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1- (4- Benzyl - pi perazi n-1-yl) - 3- phenyl - pr openone
walewinzitrbwes This applicati on relates to PCT/EP2003/011848

1- (4- Benzyl - pi perazi n-1-yl) - 3- phenyl - pr openone

derivatives that are antagohists of Chenokine

Receptor 1 (CCR-1) and to their use in the treatnent

of diseases or disorders that involve mgration and

acti vat i 94 HenfR My iS5 134)B-ghet®l-brdpendrecddibies

i nfl ammatory di seases. Accordi ngl y the application

provi des a corrpound of formula I, a

This %E&{ga P{atSSho) ¥.(4- BT PEESISInS {;li-a}%bgﬁﬁ{?%&éqggé Afivaties that
are amtégoRib(y) of CDTenMR]n‘B‘:Bébe‘ﬂw ngCORX1) andao thelkase in teptréatinegt of
.1 atom or ng 2, .3.0r at o sel ecte
* cisegsp oy digreat GaE Vel Mo finihg et Vaih of sfirdFiag apd sl
includingiiflasesatéryatiseages C atons the |linker may conprise 1
or nore C=C or CEC bonds; wherein any of said atons
has up to 2 optional substituents selected from

Accofdinllp henapplization pey\ides, a Eathpoundiof fovmala 10t & pharimiaceutically
ut ed o Iovver al kyl', lower alkyenyl, |ower

accegﬁagérﬁe'tore t&F . sulfur anino; RO is a substituent
i ndependent |y selected fromthe group consisting of
hydr ogen, cyano,. halo, nitro or optionally
substituted oxy, p sower alkyenyl, | ower
al kynyl , carbonyj ,
het er ocycl oal ky

wherein

R, is -X-R1o, -X-(R10)2 or -NR 1Ry

Wherein X is a linker comprising 1 atom or a chain comprising 2, 3 or 4 atoms selected from
N, C, O or S, and wherein when said linker comprises 2 or more C atoms the linker may
comprise 1 or more C=C or C=C bonds;

wherein any of said atoms has up to 2 optional substituents selected from hydrogen, oxo,
cyano, halo, nitro or optionally substituted oxy, lower alkyl, lower alkyenyl, lower alkynyl,
carbonyl, sulfur amino;

Ry is a substituent independently selected from the group consisting of hydrogen, cyano,
halo, nitro or optionally substituted oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbonyl,
amino, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,

R11 and R4, each represent a lower alkyl group connected together such that R, is an
optionally substituted heterocycloalkyl or heteroaryl group;



-2 R2 and R7 represent one or nore substituents
attached to the phenyl ring selected fromthe group
wa@oemgiost’veg of hydrogen, cyano, hal o, nitro orPCI/EP2003/011848

optionally substituted oxy, |lower alkyl, [|ower

al kyenyl, 1 ower al kynyl, carponyl, am no, sulfur,
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl or a
substituent formng a bicyclic ring system of which

e ab RIS A 50 s SR G ShSL e b o e

groub @bﬁénﬂhﬁgto’i%y@'ﬁgelﬁ @yahd) halp nitvelor ramhonauyi solsstidbted pky, d6wer alkyl,

ove S I ARS8 A B, PGS an.

hete&o@n? br abkyémudnommnr@l d|<ure|mnb lnnb ey:rzu:amadge M\M\gh%gﬁém Fikg to which it
cycl o erocycl oa . aryl. an are
s atatoR R Rar G LB BT EdSr PR AL b0 oG TR o
hetefb‘,bdfa@&@n@,fomyﬁgﬂeulnblm\yﬁhumakéimyhor|iswq3rnoﬁﬁykyeny| , | ower
al kynyl , carbonyl, cycloal kyl, heterocycl oal kyl, aryl;
Above and el sewhere in the present description the

Rs arﬁd)RL anal uﬁ@edeaamlyrs?mtédfﬁorﬁ He gmu;m lonsl'ﬁtlag lon gycTrbgerﬁ &yEho, halo,
n cong CllO

lower, ¥ JaMaL AkSATL Tenes aikyBUr P Br iy REY Hetb Ry clegktheary;

branched or unbranched vvlth up to and including 7

Rs 3 By A RAPRHEM ISR 1A S OUBCnSSIG o HAToRen, cyano,lower

alkylnbﬁéieal@kényl Jovie? aH(P/ﬁW&#PBbr@! QWoalkﬁthe@dealKﬁFﬂrﬂsem S
for exanple nmet hy ethyl, n-propyl, iso-propyl

n-butyl, iso-butyl, n-pentyl, t- butyl n- hept yl . "1 ower

Above! dfidl eldevherd inQﬁ@b}e\éeﬁtLHé%bnﬁtwhewb #wowihy rAtHhve e fflowing
hal o, nitro, am no, oxy, alkoxy. A |ower al kenyl group

meaniag hr anched or unbr anched, contains from2 to 7 carbon

The @érm%werpmfoﬂh@d%u v@thto@g&l&%%% oitceﬁvbouﬁmnesrm AicHhpound or

ast one doub bond. Lower al ky i's
radlcabvh'@h ﬁ'laV)besbu%f&tht’ of eabrspcwdmg%to Wwd'mr garbon atoms.
nitro, am no. Lower al kenyl represents for exanple
et hen prop-1-enyl, but-l-enyl, pent-1-enyl, pent-

A lower élkdysrehms Branghestr UEPIRpFYAd Zidcisptas fEoraddAdiEageon atoms,

preferddly @Wh@ﬂrboﬁ%ﬂrﬁé ndwef Qlﬂi/l%eér@sgn@ﬁfr*é%‘mﬁfe%hkll ethyl n- propyl,
preferably 2 t carb contal ns a

iso- pEPrPé" f’rq'ﬁ%l Igo- B@Mldn Resivb t- béiMWh'?ﬁpr's |0\A@p9|kbjha|op90nally substltuted by
hydr&g‘éhséyafnut Kslo h-){tré'l)é(?fh@(g% ¥3§o. halo, nitro, amino.

Lower kynyl represents for exanple ethynyl,
prop-1 - ynyI but-1-ynyl, pent-Il-ynyl, pent-3-ynyl. WO
A lovv%@gﬁ(éﬁﬁz;?&@ i§ %n’éﬁ’é’@@ﬁé%&%@d, contains from 2 to 7 carbon atoms,
preferably 2 to 6 carbon atoms, and contains at least one double bond. Lower alkyenyl is
optionally substituted by hydrogen, cyano, halo, nitro, amino. Lower alkenyl represents for

example ethenyl, prop-1-enyl, but-1-enyl, pent-1-enyl, pent-1,4-dieny|.

A lower alkyny! group is branched or unbranched, contains from 2 to 7 carbon atoms,
preferably 2 to 6 carbon atoms, and contains at least one tripple bond. lower alkynyl is
optionally substituted by hydrogen, cyano, halo, nitro, amino. Lower alkynyl represents for
example ethynyl, prop-1-ynyl, but-1-ynyl, pent-1-ynyl, pent-3-ynyl.



-3 Amino relates to the radicals -NH2 and =NH and may

be optionally substituted; for instance, by |ower
wa@bdoglo3Bwe/l represent carbocyclic aryl and het BCDERI03/C11848

aryl. Carbocyclic aryl represents an aromatic cyclic

hydr ocar bon containing from3 to 18 ring atons.

Carbocyclic aryl is nono-, bi- or tricyclic.

Carbocyclic aryl represents for exanple phenyl,

. napht hyl . bi phenyl,. [ ' b O Vear i
Aming (er {a thedegain e i ehd Py profalBkaftalegtfor instance,
by lowet dikye radical -C(O Cyano or nitrite represents the

radi cal -CN Cycl oal kyl represents a cyclic hydrocarbon

containing from3 to 12 ring atons preferably from3
Aryl régrederiticatbodjcliocrndand haterdoyclivoargk , bi - or tricyclic and

i ncludes spiro. Cycloal kyl represents for exanple

cyclopropyl, cyclobutyl, cyclopentyl and cycl ohexyl.
Carbdyelkcoarykigbresénts aptaramatid gycliuysirocanbartcontainiog frepy @ et 8ng

somf gy o) P BB S 8 psentsfor cxampe
phenwﬁam, shea@nGairpooyglic argis BptianallBsubistitytechibyous taot substituents.

ich one or nore, preferably 1 to 3, are heteroatons
selected fromO, Nor S It may be nono or bicyclic.

Carbéifl Rfere)6 tHeradicyll-C(®)-opt i onal 'y substi t ut ed.
Het erocyclic aryl represents for exanple pyridyl,
i ndoyl, qui noxalinyl, quinolinyl, isoquinolinyl,
CyanB @R aRiiIBirétedents ihenadital-eNy| , benzopyranyl,
benzot hi opyranyl, furanyl, pyrrolyl, thiazolyl,

oxazol yl, isoxazolyl, triazolyl, tetrazolyl,
Cycld%wyﬁé@?éé%ntsi dﬁyéﬂdﬁyqrdgc_arbcbﬁ eanfdiningiéroar btg/dtﬂ g tpins preferably

represents a npno- i - or_.tricyclic h [
rom 3587 S R e S G S BEABEEEHRT, Gyl
reprebénts férl dxampleQdRlopropyk eydichund, cyepentyhardecyciohetyer Giptlgaliyl is

.to 3, hetgroatoms selected from0O, N or S

optiopglly SuBeiietedal kyl is optionally substituted.

Het er ocycl oal kyl represents for exanple pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl
Halo faptetants iieron{aro prbTamadiyt mﬁvrﬁg%%'?ﬁ oy

2- Aza-bicycl o[ 2. 2. 2] octanyl Nitro represents the

radi cal -NO2 WD 2004/ 03779q PCT/ EP%OOS/ Ot11848

c arbon confa

Heterocyclic aryl represents an aromatic cyclic hydroc ining trom B to 18 ring
atoms of which one or more, preferably 1 to 3, are heteroatoms selected from O, N or S. It
may be mono or bicyclic. Heterocyclic aryl is optionally substituted. Heterocyclic aryl
represents for example pyridyl, indoyl, quinoxalinyl, quinolinyl, isoquinalinyl, benzothienyl,
benzofurany!, benzopyranyl, benzothiopyranyl, furanyl, pyrrolyl, thiazolyl, oxazolyl, isoxazolyl,
triazolyl, tetrazolyl, pyrazolyl, imidazolyl, thienyl.

Heterocycloalkyl represents a mono-, bi- or tricyclic hydrocarbon containing from 3 to 18 ring
atoms preferably from 3 to 7 ring atoms and contains one or more, preferably 1 to 3,
heteroatoms selected from O, N or S. Heterocycloalkyl is optionally substituted.
Heterocycloalkyl represents for example pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
indolinylmethyl, imidazolinylmethyl and 2-Aza-bicyclo[2.2.2]octany!

Nitro represents the radical -NO,



Oxo represents the substituent =0 Oxy represents the
radical -0-, and includes -OH sulfur indicates the
W0 aai4ma1796 - 5-, - g-and The optional substituent BCDYEP2003/011848
carbocyclic aryl, cycloal kyl, heterocyclic aryl,
het erocycl oal kyl are as defjned for the optiona
substituents on RI O bel ow. The optional substituents
on X are one or nore, e.g. 1-3 substituents,
i ndependently selected fromthe group consisting of
hydr ogen, oxo, cyano, halo, nitro or optionally
Oxo Fappsdentsthedubstituedta@er al kyl, | ower al kyenyl, | ower
al kynyl, am no, sulfur, sulfinyl, sulfonyl; \Werein
the optionally substituted substituents are optionally
Oxy fephsdentsithe fadiedl O0f ariin€ludds -OHe. g.  1-6 substituents, a
substi t uent |ndependently sel ected fromthe group
consi sting of hydrogen, oxo, cyano, halo, nitro, oxy,
sulful MaRated!thy Fadidaives-, alisyeimdl>sZ ower al kynyl, ami no,
sul fur, cycloal kyl, heterocyfbalkyl aryl; The
optional substituents e.g. 1-6 substituents on Rio

The @ﬁt@nar@b@rtuame%nSdab@doy&M@mﬂs«:ycldad@p PeEesYyclic 5@! Réfefstycloalkyl
romt en, 0Xo, cyano,

consi stin
are %zﬂeg"e‘ﬁﬁ%é? %&D“B‘pﬁ‘ibéWHF'%ﬁ OQL%Sg?'P t ed oxy, | ower
al kyl, | ower alkyenyl | oner al kynyl, carbonyl anino
Sul f ur cl oal kyl , heterocycloalkyl
The ?M@"G‘pﬁqbéwéPFtﬁ og §E‘% PG ANYELR I 1-dSub §t't'é¥’85 dM?P&HQ?W

selectePFémithé gfbuprt@ﬁs@tr rr@dmgen &ole dyahoGhaub.ﬁtrbbwsmtoﬁauﬁ

substituent i nde ently sel ect e

fromthe
subsfityled oy layepplkyln WPE)@'&YP"Y!))[QYVG'@JMHH a'ﬁm%su'fw’tﬁuﬁp iny}s sulfonyl;

Wheﬂa‘iﬂ lr@@tlbﬁalf’}%ﬁ‘éﬂt&t@ﬂ%dbﬁ?&fx’en& Qr\éftfptlahglb‘(l'subgtﬂgﬁlﬂ once or more by,
am no, Su

eg. t«?@vta%tltu%’nts q?%{ebgf'@epﬁysn%%’ Cgrrlt'v de%@?éhmgmﬁe consisting of
hydrcsg%l @itﬁ'c%é(n&%ﬁﬁi hitret 6%, ﬁiu\l%'ihlkwwwe?a Z@nwnswemwn%ﬂ amino,

ubs d once or nore by, ‘e substitu
s“'fué&b@??'l‘ﬂe’?ﬁtemﬁﬂ@ﬁléﬂd@ﬁ't ly sel ect ed from the group
consi sting of hydrogen, oxo, cyano, halo, nitro or
optionally substituted oxy, |ower alkyl, |ower
al kyenyl, | ower al kynyl, carbonyl, am no, Sulfur,

The bei%hé’l@ubéﬂlltueﬁi@téé Oﬁﬁ%hgﬁ‘ttkéﬂts oﬂrRﬁ% arevg}%r&" rﬂortetk%b?tltuents

optional |y substituted substituents are opti onal
independantlvisglestedinens the giesp sonsjstingof fydregen, mmmgemﬁl@, nitgo or

t
ool e TR oS B R g st

cycloalkyl, heterocycloalkyl, aryl;

Wherein the optionally substituted substituents are optionally substituted once or more by,
e.g. 1-6 substituents, a substituent independently selected from the group consisting of
hydrogen, oxo, cyano, halo, nitro or optionally substituted oxy, lower alkyl, lower alkyenyl,
lower alkynyl, carbonyl, amino, Sulfur, cycloalkyl, heterocycloalkyl, aryl;

Wherein the optionally substituted substituents are optionally substituted once or more by,
e.g. 1-6 substituents, a substituent independently selected from the group consisting of
hydrogen, oxo, cyano, halo, nitro or optionally substituted oxy, lower alkyl, lower alkyenyl,
lower alkynyl, carbonyl, amino, Sulfur, cycloalkyl, heterocycloalkyl, aryl;

Wherein the optionally substituted substituents are optionally substituted once or more by,
e.g. 1-6 substituents, a substituent independently selected from the group consisting of



hydr ogen, oxo, cyano, halo, nitro or oxy, |ower alkyl,
| oner al kyenyl, |ower al kynyl, carbonyl, am no,
wa of8779€ycl oal kyl , heterocycl oal kyl, aryl; TPEI/EP2003/011848
optional substituents, e.g. 1-6 substituents, on R2
and R7 are one or nore substistuents independently
sel ected fromthe group consisting of hydrogen, oxo,
cyano, halo, nitro or optionally substituted oxy,
| ower al k wer al kyenyl, | ower aI car [,
Yol B SRR 1210 By Sk e L ARG Iowes Ay, carbony,
amindhauil, tytlbaIkAPhéterytivalRy syl t ut ed substituents are
optlonally substituted once or nore by, e.g. 1-6
substituents, a substituent independently selected

The éﬁt%ﬁhléwsﬁtb@htl 6.6N$i6SubBuérits, IMYRY HARY, arex:ae of Y@ substituents
nitro or optionally substituted o
mde%ﬁn@nt'v SeURRed HPRVan GTouP OBREIIAN kYR Wencé%svano halo, nitro or
optioAgly Yubstitttdbxy, lewel aryIkibiver SIRjeRiD fanidr aidykiyll carBéMI,; amino, sulfur,
Wierein the Obgtl onal |y substituted substituents are

cyclogfiy/l, bateracycleakyh 2t ed once or nore by, e.g. 1-6
Whesé*bmel dp‘ﬂ@ﬁ‘él@ suestﬂutéatsubytwurénts Q@%ﬁaﬁ@n@uﬁsﬁa{e@@n@d or more by,

fromth er&rou consi sting drogen, oxo,

e.g. hrhIsybstitperts %$U®BWBHB¢?RP”§§'E§M§9H9{9&JV%’Q}he 9'(9\9\'Er°°”3'3t'"9 of
hydréyefy bxo, |c9W h§|d<)5%ydr o&ﬁu‘)rﬁéﬁﬁ BustiMEY bxy, Wef?%'ﬂéﬂ )l/ower alkyenyl,

am no [ fu cycl oal et erocycl oal ky
lower/ilynyl, ﬁaft%’@y'oﬁm'rt?n sHfuy, ‘y&b@tkwt belerpcelpakl Bvhe s ar e

WheRSH th@%'t bb(al@%bﬁ&ﬁt&t% %Gbﬁﬁ%t@ére"&b‘h@nilbﬁ sub@htgted Jem@e or more by,
substituents, a substituent independently selected
e.g. 1-Psubstiteents. cﬁﬁi’béBW§r‘fs't‘¢?R?n€Fnﬂym?gi€€ﬁ9ef ﬁa@bgroep &Apsisting of
hyd r&%@n%xd" Iclartd, Balo? ﬁ?tr'onr‘ dblidhahy Q@Jétlfd%'éc?gxyp ’Iﬁ(tver'aﬂ&? lower alkyenyl,
k ower al k | ower , carbonyl,

loweh@ikm' cathopyy amwc F@J&l"k%ylc'oa“%'t @@mvleamyaryl aryl :
WheMieiheidptibhisy QabitRnaH lsibstitRsid érHto%ﬂoﬁéH?%bb&tH@t% %n@é 8r more by,

tionally Substituted once or

e
e.0. LBisybsttursts @ s@s@@gg&mqp@ﬁgentm@mﬁqm {hésefoup caesisting of
hydrcfdeﬁ Mostd) %¥é}{o° HBIOC RIS O?Bbf’&haﬂ? iut%ag.{t 6% a % rl}()‘}}f/ ﬁﬂfé& alkyenyl

ro or OX | ower a

loweraa'my parb@avlb@ﬁmo Sulfui qygloam heterocyglealisdl wyl. ,
Wheﬁé‘?‘r{ t‘ﬁé %BMGA&Z slﬁb!étvtut@& %bsﬂﬂé&%@é}é ggp{éﬂallﬁ 40B4tiitHE! %Bée or more by,

tuents e one or
eg. 13@ @ylpst'ttwé\tﬁ @ Subﬁmég@tnmﬁnenqe@@ Iselscted fran the greup p@mq@stlng of
Sht kb n

hydrd@;‘éﬂI %)%a 3?531 %lgk’ﬁrgt%ggx%%%r aﬁﬁ%ﬁr%ﬂ{ygm{l I'o&vEPal?ynyl carbonyl,
aming,| qvjf@rnyvcloalmehetmwgalkyl @lbonyl , am no, suI fur

cycl oal kyl, heterocycl oal kyl, aryI Wherein the

optional | y substituted substituents are optionally
The eptipralisubstibeentis) :g.01-6 subsditugpts, or Ry and Rs ageibse ot more: substituents

mdep%H@éﬁtthsH%@fed' AR BRGIE0H tdnsi&ing OF AFhrb§EHNoE Ccy@h8 Yhilo. nitro or

optionally substltuted oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbony!, amino, sulfur,
cycloalkyl, heterocycloalkyl, aryl;

Wherein the optionally substituted substituents are optionally substituted once or more by,
e.g. 1-6 substituents, a substituent independently selected from the group consisting of
hydrogen, oxo, cyano, halo, nitro or optionally substituted oxy, lower alkyl, lower alkyenyl,
lower alkynyl, carbonyl, amino, sulfur, cycloalkyl, heterocycloalkyl, aryl;

Wherein the optionally substituted substituents are optionally substituted once or more by,
e.g. 1-6 substituents, a substituent independently selected from the group consisting of



hydr ogen, oxo, cyano, halo, nitro or optionally

substituted oxy, |ower alkyl, |lower alkyenyl, |ower
w@bdoyny1796 car bonyl , am no, sul fur, cycl oal kyl , PCT/EP2003/011848

het er ocycl oal kyl, aryl; Werein the optionally

substituted substituents ar€&-optionally substituted

once or nore by, e.g. 1-6 substituents, a substituent

i ndependently selected fromthe group consisting of WO

hydro%QrQ 48 3?7,}%39 rf’(l?:” itFe %Qi/ IN%%I Io\ﬁer;BlﬂEVeﬁgle R)wé?é!kynyl carbonyl,

| ower al kyenyl ,
amind, (sulﬁlr Gudo;llkyl hethQYG\W?{(y' agfii no, sul fur, cycl oal kyl ,
het er ocycl oal kyl, aryl; The opti onal substi t uent S,
e.g. 1-6 substltuents on R5 and R6 are one or nor
The optitred suhstihtents, ergd d e suhstituentssen Be ardiRs Atsonener @Prmbsmuems

mdepg@{&'ﬂi%{elﬁ&egfﬁow (.}?&’g’ cé?'?é%tl Xﬁ%mgﬁ*ﬂ B%Bbyano hydroxy,

subs oxy, vver al
optiorallk gatrsfituted ome Hovear lajkyly lowes @MQWJ lower qjg,yﬂyb é:p[agnyl, , cycloalkyl,

heter%c%{:ﬁrs&g?’%{yp |§)‘5yl i m no, oxine; Wuwerein the

PUfed substituents are optionally
Whersinlib¢ optidnatly sxmsettmed substitugpts are optionallssuhslited oReR @ mere by,

e.g. 1 C%ﬁli‘qtsg{u%ﬁ&t fs[]gﬁﬁtz&'g GHieb¥ndtf %&lg&ea M &Q%r&u&é’&susﬂng of

en, 0Xxo, , cyano,
hydrugen roxoohyctnq»tyu oyand 9alguwo ot gptmaw(wbstw@d o, lgwer alkyl lower

sy B S il SN iRy ABLI sy 8GR, o
Whertinehe pplicvaty sqbsmtum substituents.ane optianaty guw@t%on@w@n mere by,

e SRR = 158l TPl S e RS g o
hydrogen,sixst cmoolﬁalo Titdo ogeptionaliyosubstitated, oxualpwer alkylr @wgr alkyenyt,

Ioweraq%wglg%larwmﬁ Uﬁbbt#ﬁfﬁp c?égallé)ll,%&;éro@éﬁélk a‘i’g\ﬁl fu

Wherelnche abkqda]ly hteusatubwwmmeyls arapyﬂlonaw substituted, gnce or more by,

e.g. 12@ Bgtfsltlfl 3%’?{@% eLhtt ?rgd g&géén% QSIQ&%_dL ngﬁ 9% g@g@&ﬁélsﬂn% of

O o
hydrogeh,sdxof oyemb, hand,erptm deuptioynalﬁe&@stltetedfmnipwﬂealgylol@pler alkyenyl

{ f t
ower Ry o B A BBy, OB R oL O ©
Whereinktiie oplionally emmutmda&yunslmuenardne npinqnaayrsmgtlttseﬂl poee or more by,
I kyl, _h | pal kyl : [ _—
o GHSHSTH o ELSHOR By ek OB it s o
hydrc@ég&txiot tjad, Imalg enino gnuxye Idwer lalkel, @;ve}{ta&yem&#dbﬁvemh;trgl, carbonyl,
{ n t t

amind S0, o] R ROATRIOY g3 ocicc,om Lhe orou

oxy, |ower alkyl, |ower alkyenyl, |ower alkynyl,

carbonyl, am no, sulfur, cycloal kyl,

het er ocycl oal kyl, aryl;
In a preferred embodiment the invention also provides a compound of formula |l, or a

pharmaceutically acceptable salt or ester thereof,



In a preferred enbodi nent the invention al so provides
a conpound of fornmula Il, or a pharmaceutically
waecwepsEht e salt or ester thereof, Rol 0 RS N PCT/EPIRA3/011848

R7 RS 11 WO 2004/ 037796 PCT/ EP2003/011848 -7-

Wherein R, is -X -R ,0 Werei,n X is a |linker

i ndependently selected fromoptionally substituted

-NNGN, -NG, -N S, -NS-N, -CN, -SN, -CC,

-GG, -NGS, -G, -SNSR ,0 Werein R2, R5, R6

and R7 are as defined above. Preferably R 10 is one or
Wherai € substituents independently selected fromthe

R’ %J[?g;#? consi sting of hydrogen, halo, or optionally
115Tbst 1%t ut ed carbonyl, ami no, heterocycl oal kyl and
Whe#diry X |S\d1&iReHndepaldehﬂsteﬂédtédlﬁom h:ptnﬁhaly sobstisutpd eNeC-Ab| IN-C-, -N-

ti x. = when R, is
S-, ﬁ#@' I\Eﬁg‘ 's plce'f lﬁg’tﬁ yH d'r%@bﬁ R\mhen R' is
-NCNR, o R'lOIS preferably optionally substltuted
ogen I when Xis -NNCN are
W“e[%%gy'g‘? 89%63&%1‘%*‘3{‘ %aEW?e is -N-C-R 10 or

-C—N—R‘lOthe Catomis substltuted by oxo. when R,
or -CNR10,.R 10 js optiqgnall -
Prefegabli ) it € SHITPIS LRI AN ERTIT 1 Pel2ad gt e group consisting
of hyBbogen| halb notloptioRalip Babstiiied B®BnyR aming, hdterccytiddlkyand aryl.
-CNR 10, R 10 is substituted by hydrogen, nethyl,

benzyl, acetyl, oxo, dinethylanino, isopropyl,

wherh&drsﬂly-,c NCR mtﬁe ecitémed priefereiiy eubstitutédrpy oo, eiN- B=N OHREIINO, .
m de, N-nethyl -acetam de,

wherkR( Is TGS ropR sl PES RERDNTA R, i .
wherf\RY lsMNlR’Ql RE{ ik @lré’fefbbw optias4ilyalbstRuted by hydrogen.

Exam4plgsoo L\%‘/Lne IQ Rleé-r\ﬁ are urea or N- -cyano-guanidine.

when R’y is -N-C-R'yg or -C-N-R’ys the C atom is substituted by oxo.

when R’y is -N-C-R'w or -C-N-R'yo, R’10 is optionally substituted methyl, piperidinyl,
imidazolidinyl, pyrrolidinyl, morpholino.

when R’y is -N-C-R’jo or -C-N-R'yo, R'yo is substituted by hydrogen, methyl, benzyl, acetyl,
oxo, dimethylamino, isopropyl, hydroxy, formic acid ethyl ester.

Examples of R'ywhen X' is -N-C- or -C-N- are acetamide, N-methyl-acetamide, N-(1-methyl-
piperidin-4-yl)-acetamide, N-(1-benzyl-piperidin-4-yl)-acetamide, 4-Formylamino-piperidine-
1-carboxylic acid ethyl ester.

when R’y is -N-S-R’y or R’WS-I;I-S-R' Jhe S atom or atoms are preferably substituted
twice by oxo.

when R’y is -N-S-R’y, or R'WS-II\I-S-R'10 ,R'10 is preferably optionally substituted methyl,
imidazolyl, thiazolyl..

when R’y is -N-S-R’yo or R'i5S- N S-R',, \R’1 is preferably optionally substituted by
hydrogen, methyl, acetamidyl.

Examples of R’y when X' is -N-S-R's or R'i"S-N-S-R',; are N-Methanesulfonyl-

methanesulfonamide



l-carboxylic acid ethyl ester. when R, is -NNS-R 10
or R,-0 SNS-Rjhe Satomor atons are preferably
weamsnstad ed tw ce by oxo. when R, is -N S-RRADEP2003/011848

R,0SNSR R 10,0 is preferably optionally
substituted nethyl, imdazeByl, thiazolyl.. when R,
is -NSR10 or R,a SNS-R10 ,R,0 is preferably
optionally substituted by hydrogen, nmethyl,

whe@ﬁeﬁs"“ﬂ §VN-R' E—}Sﬁﬂ@f‘agﬁ 1 SFé'tom Y!"'@Jbsfﬁute“d tvsﬁ&efby%xbchrﬂfthBN atom is

, 0 are N Met hanesul f onyl -
Indemtdﬁame@mnonawﬁba&fum byonethws 7796 PCT/ EP2003/ 011848

when ﬁ WORLSE-R b R'5o NS ehkrgisw ﬁya}bgérebﬁwtwnélwesuﬁsmhw rhéthyl

substituted tw ce oxo and N at o
when Rilépdh8N . Rptis BW&?TPW Sphenally suityed R Prdregemnen
Exarfiples bFR"; When X B -NOs- NR'aﬂé)alhﬁloQtﬁlﬁfnﬁ:ré‘EiH ¥mideHrRAGRAoNE acid
opt f1 onal y substituted methyl when R, is
dimetiNlamifeR 0, R 10 is preferably optionally substituted
by hydrogen Exanples of R, when X is -NNS-N are
am nosul fonic_acid amde and sulfonic acid
wherd Rirés 164 G 1deR 101if Breferably optianaghcsybstifjiteqemethyy, dsopropyl or
g;@arabl y opt| onal Iy substi t ut ed net hyI i sopropyl or
i ndin when R, is -C= o is preferably

whemBEnsarC‘atCF 1s,Lfbst'$ Ptﬁf%'ablwphwlbg%ﬂ&ﬁe%hfl h)édm@(hﬁ‘p?f@'@e

Bn X | Sc E=Gre fMzthyl-4-ethynyl-piperidin-4-ol, 4-ethynyl-piperidin-4-
Exaq&ﬁgOLRY% ta oyl - pi peerl din-4-0 Iy yi-pip ynyh-pip

ol, 38- @me;hvybum ps@yh Himethylasinorop:Ey b CHMAraxyr 3- mefhyut-1-ynyl, 4-
Hydr%xﬂh&éﬁﬁﬁ'% eriY y?%aibo){ﬂn}é'ﬁﬂd tert-butyl ester

droxy 4 ethynyl peri di ne- 1- carboxyllc acid
fis X fighall utéh @y S
wher‘iﬁ ?ellrtglb y 1°o’pt 1°6%%Fé?aﬁﬁbg idha plgem ny

titu peridin when R,
whem B 1HCAERR 10, RS orelfegatpiy eplianatly yulzﬁptuteﬂwby h)pgroxy, methyl

Exarﬁéﬂ?sc‘[)f %_@ﬂgn RYisNEAEOX% 4-AFdrEY-1-m PRSP -2y 1) Riny when

4- hydr oxy- 1- nethylplperldln 4-yl)-vinyl. N

L
when R’y is -N-C-S-R’y, preferably the C atom is substituted by =N-C=N or ” ()o
when R’y -N-C-S-R’yq, R’yq is preferably optionally substituted methyl
when R’; is -N-C-S-R’yo, R'yq is preferably optionally substituted by hydrogen.
Examples of R’y when X' is -N-C-S- are methylthio-N'-cyano thiourea or methylthio-N'-
(Morpholin-4-yl-methyleneamine)-thiourea

when R’y is -C-R’1p the C atom is optionally substituted by oxo,

when R’y -C-R’y, R’yg is 3-0xa-1-aza-spiro[4.4]nonan-2-one, hydroxy, optionally substituted
pyrrolidinyl, morpholino, piperazinyl, formic acid methyl ester, [1,2,4]triazol, imidazolidinyl,
tetrazolyl, -N(CH;)-OCH; or methoxy.

when R’y is -C-R’yg, R'yo is optionally substituted by hydrogen, oxo, methyl, acetyl, isopropyl,
methoxy, hydroxy, formic acid methyl ester, dimethylamino or ethanone.

Examples of R'ywhen X' is -C- are [1,2,4]triazol-1-ylmethyl, pyrrolidin-2-one-methyl,
morpholin-4-yimethyl, acetic acid methyl ester,



when R, is -NNCS-R 10 preferably the C atomis
substituted by =N-C.--Nor ('-10 when R,

WO bbo@0s 7R , 0, R ,0 is preferably optionally subst/EP2b®CH1848
methyl when R, is -NCS-R,0, R10 is preferably
optionally substituted by hy@r-ogen. Exanples of R,
when X is -NNC S are nethylthio-N -cyano thiourea or
nmet hyl t hi o- N -

The 6%&&?‘%65@&@&@ e/EY t@’étﬁ:@ﬁ’tﬁgﬁtg g%rl long o\(*?r%? l%{Jbstlhf’ents

Catomis optrlon; stitu
mdemnﬂy selectegkirom thezglqpn Qpnsnstlng of hydrogen or optlonally substituted oxy,

Iowegamgfﬁcgfbg,;@ sHinbol 4. 4] nonan- 2- one, hydroxy, optionally
substitute yrrolidinyl, norpholino, piperazinyl,

Whergip mq;opg@ngllyrﬁ{bﬁymtegg@stltuefrns are4qm|pnajbycsubstltuted once or more by,
e.g. '115' Qﬁ%ﬂhéﬁhnﬁkubsﬂh}%ﬁf @,ﬁ%éﬂdent% icidq su t | L?gﬁ&w of

R, - C
hydr@gﬁm Qg@ﬁ'&gﬁbsuhﬁéw oxyacetyl , isopr opyl met hoxy,
Whehai! fH@‘d’ptloﬁ%XrELstﬁﬁieq sﬁE&tﬁNé\/uq@ﬁfef&{ptlogélméh%tlite@d "Wc€6r more by,

et hanone
e.g. 1-6, sgbs,t]tpentgza)subsﬂtuem lndemﬂenttyysalaﬁtedjﬁmm Pheogreupebigisting of

PSR SBI R RGO TR o Y
substituents, e.g. 1-6 substltuents on R 10 are one

wherBih S8R ﬁ:b%%émstéﬂg ﬂ{ar%hn %éf&%%%ﬂﬁ&&‘& ﬁ“re?e%l?l? ted fromthe

rouF consi st ng en, or opti
Lowes @iyt istmgatbyl, e.tiayl, lSO+pmm’l tﬂuWI car bonyl , am no;

LowePBfkeRiins bffen@pPt i onal 1y substituted substituents are
opﬁ(:éo TF %n bstltuted once or nore by, e.g. 1-6

LOW%atkyﬂY't'?u@thV@' rrop1kswi, butehynylindependent | y sel ect ed

Het foE consi sting of hydrogen, or optionally
e gm%t'%%'gg‘@&' Wherein the optionally substituted

Hete@eb@@allmmysroadneyloppemwl|p;pesamm;u bt oogghotimge or nor e
by, e.g. 1-6 substituents, a substituent
i ndependent |y sel ect ed from the group consisting of

In a fuherpoefarred eoypodiorent the isvention alsd prbvideses camhpauind of formula lla, or

apha\pm:;?gdte mg&eéo %tgaﬁtﬁg%t%{@e er ein before defined or

Prefera Wer -a hyl, ethyl, iso-propyl,
t-butyl; Lower alkenyl is ethenyl; Lower alkynyl is
ethynyl, prop-1-ynyl, but-1-ynyl;

R", 0 RS
w N
N
R2 ‘\]/ -
R6

lla

Wherein

R”1 is —NR"11R"12

Wherein —NR"11R";; collectively represents imidazolidinyl-2,4-dione, optionally substituted
once or twice by a lower alkyl group.



Heterocyclic aryl is triazolyl; Heterocycloal kyl is
pyrrolidinyl, piperidinyl, piperazinyl or norpholinyl.

wO p00a/08119¢ her preferred enbodi ment the i nventiPCI/APR03/011848
provi des a conmpound of fornmula Ila, or a
pharmaceutically acceptableqgalt or ester thereof, R
Il ORS N R2YR/ R6 Ila Werein R', is -NR't1R'12
Wherein -NR'"R'12 col | ectively represents

Ina fgﬁhgﬁarg grrsg%qoém?nq éo{fﬁf/erg BB EE W%@S? é%gfj of fgr%:u?a i, ora

pharii@dé HEANAcOptaBIeSalt-ot @stentherdafir t her preferred
enbodi ment the invention also provides a conpound of
formula I, or a pharmaceutically acceptable salt or
ester thereof, Rgl O R6 Bs RRy R6 111 \Werein R,

7 are hydrogen cyano,
hal o, but adi en
nor phol i no, t 5
2-propoxy. R § and

the group consfst¥ing of hydro ' al kyl ,
acetyl; wherdn said substitugnts are hereR’g bef or e

def i ned or preferably |ower algyl is methyl In
particul ar the invention includes a CRInpound sel ect ed
from

Wherein R'; is as defined above.

R’; and R'; are hydrogen, cyano, halo, butadienyl, methoxy, ethoxy, 2-methoxyethoxy,
morpholino, trifluoromethoxy, 2-methylpropoxy, 2-propoxy.

R’s and R’s are independently selected from the group consisting of hydrogen and lower
alkyl, acetyl;
wherein said substituents are herein before defined or preferably lower alkyl is methyl

In particular the invention includes a compound selected from:
N-(5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl]phenyl)-
N'-cyanoguanidine

N-(5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl}-3-oxopropenyl]phenyl)-
acetamide

N-(5-Chloro-2-[(E)-3-[(S)-4-(4-fluorobenzyl)-2- methylplperazm 1-yi]-3-oxopropenyl]phenyl)-
acetamide

(5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl}-3-oxopropenyl]-phenyl)-
urea

(5-Chloro-2-[(E)-3-[(S)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yi]-3-oxopropenyl}-phenyl)-
urea



N-(5-Chloro-2-[(E)-3-[(R)-4-(4-fl uorobenzyl)-2-nmethylp
i perazin-1-yl]-3-oxopropenyl ] phenyl) -

woN2e08p3a1OQUanNi di ne PCT/EP2003/011848
N-(5-Chloro-2-[(E)-3-[(R)-4- (4 fl uorobenzyl)-2-nethyl p
i perazi n- 1-yl ] - 3- oxopr openylYlphenyl ) - acet ani de
N-(5-Chloro-2-[(E)-3-[(S)-4-(4-fluorobenzyl)-2-methylp
i perazi n-1-yl]-3-oxopropenyl jphenyl)- acetam de

N- (5(c5ﬂdibizq(@r (R{-B)(4 3tubfoBEnAn) 2 rmiekhyipisehesias bl R oxaprbyenyilphenyl)-

erazin - 3- oxopr openyl henyl rea

N,N- ?'B‘B@M'%ﬂ'fe ler () Xsp[(g) Z ](4pr ugr%begzyl ) - 2- met hyl pi p
erazi n-1-yl] - 3-oxopropenyl ] -phenyl)- urea WO
2004/ 037796 PCT/ EP2003/ 01

N6 NSO (B LB P EfSoPeRg D methliRsr et 4 osonseRary igheny)-

methaR&§idhamikiey | ] - 3- oxopr openyl ] phenyl) -
N, N- di net hyl sul f am de

N-(5-Chloro-2-[(E)-3-[(R) -4-(4-fluorobenzyl)-2-methylp

-Acé@ﬁ;ﬁ1§éﬁd‘hé—4)¢bﬂbo§yl@x0Béuepe(!i‘ttHI&BQD{S(EN -[(R)-4-(4-fluoro-benzyl)-2-methyl-
net hanesul f onam de 1- Acetn}'/ pi peri di ne-4-carboxylic
piperggingj -yll-3-oxo-propenyl}-phenyl)-a ide

(5-chloro-2-{(E)-3-[(R) -4-(4-fluoro- benzyl) 2 mathyl

1- M%ﬁﬁ{ﬁ%r{pndp@l%ﬁ@f{eﬁé%gf%ﬁ}&ﬁ@?ﬁ%— (%5130[&))4 -(4- fluoro benzyl) -2-methyl-
piperaBinGyips- @xé’-pEdp%hylgplﬁérﬁ)) =#i@é- f | uor o- benzyl ) - 2- met hyl -

pi perazin 0x0- propenyl ] - phenyl ) - am de
N-[ 5- (5-Chl oro- 2 [(BE)-3-[(R) -4-(4-fluoro-benzyl)-2-net

N-[5 thl%k@?f[@latﬁﬂ%ﬂ(&-ﬂ%@%ﬁﬁ)‘lf%&fﬁﬂl—plperamn 1-yl]-3-oxo-propenyl]-
ano t hi azol - 2yl] - acet am de

phenzbéf@QWta@z@rf#v tasgtamidayr boxyl i ¢ aci d
(5-Chloro-2-[(E)-3-[(R)-4-(4-fluoro-benzyl)-2-net hyl -
pi_perazi n- 1-yl 0XO0- pro

eny m de
2-OxRyg e G borppRyic 3R Al GEIPtecks Ban 14 Cobimsehenasmethyl-
plpertﬁﬁlrlgu)&]éz&o -Bropépyl-granyldmighenyl ) - methyl thio-N -cyano

N-(4-Chloro-2-[(E)-3-[4-(4-fluorobenzyl)-2-nethyl pi per
N-(4-@RioRo-2-1)}3-B- @HRBFSHRADN) - 2-nRIMMparazit Y LAk 88r8Fenyi]-phenyl)-

methylthio-N'-cyano thiourea

N-(4-Chloro-2-[(E)-3-[4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl]-phenyl)-
sulfonylurea

(5-Chloro-2-[(E)-3-[(2R,5S)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yl]-3-oxopropenyl}-
phenyl)-urea

(5-Chloro-2-[(E)-3-[(2R,5S)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yl]-3-oxopropenyl}-
phenyl)-urea

N-(5-Chloro-2-[(E)-3-[(2R,5S)-4-(4-fluorobenzyl)-2,5-dimethyl-piperazin-1-yl}-3-oxopropenyl}-
phenyl)- acetamide



(5-Chloro-2-[(E)-3-[(2R, 5S)-4-(4-fluorobenzyl)-2,

5-di net hyl pi perazi n-1-yl]-3-oxopropenyl]- phenyl)-urea
W@ 200 090- 2- [ (E) - 3-[ (2R, 5S)-4-(4-f1 uor obenzyPQF/RP2003/011848

5- di met hyl pi perazi n-1-yl ] - 3- oxopropenyl ] - phenyl)-urea

N-(5-Chloro-2-[(E)-3-[ (2R 59-4-(4-fluorobenzyl) -2,

5-di net hyl - pi perazi n-1-yl ] -3-oxopropenyl ]- phenyl) -

acet am de WD 2004/ 037796 PCT/ EP2003/011848 -12

N5 ST 2 125 SReHH o Reray 2 Smelpy lpeaF- Y prapropenyl

phenw-awemdgl ]- phenyl)- acetam de
(5-Chloro-2-[(E)-3-[(2S, 5R)-4-(4-fluorobenzyl)-2, 5-d
i methyl piperazin- 1 -yl]-3-oxopropenyl]-
(5-Chloed R H{(E) 8- [¢2S,5R)-4-(4-fluorobenzyl)-2, 5-dimethylpiperazin-1-yl]-3-oxopropenyl]-
5 Chloro-2-[(E)-3-[-4-(4- fluorobenzyl) pi per azi n- 1-
phenyi-ureg oy opr openyl ] - phenyl ) - acet ani de
(5- ChI oro-2-[(E)-3-[-4-(4-fluorobenzyl)-pi perazin-1-yl

N-(5+ | o}%—é?{%)%ﬁ-%%(’%—!ﬂé&?ﬁ?%r;ijlé&?gzln -1-yl]-3-oxopropenyl]-phenyl)-acetamide
- met hyl pi peri di n- 4- yI et hynyl) -phenyl]-1 -[(R)-4-(4-
(5-Chign “oﬂgﬁ?k%ﬁr@r obeptyD a1 T3 okoproBe RNy -urea
- met hyl pi peri di n-4-yl et hynyl) phenyl]-1 -[(S)-4-(4-
b
() CHRpaE ke e o Berd gyt o il (i

ﬂuordbe)ﬁkm)-mnﬁéth}lpupe@awﬂ-yl}l-pnfo(oehorfb_ (4-
fl uorobenzyl) - 2- et hyl pi perazi n-1-yl ] - propenone
(E)-3-[4-Chloro-2-[ (E)-2-(4-hydroxy-1

(E)- 3 [m%mwdazwh;&bny 4~1wéthylypeud'&-4njmmﬁy]) -phenylf- B (S-4(@-

ropenz 2- met erazin- - propenone
quorqpepgyl ‘I"?ﬁt%\l PEragn: %%/}EREBBP’K% fl uor obenzyl )-2-methyl p

[ pera2| n-1-yl]-3-oxopropenyl] - _ _
(E)- 3&@ quaﬁ&i’%yéé-%%ﬁycnxgyr-? )1(1¥£ h)ﬁ el;r)tler%mn-g yI)-v(l:na)l/rl]bp%é%yli-?-[ﬁ?glfm-
ﬂuordbEhzﬁyi%&%lﬂb@a&n(ﬂylpmgem peridin-4-ylethynyl)-phe

nyl ] 4- (4-fl uorobenzyl)-2- methyl pi perazin-1
-yl ]-propenone (E)-3-[2-(3-Am no-3-nethylbut-1

(E)-3- [4@H|or62qtr£)oz (mhﬁﬂu*;&14ne[tt€;lﬁalpého€rfl4fy|)lw{yq%eﬁw 11&)-4-(4-
i perazin-1-yl]-propenone
ﬂuorobenz%) E ethylplperazm 1-y|] -propenone

4-(5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl]-
phenylethynyl)-4-hydroxypiperidine-1-carboxylic acid tert butyl ester

(E)-3-[4-Chloro-2-(4-hydroxypiperidin-4-ylethynyl)-phenyl]-1-[(R)-4-(4-fluorobenzyl)-2-
methylpiperazin-1-yl]-propenone

(E)-3-[2-(3-Amino-3-methylbut-1-ynyl-4-chlorophenyl]-1-[(R)-4-(4-fluorobenzyl)-2-
methylpiperazin-1-yl]-propenone

(E)-3-[4-Chloro-2-(3-dimethylaminoprop-1-ynyl)-phenyl]-1-[4-(4-fluorobenzyl)-2-

methylpiperazin-1-yl]-propenone



(E)-3-[4-Chl oro-2-(3-dinet hyl am

i noprop-1-ynyl)-phenyl]-1-[4-(4-fluorobenzyl) - 2-
woredohpspdper azi n- 1-yl ] - propenone WO 2004/ 0377 9BCT/EP2003/011848

PCT/ EP2003/ 011848 -13

(E) - 3-[ 4- Chl or 0- 2- ( 3- hydr ox$33- net hyl but - 1- ynyl ) - pheny

[]-1-14-(4-fluorobenzyl) - 2-

nmet hyl pi perazi n-1-yl ] - propenone

E)- 3'lhfcfr]1ér§ 1:21(3% ‘{SBQ’ n{e&ﬁuwyapsaﬁaﬁm - RI4IBL AL SRy IR2E N-

apht hal en- 2 - acetam de
meth)(lpip?reﬂ)'l Byl P'FQPBHO"(Ql FI uor obenzyl ) - 2- met hyl pi per azi n- 1-
yl ] - 3- oxopr openyl ] - napht hal en-2-yl)- urea

3-| 3- | b | i n-
N-(3- [?Eéds I(R&E)dﬂdﬂu@eéwyﬁngpmﬁme%%%3)y|173 ox0pr3/pegyl?ﬁa&ztfwarl]en-z-yl)-

yanoguani di ne
acetaﬁ{c{eﬁ Chloro-2-[(E)-3-[4-(4-fluorobenzyl)-2-net hyl pi per
azin-1-yl J- 3- oxopropenyl ] - phenyl ) -N - cyanoguani di ne

(3-[(%{}2#&5%?5?@%‘%0% }:2% Hnéthglﬁnpé}éiﬁﬁﬂb%%bro%eﬁw—hydnﬂhm 2-yl)-

oxopr openyl J- phen - "acet am de
urea N-(6-[(E)-3-[(R) 4- (4-F uorobenzyl) 2- met hyl pi per azi n-
1-yl]- oxopropenyl ]-quinolin-7-yl)- acetam de
(6-[(E)-3-[(R) -4-(4-Fl uorobenzyl ) -2-net hyl pi perazi n-1-
N-(3-iE} 3-BR=deidr I periahenzylR-methy pippragin: meﬂe?aoxopropenyl] naphthalen 2-yl)-

‘ Lg k- 3- [ (R) - 4- (4- Fl uor obenzyl ) - 2- met hyl pi per azi n-
N*- cy%\ko&ﬁf oxopropenyl ] - qui nol i n-6-yl)- acetanm de
2-Di met hyl am no-N-(7-[(E) -3-[(R) - 4-(4-fl uorobenzyl) - 2-
N-(4- gﬁl?)ny {Zf[)@ @Z(4r}fu$rc§blehz@-?-mﬁm&?¥iiﬁ-‘1 -yl]-3-oxopropenyl]-phenyl)-N'-
cyandgu@iiidin€E) - 3- ((R) - 4- (4- Fl uor obenzyl ) - 2- et hyl pi per azi n-
1-yi]-3-oxopropenyl J-qui nolin-6-yi)-
met hanesul f onam de
N-(4-Chip Eo-ZHE} 3[4 A 4 fluiobeny)ZRrEH)yiripgrazin 1ndk eenrgpgnyl-pheayl)-

[ hyl pi perazi n-1-yl ] - 3- oxopr openyl ] -
acetarrF@ényl ) - cyanoguani di ne WO 2004/ 037796
PCT/ EP2003/ 011848

N-(6-[(E)-3-[(R)-4-(4-Fluorobenzyl)-2-methylpiperazin-1-yi]-3-oxopropenyl]-quinolin-7-yl)-

acetamide
(6-[(E)-3-[(R)-4-(4-Fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl]-quinolin-7-yl)-urea

N-(7-[(E)-3-[(R)-4-(4-Fluorobenzyl)-2-methylpiperazin- 1-yl]-3-oxopropenyl]-quinolin-6-yl)-

acetamide

2-Dimethylamino-N-(7-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl]-
quinolin-6-yl)-acetamide

N-(7-[(E)-3-[(R)-4-(4-Fluorobenzyl)-2-methylpiperazin- 1-yl]-3-oxopropenyl]-quinolin-6-yl)-
methanesulfonamide

N-(5-Chloro-2-[(E)-3-[(2R,5S)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yli]-3-oxopropenyl]-
phenyl)-cyanoguanidine



-14 N-(5-Chloro-2-[(E)-3-[(2R
5S)-4-(4-fl uorobenzyl) -2,
w2 0817be/| pi per azi n- 1-yl ] - 3- oxopr openyl | - PCT/EP2003/011848
phenyl ) - 2-di met hyl acet am de
N-(5-Chloro-2-[(E)-3-[(2R 29y-4-(4-fluorobenzyl)-2,5-d
i met hyl pi perazi n-1-yl]-3-oxopropenyl]-
phenyl ) - met hanesul f onanmi de N-(5-Chloro-2-[(E)-3-[ (2R,
5S)-4-(4-fluorobenzyl)-2,
5-di net hyl pi perazi n-1-yl ] - 3- oxopropenyl ] -
N-(5J5€hmﬁ2}-hqzﬁoFBllﬁﬁRISB')aQ(Gltf;imzdbeniﬁ)éﬁSGﬂ’nélh@'P@e[’é(ZE')-1C’y*]{ix-@ﬁpropenyll-
-4- uor obenzy
phengl?—él-d[lfg%m{ ?ﬁ?@]“%l n- 1-yi ] - 3- oxopr openyl | -

4- et hoxyphenyl ) - net hanesul f onam de

N'(sE-@L)SQ%RE%E:{;K%R%%E%@F@E@%Péﬁ)ﬂéLﬂ-%’o etRyan tdzird 1-r)Tlﬁ 3- a/xoBropenyI]

phenyhietharestiforiahnigdienyl | - acet ani de
N-(5-Chloro-2-[(E)-3-[(R)-4-(4-fl uorobenzyl)-2-nethylp
i perazin-1-yl]-3-oxopropenyl]-4-

N-(5OblopdhL[{E)- 34f(2IR mwlfbmﬁib@hmmﬂB—dlmethylpiperazin-1-yI]—3-oxopropenyI]-
E)-3-[(R) -2-ethyl -4-(4-fluorobenzyl)-p

4"’"?%?&%{‘5"%8?‘3 {' 2 0x0- propenyl } - phenyl ) - acet ani de
(5- Chl oro- 2- {(E) 3-[(R)-2-ethyl -4-(4-fl uoro-benzyl) - pi

N-(5 R AR B oo RPRiDA 2 b di ety g beratisy byl ppropenyl

4me&dﬂ?ﬁﬂéﬁ??-ﬁmﬁéﬁb§ulﬂoﬁ’armﬁé 3- 0x0-
propenyl } - phenyl ) - acet am de
(5-Chl oro- 4- et hoxy-2-{(E)-3-[(R)-4-(4-fluorobenzyl) -2-

N-[5-TBloPa:R-{ (&) 13e(RY - (- flucYdHendy IR Z Snddh énakl}n 8IXbpropERM-4-(2-
[ N (5- 1 gro(tm e(tmhox - 2- {S(’}é) 3- [)?ﬂR ?ruoro eﬁzw A
methQXYr(ﬁ‘-g’tW) -Rhsnylessiamide yi | - 3- oxo-
propenyl } - phenyl ) nmet hanesul f onam de WD 2004/ 037796

PCT/ PZ% 3/01184 -15 5- %r rolidine-2-carboxylic
N-(5-Ghlopp-2-[(E)-3-[(R)-4- (4 fluorobenzyl) 2 “me ylpiperazin-1-yl}-3-oxopropenyl]-4-

morpﬁ&lm@kl‘-}fﬁén%%b@t@ﬂdéz {(E)-3-[(r)-4-(4-fluorobenzyl)-2-

pi perazin-1 yl]-3oxo-propenyl }-phenyl)-am de
N-(5-Chloro-2-{(E)-3-[(S)-4-(4-fluoro-benzyl)-2-hydrox

N-(5-CRREP I (B IRRAZ Iyl 4y I JfluSroB&Rzyl)-piperazin-1-yl}-3-oxo-propenyl}-phenyl)-

acetamide

(5-Chloro-2-{(E)-3-[(R)-2-ethyl-4-(4-fluoro-benzyl)-piperazin- 1-yl}-3-oxo-propenyl}-phenyl)-

urea.

