ClS-1 M DAZOLI NES AS MDM2 | NHI BI TORS This invention is
related to at | east one conpound selected froma

w@eoospoersds of fornmula | | and the pharmaceut i cabCT/EP2004/006211

10

15

20

25

acceptabl e salts and esters thereof, wherein Xi , X2 ,
Ri and R2 are described within this application. This
conpound is believed to inhibit the interaction of
MDMR2 protein with a p53-1ike peptide and have
antiproliferative activity p53 is a tunor suppresser
protei n that plEysTEDA8PRINEF AOMBMI FNPBERATERE | on

agai nst devel opnent of cancer. It guards cellul ar
integrity and prevents the propagation of permanently
damaged cl ones of cells by the induction of growth
arrest or apoptosis. At the nolecular level, p53 is a
t r angis ipvérsionfiactlged taaitleashoneaonippane sdeqsechpmef compound of -
9565, f el i cated in the regulation of cell cycle and .
apoptosis. p53 is a potent cell cycle inhibitor which
is tightly regulated by MDM2 at the cellular |evel.
MOM2 and p53 form a feegback contfol [oop. MDM2 can

bi nd p53 and i nhibit its1”a*{it transactivate p53-
regul ated genes. In additig di ates the

ubi qui ti n-depéendent d fdatlon of p%¥3. p53 can
activate the expressinn_of t ke MDMVR gene, thus raising
the cellular |evel @f NMDW2 protein. This feedback
control loop insures that both MDM2 and p are kept
ahd thd pharthaoeatically acoeptatle paltsland estersitigeafevhereilOVXoi, R and R,

al sp a.cof act.or, for E2F i.ch plays .a,central.role. in

B FesgRfRy Wv%lgdﬁuatam}iﬁaﬁ%m%laf?%?%% i S ighhighg

IiSte ¥ a6 LMY pidiciiBiith £RSH Bk Speptid€ anke hdveyantipolifdrating: activity
nmol ecul ar defec?s in the pl 6l NK4/ pl 9ARF | ocus, for

| NSt $38 s a AANST sﬁ@ﬁ{@sﬁiﬁ pidteih that hlags b céAMM2 rgle @i piorection against
degnagat) St | Igtular%g cgﬁulal\{[?rl\l/t%_gﬁglsanlciq)treevre%&tthg J;')]rolpggation of

development of cancer.
permanently damaged clones of cells by the induction of growth arrest or apoptosis. At

the molecular level, p53 is a transcription factor that can activate a panel of genes
implicated in the regulation of cell cycle and apoptosis. p53 is a potent cell cycle
inhibitor which is tightly regulated by MDM2 at the cellular level. MDM2 and p53 form
a feedback control loop. MDM2 can bind p53 and inhibit its ability to transactivate p53-
regulated genes. In addition, MDM2 mediates the ubiquitin-dependent degradation of
p53. p53 can activate the expression of the MDM2 gene, thus raising the cellular level
of MDM2 protein. This feedback control loop insures that both MDM?2 and p53 are kept
at a low level in normal proliferating cells. MDM2 is also a cofactor for E2F, which

plays a central role in cell cycle regulation.

The ratio of MDM2 to p53 (E2F) is dysregulated in many cancers. Frequently
occurring molecular defects in the pl6INK4/p19ARF locus, for instance, have been
shown to affect MDM2 protein degradation. Inhibition of MDM2-p53 interaction in
tumor cells with wild-type p53 should lead to accumulation of p53, cell cycle arrest
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

FS/13.04.2004
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novel approach to cancer therapy as single agents or
in conbination with a broad spectrum of ot her
angdduuw@ﬁddshpe"p@ﬁb@s MDhE dlgstshis E2E ;hrmight ahctcﬁlsatvedibmgylg region

n aS? 3ba &c%vzﬁw%?]%/ d%e%gu Of %Iéf L%r Crhéllct 55 %E%,ltlgg Hla? MDM2

amhgdrogs adght hatd &°ﬁa¢$ssml-fﬁlih31t@¢ CEKD@40I i gonucl eot i des,
peptides). MDM2 al so binds E2F through a conserved

bi ndigagseQi 9 rb;%s C@érﬁ %@'2 %@t VAL 1E og%&ﬁﬁgﬁﬁéf imidazolines.

transcription o
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19 Vihtstfi19 rep@@spmmdamhnaﬁerlml[vbs ugfhd as @gwpoaod'@l@qqrs The
Q(}(ﬁig@ﬂd@@e@ 1n31%§19:d%r hadellodBoxility BPrealiBRR rahd/bf‘ﬁre"«'&ﬁldﬁfof

m a20|nes as starting teria

et aif PBhs TEISIDIC adpTovis PVERTC BpusERyt Gaathipdcs, and rheumatic
ﬂf@.feﬁbb@’ibhﬁlph@ﬂ@d t WO 0048728 forChdleiry ¢aill iepsrt dsedthibd fos making

P o Ringt s, S R SRS BB otBoli Tnay be

mkﬁumtthn deamtitrdftdiabetesot tdlgtddsedses owplyingsipgiagnad glucose
ldi;s,gﬁssal eryt hemat hodes, and rheumatic fever were

I Cated. WD 00/ 78725 to Choueiry et al. report a
met hod for making substituted am di ne conpounds

nd
i ndi dhe ereseritinventign dodirastedity gbleasons sprpowns selrstedJeqm e

chmbbénd 4 &bpBRAl oPforfiutPet €s or rel ated diseases

i nvol ving inpaired glucose disposal. The present
invention is directed to at |east one conpound

sel ected from a
X1
\>_< 2
N X,
RZ
Cl |

X, and X, are each independently selected from the group consisting of hydrogen, -OR3,
-SR4, -NRsRg -CONR7Rg -COORy, halogen, nitro, trifluoromethyl, lower alkyl,
lower alkyl substituted by Ry and cycloalkyl;

R, is selected from the group consisting of C1-C8 alkyl; C1-C4 alkyl attached to C4-C8
cycloalkyl; and C4-C8 cycloalkyl;

R, is -C=0Ry;

R; is selected from the group consisting of hydrogen, lower alkyl, lower alkyl substituted

wherein

by Rg, and cycloalkyl;
Rs is selected from the group consisting of hydrogen and lower alkyl;

Rs and Ry are each independently selected from the group consisting of hydrogen, lower
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conmpound a conpound of forrmula I 1 1 wherein Xi and X2
are each i ndependently selected fromthe group

wa@onsiersrhg of hydrogen, -ORa - SR4, - NRBR - CONRTRBP2004/006211

- COCR9, hal ogen, nitro, trifludronmethyl, |ower alkyl,
| ower al kyl substituted by Ri oand cycl oal kyI ; R is
sel ech&gﬂ irfdxrmtdaH{yg;rarup consi sting of Cl- al kyl ;

1-C4_al k attached to C4- cycl qal kyl and

B g BBt e YL ARt e o
gr oup beRRaE fhi Etgwﬁi‘chhu@pr@g §1§bst1h@é’hﬁfonﬂ|akr)’rl , sele@wdrfrah Kk or 6-
substituted by R8, and cycloalkyl; R4 is sel ected from

the grsmpeEsHEISaLIaRs BRE PraP-cyenmambered watraiadaig that contains at
R5and df th
consi é%ﬁ%n%éag?eﬁ@ rog%ﬁ&lﬂ%gﬁv\&eral ﬁ@% ang cycr:locr)nal ksl grgler
R; amsi:ldaﬁedtfugmthmgroup ténsistieg toﬁbydmgm toveer athy] amdicydiealkyl;

t h f
RO SRR b WO PRE oL ERRERS PRE RS VKT a%’"%ogen
rrenbencﬁ@bélanmy,tmatphdlmylmgdQEteaoc'&eles;r 6- rrenbered
saturate C t
Borvietrationty Cleust "SRR ok i cBirim e
group -Ngmg@gm)c@izdm@mpgﬁ(cm)gmm@h@m and

cycl o is sel ected from'thé group consisting of

“H) NEE R, N EbRE Hs csaipirated 4t, Sy and 6-mswheres) tiagsyand

gtl)r E’QQ y%d, ﬁ@%&%%&éﬁ%&?ﬁgs E{n‘ﬁ?l&wgoﬂ‘least one hetero

2 CH2 Caho@HwhEleitOhie hetkifcCHBINGHR<DRSICHBM S, N and O and being optionally
substituted with a group selected from lower alkyl, -C=0-R;;, -OH, lower alkyl
substituted with hydroxy, lower alkyl substituted with -NH,, N-lower alkyl,
-SO,CHs, =0, -CH,C=0CH3;, and 5- and 6-membered saturated rings containing
at least one hetero atom selected from S, N and O;

Ry is selected from -N(CH3)CH3, -NHCH,CH,;NH,, -NH», morpholinyl and piperazinyl;

and ‘

Ry is selected from H, lower alkyl, -NH,, -N-lower alkyl, lower alkyl substituted with
hydroxy, and lower alkyl substituted with NH,,

or a pharmaceutically acceptable salt or ester thereof.

The present invention is directed to at least one compound selected from a

compound of formula I

Cl |

and the pharmaceutically acceptable salts and esters thereof, wherein

X and X; are each independently selected from the group consisting of hydrogen, -OR3,
-SR4, -NRsRg, -CONR;Rg, -COORy, halogen, nitro, trifluoromethyl, lower alkyl,
lower alkyl substituted by Ry, cycloalkyl;

R, is selected from the group consisting of C1-C8 alkyl, C1-C4 alky] attached to C4-C8
cycloalkyl, and C4-C8 cycloalkyl;
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- N( CH3) CH2CH2N( CH3) CH3, saturated 4-, 5- and
6- mnenbered rings, and saturated and unsaturated 5- and

w®2008m00523 ed rings containing at | east one het BCDEP1004006211

wherein the hetero atomis sel-ected fromS, N and O
and being optionally substituted with a group sel ected
Ry =0t al kyl, -C=O-Rn, -OH, |ower alkyl

Eéstelle{qtthdgf?@p tlgqhgg?;}xg rc(g) S o%ggo!gé(\%hgp SubaL] tlg\tggrgalléyl substituted

and 6hpRIbaIed cRAlIat ed rings containing at |east one
het ero” atom gdéll ect% fromS, Nand O Riois selected
Ra ésnselagtedHBynTis:; gronpicHmaHRSIRS hydrvgen anddeproalkrly | and

f _
R 6B POy SRS S B s, v
hzdr oxkkyl antlcylcmw(yl,airkylb subst i t uted with NH2, or

t t
B 20dRs FotleRpauntfe SR Put 88t ¥ et %wrseerﬁ%lﬁglﬁonra the
sel eradzeﬁé ﬁHF o G/BIvAakddare fubistituted forh aZring @hedtddfeom a 5- or 6-
phar maceyti ca

|y acceptable_salts and esters fhereof, . ;
wher efPEerednssraie bk et I RIS H‘éﬁ&eﬂﬁa@éﬁt%&‘ (bt Sopptains at
the gﬁ&%&%%réﬁioﬁgse@écté&’f%rﬁgeﬁ ard@ , - SR4, - NR5R6,
- CONRY -COOR9, hal ogen, nitro, trlfluororrethyl

Bom:vele&mdﬂom tesnenoup besysistisg o€ hydrageny lqwerrallwl and cycloalkyl

BHSL ALy o L 55 0P B OIS0} ) e,

cycl oddvketlajkoaxgmEhGBnylymt hatekadyr B, i s - C—(Pg,

Ry is selected from C1-C4 alkyl, -CH=CHCOOH, -NHCH,;CH;R o,
-N(CH,CH,OH)CH,CH,OH, -N(CH3)CH,CH,NCHj,
-N(CH3)CH,CH,N(CH;)CHs, saturated 4-, 5- and 6-membered rings, and
saturated and unsaturated 5- and 6- membered rings containing at least one hetero
atom wherein the hetero atom is selected from S, N and O and being optionally
substituted with a group selected from lower alkyl, -C=0-R;;, -OH, lower alkyl
substituted with hydroxy, lower alkyl substituted with -NH,, N-lower alkyl,
-SO,CH3s, =0, -CH,C=0CH3;, and 5- and 6-membered saturated rings containing
at least one hetero atom selected from S, N and O;

Ry is selected from -N(CH3)CHj3, -NHCH,CH,NH,, -NH,, morpholinyl and piperaziny];

and

Ry is selected from H, lower alkyl, -NH,, -N-lower alkyl, lower alkyl substituted with
hydroxy, and lower alkyl substituted with NH;,

or a pharmaceutically acceptable salt or ester thereof.

When R; = H, the compounds of the formula [ may exist as a mixture of 2
stereoisomers IA and IB. Therefore, this invention includes these 2 isomers (when R, =

H). The cis isomers of [ are preferred.

R, !
R, N R,=H R, N
) 7
N N

Cl A Cl B

X,
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R3 is selected fromthe group consisting of hydrogen,
| oner al kyl, |ower al kyl substituted by R8, and

w@ywsoaedskyl ; R4 is selected fromthe group conBCBEPING4/006211

of hydrogen and | ower alkyl; R3%-and R are each
i ndependently selected fromthe group consisting of
hydr M&l’m R4 ﬁ%the&iohjﬁouﬂd&bf&lﬂ@fo@mhlaw i3 a edcebe Aamduf’ ot two

he .two cC rbo t he bonds
ERETaERrs i b R e PR RS o e
substltuted forma ring selected fron1a 5- or 6- _
menb 8raferablysB i Gi-Edlalkiyh 16k adkyb attaphed trEnbecpeloalkyl. X is

§é%ﬁ&5@h‘8ﬁll thé %ﬂ)éﬁ)h:%hmgtg{é[ St e%x?t 15&)1%@% 2 g q}d%%e@ﬁ& @MOCH,CF;

rom-t
gt baprtbe lﬁ§$1§f)li1 n§2 tﬁfse}?y@fl )g)érhthqgéw cogpigijpg afgethoxy, ethoxy and

@ﬂﬂd&@{hgﬁhﬂ atlmé are ®b&fbE dl“hfercﬁfﬂpbﬁlﬁi &f &éiﬁl L Gmstest ROG sefected

W%WBE?‘HW%H@CW@W R e s
BSbx&Ayladndflizany ChipeHzZieHs ubs i@ i 1€xst obi Sidup GE2CGEY Gldm C1-

onel K -e&%%?s%'z%ﬁw R T O O ot ot e

) eaéﬁﬁ Eﬁ{lﬁi} 2atom vﬁ &r el m€@@de}?%)}§? g?nlabgb Aficiton,
se#ebr(eﬂz 41, oE-GNHY, a0reORX Glig CbBj ﬁ@@ﬂ{@ﬂm F Qlei OCHs,

R ST ICPOFICEE S f Pap il Sy ot tast one
|gﬂ3$rsek%|ciéﬁ|ﬁo$ﬁ1@$1@3 chg -@i t:n aﬂwxig, M@M@LS@M&M&,, C=0, -OH,

menber e

GHNEr 6= AIGH tbor e M e T b L 6 6 CUPNCH:OF,

?%E,W( a‘é{_lz@g%?ﬂ;l_gaﬂ %%N@)@%@Pﬁem@qﬁftﬁi Prohkifyl and

- NH holI nyl and pi perazinyl;

piperadinyl.
"Effective amount” means an amount that is effective to prevent, alleviate or

ameliorate symptoms of disease or prolong the survival of the subject being treated.
“Halogen” means fluorine, chlorine, bromine or iodine.
“Hetero atom” means an atom selected from N, O and S.

“ICso” refers to the concentration of a particular compound required to inhibit 50%
of a specific measured activity. ICsp can be measured, inter alia, as is described

subsequently.

"Alkyl” denotes a straight-chained or branched saturated aliphatic hydrocarbon.
“Lower alkyl” groups denote C1-C6 alkyl groups and include methyl, ethyl, propyl,
isopropyl, butyl, t-butyl, 2-butyl, pentyl, hexyl, and the like. Generally, lower alkyl is
preferably C1-C4 alkyl, and more preferably C1-C3 alkyl.

“Cycloalkyl” means a non-aromatic, partially or completely saturated cyclic
aliphatic hydrocarbon group containing 3 to 8 atoms.

“Heterocycle” means a 3 to 10 member saturated or partially saturated non-
aromatic monovalent cyclic radical having from 1 to 3 heteroatoms selected from

nitrogen, oxygen or sulfur , or a combination thereof.
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and Rn is selected fromH, |ower alkyl, -NH2, -N-Iower
al kyl, lower alkyl substituted with hydroxy, and | ower

wa@bkdogloosabst it uted with NH2 or a pharmaceut i caP¢HEP2004/006211

acceptable salt or ester thereof- Wen R2 = H the
conmpounds of the formula I nmay exist as a m xture of 2
St er egiksRyreddhoted -8k B Liwer @kanye dehdtes-(-Ddoresrtal lomn.

i ncl udes t hese 2 i somers (when R2 = H). The cis

Sl SRR T SR i

mc-m X
twb6 earhnng @n‘énesmgftrectafeo r@peqtmlsy |Sm@1ﬁpalbn thaygefer to Cyclobutyl

Preferably, R is G -C8
bﬁéﬁéﬂ%&aﬁ&‘@?&ﬂﬁe&?ﬁ%&é’éﬁﬁggé. to C4 C8 cycloalkyl. Xi is
sel ect ed fromthe grou conS| st of et hoxy
i sopr opesyed ot ynseiyraet oy greontainingat liaptpge betero
RO Wh&Bin tHE hétsrose@baGé weoﬁédJmmf&I\QJrﬂL(D’ e0as ited tydicafructure

B%‘é?g oar?deé‘}?éo%(%“a g]a%éhélfe%g{:c y%ilﬁaétta eﬁgga {Il?iy be saturated or
spdaaoated, dhdovhenan pémhlsngh stryshype cartaing bne g tp@rhi:@hrﬂ wloms.

E%&hﬁl%? B yakura@i o ﬁgfa)ﬁ%le%te# Bi ﬁﬁr@ﬂﬁéhbefeﬁ(}ﬁ%é chﬁtaﬁﬁ'ﬂ% at least one

perazi
gqatgl[spr;ﬁt@gwé@(rgd t}fq}@mr@aton@g sglekg;tpi frongy, and [cgrg yayrrohdme

pfgmﬂéﬂfé%%%ﬁage I%W&EZ%Z%C— OC_IJCI-|2 NH2,

) Gq&mceut@%%@%@@ster %&%Bé@)adqpﬁ%tgm?ﬁﬁgrﬁled compound
pf femubh Inavirgubsibdxyt gdup) Whichestbwasthinche biplagigal effectiveness and

f%léglggéd ’ %grn%%_ S oaflégé‘n%w_l&f[ gﬂ%&?ﬁ%ﬁ% Vlw&’ganism) to the

c@rPOTHR ChA e, carb©H2K13( @Y. CH2OH,

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

“Pharmaceutically acceptable salt” refers to conventional acid-addition salts or
base-addition salts that retain the 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, malic acid, lactic acid, fumaric acid, and the like. Sample
base-addition salts include those derived from ammonium, potassium, sodium and,
quaternary ammonium hydroxides, such as for example, tetramethylammonium
hydroxide. Chemical modification of a pharmaceutical compound (i.e. drug) into a salt
is a technique well known to pharmaceutical chemists to obtain improved physical and
chemical stability, hygroscopicity, flowability and solubility of compounds. See, e.g., H.
Ansel et. al., Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995)
at pp. 196 and 1456-1457.
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anel i orate synptons of disease 7+ prolong the survival
of the subject being treated. "Hal ogen" neans
fl uor‘ith;ma«:hhtmally eccelptabid, haichmas phatimecutichiey eccop@mdvierhrrier,

cq?x% (e:tg 9 J%ISQ' gl{la%taga?élcgg} a{ﬂ’cerge Q%@sul;s a%glly ﬁcg‘rdf%?(gc dto the

I1on o
s@amtm bihichsheparticdaseeendund 1%@@0}5@@6%ct ivity. 1C50

can be neasured, inter alia, as is described
subsegqusaithitd,” adM rkMJbstn@?er@l(Hll%ﬂ Iﬁeaifsrtl@dt@ﬁg ﬂ&ﬁﬁhﬂ&ﬂca@f occur at one

branched. sat ur al i phati ¢ 0 0

aF Rpre it &%@@&ﬁ&sé oeriese glidu%‘red ﬁ?&bﬁe ST 2 e
gElskistitionaite e, indpepddntlyissieped vk thepadified opaishy.l
2-butyl, pentyl hexyl, and the like. Cenerally, |ower

a' kyI ‘ atﬁ‘?{%?e%“%ﬂ@' +t¥ecﬁ %oﬂtk%k 4 c&ﬂgom i aQ O?Baq{c@%i% this

pmentlm ngamy alwmn@p@cynmd ittt dscetésetive to Iapvqmaadhewate or
by EoGa Qﬁfb‘t&ﬁ?b‘ﬂf’dlg&% & ]%Pofb‘ﬂg 3hd erngﬂt dFfBe subject bemg treated.

