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bind p53 and inhibit it A \ftyNt@N{ransactivate p53-
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ubi qui ti n-dependent deg atati'on of 15 p53. p53 can
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(E2F) is dysregulated in many cancers. Frequently 20 .
occur p5Ng arahrehpyrestef protein ihat plags pdemibilkeblpibpibiection against
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15 | 853? rl%%tclag rz!lct(n?aitg ’the%r;&)lrets)s%glll %fc' fhe% ege%%, thEsS 43}5%8 ﬁiezc%?lﬂlar level
of MDM2 protein. This feedback control loop insures that both MDM2 and p53 are kept
at a low level in normal proliferating cells. MDM2 is also a cofactor for E2F, which

plays a central role in cell cycle regulation.

The ratio of MDM2 to p53 (E2F) is dysregulated in many cancers. Frequently

20 bccurring molecular defects in the p16INK4/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. MDM?2 antagonists, therefore, can offer a novel approach to cancer
therapy as single agents or in combination with a broad spectrum of other antitumor

.25 therapies. The feasibility of this strategy has been shown by the use of different
macromolecular tools for inhibition of MDM?2-p53 interaction (e.g. antibodies, antisense
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-Xjand X, are each independently selected from the group consisting of hydrogen, -ORs,
-SR4, -NRsRs, -CONR3Rs, -COORg, halogen, r;itro, trifluoromethyl, lower alkyl,
lower alkyl substituted by R;q 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;
" Ryis-C=ORy; . ,
R3 is selected from the group consisting of hydrogen, lower alkyl, lower alkyl substituted
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. Disclosed herein is at least one compound selected from a compouﬁd of formula I

and the pharmaceutically acceptable salts and esters thereof, wherein

X1 and X, are each independenﬂy selected from the group consisting of hydrogen, -OR3,
-SR4, -NRsRs, '-CONR‘]Rs -COORy, halogen, nitro, tnfluoromethyl lower alkyl,
lower alkyl substituted by Ry, cycloalkyl; ‘

R, is selected from the group con51st1ng of Cl-C8 alkyl C1-C4 alkyl attached to C4—CS '
cycloalkyl and C4-C8 cycloalkyl;
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?‘ @ FUSOREEL hyl, lower allyl, |ower alkyl substpé&tkethotroos2it
by Rio, cycloal kyI . R is selecteed fromthe group
con isting of C- c8 al kyl, Cl-C4 alkyl attached to
1 @ygIR@aI kyl, and C4-C8 cycl oal kyl ; WD

20 / EP200410062 4
sePIS%%%ﬁ@?t?gﬁ%‘T B R 08R o el s it e sustived
al kyl, IRy, and kydloéllqja]st ituted by R8, and cycl oal kyl ;
R4 S; %gl ethtlﬁ_d om the group consisting of hydrogen
Swerctat Kom RSIWOR@SB@&OM%MQMMIW

| f d
Z Ie klisliﬁngglg a(f:fil)%ﬁ}cg ';ﬁl@%ﬂ&b?lﬂ?%gl% g %xgn LH)re ?(%WSE ing Pﬁgdrogen, lower

two car Bgﬁ’la@‘bﬁmcféﬁibykbe bonds betvveen them fromthe

benzempg & hey are subst ed forma rin

se Iu%ct e S%rtr}% eg ‘\éﬁ‘ %@ﬁﬁ@f‘g@ ?ﬂdstg? E]?%qsé?ftWF‘H‘gth%‘P%"m the
a 5- or bﬁnzmnhﬁngﬁﬁhﬂ]ajraﬂzﬂhbwufeh%nﬁﬁ’ gse&cé& from a 5- or 6-
|l east one ro atom sel ected fromsS,

sel ecte 8’6’?} YSaFAEh RS A5 A St Ph@'mﬁfmm sﬁ@antedirmgéhat contains at

al kyl areastamelhe@fmom Bedrdy %gllne%g%ﬁbg;nylt he or oup |

gﬂzl Stl %QOf - CONRSR6
sgleRGd fromythegonp ﬁﬁwmmg of bydrogen, dbwex: all dnd cycloalkyl;

fstsﬁ ’_g%ﬁﬁ%ﬂ}\%%u CHE%% N‘ﬂcﬁg%&{b aryl, halogen,

N( CH3) dm}ﬂkﬁﬂ@&pﬁolm&@dﬁb@%c&cké 5 andd66manber ed
- an -

e Pl AR R el HGdH Bt mt om

and. Eé?ﬁmgé?gg‘ﬁla‘?zﬂa@%?sf. PR 0, ©
select & zﬁlhb}/(&kﬁ%,-sﬁtuﬁtm%, 5- & GinasAberad Kgs, and

subst i r al kyl substituted with
-NH2,. NF1 ower W é&@%ﬁ %y epngscentaiypgiatieast one hetero

and 6- atomd eshexdirs thieHeBdrs Atdmh NOSIGRH fbh]
one heterq atom selected from S, Nﬂbrgsngﬁ?dd&a%mgol’m“auy

Sel ect S¢pst wWiihagpupisel eﬂNﬂ-lﬁHdeMHﬁlkyl NEZ0-Ryy, -OH, lower alkyl
nor pho d Rl e
rom bR aN DB, Dier qudfuSisited ik b Koy atior,
-subst i tSﬁz@dH;y\FOh CH2C=OCH3, and 5- and 6-membered saturated rings containing
at least one hetero atom selected from S, N and O;
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When R; = H, the compounds of the formula [ may exist as a mixture of 2
stereoisomers IA and IB. Therefore, this disclosure includes these 2 i isomers (when R, =

H) The cis isomers of I are preferred.
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‘wherein
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alkyl substituted by Ry, cycloalkyl];
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-+ Ry is'selected from the group cousisting of C1-C§ alkyl, C1
cycloa.lkyl and C4-C8 cycloalkyl;
R;is -C=0Ry;
R; is selected from the £roup consisting of h
by Rg, and cycloalkyl;

-C4 alkyl attached to C4-C8g

hydrogen, lower alkyl, lower alkyl substituted

Ry is selected from the group consisting of hydrogen and lower alk;(l'




R2 C1 wherein Xi and XZ are each independently

sel ected fromthe group consisting of hydrogen, -OR3,

-SR4, -NRSR6, -CONRSR6, -COOR7, hal ogen, nitro,

trifluoronethyl, |ower alkyl, [owar alkyl substituted
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Rio is selected from the group consisting of -N(CH3)CHs, -NHCH>CH;NH,, -NH,,
morpholinyl and piperazinyl; and
Ryy is selected from H; lower alkyl, -NH;, -N-lower alkyl, lower alkyl substituted with

- hydroxy, and fower alkyl substituted with NHs - - - e

- or a pharmaceutically acceptable salt or ester thereof,
. and a pharmaceutically acceptable excipient. .

In a third aspect, there is provided compounds as defined above as medicament.
Ina fourth aspect, there is provided use of a compound of

formula I for the preparation of a medicament for the treatment of a
disease based on the interaction of MDM2 protcln with a p53-like peptide
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Riois selected fromthe group consisting of

N( CH3) CH3, - NHCH2CH2NH2i -NH2, norpholinyl and
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-t YRsptusated sing st & Subeenidhbead L .ected frama 5- or
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ggltura € rff% tN#dnt ai ns at | east one hetero atom

Isctleck S o ,
cli M fe ghhiy %ngrstmg of hydrogen, lower alkyl and cycloalkyl;

- Ry is selected from the group consisting of -CONR;R,, -NRsRg, COOR;

-lower alkoxy, morpholinyl and heterocycles; e
- Reisselected from C1-C4 alkyl, -CH=CHCOOH, -NHCH>CH;,R 0,
| ~N(CH2CHzOH)CH2CH;0H, -N(CH;)CH,CH,NCH;,
-N(CH;)CH;GH;N(CH})CH:,; saturated 4-; $- and 6-membered rings, and

aturated and unsaturated S- agd 6- membered rings containing at least one hetero

atom whcr;in 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—lo“;ar alkyl
-SO,CH;, =0, ~CH,C=OCH;, and 5- and 6-membered saturated :
at least one hetero atom selected from S, N and 0,
Ryo is selected from the group consisting of -N(CH;)CH,, “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 phatmaceutically acceptable salt or ester thereof
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R7 is selected fromthe group consisting of hydrogen,
| ower al kyl and cycloal kyl; Rs is selected fromthe
group consisting of -CONRSR6, -NgsR6, COOR7, aryl,

hal ogen, | ower al koxy, norpholinyl and heterocycles;
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and 6- nenbered rings cont

at om \/vhgil_rrﬁl n the heterq atomjis selected fromsS, N and
0 and ber HEEBhtIPes fugring ghloripe, hreming ehiodingr oup

sel ected fromlower alkyl, -GO0-R 1, -OH Ilower alkyl

‘subst i t (fHettrovatom ke iy atd:@yﬂéctéd t’r)zslm NU@%hutht ed with
- NH2, N-Iovver al kyl, SQ2CH3, 0, C- OCH3i and 5-

and 6- mejrh ra S ont al at | east

one het er 60 ’teeo?r?gge g{”écgnﬁ?%‘ﬁ’tcgc ‘gabg‘mﬁi’%mfiﬁmmd to inhibit 50%
seld@spercific ornastmed getoiity. dOpsianthienfeastiredNHEINR)ICH is described

- Nisigbi , -NHH, norpholinyl and piperazinyl; and

-Rrr is seIectedfromH | ower al kyl, -NH2, -N-|ower

al kyl , , wi‘r al kyl substituted with hydroxy, and
| ower aﬁﬁ?’l ?ﬂ 4 firaight-ghained\biz brandredssaturated aliphatic hydrocarbon.

phaLomecikyic @fdlips gerqealte alﬁ'ﬂD%roﬁf)? ﬁr?c! ﬁu:lutdg ?1# %11 éﬁyl propyl,

"Ef fecti neans an
"t o"pPERE i.:i)utygo Ly @Wa?‘é’“&ﬂ -ReABILi e, @Id)lhqahb@rsGaicrally, IOWer atkyl is
dlpteﬁsdnlgr(ilpcqlamg, atna%&g&)yéfgﬁm ?]E*'LJ ect being ,
treat ed. "Hal ogen" neans-fluori ne I ne, brom ne
[ odl“g:e aﬁ% Lro atom neans an at om sel ected from
N, ygoalkyEoyeans anapearpmatie,epastitlbeor omplefalyshivgated cyclic
paatiphetit hydooatboursdoupespntaigie BaoigithRist 50% of a

specifi c measured activity C50 can be measured

i nter S _desc bseque
denotes a S?LS%I ﬁ‘tlca??t%? 38 ﬁ%ﬁé@e‘iﬁt Rﬁfgﬂgﬂsamfated non-
alargmatic mohvwemmbmmdlc&mg filoly/ 1 'to 3hewpsatélBd §dlected from

ol d_include. net hyl .. ethyl, propyl,
|so@opyw Oq':é?ﬁ?ﬂg)ﬁ bi“wﬂy BEntyl . hexyl, and

the |ike. GEneratIy, | ower al kyl is preferably cC1l1-c4
al kyl, and nmore preferably C1-C3 al kyl. "Cycloal kyl"
means a non-aromatic, partially or conpletely
saturated cyclic aliphatic hydrocarbon group
containing 3 to 8 atons. "Heterocycle" neans a 3 to 10
menber saturated or partially saturated non- aromatic
nmonoval ent cyclic radical having froml to 3

het er oat ons sel ected from
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ni trogen, oxygen or sulfur, or a conbination thereof.
WD 2005/ 002575 PCT/ EP2004/ 006211 -6 "Akkoxy" denotes

W@2F/R82575 " Lower al koxy" denotes - U1 ower al kKy#CGT/EP2004/006211

"Saturated 4-, 5- and 6-nenbered-rings" refers to
cycl oal kyl structures having 4, 5 and 6 carbons on
t he riaiRost'rdsabtes e)-ailed pELdwarellyoxySdewited € aldwer atdygy
refer to cyclobutyl, cyclopentyl and cycl ohexyl

r es pacsta%ur%tjeg 4- % a%lg %ﬁ&e@ fl{xé%asi"gite{ért@t thﬂcgpﬁx%ctures having 4, 5

nbere S COﬂt al ni ng atom
vm@r€e¢amb<m@m¢h@ eng S‘au@mq, seSB@IU@@IUe SpediBeally, thay aefer reyclobutyl,

r having 5 and 6 carbons
oﬁﬁcgﬁgm??%tgd %?ggg w{c}gch that the ring may be
saturated or unsaturat ed, i.n seach such

st r uct YRtEratss AT snpriuEiRel %ranfi%d“?fég‘“é ngg%g@tam@)géi%pggne hetero
Oftomattiéth &gk 1fterd A8cHh B &ddcedd feom SO Hdr@hiedirech & d:)mgs structure

e e
pysetatdtet], aad whpteesdadh sech piuperacimans omr @ttelol hetsro atoms.
)%arérﬁil% of 33 %rétg% 9%%|aﬁireat%jtp a'ﬁ?%etﬂgfnﬁéleh% gg E@rﬁ&ﬁﬁ{%eat least one

refer a conven g
dfetdfro atom wherehmilic hgtezo @fanbr@)syllectg &op, S ieedh Ocage érnsohdme

r dabgle. properties ‘of
lﬁ%é}gdgnrgﬁgfpn%lﬂ &%‘g@{ FI ?’Hdééé%ggzﬁél ea\?ed in vivo (in

the grganism to the 15 corresponding act.iv

car bo??lﬁ?reaféetiféﬁllmaﬁ?@ataﬂ% s ﬁ.cgﬁ Belly osffifief gompound

Ltﬁ&"oﬁflu1§$h§whﬁg BQELrbbﬁ Qﬁhp Weiivh &fters phainReBioldgial effectiveness and

. Cogﬁ%‘g > %XS&@P ﬁg%sarOf P‘réoalglg 7o th}gnor%qmsm)tothem

'eiorreqiondir@ranmcabbxﬁaiacﬁzmage Forms and Drug

Delivery Systens (6th Ed. 1995) at pp. 108-109;

ARGl Lttt By o

anmm@ualucoalpbyncbas emléebl‘leelnizﬂsxgn crfé’ﬁr@drggs d3undgaard H ed.
Fb‘é@f?: @@?} S@g};zf}o tatﬂd)\géé? Be. S8 Ftﬁn‘ﬂﬁceuﬁéﬁqj&q 6L £6:01% and Drug

retal i ol ogica fectiveness and

dier Pestoms (GGnEA K9 atipiels 0811 0P nErogseansil arsihefit 3l of extbook of

el Wi TSk velopMctl (2PBRE 8 998 attppx1 52-09Dani ¢ or

|norgan|c .aci ds or organic or |norgan|c bases. Sanpl e

aci d dition.salts includ se 25 deriv

mor o LSBT g derPPRDI A JERTP BT i SRY TR RS
&ﬁbdiaddiﬁ&{ sl dhat retaidi the bsdlbglwlleﬁfea(tveﬂesssamufpanpmmfaﬂm

 RBGRRIGHT S B0 Gl Gt o R opis o

Sadriganit acidaoi ahgametoln aumergenit bme& Sampile amchdldtbtloramltd include those

a , d;
fd‘éﬁg#&%rgrgcllﬁér%anﬁ %u?lf éghy(%&lhh?r ca!‘fébcg hgldﬁ:g)gllntﬁ%cgér;cﬁcg hydrom ic
sald; sulfuris asith su}fmw apéd,iphesphorio ﬁmémﬁd mitmiacis ard dogggerived from

gin sucﬁgs l‘f@ﬁl@ﬁﬁ@?ﬁénﬁw LAByRY dERXindARine o hic@sid, oxalic

exanpl e, r amet anmoni um

ac1d succnnc a01d c1tnc acid, mallc acid, lactic acid, famaric acid, and the like. Sample
base-addition salts include those derived from ammonium, potassivm, sodium and,
quatemary ammonium hydfoxides, 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.



hyeooydd@,s;Chem cal nodification of a pharmaceuti cal
conpound (1.e. drug) into a salt is a technique REI/EP2004/006211
known to pharnaceutical chem sts td obtain i npr oved

physi cal i1t hygroscopi city,
f1 owahi | |P?13g%%%ﬁ§g%“cl¥baﬁ°?lf aglsf SUoh acasggallpaggeptapje carrex,

g |s§1(c’@‘len§g‘ m@marphanmlcr@d:all@@s &@ﬁﬁﬁs?gﬂén@flggnon—toxic to the
EMEEN 8IS, . an
P i s 208%1005@%0‘%8%‘@#5&3@}%%%91 -7

" Phar mac% EI cal lly acceptable," such as pharmaceuncatly
accept abPEEUMEde s in é%t@t@d]@lkylemans theaths substitution can occur at one

phapmuon mgitialslayid aﬁﬁ%t{)ﬂl&lr@ls@ Hl?dlﬁéi@(ﬁ x? db\é 1tuents at each
th t.to_wh
consRthfioh St A iR deny Slasted rom dor Ut

substituted al kyl, nmeans that the substitution can

occur af ‘Greeapevticatty effqoist bhosramd, cokﬂﬂoﬁﬁé iPARBFINREE with this
| oA b Al B B Sl SR e e prevty el

site qﬁr e | ndependent STRRYURG that s eitprtive bo pravewy alleviate or
optYHEra %Symﬁ@ﬁ@fﬁﬁfmm blypmfofng(‘thd: M&vﬁ«ﬁpblﬂlhe sObjed being treated.
c oripeaerptingtionaSICOthe B! S@tlé@ﬂlé'réf#epl' Eé g:?tg\}wentﬁ{: SRilAR the art.

anmount of conpound hat

al | evi r anel]i e synptorrs of di sease or _
pr ol onathteﬁlg "\';‘ic?rlél' %?Cttﬂﬁ’é!ﬂmn} ecdosheé nfja torapowed according to this
_ Del‘mﬂﬁﬂmtamvar@fmm REdARRE @ Ha}(( b%f(fe?&{nglye%l ﬁwgﬁnér ¥nown in the

| kn the art. The, Cherapeu
ect | {’/128%%5 ﬁ‘f‘“ &F gBstsddodhe individusd mqjur&mwdn egch particular case
. t hmfr luding/ batspecific aampam)ﬁ(k\) bdiﬁ@ad%hﬁfsté&m the r&ﬁg 8F§r¥mﬁﬁstratlon, the

d et coart- osa
ot PSS IR Sl SR polen beingopstctlmisnvent o th case of
eatil BEPQI'F@QWA rdmirsstrationcto dile ﬁuﬁlla& “RRbhlg £pprox1mately 70 Kg, a daily

Co d
adgﬁgggﬁau@%g S 00T braon s o o
. as bezppropiiatg, agl the vppeglmel mhy bé B
ofTheo(ﬂﬂl Py &gmeeé Iestpgbgt Ray be xc%eléﬂ%&%@n indicated.
wei ghi y a p oxi mat ecﬁﬁm%g@%%%S@gicﬁ{})seg&%g@@Bd;)gg%lorfor
L PoFRPtE! SeBoNSUBG OB Yoy bergredimtsbbinbomnabgs, 200 T
to about 1,000 ny, shoul d be appropriate, although
t he Uppl?erdaéc'lcf%& St i g gw trgatgaegdclﬁésltétrcg 8ge or ,

dai N Rl ot :
i ﬁ"ﬂ& ?f’&‘ﬁﬁsmga% élé‘?@f eew, lnpﬂrtwplaar end:cdogbalaﬂimrﬂeﬁt I’I?Heb@ﬁompounds and

Iclé‘i{)i?;ﬂzﬁdt?s gfiéiﬁilﬂrgﬁ\eé Sﬁg%ﬁ{iﬁ’%‘?&r Q{( ﬁé hg ri’g! ?¢8ﬁn%t§i ot control of

5, Such as.fer e*aswlaeb@ast,l oolerg long andaprostate tumors.
oncol ogi cal di sorders. These conpounds and

for mul Risélaved h6@mt1§|a%ﬁ%a§§it£ﬂ%gﬁg9#ﬁkg§w be usef ul
olid t

of unors, such as,

m{lgg t reat nent .or. contr ol
£ g @mpued of formpyla d, 0f|alpl7gnam@quxcel=.ty accmptabmmait or ester -
Dtlﬁ%p%ﬁ&jag r&t'a&uﬁgaé@ ? %E’Pﬁ]cf?%te% Cﬁ({lﬁ; Sdisciosed herem 1S

conpoun
e%tg:]g] %ﬂlsé’é?f’é’ﬂedmnéhfslatCtHCDﬂn NPM?2 protein with

a p53 llke peptide comprising administering to a patient i in need of such treatment a
therapeutically effective amount of at least one compound of formulaIora
pharmaceutically acceptable salt or ester thereof.