N-(5-Chloro-4-ethoxy-2-{(E)-3-[(R)-4-(4-fluorobenzyl)-2-methyl-piperazin-1-yl]-3-oxo-
propenyl}-phenyl)-acetamide

(5-Chloro-4-ethoxy-2-{(E)-3-[(R)-4-(4-fluorobenzyl)-2-methyl-piperazin-1-yl}-3-oxo-propenyl}-
phenyl)-urea

N-(5-Chloro-4-ethoxy-2-{(E)-3-[(R)-4-(4-fluorobenzyl)-2-methyl-piperazin-1-yl]-3-oxo-
propenyl}-phenyl)-methanesulfonamide



propenyl } - 4- met hoxy- phenyl ) - acet am de.
N-(5-Chloro-2-{(E)-3-[(S)-4-(4-fluoro-benzyl)-2-hydrox

wQ@ e@ihy179¢i per azi n- 1-yl ] - 3- oxo- PCT/EP2003/011848
propenyl } - 4- met hoxy- phenyl ) - met hanesul f onam de
(5-Chloro-2-{(E)-3-[(S)-4-(-45f-l uor o- benzyl ) - 2- hydr oxym
et hyl - pi perazi n-1-yl ] - 3- oxo- propenyl } -
4- et hoxy- phenyl ) -urea 5- Oxo- pyrrolidi ne-2-carboxylic

acid -chloro-2-{(E)-3- -4-(A-f1 uor Q- L)% 2-
s-ORpy iRl erareeise: . 1 SHjore ErbRtRe R Rl Byorshenayn 2
methgkpiberazini 1§8-3oxo-propenyl}-phenyl)-amide

N-(5-chloro-2-{(E)-3-[(S)-4-(4-fluoro-benzyl)-2-hydorx

ynet hyl - pi perazi n-1-yl ] - 3- oxo-
N-(5-|0htmeﬁ§{KE)-33[(S)144(4~aoertoabérﬁ¢)—r2]-hlydroxymetfhlyl-piperatz)in-1-yll]-3-oxo-

N- (.2~ - 3- [ (R)- 2- Ami_nonet -4-(4-fl uoro-benz - pi
pr0pg}y§-21-&1§?@%yf[lér])@i%qeﬁrglgghy| }}/5- chl( or o- Y -pip

phenyl ) - acet am de

5- Chl ar.o- 2- -3-[(9)-4:(4-f|l ugro-benzyl)-2-((S)-1
N5 il AP P IS 1 e e T2 o Ry Pk £y ko
propényl}psmgthoxpbhen)) methahesulfdeamide

N-(2-{(E)-3-[(S)-2-Acetyl -4-(4-fl uoro-benzyl) - pi perazi

n- 1-yl ] - 3-o0oxo- propenyl }-5-chl or o- phenyl ) - acet am de
(5-Chlof 52 Qi) B{¢5)24-(4-Fdord-tieh)))-2-hi droSyriisthyl-piysenazih J1-yA1-§-bxd-bropenyl)-

r oxyjm rbo - et hyl } - pi perazi n-1-yl) - 3- oxo-
4"“‘*81"6}5%’#19?’} "YERt ami de N-(2-{(E)-3-[(2S,

5S) - 2- Benzyl oxynet hyl - 4- (4-fl uor o- benzyl ) -5-net hyl -pi p

erazin-1-yl]-3-qgxo- .
5-OxPas Ry L5 BANG 0. pheR§H) - ac ROl 2AELBUR) gt gro-benzy) 2
hydrd¢rhethyRpipSralih1 BB 3-prdgenyl}-4-methoxy-phenyl)-amide

(S)-1-Acetyl -pyrrolidine-2-carboxylic acid

(5-chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-nethyl -
N-(5-ﬁlhI@l&ﬁﬂ{(Em-ﬁiksoW-(ﬁﬂm@b@ﬁ%@wmm}ﬁﬁmﬂ%ﬂ?&m-d

e ) - 1- 1 sopr.opyl - pyrrolidine-2-carboxylic aci
Pf°P?"5’D%%}S?FB€'H-CE@5P%D- 3-[(R) - 4- (4-f | uor o- benzyl ) - 2-

nmet hyl - pi perazi n-1-yl ] - 3- oxo- propenyl } - 4- met hoxy- pheny

-anj. de R) - 1- 1 sopr.apyl - pyrrol | di ne-2-car boxylic

- ST 2 Sommesi o Habre b plerasin iy bpponyi-5-chioro-
phenyiphaéethmiieper azi n- 1- yl ] - 3- oxo- propenyl } - 4- met hoxy- pheny

[)-am de

(2S, 4R) - 1- Acet yl - 4- hydr oxy- pyrrol i di ne- 2- car boxylic
N-(5-@Rlofb-L-HEYIBL[(8)4-2-fidrd-bBnEYI)R-((4)-0 sy bt dxPlehyi)-piperazin-1-yl]-3-oxo-

propenyl}-phenyl)-acetamide

N-(2-{(E)-3-[(S)-2-Acetyl-4-(4-fluoro-benzyl)-piperazin-1-yl}-3-oxo-propenyl}-5-chloro-phenyl)-

acetamide

N-{5-Chloro-2-[(E)-3-((S)-4-(4-fluoro-benzyl)-2-{1-[hydroxyimino]-ethyl}-piperazin-1-yl)-3-oxo-
propenyl}-acetamide

N-(2-{(E)-3-[(2S,5S)-2-Benzyloxymethyl-4-(4-fluoro-benzyl)-5-methyl-piperazin-1-yl)-3-oxo-
propenyl}-5-chloro-phenyl)-acetamide



benzyl ) - 2- met hyl - pi perazi n-1-yl ] - 3- oxo- propenyl } - 4- net
hoxy- phenyl ) - am de

W@ B)04837796¢ Chl or o- 2- nor phol i n- 4-yl net hyl - phenyl PeEP2DOS/d11848
-fl uoro-benzyl) - 2- net hyl - pi perazin-1- yl]-propenone
1-(5-Chl oro-2-{(E)-3-[4-(4-f16u0r 0- benzyl )-2-net hyl -pi p
erazi n-1-yl ] - 3-oxo-propenyl }-benzyl)- pyrrolidin-2-one
(E)-3-(4-Chloro-2-[1,

(S)- 12Aéét§|ﬁiyﬁ6f?dmé 2365{5%&%' aﬁ(iggéﬂé%g-#é{ké‘.é-f(Rs.l4y(foﬁ’proe-Bér¥z|y?)-_2-methy|-

erazi n-

piperagin- ‘eyII aompmp@nﬁ} f4methoxyyphepypanmade n- 1

-yl met hyl ) -phenyl]- 1 -[4-(4-fluoro-benzyl)-2-nmnethyl -

pi perazin- 1 -yl]-propenone
(S)-1¢Iepprapylpy(ralidiase2-ghrboixylisr aacid- 1(5y¢hiardiR{(E)-a-{ () 4etdefiypinebenzyl)-2-

| - [ ) z2- s

metr%il-[}ng%rg%ﬁ n1(- 4I é—lo%?-g&gggﬂg—ﬁéﬂetﬁoﬁ%ﬂ%bmamlde

(E)-3-[4-Chl oro-2-(4-isopropyl -pi perazin-1-yl nmethyl)-p
(R)- 1*\%8%#0%%:, r(:ﬁ)me“z Q:éfbfo}(#iﬁr OaBQ% eéhk?ro-z {(E)-3-[(R)-4-(4-fluoro-benzyl)-2-
methyngerezmdryj]-&-o{«( Bjopenyl}- @methoé@-ﬁhenplb-anﬁ@zyl ) - 2- net hyl

- pi perazi n-1-yl]-3-o0xo-propenyl } -

benzyl ) - 3- oxa- 1- aza- spi r o[ 4. 4] nonan- 2-one WO
(2S,4R) ouAGyiI-2oidy RO/ Y2001 6¢-Qicb8eBylic igid (5-chloro-2-{(E)-3-[(R)-4-(4-fluoro-
benzﬁ{)éﬁn%%ﬁ{% é ]Q l;ﬁ 339(%0(@08& 4. leH"lo ppnenﬁ)yau)n_ -methyl

benzyl ) -5, 5-di net hyl -i m dazol i d| ne- 2, 4-di one
(E)- 3%%{02’2%22051& ﬁ%ﬁ# tMi ?ﬂgﬁ)é%ﬁ[{ 4o %R.%)X) % metrrﬁ yl-pi erazm -1-
yll-propenope) - 1- net hyI -im dazol i di ne-2, 4-di one

(E)-3-[4-Chl oro-2-(5-net hyl _tetrazol -1-yl et hyl') - pheny

[1]-1-[(R)-4-(4-fluoro-benzyl)-2-nmethyl - piperazin-1
1-(5- Glylbﬂo-b((ﬁbéﬂé{%ﬂuoro -benzyl)-2-methyl-piperazin-1-yl]-3- oxo-propenyl} benzyl)-
pyrrol?durgﬂlo?wro -{(B)-3-[ (R -4-(4-fluoro-benzyl)-2-nmnet hyl - pi

erazin-1-yl]-3-oxo-propenyl }-N
met hoxy- N- net hyl - benzam de

1333 RG2S B s B v

1-yl]-grépéidner o- 2- { (E) - 3-[ 4- (4-f | uor o- benzyl ) - 2- et hyl - pi per
azin-1-yl]-3-o0xo-propenyl }-phenyl) -

(E)-3-[4-Chloro-2-(4-methyl-piperazin-1 -ylmethyl)-phenyl]-1-[4-(4-fluoro-benzyl)-2-methyl-
piperazin-1-yl]-propenone

(E)-3-[2-(4-Acetyl-piperazin-1-ylmethyl)-4-chloro-phenyl]-1—[4-(4—ﬂuoro-benzyl)-2-methyl-
piperazin-1-yl]-propenone

(E)-3-[4-ChIoro-24(4-isopropyl-piperazin-1-ylmethyl)-phenyl]-1 -[(R)-4-(4-fluoro-benzyl)-2-
methyl-piperazin-1-yl}-propenone

1-(5-ChIoro-2-{(E)-3—[(R)—4-(4-fluoro-benzyl)-2-methyl-piperazin-1 -yl}-3-oxo-propenyi}-
benzyl)-3-oxa-1-aza-spiro[4.4]nonan-2-one



acetic acid nethyl ester
5-Chloro-2-{(E)-3-[4-(4-fl uoro-benzyl)-2-nethyl - pi pera

WQ@ 2004/237%794 - 3- oxo0- propenyl } - benzoi ¢ aci d PCT/EP2003/011848
5-Chloro-2-{(E)-3-[(R) -4-(4-fluoro-benzyl) - 2- et hyl - pi
perazin-1 -yl]-3-0xo0-propenyi?-benzoic acid

(E)-3-[4-Chl oro-2-(4-net hyl - pi perazi ne-1
- carbonyl ) - phenyl]-1-[4-(4-fl uoro-benzyl)-2-nmnethyl -

. Y/ I o : .
-SSR SHESH R GRLERERS: 2 ety piosrszin Tk Foropropeny
benzyl)+5,$-dimgethyl-BnidrzolidinepgioneN- i sopr opyl - benzam de
5-Chloro-2-{(E)-3-[4-(4-fluoro-benzyl)-2-nethyl - pi pera
zin-1 -yl]-3-o0xo-propenyl}-N(1-nethyl-
3-(5-Ghipso-2¢({ E)-2+[(R)-H- (4 Slupeorbanzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-
= AVARENoY) 1 dinz4-yl)-5-chloro-2-{(E)-3-[4-(4-fl
ben%’l&-ﬁ%rp %ggglﬁ'(}ﬂgmﬁé%%ﬁq q'g’?%ez azin-1-yl]- ?j (5 L
oxo- propenyl } - benzam de WO 2004/ 037796

OGRS et mety Do BB LRy S u9e gy R metny
piperariazi-yl}-propeher® oxo- pr openyl } -
benzoyl am no) - pi peri di ne-1-carboxylic acid ethyl ester
(2S,4R)-1-(5-Chloro-2-{(E)-3-[(R)-4-(4-fl uoro-benzyl) -
5-Chivror@t{tE)-3-[{Rpdf(dAlunrotberizyl)-2-roetbyl-piperazin-1-yl]-3-oxo-propenyl}-N-

methggﬁgpﬁé{hkw)&géﬂdre) - 4- hydr oxy- pyrrolidi ne-2-carboxylic
(E)-3-[4-Chl oro-2-((R) -3-di met hyl am no-pyrrolidine-1-c
5-Ch%@%§3@)g%wﬁgﬁﬁééﬁé}&ﬁ)&ﬁ%ﬁErf)l/[-é)'*)ﬁlajr%%iﬁgﬁygh%-ﬁéo-propenyl}-benzoic acid
methflE§st&- [ 4- Chl or 0- 2- ((S) - 3- di net hyl am no- pyrrolidi ne-|
- car bonyl ) -phenyl]-1-[(R)-4-(4-fl uoro-
benzyl) - 2- net hyl - pi perazi n-1-yl ] - propenone
(5-Chiéip-B{ E R34 Abetdrptbepzylp?-arting-pibetirh 093} oxb-grop&ry)-raayl)-

NyLL-2-0 (R) - 4-(4-fluoro-benzyl)-2-
acet'ﬁébhﬁe}bﬁfgeézi n-1-yl ] - propenone

N-(5-Chloro-2-{(E)-3-[4-(4-chl oro-benzyl)-2-nethyl-pip

azi s 1- vl 1-.3-0X0-pr open - phenyl ),- et am de o

R B Bt PRy el S btvpeRy ezl acd

erazi n-1-yl]-3-oxo-propenyl }-phenyl )- acetam de
5-ChIoro-2—{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methy|-piperazin-1-yI]-3-oxo-propenyl}-benzoic
acid

(E)-3-[4-ChIoro-2-(4-methyl-piperazine-1-carbonyl)-phenyl]-1-[4-(4-ﬂuoro-benzyl)-2-methyl-
piperazin-1-yl]-propenone

5-Chloro-2-{(E)-3-[4-(4-ﬂuoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-N-isopropyl-
benzamide

5-ChIoro-2-{(E)-3-[4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-N-( 1-methyl-
piperidin-4-yl)-benzamide

N-(1-Benzyl-piperidin-4—yl)—5-chIoro-2-{(E)-3-[4-(4-ﬂuoro-benzyl)-2-methy|-piperazin-1-yl]-3-
oxo-propenyl}-benzamide



N-(5-Chloro-2-{(E)-3-[4-(2,4-difluoro-benzyl)-2-net hyl

- pi perazin-1-yl]-3-o0xo-propenyl }- phenyl)-acetam de
WOR(3/0ETDOr 0- 2- { (E) - 3- [ 4- (4- cyano- benzyl ) - 2- mep¢yEPPOPE1 1848

razin-1-yl ] - 3- oxo- propenyl } - phenyl ) - acet am de

N- (5-Chloro-2-{(E)-3-[(R)-4484-fl uor o- benzyl ) - 2- met hyl

- pi perazin-1-yl]-3-o0xo-prop-enyl }-4-

nmet hoxy- phenyl ) - acet am de

N-(5 Chloro-4-fluoro-2-{(E)-3-[(R) -4-(4-fluoro-benzyl)

met hyl - pi perazin-1-y h1]2 3- 0X0-
4-(5- @mgwayE}) -3l Asfluprosbenzybrizdaeticy pirssaginyd hgh oxo-propenyl}-
e TR 0 DL ) o ety

I perazi n-1-yl]-3-o0xo-propenyl }-4- nethoxy-phenyl)-urea

(25, 4'?&)!1 ﬁg-fth{oozl g(E '32{9#)04 ?4 -]G -béniyﬁ)@ rtHyfpiob ROt -DRBZKb)

In-1-
propemvbmnml) Aphmrpm) pwmlﬁme%@nrb@fvaﬁﬁae methyl ester

(5-Chloro-4-fluoro-2-{(E)-3-[ (R -4-(4-fluoro-benzyl)-2

- met hyl - pi perazi n-1-yl ] - 3- 0oxo- pr openyl i) phen¥murea
(E)-3NH-CBabhi20(8)- 3-dirpethilamino eyrofidipe-ycakqryl) ohadirlb 1H& Ayrfluoro-
benzﬁ -H%&Mw p‘?dc—ﬁgilﬁq ﬂa%rg%(%r]rgnlé dgxo

N-(5 ChI or o- 2- {(E) 3-[(R)-4-(4-fluoro-benzyl)-2-net hyl
(E)-3(H: 'cﬁ‘?cﬁ-gféo@ef%o ).(ringtﬁ en&fé@gg&lgﬁ dp‘érbonyl) phenyl]-1-[(R)-4-(4-fluoro-
benzleZ@ﬂtbylmlp_er{ii(lE-)1 SGI-FEI’QFQ;DQHJBM f1 uoro-benzyl)-2-nethyl -p

i perazin-1-yl]-3-oxo- propenyl} 4-

trifluoronmethoxy-phenyl)-ure

(E)- 3P{2{(§Acbtybploe@z{r(eEb cabpryy4- them phenpl-d-[Drf- (A-flucpo-benzw)i2-

l'}-4-
methyl?o;geggﬁﬁ1 b)%sn ac)e(?apmrggeny }-
N (5- Chl or o- 2 {(E)-3-[(R)-4-(4-fluoro-benzyl) - 2- net hyl

N- (5-C’P||opc?r23§%2r§-%ﬁg &r]'lirocb)éﬂ );nf’ Q%R\Wlialp%razm- -yl]-3-oxo-propenyl}-phenyl)-

I'SOpPr o acet
acet®nig&- Chl oro-2-{(E)-3-[(R) - 4- (4-fl uoro-benzyl) - 2- net hyl
- pi perazin-1-yl]-3-oxo-propenyl }-4-
nmet hoxy- phenyl ) -5, 5- di net hyl -i mi dazol i di ne- 2, 4-di one
N-(5-Chloro-2-{(E)-3-[4-(3-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-phenyl)-

acetamide

N-(5-Chloro-2-{(E)-3-[4-(2,4-difluoro-benzyl)-2-methyl-piperazin-1-yi}-3-oxo-propenyl}-
phenyl)-acetamide

N-(5-Chloro-2-{(E)-3-[4-(4-cyano-benzyl)-2-methyl-piperazin-1-yl)-3-oxo-propenyl}-phenyi)-
acetamide

N-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-prop-enyl}-4-
methoxy-phenyl)-acetamide

N-(5-Chloro-4-fluoro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-
propenyl}-phenyl)-acetamide



3-(5-Chloro-2-{(E)-3-[(R) -4-(4-fl uoro-benzyl) - 2- net hyl
- pi perazin-1-yl]-3-o0xo-propenyl }-4-
woretroxy9phenyl ) -i m dazol i di ne- 2, 4-di one PCT/EP2003/011848
3-(5-Chloro-2-{(E)-3-[(R) -4-(4-fl uoro-benzyl) - 2- net hyl
- pi perazi n-1-yl] - 3- oxo- propewy.l } - 4-
nmet hoxy- phenyl ) -1, 3-di aza- spi r o[ 4. 4] nonane- 2, 4- di one
WO 2004/ 037796 PCT/ EP2003/011848 -20

(5- crﬁg(oﬁ%ffﬁigﬁ&)?}e% R S-bar )E%n%Q{y Rerbzb i 40 Re Y s

methgy)ﬂpﬁémi)}uf@é]enyl) 1, 3-di aza-spiro[ 4. 5] decane- 2, 4-di one
3-(5-Chloro-4-fluoro-2-{(E)-3-[(R) -4-(4-fluoro-benzyl)
- 2- et hyl - pi perazi n-1-yl ] - 3- oxo-

N- (SW@-ﬂWubrdJQ-Q(B)l@-Kﬁ)-&(@ﬂﬂ@bménzylm-diﬂl@wp(be?&lrﬁd 4n)B-ox

- -carb acid
prop?ryl}cpﬂ]eay smet %Ef“&’fém*g 4- (4-fluoro-benzyl)-2-methyl -p

|pera2|n 1-

(5- Cwlor%fhl?q);rg gg{ig) ﬁﬁ&(ﬂrfl"ugtrogg%%y ”Xt'h}l Sllrr)grg%n -1-yl]-3-oxo-propenyl}-
phen(-uedd or o- 2- { (E) - 3-[ (R) - 4- (4-fl uor o- benzyl ) - 2- met hyl - p

| perazin-1-

yl ] - 3- oxo- propenyl } - 4- net hoxy- phenyl ) - am de
N- (5J@hfa?bmcsyaﬂo {z({{:i? =BHRY @(44m6|4r5érizsa|§ 9-rhétAviydiperazifAtyIy3-okd-

razin-1- oxo- propenyl }-4- et hoxy-benzoi c acid

prop --}mhenglgp tmlde
(BE)-3-[2-(4- Acetyl pi per azi ne- 1 carbonyl) 4-chloro-5-m

et hox EJe L (R-4-(4-1flu
N-(5-biez ){ B)- 3%8 g1l Pa@r%rﬂzw) 2 valpwra%%%ﬂevll Tpxqepropenyl}-4-
tr.ﬂudpb,aefmg@yﬁérgglddétmg@pt able salt, or ester thereof.
he conpounds of forrmula Il and Ill and as listed
above are herein after referred to as Agents of the
(5- cHm»seznf(ep@{(Rﬁ’lma(mmwtaéﬁ@blztmefmﬁﬂbé\ahﬁ 1S§|1 ﬁbeQ-fpréd?eﬁKI}A-
dic Agents of the Invention are salts’ Torned
tr'ﬂU%%s@oxmamw WeRionic salts such as alkali and
al kaline earth met al salts, such as sodium lithium
ssium_ cal magnesi um as well _as anmoni um

N-(5- EQ|°{°;2 {@aw[@);%ﬂn%womﬁnzyli Pimetbpiresaairiivlin-oxo-propenyl}-4-
isobutix§Ipheh@athmde and o
tris- (hydroxymethyl) nmet hyl ammoni um sal ts. Simlarly
acid addition salts, such as of mineral acids, organic
N- 5@%?@% E) B3-[AR14-04-0a6H0 D ehy 1f-2M &hy !4 2 -4-
A roc)q 3“@’?}30? , et han%iu fon)ll? acl J”?'l%g%o%o %rg %PYIH
ISOPT%[?O(%‘Y'&F”@@Y')pQ%rBld@ provi ded a basic group, such as
pyridyl, piperazinyl, piperidinyl constitutes part of
t he structure
3-(5- Chloro 2-{(E)-3- [(R)-4 (4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-oxo-propenyl}-4-

methoxy-phenyl)-5,5-dimethyl-imidazolidine-2,4-dione

3-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-oxo-propenyl}-4-
methoxy-phenyl)-imidazolidine-2,4-dione

3-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-oxo-propenyl}-4-
methoxy-phenyl)-1,3-diaza-spiro[4.4]nonane-2,4-dione



WD 2004/ 037796 PCT/ EP2003/ 011848 -21 Agents of the
I nvention may al so exist in the formof optical

WO 3896 f or exanpl e as hereinafter descri beRPCT/AP10h&011848
Exanpl es. Thus the invention includes both individual

isoneric fornms as well as Jgoxtures, e.g. racem c and
di astereoi soneric m xtures thereof, unless otherw se
speci fied. Conveniently the invention includes

0 I [ rifie i ric.for
S R e A R L e Dy e B
prop&a}pheinyb-153-digrae spisajérbldecand-ddrdionsher e Agents of the
I nvention exist in isoneric formas aforesaid,
i ndi vidual isoners may be obtained in conventional

3-(5-@hlkoned-fluercg2-{(ENSH IR 4+(1-Bparodehtyy)-2atetiv pipesazini- myi}-3-oxo-
oSBT P ARBRRARR Skt | oply O "

chromat ogr aphi ¢ techni ques. The Agents of the
worsh DS Lol S BT A 8 RS by S 2T 5 orzin 1

yl]-3-pke-prapleny}-4 avdthorytmeenghHamidst er s, and as such are
included within the scope of the invention. Such

pharmaceutically acceptable esters are preferably
Pyrrafidine¥ lucprestylic acid (5-chibiosR§(E)-Se[(R)-bed-fgpro-beneyi)-2-ethybpiperazin-1-

3 B8-BResRur s BB ANE of "the Irvention which
conprise free hydroxyl groups. Suitable

s cr R A BRI T LS Bl o

methoxyibasbieracit mathgbedtermi ¢ aci d, advant ageously esters

derived froman optionally substituted | ower al kanoic
acid or an arylcarboxylic acid. Agents of the

(E)-3{[2:(éAcetyhpipenpzine- pcabaryd)cd-bhylormor B ariRag-paenyE - {R)-aed-fluoro-
benz)&g&pwt ket hod . A 2004/ 037796 PCT/ EP2003/ 011848 -22
e PIRSIFZN- & YIRORSAPPPY CHE Hal 0 O NaOH Hal i a-- |

CH g\

Or a pharmaceutically acceptable salt, or ester thereof.

The compounds of formula | Il and Ill and as listed above are herein after referred to as

Agents of the Invention.

Pharmaceutically acceptable salts of the acidic Agents of the Invention are salts formed with
bases, namely cationic salts such as alkali and alkaline earth metal salts, such as sodium,
lithium, potassium, calcium, magnesium, as well as ammonium salts, such as ammonium,
trimethyl-ammonium, diethylammonium, and tris-(hydroxymethyl)-methylammonium salts.

Similarly acid addition salts, such as of mineral acids, organic carboxylic and organic sulfonic
acids e.g. hydrochloric acid, methanesulfonic acid, maleic acid, are also possible provided a
basic group, such as pyridyl, piperazinyl, piperidinyl constitutes part of the structure.



RO RRART7TRA 8 s HNR7 Halo 3 p Rs 6 R7 RI N
i 8N(5Y2RaR 4~ Rlo RRo 4 3 or Pd2+ or PdO

wo k004BaZ96 Bu3Sn,,,,~~ RR 0o Ro R3 ORs |) RBCDEP205011848
NI zR&A R a RB2Re Aconmound of formula I nmay be
prepared by coupling a conpgynd of fornmula 4 R 10 4
111 Wth a conmpound of formula 5

Agents of the Invention may also exist in the form of optical isomers; for example as
hereinafter described in the Examples. Thus the invention includes both individual isomeric
forms as well as mixtures, e.g. racemic and diastereoisomeric mixtures thereof, unless
otherwise specified. Conveniently the invention includes compounds of formula | in purified
isomeric form, e.g. comprising at least 90%, or preferably at least 95%, of a single isomeric
form.

Where Agents of the Invention exist in isomeric form as aforesaid, individual isomers may be
obtained in conventional manner, e.g. employing optically active starting materials or by
separation of initially obtained mixtures, for example using conventional chromatographic

techniques.

The Agents of the Invention which comprise free hydroxyl groups may also exist in the form
of pharmaceutically acceptable, physiologically cleavable esters, and as such are included
within the scope of the invention. Such pharmaceutically acceptable esters are preferably
prodrug ester derivatives, such being convertible by solvolysis or cleavage under
physiological conditions to the corresponding Agents of the Invention which comprise free
hydroxyl groups. Suitable pharmaceutically acceptable prodrug esters are those derived
from a carboxylic acid, a carbonic acid monoester or a carbamic acid, advantageously esters
derived from an optionally substituted lower alkanoic acid or an arylcarboxylic acid.

Agents of the Invention may be prepared by processes as described below

Method A



S HlopRE Ni | R R R45 Re wherein the synbols
are as defined above. WD 2004/ 037796 PCT/ EP2003/011848
WO 2@4Ba179€xanpl e in the presence of a suitabl ePCHEPL0YZ011848

for exanple palladiumacetate in an inert solvent

such as diglynme and advant agéeusly. at an el evated

tenperature e.g. 140C. A conpound of fornmula 2 nay be

prepared by coupling a conpound of formula 3 1 3 R10

or gBu3Sn-~R 10 Wth a cogpound of formula 5. For g,

Badar(pl e in. the senceqaRf [a guitabl e catal yst f ewrlo
exXaTPhe pr%mc?z |cl%§nﬁ3acet alt e A n iner_t_N?QBJ_yent )

dh el evated tenpe

€. g. 9140C.  Conpoungg” of” forghul a 5 may be prepare YR
treating a conpound bf formifags HNR7 N6 Rg 4
with a conpound of formula 7 R3 Halo O

R,

A compound of formula 1 may be prepared by coupling a compound of formula 4
R 4

10

With a compound of formula 5

wherein the symbols are as defined above.



~OHRZ7 Ra for exanple in an inert solvent such as

di chl or onet hane. A conpound of fornmula 7 may be
w@e@pasBde by treating a conmpound of formrmula 9 PERBEPidal/@11848

1 O RZ 9 WO 2004/037796 PCT/ EP2003/011848 -24 Wth a

conpound of fornmula PPh3CRAQ@RCH3 for exanple in an

i nert solvent such as toluene and advant ageously at

an el evated tenperature e.g. reflux, to yield a

For eﬁ@gﬁﬁ%‘m thpresE Bt Lsiftabid car@sp o feQanHﬁrz-: ﬁﬂa&gn%e?ar?e InSan inert

ed to give a conmpou
solve@k awgh Qs diglyene andeach/a@tage@sty al aolelevatedrtemiperatireangl 140°C.
treatment with a base e.g. sodi um hydroxi de. Method B
Re/ I s 3013 ONRe HNHalo\ 14, HNR7 R / I C /
A compgundpf\forrauta 2 may be prereretioyReoupingea aampound of formula 3
/\Rm
or

BUSSn\/\R
10

3

With a compound of formula 5.
For example in the presence of a suitable catalyst for example palladium acetate in an inert

solvent such as diglyme and advantageously at an elevated temperature e.g. 140°C.

Compounds of formula 5 may be prepared by treating a compound of formula 6
]
HN/T\ V©/R7
k(N
R, 6

with a compound of formula 7

for example in an inert solvent such as dichloromethane.

A compound of formula 7 may be prepared by treating a compound of formula 9

R
Halo :

0



Halo RLR3 Oa / 11 R2\ \ N/ 7 |/ RaN\ z e 10 A

conpound of formula 10 may be prepared by coupling a
wa@eowposride of fornmula 11 Halo IN, R2 with a ceopapPd3/011848

of formula 12 WO 2004/ 037796 PCT/ EP2003/011848 - 25-

I~Ao RS N R4 N,,,,(- Re 122ar exanple in the

presence of a catalyst e.g. palladiumacetate and a

base such as triethylamne and preferably in an inert

sol vent su rnula 1 be
win 3l iplnd B BBl s R IR R R A a2 s8Rt as
tolueRd ahd advdritageoasipfabam éleghtet temperatube 8g. refitix R6 yéeldha compound of
formS13 ound of formula 6 nay be prepared by coupling a
orm Bﬁgound of fornula 14a R7, Halo
R,
Halo o)
NN

l
R, R,
8

Which is hydrolysed to give a compound of formula 7. For example in an inert solvent such
as methanol and treatment with a base e.g. sodium hydroxide.

Method B

7
§ \/<)/R ’ s 013 3 O Re
Halo 14 R A R
HN a HN 7 cl N NJ\ 7
NH N R N
4 R,

Re 14 Rq 6 R,

1
Halo
1 R, Ry (0] 5
2 M@A\H\N \/<J/R7
N
2 Ry ‘\g
" 10

A compound of formula 10 may be prepared by coupling a compound of formula 11

12

Halo

with a compound of formula 12



14a wth a conpound of forrmula 14 HN LNH 14 For
exanpl e by the procedure set out in WO 0236581.

wo/kdohosl7765 WO 2004/ 037796 PCT/ EP2003/ 011848 - 2BCTHEML003/011848

R3 3 NO OH WM02 PPh3CR4ACOZCH3 lo. 0 0 R 2 23 R2 2
a 2221 40 0 1) SnCl2 O NW283 0 NaOH )OANH R3 0 0 OH
2) Boc20 R\ | 20Ra 2 a 19 / R7T RS Halo\ I R~ HN
14 HNITNHa Re 14 Re 6 NH2 RBO R5 RO / )5LfLNL

) OMHRBOR g o g
X N)\‘ R7
R, '\I/N

Rs 12

For example in the presence of a catalyst e.g. palladium acetate and a base such as
triethylamine and preferably in an inert solvent such as DMF

A compound of formula 12 may be prepared by coupling a compound of formula 13

s 0
XN el

R,

Re

13

with a compound of formula 6
R7
6
A compound of formula 6 may be prepared by coupling a compound of formula 14,

Halo

R,
14,
with a compound of formula 14
]

HNL
NH
14

For example by the procedure set out in WO 0236581. A

Method C



R HIO N aN R 15b\ I N\ I R 2 a 15a R10COHalo
0O R i NHRRORS NR7 \' I N\ R2 a 15¢c WO
WQom4H9BI«96 PCT/ EP2003/ 011848 -27 A conpoundP@f/EP2003/011848

formula 15¢c may be prepared by coupling a conmpound of

formula 15b NH2 R3 ORs R7-20844 R2 15b with a

sui tabl e conpound for exanple a carboxylic acid or an

activat ed carboxylic acid e.g. R1000CI or RtOCOCH in
pyesence of a suitable coupling agent e.g. NH2 or

E s advant ageousl y inOapQ mert sol vent such Q’EN”O
di cBlo %ﬁt haneMn PPh,CR,CO,CH,

— O ——

23 R,
22 21

=0

1)SnCI NaOH /%o NH Rs o
Xy OH
2) Boc,0

z 4 19

NH, R o Rs | o)
Q)TKNJ\ " | /%OJ\NH R o Rs
N\/©/ HCl
I ek Jegge
s 15b

R,,COHalo

X
Rp,NH R o Rs
/H R7
X N
N\/©/
R2 4
15¢



A conpound of fornula 15b may be prepared by

deprotecting the am no group of a conpound of fornula
wdze403RRR7 OCA, W~ 4 N R2 6 15a for exanpb@r/Brades/011848

acidic conditions e.g. with HC A conmpound of formnula

15a may be prepared by coupldamg a conpound of fornmula

19 OMH ~:&30 2 19 with a conpound of fornmula 6

WO 2004/ 037796 PCT/ EP2003/011848 -28- RS R7 HN IT N

A coRioBd s (PRI Sc iy SR prBRFETBY Bolfing aibmrp] of @RUa 8

di chl or onet hane. A conpound of fornmula 6 may be
prepared by coupling a corrpouRd of forrmula 14a R7
]

Hal o NH, s O
R7
AN N/k’
M N\/O/
R, 4
15b

with a suitable compound for example a carboxylic acid or an activated carboxylic acid e.g.
R10COCI or R4cCOOH in the presence of a suitable coupling agent e.g. NH, or EDCI.HCI
advantageously in an inert solvent such as dichloromethane.

A compound of formula 15b may be prepared by deprotecting the amino group of a
compound of formula 15a

X
%o NH R o Rs
Jﬁ %,
A N
N\/©/
R, 4
6 15a

for example under acidic conditions e.g. with HCI
A compound of formula 15a may be prepared by coupling a compound of formula 19

0
/j?o’u\NH R o

Xy~ "OH
o 4 19

with a compound of formula 6



14a wth a conpound of forrmula 14 HN IT NH R6 14
For exanple by the procedure set out in WD 0236581. A
wa@ eovposTide of fornmula 19 nay be prepared by hydpol/gB2083/011848
of a conpound of formula 20 OO-NHRs O RZ 4 20 R4
for exanple in the presence28f- sodium hydroxide in a
sui tabl e sol vent such as nethanol advantageously at
an increased tenperature e.g. 50C. A conpound of
formula 20 may be prepargd by the reduction foll owed

by the treatnent with O of a gonpound of fornula
21 WD 2004/ 037796 PCT 03/ 7 -29 0"NO0 3 0 R
a 221 for exanple ﬁ th a suitable

reduci ng agent e.g. Sn a1 nert solvent such as
et hanol in the presence n acid such as HCl. Then

treatnment with Ac20 in gﬁ inert solvent such as THE
v,
for e?sgﬁ;?lg)% tﬂ%’pﬁ'&%ﬂyé lr%a g@n@ib équ: ﬁg;‘i&éﬂwt E‘Hg@ﬁpcﬁg-igﬁ% gn E’f” solvent
suchtalseti;thmgnatheoerpound of formula 22 ONO R3 10
A compound of formula 6 may be prepared by coupling a compound of formula 14,

R7
Halo\/©/
14,

with a compound of formula 14

For example by the procedure set out in WO 0236581.

A compound of formula 19 may be prepared by hydrolysis of a compound of formula 20

for example in the presence of sodium hydroxide in a suitable solvent such as methanol
advantageously at an increased temperature e.g. 50°C.

A compound of formula 20 may be prepared by the reduction followed by the treatment with
Boc,0 of a compound of formula 21



R2 22 wth PPh3CRACORCH3 in an inert solvent such as
tol uene and advant ageously at an increased

wo eovpesadare e.g. reflux. A conmpound of fornmul BCRRPI0AY011848
be prepared by the oxidation of a conpound of fornmula
23 ON4-0 RB OH 2 23 for-2ganple in the presence of
a suitabl e oxidizing agent such as M02 In a further
enbodi ment the invention also provides a process for
the preparation of a conpound of forrmula I, Il or
[11. A. A process vvher(éw’oa gogpound of formula I, I
or Ill is prepared by coupling 4 cgnpound of formula
4 RI0 4 Wth a conpoung drmuba 5 WO 2004/ 037796
PCT/ EP2003/ 011848 - 30- Alalg p Ra N Rs\ RaNI 5
RB wherein the synbd¥;s are as*defined above. For
exanple in the presence of 1suitable catalyst for

o SO SRR Al 4,80 ik Bt 8872 S8 By o
etharol ¢n the p0esens} of 3 arid sedtsamHEL. eTlipn teeatmamtosmttdAcO in an inert solvent

suchfa‘gr'mﬁl Qndd %c%\)a}ntggrér%t;léy gt] a} iEEr%ggéc?gn%raqgr%pé.&ﬂ%ﬂ@x.

conmpoun

A compound of formula 21 may be prepared by treating a compound of formula 22

O¢N+O R,

0

RZ
22

with PPh;CR4CO,CHsin an inert solvent such as toluene and advantageously at an
increased temperature e.g. reflux.

A compound of formula 22 may be prepared by the oxidation of a compound of formula 23
O\\N*'O R3
OH

2 23

for example in the presence of a suitable oxidizing agent such as MnO,

In a further embodiment the invention also provides a process for the preparation of a
compound of formula I, 1l or Ill.

A). A process whereby a compound of formula I, Il or lll is prepared by coupling a compound
of formula 4

ZY)
&

10

With a compound of formula 5



or Bu3Sn,,~ R 10 Wth a conmpound of forrmula 5. a3
Halo p RS Ni R7 RR RNc Il 5 a Re For exanple in
wo b@4psEsence of a suitable catal yst for exanpP@I/EP2003/011848
pal | adi um acetate in an inert solvent such as diglyne
and advant ageously at an el-@gated tenperature e.g.
140C. C). A Process where by a conpound of fornula I,
Il or 1ll may be prepared by coupling a conpound of
formula 11 Halo R2 &411 WD 2004/ 037796
PCT/ EP2003/ 011848 -31- with a conpound of fornula 12
OR5 NR7 R4 NR6 12 Reor exanple in the presence of a
catal yst e.g. pall g4 acet afle and a base such as
triethylam ne and i i nertgsol vent such
as DWF D). A Proc ongounid of formula |
is prepared by RPUPting R,CO Nad-vf~ fagnula 19 O

wherein the symbols are as defined above.
For example in the presence of a suitable catalyst for example palladium acetate in an inert
solvent such as diglyme and advantageously at an elevated temperature e.g. 140°C.

B). A process where by a compound of formula |, Il or Il is prepared by coupling a
compound of formula 3

ZR
3 10
or

10

With a compound of formula 5.

3
Halo 0 R5
XN
Q™
R; R, k‘/N 5
RB

For example in the presence of a suitable catalyst for example palladium acetate in an inert
solvent such as diglyme and advantageously at an elevated temperature e.g. 140°C.

C). A Process where by a compound of formula I, Il or Il may be prepared by coupling a
compound of formula 11

Halo



ANH RB OOH 2 19 wth a conmpound of formula 6 RS R~

HN N R6 6 for exanple in the presence of a suitable
wa@owmplodTige agent e.g. EDCI.HClI in an inert sol vVROI/EPROS/M1848

as di chl oronet hane. EXPERI MENTAL SECTI ON

Abbrevi ations: Ac20: Acetic3anhydride BOC

tert.-Butyl oxycarbonyl DCC. D cycl ohexyl -carbodiim de

DCM Di chl or omet hane WD 2004/ 037796 PCT/ EP2003/ 011848

a2 32 | - pyridin-4-yl-am ne DMVE:
with ‘1?‘%?& fé@ﬁ%%e DVE: N, N-Di net hyl formani de EDC :
(3- D net hyI am no- propyl ) -et hyl -carbodi i m de

hydrochl oride HC : ro loric acid HOBT:
Benzotri azol - 1- ol ium hydrRX| de NEt 3:

Tri et hyl am ne

R° 12

For example in the presence of a catalyst e.g. palladium acetate and a base such as
triethylamine and preferably in an inert solvent such as DMF

D). A Process whereby a compound of formula | is prepared by coupling a compound of

formula 19

with a compound of formula 6
RS
R7
HN
‘YN
R, 6

for example in the presence of a suitable coupling agent e.g. EDCI.HCI in an inert solvent
such as dichloromethane.

EXPERIMENTAL SECTION

Abbreviations:

Ac0: Acetic anhydride

BOC: tert.-Butyloxycarbonyl
DCC: Dicyclohexyl-carbodiimide

DCM: Dichloromethane



TBME tert.-Butyl-nethylether TFA: Trifluoro-acetic
acid THF:. Tetrahydrofuran Exanples: Exanple 1:
woR@©3HEThOr 0- 2- [(E)-3-[(R)-4-(4-f| uor obenzyl ) - 2eTrEPIvYS/O11848
i perazin-1-yl]-
oxopropenyl ] phenyl )-N - cyan@@uanl di ne a)
(E)-3-(2-tert-Butoxycarbonyl am no- 4-chl orophenyl’) -acry
lic acid nethyl ester NH2 OO O~ NH O ci 1 ci
DMAPE) - 3- ( 2-Bifieti-pyridih-arypamaiey| ) -acrylic acid nethyl
ester (Carli %&obert W; et at. J. Med. Chem
DME( 1993) %‘Pz)g' XPIANgs) (3.3 g, 15.6 mmol) in THF
DMF{ 63 nl) thN Dmme}mmﬁdb (BCOC) 20 (6 8 g 312 mml)
and refluxed for 4 hours. THF wa g?% ora ed an

EDClecond  (arRimsHyiamipeerspytreiylied %hy gchjor I).
Hcl: The mi xt uhrir¥ehlorftaied to 100 C for 18 hours.
Recrystal l'isatjon from TBMEJhexanes rendered the title
HOBIhrpound Benzesiegehts8ls  crystals (4.6 g; 94%. WO
NaoR904/ 037 784Hi &82@@3/ 011848 -33 1 H NWR (400MHz;
DVSO-d6) :_ 1. 46 9H); 3.72 (s, 3H); 6.58 (d, 1 H);
NEt:7 25 (dd, Tf@“mam"?ew (d, 1 H; 7.72 (d, 1 H; 7.82
Méd 1H teR §§{yl(rhébh lbtHdr NH). M5 (miz) El: 311 (M,
20); 238 (10); 255 {20) 180 (70); 152 (65). b)
TFAY(E) - 3- (2- rfluptorRaeYS e bony| ani no- 4- chl or ophenyl ) - acry
THFI 1 ¢ aci d fNAhQIrsfdrknNH O | OH ¢l cl
(E)-3-(2-tert-Butoxycarbonyl am no-4-chl orophenyl ) -acry
lic acid nethyl ester (4.6 g, 14.7 nmmol) was
di ssolved in MeCH (300 mM), 2N NaCH (11 m, 22 mmol)

and water (147 m)
Examples:

Example 1: N-(5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-
oxopropenyljphenyl)-N’-cyanoguanidine

a) (E)-3-(2-tert-Butoxycarbonylamino-4-chlorophenyl)-acrylic acid methyl ester

(0]
NH O
P . o’lLNH o
? o /@/\/‘L
cl 9
Cl

(E)-3-(2-Amino-4-chlorophenyl)-acrylic acid methyl ester (Carling, Robert W.; et al. J. Med.
Chem. (1993), 36(22), 3397-408) (3.3 g, 15.6 mmol) in THF (63 mi) was combined with
(BOC).0 (6.8 g, 31.2 mmol) and refluxed for 4 hours. THF was evaporated and a second
portion of (BOC),O added (6.8 g, 31.2 mmol). The mixture was heated to 100 °C for 18
hours. Recrystallisation from TBME/hexanes rendered the title compound as colorless

crystals (4.6 g; 94%).



added and stirred at 50 C for 1 hour. The clear
reaction m xture was concentrated to -150 i,
wa@edodiosizedd to pH 3 and extracted twi ce w th TBME/EF{ve3/011848
conmbi ned organi ¢ phases were dried over Na2SO4 and
evaporated to dryness to yr@Bd the title acid as
colorless crystals (3.8 g, 87%. c)
5-Chloro-2-[(E)-3-[(R)-4-(4-fl uorobenzyl)-2-net hyl pi pe
l ’ | 3H)CeE83E) TH)a% 28 (dd, 1H); 7.47
1H- NW{JGBM buo-BEpRIeRS L] BITOTY! A C6683d] AP 28 (dd, 1H)
(d, 1H); ¥M2\(d11H) 7.82 (d, 1H); 9.33 (bs, 1H, NH).
(E)-3-(2-tert-But oxycar bonyl am no- 4- chl or ophenyl ) - acry
lic acid (743 5mm|%)and_&§)-
MS (m/z) E!: fa1adwbb3a)zn313§ ()RR TZP) 18R (1D 132 (A1 ger,
Chri st oph- Stephan et al., W 0236581) (520 ny, 2.5
nmol ) were dissolved in CH2Cl 2 (25 nml), conbined with
EDCI HCI (480 ng, 2.5 mml) and stirred at room

RS ifo-4Jhforbienyh-aBrylit ¥éiyr e was
b) ?Ee(?gédyeﬁﬁﬁ G o s R b Ra Bl e "5
chrorrat ography (Si 02i EtQAc/ hexanes 25/75 to 35/65) to

yi eld theytitle conpound as colorless foaHn(l 0 g; 81
/@ 400|\/Hz DVSO-d6): 1.26 (d, 3H);l 1.45 (s,

, 2.13_(dd. 1H), 2. 67\O(d¥H1 H§
282(d B (bt, 1 H); 3.43 (d, 1 HNeSF204d,
1 H; 4, d1H);453(bs 1H,; 7. d, 1 H;
7.12 (d¥, 2H): 7.19 (dd, 1 H): 7.35 (dd,“2Rf: 7.45 (d,

1H,; 7.60 (d, 1 H; 7.73 (d, 1 H,; 8.81 (bs, 1 H).
M5 (nlz) ES+:. 488.2 (M+H, 100). d)
(E)- 3((E)te|3-8(.lmxmrh@ny4arntnp-dr@mf@mﬁnyb-@cryllc acid methyl ester (4.6 g, 14.7
mmoB[v&a@ alés&\%éf Y @Eﬁﬂeg@b M%NMQ P& aZD Rirholy %hbi-water (147 mi)

ropenone

added and stirred at 50 °C for 1 hour. The clear reaction mlxture was concentrated to ~150

ml, acidified to pH 3 and extracted twice with TBME. The combined organic phases were

dried over Na,SO, and evaporated to dryness to yield the title acid as colorless crystals (3.8

g, 87%).

) 5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-
oxopropenyllphenyl)-carbamic acid tert-butyl ester

A, S

Cl

(E)-3-(2-tert-Butoxycarbonylamino-4-chlorophenyl)-acrylic acid (743 mg, 2.5 mmol) and (R)-
1-(4-fluorobenzyl)-3-methylpiperazine (Hilger, Christoph-Stephan et al., WO 0236581) (520
mg, 2.5 mmol) were dissolved in CH,Cl, (25 ml), combined with EDCI.HCI (480 mg, 2.5
mmol) and stirred at room temperature for 6 hours. The reaction mixture was purified via



NC N\ dC

5-Chloro-2-[(E)-3-[(R) -4-(4-fluorobenzyl) - 2-net hyl pi pe
WO ami037796 Yl | - 3- oxopr openyl ] - phenyl ) - car bam cP@/EP2003/011848

tert-butyl ester (1.0 g, 2.05 nmol) was dissolved in

EtOH (4 m) and HG conc (4434.) and stirred for 30

m nutes at roomtenperature. The reaction m xture was

treated with a saturated solution of Na2CO3 and

oS b BT 35BS B B o

coloritsy F&fis (1.0 gy8¢%y the title conpound as vyellow
crystals (830 ng, 80% . 1 H NMR (400VHz; DMSO d6):

1.25 (bs, 3H); 1.95 (bs, 1 H; 2.10 (bs, 1 H); 2.68
1H-NMR zﬂodrd)Hz DMSO-dbY!, 126, 3M); 1A5((@SOH)L 1198 (dB. #H); £d3 (dd, 1H); 2.67

o, 15281 & s mi&s 11556 it & 19 a2 ey Th a2 s, 1h)

7.02 gdi 1mw,1z7(d482+¢)d¢,19:wa,,1m 335((dd, 2I-1)H)7,457(d5$H§d' 60L&, 3H); 7.73 (d,
H. M5 (mz) ES+: 388.2 (M

1H); Q@GAP%%% PCT/ EP2003/ 011848 -35 e)
N- (5- Chl or o- 2- [(E) 3-[(R)-4-(4-fluorobenzyl)-2-methylp
perazin-1-y

MS (Mﬁ%pé%lz](wlﬁ'é”nwg) N -cyanoguanidine N/ NHZ O N~NH
\ NN~ Il FHF Cd vN~/ v\ \ ONI C
(E) 3- (2- Ami no- 4-chl orophenyl )-1-[ (R) - 4- (4-f | uor obenzy
| )-2-net hyl pi perazin-1-yl]-propenone (116 ng, 0.3
d) mrEP)s (Qmmhl@M@lwra KehyB- 10%) -&-(ANTOrbbdTAyB- méwﬁb ﬁe@azm 1-yl}-

reflux in et hoxyet anol 2N HCl
addeeeEpwi se within 5 m nut es and the reactl on
m xture refl uxed

Q
OJLNH

5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyi]-phenyl)-
carbamic acid tert-butyl ester (1.0 g, 2.05 mmol) was dissolved in EtOH (4 ml) and HClconc
(4 ml) and stirred for 30 minutes at room temperature. The reaction mixture was treated with
a saturated solution of Na;CO5 and extracted with EtOAc three times. The combined organic
phases were dried over Na,SO, and evaporated to dryness to yield the title compound as
yellow crystals (630 mg, 80%).

1H-NMR (400MHz; DMSO-d6): 1.25 (bs, 3H); 1.95 (bs, 1H); 2.10 (bs, 1H); 2.68 (d, 1H); 2.83
(d, 1H); 3.10 (bs, 1H); 3.43 (d, 1H); 3.53 (d, 1H); 4.20 (bd, 1H); 4.60 (bd, 1H); 5.75 (s, 2H,
NH2); 6.55 (dd, 1H); 6.73 (d, 1H), 6.97 (d, 1H); 7.18 (dd, 2H); 7.39 (dd, 2H); 7.53 (d, 1H);
7.63 (d, 1H).

MS (m/z) ES+: 388.2 (MH+, 100).



for another 5 mnutes. The reaction m xture was poured

on a saturated solution of Na2CO3 and extracted with
WE@Ao319é ce. The conbi ned organi ¢ phases wer ePdI/ERZN03/011848

over Na2SO4, evaporated to dryness and purified via

chromat ogr aphy (Si 02, Et CAc/38BOH NH3conc 95/4.5/0.5)

to yield the title conpound as a solid (40 ng, 309%.

1H NVMR (400MHz; DMSO-d6): 1.28 (bs, 3H); 1.99 (bs,

e) 1|‘|l) -(5- éhib@o QgéEX 3]-[('(91)-4 %4 @Iﬁolog gé/bu(zdme%ywpér%z 5_3_))1%%_ 3100

moxoaroeenxllwenv_ﬂ) N}cyasogtsar(l@ne 1 H NH:; 7.16-7.28 (m
4H); 7.33-7.42 (m 2H); 7.47 (d, 1 H: 7.55 (d, 1 H);
7.93 (d, 1 H; 8.98 (s, 2H NH2). MS (mz) ES+: 455.2
( MH+, 100) [a]D = -66.2 O; c:O//Hin MeOH. Exanpl e

2

E) - 8=T(R—==4=>f 4up oberzyk) - 2 et hyI p
er azi - oxopropenyl ] phﬁér)r\aigj
N \I

“TNH g ) U Ne/ F\\ N/ F 0
WO 2004/ 037796 PCT/ EP2003/ 011848
(E) - 3- (2- Ami no- 4- chl orophenyl ) - 1- [(R) 4- (4 quorobenzy

- AT ARG - SR S mshlabige o sropenone
(116 mvgr @ 3rrafblyaed NaN(CijE(W& nﬁg )7) rﬁﬂbl)&véﬂ@ﬂé&edfw%ﬂuﬁ%éﬁh@?yethanol
essS an puri Vi a

5 S 55 s SRR Pk L i ohL s e

for artomeylsa’nﬁhutd%e The tré&tien MiURSwasS p QureWntéEiétggdﬁicg wuﬁ?j) of Na,CO,
S

DMSO- d6; 100 C
and rg@e? kygfh%/gc @ﬁr& cor]_lp,ped 2rgani¢ )ghasqg_uverezdr@@ p¥er Na SO,
evapotatel ; t02d8,51eé§1 and Igliifiet 9 (ci?!li?oma‘!o%&aph);3 (&4 SO\EI_&)O_]ACWeOH/NHaconc
95/45?0%)7t ggjfr(q:gtlesqunpoygggsecﬁg)hd 40Hng, 30/%}3 (d, 1 |-|) 7.40
(d, 1 H; 7.59 (d, 1 H); 765(d 1 H,; 7.93 (d, 1
: H,. NH). +: 430.2 (M, 100

1H-Nlﬁ%](ﬁ,8@3§6;(15ys,]o-geg 5'?2§ (bs, i}é}g.‘q)gg (bs, 1H); 2. 10((bs 1H); 26?8 (d, 1H);
2.85 (d, 1H); 3.00 (bs, 1H); 3.43 (d, 1H); 3.55 (d, 1H); 4.20 (bd, 1H); 4.60 (bd, 1H); 5.78 (s,
TH, NH); 7.16-7.28 (m, 4H); 7.33-7.42 (m, 2H); 7.47 (d, 1H); 7.55 (d, 1H); 7.93 (d, 1H); 8.98
(s, 2H, NH2). '

MS (m/z) ES+: 455.2 (MH+, 100).

[«]D =-66.2 % c = 0.5in MeOH.

Example 2: N-(5-ChIoro-2—[(E)-3-[(R)-4-(4-f|uorobenzyl)-2-methylpiperazin-1-yI]—3-
oxopropenyl]phenyl)-acetamide
i i

(o



Exanpl e 3:
N-(5-Chloro-2-[(E)-3-[(S)-4-(4-fluorobenzyl)-2-methyl p
WO p@raziee | -yl ] - 3- oxopropenyl ] phenyl ) - acet an BeT/BPEB0£N11848

~0Il~NFI NHHNaz-111 F A C N

, - (E)-3-(2- Am no-4-chl or ophesg/d ) - 1- [ (S) - 4- (4-f | uor oben
zyl ) -2-net hyl pi perazin-1-yl]-propenone (prepared in
anal ogy to the R-enanti omer above) (78 ng, 0.2 nmol),

3 fimirecciBeopfe P 1) A0 06 RS 2 it iR #4-fropenone
(78 migx P2r mmoRa d By 393rmg.ed Mmool apd fss0 4804 g, i 3 immbl)IWare) refluxed in
' : / ) . .
TS TG E81GEY 5 e LIS RO h o i v
chrog@tggraphiy- (S, (E100NeOHIINBIEané ; 9712 0/003): to lyigld thel fiti8lepmpound as a

whitdtodfh (Bima #0050 Sy 5 S0 (at 1 by B 48 (d, 1

H; 3.56 (d, 1 H; 4.15 (bd, 1 H); 4.55 (bs, 1 H);
1H-WJ§%§%§H£%§®{%&*9%§): %@s{éﬁﬁ ﬁ%gég?%z{gf&l 1H): 2.11 (s,
3H); R)68 (@, 38); (2085 (dL 1H); PG (bS\DHRG4S (B TTFDH3.55 (d, TH); 4.20 (bd, 1H); 4.58
o L EFRESA 805 04 A L4 10, g 608 o 0 7o

1H), 793CHI Bl 9B2[(SE)HNHY R) - 4- (4- f | uor obenzyl ) - 2- met hyl pi p
((e]r azi n-1-yl]-3-oxopropenyl]- phenyl)-urea 0 HZNANH O
NHZ OF N NFLI~-N\VI G\ C

MS ((2) ES+( 230\2i (Mbt+4100). or ophenyl ) - 1- [ (R) - 4- (4-f | uor obenzy
|') - 2- met hyl pi perazin-1-yl]-propenone (100 ng, 0.26
nmol ) and NaOCN (34 ng, 0.504 mmol) were stirred in

[c]DHO&I.q % cret 9.5amMeOkht er (10 nml) for 3 hours at room
tenperature. The reaction m xture was poured on 1N

Example 3: N-(5-Chloro-2-[(E)-3-[(S)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl-3-
oxopropenyllphenyl)-acetamide

) L. .

(E)-3-(2-Amino-4-chlorophenyl)-1 -[(S)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl}-propenone
(prepared in analogy to the R-enantiomer above) (78 mg, 0.2 mmol), NEt; (202 mg, 2 mmol)
and Ac,0 (204 mg, 2 mmol) were refluxed in THF (4 ml) for 8 hours. The reaction mixture
was evaporated to dryness and purified via chromatography (SiO,, EtOAc/MeOH/NH;conc
97/2.7/0.3) to yield the title compound as a white foam (50 mg. 58%).

1H-NMR (400MHz; DMSO-d6; 120 °C): 1.30 (d, 3H); 2.06 (dt, 1H); 2.10 (s, 3H): 2.20 (dd,
1H); 2.70 (dd, TH); 2.85 (dd, 1H); 3.20 (dt, 1H); 3.48 (d, 1H); 3.56 (d, 1H); 4.15 (bd, 1H);
4.55 (bs, 1H); 7.01 (d, 1H); 7.11 (dd, 2H); 7.23 (dd, 1H); 7.36 (dd, 2H); 7.59 (d, 1H); 7.60 (d,
1H); 7.75 (d, 1H); 9.38 (bs, 1H, NH).



