ANTI M CROBI AL POLYPEPTI DES BACKGROUND I n recent years,
the variety of antimcrobial agents has increased
weubstavé al |y, along with a parall el increasePCTIEP2005/005046
resi stant pathogeni c m croorgani sns. Resistance is now
recogni zed against all clinically avail able
antim crobial agents. The response to antim crobia
resi stance in the nedical community has been to use
new or alternative antibiotics not previously used
agai nst the resistant bacteria. This approach has
requi red the continuous devel opnent of new
antibiotics, either as nodifications of currently
exi sting conpounds or as conbi nati ons of conpounds
that may inhibit or bypass the bacterial resistance
mechani snms. It i s anNebgleCIS-IafiddzbEnddr esent i nventi on
to provi de new pol ypepti des having i nproved
antimcrobial activity and pol ynucl eoti des encodi ng
This {dentR! ¥REREE 485 1cANRHeRBip eaidesfetecfeﬁ ﬁtohﬁa ¢ wﬁdﬁhu%@ fdrfhula I
to provide neM/ant|n1crob|a pol ypepti d may
have reduced henol ytic activity and/or reduced
cytotoxicity. Therpolypeptides may al so exhi bit
reduced sensitivi var ds cations, such as Ca2+,
Mg2+, Na+. SUMVARY | fiyrst Xspect the present
' ' pepi i des—havi ng antim crobi a
41 2 -&;ence set forth

in SEQ ID NO 2: K-X - XR( X8- X9- X1 0" Xi
1-Xi 2~Xi 3~Xi4~Xi § B Xi ®in XL =N, F 1|,
WM S AT Y V G3 X2 =L, I, For
WX3=R,I,F\(2YV,,B,TCH,GQorP; X4 =
Ror C X5=11L WM Vor F, K6 =11L o W X7 =
R L Tor C X8=K V, F, L, C Y, I, R Nor W X9
=G C Y, L F Wor V, XlO =1, W For R X1 1=H,

or thg’ghqcf:ﬁlane’ugEél{yl alcxﬁl\g)’éablle %its f ere§ \Kh%?ln |¥1 s &i J.R}é.{l %(?1 2 :arel described
in thl&iﬁplrcgt\/on IThesd¢ompatinds; aré@cﬁleved:to ihhib®thelinteFactibn oﬂ—MIﬁ/IPﬁrotem

wherein the am no acid sequence has nore than

with 8 5ed3-kiecrnaptige andchave gatiprplifgratigosstivifent ity with am no
acids 1 to 18 of SEQID NO1 . In another aspect the
present invention relates to pol ynucl eotides having a
p53 isuchreat sugpresser protein that plays a central role in protection against development of

cancer. It guards cellular integrity and prevents the propagation of permanently damaged
clones of cells by the induction of growth arrest or apoptosis. At the molecular level, p53 is a
transcription factor that can activate a panel of genes implicated in the regulation of cell cycle
and apoptosis. p53 is a potent cell cycle inhibitor which is tightly regulated by MDM?2 at the
cellular level. MDM2 and p53 form a feedback control loop. MDM2 can bind p53 and inhibit
its ability to transactivate pS3-regulated genes. In addition, MDM2 mediates the ubiquitin-
dependent degradation of p53. p53 can activate the expression of the MDM2 gene, thus raising
the cellular level of MDM2 protein. This feedback control loop insures that both MDM?2 and
p53 are kept at 2 low level in normal proliferating cells. MDM?2 is also a cofactor for E2F,

which plays a central role in cell cycle regulation.
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sequence which encodes for the pol ypeptide of the
i nvention. |In another aspect the present invention
wo slosti®®9d 0 a nucl ei ¢ acid construct conpri si NECT/RE2005/005046
nucl eoti de sequence, which encodes for the polypeptide
of the invention, operably linked to one or nore
control sequences that direct the production of the
pol ypeptide in a suitable host. In another aspect the
The raticestMiD M2 wepﬁBi (BRFYie dpsreguldted in manyeatriersafirequeptl peguoing
mole(%/uﬁ éﬁfe[c%q epl gﬁg][(%/g?%’gﬁ% o%l g f acllngtrmecg Lhﬁél‘ti'g ﬁ%%es?]{)w% I?S“ affect
MDMXEprateds dégradatios CRRibithamndf Nmomz -5l 1hteﬁ'16ﬁqm’ ingimgr édiie with wild-type

nucl eic acid construct_ of th i nvention.ln an
p33 Sb%‘ﬁé éqadtpy &cay Fmﬁe qelt @f‘ﬁ ¢ axTest 308/ of APOPIQSL: ﬁgﬁifpoqntagomsts
theref3FO AW biter @n&t@i é@ﬁﬁ%ﬁ flrcafter thi@apy i 8 ic¥Bentd B?mrB%HEﬂQtl?n with

conprisin (a) cultivating a réconbinant host cel
a broachspertmymef per antidlemordherepies. Jihs feasitulify iof this wrategy has been shown

by thgé%d% cfl{fgrgnt%ad&(g 019811949 E o ?nhtlﬂ{e}gn SN ot M eDﬁ\?f?y Plrtdik bl %e. g.

aspe C nventi on
antibyditd, abt@seamxﬂfgenﬁcléoltldu bé}!ﬂdbﬁl MDMésad’smhmds di2Fahobugh @ mmserved

_ the en | aj ns. EI NI Tl Bef ore sin
bmd‘B& ng éﬂ‘? POHAEHE 'ﬁ%@ge‘g}éga?ﬁ“??ml CYFﬁ‘P ?\o Stmg that
MDMZE4Bgohikts @AY RiVieleffasts M pI3 rhithsitcee defi ned:

Ant|n1crob|a activity: The term"antim crobia
activity" is defined herein as an activity which is
b f I t f: a
ellscé@\%?l j @r C)ﬁégl Cfgg? eﬁ]{, 2?);??'2 ﬂgel lbe?grst g%rﬁwéls%vde? rl]rtnlfﬁg%cglﬂﬁk Hunter et al.,
Can. t/eﬂmni ahQ?iZm/ok db,mgb '669s77,, rﬂpeﬂdlmpremrmmfamnmt frelrigoammrine

cterjcida t rlost i.c and/
comppyris wigh ey BpTy Bie o B aRrtifiifkEt tocapra etal,
PhotddhemCamtbPhabBislc1965\erail n1 12 e Auvphid et ARBGuUAY Saui dabm. & Fech.
to be understood as capabl e of killing bacteri al

(Yugeapyia) TR Iy £7/28. 1280y Esppe dheatoe of tiaey! iidgiol tnF8as Yerypg materials
in th?@ﬁ?{)}m & EDTA AliRkVENg bacterial growth, i.e.

I'ting grow ng bacterial cells. The term

fung|C|daI is to be understood as capable of killing
a Ils.. The fun | Q
EP 3%#@& gt o%t uné%to cr: g% {Ra%olm % %\‘;a?tt\/escu Euﬁ a% mrélr?rbovr\rﬁlcﬁl’ulators. The

compoufids were indicated to have low toxicity. Treatment and/or prevention of rheumatoid
arthritis, multiple sclerosis, systemic lupus, erythemathodes, and rheumatic fever were
implicated. WO 00/78725 to Choueiry et al. report a method for making substituted amidine
compounds, and indicate that imidazoline-type compounds may be useful in the treatment of

diabetes or related diseases involving impaired glucose disposal.

US 6,617,346 B1 issued September 9, 2003 and US 6,734,302 B2 issued May 11, 2004

disclose related racemic cis-imidazolines.



i nhibiting growing fungal cells. The term "virucidal"”

is to be understood as capable of inactivating virus.
watestiswes “m crobial cells" denotes bacterial BIT/ER20QGEH005046

cells (including yeasts). In the context of the

present invention the term"inhibiting growth of

m crobial cells" is intended to nmean that the cells

are in the non-growing state, i.e., that they are not

abl e to propagate. For purposes of the present

I nventio ant i robial activi be determ ned

The pé??&ﬁtrlav?faiopé’r‘f”ﬁigs Plg'i’:sé qof %O'E%Oé‘Bi& %Bga&}élﬁ?iehr er et al.,
Jour nal of | nmunol ogi cal Methods, Vol. 137 (2) pp.
167-174 (1991). Pol ypeptides having antim crobia
activity may be cap of reducing the nunber of
living cells of Esc ,a coki (DSM 1576) to 1/100
after 8 hours (pref , 4 hours, nore
preferably after 2 hours, ]z erably after 1
hour, and in particul ar 3 Aut’es) i ncubati on
at 200C in an aqueoy W w); preferably
in an aqueous sol uti of "1 ; Xgore preferably in
an aqueous sol utiyof O Sgﬁvaw even nmore preferably
in an aqueous sol ¢tion of 1% wW wg nost preferably in
an aqueous solution of 0.5%ww); and in particular in
an aqueous solution of 0.1%ww of the pol ypeptides
havi ng antim crobi al activity. Polypeptides having

and theptiamnaecybrally ageqptaple spltprand %stegs)ths@og apabl e of

t chia coli (DSM 1576)

Wher%lglr%lZ% h)g%%{évg?ﬁg%%y%% hgierlﬁér%o |ég[ growt h substrate,

mhen added in a concentration of 1000 ppm preferably

en add d in a,co nt r at.i.on..of
The REER LSBT SRS SRS & 2B e wirch B el Palesuls ippibitors of
the MIY®MIR ﬂsarlﬁteﬁbﬁ&e riakky-fisband edidieded &s@sCthﬁdﬂtE@pxeﬁent
100 ppm nost preferably when added in a concentrati

inverson 3l SO (T the TR MIAMA PRABBAVITA BS2-TIke peptide with a
| | -

potelgg?t?a? iy zlfpgtd)@rflat@fgt 199 f&)@/ 'Ern?g&‘ tlga%g%?Sg gﬁgv%@épgg% CIlnncgll bﬁsed assays,

theservonipenndsfdefrioustrage me¢Hamso¢ a@ady lmvgb@wbtqf carge( le@ith wild-type

ps3 IRy oS Rplet iR of oh Shelpnk P § s B Me Tl ko gt et

arres@int@r anld G2 phaseatebulthgin pbieatndiprodifdrativedotivityupaB) wild-type p53
i ncubation at 200C i.n_an aqueous sol ution of 25%% %Q

cells it wrer Abeoptiat, hgseAfHEEES WEsIf PRYSTVSR I eRMPSHSRYlS With muitdnt pS3 at

comﬂ%?a%ﬁee&ﬁﬂloﬁnﬁ Bo&@ntﬁﬁi&ﬁ? UBhet &bk, tHRACHY ity MDM? arapRRists is likely
nore prerera in an
linked to its rrr)lechamsm of action. These compounds can be potent and selective anticancer

agents.
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aqueous solution of 1%ww); nost preferably in an
aqueous solution of 0.5%ww); and in particular in an
wazpeowesol ution of 0.1% w w) of the pol ypeptRr@EEP2005/005046
havi ng anti m crobi al activity. Polypeptides having
antimcrobial activity may al so be capabl e of
inhibiting the outgrowh of Bacillus subtilis (ATCC
6633) for 24 hours at 25C in a mcrobial growh
substrat e, mhen added in a concentration of 1000 ppm
concentration of 500 ppm

The pﬁ%srg%t IBr%{‘( gEﬂV'de\%ﬁ 8rdce%°mpﬁu3§ %é?ggﬁl?:iat i on of 250
ppm even nore preferably when added in a
concentration of 100 ppm nost preferably when added
in a concentrati « ppm and in particular when
added in a concentr @ of ZQKPpn1 The pol ypepti des
of the present inve 2 .hﬁuld pr ef er abl y have at
| east 20% of the antim crabigl__72 ity of the
pol ypepti de consisting of ' 2d sequence
shown as am no aci dg Q, 18 of anyone of SEQ ID NO 5
to SEQID NO 1 14. ) par el ar Peef erred
enbodi ment, the pot’ypepti dBs shoul d have at |east 40%
such as at |east 30% preferablyjat | east 60% such as
at least 70% nore preferably at |east 80% such as at
| east 90% nost preferably at |east 95% such as about
or at |east 100% of the antim crobial activity of the

and thsorhapegrck teelly aAespiablerglivand qsisrsahetrel, #bFRisequence
shown as amno acids 1 to 18 of anyone of SEQ ID NGO 5
to SEQID NGO 1 14.1dentity: In the present context,

X is s¢lectérbfromdlyy/grioup vensistingvof lawenalkenyi endsloeralkersy sibstituted by

. cl eoti de sequences is described by the
tnﬂu%??ﬁn%¥ogﬁ&“d%htlty For purposes of the present

X, is s¢lvded from,thd freupl ecgfssﬁng)ﬁf hﬂecrgtentbaldgeh vieeer 41k, adi -00X, Xs5)-Xs;

[ guences i s deternjned usi ng. t he program
Xy is ﬁdgeriés tefﬂw FQUp Fonsistag ﬁ#yﬁ%@ndpw kgxysheoging gidR(XaXs)-Xs;
with m%k@% thtQeheVX,Es hiRGEHORIGRH oPlower alkiyP mns (é@éﬁz)»x@

I'mproved Tool s for” Biological Sequencé Analys
X4 anldmgrabwalkylzwspan b donpectrd torge@pstorfomagmloalladpu d and

i j S E
X is FRPAL ¥ (REGUGE Eohel BAPREIORAN YL ahe SRR T ower
alkyl) USEH- deab(@uikﬂﬁtltu@mypm?ihdlkogw&(em}, aﬂthCIQﬁNXz;X%
en enal t was - e ree.o | de
X is SOETRLFOT B QU LOTTRTRE SLItEty o DNt TSt MR g NXeXs:

Xs anfdhﬁeg ﬁameﬁdna&w JREcRA froftht WRuB cBAGHAGDf BSAHREE IdwRRdIkyl, lower
ove. The scoring matrix used was the |dent|ty

alkyl ﬁ’&ltSFlMed YyleweedkptRongyano, apd logisHalkaxy; ext ensi on penal ty
Y, anti®P, dré mdependently selected from the group consisting of halogen, cyano, and

acetylene;
R is selected from the group consisting of piperidinyl substituted by five or six membered

heterocycle, piperidinyl substituted by -NXzXy, and
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Fragnment: Wen used herein, a "fragnent" of the am no
aci d sequence shown as anyone of SEQID NO5 to SEQID
WOND03/1049d s a subsequence of the pol ypepti des REREEI005/005046
one or nore am no aci ds have been deleted fromthe
am no and/or carboxyl term nus. Preferably the one or
nore am no aci ds have been deleted fromthe carboxyl
terminus. Allelic variant: In the present context, the
term™allelic variant" denotes any of two or nore
alternhtive forms of a gene occupying the sane
chro | locus. Allelic variation arises naturally
t hr ough tation, and may result in polynorphism
wi t hpdy, ptfflainat i ons. Gene nut ations can be silent (no
chrAge i n the encoded pol ypeptide) or nmay encode
pol ypepti des->having altered am no acid sequences. An
al | eg}hgrey@ri ant of a polypeptide is a polypeptide
encoded by an allelic variant of a gene. Substantially
pur enpol gnycl eoti de: The term "substantially pure
R, o BEYAEEH BRH AP B ) R Bril bt oo over
alkylRalbstineed by REDTEO)R,; | andh -5Oslovadr ulkgl; genetic mlieu, and
s tgé:gr free of other, ex%ﬂ%geou or nvvantfid codi nlg
R, is selgiech HOW AR, Gropp cpnsisiing § QY oBYER akBYY, (iucrpmgthyl, -cyano, -
NH-ﬂE;_%WeF alkly -enab 2604 Byl E()-RWRAMEY YOI S LE(T)-NX;Xo, -SO,-
Thus, a substantially pure polynucl eotide Contal ns at
lowet #lkylno¥:-NBXHy wei ght of ot her pol ynucl eot i de
: i i LG dt ' ' I I
Ro B Pl Bl b Bl RSB B Mo
alkoxyt eddlomedalkgl sybstitted belowes blk82y;by wei ght, at the nost
.6%Db ight, at the nost. 5% by weight, at the. nost, 4%
R isgeieqtib HRe Buib GOuRGHgR o MFoTh Iovirs dlkosn R igrnd N
the nost 1% by wei ght, and at the nost V2% by wei ght).
A substantially pure paol ynucl eoti de _may, however,
Preferted CQRIBOYTAS arecfomponrds i forAwylast whasein ¥ apdh¥p aresgagh wdependently
| ONS chh.as pronoters and termnators. It is
Selec%rﬁg*og?rgld t ;Btr' the substantially pure polynucl eotide
is at least 92% pure, i.e. that the pol ynucl eotide
constitutes at ] east 92% ight .of the total . .
FuntsE P et o P ara PR her SR Phertig fsdidippainy substtuted
by o6t 16w ehekyl pestianédger,. ar e preferred such as at | east
94% pure, at |east 95% pure, at |east 96% pure, at
| east 96% pure, at |east 97% pure, at |east 98% pure,
Also %&iféx‘?&lséon%%%ld@d?g céthpdun@s ARMiciPie 2% RBgend¥6ms of the imidazoline
ol ynucl eoti des di sclosed herein are preferably in a
ring e rsa aiscpafiguyatipnrte esohrather| Fhpegmpaymfsmay pe in aracemic form and
refer a l.yn ' ' . i d
may i SnGall e AT PR HENERRAL LERSHAL P B EASLTn R of
formplally$iat thotipdsition and R at the S-position.

Such compounds are for example:
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-fluoro-phenyl)-4,5-dihydro-

imidazol-1-yl]-[4-(2-methanesulfonyl-ethyl)-piperazin-1-yl]-methanone hydrochloride;

-5 -
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preparation is essentially free of other

pol ynucl eotide material with which it is natively
wazmsticated. Herein, the term "substantially pROEBEP2005/005046

pol ynucl eoti de" is synonynous with the terns "isol at ed

pol ynucl eoti de" and "pol ynucl eotide in isolated forni.

Modi fication(s): In the context of the present

invention the term"nodification(s)" is intended to

nefaf{43,6R)-2Hénerc Bhtylrdeitoxpphemoi)-4,5-bis@- fhoiry-peaptyl)eksS-dihydro-

n |st of. the gmn quence shown as am no
imidazale-lc 5?@“1@%5?21*52;%3@ @ $D NO 2 to SEQ I D NO
1124{451§(4$46Rb -298- t@ﬁBﬁfyﬂ-Q dﬁl&fxlyﬁihleﬂ}l) 95-bi-(4-feor&iYRenyl)-4,5-dihydro-
encodlng he pol ypepti des. nDdlflcatlon s) can be

imidazelst Lyear ]c@yere@nwlné} érﬁ‘%h%llﬁ‘&y’s?‘ﬂ@méﬁm‘#(’%l) oride;
s :abg (hsts ROD((E )ert-BGt tzle%(bg@ph@mj 95.4idd %idéQ%?éﬂ)—#,@-dihydro-

t he am no aci I'nt er est (0]
imidaanhalt-enrmnyé]mlncraamldsd}-N N%dlmcthylkaaptammla'dt@hlosidb;cs in

t ' quence. r .the
i e RP A 3H P T Ben D - P B el S-phenyed 5 inyaro-
imlda@f)let]hearﬁbﬁ}@]Fmpﬁwﬂn-ZQﬁbbA The term "cDNA" when used in

RS BT B S e D

1m1dat26ﬁn§&{rb&{y'l]0m ﬂdx@i’@p@n BRpe e, spliced, nRNA nol ecul e
derived froma eukaryotic cell. cDNA |acks the intron

sd el S Binfs- brp@om&»@ww (frtestsbutyl- 2-uthpkephenyl)-4,5-dihydro-

imidapQL [ SHRRTP A AERRih 1 i pibbE iU HlecyaRBh Wdfochithige
a 25 ¢4-[(48,5B)-45r Bis €4-Sromp-phenyt)<2- @en‘eﬁﬂmt)anpabcmngmeﬂﬁl) 4,5-dihydro-
- | d mRNA.  Th cl ud |
imidagpte; B GIRRRGRd -y | FPOUEs Lo CHPERGES Wher
cANR4S$ SRl V@Bﬁwm%&m&nﬁjﬂm BRif(4CethAGAPhéd ) A B-dihydro-

sequences. Nucl eic acid construct: en used herein,
imidazple- l‘ﬁﬁfh‘?nyﬂdﬂl’@%nﬁd}“&, construct" means a nucleic acid

¢ .
LG Pl B 2 ARy PRy ol b @ LRV Ehentl) i g Garo-
imiddzek h-yﬁddf(ﬂ1rmﬂhatnos®fonﬂamhwl};p@mmmsl -pif -metivinenchyalroadidoride;
t d t oth
AR et T ST AS T R bR ERD -4
dihydr&iiidagol il &afdoail] -‘fai:}féﬁd&tﬁ- eyl }Mlﬂ{brpﬂwnmuﬂL@lhdﬁoﬂ@hﬁirochlonde
construct contalns he contr ol cLuences requir

exXp@33RbA- (BT‘ersBB'd&?r?@%qll}éWé)s of 1%'(%“}59’@%{!)'1) 4 5 “dihydro-

imiddzBNENEdredhyl[Pérhgh-25R@Uence: The term “control
sequences” is defined herein to include all

c dnfi®HeR1-2-(Svert-BhtyhR ethexyabsev) 4 Srbimtiveiioraghend)-# §rdihydro-

imidd-Dfe- CERBSERT- Q% RhzBaR8lonREPL | de of the

[(4S,5R)-2-(5-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
imidazol-1-yl]-[4-(2-methanesulfonyl-ethyl)-piperazin- 1-yl]-methanone hydrochloride;

2-{4-[(4S,5R)-2-(5-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
imidazole-1-carbonyl]-piperazin-1-yl}-1-morpholin-4-yl-ethanone hydrochloride;

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

-6 -
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present invention. Each control sequence nmay be native

or foreign to the nucl eotide sequence encodi ng the
w@oiogpapdd de. Such control sequences include, BUL/ER085/005046

not limted to, a | eader, polyadenylation sequence,

propepti de sequence, pronoter, signal peptide

sequence, and transcription termnator. At a m ninum

the control sequences include a pronoter, and

t rktﬁbMS;ﬁR)ehS&Blsa(ﬁd:htqr@rpbetxad)rbEﬁa([cyatoecpmt}ghaieélyl)methoxy-

.akers for the
phen i A BB R SN P T R L e
f aa:(A l{(c4st51'{)g4 3-BgaUichlorephényd)-T (Filck silo-dig@theharthyly-1-Bthoxy-
C re i on of the nucleqtide sequen codln
phenx}]ﬁoﬁ &S lazplsd-coppany i RN Frd)-NeY- ﬁi%@ﬁ@?‘g >37ethy
acetahdidqsed” |s defi ned hereln as a configuration in which
a control sequence is ap Brlately pl aced at a

[=9

p & {4-1 98, Fatdal-Bise(4tchlarerp Fh - ensediosthyl-mefyl)ENethoxy-
{
phenili%sgé@ %r?])qudatle% 1- éa@@on&ﬂ%ﬁ%oﬂﬁ%yggﬁﬁeetﬁ% fﬁme&@ acetamlde

hez- -{(45[FR )t4ed-Bis" (@mﬁlcm@-phﬁqﬂj)eh{ﬁe('cyarm dinteenythatbtityd)- z;emexy-

phen@%ﬂ%dxﬁgér&ggﬂg\ glﬁslggaglroq\gﬂsplﬁ?rg{lg lbi(lola(gg&;}fl—}&ﬁ glethy(la acetamide;
bouA4SSR)Of 5- Bh;e(4ccqawr619hé@qa)tmp:@yai@dﬂfé&@m1ekw) -2-ethoxy-

determ ned by an open readin rane, whi ch usua
phen o nenOHT oA Sbamt)-BpeaAI- ITHEN Gt Sbalehosthyl
acetani®: %cally i ncl ude DNA, cDNA, and reconbi nant

nucl eoti de sequences. Expression: In the present

cah{exw s, Stﬂaet ¥ Brsn(14 “chlquo-pbeiybr2-[3-(vyhnoddisnetry)-mettey)-2-cthoxy-

pheny i R igro i on e Bp Beres b B R P b -1-mettyi-ey-

acetaB&d; - transcrlptlonal nndlflcatlon transl ati on, and
post -t ransl ati onal cation., Preferably expression

al 6-t@rpR)e>- E@c(ﬂeqhi%?rpb?n%k[‘b@ Y Bentingrdsoxezgle-gabenyl)-
pipetd5ifit-9Lcartonyl 265 &mgNArl ﬁﬁmsz%my]} A& tHoRY PhesViRs %‘Mn

vector" covers a nol-ecul e, “I'inear or circular,
mbpmhﬁubconprlses a segnent encodlng a pol ypeptide of the

S%Zgi 4@% qtnyB 4 =C lor? ngr}y kéy etlhalpeléﬁg ngf?ﬁﬁl)%%gltnlte nca}llrbonyl)-

af pr ranscrlp
4,5-ditgldko- 1H{hm1daebm yﬂelséth@ql plienyld2-mshgl-pepintirilet ncl udes

VBB LB RS P LA Py

phenyi}Ql wmgar%qml&a%olerlo&ebony1 }hyBéﬂaﬁhqam-@myu%etmeLumaxtnnfé
varl ous strlggn%fcon itions are defined
1'S|

s e&t3-H4 SR peprphenyd)- H&b(%@emﬁmsmf@rrxlrm‘myl)-plperazme-
1 —car‘g&g}h}{hk ycilihy%-i—ﬁ-ﬁ’rﬁazagiwl-ﬁyh%-phenyl)a-methyl-propionitrile;
2-(3-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(2-methanesulfonyl-ethyl)-piperazine-1-
carbonyl]-4,5-dihydro-1H-imidazol-2-yl}-4-ethoxy-phenyl)-2-methyl-propionitrile;
2-(3-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(2-morpholin-4-yl-2-oxo-ethyl)-
piperazine- 1-carbonyl]-4,5-dihydro-1H-imidazol-2-yl} -4-ethoxy-phenyl)-2-methyl-
propionitrile;
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Pol ypepti des Having Antim crobial Activity In a first

aspect, the present invention relates to pol ypepti des
wh2aesmpent i m cr obi al activity and where the PCT/EP2005/005046

pol ypepti des conprises, preferably consists of the

am no acid sequence set forth in SEQID NGO 2: K- X 1

- X2- X3- X4 - X5- X6- X7- X8- X9 XIC>XII-XI 2-XI 3-XI 4-X

5-XI 6-XI 7; wherein X1 = M S, A T, Y,

V,2-(4: {(®S,58)-45-Bis- (ézzchbar@pmmﬁy[SXEymosilmmhymet\hwa ¢thoxy-

phen%&z -%?yﬁ-@?dagl%—%:c!a{koﬁxg -p.r,e’/g @ﬂ-ﬁ?ﬂéﬁ%ﬁ%?—a%tgmlde,

préefi(¢$.aB)2- (X&er—t—BEtyl-lz,-ethbxg{phbnyI)@ 5-bif4echldCp-pKenyt)-4,5-dihydro-
Y/ bly X5 = l; X6 =1, L, W
imid%leylr‘é‘?@g%fgﬂpgg Zin-3 onelydOBploride; T o1 G xg = K. V. F,
|[2 {-[(4S,5R}-2R4- téhiyutm @n@(fyqﬂ@i@}l)u X&ns(ﬂcm&o-ﬁﬂkn )-a 5-dihydro-

erably

G GC.Y, F e = =
lmldaxm L-cqrbow}lnp@nazwl il %%@rdalﬂpt%y&@@tamlwlmdrq oxm, = H,

’1 &‘_}LSZ R) E (4$ert-Put . \;th&?/ é)??e?yg{)‘?fsq{fgﬂ%li% pgzi%yli4 5%1@%0-

imidagple garbmylb[m]énaadplay-sm hydliophlmidle =K I.S, Lor R
pr ef(?é %E % terkBub’ll 2 e(?gtBPV yD- 4|,_K5-b1§(£4} “otfdfo- ;%enXéA Faihydro-
1m1dd_z’oleFl, cﬂfbo@lpﬁlp&famB%rﬁﬂ@bio)th%ﬂﬂe =1, For L and

wherei n the am sequence_has .more tha

55
i dEPeRY2 é‘ff&Fﬂ %%‘é’l {!,ﬁéhethm%heaﬂm SeBis{t- P‘HOYé’rﬁ}}?BY‘éétSd%'hydm'
imidaof- P-yﬁ8[4q& n%@degﬂmylleth{a})’lp%@ra%ﬂbpw]Wﬁan%ﬂ@h%&@onde

acl d“sequence , or 8 (preferably
1,2-%4- [(SS SR)- 25(4dprt@ut)rlﬂsiedlpthemeph¢ﬂyi» -4.3-bi3;(43hleto-pherl)-4,5-

dihy %)/ Zr?ne a2 Crf?b(glryg&l ragzin-? pr e é)blﬁv“e )'i\ eann%ne h){,ﬁirochlorlde
a? - @(nsrsanen(aasn@mjaaxsedheﬁmw bber@mm}rl])&o(nebhmwhm) 4,5-
. of SEQ I In a se ect, .the egt .
dlhyqfﬂ\'/@}%@%lﬁ lrfér%qnég-wnfrw-@pf@wﬁ@gnmo.aﬁ faide hydrochloride;
arnt[(ﬁs (SR@JQL(alté‘@-‘BIuWIIZ}’S &iBHoxy &yphﬁ‘S -BRLURERId QE&WI) 4,5-dihydro-
npri ses, ﬁre er abl Yy consists O the amno acid

lmxdagelyuleﬁ%rborssé [lf,ﬁﬁwmawseehwromede

 H s R e e
imldazolél brarbonykRpipetgziné- 1 -carbokylicvgcidAertAutyl est€; H G Q or
o1 %F{@Sr ?g¥(4r_t§rt @ruglﬁggq)&-&}nhifé%i?@c rgro(:-zl.bhe)é?l)il,éé{iihydro-
1m1dé%lepf -@zfr%@h’j gpéﬁzm- ILW ->6ﬁ1rag<f)ﬂe%r haygll'ocm)?glﬂi C X7 =K, V, F
[(4S 5R) 2- (4 tert-Butyl-2- ethoxy-phenyl) 4 5¥)1s-(4-chloro-pheny1)-4,5-dihydro-
imidazol-1-yl]-[4-(2-methoxy-ethyl)-piperazin-1-yl]-methanone hydrochloride;
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
imidazol-1-yl]-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-methanone hydrochloride;
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
imidazol-1-yl]-piperazin-1-yl-methanone hydrochloride;
1-{4-[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-

imidazole-1-carbonyl]-piperazin-1-yl}-2-methoxy-ethanone;

-8 -
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Y, F, W Vor L; X8 =G C, Y, L, F, Wor V;

preferably X8 = Gor F;, X9 =11 W F or R preferably
wo®osiber |; Xi0o = H K C A S |, N L or ET/EP2005005046

preferably X10 =1, Sor K, X1 1 =1, L, For V

preferably X11 =L; X12 =1, L, F, T or V; preferably

X12 = L; X13:K, I, S, L or R preferably X113 =1, R

or L; X14 = Ror I; X15 =Y, |, L, For K

pr[é%Seﬂ&blZ;M )@IsBuiyLZ ethogy-phanyl)4.5-8is-(#;chirro-phenp])- @dmhwm-

mia B4 ALY 4y e Bl BB ST o
9([%8 ﬁlk)m(ll-yenAthﬂyI E-I&thmy-phenjd;) 4 5-bi3-(A&hlwfro- SEéayl)Dl NGﬁ}ilydro-
imidalggl g_n l]sfzb@%getrgf‘;@ f gﬁan 99@@2%}8 Pip egauenfgll]hrﬁ%tpglone ’hydrochlorlde

Dfaﬁf{ﬁ[@@S}R)&r(ﬁen 43&;1 zSeth&aye;sheHﬂy-a 5m1§t£5m&loypl%n£1 4% dihydro-

even nore preferab %Zor 3;” nost prefera y
g

lmld%ﬁienbc%répwlhpfpﬁréiléﬂc)éi @ﬁﬁa‘?r@d‘}‘ﬂwchhé &ni no aci d

pﬁ?%ntﬁl -Svent | otk Iélfﬂzgt;'c )éghérg'l)a“ 'Bisg ?’h%“\}?)hn§5 -dihydro-
imidzzot Wkﬁ‘*ﬂm@lhdmet-ywpwchmd sihestandie hydlogigendé;des

st LSS ALER L. 25%%»{ el arshSis UMk ASHeRyD-4,5-dinydro-
1m1da]zoP621' Xﬁb&ﬂyl?‘@ éﬁﬁzﬁgl %}%r@fs@orﬂ’c Q&H%@Q&ﬂ@ﬂdeg X| 3 Xl

H 3 [L4 [(éS 5|R)-gr(4¢§rt-r§ugf1@rfgbcp)sy gb_pn)gl) g 5- ‘qrs (‘\ﬁhlqro-pwenyl) 4(; dihydro-

1m1d4:zofér1 Earb&?yl{plberaim lEyl?-rprchorﬂﬁﬁé ﬁfd@@ﬂorﬁ&%p \F;Y g; elr able;

x32 -EA-f{4SISRY- 26/ tert- B;anyl-l ﬂlmry xihenwwﬁ b1§ (4-ghlygo-phenyl) S-dihydro-

r W preferabl
imidagpleEf-E4 rg?%%’w‘ﬂirgfﬁ ¥ a&?ta‘Rég hy?(’f(’)’b SLICIYL 11RIN of
WN-mér\e-}Bth&hl-M X&s, $R)Y%-(4:iééﬂ=bdt'y1[0:2 eﬂ)hgx?(ﬁhéﬁyﬁ% £b15¥4 chlor(thenyl)-
or ra = or R:
4,5- dwyef%msggp?exf argowlﬁplpprazmlxylé qcetamflerbysm&wnd
pr @f Ri@?k)&ﬁteﬂ Butlyl 2>Q}%xz phen}ll-__}? -4 |§+b1s-[(40<5h16(o-ﬂ%§§1}j‘fl,|%gﬂi}éfdro-

preferably X
1m1dzmoletl ca)(hqns&] mmeqazzmrl -yl} -apetenitrily hydrochloride; or ~ K:

PGSR By effbRy Pl ds Bivs(acchfBro phedyte Slaiiaro-
imidaetligtle[d-[@252-rifluerd-ethyl)-pirazite hiylJinyethardnt h;sctrod:H’lamlch 0%

B bl Yl ST o S S i Do 4 i
mdéol Y yvjt[48(3 (393_ ﬁfmbﬂbbwpglx)-pi’perﬁm-ﬁyqrm&halﬁsaé gydroafiendd! y

even nore refera or 4; even

mﬂ(‘bg %ﬂ?«)el é‘} 3’6‘] Butyl- %ﬁt@xyﬁbgrtyl)pf} éfb@r(ébqh}orsz)phawlhé S#lihygiro-
i e e oG ot T dos of the
i A+HASSBI2HAgeraBulyd-dsith@@phico@htdStis-@-tiloro-phenyl)-4,5-dihydro-
imidazole-1-carbonyl}-1-(2-methanesulfonyl-ethyl)-piperazin-2-one;
1-{4-[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
imidazole-1-carbonyl]-piperazin-1-yl}-3,3-dimethyl-butan-2-one hydrochloride;
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
imidazol-1-yl]-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-methanone hydrochloride;
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amno acids 1-18 of SEQID NO 1 , preferably at |east
65% identity, at least 70% identity, at |east 75%
WO zieptiiovys or at | east 80% identity with am noPGRERR0I005046
to 18 of SEQ ID NO 1. In another enbodi nent, the
pol ypepti des conprises, preferably consists of am no
acids 1 to 18 of anyone of SEQID NO5 to SEQID NGO 1
14. The term "anyone of SEQ ID NO5 to SEQ ID NG 1 14"
i 2-{HRI(EBSRN}2t(d-tere Butyb2ZQthoRy ibemy!)-HEDid-(3-¢idre-phsid)-# B5-dihydro-

midagie-araom e et et 5V -t By

SEQL! R4B@R}5r(4$ﬁQ?h@lmtﬂcﬁy-p‘ﬁEQl] -D5NG-U/chi&b@hkhyl)-4,5- dxhydro—
lmldarzeier\lcfazbon%ﬁ]@am’alyé N e S g oS

n I' 1 TO-
Ng@ )‘\p&ﬁ 30Qh6§ QSl?e yﬁg% b (b@:}%%o B%Ng) 4X-di hgd
imidalzpl- N@l]ﬂ:& (2$&gxan@sm$14ﬂth>$)£@ 4]mama35 yIB&@mchbyg@chlonde

SR el S R R 18 R P

dihydr®imidaddl e- 1Sa€ponil ] Mipeddzin- Biyl)-dthyINGettanesSEGnanidd &y dtdchloride;

Nkl SeR Bt Sy n?a@(‘?é%? SO A 44106 Ry i dihydro-

1m1dézQ5N%a5E%1y§g}Qpésrgzlm Bﬁﬁo §5@ok t@ L-ao??@hdéééh c'i&mdc

NG&-63S,585@,3- B‘SMG)CQB)TO-BEQYIB [\3@ qu @@Y@N@lét‘fhm@@-etbyl)
phen it ¥R T el e TPl P 72 ° seq 1o

II\IQ(4’SS5R}7BEQ-SEE®(TJGIIB{Q-%®EQ%EE§2tho'p’c'} 47§8Qdk®yl\ol -démetbBHGthyl)-
phenslpy vy BT Neasl] Py 2 5 st oty g P egghr ) methanone

hydrd@ddilie; SEQ | D NO 85, SEQ I D NO. 86, SEQ I D NO 87, SEQ
I D NO 88, SEQ LD NO. 89, SEQlID NO 90, SEQ | D NO
SES4- (14RGRY S >-Biscitehlosopbenyl) S=BB-¢thoes -6 hydspxy-f i dlmethyl-

ethyl#\@l%%l] ﬁ@ﬂg@ro@x@ﬁole&z&r{) éi‘%ﬁg%z?g%ﬂ) d IEI%QP%&F\TIIO ?%OQgthanone

D NO 10
hydr@h®@rides NO 103, SEQ I D NO 104, SEQ I D NO 105, SEQ ID

SEIT B RORE BN e RED 2B R O T R
ethylNphéhnyl]34,5-dthySHQnti@a2dla- Lcaronyl piperazint BYRN-methoxy-N-methyl-

odi hen the amino acid sequence differs by at the
acetaﬂﬂngﬁthﬂr‘?ﬁéﬁ‘glﬁeno acids (e.g. by five amino acids), such

as{ by, 5RY-41508is M2 hlof QPRen) 1200 - b S4-(2h iroBY 1,1 ihethyl-ethyl)-

phenyl}-4,5-dihydro-imidazol-1-yl}-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-methanone
hydrochloride;

[(4S,5R)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethyl)-piperazin-1-yl]-methanone hydrochloride;

2-{4-[(4S,5R)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dihydro-imidazole-1-carbonyl]-piperazin-1-yl} -N,N-dimethyl-acetamide hydrochloride;

2-{4-[(4S,5R)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-1-morpholin-4-yl-ethanone hydrochloride;

- 10 -
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amno acids), e.g. by at the nost three am no acids
(e.g. by three amno acids), particularly by at the
WOrmws/11088 am no acids (e.g. by two am no aci dsPGCT/BRNS/005046
as by one amno acid fromanno acids 1 to 18 of
anyone of SEQID NO 2 to SEQID NO 1 14. Preferably,
t he pol ypeptides of the present invention conprise the
am no acid sequence of anyone of SEQID NO 2 to SEQ ID
N@.-mSAR)dr(4aem&mﬁsommwhen>mh4 5 hiss(4eahd arodpbemyib)-4 5-
. ctivity. e of SEQIDNO2 to SEQ ID
d‘hy%Tldfﬁgle eth ﬁd’é%?‘i% 288?7 SEQ ID NO 2, SEQ ID NO 3,
Sﬁ@s ﬂ{)\m(ﬂstdﬁ' Bﬁ'@ympﬂfpoﬁEﬁhdngﬂ)hQ-Elst(&cEEQ phenhi)415-dihydro-
am no_aci ds nakj l?yup the pol ypepti des of the

ipgrezige)-ydwisthapprmbygreshlqride;
<{¥4§5R)TB 24 ROL- BEP@PE v\ﬂ» ro%x;‘r Bﬁen‘yf)\hef‘ﬁisqm-cmi/o Pﬁer@[) -4,5-dihydro-

IfICIa var i ant conpri ses, pre erab
imidazoh &yt [¢- (dfmethmeaﬂfmal-moprl) -ppguemncleyljmethanare b)tdrodinbmde

TBia RS s B AR RSN A 52 P B4

dihycﬁmmﬁiaaalledscaalmwljmi;mrmh 1-gljaethylp nrettadssulfohamid @ hpdrochloride;

Ak f@gaﬁﬁ&%‘“&ﬁ tﬁs?;'gﬂgg Iglhp'ﬂ%}léédi’é@%&aw&mnyl) 4,5-

dlhyctr%hma%les ~aRSHNDN ) 1T drd¥en- Uyt }.- NWGﬂnéﬁdylkﬂet&ﬂnlcﬁdiyﬂﬁ)@Bl%ﬁﬁe

random nut agenesi s of the pol ypeptide conprisin

i o L4819 Sty Fospraap e R A GePis (- ghlm-RiknyD-4.5-
dihycgﬁ%rggﬁz&]; lstl':a@dngg 'ﬂ%tgaz‘irp 1- ?ﬁQl Hif- 41g1 et eploggﬁydrochlor%de

nent o I'nventi on, 0 acl anges” are o
a [(AS;iR) -Pr4-tereButyh &dchioso- E@ﬂw&ydphtnywm 51-rhslm(é -chbard-phenyl)-4,5-

ubst at .do n i cantl. t he

ainydi gl - ey o R ot i etnahorte
hydr&qql&idleons typi cal I y of one to about 5 am no acids;
or carboxyl -term nal extensjons, such

arNézn{ﬁd(”tSe‘;%%ﬁ teﬁeﬁqﬁyloﬁwphlemr?egﬁhamphealyb)ﬁai blsr(ﬂﬁia@ro-phenyl)
4,5-d2§/81:d H&dMol p—cﬁt‘goﬁﬁrp{peljag“nzﬁ ee?ﬁﬂ}*ﬁét’hal‘i’ersuﬁorﬁmé }F]ydrochlorlde

tension that faci atesp |f|cat|on by changi
ne(4S FR)- @é4-tﬂrt Butot-hehlofai2ethosy-phenydld, ddisa(4- chloro-phenyl) 4,5-

: iLact,. an ant i .
any GRS <Rl Bl o Bt e PyRRMBRE nreferdcsns
arza{m(ms;sm)nh(e tgﬂ-@i@l@ﬁc}b@ﬁlxetﬁmmeﬁﬂ)dﬁ 61@4(@4cn1bfbepheny1) 4,5-
ysine and histi di ne), amg}] no acid glutam c
dlhydaewaldaﬁ cdsppEhanyl-paRarapin-Ty Nymgg WoNaE?tgxl “FgPm Y ne
hydr@dﬂﬂ)r@%})ar agi ne), hydr ophob| c am no acids (Ileucine,
I sol euci ne, valine and nethionine), aronmatic am no

ack-6 [(@B15R+ @t temtiBruyl- St ehjerodptthor yapheny e bisdd-chigrmiphenyl)-4,5-
dihyc?rgRHdazole- 1-carbonyl]-piperazin-1-yl}-N-isopropyl-N-methyl-acetamide
hydrochloride;
4-[(4S,5R)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dihydro-imidazole-1-carbonyl]-piperazin-2-one;
N-(2-{4-[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-
dihydro-imidazole-1-carbonyl]-piperazin-1-yl} -ethyl)-acetamide hydrochloride;
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am no acids (glycine, alanine, serine and threonine).
Am no acid substitutions which do not generally alter

wda tessmew fic activity are known in the art amCEEE005/005046
descri bed, for exanple, by H Neurath and RL. HII,
1979, In, The Proteins, Academ c Press, New York. The
nost commonly occurring exchanges are Al a/ Ser,
Val/lle, Asp/du, Thr/Ser, Ala/dy, Al al/Thr, Ser/Asn,

AN 2444+ [ (4ScTR)E- (A-teyButRHechlddoad-Ethaxy-phesy I G -bidép Wis ro-phenyl)-

4,5-afyliostiifegelty e abondt barrer o SR L N AR e Bridene.

I rlz\t@n{qr?srsR)wBaB@r(ura;moa&pﬁk@Dmge@yﬂfoahmfethguﬁﬂatw)@étuéﬁy

that t hysi co- chem cal properties of

phenﬁbﬂﬁp@bwree@x@ﬂ@ledrqma -Hipsrazin-A righ N-terirhtyaggdqrpide;

fd |
R A L B s
Phen‘ﬂﬂl'bét-dlht»’d!OSpmtaizéliedi-ctaybonmrmhermmgébacpmlw opt i mum

and t [ d % 550 e
eI REARR IS BT e Y] RS-

phenﬂ!]-WSl didydralimndanele- 1%&5@91}qnpérbmﬁ.orymn)N-afst(ermém@cytemﬁ;

am no acid (lysine) in the am no acid sequence shown
acetagddeanino acids 1 to 18 of anyone of SEQID NGO 2 to SEQ

I D_MC L - .

e o D R B Do R ) 2 thoxy
phenslm14t5a4blhydr9omsdageledfcafrmm}mlp@aismlayﬁ -NonethoxysN-methyl-acetamide;

pr I |

IR R I A B FRRRG R ety EReBIN ety
phendd&S- d\hydmanﬁchizmleancaﬁf@y(} Fi)lperlmn-a na}-NesopeogyddN -mer]tyl-hdmamlde;

kex2 k 2|
T B R BN o
phen?l‘]ﬂ{ﬁ&lﬁ?&oﬁmgblgﬂnéarﬁ l}hblt)@fﬁﬂhfl 1)-HX(Q$§'§ﬁ@&hy§-}amethyl-
Asp

, conprising at eas u (E) and/or
aceta €,am no aci d residues, such as an I\I-term nal

L e

phenWtﬁGdilhydm ifnndayolet legpyboryl} -fif&razied - yIPN-(@Goedbiet y- 1-methyl-ethyl)-
dem c Press Inc. (1990), San Di ego, CA, "GCene

essi on Technol ogy") and kex2-like sites are )
di p@ﬁl{(asrsaqagsaBtsL(qrbh&irwﬁer(wy B[4-(33- ﬁﬁibﬂ%lﬁixbﬁﬁé 4icenpaslyl)-
bet ween t gﬂf de. encodin re ion and the mature
piperpgpg- éwathonglarﬁé dhydra; isimidazoin2 eyl X% PReRYD-Zimethdy a
propi%ﬁ?fglelv'eke site have in certain cases been shown to

2-{4-[(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-(4-ethanesulfonyl-piperazine-1-carbonyl)-

4,5-dihydro-1H-imidazol-2-yl]-3-ethoxy-phenyl}-2-methyl-propionitrile;
N-[2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-ethoxy-

phenyl]-4,5-dihydro-imidazole-1-carbonyl} -piperazin-1-yl)-ethyl]-methanesulfonamide;
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(3-methanesulfonyl-propyl)-piperazine-

acetag

1-carbonyl]-4,5-dihydro-1H-imidazol-2-yl} -3-ethoxy-phenyl)-2-methyl-propionitrile;
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-1-[4-(2-methanesulfonyl-ethyl)-piperazine- 1-
carbonyl]-4,5-dihydro-1H-imidazol-2-yl} -3-ethoxy-phenyl)-2-methyl-propionitrile;
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correct endopepti dase processing at the pro-peptide

cl eavage site resulting in increased protein secretion
wOo Bwelin99d n t he context of the invention i nserktdDRAPWHS/@5046

kex2 or kex2-like site result in the possibility to

obtain cleavage at a certain position in the

N-term nal extension resulting in an antim crobia

pol ypepti de bei ng extended in conparison to the mature

Beldy {{4B15RH, SSBiswA-chloraphanyl) deldel2-morpholingt-gt-2-2K9-sthelof
i F Th
pvesit LRSSy B ot Caanth st ey e

propiodittied polypeptldes or cleavable fusi on pol ypeptides in

St BB ARl B Rl el vanecti B ki) 2ty
phenylgﬁ sadlfxwtgrrﬁmﬂ&leﬂtc%ﬂa‘onyl‘}uﬁlp@@ﬁn-mqhympainda@hylacmxﬁmuced

fusing a nucl eoti de sequence (or portion there

et PHE A S, SR oo (om0 e tpkny -
t
4 5-blS.|(§ cﬁ?org %%Eﬁ}gg? 5 Warglfﬁ: I)r?]lgngoy; £ 8%58@?1}%18&'3%3 NL{19Rcetamide;

des” are known
i2{4- [(GS;SIR[) 2- [ér(thlome4 (svgtmd digmthiyhgettyd)- kdhoxbgplmqllésﬁ}b'@-@-

that th
chlorogei hdo- LS Su B CEen T bugteaty CHn Rt ner
CR-[ @k, SRY)-2t [BECIH GBS - @y e i efHS ) - nﬁ:ﬂ@l)tﬁéﬂﬁbﬂﬁphh"nyl] 4, 5 blS -(4-
Pol nucieotldes and Nucl eoti de. Sequences The pre

chloromhv@ﬁ) f Srdibydserimidpzalesd- GPE?OBYJH?WGE?IZ@O‘( VO N B g*egloxy -ethyl)-
aceta cl eoti de sequence which encodes for a pol ypeptide of
@ invention. In particular, the present invention

r?el{za{(és 5R)- %bk@ﬂmk%@yawteénmdw@@hw-eﬂww-nh@wﬂcﬂbi -His-(4-
cnors RTINS TET B LM TS g

acetandid® skilled person wll eaS|Iy recognize t hat severa

R 08 Bt Sar et Lt d s SR PhBRE S P

chloro?ﬁ@nfﬁ 4 thd}oﬂﬂﬂaﬁﬂé Il Q%?ooﬂ'?lﬁ%lﬁé&zﬁpﬂﬂ}sl\l SEYpRsSPyNI- ﬂhaﬁyl-

m no” aci ds” of the pol ypeptides of thé invention.
acetanpdegsent i nvention also rel ates to pol ynucl eoti des

LA SRk oy AT RGN i
chlorottﬂl‘éﬁylal-mﬂ-d‘(hﬁfmbmmazcﬂe-ﬂ toattopyl]-pirerdzire thyH RIS €2 @fartoqethyl)-N-
mmﬁleOtldeS is a nucl eotide sequence wherein

methyP ace

2-{4-[(4S,5R)-2-[5-Chloro-4-(cyano-dimethyl-methyl)-2-ethoxy-phenyl]-4,5-bis-(4-
chloro-phenyl)-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl}-N-(2-methoxy-1-methyl-
ethyl)-acetamide;

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

2-{4-[(4S,5R)-4,5-Bis-(4-chloro-phenyl)- 1-(4-ethanesulfonyl-piperazine-1-carbonyl)-
4,5-dihydro-1H-imidazol-2-yl]-2-chloro-5-ethoxy-phenyl}-2-methyl-propionitrile;
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one or nore nucl eotides fromthe 51land/ or 3lend have

been del eted. The nucl eoti de sequence may be obtai ned
whwostimagkar d cl oni ng procedures used i n genet i BCT/EP2005/005046

engineering to relocate the nucl eoti de sequence from

one location to a different site where it will be

reproduced. The cloning procedures nay involve

exci sion and isolation of a desired fragnent

c Ahrp-{ 4 (AP, Te2-uChlersr4-(kyane dimatid-neatisd 2 wthok yrphenyl]-4,5-bis- (4-
chlorﬁ%h&@ﬁf-h 5g<ﬁ}r1]ycér5] ‘T’n%fd‘éio?@l %grb{)nﬁ E{ng% %ll}r,:)&lﬁgﬁn\é&%etsulfonamxde

Incorporatlon O
[ rﬂ-@ H(A8 i) ¢led - Bisvld echrovphdniyDl le[4c@anetharzsul fdnyhpopol)-pipeeazine-

1kt o o D BhaagE e BB SRRA DD S emaLprppronilc

syzﬂyh USSR, BB (4QhlReLph&TbI- [Ha(tZLlﬂ&ﬁaﬁeB\ﬂfcﬁ@f—ethyl)-plperazme-1-
Modi fication of a nucl eotide sequence encodi ng

carbqwl];ﬂp%éthYé@ Bﬂ-lmlﬁézqir%ﬂéﬁtd\lmémthw rhayylpe- m@blésns@mymtnle
t n
e 5 SR SRR M o PRI A (ol SRR
piperszmss-ﬂ 10tarh0my)lﬂ1-4 ddihpdrpd - amddzol-2 iyhjs2chioon Sathospippemdd2 -hethyl-
m 0o, acids 1 to 18 of anyone of SEQID NO 2 to SEQ ID
pmp‘RBtri 14. These artificial variants may differ in sone

erng i N pRSEHR) IS d:memzt-t@amﬂlm&m Jn)spbmbﬁﬂpﬁérgw ,5-Bis-(4-
nati ve source (%'%qlva” ants _that differ in specif

chlora@hrswlw S dihroriaitatled proopHl-pperaFiing YBrN hginieid-acqipmide;
WIJ t(?@%R Qqqrtgt@tBuEyq A ISR riFlidotd- 990*)’2 g@x@@y]f"ﬁ,ﬁj tﬁglﬁt clﬁé’l%tbhenyl)

icati ons can be nade outside t regions critica
4,5- dtlwdtmentﬁ&m ilﬂ)nrb@flyli-h@eminébmhae and still result in an

S PO RSB ORy AT R N S3L BHER E SB S pnen
4,5-diydtemidas] Sqd]&@qgemahaﬁebﬂfdﬂyVeﬂhyi){pﬁperﬁhdl-tyh]ahetfmfoﬁe

preferably not subject to nodification, such as
hydregh tution, may be identified accordlngto

Prp e siRy- 2§4dei@Eﬁtyl D-(3,he-@hteroSeikdky ?ghéiyl]aﬂst%unﬂloro -phenyl)-

nuta eneslt s or ["ani ne- scannlng mut agenesi s see
4,5- dehygro m@mlﬂgﬂhm @n@ewelsvslfonm@pylmim bayl)-methanone

085). In the latter technique, nmutations are
hydr&%?ojm%hced at every positively charged residue in the
noN €2 4Hd(4S3R)-2- h%terte&utylt-h(ﬁ 2,Gaati Audrovet oz g apleen yH+4e5-bis-(4-chloro-

t { Ldentify. am .
phenylfi by BlarAlec -G opiopaing o Pabd it potidh Rydepgride
rmi 240148, SRYI 2 fASte AIB Y IS (2, B2 6ri fRIbEY- emoxﬂt;ﬂfeaﬂqmqnblwcmom-
al so be determ ned by analysis of th

Phenvﬂﬂe%dléb’ﬁf@ﬁml‘éﬂ%le'IS?WT‘EF&YUr@PedQZIH'étBé}'H Nelimethykagetamide

hydrgmm{yeques as nucl ear magnetic resonance anal ysis,
crystal | ography or photoaffinity labelling (see, e.g.
de2-\$(4815Ra2-[4-1e8 Butyl Se(26h2-¢rifdBio-cthoxy)-phenyl]-4,5-bis-(4- chloro-

phenyl)-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl} -1-morpholin-4-yl-ethanone

hydrochloride;
2-{4-[(4S,5R)-2-[4-tert-Butyl-2-(2-fluoro-ethoxy)-phenyl]-4,5-bis-(4-chloro-phenyl)-

4,5-dihydro-imidazole- 1 -carbonyl]-piperazin-1-yl} -1-morpholin-4-yl-ethanone hydrochloride;
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306-312; Smth et al., 1992, Journal of Mol ecul ar
Bi ol ogy 224: 899-904; Wodaver et al., 1992, FEBS

WO BE@11:96309: 59-64). Mreover, a nucl eoti de SEUUEPDES/005046
encodi ng a pol ypeptide of the present invention may be
nodi fied by introduction of nucleotide substitutions
whi ch do not give rise to another am no acid sequence
of the pol ypeptide encoded by the nucl eoti de sequence,
bU(4S3FR &B-[ € tert-BetybAd2-fluotohshaxydiphenyefig® bisf(4 chiordrpbenyl)-4,5-

. d f d f t.h

o R S RS R Ao oo
S €q WIBISipéridi e AN §NIES, SRB2(4Hdr sBitY IiE ethoxy-plitaly)eF, 5-bis-(4-chloro-
nucl eot i de be acconplished by site-directed

Iﬂwnﬂ&ﬁéb@ﬁﬁ@P§“W%FﬁbLﬁHV“ JPanPAE net hods known in the art.
3% 4 5R). Qf(h Yerkl ﬁﬁé}l‘b e'tlﬁ)waﬁe p@@% @»chmb-%ﬁed’y]) b 5Z %%y do-

ercol I ed, doubl e strand DNA vector with an insert
imldszl ilf}tl}ef“empmbnun -Aobpipgridinel-ylp-methanens cont ai n| ng the

%{4%0'5 Hnsfg;-chm% g%%wg:ffa E.glzydg-?%ﬂ{e; 3,1 ﬁﬁ‘Pe'Ehyl ethyl)-

phenﬁb}t@dnhg}dmm-mgddzemplecabmwé} pnpa’azmg dnye rreans of Pf u DNA

AR E A B RS P bRl heed (B BRkr 1 agmetndt-Efyp-

phenﬁ}w ﬁ&ih@\&%ﬁﬁ@&bm iy[}e[4‘-‘(32Qhétﬁﬁvesﬂlfbﬂ%rpétﬂﬂ)lﬁgefa%mtI 9Bire&hanone;

h is specific for ne | at e

he?r(‘h'é Rat4et BiNA-chépreriphenst)-2- ﬁ?eetba)ﬁ)eﬁ(%rmemyﬂehémmﬂ@ﬂ-
I t
e R LB LGBl PP P tncne
Foafis-agIér{GrSaBxse(ésbrar@phmyl)df-[Haahabadeddfcmybsthylbmpemzme 1-

carb - 3 maaedl 1) e e b o P e

pr &senU- {4[vBit(42RlcMd-pRenybl R[4LQ- ﬁ‘l@rpﬁbll@r{-ﬁ-lyDZQﬁbCéthyl) -piperazine-1-
constructs conpri sing. a nucl eoti de sequence o
carbqswéis”ehdlhyr#% hltiﬂ@#iaé?}g?ra’ér%reﬁwwwnw T%Hedl?}hyln*é?@tyramlde
EL&OI sequences that direct the expression of the
I ng sequence in a suitable host cell under
C oﬁel(4tt|em&xtxidmhox>bﬂsnw{4kﬁ -blhé%blmq-dhensléduﬁadxheéro -imidazol-1-

1R oSO R T Rl BB 2”var ety o

ways to provide for expression of the pol ypepti de.
Mani pul ati on of the nucl eotide sequence prior to its
insertion into a vector nmay be desirable or necessary
dependi ng on the expression vector. The techni ques for
nodi fyi ng nucl eoti de sequences

- 15 -



utilizing reconbi nant DNA nethods are well known in
the art. The control sequence may be an appropriate
WI00H01089%6 sequence, a nucl eoti de sequence whi GiCT/BP2005/005046
recogni zed by a host cell for expression of the
nucl eoti de sequence. The pronoter sequence contains
transcriptional control sequences, which nediate the
expression of the polypeptide. The pronoter nmay be any
nucl eoti de sequence mhich shows transcriptiona
t|V|t LN the host alce i ncl t ant

A prefeitgs S egieher 4T g B Spusmien e BenmeRisAtss "B R
fronlgenes encodlng extracellular or |ntracellular
pol ypepti des either honol ogous or heterol ogous to the
host cell. anpl es of sui2§ble pronoters for
directing the sscriptioryof the nucleic acid
constructs of ridsent Onvention, especially in a
bacterial host e p—pr onoj ers obtained from
the E. coli lac oper-n DSty coel i col or
agar ase gene (dag \lis | evansucrase

gene (sacB), B#§ i chenifornis al pha- anyl ase gene
(anmyL), Bacill ls g ea ther nophi | us mal t ogeni ¢ anyl ase
gene (anyM CliBaci’l | | ol i quef aci ens al phaanyl ase
gene (anyQ, Bacill r;ﬂ:/heniforrn’s penicillinase gene
(penP), Bacillus subNiTis xyl A and xyl B genes, and

prokaryoti c beta-I|agtamase gene (Vill a-Kamaroff et

al ., 1978, Proceedhygs of the hbtional Acadeny of

Sci ences USA 75: 3727-3731), as well aé the tac

pronoter (DeBoer et al., 1983, Proceedi ngs of the

Nati onal Acadeny of Sciences USA 80; 21- 25). Further

and t‘ﬁf‘rléh?ﬁ‘!‘é‘?%““a‘l”él aa%@&bl s and estgswthgreoh heesims f r om

recombi nant bacteria" in Scientific American, 1980,

242: 74-94; and in Sanbrook et al., 1989, supra.

R, is Beleatpd Homof suitable pronoters for directing the
transcription of the nucleic acid constructs of the
present invention in a filanmentous fungal host cel
are pronoters obtained fron1thecgenes for Aspergillus
oryzae TAKA agyl ,° Rhi zomucar Qi ghei aspartic
pr ot ei nage, gi |l us niger ut L al pha- anyl ase,
Asperg|IIGS—n/geroaC|d t abl e aﬁb nyl ase,
Aspergillus niger or A@gerglllus awanori gl ucoanyl ase
(gl aA), Rhizonmucor mehei |ipase, Aspergillus oryzae
al kal i ne protease, Aspergillus oryzae triose phosphate
i soner ase, Aspergi | | us ni dul ans acetam dase, and
F QXS in-1ike protease (WO

g§%8$gﬂ? asg§£ .géﬁgﬁe NA2-t pi pronoter (a hybrid
of 2-{ hE(4p15B)2t @rtsrt-bntylr2tdtlmxyephemsylj-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-

imidazole-1-carbonyl]-piperazin-1-yl}-1-morpholin-4-yl-ethanone hydrochloride; and
[(4S,5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
imidazol-1-yl}-[4-(2-methanesulfonyl-ethyl)-piperazin-1-yl]-methanone hydrochloride.

“Effective amount” means an amount that is effective to prevent, alleviate or ameliorate

symptoms of disease or prolong the survival of the subject being treated.
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Aspergillus niger neutral al pha-anylase and
Aspergillus oryzae triose phosphate isonerase), and
woremamtosod r uncat ed, and hybri d pronoters ther aafT/EP2003005046
yeast host, useful pronoters are obtained fromthe
genes for Saccharonyces cerevisiae enolase (ENO 1),
Sacchar onyces cerevi si ae gal act oki nase (GAL1),
Saccharonyces cerevi siae al coho
dehydr ogenase/ gl ycer al dehyde- 3- phosphat e dehydr ogenase
« ADE d .G revisiae
Halége?ﬁ%{segﬁsgg %/rglgf %@%%1%?@13%5% o?ﬁ%ch?e. useful pronoters for
yeast host cells are described by Romanos et a/.,
wir 1992, Yeast 8: 423-488. The control sequence may al so
Hetgyp atomy, meajys an apqry selecq ‘?“bﬁ’ ?’eﬂnﬁi% ator sequence, a
sequence recogni zed by a host cell to term nate

transcription. The term nator sequence is operably )
“ICso” irefResdo ths qoneentrationefi pagiculs compoyndapqiie #rinbibdt e ef a specific
gt | e ' . _ : .
measfER000 15, BNRRALLCE il S 0ARHOL MBS,
the present invention. Preferred term nators for

At (RSP e e 8 Bk SR SRPLE B a By T s

ni ger gl ucoanyl ase, Aspergillus nidulans anthranilate
. Synthase, Aspergillus nLqer alpha-qlucosicase, and L.
Cyclnglierl| BRIMSAROBATRMS PP M My, ¥ satwrategaqnoy plggy cyclic
hydrd GFUBn84iA1 L oh@nintCPRI8 oML, Frefehid ekt ¢ H88alkyIRbiiGire
genes for Saccharonyces cerevisiae enol ase,
cyclapaapyhyolehetak ankewldpsitak cyt ochrone C (CYC1), and
Saccharonyces cerevisiae gl yceral dehyde- 3- phosphat e
dehydr ogenase. Ot her useful termnators for yeast host

“Lowae hlkg1 agreupaizaste (2 dCoHykRpraups ané inchide melt 2thyd L propyl, isopropyl,
The control- sequence nmay. al.so he a sujtabl eader
bmy]sbh%hgé'iu%l’ PR SR L@@i ey, Wﬁmis% peaferptdy C1-C4
alkyll SROhbRPrefbRbl I BOSaAY1. 0N by the host cell. The |eader
sequence is operably lNinked to the 5 term nus of the
nucl eoti de sequence encodi ng t he pol ypeptide. Any
“« IﬁgQﬁ o8] & ' ' ] host cel |l of
‘Amg oicé0%§§y%gggsé%ﬁ%%hﬁﬂ%yg#%égﬁ?bﬂhggﬁlléh. Preferred

| eaders for filanentous fungal host cells are obtained

fromth enes. for . :
“Pharmaceutlcaﬁy %cceptabfe ester” refers to a conventionally esterified compound of formula I

having a carboxyl group, which esters retain the biological effectiveness and properties of the
compounds of formula I and are cleaved in vivo (in the organism) to the corresponding active

carboxylic acid.