The compounds of the present invention can be prepared according to the

following schemes. The following definitions are provxded as applicable to the synthesrs
schemes:



thereof, and a pharnaceutically acceptable carrier.
‘?8 @ ga;ly di scl osed herein is a. method of
3 di sease based on the jnteraction of PRffB2004006211
protein mnth a p53-1ike peptide conprising
%ﬁ] stering to a patient in need of such treatnent a
t r“ﬁnib Blftically effective amount of at |east one

compound of for har maceuti c
oot Biesn i Tawmdh | i PeBr PR e b ST
pgigent i nvention can be prepared according to the

f g schenes. The follow ng definitions are
provi ded as applicable to the nt nESi s schenes:
----- --- --------- WO 2005/ 00 CT/ EP2004/ 006211
-8- Synthesis The cdnpounds ¢ s la | can be
prepay,ed accor dHN the s p 1.2 Schene | R NH

i

X2 X Il Il %IH N

' 7 Re-C 1 f My |
benzewj tril es of mul a%1 are éonner0|all\ &
~avali | gpke. They vanvérted To thHe | al X

(I u3|ng HC in ethanol. The ra
redcti on depends®“on the substituents g

ringi In cases whale X1 or X2 ~ H, i#¥ " may be necessary
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to run the reaction under pressure of HCl ovér a
l-onger period of tine. Condensation of the i dates
(I'11) with the 1,2-diamnes (IV) is carried out in

~ethanol at 40-100 Cin the 10 presence orRabs ce oOff a

base such as triethylarnine. If it is desi Fyd %o

prepare the conpounds of fornula Il whic 2, ot

commercially available, nmany synthetiag ho known
gsses 2 for

‘in the art can be enployed. Suitable
synt hesi zi ng these benzonitriles areCB
exanpl es. Fol |l ow ng schenes

Many benzonitriles of formula IT are commercially available. They are converted

rovided,in t he

‘to the imidate salts (IIT) using HCI gas in ethanol. The rate of the reaction depends on
the substituents on the phenyl ring. In cases where X or X, # H, it may be necessary to

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

tmidates (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.

I it is desired to prepare the compounds of formula II which are not commercially
-available, many synthetic methods known in the art can be empioyed: Suitable processes
for synthesizing these benzonitriles are provided in the examples. Following schemes.
illustrate some of these methods. )

A compound of formula B (V'S can be any suitable group such as V', V2, V2, V¥,
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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illustrate some of these nethods. 15 A conpound of

(V16 can be any suitable group such ,
@2%@&5 , or V) can be prepared by al kyl atll?)(;”o 0%4/(}06211
conpound of formula A wth V6X (9X , Br, 1) using
cenyvent ional nethods (schenme V). The phenoxi de anion
|&B§‘éﬂ%h%t ed by a base such as cesium carbonate or
pot assi um car bonat e.y The reaction typically is carried
out in refluxing adtone. V6 can al so He introduced
usi ng M tsunobu reackion (39 nge exan‘pl e, 20 Hughes,
D. L. Og. React. 3 4_,}21 005/ 002575
PCT/ EP2004/ 006211 ene Ia |t | N NVpase |\
OH or OV6 ~ V16 yhktsunobu WisInop A gagpound of
fornula C (V16 can bd any suitable groupBsuch as V 1,
V2, V3, V4, or V) can be converted into the

benzon ¢drhpSidd df%xﬁgll& ct %awt% &Z@ﬁﬁmé Eﬁm @Pmrv‘am V3, v
esl| S

gfﬁs) N‘?n}%%éf’aié?f@ﬁ mthhfabeIg.I I?i’gplg/l[aum%éter@qgﬂmf s (Karmarkar,
43, N9Kel@8)S. LV WﬁdIbJ,MCSnSjInWQBzSUBSS rR100SILY; Bdraenin) . V6Xal. J. Med,

(Epetantia 35180, ALbP RS e RE Rl Pl P B 1B Do
Na(sonolEt fERjon/Ac Givelthd baoniilvaX (sthase 1416 or V16 C

M tsunobu p 10 A conpound of formula F can be
prepared by brom nation or iodination of phenol E

: Sclyems IVII) (V16 can be any suitable group such as
3, V4, or V5). Reaction conditions such as

N- br onosucci nam de/ t et r ahydr of ur an. or N
i odine/thal liun(l)cacetate can be utilize

exanpl e, Carreno,M C.; Garcia Ruano, J.
G ; Tol edo, OH 1. NaOAg, EtNO,, AcOH

F o

(see for

_enz,

2 V&X, base
or V16

16 . .
v C Mitsunobu D

A compound of formula F can be prepared by bromination or iodination of phenol

- E (Scheme VII), (V 16 can be any suitable group such as v V2, V3 V¥ or V¥). Reaction

- conditions such as N-bromosuccinamide/tetrabydrofuran or iodine/thallium() acetate
can be utilized (see for example, Carreno, M. C.; Garcia Ruano, J. L.; Sanz, G.; Toledo,
M. A_; Urbano, A. Synlert 1997, 1241-1242; Cambie, R. C.; Rutledge, P. S.; Smith-
Palmer, T.; Woodgate, P. D. J. Chem. Soc., Perkin Trans. 1 1976, 1161-4). \'& group
can then be introduced using V¥X (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.



15 M A ; Ubano, A Synlett 1997, 1241-1242; Canbi e,
‘%3 C._} Rutl edge, P. S.; Smth- Palner, T.; W)odgate,
) 289509257 vhem Soc., Perkin Trans. 1 1976, 116HCHFP20Q4006211
group can then be introduced udPng V6xX (X = d, Br,
Ié&or t sunobu reacti on. Methods of converting
a ©halides to the corresponding nitrites are
known in the art (see for exanpl gesx@eano, T.; N
Iwahara, M; Kiji, J., Synfett 1998, 243). Cyanatljon

of the halkdeOR2ABEXHE Bri LPHarMibenedoconpl i she OV
usi ng zi ani de—wtth- g

al
tetrakis phenigl BR&sphi pal I.Eaz(ﬂ{ u§ i%'( é;) Sol v

such di‘ﬁét@ylformam' de wanfbe used and the re\g1 tTon
tenmperature is between 80-110 C. WD 2005/ 002575 D

PCTI EP2004/ 006211 -10- Schenme Ic 1 V6X base N X, or
Il I ~OH NTHE OH Ov6 12, TIQAc 2 Zn(CN)2, Pd(0) I \

V16 V16 V16 E.D Ln schene 10, _am nation of pnat i .
hal i d é\*{ﬁ@f‘—&& ARPPOBY B eFoprF Samt s sEsr Iy LY | epefladiom
3. utathiyzedintbe yiliesd w@eprdvide herteariditrild of Rimblartiwea féd ckawgle, Harris,

f X | 8,. 1S e M ; IS, ; ld, S. L.
Jmcﬁegég%w@mﬁd%‘%ﬂa S4 Jeg'i%)&e& 1883 445*5?1‘39’%( 0,
HNR11R12 G X H NV8V9 10 A conpound of fornula D (V16
can be any suitable group such as V1, V2, V3, V4, or
Vicleame he prepared by nucl eophilic substitution of

2- hal obenzonitrile I (schenme le). (see for exanple, X

= F Wlls, K M}“ Shi, Y.-J.; Lynch, J.E ; Hunphrey,
G R; Volante . P.; | . J. Tet|rahedron
’ ’ ' P
Lett. 1996, 37, 9-&@%&%”' n, C R;
Lett, R M; M S.- F.;> Shapiro, R evenson, T.
M WD 92/03421, ). 15 Schene le N
G X H NV8ys

10 A compound of formula D (V'® can be any suitable group such as V', V2, V3, 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.;
Volantfe, 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

Qve
X=F, NO,
] AVal
VAl
J D

“To prepare the benzonitrile of formula I, wherein V2, V2, V3, V* or v = ove,

sequential alkylation of the diol 19 with suitable V®X (X = CI, Br, I) are used. The
20 bromides K are then converted to the nitriles L using zinc cyanide and Pd(0) catalyst
(scheme 1f). '



Ovs ~ii Vsl X=F, N/ Ve D J To preparethe
\%2&00 |tr7| | e of for mJI a L wherein V3, V2, V3, V4 04/006211
3, sequentl al al kyl ation_of the diol 15CWEW?

suitable V6X (X = , Br, 1) arélused. The 20

br.om de Karethen converted to the nitriles L using
ZiSGhRe i de and Pd(0) catalyst (schene If). WO

2005/ 002575 PCTI EP2004/ 006211. - -11 Scheme if NN Br

X, V6X, bd¥e zZn(CN)21 Pd(® | i OH 610v6 Ov6 Holllove

K OV6 L THe 1, 2- dixabasees f or mul an(CN),aP&E0)pr epar ed

usi ng pr DeS —as—+epo bys 5 ~Shat-zniter, OV
Bercowﬁé . Li ebi gsAnn A A£hem 1992, 1005-1009 :
(Schene 2),, The keton@®Vikis converted to theys
correspon&fl ng oxi me ether. a-Brom nation of the oxine

ether with N-bronosucci ni mde and reaction of the
me ether with amonia i met hano] i ves

-b
the gﬁsﬁ%@%&rﬂw f &rpaya Ry qre p YSYHE RFPCRgy %\ﬁﬁ fgported by
5 | |Sh£tmm11e£a% ugbfa;umcmsdme@ ganweShaqf«z M1992)r100951 009 §Schpghe 2). The
I am 10 of t cis I an
o kRRe V15 GpdieiEeol e’ Gt bR L oA e oxime
f ethaurvith N—brdrmsgcmmnade mdxeartionaff thd ¢-baomo priamsether with ammoma
p flpﬁglgﬁ]tagol %D irr?ﬂo %91@}? %LH& \HI 0 m&&io\oof{iﬁp wla;ﬁ lithium,

ISO m xture

AR iy é’l@dﬂ/g’@%hmﬂmﬁ 080%@ rﬁ@ng lﬁ-dlmmﬁa%ﬁ Rragiopof
10 Né%@ﬁ&ﬁ TheN R B2-NHRGVRGEE AL EW Wlllﬂ%mpgm&/ bf fekmula 111 to give a

mlxture of ¢is and trans products. The desired compound (formula V) can be isolated
from the mixture by preparative chromatography techniques.

Scheme 2
’ R 1. NH,OMe R
=0 2 NBSICCI, ™p=NOMe
3. NH,/MeOH LIAIH,
- NH, ——
¢l Vi O
HN._ O
CIH
X1
X
X 1
- _\
NH, H X,
v
cl \% cl

15

When R; = COR}y, the compound V is converted to the compound of formula VIII
using a compound of formula CICOR; (a knowr compound or a compound prepared by
known methods) in the presence of a base such triethylamine (Scheme 3).

20



HNOCIH X1 X1 RILNHa Z11l R X NHZ XZ 15CI IV

C‘é = CORM the conpound V is converted t

! ﬁ[ﬁ%‘{?mybf formula VIIl using a conpound of ?%?fﬁﬁ%ﬂam%m
Cl COR11 (a known conmpound or a~édnpound prepared by

known nethods) in the presence of a base such

t SEkyg/Bani ne (Schene 3). 20 WD 2005/ 002575

PCT/ EP2004/ 006211 12- yScheme 3 X1 X1 N R "N\ N XZ N

XZVvda a RARMI Weh R2 = CONRIZR, 3, R, eg,onp d

of forrrulavls r eg th__phasgane,ato C @

presence of .a_basg su )

the treatns 5 conpotind of fornul

known conpoupd or aVconpound . prepare kKN

net hods) “to give the conpound of forfula |IX (%chen’dlil

4). Schene 4 X1 RLNRLNX~ HXZXZ VOO d R12

N T XWIRDR, < CONTe, RY; tetfti@ B%mpéﬁhﬁrﬂﬂf@ﬂmﬂﬁ mwmhmﬁhosaene at 0
ructu

AR st Sv%wﬁv%@ﬂ afegid Bl g P B e et of 2

10

15

20

: ﬁmgpmummf foirhile g&mumgc{ﬁknm bory@irdadi aogchpgmml prepared by known
. t
oA i aaRN BR¥ihd bR R U wer et ested

according to the above-descri bed assay and

X X,
R1 N i . R1 N i
N - N\
N X N X
H 2 2
: O
v o Ve
. Cl RN IX
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The present invention encompasses the following Examples. Structural formulas

Scheme 4

Cl

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 ICsp’s from about 0.5 pM to about 300pM.

Example |
Ethyl 2-ethoxy—f1-fneﬂ10xy-benzimidate hydrochloride

O.__NH H-Cl

.C.’\//



exhibited 1C50's fromabout 0.5 Mto about 300M

e L. Ethyl 2-ethoxy-4-nethoxy-benzimdate
@2?@5@?3‘% de” 0O NHHC O 20 2005/ 002575F CT/EP2004/006211

PCT/ EP2004/ 006211 -13 A mixturé>o6f the

2- hyd - 4- met hoxybenzal dehyde (20 .g, 128.8 1), )
2 o S A S G O BONOR e o ey (ol e B EimeD). sodium
( kRetate, (3265 gﬁZiﬂ]@hﬁl)'ndI}lar%g} ﬁ&b?‘ha@Q@P Eﬁ;"lgﬁq 160 fnb0Qn plaial acetic
, the, reflux,fo e r.eacti.on
A8 £l e FENEL s LMt Olon F2 "l BEacliR SRR wes then
( Ipowreddntoo-1660 ind eofaind vkt €1 ). ratibhe ipy duettejaThb product was
5 e@:{ftﬁ&&@@’itlﬁ‘ﬁefh?l a&‘%g £3 Q%@g ﬂgﬁ (I‘ﬁ &%Qg: e@n)a ts-u;yf‘ washed with
organi c extracts were& washe Wi th o0 Gmbi car%onat_e
s oPduohicarhenate sabeticigudid tle dqageys Jansa hpdipHg-8. TH organic layers were

OrtBe Wrfed|oA¥€arhy WehS mdslefublshBste ANEEORBRY¥BER WBvacyo to afford 2-
rr%%ﬁe&%r_ns | fate and’ once_ntrated in vacuo to afford <
2 DR S ROREP AP B RS IPY bl (A8-0a8. PePovit Bias used without
( ¥ortler gurif&ion. |t was used without further

purification. 10 To.a solution of '

2- hyd - 4-net --b i tril 9.63. 4. | .
1o Y IR ftBR P RO LP Bictle bl e e b ol Hndy in
( ethagd (§) midve2e nddsid)posassiuirocholinhten(@7.86 15 179.AmmdPndSiodoethane
T CL ' t t |
U0 SO A PR o 23, T
y EPIveRivEss asinopalde efford a weldow-heawn pestsn It waslthenitgen én digthy] ether

(84D L) an@atdp @ mL P OTHQ—l)ayerIQ\%)r(ét }&g%{agt‘aél‘%fdtecﬂé g@f&ﬁ% 1|§§Jer was

and the aqueoys. | ayer. was 15 (

15 eFﬁtéarCte@?”%‘ @sély}rﬁ gr Priel 20mb)n ébe enmpbined omsanicexiractyers washed
 Grieq omer apruareree (KAE ) mbHlietRo (e AR BTifte:
© s e S SR S 1 e e s bl gy Porification
i nf thecude r&duefbycf?ﬂsh@hromﬁtoglhph}cﬁggdagf :T_ﬁtgu,elébasiiﬁ'ﬂf g%—hﬁ um, 60
 RTRAD ARG Ji) P3G SO STl aore et 3 He 4 methoy-

20 hbsagaeiitilyiae yelbov solatsHBX487 4 B%hoxy 20 benzonitrile as
yel | ow solids (9.487 gz,%I 83% . H%/ldrog_en chl ori de gas
was Skgh 2 - = .

onrBh QLR G ited Bl SN of TBho i ethory

rous e

benzonitrrle . R

( g@iﬁﬂﬁllé 0B €e31-85 mrgolin aghydrous sthanel70myler angled to -10 °C. After

c%@ ﬁﬁm,@@d?@én Mﬂ@ri(t&é gmglst asshetihgd Elfeft%hétgfh IHiX)ﬁ%I_H s ¥@%ed at room

stirred at room_ tenperature in a closed reaction .

Vet o ayclsedractiaparos i fon/bd S Bhe trastion iosd A cooled 0 0 °C

- 25 Zheforfthe Sopite waik efIN6VedNaSrgb BBV RS pAEEDI @A tHeSolution to remove

p%scgsesquhporg%xlf gﬂlo&‘iﬁee géslsc?l ’Pktlel scz)rllvetn?wreme g\‘f)a\f)%rated 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.

30 Exampie 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.
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15

excess hydrogen chloride gas. The sol vent was

eva orated and the residue was trlturated i n diethyl

P RYSOPE0D nl) to afford ethyl PCT/EP2004/006211
2- ethoxy 4- met hoxy- benzi m dat e- ﬁ%drochloride (7.3 g,

79% . It was used without further purification. 30

Exanple 2 The following ¢ ounds mere prepared in a
manner anal ogous to that d scrgﬁ n Exampl e 1: (a)

Et hyl 2-isopropoxy-4-net ho zi'm ate hydr ochl ori de
from 2- hydroxy- 4-methoxy-benzonytrile and isopropyl

i odi de. WD 2005/ 002573 PCT/ 4q066211 -14- NH HCl

011 (b) Ethyl
2- (2-fl uoro-ethoxy) - 4- et hoxy- benzi m dat e .
hydrochl ori de from 2- hydrox{-4- met hoxy-benzonitrile

and 1-brono-2-fluoro-ethane. NHHCl 01 5 (c) Ethyl

2, 4- di @f)hexhyt Zbeinﬂ'um"cdah&x}bwdﬂheﬁxbk%ieﬂﬁmida&mlydrochlonde from 2-

2, 4-di et hpx nzaldeh nple 3 10
T (2l i oRBpREAyTe e Ch e BB g B TR e tEgs 10
C Aluninun1chlor|de (4.979 g, 37.34 mmol) was added
in small portions to a sokution of

3-cycl opentyl propi onyl chlogi (8-§! 18.67 mmol) in
1, 2-dichl oroethane (100 nL)[cooled to O C. After 15
m n., chl orobenzene (6.304 @hoaﬁqﬂnl) was 15
added. The reaction m xtur s stirred at 0 Cfor 1 h
and at roomtenperature for h. It was then poured
into a mxture of ice and &r. The product was

‘extracted with ethyl acetate> The organic |layers were

s e A AR o

benzaldehyde.

O.__NH H-CI

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 m1L) 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




bi carbonate (I x 30 nL), brine (1 x 20 n.) and driea
@be{?(’?@ %/dr ous magnesi um sul fate. The solids wer

fY8red off, and the filtrate was concenPFﬁ’cFé’é‘m”OO@”
i n vacuo. Pur|f| catl on of the drude residue by flash

age_syste SiITM 32-63 m 60
Aq:g?qn? 96Z}@l 3> %‘[(ﬂibﬁfﬁljle\&l W%&?@fﬁﬂ&v@‘eﬁm}’drous magnesium
1-stlfaehlThe @elﬁxtsawé Yhed fHtegaCofEp@dthd flpaRpaR-donederafell. i 2acuo.