NaOH and extracted with Et OAc tw ce. The conbi ned
organi c phases were dried over Na2SO4, evaporated to
waleon®sw@and purified via chromatography (Si 02PCT/EP2003/011848
Et OAc/ MeOH/ NH3conc 95/4.5/0.5) to yield the title
conpound as colorless crystdafs (70 ng, 63%. 1 HNWR
(400MHz; DMSO-d6): 1.29 (bd, 3H); 1.85-2.20 (bm 2H);
2.68 (d, 1H; 2.83 (d, 1 H; 3.10 bm 1 H); 3.43 (bt,
1 H; 3.53 (bt, 1 H); 4.20 (bd, 1 H; 4.60 (bd, 1 H);
6.28 (s, 2H, NH2 7.08 (dd, 1 H); 7.12-7.21 (m 3H);
MS (miZBES¢i4302 (MH+710. (d, 1 H): 7.68 (d, 1 H: 7.77 (d,
1 H,; 800 (d, 1H; 840 (s, 1 H. Ms(mz) ES+:
431.2gl\/l—|+ 100). [a]D=-64.6 0; ¢ = 0.5 in MeOH
[a]D Bx#5fp# & &&= 0.5 in MeOH.
(5-Chloro-2-[(E)-3-[(S)-4-(4-fluorobenzyl)-2-nethyl pi p
erazi n-1-yl]-3-oxopropenyl]- phenyl)-urea WO
2004/ 037796 PCT/ EP2003/ 011848 -38 NHH2ZN NHNF _ | \

\ ) -
exepid b3s{oidrol e forot e ¢ matniperazi. Ly oxopropenyl
phenyl)-utdanet hyl pi perazi n-1-yl ) - propenone (prepared in
anal ogy to the R-enantionmer above) (1G9 ng, 0.26 nmol)
and NaOCN (53 ng, 0.75 nmol) were stikred in HOAc (5
m )nmand @ ter (10 M) for 1 hour at "Foolli t enppr & ure. ¢
ok eactl gAni was_poured ,on a s areéan
Ld/ \;@rgnd extracted with OAC thie
ed organi c phases were dried over Na2SO4,
evaporated to dryness and the solid purifi ed vi a
recrystallisation from TBVME to render the t

(E)-3@rhAsainerd-aoropisingd 1 1eléR) Mﬂwp%errszrrgethslswa@w Mlrropenone
(100 gﬁggﬁ“’%@ 918’ ‘?@aoéN %94 (-eréo 599 mnfb|)8\5er% %)Qreﬁbim HEAR ; (55 ml) and
water] (1) ml)3fo53 @us a1 rppm t@mp@ra(hb'e Ttne Hyactwnaolxwa wap m)ured on IN
NaOﬁ'ﬁ% @ﬁrac@é with EtOAc twice. The combined organic phases were dried over
Na,SO,, evaporated to dryness and purified via chromatography (SiOz,
EtOAc/MeOH/NH; conc 95/4.5/0.5) to yield the title compound as colorless crystals (70 mg,
63%).

1H-NMR (400MHz; DMSO-d6): 1.29 (bd, 3H); 1.85-2.20 (bm, 2H); 2.68 (d, 1H); 2.83 (d,
1H); 3.10 bm, 1H); 3.43 (bt, 1H); 3.53 (bt, 1H); 4.20 (bd, 1H); 4.60 (bd, 1H), 6.28 (s, 2H,
NH2); 7.08 (dd, 1H); 7.12-7.21 (m, 3H); 7.38 (d, 1H); 7.40 (d, 1H); 7.68 (d, 1H); 7.77 (d, 1H);
8.00 (d, 1H); 8.40 (s, 1H).

S (m/z) ES+: 431.2 (MH+, 100).

[a]D =-64.6% ¢ =0.5in MeOH.

Example 5: (5-Chloro-2-[(E)-3-[(S)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl}-
phenyl)-urea



NH2); 7.08 (dd, 1 H); 7.12-7.21 (m 3H); 7.38 (d, 1

H; 7.40 (d, 1 H; 7.65 (d, 1 H; 7.75 (d, 1 H; 7.98
W@ 2go43H6 8.38 (s, 1 H. M5 (mz) AP+: 431. 2 POHEP2003/011848

90); 388.2 (50); 251.2 (100). [a]D = +63.6 0; ¢ = 0.5

in MeOH Exanpl e 6: -38-

N-(5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-nethylp

i perazin-1-yi]-3-

oxopropenyl]phenyl) N, N- di mathylsulfa de NH B .

HF C NCOC

(E)m3 ( 29Aniy no- 4- chl orophenyl) 1-[ (WY- 4”*(4 f Ijuofobenz
) - | A per 2 -1-yl one M
and ’g{ yI sul fam)yl chl orj, 83
were di sSolved in pyrldlne(2 m) and heated to
50 C for 12 hours. The reaction m xture was evapor at ed

to dryness, taken up in 2N NaOH and extracted with
(E)-3 BMEnlhwcmlorammnvwﬁﬂ(ﬁe@(@ﬂmmmzwbzmmlorwmm 1-yl}-propenone

s R oSO 8 ) AR oo,
0.75 (rissl) Wery Stirwsdrin HOAB (8 onl)3dnd) water (iteing fohé hout aéroom temperature.
The CO oundxtgi\%wng @o%?e? 95 Sa( %g%?aé%_\f ‘Q’of}:ﬂ@rg' }\Ié'b%nd e)fﬁacted with
EtONclecel Thd combif@d blganicl phdses warer@rigdsovet N}a;SQ.,,sﬁapQratedﬁo dryness
and E!?ezgc:;’lbiggurg%%m% %')c.@@?élli?sggénb TropbngyElgo ?é@éeb?%eltgg ;compound as

colorl‘és§2wetass(7m nhd); ;63%)38- 7. 43 (m 3H) 7.90 (d, 1 H; 7.93
(bs, 1 H; 9.80 (s, 1 H NH. M5 (mz) ES+: 495.2
(I\/H+ 100). Exanple 7:

1H-NMK 8400MHer; DRSO(E)- 3+.24 Rd, BH)A 4 18520 (e z 2H); - 268réd,hifp 2.83 (d,

11 SR 0 1 PR e 4D SR8 P4 60 (e, 1) 628 (s, 24

NH2); ilde\(dl, fH); 7.12-7.21 (m, 3H); 7.38 (d, 1H); 7.40 (d, 1H); 7.65 (d, 1H); 7.75 (d, 1H);
7.98 (d, 1H); 8.38 (s, 1H).

MS (m/z) AP+: 431.2 (MH+, 90); 388.2 (50); 251.2 (100).

[a]D = +63.6°% ¢ = 0.5 in MeOH.

Example 6: N-(5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yi]-3-
oxopropenyl]phenyl)-N,N-dimethylsulfamide
N’b‘NH

Mg — oo

(E)-3-(2-Amino-4-chiorophenyl)-1-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yi}-propenone

%

~

_)ullll

(50 mg, 0.13 mmol) and N,N-dimethylsulfamoylchloride (83 pl, 0.77 mmol) were dissolved in
pyridine (2 mi) and heated to 50 %C for 12 hours. The reaction mixture was evaporated to
dryness, taken up in 2N NaOH and extracted with TBME twice. The combined organic



N/ I F~1 ~NNC dC
(E)-3-(2- Am no-4-chl orophenyl )-1-[ (R) - 4-(4-fl uor obenzy

wo »00208mvdry| pi perazi n-1-yl]-propenone (100 ngPCOERH03/011848
nmmol) and NEt3 (0.22 m, 1.54 mmol) were dissolved in
THE (4 M) and treated Wit MS02C (60 I, 0.77 mol)
under stirring for 10 mnutes at room tenperature.
The reaction m xture was taken up in water and

extracted tw it h TBNE., The
phaseBrMEBcONs V41 Ve O YRl RS A0 PE8E UL chrpmatooraphy
(acetoflePhexBRENZBAQG GAT by yi¢IBithetitle Jdﬁhﬁ)und (Q1Gym| d5%haes a yellow foam.

di sul fonam de internediate (120 ng) as a colorless

foam The latter was dissolved in EECH (4.5 m) and

1H- NMRe(absmm DMSZJ\Jde;aOHi A74(05, BH); 198 (b8, MHp R 83 (kst 1HYcHS7 (bd, 1H);

272 (o BRRCL B8 6 RO TR Ot B Tt T3S B TIHRRR (s, 10 4.0

(bs, 1M)2385-Me5 emdBHRT. weus MBI S088-7eA8a(on r3)e d. aodddﬂylhegga (bs 1H);
and purified via chromatography (Si 02i TBME/ MeCH 10/ 0
9.80 (& THENR)- MeOH 9/1) to yield the title conpound as
ye!zlsowa oam (50 ng, 38% 1 H NVR (400MHz; DMSO- d6):
1. bs 1 (bs, 1H); 2.11 (bs, 1H); 2.68 (d,
MS(@’F@?Q:%@-%‘%W&‘ -~ 3.03 (bs, 1 H: 3. osH)(s, 3H);(
3.45 (d 1 H; 3.55(d, 1 H; 4.20 (bd, 1 H); 4.60
(bd 1 H; 7.15-7.23 (m 3H); 7.36-7.43 (m 4H); 7.82
H; 7.97 (d, 1 H; 9.76 (bs, 1 H NH. WO
Exan‘%w/ rﬂgﬁ éﬂfér&’ﬂ(@@qm-@&ﬂ%%enzéﬂa rfvéih(/lmpzeyazES%yl] -3-

0.0 0; ¢ =0.5in MOH
oxopreRemipRery)- Tetglé’@? ?fl’?ﬁ"'ﬁ'gﬁ di ne- 4- car boxylic acid

(5-chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-
met hyl - pi perazi n-1-yl ] - 3- oxo- propenylc} phenyl ) -am de

-I'"TON ONHO =
F
Y

' %/\/K
» N
\/O/ Cl

(E)-3-(2-Amino-4-chlorophenyl)-1-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yI]-propenone

(100 mg, 0.26 mmol) and NEt; (0.22 ml, 1.54 mmol) were dissolved in THF (4 ml) and
treated with MeSO,Cl (60 pl, 0.77 mmol) under stirring for 10 minutes at room temperature.
The reaction mixture was taken up in water and extracted twice with TBME. The combined

_)-uul

.

(o]

organic phases were dried over Na,SO,, evaporated and purified via chromatography (SiO,
TBME) to yield the disulfonamide intermediate (120 mg) as a colorless foam. The latter was
dissolved in EtOH (4.5 ml) and treated with 2N NaOH (4.5 ml) for 2 minutes at room
temperature. The mixture was poured on water and extracted with TBME three times. The
combined organic phases were dried over Na,SO,, evaporated to dryness and purified via
chromatography (SiO,, TBME/MeOH 10/0 to TBME/MeOH 9/1) to yield the title compound
as yellow foam (50 mg, 38%)

1H-NMR (400MHz; DMSO-d6): 1.28 (bs, 3H); 1.98 (bs, 1H); 2.11 (bs, 1H); 2.68 (d, 1H); 2.85
(d. 1H); 3.03 (bs, 1H); 3.05 (s, 3H); 3.45 (d, 1H); 3.55 (d, 1H); 4.20 (bd, 1H); 4.60 (bd, 1H);
7.15-7.23 (m, 3H); 7.36-7.43 (m, 4H); 7.82 (d, 1H); 7.97 (d, 1H); 9.76 (bs, 1H, NH).



F Cl1-1 1 ~N A mxture of 0.10 g (0.58 nmol)
1- Acetyl pi peri di ne-4-carboxylic acid, 0.25 g (0. 64
WOrn@ip3T7E) - PCT/EP2003/011848

3- (2- Am no- 4-chl orophenyl )-1-[(R)-4-(4-fl uorobenzyl)-2
- met hyl pi perazin-1-yl]-propggone, 0.13 g (0.70 nmol)
EDCI and 0.095 g (0.70 mmol ) HOBt in 10 mM DMF was
stirred at room tenperature for 16 hours. The crude
product obtajned_after addition of water and

MS (aiz) Estt 162 MRFo8®t hyl acetate was purified by RP-HPLC
to yield 68 ny (22 % of the desired amde. 1 H NWR
(400 MHZ, DNBO-d6 1.24 (br s, 3H), 1.45 (qd, 1H),

[G]Df'§Q°(Q1d3 919inMeCh_2 15 (m 4H), 2.01 (s, 3H),
2.50-2.74 (m 4H), 2.81 (d, 1 H), 3.08 (td, 1 H), 3.42
and 3.52 (AB-Sys., 2H), 3.87 (d, 1 H, 4.05-4.70 (m
3H), 7.16 (t, 2H), 7.17 (d, 1 H), 7.28 (dd, 1 H), 7.35

Exan{quéjB 12)52Q:et(l r?npé@iu(éjli clrb’é‘éfllc%cﬁ&S(cﬂloré—zf@%E) ﬂ(ﬁ?—ﬂ(@ﬂu&ro -benzyl)-2-

methyj piperazig(1r}-3- QXCHPTQPPGH}ZEJF%IY -2514¢ oni ¢ aci d
(5-Chloro-2-[(E)-3-{(B)-4-(4-fluoro-
benzyl ) - 2- met hyl - pi pér azi n- 1-yl ] - 3- oxo- pr openyl ] - pheny
|')-am de WO 2004/ 0 6 PCT/EP2003/011848 -41 NH, 0 =
O-i~NH N~/ FOIl '\ \ Na:,- FN/ NCC
(E)-3-(2- Am no- 4- crb lg;)pherg)yll 1
[(R) 4- (4-fl uorobenz I)-2 mst‘hyl pi_perazin-1
. -re di ssol ved in
rring at 0 Cwth
1- Met hyl i m dazol - 4-sul f onyl chl orld (51 ng 0.284 mmol)
The reaction mxture is stirred overnight at room

A mixtGERE DAY ©. 58 h'ﬁ%lﬁﬂh&&ﬂb»peﬁaﬁ&ﬁa&a%x?ma&@% 2%@@ 5®Fhmol) (E)-

m xture purif preparative HPL Cfﬂ ters

3(2 WU)*Dﬂc@ftlefﬁpwnM')é [;f?‘érdr(éﬁt’m?@e'w@%methy iRerazingryy- Pfqpenone
0.13 5*(@%53 n(:ﬂQ@'tﬂtbhl aam@@g &@?6 n'i?%ol) ﬂio%i‘ Il_ré % n?r*rDMF %a@%tn&é&i at room

tempggpturg fo816( la‘ours Zﬁ)e crydg graqasrct @}igmeq aﬁer(qggiltlop qféwatg and extraction
into e(mcelat@)was(ipu?@eé Qy RP-HPLC to yield 68 mg (22 %) of the desired amide.

1H-NMR (400 MHZ, DMSO-d6): 1.24 (br s, 3H), 1.45 (qd, 1H), 1.59 (qd, 1H), 1.78-2.15 (m,
4H), 2.01 (s, 3H), 2.50-2.74 (m, 4H), 2.81 (d, 1H), 3.08 (td, 1H), 3.42 and 3.52 (AB-Sys.,
2H), 3.87 (d, 1H), 4.05-4.70 (m, 3H), 7.16 (t, 2H), 7.17 (d, 1H), 7.28 (dd, 1H), 7.35 (dd, 2H),
7.50 (d, 1H), 7.58 (d, 1H), 7.89 (d, 1H), 9.84 (s, 1H).

MS (ESI+) m/z: 541 [M+H]+

Example 9: 1- Methyl-1H-imidazole-4-sulfonic acid(5-Chloro-2-[(E)-3-[(R)-4-(4-fluoro-
benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl]-phenyl)-amide



7.08 (m 2H) ; 7.18 (d,1 H); 7.32 (m 3H); 7.55(s, 1
H;7.58(d, 1 H; 7.64(s, 1 H; 7.66(s, 1 H; 9.8 (NH
wda 20d4/08/89¢ m z) ES+: 532. 1 (M+, 10099 . Exanpl e BOI/EP2003/011848
N-[5-(5-Chloro-2-[(E)-3-[(R) -4-(4-fl uoro-benzyl) - 2-net

hyl - pi perazin-1-yl]-3-o0x0- -41-
propenyl ] - phenyl sul f anoyl ) -t hi azol - 2yl] -acetamde N S
NH. FO-N | / 12 NF C \/N\/ --/ A\ 1 C

(E) - 3-(2- Ami no-4-chl orophenyl )-1-[ (R) - 4 (4-fl uorobenzy
|') - 2- net hyl pi perazi n-1-yl] - propenong- (99 69 ng, 0.26
mol ) were dissolved in pyrldlne(GN and treated

under sitirrg ngat 0O C wth

2- Ace, = -t hi azol sul foﬁyl chI (72

0.28 |) |on_mxture| ﬁ

ovef ni ght at room tenperature, thec ent ed
)

and the reaction mxture purified by preparat|ve HPLC
(Waters XTerra, H20-Acetonitrile gradient 20-100%

(E)- SB(QGBlrﬁino 44dhloraphenill) A0[0R)- 41347 ﬂ@cﬁo%ﬁﬁ&lﬁ@&ﬁ@tﬁ&@ Fatrih-1- H%rdpénone

(100 Q}q} %(@@ok\@vzer% %\gqﬁ c(i §1 r(yal nef& f_'ﬁ%) argtgt’r%a?_% gnggl_q)%rr %é) °C with
1 Me(HyﬁmdiazdrlM su’!fo&?lclﬁlmld (E|1 'ITHQOO 284}.r8moN, .TRE!) feadtiéhB ntildtre I stirred
overr@rgft cmm geml_ﬁérau;lre2 tpe Lﬁo vlerpt %ora{;e}_%%r@ thf%qa%c%%n@tge pyrified by

prepaitiveHRILG ANV atets XTEAE, WZ0-Aktohitril&yatsrg 204:00% ) .Yield : 32mg.
2- Oxo-i m dazol i di ne- 1- carboxylic acid

(5-Chloro-2-[(E)-3-[(R)-4-(4-fl uoro-
TH-NIIR 400MHZ: DRISQ-d6P89R KR21.28 {d, 8H)- Bo2Xw@-,r219pems (id P8 2.68 (bd,

1H); 3268 98y $h8 {YBHY Se6 s, 3H): 4.1 (bd, 1H): 4.5 (bm 1H); 6.92 (@, 1H):
7.08 (m, 2H) ; 7.18 (d,1H); 7.32 (m, 3H); 7.55(s, 1H);7.58(d, 1H); 7.64(s, 1H); 7.66(s, TH):
9.8 (NH, 1H)

MS (m/z) ES+: 532.1 (MH+,100%).

Example 10: N-[5-(5-Chloro-2-[(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-oxo-
propenyl]-phenylsulfamoyl)-thiazol-2yl}-acetamide

(E)-3-(2-Amino-4-chlorophenyl)-1-[(R)-4-(4-ﬂuorobenzyl)-2-methylpiperazin-1-yl]-propenone
(99.69 mg, 0.26 mmol) were dissolved in pyridine (6 ml) and treated under stirring at 0 °C
with 2-Acetamido-4-methyl-5-thiazolsulfonylchloride (72 mg 0.283 mmol). The reaction
mixture is stirred overnight at room temperature, the solvent evaporated and the reaction
mixture purified by preparative HPLC (Waters XTerra, H20-Acetonitrile gradient 20-100% ).
Yield : 46 mg.



ONHOF=F NI G L/ ~N d
(E)-3-(2- Am no-4-chl orophenyl )-1-[ (R) - 4-(4-fl uor obenzy

wo 2e02/08BD6 Y| pi perazi n-1-yl ] -propenone (100. OBPOTYEP2003/011848
0.387 mmol ) were dissolved in di chl oronmet hane (5 m)
and treated under stirringy Pn
2- Oxo- 1-i m dazol i di necar bonyl chl oride (89.8 ng, 0.580
nmol ) The reaction mxture is stirred overnight at
roomtenperature. The crystalline product fornmed is
filtered, washed with dichloronethane and dried under

1H- N'MR @@WzYmA@b d6729 1(2%8(d%H) Rt (td) RHYORNY: (s @i)B22137(dd 1H);

2.28 s, %gi) fﬁéé%ﬁ 1H2 %eg 6|§NII\{BIH7_§) W%ng:g@S 4988 @dg 1 )921 48 pm , TH);
6.92 XdHH); 3.0$Qm(i}? 7112'0m HY4L.2(m3 (MHBH); 36@d (m)72ﬁ)(d 3H98

( bd,” 2H); 4. 1 H; 4,68 (bs, 0 (d

H); 7.12 (m 3H) 746(bs 1 H; 758(m 3H) 765
MS(&JE’S#‘%OS@ZQW—%) H; 10.58 ( bs, 1 H,Nd). M

(m z) ES+: 500.2 (M, 58%; 173.1 (100% M (mz) ES

: 498.2 (MH, 13%; 534.2 (100% MO -); 612.3 (8%

M-CF3CO2-) WD 2004/ 037796 PCT/ EP2003/ 011848 - 43

Ex le 12; .
Examglq 31 GhPsp Buisazqidinest-pabpalic peid: Gufhiorpra-IE) tR-f-usro-
1 BHeny - lthio-N -
e i e R R i L R T R el
(E) - 3- (2- Ami no- 4-chl orophenyl )-1-[4-(4-fl uorobenzyl)-2
- net hyl pi perazi n-1-yl]-propenone ({00

NH, 0

(E)-3-(2-Amino-4-chlorophenyl)-1-[(R)-4-(4-fluorobenzyl)-2-methyipiperazin-1-yl]-propenone

il
}.
£
Q

(100.08 mg, 0.387 mmol) were dissolved in dichloromethane (5 ml) and treated under
stiring  with 2-Oxo-1-imidazolidinecarbonylchloride (89.8 mg, 0.580 mmol) .The reaction
mixture is stirred overnight at room temperature. The crystalline product formed is filtered,
washed with dichloromethane and dried under in vacuo .Yield: 172 mg (88 %). Melting point:
275-277 °C (uncorrected )

1H-NMR (400MHz; DMSO-d6, 396[K]): 1.38 (d, 3H); 2.6 (bs , 1H); 2.78 (bs, 1H); 2.92 (m,
1H); 3.18 (bs, 1H); 3.41 (m, 3H); 3.8 (m, 2H); 3.98 (bd, 2H); 4.25 (d, 1H): 4,68 (bs, 1H ):
7.0 (d, 1H); 7.12 (m, 3HY); 7.46 (bs, 1H); 7.58 (m, 3H); 7,65 (d, 1H); 8,0 (d, 1H); 10.58 ( bs,
1H ,NH).

MS (m/z) ES+: 500.2 (MH+, 58% ); 173.1 (100%)
MS (m/z) ES-:498.2 (M-H, 13% ); 534.2 (100% , M+CI-); 612.3 (8% , M+CF3CO2-)



ng, 0.51 mmol)(racem c; prepared in analogy to the
R-enanti oner above fromracemc 1-(4- fluorobenzyl)

wo 3owestyd pi perazin (Bol os, Jordi et al. J. MedP@HEPR003/011848
(1996), 39(15), 2962- 2970) in THE (5 M) was treated
under stirring with NaH (55%3n mneral oil, 40 ng,
0.8 mol) at roomtenperature foll owed 40 m nutes
| at er by di nethyl-N cyanodithi oi m nocarbonat (113 ny,

[/). " @3AC4 kO IZE u
Exargpglé gg“@g%-cﬂ&ﬁg; @’5 L‘gﬁ‘r Iiﬂodf M’%ﬁn&ﬁ Ih#é%%n ’ﬂgﬁ 3-oxopropenyl}-
pherghimetbylthib-Ni-cyand@neunedr ee ti mes. The conbi ned organic
phases were dried over Na2SO4, evaporated to dryness

and purified via chromatography (Si 02, TBVE MeCOH

100/0 to 98/2) to yield the title edhpound as a foam
(,150 O% 1H NVR (400MHz; O d6): 1.27 (bs,

:iz@rid) 2.12 (bs, 1Hy;™2.66 bj'\ 3H) ;
2.8 (bd, T H; 3 ; ;
(m (b 1(H> 4. 22 gM%Q@@fl

- 7.18 ( t, 7.28 (d, 1 H>7.36-7.53 (m 5H);
8.03 (d, 1 ;1042(bs 1 H NH. MS (nz) ES+:

6,
&Rk s Bhens PR T rerar B aIeY Ryl propepone (200
mg, @31 rrrrﬂel)(fﬂoeﬁu@)pm@an?mllm)érigogplhemd\ R—eaahﬂlml(%ﬂj;m? fﬂggBraEemlc 1-(4-
ot G4op ol ebet SRR G . 20
2970) iiro THE (_5an’@ewz|ai)a'eaﬂeddnided SMIBQiVﬁtﬁ\Zgagvﬁﬁ% Bzrai—hefa]roﬂz 40 mg, 0.8
our, t ol uene e e
mmoE ol ﬁf |) o%'?%gf qﬁ[“@?@é i oﬁ%zveé\%cﬁ naf™ '("g FV\fa% 26%y dimethyl-N-
cyanoditbnio)minncarbbnlain(31160m§5 0r#7) mmdemesmbbﬁdmmlxtﬂ'ﬂéewﬁb%ﬂlﬁ)@d under
argo%ﬂﬁ%n %E}%&"@g E?%%ehooeulgéfl(d‘r%oﬁutlon and e)gra%d w?h T%IVEE rhree times. The
combirigd- Srghdicarhiases derhted phezya, 5O} - évhporated to dryness and purified via

oo USGERTTSKL) TR BRI 0 o Bt o  foar

(150 RRgeB@%4).i oner above fromracem c 1-(4-fluor obenzyl )

- 3-net hyl pi perazin (Bolos, Jordi et al. J.Med. Chem

(1996), 39(15), 2962-2970) was added in toluene (0.5
1H-NMR) (400MHz; DMSO-d6): 1.27 (bs, 3H); 1.98 (bs, 1H); 2.12 (bs, 1H); 2.66 (bs, 3H);
2.68 (bd, 1H); 2.84 (bd, 1H); 3,00 (bs, 1H); 3.45 (d, 1H); 3.55 (bd, 1H); 4.22 (bs, 1H); 4.55

(bs, 1H); 7.18 (t, 2H); 7.28 (d, 1H); 7.36-7.53 (m, 5H); 8.03 (d, 1H); 10.42 (bs, 1H, NH).

MS (m/z) ES+: 486.3 (M+, 100).

Example 13: N-(4-Chloro-2-[(E)-3-[4-(4-fluorobenzyl)-2-methylpiperazin-1 -yl}-3-oxopropenyl)-
phenyl)-sulfonylurea

NH,

’ N7 T M
Jep A0y é’ \éﬁ

=]}




foll owed by 1IN NaOH (0.26 m; 0.26 mmol ). The reaction

m xture was stirred at 0 Cfor 1 hour, poured on
wowioen3dand extracted with TBVE three tinmes. ThBCT/EP2003/011848

conmbi ned organi c phases were dried over Na2SO4,

evaporated and purified via guomatography
(preparative HPLC, XTerra, RP18, 7m
acetonitrile/water followed by Si02 on EtQAc/ hexanes

Formiksarid 10 PRBRTIPE HOTeR, Br it Larrocaries RIEV sy with B200 fpr2 hours) in

U r
tolueﬁg%mq v%eisli/B Go@d:jég br%%ﬁns@ t¥d ,§6l§t1&119f Worogﬁf’@nyl |loé')}'ah%f;(22 ul, 0.26
i golgeqpe ®-39 ml)g_unggr §ttgr|ngl Th)a mixtpreowasg tpgt foq1 ours, henated to 40 0C

for 6dmuﬂuté9 tﬁaer55cc£o¢iad ]{po °é %f&@d(ﬁlﬂﬁ ami“no5.5 ﬁlgﬂufpbényl) 1-[4-(4-

fluorgb!)e@gylxa mqhybylper,az;gg (/lhgropgpgne ceoggmgdo 59 rpgnol) agemigidprepared in
analoég"')o tﬂe Qﬂeﬁé’ntlo%é'b above - 8 ( lk%%emilc H. (4%roﬂ¥ﬁzy‘lfﬂ 5—)nethy|p|perazm

(B°|°@5J@d| etv 9 QS\fe(dé?b%n I %1296)5%'3?15) (2062+295Phwen Agred in Bluging (0.5 ml)

folloviRtd @rg?gé@ﬂ'[(?‘zé Ml bo- %ngfgﬁpz iﬁ ']Gré ?:ﬂ gﬁéz%/"ﬁj sgﬁ%@ét 0 °C for 1

hour é?qm%% WAL Eﬁ\dp@rla]‘ateg Wit &9 Itinesh&hg cpmbinet arganic phases

weregdarlgg/ %\%; ;N%Sb&?\%%%%%#gﬁ%?z cN?fg chrém&togfdphi (pRparatife HPLC,

XTer(ap)RP3L8; 7pime raceBunitdirinatarfoligwesnbyn 5i@. omIESOAphexaries-8&i2 ity 10/0) to

yield ld %0@%& &%3? % et g\gengg%s}aﬁs%g Jrom tT]BIYIE/h xanes, fo_deliver the title

comp(omq.apglorlemstals (&9 mgt 16%W0 00/71535) (445 ng, 2.0
nol ) were dissolved in CH2Cl 2, conbined with EDCI. HCI
(384 ng, 2.0 mol) and stirred for 3 hours at room

1H- Nwﬁw@ﬂ&wr @Msmgs)r 28 (berBHii 186r216vtsn,H); 2i68ddviHY); 2.83 (d, TH);

2.97 (H3! PRI @p (ﬁé)gq 1R %{b X0 &%@%Hﬁéﬁ/ﬁ t. YB5: 7.16 (bs,

conp 'as” ¢ 'ess
2H, Nl'l:'i)l\lK/RB((ﬂ@@M-IZ 28 /B B)39 (ad 925H)§ BH3 @HIH), 17.85 (d, bi$d); 7.90 (d, 1H);

9.30 @) 1H AP (s, 9H): 2.30 (m 1H)

MS (m/z) ES+: 467.2 (MH+, 100).

Example 14: (5-Chloro-2-[(E)-3-[(2R,5S)-4-(4-ﬂuorobenzyl)-2,5-dimethylpiperazin-1-yl]-3-
oxopropenyl]-phenyl)-urea

a) (5-Chloro-2-[(E)-3-[(2R,58)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yI]-3-
oxopropenyl]-phenyl)-carbamic acid tert-butyl ester

ey A,

Cl




2.55-2.80 (bm 2H); 3.05 (bs, 1 H); 3.45 (bd, 1 H);

3.64 (bd, 1 H; 4.05 (bs, 1 H); 4.55 (bs, 1 H);
wQa 2094037720 (m 3H); 7.15 (dd, 1 H); 7.39-7.42 ¢on/ERIP3/011848

7.45 (bs, 1 H; 7.66 (d, 1 H; 7.89 (d, 1 H; 9.25

(bs, 1 H NH). M5 (mz) ES+45502.3 (M, 100); 446.2

90). b

EE)23- ()2-Arri no- 4-chl orophenyl ) - 1-[ (2R, 5S5) - 4- (4-fl uorob
(E)-3gg-§¥Nﬂhﬁsg€cix§le\létF8@|éi}xi/ﬁe{&ﬁ{&lgébﬁ&y&:%@m Ps@@Pe®OBEMYZ2.0 mmol) and
(28,583~ el fisrosobmnpyliER. Ssdimetiwlpipsyazing (MavupkeloBahy yi £t 2l 5V@ 0/71535)
(445 ?JCJ‘?' PhinfdAerd-dissthvied 3 @Fg@&,%?ﬁ%da with ED01 HC 882/ C2.0 mmol)

tert-butyl ester . nmol ) was
and gtised|foed hguist @H rpem %m%ﬁﬁ@turet r Ehigt dgagtioph midyreo w@s (purified via
chrorﬂ%t})?fa:ﬂhy 38id] BHbRESkaree PIB)! RREHARY Tt c%ohﬁ@fds' éUIbrIess foam
was - poured on a saturated solution of
(830 M9l 8&%dr acted with Et OAc twice. The comnbi ned orgam C
phases were dried over Na2SO4, evaporated to dryness
and purified via chronmatography (Si02, EtQAc/hexanes

1H-NMRS (409M121 )DMSOy4@| 0.95dbs.i 3H)e 128nibsuRH):ab 5@ (3.02H;: 2etfo(m, 1H);
2,55/ ?%93(8 /%H) 155 Oﬁ%‘god E’NSS(%S*@ b, QH954 éépgo %314) 4.55 (bs, 1H),
(181

7.097129, (m 3H) 7 (wl) 713SP-|7 423mgngc7451(b|s;)1H)47(Q§ S1H)1789 (d, 1H);
(bs, 1 ; 5.73 (s, 2H, NH2); 6.57 (dd, 1
925@33 1@ @E) 6.97 (d, 1 H: 7.18 (t, 2H): 7.41
(dd, 2H); 7 53 (d 1 H; 7.68 (d, 1 H. WO 2004/ 037796
R2 R4 (mz) ES+: 402.2 (NH+,
MS (%%E’ép g?%ég 1030%) 3562'?@) 0 in MeOH Exanple 15:
(5- ChIoroZ[(E) 3-[ (2R, 59) - 4(4f|uorobenzy|) 2,5-dim
et hyl pi perazi n-1-yl]-3- oxopropenyl]-phenyl)-urea NH2
= H2ZNNH N~/ | \ \ N~ F
b) (E)-3-(2-Amino-4-chlorophenyl)-1-[(2R,55)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-

1-yl]-propenone

Cl

—(_: "o

(5-Chloro-2-[(E)-3-[(2R,5S)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yl}-3-oxopropenyl]-
phenyl)-carbamic acid tert-butyl ester (830 mg, 1.65 mmol) was dissolved in EtOH (7 mi) and
treated with HClconc (7 ml) for 30 minutes at room temperature. The reaction mixture was
poured on a saturated solution of Na,CO; and extracted with EtOAc twice. The combined
organic phases were dried over Na,SO,, evaporated to dryness and purified via
chromatography (SiO,, EtOAc/hexanes 7/3 to 6/4) to yield the title compound as a foam (600
mg, 90%).

1H-NMR (400MHz; DMSO-d6): 0.95 (bd, 3H); 1.23 (bd, 3H); 2.25 (d, 1H); 2.55-2.70 (m, 2H);
3.03 (bs, 1H); 3.45 (d, 1H); 3.63 (d, 1H); 4.05 bs, 1H); 4.55 (bs, 1H); 5.73 (s, 2H, NH2); 6.57
(dd, 1H); 6.75 (d, 1H); 6.97 (d, 1H); 7.18 (t, 2H); 7.41 (dd, 2H); 7.53 (d, 1H); 7.68 (d, 1H).



A/ NA I f

(E)-3-(2- Am no- 4-chl orophenyl )-1-[ (2R, 5S) - 4- (4-fl uorob
we@emywi} 772 5- di et hyl pi pera-zin-1-yl]- propenoneCT/LPH03/011848

ng, 0.25 nmol) and NaOCN (34 ngy, 0.504 mmol) were

stirred in HOAc (5 mnm) andgster (10 m) for 3 hours

at roomtenperature. The reaction m xture was poured

on saturated Na2CO3 solution and extracted with Et OAc

i The ¢ [ organi ¢ phases were dried over
MS MQZ@? 4@23&%@8}0 dryness and purified via
' chrormt ography (Si 02, TBME/ MeOH NH3conc 97/2.7/0.5)
gl th ti onmpound as col orless crystals (60
[0‘10 Ydosit #PM@%"EMOM&; DVBO d6: 120 O): 1.01 (d,
3H) 1. 30 (d, 3H; 2.33 (dd, 1H); 2.78 (dd, 1 H);
3.05 (m 1 H); 3.41 (dd, 1 H); 3.51 (d, 1 H; 3.66 (d,
1 H; 4.00 (d, 1 H; 4.52 (bm 1 H); 5.86 (bs, 2H,
Exa )15 B-@Qor(odz EJB5[(2R, 894 (4dludrobendyl)-2, 57dithbtHyisiperddih-1-yl)-3-
rNbIB iq( S)B" [(HB[( : 1)-H)( 7.93 (%') 1H; gﬂigp% (bs, Vi
°X°Pi°ﬂﬂny' pheny f?’mz) ESI+ 445.2 (MH+, 100). [a]D =
-85.4 0; ¢ =0.5in MOH Exanple 16:
N-(5-Chloro-2-[(E)- 3[(2R 5S) - 4(4f|uorobenzy|) 2,5-d
i met hyl - pi perazin-1-yl]-3- oxopropenyl - phenyl) -

acet de 2004/ 037796 PCT/ EP2003/811 'ﬂf8 47= NH
ANH N~L 1 F -10 C
(2 -chlorophenyl) 1

[(2R 59) - 4-f| uorobenzyl) -2, 5-di rret hyl pi per zi n- 1

-yl ] - propenone (101 ng, 0.25 mml) NEt3 (252 ng, 2.5

nol ) and Ac20 (225 ng, 2.5 mmol) were refluxed in
(E)-3TREArbo-ghldropheényhaluf(2R, 5$}‘+e-(4-ﬂaﬁrbberr2yt)12$5-urnﬁethﬁﬁlpera-zm -1-yl]-

pronfiHR3 161 B PR oA e i) b A& Whone o
ml) and water(d0 ml) for 3 hours at room temperature. The reaction mixture was poured on
saturated Na,CO, solution and extracted with EtOAc twice. The combined organic phases
were dried over Na,SO,, evaporated to dryness and purified via chromatography (SiO,,
TBME/MeOH/NH,conc 97/2.7/0.5) to yield the title compound as colorless crystals (60 mg,
54%).

1H-NMR (400MHz; DMSO-d6; 120 °C): 1.01 (d, 3H); 1.30 (d, 3H); 2.33 (dd, 1H); 2.78 (dd,
1H); 3.05 (m, 1H); 3.41 (dd, 1H); 3.51 (d, 1H); 3.66 (d, 1H); 4.00 (d, 1H); 4.52 (bm, 1H); 5.86
(bs, 2H, NH2); 7.00 (d, 1H); 7.05-7.14 (m, 3H); 7.41 (dd, 2H); 7.66 (d, 1H); 7.68 (d, 1H); 7.93
(d, 1H); 8.07 (bs, 1H, NH).

MS (m/z) ESl+: 445.2 (MH+, 100).

[«]D =-85.4% ¢ =0.5in MeOH.

Example 16: N-(5-Chloro-2—[(E)-3-[(2R,5S)-4-(4-fluorobenzyl)-2,5-dimethyl-piperazin-1-yI]-3-
oxopropenyl]- phenyl)- acetamide



as a yellow sh foam (100 ng. 90% . 1 H NWVR (400MHz;
DVSO-d6): 0.95 (bs, 3H); 1.28 (bs 3H); 2.12 (s, 3H);
wQ@2a8/08t96 1 H); 2.64 (bs, 1 H); 3.05(bs, 1 H)PCBEBD03/011848
(bs, 1 H); 3.50 (d, 1H); 3.65 (d, 1 H); 4.05 (bs, 1
H; 4.60 (bs, 1 H; 7.18 (7. H); 7.30 (dd, 1 H);
7.42 (dd, 2H); 7.60 (d, 1 H; 7.68 (d, 1 H); 7.94 (d,
z) ES+: 444.2 (M,

1 H,; 9.92 (s, 1H NH. M (
100). [a]D=-87.00; ¢ =0.5in MeOH._ Exanple 17:
N-(5-Chloro-2-[(E)-3-[(2S, 5R) - 4- (4- fll,?kobenzyl) 2,5-d
i mewhyl -9i perazin-1-yl] - 3- oxopropenylg&%@
M%\@L@/[stm 4- (4-fluog zyl)%;
t hyl pi per ai n-1-yl]-3- oxopropenyl] - yI) car amc
\

acid tert-butyl ester Ok NH ONH \ I/ d
/" VN \

(E)- 3((§)Ar?ﬁn8-§-{r§cg{5pr%%8>2‘|¥[?é §§f¥ I(@ﬂb&ﬁ}%éﬁﬁﬁjﬂ-amwgﬁéﬁ%ﬁh-yl]-

propgridRe 1)1 mg( @.25 Imroolh iNfrtz @5}2 g, 2-Simmt)-andoAger (325 mg, 2.5 mmol)

were %@}E@ﬁt@f ﬁ&@ Z{ér 5 ﬁé@@( 4q%}é9c@%%ézﬁ§é a@vggé}é{e%% Zj%ﬁ\ess and

purified siachramiatograghi? (SiQ,, Tc&MEIMeé)iH/MH‘s 87/2030. 3HG!yi€l® 8+ titlg, compound
%HJ[I t d for 3 hours at room
asafé@p\nﬁ(;gﬂg{) 'Pé h§ ?(Se‘%\ tion mxture was purified via
chromat ogr aphy (Si 02, Et CAc/ hexanes 2/8) to yield the

e | BpFPIDENRD 88, SEUEE50) AT D, P 3 s o 204

(bs, BH) 3.08(b301Ks 3.30Hps, 1H)38.501(, 1) 3.652d,551)24.86 (hrtH) 24450 (bs, 1H);

7.18 ﬁbg% g%a)(d&jﬂbg ?%igd fp'ﬁﬂ S0 A e Phn c{’%)%ﬁ?ﬁ (¢, %1870.02 s,

1H,NHyd, 1 H): 7.39-7.42 (m 2H); 7.45 (bs, 1 H): 7.66 (d,
1 H: 7.89 (d, 1 H: 9.25 (bs, 1 H NH. M (mz)
ES+: 502.2 (MH+, 100); 446 (80). [a]D = +73.00; ¢ =

MS (rh/z) ESr: ABCRI(MH+, 100).

U"B.

uﬂ|

[a]D =-87.0% ¢ =0.5in MeOH.

Example 17: N-(5-Chloro-2-[(E)-3-[(2S,5R)-4-(4-fluorobenzyl)-2,5-dimethyl-piperazin-1-yl]-3-
oxopropenyl]-phenyl)- acetamide

a) (5-Chloro-2-[(E)-3-[(2S,5R)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yi]-3-
oxopropenyl}-phenyl)-carbamic acid tert-butyl ester

LA, A,

c H

(E)-3-(2-tert-Butoxycarbonylamino-4-chlorophenyl)-acrylic acid (595 mg, 2.0 mmol) and
(2R,58)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine (Mavunkel, Babu J. et al., WO 00/71535)



b) (E)-3-(2-Am no-4-chl orophenyl)-1 _ _
-[(2S,5R) - 4- (4-fl uorobenzyl) -2, 5-di net hyl pi perazin- 1

wo giopopriepenone 40lNH ONH2 \ N\ N/ F C | PAI/EP20bB/A11848
I 1/ INNV T d
(5-Chloro-2-[(E)-3-[(2S, 5R)--48-(4-fl uorobenzyl)-2,5-dim
et hyl pi perazi n-1-yl ] - 3- oxo- propenyl ] - phenyl)-carbam c
acid tert-butyl ester (830 ng, 1.65 nmol) was

s i) B R LA SR L 8020 v

and stiscedirfer \Ahimumlat gdomntesnpssiatureat Bk geaationomidireNava&€QBurified via

vl 16 EI0AR LS A0 i AP om0 s ror

(840m918p%r)| fied via chromatography (Si02, EtOAc/hexanes
7/3 to 6/4) to yield the title conmpound as a foam (580
ng, 87%. 1 H NWR (400MHz; DWVMSO-d6): 0.95 (bd, 3H);
TH-NMR $4Q0MHz; SYSOAE)S 95 (s, FH), 2.255(b3, 38),(1$0 2$/)9H); 2.383(m, 1H);

2.5 2 (g 2 208 s 13480015 040, Th 40 g 0.5 (os, 11
7.09- FI)ZO (6, 'Bﬁl) (A15 a1 H),6.3877.@4d ,(m]12H);;7.45 (b8, {H), 786)(d, THY42.89 (d, 1H);
dyy2 7.53 (d, 1 H; 7.68 (d, 1 H. M5 (mz) ES+:
9.25 {fg5 16k, . 100). WD 2004/ 037796 PCT/ EP2003/ 011848
-49- [a]D = +95.0 O; c:1.0)i2l(\/|z(]f—||. c)b y-2, 5-d
< A - 35 S5R) - 4- (4-fl uorobenzyl) -2, 5-
MS ('%bré?%?%%gl@yi[*gﬁ@yﬂéé—ﬁ)‘oxopr openyl ] - phenyl ) -

acetarride NHzZ ANH \ \ N F N~/ F~I1TAN~I C d

4-chl orophenyl ) -1-[(2S,5R)-4-(4-fl uorob
[a]D gn%ﬁ? Am&?ﬁMe[@Dpl pePa- zin-1-yl]-

b) (E)-3-(2-Amino-4-chlorophenyl)-1-[(2S,5R)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-

1-yl}-propenone

A
Neaneleg NeaaeVeg

(5-Chloro-2-[(E)-3-[(2S,5R)-4-(4-fluorobenzyi)-2,5-dimethylpiperazin- 1 -yl]-3-oxo-propenyl}-
phenyl)-carbamic acid tert-butyl ester (830 mg, 1.65 mmol) was dissolved in EtOH (7 ml) and
treated with HClconc (7 mi) for 30 minutes at room temperature. The reaction mixture was
poured on a saturated solution of Na,CO; and extracted with EtOAc twice. The combined
organic phases were dried over Na,SO, evaporated to dryness and purified via
chromatography (SiO,, EtOAc/hexanes 7/3 to 6/4) to yield the title compound as a foam (580
mg, 87%).

TH-NMR (400MHz; DMSO-d6): 0.95 (bd, 3H); 1.23 (bd, 3H); 2.25 (d, 1H); 2.55-2.70 (m, 2H);
3.03 (bs, 1H); 3.45 (d, 1H); 3.63 (d, 1H); 4.05 bs, 1H); 4.55 (bs, 1H); 5.73 (s, 2H, NH2); 6.57
(dd, 1H); 6.75 (d, 1H); 6.97 (d, 1H); 7.18 (t, 2H); 7.41 (dd, 2H); 7.53 (d, 1H); 7.68 (d, 1H).

MS (m/z) ES+: 402.2 (MH+, 100).



propenone (101 ng, 0.25 mmol), NEt3 (252 ng, 2.5 nmol)
and Ac20 (255 ng, 2.5 mmol) were refluxed in THE (5
worego40s179@ hours. The reaction m xture was evapor/BPBO3/011848
to dryness and purified via chromatography (Si02,
TBME) to yield the title comM®ound as a yell owi sh foam
(100 ng. 90% . 1H NWVR (400MHz; DMBO-d6): 0.95 (bs,
3H); 1.28 (bs 3H); 2.12 (s, 3H); 2.28 (d, 1H); 2.64
(bs, 1 H); 3.05(bs, 1 H,; 3.30 (bs, 1 H; 3.50 (d, 1
H; 3. 85 (d, 1 H,; 4.05 (bs, 1 H; 4.60 (bs, 1 H);
[«]D7= 195.0t"; cSH)QIrWMG@H(dd 1 H; 7.42 (dd, 2H); 7.60 (d,
1 H; 7.68 (d, 1 H; 7.94 (d, 1 H; 9.92 (s, 1H NH).
M5 (mlz) ES+: 444.2 (M, 100). [a]D = +87.0 0; c =
c) 0.8-(5-€hkeaR-[(Ex3(BBSR)#-(4-fluorobenzyl)-2,5- dlmethylplperazm 1-yI] -3-
(5= 2R - 4- (4-fl uorobenzyl) -2, 5-dim
et?}xg?pol%%gwﬁggéf% gﬁtg%‘% oxopropenyl ] - phenyl ) -urea NH,
HZNNH f \ N/ FNF QI , ~NI | ~N\ c WO

2004/“&377 CT/ EP2003/ 011848 -50 J\NH
(E) - MILVE orophenyl)-1_ J\
- [& R) - 4% \mobenzyl )-2,5-di nmg pi per > Z*,?@/

yl]- propeno e (101 ng, 0.25 nmol) and NaOCN (34 ny,
0.504 mmol) were stirred in HOAc (5 nl) and water (10
m) for 3 hours at roomtenperature. The reaction

(E)-3(R¥ArHine-4EHiord phiés)- B[(2S sao-ur(atﬂedrouaa@mz S-aliméthyipiparaszin-1-yl]-

propinecd T hD g il AR (B2, 20 AR AT [ g2 mmob

wered8filixed fih frHECtS\hhlyide BrruRs, Jae sgdtion Eﬁl)ﬁﬁr,e was evaporated to dryness and

7/0.5) .to.yield the tifle .
puriig i ARG, (5o TENIS 8o 4t e comBoynd 3 @ ylpyish foam
(100 GAQ O DI\/SOd6 120 ©: 1.01 (d, 3H); 1.30 (d, 3H);

2.33 (dd, 1H); 2.78 (dd, 1 H); 3.05 (m 1 H); 3.41
(dd, 1 H; 3.51 (d, 1 H); 3.66 (d, 1 H; 4.00 (d, 1
1H- NN)R (460MHZ lIDMSO-dd):; 0@58(6s IH 5123|'(bs BH¥)2127(§3(3H6d22&w,,1H) 2.64

(bs, w; g.{)ﬁébs 7&5;‘33 §0H¥bs 1H); %éod% 15@3 65 (d6QHS 405“& 1HY; %50 (bs, 1H);
7.18 (t, 3H); 7.30 (dd, 1H); 7.42 (dd, 2H); 7.60 (d, 1H); 7.68 (d, 1H); 7.94 (d, 1H); 9.92 (s,
1H, NH).

MS (m/z) ES+: 444.2 (MH+, 100).

[«]D =+87.0°% ¢ = 0.5 in MeOH.

Example 18: (5-Chloro-2-[(E)-3-[(2S,5R)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yl]-3-
oxopropenyl]-phenyl)-urea

oy —— T



(d, 1 H; 8.07 (bs, 1 H NH). M5 (mz) ES 445.2 (M,
100). [a]D = +86.2 ; ¢ = 0.5 in MeOH Exanple 19:
WOR@©3NETIOr 0- 2- [ (E) - 3-[ - 4- (4-f | uor obenzyl) - pi pRCHEPI80I611848
yl ]-3-oxopropenyl ] -phenyl)- acetam de a)
(5- Chl or 0- 2- [ (E) - 3- - 4- (4- 1%%0r obenzyl ) - pi per azi n- 1-yI
] - 3- oxopr openyl ] - phenyl )- carbamc acid tert butyl
ester 40NH40INH/ F V' \ GHN I / A ~N\ |1 d

(E)- 3((E)Ar3m62u érfvdrbpti?éﬁyqxwzs BR yl(amumbénmmwphahwbipemzm- -yl)-

|
oo bt S5 B e e s e
ml) aRPWatdih0 APFONB hdurd afm%h') teyperatlies $hé V&i:tlom PniitieGvas poured on

and stirred at roo e eratu or 18
SaturpiEA R H-Go AOKIP ETPLEX A WUNELRAS buife oA BPEIBRG organic phases
were(&ié?ﬁovéitl%@o t @vyp&btédt faed hééseaﬁdJ pRAfed vias cltromfatdgeaphy (SiO.,
796 PCT/ EP2003/.011848

TRt 0.5 BB s e o S s 60 o
70%yH) ;3. 51 (s 2H); 3.60 (bs, 2H); 3.71 (bs , 2H);
7.13-7.21 (m 3H); 7.26 (dd, 1 H); 7.37 (d, 1 H; 7.39
(d, 1 H); 7.48 (bs, 1 H; 7.64 (d, 1 H); 7.89 (d, 1
1H- NN})R (S00RHZ DMEos; Mo °CME .61 )3HES1 304d 231); @\33Kdd1ABY);. 2.78 (dd,

TH), ?955 (3 49 Adhda IER B3 bsh d Y1 3:66.(d 1K) A4-89 (b A EYehd9 (Bt H): 5.86
(bs, %ﬁ)q}mﬁ Fo% (] 1H)p 7 @BEN 0 em AgH); W1 Nl 2H); F.66/4d,\1H)N7.8B (8, 1H); 7.93

(d. 1i5 B BF.0tB-NRE) - 3- [ - 4- (4- 1 uor obenzyl ) - pi per azi n- 1-yl
] - 3- oxopr openyl ] - phenyl)-carbam c acid tert butyl
nmol ) was dissolved in EtOH (7 nl)

ester é330 7
MS (@) B 84524V 100G cons (7

[0]D =+86.2°% ¢ = 0.5 in MeOH.
Example 19: N-(5-Chloro-2-[(E)-3-[-4-(4-fluorobenzyl)-piperazin-1-yl]-3-oxopropenyl]-phenyl)-
acetamide

a) (5-Chloro-2-[(E)-3-[-4-(4-fluorobenzyl)-piperazin- 1-yl]-3-oxopropenyl]-phenyl)-
carbamic acid tert butyl ester

e Aoty
o . Vel

Cl

(E)-3-(2-tert-Butoxycarbonylamino-4-chlorophenyl)-acrylic acid (150 mg, 0.5 mmol), 1-(4-
fluorobenzyl)-piperazine (98 mg, 0.5 mmol) and EDCILHCI (96 mg, 0.5 mmol) were dissolved
in CH,Cl, and stirred at room temperature for 18 hours. The reaction mixture was purified via
chromatography (SiO,, EtOAC) to yield the title compound as a white foam (150 mg, 63%).



m) for 30 mnutes at roomtenperature. The reaction

m xture was poured on a saturated solution of Na2CGO3
waea4extrv@act ed with Et OAc twi ce. The conbi ned PCTJEP1003/011848

phases were dried over Na2SO4, evaporated to dryness

to yield the title conpoundb4s a yellow foam (240 ngy

91 %9. 1 H NWR (400MHz; DWMSO-d6): 2.38 (bs, 4H); 3.51

(s, 2H); 3.59 (bs, 2H); 3.68 (bs, 2H); 5.75 (s, 2H,

1H—NM§2 4?%%& gfgb gé)”h 486(s7§ngZ’ 38l {dy; 4ﬁ @5((% 294 366 (B3 2H); 3.71
(bs , B); P37 2E¢m; 35)12@(@9; tH): 17037)(01 &b-l) 736 @ 19 .55 65, 1y 7.64 @,

0 -[-4-(4-fluorobenzyl)-piperazin- 1
1H); %ﬁd qﬂ&x%g? eny -phenyl)- acetamide NH2 JINH \ \

N((~f\\N/ \/N\V 1A I / ON\ I O
éE% (mw @&hl orophenyl ) - 1-[4- (4-fl uorobenzyl)-p
|p razin- Ff penone (75 mg, 0.2 nmol), NEt3 (202
ng, 2.0 mmmol) and Ac20 (204 ng, 2.0 mmol) were
A5 - - - one
D bl EEte et Tt AL RAelSB e piperazin; -y propen

m xture was evaporated to dryness and purified VI a
chroma ography (Si 02, EtOAc/ MeOH NH3conc 95/4.5/0.5)
toy& title conpound as coIorIe crystals (40

(bs 4 %sv(,@)ws 60 (bs, 70 Mﬂo

7.157. 5(m 3H); 7.30 (dd, 1H); 738(dd 2H); 7.58
(d, 1H); 7.62 (d, 1 7.92 (d, 1 ;989(3 1 H,

H);
(5o |E) T <%zﬂgyr°§e o eaérer'uorvﬂal%%%ﬁ?@%‘i’aﬁ% Bhycqrogpic aci
tert blityBeSt80@330 mey) Y. 7 mpdutnyas dissolved iNBtOH K2 MiJH-and treated with HClconc (7
mi) for 30 minutes at room temperature. The reaction mixture was poured on a saturated
solution of Na,CO; and extracted with EtOAc twice. The combined organic phases were

dried over Na,SQ,, evaporated to dryness to yield the title compound as a yellow foam (240
mg 91%).

1H-NMR (400MHz; DMSO-d6): 2.38 (bs, 4H); 3.51 (s, 2H); 3.59 (bs, 2H); 3.68 (bs, 2H); 5.75
(s, 2H, NH2); 6.55 (dd, 1H); 6.73 (d, 1H); 7.00 (d, 1H); 7.18 (t, 2H), 7.38 (dd, 2H), 7.53 (d,
1H), 7.64 (d, 1H),

MS (m/z) ES-: 372.2 (M-H, 100).