Information concerning esters and the use of esters for the delivery of pharmaceutical
compounds is available in Design of Prodrugs. Bundgaard H ed. (Elsevier, 1985). See also, H.
Ansel et. al., Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at pp.
108-109; Krogsgaard-Larsen, et. al., Textbook of Drug Design and Development (2d Ed. 1996)
at pp. 152-191.
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Aspergil lus oryzae TAKA anyl ase and Aspergillus
ni dul ans tri ose phosphate i sonerase. Suitable | eaders

wo zosymasdt host cells are obtained fromthe gamEBEP005/005046
Saccharonmyces cerevisi ae enol ase (ENO- 1),
Saccharonyces cerevi si ae 3-phosphogl ycerate ki nase,
Sacchar onyces cerevisi ae al pha-factor, and
Saccharonyces cerevi siae al coho
dehydrogenase/glyceraldehyde 3- phosphate dehydrogenase

« ADH2/. GAP) . The. cont

PhaiiRs ey essep RIS ieters & A eB T out atioaydPisB Fo/f orsemddicion

salts that idiin 3k BiSlbpicdl usfebrivehéie andiloperticdlsr (BeEpifiuadasfihe present
whi ch, when transcribed, is recognized by. the host

invergign|ang are-formef-{aem gitablrPoRIPYis QESIBIS| OF énorgazicAsids ar grganic or
morgtaﬁl@'?ﬁgs' &R p XA addtb QQlltMﬁgﬁ@é’ﬂh?&' RAVELAHRMSG e 58ds such as

functional 1n the host cel choi ce nay bé use
hydrcpthctrlmrd; bpdrobiomieartid, dydrolads anid, eul fyrisl agidd ewlanzic acid, phosphoric

I nen
i ST B5EL HROE  LTpgs wi
salicylitydcitl; enetiimpei fghic |auﬂ, onadie Iac1QJ maaimbﬂsamo%pe hglic lacid, lactic
i oSS A0 AT L BYELDRE R L) VSRS U
ammBAigRY, pbiasAA] sB&Rs Qﬁsﬁuatérﬁzﬁ? dnRRlueRRRvials Qﬂsh aéufor example,

sequénces for yeast host cells are descri bed
tetrametlyl@menangm hygroside \chermigilanodificatioh af a Bﬁlmwtlw compound (i.e.

drug)ggﬁ)s %}?t% Hﬁqﬁ@&glﬁ %?\ix?@l*b%g ac@]?t%a%h%%&? toaob%xg g'g]!)roved

ng regron
physielandrohemicahdtahdlity phytghescapiting ﬂmzlahrihmmmdabluhxlpp bf/mxp;tuudds. See,

e, Bopist 5 1 oot oeph Do s Goncife iy Syima Ba. 1999

at ppOfod 41 196l1@91.i de sequence may inherently cont ain a
signal peptide coding region naturally linked in
translation reading frame with the segnent of the

“Pha &’éeﬂ@ca‘il? fé‘BtaMy <y ﬁ%%‘?ﬁ?ééﬂﬁ ggﬁsw&w&ea& rPg&rt etc.,

ter nat g sequence
mearrsqxhtaramawbgs:a@w adceptellt iand subsinhalyrmegitoxic whihe lsubjsct to whlch the
" 2 n0 3 I ng sequence. The foreign signa
pa‘ﬂ’%ﬁ” & %%d“ﬁng%SPS' may be required where the coding
sequence does not naturally contain a signal peptide
, the foreign si.gnal

. reg ernatively
S“bp‘e‘p%ead Ele(‘}éfo‘ﬁﬁdh‘? %@’F%‘H“ﬂ‘hi/a"sqcﬁﬁb‘l %) ORI TR POREORRANy Bless

otheﬂl@ﬂhlcﬂgcptthg %ecs%gétﬂgerﬁﬁag'e%h JuBsRLAST s1fe%r@1ﬂﬁ@;ﬂ:ﬁ@ently selected
secretion of the polypeptide. However, any signa

fromghgspedidied opiong. r egi on whi ch dlrects t he expressed
pol ypeptide into the

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

including human tumor cell lines.

Compounds of the present invention as exemplified advantageously show IC50s from about
0.005 uM to about 20 uM.
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secretory pathway of a host cell of choice nay be used

in the present invention. Effective signal peptide
wezdsmyvsegi ons for bacterial host cells are tHel/BEPYNT005046

pepti de codi ng regions obtained fromthe genes for

Baci | lus NCI B 11837 mal t ogeni c anyl ase, Bacill us

st ear ot her nophi | us al pha-anyl ase, Bacill us

licheniform s subtilisin, Bacillus licheniforms

bet al act amase, Bacill us stearothernophil us neutral

t ill |
The @RS hOResthy RS ipn AR bt Bt FediorrisR aSHtP of hdhen
proliféfgvealseaders] B%artidvl badvlcliad disatderse %%oﬁﬁouﬂ&%n&. forfulations
Ef f ecti ve si gnal peptlde codi ng regions

contafrjing$fith cHMRONdRTAY beBeful iR fhedreatmen Wé’°§F@er$IS°]ﬂ>‘éBWP°d% such as,
for eﬁ J‘%réa%ﬁh&@ﬁ 1911[@t zﬁu!drb%’stgté fmdie genes for Aspergillus
zae KA anyl ase, "Aspergillus niger neutra
anylase Asperglllus ni ger glucoanylase Rhi zormucor

A theage}xt%}al@se?f%tw orug{ &a%%fh?buﬂjm a%c?or aan%z?t]l'x %s ier%vGPtion means an

um-col a I'anugi nosa 1 pase.
amouiit qﬁtmlmmpﬂ thies efthdstw;ee@ptevbmsatllemtd & aafeaomtetg-hfp&ﬂns‘ d¢f@ksease or

genes f ces revisiae a-fact
prologs freariiral fﬂ?é S0 B aeIGrE Brbemiats A hdrratetly fective
amou%tgl’{,ﬁkhlﬁqmslkﬂpmqpéjérpg regi ons are descri bed by Romanos
al ., 1992, supra. The control sequence may al so be
a propepti de codi ng reglon that codes for an am no

The tggﬂﬁgeﬁzﬁ@%gg%ﬁ‘ﬁgﬁédn? Plte ? ¢ 3& 0919 5(:%5@%%&% isn%gntion can

e resu polype ti
vary pithimngidahinot apd maga by detptniided ihar manney karyeninitine &ronuch dosage will

be adfaredgh i BB R RshE i EacPrarisaley Fespin hsling he Spectit”
comﬁéﬁh&(k)/ﬂidn@g Admididtetsdatharyite 6f &dnfiaka@enOthelcbRIiREOPERS trélfed, as

fromthe Bropolypeptlde The propeptide codln%re gl on
well grethie patiegb being Fepted: dmg@vréalg@rfb%cafssp o3k o1 nareptesRldnyipistration to

aduu%mm Q/@lg?fn% g ﬁlggi CC aro Qaalu dRa ag!émonﬁgiora%m 10,000

prot ease CesS "Cer evi Si
mg, mbfembl)f ﬁcrn@bqutRﬁD mygtoeboutideng, shpdd bé apppomiatd, aklsmigh the

d. Mycel i opht h h
wppeGig i SERRE At DR e BERRE sor P it s  singt
dose Bf isdiidedioses)@r &itipatenteed] AtMittstation ipmby Pegiverlss contituous
propeptide region is positioned next to the am no
infus{qr nj nus of a pol ypeptide and the si gnal peptide
region is positioned next to the amno term nus of the
propeptide region. It may al so be desirable to add
The prespot iaventipnadsqusonidss phivimaseuticebsompesitiongeamprising ableastipae

compound of formula I, or a pharmaceutically acceptable salt or ester thereof, and a

pharmaceutically acceptable carrier or excipient.

The compounds of the present invention can be prepared according to the following scheme 1.
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expression of the polypeptide relative to the growth
of the host cell. Exanples of regulatory systens are

wa hosel10edi ch cause the expression of the gene RQOI/BDE2005/005046
turned on or off in response to a chem cal or physica
stimulus, including the presence of a regulatory
conpound. Regul atory systens in prokaryotic systens
include the lac, tac, and trp operator systens. In
yeast, the ADH2 system or GASghawslt em may be used. In
filanentous fungi, the TAKA al phaanyl ase pronoter,

Asper j ni ger glacoayl ase prgrois, and

Asper gi | oryzae gl ufoanyl ase prorHrray e used
as regul S€quenc ®, heAhiMgx anpies™4 N tory
sequences_ar g t hose h alTow Tor X
anplifid 5n. NHp 2 otic systeng s{é I ncTde

rdetf ol at e redutase gene i s arrpllflédln
t he pr?esence bf nethotrexate, and? he netal |¥i onein
genes which are anplifRed with heavy netals| In these
cases, the nucleotide sequence encodi ng theLPhOSgene
polYpepti de woul d be operably |inked with t

vect or nn Si
i nven. 1‘5% var nous ZnGE‘T %?Hafi’émhn
seq Hedtoi bedabove ARG e JQ! ' V\?r ber '
proauce a reconbunant expreSS|on véctor may
i ncl ude one or nore convenient restrictjon @Cﬂes to
allow for insehtion or substitution of/the nucleotide
sequence encodi\nR dniie Ppalpypept i de at sughrapsddastion
Al ternatively, the nucleotide sequence of (dduenagpr esent
i nvent i op be expressed by in eYtl ng the nucl eotide
sequence oanI el)@ aci d const r uctN€ORpPYJ,i Si t he
sequence i kg4 @ppr noRi ate vector f exp'(‘esé,' on. In
creating the exprepst +exf or 4 the coding J(S
| ocat ed i nthe-tenNt or Y's4 t hat the coding .uen e/l s 2
operably | 'dHW| t heXxappropri ate t ':|oet equegces
for expr&ssion. &he reconbl nant expres<lorg
be any vector (e.g. 2" Prasnid or virus) which ?j‘aﬁ'f@g
conveniently subjected to reconbi nant DNA procedures
and can bring about the expression of the nucleotide
The sreﬂ;a&imnnnmiﬁhnes efithitiseecomplingreastntoftheienkoit ggid estkd 2/(Z = methyl,

the ¢ a iLity of, the r he
cthylp SE T Fitiife S EHa i or KR meto-{ o 6t pBpeaY: ethane-1.2-
diamih €prépart Dictortiyg 8&hd procurddesritiea s Jehdeewiial MPEtRS T dRSer Res.
Clin. Oncol. 1988, 114, 347-58; Vogtle, F.; Goldschmitt, E. Chem. Ber. 1976, 109, 1-40)

using trimethylaluminum as a catalyst in a solvent such as toluene with heating at reflux
(Moormann, A. E. et al J. Med. Chem. 1990, 33, 614-626). Benzoic acid esters 2 are prepared
using the procedures known in the art. Treatment of the cis-imidazoline 3 with phosgene in the
presence of a base such as triethylamine gives the racemic carbamoyl chloride 4. Coupling of
the racemic carbamoyl chloride 4 with appropriate R amine groups provides the compounds of

the formula I as racemic mixtures. Many R amine groups are commercially available. If it is
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The vector may be an autononously replicating vector,
i.e., a vector which exists as an extrachronosonal
wemstiwd he replication of which is i ndependartT/EP2005/005046

chronosomal replication,e.g., a plasmd, an

extrachronosonmal el enment, a m nichronosone, or an

artificial chronosone. The vector nay contain any

means for assuring self-replication. Aternatively,
desiretln® avdne groupsesanibe poapercdivsing syhesic niathads doevewiin the ertt Ruitable

L

it has been integrated. Furthernore, a single vector

..or plasmd or two nor e vector ds
1 it s et Pri e ARy O COPRATS o BTl catiomtes of the
carbaltnaﬂ cgﬁ&‘i’d@ra@ft chilBe &?&tateﬁ @king cRifal 3hiofASRRHEPN THBYhiRE stationary
used. The vectors the present invention preferably

phasedbRﬂé{mlko(ab aypilabls through Regia Beehnalogicsrcan ppesd: Sequplipg of the
desireda %ﬁnt?oq*}lcﬁcstA \gﬁhg prﬁﬁr@aﬁ'eslfi {rjlél‘c %?ﬁJ \M?]q v1&s§}ge|\” gﬁéﬁgbﬁ’s of the
formuda bci de or V|raI resi stance, resistance to heavy
netal s, prototrophy to auxotrophs, and the I|ike.
Exanples of bacterial selectable markers are the da
Also #@1 ﬁczflfy‘li&tlﬁ’@&ﬁnhﬂduﬁdﬂmmulﬁl &in Rabtaidedby chiral separatlon of the
| icheniforms, mar kers whi ch. conf er _anti bi o
racemi@BIXPERS O8 L. sIn‘?ﬂFhé@I datomany nhase Digesh ShireiPak OD or PAD Gan be used.
chl oranpheni col or tetracycline resistance. Suitable
mar kers for yeast host cells are ADE2, HI S3, LEUZ2,
The abXfh2te sivE@herTiRPy of the pntfttnmnarséalrm phbisdeternined based on the

cryst# gseruc%t?xi%aof Etla lc?%glnt W %euﬂ] an ﬁgﬁé eg\ﬁaséllek' ?J(f; Sﬁb?%uioﬁr $03,

844-3a8r banoyl transf erase), bar (phosphinothricin
acetyltransferase), hygB (hygromycin
phosphot ransferase), niaD (nitrate reductase), pyrG

The f()l%\QiBF disiRples afdiefeRiRiCart PR de@Xy/id 1R undeStah&inb b8t present
adeny transferase) trpC (anthranil ate synthase), as

inventieh tha guespope af which is ssefostbfin therappendedelaies: use in an
Aspergillus cell are the andS and pyrG genes of
Aspergillus nidulans or Aspergillus oryzae and the bar
gene of Streptonyces hygrExampleilcus. The vectors of the
present invention preferab/y-conta|n an el ement (s)
t hat pern1ts stabl e integioation of the vector into the
host cell's genone or &uto OROUS replication of the
vector in the cell indeper gf— t he genone. For
integration into the hést genome, the vector may

a) r %Xth@lm-yebﬁbﬁw‘&-%t)kﬁﬁnzoate
A solution of 3-tert-butylphenol (100 g, 665.7 mmol, TCI) and potassium hydroxide (37.35 g,

665.7 mmol) in 260 mL of water was added to a vigorously stirred solution of iodine (202.8 g,
798.8 mmol) and potassium hydroxide (89.95 g, 1598 mmol) in 1100 mL of water. The
combined solution immediately turned white. It was stirred for 5 min. A small sample of the
reaction mixture was removed, acidified and extracted with ethyl acetate. Thin layer

chromatography (silica gel, 30% methylene chloride in hexane) showed the product (lower Rf)

- 21 -



10

15

20

25

30

sequence encodi ng the pol ypeptide or any other el enent
of the vector for stable integration of the vector

WO zios/1tdags genome by honol ogous or nonhonbl 0goUBCT/EP2005/005046
reconbi nation. Alternatively, the vector may contain
addi ti onal nucl eoti de sequences for directing
i ntegration by honol ogous reconbi nation into the
genone_of the host cell. The additional nucleotide

and serog slertingsmatandl Methdengebloside (450eL) wasegderd aerl suifusicapid solution
was aﬁgécf urftfllal e%ﬁ%h%ﬂ&r%n BolBF SfesiBd @?Eg Olﬁ]@ﬁ e*sfrbvérg ?eparated, and

I onoso I NCrea the
the ongamegat)@t was washed withewdtaemtibit atas oeutrat. Ehei sntvegns atdroenalporated to

enent s ef erabl contain a.suff 'c'en nunber
aryncs s 2rsiiinet B5a° 18R e Bl s Budrtibetdsh SPlunth
hrondi Wic4 @6, tlg 5Qﬁ)hmﬁe PA0Yo5m eherm&ind h
enre tgrg?}ggdlsyw go tom]g base pairs et%ll ch ar eenl1 gehxla;e) to give

S-tertrionty r?om@hﬁmlwli%g)@érapégﬁsml ﬁghélﬁﬁtbatonsséa@dm%e to
enhance the probability of honol ogous reconbi nati on.
The integrational elenments may be any sequence that is

The rhigtnpé o@@wt-hmtth{idd@-pMD@dBZ;'é g;@@cﬁenml)t preasgienoerebaite (265.7 g,

1923 ol 85 e Hibaiabt o B B o) i SR 6208 Sef Bt

reﬂu)mvernhgho tiin coaksh totrbem V@ﬁ;ie@ertuwe Bactidi xﬁgm&te &@s ditited with
he geqﬁne of the host cel|l by non-honol ogo

dlethyleeé*eﬁ&b & ihyge solds pexg ity ngl &y filrate; v cowetr%te%tno‘facuo to

give Wt hyi- D-%Ehoﬁ?ﬂﬂf;&&ﬁeré@n@(ﬁh@ i71g) ad pafl@?éllo‘éxf’&l on enabling
he veCtor to replicate autononously in the host cel

|n guestion. Exanpl es of bacterial orlglns of
eplication. ar [ .gqin S
in 2 7 R BAY B i G A R B QRS Mo Ben BRI 4.9
mmol)gdireddformarhide £275anlL), meﬂradolriﬁﬂlml@ an®ﬁleamﬁM06%L 933.7
AMbi itiin epllcat . anpl es
mmof}y ABOr PSP e QP E e BF< e fon Ll iR eel |
palla@ﬁﬁx(lﬁf@ﬂ@nd@ (9.89 g 074.@5 Mnfl) wRARKMESR I THR TasiRed evaciitsfthen
he conbi nati on of ARS1 and CEN3, and the conbi nation

pressemzeARsﬂl eAtePICENBXideHdO0 gsi lj}"ht"@FS rBjsi taclion wias heajedeyegright at 65
°C ur%d%y &ﬁgolﬁngyéﬂ& n&@s{sml (28 RH? 8?11{ éo%llflg ﬁcllo%x%%xggerature the reaction

erature-se 1ve
mixtird Nals dituted 978 ethyt m@l(lmgs midf) ahdh Waﬁl&ﬂlvﬁﬂﬁbat&qadieﬁm i), brine

(1 b L AR Tk PGP ST (o v R gd off, and

the ﬁltfh?@%ﬁse&nbéﬂtﬁtetdng d%ﬁ@ﬁs 6 @lVe dafk dlﬂ?%@ @F.ent Wa@ ehker | irpéihﬁ facetate
gene prO uct . i ncrease in he copy umber of

(160trﬂé amddlleéme| (§00smb)epcadded whije st@brnah'rg@epqgky |Aftee§reamxnge was
settleﬁbs%, g@%ha?zﬂl? w@gpeln{dvgga | n% J?Ir)]ce'ﬂnﬁ @a%q%?f‘ég tt)*vg drd El%es with

enone or an a
ethylaedtate Iaadbhexarmr ’Khaafcogﬂnmed/duphnatant was treated with charcoal then filtered.
The filtrate was concentrated in vacuo. It may be necessary to repeat the same procedure with
ethyl acetate and hexane if there are still more solids present. The crude product was purified
by flash chromatography (silica gel, eluting with 4% ethyl acetate in hexane) to give 93.5 g of

methyl 4-tert-butyl-2-ethoxy-benzoate as a red oil.
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t he nucl eoti de sequence where cells contai ning
anplified copies of the sel ectable marker gene, and
wa besetwoaddi ti onal copi es of the nucl eoti de SEUUEPDE/005046
can be selected for by cultivating the cells in the
presence of the appropriate sel ectable agent. The
procedures used to ligate the el enents described above
to construct t he reconb|nant expreSS|o t or f the |
Mgl (4-ter{shutifl 125 digthgxyhenzoaler pigpared frg Cq“itiégy‘ﬁﬂq‘t‘!‘%‘e n
an ana&éﬁug%nne&s%escngmr&% pRlladl ., 1989, Supr a). Host -
he present 1 nvention also relates to
reconbi nant a host cell conprising the nucleic acid
construct of the inventigp, ﬁ@?Ch are advant ageously
used in the reconbi nant ion of the
pol ypepti des. A vector coﬁ%@ising a nucl eoti de
sequence of the present inv on is introduced into a
host cell so that the FEkto mai ntai ned as a
chronosomal integrant or as a Seglf-replicating
extra-chronosomal vector as d ribed earlier. The

host cell may be_a unicellular mcroorganism e.g., a
prokaryote, or aEﬂ%&iﬁﬂ%%ﬁlhlﬁ&gﬁﬁﬁﬂﬁ@gganisn1 e.g., a
5 tert%{h?lril ﬂg@mx}"ﬁ@r{zgideh‘)‘&??w U6 B'miA&l prRpAEEaRBEERS to&mith W. E. J.

gram’positive bacteria including, but
Org. Ghdm.| 19721 ¥ 3?762 3% 3Bwes takersurciel 30, mle ofja 2MB@bition 19§ 2-methyl-2-

| || I f aci
buteng, F’bk?hoﬁydé%fléralhl E uane cép @ V%éam ef%l ?s%dc a%%?%?kiglgt}:i?ﬁplhﬂtg 26g,
18.8 BARYUnaRediuidahidrted .4 gURBsnmBheierd then hddetlas a s@agon inu mL of
l'i cheniform,s, Bacil megat eri um Bacj| | us ) .
waters 108 FEHOH RUHEIES SUBELHTPS GO P ot bl s g with ety

acetatte RHA WASKRRSIkES N AL ddchibriE R NYKLRuesisllayefs Were extracted three times
Strept omyces |ividans or Streptonyces murinus, or

gr
with ethyjacetets. he cembined orgpnia dayers wese Wagied Waﬁam%golwn of
I I
Nazs’ad}Bam Iﬂa&lﬁ% m‘%am FF" éﬁ %} nﬁenl orﬁeggﬁ& wéi€fltered off, and

the filbaed Wimbmmﬂhegweﬁheﬁtdmtyldrhyﬁmwmewismﬂ (1.5 g, geht.), which
I n, anpt her ref %f nbod, the Bacillus cell is
was uged 1y E%P‘B‘éﬁ epiwit B Pﬁﬂé’““#‘g%lof‘ht roduction of a vector
into a bacterial host cell may, for instance, be
ef fected by protoplast transformation (see,

- PotasgivarrgrnratetB e 63-2gmmoo) m'eéeﬁt%ﬁneé%%é‘ﬂa|4lééﬂ@988éef%§’fd toa

stlrreé}&ut]ronlét)S tér’tsﬁdwl .’?Hg&}&tfﬂénﬁfélakﬁl (136Ls. S%ﬁiolv) i QJBﬁﬁn&féd(SO mL).
rzizin, 1961 Bacteri of g

The resmltlihgmauturams Beatécias30-°Bieil bath) for 3¢ b an M@Hawed)fo 0001 The

solutmNg lv%% l(’!l)rzflcentrated and redisolved in methylene chloride. The organic phase was

washed with water, brine, and dried over anhydrous magnesium sulfate. The solids were

filtered off, and the filtrate was concentrated. Purification of the crude residue by flash

chromatography (silica gel, eluting with 5-10% ethyl acetate in hexanes) gave ethyl 5-tert-

butyl-2-ethoxy-benzoate (1.2 g, 81%) as a yellow oil.
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Bi ol ogy 56: 209-221), electroporation (see, e.g.

Shi gekawa and Dower, 1988, Bi otechni ques 6. 742- 751)
wmroosorppugat i on (see, e.g., Koehler and Thome, PABBRN005/005046

Journal of Bacteriology 169: 5771-5278). The host cel

may be a eukaryote, such as a mammal i an, insect,

plant, or fungal cell. In a preferred enbodi nent, the

host cell is a fungal cell. "Fungi" as used herein

i ncl udes the phyla Asconycota, Basidionycota,

Chytri di omycot a, and Zyg (as defined by

Hawksworth et al. %#é%gr?% and Bi sby's

Di ctionary of The Fungl th edition, 1995, CAB

I nternational, University Press, Canbridge, UK) as

well as the Oonycota (as Qited in Hawksworth et al.

1995, supra, page 171)0ano'.\l m t osporic fung

(Hawksworth et al., 199 prayCN n a nore preferred

enbodi nent, the fungaﬂ’hos cell" is a yeast cell

"Yeast" as used herein includes ascosporogenous yeast

(Endonycet ﬂld@ﬂi%la 4-@@&81@%:9%@%%@&@%“@@ yeast

bel ongi ng to ungl T nperfecti ast omycetes).
2-(3-Ethesr-phaeyl L 2-methyl-peapionifrileowas, pseparedrsingarnapesdurerndapied from
hterattljl]lé Ft?r%gmc%‘éﬁhﬁ% chlp?{);§§r2|?{?-e%l3 .?%?g@%%}loéa}nl dé@ﬁ@x? ~3-fluoro

benz&et(B Vi g, 1184 mrholy&a2i mLiﬁk‘ tolnane, was added sBhd potassaym S. M

bisCaP B geT Urass (e 2 §alobe £ PBusd Bikiigpaitrite (7.08 mL, 77.8

mmol r4eé‘§§ TR RABA it wastshifred RN *0G5H 118! h wa8 deuted with 75 mL of
a, Hansenul a, Kl uyveromnyces, Pich

ethylggetateand fy ailsof 1% pquegusiydrechinms @el. Tla)f'rlaxfaf WEth ssparated, and the
aque&ﬁ éa vk e%aﬁzfte%rv('l?rgi:tﬁgt%@ghtge fHhe c&rﬁﬁn%@ﬁ?}g%l@ Pd?ﬁ:rs%ré whshed with

ccharonyces car ergensis, Sacc myce
watec@r)em miLa.dmnSébs a]¢] mdr)ymehdmtd apscratnhyﬂxgus Bagnekhiamowifates The solids

| asi |
were,{FFiab and FRATRRR SR FRetral F dpames TRERRIOTY S8 fgropuse in s mL
of méMFbnddHbride and aﬁﬁmﬂdb aaDlg, sﬂlcﬁ%eb/@ﬁﬁﬂgé] OFte ﬁ&dldct ivas éluted using a
Kl uyveromyces lactis ceILlt fnother ) 9“;ipreferre
radighitic Atelat cheyangs o Kighd2- g (1 reammoby ¥ bof pare 2-(-ethoxy-
phen}r!%@%é.‘thyﬁlﬁ Ei%hitmle' RRIVS! Dy 1 pRADtef erred enmbodi ment,

e funga ost cell is a filanmentous fungal cel
“Fi |l amentous fungi" include all filanentous forms of

o e R b L S
freshdy grepdred aetieadid eclutign af iodine monochloride (20 mL of a 1.54 M iodine

monochloride solution in acetic acid, 30.8 mmol). The reaction was slightly exothermic. The

reaction mixture was allowed to stand at room temperature for 3 d. The reaction mixture was
concentrated, and the residue was partitioned between ethyl acetate and water. The organic
layer was washed with 10% sodium carbonate (1x), brine (1x), and dried (anhydrous
magnesium sulfate). The solids were filtered off, and the filtrate was concentrated to dryness.
The residue was purified by flash chromatography (110 g of silica gel, eluting with a gradient
of ethyl acetate in hexanes) to give 2-(3-ethoxy-4-iodo-phenyl)-2-methyl-propionitrile (2.53 g,
51%). LR-MS: 316.21 [(M+H)']
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nmycelial wall conposed of chitin, cellulose, glucan

chi tosan, mannan, and ot her conpl ex pol ysacchari des.
wO/BEY S B/ e grovvth i s by hyphal el ongation andPCHERO0S/005046

. catabolismis obligately aerobic. In contrast,

vegetative growm h by yeasts such as Saccharonyces

cerevisiae is by budding of a unicellular thallus and

carbon catabolismnay be fernmentative. In an even nore

preferred enbodi nent, the filamentous fungal host cel

is a cel eci,es . b not I'nite t
Nitrogg} %%‘ﬁrw%@ﬁﬁ%s}rﬁ sobiiop G- Afty-bie EERD Ryt
propibhieslei(25B sa8 niMedly @ﬁinﬁrsaproﬁqahﬂhrnhﬂem9 Il eb%a) in methanol
Tol ypocl adi um or Trichoderna. I n a npst refe

ed
(10 mipp rreerrballom 8lled wahesbor mopexidarasiee) 2 rqmmd amth a needle,
CO WA BEbBIkd Itﬂiéu@mq)it?re'ﬁﬁf?ﬁ’i @t La't'lﬁ‘at%gepé]ﬁﬁﬁlfn Rkl 0Pmg)
J aponi cus, pergi I Tus nidulans pergi |l us 'niger “or
was a@lﬂgﬂa rag'd Itheurnixtury pae stiredd| undtxmnamnbdpeeremﬁé?() a{bﬁéf"@rfbe@d The
di ment {he fi] ament ou host ce

i.§ a
reactpag%m%waa@ terpdipngt qpagentials a&ﬁﬁ Sidup ¥2p P@T“‘%}FP‘G‘H‘ methylene

chlorfde@al WEOM BPER ch1bHS Bid. UThCotARE 14Fer watsaell (hhydrous magnesium
ram nearum Fusarium gram num Fusari um heter ospor

sulfawm{drerqﬂnﬂ@gme was pyEFied py E%yscbmmmgrmm%&pf silica grgl eluting

it 8401 05 B e RSY L TAAIINED ) 2 cthory
benchanes(aerQJgr%%)pthBrMSnﬂa:L%ﬁM%]t orul osum Fusari um
trichot heci oi des, or Fusariumvenenatumcell. In an
even nost preferred enbodi nent, the filanentous funga
parent cell is a Fusari urBxagipiat um (Nirenberg sp.
nov.) cell. In another preferred enbodi ment, the

filamentous fungal host ceNl
Humi col a | anugi nosa, y,
t her nophi | a, hburospora cr
pur purogenum ~Thi el avi a terrestrls

har zi anu (2 5% SHIQ X '.‘.': YBIOX I; 1 d t

potaésﬂxﬂgbisﬁ@fﬁtu @5 4 475 rnﬁmda%rr@daeﬁeﬁerzs %LT§24QH91@F) WRe added to a
viride cell may be transformed

snrrqdrsoblegs of Harmlmx epylme@p Iaerslt(lir‘ S entht nmel) in Bmyfngnmﬁﬂﬁ mL) The
resulF he mlﬁu&rvs)as%lglxt%c? n an oé}f]bdatl{ FS@Q‘%? rf(i)}l 1'6qpan(afthé haqlo%/%fl lto

nner Known ures
mixtiire &S iconaeatrated araf mémplen@cﬂlbmm \hasiddede mhs oﬁgamcdayec wiabedshed

in EP 238 O nd Ye n et ai, 1984, Proce n
with SRR Ay o wopedebiu T s T a%* Wi Blered oft,
and tRé!filtAabd Wad@nbéatedas give dsi 9letHoR gpHerFladdtdeV I2PEE, |7%$/ ?&E & clear
descri bed by Malardier et ai, 1989, Gene 7 147-

oil. and WD 96/ 00787. Yeast may be transfor med usrng the
pr ocedur es

is a Hum col a |nsolens
Mycel i opht hora

Potassium hydride (32 g, 240 mmol, 30% in mineral oil) was washed twice with hexanes and
dried. To this was added dropwise with ice-cooled tetrahydrofuran (60 mL), followed by a
solution of ethyl 3-ethoxyphenylacetate (12.7 g, 61 mmol) in tetrahydrofuran (20 mL) and
finally methyl iodide (8.4 mL, 134 mmol). The reaction mixture was stirred at room

temperature overnight and partitioned between aqueous sodium bicarbonate and methylene
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descri bed by Becker and Guarente, In Abelson, J.N and
Sinon, MI., editors, GQuide to Yeast Cenetics and
woviogeves Bi ol ogy, Met hods i n Enzynol ogy, Vol ROEBERDE5/005046

pp 182-187, Academic Press, Inc., New York; Ito et ai,
1983, Journal of Bacteriology 153: 163; and Hi nnen et
ai, 1978, Proceedings of the National Acadeny of
Sci ences USA 75: 1920. Methods of Production The

chloride €Blendrgamiv &ayet was diied overainhydrsud roagnesinmaslfiteand concentrated to

v BT SRR B LT bt G 7

condi ti ons conduci ve for production of the
0 eptide; and (b) recovering the eptide. In
To s EaNSEAOBRIRENGS 5B AR A T h BB escF s Difod . Limreol) in
aceticCAtid S109hE) G add\é gwage a%om%ﬁ beBHmE%QJnHEHIéHdé il 36 @ 'mmol)

producti oh of t | ypepti de using nethods known in
in acettiuelcair tTheﬁeactlexmpbteredtdh eoogretemprmyurd éor d 8 htand giluig¢d b»yth water and

shake cul scal
e TN BT AN TR A D -
sodiuet th&ﬁhlfﬁkesdqaé@sfsedlmrﬂimbdm&)and bnha e aslotign @as dried over

i ndustrial ferpentors formed in a suit
anhydaus ‘E}ﬁ&%ﬁﬁl%ﬂ’&mﬁs QBH?C%E‘F‘% APREtRiRd %SW ﬁ@‘éf i*f‘a‘lfﬂini‘%‘étryoxy""
1odop?1éﬁ§l?a%§ﬁ£¥ (@Q@/gOBZ%%H Hefidw oflne cul tivation takes place
ina suitable nutrientnedi um conprising carbon and

nltrogen sources and inorganic salts, using procedures

Boran QWhylghlf'lHee@% rn'tlL 6%%&191%1@[ 1“‘?&}3?1 &roﬁlrghé s ggcllegt %mutlon of

I’ers or epare accor
ethyl ﬂubéthglh@ebtmypﬁbmdbplmnsl)z(oetag: (,4 &3rg, ¢ 2.8 ahrog)) asetbyl etm (40 mL). The

American Type Culture the tid
react{og v R BPLH oATCTHEStHSIPY S endratiredrpr B GryieRt piff 2-
propdn@dN(1REmL PO YGeRAChélbxcesiUoYank! THe E(Blﬁtld?ﬁ\dbsi«ﬁmltkfneﬂ Bétween aqueous
pol ypeptide is not secreted, it can be recovered from

sodllmebllcallbygaé? and mythyleng,ehjords: Fb@grgﬁ@y Igyer was Washed vidibrige, dried
g;gf)@pept"%gmﬁ’ Qultdies &’"w‘%teart@ give2 9 Gl dx§-4- th déky-1,1-

These ectl on et may i n de use
dlmeﬂ{ylesslpéhodqbenmne (@Edg,égﬁ)fasaryalﬂovomlof an enzyrre
product, or disappearance of an enzyne substrate. For
exanpl e, an enzyne assay may be used to determ ne the
Tnetﬂylbﬂnmet(y SQAL,t35el miommtaudai 0% soRsioh R tbxipel-@-liydrokiyel, 1-

el RSP TRD 55 TR AL s LS o

mtro%&lc AMReL bR % Eﬁ%e&‘ﬂi@lﬁé @1th cArBEh Hﬁh@Md& Qﬂ&' BAIIRMAUI) acetate (0.2
ocedures includin but not limted

g, 0.%mmtol) Wasgaded The reactipmwasosiiredsat BARE ifqrri,S hstmdaya posjtivegpressure of

carbon monoxide. The reaction was diluted with ether, washed with 10% hydrochloric acid,
aqueous sodium bicarbonate, brine, dried over anhydrous magnesium sulfate and concentrated.
Purification of the crude residue by flash chromatography over silica gel using 20-75% ethyl
acetate in hexanes gave methyl 2-ethoxy-4-(2-hydroxy-1,1-dimethylethyl)benzoate (1.5 g,
48%) as a yellow oil and 0.91 g of unreacted 2-ethoxy-4-(2-hydroxy-1,1-
dimethylethyl)iodobenzene.
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evaporation, or precipitation. The pol ypeptides of the
present invention nmay be purified by a variety of
weeosetheses known in the art including, but noeCT/EPIOORES046

to, chromatography (e.g., ion exchange, affinity,

hydr ophobi ¢, chromat of ocusi ng, and size excl usion),

el ectrophoretic procedures (e.g., preparative

i soelectric focusing), differential solubility (e.qg.,

ammoni um sul f at e preci pi Expiple)5 SDS- PAGE, or

extraction (see, e.g., Prpjein Purification, J.-C

Janson and Lars Ryden, editd CH Publ i shers, New

York, 1989). Plants Theo Hnvention al so rel ates

to a transgenic plant, plant - , or plant cell which

has been transformed with a nucﬂeotide sequence

encodi ng a po Y Bt | _%uth e%%% activity

of the presen 1 nd produce
Potastifh @@lbc)tﬂ&[:(%lo@ 58 0 nﬂrﬁ@l@mﬁf iabbethape 50 inili, 83.7 riinel) were added to a

e S ROPL G- 8T EIRIBIEN U Byt CFEabrspared sccording o

Fukaﬁ%%ﬁmnnghénh Sot. SR MBoR B S@pbme@mbdanmv(sb enqu qte ASulting
such for inproving the quality of or feed

mixtuge yras heated manogl bati (B0 Chfeal16 hang éhen @prdam qopk- 3The s¢lution was
concc{nrt]rgfeld a%d %%ilsoweﬁ%? 'fn Sfﬁa'ne ?ﬁlo;l&t' @kgé tofgg?{lce}é&eﬁuftaé u'%}{eht\x;%e\vater

recovere ['an
bnnemhyedad\&:o attgydtome dlagmeslmmsmfae: amd cahteatrateld gegive veerf-bmyhs-chloro-
| s an %I%g& ock ransgenic pl ant can be

26“%*%2 GG (6t ° Hocot yl edonous (a

nonocot). Exanpl es of nonocot plants are grasses, such

as meadow grass (bl ue Poa), forage grass such
To s degameedsalition DbFuHpUYEhBRPEr eoRis-iodPERSHS (igito diramol

sodxu"ﬁ{‘ﬁ%eﬂa%&%% §528: 96 mn\&l?% dléi@xg%frbebgena?ﬂ{gkﬁ%mep%p&&um (0.25 g, 0.4

I'ze (corn I cot
mmodrie dtuxbaﬂ:@@ mIp)ox/ataddec‘smgt,hylfmatq (112eglin¥Es4 meoeth Ths resulting

oS B0 T AP SHL v
diluté@Nwith BRx &l filtefed| thio@gh Splglof CeHRM@NS Hd)déléﬁtbdtdi) MRAirHication of the

t hal i apa, Exanpl es of plant parts are_ste cal | us
crudg geaidae by flagh chrqrmajpgraph Y§é’éﬂ§P°3a$ﬁH uping r20% %hglacgtaseﬁ\ hexanes

gaveRIATE- - BRYRS .chiRWE B AR xGIUn26 R0 B ¢, 88PQPAsAlear oil.
m tochondria, vacuol e, perOX|sones, and cytoplasm are
considered to be a plant part. Furthernore, any plant

cell, whatever the tissue.0ri is considered to be
a plant part. %L-—lgig

/_CF3

Q

Methyl 4-tert-butyl-2-(2,2,2-trifluoroethoxy)benzoate
Potassium carbonate (3.8 g, 27.6 mmol) and 2,2,2-trifluoroethyl trifluoromethanesulfonate ( 2.4

g, 10.3 mmol) were added to a stirred solution of 4-¢-butyl-2-iodophenol (1.9 g, 6.9 mmol,
prepared according to the procedure as described in example 1a) in 2-butanone (30 mL). The

resulting mixture was heated in an oil bath (60 °C) for 16 h and then allowed to cool. The
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Al so included within the scope of the present
invention are the progeny of such plants, plant parts
waoands/ploagst cel | s. The transgenic plant or pl artCER2005/005046
expressing a pol ypeptide of the present invention may
be constructed in accordance with nmethods known in the
art. Briefly, the plant or plant cell is constructed
by incorporating one or nore expression constructs
solution yeagidilyted vmﬁ st pedtate and weshed pithyeater, Yringeand; dsiedioveranhydrous
o t
magnep gmfogu?% pI e t ofid Q}Qﬁ'?gﬁﬁ‘&gd P{f ?Q_@J g] tre av!r"]hg é:éﬁ(%gl'rstle@ﬁ} give 4-tert-
butylolr-loribah(Z,Z;E-lthﬂudfo-BMGmy)bmzbm (2tahe 96KPnes seltow aibnst r uct
is a nucleic acid construct which conprises a
nucl eotide sequence encoding a pol ypeptide of the

To a BERSKALsolutivh BF 4 2¢H-BRGL RRIdY-2- (2@%%&&@@&6&%@4 ez 58,69
regul atory seqguences reqU|re for expression of

mmohugdiwrpinesthaxidp (B¢ e, 1 h4 marolandidichdero Ftalﬁherwhpsmne palladium
t

0255 Emg R U8 AR 38 oI, Mmon. T

resulhnag;mlnetel vssasm@atod whanodil batke(68X6) éczrshSdlrand@hmtaﬂuwted ha@)ol The

and e ecessary._f.or

soluteps L ER o T o g sRL LG O e e et g gneentated.
Purifitd861h bPhe chide rd:saiub Bk fﬁﬁpﬁﬂ&ﬁat@@raﬁlﬁlﬁo%hbmgﬂ QEG 5L 13% ethyl

net hod to be used). The choice of regul
acetatgig e esRave bl 4aé¢"p‘?‘6h‘o’4 &2 %ﬁlaﬂ%?quﬁ&ﬂzgaéequeln&éé %)asa
cleardd optionally signal or transit sequences is

eterm ned, for exanple, on the basis of when, where,

and how the pol ypeptide is desired to be expressed.

For instance, the expressiqon of,the gene encoding a

pol ypepti de of the preseﬂ%—rﬁgentlon may be

constitutive or inducible, orFrmay be devel opnental,

stage or tissue specific, t he gene product nay be

targeted to a specific ti&ue or plant part such as

seeds or | eaves. Regul’\or; \(qU‘nces are, for

exanpl e, described by Tagle ., 1988, Plant

Physi ol ogy 86: 506. Foﬁ\cons itutive expression, the

35S- CaW pronoter may be used (Franck et al., 1980,

Met@ hlte%ht)ﬁgaizm}o et%meﬁwg Pfeﬁarea BOR{ £F-ButyBY-i®Rphenol and 1-
or exanpl e a prormt er rom storage sink tissues such
bromys2-flaewgsethanstimpmanaligens manney as described irgyample 68

Coruzzi, 1990, Ann. Rev. Q;_Zt 24: 275-303), or from

met abolic sink tissues suc s neristens (Ito et al.
1994, Plant Mdl. Biol. 249 863-878), a seed specific

pronoter such as the gkptezii, p?olanin, gl obul i n, or
0

\

Methyl 4-tert-Butyl-2-isopropoxy-benzoate: prepared from 4-z-butyl-2-iodophenol and

isopropy! iodide in an analogous manner as described in example 6.
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al bum n pronoter fromrice (Wi et al., 1998, Plant and
Cell Physiology 39: 885-889), a Vicia faba pronoter

wd romitobes | eqgunin B4 and t he unknown seed pr otEITIERP®OR005046
fromVicia faba (Conrad et al., 1998, Journal of Pl ant
Physi ol ogy 152: 708-71 1), a pronoter froma seed oi
body protein (Chen et al., 1998, Plant and Cel
Physi ol ogy 39: 935-941), the storage protein napA
pronoter from Brassica napus, or any other seed
speci fic pronoter known i h rt, e.g., as described
in WO 91/ 14772. Furthern&géﬁgﬁﬁg pronnter may be a
| eaf specific pronoter suck as the rbcs pronoter from
rice or tomato (Kyozuka et al., 1993, Pl ant Physi ol ogy
102: 991-1000, the chlorel®a virus adenine
nmet hyl t ransf erase gene r (Mtra and Hi ggi ns,
1994, Pl ant Mol ecul ar BI 6: 85-93), or the aldP
gene pronpter fromrice9(Kagayxa et al., 1995,
Mol ecul ar and Ceneral Genetic 48: 668-674), or a
wound i nduci bl e pronoter such a&Nt he potato pin2

Methgl 95@%@5 d{xﬁ%{h%he%% ):2- Jtﬂ@ﬁgbég e p aﬁeﬁ%(ﬁﬁ 1- %Pﬁk?—qyﬂt%%o-

5  benzersenl ah enaegriue venikrgh descehgl 1e$saropie 8f the enzyne in the
pl ant. For i nstance, thquronnter enhancer el enent may

be an intron which is plased between the pronoter and
the nucl eoti de sequence codi ng a pol ypeptide of the
present invention. Forgi Q Xu et al., 1993,
supra di scl ose the useNa 0f{1egf intron of the rice
actin 1 gene to enhangg ae€sshon. The sel ectabl e

mar ker gene and any ot Rer pargis of the expression

construct may be chosen fromthose available in the
M&mﬁﬁmﬂaﬁ&mm_mt =(c te: |p$enarmlcfrqmﬂ@hbm014mlmxy-2-

ﬂuoré I%@nﬂ%hgm ?ﬁa%g%ré?us%gr% p%ﬁn‘%é&g"fg ?ﬁ‘og)&ﬂ techni ques

tHr7WMMMed
transfornatlon vi rus- nedi at ed transfornatlon,
nicroinjection, particle bonmbardnent, biolistic

10 transformati on, and el ect ion (Gasser et al.
1990, Science 244: 1293; Potrykus, 1990,
Bi o/ Technol ogy 8: @85.:~Shi manptyo et al., 1989, Nature
338: 274). Presently rpbact@ri um
t umef aci ens- ned\ at ed N an isy the nethod of
choi ce for generating trans i s (for a review,
see Hooykas and Schi , 1 , Plant Mol ecul ar
Bi ol ogy 19: 15-38). it can al so be used for
transform ng nonoa®ts,

2-(4-tert-Butyl-2-ethoxy-phenyl)-4.5-bis-(4-chloro-phenyl)-4.5-dihydro- 1 H-imidazole

Trimethylaluminum (71.15 mL, 142.3 mmol, 2 M solution in toluene, Aldrich) was added to a
flask via syringe and cooled to 0 °C. A mixture of meso-1,2-bis-(4-chlorophenyl)-ethane-1,2-
15  diamine (40 g, 142.3 mmol, prepared according to the procedure described by Jennerwein, M.
et al. Cancer Res. Clin. Oncol. 1988, 114, 347-58; Vogtle, F.; Goldschmitt, E. Chem. Ber.
1976, 109, 1-40) in about 400-500 m! of toluene was added dropwise over a period of 30 min.

After the addition was completed, the cooling bath was removed, and the mixture was stirred at
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al t hough other transformati on nethods are generally
preferred for these plants. Presently, the nethod of
wahos/emsoor generating transgeni ¢ nonocots i S FEIVEPWDHI005046
bonbar dnent (m croscopic gold or tungsten particles
coated with the transform ng DNA) of enbryonic call
or devel opi ng enbryos (Christou, 1992, Plant Journa
2: 275-281; Shimanoto, 1994, Current QOpinion
room Bémpeeatnnofod §§ niin, al 5B-606€;foEBinin, eid thtn 80-POA2 for 30 mm When the
Bi o/ Technol ogy 10: 667- 6742 An al ternative metho
temperatiFEsWaY FRNG cbfo %Foeé?lg ipnofyaethyl wrtdqu@tlé’-p?th@ty-benzoate (40

g 1435 g{rﬁ&%ﬁg@ug@ ﬂ%? 'id)d’:%ﬁ »% gﬁ%% l’ilhllg‘?%c%n lixture R Reated at

reflux foad i cFhegirogress of te rearcans ﬁv@s mnt&e&hythmglavﬂmbrwwemy (silica

her ei ion construct are sel ected an o
sel, <hulpa uGHEN SHE - whS TER PR SOt o e hse oo 10 °C
Rochm’é dalt’SORNONI(SO0LAE, PR wad B&ICR! TRE e bhMUPRIrEMBVE SR the biphasic
relates to nethods for producing a pol ypeptide of the

mixtyse wae pirrgdvigerondy faz dAprins Ey! geglate 300 mfamas gdded and stirring was
0,

conuﬁJeél%sggﬁ{‘ . ;%J?eﬂ‘él}]egéyegsr] gg%%%%a?ﬁké uIQ &g&{ éiég& v@as decanted off.

Moreailtﬁyl atatate 65 GOl mh):and\Rctcgaelln‘ sattiselupomre (SZé)ﬁ 1mIL ﬂ\MhWeraddc'd;i end the

ition nduci ve r. pr ction of th
it PR R PRy T CBDEL | G 'ERE 0P Sat sy e combined
orgarfi® MRS st ¥ Siabhed withi saturdteld $dh@lfondT PEditim btdafboﬁme $200 ml), brine
invention relates to COﬁ'pOSI tions, such

(100 piharanddsigd ioven anbyhpessinegnssym Sé'gﬁ‘ﬁf T8¢ mjlda pyere filtered off, and the

ﬁltrat%ru'ds %ﬁ&eﬁgh@h zrp\QJc%’ éﬂ/&@ fov\t &? dopyeithé ?rﬂd%gll?)ﬁuct was purified
onposi tion may pol yp ptlde 0

bya smwgeﬂ pbig (660 g,habltma jvath .m% methytand ehloodepmmamne methylenachloride,

ethyl 88‘#68’3@%5? zgg/onyg tg%n os'th%l tlaﬂtﬂ -@l-%a- uty]ble-ethoxy-phenyl)-tt 5-

bis- (@Gﬁlbl\bl-ﬁheﬁﬁl,) 4$5s|@1hy<ﬂ8 ldﬂlrﬂﬂhﬂdbﬂm@mﬁl g)aSIlfR.-MSllESQﬁQ) Icalculated for
e,. carboxypepti dase, catal ase, cellul ase
C27H@N29pha[§b4+]§'él]l4§7ré§%2 opseEyed #8416 gl ycosyl t ransf er ase,
deoxyri bonucl ease, esterase, al pha-gal actosi dase,
bet a- gal act osi dase, gl ucoanyl ase, al phagl ucosi dase,
bet a- gl ucosi dase, hal opeEsahplad®@, invertase, |accase,
| i pase n I enzyne,
In an 6&) f)gc&lggl?r@}lﬁaér)ﬁssn&aggce%e% gﬁr(%x% fe 9 Qﬁecf%] l;vgx% o"gizhr?ed
pol yphenol oxi dase, proteolyt| enzyne rlbonuclease

transgl ut am nase, anase The conpositions may
further conprise ano thar ceutically active
agent, such

F

a) 2-(4-tert-Butyl-2-ethoxy-phenyl)-4.5-bis-(4-fluoro-phenyl)-4,5-dihydro-1 H-imidazole:

prepared from methyl 4-tert-butyl-2-ethoxy-benzoate (example 1a) and meso-1,2-bis-(4-

fluorophenyl)-ethane-1,2-diamine (prepared according to the procedure described by
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as an additional biocidal agent, such as another
anti m crobi al pol ypeptide exhibiting antim crobia

w@zwsiwys as defi ned above. The bioci dal agentPCEEREP20@5/005046
an antibiotic, as known in the art. Cl asses of

antibiotics include penicillins, e.g. penicillin G
penicillin V, nmethicillin, oxacillin, carbenicillin,
nafcillin, anpicillin, etc.; penicillins in

Jennetweilaj Natei ainCandeh Rbse Céinl GQrdodnE88, 1 1t B4i-581 Bogtle, F.; Goldschmitt, E.

cephal aspprins, .. e g...6€ cI r, fazolin, cef ur oxi ne,
Che”hggﬁﬂgg?’a %, ET‘%)) Lga](\dg ‘{}g 'nobact ams;-
am nogl ycosi des; tetracycllnes macr ol i des;

| i nconycins; pol yrff sul f onam des; qui nol ones;
cl oranpheni cal ; metr QI azoIeC>spect|nonyC|n

c. /e bjocidal agent may
al so be an anti-nycotic agen @,

ot ng pol yenes,
e.g. anphotericin B, /¥y 5=f | ucosyn; and azol es,
e.g. mconazol, ketof I traconazol and
fluconazol. In an B

oodfnent the biocidal agent is a

non- enzymati c chem cal agent. |In another enbodi nent

the biocidal agent is a non-polypeptide chem cal
b) agf)fn&s— N6robloHeAR)-2 &%’H b VZjeﬁloﬁ RGHvD-935- d[ Hf<t B9midazole:

he nunber o Vi ng scherirchra co

prepaxesmqmtroetlﬂlJﬂet@rtahwt)éﬂ-@hmchegzwﬁ skamplpllg) aalfitr@qswll 2-bis-(4-
bromé)ﬁgl%'I nyl) 7 acr)lg rlpf glaxgxrr?ebd)%g?l{e%l §£ o?dlyé:#ttﬁe p%@&u@&e@grﬂgeﬁmyy
Jennériweinh M. icosl. Gtnced Res. |Clﬂzna@mazz},u R8s 1 54 B4T-+58nVostle F4Guldschmitt, E.

preferably in US...S,0 [ of 1094w w); nore
Che"anérenggi {ﬂ% h-40 ﬁ%ﬂ@gui%ﬂ(@% - of 596w w); even

nore preferably in an aqueous sol ution of 1% w w);

nost preferably in an aqueous sol ution of 0.5% w w)

and in particul ar an aqueous\ solution of 0.1 % w w)
of the biocidal agen e b|o { dal agent nmay al so be
capabl e of inhibiting eHout growt h of Escheri chi a
coli (DSM 1576) for 24 hoQrSyat a m crobi al
growt h substrate, when.adg hn‘ %entrauon of
1000 ppm preferably Ha ded in a concentration of
500 ppm nore preferz when added in a concentration

i | . aL L= L
el S oy S
ethym bh@ly@f'me{' 1, Z:Qxasum (pteipared ATQETIi6S 8Bthe procedurg dessfibes byg

JennerwelrnS M RE glf %Lt?cglr %Ref félz%.r OncJ}.OLII§§8, 1 r1"?,r3“?17-p§8e, f\f%gﬁp,le, Goldschmitt, E.
Chem. Ber. 1976, 109, 1-40). LR-MS: 447.4 [(M+H)"].
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after 2 hours, nost preferably after 1 hour, and in
particular after 30 m nutes) incubation at 200C in an
wazuogowsIsol uti on of 259w w); preferably in arCEHERPONS046
solution of 10%w w); nore preferably in an aqueous
solution of 5%wWw; even nore preferably in an
aqueous solution of 1% ww); nost preferably in an
aqueous solution of 0.5%wWw); and in particular in an
aqueous sol ution ofy 0.1%ww) of the biocidal agent.
The bioci dal agent ny¥al so be tapable of inhibiting
the outgrow h of Baci SHsubtP| i s (ATCC 6633) for 24
hours at 250C in a mc ob'.ﬂ growi\h substrate, when
[ b preferably when
added in a concentr at if H500 pp nore preferably
when added in a concgntgati on of 250 ppm even nore
preferably when ad®d in a concentration of 100 ppm
d) m}S’(_IS-tBrtegu%/l?i2 thWr?rﬂan@lq qE‘SdblE L4 Brn1GRHe &15-@5‘-8‘4\/&&- 12Pimidazole:
ditu T1T partrcuardar WIE aduea 1Tl concentratrron
prepaﬂa‘d ﬂ&ﬁn pthyl S-waebulixghbﬁﬁlbky-bmomYemmpWZ)faecli mesotl Retis-¢-
carrier ial.. The conpositions may al.so co r' e a
chloraiper e At 2ybying GHFRATE LEpAIEAs BF AP YareRGoPhEY

5 Jenne?w&hnmem@&ncao}eé&penﬁ ioW8!. Of9gt Ne 4 Turess; I\ocrgtreom G8ldschmitt, E.
desired | ocus when the conp03|t|ons are used as a

ChemrBei. d 309, WH@)ddhﬁ6%4§7éﬂ§WﬁHy]be prepared in
accordance wi th nethods known in the art and may be in
the formof a liquid or a dry conposition. For
i nstance, the polyqﬁpt|de conmpogi tion nmay be in the
formof a granul ate”dg=a nicrogranul ate. The
pol ypeptide to be in e conposition may be
stabilized in accordante % ds known in the
art. Exanples are given bg eferred uses of the

[ it ention. The dosage

i nvention and
osition is used

10 methﬂE@é. P RiSSle Sprigmir¢Dfiom useisy] 6f(cydne- cﬁhﬂéﬂlmmembi)é]—ethoxy-benzoate
pept.i des qf t? nve '

ol n. The antin crobia
(exartgly SR RRSS 2 s o LRGP SibENe Lt Clayne (Gechared s uding to the
proceHQreC&mrm B?Uérﬁx@rv@é{n bAaCdt &1 iancdr Qi Gliny Eeb1. A08&I 19334758,

Typi cal | oci are in agueous systens such
Vogtle, F.; Goldschmltt E. Chem. Ber. 1976, 109, 1-40). LR-MS: 478.2 [(M+H)"].

)
H 0]
N\
o\

f) 2-(4-tert-Butyl-2,5-diethoxy-phenyl)-4.5-bis-(4-chloro-phenyl)-4,5-dihydro- 1 H-

15

imidazole: prepared from methyl 4-tert-butyl-2,5-diethoxybenzoate (example 1b) and meso-
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as cooling water systens, laundry rinse water, oi
systens such as cutting oils, lubricants, oil fields
wamistitoedd | ke, where m croorgani sns need to berdi/kEP2ob/005046
or where their growth needs to be controll ed. However,
the present invention may al so be used in al
applications for which known antim crobia
conmpositions are useful, such as protection of wood,
1 2-bise(ﬂe:>h10raﬂlkmsl)-\eﬂxangll Realiammp @repatad aboording, to thextrodedyre described by

tenneRap e b CarrERes A Orb ARt g8 VBt qdschimit, E.

Chen® WeR 1356) fJ9, m? CROASES 1189 (M+HYIInt ment's,  soaps,
shanpoos, condi ti oners, anti perspirants, deodorants,

mout h wash, contact Iens products, enzyne
formul ati ons, or food ingredigents. Thus, the

antim crobi al pol§gpepti des of }the invention nay by
useful as a disinfe tye.g.q in the treatnment of
acne, infections i ntheleywe 0 put h, skin
infections; in antiperspjrg deedorants; in foot
bath salts; for cl e nf ecobHon of cont act

| enses, hard surfac h (oral care), wounds,

brui ses and the |IgKe™~1n general it is contenpl ated

that the antlntcroblal polypeptldes of t he present
g) i rieéd i

g :Ehﬂlﬂﬁb¥l s ! g p%sp%%‘%ace “‘%\{}\HY\% Eeth%g a% hgﬁ{&ﬁ‘;lglr éx%? %B'lethyl)benzoate

(exarﬁplemyﬁxtceﬁhew t,D-bid@- @Mropheﬁylc)bt}ahe-m,aLdimpb l(p}elmre;f adcbreling to the

I nvent | Qon surf aces ces n
procqgiarerteégnbeeratefﬁﬁww h%ha 8@& é}gg} légg’nltlg 347-58;
VogtY@FeGo?@s@hﬁmﬁI Eoﬂ'héNSée%niﬁ)76old9 leeERLMS M3aﬁ[t(m+}ggper

pul p processing plants, wat er treat ment pl ant's,

cooling towers. Thg ant|ntcrob al pol ypeptides of the
i nvention should be yseg i n an/amount, which is
effective for cleani kg, ldf si nf&cting or inhibiting

m crobial growh on the s % gdestion. Further,
it is contenplated thg Re 7an crybi al pol ypepti des
of the invention canfadjaptgeous be used in a

cl eani ng-in-place (CN~P.) systemfor cleaning of
process equi pnent 9df any kind. The antim crobia

h) pot)(@?ew BEEE 5 Qh1dfd18- kO ¢ DA 48%i &EdiHidr8 %L-J.m @g dm% 1H-

foF creani ng surfaces and COOKing UtensilTs In
imidgrotee pwawg froramethybdréeri-putpiny-chlowa2-ethowgrbertzodte tﬁ@kample 5) and

LSRR iR 2P SRR hofRRcare

descﬂ@eldltfyamaﬁmaa Wdtd”‘(&zﬂclekkes Clin.®wycot| BB8DE 1 4SBAV-88; Vsgtle, F.;

antimcragbial in
Goldschmitt, E. Chem. Ber. 1978 109, 1-40). LR-MS: 501.4 [(M+H)"].

"y &
peass
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products and woul d be especially useful as a surface
antimcrobial in cheeses, fruits and vegetabl es and

wo zogd1msal ad bars. It nmay al so be used as a PCT/EP2005/005046
preservation agent or a disinfection agent in water
based paints. The antim crobial polypeptides of the
present invention are also useful for mcrobia
control of mater Ilnes and for d|S|nfect|on of mater

imida hl% ;()neggreg on al 4r teepag ey°1 2t g%ggﬁgod(gr enzoatea(?:xafxﬂ%le 7B) and meso-

'on o
1 2-bisr(4&1hlorophea§l)&tmdﬂ Qadimnine (ﬁ?ﬁdrﬁﬁl‘ccorﬂﬁlgaﬂ therprscreabxteaiescnbed by
e or co on. o e inven
Jenneueiiolh f O Cote” RO BOUPL el Hodl EateRpefegl-s Ooldschmit, E.
Chenf> Be}.110l76] n@ PI40§. OPRAIS:NGB 1 W [U@A'gani sms, such as
fungal  organi snms or bacteri a, preferably gram positive
bacteria. The conposition and anti m crobia
pol ypeptide of the invention gay be used as an
antim crobial vet &N i an or}hunan t herapeutic or
prophyl actic agent. y thegconposition and
antim crobial polype ¢ _Qf the.invention may be used
R cNunan

treat ment of nicrobi

or fungal infectigpsS>~*preferably gram positive

bacterlal |nfect|ons I'n partlcular the n1crob|m

J)

5 BobriEhol AL G BB SR FASB A

(exarhplé By ghd@esobl)R-bisoi- dhlm;nedym@tha@@n Qtdidigiae fitebared according to the
chl anydi_a. The conpagsition of the invention co

proceéﬁr@eﬁ%l&epw Jarrﬂsumm M- tab CgrieqResr Gt é?ncgloﬂ?ggpwd S47-58;
VogtRf Fl @%Ids@l\(rﬁﬁtt EOfhen] Wor 119976) 101 19951 VR-MSTHRL' [[(w(aﬁr].
used herein i's intended to nean an anount of Tthe
antim crobial pol ypeptide co ising the am no acid
sequence shown as alyny, aci ds to 18 of anyone of SEQ
IDNO2 to SEQ I D NQ or Q fragment or a variant
thereof, which is suffTciely t hipit growth of the
m croorgani sns i n que tim-N T varthon al so rel ates

to wound heal i ng conp i gns or (oducts such as
bandages, nedi cal devjges such as; e.g., catheters and

further to anti-dShdruff hair products,
k) 2-{4-[(4.5-Bis-(4-chloro-phenyl)-4.5-dihydro-1H-imidazol-2-yl]-2-chloro-5-ethoxy-

phenyl}-2-methyl-propionitrile: prepared from methyl 5-chloro-4-(cyano-dimethyl-methyl)-2-

ethoxy-benzoate (example 8B) and meso-1,2-bis-(4-chlorophenyl)-ethane-1,2-diamine
(prepared according to the procedure described by Jennerwein, M. et al. Cancer Res. Clin.
Oncol. 1988, 114, 347-58; Vogtle, F.; Goldschmitt, E. Chem. Ber. 1976, 109, 1-40). LR-MS:
512.2 [(M+H)"].
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such as shanpoos. Fornul ati ons of the antim crobia
pol ypepti des of the invention are admnistered to a
whzws/1Badd eri ng from or predi sposed to a m cr ABGEEP2005/005046

i nfection. Adm nistration nmay be topical, |ocalized or
system c, depending on the specific mcroorgani sm
preferably it will be localized. Generally the dose of

the antim crobial polypeptides of the invention wl|l
be sufficient to 3ﬁcrease théégicrobial popul ati on by
at | east about 50% “p=s at least 1 log, and may
be by 2 or nore | ogs The conpounds of the
present invention are adnj :  a dosage that
reduces the m crobi al At 1R v e mnimzing any
side-effects. It is ® ated that the conposition
w || be obtained angruged under the gui dance of a

physician for in V@vo use. The antim crobia

)
dlhvd?saw;damﬁmﬁe @mpu@drfmmethﬁrﬂdteﬁtﬂ\mﬁmdm 2-rifhivereiidxy)beanste

(exargple'g g‘%ﬁ%‘% %ls- o qrgp}{eggl -ﬁaﬁgcgtléé{lqrﬁlgp ?érggalgeds gc%ﬂrdmg to the

procé&%ﬁ&%éﬁ%y@@ﬁ{eﬁ%lh 6!% etehl‘ Canbary! @EIP ‘Uh'cols lJl@|88 BB 4347-58;
aureus, S. epidermd S. si mul ans,

S, S
Vogtteaanchmms FuChem. cﬁ‘?g 764 HI9, brftO) nL&rM§+ 1 Y [(M+H) X
pol ypepti des of the invention nmay e adm nistered to a

i pr edi spg to a mcrobial lung
r to a mcrobial wound
aoyund ,i nfection.

ypeptides of the
to a host suffering

i nfection, such as p
infection, such as a™¥
Formul ati ons of the anti
invention may also b
fromor predi sposed %R1n i nfection, such as acne,
atopic dermatitis g Ebor r hei ¢ dernatltls preferably
t he skln |nfect|on IS a bacterlal skln |nfect|on e.g.

S s IO FAEPBBAR gy an

mesd- N@-bigecHlorophentyD- eﬂiaﬁ@-lLBS@ﬁminef(pﬂ’eparBd Mdcbfding to the procedure
fornulations, to kill _m crgbes <Srtlcu ar

ly wh
descrirdbynganagein, Mo €t akt CagercResq it ook s1988: e&;gﬁ{sﬁbﬁg&e, E;

GolddnhiRi B Ay, BERT199&3WD! R405. NER M. 485 QreRi-ah )
pol ypepti des of the invention may be added to ani ma

and/ or human food preparations; or they may be

i ncl uded as an additive E&Emiglqitro

> Chiral
H o)
N
\R >_é
(-
(o]
cl c

(4S.5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4.5-bis-(4-chloro-phenyl)-4.5-dihydro-imidazole-1-

Cl

carbonyl chloride

- 35 -



10

15

20

25

cultures of cells, to prevent the overgrowth of

m crobes in tissue culture. The susceptibility of a
w@ansiimadar mcrobe to killing with the anti mprwbP2bs/005046

pol ypepti des of the invention may be determined by in

vitro testing, as detailed in the experinental

section. Typically a culture of the m crobe is conbi ned

with the anti m crobi al pon 0‘?tlde at var

To a sebities of 2t iteirbutyb?- eﬁwwphw 5-bisrfd- @W?-Pg?né(ﬁr‘* $-gihydro-1H-

€ hyl t a2 Al
lmldaﬁcg%?ygéng 402%4(10\12,!981)%6 VI aﬁhﬁlcroﬁgs are th ens infYi€thylene
chlorldé) (000adl.) aattditt 6 °Cavasladddd phosdena g44cfeﬂnbr 8. 288dmml, Q0 Ubwedution
interest include, but are not

ited to
in tol g MHEY oo ERRRATB S WRoTTEA e o0 PR samogated to
dryne%1 e’@%ﬁgﬁffég%sx&% was Eaeh %{ fn@ﬁ\&f%né Phlorife @00 BL), %U'the solution was

Morganel 'a Sp.; Proteus sp
ﬁltereBrthmugbmplug Q§ pilica &l(ﬁﬂ*@l |Itaqup~ashgi with glethy}epn ichlogde (~600 mL).