"Het er oc neans nmber sat urate
P&F@crma}amyn ehe M@é}tl%lﬂaﬁf@ﬁ%‘fq A AR %@kelﬂ inthe art.

radi cal having from1l to 3 heteroatons selected from

n iht r qge mer@éug@MyCHffeSWef Atfiount of désage b e@hp@ind according to this
t he

&Vﬁg’&l%récandalr%\\i%tpl %ﬁfrr%x%gflgllgagy l%eeqdeie%)nm%rd i lﬁgt(l)ar%er known in the
értmSnbledexdge milhbe adjefted ® the irsldtea Irkglirestentsdn eachsparticular case
%Yﬁcf*lg% fhe s?ecf?fq C(ﬁnﬁéﬂnﬁg? Peidl a Eﬂlﬁllétgl;ég fhE FlRe Hf mlmstratlon the

Ive ertocc

@clo ibprebring traﬁ@f @y evedipe ilgq pat@abl@emg tyeated. Ing&flwlaveéle Gpse of
‘éﬂﬁ 3k Hﬁl@ﬁt@ﬂil gdmﬁﬁlﬁraﬁoﬂmﬁﬂnﬁdnﬁ e MY AipRbighattly 70 Kg, a daily

| east

dosage o? I']bout (ﬂ) mg to about 10,000 mg, preferably from about 200 mg to about 1,000
mg, should be appropriate, although the upper limit may be exceeded when indicated.
The daily dosage can be administered as a single dose or in divided doses, or for

parenteral administration, it may be given as continuous infusion.

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.

The present invention is also directed to a pharmaceutical compositon which
comprises a compound of formula I, or a pharmaceutically acceptable salt or ester
thereof, and a pharmaceutically acceptable carrier. Additionally, the present inveiton is
directed to a method of treating a disease based on the interaction of MDM2 protein with
a p53-like peptide comprising administering to a patient in need of such treatment a
therapeutically effective amount of at least one compound of formulal or a

pharmaceutically acceptable salt or ester thereof.

The compounds of the present invention can be prepared according to the
following schemes. The following definitions are provided as applicable to the synthesis

schemes:
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atom wherein the hetero atomis selected fromS, N and
O refers to a cyclic structure having 5 and 6 carbons

wo@eoshasri ng respectively, such that the ring PElER®04/006211

saturated or unsaturated, and-wherein seach such
structure contains one or two hetero atons. Exanples
Sinthetisr at ed or unsaturated 5- and 6-nenbered rings
contai ning at | east one hetero atom wherein the hetero
at onTThe canpedidscffforaimnlH] cdd wnefared sccpydingtol tHe peheme 1.
pi peridi ne, piperazine, norpholine, pyrrole, and
Soheti@z bl €. " Pharmaceutically acceptable ester"” refers
to a conventionally esterlflﬁd compound of formula |
havi ng a carboxyl group, whic Hgrs retain the

bi ol ogi cal effectlwé’ess and prjoperties of the
compounds of fgghuba | an ciN¥tved in vivo (in the
or gethi sm) to thecorcespon active cagboxylic id.
I nfQr mati on concegni ng ers ahfl the ugg of Nest
detiwver Xharracetutieat—>conpounds

able in De of Prodrugs. Bundgdard Fﬁed. X,
| sevier, 198%}. See also, H Ansel @ Y

Phaf maceuti cal Dogage Forns and Drugi“De |ver Syst ens
(6th Ed. 1995) at pp. 108-109; Krogsgaard-Larsen, et.
al ., Textbook of Drug Design and Devel opnent |(2d Ed.
1996) at pp. 152-191. "Pharnmaceutically acceptabl e
salt" refers to conventional acid-additign salts of
base-addition salts that retain the biol oghed

ef fectiveness and properties of the conpounds/o
present invention and are forned from abNe
non-toxi c organi c or inorganic acids g b ganfc or

I norgani c bases. Sanple acid-additi éfi salts ”nclude
those derived frominorganic acids such as

S5 AL SRTN Bt DL L
(01} 1lhe |mmchtﬂ <h]ts il using $EC1dwes invetblarfol ofheragaof the acacten depehds on
ich ﬁg%glsl&ﬁp on ltﬂefﬁfgh%l rﬂ%‘xqfl <2k Whekd % &Cj(zd¢ H, it may be necessary to

oni Cc
run the reaction under pressure of HCI over a longer period of time. Condensation of the

imidates (IIT) with the 1,2-diamines (IV) is carried out in ethanol at 40-100 °C in the

presence or absence of a base such as triethylamine.

If it is desired to prepare the compounds of formula IT which are not commercially
available, many synthetic methods known in the art can be employed. Suitable processes
for synthesizing these benzonitriles are provided in the examples. Following schemes

illustrate some of these methods.

A compound of formula B (V16 can be any suitable group such as v v2, V3, v4,
or V) can be prepared by alkylation of a compound of formula A with VX X=Cl, Br,
I) using conventional methods (scheme V). The phenoxide anion is generated by a base
such as cesium carbonate or potassium carbonate. The reaction typically is carried out in
refluxing acetone. V® can also be introduced using Mitsunobu reaction (see for example,
Hughes, D. L. Org. React. 1992, 42, 335-656).
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acid, succinic acid, citric acid, malic acid, lactic
acid, fumaric acid, and the |ike. Sanple base-addition

W@ 20068035n% | ude t hose derived from amoni um pOPEEHEP2003/006211

sodi um and, quaternary ammoni ud-hydroxi des, such as
for exanple, tetranethyl ammoni um hydroxi de. Chem cal
Bolghnhd Cati on of a pharnmaceutical conpound (i.e. drug)
into a salt is a technique well known to

phar maceuti cal che‘l}fsts to obtain inprqgyed physical
and chem cal stabiljty, hygroscopicity,| flowability

and sol ubility of ound¥®X bgse e.g. AH Ansel et.
al ., Pharnmaceutic 5 nd O i very
Systens (6th Ed. ) at RRsunb8® and

1456- 1457. " Phar nficent i cal | y accept abf'®, g such as

phar maceuticaiiy acceptaD ecarrier, excipient, etc.,

means phar macol ogi cal ly ggceptabl e and substantial]y, (.3
non- fosrebaedtaf doamil E40 20 Stlﬁgﬂﬁgwem 3 VA7V
ePWPOesNheicOn AcHEd RhtBltkE Bshzonibilb$) uding BebrdtuRProdedures (Karmarkar,

u I tut al . ns that bst{.tytion
Sl Lo K, U R oSt R OB o TEGR s s . /. e
iCheline 1999042, 95a1 08)h &V gwibptcin thentbs inttodemehusng ¥PX (¥t 6h Br, I) or

k- [ > t speci fied
I in B PrepFRE AR YR Al IR I Sne - of “a
compound i n accordance with this invention nmeans an
amount of compound that is effective to prevent,

Schen¢ &t e or aneliorate synptons of di sease or prol ong
t he survival of the subject being treated

Det ermi nati on of at herapeutical ly effectijve anmount is
within the skill=A"n the art. The therapeut|i cal &g

ef fective anmountl or ofosagroat, ANOQWROHNd P Ing to
this invention var y—wthia—w-de—t+=m nd may be
deternined in 8 pdnner koW iPAS& he art . ch dosage
will be adjusyed to the in@it&iﬂ%yﬁl reqdiregents in
each particul ar &ase including the specifi

conpound(s) being adm nistered, the route of

adm @ sdnipdundrof fofeule Bredn be prepheidiby Uromatatidn oadrtibn of phenol

%?(Stcﬁ'eemcp @EIB,G(Q}IG (pa%l br%gang'rsgﬁébqg 'groluB Ha& ‘91, ’Vzi, & ,t\li'? of 95)6 Reaction

conditions such as N-bromosuccinamide/tetrahydrofuran or iodine/thallium(I) acetate

can be utilized (see for example, Carreno, M. C,; Garcia Ruano, J. L.; Sanz, G.; Toledo,
M. A.; Urbano, A. Synlett 1997, 1241-1242; Cambie, R. C.; Rutledge, P. S.; Smith-
Palmer, T.; Woodgate, P. D. J. Chem. Soc., Perkin Trans. I 1976, 1161-4). V? group
can then be introduced using VX (X = Cl, Br, I) or Mitsunobu reaction. Methods of
converting aromatic halides to the corresponding nitriles are known in the art (see for
example, Okano, T.; Iwahara, M.; Kiji, J., Synlett 1998, 243). Cyanation of the halide
(X' = Br, I) can be accomplished using zinc cyanide with a catalyst such as
tetrakis(triphenylphosphine)palladium (0). Solvents such dimethylformamide can be
used and the reaction temperature is between 80-110C.



oral or parenteral adm nistration to adult humans
wei ghi ng approxi mately 70 Kg, a daily dosage of about

wd o0sgo25es about 10, 000 ng, preferably from aboptT/ERMONEP6211
to about 1,000 ny, should be apfpropriate, although the
upper limt may be exceeded when indicated. The daily
Solsanelcan be adm nistered as a single dose or in
di vi ded doses, or for parenter ql V@S?Trgiani stration,,it
may be given as continuoug infusign. The conpouns of
the present bﬁVﬁgéLﬁ@ arel usejul wmikukdpg treat nen
control Cel | _pralif.e e diserders,—h—par
oncol ogi di sgroess. Rdese compdMdsdehd
fornuha»iéns cont ai ni ngsai d conpounds may be u
in the trleatment or contr&l of solid tunors, $uch as,
for exanple, breast, - colon, lung and pr.ostate tunors.
The present invention is also directed to a

pharnaceuti cal conpositon which conprises a conpound

of f &xseheme(lD, emingtioh af Amowaticihehdd § vaingdPY HbY eanskpalladium

5 eshBkt 5&%%§iz¢@f&%r@vi9@ M BRASMiH TR HrBGaSPIRE S example, Harris,
carrier, nal ly, the present eltonis

Addit] o I LN
M e C6is O Bachstod Tot! Prederars 1999 e8based on
the interaction of MDM2 protein with a p53-1ike
peptide conprising admnistering to a patient in need
Qfhsichytreatnent a therapeutically effective anount
of at least one conpound of formula | or a

phar maceuti cai i yNacceptabl e salt or est i thereof. The

conpounds of the”preserlgddqy tl'kon can Qe prepared
according to t ol LomLﬁ_&;s'gﬁléliéﬁ__,Th | | owi ng
definitions ar '

0
the

synt hesi s schemesXSynt hesi s The conpoundsof formula |

can be prepared éc&ordi ng to the scherreH’L.N\@a‘/herre 1 CN

orgys

(X

10 A compound of formula D (V' can be any suitable group such as vi v v v
or V°) can be prepared by nucleophilic substitution of 2-halobenzonitrile I (scheme 1e).
(see for example, X = F: Wells, K. M.; Shi, Y.-J.; Lynch, J. E.; Humphrey, G. R.;
Volante, R. P.; Reider, P. J. Tetrahedron Lett. 1996, 37, 6439—6442; X = NO,: Harrison,
C.R.; Lett, R. M.; McCann, S. F.; Shapiro, R.; Stevenson, T. M. WO 92/03421, 1992).

15

Scheme le

Oove
—_—
X =F, NO,
V16
Ve D
J
To prepare the benzonitrile of formula L. wherein v, Vv V3 V4 or v =0VS,
sequential alkylation of the diol 19 with suitable VX X =Cl, Br, I) are used. The
20 bromides K are then converted to the nitriles L using zinc cyanide and Pd(0) catalyst
(scheme 1f).



Many benzonitriles of fornmula Il are comercially
avai | abl e. They are converted to the imdate salts
W@ bdospo23z3 ng HO gas in ethanol. The rate of tPEI/EP2004/006211
reacti on depends on the substitlents on the phenyl
ring. In cases where Xi or X2 H, it may be necessary
Seheiwnl ft he reacti on under pressure of HO over a
| onger period of time. Condensation of the im datNes
(I'1'1) witgh the 1,2-diamiies (1V) is carried out |

et hanol gt 40- 0,QC injthe pres bsence jof a
base su str n- ' (5\f/6ié{a|_§ﬁ)dg§(_@edto
prepare %%rrpounds oft/formmula Il which are n Oove

commerkd® al 'y avai | ablegys ny synthetic nmethods Kwown

in the adt can be enployed. Suitable process&f br

synt hesi zi ng these benzonitriles are provided in the
exanpl es. Foll owi ng schemes illustrate sone of these

met h@Hs 1,2Aliamines ofifbroifulaf 6 ara peepBred WVkbhggaocedereaay reported by

' : V1,4.\2 ,
SPARANLE 9 BURGSHES, TRol wecyoff 10, 1005 Yl ESRliEy The
yepng X1 is ainyerd tojthe eqtesponsiinaesimeshir. pedapdsationch diroxime
Hher ST NORARS Lo BLOR SOl et g SRS
o pethanpleives the PraRigo Symg sHhereY ity Jbzlﬁﬁlgct%?é@} S’ﬁéwﬁ%&iﬁm
aiuﬁﬁmihﬁ h&gﬁid?giwéﬁﬁm&bﬁ:hﬁngste%d ReRs 1,&3331&1&:};(43@? rdtiorof
exa e, ] S A . . eact . . - .

S aRet T 4 dergine B fen 1526 b SBa M0 RSB o give a
ofixthor efidisand teavs praiuntsb 8 hadysisdi doatpoend)(foupuls M) lvambe isolated

: 4 jnto -th
b, midetye BfpreBlialey cHiBRAREERPVERARREL 110 LT

S.N, Kelkar, S. L.; Wadia, M S. Synthesis 1985, 510-
512; Bergeron, R J. et al. J. Med.

Scheme 2
R 1. NH,OMe R
=0 2 NBS/CC, 1™\=NOMe
3. NHy/MeOH LiAIH,
I~ NH2 —_—
Cl Vi cl” vi
HN._ O
CH
X1
X
X 1
RisoNH, 72 Ri-N é
- A\
NH, H X,
Y
cl v ci

15

When R; = CORyj, the compound V is converted to the compound of formula VIII
using a compound of formula CICOR|; (a known compound or a compound prepared by

known methods) in the presence of a base such triethylamine (Scheme 3).

20
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Chem 1999, 42, 95- 108). V group can then be
i ntroduced using V6X (X =d, Br, |I) or Mtsunobu

WO e@shiBms t o gi ve the benzonitrile 13 (scheme POI/EP2004/006211

Schene Ib OV6 1. NaOAc, EtNO2-AzOH 2 V X, base * or
M t sunobu A conpound of forrmula F can be prepared by
Beiymaat i on or iodi nation of phenol E (Schene VII)
(V16 can be any suitable group such as Vi, V2, V3 V4
or V5). Reachl on condi‘ti ons such as R
i V-bronosuccl’ de/ rahydrofuran or

exanpl e, enoH M XGar ci a Ruano

nz,
A vUr bano, A. Synlett 7, J?Zﬁ?
1242 Glimbie, R C; Rutledge, P. &5 Snmt 1 pal =

T.; W)odgat e, P. DD J. Chem Soc, Perkin Trans. 1
1976 V5, gr { US|
170 phdl- ENRER TR, RN B LR Baene 00
80wy tret praggnae ofrabase S\ltﬁé)l gsddethylemingefolloped by dedrgagment of a
@bﬁlﬁblﬁrﬁﬁ%fffgﬁmlﬂﬁ WKR 2R13t(Q Rn&kh c&%E@urfder a%ﬁf?&uﬁd pfdpaRaA by known
eyesheds) reive thpwemmamdd%f fospu aﬂér( Che}n%‘gn be
acconpl i shed usi ng zinc cyani de W|th a catal yst such
as tetrakis(triphenyl phosphine)pal | adi um (0). Sol vents

sfsgﬁg}nglhrret hyIfor mam de can be used and the reaction
tenperature is betvvee)rg 80- 110 C. Schene Ic 1 V6X, base

X ' or 1 1
R, N i - R, N @
. A\ \
X
%o :

Ci o cl RN X

13

The present invention encompasses the following Examples. Structural formulas
follow. With regard to structural formulas, it is understood that oxygen and nitrogen
atoms with available electrons have a hydrogen bound thereto, as indicated by compound

name.

The following compounds were tested according to the above-described assay and
exhibited ICsq¢’s from about 0.5 uM to about 300uM.

Example 1
Ethyl 2-ethoxy-4-methoxy-benzimidate hydrochloride

O NH H-CI

O.\/



OH NBS, THF 0 H Mtsunobu OV5 2 Zn(CN)2, Pd(O , ,
TIOAc V16 V16 7 In schene ID, am nation of aromatic

walos/dess usi ng HNV V and pal | adi um cat al yst cRIT/DE2004/006211
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30

utilized to provide the benzoniltrile of fornmula H (see
for exanple, Harris, M C; Geis, O; Buchwald, S. L.
J.  Ongmixtive st thkIORydrbdy-460&B)xybSatubiuhytiel (2B, D 8.8 kidRol), sodium

11R12 9 G ound .of. I . :
AR D A SO Gl G50 Ry 35000, e
peid{d0@euLhyan bedtebatgentle reflusdor t2hi dhe reaction mixture was then
. o Py -
R
rrigstiedeyith gthylacetate(3an 20 mR). Phe organigeiiragss were washed with
?%iﬁﬁihﬁ@’efr@@éla%oﬂutif%&ﬂﬁl gﬁ7 u&ﬂiﬁ/ga%;ﬁ R4L; Hxél\mg r?rga_nic layers were
rrisqn, C. .R.; Lett, R : nn, S. : apj r
fhen dsied By crpus Rpashgsnan PRSI0 GUSSRrat G iapBid 1o e 2
XydioxyMGRethoxpbapanirilehs abelawmilt (1515, 86%) orihwhauded without
rei n.%/l . V2, V3, V4, or V5 = OV6, sequenti al

FRETBEUSE the diol 19 with suitable V6X (X = O,
Br, I) are used. The bronmides K are then converted to

t he dotarsolusion(of Adiydepxsthmethpatiibeazeniaile® @7 & &t il yamol) in
C8£A6B0 kiD) Wb 8d® dl potassium carbonate (17.88 g, 129.2 mmol) and iodoethane
(15.7 mL, 193.8 mmol). The reaction mixture was heated at gentle reflux for 12 h. The
solvent was removed to afford a yellow-brown paste. It was then taken in diethyl ether
(50 mL) and water (20 mL). The layers were separated and the aqueous layer was
extracted with diethyl ether (2 x 150 mL). The combined organic extracts were washed
with water (1 x 20 mL), brine (1 x 20 mL), and dried over anhydrous sodium sulfate.
The solids were then filtered off, and the filtrate was concentrated in vacuo. Purification
of the crude residue by flash chromatography (Biotage system, KP-Sil™ 32-63 pum, 60
A silica gel) eluting with 10—15% ethyl acetate in hexanes yielded 2-ethoxy-4-methoxy-
benzonitrile as yellow solids (9.487 g, 83%).

Hydrogen chloride gas was passed through a solution of 2-ethoxy-4-methoxy-
benzonitrile (6.3 g, 35.55 mmol) in anhydrous ethanol (70 mL) cooled to -10 °C. After
30 min, hydrogen chloride gas was stopped and the reaction mixture was stirred at room
temperature in a closed reaction vessel for 4 d. The reaction vessel was cooled to 0 °C
before the stopper was removed. Argon gas was passed through the solution to remove
excess hydrogen chloride gas. The solvent was evaporated and the residue was triturated
in diethyl ether (100 mL) to afford ethyl 2-ethoxy-4-methoxy-benzimidate hydrochloride
(7.3 g, 79%). It was used without further purification.

Example 2

The following compounds were prepared in a manner analogous to that described

in Example 1:

(a) Ethyl 2-isopropoxy-4-methoxy-benzimidate hydrochloride from 2-hydroxy-

4-methoxy-benzonitrile and isopropyl iodide.



V6X, base Zn(CN) 21 Pd(O Ov6 OV OV6 OV6 i _ The
1,2-diamnes of fornmula IV are prepared using

w@emesmeasres as reported by Shatzmiller, S.; BePCDEPDN4/006211

10

15

S. LiebigsAnn. Chem 1992, 1005%4-1009 (Schene 2). The
ketone VI is converted to the correspondi ng oxine
ether. a-Brom nation of the oxime ether with

N- br onosucci ni m de and reacti on of the a-brono oxine

ether with amonia in net NHgi ¥eS! t he a-amino oxine
ether VIl1. Reduction of VII vvit(g ['ithium al um num
hydri de gives a m xture of trans 1, 2-di am ne
(- 4- 6:1 ratio of cisStra Thle crude 1, 2-di am ne
is then reacted with conpounfd of fornmula Ill to give a

m xture of cis and trans praducts. The desired

compound (formula V) can be isolated fromthe mxture

by pr ?cBaEﬁkll Y—@-ﬁhﬁﬁlahgﬂygapﬂﬁétﬂo%gﬂﬁhﬁﬁﬁ&a_ te §¢Bortdelfrom 2-
NH2OMe “2. NBS/'CCl 4 NOwe 3. NH3/ MeCH Li Al H, Wien R 2

= CORn, hhidrogprpoethaxyberzoabrilecandddbromorhlueisrgibansd of

formula VII1 using a conpound of fornmula C CORn (a
known compound or a conpoynd prepared by
O___NH H-CI
O~
O\

(c) Ethyl 2,4-diethoxy-benzimidate hydrochloride from 2,4-diethoxy-
benzaldehyde.