) N-(5-Chloro-2-[(E)-3-[-4-(4-fluorobenzyl)-piperazin-1-yl]-3-oxopropenyl]-phenyl)-

acetamide

NH,

1,
Yoo — oo

(E)-3-(2-Amino—4~chlorophenyl)-1-[4-(4-ﬂuorobenzyl)-piperazin-1-yl]-propenone (75 mg, 0.2
mmol), NEt; (202 mg, 2.0 mmol) and Ac;O (204 mg, 2.0 mmol) were refluxed in THF (4 mi)

Cl



F\ N/ A\ N~/ 1 Cd xvN\ I O I ~N

(E)-3-(2- Am no- 4-chl orophenyl )-1-[4-(4-fl uorobenzyl)-p
WO p@razi’ee 1-yl ] - propenone (80 ng, 0.215 mmol ) PEr@EP2003/011848

NaOCN (29 ng, 0.43 mmol) were stirred in HOAC (5 m)

and water (10 ml) for 2 hows at room tenperature.

The reaction m xture was poured on 2N NaCH and

extracted with Et OAc twi ce. The conbi ned organic

for ehases. Wee dactish OvRiurdlaik@e evamyatear & edryhessdratde ysrified via

eSS SR ITAREE SR8 981y i e i, compouna 3

comr{é@g@@@@h@@rﬁ@l@%)ess crystals (40 ng, 50%9. 1 H NWR
(400MHz; DVBSO-d6): 2.40 (m 4H); 3.52 (s, 2H); 3.60
(s, 2H); 3.70 (s, 2H) 6.26 (s, 2H, NH2); 7.08 (dd,

1H- Wﬁg obgm?r DV L8): B (s, 73HH62 @0 bs, ?Aﬂ), 3.6388 ZH); 310)(bs, 2H); 3.70
(bs, 2Hb 2)1% 25 ( ,13,H)297(7394§13 1%b§')38éggn%»ﬂ)e%25§ «d, ’IH{\@GZ me) 7.92 (d,

1H); 6/8b-(8- 114 -Nfpl or 0- 2- (4- hydr oxy- 1- met hyl pi peri di n-4-yleth
ynyl’) - phenyl | - 1-[(R) - 4- (4-
fl uorobenzyl) - 2- met hyl pi perazi n-1-yl ] -propenone WO

MS (R@ﬁ%l?@@ HQ’EJ E6H003/ 011848 -53 a)

3-(2- Brono 4-chl orophenyl ) -acrylic acid nethyl

ester Br Br C C | 2-Bronp-4-chl orobenzal dehyde

(Boegesoe, Klaus P. et al ., J. Med. Chem (1983),

26(7@, 935-4 ?
Example R@xpcdreors (ﬁt—*?w‘r(éﬁ@PFqbﬁﬂé%{ﬂP'Bﬂéé'ﬁh‘oY'l %Hé%’%e@"]g“eny')
urea3l. 6 nmmol ) were refluxed in toluene (143 nm) for

hour. The reaction m xture was cooled and purlfled

vi a chromat ography (Si 02, acetone/ hexanes 5/95) to

yield the title conmpound as colorles crystals (4 8

g, 61%., NVR (400MHz; DNVBO- d6) : w, ao ( 6 48
(d, 1 ro—q—ee—ed*l
7 el

(E)-3-(2-Amino-4-chlorophenyl)-1-[4-(4-fluorobenzyl)-piperazin-1-yl]-propenone (80 mg,
0.215 mmol) and NaOCN (29 mg, 0.43 mmol) were stirred in HOAc (5 ml) and water (10 ml)
for 2 hours at room temperature. The reaction mixture was poured on 2N NaOH and
extracted with EtOAc twice. The combined organic phases were dried over Na,SO,,
evaporated to dryness and purified via chromatography (SiO,, EtOAc/MeOH/NHzconc
95/4.5/0.5) to yield the title compound as colorless crystals (40 mg, 50%).

1H-NMR (400MHz; DMSO-d6): 2.40 (m, 4H); 3.52 (s, 2H); 3.60 (s, 2H); 3.70 (s, 2H); 6.26 (s,
2H, NH2); 7.08 (dd, 1H); 7.13-7.20 (m, 3H); 7.36 (dd, 2H); 7.68 (d, 1H); 7.78 (d, 1H); 7.97
(d, 1H); 8.41 (s, 1H, NH).

MS (m/z) ES+: 417.2 (MH+, 100).

Example 21: (E)-3-[4-Chloro-2-(4-hydroxy-1-methylpiperidin-4-ylethynyl)-phenyl}-1-[(R)-4-(4-
fluorobenzyl)-2-methylpiperazin-1-yl}-propenone



M5 (mlz) El: 276 (M+, 20); 245 (20); 195 (100); 136
(55), 99 (50), 74 (80). b)

W@ E)04/83772 Br ono- 4- chl or ophenyl ) -acrylic aci d BPCIDEP1003/011848
Cl OCI OH (E)-3-(2-Brono-4-chl orophenyl)-acrylic
acid nethyl ester (6.8 g, 1834 mmol ) was dissolved in
MeOH (175 m) and treated with 2N NaOH (13 m; 26
nmmol ) and water (87 ml) for 1 hour at 50 C. The
m xture was acidified wwth 2N HCl (15 m) and
extracted wth TBME twi ce. The conbined organic

a) p(E;}sqs Breme-4dchierdpberet)-ddadis@didanethg\gstarat ed t o dryness
to yield thegtitle conpound as a solid, which was

recrystallls 2d_§ r om TBME/ hexanes to yi elfd th title
conpound a | oF | ess—crystals (44 g, o'H NVR
(400MHz; dé): 6.62 (d, 1 H); 7.5 d, 1 H; 7.80

(d 1 H: 7.90 (d, 1 H; 7.95 (d, 1 H: 12.8 (bs, 1
M5 (mz) ES-: 261 (MH, 100). WO 2004/ 037796

2. Brdﬁghgﬁ%g&% g&%@ﬁ@ch@%&% naus P et al . J. Med. Chem. (1983), 26(7)
935-47) 4(6(3g, f28:omutednanyd )mahwcwwpyllpeﬂwbnnmhewlqmpkwm(10 54,
31.6 F‘B\&&Q ée %ﬂu%’b E’ to}w\ﬁeglre o(%hée r'w fa_r a10rr‘° “gh% Eead:ﬂ?% ngxture \{gs cooled
and purified viarothrermatograghy (&O&kcgton@fhexam F)/Qé)rtd yield the tltle compound as
- log [)-3- et hyl Hi |
coor e e i o obabsat) (3. 17 g0 15
nol ) were dissolved in CH2CIZ (150 M) and stirred at
1HNEE oM BRSOy 350 Bo dhshae (ERD"7 SR S8 B, 110 765

(d, 118 7)72t(d el d the title conpound as yellowi sh crystals
(5.3 g, 78%. 1 H NVR (400MHz; DMSO d6): 1.26 (bs,
3H); 1.86-2.20 (bd, 2H); 2.65 (d, 1H); 2.82 (d, 1H

MS (m/z) El: 276 (M+, 20); 245 (20); 195 (100); 136 (55), 99 (50), 74 (80).

b) (E)-3-(2-Bromo-4-chlorophenyl)-acrylic acid

r Br 0
xN 4 -
Ct 1

(E)-3-(2-Bromo-4-chlorophenyl)-acrylic acid methyl ester (6.8 g, 17.4 mmol) was dissolved in
MeOH (175 ml) and treated with 2N NaOH (13 ml; 26 mmol) and water (87 ml) for 1 hour at
50 °C. The mixture was acidified with 2N HCI (15 ml) and extracted with TBME twice. The
combined organic phases were dried over Na,SO, and evporated to dryness to yield the title

compound as a solid, which was recrystallised from TBME/hexanes to yield the title
compound as colorless crystals (4.4 g, 90%).

1H-NMR (400MHz; DMSO-d6): 6.62 (d, 1H); 7.55 (dd, 1H); 7.80 (d, 1H); 7.90 (d, 1H); 7.95
(d, 1H); 12.8 (bs, 1H).

MS (m/z) ES-: 261 (M-H, 100).



2.98 (d, 1 H); 3.42 (d, 1 H,; 3.
(bd, 1 H); 4.43-4.68 (bd, 1 H);
w@ ego4d3 ¢ 7.37 (dd, 2H); 7.53
H; 7.83 (d, 1 H; 8.03 (d, 1
(100); 451.1 (MH+, 80). d)-54-
(E)-3-[4-Chl oro-2-(4-hydroxy-1
- met hyl pi peri di n-4-yl et hynyl ) -phenyl ]-1-[ (R)-4-(4-
fl uor obenzyl) - 2- et hyl pi perazi n-1-yl]-propenone N HO
ri~ \\ N~/ FF ctlI /I, ~-N\V 11 C
(E) - 3-(2-Brono-4-chl orophenyl)-1-[ (R
) 14 k AR -2lnhéth e@ﬁm 1-
Y R T A L Vg D r vy A i e
Pgiliragenem@) 2 (62 ng; 0.088 mmol) and DI PEA (2 m)
added, foll owed by 4-ethynyl-1-nethyl pi peridi n-4-ol
(Exploratory Library; 124 ng; 0.88 mml), Cul (68 ny

53 (d, 1 H); 4.08-4.20
7.17 (t, 2H); 7.28

(dd, 1 H); 7. 70PCTEPD03/011848
H; Ms (mz) AP+: 453.1

0. 35 mml) and Cs2CO3 (290 ny; 0.88 I) anci heat ed
WO 20G4/ Q37796 PCT/ EP2003/011848 - gv
m nu °t eaction m xture wasg, orat edyN

ME, filtered and purified via chronatography

(Si 02; TBWME/ MeOH NH3conc 95/5/0.5) to yield 230 ng of

a yellow foam which was further purified via
-3@2-Bﬂﬁﬁ@t4tdhﬁ>rbiﬁieﬁy()-)ﬂfmlt acid 3229, 19mmol) and EDCLHCI (2.87 g, 15

5 B VLSS o el s TR 403, wo

023659!\45@ ¢I§g, m&n@u wére&ﬁss(odled HHEH, I, B0(rl) an@ Bljiredlatydom

temp%fﬂswe 4 é§ r("Hfs 7 ﬁf 'éaft'BB #Z"Bgre Vﬁﬁ)““’@edi%'a%a‘"%itgéﬁas’ﬁ’é (392
EtOA(:)h@xanlas @m to §|eﬁﬂth(eb“tle cdmbbundlasyeliowish trydtals 6.56, 18%). 1

H: 4.13 (bd, 1 H; 4.54 (bs, 1 H); 5.06 (bs, 1 H,

OH); 7.12 (t, 2H); 7.20 (d, 1 H); 7.38 (bt, 2H); 7.43
1H- NMRG(AodMH)z, DMS@ZdtS)d 1.%6 (ru)s 3H); 79642120 (bdtHpH); 2.@51(d bel); 2182 (d, 1H);

2.98 @, 4 542 W 19: 353 (o 1P % 6% 50 ) Ih; 488868 @8 1#h: P17, 20
7.28 (d, 1H); 7.37 (dd, 2H); 7.53 (dd, 1H); 7.70 (d, 1H); 7.83 (d, 1H); 8.03 (d, 1H);
MS (miz) AP+: 453.1 (100); 451.1 (MH+, 80).

d) (E)-3-[4-Chloro-2-(4-hydroxy-1-methylpiperidin-4-ylethynyl)-phenyl]-1-[(R)-4-(4-
fluorobenzyl)-2-methylpiperazin-1-yl]-propenone

. N

(E)-3-(2-Bromo-4-chlorophenyl)-1-[(R) )-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]propenone
(200 mg; 0.44 mmol) was dissolved in diglyme (1.5 ml), PdCI2(PPh3)2 (62 mg; 0.088 mmol)
and DIPEA (2 ml) added, followed by 4-ethynyl-1-methylpiperidin-4-ol (Exploratory Library;
124 mg; 0.88 mmol), Cul (68 mg; 0.35 mmol) and Cs,CO3 (290 mg; 0.88 mmol) and heated



Exanpl e 22:
(E)-3-[4-Chl oro-2-(4-hydroxy-1-nethyl pi peridin-4-yleth

wq@ g3 pbenyl 1 - 1-[ (S) - 4- (4- PCT/EP2003/011848
fl uor obenzyl) - 2- et hyl pi perazi n-1-yl ] -propenone N Br
OHO\ \ N /Il FIlI O Cl -dssNv Il \' \ N~I C ("'"IN
Was prepared in analogy to the R-enantioner above and
yielded the title conpound as a vyellow foam (88 ng,

to 137080§er0 125%@%&,( TR%W%%%P%%% %é&(pﬁatec} éﬁsr{ t i TBME, filtered

and pyridied ylal-ghromat@gra(pby (8ide; TBMEMEDH/NI:QNcRBY 0@ 49 yidld)230 mg of a

yeno% d?o%{n‘ E&?m.cé ks (énﬁg fq?que ' i (%%Paréﬂﬁ)( Piﬁvlr Af%%rga P18, 7um,

acetdfjitrilebvdlér) tdodeliver tHe ti@ellcompowd (176 mg B %) As 20slighitly dellolv;foam.
7.38 (bt, 2H); 7.43 (bs, 1 H); 7.47 (d, 1 H; 7.79 (d,
1 H; 7.81 (bs, 1 H. WM (mz) ES+: 510.3 (MH, 100).

1H- NMRE@(DMHZSDW%-EG;WMOS[MEB&H) 1:84Gbt, RH);01.84 @3 28);,2.08 (bt,

1H); 222 Ba yha o8 (& ash 8BS 24 2,60 b, 215 279 (hoh A& Saufbel. 1H)
3.20 gbty1h): 314r7y(b tHhh 8rbgl (- 1H); G RB- (bd 1H); 4.54 (bs, 1H); 5.06 (bs, 1H, OH); 7.12

(t, 2|-§) £ 5074 YRHOPSBTN 2P 7R BY! RPF LT kb Y1618 AR MG, 1H).

1- Methyl -4-((E)-2-tributyl stannanyl -vi nyl)-piperidin-4

- 0 . 4- Et hynyl - 1- net hyl pi peri di n-4- ol
MS (T@&%ﬁr §?%?)§Mﬁ+bqﬂ_gq)y 3.34 g; 24 mmol) and
PdCl 2( PPh3)2 (337 rTg O 48 mmol ) were di ssol ved and
sti replln cooledinavvater bath to 18
[0dD x50 h: C&° %g%%agg 28.8 nmol ) was added
dropwi se within 3 mnutes. The reaction mxture was

stirred at roomtenperature for 4 hours, poured
directly on a colum of Si02 and chromat ographed

Exanf{pR mqewe@mb&oaawyero&y 1tRe@bipéRdinidhBethydyEphenyl]-1-[(S)-4-(4-
fluorocbenPy?) E me%ylplperazm -1-yl]-propenone

tz
e
-
-

it \/@F
c N

Was prepared in analogy to the R-enantiomer above and yielded the title compound as a
yellow foam (88 mg, 78%).

1H-NMR (400MHz; DMSO-d6; 120 °C): 1.32 (d, 3H); 1.84 (bt, 2H); 1.94 (bd, 2H); 2.08 (bt,
1H); 2.22 (bd, 1H); 2.24 (s, 3H); 2.38 (bt 2H); 2.60 (bs, 2H); 2.70 (bd, 1H); 2.85 (bd, 1H),
3.20 (bt, 1H); 3.47 (d, 1H); 3.56 (d, 1H); 4.13 (bd, 1H); 4.54 (bs, 1H); 5.06 (bs, 1H, OH); 7.12
(t, 2H); 7.20 (d, 1H); 7.38 (bt, 2H); 7.43 (bs, 1H); 7.47 (d, 1H); 7.79 (d, 1H); 7.81 (bs, 1H).

MS (m/z) ES+: 510.3 (MH+, 100).



greenish oil (3.45 g; 33%. 1H NVR (400MHz; DWMSO- d6):
0.88 (m 15H); 1.30 (m 6H); 1.40 (m 2H); 1.50 (m
wW®2H04/0372960 (m 2H); 2.15 (s, 3H); 2.27 (bt, 2MT/ER04£011848
(m 2H); 4.33 (s, 1H, OH); 6.03 (d, 1H); 6.11 (d, 1
H. M5 (mz) ES+: 432 (MH,.58500). b)
(E)-3-[4-Ch| oro-2-[ (E) - 2-(4- hydroxy- 1- net hyl pi peri di n-
yI) vi nyl ] -phenyl]-1-[ (R)-4-(4-
Renz I - hyl pi perazi n-1-yl]-propenone N O
[“]DHO RO %’ RS\ PP e G b 2obar 637706
PCT/ EP2003/ 011848 -57
(E) - 3-(2-Brono-4-chl orophenyl ) -1
-[(R)-4-(4-fl uorobenzyl)-2-net hyl pi perazin-1
Exampié P81 (EpSHa+Chlor6Z200E A2 4-RydtéxyrTadethyasipleridin-4-yl)-vinyl] Cf)henyl] -1-[(R)-

met 2-tribytyl stannanyl - vi nyl i peri
+-(a-figiopapig) Ao Bararimel Y RN a 2ol ved | h Hi b yme. (5
m) and heated to 140 C. Pd(QAc)2 (400 ng; 1.77 nmmol)

eI bl b gfiahebeP el cacti on

m xture was heated at 140 C for 5 mnutes, filtered,
evaporated and purified via chromat ogr aph Si 02;

TBME/ MeOH NH3co 0/ 10/1 to 80/20/2) t d 230 ny
of a brown foa i ch vva—l_f'hs ur er i Vi a

preparative (XTerra, RP18,
acetonitrile/water) to deliver the t|tIe conpound (43
ng; 19% as a slightly yeIIowfoam 1 H NVR (400MHz;

4- Eth%ﬁq Seirvbegihiaspr tpldfatonsLipraty 34 36! o€ ol o PaciPPhy),

(337 8id); ;0.48 whinad). vidre (digsoliell ; anﬂ stifred kildTHlE (DO nid), 6olebdn aJwater bath to

18 0§|) M]ﬁ? 2%113%%‘-’_67 & inkpl(gSSBD c&lfj Ma%é%de%drggw%g W:h’il ;minutes. The

reactﬁnZﬁlxt@da was blirred &. r8?o’m(tdmpérdﬂ)re fér. 49|_40Lﬁrd,, polréd dlractlit:%n(at column of
SiO, %F%ghr(%g‘wza%oérgghedl (%Ac/he?&ilme ’95%78.5) Zo' éegiivgp theltitL_aD compound as a

greenish oil (3.45 g; 33%).

1H-NMR (400MHz; DMSO-d6): - 0.88 (m, 15H); 1.30 (m, 6H); 1.40 (m, 2H); 1.50 (m, 6H);
1.60 (m, 2H); 2.15 (s, 3H); 2.27 (bt, 2H); 2.40 (m, 2H); 4.33 (s, 1H, OH); 6.03 (d, 1H); 6.11
(d, 1H).

MS (m/z) ES+: 432 (MH+, 100).

b) (E)-3-[4-ChIoro-2-[(E)-2-(4-hydroxy-1-methylpiperidin-4-yl)-viny|]-phenyl]-1-[(R)-4-(4-
fluorobenzyl)-2-methylIpiperazin-1-yl]-propenone

o o



1 H; 7.71 (d, 1 H. M8 (mz) ES+ 512.3 (M, 100).

[a]D=-48.0 0; ¢ = 0.5 in MOH Exarrple 24.

W@ E)04837796 Chl or o- 2-[ (E) - 2- (4- hydr oxy- 1- met hy| pP@EEPZ031011848
4-yl)-vinyl]-phenyl]-1-[(S)-
4- (4-fl uorobenzyl) - 2- et hyl.gizper azi n- 1-yl ] - pr openone N
Br HO&;, O C ~-N\V I I '\ N/ Il F O V Nv Was
prepared and purified in analogy to the R-enantioner

e A e A0 o ST By S e

(200 (nalg; G4h ; mﬂ:oﬁ%r(dbml-méllhyl -4- (E)?Btr(dutylstﬂhl)anylamﬂw -gipeéridin-d+d) (370 mg,
0.88 m%o]l) \& du%%d( Bélgh&% (53@)@% te2d @%%mcgﬁjg%éz (dbo mg; 1.7
mmob)) ;was B%sélded in Kdiglyrde 426 (i, an]:i bblded4dﬂcﬁ)vﬁ§ms underHstirhd within 15

minuéé-?-f@éybs ?@ﬂgug wa%ée%eéfr%ﬁo V§)f20§ i O ?ﬁeref %aporated and

purifiéd ln%_ értromatd)graphyZ(&Qgi d, BME/MeDl—VNB&:@dCQO/ﬂ]H) to BO%{Z() do yield 230
mg ok g Brawy {(pAm. Whig) Was{lupisr DUslid ya preparaing 1P (LR, RP18, 7um,

acetdritAleRater? B deliver the title com ound (43 mg; 19%) as a shghtly yellow foam.
4-(5-Chloro-2-[(E)-3-] 4- (4-fluorobenzyl)-2-nmethylp

I perazin-1-yl]-3-
1H- NM%MO@M'dyMJ@dJ% I12<o H&ﬁw 32 @, m«qf osz rqb@em)dnrm (bt, @#)b2.08 (bt,
1H); Rz ' b8, 5 22518, 3 Y0 B lm, 217220 (baC THS: 255 (b 1HY; 3.21 (b,
1H); 3.48 (d, 1H): 3.57 (d, 1H): 4.14 (bd, 1H); 4.16 (bs, 1H, OH); 4.53 (bs, 1H): 6.29 (d, 1H):
6.87 (d, 1H); 6.94 (d, 1H): 7.12 (t, 2H); 7.28 (dd, 1H); 7.39 (dd, 2H): 7.48 (d, 1H); 7.66 (d,

1H); 7.71 (d, 1H).
MS (m/z) ES+: 512.3 (MH+, 100).

[a]D =-48.0% ¢ =0.5in MeOH.

Example 24: (E)-3-[4-Chloro-2-[(E)-2-(4-hydroxy-1-methylpiperidin-4-yl)-vinyl]-phenyl]-1-[(S)-
4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-propenone

Feaaeles - TN oy

N

Was prepared and purified in analogy to the R-enantiomer above and yielded the title
compound as a yellow foam (49 mg, 29%).

1H-NMR (400MHz; DMS0-d6; 120 °C): 1.32 (d, 3H); 1.62 (bd, 2H); 1.78 (bt, 2H); 2.08 (bt,
1H); 2.21 (bd, 1H); 2.22 (s, 3H); 2.40-2.51 (m, 4H); 2.70 (bd, 1H); 2.86 (bd, 1H); 3.21 (bt,
1H); 3.48 (d, 1H); 3.57 (d, 1H); 4.14 (bd, 1H); 4.16 (bs, 1H, OH); 4.53 (bs, 1H); 6.29 (d, 1H);



Il i ~-NI N'1i1 FNOCQ d
(E) - 3- (2-Brono- 4-chl orophenyl )-1-[ (R
WO 2004037794 uor obenzyl ) - 2- met hyl pi per azi n- 1- yl | ppPOPEPZINE011848
(200 ng; 0.44 mmol) was dissolved in diglyne (1.5 m),
PdC12(PPh3)2 (62 ng; 0.088 1hfbl) and DIPEA (2 m)
added, followed by 4-ethynyl-1-tert
but oxycar bonyl pi peri di n-4-ol (Kath, John Charles et
: . A AR43) 7.0 250 2My, 7.98 66, M) ¥.30Ql, 2193 70aB (d0 1By, 7.66 (d,
6'873%0?';)\'/\%%0&4@% (39%; 0§88mn?ml) Sgd he)zt ed (to . (
TH): 730 (@ 3 25 ninutes. The reaction m xture was
evaporated, taken up in TBME, filtered and purified
vi a chromat ography (Si 02i acetone/ hexanes 2/8 to 3/7)
MS (ff\ﬂz)ﬁ%'liéﬁ-‘mﬁﬂ‘b* 6%60)3 yel | ow brown foam which was
further purified via preparative HPLC ( XTerra, RP18,
7m acetonitrile/water) to deliver the title conpound
[«]D (2667 Ay; ¢ STHP indMe@Hs| i ght |y yel | ow foam 1H NWVR
(400MHz; DWVSO-d6; 120 C): 1.30 (d, 3H); 1.44 (s, 9H);
1.71-1.78 (m 2H); 1.90- 1.97 (m 2H); 2.07 (bt, 1 H);
2.22 (dd, 1 H; 2.70 (bd, 1 H; 2.82 (bd, 1 H); 3.21

1 . - . . R . i ,
Bl P54 (gniere 1) UR-Pug Alyop ey 2 fpthiipierasiy 1301
oxoprypeng]-gaenylathynyl)t4-hydHpxypipetiding-dedcarbaxylic acig fert butylestey

7.35-7.45 (m 3H); 7.51 (d, 1 H; 7.79 (d, 1 H; 7.80

(s, 1 H; M (mz) ES+: 596.2 (M+, 100). WO

2004/ 037796 PCT/ EP2003/011848 -59- :[>|6ﬁ~EP= -42.6 ; ¢ =

0.5 in MOH Exanple 26: N

(E) - 3-[ 4- Chl or o- 2- (4- hydr oxypi peri di n-
- 1p[ (R 4+(4- o

nyl] |
fluor | piperazin-1:yl ] - pf operfone
-'~g,mm$ HOI | F N @\/@/F

(E)-3-(2-Bromo-4-chlorophenyl)-1-[(R) )-4-(4-fluorobenzyl)-2-methylpiperazin-1-ylJpropenone
(200 mg; 0.44 mmol) was dissolved in diglyme (1.5 ml), PdCl(PPh;), (62 mg; 0.088 mmol)
and DIPEA (2 ml) added, followed by 4-ethynyl-1-tert butoxycarbonylpiperidin-4-ol (Kath,
John Charles et al., WO 0044728) (150 mg, 0.66 mmol), Cul (68 mg; 0.35 mmol) and
Cs,CO; (290 mg; 0.88 mmol) and heated to 130 °C for 25 minutes. The reaction mixture was
evaporated, taken up in TBME, fitered and purified via chromatography (SiO;;

| et hynyl) - phe

acetone/hexanes 2/8 to 3/7) to yield 174 mg of a yellow-brown foam, which was further
purified via preparative HPLC (XTerra, RP18, 7um, acetonitrile/water) to deliver the title
compound (106 mg; 39%) as a slightly yellow foam.

1H-NMR (400MHz; DMSO-d6; 120 °C): 1.30 (d, 3H); 1.44 (s, 9H); 1.71-1.78 (m, 2H); 1.90-
1.97 (m, 2H); 2.07 (bt, 1H); 2.22 (dd, 1H); 2.70 (bd, 1H); 2.82 (bd, 1H); 3.21 (bt, 1H); 2.28-
3.37 (m, 2H); 3.48 (d, 1H); 3.56 (d, 1H); 3.63-3.71 (m, 2H); 4.14 (bd, 1H); 4.55 (bs, 1H); 5.34
(s, 1H, OH); 7.12 (dd, 2H); 7.21 (d, 1H); 7.35-7.45 (m, 3H); 7.51 (d, 1H); 7.79 (d, 1H); 7.80
(s, 1H);

MS (m/z) ES+: 596.2 (MH+, 100).



NI N C LN\ I I/ C LI N
4-(5-Chloro-2-[(E)-3-[(R) -4-(4-fl uorobenzyl)-2-nmethylp
WO p@raziee 1-yl ] - 3- oxopr op- enyl ] - PCT/EP2003/011848
phenyl et hynyl ) - 4- hydr oxypi peri di ne- 1- car boxylic acid
tert butyl ester (80 ng, 0.-F®-mol) was disolved in
CH2CI 2/ TFA (4 m; 1/1) and stirred at 0 C for 30
m nutes. The reaction mixture was evapor at ed, taken
up in TBME and washed with 2N NaCOH The organi c phase
was dried over Na2SO4, filtered, evaporated and
[a]Dy7F eA2fedl cth@ 5t MeOHonpound as yel | ow foam (63 ng,
95% . 1H NWR (400MHz; DWVBSO-d6): 1.25 (bs, 3H); 1.58
(bt 2H); 1.85 (bd, 2H); 1.95 (bs, 1H); 2.07 (bs, 1
H,; 2.61-2.72 (m 3H); 2.79-2.90 (m 3H); 3.31 (bs, 1

ExanZB ¢ gg (Ei 3([QJC}IB|orBDZ-%13hy'§i?o>&/€rpeﬁdlhmryletﬂyr}@ dH@ﬁyli-]I [hﬁt)r4 4

fluoroglzenznl) ziynetrrylleer@am-&yl Fopenare: 7. 50 (m 2H) 98 (d
1 H; 800 (d 1H. M5 (nmz) ES+ 4962(I\/I—H, 100).
[a]D =-47.7 0; ¢ = 0.5 in MeCOH Exanple 27:

(E) - Brc[*e" (3- Am no- 3- net hyl but -1 -ynyl - chI orophenyl]-1
-[(R) -A#=Y 4-f 1 uorobenzyl) -

2-nmeth [ per azin-1-yl]-propenone WO 208Q4/ 037796
PCT/ Ef52| 03/011848 -60 f NN NI~ F _ \"o | NF C | /
~N\ | /N =N F j\
(E) - 3- mo:44-IcHl or ophenyl ) - 1- [(R) @Q
- 4- (4-1 1 uor obenzyl ) - 2- met hyl pi per azi yl ] propenthe

(200 ng; 0.44 mmol) was dissolved in dlglyme (1.5 m),
PdC12(PPh3)2 (62 ng; 0.088 mmol) and DI PEA (2 )
4-(5-Gtibewt2- lﬁﬁﬂﬁ[mbﬂ(bﬂudmnemﬁyh’é-’tmythpipmmgyﬂﬂﬂﬁfrwp(w enyl}-

ol g ¥ 5By B 8, 0 ¥ v

disolVdtinr @« A 1(# xilut/d) aad stivethet @@ dor 3Giknutep The MEBMIGN mixture

ves TR, ARED R B R R SRR 28 pose e

driedf @@mNaybO; Hilteresls ebaparated qndryi¢ldextithei titlepcampouadi ascyaibw@oam (63
mg égé/:';)e”a, RP18, 7m acetonitrile/water) to deliver

1H-NMR (400MHz; DMSO-d6): 1.25 (bs, 3H); 1.58 (bt, 2H); 1.85 (bd, 2H); 1.95 (bs, 1H);
2.07 (bs, 1H); 2.61-2.72 (m, 3H), 2.79-2.90 (m, 3H); 3.31 (bs, 1H); 3.41 (d, 1H); 3.52 (d, 1H);
4.18 (bs, 1H); 4.56 (bs, 1H); 5.61 (s, 1H, OHY); 7.16 (t, 2H); 7.33 (d, 1H); 7.38 (d, 1H); 7.46-
7.50 (m, 2H); 7.98 (d, 1H); 8.00 (d, 1H).

MS (m/z) ES+: 496.2 (MH+, 100).

[2]D =-47.7% c=0.5in MeOH.

Example 27: (E)-3-[2-(3-Amino-3-methylbut-1-ynyl-4-chlorophenyl}-1-[(R)-4-(4-fluorobenzyl)-
2-methylpiperazin-1-yl}-propenone



the title conmpound (156 ny; 78% as a slightly yellow
foam 1 H NWMR (400MHz; DVMSO-d6): 1.23 (bs, 3H); 1.41

W@ 3004089796 1. 96 (bs, 1H); 2.07 (bs, 1H); 2.14 POBEPRBB/011848
NH2); 2.65 (bd, 1 H; 2.82 (bd, 1 H; 3.10 (m 1 H);
3.42 (d, 1 H); 3.52 (d, 1 Hpp. 4.20 (bs, 1H); 4.60
(bs, 1H); 7.17 (t, 2H); 7.31 (d, 1H); 7.38 (dd, 2H);
7.45 (m 2H); 7.86 (d, 1 H); 7.98 (d, 1 H. M (nlfz)
ES+: 454.3 (M+, 100). [a]D=-59.9; ¢ =0.51in
MeOH. Exanpl e 28:

IE?J [ 4- Cnhl or o- 2-( 3-di net hyl ar?fNrippr op- 1 -ynyl)-phenyl ]
- 1-J 4- (4- f | yorebenzyl ) - 2- Y H F
t hylYpi berfadl n- -yl - propenone \r \"m Elﬂ N\l ~
a2 ~@-(2- Br ono- 4- chl o#0p enyl)-ki
-[4-(4-fluorobenzyl)-2-net hyl pi perazin- 1
-ggﬂ-propenone (Fre ared in analogy to the ]
(E)-372 Semerdopiaropkanyi 1l dciéluasbRgZ st Bty lpiperazin-1-yllpropenone
— (A FA L 5 et iperagxi di
(200 fids 144 il R doned BRISG (08 A% JACEhF (62 Big0.ge8 mmo
and EABEAO(@4m) Fdded, fottowetbbyd3l-di ropggylanginent$f)miygsé mmol), Cul

0 - 328 Y USO8 Db AP RN (53 e 5 e
The teaitiont mMturai wes 2eyanorated takepoupd in ZBMEmfitered Gand (rauified via
chrorfiop gy (S 50T BE e SRAREofe 5103 Lo Ik aITEROLAGHR,foam. whicn
was futberepuaified aiacpreparakien HRPpCi (XTeBNERP13,| Tuen, extetomitrile/water) to deliver

e R GRS S0 M B gl e e

further purified via preparative HPLC (XTerra, RP18,

1H-N%(@gﬁk&2%}éég§6 LS s 3E|gym¥‘?Xs,ﬁ@i%%&%;%‘ﬁ‘? (bs, 1H):

2.14 [ES@HA BIH2),2D6E ) bd, 11H)02.6a, (b8H)H); 3. 107(nf,dtH); B.43) (d, 2HP0B.52 (d, 1H);

a0 gt 440 g2 G 3l .o okl B 80, B 7ance

1H); 7.68(d, H); 4.13 (bd, 1 H; 4.53 (bs, 1 H; 7.12 (t,
2H); 7.19 (d, 1 H); 7.35-7.45 (m 3H): 7.50 (d, 1 H);
7.80 (d,

MS (m/z) ES+: 454.3 (MH+, 100).

[¢]D =-59.9°% ¢ = 0.5 in MeOH.

Example 28: (E)-3-[4-Chloro-2-(3-dimethylaminoprop-1-ynyl)-phenyl]-1-[4-(4-fluorobenzyl)-2-
methylpiperazin-1-yl]-propenone

5 Il b

(E)-3-(2-Bromo-4-chlorophenyl)-1-[4-(4-fluorobenzyl)-2-methylpiperazin-1-yl)-propenone

(prepared in analogy to the R-enantiomer described above using racemic 1-(4-fluorobenzyl)-
3-methylpiperazine (Bolos, Jordi et al. J.Med.Chem. (1996), 39(15), 2962-2970) (100 mg,



1 H,; 7.83 (s, 1 H; M5 (mz) ES+: 454.3 (MH+, 100).
Exanpl e 29:

W@ Bi)04837796 Chl or o- 2- ( 3- hydr oxy- 3- net hyl but - 1- ynp¢i/Epivesigi1848
[]1-1-[4-(4-fluorobenzyl)-
2- et hyl pi perazin-1-yl]-progenone HO Br OIl \ N~/ F

\' A\ N/ ~N\I ~~ 11 Ca d ,/\/
(E) - 3- (2- Brono- 4- chl or ophenyl ) - 1- [4 (4 fl uorobenzyl) -2
22T$‘8{)WAS '%%é’%f’w néﬁdéeggér’ﬂﬁn%é Ingﬁjq, C’bét%'}g%%%nd DIPEA

(3 mh -added,| falbloveaslhy, {Hdimetisylaminya- pnopyemeaéﬂ Zﬁamq Eb2 osnol)] @uli(34 mg; 0.17
mmo@t ajfy n?*rs(ﬂ%dgwaw é%ﬁggéf‘\]}ﬁ@% ’ané%@%@d’ to 2@6%&8{ 96 n'mlggs 'ﬂe reaction
mixth.améE(@HpQDaZeq. 3dkemgup iD.'UBMEnﬁitdrgd andl pOitifiidAvia CBromatography (SiO;;
TBM%&\@?‘(?H/%%&W%@%) So Y@F%@l&ﬁ%#%é@%ﬁ@&%s%@me%p%riﬁed via
preprative ML) (XTectahBRY &7, dcdfor@rifetwatdsd torideliter she Filecompound (42

i mxt was taken up in TBME, filtered and
mg, {)%?f%? gzﬂor\ﬁsg f@?ﬁ'omﬂt ography (Si 02; TBME/ hexanes 1/1 to

1/0; followed by a second colum wth alcetlone/ h;exanes
' h | ol ar s foam

NI R, DARSQRRB 155 P I 0 s 28768 B 2o 8D 292 5
6H); BL7AINR, (H4)0Q/a82bd,CVHCB.A0 X dt, 1HR 8.480, 1BHX5 551(s5ZHX, 8.576(6) 1H); 4.13

(bd, fwgzxf(a@s é—l)g%?fgts%h(f@g@ iy Zés 4§_é‘r(|j %%5%@&3 1H); 7.80 (a,

1H 4. bs, 1 4.59 .(bs, 1 H; 5.59 (d, 1 H,
)?]l).sz;( 7ﬁ?8((t 2H)H) 7.33-7.41 (m 3H); 7.48-7.51 (m
2H); 7.87 (d, 1 H; 8.00 (d, 1 H. M (nlz) ES+:

MS (%) EB+ M34,3 @b+, 48)y. 3 (100). Exanpl e 30: _ _
N-(3-[(E)-3-[(R)-4-(4-Fl uorobenzyl)-2-nmet hyl pi perazi n-
1-yl']-3-oxopropenyl]- naphthal en-2-yl)-acetan de a)
(E)-3-(Nitronapht hal en-2-yl)-acrylic acid nethyl ester

Example 29: (E)-3-[4-Chloro-2-(3-hydroxy-3-methylbut-1-ynyl)-phenyl]-1-[4-(4-fluorobenzyl)-

2-methylpiperazin-1-yl]-propenone

HO

FeaaeBes oMo

(E)-3-(2-Bromo—4-chlorophenyl)-1-[4-(4-ﬂuorobenzyl)-2-methylpiperazin-1-yl]propenone

Y

(prepared in analogy to the R-enantiomer described above using racemic 1-(4-fluorobenzyl)-
3-methylpiperazine (Bolos, Jordi et al. J.Med.Chem. (1996), 39(15), 2962-2970) (100 mg,
2.2 mmol) was dissolved in diglyme (2.0 ml), PdCl,(PPh;), (31 mg; 0.044 mmol) and DIPEA
(3 ml) added, followed by 2-methyl-3-butyn-2-ol (0.22 ml, 2.6 mmol), Cul (34 mg; 0.17 mmol)
and Cs,CO; (145 mg; 0.44 mmol) and heated to 130 °C for 15 minutes. The reaction mixture
was taken up in TBME, filtered and purified via chromatography (SiO,; TBME/hexanes 1/1 to
1/0; followed by a second column with acetone/hexanes 3/7) to yield the title compound as
colorless foam (60 mg, 60%).



0. NA- 01 N.O O I O(~~

3- Ni t ronapht hal ene- 2- car bal dehyde (Ki enzl e, Frank.
woledo/ 03 m  Acta (1980), 63(8), 2364- 9.) (1.BCUEPBN3NGI1848

nmol ) and met hoxycar bonyi nmet hyl enetri phenyl phosphor ane

(2.37 g, 7.1 mmol) were rebRuxed in toluene (32 m)

for 1 hour. The reaction m xture was purified via

chr omat ogr aphy (Si 2, acetone/ hexanes 10/90) to yield

N RE A BUESUBE 27,6099 558 o0 3130 0 7086 1 2

(d, 10 2B3ud 1HY. B0Q (bs, 18034881, (i) z3.54I(d, m)74{29|+(bs.1‘5"}) 42591(*’5 TH),
0 3 1 )(m . 8.00 (d,
5.59 Eoéf% s réﬁémér%%%* {1 S A 7 o0y 260 T8 € 1H 800 €
A\ 0O [/ 1/ WD 2004/ 037796 PCT/ EP2003/011848
-63 (E) - 3- (N| t ronapht hal en-2-yl)-acrylic acid nethyl
ester (1.3 g, 5.05 mml) was dissolved in MOH (50
MS (miz) ESrc455.84Mett, BOX A32RI(MODH (3.8 m; 7.6 nmol) and
water (25 m) for 1 hour at 50 C. The m xture was
acidified wwth 2N HCl (4.2 m; 8.33 mmol), water (100
m) added and filtered to render the desired acid as

Exanﬁé@ﬂ%ﬁ}/@sg ﬁi) dﬁl(tfiélﬁ?robéﬁz% %ﬂngg‘\'y%l&é% é{rﬁqwza-oxo ropenyl)-

naphtifalen82-§i3-acetamiide) ; 8.22 (d, 1 H); 8.53 (s, 1 H); 8. 85
(s, 1 H; 12.80 (s, 1 H. Ms (mz) E: 243 (M, 20);
197 (100); 170 (10); 152 (20); 115 (40). c)

a)  ((E)-3YNitfdRppHthalenfa-yipacileranid nethyhestéry| pi per azi n- 1-yl ] -
3- (3-nitronapht hal en-2-yl)- propenone ON O p,NNO H
N F (E)-3-(Ni tronaphthal en-2-yl)-acrylic acid (900 ng,
3.7 mol ) and-EDCI . HCl (710 g, 3.7 magld ang
(R) - 1- (4-fT'yor obenzyl) - 3- et hyl pi per azi e Ny g,er,
Chri st oph- an et al., WO

3-Nitronaphthalene-2-carbaldehyde (Kienzle, Frank. Helv. Chim. Acta (1980), 63(8), 2364-
9) (1.3 g; 6.46 mmol) and methoxycarbonyimethylenetriphenylphosphorane (2.37 g, 7.1
mmol) were refluxed in toluene (32 ml) for 1 hour. The reaction mixture was purified via
chromatography (SiO,, acetone/hexanes 10/90) to yield the title compound as colorless
crystals, which were recrystallised from TBME/hexanes to yield the title compound (1.3 g,
78%).

MS (m/z) El: 257 (M+, 15); 211 (100; 180 (20); 139 (25), 115 (40).

b)  (E)-3-(Nitronaphthalen-2-yl)-acrylic acid




0236581) (770 ng, 3.7 mmol) were dissolved in DVF (18
m) and stirred at room tenperature for 3 hours. The

WO e@s3m m xt ure was poured on water and extrBCL/EP2003/011848
with EtOAc three tinmes. The conbi ned organi c phases
were dried over Na2SO4, fit6@fred and evaporated to
dryness and purified via chromatography (Si 02, TBME)
to yield the title conpound as yellow foam (1.1 g,

(E)- 3?@@8 ﬂ%l% ﬁ)%c&)@%ﬂ@% erJ(‘l %0 15 38 rﬁh»‘él) W&d dissolved in

MeOHi 80 ml) ard; trelatedwithi 2NINaQH (385F; @ mlIloi).Da dz,vaig (?%énl) fPrq hour at
50 oc(Hfjrge wre(\gé%&? rgd y{%hH%ﬁ ﬂiél 4, %"r?}lf 863@0@%&& H)oo rﬁ%&&ded and

filtered. 14 erider the ddsiredagid asyellow swstalssﬂ@ég( - H): 8.80 (s,
1 H. MBS (mz) ES+: 434 (NH+, 100) 257 (20). WO
2004/ 037796 PCT/ EP2003/ 011848 -
1H-NVIR) (4BONBIzABMEShdBht B8N ddl- tH)y 7)7247. m(p 2HY 7.98 (for b3 (d. 1H);

822@ %),:ﬁ%ﬂg[ RLPY #7isM iy 18lgREoRgnone O N.O H= F 1\ \
(E) - 1- [ (R) - 4- (4- Fl uor obenzyl ) - 2- net hyl pi perazi n- 1-yl ] -

s o Fy A RORROL A PO ey dn o 2 5

was treated wth SnCl2 (2.42 g, 12.75 mmol) for 5

T il e e e

c propemedeor gani ¢ phases were dried over Na2SO4,
filtered and evaporated to dryness and purified via
chromat ography (Si 02, TBME/ MeOH NH3conc 95/4.5/0.5)

to yieléd, Iohe itle conpound as yel oggfoam (850 ny,
82% . 1)H-NMR (400MHz; DMSO- d6): 0-1938 (bs, 3H);
1.88- 2.(bs,°2H); 2.67 (d, 1 H; 1A
3.00 ( 1 H,; 3.42 (d, 1 H; 3. ~N23
(bs, 1 4.61 (bs, 1 H); 7.17 ( 2H) 7.30 (d, 1

Hy; 7.38 (dd, 2H); 7.73 (t, 1 H,; 7.77 (d, 1 H; 7.83
(d, 1 H; 8.10 (d, 1 H); 820 (d, 1 H; 8.55 (s, 1

(E)- 3:3}1 tgp%ﬁ?@fél%n-[zljﬁg:%%yli@aé ébo By 3. ‘foﬂmgl) (dﬂd*’EDi;@plbl (ﬁo mg, 3.7

uor obenzy Ih 2- et hyl p g Zi n-
mmol) angl (R)3- (dxfbprqj;ggnx,l) -methylpuperazme (Hilger, Chnstoph tephan et al., WO

0236581) (770 mg, 3.7 mmol) were dissolved in DMF (18 ml) and stirred at room
temperature for 3 hours. The reaction mixture was poured on water and extracted with
EtOAc three times. The combined organic phases were dried over Na;SO,, filtered and
evaporated to dryness and purified via chromatography (SiO;, TBME) to yield the title
compound as yellow foam (1.1 g, 69%).

1H-NMR (400MHz; DMSO-d6): 1.20-1.38 (bs, 3H); 1.88-2.22 (bs, 2H); 2.67 (d, 1H); 2.85 (d,
1H); 3.00 (bs, 1H); 3.42 (d, 1H); 3.53 (d, 1H); 4.23 (bs, 1H); 4.61 (bs, 1H); 7.17 (t, 2H); 7.30
(d, 1H); 7.38 (dd, 2H); 7.73 (t, 1H); 7.77 (d, 1H); 7.83 (d, 1H); 8.10 (d, 1H); 8.20 (d, 1H);
8.55 (s, 1H); 8.80 (s, 1H).

MS (m/z) ES+; 434 (MH+, 100), 257 (20).



napht hal en-2-yl)-acetamde NH2 _ ANH F N~ F ON

(E) - 3- (3- Am nonapht hal en- 2-yl ) - 1-[ (R) - 4- (4- f| uor obenzy
wo »00208mbdyl pi perazin-1-yl]-propenone (101 ngPCOERH03/011848

mrol ), NEt3 (252 ng, 2.5 mml) and Ac20 (255 ng, 2.5

mol ) were refluxed in THEe45 m ) for 18 hours. The

reaction m xture was evaporated to dryness and

purified via chromatography (Si 02, TBME/ MeOH NH3conc

@ 1 JehsAmerpiipnie il o B SRR e b RE
@ﬁprbpéhd‘dM?(4OOM—|Z DVBO d6): 1.30 (bs, 3H); 1.95

1 H; 2.10 (bs, 1 Hy; 2.15 (s, 3H); 2.68 (bd, 1
H);284(bd 1 H; 3.25 (m 1 H:; 3.42 (bd, 1 H;

3.550(ld, 1 H); 425(bs 1 H; 4.63 (hs, 1loH. 7.15
(t, 2K); 7.48 (dd, 2H);

7.77 é 3(bd, 1H; 7.9 2H)kyﬁ/@/
(s, ; 7 1 H NH). M (mz{_BS+: 446.2 (NH+,

100)> [a]D—-523; c =0.5in MOH Exanple 31:
(3-[(E)-3-[(R) -4-(4- Fl uor obenzyl ) - 2- et hyl pi per azi n- 1-
napht hal e

(E)- 15@1];43;“0%3&28&%%3 ynemqu{perazm yﬁ&yl -ﬁi#gﬁaa})h't\g_qen%-'yl)-propenone
(1.1 §?)5253 ﬁl&é&%@ﬂhtéﬁehe(@s&nly lahd Hdléoﬁib @6 i) fhasotredted mith SnCI2

(2 428002 SN SiE S 3 05 Cs T TP R PR YR o PR Na:COs
and Qﬁré@téd W}ﬂ ’I“QMEr thrééQmﬂés) Ther cdrﬁblﬁéwldrwlﬁtphbmhwere dried over

nperature. The reaction m xture was_.poure

NazSQaOﬂlter@ﬂd apstt evappeatedy ton dpneps ang purfi é('ac&ﬁb?'ﬂéagfaphy (Si0,
TBM fmmmkbgé%/%foes& 45 LR 1AY Bfle DERSEYhd ase)eam fedre (830amg, 82%).

ryness and purified via chromatography (Si0
TBVE/ MeOH NH3conc 95/4.5/0.5) to yield the t|tIe

1H-NVRTRAORAL 2 DM Q6): S50-§ 381Tbs, BM)M.8892% (bs, 2H); 2.67 (d, 1H); 2.85 (d,
1H); 3.00 (bs, 1H); 3.42 (d, 1H); 3.53 (d, TH); 4.23 (bs, 1H); 4.61 (bs, 1H); 7.17 (t, 2H); 7.30
(d, TH): 7.38 (dd, 2H); 7.73 (t, 1H); 7.77 (d, 1H); 7.83 (d, 1H); 8.10 (d, TH); 8.20 (d, 1H);
_ 8.55(s, 1H); 8.80 (s, 1H).

MS (m/z) ES+: 404.2 (MH+, 100).

e) N-(3-[(E)-3-[(R)-4-(4-Fluorobenzyl)-2-methylpiperazin-1-yl}-3-oxopropenyl]-
naphthalen-2-yl)-acetamide

peNes Joagetay

(E)-3-(3-Aminonaphthalen-2-yl)-1-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-propenone
(101 mg, 0.25 mmol), NEt; (252 mg, 2.5 mmol) and Ac,0 (255 mg, 2.5 mmol) were refluxed
in THF (5 ml) for 18 hours. The reaction mixture was evaporated to dryness and purified via
chromatography (SiO;, TBME/MeOH/NH;conc 95/4.5/0.5) to yield the title compound as
colorless foam (30 mg. 27%).



1 HNWR (400MHz; DVBO-d6): 1.20-1.38 (m 3H);
1.88-2.21 (m 2H); 2.68 (d, 1H; 2.86 (d, 1 H); 3.35

W@ bw4/0177p§ ; 3.45 (d, 1 H); 3.53 (d, 1 H); 4.25PCDEP2023/011848
H; 4.60 (bd, 1 H); 6.13 (s, 2H, NH2); 7.16 (t, 2H);
7.27 (d, 1H); 7.34-7.47 (m68H); 7.73-7.86 (m 3H);
8.20 (s, 1H); 8.26 (s, 1 H); 8.30 (s, 1 H. M (nfz)
ES+: 447.2 (M+, 100). [a]D=-57.2; ¢ =0.51in
MeOH. WD 2004/ 037796 PCT/ EP2003/011848 -66 Exanple

1 H-leaii @ODNB; BMSQRYE)41 3. (bsudHynbAS DS tHYie: HY (s, JdDazie- (s, 3H);
2 60 S NP REBSTEIRD 28, i thh 8 0 BRI 45 0

1H); 4.63 wsht h&|7h51t\l2v-l) Wzsrg ,MH):; Safsl(ad(zgm .50 (m, 2H)tz7|7 (d,
i nona al en uor o me
1H): Bibtia T 702 (e B A (5. 13 O (o 186 Neib 1 “and

NaN(CN)2 (178 ng, 2 mmol) were heated to reflux in
et hoxyethanol (3 m). 2N HCl (1 ml) was added dropw se
MS (miz) ESr: 842 1MHes18Nd t he reaction m xture refl uxed
for another 5 mnutes. The reaction m xture was poured
on a saturated solution of Na2CO3 and extracted wth
[«]D Et B33 & wi=c@5 iMMeOtbnbi ned or gani ¢ phases were dried
over Na2SO4, evaporated to dryness and purified via
chromat ography (Si 02, TBME/ MeOH NH3conc 95/4.5/0.5)
to yield the title conmpound as yell ow crystals (30 ng,

S Sl e A

naphthatdn;2-2)-8fa(bs, 1 H); 3.43 (bd, 1 H); 3.55 (bd, 1 H);
4.23 (bs, 1 H; 4.60 (bs, 1 H); 7.05 (s, 2H, NH2);
7.17 (t, 2H); 7.32 (d, 1 H); 7.38 (dd, 2H); 7.53 (m
2H); 7.70 (d, 1 H; 7.82 (s, 1 H: 7.2 (m 2H); 8.46
(s, 1ut): 0.02 (s, 1 H NH. M5 (mfzwESH: 4712 (M,
100) /5 0; ¢ =0.5in MeOH @E@/
N- ( | or ok 2w -3-[ 4- (4 f 1 uor obenzyt™N# 2- ne er
azi -yl ]-3-oxopropenyl]-

(E)-3-(3-Aminonaphthalen-z-yl)-1-[(R)-4-(4-ﬂuorobenzyl)-2-methylpiperazin-1-yl]-propenone
(101 mg, 0.25 mmol) and NaOCN (34 mg, 0.5 mmol) were stirred in HOAc (5 ml) and water
(10 ml) for 15 minutes at room temperature. The reaction mixture was poured on 2N NaOH
and extracted with EtOAc twice. The combined organic phases were dried over Na,SO,,
evaporated to dryness and purified via chromatography (SiO,, TBME/MeOH/NH;conc
95/4.5/0.5) to yield the title compound as colorless foam (70 mg, 62%).

1H-NMR (400MHz; DMSO-d6): 1.20-1.38 (m, 3H); 1.88-2.21 (m, 2H); 2.68 (d, 1H); 2.86 (d,
1H); 3.35 (bs, 1H); 3.45 (d, 1H); 3.53 (d, 1H); 4.25 (bd, 1H); 4.60 (bd, 1H); 6.13 (s, 2H,
NH2): 7.16 (t, 2H): 7.27 (d, 1H); 7.34-7.47 (m, 4H); 7.73-7.86 (m, 3H); 8.20 (s, 1H); 8.26 (s,
1H); 8.30 (s, 1H).

MS (m/z) ES+: 447.2 (MH+, 100).

[o]D =-57.2% ¢ =0.5in MeOH.



phenyl ) - N -cyanoguani di ne a)
(E)-3-(2-tert-Butyl oxycarbonyl am no-5-chl or ophenyl ) - ac
wo g0o3Eesé d nmet hyl ester WO 2004/ 037796 PCT/EP2003/011848
PCT/ EP2003/ 011848 -67- HS OH cl cl (E)-3-(2-
Ani no- 5- chl or ophenyl ) - acryl-i66 -aci d nmet hyl ester
(Gonzal ez- Zanora, Eduardo et al Chem Comm (2001),
(17), 1684-1685.) (1.7 g, 8.0 nmmol) in THE (6.5 m)
was conbined wth (BOC)20 (6.98 g, 32.0 nmol) and
refluxed for 4 hours. THE was evaporated and the
residue purified via chromatography (Si02,

Examte 82 HRERBER) H-@Hubrobbyp - méthyrpﬁfe"razﬁﬁ-awnlsiéidp%benyl]-
es to X gld the title compound as ‘yel |
"aph@wafﬁgf%v'i-%y@ogu G 1H NMR (400MHz: DVBO- d6): "L a7
(s, 9H); 3.75 (s, 3H) 6.68 (d, 1H); 7.38 (d, 1H);
7.46 (dd, 1 H; 7.73 (d, 1 H; 7.90 (d, 1 H; 9.22
(bs, 1 H NH). MBS (mz) ES-: 310.2 (M )‘100) b)
(B)-3-(2-tert- Butyloxycarbonylan1no 2 Iorqphenyl) ac

ryllc %1 O ~Q1%H \ \' O\ \l
(E)- 2-téft Tégilfoxyrra'r‘l:1'01'ry1—crrrrno 5-Eh) or op'h/\}pv@
ryl t ester (1.8 g, 5.77 ) was

di s306l ved in I\/E(}I (115 m), 2N NaCH (473 nml, 8.6 mmol)
added and stirred at 60 OC for 2 hours. The reaction
m xture was evaporated to dryness, acidified to pH 3.5

(E)- 3-|§§~Anamnapgtha@lne?-yll-ZQ(R)fﬂ -(4-fluodotENzyH=R-nfethBbipstayinangl]-propenone

(120 5841 SN M ERIE g O i BUA% e 1 o

ethoxmtpm €3 ). \2NeHE! ¢ hml)twad addedi diopmlsa withil $ chinwles ahd Wasreaction
mlxtufe iR ARl Sfthdr 'M.Jﬁé@ ﬂﬁ( %n rti%B{(tgpedglrgg/;pggiedll_pwwaturated

ng ound as color ess
soluthm,g NN:COMBE egt)acted] vﬂh (ESOA@ tivice 6Th® cohbinkd) drgdnié Hhases were

dried (&erlmésd , 4gva$ggatec}"_t|2> d?yness and purified via chromatography (SiO,,
TBME/MeOH/NH;conc 95/4.5/0.5) to yield the title compound as yellow crystals (30 mg,

22%).