The ﬁi%aﬁe was &oncglltrai%ql aresspd r%';' ﬁnlei‘ licd. Ff‘lﬁ’aish cﬁ%ﬁ‘égoogg%%?%smca gel,

elunngwxﬂﬁm&d eﬂuybﬂeﬁw 1ﬁ$xb;&m)\io g@\rﬂrﬁf:éme-lm(w-t%buﬁﬂ-amh(ﬁ@qihleﬂyl) 4,5-
Pasturella s

bis-(rgimEReTy L ﬂéc@hyd&wﬁ@&%&ce@ogﬂ Ch%é‘dﬁ as YﬁE“‘f g1z 6509)
g‘&ﬂ&ﬂdom%rs%% 2=-(4etergabuﬁ“l 2Lémdxlg«%éﬁﬁ)84 lstbléiymﬂaﬂo.phenyl) 4,5-

Bor tussis bronchi septi ca,

dihydBy-impidezgled tcggbgngl ch ide yer@eggated W ichigal ph@ngafpgra;@yglsmg a
w0500,y TERL OB P 30 RSy M whcc

O1 sphefita Kiramagil silica. ggl (phlrchmd(fmyl’( Rg@m@eqhnMpgmp)l duant: si}ﬁ)% methy]ene

ctorge o Bt AR Bk DR ST KB RRt comin o

the coTumei’sJ thé géﬂﬁed'@% Ig -3 -84-fePt-butfl- B ethBxy-Bhn@DOf, §-Bisi(4-chloro-phenyl)-
Lept ospi rae sp. ckettsia sp, e.g. R rickettsii,
4,5-diydroyigtiflazolen] - aafb@nyé@snde e.g. C. trachomatis, C.
pneunoni ae, C. psittaci; HeI i cobact er sp., e.g. H
pylori, etc. Non bacterial pathogens of interest

i ncl ude fungal and prot oExampled2 hogens, e. g Pl asnodi a
sp..,, e.q9. P. falciparu gsona g T

In anBF‘E}S%?“S%HFPEItaS%WEEe r%xggl%ep@a S V,Ve%feb rlScéoccus sp. ,
Cafydi d348 pR)-284-Gert-ButydbitlgaDphedil -4, 5\bg- (@ﬂfiormﬂhhﬁ)m% 5-

for adm njstration nmay_ be, enployed The poI

f ilpydredmigdazalen)-cabonyliehloride AireRare orm%%em i%t%ﬁp"y‘
g& f&%tﬂiékﬁpuﬁe Hﬁf}‘@@%ﬁl‘@ﬁm @mlmmsﬁl(&%m&e/wa)
roso , ly, epc.

opt i ntrd-bl adder, topi cal

A MY el ‘ i 4 tgrtrhutyl{dyet =phg 4
i |éi§1¥ 50-1;111118 %Vlvg-l-cqbopfi c%fotﬁglg-r&g%aqgcf' §9r§ 4(§¢ bi Q? bromo-phenyl) 2-(4-
tert-butyl-2-ethoxy-phenyl)-4,5-dihydro- 1H-1m1dazole (example 10b).

c) (4S,5R)-2-(4-tert-Butyl-2-ethox y-phenyl)-4,5-bis-(4-ethynyl-phenyl)-4,5-
dihydro-imidazole-1-carbonyl chloride: prepared from 2-(4-tert-butyl-2-ethoxy-
phenyl)-4,5-bis-(4-ethynyl-phenyl)-4,5-dihydro- 1 H-imidazole (example 10c).
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30

dependi ng on the specific antimcrobial polypeptide to
be adm ni stered, the nature of the disease, the

wd resyumagy of admi ni stration, the manner of PCT/EP2005/005046

adm ni stration, the clearance of the agent fromthe
host, and the |ike. The initial dose may be | arger,
foll owed by small er nmai ntenance doses. The dose may be
adm ni stered as infrequently as weekly or biweekly, or

frgct i qua SR 21(8116--BirBI-2 Sthod9 RSN A4 5 BaKAT40dhSA 6 Ffhien AN 6.8~
or,several tines dally sem - week] etc. to maLntaln
azolerd carhenylchloride: |memﬁq§l¢¥%gé§ -tergspytyl-2-ethoxy-

gmenylwsa&g PR ciftblol Heﬁﬂ)ih rfdl%&b-@ﬁ%ﬁﬂ@ﬁ&% m;béé iocp

ni st ered |ntra enousl

e am

o130 6L abi L 20 0l a0 o e at L abey Eor exa £ o

c Qimpﬂoupdsm)‘ 4 BM11@drdnmnmidaﬂolczaw]Jaeethdxgq:hmm anadethwt;ﬁop\ommle
varlety?ﬁf formul ations for therapeutic

%ﬂlon More particularly, the ponpounds of

adgramel
thy pr

phar maceuticalr conpos
c!!‘ shne-imidazol el zparhen il phiarig mremvz;bfmxaﬁr(é terabutyéR2e-diethoxy-

BT 300 gﬁgrq%eag S0 6l 9 LSRR A 0

sén1 aseous orns

taggl et s(,4s,5mg@|-hs-,(4ﬂbmtep_1gnvmarmdﬂmv-4em ihydeontys1.1-dimethyl-

e B iggL-44-14.5-bis

§ imidazole
4$cm<hlo-pa@lf91)n4 sidn@mdnm%ldam zcgaqqg ? pcheﬁlylpa methyl-propan-

achi eved in various ways, including oral, buccal,
reb@Hmemﬁﬁéﬂ&kral i ntraperitoneal, i nt rader nal .
i

lf)nSd b k -2 'eﬁ‘? ?-@,}5' l95154 I!E’!Sro-phenyl )-

sy&s-dih idazokdivcarb logGide @repam;frdmZJr(Mait-lbue'd}S@loro -2-
th f_an Jmplant f that act
e?oﬁ%%*ﬁ v sob GehaBRty et b R e B on

I n)yone eISOSRALveRiers- Bhtf'm (Bep@pbORphedy) UoPbie ah- cHIi;@o-phenvl) 4,5-
co_orlses a chelatlng a?ent that decreases th
3 4 3xd edyrg%qr@}]frox@gr@dﬁrg-butyl -2-isopropoxy-

htehsy‘ny |4%r$1¥ (4: @mefoulmeam 4@&{19&5% m’i_iﬁizofe?(@%ﬁe 10i).

aénts suc as C|trate A may be i ncl udéd,
: : . ordimgthybmetifyl)-2-ethoxy-

Cl AR 4 -Aigyﬁ-n% o2 LR %ﬁdel% PardO e TDs 5-pic-(a-

al @igo-phenydp4biditaidr® DAV duzeleZ-j |- &tksx y-gshenyh rmethyl-p@pionitrile

used i inati on with ot her known conpounds (e.qg.
(example ?&Sm P (e.g

k) 4S,5R)-2-[5-Chloro-4-(cyano-dimethyl-methyl
chloro-phenyl)-4,5-dihydro-imidazole-1-carbonyl chloride: prepared from 2-{4-[(4,5-
bis-(4-chloro-phenyl)-4,5-dihydro-1H-imidazol-2-yl]-2-chloro-5-ethoxy-phenyl}-2-
methyl-propionitrile (example 10k).

1) (4S,5R)-2-[4-tert-Butyl-2-(2,2 2-trifluoro-ethoxy)-phenyl]-4,5-bis-(4-chloro-

phenyl)-4.5-dihydro-imidazole-1-carbonyl chloride: prepared from 2-[4-tert-butyl-2-
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perforin, anti-inflanmmtory agents, antibiotics, etc.)
I n pharmaceuti cal dosage fornms, the conpounds may be
wazhos/miweer ed in the formof their pharmaceut i BEE/EB2005/005046
acceptabl e salts. The foll ow ng nethods and exci pients
are nmerely exenplary and are in no way limting. For
oral preparations, the conpounds can be used al one or
in conbination with appropriate additives to make
t dB1262-¢ri flysoowdtbpzy)-phenyl 11# 8 Diw(4-cddgetpheny])-#.6 dilexiaord Hemidazole
i cggqsgtional addi tives, such as | actose,

orn starch or potato starch Wi th binders,
suﬁh 48SRy UL e Bty 2- 2L fhseo-ethek h -4 6rbiy 64-EM 8% -phenyl)-
SCI hydrosimidag Shioni I E;Qﬂ\;\q'etg dl g-[ég Ll?ttyloE %2 fluoro-
C ARy FRER]- &91bhsldd40c%?oro%&dw bedhﬁﬁfv- §H-11§Nﬁ901@§eﬁaﬁ%fe 10m).
or maghesi um st earate; and desired, wth diluents,
buffering agents, nnlstenlng agent s, preservatlves and
flavoring agents. The conpoqg%&a%gn3be fornmul ated into
preparations for injections rssol vi ng, suspendi ng
or emulsifying themin an aqueo nonagueous
sol vent, such as veget abl Asimlar oils,
synthetic aliphatic acid 3ﬂ§P\ S, (esters of higher
al i phatic acids or propyl 'Nand if desired,
wi th conventi onal addltlves such as solublllzers
i sotoni ¢ aehb: ineNadolrh ' z

. d
A so@xgﬂn BE! ?rf ?ﬁﬁﬂgéy b"éi‘éfrglggrﬁ%ﬁ% ﬁ‘lﬁ#lalﬁ%gh OBheqP)C 0 ATDO unds
diisopfbpyletiBlaiael (\0%mmal) al(eéq) dnmethiRne PO @ nIOf widudded to a 40 mL

resent invention can be_ fornmul ated into pressurized
vial. Séclgmeély gsoma%p&ee |4-|c gylﬂ[ﬂqldg;(ﬁ 89 mmol, 1.0 ecB was added to the vial and

the rgﬂcﬁt)‘l‘l %Qgiaf(éme%ghré@%m h@ﬁﬁ@@ﬂﬁe WhEx'i H3eEucABA wtap Somplete, it
ke. The compounds can be used as |lotions, fo

was d;kmﬁpwh mthp(ie@v ehlprifle)€Semt.) o wishediwith 4 nﬂyOf BY ﬂﬂﬂl doliayred by 4
mL ovtmlb? Opo%\égﬂmte én %%Ltgﬁ'gﬁé 3rg¥n6f§ laggrc\b:%sac%m‘f’e%rﬁgd ]gr% 5aecu3 ' The crude
remd&g%i dlssdkwtﬁbn 5 InzIeb’Sdlamile [andBS emlyaf 4M€h§'drthlbt1h ecnmixr dipxane. The

oun can be made into su itories b Xi n
reactighy e AP ST OYE0ER A (hoi RIS e Cry Bigg s supetnatant
was WRHoVEd S tHE l‘eﬁnzﬁhﬂﬁg Solid & shaEACHRIsexahc &B@c@lﬁ@f‘agéﬂ The

i nvention can be adm nistered rectally via

supeBRBPbY AL rsrnyvedrn@d %5%&% wege gollestediand riuerbmweﬁrmﬂoésves@éh
L r I eyghycol s,
dimei SRRRRY UL PR RN AR LIS D BIRIPY 00 o
room t enper at ure. Un|t dosage forns for oral or rectal
adm ni stration such as s%&%gsklﬁlixirs, and

/ N\

Q
HN N—ﬁ—\
o
Ethanesulfonyl-piperazine: prepared from 1-tert-butyloxycarbonyl-piperazine and ethylsulfonyl

chloride in an analogous manner as described in example 13.
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suspensi ons may be provided wherein each dosage unit,

for exanple, teaspoonful, tablespoonful, tablet or
WGRPROBIOry, contains a predeterm ned anount BET/EPE®05/005046

conposition containing one or nore conmpounds of the

present invention. Simlarly, unit dosage fornms for

injection or intravenous adm nistration may conprise

t he conpound of the present invention in a conposition

as a solution in sterile water, normal saline or

anot her pharmaceutically @cceptable carrier. Inplants

for sustained rel ease fo#%%ﬁ%&?gﬁs are wel |l -known in

the art. Inplants aﬁe\f bated as m crospheres,

sl abs, etc. wth bilodegradabl e or [y bi odegr adabl e

pol ymers. For exarfffe p B/Of actic acid and/or

glycolic acid forman erodi pl e“polyner that is

wel | tol erated by the host. The 'inplant containing the

ant iNTfE MR- 1Pk PERbIH2iREazln B yi-foettil Odiny Srobh1a§ R
In proximt to the site of 1nfection, so that the

Methpyy-dimetbricathilpming 615 mmohdtlidvea) ansediisoprepylpbylaminey(17 mmol, 1.3
o) g bkl pleich Shigfe bRV AP vl SR e amine solution
was adidedinet portion-pvisedahicmbliza sygingaid asojutibmsdghlordacetyleblveide (13
nd ani nal bj.ects,. each .unit cantaini a .
mmmof) 18 gt rafie ABL e CHACTHEY Cpfed 0 rpmstmatehr 4DrG e esels0 mlL vil.
The fefRA MRS FhestirRl €6t 1| Nat3BdRED tipefitirt | THe@BlutibA was then made
produce the desired effect in association with a

acidipwith it B andetheny dilisedewithy b mLaifimpsinlenechlorider Thervial was agitated
vehi . i £ ' I '

o SR, TR ARG AL Ao AL PSR v

The residpongd g P20 ynadolawds diheedwitk ¢Omi of denalghfoementjdeaPigerazine-1-

th har odynam associ at e ith the c ound .
carbaafic RO LT T SRS AL BTER O 5 AL SoRDP SR BRe M 27 mmol,
1.3 e§mé}e 3ddaeThé tedstiondRixHY @ Wh$ shakél 4ti681°8 dVernslibt HENEheerffafed in

eadily available to the public. Mreover,

vacuplhercaedsuesidu Was disselvpd bl Gemb 9% dioxameyand J B snlapt &M hydipehloric

., aS..pH_adjust i n ri LG .
it PSP A S LB GBI egh LR bl
supemiatafit way rembeed) ahd/tha vandinaing eolids wdre sttt with hdyank cigehn centrifuged.

dosages for system c admpistration r e fromO0, 1.
The SURETTBEHYHA TG ATt SR R RS SO EATg  Hd oo o BIRON-(2-
methtag){;ﬁl Gﬁ&ﬁ)ﬂ&h%@-@-pi&rﬁiﬂil GlacélRhme AityavochRrige eLRAME€216.4 [(M+H)*]
a

en fromtwo to six tines daily, or one tine-rel ease
capsul e or tablet taken once a day and containing a

Example 16

a) N.N-Bis-(2-methoxy-ethyl)-2-piperazin-1-yl-acetamide dihydrochloride: prepared from
1-tert-butyloxycarbonyl-piperazine, chloroacetylchloride and N,N-bis-(2-methoxy-ethyl)amine

in an analogous manner as described in example 15.
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proportional Iy higher content of active ingredient.

The tinme-rel ease effect may be obtai ned by capsul e
wormgnicades t hat di ssolve at different pH val uesGT/iB2005/005046

capsul es that release slowy by osnotic pressure, or

by any ot her known neans of controlled rel ease. Those

of skill wll readily appreciate that dose | evels can
vary as a function of the specific conpound, the
severity of the synpt @he susceptibility of the

subject to side eff Xﬂ% of xklnel specific
conpounds are nore t ¥ aﬁ/others Preferred
dosages for agiven conpound are readily detern1nab|e
b) byM N-rséthyli2-pipe ltacetgmidevdilry enmepwsed ffom 1-

i | ogi,cal .
S N I S R %o%%%i—%wgywam an
analdphd menner ¥ bdsctibed ifi evdigple®s.nod of interest. The

I'i posones fuse with the cells of the target site and
deliver the contents/of\the | nen intracellular”™. The

| i posones are nainﬂﬁ&ne&Tg;_ agbppth the cells for

sufficient time for fusion/ dsing various nmeans to
mai ntai n contact, such as™ sol ation, binding agents,

c) an]g Igo%?oﬁs)l lf\ﬁmeihgl v %ﬁ)e? §91ef: R/l chtathnge Jhﬂytﬁg&{l(%]de mepr%red from 1-

pUbDIIEb al € UEsS] rosort1 Zed
tert- h&ﬂyhxycsthbﬁyll-mperazhnep oslomsatyﬂalylohée mddﬂ)m‘o@tbp\yd Nhnethylamme in an
urified te| S, .or ges that nedi ate fusion of
a“alcfﬁ?%?“ﬁ?fé?as TR eélsmgé irus or influenza virus,
etc. The |ipids may any usef ugyconbi nati on of known
| i posonme form ng | igpf dsny-kncl ydi/ng cationi c or

zwitterionic |ipids, \sduch Nphosppatd,dyl choline. The
remaining lipid will be normadly beé neutral or acidic
|IpIdS such as cholesterol phosphatldyl serine,

g 5 s l-péatamide Y [A¢)

d) ) s d ohl
rocedure escr

o 8305 b FLAESCHLE o g@éi@fﬁﬁﬁmé e SIS Cyftigpimyd -

methiytignihé i atsanalogodsunanecaeasived nexampleal Ni Ng pept i des
are conbined in an appropriate aqueous medi um
conveniently a saline nmediumwhere the total solids
will be in the rangq4 out-SFO10 wei ght percent.
After intense agltat|Qhé gggthrt periods of tinmne,
from about 5-60 sec, t e i sx@H&ted in a warm
mater bath fron1about 25- 4OOC and this cycle

angsulfonW-propy)-pipera. drpghlopdenpripared frpm 4-tert-

butyfolilg Pl ﬁ?&ﬁgmg Qhd ﬁleﬁ%ﬁﬁbrﬁ@ 5c1@ grd'l&garfégulfdn?ﬁﬁ opyl ester
er al rom about 1-10 sec. and nmm

(prexagﬁdtaac@dlﬂgyo Boeriashem§.J. atab Anst drfehems 19% ﬁZeb@aWdém dnyanalogous

m generally increasing the vol une
nmn%§%gg ﬂ#ﬁ8%§Tﬁ§g#g]d fol |l oned by shaki ng and

cooling. Thi's met hod g#hpms for the

HN N
\ '—\—CN x2 HCI

f) 3-Piperazin-1-yl-propionitrile dihydrochloride: prepared from 1-tert-butyloxycarbonyl-

piperazine and 3-bromopropionitrile in an analogous manner as described in example 15.
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i ncorporation into the lunmen of high nol ecul ar wei ght

nol ecul es. Fornul ations with O her Active Agents For
waQmes/indtche subj ect nmet hods, the anti m crobi alPCT/EP2005/005046

pol ypepti des of the invention may be fornulated with

ot her pharmaceutically active agents, particularly

ot her antim crobial agents. Other agents of interest

include a wide variety of antibiotics, as known in the

art. Cl asses of antibioti jncl ude penicillins, e.g.
penicillin G peniciltHp Nethicillin, oxacillin,
carbenicillin, naf NI i N—anmp 'IIinCetc.;
penicillins in conbi on w't b&2 8l act amase _
g) -_~ I ..- PIDCTAZILA £ V-2 clamig €. i - j %épalge%ff?ozngllltgﬁ_
butyldRy 2Bty Bpperagint, REMroseayicRside i Naery-bliyR@ine in an analogous
macrol i des;. |incaomycins; polynyxins; sulfonani des;
manngy phdgseresd in exaprlgpheni cal ; net roni dazol e;
spectinonycin; trimeth i m vanconycin; efc.

Anti-nycotic agents gge agsQ usefylg including
pol yenes, e.g. anphotexidin gy nystatin; 5-flucosyn;
and azol es, e.g. mconazol, ketoconazol, itraconazol
h) aneipétaginor@zekionityile idihyifichlotiaé:iptepdfeddfEom Maériblatyloxycarbonyl-
. isoniazjd, ethanbutol, streptonycin and rifanpin.
plpe@m%@%vw@éﬁ 1B@h AREPEIS A ReTES LBTRbPLE GAMBIE he
anti m crobi al pol ypeptides of the invention,
e.g.interferon gammgy tu necrqQ i,_ﬁ:lfact or al pha,
interleukin 12, etc. MAItkocp AYNesi s The
anti m crobi al peptides of the ihvention nmay be

i Pr ﬁ-@ﬁ 8 drlhmowg%bm.gig%vazmaeﬁn;gmcwrﬁgz PO bR N akrt-
nmethods as known 1N e art. various connerci al
butyloyydanzmytpippieaine and kbrama L dlatriflapioproppig in@ranglpgous manner as
ut .omat t hesi zers by Applied Biosystens Inc.,
desc@téegﬁﬂﬁﬁ?erg‘g?gs' By using synthesizers, naturally
occurring am no aci ds gy be substituted with
unnat ural am no aci HN, pefiicul arlyngisonmers (or
D-forms) e.g. D-al ani\’re/a%ol euci ne,
di ast ereoi sonmers, side chabns having different |engths
or functionalities, and the like. The particul ar
) sehdimethyhd-pipesazing hyyb-butan-2monssiilivdrochlorige] prepaged from 1-tert-

o 8 S g BEBAPTLARRES SRR G DURL KRG E o i
an anafogoosimamep s dessrilond ipexdmpladSconpri si ng conveni ent

functionalities for bonding, such as am no groups for
am de or substituted am ne

Example 17

HN/ \N 2x HCI
N/ —\—SOZMe

1-(2-Methanesulfonylethyl)piperazine dihydrochloride

Methyl vinyl sulfone (1.8 mL, 20.1 mmol) was added to a solution of 1-(tert-
butyloxycarbonyl)piperazine (1.50 g, 8 mmol) in methanol (84 mL). The reaction mixture was

stirred at room temperature for 4 h and concentrated to a white solid. Purification of the solid
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formation, e.g. reductive am nation, thiol groups for
t hi oether or disulfide formation, carboxyl groups for
wamiosie1obgr mat i on, and the like. |If desired, vardDER005005046
groups may be introduced into the peptide during
synthesi s or during expression, which allow for
linking to other nolecules or to a surface. Thus
cystei nes can be used to nake thioethers, histidines
by ﬂaﬁlocolhinmIthgnaMgrwhyésih’ta g‘erb,reltﬁimgpdriﬂul,—sa’ambtbm;dl irgmemykane
f.ar es. or .ester am.po 0 or :
chlorig g8 e tbouOE B 72 ShdarR R Pyl R eiflog ap i€ sold
(2.29igs93gy.ed and purified in accordance with conventional
met hods of reconbi nant synthesis. A lysate may be
prepared of the expression host and the |ysate
Hydr&l‘ﬂdrfc' R US'HYY 1@?5&0194(91 S, Q8o B9 WAL chfea%w cocﬂ@d solution of 1-
el ectrophoresis, affinity chromatography, or ot
tert-bpiylaxycathonydrd- <t2etu¢tharqstéfonmthyi)n@emmt (2)&9 2, 7-8 manol) in 1,4-dioxane
it h,ar 0%
(42 nﬁdgn@g? %ktﬂ%swggklﬁa% %’I r?gﬁ%&'g%eggth{e oV %ﬁ ﬁ%ﬂ §%>?Jeg§?ted o give 1-
(2-mdtlm&iulﬁh@hthy?)ﬁ&iehym\tﬂil'@ﬂtophlpﬁ&é & aabhiye slidl(2asg).about
95% by wei ght, and for therapeutic purposes, usually
at | east about 99.5% by wei ght inrelation to
contam nants related to ghengi®igiod of preparation of
the product and its puri |cat|on Usual Iy, the
percentages w |l be based upon total protein Aninal
Feed The present in ti (S al goq@li rected to net hods
for using the polypept ving antim crobi al
activity in ani mal feed, as W1 as to feed
c [ o [ t
0 SRR B ERoRdld NS ERIRLL YO0 o e,

butylexyicamlonylRgiperase @ldl2,Adinhyd oxirmed (1 R-epgx p2rmethilptapase) in an
Exanpl es of , ani,mal.s are rum nants, and rum nants,
analoga‘&ﬁgggl%mwghgaéfbeml%gﬁses In a particular

enbodi nent, the ani m|—ks a non-rum nant ani mal .

Non-rum nant ani mal gNI nchyge nong; tr| c ani nal s,

e.g. pigs or swne (ixeludi Hbu? not limted to,

piglets, growi ng pigs, argjcsows);poultry such as

turkeys and chicken (including but not limted to
b) brii, harnfmhfocwr-slywvmmm dihlyheshlofde pfepated from 1-tert-

(i ncl udi ng but not mt sal non The term f eed
butylgrycrReRYFSREEENE 1 Lé “%{H Bancp ap aR4pgAYH manner as

descriBed i E&mpd 1£OMPOSi tion sui tabl e for, or intended for
I nt ake by an ani mal .

HN N 0
N\ / x2 HCI

) 4-Piperazin-1-yl-butan-2-one dihydrochloride: prepared from 1-tert-butyloxycarbonyl-

piperazine and methyl vinyl ketone in an analogous manner as described in example 17.
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In the use according to the invention the
anti m crobi al pol ypeptide can be fed to the ani nal
whahdtweafter, or sinultaneously with the di etCT/EIFO05/005046
latter is preferred. In a particular enbodi nent, the
antim crobial polypeptide, in the formin whichit is
added to the feed, or when being included in a feed
additive, is well defined. Well-defined nmeans that the
antim crobial polypeptide preparation is at |east 50%
pure as determ ned by Size-excl.ysi on chromat ography
(see Exanple 12 of WO Olﬁ%@%&%fg In other particular
enbodi ments the antim crobi al golypept|de preparation
is at least 60, 70, F@ edﬁgs §0, 92, 94, or at
| east 95% pure as de erntN Ry this method. A
wel | -defined anti m crQpi polype e preparation is
advant ageous. For instance, h easier to dose

SRR 98 BB\ BN L

[1 4]dvampam=-r1 soarbogylat deed tearttuuyhesimmhemﬁ vyl ptlfouhe sising lites same
rocdg escnbggreca px L7efers in particular to the
Procf LT TVE 5P BBIRIPN hg consi stent and const ant
results, and the capability of optim sing dosage based
upon the desired effect. For the use in aninmal feed,

however, the antinicrobigﬁﬂﬁéﬁﬁﬂeptide need not be
that pure; it may e.g. include other enzynes, in which
case it could be terne Im clgpbi al pol ypepti de
preparation. The antHNtcr paLypept|de prepar ati on
can be (a) added diregtly o the feed (or used
directly in a treatnen ocess ¥ H{leget abl e

proteins), or (b it can be used in the producti on of
2-[1.dhhazepanmhryéd-1im pitd4-al-etha _mg_!- q ¢

(1 4]?%9&%1115—2—306 %ﬁf@%—bﬁ?&? estf:rng ?}po%? q‘l(ljleﬂtg?Xe alr%gm%xgé?lgg inan
analdgbuPimaniey ade:scnbdaled eedmple 1fefers to the purity of the
original antimcrobial polypeptide preparation,
whet her used accordi ng to ( ap. or/(b) above.
Antim crobial pol ypepiNd é;iﬁi Qtions with purities
of this order of magni ude e in particular
obt ai nabl e using reco t metdeds of production,
whereas they are not so easily obtained and al so
subject to a nmuch higher batch-to-batch variation when

t he ant|n1 oolypeptlde IS produced by
Diag cthylre ide dihydrochloride: preparéd from [1,4]diazepane-

1-carboxylic acid tert-butyl ester, chloroacetylchloride and dimethylamine in an analogous

manner as described in example 15.
Example 21

/\ SO,Me
N~
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Such antim crobial pol ypeptide preparation may of

course be mxed with other enzynes. The term vegetabl e
w@roos/eionss as used herein refers to any conpoureT/EP2005/005046

conposition, preparation or mxture that includes at

| east one protein derived fromor originating froma

veget abl e, including nodified proteins and

protein-derivatives. In particular enbodi nents, the

prot ei n cont edt2d¥lethanosuléagatetiyllepiperaging-Aoné s at | east

. 0) 500 ( .. Veget abl e ot el ns
Metnfbvinglsulfdle (4 mPs 8 Bimdi P ot acopHEAERLEIE fion og -serr-
butylbeg:art&m&h hdemfmleéﬁgmfmﬂiyﬂmhmH&e (maoeg,i)sal %nbt)&;m lﬁliém}l&mine (1.4

the famljes. E e Legum nosae), uci f er aceae,

L, B el (R g huRS sh6res) sl mpetiore o 18 b
and doH&dnfrafEBalPuAfichtioR BEHE @FldB B due b cRroRfdg4pY BVer silica gel using 0-
nbodi ment, the vegetable protein source’is naterlﬁ

e
5% methanobimemeshylges chlqsidggave 2 NV-varebatalexysarianyheaminoethyiamino)ethyl
[ pea, or bean. In another particular
methzﬁ%lg%?gnght#gtﬂg”\?eget able protein source is materi al
fromone or nore plants of the fam |y Chenopodi aceae,

e. g. beet r .beet, sninach,ar, qui.noa. G her .
Chlofafknyt HHorige YTt lrnmPBoF e rilpuEPa oalse Selugion 2-(orerr
butyleRgtatbhRgamirseihRaind)sthel MREBTIBUIBEE 5L Al BmB)ahei n

. .source, Oher exanples of vegetable protein sources
triethyjagnipe¢lebmd- 8 Qemmaly inygethygne %A@%&e_, (5P ). dhe reapiignywas stirred at
{ a . . .
oorlERuuts £82 129 SOLQATR IR S B iy ironst
and methgenechieridet iThe oygapigipbaserwaswashabwish brwd, ypedoverd enhydrous

in admxture with ot on s i ntended, far
masrle S iRt e RIS S s BRARCY Shrpmaosraphy over
silicef @ dsifgl 0i10varastharil ihmathylehect oriddave 42 Prechidrsaset i 2-

aninmal feed, In further aspect the present invention
methaRgsy %&YE'F‘@‘YBM‘B@WM}T@PWC%@ ter Du e (4 8 & 8¥akh

as animal feed, and animal feed additives, e.g.

prem xes. Apart fromthe antim crobial polypeptide of

To a ronded sphetiomi af i 2-[€2nehlermiagety]) f(2ankthandsul fondsetifl)-amino]-ethyl } -

i i i | f | Wbl i W D
cad RGO 120 g £ 51 by S AR 40 ) D aaac
triflubmasdticanid (5:0atk), andwhe adactiametaostireed at mdat temperatidefod 2 h and

concc[,ylmtrr;x(tee:rd(jjl IThos: residue was dissolved in acetonitrile and triethylamine (1.5 mL, 10.8 mmol)
was added. The reaction was stirred at room temperature for 18 h and concentrated.
Purification of the crude residue by chromatography over silica gel using 0-20% methanol in
methylene chloride gave 1-(2-methanosulfonylethyl)-piperazine-2-one (0.36 g, 49%). LR-MS:
206.9 [(M+H)"]

Example 22

N-(2-methanosulfonylethyl)-piperazine dihydrochloride
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Further, optional, feed-additive ingredients are
col ouri ng agents, aroma conpounds, stabilisers, and/or
w@2005/6899 one ot her enzyme sel ected from anpongetT/EP2005/005046

phytases EC 3.1 .3.8 or 3.1.3.26; xylanases EC 3.2.1

.8; gal actanases EC 3.2.1.89; and/or beta-glucanases

EC 3.2.1 .4. In a particular enbodi nent these ot her

enzymes are well defined (as defined above for
Methamgsulforylebloalde (b7 mﬁioimmolp) wap addetl itcmn sgoledsSoautiphed 442-amino-

ety P RRER PO v G B SIeb G e o€ mgl i ppidine (250 mL).

The reRdtioASvas,stifoed §42110 hrang pﬁﬂﬂmaﬁedmw&ﬁ |pﬁttiﬂloﬁm%en|-aqtié(ﬁ§ sodium
d variants, or fragnents thereof which retain

bicarbpraAng BehHn b orAer s he pieaR PBaseorss tangi widh § igiachioric
acid, B&lllébﬂg BédiktRDidafoRate) brﬁ{eedﬁéag)g ggﬂob% R g RATYUBHR and

Aspergillus niger pepti as variants
concqmatefdr B ign pfite eoide \mmh by ehraimatography gwerailica gel using 0-5%

meen 5ty BBl ERER Gt bR R Pipemeiney

carbosglit a@id rérr-Bogl esten€0.a0 g, T096)m part of a socal | ed prem x
intended for addition to the feed, whereas macro
mnerals are usually separately added to the feed.

To a Bbd188Sol@tont dTRS@- rﬁamwfdngﬁnw@aﬁ 1)pliRmz AR I-CI6sk Yt bAd rert-

an antim crobial polypeptide of the invention, i$ an

butylsient()-64 82 manlk lnxﬁi@X@ne %@Ip)rW@r@tdﬁ%hydﬁooal%ﬁmddsNbln dioxane,
10 mﬁ r?djfthgﬁ%'i:gori Q@s Ie}llte% {o];?gﬁgrgggrq%x é H)grlgé ng ﬂa:@gtgeﬂéd t%rkwe N-
(2- mbthafndsglfm(yléjhyl)-ptplemdmd Yihydroahlioridd astH white solid (@885 ga®5% ).
| evel s of 0.01 to 10.0% nore particularly 0.05 to
5.0 or 0.2 to 1.0% (% nmeaning g additive per 100 g
feed). This is so in parlEixer*zlamfor prem xes. The
foll owing are non-exclusive lists of exanples of these
conmponent s: Exanpl es of m}ﬁ_ ble vitam ns are
vitamn A vitamn D3yNvitR @nd vitamn K, e.g.
vitam n K3. Exanples of \water sdluble vitam ns are
vitam n B12, biotin and cholkxrey, vitam n Bl, vitamn
BZ Vi tam n B6 n| aC| n, folic acid and panthot henat e,
: asetemiderhydrachlonide wigs prepared emm-fReaming-cthyl)-

plper§£lge-q§%g1%?9ﬁ§aC1&}epicbud/l it arﬁf)ﬂe&i chlbl‘?&g H%n aﬁzﬁh&ﬂx‘s Whnner as

describeb in example 22.

Example 24

HN/_\N—\ - 2HCI
N~/ CFs
1-(2,2.2-Trifluoroethyl)piperazine dihydrochloride
tert-Butyl-1-piperazinecarboxylate (1.00 g, 5.37 mmol) and pyridine (0.868 mL, 10.7 mmol)
were combined in methylene chloride (27 mL) and cooled to 0 °C. Trifluoroacetic anhydride

(0.910 mL, 6.44 mmol) was then added and the reaction mixture was allowed to warm to

ambient temperature and stirred 1 h. The reaction mixture was then diluted with ethyl acetate
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Exanpl es of macro mnerals are cal cium phosphorus and
sodium The nutritional requirenents of these
wamoporent s (exenplified with poultry and pi gl EIBERRNEE)05046

are listed in Table A of WD 01/58275. Nutritiona
requi renment neans that these conponents shoul d be
provided in the diet in the concentrations indicated.
In the alternative, the aninmal feed additive of the

(150 inky and washed ovithraqueays potapseum hydrmgencsulfatad2 k36 invii)olsatirated aqueous

sodluﬁ'n qgglqgté gre gﬁlg)i afg:d?) g# (58}?9% ﬁleeﬁ‘ (()i% ed W&%‘# grﬁ%?xﬁate and evaporated

one
to yleld/\lart -utylt R (6R2- tmﬂuofrmetyb)piﬂemﬂné-oFdai‘bouplateC(150 Ig, 99%) as an oil
or. up to all fifteen individual conponents.
thmﬁ¥@”%ﬁg%wf‘@8Ily, this at |east one individual
conmponent is included in the addltlve of the invention
in such an anmount as to provid

tert-Bugyl fAe(@ef2, %@ﬁ@chetw)ynewmmlrpath%ylp@r@@% Bcfl-Ehmapl) was added to
3,

¢ o T AR TR a8 B Wyt T

reaction mpotsire W@snlﬁateArat reflux fardd. c@ftq:racsblirigp AN bydr@hhdnrs: dvai/@ ral) was

h.content of pro Pou

caretyified S 18 rEARu PR o8 B s aon Sl s Bipen clured
with M6}1QLEGRAZ00 mEy! WEiduL seliurth§droside (G2 MBITSBEL) was then added and

characterised as indicated in colunm 4 of this Table
the plsevigreieRaidiee Shrcreamisiayer veas<irigd guer spdinm sulfate apg geaporated.
e A el by e SAr ity (BULAE ich 209 oyl acetatc in
hexanssbtoegive feuriugi ¢-(@12,50i1B0®tykgiperanelurattvaylatr @.627 g, 73%) as a
whmf% rises at |east one antim crobial polypeptide as

'ed herein. Furthernore, or in the alternative (to
the crude protein content indicated above), the aniwm

feed conposjtion e in ent on has nt ent
A solﬁgferaﬁfﬁmr@%%@éﬁ@r(a&t@f 10,15 avaa waspied,fo ss@smrmteﬂ-butyl
4-2,8%- tﬁﬁ‘l'l&béiﬂ}ll?]ﬁ pé?azlneZﬂQar% ate g@di@g 227408 belf)nﬁ dRkane (5 mL). The
avai | abl e phosphor us of g; and/or a content
reactigh niBtuKG Was fiered untl anatysio bg/tlklg layahdrr@mafag@ehu indicatsfl completion
ey
of reiggé{ﬂg%?wgf é/g;f}}]egyoo %J\gergta agrfﬂatédsq%dg{\é;%??% 951'1&1 under
vaculnitovieieln(252, 2-trinfbuoroxtlh yd ypi peodzimeedi bysindd hdarble €0.6 B B g,g%é%) as a white
..crude protein, calcium phosphorus, methionine,
solidppt hi oni ne plus cysteine, and/or lysine is within any
one of ranges 2, 3, 4 or 5 in Table B of WD 01/58275
(R 2-5).Crude protein is calculated as nitrogen (N
multiplied by a factor 6.25, i.e. Crude
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protein (g/kg)= N (g/kg) x 6.25. The nitrogen content
is determ ned by the Kjeldahl nethod (A O A C, 1984,
wdakdos/ieioabe Met hods of Anal ysis 14th ed., AssociEtT/BPR0eI/ 005046
Oficial Analytical Chemists, Washi ngton DC).
Met abol i sabl e energy can be cal cul ated on the basis of
the NRC publication Nutrient requirenents in sw ne,
ninth revised edition 1988, subconmittee on sw ne
nutrition, commttee on animal nutrition, board of
agriculture, national re h,gcouncil. Nationa
Acadeny Press, washungtd%E%@&EL§ pp. 2-6, and the
Eur opean Tabl e of Energy Valu for Poultry
Feed-stuffs, Spel : centrg for poultry research
and extension, 7361 Hekbegen, The Net herl ands.
[ ] 4-NoOi j= Wageni ngen. | SBN

cal ci um
avai |l abl e phosphoru‘!ig‘ga@%;? acids'in conplete
animal diets is cal culz the basis of feed tables
such as Veevoeder tGibe gegevens over chem sche
samenstel i ng, verteerbaarbheid en Ybeder waar de van
voeder m ddel en, Central ev erbureau Runder weg 6,
8219 pk Lelystad. | SBN 9 <7R839P13-7. In a particul ar
enbodi nent, the ani nal Ceﬁ%osition of the
i nvention contains at Ie st one vegetabl e protein or
p. @{(@S,‘SR&QH&%‘# %ﬁtyﬁ?fetﬂ’&ﬁ? @Mﬁ&SJb%-@tdhhdrongéﬂfl!EI,5 dlh%dro-
particular enbodi nments e aninal Tee conp03|t|on 0

midagglert¢asbonyHpiperazin-d-yviio dsmaiphodin-4apepthanone Byswchloride

t
T A

dihydde-1fdatélet -cartmhy] chivtide (7. eézg%smeymomxm;ﬂe til )i snettgene

N SN AP L et e R e R s ey e ARES
plperml%qdyl %ﬂ%&ﬁ’é‘é'%h gnis PRI SO 088 PROYuL®], resbbRTERS THE tke bath

m nerals are added according to the specifications for
was rlemevcsb end s réagtiopmizture was Blizgdaigoem tenineraierd dof Hsmino|Tihg

reactlé)H waﬁg&)fnﬂogﬁ%g 'ﬁ}\n’lg ﬁ]ayemﬁ{rg&gtggfaphf gd &%@@fg@{)% et}%ll 294 tg in hexane)

or mul yprc ore-or
The ﬁehfhomzmxm@ wisoncandted td ﬂqnesi amlztymum apﬂnaWas)punfﬁed by flash

cou) Bl P G e PR e T B SRR ive

{4- [(I@ 8R}- BlﬂﬂterﬁBZtgﬂE-eﬁ@ﬁ?@Héx{y@)M §Ibis-(@-dhitRo Phéyl)- 4sswlﬂymdﬂlmldazole-
he range of enz%ge protein per kg diet

-carb@ryllemaerpm@-lrﬂ}tl néorpawgb4xy1l ethangnergy W9 foam pTltﬁ white fgam was
takenlﬂg 180 hﬁ%k etﬂ&]egcetate then filtered. Hydrogen chloride (18.04 mL, 1 M solution in
diethyl ether) was added dropwise to the filtrate. The white solids formed were filtered off and
dried in vacuo to give 2-{4-[(4S,5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-

phenyl)-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl} - 1-morpholin-4-yl-ethanone
hydrochloride (9.3 g). HR-MS (ES, m/z) calculated for C33sHssNsO4Cl, [(M+H)'] 706.2922,
observed 706.2917.
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The antim crobial polypeptide nmay be adm nistered in
one or nore of the foll ow ng anounts (dosage ranges):
w@®200344209%; or 0.01-100; or 0.05-100; or 0.05- 5&T/PP2005/005046
0.10-10 - all these ranges being in ng antim crobi al
pol ypepti de protein per kg feed (ppm. For determ ning
mg antim crobi al pol ypeptide protein per kg feed, the
anti m crobi al pol ypeptide is purified fromthe feed
conposi tion, and the specific activity of the purified
antim crobial pol ypeptid erm ned using a
rel evant assay (see undeEle ]9 écroblal activity,
substrates, and assays). The antim ceobial activity of
it is al so determ ned using
the sane assay, and on thg sis of these two
determ nations, the dgsage nmg antim crobia
pol ypepti de proteiﬁ kg keed is cal cul ated. The
sane principleg appl demermi ning ng anti m crobi a
polypeptldeWEE?PEFQ f eestdldi 19 ves. OF cofifse, if a
sanple is avaid a i crBbi al pol ypepti de
used for preparing 3 ive or the feed, the
specific activity is determneg N\ @mnthis sanmple (no
need to purify the antim crobi pol ypeptide fromthe

feed conposition or the addltlve)CWDetergent

yl]-[@(2-ﬁedeﬁ@nm-e@ﬂg@@ izmom vllTrhethﬁi&ine Ihgdmbhl j@)ﬁss ﬁrb;ﬁiiled from

(45, ARt T RO IR - B3t e HeRorG BB b S inadazole-1-
carbdn§LLHIGH Q¥ cRarh b DEH) ¥in@ 042 tnlcVifinEQIBRS bﬁl&@ﬁp&ﬁilh@bih?d&)@&lon de

pfe-treatnment of stained fabrics and rinse ad
(exarmalbﬂ?bln%fm@lnmusmmp@fsﬁsmmbe@m qzﬁempbr%ull&w é§3 é [(M+H)"]
det ergent conposition for use in general household
hard surface cl eaning operations, or be fornul ated for
hand or machi ne di shwashErgmgip@7ati ons. In a specific
aspect, the invention provides a defergent additive
conprising the antim cropi al polypeptldes of the
i nvention and a surfactdany. The detergent additive as
wel | as the detergent position may conprise one or
nore ot her enzypesss as a protease, a |lipase, a
cuti nase, an anyl & Jbrbohydrase, a cellulase, a
pectinase, a manna i nase, a gal actanase, a
xyl anase, an oxidase ( NIch_ag achaccase), and/or a

per oxi dase (sucl}E;N OXI dase) .
S

4-[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-fluoro-phenyl)-4.5-dihydro-imidazole-

1-carbonyl]-piperazin-2-one hydrochloride was prepared from (4S,5R)-2-(4-tert-butyl-2-

ethoxy-phenyl)-4,5-bis-(4-fluoro-phenyl)-4,5-dihydro-imidazole-1-carbonyl chloride (example
12a) and 2-piperazinone (Avocado Organics) in an analogous manner as described in example

25. LR-MS: 561.4 [(M+H)"]
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In general the properties of the chosen enzyne(s)
shoul d be conpatible with the sel ected detergent,

W 20081109%- opt i num conpatibility with other erAymBERAES/005046
and non-enzymatic ingredients, etc.), and the
enzynme(s) should be present in effective anounts.

Prot eases: Suitable proteases include those of aninmal,
vegetable or mcrobial origin. Mcrobial originis
preferred. Chemically nodified or protein engineered
nmutants are included. Th rol gase may be a serine
protease or a netallo pr§¥§3g%—§preferably an al kal i ne
m crobi al protease or a trygsin-1like c¢pwot ease.
Exanpl es of al kaline proteasgs are subtilisins,

especi ally those derived f Bacil lus, e.qg.,
subtilisin Novo, subtl ar| sberg, subtilisin 309,
subtilisin 147 and %Suf I,silw 168 (described in VO
89/ 06279) . Exanpl es ol yYstm- | i ke proteases are
trypsin (e.g. of po ne ol—Hovi frenori gi n) #Md the

Fusarlun1pr¢TB@se b d i «w 89k 06270 and WD
94/ 25583. se uI @

eases are the
vari ants descrl bet:d in WO §2/ 19729, cNMD 98/ 201 15, WO

1

98/ 201 16, and WD 98/ 34946, espgchally the variants
with substitutions in one or nore 9t the foll ow ng
positions: 27, 36, 57, 76, 87, 97, 101, 104, 120, 123,
167 170, 194, 206 218, 222, 224, 235 and 274

ROS: 25 QASEHE 4| Sdboie-(4 &

- era; : g hvd ouide was prepared
from 1(43)@1&)93-(4&&4 w{gzl y 2 bﬂh@ﬁ;eﬁha‘nlygm ﬁum(acﬂuarc( §h€lﬂ?l)¥ln3 -dihydro-
ces | anugi nosa anuglnosus&lanone

1mldwledb§§gﬁ>r%ehlpﬂdﬁmxgsﬂedé@) 2 d -eerrhelin-3-yb 2 dipsr#ziin pil-e
(Oak{vﬁé@bﬁfdﬁcté‘ﬁnQE%Jlb%ﬁ@ g}aﬂné@@s Q6¢cliBabi: exaéaﬁra%o TRORES: 674.5

ase .g. from cal i genes or

[(M+pB udoalcallgenes (EP 218 272), P. cepacia (EP 331
376), P. stutzeri (GB 1,372,034), P. fluorescens,
Pseudononas sp. strain SD 705 (WD 95/06720 and WO
96/ 27002), P. w sconsi neBsarfiple®® 96/ 12012), a Bacillus
i pase, e.g. fromB. subtllls (Dartoh§ et al. (1993),
Bi ochem ca et Bi ophysica Act a, 1131 2™253- 360), B
st ear ot her nophi l us (JP 64/734992) or S. pumlus (WO
91/1 6422). O her exanpl ee | i pase variants such as
those described i ne\\»92/0 '49 WD 94/ 01541 , EP 407
225, EP 260 105, WO 9 ggt’ WO 96/ 00292, WO
95/ 30744, WD 94/ 2557870 95 141§3< WO 95/ 22£15, WO

97/ 04079 and, 30 97/@73\0‘( H,

et

CH,

H,C CH,

2-{4-[(4S.5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4.,5-bis-(4-fluoro-phenyl)-4.5-dihydro-

imidazole-1-carbonyl]-piperazin-1-yl1}-N,N-dimethyl-acetamide hydrochloride was prepared
from (4S,5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-fluoro-phenyl)-4,5-dihydro-

imidazole-1-carbonyl chloride (example 12a) and N,N-dimethyl-2-piperazin-1-yl-acetamide
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Anyl ases: Suitabl e anyl ases (al pha and/ or beta)
i ncl ude those of bacterial or fungal origin.

wahesimadd y nodi fied or protein engi neered nutBEII/BP20005046
i ncl uded. Anyl ases include, for exanple,
al pha- anyl ases obtai ned fromBacillus, e.g. a special
strain of B. licheniforms, described in nore detai
in GB 1, 296, 839. Exanples of useful anylases are the

(Oakwabd Pridaceinahiahéitgous mabh&4s Qdhted iMexaple 83 14R-ME: 632.8

? 23873, and WD 97/ 43424, especially the variants

[MAPtlh substitutions in one or more of the foll ow ng
positions: 15, 23, 105, 106, 124, 128, 133, 154, 156,
181, 188, 190, 197, 202, 208, 209, 243, 264, 304, 305,
391, 408, and 444. Cel| uExample3&yitabl e cell ul ases
i ncl ude those of bacterial gor fungal eglgin.
Chemically nodified or protlein engineered nutants are
i ncluded. Suitable cellulgsey include cellulases from
the genera Bacillus, Pseudogmnas, Humicola, Fusarium
Thi el avi a, Acrens p e g. Jhe fungal cel | ul ases

tsefens, Nycellophthora

t her nophi | a and Fusa DX Vs di scl osed in US

4,435, 307, US 5, 64878 63 - , 188, US 5,776, 757
and WD 89/ 09259. sp @
t he al kal i ne or I al I 1

‘oble cellul ases are

es havi ng col our care
benefits. Exanpl & of such cellu xsEs are cel | ul ases
described in EP 0 495 257, EP #C
WO 96/ 29397, WD 98/08940. Ot her exanples are cellul ase

¢n,372, WO 96/ 1 1262,
4-[(48 BRi) 8- Biss@Hrom6-phérns)e2 -0 st hud @ - etho MO IRAYIN-ARBihydB-ifhidazole-
1 carsggg3 1@ 3[421!25 gragmsésggs\;aggggpa ¥ %%5 %6 5)84;9 Msg-sbrzgg-p%gr?yl) g\%-tert-
butylE‘ze-et%éﬁaﬁ&fyi)% Gﬂx%&%qm%’dzbﬁbll @arpﬁ{ywmgﬁ&e@&%me 336%nd 2-

i nclude those of plant, bacterial fungal orig
plpememm(a‘iwoyad@twlgame&i iman Wlﬂgeummem n%@sembfadun amnsmla?@ LR-
anpl es of useful peroxidases include
MS: Bgf%ﬁg,gasefxfrom&)prinus, e.g. fromC cinereus, and
variants thereof as those described in WO 93/24618, WO
95/ 10602, and WO 98/ 15257. The _det ergent enzyne(s) nay
be included in a detergeé@iggﬁﬁgsition by addi ng
separate additives containi ngg one or no#e enzynes, or
by addi ng a conbi ned additive conprising all of these
enzymes. A detergent additi of the invention, i.e. a
separate additive

o S
N \’—/N
o CH,
HC  “cH,

1-carbonyl]-[1.4]diazepan-5-one was prepared from (4S,5R)-4,5-bis-(4-bromo-phenyl)-2-(4-
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or a conbined additive, can be fornulated e.g. as a
granulate, a liquid, a slurry, etc. Preferred
walzwengeyt additive formul ati ons are granul at eBGT/EPR005/005046

particul ar non-dusting granulates, liquids, in
particul ar stabilized liquids, or slurries.Non-dusting
granul ates may be produced, e.g., as disclosed in US
4,106,991 and 4, 661,452 and may optionally be coated

tert-bbwl-ﬂmtlhmwspﬂenyi\)m Skdihydre-iraidazol&Ex aapbory cbforidexexampiet i2byand

ter| e ene oxj de r oduct

(1 GRsPo S PR oaS ) hloR s PHHPLS: dessrihsg in grample 25

LR-MO@I5Bq(¥R80Y; et hoxyl ated nonyl phenol s having from 16
to 50 - ethyl ene oxide units; ethoxylated fatty al cohol s
in which the al cohol contains from 12 to 20 carbon
atons and in which ther d to 80 et hyl ene oxide

> units; fatty al cohols; g%?%?%%%cm; and nmono- and di -

and trlglycerldes of fatty Bici ds. Exampt es of
filmformng coating materjigls suitable for
application by fluid bed n| gues are given in GB
1483591. Liquid enzyne preparations may, for instance,
be stabilized by ® ohyol such as propyl ene
gl ycol, a sugar or ohol , lactic acid or boric

acid acco gig ds. Protec&gd
enzymes ma t he net ho
di scl osed i nPEP -rgeﬁt conposi tion of

t he i nvention may gnient form e.g., a
bar, a tablet, a powder, a granuke,CHa paste or a

liquid. Aliquid detergent may,pe\aqueous, typically
containing up to 70 % wat er and 0- 8 % or gani c

solvent non- aqueous The detergent CQ lOSLtI L
S, hex 5 et phemyl)ed.o-dily dro-lmtdazol-l-

v} -g-!g_tl o hééulf&ﬁ)l léﬁiyngplﬁe@mm @qjl%eﬁ%n‘érhy%bﬂehge @0d4rebared from

oni c and/or zwiteritonic. IThe surfactants are

(43,5R) i chilsi(§-bprmes ehenyhit2-6- ueetxbextyl@fethqnym}@nstlwtscdleyny@wxdazote-1-
10 carbo&gL&tlendeV%x%maplg (f#b:jo m&’ ééo dxtte%lla&e{ gl f)&%g)‘t dthydrochlonde

(exarAple AT i aunilagdBihanaecl dascribediiegxample 25. LR-MS: 773.3 [(M+H)"]
al kyl benzenesul fonat e, al pha-ol efinsul fonate, alkyl
sulfate (fatty al cohol sulfate), alcoho
et hoxysul fate, secondaryggiksiegsul f onate, al pha-sulfo
fatty acid nethyl ester, alkyl- or al kenyl succinic
acid or soap. \Wen i ncl uded ¥ her ei n t R& detergent wil |
usual Iy contain from about &2%to about 40% of a
non-ioni c surfactant such s &l cohol ethoxyl ate,
nonyl phenol et hoxyl at e, _al Ry#pol ygl ycosi de,
al kyl di met hyl ani neB%i@e oxyl ated fatty acid
nonoet hanol am de, fatt

N 0 CH
— /\ ‘\bw
o] N NL/N
\_/ 0
0 CH,
HC™ Nen,
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aci d nonoet hanol am de, pol yhydroxy al kyl fatty acid

am de, or N-acyl N-alkyl derivatives of glucosam ne
wd Jogb/umasn des"). The detergent may contai n 0- GBCIERN0005046
det ergent buil der or conpl exi ng agent such as zeolite,
di phosphate, triphosphate, phosphonate, carbonate,
citrate, nitrilotriacetic acid,
eth%lenedlan1netetraacetlc aC|d

from ms;m) 6 6-tiE- hrbnﬁmhen)ppﬂymmbutﬁmmhbmp}mnyl) 4,5- dlhydro-

1m1da(€]p %(%Htgnygﬁg)gg% e‘él Osqg\ﬁlﬂ)ﬁ%&vh‘g%ﬁg%r rl? i-g-plpez'azmp 1 y}/ethanone

(Oaw%dﬁfbﬂnmkm lah @hd1SgoNs MshAte)as dBRtNddVh RYArhpIe d8Z DREVS: 794.3
ol ycar boxyl ates such as polyacrylates, maleic/acrylic

0W+§édd copolynmers and |lauryl methacrylate/acrylic acid
copol ynmers. The detergent may contain a bl eaching
system whi ch may conprise a H2O2 source such as
perborate or percarbonat ExamhpleBd may be combined with a
peracid-form ng bleach activator such ag,
tetraacetylethylenedlan1ne or
nonanoyl oxybenzgnest f onatg natively,the

O

bl eachi ng systen1': Q$%pxyacids(o; efgththe
e enzyne(s) o e

ami de, inide, ofCsu

e.g., a polyol sdchas pho Y- egcoI or glycerol, a
sugar or sugar al cohol, ic acid, boric acid, or a
boric acid derivative, e.g an aromatic borate ester,
or a phenyl boronic acid '
4-f ornmyl phenyl boronic acid,

and the conposition may

be formul ated as descri bed |ﬂ\e g. WD 92/19709 and WD
92/19708. The detergent may aFf80 contain ot her

i y%r(j; m(’}ldazole-
1-carboiRD)-EiP SraFia-2-@iel waspd¢pacesl fesin @@5’11)82 (@mrtLblsylszaahdxy:\;gmenyl) 4,5-

ant | edeposi tion. agen
bis-(s Sl ne Pl Sk i Btalerd GABPEY S\ apele 120 and 2-
pxperﬁﬁﬁéﬂes(ﬁvbe@ %Q{ﬁ@s;) irPdn ARIJg8iPRanret ad desdtibellif EQMple 25. LR-
conte in the detergent conpositions any
MS: &Rz§ +Ha)nbl t he antim crobial polypeptides of the
inventlon may be added in an anount corresponding to
0.01- 100 ng of enzyme protein per liter of wash
liqour, preferably 0.05-10 ng of enzyne protein per
liter of wash liqour, nore preferably 0.1-5 ng of
enzyne protein per liter of wash |iqour,
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and nost preferably 0.1-1 ng of enzyne protein per

liter of wash liqour. The antim crobial polypeptides
wmtoosmmosavent i on nmay additionally be i ncor porEtREP2005/005046

the detergent fornul ations disclosed in WO 97/07202

which is hereby incorporated as reference. The present

invention is further described by the follow ng

exanpl es whi ch should not be construed as linmting the

scope of the invention. EXAMPLES Chenical s used as

buffers and substratezngéﬁﬁﬁgggerciaI products of at

| east reagent grade val uati on of

antimcrobial activity A range ob antiam cr obi a

pol ypepti des, which are variant se&wSEQ IDNO1, were

expressed jp Ecncoli TCPl I{Uﬁi%ogen) usi ng

ar abi nose as>

I nt ernati ongd

m nor nDdificat

pol ypepti de he|

i nhibition 0 \&Hé hJ

tion WO 00/73433 (with
on of the antim crobial
esyl ted in growth

. Briefly, freshyovernight
cultures grown in RMnedi um contai ni ng 0. 2@6glucose
and anpicillin (100 ) were diluted 300-fold into
150 mcroliter of RMYaedfum containing 0.2% gl ycero

ndycer, 53/ di spTosed in Exanple 1 of

mcrotiter plate and inoybated at 37 degrees Celsius
with vigorous shaklng Tﬁ% gromﬁh curve was nonitored

5 yll- [@%-Iﬁbmﬁﬁmfé@ ethd1) tt@;w&&n(-s@ﬂ xhemaﬁdneggdromloﬁ @hs }srépared from
BAD/ gl | | vect or scat al ogue nos
(45,5Ro- i BR YR b RO b - o mY RBSHDr b i Bpidszole-1-
carboggpem&hde mﬁog_le P3L) YRS 1 ¢ @Mﬁgmo@g@pghmm dihy &Rhlmde

asur enent each sanple divide e end p0|nt
(exampda d Urivrap analogavainraderfas desceidbd i cxompki 23 AR-Mie 66ﬁ>ﬁtfél\é+H)+]
vector and nultiplied by 100. The fornula is the
follow ng: sanple OD -blank OD 1- c¢100 control vector

10 OD- bl ank OD Example 36
Chiral
A
HC._ /b f’\';>’
NS
HC
HC O =cH CH

|\

CH

2-{4-[(4S.5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4.5-bis-(4-ethynyl-phenyl)-4.5-dihydro-

imidazole-1-carbonyl]-piperazin-1-yl} -1-morpholin-4-yl-ethanone hydrochloride was prepared

from (4S,5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-ethynyl-phenyl)-4,5-dihydro-
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where "blank OD' corresponds to the OD of an enpty
well. The am no acid substitutions conpared to SEQ ID
WONED03/11098nd t he antim crobial effects of the PCI/EP2005/005046

correspondi ng pol ypeptides are listed in Table 1. The

wi | dt ype was included as a standard in each

experinment. Table 1. Novel C S-1m dazolines This

invention is related to at | east one compound sel ected
imidafwlcm-earb@wﬂ) dnlnddm(fexafrmlmq ahd dmmarpilipkeykrBppetazmal -lylethanone

t salts.there rei.n Xi, X2 v Rl

OaicfiEHBORRS {8 80 praest®h e T SisgrPecip ety Ao LR 6s6.6
[(M+HYTpounds are believed to inhibit the interaction of

MDOMR protein with a p-53-1ike peptide and have

antiproliferative activity. p53 is a tunor suppresser

protein that plays a cengfalpid®e in protection

agai nst devel opnment of Cﬁﬁﬁé%“iit guards cel lul ar

integrity and prevents thefpropagati &f?of permanently

damaged clones of cells b e induction of growth

arrest or apoptosis. At t Dl ecul ar level, p53 is a

transcription faqﬁo i n activate a panel of

genes inplicated Tn ation of cell cycle and

apoptosis. p53 is a ¥ | cycl e inhibitor which

is tightly regqgul at A at X he_cellular |eve

MDM2 and p53 forma f thréf’loop MDM2 can

bi nd p53 and i nhi /i t s\ to transactivate

p53-regul at ed gerres. ddi tion, MDM2 nediates the

ubi qui ti ndependent degradai|o~C@f p53. p53 can

activate the expression of Hhe NDM2 gene, thus raising

the ceIIuIar IeveI of NDNE proteln ThIS feedback
2 cgihoxa -4 , nvl 4 Srdihvdsegimidazole-

4- _
BT P T e e

bis- (%dilbroq;lch)d)-ﬂégdjhmoomdﬂwe-ﬂ aiartwny)lfchm (mrr;p&su(mﬁq 2-

ncer.s Fre occurki

piperipant g RS PAIBIEETEEh P RpSRRER oGl AR ost {0 8G9 Lr-
MS: $9353 Hvedl) have been shown to affect MDMR protein

degradation. Inhibition of MDM2-p53 interaction in

tunor cells with wild-type p53 should lead to

accunul ati on of p53, cel Exmygk 8garrest and/ or

apoptosis. MDM2 ant agoni Sts, erefore, can offer a

novel approach to cancer theflapy as S|n@Fe agents or
[ [ [ ect rum of ot her
antitunor therapies. The fg pility of this strategy
has been shown by the use of_#h fferent macronol ecul ar
tool s for inhibit#er NQ&Q R53 interaction (e.g.
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anti bodi es, antisense oligonucl eoti des, peptides).

MDM2 al so bi nds E2F through a conserved bi ndi ng region
woemopbBIwnd acti vat es E2F- dependent transcri ptRCIMER2H05/005046

cyclin A, suggesting that MDM2 antagoni sts m ght have

effects in p53 nutant cells. Wlls et al. J. Og.

Chem, 1972, 37, 2158-2161, report synthesis of
4|mdazolt|nes Hu?ter et al . o Can J. Chenl, 1972 Vbl

L-carlHORTAS mm@ HBSs md B%Hx @s %RP QL@ lté’rt an %m&g %ﬂenyx)

chem nce
4,5- b@ﬂé&bkﬂr@ipherlb@)%ﬁ dmydmilmdazmlzil}carlz@m'hddome (akamﬂallzd) and
avi 980- 8 4

(LA oe (TR prddUBy B e Bhade e A6y fyptample 25.