P }21%15{@% %P/tﬁﬁ 8‘%@? fessduab?ﬁi‘%ﬁ ﬁﬁgﬁnaﬁorg?/ﬁﬁ @o&gg system, KP-Silt™

o Bri‘eféhym 6ﬁ|§mh¢@aemezatmg>mm|hemﬁ yielded 1-(4-chloro-phenyl)-3-

1- c an-1-one (1.12
° cﬁ%m %%9fﬁh§$§T¥hééf%%%b#9pﬁg$%{09&g§ added pot assi um
carbonate (1.962 g, 14.19 mmol) and nethoxyam ne
hydr ochl oride (494 ny, 5.914 mmol). The reaction
m xture was heated at refl ugRxdnopled2 h. Upon cooling
to roomtenperature, the reaction m xture was
filtered, and the white g0lN\ds were washed wth
diethyl ether. The filtratte goncentrated in 15
vacuo, and the residue was partitd gass between di et hyl
ether and water. The producf wWds Nxtracted with
diethyl ether (2 x 30 nL organi c | ayers were
washed with brine and dried over anhydrous sodi um

sul fate. Theci®hdPheNss8- gieﬁﬁsexf.ﬂyl -bRpaf 19ht O-ARehyI BRime

filtrate was concCentrated in vacuo. Purification of

10 the cmadesoliRtondifg- (h%hﬁdr@%ihg%ﬁkgf@fzﬁgérﬁﬁhpmphﬁ!lQ)Tn@gl?12 g, 4.731
RO e 15 Eopas alded i aorgiedd 484 € 199 mmol) and

" Lnfethaxybmine-lydesiloridd($94 in@ps.ol ¥ i) Dﬂﬂrl‘ca@ﬁﬁ mixture was heated - "

0 P&Hﬂ%}'%@ﬁ&@gégfgooh‘ﬁ% 'to rooé tean’f’pe%]ltgr%r the reacuon ranqgi'u?e \%as filtered,
2 Byl Greovhite(stlidh vercovghed yith-Getbyldtiope by filtpto pas concenteated in -
15 0% ?E}Oh %I:ld ﬁﬁé' U-EQN% @W&t&%ﬂeﬁ @)e&%ecp dlethc}fl cthef and water The product was

or 0-
Cﬁﬁ%&%@d Wbl dwthyl @I;hexl@)x gO nzL)z iﬂhe mrgﬂn)c layﬁrs; mem;washcd with brine and

t éhé@s%lr%h%o oRiAf 9@%\* *Pﬁ@gmﬂg GlekdhEh ﬁﬁen@:ﬁjo%f qgad the filtrate

enzoyl _peroxi Eglg
TW@S F‘éfscmlwfﬁ% "h‘(‘%#@f Bumﬁ'éatm@iﬁlwra@e P Ezy ﬂé?h quowatography

UdRidtee el dtéf, KP-Jiloem ﬁf 8O W Silicd 1) ARHALWIWALLEY ethyl acetate in
| tered PCT/ EP2001/ 006211 ) 16

05/ 02
20 heiBes ek avé)fcﬁ% I3 e opr SRR L s -oxime (762
“Wirfgh 6 Bigd eotlearsgl. ut i on of sorum

Example 5
Br
\N ~OMe
| ci
25 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



bi carbonate, sodiumthiosulfate and brine. It was then
\ﬁrl ed with anhydrous sodium sulfate and -concentrated

R 2RYE>purification of the crude residue byPETERHOH006211
chr omat ogr aphy (Bi ot age systeny l&P-Si| TM 32-63 m 60 A

silica.gel) eluting with 1 5 2% ethyl acetate in
h@%h@%wyhg;egg@ ether. The filtrate was washed with aqueous solufion oI sodium

thi'a%ﬂha{e fod'nﬁﬁ'tlﬂﬁ&'lﬁrbeﬂﬁdl@rm% @Wzﬁs"tﬁ&f‘&ﬁﬁd’ Wit1P Reydrous sodium

0
ﬁ%tri@ncge oqqp@trat g%gg%o gurgf@:ataigl{aof the cxyudlelrgs\féh?el by flash
| 2€Mﬂm@é¢aﬂ@“(@%t@£@sy@ﬁﬁﬂmsﬁntw6@mtéwlﬁ pilie ash kluding with 1—

s 2T bR tlE hTstes Sieplel TRt L -garer pny Bsoyclopentylpropan-
04 rsteYHmeatylmsimé (1. 16g,R0%2). BGtHowwil) was di ssol ved in

a solution of ammonia in nethanol (30 nL, -7 N). The
reaction flask was sealed with a Tefl on stopper, and

the reaction mxture was stirre t 55-60 C for 2 d.

It was cooled to O C then tmg%ger was renmoved. The

15 reaction m xture was con entrated to renove -anmoni a

and net hanol. The resi due H,ti oned between

wat er and di et hyl ether. $ prouct was extracted
with diethyl ether (2 x 20 ~~[peMer gani c | ayers

were washed with brine, dri bver anhydrous sodi um
sul fate and concentrat edcih™~vdcuo. Purification of the
crude residue by flash chromatography (Biota

10 syst erd-Arpnsilt(#ghBzo-phenil)-8GyAopétylepropan-)-oae gl—nwg‘lyl -oxime
with 50 20 100% et hyl acetate + O. 1%tr|eth | am ne in
hexan Eéﬂ yibsoed -E-ciaraeheny i3 @yrlepentyl-propan-1-one O-methyl-oxime

T pheny 2 %Pﬁ’]ﬁ‘lom&t M§50Weﬁﬂﬁﬂ sbhlﬁﬂﬁ oPafiRbhMlin edthmo( Bd3mL, ~7 -

1.4 oot %ﬁlffnvlvasosls alg w@@enﬁtflamﬁ?nys% fed thexeqgtignijgture was

) stirred\t3 560N for Cld. 215wﬁs 86018d tOM°Othen the stopper was removed. The

o SO SHS R o RS B OBAD B v

( Bartitipneastseteeithesatelr aiﬂ\/thﬂ:hylt ahar. ghe prqducnwacst em::tﬁd with diethyl

T T NG A XTI

axdfiivh ewlfate hed conesbatrdtedvisy acreroRedlicatidn b therceadst ieedugvbyg flash

VR reRARiERMay (Biotlel/sFRAACAPAEALY 61 (im, 60 A silica gel) eluting with 50—
20 100% 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,

25 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 sturry
mixture of lithium aluminumhydride (307 mg, 7.835 mmol) in diethyl ether (30 mL)

cooledto 0 °C. At the end of addition, the icebath was removed and the reaction was
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15

20

stirred at roomtenperature for 3 h. The reaction
m xture was cooled to 0 C and aqueous sol ution of

YOHtHFori de was added to. quench the excesBCT/EP2004/006211
lithium al uninurhydride. Sodi urh’nydroxi de sol ution

was added and the biphasic mxture was stirred for 1

h. stiTiee sprosguiemprers e Krdut Bk wWREtPTdnEtwyIwascherd f) 5C and

30; ﬁg&us s"éhl%io%td?%cﬁ&g Rk Rﬁeﬁ%ﬁd&ﬁ{g&u}é@&hﬂé@ Wbk hiifaninne

g? a lllrﬁir;_r{uggy}’gé%. gcglyén El?tli'lr%xisd% slo urtrgoﬁ li_lxzas %dgéd an\éﬁ g Jt;i(fln}lells?c:nmixture was
1'5(ti'ﬂre|ﬂ:fb101 R- Fh@ i%bélﬁlct%&@)éﬁh@%?/@ﬁvzﬂlg@eﬁﬂﬂwﬂ&?!(B 2-3fd ingli e ethereal
as_vyel | ow oi .3:1.0ratip o .
c P T Wt SR L inE A SR R APBATOUS EHBUR P nEyaporation
pudfithé sdvdnd pavel D (Exidomplsheyhieciobipeopil-peormoep Sudiaisine as yellow oil
:Aﬁ(g%(zgn‘gﬁgg%g _4'?” I.g ra%nol%%gs:t%gn%.o@f?yéruﬁg pltol?ﬁEt WESEE Beflout further

1-guifchtior. o- phenyl ) - propane-1, 2-di amine ,.NH2 NH2

Cl 15 b. 1-(4-Chloro-phenyl)-butane-1,2-diamne ,,NH2
NH2 CI c. 1-(4-Chloro-phenyl)-pentane-1, 2-di am ne
"NH2 NH2 \ C d. B le 8

1- (4- Chl or o- phenyl ) - hexane- 172= ine NH2 NH2 C

ﬁllc-)IZ €. &Jlfe&é]]o%lng ES@B@&HX ez d! 51%%91%8 ita & Bh &R goN_!% that described

in Examples 3-7:

a. 1-(4-Chloro-phenyl)-propane-1,2-diamine
. Ry N H 2

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

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

AN NHz

‘NH,

2

Cl

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

“NH,

2

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

“NH

z .

Q—g
0 )

cC
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WD 2005/ 002575 PCT/ EP2004/ 006211 -18 f. 1 -(4-Chl

oro-phenyl)-4-nethyl-p entane-1, 2-diamne .NHZ NHZ

WO 2005802575 PCT/EP2004/006211

1- (4- Chl oro- phenyl ) - 5- et hyl - hexgne- 1, 2-di am ne ,, NHZ

NH2 C 5 h.

1- (- O 0102 Rt pkie 25153 Sh ARG ottt [1B0Gsdin - i ami ne

,» NH2 . NH2

1-(4-Chl oro- phenyl) 2-cycl ohex
.NHZ \ N\H2 C i 10 j.

1 (4- Chl or o- phenyl ) - 3- cyclohexyl

NH2 NH2 C k.

1- (4- Chl or o- phenyl ) - 4-cycl oh

2005/ 002575 PCT/ EP2004/ 00

Exanple 9 -

5- (4- chl o QaRNERYhefsIs ¥ GhORGIEaRE MYkindide2- €t hoxy- 4-

E'phgﬁﬁ}?%%}?ﬁzy%g@m Sl

met hoxy-

t hane-1, 2-di am ne

- Pﬁﬁane-l,Z-dianine

“buNdne- 1, 2- di ani ne WO
19 ,NH2 NH2 C

wNH,

Te

NH,

“h." 1-(4-Chloro-phenyl)-2-cyclopentyl-cthane-1,2-diamine

NH,
"l NH
cl

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

3 1-(4-Chlorq-phenyl)~3 -cyclohexyl-propane-1,2-diamine

.-\‘NHz
“NH
Cl~

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



- 5- (4-'chl or o- phenyl )- 4¢€t

5 1Hinmdazole O NO NH C To a solution of

| - (4-chl oro-phenyl)-3-cycl opentyl - propane-1, 2-di am ne
WO20031925750. 672 nmol ) and et hyl PCT/EP2004/006211
2- et hoxy- 4- met hoxy- benzi m dat e -hgdrochl ori de (210 ng,
0.806 10 mmol) in ethanol (10 nL) was added

triethylamne (82 L, O. 80I ). The reaction m xture

was heated at gentle refl or 6 h. The sol vent was

renoved and the residue z [ tinshed bet ween wat er

and net hyl ene chloride. The produc was extracted wth

nmet hyl ene chloride (2 x 20 e\ gani c | ayers

were washed with brine, dried aﬁhydrous sodi um

sul fate and concentrated igl'vagto. The residue was

purified by flash 15 chromat ography (Bi otage system
ICP-SiITM 32-63 m 60 A silica gel) eluting with ethyl
acetate then 5-10% et hanol | acetate to give

5- (4-chl or o- phenyl) - 4- MQ—
cy6+(éﬂhiﬂirty—lphﬁbh}##—c?el@ﬁer&jzlhmﬁ%& (@Bitlhmwy4-grmélwcbr)ph4x1)5)-645-dlhydr0"
hydro-| H i m dazole (174 ny, 3% 41 .0 ratio of

cis:trans) as a white foam WEZ?ES, V\t) observed

413.1993, calculated for C24H30N2Q2C1 [ (M+H)'

413.1991. 20 Exanple 10 O NNO \ C W 2005/002575

PCT/ EP2004/ 006211 - 20

5- (4- Chl or o- phenyl ) - 2- ( 2- et hoxy- 4-
obutyl -4, 5-di hydro-1 H{I K]
1- (4-chl or o- phenyl) - 4-'ret
et hyl 2-ethoxy-4-nmethoxy- bengi ‘ ycﬂ\ochl oride in
an anal ogous manner as & ri ded for the preparation
of - -

t hoxy- phenyl)-4-is

ycl"opent yl rret hyI -2-(2-ethoxy-4
5 net hoxy- phenyl ) -4, 5-di hydro-11-im dazol e (Exanpl e
9) HFKnMs_:o(@ﬁn dTilL )cmm ﬁﬂ) 33%210198&}1-1)@@&1@&4!1 atdisinine (170 mg,

8N28 5%'[ £ gemt);'%r—fl—methog)?—%enmmlcﬂ%e Eydlrochlonde (210 mg, 0.806

10 mmol) in ethanol (10 mL) was added triethylamine (82 pL, 0.806 mmol). The reaction

‘15

20

mixture was heated at gentle reflux for 6 h. The solvent was removed and the residue
was partitioned between water 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 pm, 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 CrsHigN-0,Cl [(M+H)4] 413.1991.

Example 10

)

Cl



- Cl

- 10

15

20

25

O NO d

- (A4 ¢ gz .0- phenyl ) - 4- cycl ohexyl - 2- ( 2- et hoxy- 4- net hox
‘?’Ehzé?ﬂa ‘%ri 5-di hydro- 10 | Himi dz%zol e was pr epHFE@PZO&/‘/OOGZH
from T4V '
1- (4-chl oro- phenyl z 2- cycl ohexyl - et hane- |, 2-di arni ne,
and ethifi-Chlor-pesayL-frethexy 4 pattbrnt plenghHy splihil-bp idiydro-1H- -
| MmidhzaRal AGRLSrOBRNEA | -aSchlSRSHeh P8 d -hahyl fSitane-1,2-diamine and

tJ f o o
B R oSS gy earieydrte Besosneinin enarplosar Ry 55
- dentrtver feipdhe pyedphradioh-oftiSHy hivrd-Phémyi daz pdiepdobartyd 2-(2-ethoxy-4-

9) - o DhLZ) 0 rved 3.19 d, .

¢ et B b IR e d bRy, BB B By observed
NHB8Z11837, calculated for CuH,eN,0,Cl [(M+H)™] 387.1834.

5- (4- Chl or o- phenyl ) - 2- ( 2- et hoxy- 4- net hoxy- phenyl ) - 4- pe
ntyl-4,5-di hydro-1 H i m dazblamplaki prepared from

1- (4-chl oro- phenyl ) - hept ane- 1, 2-di am ne and ethyl 2 20

et hoxy- 4- net hoxy- benzi mi dat e hyd\\ochl oride in an

anal ogous manner as descyibed for Othe preparation of

5- (4-chl or o- phenyl ) -4-cy phy | - 2- (2- et hoxy- 4-
met hoxy- phenyl) -4, 5-di hydr o-}l H w@ oiCe (Exanple 9).
HR-MS (ES, mlz) observe /19 “al cul ated for
C23H30N202C1 [(MtH) " ] ‘ ;

PCT/ EP2004/ 006211 - 21 BX le 13 0 M\ / \ NH

4- Butyl - 5- (4-chl or o- phenyl ) - 2- ( 2- et hoxy- 4- met hoxy- phen
yl)- 455(-4GG“,}HM@FIﬂTehﬁ‘)-41-mdﬁﬁiﬁym—@Sth@ﬁﬁﬂaﬁaﬁoiyf—ﬁmnyl)-th5-dihydro—

R ROR i o [ R B Fidofom b e L2-dinoine

aned cihylid-ctmrydrmetboxipbenzibatite ydrodhheiderie pa nailb gousahanner as

ﬁgﬁ?&ggg{i O NEPYhdiod oF Y44 CRSRLYL IS HW Ly Sorlefity TR 240 ethoxy-4-
methoxy-phenyl)-4,5-dihydro-1H-imidazole (Example 9). HR-MS (ES, m/z) observed
413.1993, calculated for Cy4H3N,0,Cl {(M+H)'] 413.1991.

Example 12

Ci

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 Co3H3oN,0,Cl1 [(M+H)"] 401.1991.



- .15

20

phenyl ) -4, 5-di hydro-1Him dazol e (Exanple 9). HR- M5
\%QES m z) observed 387.1839, calculated for
NPORBGECL [ (MHH) +] 387. 1834, . to Exanpl e 14 PEFERRI0{/006211

5 (4- Chl or o- phenyl ) - 4- cyclohexylnethyl 2- (2-et hoxy-4-m
et hoxy- phenyl ) -4, 5- di hydr oExssplgildazol e was prepar ed
from 1-(4-chl oro-phenyl) - 3-cycl ohexyl - pr opane-

1, 2-di am ne and et hyl 2-ethoxy-4-g§§hoxy-benzinidate
hydrochl oride in an anal ogous 15
for the preparation of
5- (4 chloro phenyl) 4- cycl ope

nner as descri bed

- di ro-NHi m dazol e

) Bbserved 427. 2150,

[ (M-H) +] 427. 2147. Exanpl e
: (¥0~2005/ 002575 -22-

PCT/ EP2004/ 006211 5- ( 4- Chl

Strs plai éﬂ %IS E{Lé Fcf Eﬁg%ﬁdﬂ? -Pt%)\l//%@ Er eb%ﬁgﬁ&%})gﬁ Ritlydho-1H-

111(1uzaé¢ipd~faépp¢r@mﬂ fomg. Infé shjarotpbgaiihexanc-l-diniee anlethyl 2-

etitgky % - BRI bATARE Ay él?@dl'ﬂdrigledﬁfaﬁ aﬂéﬂﬂg@ﬁ;hhﬂﬁlkeﬂiﬁ described for

an anal ogous nner as Cri ra

'oF eﬁzrfmletgﬂnd} f- 9110)ph§nglj él'%’ﬁ hg?qlﬂy f éf %oxy-él—methoxy-
VoK - dﬂh)rm@hpwn@awwmxaﬁxpfe%t erRiMs 1EB, mizpletzmetved 387.1839,

cﬁ? 8%%?58‘)?76?%%% %ﬁ?i]r Vigldfcl)égiggéxanpl e

16 O NNNV\ / \ C 10
5- (4- Chl or o- phenyl ) - 4- (2 cycl ohexyl - et hyl) - 2-( 2- ethoxy

g s 4-Tret'hoxy- phenyl') - 4,5+ “di hysigapleHdi nt dazol e was

prepared from-
1- (4-chl or o- phenyl) - 4- cyckOhexyl - but ane-1, 2- di am ne
and et hyl 2-ethoxy-4-net & benzi m} dat e hydrochl ori de

i n an-anal ogous
D ]
H \

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;sH3N20,Cl [(M+H)+]‘427.2147.

