s was g‘lltered and
I Ol I

P QU ok bR A s hohy B bR acc

rbishwals deisacted edth ethgtxacqja@ @, L) 4T$6G{)gaﬁ+c( axtraats were washed

FithbiriG, e G BRSNS s bR 1 iR e ftered

OB XamepiR mrat@aﬁaé @@ﬁé@rﬂraﬁbb ho Nglw@ef@glda%rddé ArdygRy-2-t 0
give the title conmpound m z) cal cul at ed

EROXZBAMNINAOECI? [ ( MHH) +] 607. 2601, observed
607. 2603. 25 Exanple 71
1- { 4- Ctuk BRyano{Aethexyb&zort agidgtl By ywashdisgodlyed jbabmizture of

B ety 245 BLERNG elode 4 b AL SSnd ey isiaromethane

(26 ﬂrrLeEWﬁmﬂ%tﬁé‘_’r, Aldrich) was added slowly and then at room temperature.
Solvent was removed, and the residue was purified by flash chromatography
(silica gel, eluting with 25% ethyl acetate in hexane) to give 4-cyano-2-
ethoxybenzoic acid methyl ester as a solid (15.5 g, 74%).

Example 68
rac-4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1 H-imidazol-
2-yl]-3-ethoxy-benzonitrile

Cl
Ty
v N
\ =N
“'I™N
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WD 2007/ 063013 PCT/ EP2006/ 068748 C \ N C N--- O O
O ci In a manner anal ogous to the nethod described in

wexampb®id, (4S,5R)-2-(4-tert- PCT/EP2006/068748

but yl - 2- et hoxy- phenyl ) -4, 5- bi s- (4-chl oro- phenyl) 4,5-d

i(exa Wéryd‘[saﬁj\ﬁg'g Eéﬁilﬁ Wgs\ﬁ%%aiﬁhggfy@gpl IOer ?%Erbq%' mmol,
£ A MrihedLehe, /gloveh} hat 0i°C| enazordeuisH4-RidMph&ff)-Butane-2,3-

" mnei@a&gﬁoquqmeﬂsl@wu@qw ) s Adeckaver HoxpinphThis
Y Warfnepr ! Sioftlrenihdtflire 46 1 b. 4-Cyano-2-cthoxybenzoic acid methy!

egpliep€0. amgaou@a mm)esmpemﬂed(th td)lu@ne X6 GIL)N@as addedNanéi the

| h h
gﬁgﬁ{ﬂn\ggg%l@g |f§f LE(SfPt&?{sté} ? Tﬁrgtgeé)c%oﬂev?% é:go%ed and 3 mL of

?EEW%?‘%E g@gﬁjd@%@%ﬁd) stl“rre%* #b'r $RATRE 'r@é&.o%hﬁﬁé/ bl)lut@dfw.ﬂn ethyl

, ro- 1 mdazol e-1-carbon orid
@estatp (29 m)) aad Sitleradtfemﬁ)\nrmlh I‘lihleeargabl@tlgyerzwas separated dried

By B h b RS S & ah 53308 R PLfudanish S18s seigue by
sgdRHiog e (<08 46, TG0 RETERACORLAEDT )

. | um Al drich) was cut
paYe 286dng Obtf@ctet@ @qmpwubd
Example 69

4-{(4S,5R)-4,5-Bis-(4-chlorophenyl)-1-[4-(3-methanesulfonylpropyl)-piperazine-1
carbonyl]- 4,5-dimethyl-4,5-dihydro-1H-imidazol-2-yl}-3-ethoxybenzonitrile

cl .
\Qli N\>_<\ >—:N

(0
s

//S ~
O

A solution of rac-4-[(4S*,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 to 0 °C and treated with phosgene (2.5 mL, 0.47 mmol, 1.9 M in
toluene) and triethylamine (0.66 g, 0.65 mmol). After 1 h, the reaction was
charged with the same quantities of phosgene and triethylamine. After an
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
silica gel (eluting with 20% ethyl acetate /hexane) to give rac-(4S*,5R*)-4,5-bis-
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to ethanol (100 nL). After all the pieces were
di ssol ved, the clear solution was added to a sol ution

W@bB00ebBph3 4- br ono- 2- f | uor o- benzoate (13 g, 52. BCTRP10)6/068748

in5 ethanol (20 nmL) cooled to O C. The ice bath was

] SEEIL r
e e R P g L
aidagoer et&onyhchadde, and the residue was taken in
wat er and 20% et hyl acet at e- hexane. The organic | ayer

vas WASSHGtioM bffyagakar %Fiefi4®bllét (40¢h| &o- SIRSHYWNID- (4-cyano-2-ethoxy-
bi carbonate, brine, and dried over anhydrous sodi um

pheny}-4.5-dimetby4.Binydre-imidazeled-esrbong ehlorite (~H&5 mg, 0.26

bl MR RERR) B, T Bt 16 5F B o ato o
wakitatgewithel- (3 mhawédmlf@ﬂylibﬁ?{g)@)tpipdraﬂﬁet at1e %ro .39 mmol,
hexane) gave 4- no- 2- et hoxy-benzoi ¢ aci

@@P@Je%ésﬂﬁ?ﬁt?%b%m 6@0(@& N):.GG aé Wergg051 1@9&%!‘@ Ozg hysThe

P51 S iy i SR B AP ofs sk e,

fitered dandodveapolratdd@o Bive £lsoRd. Tatuaasah with@thefand filtration gave
sp-2,3-bis-(4-chloro g}b)%/%? 3butaned|amne
IGBbite

g%q% EOMRYURNGh AP & TGER he epapiRMeFiNgre t(hen Separated
?g%@%@&‘ﬁ,tuéal"ﬂﬁd’hHﬁdnﬁtoefapt@ E’f@ﬁ@e&”ﬁﬁﬂ,fwﬁﬂ“m“"t”d@“”?”fa'ce'
ﬁ%h)mlﬂak WRsHSY X Pbexin, &35 €C @t 160 bak, etuting With 33% nietbanol in

oo 08D B s RS a2 sl e R s ﬁﬁ%@vﬁa 5

89601 Y3CoBEadedeyB.21@7r 0OM t enper at ur e. room
tenperature, a solution of 4- bronp-2-et hoxy benzoi c

acid ethyl ester (3.18 g, 11.64 mml) in toluene (10
rrL) was added, and the yellow reaction m xture was
¥ampleF0 reflux for 48 h. Upon 87 WD 2007/ 063013

@gggzg@ PUBLBH 2 SG0atheniinet By P BRor s by g cimethy-

ms-anhy)@roemaaaﬁ@l 1-Ji@idrBARST-Gl- MeiidHopenas stirred

rigorously at room tenperature for 3 h. The | ayers
wer e separ at e$ and the aqueous |ayer was extracted
W : ate (1 x 100 nL). The conbi ned organic

In 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)-4,5-dimethyl-4,5-dihydro-
imidazole-1-carbonyl chloride (example 4) was reacted with piperazine (Aldrich)
to give the title compound. HR-MS (ES, m/z) calculated for Ca4H41N4O2Cl>
[(M+H)*] 607.2601, observed 607.2603.

Example 71
1-{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}-ethanone
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5 washed with saturated solution of sodi um bi carbonate
(1 x 20 mL), brine (1 x 20 nl), dried over anhydrous

waon7omosil fate. The solids were filtered of f PCEPIVE6/068748

filtrate was concentrated to dryness. Purification of
the crude resi due by flash chromatography (120 g of
Ilca gel , ting wwth 5-10% 20% 40% then 80%
0% cet ate I n hexane) gave the title conmpound as

Ilg W (3,25 g, 10 65% . HR-M5 (ES, m z)
cal cuf at & p@%momzsr [(M+H) +] 517. 0444,
obsery anple 75

rac 5;!!:\)02 (4- Br onp- 2- et hoxy- phenyl ) -4, 5-bis-(4-c
ol Nyl) 4,5- 15

di rreth , 5-di hydro i m dazol e-1-carbonyl chloride C

N Q Cl GO In a manner anal ogous to the nethod

descri bed in exanple 3, rac 20

(4S*, 5R*) - 2- (4- br onp- 2- et hoxy- phenyl ) -4, 5- bi s- (4-chl or

o- phenyl ) -4, 5-di net hyl - 4,5-di hydro-1 H i m dazol e was
reacted with phosgene in the presence of

tr & etdnresi@na®gooisdo tiee nieehod teecrimthioumdimiie Hnpd 8,57)-2-(4-tert-

6?\%’"?2@“%@9?6@!‘%& BPI§HE- SV YCHNGY DR TCH - App SUNYAIR:

Hﬁl@é@OlBhﬁBé( bb'nfrb Shloride ( (example 4) was reacted with 1-acetyl-piperazine
di met hyl - 4, 5- %/Ear0|mdazo- -yl ]-[4-(3-nmet hanesul

tAidrigh otpygl\)e thep eompoung. |-R-MSt hadeéMas!)Tho
2007/ 063013 PCT/ EP2006/ 068748 Cl \ | NOBr N C NO

Example 72
N-tert-Butyl-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

a )
Oy,
e M%
-
%M

In 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)-4,5-dimethyl-4,5-dihydro-
imidazole-1-carbonyl chloride (example 4) was reacted with N-fert-butyl-2-
piperazin-1-yl-acetamide (Enamine-BB) to give the title compound.

Example 73
4-Bromo-2-ethoxy-benzoic acid ethyl ester
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OCN N> Q In a manner anal ogous to the nethod
described in exanple 5, rac-(4S*, 5R*) - 2-

W@ Zo0bneons 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl or o- pPeryEPI006r)68748

5-di nethyl-4,5-di hydro- imdazol e-1-carbonyl
gﬁl qyi de was reacted with 1-(3-methanesul fonyl-propyl)
.|p fazi ne dihydrochloride (prepared as described in

. et al. WD 2005110996) to give the title
un . HR-M5 (ES, mz) calculated for C36H41

4C| 2Br [ (MtH) +] 756. 1714, observed 756. 1720.

rrpl e 77 10

rac- 2 -{4-[(4S*,5R*) -4, 5-Bi s- (4-chl oro- phenyl ) -4, 5-di ne

thyl - &oaneh .85 941 78k9 hmol, Aldrich tint I d added
n daz op o Y B8 705, el i) s cup i sl pigges and ade

oHethand ( ct|00~m[1.'b afteoalltheapiecés webaidissbiveli tha ¢léar solution was

[ ution hex 15, Al dr
40063 B RoluPiarbr (B brodfo LT BG ranahia B s buhdh in
éﬂ’ia%bl 'Q'El cooled to 0 °C. The ice bath was then removed and the mixture
rac- ( - 2-(4- brono- 2- et hoxy- phenyl ) -4, 5-bi s-(4-c

Wes ﬁ@rrsﬁeaiyogwmztempedatué@ fr1124h 5 Thergaeion mixtung Wwas epacentrated

Py aforte (e pEE ARG T i ool Lt 2 gkt B hergne.
Thé @rgdiic lajen vidwenasest ank salirafddolufidh Bﬂsmmm)blwr$)onate
added dropwi se. The color turned 20 yellow at the e

BringRNG ‘ijr(b?fj OTRARhyRERUDROGH T S fatevad NersOfidie wese f'“?@d@ff and
fh%r fll?fg’ge \{\%@ lcé{?&—?ﬁ?é&@& GRGHcd.t EBWQBO&W@% g&%ﬂsé)taetsmd’é@‘éy flash

enove e reaction
E‘lﬁfﬁ/rrﬁ?ﬁgm@%m@ ofvmlromleluelutlng withim 0-¢ BteethlyLaeetafEhie hexane)

reaction wa ked (Wt ter and hyl a o
SR Grigamocs elyensberinic hadlB s B vhkS SnudSii 2odo o, 77%).
over anhydrous sodiumsulfate. The solids were

filtered off and the filtrate was

Example 74
rac-(4S*,5R*)-2-(4-Bromo-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-1H-imidazole

)

Cl
J C
N
N Br
N
(T
Cl

To a solution of meso-2,3-bis-(4-chlorophenyl)-2,3-butanediamine (3 g, example
1) in toluene cooled to 0 °C was added dropwise 2 M solution of
trimethylaluminum in toluene (5.33 mL, 10.66 mmol). After 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 80-100 °C for about 30 min before being
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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concentrated to give a yellow residue. Purification of
the crude residue by flash 5 chromatography (120 g of

waedoroesogel , eluting with 100% et hyl acetate, PcBE#R2006/068748

nmet hanol in ethyl acetate) to give the title conpound

éé@ﬁa#iﬁ%zaé&%é%% { FErolhale Sa84) 318 9 apsigyn agetate

#nL@mélﬂ@taddédt Mhestigeadgic oelucite was stirred rigorously at room
rac- (4SS, % 4,5-bis-(4-chloro

]&ﬁ*ﬂ@a‘?@fﬁ jure f@@ bt hﬂaajtayﬁ@ﬁme eArataskan thesaquenusayey was

%l‘ﬂ'ééﬂt%?%\g?f etlhyf? %O(g @%5@8&%%?%@5@& &M ere

washa@wh sﬂhsmtedadomlﬂ@n bB@@dluExlaJnaftmn'éﬁe 1x20 mL) brine (1 x 20
4- chI

(r*ilj é{yegg BYS/- nh@ﬁi@%goépmg atq5 oll 2:13 we[re flfeerecf( 3/1‘f and the
ﬁm'fa/bvhsﬂooﬁcéhﬂ@%pwg d‘ry@ééé' fmsir'if&alnah GR#0d EnldeGRERRBY flash

chlorid In a manner
amainajogsphy (1 A6 oneftdhlmd gﬁselutlb@dvmhns @R%1R086,340% then 80%

p{iLaceidia infexapel gpue i 51 CRRBRYNS.25 1GNkYRIG{fam (325 0.

s%»)drm%ﬁl\/lstﬂw BPABai@rdleb-18r C20H24N-OCIBr [%M+H *1 517.0444,
et hoxy- phenyl } - propan- 2-ol was reacted w th phosgene
phsemned 5rld of triethylamne to give the title

conmpound. Exanple 79 rac-(4S*,5

R*) -4, 5- Bi s- (4-chl oro- phenyl ) - 2-(2- et hoxy- phenyl) -4, 5-
ExampsleWs- 4, 5- 25 di hydro-im dazol e-1 - car bonyl

chl ori de 90 WO 2007/ 063013 PCT/ EP2006/ 068748 Cl N O -

rac-(4S*,5R*)-2-(4-Bromo-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole-1-carbonyl chloride

)
o

In a manner analogous to the method described in example 3, rac-
(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
rac-(4S*,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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N C COIn a manner anal ogous to the nethod descri bed
in exanple 3, rac-(4S*,5R*)-4,5-

whe®s0dochl or o- phenyl ) - 2- ( 2- et hoxy- phenyl ) - 4, Spcii/RR10h§/068748

-4,5-di hydro-1 Himdazole 5 was reacted with

phosgene in the presence of triethylamne to give the
itle compouny. Exanple 80 [(4S,5

F% ‘ Bi s- (4chl or o- phenyl ) - 2- ( 2- et hoxy- phenyl ) -4, 5-d

i ety {465 hydro- 10
I m dazol {1-y @ g; et hanesul f onyl - propyl ) - pi perazin
-1- g Nano NO N\Cl NO NN In a manner

u dhe nmet hod described in exanple 5,

S 5| )-4,5-
bi s- (4- <ch| 9ro phenyl ) - 2- (2- et hoxy- phenyl ) - 4, 5- di net hyl
-4, &-di ro-im dazole-1 15 carbonyl chloride was
reac&ed’ wi th 1-(3-net hanesul fonyl - propyl ) - pi perazi ne

i#ydr ochl ori de (prepared as described in Fotouhi, N

{ a. WD 2005110996) to give the title conpound as a
r mc mxture. The enantioners were then separated
by supercritical fluid chromatography (Berger
lmétrrﬁ&Hﬁé?tanMHgtdus% R Métho@@b§c94|béa"'l'nréllaﬂ?ﬂﬂe@?‘réb-gélg*,SR*)-2
25 cm 35 C at” 100 bar, eluting with 25%of 1:1 2
E4-hEaTB0-LaeBosyriphenyid-4, mbisatdb oo ti-pRenid)-4, S-Himahy IEs5-dihydro-

s SBo ol ofibuas a5 16l Sysbbiabbsurony-erooy-
g@&r@m@am pSodriddyrephedtds aeic4rbb64r$F@touhu N. etal WO
Bi s- (4-chl or o- phen ) - et h%%-phen yl) -d

2001 HAH95) 1607 thaydesormiaUn: o8- WS B ehyl palgtiatd for
é%kﬁ%l\lf;&élz%l nBEBHRREe7 4, Bserved 756.1720.

Example 77
rac-2-{4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1 H-
imidazol-2-yl]-3-ethoxy-phenyl}-propan-2-ol

)

Cl
9 o
N
) OH
N
(T
Cl

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-1H-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 acetone (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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NN C D. ~O ON_5H2 NIn a manner anal ogous to
the method described in exanple 5, rac-(4S*,5R*)-4,5-

whe®s0dochl or o- phenyl ) - 2- ( 2- et hoxy- phenyl ) - 4, Spcii/RR10h§/068748

-4,5-di hydro-i m dazol e-1- carbonyl chloride was

HRRGEE SerbuBe LR LRI Srpkkafft fab Hoyteq upnut pptey and
@mypacustdteasme bagEit Myl ivere washed Withesriny aodrerisd \weee
t hen separat ed l|li%éﬁsupercrltl cal fluid chronat o%ra phy

amayders spaibm gwieaie. Ninerslidsyverelfiltergd eandrhe dijtig was
%B’léérﬁrdfegﬁ glcet ogel V\?f estdife. b?ﬁrlflca‘ﬁg Hidr e WPJ(%F@%@U‘@;W flash

hano e 1 n carbon dioxide).
¢S matbglaphyd 20lgadfeili daogel CEIREHBEG MBIO3ITI: [ef vt tdcelate, 2-5%

d
FeHisigtyn glhoT BRGie) 10K BHEATDOUG L BRy 4871 HEyMS
ot ARAALA b ok NaORGle [ H) 14971757, obseryed 497.1758.
met haAesodlf ampUnpobtWI gde prqmm.zrian- 1Sy, bR méthbisadecro@o-
2007/ 063013 PCT/ / 06874 . 4 @
D AkE PSR Pae Tl A BN b Toes TP faichigge: wes also

g€ I
gwgﬁcﬁlw&po_ xﬁzaz ﬂFﬁMS ggse g@yoﬁﬁ%%tédﬁ% 9205)5}/2§N200|2 [(M+H)"]

45841090 @bWV?d ﬁﬁ@rﬂ 3}3 4 5

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-
[(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1 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 chloride
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5 di met hyl - 4, 5-di hydro-i m dazol e-1 -carbonyl chloride
was reacted with 1-(3-

woredonaesdsal f onyl - propyl ) - pi perazi ne di hydr ochl BET/8R2006/068748

(prepared as described in Fotouhi, N et al. W
2005110996) tqQ give the title conpound as a racemc
gxture. The enantioners were then separated by
supgrcyitical gf luid chromatography (Berger |nstrunent

Mul ! 1Y Ricel ChiralPak OD-H 3 x 25 10 cm 35
C at 100] ba ing with 35%of 1:1
R Iein carbon dioxide). HR- M (ES,
: u%g ed for C37HA7NAO5SC12 [ (MtH) +] 729. 2639,
agbServed cr29.-2634. Exanpl e 83 15
2-(4-{(4S,5R) -4, 5-Bi s- (4-chl oro- phenyl ) - 2-[ 2- et hoxy- 4-
(1- hydr oxy- 1- net hyl - et hyl ) -
phenyl ] - 4, 5-di net hyl - 4, 5-di hydr o-i mi dazol e- 1- car bonyl }
tpa pearaer mnilodousdo eh@medieod Ges@ibdd in@kanpl€I30r&iN(4EN6R*)-4,5-
3 WD 2007/06301 CT/ EP2006/ 068748 | n nner .
DRl ROl e MR AR b5 Moy it @hycro-1 Heimidazole
* . . . . .
e aiIe P40 B RSR, T aya gl e e
comphbyhd.et hyl ) - phenyl ] - 4, 5-
di net hyl - 4, 5-di hydro-i m dazol e-1 -carbonyl chloride
was reacted with 2- piperazin-1 -yl-acetam de di
hydrochloride (Matrix Scientific) to give the title 5
Efample@oas a racenm c m xture. The enantioners were

then separated by supercritical fluid chromatography
L 13§ g’ - i -di -
T o e oy T -4, Rl gy >-ciycro
imidazelt halhd#+(3cestbanesulfcayi-arapyhbeipedizoxi iy metrRnoBe
(ES, mz) calculated for C35H42N504C12 [ ( M+H) +]
666. 2609, obsenved 666.2606. 10 Exanple 84
) - 4, 5- Bi - (4-chl oro- phenyl ) - 2-[ 2- et hoxy-4- (1- hy
dr ox et hyl Oet hyl ) -

phen \di meehyl - 4, 5-di hydro-imdazol -1-yl }-[4-(2-
hydr oxy- e hkll -razi n- 1-
Cl N>QO
—
O
0 S’J_/

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-(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. 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 cm, 35 °C at 100 bar, eluting with 25% of 1:1
ethanol/acetonitrile in carbon dioxide). HR-MS (ES, m/2) calculated for

Cs4H41N404SC|2 [(M+H)+] 671 2220, observed 671.2218.
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10

15

yl]-methanone CI NO OH N C NO 15 HO In a manner
anal ogous to the nethod described in exanple 5,

WO 207063813 5R*) - 4, 5- PCT/EP2006/068748

bi s- (4-chl or o- phenyl ) - 2-[ 2- et hoxy- 4- ( 1- hydr oxy- | - net hy
| -ethyl)-phenyl]-4,5-
di net hyl - 4, 5- di hydr o-i m dazol e-| -carbonyl chloride was
eact qd \qn th 2-piperazin 20 1 -yl -ethanol (Chem cal
E}‘-ﬂ%—@%—to give the title conmpound as a racemnc
m xture. The enanti oners were then separated by
%ﬂﬂé&ésﬁﬁo-éaﬁ- ﬁ'ﬁﬁ'eh'%‘PTPBﬁﬁY‘b‘&r@rﬁﬁ?°¥SBQP§@Y|)'I4V%'W“&FBW(4=5'
Chi Rafk \ L 25 cm 35 C
gf'ithly%oo Igg,ka%l 1utglé Ilr%% l]tgt?f5 %r%%/{)nng ﬁ%%lltép@egar bon
dioxide). HR-RM5 (ES, mz) calcul ated for
5H43N404C12 Y (M+H) +] 653. 2656, observed 653. 2657.
g4 YO 20075063013 PCT/ EP2006/ 068748 Exanpl e 85

2- (4 f 4B, 9R - - Bi s- (4-chl or o- phenyl ) - 2-[ 2- et hoxy- 4-
(1- hydro y’é\)-_@l -ethyl) -
~19- di yl -4, 5-di hydro-i m dazol e- 1- car bonyl }
[ 4z E—él.byl)-l- pyrrolidin-1-yl-ethanone CI N - O
O

?—_) N 50

In a manner analogous to the method described in example 5, rac-(4S*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-(2-ethoxy-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 Il, 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/z2)
calculated for Cz2H3sN503Cl> [(M+H)™] 608.2190, observed 608.2190.

Example 82
{(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-(3-methanesulfonyl-propyl)-
piperazin-1-yl]-methanone
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R*)-4,5-

whe®70d0chl or o- phenyl ) - 2-[ 2- et hoxy- 4- (1 - hydr ORGF/LP2006/068748

- met hyl - et hyI ) - phenyl ] -4, 5-

di met hyl - 4, 5-di_hydro-i m dazol e-1 -carbonyl chloride
VRS reacted Wth 2-piperazin 10 1 -yl-1 -pyrrolidin-1
-yl ¥t hanone (Al drich) to give the title conpound as a
racemq Rt ur The enanti onmers were then separated
by superc |tgiz€ ;élﬂﬁk»phronatography (Ber ger

| nst Wwul t am |1, Daicel ChiralPak OD-H 3 x 25

at 0 bar, eluting with 25% net hanol in
carbowdjexi de). HRRM5 (ES, niz) calculated for
C39H48hﬁ<e 2 [(MH) +] 720.3078, observed 720.3072.

15 Exanp 86

B—[,OZ {(4S, 5R) -4, 5-Bi s- (4-chl oro- phenyl ) - 2-[ 2- et hoxy
~4s - hydr oxy- 1- net hyl -

et’hyl ) - phenyl ] - 4, 5- di et hyl - 4, 5- di hydr o- i ni dazol e- 1- ca
rbonyl } - pi perazin-1-yl) - ethyl] acetam de 95 WO

2007/ 063013 PCT/ EP2006/068748 Cl ~1 OOH \ NCO NO
N N O\ HIn a manner anal ogous to the method

fes eidrhed dn&lc@b@%’ﬂb Qh@ methéd 8RR th-ékatnple 5, rac-(48*,5R")-4,5-
bi s- (4-chl or o-phen 2-[ 2- et hoxy-4-(1- hydr oxy- |
bﬁe(ﬂrﬁgk]lore)mMr)yl)paéé@lﬂ]ow -4 (H-hydroxy-1-methyl-ethyl)-phenyl]-4,5-

%@&Eg%pédd%ﬂ@ﬂ}éﬂée}’zp& .-%lerﬁéﬁyﬂchiocrﬁfeb\%% Lo £ALE Withe1-(3-

hariduylf atazinpdi betiloelé pdceds ddscribed
m)eétcr|E{)Smdbﬂgﬂlqﬂbpm(fbﬁap i th))gh. WO 2%8%&6?3996 S‘tosCrl edin

GPteent. Qf&/ﬂé’%%%hm%é ta gvecibRitidle Gampaund asrﬂéacemlc

R0t OTRE SUfGbRERe REARNAUAALSHRGIBEL R R Ui d

aanommo@taphal Bekge;amqsmsmenrzﬁlumoemn IBEDe(EceitCHlePhIaOD H3x25
elu with 30% t hanol n c on d| Xi de

Simanbrfs 4! 10 B el daoraim 5%k Siake Sesns cmAg ole in Carbon
8o%ideY 2 HR-RRS BEE ER/ S LA for Cs7H47N40580I2 [(M+H)*] 729.2639,
observed 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

OH

H_N
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Exanpl e 87
N-[2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[ 2- et hoxy

WO 200¢/A6d0yxir oxy-1 - net hyl - 15 PCT/EP2006/068748
et hyl ) - phenyl ] -4, 5-di net hyl -4, 5-di hydro-i m dazol e-1 -

(PRSI U PR S

WMEEPQ@I%@%@M@-[Q-@H&)M@% arodyogash il cethiip-prehiipd, 5-
crlbed in ex rac- (4S*, 5R*) -

@lir@etbw %ﬁr%hbdranmméol%rczarepnﬂﬁhlczﬂc{elwwae%ﬁz?d with 2-
Bfﬁ%?%‘%g %%e@rﬂ’&?@h}dr@gﬁ?g (Matrix S |ent|[|cctﬁ|%vet e title

mmpoaa«taeth wcernlan( Zureai e @niantidmers were then separated by

-yl -eth - net hanesul f onani.de di hydrochl orj d .
B Tl & QB 15001 oS SORUMSY I0pk Gragpl, Daicel

éﬁﬂéﬂﬂs@%@msox 85 \een, 9o bt k6o %%Imumg ARhay % %W“i‘ c

m xture. The enanti oners were then separate
sihaeotacetooiiilefih gadboncdiozinig). o giFapisy ( E%em@ nalomﬁted f@nt

%!%%N%@zk@ﬂﬂﬁajjégé\ﬁgﬂbg l/%%afé?%ﬁglﬁo car bgnm ¢

di oxide). HRRM5 (ES, nmz) calculated for
C36H45N505SC12 [ (M+H) +] 730. 2591, observed 730. 2585.
10 Exanpl e 88
, 5- Bi s- (4-chl oro- phenyl ) -2-[ 2- et hoxy-4-(1-hy
dr oxy-1 - _meth yl -ethyl) -
HHSHR)4 5, B'SdﬂrcéTIWPFPfXIQFB’J Je-iRrethoxy rd-Gahptiroky-1-methyl-ethyl)-

Pﬁ%%’\ﬂt?’g H}%} %gé%E@SE%@a@fEY#E & nydroxy-efpy))-piperazin-1-

yl]-methanone

)
O

(.
/_/

HO

In a manner analogous to the method described in example 5, 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 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 II, 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 C3sHasN4O4Clo [(M+H)™] 653.2656, observed 653.2657.

94



10

15

OH NC NO N O' 0 15 In a manner anal ogous to the
nmet hod described in exanple 5, rac-(4S*,5R*)-4, 5-

whe®70d0chl or o- phenyl ) - 2-[ 2- et hoxy- 4- ( 1- hydr oXRET/EP2006/068748

- net hyl - et hyl) - phenyl ] - 4, 5-

E&ﬁ{lﬂélsﬁ 5-di hydro-im dazol e- | - car bonyl chl ori de was

th 1-(1,1 20

o A B Y B e SRR 22 o R ThicBiy-1-methy ety

?ﬁ@W}Jﬂl@ éiﬁ]eﬁhyla@@ﬁlﬁydfb%hiﬁa&olem%a%&wm@l%@@mN\ﬁf)ﬂ)n -
separated by supercritical fluid chronatography

ppselighn-1rylathamen? Ml ti-Gam 11, Daicel Chiral Pak
OD-H3 x 25 cm 35 C at 100 bar, eluting with 35% of
1:1 97 WD 200X 063013 PCT/ EP2006/ 068748
pel / acetonttrile in carbon dioxide). HR-Ms (ES,
@d for C38HA7N4O5SC12 [ (M+H)+] 741.2639,
53R Exanple 89 5

4 O(4- chl or o- phenyl ) - 2- (2-i sopr opox

y-4 phenyl)-4,5- di nethyl-4,5-di hydro-1

E—' d NO \ NC In a manner anal ogous to
he descri bed in exanple 2, nmeso-2, 3-bis-(4-

l')-2,3-butanedi am ne was reacted with

poxy-4 10 net hoxybenzoic acid nethyl ester

(prepared in a manner anal ogous to the nethod

déscyi bed in exanple 56) in the presence of

et hyl alum numto give the title conmpound. HR- MS

(ES, mz) calculated for C29H34N303SC12 [ ( M+H) +]

574. 1693, observed 574.1589. 15 Exanple 90

In a manner analogous to the method described in example 5, 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 was reacted with 2-piperazin-
1-yl-1-pyrrolidin-1-yl-ethanone (Aldrich) to give the title compound as a racemic
mixture. The enantiomers were then 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 25% methanol in carbon dioxide). HR-MS
(ES, m/z) calculated for C3gHasNsO4Clo [(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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rac-(4S*, 5R*)- 4, 5-Bis- (4-chl oro-phenyl) - 2- (2-i sopr opox
y- 4- met hoxy- phenyl ) - 4, 5-

wa@leowebBphz 4, 5- di hydr o-i m dazol e-1 -carbonyl chl peT/8R2008/068748

O N\>N\/\ C CO20 In a mnner anal ogous to
the nethod described in exanple 3, rac-(4S*,5R*)-4,5-

S- (4 chl or o- henyl)-2-(2-isopropoxy-4-nethoxy-phenyl
i meth ,5 98 WD 2007/063013

20(06(,068 di hydro-1 H i m dazol e was reacted
S pjiesence of triethylamne to
NtI e ohnd. Exanple 91 5

4, 5-Bi s- (4-chl oro- phenyl ) -2-(2-i sopropox
-6%eny|) 4, 5-
-4)5- d|hydro-inidazol-1-y|]-[4-(3-nethanesu|fo
-piperazin-l-yl]- met hanone CI NO NC O
S--/'" 10 In a manner anal ogous to the nethod
deseribed in exanple 5, rac-(4S*,5R")-4,5- bis-(4-ch
Iorb'phenyl) 2- (2-1isopropoxy-4-met hoxy- phenyl) 4, 5-di
nmet hyl - - di hydro-i m dazol e-1 - car bonyl chlorlde was
react ed mﬁth 1- ( 3- net hanesul fonyl - propyl) - pi perazi ne
di hydrochl ori de (prepared as described in Fotouhi, N
Rl a%anne\‘\@n& 509989 nicth&dl Wesétied intdx@ng9emWaE (4S* 5R*)-4,5-
HR- M5 ( ES, cal cul ated for 15 C36H45N405SC12
P@Wmh@rwmemd)s%[%m?yv%w “hygraygemetimdzatpylpoenyll-4,5-

éﬁ%ﬁ;ﬁiﬁﬁg_({iﬁ?%rgga&az%léJ BLSbbAVIN HARs REE WA d with N S5-

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 II, 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 C37H4sNsO4Clo [(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

96



10

15

20

phenyl ) -4, 5-di net hyl - 4, 5-di hydr o-i m dazol e-|
-carbonyl ] -pi perazin-1-yl }-acetam de 99 WO

wQO7008013 PCT/ EP2006/ 068748 ClI N - O ~ N BUIT/EP2006/068748

PNrD H2N I n a nmanner anal ogous to the nethod

FER SRR AP Rb S, o AR by Sl Theas) e
HBt(VtY¢hlé¥o5pi¢anY2“[Deltm>@a¢-@1 aybros@rbmathylcﬁthm-lpdenw@a 5-
reacted wth 2-piperazin-1- ESPFS acet ani de

Hiper Byt érci"ﬂﬁédrpl\yﬁt@a%@%dr%ﬁﬁ Y'c@h'QrﬁjegW% regzﬂge@i i iheN-(2-

T ERE P o Siheb g Bl ERcCHIAipe (orenared as

Eamnﬂerei i83-otouhi, N et al. WO 2005110996) to give the title compound as a
faton Qy 'Zil[“&%t ﬂ'gﬁf fgor%e?é we g' tﬁ:ehnI é’éé’arﬁthe%’} gﬂgér%ﬁt_icl:asi Yuid
em%wdtbgﬂaﬁ'hftta%&whsﬁunﬁeﬁ‘ ﬂomﬂr @rarﬁuﬂwb& dtheﬂPQIQ@b ]H 3x25

era hanone
CJIn &SNC @100 barnr@rutmg v&lﬂaBa@j:omethaml hecar@ohoﬂowde) HR MS

S eGP S Aok o Raab odetisdivao oses.

met hyl -4,5 15 di hydro-i m dazol e-1 -carbonyl chloride
was reacted with 1 - nmor phol i n-4-yl -2- piperazin-1
-yl - et hanone (OGakwood Products) to give the title

8 HR- VB (ES, mz) calculated for

C38H46N505C12 [ (M+H) +] 722.2871, observed 722.2874.
{(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

Cl
9 o
N
P OH
N

In a manner analogous to the method described in example 5, 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 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 fluid chromatography (Berger Instrument Multi-Gram
I, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 35% of 1:1
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100 WD 2007/ 063013 PCT/ EP2006/ 068748 Exanpl e 94
rac-4-[(4S*,5R*) -4, 5-Bi s-(4-chl oro-phenyl )-2-(2-isopro

w@enyAdsonet hoxy- phenyl ) - PCT/EP2006/068748
4, 5-di net hyl -4, 5-di hydro-i m dazol e- 1- car bonyl ] - pi peraz

Ln-2- JN.O - ~..N . ) ( a
e aGsiafyBuT cau aBetbhoarabls i e'? Feilarge 1%
CaH AR SE ) (M--18) D781 0436hobserved 741.2637.

| or o- phenyl ) -2-(2-1sopropoxy-4-mnmet hoxy- phenyl) -4, 5-di
met hyl -4, 5- di hydro-i m dazol e- 1- carbonyl chl ori de was
reacted with 2-piperazinone (Avocado Organics) to

P—ﬂﬁ"-{lg%g itle conpound. HR-MS (ES, m'z) calcul ated
5N404C12 [ (M+H) +] 609. 2030, observed
x I :
S PR RS EETECHI0 pheny) 3 (- ISRRIRRONY A e theyaRhggy )45
dimethped Bak rydroenylimidbzdte
di met hyl - 4, 5- di hydr o-i m dazol -1-yl]-[4-(2-nmet hanesul fo
nyl - et hyl ) - pi gerazin-1-yl]- nethanone CI O- ~ C N-O
NI OA--/ zzs%—

¢ OC
N
N 0]
N \
(T

In a manner analogous to the method described in example 2, meso-2,3-bis-(4-

Cl

chlorophenyl)-2,3-butanediamine was reacted with 2-isopropoxy-4-

10  methoxybenzoic acid methyl ester (prepared in a manner analogous to the
method described in example 56) in the presence of trimethylaluminum to give
the title compound. HR-MS (ES, m/z) calculated for CogHz4N3O3SCly [(M+H)™]
574.1693, observed 574.1589.

15 Example 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

C

—
CIC|B§O \

20 In a manner analogous to the method described in example 3, rac-(4S*,5R*)-4,5-

Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4,5-dimethyl-4,5-
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15 1 In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R*)-4,5- bis-(4-ch

wo eroenadoenyl ) - 2- (2-1 sopr opoxy- 4- met hoxy- phenyl PEHEB2006/068748

met hyl - 4, 5- di hydro-i m dazol e- 1- carbonyl chlori de was

@ﬁ?&i%%@%}é@aﬁkﬁ% i BPsgelie i P ettt

rRAGYlaMEtE iogiFetiesbile chmpetiadl. WO 2005110996) to give
the title conpound. HR-I\/S (ES, mz) calculated for

C35H43N405SC12 [ (M+HH) +] 701. 2326, observed 701.2325.
5 Exarrpl e 96
915R*) - 4, 5- Bi s- (4-chl or o- phenyl ) - 2- [ 2- et hoxy- 4-
-1-nethyl - ethyl)- phenyl] 4, 5-di

so':lt @él on ifﬂﬁ Bgé/gi %h%)rgﬁp 'goéil (@!@)(94 %&WS&é)Wl -4,5-

ameathy |- 5edihydrod nsdaZd)- 1t @l- [@t&ﬁe@ﬁmmlfbﬁ@l%r@byl phsdradin-1-yl]-
to -78 C was added 2.5 Mn-butyllithiumin hexane
($haNane 99. 473 mmol, Al drich) The reaction nixture
was stirred at -78 Cfor 5 mn then acetone (43.8 ni,
596,838 mmml ) wa§ added. After 30 min at - 78 C, the
oot ved and saturated sol ution of
was added to quench the reaction.
acted wth ethyl acetate 15 (2 X
e rganl c layers were washed with
and dr| ed over anhydrous sodi um
|ds were filtered off, and the
flltrate concentrated i n vacuo. Purification of
theycr ude\].uz>5| due by flash chronatography (silica
Qels”.\,ehrfl ng with 15-25% et hyl acetate in hexane) gave
t e 2-(3-ethoxy-phenyl)-propan-2-ol as clear oil
(10.930 g, 61 %9. 20 Sodium hydride (3.261 g, 81.54
nmol, 60%in mneral oil, Aldrich) was washed tw ce
wi th hexane, and tetrahydrofuran (60 nL) was added. To

e ST BRI 5 08 o dgperiopeyn evapple 5. rag (45 5R1)-4.5
Bise(4rei b ar ghevas) Bt(.?ﬂsrcgﬂopdmw& niethoky-ph&nil)-dnd-dimethel-4,5-
bubbl i nr% subsi ded. It

dihydro-imidazole-1-carbonyl chlorlde was reacted with 1-(3-methanesulfonyl-
propyl)-piperazine dihydrochloride (prepared as described in Fotouhi, N. et al.
WO 2005110996) to give the title compound. HR-MS (ES, m/z) calculated for

036H45N40580|2 [(M+H)+] 71 52482, observed 715.2485.