LR-MB667.34(M+Hy"]t he preparati on of EDTA derivatives. EP
363 061 to Matsunoto reports imdazoline derivatives
useful as inmunonodul ators. The conpounds were
i ndi cated to have | ow t g gidiy3g Tr eat nent and/ or
prevention of rheunatoid‘ﬁ?ﬁﬁrrfis, mul tiple
sclerosis, systemc |lupus, ®rythemat Afdes, and
rheumatic fever were inplieated. WO 00/ 78725 to
Choueiry et al. report a od for making substituted
am di ne conpounds, ,ang ate that im dazoline-type
compounds may e usef >%e treatment of diabetes
or relatedugbseases [ aired gl ucose
di sposal

g& Bl t enber 9! 2003 and
US 6, 734, 302 |s§ued-#gg 1 004 di scl ose rel at ed
racem c cis-imdazo es.'ghe i nvention

provi des at |east one co of formula I and the
pharmaceutical ly acceptabl e, gak#,s and esters thereof
wherein X1, X2, X3 R, Yi, ‘ahd Y2 are as herein

4S8 ‘?‘f- 5-' ) fgldf dro-imidazo]-1-
1]- -thtbardMPoryb8thiyNipipyedazini- l-methaminbh almehlandb was prepared from

(45,5872 GERR DG R DREL o TG PG R DT T azole1-

carbody I dhictideFexdn i€ 1 7B Rhd @QZ-M&thésuﬂl@hﬁBt‘hyl)% ga’émk@ dihydrochloride
approxi mately 100 fold greater than a

(exanpxéﬁﬂ)d@ an Pﬂale&quﬁ meass deserped intgrampleZgnpHaNes 685 3 [(M+H)"]
denonstrate nechanistic activity. Incubation of cancer
cells with wild-type p53 | eads to accunul ati on of p53
protein, induction of p5SBxammleldted p21 gene, and cel
cycle arrest in Gl and & phase, resy|ting in potent
antiproliferative activity ggainst wld-type p53

N 0™\ CH

CH,
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cells in vitro. In contrast, these activities were not

observed in cancer cells with nutant p53 at conparabl e
wamopolwagh concentrati ons. Therefore, the acti VRATYER005/005046

MDM2 ant agonists is likely linked to its mechani sm of

action. These conpounds can be potent and sel ective

anti cancer agents. The present invention provides at
4Ieast. one conpound of fornu{a I and the

Zr‘o(ﬁg ﬂgal%l Eﬁlggde was prepared
from (49, 5R)i@f(6ﬂt—l‘t-byﬂyl Mthbkwphényb);—{XBisi(s-chbkcephemdl)M ﬁmhtyhtb-

mio SR e53550 3l B S 0FE LS ALV ctnen

(OakG/068 Pﬁidua@) 1ﬂfan hﬁ@lbgtgs Panh &8 ldestrib ki, exAmple 28N LRANK: 706.4
C(X Xs)-X; with the proviso that when X2 is

KN“ﬁ?drogen hal ogen or lower alkyl, X is -C(X4Xs)-X ; X
and X are | ower al kyl and can be connected together to
forma cycloalkyl; X6 is selected fromthe group
consi sting of |ower al kyExampladd, - CH2- OH
-CH2- O- | ower al kyl, -CH2-O- | owergal kyl supstituted by
| ower al koxy, -C(O X7, and - CH2-NX8X9; X7 is sel ected
fromthe group consisting of hxy, | oner al koxy,
nmor phol i no, and - NX8X ;4X8_and are i ndependent |y
sel ected fromthe group c s;lng of hydrogen, | ower
al kyl, Iower alkyl substi | ower al koxy or

cyano, and | ower al ko 2 are I ndependent |y
selected fromth gfgfy\E?ngf [ of d¢mal ogen, cyano,
and acetyl ene; Hg~ l e ro

of piperidinyl sub$tituted by uf

e group consisting
or six menbered
het erocycl e, piperidinyl substl d by -NX8X ,
andwherein n = 1 or 2, R can
substituents selected fromthe group consisting of

/& one or nore
2-(4-WMS[SQGGYE-Bibx(mrchhvw@herﬁ)lkzﬂﬁjd*bﬁd Himeitea-nkeh vRR2 - ethiok (prdhy1]-4.5-

_and -S2-1ower alkyl; R2 is selected fromthe group
m&emﬁgﬂmmm&ﬂaw@ﬁﬂm@%mwﬁ from

(4S 5]{?:5(4@1&5 éﬁ%&%dygvgs d@k&ﬁd dlmel}l?l %@Q 3' ﬁ&ﬁ%z@bﬁ% Vi]-4,5-

dlhychpkmidazols(bzcangchlonde (example 12¢) and 3-p1perazm 1yl-propionitrile
(example 16f) in an analogous manner as described in example 25. LR-MS: 703.4 [(M+H)"]
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R3 is selected fromthe group consisting of five
menbered heterocycle, |ower al kyl, |ower al koxy, and
wo moenioadkyl substituted by | ower al koxy; R4 iBECT/EP2005/005046
sel ected fromthe group consisting of hydroxy, |ower
al koxy, norpholino, and -NX8X9; Preferred conpounds
are conpounds of fornmula I wherein Yi and Y2 are each
i ndependently selected from-C and -Br. Further
preferred conpounds are conpounds of fornula | wherein
R is piperazinyl substityted.by,oxo or |ower alkyl
substituted by R. Al so gﬁ%@%ﬁgéd conpounds are
conmpounds in which the two hydgogen atwers of the
i mdazoline ring are in a ci onfiguration to each
ot her. The conpounds may be | racem ¢ form and may
be optically active. ably, the absol ute
stereochem stry at the | atine ring of formula
is S at the 4-position_and N the 5-position. Such
conpounds are for P
[ (4S,5R)-2-(4-ter Buf\-)d/NZ‘\éth
uor o- phenyl ) - 4, 5- df*hydr oi i dax

=N
ph®hyl )-4, 5-bis-(4-f

lu

1-yl]-[4-(2-nmet hanesul f onyl "étyl ) - pi per azi n-

1-yl]-met hanone hydrochloridgo CH,

4-1 (4S, 5R) - 2- (4 tert-ButyI 2net hoxy- phenyl ) -4, 5-bis-(4
-f

hydr0|n1dazoye-

x lymethyl)-2-ethoxy-phenyl]-4.5-
olamifle éggﬁreﬂ?&pﬁbﬂl "4 3R, 5-bis-
(4-chlprc-@htmdy21[5 pqypm dznquhyl 1ne]lhyl) -2- ethoxy-phenyl] 4,5-dihydro-imidazole-1-

anone. h
carboy oLl 10 i P RRRIET LSRR Pt rop aseipeqes
mannef 4s ddstritied-ip Beamyple 25, ERLMSy&IW@ [Mﬂ;’ql e-
1-carbonyl j-pi perazin- 1-yl }-N, N-dinethyl-acetan de
hydr ochl ori de; ‘
4-1(4S,5R) -4, 5-Bi s-(4-br apRanyl ) -2-(4-tert-butyl -
ethoxy-phenyl)-4,5-dihyd;%g%gaagole-
| - car bonyl ] - pi perazi n- 2- one;
| -[(4S, 5R) -4, 5-Bi s-(4-brono-phenyl )-2-(4-tert-butyl -
et hoxy- phenyl) 4, 5- dlhgdfOlﬂ]a pl e- 1-carbonyl]-]
1, 4] di azepan- 5- one;%*

4-bro 'b 2-(4-tert-butyl -2-et
i hydreim da -

&gﬁ& - th pig@razin-
c

Chiral

[ (4S,5R)- 4, 5-Bi s-
hoxy- phenyl ) -4, 5-
1-yl]-[4-(2-netha
1-yl ] - net hanone Sydoo ri de;
2-{4-[(4S,5R) -4, 3-Bi s- (4- brom& yl)-2-(4-tert-butyl
- 2- et hoxy- phenyﬂ% 4, 5-di hydr i azol e-

/R

2-(4-{(4S.5R)-4.5-Bis-(4-chloro-phenyl)-2-[5-(cyano-dimethyl-methvl)-2-ethoxy-phenyl]-4.5-

dihvdro-imidazole-1-carbonyl}-piperazin-1-v1)-N.N-bis-(2-methoxy-ethyl)-acetamide was

prepared from (4S,5R)-4,5-bis-(4-chloro-phenyl)-2-[5-(cyano-dimethyl-methyl)-2-ethoxy-
phenyl}-4,5-dihydro-imidazole-1-carbonyl chloride (example 12¢) and N,N-bis-(2-methoxy-
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1- carbonyl] - pi perazin- 1-yl} -1-nof
hol i n- 4-yl - et hanone hydrochl ori de;
WOoRgo§/409%R) - 2- (4-tert - Butyl - 2- et hoxy- phenyl ) - 4G P2907/8D5046
- et hynyl - phenyl ) - 4, 5- di hydr oi m dazol e-
| - car bonyl ] - pi per azi n- 2- one;
[(4S 5R) 2-(4-tert-Butyl -2- ethoxy phenyl ) -4, 5-bis-(4-¢
yl - phenyl ) -4, 5- di hydr oi m dazo
ethyl)rl-gﬂpfnam Iy %tanmlfe@mniﬁw létaﬁym)lo&ﬂuwaa%rﬁs Aesgribed;ipt
n e
exmmﬁ@?g F(Q%@52§ ZR(iq?grt-Butyl 2- et hoxy- phenyl)-4,5-bis
- (4- et hynyl - phenyl ) -4, 5- di hydro-i m dazol e-

1- carbonyl | - pi perazin- 1= le 44
- 1- nor phol i n- 4-yl - et han chl ori de;
4-1(4S, 5R)-2-(5-tert-Butyl - 2- et Boxy- phewsl ) -4, 5-bi s- (4
- chl or o- phenyl ) - 4, 5- di hydr oi m ol e-
1-carbony|]-piperazin-2-one

1 -[(4S,5R)-2-(5-tert-B - eTfioxy- phenyl ) -4, 5-bi s- (4
- chl oro- phenyl ) -4, 5-di hyd oIe-

| -carbonyl]-[1I, 1%|azep

[ (4S,5R) -2-(5-te

hl or o- phenyl ) - 4&5{d dﬁo*n1 az

1-yl]-[4-(2- nethanesﬁlfonyl &t hy

1-yl ] - met hanone hydrochl ori de*®

2- {4[(48 5R) - 2-(5-tert-Butyl - 7
- (4-chl oro- phenyl ) -4, 5- dlhydr04n1dazole-

1- carbonyl]-grgerazhn- 1-y|}

from @sasmmws%rqhimpm@»f Entchonmydimepivberetuh-Ethgky pheny-4,5-
d1hydE) krg H%{oﬁeg?%%b%ﬂ}lgﬁ!gnde ei(ammeol r28) ap )r/rre)thoiiy I\%—m(e )yl -2- Om%prazm 1-

yl-acdi@hidy examipley1 6b) i a&td’m@bogmimngﬂn}er as4de5crd1eh yrdexaiphe 2t ZIoR-MS:
i nyl} -piperazin- 1-yl)-acetam de;

691.3 ﬂvﬁ- 4S, 5R) - 4, 5- Bi s- (4- chl or o- phenyl ) - 2-[ 5- (cyano-d
met hyl - net hyl') - 2- et hoxyphenyl ] - 4, 5-di hydro-i m dazol e-
1- carbonyl } - pi perazin-
1-yl)-N N bis- (2 nethoxy_§¥m¥1i§ acet am de;
2-(4-{(4S,5R) -4, 5-Bi s- (4-chl oro-gophenyl ) wér [ 5- (cyano- di

nethyl-nethyl)-2-ethoxypheny|]-

4

, 5-di hydro-i m dazol e-|1 -carbo - pi per azi n-
[ -yl)- N—nethoxy N- et hyd ta e;
2-(4-{(4S,5R) -4, 5-Bi s- (4\§:;bmo phenyl ) - 2-[5- (cyano- di
met hyl - met hyl ) - 2 et hoxyphe ]T/7
4, 5-di hydr o- |n1d§£ole- /‘qarb } ppiperazin-
| -yl)-Nisopro ML{ e; O
2-(4-{(4S, 5R) - |9 (4 chI yl)-2-[5-(cyano-di
met hyl - met hyl ) - 2- et hoxyphenylhe

2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[5-(cyano-dimethyl-methyl}-2-ethoxy-phenyl]-4.5-
1-yl ]-N-methyl

dihvdro-imidazole-1-carbonyl} -piperazin-

-acetamide was prepared
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4, 5-di hydro-i m dazol e-|1 -carbonyl} -piperazin-
[ -yl)-N(2-cyano-ethyl)-Nnethyl acetam de;

WQR20084{00%S, 5R) - 4, 5- Bi s- (4- chl or o- phenyl ) - 2- [ 5- KCYRP0031005046
met hyl - net hyl ) - 2- et hoxyphenyl ] - 4, 5-di hydr o-i m dazol e-
1-carbonyl} -piperazin- 1-yl)-N(2-nethoxy-

1- et hyl -ethyl )- acetam de;

2-(3-{(4S,5R)-4,5-Bi s-(4-chl oro-phenyl )-I-[4-(3,5-dinme
from (4$yﬂR)r$é>b@sz(dHéﬂo¢o<pa¢rbd>h%r[§ (cypigpdimestiyhraethyl)-2-et oxy-phenyl]-4,5-
d1hydro “S‘ltdg%g(i% ll%) ébr?gyl c'hl}éﬂé?%xafng[eolgc %Iﬁltcﬂg-l%)gyolpgl-N methyl-2-piperazin-
1-yl-dctainfdeSekdthplé 1 6¢)Bh an frklagobomannn enydsyribed in example 25. LR-MS:

- (4- et hanesul f onyl - pi perazi ne- 1-carbonyl) -
703-43[,(1\%+B‘Sﬁydr o- | Hi m dazol - 2-ylI ] - 4- et hoxy- phenyl } - 2- met hy

| -propionitrile;

N-[2-(4-{(4S,5R)-4,5-Bis-(4-chl oro-phenyl)-2-[5-(cyano

-di met hyl -nmet hyl ) - 2-eth

4, 5-di hydro-i m dazol e- 1- carbonmi} - pi pekazi n-

1-y|)-ethy|]- hanesul f onani de;\

2-(3-{(4S,5R) -4, -BISO(4 chlor& phetyl ) -1 - [ 4- ( 3- net han

esul f onyl - propyl ) - nel o
carbonyl ] - 4, 5- di hyfl %zolyl} 4- et hoxy- pheny
[)-2- et hyl - proplonltrl

2- (3-{(4S, 5R) - 4, 5- Bi s- (4-£R or BFphemyt§4 | - [ 4- (2- net han
esul fonyl - et hyl ) - pi per g
H i m dazol - 2-yl }
- 4- et hoxy- phenyl ) - 2- net hyl - EFD
2-(3-{(4S,5R) -4, 5-Bi s- (4-chl org phenyl)-l-[4 (2-m f
hol i n-4-yl - 2- oxo-et hyl ) - pi per@zi ne-
1- carbonyl] -4, 5- dihydro- 1H i m dazol - 2-yl }

2-(4- {(486MBBHGFWII - aodiintettivi-grethyl)-2-ethoxy-phenyl]-4.5-

.

e&h wbk -4BLHe @@m&-o ¥Y1)-2 héfﬁtrﬁ‘éth mab Cb@n -
pmp&ﬂp 4SQ5R é %4 tgrt- %:-*)eﬁﬁg?s phenyly ﬂ Y
‘W

phenyl&,-mSO(ilby(Hﬁgwyjayolg 15‘@&@ higride{exaginie 12¢) an(l N- (2-cyano etsxyl)-N-

4

meth%]-?[:- p?%gé Lﬁfé"%&?ﬂ dd %xgm @%{i’)‘/ g afl %Eag%/dug Enearr]lwr as desaned in
examplel25c HIRMS: JheA(N+H)'5- di hydr oi m dazol e- '

1-carbonyl j - pi perazin- 1-yl}-N, N-di net hyl - acet am de

hydr ochl ori de;

| -[(4S, 5R) - 2- (4-tert - But gkamdpletdhoxy- phenyl ) - 4, 5- bi s- (4

- chl or o- phenyl ) - 4, 5-di hydr oi m dazq| e-

| -carbonyl]-[I, 4] di azepan-5-one h dr ochl of I"de;

4-[(48,5R)-2-(4 tert-Butyl -2, 5-dienhoxy- phenyl )-4,5-b

s- (4-chl oro- phenyl ) - 4, 5-@|hyor0| azol e- 1-carbonyl ]
pi per azi n- 2- one hydr ochl or @ :
(4S,5R)-2-(4-tert-Butyl - Q(ﬁ9xy phenyl ) -4, 5- bi s-
4- chl or o- phenyl ) -4, 5- dlhydR0|m

zolo_\

Hemg /\( \\(\L/ \g
HC
V4

[
(
oy
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1-yl]-[4-(2-met hanesul fonyl - et hyl ) - pi per azi n-
1-yl]-nmet hanone hydrochl ori de;

W@R20084{00%S, 5R) - 2- (4-tert-Butyl -2, 5-di et hoxy- phstwyEp2045/@5046
- bi s- (4-chl oro- phenyl ) -4, 5- di hydro-im dazol e-
1- carbonyl j - pi perazin- 1-yl}-1-norpholin-4-yl-ethanone
hydr ochl ori de;

(fs 5@

- 2- (4 tert gutyl 2 5 dlethox -phenyl) 4,5
‘ i : henyl

dihvc?]rglrg 0 % i cﬂb&%’i}aﬁ&amﬁ lyhi NMZ'%QIMW mqetlﬁ? g%h@ﬁ] acgtam1de was

prepdrecﬂ fréﬁ, (ER)SRZ-4(54b1E¢4-bhle yﬂenﬂ,)-a-[d+(eydn09dymmglﬂylét)1ylé-25etﬁbxy-

h -4, 5-di hydr o
pheny1 455 Gy Gl Rl b O e RRreie LA apd No2-methoxy-1-
methﬂeil'(y‘})ﬁ-%@era%rr( fLyI &fetanﬁﬂlé ¥kardplet1BPYnRAABYdus TanBeisteédibed in

chl or 0- phenyl ) dj hydr oi mi dazol e-
exm@ﬂ%%ﬁbbﬂﬁﬂ? ﬁHKM:ﬁQd 1-carboxylic acid tert-buty
ester;

I.{4_[(4S,5R)-2-(4-tert-ButyI-2-ethoxy-pheny|)-4,5-bis
- (4-chl or o- phenyl ) - 4, 5- diBxguwipleidsi dazol e-

1- car bonyl ] - pi perazi n- 1-y|} - ehanone hydrochl ori de;
[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-c
hl or o- phenyl ) - 4, 5- di hydroi nm d -

1-yl]-[4-(2-met hoxy- et Qyl I peeazi n- 1-yl]-nmet hanone
hydr ochl ori de; :

[(4S,5R)-2-(4-tert- etv/%y phenyl)-4,5-bis-(4-c
hl or o- phenyl ) - 4, di hydroi m d I-o

1-yl]-[4-(2-hydro e ~Q(aer n- c& yl ] - met hanone
hydr ochl ori de; N

[(4S,5R)-2-(4-tert- Buf?l-z et -phenyl)-4,5-bis-(4-c

hl or o- phenyl ) - 4, 5- dlhydr0|n1da en, 1-yl ] - pi perazin-

1-yl - met hanone hydrochl ori de; N

| -{4-[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis
2-(3-{(45. SHOL 05 Bi phechidrh-phelyl Bl 1443, 0iditheta 70k &xazole-4-carbonyl)-piperazine-
1-carban J-p|oera2|n- 1- I} 2 ne%wox - et hanone;

l-ﬁx[:_agggl-é@_l dra- 14 ; cthox nyL) ] propionitrile was
| . -
prepf}'e@ ?I‘Brrﬂlag ?%{)-)I’? Séfbrng)'gs 'cgl)ﬂsrfe ?ﬁeﬂ}'g%ffgp(;%anopc}lrggtrh ]Z{nﬁthlyl) -2- Tthoxy

phengt]{rﬂaﬁdmerdtwldndnzhleolr-cajbonyl chloride (example 12¢) and (3,5- dxmethyl-lsoxazol-
4-yl [ 1@%8@51?# :e)ﬁiﬂge;th%l%éé {]e%#{r}éire OII%M%toaglg )é%loggl%nrxar)nerd' asd Rl &ample
25. LRS- T18- X BM3-H3 ]t ri f | uor o- 2- hydr oxy- propyl ) - pi perazi n-
-yl ]-nmet hanone hydrochl ori de;

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

- (4-chl oro- phenyl) -4, 5-di hydr oi m dazol e-

1-carbonyl ] - pi perazin- 1-yl} -butan-2-one

hydr ochl ori de;

[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-c

hl or o- phenyl ) - 4, 5- di hydr oi m dazol -

1-yl]-(4-pyrrolidin- 1-yl-piperidin- 1-yl)-methanone

hydr ochl ori de;
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3-{4-[(4S,5R)-2-(4-tert-Butyl - 2- et hoxy- phenyl )-4,5-bi s
-(4-chl oro- phenyl) -4, 5-di hydr oi m dazol e-
wO 200am 9oy | | - pi perazin-1-yl} -propionic acid PCT/EP2005/005046

hydr ochl ori de;
3.{4-[(4S,5R)-2-(4-tert-Butyl - 2- et hoxy- phenyl )-4, 5-bi s
-(4-chl oro- phenyl) -4, 5-di hydr oi m dazol e-
| - carbonyl ] -pi perazin-l-yl}-propionitrile
hydr ochl ori de;
2-{4-[(4S,5R)-2-(4-tert- %Xeug-ethoxy-phenyl)-4,5-bis
-(4-chl oro-phenyl) -4, 5- g hyarorm dazol e-
1-carbonyl - pi perazin- 1-yl} -“facetani de hydrochl ori de;
N-tert-Butyl-2- {4-[(4S, 5R)- 4-tert-butyl -2-et hoxy-
rhenyl ) -4, 5-bis-(4-chloro-p l) -
4, 5-di hydro-i m dazol & -arbgnyl]-piperazin- 1-yl
}-acet am de hydrochl orig V/<
{4-[(4S,5R) - 2- (45 ept - tyI -
4- chl or o- phenyl) di
1- carbonylj-plperag?ﬁL\z }
hydr ochl ori de;
[ (4S, 5R)-2-(4-tert-Butyl - 2%? 0
hl or o- phenyl ) - 4, 5-di hydr oi m
1-yl]-[4-(2,2,2-trifluoro-etiyl)-pi perazin-
1-vyl nethanone hy roc Iorlce, ) )

2-{3- 1 1-(4-¢ onyl-piparazine-L-c nyl).4.3-

dihydfd- Hﬁ%i&i&%&w 14 éh h @} DL HAE Al propionitrile was Frepared from
= . - uor o- pr opyl ) - pi per azi n- - et h

s, SMﬁéalshgﬂdqﬂ@@rpmbpmde -[5-(cyano-dimethyl-methyl)-2-ethoxy-p enyl] 4,5-
( 3 t A .
d1hyd{ﬂ 16n§g§z%ﬁeﬁy§r%oﬁﬁ gﬂlgﬁﬁé %@r a %@&B%dﬁh&ﬁ%egu'lfbn% Rbec‘ra)(_lﬁe
(exampleyl4)) irf dn areddppnesahied ayﬂesmlp&nanxampl&%l LRAMSHaR2EM+H) ]
4-[1(4S,5R)-2-(4-tert-Butyl -2-et hoxy-phenyl)-4,5-bis-(4
- chl or o- phenyl ) - 4, 5- di hydr oi m dazol e- 1-carbonyl]-
1- (2- met hanesul f onyl - et hgylahmpR IET azi n- 2- one;
| -{4-[(4S,5R)-2-(4-tert-Butyl-2-ethoxy- ghenyl) 4,5-bis
- (4-chl or o- phenyl ) - 4, 5- di hydr oi Ifi dazol e="

_thoxy phenyl ) -4, 5-bis-(

dao\
toﬁ&trlle

B%/-phenyl)-4,5-bis-(4-c

1-carbonylj-pi perazin- 1-yl} - - di net hyl

- but an- 2- one hydrochlorlde

[ (4S,5R)-2-(4- tert-Buty th phenyl ) -4, 5-bis-(4-c
hIoro phenyl ) -4, 5-di hydr %z%ﬁ

1-yl]-[4-(3-net hanesul f onylkyg\pera2|n-

1- yI] met hanoneohywdr G|

2-{4-[ (4S, 5R) - 2- Zs4 terts 2 oxy-phenyl)-4, 5- bi s

- (4-chl or o- phefifl )2 4, 5- dlhydrég
1, 4] di azepan-1-yl} -1-norphol i
hydrochlorlde 0
2-{4-[(4S,5R) -2-(4-tert-Butyl M-et hoxy-phenyl)-4,5-bis
N-[2-(4 f& RO ﬂﬁ%yclhioro-nﬁgf%bzf-F%r-&&saodmﬂﬁ]..ni'amﬂgmi-bﬁenvn-
1, 4julazepaﬂ- - NFdT et Nyl -acet am de
4,5- dllh arbon 1 -pi erazin 1-yl)-ethyl]-methanesulfonamide was prepared

from L“I%oﬁﬁisﬁ B}NF‘)Ch rgph? Qé#—&f—{ﬁ%rgo%ﬁeﬁ@m}'eltﬁﬁ)A-'z-%t'h%i&-bﬂgﬁyﬁ-4,5-

dihydro-imidazole-1-carbonyl! chloride (example 12¢) and N-(2-methanosulfonylethyl)-

zol e- 1-carbonyl]-[
- et hanone
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1-yl]-[4-(2-nmet hanesul fonyl -ethyl)-[ 1, 4]di azepan-
1-yl]-nmet hanone hydrochl ori de;
wOR0241049d ( 4S, 5R) - 2- (4-tert-Butyl - 2- et hoxy- pherg/ir2005605046

bi s- (4-chl oro- phenyl ) -4, 5- di hydro-i m dazol e-
1-carbonyl ] - pi perazi n-1-yl} -ethyl)-nethanesul f onam de
hydr ochl ori de;
2-{4-[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis

piperazide Inhirochberidedenamplel2 5 idlahatiogons tamek es described in example 25.

Ebhkiﬁﬁﬁgﬁg%%%ﬂgLs?LﬁﬁL?hyl-acetanide hydr ochl ori de; 4-

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

droxy- 1, 1-dinethyl-ethyl)-

phenyl ] - 4, 5- di hydr o- i ni d&¥asmle Si- car bonyl }

- pi perazi n- 2- one; hiral

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

droxy- 1, 1-dinethyl-ethyl)-

phenyl ] -4, 5-di hydro-im - -[ 4- (2- met hanesul f on

yI-ethyI)-piperazin-l-gfﬁfﬁékha'mne hydr ochl ori de;

2-(4-

{(4S,5R)-4,5-Bis-(4-¢ Ncﬁﬁx-ph

droxy- 1, 1-di met% hy\) "

- di hydro-i m dazgd €, 1-carbonyl }-

1-yl)-1-norpholin-4-yl-ethanon

{(4S, 5R) -4, 5- Bi s- (4-chl oro-phen

droxy- 1, 1-di nethyl et hyl) - 4

phenyl ] -4, 5-di hydro-i m dazol e- 1-carbonyl }-pi perazin-
2-(3-K(48I5RIM: 3¥Bid°((4)0hldkb-ﬂh¢ﬂﬂ/)l- B%(Mbﬁiendswm-bf@y )merazme- 1-

ydrochl ori de; 2-(4-
o 2- [ 2- et hoxy- 4- (2- hy

< 2(3_t1‘$t1!1 ?c))( 1(_>mtr1(1e wa
prepd?élﬁﬂé(ﬁl](ﬂlg SR)- dl5tmﬂ¥@cﬂléﬂo%éﬂ}l 2-'[5 )(J:)}ano dimethyl-methyl)-2-ethoxy-
- met hanesul

onyl ro%gg? per azi n-
phenﬂl #;%dlhﬁrﬁam@ By} chaghomybshieride (example 12e) and 1-(3-methanesulfonyl-

I g8ﬁ¥ .
prop)[l%ﬁli ﬁT)%?hgieeLée%#ﬁ yallealgg&% P4 Fn(z)aslecfr% dﬂ?@:&)ﬂp\e 75 I R-MS:
7H)4KyM¥D]4 (2- nethanesulfonyl ethyl) pi per azi n-

1-yl]-nmet hanone hydrochl ori de;
2-{4-[(4S,5R)-2-(4-tert-Butyl -5-chl oro- 2- et hoxy- phenyl

) - 4, 5-bi s- (4-chl or o- phengkamgle 52

di hydr o-i m dazol e-I -car bonyl ] - p;pera2|n I-yI} N, N- di ne
t hyl - acet am de hydrochl ori de;

2-{4-[(4S,5R) - 2-(4-tert-Butyl hl or o- 2- et hoxy- phenyl
) -4, 5-bis-(4-chloro-phgnyl) -4, di hydro-i m dazol e-

1- car bonyl ] - pi per agi n- Ix;fﬁ

- 1- nor phol i n- 4- ywe<gt hano hIorlde

4-[(4S,5R)-2-(4-tft\ B Xy- phenyl) 4, 5- bi
s-(4-chl oro- phenyl) 4, §i:¥

ne;Y

ol e-
1- car bonyl ] - pi per azi n-
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[(4S,5R)-2-(4-tert-Buty
(4-chl oro- phenyl ) -4, 5-di

- 2-1 sopr opoxy- phenyl ) -4, 5-Dbi s-
hydr oi m dazol -

WO 2005110096 ( 2- et hanesul f onyl - et hyl ) - pi per azi n-PCYEP200E205046

hanone hydrochl ori de;
[(4S,5R)-2-(4-tert-Buty
(4-chl or o- phenyl ) -4, 5-di

- 2-1 sopropoxy- phenyl ) -4, 5-Dbi s-
hydr oi m dazol -

- - [ 4- ( 3- met hanesul f onyl - propyl ) - pi per azi n-
prepalecf//ﬁrc}mr{@ hBRhéAdiq(Adehdernipbenyde?-[5-(cyano-dimethyl-methyl)-2-ethoxy-

h
phenf)] 450l dr iR 3 sbeb i Grairple R REEYAP 0"
methaineetﬂfdnyis}hl hyjl)pipepeireilydiocilofide etxampe- lﬁtﬂmmsldﬂgﬁwmxﬂﬁas
or,i
descra’y%‘??’taml%gef LRMS:696¢. [@W'WJZ i sopr opoxy- phenyl)-4,5

- bi s-(4-chl oro- phenyl)-4,5- di hydro-i m dazol e-

1- car bonyl ] - pi perazi n- 1-

¥I} - N, N- di net hyl - acet am de

hydr ochl ori de; Example 53

2-{4-[(4S,5R)-2-(4-tert

, - Butyl - 2-4 sopr opgxy- phenyl )-4,5
- bi s- (4-chl oro- phenyl ) -4, 5- di hydro-im dazol e-
1-carbonyl ] - pi perazin- 1- yI}

hl ori de;

- 1- nor phol i n- 4-yl - et harmge -
[(4S,5R)-2-(4-tert- Butyl - 2- et hoxy- phenyl )-4,5
- bi s- (4- chl or o- phenyl ) - T)i

di hydro-i m dazgy-Tyyl erx(s-

i perazin-|-yl]- one_N

1-carbonyl ] - pi perazin- 1

- et hyl ) - met hanesul f onam

[(4S,5R)-2-(4-tert-Buty
2-(3-{BBSR(4-%Bi nesh ¢nyl

1 al J)er a2|hn-

petthanesyl f onyl - propyl ) -p
s ochpo\i deH,

hl or o- 2- et hoxy- phe
henyl jke A, 5- di hydro-i m dazol e-

CH,

de hydf/ochl ori de;

-5-ch|oro-2-ethoxy-pheny|)-4,5
2chin m-nwﬂ-daﬂotethyl)-p1perazine-1—

15 thethanon

ropionitrile was

prepazec{ Hoﬂa((4§5ﬁ)?4 5 %i- eer E1f6ro- ;ﬁew} 2.254®a96-qn3aﬁ}1hﬁauylpb%y-

- bi s- (4-chl or o- phen

phen%ﬂﬂﬂwlby¢rmlmaizé¢ le- lrcaetmnwgﬂw?de;ﬂmmm) pod, | mawphabintoy-2-
piper m?ﬂ %t%hgg&%%gt g{&\d_gg%qg af? éﬁﬁﬁ%og? (r)naEner aﬁ gge(s;nb%d in elxample

25. DR-MSB-TH7 $-[(M+H)il or o- phen
1- car bonyl ] - pi perazi n- 1-

yl)-4,5- di hydro-im dazol e-
yl

}-N—isopropyl-N—nethyl-acetanide hydr ochl ori de;

4-1(4S,5R)-2-(4-tert-But
, 5- bi s- (4-chl or o- phenyl ) -
1- car bonyl ] - pi per azi n- 2-
N-(2-{4-[(4S,5R) -2-(4-te
bi s- (4-chl oro- phenyl ) -4

Ekarfple bk or 0- 2- et hoxy- phenyl ) - 4
4,5- dj hydro- |n1dazole-

one;

rt-Bu 2- et hoxy- phenyl ) -4, 5-
5-

j
ok
.\/QN

)
S N/\\ N o\
%C,N\g\ \\/N\\g o

HC

N//
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di hydr o-i m dazol e-| - carbonyl ] - pi perazin-1-yl}-ethyl)-a
cetam de hydrochl ori de;

wOR0241049d ( 4S, 5R) - 2- (4-tert-Butyl - 5-chl or o- 2- et RB20MIN@®S046
nyl ) -4, 5- bi s- (4-chl or o- phenyl ) -
4, 5- di hydro-im dazol e-| - carbonyl ] - pi perazin-1-yl}-ethy
I ) acet am de hydrochl ori de;

n% met ”net%v{) et ofvrjnl;envﬂ 4.5-

d1hvd4® ﬁnﬁllaﬁélﬂg-g é’c‘g#ﬂﬂnquﬂ?ﬁ&aﬂm qlﬁ/‘lﬂq Whﬁna%vm-ﬁéé&hfﬂe wa¥ pleph¥eli €rom

(4S, 55){‘45 ‘{1€Z($ chicyo-phapyBi2s[S((ayasptdimethphmethyl)-2cethaxyrheaylb4
dlhycfi[?- (ﬁ@ 4t h&%h)onéf &IJ}%X%&R{% ia2§é ?%dran ;%E%Pe’i}%l-‘ﬂ}hﬂ&%ﬁh‘i -yl-

on I razi n-
acetaﬁﬁc(eé(O{a(cWﬁpcBR)oddctS}iBias aifalogolnb oraongylae dgsclibed-ih 4x4mplansd- UR-MS:

t =met hyl ) - 2- et hoxyphenyl ] -

675'3Mﬁ)ﬂydr o-i m dazol e-| - carbonyl } -pi perazin-
l -yl')-N, N-bi s-(2-net hoxy-ethyl)- acetam de;
2-(4-{(4S,5R) -4, 5-Bi s-(4-chl aoro-phenyl)-2-[4-(cyano-di
net hyl - met hyl ) - 2- et hoxypB&amle 55 4 5- di hydr o- i ni dazol e-
1- carbonyl } -piperazin- o Chiral
1-yl)-N-net hoxy- N- et hyl - agcet am de;
2-(4-{(4S,5R) -4, 5-Bi s-(4- or o- phenyl ) - 2-[ 4- (cyano- di
nmet hyl - met hyl ) - 2 et hoxypheessl ] -4, 5-di hydro-i m dazol e-
1- carbonyl } - pi per& @ 9y
l-yl)-N-isopropyl - N rre (- Acet am de;

2-(4-{(48,5R)-4,5-B' ( 4-
met hyl - et hyl ) - 2- eﬂWny
4, 5-di hydro-i m daz - | -ear by

;é-’
XD
=}
“<_Q
\/
I\)
.b
~~
(@]
<
Q
=}
O
9—

< “c”h? %‘FB“E)‘I] &ﬂ% (s‘S PRY4: ((‘ée%bWIr%
ethoﬁytﬂlbnyl}Qﬁﬂi@(@clﬂoﬁﬁ;ﬂbﬁﬂyh)& dihydro-imidazole-1-carbonyl chlorlde (example
erazi ne- I-carbo - di hy dro IH-lmdazoF X -3
11) ancg WZHW% YOCQ ‘héfgﬂﬂc @ﬁp@ﬁfp pgQus gnanner as described in example
25. LZkM%‘B%I@ @@H 5 Bi s- (4-chl or o- phenyl ) -1-(4-et hanesul
ony plpera2|ne | - car bonyl) -
4, 5-di hydro-| Him dazol - 2-yl ] - 3- et hoxy- phenyl } - 2- et hy
I-proplonltrlle
N-[2-(4-{(4S,5R) -4, 5-Bi sr%—dg%'ﬁ%%ro-phenyl)-Z-M-(cyano
-di net hyl - net hyl ) - 2- et hoxyphergyl ] - Chiral
4, 5-di hydro-i m dazol e- 1-carbeqyl} -piperazin-
1-yl)-ethyl]-nmethanesul f ona
2-(4-{(4S,5R -4, 5-Bi s4 C
esul fonyl - pr opyI )?pl per @n

I -phenyl ) -1-[4-(3-net han
et K- car bonyl ] 4, 5-di hydr o-

1H i m dazol
- 3- et hoxy- phenig‘l) ‘\Lre,t‘hxlﬁz 0 I'}dﬁj e
CH3
HC “en,
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2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl)-I-[4-(2-nethan

esul fonyl - et hyl) - pi perazi ne-1| carbonyl ]- 4, 5-di hydr o-
wdros/miodezol - 2- yl } PCT/EP2005/005046

- 3-et hoxy- phenyl ) -2-nethyl -propionitrile;

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

[in-4-yl-2-o0xo0-ethyl)- piperazine-

i45 dlh 3‘”

phe
(4, 5K (ytertrhntyly2- 9th®¢Yenh¢0X19-ﬁr$eb1§rl(‘} chlqr@ph@hﬂ}*dr50dlhmrdamtdaéole-1-

carbonk ?l'ﬁ ﬁ&)&g%%(;rpplg I?Fi[r?( Q-@BPX‘%)STIE’ ?‘Iﬁ%ﬁ }%Ya(zlcn%gﬁﬁ c%?dtnﬁie

(example-1Mpinhan a)nalbg&\is‘ma«yxep&s&feydr]bed in example 25. LR-MS: 685.3 [(M+H)"]
4, 5- bi s- (4-chl oro- phenyl ) -4, 5-di hydro-i m dazol e-1-carb
onyl ] - pi perazin-I-yl}-acetam de;
2-{4-[(4S, 5R) - 2- [ 5- Chl oERaiplegyano- di net hyl - net hyl ) - 2-
et hoxy- phenyl ] -4, 5-bi s-(4-
chl or o- phenyl ) - 4, 5- di hydr o-
1- car bonyl ] - pi perazin- 1-yl
2-{4-[(4S,5R)-2-[5-Chl oro-4
et hoxy- phenyl ] - 4, 5- bbs-£4
chl or o- phenyl ) -4, 5-di h )
1-carbonyl ] -piperazin-_ 1 \
-N, N- bi s- (2- metiqoxy=gt'hyl ) -/ acy 3
2-{4-[(4S,5R) - 2- Ch\Lay/'6- (c
et hoxy- phenyl |52, 50bi s- (4- °

{ dazol e- &=
cet am de;
ano- di net hyl - net hyl ) - 2-

1
=
@
—
>
=
1
=
—
>
=
~
>

chl or o- phenyl ) - 4, 5-di hydr o-i m dggo
1- carbonyl] p| per azi n-

1m1daz}iié?d)x:g_r_bp divpi p]graé;nSl--Q]}Qﬂ Mdlmﬁm @g@_n_dnjgydrochloride was prepared

from L4%5%-§5@351311b f?,g?i}%}y FREDIRE S %is- AL AR Thay -4 ¥ dinydro-
imidazbid-4=chibdyITRloride [(écaﬁipleorlq add NOV-afeetiy1RsiPathziEL fldctamide
et hoxy- phenyl ] -4, 5- bi s- (4-

(Oakvtq@rié’mdqsﬁénmmfosowﬁ TASRETRS dr??“dﬁ’fél"‘écxample 25. LR-MS: 664.4
ar bonyl ] - pi perazin- 1-yl}

[0%+6XE(2 cyano- et hyl ) - Nnet hyl - acet am de;
2-{4-[(4S,5R) - 2-[ 5- Chl or 0- 4- (cyano- di net hyl - met hyl ) - 2-
et hoxy- phenyl ] -4, 5-bi s- (4-
chloro-phenyl)-4,5-dihygﬁ%g$%¥§azole-
1- car bonyl ] - pi perazin- 1-yl}
- N- (2- met hoxy- 1- net hyl et hyl)
2-(4-{(4S,5R) -4, 5-Bi s-(4-chl
thyI-isoxazoIe-4-caern/
pi per azi ne-| - carbonyl ] - 4
- chl or o- 5- et hoxy- phenyl )

Chiral
acet am de;
phenyl)-1-[4-(3,5-dine

iwydro-1 Himdazol -2-yl}-2
ﬂ vl ¥ i@lomﬂrlle

2-{4-[(4S, 5R) -Bi s- (Exchl enyh) - | - (4- et hanesul
fonyl - plperazwne h_ﬁi—
4, 5-di hydro- | H d zol - 2- yFﬂ 2 \eH| ggo- 5- et hoxy- phenyl

}-2-methyl -propionitrile;
N- ( 2- {4- (4S, 5R) - 2- [ 5- Chl or 0- 4- ( &yaffd- di met hyl - net hyl )
- 2- et hoxy- phenyl ] -4, 5-bi s-(4-
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chl or o- phenyl ) -4, 5-di hydr o-i m dazol e-
1-carbonyl]-riperazin-1-yl}

wOo mwkyioparet hanesul f onam de; PCT/EP2005/005046
2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl ) -I-[4-(3-nethan
esulfonyl-propyl)-piperazinel-
carbonyl ] -4, 5-di hydro-| Hi m dazol - 2-yl }-2-chl oro-5-eth
-%3nﬁthyl proplonl%rlle

from §4325 EhlZf(#@erEbayhbm)vnophphgﬂy))A;?s-hmt(h-yhlopr plpﬂngh+4t,5-dihgdro-

1m1dzﬁ8§e hi%ﬁ%y??xl(gyge @f‘ w‘)lgezll)gapnlg rlgg 8ﬂ¥ 4)y1 2 }I‘lpergzm-qDyI ethanone
(OakoS@PRANytk) in4n an#lbgyue hnnek ks dedcelB&Din-eaniplk 25. LR-MS 706.5
2: chl oro- 5- et hoxy- phenyl ) - 2- met hyl propi oni tri

[(M+QD{]4 [ (4S, 5R) - 2- [ 5- Chl or o- 4- ( cyano- di net hyl - met hyI) 2-
et hoxy- phenyl ] -4, 5- bi s- (4-
chloro-phenyl)-4,5-dihydro-inidazole-
1- carbonyl j - pi perazi n- 1Exdmple 80 N- di et hyl - acet ani de;
4-1(4S,5R)-2-[4-tert-Buty}-2-(2, 2, trifluoro-ethoxy)-
phenyl ] -4, 5- bi s- (4-chl or ok phenyl ) -
4, 5-di hydro-i m dazol e-1I - bonyl ] - pi per azi n- 2- one;
[(4S,5R)-2-[4-tert-Butyl~N2(2,2,2-trifluoro-ethoxy)-ph
enyl ] -4, 5- bi s- (4-Ch Jppenyl ) - 4, 5-di hydro-in dazol -
1-yl]-[4-(2-met hanesy -ethyl) pi perazi n-

d

1-yl]-nmet hanoneo ochl CiH
[(4S,5R)-2-[ 4- tet- 1t
enyl ] - 4, 5- bi s- (4 chVor

2,33tr|fluoro et hoxy) - ph
] - [4 (3- nethanesulfonyl-p

)- 4, 5-di hydro-i m dazol -
B%1 ) - pi per azi n-
- met hanone hydrochlorid@; c

-y
| Hy
(2 {4 [(4S,5R)-2-[4-tert- Butyl 2- (2 2,2-trifluoro-et
1-24etho -45Ln i
5

etho)ar;{mm{/lodt% 15151)(42111&47 ;slﬁhy alﬁw&ih (ngncﬁz@e-tl[damdﬁgr Qﬂ&ﬂd&QESxamplc
pheny bi s-( orop
11) anc)i BL4idigenas:3- ?ﬁedQEBWéQ limé‘eﬁtﬂdﬁyn fnqéméﬁ HANREr ag degetibed in
a e hydrochl ori de;
examﬁ)m{iﬂ\f3L %%%%?7ac{?‘g {ne?t Butyl-2-(2,2,2-trifluoro-ethox
y) - phenyl ] - 4, 5- bi s- (4-chl or ophenyl ) -
4,5-dihydro-in1dazo|e- 1; onyl j - pi perazin- 1-yl}
-1-nof holin-4-yl- ethano%@ggggﬁéchlorlde
2-{4-[(4S,5R)-2-[4-tert-Butyl-2-(@&af| uoro-ethoxy)-phen
yl]-4,5-bis-(4-chl oro-ph&

N o™\
N/"\ / CH, G
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4, 5-di hydro-i m dazol e- 1-carbonylj-piperazin- 1-yl}
- 1-nor phol i n- 4-yl - et hanone hydrochl ori de;

WQ tS186 2-[ 4-t ert - But yl - 2- (2-f 1 uor o- et hoxy) - ptERRA0)5/6D5046
, - bi s- (4-chl oro- phenyl ) -4, 5-
di hydro-im dazol -1-yl]-[4-(2-nethanesul fonyl-ethyl)-p
perazin-I-yl]- nethanone hydr ochl ori de;

buty1-25bdlytﬂ102y—9hmky4 Pphisr(§ichlono- ﬂndnwbﬂgﬁdmhdrorlﬁuctmehyll Jarkqniyl
chlona {}%ﬁd e % g-plpeerJ)ongtAURca@Q grgamcs) M\l anpa Ql%%&gs manner as

descrified {nAeSaﬁlB)e-ZS 3-RBMS: 637.4 [(M+Idy phenyl ) - 2- [ 2- et hoxy- 4- ( 2-
nmet hoxy- 1, 1-di net hyl - et hyl) -
phenyl ] -4, 5-di hydr o-i mi dazol e-1| - car bonyl } - pi perazi n- 2-

one; Example 61

{(4S, 5R) -4, 5-Bi s-(4-chl oro- ﬁenyl) 2- [2 et hoxy-4-(2-ne
t hoxy- 1, 1-di net hyl -et hyl) -

phenyl ] -4, 5-di hydro-i m daz 1-yl}

-[ 4- (2- met hanesul f onyl - - pi per azi n-
1-yl]-nmet hanone; 2<(4

{(4S, 5R) - 4 5 Big- (4- @ R-ppenyl ) - 2-[ 2- et hoxy- 4- (2-ne

t hoxy- 1, tstlethy
phenyl ] - 4 5 d /i d

-plpera2|n 1-yl) - 1\ﬂpPp ol
{4, 5-Bi s-(4-chl oro-phenyl §-1-
yl ) - pi perazine- 1- /O,
carbonyl | - 4, 5- di hydr o- | Hii daZol ¥2- yI } - 3et hoxy- phenyl
) N N-dlethyl-lsobutyranrde cis-2- (4-

- lu

yl - et hanone; cis-2-(4-
2+ et hanesul fonyl -eth

from (4S; IR )N &i’ﬂibdtyll-ﬁﬁbidtﬂm&ﬁ-l‘phéi@/l)aﬂd—bls (4 chloro- phenyl) 4 5 dlhydro-

1mrdaEéﬁl§T 1?@85[&;3'&1: t v eoé ;g %1]) g{l@ P%é )(ne%anesu f%n)‘lethylglplggrgm

dlhyd%oc@'ﬂdmi*e e a enpr R4 REhiatigdus thadhe a8BSsBABYANSE example 25. LR-MS:
drochl oride. A preferred enbodi nent of the present

7294[ﬂmeﬁ®jon are the conpounds of fornula I-A and the
pharmaceutically acceptable salts and esters thereof,
wherein R is selected from Such conpounds are for

exanpl e: Example 62

2-{4-[(4S,5R) -2-(4-tert-butyl -2-et hoxy- phenyl )-4,5-bis
- (4-chl or o- phenyl) - 4, 5-di hydr oi m dazol e-

| - car bonyl | - pi perazin-1I -yl nmor phol i n-4-yl - et hanone
hydr ochl ori de; and
[(4S,5R)-2-(4-tert - Buy gjshoxy- phenyl ) -4, 5-bi s-(4-c
hl or o- phenyl ) - 4, 5- di hydyor#i Jg
I-yI]-[4-(2-nethane39L§Pnyl "thy¢7\3¥ perazidga | -yl ] - met

hanone hydrozhhpr%fku N~‘(
0 \ /
" o

0
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"Ef fective amobunt" neans an anmount that is effective

to prevent, alleviate or aneliorate synptons of
walzweaneor prol ong the survival of the subj ecRCHEP2005/005046

treated. "Hal ogen" neans fluorine, chlorine, bromne or

iodine. "Hetero atont nmeans an atom selected fromN, O

and S "I C50" refers to the concentration of a

AS SR - (4-tert : : & Sebig-frchlerorphenyl) 4
1m1dazo\cnf gﬁrbﬁh{/l?mp%ﬁazi 2] QﬁSP H.u nollﬁ %Rﬁ%@ﬁ o droc‘ﬁwﬁé was prepared

denotes a Strargmnt-cCchal ned oOr
from (4&5R}}ﬁﬁ(ﬂrtm-hytyi-@;Sadlbtbmy-p@yl)déﬂ kly-l(lt—chleangheayl) -4,5-dihydro-

imidazolic 5 SRR Rl PP YR B B g velrgrone

(OakwoBd tciBts) m@f@arogdumaﬁiai zﬁssde@cfnb@& ol ©ahipyd 2 YrIORIDAS: 156.4
cl opropyl, cyclobutyl, and cycl opentyl. "Lower

(N“*Dé{kyl groups denote Cl-C6 al kyl groups and incl ude
met hyl, ethyl, propyl, isopropyl, butyl, t-butyl,
2-butyl, pentyl, hexyl, and the |like. Generally, |ower
al kyl is preferably Cl-Hzample6ldl, and nore preferably
C1-C3 al kyl. "Al koxy" dengtes -Oalkyl. "Lower al koxy"
denotes -O |l ower al kyl. "Rharmaceutically acceptable
ester" refers to a conve onal |y esterified conpound
of formula | having a_cakkexyl group, which esters
retain the biol og? ilI%Jwetiveness and properties of
t he compounds of forsadayl }and are cleaved in vivo (in

the organisnm to t cor g activencarboxylic
aci d. Inforf&tignnco nin
esters for ‘\g | by Npof

rs and the use of
% rmaceuti cal conpounds is
avai |l abl e | De§|gn of Prodyu
(El sevier, 1985). See al s,

sel et. al.

Pharnaceutlcal Dosage F&fns and EXUg EEIlvery Systens

imidazol&@ﬁ:hrb@hy!@meﬂ{zﬂr ]I. M -N Bhdmmmt:emﬁidb ‘hydmcldﬂﬁ dtb\bvﬁ prepared

From (5 aR0 2R IPO S0 S B O TPR TS A e Blott g Sairo-
imidazStEf %%uo\amd%rwxamp@aoﬁm AN &L dﬁd&ehym A58 1 QA-at difinide

present invention and are f ormed fron1SU|tab e
(Oakwcwdri’md»@m ingnanalagowy MamSF grdaseribgd inexapplol jy Ak My r708.4
organi c bases. Sanple acid-addition salts include
[(M+ Hi . ! ! .
ose derived frominorgani c acids such as
hydr ochl oric acid, hydrobrom c acid, hydroiodic acid,
sul furic acid, sulfamc acid, phosphoric
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acid and nitric acid, and those derived fromorganic
aci ds such as p-toluenesulfonic acid, salicylic acid,
woralolaresul f oni ¢ acid, oxalic acid, succinic aBiTEP2005/005046

citric acid, malic acid, lactic acid, fumaric acid,
and the like. Sanple base-addition salts include those
derived from amoni um potassium sodi um and,
guat er nary anmmoni um hydr oxi des, such as for exanple,
t et ramet hyl ammoni um hydr oxi de. Chemi cal nodification
of a pharmaceuti cal conngdd-qlgle(d4. e. drug) into a salt
is a technique well known t0 pharnmaceutical chem sts
to obtain inproved physi and cffnical stability,
hygroscopicity, flowabi}i and solubility of
conmpounds. See, e.g., sel et. al., Pharmaceutica
Dosage Forns andalXag, De lvery Systens (6th Ed. 1995)
at pp. 196 and 1456- 1A "Pharnaceutlcally
acceptabl e, such as”pha e cal |y ag Feptable
carrier, exciprﬁﬁ?T\et , nscmharnaco ogically
accept abl e and subs i al on-toxic to the subject
to which the particul a© co ungh, i s adm ni stered.
"Substituted" neans that ﬁ bstitution can occur at
one or nore positions apd, unl &s ot herwi se indicat ed,
that the substltuents at each substitution site are

% 2.61dagt Qm'-ﬁhenvh)-ﬂhiebl ilérioeghe dro-

t,. neans.a
0 ’de tvﬁagpregare fl%onbgﬁtha-Z (4-tert-
butyl-lz,rstu@uhbfsw phmlyl)mes-ais4(¢r¢ha>ﬁdt>1®a"nypr4eyemtyd;rodnﬁdaeblenlt-caabcbrgm

chiore (G PE AP A Rere - PR GAANORY EROKCH Han snalogous manner

as des%ﬁ@émln'e&brﬁ ngV@RtlﬁSeQSJMK vy 1 C50s from about 0.005
Mto about 20 uM The conpounds of the present

|nvent|on are useful in the treatnent or control of
cell proliferative disorggggieéy particul ar
oncol ogi cal disorders. ounds and
formul ati ons containing said cpnpounds gy be usef ul
in the treatnment or control g olid tunors, such as,
for exanple, breast, colon, | and prostate tunors.
A therapeutically effeggctix funt of a conpound in
accordance with this in gpkheans an anount of
compound that is effecti » P evgng al l eviate or
amel i orate synpggns f fdhseast kong the survival

of the subject bgti X eaN m nat| on of a

therapeutlcally e 3ective 0 o,

r

4-[(4S.5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4.5-bis-(4-chloro-phenyl)-4.5-dihydro-imidazole-

1-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester was prepared from (4S,5R)-2-(4-tert-

butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-imidazole- 1 -carbonyl chloride
(example 11) and tert-butyl piperazine-1-carboxylate in an analogous manner as described in

example 25. LR-MS: 679.4 [(M+H)"]
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amount is wthin the skill in the art. The
therapeutically effective anbunt or dosage of a
wacmopowpes according to this invention can var YPGWER2005/005046
wide limts and may be determined in a manner known in
the art. Such dosage will be adjusted to the
i ndi vidual requirenents in each particul ar case
i ncludi ng the specific conpound(s) being adm nistered,
the route of adninistratExample@ condition being
treated, as well as the pajient bejpg treated. In
general, in the case of orjal or parentera
adm nistration to adult BNs wei ghi ng approxi mately
70 Kg, a daily dosage_of Saout 10 ng to about 10, 000
nmg, preferably fr&m@bg 200 ng to about 1,000 ny,
shoul d be appropri atle;/ait feugh the upper limt may be

exceeded when i rdi cat ed. ¥hdosag@Hcan be
adnmi ni st er ed as%ﬁ-/athgf
for parenteral Hadm\a¥/st Nat i @

di vi ded doses, or
it may be given as

conti nuous infusion. The presSegtnvention al so

provi des pharnaceutical conpesitdons conprising at

| east one conpound of fornula I, or a pharmaceutically

pharnaceutlcally acceotable carrier Qr excipient
> bonyll-piperazinrladésethanone hvdroghlogde wg%prﬁpeg%frg@ (4S 5R)-2-

(- teﬁ%gr @Léwwayopﬂeﬂmﬁgl ﬂlew Ao PHeRR)-4,5TBy R Y- Hh{d85d18-1-carbonyl
comiences Wi th e coupling reaction of the benzoic

chlorigsi(ekample | 1)2and 2 -acetybpipyiazing irharl analoigous mevinehasdedérired i example

r r exanpl e
25'§ék§%(ﬂﬁﬁﬁg&*H?j-chlorophenyl)-ethane-l,2- di ami ne

(prepared according to the procedure described by
Jennerwein, M et al. Capcer Res. Cin. Oncol. 1988,
114, 347-58; Vogtl e, F.,E—@P@%gzrﬁtt, E. Chem Ber.
1976, 109, 1-40) using trinmgthylal uniium as a cat al yst
in a solvent such as toluepg with heating at refl ux
(Moormann, A E. et alJ. Ne Chem 1990, 33,

614-626). Benzoic [ 2 are prepared using the
procedures known in =n¢ HTreatment of the
cw-i m dazoline 3 mnth ‘
base such as triethy, -;EN. ves the racenf't car banoyl

chloride 4. Coypl/n gm ¢ car banoyl chloride
4 with appropid ate rovi des the
conmpounds  of the formula | as rggemc mxtures. Many R
ami ne groups are commercial |y "&vagdable. If it
|sdeS|red R anrne groups %an be prepared u5|ng

xu-[I .o kﬂ%h&ﬁﬁﬁgl ﬁmn\ﬁ'ﬁm% RS KSR 08 %prje@a {ﬁom (4S.5R)-
daesired pr epare The O
2-(4-terthurd- 2> ethppoys plikny H 4, 3-bis #(@ichlokq- phdw])ehﬁdthrydmnsdazblet hearbonyl

chloride (example 11) and 1-(2-methoxy-ethyl)-piperazine in an analogous manner as described
in example 25. LR-MS: 637.4 [(M+H)"]
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car banoyl chloride rac-4 can be separated using chiral
chromat ography. The chiral stationary phase

WOR0BS/YWedsk- 01, avail abl e t hrough Regi s Technol Rgi/EER005/005046
can be used. Coupling of the desired enantiomer 5A
wi'th appropriate R am ne groups provides the conmpounds

of the formula I. Also the optically active conpounds
of formula | can be obtained by chiral separation of
the racem c mxtures of |I. The chiral stationary phase
D acel Chiral Pak OD or ABxsapiclge used. The absol ute
stereochenistry of the preferred enantionmer of | is

determ ned based on the crystal str@®ture of its

conpl ex with the human Vassilev et al. Science,
2004, 303, 844-848. The f wi ng exanpl es and
references are prowi tolaid the understanding of
the present inventio §ue scope of which is set
forth in the appended cl ai Exanpl e 1 apy Met hyl
4-fert-butyl - 2- et sétuti on of
3-ter/-butyl ph "gz mol, TCl) and
potaSS|un1hydrOX|de (37 g, 7 mmol) in 260 nmL of
water was added to a vigorousj, irred solution of
i odine (202.8 g, 798.8 mml ) and potassi um hydroxi de
[(4s,§1§$2 ?5 t&H-Bh ) i 38011
solution Tm
5:001 ' e hydri rdexwaspeepaes! from (4S,5R)-
t cte
24 %ﬁ?ﬂ*ﬁ%@@gx ﬁwﬂf? S5 [f‘mp e Sgier Bt arfpearbon!
chlorml(exanqﬂe 1§y aima><1a(rzer)ydﬁda‘«yvmcyl1h ]Bilﬁerﬁilﬁdﬁll(ﬁn aélgla ( Llssrgﬁ%ai)ﬂa:& described
sone t Met hyl ene chl ori de
in exeﬁglegg ié{ N&%éﬁ“f@ﬁ%ﬂ: acid solution was added unti |
a pernmanent brown col or appeared (pH ~7). The |ayers
wer e separated, and the organic | ayer was washed with
water until it was neutr Exammlaé9sol vents were
evaporated to dryness toggive a rgddish oil (162 Q).
The crude oil was purifigd by flash col um
chromat ogr aphy (silica , eluting with hexane, 5-10%
met hyl ene chloride in hex&ne) to give
5-ter/-butyl -2- |%-a engk (132.7 g) as an anber oi
(solidified upon s ~ro' gJN The m xture of
5-tert-butyl-2-io0 phemyok (F32A.7 g, 4886 mol),
pot assi um car bonat ,@2@?. N\ 1923 nmol ) and et hyl
iodide (76.9 nL, I n ethanol (1.125 nlL) was
heat ed at

HC en,
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihvdro-imidazol-1-
1]-piperazin-1-yl-methanone hydrochloride was prepared from (4S,5R)-2-(4-tert-butyl-2-

ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-imidazole-1-carbonyl chloride (example
11) and piperazine in an analogous manner as described in example 25. LR-MS: 579.4
[(M+H)']
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reflux overnight. Upon cooling to room tenperature,

the reaction mxture was diluted with diethyl ether.
wabwsmuose solids were filtered off, and the fPET/ER1085/005046

was concentrated in vacuo to give 4-ter

- butyl - 2- et hoxy-1| -i odo- benzene (144.7 g) as pale

yellow oil. In a 2L pressure reaction flask was pl aced

4-tert-butyl-2-ethoxy-1-iodo-benzene (142 g, 466.9

mmol ), di net hyl for mam deE¥empie 7 ) et hanol (500 ni)

and triethylam ne (130 nL, 933.7 molgdw= Argon was

bubbl ed t hrough the m xture f

Bi s(tri phenyl phosphi ne) -

g, 28.05 mmol) was add

The reacti on was heat edc0 -'nyght at 65 C under carbon
nonoxi de pressure 4O/p§i).N on ¢ ing to room
tenperature, the r [ i Xt maé diluted with

et hyl acetate (140
m.), brine ( I x,200 nL), and dri ver anhydrous
magnesi um sul fate. The solids wsfechiltered off, and
the f||trate was concentrated to dryness to glve dark

hex 1(12 ded whi | e stlrrln
Ta

imidag 1 EABON zm 930 ox Calihbne VN prapar?cﬁfrom (4S,5R)-2-(4-
tert-bﬁtyllerdﬁlﬁixgﬁiheM)M Saimmechloﬁhﬂheﬁ}&)m Safilpclestitmidaxsds 1-carbonyl

repeate e tines wt acetate and hexane.
chloriflg ée’eawgt hﬁgn@'gweﬁWalan%aenﬂrgaﬁt@aow 7N aRlpgeys manner as
descrfb'%&'i‘n Edandpfd 9. LRIMS: fel5h Wi alieHyrgs concentrated in vacuo.

may beé necessary to repeat the sane procedure with

ethyI acetate and hexane if there are still nore

solids present. The crud t was purified by

flash chromat ography (S|$H§§ﬂ%z¥, eluting with 4%

ethyl acetate in hexane) t@ give 93% g of nethyl

4-tert-butyl -2-ethoxy-benzegte as a red oil.b) Methyl

4-fert-butyl -2. 5-di et hox zoate : prepared from

2-tert-butyl hydrogyi ng N an anal ogous nmanner as

descri bed in exanple /:nple 2 Et hyl

5-fer/-butyl -2-et hoxyb

5-tert-Butyl - 2- hydnﬁ?y

prepar ed accoPfifig \L o/

37, 3972-3973) %ﬁtakenoup 3QunL of a 2M sol ution

of 2-nethyl-2- butene in tetr drof uran. f-Butano

(30 nL) was added. Sodluntdlhydr8§enphosphate (2.6 g,

[(4S ié )=2-( {elr)'tl-&utafg &Odl e 5 '-4?’ 5 TR Idz'o 1m1dazol 1-
ITTT AU asS Cl

yl]1-{4-(2-hydroxy- 2-methyl-propyl)-piperazin-1-yl]-methanone hydrochloride was prepared

from (4S,5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-

Shyde (1.4 g 6.0 ol ,
E. J. Og. Chem 1972,

=

imidazole-1-carbonyl chloride (example 11) and 2-methyl-1-piperazin-1-yl-propan-2-ol
(example 18a) in an analogous manner as described in example 25. LR-MS: 651.4 [(M+H)"]
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water. The reaction m xture was stirred at room
tenperature for 2 h. It was diluted with ethyl acetate
wamdsmawdred with IN hydrochloric acid. The aquEOLEP2005/005046
| ayers were extracted three tines with ethyl acetate.
The conbi ned organic | ayers were washed with a
saturated solution of Na2S O, brine, and dried over
anhydr ous magnesi um sul fate. The solids were filtered
off, and the filtrate was concentrated to give 5- r
-butyl -2-hydroxy-benzoigxagfple7 1. 5 g, quant.), which
was used in the next step w thout further
purification. Potassium carponate (9.4 g, 68.0 mmol)
and i odoethane (3.3 nL, 4k 3ymvol) were added to a
stirred solution of 5-/er L batyl-2-hydroxy-benzoic
acid (1.3 g, 6.8 but anone (50 nlL). The
resulting mxture was ethyat 80 C (oil bath) for 16
h and then all owed to_cool \_{Theosql uti on Was
concentrated an i SQl vEd | t®#yl ene chloride. The
or gani ¢ phase washed Wi t ter, brine, and dried
over anhydrous nwgne5|un1gulf cofhe solids were
filtered off, and the f||trate5 concentr at ed.