O__NH H-Cl

Example 3
1-(4-Chloro-phenyl)-3-cyclopentyl-propan-1-one

Cl

Aluminum chloride (4.979 g, 37.34 mmol) was added in small portions to a
solution of 3-cyclopentylpropionyl chloride (3 g, 18.67 mmol) in 1,2-dichloroethane
(100 mL) cooled to 0 °C. After 15 min., chlorobenzene (6.304 g, 56.01 mmol) was
added. The reaction mixture was stirred at 0 °C for 1 h and at room temperature for 48
h. It was then poured into a mixture of ice and water. The product was extracted with

ethyl acetate. The organic layers were washed with saturated solution of sodium
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known nethods) in the presence of a base such
triethylam ne (Schenme 3). Schene 3 RV Wen R2 =

WEONRMV@RIB, the conpound of fornula V is reactedr/mP1on4/006211

phosgene at 0 OC in the present®-of a base such as
triethylamne followed by the treatnent of a conpound
bicafbonam (A x BB, beink (lox20 adrypodddedpvea anoyqrousigiagnesium

; ‘ ) o .
FUERE £ ORI PESRORs o 0o iy  SOTBRNA i v
PrniBertionrof drecongrarssidue by 8ashothremptography Miotage system, KP-Sil™

r r f I ' ; -
e e aen. and"hr¢ Fogan
sYOPRenNy [ tHFoRARal -Pabl lel 8.5t PG ge W 8lla hydr ogen bound
thereto, as indicated by conmpound nanme. The foll ow ng
conpounds were tested according to the above-descri bed
assay and exhibited I1Cso's out 0.5 mMto about
300mM Exanpl e 1 Ethyl 2-e#%%§g¥%?nethoxy-benzinidate
hydr ochl ori deA m xture of—the
2- hydr oxy- 4- met hoxybenza yd
sodi um acetate (35.05 g, 257.6 o
(19 nL, 257.6 nmmol) in glagiar asetic acid (100 m)
was heated at gentle refl or 12 h. The reaction
m xture was then poured®ntd - 1000nL of ice water

et 1 act el Gt PR 2Y EbpenaloBBHE MRt Loime
extr %taﬁsoﬂﬁfc?ﬁ o%iﬁ%%d%%ﬁg@qgﬁ%%pb%%? I -1-%9%: gf.!? ,4.731

until "t'he agueous nic er
wunel) in ethanol (15 mL) was added potassium carbonate (1.962 g, 14.19 mmol) and

(20 g, 128.8 mmol),
D and ni troet hane

methoxyamine hydrochloride (494 mg, 5.914 mmol). The reaction mixture was heated
at reflux for 12 h. Upon cooling to room temperature, the reaction mixture was filtered,
and the white solids were washed with diethyl ether. The filtrate was concentrated in
vacuo, and the residue was partitioned between diethyl ether and water. The product was
extracted with diethyl ether (2 x 30 mL). The organic layers were washed with brine and
dried over anhydrous sodium sulfate. The solids were then filtered off, and the filtrate
was concentrated in vacuo. Purification of the crude residue by flash chromatography
(Biotage system, KP-Sil™ 32-63 um, 60 A silica gel) eluting with 1-2% ethyl acetate in
hexanes yielded 1-(4-chloro-phenyl)-3-cyclopentyl-propan-1-one O-methyl-oxime (762

mg, 61%) as clear oil.

Example 5

Br

> ~OMe

Cl
2-Bromo-1-(4-chloro-phenyl)-3-cyclopentyl-propan-1-one O-methyl-oxime

To a solution of 1-(4-chloro-phenyl)-3-cyclopentyl-propan-1-one O-methyl-oxime
(1.120 g, 4.214 mmol) in carbon tetrachloride were added N-bromosuccinimide (812 mg,
4.425 mmol) and benzoyl peroxide (102 mg, 0.4 mmol). The resulting mixture was

heated at reflux for 12 h. Upon cooling to room temperature, the solids were filtered and
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then dried over anhydrous magnesi um sul fate and
concentrated in vacuo to afford 2-

whyasomp7st- net hoxy- benzonitrile as a yel | ow oi PCT/EB2084/006211

g, 86% . It was used without fusther purification. To
a solution of 2-hydroxy-4-nmethoxy-benzonitrile (9.637
@askﬁﬂ vﬁﬂh &ely) eth& elHeam@hte (=0 wikhedweitie a@d&ded sqot@ssl somum

car f@ eéoﬁ.ﬁ%@ s%#gt%raggﬁllﬂgg t)r\n)v tﬁje 'éﬁl W ﬂéaﬁlgggoglf Sodium

gefitd and efcentrdiat indaciv. Plttné'lcsmrveﬁme vasle residnedy flash

t @ 1rml _
Qo PPt (bR ay AERB ALY o-p o B9 HACPRl) Buting with |
%@hséépqa@tle@ems yisided dlwems-1- @lrloxﬂa@heexlor%@tcwentyl propan-
YichB Oihl%tﬂnyoxﬁﬁ@@%( %bFaanmaonhe conbi ned organi ¢
extracts were washe water (1 x 20 nL), brine (1
x 20 nmL), and dried over anhydrous sodi um sul fate. The
solids were then filtered off, and the filtrate was
concentrated in vacuo. PuriBxe@ala®n of the crude
resi due by flash chromatography (Biotage system
KP-Sil(tm32- 63 nm 60 P caNgyeI) eluting with 10-
15% et hyl acetate in hexanés yifl déd
2- et hoxy- 4- met hoxybenzoni t V\é‘ ~Q8Ee| ow sol ids (9.487
g, 83% . Hydrogen chlorid s passed through a
sol uti on of 2-ethoxy-4-getheXxybenzonitrile (6.3 g,
35.55 mml ) in anhydrous ethanol (70 nL) cooled to -10
0C. Af-Aein8Q-@ahjorbyptiemded-cybloperityleprgpan-ivase t-mepettoxime
and the reaction mxture was stirred at room )
t enp@halthremp -@-dlasghendhdtdyolopemskpiopnd -one -nipHyl-oxime
gva%:?l P8 l\’gﬁﬁg w%séb@@dqg atsglugoﬁ)gf Qﬁfn%hfé ih tﬁ?etﬁén%[)?@r mL, ~7
enove gon gas was passed through the solu
DND. Thassastion ﬂé@%wmal@e é‘ﬁthcqu‘?ﬂqnoséo@Sé an#H@ r§6<fttPélﬁ{Here was

\ﬁ@ﬁe&ataa@%@b@%m 1tReas cB8led 1o V‘©$hdnrthé stopped vdsttemoved. The
di eta‘g ether (100 nL) to afford eth

S e SRR GRS FYBPBLAPOFIcflanply rogesidue was
paHriondd bavasenusadr wid diothy] éthert e pporhict wesextmoted with diethyl

ether (2 x 20 mL). The organic layers were washed with brine, dried over anhydrous

sodium sulfate and concentrated in vacuo. Purification of the crude residue by flash
chromatography (Biotage system, KP-Sil™ 32—-63 um, 60 A silica gel) eluting with 50—
100% ethyl acetate + 0.1% triethylamine in hexanes yielded 2-amino-1-(4-chloro-
phenyl)-3-cyclopentyl-propan-1-one O-methyl-oxime (423 mg, 45%) as yellow oil.

Example 7
1-(4-Chloro-phenyl)-3-cyclopentyl-propane-1,2-diamine

NH,

" NH,

Cl

A solution of 2-amino-1-(4-chloro-phenyl)-3-cyclopentyl-propan-1-one O-methyl-
oxime (420 mg, 1.567 mmol) in diethyl ether (3 mL) was added dropwise to a slurry
mixture of lithium aluminumhydride (307 mg, 7.835 mmol) in diethyl ether (30 mL)
cooled to 0 °C. At the end of addition, the icebath was removed and the reaction was



Exanpl e 2 The foll ow ng conpounds were prepared in a
manner anal ogous to that described in Exanple 1: (a)

wdErdoy/h02873 sopr opoxy- 4- met hoxy- benzi m dat e hydrrechieoid@e211
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from 2- hydroxy- 4-nmet hoxy-benzohitrile and isopropyl
i odide.O NH HdO (b) Ethyl
Ztn(ré’c} &l rU@thrﬁpé}@t&b@ foft 3 Mt TheXyadien niriugatvas cooled to 0 °C and

AEFoRS BBl St (G Fafa hE VG REQRAN bk
ﬁl,umldurahjftmdja lSedmrmh;dhmedh yanioohives aditedfand the biphasic mixture was
%I}r? od ltl 21?0 @gy gﬁrqc@ﬁw ?le’gllyl ether (3 x 30 mL) The ethereal

openty opan- " 1-on
m{tmatﬁtwmeomsgw wih 1@9?@ @rledsofvesanhﬁ%ms a@égmaa&@& jfyaporation
%ffﬁ{e sopv‘%ﬁlt 1989 - h%r§%yﬁy1p® cS’f:lo erﬁylc I@pﬁ[&ymﬁa@ﬁh@wyenow oil
d-

QSZOYE %1@; Iz %3 tlo /@}mlté)rt ailg) r#hﬁ Crud&ﬁ%&gfgg‘%?gzlne out further

pOriflatiog, 56. 01 mml) was added. The reaction m xture
was stirred at 0 OC for 1 h and at room tenperature
for 48 h. It was then poured into a m xture of ice and
wat er. The product was extracte ith ethyl acetate.
The organic |ayers were wa h saturat ed sol ution

of s i carbonate (1 x 30

and” b Sl COmgRt el RRalrd i ey e i 48 g described
weEgahplen3f7: I tered off, and the filtrate was

concentrated in vacuo. Purification of the crude

resi due bys-Chhsbopharydpplopgieaplydigriinet age syst em

KP-Sil(tm 32- 63 nm 60 A silica ) eluting with
hexanes yi el ded | - (4-chl or o- pheny!) -23-

cycl opentyl -propan- 1-one (1,12 g, 25% as yellow oil.

Exanple 4 ..Owe NH,
Cl
b. 1-(4-Chloro-phenyl)-butane-1,2-diamine
wNH,
" NH,
Cl

c. 1-(4-Chloro-phenyl)-pentane-1,2-diamine

wNH,
/LEE;:IUNHZ
Cl

d. 1-(4-Chloro-phenyl)-hexane-1,2-diamine

«NH,
E’Il N H
Cl

e. 1-(4-Chloro-phenyl)-heptane-1,2-diamine

wNH,
\i&"' NH
Cl



N C' 1-(4-Chloro-phenyl)-3-cyclopentyl-propan- 1-one
O nethyl-oxinme To a solution of |-(4-chloro-phenyl)-3

WO eypsloagsent yl - propan- 1-one (1.12 g, 4.731 moOPQT/EP2004/006211

10

et hanol (15 nmL) was added potag8ium carbonate (1.962
g, 14.19 mmol ) and net hoxyam ne hydrochl ori de (494 ny,
5. 914 £rmp{)-Chithe ph&B LY 4- ikt pletita@e Wesdiamadeed at ref | ux
for 12 h. Upon cooling to roomtenperature, the
reaction mxture was filtered,~dnd the white solids
were washed with diethyl etherl Thg filtrate was
concentrated in vacuo, and the resi due was partitioned
bet ween di et hyl ether and product was
extracted wth diethyl ethe 7 x m.). The organic
| ayers were washed with pp+neand dried over anhydrous
sodium sul fate. The solids were then filtered off, and
t he figl t I-4-€hlvas-phantrehiniahydekmerB2wdamiRer i f i cati on
of the crude residue by flash chromatography (Biotage

wth 1- 2% ethyl acetate in-fiexanes yiel ded

| - (4-chl oro-phenyl )-3 -cycl opent ylypropan- 1-one

O net hyl -oxime (762 ng, 61% as 1e€tr oil. Exanple 5
Br . .Ov Ncr .,
2-Brono-1| - (4-chl oro-phenyl) ycINﬂ;ent yl - propan-1 -one
O net hyl -oxime To a sol ugj-onef | - (4-chloro-phenyl)-3
-cycl opentyl - propan- 1-one O net hyl - oxi e

h. 1-(4-Chloro-phenyl)-2-cyclopentyl-ethane-1,2-diamine

«NH,

“NH,
cl

i. 1-(4-Chloro-phenyl)-2-cyclohexyl-ethane-1,2-diamine

wNH,

NH,
Cl

j.  1-(4-Chloro-phenyl)-3-cyclohexyl-propane-1,2-diamine
wNH,

“NH,
cl

k. 1-(4-Chloro-phenyl)-4-cyclohexyl-butane-1,2-diamine



10

15

20

(1.120 g, 4.214 mmol) in carbon tetrachl oride were
added N-bronosuccini mde (812 ng, 4.425 mmol) and

whenzoyls7per oxi de (102 ng, 0.4 nmol). The resuPCT/RB2004/006211

m xture was heated at reflux fa9-12 h. Upon cooling to
roomtenperature, the solids were filtered andwashed
with diethyl ether. The fidtrate was washed with
aqueous sol ution oi soai m' carbonat e, sodi um

thiosul fate and brine. | RepNti ed with

Qm fl ash
KP- SPI (tn)32- 63 mm
2% et hyl acetate in

chromat ogr aphy (Bi ot age syst
60 A silica gel) eluting @t h1-
hexanes yi el ded
2-brono-1-(4-chl oro-phenyl)-3-cycl opentyl - propan-
1 one C>nethy| oxi me (1. 16__gﬁg£@ as yellow oil.

anple 6 ' 2-Am no- i
15(%chlhrqapbarvﬁéwyyqloméglmeéwéat(91eimﬁameth9xmbenyl)-4,5-dlhydrO-
O net hyl -oxime The 2-bro
1- (4-chl oro- phenyl) - 3- cyclopeniyf propan- 1-one
O nmethyl-oxinme (1.16 g, 2.901 mml) was dissolved in a
solution of ammonia in methanol (30 nL, 7 N). The
reaction flask was sealed wth a Yefl on stopper, and
the reaction mxture was stirredyat 55- 60 0C for 2 d.

It was cooled to 0 0(Q st er was renoved.
byt P8 "o
NHue partitioned

The reaction m xture wa
amoni a and et hanol . The re
et hlr . The product was
er (2 x 20 nL). The organic

bet ween water and di et

extracted with dieth

| ayers were washed Eh brine, dried over anhydrous
sodi um sul fate and concentrated in vacuo. Purification

of t e acolidiwnradd i@ eadldrg-rheadh3 eiyelopentplgprapine- | Bidsmaige (170 me,
%V@Eq%oﬁ %'ejthg %je gy G3mtHox § @e&ﬁﬁdd‘t@ﬁycﬁ@&ﬂorﬁie%@l@ﬁlg, 0.806

Cetate + r%trleth am ne i g
maReh asethanal (ngjm@ Mvas added trl(:@y ﬁ/ 06 mmol). The reaction

'rﬁi%éﬁir@ RaBhydtePatRANe rekhiITer Ql”ﬁhbl yélvawwaa rérAddrid the residue
A{vsas/apaglsﬁo e(s {)etweerll Lvater and methylene chloride. The product was extracted with

methylene chloride (2 x 20 mL). The organic layers were washed with brine, dried over
anhydrous sodium sulfate and concentrated in vacuo. The residue was purified by flash
chromatography (Biotage system, KP-Sil™ 32-63 um, 60 A silica gel) eluting with ethyl
acetate then 5—10% methanol in ethyl acetate to give 5-(4-chloro-phenyl)-4-
cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-1H-imidazole (174 mg,
63%, 4.5:1.0 ratio of cis:trans) as a white foam. HR-MS (ES, m/z) observed 413.1993,
calculated for Co4H3oN,0,Cl [(M+H)+] 413.1991.

Example 10

)

Cl



Exanpl e 7 1-(4-Chl oro-phenyl)-3-cycl opentyl - propane-
1,2-diam ne A solution of 2-am no-|

WO tods/00857% o- phenyl ) -3 -cycl opentyl - propan- 1- GREI/EP2004/006211
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O net hyl oxi ne (420 ng, 1.567 wpwl) in diethyl ether (3
nm.) was added dropwi se to a slurry mxture of lithium

al unk Qo ekoLgien {1307 2r@hoxy- Bkt phehyl)-diigsbyll-4e3- iy dro-1H- -

30 | ed 0 ! h d, of ditj i
it e repasiisn ard-<Pload PR 4B Gehispiy 2 ffmine and
euhg:lmxemwmamﬁihenz?.midate‘ﬂtpeilrcvcé]gbmidedn amﬂz_tlugcem\mm_er as

. n
GESHEEL 95BN O EPLOBEL L AL AHhER O (Bt

alethoxpnragyl)-# dedihgdugr tnithidazalg (deanepde 8).i JR-MASEG de@yobserved

[ [ ' ML ) 1 h. The
g?gé%%? cgllgglg%?tfggc zlqumvﬁ@tzgl151 i et h)y 333;41;]863? (3 x 30 nL).

The ethereal extracts werepyaghiedw th brine and dried
over anhydrous sodi um sul fate. Evaporation of the

sol vent gave |-(4-chl oro-phenyi))-3-cycl opentyl

- propane- 1, 2-di anm ne as~ysl |l ow oid (362.7 ng, 96%
4.3:1.0 rati o of cisrtr . Nhe de product was
used wit hout further purYTigaty opl e 8 The
fol |l owi ng conpounds were_pr2 ed a manner

anal ogous to that desck Exanples 3-7: a.

1- (4- Chl oro-phenyl ) -prapape- 1,2-diamne NH2 ' b

| - (4- Chl oro-phenyl ) -ppt ane-1,2-diamne NH2 "" NH, i J

a

5-(4-Chloro-phenyl)-4-cyclohexyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-
1H-imidazole was prepared from 1-(4-chloro-phenyl)-2-cyclohexyl-ethane-1,2-diamine
and ethyl 2-ethoxy-4-methoxy-benzimidate hydrochloride in an analogous manner as
described for the preparation of 5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-
methoxy-phenyl)-4,5-dihydro-1H-imidazole (Example 9). HR-MS (ES, m/z) observed
413.1993, calculated for C24H3oN,0,C1 [(M+H)'] 413.1991.

Example 12

Cl

5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-pentyl-4,5-dihydro-1H-
imidazole was prepared from 1-(4-chloro-phenyl)-heptane-1,2-diamine and ethyl 2-
ethoxy-4-methoxy-benzimidate hydrochloride in an analogous manner as described for
the preparation of 5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-
phenyl)-4,5-dihydro-1H-imidazole (Example 9). HR-MS (ES, m/z) observed 401.1993,
calculated for C,3H30N,0,C1 [(M+H)™] 401.1991.



A" c. 1-(4-Chloro-phenyl)-pentane- 1,2-diamne . NH2
a d. 1-(4-Chloro-phenyl)-hexane- 1,2-diamne NH2 ""

WOREs@1578. 1- (4- Chl oro- phenyl) - hept ane- 1, 2- dPEIYEPB04/006211
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, NH 2f . 1-(4-Chl oro-phenyl)-4-pet hyl - pent ane-
1,2-dianme . NH, NH g.

1-(4-Cnl or o- phenyl ) - 5- et hgkarygx¥ape- 1, 2-di ami ne h.

1- (4- Chl or o- phenyl ) - 2- cycl opent yl - et hane- 1, 2-di am ne
i. 1-(4-Chloro-phenyl)- 2-cyc|ohex%l-ethane-
1,2-diamne ,,,NH2 NH, j

1-(
1
5

4- Chl or o- phenyl ) - 3- yclohexyl-oropane- 1, 2-di am ne
NH, k. 1-(4-Chloro-pheny { cl b but ane-

2-di am neExanple 9 .
- (4-chl or o- phenyl ) - 4- cy=
nmet hoxy- phenyl ) -4, 5-di K

\
apthyInethyl-2-(2-ethoxy-4-
ol H i m dazol e

4-Butyl-5-(4-chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-1H-
imidazole was prepared from 1-(4-chloro-phenyl)-hexane-1,2-diamine and ethyl 2-
ethoxy-4-methoxy-benzimidate hydrochloride in an analogous manner as described for
the preparation of 5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-
phenyl)-4,5-dihydro-1H-imidazole (Example 9). HR-MS (ES, m/z) observed 387.1839,
calculated for Co,HasN,0,C1 [(M+H)'] 387.1834.

Example 14

@

5-(4-Chloro-phenyl)-4-cyclohexylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-
dihydro-1H-imidazole was prepared from 1-(4-chloro-phenyl)-3-cyclohexyl-propane-
1,2-diamine and ethyl 2-ethoxy-4-methoxy-benzimidate hydrochloride in an analogous
manner as described for the preparation of 5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-
(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-1H-imidazole (Example 9). HR-MS (ES,
m/z) observed 427.2150, calculated for C,sH3;,N,0,Cl [(M+H)"]'427.2147.