TH-NMR (400MHz; DMSO-d6): 1.30 (bs, 3H); 2.00 (bs, 1H); 2.12 (bs, 1H); 2.68 (bd,
TH); 2.86 (bd, 1H); 2.98 (bs, 1H); 3.43 (bd, 1H); 3.55 (bd, 1H); 4.23 (bs, 1H); 4.60
(bs, 1H); 7.05 (s, 2H, NH2); 7.17 (t, 2H); 7.32 (d, 1H); 7.38 (dd, 2H); 7.53 (m, 2H),
7.70 (d, 1H); 7.82 (s, 1H); 7.92 (m, 2H); 8.46 (s, 1H); 9.02 (s, 1H, NH).

MS (m/z) ES+: 471.2 (MH+, 100).

[a)D =-53.0% c=0.5in MeOH.

Example 33: N-(4-Chloro—2-[(E)-3-[4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl]-
phenyl)-N'-cyanoguanidine

a) (E)-3-(2-tert-Butyloxycarbonylamino-5—chIorophenyl)-acrylic acid methyl! ester



(d, 1 H; 7.83 (s, 1 H; 9.28 (s, 1 H NH; 12.50 (s,

1 H COOH). WO 2004/037796 PCT/ EP2003/011848 -68 M
wQoa)p3ES . 296 (MH 20); 222.0 (90); 178.0 (RODEP2003/011848
(4-Chloro-2-[(E)-3-[4-(4-fl uorobenzyl)-2-net hyl pi peraz
i n-1-yl]-3-oxopropenyl]-phemgyl-)- carbam c acid tert
butyl ester 40 H1~-OH/ I \ CH/ I \ N F\ \ ~N C

c

(E)-3-(2-tert-Butyl oxycarbonyl am no-5-chl orophenyl ) - ac
rylic acid (1.0 g, 3.36 mmol) and EDCl.HC (645 ny,

3.36 nmol) and racemc
1- (4-fl uofobenzyl) - 3- met hyl - pi peraz*&l)eﬁ\@ﬁ%ol 0s Jor di
et al. ehe (1996), 39(15), 2962
3.7 mol re di ssolved in CHXCl2 (3 Sand®
stirred al roomtenperature for 4 hourSy~ The reaction
m xture was purified via chromatography (Si 02,
Et OAc/ hexanes 1/1) to yield the title conpound as
colorless foam (1.2 g, 74% . 1H NVR (400MHz; DMSO- d6):
(E)-33(21ﬁnﬂn@@cﬁ@opﬁ@hwg%crﬁc a8d nfthyil ebte?IcEnZdled-Ramord )Eduardo et al
2.68 (d, 1 H);_ 2.85 (d, 1H)7; 3.00 (bs, 1 H): 3.43 .
Cherp.fgomm. H00Y), 5137)( b$84-168§.) (47 9p 8Tymo) |p|)1EHF4_(66@ mihwas gombined
with [H0C),3- é?aagé,,sidﬁ}ﬁm&) 2Rd (Sruxéd ifbri 4 hodfd. THF WhS evdpdidted and the
RET iﬁ)- 97 (s, L H): 910 (bs, 1 H NN (il 7)
residpes’ -purifissl 3vigni girorgtygranhly  (SiOz,  acetone/hexanes 5/95) followed by
recrySatlidatfoR-fAM Rxaes b QeRRE B dorpduhd (F-yellow 'cRREN fﬁ'.é 9272%).
nmet hyl pi perazin-1- yl]propenone NH= ~o0o H N'F / \UN
F1 11\ LI/N C d

1H-NMR (400MHz; DMSO-d6): 1.47 (s, 9H): 3.75 (s, 3H); 6.68 (d, 1H); 7.38 (d, 1H); 7.46
(dd, 1H); 7.73 (d, 1H); 7.90 (d, 1H); 9.22 (bs, 1H, NH).

MS (m/z) ES-: 310.2 (M-H; 100).

b) (E)-3-(2-tert-Butyloxycarbonylamino-5-chlorophenyl)-acrylic acid

A o ‘ A

@/v‘%/

Cl Cl

OH

(E)-3-(2-tert-Butyloxycarbonylamino-5-chlorophenyl)-acrylic acid methyl ester (1.8 g, 5.77
mmol) was dissolved in MeOH (115 ml), 2N NaOH (4.3 ml, 8.6 mmol) added and stirred at
80 OC for 2 hours. The reaction mixture was evaporated to dryness, acidified to pH 3.5 by
adding water (200 ml) and 2N HCI (4.35 ml) and extracted twice with TBME. The combined
organic phases were dried over Na,SO, and evaporated to dryness to yield the title acid as a
solid, which was recrystallised from TBME/hexanes to render the title compound as colorless
crystals (1.0 g, 59%).

1H-NMR (400MHz; DMSO-d6): 1.47 (s, 9H); 6.55 (d, 1H); 7.38 (d, 1H); 7.42 (dd, 1H); 7.68
(d, 1H); 7.83 (s, 1H); 9.28 (s, 1H, NH); 12.50 (s, 1H, COOH).



(4-Chloro-2-[(E)-3-[4-(4-fl uorobenzyl)-2-net hyl pi peraz

in-1-yl]-3-oxopropenyl]-phenyl)- carbamc acid tert
whedlo3(7% 2 g, 2.45 nmol) was dissol ved i n Et GCT/EP2003/)11848

and treated with HCO conc (10 m) for 15 m nutes at 50

C. The reaction m xture was ggaured on a saturated WO

2004/ 037796 PCT/ EP2003/ 011848 -69 solution of Na2CO3

and extracted with Et OAc twi ce. The conbi ned organic

. e I\IE;OBS vaporated to dryness

MS (F'ZZE}%%EI #ﬁ@é'—fl&@l gzgéﬁé@u 6)215002 yel | ow f oam (900
ng, 91 %. 1H NMR (400MHz; DVMSO-d6): 1.25 (bs, 3H);

c) (1d SQAI??[?J-Z-BEE%[zzg%—ggqlrgEénzyé-@ﬁetfgg%fﬁ%n -%I_]-é%p)io&?dp%?’lyll-phenyl)-
H) cardario acldstert buty) estér 60 (bs, 1 H); 5.60 (s, 2H,
NH2); 6.70 (d, 1 H); 7.03-7.08 (m 2H); 7.17 (t, 2H);
7.39 (dd, 2H); 7.57-7.66 (m 2H). M5 (mz) ES+: 388.2
(M+, 1209); 209.2 (30). e)
N-(4 0-2-[dE)-3-[4-(4-flu - et hyl pi per
azin-1-yl ~Qxepr openyti="mphenyl ) g%ni i N
NH=,,,1 N~FH H-~N\ 1T/ I F \_~ cl
(E) - 3-(2- Am no-5-chl orophenyl ) - 1- [ 4-I( 4-f | uorobéenzyl ) -2
- met hyl pi 5'er azin-1-yl]-propenone (1f ng, 0.3 mmol)
and NaN(CN)2 (106 ng, 1.2 mmol) were heated to reflux

- R A e L b S50 0, 7 558 e an

EDCEIC! (®46dng,f 286 amndihand tacemio ut(QSIuorTimenm)ax—metmylmdpetaﬁr@ (Bolos,

st S, P S 525 A pRE2 TR e caved

CquM‘Ié«jEeml)W];am@ ;dfré@dat avem M&ﬂ)‘é@tﬁre fb\é_apg_t‘)@tsecf hieOre@ENGHE Ffixture was
and.purifi Vi a ro r [ . .
purifideh e FRTAPHERR ?E%@Q&/ﬁ%%‘ﬁél 17X ke Yigd tbe dBiepermeound as

coloriess foaye{1lDgy B9b). d (40 ng, 30%.

1H-NMR (400MHz; DMSO-d6): 1.18-1.35 (m, 3H); 1.47 (s, 9H); 1.83-2.20 (bs, 2H); 2.68 (d,
1H); 2.85 (d, 1H); 3.00 (bs, 1H); 3.43 (bd, 1H); 3.53 (bd, 1H); 4.22 (bs, 1H); 4.63 (bs, 1H);
7.18 (t, 2H); 7.23 (d, 1H); 7.40 (m, 4H); 7.62 (d, 1H); 7.97 (s, 1H); 9.10 (bs, 1H, NH).

MS (m/z) ES-: 486.3 (M-H, 100).

d) E)-3-(2-Amino-5-chlorophenyl)-1-[4-(4-fluorobenzyl)-2-methylpiperazin-1-
yllpropenone

A

Cl

(4-Chloro-2-[(E)-3-[4-(4-f|uorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl]-pheny|)-
carbamic acid tert butyl (1.2 g, 2.45 mmol) was dissolved in EtOH (10 ml) and treated with
HClconc (10 ml) for 15 minutes at 50 °C. The reaction mixture was poured on a saturated



1H NVR (400MHz; DMSO-d6): 1.16 (bs, 3H); 1.86-2.21 (m

2H); 2.68 (bd, 1H); 2.83 (bd, 1H); 3.00 (bs, 1H;
w@2008/06193¢ | H); 3.54 (bs, 1H); 4.26 (bs, 1H);Pdr/602003/011848

(bs, 1H); 7.11 (s, 2H, NH2); 7.19 (t, 2H); 7.30-7.45

(m 5H); 7.52 (d, 1H); 8.0660s, 1H); 8.90 (s, 1H. M

(mz) ES+: 453.3 (MH 100). WD 2004/ 037796

PCT/ EP2003/ 011848 -70 Exanpl e 34:
solutlwﬁ (04 y\%‘bq E)(tl%)cte%' with (E4ON: ch@bq’ﬁé %ohbﬁwéﬂ%ﬁ@hhi@l piRises were

-oxopropenyl ]- phenyl)-acetamde HL |N-
dried Hvet NaN;qu, ;evqpq:atmd tq;iryn £9$ toopeld he title compound as a yellow foam (900
mg 415% 3- (2- Ami no- 5-chl orophenyl ) -1-[4-(4-fl uorobenzyl)-2
' n'e)t hyl pi perazi n-1-yl ] prop-enone (116 ngy, 0.3 mol)
NEt3 (303 ng, 3.0 mml) and Ac20 (306 ng, 3.0 nmol)
1H-NA 74 do%ﬁm#ﬁ\ﬁsbfa ?Hﬁ 24 fbsm:i)-l)fPQS‘tbQOM)SZ O'QWGbsr aggt2.66 (d, 1H);

ure was evapo at ed ryness and &)U VI a
S

2.83 (xhrtbﬁ‘az @gmhw(@ﬂ@z(d BB/ deth 98'7*)1 48¢%<b§) 1Hy 5.60 (s,

2H, %é?@'@m@tb%wﬁ g‘ﬁag)(t yAj; |703'9 @B ilq)amdﬂﬂ@ewﬁ 2H).

1.86-2.20 (m 2H); 2.68 (d, 1H); 283(d 1H) 3.00

w e gt I . 51 L5
7.36-7.42 (m 3H); 747(d 1H); 7.61 (d, 1 H: 8.02

e) ( g& (J‘ C@(oro% [@ :f-fi (4]ﬂu'6|rob|3hgyl) %émlﬁbergﬁﬁ 1 ﬁ}g@ogo;{r%ﬁhyll

N-p{f@nw Elj-c%r[OQR?mdm?4 Fl uor obenzyl ) - 2- net hyl pi per azi n-
1-yl]-3-oxopropenyl]- quinolin-7-yl)-acetam de a)
7- Ni troqui nol i n-6-car bal dehyde 0" N . OO N..0O ~

>

Ci

N,

(E)-3-(2-Amino-5-chlorophenyl)-1-[4-(4-fluorobenzyl)-2-methylIpiperazin-1-yl]-propenone (116
mg, 0.3 mmol) and NaN(CN), (106 mg, 1.2 mmol) were heated to reflux in ethoxyethanol (3
ml). 2N HCI (0.6 ml) was added dropwise within 5 minutes and the reaction mixture refluxed
for another 15 minutes. The reaction mixture was poured on a saturated solution of Na,CO;
and extracted with EtOAc twice. The combined organic phases were dried over Na,SO,,
evaporated to dryness and purified via chromatography (SiO,, TBME/MeOH/NHsconc
90/9/1) to yield the title compound as a yellow solid (40 mg, 30%).

1H-NMR (400MHz; DMSO-d6): 1.16 (bs, 3H); 1.86-2.21 (m, 2H); 2.68 (bd, 1H); 2.83 (bd,
1H); 3.00 (bs, 1H); 3.46 (bs, 1H); 3.54 (bs, 1H); 4.26 (bs, 1H); 4.60 (bs, 1H); 7.11 (s, 2H,

NH2); 7.19 (t, 2H); 7.30-7.45 (m, 5H); 7.52 (d, 1H); 8.06 (s, 1H), 8.90 (s, 1H).

MS (m/z) ES+: 453.3 (M-H, 100).



N O 6-Methyl-7-nitroquinoline (Achvlediani,R et al.
| zvestiya Akadem i Nauk Guzii, Seriya Khim cheskaya

W@ 1@96377922( 1-4), 43-47) (14 g; 74 mmol) was dPCEBP20881011848
in DMF (200 m) WD 2004/037796 PCT/ EP2003/011848 -71
and treated with tert.butoxyZbi s(di met hyl ani no) met han
(64.5 m; 313 mmpl) at 160C for 30 mn. The reaction
m xture was evaporated and purified by dissolving in

ExarﬁblE 43 N@)ChiGdcd-|iE)-3 TBbﬁl&&oMymdnéthwbi@éram nyqudxbpropenyu
cipitate. The filtrate was evaporated
Phe’li(bﬁ?@%”' @nd di ssolved in THE (300 m). NalO4 (95.6 g;
446 mmol ) dissolved in water (5 1) was added under
stirring wwthin 45 mn. The reaction_m xture was
extragted pMtjh EtQAc three tines, th conblned

orga é‘ﬁ Elrl_e.d_mLe.LNaZS "eva or ted to .

dryn and pr via chromatogr 2

tol uege/ TBME 96/ 10) to yield the titl conpo

yell owi sh crystals (9.5g; 63%, whichowere used in the

follow ng step. b)

(E)-3-(7-Nitroquinolin-6-yl)-acrylic acid nethyl ester
(E)-B(2-Amirng-chlowplenyl)- 1-#-{4-fluqrobenzyl)-2-methylpiperazin-1-ylJprop-enone (116
mg, 6 3'\‘\1%@(}%%@0&3%%&@ i it&gm ® &%@ .0 hnfh WER!refidXad in THF
6 n(l)rré@rhéxpws bahglrﬁe@tml e‘m’wneu wasrgylapwewhm aiwr(ess’zandg purified via

) (s ')
chroffafhefAy (S30H, T PAE/Bech Fikitong IR ERBA O Tield i B Eompound s &
yellowishtfoare (é@mmgaa@%hg TBME (470 ny; 789% . 1 H NVR

(400M+z; DVsO-d6): 3.80 (s, 3H); 6.75 (d, 1 H); 7.82

(dd, 1 H); 8.03 (d, 1 H); 855 (d, 1 H; 8.65 (s, 1
TH-N¥R ($00N8HZ, HIMIOHE): 9.263bg,d3H)1 1.185-2. 205(nd.n3H)) 2E8+d, A3P 2183 (d, 1H);

3.00 g%@ﬁ*g’ra:lg%}s:(g,c@%@ﬁf@ iH}\,Ji cgf&&éi, 0. NP e WERF X8 (€ 2m): 7.28 (g,
1H); 7.36-7.42 (m, 3H); 7.47 (d, 1H); 7.61 (d, 1H); 8.02 (d, 1H); 9.83 (s, 1H, NH).

MS (m/z) ES+: 430.2 (MH+, 100).

Example 35: N-(6-[(E)-3-[(R)-4-(4-Fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl]-

quinolin-7-yl)-acetamide

a) 7-Nitroquinolin-6-carbaldehyde

O\\ 0-0 -
N O\\N..O

=0

6-Methyl-7-nitroquinoline (Achvlediani,R. et al. lzvestiya Akademii Nauk Gruzii, Seriya
Khimicheskaya (1996), 22(1-4), 43-47) (14 g; 74 mmol) was dissolved in DMF (200 ml)



| / WD 2004/ 037796 PCT/ EP2003/011848 -72
(E)-3-(7-Nitroquinolin-6-yl)-acrylic acid nethyl ester

W@ 2000/08mJ96 1. 82 mmol ) in EtCH (9 m) was treatBdr/mP10n3/011848
2N NaOH (1.38 m; 2.76 mmol) for 30 mn. at 50C. The
reaction mxture was acidi-filed with 2N HCl to pH 3.5
and extracted with Et QAc/EtOH (10/1) three tinmes. The
conmbi ned organi ¢ phases were washed with water, dried

and tﬂ%?fd Wi &b Ro%)- Si%@ﬂﬁétﬁ?lﬁl%ﬁoﬂnet%b{ (@155 rﬁl%w A gtah €60°C for 30

min. FERasRC{am OVie WREAETRICEaep e by issongh T (m! ), adcing

TBMEDH ‘éﬂ) Sy ﬁlfé?'ing *roh') the%rgﬂn 6r‘écupi¥at@) Th@f IRate ids %\ihgb?ated to dryness
and gisagived 1@@')-|F}_P§§)O mi). Na|O4 (95 6g; 446 mmol) (?hssolved in water (5 I) was added
undeggtémﬁ% Withh-4%; r§1ﬂ1 frhe Qéébh@ﬁ‘ Ml)regvdﬁéxﬂ%tﬁb Wﬁ’th@()ﬂclhrﬁé times, the

I troqui nolin-6-yl)-propenone . 01.0
combipedporganicighases werenjried oyer Na2SQg,\evaporgjed to dryness and purified via

chror(1§)op i zi@dﬂ ?ﬂb’ér@’f BME@BMIO? t@ﬁél&kﬁétlt%dﬂnd&ﬁg aRGellowish
| 'uor obenzyl ) -'3- i perazi ne
crystelsn(Q §ai€ 3%}awmfbmfe$§@®rmtheéq"0mng st% 0236581) (462
ng; 2.2 mmol) and EDCl.HCl (424 ng; 2.2 mol) were

di ssolved in DM (11 m ) and stirred for 18 hat room

b) (E}-3ripdlitsequinalinthy)-aentlia achmethyt ester was poured on wat er
and extracted with EtOAc three tines. The conbi ned
organi c phases were dried over Na2SO4, evaporated and
purified via @J;‘mnrrat ography (Si 03, Bt CAc/ MeOH NH3conc
100/0/0 to 98/1.18/0.2) to yleldtheNtltI conpound as
colorl ess foa X otvHz ;
DVSO-d6) : 1.3 : 8 (m 2H); 2.70
(bd, 1 Hy; 2.87J) (bd, 1 H); 3.05§(n} 1 H); 3.45 (bd, 1
H); 3.56 (bd, H; 4.12-4.38 (m H; 4.53-4.73 (m

7-Nit%)qu n;oline-6-carbaldehyde (370 mg; 1.83 mmol) in toluene (10 mi) was treated with

P

(methoxycarbonylmethylen)triphenylphosphoran (672 mg; 2.0 mmol) for 1 h at reflux
temperature. The pure title compound crystallised after cooling the reaction mixture and
adding TBME (470 mg; 78%).

1H-NMR (400MHz; DMSO-d6): 3.80 (s, 3H); 6.75 (d, 1H); 7.82 (dd, 1H); 8.03 (d, 1H); 8.55
(d, 1H); 8.65 (s, 1H); 8.73 (s, 1H); 9.13 (d, 1H).

S (m/z) ES+: 259.1 (MH+, 100).

¢) (E)-3-(7-Nitroquinolin-6-yl)-acrylic acid




7.19 (dd, 2H); 7.35 (d, 1 H; 7.40 (m 2H); 7.80 (d, 1

H; 7.82 (dd, 1 H); 8.52 (d, 1 H); 8.65 (s, 1 H);
w@288/06%9% 1 H); 9.10 (dd, 1 H. M5 (mz) ES+: BGBEP2003/011848

(M#, 100). e)

(E)-3-(7-Ami noqui nol i n-6-yl-)721-[ (R) - 4- (4-f | uor obenzyl)

- 2- et hyl pi perazi n-1-yl ] - propenone WO 2004/ 037796

PCT/ EP2003/ 011848 -73 O'NO O_ N2 O N=\ \ / F F

(E)- 3%}"&)Nltioctucr'g%hn%-% agyhc ?%% g’ﬁ%h}yf ?St‘ir %9 ﬁn}ﬂ Ofé: Bgerpgzoll) in Et?/H ](9 ml) was

treated} With 2N tNa@HI (188 mi-B57§ nmabrfop&hmire af 5 Titmg ;redctidb mixture was

iR P58 e Sl SRRl 0 b thes o

combiriddrargahi€ phaseswere wasbed witill water tdried over lSaP.EQ4 (aﬁaaeva;gqrated to

crynes {8 v s BopROTE At o Rt BB ST R <21 o

and extracted with TBME three tines. The conbi ned

RIS BREEL S 0 Gr T2 e T Pebate Y 857 WHhy ses

(s, 1H)h8FaHs,oH)apNB (d( BH)02; TBME/ MeOH NH3conc 100/0/0 >
90/9/1) to yield the title conpound as yell ow foam
(420 ng; 90 %9. 1 H NVR (400MHz; DMSO-d6): 1.18-1.39

MS(rﬁ!zDESI-I-b 245 28FAH: 200 .m 2H); 2.70 (bd, 1H); 2.85 (bd,

; 2.97 (bs, 1 H; 3.46 (bd, 1 H; 3.55 (bd, 1 H);
410440(bd 1 H); 4.46-4.75 (bd, 1 H); 5.83 (s,
E)ZH{(RNHIQ()G, FlilordBerzyd2- lﬁ'\mhyfﬁ'ﬂ)erazm-ﬂ-@l]-(SR\?-rﬁﬂ’bqerohB@ jI)Tpropenone

1H); 8.04 (d, 1H); 8.11 (s, 1H); 8.62 (dd, 1 H

(mz) ES+: 405.2 (M+, 100). f) _

N-(6-[ (E) 53-5€R - 4- (4-Fl uor obepgzyh) - 2- net hyl pi per azi n-
1-yl]-3- ox roperfyl ] qui nolin-7- A et3am de 0. NHz O
ANH ~"on

(E)-3-(7-Nitroquinolin-6-yl)-acrylic acid (540 mg; 2.2 mmol), (R)-1-(4-fluorobenzyl)-3-
methylpiperazine (Hilger, Christoph-Stephan et al., WO 0236581) (462 mg; 2.2 mmol) and
EDCI.HCI (424 mg; 2.2 mmol) were dissolved in DMF (11 ml) and stirred for 18 h at room
temperature. The reaction mixture was poured on water and extracted with EtOAc three
times. The combined organic phases were dried over Na2SO4, evaporated and purified via
chromatography (SiO2; EtOAc/MeOH/NH3conc 100/0/0 to 98/1.8/0.2) to yield the title
compound as colorless foam (500 mg; 57 %).

1H-NMR (400MHz; DMSO-d6): 1.22-1.42 (m, 3H); 1.91-2.28 (m, 2H); 2.70 (bd, 1H); 2.87
(bd, 1H); 3.05 (m, 1H); 3.45 (bd, 1H); 3.56 (bd, 1H); 4.12-4.38 (m, 1H); 4.53-4.73 (m, 1H);
7.19 (dd, 2H); 7.35 (d, 1H); 7.40 (m, 2H); 7.80 (d, 1H); 7.82 (dd, 1H); 8.52 (d, 1H); 8.65 (s,
1H); 8.68 (s, 1H); 9.10 (dd, 1H).

MS (m/z) ES+: 435.2 (MH+, 100).

e) (E)-3-(7-Aminoquinolin-6-yl)-1-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl}-propenone



--s - FIV\ N~/ 1 F N\ / ~N\
(E)-3-(7-Am noqui nolin-6-yl)-1-[(R)-4-(4-fl uorobenzyl)
WO 200831194 pi perazi n-1-yl]-propenone (61 ng; OPABEPI003/)11848
and NEt3 (0.065 m; 0.5nl) were dissolved in THE (2
m) and treated with acetyvghloride (0.036 m; 0.5
mol) for 30 mn. at roomtenperature. The reaction
m xture was poured on water and extracted with Et OAc
three tinmes. The conbi ned organi c phases WO
2004/ 037796 PCT/ EP2003/ 011848 -74 were washed wth
wat er aﬂdoZN ZCCB dried over NazgO4, gevapor ated and

purifi ed) vig ma.ogkaphy (Si 0% ,Maﬁ]—v onc
95/ 4. 5/ ﬁe tTtle cg nd ab\/NyEm\?v
f oam ( H NVR (400 ; DVBO-d6) :

(m 3H)

1.23- 1 1.90-2.12 (m ZH): 2.15 (s, 3H):
2.70 (bd, 1 H): 2.88 (bd, 1 H): 3.05 (bs, 1 H: 3.45
(bd, 1 H: 3.55 (bd, 1 H: 4.13-4.47 (m 1 H);
(E)-14 Rgﬂl - -FiGorobehzyl)- 2nethyipdidrdaite 1-yB13) (7-mtr@Ruialin-6tylHpropenone (500

mg; 1% q_mmol)gva?;%@lvef u,t_DE{CSiIg é‘%: {ggb (%0 Eb% 1(§ géc[j)dg 38%%[‘)’ "rﬁ'nol) was

adde@ |r9c7ne( Sortidn &d stiRd(for 3 mikStsecbAd partioMef SnCO(554 g HR5mmol)

was 36 eBy ST RpUnes fon B TBR S57G198 MRILIR M Baag o Np2CO3
satd NI\IH %ﬁrléa@?&é{_apﬁlgpml\ll\)ﬂi]threa tinfes| Tie dorgbihediorganic philsewereiighed with
2N N§g)}0§,_<{ripd N’f?hga%ggﬂi-l qv&per%d tofrirr(eﬁ? apd Ph’ri??d \8? 8Blgrrpzat?%raphy

(SlOZ" 3‘BKHE/W%b¥H/NﬂB@ﬁ1cmobe/d) b-oovpe tooyleld (el titlengmibub8 asryeligw foam
di ssolved in HOAc (3 m) and water (6 nl) and

(420W@rﬁ@3¢to 70C. NaOCN (315 ny; 4.5 mol) was added in
4 portions within 20 min. The reaction m xture

oured on NaZCCB 3 .
1HNRRAOOMP R DRSEmE o B o . Sk Ceova i é’ﬁ?#f“@%"ﬂ 285
(bd, ﬂlr)rs?@&t(@gﬁmmmé RVEHVESSS (d3¢ay a1, A04.20 1bd, ol H}04.46/4275 (bd, 1H);
583?@ 2H NH2); 7.10-7.23 (m, 5H); 7.40 (m, 2H); 7.80 (m, 1H); 8.04 (d, 1H); 8.11 (s, 1H);
8.62 (dd, 1H).

MS (m/z) ES+: 405.2 (MH+, 100).

f) N-(6-[(E)-3-[(R)-4-(4-Fluorobenzyl)-2-methylpiperazin-1-yl}-3-oxopropenyljquinolin-7-yl)-

acetamide
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(E)-3-(7-Aminoquinolin-6-yl)-1-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-propenone (61
mg; 0.15 mmol) and NEt3 (0.065 ml; 0.5ml) were dissolved in THF (2 ml) and treated with
acetylchloride (0.036 ml; 0.5 mmol) for 30 min. at room temperature. The reaction mixture
was poured on water and extracted with EtOAc three times. The combined organic phases



the title compound (18ng; 27 %9. 1 H NVR (400MHz;
DMSO-d6): 1.20-1.40 (bs, 3H); 1.85-2.25 (m 2H); 2.70

w@ bav4/03H6 2.85 (bd, 1H); 3.00 (bs, 1H); 3. 33PGI/6220031911848
2H); 4.10-4.40 (m | H; 4.50-4.80 (m 1H); 6.30 (bs,
1 H; 6.78 (bs, 2H); 7.18 ¢dd- 2H); 7.30 (d, 1 H);
7.40 (m 2H); 7.86 (d, 1 H,; 830 (s, 1 H,; 8140 (s,
1 H); 8.47 (d, 2H); 8.81 (d, 1 H. M5 (mz) ES+: 448.2

were %eﬁ! mg)yvatm&p%/ N2EEP dred oFERNEZ8 04, 18Aporatéd and purified via

chromatographEXSI©% (TME/MeRHINHBERIC A HQ.5) Hobiol Bieptijesspmpound as
0 enyl ]- quinolin-6-yl)-acet d
yelloé?cﬁenl i]éﬁ é-ﬁr??oqﬁl ]nol |qne O N+O -yo) N. eoamNHel ﬁl) 'Y O
4- Acetam do-2-m et hyl ni trobenzene (4.5 g; 23.2 mol)

1H- N%Fgg@b%( B 5.&9@ Wﬂ%)l 40%3@94) 0952, 1@6‘(m7§l-g)2 296, 3H); 2.70 (b,

heat ed

'f o
1H); 2@8Hbd, TH®; B&Hadbs.cHH); Bn4§t(la¢,e1 ’ﬁa§ 5|§d9¢-eﬁ“)oﬂ 1\7’%‘1 é? (m 1H) 4.50-4.75
(m, @SJ ‘ﬁ% W)Pﬁsi é@tm?‘é@ 1(8@ M3880q4d, 1M ¢>8tzr(a 19 8.12 (s, 1H);

he conbi ned organic phases
8.33 Wsrlél)oﬁﬁ@(‘ﬁ A4k 8. 9@ aotH); 86r Adkd and purified via
chromat ogr aphy (Si 02; TBME/ hexanes 70/30) to yield the
title conpound (1.5 g; 34 %9 . The isoneric
MS (B/2)ESty 1448 -iMHtd@0hol i ne was el uted fromthe col um
after the title conmpound (850nmg; 19 %9. 1 H NWR
(400MHz; DVMSO-d6): 2.64 (s, 3H); 7.65 (dd, 1H); 8.10
(s, 1H); 8.58 (d, 1H; 8.79 (s, 1H); 9.05 (bd, 1H).

Exary 38 BRI - AT FRI nBFE ot S EA S oteh st

quindliaT7-yIpGea 116 (60).

o)

X

x X F =
N/\| -
> V

(E)-3-(7-Aminoquinolin-6-yl)-1-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl}-propenone (61

C
Q

—Z

mg; 0.15 mmol) was dissolved in HOAc (3 ml) and water (6 ml) and warmed to 70°C.
NaOCN (315 mg; 4.5 mmol) was added in 4 portions within 20 min. The reaction mixture
was poured on Na2CO3 3N and extracted with EtOAc three times. The combined organic
phases were purified via chromatography (TBME/MeOH/NH3conc 90/9/1 to 80/18/2 to yield
the title compound (18mg; 27 %).

1H-NMR (400MHz; DMSO-d6): 1.20-1.40 (bs, 3H); 1.85-2.25 (m, 2H); 2.70 (bd, 1H); 2.85
(bd, 1H); 3.00 (bs, 1H); 3.33-3.62 (m, 2H); 4.10-4.40 (m, 1H); 4.50-4.80 (m, 1H); 6.30 (bs,
1H); 6.78 (bs, 2H); 7.18 (dd, 2H); 7.30 (d, 1H); 7.40 (m, 2H); 7.86 (d, 1H); 8.30 (s, 1H), 8.40
(s, 1H); 8.47 (d, 2H); 8.81 (d, 1H).

MS (m/z) ES+: 448.2 (MH+, 100).



b) 6-Ni troquinolin-7-carbal dehyde O N,,.O0"N.O I |

"- 0 IN(''N7-Methyl-6-nitroquinolin (1.22 g; 6.5
worekp3ansd tert. but oxy-bi s(di net hyl am no) met hapCT/BPR03/011848

m; 27.3 nmol) in DM (13 m) were heated for 15 mn.

in an oil bath, which was praheated WO 2004/ 037796

PCT/ EP2003/ 011848 -76 to 160C. The reaction m xture

was evaporated to dryness, taken up in THl1= (26 nl).

Nal04 (8.3 g; 39 mml) in water (520 m) was added at

room tenperature within 1.5 h and after stirring for
Exanaple SRaN-(T-[(E)SHR €44 Fluorobenayl-2-eeliadpipacazindtdii3-akogropenyl]-

- B QAG Lwi.ce. . The conbi ned organic phases were dried
qum@be%rbw\éé%%@!deevapor ated and purified via
chromat ography (Si02; TBVE) to yield the title
. DK cacyell ow foam (920 ng; 70 9%9. 1 H NWR
a”?‘%@%ﬂr%@"ﬁ): 7.87 (dd, 1 H): 8.51 (s, 1 H: 8.73
(d, 1 H; 8.97 (s,o0l.b); 9.22 (dd, 1 H); 10.36 (s, 1
H. Ms (mz) El: 207 (M+, 20); 172 Q4@ ; 144 (25); 127

(70); 116 (100); 8 ). C
(E)-3-(6-Nitroquin -7-yl)-acryli cid methyl ester
ONOONO O 1-J M-Ntroquinoli - car bal dehyde

(920 ng; 4.55 mmol ) in toluene (4 and

(met hoxycar bonyl nethyl en) tri phenyl phosphoran (1.67 g;
5.0 mol) were refluxed for 1 h. The title conmpound
C

rys i sed upon cooljng and was filtered. off.
Aot MR 181 25 rione) peroney: Hifumal H2504 conc
(6.75td)tdrR) ASHUBHAZ0 ((3@0g;MB)4 mhh&) WBicdatéd SUPE0°BASr 20 h. The reaction
chr omat ogr.ap ;. acet one/ hexanes

. purified vja , hy %SIOZ, ! .
mixtuie)wes PaUgsd, PR ey, RIBREOH ¢ BY agdig NHiqoac. and extracted with
EtOAGQniRe Yiftks( $AEdBMbinéoranit Hddes wefb d@R Sfer Na'Z'SWRevagorated and

(400MHz; DVSO- d6) ;. 3. 80 ES’ 3H);_6.79 (d, 1 H); 7.7
purlfnéqjalgl\élﬂgorq)@tog(aeby (%PZHW, /ngxapes ((yI,SO)lto H)e,ld thegdle(gemppund (1.5 g;
34 %{D Thé iSmérse 5—’|tnéth9l-@nitl§tltﬁrﬁ’cﬂine Iwdd elubdd fr%zﬂwg%%rﬁﬁ%ﬁer the title

M+, 20); 212 (1 1 25); 143 (50); 11
compbund (85%)m’g;19 %)(. 00 (25) (50)

1H-NMR (400MHz; DMSO-d6). 2.64 (s, 3H); 7.65 (dd, 1H); 8.10 (s, 1H); 8.58 (d, 1H); 8.79
(s, 1H); 9.05 (bd, 1H). The assignment of regicisomers was in agreement with ROESY-
spectra.

MS (m/z) EI: 188 (M+; 40); 171 (100); 141 (40); 116 (60).

b) 6-Nitroquinolin-7-carbaldehyde

7-Methyl-6-nitroquinolin (1.22 g; 6.5 mmol) and tert.butoxy-bis(dimethylamino)methan (5.2
ml; 27.3 mmol) in DMF (13 ml) were heated for 15 min. in an oil bath, which was preheated



d) (E)-3-(6-Ntroquinolin-7-yl)-acrylic acid WO

2004/ 037796 PCT/ EP2003/011848 -77 O N1O OO NMO\ \
W@200403%7964 OH (E) - 3- (6- Ni troqui nolin-7-yl)-acrpCT/EP03/al1848

met hyl ester (1 g; 3.9 mml) was suspended in 2N NaCH

(2.9 m; 5.8 nmol) and MeOH/$39 m) and stirred at 55C

for 1 h. The clear solution was cooled, treated with

2N HC (3.2 m; 6.4 mol), diluted with water (70 m)

to 16@"@' ﬁh'%ergea&fdh%&t&@me eba;sdrsteaqameyﬁéds ftakéreupch ama (26 ml). NalO4

63 ¢ (rj:IB 9el_nq§°') in vygte( &ngo/;()rpl)vs}as;kaql\l;j'\p@(qj rogrp)ten@%urg rp_ﬁ 56 ﬁ and after

stnrnr% @5an<§tﬂer ‘3—h|'t9|e r&cﬂ@n fribxturd wlls e)ara%éd(vﬁfh E€OAD twitd. BRe combined
Lol () H i, (Ve 2005 980k Hhhomatograph
orgarpggy\asqqgve(rg nedqu@r (réqgso‘g evaporat and purified ' via "chromatography

[ 4itE ¢HRAP ORI 4 YellbwRbMY(OR0 REY: 70 1%): 1-yI | -
(S'Oi ﬁmlté%aﬁhﬁonlﬁ 7b ) -pr o%’)enone h% NEgo 65;)'0 0 a
JN F OH- iNiN
1H- N(vﬁi &oWzN'dMSGJdBPOVW (dd Y1By; afsﬁxlsl HR8I 7B (d12R);/897 (&, TH); 9.22
‘ d&‘f (4-fluor obenzy ) - 3- net hyl pi perazi ne
(dd, ‘(h')»ﬂ éﬁ(s )i stoph Stephan et al., WD 0236581) (104
ng; 0.5 mol) and EDCI. HCl (96 ng, O 5 nmol ) were
di ssol ved in Dl\/FéS ? and stirre 18 h at room
MS (m&nF&r202U M., 26ha72 401 1492/ ﬁ?al(@)wb@ 689}@3 BR- wat er
and extracted with EtOAc three tines. The conbi ned
ani c phases were dried over Na2SO4, evaporated and
c) (Eb@n? $-Niteaquinolin-7omrasrdic agiddpetpy!(est®2; acet one/ hexanes
40/60) to yield the title conpound as col orless oil
(150 ng; 69 % . 1H NWVR (400MHz; DMSO d6) 1.21-1.48

(m 3H: 1.90-20230(m 2H); 2.66 b 2.83 (bd,
1 H; 3.00 (m 1WH); 3.44 (bd, 1H) 3.5% (bd, 1 H;
4.28 (bs, 1 H; ¢bs,_1.4); 2H); 7.38
(dd, 2H); 7.44 1H; 7.72 (d 83 (d, 1

H; 8.62 (dd, pH} 8.88 (s, 1 H

6-Nitroquinolin-7-carbaldehyde (920 mg; 4.55 mmol) in toluene (46 ml) and
(methoxycarbonylmethylen)triphenylphosphoran (1.67 g; 5.0 mmol) were refluxed for 1 h.
The title compound crystallised upon cooling and was filtered off. Recrystallisation from hot
EtOAc (250 ml) gave pure title compound (700 mg). The mother liquor was purified via
chromatography (SiO2; acetone/hexanes 30/70) to yield a further batch of pure title
compound (300mg). Total yield: 1 g; 85 %.

1H-NMR (400MHz; DMSO-d6): 3.80 (s, 3H); 6.79 (d, 1H); 7.75 (dd, 1H); 8.07 (d, 1H); 8.50
(s, 1H); 8.66 (d, 1H); 8.95 (s, 1H); 9.16 (dd, 1H).

MS (m/z) EI: 258 (M+, 20); 212 (100); 181 (25); 143 (50); 116 (40).

d) (E)-3-(6-Nitroquinolin-7-yl)-acrylic acid



(dd, 1 H). WD 2004/037796 PCT/ EP2003/011848 -78- MS
(mz) ES+: 435.2 (MH). f)
W@ B)048371786 Ani noqui nol i n-7-yl)-1-[(R) - 4- (4-f | uoPCbhEPZYS/H11848
- 2-net hyl pi perazin-1-yl] -propenone OIN'O _ NH2 O\ F
N~F NN iNiN
(BE)-1-[(R)-4-(4-Fl uorobenzyl) 2- nmet hyl pi perazi n-1-yl]-
3-(6-nitroquinolin-7-yl)-propenone (150 nyg; 0.36
mmol) 1.15 mol) was dissolved in EtOH /_HO conc (6
m; 1:1). qu‘%’)(SSg ng; 2.04 nm)I)qu@cQ added in one
portion and irgedlifor 5 mn. The reactiQnlin xture
was pour ed [ ted Na2CQB sol u and @xtracted
wi th TBME # tines. The conbined nic phases
wer e washed th 2N Na2CQO3, dried olern Na2SO4,
evaporated to dryness and purified via chromatography
(Si 02; acetone/ hexanes 40/ 60) to yi eI d the ti tI e
ompound as _ yel |l ow foam (110 /%
(E)- %@d@mﬁum@ngo(l&e?rthaglg rgetgg qs,tﬁ 3 rg@ob vg%s fqﬁpended in 2N
NaOﬂ"& 9 n'%l It (TH%I) ad Me@l—ﬁé&g rﬁ?@nd Hﬂ)red 3t 9§’dfb‘5 A BHh2. élé’ar solution

was eg@]ed 1tr.§ated gvn@él‘(d b‘gCI a% UEN ) mrr@l)ggllletgd "1 wat;erl(gg ml) and the
precnéﬂﬂedﬁt@corﬁp&ﬁd(fﬂbre@@nd d?lea@dmgzﬂ %).7- 80 (d, 1H);

1 VS (1l
ES+: 405 2 (I\/H+ 100) 9) i (mz)
1H-NMIR ?4do(\/E)z Mé@dﬁf« 6‘68% mpbmhgﬂr RS, ﬁHE’eEE@g'(éHH) 8.65

- 3- 0X0 nyl]-qu T n-6-yl)- acetam de 0

(o, B9 5. ot Org (. 1 983055, 1H)

MS (m/z) El: 244 (M+, 10); 198 (100); 171 (20); 143 (50); 116 (60).

e) (E)-1-[(R)-4-(4-Fluorobenzyl)-2-methylpiperazin-1-yl]-3-(6-nitroquinolin-7-yl)-propenone

(E)-3-(6-Nitroquinolin-7-yl)-acrylic acid (122 mg; 0.5 mmol) and (R)-1-(4-fluorobenzyl)-3-
methylpiperazine (Hilger, Christoph-Stephan et al., WO 0236581) (104 mg; 0.5 mmol) and
EDCI.HCI (96 mg; 0.5 mmol) were dissolved in DMF (5 ml) and stirred for 18 h at room
temperature. The reaction mixture was poured on water and extracted with EtOAc three
times. The combined organic phases were dried over Na2SO4, evaporated and purified via
chromatography (SiO2; acetone/hexanes 40/60) to yield the title compound as colorless oil
(150 mg; 69 %).

1H-NMR (400MHz; DMSO-d6): 1.21-1.48 (m, 3H); 1.90-2.23 (m, 2H); 2.66 (bd, 1H); 2.83
(bd, 1H); 3.00 (m, 1H); 3.44 (bd, 1H); 3.53 (bd, 1H); 4.28 (bs, 1H); 4.63 (bs, 1H); 7.17 (dd,
2H); 7.38 (dd, 2H); 7.44 (d, 1H); 7.72 (dd, 1H); 7.83 (d, 1H); 8.62 (dd, 2H); 8.88 (s, 1H); 9.13
(dd, 1H).



\I ONI iN N (E)-3-(6-Am no
uinolin-7-yl)-1-[(R) - 4-(4-fl uorobenzyl) - 2- net hyl pi pera
wae0w4A3%bq - propenone (81 ny; 0.2 mmol) and NEtBCT/BPR03/011848

m; 1.6mmol) were dissolved in THE (5 m) and treated

with WO 2004/ 037796 PCT/ EP20r83/ 011848 -79

acetylchloride (0.087 m; 1.2 mmol) for 2 h at 55C

The reaction m xture was poured on water and

extract ed wwth EtCAc three tinmes. The conbi ned organic
hases were washed wth water and 2N Na2CO3, dried

DrESE 24512 (M4hor at ed and purified via
chrorrat ography (Si 02; acetone/ hexanes 50/50) to yield

the title conpound as yellow solid (60 ng, 66 %.
f) (ExBHGminorninatin-7-yhivis(iRiE) (4-fluombenzy)e2-(methyliperadinggylPpragenone
(m 2H); 2.15 (s, 3H); 2.68 (bd, 1 H); 2.83 (bd, 1
H) ; 300(bs 1 H,; 3.45 (d, 1 H; 3.53 (bd, 1H);
d . 4.66 (bs, 1 H); 7.18x(dd,g 2Is|) .37

; 7.50 (dd, ,\
F0 (d,__1 H); i? 88
@ H)( VS (rriH)z)| E -
2-Di rrethyl am no-N-(7- [(E) 3-[(R)-4-(4-fl uorobenzyl) - 2-
nmet hyl pi perazi n-1-yl]-
(E)- 1%1({?)05 fi’?@%kﬂbﬁﬂﬂt\rﬁ llqﬁerﬂhﬁp i¥erhziRG SRS S Ritrdquilbim- 2y NrddnShe (150
mg; 0.8F-remoeB-1atH moepl wes dissaived Jn- BtQH RHCAeoné-(Bl malprl o) e8a@iR)(387 mg;
2.04 n?n&&?ﬁ?% %g%%bg:b%'e{hoil} d;]ndpsrﬁg'gg '?&ngﬂw( m-r%f?g‘ft'ﬁnﬁlﬁt&[ezwgs poured
on sqteratdd) NaRG Q3 s;ﬂutlonra@d efxtraotéd bvltlatT BMibthreetimes.alther @mbined organic
2
phasis HePE nel o NER OB ED s e oy amess an
purifi w:-!\tV@r 9hrdmamraplwr(3|i@2%¢tmd1exanes 40/60) to yield the title compound as
yellow foam (110 mg; 82 %).

1H-NMR (400MHz; DMSO-d6): 1.18-1.38 (m, 3H); 1.90-2.23 (m, 2H); 2.67 (bd, 1H); 2.83
(bd, TH); 2.98 (bs, 1H)3.42 (bd, 1H); 3.53 (bd, 1H); 4.12-4.38 (bd, 1H); 4.50-4.75 (bd, 1H);
5.66 (bs, 2H), NH2); 6.94 (s, 1H); 7.18 (dd, 2H); 7.28 (m, 2H); 7.38 (m, 2H); 7.80 (d, 1H):
7.91(d, 1H); 8.17 (s, 1H); 8.52 (dd, 1H).

MS (m/z) ES+: 405.2 (MH+, 100).

Q) N-(7-[(E)-3—[(R)-4-(4-FIuorobenzyl)-2-methylpiperazin-1-yl]-3—oxopropeny|]-quinolin-6-yl)-
acetamide

(o}
)LNH
~ZN

(E)-3-(6-Aminoquinolin-7-yl)-1-[(R)-4-(4-fluorobenzy!)-2-methylpiperazin-1 -yl]-propenone
(81 mg; 0.2 mmol) and NEt3 (0.2 ml; 1.6mmol) were dissolved in THF (5 ml) and treated with



evaporated to dryness to yield the chl oroacetam de
internmediate (110 ng; 77% as a yellow sh foam The

wae kdoansaeet am de i nternedi ate (48 ng; 0.1 nmol PCTVEBR2003/011848
di ssolved in THE (6 m) and treated with 6 drops of
di met hyl am ne, stirred for -Z% at room tenperature,
poured on 2N Na2CO3 and extracted with Et QAC t hree
times. The conbi ned organi ¢ phases were washed with

acet%@rﬁcﬁide @rda?dmp‘ﬁeﬁ MRS Z%Vé‘tpﬁ“@t qﬂgrtr@aéfoﬁﬁﬁ&ﬁ:ré%s poured on

via 'chr omat ography H3conc
wateesnd esfractsq with FtQAcHthrer times.| Q:@m@uea@l OfganiG phagfs yere washed

with S8R 25nd 324 1008, ned) ﬁ?\'/%o %% Zpies) and puriied via

chroma@graphggsm a@pgoneljjeggueg, @gsq)r;p mlg theztltjya-ccergpom as yellow solid
o, f bd, 2.83 (bd, 1 H; 3.00 (bs, 1 H,; 3.15
(60'%%%%{—3 343(bd 1 H,; 3.53 (bd, 1 H); 4.28 (bs,
4.63 (bs, 1H), 7.18 (dd, 2H); 7.38 (dd, 2H); 7.41

ng\ﬁ%go?(}yn D"Eﬂ%égn@gz stw%é Cga?nljz)('z‘nsés%)zes(bd

1H); 2.83) (bdViH]; i3 G0 (keS#H);4345 £d,( 3.530b9.. 1THix 448 Gs3BH); 4.66 (bs, 1H);
7.18 zhci %W(ﬁ)n gdci (2‘?)3 7‘4(1 AP 7HRR@EY Py F-8BRGNYHRIE64 8 1My; 8.30 (o,

1H); Qlﬁ3l’(6,|1m-;5-8§|(9'd nﬁ)h&ﬁéé%l%nam de a)
N, NN(7-[(E)-3-((R)-4-(4-Fluorobenzyl) - 2-net hyl pi per azi
n- 1-yl ] -3-oxopropenyl ] -qui nolin-6-

MS (y/2) HS-s -4t hdhekul fonanide 4 0 -s, "S% NHO _ 0O N O
\ N~/ FF NIN/N/NN~CO
(E)-3-(6-Am noqui nolin-7-yl)-1-[(R)-4-(4-fl uorobenzyl)
- 2- met hyl pi perazi n-1-yl ] - propenone

Example 38: 2-Dimethylamino-N-(7-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-
oxopropenyl]-quinolin-6-yl)-acetamide

| [o]
/N\/u\NH Q

NH,

=N . N

(E)-3-(6-Aminoquinolin-7-yl)-1-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl}-propenone
(121 mg; 0.3 mmol) and chloroacetyichloride (45 mg; 0.4 mmol) in CH2CI2 (6 ml) were
strirred for 1 h at room temperature, poured on 2N Na2CO3 and extracted with EtOAc three
times. The combined organic phases were washed with water, dried over Na2S04 and
evaporated to dryness to yield the chloroacetamide intermediate (110 mg; 77%) as a
yellowish foam. The chloroacetamide intermediate (48 mg; 0.1 mmol) was dissolved in THF
(6 ml) and treated with 6 drops of dimethylamine, stirred for 2 h at room temperature, poured
on 2N Na2CO3 and extracted with EtOAC three times. The combined organic phases were
washed with water, dried over Na2SO4, evaporated to dryness and purified via
chromatography (SiO2; TBME/MeOH/NH3conc 95/4.5/0.5) to yield the title compound as
slightly colored foam (20 mg; 45 %).



(81 ng; 0.2 mmol) in THE (4 mM) and NEt3 (0.17 nml; 1.2
mol ) was treated with nethanesul fonyl chloride
W@ 200043779¢ ; 0.6 nmol) for 1 h at room tenperat BEBEPINE011848

reaction mxture was poured on water and extracted

with EtOAc three tinmes. The8Qenbi ned organic phases

were washed with water, dried over Na2SO4, evaporated

to dryness and purified via chromatography (Si02;

1H- Nﬁlﬁﬁe@ Ommewmdépl 7@)2011038/(rﬁ| SH): hese-2 LBENE @H)01IE (8S6H); 2.68
0

f
(bd, ) 23\év((gg?,?{;nﬂ)[ §3|:.§)0 tbs( AH);@J@ @@gﬁy@ 43 £06rstHRy B A3, 0Aa I 4-28 (bs,
1H); 463'(ﬂ;s 3119“?9'80(86”2!“337%8 Wdolznnﬁmi Xd, 1H); 7. |\?1 (dd, 1H) 7N78 (d, 1H);

anesul f onam d N \

8.13 mizn@mdsm)a BER2TEHL B8 d1 8% - 908(§
N-(7 [(E)-3-[(R)-4-(4-Fl uorobenzyl) - 2- methyl pi per azi n-

{ %ﬁs OXO0opr open I] qui nol i n-6-yl)-
MS (fb'il Efrbt 482 Tt o de (100ngy; 0.17 nml) was
di ssolved in EtOH (3.4 mM) and treated wth 2N NaCH
(3.4 mM) for 30 mn at roomtenperature. The reaction
m xture was poured on water and extracted with Et OAc
{7085 - h PATiNVy - 0GP Rshenyl]-
Examiétr‘??\/\'\ge ,) IF{Z&Q&S@?&S 2&%?1%2%%2?’3 ed tgﬁdrynegssi> Vi
quinoamré-ybunetha@%suypaaraﬁeonat ography (Si 02;
TBMVE/ MeOH NH3conc 90/10/1) to yield the titI e compound
as yellow foam (55 ng; 54% . 1H NVR (400
2) N BUERBN(R) - O omhenty)- %pbethyjpnmaqn«zz(lh%-omrop@va-ﬂumohn-fi-
(bd 1 H; 2,97 (s, 3H); 3.00 (bs, 1
yh- b'ﬁ}'gthsa%%”'f("éa%f 3.53 (bd, 1 H): 4.27 (bs, 1 H:
4.62 (bs, 1 H); 715(dd, 2H) ; 7.35(dd 2H); 7.39
(dd, 1 H); 7.42 (dd, 1 H); 7.78 (Sq H; 8.02 (d, 1
H);822(d,1|—|) 8.43 (s, 1 H — §7~’§(d,1l—|).l\/5

(m 2) (M, 100). Exarrp|éi P .
:\LnétS am_lr_@]rggfe,ss) 4- (4- orob@l)s-d

(E)-3-(6-Aminoquinolin-7-yl)-1-[(R)-4-(4-flucrobenzyl)-2-methylpiperazin-1-yl]-propenone

(81 mg; 0.2 mmol) in THF (4 ml) and NEt3 (0.17 mil; 1.2 mmol) was treated with
methanesulfonyl chloride (0.047 mi; 0.6 mmol) for 1 h at room temperature. The reaction
mixture was poured on water and extracted with EtOAc three times. The combined organic
phases were washed with water, dried over Na2S04, evaporated to dryness and purified via
chromatography (SiO2; acetone/hexanes 30/70) to yield the title compound as yellow foam
(100 mg; 89 %).

b) N-(7-[(E)-3-[(R)-4-(4-Fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl]-quinolin-6-yl)-
methanesulfonamide




oxopropenyl ]- phenyl)-cyanoguani dine N AN NH2 a H2NNH
(M\V N~ F- ~\ N~ F zz' v 11 G C Z Nv ~LIl ~
W@ E)0483772 Ami no- 4- chl or ophenyl ) - 1-[ ( 2R, 5S) - 4- (BCT/EP2on3yD1 1848

enzyl ) -2, 5-di met hyl pi perazin-1-yl]- propenone (60 ny;

0.15 mmol ), ethoxyethanol (846 m), water (2.6 m) 2N

HO (1.5 mM) and NaN(CN)2 (534 ng; 6.0 mmol) were

kept. in an oil bath for 2 mn, which was preheated to
150C. The reaction m xture was poured on 2N Na2CO3 and
extracted wth CH2Cl 2/EtOH (10/1) three tinmes. The

N,N-(@g(8)+3gR) -4+ 4-FiotolEmaglp2- nmihy&plpmapoﬁaylpﬂ-oami'openyillfduumblln-G-yl)-

s ber oo (R LTV ] FRLE b R34 B vt
with ZN)MO@B('B%Q&I)HGH’B(EE’&OQBioﬁfnltemaerauﬁa 11hd+e|§bﬁbr( rh@(ﬂMalzwas poured on
waterzargg %E?s‘:tec&?ﬂﬂ h(géAﬁé% t:L 25 olf%:}_ae}ﬂ grQ%Suc aéﬁs %Be washed
with Whier, dridi3o(drsNaasd4, évip@re(téxs to bkynesg dnd- puritiad (via chtdmatography
(s|ozrh|)17s%é/gn pfggﬁhpwcsm 8)‘1*@% ﬁJpZtsmeS Bud cbg_.ggm}%gr yg%&éam (55 mg:;

54 %fxanmpl e 41:
N-(5-Chloro-2-[(E)-3-[ (2R, 5S)-4-(4-fl uorobenzyl)-2,5-d
I met hyl pi perazin-1-yl]-3- oxopropenyl]-
1H-NRIRe (00MHZ: BMSOfig):ac eRerti 3fe(niy-8H)O1-98-2. 224, \2H); Bt67/ (b, 1H); 2.83

(bd, trg;\%ﬁ((;gﬁ} ﬁ%ﬁ%ﬂﬁ%ﬁﬁ&%ﬁ yIH): $.5380d, TH); 4.27 (bs, TH); 4.62 (bs,

1H); 2S5 (dd,(ZH) Vtw(@benayllmgz(dd,%lﬂ)a) wemn¥(H5| Pe):j am?(slmb]eoz (d, 1H);
0 mo Wwas reated w
8.22 @hﬁ@) g"gieﬁ/?@hl o8 @9 %’gh | owed by

MS (m/z) ES+: 483.1 (M+, 100).