§foMlidazol-1-

utyl -

04 -vhe ethandne hydrochloride was

prepaEFd ﬁom gl{g)hg)l ﬁ{vF %ﬂ%ﬁ n)él 2hetPW pel}eﬁ%l)( -4 Sbbls 4- g loro-phenyl)-4,5-dihydro-
1m1da201(33 cﬁtlﬁumyyelﬂdilﬁe)(h))af@le lTE)tahﬁll,l,pl‘rﬁhlom?B-tprpek&mNﬂs'l -propan-2-ol
(exa e 1rba U] qg@g% gr?r{:yggslfl i egnabegsg g)g'@g)r gmﬁjl) ILf{-eMg él9l 4 [(M+H)")
solutlon of |-ethoxy-3-fluoro benzene (3.0 g, 19.4
nmmol) in 25 nmL of tol uene was added solid potassium
bi s(trinethylsilyl)an deExammisd 29.2 nmol, 1.5 eq)
foll owed by isobutyronitrile (7.08 g 77.8 mmol, 4
eq). The reaction mxture vas stirred at 100 OC for 12
hr. It was diluted with 7§ of ethyl acetate and 75
mL. of I N aqueous hgdrochls acid. The layers were
separ at ed, and the%ag bus Urayer was extracted with
ethyl acetate. The Co~u m&d organi c |ayers were washed
with water ( 1 X 50 e 74 x 50 m9H and dried
over anhydro eS| sul paRe. e solids were
filtered of f, z7and the/ filgral as concentrated in
vacuo. The re3idue was dissol vey, fh 5 niL of met hyl ene
chloride and applied to a 40 gc¢Sidj ca gel cartridge.
The product was eluted using a gradient of ethyl
4-{4-HSSRI-2-(Hterh BuaMsetlicxyyphehyl)-2.5Hs-(1-CHlbr 1)-4 dvb-

pure 2-(3-ethox nyl ) -
1m1dazo]e-1 carlgonv -piper m-?-\X} -%utan—Z-one hydrochloride was prepared from (4S,5R)-

2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-imidazole-1-carbonyl
chloride (example 11) and 4-piperazin-1-yl-butan-2-one (example 18c) in an analogous manner

as described in example 25. LR-MS: 649.4 [(M+H)"]
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2-methyl-pro rionitrile. LR-M5: 190.12 [ (MtH) *]
2- (3- Et hoxy- phenyl )-2-nethyl -propionitrile (2.96
w@rmn10996h. 65 mmol ) was di ssol ved in a freshl ypqrEpazaso46
acetic acid solution of iodine nonochloride (20 nL of
a 1.54 Miodine nonochloride solution in acetic acid,
30.8 mol ). The reaction was slightly exotherm c. The
reaction m xture was allowed to stand at room
tenperature for 3 d. TheE¥ampe?hn ni xture was
concentrated, and the resiglue was pastiti oned between
ethyl acetate and water. The organic | ayer was washed
wi th 10% sodi um car bonat @ X), brine (Ix), and dried
(anhydr ous magnesi um sul f'a¢®e). The solids were
filtered off, and“h |ht»ate was concentrated to
dryness. The reS|due 2 SYpupi fied by flash

chronatograph of '/ c Oghé, eluti®igy with a
gradi ent of etlh N~é§;p [
2- ( 3- et hoxy- 4-i odo-‘pHen -

xanes) to give
thyl -propionitrile
(2.53 g, 51%. LR-WME: 316 21 +] Ni trogen gas was
bubbl ed through a sol ution ofc
(3- et hoxy- 4-i odo- phenyl ) - 2- nethylproplonltrlle (2.53
[(4s, m)aarm tefBt-Binl-2- e&ﬁdyid:lﬁ/ﬂm Bl @Rl fhéin )RS Athydte-infidazol-1-

-thanol Uslng a balloon filled wth
----- adin-lsyvl)-meflianene hydiachlogde was P.reaarﬁ%&emews 5R)-2-
4- ter%t‘&ﬁ? e}&mp{gﬁgn)tlﬁﬁ 91&43 4tJh§’orH]p’l§EMflﬁ4 9%H)Jdrd Imlﬁ@z%le 1 -carbonyl
ar at ed acet at’e J

chlorrdn ﬂenamplqﬂ Riand - msphsim Irwbnlmgmm mm aaalng@phemmeozis desribed in
0 reaction mxture was filtered
exmnﬁﬁ&@ onceﬁ??g?4gawﬁﬁ residue was partitioned between
met hyl ene chloride and 1. 0M hydrochloric acid. The

organi c |l ayer was dried (anhydrous magnesi um sul fate),
filtered. The residue maéﬁgﬂﬁiiéed by flash

chromat ogr aphy (120 g of sidica gel pweluting with a

gradi ent of ethyl acetate hexanes) to give nethyl

4- (cyano-di net hyl net hyl ) - P hoxybenzoate (1.09 g,

55% . LR- V5. 248. 19 [ ¥ Exanpl e 4 Met hyl

2- et hoxy- 4- ( 2- hvdr® ¢i met hyl et hyl ) benzoat e

Pot assi um car bonat e

(25.5 i, 324 ol )

of 3- hydroxyp en

2- but anone (1Z5 ni):

in an oil bath (80 0C) for 16 h then allowed to

cool. The m xture was concent Kt and met hyl ene

chl ori de was added. The organic | ayer was washed
3-{4-[(4S.5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4.5-bis-(4-chloro-phenyl)-4.5-dihydro-

imidazole-1-carbonyvl]-piperazin-1

??% stirreét sol ution
g, 79 mol) in
n m xture was heat ed

-yl} -propionic acid hydrochloride was prepared from
(4S,5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-imidazole-1-
carbonyl chloride (example 11) and 3-piperazin-1-yl-propionic acid in an analogous manner as
described in example 25. LR-MS: 651.4 [(M+H)"]
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with water, brine, and dried over anhydrous magnesi um
sulfate. The solids were filtered off, and the

wdJ 2dosmBbes was concentrated to give ethyl PCT/EP2005/005046
3- et hoxyphenyl acetate (12.7 g, 78% as a clear oil
Pot assi um hydride (32 g, 240 mml, 30%in mneral oil)
was washed twi ce with hexanes and dried. To this was
added dropwi se with ice-cool ed tetrahydrofuran (60
m.), followed by a solution of ethyl
3- et hoxyphenyl acetate (12.7 1 mol) in
tetrahydrofuran (20 nlL) ral |y nethyl iodide (8.4
m., 134 mmol ). The reactiop m xture owas stirred at
room tenperature overnigh nd partitioned between
aqueous sodi um bi car bonat d net hyl enechl oride. The
organic |layer was dried o anhydrous magnesi um
sul fate and concent ; | yoegi ve et hyl
di met hyl - 3- ethoxyphenm AC ‘e 643.6 g, 94% as a pale

yel low oi | . cooiz (8500 of ethyl
di nmet hyl - 3- etﬁgﬁybh.ny.@s§;

.0 g, 2.1 mmol) in

acetic acid (40 ni) ed Fop se a sol ution of
i odi ne nonochloride (5.0 g, 30,9mpol ) in acetic acid.

The reactlon was stlrred at ehperature for 18 h

pde was mepmeébﬁnat(és 5R)-

24 WQS’H&%. ol 3{*2’ w fif é‘?’a‘?m e&@ﬁ‘?ﬁ@?&@[}éaﬁﬁé@w ccarbonyl
chlormte IOMJanﬂalldVTEII) fayd 3@3pe€ddimxayl-6ropﬁ@ﬁiﬂlﬁ(ewhﬁla¢ﬁb af #n 4rfalogbus manner

| thyl sulfide (33 ni,
ss deorsi oample 21 1SCHSRg ST T vas. added 1o g

sol ution of ethyl

di met hyl - ( 3- et hoxy- 4-i odophenyl )acetate (4.83 g, 13.3

mmol ) in ethyl ether (4OEEQML_I%e reaction was stirred

at roomtenperature for 3 g and stigted for an

addi tional hour with 2- prppanol (10 nmL) to quench the

excess borane. The sol uti was partitioned between

e4nd met hyl ene chl oride. The
fh brine, dried over

anhydr ous nagnesi um
2- et hoxy-4-(2 - hydr dbnathylethybeiodobenzene
(4.23 g, 99% ‘ye\ [ '

25.1 mmol) wa
2- et hoxy-4-(2- hyﬁWOxy I hylcat hyl ) 1 odobenzene
(4.0 g, 12.5 mol) in nethanok: m.) under an

at mosphere of nitrogen. The reactifon was purged twice

2-{4-Yab BRG2L A6+ BRAPNL HRoxvasHin P4l BBl UTE Kbl phe 6 At £dih drd-

imidazole-1-carbonyl]-piperazin-1-yl}-acetamide hydrochloride was prepared from (4S,5R)-2-
(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-imidazole-1-carbonyl

chloride (example 11) and 2-piperazin-1-yl-acetamide (Oakwood Products) in an analogous
manner as described in example 25. LR-MS: 636.4 [(M+H)"]
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g, 0.9 mmol) was added. The reaction was stirred at 80

OC for 18 h under a positive pressure of carbon
worznexicdes The reaction was diluted w th etherpCmERinesi005046

with 10% hydrochl oric acid, aqueous sodi um

bi carbonate, brine, dried over anhydrous magnesi um

sul fate and concentrated. Purification of the crude

residue by flash chromatography over silica gel using

20-75% et hyl acetate in hexanes gave nethyl

2- et hoxy-4-(2 -hydroxy- - di. st hyl et hyl ) benzoat e

(1.5 g, 48% as a yeIIovvbxg ClEy 0.91 g of unreacted

2- et hoxy- 4- (2- hydroxy-1, | di riet hyl et h§)

i odobenzene. Exanpl e 5 Et hyl

4-fert-butyl-5-chl oro-2-et

carbonate (8.0 g, 58.0/m

37.7 nmol) were added ‘

5-f-butyl -4-chl oro-2-iodop

prepared accordi ng_t ukar a
Jpn. 1994, 6 -5’@”?%(2-
resul ting nié re'avas heated i
for 16 h and’théh allowed to cQ

concentrated and redisolved in i
N-teREARLC A RYCRYSTLNABAGH Wb B S PLERG Al ey OVRTy 5.
dihydtetimidazbletlydartamel)ipivetazin2 1 &1 heeiantidd DABRBNERIS Gvas Prepadd from

%3;? as ?I low oil. To a degassed solution of
(43, SR alhrtem 2o ey ignyl ) s Tl oro BBy Ao igidazole- -

by FcHBRde) (ex st 4 ABNIRULEIRY I RpiBérain- 1916 cBAREd @%912? i

o d?c%loroéiétriphg%y[phosphi%epgﬁlgdpun¥(8.254§f . le 16g) in
an anglegpys manngr axdaserieddn enampl@as. RIS I (MeHrdt e (1. 2

m., 19.4 mmol). The resulting m xture was heated in an

oil bath (60 0C) for 18 h and then allowed to cool.

The sol uti on was dil ut edExarhple dd oxane and filtered

through a plug of Celite gnd conceptrated.

Purification of the crud¢ esidue‘%y fl ash

chromat ogr aphy overgsi |l icadfgel using 5-20% et hyl
at hyl
4-tert-butyl-5-chl oreo-X=£t hoxybenzoate (1.39 g, 80 %
as a clear oil. Exanpl g 6 Methyl -
4-fert-buty|-2-(2,2HA i f#uor oet hoxy) benzoat e
Pot assi um car bongke AH'8 g, 27. 6 nmol ) and

2,2,2-trifluoroe | or ynet hanesul fonate ( 2.4
e t stirred solution of 4-
g, 6. I,

g, 10.3 mmol)
{4-[(4S.5SR)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4.5-dihydro-

benzoat e Pot assi um
and i odoethane (3.0 ni,
xirred sol uti on of
I §2.4 g9, 8.1, mol;
éﬁ\mBull. éﬁenl Soc.
none (50 nL). The
ngpil bath (80 0C
he sol uti on was

- butyl - 2-i odopheno

imidazole-1-carbonyl]-piperazin-1-vyl

-acetonitrile hydrochloride was prepared from (4S,5R)-
2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-imidazole- 1-carbonyl
chloride (example 11) and piperazin-1-yl-acetonitrile (example 16h) in an analogous manner as

described in example 25. LR-MS: 618.5 [(M+H)"]
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prepared according to the procedure as described in

exanple la) in 2-butanone (30 nL). The resulting
woneeos/uroedenas heated in an oil bath (60 C) for HA@I/RPA0RI005046

then allowed to cool. Thesolution was diluted with

et hyl acetate and washed with water, brine, and dried

over anhydrous magnesium sul fate. The solids were

filtered off, and the filtrate was concentrated to

give 4-tertbutyl - Example 80

| -io0do-2-(2,2,2-trifluoro-gthoxy)bepzene (2.4 g, 96%
as a yellow oil. To a degassed sol ution of
4-tert-butyl-1-iodo-2-(2§2,2-trifl uoro-ethoxy)benzene

(2.5 g, 6.9 mol),
nmol ) and di chl or oD
(0.25 g, 0.3 mol ) i
nmet hyl formate (0. 8

fet hoxi de (0.57 g, 10.4

yl phosphi ne- pal | adi um

Ne (6 nm.) was added

. The r&sul ting

m xture was he 60 0C) for 18 h and
t hen al | oned t?<§ ion was diluted with

di oxane and fi tered through a\pfig of Celite and
concentrated. Purification ofcthw crude residue by

flash chronatography over silica gel using 5-15% et hyl
. 4 ahie Yét—415'-lbls (4-chloro-phenyl)-4,5- dlhvdro-lmldazol 1-

&t?u tg | h 1. 2 % z%n—ﬁly gtggn%%te c)i%zhtIon eov%sepr pared @om
(48, 5R) Lanitedobingd- 22et}(o&yf;ihagnp4,srbﬁmeaye&ﬂxs%%ﬁatﬁ) 4,50K18RS-BRidazole-1-

rom 4- yl - 2-1 odophenol

and
carboev‘&w'?fef@m e b})ﬁlaﬁé (2# %Wﬂaﬁ@ﬁ@gbe@ewm dihydzochloride
(exan‘;kﬁéﬁé)' iRed ahﬂo%?&@%lnﬁer@s d Ebéfd in example 25, LR-MS: 6614 [(M+H)']

- / - But yl | SOpr opoxy-benzoate © prepare

4 / butyl 2-i odophenol and isopropyl iodide in an

anal ogous nanner as descE|be exanpl e 6. Exanple 8
Met hyl 5-(cvano- d|nethylh€¥wgggg-ethoxy-benzoate :
prepared from | -ethoxy-4-fluorobenzeme in an anal ogous
manner as described in ex
5- (cvano- di net hyl net hyl et hoxy- benzoate :
prepared from | -chlorg<4- etfloxy-2- fl uoro-benzene in
an anal ogous manner a \eso<|bed in exanple 3. Exanpl e

9 2-(4-fer
- Butyl - 2- ethox - e 's-?ﬁ\§@loro-ﬁhbnyl)-4.5-d
i hvdr o- 1 a ol th um num (71. 15 mi,

142. 3 nnDI 2FN|SO|U ionan eag, Al drich) was
added to a flask via syringe an oled to 0 0OC. A
m xture of meso-I|, 2-bis-(4-cht*6r sphenyl ) - et hane-1, 2-

dlan1ne (40 g 142 3 nnDI oreoared accordlng.to the
Wla2-g hlorasphenyl)-4.5-dihyvdrasimidazol-1-

1)-[4 3 gﬂu‘&ro— -pi 92% 1-# ﬁ%etﬁﬂméﬁydr}{ag&l] & whs prepared from
schnm em

(4S,5R)-2-(4-tert- butyl 2-ethoxy—phenyl) 4,5-bis-(4-chloro-phenyl)-4,5-dihydro-imidazole-1-

carbonyl chloride (example 11) and 1-(3,3,3-trifluoro-propyl)-piperazine (example 16i) in an
analogous manner as described in example 25. LR-MS: 675.4 [(M+H)"]
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1976, 109, 1-40) in about 400-500 m of toluene was
added dropwi se over a period of 30 mn. After the
wazidstiiooys was conpl et ed, the cooling bath was FEHPR205/005046
and the m xture was stirred atroomtenperature for 15
mn, at 50-60 OC for 30 mn, and then 80-90 OC for 30
mn. When the tenperature was cool ed back to 60 0C, a
solution of nethyl 4-trf-butyl-2-ethoxy-benzoate (40
g, 142.3 mmol, exanple 1) in toluene (100 m) was
added. The reaction m xt heated at reflux for 3
h. The progress of the r%[‘%‘?\gwas nmoni tored by thin
| ayer chromatography (silica @el, elutithg with ethyl
acetate). The reaction m xtyrg,was then cooled in ice
bath to 10 0C, Rochelle sal i [ution (300 nL, 1M was
added. The ice bath wa : €d, and the biphasic
m xture was stirred vid 15 for 30 min. Ethyl
acetate (300 nL) wag ad nd st} g was conti nued
overni ght. Wen thell Lgmpt ed, the organic
| ayer was decant ed bf e e acetate (500 nlL)
and Rochelle salt sol ution ?20 ,CH}I\/D wer e added,
and the m xture were transferre a separatory
funnel . The | ayers were separated. Cthe conbi ned

yll- (mb@dn@ub‘ﬁnmmy LﬁUB—VDEQ_&EﬁiOHWSMbeeﬁdr@d friﬂi\f(4§ @kb dS(4 -tert-butyl-
Wer e flbtered off, and the filtrate was concentr ated

2-ethpxy-phenyl-4-ubigi(Ghlorg phenyr43- Hibydry-igyjdazqisel -earbriwyl chioride
L

(cxanffI0 PP R e RIS GE L BibcRzit 1 SPaeof ek Wadleribed n

examp’@tﬂﬁyl M RFAl@4THE] hyl acetate, then 7.5% net hanol
in ethyl acetate) to give
2-(4-tert-butyl - 2- et hoxy-phenyl)-4,5- bis-(4-chloro-
rhenyl)-4,5-di hydro-1 H Exdmigzese (51.5 g). HR-M5 (ES,
m z) cal culated for C27TH2ON2OCL 2 [ (M+H) +J 467. 1652,
observed 467.1648. Exanpl e 10 n an anal'¢ ogous manner
as described in exanple 9, t § were obtained: a)
2-f4-fer
- But yl - 2- et hoxy- phenyl9~{4 5
di hydro-1 Himdazole : pLeps -a from et hyl
4-ter/-butyl -2-et hoxy- ‘b{m};‘oat exarpl e la) and

oh 9

meso- |, 2-bis-(4- fu \é() '
(prepared accor rﬁg‘}t}g oce descri bed

byJenner wei n, aIO Cancer NOkin. Oncol . 1988,
114, 347-58; Vogtl e, F.; Goldschmdt,, E Chem Ber .
1976, 109, 1 0). LR MG 435.4 [(MH) 4] .

4-[(4%5R)-Bi($-tdrd BOfy DO HHEMA)- 6,6 Hi@[dﬁhu&rw%}_@nﬁ} N3XYn R MM dazole-
-45 dlhvdro I H-|mdazole prepare rom net
onyHr I-(Z-~methanesulfe ethyD-pipesagin-2fong Sep pecppigyl feomul(4S,5R)-2-(4-tert-
butyl-@eéﬁ’oﬁyuﬁlem'ﬁ?l@bls (4 -chloro-phenyl)-4,5-dihydro-imidazole-1-carbonyl chloride
(example 11) and 1-(2-methanosulfonylethyl)-piperazine-2-one (example 21) in an analogous

manner as described in example 25. LR-MS: 699.3 [(M+H)"]
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br onophenyl ) - et hane-1, 2-di am ne (prepared according to
the procedure descri bed by Jennerwein, M et al.

woCogenddes. CHn. Oncol . 1988, 114, 347-58; Vayil/ER2005/005046
Gol dschmtt, E. Chem Ber. 1976, 109, 1-40). LR-ME:
557.1 [(MrH) +] . ¢)
2-r4-fer/-Butyl - 2- et hoxy- phenyl V4. 5- bi s-f 4- et hvnyl - phe
nyl V4. 5-di hydro-1 H i m dazole : prepared from nethyl
A-tert-butyl - 2- et hoxy- beBz&BRple 8¢ exampl e 1a) and
meso- |, 2-bi s-(4- ethynyl phenyl)-ethgge-1,2-di am ne
(prepared according to the mrocedure described by
Jennerwein, M et al. CancfrJRes. Cin. Oncol. 1988,
114, 347-58; Vogtle . olAschmtt, E. Chem Ber.
1976, 109, 1-40). LR 44 Ten4 [(I\/H—I) ].d) 2-("5- gr
- But vl - 2- et hoxv- phenvl - P-IN s-(4-chl oro-phenvl) -4, 5-
di hydro-1 Him zoI Nam et hy| CH
5-ter/- butyl exarnpl e 2) and
meso- |, 2- bIS- t hane-1, 2-di am ne

e descri bed by

{CHN. Oncol . 1988,

Jennerwein, M et al. Cancer R&S.¢

114, 347-58; Vogtle, F.; Gbldschn1tt E. Chem Ber.

dime thy y,-butan (}I on%%vgrochlonde was prepared

5 from r(ms ﬂm 2{3{4@@1-BlﬁtyI-I-Ieih6xy-pﬁd’r@Daf f—ﬁlsf(ﬂQHIoli’@bHéHyl) 4,5-dihydro-
C X -met hyl ) - 2- et hoxy- benzoat e (exanple
1m1daga %/iﬁ%f onyl lon e (example 11) and 3,3-dimethyl-1-piperazin-1-yl-butan-2-one

(exarﬂﬁé P63) i aPhridgbu s MheP ROGRYiBedGh BaRGs1t 23- ﬂReMSr@].S [(M+H)"]

(‘prepared according to the procedure descri bed
Jennerwein, M et al. Cancer Res. Cin. Oncol. 1988,
114, 347-58; Vogtle, F.; Gblqs% mtt, E. Chem Ber.
1976, 109, 1-40). LR MB: (N%kb+] f)
2-r4-fer/-Butyl -2, 5- dlethOX’ phenyl V4xi8- bi s-f 4- chl or o-
phenyl V4. 5-di hydro-I Himd |l e : prepared from nethyl
4-tert-butyl -2, 5-di et hoxybg
nmesol , 2- bi s- (4- chl Qr opheny et hane-1, 2-di am ne
(prepared accordingd e, pdHocedur e descri bed by
Jennerwein, M et al.'€a . CHn. Oncol. 1988,
114, 347-58; Vogtle, E ; P N& E. Chefi Ber
1976, 109, 1- m- (M) +] . g) 2-
M[4.5-Bis-04/C e di hvdr o-

IH-|n1dazoh“2%yll-3 ethoxy phenvy C2- net hyl - pr opan-
1-ol : prepared frommethyl 2-ggfidyy-4-(2 -hydroxy-
10 I, I -di methyl et hyl ) benzoat e (exanple 4) and

ohlotide W%;&eparcd from

4S, 5%-?&4%%85@ 2%@%&%{1&5%4 ?j)éss(s Q_[r]'l r ; | T.PII) g&ecmlycp o-irmidazole-1-

carbonyl chloride (example 11) and 1-(3-methanesulfonyl-propyl)-piperazine (example 16¢) in
15  an analogous manner as described in example 25. LR-MS: 699.3 [(M+H)*]
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15

h) 2-(4-
gr/-Butyl -5-chl or o- 2- et hoxy- phenyl ) -4, 5-bi s- (4-chl or o-
wWEkesyi099g - 4, 5- di hvdro-1 Hi m dazol e : prepar edPET/BPR005/005046
met hyl 4-ter -butyl-5-chloro-2-ethoxy-benzoate
(exanmpl e 5) and
meso- |, 2- bi s- (4-chl orophenyl) - et hane-1, 2- di am ne
(prepared according to the procedure described by
Jennerwein, M et al. Cancer Res. CHn. Oncol. 1988,
114, 347-58; Vogtle, F. Eﬁgﬁ sgemtt, E. Chem Ber.
1976, 109, 1 0). LR Ms: MeH) +] L)
2-(4-fgr/-Butyl -2-i sopropox -phenyIVW“S-bis-(
" 4-chl or o- phenyl V4. 5- di hvd Hi m dazol e : prepared
fromnmethyl 4-tert-butyl- Dpr opoxy- benzoat e
(exanple 7B) and nesea
2-bi s-(4-chl phenyl ) ,
according ta_t ke progedure \d€scrg-bed by Jengerwein, M
. et al. Cancerjﬁgé* EﬁéCnc« 1988, 114, 347-58;
Vogtle, F.: Goldsc —€. @ Ber. 1976, 1009,

. 1-40). LR-MB: 481.4 T(M+K) ] = _ o

2-(4-r4.5-Bi s-(4-chl oro-phenyl )¢

Him dazol - 2-yn- 3- ethoxy phenvU 2-

y y
1m1dgzp ahojarbonyl] 1 4]d1azepan-1 -yli- l-morpholm-4 yl-ethanone hydrochloride was

L R N M S Lo

imidakeRrRnlecarboryl cl\lbn&é (eﬂhmpl€a myaid m%]d@iﬁan@ﬂﬁquoﬂ)ﬂSﬁn 4-yl-
114, 347- 52% F.; Goldschmtt Ber
ethan?ge/-g:xalilelg ) @)a aE WE‘S MEARCTAS [d(:q\glpp&d'_]n exgx)nple 25. LR-MS 720.5
Kkﬁgn{4 r(4.5-Bi s-r4-chl oro-phenyl V4. 5-di hvdr o- |
H—|n1dazol 2-yl 1 -2-chl oro-5-et hoxyphenyl |
-2-methyl -propionitrile : prepared from net hyl
5-chl or o- 4- (cyano- di net hy| - | )-2- ethoxy-benzoate
(exanpl e 8B) and Kk E§¥
nmeso- |, 2- bi s- (4-chl or ophenyl) - et hane®#, 2- di am ne
(prepared according to t he_pgocedure descri bed by
Jennerwein, M et al. Cancgr Res. Cin. Oncol. 1988,
114, 347-58; Vogtl eg F Goldschmitt, E. Chem Ber.
1976, 109, 1-4Q). LR— - [(M+H+] .1) 2-r4-
er/-Butyl-2-f212.2-tri @hodet behenyI%54 5-bis-(4

fromethy

4-tert-butyl-2-(2,2,Z=tri Pl uo t haxy) benzoat e
(exanmpl e 6) and

meso- |, 2- bi s- (4- chlorophenyl) %thﬁﬁe |, 2-di ani ne

- chl or o- phenyVWﬁﬁ?waﬁXS{f- |nndazole . prepared

1m1da‘lziblé 1-BatForBE) [lﬁﬂdijte@an-ﬂ vl} @Ndﬁmbﬂhﬂt-ic,etaﬁndﬂbelﬂ@chﬁﬁfde was

Pfeparﬁﬁ?/r‘](gsg ?%ﬁL?Ru %ﬁ&v % mﬁ Bhéf&wa‘l—%bli'(éﬂ‘h’fﬁﬂf‘w& -$frdihydro-

imidd¥$leVMehbéliynvkibadd (ekhmipldapa 2-[ 1418R3¢HRE- 1LF1I0MNIBHRMy1-acetamide
4-ter -butyl-2-(2-fluoro-ethoxy)-benzoate (exanple 7a) \
(exarpp}g 20b) in an analogous manner as described in example 25. LR-MS: 678.5 [(M+H)"]
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meso- 1, 2-bi s-(4-chl orophenyl) - et hane- 1, 2-di am ne

(prepared according to the procedure described by
wQzoserosdi n, M et al. Cancer Res. Cin. Oncol PCTYBB805/005046

114, 347-58; Vogtle, F.; Goldschmtt, E. Chem Ber.

1976, 109, 1 0). LR-Ms: 485.4 [(MtH) 4] . Chira

(' 4S. 5RV2- (4- erNoutyl -2-et hoxy-phenyl

")-4.5-bis-(4-chloro-phenyl')-4 5-di hvdro-i m dazole-Ic

arbonyl chlorideTo a solégéﬁﬁﬁﬁﬁf

2-(4-/ert-butyl -2-et hoxy-phenyl ) -4, &wbi s- (4-chl or o- phe

nyl) -4, 5-di hydro-| Hinidaz-gg (19.7 g, 42.144 mol)

and triethylamne (17.6 26. 432 mol ) in nethyl ene

chl oride (200 ni)

(44.6 nlL, 84.288 mol{ 20%K&0l ution in tol uene,

Fl uka). The reaction g wag_stirred af 0 0C for

30 m n then concen ed | E§§g The o ange

resi due was taken kgfgepﬁgler hl ori de (100 nL), and

the solution wys [fi redo t hnedgh plug of silica ge
(=50 g). It pesxwashed with metiglene chloride (-600
m). The f||trabe was concentFﬁtéﬁg and the residue

I S- oro-p | % ro-i mdazol e- -carbony

5  from (44, iii':)r%lé4 -tst- bmylt%e %y-ﬁl@nyli 2, 559-(¢rrhlomnpheaibirt, 3-dibydre-
mlda%)le- -§a4}3(4r§'1 ch1 xac)l(ei/ (e)rg?]rrel%l ;) "J‘d5‘ % met?%lesﬂronly -ethﬁlgrgl 4%d1%epane

(exaniple d@)hyxdn analngaimmﬂneerhs dasrcbbe@in exhinplei2de DIEMS 699 4 [((M+H)"]
separated by chiral chromatography using a Waters
Delta Prep 4000 and Mbdcol spring colum (50 mm x 70
cn) packed with R R Wel Exaél%lk gepheri cal Kronasil
silica gel (purchased from Regis Technologles)
El uent: 30% net hyl ene chlorifde in heXane. Flowate: 85
m./ mn. Loading scale: 2.4<3Y0 g. The first peak
comng off the colum is t desired (4S, 5R)-2-(4-
ert - butyl - 2- et hoxy-@hgAyy ) - 4,/6- bi s- (4- chl or o- phenyl ) -

4, 5-di hydro-i m dazol e arhonyl chl oride. Exanple 12
I'n an anal ogous nanner as+a-zcrkbeg In examgM e 11,
there were obtain _%68 A - f 44
gr/ - Butyl - 2- ef ﬁhen
") - 4. 5-bi s- (4% uor o- phenvn- 4 grhvdr o-i m dazol e-
1-carbonyl chloride : prepareddtfigm 2- (4-te

10 rt-butyl -2- ethoxyphenyl)

from (4S,5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-

imidazole-1-carbonyl chloride (example 11) and N-(2-methanosulfonylethyl)-piperazine
15  hydrochloride (example 22) in an analogous manner as described in example 25. LR-MS:
700.4 [(M+H)"]
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b) (4S.5RVA4. 5-Bi s-(4-brono-phenyl V2-(4-fe

rf-butyl -2-ethoxy-phenyl V4. 5- di hydro-i m dazol e-
wd2mantvess/l chloride : prepared from PCT/EP2005/005046

4, 5- bi s- (4- brono- phenyl ) - 2- (4-

tert-butyl -2-ethoxy-phenyl)-4,5-di hydro-1 Him dazole

(exanple 10b). c) f4S.5RV2-r4-fer

- But yl - 2- et hoxy- phenvn- 4. 5- bi s- (4- et hvnyl - phenvn- 4. 5-

di hvdr o-i m dazol e- 1-carbonyl chloride : prepared from

2-(4-tert-buty|-2-ethoxy$ES§%!§0
4, 5-bi s-(4-ethynyl - phen |hydro | Himdazole
(exanpl e 10c).d) (4S.5RV2-r%-

e”- But yl - 2- et hoxy- phenyl V4 %
di hvdr o-i m dazol e- 1-carhbo
2-(5-tert-butyl - 2- e4hoxy

4, 5-bi s- (4-chl oro- phe
(example 1) . e)
(4S. 5RV4. 5- Blﬁ (4- chrU\o-

bi s-f 4-chl or o- phenyl V4. 5-
chloride : prepared from

dlhydro | Himdazol e
-2c&5-(cvaﬁ%tdinethyl-

met hyl V2- ethox n II N ro-im dazol e-

1- carbonyl e&btdri preﬁare rqﬂgz {3-[4, 5-bis-(4-
chl or o- phenyl ) -4, 5- dlhydro

H i ni dazol - 2-yI | - 4- et hoxy- e e,

ro ionitr
D Xy pheny]

prepatqd|fggm 8‘{5?5]?)‘32 éﬁ&ﬁéﬂltylr%ﬁhgx)( p|heny1) -4, 5-b1s (4 chlo?o LhenyK 4,5-dihydro-
. t,-
imica T 1 APyt USAR ELANRS PSRN mephony ey Blpsmsng o+

acetathizbed expinepld Tfb) .in gy analogous manner as described in example 25. LR-MS: 680.5
ﬁ4?.5RV4.5-Bis-f4-chloro-phenylVQ-rZ-ethoxy-4-(2-hvdro
(MR T 1 1-di net hyl et hyl Vphenyl | -
4, 5-di hvdr o-i m dazol e-| - carbonyl chloride : prepared
from2-{4-[4,5-bis- (4-chloro-phenyl)-4,5-dihydro-
H i m dazol - 2-yl ] - 3- et hox }-2- et hyl - propanl - ol
(exanple 1Qg). h) c Chial
(4S. 5RV2-r4-fen-Butyl - 5- chLigr o- 2- et hoxy- phenyl V4. 5-bi s
- (4-chl oro- phenvn- 4.5-di mﬁmo-inidazole-l - car bonyl
chloride : prepare from 2-X# /ert-butyl-5-chl oro-2-
et hoxy- phenyl ) -4, 5- at or o- phenyl ) - 4, 5- di hydr o-
H i m dazol e (exanpl e 9 i) (4S,5RV2-(4-fe

NBut yl - 2- i sopr opoxy, en%i 5-Di (4-chl or o- phenyl V4,
5- di hvdro-i m dazolg- ?qérb chloride : prepared
from2-(4-ter -but - i sopr

Mmpenyl)-
4, 5-bi s-(4-chl oro-phenyl)-4 phydro-1 Himdazol e
(exanple 1G). j

(4S. 5RV4. 5- Bi s- (4-chl or o- phenyt%/2-r 4- (cvano- di net hyl -
4-{ (4§5ﬁ¥-|4}§2B1%t( ] Qﬁ%ﬂ’&ﬁﬁ‘éﬁ@l)—%ﬂ-ethova-( 2-hydroxy-1,1 -dlmethyl-ethvl)-phenvlk

4,5-dihydro-imidazole-1-carbonyl}-piperazin-2-one was prepared from (4S,5R)-4,5-bis-(4-

‘;I

chloro-phenyl)-2-[2-ethoxy-4-(2-hydroxy-1,1-dimethyl-ethyl)-phenyl]-4,5-dihydro-imidazole-
1-carbonyl chloride (example 12g) and 2-piperazinone (Avocado Organics) in an analogous
manner as described in example 25. LR-MS: 609.4 [(M+H)"]

-8 -



10

15

4, 5-di hvdr o-i m dazol e-| -carbonyl chloride : prepared

from2-{4-[4,5-bis-(4- chloro-phenyl)-4,5-di hydro-
wd-oosrimagol - 2- yl ] - 3- et hoxy- phenyl } - 2- net hyl - preai/ErR003005046

le (exanple 1G9 ). k) C4S.5R)-2-r5-Chl oro-4-(

' cvano- di net hyl - met hyl V2- et hoxy- phenyl | -4.5-bis-( '4-

chl or o- phenyl ")-4.5-di hydro-i m dazol e- 1-carbonyl

chloride : prepared from 2-{4-[ (4, 5-

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

H i m dazol - 2-yl ] - 2- chlor%xg @E?gxy-phenyl}-Z-

nmet hyl -propionitrile (ex k). 1)

r4s. 5RV2-f4-ren-Butyl -2-f2. Q. 2-tri f [*ror o- et hoxyVphenyl

| -4.5-bis-(4-chl orophenyl)>~g¢, 5-di hvdro-i m dazol e-

1-carbonyl chloride : prepargd from

2-[4-tert-butyl - 2- (& trytfl uoro- et hoxy) - phenyl]-4,5

- bi s- (4- chl or o- ghenyl -4 hydro-|I Himdazol e

(exanpl e 101)wnc (4S. AL ST OH

- Butyl - 2- (2-f | ugr o—gfhaxy ph | -4, 5- bi s-r4-chl or o- ph
envlV 4. 5-di hvdi O i niLdas ar bonyl chloride :
prepared from 2-[4-ter/- bﬁtyl & fi uoroethoxy) -

rhenyl ] - 4, 5- bi s- (4-chl or o- phemyt) - 4, 5- di hydr o-
IH-|n1dazoIe (exanpl e 10n).
(3, 5-Di net hyl -i soxazol -4-yl) - plpera2|n I-yI nmet hanone

4S S4Bisef@-ahford-ph Db [1-the -bedrgty-pil ethiyRethyl)-phenyl]-

was added to the vial

1,1-dimethyleethyl)-phenyllst, %—H&w@w mé#zmeght:arb@nyﬂ elaridtepanple des) and 1-

BRI NG R g 1 S

desciiliald 1ﬁ@k¢mp~led5byR4MSL7Qif4 (®PEHGt assi um car bonate. The
organi c | ayer was concentrated in vacuo. The crude
resi due was dissolved in 5 nL of dioxane and 5 nL of
4M hydrochloric acid in @xexpr®3 The reaction m xture
was shaken overni ght at room tenperature then
centrifuged. The supernatant'mas remdved and the
remai ni ng solid was shaken Wy h hexane then
centrifuged. The supernataldt _svas renoved, and the
solids were col | ect&eany drjed in vacuo to give (3,5-
dinethyl-isoxazol 4- yI razin-1 -yl - met hanone.

140—\ CIH

1 3 | e ipe 1 AnOng
h drém&ldfé&vm;réﬁaaéd frcfm (Srsislgm Mls-(uscﬂwgh@ryfb y.S &BBW 4- (2-3ydroxy—

HO

2-(4-{(4S.5R)-4.5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(2-hydroxy-1,1-dimethyl-ethyl)-

phenvl]-4,5-dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-1-morpholin-4-yl-ethanone

hydrochloride was prepared from (4S,5R)-4,5-bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(2-hydroxy-
1,1-dimethyl-ethyl)-phenyl]-4,5-dihydro-imidazole-1-carbonyl chloride (example 12g) and 1-
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Et hanesul f onyl - pi perazi ne: prepared from

1-tert-butyl oxycarbonyl - pi perazi ne and et hyl sul f onyl
wach®rioges | n an anal ogous manner as descri bed RAT/EP2005/005046

exanpl e 13. Exanple 15 - 2- Met hoxy- 1-nmethyl - et hyl

V2- pi perazin- 1-yl-acetam de di hvdrochl ori de Met hoxy-

1- et hyl - ethylanine (15 mmol, 1.15 eq) and

morpli IRy EHE A0, (oot Roduialin b iegoys mnner s

descriled il BRarApleS. iRLMslmsl\RM@gqed in a portion-wse
fashion via a syringe to a solution of

chl oroacetyl chloride (13 nmol) in nethylene chloride
(10 nL) cool ed to approx 40C in a sealed 40 nL
vial. The reaction m xt ;gg&g%éé rred for 1 h at
reduced tenperature. The solfti on was=t hen nade acidic
with IN HOJ and then dil ut ith 10 nL of nethyl ene
chloride. The vial was agitlat¢d and centrifuged. The
organi c | ayer was trea rred,to 40 nL vials and
concentrated i n vacuo. e_r8sidue (1.69 g, 10.21
nmol ) was dil uted MAth de-pet hyl f or gy de.

Pi perazine-1- garb ' grt-cButyl ester (8.67
mol , 0.85 eqé_aﬁgex py )
1.3 eq) were*@fdedo The re%ctl

hyl am ne (13.27 mmol

pHXt ure was shaken at
65 C overni ght and concentratedc\n vacuo. The crude
resi due was dissolved in 10 nL di oxane and 10 niL of
4M hydrochlorlc acid in dloxane The sol uti on was
S4SI6E i 2-(Bathexya Z-ﬁvdxbﬁﬂlﬂedihfeiﬁvum

fie nl_gmgglll a(cjzgtam
e . Y3 - ide
ydr m acaa@tepma ffoe;npt\sesk) @nanst(h%h&% bﬁ&lyv)@s[zc&h&ﬁﬁzt €4hydroxy-

ied in vacuo to give N-(

L1 drfé%thﬂﬁhxll Rieanprllidet- ﬁWﬁ‘mzﬂbql%ekalz%ﬁban!/Phla@@ (gxarople 12g) and N-
meth?*@béi as (gll fr)rglt g%)%m_ e ﬁ@:eta?rii@e (%xgrﬁ ;%l?)] mg‘?@\q%%g u%?naﬂ)lca'

descritieH vl exaaimle 23 dbR*M?z r @0 [(MI-+HH) d m
1-tert-butyl oxycarbonyl - pi perazi ne,
chl oroacetyl chl ori de and
N, N-bi s- (2- net hoxy- et hyl Egarhple95n an anal ogous manner
as described in exanple 15.h
i V- Met hoxy- N- net hyl - 2- pi per &zi n- 1- yI "acet ani de
di hvdrochl ori de : prepared om 1-
tert-butyl oxycarbonyl - pi pekagi ne, chl oroacetyl chloride
and N-net hoxy- N- net¢ M ne [ an anal ogous manner as
descri bed in exanple | SY N
N- | sopr opyl - N- et hyl - 2- pip@razi m—1-yl - acetqgym de
dihvdrochlorid;rgfpﬁgﬁﬁqe frpr 1-
tert-butyl oxgg | p&ra , chl oroacetyl chl ori de
and N—isopqujFON-nethylanine &
3 H:,C
HO

{(4S,5R)-4.5-Bis-(4-chloro-phenyl)-2-[2-ethox y-4-(2-hydroxy-1,1-dimethyl-ethyl)-phenvyl]-
4 .5-dihydro-imidazol-1-yl} - i

hydrochloride was prepared from (4S,5R)-4,5-bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(2-hydroxy-

-84 -
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anal ogous manner as described in exanple 15. d)

- (2-Cvano-et hyl ) - N net hyl - 2- pi perazin- 1-yl-acetam de
walzdosdrooehl ori de : prepared from PCT/EP2005/005046

1-tert-butyl oxycarbonyl - pi perazi ne,

chl oroacetyl chl oride and N-(2-cyanoethyl)-N-

nmet hyl am ne in an anal ogous manner as described in

exampl e 15. e) 1-G Methanesul fonyl - propyl Vpi perazi ne
1 l-dumqﬁh/ﬂr%b)ﬂ} phang8-4,5- @hg@aﬁwamlg-mcarbonyl chloride (example 12g) and 1-

@3 -me]tﬁz;ngﬁg%}’hﬁﬁzlg % el e_(EF:J : gn%?elr 186%;{}12&#16’& h‘ﬁ?ﬁﬁ%yésf&scn%ed in

example@Sr diRvy1S: GIBAQ('MﬁHH]ar FJ. et al. Aust J. Chem
1999, 52, 167-172) in an anal ogous manner as descri bed
in exanple 15. f) 3-Piperazin- 1l-yl-propionitrile
di hvdrochl oride : preparEghnigl®©98
1-tert-butyl oxycarbonyl pi perazi ne and
3-bronopropionitrile in an janal ogou§™hanner as
described in exanple 15.g tert-Butyl -2-pi perazin-
1-yl -acetam de di hvdrochl e . prepared from
1-tertbutyl oxycarbor pi ey azi ne,
chl or oacetyl Ch|$DI‘I de @ grt-butylamne in an
anal ogous descrloud i g—exanpl e 15" HN N\ x2
HCI C N h) Plp r -yf - ags on|@W|Ie
di hvdrochl ori de : pILQp%l d f
1-tert-butyl oxycarbonyl pidera
bronpacetonitrile in an anahmq.-
in exanple 15. i)

T prepar e o1 | X a
imida3elbl 4-(2-nietHanesul foh Vleath Zlﬁ-ll- aetlanah hloride was

prepairere (S SR Ty 12%%?9%‘9 PR B NP Fenloko-pheny))-

4,5- dn@emmdazforeorrb&bb@,n thigEye @xxaAlE NORY4nd 1pi2per azi ne and
| -chl oro-3, 3-di net hyl - but an- 2-one ( 1- chl or opi nacol one)

methanesylfonylenblpinsezing roghlogide ggxpmels §7) incarpanglagoysmanner as
15 f | et hyl ) pi perazi ne
descrgji?é \%%’%H#I ori dERI\/%g% Wlﬁjl nyﬁ%ul fone (1.8 nL, 20.1
nmmol ) was added to a solution of

\ - (tertbutyloxycarbonyl) E gg ?élne (1.50 g, 8 mmmol)

in methanol (84 ni). n m xture was

N O"'\ CH
HG N \N‘< CH,
/ ‘( _/ Y
o] CH:’
@ ne CH,

2-{4-[(4S,5R)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4.5-bis-(4-chloro-phenyl)-4.5-
-N.N-dimethyl-acetamide hydrochloride was

dihvydro-imidazole-1-carbonyl]-piperazin-1-yl

-8 -



10

15

stirred at roomtenperature for 4 h and concentrated

to a white solid. Purification of the solidby flash
wamosimwhr omat ogr aphy (silica gel, el uting wRAT/HP2664/005046

met hanol in nethylene chloride) gave |-/el-

- but yl oxycar bonyl - 4- (2- met hanesul f onyl et hyl ) pi per azi ne

as a white solid (2.29 g, 95% . Hydrochloric acid (42

m.,, 168 mmol, 4 Min 1,4-dioxane) was added to a
prepaseshirem @%45&}12dﬂ-t@ﬁ-bq_tyl-5-chloro-2-ethoxy-phenyl)-4,5-b1s-(4-chloro-pheny1)-

- (Do f . i
5-dShto- Pt YRBR ORI (R RO IR el DR 11
acetamidet ((Yadwead Petducts)id ananalogows trenperaa descebalisrerample 26h&R-MS:
trated to give 1-

69&{Qpﬁgﬂﬁgnesulfonylethyl)piperazine di hydrochl ori de as

a white solid (2.05 g). Exanple 18 a) 2-Methyl -

1- pi perazin- 1l-yl-propan-2-ol_ dihydrochloride :

prepared froml-tertbuty onyl - pi perazi ne and

2, 2-di net hyl - oxi rane (I, 2-epoxy-2-nme&hyl propane) in an

anal ogous manner as describgd in exanple 17. b) 1.1.1

-Tn fluoro-3 -piperazin- 1 pr opan- 2-0

di hydrochloride : pfepared~Nfom

1-tertbutyl oxycar bony ip@fazi ne and
I,I,I-trifluoro-2,3-;1:;%b opgine i n an anal ggous
manner as descri bed jmexan .—Tk&) 4- Pi per azi n-

-yl - but an- 2qone, dyTidr gekf or i deXy prepared from
1-tert-but yl exycakbonyl pi per axiife and net hyl vinyl
ketone in an anal ogous nmanner/asxdescri bed in exanple
17. Exanpl e 19 HC “on,

hanesul f onyl - et , 4] di azepane

(1480 SR it terti Bibylnnehles xxy-phenpd)-4.5-bis-(4-chloro-phenyl)-4,5-
dihydrb-iihl S IPAAG,

prepatebfromli#8, SRjr2 d4-derpbweylt -chlbraPrethex 2phenyl)-4,5-bis-(4-chloro-phenyl)-

4,5-df o iR P-ggrb'oﬁj 'gblépgg@(?%meq 25 dad ChBRIORS 4-y1-2-piperazin-1-
yl-etianodd @aka@pa Reoduct)Fin RA4MAIbEoud Ghainbieds ldewib¥d infskh@ble 25. LR-MS:
chl oroacetyl chl oride and norpholine in an anal ogous
742 4MHED Jas described in exanpl e 15.
2-[1.4] D azepan-| -yl - NJV-di net hyl - acet am de
di hvdrochl ori de: prepared from|[1.4]di azepane-
1-carboxylic acid tert-bExghple@Per,
chl oroacetyl chl oride and digethylamye in an anal ogous
manner as described in exanple 15.
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Exanpl e 2 1l -(2- Met hanosul f onyl et hyl Vpi per azi ne- 2- one

Met hyl vinyl sulfone (0.42 nL, 4.8 mmol) was added
walzoopwiosss t o a cool ed sol uti on of PCT/EP2005/005046

N-tertbutyl oxycarbonyl - I, 2-ethyl enedi am ne

hydrochloride (1.00 g, 5.1 mmol ) and triethyl am ne

(1.4 nL, 10.7 mmol) in nmethanol (20 nL). The reaction

was stl rred atl roomterrperature for 18 h and

4
1m1dacigfeg-;-: ?%r%ﬁ%}ﬁ%eﬁéﬁrz g‘ﬂel \bé%%r&)%l'ed% rP@!S%R)%J/@r@I‘tI’B%PﬁlZ-I N

isoprapc(xly- ftheny ) 5- Mls-@«yhiarohmeyyl)-z Sadihydretithidazolé-hajtonyl chloride

(artige 190 4B8 2 epraigins ik Gidhmise 5 e 454 et deserbed n
exampRJ) 25 | [OR-MS: (dU—7t4q(MbH?1*yl oxycar bonyl -

- am noet hyl am no) et nmet hyl sulfone ( 1.05 g, 4.0
mml)andtrlethylamne(lerL 8.0 mmol) in
nmet hyl ene chl ori de (50 eaction was stirred
at room tenperature forn%)jﬁ‘l.g%wreaction was
partitioned between aqueousysodi um B¥¢ar bonat e and
met hyl ene chl oride. The or i c phase was washed wth
brine, dried over anhydro gnesi um sul fate and
concentrated. Purifidcgthonof the crude residue by
chr omat ogr aphy cpve,, gel usiqg 0- 10% net hanol in
nmet hyl ene chh@r’i de gave { 214 2- ghl or o- acet ydn) - ( 2-
met hanesul fonyl'? a no - et hyts} - carbam ¢ aci d
tert-butyl ester (1\20MG; To a cool ed sol ution
of
{2-[(2-chl oro-acetyl)-(2- mst h:at uI fonyl - et hyl ) - am no]
-ethyl} carbamic acid tert-b ylc”ester (1.20 g, 3.5

| I%Pe Ch|OLId . dd d .

imidarbi-1 & -h&@Rdhch B f6R rah fa&m21 1%&@&& saﬂ@rme was
The resi due Wwas | SSOl ve |n acetonitri

prepared Eomy AR ré- (ﬁersbwl 2-ipwpaRuPhenyhS, %b@é@ chtph@phenyl) 4,5-
t EB@' re for 18 h and

dlhy({:rgglg\édﬁt%rlg}q/a% l%tlgg [ c(%t(fe%n iﬁ cl;a zlde resi due by

methmfesdﬁatydﬁgh)e\)pmcrmrdllsydwdl@r@e I(e)umpliﬁgl N i &Yenabigoasimhnnen as

thyl ene.chl orj € +

descrf[geééx%ﬂr??é%géui#‘%ﬁ%?@prﬁ/ﬁ(yfa)der azi ne-2-one (0.36 g,

499% . LR-MS: 206.9 [(M+H) +] Exanple 22

N- ( 2- met hanosul f onyl et hyl ) - pi per azi ne

di hvdrochl ori deMet hanes@ﬁm&l@hl oride (0.7 nm., 9.0

nmol ) was added to a cool edgsol uti onem@f

4- (2-am noet hyl )- piperazing-|-carboxylic acid

tert-butyl ester (1.33 g, @ mrol ) in pyridine (25.0

m.) . 2

% CH,
N 0’( CH
CH
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The reaction was stirred for 12 h and partitioned

bet ween partitioned between aqueous sodi um bi carbonate
wams/mebysy | ene chl ori de. The organi ¢ phase wasPGEEP05/005046

with I M hydrochloric acid, aqueous sodi um bi carbonat e,

brine, dried over anhydrous nmagnesi um sul fate and

concentrated. Purification of the crude residue by

ph .over si I{lca geI usi ng 0-5% net hanol in
] gxyyphenyl)-4.5-bis-(4-chloro-phenyl)-4.5-dihydro-

lmldﬁm(ﬂvnqﬁj@nﬁét ..cmharw%xbwaémw ARhRANSH IRAFRBIVIL was

C acrd tert-butyl ester (0.70 g, /0% . To a cOO
prepaggs! foarh ¢hS,8R)-2- (4 tert-butyl -2- lsopropoxy-phenyl)-4 5-bis-(4- chloro-phenyl) 4,5-

a box
d1hydf’o 1%1 gﬁ% C%Yor}%g}(&?gn‘ﬁge 13%)) ng 15 -mezt}-nz}n%sulf L?(%?ﬁé] -
p1per422|6b (rdfkam}ﬂasl 6e)dd eﬁi ailelfons hamicr @s desctbdddlylekample Q3aDR,M$0713 4

Ppg)] and the reaction was stirred at roomtenperature
[(M+H)d 12 h and concentrated to give N

(2- met hanosul f onyl et hyl ) - pi perazi ne di hydrochl ori de as

a white solid (0.55 g, 95%) . Exanple 23 x HC

N- ( 2- Pi perazin- 1-yl - et HxamplediO2ni de hydrochl ori de was

prepared from 4-(2-am no-etqyl) - chiral

pi perazi ne-1-carboxylic acid er -butyl ester and

acetyl chloride in an analfjoggus manner as describeb in

exanpl e 22. Exanple 24 :

1-(2.2.2-Trifl uor o@r\@ pep@zi ne di hvdrochl ori de

tert-Butyl-1-pi perazi anpoxyl at 6% 1. 00 g, _5.37 mmol )

and pyridine (0.868 1ON 5 wer e con%lned in

nmet hyl ene chl orj& 27N ooféd to 0 C

Tri fl uor oaced A anhya¥i d O(O m., 6.44 nmol) was

t hen added ggﬁ*d he reaction mXxti‘s was allowed to

warmto anbi'ent tenperature amg”sgirred 1 h. The

reaction mxture was then diluted with ethyl

N-(2-34 5@ @i)BiANIh - 18856k Wb Hehy I3 GBI $4 BRI AS S -4,5-dihydro-
hy rogen sulfate (2 x 50 m), saturate aqueous sodi um
imidazplel-casbonyll-piperazin-l - vl hrgthyDimethanssulfo eiydroghlioride wosprepared

from ﬁ@SMD-ﬁMM&yI@Qo&%?&fV%G t4<s s @mbﬁ{)[éhéapgws dihydro-

trifluoroace a2| ne-| - car
imidagzaleSiocagborgdehlonde (znaraple 1) aths(aI-mcjhatnoetdfqu@th)ﬂ)-prperazme

tert.-.But vyl . . .
hydrogHlo5a (xAinp|e22) i LanalogPy LY dsscriveddp BRARISPE LR-MS:
714.4[0M96§ 79, 3.22 mmml ) was added to a sol ution of
bor ane-t etrahydrofuran conplex (8 mmol) in
tetrahydrofuran (24 nL) and the

- 88 -
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reaction m xture was heated at reflux for 2 h. After

cooling, 2 N hydrochloric acid (4 nL) was carefully
wazibedioasd t he reaction m xture was stirred unedT/ERpgs/005046

evol ution ceased and then diluted with ethyl acetate

(200 nmL). Aqueous sodium hydroxide (0.2 M 75 nL) was

t hen added and the phases were separated. The organic

| ayer was dried over sodium sul fate and evaporat ed.

The residue was purified by colum chromat ography

(eluting with 20% et hyl £, N hexanes) to give r

L butyl B&ipR 03

4-(2,2,2-trifluoroethyl)pi

(0.627 g, 73% as a white_sglid. A solution of

hydrochloric acid (4.0 M m.) in di oxane was added

to a solution of tgrf ty_
4-(2,2,2-trif|uoroetﬁiiﬁp' ra2|ne%l-carboxylate
(0.736 g, 2.74 mol) diho m.). Theureaction
m xture was erredfuntll [ y thin layer

chronatographym.g’);~ at ion of reaction
(approx. 3 hpd T at|Qes rquvaporated and the
resi due was dried under vacuum yield

1-(2, 2, 2- trlfluoroethyl)plperﬁglﬁé dlhydrochlorlde

959 S a mhlte 4-
Qq 1 e ll—|4(5 dihydro-

1m1dazGl'eCIhJ:é}BQ|1;y{_P||3@Eé’rlaim—- §g ENEM diiﬁbﬁ&ﬁﬁ:%ﬁhﬁ‘de hydrochlorlde was prepared
-car bon perazin- 1-

from (4, 5} yly2 lsepwawahﬂlmyaﬁo%hllsxﬁ‘}mlermeaybdtijduhmdw-
1m1da?§1§- lg%rb%nye ﬁhl?relcrle} (eé x{tgll 151) a?%lgs(N dlrﬁetll%l Z)plﬂergzxg 1-yl; a&etaﬁude

(OakwoodPmpdecty)l ik af ,aﬂalogbuhyﬂhnmerlawﬂmnbédambxmaplbdﬁy ILR MS 678.5
M+ oride (7.967 g, 15.03 mmol, exanple 11) in
I t'hyl ene chloride (60 nL) cooled to O C were added
triethylamne (4.19 nL) and |-norpholin-4-yl-
pi perazin-1-yl -ethanone (3.366 g, 15.78 mmol, Gakwood
Pr oduct s), respectively,JEEQBLﬂg.bath was renoved, and
the reaction m xture was stigrred at g@Qom tenperature
for 30 min. The reaction wag nonitored by thin | ayer
chr omat ogr aphy (silica gel 0% et hyl acetate in
hexane). The reaction g xtw# was concentrated to
dryness, and the cr%ﬁéii?aj'ue was purified by flash
col umm chr omat ogr aphy T gel luting with 0.1%
triethylamne_in ethy+\ace —éuqlve 2-
{4-[ (45, 5R) oﬂ4-
er/-butyl - -aheﬁyl i s-(4-chl oro-phenyl)-4
,5-dihydro |n1dazolel carbonyl]
rerazin-1-yl}-1-norpholin-4-ylketbanone as white foam
The mhlte foantmas taken in 1%0 m of ethyI acetate

fer azi ne- Pcar boxyl at e

im1da§81|eylt-éa%n'vﬁ-pmerazm-l-v]}- 1-morpholin-4-yl-ethanone hydrochloride was prepared
from (4S,5R)-2-(4-tert-butyl-2-isopropoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-

imidazole-1-carbonyl chloride (example 12i) and 1-morpholin-4-yl-2-piperazin-1-yl-ethanone
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di ethyl ether) was added dropwise to the filtrate. The
white solids formed were filtered off and dried in

WO 2001009 gi ve PCT/EP2005/005046
2-{4-[(4S,5R)-2-(4-tel-/-butyl -2- et hoxy-phenyl)-4,5-b

S- (4-chl orophenyl)- 4,5-di hydro-i m dazol e-

1-carbonyl]-pi perazin- 1-yl} -

1- nor phol i n-4-yl - et hanone hydrochloride (9.3 g). HR M5
(Oakypud PwﬂfytSblalae @halegoys MEANETIS HEe NBiaicRaply/R ) L}{ -MS: 720.5
[(M+ . 2922, observed 706.2917. Exanpl e 26

.5RV2-('4-tert-ButyI-2-ethoxy-phenyIV%.5-bis-(

"4-fluoro-phenyl ')-4.5-di hvdro-imdazol-lyll-

F4- (' 2- met hanesul f onyl - et hyl ) - pi perazi n-

1-yl | - met hanone hydrochﬁ%@ﬁ@@zﬁgs prepared from

(4S,5R)-2-(4-tert-butyl -2- etthoxy- phesyl ) -4, 5-bi s-(4-fl

uor o- phenyl ) - 4, 5- di hydr o-i pddazol e-| carbonyl chl ori de

(exanpl e 12a) and I-(2-netﬁgﬁesulfonylethyl)piperazine

di hydr ochl ori de (e>(<:l i n an anal ogous manner as

descri bed in exanple L?{MS 653. 4 [ (MH) +] Exanpl e

27
4-r (' 4S. 5RV2-r4- ter t~But
"4-f| uoro- phen I ﬁﬁgyh%gro-
1- car bonyl | -k eraz
from (4S, 5Rue2-q 4-tert-butyl
et hoxy- phenyl ) -4, 5- bi s- (4-f| udso-ehenyl ) - 4, 5- di hydr o-
n1dazo|e- 1- carbonyl chlorlde (exanple 12a) and

4 & y ) 4enh ahe

b’)?%%phenyl VA 5-bi s-(
zol e-
o%ﬂloride was prepared

preparéii— fbcbrﬁ (49;511) mmplbtaylvsacmo@ pletlhwdy phdﬁwa:zsnbﬁ (4-chloro phenyl)

per azi n-
4,5 dﬁiyﬁw%o}en{oaaria?n.‘/éewaﬁ%éxwalﬁdéhl adj 1d&-methanssd iy bpropyl)-
10 plperﬁii%xamgle 16e) in an analogous manner as desched 1{1 exam%Ie 25. L{{ 4Mf9[ 735.4

4-tert-butyl -2-ethoxy-phenyl)

[(M+ do phenyl) 4, 5-di hydroi m dazol e- 1-carbonyl chlorlde
(exanmpl e 12a) and
| - mor phol i n-4-yl - 2-pi perazi n-1-yl - et hanone ( GCakwood
Products) in an anal ogoBxan®lenk as described in
exanple 25. LR-Ms: 674.5 [ (MH) *] ol
2-(4-rf4S.5RV2-r4-tert-Buty[-2-ethoxy-phenvn-4.5-bis-r
4-f | uor o- phenyl V4. 5-di hvdr, i dazol e-
1- car bonyl | - pi perazin- 1- -N. N-di net hyl - acet am de
hydr ochl ori de was grep ed ifom
(4S,5R)-2-(4-tert-but 24efNyoxy- phenyl ) - 4, 5-bi s- (4-f
uor o- phenyl ) - 4, 5- di hydr oi 'o.zobe\ 1- carbon§t chloride
(exanmpl e 12a) and CH,
N, N-dlnethykerﬁ/ﬁékaZIn- - et am de( Cakwood
Product s) |n/&Q analogous nan'- 28, described in
exanpl e 25."tR-MS: 632.8 [ QLo

15  N-(2-{4-[(4S.5R)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4.5-bis-(4-chloro-phenyl)-4.5-

dihydro-imidazole-1-carbonyl]-piperazin-1-yl} -ethyl)-methanesulfonamide hvdrochloride was

prepared from (4S,5R)-2-(4-tert-butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-
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4-| f4S.5R -4.5-Bi s-
(' 4-brono-phenyl)-2-(4-tert-butyl-2-ethoxy-phenyl V4. 5-
walzdos/drog9d m dazol e- 1-carbonyl | - pi perazi n- 2- oNECTHBEE005/005046
prepared from
(4S, 5R) - 4, 5- bi s- (4- brono- phenyl )-2-(4-tertbutyl -
2- et hoxy- phenyl ) -4, 5-di hydro-i m dazol e-1 - car bonyl
chl oride (exanple 12b) and 2- pi perazi none (Avocado
4,5- d@»’@mn@§9201%1-aﬁbwélch}ga%(emﬂeﬂ Insand dsCrmpthandsplfonylethyl)-

plpCl‘%‘W&O%@)ﬂd& '?%mp@e%%) o &d M*éw s AP Fdeddribed i in example 25.