Cl

Example 15

Cl
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manner as described for the preparation of
4- Chl or o- pheriyl)-4-cycl opentyl net hyl -

5-
"’(’Qg@?ﬁ@%’%4 met hoxy- phenyl ) - 4, 5- di hydr o- 1H-| m BaZBP@0+/006211

(Example 9). HR-M5 (ES, 15 n12)2bbserved 441. 2309,
cal cul ated for C26H34N2Q2C1 [ (MtH) +] 441. 2304. .
Exanmplbe4Lhl@o-flemy]) Q- B-Teky- @neﬂm@c}t-p@hhyl) -4-(3-methyl-butyl)-4,5-

MG IS o b e
pﬂéﬁ@anémd‘ ¢thyh 21etbﬂxscﬁ+1mﬂmﬁﬂmgim}ldﬁﬁe gipshlprige Hd%@ﬁaifeg
a%ﬁnﬁgﬁélde?crﬁ)teﬂ FxAné RfE?BIEﬁ&Y OPWCHI‘OQ@E&@IOM eEhbpintyd@ethyl-2-

i n_an anal ogous descri
{%ﬁgqoay—ﬁdﬁetgpxy phenyl) -4,5-dihydro- 1H—1m1gazoﬁa (Example 9). HR-MS (ES,

5wl/ﬁj—cﬂalaéreécpmhwl daldula¥e Ifcﬁr@!;m%we&@b'ﬂ(k@ﬂ) 401.1991.
(2- et hoxy- 4- met hoxy- phenyl) - -di hydro- 1Hi m dazol e

(Example 9). HR-Ms (ES, m --) observed 345. 1366,

cal cul ated for CL9H22N2Q2C1_[ ( MtH) +] 345.1365. 25 WD
2005/ 002575 PCT/ EP2004/ 0062E2ampledOFyanple 18 p 0 N
Oa/ N\ d

5- (4- Chl or o- phenyl ) -2 et hoxy- 4- et hoxy- phenyl ) - 4- pr
opyl -4, 5-di hydro-1 H i azol e was, repared from
1-(4- chI or o- phenyl) - pent an¢- 1, 2-ditam ne and ethyl 2 5

et hoxy- 4- met hoxy- benzi m dathe oride in an
anal ogous ‘manner as descri befl f bgeparation of
5- (4-chl.oro- phenyl)-4-cy - (2- et hoxy- 4-

met hoxy- phenyl ) -4, 5-di
HR- M5 (ES, nz/2z) observ

| Him dazol e (Exanmple 9).
73.1680, calculated for

C21H26N202C1 [ (MH)" ] Ch73. 1678. 10 Exanple 19 O NO

S (4 Chloro—phenyl) 4- (2 cyclohexyl—ethyl)—2 (2- ethoxy—4-methoxy phcnyl)—4 5
dihydro-1H-imidazole was prepared from 1-(4-chloro-phenyl)-4-cyclohexyl-butane-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) (_)bservcd 441.2309, calculated for C;6H34N20.Cl [(1\/[+H)+] 441.2304.

Example 17

Cl 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 éthyl 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 C1oH»N,0,Cl [(M+H)'] 345.1365. -



C[(MrH '] 399.1834. 20 Exa

.10

15

20

N HC TFA :
Chl or o- phenyl ) - 4- cycl opentyl - 2- (2- et hoxy- 4- met hox
Voéﬂ‘é'fﬂ??yw 5-dihydro 1Hinidazole, trifluor oRE&ERRW4006211

salt was prepared from 1-(4-chl-dPo-phenyl)- 2-

cycl opentyl - et hane-1, 2-di am_ne and et hyl

2~ et hoxy- 4- met hoxy- benzi m da&#&mp& Wy dr ochl oride in an
anal ogous manner as described for the preparation of

5- (4-chl or o-

phenyl ) -4-cycl opentyl net hyl - 2- (2- @ hoxy- 4- net hoxy- phen
yl)-4,5-di hydro-1 Him dazol e mle 9). HR M5 (ES,
m z) observed 399. 1834, calc @ 3H28N202C1

' OoNCl WO -

2005/ 002575 PCT/ EP2004/ l
5- (4- Chl or o- phenyl ) - 2 oxy- 4- met hoxy- phenyl) - 4- et
hyl - 4, 5- di hydr o- 1H dazol e was prepared from

1- (4-chl or o- pheny Ib butane 1, 2-diam ne and-eth
et hoxy-@-GelproRrbeny &[%@@a&%gl@hwwmé-mpam 5 -dihydro-1H-

anﬁk&&e&sﬁwaﬁ&e@ﬁoﬁqsgném@ RhyD) Bﬁam-p mahir@ran@@myl 2-

rr§§ - eyzmﬁéat%%yé;a&gori& Ilnrﬁn@ég Igg s(zrgglé{%gx descnbed for
9)the 161E8f 55(nlehloab phérdpid 358 ojditimetiyhla@tab@g-4-orethoxy-
Clpgerpé&% cﬁ&ycirg '\ﬁmm dazoﬁe (]-::l 5a2n%ple Ej‘aﬁﬁ'-ﬁs %éS, nc1)/z) 'Slbs%rvelg 3'73.1_680,

5-ciuBddboCpRbaYIC, CH @4 pand.y678et hyl - 2- (2, 4- di et hox
y- phenyl)-4,5-di hydro 1H i m dazole was prepared from
1- (4-chl or o- phenyl ) - 3-cycl opentyl - propane- 1, 2- di am ne
and et hyl 2, 4-di ethoxy-benzi dat e hydrochloride in an
anal ogous' manner - -as descrigg%£$%¥u£he preparation of

5- (4-chl or o- phenyl ) - 4-cycl opent yl ret hyl - 2- ( 2- et hoxy- 4-
nethoxy-phenyl)-4,5-dihydro-lFLinggazole (Exanpl e 9).

HR- M5 (ES, nh) observed 27.21%2, calcul ated for
C25H32N202CL [ (M+H) +] 42 N
N O
N \
H
cl TFA

. 5-(4~Chloro—phenyl)—4—cycl0penty1—2—(2—ethoky—fl—méthoxy-phenyl)-4,S—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 C23H23N902C1
[(M+H)] 399.1834.

Example 20

Iz .2z ‘
_ : o
O

Ci
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Exanple 22 F ONO O
5- (4- Chl or o- phenyl ) -2-[ 2- (2-fl uoro- et hoxy) - 4- met hoxy-p

V@B I0%Ipr opyl -4, 5- 20 di hydro- 1H-i mi dazol e WASI/ER2004/606211

prepared from 1-(4-chl oro- phenyl?t-pent ane- 1, 2- di ani ne
and et h% 2- (2-fluoro-ethoxy)-4-nmet hoxy- benZ| m dat e
hy dr ochf%fhigeo-pherah) -afiabtbgoud-mhersrprheas desbyi-bediygro-1H-

t hﬁn@{zﬁll%,gxﬁf%t%r@%hﬁg& fr?rj} IC(4 ?hé%rg nphenyl) butaPe 1,2- d1arrune and ethyl 2-

et ‘hl‘f}?&f{% D-Elﬁ’é £ ydgo@ﬂ@ﬁ%ﬁ/@@@_aﬁp{pgw@&u@eéw described for

- ( E}(@ﬁilt%b@raﬁbn 0 Mﬁhl_lé)s &%EM c Hafhed @Qi(gl%?hoxy -4-methoxy-
calLCcu

b e R NI o S 3591524,
O caNuHteddor C20H24N202C1 [(M"[-H) ] 359.1521.

5- (4- Chl or o- phenyl ) - 2- (2-i sopr opoxy- 4- nmet hoxy- phenyl ) -
4- propyl -4, 5-di hydro- 1H i m dazol e was prepared from

1- (4-chl oro- phenyl ) - pentane-_1, 2-diam ne and ethyl 2- 5
i sopr opoxy- 4- met hoxy- benzi n‘@&éﬂ@f@drochl oride in an

5- (4-chl oro-phenyl) - 4-cycl opentyl net hyl - 2- ( 2- et hoxy- 4-
ydr o-| Higm dazol e (Exanple 9).
—38/. 4840y —cal cul ated for

} 3N le 24 O NO
N AN

anal ogous manner as descri bed forckéhe preparati on of

met hoxy- phenyl) -4, 5-
HR-M5 (ES, nlz) obser
C22H28N202C1 [ (M+H)' J
NC NF

5-(4-Chloro-phenyl)-4-cyclopentylmethyl-2-(2, 4-diethoxy-phenyl)-4,5-dihydro- . ... . ..

1H-imidazole was prepared from 1-{(4-chloro-phenyl)-3-cyclopentyl-propane-1,2-
diamine and ethyl 2,4-diethoxy-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
427.2152, calculated for CsH3N,0,Cl [(M+H)'] 427.2147.

Example 22
F
/._/
O
N
N O\
b

ci

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 C5;H25sN.0,FCl [(M+H)+] 391: 1583.



O NFFO™

[ 5- (4- Chl oro-phenyl ) -4-cycl opentyl net hyl - 2- (2- et hoxy-4
woretohoxg7phenyl ) - 4, 5-di hydro- PCT/EP2004/006211
i m dazol - 1-yl ] - (4-net hyl - pi perazs n- 1-yl ) - met hanone,
trifluoroacetate salt 15 To a sol ution of

5- (4-chl oro- phenyl ) - 4- cycl opgahpie Bt hyl - 2- ( 2- et hoxy- 4-

met hoxy- phenyl) -4, 5-di hydro-1Hini dazol e (160 ng,

0.387 mmol) in nethylene chloride 15 nL) cooled to 0

C were sequentially added trlethyb ne (108 L, 0.774.

- mol ) and phosgene (589 L, 1.161 1.97 M | n
tol uene). The reaction m %E@Ired at

- 10

under Argon for 30 mn.. The $0
reagents were renoved b 0 ro ovap, and the residue
was purified by flash c mt ogr aphy (Bi ot age system
KP- SilTM 32-63 m 60CIA silica gel) eluting with
20-25% et hyl acetate in hexanes to give 5-

(4 chk HAEIHbﬁ)ﬂpﬂe)lYH‘ZC@Gﬂs@;ﬂepmgyhmmeﬂgdxyaah(eﬁyléﬂfmmdﬁl,ﬁqélhydro_

L RYRaS E‘e_vlgés %femjd& %gg P4 LA ARERSDL5EARLAM bamine and ethyl 2-

2mgt@6wnanemkﬁmmdammochlmw o nalpgys gpanner as described

St {r"fﬁg esgﬁ%u&tf ??é’ 4@ gﬂ%ﬁ%%&‘gfﬁn‘t )ﬂ( &Yﬁlnﬁﬂl@??%ﬁjé%kyq ~methoxy-
|md Ieléégﬁwog 87.1840,

C Bhom Xt (Sydve; | Hoinsdszoledi iple bobsgrreqd 3
%ﬁuﬁﬂ Of

QFMC&%éFg?ggg%%?ﬁgbétgthngESS nmol ) and

triethylamne (29 L, 0.210 rnnol) in nethyl ene

chloride (3 nL) cooled to 0 5 C. The reaction m xture

was -stirred at -room tenperaEat@pledd 30 nin then

concentrated in vacua. Purificatiqgn_of the crude

resi due by preparative HPLC ¢tZorb Cl18) gave [ 5-

(4-chl oro- phenyl ) -4-cy eqt y et -2-(2-et hoxy-4-nmne

t hoxy- phenyl) - 4, 5- di hydro- o

i m dazol -1-yl]-(4-nmethyl -Ri_pe i n3 [ ) ~mret hanone (64

nmg, 93% white solids) rif roacetic acid salt.

HR- M5 (ES, ;nlz) obseag 5392789, calculated for to

C30H40N403C1 [ ( M+H) +] ©539. 784 Eéa g 25 0 C NO

H O

4-[5- (4- Chl or o- phenyl ) - 2- (2- et hoxy- B- nBthoxy- phenyl ) - 4

d "excess

-

=

- -propyl -4, 5-di hydr o-

15

20

15
i ﬂs%m@omwlbéfwbqopmmbmﬂlrz @-ehexyignghepaphegyd-4.5- dihydro-
i O{Razol( yﬁ E‘H4 D}%Béﬁ'la%m-zl -§'6-methanone, trifluoroacetate salt :

To a solution of 5—(4-chloro~pheny1)-4—cyclopentylmethy1—2-(2-ethoxy—4-methoxy—

phenyl)-4,5-dibydro-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 uL, 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 um, 60 A silica gel) eluting with 20-25% ethyl acetate in hexanes to give 5-
(4-chloro—phenyl)-4—cyclopentyhnethyl-2-(2—cthoky-4~methoxy-phenyl)—4,5 -dihydro-
imidazole-1-carbonyl chloride (132.6 mg, 72%) as white solids.



W

et hoxy- 4- met hoxy- phenyl ) - 4- propyl -4, 5-di hydro-I Hi m da

zole (Exanple. 18) in an anal ogous nmanner as

wlesersidoextsf or the preparation of PCT/EP2004/006211

[ 5- (4-chl or o- phenyl ) - 4- _26 -

cycl opentyl net hyl - 2- ( 2- et hoxy- 4- net hoxy- phenyl ) - 4, 5- di

hydr o-j mydazo - (4- A D(2- -4-methoxy-
ey QSR e et A <l

( BBenylpA S)dibprkeimisazdled -ari@yl 2hlogde (W medy! §ommol) in methylene

| ' | 13 Y 0.158
LSRG (AT S5 Tl i

paTnedand redodanipe (29gL, 0210 mmol) in methylene chloride (3 mL) cooledto O

[ se( ﬁﬁ%@é&g@% B{gﬁﬂw Waskticréd @t Rk tefrprRiniefyr Wheiythpn derpentrated

ropyl - 4, 5- dr.hydr o- ) _ -

| itz OGSt s oo widue Sy poapte BTG Gper g 5

Zélm&;&rﬁlortlt-phéﬂyllljﬁlﬁﬁflseﬁegtﬁgmﬂiylav@sethqmyeqsmeéubxymhmyi)-2,5.-d1hydro—
~(4: chl or a-phe -2-(2- et hoxy-4- - 3 A

oL AR 0 3@‘5‘3“' F@%ff R koo s

amaflogoarstivacidenlt. aERASHESD evk)f serv£$5®.2)} pealelited fo5f

[ ﬁfé&ﬁgﬁ%ﬂﬁcﬁmﬁﬁﬁ'ﬁﬁ?ﬂc' opentyl met hyl - 2- (2- et hoxy- 4

.- Xy_

phenyl ) -4, 5-di hydro-i m dazol -1-yl ] - (4- et hyl - pi perazi n
-1-yl)-nmethanone (Example 24). HR-M5 (ES, nhz)
observed 553. 2940, cal cul at &gafopte Z3B31H4A2N403C1
[ (MtH) +] 553.2940. Exanmple 27 O NNO C NN 10
[ 5- (4-Chl or o- phenyl ) - 2- (2- et hoxy- 4§rret hoxy- phenyl )-4-p
ropyl - 4, 5-di hydr o- g
i m dazol - 1-yl ] - (4- met hykspi-Rer ggi n-\l-y!l ) - met hanone was
prepared -from5-(4-chloro- . 7 N\ 0

_ N \

o
g

Cl
N
H

4-[5-(4-ChIoro-phenyl)—Z~(2-ethoxy~4-methoxy—phenyl)-4—propy1—4,S-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-z-(fl—ethoxy-4—methoxy—phenyl)-4,5-dihydro-imidazol-l-yl]—(4.-
methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed 499.2113,
calculated for CogHaaN:O4Cl [((M+H)'] 499.2107.

Example 26

)

o .
o N)to
eIy

N .F‘H
Q FOH



phenyl ) - 2- (2- et hoxy- 4- met hoxy- phenyl ) - 4- propyl - 4, 5-di h
ydro-I Him dazole (Exanple 18) in an anal ogous manner

s 2ebegozi7bed for the preparation of PCT/EP2004/006211
[ 5- (4-chl oro- phenyl )-4 15 -27 -

cycl opentyl met hyl - 2- (2- et hoxy- 4- met hoxy- phenyl ) - 4, 5-d
hydro 51@1 qazab p%eﬂ}l}-?((é ethoxy -4-methoxy-phenyl)-4-propyl-4, s dihydro-

?egggy ] gﬁg(gfﬁygr@}g%?@ 1peru511821|-gléTr%%g%op%zm%luoroﬁe’t\@e salt was
g%}’éﬂa&mélﬁ&ﬁls @(Mﬁﬂbddheﬂgﬂpzz{%ﬂm&xeamtmxg@he@l) -ppragyid.S-

[ @11'(3?&11"@1 ﬁoowdfﬁ%enﬁ )almgl ]S}Zg_'%mé rtl BN R 25 élescrﬁggl( f?r the
S ﬁamtmﬁQM# ):hlércﬁphenyl) 4—cyc10pentylmethy1 2-(2- ethoxy—4—methoxy—
1912&8 i loi 15@ (Eylﬁétﬂﬂ-glg@ra% V1 -5 ) inReRArdhe (Hxample 24).

?han tr| uor tate
f rI-EtﬁMS (ES, m/z) observed 553.2940, calculated for C31H42 4038? (ﬁLH) } 553.2940.
5- (4-chl or o- phenyl ) - 4-cycl opent yl met hyl - 2- ( 2- et hoxy- 4
WD 2005/ 002575 PCT/ EP2004/ 006211 - 28
nmet hoxY- PhenYl) - 4, 5- di hydro zol e (Exanple 9)
i n an anal ogous manner as 3%%%##%%% for the
preparation of
[ 5- (4-chl oro-phenyl)-4-cycl opentyl et hyl - 2- (2- et hoxy-
4- met hoxy- phenyl ) -4, 5=di hydro-i m'dazol - |
-yl ]-(4- et hyl - pi perazi n= none (Exanple
"24). HR-MS (ES, in/z) observdd Qcal cul ated
for C34H35NA03CL 5 [ (Mt 98 3255~ Exanple 29 O N
NO G N HO ,L=o

'CI_Q

10

[5-(4—Chloro-phenyl)-z-(2-ethoxy—4—methoxy—phenyl)-4-propyl-4,5—dihydr.o—

. imidazol-1-yl]-(4-methyl-piperazin-1-yl}-methanone 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-

15 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/2) observed 499.2477,

calculated for Co7HgN,O3Cl [((M+H)'] 499.2471. '

Example 28

cl N F o
1

20

[5 -(4-Chloro-phenyl)-4—cyclopentylmerhy1-2-(2-ethoxy—4-methoxy—phenyl)-df_,5- .
dihydro-imidazol-1-y1]-(4-pyrrolidin- 1-yl-piperidin-1-yl)-methanone, trifluoroacetate
salt was prepared from 5-(4—chloro—pheny1)-4-cyclopentylmethyl—2—(2-ethoxy—4-



4-[5- (4-Chl or o- phenyl ) - 4-cycl opent yl net hyl - 2- ( 2- et hoxy
- 4- met hoxy- phenyl )-4,5- 10 _
veb bpogneestani dazol e- | - car bonyl ] - pi per azi n- 2- one PEFEP2004/006211
prepared from 5-(4-chl oro-phenyl2g--
4-cycl opentyl net hyl - 2- (2- et hoxy- 4- net hoxy- phenyl ) - 4, 5-
di xhb’tﬂé)@y Bhdrtyl)d 62z d@oﬂ@i@ﬂ@dzele%xmﬁipm)aﬂaﬁ @80QSous manner as

eggeﬁl:ifzﬁsfgr? g%g‘fl:pgu(?atlofn%rf [§ (4e clﬁgr%pp re%%;f) 4- cyc&opentylmeﬂlylﬂ (2-ethoxy-

p Imnmﬂboxﬁ—phy@jrlppﬁncﬁmymuhydlazakl -FHehaxitydpipethioxl-y)esihanone
o G EaB i M R BBy e St i S0

DHF{(MBHOJEEPBrﬂZi)i obser ved 15 539. 2423, cal cul at ed fo_r

C29H36N404C1 [ (M+H) +] 539.2420. Exanmple 30 O NN d
( N>O NI p .

[ 5- (4- Chl or o- phenyl ) - 2 (2-ethox t hoxy- phenyl ) -4-e
t hyl - 4, 5- di hydr o- . Exiple2d™

dro-1H i m dazol e (Exanpl e
as described for the prepe

i i dazol - | -yl ]-(4- rret hyI pi perazi n-4—yl) - met hanone was
[ 5- (4-chl oro-phenyl) - 4-
cycl opent yl met hyl - 2- ( &4

prepared from 5=(4-chl O .
X en 4- et hyl -4, 5-di hy
ogous nanner
U 170n of \ '
=0
hydr o-i mi dazol -1-yl]-(4 - :

2005/ 002575 PCT/ EP2004/ 00621 - 29-
met hyl - pi perazi n-1-yl ) -nmet hanone (Exanple 24). HR M5
(ES, in/z) observed 4852323, calculated for

C26H34lbfglqaféhl[)ﬁdvﬁﬁ9n’yb -ABpldpeniime By BIRD Rt ky-PrthoxNphenyl)-4;5« == -

10 éﬂmﬁ wlsesarbonyhl-piperatinckoneasrREsd FrEhy(4-chlog-phenyl)-
t Bydyctbpenigihytdiio?- (2-eth0xy- -methoxy phenyl) 4,5-dihydro-1H-imidazole

t Wédaz l \?ggf}/fflﬂl @ﬁ?% fe'rﬁgh% g nscnb%d &' BE pr pregvaratlon%f ES {He chloro-

phenyl)-4-cyclopentylmethyl-2-(2- ethoxy—4-methoxy—phenyl)—4,5-dlhydrq—nmdazol-1-
y1]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed
15 . 539.2423, calculated for CooHzeNeO4Cl [(M+H)'] 539.2420.