Example 92

rac-2-{4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-acetamide
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cool ed down to O C and i odonet hane (5.08 niL, 81.54
mmol, Aldrich) was 25 added. After 4 h of stirring at

WO emmos®nper at ure, anot her portion of i odonet hBETIEEP2006/068748

(5.08 nL, 81.54 mml) was added. The m xture was
stirred at rogmtenperature for 4 d then guenched at
%ICWith col d%.&% sol ution of ammoni um chl ori de. The
progicy was ey racted with ethyl acetate (2 x 1 L).

gapi G exyracts were washed with brine and dried

over anhydnrg -@- gmsul fate. The solids 102 WO
200 D43 N/ F#P2006/ 068748 were filtered off, and
t he was concentrated in vacuo to give

TetExy—R? (£ net hoxy- 1- net hyl - et hyl ) - benzene (5. 15

g, W a solution of

1- e\ho (1- met hoxy-1- et hyl - et hyl ) - benzene (5.15 g,
ﬂﬁ\l 1 mmol) in acetonitrile (60 nL) were added

N¢i odosuccininmide (8.349 g, 5 37.11 mml) and

trifluoroacetic acid (1.02 nm_, 13.2 .
m%W&@%@é‘abﬁquﬁrt@&heafnqitb%ﬂﬁéﬁfbt&daﬂﬁ@f%ﬂ)@r5n@%(45 3RY)-4,5-
S(4t C | ]
R L 3 e Oy BCE AR SRen SR o
divlydta- mdatolesbdamnnlyl clao tide atas, reastedrwitin ®-pipierazint1hy-

8EARR e oEradtPuds R Sio Bl K AHR R 3t kBmpound. HR-Ms

(E$ t i) @anRsated fﬂ@ﬁ@&M%r%bJCﬂz ﬁ%\me}%é.msz VbR §52.2451.
of 2-ethoxy-1 -iodo-4- -1

-nmet hyl -et hyl ) -benzene as light brown oil.
Di i sopropyl ethyl am ne (10.15 ni, 58.10 nmol) was added

EQa |glétl on of 2-ethoxy-I -iodo-4-(1-nethoxy-|
—rreﬁ]'@'&ethyl) benzene (9 3 9, 29.05 mol) in
bbl th h th
B e Rt P R M o R SV
Pﬁen)ﬂ )-25-ammathy MaS-Aekded-imideoleacddrednyl|- 9@6@@@1 -yl}-1-

d with carbon npnoxide several tinmes the
sorphem-4tyl-ethaponér 18 h under a pressure of car bon
nonoxi de (40 psi). The reaction m xture was
concentrated and the residue was taken in ethyl

acétq It was hed with water, brine and dried
over d ous Odl um sul fate and concentr at ed.
Puri f e of /8 crude 20 residue by flash

gel, eluting with 10-30% et hyl
xane over 30 mn) gave 2-ethoxy-4-(1
Ohyl et hyl)-benzoic acid nethyl ester

(2781 g) a manner anal ogous to the method
desc be i exanpl e 2, nmeso-2, 3-
bi s- hIorophenyI) 2, 3- but anedi ani ne was react ed

V\/:)Z et hoxy-4- (1 - et hoxy-

In a manner analogous to the method described in example 5, 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 was reacted with 1-morpholin-4-yl-2-
piperazin-1-yl-ethanone (Oakwood Products) to give the title compound. HR-MS
(ES, m/z) calculated for C3sHasNsOsClo [(M+H)*] 722.2871, observed 722.2874.
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25 1 -nethyl -ethyl)-benzoic acid nmethyl ester in the
presence of trinethylalumnum to give the title

W@ 209p06a03 Exarrpl e 97 PCT/EP2006/068748

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

xy 1 nethyl 30
é é@ﬁ yl]-4,5-di met hyl -4, 5-di hydro-i m dazol e-| -ca

AN B S R B e
M&%tﬂﬁ%&c@ rb AN KB -8 - charb b AR b?@?az'@r‘?’?)oﬁ’e 5-
bi s- (4-chl oro enyl ) -2-[ 2- et hoxy-4-( 1- net hoxy- |

- net hyl - et hyl \-phenyl]-4,5 5 di net hyl -4, 5-di hydro-1
dazol e wa eacted with phosgene in the presence
ethyl agine to give the title conmpound. Exanple
@ Bps- (4- chl oro- phenyl ) - 2-[ 2- et hoxy- 4-
ethylN 10
[ -4, 5-di met hyl -4, 5-di hydr o-i m dazol e-|
‘ N- piperazin-l-yl)- acetamde CIl NO- NCC
PCD~~ In a manner anal ogous to the nethod
descri in exanple 5, 4,5-Bis-(4-chloro- 15
phenyl ) - 20[ 2- et hoxy- 4- ( 1- met hoxy- | - net hyl
-ethyl)-phenyl]-4,5-dinethyl -4,5

H Qh@drﬂrér@n@ﬂ?g@u@ th tREHRARYY deBEidip é’i@‘%npfl@%‘?tr&g YBLER*)-4.5-
perazin-1-yl - acetam de di hydrochl oride (Mat r|x

é@f(én@hI®r0cpherwl)92\é%r|$¢m0p®>ty -4-roethpsyrpbieay!)-d,5-divsethiy t4,5-
g’wlgéf '9%5@ ?ﬁg}bg%n%ﬁoy\gé evatshr%act%%pv"\’}ﬁ@& p&%zmone (Avocado
Organics) to give the title compound. HR-MS (ES, m/Z) calculated for
C32H3sN4O4Cl2 [(M+H)™] 609.2030, observed 609.2025.

Example 95
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethyl)-piperazin-1-yl]-

methanone

\_

Cl
g 03
N
) )
\

In a manner analogous to the method described in example 5, 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 was reacted with 1-(2-methanesulfonyl-
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chromat ogr aphy (Berger Instrument Multi-Gamll,
Dai cel ChiralPak ODO-H 3 x 25 20 cm 35 C at 100 bar,

we@baviossyizv t h 30% net hanol in carbon di oxi de) . PERERSD06/068748

(ES, mz) calculated for C36H44N504C12 [ ( MtH) +]

80 282l e St ﬁ%%n%? Rfigga W EIE N7 LLERS 2005110996)

{0 §ive (HSHIHIS Bbh’rpéuﬁd BisR(\S ¢BBo hrpz)ndetty hiledol 264 ANX®:3CI,
W)]%ﬂké%@»@%ﬂéﬁ%@hﬁﬁ& 5- di hydr o-i ni dazol - 1-yl }

-[ 4- (3- net hanesul f onyl -

propyl ) - pi perazin-1-yl]-methanone CI NO NC NO O
ND 5/ In a manner anal ogous to the nethod descri bed
Example®6e 5, 4, 5-bis-(4-chloro-
phenyl ) - 2-[ 2- et hoxy- 4- ( 1- net hoxy- 1- et hyl
ra&:t (tbS )SRYhMJS(JalsMJéhtﬂjmﬁihbylyl -24[25ethoxy-4-(1-methoxy-1-methyl-

dro-im dazol e-1-carb chloride was reacted with
?zth(y -RRaWHre3 lﬂ'msﬁml 4 %ﬂtﬂqu 1pripudazqiae
di hydrochl ori de (prepared as described in Fotouhi, N
S 10 WD 2005110996) to give the title corrpound as
nmi xPur e. The enantioners were then

cr tical fluid chromatography
kti-Gam ||, Daicel Chiral Pak
prcm 35 C at 100 bar, eluting with 30%
z i n carbon dioxide). HR. M5 (ES, ni2z)
cal cuI ated for C38H49NA05SC12 [ (M+H) +] 743. 2795,
bserved 743, 2795. le 100 .

6 zcsaligom 051 Brap-T BHIa anrensi 20 8. P9. 4By dn artgrous
fé%muﬂofuﬁmce'oo%hy&aolea@o 78 °C was added 2.5 M n-butyllthiym in
phenyl]-4,5-d 45d|hydr0|mdazol- 1-yl}-T4-(1,
fhextrmx (8% &mLar%Qdﬁﬁ mmol Aldrich) The reaction mixture was stirred at -78

belobya a”i@eagezﬁtgﬂgg@gﬁd@%ﬂ%é bAERanns: A98:d Catter 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 anhydrous 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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Cl N- O\ NGO N N OGSO In a manner anal ogous to
the nmet hod described in exanple 5, 4,5-bis-(4-chloro-

W@ b@npsp12- [ 2- et hoxy- 4- ( 1- met hoxy- 1- net hyl PCT/EP2006/068748

-ethyl)-phenyl]-4,5-di nethyl-4,5- _
We?%ﬁl&@rg:dg@;g %Iﬁglttﬁglﬁll}gqﬂ% l\’/\;ﬂ%yéo ncctéln?rral[e%einv‘@agcuroetgcgti\?e% -\@tﬁ&y-s- (1-

Aigthdiyopyietny ethl))-teingenazbne glio7bydr ochl ori de _
(exanple 22) to give the title conmpound as a racemc

M Xt uTg.g dd1gtie 8Nt 1cPEyS3 Ve nfethBR 1 SRRy RER)\DYenzene (5.15 g,
supercritical fluid chromatography (Berger I'nstrunent

RBISi mmodniniacetamiirite: (60 Oh) mgreakld i®losuggnignide38.33@9 g,

0] ' i % [ A4 .
3 YR s PR AT BT 2d oY 988 s v
S oEH SNHIPSEAp & ahid) olerniyBit. 7R vadtBen cohsentygdd in vacuo and the
755. 2792. Exanple 101 rac-1

tqsidis weRtgken inethraceiriey |Afervarbing wHesatyraiedsselpbon of
é@@Pbﬁ@lEg%ﬁ%Yéd)wﬁe%ana'bﬁﬁ[e, we\ ()Afg%pﬁugygrrl\gaérg}lgéﬁ%r dnhydrous
sodiiutm sulfadé. The solids were filtered off, and the filtrate was concentrated in

-(4S*,5R*) - 2- (4- - | -2-eth - ph -4 5-Di
Ve6id i give 5.9 6 ) Ay ethoni-dr oo e R A ethy) Behzene
la—gi”ghlﬁglgg\)neoiﬁo nmg, 0.13 mmol, exanple 2) and

thy

tri amne (92 uL, 0.65 mmol) in nethylene chloride
(3 ML ¥G5oRPE 1amine (10.15 mL, 58.10 mmol) was added to a solution of

2-ethoxy-1-iodo-4-(1-methoxy-1-methyl-ethyl)-benzene (9.3 g, 29.05 mmol) in
methanol (60 mL). Argon was bubbling through the mixture for 30 min and
palladium (Il) acetate (653 mg, 2.91 mmol) was added. The reaction flash was
flushed with carbon monoxide several times then stirred at 60 °C for 18 h under
a pressure of carbon monoxide (40 psi). The reaction mixture was concentrated
and the residue was taken in ethyl acetate. It was washed with water, brine and
dried over anhydrous sodium sulfate and concentrated. Purification of the 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 trimethylaluminum

to give the title compound.

Example 97
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-imidazole-1-carbonyl chloride

103



10

15

20

20 acetyl chloride (59 uL, Aldrich). The reaction
m xture was stirred at room tenperature overnight then

w@oceedonsat ed. Purification of the crude resi deer/Bp2006/068748

106 WD 2007/ 063013 PCT/ EP2006/ 068748 fl ash
%Frorratography/_(JZ g of silica gel, eluting with 5-30%
et i acetategin hexane) gave the title conpound

5 (ES, nlz) calculated for C31
§7. 2070, observed 537.2068. 5

-(4-tert-Butyl - 2- et hoxy-phenyl)-4,5-bis-(4
S enyl ) -4, 5-

dlnethyl 4, 5-di hydro-i m dazol -1-yl ] - 2- net hyl - pr opan- 1-
one G\ I N-O\NO C DL 10 In a manner

anal ogous to the nethod described in exanple 5,

I8 rlates aalodBius, 6 g Meiang Fesaribedin RmRIR 3 FAc SR )-

bis-(4-&hlelio- pif@ér’iW)l 242 -2titixybgr -enethoky-il indilg bbthyWashenyl]-4,5-
eact ed wth isobuty Wézpchl oride (Aldrich) to give the

dirmathy - +5rfiByaia: 1 FrDaZElesvasT 93cted Mil Rlicsgeng in the presence of
%?@ZH%%?@@M%WJM%&%?& observed 565. 2384,
Ampl e 1

[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-c
hl or o- phenyl )-4,5-di nmethyl- 4,5-di hydro-i
Exdazcie 913 yl']-cycl opropyl -methanone CI N \ I O- N

2-(4-{(4S,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

In a manner analogous to the method described in example 5, 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 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 II, 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 C3sH44NsO4Clo [(M+H)™] 680.2765, observed 680.2767.
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Cl 0 20 In a manner anal ogous to the nethod descri bed
in exanple 5, rac-(4S*, 5R¥)-2-

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

|)-4,5-di methyl-4,5-di hydro- 1 Himdazole was

ct e th cycl opropanecar bonyl chloride (Al drich)
Eﬁa %—gg\glo? WD 2007/ 063013 PCT/ EP2006/ 068748 t he

4 hé%&%"&%dﬁ@%“@?g a5 ST Tlredhonsgametnyi-

4 8-dimethyl-4,5-dih dro imidazol-1-yl}-[4-(3- methanesulfon |-
Ebhjg%SR)n]yg (4 tert-yButyI 3, et hoxy- pher){);I[) ( - bi s-(4-cy

mcmyb ppezin-14/]sngihasongl - 4, 5-di  hydro-i

m dazol - 1-yl]-cycl obutyl -nethanone CI O \ | N- \ N
ner anal ogous to the nethod descri bed

ra -(4S* 5R*)-2- 10

ydro- 1 H-| m dazol e was react ed

Io\chl oride (Aldrich) to give
M5 (ES, nmlz) cal cul ated for

QI\/HrH) +] 577.2383, observed 577.2382.

~(4-tert-Butyl - 2-et hoxy-phenyl)-4,5-bis-(4
O I\(yvo—/phenyl)-4, 5- di nethyl-4,5-di hydro-i

mydazol - 1-yl]-3-net hyl -butan-1-one CI \ I N- O \ N
c

In a manner analogous to the method described in example 5, 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 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 chromatography (Berger
Instrument Multi-Gram Il, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar,
eluting with 30% methanol in carbon dioxide). HR-MS (ES, m/z) calculated for
CssHaeN4OsSCl2 [(M+H)*] 743.2795, observed 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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/7 20 In a manner anal ogous to the method descri bed
in exanple 5, rac-(4S*, 5R¥)-2-

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

[)-4,5-di nmethyl-4,5-di hydro- 1 Himdazol e was
reacted wth 3-nmethyl -butyryl chloride (Aldrich) to
jve the titley conmpound. HR-M5S (ES, niz) calcul ated
AHAIN202C12 [ (M+H) +] 579. 2540, observed

579 08 2007/ 063013 PCT/ EP2006/ 068748
Exanpl e O%_é ,>_éo
1-[ A N 2- ( ertx Butyl - 2- et hoxy- phenyl ) -4, 5-bis-(4
-ch - bh )-4,5-
=K, 5-di hydr o-i m dazol - 1-yl ] - 3- phenyl - propan- 1-
one MFIQIRO \'l -\ NC DO 5 In a manner anal ogous
to the hod described in exanple 5, rac-(4S*, 5R*)-2-
(4¢t ent - butyl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl or o- pheny
1(934 -di nethyl-4,5-di hydro- 1 Himdazole was

icted with 3- phenyl propi onyl chloride (Aldrich) to
give the title conmpound. HR-M5S (ES, niz) calcul ated

for C38H41N202C12 I\/Hr—le +;1 10 627.2540, observed
Bpa Manper anglogey ethod described in éxample 5 4 5-bis-(4-chloro-

6h%ﬁﬁf2ﬁ@e’d¥o>(ﬁ4 f— éﬁetﬁHWH - P BN PRREW L 2 8- Rty (45
dlhlydtmyhldaZﬁledi -hgdony| ofildade WwasTreaateblomiyt |1-ble hxbowa-tatitahydro-
SH-tﬁop§rar§-4lyl)(-)piberazine dihydrochloride (example 22) to give the title

compound as a racemic mixture. The enantiomers were then separated by
supercritical fluid chromatography (Berger Instrument Multi-Gram |l, 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 C3sHagsN4OsSCly [(M+H)™]
755.2795, observed 755.2792.

Example 101
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

)

CI o
CI Bto

To a solution of rac-(4S*,5R*)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-
phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazole (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 stirred at room

temperature overnight then concentrated. Purification of the crude residue by
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\ C 0 15 NC In a manner anal ogous to the nethod
described in exanple 5, rac-(4S*, 5R*) - 2-

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

|)-4,5-di methyl-4,5-di hydro- 1 Himdazole was

l ( 4 .

ROER bl S b e S5 By
hexar&3 gaveNBe 2 Zohipddurd+b 6612 8@9 mbm \E8, m/2) calculated
624, 2177. 109 WO 2007/ 063013 P T/ E 06/ 068748
fgg;;;mlﬁ@l\[g@gmg[ M-+H)*] 537.2070, observed 537.2068.
[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-c
hl or o- phenyl )-4,5-di nmethyl- 4,5-di hydro-i
Exdeyde 102yl | -furan-2-yl -nethanone CI N \ | O- \ C
A SR BB R SNShoS0S 12 s DS TGS, SesehLpsd

t - hl or o- pheny
ity aNaE ool Phpi g i Lang o1
reacted with fyran 2-carbonyl chloride (Aldrich) to

conpound. HR-M5 (ES, m z) cal cul at ed
i 5N20C12 [(I\/HrH) +] 589.2019, 10 observed

-But yl - 2- et hoxy- phenyl ) -4, 5-bi s-(4-c
\ i methyl- 4,5-di hydro-i
1- ]O - met hanone CI N

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/z) calculated for Cs3H37N202Clz [(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

o >
O .
o

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 cyclopropanecarbonyl chloride (Aldrich) to give
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\'l O-\ C O 15 In a manner anal ogous to the nethod
described in exanple 5, rac-(4S*, 5R*) - 2-

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

l)-4,5-di msthyl 4,5-di hydro- 1 Himdazole was

I Sybbid Mg b Baligtod MG rB e e

@@E@?W@B@Qe@(s%ﬁ)gﬁh 599. 2227, observed 599. 2223.
110 WO 2007/ 063013 PCT/ EP2006/ 068748 Exanpl e 108

rac-[ (4S*,5R*)-2-(4-tert-Butyl - 2- et hoxy- phenyl ) -4, 5-bi

gxéﬂ*n@@mréo phenyl ) - 4, 5-

5-di hydro-im dazol -1-yl ] - (4- met hoxy- phenyl)
HAB13RIAD1(4- teEBUNYI-2-ethoRy-phen@ll)-ACh-bis-(4chloraphranylp, 5-dimethy |-

I h I
AR ket g5 TR hOGb G RS ohg’ e e ®
(4-tert-butyl«2-ethoxy-phenyl)-4,5-bis-(4-chloro-pheny

nmet hyl -4, 5-di hydro- 1 Him dazole was
rea with 8- nmet hoxybenzoyl chloride (Aldrich) to

gi vett Q ti coppound. HR-M5 (ES, m z) cal cul at ed
for 9 H) +] 629.2332, observed

629

rac , c%] 2- (4 tert-Butyl -2-ethoxy-phenyl)-4, 5-bi
s 4: enyl)-4,5- 15

di met hyl 5-di hydro-i m dazol -1-yl]-(4-chl oro-phenyl) -

met hanone

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 cyclobutanecarbonyl chloride (Aldrich) to give the
title compound. HR-MS (ES, m/z) calculated for C34HagsN2O2Clo [(M+H)']
577.2383, observed 577.2382.

Example 105
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]-3-methyl-butan-1-one

)

Cl
( OCE
N
X
Oy
Cl 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-phenyl)-4,5-dimethyl-4,5-dihydro-
1H-imidazole was reacted with 3-methyl-butyryl chloride (Aldrich) to give the title
compound. HR-MS (ES, m/z) calculated for C34H41N202Clz [(M+H)*] 579.2540,

observed 579.2543.
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C N \V1I O-\Cd O d In a manner anal ogous to the
nmet hod described in exanple 5, rac-(4S*, 5R*)-2-

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

l)-4,5-di methyl-4,5-di hydro- 20 1 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

Eqanplé HBeN203C13 [ (MrH) +] 633. 1837, observed

633 1838. 111 WO 2007/ 063013 PCT/ EP2006/ 068748
g\ﬁ)ﬁg -21(8-tert-Butyl-2- ethoxy phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-

R SR PR Y

hydrolH-lm azoIeCI NOCI I n a manner

| egous to the nethod descrlbed in exanple 2,

@ chl or ophenyl ) - 2, 3- but anedi am ne was
rt - pbut yl - 5- chl or o- 2- et hoxy- benzoic

epared as descri bed in Fotouhi,

N. gt} O 2005110996) in the presence of

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

y-1 -nethyl -

ppenyl | -4, 5-di net hyl - 4, 5-di hydr o-i m dazol e-| -ca
rbonyl chloride C

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 3-phenyl-propionyl chloride (Aldrich) to give the
title compound. HR-MS (ES, m/z) calculated for CagHa1N2O2Clo [(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-dihydro-imidazole-1-carbonyl]-benzonitrile

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-benzoyl chloride (Aldrich) to give the title
compound. HR-MS (ES, m/z) calculated for C37H3sN3zO2Clo [(M+H)*] 624.2179,
observed 624.2177.
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r- NO NC d DC | O15 In a manner anal ogous to
the nmet hod described in exanple 3, rac-(4S*,5R*)-4, 5-
whe®s0dochl or o- phenyl ) - 2-[ 2- et hoxy- 4- ( 1- net hoXBRETEP2006/068748
- et hyl - et hyl ) - phenyl ] -4, 5- di net hyl -4, 5-di hydro-1
'5 ] g3pke was react ed with phosgene in the presence
lam ne to give the title conpound. 112 WO
EQSHFQGM%@BM)E@Z@W Ghéh I)-4;_5@!1@t@cﬂlbﬁo-phenyl?-4,5-dimethyl-
%48, 5R)-2-(4-tert-Butyl-5-chl oro-2-ethoxy-phenyl)-4,5
4 5-dihydiocimnigazalphghjyranA-gl-methanone
di net hyl - 4, 5-qi hydro-i m dazol -1-yl]-[4-(3-nmethanesul fo
| - propyl )-pi%erazi n-1-yl]- 5 nethanone CI N O N C
In a manner anal ogous to the nethod
rac-(4S*,5R*)-2

nesul f onyl - propyl ) - pi per azi ne

ride (prepared as described in Fotouhi, N

. 2005110996) to give the racemc

rac- (4S*,5R*)-2-(4-tert-butyl-5-chl oro-2-et hoxy-phenyl
)-4,5-bis-

(rda ot roves gplatgous-td the diateod gesdrilfedinhgdmmple b, dazt1S*15R*)-2-

- 4- (3 hanesul f onyl -. , :
U bt By Bprsehadi ey P RRierdr o RaRTYAN A Semeyt 5-cinyclro-
PH-ihli@a I8 WasHeBERJith furan-2-carbonyl chioride (Aldrich) to give the title
compound. HR-MS (ES, m/z) calculated for C34H35N203Cl2 [(M+H)*] 589.2019,
observed 589.2017.

Example 109
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-
4,5-dihydro-imidazol-1-yl]-phenyl-methanone

o )
¢

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 benzoyl chloride (Aldrich) to give the title
compound. HR-MS (ES, m/z) calculated for C3sHazN2O2Clo [(M+H)*] 599.2227,
observed 599.2223.
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15 supercritical fluid chromatography (Berger
Instrument Multi-Gamll, Daicel Chiral Pak OD-H 3 x

wW@200¢/0%3085 C at 100 bar, eluting with 25% net hBeDEP1006/068748

carbon di oxi de) gave the title compound. HR- M5 (ES,
m z) cal culated for C38H48N404SCl3 [ (M+H) +] 761. 2457,
observed 761.2460. 20 Exanple 115

Exéﬁ_rdI%%BSR) 2-(4-tert- Butyl 5-chl or o- 2- et hoxy- phenyl
or o0- phe

ﬁacst (49 mﬁ_Bﬁ)y? (4 féfﬁﬁtﬁy'& GYHWo%tmya -4, 5his-HhrYlorophgay .5

el BT kAT Foraor ) TR R Odemy-metbgene,

manner anal ogous to the nmethod described in exanple 5,

hG-£4S*, bR*) -2- (4-tert-butyl-5-ch
e hoxyOhenyI) 4, 5- bi s- (4-chl or o- phenyl ) - 4, 5- di

gtam de di hydrochloride (Matrix
gt [ he racem c
{%— s 5R*) 2-(4-

)-4,5-di msthyl -4, 5-

di hydpo-1 m dazol e-1| - car bonyl ] - pi perazin-1-yl}-acetamd
e. Chiral separation of the enantioners by
supercritical fluid chromatography (Berger I|nstrunent

It - 1B |_Chiral P .
R e mapiodgi P RS FHatios BosCTRa e e Sn/ BatAS SR
(- Port ey A Rok/ 1oL & SOERG HorathYRIGES: i fietiyl-4.5-dihyaro-
bbsendazdle agis2¢actted wWittadphethoxgoarkzoyl chlorlde (Aldrlch) to give the

ifEroPpong HRAIBIES; b3 Bloplotifor Caf oS EMRP

BBy I28R2405saty by 8P9-d3B7dazol e- | - car bonyl ] - pi perazin-1-y
| }-1- norpholi n-4-yl-ethanone Cl

Example 111
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-chloro-phenyl)-methanone

)

Cl
(U OCE
N
X
()
Cl 0

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 4-chlorobenzoyl chloride (Aldrich) to give the title
compound. HR-MS (ES, m/z) calculated for C3sH3sN20O3Clz [(M+H)*] 633.1837,
observed 633.1838.
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I O NV\VNC OC N ONom a 20 In a manner
anal ogous to the nethod described in exanple 5,

WO 2070683813 5R*) - 2- (4-tert-butyl-5-ch PCT/EP2006/068748

| or o- 2- et hoxy- phenyl ) -4, 5- bi s- (4-chl oro- phenyl ) -4, 5-di
met hyl -4,5- 114 WO 2007/ 063013 PCT/ EP2006/ 068748
di hydro-1 Him dazole was reacted with 1

Exampleie- 4- yl - 2- pi perazin-1 -yl - ethanone (Gakwood
Proguctsi to give the title compound. HR-M5 (ES, m z)
pad- R are ) W&&%@H@W enkPB4 B848-(4-chloro-phenyl
obsgﬁved 68(2(2845 h'éla nple 117 p‘ﬂ W phenyl)-

f# Zcdipfetisyl- %ﬁ?‘qlhwreﬂ-/ﬂemldalgle)/l -5-chl or o- 2- et hoxy- pheny
l)-4,5- b|s (4 chl oro-

-4, 5-di hydro-imdazol -1-yl]-(4-dim
Qerldln-l-yl)- methanone CI \ | N- O \

‘ a manner anal ogous to the method
, rac-(4S*,5Rx)-2-

Yy
ﬁg et hoxy pheﬁkll) 4,5-bi s-(4-chl oro-phenyl) -4, 5-di
thyl -4,5- dihydro-1 Himdazole was reacted with
di met hyl - pi peri din-4-yl-amne (Al drich) to ive the
tn @ MEenFeGREOUSHO N (rethogdescriRactinl &esp!e ¢k meso-2,3-bis-(4-

gﬁgm%%gﬂu@#&glarlmne was reacted with 4-tert-butyl-5-chloro-2-ethoxy-

benzoic acid methyl ester (prepared as described in Fotouhi, N. et al. WO
2005110996) in the presence of trimethylaluminum to give the title compound.

Example 113

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-imidazole-1-carbonyl chloride

Cl

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-1H-imidazole was reacted with phosgene in the presence of

triethylamine to give the title compound.
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15 683. 2681, observed 683. 2681. Exanple 118
rac-[ (4S*,5R*)-2-(4-tert-Butyl-5-chl oro-2-ethoxy-pheny

WO 2004/080m3 s- (4- chl or o- PCT/EP2006/068748

phenyl ) -4, 5-di net hyl - 4, 5-di hydro-i m dazol - 1-yl ] - (4- pyr
rolidin-1-yl-piperidin-1-yl)- 20 methanone CI N- O \
NC C 115 W 2007/063013 PCT/ EP2006/ 068748 In a

nner. | ogous to the nethod described in exanple 5,
,"’(QJ'%*EER*) 2- (4-tert-butyl-5-ch

BB i- Et%?e%fa?g?ﬁi’%c%lof@ Erﬁt%aéaééa%iﬁ%e SrdieHpicrphony)-4.5-
RS R A g i 1)

mm&mmzms [ (M+H) +] 700. 2838, observed 709. 2836.
Exanple 119

rac:[ 1, 4' ] Bi pi pe\;i dinyl-1"-yl-[(4S*,5R*)-2-(4-tert-but
e#lgr o- 2- ehoxy- phenyl ) - 10

4 cf)l org-pheny! ) -4, 5- di net hyl - 4, 5-di hydr o- i ni

“yI T~ net QEE} VI N-O\NO d NCln

a man tal 000 he net hod described in exanpl e
5, 4-tert-butyl-5-ch

N

| ory §B%Lenyp§ 4, 5-bi s- (4- chl or o- phenyl ) - 4, 5-d
met hyl - 4{5- L5 di hydro-1 H i m dazole was reacted with
bl X' ] bi ridinyl (Aldrich) to give the title

'S

/

In a manner analogous to the method described in example 5, 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 was reacted with 1-(3-methanesulfonyl-propyl)-piperazine
dihydrochloride (prepared as described in Fotouhi, N. ef al. WO 2005110996) to
give the racemic 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-(3-methanesulfonyl-
propyl)-piperazin-1-yl]-methanone. Chiral separation of the enantiomers by
supercritical fluid chromatography (Berger Instrument Multi-Gram |l, Daicel
ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 25% methanol in
carbon dioxide) gave the title compound. HR-MS (ES, m/z) calculated for
C3sH1sN4O4SCl; [(M+H)*] 761.2457, observed 761.2460.

Example 115

2-{4-[(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]-piperazin-1-yl}-acetamide
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compound. HR-MS (ES, m z) cal culated for C4oHS50N402C13
[ (MtH) +] 723.2994, observed 723.2997. Exanple 120 20
WO 2070d30i 4S*, 5R*) - 2- (4-tert - But yl - 5- chl or 0- 2- BCTTBR200@068748
enyl ) -4, 5-bi s-(4-chl oro-
phenyl) -4, 5-dimet hyl - 4, 5- di hydr o-i m dazol e- 1- car bonyl ]
\%I peridin-4-y\}- carbamc acid tert-butyl ester 116
/06301@ PCT/ EP2006/ 068748 CIl NO NC C NO

0 )Q lq a anal ogous to the nethod descri bed
in exanp e S 4S*  5R*)-2- (4-tert-butyl-5-ch

| or g-R¢ e ; -4, 5-Dbi s-(4-chl oro-phenyl) -4, 5-di
met dro-1 Himdazole was reacted with

ipe grnN4 -carbamic acid tert-butyl ester

(Al@lrl o give the title conpound. HR-M5 (ES, ni2z)
cal §ul for C40HS50N404C13 [ (M+H) +] 755. 2892,
pqhserved 755. 2895. Exanple 121 10

rac- (4S*, 5R*) - 4, 5- Bi s- (4- chl or o- phenyl ) - 2- ( 2- ethoxy 4-
trifluoronethyl - phenyl) 4, 5 dlnethyl 4, 5- dlhydro
Himdazole CI O NF Toasolutlon

mmwamatqgwsa@rtwqmd 6@%2@?39' Acamye$, r@@r (48'85R")-2-
gﬁ"gért bu%f g;@ﬁ%@%gﬁpg&ﬁién‘é@_—ﬂgg-bg%-h@&ﬂ|or&-?)@le%%-4‘f\§-ﬁﬁnethyl-4,5-
5 dihydro-1H-imidazole was reacted with 2-piperazin-1-yl-acetamide
dihydrochloride (Matrix Scientific) to give the racemic 2-rac-{4-[(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]-piperazin-1-yl}-acetamide. Chiral separation of the
enantiomers by supercritical fluid chromatography (Berger Instrument Multi-Gram
10 1l, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar, eluting with 25%
methanol in carbon dioxide) gave the title compound. HR-MS (ES, m/z)

calculated for CzsH3N503Cl3 [(M+H)™] 698.2426, observed 698.2431.

Example 116
15  rac-(2-{4-[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]-piperazin-1-yl}-1-

morpholin-4-yl-ethanone

)

Cl
S
N
\
“

20 In a manner analogous to the method described in example 5, rac-(4S*,5R*)-2-

(4-tert-butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
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60. 645 nmmol ) and ethyl iodide (7.68 nL, 97.032 nmol).
The reaction m xture was heated at gentle reflux for

wal2dv7pém concentrated in vacuo. The resi due WeGT/EPRKEOK8748

in petroleumether and water, and the Iayers wer e

SR By A e T S G BT L R B
bihanené IXakwdbueRtogves) &ﬂﬁydrtﬁelﬂtlé@dmmuﬁw fHRAMS (ES, m/2)
filtered and concentrate Purification of the crude

palsuiaiRd 5y GarleNsBhbbiiVoth 3 Fep- 3645y Obsewied; 168 345,
eluting with 10% et hyl acetate in hexane) gave
2-ethoxy-4-trifluoronethyl- benzoic acid ethyl ester
Exampleriii&ss oil (4.68 g, 74% 117 WD 2007/ 063013

R I S T

' l L
sk et s s P
getikanane t he presence of trinethylaluminumto give

the title conpound. HR-M5 (ES, mz) calculated for
6H24N2033C1§5 [ (MtH) +] 507.1213, observed 507.1207.

- Bi s- (4-chl or o- phenyl ) - 2- ( 2- et hoxy- 4-
eyl )-4,5- di methyl-4,5-di

~caxbonyl chloride Q1 0 N- FF \ N
Apnner anal ogous to the nethod

de D |noexan'p e 3, rac-(4S*,5R*)-4, 5-

bi s-( 4@r o- phenyl ) -2- (2- et hoxy-4-trifl uoronethyl - ph
enyl ) - 2di net hyl -4,5- di hydro-1 Himdazol e was
reactgd wi th phosgene in the presence of 15
triethylamne to give the title conpound. Exanple 123
rac-4-[(4S*,5R*) -4, 5-Bi s-(4-chl oro- phenyl ) - 2-(2- et hoxy
-4-trifluoronethyl-phenyl)-

I41 5mhmmr taylatolcbrsdo hiyel nethod dezordeedlinosdappiy 5], +p6-pE8a2R*)-2-

(4 tert butyI SCIchIoro 2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-
dihydro-1H-imidazole was reacted with dimethyl-piperidin-4-yl-amine (Aldrich) to
give the title compound. HR-MS (ES, m/z) calculated for C37H16N4O2Cls [(M+H)"]
683.2681, observed 683.2681.

Example 118

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-pyrrolidin-1-yl-piperidin-1-yl)-

methanone

O
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O N-F NF C NONon{ H20 O In a manner
anal ogous to the nethod described in exanple 5,

WO 207063813 5R*) - 4, 5- PCT/EP2006/068748

bi s- (4-chl or o- phenyl ) -2-(2-ethoxy-4-trifl uoronethyl-ph
enyl)-4,5-dinmethyl-4,5- 118 WO 2007/ 063013
PCT/ EP2006/ 068748 di hydro-i m dazol e-1 -car bonyl

nhda oidrther\wmal dgpaette dhavinidihéd peperiset mmnﬁp%@caé@ 4S* 5R*)-2-
anics) to give the title conpound

@a s o s ek B M oy B A ety 4,5

(R8I 78k kg dihep. el 4 ol Lykpipeycins igisp ©
gwye-thettltlefcbgtp?omnrnelt h'yFR “(Aj@mélsy ln)/z)4caﬂet:)lailatelci for .039H48N.402C]?|3 [(M+H)+]
4, 5-di azol e-1-car bon - pi perazi n-1-

%ﬁt"%ﬁﬁn%%erv@ﬁwésaﬁ@ﬁ FONEFO N UN G-101n 8

manner anal ogous to the nethod described in exanple 5,
rac- (4S*,5R*) -4, 5-
Moro phenyl) 2-(2-ethoxy-4-trifluoromethyl -ph

il on 7 PR OREY el 4 A P2 LRI PhOF BefigronZ el pheny)

4A-gisi(@boniére- p&hé&@ti‘s ~difriektey |- 205 @‘o nhﬁ*a&@l (?g -m8&thahone
cal cul at ed for 3H34N403F3C12 [ (M+H) +] 661

%?served 661. N947. 15

@

In a manner analogous to the method described in example 5, 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 was reacted with [1,4']bipiperidinyl (Aldrich) to give the title
compound. HR-MS (ES, m/z) calculated for C4oHs0N4O2Clz [(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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Exanpl e 125
[ (4S, 5R) -4, 5-Bi s- (4-chl oro-phenyl)-2-(2-ethoxy-4-trifl

wa@ erenetony | - phenyl ) - 4, 5- PCT/EP2006/068748

di met hyl - 4, 5- di hydr o-i m dazol -1-yl]-[ 4-(3-nmet hanesul fo
nyl - propyl ) - pi perazin-1-yl]- methanone CI O NF NF
G NO Q 20 119 2007/ 063013 PCT/ EP2006/ 068748 In a
al ogougy'to the nethod described in exanple 5,

rac- (4s H -

bi s- (4- chloro nh -2-(2-ethoxy-4-trifluoronethyl-ph
enyl ) - A4 . A, 5\ di hydro-im dazol e- 1-car bonyl
chl ori 4s

(SCt egywi th 1-(3-net hanesul fonyl -
pr apy . azrne di hydrochl oride (prepared as
descrbbec{:; Fotouhi, N et al. 5 WD 2005110996) to
em c
7%\ SN H SR*) - 4, 5- bi s- (4-chl oro- phenyl) 2-

thoxy 4-trifluoronethyl-phenyl)-4,5-dinethyl-4,5-d

|hydro i mdazol -1-yl]-[4-(3-
nmet hanesul f onyl - propyl ) - pi perazi n-1-yl ] - net hanone.