Example 15

Cl



To a solution of
| - (4-chl or o- phenyl ) - 3-cycl opentyl - propane- |, 2-di am ne

w@ 1008/002375 0. 672 mmol ) and et hyl PCT/EP2004/006211
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2- et hoxy- 4- met hoxy- benzi m dat e2hydrochl ori de (210 ny,
0.806 mml ) in ethanol (10 rnL) was added

tri tetst(xlemmﬁgt{eﬁﬂ 2- &ho%@lm mmiok -prlaﬁym ﬂé(Birh@tHyl -butyl)-4,5-
Xtour was e e e O

O FrAR S oV repied iy Lt ter A ef Bgene-1.2-

deinvee and\eth glr2 -ethdxyvé ingth@tyebenial moidate éhy dibleblopide dhuart anaéagous

gr)}(atn%l%rc%edld acnbeg fgmthg ¥%\§gﬁn§g Le rﬁg Ehlofo- fsh%xsrl)%z:%clg&ﬁtylmethyl -2-

ers-were brine

mxwanstbdanhwl}%ﬁél}mdw éHnl@édFMOéﬁt (@damnle\&)cw -MS (ES,
ng)oc{bgéfggé‘s%t em4plflf[Fl’l“]iSlldt%g B S’ZBH?&QOQ@F 60 Rq& I'i ca gel)
eluting with ethyl acetate then 5- 10% net hanol in
ethyl acetate to give 5-(4-chloro-phenyl)-4-
cycl opent yl met hyl - 2- ( 2- et hExgmalephét hoxy- phenyl ) - 4, 5- di
hydro-I Him dazole (174 ng, 63% 4.5:1.0 ratio of
cis:trans) as a whiteg fogam HR MS\ES, mz) observed
413.1993, cal cul ated C24H30N2Q2C [ ( MtH) +]
413.1991. Exanpl e Q

105- (4- Chl or o- phenyl ) - 2- ( 2\etNoxy/2 -thoxy phenyl) - 4-
isobutyl-4,5-dihydro-|Hinidszo € gpared from
| - (4-chl oro- phenyl) - 4- nptly ent ane- | di am ne and

et hyl 2-ethoxy-4-netho
an anal ogous manner a5 tef
of

5- 4 chl or o- phenyl) cycl opentyl net h 2-(2-etho
e S O M- G G e Y B oy RO FenyD)-4,5-
ldﬁx -1 BSmifdze)e w&sﬁéyee&i B8, 1L8BThloraptrulBidecy claexyl-butane-1,2-

B eRr PG ot eHor) A Bt Reimidats bydipahisrifen pnapalggons
-nlirhmﬁiyért]sl) c‘?:?crﬂ)edlfht}/tﬂe pfepﬁidtlbmoﬂ &-Z(Mchlona—ghqznyé}aﬁ-pgdopm@dmethyl -2-
12 SR BREB A XS M nRUARNE Bt HTHIEMS (Es.
o pobsaivad 845280 anlnelntcd donfen HetbOUCT RMAHR 4412500

preparation of
5- (4-chl or o- phenyl ) - 4- cycl opent yl net hyl - 2- ( 2- et hoxy- 4-

Example 17

nZ|n1date hydrochloride in
ribed for the preparation

Ci TFA

5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-methyl-4,5-dihydro-1H-
imidazole, trifluoroacetate salt was prepared from 1-(4-chloro-phenyl)-propane-1,2-
diamine and ethyl 2-ethoxy-4-methoxy-benzimidate hydrochloride in an analogous
manner as described for the preparation of 5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-
(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-1H-imidazole (Example 9). HR-MS (ES,
m/z) observed 345.1366, calculated for C;9H»N,0,Cl [((M+H)"] 345.1365.



nmet hoxy- phenyl ) -4, 5-di hydro-1 Him dazole (Exanple 9).
HR-M5 (ES, nfz) observed 413. 1993, calculated for

WE20058@N202C1 [ (MHH) +] 413, 1991. PCT/EP2004/006211
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5- (4- Chl or o- phenyl ) - 2- ( 2- et hox23 4- net hoxy- phenyl ) - 4- pe
ntyl -4, 5-di hydro-1 H m dazol e was prepared from

| - (4-chl oro- phenyl) - hept anExdmpledBam ne and et hyl 2-
et hoxy- 4- met hoxy- benzi mi date hydrochloride in an

anal ogous manner as described for\the preparation of
5- (4-chl oro- phenyl ) -4-cycl openty t hyl - 2- (2- et hoxy- 4-
met hoxyphenyl ) - 4, 5-di hydro-1,  H "ol dazol e (Exanple 9).
HR- M5 (ES, m z) observe .ﬂj9 .Igulated for
C23H30N2Q2C [ (MtH) +]
401. 1991. 4- But yl - 5- (4- o- phenyl) 2- (2 et hoxy- 4- net
hoxy- phenyl ) -4, 5-di hyd Hi m dazol e was prepared from

| - (4-chl or o- phenyl ) -@®éxane- 1, 2-di ani ne and ethyl 2-

et hoxy- 4- met hoxy- benzi m date hydrochloride in an

anal 64 ¢+Chlomrpienyide-@Qeshmiyb theltoxytihenyl)-d gavptl iderdibfydro-1H-

oilhlp 59 i%i?e‘& fr%mg (23631098%@]{:&9 1B éﬂ ?%—Eﬁan%h{?%gtﬂyl 2-

HROWB4(IEShO ynzmng@te\ké@r@@brmag an apdlegnumeARnPiGHs described for
%12@% :g Mehisid- l?e%l Jéﬁ@folo;ﬁlﬁmlst‘h 14 () ethoxy-4-methoxy-
5 (4- |_or o- gE

b SO DA B P St oo

Eﬁl@ﬂﬂa{ed(fér G{]H@JN&GQCE[(M*)H)?’} EZBCIGYISexyI propane-
1, 2-di am ne and et hyl 2-ethoxy-4-nethoxy-benzim date

hydrochl ori de i n an anal ogous nmanner as described for
t he preparation of

5- (4- chl or o- phenyl ) - 4- cyc| E¥ampleldet hy| - 2-

(2- et hoxy- 4- et hoxy- phenyl ) -4, 5-di hydro-| Hi m dazol e
(Exanple 9). HR-M5 (ES, niz) obse ved 427. 2150,

cal cul ated for C25H32N2
147.5- (4- Chl or o- phenyl)
4-(3-met hyl -butyl)-4,5- dih dr -
prepared froml - (4- chlo
1, 2-

Cl

: 5-(4-Chloro-phenyl)-4-cyclopenty1-2-(2-ethoky-4-methoxy-phenyl)-4,5-dihydro—
1H-imidazole, trifluoroacetate salt was prepared from 1-(4-chloro-phenyl)-2-
cyclopentyl-ethane-1,2-diamine and ethyl 2-ethoxy-4-methoxy-benzimidate
hydrochloride in an analogous manner as described for the preparation of 5-(4-chloro-
phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-1H-imidazole
(Example 9). HR-MS (ES, m/z) observed 399.1834, calculated for C23H28N202CI
[(M+H)"] 399.1834.

Example 20

Cl



di am ne and et hyl 2-ethoxy-4-nethoxy-benzim date
hydrochl ori de i n an anal ogous nmanner as described for

WO b@spoxspar at i on of PCT/EP2004/006211
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'5- (4-Chl or o- phenyl ) - Q

5- (4-chl or o- phenyl ) - 4- cycl opent?l-net hyl - 2-
(2- et hoxy- 4- met hoxy- phenyl ) -4, 5-di hydro-I H i m dazol e
( Exarp(4eCRloro-phenyB-Z-EScthokg-#-modiberyvpltbngD 4 -aB944,5-dihydro-1H-

E@gﬁ %t\g% §r9®%ﬁggqh%%ro[§h%%-bﬁ]ané"—qb-&l%%ne and-ethy% 2-
stlifoxyehinsthoxpthengimidate hpdregid pidreiayin-aanlogbys Rayir o3 fesgyrbed for
-tHe Hﬁ?%%ﬁfg? gPngﬂﬂcpﬁ'oflo-Eherﬂr'l)wgﬁ?c%ﬂeﬁtylﬁﬂe@@lz-gl(Q-eWﬁﬁyA-methoxy-

prep . ..

mheaﬁ&ﬁﬁo@lbym}lyﬁuyn%%l;éﬁé%s& O)-pHRAMS- (ES2rv/ioksarved 359-1524,
aartublidtyfor 2@ LIG0CH LYY 5P esmi. m dat e hydrochl ori de

i n an anal ogous manner as described for the

preparation of

5- (4-chl or o- phenyl ) - 4-cycl gpent yl et hyl - 2-
(2-ethoxy-4-nethoxy-pheny|ﬁgﬂgﬁmﬁ%hydro-lFLinidazoIe
(Exanple 9). HR-Ms (ES, nfz) observed 441 . 2309,

cal cul ated for C26H34N2Q2C1 [ ( M+ +] 441 . 2304.
Exanpl e 17 TFA

OnNE

o
&l h@xy- 4-nget hoxy- phenyl ) - 4-me
t hyl - 4, 5-di hydr o- | H ni~dazolle, Mtrg pacetate salt
was prepared from |- (4-sghlLerer ph ) - propane- | , 2-
di am ne and et hyl 2- et - 4Hret hoxy- benzi ni dat e
hydrochl oride in an -aAakegous nmanner as descri bed for
the preparation of

5- (4-chl qr.o- phenyl) - 4-cycl open yl.- 2- .
0o e O PR e SRR LTS e oy RhepyDeg rdibydro-
(1Ekanjaaeol®)nvas pfephad (floth 1+(4 chloabphenyd)d3 -34dopd e propane-1,2-
G | &\ Po 4-C(:1]r - e%%%idgtgﬁya@chﬂide in an analogous manner as

. . npl e
described for the preparation of 5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-
methoxy-phenyl)-4,5-dihydro-1H-imidazole (Example 9). HR-MS (ES, m/z) observed
427.2152, calculated for C;sH3,N>0,Cl [(M+H)+] 427.2147.

v
-,

Example 22

Cl

5-(4-Chloro-phenyl)-2-[2-(2-fluoro-ethoxy)-4-methoxy-phenyl]-4-propyl-4,5-
dihydro-1H-imidazole was prepared from 1-(4-chloro-phenyl)-pentane-1,2-diamine and
ethyl 2-(2-fluoro-ethoxy)-4-methoxy-benzimidate hydrochloride in an analogous manner
as described for the preparation of 5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-
ethoxy-4-methoxy-phenyl)-4,5-dihydro-1H-imidazole (Example 9). HR-MS (ES, m/z)
observed 391.1587, calculated for C,1H»5N,0,FCl [(M+H)+] 391 .1583.



5- (4- Cnhl or o- phenyl ) - 2- ( 2- et hoxy- 4- met hoxy- phenyl ) - 4- pr
opyl -4, 5-di hydro-| H m dazol e was prepared from

wo 2q04/0a33Dr o- phenyl ) - pent ane- |, 2-di am ne and eP¢EPRDO4/006211
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et hoxy- 4- met hoxy- benzi m date hyslcochloride in an

anal ogous manner as described for the preparation of
5- (4-chl oro- phenyl) - 4- cycl gpanplgl2set hyl - 2- (2- et hoxy- 4-
nmet hoxyphenyl ) - 4,5-di hydro-1 H i m dazol e (Exanple 9).
HR-M5 (ES, m z) observed 373. 168 cal cul ated for

C2l H26N2Q2Cl [ (M#H) +] 373. 1678. anple 19 TFA

5- (4- Chl or o- phenyl ) - 4- ¢cycl openty (2 et hoxy- 4- met hox
y- phenyl ) -4, 5-di hydr ol H7i dag ol £ rifluoroacetate
salt was prepared froml-(4 ; or ﬁ))(l) 2-

cycl opentyl - et hane-1, 2 am ng and et hyl

2- et hoxy- 4- net hoxy- ben3 dat e hydrochl oride in an
anal ogous manner as @déscri bed for the preparation of
5- (4-chl orophenyl) -

4- cy sh@peiibitprehiy2-R-i§Ehrepdxydrmbthmety ey pHemygby)l-443-gihydro-

TG e HERG 8 Bof Y IPYIErg %henggé}@ghggzz fiafoine and cthyl 2-

fifopkdioxy- 43199th@8y3henzmajm hydrochlonde in an analogous manner as described
Qxﬁt %ﬁeﬁ%l gf)ﬁ oP5y ?4‘¥h])orc; ﬁe%yﬁtéh@%ﬂoﬁen@hﬁﬁg qu%ﬁidxif =#Amethoxy-

dro-1 H m dazol'e
Phe A Gl BRI IR PSR A W hgisesyed 387.1840
ehlamied4orel, gyOeng MWHIAL 38 hy8Bdochl ori de in an
anal ogous manner as described for the preparation of
5- (4-chl or o- phenyl ) - 4-cycl opent yl net hyl - 2- ( 2- et hoxy- 4-
nmet hoxyphenyl ) - 4,5-di hydro-|1 H | m dazol e (Exanple 9).
HR- M5 (ES, m z) observed ngéﬁBkﬁﬁ-calculated for
C20H24N2Q2C [ (M#H) 4] 359. 1521. Eyanple 21

g

Cl Q

[5—(4-Chloro-phenyl)-4-cyclopentylmethyl-Z-(2-ethoxy—4-methoxy-phenyl)-4,S-dihydro-

imidazol-1-yl]-(4-methyl-piperazin-1-yl)-methanone, trifluoroacetate salt

To a solution of 5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-
phenyl)-4,5-dihydro-1H-imidazole (160 mg, 0.387 mmol) in methylene chloride (15 mL)
cooled to 0 °C were sequentially added triethylamine (108 pL, 0.774 mmol) and |
phosgene (589 pL, 1.161 mmol, 1.97 M in toluene). The reaction mixture was stirred at
0 °C under Argon for 30 min. The solvent and excess reagents were removed by
rotovap, and the residue was purified by flash chromatography (Biotage system, KP-
Sil™ 32-63 pm, 60 A silica gel) eluting with 20-25% ethyl acetate in hexanes to give 5-
(4—chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoXy-4-methoxy-phenyl)-4,5 -dihydro-
imidazole-1-carbonyl chloride (132.6 mg, 72%) as white solids.



10

15

20

5- (4- Cnhl or o- phenyl ) - 4-cycl opent yl met hyl - 2- (2, 4- di et hox
y- phenyl ) -4, 5-di hydrol H i m dazole was prepared from

wo 2q04/0a33rdr o- phenyl ) - 3- cycl opent yl - propane- | , 2PCTHER2ODSI@6211

and et hyl 2,4-diethoxy-benzinmgdate hydrochloride in an
anal ogous manner as described for the preparation of

5- ( 4Acgghg[$ (grse@yamoré pqle(;jmaed%wbeﬁ&m&mﬁ AR~ ah&qu nfkthoxy-

rret 0x di_hy ol e

Eﬁlhx#%)mléeécéwe@rw‘r Brzde Qa0 alt%gdelBB it hithylene
Q%%f*@ xQzQwaE ﬁchH)td]a stRdd Ailddre (E)qaﬂieih§1;21§’era21ne (18 ul, 0.158

Hgé.é)p jmcL %(@ zld[(ﬁ%lgf ! IoILlsor % %ayg eiy I%Jm(g mOLX)yCOBIed to 0
PC ePhs mdcﬁcmomﬂtux(ezwas Btined aploemytenpprehtra fre-30, r@mdheimqmeentrated
and eth t t -
ekt iAo L ety one
(4‘?ehlprqeplmna(t)rébqyc&ﬁpentylmethyl -2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-
&lﬁi 91:]{3? hox e4a£1¥ q Eﬁﬁ?ﬁéﬁﬂﬁ‘é lmg '9@?’0 whlte solids) as

EHRprpcstiogeid |sﬁ h l(}S z) gbgg{ﬁgﬁbgg’fg] 1051%—}:1?316(1 for
%(!}%Nﬂbﬁﬂ [M#HQSBQ@WFCH (M+H) 4] 391. 1583. Exanpl e

5- (4- Chl or o- phenyl ) - 2- (2-i sopr opoxy- 4- met hoxy- phenyl ) -
4- propyl -4, 5-di hydrol H |mdazo g was prepared from

- |- (4-chl oro- phenyl) - pent an Xpm m ne and et hyl 2-

i sopr opoxy- 4- met hoxy- benzi m date hydrochl ori de in an
anal ogous manner as descri bed for )the preparation of
5- (4-chl or o- phenyl ) - 4-cycl opentylcmet hyl - 2- (2- et hoxy- 4-
nmet hoxyphenyl ) - 4, 5-di hyd N-i mydazol e (Exanple 9).
HR- M5 (ES, m z) observed 387.1 | ated for
C22H28N2CRC [ (M+H) +] 38 * le\24 /

[ 5- (4- Chl or o- phenyl )-4-I op (yl nmet hyl - 2- (2- et hoxy-4
- et hoxy- phenyl ) - 4, 5e@i b (%I/\I i dazol -

4-[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-propyl-4,5-dihydro-
imidazole-1-carbonyl]-piperazin-2-one was prepared from 5-(4-chloro-phenyl)-2-(2-
ethoxy-4-methoxy-phenyl)-4-propyl-4,5-dihydro- 1H-imidazole (Example 18) in an
analogous manner as described for the preparation of [5-(4-chloro-phenyl)-4-
cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-imidazol-1-yl]-(4-
methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed 499.2113,
calculated for Cp6H3N404Cl [(M+H)'] 499.2107.

Example 26

)
] on F
O F—HOH



1-yl]-(4-nethyl -pi perazin- 1-yl)-nethanone,
trifluoroacetate salt To a sol ution of

wW®2(04/0a337Dr 0- phenyl ) - 4- cycl opent yl nmet hyl - 2- ( 2- BCTTBR30041606211
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met hoxyphenyl ) - 4, 5-di hydro-| Hym dazol e (160 ng,
O 387 mmol ) in nethylene chloride (15 nL) cooled to O
WES' -f4- @ﬁﬂ#@%b@l} Y- (?—@%@i Wm@ﬂlbxy-@ﬁérl}@) {-Espyis,5-dihydro-

and hos

Ffﬁldtaé@lu]eﬁ‘é)("' prrelifipal VFB‘H&H? iy rtSp bRl was
BR_FedAX @0 5- (L @hld36-phtiy])-TH2-cthoky anincthindy-preans)s4-propyl-4,5-

gﬁ}yﬁ -l S(ﬁ"\g’lﬁ%g%ét) E)r?etrlngé\l/ R0 A& o 38 | GHEd W She
Wafatl()me?@ ﬂﬂomﬂkhe@@l)ﬁi Q{clqp@atggabt)lyle%m-ﬁhgxw4tmethgxy-
g Lyl g Ei‘xﬁufd % 6{@ %ﬁetﬁ)ﬁ rgt)é’rgmﬁ 1- 1 methanone (Example 24).

oro ent
s gﬂfem/z»ob@exge@ﬁ %f amgdor (ialHaaS‘b Gl RRTS53 2940,

chloride (132.6 ny, 72@@ as white solids. A solutlon of

5-(4-chl oro- phenyl) 4-cycl opentyl met hyl - 2- (2- et hoxy- 4-

met hoxyphenyl ) - 4, 5-di hydr @i mL,gazol e- | - car bonyl

chl oride (50 ng, 0.105 mMmo I'n met hyl ene chloride (2

nm.) was added to a stirred m xtureg of

1- net hyl pi per azi ne (18 m., 0.158 ) and

triethylamne (29 ni, Q. 210 nnolf)ln net hyl ene

chloride (3 nL) cool ed to” ONS Th eaction mxture

was stirred at room tenperaturg 30 n then

concentrated in vacuo. F 'Cflgatlon of the crude

resi due by preparative [ ®ax G ) gave [5-

(4-ch|oro-phenyl)-4-6ycloqé\i nethyl-2-(2-ethoxy-4-ne

t hoxy- phenyl ) -4 55-di hydr oymdazo

I-yI]-(4-nethyI-piperazin/l-yl) nethanone (64 ng, 93%

white solids) as trifluoroacetic acid salt. HR- M5 (ES,

m z) [slis@ed- &131951122E{Q-etlualy%hmﬂmdyfphcnﬂ:}&@ﬁﬂ@ﬂ%@ﬂlhydro-

5}11%%’2%1 éﬁ rBet§41 e%lgff (§1§ %eﬁhanonﬁ was Phegared f11 om 3- (4 chloro-
—pﬂmmjd)l-IZ-(Z, eﬂlcdthﬂympmopfy-@hzm{l)gél propyl -4,5-dihydro-TH- 1m1dazole (Example

g-g?%[ Qﬁifﬂé déogig%ﬁﬁi B UsPBEd YFIhPpRPAREE bf [BU-chloro-phenyl)-4-
cyclopentylmethyl (Zyet OXY-Sf-methoxy phenyl)-4,5-dihydro-imidazol-1-y1]-(4-

methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed 499.2477,
calculated for Cp7H3gN4O3Cl [(M+H)"] 499.2471. '

Example 28

[5-(4-Chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-
dihydro-imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone, trifluoroacetate
salt was prepared from 5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-



et hoxy- 4- net hoxy- phenyl ) - 4- propyl - 4, 5-di hydro-| Hi m da
zole (Exanple 18) in an anal ogous nmanner as descri bed

wo e0osobes7pr epar ati on of [ 5- (4-chl oro- phenyl) - 4PCT/EP2004/006211
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cycl opentyl met hyl - 2- ( 2- et hoxy-48vet hoxy- phenyl ) -4, 5-d
hydr o-i m dazol -1 -yl ]-(4-
netthyky-phasi)ag, bl hydyd -l Hrgdiasoten@ xampy Rl ie a2 4nalo s MEnner as

%g%ﬁgqif@%g%?{ﬁ%oﬁ%%ﬁ%—@-%ﬁi@%}%%Q%?%lép%ﬁtylmethyl&—(2-ethoxy-
26 sthoxy Qhknylp4 Shdihydp-itidazoket ytixi-methpk-pipspzinhle pl)in)ethanone