Example 30

)
@1 IO

(2

[5-(4-Chloro-pheny!)-2-(2-ethoxy-4-methoxy-pheny!)-4-ethyl-4,5-dihydro-
20 imidazol-1-yl1]-(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-y1]-(4-



chl or o- phenyl ) - 2- (2- et hoxy- 4-r net hoxy- phenyl ) - 4- et hyl -

4,5-di hydro. -1 Himdazole 10 (Exanple 20) in an
vanmalosgersss manner as descri bed for the prepar atR@QUERZ04/006211

[ 5- (4-chl oro- - 29 - .
phenyl ) - 4-cycl opent yl nmet hyl - 2- ( 2- et hoxy- 4- net hoxy- phen

y In)otldy 1 5ot dwmahl eyl}- medamhe (Bxample 24). HR-MS (ES, m/z) observed 4852323,

N el A

.. C30H40N403CL [ (MHH)® ] 539.2784. 15 Exanple 32 ON 1[5

FI. O
4-[ 5- (4- Chl or o- phenyl ) - 2- ( 2Egtipley3i4- met hoxy- phenyl ) - 4
-et hyl - 4, 5- di hydr o-

I m dazol e- 1- car bonyl ] - pi per azi n- 2- one was prepared
from 5- (4-chl oro- phenyl) - 2-( 2-
ethoxy-4-nethoxy-pheny|)-4-ethy|-4>5-dihydro-lFLinidaz
ol e (Exanple 20) in an 20 anal ogows nmanner as descri
bed for the preparation o ¢4- chlsor o- phenyl ) - 4-

cycl opent yl met.hyl - 2- ( 2- et hoxy|- 43>+ef ywphenyl ) -4, 5-d
hydro-i m dazol -1 -yl]-(
PCT/ EP2004/ 006211 - 30

0
met hyl - pi perazi n-1-ylgI- e (Exanple 24). HR-MS
(ES, mz) observed 485. 195 al cul ated for
C?5H30N4A03CL [ (MtH) " ] 483y 0. Exanple 33 50 N
N

~~/
[5-(4-Ch|oro-phenyl)-4-é;;%opentyl-2-(2-ethoxy-4-netho-
Xy-phenyl) -4, 5-di hydro

i mi dapp{4-Chivkd- ﬁéazlmez -y bthBkRALBEhOxyL pdnytE bihgnaTeditado-

PR }){"mﬁémly SR PRy RO R YOS BiRBRRH from 5-(4-

10

15

20

Ehldrdthhnglr)-lz &emﬂazﬁaho@phanwmyahﬁla@e&kﬂt}eksd[H—mrndazole
(SRR 10 oh 3y ANShRHRYS: FBARLs P ISREHakRER drF8-c-chioo-
[ Bhenal ety opeplydmyityl- &-(aseﬁm@e‘htrwthmywbnﬂ) - 2-dhidreyinddazol-1-

ﬂg r@ é)l%erﬁmrd r1 oyl?—me lanone e ple %14)rre}¥% MS {)ES enrt/g) observed

P m@dém(@aw@ﬁw% T8, 5)

observed 525. 2634, cal cul ated for C29H38N403Cl

[ (M:tH) +] 525.2627. 15 Exanple 34
Example 32

@
Wg

_ 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 descﬁbcd for the preparation of [5-(4-chloro-phenyl)-4-
cyclopentylmethyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro-imidazol-1-y1]-(4--

Cl



0O NC NO
[ 5- (4- Chl oro- phenyl ) -4-cycl opentyl -2-(2-et hoxy- 4-net ho

WY 2d8beehs - 4, 5-di hydro PCT/EP2004/006211
i mdazol -1-yl]-(4-pyrrolidin-1-yh-piperidin-1-yl)-meth
anone was prepared from 5-(4-

néiﬂ SRR - fxyﬁlaggﬁ@@gmfie@r)e:}i}?m SRV UNerPRe4SS.1959,
%Cafh@%%ﬁlw \0%mnner as descri bed

for the preparation of

[ 5- (4-chl oro-phenyl)-4-cycl opentyl net hyl - 2- (2- et hoxy-4
- met hoxy WO 2005/ 002575 PCTLE -351006211 - 31

phenyl ) -4, 5-di hydr o-i m dazofF-1- -(4- net hyl - pi perazin

5 -1-yl)-nmet hanone (Exanple 24)_ HR-MS (ES, nh)

observed 579. 3104, cal cul ated for C33H44N403C1
[ (MtH) 4] 579. 3097. Exanple 35 O 50
“4-[5- (4- Chl or o- phenyl ) - 4-eycl opentyl - 2- ( 2- et hoxy- 4- et

hoxy- phenyl ) -4, 5-
ok en-@- one was
) - \

di hydr o- |n1dazole | - car bonyl
At met oxy phenyl) - 4, 5- di hydr

prepared from 5-(4-chl or
4-cycl opentyl - 2- (2- et hoX
8 eOsal t (Exanple 19) in
o(?e[ d for the 10

o-l Himdazole, trifduore
an anal ogous nmanner as des
preparation of

[ 5- (4-chl or o- phenyl ) - 4- cyc(opentylnethyl 2-(2-ethoxy-4

- met hoxy-
phenyI[$-(%Cﬁlﬂfro@dmsd)-ﬂwdlapmty112=92-]etl(oxyﬁerpﬁypxsppb@rw8z4 f-dihydro-

. bg&gﬁ%/g(gﬁgggﬁ%ﬁ%%ug@%n? 8%@\7&(2@%& @eﬁ)ﬁom 5-(4-chloro- |

[ Eheasrf-cpdepardd-(2- Ek@ﬁﬁpﬁ@lcjboxj-phqn@)—ﬁ-d @513-1mldazofe

10 [ %mifcfrgﬂe%@seﬁmxinbtezﬂ)gn &t oy dts FRinReras-dehaibel fordthe

15

20

rapaadion o ﬁ ](4 ehiopsyplieap Dt prelopptymsiil-di(Refhopyy Mgt~
%g{&@l)m&cﬁhﬁﬁ@ﬁﬁ@d&ﬂo My §= 4nethy1—p1 erazin-1-yl)-methanone (Example 24).

A v arpletradSor o, Epilie B%a@g?ﬁ%ﬁé@a [ sos 2627,

(Exanpl e 17) in an anal ogous manner as described for
t he

Example 34

)

cl

O
- [5~(4-Chloro—phenyl)-4-cyclo‘pentyl—2—(2—ethoxy—4-meth0xy—phenyl)~4,S~dihydro-. :
imidazol-1-yl]-(4-pymrolidin-1-yl-piperidin-1-yl)-methanone was prepared from 5-(4-
chloro-phenyl)-4-cyclopentyl-2-(2-ethoxy-4-methexy-phenyl)-4,5-dihydro-1H-
imidazole, trifluoroacetate salt (Example 19) in an analogous menner as described for the
preparation of [5-(4-chloro-phenyl)-4-cyclopentylmethyl-2-(2-ethoxy-4-methoxy-



20 preparation of

[ 5- (4-chl oro-phenyl)-4-cycl opentyl net hyl - 2- (2- et hoxy-4
WOethoxs7s PCT/EP200-4/006211
phenyl ) -4, 5-di hydr o-i m dazol - | ~gl}- (4- net hyl - pi perazi n
-1-yl)- rret hanone (Exanple 24). HR-M5 (ES, niz)

i};&( Qﬁlgya?rél’réidag@i £yijqtagethgrpiGRAHRaNAY-a@thanone (Example 24).

/ﬂ@@s@fgrve@éw 04 57 o ?ﬁ%ﬁ%%@!&ﬁ%%%l% 579.3097.

[ 5- (4- Chl or o- phenyl ) - 2- ( 2- et hoxy- 4- net hoxy- phenyl ) -4-m
et hyl -4, 5-di hydr o- Example 35

~imdazol -1-yl ] -(4-nethyl - pi perazi n-1-yl)-nmet hanone was
prepared from5-(4-chloro- 5
phenyl ) - 2- ( 2- et hoxy- 4- net haxy- phen
ydro-| Himdazole, trifl bacet at

)-4-nmet hyl -4, 5-di h
salt (Exanple 17)

preparation

N\
of [ 5- (4- chl or o- phenyl ) - 4 ﬂ;tﬂt yl nmet hyl - 2- ( 2- et hoxy
- 4- met hoxy-

phenyl ) -4, 5-di hydro-i i dazop” 1Ny ]-(4-net hyl - pi perazin
-1-yl)-met hanone (Exanmple 24)./ HR-M5 (ES, 7n/z)
observed 471. 2166, cal cul at or C25H32N403C1

5 [ (MHH) 4] 471.2158. 10 Exanple”38 O NO NCL N O

i rrEe? h%ﬁ%&éﬁ%ygegﬁqull))-%yc 3 R ARSI 4. 5-
If @1%@ %rﬁldaz%flb%bféﬂylr @@fa@ﬁll-lloﬂc oae pwparep frepnf-€4chloro-phenyl)-
: romb,s | or o- en
RN DSR4 - M TG 4
z Qhﬁuoﬂoatté‘tétu Q4le @emﬂe 1s)ahtan afEbogon eardie) as desaribed for the
10 ?g)ar!% ndﬁgrtﬁ oro~p?1§r(1:yrl ?ela%én&ﬂr?eﬂ?ﬁ?z@@f ahd3n4-Aethoxy-
Dhﬂﬂuzﬂ) 4$~dmwﬂﬂpmmﬂaduhdnﬂ1ﬁ(4—meﬂwlama@}n—l wl)smﬁ@mq&r{gﬁample 24).
Efm%gé r@? B L IPERIIT1 - calculated for CosbNOCI (M) 525.2263.
Iperazin- 13 ﬁanone 3Iéxarrp le 24).

HR-I\/IS ES, nlz) observed 471. 1801 cal cuI ated for
C24H23N404C1 [ (MrH) | 471. 1794,

Example 36

)

O
N
\>—<\ }o
N \

=0

N

15
[5-(4-Chloro-phenyl)-2-(2-ethoxy-4- methoxy-phenyl)-4-methyl-4,5-dihydro-

imidazol-1-y]- (4-pyrrolidin-1-yl-piperidin-1-yl)-methanone was prepared from 5-(4-
chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl)-4- methyl-4,5-dihydro-1H-imidazole,
triffuoroacetate salt (Example 17) in an analogous manner as described for the

20 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 525.2635, calculated for CyoH3gN40;5Cl [(M+H)"] 525.2627.



7o S WO 2005/ 002575 -33 -
PCT/ EP2004/ 006211 Exanple 39 O N\ / \ NO NOC (

wo 2004065k N PCT/EP2004/006211

[ 5- (4- Chl or o- phenyl ) - 2- (2- et hox®24- net hoxy- phenyl ) - 4-
sobut yl - 4, 5- di hydr o-
i m dazol -1 -yl ]-(4-methyl-pi pre@plers7l -yl ) - net hanone was
prepared from5-(4-chloro 5
phenyl ) - 2- ( 2- et hoxy- 4- net hoxy- phenyl ) - 4-i sobut yl - 4, 5-d
i hydr.o-1 Him dazol e (Exanpl e 10)($n an anal ogous
manner as described for the pr%Par tion of
[ 5- (4-chl oro- phenyl ) - 4-
cycl opentyl net hyl - 2- ( 2- et hox)
hydr o-i m dazol - | -yl]- (
nmet hyl - pi perazi n- 1- yI% @Exanple 24). HR-NB
(ES, nz/z) observed 5 %.263 calculated for
C28H38N403CF[ (M+rH) 1 513. 262 0O Exanple 40 0O NN

~=0 d II/ HO
4-[5-(4-Ch|oro-phenyl)-2-(2-ethoxy-4-nethoxy-pheny|)-4
- | sobL[S-)(JiGhlor&pdibﬂiW}iQQZ—ethoxy -4-methoxy-phenyl)-4-methyl-4,5-dihydro-

%lhqaagoi(ﬁygﬂ]& %%Bglr?én%g%ngﬂgw\ﬁgﬁregﬁﬁﬁﬁo%QS (4-chloro-
emhm@sl)-a-(metlm%mh@nw phdnsi )sfblmttlwl-% gihgidry damidazple
d%ﬁﬁh&g&g@%@xﬁ@ég%lpm Al AR QHAL 2 AR delibed for the

descri eparation_o
[ Breparadienof 63 ﬁhg}ﬂqu—phpnyl)—4-cyciopentylmethyl -2-(2-cthoxy-4-methoxy-

y-cﬂihenyl )-4,5-di

| =C)bﬁélﬂﬂﬁﬂlt5ydxlﬁ5‘%&51—ﬂnid%z6lzi {h@xetly IR baraxiv- PHBBiéthartbnd (Bkample 24).

10

15

20

S B ateryed Y1 %é&ﬂ&\ﬁ‘é’fe@@%%ﬁéz%ﬂ (R 12158

(ES, mz) observed 513. 2267,

| Example 38

i

O

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 S-(4-ch10ro-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 C24H23N404C1 [M‘*“H)'I_J 471 1794.



calcul ated for C27H33N403C1 [(M+H)'] 513.2263. 20 WD
2005/ 002575 PCT/ EP2004/ 006211 -34 Exanple 41 O N O
wWo 260000M7€1 ~ CIH PCT/EP2004/006211
[ 5- (4- Chl or o- phenyl ) - 2- ( 2- et hox®34- net hoxy- phenyl ) - 4-i
sobut yl - 4, 5- di hydr o-

i m dazol -1-yl]-(4-pyrrolidi Eximpled® peridin-1-yl)-nmeth
anone was prepared fromb5-(4 5 ' ‘
chl or o- phenyl ) - 2- ( 2-et hoxy- 4- mat ho>( phenyl ) - 4-isobuty

-4, 5-di hydro-| H i m dazol mje 10) in an

anal ogous manner as descri Qled for he preparation of

[ 5- (4-chl or o- E’@r

phenyl) - 4-cycl opentyl met hyl - 3- y 4\ met hoxy- phen
yl)-4,5-di hydro-i m dazol ;
yl]- (4 nmet hyl - pi perazi n- Ranone (Exanpl e 24).

HR- M5 (ES, m z) observe cal cul ated for
C34143N403C1 [(1vI+H) ¥ 567 3 j 10 Exggple 42 O N

N, FO C CH N _

[5 (4- Cnhl oro- phenyl) 4-cycl ohexyl 2- (2- et hoxy- 4- net hox
e Climro phed D-drisobityl:4.5-dihydro-
Y dadBH ORI o-Rhet R et methoxy-Rhenyhdeinohitris
prighadel1fyp ﬁe{h‘ﬂd— i@b@kﬁrl Slﬁ-methanone was prepared from 5- (4-chlor0-

50 ; iﬁyﬂb 34Q2(|z¥1-ﬁ d‘g ?{?ﬂpz SB%‘S F {cllaut)ﬂﬁti 2 g@dpq“ ?ﬁyhﬁda&o@ (Example

’T&Vlzeﬂi al andlegmis In’mdeffasrdetdré)eﬂ fepthe preperation of [5- (q4 chloro-phenyl)-4-
; midazol.1-y1}-(4
ahrp RGPy B e R e

| yImethyEpmawmbyl)mqhmneiExmnpe R YR b RN résm 2632,

g%ﬁ(@b&gz% JREORA vl iyt 5192 pANONe (Exanpl e 24).

ser

Example 40

4-[5-(4-Chloro-phenyl)-Z-(Z-ethoxy—4—methoxy-phenyl)—4-isobuty1-4,S-dihydro—
‘imidazole-1-carbonyl]-piperazin-2-one was prepared from 5-(4-chloro-phenyl)-2-(2-

15 ethoxy—4-methoxy—phenyl)-4—i$0butyl—4,5—dihydro—lH—imidazoIe (Example 10) in an

analogous manner as described for the preparation of [5-(4-chloro-phenyl)-4-
cycIopent'ylmethyl-'?.-(2—cthoxy-4-methoxy—phenyl)—4,5-dihy'dro-imidazol— 1-yI]-(4-
methyl-piperazin-1-yl}-methanone (Example 24). HR-MS (ES, m/z) observed 513.2267,
calculated for Co7H33N0:Cl [(M+H)'] 513.2263.

20



539. 2790, cal cul ated for C30HAONAO3Cl L( M+H) +]

539.2784. 20 WD 2005/ 002575 PCT/ EP2004/ 006211 -35
woanphesA3 0 NO N1i rNN HO PCT/EP2004/006211

4-[5- (4- Chl or o- phenyl ) - 4- cycl ahgxyl - 2- ( 2- et hoxy-4-net h

oxy- phenyl ) -4, 5-di hydro

I m dazol e-1 - carbonyl ] - pi pergzifsie40ne was. prepared

from 5-(4-chl oro-phenyl)-4 @—

cycl ohexyl - 2- (2- et hoxy- 4- net hoxy- pienyl ) - 4, 5- di hydr o- |

Him dazol e (Exanple 11) .in an anal ogous nmanner as

descri bed for the prep on of
[ 5- (4-chl oro- phenyl) - 4- N
cycl opentyl net hyl - 2- ( 2- et hoxy- y%henyl )-4,5-di

hydro-irnidazol -1 -yl]-(4< N

met hyl - pi perazin-1-yl)-qe .noﬁkﬂ%Exanple 24). HR-NB
(ES, m z) observed 539. 2428, | cul ated for

Cz4H36NaO4Cl [(N%kb+]CI39.24ig. 10 Exappie 44 0 N\

~=0 CH d q U N
[5-(4-Ch|oro-phenyl)-4-cyc|ohéxy|-2-(2-ethoxy-4-nethox

y- phenyl ) -4, 5-di hydr o- ) . )
[ m dazss Chidrb-phémy R ictitig-Amythopy-phemi)-frispbyh)-Arsthydro

i as_prepared  drom e tddiho-yl)-methanone was prepared from 5-(4-
paat ol R RSt SRl BrRghasy) methanone vias proparcd on
5 ;Ic)ﬁoéo@hﬂiyﬂ]))ffﬂfbeﬂﬂegcyﬁm;bgmphq(lﬁiag‘hﬁgggtﬁf‘g?é{ﬁg‘ﬁ%'ﬁﬂﬁ‘q‘dw"e |
? %%g]glﬁ l‘ci gfﬁnarflez{naﬁ'%of}?&%ﬁé?%i dEREbéd e fiepapatiianofip-(4-chloro-
bipbel) A4vcyptnspetyrlieCnshon-{ Ry Bheny g iy drgimidasol|
y :y I.{’azéé@l{sfﬁéﬁéfézinﬂi -9@_2@1:%1@011@ (Example 24). HR-MS (lES, Z/:) 7-07bs_ervc.3d
YL Dol he caabarolCaTR( 3387 S0sFxam! e 24)

10
Example 42

)
O
)
A
/

[S—(4-Chloro-phenyl)—4—cyclohexyl—2-(2—ethoxy—4-methoxy-phenyl)—4,S—dihydro-
imidazol—l~yl]—(4-methy1-piperazin—1-y1)~methanone was prepared from S‘-(4—ch10ro-
i5 phenyl)-4—cyclohexyl—2—(2—ethoxy-4—meth0xy-pheny1)—4,5-dihydro-1H—im1dazole_
(Example 11) in an analogous manner as descﬁbed for the preparation of [5.—(1%-ch10r0—
phenyl)—4—cyc10penty1methyl—2~(2;ethoxy—4-m'ethoxy-phcnyl)—4,5-dihydro-nmdazol—1-
'yl]-r(4-methy1-piperazin—l -y])-methanone (Example 24). HR-MS (ES, m/z) observed
$39.2790, caleulated for CaoHeN,O3Cl [(M+H)] 539.2784.