(Pha hedn e pankigovs tOfthé heethemasberilier i ebgarmleeﬂ ¢a¢ (4$’a$R* -2-
fluid chromat ography (Berger | nstrument

(4-ferbayiysp-aerPA-pRIOmhemy )sé . oigir- Cb@r@péﬂ@n!% %Qrmethw -4,5-

R e A T S

ESBHAINGOHSIBANLE thd tifid-Lainpdded 2 GIRMDHESy mez) CARO.I2eador
6 .
EATBNQICIE Hv+ 3 7552898, QoerveR75588%Keny | ) - 2 (2- et h

oxy-4-trifluoromethyl- 15

Ehenyl ) -4, 5-di net hyl - 4, 5-di hydro-i m dazol e- 1- car bonyl ]
ExapwleAi2d- 1-yl }-1- norpholi n-4-yl-ethanone C 0 NF
M&(45* 5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-

dimethyl-4,5-dihydro-1H-imidazole

Cl I

To a solution of 2-hydroxy-4-trifluoromethyl-benzoic acid (5 g, 24.258 mmol,
Matrix Scientific) 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 (40g of silica gel,
eluting with 10% ethyl acetate in hexane) gave 2-ethoxy-4-trifluoromethyl-

benzoic acid ethyl ester as colorless oil (4.68 g, 74%).
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Cl NOON N ci In a mnner anal ogous to the nethod
described in exanple 5, rac-(4S*,5R*)-4,5- 20

whe®70d0chl or o- phenyl ) - 2- (2- et hoxy-4-trifl uor oret/Apioo@bss748

enyl ) -4, 5-di net hyl -4, 5- di hydro-im dazol e- 1 car bonyl

Lo L8 SHEIAE o d RSB ool meso-2.-

bi@e(4t¢md>@pﬁ@ﬁplwraibutdﬁiemmuhéswawe@ct@daMHIzaémd)xflmr
C37HAINSOAF3C12 [ (MtH) +] 746. 2482, observed 746.2483.
ElupseRpihyl-benzoic acid ethyl ester in the presence of trimethylaluminum to

bivE: tﬁéﬁue%%quné Bis: A;né ﬁg,' 0597 elemutey for B85 RR¥,4r,

uor one
HMﬂféi)h]ﬁO?MBmildt;e@lrmd B)dd20V- 1-yl ] - (4- et hanesul f onyl -
pi perazin-1-yl)-nmet hanone 120 WO 2007/ 063013
PCT/ EP2006/ 068748 CI 0 NF NF C rNNJ ~S, 0, O
In a manner anal ogous to the nmethod described in

2 rac-(4S*, 5R*) - 4, 5-

i S - = 2- (~2nE 0y = iAf | = AE.
T4 P SRS loLs phenRh 2o obl OB R Y Lofohy)-4.5
dimhathi/le, Svaibydreaatigalzole-thcarbe ryllchifeild f onyl -
pi perazine (Al drich) to give the title conmpound. HR- M5

ES, n12) cal Iat ed for C33H36NAOAASF3C12 [ ( M+H) +]

i‘ 7 obs ved 711.1786. Exanple 128 10

rac b | 5R*) =4, 5- BI - (4-chl oro- phenyl ) - 2- ( 2- et hoxy- 4-
trif h ) 4, 5-

di mety - mdazole 1-carboxylic acid (1

- e U)konyl p| perldln 4- yl)-am de Cl

In a manner analogous to the method described in example 3, rac-(4S*,5R*)-4,5-
bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-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

rac-4-[(4S*,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-trifluoromethyl-phenyl)-4,5-dimethyl-4,5-
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O NF NF d HNN 0=5=0 1 15 In a manner
anal ogous to the nethod described in exanple 5,

WO 207063813 5R*) - 4, 5- PCT/EP2006/068748

bi s- (4-chl or o- phenyl ) -2-(2-ethoxy-4-trifl uoronethyl -

ARy E1o-(uBe e i e Y W kR ERAM SR 5%’39%2%64”00%0

(ngamb@)rtb gree (Y eacedpesndle sIR-MS: (ESymBadakeavated foD.
V\02004069139¥ toc%6 e the title conpound.

Q&H@'e@ﬁs% kWM+ehT@d st 4R rdbserveyl e331888104SF3C12

[(MrH) +] 711. 1781, observed 711.1778. 121 WO

2007/ 063013 PCT/ EP2006/ 068748 Exanpl e 129

Exanild 3245R*) - 4, 5- Bi s- (4-chl or o- phenyl ) - 2- (2- et hoxy- 4

-t rifl h
&1t W B rRREEY 21 2 op A W R
hl
E'Q@"\“%”%‘ %f%étw"’%%@éP iRl B M BRe iy F-iefhanone
described in anple 5, rac-(4S*,5R*)-4, 5-
S 44 henyl ) - 2- (2- et hoxy-4-trifl uoromet hyl - ph
eny -4,5- 10 di hydro-im dazole-1

- met 4 9 n\4Fyl piperazine (Oakwood Products)
iR titre cofipound. HR-MS (ES, mn z)
C37HA3N502F3C12 [ (M+H) +] 716. 2741,

Ghcorved A
bservegd Al6.2746. Exanple 130 15
rac-[ (4*/5R*) -4, 5-Bi s-(4-chl oro-phenyl)-2-(2-ethoxy-4

-t r PKuor onet hyl - phenyl ) -

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-acetyl-piperazine
(Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
Ca3H3aN4OsF3Clo [(M+H)*] 661.1955, observed 661.1947.

Example 125

[(4S,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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25

4, 5-di met hyl - 4, 5-di hydro-i m dazol - 1-yl ] - (4- nor phol i n-4
-yl -piperidin-1 -yl)- nmethanone CI O NFF \ NF a

w@2@m286300 2007/ 063013 PCT/ EP2006/ 068748 | n a NBELTEP2006/068748

anal ogous to the nmethod described in exanple 5,

74 e B plodtnS 1o the mettod desgribert i ©AMRIE Syidgi4S R4
Bizy(4) cilo o~ Sherat ag( 2fétﬁoxyd44nmdjdbonmmmbﬁrumaﬁhﬁ@mw -4,5-

chloride was reacted w th 4-piperidin-4- mor phol i ne
dikydra-trrazelegt-¢arbony! ehlpride wasgeanigd VHF@ ﬂ/g3(rggthama§ylfonyl-

BN By SRRHONGBI o L Medbiibed RPFBERA. N. o al

4: 0] 2]Eol()5$’t 0858))to4yike aesra(cérmm Fao- G TERY 14, 5-Dig-24-ehlooophényl)-2-
-1r th

-tk RO e B RD N i isustsgto=4,B v ayivaaap g 14-(3
B T B P er 1 b hnalote Sl se/Hion B the
snantame¢ sy, Stmgrcme&l fluid chromatography (Berger Instrument Multi-Gram

B Driech EBl AlFRAIE.R 25 gt o A {00 B £ S RFB R

AlekRandl e VBB oheR6XiaE) Yaldthe fi Mémwo@h@eH'FﬂMEgéé m/z
(Aldrich) to give the'title coirzr};ound HR- M5 (E

ealculated & Goolrl2oNa@2EB 3™ GiMadl'D 789 @Oﬂﬂ+pb%&ed§$@ 2094
observed 634.1846. Exanple 132

rac-[ (4S*, 5R*) -4, 5-Bi s-(4-chl oro-phenyl)-2-(2-ethoxy-4
Exandfpledi2eénet hyl - phenyl ) -

rac-2-{4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-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-ethanone (Oakwood Products) to give the title compound. HR-MS
(ES, m/2) calculated for C37H41NsO4F3Clo [(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
120
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4, 5-di net hyl -4, 5-di hydro-i m dazol - 1-yl ] - (4- hydroxyneth

W@ boopiogsens di n-1-yl)- nmethanone CI O N - F F PCHFEEI00608748

HO 123 WD 2007/ 063013 PCT/ EP2006/ 068748 | n a nanner

anal ogous to he met hod described in exanple 5,

4S*, 5R¥) -

/ chloroophenyl) 2- (2-ethoxy-4-trifluoronethyl-ph

A p- @i meyhyl - 45- di hydro-imdazole-1 -carbonyl
S Yo Enth pi peri din-4-yl -met hano

23\ N e\Ye e title conpound. HR- M5 (ES,

ull\at ed for 5 C33H35N4303F3C12 [ ( M+H) +]

. ~NObserved 648. 2006. Exanple 133

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

-tryfl nmet hyl - phenyl ) - 4, 5-di net hyl - 4, 5-di hydr o-i

m daz® - 1-yl]-[4-(2- hydroxy-ethyl)-piperidin-1-yl] 10

metianShe G O NFF NFC NO HOIn a manner

anal ogous to the nmethod described in exanple 5,

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

giné mefrzr@g |a‘P1'éR)‘g{%Jl‘J§%|t9le %re(tﬁo%egéryoé& ol dXAniE BTREAYASDHR)-4,5-

bISHﬂmmeﬁqu) %421e&mwoﬁynlflmomimmsylbéa@ﬂmeWt A,5-

%&gr' dh Ha;ﬂgr\)s-gt %%%?/L;?@yr@é:wc@%l)rgggtg%f%&ﬁ e%hanesu?fonyl-
CiperE A NS ORIDAEA R0l §idd theHit §68mPBd0aAd. IFseAY EES 661z) ZhRdlated for

Ca3HzsN4O4SF3Clo [(M+H)+] 711.1781, observed 711.1786.

Example 128
rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid (1-methanesulfonyl-piperidin-4-

yl)-amide

N

O=S=
I

o)

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-methanesulfonyl-
piperidin-4-ylamine (prepared as described by Bartkovitz, D. J. et al.
W02004069139) to give the title compound. HR-MS (ES, m/z) calculated for
C33HasN4O4SF3sClz [(M+H)*] 711.1781, observed 711.1778.
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Exanpl e 134 20 rac-1
-[(4S*,5R*) -4, 5-Bi s-(4-chl oro-phenyl ) -2-(2-ethoxy-4-tr

wo tdoaoeonet hyl - phenyl ) - PCT/EP2006/068748

4, 5-di net hyl -4, 5-di hydro-i m dazol e-1

-carbonyl ] - pi peridi ne-4-carboxylic acid amde 124 WO
2007/ 063013 PCT/ EP2006/068748 Cl O N- FF NFC
Ex@ngmag I'n a manner anal ogous to the met hod

bed I n rac- (4S*
RS SR bf & BRady Y o/0: Pt 2o A HY-DPRNY)-

MRS i Ee s i e e

gdintbthamalee (1 soni pecotani de, Al drich) to give the
title conpound. HR-M5 (ES, niz) calculated for
3H34N403F3C§ [ (MrH) +] 661. 1955, observed 662. 1955.

rac* 5R*) -4, 5- Bi - (4-chl oro- phenyl ) - 2- ( 2- et hoxy- 4-
trif h }:) 4, 5-
di 4 m dazol e-|-carboxylic acid

bi s hd:)tozlethylfamdeCION-FF NF O HX
KA manner anal ogous to the nethod
descrl ged yn exanple 5, rac-(4S*,5R*)-4,5 15
bIS (4 or o- phenyl ) - 2- (2- et hoxy-4-trifl uoronethyl - ph
K‘FTN4 5-di et hyl -4, 5- di hydro-i ni dazol e- 1- car bonyl
e was reacted with bis-(2-hydroxyethyl)-

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-methyl-4-piperidin-4-yl-
piperazine (Oakwood Products) to give the title compound. HR-MS (ES, m/z2)
calculated for C37H43N502F3Clo [(M+H)] 716.2741, observed 716.2746.

Example 130

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
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amne (Sigm) to give the title conpound. HR-M5 (ES,
m z) calculated for C31 H33N304F3C12 [ ( M+H) +]

Wo3B706d8083 observed 638.1797. 20 Exanpl e 136 PCT/EP2006/068748

rac- (4S*, 5R*) -4, 5-Bi s- (4-chl or o- phenyl ) - 2- ( 2- et hoxy- 4-

AL R SRHRRIFIN bl dssriven bpimel o a4 5745
bie-(@- eHilonedp W)pm@sdtaomd@rmmwﬂ%wma.metm 4.5

PCT/ EP2006/ 068748 NFF \ NFCd HNO OH
ﬂwygr%ﬁﬂﬁ'@@'ﬁnhp@wy' eRjotifR WastRaatedeyidh fHdReigN-4-yl-

)i

R eI R Rl s 0 e, K YRUGS ehgiogitod for
@@ékhbl\l@ﬁ%@l;pﬁh/hﬁ )?147 (8. 8424, lopdeordchT @ 241 @- | - car bonyl
chloride was reacted with 3-am no-propane-1, 2-di ol
(Aldrich) to give the title conpound as a m'xture of
gkgﬁ{%éngers. HR-M5 (ES, mz) calculated for C30H31

[ (MtH) +] 624. 1638, observed 624. 1641.
Bl E5R3)74,60Bis-(4-chloro-phenyl)-2 (2 ethoxy -4-trifluoromethyl- phenyl)

;&{Qn{épﬁ] zggzdérﬁ“ Chl or > oﬁ)q rf]ylét) hydroxy plperlr(]an 14y| metr;] none

et hoxy- phenyl \- 3- mathyl butan-2-one C O NO HO \
di s hydride)(3.65 g, 91.347 mmol, 60% in m neral

oi ] dgi ch)Owas added to 15 a round bottom fl ask
and™~askRedNW t k=kexafe. Tetrahydrofuran (80 n) was
then added. @ <pensi on of sodi um hydride in

tet paRydfoflur ani—€ool €d to 0 C was added a sol uti on of

pt o%&thenyl) propan-2-one (6 g, 36.539

e

HO

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 4-hydroxy-piperidine
(Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
C32H33N3OsF3Clz [(M+H) "] 634.1846, observed 634.1846.

Example 132
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-hydroxy methyl-piperidin-1-yl)-

methanone
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mol , Lancaster) in 1 nL of tetrahydrofuran. The ice

bath was renoved, and the mxture was stirred at room
wo eopeeamizire for 30 mn. Methyl iodide (6.82 neCT/RBP2006/068748

109.6 mmol, Aldrich) was added at 0 C, and the m xture

4Hnrer%?1§?ot(ﬂ?g%ﬁgr&é ﬂ@ﬁé@g#%&lt{e%ind'éﬁ?nq%? ?c- (4S5*,5R*)-4,5-

am%m@noc@hemyl)d@ aredhd@wnnﬂuorm&rylmén?DW$ -dimethyl-4,5-
acetate. The product was extracted w th ethyl acet at e

dihygso- 'Wﬁéz@ﬁghﬁﬁ@qnﬁy%mgn%M@SVOQ%‘@G’ With Rips¥idife4-ytmethanol

O I YR e
Sl (R OBl WIS (B5 g oalgytated for
@@ﬂ-%llWSCB(RMEH)Z@B@B248bsérweﬂl6@4§r2@ﬁﬂ. um
chromat ography (40 g of silica gel, eluting wwth 3-5%
ethyl acetate in hexane) to give
Exé t1lggxy phenyl ) - 3- et hyl - but an- 2- one as cl ear

949 . To a solution of

aac( HAGBE Ré)xe/ %B@d%k@hleromwl} DiiR-mthyohdrifiremethy, - p@enyl

A e ey By B YR B (k2 el SRR S
FRthdicgHe 1 n et hyI ene chloride, Aldrich). The m xture
was stirred at -78 Cfor 1 h, warned up to O Cfor 1 h
then put in the freezer (- 20 C) for 72 h. At 0 C
patg as add to gquench the excess boron tribromde
[ \/opent reaction). The product was extracted
: et ﬁer The organic |ayers were

Fed over anhydrous sodi um
AN 5{ concentrAted. The crude residue was

Gl ash chromat ography (40 g of silica gel,
th 5-20% et hyl acetate in hexane) to give
xy- phenyl) - 3- net hyl - but an- 2-one as a yel |l ow
%é g, 82% . 15 The m xture of

3- hydr oxy- phenyl ) - 3- net hyl - but an- 2-one (3.4 g,
19.08 nmmol), diisopropylamne (16.7 nL, 95.4 mmol)
and ethyl iodide (6.2 nL, 76.32 mol) in 60 nL of
bt & amari neneas aleepius do dihe ma‘thmdddscri/cmdﬂingﬁ)tampﬂhi&] réayss* ,5R*)-4,5-

b5t Qea e S Ran e iy P aa taiellt BB s Rirmetiv ka5

%%df@ﬁﬁl@gzé‘lb 1-8hioonyf SloAde Mas!reaks \ﬁl@fﬂﬁ@éﬁﬁﬁi@@/l -efhanol

vacuo, and the reSidue was taken in et acet at e.

(ﬂﬂild@ch Heigive thestitisicampoundt EiR-ME(ES.i m&) caloulatedden c

CE s B Sl e VoS MR SR Pl e

concentrated to give 3. 727g of 3-(3-
et hoxy- phenyl) 3- et hyl - but an- 2-one as |ight brown
Example 134s” used wi t hout

rac-1-[(4S*,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
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further purification. 25 To a solution of
3-(3- et hoxy- phenyl) - 3- net hyl - but an- 2- one (3.720 g,

wd B0008630m0l ) in acetonitrile (40 nL) was addeRCT/EP2006/068748

N-i odosucci nimde (5.679 g, 25.24 nmol) and
trifluoroacetic acid (0.7 nL, 9.02 mmol) with stirring
;épder ar gon. e reaction mxture was stirred at room
temgérature fgr 10 mn then at 50 C for 1 h. Upon

coo 3 Joyrooytenperature, it was diluted with 10%
et hyl™ acé¢t aye @ 0 /hexane and filtered through a bed
of CelNtg~§nd siVicaggel. The filtrate was washed

Wi t X), saturated solution of sodium
(o) X), 5% solution of sodiumthiosulfate
(1x), Rri (1x), dried over anhydrous sodium sulfate

andnco trated in vacuo. Purification of the crude
resirdie by flash chronmat ography (330 g of silica gel,
eluti MYwith 30% ethyl acetate in hexane 127 WO
2007/ 063013 PCT/ EP2006/ 068748 over 30 m n) gave 4.83
g of 3-(3-ethoxy-4-iodo-phenyl)-3-nethyl - but an-2- one

| r r *
P2 Rt Ao G nd ctndl BeBb xR lgae ¥ o BAS96R )-4.5

Bist g-mlumghenyl)emzmmw 44m4umom¢thwwmnyb)2~405relumem@| -4,5-

%p 0- gﬁlgatchlre ot ﬁﬁrb&ﬁﬂg]éﬂ%%l r%got?%hvlwﬂﬁgﬁ)ﬁﬁd% 4- ca%oxyllc

é@ia@ﬁlﬁb\(ﬁéohlpe‘éb%iﬁld\éaﬁld?lé*ﬁplt&glvbﬁhélﬁ% cb%oiMHUtHHfMS (ES,
for 10 min then palladium acetfate )

3) @&]@datedﬁhéos;}m%lm@wa&leub(bﬂlrﬁt]e&ﬁ1 maﬁrome@md@@&aﬁ%
and refilled with carbon nonoxide (40 psi). After 10
mn, trihexylsilane (960 uL, 2.7 mml)was added. The
Exahplevids recharged with 10 carbon nonoxi de (60 psi)
and stirred at 60 C overnight. The reaction m xtu

(265 (45D et atBiet ( 4ﬁhl%@menalh@ %@thpém%@umn@taklemhenyl) -4,5-
o A1y S R )30 e

(2x), brl ne (1x) dried over anhydrous sodi um
3 The splids were filtered off, and the
e, was Qoncentrated in vacuo. The crude residue

' 'r&d by=Nl ash 15 chr omat ography (80 g of
@. wrth 10-30% et hyl acetate in
@ bvier a peri ol of 35 min) to give 150 ng of

S di | - 2- oxo- propyl ) -2- ethoxy-benzal dehyde.
ﬁ"b dosef ulli on of

4- (1, ;ngﬁbthyl 2- 0X0- propyl ) - 2- et hoxy- benzal dehyde
(145 ng, 0.62 mml) in anhydrous 1, 2-dichl oroet hane (2

m.) cooled to 0 C was

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 bis-(2-hydroxyethyl)-
amine (Sigma) to give the title compound. HR-MS (ES, m/z) calculated for
C31H33N3O4F3Clz [(M+H)*] 638.1795, observed 638.1797.

Example 136
rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazole-1-carboxylic acid (2,3-dihydroxy-propyl)-amide
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20 added
nmeso- 2, 3- bi s- (4-chl orophenyl) - 2, 3- but anedi am ne (191

woro07063®23 mol ). The mi xture was stirred at r OPET/EP2006/068748

tenperature for 4 d. N-bronosuccinimde (x ng, X

mol ) was added at 0 C and the m xture was stirred at
rd)omterrperatﬁze for 1.5 h. Saturate solution of
sod carbongte was added to nmake it basic, and the

pr od ag exyracted with ethyl acetate. The or gani c
| ayers we over 25 anhydrous sodium sul fate and
concexyl rat g cup. The crude residue was purified
by fil ag %i;ratography (45 g of silica gel, eluting
it h~o- 39 acetate in hexane over a period of

25 mn) to 17rTgof the title product as |ight
yel | ow sol i d) 30 Exanpl e 138 rac-(4S*,5
R*)-4,5-Bi s- P chl or o- phenyl )-2-[4-(1, 1-di net hyl - 2- oxo

- propyl) - 2-
et hoxy- phenyl ] - 4, 5-di net hyl - 4, 5-di hydr o-i m dazol e-1-ca
trba myan et lamial apu$ 28 IMONZR0Td desmmonme@mme@/ 08648 ,5R*)-4,5-

Fise e ioseheme ooyt sy ramRl-gRBRy 2 Sy 8 -

@f‘h'y@l‘dlrrﬂﬁgﬁdlb)‘r 6a Lyﬂ@l’ﬁlbbfdje fuata- r@hbﬁé@lr\ﬁitﬂ3 -amino-propane-1,2-diol
H i m dazol - hoxy- phenyl }-3 5

tririgh) tblﬂ'\@t@ WirecomBOuAaEs GoTi e Qfiehagieraomerst HR-MS (ES
B fal tF CSUNABLAR it Fodd1Fe8 |4 ef UPBIR Foa1.

3-(4-{4, 5-Bi s-(4-chloro-phenyl)-1-[4-(3-net hanesul f ony
I-propyl) pi perazine-l 10
1874, 5- di net hyl - 4, 5- di hydro- 1

gfdf%%géfé'n(gzﬁbl}géwgﬁ%:%%%ﬂw)4,§-'dﬁ?§d?¥-'ﬂ+imidazo|-2-y|]-3-

ethoxy-phenyl}-3-methyl-butan-2-one

ol >
QUL Sy
SO

Sodium hydride (3.65 g, 91.347 mmol, 60% in mineral oil, Aldrich) was added to
a round 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,
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 chloride 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

126



10

15

20

25

30

O .S In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R*)-4,5- 15

whe®spdochl or o- phenyl ) - 2-[ 4- (1, 1- di et hyl - 2- oXPCPEPY6/)68748

- 2- et hoxy- phenyl ] - 4, 5-

AL TB b PR TEEY FARLSICHb SO 55 1B

dedrael poid x@iniedl o gweep métra@xyd@ﬁ@myljosdnethyl E@ttammbne Ms clear
et al. WD 2005110996) to give the title product as a

P'éé@ﬁpg On9ftalre. The enantioners were then separated

st hoe O RARDr 35St fiBAEREAPS ARRE S o FEItne (0570 o
8m1gaEmmoa)tin nédyleae, chidrida h@&mthgdﬁ%@ lrttgt?&ﬁ?lvxr/amadded boron
CRoPRGI DS, | Mieiiiph Fringhgbne ChlebieanihinslhTbs mixture
ékz%? Y &%&‘Z#gﬁé%ﬁ FﬁCWaER%Qngr {458 2880r %WFhep(u%ﬂPthg freezer (-

4, 5-Bi s-(4-chl oro-phenyl)
BOt°@l) f(HhKR]IhoAIIGI- Ghivegigr was added to quench the excess boron

ti q\fpn)nfﬁ)ed@%@%wrs gl ar{gtbr%% 4”I%e produ LW ad R S it
peesBluT @rh@?t ik -op érﬂﬁﬁl/é?élﬂve% washtd@itM\bfhe, NMped\SverN

OS 11 5 In a manner anal ogous to the nethod
a@%mrpbééodwrreﬁulf@ie@r@ cangentraed. sHrg cauds: regidyie(wag purified by

n%%fﬁlﬁﬂagﬁ%laéaéhgg f)Jg’ é’ i (‘ﬁo eI eI ' 9V\jith 5-&0% ethyl acetate in

He%@td‘)gb gﬂx;eﬁ&%B?nydrwm@lm)GMnéthylabmgma -osdkerd gglowasil (5 g,
reacted wt
Glo- t et rahydr o- 2Ht hi opyran-4-yl) - pi perazi ne

6 O0BE ) ORGPl sShatyL At .. 000
trimea), dslepprmlytm‘nlhye (Seﬁermtr 9514cmmo‘Ll)Land ethylondrdeqsaipm 76.32

Erar?cgl 6(5 ryg%%olwlejlaé Iheglafvednallt 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 over anhydrous sodium sulfate. The
solids were filtered off, and the filtrate 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-methyl-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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Dai cel Chiral Pak OD-H 3 x 25 cm 35 C at 100 bar,
eluting with 35% net hanol in carbon dioxide). HR M

w@ Bi97/06302) cal cul ated for CA0HA9NAO5SCL2 [(I\/H—BG]‘/EPmB6/06874s

767. 2795, observed 767.2790. Exarrpl e 141 2-(4-{(45,5

&?fﬁ@fﬂgﬁﬁ%f%‘?%@ ?f:g?g%‘m Ado(éh%nﬁ rTati':‘thyI butan-2-one as

oftwWhile goliet di hydro-i m dazol e 1- carbonyl }-pi perazi
n-1-yl)- 20 acetam de 130 WO 2007/ 063013
pCT/ Eﬁg@g@ywﬁgge tape nyere @ddgd @ithgtirripg a@hggrouS\acetq;mltrlle (10

R, 28 BRI 20RLANPY Ly 3 BRE (55 g 4985 o,
anheﬂplbempylphcﬁsmmel( (l77%r-ng; ﬂ .34 mmol) arlwd triethylamine (470 uL, 3.37

- - 2= - -4, 5 5 ,
AR Ppac el rhtacs. eéa%'ryegqﬁreo%a]rtesﬁ»piut'@mfeF 1Qgnin then
E@ dl@r%%{c%@a t7@ n%’(T; G’B@‘?ﬁrﬂé §d(ﬂécﬁc¢ﬁé‘§}/ﬁ§rrﬂ/vtaf gvacuated

rochlor| i X SC|en|f|c to give
pn@@luh:gh a@caumaarmaﬂlled xtitr earbTh enareade (A0eps). wafter 10 min,

By BTRR HGTEYR 7PN Sk e, " SR Brap0ea win
E&InImEn@adé 360 85i) @natstiked R0 °C§3bUér'n"%1tV\ﬂ'lTHé 2@%ion mixture

met hanol in 10 car bon di oxi de). HR-M5
wab eanaeeisatedrin ozawm,mﬁ@l@qokumwgsr]akeega etndmcetate. It was

ﬁlgg‘rgpﬁ@&ugﬁé gg&‘fi'“&wéﬁtgy% flltr tper vgs )\g\ﬁ/asgﬁg t}witqsr (2x),

bihe {14 dhé@bOep@mmdrbuésﬁluﬂrﬁsmfatet Myle-sblibs d\rdwdll‘tere’u off, and
’m_ei fmrgfaezv(\)/lalse cglncéntpéteclj \in |\_/IacuCcIL 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.

To a solution of 4-(1,1-dimethyl-2-oxo-propyl)-2-ethoxy-benzaldehyde
(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-(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 chloride
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In a manner anal ogous to the nethod described in
exanpl e 2, neso-2, 3-bis-(4-

wa@ kdoanephnenyl ) - 2, 3- but anedi am ne was react ed WCTEP2006/068748

4-tert-butyl-2-isopropoxy 20 benzoic acid nmethyl ester
(prepared from 3-tert-butyl -phenol and isopropyl
'kidi de as desgribed in Fotouhi, N et al. WO

¢ 996) i/ the presence of trinmethylalumnumto

[ t1 eyconmpoungd. HR-M5 (ES, m’z) calcul ated

for C30 :\n@ [ Am +] 509.2121, observed
324~ N31 WO/200V/063013 PCT/ EP2006/ 068748
¢ 14

5 W}Q\)O- 2-(4-tert-Butyl -2-i sopropoxy-phenyl)-4,5
-bi s-(4-chl oro-phenyl)-4,5- di methyl-4,5-di
hydro i m dazol e-1-carbonyl chloride G NO - N5 C
F én%nﬂlﬁrﬁ g%g q%glgrt?i@éﬂnﬁ@éﬁ gtegcrtlbhe% H%x%?rqplg%s%[ 4p[§1d5-bis- 4-
éHioF@bheh?yl?-WB arrmaWIWBQiiMyd}’Oethmrd%z@t bi fﬁﬂ -4 éth-‘d)(y phenyl} -3-

| or o- phenyl)-4,5-di nmethyl-4,5- dihydro-1 Himdazole
W@éh)f'é}!\&@@ra Qne waprﬁ@@@@ﬁéwtmpmme@ee@ & pregencg of triethylamine

@9&'? étﬂ %gmtpgﬁg ve the title conpound. Exanpl_e 144
-4 S%bug%(4 chlo?o? éﬁeL§{§-E?g¥gi2 | sopropoxy- pheny

t hyl -4, 5-di hydr o-i mi dazol e- 1- car bonyl ] - pi perazin-1-y
C NO- ND.N~O C J
3-(4-{4,5-Bis-(4-chloro-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

In a manner analogous to the method described in example 5, rac-(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 chloride was reacted 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 11, 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)
calculated for CzgH49N4O5SClo [(M+H)™] 775.2795, observed 775.2795.
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O N 15 In a manner anal ogous to the nethod descri bed
in exanple 5, rac-(4S*, 5R¥)-2-

w@ do0v06301but yl - 2- i sopropoxy- phenyl ) - 4, 5- bi s- (4PCTEP2006/068748

| oro- phenyl)-4,5-di nethyl -4,5-
%kgéﬂgg '461 dazol e- 1- car bonyl chI oride was reacted with

= =pi perazine 20 (Aldrich) to give the title
8qaME8R) 4% M‘s AEShIoImS-pheﬂgal qulatieddfoxo- tetrahydro 2H -thiopyran-
C37H55N403C12 MtH) +] 663. 2863, observed 663. 28

NPT agie- 13@1&9@ P1dB100- 4 Hibobod 61-veigaael- . -yl}-3-ethoxy-
n( rt-Butyl -2-isopropoxy-phenyl) -4,
ﬁ%m"ﬂ?iﬂ ﬁﬁ;%%%ph%‘nb?) 4.5
di met hyl - | hydro-i m dazol -1-yl]-(4-isopropyl -pi per
yI) rret anone Cl N- O ND.NO C N NS5
Hnger afal ogous to the net hod described in

_4 5-
%’ oI e-1-car bonyl chI oride was reacted with
I|sop%\§}ll-p| perazine (Aldrich) to give the title

compou -M5 (ES, mz) calculated for
C38 O2C12 [ (MrH) +] 663. 3227, observed 663.3228. 10
Ex 146

, {4 [(4S*,5R*)-2-(4-tert-Butyl-2-isopropoxy-pheny
) o4, 5-bi s-(4-chloro-
phenyl ) -4, 5-di net hyl - 4, 5- di hydro-i m dazol e-1- car bonyl ]
-pi perazin-1-yl}- butyronitri le Cl O

In a manner analogous to the method described in example 5, rac-(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 chloride 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 (Berger Instrument Multi-Gram 11,
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 C4oH49N4O5SCl> [(M+H)™]
767.2795, observed 767.2790.

Example 141
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[4-(1,1-dimethyl-2-0x0-propyl)-2-
ethoxy-phenyl]-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-

acetamide
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NC O 15 NGC--/' In a manner anal ogous to the nethod
described in exanple 5, rac-(4S*, 5R*) - 2-

w@ do0v06301but yl - 2- i sopropoxy- phenyl ) - 4, 5- bi s- (4PCTEP2006/068748

| or o- phenyl)-4,5-di nethyl -4,5-

di hydr o-i m dazol e- 1- carbonyl chloride was reacted wth
qPiperazin-1 Nyl 20 butyronitrile (Aldrich) to give
e congound. HR-M5 (ES, m'z) calculated for

C39K4 0212 H) +] ,688. 3180, observed 688. 3186.
133 VD 200 A o.@ CH EP2006/ 068748 Exanpl e 147
r ac-4{4 ,,5 ) (4-Xext-Butyl -2-isopropoxy-phenyl)-4,

5-b o 0- phenyl) -4, 5-
i1 |hydro i mi dazol -1-yl]-[4-(3-nmet hoxy-prop
ylkjpl |n 1-yl]-

met hanone CI O N C /-N> Nom
-, I n a manner anal ogous to the nethod
ﬂqscrlbed in exanple 5, rac-(4S*, 5R*)-2-
(4-tert-butyl - 2-i sopropoxy- phenyl ) - 4, 5-bi s- (4-ch
| or o- phenyl)-4,5-di nethyl -4,5-
di hydr o- |n1dazole 1- car bonyl chlorlde was reacted with

m@marétaﬁ@wlqﬁoywp)thqmqéh%dawmot 'AIQﬁﬁrl@FH? & 6agi4%",5R")-4,5-
bl SRR Py et 2B SR oot &
Emert‘pyle4 f@hydro -imidazole-1-carbonyl chloride was reacted with 2-

rgi%%_r rgf 2 @@qg&gn%g{b%rtq@ @nd%ﬁ/latrl oggl%%%g l%hg(?\r/]g tf?e title
chﬁ?ﬁz%é F%Eeﬁlﬁ Mﬁ[t@ré “‘\'ﬁé‘éﬂh hmers were then 1sepafated by

nmor phol 1 n pl perazi n-
sepdranticad fIGld (s:hrbrr(atography Berger Instrument Multi-Gram II, 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 C37H44N5O4Clo [(M+H)]
692.2765, observed 692.2762.

Example 142

rac-(4S*,5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-1H-imidazole

\_

Cl
SN
s
\
N
(JH
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-tert-butyl-2-isopropoxy-
benzoic acid methyl ester (prepared from 3-tert-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
Cs0HasN2OClo [(M+H)*] 509.2121, observed 509.2121.
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N- NC N--- O N ci In a manner anal ogous to the
nmet hod described in exanple 5, rac-(4S*,5R*)-2- 20
w@ do0v06301but yl - 2- i sopropoxy- phenyl) - 4, 5- bi s- (4PCTEP2006/(68748
henyl ) -4, 5-di et hyl -4,5- di hydro-im dazol e-1-car bonyl
chloride was reacted with 4-(2-piperazin-1 -yl-ethyl)
134 WD 2007/ 063013 PCT/ EP2006/ 068748 nor phol i ne
Al drich).,to give the title conmpound. HR-M5 (ES, m z)
EX @Hlﬁﬂéé for C41 H54NSOBCL2 [ (MH)+] 734. 3598,
s ISR BB RIEBUK20Bb Qy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
r_ac-@L(4S* ,35_R§) - 2- (4%” %rl?tbély - s}é)ropoxy(- phenyl 5’ 4,Y)
gimgetsylc4.Scdihydre-iphéaralg-14cabonyl chloride
di met hyl - 4, 5- di hydro-i m dazol -1-yl]-[4-(tetrahydro-fur
an-2-yl methyl )\ pi perazin-1- yl]-nmethanone CI \ | O N
NO NJ5"N C10,10H 10 In a manner anal ogous to

the pdydesgribed in exanple 5, rac-(4S*, 5R")-2-
(4-tert-Puty @‘oo opoxy- phenyl ) - 4, 5- bi s- (4- ch
| or y\) - AS4di et hyl -4, 5-

di h ) ajr;%[\i ol e- 1-carbonyl chloride was reacted with
dro-furan-2- ylmethyl)-piperazine (Al drich)

to give the title conmpound as a m xture of

di astereoners. HR-M5 (ES, mz) cal cul ated for

n g Frrl?alnl}lwdég%%% og[oUgH’Ethﬁ'é method described in example 3, rac-(4S*,5R*)-2-

(4-tert-butyl-2-isopropoxy-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 144
rac-1-{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}-ethanone

CI —

QU o
Cl O NlikO
()
X

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-acetyl-piperazine
(Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
C37H55N405Cl [(M+H) "] 663.2863, observed 663.2857.

Example 145
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15 705. 3333, observed 705.3332. Exanple 150
rac-[ (4S*,5R*)-2-(4-tert-Butyl -2-isopropoxy-phenyl) -4,

wW®207863043 chl or o- phenyl ) - 4, 5- PCT/EP2006/068748

di met hyl - 4, 5-di hydr o-i m dazol - 1-yl ] - (hexahydro-pyrrol o

ri A8 SRR 2 il Sob o e b enarblasougbiony)-4.5-
timeth Beduhmhﬁmmow} twei ot d1sd pilsst azinbegl)imethanone
exanpl e rac-(4S*, 5R") - 2-

4- tert butyl -|sopropoxy phenyl ) -4, 5-bi s-(4-ch

enyl) - nmet hyl -4, 5-
di h )- i da Ie 1 carbonyl chloride was reacted with
octa 5 a]pyrazine (Aldrich) to give
t he R-M5 (ES, mz) cal culated for

c3g 0312 [(M:H) +] 661.3071, observed 661.3073.

rac [(@5?) 2-(4-tert-Butyl -2-i sopropoxy-phenyl) -4,
5-bi s- hl or o- phenyl )-4,5- 10 di nethyl -4, 5-di
hydroXi m dazol -1-yl]-( oct ahydr o- pyrido[ 1, 2- a] pyr azi
n-2-ylY- nmethanone CI NO NiN--O O C NH

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-isopropyl-piperazine
(Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
C3sH1oN4O2Cl [(M+H)*] 663.3227, observed 663.3228.

Example 146
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}-

\

Cl
(U -
N
2
N

N\/\\O

butyronitrile

NC

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 4-piperazin-1-yl-
butyronitrile (Aldrich) to give the title compound. HR-MS (ES, m/z) calculated for
C3oH1sNsO2Cl [(M+H)*] 688.3180, observed 688.3186.
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R*)-2- 15

w@ do0v06301but yl - 2- i sopropoxy- phenyl) - 4, 5- bi s- (4PCTEP2006/(68748
henyl ) -4,5-di net hyI -4, 5-

Ekgéﬂgg 4l dazol e-1-carbonyl chloride was reacted with
-pyr|d0[12 al pyrazine (Al drich) to give the
trat:J[ (- 83t-Butyl-Rtiso gropb x gloash gl -acBreiss(4-ctibdbhenyl)-4,5-

25 cal cul ated for C39HA9NA02C12 [ ( MtH) +]
rmetbz'z% -@RyEPvBtdazord - Wbk (3-methnpiopyh gpperazin-1-yl]-

@hé%}* 5R*)-2-(4-tert-Butyl -2-isopropoxy-phenyl)-4,5
n( chl or o- phenyl) 4,5- di nethyl-4,5-di

hydro |n1dazole carboxylic acid

bi sClI |)-am de 136 WD 2007/ 063013

PCT/ ER 8 C N-\1 O NC NO OL In a
manner g ) nmet hod described in exanple 5,
rac- (4S* ‘

(4-te N 2-i'sopr opoxy- phenyl ) - 4, 5- bi s- (4-ch

| or Q- 2;6 di nethyl-4,55 dlhydro i m dazol e-1

- car’bonyl oride was reacted with
bi s-(2-ng h yethyl)- amne (Aldrich) to give the
M?E?I e ound. HR-M5 (ES, mz) calculated for
5 9N405SC12 [ (M+H) +] 668. 3017, observed 668. 3010.
Exanpl e 153 10
rac-[ (4S*,5R*)-2-(4-tert-Butyl -2-isopropoxy-phenyl) -4,
By &insanner amlatrgpushienlyd methdd described in example 5, rac-(4S*,5R*)-2-

P T Bl S oS %0 st oo Gyl R 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
CaoHs51N4O3Cl> [(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]-

CI —
QU o
()

@/\/

o)

methanone

In a manner analogous to the method described in example 5, rac-(4S*,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-yl-ethyl)-
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NC NO NJ N -015 In a manner anal ogous to the
nmet hod described in exanple 5, rac-(4S*, 5R*)-2-

w@ do0v06301but yl - 2- i sopropoxy- phenyl ) - 4, 5- bi s- (4PCTEP2006/068748

| or o- phenyl )-4,5-di methyl -4,5-

' -1 M lLe-1-car '

oy R BRI o= et b i direRS E°ahEEodkbibted or
Ci, H 2N o0 xDio fnal HR7 845 3688, otderved aBa 8ea0ed f or
C38H49N403C12 [ (M+H) +] 679. 3176, observed 679.3180. 20
Exanpl e 154 137 WD 2007/ 063013 PCT/ EP2006/ 068748

é 5)14§ (4-tert-Butyl -2-isopropoxy-phenyl)-4,5-bis-

=phenyl) -4, 5-

g4 BY, b RA)-8-(di tardButyl-2vi shpzapoxy-ptidnyi )44 6 i s 4 feates yenyl)-4,5-

"tB&I"%‘égﬁlhy ey cazaint - REan AT s Mot piperazin- -

,q{gﬁ;@rlbed in exanple 5, rac- (4S*,5R*)-2-
?i tert 2-i sopropoxy-phenyl) -4, 5-bis-(4-ch

| oro- phenyl) 5-di nmethyl -4,5-
Glygro-i m daz - 1-car bonyl chloride was reacted with
1-( it panes fonyl propyl) - pi perazi ne

reared as descrl bed in Fotouhi, N.