‘ A Bl ™) )

E ARl 2 GRS PRSIt 190,127 siseated for G050l

tf dr¥deebdt e salt was prepared from

5- (4-chl or o- phenyl ) - 2- ( 2- et hoxy- 4- net hoxy- phenyl ) - 4- pr

opyl -4,5- di hydro-IHimdazole (Exanple 18) in an

anal ogous manner as descri iggd.f he preparation of
[5-(4-ch|oro-phenyl)-4-cycropeﬁ$§%%ethyl-2-(2-ethoxy-4

- met hoxyphenyl ) - Y

4, 5-di hydro-i m dazol - - (4- metQyyl - pi perazin-1-yl)-m

et hanone (Exanple 24). FFY) observed

553. 2940, calcul ated for C31H4 CQN%FD+]

553. 2940. Exanpl e 27 N
[ 5- (4- Chl or o- phenyl ) - 2- rtho%yo4-nethoxy-phenyl)-4-p
ropyl - 4, 5-di hydr oi m d&zo WKN\N
I-yI]-(4-nethyI-piperazin-ﬂ;%b)-nethanone was prepared

from 5-(4-chl orophenyl) -

2- ( 2- et hoxy- 4- met hoxy- phenyl - 4- pr opyl - 4, 5- di hydr o-

1H i m dazol e (Exanpl e 18) in an anal ogous nanner as

des crd-ed-Eblora-peenytepaydepentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-

Ch R e PR pprriy ione v peped o & F glgrheny)-

exslonen élggqhyfi%@je z;y-4-met¥10xy-phenyl)—3/,5 -d1hyd¥o-1H-1m1dazole
nekivbtel) Readndlodouy nmABt RSBl BxanPpRpadlion bR MA-chloro-
ot s Pty st e Aty by splieni 4.5-dihydro-imidazol-1-
[8]-(44methlybpipe phiny-y))-MethyredneiExdnipleat N YHR MO TES! indry ybsbrved
“$58109% YiaRRERA for $,3056N,04C1 [(M+H)] 539.2420.,

Example 30

[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-ethyl-4,5-dihydro-
imidazol-1-yl]-(4-methyl-piperazin-1-yl)-methanone was prepared from 5-(4-chloro-
phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-ethyl-4,5-dihydro-1 H-imidazole (Example
20) in an analogous manner as described for the preparation of [5-(4-chloro-phenyl)-4-
cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-imidazol-1-yl]-(4-
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di hydro-i m dazol -
1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-nmethanone,

wo eooSloesrdacet ate salt was prepared from PCT/EP2004/006211

5- (4- chl or o- phenyl) - 4- cycl open§l-met hyl - 2- ( 2- et hoxy- 4-

met hoxy- phenyl ) -4, 5-di hydro-1 Hi m dazol e (Exanple 9)

inretlay]-piprat 0 ud)- mefhae @ xdeptr 19 e IR-DES (i m/2) observed 485.2323,
t

PP ECHTRRAIF) LOEDL) S5 ot iyl - 2- (2- et hoxy-

4- met hoxy- phenyl) 4, 5- dlhydro I m dazol -

1-y|]-(4-nethy|-piperazin- 1-yl)-nmet hanone ( Exanpl e

24). HR-MS (ES, nlfz) obser EgampR313257, cal cul ated for

C34H35NA3C [ (M+H) +] 593. 3253. Exanpl e 29

4-[5- (4-Chl or o- phenyl ) - 4-cycl opent yl net hyl - 2- ( 2- et hoxy

- 4- met hoxy- phenyl ) -

di hydr o-i m dazol e-I| - carbonyl ] - pi perazi n-2- one was

prepared from 5-(4-chl oro-phenyl G

4-cycl opent yl net hyl - 2- (2 - 4.t hoxy- phenyl ) - 4, 5-
di hydro-1 Him dazol e (Exanplle CGanal ogous
manner as descri bed for pNepar | on ‘of

[ 5- (4-chl or ophenyl) - }:o

4-cycl opent yl met hyl -@( 22 y- 4- met hoxy- phenyl ) - 4, 5-

di hydro-im dazol -1yl]-(

4- et hyl - pi perazi n-1 -yl thanone (Exanple 24). HR M5
(ES, nmz) observed 539%24?3, cal cul ated for

C29H36NAOAC [ (MtH) +] .2420. \ r

[ 5- (4- Chl oro- phenyl ) -2-(2- et hoxy- 4- met hoxy- phenyl ) -4-e

t hyl {%(46Ctlony-ghaiyhi-2HiZ-ethoxy-4-methoxy-phenyl)-4-ethyl-4,5-dihydro-

# ;%:()ilr#%l(ld' l']'gﬁ :ﬂ%}roﬂglﬂel ?])Z]Blﬁeﬁdlﬂlllylmeﬂﬁaﬂ8ﬂeew@?§re851%ﬁ’ ?lroﬁ{jS 4-
oh egl- %iayl @- eﬁoslyn@h@ﬁypbenal)éwm 45 glikyidrg-d Hoimidazole

]ban(ﬁla BRsnafhbr ague@&#&@%p&e%ﬁmmﬁrof?ﬁm ~chloro-
%—ﬁ}’(&?]%rnaﬂglgwy; Szé 6hoxy 4- methoxy-phenyl) 4,5-dihydro-imidazol-1-

yb]qnomhylnil]mhhyl 1) -piktleinbox Exdhnipid DOX )HR}MESI YES -M/zotderved

SR RAERE o iR P EROEO, o) 252s,

cal cul ated for C26H34NACG3C [ (M+H) +] 485.2314. Exanpl e
31

Exafnple 32

4-[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-ethyl-4,5-dihydro-
imidazole-1-carbonyl]-piperazin-2-one was prepared from 5-(4-chloro-phenyl)-2-(2-
ethoxy-4-methoxy-phenyl)-4-ethyl-4,5-dihydro-1H-imidazole (Example 20) in an
analogous manner as described for the preparation of [5-(4-chloro-phenyl)-4-
cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-imidazol-1-yl]-(4-



-0
[ 5- (4- Chl oro- phenyl ) - 2- (2- et hoxy- 4- met hoxy- phenyl ) -4-e

wo bysodss di hydr oi m dazol - PCT/EP2004/006211
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| -yl']-(4-pyrrolidin-I-yl-piperizgdi-n-1-yl)-nmethanone was
prepared from 5-(4-
&mtaqunp&@ﬂull)yly-m@ha@bﬁ é@m@@mommmﬂ /4y &skiyvkd 485.1959,

L AR RO LRl L o o oo

[ 5- (4-chl or ophenyl) -
4- cycl opent yl met hyl - 2- (2 et hoxy- 4- met hoxy- phenyl ) -4, 5-

di hydro-im dazol -1yl]- Examvple 33

4- et hyl - pi per azi n- I-yI) netﬁanone (Exanpl e 24). HR- M5
(ES, mz) observed 539.2792, calcul ated for
C30H40N4ABC [ (MrH) +] 539. 2784.
4-[5-(4-Ch|oro-phenyl)-2-(2-ethox§y4-nﬁthoxy-phenyl)-4
-et hyl -4, 5-di hydr oi m da o
| - carbonyl ] - pi perazi n- 2xgope _was pr red from
5- (4-chl or o- phenyl ) -2-(2- N

et hoxy- 4- met hoxy- phenyl }=4
ol e (Exanple 20) in an S
for the preparation @ mhloro phenyl ) - 4-

cycl opentyl net hyl - 2- ( 2- eth hy)4 nmet hoxy- phenyl ) -4, 5-d
hydro-i m dazol -1-yl]-(4-ng - pi perazin-1-yl)-methano
ne (Exanple 24). HR-MS (ES m z) observed 485. 1959,

Cal ¢ Lf%-ﬁ{l ??ﬂoro-phen}ﬁ - -cc):l}\flél(olsgltyl[ ﬁ-%t@hol(y-ﬁ-metﬁgquphe%ﬁr?g %1hydro-
[1ﬁiic(adelehbfk]f(é -éibylypiperdzioyicylppetitanon@ we prephied frofn Hrg4-ubloro-
ﬁeﬂ]}a?%wlo?w Icﬂ Eﬂ&h&’x -4- (%)Sy Il)‘reetnP‘,lg -4,5-dih dro 1H-1m1dazcc)jle

plpera none was prepar
firiwqrgaqeipte ;}ﬁl‘qﬁ?@;pﬁ]@ %).m an analogous manner as described for the

%T@@é?dti%ﬁ%&'{y (4-2n162s- ?&éﬂ%)ﬁt é‘ydl(%eh%?fﬁﬁéﬂﬁ?leﬂ)(i-)ef%x? 4%9&19@

I'H-im oacet at e "sal t anpl e” 19)
I S DA LY D s BUcp PRLiptley D Methanond (Exmple 24).
HR-MS (ES, m/z) observed 525.2634, calculated for CooH3gN4O3Cl [(M+H) ] 525.2627.

0]
| - dihydrole-inidaz

Example 34

)
=0

Cl

O
[5-(4-Chloro-phenyl)-4-cyclopentyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-
imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone was prepared from 5-(4-
chloro-phenyl)-4-cyclopentyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-1H-
imidazole, trifluoroacetate salt (Example 19) in an analogous manner as described for the
preparation of [5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-



preparation of
[ 5- (4-chl oro- phenyl) 4-cycl opent yl met hyl - 2- (2- et hoxy-4

wo eshasyphenyl ) - 4, 5-di hydro-i nm dazol - PCT/EP2004/006211
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1-yl]-(4-nethyl - plpera2|n 1-ylL ¥t ret hanone ( Exanpl e
24). HR-MS (ES, niz) observed 525.2634, calculated for

@drd-iddoh ?@'%421%2 yl- #0h4 -yY#methanone (Example 24).
E;Wm v, OE?Q%”U%%%?%% #@ﬁdaaagqﬁatjfrzcﬁ KBV 1545993007,

|-yl ]-(4-pyrrolidin-Il-yl-piperidin-I-yl)-nmethanone was
prepared from 5-(4-

chl or o- phenyl ) - 4- cycl opent gkadpledset hoxy- 4- met hoxy- phe
nyl ) -4, 5-di hydro-1 H m dazole, trifluoroacetate salt
(Exanpl e 19) in an anal ogous nannsr as described for

t he preparation of

[ 5- (4-chl or o--phenyl) - 4- I op
- met hoxyphenyl ) - 4, 5- di hydt oNrmM\daZor\l -yl ]-(4-nmethyl -p
I perazin-|-yl)-nmethanone Y . NR-M5 (ES, m z)
observed 579. 3104, cal , C33H44NACBC

[ (M+H) +] 579. 3097. ‘

4-[5-(4-Chl oro- pheny ) 4 o&f%?pentyl 2- (2- et hoxy- 4- et

ent yhmet hyl - 2- ( 2- et hoxy- 4

hoxy- phenyl ) -4, 5-
di hydr o- inidazole I-carbon pi per azi n- 2- one was
prepared from 5- (4 chl or o- phenyl)

4- I tyl th he 4, 5:di h

o | LAt e s BT bacep ke e Y Bt Py -
@&y@?@«hﬁ@l@t@eﬂmﬂﬁfnyﬁ@lpiﬁsnnﬂbm vaaxrpre}bmecbﬁelpai élt-ﬁd(bro -phenyl)-
e longRo P42 sy PSR BSIHY $rbyp-idargls
triftdroxqepie salt (Exampk- 1) lmy@lm @nalmqglamnner as described for t e
ST A o S gt
(p@gmgg)myj@hhydrp(lmqu l-ghg4-methyl -piperazin-1- yﬁ methanone ( xample 24).

(RS ?ﬁ% %@{]@J@R&h %2826 2t @bl a¥yeddoret SRV, ae [M-HHT 525.2263.
et hyl - 4, 5- di hydr oi m dazol -

l-yl]-(4-pyrrolidin-Il-yl-piperidin-I-yl)-methanone was
prepared from 5-(4-

chl or o- phenyl ) - 2- ( 2- ethoxylhgﬁﬁﬁhﬂ&y phenyl) - 4- met hyl -
4,5-di hydro-1 Him dazole, trifluo oacetate sal t
(Exanmpl e 17) in an anal ogous nanne as described for

t he

Q“

[5-(4-Chloro-phenyl)-2-(2-etho'_xy-4-methoxy-phenyl)-4—methyl-4,5-dihydro-
imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone was prepared from 5-(4-
chloro-phenyl)-2—(2-ethoxy-4-methoxy-phenyl)-4-methy1-4,5-dihydro-1H-imidazole,
trifluoroacetate salt (Example 17) in an analogous manner as described for the
preparation of [5-(4-chloro-phenyl)-4-cyclopentylmethyl-Z-(2-ethoxy-4-methoxy-
phenyl)-4,5-dihydro-imidazol-l-yl]-(4-methyl-piperazin-l-yl)-methanone (Example 24).
HR-MS (ES, m/z) observed 525.2635, calculated for C,oH3sN405Cl [(M+H)"] 525.2627.



preparation of
[ 5- (4-chl oro- phenyl) 4-cycl opent yl met hyl - 2- (2- et hoxy-4

wo pshasyphenyl ) - 4, 5-di hydro-i nm dazol - PCT/EP2004/006211
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1-yl]-(4-nethyl - plpera2|n 1-yl-B2ret hanone (Exanpl e

24). HR-MS (ES, niz) observed 525.2635, calculated for
C29H 8N4BCl [ (M+H) +] 525. Bgamplexd@npl e 37

[ 5- (4- Chl or o- phenyl ) - 2- ( 2- et hoxy- 4- met hoxy- phenyl ) - 4- m
et hyl -4, 5-di hydr oi m dazol -

| -yl']-(4-nethyl -pi perazin-I-yl)-r@thanone was prepared

from 5-(4-chl orophenyl) - N
) |I§,5-dihydro-
] sa Exanpl e 17) in an

2- (2- et hoxy- 4- met hoxy- phenyl
the preparation of

1H i m dazol e, trifluoroaeg
anal ogous manner as des

[5-(4-ch|oro-pheny|)cé- nt Yl nmet hyl - 2- (2- et hoxy-4

- net hoxyphenyl ) - 4, 5-di hy -i\m dazol -

1-yl]-(4-nethyl - plpera2|n m ) - met hanone ( Exanpl e

24). HR-MS (ES, nfz) obsefved 471.2166, cal cul ated for
C25H32N4 3 C @S] }—?1+] 471.2158. Exanple 38 )

4- [ 51344-Chlspehpme higt(§-cthoxg-4empibryy-phenst hbxyeth el Hihydro-
imRiaByIL - 9]1 F4ghden éfhﬂﬁ-zl 1 §methanone was pr Pared from 5-(4-chloro-

lgh%r?yl)sﬁ-lrz% rehm%wﬁé;?t;\og- Qeny - -met}gfl 4, Sa dliyd ﬁ-I-1m1dazole
ﬁhﬂmyao@tmidht(mambmw) n dn ﬂﬁldp}bhs fhaBneti dayidsapibkd for the

.az r|qu tat
aq‘%% %rafﬁng}lo%’s&}? fér | %?’e p]ze ro‘tly %tgx ‘3?@%8?‘8%‘% 4nm%tgoxy'
B)Ber(yd,) éﬁlrdylnx;bhemyia)zol 1-yl]-(4-methyl-piperazin-1-yl)-methanone (Example 24).
hex +5
g{llﬁgl()gér geen) azo R)rlél a?r %1?66‘3(:!{19&‘1){&&?&%259 KB MH 71.2158.
4- et hyl - pi perazi n-1-yl)-met hanone (Exanmple 24). HR- M5
(ES, mz) observed 471.1801, cal cul ated for
C24H28NAAC [ (M+H) +] 471. EX@dpled8nple 39 CIH
[ 5- (4- Chl or o- phenyl ) - 2- ( 2- et hoxy- 4- net hoxy- phenyl ) - 4-
sobut yl - 4, 5-di hydr oi m dazol -
| -yl]-(4-nmethyl -pi perazin-I-yl)-methanone was prepared
from 5-(4-chl orophenyl) - N
2- (2- et hoxy- 4- met hoxy- phenyl -35 - 4, 5-di hydr o-
1H i m dazol e (Exanpl e N \
)=o0
N

g

(o)

bed

Cl

4-[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-methyl-4,5-dihydro-
imidazole-1-carbonyl]-piperazin-2-one was prepared from 5-(4-chloro-phenyl)-2-(2-
ethoxy-4-methoxy-phenyl)-4-methyl-4,5-dihydro-1H-imidazole, trifluoroacetate salt

~ (Example 17) in an analogous manner as described for the preparation of [5-(4-chloro-

phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-imidazol-1-
yl]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed
471.1801, calculated for Co4HygN4O4Cl [(M+H)"] 471.1794.



10) in an anal ogous manner as described for the
preparation of [5-(4-chloro-phenyl)-4-

waeywsomsm yl met hyl - 2- (2- et hoxy- 4- net hoxy- phenyPQFRPHOH006211
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hydro-im dazol -1 -yl ]-(4- -33-

met hyl - pi perazi n-1-yl)-nethanone (Exanple 24). HR- M
(ES, nfz) observed 513. 263ZExamalecifl at ed for C28H3
NAOG3C [ (MrH) +] 513.2627. Exanple 40

4-[5- (4- Chl or o- phenyl ) - 2- ( 2- ethoxy>4 nmet hoxy- phenyl ) -4
-1 sobutyl -4, 5-di hydr oi m da

5- (4-chl or o- phenyl ) - 2- ( 2-
et hoxy- 4- met hoxy- phenyl ) - 4- i out é&dlhydro | H i mi
dazol e (Exanple 10) in 3 ‘nal gus manner as
described for the prep g?
[ 5- (4- chl or o- phenyl ) -4 4752
cycl opentyl net hyl - 2- ("2- et hox met-hoxyH phenyl ) - 4, 5- di
hydro-i m dazol -1 -yl ]-(4- /
nmet hyl - pi perazi n-1-yl)-nmet hanone (Exanple 24). HR M5
ES, bserv.

Co7 SRR %%%v%z%ﬁé@%?ﬁ@%%fw o4 -dihydro-
[15n4a¢otahﬁdbmpmemy1 Ppipgragin- by Honsthanone Was pyepstedriyany - 4 (4-ehloro-
%‘é{x)}ﬁ -2-4(2%)}%)%?(4':’ g{%'tlmx? thl) grllsoé)lu%y_ll4_5 -dihydro-1H- ﬁ%l%az\?\}% (Example
p]'()é'yaaré@p Hogows fanger as escrlbed for the preparatlon 0 E & -chloro- enyl) 4-
cd%@ @ntpﬁﬁé(}hﬂfl)%-@ étﬁc»?t hﬂliféth&cyniﬁ{eh?b)-yl - PR to) infidamdl gl (4-

r o azo a
TR e A GREE AT 2. NS GBS ghepyed 5132632

[cﬁ}o@ﬂb{eﬁhfo@ CagiHeNy0Cl [(M+H)'] 513.2627.

4-cycl opentyl net hyl - 2- (2- et hoxy- 4- net hoxy- phenyl ) - 4, 5-
di hydro-i m dazol -1yl ]-(

4- et hyl - pi perazin-1-yl)- han ne. (Exanple 24). HR-MS
(ES, nlz) observed 567. 310 ated for
C32H43NAB8C [ (M+H) +] 567. 3007. Exin'pl e 42 CIH

o
-
N\ o)
N \
=0
N

cl (l

BTN

4-[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-dihydro-
imidazole-1-carbonyl]-piperazin-2-one was prepared from 5-(4-chloro-phenyl)-2-(2-
ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-dihydro-1H-imidazole (Example 10) in an
analogous manner as described for the preparation of [5-(4-chloro-phenyl)-4-
cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-imidazol-1-yl]-(4-
methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed 513.2267,
calculated for C7H33N405Cl [(M+H)+] 513.2263.