20



593. 3260, cal cul ated for C36HA6NACBCL [ ( M+H) +]

593. 3253. 20 WD 2005/ 002575 PCT/ EP2004/ 006211 - 36

woaephesAS OO ENO C NFO CFF OH PCT/EP2004/006211

[ 5- (4- Chl or o- phenyl ) - 2- (2-i sopryzpoxy- 4- met hoxy- phenyl)

- 4- propyl -4, 5-di hydr o-

i m dazol - 1-yl]-(4-pyrrolidigg.dié4pi peridin-1-yl)-nmeth

anone, trifluoroacetate salt was 5 prepared from

5- (4-chl or o- phenyl ) - 2- (2-i sopr opox¥%- 4- met hoxy- phenyl ) -

4-propyl -4, 5- di hydro-| B~ m dazol & (Exanple 23) in an

anal ogous nmanner as deq ped for \the preparation

of [ 5- (4- chl or o- phenyl ) -4 tgyl - 2-(2- et hoxy

- 4- met hoxy-

phenyl ) -4, 5-di hydr o-i m daz

-1 -yl) - et hanone ( Exanp -MS (ES, m z)

observed 567. 3109, cal cil & r C32H44N403C1

[ (M:H) +] 567.3097. 1® Exanplie NOQ NG NFO N

F- F OH E‘ 0

[ 5- (4- Chl oro-phenyl)-2-(2-isopropoxy-4. - nmet hoxy- phenyl

)-4-propyl -4, 5-di hydrao A _ -4 5-dihydro-

i m da# =(i=(§hlf_[’mmhﬁéYlé‘ﬁ‘r“r}@h?WFYlF?éﬁﬁgﬁg’%? methoxy-pheny) 4

h ' dagaeﬁa&e??{yg-;? rhziVeRs o epeprephred ﬁmnsi-(%;tglf?-lvhmyl)"" )

chl'or o- phen -2-(2-1S50Pr OROXWs 4-2n le €E:phgple 11) in

p)?VCIﬂP‘BCYéHZF{éIﬁﬂEP-XV 'Wfﬁ’(ﬁ’%&'ﬁ%ﬁz g%@%%hﬁgpan ﬁE -

a%ﬁ'aﬁﬂ@%@lsrmﬁmet aspdeschitseci fobthe preparation of [ hPRICT SRS )'1] a

[5-(4-chl or g- . y -4.5-dihydro-imidazol-1-y1]-(4-

pHERYF) jﬁlﬂb@@wgﬁ%ﬁtﬁxgﬁ ﬁrbﬁt}}og{y(l%qeg?ll)]}ggﬁ 4%5?915‘/*}‘ 8‘6391@@& 539.2426

y Inhety Spiglrhnioioyl)-micthanone (Example 24). HR-MS (ES, m/2 IITETED
calculated for CosHseNz0:C1 {(M+H)'] 539.2420.

\ . .
4- et hyl - pi perazin

Example 44

N
cl Q CIH

[5—(4-Chloro-phenyl)—4—cyclohexyl—2-(2-ethoxy—4-mcthoxy—phenyl)—4,5-dihydro-
imidazol—l-yl]-(4—pyrrolidin—1—yl—piperidin-l—yl)-methanone was prepared fror.n 5.-(4-
15 chloro-phenyl)-4-cyclohexyl—2-(2—ethoxy-4—meﬂ10xy—phenyl)-4,5-dihydro-lH-nmdazole
(Example 11) in an analogous manner as described for the preparati(.)n of [5_—(4.-_011101'0-
'phenyl)-4—.cyclopentylmethyl-2-(2-cth0xy-4-methoxy-phenyl)-4,5dd1hydro—1m1dazol—1 -
y1]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) obs.erved

593 3260, calculated for C3sHagN4OsCl [(M+H)'] 593.3253.

20



yl]-(4-nethyl - pi perazi n-1-yl)-nmethanone (Exanple 24).
HR-M5 (ES, nlz) observed 499.2475, calculated for

W 10136M483C! [ (MrH) +] 499.2471. 20 - - - - -- PCT/EP2004/006211
-------------------- WO 2005/23@575 PCT/ EP2004/ 006211
-37- Exanpled7 ONp N/ O \' ) . Fp Fv FOH

[ 5- (4-Chl oro- phenyl ) - 4-cycl gpentyl et hyl - 2- (2, 4-di et ho

xy- phenyl ) -4, 5-di hydro- 5 EgﬁJﬂéﬂge

i mdazol -1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-nmeth
anone, trifluoroacetate salt was p ared fram

5- (4-chl oro- phenyl) - 4-cy¢l opent yl ®et hyl - 2- (2, 4- di et hox

y- phenyl)-4,5- di hydro-| apple 21) in an
anal ogous manner as descri be eparati on

of - [ 5- (4-chl or o- phenyl ) - tltpe et hyl - 2- ( 2- et hox

y- 4- met hoxy- . . 0 '
phenyl)-4,5-dihydro-i8? %E;ﬁiyl]-(4-nﬁthyl-piperazyn
-1-yl) - met hanone (Exanpl e ).,10 HR-M5S (ES, ni/2z)
observed 607.3423, cal cul ged for SHA8N403C1

[ (MtH) +] 607. 3410. Exaéélp 48 F Fk440 N O N X C O
Fp F F OH

[5-(4- Chloro-phenyl) -2-(2-isopropoxy-4-methoxy-phenyl)-4- propyl-4,5-dihydro-
imidazol-1-yl}- (4-pyrrol1dm—1—yl-plpendm-1 -yl}-methanone, trifluoroacetate salt was
5 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-
R 'phenyl)-4 5-dihydro-imidazol-1-ylI}- (4—methy1—p1perazm—1 -yI)-methanone (Example 24}
HR-MS (ES, m/z) observed 567.3109, calculated for CpHyaN;05C1 [(M+1)] 567.3097.

10

Example 46

ci g:);:-j——/(o

F OH

[5-(4—Chloro-phenyi)-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-
15 chloro—phenyl)-?.-(2-isopropoxy-4—methoxy-phenyl)-4-propy1—4,5-dihyd:o-lH—imidazole
(Example 23) in an analogous manner as described for the preparation of [5-(4-chloro-
phényl)-4—cyc1opentyhriethyI-Z-(2-ethoxy-4-met_hoxy—phenyl)—4,5-dihydro—imidazol—1-
yl]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) obse_:rved
4992475, calculated for CoyHasN,05C1 [(M+H) T} 499.2471.

20



F OH {

5- (4- Chl or o- phenyl ) -2-[ 2-(2-fl uoro- et hoxy) - 4- met hoxy-p
wenypkpo2sds propyl -4, 5- 15 PCT/EP2004/006211

di hydro-i m dazol -1 -yl }-(4-pyrradidin-I-yl-piperidin-|-

y1l) - met hanone, trifluoroacetate salt was prepared

from Example 47

5- (4-chl oro- phenyl )-2-[ 2- (2-fT uor o- et hoxy) - 4- met hoxy- p

henyl ] - 4-propyl -4, 5-di hydro-| H i\m dazol e (Exanpl e 22)

in an anal ogous manner as descrifed for the

preparati on of

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

- met hoxy-

phenyl ) -4, 5-di hydr o-i nptdaz

-1-yl) - met hanone (Exanpl eb24)s 20 HR-M5 (ES, ni/z)

observed 471. 2854, oalculdted for C3I H4I NMAC3C

[ (MrH) +] 471.2846. WD 2005..002575 ¢ 38

PCT/ EP2004/ 006211 Exapphe 49 OF_qLQq N~ 0 d ~N
] o

At hgf—f'?- (2- et hoxy- 4
ol -W‘-yl ]-(4-net hyl - pi perazin

N--/ O

1-{4-[5-(4-Chl oro-phenyl) - 2-(2-i sgpr opoxy- 4- met hoxy- ph
enyl ) - 4-propyl -4, 5-

di hydr o-i m dazal e-| - car bonyl ] - pi perazi n-1-yl }-et hanone

was p[ 2RaL Z]E;%'ré—?ﬁ%ﬁ’)’—fi—%ﬁf&%ﬂ)&ﬁﬁmeﬁwla-(2,4—diethoxy—phenyl)—4,S-dihydro-
h "2 (2 ~4- et hoxy:- phenyl ) - 4- | -
T ORSCAE o R T T

n'gi"é Sied Ford €§91r~Etﬂ@ﬁ-ﬂh&hyﬂ)-h&:yl@fo@ﬁﬁiyhﬁétbyl-23(2,4-diethoxy-pheny1)-4,5—
[ ? 'Chfiqr 03 i manner as described for the
pfidgror | d-imidazglsdfrarnls iy in 21 305l0goNy et B8 CREXY S ohen
ybﬁegératﬁn o [y ctr-ohlbro-pteenpl)-4-eyclopentylmethyl-2-(2-ethoxy-4-methoxy=..... . ...
, - (4 - i per azi 7 Iane 1§ SRR le 24).
o
1o T HIR- KU EER MIDYiseive60]. 34235 alouated forlGrs Bk el R ] 607 3410.
NCl N \NWMFOH FHOFO

Example 48
F

el

F O

o

F OH

Cl

{5—(4-Ch10ro-pheny[)—2~[2-(2-ﬂuoro-ethoxy)-4-methoxy~pheny1] -4-propyl-4,3>-
15 dihydro-imidazol-l-yl}-(4-pyrrolidin—l-yl-piperidin-l—yl)-methanone, trifluoroacetate
' salt was prepared from S —(4-ch10ro-phenyl)-2—[2—(2-ﬂuoro—ethoxy)-4—methoxy~phenyl]—
4-propyl-4,5-dihydro-1H-imidazole (EXampIe 22) in an analogous manner as described
for the preparation of [5—(4-chloro-pheny1)-4-cyclopentylmcthyl-2—(2-ethoxy—4—met1_10xy-
phenyl)-4,5—dihydro-imidazol—1-yl]-(4—methy1—piperazin-I—yl)-methanone (Example 24).
20 HR-MS (ES, m/z) observed 471.2854, calculated for CaFliNeOsCl [(M+H)'] 471.2846.



[ 5- (4- Chl or o- phenyl ) - 2- ( 2-i sopr opoxy- 4- met hoxy- pheny! )
- 4- propyl - 4, 5-di hydr o-

worb@aaedssd - yl ] - [ 4- (2- hydr oxy- et hyl ) - pi per azi n- BE§E}20p006211

10

15

20

t hanone, trifluoroacetate salt_was 15 prepared from

5- (4-chl or o- phenyl ) - 2- (2-i sopropoxy- 4- met hoxy- phenyl ) -
4-propyl -4, 5- di hydro-| H i mdazol.ato( Exanpl e 23) in an

anal ogous manner as descri be or the.  preparation of

[ 5- (4-chl or o- phenyl ) - 4- cycl opent ylget hyl - 2- ( 2- et hoxy- 4
- met hoxy-

phenyl) 4, 5-di hydro-i m dqzol - 1- ylf)(4 nmet hyl - pi perazin

observed 543. 2738, cal cul at ed f¢'
[ (M:H) +] 543.2733. 20 @ 2¢

PCT/ EP2004/ 006211 -39 i
N O
1-(4-[5-(4-Chl oro- phenyl) Zﬂgg)ethoxy 4- met hoxy- phenyl
)-4-isobutyl -4; 5-

di hydr o- |n1dazole I-carbon&ﬂ] pi perazin-1-yl }-ethanone
was prepared fromb5-(4 5

hI -
AR L R gt 5
ammwlgmmldmindmaaborwé]smmm ]f'ﬂr}- OBP é‘ﬁapaetﬁﬁ-ﬁﬂ fgpym 5-(4-chloro-
nyl 2Bl90 5 ropox etho y—phenyl) 4—propyl-4 5- d1hydro—1H—1m1dazolc
y I(Exa%{nglséa) h%ro%laligogﬁ@éﬁgqr as descng 5' ?or)ll‘.he prepara & opﬁe(ﬂ-chloro~
V'Fglxle\:}(g Hl@étB)ZlLlﬂ ¢1- t}ib:):y nebdanOnehdiatidéhyaa)-imidazol-1-

| 2580
A C A R T goserved
O 51 N8, calculated for CaoHizsN4O4C1 [(M+H) 1541.2576.

0 NOO N/ I O rN

Example 50

Cl (\N
N\) i OH
S~
HO F O

[5 —(4-Chloro-phenyl)-2-(2—isopropoxy—4—methoxy—pheny1)-4-propyl—_4,S-dihydro-
imidazol-1—yl]-[4—(2—hydroxy—eﬂ1yl)-piperazin—1-yl]umethanone, 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-ch10ro-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 CaoHaoNsO4Cl [(M+H)+] 5432733,



FO HO F OH

[ 5- (4- Chl or o- phenyl ) - 2- (2- et hoxy- 4- met hoxy- phenyl ) - 4-
v et ad2sss 5- di hydro 15 PCT/EP2004/006211
i m dazol -1-yl]-[4-(2-hydroxy-ethfiyl)-pi perazi n=1-yl]-ne

t hanone, trifluoroacetate salt was prepared from

5- (4-chl or o- phenyl ) - 2- ( 2- et hexypld5net hoxy- phenyl ) -4-i s
obutyl -4,5- dihydro-I Himdazole (Exanple 10) in an

anal ogous manner as described for fhe preparation of

[ 5- (4-chl oro- phenyl)-4-c cIopentyP et hyl - 2- (2- et hoxy-4

- met hoxy- /

phenyl ) -4, 5-di hydr o-i m dazol i 1- nﬁ%hyl-piperazin
N20 HR'MB (ES, m z)
ed C29H46T404C1

observed 543. 2737, calc
[ (MrH) +] 543.2733. W 0057002575 PCT/ EP2004/ 006211

-40 Exanple 53 O N O N ~NFO NF j HF OH

[ 5- (4- Chl or o- phenyl ) - 2- (%\@t hoxy- 4- met hoxy- phenyl ) - 4-(
3-net hyl - butyl) -4, 5- 0

di hydro-i m dazol -1-yl ] - pi perazi n- 1-yl - net hanone, :

triflyoroacel @l e Sahdy o8 DEBHR-EdnetRoty-fhRnyl)-4-isobutyl-4,5-
AR L e e

. I ' idob -dihydro-1H-imidazole
5 | Byl BRALPAPYS RRYAL bR hRrsbbunL e diydro pred

ofEsarpdle df) by pwlagghs mansy as gessrbsd fasihs prepption of ISy

"ﬁ)h@ﬁsflgl@ﬁclopentylmethyl-2-(2—ethoxy-4-methoxy—phenyl)-4, -dihydro-umidazol-1-
phen -4, 5-di

. -di hydro-i.m dazol - -yl ] (4 i i d
ol i i L et
obsg e, dalal2aBRr Gl aNIAUC d(NoH) CI4HZIRA03CL [ (MeH). -~ - -
"] 513.2637. 10 Exanple 54 C ONO N>-~0 C N

10
Example 52

e
Cl
o~

F OH

[5-(4—Ch10r0—phenyl)—2—(2—ethoxy—4-meth0xy—phenyl)—4—isobuty1—4,5-dihydro—
15 imidazol-1-y1]-[4-(2-hydroxy-ethyl)-piperazin:1-yl]-methanone, trifluoroacetate salt was
: prépared from 5-(4—chloro_-phcnyl)—Z—(Z—eﬂloxy—4—methoxy—phenyl)-4—isobuty1—4,5—

- dihydro-1H-imidazole (Example 10) in an analogous manner as described for the
preparation of [5—(4-chloro-phenyl)-4—cyclopenty1methyl-2-(2—ethoxy-4-methoxy-
phenyl)-4,5-dihydro-imidazo ]-1-y1]-(4-methyl-piperazin- 1-yl)-methanone (Example 24).

20 HR-MS (ES, m/z) observed 543.2737, calculated for CogH4oN4O4Cl [(M+HT] 543.2733.



© C28H36N404CL [ ( M+H) +]

10

15

4-[ 5- (4- Chl or o- phenyl ) - 2- (2- et hoxy- 4- met hoxy- phenyl ) -4

wd 2008@623y4 - butyl ) -4,.5 PCT/EP2004/006211

NA O
di hydro-i m dazol e- 1 -carbonyl ] - pyger azi n- 2-one was
prepared from 5-(4-chl oro-phenyl)- 15

2- (2- et hoxy- 4- net hoxy- phenyk) s 4-{.3met hyl - butyl ) - 4, 5-d

i hydro-| Him dazol e (Exanpl in an anal ogous
manner as described for phe preparngon of

[ 5- (4-chl or o- phenyl ) - 4 O

cycl opentyl met hyl - 2- (2- et K- e Xy-phenyl ) - 4, 5- di
hydro-i m dazol - | -yl]-(4- \>——<\ S}—O

net hyl --pi perazin-1-yl)-ng ole ( nple 24). HR- M5
(ES, nmlz) observed 527.% @gul ated for

I 242 WO 2@05/002575

PCT/ EP200-t/ 006211 -1 Exdnpl b SSFM O N~O N

C r CHY c5

[ 5- (4-Chl oro- phenyl) 2- (2-ethoxy-4- mbt hoxy phenyl)-4-p

entyl -4, 5- di

m Y Bt LCHr phapspy 2 (et mythopy pheydl 4G A hEpR-4
dﬂﬁﬁldﬂf&-ﬂ%ﬂ iplefaQfA- 5-yiaﬁleﬁlanone trifluoroacetate salt was prepared

et S S0 b Fa g TS PRI A4
rrﬂihydro HH—ldﬁﬂHZblek(Eﬁampl’e hén px spdogtus oranodr as described for the
pﬂléﬁg)all' 102 E;ﬁ en]iO hen?/R 4—cyé;lopfntgthﬂeth§;l ~2-(2- ﬁ)ﬁX{A—methoxy-

y bhery )54, dfd’llwﬂmmmxﬁaadzbyl]+(4-methy1-p1perazm— -yl)-methanone (Example 24).
H@g\,&ﬁs @ % o%kﬁf%@ngémy hﬂcﬂﬁ&ﬁ%@@ﬁ}lﬁgfﬁg)é@l BM2AYYT] 513.2637.

erved  581.3262, cal.c for
C33H46N4(13C1 [(I\/Hf ] 581.3253. 10 Exanple 56 O N\
N/ ~=0
Example 54

cl Q

4-[5-(4-Chloro-phenyt)-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 CosHaN4O4Cl [(M+H)'] 527.2120.



adr AQHU
[ 4-Butyl -5-(4-chl oro-phenyl)-2-(2-ethoxy-4-net hoxy- phe

Wy bosAeBagli hydro- 15 PCT/EP2004/006211
i mdazol -1-yl]-(4-pyrrolidin-1-y{-piperidin-1-yl)-nmeth
anone was prepared from 4-butyl -

5- (4-chl or o- phenyl ) - 2- ( 2- et hexipd-s3et hoxy- phenyl ) - 4, 5-

di hydro-1 Him dazole (Exanple 13) in an anal ogous

manner as described for>~the preparation of

[ 5- (4-chl-oro- 63
phenyl ) - 4-cycl opentyl net h
yl ) -4, 5-di hydro-i m dazol -

- 2- (2- & hoxy- 4- met hoxy- phen

yl]-(4-nethyl - pi perazi n-1-ylY-neth 3 Exanpl e 24).
HR-MS (ES, nmfz) observed 20 5%6y. 6/ calxcul ated for
C32H44NACBCL [ (MHH) +] 58773 2005/ 002575