Example 40: N-(5-Chloro-2-[(E)-3-[(2R,5S)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yl}-3-
oxopropenyl]- phenyl)-cyanoguanidine

N N;?\ F . xn N/\ F
. Ve . O

(E)-3-(2-Amino-4-chlorophenyl)-1-[(2R,5S)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yl}-
propenone (60 mg; 0.15 mmol), ethoxyethanol (2.6 mi), water (2.6 ml) 2N HCI (1.5 ml) and
NaN(CN)2 (534 mg; 6.0 mmol) were kept. in an oil bath for 2 min, which was preheated to
150°C. The reaction mixture was poured on 2N Na2CO3 and extracted with CH2CI2/EtOH
(1071) three times. The combined organic phases were evaporated and purified by HPLC
(XTerra RP16 acetonitril/water) to yield the title product (8 mg; 10%) as colorless foam.



di met hyl am ne as descri bed above for APF697 to yield

the title conpound as colorless foam (45 ny; 75 %. 1
WOoRMNVB317400MHz; DVSO-d6: 0.93 (bd, 3H); 1.24 (bdr/EBid)3/011848

2.25 (bd, 1 H; 2.33 (s, 6H); 2.65 (bs, 1 H; 3.03

(m 2H); 3.12 (s, 2H); 3.468d, 1 H; 3.62 (d, 1 H);

4.04 (bs, 1 H; 4.55 (bs, 1 H; 7.13 (m 3H); 7.28

(dd, 1 H); 7.38 (dd, 2H); 7.59 (d, 1 H); 7.63 (d, 1

1H- leg % %@o@q oggf&d( SH): +.25)(bs, M) B 7 (55 1H)*8 65%bs, 1H);
3.00 Kps; IHINB.48 dm22['|Q B.6B{ljd, AR);556P3 4bg, 4H)] 4.60 dbsriH)! ¥.08-7522(m, 4H);

Gl A Gl A TR

Ny'C F C y"a C WO 2004/ 037796 PCT/ EP2003/011848

= - ina0- 4- chl orophenyl ) - 1-[ (2R,

MS @%?Eﬁ 4&# aﬁ@?oi)oggzyl )-2, 5-dinethyl pi perazin-1-yl]-
propenone (61 ng; 0.15 mmol) in pyridine (1.5 m) was
treated with nmet hanesul fonyl chloride (0.035 m; O0.45
mol ) at roomtenperature for 30 mn. The reaction

Examplex4 UrN-(v&blopoarlEg-3ali2R, 38) - Kd4-0asrohenkyd»2, 5-dimedblypiperazin-1-yl}-3-

i ned organi c phases were

OXOP%Q ]d&)héﬁ\ﬁ)éd[m éhyl;@}%?%'ﬁggser Na2SO4, evaporated to

dryness and purified via chromatjogRaphy (Si 02;

TBI\/FJI\/B@}-VN cenc 90/ 10/1 to EtCA G)—I 9@ 19) to

yield End as yel | ow fQa

%. 1 I\/R( 0 DVBOd6: 0. 92 ,@

3H) 223 (bd, IL ) 2.64 (bs, 1 4 2.99 (¥ :

303(d 2H); 3.43 (d, 1 H); 3.60 (d, 1H) 4.03 (bs,
H; 4.50 (bs, 1 H; 7.08-7.19 (m Hy; 7.25-7.35

(E)- 3891&5’%1"(“594 ch%rgpgneh@ 1%{%{ ?igfg%-égob%g&n @@%e&ty@a.peraﬂ Ayl

propeirnap(5® 433; 0.125 mmol) was treated wnth chloroacetylchlorlde followed by

dimetH(ré%Hg' %stog%rcg?%i Eliov)gl f},;(éﬁrégs) to YIélé the tL{Prc(:)o?nep%u%d as co%rless foam

(45 mg; 75 %).

1H-NMR (400MHz; DMSO-d6: 0.93 (bd, 3H); 1.24 (bd, 3H); 2.25 (bd, 1H); 2.33 (s, 6H); 2.65
(bs, 1H); 3.03 (m, 2H); 3.12 (s, 2H); 3.46 (d, 1H); 3.62 (d, 1H); 4.04 (bs, 1H); 4.55 (bs, 1H);
7.13 (m, 3H); 7.28 (dd, 1H); 7.38 (dd, 2H); 7.59 (d, 1H); 7.63 (d, 1H); 7.90 (d, 1H); 9.80 (s,
1H).

MS (m/z) ES+: 487.2 (MH+, 100).
Example 42: N-(5-Chloro-2-[(E)-3-[(2R,5S)-4-(4—ﬂuorobenzyl)-2,5-dimethylpiperazih-1-yl]-3-

oxopropenyl}- phenyl)-methanesulfonamide

N\



oxopropenyl j - 4-net hoxyphenyl)-acetanmide 0 0 ANH ANH
I \VOHNFCO NI C i0 1~0
W@ Bi)0483772 Acet yl am no- 4- chl or o- 5- met hoxyphenyl P HEP2003/€11848

acid (100 ng; 0.37 mml), (2R 59)-
1- (4-fluorobenzyl)-2,5-di rre't%y'l pi perazi ne (Mavunkel,
Babu J. et al., WO 00/71535) (83 ng; 0.37 mmol) and
EDCl . HCI (85 ng, 0.44 mol) were dissolved in DMF (3

(E)-F{2)Araind-4sthioroplenyt)vief(2R5$h4-(4-Fluerabeanyt)- 2)S-dimethylpipervazin-1-yl]-

prop I ERAET HE 0 1HHER) Hpkii Rl s i L e aph i chorce

(0.035vab 045t mohob) rad rgom itérnpetature for3or mima T be regetign oiktQZ was poured on

T R N M R ———

washedO itz wadvBQiriid dve®3Na28I04 3Hdvapdrated ttsdrydeBs andSurified via

chror&\?togga_%g (%@6 %/ﬁeﬁ)@%ﬁ%ﬂ&@ﬁﬁﬁﬁb&@@% é§/ﬁc) fo yield the
title dnipoubd as Jellow fbadb(50msg; 60 %).; 4.56 (bs, 1 H);

7.11-7.27 (m 3H): 7.36-7.50 (m 4H): 7.58 (d. 1 H):

9.68 (s, 1 H NH). WO 2004/037796 PCT/ EP2003/ 011848
1H-NMR {400BHZyDMS CES6: 0.9Z 4bd, \aHY; 1.200%, 3HBx 223! (bd A1H); 2.64 (bs, 1H); 2.99

. SR b P S KT pIs0Tte Tl i) J) OB Aif 7087 10 m,
4H); 7:26%0. 38y pHHNY UD(mMeRHR ITe80d] oRp M.ale(ba) 1H); 9.80 (bs, 1H, NH).

(E) - 3- (2- Ami no- 4- chl or o- 5- met hoxyphenyl ) -acryclic acid

ethyl ester ONOONHR \ O\ \ \ Gl d I -~1
MS (m/z) ES+: 480 (MH+, 100).

Example 43: N-(5-Chloro-2-[(E)-3-[(2R,5S)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yl]-3-
oxopropenyl]- 4-methoxyphenyl)-acetamide

0 0
/lLNH )LNH i =
x OH X N& \/O/F
cl - krN
-0 0

(E)-3-(2-Acetylamino-4-chloro-5-methoxyphenyl)-acrylic acid (100 mg; 0.37 mmol), (2R,5S)-
1-(4-fluorobenzyl)-2,5-dimethylpiperazine (Mavunkel, Babu J. et al., WO 00/71535) (83 mg;
0.37 mmol) and EDCI.HCI (85 mg, 0.44 mmol) were dissolved in DMF (3 ml) and stirred
~ over night. The reaction mixture was evaporated, taken up in 2N Na2CO3 and extracted with
EtOAc three times. The combined organic phases were evaporated and purified via
chromatography (SiO2 acetone/hexanes 3/7 to 4/6) to yield the title compound as colorless
crystals (97mg; 55 %).

1H-NMR (400MHz; DMSO-d6: 0.93 (bd, 3H); 1.25 (bs, 3H); 2.08 (s, 3H); 2.16 (bd, 1H); 2.50
(bs, 1H); 2.68 (bs, 1H); 3.02 (bs, 1H); 3.45 (d, 1H); 3.61 (bd, 1H); 3.93 (s, 3H); 4.05 (bs, 1H);
4.56 (bs, 1H); 7.11-7.27 (m, 3H); 7.36-7.50 (m, 4H); 7.58 (d, 1H); 8.68 (s, 1H, NH).



a io
(E)-3-(2-Nitro-4-chl oro-5-nmet hoxyphenyl)-acrylic acid
weedwhswster (2 g; 7 mmol) and SnCl2 (7 g; 36PEMBP003/011848

were dissolved in THEfwater (60 m; 5/1), heated to

reflux for 2 min. and then-8eft at roomtenperature

for 20 mn. The reaction m xture was poured on 2N

Na2CC3 and extracted with TBME/EtOH three tinmes. The

conbi ned organi ¢ phases were dried over Na2SO4 and

evap rated dr ss to yield a sem -crystalline raw
MS(’H‘E—? ital 4 W’é %@g triturated with TBME/ hexanes 1/1

to render the title conmpound as yellow crystals (1 g;

56 %9. 1 H NVR (400MHz; DMSO-d6: 1.35 (t, 3H); 3.85

(s, 3H; 4.28 (g, 2H); 6.33 (d, 1 H; 6.78 (s, 1 H);
Exar@le@& (NEE)S -&hidrs- 2-?(53 wi ,58) hi)(4 flbrobsmy))- ﬂ-dura&ﬁwwbrazm -1-yl]-3-

30) 166 (30)
oxopr@g,anw (‘ZIU@HP’GZPBeQY' ﬂ'lﬁ)‘?%‘ﬁ {#€ani no- 5- met hoxyphenyl
)-acrylic acid ethyl ester NHz ~~ O\ \ o' -"S%H O

Cl. . OC -~ . .
a) (E}-gy2-Amina-Achiese-2-resthevvehenybeagnslic BRI Y estef yi i ¢ aci d
et hyl ester €250 ng; 0.98 nmmol) in pyrldlne (2 m)

was treat met hanesul fonyl chlorige (0.5 m; 2
mmol ) for iho-at WO 2004/ 037796 P 4,911848
-85 roo erature. The reaciion m X e was poured
on wat éf ahd extracted with TBVE th#€eftines. The

conbi ned -or gani ¢ phases were evapor at ed°to dryness and
purified via chromatography (Si02; acetone/hexanes
2/8) to yield the title conmpound as slightly yellow

(E)-3%8 !ﬁt?@h%h&?&-@%th@@;ﬁ\eﬁw) acthc acnd ethyl ester (2 g; 7 mmol) and SnCI2 (7
| or o- 2- net hanes | am no- 5- met hoxyphenyl

g, 36)m@@p qu@ d§§plue<|l\||up dHRfwater (@qu, /1), heated to reflux for 2 min. and then
left at room temperature for 20 min. The reaction mixture was poured on 2N Na2C0O3 and

extracted with TBME/EtOH three times. The combined organic phases were dried over
Na2S0O4 and evaporated to dryness to yield a semi-crystalline raw material, which was
triturated with TBME/hexanes 1/1

to render the title compound as yellow crystals (1 g; 56 %).

TH-NMR (400MHz; DMSO-d6: 1.35 (t, 3H); 3.85 (s, 3H); 4.28 (q, 2H); 6.33 (d, 1H); 6.78 (s,
1H); 6.93 (s, 1H); 7.73 (d, 1H).

MS (m/z) El: 255 (M+; 50); 210 (100); 194 (40); 182 (30); 166 (30).

b) (E)-3-(4-Chloro-2-methanesulfonylamino-5-methoxyphenyl)-acrylic acid ethyl ester

o}
Vi
XN < NH o]

NH

Ci

Pre)

(E)-3-(2-Amino-4-chloro-5-methoxyphenyl)-acrylic acid ethyl ester (250 mg; 0.98 mmol) in
pyridine (2 ml) was treated with methanesulfonyl chloride (0.15 mi; 2 mmol) for 15 min. at



a a io
(E) - 3- (4- Chl or o- 2- net hanesul f onyl am no- 5- met hoxyphenyl
w0 2@80¥179€ acid ethyl ester (320 ng; 0.96 mMOPQT/RER03/011848

refluxed in 2N NaOH EtOH 1/10 for 10 min. The
resul ting suspensi on was tBdred to OC, filtered,
taken up in water and acidified with 2N HCl and
extracted with TBME three tines. The conbi ned organic

room ﬂ&ﬁﬁ@l‘étdﬁ@r Fhé lreaddion viaixtuka 25@4pandd enapateataad eéxtracted with TBME

v S e Gorbint oGS phacs SRR oIR8 e ena purted i
chromat&grapiy (SIOR; a&t&%/ﬁ@can@ﬁﬁl&&o gl the fitid-omFoutd :{ssllgbtly yellow
crystad%msq@o?é;a H: 7.90 (s, 1 H. M5 (mz) ES-: 304

N-(5 Chloro-2-[(E)-3-[ (2R 5S)-4-(4-fl uorobenzyl)-2,5-d

0 @i Tee el BN Y éwﬁfaﬁgd'wac g =

JOH N\ Fo C 11 OO
(E)-3-(4- @g or o- 2- met hanesul f onyl am rw&@ met goxyphenyl
)acryllcacd 1 ng; 0.32 mol),
r@ﬁzyl ) —25=di net hy per af'ne
ulJ. et al., WO 00/71& (73 ng; 0.32

mol ) and E .HC (75 ng, 0.39 mml ), -#HOBt (5 nu;

0.03 nmol) were dissolved in DM (2 m) and stirred
(E)-3-¢4-Ehlond-gmethahesuferydaming-Sringthaxphgay)-acalin aeid @thy! egler (320 mg;

e e

cooled oD G dittermdg takien upjin wates and asidified yithaze iCh and gutragtecwith TBME

three t| hfrh%n@érﬂ ?if@t? wo?épno%u ﬁﬁas%%e\;v%eéw Q@ST%%@%a%d 8<?Lva(§/>()orated to

el’l ow f oam
drynets MMtM@W@pM@Sd@HOV@S@@’yéb& (13#4ng; 8928). (bs,
3H); 2.23 (bd, 1H); 2.67 (bs, 2H); 2.94 (s, 3H); 3.00
(bs, 1 H; 3.45 (bd, 1 H; 3.61 (bd, 1 H); 3.95 (s,
1H-NBIR) (40aMBi3; DMSO-46:Hp.974s581) BO3 (s, 3H); 6.68 (d, 1H); 7.40 (s, 1H); 7.51 (s,

1H); 7.90 (s, 1H).

MS (m/z) ES-: 304 (M-; 100).

d) N-(5-Chloro-2-[(E)-3-[(2R,5S)-4-(4-fluorobenzyl)-2,5-dimethylpiperazin-1-yl]-3-
oxopropenyl]- 4-methoxyphenyl)-methanesulfonamide

9, ,0
SN N\
\ /
>sf <" NH =
NH \ g F
Mo — O
. o Y
o] -0

7~

(E)-3-(4-Chloro-2-methanesulfonylamino-5-methoxyphenyl)-acrylic acid (100 mg; 0.32
mmol), (2R,5S)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine (Mavunkel, Babu J. et al, WO
00/71535) (73 mg; 0.32 mmol) and EDCI.HCI (75 mg, 0.39 mmol), HOBt (5 mg; 0.03 mmoi)
were dissolved in DMF (2 ml) and stirred over night. The reaction mixture was evaporated,



1 H,; 7.13 (dd, 2H); 7.20 (bd, 1 H; 7.36 (s, 1 H;
7.38 (dd, 2H); 7.50 (s, 1 H); 7.78 (d, 1 H); 9.40 (s,
wda 20403V (nf z) ES+: 510 (M, 100). Exanpl e 4BCT/EP2003/011848
N-[ 5- Chl or o- 2- [(E) 3-(R) - 4- %4 fl uor obenzyl) - 2- et hyl pi
perazin-1-yl)-
oxopr openyl ) - 4- ( 2- met hoxyet hoxy) - phenyl ) - acet am de a)
1- Chl or o- 2- ( 2- net hoxyet hoxy) - 4- net hyl - 5- ni t robenzene
takertoup|‘i|=e)|2@|lq fﬂazﬁoﬁan@lﬁxﬁbcte@lv:@ EtOAc thret(e times. The combined organic
-Di chl oro ni tyobenze
phasgs etk &y RGld AN @%@)3 vigh Chromatogsaiy. Bige %C%@B‘%Ffa"es 37) to
yield ﬁweﬂlereampbuwasslélmohm (395 g emomf sodium (115 ny;
.01 mol) dissolved in 2-nethoxyethanol (15 m). The

brovvn reaction m xture was stirred at 100C for 1 h,
1H- NW(@@M b:fms;'@ d650.93 Obdalaell) e1<123 b4, Q’d—I)WIZIZl! (BRVEH);h2. 62 (bs, 2H);

2.94 (g, T3 90 Ped T 2 Grip o 61450 05 28548 U AEBRBS Jbw 4.55 s

Rel)t7.86 8RR SHP QHy:St.28 &, 1H); 9.40
1H); M@)(de QH)yrqubd tl—I)NI\/BR aom g:DCI ?765@% l(‘iz 3H)€o! );

(s 1 41(s 3H); 3.77 (t, 2H); 4.18 (t, 2H); 6.75 (s, 1

H ; 10 (S 1 H) b)
(2- met hoxyet hoxy) - 2- ni t rophenyl ] - acr

MS (W& Esacu @1Q1@4*M»|1°Q)st er WD 2004/ 037796
PCT/ EP2003/ 011848 -87 O' N..OO, N..OO1IWO C | /

C OlL O I\ I . .
Example 45: N-[5-Chloro-2-[(E)-3-(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yi]-3-
oxopropenyl)-4-(2-methoxyethoxy)-phenyl)-acetamide

a) 1-Chloro-2-(2-methoxyethoxy)-4-methyl-5-nitrobenzene

1,2-Dichloro-4-methyl-5-nitrobenzene (R.J. De Lang, et al. Tetrahedron (1998), 54(12),
2953-2966.) (860 mg; 4.17 mmol) was added to solution of sodium (115 mg; 5.01 mmol)
dissolved in 2-methoxyethanol (15 ml). The brown reaction mixture was stirred at 100°C for 1
h, poured on brine (50 ml) and extracted with TBME three times. The combined organic
phases were evaporated and purified via chromatography (SiO2 acetone/hexanes 1/9) to
yield the title compound as orange crystals (640 mg; 63 %)

1H-NMR (400MHz, CDCI3): 2.55 (s, 3H); 3.41 (s, 3H); 3.77 (t, 2H); 4.18 (t, 2H); 6.75 (s, 1H);
8.10 (s, 1H).

b) (E)-3-[4-Chloro-5-(2-methoxyethoxy)-2-nitrophenyl]-acrylic acid methyl ester



1- Chl or o- 2- ( 2- net hoxyet hoxy) - 4- net hyl - 5- ni t robenzene
(300 ng; 1.22 mmol) in DM (3 m) was treated with

Wa erot/obrboxy- bi s(di met hyl am no) net han (1. 06 ni PCHER2003/011848
mml) in DM (13 m) at 160C for 20 min. The reaction
m xture was evaporated to dByness and taken up in THE
(6 mM). Nal04 (1.6 g; 7.3 mmol) in water (25 nm) was
added at roomtenperature within 0.5 h and after
stirring for,angther 1 h, the reactjon,-m xture was
extracted witl Et OAc twice. The conbi ned rgani c
phases were drixed over NagSO4 and e
dryness to d the internediate
4-chl or o- 59( 2- nethoxyethoxy) 2-ni ¢
brown solid (360 nmy; quant.). \k
4- chl oro- 5-( 2- thoxyethoxy) 2-ni trobekzal dehyde
(360ng; 1.22 nmo ) and ?
(met hoxycar bonyl net hyl en) tri phenyl phosphoran (449 ng;
1.34 nnDI) were refluxed for 1 h in toluene (20 n1)

1-Cige 1z fhoiinon T4 FRBY Fringbanaros U0 md Tz @matY maiF (@ mi
was feated ivithl tert. Butoky- b|swmgmwphmoor8e0@n (TBBENK 6X1aﬁﬁ$ol)1(n10MF (13 ml)
at 1603t R B SaciR rGET BRe PYRRRTHGY raEess Aijekerup in THE (6
ml). Nd194|[(dlj€eg t7. BnEnols inWatef @mml;guasék?dd’éh AFoshitambeature within 0.5 h
and %lﬁs sti r\z’tvné:)rg}/ (aﬁ)‘olrgm]h Zh%gea(cé@ mﬂque veas5e3c?r)@atedlwﬁb l(:'tdf\os twice. The

combfred ordarti) phdsed wdrd, dnéd |'dWer Ra2804 sandlevboratad to dryness to yleld the

S o e e b e ek .
quant)). O 4@hldro-532- nbetmyéﬁ\@é{/)oﬁﬁﬂraﬁer%ﬂeﬁm0@6@%%84‘322 #imol) and

WIS
in tolurbn!ES(QD vaifl After %&ﬂg(th@qeﬁét)ohl'ﬁxﬁ@@ ColueRe '(400 mBWh alided?and the

result%g crystarTmil ‘tgred o%f andd purified via chromatography (SiO2, TBME/hexanes 1/1) to
yield the title compound as a cis-trans mixture (290 mg). Recrystallisation from hot TBME

ro enzaldehyde as

rendered the pure trans isomer (180 mg; 47 %) as slightly yellow crystals.

TH-NMR (400MHz, CDCI3): 3.70 (s, 3H); 4.08 (m, 5H); 4.55 (dd, 2H); 6.53 (d, 1H): 7.31 (s,
1H); 8.41 (d, 1H); 8.43 (s, 1H).

C) (E)-3-{2-Acetylamino-4-chloro-5-(2-methoxyethoxy)-phenyllacrylic acid



and the reaction mxture stirred for 1 h at room

tenperature, poured on saturated Na2CO3 and extracted
wWowRdh/0IBME t hree times. The conbi ned organi ¢ pPEBEBR2003/011848

were dried over Na2SO4 and gvaporated to dryness to

yield the internediate (E)-3-2-am no-4-chl oro-5-(2-

nmet hoxyet hoxy) - phenyl] acrylic acid nethyl ester (740

(E)- %nI%)Cmorpg -E@rngthoxyethvon-8- @rqmwm}mxlgﬂe@%xwthwh@tqn {%6rmg; 2.88

s S WD AT oD, SR 48559 i s s

and theeregetionl miduge stimedfor 118 atrasim tempgtiatyre, wasresdere datarated Na2CO3

and re%’gﬁtécﬁ e ?bWEe thrBe iRy, tTr%nﬁoml%E@ dprgéﬁi%(ﬂﬂggeﬁ %derérodried over
mn, ft n wat er  an

reaction m xtur
Na23Q4 and teveperated Bt dmneasrmtpe@eld thﬁe@termdla&eb (B Hridamingeheijoro-5-(2-

metrRRPaSa Y Bhénrit RAF meiyF el R0 iy BgRRt o 1O

(E)-33[2famine-dtcplaieridr(@- metbhmfm) grenyiiacndic yasich onethyl gstery(7#@ mg; 2.6
mmogwég Gis861& TP biding’ B3P ) dritPtrBted With dBetfiEnsifld Bimi; 13 mmo),
whicly ElaZ)adQe{i 2t goem temperatura it Bl portions. Aftenstirhiog et Hhryr),-thé reaction
mix FENL RO 9516 TR o1 10 0B el 8l roenc
phasgg werentiried30Bt Nad®s)4) ard eGpoGtédio drynessaAn yiddi thelibteringdiate (E/Z)-

3- [2-?@!%&8% érﬁ&?he C%h%xieﬂﬁ&&é gﬁ'&e{ﬁéé{gs CL&&* n¥>.4.tlt|y2 3% mg; 87

es wer e
%) apyellomapsal. and evaporated to dryness to yield the

(E/z)té‘z;ﬂ %eﬁg&%mﬁ hloro-5-(2; memogethqg(y)( ghe ng{]rﬁcrxllc ﬁigx%eghyl ester (730
mg; pR3mypiovasl dissalsiddinadeQHl (30 uniy aydmbeed(vsm 2MgNa®R 7. ml; 3.34

ol &1EHE 0Ny BRI fy Ve s B e

EtOAL thipe times7 The, combifjed arg8iic ptases wére dfied vérNa2SO# andHpvaporated

to dr%%)é tggﬁesjd ]tggl)tltlg(@g%ogg? (Eg;ﬂ% agétylaﬁuno-rg Nhl’org-g)(é-mzezt%oxyethoxy)-

phenpllqcBAiCatidr o- 2- [ (E) - 3- (R) - 4- (4- f | uor obenzyl ) - 2- net hyl pi

| ropenyl ) - 4- ( 2-
asyeﬁ&x’%@%@éﬁl@b"?g%% ijl]-aeet am de (ATQB03) WO
2004/ 037796 PCT/ EP2003/011848 -89 O ANH O )NH O = OH

1H-NMR (400MNzT DMS0-d6: 2.07 (s, 3H); 3.31 (s, 3H); 3.70 (dd, 2H); 4.27 (dd, 2H); 6.62
(d, 1H); 7.43 (s, 1H); 7.47 (s, 1H); 7.62 (d, 1H); 9.72 (s, 1H, NH). 12.2 (bs, 1H, COOH).

MS (m/z) El: 313 (M+, 70); 271 (35); 213 (50); 168 (30).

d) N-[5-Ch|oro-2-[(E)-3—(R)-4-(4-fluorobenzyl)-Z-methylpiperazin-1-yl]-3-oxopropenyl)—4-(2-
methoxyethoxy)-phenyl]-acetamide (AT0503)



a a1l
(E)-3-[2-Acetyl am no- 4-chl or o- 5- (2- met hoxyet hoxy) - phen
w@ kjoamsy®é c acid (100 ng; 0.32 mol ), PCT/EP2003/011848
(R)-1-(4-fluorobenzyl)-3-net hyl pi perazine (Hi |l ger,
Chri st oph- St ephan et al., ¥W886236581) (66 ng; O0.32
mol ) -EDCI . HCI (73 ng; 0.38 mol ) and HOBt (58 nmy;
0. 38 nol) vvere di ssolved in DMF (4 m) and stirred
for 18 h roomtenperature ofhe reaction m xture was
poured o ter and extracted Jh TBMVE three tines.

The conbi ne o (9 n| c phases werg (ri d over 2§O4
evapor at e urqHf i ed—vi=a C @ grt
acet one/d es 2/8 to 1/ 1)to#i el d

conpound asoslightly yellow crystals (65 ng; 38 9.

1H NVR (400 ; DMBO-d6): 1.08- 1\@1 (m 3H); 1.85-2.22
(m 2H); 2.03As, 3H); 268(bd H; 2.83 (bd, 1
Hy; 3.00 (bs, 1 H); 3.31 (s, .93 (bd, 1 H); 3.53

(E)- 3g€-gtkcetjla§%no 3 c?xﬂor& @QQ 7n?é'1fp|5o ggho}g) % ;}l]a]cg)n 5%; 069\471; 0.32 mmol),

(R)- 1((ﬁ|1ﬂlu0@p|)enzy$) 3k31etr(y§>|pe_r_a4q)e Hllg% ¢ nstqph-§tept;|ar5§t @u,, V@ 0236581)

(66 n@( Og? GrﬁT%B eBCiHCND3 nl d 58 Fm&lY 'and M08t (38 Hng; 1998 ‘mol) were

dissolved & QMFoMoma -andestirrgd fqrR)B- i.af eo teoipeasuiey The zeantion ynigure was

pourédp@t{ F4teP aﬂfﬁgxl aded with TB ME three t he combined grganic phases were
openy 1 %ol ? eny -ace 8eg ac)

dried MGQNweﬂoemtﬁ; andtpurlftaddpmehmmatmamsmé QGacetpnelhexanes

26 VT tnehug Shnplihe 2 slsPneloreoneon (45 mgs B 2

al . Tetrahedron (1998) 54(12), 2953-2966.) (1 g; 4.8

NGRSO, ENGS- 863,051 L ety £5E%) B b2 Thys ol 2o coa

1H); Zrﬂar(bﬁva\l‘b S\08r(bat 1H6G8G1f(er 312); l293TﬂDG ﬂHHG’i S (bdritkh)u3.@1 (dd, 2H);

417 (ﬁgf%ﬁg%’@j ree t?ﬁéﬁg\é 1% 7}9 |ned of ga anmpﬁ)a?gesa@he%) 743

(s, TH\E? .48 (s, 1H); 7.55 (d, 1H); 9.68 (s, 1H NH)

MS (m/z) E+: 504.2 (MH+, 100).

Example 46: N-(5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpiperazin-1-yl]-3-
oxopropenyl]-4-morpholin-4-yl-phenyl)-acetamide

a) 4-(2-Chloro-5-methyl-4-nitrophenyl)-morpholine

O¢N~O

Cl
Cl N

! O

1,2-Dichloro-4-methyl-5-nitrobenzene (R.J. De Lang, et al. Tetrahedron (1998), 54(12),
2953-2966.) (1 g; 4.8 mmol), morpholine (1 ml) and 1,2-diethoxyethane (1 ml) were heated



dried over Na2SO4, evaporated and recrystallised from
hot TBME to yield the title conpound as yell ow
wa@eygnairse (670 ng; 54 % . 1 H NVR (400MHz, CDQPGI/ER2082011848
(s, 3H); 3.11 (t, 4H); 3.82 (t, 4H); 6.78 (s, 1H;
8.08 (s, 1H. M (mz) EI=9956 (M+, 100); 198 (80);
181 (90). b)
N-(5-Chloro-2-[(E)-3-[(R)-4-(4-fl uorobenzyl)-2-methylp
in a micrewave Bvdn ¥t he®Poofee @ RPN Fdaction mixture was poured on water/2N HCI

10/1 (B0 {%)Oqlnldre)ﬁrac@p wlﬁ{l%bh_fﬂ\_rég rtrllgx%ea %comBﬂwg{i\l '_ctrg?]rgﬁ\, baées were

dried 6\RertNéQS€MnbVé1ﬁiréied aRe mdmﬂalwdya\mnﬁ hot TBME to yield the title compound
-Chl oro (R -4-(4-fluorobenzyl) -

asyel@wE@'vﬁ?'mﬁ%mzéﬁ)’@ yl ] - 3- oxopr openyl ) - 4- ( 2- net hoxyet h

1H- NMR)(AOM%%@C@C@BW@% cpd); 34 { @; &), B8R (t, 4H); 6.78 (s, 1H); 8.08 (s, TH).
- et hyl - 4-ni trophenyl ) - nor phol i ne was converted into

I\I-(5 chloro-2-[(E)-3-[(R) -4-(4-

MS (ni/Uer 056 Y. 1002 -198t(Bw); paPEIxyzi n- 1-yl ] - 3- oxopr openyl | - 4
(-n):a‘?lphom4oo?pe(ngjl) ag?t’amde 1 H NVR (400MHz;

DVMSO-d6): 1.18-1.33 (m 3H); 1.85-2.20 (m 2H); 2.05

b) N- (§%hlo°fb')2’-[§@) @@(R()QC’(A-flubgdﬂ)enzyg)-@%eéﬁllhﬂl_tslpérgﬁ; 51 )?lt-):t@@xgﬂgbbpenyll-m
morphgling- \(lwgenvi) agetamigesg (s, 1 H): 7.12-7.20 (m 3H):

7.35 (dd, 2H): 7.47 (s, 1 H; §.49 (s, 1 H; 7.56 (d,

1 H; 9. 7¢(1H NH). M (nf 2\ g4 515. 3_(M+ 100).

Exanpl e 47 ~

N- ( 5- Chl of 0J2- { (E) - 3-[ (R) - 2- et fyTF 4-( 4% zyI) D

i perazie< Iyl ] - 3-0X0- “pr openy henyl 5K’éc a de a)

(4- Fl uor obBnzyl ami no) - acetic a et hyl ester WD

2004/ 0377 6jPCT/ EP2003/ 011848 CC ﬁl

4- Fl uor o- b8 nzyl amne (13.86 g, P10 mmmol) was di ssol ved

in 25 nl THE and the sol uti on was cooled to 0 C

Brono- acetic acid ethyl ester (8.35 g, ;
In analogyste thedsynthess describge akpye for N- -[5-Chloro-2- [(E) -3-(R)-4-(4-fluorobenzyl)-

2-methylpiperazin-1-yl]-3-oxopropenyl)-4-(2-methoxyethoxy)-phenyl]-acetamide, 4-(2-chloro-
5-methyl-4-nitrophenyl)-morpholine was converted into N-(5-chloro-2-[(E)-3-{(R)-4-(4-
fluorobenzyl)-2-methylpiperazin-1-yl]-3-oxopropenyl]-4-morpholin-4-yl-phenyl)-acetamide.

1H-NMR (400MHz; DMSO-d6): 1.18-1.33 (m, 3H); 1.85-2.20 (m, 2H); 2.05 (s, 3H); 2.68 (bd,
1H); 2.83 (bd, 1H); 3.03 (bt, 5H); 3.42 (bd, 1H); 3.53 (bd, 1H); 3.75 (bt, 4H); 4.18 (bs, 1H);
4.58 (bs, 1H); 7.12-7.20 (m, 3H); 7.35 (dd, 2H); 7.47 (s, 1H), 7.49 (s, 1H); 7.56 (d, 1H); 9.72
(1H, NH),

MS (m/z) E+: 515.3 (M+, 100).

Example 47:  N-(5-Chloro-2-{(E)-3-[(R)-2-ethyl-4-(4-fluorobenzyl)-piperazin-1-yi]-3-oxo-

propenyl}-phenyl)-acetamide

a) (4-Fluorobenzylamino)-acetic acid ethyl ester



added dropwise at 0 C. After stirring for 2 hours at
roomtenperature the solid was filtered off and the
wo pdonasBIsNas evaporated. The title compound WaBCT/EP2003/011848

purified by chromatography (Si02, c-hexane/ethyl

acetate, 2/1) and was isold9%d as yellow oil (10.35 g,

98% . 1H NWVR (400MHz; DVSO-d6): 1.20 (t, 3H); 3.30 (s,

2H); 3.70 (s, 2H); 4.10 (qga, 2H); 7.15 (dd, 2H); 7.35

4- Fluc{rg?gﬁ Zy)'gn{u 1ﬁ§5ﬁ1mc3)]@asld|6§61bbd |ﬂuQ(5)ml THIF and the solution was

coole¢ yd §° a@@ié&%ﬁ%ﬁﬁo l f(lg] 3ngsp§:rerX| s%olﬁilynoﬁg mi'?‘HF was
addecggr)og]mslg ﬁ‘b"?}@i" sﬁﬁng%ro@ h8urs 4 réB1P kémp&@ﬂre (hﬂe é’dhdgn/as filtered

SSO

off armomermtrateiwvaso@vamafeﬁeﬁﬁ% rtise LFP@HOHEC’ M B“’ doBy ﬁﬁ'%mg'aphy
(SiO; @R%Qanlefé il k& b&ét&te oA Halwas %fola%@@s Fllowasi (ad@e@ 88%)1 he

rre or 4 hours at room tenperature.
After evaporat| on the reS| due was di ssol ved in DCM and

1H-N@§S¢KSSMHEI Sﬁlsg&eHE)s 1.4 & MR350 (%nQHWP;EO\Qs tiH)$ al10r @aeeH); 7.15

um chl ori sol utl on he title conpound was
(dd, 2p)r 7.8 &dil, 28Y. chr omat ogr aphy (Si 02, c-hexane/ et hyl
acetate, 2/1) and was isolated as yellowoil (6.41 g,
80% . 1 H NWR (400MHz; DMSO-d6, 120 C): 0.90 (t, 3H);
MS (ri/zpBS¢12123HMH4, Y9)(s, 9H); 1.55-1.80 (m 2H);
4.05-4.15 (m 4H); 4.35 (bs, 1H); 4.65 (bs, 2H); 620
bs, 1 7.10 (bt, 2 7.35 (bt 2
b) g, I(QR)gzszugoxm}x(gpony&gml_lbno-butyryl) ((4-ﬂuorobe|r_\|)zyl) amln(OWac%tlc amd ethyl

V\%)S g Et hyl - 1- (4- Fuor o- benzyl ) - pi per azi ne-2, 5-di one
Ee 04/ 037796 PCT/ EP2003/011848 -92

F

¥
P 8
F/©/\ ><o>"'ﬂ o L

Boc-D-Abu-OH (4.06 g, 20 mmol), EDCI (4.20 g 22 mmol) and HOBT (2.97 g, 22 mmol)
were dissolved in 100 mi THF. At room temperature the amine (4.20 g, 20 mmol) the title
compound of step a) was added and the mixture was stirred for 4 hours at room
temperature. After evaporation the residue was dissolved in DCM and washed three times
with water and once with saturated sodium chloride solution. The title compound was purified
by chromatography (SiO,, c-hexane/ethyl acetate, 2/1) and was isolated as yellow oil (6.41
g, 80%) .

1H-NMR (400MHz: DMSO-dS, 120 °C): 0.90 (¢, 3H); 1.20 (t, 3H); 1.40 (s, OH); 1.55-1.80 (m,
2H): 4.05-4.15 (m, 4H); 4.35 (bs, 1H); 4.65 (bs, 2H); 6.20 (bs, 1H); 7.10 (bt, 2H); 7.35 (bt,
2H).

MS (m/z) ES+: 419.2 (MNa+, 100).

c) (R)-3-Ethyl-1-(4-fluoro-benzyl)-piperazine-2,5-dione



F N--ro, OON N~-HOHOTitle conpound of step
b) (6.0 g, 15.1 mmol ) was dissolved in 20 ml of 4N HC

w0 noodiogwae and stirred for 2 hours at room PCT/EP2003/011848
tenperature. After evaporati %n the resi due was
dissolved in 200 M water &%d 1 N NaOH was added to
reach pH - 10. This solution was extracted with ethyl
acetate, dried with sodium sul fate and evaporated. The
resi due was dissolved in 20 m ethyl acetate and
all onwed to stand over ni;ght The titI e compound was

purified by chrong aphy (Si0 et hyl F
acet at e/ MeOH NH3co 95/ 5/ 0. 5) and was i sol @, as
yel | ow soI|9/(2.8 d, 79% 1 H NWVR (400MHz; - d6) :

0.85 (t, 3H)% 1.6m1.85 (m 24=9———3 82 (dd

3903950(m H) 4.45 (d, 1 ; H) ;
7.20 d, 2 8. 35 bs N
(n12)( %-% 1 % f\OéOO)H) d) ( \Yki
(R -3-& -1-(4-fl uorobenzyl) - pi perazi ne F r4),

Title corrpound of step c) (1.0 g, 4 mmol) was
dissolved in 50 Ml THF. At 0 C15 mM (34.5 muol)
Title lcb:hbwms of stap 1b) WSy, di5i 1 mnes) Was2 didsdtletdinu2d an of ANTHE in dioxane

dro se., After rring_a
and ﬂlﬁﬁ?ﬁ’?m Zg‘PHFSa té“a%*&&mm%‘erﬁf é{‘%f ‘Jt"fgaf a&H” %’v%gesﬁg'&é’ﬁf’s dissolved in
200 @ ?Bt& t%ﬁd aN Qa@H w5'§1 addéd io&eéﬂ‘ﬁpﬂundo \/Y?ﬁs solation ]?/ds lextracted with
extracti o C rther, puri
ety Repiotio 1168 PROGORET) Bt 1 pmiAed e B HE I dissrysd n 20 mi
ethyl( Stdidte ahdnydiloaeat &t %tdwaOH(;édHa@an CThée /tidle0 campamrw Wwass purified by
chrorb%@gr%hgy %\980‘%’8& | g%vatggvl QI&/MW% Qggﬁm and pbas igolatgd as yellow

sondngagw%)l 85 (m 1 H); 2.40- 2.50 (m 1H); 2.55-2.70
77-2.85 (m 1H); 3.35-3.45 (m 3H); 7.15
(dd 2H) 7.35

1H-NMR (400MHz; DMSO-d6): 0.85 (t, 3H); 1.65—1.85 (m, 2H); 3.82 (dd, 2H), 3.90-3.95 (m,
1H); 4.45 (d, 1H); 4.60 (d, 1H); 7.20 (dd, 2H); 7.35 (dd, 2H); 8.35 (bs, 1NH).

MS (m/z) ES+: 251.1 (MH+, 100).

d) (R)-3-Ethyl-1-(4-fluorobenzyl)-piperazine

OTN N
e uLo \j: j

Title compound of step ¢) (1.0 g, 4 mmol) was dissolved in 50 m! THF. At 0 °C 15 ml (34.5
mmol) lithium aluminium hydride as a 2.3 M solution in THF was added dropwise. After
stirring at 60 °C for 5 hours, saturated sodium sulfate (100 ml) was added dropwise at 0 °C.
The title compound was isolated by extraction with ethyl acetate, was further purified by



(dd, 2H). M5 (nlz) ES+: 223.2 (M#, 100). e)

N- (5- Chl oro-2-{(E)-3-[(R)-2-ethy|-4-(4-f|uorobenzyl)-p
WO p@razi’ee 1- yl ] - 3- oxo- propenyl } - phenyl) - acet ar@TIEP2003/011848

ANH HN~ CI F

(R -3-Ethyl-1-(4-fl uorobenzy?) pi perazine (44.4 ny,

0.2 mol), EDCl (76 ng, 0.4 nmol ), HOBT (55 ng, 0.4

nmol ) and .
chromiatpgraphp ($iPet Stheracstate/MeRHINYaqoReny/BI0. Acangd was igelated as a yellow
o,,(o@zé 86 0.2 mol) were dissolved in 5 mM DCM and
ture was stirred at room t enperature
over ni ght The m xture was diluted with 50 mM DCM and

1H-N§P§d{4?rﬁn %MS@E% ‘@éﬂ"‘(t"‘@itl)eﬁ 3%% 1H)ce. HBKth1ﬁ)at1LE§5i$n$d1H) 2.40-

[ oride so ution. title conmpound, puri d
2.50 gy, 1ldhr2eﬁﬁa2 g Ep 1), (25762,85e(m1y1|H)a§é"5§t RSt fed, 2H); 7.35
(dd 2?.@/ 2/0.2) and was isolated as pale solid (81 ng, 91%
' l—l-NI\/R(4OOI\/Hz; DVMSO-d6): 0.75 (t, 3H); 1.60-1.75 (m
1.80-2.00 (m 2H); 2.07 (s, 3H); 2.70-2.95 (m

1H); 3.35-3.60 (m 2H); 4.05-4.45
MS('?E%Eggdg%z (@97(%0) H)zo (m 3H); 7.25 (bd, 1H);

7.30-7.38 (m 2H); 7.55 (bs, I H; 7.55-7.65 (m 2H);
7.90 (bd, 1 H); 9.85 (bs, 1 NH). M5 (mz) ES+. 466.2
(MNa+, 100). WD 2004/ 037796 PCT/ EP2003/011848 -94

e) ExaNp(5eChigro-2-{(E)-3-[(R)-2-ethyl-4-(4-fluorobenzyl)-piperazin-1-yl]-3-oxo-propenyl}-

phen{l pag]g,g -2-{(E)-3-[(R) -2-ethyl -4-(4-fl uoro-benzyl) - pi
raZ|n -yl ]-3-o0xo- propenyl}-phenyl)-urea. 0 |
HNNHO IOFINC

Ci

(R)-3-Ethyl-1-(4-fluorobenzyl)-piperazine (44.4 mg, 0.2 mmol), EDCI (76 mg, 0.4 mmol),
HOBT (55 mg, 0.4 mmol) and (E)-3-(2-Acetylamino-4-chloro-phenyl)-acrylic acid (47.8 mg,
0.2 mmol) were dissolved in 5 ml DCM and this mixture was stirred at room temperature
overnight. The mixture was diluted with 50 ml DCM and extracted 3 times with water and
once with saturated sodium chloride solution. The title compound, purified by
chromatography (SiO,, ethyl acetate/MeOH/NHsconc, 98/2/0.2) and was isolated as pale
solid (81 mg, 91%)

1H-NMR (400MHz; DMSO-d6): 0.75 (t, 3H); 1.60-1.75 (m, 2H); 1.80-2.00 (m, 2H); 2.07 (s,
3H); 2.70-2.95 (m, 2H); 3.25-3.30 (m, 1H); 3.35-3.60 (m, 2H); 4.05-4.45 (bdxbdd, 2H); 7.10-
7.20 (m, 3H); 7.25 (bd, 1H); 7.30-7.38 (m, 2H); 7.55 (bs, 1H); 7.55-7.65 (m, 2H): 7.90 (bd,
1H); 9.85 (bs, 1NH).

MS (m/z) ES+: 466.2 (MNa+, 100).



(R) -3-Ethyl -1-(4-fl uorobenzyl) - pi perazi ne (88.8 ng,

0.4 nmol), EDCl (152 ng, 0.8 mml), HOBT (110 ng, 0.8
worekp3and (E) - 3- (4- Chl or o- 2- ur ei do- phenyl acrpCT/EPBO3/0l1 1848
(96 ng, 0.4 mml)weredis lved in 5 DCM and this

m xture was stirred at room enperat ure over ni ght.
The m xture was diluted with 50 mM DCM and extracted 3
times with water and once wth saturated sodi um

chl oride solution. The title conmpound was purified by

cor] TS S SR MR oo
propenyAraeRYI-UG@aM-Hz; DVSO-d6): 0.75 (t, 3H); 1.60-1.75 (m

2H); 1.80-2.00 (m 2H); 2.75-2.95 (m2H); 3.23-3.30

(m 1H); 3.35-3.45 (m 1H); 3.45-3.55 (m 1H);

4. 05- 4. 45 (bdxbdd, 2H; 6.25 (b§, 2NH); 7.05 (bd,

1H); 7.10-7.18 (m 3H); 7.30-7,, . £7.55-7. 65

m 2 bs, 1 ; 8.45 (bsl 1 n z
(ES+ 9@%1}20) '—a'aH) mpl e 21 < @N( )
N- ( 5- cH’rm)o 4- y-2-{(E) - 3- [ef - (4-fl uorob 1) -

2- et hyl - pi perazin-1-yl]-
3- oxo- propenyl } - phenyl ) -acetam i de a)
4- Chl or o- 3- et hoxy-phenol OH)[?, OH d /O 10W F
2004/ 037796 PCT/ EP2003/011848 -95 3- thhoxypheno
(14.9 120.0 nmol ) was dissolved in 60 n
RIS\ ofiiarolenzg) giparazine 6.8 T6 0t RN EDCI (152 mg, 0.8 mmo),

HOB? U('t1f1@'fr% CHlgOmntl), ¥5d ?Eﬁfﬁ-%@hﬁﬁ@@ywréeo %SﬁylﬁacMH racnd (96 mg, 04

hour s stlrrln t'er and

mmolnearusissoad a5 MHCHr mth@ mawfe %ﬁsstgaegaatarp@m (Gmperature over
nlght""?ﬁ@ﬁ‘ﬁxtu?@' \kﬁ%e Wﬂ{t@d’ wﬁﬂ%OﬁﬁF BERE Stk éﬁﬁéc&m §mﬁé§ Vit water and once

on npound was r
with scqﬁwgtﬁlﬁitss’gmp ﬁlylo'('c@miut'om Ege title @Q@&%ﬂ@ mmé* ed /bg)chegrgiatography
(S.OZ‘(AE%E é&kﬁéﬁdﬁgrg@aﬁk' W%/b'zgghd waé i srbgat?@ as Bgle@soﬂ% té'd%% 34%)
(dd, 1 H; 6.48 (d, 1 H; 7.15 (d 1H; 970(bs 10

1H-NMR MBoMHzZ bMIG-d8)! 8. 76Nk 3H) 0P 60-1.75 (m, 2H); 1.80-2.00 (m, 2H); 2.75-2.95
(m,2H); 3.23-3.30 (m, 1H); 3.35-3.45 (m, 1H); 3.45-3.55 (m, 1H); 4.05-4.45 (bdxbdd, 2H);
6.25 (bs, 2NH); 7.05 (bd, 1H); 7.10-7.18 (m, 3H); 7.30-7.38 (m, 2H); 7.55-7.65 (m, 2H); 7.95
(bs, 1H); 8.45 (bs, 1NH).

MS (m/z) ES+: 445.2 (MH+, 100).

Example 49: N-(5-Chloro-4-ethoxy-2-{(E)-3-[(R)-4-(4-fluorobenzyl)-2-methyl-piperazin-1-yl]-
3-oxo-propenyl}-phenyl)-acetamide

a) 4-Chloro-3-ethoxy-phenol



b) 4-Chl oro-5-ethoxy -2-nitro-phenol ON .0 OH #OH

Cl OCd 1 (o Title conmpound of step a) (15.8 g, 91.5
wornokp3mas di ssol ved in 180 m chl or of orm and BECT/BP20Q3/011848

3.8 M (91.5 nmol ) nitric gghd fum ngl00% was added

dropwi se. Stirring was confi‘hded for 20 Mn. at 0 CC,

then 100 M DCM were added. The organic |ayer was

washed twice with water and once with saturated

3-Metrwatyphenoh(14r9 gie12000 mmahwagissolved in €& michiadofees. At 0 ‘C17.12g
(126345 SPGB REBE BB 1l At 2 s sy 0
100 mbWwater (and.507ml PCNs ety added. NVR qraausieyer BMsGepayated apé washed

. 3H); . - 1) - : .
with %t%é_&d’( Bétuﬂa%é_l)ga %Ig?d%?oﬁxg%n] tﬂl\% tlﬁﬁg%)n{p%&n& Ras purified by
chrorfatiogtapby (SiPet ethyl ecalatajerhexanei 218) and was isolated as a yellow liquid (7.50
g, 39 chl or o- 5- et hoxy-2-nitro- phenyl ester WO 2004/ 037796

/ EP2003/011848 -96 OZN ,O0 Ol~,-N'OF \ OGHOO /
I \ 11 FF G C o 1o 1.0 Title conpound of step b)

4 Ry ) inS v, byl .

HNR) Gdoofhrzy BASCTRBL b SRE, S5 301G 24 630 Gl TG, 1hy 715
(d, 1B 2.79 (hseoAQH)Tr i f | uor o net hanesul fonic acid chloride

was added dropwi se. After stirring at 0 C for 90 mn.

the solution was washed twce wth water and once
MS (mi2) ElstRuMat 8a0)sodi um chl ori de solution. The title

conpound was purified by chromatography (Si 02, ethyl

acet ate/ c-hexane 2/8) and was isolated as a yellow oil
b)  4-Chloro-5-ethoxy -2-nitro-phenol

Title compound of step a) (15.8 g, 91.5 mmol) was dissolved in 180 ml chloroform and at 0
°C 3.8 ml (91.5 mmol) nitric acid fuming100% was added dropwise. Stirring was continued
for 20 Min. at 0 OC, then 100 ml DCM were added. The organic layer was washed twice with
water and once with saturated sodium chloride solution. The title compound was purified by
chromatography (SiO,, ethyl acetate/c-hexane 2/8) and was isolated as a yellow solid (10.17
g, 51%)

1H-NMR (400MHz, DMSO-d6): 1.36 (t, 3H); 4.17 (qa, 2H); 6.75 (s, 1H); 8.03 (s, 1H); 11.05
(bs, 10H)

MS (m/z) El: 217 (M+, 100).

¢) Trifluoro-methanesulfonic acid 4-chloro-5-ethoxy-2-nitro-phenyl ester



(15.98 g, 97% 1 H NWR (400MHz; DWVsSO-d6): 1.40 (t,
3H); 4.35 (qa, 2H); 7.48 (s, 1 H,; 850 (s, 1 H M

w@ adozp3Ebé 349 (M+, 100). d) PCT/EP2003/011848
(E)-3-(4-Chl oro-5-et hoxy-2-nitro-phenyl)- acryllc acid
ethyl ester 0,.00 ~ 0 90 ~NFOS~FI \\ p/\

11 F d d O/O 1.oIrT|tIe conpound of step c) (3.0
g, 8.58 mml) and 4.0 g (10.3 mol)

(E)-3-tri butyl@yaa“nanyl acrylic acd d gt hyI ester were
di ssolved in 75 M DMVF and 120 ny Bi}Y
(triphenyl phosptn pal I adi un( 1) di
added. This m e was stirred at X
After evaporeat i the title conmpeun as purified by
chromat ogr aphy _©Si 02, ethyl acetateoc-hexane 2/8) and
was isolated as a pale solid (1.53 (g, 5999 1 H NWR
(400|\/Hz DMSO-d6) : 1.27 (t, 3H) 1 38 (t, 3H); 4. 20
(ga, 2H); 4.35 (qa, 2H) 6. 75 d, 1 H); 7.45 (s,

Title E%PMB@?‘GR]@,%O 2 -2/1?6 4\/6'"2?]-[)1 g%; g§§2lggcg/fpigq7 %ﬁd}pM and 7.71 ml

(56.21fMpl) NEt; were added. At 0 OC 5.44 ml (51.5 mmol) Trifluoro methanesulfonic acid
oot i S e o Y by i
with watepanid office vith gaturbteti’sddimmh thivhde bistodl TREtillélcSrpdind was purified
by crlwzroggtography 8361 , gtwyl acetate/c-hexane 2/8) and was isolated as a yellow oil
(15.98 g, 97%)

re
C lifer 20 mn..

1H-NMR (400MHz; DMSO-d6): 1.40 (t, 3H); 4.35 (qa, 2H); 7.48 (s, 1H); 8.50 (s, 1H)
MS (m/z) El: 349 (M+, 100).

d)  (E)-3-(4-Chloro-5-ethoxy-2-nitro-phenyl)-acrylic acid ethyl ester

Oy

..0 . /k A NN
- [

Cl

Title compound of step c) (3.0 g, 8.58 mmol) and 4.0 g (10.3 mmol) (E)-3-tributylsyannanyl-
acrylic acid ethyl ester were dissolved in 75 ml DMF and 120 mg Bis
(triphenylphosphine)palladium(ll)dichloride were added. This mixture was stirred at 140 °C
for 20 min.. After evaporation the title compound was purified by chromatography (SiO,,
ethyl acetate/c-hexane 2/8) and was isolated as a pale solid (1.53 g, 59%)

TH-NMR (400MHz; DMSO-d6): 1.27 (t, 3H); 1.38 (t, 3H); 4.20 (qa, 2H); 4.35 (qa, 2H); 6.75
(d, 1H); 7.45 (s, 1H); 7.95 (d, 1H); 8.22 (s, 1H)



NaOH was added, this m xture was heated to 95 C for 20
mn.. The solution was cooled to roomtenperature and
wWQ@DbhoHoB79@s added to reach pH - 1. The preci pi per/g82003/011848

solide was washed wth EtOH, water and diethyl et her
and dried for 8 hours at 669C-to yield title conpound
as pale solid (1.1 g, 84% 1H NVR (400MHz; DWVSO d6):
1 40 (t, 3H); 4.35 (ga, 2H); 6.62 (d, 1H); 7.45 (s,
7.87 (d, 1 H; 820 (s, 1 H; 12.80 (bs, 1 OH
5 z) ES-: 270 (MH, 45), 197 (75), 169 (100) f)
MS (m2) BZ)?@)(MNéth‘tQ@ 2-{(E)-3-[(R) -4-(4-fluorobenzyl)-
2- et hyl - plpera2|n 1-yl]-3-o0xo0-
pro&enyl'%n |)-acetamde H2 NH N~ -~ 1 \ \ NNN
e) (GHorScatho-4 plrmrAnsay taGHIORaR 5- ot hoxyphenyl ) -1
[(R)-4-(4-fluorobenzyl)-2-meyhyl - pi perazin-1 -yl]-
propenone (prepared by am de coupling and SnCl 2
reduction as dleseri bed in exanpl e 3@,}0 (0. Jo g, 0.23
nmol ) was di ssgl ved i 10 M THE and| 38.7 (0.28
nmol ) NEt 3 ang"$6:t .
PCT/ EP2003/ 0 [@ -98 (0.23 npol chl ori de
wer e added.®Thifs m xture was stirred for 20 mn. at
room tenperag@re. Then the mixture-fhas diluted with
10 mM satur atfe/g sodi um car bonate salution and
extracted with ethyl acetate. The title conpound was
purified by chromatography (Si 02, ethyl

Tile SaR R MR Ho Gt ] ’"%9&% ERBNEE 1 RERRy pg mi2N

NaOI-Q iias Adyled, thiggnigture BEp : ‘heateddo 85 Q me’ZO g'm) The gglutiorygyas cooled to

room(t%pS'%Dre %](_isglj(lggl’ éé'bag}qu Wy Zplgm Lithe f? 40tateP Dolide was
washed VOth7ELQH, water 3ng; gllethy@ihprmd dried fay ; 8 ”noues at 602‘1@5 to yield title

comp%wﬁ’aéqg&%o@(t?g?&%f 1 NH) I\/B (m z) ES+: 474.2

1H-NMR (400MHz; DMSO-d6): 1.40 (t, 3H); 4.35 (qa, 2H); 6.62 (d, 1H); 7.45 (s, 1H); 7.87
(d, 1H); 8.20 (s, 1H); 12.80 (bs, 10H)

MS (m/z) ES-: 270 (M-H-, 45), 197 (75), 169 (100)

f) N-(5-Chloro-4-ethoxy-2-{(E)-3-[(R)-4-(4-fluorobenzyl)-2-methyl-piperazin-1-yl}-3-oxo-
propenyl}-phenyl)-acetamide

NH, H /mnu T
c N a Q

(E)-3-(2-Amino-4-chloro-5-ethoxyphenyl)-1-[(R)-4-(4-fluorobenzyl)-2-meyhyl-piperazin-1-yl)-
propenone (prepared by amide coupling and SnCI2 reduction as described in example 30)
(0.1 g, 0.23 mmol) was dissolved in 10 ml THF and 38.7 pl (0.28 mmol) NEt; and 16.5 pl



Exanpl e 50:
(5-Chl oro-4-ethoxy-2-{(E)-3-[(R)-4-(4-fluorobenzyl) - 2-
WoreaapB77pé per azi n- 1-yl ] - 3- oxo- propenyl } - phenyPQF/EPBA3/011848

NH3 O HNKNHO ONC | ON C OFF

(E) - 3-(2- Am no- 4-chl or o- 5- eB®exyphenyl ) -1-[ (R) - 4- (4-f|

uorobenzyl)-2-neyhy|-piperazin-l-yIJ- propenone (0.1

g, 0.23 mmol) was dissolved in | m acetic acid and 1
t [ afat e
(023 Tl &g Mhcille Terel Sdka, TR ISR, ek QPRSI 2 Hid.cat room
températurggThenrthe miKare was dituted wyith el gaturated) saglivm qasbepate solution
and éﬁéﬂé@@\ﬂﬂ eﬁgﬂjb%&aﬁh iRk %onlﬁgbﬁﬁd Wwis 6&‘# edSBY érﬁ‘&?’u‘éfﬁgr%phy (SiO.,
C e tit

etate conpound was “puri
ethyl acataieteasi/NrhgoncsiP/a/0. 2k and wasdeelated @seralp RPIBLGSdang, 81%)
95/5/0.5) and was isolated as a pale solid (55 ng,

5099 1H-NI\/R§ 00Nz, DVBO.d6) 120 1. 30 %m 3H); 1.35
TH-NUR, (4QWHZ:LD 612/ (mi3H); 38t 3HY.01.90-% 1516).; 5H); 865-2.70 (m,

. 5 £8.(40-81.6 { L ardh.