[ 5- (4- Chl or o- phenyl ) - 4- cycl ohexyl - 2- ( 2- et hoxy- 4- met hox
y- phenyl ) -4, 5-di hydr oi m dazol -

wd 2006pe25%s5 et hyl - pi per azi n- 1-yl ) - met hanone wasp@I/EpmnL£a)6211
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from 5-(4-chl orophenyl) - -34 -

4- cycl ohexyl - 2- (2- et hoxy- 4- net hoxy- phenyl ) - 4, 5-di hydro
-1 Him dazol e (Exanpl e 11) gkémgie 4anal ogous manner as
descri bed for the preparation of [5-(4-chlorophenyl)-
4-cyc|openty|nethyl-2-(2-ethoxy-4ﬁyethoxy-phenyl)-4,5-
di hydr o-i m dazol -1yl ] -

4- met hyl - pi perazin-1 -
(ES, mz) observed 539
C30H40NA OB [ (MtH) +] \
539. 2784. 4- [ 5- (4- Chl or o-phenyN) - 4-Cycl ohexyl - 2- (2- et ho
Xy- 4- met hoxy- phenyl ) - 4 | hyd m dazol e-

| - car bonyl ] - plpera2|n-\ prepared from

5- (4-chl or o- phenyl ) - - c

cycl ohexyl - 2- (2- et hoxy- 4- net xy-pheny“i-4,5-dihydro-
H i m dazol e (Exanple 11) in an analogous manner as

descri bed for the aration
[ 5-( 45-&47%}@01911@”5}{) S_ethoxy 4- methoxy -phenyl)-4-isobutyl-4,5-dihydro-

S EaOpenMl H%Pﬂéhdx% (- ‘gr - oBaMH: M PRI P BaBplcparbd o 5-(4-
ﬁé’l‘)ﬁ‘ifﬂ)hg}y A -Zé—ﬁlpo%y il etheX R h- %@3%} éSﬂslydr?_'F%I-Wémdazole

(ESmpit 1)) dhaeniedotsadd? 6s desatibed for €tk ffreparation of [5-(4-chloro-

eﬁ?éﬁoﬁﬁg er{gilmeﬁ%};fb écyc%éﬁex ﬁ%(g ?en}/lpl -4,5- dlﬂydro 1ﬁ11dazol 1-

yrl]p@ianyﬂhyl—plpar-adunh}y-aﬂ')gneVmMQ |(Example 2 ) HR- MS (ES m/z) observed
sy 13l 0% éc g&ﬁfa'ié?i' ﬂo?CS‘&L;;NJO@I R&LHEjPsé7.3097. met hanone was
prepar €

chl or o- phenyl ) - 4- cycl ohexyl - 2- (2- et hoxy- 4- net hoxy- phen
yl)-4,5-di hydro-| Hini dazol e (Exanple 11) in an

anal ogous nmanner as descri Exdmplerd% he preparati on of

[ 5- (4-chl or ophenyl) -

4- cycl opent yl met hyl - 2- (2- et hoxy- 4- yethoxy phenyl ) - 4 5-

di hydro-im dazol -1yl]-

4- et hyl - pi perazi n-| -y
(ES, nmlz) observed 593. 326

ot hanoffe (Exanpl e 24). HR- VB
4 \al e% for

<

Exanpl e 24). HR-NB

Cl

Q] ClH

[5—(4-Chloro-phenyl)-4-cyclohexyl-2-(2-ethoxy-4-methoxy-phenyl)—4,5-dihydro-
imidazol-1-yl]-(4-methyl-piperazin-1-yl)-methanone was prepared from 5-(4-chloro-
phenyl)-4-cyclohexyl-2-(2—ethoxy-4-methoxy-phenyl)—4,5-dihydro-lH-imidazole
(Example 11) in an analogous manner as described for the preparation of [5-(4-chloro-
phenyl)-4-cyclopentylmethyl-2-(2-ethoxy—4-methoxy—phenyl)-4,S-dihydro-imidazol- 1-
y1]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed
539.2790, calculated for C3oHsoN4O;Cl [(M+H)+] 539.2784.



[ 5- (4- Chl or o- phenyl ) - 2- (2-i sopropoxy- 4- met hoxy- phenyl)
- 4- propyl - 4, 5-di hydr oi m dazol -

wo 20050002545 pyrrol i din-1-yl-piperidin-I|-yl)-net hBCORR2004/006211
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trifluoroacetate salt was prepased from

5- (4-chl or o- phenyl ) -2-(2-i sopropoxy- 4- met hoxy- phenyl ) -
4- propyl -4,5- di hydro- IFLlEkgﬁg@Mg (Exanple 23) in an

anal ogous manner as descri or the preparat|on of

[ 5- (4-chl oro- phenyl) 4- cyclopentylnethyl 2- (2-ethoxy-4
- met hoxyphenyl ) - 4, 5-di
1-yl]-(4-methyl - plper et hanone (Exanpl e
24). HR-M5 (ES, niz) ob ]

[5-(4- Chloro phenyl ) - 2-
- 4- propyl - 4, 5- di hydr oi
| -yl]-piperazin-1-yl-
was prepared from 5- (('4-
chl or o- phenyl ) - 2- ( 2- |sopropo*&- met hoxy- phenyl ) -4-pro

pyl -4, 5-di hydro-1 Himdazole (Exanple 23) in an

anal 99943 (TN CAR) 93 EIohBEH L O b RARRASA SRR B4.5-dihycro-
hdﬁzéleﬁeamtlydnyﬂtmwraﬁn@ze@t Wwanqyrepared fromdy (oetdonpryhenyg-4-
gifﬁ&?{]xg Qrflb%glrzogg Pﬁlle'lhof( -phenyl) 4 5 d1hydr0 1H- 1m1dazole (Example 11)in

EESnalagous ey asals serdt@dzfm@e peeallaaqﬁuoatog Engfbghloro-phenﬁ) 4-
@%ﬁ { Ji% ly1-p M—elfﬁ()ﬂy Aﬁgt@&;%hgﬁﬁbmﬁedlﬂ?dro imidazol-1-y1]-(4-
TWH’el)f%Ané ﬂe”ya?aa Cégg&ppe HMHRNS @S 78 Bs&LEP%39.2426,

lcalyihl]ateﬁéfop&[gH@Jthﬁ} I(MAH)D] §85.24900- | -yl ) - met hanone,
trifluoro acetate salt was prepared from

5- (4-chl or o- phenyl ) - 4-cycl opent yl net hyl - 2- (2, 4-di et hox
y-phenyl)-4,5- dihydro- |H.mdazole (Exanple 21) in
an anal ogous manner as desgﬁﬂﬁggﬁgbr t he preparation
of

[ 5- (4-chl oro- phenyl) - 4- ¢ cIopentyl}ethyl-2-(2-ethoxy-4
- met hoxyphenyl ) -
4, 5-di hydro-i m dazol - | et - pi perazin-1-yl)-m
et hanone (Exanpl e 24). ‘
607. 3423, cal cul ated for
607. 3410.

.qgoxy 4- hethoxy phenyl)

%ﬁ '~ trifluoroacetate salt

Cl

[5-(4-Chloro-phenyl)-4-cyclohexyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-
imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone was prepared from 5-(4-
chloro-phenyl)-4-cyclohexyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-1H-imidazole
(Example 11) in an analogous manner as described for the preparation of [5-(4-chloro-
phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-imidazol- 1-
yI]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed
593.3260, calculated for C3sHagN4O3Cl [(M+H)'] 593.3253.



Exanpl e 48 COH
{5-(4-Chl oro-phenyl)-2-[2-(2-fl uoro-ethoxy)-4-nmet hoxy-

w@kesye2s7A- propyl -4, 5- di hydro-i m dazol - PCT/EP2004/006211
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1-yl }-(4-pyrrolidin-1-yl-piperggin- 1-yl)-nmethanone,
trifluoroacetate salt was prepared from
5-(4-ch|oro-phenyl)-2-[2-(gx&h%@mg-ethoxy)-4-nethoxy-p
henyl ] - 4-propyl -4, 5-di hydro- ' m dazol e (Exanple 22)
in an anal ogous manner as described for the
preparation of

[ 5- (4-chl oro- phenyl) 4- clopent9 net hyl - 2- (2 et hoxy-4
- met hoxyphenyl ) - 4, 5-di hydhe N /
1-yl]-(4-nethyl - plpera2|n-
24). HR-M5 (ES, nfz) obs
C31H41NAGBCA [ (MtH) +] 4
1-{4-[5- (4- Chl or o- phertyl
henyl ) - 4- pr opyl - 4, 5-
dihydro-inidazole-l-cazﬁgfyl]-pipeFa ®n-1-yl}-ethanone

aﬁme(Bmmﬂe

471 54, cal cul ated for
étEXanple 49 o
-F -|sopropoxy 4-r net hoxy-p

was prepared from 5-(4&ch! or ophen
2- (2-i sopropoxy- 4- net hoXy- phenyl ) -B- gf?Bpyl - 4, 5-di hydro
-l Him dazol e (Exanple 23) in an anal ogous manner as

d escys I@ﬁd:ht&a phEh@ylPE%Mo@tdp@ﬂy-@ﬁmétﬁoﬁﬂpbéﬂyd)) - Ophogigih )5-dihydro-
%ﬂ OP gﬂ]t(é zPé’BrIO ﬁ%yﬁ-plperl(lﬂnxlyylg' me arfl%ég tP ﬁs&%ggetaﬂfe ?zﬂt was

Propaicdyfrorp ISB(GF@YOrO-ﬁhewl) -2 (R 4ifopraposy (#Exatinpke-pha)y])-Hrr s l-4,5-

gg&%gm&%& Iﬁ%%ﬁ?%ﬁ%ﬁh@b@kﬁ%@ﬁs described for the
[p&—p@mﬁ@hloﬁi) pllagd-phepyp - ¢W@§Y@f%%&l ~IrEL RBRFY HHBsPYY-
@)5' dlfz*ycﬁoqufﬁﬁ@&ol ] aztﬁ’éthyl plperazm- lj -methanone (Example 24).

M% £ttt Qe APt 4A, SREBaRdor e Orel (P30T 567.3097.

5- (4-chl or o- phenyl ) - 2- (2-i sopr opoxy- 4- net hoxy- phenyl ) -
4-propyl -4,5- dihydro-|1 Himdazole (Exanple 23) in an

anal ogous manner as descri lpgdmbrr4a¢ he preparati on of

[ 5- (4- chl oro- phenyl ) - 4-cyclopent yl et hyl - 2- (2- et hoxy- 4
- met hoxyphenyl ) -

cl @ F o

[5-(4-Chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-propyl-4,5-dihydro-
imidazol-1-yl]-piperazin-1-yl-methanone, trifluoroacetate salt was prepared from 5-(4-
chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-pr0pyl-4,5-dihydro-lH-imidazole
(Example 23) in an analogous manner as described for the preparation of [5-(4-chloro-
phenyl)-4-cyclopentylrriethyl—Z-(2-ethoxy-4-methoxy-phenyl)-4,5 -dihydro-imidazol-1-
yl]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) obse_:rved
499.2475, calculated for C,7H36N405Cl [(M+H)+] 499.2471.



4, 5-di hydr o-i m dazol -
1-yl]-(4-nmethyl - pi perazin-1-yl)-nmet hanone (Exanple

wWQ@2005/068R73V5 (ES, nfz) observed 543. 2738, cal cubet/Er2000006211
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C29H39NAOAA [ (MrH) +] 543. 27333Exanpl e 51
| -{4-[5-(4-Chl oro-phenyl)-2-(2-ethoxy-4-net hoxy- phenyl

) -4-isobutyl -4, 5- Example 47
di hydro-i m dazol e-| - carbonyl J-pi perazi n-1-yl}-ethanone

was prepared from 5-(4-

chl or o- phenyl ) - 2- (2- et hoxy- 4- ne
| -4,5-di hydro-1 H i md
anal ogous manner as 'de
[ 5- (4-chl or ophenyl) -
4-cycl opent yl net hyl - etﬂ§éy-4-nethoxy-phenyl)-4,5-
di hydro-i m dazol -1yl ] 0

4- et hyl - pi perazi n-CKyl neP anone (Exanple 24). HR-M5
(ES, nmlz) observed 541.2 cal ¢ul @t ed for
C26H32NAOAC [ (MrH) +] /541. 2576.,:%6 52 OH

[ 5- (4- Chl or o- phenyl ) -R- (2- et hoxy 4 hoxy- phenyl ) - 4-
sobut yl - 4, 5- di hydr oi m dazol -

| -yl']-[4-(2-hydroxy-ethyl)-piperazin-|-yl]-nmethanone,
trifluoroacetate salt was prepared from

5 (4i3d -Qh@r@@ﬁé\gl)M%y&lape&ﬁﬁﬂﬁéﬁryﬂQr(EIMKIylopﬁphgﬂyl)-Aﬁkhhydro-

Rt RN R e
pEepéreddiino rﬁ%ﬂﬂnmkphedyb-%my@h)@nntylm@hﬂﬂ (24-(12311@43@&5%;41) -4,5-

gfﬁ?[ﬁ{b FI%HHS(?%' | pe g:'zjﬁ%ﬂ{ %1 ixﬁ% 69 anner as ieEssg:rlbecll for the
zzn)aaranpaa VSR Eéch layozy e@bléér%@psmxlmthyl -2-6f emﬁéae%w-
B-(lMdZ&d‘l]-l -9 3421?‘531%'1%@&%1&-1533 “methanone (Example 24).

(Ch 4 oo dbsanid b7 24T A abiad i Cr e BRE M 6b7 3410,

rerazin-1-yl-methanone, trlfluoroacetate salt was
prepared from

5- (4-chl oro- phenyl ) - 2- ( 2- eghgxpredtgmet hoxy- phenyl) - 4- (3
- met hyl - butyl) -4, 5- .

(@)
N
=0

F o

o K

F OH

L/hoxy- phenyl ) -4-isobuty
ole (Exarmple 10) in an
/ eofbﬁepar ation of

Cl

{5-(4-Chloro-phenyl)-2-[2-(2-fluoro-ethoxy)-4-methoxy-phenyl]-4-propyl-4,5-
dihydro-imidazol-1-yl}-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone, trifluoroacetate
salt was prepared from 5-(4-chloro-phenyl)-2-[2-(2-fluoro-ethoxy)-4-methoxy-phenyl]-
4-propyl-4,5-dihydro-1H-imidazole (Example 22) in an analogous manner as described
for the preparation of [5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-
phenyl)-4,5-dihydro-imidazol-1-yl]-(4-methyl-piperazin- 1-yl)-methanone (Example 24).
HR-MS (ES, m/z) observed 471.2854, calculated for C31H4N4O3Cl [(M+H)"] 471.2846.



di hydro-1 H i m dazol e (Exanple 15) in an anal ogous
manner as described for the preparation of

WO 200640015M or o- phenyl ) - 4- cycl opent yl net hyl - 2- ( 2PEt/RP2094/606211
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- met hoxyphenyl ) - 4, 5-di hydro-iLpgdazol -

‘1-yl]-(4-met hyl - pi perazi n-1-yl ) - net hanone (Exanpl e

24). HR-M5 (ES, nmz) obserygsinplb392632, cal cul ated for
C28H37TNABC [ (MtH) +] 513. 2637. Exanple 54

4-[5- (4- Chl or o- phenyl ) - 2- ( 2- et hoxy- 4- et hoxy- phenyl ) -4
-(3-nmet hyl -butyl) -4, 5-
di hydro-im dazol e-1-carXonyl ] - pi Br azi n- 2-one was

prepared from 5-(4-chl or o-Phelyl ) /
2- (2- et hoxy- 4- net hoxy- phenyll) - 4- t f'?yl -butyl)-4,5-d
I hydro-| H i m dazol e (Exa \5) i n an anal ogous
manner as described fo yar at i on of

[ 5- (4-chl oro- phenyl ) €4-
cycl opentyl net hyl - 2- ( 2- et hpxy- 4- net hoxy- phenyl ) - 4, 5- di
hydro-imdazol -1-yl]- (4~

met hyl - pi perazin-1-yl)-nmebhanone (Exanple 24). HR M5
(ES, m z) observed 527.2423, cal cul ated for

[C;?(FE’{? @@cﬁuGMtﬁﬁeh]_yl}?ngz:%a pERANRAEh &S - SHerlyl)-4-propyl-4,5-

él,lhygrq-gr’liglg%ﬂciq;“ﬁ Qﬁ%g%/ql?)yg aaz'éqr@z%}l- 9}3i¥-_et _a%rtlehv%éy fn%lﬂae}gg |f50fn45 -P4-chloro-

|phb’1|1)]1)—12§2-@sdpfd}isolxsiZ%mbmwky-ph@@ﬂj-%mﬁyl-yJS}dihgdhba]r}bimidamie
epar.ed,from 5-(4- . . .

CHEBRIE BRLI b iaus mimey s deres O I

$hEayd)-#cgelopértylinithid 2e(2ecti Gatrpiethoryyphienyland, ikl digoinidazol-1-

- hoednin ' f
F}gjf-‘ %@eﬁﬁgﬁggﬁgfﬁy ) REthiddRie I?Eﬁﬁﬁ;ﬂ@@hp HRIMS (ES, m/z) observed
548:288 bselsuiatadsion (oot KU ] HbL By - phenyl ) - 4, 5-

di hydro-im dazol -1yl]-(
4- et hyl - pi perazi n-1-yl)-met hanone (Exanple 24). HR- M5

(ES, mz) observed 581. 326%,48|cC44) ated for
C33HA6NACBCI [ (MkH) +] 581. Srahple ] anpl e 56 ClH

HO F O

[5-(4-Chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-propyl-4,5-dihydro-
imidazol-1-yl]-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-methanone, trifluoroacetate salt was
prepared from 5 -(4-chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-propyl-4,5-
dihydro-1H-imidazole (Example 23) in an analogous manner as described for the
preparation of [5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy- _
phenyl)-4,5-dihydro-imidazol-1-yl]-(4-methyl-piperazin-1-yl)-methanone (Example 24).
HR-MS (ES, m/z) observed 543.2738, calculated for CogH39N4O4Cl [(M+H)"] 543.2733.



[ 4- Butyl -5-(4-chl oro-phenyl)-2-(2-ethoxy-4-net hoxy- phe
nyl) -4, 5-di hydroi m dazol - 1-yl]-(4-pyrrolidin-

wd 2oos/0msperi di n- 1-yl) - nmet hanone was prepar ed PCDRP2004/006211

. [ 5-(4- Chl oro- phenyl ) €¢
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i hydro-imdazol -1yl]-(

4- but yl - -39 -

5- (4-chl or o- phenyl ) - 2- ( 2- et hoxy- 4- net hoxy- phenyl ) - 4, 5-
di hydro-1 H i mi dazol e ( Exangk@ngid)sii n an anal ogous
manner as described for the preparation of

[ 5- (4-chl or ophenyl ) - 2

4-cycl opentyl nenyl - 2- (2 ethoxM-49 thox¥-phenyl)-4,5-d

4- et hyl - pi perazi n-1-yl) - nef §hple 24). HR-MB
(ES, nmz) observed 5673 106, ca culated for
C32H44NABA [ (MHH) +] & %Eﬁkanple 57 ) CIH

-Ccy hexyl met hyl - 2- ( 2- et hoxy- 4-
nmet hoxy- phenyl ) - 4, 5-
dihydro-inidazol-l-yl]-tﬂ&pyrrolidin-I-yI-piperidin-I-
yl ) - met hanone was prepared from

5- (4-chl or o- phenyl ) - 4- cycl ohexyl net hyl - 2- ( 2- et hoxy- 4-m

et hoxyy @Be@yd:mbéo Ehéi'ﬂyl')y}j{'zoethbijr 4%&1@@@1 ﬁhe(r@&amfisbmtymé) 5-
I 4 an anq%é;pqgﬂlﬁlscar or;lr;, rplgesfazn? Crﬁ eﬁqanone was prepared from 5-(4-

[cﬁro(cé-pﬁéﬂyq))r D Dby H-riethycy-phanyt)y-iebtyl -4 3-diRydohdk jmiglazole

|(EE ﬁOﬂ@?%n)alogB%r al%mneg 9 H cgﬁ‘g(f#%)r the n%re}eaé?(tmn ?f [5-(4-chloro-
M?nylmwopﬁﬁylmdﬂz»l Ze@s@hw&mﬂlmamwnwﬂeﬁ;ﬂ@wé@ imydazol-1-

- - %ﬁgﬁg la% t'%rgilmgc Zno%é%ﬁxangﬁi@m@ 1. eHRaVIS (ES m/z) observed

2-eth 0ﬁ¥ nFE?%fy phenyl ) - 4- (
ﬁ%cab‘g{a)t,q fonr HNGOLCT [(M+E)] 54

dlhydro |n1dazol-l-yl] (4-pyrrolidin-I-yl-piperidin-I-

yl) - met hanone was prepared from

5-(4-chloro-phenyl)-2-(2-e?§§§%kﬂyyﬁthoxy-phenyl)-4-(3

-net hyl - butyl) -4, 5-di hydro i m dazol e (Exanpl e 15)

i n an anal ogous manner as descrlbeﬁ‘for t he

preparat|on of

[5-(4-Ch10ro—phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-dihydro-
imidazol-1-yl]-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-methanone, trifluoroacetate salt was
prepared from 5-(4-chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-
dihydro-1H-imidazole (Example 10) in an analogous manner as described for the
preparation of [5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-
phenyl)-4,5-dihydro-imidazol-1-yl]-(4-methyl-piperazin-1-yl)-methanone (Example 24).
HR-MS (ES, m/z) observed 543.2737, calculated for CagHoN4O4Cl [(M+H)"] 543.2733.



| -yl']-(4-nmethyl -pi perazin-I-yl)-nmethanone (Exanple
24). HR-M5 (ES, nfz) observed 581. 3261, calcul ated for

WE3BE@NIO3C [ (M-H) +] 581. 3253. Exanpl e 59 PCT/EP2004/006211

10

15

[ 5- (4- Chl oro- phenyl ) - 4- (2-cyclabexyl - et hyl ) - 2- (2- et hox
y- 4- met hoxy- phenyl ) - 4, 5-

di hydro-im dazol -1-yl]-(4- pxakpleii n-1 -yl - pi peridin-I-
yl ) - met hanone was prepared from

5- (4-chl or o- phenyl ) - 4- (2- cycl ohexyt=et hyl ) - 2- ( 2- et hoxy
- 4- met hoxy- phenyl ) - 4, di hydr o- i m dazol e (Exanple
16) in an anal ogous manner ed/for t he
preparation of

tyl thyI 2-(2-ethoxy-4

- met hoxyphenyl ) - o
4, 5-di hydro-i m dazol gf- </TN nmet hyF- poperazin-1-yl)-m
et hanone (Exanple 24). HR- ES, F observed

621. 3573, cal cul ated for 6H50N4 3 a@M+H) +]
621. 3566. Exanple 60 In Vitro Activity Assay The

bi | i i
ot - SRIFEBAERIRE S ok 4 AGBl phlf DA EERE Bl
@mﬂmnldazqiﬂeﬂ]@mmm-&ylmﬁhanm@, églﬂuqrﬁa%rﬁt% pplt was prepared
rlﬁg)glgnb 4g§ﬂ6ro%‘ﬁzn ] gqgréttmwe Yo Piﬁﬂ@?glp?gxﬁd}ngBin?&h}tlﬂﬁftyl) -45-
dihygro-1H;imiggzple (@P%mpﬂedés in gyl %38 m3gaer 3?3256% §%°gr
E‘Epﬁrdﬁ@ﬂtdf@.‘B(M&Soﬂoniﬁﬂbbyl)lﬂf)}d:ldpénty&hﬁetﬁﬁlii-ﬂl‘rethof(y-a -Béthoxy-

t 1N I C
shraPA S BBl e e Rl G5 o (Raeete 29
HR-Mf®e (§S, esedbeerved ahi. Qémmawééon@:raki@;ﬂ\h@aﬂ?l [&MﬂHﬁ)th/B 2637.