PCT/ EP2004/ 006211 -42 F s0]| e. rrpl e 570 NN -~=0
Cl r CCHU

CiH
[ 5- (4- Chl or o- phenyl ) - 4 cyclo#%gz nmet hyl - 2- ( 2- et hoxy- 4-
nmet hoxy- phenyl )-4,5- 5
di hydro-i m dazol -1-yl]-(4-p rr I|d|n 1-yl-piperidin-|-
yl)-met hanone was prepared f
5- (4-chl or o- phenyl) - 4- cyclohexylnethyI-Z-(Z et hoxy-4-m
et hoxjs.ph@mydr@;epﬁe@mm@&r}mxymmoa&pbbwll fparyl-&.51ilydro-

p %@F@t f—gﬁqgfpyn S -ylaﬁlpgﬁéﬁrl' D690 diRindnBSras prepared from 5-(4-
s [ ﬁh}éﬁmmmmmwﬁnmmw}mm 4 5-ildaq | Bigniazole
@ %1?5 '1? Zl% Qs described for the preparation of [5-(4-chloro-
Bl incdtiient mibesivg o e
c gi]G@'.ﬁEtﬁg1~L%era§i5ﬁ%§Nﬁ&%ﬂmk (M1 289 7HRAUS (EExaizpbbserved

[éBMZ%C@k@l%weﬁ?yPyaPE@gzd‘t@ﬁﬂq% PR3- phenyl ) - 4- (

3- et hyl - butyl) -
10

Example 56

N .
Cl ‘ Q CIH

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

15 imidazol-1-y!]-{(4-pyrrolidin- l-yI-jJiperidin-l -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-cyclopenty1methyl-2-(2-cﬂloxy-4~methoxy-phenyl)~4,‘5 -dihydro-imidazol-1-
yl]-(4-methyl-piperazin-1-yl)-methanone (Example 24). HR-MS (ES, m/z) observed

20 567.3106, calculated for C3HaN:O5C1 [(M+H)'] 567.3097. :



di hydr o-i m dazol -1-yl ] -(4-pyrrolidin-1-yl-piperidin-1-

" yl)-nmethanone was prepared from 15

VB tapsabdses o- phenyl ) - 2- ( 2- et hoxy- 4- met hoxy- phenjCY/ER2(003/006211

-met hyl - butyl )-4,5-di hydro | H-idm-dazol e (Exanpl e 15)

i n an anal ogous manner as described for the
preparation of. ,

[ 5- (4- Chl oro- phenyl) 4- cyclopent | met hyl - 2- (2- et hoxy- 4
- met hoxy- phenyl ) - 4, 5- dlhydtgﬁﬁmﬁééz
inidazol-l-yl]-(4>nethyl-pioerazin-l-yl)-nethanone
(Exanple 24). HR- M5 (ES, obseryed 581. 3261,
cal cul ated for C33H46N403 '(NMFD 581. 3253. 20 WO
2005/ 002575 PCT/ EP2004/ 006211 §)Exanple 50 O NN

| ofie e IIS{' -2-(2-et hox

[ 5- (4- Chl oro-phenyl)-4-(2-cy
rrofFRin-1-yl - pi peridin-I -

y- 4- met hoxy- phenyl )-4,5
di hydr o-i m dazol -1 -yl ] -f{
yl ) - met hanone was prep3 r 5
5-(4-ch|oro-phenyl)-43(2-cycM§gg&yl-gﬁhyl)-Z-(Z-ethoxy
- 4- met hoxy- phenyl ) -4, 5- di hydrjo- 1H i m dazol e (Exanpl e
16) in an anal ogous manner Ndescribed for the
preparation of

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

ey 3 Vs CHam RS- DS IR r 2 G o mg oy ghenyD-45-
ﬂhhy th)o—nmﬂhm’ldnysl] (Epangdidin2 éb)l-plpﬁdVEl(yEB;nethanm)e was prepared from

T

Hammtml%zeﬁxam;e b in tre andogro rlil@BémeaSi dﬂ&prbqu fopthe preparatwn Of .

ngigj?%g{cg &ﬁi}éﬁ% &&ﬁg@ﬁ@thwmzk%h&srﬂtﬁie%xmenyw 5-dihydro-

10

15

20

me- Li nked | imuno .S

Assgpgolikry Aamethy A )-exsthanggg BERBND 281 RS (ES, m2)

' ,aoss%p&émﬁmt; EasRiIb 5 0.0 NRVEC] (V80 30783 10 or

of p53 (Bot'tger et al. . Bi o. 1997, Vol. 269,
pgs.  744-756). This peptl dgxmgldggmbl lized to the
surface of a 96 well plate via NFterm nal biotin which
binds to streptavidin-cogted wells.\ MDM was added to
each well in the presence.of 20 ant+4-VDM2 nouse

nmonocl onal anti body (SMP-I Sant ayCruz Biotech).
)/ DI\VP otein, a
nt u@ ﬁ)\l-m)use I gG
5>:d the anount of

After renoval of the unbo
per oxydase- | i nked secondary
Roche Mol ecul ar Bi ochem
pepti de- bound MDM2 was

[5-(4-Chloro-phenyl)-2-(2-ethoxy-4-methoxy-phenyl}-4-(3-methyl-butyl)-4,5-
dihydro-imidazol-1-y1]-(4-pyrrolidin-1-yl-piperidin-1-y1)-methanone was prepared from .
5-(4—chloro-phenyl)—2-(2—eﬂ10xy-4~méﬂldxy-phenyl)—4—(3-methyI—butyI)—4,S-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-dihydio-
imidazol-1-y1]-(4-methyl-piperazin-1-yl}-methanone (Example 24). HR-MS (ES, m/z)
observed 581.3261, calculated for C33HagN4O5Cl [(M+H)™] 581.3253.



determ ned colorinetrically by the addition of a

per oxydase substrate (MIB M crowel| Peroxydase
BohstvemrosSyst em Kirkegaard & Perry Labs). 25PCT/EBX04/006211
pl ates were prepared by coating-4dth streptavidin (5

nmg/m in PBS) for 2 hours followed by a PBS

(phosphat e- buffered sal i ne) Easitplatg over ni ght

bl ocking with 150 pl of bl ocking buffer containing 2
ng/ M bovi ne serum al bifig (Si gna) and 0. 05% Tween 20
(Sigma) in PBS at 4C. | inylated peptide (1 M was .
added to each well in WO2005/0025%5 PCT/ EP2004/ 006211

-44 50 | of bl ocking buffer req extensively

after 1 h incubation. @”- diluted in

a separate 96 well plate and atded triblicate to a
conpound i ncubation pla
MDMVR protein and anti- VMDMR #ntiRody.cffter 20 min
i ncubation, the conten€l’of the¢ pljate was transferred
to the test plate and incubat or an 5 additional 1
hour. The secondary anti -mousg;l gG anti body was added
to the test plate proceededfamg followed by a triple
wash with 0.05% Tween 20 in . Finally, peroxydase
substrate was added to each well and the absorption

was [ epslieniio Bhalal e o £AdKRG L URININ Eloay-datihaty-phenyl)-4,5-
nm e | nNNni_DlI acl .V Q ne 0] S
oot oy S BHe hape MBSl R i repared fom
st I eapehlyo-phen! ge:a@e@cwekﬂ-anﬂ)-lzq:s&thaxmmethoxy-phenyl)-4,5-

l.cul ol howi i o] 0gi Ly or the
oD FE-mt R GeSp ol it el oS bl depflbed for

: ‘i"ﬂpﬁpbj‘atinnﬁ:&-{lfi;f(,!scﬁlomnplalng-l){4=Q£053ggmﬁmetabb%-t(z-gg@xmfiemeth_axy:;.., i

Spegific,data for s EXAMRLE lqg-ﬁergﬁnfp 1) @¥&hanone (Example 24).
S U1 2 TR, PR iy 52500 M
B e o St ook 15566

| east one conpound sel ected froma conmpound of formula

101 N X2.

Example 60
In Vitro Activity Assay

The ability of the compounds to inhibit the interaction between p53 and MDM2

15 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

20  anti-MDM2 mouse monoclonal antibody (SMP-14, Santa Cruz Biotech). After removal

of the unbound MDM2 protein, a peroxydase-linked secondary antibody (anti-mouse
IgG, Roche Molecular Biochemicals) and the amount of peptide-bound MDM?2 was

* determined colorimetrically by the addition of a peroxydase substrate (MTB Microwell
Peroxydasé Substrate System, Kirkegaard & Perry Labs). '

25 Tést plates were prepared by coating with streptavidin (5 mg/mi 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 all?umin (Sigma) and 0.05%
Tween 20 (Sigma) in PBS at 4°C. Biotinylated peptide (1 uM) was added to each well in



R2 CI 5 wherein X1 and X2 are each independently

sel ected fromthe group consisting of hydrogen, -OR3,
WERWS/002NRER6, - CONRSRG, - COOR7, hal ogen, ni t r cgCT/EP2004/006211
trifluoronethyl, |ower alkyl, Fegper alkyl substituted

by R8, cycloalkyl; Rl is selected fromthe group
C%%%beb@klﬁé b@ffel%da&zé‘s}’llﬂ:d eﬁ%ns@el?hﬁéﬂ 1 lahfcasitﬁffi tTest compounds

cycl oal ky]| Cy,

Cl oal ﬁ d incubati
- SRR %S@é{a&?fewelfl PB‘Fﬁ Wd&? FRIP ER ? ﬁ%m%?“ﬂ incubation
hxpgﬁt@gﬁlﬂaming\aamxaifkué MDNlZI%tEotglhiﬁnﬂ aaﬁb@MmeﬂbodjayAﬁs: 20 min
an clo ec ro Q
c Oy ‘B‘?‘hﬁl &%}nﬁ% P%%‘g ﬁﬁ%‘]&'a? %@@fergq%%e 1% pi%e and mﬁgbated for an
5 araddigiandl 1 lnge p&hel embhdarg ehctede Igdantitody gras uplded to the test plate

b U R R 2025 s

car bon atons and

t perdydate shiztratretyas Ehtblml to exehivredl andahy abserntiongrasgeaghsing a plate
t ri‘@éﬂ I\QR%’(RF ant ok Eﬂﬁrﬁ Tﬁé‘iﬁh?o?ﬂo%ﬁic@i%tff bpﬂ‘leétesrt'co@[)ounds was

red ng or -
sﬂ%ﬁ‘aﬁ@wpﬁf@eﬁtwo bewEMIMY 2%@%%%*@ H%?%%t%f wejls and ICso

10 atvRcsRrLReled from S, N and 0; R7 is selected fromthe
group consi sting of hydrogen, |ower alkyl and

C)IG 09 %MR% bl%ﬁ?\%qéaliéﬁﬁg gk 4 pqaa ttohﬁmqmu@s &tths mﬂi] édbgnatter of this

hal ogen,

aumyon FADERBOMAPPUthe u%t@@@%ﬁ%w eF@Csdé f sqgne examples

r 8&5@3 al kyl, -CH=CHCOOH, -NHCH2CH2R10, 25

Nf%ﬁb 'CHQCHQOH, - N( CH3) CH2CH2NCHS3,

-N(CH3) CH2CH2N( CH3) CH3, saturated 4-, 5- and

6-nenbered rings] andEsahpleat ed|ard€S0(ahur pt ed 5- and
IU6-menber ed--r ng$ o cont appt-Age at 'l eas§s:one -het er-o-at om

wherein the hetefo arompjs sele pted 13pom S N and 0

and bei ng opti ontt y bUZSL rtutet vv| 93] gropp sel ect ed

froml ower al kyl =6t =—OH— OV at Ky

substituted w thlaydrexy—eweratkyt——stbstituted with
15 _NH2, 30 N-lower alkyl, -S02CH3, =0, -CH2C=0CH3, and

5-

and 6-nenbered saturated rings

cont ai ni ng at

| east

one hetero atom selected fromsS, N and 0, WD

2005/ 002575 PCT/ EP2004/ 006211
fromthe group consisting of
-NH2, norpholinyl

-N
and

-46 Rio is selected
- N( CH3) CH3,
and pi perazinyl;

HCH2 CHZNH2,



R i is selected fromH, lower alkyl, -NH2, -N-Iower
al kyl, | ower alkyl substituted with hydroxy, and
wowens/oadskyl substituted with NH2, 5 or a PCT/EP2004/006211
pharmaceuti cal | y acceptabl e salt40r ester thereof. 2.
The conpound of claim1l wherein R is C-C8 al kyl. 3.
The conmpound of claim | whereiGifRt is C-C4 al kyl
attached to 10 C4-C8 cycloal kyl. 4. The conpound of
claiml wherein Rl 'is C4-C8 cycloal kyl. 5. The
conpountl oAt Jehskbie dondhtaingiseledied iidnset@eiReld fof doaniube]
group 15 consisting of ethoxy, |S§gropoxy
2-fl uoroet hoxy and - OCH2CF3 at the‘jortho position. 6.
The conpound of claim 1 wWRerein '
the group consisting of methoky
trifluoronethyl at the pa
conmpound of claiml whe R9R|s selected fromthe
group consisting. of hollnyl,I pi perazinyl,
pi peradi nyl, cycl opentyl, cycl ohexyl, thlophenyl,
51 sQxaghy!, furanyl, piperazinyl substituted with at
| east one group selected from O - C3 al kyl, -Cl- C2
al %payl X TeomiEndepgadaiy, selectsd fronfe graumpgpisting of hydrogen, -ORs,

- %ﬁ%%%ﬂag@@qumemﬂ lower alkyl, lower

- GHON(s G EBby R@%@rﬂldéﬂaylﬁ) 2, -CH2C=0CH3,

S bt G iR BovP 53 %ﬁé@%ﬁs% 2P e El Sl ached to ca-cs
10 C1- G3 %yk%hlkyr &EE’((Q’-C%' dSz@I@éIl%rl_ - S®CH3, - C=0

@428( Rsz;Hon c_ ON(. CH2) 2, C—O\IH2 and -

p| paer aggg&ﬁﬁ@dh@& )ecgg—%sm%&%i% O%IBIF;{!I)‘?’T] %1 ower a]kyl substituted

seI ect dﬂrR@;mnﬂt)fm)a@{}cbyp consi sting of:

al orfgﬁg%etﬂ%g%up&p%c}lg&&e&t% giﬁéﬁé“fega ﬁ‘(t P_oxy- 4-
5.
15 r(fbn@’ﬂg%f@eda?g ftthlnden(i7gbhextodr B Lhaptophony detdclssen ower

ObUt;ém@gmlmmM 47
%ngiiﬂﬁé%él%g %ﬁ% Ot ﬁvﬁ\é?bgﬁ géﬁﬁ{ a%dg'l?e l%nﬁg ﬁgnuéeemé?r? f¥m the

phenyl azo
5 -b(:ﬂze@b i do pihﬁ:lhyhe)y ﬂ‘e @ﬁbﬂithmi Yorfir mn@ selactahfroml 4 5-brpemembered

nt 4, 5- di hydr 1
' u\ﬁsaturated ring oras- or mern ere8 saturated ring that contains at least one hetero

20 atom selected from S, N and O;

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

Rg is selected from the group consisting of -CONRsRg, -NRsRg, COORy, aryl, halogen

lower alkoxy, morpholiny! and heterocycles;

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

- 25 N(CH;CH,OH)CH.CH,OH, -N(CH3)CH,CH,NCHjz, -N(CH;5)CH,CH2N(CH;)CH;,

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,,
30 N-lower alkyl, -SO,CHjz, =0, -CH,C=0CHjs, and 5- and 6-membered saturated rings

containing at least one hetero atom selected from S, N and O,
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- L5

5
4- But yl - 5- (4- chl or o- phenyl ) - 2- ( 2- et hoxy- 4- net hoxy- phen
wi 2604/08250F hydr o-1 H i mi dazol e; PCT/EP2004/006211
5- (4- Chl or o- phenyl ) - 4- cycl ohexykéret hyl - 2- (2- et hoxy- 4-m
et hoxy- phenyl)- 4,5-di hydro-1 H i m dazol e;
SR( fis chlk ot ® fﬂ@ﬁﬁﬂhﬁ |0}oru% doBsistilpaty NC HEIC D yNHEHnQH)NHz,( -BlHo,
-met hyl - butyl ).-4, 5- 10(g|hydroll—l-|mdazole
5@@@%?@%@%%511 428D cycl ohexyl - et hyl ) - 2- ( 2- et hoxy.

-1 %%H@?&Xd Bl&?rle ])oweilaﬁt IjLIhMSj r—PI' lohwekhlkifl, dgw @ iyl substituted with

( | or o- phe 5 -4- nethoxy phenyl ) - 4-ne

thydlremy,Eﬁerldllwdrac}kylEﬁbﬂtmtdﬂémm Hirifl uoroacetate salt;

59?91?%8?%@%%%)&/?36???1&9? et %%Eer-t err?%% hoxy- phenyl ) - 4-pr
opyl -4, 5-di hydro 1H i m dazole. 9. The conpound of

claiml that is ectedfro Si

5- ( 4- Chl ofo- phenyl g‘e gorppRing {E’W‘ lgw%iglé‘tcﬁglfé‘ 8rr‘]raqvé‘]tqﬁox
y- phenyl)-4,5-di hydro- 20 1 H-| m dazol e,

trifl uoroacetate sal t;

5 (4- Chl oBo- phenylhe corppovadiof gipim Inwhaisin R bisdryte alkylgftached to

lz{fl a dro-1 H imdazole
5t A3ERT 8T 0 phenyl ) - 4- cycl opent yl net hyl - 2- (2, 4- di et hox
y phenyl)-4,5- di hydro-1 Himdazole; 25

5- (4- Chl h h i hoxy-
hegyl] 40%?08ylenyjr %r{l?ﬁy&x%é)ff qn\iv%e 2% 1"1% TEC g ¥oakkyl.

5- (4- Chl or o- phenyl ) - 2-( 2- |sopropoxy 4- et hoxy-phenyl)-
4- propyl -4, 5-di hydro- IHimdazol e
[ 5- (4- Chl & o- phen 96@&@}@&5@1%@%%9}11 31 i selggtpd Fgmythe eroup

' dE@‘f %‘ﬁ)ﬁﬁ 0? ,|1S(§llp §ﬁac])§(02 ﬂuoroc ox and OCH;CF; at the ortho position.

ro<im 4-met h y i perazin-1-yl)-metha
none, trifl uoroacet ate salt;

~4-[5-(4-Cal or 0 ph?gg[:%ﬁxa%%lo E::[]or)ﬁyl whe”r% hﬁxi’é sQlQ&@XIﬁ% the group

20

25

30

35

-propyl 5 dlhyd
niditREfyaethbxyPard €ifluoromethy! at the para position.

‘[5 (4- Ioro phenyl) 2- (2- et hoxy- 4- net hoxy- phenyl ) -4-p

ropyl -4, 5- di hydr o-
imdazel - %’Pi\f Eds é frc‘f’eldndl; Phdreit I%;gfs@@%béﬂ%oiﬂ ¥k Jord (B dbnsisting

anone, ’tr uorvacet ate sa
PﬁTmEﬂﬁﬂﬁﬂﬁOﬁﬁﬁﬂatmyl @peradmyl cyclopentyl cyclohexyl, thiophenyl isoxazlyl,

| glﬁé,qyl,%}%gré;wg&uggn&te% »éf%h gttlga%%( ¥nd grr(r)%fa NeRYeRRGAYEL Y Hkyl, -C1-

1 o dagRl; et ASTBCHY) -Opp €DHZ LOHANK),)-Ori0 HNHe-C=0CH,0H,

-C=0C(OH)CH,OH, -CH,C(OH)-CH,0H, -C=ON(CH;-),, -C=ONH?2,
_C=ON(CH3)CHs, -C=OCH(CHz),, -CH,C=OCHj, -CH,CH(OH)CHs,
-CH(CH;)CH(OH)CHj3 and piperidiny! substituted with at least one group selected from
C1-C3 alkyl, -C1-C2 alkoxy, -C=OCHs, -S0,CH;, -C=0, -OH, -CH;NH>,
-C=0CH,NH,, -C=OCH,0H, -C=0C(OH)CH,OH, -CH>C(OH) CH,0H, -C-—ON(CI—I;)Q,
-C=0NH,, and -C=0ON(CH3)CHs, -N(CH;3)CHj, pyrrolidinyl and piperadinyl.