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-(tetrahydro-furan-2-
ylmethyl)-piperazine (Aldrich) to give the title compound as a mixture of
diastereomers. HR-MS (ES, m/z) calculated for C4oHs1N4O3Cla [(M+H)]
705.3333, observed 705.3332.

Example 150

rac-[(4S*,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)-

methanone
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enantioners were separated by supercritical fluid
chromat ography (Berger Instrunment Miulti-Gamll,

wmaooceb3oChi ral Pak OD-H 3 x 25 cm 35 C at 100 PEX/EP2006/068748

eluting with 25% i sopropanol in carbon di oxi de) gave
the title compound. HR- M5 (ES, nmfz) cal cul ated for
C39H51N404SC12 [ (M+H) +] 741.3003, observed 15
d nZ8fidr anBlytiRiseo 156 ndilés Bescribed |n example 5, rac-(4S* 5R*)-2-
(26 4, 5-Bi s-(4-chl oro- phen Ig 2- (2- et hoxy-4-isaopropyl -p

fgfr putyl B- |§|q)prﬁ>@pmphenyl bis- 4 chloro-phenyl)-4,5-dimethyl-4,5-

By i onin SarchyLonblod (koIS PO 2

/rle?d@@@ldﬂﬁl?t@&w@thé\hﬂe EomNoGhd NHRNDAS RES, mZ¥) caldlated for

PG oM 2] RekpDd1  doup PR ) - 4.5 d
net hyl -4, 5-di hydro-1 Him dazol e was prepared from
2- et hoxy-4-i sopropyl - benzoyl chloride (prepared from

Lam;ni_ggﬁ;4 i sopropyl -benzoic acid in 3 steps) 5 and

TR PR L ——
9??2’&?%'% Bl agiczor T fsetancie pudell2 Ay Sy

MesREA - phenyl ) 4, 5-di net hyl - 4, 5-di hydro-1
H i m dazol e s reacted with phosgene in the presence
%L triethyl awgf_ato gi ve the correspondi ng carbanoyl
' ~10p1 n a nmanner analogous to the nethod
&L P canple,5, rac (4S*,5
R*) - 4 5- f» N (4 phenyl ) - 2- (2- et hoxy- 4-i sopr opyl -

4,5 y-r - i dazol e-1 -carbonyl chloride was reacted
@1t h hanesul f onyl - propyl ) - pi per azi ne

di hydri\\h)gorl de (prepared as described in
H

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 octahydro-pyrido[1,2-
a)pyrazine (Aldrich) to give the title compound as a mixture of diastereomers.
HR-MS (ES, m/2) calculated for CzgH49N4O-Cl> [(M+H)*] 675.3227, observed
675.3224.

Example 152

rac-(4S*,5R*)-2-(4-tert-Butyl-2-isopropoxy-phenyl)-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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Fotouhi, N. et al. WD 2005110996) to give the title
conpound as a racem c 15 m xture. The enantionmers were

waeepanedoexl by supercritical fluid chronat ograpPgT/EP2006/068748

(Berger Instrunent Multi-GramlIl, Daicel Chiral Pak
QJ-H 3 x 25 ¢y 35 C at 100 bar, eluting with 15% of
£ 1 et hanol/ac nitrile in carbon di oxi de) gave the

tyl - 2- et hoxy- phenyl )-4,5-bis-(4-c
hl o ) -4, 5-di net hyl -
F N%gi)om dazol -1-yl ] -[ 4- (3- net hanesul f onyl - pr opy
|)-pbperazi n-1-yl]- nmethanone 139 WD 2007/ 063013
PCT/EPZO /068748 CI NO NO C rNL N L\N" O S
o O~
rac- (4S*,5R*)-2-(5-tert-butyl -2-ethoxy-phenyl)-4,5-bis
-(4-chl oro-phenyl )-4,5- di nethyl 4, 5-di hydro-l
i m dazol e s re ared ert-butyl et hoxy 5
Ez%mgﬂneémn@ p(tgﬁ%g}eé@ocgp@ﬁgnbe in exa¥nple 5, rac- AYS* 5R*)-2-

i 9 By o) BN RSB O AR ot 5

dinydro-enidbogletis cathomgt chlagdeleasrieheidd \mtrebran&l-memoxyethyl)

LI Alaridto give the tlg compgwng. BRSNS, (Eshengd calpulatgr for
C§,7‘H48IKI @gSCIQ'WLVH) 1 6683047, Hﬁééwbd%sé FHaydro-1

H'i m dazol e was reacted with phosgene in the 10
presence of triethylamne to give the correspondi ng
ER l=oCchl Ooride. 1In a manner analogous to the

ribed in exanple 5, rac (4S*,5

Rid-H2St,BRt ey 4bétt—)3utﬂ BiSoPXapdRyeshd Nyl 44 B-his-$4{chtarb-phenyl)-4,5-

| or o- pheny I% t hy
dlmethyl -4,5-dihydro- |m|dazol 1 yI] [4 (2-methoxy-ethyl)-piperazin-1-yl]-

o pu
¢
At

"

methanone

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-(2-methoxy-ethyl)-
piperazine (Aldrich) to give the title compound. HR-MS (ES, m/2) calculated for
C3sH19N4O3Cl [(M+H)*] 679.3176, observed 679.3180.

Example 154
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4, 5-di hydro-i m dazol e-1-carbonyl chloride was reacted
with 1-(3- nethanesul fonyl -propyl)-pi perazi ne

waledwydeoehl ori de (prepared as described in 15 FOL/BPIWG/068748

N. et al. WD 2005110996) to give the title conpound as

e e e R e s
MmhdthyIGr graihydrobaiigeol I-H-E@he@ﬁhdés’ﬁ:lfbn?l%r@ﬁyl Phpdrazin-1-yl]-
at 100 bar, eluting with 20% of 1:1

Neacetonitrile in carbon dioxi de) gave the
title conpounqd. HR-Ms (ES, mlz) calculated for
49N404SC12 MtH) +] 20 727. 2846, observed
Exghpl e 157

[(4 ] 4y 5- Bys= (4- ¢hl or o- phenyl ) - 2- ( 2- et hoxy- 5- net ha
nesulfon | - nyl )= -
di mpthytan5- dhhydr o\ i mi dazol - |

3- hanesul f onyl - propyl ) - pi perazin-1 -yl]-
§ne 140 WO 2007/ 063013 PCT/ EP2006/ 068748 Cl
N - NOO N/ S 00O

rac- (45755R*)-4,5-bi s-(4-ch

| or o- phenyl ) - 2- (2- et hoxy- 5- net hanesul f onyl - phenyl ) -
4,5-di merhyl -4,5-di hydro-1 Himdazol e was prepared
fron12-egﬁ 6y-5 5 net hanesul f onyl - benzoyl chl ori de
(prepared from 2-et hoxy-benzoic acid in an anal ogous
as described in exanple 59) and

nmeso- 2, 3- bi s- (4-chl orophenyl ) -2, 3- but anedi am ne
m&mr@rﬁﬁaiqgowﬁ taribé owdosd daawdcvecm exasaple Peda¢-(4S™,5R*)-2-

PR b R8s Phepy 4y biscsstiprohonpnt Srming:45
arlyaaneaidhEeey] -cafddnphemytide das-rdadrhyith 4,(3-Hlethedesaufonyl-

H i m dazol e was reacted with phosgene in the _presence
@fOFM rRPeRAZG dlaydiclosiset(peerased essinserined bnFe@uwsyIN. et al.

W2 0b§?1 Oé% %@yg{%ﬂ@é@%%n& 9s BB cHRiORfkture. 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% isopropanol in carbon dioxide) gave the title compound. HR-
MS (ES, m/2) calculated for C3gHs1N4O4SCl> [(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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(4S*,5R*) -4, 5-bi s- (4-chl oro- phenyl ) -2-(2-et hoxy-5-nmeth
anesul f onyl - phenyl ) - 4, 5-

wa@leowebBphz 4, 5- di hydr o-i m dazol e-1 -carbonyl chl PCT/ER2006668748

reacted with 1-(3 15
met hanesul f onyl - propyl ) - pi perazi ne di hydrochl ori de
repared as ?scribed in Fotouhi, N et al. WO

give the title conmpound as a racemc
2 eypanti oners were separated by

supercriticy . chr omat ogr aphy (Berger |nstrunent
Mul e%; DA ChiralPak OD-H 3 x 25 cm 35 C
el uting with 25% of 1:1
erhaxvo Netc?mtrlle in carbon di oxide) gave the 20
title §gonmpound. HR-M5 (ES, mz) cal cul ated for
C35H43 S2C12 [ (MrH) +]  749. 1996, observed 749. 1991.
Exanpl'e 158
[ (4S, 5R)~ 5, Bi s- (4-chl or o- phenyl ) - 2- (2- et hoxy- 4- net ha
nesulfon¥#~@henyl) 4,5- 25
di nmet hyl di hydro-i m dazol -

& %ﬁ@f“?“@%”%%ﬁ%@?&@"*%% S0 2 SRR P 4>

dlnﬁﬂnylM 6diN@iroN HOnhidaoleawa$é $85p Y frodn B- ahexx -4- |sdxbropyl-

Safell St i bler e Mgt ShACTERY o 8RR GV -RECE Y @bt Bep step)
b s g4 HIOTBHBRAREIT BRMnobRATAY (o RIhere! fitn an

(pr epar ed from et hyl " 2- et hoxy-4-f| uor o- benzoate and
goalogaus manner lasxdeseribed in sxamsbe &frdethosiol)2, 3- bi s- (4-

anal o e a5 HRERlR LT B 4 habhpy-oneny)

4)- dlmethyl -4 5 -dihydro-1H-imidazole was reacted with phosgene in the

rac- (4S*, ?1 4, 5- Bi s- (4-chl oro- phenyl ) -2-(2-et hoxy- 4-
ﬁ@ﬂ@ﬁﬁ@@ulﬂf% ){/'Bm”l@tcpﬁ'é!ﬁﬁh? carrssmm@ﬂwarbaraoxduqhwm 1

H i F?F‘% %efh ‘@%nafo@%h%%%%?ne‘?ﬁ&&%&@na .h@an@&l&%‘?‘?&&

of trie am ne girve the correspondi ng carbanoyl

A8 *BRYed,5-bis-(4-chloro-phenyl)-2-(2-ethoxy-4-isopropyl-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 11, Daicel ChiralPak OJ-H 3 x 25 cm, 35 °C at 100
bar, eluting with 15% of 1:1 ethanol/acetonitrile in carbon dioxide) gave the title
compound. HR-MS (ES, m/z) calculated for C37H47N4O4SCl2 [(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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In a manner anal ogous to the nethod described in
exanple 5, rac-

W@ 2687/0&6813 - 4, 5- bi s- (4- chl or o- phenyl ) - 2- ( 2- et hORGF/RP208E/068748

anesul fonyl - phenyl )-4,5-
di met hyl - I hydro-i m dazol e-1 -carbonyl chloride was
rC?acted vvlth %(3 15

psul f on

propyl ) - pi perazi ne di hydrochl ori de

ribed in Fotouhi, N et al. WO

e the title conpound as a racemc

tioners were separated by

Supg [ igg.l fl wyd- chromat ography (Berger |nstrumnment

‘ gﬁmllo, dixel Chiral Pak OD-H 3 x 25 cm 35 C

at 100 bar, eluting with 30% net hanol in carbon

di oxi d gave the title conpound. 20 HR-M5 (ES, m z)

cal cul\ated for C35HA3N4A06S2C12 [ (M+H) +] 749. 1996,

observe 5,4,9 1995. Exanpl e 159

[ (4S, 5R) - Bi s- (4-chl or o- phenyl ) - 2- (4-cycl opropyl -

et hoxy- pl‘?en [)-4,5- 25 dinethyl-4,5-di hydro-i m dazol - 1

-yl ]-[4-(3-nmet hanesul f onyl - propyl ) - pi perazin-1 -yl]-

met hanone 142 WO 2007/ 063013 PCT/ EP2006/ 068748 Cl N -

ac- (4 15 D 2- (83 terNoutyl-BYetBox@-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-

rac-(4s* 5R*)-4 B-Bis-(4-chlo

ﬁ%n%ﬁ)é'n%)d%g’?@'aj'ém@ﬂ&BL?yY"%Pé?%?Q Trome Ryfeyt:pHtgl-2-gfhoxy-
BBAIY| Cﬁbo'?ld@' F‘éﬁ’ﬁré’d frobh 5 IeRARR) - oRfl%&Sfé dd &)r%tnd meso-

4- cycl opropy -2 et hox 5 benzoyl chloride (prepared

Er%m44mm@pzehyh203cgul@@@ﬂtarm nadexampleal )Mylaat aralogous manner

doet h ling with cycl opropyl
%%Pgﬁ#rgo%g"nGQAW%%%Qﬁ%tﬂﬁaHgati on and conversion to
t he CPé@(487|‘Q9R @(Hrﬁﬁpb@tyﬁﬂétﬁm(y‘lphenyl -4,5-bis-(4-chloro-phenyl)-
chl or ophen but anedi am ne (exanp Ie 1

é@a‘lﬂl@@ﬁihﬂ ¥rﬁrﬁﬁfé3|‘d@51 H-ireislezplgatias fﬁ@t@@rw@ F%iﬁqsﬁﬁﬂﬁcb@the

EJPesence of triethylamine to give the corresponding carbamoy! chloride.

In a manner analogous to the method described in example 5, rac-
(4S*,5R*)-2-(5-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-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 11, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at
100 bar, eluting with 20% of 1:1 ethanol/acetonitrile in carbon dioxide) gave the
title compound. HR-MS (ES, m/z) calculated for C3sHagN4O4SClo [(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]-

methanone
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10
rac- (4S*, 5R*) -4, 5-Bi s-(4-chl oro- phenyl ) -2-(4-cycl oprop

W@ keo20etonoxy- phenyl ) - 4, 5-di net hyl - 4, 5- di hydr BET/EP2006/068748

H i m dazol e was reacted with phosgene in the presence
of triethylam ne to give the correspondi ng carbanoyl

| oride. In aymanner anal ogous to the nethod
hed in gxanple 5, rac-

(4S5 ] -4, 5-Yoig- (4-chl or o- phenyl ) - 2- (4-cycl opropyl - 2
- et hoxy- phey 5- 15
di mpt¥ AN5- dro i m dazol e-1 -carbanoyl chloride

act e
?tﬁfyl @r@pyl ) - pi perazi ne di hydrochl ori de

(prepa s described in Fotouhi, N et al. WO
200511 ) to give the title conpound as a racenic

m xtur'e. The enantioners were separated by
supercrithgal fluid chromatography (Berger |nstrunent

Multi -G él Dai cel ChiralPak OO-H 3 x 25 cm 35 C
at 20 10 , eluting with 30% net hanol in carbon

di oxi de) gave the title conmpound. HR-MS (ES, m z)

cal cul ated for C37H44N404SC12 [ (M+H) +] 711. 2533,

odos @S/ R *) 41 3-06 BB ch b A phen PDA7(203 B 62\ 5- methanesulfonyl phenyl)-

Pgr @%@an‘{ gG%‘ﬁ?AJF%HPnH% %‘%%PFGF’?@@ froyr P epip- 2-

ﬁfe‘ﬂ%‘dés@'ﬁ@ﬁglmerf‘zo?r chloride ( prelpared from 2-ethoxy-benzoic acid in an
di net hyl di hydr o-i m dazo I']-[4-(3-imethanesul fo

ayalogouws)depcnbe@m example] 59) mnebrieaed@nd bE-(Ackdoraphenyl)-2,3-
N ) ) . )
Pluieleg@miggexamaleq|Jin an analageus manges as deseied iggele 2

i‘fbet&ogtf)oxy phenyl)-4,5- dinethyl-4,5-di hydro-1
i m dazol e vvasﬁ{)re ared from5- c%zlo propyl - 2- et hoxy-

10 befB®WUS Gt ord. adis-(-eplareahepym-(2- ethoxy 5- methanesulfonyl-

oD
DRl s TR B il gene n re
paasence e ticthpanifie tagivenhadrresporadiag @arttamcbw@hlonde
chl orjde) and neso- 2,

chl or Bb%é‘?%ﬂ")ef @n@qaw&ﬂe&h%%%oq graphped mexamepls S, rac-
A UL 5 IROIBEhRTo-phenyl)-2-(2-ethoxy-5-methanesulfonyl-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 11, Daicel ChiralPak OD-H 3 x 25 cm, 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 C3sHasN4OeS2Clo [(M+H)™]
749.1996, observed 749.1991.

Example 158
[(4S,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]-

methanone
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described in exanple 2 (nmethod 1). 15
rac- (4S*, 5R*) -4, 5-Bi s-(4-chl oro- phenyl ) -2-(5-cycl oprop

W@ keo20etonoxy- phenyl ) - 4, 5-di met hyl - 4, 5- di hydr oPAT/EP2006/068748

H i m dazol e was reacted with phosgene in the presence
of triethylam ne to give the correspondi ng carbanoyl
| oride. In a manner anal ogous to the nethod

ped in gxanple 5, rac-

@ ¢ 5-Wis- (8- chl oro- phenyl ) - 2-(5-cycl opropyl -2
- et hoxy- ph 5=Q0
di mpt¥ . 5- drovi m dazol el -carbonyl chloride was

O1 (3 net hanesul fonyl - propyl ) - pi perazi ne
yd (CHNOI‘I de (prepared as described in Fotouhi, N
et al. 005110996) to give the title conmpound as a
' xture. The enantioners were separated by
itical fluid chromatography (Berger Instrunent
11, Daicel ChiralPak OO-H 3 x 25 cm 35 C
at 25 10Q~bar, eluting with 30% i sopropanol in carbon
di oxi de) “gave the title conpound. 144 WO 2007/063013
PCT/ EP2006/ 068748 HR-Ms (ES, nfz) cal cul ated for
C37H44NA04SC12 [ (MrH) +] 711. 2533, observed 711.2536.
BEa@3 dRHHY,5 Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-methanesulfonyl-phenyl)-

Ll%4§m%%)§l zbaé;ﬁwqrg %meJaZOf)th%gg/ ?'epargé fr%trrp ne%ﬁ&l()f.ﬂ_ny'
FeffParbebn - @ém«}r@mbna@@a@baaeovira)m[éthgz-@mda@mﬁuwo&

nyl - propyl )= pi perazi n- 1-yl'] hanone
bJBnmzate []nd 9Qagim tmen@th@cd@ 54 SEFpS) a0 -2 3rbish(4-

h I h th h 4, 5-
eIy 123 Tl AL R 1P T R i s
ﬁéwﬂb‘édahfé@@mé Pamdthad 1).
rac-(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-methanesulfonyl-

phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazole was reacted with phosgene in the
presence of triethylamine to give the corresponding carbamoyl chloride.

In a manner analogous to the method described in example 5, rac-
(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-2-(2-ethoxy-4-methanesulfonyl-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 11, 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 CzsH43N4OeS2Clo [(M+H)™] 749.1996, observed
749.1995.

Example 159

[(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-(4-cyclopropyl-2-ethoxy-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-

methanone
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et hoxy- benzoyl chloride (prepared from ethyl
2- et hoxy-4-fl uoro-benzoate and sodi um et hanet hi ol ate)

WwW@eeh7/08®03 2, 3- bi s- (4-chl orophenyl) - 2, 3- but ane dPEITEP®06/068748

(exampl e 1) in an anal ogous manner as described in
exanple 2 (nethod 1).
4S*, 5R*) -¥, 5- bi s- (4- chl or o- phenyl ) - 2- (4- et hanesu
7>9- et hoxy. 15 phenyl ) -4, 5-di net hyl -4, 5-di hydro- 1
s reacted with phosgene in the presence
@ g| ve t he correspondi ng car banoyl
ngnner anal ogous to the nethod
hped i\a_exanple 5, rac-
' N4 & bi s- (4-chl or o- phenyl ) - 2- (4- et hanesul f ony
phenyl) -4, 5-
dlnethgj 4 5-di hydr o-i m dazol e- 1- car bonyl chl ori de was

r eact with 1-(3 20

nmet hane anyl - propyl ) - pi perazi ne di hydrochl ori de
(prepareds described in Fotouhi, N et al. WO
2005110996) “to give the title conpound as a racemc

m xture. The enantioners were separated by
supercritical fluid chromatography (Berger |nstrunent

mn-¢4s*c5Fawn,5_-Bim«ce|or@mjheawm(m@mmpymzeumxya@myn -4,5-

Aresihes Shuion fﬁtd%opeow%?@@ar@?m@ﬁ@ Rlesa A-ethoxy-
Bah £y @h%@.d&%{bréﬁgb@WA%%oLé %—H&%o?cléad by alkylation

observed 76 145 WO 2007/ 0630
wm/lmname),M| cempling with egclopropyl boronic acid, then

et %%{ f}4d égrg\}e(gggbﬁg}lthe ShiDR%Y) RES Weds83%i8i3- (4-¢
lémardeé\h?r)ae Bfﬂuﬂé’fiédlamrr}éql exbflS Jm~a@@ﬂawgbg@yham@me

perazin-1 anone

qslgscpr(ge[q '(D’exsmpie@él(n@ih@ﬂdk)henyl)pr opan- 1-one (8.4 g,

oA S R I LEhoro B s B Mooy oy 2-olppny-pheny)

arsedimethyied, SleIeydranm -irgidlazole) wad headted withephgagene in the
refluxed for 3 h. Solvent was evagorat ed and the

Peaseage ofineib¥aming ko dedhe gRaeeReNARY £arhaney! hiarida:
et her {Pgxdithel indlogoli88o the method described in example 5, rac-

(4S*,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 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 11, 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 C37H44N4O4SCl, [(M+H)*] 711.2533, observed
711.2533.
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organi c extracts were washed with water, brine, and
dried over anhydrous nagnesium sulfate.

w@eoeghedod zati on from col d hexane gave 5.0 g OPCIEP2D06/068748

chl orophenyl ) pr opan- 1- one oxi ne. 15

1- (4- Chl or ophenyl ) propan-1-one oxinme (5.0 g, 27.3
mol ) was dissolved in acetonitrile (200 nL) and zinc
Eb(atng_ﬂéﬁog 136 mml) was added. Wth rrechani cal
stirrin C net hanesul fonic acid (13

13
815 s A h G ne e rfS-CaibpraPY 2 aiooBbANe 4.5
L
P SrTE N i Gl -RL 2 WR FinC By rplf piperazin-1-y1
iriettoargineCel i t e. Vblatlles 20 were evaporated and the
aqueous portion was diluted with 3 N sodi um hydroxi de
I Xture was extracted with diethyl ether
extracts were washed with water,
ver anhydrous magnesium sul fate and
crude residue was partially purified
ography to give -2 g of a m xture of
hro isoners (8:1 25 ratio).
o di et hyl ether/ hexane gave pure
threo {sonmer (1.4 g) 146 WD 2007/063013
PCT/ EP /068748 and crystallization of the nother
| i quors gave erythro-3, 4-bi s-(4-
chl oro | ) hexane- 3, 4-di am ne (310 ng, 90% purity).
rac- (4S*, )-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis
_(4-chl ofo-Bhenyl ) - 4, 5-di et hyl - 4, 5- di hydro- 1

H i m dazol e was prepared from4-tert-butyl-2-ethoxy- 5
benzoyl chloride and
P@ﬁ@l@‘; ’91455(843-‘€Jlﬂcﬁr0®o1@héﬁyl| 2= RS r3pft @eﬂfﬁ%?rephéhyck -4,5-

anal ogous manner as escrlbed in exanple 2 (nmeth
quethyI -4,5-dihydro-1H-imidazole was prepared from 5-cyclopropyl-2-ethoxy-

B?ﬁzécyﬁﬁgrrogl_ eﬁg?eﬁ%‘f’ecﬁ ?ogn 5%%1022 EE/QH%@{/ %ﬁg% Acid oy dkgiation

With o disethhee v@szuke aotisthghvith cpd:iop@@yeborrmnimacuar geance
of tr{ ethylamne to gl ve the caorrespondi ng car bam)yl

ERPQHficRIIONIAN] FoRyeErgiRAd? thihahlogeaakans Mere- 2t digds-

SR R) TpIRL g e HEIPAL o e o

desyribendhlexaimpee epinegibo@d).as descri bed i n Fotouhi, N

t al 10 |

¢ aconia RS e &4 e chaniToRBeby iz 5 eGSR LLE e Phenyi)-
§@Gih@th§llL4:91dllﬁ b W%Mb%é@t’é’acﬁ&?mrpﬂd@bhéwme

Mul t icel 15 Chiral Pak OO-H 3 'x 25 cm 35

pI@tenme@f ma&thylarrume ygiwetthe 2erebponding gadiamey| chiarisien

di oxi &e% @ﬂn%;tarﬁglotdobls%?Iﬁ’g%oelfﬁgd dEEEARd frxdPhdié 5, rac-

cal cul'a
(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-2-(5-cyclopropyl-2-ethoxy-phenyl)-4,5-

dimethyl-4,5-dihydro-imidazole1-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 11, 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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CA0H53N404SC12 [ (MtH) +] 755. 3159, observed 755. 3157.
Exanpl e 163 20

WO obF0&R)3 4, 5- Bi s- (4- chl or o- phenyl) - 2- ( 2- et hoXREHER10h§/068748

sulfanyl phenyl) -4, 5-

Bk Iev?zz%swﬂ'fﬁ? Grreinddrli e TP 285 e

¢H IE@SBU N S
rac- (4S*, 5R*) - 4, 5 b| S- (4 chl or o- phenyl ) - 2- ( 2- et hoxy- 4-
et hyl sul fanyl - phenyl') -4, 5- di net hyl - 4, 5-di hydro-1
bmgiaaghe was prepared from
- et hyl sul fanyl - 147 WO 2007/ 063013

Rmz&ezae@|938Mroq@me2 ehretiandsu fpnyeae i xjpoenyl)-4,5-

fl
a'[”l’%h)élfﬁg gycérpéligp]%eltjzoorlo )Hﬂllz-%aFn%tﬁannesuﬁonyl -propyl)-piperazin-1-yl]-
RS bi s- (4-chl orophenyl ) - 2, 3- but anedi am ne
(exanmple 1) in an anal ogous manner as described in
exan‘pl e 2 (met\nod 1).
*, 5R*)-A, 5-bi s- (4-chl or o- phenyl) 2-(2-et hoxy-4-

eth anylO 5 phenyl ) -4, 5-di net hyl -4, 5-di hydro- 1
Hi £ @t d with phosgene |n the presence
of trjeth I.n1 |ve t he correspondi ng car banoyl
chl pr e a nanner anal ogous to the nethod

bed )ﬁ(bxanple 5, rac-

4S* ) 4 5- bi s- (4-chl or o- phenyl ) - 2- (2- et hoxy- 4- et hy
| sul fa phenyl )-4, 5-

di met hyl -4, 5-di hydro-i m dazol e- 1- car bonyl chl ori de was
reacte ith 1-(3 10

met hanesul$onyl - propyl ) - pi perazi ne di hydrochl ori de
(prepared a®@ described in Fotouhi, N et al. WD
2005110996) to give the title conmpound as a racemc

Gk AR R THed ditalt-roleer-oharylE 2s@mrihanesulippyl-2-ethoxy-phenyl)-4,5-
SIRERGIA 5L SR arbl H S8 LR Wred 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-(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-2-(4-ethanesulfonyl-2-ethoxy-
phenyl)-4,5-dimethyl-4,5-dihydro-1H-imidazole was reacted with phosgene in the
presence of triethylamine to give the corresponding carbamoyl chloride.

In a manner analogous to the method described in example 5, rac-
(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-2-(4-ethanesulfonyl-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 title compound as a racemic
mixture. The enantiomers were 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% methanol in carbon dioxide) gave the title compound.
HR-MS (ES, m/2) calculated for CzsHssN4O4SCl, [(M+H)*] 763.2152, observed
763.2150.
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(Berger Instrunment Multi-Gram ||, Daicel Chiral Pak

OD-H3 x 25 cm 35 Cat 100 bar, eluting wwth 35%
woredonaesoh3 i n carbon di oxi de) gave the title cOPQDEPZNNG/068748

15 HR-M5 (ES, mz) calculated for C36H45N404S2C12

[ (MHH) +] 731. 2254, observed 731.2259. Exanple 164

[(4S,5R)-2-(4-tert-Butyl -2-nmet hoxy-phenyl)-4, 5-bis-(4-

Ekbharplegie@nyl ) - 4, 5- 20 di net hyl -4, 5-di hydro-i m dazol -1
I! i453 nmet hanesul f onyl - propyl ) - p| erazin-1 1- .

HQS otréd-dgri-iputy!-2-gthoxyyphenyl) ﬁ}yﬁ @ﬂgro phenyl3/4,5-d|.ethyl-

Sl EOE R el Gl e R g

HMetmardawol e was prepared from 4-tert-butyl - 2- met hoxy-

benzoyl chloride (prepared from

-tert-butyl - ?Thydroxy benzoi ¢ acid) and neso- 148 WO
1

w

/ EP2006/ 068748

2, @ 4- chtor ophenyl ) - 2, 3- but anedi am ne (exanple 1)

in an”ang as described in exanple 2

(methqd 4

rac \ 'ﬁ?) 2-(4-tert-butyl - 2- net hoxy- phenyl) - 4, 5- bi
Ghenyl ) - 4, 5-di net hyl - 4, 5-di hydro- 1

Hi mdzole was reacted with phosgene in the 5

presen f triethylamne to give the correspondi ng
carbanpyl chloride. In a manner anal ogous to the
nmet hod cribed in exanple 5, rac-

(4S*, 5R*) ,9¢ (4-tert-butyl - 2- net hoxy- phenyl ) - 4, 5- bi s- (4
-chl or o- PheByl ) - 4, 5-

di met hyl - 4, 5- di hydr o-i m dazol e- 1- carbonyl chl ori de was
reacted with 1-(3- nethanesul fonyl - propyl) - pi perazi ne

oli (hycile edpheniyHerdpRheranhe ds asy, dsts mmdIEdak tombined with
hydroxylamine hydrochloride (4.0 g, 58 mmol), pyridine (4.6 g, 58 mmol), and
ethanol (75 mL). The mixture was refluxed for 3 h. Solvent was evaporated and
the residue diluted with water and extracted into diethyl ether/hexane (1:1). The
organic extracts were washed with water, brine, and dried over anhydrous
magnesium sulfate. Crystallization from cold hexane gave 5.0 g of 1-(4-
chlorophenyl)propan-1-one oxime.

1-(4-Chlorophenyl)propan-1-one oxime (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. Water (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 extracted 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 erythro isomers (8:1

ratio). Crystallization from diethyl ether/ hexane gave pure threoisomer (1.4 Q)
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10 Fotouhi, N. et al. WD 2005110996) to give the title

conpound as a racemc mxture. The enantioners were
waeepanedoexl by supercritical fluid chronat ograpPgT/EP2006/068748

(Berger Instrument Multi-Gram 1|, Daicel Chiral Pak

%’& oy 8 b idgets dple e BBt oonne.
tRoMpHRS!) hexane- - du@h&h@@efmmgcsﬁwamwsclz [ ( M+H) +]

713. 2690, observed 15 713.2690
[ (4S, AR ER O (ﬂ’éﬁféBéMf@X%mQXY‘r@hﬁﬁWkﬁﬁ b@dﬁrcmw@ngmenyl

i TS e

bénzopy chlvridieydnd mieper3ad-bis- U-elyibfo- p’eenﬂhbamne(:B MNdi@nthe in an

Fefhgausatenas descaRam exanbiea (nadoasy 5. 1"
(4- chigr - 51#47%%4-gé_rffggﬂﬁ-@eéth%}ﬁthl@beDs @-Ebicphenyl)-

4- chloro phen
dionaietwl 445 Ekwdhyd Heimigazzle avas- leactadbwitly phoby@ne ahethe presence

} | e d
i R Sraltiel ol ie P EO RSt sadbRina shiodge- ne g
hydr O aid o akaRH0s200E HEHRAS BT TR ANS/AEHEES the

(example 22) to give the title conpound as a racemc
aaroaniay! ciiesdervas ieaetadwithdr @-weghanasationyl-propyl)-piperazine

OB roatel] & MRRRER AT PR AN PE e 9 2B fgose) o
ghvethatitlé @onippiundedsid irage rmnctrhlxtlﬂf@%TrIEt érwmmlo meﬂs Wrb @@parated
di oxi de). .gave . the title conpound. HR-MS

by seRerrisgalfiid @bmﬁnaﬂmmdﬁ@rqqrww mpepgyluitg@@am II, Daicel
9

F?f@f%’%dog) ﬁz?l)?grgtcn%??);‘ %?1@@2))?& eAHter%/Yv thfS obsogr?panol in

baroo-gpitvady) ave heditlensdrhgdund. HR-MS (ES, m/z) calculated for

CaoH53N404SCl» [(M+H) ] 755.3159, observed 755.3157.

Example 163
[(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-ethylsulfanyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-

methanone

a )
oo
()

S
oo

rac-(4S*,5R*)-4,5-bis-(4-chloro-phenyl)-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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4, 5-di hydro-im dazol -1-yl]-[4-(1, 1-di oxo-tetrahydro-th
i ophen-3-yl)-piperazin-1-yl]- 10 methanone CI N O - N

W@&L001/0&DI3 N -- 0O N b S 0 "0 In a nmanner anaPOUBPE06/@68748

t he net hod descri bed in exanmple 5, rac- (4S* 5R*)-2-

pén4 L H YK GBS PRARY 5o e Rl BED P48 AR Beium
egekedolatd)ind meso-2,3-bis- ?1 chlorophenyl )-2,3-butanediamine (example

1-(1, 1-di oxo-tetrahy dro-t i ophen- 3-y E%é)l per azi ne
E)E'rﬁ‘a%ﬁ ABalggpus H‘agﬂf\% aﬁlf@spf'bﬁ‘é”béﬁ%mg q8ethodableni ¢

m Xt u [ t

super BT A AP0 KL Sl e D B frethysultany

M]damyl) 455“ djmelﬁyl D8 idiieydrGhi H-irhidakz ol@iwéab Beact@@mhhnptﬁi‘sg@ne in the
? ut I N vvi,th 60% |so§é§§anol IP

BF%‘?PH%)O 8&%@" fq Plve daesBUREP QH?FREIEP%Y osle.

di ast ff & er iRt u%@@th@h’@th&é‘ﬁ@ﬁ% e%fjlnf@{am le 5, rac-

C38H46N404SC123[ ?d% 725. 2690 served 725.2692.
@&npRY-4,6-bis-(4-chloro- phenyl) -(2-ethoxy-4-ethylsulfanyl- phenyl) -4,5-

h%&g?l%g@ﬁ?drbelrgﬁ%%uq%t Fﬁﬂrg @Xéﬁlcg)rp NYhS réacdte Wlth( MK
thebh#Hdttb Ay L prodes Yipekayink leydrchﬂbHéégﬁr@ PRy bs Ié@@ryrbed in
perazi n-1- - met hanone 150 WO 2007/ 063013
%@%u@pj@o@‘/aj 00%110999) o giveghpititle compound as a racemic
mixture. The enantiomers were 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 35% methanol in carbon dioxide) gave the title compound.
HR-MS (ES, m/2) calculated for CzsHisN4O04S2Clo [(M+H)*] 731.2254, observed

731.2259.