;4B ST B, (A M58 IRaMSE WA, o g5
TH); 1. 13:7.20Np,; 3H); 18577.4% (ndH)3HA3 (3. 1), 7.F8(d; i), B-H5 (s7 180)

(d, 1H); 7.70 (s, 1 H); 8.15 (bs, 1 NH) M5 (mz) ES+:

475.2 (VH+, 100% . WD 2004/ 037796 PCT/ EP2003/ 011848
MS (m/QPESK a4t 2N+, 100%).

N- (5- Chl or o- 4- et hoxy- 2- {(E)-3-[(R)-4-(4-f|uorobenzyl)-

2- met hyl - pi perazin-1-yl]-

3- oxo- propenyl } - phenyl ) - met hanesul fonam de 0 o;I1 Wh
Exampte’NB0: ¢b5-Ohidlod-ethGry-2-{(E)-3-[(R)-4-(4-fluorobenzyl)-2-methyl-piperazin-1-yl]-3-

oxo-propenyl}-phenyl)-urea

(E)-3-(2-Amino-4-chloro-5-ethoxyphenyl)-1-[(R)-4-(4-fluorobenzyl)-2-meyhyl-piperazin-1-yl}-
propenone (0.1 g, 0.23 mmol) was dissolved in 1 ml acetic acid and 1 ml water and 30 mg
(0.46 mmol) sodium isocyanate were added. This mixture was stirred at room temperature
for 30 min., then the mixture was diluted with 10 ml saturated sodium carbonate solution and
extracted with ethyl acetate. The title compound was purified by chromatography (SiO,, ethyl
acetate/MeOH/NHzconc. 95/5/0.5) and was isolated as a pale solid (55 mg, 50%)

1H-NMR (400MHz; DMSO-d6) 1.20-1.30 (m, 3H); 1.35 (t, 3H); 1.85-2.15 (m, 2H); 2.60-2.70
(m, 1H); 2.83 (bd, 1H); 2.90-3.05 (m, 1H); 3.40-3.60 (m, 2H); 4.13 (qa, 2H); 4.15-4.30 (m,
1H); 4.45-4.65 (m, 1H), 6.00 (bs, 2NH); 7.10-7.17 (m, 3H); 7.30-7.38 (m, 3H); 7.60 (d, 1H);
7.70 (s, 1H); 8.15 (bs, 1NH)

MS (m/z) ES+: 475.2 (MH+, 100%).



F (E)-3-(2- Am no- 4-chl or o- 5- et hoxyphenyl ) -1

-[(R)-4-(4-fluorobenzyl)-2-nmeyhyl - pi perazin-1 -yl]-
wee@pesone (0.1 g, 0.23 mmol) was di ssol ved i nPABEPR003/011848

THF, then 38.7 pl (0.03 mol) Net3 and 17.7 pl (0.23

nmol ) met hanesul fonyl chl ocigde were added at -78 C

Stirring was continued for 4 hours at -78 C, then the

m xture was allowed to warmup to room tenperature

and was evaporated. The title conpound was purified by

chromat ography (Si02i ethyl acetate/ MeOH NH3conc.

95/5/0.5) and was isolated as a pale solid (60 ng,

o SRR RFon A S Ao 3 gt 17
3-oxol frdperiyi phedyB4ndtsanestifgnatid®- 3. 25 (m 1H); 3. 40- 3. 60

(m 2H); 4.10-4.30 (m 3H): 4.50-4.65 (m 1 H; 7.15

(dd, 2H); 7.18 (d, 1 H); 7.30-7.35 (m 3H): 7.50 (s, 1

H: 7.75 (d, 1 H; 9.38 (bs, 1,0H Ns(mz) ES+:

510.1 (M+, 1 0/().°Exfan'ple 52:
o bo_y_lc acy

oxy- CE) -3-[(r)- 4-
2- et hyl - |pera2|n-

5- Oxo- pyrrol
fluor obenzyId)
yl ] -3oxo- prdpenyl }- phe ) -am de 2004/ 03
C] OO0

(5-chl oro-¢4

PCT/ EP2003/ 011848 - 0 HN NHS O N

FF F
(E)-3-(2- Am'no4ch|or05ethoxyphenyl) 1-[ (R - 4(4f|

(E)- 3-33 k&tl)rgquy r9 5-@%@pr %?&iﬂwyl | perﬁ) 4 Operr':%ggyl ‘plqggazm- 1-yl]-

propeRord (011, )o. zvmehmapwag d(s@,ouaé*u mm‘s Inl PBHF Ghétt Qmwpua(elo@ mmol) NEt,

wer e di ssolved in . This m xture was tirred

and bﬁh%dﬁ}%e%’@?'bt’“uﬁt@a’!ﬁ?é\mw §h'9”6¢1d”%9aiﬂﬂe§t ald: 781' he. Stirring was
contirfuell! Rr P THRAKNGt WAS WUthéh QFe Mixture was allowed to warm up to room

temperature and was evaporated. The title compound was purified by chromatography
(SiO,, ethyl acetate/MeOH/NH;conc. 95/5/0.5) and was isolated as a pale solid (60 mg,
51%)

1H-NMR (400MHz; DMSO-d6) 1.20-1.30 (m, 3H); 1.37 (t, 3H); 1.90-2.15 (m, 2H); 2.65-2.70
(m, 1H); 2.80 (bd, 1H); 2.94 (s, 3H); 3.00-3.25 (m, 1H); 3.40-3.60 (m, 2H); 4.10-4.30 (m,
3H); 4.50-4.65 (m, 1H); 7.15 (dd, 2H); 7.18 (d, 1H); 7.30-7.35 (m, 3H); 7.50 (s, 1H); 7.75 (d,
1H); 9.38 (bs, 1NH)

MS (m/z) ES+: 510.1 (MH+, 100%).

Example 52: 5-Oxo-pyrrolidine-2-carboxylic acid (5-chloro-4-ethoxy-2-{(E)-3-[®-4-(4-
fluorobenzyl)-2-methyl-piperazin-1yl]-3oxo-propenyl}-phenyl)-amide



chr omat ogr aphy (Si 02, ethyl acetate/ MeOH NH3conc.

95/5/0.5) and was isolated as a pale solid (25 ng,
WQ@OH/017766 NVR (400MHz; DMSO-d6) 1.20-1.30 (m B&/EPDOBI11848

(t, 3H; 1.90-2.25 (m 5H); 2.30-2.40 (m 1 H);

2.60-2.70 (m 1 H; 2.83 (bW®O0-1 H; 2.90-3.10 (m 1

H; 3.40-3.60 (m 2H); 4.10-4.30 (m 4H); 4.45-4.65

(m 1 H; 7.12 (dd, 2H); 7.18 (d, 1 H); 7.30-7.38 (m

2H); 7.40 (s, 1 H); 7.45 (s, 1¢ 7.52 (d, 1 H);

7.83 (bs, 1 NH); 9.80 (bs, 1 H MBY(mz) ES+: 543.2

(M+, 100). Exanple 53:

N- (5- Chl oro- 2w{ (E)g- 3: [ (S) - 4- (4- f¢°Uyyr o- b@nzyl ) - 2- hydr ox
ynmet hyl - pi p ( ]-3- Xy
oxo-propenyﬁ{%ﬁz‘-ﬁﬁ@ - phenyl ) - amioL;j" )

(E)-3-(4-Chl gy o-5-neth -2-nitro-phenyl)-1-1(S)-4-(4-

fl uoro- benzMTOd;-Z- hydr net hyl -

pi perazin-1-yl]-propendne H YH OiN O1 QNI\ - N HN

F C O WD 2004/ 037796 PCT/ EP2003/011848 -101 _ )
(E)-3(BAnBn¢-4-aBiuroSeatiioxyphénylyl-URh(#-duptebayay))-Zxmeyhylwinesazin-1-yl}-

v REBIG G I LR B B P Pockih (oBTla0 £ .28 o anc
30 moio.L} ’namd) myrbgl.ytdn?ié 'aﬁi.d wmalo)'ssoived in 20 ml THF. This mixture was stirred

at ro%réﬂrs é%ﬁ?%é"tu@ %Q/Ef P'LI? eé’gr)d' @L@&%ﬁégnlﬁey{idé %ﬁgaur\% was purified by

as ou I'n"e were di ssol ved
chromato@aphy (JiDE, ethy xetate/eGH/NHzcdnouPS/58: 5)r anshwas isolated as a pale

. er e. After evaporation the title conpound was
So"dmﬁ@%y chr omat ography (Si @2, ethyl

acet at e/ MeOH NH3conc. 90/10/1) and was isolated as a

o B A 10 b WS IR DR o 020
(m. 1601 2.60-2500, (3. #8; 283 (BH) 1HB 26803 105, rHH) 2340-36006n,(2H); 4.10-4.30
m, 48504 48488 (P92 (b 2054 70 Ty 2 80-7384R, 2H); 7.40 (s, 1H); 7.45

(s, 1H); 7.52 (d, 1H); 7.83 (bs, 1NH); 9.80 (bs, 1H)

MS (m/z) ES+: 543.2 (MH+, 100).
Example 53: N-(5-Chloro-2-{(E)-3-[(S)-4-(4-fluoro-benzyl)-2-hydroxymethyl-piperazin-1-yl}-3-
oxo-propenyl}-4-methoxy-phenyl)-acetamide.

a) (E)-3-(4-Chloro-5-methoxy-2-nitro-phenyl)-1-[(S)-4-(4-fluoro-benzyl)-2-hydroxymethyl-
piperazin-1-yl]-propenone

T“
& 4, \

£



7.10 (m 3H); 7.32 (bt, 2H); 7.40 (s, 1 H; 7.72 (d, 1
H; 8.10 (s, 1 H M (mz) ES+: 464.0 (MH, 100%. b)
w@emiios77aci d PCT/EP2003/011848

(S)-1-[(E)-3-(4-chl oro-5-net hoxy-2-ni tro-phenyl)

acryl oyl ]-4-(4-fluoro- benzygy)--pi perazi n-2-yl nethyl

ester OHO 4N O NON C C J/OF F Title conmpound of

step a) (0.5 g, 1.08 mmol) was dissolved in 10 M THE

added. Acet) 5

B3 36 Caisimormehay e P st bl dipbleiSiexampte 49
(2.0 & 7176 iAol CEDCI P16 WR8. 54 Imma)j HOBT (1.20g,n8.54 avmphtand 1.7 g (7.76

mmo%&@b gg?g CFaller\qk{)ggqaqtz?p z%%g%gﬂg EXt { ?ﬁrggggd \g'storﬁtl%teg% example 47)
were @iseRNEd AOBG RN HFShristireidhiph 2 haowst aitrecbw&énipellaﬂﬂenﬁfter evaporation

e WS sppSLO RS, SIS SRl B3LS Aylfkeifefysorinbicone.
90/1021)%11&«3"953&!%d%§)a pale 36!1112(0%5(,!2\4%%0 2.90-2.95 (m 1
H" 3.15 (bt,1 H); 3.50 (dd, 2H); 4.06 (s, 3H);
415425(m2|—|) 4.45 (bt, 1 H; 4.60 (bs, 1 H;
1H- NKM@@:@BMLQ bmMs@BHs; 120 XD: 08, (td2 HH); 213 Qd| IH);12.85 ;(bd,. TH); 3.10 (bt,

i s, S B BB AR P 6P 2, 75

710?(%93!4!]?97@2'(& 2H); 7.40 (s, 1H); 7.72 (d, 1H); 8.10 (s, 1H)
S) (2 am no- 4- chl or o- 5- met hoxy- phenyl ) - acryl
oyl ]-4-(4-fluoro- benzyl)-piperazin-2-yl nethyl ester
MS (.Q/ngSN 46NJ|%VIH+F16'0%i e conmpound of step b) (0.5 g,
0. mmol ) was dissolved in 12.5 mM THE and 2.5 ni
wat er and 1.5 g (7.0 nmmol ) stannous chl oride

b) OAURYET Oatsd WRBR1EY@H4-didrs-Sanuthokye 2 witfo-ptidnyl e daaryloyl]-4-(4-fluoro-
benzyl)-piperazin-2-yl methyl ester

o]

OH ; of
Osoy? ‘: Oy 0 {
= 7\ — x /\
\\/N \\/N
cl al
A _o
F F

Title compound of step a) (0.5 g, 1.08 mmol) was dissolved in 10 ml THF and 1.5 mi NEt,
was added. Acety! chloride (0.85 g, 10.8 mmol) was added at room temperature. After 20
min. the solution was diluted with 100 ml saturated sodium carbonate solution and extracted
with ethyl acetate. The title compound was purified by chromatography (SiO;, ethyl
acetate/MeOH/NH;conc. 90/10/1) and was isolated as a pale solid (0.50 g, 91%)

1H-NMR (400MHz; DMSO-d8, 120 °C): 1.92 (s, 3H); 2.05-2.15 (m, 2H); 2.20-2.25 (m, 1H);
2.90-2.95 (m, 1H); 3.15 (bt,1H); 3.50 (dd, 2H); 4.06 (s, 3H); 4.15-4.25 (m, 2H), 4.45 (bt, 1H),

4.60 (bs, 1H); 7.00-7.10 (m, 3H); 7.30 (dd, 2H); 7.40 (s, 1H); 7.75 (d, 1H); 8.10 (s, 1H)

MS (m/z) ES+: 506.0 (MH+, 100%).



80 Cfor 20 mn., then the mxture was diluted with
100 mM saturated sodi um carbonate solution and
wezimastiedl with et hyl acetate. The title conpoRPCTERZS3/011848

purified by chromatography (Si02, ethyl

acet at e/ MeOH NH3conc. 95/5/ ) and was isolated as a

pale solid (0.35 g, 74% 1 MR (400MHz; DVBSO- d6) :

1.85-2.05 (m 6H); 2.90-2.75 (m 3H); 3.45 (bs, 2H);

3.77 (s, 3H); 4.10-4.30 (m 2H); 4.45-4.55 (m 1 H);

5.25 (bs, 2NH); 6.75 (s, 1 H); 6.95 (bd, 1 H); 7.05-

Y/ ( MacidH) (S)A-KB)-3-(Bamin®-4-bro-5-nfeth henyl=acriyfdyl]-4-(4-fluoro-
% (Arr%zﬁg r[?S+ (7% R)r (, 1009 . d) Acetldc):(p;bc yherfoyl-4-
benz("o‘)"PEqu("E%'y'Sn?t?V'aﬁ%?’yI am no- 4- chl or o- 5- net hoxy phenyl )

-acryloyl]-4-(4- fluoro-benzyl)-piperazin-2-yl nethyl

ester Co NH, ANH | ~-NC / / F WD 2004/ 037796

PCT/ EP2003/ 011848 _ 4103 Titl e conpound step c) (0.2

g, 0.42 mmol) was dissol ved in 20 m TH%nd 0.58 ni

(4.2 mml%NEtSr{dOS (4.2 ol ) mcetyl chloride

wer e added. | Thi ure was sti /720 mn. at

room t enpe ure. \he he m xt s dWe with
8 t ed SEEF/S ar bo‘ihasol ution %

100 M ss

extracted yoth ethyl ac te. The°title conpo was
purified by chromatography (Si 02, ethyl F

acet at e/ MeOH NH3conc. 98/2/0.2) and was isolated as a
pale solid (40 ny, 19% 1 HNWVR (400MHz; DWMSO- d6):

Title é @@o@dgg é(H b)Etgbl%g 96"’@ ﬁﬁé%nss%lvé?dﬁ 19;&%#% 2.5 ml water

and #5450 aeqinstannads; chknr(ds anhydrosweBH-added, Ibismizturé mas stirred at

80 °(%/Egr;(%(j BA}QEg@n é\fgpngt%ﬁﬁagd@g%é ﬂth él;db; mPs&aradtéd sddibl carbonate

solutinn ( Bnchlestracted { (ith - Bty Sycetate4- Theuolitte- beomamdund 2 wagdmoxified by
chroﬁ‘ﬁ%%hy R&ies;! Qtﬁ&lr‘éc]e'téfé/]\ﬂe%l-?ﬁpﬁconc. 95/5/0.5) and was isolated as a pale

solid (0.35 g, 74%)

1H-NMR (400MHz; DMSO-d6): 1.85-2.05 (m, 6H); 2.90-2.75 (m, 3H); 3.45 (bs, 2H); 3.77 (s,
3H); 4.10-4.30 (m, 2H); 4.45-4.55 (m, 1H); 5.25 (bs, 2NH); 6.75 (s, 1H); 6.95 (bd, 1H); 7.05-
7.15 (m, 3H); 7.25-7.35 (m, 2H); 7.60 (bd, 1H)

MS (m/z) ES+: 476.2 (MH+, 100%).

d) Acetic acid (S)-1-[(E)-3-(2-acetylamino-4-chloro-5-methoxy-phenyl)-acryloyli]-4-(4-
fluoro-benzyl)-piperazin-2-yl methyl ester

Y ~
t$H, { —_ /lnn {o

N VA )

C.Wub -0,

F



propenyl }-4-m eth oxy-ph enyl)-aceta mi de 0O 00 /
ONANNTf - ANNO CL C1L /O F F Title conpound of step

wa@ 00403096y, 0.21 nmol) was dissolved in 10 n p&vlrEPRoasIcl 1848
1 mM I'N NaOH was added. This solution was stirred at
roomtenperature for 4 how3-Then the m xture was
diluted with 100 M water and extracted with ethyl
acetate. The title conpound was purified by

... Chronmat oar aph b 021 .6t hyl t
Tite SPBRGSH Hercy A2 8 b a1t EELASEMEE D and 0.58 mi (4.2
mmo&%ﬁta andHONMRI (AQMI) aEé@@miﬁldeme@ided,.'gﬁs mimBre(ms stirred for
20 i st r%%rg ﬁer%kég@atégg%h?i’?h%grpﬁfri whs' B \?zﬁr]\ 1@@0%?1 Sirated sodium
carbdnattd sdlufian @nd.édﬂ)aptea.\ﬁﬂ} éthgDacetate. JHE; title. cdngayndiwa§ purified by
PCAENENE ML T LN EMEN N e R
solid 141044y, 19%pnpl e 54:
N-(5-Chloro-2-{(E)-3-[(S)-4-(4-fluoro-benzyl)-2-hydrox
ymet hyl - pi perazi n-1-yl]- 3- .
1H-NMRD (400N PM S @-dBE t1ERS< 1.9 (ran§t )} 202t (s a3te)s Al 7Beh 85rind e2H)D3.35-3.55

o 780, D 0385 m, 25 (LSRRI AR]85y 735 .
2H); THB (s, tH)EN.46-7060 (i, ZH); @68 HIINHNEL 3 and 0.03 m (0. 42
nmol ) met hanesul fonyl chloride were added

MS (m/z) ES+: 540.2 (MNa+, 100%).

e) N-(5-Chloro-2-{(E)-3-[(S)-4-(4-fluoro-benzyl)-2-hydroxymethyl-piperazin-1-yl}-3-oxo-
propenyl}-4-methoxy-phenyl)-acetamide

f \{ )L OH
/ILNH —— NH /

x /\ X Zam\
] 'L/"‘z ] Q/\)LU
/O

Title compound of step d) (110 mg, 0.21 mmol) was dissolved in 10 mi MeOH and 1 ml IN
NaOH was added. This solution was stirred at room temperature for 4 hours. Then the
mixture was diluted with 100 ml water and extracted with ethyl acetate. The title compound
was purified by chromatography (SiO,, ethyl acetate/MeOH/NHsconc. 95/5/0.5) and was
isolated as a pale solid (44 mg, 40%)

1H-NMR (400MHz; DMSO-d6, 120 °C): 1.95-2.15 (m, 6H); 2.95 (bd, 1H); 3.05 (bt, 1H); 3.45
(bs, 2H); 3.65 (bs, 2H); 3.90 (s, 3H); 4.15-4.35 (m, 3H); 6.95-7.05 (m, 3H); 7.25-7.30 (m,
3H); 7.40 (s, 1H); 7.45 (d, 1H); 9.10 (s, 1NH)



at -78 C. Stirring was continued for 4 hours at -78 C,
then the m xture was allowed to warm up to room
wo eovpesAabar e and was evapor ated The crude prodRCT/ERES3/011848

then treated as outlined in step e) of exanple 53.
The title conmpound was purdf04ed by chromat ography
(Si 02, ethyl acetate/ MeOH NH3conc. 95/5/0.5) and was
isolated as a pale solid (58 ng, 27% 1 H NVR (400MHz;
DVSO-d6, 120 C): 2.05 (bt, 1 H); 2.15 (bd, 1 H);
2.90-2.95 (m 4H); 3.05- 3.15 (bt, 1H); 3.45 (bs, 2H);

MS (rB/zy BS¢b476.2 (IH+310M86)( s, 3H); 4.15-4.35 (m 3H);
7.05-7.10 (m 3H); 7.30-7.40 (m 4H); 7.70 (d, 1 H);
8.95 (bs, 1 NH) M5 (mMz) ES+: 512.2 (M+, 1009%.
Exanpl e 55:

Exan@fe;]g'ﬁ:'_ @:f(§é@&%@;{'@@ﬁ@@-A(afff&bicl-b‘é?{z%-'%%de}m%tme‘sb%ﬁm1-y|1-3-

oxo-peaEngt dpraathbky-ghanyt) osthansselignamide ea WO 2004/ 037796

PCT/ EP2003/ 011848 -105- 0 OON NH, °~ = HENNH Cl C
/O- /OF F Title conpound of step c) of exanple 53
(160 ny, 0.34 | Y’ was dissolved in 1.5 m acetic

acid and 1.5 mM water and 44 ng, §0. 68 mmolgy sodi um
i socyanat e wer e adfed. This—wi xtlne wag Stirred at
O\ 30 min., then\the N LTure was

roomtenpe 3

di luted wi awur at ed so car&mé't

sol uti o and extracte th etif{yl Jacetate. Th ude
product wds then trea as outl4ihed in step of

exanple 53. The title compound was purified by F
chr omat ogr aphy (Si 02, ethyl acetate/ MeOH NH3conc.
95/5/0.5) and was isolated as a pale solid (30 ,
Title 4@fdound-ofdted ¢UTENENPleCIE006eNg, A48 mmol) Bag dissolvgd in 30 ml THF,

then éoéénl(%g%%&bm) @%@dﬁ@éé r{lﬁ?.@iﬁ%o% %gé(‘gg?lgo%mmlor%@were added
at -7& @ Btifringwascortijed for 3thonrsst -78n¢, el thermixture avasalleyed to warm
up to7rbgr9 tér%éra?wghahd %a&%vé&?ate& T'N'ébcrude product was then treated as outlined
in step e) of example 53. The title compound was purified by chromatography (SiO;, ethyl

acetate/MeOH/NH,conc. 95/5/0.5) and was isolated as a pale solid (58 mg, 27%)

1H-NMR (400MHz; DMSO-d6, 120 °C): 2.05 (bt, 1H); 2.15 (bd, 1H); 2.90-2.95 (m, 4H); 3.05-
3.15 (bt, 1H); 3.45 (bs, 2H); 3.70 (bd, 2H); 3.95 (s, 3H); 4.15-4.35 (m, 3H); 7.05-7.10 (m,
3H); 7.30-7.40 (m, 4H); 7.70 (d, 1H), 8.95 (bs, 1NH)

MS (m/z) ES+; 512.2 (MH+, 100%).

Example 55: (5-Chloro-2-{(E)-3-[(S)-4-(4-fluoro-benzyl)-2-hydroxymethyl-piperazin-1-yl}-3-
oxo-propenyi}-4-methoxy-phenyl)-urea



M5 (mz) ES+: 477.0 (M+, 100% . Exanple 56:
5- Oxo- pyrrolidine-2-carboxylic acid
W@ 200al08190©- 2- { (E) - 3-[ (S) - 4- (4-fl uor o- benzyl) - 2PCT/EP2003/011848
hydr oxynet hyl - pi perazi n-1-yl ] - 3- propenyl } - 4- net hoxy- ph
enyl)-amde O o HN O(]\IM\]*—I: - ONH10 N C 114
ClLO/O FFTitle conmpound of step c) of exanple 53
(220 ng, 0.46 nmol), EDCI (97 ng, 0.5 mmol), HOBT (69
ng, 0.5 mvol) and 60 ng (0.46 mmol ) pyroglutamc acid
were di ssol ved i g0 ni WD 2004/037796
PCT/ EP2003/ 011848 o-106 DMF. Thi sj m xture s stirred
ed. The

at roomtemperaur/e over —pi-ght wa

An step e)
b3. 8 Lf /g0 by
chr omatebgriaphy (Si 02, yl acetat § MeOH NH3co
90/ 10/ 1) .&hd was isol a as a paPe solid (56 ,

2204 1 H NVR (400MHz: O d6): 1.85-2.25 (m 5H)Y
2.30-2.40 (m 1H); 2.77 (bd, 1H): 2.85- 3.05 (m 2H):
3.45 (bs, 2H); 3.55-3.75 (m 2H): 3.92 (s, 3H): 4.22

Title Estopouhd)af step3d) of eR8plE153 ABD mg( 0132 raibl) \Aiéié)dlssﬁlv% il D8, ml acetic

acid %r;}g él.sgrﬁg\gétgagr?d %H]mgzz_(gﬁ%é\rr?%)séédlur%u@o%a?rgée (vgge aqéq'a_DThls mixture
was Bfrdd1a rodrtempéhatlte(fdrt30 m@%herﬁﬂ@ﬁil)&ur@was dlluted w:th 10 ml
satur%t;étq:?fqunglrcgr szgEgoiutm[n]( S&i ext actgcj w% tr?y?g%:gg 2 2‘I' ey crude product
was (BER-tizatidesy buthmiteinydte i epbfBkataple 53HThe title compound was purified by
chromatography (SiO,, ethyl acetate/MeOH/NH;conc. 95/5/0.5) and was isolated as a pale
solid (30 mg, 18%)

1H-NMR (400MHz; DMSO-d6): 1.85-2.15 (m, 2H); 2.75-3.05 (m, 3H); 3.45 (bs, 2H); 3.55-
3.70 (m, 2H); 3.85 (s, 3H); 4.30-4.80 (m, 2H); 6.00 (bs, 2NH); 7.05-7.15 (m, 3H); 7.30-7.35
(m, 3H); 7.60 (d, 1H); 7.70 (bs, 1H); 8.13 (bs, 1NH)

MS (m/z) ES+: 477.0 (MH+, 100%).

Example 56: 5-Oxo-pyrrolidine-2-carboxylic acid (5-chloro-2-{(E)-3-[(S)-4-(4-fluoro-benzyl)-2-
hydroxymethyl-piperazin-1-yl}-3-propenyl}-4-methoxy-phenyl)-amide

‘_(
N, 4 — e
POy ATy

Title compound of step c) of example 53 (220 mg, 0.46 mmol), EDCI (97 mg, 0.5 mmol),
HOBT (69 mg, 0.5 mmol) and 60 mg (0.46 mmol) pyroglutamic acid were dissolved in 20 ml

[<]
X
w
x4
=
W
\O
x



H J---~ANHH' NFF
(E)-3-(2-Acetyl am no-4-chl oro- phenyl )-acrylic acid
w@ 2002/08779®. 36 nmol ), EDClI (3.6 g, 18.7 nmol) ; PELDBR2003/011848
(2.5 g, 18.7 mol) and 2.1 g (9.36 nmol)
[(S)-4-(4-Fluorobenzyl) - pipweazi n-2- yl]-methanol were
di ssolved in 200 mM THE and stirred for 20 hours at
roomtenperature. This m xture was then extracted 3

DMF. tna%mn#ﬁe %?%ﬁ{r%cﬂggﬁ(%?ﬁ #ﬁéég‘!gg@[)%% n &q a?‘f?ldé\}ﬁﬁ}brat%d The crude

prodmhmaraheugmptep asiodftinedtimtep el ef axamwecsa mactntia:compound was

oG24 TGP SRR LB PRI b0 P o

as a plg Selid. (86 n{gn22%Y) ; 2. 95 (bd 1H); 3.10 (bt, 1H);
3.70-3.80 (m 2H); 4.30-4.50 (m 2H); 7.00 (d, 1H);:
7.05-7.15 (m 2H): 7.25 (bd, 1 H): 7.35-7.45 (m 2H):

1H-NRMRSEI00MBEZ, DMSQIdB): 17.85-2.25d(m, 15HY) 2.30-240 (s 1HY AV (hds 1H); 2.85-

3.05 [shr 2. Sos (09 ). 5 B gfozﬁ 340 0% #8260, 1), 4.30-4.80 (m,

2H); N2 ot{ 21); 732q (bR) 18); /xmoanﬁé(myan 7(49 (sl Gy, 3-4%en59(n; piH)p 7.53 (d,

TH); g&@@%;}hy@%ﬁ? o?@”bhenyl) acetanide o H!NHE NN O NH

O10 NN O / \ A F F Title conpound of exanple 9

, di ssolved in 5 mM DCM and was
Ms(é‘gbﬁsgsf’ww‘ggdl &t -70 Cto a mixture of 0.29 ni
(2.8 mmol) oxalyl chloride, 0.39 m (5.6 mmol)

di mnet hyl sulfoxide and in 13 mM DCM Stirring was
continued at -70 C for 3 hours, then the

Example 57: N-(5-chloro-2-{(E)-3-{(S)-4-(4-fluoro-benzyl)-2-hydorxymethyl-piperazin-1-yl}-3-

oxo-propenyi}-phenyl)acetamide

";{_‘: /ﬁ\NH {on
EP SN b

(E)-3-(2-Acetylamino-4-chloro-phenyl)-acrylic acid (2.2 g, 9.36 mmol), EDCI (3.6 g, 18.7
mmol); HOBT (2.5 g, 18.7 mmol) and 2.1 g (9.36 mmol) [(S)-4-(4-Fluorobenzyl)-piperazin-2-
yl]-methanol were dissolved in 200 ml THF and stirred for 20 hours at room temperature.
This mixture was then extracted 3 times with water and once with saturated sodium chloride
solution. The title compound was purified by chromatography (SiO, ethyl
acetate/MeOH/NH;conc. 90/10/1) and was isolated as a pale solid (1.6 g, 39%)

1H-NMR (400MHz; DMSO-d8, 120 °C): 1.95-2.15 (m, 5H); 2.70-2.85 (m, 3H); 2.95 (bd, 1H);
3.10 (bt, 1H); 3.70-3.80 (m, 2H); 4.30-4.50 (m, 2H); 7.00 (d, 1H); 7.05-7.15 (m, 2H); 7.25

(bd, 1H); 7.35-7.45 (m, 2H); 7.55-7.65 (m, 2H); 7.70 (d, 1H); 9.30 (bs, 1NH)

MS (m/z) ES+: 468.1 (MNa+, 100%).



m xture was allowed to warmup to -50 Cand 1.5 m

(11.0 mmol ) NEt3 and 20 ml water were added and the
worooksEIsvas extracted with DCM The organi ¢ | BUEPEPWAT011848

evaporated and imedi ately used for next step. The

crude al dehyde was di ssol vegh7in 8 mMl MeOH and 1.0 g

(13.5 mmol ) ammoni um acetate and 62.8 ng ( 0.95 mmol)

sodi um cyanobor ohydri de were added. This m xture was

stirred at roomtenperature over night, then 2 mM 1 N

HCIl were added and stirring continued for 30 mn.. 2N

NaOH vvas added to reach basic pH, and the m xture was

extrac e title,c n i £
Exampler omiBogr N ESF B 2 AT RO meis RRLE SRt el ploklzth- PYia-orc-
prope%%%hidro@hdnylﬁscetsmldat ed as a pale solid (25 ng, 5%
1 NVR (400MHz; DMSO-d6, 120 C): 1.95-2.15 (m 5H);
2.856 (m 1 H); 295(bd, 1 H; 3.08 (bt, I H; 3.45
(bs 2H) 03 72 (d, 2H); 4.20-4.3 (m 2H),Nu6 95 (d,
15 (gn/ZH) 7.18- 7 ; 7.30-7.40

(m 2H) 2@5/\5/@ 2Hy7. 7 7—9.30 (bs, 1
NH) M5 @ (MH+, 10f Exa
N-(5- ChL. 2-{(E) - 4- (4eaf IO O- benzyl )E(S) 1

- hydr oxy- et hyl ) - pi per az
1-yl']-3-oxo-propenyl }-phenyl )-acetam de WO 2004/937796
PCT/ EP2003/ 011848 -108 OH O OH ANH O H N _y |

F F (E)-3-(2-Acetyl am no-4-chl or o- phenyl ) - acryllc aC|d

Title éom&q.%él %m%é (9%D§' 23’"@0 %7&&0!@[‘}1)5 miE8M &Rd dvas then

slowly dee‘d 4t(-2) |°@Hc§ 4-rfiktuos om;ae pil}2.8 mrpdb axalyi-czloylﬂyﬁr%ﬁﬁa'ﬂdﬁ 6 mmol)
dnmetgelrsr%% so ﬁ,glg gt"f) %tlrrhﬁﬁ?dcgé{l%%de heﬁ "’Cetif? 30 y&% then the

mixtuge \tvasmlk)mdttb waatneup tandO dard Wist i @ At0umenol NEtsantl 20l water were

s A SRt i SRTTY o St an

mmeﬁ&iéﬂﬁ)bééd fonchexstep sTHeatrede allehydealvas diskolded . & miMeSd@nd 1.0 g

(13'5(1'Wf|_‘|6[3\1 $ ém@rg aé:e&g'v?% %23% m(g)é%ggé ?'g?dlf’tgdiuu%'c%gﬁgbo}&ydride were

added. This mixture was stirred at room temperature over night, then 2 ml 1N HCI were

added and stirring continued for 30 min.. 2N NaOH was added to reach basic pH, and the
mixture was extracted with DCM. The title compound was purified by chromatography (SiO,
ethyl acetate/MeOH/NH;conc. 90/10/1) and was isolated as a pale solid (25 mg, 5%)

1H-NMR (400MHz; DMSO-d6, 120 °C): 1.95-2.15 (m, 5H); 2.85 (m, 1H); 2.95 (bd, 1H); 3.08
(bt, 1H); 3.45 (bs, 2H): 3.72 (d, 2H); 4.20-4.35 (m, 2H); 6.95 (d, 1H); 7.05-7.15 (m, 2H);
7.18-7.22 (m, 1H); 7.30-7.40 (m, 2H); 7.55-7.60 (m, 2H); 7.70 (d, 1H); 9.30 (bs, 1NH)

MS (m/z) ES+: 446.0 (MH+, 100%).

Example 59: N-(5-Chloro-2-{(E)-3-[(S)-4-(4-fluoro-benzyl)-2-((S)-1-hydroxy-ethyl)-piperazin-
1-yl]-3-oxo-propenyl}-phenyi)-acetamide



1 H,; 3.45 (m 2H); 3.85 (bd, 1 H; 4.05-4.15 (m 1

H; 4.35 (bd, 1 H; 4.75 (bd, 1 OH); 7.05-7.15 (m
W®@k)04/037726- 7. 35 (m 3H); 7.50-7.60 (m 2H); 7.7FCr/Ebmp3/d11848

H; 9.80 (bs, 1 NH) M5 (nfz) ES+: 460.1 (M+, 100%.

Exanpl e 60: - 108 -

N-(2-{(E)-3-((S)-2-Acetyl -4-(4-fluoro-benzyl) - pi per azi

n- 1-yl)-3-oxo-propenyl }-5- chl oro-phenyl)-acetam de O

OO0 OH)~ oANH O ANH O 10 J6-o~A NI , C 4, C F F

Title co}pound of exanple 11 (,‘U\S g, 3. Z\mml) was

di ssol ved/u& 15 M DCM and was tifen sifo added at

-70 CtoMa nmixture of Q.2 m ( xal\yl
chl ori de 132 m (16.0 muol

i met hyl foxide in
45 mM DCM Sti g was contifiued at -70 C for
hours, then e/m xture was allowed to warm o -50
Cand 4.5 mM (320 mmol) NEt3 and 60 nml water re

added and the m xture was extracted with DCM The
(E)-3t(RrAcstylamipeunehlaraphgayl)-aergic 89id\WE.- Dan48.83wd), EDCI (34 g, 17.6

1 ( 2 i
RO 1 e 5 R Ao
piperpaing-ylkethpap! (werg 2digsohegioan 18P MVRTHE 0@wHstirredhm- @8 )hours at room

temp% aglgr gg% ﬁﬁur%@as%ﬁg@%xﬁ?&ei%tﬁmeéwﬁ@ \A%t%o lsdTbné{gmth saturated

sodium Bhlofide] sotutiey).. The, e mpot.deyas pung”@d(bwchmma}ogrgpr%(&oz, ethyl

oo PMERMINR G 10 iy &5 o ol (T B8R iy

dr oxyi m no] - et hyl }- pi
1H-NRRE BdoRny: PMS )< 9: 9% BEESNY: 1 88SL1 G {h 98H): 2.65-2.90 (m, 2H); 2.95 (bt,
1H); 3.45 (m, 2H): 3.85 (bd, 1H); 4.05-4.15 (m, 1H); 4.35 (bd, 1H); 4.75 (bd, 10H); 7.05-7.15
(m, 3H); 7.25-7.35 (m, 3H); 7.50-7.60 (m, 2H); 7.73 (bd, 1H); 9.80 (bs, 1NH)

MS (m/z) ES+: 460.1 (MH+, 100%).

Example 60: N-(2-{(E)-3-[(S)-2-Acetyl-4-(4-fluoro-benzyl)-piperazin-1-yl}-3-oxo-propenyl}-5-

chloro-phenyl)-acetamide

Title compound of example 11 (1.5 g, 3.2 mmol) was dissolved in 15 ml DCM and was then
slowly added at -70 °C to a mixture of 0.7 mi (8.0 mmol) oxalyl chloride and 1.2 ml (16.0
mmol) dimethyl sulfoxide in 45 mi DCM. Stirring was continued at -70 °C for 3 hours, then
the mixture was allowed to warm up to -50 °C and 4.5 ml (32.0 mmol) NEt3 and 60 ml water
were added and the mixture was extracted with DCM. The title compound was purified by



NHO NH=\1\ N/ Cd F F
N-(2-{(E)-3-[(S)-2-Acetyl -4-(4-fluoro-benzyl) - pi per azi
WO 20049877968 - oxo- propenyl } - 5- chl or o- phenyl ) - acePEIER®03/011848
(250 ng, 0.55 nmol) was dissolved in 8 M MOH and
83.5 ng (1.2 mmol) hydr oxy1%mi ne hydrochl ori de were
added. This m xture was stirred under reflux for 16
hours and then evaporated. The title conpound was
chrorﬁ’é’t&?lfakﬁﬁ@ Fg%b%m@w&ﬁg&ac e4/b/01.5) and was isolated as a pale
conc. 95/5/0.5) and was isolated as a
solid (aP29.88%)d (30 ng, 12% 1 H NVR (400MHz; DMBO- d6):
1.55-1.65 (2bs, 3H); 1.95-2.20 (m 5H); 2.80 (bd, I

1HNMR § 4008120 DS ok 198253 amai o thaar o 1483283 804 4y 4.20
(bdd, "‘%—I)B% oégocé% égﬁbfs?n% w%bﬁ% (dd, HHy; ﬁe@@ud l’nH) 17. QlHIdd 1H); 9.85

m z) ES+: 473.
(m, 1NBIY Y . npl e 62:
N-(2 {(E)-3-[(2S,59)-2-Benzyl oxynet hyl - 4- (4-f| uoro- ben

5- net hyl - pi per azi n-

MS (mlyZVIE]S"'S%Q(%(MNép-eW"/ﬁ) 5- chl or o- phenyl ) - acet am de WO
2004/ 037796 PCT/ EP2003/011848 - 110 P O NH Ol
HV--\ -" F F
(E)-3-(2-Acetyl am no-4-chl oro- phenyl )-acrylic acid

Exa nfpl%s ng4. O. N-{@T@hl))ro-f-lf@g -3(ES%- {@ﬂuolo ‘ﬂ)eniW)Di -{1-[Hy&@kkyimino]-ethyl}-
-plpereama@)é gxcsemnﬁiwﬁé@mwe 1- (4-

/ﬁ\ ~° /ﬂ\ \/ M on

)@A\lob_*c ub

N-(2-{(E)-3-[(S)-2-Acetyl-4-(4-fluoro-benzyl)-piperazin-1-yl]-3-oxo-propenyl}-5-chloro-phenyl)-
acetamide (250 mg, 0.55 mmol) was dissolved in 8 mi MeOH and 83.5 mg (1.2 mmol)
hydroxylamine hydrochloride were added. This mixture was stirred under reflux for 16 hours
and then evaporated. The title compound was purified by chromatography (SiO,, ethyl
acetate/MeOH/NHzconc. 95/5/0.5) and was isolated as a pale solid (30 mg, 12%)

1H-NMR (400MHz; DMSO-d6): 1.55-1.65 (2bs, 3H); 1.95-2.20 (m, SH); 2.80 (bd, 1H); 2.95-
3.15 (m, 2H); 3.35-3.60 (m, 2H); 4.15 (bdd, 1H); 5.00 (bd, 1H); 6.95-7.35 (m 6H); 7.50 (bs,
1H); 7.65 (bd, 1H); 7.85 (bdd, 1H); 9.85 (m, 1NH); 10.50-10.65 (2bs, 10H)

MS (m/z) ES+: 473.0 (MH+, 100%).

Example 62: N-(2-{(E)-3-[(2S,5S)-2-Benzyloxymethyl-4-(4-fluoro-benzyl)-5-methyl-piperazin-
1-yl]-3-oxo-propenyl}-5-chloro-phenyl)-acetamide



fl uor obenzyl) - 2- et hyl - pi perazi ne (prepared as

outlined in exanple 47) were dissolved in 10 nml THE
w@ea4®37796 ed for 28 hours at room tenperat ure. PANEBR2003/011848

m xture was then extracted 3 tines wth water and

once wth saturated sodi um-di0eri de sol ution. The

title conpound was purified by chromatography (Si02,

et hyl acetate/ MeOH NH3conc. 90/ 10/1) and was i sol ated

as a pale solid (180 ng, 47% 1H NVR (400MHz; DWVMSO d6,

120 ¢: 0.95 (d, 3H); 2.10 (s, 3H); 2.55 (dd, 1H);

2.75 (dd, 1H); 2.95-3.05 (m 1H); 3.25-Z%5 (m 1H);
3.45 (d, 1H); (d, 1H); 3.70-3.80 (@H)
4.00-4.05 (m < 4. 45 (s, 4.45-4£55 (m 1H);

2H)g
695705(m03H) 7. 20- 7.300&5%0 7°30735(m

3H); 7.60-7.70 (m 3H); 9.85 (bs Ms\(mz) ES+:
550.1 (I\/H+ /TO0% . Exanpte 63 N

(S)- 1Acetyr ol i di ne- 2- cad |iC{:l\(3\l(i
(5-chloro-2-{ (M) [(R -4-(4-fluoro-

benzyl) - 2- net hyl perazin-1-yl]-3-o0xo-propenyl }-4-ne

t
hoxy- phenyl)-amder O N2 " ONHF C I i (:)NI 1~-O
WO 2004/ 037796 PCT/ EP2003/011848 -111 a)
(E) - 3-(4-Chl or o- 5- net hoxy- 2-ni tro-phenyl )-1-[ (R) - 4- (4-
(E)-3*RrAmetylaraingiA-ghigrorphenyl)-agryleacid i(h68L mgy 10} 7 pinoglg rEDE! (369 mg, 1.4

mmowbwggé Ty o g@:ﬁﬁ&g&dﬂ@% 17 BMeR (8358 S:Renzyloggngthyl-1-(4-

fluorgbengyl)-2amethyl-piperazine (prepared as outlined in example 47) were dissolved in 10

) L nitr acr

ml T‘-IE an% §t4 eggllogsﬁdgsc“ g?%%n ﬁem%g{ @ﬁ?hﬁgg{%xt | e%’ gr)qyoegracted 3
timeg \altWWatqnla,ndsmz&a voth sdteratedtdodiuoo ofonidedsoldtidrt. WNR ti1é @8mpound was
purf iy, PP Eap (510 S Saopdepihrigonc (oM orE] b wag isoated
as a paiel s6licb(3 80 Ay, By%e), 2H), 4.07 (s, 3H) 4.08-4.70 (m

2H), 7.15 (t, 2H), 7.24 (d, 1 H, 7.35 (dd, 2H), 7.46

(s, 1 H, 7.78 (d, 1 H), 8.21 (s, 1H) MS (ESI+) mlz:
1H-NMEF8 (400MHz3 DMSO-d6, 120 °C): 0.95 (d, 3H); 2.10 (s, 3H); 2.65 (dd, 1H); 2.75 (dd,

TH); 2.95-3.05 (m, 1H); 3.25-3.35 (m, 1H); 3.45 (d, 1H); 3.60 (d, 1H); 3.70-3.80 (m, 2H);
4.00-4.05 (m, 1H); 4.45 (s, 2H); 4.45-4.55 (m, 1H); 6.95-7.05 (m, 3H); 7.20-7.30 (m, 5H);
7.30-7.35 (m, 3H); 7.60-7.70 (m, 3H); 9.85 (bs, 1H)

MS (m/z) ES+: 550.1 (MH+, 100%).

Example 63: (S)-1-Acetyl-pyrrolidine-2-carboxylic acid (5-chloro-2-{(E)-3-[(R)-4-(4-fluoro-
benzyl)-2-methyl-piperazin-1 -yl]-3-oxo-propenyl}-4-methoxy-phenyl)-amide

T,



b)
(E)-3-(2- Ami no- 4-chl or o- 5- et hoxy- phenyl )-1-[ (R)-4- (4-

wo bawanarbenzyl ) - 2- net hyl - pi perazi n- 1-yl ] - pr opECIDRR2003/011848
Reduction of 2.50 g (5.60 nmol) of the nitro conmpound
using SnCl 2 as described inm¥Exanple 30 yielded 2.30 g
(98% of the corresponding aniline. 1 H NWR (400 MHZ,
DMSO-d6): 1.24 (br s, 3H), 1.86-2.18 (m 2H), 2.66 (d,

0 ol g Jyrdo e Ry g 2l -
yll-preenong. 98 (d, 1 H), 7.15 (t, 2H), 7.19 (s, 1 H), 7.34

(dd, 2H), 7.59 (d, 1 H. M (ESI+) niz: 418 [ M:tH + ¢)

(S)-1-Acetyl -pyrrolidine-2-carboxylic acid )
A mixtarectfl b7@ 92A8(% Bma- (R) 1y (44 garoenzio3-methy-Pipepazine and 2009 (7.8
mmoﬁ?i—%('éiﬁ!ﬁ%ﬁ%h&fh}%%g]ém%l yBIRRAEM T FaSElohpmY-43h88sribed in
example) 8 B (igld A (&17 e1nals 86%)- efdhetitlg/ cqmmravpd) - 1- [ (R) - 4- (4-

fl uoro-benzyl)-2- nethyl -pi perazin-1-yl]-propenone,

0.062 g (0.40 mmol) N acetyl-L-proline, 0.083 &O. 43
1H-NMRO(400BIBEZ, DME-06551.25 (. 4 SHImbIST-3-H(muaHh 287 (9.t 284 (@,

j a \ r 0 .
1+, 380240 RofipS ARRT A STRELSI B, 887 (S ICREp4 ARAD. 715 ¢,
2H), 7.84 (d.i tH)e7.35ddgh A d7.46\3, 16047. 0B {7 I61) 2T EPAbID3/ 011848
- 112 1 H NWR (400 MHZ, DMSO-d6): 1.25 (br s, 3H),
1.78-2.20 (m 6H), 2.00 (s, 3H), 2.66 (br d, 1 H),
MS (2S83m(z! 448 [MH]8. 30-3.65 (m 5H), 3.92 (s, 3H),
4.08-4.27 (m 1 H), 4.40 (dd, 1 H), 4.50- 4.66 (m 1
H, 7.15 (t, 2H), 7.18 (d, 1 H), 7.32 (s, 1 H, 7.35
b) (E)elR}(2-R)jno-F-chiorq-§-methaxy;pheng)1-((R)-4-#-flyoro-bemy)(2smethyl-piperazin-
(ESI+) mlz: 557 [MtH + Simlarly the foll ow ng

1-yl}- 8}?5'%%(5

ounds were synt hesi zed: Exanpl e 64:
(S)-1-1sopropyl-pyrrolidine-2-carboxylic acid

Redufio 558 {8 ep e b it drindiPl Usiog Snciz g dpserpes i examle

30 yidided/2 SDeN(PBY) afitrdecoripspongingtaringl | ~N

1H-NMR (400 MHZ, DMSO-d6): 1.24 (br s, 3H), 1.86-2.18 (m, 2H), 2.66 (d, 1H), 2.82 (d,
1H), 3.42 and 3.51 (AB-Sys., 2H), 3.77 (s, 3H), 4.03-4.65 (m, 2H), 5.22 (s, 2H), 6.79 (s, 1H),
7.98 (d, 1H), 7.15 (t, 2H), 7.19 (s, 1H), 7.34 (dd, 2H), 7.59 (d, 1H).

MS (ESI+) m/z: 418 [M+H]+

¢) (S)-1-Acetyl-pyrrolidine-2-carboxylic acid (5-chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-
methyl-piperazin-1-yl]-3-oxo-propenyl}-4-methoxy-phenyl)-amide

0.15 g (0.36 mmol) (E)-3-(2-Amino-4-chloro-5-methoxy-phenyl)-1-[(R)-4-(4-fluoro-benzyl)-2-
methyl-piperazin-1-yl}-propenone, 0.062 g (0.40 mmol) N-acetyl-L-proline, 0.083 g (0.43
mmol) EDCI and 0.058 g (0.43 mmol) HOBt were stirred in 5 mi DMF at room temperature
for 16 hours. Aqueous workup and RP-HPLC yielded 0.090 g (0.16 mmol, 45%) of the title

compound.



1 HNWR (400 MHZ, DMSO-d6): 1.04 (d, 3H), 1.06 (d,
3H), 1.24 (br s, 3H), 1.42-1.51 (m 3H), 1.68-2.16

WQ 290448%796 2. 60-2. 71 (m 1 H), 2.74-2.88 (m 2HPCT/EP2003/011848
3.08-3.13 (m 1 H, 3.20-3.30 (m 1 H), 3.37-3.60 (m
3H), 3.92 (s, 3H), 4.08-4.2p44m 1 H), 4.50-4.68 (m 1
H, 7.15 (t, 2H), 7.20 (d, 1 H, 7.35 (dd, 2H), 7.45
(s, 1 H, 7.54 (d, 1 H, 7.68 (s, 1 H, 9.83 (s, 1 H).

| & , + I .
11N L4038 b BERCB): e B ol B/ (oSl 20 (5. 3H), 266 (o,
1H), @B3ctd] aHp-R3¢-BB5- @n,[5HR) 342((4; BH)01.08-4.27 (M, 1H), 4.40 (dd, 1H), 4.50-
.66 (g i 3 o 200 200 T gt e Hil RIS b €. 71
1H), 88244 08%796 PCT/ EP2003/ 011848 -113 1 H NVR (400 MHZ
DMSO-d6): 1.04 (d, 3H), 1.06 (d, 3H), 1.24 (br s, 3H),
1.42-1.51 (m 3H), 1.68-2.16 (m 4H), 2.60-2.71 (m 1
MS (EBI+) 2vZ652.[RBH# 2H), 3.08-3.13 (m 1 H), 3.27 (t, 1
H, 3.37-3.60 (m 3H), 3.91 (s, 3H), 4.08-4.25 (m 1
H, 4.50-4.68 (m 1 H, 7.14 (t, 2H), 7.20 (d, 1 H),
735(dd 2H) 744(s 1H, 7.54 (d, 1 H, 7.66 (s,

S:miler@m\e followmg compoquis were éyn%es?zem z: 556 [M+H + Exanpl e
(2S, 4R) - 1- Acet yl - 4- hydr oxy- pyrrol i di ne- 2- car boxylic

2- E).- 3- R) - ) )
Examipie 4t (3151 5ORERLY oaIna CAar ooy i PEid (-ehiopR ) SRy s4-uoro-
benzﬂPBM’hé’(hﬂ -piRRir g -y} FB030-propemyiied-meBhoxiphenylilamig O CI- |
.~0O 1H NVR (400 VHZ, DVSO-d6, 120 O): 1.28 (d,

3H) 193 (s, 3 8-2.21 (m 3H), 2.68 (dt, 1
H, 2.78-2.87 (m PHY 3.19 (td, 1 H, 3.38-3.75 (m
4H), 3.92 (s, 3H), &t@n(br @ ;1 H),

SepaeoVey

0

1H-NMR (400 MHZ, DMSO-d6): 1.04 (d, 3H), 1.06 (d, 3H), 1.24 (br s, 3H), 1.42-1.51 (m,
3H), 1.68-2.16 (m, 4H), 2.60-2.71 (m, 1H), 2.74-2.88 (m, 2H), 3.08-3.13 (m, 1H), 3.20-3.30
(m, 1H), 3.37-3.60 (m, 3H), 3.92 (s, 3H), 4.08-4.25 (m, 1H), 4.50-4.68 (m, 1H), 7.15 (t, 2H),
7.20 (d, 1H), 7.35 (dd, 2H), 7.45 (s, 1H), 7.54 (d, 1H), 7.68 (s, 1H), 9.83 (s, 1H).