8. The compound of claim 1 that is selected from the group consisting of:
5-(4- chloro-phenyl)-4-cyclopenty1methyl—2-(2—ethoxy—4-methoxy-phenyl)f4;5-‘
dihydro-1H-imidazole; -
3- (4 Chloro-phenyl) -2-(2-ethoxy-4-methoxy-phenyl)-4-isobutyl-4,5-dihydro-1H-

imidazole,



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

- met hoxy- phenyl)

WOReaydro- i m dazol - 1-yl ] - (4-pyrrolidin-I-yl - pCHerRei/006211
n-1-yl)-nmethanone, 5 trifluoroa€ktate salt. 10. The

compound of claiml that is selected fromthe group

consi st3-0drChfloro-phenyl)-4-cyclohexyl-2-(2-ethoxy-4-methoxy-phenyl)-4,5-dihydro- -

4-1,5-(4 | or o- phenyl ) -4-cycl opent yl net hyl - 2- ( 2- et hoxy

i 4{-}?%%41}1‘18%0?719’ ohenyl ) - 4. 5- di hydr o-i m dazo

| e-1 - car bofwA-Chpirp@hedip2-42-ethexy-U0methoxy-phenyl)-4-pentyl-4,5-dihydro-
[ 5-(4- C‘;glzg{ o- phenyl) - 2- ( 2- et hoxy- 4- net hoxy- phenyl )-4-e

THBZHChydr o-

si m dazo ghyjld-cA di1BRL %' [ RE b A r¥it) -dihydro-1H-
L5 (4 ChE e T R - o ROy g dro-1H
t hytdagzoBs di hydro i m dazol - | '

1L D R A A A0S0 -

Ta’ggizyﬁgﬁw—Mdg?{e;l? [ azi n-2-one; :

'[ 5. ( 4- Chl o}-gﬁﬁﬁtqwm%ﬁk@ﬁ-sé@mérmatfl?éz-abwﬂﬁ-ﬁl-ﬁt@flwé-butyl)-4=5=
10 X YdilRReM H-trdidazole;

di hydr o-i mi dazol - 1-}_/1I ]-(4- et hyl - pi perazin-1-yl)-netha
none; © 5-(4-Chloro-phenyl)-4-(2-cyclohexyl-ethyl)-2-(2-ethoxy-4-methoxy-phenyl)-

] .- 4- | tyl-2-(2-eth -4-nmeth
o B Praagol 1 oo
“y1 ] - ( 4- pyi-t4oChhbcorphenyll)y-D{Dethorly-A-méthoxy-phemstrenestey]-4,5-dihydro-
2 .. .
4%?-I’flﬁlgﬁ{ff:’otpg-‘lﬁ’f?@ﬁ?}?tf-Sﬂlj;éﬁ?éI opentyl - 2- ( 2- et hoxy- 4-'met

- 15-hoxy- phenyd §4-@hfro-j henyl)42’—(2—ethoxY%-methoxy—ghcnyl)-4—propyl—4,5-dihydro; e
- - one,

di hydr o-i m dazol e- | - carbonyl ] - pi perazi n-

[ 3H-unidazdeo- phenyl ) - 2- ( 2- et hoxy- 4- met hoxy- phenyl ) - 4-m

et hyl -4, 5-di hydro

I m dazol -1-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-nmeth

anone; 9. The compound of claim ] that is selected from the group consisting of:

LS (4 COLOERIBSRYL ) 2 B St Y e B PRS- 47-cityeto-
20 | MEPRAAbzdle WiFlubrbab@AtBYAILPI per azi n- 1-yl) - met hanone;

and

4- [ 5- ( #-GrEblosrpha) 3-(2oiexetpsiony-rhenbycpb yi-jiudro-1H-
- HeldA%re4 5 | .

di hydro-i m dazol e-| - car bonyl ] - pi perazi n-2-one. 11.

The conpolr@-GChlood-phanyl)-4-bpdlopentydmbthyl-2d2 frdinthbhe phenyl)-4,5-

gr,Qu cansi sting of
[ gﬂk"ﬁr%ﬁﬁmgﬁ@%yl ) - 2- (2- et hoxy- 4- met hoxy- phenyl ) - 4- i
25 Sobut yis-@.Ghloro-phenyl)-2-{2-(2-fluoro-ethoxy)-4-methoxy-phenyl]-4-propyl-4,5-
di_hydr 0-(I ni d_azoF- 1-yy)l ] [(S, met hyl - p}?yp))er azi n-Bi-pyl-)}i]rretphapy
n@hwdro-1H-imidazole

4-15: (t%;@@@%gp@@@p'd-@zsg@gf,g,_o.ﬁlyméthgwﬁm)%smﬂyi.aﬁ-aihydm- |

-i sobu o-I'm

- dHribddyddle;pi per azi n-2-one; - & ----- c-----aooon

o, TS CHioro pheyD) Ay eloporty fethy 2 (- Sthonty Aomethibxy-phenyl)-4,5-

- 30 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-dihydra-

~ imidazol-1-y1]-(4-pyrrolidin-1-yl-piperidin-1-y})-methanone, triflucroacetate salt;
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20

25

[ 5- (4- Chl or o- phenyl ) - 2- ( 2- et hoxy- 4- net hoxy- phenyl ) - 4-i
sobutyl -4,5 di hydro-i m dazol- | -yl]-(4-pyrrolidin- |
W9|209§(09@-]’75 din- | - y| ) - et hanone; . PCT/EP2004/006211
[ 5- (4- Chl or o- phenyl ) - 4- cycl ohexyB-2- ( 2- et hoxy- 4- met hox
y- phenyl) -4, 5-
di hydr o | i5-gablorb-pddylf-2-( Pttty -4pinptioay-phedyl y4-propet-#&-dibydro- -
none;
43 f[nz#ﬁ(zal Enllfaneshdmipstazingy ) GBS ( 2- et hoxy- 4- met h
gxﬁ Shenyl 35 loro-lphenyl%)ét cyclopentylmethyl -2-(2-ethoxy-4-methoxy-phenyl)-
di ro-imdazol e-I'-car perazi n- 2- one;
o, LT bl ¢4y S s i EORORGDREE hox
t‘ﬁﬁg&&‘&%‘%‘?ﬂg&zﬁol 1-yl]-(4-pyrrolidin-1-yl -piperidin-I-
I ) - met hanone
Z éf r&%gg %@g gf c%algnz ha‘? f% sel t@i ﬁom%e%?édp &)ng’nt%g of:
i hydr ?hl m[@a@qlt:mbxfnlylbﬂen% w?fycgd@bme}hﬁetmyw (PlefRky-dinethoxy-
met hanone, trifluoroacetate . Sa

411?%4@4156?1@}’ Admydagole- {-carbersil-pipesegiia2-ABEhoxy - pheny! )

pr opy - 1)-4-ethyl-4,5-dihydro-
G nyar o' | B GEBT TR P myhengpRegg s e
t mnfdagok balj 4 atehgalipgrazin-1-yl)-methanone;
[5-(4-Chl of DY ohenbif 3 > 2R8RLU. ERY] %Hi‘fﬂ%f}@ -
Xy- phenyli 24 -p enyl)C (i -ethoxy4-méthoky-phenyl)-4-ethly dihydro
diidjdaret 1-§11dag8tolidil 1-y1- 61peﬁdmcﬂ-y1¢4nwhmmhepu peridin-1-

yl ) -met hanone, trifluoroacetate salt;

{5-(4-Cnl brls- (61{8}1‘%0 Ph@nf’lf—z(‘ @%r%Wthe&Y%W «4,5- dlhydro- o

ph@ﬂ%&%&é};@&?@ﬂ%@a@g?m?m—?{ ?ne( 4-“pyr rolidin-1- yI t% per i d|

n-1-yl)- m’éi-%ﬁ?bfoeq—phenﬂ}ﬁwc!oawlal-éZ-sﬁalOK}’-421®C oxy-pipyel)-4,5-
C uc? ?rH a%c?ll —yljn(éi!' met a);l-ﬂlgergzem lf e%a%gnné he group
1 {4 [ 5- (1!5 @L@Io@o-@heﬁmj Y-cRcloBeritlop D ety 4~ methbry-phetyl)-4,5-

enyl ) - 4- propyl
4d§1yér<nymdequrﬁ Hhtbpeoplidiar behgipiigrgerdsnethqnops: - et ha
none, _ - -4-methoxy-phenyl)-4,5-
[ 5-(4-Cnl or o (gl%hglorlo)phfn{d% B CIO tg}q% R etho Hox;ljlnep Oé{%ryp )CHY)
- dilyydopyrhiddzcBe-1- cﬁﬂaonyl]-plperamn~2~one |

i v o 1 REBlord bk s 2 O ) RSAARD,5-dibydro-
LirhttabSt-1- ﬁ@lf?i‘r@h@ihenyl -diparidid-1eyhaethaome; hoxy- phenyl

)-4-isobu

iyt o- 1 13 e bives pbenat b3 oy emsttony-phgmy Ay dhyico-
| aidpgol Ly 1 mathyl pipergzin]-ymetbangne: 208 vy phe nyl)- 4.

| sobut yl - 4; [S(R@Zhloro phenyl)-2-(2-ethoxy-4-methoxy-phenyl)- methyl-4 5-

e i

[ 5- (4- Chl or o- phenyl ) - 2- (2- et hoxy- 4- net hoxy-phenyl)-4-(
3-met hyl -butyl ) -
4, 5-di hyddb-i m da¥be campeyndnfstaim that ISWICﬁ*@filf&%H’& group

ot &J_,I{Smﬁ%%@c etate salt;
[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;



:
:
i

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

wo3niRs0ayds- butyl ) 35 PCT/EP2004/006211
4, 5-di hydr o-i mi dazol e-1-car bonylﬁ% pi perazin-2-one; WO
0

2005/ 002575 PCT/ EP2004/ 006211
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anone;

[ 4- But yI - B34 DlBrbepA iy 5 oboid-2a ot matRaNsRisRE) -
n)ﬂiﬁ ﬂ@@tngiaﬁdﬂdf 11'1(4 methyl— erazm~1 yl)-methanone

azol - B/ rrolidin-1-y 1p peridin-1-yl)-neth
5 anone 5 4-[5- 4- hloro—phenyl) 4—cyclohexy 2-(2-ethoxy-4-methoxy-phenyl)-4,5-

L iyt R 051N oy S ih AR XY TB YT - 2- (2- et hoxy-4-
met foxy- phenyl’) - .
- 4, 5- di-hy di{ 5-(4fibtaa-phedyly-# oy (1 hewpl £2a(2-ethowy-4-petimixyeriedy!)-4,5-

[ SR Pyt dind Hepiperid e HRPIBERG ) - 4-
3- et hyl - t{’S‘-T(ZI’JChio1'0-ph<=: fd) 2-(2—1sopr0poxy-4-methoxy phenyl) -4- prcg)yl—ll 5=

45d|hydr0|mdazo- 4-pyrrolidin-1-yl- 1[1
10 [y dphygrg-lrﬁmmﬂé{ -Rgoll d1n—1 yl-piperidin-1- yI)—mcthanone trifluoroacetate

[ Qa1f-4- Chhl or o- phenyl ) - 4- (2-cycl ohexyl -et hyl ) - 2- ( 2- et hox
S 4 et 10
pheny! ) - 2g(@Ch;om-phmnl)er&zz}ﬁsomrqnoky(Mmpstmumw«mpyl—ras-
' i di n-1-yl.)-meth .. 13. A
- DR ioR LR PR CakstiangnB RHRBS R Sy
sel ected. s-mcmoe@pmwm-eﬁcmﬁdmhmﬂyla (B74- dﬁﬁﬁky-phényl)-et 5-

is V\/ﬂ rein Xl and X2 are each |ndependent se ected,

om
Y@%ﬁwdwﬁrﬂiﬁgw’ idiydrggaperidiensyl-metrgone, woace‘fafe e
NBRR6, - COOR7, hal ogen, nitro, tri fI uor onet hyl ,
I owér al kyl, lower alkyl substituted by RS,
cycl oal kyK$- (4%13111@0@13&1@5(11 é{[2-f(2<ﬂmt¢+ethgxp)ﬁmmhmdysihengl] -4-propyl-
ched.

cterrynmidaot vt R iy i e S g

Sﬁifﬁﬁ)}@{ée{a{@gﬂﬂ he group consisting of hydrogen, | ower
al kyl', lower alkyl substituted by R8, and cycloal kyl;

20 R4 is sel b&ted frBﬂﬁ@W@lﬂd@éC@@ﬁsﬁ@mlﬁgd@ﬂe ﬁam@egmﬂp

a&ﬁmgﬁﬁg al kyl; 25 R5 and R6 are each independently
ec ‘Fromthe group consisting of hydrogen, |ower

aI kyI and1-{¢{b 4éiChjorp-pheni3-2a@dsdiropaget- meathmiytphenib-4-propyl-
rpon a and, t he, bonds. bet them fromthe
?'l‘Wl:f}alZg[Bv%?EEhonty pﬁ%“’sﬁ'@'ﬁf?&‘ sforma ring
sel ect ed fSL@ITRoR-pitnyD-2TEREpRDoxy-4-methoxy-phenyl)-4-propyl-4,5-

- 25 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-
30 dihydro-imidazol—1—yl]-[4-(2-hydroxy—ethyl)—piperazin-1—y]]-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-cthoxy-4-methoxy-phenyl)-4-(3-methyl-butyl)-

35  4,5-dihydro-imidazole-1-carbonyl]-piperazin-2-one;



unsaturated ring or a 5- or 6-nenbered saturated ring
| east one hetero 30 atom sel ect ed

V\w &ﬂ cont ai ns at
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consi sting of hydrogen, Iovver aﬁ@y‘l and cycl oal kyl ; -
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C oRAdBAL-1G1 {4 - FHFINRE. 1 N2 136, ggqgg hal ogen,
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| ower "al koxy, norpholinyl

sel ect ed f[f‘lﬁ’ﬁtﬂﬁ&c@pwphmym%@m -4-oNHBRBCHRRY D4, 5-dihydro-

NEE RSP e B g,

56- nenber ed>+(#+gsorogidny§at yrhedasthybnsatetiatyetdmethoxy-phenyl)-
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AR ERR R R vy #}3'12:3@2%%@?%33 FBRBRoR: and
2eand be' ??gﬁﬁéﬁgﬁih@%)Ql{bsétﬁdxyldﬁﬂeﬁfﬂo& Iﬂe ng% nl}cﬂl'lyl butyl)-
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and - memboy S Le BPET A Ryo R SR O R S A

oBBetd)- é.ﬁoilb.YCbmlmulaeol- bd’l]ﬁ(ﬂgjpnﬁhdilid—ﬂplip@cnﬂimol yB methanone.
sel ected fromthe group consisting of -N(CH3)CH3
-NHCHZCHZNHZ -NH2, norpholinyl and piperazi nyI and
i i 43s4l sekateditieanchimpbo§ivies wﬁiclﬁ)éb frﬂk?at leddt B&V@ﬁnpound
%}% hower al kyl substituted with 5 hydroxy, and
qted Ry a cqmpaupd of &mmla h NH2 or a phar maceut i cal |y
accept abl e salt or ester thereof, Xand a
phar maceutical |y acceptab) e excipi Ent. 14. Conpounds
3 as nedi canent ..
for the

20 15. Use of a conpound ofj_f
preparation of a nedic hr 't ®reat nent of a
di sease based on the i act Ron of MDMR protein with

a p53-1ike peptide % X2 R4 Cl | wherein

wherein

Xy and Xz are each independently selected from the group consisting of hydrogen, -ORs,

-SR4, -NRsRg, -CONR;R, -COOR,, 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;

Ry is -C=ORg;

‘Rj is selected from the group consisting of hydro gen, lower alkyl, lower alkyl substituted

25

30

by Rs, 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-mermbered saturated ring that contains at least one hetero
atom selected from S, N and O;

Ry is selected ﬁ_rcm the group concisting of hydrogen, lower alkyl and cycloalkyl;



25 XI and X2 are each independently selected fromthe

‘%rou consi sting of hydrogen, -OR3, -SR4, -NR5R6,
@@&%@6‘7‘ COOR7, hal ogen, nitro, triflnoromet H’(]F’EPZGOWO@U
| ower al kyl, Iovver al kyl substi $lut ed by RS,

cycl oal ky); R is selected fromthe %u consi sting
of RO selgctal g theEram eonkiptingiof -SERERs sRe8COORy, aryl, halogen,
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Sel eCt eidlbﬁttmﬂavﬂ}a gmuﬁ-saleclb@freﬂ: lowns atkyl, a€e0-Ryi,n@Hlower alkyl
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101 s sel eSOeOHE,=a0) A0, CHOTH,, 6RNS miigheMbeltM GEMERM rings containing
| ower al kyl and cycl oal kyl; R8 is sel ect ed fromthe
cooriEstel from

group GbKEstanegicse at d&hoR7, aryl ,

g 8 o RS D e i,

- MephadinyRand pipkiagiagtadH) CHZCHZO-| - N( CH3) CH2 CHZNCHB3,

o blrito o e i <ok D AT S el gt vin

“15 ahgd@xy @iddewetlalky Ngbsitanidaiiti Ng,at - | east- one hetero-
.atom iqlnerel n.the hetero atomis selected fromsS, N and
0 °L A #hErasgutnHly dReantable salyrestentherroli t h a group

S@h&§ beshmid é Eedtdbld excifredt R11, -OH 1 over al kyl
substl&)t ut egeﬁv%t ywi%y‘tz:ié?)‘(‘;xy,e a r al kyl substituted with

-NH2 N-1ower alkyl, 20 -SQ2CH3, =0, -CH2C OCH3, and

- ang46- :

e nAAS: TERRRAH, FALRRE R RS AAMALE s kLot
20 Sel ected fromthe group consisting of -N(CHS)CHS

- NHCH2CH2NH2, - NH2, rqphol [ ng and pi perazin and
R11 i §>-selse pEacappannd of tevmnlad fathe progagationy aéWékcament for the

atréytinenlt 07 Bisadsé WassldiSthk kAN SO Photeiaxyith Ap5B-like peptide

| ower al kyl substituted with NH2,

wherein
25 X and X; are each independently selected from the group consisting of'hydrogen -OR3,
-SR4, -NRsRg, -CONR;sRs, -COORs, halogen, nitro, tnﬂuoromethyl lower alkyI lower
alkyl substituted by Rg, cycloalkyl;
Ry is selected from the group consisting of C1-C8 alkyl Ci-C4 alkyl attached to C4-C8
cycloalkyl and C4-C8 cycloalkyl
30 Ryis -C=0Rq;



a pharmaceutically acceptable salt or ester

or : .
tWerewfon2516. Use according to claim 15 wherein gd@rpr004/006211

di sease is a cell
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proliferative_gpsorder..

R3 is selected from the group consisting of hydrogen, lower alkyl, lower alkyl substituted

by Rg, and cycloalkyl; - _

R4 1s selected from the group consisting of hydrogen and lower alkyl;

Rs and Ry are each independently seleéted from the group consisting of hydrogen, lower

alkyl and cycloalkyl; or '

Rs and R together with the two carbon atoms and the bonds between them froim 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 Q; | , '

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

Rg is selected from the group consisting of -CONRsRg, -NRsRs, COORy, aryl, balogen,

lower alkoxy, morpholinyl and heterocycles;

Rg is selected from C1-C4 alkyl, -CH=CHCOOH, -NHCH2CH R0,

- -N(CHCH,OH)CH,CH,OH, -N(CH;3)CH,CH,NCH;,

- ~N{CH3)CH,CH,N(CH3)CH3, saturated 4-;S- 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 optionaliy
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,
-50,CHj3, =0, ~-CH>C=0CHa, and 5- and 6-membered saturated rings containing

_ at least one hetero atom selected from S,Nand O,_

~ Ryois selected from the group consisting of -N(CH3)CH;, -NHCH,CH,NH,, -NH,, -

25 -

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

hydroxy, and lower alkyl substituted with NH;, .

..ora phénnaceuﬁcally acceptable salt or ester thereof.

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