LR-MS:73édd(MtENY| V2- (' 4-tert-butyl - 2- et hoxy- phenyl V4. 5- di
hvdr o-i m dazol e- 1-carbonyl|l -11.41di azepan-5-one was
prepared from

5 (4S,5R) -4, 5- bi s-(4- brorm}xlaﬁ% mvioy- 2- (4-tert-butyl -2-eth
oxy- phenyl ) -4, 5-di hydro-i m dazol e-1 -carbonyl chloride
(exanpl e 12b) and [I, 4] di agepan-5- 6tfe (Cakwood
Products) in an anal ogou nner as described in
exanple 25. LR-Ms: 695.3 VM) +] [f4S.5R
)-4.5-Bis-(4-bro yl V2- (4-tert-butyl -2-ethoxy-phe

nyl V4. 5-di hvdro-i mi Yw 1-

r4- (2- met hanesal ponyl -'et hyl) - pbpgrazin- ©H

1-yl]-net hanoné— rochl gri de-wasCprepared from

(4S, 5R) - 4, 5- bi s-§ 4\broOndy phény) - 2- (4-tert-butyl -2-eth
oxy- phenyl ) - 4, 5-di hydro-Pm dazgl e, | car bonyl chloride

ARG R Ex st

10 1m1dafzbl@¥m-carbonyl chloride (example 12h) and 1- ethanesulfonyl-plperazme (example 14) in

(4S, 5R) - 45b|snép4 brorm hen y%_ (7 -bqtyl 2-eth
anane&;owmﬁl)a%iesc F%mﬁ@ ey M %M(M YY) dhi ori de

(exanmpl e 12b) and

| - mor phol i n-4-yl - 2-pi perazin-1-yl - et hanone ( GCakwood

Products) in an anal ogolExamplntd® as described in

exanple 25. LR-Ms: 794.3 [(MH—I) +] Exayple 34

4 [(4S.5R)-2-("4-tert-Butyl 42- et hoxy- phenyl
')-4.5-bis-(4-ethvnyl - phen - 4. 5-di hvdr o-i m dazol e-

1- car bonyl | - pi per azi n- -on S prepared from
(4S,5R) - 2-(4-tert- oxy-phenyl )-4,5-
bi s- (4- et hynyl - phenyl ydro i m dazol e-1 - car bony

| chloride (exanpl e ) ane 2- %’\@Erazi none. (Avocado

Organics) in &h Nog man described in
exanpl e 25.@_@0@{6\“/ 3 @

\_

15 2-{4-[(4S.5R)-2-(4-tert-Butyl-5-chloro-2-ethox y-phenyl)-4,5-bis-(4-chloro-phenyl)-4.5-

dihydro-imidazole-1-carbonyl]-piperazin-1-yl} -N-methoxy-N-methyl-acetamide hydrochloride

was prepared from (4S,5R)-2-(4-tert-butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-
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573.5 [ (MtH) +] Exanpl e 35
[C4S.5R )-2-('4-tert-Butyl - 2-et hoxy-phenyl) -4, 5-bis-(
wO 2oetitogeoy | - phenv p- 4. 5-di hydro-i m dazol -1yl | -PCT/EP2005/005046
r4-r 2- met hanesul f onyl - et hyl ) - pi perazi n-1 -yl | - met hanone
hydrochl ori de was prepared from
(4S 5R) 2 (4-tert-butyl -2-ethoxy-phenyl)-4,5-bis-(4-et
nyl - nyI) 4, 5- di hydr o-i m dazol e- Icarbon&] chl ori de
phen(lg rleg)l agﬁ](g 1-carbonyl chloride (example 12h) and N-methoxy-N-methyl-

2- plﬂera%% f@i Q@e‘ﬂaﬁﬁ% E&Q%gﬁtleu Jih aH'aHzﬂS%ﬁx's REnfd QXqééggimacﬂn' qumple 25.
(exanple I n"an anal ogous nmanner as described i'n
LR—M&aﬂpL‘b[(QBH)UR-NB 665. 5 [(I\/H—I) ] Exanple 36
2-(4-rf4S.5R)-2-CA-tert-Butyl - 2- et hoxy- phenyl
")-4,5-bi s-(4-ethvnyl - phenyl V4. 5-di hvdr oi m dazol e-
1-carbonyl i - pi perazi n- 1Exéniple 109
- 1- nor phol i n- 4-yl - et hanone Igydr ochl or| de was prepared

from
(4S,5R) -2-(4-tert-butyl -2- Xy-phenyl) -4, 5-bi s- (4-et
hynyl - phenyl ) - 4, 5- di hydr oi zol e- 1-carbonyl

chl ori de (exanple 19 d i
| - mor phol i n-4-yl - -yl - et hanone ( Gakwood
Products) in an anal o ous @nero-as descri b&d in

exanpl e 25. LRSMVS: M- +] “Exanpl e 37 4-| 4S
5RV2-"5-tert-B ﬂ -2\efho IV4 5- bi s-"4-chloro-p
henyl V4. 5- di'tv ro& wndazole-

1- carbonyll-plpé?a2|n 2- one Wb@c.
(4S,5R) - 2- (5-tert-butyl -2-et hoxy-phenyl) -4, 5-

; 1 ‘ i d
hydrg IO%QW‘JS E%greg %48%%%t y At% lL_l??'oxyé]:.ﬂ%ﬁe AvTnoRYePhenyl)- 41? -bis-(4-
chlore)fphbl_url)a4,§F(hhmdrmﬁazblh\mtalbonyh ctibride (examplecihl emd NhSOdepyl-N-
methylgégl@%za%Bl??é_?—é%?&&i@%fég}?@é@ 39%%& f?lrl gﬂgd?]%ﬂu)s manner as described in
exampleR2SDi IR-MS: ghB A MpHENY| ) - 4, 5- di hydr o-i m dazol e-| -carb
onyl chloride (exanple 12d) and [I, 4] di azepan- 5-one
(Cakwood Products) in an anal ogous manner as descri bed

in exanple 25. LR-MS: 60d#iid MpH) +]1 Exanple 39
[r4S. 5RV2- (5-tert-Butyl -Z-ethoxy- phenyl V4. 5- bi s- (

" 4- chl or o- phenyl V4. 5- di hvdr-i m dazét?™? |yl 1-
r4- (2- met hanesul f onyl -eth
) - pi perazin-1-yl]-nmethanon ydr ochl ori de was prepared

from \Ti:) Yﬁk
~‘( cw

% e CH,

4-[(4S.5R)-2-(4-tert-Butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
imidazole-1-carbonyl]-piperazin-2-one was prepared from (4S,5R)-2-(4-tert-butyl-5-chloro-2-
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(4S,5R)-2-(5-tert-butyl -2-ethoxy-phenyl)-4,5-bis-(4-ch
| or o- phenyl ) -4, 5-di hydro-i m dazol e-1 carbonyl chloride
wdq zoampbes 12d) and | - (2- met hanesul f onyl et hyl ) prQOEREBDIFI@S5046

di hydrochl ori de (exanple 17) in an anal ogous manner as
described in exanple 25. LR-M5S: 685.3 [(M+H) +] Exanpl e

402- 4-rr4S.5RV2-f5-tert-Butyl - 2- et hoxy-

henvn- 4. 5-bi s-r4-chl oro- p henyl V4, 5-di hvdr oi m dazol e-

ethoxy-phenporhyd-bis4-sklorrphenyll-4f-dihydro-imidazole-1-carbonyl chloride (example

12h) ?r?ﬁgﬁn-@mlrizﬂfoﬁé YAGO%EMI%@SRMQ A 8H418§ou9 thafift a0 GERE {)eddin example

25. (RSISRRIB-[(M+HETt - but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4-ch
| or o- phenyl) -4, 5-di hydr oi mi dazol e- 1-carbonyl chloride
(exanmpl e 12d) and
| - mor phol i n-4-yl - 2- pi per@aidpid 1Ml - et hanone ( OCakwood
Products) in an anal ogous nanner as described in

"exanple 25. LR-MS: 706.4 [(WH +] BXanple 4 1
2-(4-I (4S.5RV4.5-Bis-f4-c 0- phenvn- 2-r5- (
‘cvano- di net hyl - net hyl V2- xy-phenyl 1- 4. 5-
di hvdr o-i mi dazol e- dganbonyl } - pi perazin-
1-yl VN-tert-butyl - acetam-deyas prepared from
(4S, 5R) - 4, 5- bi s- (4-chl oro-

-met hyl ) - 2 ethoxy- en I s
- car bonyl chlo
3- pi per azi n-9 -proplonltPlle

anal ogous mann€t as descri bed HP
703. 4 [ (M HH) +] Exarrpl e 42

i h%lr o-i m dazol e-1
and

anpl e 16f) in an
CeHz<an'pI e 25. LR ME:

\oaide pzaempzeeld from

imidapolesi- ] )pi i . debehl
(@S, SEIZQE?E‘I or O- u@heny}f%"yfﬁf@'l)( 3’9'bﬁs'(4d?}}lr%rﬂﬂ?1en%?ﬁﬁ‘?ydéo'&“ﬁla%’le'1'
carboYlypd‘lﬂidﬁyde] (exanipléll el O-(2piferdgiha-Yicalinpagtantid H’fdr&ﬁ‘nlonde
exagg:)l e 12e) and 2-piperazin-|-yl-acetam de X)

(examiple 4 ﬁa@eﬂe&e‘s eARe s descgbed 1 m@pler?ﬁewse 69455 [M+H)']
LR-MS: 647.2 [(M+H) +] Exanple 43
2-r4-ir4S. 5RV4, 5- Bi s- (4- chl or o- phenyl V2-r 5- Ccvano- di ne
t hyl - met hyl V2- et hoxy- pheinairipledl 12-
di hvdro-i m dazol e-| - carbony}| - pi perazjn-1-yl)-N, N-bi s-
(2-nmet hoxy-ethv -acetam de jvas prepared from
(4S, 5R) - 4, 5- bi s- (4-chl or o-fphanyl ) - 2-[ 5- (cyano- di et hyl
-met hyl ) - 2. et hoxyphenyl 8- di hydr o-i m dazol e-|
- carbonyl chlori de eXanpl,eid2e) and
N, N- bi s- (2- met hoxyet hyg.y=&< pj 1C
(exanple 16) in an | ogo na ‘r'TerHa as descrl bed in

exanpl e 25. LR—N@r‘ 63N (
O:

0

CH, e -

N-(2-{4-[(4S.5R)-2-(4-tert-Butyl-5-chloro-2-ethox y-phenyl)-4.5-bis-(4-chloro-phenyl)-4,5-

dihydro-imidazole-1-carbonyl]-piperazin-1-yl} -ethyl)-acetamide hydrochloride was prepared

from (4S,5R)-2-(4-tert-butyl-5-chloro-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
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Exanpl e 44

2- C4- U4S. 5RV4. 5-Bi s- (' 4- chl or o- phenyl V2-r5-f cvano- di ne
wa A meedyl V2- et hoxy- phenyl | - 4. 5- PCT/EP2005/005046

di hvdr o-i m dazol e-| - car bonyl | - pi perazi n-1-vD- N- met hoxy

-N-net hyl - acet am de was prepared from

(4S,5R) -4, 5- bi s- (4 chloro phenyl ) - 2-[ 5- (cyano- di net hyl

imidegfes basborin SSBRLCRargal Qi Bhf2opiperasivdrdpod-spstamide

hydrat AIONdBéda Q?Ye 29y e haatogoil MBRE hdddsdtibed A€ SladiPIEILS. LR-MS:
(exanple 1 i n an anal ogous manner as described in

700.4JMitH)dl 25, LR—I\/IS 691.3 [(M+H) +] Exanpl e 45
2-C4-114S.5RV4. 5-Bi s- (' 4-chl or o- phenvn- 2-r5- (cvano- di m
et hyl - net hyl V2- et hoxy- phenyl | - 4. 5- di hvdr o-i m dazol e-
1- car bonyl }-pi perazi n- Example 113
1-yP-N—isopropyI nethyl acet am de was preparedfrom
(4S, 5R) - 4, 5- bi s- (4 ro phe—%) 2- [5 (cyano- di net hyl

-met hyl ) - 2. ethoxy o3

di hydr o- |n1dazole 1 car o rLd (exanpl e 12e)
andN-i sopr opyl - pi n- 1 yl - acet am de
(exanpl e 16¢) |n a an ous nanner as described in
exanpl e 25. LR—NE@ +] Exanple 46

2- (4- (CAS. 5RV4, 5-Bi s- <t:§hloro phenvn- 2-r 5- (

' cvano- di net hyl - net hyl 2- et hoxy- phenyl | - 4. 5-

di hydr o-i m dazol e- 1-Carbonyl }-piperazin-
1-yl)-N-(2-c vano- et &/N- et hyl - acet am de was

prepared from

(4S, 5R) - 4, 5- b|s-(4%%ﬁ?9ﬁo-phenyl)-2-[5-(cyano-dinethyl
-nethyl) 2- ethoxypheﬁ%ﬂ

4 .

D oro-phe o t

dlhytﬁo-ﬂhﬁlﬁﬁcﬂé-llfba{bo)iklj ag%@m dgl')gm@mahﬁ] a&@a)mlu@wa@ge%ed from
l9OUS manner as escri I N exa

(4S SRM S3bip(fichlrgorphepylpite cyanp-dimethyl- mtéyaﬂwh@cym@nyll -4,5-

iy 02401 ARG e RS BN e P bk Shsh

acetayﬂlc}e-(pxapmlaiﬁg)-m an yhdlogdug mAamartak desgribed in example 25. LR-MS: 703.3
Kwﬁ%fgfthyl-ethyli-acetanide was prepared from
A , BR) - 4, 5- bi s- (4- chl or o- phenyl ) - 2-[ 5- (cyano- di net hyl
-met hyl ) - 2- et hoxyphenyl ] -

4, 5-di hydro-im dazol e-| -carbonyl chloride (exanple
12e) and N (2- met hoxy- Id@@ﬁ?ﬁb{ﬁy
2-pi perazin-1-yl -acetam de (exagple 1&N in an
anal ogous manner scrl b%ﬂ_ exarrpl e 25. LR ME:
719. 4 [ (MrH) 4] BN
Hf\ :N
N

Jeat
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Exanpl e 48
2-(3-f(4S.5R) -4, 5-Bi s-f4-chl oro-phenyl ) -1-[4-(
WO 3051 ooset hyl - i soxazol e- 4- car bonyD- pi per azi neRCT/EP2005/005046
1-carbonyl]-4.5-di hvdro- 1H i m dazol - 2-yl
- 4- et hoxy- phenyl ) -2-nethyl -propionitrile was prepared
from
4855m

-§,5 bIS (4 chloro

218

henylg 2-[5- (cy?no di met hyl

cyano-dimeth l-m -2-ethoxy-phenyl

(4-chl©rq-lp)1eqylpk+{¢r20yand dwahﬁmmmpkemempmwl]mj dlhlydmwdazole-l-

carboyllgc}%&’[lcr e xattnl Eiaﬁfﬂdgf ﬁ%grlf%% -gzlr-]aceémrﬁ)e (‘R'Ia%nx) in an analogous
manneBas c(eé&&a\{ﬁ i1 & 2§ AERMSr6a7 By HY

1- (4- et hanesul f onyl - pi perazi ne- 1-carbonvD- 4. 5-
di hvdro-1 H i m dazol - 2-yl ] - 4- et hoxy- phenyl j - 2- et hyl - pr

opionitrile was prepareds,f 115

(4S,5R) -4, 5- bi s-(4- chlorbaq%ﬁTWF)-Z [5 (cyano di net hyl
- et hyl ) - 2- et hoxy- ﬁ |]1-4,5,—

di hydr o-i m dazol e- 1- oonyl hIorlde (exanpl e 12e)

and 1- et hanesul f onyl -} 2| (efanmpl e 14) in an
anal ogous nanner as des awﬂle 25. LR- VB
682. 3 [ (MtH) 4] Exanp

N-r2-r4-(r4S, 5R) - 4. ; hl or o- phenyIVQ r5-f cvano-

dinethyl-nethvn-2-8thox =~ghenvn-

4 5-di hvdro-i m dazol e- Ie;;;'bonyl}-piperazin-l-yl

") - ethyl] nethadﬁ%ulfo am de was prepared from

(4S, 5R) - 4, 5- bi s- (4" phenyl ) - 2-[5- (cyano- di net hyl
-met hyl ) - 2 et hoxy-p nyl?-4,5-

di hydro-i m dazol e- 1- carhonyl chl ori de (exanple 12e)
and N-(2-net hanosul fonyl gt hyl) - pi perazi ne
hydrochl ori de (exanple 22) " in an analogous manner as

prepsre (r)rrgt ES g blS cgmrlér:c_)l' ep'h V\%r‘g?iﬁh %?' e%Jde"rlet tbn%%yl?B rt~'l¥oxy-

hyr-pr’opioni
phenﬁlm,myd&ﬁmmas@léxl-@kﬁdnx/bem&ﬁm(bgm@ié 52i§ sdaN O¥-Bis (2 infthoxy-

th henyl _ T
ethylh%“mzr%}afa? P?ﬁ?%%}gs eggml PleaO) Jh3n analeesys Mannee audgseabed in
examga?ee)S grdMs: G83 agtNragsul fonyl propyl) - pi perazine

exanpl e 16e) in an anhal ogous manner as described in
exanpl e 25. LR—I\/IS 710.4 [ (MH) +] Exanpl e 52
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2-f3-((4S, 5RV4. 5-Bi s-(
" 4-chl or o- phenyl VI -r 4- ( 2- met hanesul f onyl - et hyl Vpi per az

WO zeshomasdoony| 1- PCT/EP2005/005046

4.5-di hvdro-| H i m dazol - 2-yl | - 4- et hoxy- phenv

p-2-nmet hyl -propionitrile wasprepared from

(4S, 5R) - 4, 5- bi s- (4-chl oro- phenyl ) - 2-[ 5- (cyano- di net hyl
- et hyl ) - 2- et hoxyphenyl ] -

4, 5- di hydro-i m dazol e-| -carbonyl chloride (exanple
12e) and | -(2- met hanesugyf yl) pi perazi ne

di hydrochl ori de (exanpl e—lé/l%n anal ogous nanner as
described in exanfhe 5 LR- cH,696 3 ( M+-H) +] Exanpl e

53 2-r3-(r4S. 5RV4. 5
" 2-nor phol i n-4-yl - azi ne- Icarbonyll-

45d|hvdroIH-|mdao oxy- phenyl ) - 2- net hyl
-propionitrile vvasar d from®

(4S, 5R) - 4, 5- bi s- (4 .-, or O- enyl)-2-[5-(cyano-di nmet hyl
-met hyl ) - 2- et hoxy heny

4, 5-di hydro-i m dazol e- ;?ar bonyl chloride (exanple
12e) and | -norphol i n- 2- piperazin-1-yl-ethanone
(Cakwood Product s) f@ anal ogous manner as descri bed
in exanpl e 25. LRHFVSN 7 .3 [(M+H) +] Exanpl e 542- 4-
r4S. 5RV4. 5- Bi s- 4- chlcoro phenvn 2-[

5- Ccvano- di met hyI rfé’chvn 2- et hoxy phenyl I -4.5-

dllﬂc{réﬁnﬁﬁiolé 15ca|ﬂbc§w(}4m 94%2915-9 \‘mﬁmﬁéﬁ\oﬁr ﬂ%étﬁﬂ%@taﬁiﬁmzﬁ)ﬂrepared

- 2-
from&‘?%?%%éﬁrhﬁ Eﬂaﬁldpr@ mheerdsl Bdw¢yaemdan¢thné r(l@md}r&e@home»ﬁenyll -4,5-

dxhy@@ %yuﬁ"z&ib rfegap%ny?c +rﬂ§ar(%nf hid 1%} s 1oxy;] (I%k(evt\%ﬁ (}-pxperazm 1-

ucts) in an”anal ogous rann
yl- acaxmnbl (exdniple L6b)NfBSan Gﬁﬂogﬁauﬁ fosbidy 2 dﬁxallmll ie es@mple 25. LR-MS:
691. 3 Mﬁg.]SRVZ- r4-tert-Butyl - 2-et hoxy-phenyl V4. 5-bi s-(
r‘'o- phenyl ')-4.5-di hvdro-i m dazol e- 1-carbonyl
_I - pi perazi n-2-one hydrochl ori de was prepared from
(4S,5R)-2-(4-tert-butyl -
et hoxy- phenyl ) - 4, 5- bi s- (588RIGHY. phenyl ) - 4, 5- di hydr o- |
m dazol e- 1-car boayl hI oride ggxaml &a11) and
2- pi perazi none (Av Org i C i n an anal ogous
manner as descri bed np 2 LR-MS: 593.4
[ (M+rH) +] Exanpl e \ =N

56[ r4S. 5RV2-"M4-tert y N 2- - phenyl V4. 5- bi s-"4-c¢
hl o”o- phenyl V4. 5- di o-1 m dazol -l vn-

r4-(2- met hanesul f ") - pi perazin-
1-yl| - met hanone hydroa(ﬁi\?rl de was prepared from

.

HaCCHJ

H,C~

2-(4-{(4S.5R)-4,5-Bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methy])-2-ethoxy-phenvyl]-4.,5-

dihydro-imidazole-1-carbonyl}-piperazin-1-yl)-N-isopropyl-N-methyl-acetamide was prepared

from (48,5R)-4,5-bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-ethoxy-phenyl]-4,5-

- 96 -



10

(4S,5R)-2-(4-tert-butyl -2-ethoxy-phenyl)-4,5-bis-(4-ch
| or o- phenyl ) -4, 5-di hydro-i m dazol e-1 carbonyl chloride
wdq zoammbes 11) and | - (2- met hanesul f onyl et hyl ) pi PErRRA00R005046
di hydrochl ori de (exanple 17) in an anal ogous manner as
described in exanple 25. LR-M5S: 685.3 [(M+H) +] Exanpl e
57 2 (4-rrd4S. 5RV2- ( 4- tert-ButyI 2- et hoxy- phenyl
-4.5-bi s-f4-chl oro-phenyl ') -4.5-di hvdr oi m dazol e-

dlhydae-aalfi%qisnl cprbepyehloride (exzmyle)12J)rqn¢l|1*b1Sﬁ§f>nxer~meémdﬁrmeeramn-1-
yl acé?é‘rgirdg &Qaﬁﬂé%ﬁﬁcﬁa%ﬁ@?ﬂi i n(c)r;gys dgﬁcenrl]))e/:d in example 235 (IZF %S
7034H6M¢Hb enyl ) -4, 5-di hydroi m dazol e- 1- carbonyl chlorlde
(exanple 11) and
N, N- di r net hyl - 2- pi perazi n-| -yl -acet am de (Gakwood
Products) in an anal ogoExamprnds as described in
exanple 25. LR-MS: 664.4 [ (M-H) 4] Exaan%
582-(4-rf4S. 5 -r4-tert-Butyl -2- etho§ henvn 4.5-bis
-r4-chl or o- phen 4. 55 di hvdr oi m dasg| 1 car bon vyl

| - pi perazin-1-yl | - Y-#of l'inp4- anone
hydr ochl ori de wasidr e ednLng
(4S,5R) - 2-(4-tert-butyl -2 ) enyl) 4, 5-bi s-(4-ch

Ioro-phenyl)-4,5-dihydroi==da10\e d\ﬁékbonyl chl ori de
(exanple 11) and o 3
| - mor phol i n-4-yl -2-pi pera
Products) in an anal ogous na as described in
exanple 25. LR-MS: 706.5 [ ( h=+] Exanpl e 59
| -r(4S.5RV2-f4-tert-Butyl -2-etfhoxy-phenyl V4. 5-bi s-f4-c
hl or o- phenyl V4. 5- di hvdr o-i m dazol e- 1-carbonyl|-f

2-(4-{48. mh-aZSeBmm 5hh»nEDliBndﬂdGML(@War@edlm&wbmﬂﬂﬂGﬁslethb)o,m)henvl] 4,5-

e

Y1 - et hanone ( Cakwood

1Q G n l C L g C
prepafeddﬂﬁ@ kcfs sﬂywrbbsoeaydhl&m ﬁéﬂ 2 (@(@m em4e14) 1@:55111‘\/1? 2 ethoxy-

, 4] di azepan- 5- one anmoo Productq& i n an anal ogous

phen ﬁﬁeilhsako-ere@émleré@ar ngchlpside (@@mple) 2)sindg¥h2-gyano-ethyl)-N-
e G P8 EABRTIe erargle 0 Jn a0 pelgsls pemnet g fepibed

example-254 LRIMS: 314pBEMANM] 5- di hvdr ni m dazol e- 1-carbonyl
| - pi perazi n-2-one hydrochl oride was prepared from
(4S,5R) - 2-(4-tertbutyl -
2, 5-di et hoxy- phenyl ) -4, 5-bi s-(4-chl oro- phenyl )-4,5-di h
ydro-i m dazol e-1 -carbonyl chloride (exanple 12f) and
2- pi perazi none (Avocado Organics) in an anal ogous
manner as

- 97 -



10

described in exanple 25. LR-M5: 637.4 [(M+H) +] Exanpl e
6 1

WQ 20S1B8BR2-r4-tert - Butyl - 2. 5- di et hoxy- phenyl VARG bP203/8D5046
- chl or o- phenyl V4. 5-di hvdr o-i m dazol -
1-yll-[4-(2-met hanesul fonyl - et hyl ) - pi per azi n-
1-yl]-nmet hanone hydrochl ori de was prepared from
(4S,5R)-2-(4-tert-butyl -2, 5-di et hoxy-phenyl) -4, 5-bis-(
4- chl or o- phenyl ) - 4, 5-di hydr oi m dazol e- 1-carbonyl
chloride (exanple 12f) g§3dmple 119
| - (2- met hanesul f bnyl et hyTy'pi'perazi ne di hydrochl ori de

(exanple 17) in Iogous/ﬂamner a8 described in
exanpl e 25. LR-ME: 4 [ (R+H) *] Exanpl e

622-f4-r(4S. 5RV2-r14- N\ut 7o~ di et hoxy- phenvn-4.5
- bi s-r4-chl or o- phenyl imrdazol e-

1- car bonyl | - pi pera 1- nﬁﬁphol|n 4-yl - et hanone
hydrochl ori de was ar eg=fr om

(4S, 5R) - 2- (4-tert® but yt=i, 5- di et hoxy- phenyl ) - 4, 5- bi s- (
4- chl or o- phenyl ) -4, 5- di hydr oi m dazol e- 1-carbonyl

chl ori de (exanple 12f nd
| - mor phol i n-4-yl - 2- pi era2|n | -yl - et hanone (Gakwood

Products) in an anal gous manner as described in
exanple 25. LR Ms: 7 Qé t(MH) +] Exanple 63
2-(4-rr4S.5RV2-r4-t drt-Butyl -2. 5-di et hoxy- phenvn-4.5-b

I s- (4-chl or o- phenvn;“4. 5-di hvdr oi m dazol e-
I-carbonyl|-p|peré%h}l-vU-N.N-dinethyl-acetanide
achl : epsa

1hyd40-0hid@i(ﬂeﬂ rbﬁfb,l_)h):l;} bi @mmyg;n)omwdm}wxgh 1I ﬂ:ethar &BWY—Iacetar?lde was
or | and N N-di nmethy| -piperazin-

prepar‘zfi 2?%%%2%%%&0@%3 é? -(qyanesHmgthyl dRssipd)-2-ethoxy-

phen{f?a G%xhﬁgﬂﬁﬁfé&él@@ d:amnmlrm% (&émpl;ﬁi}/ﬁndi@& hethoxy-1-

anple 64 |-r(
methylaﬂlvbrzrplswyn- lzylacera@mdﬁwmi@h )liyan analogous maphir@e desgtibed in
ol e- 1-carbonyll-F 1.4
exmn?gxgzgggﬁﬂ%bgﬂg?ﬂﬂ%ﬁ?ihIoride was prepared from
(4S,5R)-2-(4-tertbutyl -

2, 5-di et hoxy- phenyl ) -4 bi s- ( bchloro phenyl)-4,5-dih
ydro i m dazol e- I-carbonﬁi—%ﬁiﬁﬁ¥de (exanpl e 12f) and
[1,4]di azepan- 5- OCakwood 5pducts¢min an anal ogous
manner as descri be exawg . LR-Ms: 651.4

[ (MeH) +]

—N

D%"”’

2-(4-{(4S,5R)-4.5-Bis-(4-chloro-phenvyl)-1-[4-(3,5-dimethyl-isoxazole-4-carbonyl)-piperazine-

1-carbonyl]-4.5-dihydro-1H-imidazol-2-yl}-3-ethoxy-phenyl)-2-methyl-propionitrile was
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Exanpl e 65
4-1r(4S. 5RV2-("4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(

wO 20s/iogvo- phenyl ') -4.5-di hvdro-i m dazol el - PCT/EP2005/005046
car bonyl ] - pi perazi ne-1-carboxylic acid tert-butyl
ester was prepared from (4S,5R)-2-(4-tertbutyl -
2- et hoxy- phenyl ) -4, 5-bi s- (4-chl oro- phenyl ) -4, 5-di hydro
-im dazol e- 1-carbonyl chlorldelégxa nmpl e 11) and

prepared from (4§ 5Rp#SeisnA- ﬁéoq? rhgr by 4-bayeng- ﬁlmﬁhséﬂmtbudbagthoxy-
phenﬁ&%ﬁ;lb?ﬁx gﬁlgﬁragl)lg-g%a‘_rl?)ﬁl?%c@F(g}}_mpll'ﬁi}'ﬁandqz,%-cf]imethyl-lsoxazol-

4-y){plperazin-1 Blnydthadewt (evamplp h3iy ladndednius nfadnerhak deseripétbinydxample
4. . di bv | Mi.dazol e- 1-carbonyl | -pi perazin- 1-yl

23. ﬂéﬂi%ﬂgﬁégkgggbghloride was prepared from (4S, 5R) - 2-
(4-tert-butyl -2-ethoxy-phenyl)-4,5-bis-(4-chl oro-pheny
|') -4, 5-di hydro-im dazol e- | -carbonyl chloride (exanpl e

11) and 1-acetyl -pipera 1 anal ogous manner as
descri bed i n exangl e _25. LR—N85%621 denfa( MEH) +]  Exanpl e
67 d

| T4S. 5RV2-r4-tert-
or o- phenyl V4. 5- d|hvdro-

r4- (2- met hoxy- et hyl W 1-

hydr ochl ori de was re from (4S, 5R) -
2-(4-tert-butyl - 2e€tHOXy- p€Nyl ) - 4, 5- bi s- (4- chl or o- phe
nyl ) - 4, 5- di hydr o-i ni dgzol\e- | - car bonyl chl ori de
(exanple 11) and |- ¢, hoxy- et hyl) - pi perazine in an
anal ogous nanner scribed in exanple 25. LR- M5
637.4 [(I\/H-|—|)+]Exa%fsﬁl"}(zfe

%8 rf 4S. 5RV2-

hvdr o- |n1déio[-|y
fonjtrily wareprppaneshfzom

R T C T SN——

dlhyd’ryhmtdﬁzﬁedl-dayldmgl- chioritie etatnplle €2y drahlsethartesalfongddpiperazine

le 1 and 2- hydr et hyl) p
(exartlE b SRR meh s AT Feesbieptse LGS s (ery
623.4 [ (MrH) +] Exanpl e 69
fAS. SRM-Mtert-Butyl ~- ethox¥ Phenvn“.S—bis-A-chIoro-p
henvn”. S-di hvdr o- i m dazdixampllg 1225 per azi n-

1-yl - met hanone hy rochlorlde M@i prepa@ed from
(4S,5R)-2-(4-tert-b O

et hoxy- phenyl ) -4, 5- m
m dazol e- | -carbonyl

Q
\
D
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11) and pi perazine in an anal ogous manner as descri bed
in exanple 25. LR-Ms: 579.4 t(M+H) +] Exanpl e 70

WO 20084 1009%S. 5RV2- (4-tert - Butyl - 2- et hoxy- phenvn-RPCBEENES/{05046
" 4-chl or o- phenyl V4. 5- di hvdr oi m dazol e-
1-carbonyl | - pi perazin- 1-yll -2-nethoxy-ethanone was
prepared from (4S, 5R)-2-(4-

2tfrt but 2- ethoxy phenyl

48 PO y

-4 5 bIS'(4 chloro phenyl)

.-

4, 5-% Wreeir EMé(-Y:car'bB}lﬂ?-rpqp]c; a -IX/{)%M@IH e's chﬁxgméi_e'\)gas prepared

ogous manner as Jescribed 11 exa
from@!ﬂSE) B(Shbﬂk-ll(‘tl-]:hl&noaﬂ‘phyd)-z [4 -(cyano-dimethyl- methyl) 2- ethoxy-phenyl] 4,5-

dlhy%ig-ém éﬂk? rltéoen&hﬁ %l (F g% gfi/?r@:}ﬁ Ia( anosu f%n lcethyfjl

plperﬁzﬁné Rydwdﬂ@lﬁé'(gxdﬁﬁﬂ@ﬂ)-lﬂ &R Bydlogohs Rlafdr 8¢ Hedcribed in example 25.
-nethanpne hydrochl ori de was prepared from

LR'¥§§15FQ)L(M ) It ert - but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4-ch
| or o- phenyl ) -4, 5-di hydroi m dazol e- 1- carbonyl chl ori de
(exanple 11) and 2-nmet hyl -1 - pi perazi n-1-yl -propan-2-o0
(exanpl e 18a) in an analExgmple 3nner as described in
exanpl e 25. LR-MSg 651. 4 [(N%F%k]Exaqy$e 72
r(4S.5R)-2-C4-tert- {h phenyl V4. 5- bi s-f 4-ch
| or o- phenvn-4.5-di h ﬁlﬂ1 3 - yl]-
r4-(3.3.3-trifluoro-2-hydNe

p- pi perazin-I-yll- y
from ;f:;ﬁ
(4S, 5R) - 2- (4-tert <Butyl -24ePhoxy- phenyl ) -4, 5-bi s-(4-ch
Ioro-phenyl)-4,5-dihyd{iﬁnidazole- 1- carbonyl chloride

(exanmpl e 11) and N
I,I,I-trifluoro-S-pL;%;azin-I-yI-propan-Z-oI (exanpl e

) hIoride was prepared

18b) in an anal ogous nner as described in exanple

25. LR-Ms: 691.4 [( $P+] Exanpl e 73

4-H-rf 4S. BRV2-f 4- t eft wRut yl - 2- et hoxy- phenyl V4. 5- bi s- (
4 chl or o- phenyl V4. 5- di hvdr oi ni dazol e-
Bis-(dichiira-phéryl)11-14- (}ﬂaa@mﬂf@wmwﬁ@r_&medﬁ

oared [0 1 ') "

carbgl_xgwia ﬁ,i—gl dig d hox ) c FR®

prepa'i‘éd frorft »(ES SRy @ftﬁs-(m}ﬂ@%fﬂh@nﬁ'l) Q%Wﬂ) dﬁﬁ@t@llrﬁﬁhyl) 2-ethoxy-

exa 4- pi perazin-| -yl

phenxlbﬁép@h)edr%@)dazweﬂrpa&wavloﬁmemme bY) erakle(3-methangsulfonyl-

o FEELEGE b B98N R SRR v

710448+t Hvdr o- i mi dazol -1 - \Y}-(4-pyrrolidin-
1-yl - pi peridin-1-yl)-methanone hydrochl ori de was
prepared from (4S, 5R) - 2-
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(4-tert-butyl-2-ethoxy-phenyl)-4, 5-bis-(4-chl oro-pheny

| )-4,5-di hydro-i m dazol e-1 -carbonyl chloride (exanple
wddgps/andsdt- pyrrol i di n-1 -yl -pi peridine in an anxTUEPR085/005046

manner as described in exanple 25. LR-MS: 647.4

[ (MtH) +] Exanple 75 3-(4-rf4S.5R

")-2-(4-tert-Butyl -2-ethoxy-phenyl)-4.5-bis-('"4-chloro

- phenyl V4. 5- di hvdr oi m dazol e- 1-carbonyl | - pi perazi n-

1-yll -propionic acid hydrochl oride was prepared from

(4S,5R)-2-(4-tert-butyl ﬁﬁﬁ#@‘)"ﬂ phenyl ) -4, 5-bi s-(4-ch

| or o- phenyl ) - 4, 5-di hydr | e- Icarbonyl chl ori de
(exanpl e 11) and F\igRerazi n-}-=gil - progionic acid in an
anal ogous nmanner acri w in exanple 25. LR-MS:
651. 4 [ ( MtH) +] Exanpl & !

(4-tert-Butyl -2-ethox -

-4.5-di hvdr0|mdazol rbonyl Fipi per azi n-
1-yl}-propi onltrlle roc pride was prepared from
(4S, 5R) -

2-(4-tert-butyl -2- etho{\ henyl ) -4, 5- bi s- (4-chl or o- phe
nyl) -4, 5-di hydr o- bm/dgé' e-1 -carbonyl chloride

(exanple 11) and 36p| perazin-l-yl-propionitrile
(exan‘pl e 16f) |n”35n ®anal ogous manner as described in

[1-piperazin- 1-vU -acet

prepoii oo (RSB érbcb‘h(“(et@rsm}le%d) 2-{4-(cyano-dimethyl- n?ethyl) 2 Shoxy-
phen)flf?’;@cgbé#?ﬁhﬁldagolgtl g: az oflghﬁ1 C ar ékaﬁ]p )(aﬂl 20 (o~ ppeny

ydro-1m or| e (exanpl e
methéh]:&ulﬁm;ﬂemy[b)phmramme wilydgdchincide Gﬂxanhple( 1@y knooshagotkLmer as

descrlnged%Ee %%%o%ow%ﬁgi%ggﬁn bed in exanple 25.

N-tert-Butvl-2-Mrf4S. 5RV2-f4-tert-butvl-2-ethoxv-phen
vn- 4. 5-Dbi s- f4 chl or o- phenvl V4. 5- di hvdr o-i m dazol e-

1- car bonyl i - pi perazi n- Exgmplel2Sat ani de hydr ochl ori de
was prepared from Criral

(4S,5R) - 2- (4-tert-b |-2 ehoxy- phenyl ) - 4, 5-bi s- (4-ch

| or o- phenyl ) -4, 5- d - m ol -I car bonyl chl oride
(exanple 11) ni“

andN-tert-butyl - 2- p 3 n- I oajcet am de (exanpl e
16g) in an anal ogonn as described in exanple
25. LR-M5: 692.5 ¢ }?\,]‘ anple 79

Lo
(D

2-(4-{(4S.5R)-4.5-Bis-(4-chloro-phenyl)-1-[4-(2-morpholin-4-vyl-2-oxo-ethyl)-piperazine-1-

carbonyl]-4,5-dihydro-1H-imidazol-2-y1}-3-ethoxy-phenyl)-2-methyl-propionitrile was
prepared from (4S,5R)-4,5-bis-(4-chloro-phenyl)-2-[4-(cyano-dimethyl-methyl)-2-ethoxy-

phenyl]-4,5-dihydro-imidazole-1-carbonyl chloride (example 12j) and 1-morpholin-4-yl-2-
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(4-]| T4AS. 5RV2- (4-tert-Butyl - 2- et hoxy-phenyl V4. 5- bi s- (4-

chl or o- phenvn- 4. 5- di hvdr oi m dazol e-
wd2osntvess/l | - pi perazin- 1-yl }-acetonitrile  PCI/EP2005/005046

hydr ochl ori de was prepared from (4S, 5R) -

2-(4-tert-butyl - 2- et hoxy- phenyl) -4, 5-bi s-(4-chl oro-phe

nyI) 4, 5-di hydro-i m dazol e-|-carbonyl chloride

exanFIe 11) and pi perazin-1-yl-acetonitrile (exanple
piperazh)-yl-stharong{ QrloyendsPradustia in arsanglogeys anper #5 deRerisen example

vl [ (M+H) +] Exanpl e 80
25. L%?%§f25y§£p?%§¥grt-Butyl-2-ethoxy-pheny|)-4,5-bis-(4-c
hl or o- phenyl V4. 5- di hvdr o-i m dazol -1yl ]-]

4-(2,2.2-trifluoro-ethylVpi per.azi n- 1-yll-methanone
hydr ochl ori de was prepaﬁé§n$§32§

(4S,5R) - 2-(4-tert | -2-et phermyd ) - 4, 5- bi s- (4-ch
M e -

| or o- phenyl) -4, 5- r o- |nbdazole | car bonyl chloride

(exanple 11) and |- -tr oet hyl ) pi per azi ne

di hydrochl ori de (exanplle mal ogous manner as
descri bed i n exanpl 5. NLR- VB! 1.4 [(MrH) +] Exanpl e
8 1

rr4S. 5RV2-r 4- t er to”BUY y<,2- ¥ hoxy- phenyl V4. 5- bi s- f 4- ch

or o- phenyl V4. 5-di hvdr ¢-i i dazol -1yl ] -[

hydrochl ori de was prepared from

4-f3.3.3-trif|uoro-p%;T ) - pi perazin-1-yl 1- met hanone
(4S,5R)-2-(4-tertq

0. 2- et hoxy- phenyl ) -4, 5-bis-(4-ch

| or o- phenyl ) -4, 5- di hydr o-i ni dazol e- | car bonyl chloride
(exanmple 11) and I - (3,3, 3-trifluoro-propyl)-pi perazi ne

dtdmid Avag prepangd from

s, SQ??xér%egﬂP%wr‘y‘k @&g ?C 'ﬁ!eth§"v‘“n%‘%‘ﬁ%%0%%""965%‘“””'45'
dihydps-pidasde-1 fcarboh i Shivide Zexéﬁlpteenlj)-dmdtNIN-dlmethyl 2-piperazin-1-yl-

2- et hoxy- nyl ) -4, 5- bi 4-chl or o- hen 5- d
scetatr QAP o b et P S DrRpEeclin phamge 5. LR-MS:
6753guq¢ngnesulfonyl pi perazine in an anal ogous manner as

escribed in exanple 25. LR-Ms: 657.4 [(M-H) +] Exanpl e

83 4-r(4S.5R)-2-r4-tert-Butyl-2-ethoxy- p

henvn- 4. 5-bi s-f4-chloro enMJﬂﬁ.S-dihvdro-inidazolel-

car bonyl | -1 -d- net hanesulTonyr-ethvO pi perazi n®-one was

pr epar ed fron1(45%ﬁ§igz (4- t?¥bbUty| _ Crical

2- et hoxy- phenyl ) -4 I S- (4<chl or o- phenyl ) -4, 5-di hydro
-imdazole- 1-carb S 6§uanple 11) and
N -2-one (exanpl e

(DZ

| - (2- met hanosul f onyl et iy '
21) in an anal ogou " >L=
)

NLO
oo
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manner as described in exanple 25. LR-M5: 699. 3
[ (MtH) +] Exanpl e 84 | -(4-r(

WO 248559 f 4-t ert - But yl - 2- et hoxy- phenyl ') - 4. 5- I BEP201005046
| or o- phenyl V4. 5-di hvdr oi m dazol e-
1-carbonyl ] - pi perazin- 1-yl -3, 3-dinethyl-butan-2-one
hydr ochl ori de was prepared from

(4S 5R) 2-(4- tert butyl 2- ethoxy phenl
N-tertr Butyl-2+{4r{(A : rdrfCyanoad 94 -methy

-4.5 bIS ﬂ4 ch

5 y mp
from cnsj,5)R)r:h[iaﬁhhmmg;@us-dmmﬂnqhylhésmoxbwen -4 S dnsp(dechloro-

phen{Pa i jiakicts-d RO SR AT R SR A1 ooyt 2y
piper2iiP1 Hh-acstimidle 5e)ﬁhip16d1r6<g) inninckazlopousythdnner as described in example 25.

hanesul f onyl - propyl ) - pi perazi n-| - vn- net hanone
Nﬁ%aébéﬁﬁﬂf i was prepared from

(4S,5R)-2-(4-tert-butyl -2-ethoxy-phenyl)-4,5-bis-(4-ch
| or o- phenyl) -4, 5-di hydro-i m dazol e- Icarbonyl chl ori de

(exanpl e 11) and Example 128

I-(3-nethanesu|fqyyl propyl)-piperazigge (exanple 16e)
in an anal ogous ma as dg’RW?bed i n exanple 25.
LR-M5: 699. 3 [ (M+H) qpl-

2-(4-rf4S. 5RV2-f 4- tert -e-y phenyl V4. 5- bi s- f

4- chl or o- phenyl ) - 4. dro -vd ol e- 1-carbonyl| -
1, 41di azepan- 1-yl @ nof hol ian- 4-yl - et hanone
hydr ochl ori de wascpPrép Prom
(4S,5R)-2-(4-tert-butgi-?-ethoxy-phenyl)-4,5-bis-(4-ch
| or o- phenyl) -4, 5-di hy { m dazol e- 1-carbonyl chloride
(exanple 11) and
2-[1, 4] di azepan-| -yl Napr phol i n- 4-yl et hanone (exanpl e
20a) in an analogoué’nanner as described in exanple
£1M+&")n'élh EXRIR)S -Efoxy-
ert- -2-€ oxy P eny . I S-

/ D ~ : waﬂmypared from
(48,5 ;éﬁ cgl?%S%Cyghoyélmemal{;%ngwti‘gthoﬂp&tle%m] 985_bis-(4-chloro-phenyl)-
4,5- di}x&&oﬁﬁh)lda&o(em-—tﬂbdm}b diilytid(erdrhplx I 2 ead 2Hpipekafin - -acdtamide
(Maupg)ya fpna qgf;.ls gﬁgnecr“ag ngi:giaég 1gae)2<grl1p e 2% iﬁr gngél fF(INPII-'I)d]e

2-[1,4]diazepan-I-yl-N, N-di net hyl -acet anm de (exanpl e

20b) in an anal ogous manner as described in exanple

25. LR-MS: 678.5 [(M+H) +] Exanpl e 88 ~f4S

5RV2-f 4-t e™t - But yl - 2- et hoxy- phenyl 1- 4. 5- bi s-f 4-chl or o-

phenyl V4. 5-di hvdr o-i m dazol -1yl I -

r4- (2- met hanesul fonyl -ethyl Vr 1, 41di azepan-

1-yl| - met hanone hydrochl ori de was prepared
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(4S,5R)-2-(4-tert-butyl -2-et hoxy-phenyl)-4,5-bis-(4-ch
wo zosdpaenyl ) - 4, 5- di hydr oi m dazol e- 1- car bonyl PCHERR003I@5046

(exanple 11) and

| - (2-met hanesul fonyl -ethyl)-[1, 4] di azepane (exanple

19) in an anal ogous manner as described in exanple 25.

LR-MS: 699.4 [(M+H) +] Exanple 89

N-r2-(4-rr4S. 5RV2-(4-tert-Butvl-2-ethoxv-phenvl V4. 5-Db

s-f4-chl or o- phenvn- 4. 5- gixbweleQbyi dazol e-

1-carbonyl ] - pi perazin- I-yl -ethyl Vmet hanesul f onam de

hydrochl ori de was 9 red frpfen ol
(4S,5R)-2-(4-tert- brizfi -et oxy- phenyl)-4,5-bis-(4-ch
| or o- phenyl) -4, 5-di hydr ¢ 1-carbony| chl ori de

(exanmple 11) and N- (2= nyT et hyl ) - pi perazi ne

hydrochl ori de (exa 22) i &ttal ogous manner as
described in exanpl 25. }&@B %00. 4 [ (M+H) +] Exanpl e

90 2-(4-r(4S.5Rv2-
"4-tert-Butyl - 2- ethoxygéaénvn 4.5-bis-(
'4-ch|oro-pheny| vdr oi m dazol e-

1-carbony||-piper3?\2- =yl)
- N- met hoxy- N- net hyl --aget ami de hydr ochl ori de was
prepared from %\\

(4S,5R)-2-(4-tert-butyl -@-£t hoxy-phenyl ) -4, 5-bi s-(4-ch
| or o- phenyl ) -4, 5- dlhydr0|n1dazole- 1- carbonyl chloride

ol %EPE/%%%?"@? et %ERAW% IT————

phenyd}-é,6ybis-(4- eldomqﬂiay&l)—éﬁkﬂthyd‘nbmnydlakole-l -carbonyl chloride (example 12k)

and Nﬁg?xﬁ%tzgég o- | -%g& ?Bl?gér?)ﬂ)‘ ﬁg}yl%gﬁglgl% 4gxapnﬁ)rlg fé)Qn %n gna?ogous
mannéPdsQieScrivee Wéx)am%ie{ 5. LK 747 | @écmﬁmxy -

1, 1-di met hyl - et hyl ) - phenyl ] - di hydro-i m dazol e-
1-carbonyl chloride (exanple 12g) and 2-pi perazi none

(Avocado Organics) in aqhggﬁkqg@us manner as descri bed
in exanple 25. LR-M5: 6 H) +] Exanpl e 92

(f4S 5RV4. 5-Bi s- (C' hl or O-/p-h@{;]y| Chiral
>- 2-12- et hoxy- 4-f 2 droxyol I-di met hyl - et hyl Vphenyl 1
4.5-di hvdro-i m dazefl = )

-[ 4- (2- met hanesul f

on 'y
1-yli-nmet hanone hyd hlo ~»§Wprepared from
(4S, 5R) - 4, 5- bi s- (4 zforo genyT) - 2-[ 2- et hoxy- 4- (2- hyd

roxyl, I(\
I-dlnethyl et hyl ) - phe -4,5-di hydro-i m dazol e-I-carb
onyl chloride (exarrpl/i 29) and 1-

e~y O

N
\
)

H,C

2-{4-[(4S.5R)-2-[5-Chloro-4-(cyano-dimethvyl-methyl)-2-ethoxy-phenvyl]-4.5-bis-(4-chloro-

phenyl)-4.5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl} -N-methoxy-N-methyl-acetamide
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(2- met hanesul f onyl et hyl ) pi perazi ne di hydrochl ori de
(exanple 17) in an anal ogous manner as described in
wexmapiesR5. LR-Ms: 701.4 [ (M+H) +] Exanpl e 93 B=1HP2005/005046
f4S. 5RM- 4. 5- Bi s-f 4-chl or o- phenvn- 2-r 2- et hoxy- 4-f 2- hvdr
oxy- 1. 1-di nethyl-ethylV phenyl
-4.5-di hvdro-i m dazol e- 1-carbon yl}- piperazin- 1- yIV
was p%epgx%;l F%’po(r)rll I(é{é SR) 2/{5 ltﬂg%-/? (cyahyglrrr%(t:lpyll (r)r[ethy?) %&ogy-pﬁenyl] 4,5-bis-
(4-ch16€osp1%%)yr)ﬂ4. Sdthlydrolifhid22b 101 10cPERYY Ml ortitel (xplO Xk) 4nd R-R¥foxy-

N-methybt%mqmm -btypeetamide (remple, ISbHintepanalogoHs deandkiasl deseribied in
12 and
exmm@?%g?%ﬁgﬂ{h?giéﬁﬁggﬁfgerag?n-I-yI-ethanone ( Gakwood

Products) in an anal ogous manner as described in
exanple 25. LR-Ms: 722. F%+] Exanpl e 94
2-r4-(r4S.5RV4. 5-Bis- (4 henvn- 2-r 2- et hoxy-4-(2

- hvdr oxy- 1 .| -di nmet -et hvnp 1]- ocnim

4. 5-di hvdro- |n1dazc 1-ca bonyl} - pi per azi n-

1- vD- N- net hoxy- N—ne bl cet hydr ochl ori de was
prepared from ' =N
(4S,5R)-4,5-bis-(%inﬁor IﬁmZ-[Z-ethoxy-4-(2-hyd
r oxyl

onyl chloride (exanpl g) and Nmret hoxy-

yl,
| - di et hyl - ethylfiphegf;% 4] 5- di hydro-im dazol e-I-carb
N- et hyl - 2- pi perazi n -acetam de (exanple 16b) in

an anal ogous nanner descrlbed in exanple 25. LR- VS

696.5 [ (MtH) +] Exa
(f4S.5RV4.5-Bis-f4-c ${O phenvi y2-r 2- et hoxy- 4-f

2- hvdroxy- 1.1-di net et hyD- phenyl i -
4. 5 dlhvdro |n1dazol 1 yl
! b oot v pthyl

was pf@&t&d kfhmd |(4833;]l|t))d ESeChMi'd-4ﬂU]me4h)'ﬁ Iﬁ‘éthym[z&thdﬂy%a@l]% 5-bis-
car pno C e
(4- ch'eso ARy ?@‘e%fhhffgw ?ﬂzegyh -§arbeny, %ﬁﬁ?%%@&ﬁﬁﬁ?@ angd &N-isppropyl-

N- meﬁ?l-@}ﬂﬁ;&?ﬁ }meﬁﬁld@%)gﬁﬁg 1628 6h dnhn8%aoR Rarfrer ad Rsd¥Ped in

example2S. b (ﬁ%‘éE(M*BiDﬂ/I - 5-chl or 0- 2- et hoxy- phenv
p- 4. 5- bi s- (4-chl or o- phenyl ) - 4, 5- di hvdr oi m dazol -
1-y|i-Rﬁ-nethanesquChyI-etth-piperazin- 1-yl
| - met hanone hydrochl ori d&amgk I32epared from
(4S,5R) - 2-(4-tert-butyl-5-chl oro- 2- et hoxy- phenyl) -4, 5-
bi s- (4-chl or o- phenyl ) - N
4,5-dihydro-in§gazpleol
12h) and I -(2- N

HC

- car bonyl ccth® Q'de (exanmpl e
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met hanesul f onyl et hyl ) pi perazi ne di hydrochl ori de
(exanple 17) in an anal ogous manner as described in
waexampioes?5. LR-MsS: 721.4 [(MtH) +] Exanpl e 97 BUT/HP205/005046
f4S. 5RV2-f4-tert-Butyl -5-chl oro-2-ethoxy-phenyl V4. 5-b
Ss-"4-chl or o- phenyl V4. 5- di hvdro-i m dazol e-
1-carbonyl | -pi perazin- 1-v -N N-dinethyl-acetam de
). 4h dQPchIorldg masprepared from

phen\m ] 5(41@&]0
acetamzlf) wmpthpdﬂedjfrmat(#@ 5R221ﬁ$ ﬁhl’ana%r(ej'ailwdanerhglmnelhyl) 2- ethoxy-

prn SRR ELBESLS)n i Bk Bols TRIRSE A5 CRSELLNSY

and 1\2(1 éya{nb‘leﬂlﬁwzrnétﬁyltﬁﬁibclBﬂhM'—yl&c@ﬁhﬁHeQe)Zanﬁﬂ@ 083)-iR BE Bl ofous

-bi s-f4-chlorq K - di hvdro-i m dazol e-

marmfr %%4"66‘?1‘31‘1 iin g3 %.2? nt iVI§/| 148-31[(1}1%) ]
hol i n- 4-yl - et hanone hydrochl ori de was prepared from
(4S,5R)-2-(4-tert-butyl -5-chl oro- 2- et hoxy- phenyl) -4, 5-
bi s- (4-chl or o- phenyl ) - Example 133
4, 5-di hydro-i m dagol e-| -carbonyl chl ogj,de (exanple

12h) and | - nor phol | -yI-ZEpT razin-1lyl - ethanone
(GCakwood Products) ap .anal 0go manner as descri bed
in exanple 25. LR M5 7AXN +L Exanpl e 994-f

4S. 5RV2- (" 4-tert - Bupal 2N so p - phenyl V4. 5-bi s- (

" 4-chl or o- phenv -i hvir oi m'dazol e-

1- carbonyl | - pi per@Zimi- 2- owas prepared from
(4S,5R)-2-(4-tert-but

i sopr opoxy- phenyl ) -4, ¥s- (4-chl oro-phenyl) -4, 5-di hyd
ro-im dazol e- 1-carbagnyl chloride (exanple 12i) and

2- pi perazi none (Avoc Organics) in an anal ogous

manner as described An exanple 25. LR-Ms: 607.4

[ (MtH) +] Exanpl e 10

[f4S.5R)-2-r4-tert-Butyl -2-i sopropoxy-phenyl V4. 5-bi s-(
4- chl or o- phenyl VA4..{&di hvdroi m dazol - 1-ylI-r4-(

2- met hanesul f onyl - ethyI ") - plpera2|n- 1-yl | - nmet hanone
2-{4-f(yH -l2|- SrClderovh: 1-niethl)-2-ethoxy-phenyl]-4,5-bis-(4-chloro-
i St LaiTethyl:

acetaﬁlkﬂe%és(iﬁe]:{aeéﬁﬂ?@h @481-%@-2 ?ﬁ@hio?&-a (cyano dlmeth l-methyl) 2-ethoxy-

nmet hanesul f onyl et h erazine di hydrochlorid

pheng(l];ﬁérhgq; - g_l'yls)rorphegyg g;ﬁachgyﬁgggmmpﬂgﬂ -cagbonyl chlorlde (example 12k)
and N-(2-methoxy-1-methylethyl)-2-piperazin-1-yl-acetamide (example 15) in an analogous
manner as described in example 25. LR-MS: 753.4 [(M+H)]
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described in exanple 25. LR-M5: 699.4 [(M+H) +] Exanpl e
101[f4S. 5RV2-f4-tert-BuW-2-isopro p oxy-p

wahzoyhiM496- bi s- (4- chl or o- phenyl ') -4. 5-di hvdr arai/Eezned/605046
| -v p-r4-(3-net hanesul f onyl - propyl Vpi perazin-I-v
p- met hanone hydrochl ori de was prepared from
(4S,5R)-2-(4-tert-butyl-2-isopropoxy-phenyl)-4,5-bis-(
4- chl or o- phenyl ) -4, 5- di hydro-i m dazol e- 1- car bonyl
chl ori de (exanpl e 12i) and

| - (3- net hanesul f onyl - ;@yl!! H!perazine (exanpl e 16e)
i n an anal ogous nanner ed in exanple 25.

LR- Vs 713.4 [( M+ Exanpl 2 Cniral
N—r2-(4-rf4S.5RV2-r rt-Bufyl-2-isopropoxy-phenyl V4.

5- bi s- (4-chl or o- phe A 15- diyk dru'n1dazole-

1- carbonyli - pi perazi n- -/ yet hanesul f onam de
hydr ochl ori de was p ] f CH,
(4S,5R)-2-(4-tert-b sopr@poxy phenyl) -4, 5-bis-(
4-ch|oro-pheny|)-Q,5-d| M r8i m dazol e- 1-car bonyl

chl ori de (exanple 12i)ﬁyp

N- (2- met hanosul f ony| e ) - pi perazi ne hydrochl ori de
(exanpl e 22) in an anagl ogous manner as described in
exanpl e 25. LR-MS:, 71434 ['(M+H) +] Exanpl e 103 2- {4-r
4S. 5RV2- 4-tert §Ut =@-1 Sopropoxy-t

henyl V4. 5- bi s- (' 4- chl or o- phenyl V4. 5- di hvdr oi m dazol e-

2-(4-148 Blis- razphenyl J1 1-4-(3,5-Ninkétioh1+isixh __zdle-4aﬁﬁioaﬂ!)ﬂgerazine-
aS .| d.f

'''' DO 'mtrlle

was ﬁ'&ﬁ?ﬂ%d)ermF(hS st )z [5~C§ﬂ&bhy@9ﬁiomlﬂ%9i ﬁaeth;r)czaéthwﬁhen 1]-4,5-bis-
oride %S le 12i) and hyl * - pi per azi n- Y

(4-chlgrp-phenll dhhxd&mée%plqaﬂ @a@enﬂ)chlondafﬁxamaleo@éfmend (3,5-dimethyl-
1soxa?§1 4 ZWI%Z ¢ r}’l %ahgnee()é%lg 1 g)Ein ah Rng@goug Zr‘cl;an%ex[ a(s Mh'wnbed in
exanPle(25. kRIS RY2. 3{@MtE)T - But yl - 2- i sopr opoxy- phenyl V4. 5-b

I s-f4-chl or o- phenyl V4. 5- di hvdr oi m dazol e-

1-carbonyl | - pi perazin- 1-yl

1-1- mor phol i n- 4-yl - et han@agngly tisochl ori de was prepared

from

(4S, 5R) - 2- (4-t ert Sbupy| - 2- i sgpapoxy- Penyl ) - 4, 5- bi s- (

4- chl or o- phenyl) - 4, dero'n1dazole- 1- carbonyl

chl ori de (exanple 1 3

O

I etlanone( Gakwood

| - mor phol i n-4-yl - 2- pjp&
Products) in an anus manney, 9% described in
exanpl e 25. LR- M5 5 H) +]

ropionitrile was prepared
from (48,5R)-2-[5-Chloro-4-(cyano-dimethyl-methyl)-2-ethoxy-phenyl]-4,5-bis-(4-chloro-
phenyl)-4,5-dihydro-imidazole-1-carbonyl chloride (example 12k) and 1-ethanesulfonyl-
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Exanpl e 105

rf4S. 5RvV2-f4-tert-Butvl-5-chl oro-2-ethoxy-phenyl V4. 5-b
wO z0f/4t0e%d or o- phenyl V4. 5- di hvdr oi m dazol - 1-ylRCTREF2005/005046

3- net hanesul f onyl - propyl ) - pi perazi n- 1-yli-nmethanone

hydrochl ori de was prepared from

(4S,5R)-2-(4-tert-butyl -5-chl oro- 2- et hoxy- phenyl) -4, 5-

bi, s- ro-p - o
piperaging. (é IQF 84) ‘Fhaaéﬁéf’%)“ls magpgs 3 JescEpgdipicyemple2ambReMS: 716.3
[(M+HZ) and | - (3- net hanesul fonyl - propyl ) - pi perazine
(exanpl e 16e) in an anal ogous nmanner as described in
exanple 25. LR-MS: 735.4 [ (M-H) +] Exanpl e 106

N-r2-(4-f(
"4S. 5RV2- (4-tert- Butyl X3 IBI362 et hoxy- phenvn- 4. 5- bi
s-(4-chl or o- pheny® 5 dIhV @; | m d&¥dl e- 1-car bonyl

| - pi perazin- 1- yII gt hanesul f onami de

hydr ochl ori de was prt d f

(4S,5R)-2-(4-tert- butyH| @ =¥ hoxy- phenyl ) - 4, 5-
bi s- (4-chl or o- phen -di yer &4 m dazol e- I-carbonyl
chl ori de (exanpl e g+(2’nethanosulfonylethyl)
pi perazi ne hydrodﬁlorkden(exanple 22) in an anal ogous
manner as described i i exanple 25. LR-M5: 734.4

[ (M+H) +] Exanpl e 1015

<

rr4S.5R)-2-r4-tert-BWyl -5-chl oro- 2- et hoxy- phenvn- 4. 5-
bi s- (4- chl or o- phenyl 4. 5- di hvdr oi m dazol -
I-yII-f4-ethanesu|ﬁ9§z?-piperazin-I-yIVhethanone
hydr ochl ori de was pregared from
(4S,5R)-2-(4-tert-butyl-5-chl oro-2-ethoxy-phenyl)-4,5-

N-(2- b4~$(4845-ROm-F§F©hIDi‘w4WdV‘gncﬂ-dﬁte@hdﬂ‘iﬁﬂt@lm-d&bﬁb—@henbﬂ%ﬁ-b&ﬂﬂchloro-

- pi per azi ne
angsulfonamide was

q ;!= era 241
L . .
S5 D e AT e 0
chloro phfmys) ‘bb-ditfydrecimidazelephrearponsd chloride (pramplei lﬁk)olmddﬂ -é2

meth%n g‘tﬁ{cﬂ% ngh%]ﬂk@fﬁ%\@g h\{rlﬁocihloar%:dg t(%xrar)].m le %]2)) dnan ﬁ?ak’%oéls manrer as
describeé praexachpla 2fm LR MS: 745. 4 [(M+H) ]
(4S,5R)-2-(4-tert-butyl-5-chl oro-2-et hoxy-phenyl)-4,5-
bi s- (4-chl or ophenyl ) -4, 5-di hydr o-i m dazol e-1 - car bonyl
chloride (exanple 12h) &xdmbtenBtzhoxy- N-met hyl -
2-pi perazin-1-yl-acetam de (exanple 16b) in an
anal ogous manner A scri bed—¢h exanPfe 25. LR MS:

716.4 [(MH) 4] Exa 109 Q -
>—-<z Z}——'—:N
a
D x "
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2-(4-rr4S.5RV2-r4-tert-Butvl-5-chl oro-2-et hoxv-phenvl
")-4.5-bis-(4-chl oro-phenvn-4. 5-
walzdos/drog9d m dazol e-1 - carbonyl | - pi perazi n-1 -yl | PAWEROOY@5046
pyl - N- et hyl - acet am de hydrochl ori de was prepared from
(4S,5R)-2-(4-tert-butyl-5-chl oro-2-et hoxy-phenyl)-4,5-
bi s- (4-
chlono-

ohenyl) 4, 5- d|h

2 , : :
carbogl%g 1404 H%@_H) iH-len
a ogou

was p?@;&rdﬂ fromf(#+y,5R}- 2-{E5(-ﬂirIﬂr@4él(¢fhno d1methy1 methyl) 2- ethoxy—pheny]] 4,5-bis-

(ool PP A A e BN DT (BB £k and P43

methanegafmpfdpypl s R e2aniPI€ 166 $n ﬁ{aﬁﬁﬂfg@@h thérhi# as descnbed in
4-tert but | - 5-chl or o- 2- et hoxy- phenyl ) -

examBlesz-S( Jﬁ%‘M%ﬂé"'ﬂﬂi@Yﬁﬂ{) 4, 5-di hydr o-i m dazol e-
1- carbonyl chloride (exanple 12h) and 2-pi per azi none
(Avocado Organics) in an anal ogous manner as descri bed
in exanple 25. LR-MS: 6ZXxampleg M8H) 4] Exanple 111
N-r2-(4-rr4S.5R - 25
4-tert-Butyl-2-etho henvnlf_%ﬁbls (4 chl or o- phenvn-
4. 5-di hvdr oi m dazol m@rbo Iltﬂlpera2|n- 1-yl |
- et hyl Vacet am de hydroc VA S e.@pared from

(4S,5R)-2-(4-tert-buty
| or o- phenyl ) -4, 5-di @
(exanple 11) and N {2%pi

dro |n1dazole I-carbonyl

i dazdy e- Icarbonyl chlorlde

| in-1-yl-ethyl)-acetam de
hydrochl ori de (exanplegzg% i n an anal ogous manner as
described in exanple 2
112 i
N-(2-(4-rf4S, 5R) g'tﬂ tert-Butyl -5-chl oro-2-et hoxy- phe
nyIV4 5-bi s-(4- chloro phenvn- 4. 5- di hvdro-i m dazol e-

483 B Is- ichRE@phdhyl)1t- -f2-1ﬁ5th eYAERvRBIhYB-piperazine-1-

R-Ms: 664.5 [ (MrH) +] Exanpl e

0]y
was ﬂ?épcaréd‘lﬁ‘&ﬂ %PEY SR)OfL?ﬁYImoﬁM% oﬂnB%&hW rq@@@lb 9: ctﬂox%raﬂ'hggﬂ}’h 5-bis-

loride (exanp
(4-cth<(-eh<pnybe+ érﬁlih’ydt&-lymd@plvyl -yarhomtl shiodde (example Rky andel -(2-

methén%%ﬂﬁfﬁ%&%&é%bw%@ d%g %ﬂ?{f@ﬁ_ Esax_%jrllqe){e laﬁ mdae}lsacnradogous rlngnner as

descr&eﬂh(ﬁaﬁﬁléﬂ/&w F304-[QM-H)'9- phenvn- 2-1 4- (
' cvano- di net hyl - net hyl V2- et hoxy- phenvn- 4. 5-
di hvdro-i m dazol e- 1-carbonyl | -piperazin-
1-vP-N-tert-butyl -acetam de was prepared from
(4S, 5R) - 4, 5- bi s- (4-chl oro- phenyl ) - 2-[ 4- (cyano- di et hyl
-met hyl ) - 2- et hoxy- phenyl ] - -
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di hydr o-i m dazol e- 1-carbonyl chloride (exanple 12j)

andN-tert-butyl -2-pi perazin-|-ylacetam de (exanple
wdsgy/1im@n anal ogous manner as described in epEIPP®05/005046

25. LR-Ms: 703.3 t(M+H) +] 2-f 4- (C4S. 5R

")-4.5-Bis-('4-chloro-phenyl)-2-r4-rcvano-di net hyl -

hvn- 2- et hoxy- phenv h-4.5- di hvdro-i m dazol e-

1- carbonyl -piperazin- 1-ylVacetani de was prepared

from (4S,5R) -4, 5-bi s- '

(4-chl or o- phenyl ) - 2-[ 4- (gyano- di.met hyl - net hyl ) - 2- et hox
y- phenyl ] -4, 5- dlhydro |%§é§§i§i¥% carbonyl chloride
(exanple 12j) andc pera2|?_& yl -acetan de (Matri x)
in an anal ogous man as descrlbed i n exanple 25.
LR-MS: 647.3 [(MH N-E

2- CA- UAS. 5RV4. 5-Bi s- (' 4
p- 2- [ 4- (cvano- di net J hyl 2<Euhoxy phenyl ] -4. 5-
di hvdr o-i m dazol e- ar b | -9i perazin-

1-yl VN, N- bi s- ( 2- n@thox hyl ')-acetam de was

prepared from
(4S, 5R) - 4, 5- bi s- (4- C:i: 0- phenyl ) - 2-[ 4- (cyano- di et hyl

-met hyl ) - 2- et hoxyphen 4, 5-di hydr o-i m dazol e-

- carbonyl chloride~gXxanple 12j) and

N, N- bi s- ( 2- nethox yI) 2-pi perazin-1-yl-acetam de
(exanpl e 16) in aﬁ’ alogous manner as described in
53 116

oxo-ethyl)-piperazine-1-

carbon4l-]01fﬂ dﬂlQ_llbhH-nwrirdEzdIQ \(lwaihlbrdiS%lﬁd?MLDhﬁﬂlhylmetth nromomtnle

‘?ﬁleé' ?#g)lge || -4.5- di hvdro-i mdazo] e-

was ;}rqu; S SR)-o @hl%?ﬂdﬁxﬁnmda%?ﬁy‘rms@&)érﬁtwyml@ﬂyl A ,5-bis-
i BB 459y 1- ]

4 ch?ﬁ@-BS F\r)?ﬂi)4 ly ro( 1jrmgazo(l)er oc?)rﬁce)r}%ll chlondT gf:x?mglgnlgk)dalmr(rie 1- ﬁlorpholm
4-yl-2- p@pmm)-l-xl-gthmy {Q#leypod]|Praduts) in an analogous manner as descnbed in

dr, rbonyl chloride (exanple 12j)

exmng g%hﬂﬁgbﬁ%qgfﬁﬂﬁé%%gf 2 -piperazin- 1- yl-acetam de

(exanpl e 16b) in an anal ogous nmanner as described in

exanpl e 25. LR-ME: 691.3 IEgEQEB] 2-C4-"