Example 164
[(4S,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

rac-(4S*,5R*)-2-(4-tert-butyl-2-methoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dimethyl-4,5-dihydro-1H-imidazole was prepared from 4-tert-butyl-2-methoxy-
benzoyl chloride (prepared from 4-tert-butyl-2-hydroxy-benzoic acid) and meso-
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In a manner anal ogous to the nethod described in
exanple 5, (4S,5R)-2-(4-tert-

whedylediet hoxy- phenyl ) - 4, 5- bi s- (4- chl or o- phenpd)/EB2086/058748

i met hyl -4, 5-di hydro-1 H 5 imdazole (exanple 4) was

%Bge( Cﬁlé@f)bgﬁ?%%@@ﬁ%ﬁ‘é@ a‘?ﬁm% 8>r<a%¥l|e)1 %%%r%élg&us manner

éseibbwused ‘fn’dd%dm@é(ﬂi)(aﬁethoah)l n an anal ogous nanner as
the method described f

1- ( 3- ARG Hah ) f?ofﬁrrerbb@wﬁ)mﬁhhaéy -RhEAYl)-4,5-bis-(4-chloro-phenyl)-

FEUHACN L5 b0 KRB uhd o BATRRYIthaadBnbh the

BrEbcB00 3 tradibgawrink 1Giv2ad88 codrésioradipd eaﬂt%noyl chloride.
2-(4- 485 4SB|s(t4 chlorogg ngl gnet ane
sul fo |a}1alqgob1§ Q fhe @etho ribed in"example 5, rac-
t ols-(4- - -4.5-
h_ | nm)zdok %I‘%P?{Vg?e@%@)?éy%%anﬁﬂs (4-chloro-phenyl)-4,5

ciiﬁmttzylﬂ 2-dikydrptimidasileniearbony ablorideQvas Gracediwith 11-63-
enant i oner
Eh?rl?@“ TRp¥lyRry: p?‘)ls’kﬁ' Rerpzng iy BoERIBHYE (Prepareq 8y dRscred in
PBtdu,-N. et al. WO 2005110996) to give the title com ound as a racemic
net hyl) - 2- et hoxy- phenyl ] - 4, 5-di net hyl - -di hydro-imd
mbouee. | Teaepanijomers weraj%epé(ramw éuaeir):nu\@arl duibghioatasenraphy

[HerBE Risfri Bhubotefh  DRERL EPTR Y SRR B8y o0

¢00 bah dluiirig Wﬂﬁ 3396 meteandliingaviddrindidRdepgatotd titlé eonnpound
car bon di OX| de). 151 WO 2007/063013 PCT/ EP2006/ 068748

MR- M%ﬁvem/%ﬁal%%ag fRroCarhler e 4Rsdl> HbLH) betB.-PRY0, observed

Prambe, 5, (4,59

4, 5-bi's- (4- chl or o- phenyl ) - 2-[ 4- (cyano- di

nmet hyl - net hyl ) - 2- et hoxy- phenyl ] - 4, 5-

i met hyl -4, 5-di hydr o-i mi dazol e- 1- carbonyl chl ori de was
199 1 1- (3- et hanesul fonyl - propyl) - pi perazi ne

_histhie(2- -

g wﬁnd?ﬂ%ﬂmwgez (Eﬁi@%é ?neégiz%%&gftoggl\ﬂfﬁhém b 15t hi§-(2-chloro

pJB@MBH@dJS@IIZyIH myqroarmdazwg -yl]-Eblet déaxo7erapyd®-2H-

thiopyran-4-yl)-piperazin-1-yl]-methanone

>§O %S
of N 0%
@NQ

In a manner analogous to the method described in example 5, rac-(4S*,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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Exanpl e 169
3, 4- bi s(4-chl orophenyl)-1, 2,5-thi adi azol e-1, 1- di oxi de

wW@L00%0630¢N O 10 Cl To a sol ution of PCT/EP2006/068748

4-chl or obenzal dehyde (240 g, 1.707 not) in 144 nL of

I . 2. f. Do [ um cyanidein 4 8
T2 22 0B e B i 05 RGBS e tomers
wend Beparafedby stpeictitcdl i annekeegrapt)(Beegs! IadirumbanMulti-
15 concentrated under reduced pressure. The r

d
Feamdl s Tesraplogies WhelkoT 3t 2 e akakealet 0 bar, eluting with

t ) Y | t
365 Plfyinty fl a8 HRISLRCERTRIE MG MRS €5
zalttlated jor BrgHeN,dSe@lke [ (M-ar)iy d851$08 pdbsarved 7058t 605.
After filtration and concentration under reduced
pressure, the product was boiled in 400 nL of hexane

Ega%\qm;small amounts 20 of 4-chl orobenzal dehyde.
Xture was cooled and the white solid was

HBIGR)-2¢4-tigrt-Butyli Dattioxy tarent b, 5 i 4-ehivss pbeny)-¢5-dimethy -
LB R T T oot o Bl RN Sy 838 pipprazin 1y

AhéBranthea sol ution of 4,4'-dichl orobenzoin (183.94 g,

0.645 not) in 1400 nL of ethyl acetate was added
g (0.687 nole) of bromne over 2 mn. The 25

g ®irred for 1.5 h during which time the

Ot ¢ ghtened, and crystals cane out

echani cal stirrer is

. e mxture was cooled in ice bath for

# 22 Che solids were collected by suction
|Itra$i09 and washed with 800 nL of diethyl ether to

give 1 1 g of 4,4"- dichlorobenzil as yell ow

crys s (81 %. 152 WD 2007/063013 PCT/ EP2006/ 068748

A mixtpre of 4,4'-dichlorobenzil (55.824 g, 0.20 nol),

sul fgfide (24.028 g, 0.25 nol), triethylamne (8.36

nL, 0.05 nol) and absol ute ethanol (1200 nlL) was

refl uxed under argon for 18 h, then - 600 nL was

distilled out and the remai nder of the volatiles

[rEATY. éﬂ%%!odo%@%&%ﬁe Pﬁﬁﬁé&‘?@scr’r& fR & @tS‘?‘?ac-g S’ 8R")-2-

I nconpl ete reactron, therefore addition amounts o

gitdrabuiye 2(eth806plgenyd)-0 5-bist(#-chlonorhdnyladrbrobmegh e, 5-dihydro-

%/dg}?@gzﬁolmgs r%ggte%bv%i% l‘IlE(e[,1%i%§(8319tr£%yz<§)rg-tm'c)ph\éﬁ-rse-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 title compound as a mixture of
diastereomers. HR-MS (ES, m/z) calculated for C3gHisN4O4SClo [(M+H)']
725.2690, observed 725.2692.

Example 167
[(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
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The m xture was refluxed under argon for 22 h. About
600 nL of the volatiles was distilled out and the

WO e0vaioesdes was renoved under reduced pressure.PCT/EP2006/068748

Addi tional acetonitrile was added and the m xture was
agai Iconcentrated der 10 reduced pressure. The

r esi $ takenyup in 1000 nL of ethyl acetate,
washed es,{lvg? i th saturated sodi um bi carbonat e
(1 x 250 n)| wate ( 250 nlL), brine (1 x 250 ni).
The orgg ag dr\ ed over anhydrous sodium
sul f at g er\he and concentrated under reduced

pr essuf eNr esi due  was evaporated again with
acetonitri e, )and then taken in 450 niL of diethyl

ethep 15 Stirred for 30 mn. The solids were

col'f ed by suction filtration to give 56.14 g of

374 bi s- (4-chl orophenyl ) -1, 2, 5-thi adi azol e- 1, 1- di oxi de

as a tan solid (82%. Exanple 170 20 rac-(1

R*, 2S5*) -1, 2- Bi s- (4-chl or o- phenyl ) - propane- 1, 2- di am ne

@ a\mavri2r aNdibgods®b thénsxhod UeecrﬁﬁecfSln(b)@nﬁpiléSZ MIR) -(4-tert-
of 3.4-bis é4-ch|oro heny 5-t hi adi azol e- 1

Bhiyk 2eshoxy-BBe -8 ﬁr{ﬁaq*ﬁca@ RRAWA-ardmethih-4. Srflinuidro-1 H-
BRSEOILIEI4RE1E8, 8 QofcpadibT el Lyl Booraane

dmgdmnhllnndy(@nepmedﬂmmedﬁdyksm@wlqnop&m}n -@ imian. an‘EiImgous

Tisong: gp 158 i BEsc et 1 G ApHdsea St gl bibrazine

BingISChIONRE) 815 tB tiie AR, qutuy IEsaGﬁ}z;i&ﬁcu@mb for
eor anlclaer was washed with brine and then

@Bgl'éxﬂNdOe‘BCblﬁwﬁHbb§4$6@DGnOb$ﬂ>rf/ad g41/4998 filtration
153 WD 2007/ 063013 PCT/ EP2006/ 068748 and
concentration under reduced pressure, 5.38 g of

Bxamipléyeégo- 3- et hyl - 3, 4-

b1 s(4-chl orophenyl -1, 2, 5-thi adi azol e-1 , 1-di oxi de was

Bt (48R)" @I?néﬂ shiozg- p\ﬂﬁ@Y')ﬂs[éol(3d$thé6@$liﬁ;an¥| PHPYhext
S Ao RS2 o 0t 0,00 b

5héd1'yl)aﬂ+raet(h|y9pt’bplordtrme<l de (5.38 g, 15.1 mmol) |n 91
|n ethanol cool ed to 0 C

0
é\/\/

Os
\/

The enantiomers of rac-(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 chloride
(example 17) were 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 18% acetonitrile in carbon dioxide).
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was added sodi um borohydride (0.30 g, 61 nmol)
portionwi se over 7 mn. After stirring at 0 C for

wWa@pdrieln13d5 mn, the m xture was all owed to WaPCT/EP2006/068748

room tenperature and stirred for 3.5 h. The reaction

adai [0 e refhebiaf e rYFRTBBS A Biife 5. (45.5R)

1 SA6isHArchlrorp G riyine-Yageyiamioed rmgehy 1m&BI01) rl-e lox @ theny]-4,5-
acetate then vvashed with water (300 rTL) and brine

@'@@ﬁihvﬂt& >-dhy&q- 'H\MZOA%ﬂy%ﬁFBQQY'sC@&HFMﬁ was reactedmdth 1-(3-

%Qﬂﬁﬂ{ %ﬂ?%;wglg Pﬁﬁ/ﬁ i |8 fé‘k%hfr?l@qﬁ?ztcfb?élfhe title

bempaumal e“I’BFMﬁﬁ,GM) dadmgateel for CssH4sN504SC|2 [(M+H ] 752.2799,
c-(3 3, 4- bi s(4-

%??W@ﬂl?ééﬁ%gg\? met hyl - 1, 2, 5-t hi adi azol i di ne- 1, 1- di oxi

de (4.3 g). 15 A suspension of

rac- (3R*, 4S*) -3, 4- bi s(4-chl orophenyl ) -3-net hyl -1, 2, 5-

Mldlne 1,1-dioxide (3.71 g, 10.4 mmol) and

e 4.8 48% hydr obrom c aci d
??‘3?'%@ %r@)o 0&9‘%”&52‘ ?go%dda%%%q dﬁq_ Sas stirred at

Q g for 40 mn (reaction progress nDnitored by TLC),
lowed to cool to roomtenperature. The crude
pNx@ure was partitioned between ethyl 20
acet ate andSwat er, and t he aqueous phase washed tw ce

y tate. The aqueous phase was then nade
py the slow addition of solid sodium hydroxide
€50 §° CARE! Exothernic) and extracted with diethyl
ether (3 x 500 nlL). The conbi ned ethereal extracts
were washed with 2M sodi um hydroxi de (100 niL), then

Woizesblot@T obuMayitbroben andkhtes@ubaj, & . 10V Hivldinfem mL of methanol
pellets of solid 25 sodi um (r(%dr oxl1 de) and evapor at ed

vas gidgedthe0 g QfIF@tWLﬁ){én igat-§yml wRiey Oveaeinal The mixture

W2 techSr AbUfEr S firl A HeBa TR Airr . dtled. then

E@Tddiﬁ&ﬂ@ﬁ?ﬁdéﬂ%uc&d@:nmwrégﬁe recrj] residue was tgken up in 1500
2-(4-tert-Butyl - 0X en 4, 5-hbis-(4-

o Tahatier 61U are g O ) 62 RS HE D SHOLe s aIR M eveieT {f x 150
FHL%\zct% g'a.m%@m @W%Leaﬁﬁ%@gpwﬁ5b9n|_)h§nd"8FiB%ver

d | R, 25%) -1, 2-

cribed in exanple 2, rac
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 et 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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30

bi s- (4-chl or o- phenyl ) - propane- 1, 2-di am ne was reacted
Wth 4-tert-butyl-2- ethoxy-benzoic acid nethyl ester

w@ progpedoexl as described in Fotouhi, N et al. RE/LEP2006/068748

2005110996) in the presence of trinethylalum numto

| T
Onant Pt E CRTMPRER- 154 BOEN 6,40 $hIF Sydiite (240289,
0 [PsomiBt) OgicdRMmMI neB@. 3 mL, msaa mmrdnd\/ébécbluﬁaﬁahd)l (1200 mL) was
Da| cel Chiral Pak OD-H 3 x cm 100 bar

eaflyxed gingret ﬁr%%oﬁélsﬂhﬁﬁ@n arﬁpcbmt-o)e/@%@éi'Uﬁﬂlpﬁh@%m%rema'nder

lg?ﬂswl%q@&g@%( éjrfn %J’Hﬁgefgr‘e ced pressiye. LIC) M§ |gdg:ated( incomplete

re:aomophmleyd;fbreﬂaddrﬁbhall arﬂo&ntdldﬁysdrfamikjd-m 80@1gz0I08. mol),
HEatie 6baiicd 6 Teliend Sbsdiia ehengl G400 ML) Bt asoo

Tﬁé nﬁ.ﬁ%re wa*s) reﬂuﬁ hﬁ&ér ﬁ@b}ﬁ'fozz.@%h%ymﬂfemm ot iffs DbRitiles
- (4-chl or o- phe

was -disthiedrogr |armldbe Mr@alnd@awwrrymmumndﬁe r@lueedipressure.

ggdgggﬂ%:fl%e%%rq?ﬂgg&a(sa%%eé%) ug Ewteo@goxtﬁ? renv%g %8alorlwec§ocnrcen?rated under
(etricettpn rbswle et r@@?@ﬂem@@tdk)en% mbi GO0l ki Tl <Ok - ey,

l)-4- rret hyl -4, 5-di hydro-1 H azol e was reacted

Wﬁhe%ﬁb%@wahmthéamrémwlum hicadonatei » 850 dnlgi, water (3 x
%@@/@ZB@? 8@%%@1‘?9?%)%%8 Q)%W\%]ssdried over anhydrous

léé(iiuﬁﬂhul%{]é 4f’r|tf¢é§(ﬂ aﬁdhwhaént%@tbdxmdeh esUdedpreshire: (Phectesidue
or o- phenyl ) - 4- net
Wa yapaidiad goaln W@%ﬁﬁ@ﬁ%ﬂ”@nlﬁ@ﬂlt@@ tgken in 450 myL 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,
SLis
Cl

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
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5C I i ~I0 In a manner anal ogous to the nethod
described in exanple 3, (4S,5R) -2-(4-tert-

whedylediet hoxy- phenyl ) - 4, 5- bi s- (4- chl or o- phenptI/EB200€068748

hyl -4, 5-di hydra-1 H im dazole was reacted with

BB ERREE b0l TRIUR) losShfe's 8 BB bR S hBhy1-3.4-

bisiBchidyophdrii-t €2, 5-tRatidzok- ef1bgisideheay bbtathd. bT lsis (Material was
hl or o- phenyl E 4- et hyl - 4, 5- o

H5e directinindae diext stewighqud fuher-purificali@® hanone < o

N - ~ . i . ;

anal ofaie agbf Tk o Febrm S P e 23 g aro-11.2.6)
tM&jiar)le2-, (4idxde (5.38 g, 15.1 mmol) in 91 mL of in ethanol cooled to 0 °C
but yl - 2- et hoxy- pheny|) -4, 5-bi s-(4-ch| org- phenyl ) - 4- net

WP BB oy BB ST e 813 0.6 £ BB hGP IGTd BRSAAEN. After
él%ﬁb%ﬁ W for birfothdRI @R SHE haRithe Wa%f’ééio}/\ie‘a B8N Arhh W oom

f
20 dirhydrochl oride (prepared as described in Fotou

emperatire ano stoGsio08I6N. (The rgacikon wvastthen eocleagont and

nnpeE ot 2uitiol i d M s aRis d 484 L. The reaction
APRUOREE 1D FPBOO #0668 G| adetardhenvdshed with water (300

[(4S,5R) -2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-c
Lo eadgieney(3P0mie higp-aves anhydrous sodium sulfate and concentrated.

ﬁhg%ﬂ#% Féguﬂfeﬁ@%s ]p'u¥i'filad ’B&/Qf’aarsﬂzcjorﬂ}rfllh %hr&ﬁét%@?% (sﬁ;llca%el,
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 Q).

A suspension of rac-(3R*,4S*)-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 to give the title compound (1.56 g). This
material was carried forward to the next step without any further purification.
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5 HIln a manner anal ogous to the nmethod described in
exanple 5, (4S,5R)-2-(4-tert-

whedylediet hoxy- phenyl ) - 4, 5- bi s- (4- chl or o- phenptI/EB200€068748

hyl -4,5-di hydro-i m dazol e- 1-carbonyl chloride was

reacted wth piperazine (Aldrich) to give the title 10

conpound. LG Ms: 593. 2 [(I\/H-H) +] Exanple 176

Ex - 2- (4 tert- Butyl et hoxy phenyl) 4, 5- bis (4
oro )-4-me ro-imdazol e

c@ﬁmﬁy&ym&%@m T ReO BB Bk 1508 GhI el Rz -Aasthy1-4,5-

N-O O15 NH2 In a manner anal ogous
%jlhly%j {T}]adz_%llescrl bed i n exanpl e 5,

enyl) 4, 5- bi s- (4-chl or o- phenyl ) - 4- net
dazole- 1-carbonyl chloride was
ar7 di n-4-yl -ethanone (Al drich) to

e cofmpound. LC-MS: 635.2 [ (MHH) +] 157
CT/ EP2006/ 068748 Example 177

-{4 [(4S,5R) 2-(4-tert-Butyl -2-et hoxy-phenyl)-4,5-bis

- (4-chl oro- phenyl ) - 4- net hyl -
4, 5-di hydr o-i m dazol e- 1- car bonyl ] - pi perazin-1-yl }-etha
hoaenar@ier @analogoul th the MethbdNdescribed in example 2, rac-(1R*,25%)-1,2-

bis-(4-chloro-phenyl)-propane-1,2-diamine was reacted with 4-fert-butyl-2-
ethoxy-benzoic acid methyl ester (prepared as described in Fotouhi, N. et al. WO
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 11, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at
100 bar, eluting with 25% methanol and 0.2% isopropylamine in carbon dioxide)
to give (4S,5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-
methyl-4,5-dihydro-1 H-imidazole. HR-MS (ES, m/z) calculated for CzsH3z1N2OCl»
[(M+H)™] 481.1808, observed 481.1801.

Example 172
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

Cl Y
g -
N
N\
(T
L /=0

In a manner analogous to the method described in example 3, rac-(4S*,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 compound.
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Cl : N~No Do N5 In a manner anal ogous to the nethod
described in exanple 5, (4S,5R)-2-(4-tert-

whedylediet hoxy- phenyl ) - 4, 5- bi s- (4- chl or o- phenptI/EB200€068748

hyl -4,5-di hydro-i m dazol e- 1-carbonyl chloride was
reacted wwth 1 -acetyl-piperazine (A drich) to give
the title 10 conmpound. LC-Ms: 635.2 [(M-H) +] Exanpl e

Ex8mple 173
4-tert-Butyl-2-ethoxy-phenyl) - -bi's
(4(S|,5§h120(40te§z1%%t9/f ch@@{-ﬁpqanyl )-4,5-bis-(4-chloro- phenyl) 4 methyl -4,5-
I d
A et 29@?#9 e o N NG

5 In a panner anal ogous to the nethod descri bed
phe 5, Orac (48* 5R*) - 2-

e 0L, 2- et hanedi am ne 20 (Al drich) to give

Eh

it & conpound. LC-MB: 595.2 [(MrH)+] 158 WD

2007/ 063013 PCT/ EP2006/ 068748 Exanple 179
rac-4-[(4S*,5R*)-2-(4-tert-Butyl - 2- et hoxy- phenyl) -4, 5-

(i ammrfdﬂlamlamgaimeﬁalthe fnethod described in example 3, (4S,5R)-2-(4-tert-
ro-im dazo e-1- car honyl erazin-2-0

nmet h d
ﬁ@tyl-éetﬂpxy @wer{yltﬂ 5-bis-(dnghtpro-phenyl)-4- méth 5 -dihydro-1H-
imidazole was reacted with phosgene in the presence of triethylamine to give the

title compound.
Example 174

[(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

Cl Vam
g OC f
N
\
cl O

In 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 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. HR-MS (ES, m/z) calculated for C37H47N4O4SCl,
[(M+H)™] 713.2690, observed 713.2687.
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N H\ 5 0 In a manner anal ogous to the nethod
described in exanple 5, rac-(4S*, 5R*) - 2-

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748
)-4-nmethyl-4,5-di hydro- imdazol e-1-carbonyl
chl oride was reacted with 2-piperazi none (Avocado 10
Organics) to give the title conmpound. LC-Ms: 607.2

EkAfiple 1 75Exanpl e 180
-2-(4-tert-Butyl-2-et hoxy-phen

rac-2-{4-£(48*,5 yl) -

[(8551R)- 2-43-dent-Guby! gqu -phenyl)-4,5-bis-(4-chloro-phenyl)-4- methyl -4,5-
I 1-

ot Y M AP e o "N @ o

Cl

O In a panner anal ogous to the nethod descri bed

pfe 5,0rac-(4S*,5R*)-2- 20

in ,

(4- ~pullyl - 2=8t hoxy- phenyl ) - 4, 5- bi s- (4-chl or o- pheny
l)-4- 15 ‘@‘ war o- i m dazol e-|1 -carbonyl

chi g act ed with

é 4}y| 2-piperazin-1 -yl 159 WD 2007/ 063013
bT/E 0B/ 068748 et hanone (Cakwood Products) to give
the titj_e/compound. LC-MsS: 720.3 [(M+H)+] Exanple 181
5

rac- [ (48*, 5R*)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4, 5-bi
s-(4-chl oro-phenyl)-4- nethyl-4,5-di hydro-im dazol - |

(Syélmén%%%%db%%‘éltmﬁé( hidth &8 68EERbek Ve xarisiE BANRE 8 R) B- (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 (Aldrich) to give the title
compound. LC-MS: 593.2 [(M+H)7]

Example 176
1-[(4S,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

In 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 chloride was reacted with 1-piperidin-4-yl-ethanone (Aldrich) to give
the title compound. LC-MS: 635.2 [(M+H)™]
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NNNCNO ON/ 1S 010 In a manner anal ogous to
the nmet hod described in exanple 5, rac-(4S*, 5R*) - 2-

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

)-4-nmethyl-4,5-di hydro- imdazol e-1-carbonyl
chl oride was reacted with 1-nethyl sul fonyl -pi perazi ne
(Aldrich) to give the title conpound. LC-Ms: 671.2

E&Mﬂﬁleh 7¥5 Exarrpl e 182

rac Asé BBS? S )-2-(4-tert-Butyl -2-ethox phenyl%
15{4ﬂ p h4o te(fjt Buywhgistbaxy- phenyly4 5-bis-(4- ch oro-phényl)-4-methyl-
e U L i U Ty

OI N 0 160 V)B-QOO?/ 063013 PCT/ EP2006/ 068748 | n a
man apal ogous to the nethod described in exanple 5

N )
(4S*, - ﬁ@tﬁut yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4-
chl 4= et hyl -4, 5- di hydro-i m dazol e-|

Nyl

hony| éﬁio)rlde was reacted with 2- pi perazin-|

| -1- pyP‘rolldln | -yl -ethanone (Aldrich) to give the
t|tIe ound. LC-Ms: 704.3 5 [(M+H) +] Exanple 183
racoO4S*, 5R*) - 2- (4-tert-Butyl - 2- et hoxy- phenyl ) - 4, 5- bi
S- (4-chl oro- phenyl )-4- methyl-4,5-di hydro-i m dazol -|
-yl]-[4-(tetrahydro-furan-2-carbonyl)-pi perazi
n-1-yl]- 10 nmethanone Cl r- N

In 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 chloride was reacted with 1-acetyl-piperazine (Aldrich) to give the title
compound. LC-MS: 635.2 [(M+H)"]

Example 178

rac-(4S*,5R*)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-
4,5-dihydro-imidazole-1-carboxylic acid (2-dimethylamino-ethyl)-amide

Cl Y
g OCE
N
A\
N

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 N,N-dimethyl-1,2-ethanediamine
(Aldrich) to give the title compound. LC-MS: 595.2 [(M+H)]
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O NA I i HvO J ONO In a manner anal ogous to
the nmet hod described in exanple 5, rac-(4S*, 5R*) - 2-

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

[)-4-nmethyl-4,5-di hydro 15 i m dazol e-1| - carbonyl
chloride was reacted with piperazin-1
-yl -(tetrahydro-furan- 2-yl)-nethanone (Al drich) to

gixumgrléq7gi tl e conpound. LC-Ms: 691.3 [ ( MtH) +]

Ex 184

RS IS B8 S tegt Buty-&ratbexe-pheny iRl (@ratigioy pagn)4-
H‘Ieﬂﬁé %%Wﬁﬁﬁiﬁﬁc?é:o}rﬁ jjl'é:zagl?onyi] PiRg Zé)nn32/IC]n pi per azi ne- |

ylic acrd— di met hyl am de 161 WO 2007/ 063013
PCT] EPROP6/ 068748 Cl r- NO N O I i HN~ O Qzzz( N

N-. h-NanngFanay ogous to the nethod described in
exampl e 5, > @ R") - 2-
(4- “hu -thoxy phenyl) - 4, 5- bi s- (4- chl or o- pheny

» 5-di hydro 5 im dazol e- 1- car bonyl

| ori de s reacted wi th piperazine-1-carboxylic acid

di met hyj axi de (Al drich) to give the title conpound.

LC-MS: H664. 3 [ (M+H) +] Exanpl e 185

rac-2-{4-P(4S*, 5R*)-2- (4-tert-Butyl - 2- et hoxy- phenyl ) - 4

, 5-bi s- (4-chl or o- phenyl)-4- 10

nmet hyl - 4, 5- di hydr o-i m dazol e- 1- car bonyl ] - pi perazi n-1-y

Int a acgtr@mahaldgous 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

Organics) to give the title compound. LC-MS: 607.2 [(M+H)"]

Example 180
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-morpholin-4-yl-

ethanone

Cl Y
O C

N

N\

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 1-morpholin-4-yl-2-piperazin-1-yl-
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N O NC P6~~NH2N In a manner anal ogous to the nethod
described in exanple 5, rac-(4S*,5R*)-2- 15

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

|')-4-met hyl -4, 5-di hydro- imdazol e-|-carbonyl chloride

r - 10 vl e :
tfthyFBIERntk R RbbRR et e PETBRTNGE LGvs s
gnd. LC-M5: 650.3 [(MH)+] 162 WO 2007/ 063013
PCT/ EP2006/ 068748 Exanpl e 186
rac-2-{4-[(4S*,5R*)-4,5-Bi s-(4-chloro-phenyl)-2-(2-iso
LSRR{¥ 181 Et hoxy- phenyl ) -
- =%, 5- di hydro-i m dazol e-|1 -carbonyl]-pi perazi

ract{¥83,5B? pR(d-abitdButyl-2-etHoxy-Etdmat)eh b-bi€(4-ShidrohBayl) -

H~OO[N, ~ \\. . .

Feiy 4 - Ssco-midarolyt igdsmethanesulienyiigyesingl-yh:metpanone
pr opoxy- 4- met hoxy- phenyl ) - 4-nethyl -4, 5-di hydro-1

H i m dazol e was prepared fromrac-(1

R -1, 2-bis~(4- 10

chl phenyl §- propane- 1, 2- di ani ne and net hyl

2-1i .a - t hoxy benzoate in the presence of

tri hyl al am usy ng the procedure as described in

exa ¢ 2 NIt Was theén reacted with phosgene in the
EL iethylamne to give
C- (4{52? R*) -4, 5-bi s- (4-chl or o- phenyl ) -2-(2-i sopr opox
y- 4peiN1OXY -
pheny§) - 4- met hyl - 4, 5-di hydr o-i m dazol e-1-car bonyl
chl of i d@ (exanple 3). 15 In a nmanner anal ogous to the
nmet hod described in exanple 5, rac-
(4S*,5R*) -4, 5-bi s-(4-chl oro-phenyl ) -2-(2-i sopropoxy- 4-
IFe4 fanhap k@Al goud-tBRhE Wethod 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 1-methylsulfonyl-piperazine
(Aldrich) to give the title compound. LC-MS: 671.2 [(M+H)]

Example 182
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

cl
Ly Og E
=
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4, 5-di hydro-i m dazol e-1-carbonyl chloride was reacted
Wth 2-piperazin-1 -yl-1- pyrrolidin-1-yl-ethanone

w@ 200d06wny to give the title conpound. LC MS: BOREB2006/068748

[ (MtH) +] 20 Exanpl e 187
-4 * BR*)-4 5-Bi.g-(4- .
Lgiy ﬁéi‘r%}nn% a@ﬁf‘o@@'tﬁ thé nidthd BeBER th ik $ORLR
5 4R- @bm d 6azph bienyl 2n -
(rf’% )V\o@tzow}%olr 3(‘?1%th pcr) Enéo%%g%eg%sdhl@cﬂlopmww pnyra.s
dihysirag migageie-1-Fribong! chigede wgs repetedavith Binipgraziphi wl 1-

CRTBRFRI- Aot DRGRBR K digT R GOBA Sy oe.
M;;—I—(l] R, 25*) - 1 2- bi s- (4 5

chI or o- phenyl) propane- 1, 2-di am ne and net hyl

2-i sopropoxy- 4- met hoxy- benzoate in the presence of
ExbARIIEMIg! um num usi ng the procedure as described in
X t was then reacted with phosgene in the
p&‘@ﬁéﬁté%)‘ 21(#itertiBUtdr@-athoxyephsinyd-4,5-bis-(4-chloro-phenyl)-4-

b%ihﬁiﬁ&&* r6-|m%at%lo?1-(yﬁ' (lt@[ a%;Poh 5- ?lyra%-zﬁcér?bonyﬁ 88 %Ein-1-yI}-

RlagtHomed- et hyl - 4, 5- di hydr o-i m dazol e-1| - car bonyl

chlorlde (exanpl e 3) 10 I'n a manner anal ogous to the
3 descrlbéa'ln exanple 5, rac-

Opi s- (4 chl or o- phenyl ) - 2- (2-i sopr opoxy- 4-

-1 -carbonyl chloride was reacted
none (Avocado Organics) to give the

h|| ‘ . LG Ms: 595.2 [(M+H)+] 15 Exanple 188

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 piperazin-1-yl-(tetrahydro-furan-
2-yl)-methanone (Aldrich) to give the title 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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rac-2-{4-[(4S*,5R*)-4,5-Bi s-(4-chloro-phenyl)-2-(2-iso
pr opoxy- 4- net hoxy- phenyl ) -

W@ 2002063013 4, 5- di hydr o-i m dazol e- | PCT/EP2006/068748

- car bonyl ] - pi perazin-I-yl}-1-norpholin-4-yl- ethanone
NO \ I - ~ N H O NON N20 0 J 164 WO
Y 063013 PgT/ EP2006/ 068748 I n a manner anal ogous to

t he ! bdydesgribed in exanple 5, rac-(4S*,5R")-4,5-
bi s- (4- chl 0 2- (2-i sopropoxy- 4- met hoxy- phenyl
) - 4ot byt N4, ydx o- i m dazol e-1-carbonyl chloride

was clt-le \l@/\oh 1 -norpholin-4-yl-2-piperazin-1 -yl -
ge*Oa od Products) to give the title

conmpoulhd. YC-MS: 708.3 5 [ (MH) +] Exanple 189

rac L%e 7 5R*) -4, 5-Bi s- (4-chl or o- phenyl ) -2-(2-i sopropo

thoxy phenyl) 4-

rret hy} %4, 5-di hydro-i m dazol - 1-yl ] - (4- et hanesul fonyl -p

i perazin-1-yl)-methanone Cl O NO DH NO C )O O

Nom

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 piperazine-1-carboxylic acid
dimethylamide (Aldrich) to give the title compound. LC-MS: 664.3 [(M+H)"]

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

Cl Y
( OCE
N
N\

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-piperazin-1-yl-acetamide
dihydrochloride (Matrix Scientific) to give the title compound. LC-MS: 650.3
[((M+H)]
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S'o 10 In a manner anal ogous to the nethod descri bed
in exanple 5, rac-(4S*,5R*)-4,5-

whe®70d0chl or o- phenyl ) - 2- (2- 1 sopr opoxy- 4- met hoORGF/pPENgH68748

) -4-net hyl -4, 5-di hydro- i m dazol e-1-carbonyl chloride
was reacted with 1 -nethyl sul fonyl - pi perazi ne 15
(Aldrich) to give the title conpound. LC- Ms: 659.2

1 |€286Exa”p| By g B 4-chl h I 2-
m@%ﬁ&@ rﬁé%’}m&f%m@whbo}g heBT I 25 sap O efhoxy-phenyl)-
RrARPY-E 5 ahaoRAe R Nt thfubphekaghiape ool Py-

exaahBR2006/ 068748 I n a manner anal ogous to the nethod
described in exanple 5, rac-(4S*,5R*)-4, 5-

' Nenyl ) - 2- (2-i sopropoxy- 4- net hoxy- phenyl
y di hydro- i m dazol e-1-carbonyl chloride
L gd Wlt 1-acetyl - pi perazine (Aldrich) to 5
OL61d. LC- M. 623.2 [ (MtH) +]

-4, 5- BIS (4-chl or o- phenyl ) - 2- (2-i sopropo
“enyl )-4- nethyl -4, 5-di hydro-i

-[ 4- (t et rahydro- furan 2- car bonyl) - pi peraz
10 nethanone CI O N N

rac-2-{4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-
4-methyl-4,5-dihydro-1H-imidazole was prepared from rac-(1R*,25*)-1,2-bis-(4-
chloro-phenyl)-propane-1,2-diamine and methyl 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 triethylamine
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 chloride (example 3).

In a manner analogous to the method described in example 5, rac-
(4S*,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 2-piperazin-1-yl-1-
pyrrolidin-1-yl-ethanone (Aldrich) to give the title compound. LC-MS: 692.3
[((M+H)]

Example 187

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
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HO C UOOIn a manner anal ogous to the nethod
described in exanple 5, rac-(4S*,5R*)-4,5- 15

whe®70d0chl or o- phenyl ) - 2- (2- 1 sopr opoxy- 4- met hoORGF/pPENgH68748

) -4-net hyl -4, 5-di hydro- i m dazol e-1-carbonyl chloride
was reacted with piperazin-1 -yl-(tetrahydro-furan-
g1yl ) - met hanon Aldrich) to give the title conpound.
Ll:— ME:)679. 2 f(MrH) +]  Exanple 192 20

rac 14 ,(|4S* R*)-4,5-Bi s-(4- chloro phenyl)-2-(2-iso
propoxy- 1- nyp X pgenyl ) - 4- et hyI 5-di hydro-i

m da N- carhanyly - pi per azi yI} acet am de 166
WO | /I96 3 PCT/ EP2006/ 068748 C NO \ Il O\ HN

N N ~O H2N In a manner anal ogous to the

nmet hod\deskri bed in exanple 5, rac-(4S*,5R*)-4, 5-
bis-(4 or o- phenyl ) - 2- (2-1 sopr opoxy- 4- met hoxy- phenyl
) - 4- met hyp- 4, 5-di hydro- 5 i m dazol e-I|-carbonyl

chl oride was reacted with 2-piperazin-1-yl-acetam de
di hydrochloride (Matrix Scientific) to give the title

PR o -G 8 bl o SRR 7 et sy 4
ROXtYy| 4t BRS¢y -1 RAYEYo18-was prepared from rac-(1R*,2S*)-1,2-bis-(4-
chloro-phenyl)-propane-1,2-diamine and methyl 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 triethylamine
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 chloride (example 3).

In a manner analogous to the method described in example 5, rac-
(4S*,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 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

\_

cl
U o
N
3 0
\
)=
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met hyl - 4, 5-di hydro-i m dazol e-| - car bonyl ] - pi per azi ne-|
-carboxylic acid dinethylamde CI NONO \ HC

wor@7/0&0rz( N ,N 15 In a manner anal ogous to PEEEP2006/068748

nmet hod described in exanple 5, rac-(4S*,5R*)-4, 5-

I & il RIS b e DB e BBt ST P 8L B PSR 4.5
m5(4ﬁdﬂ@rtoe|§|he'mﬂ)h&32m;ﬂép®qr h-meathbyyheayidathethyl-4,5-dihydro-

di met hyl am de rich give the title compound,
IneidpEpleskeaon wmuqie bigsTe5ci00 w11 0Rmb LR Ayl 5. piperazin-1-yi-

?@?ﬂ?ﬁ%&%@?ﬁﬁgsﬂ%mﬁw%ﬁ@?3?‘6&8?%%3 LEMS; 7083

K¥4iet hoxy- phenyl ) - 4-
met hyl - 4, 5-di hydro-i m dazol - 1-yl ] -[ 4- (3- met hanesul f ony
| - propyl)-piperazin-1-yl]- nmethanone CI NO- ~ N

Pxanigte 189 ~O5-N 5
rac-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-

methyl-4,5-dihydro-imidazol-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone

¢ —
QU e
CILO \
()

7 0

U

In a manner analogous to the method described in example 5, rac-(4S*,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 1-methylsulfonyl-piperazine
(Aldrich) to give the title compound. LC-MS: 659.2 [(M+H)"]

Example 190

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

\_

Cl
g 2
N
) 0
\
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In a manner anal ogous to the nethod described in
exanple 5, rac-(4S*,5R*)-4,5-
whe®70d0chl or o- phenyl ) - 2- (2- 1 sopr opoxy- 4- met hoORGF/pPENgH68748
) -4-net hyl -4, 5-di hydro- i m dazol e- 1-carbonyl chloride
was reacted with 1-(3-nethanesul fonyl-propyl) 10
pi perazi ne di hydrochl ori de (prepared as described in

h"Dé erdriner Mnagigoals. to e rr%i’ﬁ)@dd;l@@&@ded i® @da\m?pléhﬁe rae-{4%* 5R*)-4,5-
ound. LC I\/S 701. 2 Vi-H) +]

4{QM@J’0 Birenyl 42*$2ﬁ@1r@ﬂo>6hf’fﬁ?%thﬁh)é‘nﬁ’iﬂﬁw|i*4(@elft}’éﬁﬁ%ﬁ@ydro'
t
?f%dé {5’@ pgé%ﬁ)oﬂg}g%bll%e &vg%greacl‘te_dyvlvhth E) iargzee;[)éll -piperazine (Aldrich) to
giyke- thettltiamnonq)o@lndN L[C-MS: 023.HH[@N+H)P NI H In a
manner anal ogous to the nethod described in exanple 5,
rac- (4S*,5R*)-4,5- 20

Eké eqlghoro phenyl ) - 2-(2-i sopropoxy- 4- met hoxy- phenyl
-4,5-di hydro i m dazol e- 1-carbonyl chloride

m[ 48%168é)d4;51 Bis- (¢ greorazp meny AR -d2-isdpropoxyg#ecthhzy- phenyl) -4-

o T o A A 5B R perin- 11

Féhdrfbpe SRY) - 4, 5- Bi s- (4- chl or o- phenyl ) - 2- (2-i sopr opox
y- 4- met hoxy- phenyl )-4- methyl-4,5-di hydro-imdazole-1
-carboxylic acid (2-di nmet hyl am no-ethyl)-amde CI N O

Cl

@)
In a manner analogous to the method described in example 5, rac-(4S*,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 piperazin-1-yl-(tetrahydro-furan-
2-yl)-methanone (Aldrich) to give the title compound. LC-MS: 679.2 [(M+H)]

Example 192

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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HNC HNWO om N 5 In a manner anal ogous to the
nmet hod described in exanple 5, rac-(4S*,5R*)-4, 5-

whe®70d0chl or o- phenyl ) - 2- (2- 1 sopr opoxy- 4- met hoORGF/pPENgH68748

) -4-net hyl -4, 5-di hydro- i m dazol e-1-carbonyl chloride
was reacted with N N-dinethyl-1,2-ethanedi amne 10
drl ch) to g the title conpound. LC Ms: 583.2

le 197

rac 3\1,5 -4, 5-Bi s- (4-chl oro-phenyl )-2-(2-isopro
pOXy-4- mEt hypx ®|)_4_
met pyhe 4154 di Y dvo- 1 i dazol e-1

-ca yiH] ):g_loﬁlerl di ne- 4-carboxylic acid amde 15 C N
NJH Cl N-OH2N O In a nmanner
o the nmethod described in exanple 5,
SRY) -4, 5-
- chl or o- phenyl ) - 2- (2-1 sopr opoxy- 4- net hoxy- phenyl
| -4,5-di hydro 20 i m dazol e-1| - car bonyl
ide was reacted with 1-piperidin-4-yl-ethanone
(Aldrich) to give the title conpound. LC-Ms: 623.3
[ (MtH) +] 169 WD 2007/ 063013 PCT/ EP2006/ 068748 Exanpl e
o3 manner analo ous to the method described in example 5, rac—(4S* 5R*) -4,5-
rac-4-[( )-2-(4-tert-Butyl-2-ethoxy-p hen%/
qus(4cmlgqq-m@1y@h%-rﬁgqlgomop@gyn%mqthgxmphenyl )-4-methyl- 4 5 dlhydro-

mﬁ%?ollem-gﬁ‘rzo%lnﬁ éhloﬁ&é %@yrbhct%'d%ﬁ?zﬂ-pl?)e?az%‘ﬁ -yt-acetamide
dihydrochloride (Matrix Scientific) to give the title compound. LC-MS: 638.2
[((M+H)]

anal ogbu
rac-(4

Example 193

rac-4-[(4S*,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

\_

Cl
¢ 03
N
P )
\

In a manner analogous to the method described in example 5, rac-(4S*,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)]
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NO NC HN-O om( N H\ 50
rac-(4S*,5R*)-2-(4-tert-butyl -2-et hoxy-phenyl)-4,5-bis

WO o7 obdoes o- phenyl ) -4-ethyl - 4,5-di hydro-1 H Pei/EP20é/@8748

was prepared fromrac-(1 R*, 25*)-1, 2-bi s-(4-chl oro-
gQgﬂmlé 1lgut ane-1, 2-di am ne (pr epar ed from

l-1,2,5-thi adi azole-1,1 10 di oxi de and
eid4 BB BRES I BABIRF (@PEHIEroASh&aseR-i( .’@%bprap@xsannh@thbmbhenyl -4-
and net hyl sopr 4- et hox -benzoate in t
Bedra Ay iRl s iir e g S i e piperagin-1-y1-
Hﬁ?ﬁéﬁ&?‘ﬁed in exanple 2. It was then reacted with
phosgene in the presence of triethylam ne to give
rac- (4S*,5R*)-2(4-tert-butyl-2-ethoxy-

, 5-Dbis }‘A—chl or o- phenyl ) - 4- et hyl - 4, 5- di hydr o-

inida' #- h-carBonyl 15 chloride. In a manner
anal ogsu Nt he//mt hod described in exanple 5, rac-
(4%, 5K)- D- (A= Q{yl 2- et hoxy- phenyl ) - 4, 5- bi s- (4-
chl or g~ Bt €hyN) - 4 et’hyl 2 4, 5-
di d e- I-carbonyl chloride was reacted with

gﬁpera((ﬁ ne (Avocado Oganics) to give the title
coWBound LeZ-MS: 621.2 [ (M-H) +] 20 Exanple 199

453 5R*)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-

brs-14- chloro phenyl) - 4-
et hyl -4, 5-di hydro-i m dazol e-1-carbonyl ] - pi peri di ne-4-c
arboxylic acid am de 170 WD 2007/ 063013

/nFaPnzn len%? g7oAl'J§ to%e IP}1ethod dglscg%llbéd:'i'r_ngample 5, rac-(4S*,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 1-(3-methanesulfonyl-propyl)-
piperazine dihydrochloride (prepared as described in Fotouhi, N. et al. WO
2005110996) to give the title compound. LC-MS: 701.2 [(M+H)]

Example 195

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

In a manner analogous to the method described in example 5, rac-(4S*,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 (Aldrich) to give the
title compound. LC-MS: 581.2 [(M+H)?]
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O NH2 In a manner anal ogous to the nethod descri bed
in exanple 5, rac-(4S*, 5R¥)-2-

w@ do0v06301but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- chl PCDEPIVE6IYES748

|)-4-ethyl-4,5-di hydro 5 i m dazol e-1-car bonyl
chloride was reacted with 1 -piperidin-4-yl-ethanone
(Aldrich) to give the title conpound. LC-Ms: 649.3

Eg%whgﬁxaml e 200

rac-| (4S*, 5R*) -4, 5- Bi s- (4-ch| or 0- phenyl ) - 4- et hyl - 2- ( 2-

&% @3()) 451Rie Wplorqwhenyl) -(2-isopropoxy-4-methoxy-phenyl)-4-
h I -

L0 Rl e i i g

I‘NCI 15 In a manner anal ogous to the nethod

edlne le 5, rac-(4S*,5R*)-4,5- bis-(4-ch
epyl ) - @- ethyl 2-(2-1sopropoxy-4-mnmet hoxy-phenyl)

y™r o- dazol e-1 -carbonyl chloride was
i tA a@in-1 -yl -(tetrahydro-fu ran-
on- }lch) to give the title conpound.