(SMP-14, Santa Cruz Biotech). After renoval of the
unbound MDMR2 protein, a peroxydase-Ilinked secondary

anti body (anti-nouse |1gG ochele | ecul ar
Bi ochenmi cal s) and the anou ti de-bound NMDM2 was
determined colorinetrically by th ddition of a

per oxydase substrate B Mcro | Peroxydase

Substrate System Kirke d & Pe?if Laps).
N 0]
N
=0
o’ YN
(
O

4-[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-(3-methyl-butyl)-4,5-
dihydro-imidazole-1-carbonyl]-piperazin-2-one was prepared from 5-(4-chloro-phenyl)-
2-(2-ethoxy-4-methoxy-phenyl)-4-(3-methyl-butyl)-4,5-dihydro-1H-imidazole (Example
15) in an analogous manner as described for the preparation of [5-(4-chloro-phenyl)-4-
cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-imidazol-1-yl]-(4-
methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed 527.2423,
calculated for CysH3sN404Cl [(M+H)"] 527.2120.



Test plates were prepared by coating with streptavidin
(5 mg/m in PBS) for 2 hours foll owed by a PBS

w@ phesgisat e- buf f ered sal i ne) wash and over ni ghRCT/EP2004/006211
bl ocking with 150 ml of bl ockinag-buffer containing 2
ng/ M bovine serum al bum n (Sigma) and 0.05% Tween 20
(Sigm) in PBS at 40C. Bi oEkmﬂélatssd peptide (1 mMV) was
added to each well in50 m of blocking buffer and
washed extensively aftex 1 h incubation. Test
conmpounds were diluted iln a separta}e 96 well plate and
added in triplicate to a gonmpound i ncubation plate
containing a mx of the MR \protgR and anti - VMDV2
anti body. After 20 m n incubaty Ccontent of the
plate was transferred tq_t he-Nest at eNand i ncubat ed
for an additional 1 hoy ondary anti-nouse |1gG
anti body was added to 1 pl ate proceeded and
followed by a tripl eash wi/th 0. 053 Tween 20 i n PBS.
Fi nal l y, peroxydase substrat s added to each well
and the absorption was read Nsing a plate reader
(MR7000, Dynatech) at 450n he inhibitory activity
of the test conpounds was neasured as a percentage of
the bound MDM2 in treated vs. untreated wells and ] C50

was EaleGhiarephenytsR€2ethaxig-BEGPBPRenyDatPeatyt 4. rdilzydro-
AR &51-419- (ﬁ%%%}i@lﬂsl 9f- b&@dlﬁubylwetmbh@m%r Bﬁuea from 5-(4-

s e bR B g T RS ot
Exanmhle ltfﬁl&n(dﬂwogaﬁs Aonr2r 24dds3riBe PBr thepr&arftion@fdbf#-chloro-
PB?‘H{]}]'% -CycC opent}glmeagrf (}u& etlox 5 eLF tm%%oxgloﬂﬂegyl?g@(ﬁ) H{Jﬂjroqudazol 1-
yl]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed
581.3262, calculated for C33HagN4OCl [(M+H)"] 581.3253.

10
Example 56

N
cl g/] CIH

[4-Butyl-5-(4-chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-

15 imidazol-1-y1]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone was prepared from 4-butyl-
5-(4-chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-1H-imidazole
(Example 13) in an analogous manner as described for the preparation of [5-(4-chloro-
phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-imidazol-1-
y1]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed

20 567.3106, calculated for C3;H4aN4O3Cl [(M+H)+] 567.3097.



wherein Xi and X2 are each independently selected from
the group consisting of hydrogen, -OR3, -SR4, -NR5Re6,

wWO0 g0sieaR75 - COOR7, hal ogen, nitro, trifl uoronepdmyEP2004/006211

| oner al kyl, lower alkyl substituted by Rg, cycl oal kyl ;
Ri is.selected fromthe group consisting of Cl-C8

al kyl, Cl-C4 al kyl attached to C4-C8 cycl oal kyl and
C4-C8 cycloalkyl; R2is -C=0R9;  R3 is selected from
the group consisting of hyBX¥BRI& 57| ower al kyl, | ower

al kyl substituted by Rg,and cycloal kyl; R4 is selected
fromthe group consisti Qgen and | ower al kyl;
Rband R are each i ndepend cted fromthe group
consi sting of hydrogen, | and cycl oal kyl ; or
i atons and the
bonds between them from thej benze g to which t hey

are substituted forma g s ected froma 5- or
6- menber ed unsat ur at edg or>:a 5- or 6-nenbered
saturated ring that cohta

% one hetero atom

selected fromS, N arfd” O R7 i S selgﬁ ed fromthe group
consi sting of hydrogen, |ower al kyl and cycl oal kyl; R

is selected fromthe group eBpsisting O - CONRSRg, - NR5R
, COCR7, aryl, hal ogen, |ower/ al koxy, norpholinyl and

heterocycles RO is selected fromCl-C4 al kyl,

TR W P e RN Lt Bt 4.

10

N OB
5 Alhydm-umddzcé Indhifepyserlidinrd <1-papriidend vl latnedaneng was prepared from

10

15

20

WEAL MR- FiEEnyT)-RER I dhexylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-
1H-imidazole (Example 14) in an analogous manner as described for the preparation of
[5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-
imidazol-1-yl]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z)
observed 607..3419, calculated for Cs3sH4gN4O5Cl [(M+H)+] 607.3410.

Example 58

N
Cl ‘ g/) CIH

N

w

[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-(3-methyl-butyl)-4,5-
dihydro-imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone was prepared from
5-(4-chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-(3-methyl-butyl)-4,5-dihydro-
1H-imidazole (Example 15) in an analogous manner as described for the preparation of
[5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-
imidazol-1-yl]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z)
observed 581.3261, calculated for C33HagN4O3Cl [(M+H)'] 581.3253.



menbered rings containing at | east one hetero atom
wherein the hetero atomis selected fromS, N and O

wa@emsloesny optionally substituted with a groupPGEERmDE6211

10

15

20

25

fromlower alkyl, -C=0ORn, -0OH43-ower alKkyl
substituted with hydroxy, |ower alkyl substituted with
-NH2, N-lower al kyl, -SO2CHSZangls 59 CH2ZC=0CH3, and 5-
and 6-nmenbered saturated rings containing at |east one
hetero atom sel ect ed ¥ S, N and O R ois selected
fromthe group consis g O-N(CH 3)CH3, - NHCH2CH2NH2,
-NH2, norpholinyl and piperazinyl and R i is '

selected fromH, |ower alkyl,k N-NH2 N- | ower al kyl,
| ower al kyl substituted wt hdlower al kyl
substituted wth NH2 or g Nraceut cal® accept abl e

salt or ester thereof. mpound of claim 1
wherein R is CG-Cs alk he cggpound of claim1
wherein R is Cl1-C4 &kyl attached to C4-C8

cycl oal kyl . 4. The conpound laim 1l wherein R is
C4-C8 cycloal kyl. 5. The co und of claim 1 wherein
Xi is selected fromthe groupyconsisting of ethoxy,

I sopropoxy, 2-fluoroethoxy -OCH2CF3 at the ortho
position. 6. The conmpound of claim1l wherein X2 is

sel ecfs Clﬁl@fﬁ-pﬁbﬁygf@%ﬂp?ﬁﬂm&kﬂt—dﬂﬂg)-ﬁ(m}im% -nethoyyphenyl)-4,5-
a ri r a e

cSiprim oGS R it T ST heB R B ubncliiag grepared from
gﬁe(@p:hknnqjhsmyl)}g -(Dfcyoiohgtyblethy))l2-(Bethex g imethoxy-phenyl)-4,5-
p&lﬂgﬁr%cﬁl}?)ﬁh%da%ll ?Paiﬂglé ¥h 6) oy al(ﬂglgg%lhs mEﬁHe? 5@&thed for the

perazi ny

| ErasaranOUﬁd&pf ed) ﬂﬁdﬁlpnqmﬁgwm&ﬂ (2 etlpxy-gmethoxy-
aﬂéﬁiﬁ‘ﬂg Ys4,5 @Hﬁ% nidaziA ( - Ip@r'&zm—@ﬁ“ﬂgthanone (Example 24).
@B}ZM@@)S @ﬁéd}pew&% 390 ol te 50N403C1 [(M+H)"] 621.3566.

w >
)

Example 60
In Vitro Activity Assay

The ability of the compounds to inhibit the interaction between p53 and MDM2
proteins was measured by an ELISA (Enzyme-Linked Immuno Sorbent Assay) in which
recombinant GST-tagged MDM2 binds to a peptide that resembles the MDM2-
interacting region of p53 (Bottger et al., J. Mol. Bio. 1997, Vol. 269, pgs. 744-756). This
peptide was immobilized to the surface of a 96 well plate via N-terminal biotin which
binds to streptavidin-coated wells. MDM2 was added to each well in the presence of
anti-MDM?2 mouse monoclonal antibody (SMP-14, Santa Cruz Biotech). After removal
of the unbound MDM?2 protein, a peroxydase-linked secondary antibody (anti-mouse
IgG, Roche Molecular Biochemicals) and the amount of peptide-bound MDM2 was
determined colorimetrically by the addition of a peroxydase substrate (MTB Microwell
Peroxydase Substrate System, Kirkegaard & Perry Labs).

Test plates were prepared by coating with streptavidin (5 mg/ml in PBS) for 2
hours followed by a PBS (phosphate-buffered saline) wash and overnight blocking with
150 pl of blocking buffer containing 2 mg/ml bovine serum albumin (Sigma) and 0.05%
Tween 20 (Sigma) in PBS at 4°C. Biotinylated peptide (1 pM) was added to each well in



-C=ON(CH 3)CH3, -C=0OCH(CH 3)2, -CH2C=0CHS3,

-CH2CH(OH)CH 3, -CH(CH )CH(OH) CH 3 and pi peri di nyl
weupsnotset ed with at | east one group sel ect ed PEDREP2004/006211

Cl-C3 al kyl, -C1-C2 al koxy, -Ca@CH3, -SQR2CH3, -C=0,

-OH, -CH2NH2, -C=0CCH 2NH2, -C=CCH 20+, -C=0C(OH) CH

?5@_151 o) %gn H‘%gﬂw h%%ﬁé"v&} 3fte1r ﬁﬁgﬂh@atlcfﬁndfest compounds
arafg, g6

‘ p’i’%%of}l k(éF;FH@]fl} a sgp: éﬂﬁ%@’&? rc[glpgluh{rﬁ{ﬁ%tp t¢ @ compound incubation

gﬂt@ ebaihiem ﬁlb@oiﬁh@l&l’ﬂ)MQTp%tainl dﬂ)@@fntl MDM2 ant1body After 20 min

r}gcﬁlfl}aﬁgxll glpf‘eﬁ&t en%% éﬁ: ;‘:71'8? gl?_s'_é/rir%f tagg% e p(lgte ShRbated for an

5 @dduiothll lolcr pite yéc)mdar@ zﬂemncmsy 124G et oty ywastadded fo-the test plate

t 0
é}%(? Uethiedlan (G| 1{5}% ﬁ)j Lg!’l g0 0.05% $37een 20 in BB, Finally
-pehoeyylhde- snbsina(@ﬁ W9$jadgleqi|.to emm%@r@ the absorptlon was read using a plate
ﬁeid%r QM@()@O ﬁ%@ﬂ%cﬂ)‘ & 4(‘Sé’mﬁt ’T'Ré%hﬂm%?} Baity R efMbst cAmPBunds was

dazo
@@GW’Fi 25,2 patceRPET oL PRERAVIO M%”YI% Inirerssd v upeateshy elitang [Cso
10 Wascllchtagidhydr o- | H m dazol e;
5- (4- Cnhl or o- phenyl ) - 4- cycl ohexyl net hyl - 2- ( 2- et hoxy- 4-m

QCQ@%MO\Cﬁhgfbydlbglcél a@tldﬂtﬁbhdt’ &pphlé‘ltd ¢ontlsmaleof the subject matter of this

- Chl he -2-(2-et h h
1]”(\§th9¥1 r%{ggyﬁynua ut &P ﬁ%?cba OX¥|_1 err&; %X él.ﬁ% d%tay 1102‘ some(, examples
5i4 4 fNbRLo- phenyl ) - 4- (2- cycl ohexyl - et hyl) - 2- ( 2- et hoxy
- 4- met hoxy- phenyl )- 4, 5-di hydro- 1H i m dazol e;
5- (4- Chl or o- phenyl ) - 2- (2- et hoxy- 4- net hoxy- phenyl ) - 4- ne
t hyl - 4, 5-di hydr 9- 1HExamgkzol e,| t¥GiJ0 wdboacet ate salt;

and 26 45.0
5- (4- Chl or o- phenyl ) - 2- 02- et hoxy- 4- mg3.Boxy- phenyl ) - 4- pr
opyl - 4, 5-di hydr @- 28 5.5

55 0.7

15



1H i m dazole. 9. The conpound of claim1 that is
sel ected fromthe group consisting of:

WG 2(04/0a570r o- phenyl ) - 4- cycl opent yl - 2- ( 2- et hoxyPdF/RE1000%06211

10
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y- phenyl)-4,5-di hydro- 1Him dagol e, trifluoroacetate

sal t;

5- (4- Chl or o- phenyl ) - 2- ( 2- et h&}taimg- net hoxy- phenyl ) - 4- et
hyl - 4, 5- di hydr o-1 H m dazol e

5- (4- Chl or o- phenyl ) - 4-cycl opent yl met hyl - 2- (2, 4- di et hox
y- phenyl )atlle&st ofd EytHpAmd bbtet @l did#0h €6mpound of formula I

5- (4- Chl or o- phenyl ) - 2-[ 2- ( 2- fluorg%Fthoxy) - met hoxy- p
henyl ] - 4- propyl - 4, 5- di hydr o- dazol e

5- (4- Chl or o- phenyl ) - 2- ( 2=~i - 4- met hoxy- phenyl ) -
4-propyl -4, 5-di hydro- 1H
[ 5- (4- Chl oro- phenyl ) -4
- met hoxy- phenyl ) - 4, 5-
di hydro-i m dazol -1 -y -nethyllplpera2|n  -yl)-metha
none, trifluoroacetate salt;

4N&§mh4 Chloro phenyl) - 2- ( 2- et hoxy- 4- net hoxy- phenyl ) -4

rop
d‘f ?éz arﬁﬁa@tlﬁd@qnd@ambyte]dfm% thegroyp congisbing of hydrogen, -ORg,

BRl NOE RO Jedo2 1Rl o RO RRE e dlefl lover

]allyylspqumrtedjbleﬂ, qylcboalke'l hanone tri fI uoroacetate salt;

-.(4-.Chl - |)-2-(.2: et - 4- - 1)~ 4-
Ry reisce® BB BrospaRaare o O ATRR R e kG Mg o ca-cs
1 yI ) -oyeloanyDarl C4-C8 cycloalkyl;
§ ggkoro phenyl ) - 4-cycl opentyl net hyl - 2- (2- et hoxy- 4
phenyl ) - 4, 5-di hydro-i m dazol -
]RME kelbdePitbmahé gi’o‘ﬂl c@)néi&tlﬁ_rmfyﬂlqig@n 1dw¥d ArABIRAR Ql'k?l substituted

trifluoroacetate sa he conpound of cfaim

t hat iy Repedexsdpalkidm t he group consisting of:

R4 is selected from the group consisting of hydrogen and lower alkyl;

ﬁyl-Z-(Z-ethoxy-4

Rsand R are each independently selected from the group consisting of hydrogen, lower
alkyl and cycloalkyl; or

Rs and Rg together with the two carbon atoms and the bonds between them from the
benzene ring to which they are substituted form a ring selected from a 5- or 6-membered
unsaturated ring or a 5- or 6-membered saturated ring that contains at least one hetero
atom selected from S, N and O;

R7 is selected from the group consisting of hydrogen, lower alkyl and cycloalkyl;

Rg is selected from the group consisting of -CONRsRg, -NRsRg, COOR3, aryl, halogen,
lower alkoxy, morpholinyl and heterocycles; j '
Ry is selected from C1-C4 alkyl, -CH=CHCOOH, -NHCH,CH;R, -
N(CH,CH,OH)CH,CH,O0H, -N(CH3)CH,CH,;NCHj3, -N(CH3)CH,CH,N(CH3)CHj3,
saturated 4-, 5- and 6-membered rings, and saturated and unsaturated 5- and 6-
membered rings containing at least one hetero atom wherein the hetero atom is selected
from S, N and O and being optionally substituted with a group selected from lower alkyl,
-C=0-Ry,, '-OH, lower alkyl substituted with hydroxy, lower alkyl substituted with -NH,,
N-lower alkyl, -SO,CH3, =0, -CH>C=0CH3, and 5- and 6-membered saturated rings

containing at least one hetero atom selected from S, N and O,
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4-[5- (4-Chl or o- phenyl ) - 4-cycl opent yl net hyl - 2- ( 2- et hoxy
- 4- met hoxyphenyl ) - 4, 5-di hydro-i m dazol e-

wd 2mantsny| | - pi per azi n- 2- one; PCT/EP2004/006211

[ 5- (4- Chl or o- phenyl ) - 2- ( 2- et hoxg/- 4- net hoxy- phenyl ) -4-e
t hyl - 4, 5-di hydr oi m dazol - 1-yl]-(4-nethyl-piperazin-
Rl(ylls kelo@bd &80 group consisting of -N(CH;3)CH3, -NHCH,CH,;NH,, -NH,

4- Ch] or o- phenyl) 2- (2- et hoxy- 4- net hoxy- phenyl ) -4-e
mwthAmS amdmjererAylaadbl - 1-y1]-(4-pyrrolidin-

& 1% sab@c@(ﬁ ﬁ‘ghlnl‘l 11'0We} alﬁ(?! tI@HQ rlFJ?-lower alkyl lower alkyl substltuted with
4 4-Chl oro-p (2-'et hoxy-4 nethoxy phenyl) -

rhy:v,-amd@\m:rm}l@rl @11 tléla@(bWéhN 2,
G I SO L RE BEEASFD- (2- et hoxy- 4- et ho

XYy- F?e?yl) 4,5- di hydro-im dazo

1l-y 4- et hyl - erazin L) - et hangne:

[ 5- (4- Chior o- phe b 0%90&’99Iogﬁ]éﬂw@-rilﬁggtlﬁgﬂyqsﬁn%t ho

Xy- F?e?il) 4, 5I Slhygro||n1dazo

1l-y pyrrolidin y eridin- yl).-. ;

4-15- (4-&nl oro- pﬁ%WWP%‘ngy)gF{?ﬁEHtwer?ﬁ(ﬁ)-lga%%ﬁﬁg?cmd to
R cphsakl) - 4, 5- di hydro-i m dazol e-

1- cargonyl%-piperazin-2-one;
[5-(4- Chloro phenyl) - 2- (2 et hoxy- 4- met hoxy- phenyl ) - 4-m

et hyl - 4, - di hydr h ot cpg 111 1 (Fr¥nmal i &, ey cycloalkyl.
SIS

1-yl - plperldln-
[ 5-(4- Chloro phenyl) 2 (2 ethoxy 4- met hoxy- phenyl ) - 4-m
et hyl - dlhydrgbn1daz

| -yl]- ( A2 et hyl %%qrg]%qllﬁdlof ﬂa)\mr]m\%llheéﬂggg is gﬁ}&pted from the group
éoxﬂs'ﬁstlﬂlré'o@@ih@k? iRREYIRY; Z-fludraRttdRy ¥ind -OEHRORyatpheoyhq pakition.

- met hy - di hydro-im dazol e-
1- carbonyl ] - pi perazi n- 2- one. 11. The conpound of cl aim

1 that i§ selecteg E&Hﬁ&hﬁ%f AlBHA KRS, i99e18dted from the group

consisting of methoxy, ethoxy and trifluoromethyl at the para position.