4S. 5R) -4, 5-Bi s- (4-chl or

")-2-[4-(' cvano- da be) 2- et kaXxy- phenyl 1- 4. 5-

di hvdr o- inidazolejﬁi:zarbonb - pi per azi n-

1- vD-N-|sopropyI Ny acgtamahe was prepared from

(4S, 5R) -4, 5- bi s- (4 chl.t?\--- 4- (cyano- di et hyl

-met hyl ) - 2. ethox TIN 4, 5—€i hoadr o- 1 m dazol e- 1-carb
onyl chloride (exa 12 andc

N-i sopropyl - N- metdry|™= ePazin-1yl - acetam de
(exanmpl e 16¢) in an a aI gous manner as described in
exanple 25. LR-Ms: 7034/[ (M+H) *] Exanple 118

HyC~N
\
CH,

2-{4-[(4S,5R)-2-[5-Chloro-4-(cyano-dimethyl-methyl)-2-ethoxy-phenyl]-4.5-bis-(4-chloro-

phenyl)-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl} -N.N-dimethvyl-acetamide was
prepared from (4S,5R)-2-[5-Chloro-4-(cyano-dimethyl-methyl)-2-ethoxy-phenyl]-4,5-bis-(4-
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2-(4-(f4S.5RV4, 5- Bi s- (4-chl or o- phenyl V2-[ 4- (cvano-di ne
thyl - met hyl ) - 2- et hoxy- phenyl 1- 4. 5- di hvdro-i m dazol e-
“Klmmamhnmyl \ - piperazin- PCT/EP2005/005046
1-yl")-N(2-cvano-ethyl)-N net hyl -acet am de was
prepared from
(4S, 5R) - 4, 5- bi s- (4-chl oro- phenyl ) -2-[ 4- (cyano-di net hyl
-nmet hyl') - 2- et hoxyphenyl ]- 4, 5-di hydro-i m dazol e-
chlorg- pbgn%bﬁ,}rd%yﬂrmm@@zo@@kgmbp@y] I:Q]opda(w}ample 12k) and N,N-dimethyl-2-
piperl TP Tk NG o SRR fanmr o desprien i grample
25. IdbMﬂ*ﬁl@@d [(M+Exanpl e 25. LR I\/IS 714. 3
[ (MtH) *] 2-f4-ir4S, 5RV4. 5- Bi s-
4- chl or o- phenyl V2-r 4- (cvano- di net hyl - met hyl V2- et hoxy-p
henyl | - 4. 5- di hvdro-i m daaglpgs 144- car bonyl | - pi per azi n-
1-yl VN- (2- met hoxy- 1-nethyl -ethylV acetan de was
prepared from ot
(4S,5R) -4, 5-bis-(4-chloro
-met hyl ) - 2- et hoxyphenyl | -

nyl ) - 2-[ 4- (cyano- di net hyl

4, 5-di hydr o-i m dazo car ony hi oride (exanple
12j) andN- (2- et hoxy- .t2ﬁ2§—F2 pi perazin-| -yl
-acet am de (exanple 15 an ogous manner as

719.4 [ (MHH) +] Exanpl e
chl or o- phenv
aar bonyl ) - pi per azi nel

descri bed i n exanply 5‘§LR-‘.
120 2-CA-(('4S.5R)

p-1-r4-(3.5-dimeth so%%zol;
- carbonyl | -4.5- dlhydro | H-i
- 3- ethoxy phenyl ") - 2 nmet hyl - proplonlt tile

2,2 7:[%% 1o on %gy)l S?ﬂﬁ? 83115 L3 bon eny p4grcillgydrc§-lmladngole 1-carbonyl

chlorfte {¢xanipled Bﬂﬁiﬂdﬂ-brph’ﬂazﬁﬁﬁd‘(@ﬁ@&ﬁio(@ﬁé&ﬂ@ﬂ)@n dBanaldpodéimanner as
anal ogous nner as described . in exanple 25. LR MS:
described in SRAMAIR L JHR-MS: 6974 [(M+H)']
2-(4-rC4AS.5R) -4, 5-Bi s- (4-chl oro-phenyl ) -1 -(
' 4- et hanesul f onyl - pi per azi ne-| - car bonyl V4. 5-
di hydro-| Hi m dazol - 2- y|Exampbe H@xy- phenvU- 2- net hyl - pro

pionitrile was prepared frg
(4S, 5R) - 4, 5- bi s- (4-chl oro- ghenyl ) - 2- [4 (cyano- di net hyl
- et hyl ) - 2- et hoxy- phenyl]| 5-
di hydr o-i m dazol e- 1- carbo~ chlorlde (exanple 12j)

and 1-et hanesulfon?er ne xarrpl e 14) in an
anal ogous manngr as deg Kggd xanpl e 25 LR- ME:
682. 3 [(NMFﬂW%1§n\§

4-{r4S. 5R) - 4. 59Bi mK)ro

yI net hyl V2- ethoxy ny Ny

. 5-di hvdr o-i mi dazol e- | - car bony\J®'pi per azi n-1 -yl Vet hyl
I-nethanesulfonanide was prepaseds,,

enylv2-r4-rcvano-d|neth

(4S, 5R) -4, 5- bi s- (4-chl oro-phenyl ) -2- 4- (cyano di met hyl
L 2atif 1]-4

Tatha hanone ]'?ydrochlorld

was ;Jaéﬁafesaqwr@ (4533{)@@{@{@&&@22 (z mzaﬂﬂ@d}alemyﬁpmvnﬂrs BiS-(4-chloro-
described in exanple .
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LR-MS: 7 11.4 [(MtH) +] Exanple 123
2-C4-(f4S, 5RV4. 5- Bi s-f 4-chl or o- phenv
w@2dosnoga3- met hanesul f onyl - propyl Vpi per azi ne- | BEr/be20Y3/005046
- 4,5-di hvdro-1 Himdazol - 2-yl | - 3- et hoxy- phenyl
")-2-methyl -propionitrile was prepared from
(4S,5R) -4, 5- bi s- (4- chloro phenyl ) - 2-[ 4- (cyano- di net hyl
- et hyl ) - 2- et hoxyphenyl ]
phenyl)4, %%ﬁyérpdmlcﬁﬁz ﬁzloqaébqnybﬁ\l%tﬂ?)@xa@ml%ﬂlh@d(le%npl e
e b P L LR Rl ) Bl A maper s
descrebedripexamsle 2@ RLRBMS:7780. 4 (M) +] Exanpl e 124
2-(4-(f4S.5RV4. 5-Bi s-( ' 4-chl oro- phenyl
">-1-r4-(2-nmet hanesul f onyl - et hyl Vpi per azi ne-| car bonyl 1
- Exarrple 143
4. 5-di hvdro-| H i m dazol - %jl-s ethoxy phenyl ) - 2- met hy
| -propionitrile was prepared from
(4S,5R) -4, 5-bis-(4-chloro nyl ) -2-[ 4- (cyano- di met hyl
-met hyl ) - 2 ethoxyphenyl]
4, 5-di hydro-i m dazal ronyl c¢hl oride (exanple
12j) and |-(2- metha Vlet ¥ pi perazi ne
di hydrochl ori de (ex zﬁ e 1 / I No anal ogou®” manner as

descri bed i n exa ) 696. 3 [ ( MtH) +]
2- C4-{ (4S. 5R)\/t,~gpl 4 hi §

phenyl)-1-r4-(2-no f
hol i n-4-yl - 2- 3%p- et hyl Vpi per a ecd, car bonyl | -
4. 5-di hydro-1H-i m dazol - 2-vU- 8¢ &pxy-phenyl

")-2-nmethyl -propionitrile was prepared from

[(4s,£14§g@ert4B@b!z§2,Q,é tﬁhh%camﬁwhemﬂ iﬁb&qmmbr&lbﬂaivhw 5-
dih -nethzl) - et hoxyp eny _

| y ‘ h
S AR s S P 3 g B i
4 5-b|sr(4sv)hmtp-lpber@$) -4,64QiHyBro-ifrdidaz81d- (-lebbﬁl},]l chloride (example 121) and 1-(3-

meth@zri,?%llﬁfq&gf -RIORY. _pé[?eﬁ% (%?@%8? gge rgan ar}a/llo\é%ﬁsr rér‘rﬁ ner as. gesgrllbrg% in

exam@ieDSA®R-MS: daz.alj@+Hypr bonyl | - pi perazi n-1 -yl VN. N-di et
hyl - acet am de was prepared from
(4S, 5R) -4, 5- bi s- (4-chl oro- phenyl ) -2-[4-(cyano-di net hyl

- et hyl ) - 2- et hoxy- phenyld, :
dihydro-inidazole-l-carg%%éPE%%gbride (exanmpl e 12j)
and N, N-di et hyl - 2- pi Perazi n-1 -yl ac®tam de (Cakwood
Products) in an anal e3Qus nmanner as described in
exanpl e 25. LR MS: 3 [(N%FD+] Exanpl e
127N-tert-Butyk-2- ( A .@RVZ r5- chloro 4-

(' cvano- di metr et |

0 \ 0 — CH
N
0>——N ,’>
HC N%
0
H,C CH, H30

N-(2-{4-[(4S.5R)-2-[4-tert-Butyl-2-(2,2.2-trifluoro-ethoxy)-phenyl]-4,5-bis-(4-chloro-phenyl)-

4.,5-dihydro-imidazole-1-carbonyll-piperazin-1-vi

-ethyl)-acetamide hydrochloride was
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(4-chl oro-phen yl)-4,5-di hvdro-i m dazol e-
1-carbonyl ] -piperazin- 1-yll -acetam de was prepared
WO 20081110996 PCT/EP2005/005046
(4S, 5R) - 2-[ 5- Chl or 0- 4- (cyano- di net hyl - net hyl ) - 2- et hoxy
- phenyl ] - 4, 5- bi s- (4- chl or ophenyl) -
4, 5-di hydro-im dazol e-| -carbonyl chloride (exanple
2k) and N-tert-butyl erazi n-1-yl - acet ami de
prepateesthanp (45 3 4ot a2t e oe B PR e (4-shloro-
phen@(?mlﬁ}zﬁg’ éﬂ&@%&}%} CZI%éII:I%H cﬁﬁ?@%ﬂam ller%é’lp a;/ld N- rr(egt %mfrazm 1-yl
ethyl)Fasxtampéehydrdchliprigle ¢ xemple- 23) iroarogsialogyis) manner as descnbed in example
. Drdi Qi mi-lazol e- 1-carbonyli-piperazin- 1-yll
25. Lﬁé@’ést Z?nélgé&vﬂé@ﬁgr epared from
(4S, 5R) - 2-[ 5- Chl or 0- 4- (cyano- di net hyl - et hyl ) - 2- et hoxy

- phenyl ] -4, 5-bis-(4-chl qro-phenyl ) -
4,5-dihydro-inidazole-lgggﬂBgﬂag chloride (exanple

12k) and 2-pi perazi nal -yl -acet am dea@Matri x) in an
anal ogous manner as _gescribed in exanple 25. LR Ms:
681 .2 [(MH) +] Exa
2-(4-rf4S. 5RV2-r5-C
' cvano- di nethyl e met hyb V; 8xy phenyl | - 4. 5- bi s- (
" 4- chl or ophen )- 457 Rydro-i m dazol e-

1- car bonyl | - pi pexazrn ].JA&\

-N. N bi s-(2-net 'GPWH' %@}Hpﬁ1de was prepared
from

(4S, 5R) - 2- [ 5-
phenyl ] -

or o- 4- (cyano dlnethyl nmet hyl ) - 2- et hoxy
HC O

4, 5- b|s (4 chloro phenyl) 4, 5-di hydro-im dazol e-l-carb

prepaﬁ?)ddi’ﬂiﬁ ¢ S05R)-2-R-M-bufP 2-@, 3, D M) ord-ethox y)- phenyl] -4,5-bis-(4- chloro-

phenylk ﬁ&&é,ydgq)? ggéggol&?gcgogylgcg4%ﬁg\égxgg}ggen&? dg\l N- élm)éthy} 2-

plperﬂnhyqli Qcétﬂhﬁ@%@hl@voo@l T8dRAPH drr MaRBb@ZhiMnel as/déscribed in example
hoxy- N- met hyl - acet am dewas prepared from

25. 1@4@%@)82{([1\5*@1] or o- 4- (cyano- di met hyl - met hyl ) - 2- et hoxy
- phenyl ] -4, 5-bi s-
(4-chl oro- phenyl ) -4, 5-di hydro-i m dazol e-1| - car bonyl
chloride (exanple 12k) dxdmideniithoxy-
N-nmet hyl - 2- pi perazin-1-yl-acetam de (exanple 16b) in
an anal ogous manner as descfibed in exanple 25. LR- VB

725.3 [(MtH) +] 2-(4-rr4S. -r5-Chl oro-4-(
' cvano- di et hyl - net hyl V2- Xy- phenyll 4.5-bis-(4-ch
or ophenyl V4. 5- di he n1da;ol car bonyl

| - pi perazin- 1-yl -N pﬁdﬁ
pr epar ed from

(4S,5R) - 2- | | o /“\Ly(éno-
- phenyl ] - 4, sﬁ}ik

(4-chl oro- phenylyl4 5- dlhydro- zol e-1 - car bonyl
chloride (exanple 12k) and N iwgdpgopyl -

N- et hyl - 2- pi perazin-| -yl -acetam dé& (exanple 16c) in
an anal ogous manner as described in

hEﬂthyl acet am de was
CH

t hyl - met hyl ) - 2- et hoxy
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exanmple 25. LR-MsS: 737.4 [ (MtH) 4] Exanpl e
1322- (4-rr4S. 5RV2-r5- Chl or o- 4- Ccvano- di net hyl - net hvn- 2
WO sbawgs p henyl | - 4. 5-hi s-(4-chl orophenv PCT/EP2005/005046
p- 4, 5-di hvdr o-i m dazol e-| -carbonyl | - pi perazin-1-yl}-N
C2- cvano-ethv - N-net hyl acet am de was prepared from
(4S, 5R) 2-[ 5- Chl or o- 4- (cyano- di net hyl - met hyl ) - 2- et hoxy
I

dihyd0 d&i&h@i 'é%?boéx%-p“{}% Sint 250 - AR rpholin-4-yl-ethanone hydrochloride was
yano- et Nyt ) - NFMet Nyt - 2-pl per aZt n-1-yl - acet am de

prepargd fmnp(4S, Foed-[4- Wﬂi‘mt}éﬁﬁ(ﬂ@gbwumﬂhwxmhdw]e‘h5-bm§(4rthoro-

phenyS LERIBAE ipoBralS1-effnd HoMAE ekt 20 a5 Hidbembationt a2

plperahﬁnxy vpbthaydnt{GalowRidProduch incanomarRByds\ariner as described in example
vdr -imda QL 1- car bonyli - pi perazin- 1-vU
25. LRNﬂ§27 ?HB&V{ net hyl - et hyl V acet ani de was prepar ed

from
(4S, 5R) - 2-[ 5- Chl or 0- 4- (cyano- di net hyl - met hyl ) - 2- et hoxy
phenyl ] - Example 147

4, 5- bi s- (4-chl oro- phenyl ) -4, 5-di hydrg;i m dazol e-1-carb
onyl chloride (exanple 12k)_ and

N- (2- met hoxy- | - net hyl et hy P- pi perazin-|-yl-acetam de
(exanpl e 15) in an anal ogoys manner as described in
exanpl e 25. LR-Ms: @ IMi-H) +] Exanpl e 134
2-f 4- ((4S. 5RV4, 5- Bi s\&42chl tw o- phgn¥ p- |-r4é

' 3. 5-di net hyl -i soxa e- 4- .rboPVIVplperaZ|ﬂ | -
carbonyll-%{BRdi ro-\\ /A m gagol - 2-yl } - 2-chl oro-5-eth
oxy-phenyl)kgy hY¥~pro i on{ | e was prepared from
(4S, 5R) - 2-[ 5- Chl 8r 0- 4- (cyano- peHay| - et hyl ) - 2- et hoxy
- phenyl ] -4, 5-bi s- HC
(4-chl oro-phenyl ) -4, 5-di hydr o- |n1dhzole | - car bonyl

] example 13) 1In
_____ oyl -piperaaiacl-ylj phalinrd-yil-st noneﬂwdmhlonde was

| |
prepa?e)ﬁ%f %%@%2; L4 -ty 1-(2-%%@?%/ %hg)éﬁ ﬁ'neﬁfl 9:'3 §-?%?@_81%yﬂhenyl)-
4,5-ditlydrgdmadazdlieh 1i- mrhlm&bd:hl@q@d (Exdinpl&l 2mparts- btﬂomhplip-l*’feﬁﬂ—piperazin-

oY B S BERBRAST B i crompl s,

MS: 728B3gayikiD 4, 5- bi s- (4-chl or ophenyl ) -
4, 5-di hydro-i m dazol e-1| -carbonyl chloride (exanple
12k) and 1-ethanesul fonyl pi perazine (exanple 14) in an
anal ogous manner as described in exanple 25. LR-ME:
716.3 [(NHH)+] Exanple 136
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N-f2-(4-rf4S. 5R) - 2-r5- Chl or o- 4- f cvano- di net hyl - net hyl V

2- et hoxy- phenyl | -4. 5- bi s-f 4-chl orophenyl V4. 5-
walzdos/drog9d m dazol e- 1-carbonyl ] - pi perazi n- 1- yRdT/EP2005/005046

- et hvD- net hanesul f onam de was prepared from

(4S, 5R) - 2-[ 5- Chl or 0- 4- (cyano- di net hyl - net hyl ) - 2- et hoxy

- phenyl ] -4, 5-bi s-(4-

chl or o- phenyl ) - 4, 5-di hydr o-i m dazol e-1-car bonyl

chloride (exanple 12k) and N (2-

met hanosul f onyl et hyl ) - pi azi hydr ochl ori de

(exanple 22) in an analgggégf%gg ner as described in

exanple 25. LR-MS: 745.4 [ ¢M+H) +] Exepl e

1372-r4-((4S. 5RV4, 5- Bi s-r 44¢hl or o- phenyl VI -r 4-f 3- net ha

nesul f onyl - propyl Vpi per az -1 car bonyl 1-

4 5-di hvdr o- IH-iana/. - 2-¢yU- 2- chl or o- 5- et hoxy- phenyl

')-2-nethyl - ploneu S pre ed from

(4S, 5R) - 2- [g | oro-4 cy n -d| hyl - met hydy) - 2- et hoxy

- phenyl ] - 4, b

(4-chl oro- phe Nﬁﬁi
chl ori de (exanple 17 o
met hanesul f onyl - propyl ) - pi rera fhe (exanple 16e) in

an anal ogous manner as descri'fedci,n exanple 25. LR-MS:
744. 4 [ (MHH) * l Exanpl e 138

- -ﬂug@@tt(gy}-hh@wﬂ 4p§lbl§_ ;m-chloro-phenyl) -4,5-dihydro-
iBYh - D) BREARL YRR RAY bas

prepadedifrati (AGISR)-2-Fi-tent-elagled-(2flydgo Bty pplensl] 8 Sbixyd-phieryphény1)-

4.5-dfosablec enpomh nEpdS Erbraf Terhord ik myiemasiionisn

plperazf?rtked'iuildroéhl&‘l&l (§xamfle IQ in an analogous manner as described in example 25.
4-chl or o- hen i hydro-i m dazol e-1-car bonyl

1783 SdeMt 9<:lrrp| e 12k) and | -(2-
nethanesulfonylethyl)plpera2|ne di hydr ochl ori de
(exanmpl e 17) in an anal ogous manner as described in
exanpl e 25. LR-MS: 730. Exafnphedd9] Exanpl e 139
2-(4-{r4S,5RV4. 5-Bi s- (4-chl or o- phenyl VI - [ 4- ( 2- nor phol
n- 4-yl - 2- oxo- et hylo¥iRi per azi ne- Ncar bonyl 1-

4.5-di hvdro-1 Him da -yl | 2-chl 0*o- 5- et hoxy- phenyl
V2- et hyl - pfopi oni tr Y s8pared ,from

@ nmet hyl ) - 2- et hoxy
- phenyl ] -4, 5- bi s- N
(4-chl or o- phenyl ) - 4, tydyeoi ni dazol e- | - car bonyl

chloride (exanple gl angNl- nor phol i n-
4-yl - 2- pi perazin-1 -yl -et pjangne (GCakwood Products) in
an analogous nanner as de i bed in exanple 25. LR-ME:

751.3 [(MH+H)
2-{4-fr4s. 5RV2 r5- Chlor Gh?fcvano-dinethyl-nethyIVQ-et

i dazol e- 1 -car bonyl

hoxy- phenyl | -4. 5-bi s- (4 or ophenvD".

[(4S.5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4.5-dihydro-imidazol-1-

yl]-(4-morpholin-4-yl-piperidin-1-yl)-methanone was prepared from (4S,5R)-2-(4-tert-butyl-2-

ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-imidazole-1-carbonyl chloride (example
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S-di hvdr o-i m dazol e-| - carbonyl | - pi perazin-1-yll-N N-di
nmet hyl - acet am de was prepared from
W@ 4855Rp92- [ 5- Chl or o- 4- (cyano- di et hyl - net hyl ) PQFEP2003§05046

- phenyl ] -4, 5-bi s-(4-chl oro-phenyl) -4, 5-di hydro-i m dazo
| e-1-carbonyl chloride (exanple 12k) and
N, N-di met hyl - 2- pi perazin- 1-yl-acetam de (Gakwood
Productii in an analogous manner as descrgpedl

1 1) a%mﬂr%h igopipgridine (Ajdrte éu[ ztnmpp})ogql]s TRENRREAS egaiped in example 25.
R-MS (Esfl /PR Bse 1 664, §sﬁuwéu12teé %r%w’mgélmJ%Q(M+ﬁs*g 88y, ym
enyl ’-4.5-bi s-f 4- chl of o- phenvn- 4. 5- ro-imdazol e-
1- car bonyl i - pi perazi n-2-one was prepared from
(4S,5R)-2-[4-tert- butyIE%a le 15
(2,2,2-trifluoro-ethoxy)= -4, 5-Dbi s- (4-chl oro-phe
nyl) -4, 5-di hydro-im dazol e-1-oarbonyl chloride
(exanmpl e 121) and ra2|ng>e (Avocado Organics) in
an anal ogous manner @scriBed in exanple 25. LR MS:
697.4 [ (MtH) +] Exanptre

B [rAS\5RV2-r4-tert-Butyl - 2-
(2.2.2-trifluoro-ethoxyV ey ot s-f 4-chl or o- phen
yl V4. 5- di hvdro-im 1 ra-

(2- met hanesul f onyl - ph%=5a2|n | -yl]-nmethanone

hydr ochl ori de was Gbr epar rom
(4S,5R)-2-[4-tert-butyl -X-(2,2,2-trifluoro-ethoxy)-phe
nyl]-4,5-bis-(4-chloro- -71 | |

(exanple 121) and |-(2-
nmet hanesul f onyl et hyl ) pi p€razi ne di hydrochl ori de
(exanmpl e 17) in an anal ogous nmanner as described in
exanple 25. LR—NB 739 4 [(N%FD +] Exanple 143

Jiseris : th lieny :

-phenyl)-4,5-dihydro-iTi:ffole-l-carbonyl chl ori de

pl gthgndbng r\}Ja(s){)roepgreg %n) (4§ 5§) 2-(4-tert-butyl-2-ethoxy-

phenﬂl)—WS bls-@clﬂ%ﬁﬂi&ﬁﬂyhﬁodiuydrﬂ-ﬁlﬂﬁﬁﬁbl@il RafayIthloride (example 11) and
q%m nethanone drochl ori de was prepared. from

4-pipg riglineq Aldrich) i ananalpgpys mamiey ‘Fﬁ C*"F%’B’Fé IR 2 HER-MS

y d 661.3071, calculated for C3sHs7CIoN M+H)] 661.3071.

(ES, ﬂ»&; OBS%rYe4 chlor ocapcﬁeaney E 5% 47&:11 / r(g( [ m)d!azol e-l-carb
onyl chlorlde (exanpl e 121) and I-(3-
nmet hanesul f onyl - propyl) ef.add ne (exanple 16e) in an
anal ogous manner as desé%?E@%Lrn exanpl e 25. LR-ME:
753.4 [ (MrH) +] Exanple 144 N-£2-(4-r(
4S.5RV2-r4-tert - Bd -r2. 2. 2 rifluoro-ethoxyVphenyl
| -4.5-bis-r4-chloro yn-

botate

—N

AN
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4.5-di hvdro-i m dazol e- 1-carbonyl | -pi perazin- 1-yl
-et hvD- acet am de hydrochl ori de wasprepared from
W 2085/5Rp92- [ 4-tert-butyl -2-(2, 2, 2-trifl uoro- etFEIXED200@®5046

nyl ] -4, 5- bi s- (4-chl orophenyl) -

4, 5-di hydro-i m dazol e-| -carbonyl chloride (exanple

121) andN-(2-pi perazin-l-ylethyl)- acetam de
le.23 Hn a% analggou% manner as1

from (4S, 5R) 2- (4-tert-
| uor o- et hoxy

(exanﬂ)ﬁbnj} f 4{%9@6& g}ﬂéo:% }%:erdﬁ'n%g &rhﬁoi?x?:r %ﬂlg ou’ rr%angcrer 3 described in

example@h HR-MS (ES m/z): observed 621.2755, calculated for C35H42C12N402 [(M+H)*]
% ,BR)-2-[4-tert-butyl-2-(2,2,2-trifluoro-ethoxy)-phe
621.2 ‘-4, 5-Dbi s-(4-chl orophenyl ) -
4, 5-di hydro-i m dazol e-| -carbonyl chloride (exanple
121) and N, N-di net hyl - 2- pi perazi n-1-yl -acet am de
(Cakwood Products) in arExamglea@ous nmanner as descri bed
in exanple 25. LR-Ms: 718.5 M-H) +] Exanpl e
146(48.5RV2-r4-tgrt-butyI-

1-4.5-bi s-(4-chl oro-Dhen

i n-4-yl -ethanone
hydr ochl ori de was p epafad fNo
(4S,5R) - 2-[ 4- tert-IHZH(Z 2, 2- trlf?uoro et hoxy) - phe
nyl]-4, 5-bis-(4- | pophenyl ) -
4,5-di hydro-imd zoIe | - carbonyl chloride (exanple
4,5-Bis2M) chtérd-phem@ - kihbx 4 Y b 1dethdXiyPIET -d b dth vi ey v B HRa P16 - dihydro-
(Gakwood Products) in an anal ogous manner as descri bed
1H-imidazgole)pl e 25. LR-MS: 760.5 [(M+-H)4] Exanple 147

Toa %}&%m&ff@%tht (ﬁh}d%)zy- P! Wﬂletgyl@t?lygiioﬁ%éﬂz@x{e ‘P? @h%‘ ¥imol,

hl"or o-phe hvdr o- 1 a0l e
exampledd mbtgtralyycﬁrofprap@pglzd tp-0 3C yvla}; added sodium hydride (150 mg, 6.246 mmol,

60% ﬁrﬁxﬁx}%ﬁﬁ‘ 8. Todoldin &t 15904, 8%80 RGP N L8108 S A8 BRAME The
iceba(hhpsthn Rnjoded aid thdtaytionlmixBurk wae stirreditd oo teiperuyirt fot,12 h.

4- chl henyl ) - : "
Satursted SAPGAIGIIATIE GRTe wat ey P e SHikbEe VesaRianed between
ethyl lgéﬂte ULy 2R WA (5Bard): Ve drdtiulewaZdxactdd With %H'H'ﬁﬁ‘&[h%e (2x)

Cakwood Products) in an anal ogous manner as déscrib

The qrgpn@g(lamyp werpgwash ith water €1 x[)(lmnq)(lx-)} gniedgyier anhygrous sodxum
sulfatre &ﬁém?%y&ﬁ teAﬂ' tﬁ{ ic Wf t%e %%%J 1%5119[195 h&%@me&xl)%atégraphy

or o- r ol m
(silicd gel) ¢lutiagQvitted gad&smﬁ(laﬁg)%-eeh)l’h wektge prehexands) pave 2-ethoxy-4-(2-

methc_))&'l-},_l _ré?rggg{)l yl)1odo re%(z:gne (léb fjmg\/\?;% yield) as clear oil.

Using the analogous procedure as described in example 4, 2-ethoxy-4-(2-methoxy-1,1-
dimethylethyl)iodobenzene (891 mg, 2.666 mmol) was converted to 2-ethoxy-4-(2-methoxy-
1,1-dimethylethyl)-benzoic acid methyl ester (510 mg, 72% yield) as yellow oil.
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prepared from
(4S,5R)-2-[4-tert-butyl-2-(2-fluoro-ethoxy)-phenyl]-4,
W®m205/$100%- chl or o- phenyl ) - PCT/EP2005/005046

4, 5-di hydro-i m dazol e-1| -carbonyl chloride (exanple
12m) and | - (2-net hanesul fonyl et hyl ) - pi perazi ne
di hydrochl oride (exanple 17) in an anal ogous manner as
described in exanple 25. LR-M5: 703.5 [ (M+H) +]

Using (hq:gngl,‘qggus(mocgglure as described in example 9, 2 ethoxy-4 -(2-methoxy-1,1-

dlme&\_yl | %—Irbgr_?zlorﬁ}]:.t g&%gﬂg%@% %4'8& J,n%‘mfﬁ‘t P\XQS r%a&e%gﬂ.b?eﬁo 1,2-

bis-(%embmmbmﬂhdhmmaé-dmmpﬁmd nig; 0/314 mmol) in the presence of

. (4S,.5R) - 2- (4- - | - 2- . . .
mme@lﬁ%&#m% t“'ir 5 é%f%ﬂ 42;21‘4 RBHRL B IHSAe) toggine ddthjsfochloro-
phenymiia{métﬁoﬂy £8- Hl@ﬂﬁs}éy h'—diﬁl'eﬁ'@l étﬁ PR a), 5-@ﬂf§'dro 1H-imidazole (581

? hol i nopi peri di ne drich) 1 n_an anal ogous
éﬂe{mbf@ d)zpg Pél'éé’é owett LR- Mﬁa‘iﬁ?l?e[( H)HR- M5 (ES, m z):
observed 663. 2859, calculated for C37H45C 2N4AC3

[ (MtH) +] 663. 2863. Exanpl e 150

fl.4'1Bipiperidinyl -1 -yExanple 153

"4S. 5RV2-r14-/ e”-butyl - 2- et hoxy- phenyl V4. 5- bi s- (4-chl or
o- phenyl V 4. 5-di B/dre<i m dazoh- 1-yl|-nethanone was
prepared from (4S,5 4-teyt-butyl -2-ethoxyphenyl) -
4, 5- bi s- (4-chl or o- pien N4, 5dihydy o-i mi dazol-e-1-carb
onyl chloride (exanple

(Aldrich) in an analeggdSNmann as ogscrlbed in
exanmpl e 25. HR-MB ( M 20 observed 661. 3071,

cal cul at ed for ‘

) - 4. 5-bi s- (' 4- chloro phey
-4, 5 di hvdr o- |n1dazolrl-§ll-r4-

IV P ha one hygﬁgg

4.5-di ﬁhmm a h oflyl e&mu426hé0r0-phenyl)-4,5-d|hydro
-Tm dazol e- 1-carbonyl chloride (exanple 11) and

4,5-biks @Lmrbaﬂhaxmm@m@%xﬁwz-r&e%@yt 1Chhlméﬂhﬁrethé@a;£m91§ta 5-dihydro-

manner as descri bed in exanpl e
1H-igisazqle exP0gna, 12t693nmel) wag Fegeted witrphosEspr (125 2004 399 mmol, 20%

solut{ogll\llflwm'éne%gztﬁg gfor?g%iﬁé@é & s?r?t?e 4n éx:ﬁ‘kﬁ (?H) yé]l'é)ﬁ g'ﬂ?ﬁﬁ-éﬁlow-

-2-r2-ethoxy-4 OoXYy-
phenyl)-3- [afdﬂ}mkyfﬂl-@rmﬁﬂrbldjat,dl-d—im&'ﬁlylaethjdb-pherqﬂ-tbj -dihydro- lmldazole-l-

t.hox - h oxysnl .| -di net hyl et hyl )i odobenzene
carbo(n:)(F loncysé i(g m{g%’ ?’l%c;?zfﬁﬁ‘fhcéjte n‘?ll({gn t et rahydr of uran
cooled to 0 OC was added sodi um hydri de (150 ng, 6.246
60%in mneral oil). lodonethane (0.58 ni, 9 369

fter mn, The_ icebath was th
45 a?“?f{)%)ﬂ%wao&an -2 oty A e honel Aty otBe)- ke ghs-dibydro-
imiddz8RPRERbSHYE chIBFidd @0Mng, 0.107 mmol) was reacted with 2-piperazinone (16.1 mg,
0.161 mmol) using the procedure as described in example 25 to give 4,5-bis-(4-chloro-phenyl)-

2-[2-ethoxy-4-(2-methoxy-1,1-dimethyl-ethyl)-phenyl]-4,5-dihydro-imidazole-1-carbonyl} -
piperazin-2-one (64.7 mg) as white solids. The enantiomers were separated by chiral

chromatography (Diacel ChiralPak OD, eluting with 40/60 hexane/ethanol). The first peak
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Sat urated sol ution of anmoni um chl ori de was added and

the m xture was partitioned between ethyl acetate (20
wongos/ardevat er (5 nl). The product was extractBU/EP20b5/005046

et hyl acetate (2x). The organic |ayers were washed

with water (Ix), brine (Ix), dried over anhydrous

sodium sul fate and concentrated. Purification of the

crude residue by flash colum chromatography (sil

comipgpff thg ¢alumy isthe Aesiredi ST -65-b-(obiosen nyb)c%[?aﬁtboxw (2-

e

(26.6ymg vditeawlidd) AR-MS I(ES lns’z)n gbsehed 423 R B9 calcydated &t (36 A€ NLO4

in exanpl e 4,
KM*%@%%E%% (2- met hoxy- 1 , | di met hyl et hyl ) i odobenzene

(891 ng, 2.666 mmol) mas converted to

2- et hoxy-4-(2-nmethoxy- 1,1 -dinethylethyl)-benzoic
acid nmethyl ester (510 niExampb2434i el d) as yel |l ow

oi | . Usi ng the anal ogous procedure as described in
exanple 9, 2-ethay-4-(2-nethqxy-I,1dinmethylethyl)-
benzoi ¢ acid nethyl ng, 1.814 mmol) was
reacted with nmeso- 1
bi s- (4-chl or ophenyl ) - et hang i M ne (510 ng, 1.814
mol ) in the presencexg I 0,
1.814 mmol, 2M solu ) Hnxt gl uene) to give
4,5-bis-(4-ch|orqﬁ' 71/T=N2-T 2- et hoxy- 4- ( 2- net hoxy-

1, 1- di et hyl - et hyl') - phenyD] - 4, 5-di hydro- | H i m dazol e
(581 ny, 64%yield ,agN Ie yellow oil. LR-Ms: 497.2
[ (M+H) +] . Exarrpl@SS:% 4-(r4S.5RV4. 5-Bi s-

(4 chl or o- phenyl ¥2r 2- et hoxy- 4- (2 nethoxy I I-dinethyl
1- 4 5- vdr o- i q}e-
0 nyl)-2-[2-ethoxy-4- -met

4.5- dﬁwardéirﬁmfﬂ? hh warzohﬁnmhasuﬁm{ ff erémﬁii inle iNone
I e -

dazol e
4,5-Bits oo higro-pRens 2 stoteda s b B o et D 5-dibydro-
imidd4ble- l]'ca?l‘ggnm rldggio Idjfd7%nbp F{%@?%)) é&l}ﬁs 'é&gtetdhﬁth 1-(2-

rocedure as eSC I n exanp
methdneﬁuliﬁmra’-l-@ﬂwbhipcla@mh dﬂyﬂ@chl@nﬂ@(@tﬂ‘m&w MI(IﬂHﬂhwhmyle 17) using

the pEPAR JFeCRHT4 R imple 29 Thipve 4B Al San R iy
methdxyp1 El-(ﬁm(iﬂayl;léﬂl?l)-@hﬁ’fﬁpé’ B)m}%'di&nﬁiﬂhmy -y} (‘Q(ZTﬁkhﬁxeéuifoﬂyl-

nmet hy| - et hyl ) - phe 5-di hydroim dazole- 1
ethyl) ewf:@aﬁyl yuﬁm’aqn&ee 6%8 wg) asovlmt?ﬁOH% The gpantipggts vegte separated by

chiraVeHrbmaroBiaBRY AFihd @ﬁu{iﬂ’ﬁk @)mluthg 4 Wﬁd Hex M/ d6hrol}€ The first

procedure as described in exa gl ve

pealap it off 1a colario hotiemivid (4R 4 Stk o heoyIaA-cthoxy-4-
(2-mgj_1}1(&:x§? L,gﬁf;/@%'h_yﬁétH% -)phaﬂr?]r-w,gJdlh%/df’o-gﬁlﬁyz%i-?-}hmﬂelz-x%e&lanesulfonyl-
ethyl)-piperazin-1-yl]-methanone (32.1 mg, white solids). HR-MS (ES, m/z): observed
715.2485, calculated for C3sHysC1N4OsS [(M+H)'] 715.2482.
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pi perazin-2-one (64.7 ng) as white solids. The
enantioners were separated by chiral chromatography

w@ DoaasioocChi ral Pak OD, el uting with 40/ 60 PCT/EP2005/005046
hexane/ et hanol ). The first peakconm ng off the columm
Is the desired
4-{(4S, 5R) -4, 5-bi s- (4-chl oro- phenyl ) -2-[ 2- et hoxy-4-(2-
net hoxy-
1, 1-di et hyl - et hyl ) - phenyl ] - 4, 5- di hydr o-i m dazol e-
1-carbonyl } -piperazin- Zxample(136. 6 ny, white solids).
HR-M5 (ES, nlz): observed 623.2189, calculated for
C33H37C 2NAOA4 [ (R HH)L+] 623. 2>187 Exanpl e 154
ir4S 5RV4. 5-Bi s- (

" 4- chl or o- phenyl V2-2-0€l

-et hyl Vphenyl | - 4.5-di h
-r4-(2- met hanesul fo ¢
| - met hanone
4, 5-Bi s-(4- chlore Ng 2c{2 et hoxy- 4- ( 2- met hoxy-
1, 1-di met hyl - ethy‘) p“ y ]-4,5-di hydroi m dazole- 1
- carbonyl chloride (%iﬁ , O 107 nmol , exanpl e 153)

was reacted with |-

met hanesul f onyl - et h cyzlne di hydrochl oride (42.5

nmg, 0.161 mmol, exanple using the procedure
(b .

t
4,5- Bﬁ’é @em@rbrbhlmm mneﬁleﬁylar@-xﬁezﬁb)& 1@)111@&11944&% shi19l9.5-dihydro-

he enanti omers were separ at ed
imidaghiecirbeny ARG 4ICAoE, OGAT T OLRACEREA with Agnewhodin-d-yl-2-

I f
plper%26?-3%-lglﬁ?é§§\ﬁe/e @%23:?%9 ((e))dl 61 -mgol, bgﬁ%o&eﬁgd&?ﬁhagg ﬂre prSJclﬁure
described & &Rmple 25 ol gve 45-bid-@rablqpb-phsriy])-2{1-ethetyrdx3-mkthoxy-1,1-

) 2- et - . _ . . ' .
dimetySir gy Bb AL 4 Svscopigaole:l csbamyainGieeiy b g morpholin-4-yl-
ethandn&/{70. 1 théy a(szwlmétsbﬁd‘se THE Er%ﬁbﬁ&@%e}e separated by chlr'?jl chromatography

erazin-1-yl]-methanone white solids).
(DiachHONE P DD, Hiing it 400B fexeog/ehatsd]. Dt penls Gominie off the

colugy B O (RSN - Getiopg by iy ¢ omethony-L1-

dimethy+-@hyl)-phertydhdsS 4ilydfo-imsitlivoley } Hcarbeutil rptperazine t -y ripmephnlin-4-yl-

ethangngy( 3 PP VeI D LR M (B¥iy/p) Opiepsad20n 7% frlghiated o
c;mgbnmx“eﬂ(mﬂba 027.
, 5-Bi s- (4-chl oro-phenyl ) -2-[ 2- et hoxy- 4- ( 2- net hoxy-
1 1-di net hyl - et hyl ) - phenyl ] - 4, 5- di hydr oi m dazol e-
1-carbony| chloride (60 ny, 0.107 mmol ) was reacted
wi th | -norpholin-4-yl-2- piperazin-1-yl-ethanone (34.2
ng, 0.161 mmol, Gakwood Products) using the procedure
described in exanple 25 to give
4, 5-bi s-(4-chl oro- phenyl) -2-[ 2- et hoxy- 4- (2- met hoxy- 1,
di met hyl - et hyl)-phenyl]-4, 5-di hydro-i m dazol e-
1-carbonyl} -piperazin- 1-yl)-
1- not phol i n-4-yl ethanone (70. 1 ng) as white solids.
The enantioners were separated by chira
chr omat ogr aphy
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(Diacel Chiral Pak OD, eluting with 40/60
hexane/ et hanol ). The first peak com ng off the col umm
WO snoshmogiesi r ed PCT/EP2005/005046

2-(4-{(4S,5R) -4, 5-bi s-(4-chl oro-phenyl ) -2-[ 2- et hoxy- 4-
(2- met hoxy- 1|, I di net hyl -
et hyl ) - phenyl ] - 4, 5-di hydr o-i m dazol e- 1-carbonyl}
- pi perazin- 1-yl)- 1-norpholin-4-ylethanone (3 1.6 ny,
white solids). HR-M5 (ES, mlz): observed 736. 3029,
cal cul ated for C39H48C A 14 H) +]
736 3027. Examrte 156 2-T4- -Bi s-(
"4-chl oro- phenyl - 4. 5- di hvdrg-|
H i m dazol - 2-yl | - 3y Roxy- phenvU-
JV-di et hyl i sobut yr &gi d Auti
2- (4-1 odo- 3- net hoxy-phe
(326 ngy, 0.976 mmol S 3
et hyl dimet hyl - (3-¢ -H4 i odopheny, Ecet ate, exanple
4) in thionyl chloNge (5 nL) was hegqted at reflux for
1 h. It was concéntrat ed to dryness then taken in 5 nL

2-{4-94 5 TG4 [ ABMBFOSHeh A5La SRAiRY Y1 A0 %#@M%m My V-diethyl-
solution 1n tetranydrof uran) ere

isobutyramidee was stirred at roomtenperature overnight. It
was diluted with ethyl acetate, washed with brine

A sol@tion) of 24-edodvmethaxyrplimgl)-mettlybpropiohicatd (A2&mg, 0.976 mmol,

prepsFRLSF g sihal SRR pupRT A5 Rens PaSttr g 4 n
thionZl&Q:.lorﬁieL(S infIQ) Wdsthlatad et reflinefok 1Gf Iﬁw&ﬁ%neérhm{eda@ 8iyatS theh taken
exanes%ﬂﬁa e ,N-.diethyl-2-(4-i

in 5 e OF 5 n) DigH F‘Wa(rh“ﬂe 2(!3@91 ZMﬁylut@m terghydrafyran) was

adde®! The 11e|§étﬂﬂ xﬁltaﬁu@wéé SHRL S RORFRAPESNAS o Vs ﬁtl @@9 d diiuted with
exanpl e , -diethyl-2-(4-1o0do- 3-net hoxyphenyl

ethyliagesitas ‘yﬁénd with bsied (I, drigd opet mﬂmirpumdumow}@teta@d cpmcentrated

Punfgfat&%ﬂ c?t‘_ tgé P%lfi% gegl%_gggﬁ hgsh co(iJl rach n%r{l?]togragg){ %s%llc(a f8]6 Irﬁﬁthlash 280,
elutifpbMtlya giad)enasf 5/—95%%&1)0 latetatbSiri maﬁdﬁpgﬁl&a\l'ﬂgﬁétﬁyl 2-(4-iodo-3-
procedu s described in exanp
methiy phegy B FRPRLEFB ARG ‘ﬁmﬁe%Sr(gmaéMm 9il
2- met hoxy- benzoi c acid nethyl ester (166 ng, 0.590
mol ) was reacted with neso-1, 2-
Usmgth% aﬁélog(ms%&@hﬁ%k deRHDANR ekark %19 uam,m&em%i@ é@odolii fhthoxy-
I'n the presence of trinethylalumn
Phenﬂ)-E@ utmmlde i1l ous, Qt9i26|mm<ﬂ) was %wetyedto @(lrélethylcarbamoyl -1-

h
methﬁf'{tﬁﬁdgazo tﬂ%j&y‘f‘iﬁzﬁg E)g(e)t/ phe ngr I ?éi{l%rfé’d/ &F‘n Ias ygll sup S/r
am de (90 ng, 28%yield) as pale yel l ow gl ass. LR- M5
552.2 [(MtH) +] . Exanpl e 157 cis-2-(A-
Usmg the 5nﬂb§01(s %rdﬂaﬂlﬁ'é @s péseriydd)in example 9, 4-(1-diethylcarbamoyl- 1-methyl-

t hane Ifon | -eth Vpi per azi ne-
ethyl)_[2 %W&%pzoa}c aCSl meth ¥ester (IXG mg,p 0. 990 mmol) was reacted with meso-1,2-

bis- (Ae}ﬁoﬁﬁﬁ%{'@[)céﬂlna{r/c-l' ﬁhfdﬂﬁ&' 570 Hg| 1.81 8RBTy mRREF ¥ ence oM

di et hyl -i'sobutyram d
tnmethyla]ummum (295 uL, 0 590 mmol 2M solution in toluene) to give 2-{4-[4,5-bis-(4-

= =

chloro-phenyl)-4,5-dihydro- 1H-imidazol-2-yl]-3-ethoxy-phenyl} -N,N-diethyl-isobutyramide
(90 mg, 28% yield) as pale yellow glass. LR-MS: 552.2 [(M+H)"].
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2-{4-[4,5-Bi s-(4-chloro-phenyl)-4,5-di hydro-I H i m dazo

| -2-yl]-3-ethoxy-phenyl}-N, Ndi et hyl - isobutyram de (90
wOorenos10263 nmol ) was reacted with phosgene (108CEP2005/005046

0. 196 mml, 20% solution in toluene) using the

procedure as described in exanple 12 to give

cwW 4, 5-bi s-(4-

chl or o- phenyl ) -2-[4- (I -di et hyl car banoyl - | - net hyl - et hyl

) - 2- et hoxy- phenyl ] - 4, 5- di hydr oi m dazol e- 1-carbonyl

chl oride (56 ng, 5696y|etgﬁ qs ¥Qite sol i ds.
cwW 4, 5-Bi s- (4-chl oro-ph (1 -di et hyl car banmoyl -
| - met hyl - et hyl) - 8 et hoxy- pheRyl ] - 4, 5-
di hydr o- |n1dazole G chloride (27 ng, 0.0439
nol ) was reacted
nmet hanesul fonyl -eth R dizhydrochl oride (17.5
ng, 0.0659 mmol , exanpl- ng 'e procedur e
described in exanp %gl VE C _>
s-2- (4-{4, 5-bi s- (4lcpPor ofpRenyl ) - 1K-[4- (2-
met hanesul f onyl -€f hyl) p er azi ne-
1-carbonyl ] -4, 5-di hydrg- £ H i m dazol - 2-yl }
- 3- et hoxyphenyl )- N, - |e6hyl-|sobutyran1de (29.5 nyg,
87%yield) as white so\idS, HR- M5 (ES, mz): observed
770. 2909, calculated for (QQFBOCIZNSCBS [(M1-H) +]

. 272042904 cis- 2 (4- [ 4 chloro phenyl)

Cls-24 W ¢l & v .

-

4 5-d6|§r|[a 2 E%I mJldaéolSZ @hhy gﬂlﬁxi—ghe% ;-NP{Y—lethyl 1sobuty_ram1de

but
T A R—
dlethjzkmﬂidnyﬂanﬁdeﬁ?b )ngZ 05631 enfiyol pRaswehdtediwhh phosgene (101 uL, 0.196 mmol,
o, di hydro- i zol e-1-carhonyl chlorjde . 0439
20% ﬁﬂﬁ 10n intol 11 uilgg)t %gceﬁg@@ts desciiped,in example to nge cis-4,5-bis-(4-

chlorb"p‘ﬂ@ﬁgﬂjlgl[ulﬂt ﬁrdﬂylc%rﬂ&hﬂﬁl—%é’!h)g 1=c¥iy1 )23 -BABY Bhdnyf}-4 dihydro-

Products) using the pro edur e

imidagelecl-rarbenyl ﬁhl@;@éﬁfﬂ@ng 56Voyigldy as white solids.
cw-2-(4-{4, 5-bis-(4-chl oro-phenyl)-1-[4-(2-
nmor phol i n*-yl ~- oxo- et hyl J- pi per azi ne-1| - car bonyl J*-di h
ydro-1 H-im dazol -yl J-S- et hoxyphenyl) -
CIS-4J5\1§fl‘S‘-(éI1Cbl0rgrphqns(BkﬂjE4y(r1ahcthyilearbaﬁoﬁ Inppethgbethyl)-@tefhoxysphenyl]-4,5-

dlhyd(’gygllr‘n a%c%i% Hepold @%?3 be%ﬁseHed 79%;:&6 it 1-2-

methE)eaurtfﬂr@l Eth9hpiperdkine dihfdtochotiye AT Sg, m(%Sabhﬂnblt, b‘xzﬁhﬁplé ® using
o,inhibit the interaction between

the PRBRIT ACHPHS FALTHIE 25 816 By a4~ HPREIS (SR BGeRBo - 1-[4-2-
me‘hsﬂﬁﬁf%‘ﬁﬁedhymé‘&%ﬁi‘@frg&?] AR o L Shab R SN0 DRk
phenWbMMdmtgl@ﬂa@quygamlég (295 o, g 178 yieldiae white aplids, HRIMAi(BS, m/z):

obsciba PRIZINCI ATALEHP 3 RN SRRy Bh0hdaw ! at ed on
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end) is registered by the FRET (fluorescence resonance
energy transfer) between Europium (Eu)-I abel ed
wammsA 836 ant i body and streptavi di n- conj ugat edPCT/EP2005/005046
Al'l ophycocyanin (APC). Test is perforned in black
flat-bottom 384-wel| plates (Costar) in a total vol une
of 40 uL containing: 90 nM biotinylate peptide, 160
ng/ M GST-MDM2, 20 nM streptavidi n- APC
(Perki nEl merval l ac), 2 nM Eu-1abel ed anti - GST-anti body
(Per ki nEl merVal l ac), 0.2 ( serum al bum n (BSA),
InmM di t hi ot hreit ol (DTT)Eg%a%ﬁ%‘gﬁm\/l Tris-borate saline
(TBS) buffer as %plloms Add\10 uL of GST-NVDM2 (640
ng/ m wor ki ng sol'U ) in regaction buffer to each
wel |. Add 10 uL di #dd conpdunds (1 5 dilution in

uL biotinyl ated p53
in reaction buffer we X\ on shaker.

I ncubate at 37C fq : 020 uL stxept avi di n- APC and
Euanti - GST anti®ody 'x“ re (6 nM Eu-anti-GST and 60
nM st rept avi di n- APC woy kifig sol ution) in TBS buffer
with 0.2% BSA, shake roon1tenperature for 30

m nutes and read using\a TRE capable pl ate reader at
665 and 615 ran (Vict gL_Perkln El merval lac). If not

orklng solutlon)

speci fied, the reagents wer e purchased from Si gna
cis-2 SCBis- @echlor Ihomml-é-azlaanmeﬁwﬂ){mbéraime 1-
d

v /. , 2 €1 7Y Vi ; 0 L ¢
45-BiE %@'aq%ﬁmﬁn S %%ﬁ?ﬁilp%‘??aﬁéﬁbﬁeemy‘b- UL 45
dnhyﬁb%m%srét 11-Gatbdny1 &ﬁ&%&t@bhﬁg §@hicﬁmﬂ{w eRahple 5t7j1\%£sele£oted with
wherein Xi is sélected fromthe group consisting o

1-marphedip- ‘hylk%msperaamdl -Vlogtanoag (dxye. 650 immele@alpyood ProductS) using
£l ; t h
the p{‘orcE%er gg%g?é{ er&l;r)le 24 85 gﬂ/g czsz%gt' 4@2 ﬁlse(gg&g)rré gﬁiﬂﬁ) F[4 (2-
morp?hnhln-4€$(l->2 -aR¢- ethyt)-plpb’razme-sleiaﬂmnyk]-%fr dihydro €l Hyiroidpzol-2-yl}-3-ethoxy-

phen§w>é%tﬁﬂei§’f S Zibpq, YLy Sl 2 IR HRANE (e, mez:

obseR¥d 790845, bﬁhﬂae@f&mmwmabmwm 79$.344Y X4Xs) - X6;
X4 and X are | ower al kyl and can be connected together

to forma cycloalkyl; X is selected fromthe group
consi sting of | ower aIkyI, cyano - CH2- OH,
_CH2-O | ower al kyl, - Cr2Examplet9 al kyl substituted by

In ViBRkivAL R, - (O X7, and - CH2- NX8X9;
The ability of the compounds to inhibit the interaction between p53 and MDM2 proteins was

measured by an HTRF (homogeneous time-resolved fluorescence) assay in which recombinant
GST-tagged MDM?2 binds to a peptide that resembles the MDM2-interacting region of p53
(Lane et al.). Binding of GST-MDM?2 protein and p53-peptide (biotinylated on its N-terminal
end) is registered by the FRET (fluorescence resonance energy transfer) between Europium

(Eu)-labeled anti-GST antibody and streptavidin-conjugated Allophycocyanin (APC).
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X7 is selected fromthe group consisting of hydroxy,
| oner al koxy, norpholino, and -NX X ; X8 and X are
wo rdepangent | y sel ected from the group consi stPCGERX05/005046
hydr ogen, |ower alkyl, |ower alkyl substituted by
| ower al koxy or cyano, and | ower al koxy; Yi and Y2 are
i ndependent|y selected fromthe group consisting of
cyano, and ace%llene Ris selected fromthe

hal o
Test {RstIBTBEhinBlAGk g -BotIqm SR el Rstes G0N tna tetal 1glumie w6 4G pL
comasﬁ,\lgé%mmg mﬂ%%@&%ci&mﬁhpéﬁmm SR ki wlemC

erelrn n = be one r nor e
(Perkinfisier Waban) 2 sl laclabeled IIUHGS'ﬁfangbcIdupﬁPcrkmEImd:er!glao)‘, 0.2% bovine

o YA L st P R R ot

as follons i Atd ngubibf GjSQ“EMW2 (600 p/nil WoPRiyg sdlhtidr) U &éuaﬁblhu&ffer to each
wer alkyl, -NHC(O-Ilower alk

well. @(b}() p&m}lteg |cRr>r,lpound€(]@j utlonc(n @agmlnger) taepch \5% mmix by
shakiftbk¥ldd 20%%1(?%?&@ d P33 Jepti®el186 Bﬁﬂv&kﬁ@ sBﬁﬁoQ)r 19‘11&%(0? buffer to

consisting o i ve menbered heter ocdv | ower
each wslland ik on yhakgn dinfubagerat 37 %y for 4 tb % dtlﬁ)tlédstt?ytaMMBAPC and Eu-

anti-ﬁ%'g ?@f;ﬁd? rﬁ&tu?eeg(ﬁil\;lﬂ Jnh%%]; er | (ﬁ% M %trgpq {é{%)éﬁ@ ivo%l\(mg solution)

in TRSobwyffem red thdd. Z%IBSA‘ns}iake\mhmom tempbratuadfod 30 hieinutes and read using a

e 25 SLESTHERL S 8 ol Bt s By ket

the réa@eMOWREE pirchabed or SYHAEY Chdmiodl dNd Y2 are sel ected
from-d or -Br. 4. e conmpound of claim3 wherein X1

is selected from et hoxy, isopropoxy, -OCH2CF3 or -

o N : '
o SR RSN (TS B, kv
inverifiog rangep ramdiboht GOGH u o giivat 2 uM. Xpebific iy fog@merexaihples are as

follo compound of claim6 wherein R is piperazinyl
Ol0%¥%ibstit uted by oxo or |ower alkyl substituted by R2

wherein R2 is SO -1 gampié Kyl [orief(R -] 8. The
conpounds accorjdingto claim1,

26 0.060

27 3.100

35 0.011

74 0.024
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[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-f
| uor o- phenyl) - 4, 5- di hydr oi m dazol -

WO 20051109% ( 2- met hanesul f onyl - et hyl ) - pi per azi n-PCYEP2008405046
hanone hydrochl ori de;
4-[1(4S,5R)-2-(4-tert-Butyl - 2- et hoxy-phenyl)-4,5-bis-(4
- fl'uor o- phenyl ) - 4, 5- di hydr oi m dazol e-

1- car bonyl ] - pi perazi n-2-one hydrochl ori de;
Claing: { 4- [ (4S, 5R) - 2- (4-tert-Butyl - 2- et hoxy- phenyl )-4, 5-bi s
- (4-fluoro-phenyl)-4,5-di hydroi m dazol e- 1-carbonyl ]
- pi perazin- 1-yl} -1-nnrpho|in-4-y|-ethanone
1. A doyghoond bbHihe demula I
2-{4-[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis
- (4-fluoro-phenyl) -4, 5-di hydroi m dazol e-
1- carbonyl ] - plpena in- 1-yl} -N N dinethyl -acetam de
hydr ochl ori de;
4-[(4S, 5R) -4, 5- Bi s- dfro- pR&RY! ) - 2- (4-tert-butyl - 2-
et hoxy- phenyl) 4, 5- dhyd -'M1da
1- car bonyl ] - pi per azi n- 2- gﬁe

X
1-[(4S, 5R) - 4, 5- Bi s- (A<QpdToNpheMuY- 2- C4-tert - but yl - 2-
et hoxy- phenyl ) - 4, 5- rH)| %dgzol ex, 1- car bonyl ]
-[1,4]diazepan-5-o-=

[(4S,5R)-4,5-Bisy'4-bronn-%henyl}-2-(4-tert-buty|-2-et
hoxy- phenyl ) -4, 5-di hydr oi m dazo
1-yl]-[4-(2-met hanesul fonyl - et hyl ) - pi per azi n-
1-yl]-met hanone hydrochl ori de;

and th& ﬁﬁﬁn{xé&@mo@ﬁ}aéo ta@le%aﬁé‘anlare@tgﬁ tR&Esty wheréin( 4- t er t - butyl

t hoxy- phenyl hydr oi m dazol e- 1-carbonyl ]
X\ is sqheqbed fiom dhe groyp qonilsmﬂ qbﬁw dpwer alkeny, enddaweralkoxy substituted by

tnﬂuiﬁﬁ; g?é§g4§§$%4-tert-8utyl-2-ethoxy-pheny|)-4,5-bis-(4
X is sadtdtgdfyémn plreearpiip eohsisting dfigdaigen,daklgesJower alkyl, and -C(X4Xs)-Xs;

1- 5. ane:
Xy is FG R She GoRE{AEialnd 0¥ Sinerm o praligyy halossmuand -C4XeXs-Xe
with thB wwohsonm RHen X4 1s5hy21+r I il dpetl BZ mwer alkyl, X; is -C(x4x1) Xe; X6

4 (2- met hanesul T onyl -eth - pi perazin-1-yl
X4 ang a&@ﬁ% oMigH plsklaAng caribe connected toget er to form a cycloalkyl;

X is _geilélc?ee(% %ﬁ;ﬁg?ﬂ%ﬂs{sﬁﬁ%_ﬁ?ﬁw 1] 'leé XY ﬁh%ﬁq’l 23H4 (513%6?

rol m-daZol' e
alkyl,2Cai(htawer plkyl pbstitnied by lewdrjalkbxppC(QPK4, mM—(SH;—NXWéq; one

. hyd l i de: _ .
Xy is A GERARISTou consisting o0 vdspy, lower alkpish lorehplisogng -psXs:
X3 and O@Iaﬁe‘ mdgpeadettly-sdlebted ﬁ’gyﬂhe pfoug @amsisting of hydrogen, lower alkyl,
pi perazj n-2-o0

loweq a“fY(’ &@S%}szbﬁv(lswmlkowwa% didlowgt gkexy| ) - 4, 5-bis- (4
Y, and@xlrlla% i‘ﬁdéﬂkﬁ@éﬂﬂ)y sélaec'i_’te&j EGMQBQHUUB %&%s%ing of halogen, cyano, and

| - car bonyl ] 4] di azepan- 5-one;
acetylepg S, 5R) - 2- (5 tert- But yl - 2- et hoxy- phenyl ) -4, 5-bis-(4-c

Ris sgl Qed frBHle(ﬂé( kx)oup bgnsgs'tltﬂg gf &pgﬁcﬂgylosubstltuted by five or six membered

heterocycle, piperidinyl substituted by -NXgXo, and
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1-yl]-[4-(2-met hanesul fonyl - et hyl ) - pi per azi n-
1-yl]-nmet hanone hydrochl ori de;

WQ@2¢044{004S, 5R) - 2- (5-tert - Butyl - 2- et hoxy- phenyl PCEEB20bI/@5046
- (4-chl oro- phenyl) -4, 5-di hydr oi m dazol e-
1-carbonyl] - pi perazin- 1-yl}

- 1-nor phol i n- 4-yl - et hanone hydrochl ori de;
2-(4-{(4S,5R) -4, 5-Bi s- (4-chl oro-phenyl ) -2-[5-(cyano-di
met hyl* net hyl ) - 2- et hoxyphenyl ] -4, 5-di hydro-i m dazol e-
1-carbbny|}-piperazin- l1-yl)-Ntert-butyl -acetam de;
2- (4. S, 5R) - 4, 5- Bi s- (4-chl or o- phenyl )-2-[5-(cyano-d
net hy) - net hyl ) - 2 et hoxyphenyl ] - 4, 5-di hydro-im dazol e-
1-c @0 pi perazin- 1-yl)-acetani de;
2-R4-{(4S,5R) -4, 5- Bi s- (4-chl oro- phenyl )-2-[5-(cyano-d
nethyl-nethyb)-z-ethoxyphenyl]- 4, 5-di hydro-im dazol e-
1vartdhpnyl } - pi perazin-

1-yl)-N_N-bis- (2 met hoxy-et hyl ) - acetam de;

21(41 PEaS, 5R) - 4, 5- Bi s- (4- chl or o- phenyl ) - 2- [ 5- (cyano- d

R, caﬁr?% g%% Héyslu%stgue%{s@fégtgﬁ] %)41 t]ne gr%’ug cS'AsELYI% Or h}rlrclrggaeznooxo, lower
alkyl ?.u‘qsh)u{é& lmeRh e&(0)Ry, et hsa)z-hm:t akylde;

4, 5-B h |)-2-]5- di
R is A BT A oS08 RO ek i Bl o
cyanol -Nﬁtmpw\«}er amylpamzc(m lower alkyl, -C(O lower alkyl, -C(O)Ra,
& |sopropﬂy N—wet%z -acet am
-C(O)ZN%A §(-2Q- brgyer alkyl, BPQ-NXsX#il or o- phenyl ) - 2-[ 5- (cyano- di
Rjis 5@? o r%ﬁ&ﬁ&@érbu@c&%ﬂ&@/ mémbéecﬁe%r&%feo Idv&@r Qﬁ%rp Il(ﬁwer

onyl piper azi
alkoxbl q,dd)loNe!(zﬂkyjyabsmmdM whkatkd)ﬂyyl acet anm de;

e G R S PR R, S AR v

1- carbonyl} plpera2|n yI) N- ( 2- met hoxy-
nmet h ethyl) acet a
2.A @m@u{l% aEclsirg 1.avhsrcin ﬁle(ahsqme SieerophraRistry ot thy imidapolingiringof
r razi ne-
Yl SRR SRR oo 27 0
- 4- et hoxy- phenyl ) - 2- net hyl propionitril e;
2- | or o-.phenyl 4- et hanesu
3. Th? Sé]r)%;?cguéllﬁggrglgz' Zrl: é&ﬁ"erem Yﬁ) P e sel@a 4 ¥ro)n —Cl(o Bt
4, 5-di hydro-| Him dazol - 2 yI] 4- et hoxy- phenyl } - 2- net hy

| - propi qni.t
4. Thw? 9{%3{06 § “’SS{)W“&T%“ Bi is-selected froppetporanipeRropeyys -QE aGE; or -
OCH;Cljret hyl - met hyl ) - 2- et hoxyphenyl ] -

4, 5-di hydr o-i mi dazol e- 1-carbonyl} -piperazin-

1-yl)-ethyl]-nmethanesul f onam de;

5. Thé gdrtpdnd Bt ot fwetieflin? X6 & CINRL SR/ %:}&{ié fhiefny1, THAAAH

esul tonyl - propyl’) -'pi perazi ne-
CH,0H.