\5 33d ( I\/H-H) +] 171 WO 2007/ 063013

ET/ EP200Y/ 068748  Exanpl e 201

rac- 2- (4S*,5R*) -4, 5-Bi s-(4-chl oro-phenyl) - 4-et hyl -
2-(2- i/sopr OpoXxy- 4- met hoxy-

phenyl ) -4, 5-di hydro-i m dazol e-| -carbonyl]-pi perazin-|
-yl }-1-norpholin-4-yl 5 ethanone C zz' NOO N

In a manner analogous to the method described in example 5, rac-(4S*,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 N,N-dimethyl-1,2-ethanediamine
(Aldrich) to give the title compound. LC-MS: 583.2 [(M+H)"]

Example 197

rac-1-[(4S*,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 example 5, rac-(4S*,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 1-piperidin-4-yl-ethanone
(Aldrich) to give the title compound. LC-MS: 623.3 [(M+H)"]
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H C N~O NN1 OLOIn a manner anal ogous to the
nmet hod described in exanple 5, rac-(4S*,5R*)-4, 5-

W e®70830¢ch PCT/EP2006/068748

| or o- phenyl ) - 4-ethyl -2-(2-i sopropoxy- 4- net hoxy- phenyl)
Eﬁaﬁﬂﬂﬁ B%dro 10 i m dazol e-1-carbonyl chloride was
h 1-norpholin-4-yl-2-piperazin-I|-yl-
ﬁdﬂmﬂ@l@ qrealonenbrPRQ Qtéihoipp@emﬂ -#lBBsbist (4-ehloro-phenyl)-4
nFound LC- MBS 722. H) +] ggle 202 15

&wmss@rcsmﬂaaole Brar myﬁmmraﬂﬁ RYF) - 4- et hyl - 2- (
2-1sopropoxy-4-nmeth oxy-
phenyl ) -4, 5-di hydr o-i m dazol e-
-carbonyl ] - pi perazi ne-1-carboxylic acid dinethylam de
O NH2O0 C Uo < N- 172 WO 2007/063013
PCT P0E6/ 068748 I n a nmanner anal ogous to the nethod
descCrihed Nn e pl /5, rac-(4S*,5R*)-4,5- bis-(4-ch
| or o- phe I =y etmyl2- (2- 1 sopropoxy- 4- net hoxy- phenyl )

' r T dazol e-1-carbonyl chloride was

>0 V cplpera2|ne | -carboxylic acid

&th ide (Aldrich) to give the title conpound.
LC—I\/S,\]B .3 [(M+H) +] 5 Exanpl e 203

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*,25%)-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 trimethylaluminum 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-ethyl-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-1-carbonyl chloride was reacted with 2-piperazinone (Avocado
Organics) to give the title compound. LC-MS: 621.2 [(M+H)]

Example 199
rac-1-[(4S*,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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[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-f
| uor o- phenyl ) - 4, 5- di net hyl -

wa2®7déoyalr o- i mi dazol -1 -yl]-[4-(3-net hanesul fomt/Emoomﬁsms

|') - pi perazin- I-yI] nmet hanone 10 F O N Nz~ N F
1-:11 1 O -~-O oS

eso- 2, 3-bi s- ( -fl uorophenyl) -2, 3- but anedi am ne was
preygargd onp4, 4" - difluorobenzil in an anal ogous

Manke 5 gesc hbed i,n exanples 169 and 170. It 15
was thenfreg @ h 2-et hoxy-benzoyl chloride using
t he fQeteyr e des ribed in exarrple 2 (method 1) to
gi VR

cH(§§ )-2-(4-tert-butyl -

ghy - 4 5 bi's- (4-fl uoro-phenyl)-4, 5-di met hyl -
4, 5-di Rydrjo- 1 H i m dazole. rac-(4S*,
“tert-Butyl - 2- et hoxy-phenyl)-4,5-bis-(4-fl uor
o-p e'\ﬁ'é) 4, 5-di net hyl -4, 5-di hydro-1 H i nmi dazol e was
then reacted with phosgene in the 20 presence of
triethylamne to give rac-(4S*,
5R*) 2-(4-tert-butyl - 2-et hoxy- phenyl) -
Q’ e%nfaL ug tB'?ﬁé‘YAeEhéd éégéﬁﬁ’éd'm'éénﬂsﬁé“ygé ?4$*”5R*
azol car yl" chloride. I'n a manner a ogous 't
(4aeertf’eullybﬂ atbexy-pbenly!)-4 5elziar(|ékcmk5rp memyq A@Ethyla 5- dlhydro-

%h@%@l%ﬁ tggrel‘otogs)/fjlﬁlﬁl%@qe (\?vt@g%)égét%%eﬁl plperldb In-4- §| AthatiShe
?IBM&H Yool gVl Bveoliths &orﬁgé@ﬁw‘yLCCM’SoBhé% (s H)gacted with

3- met hanesul fonyl 25 propyl) - pi perazi ne
dihydrochlorlde (prepared as described in Fotouhi, N

;E-s( ﬂ'l ;I m 2005110996) to give the title conpound as a
xture. The enantioners were separated by
RAPRA ST, BRI A)5- Bisuiddc Hibrioopmd ryg)- ﬁ-@ﬂyyl@B@@@prodw@M—mﬁny-

Multi-Gram |1, Daicel Chi raI Pak OD-H 3 x 25 cm
ahenydp4agihyarosi Wa@oﬁyﬁ%@f@abw@m@f%maﬁ) plperazm 1-

yl]-methanone

Cl

@

O

o)

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-yl-(tetrahydro-furan-
2-yl)-methanone (Aldrich) to give the title compound. LC-MS: 693.3 [(M+H)"]
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eluting with 30% net hanol in carbon di oxide) gave the
title conpound. HR-Ms (ES, mz) calculated for

WE3BHOINIDASF2 [ (MHH) +] 695. 3437, observed 695PGHBB2006/068748

Exanple 204 5 In Vitro Activity Assay The ability of
t he compounds to inhibit the interaction between p53
and MDM2 proteins was neasured by an HTRF

Ehamg]emequs ti me-resolved 10 fl uorescence) assay in

whi ch reconbi nant GST-tagged MDMR binds to a
(e SGSHATS & b AN IO BEE Ve a2 5 1P BBBRY-4-methoxy-

t I T

B8 e gt ooy B ey ol Aoty
etginsher ed by the FRET (fl uorescence resonance ener gy
transfer) between Europium (Eu)-I|abel ed anti-GST
% ti body and rept avi di n-conj ugated 15

2y ih (APC). Test is perforned in black
-wel|l plates (Costar) in a total vol une
g-~90 nM bi oti nyl ate peptide, 160
st rept avi di n- APC
V\al lac), 2 nM Eu-1abel ed anti-GST-anti body

' fer Wal | ac), 0.2% bovi ne serum al bunin

(BSA), dithiothreitol (DTT) and 20 mM
Tris-bcbr e saline (TBS) buffer as follows: Add 10 uL
of T- MDM2 (640 ng/ nmL working solution) in reaction
buffe ,\p’F@ch well. Add 10 uL diluted conmpounds (1:5
di | uPi onlli nOreaction buffer) to each well, mx by
shaki ng. Add 20 uL biotinyl ated p53 peptide (180 nM
wor ki ng solution) in 25 reaction buffer to each well
and m x on shaker. Incubate at 37C for 1 h. Add 20 uL
bt a emdraner dinatodfeGsda dhémednod dEsTritzed intodynples, vee (4%°,5R*)-4,5-

nti-GST n M st rept avj di n- APC wor

BiSr Grordiio-p e B eORT s BB e ogyaro-
Fnﬁiﬂ'ﬁ%l@t#f:&rﬁco‘hﬂll @r%ﬂdié‘Wa%SreQ&‘édr\ﬁiWﬂfﬁbrgﬂoﬁn -4- \)/I -2- plperazm 1-yl-
TRF-capabl e plate reader at 665 and 61 Ictor 5,
ethaldone EOakwpad| Rrodlucts) tgivedhe ditle icethpound. 3@ -MSEgaa 3
m?_g urchased from Sigma Chem cal Co. |1C50s show ng

gli cal activity that applies to conpounds of the
subject matter of this invention ranges from about 1
nMto about 1000 nM Specific data for sone exanpl es

| ows: 174 WO 2007/ 063013 PCT/ EP2006/ 068748

rac-4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-4-ethyl-2-(2-isopropoxy-4-methoxy-

phenyl)-4,5-dihydro-imidazole-1-carbonyl]-piperazine-1-carboxylic acid

dimethylamide

@
Q

N\
7/

Cl
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Exanple 1C50 (M 5 0.019 6 0.344 8 0.046 35 0.017
177 0.107 190 0.048 175 WD 2007/ 063013

weFan/ X6/ 068748 C ains: 1. A conmpound of tPEI/EP2006/068748

forrula 5 X1 1 \ RLRA NR5 \ N/ R RB6 X2 (I)

7 el an@Riiots 81fe RAASE BT imEb e EPan 4y SR )-4.5-
i -

e R A ooy e R 4 S0

Woidazelod-6adeny Rehlpade \yag reagiedyitRpiperaznen] ccathexicrasid

SRR AT oS G R

Example 203

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

methanone

meso-2,3-bis-(4-fluorophenyl)-2,3-butanediamine was prepared from 4,4'-
difluorobenzil in an analogous manner as described in examples 169 and 170. It
was then reacted with 2-ethoxy-benzoyl chloride using the procedure 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-dimethyl-4,5-dihydro-1H-imidazole.
rac-(4S*, 5R*)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-fluoro-phenyl)-
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-(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 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 |I, Daicel ChiralPak OD-H 3 x 25 cm, 35 °C at 100 bar,
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-CH3, -CF3, -0OCH3, -C(CH3)2, 25 -cyclopropyl,
-cyano, -C(CH3)3, -C(CH3)2 OR (where Ris -H, -CH3

W@e007Q68CH3), 176 WO 2007/ 063013 PCT/ EP2006/ 06BTHBP2006/068748

~C(CH3)2 CHOR (where Ris -H -CH3, -CH(CH3)2,

oot s e bl B ARagt e g fHEIERERGT HR-Ms

(3B 13m/2) CelRsOtie@for @;dmsm@»sa [N B3 526 MRIRB bE ufvetiess95.3433.
Ra is -Hor -CH3 and Ro = -H or - ), -SR (where R

Is -CH3 or -CH2CH3), or -SO2R (where R is -CH3,
m pyrrolidine, -NHtert-butyl or -N(CH3)2);
re R6 is not hydrogen then R4 is - OCHS,
- OCH2CH3, - OCH2CH2F, - OCH2CH20CH3, or -OCH(CH3)2; R5
is hlyd ogen, -C, -OCH3, tert-butyl or -N(CH3)2; R6 is
Mﬂ@%&ﬁ@ﬁ&, -SCPR (where Ris -CH3, -CH2CH3,
l-pyrrolidine, -NHtert- butyl, -NH2, or -N(CH3)2); 15
and R7 is selected fromthe group consisting of i)

- THB, abiltoCHB) 2o mparadHcOHBIR theyrteoqetiomytigtween p53 and MDM2
BRI Nesimsg e pg an EHHE TR mpgaasiimeripsBREa”

4ﬂ[]de?s'&@hbé‘)Véssa3,' ﬁ'vﬂﬁéh el dahbin4ntt GEYHE @@'IVIIJ)‘MQ bifds to a
4th|ormr homg 1- dioxide, iii) - wherein Rc

i pepijde dudneserobtes thepoMe: InIE{f,‘BQ@@@glon gf-g et al.).
0153' %8&'@%? Wprol?e?n 5?4& p%3§¢gb§IthI t o‘ﬁﬂy%&é’f&ﬂﬁsq\‘?—termmal

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 at 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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0, R wherein Ris selected fromthe group consisting
of 30 a) hydrogen, b) lower alkyl, <c¢) -CH(CH3)2, 177
wOE»0206301963013 PCT/ EP2006/ 068748 d) - CH( CH2CQr8I/RP208§/068748
cycl opentyl, f) -CH2ZCH(OH)CH3, 5 g) -CH2CF3, h)
-CH2CH(OH) CF3, i) -CH2C(CH3) 20H, j)
-CH2-[4-N-net hyl pi peridinyl], 10 k) -CH2CH2Rd (wherein
Rd is -OH -OCH3,| - &, - OCHEH2@Mi3, | - CN,
-CF3, -SQ2CH3, -$S2NH2 - SCPN(CH3) 2 - CONH2
-CON(CH3) 2, -NH2,| - NHCOGH3, - NHSO2OH&19 - N( CH3) 2,
- N(CH2CH3) 2, - N( GH2EH2EH3)2; 1-py..bi'*'uyi 1
- pi peridinyl , 44norpholinyl, 2-isotﬁ%§golijinyl-lJ
-di oxi de, or 2-tetrahydrgfuranyl)), oliwud) -CH2CH2CH2Re
(wherein Re is -QH,_-QCH3 - SPCH3, - SQPCH2(CH3,
-SO2N(CH3) 2, -CN| - N(CH8P2, - N(CH2CR2OB) 2,
1-i m dazoyl, 1-p)rrulid{ﬁyl, 1-pip6r’“’ﬂyl

4- nor phol i nyl, - COOCH3, " -'COOCH2CH3, ~- CH3) 3,
-CON(CH3) 2, -CO (whergg n RF 1[s - @iug - CHRCH3,

cycl opropyl, phenyl, 2-thienyl 3-thienyl |2-furanyl,
3-furanyl), -COCH2-Rg (wherein Rg is H, -NHCH2CH2COH,
20 - NHCH2CH20OCH3, - NHCH2CH2N(CH3) 2, 1- pi peri di nyl,

1- (pi peridinyl -4-methanol ), 4-norpholinyl, or
-N(CH3)-(3-(1-nethyl pyrrolidinyl)), m -CH2-CO R
(wherein Rh is -OCH3, -OCH2CH3, -NH2, -NHCH2CH(CH3) 2,
- NHCH2CF3, -NH-cycl opropyl, -NHtert-butyl,

- NHCH2CH2CH2OH, - N(CH3) 2, 25 - N(CH2CH3) 2,

- N(CH2CH2OH) 2, - N( CH2CH2OCH3) 2, - N( CH3) CH2CH2CH,

- N( CH3) CH2CH2OCH3, - NHCH2CH2OCH3, 1- pyrroli di nyl,
1-piperidinyl, 1 -(piperidinyl-4-methanol), 1

- (pi peridinyl - 3-car boxam de), 4-norpholinyl,

4-t hi onor phol i nyl, 4-thionorpholinyl-I,l -dioxide, 1
- pi per azi nyl

175



1- (4-acetyl pi perazinyl), 1-(3-oxopiperazinyl), 30 n)

-S2R (wherein R is -CH3, -CH2CH3, -CH(CH3) 2,
w@b@ips3o13t- met hyl phenyl, 4-propyl phenyl, - CF3PCT/EP2006/068748

2-thienyl, 3-thienyl, -NH2, -NHCH3, -N(CH3)2,

- NHCH2CH2OCH3, - N( CH2CH2COCH3) 2, 1-pyrrolidi nyl,

1-pi peridinyl, 4-norpholinyl, 1-piperazyl-4-ethanol,

Cidihsacet yl pi perazinyl), 1-(3-oxopiperazinyl)), 178 WO

20077063013 PCT/ EP2006/ 068748 0) -COR (wherein R is

-CH3, -CH2CH3, -CH(CH3)2, 2-tetrahydrofuranyl,

-t hi -t h -INH2, - NHCH3, - N(CH3) 2,

f- pyr?‘%mu%ﬁqgfﬁ%i}f@éﬁﬁ' i nyl, 4-norpholinyl,

1- pi perazi nyl - 4- et hanol, 1-(4-acetyl pi perazinyl), or

1- (3-oxopi perazinyl)), 5 p)

4-tetrahydro-2|—|—tr¥ QA aqyl -1, 1-di oxi de, Q)

4-pi peridinyl-1-acety ) R4 pi pBH di nyl -1 - di

nmet hyl car boxam de, anth %

3-tetrahydro-thi ophenyl -1, 11 di 9= a
substituted oxopi perazrRg of~Nhe farmila N R N O
wherein Ris -H, -CH3 GroRe 3R - CH2 CR& , -CH2CH2OH,
or - CH2CH2QOCHS; 2 i) a gubstitu ed pi peridine
of the formula " "N R 20 wherein Ris -H, -COOCHS,

- COOCH2CH3, - CONH2, -OH, -CH2@H - CH2CH2OH,

- CH2- N(CH2CH3) 2, - CH2- (1- pi perazinyl),

- CH2- (1- ( 3- oxopi perazinyl)), -NH2, -NHCOCHS,
-RHC(I:HZNHZ, - NHCOCH2NHCH3, - NHCOCH2N( CH3) 2,
WRESHEH2 N( CH2CH20H) 2, - NHOCOCH2 N( CH2 CH2 OCHB) 2,

Xy and X, are halogen, acetylene, cyano, trifluoromethyl or nitro;

R' and R? are selected from the group consisting of -H, -CHs, -CH2CHs, -CH>OH
and -CH>OCHj 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 -OCHs, -OCH,CHs, -OCH,CH3F, -OCH>CHOCHS3, or -OCH(CHa)z;
R%is

-H

-halogen,

-CHs,

-CF3,

-OCHjs,

-C(CHa)z,

-cyclopropyl,

-cyano,

-C(CHa)s,

-C(CH3)2 OR (where R is -H, -CH3 or -CHCHs),
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25 - NHCOCH2NHCH2 CH2 CH,
- NHCOCH2- (1- (4- acet yl pi perazi nyl)), -NHOOOH2- (1-

w@ 3v0oxediper azi nyl )), PCT/EP2006/068748

- NHCOCH2- ( 1- pi peri di necar boxam' de), -NHOOOH2- (N, N

hyl b
%ﬁ% @hp@%eq%%&;ﬁ p@ o y(i)ql_)b’,)z’ -CHCHOH or
- NHCOCH2- (1 (pi ABHACHSYCH4)Y, met hanol )), - NHCON( CH3) 2,

- NHCSNHCHS 179 WO 2007/ 063013 PCT/ EP2006/ 068748
y - NHCH2CONH2, 1-pyrrolidinyl, 1-piperidinyl,

4- hol I dth
]%@qn%%eu i gﬁ I yra?cg)ﬂ%bl grsal :n;rgng Ieg%/er sa?her egf.
&(EHWWGNMred%m 1l ]:OM}@F@IHEC% oarCH{CHgee - d .
3 A wh O-R7.. 10 4.
CHTOUROOR B 4VRES Wik a' RE s AAFS o SRaCI o) - COr
d RS - C(CH3) 3, CH3) 2
S e A G ) & ey 2 O R (wher e R

SOz (wheredRi33 ; CHQ(O-F&%,\IJ pYT(aliEB)e2 IR {erklautyl B N{CHaz)2);
-CH3), -S2R (where Ris -CH3, 1-pyrrolidine,
-NH-tert-butyl or -N(CH3)2). 15 5. The conpound of

Qh@wﬁéﬁem%ﬁoﬂ"r ddgerthih - OCH2CH3, or -OCH(CH3)2
§|s- : IS -S2R (where Ris -CH3

pﬁﬂ%mmwzcm D&HzOoLdaFyl-OCJ'NQﬁzOCBﬂs,DN( O (OHo)

5 h un erein R7 is R and
\E\ihésf ﬁ?dr@ﬂeﬁs-%l,_%%r utgflhe céélﬁ'\l\ghd of claim®6

F‘iﬁ%’ alincyMopepdt rBORRAWheYS R i -Cpisr rOHiCHNYI-pyrrdiidine, -NH-tert-
eridinyl, -NH2, or -N(CH3)2. NN, 25 8. The

E'é olil. BF -N{CAina)3 wherein R7 is R and wherein Ris

- CH2CH2CH2Re. 9. The conpound of claim 8 wherein Re is

-S2CH3 or -S2CH2CH3. 180 WD 2007/ 063013

BAT FER2 86RCEBTd® the group consisting of

i) -CHs, -CH(CH3)2, -CH>CH(CHs)», cyclopropyl, cyclobutyl, -CH>CH»Ph, 2-furanyl,
phenyl, or phenyl substituted by chloro, -OCHjs or cyano,

ii) 4-morpholinyl, 1-piperidinyl, 4-thiomorpholinyl, or 4-thiomorpholinyl-1,1-
dioxide,

i) -NR® (wherein R®is hydrogen, -CH3, -CH>CHs, -CH>CH,OH, -CH>CH,OCHS3,
or -CH>,CH(OH)CH>0OH),

iv) a substituted piperazine of the formula

'
[}
'

AN
K/N\R

wherein R is selected from the group consisting of

a) hydrogen,
b) lower alkyl,

C) 'CH(CHs)g,
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N ~N, 10. The conpound of claim3 wherein R7 is R and
wherein R is -CH2CH2Rd. 11. The conpound of claim 10

wob@resniRd i s - SOR2CH3, - NHSO2CH3, 5 - NHCOCH3PCDEP2006/068748

-CF3. N ~N, 12. The conmpound of claim3 wherein R7

iIs Rand Ris 4-tetrahydro-2H-thiopyranyl-1,I

-di oxide. 13. The conpound of claim1l, wherein 10 X

anCHECIACHs)E ; R3 is -C(O-R7; R4 is -OCH3, - OCH2CH3,
or OCH(CHS)Z R5 is -C(CH3)3, -C(CH3)2 OR (where Ris
eHeYRloPeig) | - C(CH3)2 CH OR (where Ris -H or -CH3),

CH3) 2COR (where 15 Ris -CH3), -SO2R
f)v%ﬁgr_z?-ﬁ% QC}g—B 1-pyrrolidine, -NHtert-butyl or
g)\l(@ml?s),, R6 is hydrogen; N~~ ~NR7 isis R

re Rh is 4-norpholinyl,
%H?@qu@"@'f& 1- pi perl dinyl, -NH2, or -N(CH3)2; 20
n@HR’é ?) 6% have the meanings given in claim1l; and
arma Fcal’l y acceptable salts and esters thereof.
N4CHEH4&- N:mquyiptpez.r)rﬂlrml]m m 1, wherein 25 X, and X2 are
-C; RBis -C(O-R7; R4 is -CI:I—B, - OCH2CH3, or
-OCH(CH3) 2; 181 WD 2007/063013 PCT/ EP2006/ 068748
k) -CH2CH2R® (wherein R% is -OH, -OCHs, -OCH>CH-OH, -OCH>CH>OCHs, -CN,

-CF3, -SO2CHs, -SOoNH>, -SO2N(CHa3)z, -CONHa,, -CON(CH3)2, -NH», -NHCOCHS,
'NHSOQCHs, -N(CHs)g, -N(CHgCHs)g, -N(CHgCHgCHs)g, 1-pyrro|idinyl,
1-piperidinyl , 4-morpholinyl, 2-isothiazolidinyl-1,1-dioxide, or 2-tetrahydrofuranyl),

) -CH2CH>CH2R® (wherein R® is -OH, -OCHa, -SO>CHs, -SO>CH>CH3,
-SOoN(CH3)z, -CN, -N(CH3)2, -N(CH2CH>CHs)», 1-imidazoyl, 1-pyrrolidinyl,
1-piperidinyl, 4-morpholinyl, -COOCH3;, -COOCH,CHs, -COOC(CHs)a,
-CON(CHs)z, -CO-R' (wherein R'is -CHs, -CH>CHs, cyclopropyl, phenyl, 2-thienyl,
3-thienyl, 2-furanyl, 3-furanyl), -COCH>-R? (wherein R® is H, -NHCH>CH,OH,
-NHCH>CH>-OCH3, -NHCH-CHoN(CHs)2, 1-piperidinyl, 1-(piperidinyl-4-methanol),
4-morpholinyl, or -N(CH3)-(3-(1-methylpyrrolidinyl)),

m) -CH,-CO-R" (wherein R" is —OCHs, -OCH2CHs, -NHz, -NHCH2CH(CHsa)a,
-NHCH>CF3, -NH-cyclopropyl, -NH-tert-butyl, -NHCH>CH>CH-OH, -N(CHj3)a,
-N(CH2CHas)z, -N(CH2CH20H)2, -N(CH2CH>OCH3)2, -N(CH3) CH>CH>0H,
-N(CH3)CH2CH>OCH3, -NHCH-CH>OCHS3, 1-pyrrolidinyl, 1-piperidinyl,
1-(piperidinyl-4-methanol), 1-(piperidinyl-3-carboxamide), 4-morpholinyl,
4-thiomorpholinyl, 4-thiomorpholinyl-1,1-dioxide, 1-piperazinyl,
1-(4-acetylpiperazinyl), 1-(3-oxopiperazinyl),

n) -SOzR' (wherein R'is =CHs, -CH>CHs, -CH(CHa)z, phenyl, 4-methylphenyl,
4-propylphenyl, -CF3, 2-thienyl, 3-thienyl, -NH;, -NHCH3;, -N(CHjs)a,
-NHCH>CH>OCH3s, -N(CH>CH>OCHp3)2, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl,
1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl), 1-(3-oxopiperazinyl)),
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R5 is -C(CH3)3, -C(CH3)2 OR (where Ris -Hor -CH3),
-C(CH3)2 CHOR (where Ris -Hor -CH3), -C(CH3)2CN,
WO G{TRLCOR (where R is -CH3), -SO2R (where RCT/BP2006/068748
-CH3, 1-pyrrolidine, -NHtert-butyl or -N(CH3)2); 5
R6 is hydrogen; N~ ~NR7 is is R (wherein Ris
-CH2CH2CH2Re.); Re is -S2CH3 or -SR2CH2CH3; and R1
ancCOR! (vhvsretn R iBe@H; NISHAENERCHICEL B Hltétralﬁlytﬂofulényl 2-thienyl,

ghar maceut i cal | acceEt able salts and esters thereof
Ahienil W BapoltidHer- NIkl 1-PYFRUiEYh TxpiPSREInKG Aamerphiolinyl,

1&%%54 e%QoIR?&a?@&go bér&z%gr - L &Elngl

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

e GARTe 2 EREOPH Ay IITHRE, - N1 er . butyl or

&ﬁ?'_@@m I210a5@t .S hydrogen; N~ ~N R7 is R
? rern Ris - OPOHRRA); Rd is - SO2CH3, - NHSORCHS,

FNHPOEHBIinyr 1 dmnahyb:aobomm@a,darm have the meani ngs

I iaraeahiBbtendel siofd8s ™ The compound of crai m

10 1, wherein X, and X2 are -d; R3is -C(O-R7; 182 WO
2007/ 063013 PCT/ EP2006/ 068748 R4 is - OCHS3, -OCHZCH3,
v a saosi{tates) gxopiperazine of the formula

wherein R is -H, -CH3, -CHgCHs, -CHgCHgCHs, 'CHQCHQOH, or -CHzCHzOCHs;

15
and
vi) a substituted piperidine of the formula
R
20

wherein R is -H, -COOCHS3;, -COOCH>CH3, -CONHy, -OH, -CH>OH, -CH>CH,OH,
-CH2-N(CH2CH3)z, -CHa-(1-piperazinyl), -CHz-(1-(3-oxopiperazinyl)),

-NHa, -NHCOCH3, -NHCOCH:NH,, -NHCOCH,NHCH3, -NHCOCH,N(CHa)o,
-NHCOCH:N(CH2CH20H)z, -NHCOCH:N(CH>-CH-OCH3),

25  -NHCOCH,NHCH>CH>OH, -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(CHs)2, -NHCSNHCHS,
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R5is -C; R6is -SA2R (wherein Ris -CH3,

1-pyrrolidine, -NHtert-butyl, -NH2, or -NCH3)2);
WOR007/068M13 5 R7 is is R (wherein Ris -CHCOR') ; PRYEPE06/068748

4-nor phol i nyl, 1-pyrrolidinyl, 1piperidiny| -NH2, or

PHEER o, AP R RAE SRR

artieySipehet or 4foidpholihpe corrpound of claim1,
mhe}?’é?ﬁ X@g);]d X2 aEFZn-CP R3is -C(O-R7; R4 is

-OCH3, -OCH2CH3, or -OCH(CH3)2; 15 R5iS-C| R6 is

Wéﬁ@@ﬁ%@tl&mﬁc@ﬁabléw éjét%% thereaf. . . . ¢

R (vvhereln Ris -CH2CH2CH2Re.); Re is -SQ2CH3 or
ani ngs given

and haye t he
2n clcgi‘%mpPungrfg C'%ﬁhﬁ‘?@@é@f‘ 1AM Xa8t&ftlabl e salts and

esters thereof. 18. The conpound of claim1, wherein
25 X, and X2 are -C; R3is -C(O)-R?; R4 is -OCH3,

30CH2 CeBponind-ahoHi oHB e reiRR] is -CGO)-B83 WO
2007/ 063013 PCT/ EP2006/ 068748

4. Compound of claim 3 where R® is hydrogen; R* is -OCHs, -OCH2CHa, or
-OCH(CHsa)2; and R® is -C(CHa)s, -C(CHas)2 OR (where R is -H or -CHa), -C(CHa)2
CH-OR (where R is -H or -CH3), -C(CH3)2CN, -C(CH3)>COR (where R is -CHj3),
-SO2R (where R is -CHs, 1-pyrrolidine, -NH-tert-butyl or -N(CHs)»).

5. The compound of claim 3 where R* is -OCHs, -OCH2CHs, or -OCH(CHs)a;

R®is -Cl; and R®is -SO:R (where R is -CHs, 1-pyrrolidine, -NH-tert-butyl, -NHp,
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-pyrrolidinyl,

1-piperidinyl, -NHy, or -N(CHj3)a.

N.
R

8. The compound of claim 3 wherein R’ is and wherein R is

—CH>CH>CH2R°®.

9. The compound of claim 8 wherein R® is -SO,CHj3 or -SO,CH.CHs.
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R6 is -SO2R (wherein Ris -CH3, 1-pyrrolidine,
-NH-tert-butyl, -NH2, or -N(CH3)2); N~~ ~N R7 is R
W@ 2veneiom R i s - CH2CH2Rd) ; Rd is - SO2CH3, - NHSERIZER2006/068748

-NHCOCH3, or -CF3; and 5 Rl and R2 have the neanings
given in claim1; and pharnmaceutically acceptable
salts and esters thereof. 19. A conppund of claim1l
selected fromthe group consisting @f’N"1
rac- (4S*,5R*) -4, 5- Bi s(4-chl orophenyl )-R- (K- (tert-butyl
162- eThexypmpvemyl of-claibr 3 dineesinyR”i4, 5- di Rydrfd-ghd wherein R
Him dazol e, (4S,
RyCA2GA3T[ 4, 5- Bi s(4- chl orophenyl )-2-[4-(tert-butyl)-
2- et hoxy-phenyl]-4,5 di methyl-4,5-di hydro-1
H i m dazol - 1-yl ] car bonyl ] - 1- pi per azi
myl ] atke yohponnplhadldlaie, 10 (hsreiBR%is -SO2CHs -NHSO,CHs,
ﬁ%[b -1 [4, 5-8' s(4-chl orophenyl )-2-[4-(tert-butyl)-2-et

N -%é‘mﬂr]'- 35 15 di met hyl -4, 5-di hydro- 1
H-i m dazol - 1-yl ] carbonyl ] -1-pi peridine, (4S, 5R)-
1-[[4-[[4,5-bis(4-chlorophenyl)-2-[4g(teart-butyl)-2-et
hoxy- phenyl ] -4, 5- di met hyl - 4, 5-di hydr ;i\
H i mdazol -1-yl]]-carbonyl]- N. .
32 3- Thechypauntafplgipy dpjiereindi per azi ne, (AsangR)is

- L1 4 aihbi.s(4-chl pr.ophenyl )-2-[4-(tert-butyl)-2-et
%3%@%‘{é§§ﬁrﬁ'ﬂ,gé>lra§éﬂ'l'ﬁi1f?ﬁ?ﬁ@?g-— 4, 5-di hydr o- 1
H i m dazol -1-yl ]]-carbonyl] -
4-13,3,3-trifluoropropyl]- piperazine,
$3{ 4. T pa sogmoupd(f -olapt 1,BMSIELD- et hoxy- phenyl ) - 4, 5- bi s
-(4- cm %q-)@rhergy_ldl: 4,5- di nethyl-4,5-di hydro-i

- car

m dazol e- onyl ] _Fi perazi n-1-yl}-acetam de,
2-{4-RP4S, BR) - 2-G)tRf;t - But yl - 2- et hoxy- phenyl ) - 4, 5-bi s

-(4-chloro- phenyl )- 4,

di met Ryl - 4155- di @ém-ﬁé@&m@.rxocwcmaz

carbpayl 1! Pera@imd- X crby POR tvh&le RLiYLH & RAIGNSC(CHy).
N-(2-{4-[ (28-OR (vheré-R é tH But§Hs)2-@{TidyyCNhebilhiz) 48R (where
Fn! Zaggl gh: F ggr@gﬁw%bﬁéﬁ%gé Fpi%t-@ﬂs: ﬁlip%/'r%lidpnye(,jEIQHI-tert-butyI or
n-1-yl}-et INI{QHQZ%’H am de. 184 WO 2007/063013

PCT/ EP2006/ 0687 20. A conpound of claim1l sel ected

from Bhe gisoup bydreogsni ng of

/'&N/\
R is s K/N\R (wherein R is -CHCOR");
R" is 4-morpholinyl, 1-pyrrolidinyl, 1-piperidinyl, -NHy, or -N(CHs)2;
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
Xy and X; are —Cl;
R® s -C(0O)-R’;
R* is -OCHas, -OCH>CHjs, or -OCH(CHs)2;
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N-(2-{4-[(4S,5R) -2-(4-tert-Butyl-2-ethoxy-phenyl)-4, 5-
bi s- (4-chl oro-phenyl)-4,5- di nethyl-4,5-di hydro-i

wor@anedoes 1- car bonyl | - pi perazi n-1-yl }-et hyl) - PCT/EP2006/068748

met hanesul f onam de, 5

Al or ol phen ) -4 6Ty IETE S TG B 5" OF ik, “ccha.

m dazol - 1- gH- O[Fi%vﬂ?erbﬂl’s)*}’oet@b‘lkl -Q(®es) §@N -C(CHz)2.COR (where
n-1-yl ] - met hangne

(S)-4- [(4SR5R7012L3>( 4SQaRt(WBerg R is--SHho jRypeddNe) -MHseg butyl or

s-(4-chlora redg ) -4, 5-
di met hﬁl -4, El [ % ro-im dazol e-|-carbonyl ] -1-net hyl - pi
perazR e- 2iscar bbygiogenacid net hyl ester, 10

5-{(4S,5R) -4, 5-Bi s- (4-chl or o- phenyl ) - 1- [4 (3- net hanesu
| fonyl - propyl) plpera2|ne-
1- car bonyl ] - 4, 5- di fey -4,5-di hydro-1
Hi m dazol - 2-yl } - 2- t%{ butyl - 4- et hoxy- N, N- di
et hyhiben nesy f ona yeB (wherein R is -CH.CH-CH
rac- {e 4S* 5R*) -4, 5- Bi s- (4-chl oro- phenyf i 5 d| ne
thyl - B’5- dIShydrtS@z@'Hs pr -SO2CH2CHjs; and
m dazol - 2- yl]-3-ethoxy-phenyl }-2-nmethyl -propionitrile,
15
R’ @ﬁd{m%mh&maaﬁlngs(gﬁv&hﬂnw@nphemd) 1-[4-(3-methan
esul fonyl - propyl ) - pi perazi ne-
pbarmbaﬁ%utlpauly gceRrmiablryaalts @dcﬁﬂ’@@rtbel_’@Of
H i m dazol - 2-yl } - 3- et hoxy-
phenyl)-2-nmet hyl -propionitri |e,
N5 [ 2- The oA ouRb-ct.daiBi ,-wHereln or o- phenyl ) - 2-[ 4- (cyano
-di met hyl - et hyl ) - 2- et hoxy phenyl ] -4, 5-di

thy?(1 @ng—)ﬁtlarﬁy‘c@o i midazol e-I-car bonyl} pi perazi
n-1-y et hyd;? rrﬁt hanesul f onam de,
N-[2 (4 {( S, 5R) 5-Bi s- (4-chl oro- phenyl ) -2-[4-(cyano
- di meRAy! - iget hylQCP, -QCHdxGH e rQIgH (& H i

eyt S el mdRpLenl RHORTH s Bh 8188, orcn:

2-(4-{(4S, BR-oK @vl?éré FMSQ-tI‘bP[@HBhe@(S@I)is JeN4- G%I—%jf@@ﬁ where
y-et hyl) - pi perazi ne- 1-

car bonyl ] - R i5- Gi—mgt-ﬁgangl(vme@e yigr-&Hs, 1-pyrrolidine, -NH-tert-butyl or

H i m dazol 'ﬁ@H;} 3- et hoxy- phenyl ) - 2- net hyl -
propionitri %25 WO 2007/ 063013 PCT/ EP2006/ 068748

21. AREonpgpund Rydlgahm 1 sel ected from the group
consi sting of

2-(4-{(4S,5R) -4, 5:Bi s- (4-chl oro-phenyl )-1-[4-(1, 1-di ox
o-tetrahydro- 2H-t“h ran-

4-yl) - pi per azi née- 11\3\/,\{)onyl] 4, 5-di net hyl - 4, 5- di hydr o-
1 Hiprdazgl -2-yl}

phenyl) - 2- met hyl - pr opi oni ?em 5 ?ZCH Eg E

R) - 4, BYBi sig( 4- c%@f@HahthSQg@ﬂAN(—lQCa@bIgobr -CF3; and
met hyl - net hyl ) - 2- et hoxy-

R' and R? have the meanings given in claim 1; and

pharmaceutically acceptable salts and esters thereof.