7. The compound of claim 1 wherein Ry is selected from the group consisting
of morpholinyl, piperazinyl, piperadinyl, cyclopentyl, cyclohexyl, thiophenyl, isoxazlyl,
furanyl, piperazinyl substituted with at least one group selected from C1-C3 alkyl, -C1-
C2 alkoxy, -C=0OCHs, -SO,CH3;, -C=0, -OH, -CH,NH,, -C=OCH,NH,, -C=OCH,OH,
-C=0C(OH)CH,0H, -CH,C(OH)-CH,0H, -C=ON(CH,-),, -C=ONH?2,
-C=0ON(CH;)CHj3, -C=0CH(CH3),, -CH,C=0CHj3, -CH,CH(OH)CHs,
-CH(CH;)CH(OH)CHj and piperidiny! substituted with at least one group selected from
C1-C3 alkyl, -C1-C2 alkoxy, -C=OCH3, -SO,CHj3, -C=0, -OH, -CH,NH,,
-C=0CH;NH,, -C=0CH,0H, -C=0C(OH)CH,0H, -CH,C(OH) CH,0H, -C=ON(CHa),,
-C=0ONH,, and -C=ON(CHj3)CHj3, -N(CH3)CHjs, pyrrolidinyl and piperadinyl.

8. The compound of claim 1 that is selected from the group consisting of:

5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-
dihydro-1H-imidazole; '

5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-dihydro-1H-

imidazole;



[ 5- (4- Chl or o- phenyl ) - 2- ( 2- et hoxy- 4- net hoxy- phenyl ) - 4-i
sobutyl -4, 5- di hydro-i m dazol -

wd2mb)e267s et hyl - pi perazi n- 1-yl)-net hanone; PCT/EP2004/006211
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4-[5- (4-Chl or o- phenyl ) - 2- (2- et Bdxy- 4- net hoxy- phenyl ) - 4

-i sobutyl -4,5- dihydro-imdazol e-

1-car l§d|4y¢l}lom pengbidacy2ldrryl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-

ﬁb%d ) or o- phenyl ) - 2-(2- et hoxy 4- et hoxy- phenyl ) - 4-i

?2115 di hydr o-i mi dazol - 1-ylI]-(4-pyrrolidin-

1-yl - pi p&ratiierolphehyhPeChsalnexyes-methoxy-phenyl)-4-pentyl-4,5-dihydro-

[ﬁ%@ Chl or o- phenyl ) - 4- cycl ohexyl - 2- (2- et hoxy- 4- met hox

yHgRUASA%/e 4, 5. di hydro-i mi dazol -

1 yl ] 4(r§u 5 ylchRrRBR&H )R- (Zethby ih -
CZBOJSO ph eng @WQ c§/cl ohe&?ﬁﬁ&w&wﬁgl s dmﬂytdrh0 HH

@ngdamienw )- 4, 5-

e e s B S e e e el

¢-5phibygnioy HidHirbidadolay dr o- i mi dazol - 1-yl]-(4-pyrrolidin-

1-yl - piperidin- 1-vl)s hanone

(57 (4" e e RE Oa‘efr“oglmxxphﬁmw pREhyruty)-4,5-
dthypfoe pitimAddzolegli hydr o-i m dazol - 1-yl ] - (4-pyrrolidin-

éa|y|t d pgr IétdéhIforo phenzfl_) ge(ghcygﬁ)ﬂgxyl te{liyfl)I 51(82r g%%i;—%t methoxy-phenyl)-

43 alﬂya;enqmnmsml) 2- (2-i sopr opoxy- 4- met hoxy- phenyl )
-4-propyl -4,5- di hydro-im dazol - 1-yl]- Eperazm-
€

1-yl - met ﬁdﬁ&i@oromheﬂylar@r@aﬁﬁleqxa(té’em@mwy phenyl)-4-methyl-4,5- dlhydrO-

E](ﬁ_lérﬁagg:le?l’u%]@}g%)ét]a}e A1c¥g] opentyl met hyl - 2- (2, 4-di et ho

eny drozimdazol - 1-yl]-(4-pyrrolidin-
1-yl - pi pé«#ditderoiphghyH-25D Fettooayet-mithioklyphemd p-dipadeyl-4,5-dihydro-

?g'lfrudﬁ‘??oro phenyl)-2-[2-(2-fl uoro-ethoxy) -4-nmet hoxy-
phenyl] 4- propyl - 4, 5-di hydro i m dazol -

1- yrrolidin- 1-yl-piperidin-_1-yl)-nmethanagne,
tri f | aor ag% gompunggficlaim 1 that'is selected from’thé group consisting of:

5-(4-Chloro-phenyl)-4-cyclopentyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-
1H-imidazole, trifluoroacetate salt;
5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-ethyl-4,5-dihydro-1H-
imidazole
5-(4-Chloro-phenyl)-4-cyclopentylmethyl-2-(2,4-diethoxy-phenyl)-4,5-
dihydro-1H-imidazole;
5-(4-Chloro-phenyl)-2-[2-(2-fluoro-ethoxy)-4-methoxy-phenyl]-4-propyl-4,5-
dihydro-1H-imidazole
5-(4-Chloro-phenyl)-2-(2-i -isopropoxy-4-methoxy-phenyl)-4-propyl-4,5- dlhydro-
1H-imidazole;
[5-(4-Chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-
dihydro-imidazol-1-yl]-(4-methyl-piperazin-1-yl)-methanone, trifluoroacetate salt;
4-[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-propyl-4,5-
dihydro-imidazole-1-carbonyl]-piperazin-2-one;
[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-propyl-4,5-dihydro-
imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone, trifluoroacetate salt;



12. The conmpound of claim 1l that is selected fromthe
group consisting of:

wo 2404092571 4- Chl or o- phenyl ) - 2- (2-i sopr opoxy- 4- Nt TIBR00H606211
enyl)-4-propyl - 4,5-di hydro-ioygazol e-
1- carbonyl ] - pi perazi n- 1-yl}-ethanone;

[5 (4- GﬂFslg@cmw&;shénﬁy -1 22 8RRy ANAXHoAy-PREAYOXA pRIPS YIS} dihydro-
h@@@loflylh(dmhylrplmrym{ld Y12 methanens - et hyl ) - pi per azi n-

[-yl]-me r
1 .{4s Ei‘?ﬁp%ﬂor otph%ry nt@ c9§8§é2r@§elt?rh 1t24(2 ethqey-d-methoxy:phenyl)-
#s 54(41Ih$dlbutrydaz¢1 5-Y11ﬂ(4hmdr<mdmfil d/iwqieeldln-l -yl)-methanone,

%rﬁaor bon?/aér | perazin- 1-yl }-ethanone; ]
ROt ¥ bhenyl ) - 2- (2- et hoxy- 4- met hoxy- phenyl ) - 4- i
sobutyl -4, 5- di hydro-i m dazol -

3' ; ?/:c ? ;}543&% égégé\%ft a1r¥1| 1)’[hgtI 1Fs) %élggtlecli] frog'n_ 1¥1|e ]g;or{l?)tcro]gsqgtpneg’of'
[ 5- (4- Ch|4£[SC(4Rflﬂ6%L1)heByl§2 &lchRety indTRY IR e BBLAY nhetHory -

3- et hyl - but
phenyd)- ﬁﬁdhbyirrmlmple’rL-%T?OFp’ll]pI@péfﬁlﬁ-Z -on§j| - net hanone,

o LI BRI st dmekong ey 45 i
ngagﬁ hyl]-(bungt]é%lzplperazm-l yl)-methanone o
LS O Y O SRRl ) SRR BB SFLMILOIST 45 o

@rﬁldékoﬂl §l']ftl4my%ﬁtlﬁil-ﬂ-§lllflh)erldm- -yl) -methanone;

- 4 [id 1
[4y MR A AR e AT A N

15 dl)azéifﬁ @dr@é(rg)ll BEd&%a0)- one

|d|n 1-yl - pi peridin-1- met hanone;
[5 (4- Clwl[iz-(‘b%hmmpb?nﬂ) éywlonmtylr%& h%pxw(rgetb@xmml) 4,5-

TR BRI syt e o BIAOTS; ) i e

n- 1- yl ) - i {(h&htore-phenyl)-4-cyclopentyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-

gﬁnégfq]%fdor yli'??ﬁ-??(-'p%gfiéiﬁ- R TN R0eay! ) - 4- (

20 4-[5-(4-Chloro-phenyl)-4-cyclopentyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-

dihydro-imidazole-1-carbonyl]-piperazin-2-one;
[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-methyl-4,5-dihydro-

imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone;
[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-methyl-4,5-dihydro-

25 imidazol-1-yl]-(4-methyl-piperazin-1-yl)-methanone; and

4-[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-methyl-4,5-

dihydro-imidazole-1-carbonyl]-piperazin-2-one.

11. The compound of claim 1 that is selected from the group

30 consisting of:
[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-

dihydro-imidazol-1-yl]-(4-methyl-piperazin-1-yl)-methanone;
4-[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-

dihydro-imidazole-1-carbonyl]-piperazin-2-one;



10

15

20

25

30

35

4, 5-di hydro-im dazol -1-yl]-(4-pyrrolidin-1-yl-piperidi
n- 1-yl) - met hanone; and

WO 200640280 or o- phenyl ) - 4- (2- cycl ohexyl - et hyl ) - 2P RERI0DOB06211

y- 4- met hoxyphenyl ) - - 49 -
4, 5-di hydro-im dazol -1-yl]-(4-pyrrolidin-I|-yl-piperidi

n-1-yl) - petdheRerephekdl)-2A(2-ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-
phar maceut i cal c lngOSI ti onwhich conprises at | east one

S dagel-d ot Bt pmelie-d npdipfadin-f wmethanone; R

erein

the or oul (BolokERGEAEILIAThERAG Y- AaL AR, LALLM, 5
diB@iR-HREazol-CDR(4Zmethyl - pg:era,ZImH}’ll)emeﬂmmeﬂeLJor omet hyl ,

I I k

Cﬁi‘?‘;@ (ﬁf%" a3 AhREC Mo methoryphenyd-4.5-
;cafBbn ekydin- hed

gyc}:/l oal k§l d%q CA- c%”’p?iu 0 |%t0|tn-ap > itso- %09289; i

sel ect ed¥fo kOFféplg%(f) 5@%@%&’}'&?‘8@%?}%@6@3“%9@&%4,5-

lhilito-inhiQNRI- 18} KVA-p SR L&tl%ﬁ’pé@wu&,yl)aﬁeth@ﬁ@ﬂeoal kyl

R4"is selecte romthe up consi sting of

and | owe5-gd-kloro-penyhP- lsap@p@msﬁ mﬁb@@é%@m)r‘ypropyl -4,5-
SRR AR UL RO LR, R
talg carbon atons and the bonds between them fromthe
DENZENE 14 G B S L e -
Gihy@fo-Bnidessda r |l pipetadinal -§tinfethagohd) atiflecnoiatanssalt, | east
one hete {50(4 Chloro-phenyl)-4-cyclopentylmethyl-2-(2,4-diethoxy-phenyl)-4,5-
dihydro-imidazol-1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone, trifluoroacetate
salt; and

{5-(4-Chloro-phenyl)-2-[2-(2-fluoro-ethoxy)-4-methoxy-phenyl]-4-propyl-
4,5-dihydro-imidazol-1-yl}-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone,
trifluoroacetate salt. 4

12. The compound of claim 1 that is selected from the group
consisting of:

1-{4-[5-(4-Chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-propyl-
4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone;

[5-(4-Chloro-phenyl)-2-(2-isopropoxy-4-methoxy-phenyl)-4-propyl-4,5-
dihydro-imidazol-1-yl]-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-methanone, trifluoroacetate
salt;

1-{4-[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-
dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-ethanone;

[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-
dihydro-imidazol-1-yl]-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-methanone, trifluoroacetate
salt;

[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-(3-methyl-butyl)-
4,5-dihydro-imidazol-1-yl]-piperazin-1-yl-methanone, trifluoroacetate salt;

4-[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4-(3-methyl-butyl)-

4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one;



atom selected fromS, Nand O R7 is selected fromthe
group consi sting of hydrogen, |ower alkyl and

wa@ywsoaedsky | ; Rs is selected fromthe group consPGL/EPIIN4/006211
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of - CONRsR 6, -NRBR , COOR7, ary80,- hal ogen, | ower
al koxy, norpholinyl and heterocycles; RO is selected

f r om C1- G4-(atGhidro-pheniHERaRIhoxyNHDI R Re hyl )-4-dea@H4,5-dihydro-

G SR BT Rk o e g

6 nmenber g4-Butflgs-(4- aﬁldr(ﬁpﬁdmsfgt%‘@ anskysadtnatsidndh-4a8dihydro-
east one hetero atom

- d talnin
ﬁ?%;ﬁ? Yfﬂd“ e lé?rgﬁ]zy iper g!-fs-abéaet AAES, N and O and
Fslonm gI 8 %te FqnaiﬂywrosfsﬂeﬁmMtey%ﬂ)h&wl&eﬂlymqgreﬂﬁséy%hq%fhoxy -phenyl)-

stibditydea- mldaquﬂ ﬂw-@xgrohdlmleyl mpﬂfsdmdwti)smetham@@ with
-NH2, NI fe
and 6- ner#g\g?edﬁ satur a’(lggg(rgdrﬁhoxyé 6%6%%?98%1) 43 g?é%‘ﬁébutyl)'

e -dihydet-omidad| ey 364 by monid- N g Gin i y0)- megmhent antl
f th O -N - CH2NH2,

TN, o B e a5 SROPT g 2o hogy-+-nelfoxy-
getergl)-a-dihoaroHmilleor -yal- (aypyrrolidhi1 -yl MigesdRr- 1 31)kiéthanone.

| ower al kyl substituted wth hydroxy, and | ower alkyl
substituted with NH2 or a pharmaceutically acceptable

sal t o3 eShRimtaBanRAS oor@fb‘gltﬁnm HREMHdeE & 1kt one compound
accept abl e exci pi ent. Conpounds according t

salpeied frsm 8 canpeunt afdommulad medi canent. 15. Use of a
conpound of formula I for the pregaration of a

medi cament for the tr eatlgent of a|di sease based on the
i nteraction of MDM2 pr ot th 53-1i ke peptide
wher ei n :\g_@x
R, ’
Ci |

wherein

X1 and X are each independently selected from the group consisting of hydrogen, -ORs3,
-SR4, -NRsRg, -CONRsRg, -COORj, halogen, nitro, trifluoromethyl, lower alkyl, lower
alkyl substituted by Rg, cycloalkyl;

R, is selected from the group consisting of C1-C8 alkyl, C1-C4 alkyl attached to C4-C8

cycloalkyl and C4-C8 cycloalkyl;
R, is -C=0Ry;
Rj is selected from the group consisting of hydrogen, lower alkyl, lower alkyl substituted
by Rg, and cycloalkyl;

R4 is selected from the group consisting of hydrogen and lower alkyl;

Rsand Rg are each independently selected from the group consisting of hydrogen, lower
alkyl and cycloalkyl; or |

Rs and Rg together with the two carbon atoms and the bonds between them from the
benzene ring to which they are substituted form a ring selected from a 5- or 6-membered
unsaturated ring or a 5- or 6-membered saturated ring that contains at least one hetero
atom selected from S, N and O;

Ry is selected from the group consisting of hydrogen, lower alkyl and cycloalkyl;



Xi and X2 are each independently selected fromthe
group consi sting of hydrogen, -OR3, -SR4, -NR5R6,

WO aosiReé; - COOR7, hal ogen, nitro, trifl uoronepdmyEP2004/006211
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| ower al kyl, | ower al kyl substistuted by Rg, cycl oal kyl ;
Ri is selected fromthe group consisting of Cl-C8

MKy beledtdd fﬁém&h&gﬂouptcbﬁ(ihﬁ‘@ of OCONm GCY®R;RaIGYORANREY], halogen,
R3 is selected fromthe

- C cI oal
34‘666‘[)&1 HW&‘ a‘ﬂ)b&Feé@‘é’ﬁe 1ower alkyl, |ower alkyl

%%Eél&dﬂé@ﬁioﬁ)CBC& all§Md e 1aab oy, »Nﬁ@HﬁHiRl ect ed
fromthe &ﬂoup consi St n% of hydrdgen and [ower al kyl ;

RS (GHLIRAMICEASR O dbffe si)élﬁzp 2 cted fromthe
rou r :
gycl gal E i 3)%9%1{2‘&(:%}/)%% ?\al\?fnst %Mﬂé BoTEhHpE

at ons sanuchtetd]mdmmaksrdmi 5\,%1(1 6t hmmlfer@m:tgs&ohmhm@a leashgne hetero

7 om 41 HERest I RRIERSHO D& v 8 B 5 pf o OlgP Ve optionaly

6- rren‘@@bﬁ%té@%&tgadug smﬁd@&mqm&a&lm g=0- RfiletOHnR)wer alkyl
hetero atom selected fromsS, N a R7 is sel ected

f r om tSHestted pithdydroxy; W&ebﬁlkwnggmd Withwa¥Hza Nelawes abyl,

~C>éCO|\IoaSb¥¢HNRO SCF]‘E oL t@ﬂ Jl{doynah@% HEA e § Qﬂéﬂa&(i' g%s @bntaining

al ogen, lower alk

. mor phet lengtlonadﬂdteneatem;n@teééroms Nandéhect ed from

R b oefe s T Yoy O, i,

Mﬂﬁ)@-ﬁrﬁ-ﬁ[ﬂéx@kﬁyﬁgﬁd sat ur at ed 3 5- and
ol TR Era T ol BB Al g el b TV Han B subse e wio

WpGoR ) na:fdh@w@ﬁ&lﬁﬂ%u%tﬁﬁﬂeﬂ $v1ﬁ16NH9t ed fromS, Nand O
and bei ng optlonall¥
or a pharmaceutically acceptable salt or ester thereof,

and a pharmaceutically acceptable excipient.

14.  Compounds according to anyone of claims 1 to 13 as medicament.

15. Use of a compound of formula I for the preparation of a medicament for the
treatment of a disease based on the interaction of MDM?2 protein with a p53-like peptide

Cl I

wherein

X and X are each independently selected from the group consisting of hydrogen, -OR3,
-SR4, -NRsR¢, -CONR;sRg, -COOR5, halogen, nitro, triflioromethyl, lower alkyl, lower
alkyl substituted by Rg, cycloalkyl;

R; is selected from the group consisting of C1-C8 alkyl, C1-C4 alkyl attached to C4-C8
cycloalky! and C4-C8 cycloalkyl;

R;is -C=0Ry;



substituted with a group selected from | ower alkyl,
-CCOR, -0OH |ower alkyl substituted with hydroxy,

wo oowen0alkyl substituted with -NH , NI ower al RgI/EP2004/006211
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-SO2CH3, =0, -CH2C=0CH3, and 5-52and 6- nenber ed
saturated rings containing at |east one hetero atom

S iestleded fromthe giduprAnditing d@ihgd®gbgddbwer dkdmotlkealkyl substituted
r p nSLl a‘ﬁjlﬁ' g O -N(CH3) CH3, - NHCH2CHZNHZ2, - NH2,
oépjﬂh ‘? pi perazinyl; and Rn is selected from

k oMedt cﬁfrlsmlth condhbti W hy@los¥h and RVRE 2Bk kY|
?l{fblstltu%ed vmt?]gﬂr?'dgrcg?(y Ifa%nd P’ovc\)/lgr gn kyl sabgtltut ed

aRd BeRrefach lwaeme@ml@qm fromdbe groaplcensisting afhydrogen, lower

?‘Eﬁeﬁgnsease s 4 ;:elulsep?glcio; glr Q?i t/g 8: ?o:ndé? vvhir7e| 'rllhe

iRnead tRsdogedlsr cdthicthe beo carbow etoms and the bonds between them from the

benzene ring to which they are substituted form a ring selected from a 5- or 6-membered

unsaturated ring or a 5- or 6-membered saturated ring that contains at least one hetero

atom selected from S, N and O;

R is selected from the group consisting of hydrogen, lower alkyl and cycloalkyl;

Ry is selected from the group consisting of -CONR;sRs, -NRsRgs, COOR3, aryl, halogen,

lower alkoxy, morpholinyl and heterocycles;

Ry is selected from C1-C4 alkyl, -CH=CHCOOH, -NHCH,CH,R,,

-N(CH,CH,OH)CH,CH,0OH, -N(CH;)CH,CH,NCHj,

-N(CH3)CH,CH,;N(CH3)CH3, saturated 4-, 5- and 6-membered rings, and
saturated and unsaturated 5- and 6- membered rings containing at least one hetero
atom wherein the hetero atom is selected from S, N and O and being optionally
substituted with a group selected from lower alkyl, -C=0-R;;, -OH, lower alkyl
substituted with hydroxy, lower alkyl substituted with -NH,, N-lower alkyl,
-SO,CHj3, =0, -CH,C=0CHj, and 5- and 6-membered saturated rings containing
at least one hetero atom selected from S, N and O,

R is selected from the group consisting of -N(CH;)CHs, -NHCH,CH,NH,, -NH,,

morpholinyl and piperazinyl; and

Ry; is selected from H, lower alkyl, -NH,, -N-lower alkyl, lower alkyl substituted with

hydroxy, and lower alkyl substituted with NH;

or a pharmaceutically acceptable salt or ester thereof.

16.  Use according to claim 15 wherein the disease is a cell proliferative disorder..

17. The invention as described above.