6. The compound of claim 5 wherein X3 is hydrogen.
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A mldazdiy-ll caclmna(mgmermﬂﬂd;}hlmqrplplm -4- yl -ethanone hyalrochlonde

4,5-di hydro-1 Him dazol - 2-yl
}-4- et hoxy-phenyl)-2-nethyl -propionitrile;2-(3-
wd 108186 4, 5- Bi s- (4-chl or o- phenyl ) - PCT/EP2005/005046
1-[ 4- (2- met hanesul fonyl - et hyl ) - pi perazi ne- 1-
car bonyl ] -4, 5-di hydro-| H i m dazol - 2-yl } - 4- et hoxy- pheny
l) - 2 nethyl propionitrile; 2-(3-
{(4S -4, 5-Bi s- (4-chl oro- phenyl
7. Thepop‘xpo(.lgd ﬁ{ﬁlpﬁbﬁ pvﬁergmyﬁ ispipgrazintl ﬁghs 1tute’51| liyé}xaﬂr hver alkyl

substlﬂlte"c‘l%)bﬁp‘xlhirei%lé 1€S§¥ ﬁ)rw%r aﬂ( dricgengl - 2-yl'}

et"hoxy- phenyl ropionitrile;
2- (4 {(4S 5R) - 4, 5- Bi s- (4 chI or o- phenyl ) - 2-[ 5- (cyano- di

th e henyl 4, 5-di hydr o-i m dazol e-
8. The & ge‘fcfxrdif'ggtgffgm Eyg yl 3/ ]N N-di met hzl acet am de;
4f(as AR) 3R 2rtBhtl @ dthddtytphen - eﬁhﬁs(-m-ﬂhﬁbwmmyl) B;5hdibydeet

_-chl h 5.
imidazo) d ¥yt ]%%aﬁwg%ﬁ glygﬁpgl'ﬁq?w? icyHrraFﬁha%one Bydrochloride;
{ fﬁgl 55 PRI4- ?en(ﬁutplei Erh&é} pﬂhen%ﬁ:t 51%@%@%%9;)5 fiiinydro-

o- phenyl dr oi m dazo
imidazole-drdathopyl] pgpqmna%meh gehjoride; N- d| rret hyl - acet ani de

AR BK)- 5% ter Butyl-ethory-pheny )4 5-bisi(4-fyoro-phenyl)-4 5-gifydro-
imldaz&dzllafadaqnbﬂrpyﬂe)'azm byth- hynﬁx;}?ohnd!aj.zleﬁﬂmnoﬂe Iyairdohioride;
221 SRR iR VAL RSN Bherd 4 s d-Teamphsnyh 4 gihvdro-

1m1daz°olé 4- c‘émdﬂ H'p%’é@aﬁ'.‘{r{ 1-y8, 15 }ﬂﬂﬂﬁféﬁlﬂﬁiaﬁétﬁiﬁﬁi@h@drochlonde
- car bony %6§| perazi n-2-one hydrochl ori de;

[ éié%ﬂ}w s{‘bbnonemfynylﬁé4ﬂ¢rébw5<%rsgmwhgny» 4 54gjhydro-
imida o‘}e qmaﬁlo%zgfbﬁiy#)n Qr_,oﬁ di hydr oi m dazol -

anesur fonyl - et hyl ) - pi perazi n-
11 [,(I4}S SR faBoA@-tigrdo-pbér ybr 3-(etert-butyl-2-ethoxy-phenyl)-4,5-dihydro-

4- te t-Butyl -2, 5-di et hoxy-
‘m‘da?%%ﬁ;)%b%‘yg F&a“i"‘{zﬁl’% 8PB- phenyl ) - 4, 5-
W(‘m’ QRP4,|5EBIGQZ-©fdi‘n0 phengl) 2o@wtkit-bpiyD-Lretdxy=phenyl)-4,5-dihydro-
et hanone hy)grochl ori

I
midsin 1 D e oS I SE O e hordes
d? ﬁ@ g@é 51@435 @‘190@96}8}&) lp‘ﬁel@‘l -2- (4 tert-butyl-2- ethox fhenyl) -4,5-dihydro-

dazol e-1-ca ony - pi per azi n- di me

L S S Bl AR 4 LRSI 4 o

imidaZole-drdacbonly]]-pipetazid- moazepan 5 one hydrochl ori de;
4-1 (4 R) - 2- (4- B 5-bi 5- (4
bt SR s B Ses et o et phony)2a Syt
lmlda%omap@swxi “rcbaR8uigh I @thyly-SipérRan MLV IF-nReHabodeHyldrdttiaride;
| 2 {{4 {(4(5@)52%4 tert(Butyled-ethgxy-phenyl)eh Hibisy(4sHmyl-phenyB-4p3-dihydro-
C
i SRR 1 OB ERRRE paroeir c
4-[(4S,5R)-2-(5-tert-Butyl-2-ethoxy- phenyl) 4,5-bis-(4-chloro-phenyl)-4,5- dlhydro
imidazole-1-carbonyl]-piperazin-2-one;
1-[(4S,5R)-2-(5-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-

imidazole-1-carbonyl]-[1,4]diazepan-5-one;
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[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-c
hl or o- phenyl ) - 4, 5- di hydr oi m dazol -
wd 205 tpge ( 2- met hoxy- et hyl ) - pi perazi n- 1-yl ] - nEtHEPOOR005046
hydr ochl ori de;
[(4S,5R)-2-(4-tert-Butyl -2-ethoxy-phenyl)-4,5-bis-(4-c
hl or o- phenyl) 4 5-di hydr oi m dazol -

hg{%%%g&% y?)ﬁyeth(}xr)]/yplh)en)m %rbz_ilsz 4 chlox% plheﬁig%nd?gydro
lmlda&mﬁyﬁ 4= (zwﬁ&hatnemfoﬁﬁtalhyi?p@&ﬂaam ﬂ]lﬁiéma)xon’k }@dtsucﬁrohﬂe

dr ol m dazol yl ] - pi perazin

| oro en
12 k= [ﬁ& ﬂ&%@,—(ﬁg eyButglciredexyphenyl)-4, 5 blS (4 chloro-phenyl)- 4 ,5-dihydro-

1m1da|z?l&41 %+ ﬁ@jg&a{f} 12‘3?1 J%%Ar]gﬁ4 d npnﬁﬂ&})}ond 5- bi s

12{(4&{6453?9*)]'4 911339(41«111«% phexyjl}-Z-[Q—(qyandndmye-thgtlhmtbyl)az -ethoxy-

phen %S c? E%déﬂﬁ(‘n daﬁ g—tl &aﬁv\éyl(})lpﬁ;? fﬂ%%?( yﬂrﬁ-té/rlt %utg'l] a5ce?am1dé 4-c
| 238J{¢(4SI5K 24, BéBif @MMrlé’rofﬁhEﬁm) 205 -0Mho-didhqdeyl addthyl)-2 ekHox i

th hyd
phens[ell &25, @%}edrg){wiﬂggwﬁ rolethowli PRSI -YPrRstpmides 5. pis- (4-¢
hb Qﬁ Q(@ﬁ(by& $-Bts- Ezr 6&{15%%%)‘1} ﬁqg @é and- dMﬁJth)[l‘}nétﬁ’yl) 3. -ethoxy-

3-trifluoro-2-hydroxy- - pi pera2|n 1-yl]
phenyi];4,|5ydjhyybh-|lmrdaa@e 1 carbonyl} plperazm 1-yl)-N,N-bis- (2-methoxy ethyl)-
mwméi 4 [(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis
( 2chl or o- phenyl ) - 4, 5- di hydr oi m dazol e-

124(&*{(){8]5’9\)]-4 &Biﬁ(%lzhldsro phenyl}-2- Bydyano-dimeikyl-methyl)-2-ethoxy-

phemﬁf géocggxd%% pilagele- cahop VL Pirar#c YRRt ety agetemide;
thﬁ C{(@"ﬁ(‘)\l‘i 5-Bls-8t- éjdl&%%@hﬂ) daz. Q&J’ano d1methy1 methyl)-2-ethoxy-

yrrolidin- 1- pl per i met hanone
phenyﬂ,d;Scybhycbp-pm@azge 1 carbony]} -piperazin-1-yl)-N- 1sopropyl -N-methyl-acetamide;

|
5,0 A R ey i,
phenyll}-é Ardlydrbfimjsiapade-d ziarbon§l yiperazim-dyil )oN#(2-caarodethyl)-N-methyl-

&%rochlorlde
acetamtlaCy [ (4S, 5R) - 2- (4-tert-Butyl - 2- et hoxy- phenyl ) - 4, 5-bi s

Q44qtuspswy HhBIL(4-cifloro- ;ﬂhbﬁiyl Rg5iéydasg Alrfethyl- methyl) 2-ethoxy-
car bo pi perazi n- yl.} -propionitrile
phenyﬁ,-apdghy%ﬁuaglazole 1- carbonyl} “piperazin-1-yl)-N-(2-methoxy-1-methyl-ethyl)-

mmmgukﬁ [(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis
4 chl or o- phenyl ) - 4, 5- di hydr oi mi dazol e-
12¢&+{H&1§R)}4 &m‘ef@zhlmo pbewl} -14643, éfdumehhlyld@mﬁbdmadmyl)

piperiis ]SS }-4 5y by PeboRihlen - Ehalaigh P"
mnmémﬁﬂﬁlhydro |n1dazole | - car bonyl ] - pi perazin-1|-yl}

?( %35‘{1 é%(‘ ‘i.’mggwlr‘) ->-(Gethensruppn pineraging: lspagbenyD)-

4,5- dﬂiy&x@LH{ %f@lﬁ@cmd 91] 4.y }mlﬂéﬁﬂl-ﬁoplomtnle
1-car ony | fera2|n { acetonitrile
Hy-di}(fbﬁ(j@;g Re#,5-Bis-(4-chloro-phenyl)-2-[5-(cyano-dimethyl-methyl)-2-ethoxy-

phen f~ odrﬂg?] \fx%:a%o,qéfl-cﬁgﬂ)%#%%} n?%’%%%‘ :}fl))haﬂylh-)meﬁhage&lllfgnz(mldg,
2-(3-{(4S, 5R)-4,5-Bis—(4-chloro-phenyl)-1-[4-(3 -methanesulfonyl-propyl)-piperazine-1-
carbonyl]-4,5-dihydro-1H-imidazol-2-yl}-4-ethoxy-phenyl)-2-methyl-propionitrile;
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1-yl]-[4-(2,2,2-trifluoro-ethyl)-piperazin-

1-yl]-nmet hanone hydrochl ori de;

wWQ (S 9)6 2- (4-tert-Butyl - 2- et hoxy- phenyl) - 4, dI/BPAES/@5046

hl or o- phenyl ) - 4, 5- di hydr oi m dazol -
l-yl']-[4-(3,3,3-trifluoro-propyl)-piperazin-l-yl]-nmeth
anone hydrochl ori de;

[(4S, 5R) - 2(4tert But yl - 2- et hoxy- pheny l) 4. 5-bis-(4-¢
6}.&(_ Bis-(- c&)'quwpg}yll}i- ]0‘542@?/ methanesulfonyl-ethyl)- plperazme 1-

carborylf 415l ud ﬁﬁﬁtﬁ%ﬂ 20y1)--RURRy BReryn A mkin) - PRERARARE:
“248- ({Msme‘hw)s@ qurpm%]zdmb) hw@zmb@houn-éml@mqthyl)
pipergzines - PRYORLR SRR LiHRGrbo L B ORI RAT) acmethd |

propiori#ighl or o- phenyl ) - 4, 5- di hydr0| m dazol e-
) C?{r{g§45§$-l4oﬁpe]§1%e(£ %ﬂoro phenw) 2- [53(C)§an% gr%tett;lyll-met% 6% ezthgxr;re

phen)[lfv d'rg-n{'lﬂiai(ﬁétl cgﬂkiﬂll} %1&('4291’51’ th@NWh)rreﬂmyﬁa@ét&mﬁéf c
oro ét‘nﬁ45dlh droi m dazo

4 G005 AR o e v B G oG o Sbiy-(Elgrcaphemyl)-4,5-dihydro-

1m1da§ol¥i]-(ta?§4o§§'g&§3§ %%gt erm‘%[) tﬁﬁ%(&e et hoxy- phenyl ) - 4, 5- bi s

(24{4GM44$),ISR) M@ﬂ@ﬂ But%'l ammy¢hmmuam (é-chrOﬂ!hbnbﬂH p-dihydro-
1m1daﬁ918r a‘?zcg{))lﬂd)épera/zm y:l'} {\rJDIII d1meti1)|;1 acetXmlcFe hygrocﬂl%nde

2" K52 FRYer2B - @ttiox Bishtlyl)24, 61 bnylyi4, St
(lgl[é‘t:g Isojrs%5 %19”?{%} 4, 5- éﬁ% %Iﬂryza)lz*m dggg?bgw%@gaéyg)gnw ] ytﬂro

lmlﬁlohjlﬁaémﬁr{l 4] 194epan—§¢onp HY‘H@‘EW}‘T €acet ami de

4-chl henyl)-4,5-dihydro-
VIS BBy thony ey b i hoousheml- -
imxdalzbleneeqnbmryﬁl-glpetaﬁn-dfdmydiydmnhlclra@;I

1[(5![5 %R&ét( i%ﬁg%ﬁ??%@ﬁp@? {)13]:215{}3’4' g-b{s (} cﬂ'ior(l) %ﬁ rglﬂaf,S-dihydro-

imidabblt ﬁzrg 4{4{#'24@1&5{}&%@1 -dtigyl}-piBertayin-12y1phiethayiomd terlydchiofidb;
C (0]

DSt BT Wiy & St 4-chlgrosRhegy -4,k

f L
dihydyd- h??ﬁ%di% llq%ﬁﬁhﬂ? lplﬁé?yz %ﬁﬂ)}f} 12ﬂ{§t h%;(m -4- )ﬁ ethanone hydr%chlon(de

42dH+[64r&;’ilﬁh?e(\4yterLBut5L A5 WiahasDraRE DA S chloro-pheny))-4.5-
aibydis SRR eabloR S ezt ¥y INTEIRRAH 2L TR a2y aRERbARY

ochlori

ﬁig(%ﬁlﬁa-@"fteﬂ mltﬂ‘% %?dﬂimythpﬁbd)wﬁ)b@(‘{ éhledobydrenylit4 SAtihydro-
ro
‘m‘da&ﬂ]éhk/?%b%‘yg [3 @Eﬁ"%aﬁ’ ﬁ]oﬁgg‘gﬁWQ"lP]o’adaer bonyl } - pi per azi n- 2-

Oﬂﬁgts 5R)-2- (4 ~tert- Butyl -2- ethoxy phen%rl) -4,5 blS (4 -chloro- ﬁhenyl) -4,5- d1hydro
5-Bi s-(4-chl oro- 2-[ 2- et hoxy-4- ( 2-
1m1da;p]@xlycqr qnyﬂrmrwpc étcmbp}yhc acxd tert butyl ester;

phe{QY[Ez] ﬁdegyut]d?&x ?neg@ﬁg Hl réll %Je% glzs ﬁ -chloro-phenyl)-4,5-dihydro-

imldake})etl] eaﬂxtdyﬂlcmp@ahyd F)d}:-htMnmadxde)chnde
ié%?il;{)f (% tart ?@?}ﬂglretg h){%r&?lrb%nﬂsl %ryblg (4’Z c{nlgroe;t)lpe%§1)$ 44,15_-((1%}(5]1%-

imidazol-1-yl]-[4-(2-methoxy-ethyl)-piperazin-1-yl]-methanone hydrochloride;
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phenyl ] -4, 5-di hydro-i m dazol e- 1-carbonyl} -piperazin-
1-yl)- 1-norpholin-4-yl-ethanone hydrochl oride; 2-(4-
wd t0S1 86 4, 5- Bi s- (4-chl or o- phenyl) - 2- [ 2- et hOXBCHEEZ2D031805046
droxy- 1, 1-dinethyl-ethyl)-
phenyl ]-4,5-di hydro-imdazole-1 -carbonyl} -piperazin-
-yl ) - N net hoxy- N- net hyl - acet am de hydrochl ori de;
{248 5R) - 4, 5- Bi s- (4- chl or o- Phen)é [ et hoxy- 4- ( 2- hy
df43SR)- (11@ Rutyyhsrethexyrphgnyl)-4,5-bis- (4 -chloro-phenyl)-4,5- dlhydro

. 0
PN 0L s i
][(@B,}R)fé{(#}mmﬁetyhg-@t}mxmmny@e‘} 5-bis-(4-chloro-phenyl)-4,5-dihydro-
- S, R -2-(4-tert But 0L 0- 2- et hox henyl )-4,5
‘mlda;og Syliﬁpgng}b ’SWSH‘W} J;'ygmc@oﬂ dro-im da)z/oIo 1yyl)]
g@srm)tza@e@wm@ﬁw _etBdAyyphenfl)-AESEBig( Hellono-phempl) g diRydro-

hl
‘mlda@l? o yﬁ%pegazmltygr%—ngﬂpg;y-eglaeweor 0- 2- et hoxy- phenyl
s, §RPQ§4-%}T Bli‘ﬂgPQ %ﬂfatagmayn% §blsdc4tahwr9 phéfyipg, Qld%ydro

1-car bony razin nmet hyl - acet am d
1m1datg}dr-yid:-lﬁ11-()2 hyﬂ;oxy 2 methyl- propyl) plperazm 1 yl]-methanone hydrochlonde

%(étélgﬁiﬁ - ?e? B2 éa{hg) L Hﬁ’ﬁy\’ 4,3 40Jhgprg PRERAKY SRARIAN.

zol'e
imldaﬂolqaylb-(@-ﬂ-ﬁ 3 BFIhﬂedraQI-}[ydr&(-yyﬂropyl) -piperazin-1-yl]-methanone hydrochloride;

44[]f H@ % 22&(% %t%?g%?@h%d‘é f{;{gg{gi d@hgqax}lpe)nya;‘tss_-gghydro-
muda§olé 4- &N&PH ButsH-DIoeE By dFbeasRlce-

- car bon era2|n 2 one

[[@4&58)%)2 (%iqr&BtlmiZ egwy1ph2ﬂ)11);6|§Tb®ﬁo@x‘§}ﬂ?méﬁ9%)1) 4,5 gliydzo-
I
mica P BB ar WD ShS A hoctlonde

13 ){H iSstR) n @rtertt Budyl e ethayi- pIB:;nyl) -4,5-bis-(4-chloro-phenyl)-4,5-dihydro-

imlda%cge jmag?oa,yg%wz;g !1% t |°BSZ98|}°§\%R{ l&ﬁﬁo&%lo%laenyl )-4,5-bis-
13 YASIEHO2- ORhanpl- EROW)-piI9YA, 3-biaI(P2hRZ-Phenyl)-4,5-dihydro-

- met hanone hydr ochlorid
lmldall@leﬂ ‘{34 by} pipsraziny ] (YA}’P'@PPHBUWW@-"W@BH?’Opoxy phenyl ) -
43 §4 16 fgtl QHCB&QGN&.&}A?QWHMWQ{S% IcHlo?BRING)-4,5-dihydro-

1- ca per az
imldaz@eﬂyda)bmﬂmmn {l gihlaadethenidly Hydsedhleridede; 2-

{éitk\gﬁgﬁ g@ggggkf}&t(ﬁ Rt Xl'é;;yﬁzig DR! RN PREW 4l crfordpReny)-
4,5- dﬂqy@x%hbﬁﬂhstb]e lptaﬁl&h@l]l-mperdmﬁ-ll}yl}-hbd’bhrdlldmhycﬂmbhlaﬁ@d, am de

V48 SR 2 e Bl Cesthoraphgny iy Sl b IS -RIBHY - dihdro-
lmldazg’lbsl c(ai‘b Pl]%l&r%‘i‘}glp aéletoﬁut}n‘i’é s pidrdedazol e-

ar on erazin y
K4$6§Rbﬂdl41t¢¥1 BHSMI 2esthnxiabently-diSdas(4ehlare; phenyl)-4,5-dihydro-
. 4 ¢ ) 4,5
1m1da[zéli Ig_yl?@ é%? gﬁlghg n%gl?_/%’p _aglg 1 {'1? n?etkﬁatngmyd?&%m“d)e
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
imidazol-1-y1}-[4-(3,3,3-trifluoro-propyl)-piperazin-1-yl]-methanone hydrochloride;
[(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-

imidazol-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone;
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di hydro-i m dazol -
1-yl]-[4-(3-net hanesul fonyl - propyl ) - pi per azi n-
wd20pb/jitoeet hanone hydrochl ori de; PCT/EP2005/005046
N-(2-{4-[(4S,5R)-2-(4-tert-Butyl-5-chl oro-2- et hoxy- phe
nyI)-4,5-bis-(4-chIoro-phenyl)- 4, 5-di hydr o-i m dazol e-
1-carbonyl]-piperazin- 1-yl}
- et hyl ) - met hanesul f onam de hydrochl ori de;

[ (481 RR)-2-44-ereBuiyl-Bethpty-Bherb)oh b -(étchiorePhsimoyyd, §-dityBro-
4 ol
ln“d%Bkﬁ g?%gg%ﬂigesu é%% Sggyﬁégqh qéﬁethanone
hy d{’4q¢h$ 6R)-2€4-tert-Butyl-2- ethoxy-phenyl) 4,5-bis- (4 chloro-phenyl)-4,5-dihydro-
. 2-14-1(4S, -2-(4-1 - But yl - -chI ro hen I
imidagoly, Sbasbayl kb pRROR- Phery e buar e Sy Hasahe.
1{%@@1’9%‘ 4- teﬂlmﬁy'l@zétﬁoxylpﬁéhyl) 4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
net hoxy- N- met acet ani de’ hydrochl ori de;

1mlda.c_m{ k- yﬂ]cMa3mthwed¥mékmrommpc@zmhl -wi-oneshagpregdrpsihbaride;
1_ C{gr hs, Ff 4: Fglf *ﬂééfgggyﬁ*)%ﬂ%ﬁ phtemyn)-415 ByaQniot $R&R1 4, 5-dihydro-
imidazble- s-omnbomy}]-F I dezdpah-1 gd ptl anergdloliny4Hybethdrone tigdrochlorlde

3 et BRIy ShER s Frah R R s dhydro-

lmldalzofear babyhyl1- Pl 48iagebafi-1 41 PREN-dimethyl-acetamide hydrochlonde

4S, 5R 4-tert-Butyl-2-eth henyl
TGRSR it Tllcs oy Bhemgh thAb s 4 Gy 4,3 dihycro-

imid oP [ ﬁqll/@mahaﬁ&ﬁ?dn?r -ethyly 1,4 TdR ) -3 GleBEh%e hydrochloride;
NN 22'{%{(FMB)QFé)‘-t@i-Bntyﬂ@rqthCButMenﬁ) -4 )3+ to5-Gh-chlerokeyyIpAS-
iy SRR L mefpepionamite hrdrogipgdes
[ 2- {M@Saﬁﬁ)d?(?dlfmnﬂl-méthd@ pl%an&lﬁ)-l-4)5 l;ls -(4-chloro- phen()jll) -4, 5t cri]lhydro-
I S ro e - 0 I e
lmldazolf'el ﬁ%ﬂ&l 1-pipfFa% pln%lw ]neth%x T‘%mﬁ% cerwé%lgmrgchlonde
1 40{3&@9Ry Lhy)s.- Bx@lfp-%m%?d -Phiendh) L= é}hctx?wczbwdy& P?Idﬁﬂétgﬁ -ethyl)-

(4-chl oro- phenyl) (cyano-d

phenvﬂéﬂkﬁyé M@pﬁwqazﬁﬁét%mw}emmr}zmﬂ &g hydr o- i mi dazol e-

1 g ?g) 4%5'?[-‘5 @f48'§5rgzﬂh@?)ﬂjl2ﬁ#)gt;h§§g Z(?qq'?méy[l 41 ((hmeth 1- e'gmyl)
phenmmtﬂfdhhymbhmhdaza— EByR el#y(Pmanlydnksul ngl-ethyl) pliperakzint- i g3 ehethanone

arbonyl} -piperazin-
hquf nden, N bi s- (2- met hoxy-et hyl ) - acet ami de:

22((?; {]{4%&}5& Blis-p4- ahmro(;ﬁreﬁ;all)ar[g dﬁhﬁ‘( %jal ?qz %@E&y(pmnﬂetﬁyl -ethyl)-
|

- 2- et hoxyphenyl ] - ro-imdazol e-
pheny_u-éaﬁ\{@}by@rp}lrm ?,léTlacz'qu?pnyl}-plperamn l yl) 1- morpholm 4-yl-ethanone
lnd“%ﬂ”ﬁheN-nethoxy N- net hyl - acet ami de;

2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(2-hydroxy-1,1-dimethyl-ethyl)-
phenyl}-4,5-dihydro-imidazole-1-carbonyl} -piperazin-1-yl)-N-methoxy-N-methyl-acetamide
hydrochloride;

{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(2-hydroxy-1,1-dimethyl-ethyl)-
phenyl]-4,5-dihydro-imidazol-1-yl}-[4-(3-methanesulfonyl-propyl)-piperazin-1-yl]-methanone
hydrochloride;
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2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl )-2-[4-(cyano-d
nmet hyl - net hyl ) - 2- et hoxyphenyl | -

wol2msaiodeydr o- i m dazol e-1 - car bonyl } - pi per azi n- | PGI/EP203/@5046
opropyl - N- net hyl - acet am de;
2-(4-{(4S,5R) -4, 5-Bi s-(4-chl oro-phenyl )-2-[4-(cyano-d
nethyl nethyl) 2 ethoxyphenyl] 4, 5-di hydro-i m dazol e-

G SRR S e BB S ok oF 2 etheey pprsdlet rbised-chloro-phenyi)-4,5-
dlhyd?o {né‘idéicﬁii ﬁﬁ?tt »ﬁetﬁh&s&lfom‘}hétﬂ?@ pﬁkﬁa%l )- ylg &&h&ﬁxéﬂwrgéhlonde

et hoxyphényl ro-i m dazol e-

12-%1{&&1%)1)} £ f fephutyl ehigrogd 3theust Bherreh Hesxbis-(3-chloro-pheny1)-4,5-
ainyass- P sl B, N et pscamif hydgostigide

thl E(AS;SRa-ZG(H&elﬂ-BQqﬂ-bmhjdrc)fZ qﬂqu9¥p&lzm)ﬂ)94 5-bis-(4-chloro-phenyl)-4,5-
Hi m dazo

d1hydr03mé1tiﬁ6ﬂ%// rgﬁéﬁm’lij ‘.@e’f?é'f’h&/;%rlo'ﬁf’ phip- |41yé til}anone hydrochloride;
{Az(hélb‘i)w 5t BuB)12- {sép@m)@t;greﬂﬁyaa)stﬁxs (4 chl())ro phenyl)-4,5-dihydro-

4- et hanesul f onyl - pi perazi ne-" 1-carb
imidazole-1cfahanyB-niperazii-d2nel - 2- y| | - 3- et hoxy phenyl } - 2- net hy

PSSR 4B Bl 7 sommony phepst S bidchigo ghenty &5 iydro

imidaz@li-lnfylt]-If[y-l(Zmﬂalybs)llfﬁn)d{dm&)jmihenyhﬂl yl] -methanone hydrochlorlde

4 5 dj - m | e- 1-carb . .
s RS AR B Bero S PhEREL b pisedeihlpro-pheny-4.5-dibyciro-
mlda£&1418y1?® (M}ﬁh&u(fénﬁtﬂrw}my ﬂb&@ﬂh)l =yl]- methanonc hydrochlonde
nmet anesulfonyl yl) - pi per azi

cHr(Bdﬁy[l(‘}S RS2 teydB et %vﬁomom&bphezxypr‘*}i Bwe(ﬂwal@yo phey})-4.5-

dlhydk ( L{édé’il‘%l@zlc%ﬁ%ﬁg] Pi}'extam yl}geﬁ}(ey?]’);/ﬁn)et_hanesulfonamlde hydrochloride;

12{{4-{(45,ii@t%éﬂﬁ@stﬂtﬂﬂﬂ%fisomhwwpmnpbﬂeﬁzbm@ -chloro-phenyl)-4,5-
dlhyder mél aélotl%ll car%o%réﬁgglzinr qu]lgglzc?lmea\yy a:‘:etaml“cait 'H a(rXc}Hcr)]r(iecPey
22({4-{({4(8%)533)*%53153'182 (sépmbbw ghephigays-bisi(4LHtota2plenyh-4,5-

dlhyd?_oo{,yglam%:l]cgrj?gx S{Qg%:zg 1 X]:.}ﬁe%gé)ggg‘l -4yl )ﬂl}anone hydrochloride;
ﬁ4§tsﬁp)zémé}ﬁw{y)-s?ehm%(%byéthgﬁyg hiig 1} n lsltﬁs (- chlorocphgrrllyg) -4.5-
y
dlhydnfemylazqh-ét)ﬂlr ‘&sz@bmyl@mhytopyl)mlﬁrmmyﬂi]dnfs nagol e-
hydro 15R50 onyl} -piperazin- 1-yl)-N, N-dinethyl-acetam de;
tert’-Butyl -2-{4-[(4S, 5R)-2-[5-chl oro-4-(cyano-di neth

W{WWS)S-RZ 2e¢4|=tevt-38qnﬁén§l‘lh}ro -2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-

4,5- dij‘_ll'ygr_g c}ﬂ%f)l]eclg Hﬁ{»‘éﬁi&m }yﬁ} 5@@%3}%{%@%3&%&%?& hydrochloride;
2r49,5R}- 4-%4581 BZM—S cﬁmr@rzceﬂéox@qmaﬂﬁ) 4js08s- e Enlomt piehy)-3;5-

et hoxy- phen

d1hydgq1p@ﬁ@,zobﬂ e)fﬁ]/(J;ethar@s@quép@cqaﬁmdlathanone hydrochloride;

r | I I
2 1P QBRI ool e BERBRAVAE & b hechlorg-phogyl)-4.5-
dihyded-haidgzopd: &egibpryl]-pipbiagint Kyl} -N-methoxy-N-methyl-acetamide
ﬁloro phenyl) -4, 5- di hydro-im dazol e-
hydroghlotes o v 11~ pi perazin-~ 1-y1}
-N, N- bi s- (2- et hoxy- et hyl ) -
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acet am de;
2-{4-[(4S, 5R) - 2-[ 5- Chl or 0- 4- (cyano-di net hyl - net hyl ) - 2-
wetdosxomhenyl | - 4, 5- bi s- (4- PCT/EP2005/005046
chl or o- phenyl ) - 4, 5-di hydr o-i m dazol e-
1-carbonyl] - pi perazin- 1-yl}
- N- met hoxy- N- net hyl acet am de;

4S, 5R 4- d t hyl - met hyl
R L S B a5

dihydror h{?d&jzro@e i\ %ﬂ@ﬁ%ﬁﬁeﬂazm [ayhe dgé%)pro{ﬂdﬁ@ It ylacdtarnie

| sopr opy yl aceta
hwkodﬂ@d&{(4s 5R) - 2- [ 5- Chl or 0- 4- (cyano- di net hyl - net hyl ) - 2-

e‘m§$§R (Eth%‘ ngng hrioré cethoxy-phenyl)-4,5-bis-(4- -chloro-phenyl)-4,5-
dihydrb= mﬂdMWI }:arfbblli?g&]’ ﬁlpelﬁzm ZIZ‘()'de}

Rl TR S0 el Ty o e R 0o P PloFRsBgYY 455-
dlhyd:%tlhﬂ&ymwl ﬁ@yﬂbbnﬁ] é\p&‘aﬁn(l‘-‘yl} -ethy C?aazcgtaremde hydrochloride;

| oro-
BB RO Pliemun-spro-hporyphmabiyh-bis-(3-chloro-phenyl)-

4,5- dléyc{}g %{%g&lgﬁ) Qaﬂbog&@tpzﬂﬂ(%% ll1lyo}r eth%lP1 acetz«lnsndra hf%o?lgo%d

t - { (USRI ZH-Bisddechidvaplényl)- B4 yani-dieethyl-methyl)-2- ethoxy-

phenylf SRRt et SHRRR Piostarst g i sty racetemides

{24 4- ((418 SRY4, 3 Bi- @Lﬁi&épﬁﬂywpf@tt?ﬂw almethyl methyl) 2-ethoxy-
ethanesulfghrﬂag perazi ne- car bony

phenylﬂ 45-@dilyda-soidazol eyl b-piperazin- bbﬂ)@F%fa’E?ld@t hoxy- phenyl
N o TRRSHE B COM b a2 T (ammdimsinLmetn) Zehory

phenyl]24, :ditgxdye-phidagol d- 1-4@1501}55{1}5—~p(p¢ra21n-1 yl)-N,N-bis-(2-methoxy-ethyl)-
@Ioro phenyl ) -4, 5-di hydr o-i mi dazol e-1| - car bonyl ] - pi per
acetamiifgs, | _y| }- et hyl ) - met hanesul f onani de;
22-(A{@UEHR.) HE-Bk - (3- oBl«ﬁobHcr@mp[@(q@/h}mmkﬁetﬂﬁ{nﬂet}(y:By 2ethb ey
esul fonyl - prapyl ) - pi perazi ne-1 car

phenyl]-45-4iden-poidpfoldr] -qarpepy! p-piperazon- kﬂﬁzﬁ SrethosyNspthyhaggamide;
)2 §4 Y@‘SMJ-M B%‘-(Q[Uhicfrbjpﬁeny%' 1 f¢t (cy)ano -dimethyl-methyl)-2-ethoxy-

Bi s- (4-chl oro-
phen)’l]-‘[ adélwdrceuwdm%qmcmbynylhmkma)znplﬂBrI‘érzson@pyllN methyl-acetamide;

ff EA{J g(ﬁﬁ ﬂRBLhSSB B&@Yc%o?% -ph gr?%l)r%ﬁéﬁé‘%h (fd%{eth - grlﬁtl%yl) JF ethoxy

phenyzj-é( 4-diHyd4SiniR)zode- Bcﬂlben)(l}ﬂ-p(ﬂ&fazrrel-gbéﬁ-ﬂ -Fyano-ethyl)-N- methyl-
%4 (2- nor phol i n-4-yl -2-oxo-et hyl ) - pi perazi ne-
a“ﬂmﬁm ar bonyl ] -4, 5-di hydro- 1Hini dazol -2-yl}

w[4sr5k)51 -£B ychnh&wéayiﬁz [qatdwhcpammirﬁe&wl)ez etho>2(y

i (4S, 5R) - | or 0-4- (cyano-di net hyl hyl )
phenydl é;@iylygﬁémlﬂjtzojle g_cg,rbgng(lh_plperazm-l -yl)-N-(2- methoxy l -meéthyl-ethyl)-
amﬂmﬁQ%oro phenyl) -4, 5-di hydro-i m dazol e-
car bonyl j - pi perazin- 1-yl }-N, N-di net hyl - acet am de;
42-[4-4@S5R)-425-Bis- (enhlor@phenyl 1-{£(R5 BimethylHsmmroledirarbphyl)-

piperdg g DB P et L TN B Py meh

propionitrile;
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[(4S,5R)-2-[4-tert-Butyl-2-(2,2,2-trifluoro-ethoxy)-ph

enyl ] -4, 5-bi s-(4-chl oro-phenyl)- 4,5-di hydro-i m dazol -
wd20pbQitpgs ( 2- met hanesul f onyl - et hyl ) - pi per azi n-PCT/EP2005/005046

1-yl]-met hanone hydrochl ori de;

[(4S,5R)-2-[4-tert-Butyl-2-(2,2,2-trifluoro-ethoxy)-ph

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

4, 5-di hydr o-i m dazol - | (3- et hanesu] f onyl - propy

13- i@h[ﬁ@? Fr 3 ﬂ%ﬁ"f}%ﬁ’ﬁﬁ%l (ﬂrathmml&ﬁya@perazme I-carbonyl)-

i fluoro-et
4,5- d1 é(xé ﬂ}g 1%&1;5/%1 %Fi)l%? h%x% i,hérﬁf} eh@;] &/)flsp_?org‘mtlé,
ANH2 A hiy4R, @R]-ﬁﬁdhsz-(ﬂ é;lotb-;ﬂmnjd)}ia»)[#i(e)fan@dmhyl-mdthylb -P-ethoxy-

h
phenyi 4 XS SRS R RT3t -3 s oo iSenapridi
y2-(41|{1@1f$}/5ﬂ) 4}5&@(&m&ofpﬁb@flpD—[‘ﬁ(BVh&thanesulfonyl propyl) -piperazine-1-

o-im dazol e- 1-carbon pi perazin-1-

carbonﬂ] ﬂl»sd‘ihﬁié‘irHS)lH -adazol2 b - ﬁ—y;&péﬁ-ﬁ%@}yl)d%methyl proplonl{m'ke,
22 {41{4@4@) {4‘-%‘1&6 E’F}éﬁ‘ ;;ﬁ E]iy-l%)elfﬁageshfféxwl Db Ane-1-

phen 5-Di S-
carboztyll'rwu %mirg IHﬂndéazzol é yl}ﬂ@ﬁnobwyeqyl)pZ pethyk-propionytrife;
=Vl - n
Ry e ST
piperazirie- Uolrbbnyd-4,4-dithyideds- d)thﬁc[h)tbl}Z y§ - Bettlohyplicnyl)1B-sathel- e

carbonyl ] - pi perazin- 1-yl}
Pr@“’"i“'ﬁ%rphol i n-4-yl - et hanone hydrochl ori de;

[4 é&{@@s@ {ﬂﬁﬁ(ﬁchﬂbéﬂhe%dﬂﬁﬁ ka@ﬁ@dﬁiéﬂ%ﬂamﬁm&ﬂoxﬂ

oro ydr o-i m'dazo

pheny.ll 31/ ﬁ]dllﬁbﬁh‘{ znw%gég@pﬂﬂmpeaawl DY Dedigettryl- acetamlde
11‘]}%)%( ﬁ)ﬂg’agﬁg@%{agg?ﬁ? Qkf&% g?eyaﬁ'x& d‘linétﬁillprh&ﬁ{'l') %l Jt]l)(c;xy phenyl]-
4,5-bij&ﬁﬂfch].or@pbﬂm_prS-gizhgm?o:-i?niai!laz?leblit -e;gg?ya:]_mipﬂmm )} Jmeetamide;
TR SO FAT AR e St h RS kst phemld i 4

chlouhb n?i)mﬁﬂﬂyhrﬁnﬂdﬁoﬁyﬂbﬁbéﬂﬂlﬁ\ﬁ@émmn 1-yl acetamlde

pi peridin none;

I
yeRit BT ke G b LR AL R (R AS al) ) SRS

chlor&'ﬁﬁé}ﬁlpyéf 5- alh%'gfyhi;i/'fg?%%?em?g%lzf&?y]] plgerazm-l yli/ I\iN -bis-(2-methoxy-ethyl)-

acetampieperam n- 2- one;

{42005 2B el FOL B0 RN b 2l PG4 300

chlor@prenyl)}4, Sl-dﬁrydtdliyrdd&olem -6@Benyl]-gipyazin-1-yl} -N-methoxy-N-methyl-
[ 4- (2- met hanesul fonyl - et hyl ) - pi per azi n-

aceta‘l}“k‘?i ] - met hanone;

2y ({4 1§4(s45§1)@®5 éhl%roBa %c)(aﬂo ahhé%ﬁﬁ -TRABYIY-b Jettdx by HhERYIRX B tis-(4-
chlorcg phenyl) -4,5- dlhydro 1m1dazole 1 carbonylf -piperazin-1-yl} -N-isopropyl-N-methyl-
acetamide;
2-{4-[(4S,5R)-2-[5-Chloro-4-(cyano-dimethyl-methyl)-2-ethoxy-phenyl]-4,5-bis-(4-
chloro-phenyl)-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl} -N-(2-cyano-ethyl)-N-

methyl-acetamide;
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phenyl ] -4, 5-di hydro-i m dazol e- 1-carbonyl} -piperazin-
1-yl)- 1-norpholin-4-yl-ethanone; cis-2-(4-
wd 051809 ( 4- chl or o- phenyl ) - PCT/EP2005/005046
1-[ 4- (2- met hanesul fonyl - et hyl ) - pi perazi ne- 1-
car bonyl ] -4, 5-di hydro-1 H i m dazol - 2-yl } - 3et hoxy- phenyl
) N N-d| ethyl |sobutyram de cis-2-(4-
4- chl or o- 5)
12 [{M(“zﬁa r’zbE?oChlﬁr wWﬁQQ 6W@tlﬂwﬂ)ylb2-ﬁ@%tph@lylh4 5-bis-(4-
I t
chlor: ?ﬁéﬁ%y%}s i fodilngg%ggyir gkr%baﬂﬂﬁ;g&aans{ Lyny -3 @L RS P N 5RMny1
ethyl)faef@hidasr t - But yI 2- et hoxy- phenyl ) -4, 5-bi s-(4-chl oro-ph

eé}{’zld){@%)‘ﬁ pﬁhggrg% Ql}yl i‘%‘ §S-Himethyispsazole-4-carbonyl)-
piperd2itiér Dearbonylpie, salhyﬂrmnhﬁﬁha@«ﬁl 1-yB - cHIgroes - éthﬁ)e_,aﬁlﬁ:nzaﬁeﬂethyl—

on the interaction of MDM2 protein with a p53 Ii
Propigjuieide conpri sing adninistering to a patient in need

OF- (348, )8R IROL- iSO SBRTNT (£ 8lbhies BRIt RARDUA bony))-

at | east one corrEound sel ected froma conpo
1<

4,5- dﬂm]émfldﬂmwaqu -2ayidt2 @r%ﬁ@fmﬁ'@bﬁﬁ)&hﬂif‘}et@dmlmﬁée
N (E%ﬁi{@% SRI£RS. chlbgs- ‘EQEYanM%SFQ é!th_l/li 2 dﬁ?l{log(&é)%%n¥ll '%‘bis-(4-

srsting ower a
chlor@ph@iyl)t—ﬁﬁ-ddmyﬂ;b inildzleoleer ozlfbbr’f}y]-plpérailh-lleyl}-I&Eh.yl)Xﬁethamesulfonamide;

patathon LK B R B TR
carboﬁil?-mStél’iﬁycﬁbqlllpnﬁiﬁﬁk%ﬂéi}l )glg cﬁfor@i@fmg-?)gsr} e hegr%)}f-%&ifnommle

24 g(%)db%_ﬁ%(-ﬂa%@ewhewl) A 2-gefbgnesubgnyl gthyl)-piperazine-1-
carbonﬁi %%)%)1 5041%4%19%1 % }aﬁ%hioﬁy\'gr lﬁ)&&%hf@q%-%ﬁ propionitrile;

nect ey 1 ogether to or m a cyc
s2e¢(EedR)roimBihe-diauphemyl)s 1 $4- (hgloqfhollomyl Zadioyéthyl)-

piper%%”f-p?@%]i@:qi@%@' i - ?—@g-%é%@%l OWE{QX@%%QML

propiehitrilg sel ected fromthe group conS| stl ng of hydroxy,
| ower al koxi/;5 nor phol i no, X and X9 are

| A EASRRI - 5-Shlor:f-6eyans- Sy 2 ey sheml-6-bis-(4-
chlor*lggér&gemf’ -diHWRindlik¥le-1 k&ﬂ@ﬁylﬁnb&lamﬁﬂbﬁ'} IN Nt cﬁgle l-acetamide;

koxy or cyano, and |‘ower al Yi and Y2 are
I ﬁ@(é§eﬁli@@ﬁ[t4l-tyﬂ§33nﬁfﬁ -8, 2‘ﬁ1®ﬂﬂqf¢retthﬁtqheoyiﬂr§;53bls-ﬂgckﬂbro phenyl)-

al C Ris selected fromthe
45d1tr]' é%ar%g?és gdrbgnalﬁpq eeréérlnl1 |°r{f)91 substituted by five or

S[(XS BR)‘FDQ#r-ed't -Butyl-2-(2,2,2-trifluoro-ethoxy)-phenyl]-4,5-bis-(4-chloro-phenyl)-
4,5-dihydro-imidazol-1-yl]-[4-(2-methanesulfonyl-ethyl)-piperazin-1-yl]-methanone
hydrochloride;

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

N-(2-{4-[(4S,5R)-2-[4-tert-Butyl-2-(2,2,2-trifluoro-ethoxy)-phenyl]-4,5-bis-(4-chloro-
phenyl)-4,5-dihydro-imidazole-1-carbonyl]-piperazin-1-yl} -ethyl)-acetamide hydrochloride;
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het er ocycl e, piperidinyl substituted by -NX8X9,
andwherein n = 1 or 2, R can be one or nore
waebstimeent s sel ected fromthe group consi stiFQ/BPP2005/005046
hydr ogen, oxo, |ower alkyl substituted by R2, -C(O R3,
and -SO2-1 ower alkyl; R2 is selected fromthe group
consisting of hydroxy Iomer al koxy, trifluoronethyl,
-NH-C(O - ower al kyl,
é(%)[(‘?%ﬁ%}‘zé‘ﬂ F@;ﬂ B“tyb%@ ﬁi-mﬂwe))elhqxsb@eny@@zi -bigwéchloro-
1
TS R A 0 R T
hwhﬂdﬁmmbalkoxy, and | ower aIkyI substltuted by | ower

et s RETLE R RATE2 G st Bl MR R s
phenymmtﬁedihpdroainalamle-IVdaﬁb"oﬁlyl)-piﬂ%&lzm 5§8S Bnosphotineyl-etlahone

conmpounds according to claiml
hydro(cgg’ 8B J 2 (4-rer ?-but yl - 2- et hoxy- phenyl ) - 4, 5- bi s- (4- ch

| or @- [ 5) )glte'i_’r ﬂﬁtpuﬂmﬂﬁbr@f&mx?) pﬂen9ﬁ}f4bslﬁi>é'(4 -chloro-phenyl)-

chl ori de;

4,5- dlhyda:wﬂa@&'etﬁ%rky%h@nwymd -8} dimsorpholin-4rot-ethptameynlyiirodhloride;
CHAS SRy BR B - RS SOOI S (4 ehlorphem 4.5
dihydvocymilazelyl-y11-44- &-mﬁmymesolfmﬂ-aﬂm)@ipelamrl b nxyxhthﬁxliﬂrﬁmlyd@chlonde

R LB B R BoG ot b B3t cloro

phenﬁhh@ﬂdhﬂﬁlro imidazol-1-yl]-methanone;
5 rn}Butgk%Z et hox - phenyl ) - -bis-(4-chlo

%4%%{1%1(‘} ext-Butyl-R ypherdo ébIS1c4c<&1lqs@m>p¢n>dh1l rdileidro-
: z&gﬁﬁ )(24m 158441 [ 5- (cyano-di net hyl
imid ?ﬁ( -£§gﬁhoxy§pﬁg%3f?1%ngﬂ¥5&ﬁ£§fo i m dazol e-1
@é@l&ﬁ@)% T Bise(dalidoro-phenyl)-2-[2-ethoxy-4-(2-methoxy-1,1-dimethyl-ethyl)-
5-di et hgxy- phenyl ) -4, 5-bis-(4
phen§lﬁﬁlsg@oy (?rﬂ ("m afOIi ?scag)oﬂi% rpéﬁ’eﬁ?ztﬂ’bgé%g 1- car bony|
c{(#®,5R}4,5-Bis- (4 -chloro-phenyl)-2-[2-ethoxy-4-(2-methoxy-1,1-dimethyl-ethyl)-
phenyl]-4,5-dihydro-imidazol-1-yl} -[4-(2-methanesulfonyl-ethyl)-piperazin-1-yl]-methanone;
2-(4-{(4S,5R)-4,5-Bis-(4-chloro-phenyl)-2-[2-ethoxy-4-(2-methoxy-1,1-dimethyl-ethyl)-
phenyl]-4,5-dihydro-imidazole-1-carbonyl} -piperazin-1-yl)-1-morpholin-4-yl-ethanone;

cis-2-(4-{4,5-Bis-(4-chloro-phenyl)- 1-[4-(2-methanesulfonyl-ethyl)-piperazine-1-
carbonyl]-4,5-dihydro- 1H-imidazol-2-yl} -3ethoxy-phenyl)-N,N-diethyl-isobutyramide;

cis-2-(4-{4,5-Bis-(4-chloro-phenyl)-1-[4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-
carbonyl]-4,5-dihydro-1H-imidazol-2-yl} -3-ethoxy-phenyl)-N,N-diethyl-isobutyramide

and

[2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-imidazol-1-yl}-
(4-dimethylamino-piperidin-1-yl)-methanone hydrochloride.
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(4S, 5R) -4, 5-Bi s- (4-chl oro-phenyl ) -2-[2-et hoxy-4-(2-hyd
roxy-1,I-dinmethyl -ethyl)-

w@iesyiopssdt, 5- di hydr o-i m dazol e-| - car bonyl chl ar@TEP2005/005046
(4S,5R)-2-(4-/err-Butyl -5-chl oro- 2- et hoxy- phenyl) - 4, 5-
bi s- (4-chl or o- phenyl ) -4, 5- di hydro-im dazol e-
1-carbonyl chloride;

9. Ar&é‘tgﬂc?g? gg%ﬁgﬁ&%@gsg Bt ' ‘6‘|eE?° f’l\ﬁf@?é hein Hé'hbi S53like

peptidelodipridénig administering to a patlent in need of such treatment a therapeutically
(4S,5R) -4, 5-Bi s- (4-chl oro- phenyl ) -2-[4- (cyano- dlnethYI
effectlwmwan} obatd ?aﬁkﬁ&? CAREAYIY Seﬁms fr&maqnapqum)f ghtg fermula
1- carbonyl chl ori de;
(4S, 5R) - 2-[ 5- Chl or 0- 4- (cyano- di net hyl - net hyl ) - 2- et hoxy
-phenyl ] - 4, 5- bi s-Y; hl or ophenyl ) -
4, 5-di hydr o-i m dazol - car bopyl chl ori de;
(4S,5R)-2-[4-ferr- Bty pr gg trifluoro-ethoxy)-phe
nyl]-4, 5-bis-(4-chl oro- phg di hydr o-i m dazol e-
1-carbonyl chloride and s X
(4S,5R)-2-[4-ferf-By - f  uor ™ et hoxy) - phenyl ] - 4,
5- bi s- (4-chl oro- phe 45 hydr o1 m dazol e-
1- carbonyl chlorikgde~¥2. TRe conpounas according to
claim1, of formukBa |-Aand the pqarnaceutlcally
acceptable salts and esters thereof, wherein R is
sel ected from 13. The conpounds accordlng to claim12,
2-{4-[(4S,5R)-2-(4-tert-butyl - 2-et hoxy-phenyl)-4,5-bis
and the(phaohhw@nicably @acgep)able, sakdlarttyedtecd therdalz etherein

X1 s RSP hs O RS, Ristng oMobed allBhy! ol dickty SHARIRA%,

tnﬂucBr6141§ﬁh§Pé>rf2udn41et ert-butyl - 2- et hoxy- phenyl ) -4, 5-bi s-(4-c
hl or o- Fhen ) -4, 5-di hydroi mi dazo

Xy is peleqgd framt sfevmms?ang eﬂwdr@enwajogﬁn geverzalkyl} and L ¥KeXs)-Xe;
X; is 9&5&?&?&9&‘.4{;&?&{:& (Srgﬁn[l%éfh ROBRE JlQo 9&18? ?ﬂf C(XsXs5)-Xs;

conpound o ornu the p ceut
with the @sm@bha; vdeht’e 1ahxﬂregmeheekogemexr éofer al/lma Paiin-C(X4Xs5)-Xe;

B SRR B a2

X, is Géletoed fﬂ@m the2erobp SatlsB6iheof 1Bwem1ky1ec>gh@ UCIE P08, SCHRO-Bver alkyl,
C}Igﬁd ogen, hal ogen, | ower al kyl, and C(X Xs)-X6; X3 is
- 2

loser ot} DS bfee bydewer ey 1Oy and g Ngeko | ower
X, is 18RV frof LG8 cAting of hydroxy, lower alkoxy, morpholino, and

-NXXo;

Xg and Xy are independently selected from the group consisting of hydrogen, lower alkyl,
lower alkyl substituted by lower alkoxy or cyano, and lower alkoxy;

Y, and Y, are independently selected from the group consisting of halogen, cyano, and
acetylene;

R is selected from the group consisting of piperidinyl substituted by five or six membered

heterocycle, piperidinyl substituted by -NX3Xo, and
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-C(X X)-X; wth the proviso that when X2 is

hydr ogen, hal ogen or |ower alkyl, X3 is -C(X4Xs) - Xe;
wOo2hoammh996 are | ower al kyl and can be connect e PCEHERNDRI05046

to forma cycloalkyl; X6 is selected fromthe group

consi sting of |ower alkyl, cyano, -CH2-CH,

-CH2-O | ower al kyl, -CH2-O I ower al kyl substituted by

| ower al koxy, -C(O) X7, and -CH2-NX8X9; X7 is selected

fromthe group consisting of hydroxy, |ower alkoxy,

nor ph i no, and -NX8X9; X and X are independently

sel e fromthe group consisting of hydrogen, |ower

al kyl 4 b}'@m al kyl substituted by | ower al koxy or

cya Na d2 ower al koxy; Yi and Y2 are independently
seflect ed fromthe group consisting of halogen, cyano,
and acetylené; Ris selected fromthe group consisting
ofwhgirgeri di nyl substituted by five or six nenbered
het_eio%cl e, piperidinyl substituted by -NX8X9, and

T i =1 or 2, R can be one or nore substituents

R, caﬁ ok oaé eﬂmfcfeQﬁIbith@nw R1¢pted Giosi Gk icRBip @bndIYHE P BPdro8XN oxo, lower
ower al kyl substituted b C(O R3, and -SQ2-1 ower

alkyléPWF“teq@Y Ry -s&P)Batand $@b%ﬁ“tehélkglr oup consisting of

"Ry is Q%gd'téﬁ(ﬁfom t é"?r%all%&g?&){n%\lgf H&ﬂ«?&{ %&E& E’%’( W Fr?f%xas;t_hylé cyano,

-NH- aokwwer -afi(yD)- N4 - Cc@@@)vemsy{g -C(OBCRwdralient, -IMR4, -C(0)-NXsXo,
kS. sel ected fromthe group consisting
S0 RSB it

eterocycle, |ower alkyl, |ower

R is aélkdlé’d/fromnﬁh growe comlskiyg oiSﬂﬂ\tthheﬁnbléredjhélyrol:ﬁ\l@ﬂo»aérlﬁmyy,,lower
is selected fromthe group consisting of hydroxy,

alkonyO%v@rlomﬂw SUBRWERLPY Ioaer alkexys NX8X9; t he absol ut e
Ry is §$l@crt@d3§91%rfhe9§r6¥p &Snstsﬂgg an@@%x@ RORE L8Ry, q{loﬁ)nﬁmo and

I mdazoline fing are respecti vely

-NXs&onpri ses separating the enantioners of the racem c
car bamoyl chloride thereafter coupling the desired
enanti omer with an appropriate R am ne group.

10. The method of claim 9 wherein the disease is cancer.

11. The compounds according to claim 1,
(4S,5R)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-
imidazole-1-carbonyl chloride;
(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-fluoro-phenyl)-4,5-dihydro-
imidazole-1-carbonyl chloride;
(4S,5R)-4,5-Bis-(4-bromo-phenyl)-2-(4-tert-butyl-2-ethoxy-phenyl)-4,5-dihydro-
imidazole-1-carbonyl chloride;
(4S,5R)-2-(4-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-ethynyl-phenyl)-4,5-dihydro-
imidazole-1-carbonyl chloride;
(4S,5R)-2-(5-tert-Butyl-2-ethoxy-phenyl)-4,5-bis-(4-chloro-phenyl)-4,5-dihydro-

imidazole-1-carbonyl chloride;
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15. A pharmaceutical conposition which conprises at
| east one conpound of the fornmula and the
wetmsmaogdt i cal |y acceptabl e salts and est ers REBEE0D05/005046
wherein X is selected fromthe group consisting of
| ower al koxy, and | ower al koxy substituted by
trifl uoromethyl or fluorine; X2 is selected fromthe

TS RorEE T L tor e L P L e PR IR Stk ‘phenyl)-4.5-

dlhy&@-m&lcﬁbblégl @trbdwﬂmm,, | over al koxy, hal ogen and
h the proviso that

h(cér%@ézwm f«ratr%\gtéln2 ordiqthayarphanydy,5-bxs- (ﬁcm@@mw “%,5-difydro-

,mldaqgfé 1X§a{55§y1 fe:2l kyl and can be connected toget her
forma cycloal'kyl ;X is selected fromthe group

5 C(GS§I§E4 5@1&3(4 ¢hbwefphaﬂl)ky2 [2-cthaxp4-(2-Gidrof¥4 1, 1-dimethyl-ethyl)-

| oner al kyl substituted by
phen}'lg\%—% 9&?/@8)89“&26%6) %fbonghéh ’5&; NX8X9; X7 is sel ected
f (4SIPR)IE (P reAPut§I0515hIsid- Dgtheky-PiehyDXd/5-blsQueshl kb paXl )-4,5-
nmor phol i no, and - NX8X9; X and X9 are independently
dm)’@@ﬂ'@é’@éﬂleflrﬁﬂ‘r‘i"t“b{bcﬁ?réﬂi’p consi sting of hydr ogen | ower

-NRE,. - I -di .
- R RS PR P B en S BB cinyero
10 irmdzsaeleebp@tboﬂyl@hionﬂe, group consisting of hal ogen cyano,
a e » JRis,sel fro t he sistin
PSSR Tb S BB Ly P dr s aRag o bib-4.5-
dlhydiehﬁhidh@ylellecarlﬁbr@ﬁfhldhda:y| Subst ituted by -NX8X9, and
erein be one_or nore substituent

S@Seil’oe?d[% FB'HfCt ﬁécyg%ﬂbn%tmﬁ@wh& eroxy PRy k> tascéﬂ-chloro-

phengll‘?w dﬂkzﬁbl mﬁ&‘cﬁéfe' Lr66hyP¥hIBEde; - A O R3, and - SQ2-1 ower
Is selected fromthe group consisting of
15 th@riBb;Q [4-trwelButyl-R-6%3,2- ttlﬂufﬁrbtfd“r%mbphﬁﬁlyl] -4, 2hir(é;chioro-phenyl)-4,5-
I H.C(O-1lower alkyl, -C(O-I ower

dlhycgf"lémlmc%oé(olgaﬁ)f%y i(@(lg)‘d NREX9, - S2- | ower  al kyl ,

Q%MP@:ertFRlltylS2 sefeabeathdxypphdnyd-45-disp4anisbphemg)-4,5-

nmenber ed terocycle, |lower alkyl, |ower

dlhy‘ﬁPRB&i\%m]ﬁnldcqu} qg * substituted by | ower al koxy;

20  12. The compounds according to claim 1, of formula I-A

el
O

H)Qo

N
r/

1 I-A
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R4 is selected fromthe group consisting of hydroxy,
| ower al koxy, norpholino, and -NX8X9; and a
weimsmroegut i cal |y acceptable carrier. 16. The RGSEERX0F005046

phar maceuti cal conposition according to claim15 for
the treatnment of a disease based on the interaction of
MDM2 protein with a p53 |ike peptide.17. The use of a
phar maceuti cal conposition according to claim15 for
the treatnment of a di sease based on the interaction of
MDiizhe phargiaceunically acbeptaifSsatte pid cbeerd Beredhavhesen of t he
phar maceuti cal conposition according to claim15 for
the treatnment of cancer. 19. The use of the
P Al Releetsd freal  conposition according to claim 15 for
the treatnment of solid tunors. 20. The use of a

5 conpound according to claiml for the treatnent of a
di sease based on the interactiog of MDM2 protein with
a p53 |ike tidg:)-21. The uselof a conpound
accordi ngpto ¢j-akm'1 for the fr@atent of a disease
based on t\he A nt énacti on of NDMD pr Yein with the p53
peptide. 22. The Use dfnda conmpound according to claim
1 for the treatnment of cancer. 23. The use of a
compound according to claim1 for the treatnent of
solid tunors. 24. The use of a conpound according to

laim1 for th acture of nedi canents for the
13. T?‘?%‘H’E‘WS B?COEFG‘?:E@é?;’é‘B IBased on the interaction of

10 VOVR4- Qe 9158 2- wt&mbetypé?%tﬂdxy%haﬁma @%s @&h %B?hgr?ﬁ) QTS -dhydro-
conpound accord |ng foclaiml he nmanu t
imidagplgr Icearbenyd]-piperazing - ﬂiéanwwhﬁﬂb4yhe@amnﬁbedWQMQddmmnd

f, [ e
QSR RE Bt s o MM et PO B B R W e
imidazelrLHy e[t (2 eneolianewdiion plreingl § piperazinhie yl In&aa}tdi’ieﬂé hﬁfrochlonde.
cancer.27. The use of a compound according to claim1
for the manufacture of nedi canents for the treatnent

15  14. AQrocesd !gcbéb&fé@%%omg&mdﬂf@hé faugmkiion as hereinbefore
escri be

and the pharmaceutically acceptable salts and esters thereof, wherein
20 X is selected from the group consisting of lower alkoxy, and lower alkoxy substituted by

trifluoromethyl or fluorine;

X is selected from the group consisting of hydrogen, halogen, lower alkyl, and -C(XX;s)-X;
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X3 is selected from the group consisting of hydrogen, lower alkoxy, halogen, and
-C(X4X5)-X¢; with the proviso that when Xj is hydrogen, halogen or lower alkyl, X3

is -C(X4Xs)-Xe;

X4 and X5 are lower alkyl and can be connected together to form a cycloalkyl;

X is selected from the group consisting of lower alkyl, cyano, -CH,-OH, -CH,-O-lower
alkyl, -CH,-O-lower alkyl substituted by lower alkoxy, -C(0)X7, and -CH>-NX3Xo;

X5 is selected from the group consisting of hydroxy, lower alkoxy, morpholino, and
-NXgXo;

Xs and Xo are independently selected from the group consisting of hydrogen, lower alkyl, lower
alkyl substituted by lower alkoxy or cyano, and lower alkoxy;

Y; and Y are independently selected from the group consisting of halogen, cyano, and
acetylene;

R is selected from the group consisting of piperidinyl substituted by five or six membered

heterocycle, piperidinyl substituted by -NXzXg, and

wherein

n=1or2,
R can be one or more substituents selected from the group consisting of hydrogen, oxo, lower
alkyl substituted by R, -C(O)R3, and -SO»-lower alkyl;
R, is selected from the group consisting of hydroxy, lower alkoxy, trifluoromethyl,
cyano, -NH-SO»-lower alkyl, -NH-C(O)-lower alkyl, -C(O)-lower alkyl, -C(O)Ry,
-C(0)-NXgXy, -SOs-lower alkyl, -SO,-NXgXy:
Rj is selected from the group consisting of five membered heterocycle, lower alkyl, lower
alkoxy, and lower alkyl substituted by lower alkoxy;
R, is selected from the group consisting of hydroxy, lower alkoxy, morpholino, and
-NXsXo;
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the absolute stereochemistry at the 4 and 5 position of the imidazoline ring are S and R,

respectively, which comprises separating the enantiomers of the racemic carbamoyl chloride

X,
Xs
and
5
thereafter coupling the desired enantiomer with an appropriate R amine group.
15. A pharmaceutical composition which comprises at least one compound of the formula
X,
Xs
10 I :

and the pharmaceutically acceptable salts and esters thereof, wherein
X is selected from the group consisting of lower alkoxy, and lower alkoxy substituted by
trifluoromethyl or fluorine;

15 X, is selected from the group consisting of hydrogen, halogen, lower alkyl, and -C(X4Xs)-XG;
X3 is selected from the group consisting of hydrogen, lower alkoxy, halogen, and -C(X4X5)-X;
with the proviso that when X is hydrogen, halogen or lower alkyl, X3 is -C(X4Xs)-Xe;

X4 and X are lower alkyl and can be connected together to form a cycloalkyl;
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X is selected from the group consisting of lower alkyl, cyano, -CH,-OH, -CH,-O-lower alkyl,
-CH,-O-lower alkyl substituted by lower alkoxy, -C(0)X7, and -CH,-NXsXo;

X5 is selected from the group consisting of hydroxy, lower alkoxy, morpholino, and

-NXXo;

X3 and X are independently selected from the group consisting of hydrogen, lower alkyl,
lower alkyl substituted by lower alkoxy or cyano, and lower alkoxy;

Y, and Y are independently selected from the group consisting of halogen, cyano, and
acetylene;

R is selected from the group consisting of piperidinyl substituted by five or six membered

heterocycle, piperidinyl substituted by -NX3Xo, and

wherein

n=1or?2,
R can be one or more substituents selected from the group consisting of hydrogen, oxo, lower
alkyl substituted by R,, -C(O)R3, and -SO,-lower alkyl; ‘
R; is selected from the group consisting of hydroxy, lower alkoxy, trifluoromethyl, -cyano,
-NH-SOs-lower alkyl, -NH-C(O)-lower alkyl, -C(O)-lower alkyl, -C(O)Ry, -C(0O)-NX;3Xo,
-SO,-lower alkyl, -SO,-NX3Xo;
R; is selected from the group consisting of five membered heterocycle, lower alkyl, lower
alkoxy, and lower alkyl substituted by lower alkoxy;
R, is selected from the group consisting of hydroxy, lower alkoxy, morpholino, and
-NX;3Xo;

and a pharmaceutically acceptable carrier.

16. The use of a pharmaceutical composition according to claim 15 for the treatment of a

disease based on the interaction of MDM2 protein with a p53 like peptide.
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17. The use of a pharmaceutical composition according to claim 15 for the treatment of a

disease based on the interaction of MDM?2 protein with the p53 peptide

18. The use of the pharmaceutical composition according to claim 15 for the treatment of

cancer.

19. The use of the pharmaceutical composition according to claim 15 for the treatment of solid

tumors.

20. The use of a compound according to claim 1 for the treatment of a disease based on the

interaction of MDM2 protein with a p53 like peptide.

21. The use of a compound according to claim 1 for the treatment of a disease based on the

interaction of MDM2 protein with the p53 peptide.

22. The use of a compound according to claim 1 for the treatment of cancer.

23. The use of a compound according to claim 1 for the treatment of solid tumors.

24. The use of a compound according to claim 1 for the manufacture of medicaments for the

treatment of a disease based on the interaction of MDM?2 protein with a p53 like peptide.

25. The use of a compound according to claim 1 for the manufacture of medicaments for the

treatment of a disease based on the interaction of MDM2 protein with the p53 peptide.

26. The use of a compound according to claim 1 for the manufacture of medicaments for the

treatment of cancer.
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27. The use of a compound according to claim 1 for the manufacture of medicaments for the

treatment of solid tumors.

28. The invention as hereinbefore described.
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