16.  The compound of claim 1, wherein
Xy and X; are —Cl;
R® s -C(0)-R’
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phenyl]-4,5-di nethyl-4,5-di hydro-i
m dazol e-| -carbonyl }-pi perazi n-1-yl)-acetam de,

WQ@2(4044063048, 5R) - 4, 5- Bi s- (4- chl or o- phenyl ) - 1- { 4- PRF/ER2006/058748

I 0x0-i sot hi azol i din-2-yl)- ethyl] pi perazi ne-1
- car bgayl } -4, 5- th y
H i mi (%azol I32 yI )ctbgﬁi,o-ﬂCﬁ é" Otp 6%9‘1 bHs 2,
et hoxR®phepy! ] - 3lret hyl - propionitrile,
2-(4-%48,5R)-45 Bi s- (4-chl oro- ?'hen yl)-4,5-dinethyl-1
[ 4- (2- oxol2 py'SnQ?Bi @Yhﬁ@'n RBiis -@ Byl P}’Hpkﬁiﬂﬁmwfqﬂ butyI -NHz,

- car bonyl ] 5 4 (1»(?11 %dro 1
H-i i dazol ° % et hoxy- phenyl) - 2-
met hyl - proplonltrl,le

2-{4-[(4S,5R) - 1- [44\( cetyl - pi peridin-4-yl)-piperazin
e-1 -carbonyl]-4, I\me 4- 15

chl or pyphenyl ) - 4 5 d big! - ,5-.di dr - )
Hi mi Bazol 5)2/ S 3- et hoxy- '%YS ‘hitorn);

et hyRhpr opy On' hfrho p%onﬁw(ﬂ{y%ﬁdﬁ ) 1 -piperidinyl, -NHz, or -N(CHa)z;
R) - 4, 5- Bi s- (4-chl or 0- phehyl)

&Bdhyl met hyl ) - 2- et hoxy-

hen zol e-1-carbonyl }

5-di meth
RO AR s (TR bad P AL T e “aci ¢
pﬁ@@ﬁmdtlémlfﬁcc able salts and esters thereof.

rac- (4S*, 5R* - Bi s- (4-chl oro- phenyl ) - 2-[ 2- et hoxy- 4-
(pyrrolidine- I-sulfonyl)

eny 0o-1 Himdazol e and
?Zc (EEQ%EMUE‘% C?Af‘Jl 4 chl or o- phenyl ) -4, 5-di neth

-4, X7 dnbygrare -Gt i m dazol
2 yl]-MNtert- bu%i(l - 3- et hoxy- benzenesul f onam de.. 25
22. ARcon'p@und (QrBi'm 1 selected fromthe ar oup

consi |ng of
{(4s, @ 'S5 ?Hs’ %I?ZOCHp enyP)C%C[i_&3 8t hoxy- 4- (pyrr
ol i di Ré | kssulfdhlyl) phenyl | -

oSSl S o
2007/ 063018y %5’ 006/ 068748
2-(4-{(4sS, 5R) | s- (4-chl or o- phenyl ) - 2-[ 2- et hoxy- 4-

(pyrrolidine- I-sulﬁonyl)-

phenyl ] -4, 5-di met N 4»3- di hydr o-i m dazol e-| - carbonyl }
- pi perazin-1-yl) ace de,

2- (4- g6 4S, R) 4, 5- Blg\( rQ-. | M 2~[2~et BOXy- 4-
(pyrrioql i di Fe-1-8ul fonyl ) - Me?e.ﬂ']ﬁ'i‘é’—é:mchzcﬁzﬁ )
phenyRF- 4, & di meESOYCH4ob-SDLTHIOHY;AZOl e- 1

-carbonyl }-piperazin-1 -yl)-1- pyrrolidin-1

-yI et hanone,

[a?nd(lﬁbﬁ @h@%ﬁﬁﬂlﬁp?@eﬁinc@éﬂ? afenyl) - 2-[ 2- et hoxy

phanmyﬁéu%clél?;dggmmableébaﬁs@nhiyehtersl thedsfol e- | - car bonyl }
-pi perazin-|-yl)-ethyl]- nethanesul fonam de,
18.  The compound of claim 1, wherein

Xy and X; are —Cl;

R® s -C(0)-R’

R* is -OCHjs, -OCH>CHs, or -OCH(CHs)z;

R° s -Cl;
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10
N-[2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[ 2- et hoxy

WO 2007053010 i di ne- 1 - sul fonyl) - PCT/EP2006/068748

phenyl ] -4, 5- d| mst hyl - 4, 5- di hydr o-i m dazol e- | - car bonyl }

plpeazml Ccat ‘e Coa N fort )
2o o SR RIS oyoliang, o piv. N
ol idine-1 orsLN(fG}m%) phenyl]- 4,5-di nethyl-4,5-di

hydr o-i

m dazol -1 -yl }-[ 4- (2 hydr oxy- et hyl ) - pi perazi n-1-yl] 15
met hanone NN

4-{(4S, 5R) -4, 5- Bl s{}(\:/,\?hl or o- phenyl ) - 1-[ 4- ( 3- net hanesu

| f onyk7propyl ) - pi perdzi Re _ )

1- car bonyl | -4, 5-di net hyl - gw%ergldes CFQCHQR

H i m Bdzol is2- yl }1SO:Cids,t NBISGHGHs, eIl\IhI@@CHs or -CF3; and
benzenesul f onam de,

2-{4-[(4S,5R) - 2-(4-tert-Butyl sulfam)yl 2- et hoxy- phenyl

R 4na-iA ﬁa\ﬁe"'rh‘éhrln@éﬁm@@%‘%h)m A8m 1;
4, 5-di met hyl - 4, 5-di hydro-i1 m dazol e- I carbonyl] pi per az

pharlquqmlaa&y ame;jﬁable salts and esters thereof.

rac- (4S*,5R*)-5-[4, 5-Bi s- (4-chl orophenyl ) -4, 5-di net hyl
-4,5-di hydro-1 Him dazol -

2!93( | ] ANOngsdurierdydlait ¢ Rleficted freblPYRO0E @oaSsigting oam de

%d (3, #82:4‘}?@1 §'4Scrﬂ&o%hbﬁ{/l?*zp(hec?é}t)ouilyl)[ 2-etRoXJEDRERIASH,5-

[ Tonyl pyl ) - pi per azi
dwm%thblo‘hﬁfqihmrs ‘dﬂﬂmtda;blm 5-di hydro-1
H i m dazol -2-yl}-Ntert-butyl-2-chloro-4 25
etslcﬁ@) b faAphRisMoctdoiopden2i3-2- [4- Germbonid2-athatyapheryl]-4,5-
I qtﬁ%egﬁgél ﬁ)r/ncytolgﬁgl %Ewﬁj%ggf g ryjjﬁat@%,rr]@/g q];pipgretzinyl]acetyl] morpholine,

met hanesul f onyl am noet hyl ) pi per azi

S D 4-A 5 B e Nipr ot agiy R Pt Briouty 8-ethoxy-phenyll-4,5-

Aol Nl om0 g penzenees
Cﬁo‘@pﬁﬁ% [5 5{'é§ ‘E‘F@'%(éper{enyﬁyi-ﬁ-?t%'rtfb%’{“l)(-z-éh893'/-858h>%]'-4 5
iheth PSR hy o F dniceizbyh -y Satbichy s ailsi d@w@ﬂﬂonw oropyll-

-car bonyl ] - pi per azin-1 yl}ethyl) acetamd
BLP{E(W%R) -4, 5- Bi s- (4-chl or ophenyl ) - 1-[ 4- (2 hydr oxyet h

%Edferam ne-l -carbonyl]- 5
@4 nét[[ﬁr[[445 Bistd-nllgrephenyl)-2-[4-(tert-butyl)-2-ethoxy-phenyl]-4,5-
2-.chl

%z%ﬁ%‘ir }%Htge}#af}QPWﬁ carbonyf] & [§3 3- trlfluoropropyl]

g (élzianéR) 4, 5-Bi s- (4-chl orophenyl ) - 4, 5-di net hyl -
4-(2-0x0-2-pyrrolidin-1 -yl- ethyl)-piperazine-l

2f{ar[tl®sh¥) 24(45re‘i'zLBM1<§fr 9=ekhoxy- Phenyl)h4,5-bis-(4-ch|oro-phenyl)-4,5-
Hi m daz N-tert-but | or o-

dineathpix4;, Eﬁthesmldmwmeroyl] piperazin-1-yl}-acetamide,
2-{4-[(4S,5R)-2-(5-tert-Butyl sul fanoyl -4-chl oro- 2-et ho
P Y, b RY-2- B~ lerbB(#Y1-2-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-[(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.
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chl orophenyl ) - 4, 5- di met hyl - 4, 5- di hydr oi m dazol e-1-carb
onyl ] - pi perazin-|-yl}- acetam de,

W@ B)074640(31S, 5R) - 2- (5-tert - Butyl sul f anoyl - 4- chl BEDER2006/068748

oxyphenyl) 4, 5- bi s- (4-
S o AR o T o B RSP SAeR ol oo

SIS sR2 EHFyérzoetﬁoéWSQQY%“c%;?ﬁ @relpraseheny))-4.5

anQétMyl)@BQﬂM%dro‘ﬁrrﬁdé’io?e (14carbonyl] piperazin-1- eth c?
chl or ophenyl 5-di net hyl -4, 5-di hydro-1 azol e,

tqargsulfonamlde

5R) - 2-[ 4- Chl or 0- 2- et hoxy-5- (pyrrolidine-I1-sul fonyl)phe
WS]SRI),—S-(MZ‘QH—B@HyI -2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dimethyl-

b %’%%%ﬁ%'a%él 20 ?f'h%oxy Sl nydroim dagol - ¥ble,

met han sul fon | pro | ] met hanone and

Sy AL RSt b A S e
h yAI' )ggﬁﬁ\zyl ]'H"i@%dé? r1rect:%rbf>n3al] éra?tfr]w))// Plg_eiazme 2-carboxylic acid

Meitmyl dsirl e. 24. A conpound of claim selected from
the group consisting of 25

S5, 5R)4454B1§(4sch|4>f@lphenwphe[ny By matHanrest iony-plopE}-piperazine-

imafrléc%,ﬂ]% éf'@ﬁw']¥|4 Sdifivese Hyl-laidgzelr 2y Brds far-Baty bf-atbgxy-N,N-

H}meﬁ Icg’er?zfenes‘.:lfonaml%e

esu onyl propyl’) - pi perazi n-1 -yl ] met hanone,
Fge (45080 20 6 SRR RGN 4, SFRLBIRE S e Pl
mu@mmm-étﬁoﬁy@h@ayw-méw@rdsmdm@mé H-i mi dazol e,
188 WO 2007/ 063013 PCT/ EP2006/ 068748
fz( 4%&@5@4{@3@%&6@%%6@%%5[zm(r3t mafresiesh o) IRbs !

@meoazymér@ﬂrpoaylmcﬁ dimaihyl-4 5sliaydrpdtimidaantP-yi)-3-ethoxy-
f onypr opyl i perazin-1
ol bl S TIRRTRH, onvPropy!) -pip

Bﬁﬁ@?ﬁ%ﬁg 14 S ey S_§R4_ o Orﬁwﬁn(éy)ahg' ey LR o

| 7Q
(s ?“%.%“%Mﬁﬁﬁ'@zﬂiemmég TSRy

et i]rfeethangawfml)dghenyl]
4, 5-di met hyl - 4, 5-di hydr oi m dazol -1
Ny[2} (4F 448 BRyet, eieddichtorgpheoyl)t2-p(qyenazimethyl-methyl)-2

ha
Mﬁtﬁﬂeﬂéﬁ eRAmgthyl- éa%d'bxd%miﬂazﬁﬁeng;@r)bomy%pépq@;w -yl)-
brr@]%d@témgfeoaﬂd H i m dazol - 10

yI] 3- et hoxy- benzonltrlle and

4045 880 o It Schrbnd BehppATRY Bl by b bERER 1-

razi ne-
da@odymﬁwméthﬁl—&wdydmﬂ H-imidazol-2-yl}-3-ethoxy-phenyl)-2-methyl-
prop,on,{"‘%‘)' 2-yl }-3-et hoxybenzonitrile.
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25. A conpound of claim1l selected fromthe group
consi sting of 15

WO obF0&ER)3 2- (4-tert-Butyl - 2- et hoxy- phenyl) - 4, SPOI/BEPL0d46/068748

hl or o- phenyl ) - 4, 5- di net hyl -
4, 5-di hydro-im dazol -1 -yl ]-pi perazin-I|-yl-methanone,
1-{4- [(4S 5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis

aﬁmet DGR A Tiselessed fom 108, WBHYIPNSIHRY 51 .

Rpbids. @E‘M § Bl t4-cplos-pheny) 4 dy cisupyielrab R apyran-
gﬁ@'ﬂ%,o)é[%n% zic(naitt) P4 @5&@(;% -4,5-dihydro-1H-imidazol-2-y}-3-ethoxy-

ro-im

pbanypAyhéthyl-pepeamitig, -yl }- acetam de
rac- (4S*, 5R*) - 2- (4- Brono- 2- et hoxy- phenyl ) -4, 5-bi s-(4-c

m(ar{%%ﬂ)lw 5-Bls-B4- CHioWr@-fphEhyIf)I—25[4€l(C§Aanld5-Oi+rﬁleﬂHyl memlra,aplzeathoxy
Zé - 2- ethox phe&l})’ 4, 5-bi s-

R BTG 455-chiy i ﬁ@tq%ZIOJQt SOl BiPPrAGR ofl-acetamide,

SR 4 Bl (4 chloro pheny- St p- (1 o iSothiazmlitin-2-yi)-

b & agine T oAy £5% el 48 iR Miniodeo- ) -

mr@ayqjhe&ywz-ﬁ@tmlimdpﬂopmeyl} propan-2-ol and [(4S,5
R) 4, 5- Bi s- (4-chl oro- phenyl) - 2- ( 2- et hoxy- phenyl ) -4, 5-d

ﬂg |5\‘:{§l 455-‘B|s gﬁyéhl@m%@lenyl )-4 5 d|methyl 1 -[4-(2-0x0-2-pyrrolidin-1-yl-
I m dazol met hanesul f onyl - yl) - pi perazin

ethyibrmpwazm werborwzklgfl wgllmrw*dd‘;yomzol -yl}-3-ethoxy-phenyl)-2-
P (068748 26. A d of cl 1 sel ected
FESHAESERE0E cons.st.ng"8?"°5”{4°[(zsa'5m selecte
-4 5o Bis- h th h -4 5-
Padids PRy 1 AR SRR e e B bR 45 Bi 4
@I@Ib?e’—Eh@ny’h) Y| 5-dRshfnd 8edihydro-1H- |m|dazol 2- yI] -3- ethoxy phenyl} -2-
4,5 Bi s- (4-chl or o- phenyl ) - 2-[ 2- et’hoxy-4- (1

meéhw pxoplﬁéttlhlel. et hyl) -
phenyl ] -4, 5-di net hyl - 4, 5-di hydr o-i m dazol - 1-yl }-[ 4-( 3-

Aﬁﬂ%{(#&%i ) fAoDrdi s- 4~ ob@lrc)~phpnpl¢12dﬂr (eyargHd] metisty h enedimyd)-2- ethoxy

gémﬁ%éf@;ﬁﬁmﬁjgﬂm@ﬁﬁ{éazo e- hc%wor}yl}zpl[perazm(% )}’ )-piperidine-
HJfHéfﬁb!d»]yhé aeidlisBBidpylaride; di hydro-im dazol e- 1

- car bonyl }-pi perazin-1-yi) 10 acetani de,
gércg@ﬁ%eﬁeﬁ%@g ﬁ‘{)ﬁ% HrenPhenpdindsy-4- @y hordind-1-dafhyi)-

phemyl]-# 54diBwadihyret, bydik vt r6-1di-hyidieaeierarthz ol - 1-yl } - [ 4- ( 2-
hydr oxy- et hyl ) - pi perazi n-1- yl]-nmethanone ,
Pad- 3 (5F8) 54?{) 4 %, BisBidscH| drosphanyd) pBediyeth 2 -4, 2-dit yebayHHmidazol-

&1 h'{/ld oXxy net hyl - et hy Ig
yl]-N-tert- butyI -3- -ethoxy- benzene ulfonamide..

22. A compound of claim 1 selected from the group consisting of

{(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-(3-methanesulfonyl-propyl)-piperazin-
1-yl]-methanone,
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15 phenyl ] -4, 5-di met hyl - 4, 5-di hydro-i m dazol e-1
-carbonyl } - pi perazin-1-yl)-1-

WwW@0oro6iods n- 1-yl - et hanone, PCT/EP2006/068748

N-[2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-[ 2-et hoxy

SRR B BB Phsr 22 o nr - parelidap-gelony)

hemnPABLdinfeitingrAsidihydrylidnideiolyt lcarsen 2:&1 yl)-
R [2)b(4)5|{(l48 Igg) 4, 5- %]ltrsl(4 chl oro- phenepgj@er?zz et hoxy

aqet@ﬂf”‘ﬁ%/dr oxy-1 -nethyl -
et hyl phen 4, 5-di net hyl - 4, 5-di hydro-i m dazol e-1
2d4r{ %51]&9% é%chlo:[&plhpnyléﬂr{)?rqthﬂm Adprgalidisadnsdionyl)-

éﬁ.g‘&ﬁ% Aol o1 SR ARER ool bR A Y

piressdih- 14y|EetHam@(td1yl 4,5-di hydro-imdazol -1-yl}-[4-(1,
1- di oxo-tetrahydro-2H 25

Nt{'20(ﬂy 4&95@)’45 B?éng fc%?drB p’fTe\ﬁlyi Zrﬁéﬁﬁhﬁwﬂb Qpélrrolldlne 1-sulfonyl)-

rac- (4-chl of o- i sopr opox

phanyikﬂﬁo@hmqmmdrﬁyﬁ)dlwoﬁo ianigazole/ [l - aar%owlhpl@emqn 1-yl)-ethyl]-
0 WO 2007/ 063013 PCT/ EP2006/ 068748  27.
e A et

Yraim 1 sel ected fromthe gr oup
REL25 ol S 4. 5-Bis -ehioro-ahesy - 2sieniopy-4-parioliggesissuiony)-

hényTEL BOXYeRhALY &) le-1 | 1-yl
AT T e e R G A

awtamd@yl) pi perazin-1-yl]- 5 nethanone,
rac-2-{4-[(4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-(2-iso
{48 )y4 - Bist (Hechjero-phenyl)-2-[2-ethoxy-4-(pyrrolidine-1-sulfonyl)-phenyl]-

RE‘@EMWI A?E (%@((i{gllwlqa%glq ﬂg@é&a n%{g%%thyl )-piperazin-1-yl]-

FRenandfe [ (4S*, 5R*¥) -4, 5-Bi s- (4-chl or o- phenyl ) -2-(2-iso
propoxy- 4- nethoxy 10

Qgg‘{%gﬁ_\}ﬁ] SEM gfz?l?élrr]o ?hép?ﬁ-ﬁ}’[ﬁ%@;—@Elg%ﬁ%@bﬁéﬂyl-propyl)-piperazine-

m—omlydm)é]m&rrdmethyl -4 5-dihydro-1H-imidazol-2-yl}-N-tert-butyl-3-ethoxy-
ac- 4- R*) -4, 5-Bi s- (4-chl oro-phenyl )-2-(2-isopro
é%&%ﬁ%ﬁﬁlﬁ@ﬂ%w%henw )-

Ydro I m dazol e-1 -car bon | ] - pi peraz
2ﬁ4j(4§n5R 4 fert Buty sulfamoyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-

&&?ﬁ@*‘;ﬁt b aé?]yédrgéi ﬁ_g}pgﬁ’@l-gtua?ts&ﬁﬁﬁsiwaz.@q(ﬁ;-hé&am@@,
RS o g e B b DL Rt pimstivi Srcihvayp H-imidazol

]hﬂﬂ‘@ﬂ&)u%l -2-chloro-4- ethoxybenzenesulfonamlde and
rac- (4S*,5R*) -4, 5-Bi s- (4-chl or o- phenyl ) - 2-[ 2- et hoxy- 4-

SJ{(@SR‘}’)&%/S Bis- (ﬂ‘—bhlb'ro pﬁbhylbh [ﬂt‘(%nr)hleiha‘he%u%nyl -propyl)-piperazine-
met hyl -4, 5-di hydro-1 H azol e,
1-carbonyl]-4,5-dimethyl-4,5-d|hydro 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-tert-butyl-2-chloro-4-ethoxybenzenesulfonamide,
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2-(4-{(4S,5R) -4, 5-Bi s- (4-chl oro- phenyl ) - 2-[ 2- et hoxy- 4-
(1- met hoxy-1 -nethyl 20

weedyhjsophenyl | - 4, 5- di met hyI 4, 5- di hydro-i m dapol/BP06/068748

-carbonyl } - pi perazin-1-yl)- acetam de,
N s T e e i tnGRloGI 8-PRBY ol BréhIPA 5 ls-(a
ehlblvdﬁhe@bﬁWBIdr‘ﬂaeﬁTydWB%thbrcﬂnﬁdaiﬂdl‘eLdcharbdifmyd}ipl@breiar)’JI}

5 (3- met hanesul f onyl -

b' %tbyI ?C%ﬁﬁ@%m n-1-yl ] - met hanone and 25

t{)(485R -4,5-Bi s- 4ch|or0fJenﬁ/ -2-[ 2-ethoxy-4-(1-ne
HKS.SR) .411@131@,(4 ebleyophenyl)-1-[4-(2-hydroxyethyl)piperazine-1-carbonyl]-

BBV Pl R b Y oN! BRIz sl al 4 (1

éfho&?&érﬂién%smlfbn@mw azin-1-yl]-nmethanone. 191 WO
2007/ 063013 PCT/ EP2006/ 068748 28. A conpound of claim

5 {f&SgﬁRgﬂde fETQEﬂ b?lg)rr%ﬁhgi'uﬁll f&g%@bg@gwﬁ (23§X012 pg/rrolldln(I -yl-

aﬂwﬁrmp%@mwc;arbprwﬂ @Br%hyqrp wﬂnmaﬁyawl}%teamtylaz -chloro-
ﬁ%%%&bg%?ga%%%tn&m'g%ut yl - 2- et hoxy- phenyl ) -4, 5-bi s- (4

- - -4.5- .
TS B P 25 baler IS emey br-chigoy2- SRRy RGP B sy 4

EhBrophenyl)-4,5-dimethyl-4,5- d|h droimidazole-1 carbon [1-pi erazm 1 I
[(4S,p5R)-y£ 4-tert- Bufy Xethoxy phenyl) y]5pp y}

ac@aeﬂ@menyl) 4,5-di nmethyl- 4,5-di hydro-i
m dazol -1-yl]- cycl opr opyl - net hanone,

[5)446]BS), 5R)-P 45t ferttBByisyifamogk hokiorpteeetnioxydh &4, 5¢ts ¢4-
QI'I@'I{HI%GPQ %,q?@gg& 4'?@%5@8“%%% -Gazbemyls hnethylpiperazine-

éc{aﬂg@(yﬁg)a-cgj,(r@f@gtﬁutyl 2- et hoxy- phenyl)-4,5-bis-(4
chl or o- phenyl ) 5- di methyl-4,5-di hydro-i

BRSSP ey e Rlye v pneng 4 g
elelbraprenyheh§idiméityl-4,5- dlhydro 1H-imidazole,
di met hyl - 4, 5- di hydr o-i m dazol -1-yl ] - 3- phenyl pr opan- 1-

I{ S,18R)-2-[4-Chloro-2-ethoxy-5- (pyrrolldlne 1-sulfonyl phenyl] -4,5-bis-(4-
4S 5R 2-(4-tert- Buta/ - et hoxy hen “bi’s- (4
c@ﬁrq;pbe@m;ﬁ -glimethy!-4,5 hydr0|m|dazol -yl]- [

@e?ﬁér@éuﬁényﬁp%ﬁ%%@ék{ﬂrﬁ@%‘rﬁetﬂraﬁ&ﬁé’%éj | ] benzonitril

K4 RSB d A 4 er R aB b BORNERH AP firbffe-1-

gmtﬂz,? hényll-b;5-dinedthig-4/6-dre dr@nﬂmem.dazme
4S Ig) 2y|§4 tert- B%tyl 2- %thoxy phenyl)-4,5-bis-(4-c

hIoro phenyl)-4,5-di nethyl 20
4, 5-di hydro- |n1dazol 1-yl] - phenyl - net hanone and

bac- [AIAItI%oro prLd@f‘ |§Irﬁ1e§é|eé’>éé%or%1ﬁé B3 BEKEN g G 5- bi

s-(4-c eny

[ I t I
t ngﬁ}%%ﬁg&é 4 NEBRE Y9378 sthiody-h-rhEmBRY- B NG 1-
sulfonyl)-phenyl]-4,5-dimethyl-4,5-dihydroimidazol-1-yl}-[4-(3-
methanesulfonylpropyl)-piperazin-1-yllmethanone,
rac-(4S*,5R*)-2-(4-Chloro-2-ethoxy-5-methanesulfonylphenyl)4,5-bis-(4-
chlorophenyl)4,5-dimethyl-4,5-dihydro-1H-imidazole,
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29. A conpound of claim1 selected fromthe group
consi sting of 25

WO 20706308, 5R*) - 2- (4- tert But yl - 2- et hoxy- phenyPQF/BPH0&068748

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

ﬂeg%ﬁgy ézf' CHSo. g Hjoiyr% Aaarbadsoffohy L Ar&iich 8-Ragay!) -

clalerdphEhy R, 5-dBmédnyi-ars- dﬂyﬂlvdlrrﬁdazmlIm)Q} [2~@-hoxy- phenyl
)-4,5- bIS (4-chl or o- phenyl

meﬁh%wfﬁpvpr@psbmlwam hyumemm e, 192 WO
2007/ 063013 PCT/ EP2006/ 068748
[AAB S RHR2-4,3-Biex(4 cquranh@yé)ha?&@tm@t&Twrcﬁwmn) 4,5

a@@y&?@p‘é%/ gw? @%M g'hé(fjroﬂ il 'fn Tjﬁzctlg nmet hanesul fo

BAE AR C5E SR aBH G pB t et i2r EoRP IRy lcipsdegHfamuhghenyl

)l'54d|5né3!hfl =4 8- dFIWd?bﬁ’n@BEcBM 8- c§5 (3- methanesulfonylpropyl) piperazin-1-
di hydr o-i im dazol e- 1- car bonyl'] - p1 peraz

V'ﬂantannacet am de
rac-(2-{4-[4S*,5R*)-2-(4-tert-Butyl-5-chl oro-2-et hoxy-
FH'(EQ-}[’M)S Vis{plc! S—E(Slr(ébhhmrwphenyl) -4,5-dimethyl-4,5-dihydro-1H-imidazol-

4, 5-di_net -4 5-di hydro-i m dazol e- 1- car bonyl ]
ﬁp%le}ﬁq e%op'tft'% 3% phol i ~ n- 4-yI - et hanone,

4S* , (4-tert- But | - 5-chl] oro-2- et hoxy- pheny
ﬂ){( %1455 @43 @Tpglpéophgyyl -14-(3- methanesulfonylpropyl)pplpera2|ne 1-

B%ﬁ&)ﬁm £ 535 Hetmh s othyer sl 1'P-V9ﬁ|8Tk6”??F}‘§ etﬂwﬁé}l]%%%z’omtnle.

di et hyl’am’no- pi peri d
rac-[ (4S*,5R*)-2-(4-tert-Butyl-5-chloro-2-ethoxy-pheny
l)-4,5-bis- (4 chl or o-
ro-im dazol

Pt %Moi“@ﬁ”rﬁlw i 9 sRided MR i GRG0 comsibling b PV

&ﬂéé%ﬁ? &% %iﬁ{éﬂ%{%ﬁgrﬁhww [ (4%3 ?4 c?ﬂoro %henyl 4 ,5- Hlmethyl
P SO Sy 5l e . 0 oo

dazol
iﬁgi[&%’éEif—%?(’é?%)_—%ﬁﬁyg?éeftﬁ&y-a'ﬂéWI)'-2,'59&'59@96}1%6@-%1)95‘,5-

ginestiry}4 .8k ginoeitrigia zole-3 - chirby dy P piper at@a-al-@} -gtheaobeny | ]
-piperidin-4-yl}-carbamc acid tert-butyl ester. 20

&IOterP@BLtGIG]WQQHf[(hSJB R§-2ai4melt sl eBietb Myt s riyined grisigv4-chloro-
consi st
paeny14:5- 3Im€)thw -4 5&lilkyqra-igianode- ﬁr@ﬁpor)yllzplpzr@mxxl} 4-

%éétfahﬂ(%omﬁ hyl - phenyl ) - 4, 5- di net hyl - 4, 5-di hydro-1
i'm dazol

e @*[éﬁﬁ%%ﬁwb %.lgl S|x§j‘bh%gly %Psem/c%loro E)%e |5‘2’%}’
é.rﬁetﬁlylmﬁstwh droSt Miimgézetd, m dazol e- 1

- car bonyl ] - pl per azi n- 2- one,
rac-(4S*,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,
rac-2-{4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-4,5-dimethyl-4,5-dihydro-1 H-
imidazol-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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rac-1-{4-[(4S*,5R*)-4,5-Bi s-(4-chl oro-phenyl)-2-(2-eth
oxy-4-trifl uoronethyl -

W@ b@nps3dp13t, 5- di met hyl - 4, 5- di hydr o-i m dazol e-| PCT/EP2006/068748

- car bonyl ] - pi perazin-1-yl }-et hanone,
[ (4S,5R) -4, 5-Bi s- (4-chl oro-phenyl)-2-(2-ethoxy-4-trifl
uoronethyl phenyl) -4, 5-

% ?oc&mg dp%%jr.l%hﬁg fgc]‘?ed genmﬁe@%ﬁgog% anesul fo

0TS AR % - shlpras pReRY | 2-(2retBP - Bhéﬂxﬂ 4.5 limethyhd.5-

g%ﬁfﬂ grﬁgékb'lglrﬁeﬁt&;ﬂylhlyﬂ p5p %[aﬁl)r)dl Xl} agel azo e 1- car bonyl ]
{(ggg‘?i)aé |5n )M'Aé @&gl éﬂ)%rgrbo% I[%rgghdbp eny 99@%?(2 eth eﬂjyl )

phérﬁyl}m,ﬁ@dmtanI fbehiyydrodmidaol-1-yl}-[4-(3- methanesulfonyl propyl)-

di nmet hgl 4. 5-di hydro-i m dazol -1-yl ] - (4- et hanesul f onyl -
BipsEazIB1 Iyl majhariana, hanone.

rac- §4S* 5R*) -4, 5-Bi s- (4-chl oro- phenyl) - 2- (2- et hoxy- 4-
2r(#{(4P6hreh Pripis-rheANarg-phepyl)-2-[2-ethoky-4-(1-hydroxy-1-methyl-ethyl)-

TR e sy L ot
aestah(id&*, 5R*) - 4, 5- Bi s- (4-chl or o- phenyl ) - 2- (2- et hoxy- 4

-trifluoronethyl-phenyl)- 10
€(4§ mmlsh&ls 4, cﬁﬂ@\*o%r@d LG[zi@mixyh ¥ hyﬁfbx% ARt etRyl)-

erazi n-1- gerldln 1 1 hanone an

p enylf- 4,§*dlﬁﬁ‘t ¥|44 -@)@rpﬂra@mz@ b= )ﬁ}h@n@ Wy@o(@ﬂmﬁb&@emzm .
X,' gﬁeghé{r%ﬁ’émt hyl - phenyl ) -

hyl -4, 5-di hydro i m dazol - 1-yl]-(4- nDrpholln 4

QUL R e AN IO L A
pﬁémhf 4§*d|5r%'thyl44 §- oﬁiwrééim?daz@m RI2eBYAYI-BipePah N op)1 4

tritluoronethyl - phenyl)
pymolifindt Hyathanenali hydr o- i mi dazol - 1-yl ] - (4- hydr oxy- pi p
eridin-I|-yl)-nethanone,

Na{@- [ 443, 554, 5481 S~ Bickiq(ra-piieingl) - [Phetingiy-42(1 Bydrokyp-Aymathy -
fl il ﬂ"ﬂ; ﬁ{@eﬁﬂ'ﬁgo‘éb hyﬁ{cagglg@zgle 1-carbonyl}-piperazin-1-yl)-

ebHy]] e{clétém;afeoxyrret hyl - pi peridin-1 -yl) nethanone,
rac-[ (4S*, 5R) -4, 5- BIS (4 chl or o- phenyl ) - 2 (2- et hoxy-4

L DLl Ryl s me

Hﬁlyhaumrwj] £5-dimethyl- 4 ,5- dlhydro imidazole-1- carbonyl} piperazin-1-yl)-
4S* 5- Bi s- (4-chl or o- phenyl ) - 2- (2- et hoxy
o -V rm swgrfﬂﬂ"dﬁhenyl ) -
{(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-1H-imidazole.
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4, 5-di net hyl -4, 5-di hydro-i m dazol e-1
- carbonyl ] - pi peri di ne-4-carboxylic acid am de,

WO 207063813 5R*) - 4, 5- Bi s- (4- chl or o- phenyl ) - 2- ( 2- BCT/BR2006/068748

trifluoronethyl-phenyl)-4,5-

di met hyl - 4, 5-di hydro-i m dazol e-1 -carboxylic acid

bi s- (2- hydroxy-ethyl)-am de, 194 WO 2007/063013
/ EP2006/ 06874

5 d4°€¢'%|r%1@2'%9’&?%?8”}3%‘&%549fOFE'SBFﬂ&Ey 4-

trlfluoro nmet h |

FRRAASE 19 dekrortts L €l ppenED 2124 oPrEpoxy 4 methosy-phenyl)-4.5-
S LR el s ep v kPR 1

metlanenan dazol - 2-yl ] - 3-
et hoxy- phenyl } - 3- net hyl - but an- 2-one, 5

Fatb-{4A(SSBER Y- 4&Bulsqmecm@re)npﬂhe)nyl)—Mz(jéi}pmpdjbqnésnéthomy
eaé’@aﬁgn% Sl bt sidaaaler ceagoonyll piperazin-1-y-
Eb Ehﬂ%§°| 2-yl }-3-et hoxy- phenyl) - 3- net hyl -

ut an one and

Sk L & By oy ot

ph@m)bpmﬂ d:il'rﬁetﬁffldﬁl Heilmdro4rrﬁdahdlyd¥cafbonyl] piperazin-1-yl}-1-
H i m dazol 3- et hoxy- 10

Wéﬂmlbﬂé)’h@ﬂ}%ﬂmﬁut an-2-one. 32. A conpound of claim
1 selected fromthe group consisting o 4-{(4S, 5

RIC-4[B33i5R ()ﬁh@ﬂal%ﬁ%cbl%whpnzl)1242¢|§omzqm0§é§4h§ne§@>«yxrahenyl)-
Rr%@ﬁo%tm% 45@@6)8?0%1%'%%? iz%ﬁgd}n@fé h aceéjlrl'amh)édro_I
RS A SR G e Pe ) RSO RS AR g -phehy)-4.5

Hhethl IalchﬁhySdro |m|dazol 1- yll [4- %2 methanesulfonyl ethyl)-piperazin-1-yl]-
rac-1-{4-|[ 2-(4 But yl - 2-i sopr opoxy- pheny

methrmns, s- (4- chl oro
phenyl ) -4, 5-di et hyl - 4, 5-di hydr o-i m dazol e-1
ramf%r’éﬂi’] -4051&&: Mﬂchlolomlehyléﬂa[&lﬂﬁhexy 420 -methoxy-1-methyl-

LY Sl prgw#m.agfongpoxv pheny! ) -4,

|msth | -4, 5- dro-i m dazol L 4|sorfrJ]ropyI
aAfHi42.pR)- %ﬁlﬁé%&bﬁgloro phenyl) 2 [2 -ethoxy-4 ethoxy-1- methyl

pits1 ﬁ%%yg(f§ cimBiy1.4--AitlyBrd kY bre2r LA A B¥eRRRNY-yi)-

4-ch

ptetayiidle4, 5- di met hyl - 4, 5-di hydr o-i m dazol e- | - car bonyl ]
-pi perazin-l-yl}- butyronitri le, 25
{Srag- &Sﬂgﬂ*ﬁ%m%- (@Achilerd-pieriy)-222 lestoguyop @ xymgthexyt ) méthyl-

1 S chl or o-
ATV S5 OB S ITicippg L o (4- R aioRpe SRy
¥lopyPLRBEAZ M lyvhbmaiBhBapRNe.
{(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*,5R*)-2-(4-tert-Butyl -2-isopropoxy-phenyl)-4,
5-bi s- (4-chl oro- phenyl)-4,5- dinethyl-4,5-di hydro-i

wore@anedoid -yl ] - [ 4- (2- nor phol i PCT/EP2006/068748

n-4-yl -ethyl)-pi perazin-1-yl] 30 nethanone, 195 WD
2007/ 063013 PCT/ EP2006/ 068748
rac-[ (4S*,5R*)-2-(4-tert-Butyl -2-isopropoxy-phenyl) -4,

Boret Ay oRg! “)ra'eﬁ%a?%cﬁ f@”whﬁ FRRERNPEHORED-
anon

AR 55*5%3&23 AR egn@w DBoTU A B Shiersypheny)-4
ﬁ'_:/”gértﬁyﬂ%sqﬂ r% IH{I]&TE%H l( thglrﬂ p;/antr g?ﬂo[i g gi pyr azi
p.;@m@/,gm.zn@twgaﬁl o ho§/ SRERAES-65- 61 Folorih s 8

group consts

diateth{KUES:dRjdrodnidaioirity Batméthg-psprinopoxy; phenyl ) - 4,
5- bi s- (4-chl oro-phenyl)-4,5- 10 di nethyl -4, 5-di

[MSfBTR Lzmﬂé@@mﬂ ztéﬂho&yrﬁr@lhyqrmswsr aehlbr@pﬂbﬁw aZ-dimethy!-

- met hanone,
f’récdl%ét@?o -Relazal: {-yl-cyelop R Methareif. opoxy - phenyl ) - 4, 5
- bi s- (4-chl or o- phenyl ) - 4, 5-
W@ BeR)y2-(4- tariﬁuhwd& ethomydﬂimlylsM 5-vis-pbrilore-phenyl)-4,5-dimethyl-

?g‘:éd,f-%,gf%k_e,tr@%@%@ef % g/glpglu&?{nﬁthﬁnqrg%pr opoxy- phenyl) - 4,

PAHS BRI 45%%3‘3%%?5?@%% Bhenf 4.5 bis (4-SharReRhE e by

l
?‘é’ﬁ%ﬁ&'a‘B‘U'M%sm@%ﬁ”ﬁgg.@%tg VO8RS ) - 4, 5-bi -

14748 502 AhePMsla e indhyIBA N ﬁ55b| ﬁyc‘Hc?ro 9f 51
j{é‘l[kﬁ (%3 ne an su%on))ﬁB c}lbl eraz n- F?lﬂé?@f)

dﬁmdthw(-m,é diBgdro-imidazol-1-yl]-3-phenyl- propan 1-one,
[ (4S,5R) -4, 5-Bi s-(4-chl oro-phenyl ) -2-(2- ethoxy 4-1i sopr

znqgls BR2Y(4) teh- Buts)i- E%tm*y phenyl) -4,5-bis-(4-chloro-phenyl)-4,5-
dro i m dazol met hanesul fonyl - pr opy

dgmqjhbl gzdlhycproymldaMﬂacpﬁjg@nyl] benzonitrile,
[(4S,5R)-2-(5-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-c
KA EraR) p&é‘ﬁyer)tht)B -ethoxpyhenyl)-4,5-bis-(4-chloro- phenyl)-4,5-dimethyl-

% g'ﬂpsﬂ%a'fmﬂa%old\ayﬁ’%%Mﬁﬂ#& gy hanesul fony! - propy

Béég%ﬁ%w f ﬁglﬂs;yl gﬁ‘@xy p eny Wg )bIS Afghlgtrg%ﬁgr_wyl_ ng gﬁnethyl-
dlsﬂ&h Wo- ﬁ‘méaﬁ’élW?li%hbﬂyldtﬁéﬂ{ado‘nlé'érfo[ 4- (3- et hanesul f o

nyl - pfopyl ) - pi pera - et hanone,
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-methoxy-phenyl)-methanone.

29. A compound of claim 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-chloro-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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[ (4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-2-(2-ethoxy-4-netha
nesul f onyl - phenyl)-4,5- 30

wa@leowebBph3z 4, 5- di hydr o-i m dazol - PCT/EP2006/068748

-yl ]-14-(3- mathanesulfonyl propl -pi perazin-1 -yl]-

S SHR T4 e Blinsre RGP tien ﬁé@;%%ég@?ﬁorg -phesyi)-4.5-

dinﬁkﬂh{l &Becilblildroéirrﬁdazblﬂeylrw %n%tl@btr’fésmllf@nymrdpwlplpierazm 1-yl]-
yl]-14-(3-nethanesul fonyl - propyl ) - pi perazin-1 -

, and
é48 5R 45-Bisé4 chl or o- phenyl ) - 2- (5-cycl opr opyl - 2-
ﬂHdﬂé&%M@)M utySdihteso sy Bthxg-=rdiemy Bré Sibig-¢hrgblora-phenyl)-

AL s SEORIEHOARE SRR BEBRAF o Fratiice

B GP SY L Llerc R 5:shims? sty Rhany A Shis éhghioro

pﬁer@}lﬂ@@dlmﬁwé) 54d|I5ydréQm|dazole 1-carbonyl]-piperazin-1-yl}-1-
di hydro-1 m dazol -

mr@hqlm{fsll gthananesul f onyl - propyl )-piperazin-1 -yl]-
nmet hanone,
FAHEASRD R2)—244{tert{BlBgdt5kbhQ){@Qmihpxppbeyyl)% 5+sb(4scr(|aroc

B)F ﬁ%%@éhwaﬁﬁé@ Yty i ol - Jipelbyigfino pineriin-1-y1)-
Fﬁs 5R)- 4, 5 Bi s- (4- chl or o- phenyl ) - 2- ( 2- ethoxy 4- et hyl
A0S renaKl bt ohoro-2-thory phany 4 5bi-(4-chipr:

pényd)-dbydimeaihpet, &zdimydroyimjdazoktl hdEhpyrrolidin- 1 yI piperidin-1-yl)-
H’Lﬁs 5R)-2-(4-tert-Butyl - 2- net hoxy- phenyl ) -4, 5-bi s- (4-

l)-4,5-
dlmethl jné Zjlh dro-i m dazol Lé{ ( 3- et hanesul f o
ﬁiﬂ[jpﬁ fﬁi?‘lp?f'ginyb il 3MY)-2- ﬁ;_ﬁbt% HeyhGr@hloro-2-ethoxy-phenyl)-

ﬁg?@ch:ﬁzr& rﬁﬂf)r@’\i?dlﬂeﬁ%ﬁ SRR RRIAZERTIXA - RE®A%bne and
BB B BB 5 A2 57 9 b o

hemnyaemduﬁaethyl AbRBnEFDIMidadole- I‘lﬁidﬂb@@ﬁ?plpendm -4- y(} -carbamic
(4S,5R)-2-(4-tert-Butyl -2-et hoxy-phenyl)-4,5-bis

AcigrteLsnEYiasiera 5-di met hyl - 25 4, 5-di hydro-i ni dazol - 1
-yl ]-[4-(1, 1- di oxo-tetrahydro-thi ophen-3-yl)-pi perazin
-1 -yl]- nethanone,
[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-c
B0.or oAptoenmydynddofssldim ireseradied from the group consisting of
4, 5-di hydro-i m dazol -1 -yl ]-[4-(3-ethanesul fonyl - propyl
Yap 4815t 5-Bis-| 4-chldnepbiayl)-2- (2-ethoxy-4-trifluoromethyl-phenyl)-4,5-

dimethyl-4,5-dihydro-1H-imidazole,
rac-4-[(4S*,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,
rac-1-{4-[(4S*,5R*)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-trifluoromethyl-
phenyl)-4,5-dimethyl-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone,
[(4S,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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2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro- phenyl ) -1-[4-(3-ethane
sul fonyl - propyl) 30 piperazine-1

WO e@rioenyd | - 4, 5- di net hyl - 4, 5-di hydro-1 PCT/EP2006/068748

H i m dazol - 2- yI} 3- et_hox_y- _
RS R < S0P QRIokS oty 325-YRoRINH A3 Moty -

PH&)ﬂP}lﬁZdlh*f’ethﬂM 5Bty ro i d vy F&mwwl} léupéfénuméyfl} ¢h
or o- phenyl ) - 4- met hyl -4, 5- di hydro-1 H 1 m dazol e.

moé@fﬂﬁﬂlihﬁ'd" Q’Fhatﬂoﬁiem 1 selected from the group
consisting of 5

[4aB8 SRR A, 9-Big(4-chlargiphengh) 2otd ethpayrtifluommetsyahenyl)-4,5-
anﬁ{}ﬁylpfgngyhgc%r i Hﬁa%/ll 1p¥lﬁgr-gEhlaﬁ_efu Wy{l{&iwragifqé -yl)-methanone,
Lécoééig{%ﬁ Af§' Eﬁs %pﬁtﬁr&phgn% IEO@/GIJ%%)V t)rlfl brometﬁyl phenyl) -4,5-

Qinﬁé‘tﬁ%‘% "Sfﬂhﬁﬁir@hrrﬂdé’idle-ﬁ'-@ﬁb@%yli& deiy |1 W@tﬁé‘ﬁ&lﬁ*fcnyl -piperidin-4-
2-(4-tert-Butyl - 2- et hoxy- phenyl) F

Y'd-l@lmljd@,- phenyl) 4- et hyl 10
4, 5-di hydro-i m dazol e-1-car bonyl ] - pi peri di ne-4-car boxy
raa:[ (48t,8Rap# BeBis-(4-chloro-phenyl)-2-(2-ethoxy-4- trlfluoromethyl phenyl)

élg{ﬂ(tgﬁ ZF gﬁjé&x;{ 35k eq?ez[qur;i’ i [42 4anlcqaﬂ1X)X p?€e$2¥|n)1 -yh) plperldln 1-

§1|] %ahgym@ahal dazol e- 1-car bonyl ] - pi perazi n-1-yl }-et ha
none,

F%Z[( SER - Brs( (& é{%rto ;ﬁ’ﬂ%r}gl (Sl e gt Bhenyl)-

Ioro phenyl)
4 55d|md1ywlr435+dm¥d1lotmdazo¢ arybbwmocphxojlm-yl-plpendln-1 -yl)-
éﬂé di met hyl am no- et hyl ) -am de, 15
thaNqneass SRr)-2- (4-tert-Butyl - 2- et hoxy- phenyl ) - 4, 5-
bi s- (4-chl or o- phenyl ) - 4-
nmet hyl - 4, 5- di hydr o-i m dazol e- 1- car bonyl ] - pi perazi n-2-0

ne,
Bac- 2A{coMRaLEcEE) claing 1151eéeqtethrpm the-groHpepnpistng (of - 4, 5

- bi s- (4-chl or o- phenyl ) -
reet-1i45*,8R5)-4i5hide é—¢hl®r@aphﬂreﬁl 112 2ueibloowyt-4-tifi ypeo meimd-phenyl)-

s SRS By iR i - vy ipasishy ) megranone,
b éﬁ%%r)oélﬁw%'@a@ocrh'@rwﬁeqw TR GTOpeY peny)
e S ey i ey Py N P

Metharene- chl or o- phenyl ) - 4-
nmet hyl - 4, 5-di hydr o-i m dazol e-| - car bonyl ] - pi perazin-1| -y
Fac-[148Y,6Ro)-4 - IrsL(4y¢hIor©tﬂ51mm/I1l)62 am:héb& 4- trlfluoromethyl phenyl)-

g But hoxy- phe
é%q'”@*hﬂr”oﬁdﬂ@fﬂf )'mﬂa%% ]\/L44 %hmrorsxr@myi) Yikridin 1-y1]-

W yl']-[4-(tetrahydro-furan-2-carbonyl)-pi peraz
I n- _yr}el_ met hanone. 198

rac-1-[(4S*,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-(4S*,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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WD 2007/ 063013 PCT/ EP2006/ 068748 36. A conpound of
claim1l selected fromthe group consisting of

WO 2074630(31S*, 5R*) - 2- (4-tert-Butyl - 2- et hoxy- phePyT/EP200&068748

bi s- (4-chl or o- phenyl

P%é %o k@q*ﬁcﬂ% % ch?g n@?ﬁ%bg%ﬁ dgf‘ét*ﬂgw 4ltr|‘ﬂb8re‘orrﬁ§th9lepll1enyl -4,5-

diasetBy 4 SdifydroSRidazblé-4-debbxyidtadid 22, 8tdilydrorpenypyl-dmide,
, 5-bi s- (4-chl oro- phenyl) - 4-

Hﬁ{hf[xls Bbs5(4d¢muw Shény|dazdifreth A ar ey dro PiHRRhidEE O Ay -3-

| }-acetam d
ethoxy- p{mnw}iﬁsmeﬂwd)bmarfr2mrse(4 chl or o- phenyl )-2-(2-i so
propoxy 4- met hoxy- phenyl ) -

3-(Aet 'y Bis4(4oehlo oy dhenyl )il 44 8tneethanesulfonyl-propyl)-piperazine-1-

W%rgﬁgﬂylfldf)rlngt%g/fi?S dl%yg o} 1|!| éarz%ll |2d3l’|P3'1étN(|3Xyl8henyl)-3-methyl-
paEM2 bhadShdPR*) - 4, 5- Bi s- (4- chl or o- phenyl ) - 2- (2-i sopro
poxy- 4- met hoxy- phenyl ) - 4-

gghﬂﬁs,% Ry=40s Y RohiS S3R8hE)-4-[@5H PLBxb-BrBRY &P SV 4hiBpyran-
Aot pipbrad r(e4$*qah'sl§6r)yl]44,5-cBmBﬂQ)4-4;ﬁ-lddi1)chrphéhyhi)ja29Iez—yl}saaethoxy-

Eﬁg@ﬁﬁémﬂth% EV@]dé)g%gml dazol e-1 - car bonyl ] - pi per azi n- |

-yl }-1-norpholin-4-yl- 15 et hanone,

rac-[ (4S*,5R*) -4, 5- BIS (4-chl or o- phenyl ) -2-(2-i sopropo
Xy- 4- met hoxy- phen l) -

ﬁét hyA- wnmowr‘rW@fr@almﬁ salasted from thegraup iwaneisting ehy| - p

i perazi n-1-yl)-nethanone,

Pd-{143 BR){A4%BiSRE-Fhlos&-pBesyl)-2- [dh(1 ot-dimetaply P Joxa- p(rﬂpyl$—@

BInhS e T s g Py E R diudro g 6+ Coatonakl agsazin1-v)-

586ah{idS*, 5R*) - 4, 5- Bi s- (4-chl or o- phenyl ) - 2- (2-i sopr opo
xy- 4- met hoxy- phenyl ) - 4- methyl -4, 5-di hydro- i

P%cd@@'ﬁlﬂa*‘)sdngr Léh‘ Bhgﬂ @qewrfo%o&wpﬁ@n%) 028 BN rIBERBR&RYI)-4,5

dmethyl{méfc(lhﬁjrpsﬂ*l)mmaio& s- (4-chl oro-phenyl)-2-(2-iso
pr opoxy- 4- met hoxy- phenyl ) - 4-net hyl -4,5-di hydro-i

rac a4 ol e+3*; Bm‘r)tzemfkdrt»Bumeasopr@pbxwp}weayl@m&rbcbe 4acidlodh
BB%’W'EL‘('@@'WW'%@W'FW@ |$n|dazole 1 carggrwl] %lp%ragzzln 1 ylf)ethanone,
nmet hyl - 4, 5- di hydr o-i m dazol e-1| - car bonyl 1)_5 pi perazi ne-| -
@ﬂﬁ{’o&yﬁﬁc adﬂderﬁﬁutﬂt%w%ﬁ@wy mgemyw 607 $&8prg-phenyl)-4

ﬁqétﬁﬁzﬁ’g%ﬁ %Wn.déz - 1%?@{%‘6&6%;& raLim £y §$h&hhRne,

consli S

(452 [{%ié%%%%%h‘g e;r %ufyl 29@(')&%%0 hen 'n% %l é %IS 5408%8;)0
rliw 4%-8msethyId, 8- dumdia]ZiﬁiudaboYé H da‘}bé@yl]ffﬁ’fp@?éﬁﬁblhﬂpny

I) - pi perazin
butyrom%lle PP

rac-[(4S*,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-[(4S*,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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5 met hanone,
rac-[ (4S*,5R*) -4, 5-Bi s- (4-chl oro-phenyl)-2-(2-isopropo

woyedpnemthoxy- phenyl ) - 4- PCT/EP2006/068748

met hyl - 4, 5-di hydro-i m dazol -I -yl ] -pi perazin-| -yl -netha

PSSP (448 B3 OB ARy RN SR 4LIsp Ghgy)-4.5-
Mwﬁbtﬁ?ﬁ@@@hmﬁmdaz‘bl 1-yl]-[4-(tetrahydro-furan-2-yImethyl)-piperazin-1-
nmet h 4, 5-di hydro-im dazol e-|-carboxylic acid

Y'ﬂ?ﬁdﬁtﬁﬁﬂm aff no- et hyl ) - ami de, 10
rac-1- IEBS* SR*) -4, 5-Bi s-(4-chl oro-phenyl)-2-(2-isopro
x4 37, B hax¢- tgﬁ&;gylﬁ -isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-

IRt Bl B8R ek ero-nurelol g qlpyrazin2-v-

frethahdredS*, 5R*) - 2- (4-tert-Butyl - 2- et hoxy- phenyl) - 4, 5-
bi s- (4-chl oro- phenyl )-4- ethyl-4,5-di hydro-i

m dazol e-| - car bonyl ] - pi perazi n- 2- one,
rac-1-[(4S*,5R*)-2-(4-tert-Butyl -2-ethoxy- phenyl) 4, 5-

s-( |
e?hyl A4£§ﬁ@5%08§§a¥lm 1d;§ze|§ée frggnr hen%ro]”pp?uoBS'rsf' ne 4-c
P o8 @%@‘- GRELy 2 sprropoy P POl RporgRheny )45
dmh?|p¢5}dl|4ydmtlhmafz0| 1-yl]-(octahydro-pyrido[1,2-a]pyrazin-2-yl)-
pheny ) -4, 5-di hydro-im dazol -1 -yl ]-[4- (tetrahydro-fura
%*H-“rr}?@nyl ) - pi perazin-1- yl]-nmethanone,

rac-2-{4- [)(48* 5R*) -4, 5-Bi s- (4-chl oro- pheny I2 -eth
g AS Sopn vhkieraBuim ﬁdﬁgpropgxy phenyl)-4,5-bis-(4-chloro-p enyl )-4,5-

am?émgo.%@-dﬁﬁgcpﬂamﬁ&agd@ qazghexdic £33 B hichid§ &R} fratmide.
réaaqc[sg%%r éé&a@?ﬂ tﬁgdﬁﬁg%—lso Ar'oﬁo@y%f?erﬁlt}% %l-gls-ﬁ-cthrc}/ro-p%e%yl -4,5-
v i e A A
PEMEPI®06/ 068748 38. A pharnmaceutical conposition

conprising a conpound of the formula xi | \ RL R4 N
R8S,5R)Ne-(4-RrHRBItE-2- 18R p(dpoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-

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

methanone,

[(4S,5R)-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,

[(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,

[(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,

[(4S,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]-

methanone,
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5 wherein X, and X2 are hal ogen, acetyl ene, cyano,
trifluoronethyl or nitro; RL and R2 are sel ected from

wWo b@7géoup consisting of -H -CH3, -CH2CH3, - QMIDEP20861058748

-CH2OCH3 with the proviso that RL and R2 are not both

SR B U ot 0

di@ﬁé‘dﬂﬂ%%ﬁydr@rm&ﬁdﬂ%) @i-(3-Rethaneddifodf- pr’@pyk}gﬁmrazm 1-yl]-

- CH3, CF3, -0OCH3, CH3)2 20 -cycl opropy
rr@&%mneaeécre)s -C(CH3) 2 OR (where Rls-H, - CH3
or - CH2CH3 CH3) 2 CH-CR where Ris -H, -

[(¢8(4.3; Bis orphenyl)s gvcz@pimHe)ethoxxep@mm@ﬁ

aghSh £ ST BT i -1 R s e e ST OB b azin- 11

A4 3013 PCT/ EP2006/ 068748 - C( CH3) 2CONRaRb (where
Rais -Hor -CH3 and Ro = -H or -CH3), -SR (where Ris
-CH3 or -CH2CH3), or -SO2R (where Ris -CH3, -CH2CH3,

1-pyrrolidine, NHtert-butyl or N(CH3)2) 5 and wher e

IS ithe '
RX%{E)CF%@E,S-Big(4-c'h%'6|3phetn?/f)t-2-l()2t'-teman% uffMﬁ-'ﬁé%’oxy-phenyl)A,S-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-diethyl-
4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
[(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-(2-ethoxy-4-ethylsulfanyl-phenyl)-4,5-
dimethyl-4,5-dihydro-imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-
methanone,
[(4S,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,
[(4S,5R)-2-(4-Chloro-2-ethoxy-5-methanesulfonyl-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,
[(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-(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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R6 is _d' cyclopropyl, -SO2R (where Ris -CH3,
-CH2CH3, 1-pyrrolidine, -NHtert- butyl, -NH2, or

WO Mo@biRp2) ; 10 and R7 is selected fromthe gr ORPQI/EP2006/068748

consisting of i) -CH3, -CH(CH3)2, CH2CH(CH3)2

REROT 2B @G 23ho- ol R R o enyppa-metty-4.5-

dhgdm-1 Eaniidazate mor phol i nyl,  1-pi peri di nyI
4-t hi onor phol i nyl, or 4- thlonDrphollnyI 1- di oxi de,

iii) -NRc2 (vvhereln Rc is hydrogen, CH3 - CH2CH3,
CHZCHZOH -CH2CH2OCH3,  or - CH2CH(OH) CH2OH), 20 iv) a

gbst | dg:nggg) lPEr @ M“Fs%fe&é@frﬁ%fﬂé'%rouﬁ'coﬁgls §ocfin R

IS se romthe group consi sti

R%ﬁ%—%@-‘%\é@b é{r{&k eorbte%}ll 4%'%%"?2 @E@Ipw%methw 4.5

d%ydﬁaﬂﬁiﬁazolh‘b-yk]@ﬁ@hlélﬂrw-%metmn\&) 2007/ 063013
PCT/ EP2006/ 068748 i) - CH2C(CH3) 20H, )

@525@)42 R\Hﬂ@ﬁtilﬂdtyﬂlméfho&ktl]f_ﬁ?fieh&m Wl% C&n@ﬁgpmm&hw -4,5-

dl@@@@ﬂnldawmm pipesaRNe CyBMBtharcmasl, - CON( CH3) 2,
-NH2, - NHCOCH3, - NHSQ2CH3, -N(CH3)2, - N(CH2CH3)?2,
41{(‘@&89—261!432)9@:—8&tyb%ﬂb®>ﬂdphqrhyl )-4;5- lpiSr(éfdf‘dtbmyphqnyl) -4-methyl-

-mr phol i nyl hIaOlIdl 1, 1-di oxide
%ﬁiﬂ?ﬁmwéﬁmls #5700ng D dj%cﬁf@éfewipmﬁ Adide
45 B BB R )8 09 PRe A B D ST A BT 4-methy -
4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone,
rac-(4S*,5R*)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4-methyl-
4,5-dihydro-imidazole-1-carboxylic acid (2-dimethylamino-ethyl)-amide,
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]-piperazin-2-one,
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-morpholin-4-yl-
ethanone,
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-methanesulfonyl-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, 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-yl]-

methanone.
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1- pi peridinyl, 4-norpholinyl, -COOCH3, -COOCH2CH3,
-COOC(CH3)3, -CON(CH3)2, -CO-Rf (wherein Rf is -CHS3,

WO 20613 cycl opropyl, phenyl, 2-thienyl, 3-tPCERP1006/068748

2-furanyl, 3-furanyl), -COCH2-Rg (wherein Rg is -H,
- NHCH2CH2OH, - NHCH2CH2OCH3, - NHCH2CH2N( CH3) 2,
1-piperidinyl, 1-(piperidinyl-4-nmethanol), 15

ﬁ%m)rcglhfol i n(}é!ﬁd(%?@ ﬁi—lsﬁi?q(t%d %{-T@t h%%ﬁérrol J 9| nyI )),

NH- c

AU B 7 (4 (S BrBEPosiheorphoRy Lady B 4-chioro- phenyl)

U RS R SR SR RS

dinpsthylaimidényl , 1- pi peridi nyl, 1-
(pi peridinyl -4-net hanol ),

tad- 94{@¢¢4|81L5M)-£(4Gafrblhﬂaﬂmdahoxyﬂrphenwh@lﬂ bisk(4-ehloro-phenyl)-4
thlonnrgholln 4-t hi onor phol i ny d|0X|de

glh.}SQr |r1ud(a47,olea& %yﬂetplggqq;wﬂ -yl}-acetamide,
1- (3 oxopi perazinyl), 25 n) -S2R (wherein R is
rag-R-{4-[ @Y GR) -4, TRISHE rhlorgmbepy)-24Cnisp Rianseirly methpxy-phenyl)-

Rmpﬂ%’\ﬁf M ogfnﬁdgm%w@-’ d_‘élr\gaﬁéd&-%{cﬂl’de -yl-

étheyone| i di nyl, 1-piperidinyl, 4-norpholinyl,
1- pi perazyl - 4- et hanol, 1-(4-acetyl pi perazinyl),

kd&{@@wmr@@my Abmo%lpﬂ)enyl 2- @%Rj"p%w-ﬂne'tr‘ﬁoxy phenyl)-4

-t et rahydrof uranyl ,
mettwléh%dlhyotgomlc@iple 1- qamonyilwﬂmzm Rfan4s) 2,
1-pyrrolidinyl, 1-piperidinyl, 4-norpholinyl, 1-
A2 4 (48] LSRI*-)eqt Brdie(4- cﬂ]Lo(r@p@eeyI;HZp 2pieO P POXY Y- methoxy-phenyl)-

-(3- '
Frodny iR Rl BYSR- ivdte Shomroonyl aingirda; 1-vidampipolin-4-y-
efnoAe3013 PCT/ EP2006/ 068748 )
4-pi peridinyl-1-acetyl, r) 4-piperidinyl-I-

P%L@X$§QREPZ%WBQQ4 %ﬂé’ro Shle 1t'§ EWBBO r}};hgﬁ&ﬁew phehyl)-4-

e; a substitute razi
fretimi4a5- dmy@rmlr@daméﬁeﬁl]ﬂmmemaﬁesumbmﬂ pi@agiA31 -yl)-methanone,
- CH2CH2CH3, - CH2CH2OH, or -CH2CH20OCH3; 10 and vi) a
B $H 44 (S b i) 265 Bl chford i eh gl 124(28i sopropoxy-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-[(4S*,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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_N R 15 wherein Ris H, -COOCH3, -COOCH2CHS,
-CONH2, -OH, -CH20H, -CH2CH2OH, - CH2- N(CH2CH3) 2,

w0 ai24063b1pi per azi nyl ), -CH2-(1-(3-oxopi perazi npd/EP2006/068748

-NH2, - NHOOCH3, - NHOOCH2NH2, - NHCOCH2NHCHS,
- NHCOCH2N( CH3) 2, - NHCOCH2N( CH2 CH2OH) 2,
- NHCOCH2N( CHZCHZCI:HS) 2, - NHCOCH2NHCH2CH2OH,

?%I oxgﬁoFgrgQOéﬁqd' @fcc%a%n ?'s%?ec? Pr%ln? t)he gjr’S‘tB%onsm{mg o?

Eﬁ% AT R BB S D a5 1S0prOpOky -rmathoxy-phenyl)-4-

L - -
PR B et ar P ety onganyppian 1)
AMSHEBNHEH3, - NHCSNHPh, - NHCH2CONH2, 1- pyrrolldlnyl
1-piperidinyl, 1-(4 nethylplpera2|nyl) or

Aao:rmshaRr)n&fJS Bid5(4adttlortohsh gty m&dpropbiwmr:@tepkwplhenyl
salts and esters. thereof toget her wwth a

Riesh et Ryckp1ipicdazek hryAlopi RS @ -prydrmrethapanp
2007/ 063013 PCT/ EP2006/ 068748 39. The phar naceuti cal
6o AR ot B1Bi &1 4icho38 phenyh 7e(2-iseREaRHY - Lo Metomtyrihenyl)-4-

ﬁ{;\eml cu?arlydrgr@g{s IO%golaC%rrl 8{))“ atCIH@r&'pr os¥|gm -Gy lsamide,
o Py AT ol 30 BeRvena- Setraya metiay Pheny)-4-

mwm Sldﬂﬁyﬁo—lmtdhz%Ve ﬁQfarEéTWI]‘-pﬁlﬁéﬁ@'ﬂ@M BArboSPINg éélb aﬁ*ﬁlde
cancer, In partlcu ar solid tunors, nore partlcu ar | y

PAERS{aS R0 - HPIBUBNT. ANOSY.Bh By NS i S0 T

one o ms 1 to 37 for
atyit# Ledinydro- usmldae@ec*anemwyﬂmiperlaanta‘-eaenent or
control of cancer, in particular solid tunors, nore

pe- 14 @U8* DRy -D(4e test-ButybReatho ks pbeayiiH45-bist ( atcmlmnmnphie?nyl) -4-
1@’9’4 The rocess for the synthesjs of a co ounc?l
hiscysioedagelag P%rboav .pmelr' %érc@a hoxylicaeid amide,

i m dazol i ne of for rrul a rEpound of formul a
i

(V),
@ag[(¢pt.hRR34.50Bisng- W@rpo@@pyl)gﬂyethyl 2 sopropoxy-4-methoxy-
phenyl)-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)-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-imidazole-1-carbonyl]-piperazine-1-carboxylic acid
dimethylamide.
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X, RLRM NRS NR2HR6 X2 (V) is obtained either
by i) condensation of a tetrasubstituted 1, 2-di am ne

wo@boooezoud a (11) 25 205 WO 2007/ 063013 PCT/EP2006/068748
PCT/ EP2006/ 068748 Xi RL NH2 NH2 R2 X2 (I1) wth an
aromatic acid of formula ( Il ) RA RS HORG6 5 O

Il ) to forma nonoam de derivative of forrmula (1V)
Bd. RA pfiarfabéuiNtal 86 mgsRitidi2cofdpriding B compound of the formula

X1
Oy,
N

N\ R5

N
R2 R3 R6
X

2
(1)

wherein Xy and X, are halogen, acetylene, cyano, trifluoromethyl or nitro;

R' and R? are selected from the group consisting of -H, -CHs, -CH2CHs, -CH>OH
and -CH>OCHj 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 -OCHs, -OCH2CHs, -OCH2CHF, -OCH>CH>OCHs3, or -OCH(CHa)z;

R%is

-H

-halogen,

-CHs,

-CF3,

-OCHjs,

-C(CHa)z,

-cyclopropyl,

-cyano,

-C(CHa)s,

-C(CH3)2 OR (where R is -H, -CH3 or -CHCHs),

-C(CH3)2 CH-OR (where R is -H, -CHjs, -CH(CHgs)2, -CH2CH>OH or
-CH>CH>0OCHj3),

-C(CH3)2CN,

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

-C(CH3)2COOR (where R is -H, -CHa, -CH>CH3; or -CH(CHz3)»),
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10 foll onwed by cycl odehydration to give a conpound of
formula (V) or ii) by reaction of a tetrasubstituted

wd 2®7deézans ne of forrmula (I1) as shovvn under | PCHEP2086/068748

with an aromatic ester of formula ( ) 15 R4 RS
R RECH AR M A By éﬁsﬂﬁﬁﬁﬂ 0SB 6% ve an

Lsmq\ahg}e Reso(f)HsfooL@Hig@Hng; and 5 b) sal d corrpound of
formu is reacted w phosgene to

form
t%@b%ﬁ‘ﬁ?@rec'ﬁl'%r@ﬁe &Hzﬁd#mﬁrwr(ohvme )Nqu‘efii?i?umor N(Rbl3)2)
NXR2/TN. O RB 20O (VIlI) 10 which is then reacted
with primary or secondary amines to formthe
aodm&mperﬁi‘fnﬂgotbmmged toénformula (1) wherein R3 is

oI G PRI, ettt kR D Yo o7 1GCH CHa::

phqag H?(ﬁ@ﬁbh‘:f@l' b@ﬂge@?%tﬁlcc??aMCI-@)}d all substituents

have meani ngs given I n aim1.°24. The novel
88wmdzlnd$c|0m0@ab38@sRa(MetsE’sssGlbrbt HiCGHH4, i -prrolidine, -NH-tert-

BESE-NRRdor A0 Mgy 5! N before.

and R’ is selected from the group consisting of

i) -CHs, -CH(CH3)2, -CH>CH(CHs)», cyclopropyl, cyclobutyl, -CH>CH»Ph, 2-furanyl,

phenyl, or phenyl substituted by chloro, -OCHjs or cyano,
i) 4-morpholinyl, 1-piperidinyl, 4-thiomorpholinyl, or 4-thiomorpholinyl-1,1-
dioxide,

i) -NR® (wherein R®is hydrogen, -CH3, -CH>CHs, -CH>CH,OH, -CH>CH,OCHS3,

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

iv) a substituted piperazine of the formula

'
[}
'

wherein R is selected from the group consisting of

a) hydrogen,

b) lower alkyl,

¢) -CH(CHa)2,

d) -CH(CH2CHj3)2,
e) cyclopentyl,

f) -CH>CH(OH)CHs,
g) -CHxCF3,

h) -CH.CH(OH)CFs3,

)
)
)
)

202



10

15

20

25

30

207

WO 2007/063013 PCT/EP2006/068748

i) -CH2C(CH3)-OH,
j) -CHz-[4-N-methylpiperidinyl],

k) -CH2CH2R® (wherein R% is -OH, -OCHs, -OCH>CH-OH, -OCH>CH>OCHs, -CN,
-CF3, -SO2CH3, -SO2NH>, -SOoN(CHg)z, -CONHp, -CON(CHj3)2, -NH2, -NHCOCHS,
-NHSO,CHs, -N(CHs)2, -N(CH2CHjs)z, -N(CH2CH2CH3)2, 1-pyrrolidinyl, 1-
piperidinyl , 4-morpholinyl, 2-isothiazolidinyl-1,1-dioxide, or 2-tetrahydrofuranyl),

) -CH.CH>CH2R®(wherein R®is -OH, -OCHg, -SO>CH3, -SO>CH>CHg,
-SOoN(CH3)z, -CN, -N(CH3)2, -N(CH2CH>CHs)», 1-imidazoyl, 1-pyrrolidinyl,
1-piperidinyl, 4-morpholinyl, -COOCH3;, -COOCH,CHs, -COOC(CHs)a,
-CON(CHs)z, -CO-R' (wherein R'is -CHs, -CH>CHs, cyclopropyl, phenyl, 2-thienyl,
3-thienyl, 2-furanyl, 3-furanyl), -COCH,-R® (wherein R?is -H, -NHCH>CH-OH,
-NHCH>CH>-OCH3, -NHCH-CHoN(CHs)2, 1-piperidinyl, 1-(piperidinyl-4-methanol),
4-morpholinyl, or -N(CH3)-(3-(1-methylpyrrolidinyl)),

m) -CH2-CO-R" (wherein R" is —OCHa, OCH2CHa, -NHa, -NHCH>CH(CHs)a,
-NHCH>CF3, -NH-cyclopropyl, -NH-tert-butyl, -NHCH>CH>CH-OH, -N(CHj3)a,
-N(CH2CHas)z, -N(CH2CH20H)2, -N(CH2CH>OCH3)2, -N(CH3) CH>CH>0H,
-N(CH3)CH2CHxOCH3, -NHCH-CH>OCHS3, 1-pyrrolidinyl, 1-piperidinyl, 1-
(piperidinyl-4-methanol), 1-(piperidinyl-3-carboxamide), 4-morpholinyl, 4-
thiomorpholinyl, 4-thiomorpholinyl-1,1-dioxide, 1-piperazinyl, 1-(4-

acetylpiperazinyl), 1-(3-oxopiperazinyl),

n) -SOzR' (wherein R'is —CHs, -CH2CHs, -CH(CHa)z, phenyl, 4-methylphenyl, 4-
propylphenyl, -CF3, 2-thienyl, 3-thienyl, -NH», -NHCH3, -N(CHs)a,
-NHCH>CH>OCH3s, -N(CH>CH>OCHp3)2, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl,
1-piperazyl-4-ethanol, 1-(4-acetylpiperazinyl), 1-(3-oxopiperazinyl)),

0) -COR! (wherein Rl is -CHs, -CH2CHa, -CH(CHa),, 2-tetrahydrofuranyl, 2-thienyl,
3-thienyl, -NHz, -NHCH3, -N(CH3)2, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, 1-

piperazinyl-4-ethanol, 1-(4-acetylpiperazinyl), or 1-(3-oxopiperazinyl)),

p) 4-tetrahydro-2H-thiopyranyl-1,1-dioxide,
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q) 4-piperidinyl-1-acetyl,
r) 4-piperidinyl-1-dimethylcarboxamide, and
s) 3-tetrahydro-thiophenyl-1,1-dioxide;

v) a substituted oxopiperazine of the formula

wherein R is H, -CH3, -CHgCHs, -CHgCHgCHs, 'CHQCHQOH, or -CHzCHzOCHs;
and

vi) a substituted piperidine of the formula

.//\'\O\
R

wherein Ris H, -COOCH;, -COOCH>CHs, -CONHy, -OH, -CH>0H, -CH>CH>0H,
-CH2-N(CH2CH3)z, -CHa-(1-piperazinyl), -CHz-(1-(3-oxopiperazinyl)),

-NHa, -NHCOCHS3, -NHCOCH:NH>, -NHCOCH,NHCH3, -NHCOCH:N(CHs)o,
-NHCOCH:N(CH2CH20H)z, -NHCOCH:N(CH>-CH-OCH3),
-NHCOCH:NHCH>CH>OH, -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(CHs)2, -NHCSNHCHS,
-NHCSNHPh, -NHCH>CONHpy, 1-pyrrolidinyl, 1-piperidinyl, 1-(4-
methylpiperazinyl), or 4-morpholinyl;

and the pharmaceutically acceptable salts and esters thereof together with a

pharmaceutically acceptable excipient.
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39. The pharmaceutical composition of claim 38 for the treatment or control of
cancer, in particular solid tumors, more particularly breast, colon, lung and

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 to 37 for the manufacture
of medicaments for the treatment or control of cancer, in particular solid tumors,

more particularly breast, colon, lung and prostate tumors.

43.  The process for the synthesis of a compound of formula (l) according to
claim 1, whereby

a) an imidazoline of formula (V), thus a compound of formula (I) with R®
being hydrogen,

N\ R5

N
R2H R6
X

is obtained either by

i) condensation of a tetrasubstituted 1,2-diamine of formula (I1)
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X1
O 1
NH,
NH
Crk
X2
()

with an aromatic acid of formula ( Il )

R4 R5

HO R6

O (m)

to form a monoamide derivative of formula ( IV)

R4
R5
. O}/\@
R1
O NH R6
NH
Crk
X2
(1V)

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

ii) by reaction of a tetrasubstituted 1,2-diamine of formula ( 11) as
shown under i) above with an aromatic ester of formula ( VI)

R4 R5

R"O R6
O (w)
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in the presence of a trialkyl aluminum to also give an imidazoline of
formula (V); and

5 b) said compound of formula (V) is reacted with phosgene to form a
carbamoyl chloride of formula ( VII')

X1
Oy, ™
N

\ R5
()
R2
cl R6
X; 0]
(vi)
10 which is then reacted with primary or secondary amines to form the

corresponding compound of formula (I) wherein R® is different from
hydrogen; and

¢) said compound of formula (1) is, if desired, turned into a
15 pharmaceutically acceptable salt; and

all substituents have the meanings given in claim 1.

44.  The novel compounds, processes and uses substantially as described
20 herein before.

*k*k
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