MS (ESI+) m/z: 556 [M+H]+

Example 65: (R)-1-Isopropyl-pyrrolidine-2-carboxylic acid (5-chloro-2-{(E)-3-[(R)-4-(4-fluoro-
benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-4-methoxy-phenyl)-amide

Y

07 NH =

yeaaevel



4.34-4.42 (m 1 H), 4.50-4.70 (m 3H), 7.01 (d, 1 H),
7.08 (t, 2H), 7.34 (dd, 2H), 7.38 (s, 1 H, 7.40 (s,

wda 204403779616 (d, 1 H), 9.27 (br s, 1 H). M5 ( ESPEI/EPI0R3/011848
573 [ MtH + Exanpl e 67:
(E) - 3- (4- Chl or o- 2- mor phol i n1B y| rrethyl phenyl)-1-[4-(4
-fluoro-benzyl)-2-nmethyl - piperazin-1-yl]-propenone

a)
H-NMR (l¢0©4\nﬁt UDNISOLEB)Z Y. b)t(@ -3t NP6 {RiFpH) A24 brls, BH) - PADPST (m,

00
o, S edonaibiaag P o S04 S 2Him05-3.13 (m, 1H), 327 ¢,
1H), 3:3¢%.60 Wrm)bgmxé )3Hy; 081ayd5 (h, ) 24 504.68¢h, 2H), Tth4 (t, 2H), 7.20

(0. 10 GisgPRckn e o1, 20008 5 568 B eR bl S o

1 19 m (14.4 nmol) acryl oyl chlori de was added
wi se. Stirring was continued for another 4 hours.

MS (Eﬁﬁ)ﬁghﬁéﬁt[“"\h'aﬂ.* evaporated and the residue was
partitioned between sodium bicarbonate sol ution and

ethyl acetate. Further extraction with ethyl acetate
and washing of the organic phase with water and brine

Exana/;sl@ béﬁgs&rl:gol -Acdtid- D@gdmsgl Eyr%'ﬁdl% 2Qfarl§<h§nc agd stJchlam zt@(E) 3H(R)-

4-(4 (‘wﬁm@mzv )g2- mtnv&P'pfraq)n 191 gvxezpr%rw “gtheX-RiterA- e
AB-Sys., 2H), 3.72-4.680fm 3H), 5.66 (dd, 1 H), 6.09
(dd, 1 H), 6.76 (dg, H, 7.15 (t, 2H), 7.35 (dd,
2H). MB (ESI+) mz ?/ﬂ [ MrH + Anal ogously t he
correspondi ng NH o -

1-[(R) - 4- (4-Fl uoro- ben I hyI piperazin-1-yl] -
propenone was prepar .@ 71 e starting fromthe
enant i opure 4-Fl uor dbenzyl - piperazine. b)

4- ( 2- Brono- 5- chl or o- beﬁ%yl ) - nor phol i ne
1H-NMR (400 MHZ, DMSO-d6, 120 °C): 1.28 (d, 3H), 1.93, (s, 3H), 1.98-2.21 (m, 3H), 2.68
(dt, 1H), 2.78-2.87 (m, 2H), 3.19 (td, 1H), 3.38-3.75 (m, 4H), 3.92 (s, 3H), 4.12 (br d, 1H),
4.34-4.42 (m, 1H), 4.50-4.70 (m, 3H), 7.01 (d, 1H), 7.08 (t, 2H), 7.34 (dd, 2H), 7.38 (s, 1H),
7.40 (s, 1H), 7.46 (d, 1H), 9.27 (br s, 1H). '
MS (ESI+) m/z: 573 [M+H}+
Example 67: (E)-3-(4-Chloro-2-morpholin-4-yimethyi-phenyl)-1-[4-(4-fluoro-benzyl)-2-methyl-

piperazin-1-yl]-propenone

a)  1-[4-(4-Fluoro-benzyl)-2-methyl-piperazin-1-yl]-propenone

D — oy



ON aBBr 31 C Br A mxture of 0.50 g (1.76 mmol)

1- Brono- 2- br ononet hyl - 4- chl or o- benzene, 0.17 g (1.94
wore@hkp37me6 phol i ne and 0.29 nl (210 mol) tri et gi/EPINE011848

in 20 M DV was stirred overnight at room

tenperature. 200 nl of ethylHeetate was added and the

solution was extracted with sodi um bi carbonate, water

and brine. 0.47 g (1.62 muol, 92% of the title

3.00 mnmw 261 (@M@r&ﬁénz}% Sim\étthﬂbéraﬂinb and H2. DV (A&% mmol)

tnethxflpmnwgrg q a@vedpn,.go Srrydgglorc(repthgn%(ﬁmeﬁqgglopdlvaslcqued toe0 °C and

1, 19(nﬁs;1'h) %rﬁol&%l&%&ﬁiﬁnd@ﬂw@@%ﬁ@@ﬁ?&ﬁmse Stirring was continued for
PCT/ EP2003/ 011848 -11

another)4 Bopte. GheosAvent HAS: RuAbrated DRy TesigHe WAS Patifionsd; between
sodlunﬁ |b§&?&nﬁ%“%¥lhiuo@'aﬁ8télwl adétd?é?rﬁ@rthéf lexithttidr GRS EINE cktate and
wasrmg(q tee @fﬂiﬂ}l E'Pﬁsﬁr‘%'”b\é‘ﬂ‘f{/ Fﬁ'd RB'P%) HEldeA e 6B 9 433§ w85 %) of the
acmﬁ‘gp‘lﬁe 1-[4-(4- Fluoro-benzyl)-2-nethyl-piperazin- 1

-yl]-propen one and 0.29 m (2.07 mmol) triethylam ne
were disolved in 7 m DMF. 21 ng tri(o-tolyl)phosphine

1H- wﬂr eagb@(}l\?‘m%n @b%&&% |2b)(b§‘3H) aj 34Aa61r48(m aﬂﬂid S%gd {ine2, 279 (d, 1H),
| xt u ur
3.41 gnd &W%@ﬁatw)m%p-%ﬁﬁj@a 3H)hé 5§r(§%m1"9 Br%?s(édwé!'s') 675 (dd, 1H),
715 gh)ed HB A9di um bi carbonate sol ution, water and
rine. he crude product which was obtained after
evaporation was further purified by prep. HPLC

é?g?mlzt@gl MeHpater) to obtain 0.13 g (0.27 mml, 39%
he desired'title corrpound 1 HNWR (400 MHZ,

DMSO-d6): 1.26 (d, 3H), 1.88-2.00 (m 1H), 2.04-2.13
Analéld’éhsl}lmthez ﬁéo?re%g&%u%l 4f[QR) 42‘_%55|u6|€€>-bén(zg|)-»2 rﬁe@nﬁ)pﬁﬁ’erazm 1-yl)-

propenoos was Jgepared 1ip) 71 4%438 gartlpaq frqrpb the7 enantiogurer gFluorobenzyl-
piperdzidé (1, 2H), 7.34-7.40 (m 3H), 7.42 (d, 1H), 7.82
%, 1H, 7.83 (d, 1 H).

b)  4-(2-Bromo-5-chloro-benzyl)-morpholine

& b
cl -
A mixture of 0.50 g (1.76 mmol) 1-Bromo-2-bromomethyl-4-chloro-benzene, 0.17 g (1.94
mmol) morpholine and 0.29 ml (210 mmol) triethylamine in 20 ml DMF was stirred overnight
at room temperature. 200 ml of ethylacetate was added and the solution was extracted with
sodium bicarbonate, water and brine. 0.47 g (1.62 mmol, 92%) of the title compound were
obtained as a viscous oil.

1H-NMR (400 MHz, DMSO-d6): 2.43 (t, 4H), 3.54 (s, 2H), 3.60 (t, 4H), 7.29 (dd, 1H), 7.52
(d, 1H), 7.64 (d, 1H).

MS (ESI+) m/z: 290 [M+H]+



M5 (ESI+) mz: 472 [MH] + In sim|ar manner the
foll ow ng conpounds were synt hesi sed: Exanpl e 68: .
wa 2§BAtber o- 2- { (E) - 3- [ 4- (4-f | uor o- benzyl) - 2- neCTEP2003/11848
erazin-1-yl]-3-oxo- propenyl}-benzyl)-pyrrolidin-2-one
a) 1-(2-Brono-5-chl oro-benzyt§-pyrrolidin-2-one 0
Br cl WD 2004/037796 PCT/ EP2003/ 011848 - 116 1
H NVR (400 MHz, DWVBSO-d6): 1.97 (quint, 2.32 (t,

0) 2'1)5) 33(43@hl&rto»2 %H}phoﬂn ﬂ&yblrﬁém'\ézﬁg')ggyl71%§-ﬁ-gﬁf %@}zg) rfigthyl-

-1 mgereﬁndrxdlempemnes [ 4- (4-fl uor o- benzyl )-2-net hyl - pi p
erazi n-1-yl]-3-oxo-propenyl }- benzyl)-pyrrolidin-2-one
o NOF 6N~"acl 1 HNW (400 M1z, %026)6: (1624
d, 3H, 1.87-2.13 4H), 2.28 (t, 2 . 64 :
(1H), 2.83 (d, 1 H@ 90-3,05 (m 1 H, 3.19 (t, 2H),
3.42 and 3.53 (AB-Sys. 00-4.6% (m 2H), 4.48
(s, 2H), 7.09 (d, 1 716(t\;@/7.26(s,1|—|),
7.32-7.43 (m 3H), (d, 1 733 (d, 1 H. M
(ESI+): 471 [ MtH] + Exarrpl e 69:
(E)-3-(4-Chloro-2-[1,2,4]triazol -1-yl met hyl - phenyl ) - 1-

0.20 g4t 0 459f morot) od-62:Brophg-5 Zhloro-benzyl) -morpholine, 0.20 g (0.76 mmol) 1-[4-(4-

Fluor8BERX- 2tk pldarabin/d yn BHEHRRBR  %nd 0.20 mI (2.07 mmol) triethylamine

were disolved in 7 ml DMF. 21 mg tri(o-tolyl)phosphine and 16 mg palladium(ll)-acetate were

added and the reaction mixture was heated to 100 °C for 16 hours. 100 mi ethylacetate was
added, the organic phase was washed with sodium bicarbonate solution, water and brine.
The crude product which was obtained after evaporation was further purified by prep. HPLC
(acetonitrile/water) to obtain 0.13 g (0.27 mmol, 39%) of the desired title compound.

1H-NMR (400 MHZ, DMSO-d6): 1.26 (d, 3H), 1.88-2.00 (m, 1H), 2.04-2.13 (m, 1H), 2.34-
2.40 (m, 4H), 2.66 (d, 1H), 2.82 (d, 1H), 3.42 and 3.52 (AB-Sys., 2H), 3.54 (br s, 4H), 4.08-
4.29 (m, 1H), 4.45-4.64 (m, 1H), 7.10 (d, 1H), 7.16 (¢, 2H), 7.34-7.40 (m, 3H), 7.42 (d, 1H),
7.82 (d, 1H), 7.83 (d, 1H).

MS (ESI+) miz: 472 [M+H]+

In similar manner the following compounds were synthesised:

Example 68: 1-(5-ChIoro-2-{(E)-3-[4-(4-fluoro-benzyl)-2-methyl-piperazin-1 -yl]-3-oxo-
propenyl}-benzyl)-pyrrolidin-2-one

a)  1-(2-Bromo-5-chloro-benzyl)-pyrrolidin-2-one
o}

A

ﬁjs'
Ci



a) 1-(2-Brono-5-chloro-benzyl)-1 H[1,2,4]triazole
/=N NvN Br cl 1 HNW (400 MHz, DMSO-d6): 5.50 (s,
w@bho4/03772d (d, 1 H), 7.39 (dd, 1 H), 7.70 (d, BCHEP2003/011848

8.04 (s, 1 H, 868 (s, 1 H. M5 (ESI+): 272 [ MtH] +
WD 2004/ 037796 PCT/ EP2003/011B348 -117 D)
(E)-3-(4-Chloro-2-[1, 2,4]triazol -1-yl net hyl - phenyl ) - 1-
[4-(4-fluoro-benzyl)-2-nethyl -
pi perazin-1-yl]-propenone /=N NON N~ I~ F C 1
H NVR (400 MHz, DVMSO-d6): 1.24 (d, 3 1.87-2 ﬁ

1H-NIIR) (400 Midz, QMSQ-dE):, 1.97 Briintd2H)1 2132, (t, 21) 3338 (93H) rﬁ4 (s, 2H), 7.25

@, ﬂ@%@%gg B8 ME T .7 ?5,4'2%8,(%5%, 1

. 7.36 (dd, 2H), 745(dd 1H, 7.70 (d, 1 H, 7.87

MS(%'Z)WW K'Eﬁ’gnpfz 7(1) H, 8.59 (s, 1 H. M (ESI+):

(E)-3-[4-Chl oro-2-(4-nethyl -pi perazin-1-yl net hyl ) - phen

b) yI 1 ngsjglglﬁro(f' E(fgb 'ﬂgﬁ 34 TE e)nz%lz)z methylzﬁiperazin-1-yl]-3-oxo-propenyl}-

enone
1 t(eﬁz;B) pyrmllﬂme?ﬁbm o- benzyl ) -4-net hyl - pi perazi ne N~

ON Br c &
Q
P eves
Cl N

1H-NMR (400 MHz, DMSO-d6): 1.24 (d, 3H), 1.87-2.13 (m, 4H), 2.28 (t, 2H), 2.64 (d, 1H),
2.83 (d, 1H), 2.90-3.05 (m, 1H), 3.19 (t, 2H), 3.42 and 3.53 (AB-Sys., 2H), 4.00-4.67 (m, 2H),
4.48 (s, 2H), 7.09 (d, 1H), 7.16 (t, 2H), 7.26 (s, 1H), 7.32-7.43 (m, 3H), 7.64 (d, 1H), 7.33 (d,
1H).

MS (ESI+): 471 [M+H]+
Example 69: (E)-3-(4-Chloro-2-[1,2 4]triazol-1-yimethyl-phenyl)-1-[4-(4-fluoro-benzyl)-2-
methyl-piperazin-1-yl]-propenone

a)  1-(2-Bromo-5-chloro-benzyl)-1H-[1,2,4]triazole
/=N
N ]

N
&
ci

1H-NMR (400 MHz, DMSO-d6): 5.50 (s, 2H), 7.21 (d, 1H), 7.39 (dd, 1H), 7.70 (d, 1H), 8.04
(s, 1H), 8.68 (s, 1H).

MS (ESI+): 272 [M+H]+



1 HNWR (400 MHz, DVMSO-d6): 2.17 (s, 3H), 2.22-2.50
(m 8H), 3.50 (s, 2H), 7.28 (d, 1H), 7.48 (s, 1 H),
wQ@202/081d96 1 H). M5 (ESI+): 303 (MtH] + b) PCT/EP2003/011848
(E)-3-[4-Chl oro-2-(4- mathyl [ijl perazi n-1-yl met hyl ) - phen
yl]-1-[4-(4-fluoro-benzyl)-~
nmet hyl - pi perazi n- 1- yI]-propenone ONON-F C ~N-/~/
WD 2004/ 037796 PCT/ EP2003/011848 - 118 1 H NWR (400
b) MHE)-3ENEIhIdG)2-[1]12,2Bridzw)-13hethyl-pB8nryd)- 0{4-(4xfludrbhbenzyl)-2-methyl-
2'04'2"171 @ﬂ) 1 I—R 2.20- 2.46 (m 9H), 2.66 (d, 1
H) PPYagh-1-YIrPrpPERone; 43 and 3.52 (AB-Sys., 2H), 3.52
(s, 2H), 4.10-4.28/~fm 1 H), 4.45-4.65 (m 1 H, 7.08
(d, 1 H, 7.16 (t,N2M, 7.33-7.40 (m 4H), 7.29 (d, 1

H, 7.30 (d, 1 H. ! :j§485 MH] + Exanpl e 71:
(E)-3-[2-(4-Acetyl - p| azi nM- ﬁﬂ)%-chl or o- phen
ylI]-1-[ 4- (4-f1 uor oghes A

2- met hyl - pi perazi n-1-yl ] -propenone a)

1-[4-(2-Bronp-5-chl oro- benzyl) - pi per azi n-1-yl ] - et hanon
RQ%og)“MrQ Brvlsd?as 1214§JLBNB (¢R Wﬁw (znyspggqa 1%) 982 (d, 1H),

2885, Gho(rn{Hia 942 3753, DolAELRYS., 1. Qi 68 () 21D, BI9((5, 24D, 7.12 @
?')1,7(3269 ?@e H)l) 7™M (daShH), 714%3ﬁ%d Mid"]ﬁd) d, 1H), 787 (d, 1H), 7.98

cety pi per azin ) - 4-¢hl or o-
(s, 1'9')]8@(541 )4 fl uor o- benzyl )-2- net hyI p| pera2| n- |
-yl ]-propenone

MS (ESI+): 454 [M+H]+

Example 70: (E)-3-[4-Chloro-2-(4-methyl-piperazin-1-yimethyl)-phenyl}-1-[4-(4-fluoro-benzyl)-
2-methyl-piperazin-1-ylj-propenone

a) 1-(2-Brome-5-chloro-benzyl)-4-methyl-piperazine

Y
LN

Jgja'
Ci

1H-NMR (400 MHz, DMSO-d6): 2.17 (s, 3H), 2.22-2.50 (m, 8H), 3.50 (s, 2H), 7.28 (d, 1H),
7.48 (s, 1H), 7.62 (d, 1H).

MS (ESI+): 303 [M+H]+

b) (E)-3-[4-Chloro-2-(4-methyl-piperazin-1-yimethyl)-phenyl}-1-{4-(4-fluoro-benzyl)-2-
methyl-piperazin-1-yl]-propenone

@

Feaseves



0 A1 ONON~ ~~F C 1 HNW (400 MHz, DVBO d6):
1.24 (d, 3H), 1.90-2.00 (m 1 H), 1.98 (s, 3H,
wQ2204/0277% (m 1 H), 2.32 (t, 2H), 2.39 (t, 2PQT/EP20885011848
(d, 1 H, 2.82 (d, 1 H, 3.40 (br s, 4H, 3.43 and
3.52 (AB- Sys., 2H), 3.57 {#182H), 4.09-4.28 (m 1 H),
4.43-4.67 (m 1 H, 7.10 (d, 1 H, 7.16 (t, 2H, 7.33-
7.41 (m 3H), 7.42 (s, 1 H, 7.82 (d, 1 H, 7.83 (d, 1
H). WD 2004/ 037796 PCT/ EP2003/011848 - 119 M5
(ESI+): 513 [ MtH + Exanple 72:
1H-NMB {400 MHZhDMSO-36) 44i25ddr 8id) 11-§8-pE0 dm, 1H).- .04eX 1/ (n).- 1H), 2.20-

enyl] = Lal (R oo (b £ WOF G-
2.46 [Jg 1 ﬁ'f%ﬁ[(ﬁa'ﬂbﬁ% o) 34320613 52 (AR g nBHL .52 (5, 2H), 4.10-4.28
(m, 129 @4BAER(T THY, T108- i 0y 7) 164, 24pTET 40i(eky T2 (o, TH), 7.30
Q ON Br cl 1 HNVR (400 M, DI\/ISOdG) 0.97 (d,
( “&4) 2.38-2.50 (m 8H), 2.62 (sept., 1 H), 3.49 (s,
7.27 (dd, 1 H, 7.47 (d, 1 H. 7.60 (d, 1 H. M5

M+H| + b)
MS (l(g%§ 3) 4{6‘%%\]‘£)r0 2-(4-isopropyl -pi perazin-1-ylnmethyl)-p

henyl] 1-[(R)-4- (4-fl uoro-benzyl) - 2-
met hyl - pi perazin-1 -yl]-propenone "~N~ ON cl ( N\ 1
H NVR (400 MHZ, DVMSO-d6): 0.94 (d, 6H), 1.24 (br s,
Exaniptd 71:XEB8-[2~(4-A cétyl-pigedazinl-yhethyl}&t-chloro-phenyl]-1-[4-(4-fluoro-benzyl)-

2-methyl-piperazin-1-yl]-propenone

a) 1-[4-(2-Bromo-5-chloro-benzyl)-piperazin-1-yl]-ethanone
o

Ay
(N

ﬁja'
C

1H-NMR (400 MHz, DMSO-d6): 1.98 (s, 3H), 2.35-2.41 (m, 2H), 2.43-2.48 (m, 2H), 3.40-
3.49 (m, 4H), 3.55 (s, 2H), 7.30 (d, 1H), 7.53 (s, 1H), 7.64 (d, 1H).

MS (ESI+): 331 [M+H]+

b) (E)-3-[2-(4-Acetyl-piperazin-1-ylmethyl)-4-chloro-phenyl]-1-[4-(4-fluoro-benzyl)-2-
methyl-piperazin-1-yl}-propenone
0

Ay
LN

Feaseve s

1H-NMR (400 MHz, DMSO-d6): 1.24 (d, 3H), 1.90-2.00 (m, 1H), 1.98 (s, 3H), 2.04-2.14 (m,
1H), 2.32 (t, 2H), 2.39 (t, 2H), 2.66 (d, 1H), 2.82 (d, 1H), 3.40 (br s, 4H), 3.43 and 3.52 (AB-
Sys., 2H), 3.57 (s, 2H), 4.09-4.28 (m, 1H), 4.43-4.67 (m, 1H), 7.10 (d, 1H), 7.16 (t, 2H), 7.33-
7.41 (m, 3H), 7.42 (s, 1H), 7.82 (d, 1H), 7.83 (d, 1H).



(m 8H), 2.59 (sept., 111), 2.66 (d, 1H), 2.78-2.86
(m 1H), 3.35-3.55 (m 3H), 3.49 (s, 2H), 4.06 M

W@ BiBl03779613 [I\/H—|] + Exanple 73: PCT/EP2003/011848
1-(5-Chloro-2-{(E)-3-[ (R -4-(4-fl uoro-benzyl) - 2-net hyl
-pi perazin-1 -yl]-3-oxo- -119-

propenyl } - benzyl ) - 3- oxa- 1- aza- spi r o[ 4. 4] nonan- 2- one WD

2004/ 037796 PCT/ EP2003/011848 -120 a)

1 (2 Br ono- 5- chI or o- benzyl ) - 3- oxa- 1- aza- spi ro[ 4. 4] nona

ne k NOBr cl 1 HNW (400 Mz,

MS(FEWE;D%Q)[M* 1*48 1 76 (m 8H), 3.68 (s, 2H), 5.18 (s,

2H), 7.37 (dd, 1H), 7.68 (d, 1 H), 7.72 (d, 1 H),

7.81 (s, 1 H). M5 (El) mlz: 263 [MBr]+ b)

1-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-net hyl
Exampnal yer a(?e%ls =[4- oﬂl&m& @Xigo;ﬂbgwfbmdrémn -1-ylmethyl)- phenyl]-N1 -[éR)-i-{4-fluoro~

benzy oxa- 1-aza-spi ro[ 4. 4] nonan- 2-one orp
benzy})- %mqt )duwpe'az"twm’ o900 MHZ, DVBO-d6): 1.18-1.33
(m 5H), 143179(m 6H) 184218(m 2H), 2.66
%d 1 }—PD 2.78-3.05 (m HE 42 and 3.51 (AB-Sys.,
a) 1-(2{gromg- Qh'amd@"em-“'ﬁ‘bpmw Te(aé'"e 2H), 4.43 (s, 2H),
7.10 (d, 1 H, 7.14 (t, 27(d 1 H, 7.23-7.39
(m 3H), 7.70 (d, 1 H, {‘/lz?(d 1

ija'
Cl

1H-NMR (400 MHZ, DMSO-d6): 0.97 (d, 6H), 2.38-2.50 (m, 8H), 2.62 (sept., 1H), 3.49 (s,
2H), 7.27 (dd, 1H), 7.47 (d, 1H), 7.60 (d, 1H).

MS (ESI+): 331 [M+H]+

b) (E)-3-[4-Chloro-2-(4-isopropyl-piperazin-1-ylmethyl)-phenyl}-1-[(R)-4-(4-fluoro-benzyl)-2-
methyl-piperazin-1-yl}-propenone

Ay
LN

BeaaSves

1H-NMR (400 MHZ, DMSO-d6): 0.94 (d, 6H), 1.24 (br s, 3H), 1.88-2.15 (m, 2H), 2.28-2.46
(m, 8H), 2.59 (sept., 1H), 2.66 (d, 1H), 2.78-2.86 (m, 1H), 3.35-3.55 (m, 3H), 3.49 (s, 2H),
4.06- ‘

MS (ESi+): 513 [M+H]+

Example 73 : 1-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-
propenyl}-benzyl)-3-oxa-1-aza-spiro[4.4]Jnonan-2-one



M5 (ESI+) mlz: 526 [ MtH + Exanpl e 74:
3-(5-Chl oro-2-{(E)-3-[(R)-4-(4-f|uoro-benzyl)-2-rrethy|

WO piop®sHALé n- 1-yl ] - 3- oxo- PCT/EP2003/011848
propenyl ) - benzyl) - 5 5-di mat h 0I -im dazol i di ne-2, 4-di one
a)

3- (2- Brono- 5- chl or o- benzyl ) -5, 5- di net hyl -i mi dazol i di ne
-2,4-dione HO N O Sr C WD 2004/ 037796
PCT/ EP2003/ 011848 - 121 1 H NWR (400 MHZ, DWVSO- d6):

.88 (s ( 7.28 (dd

o) 1-@ifromp gyghiofospensylip oGl spirofd afSnarp ey °C
M5 (ESI+) mz: 353 [ MtNa] +
3-(5-Chloro-2-{(E)-3-[ (R 4-f| uoro- benzyl) - 2- et hyl
- pi perazin-1-yl]-3-o0x0-p yl}-
benzyl)-5,5-di nethyl -imd i tBrne-2,4-dione N ~ONN
OO0, F CIIii,,NlH-N (400 MHZ, DVMSO-d6): 1.24
(br s, 3H, 1.30 (s, 6H),¢1.87-2.16 (m 2H), 2.64 (d,

1H-NW¢033\6@2 4L6rggoldé5‘)1 %1%(%2%?2(% Qs HH), 531533% §H§67 $§Mdd, 1H),

768@'r|)1H)7723%(d(dH)17%(S7 87 (dd, 2H), 7.70-7.82 (m 2H)
8.41 (s, 1 H. M5 (ESI+) mlz: 513 [ MtH +, 535 [ MtNa] +
Exanpl e 75:
MS (8) OEZICZﬁBdMCBQt{(E) -3-[(R) - 4- (4-fluoro-benzyl)-2-net hyl
- pi perazin-1-yl]-3-oxo-
propenyl } - benzyl 1 met hyl -i m dazol i di ne- 2, 4-di one a)
b) 1- (5 Qmorer?bffﬁ) B[t 640ﬂumrbymayl)ﬂ-metmyplpewmlawlll Baixadropenyl}-

benzyl)dfs QRE- 1'\$za -spiro[4.4]nonan-2-one

Ko

O N

Y o =
(o} x N/’\ F

1H-NMR (400 MHZ, DMSO-d6): 1.18-1.33 (m, 5H), 1.43-1.79 (m, 6H), 1.84-2.18 (m, 2H),
2.66 (d, 1H), 2.78-3.05 (m, 2H), 3.42 and 3.51 (AB-Sys., 2H), 4.02-4.68 (m, 2H), 4.21 (s,
2H), 4.43 (s, 2H), 7.10 (d, 1H), 7.14 (t, 2H), 7.27 (d, 1H), 7.23-7.39 (m, 3H), 7.70 (d, 1H),
7.78 (d, 1H).

MS (ESI+) m/z: 526 [M+H]+

Example 74: 3-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-oxo-
propenyl}-benzyl)-5,5-dimethyl-imidazolidine-2,4-dione

a) 3-(2-Bromo-5-chloro-benzyl)-5,5-dimethyl-imidazolidine-2,4-dione |
0

i~

78(»:
on



O NN oBr C 1 HNW (400 MHZ, DMSO-d6): 2.90 (s,
3H), 4.08 (s, 2H), 4.54 (s, 2H), 7.26 (d, 1 H), 7.33

wQ@ dad4/0177bf, 7.68 (d, 1 H). M5 (ESI+) nlz: 337 PCVEERDRE11848
b

3-(5-Chloro-2-{(E)-3-[(R)-442#-f | uor o- benzyl ) - 2- net hyl
- pi perazin-1-yl]-3-o0xo-propenyl }-
benzyl ) -1- et hyl -i m dazol i di ne- 2, 4-di one WO

NROHOBIEP DS 188 G Lois 389. 97%“@5@’ G e

(d, 1H), 8B2d18HY, 1D.02BY s, )65 (d, 1 H), 2.82 (d, 1 :
(s, 3H, 2.90-3.04 (m 1 H, 342and352(ABS}/s
2H), 4.04 (s, 2H), 4.02-4.58 (m 2H), 4.63 (s, 2H),
MS (BSBY n(/zl 358 [My-Na]* 14 (t, 2H), 7.23 (s, 1 H), 7.32-7.41
(m 3H, 7.78 (d, 1 H, 7.80 (d, 1 H. M (ESI+) mz:
499 [ MtH] +, 521 [ MtNa] + Exanpl e 76:
b) 3-(BEhIGrot Z{(ENB(R)-2(4-Buarebeyzyl)e 2 mettybpiperazimiytidtoxorrtepsnyl}-

benz%%e-sjf» &B&xyn{ﬁ {olh&%grd'acz"f’ﬂel yl ] - propenone a)
1- ( 2- Br ono- 5- chl orOH_{S’nzyI) 5-nethyl -1 Htetrazole N~

LSS

1H-NMR (400 MHZ, DMSO-d6): 1.24 (br s, 3H), 1.30 (s, 6H), 1.87-2.16 (m, 2H), 2.64 (d,
1H), 2.81 (d, 1H), 2.88-3.06 (m, 1H), 3.35-3.56 (m, 2H), 3.95-4.55 (m, 2H), 4.62 (s, 2H),
7.06-7.18 (m, 4H), 7.35 (d, 1H), 7.37 (dd, 2H), 7.70-7.82 (m, 2H), 8.41 (s, 1H).

MS (ESI+) m/z: 513 [M+H]+, 535 [M+Na]+
Example 75: 3-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-
propenyl}-benzyl)-1-methyl-imidazolidine-2,4-dione

a) 3-(2-Bromo-5-chloro-benzyl)-1-methyl-imidazolidine-2,4-dione

\
N

%ﬁj

1H-NMR (400 MHZ, DMSO-d6): 2.90 (s, 3H), 4.08 (s, 2H), 4.54 (s, 2H), 7.26 (d, 1H), 7.33
(dd, 1H), 7.68 (d, 1H).

MS (ESI+) m/z: 337 [2M+Ca]2+

b) 3-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-
benzyl)-1-methyl-imidazolidine-2,4-dione



NNBr C 1 HNW (400 MHz, DVMSO-d6): 2.59 (s, 3H),
5.61 (s, 2H), 7.39 (d, 1 H), 7.43 (dd, 1 H), 7.72 (d,
wda 20403V (ESI +) m z: 287 [ MtH] + b) PCT/EP2003/011848
(E)-3-[4-Chl oro-2-(5-nethyl-tetrazol -1-yl methyl ) -pheny

11-1-[(R) -4-(4-fl uoro-benzy122--2-

net hyl - pi perazin-1-yl)-propenone IV~ N NNN F C

(N1 HNW (400 Mz, DMSO-d6): 1.22 (br s, 3H),

1.84-2.18 (m 2H) . 2.8 (s, 3H), 2.64 (d, 1 H, 2.81

(d, 1 H, 2.86-3.08m 1 H, 3.37-3.56 (m 2H),

3.96-4.18 (m 2H) ,\bN4 (s,p2H), 7.10 (d, 1 H, 7.15
N

(t, 2H), 7.29 (d, 18 3 (,3%, 2H)  F7.49 (dd, 1 H),
7.67 (d, 1 H), 7.88 . 2(04] 037796
PCT/ EP2003/ 011848 crT23- M (LES : 469 [ MkH +
Example 77:
1H-NYIRAA08 MHZ DYEP:40)(134 Cas 3 1 8521 HERAN) 255 Ih 282 @ TH).
2.88 REBAYI2BJ 3 04](Mm3 18X B.42 and 3.52 (AB-Sys, 2H), 4.04 (s, 2H), 4.02-4.58 (m, 2H),

oo 1 e R ARt A, RSB O v, R . 750

1H). - Cl 1 HNWR (400 MHZ, DMSO-d6): 3.28 (s, 3H), 3.46
(s, 3H), 7.42 (dd, 1 H, 7.59 (d, 1 H, 7.68 (d, 1
H. M5 (El) mz: 277 [M+

MS (ESI+) m/z: 499 [M+H]+, 521 [M+Na]+

Example 76: (E)-3-[4-Chloro-2-(5-methyl-tetrazol-1 -ylmethyl)-phenyl]-1-[(R)-4-(4-fluoro-
benzyl)-2-methyl-piperazin-1-yl}-propenone

a) 1-(2-Bromo-5-chloro-benzyl)-5-methyl-1H-tetrazole

N'NTN(

N
Br
Cl

1H-NMR (400 MHZ, DMSO-d6): 2.59 (s, 3H), 5.61 (s, 2H), 7.39 (d, 1H), 7.43 (dd, 1H), 7.72
(d, 1H).

MS (ESI+) m/z: 287 [M+H]+

b) (E)-3-[4-Chloro-2-(5-methyl-tetrazol-1-ylmethyl)-phenyl]-1-[(R)-4-(4-fluoro-benzyl)-2-
methyl-piperazin-1-yl]-propenone

=

1H-NMR (400 MHZ, DMSO-d6): 1.22 (br s, 3H), 1.84-2.18 (m, 2H), 2.58 (s, 3H), 2.64 (d,
1H), 2.81 (d, 1H), 2.86-3.05 (m, 1H), 3.37-3.56 (m, 2H), 3.96-4.18 (m, 2H), 5.74 (s, 2H), 7.10
(d, 1H), 7.15 (t, 2H), 7.29 (d, 1H), 7.35 (dd, 2H), 7.49 (dd, 1H), 7.67 (d, 1H), 7.88 (d, 1H).



b)
5-Chloro-2-{(E)-3-[(R) -4-(4-fluoro-benzyl)-2-net hyl - pi
wW@eransrd- yl ] - 3- oxo- propenyl } - N PCT/EP2003/011848

met hoxy- N- et hyl - benzamde "INOOF C | ~N 1 HNW

(400 MHZ, DMBO-d6): 1.24 (b¥23s, 3H), 1.87-2.18 (m

2H), 2.16 (d, 1 H), 2.82 (d, 1 H), 2.90-3.15 (m 1

H, 3.31 (s, 3H), 3.33 (s, 3H), 3.36-3.58 (m 2H),

4.02-4.30 (m 1 H), 4.35-4.70 (m 1 H), 7.15 (t, 2H),

7.23 sd, 1 H, 7.30-7.38 (m 3H), 7.50 (s, 1 H), 7.53
MS (EQI+) m/z:4p869 MUl (d, 1 H). MBS (ESI+) miz: 460 [ M+H +,

482 [ M+tNa] + Exanpl e 78:

5-Chl oro-2-{(E)-3-[4-(4-fluoro-benzyl)-2-nethyl - pi pera

zin-1-yl]-3-o0xo-propenyl }- benzoic acid nethyl ester

(A ERST{ AR M AS-bRAS/1)-2-mbliy1-pldefdin-1§43Ldxo-

Exa"@‘%ﬁ%ﬂ%ﬂ%ﬁ@ﬁ, %/BOdG)@l). 25 (br p;@, 3H),%
propenyBé\-methoxy-methyl-benzgmidey  1H), 2.83 (d, 1 H),

2.87-3.08 (m 1 H), 3.43 and 3.52 (AB-Sys., 2H), 3.88

(s, 3H), 4'04'4'72r$m 2H), 7.12- 7.20 (m 3H), 7.38
a) 2-Bromogi4ghloro-NangthaoxyiN-pethyl-bgnzanaide 1 ) 7. 95-8. 04 (m

2H). M5 (ESI+): 431 [ M+tH] x_Exanpl e 79:

(5-Chl or0-2-{(E) - 3-[ 4- (4-f|ﬁuogo- benzyl ) - 2- met hyl - pi per

azi n-1-yi] - 3-oxo- propenyl Y- enyl)-acetic acid nethyl

ester O N~ 1~ F 1HNWR (4 . DMBO-d6): 1.24 (br

s, 3H), 1.88-2.17 (m 2H, 5(d, 1 H, 2.82 (d,

1H), 2.87-3.13 (m 1H), %43 and 3.52 (AB-Sys., 2H),

- 48 4.8 (£HH), 34685, 4198 .44 (ad, 7H), 7.5 B2 1H), 7.68
H N&F@@fﬁ%H?@h{%@ﬁ@ :£2I§—|)8( 7. %3-7.% (?}1 3I—I)m, 7’.#)42 (d(,h 1 )
(d.tH), 7.54 (d, 1 H), 7.86 (d, 1 H. N5 (ESI+): 467

[ MtNa] +

MS (El) m/z: 277 [M])+

b) 5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yi]}-3-oxo-propenyi}-N-
methoxy-N-methyl-benzamide

R =
Mevel
cl |\/N
1H-NMR (400 MHZ, DMSO-d6): 1.24 (br s, 3H), 1.87-2.18 (m, 2H), 2.16 (d, 1H), 2.82 (d,
1H), 2.90-3.15 (m, 1H), 3.31 (s, 3H), 3.33 (s, 3H), 3.36-3.58 (m, 2H), 4.02-4.30 (m, 1H),

4.35-4.70 (m, 1H), 7.15 (t, 2H), 7.23 (d, 1H), 7.30-7.38 (m, 3H), 7.50 (s, 1H), 7.53 (d, 1H),
8.01 (d, 1H).

MS (ESI+) m/z: 460 [M+H]+, 482 [M+Na]+

Example 78: 5-Chloro-2-{(E)-3-[4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-

benzoic acid methyl ester



Exanpl e 80:
5-Chloro-2-((E)-3-[4-(4-fl uoro-benzyl)-2-nethyl - pi pera
wa 2ov4b3yB¢ - 3- oxo- propenyl } - benzoic acid HO N PCHEP2083/011848
Cl ,N~/~/ WD 2004/037796 PCT/EP2003/011848 - 125
1.56 g (3.6 mml) -124 - :
5-Chloro-2-{(E)-3-[4-(4-fl uoro-benzyl)-2-nethyl - pi pera
zin-1-yl]-3-o0xo- propenyl}-benzoic acid nethyl ester
(Exanpl e 78) was suspended ina 1:1 mxture of
met hanol and wat er (ozoom) 0.5 m 10 N NaOH was added
and the mxture was sfirre vernlght After
acidification using \y)@/pr oduct
precipitated. Fil tc? n andl_dv yielded 1.32 g
(3.2 mol, 87 % the desired acid. 1 H NWR (400
MHz, DI\/BOdG): 1.24 (bs, 3H), 1.88-2.17 (m 2H), 2.65

ok bl oAy A £ 0 o880 o o 6, 20

1H), Z.823.48 (m,2HY), 3.48. & §.62,(ABSys., 2H4.23.88 &3 3H)) 4.0444).72 (fn,62H), 7.12-

br_.s, .24 , 8. ( , not
720 iRy zdpdd 20 Tl b oty Aadil 28
5- Chl or o- 2- {(E) 3-[(R)-4-(4-fluoro-benzyl)-2-net hyl - pi
z - 0Xx0- propenyl }-benzoic acid HOO O F
MS (€§'+? 43q([ﬂ" Kﬂ O In an identical reaction sequence the
corresponding 5-Chloro-2-{(E)-3-[(R)-4-(4-fl uoro-
benzyl ) - 2- met hyl - pi perazi n-1-yl ] - 3- oxo- propenyl } - benzo
ic acid was synthesized starting from
Exarphd 7¢;- (Séﬁﬁrwt{ﬁm[ﬂw flucdo-BenAyY) | 2-MethyI-piperagin- 1-yl]-3-oxo-propenyl}-
gge troswtﬁ avvere identical to the ones
phenylsacgticéagid e yltef? racemate. Exanpl e 82:
(E)-3-[4-Chl oro-2-(4-net hyl - pi perazi ne-1-carbonyl ) -phe
nyl]-1-[4-(4-fluoro-
benzyl ) - 2- met hyl - pi
o

razin-1-yl]-propenone
Nt
O

1H-NMR (400 MHz, DMSO-d6): 1.24 (br s, 3H), 1.88-2.17 (m, 2H), 2.65 (d, 1H), 2.82 (d,
1H), 2.87-3.13 (m, 1H), 3.43 and 3.52 (AB-Sys., 2H), 3.61 (s, 3H), 3.88 (s, 2H), 4.05-4.68
(m, 2H), 7.12 (d, 1H), 7.16 (t, 2H), 7.33-7.40 (m, 3H), 7.42 (d, 1H), 7.54 (d, 1H), 7.86 (d, 1H).

o]

MS (ESI+): 467 [M+Na]+

Example 80: 5-Chloro-2-{(E)-3-[4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-oxo-propenyl}-
benzoic acid



N ONON-~II F C vN~/~/ W 2004/ 037796

PCT/ EP2003/ 011848 - 126 0.15 g (0.36 mmol) benzoic
wa@eood/081706m Exanpl e 80, 43 ng N net hyl pi per azi neCT/8P2b83/011848

mmol), 83 ng EDCI (0.43 mml) and 58 ng HOBt (0.43

nmmol) were disolved in 5 m13. The reaction mxture

was stirred overnight, then partitioned between

ethyl acetate and ag. sodi um bicarbonate sol ution. The

156 50305" BHT S Sy B oA e Ay B iR s
propényi}tﬁeazmpmdld |rmjhyiyesiery$E>dmpl$a't‘l8D ovas Buspended in a 1:1 mixture of
metn i S ater 20 Ik 08 Tinf N NAB KRR 200 Ao Y ity was stimed
overdlglﬂ4A¢tbrr asidifisafjon (lsE;ﬂg 625 1 1{NnHCiHhe mochgt bréiﬁgn(atad Hifjration and
i v??deg‘&?%@aﬁm Mo&“@ggw@d 2812 004 E')s’ (m
7.17 (t, 2H), 7.24 (d, 1 H), 735(d 1 H, 7.36
1h Wt«@é%@.qnﬁgof% %#;%bi %ﬁ)ﬁﬁ%"%ﬁsﬂéw% <d‘ﬂz> 2824, 1),
2. aeisgdel (@ Hg 3_343)6@:% ;sz\faes_ f ye/, Sg?r:;_emz 4Enla(m_p2|_a) 81305 fd_ 1H), e7Ir 17 (t, 2H),
79034, 1SS A S TP RSB A BT Y PR o
obseRabte./ Il F 1 HNWR (400 VHz, DVBO- d6): 1.15 (d, 6H),
1.24 (br s, 3H), 1.87- 2.15 (m 2H), 2.65 (d, 1H),

2.82 (d, 1H), 2.88-3.08 (m 1H), 3.42 and 3.52

MS (ESBYSF.M+BIH) , 4.04 (sept., 1H), 4.08- 4.68 (m 2H),
7.17 (t, 2H), 7.19 (d, 1H), 7.37 (dd, 2H), 7.40 (d,
11H), 753(dd 1H, 7.62 (d, 1 H, 7.97 (d, 1 H),
8.40 (d, 1 . M5 (ESI+): 458 [ M+H + WD 2004/ 037796

Examp?r/ EP%OOQ’/ O&IgﬂgrA{)SZ {(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-

propenyl}-benzoic acid
’-175./\/0( §
aeves
S N

In an identical reaction sequence the corresponding 5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-
benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-benzoic acid was synthesized starting from
(R)-1-(4-Fluoro-benzyl)-3-methyl-piperazine. Spectroscopic data were identical to the ones
obtained with the racemate.

Example 82: (E)-3-[4-Chloro-2-(4-methyl-piperazine-1-carbonyl)-phenyl]-1-[4-(4-fluoro-
benzyl)-2-methyl-piperazin-1-yl]-propenone

g
B oo



-127 Exanpl e 84:
5-Chloro-2-{(E)-3-[4-(4-fl uoro-benzyl)-2-nethyl - pi pera

WQ R004/03%7b4 - 3- ox0- propenyl } - PCT/EP2003/011848
N- (1- net hyl - pi peridin-4-yl)-benzamide I N9 HN O\ \
N~1II F O Z~N"~ 1 H NWg400 MHz, DVSO-d6): 1.23

(bs, 3H), 1.45-1.57 (m 2H), 1.74-1.83 (m 2H), 1.87-
2.15 (m 5H), 2.17 (s, 3H), 2.60-2.86 (m 4H), 3.42

0.15 ?%9.3% jr%o@’%%ﬁ%‘lf :acigﬁ‘gﬁ}n I;fiirgél@o?%s&&@’ Nﬁg@}r&%’r%@% mmol),
83 mg. EOCK (0,43 miol) And458(migl HABHD,43 Mne) Were disolyed in. H@ I DMF. The

react%g; m?'xtl'J_llL w§s 4s§ir|{eg’ oaen%ht, '\‘ﬁer( Ep%lrﬁ't}oheg %e&%ﬂe?hﬁg@mgeand aq.

sodiuhtbichriiRevatey solptigrerTrel orgdnig|phaSe elasdfudhar- Wadkhed3withl waterfdnd brine.

UQL Oz Qen - 2= t - . . . .
Remaf 9F HE" &\ drys VB ¥hiue product which ywas further pprific bygryallsation
from acdidfitrild. TRus Cb nhg (G.15—h1FI1WR2(%Dﬁ thblﬂesiﬁmidﬁ)ﬂlashtﬂ&d.

(bs, 3H), 1.44-1.57 (m 2H), 1.76-1.84 (m 2H), 1.87-

2.15 (m 4H), 2.64 (d, 1H), 2.73-2.85 (m 3H), 3.42
1H-NMIRI(4B0 MHZ, ABMSPsd6): 2H94 (b8 s4TH), 3, 872214 (M34BR-2R179.361tm, BH), 2.65

. 19 382:d53fh R e 1) 3. o378 56 .9, 47 b e 1y, 400488 (m,

2H), 7.18Qt, 0#h), 2.24d, TH)97.36dd, 1H)HV.368dd 62K 7.4D ¢d) 1H)VF .53 (dd, 1H), 8.02
« “4)ESI +): 589 [ MrH + WD 2004/ 037796 PCT/ EP2003/ 011848

MS (ESI+): 499 [M+H]+

in analoguous manner the following products were prepared:

Example 83: 5-Chloro-2-{(E)-3-[4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-

N-isopropyl-benzamide

1H-NMR (400 MHz, DMSO-d6): 1.15 (d, 6H), 1.24 (br s, 3H), 1.87- 2.15 (m, 2H), 2.65 (d,
1H), 2.82 (d, 1H), 2.88-3.08 (m, 1H), 3.42 and 3.52 (AB-Sys., 2H), 4.04 (sept., 1H), 4.08-
4.68 (m, 2H), 7.17 (t, 2H), 7.19 (d, 1H), 7.37 (dd, 2H)', 7.40 (d, 1H), 7.53 (dd, 1H), 7.62 (d,
1H), 7.97 (d, 1H), 8.40 (d, 1H).

MS (ESI+): 458 [M+H]+



-128 Exanpl e 86:
4-(5-Chloro-2-{(E)-3-[4-(4-fluoro-benzyl)-2-nmethyl-pip
we@e@ziosr796 yl ] - 3- oxo- PCT/EP2003/011848
propenyl } - benzoyl am no) - pi per| di ne- 1-carboxylic acid
ethyl ester oro T HN O F- /PN 1H NWVR (400 Mz,
DVSO-d6): 1.18 (t, 3H), 1.24 (bs, 3H), 1.30-1.44 (m
2H), 1.79-2.03 (m 4H), 2.66 (d, 1H), 2.82 (d, 1H),
Exan2pl8 8843 . $)6hlom-24 (8);3- B-(4 dluarcdbeéhz§}-2(MethByrsiperaZihi1 -yl[33-8%e-propenyl}-

N-(1: ﬂgﬁa{%@eré%iyéggnﬁ%ﬁde7 B ?d86 3H)73 (7m442H2d 7'11H)

7.54 (dd, 1 H), 7.62 (d, 1 H, 7.98 (d, 1 H, 8.51 (d,
1 H. M (ESI+): 571 [MrH +, 593 [ MtNa] + Exanpl e 87:
(28,4R)-1-(5-Ch|oro-i{(E)-S-[(R)-4-(4-fIuoro-benzyl)-
2- et hyl - pi perazi n-1-y)]- 3-
0xo0- propenyl } - benzoylYJ - 4- hydr oxy- pyrrol i di ne-2- car boxy
lic acid methyl este CI\ITOOF C I~ 1H NWR
(400 MHz, DMSO- d6): 1 S F 1.88-2.28 (m
AH), 2.62-2.69 (m 25\&6d 3.02 (d, 1H),
3.30-3.56 (m 4H), %72(5 398466( 3H),
516(d 1H), 7.15 (t, 2H) 722(d 1 H, 7.31 (d, 1
, 7.35 (dd, 2H), 7.46 (d, 1 H), 7.54 (dd, 1 8.02
(409 MHz, DMISQEB)) 1.284Bs, [t H) A5MS D2t 1796183 (m, 2H), 1.87-

EEP2903/,01
2.15 v;isg? gQ? (%’ éﬁ)“% 60%?8 éﬁxﬂﬁz :ﬁ4?§rr}1d ﬁ30537 (ArBr Sys.,,2H), 3.63-3.75 (m,
1H), 4 ym) 2l Qt..a_H)E 7Ap-(d, 1H), ¥.36 (dd, 2H) 7.41 (d, 1H), 7.54 (dd, 1H),
7'61)(N| ll_bu-;a@%-((g)eﬂgyé)m%d rq\ﬁ)hyl pi perazin-1-yl]-propenone

MS (ESI+): 513 [M+H]+

Example 85:  N-(1-Benzyl-piperidin-4-yl)-5-chloro-2-{(E)-3-[4-(4-fluoro-benzyl)-2-methyl-
piperazin-1-yl]-3-oxo-propenyl}-benzamide

QL

N

TH-NMR (400 MHz, DMSO-d6): 1.23 (bs, 3H), 1.44-1.57 (m, 2H), 1.76-1.84 (m, 2H), 1.87-
2.15 (m, 4H), 2.64 (d, 1H), 2.73-2.85 (m, 3H), 3.42 and 3.51 (AB-Sys., 2H), 3.47 (s, 2H),
3.68-3.79 (m, 1H), 4.00-4.65 (m, 2H), 7.17 (t, 2H), 7.19 (d, 1H), 7.22-7.39 (m, 7H), 7.40 (d,
1H), 7.53 (dd, 1H), 7.60 (d, 1H), 7.97 (d, 1H), 8.46 (d, 1H).

MS (ESI+): 589 [M+H]+



/| F C 1 i ~N\ 1 HNW (400 MHz, DVSO-d6): 1.24 (br
s, 3H, 1.60-1.80 (m 1H), 1.84-2.13 (m 3H), 2.04
W@ 30048549796 2. 16 (s, 3H), 2.62-2.93 (m 4H), 3. OBCBERD03/011848
(m 2H), 3.35-3.56 (m 3H), 3.62-3.80 (m 1 H),
3.98-4.67 (m 2H), 7.15 (t;128}, 7.20 (dd, 1 H), 7.31
(d, 1H) 7.35 (dd, 2H), 7.43 (s, 1 H, 7.50 (d, 1
H, 7.97 (d, 1 H. M5 (ESI+): 513 [ M+tH] + Exanpl e 89:
Exarfpie - 3- B é Chlg (S%l%bfoc%waqh@tﬂmﬁo%@ﬁﬁ) DIhétRYILAdIEziR-1G1)-3-0x0-

arbonyl ) - phen

PTOP?WJ}I‘*?QJ"QPBGB’B ¥9|P)°—E'Q'nﬁét¢%7b°>?¥|l®é¢'@2ﬁhmlqﬁ?ﬂ ] - pr openone
INON OOC Ol HNWR (400 MHz, DVBO-d6): 1.24 (br s,
3H), 1.62-1.78 (m 1 H), 1.84-2.13 (m 3H), 2.04 (s,
3H), 2.17 (s 3H), 262-2.91 (m 4H), 3.05-3.22 (m

2H), 3.38-3.55 (m 3?1)(0362380(m | H), 3.98-4.67
(m 2H), 7.15 (t, 2HA_7.20 (dd, 1H), 7.29-7.48 (m
3H), 7.43 (s, | H), 0(d, 1H, 7.97 (d, 1 H. M

(ESI+): 513 [ M+H] + E>§_| npl e 90:
(E)-3-[2-(4-Acetyl - pi pgfazi ge-|L- car bonyl ) - 4- chl or o- phe

nyl]1-1-[(R)-4-(4-fl uor NN F

benzyl) - 2- net hyl - pi g i n- 1-l§d, v@enone WO

2004/ 037796 PCT/ EP2003/011848 - 130 ~N~ ON OOF
Cl 1 HNWR (400 Mz, DMSO-d6, 120 C); 1.27 (d, 3H),

e iy 89 s 4, 30b%, 81 658 4 7020

(m, 4t 2.86)(d, 1H02-82 (L 1Hn 2.8813.06 fmAZHY 3542 &md 353) (ABISF), 2H), 3.5
3.98 ﬁ-ﬁ 3@%@4?(8?§Hgtﬂ§% (Erkéﬂ)r,;?:.?@g Mﬂ” 1#6. +97 dd, 2H), 7.44

(d, 1H), 7.54 (dd, 1H), 7.62 (d, 1H), 7.98 (d, 1H), 8.51 (d, 1H).

MS (ESI+): 571 [M+H]+ , 593 [M+Na]+

Example 87: (2S,4R)-1-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-
oxo-propenyl}-benzoyl)-4-hydroxy-pyrrolidine-2-carboxylic acid methyl ester

7

TH-NMR (400 MHz, DMSO-d6):1.18-1.32 (m, 3H), 1.88-2.28 (m, 4H), 2.62-2.69 (m, 1H),
2.82 (d, 1H), 3.02 (d, 1H), 3.30-3.56 (m, 4H), 3.72 (s, 3H), 3.98-4.66 (m, 3H), 5.16 (d, 1H),
7.15 (1, 2H), 7.22 (d, 1H), 7.31 (d, 1H), 7.35 (dd, 2H), 7.46 (d, 1H), 7.54 (dd, 1H), 8.02 (d,
1H).

MS (ESI+): 544 [M+H]+



Exanpl e 91:

N-(5-Chloro-2-{(E)-3-[4-(4-chl oro-benzyl)-2-nethyl-pip
we@e@ziosr7be yl | - 3- oxo- propenyl } - phenyl ) - acet anm BeT/EP2bB/N 1848

c ~C 6N | a)

1- (4- Chl or o- benzyl ) - 3- met hyyagi perazine 3.49 g (17.0

mol ) 4- Chl or obenzyl brom de was added dropw se to a

m xture of 2.04 g (20.4 nmmol) 2-Methyl piperazine and

Exa”fpé?ﬁ—gé “Eg?§][édﬂﬁ8)2 @H:? dh’ﬁe‘ﬁYWQWHPi' \R@gdig% i rT e%&iygrp%%gw 1-(R)-4-

(4-flubmabenzgl)-2rroethy It wperaziat luyippropéroneour ed  onto aq. sodi um
bi car bonat e sol ution and extracted with ethyl acet at e.
Purification of the crude product by flash
chr omat ogr aphy gave 26 g (10.1 mmol, 59 % of
1- (4-chl oro- benzy\" ot hy|. - piperazine as colorless
oil. 1 HNWR (400 MHz, DVBO- (16)Z O ,pl 3H), 1.56
(t, 1 H, 1.90 (td, 1 . -%03 1H, |
2.56-2.74, m 4H), 7S 1 ~740 and 3. 44
(AB-Sys., 2H), 7.33 (d, 2H), 740(d, 2H). M5 (ESI+):
225 [ M+H + WD 2004/ 037796 PCT/ EP2003/ 011848 -131 b)

1H- NMF\{ @ro@fmqf qaﬂsd&é) 3*2[4%( 4- ), Qrw’pwzml IHE- 1"8’4 hytb (FH BH), 2.04

acetam d

(s, 3I-d)@243§ (ﬁn%]%{))1262293 (m, 4H) 3033 25(m XH? 3.35-3.56 (m 3H) 362g3 80 (m,
1H), §bB- &X@nmw'@m rim)479b|(@d Olmh%yl(a A9 ylssc(dacmb 783 (s, 1H),
I oro- benzyl)-3-nethyl -pi perazi ne (0.
750%@, %77dmj HEDCI (0.45 nmmol ) and 61 ng HOBt (o 45
mml) were disolved in 5 n DVF. The reaction mxture
irred overnight, then partitioned between
MS (%‘@'Hifl%@é“éﬁb* and aq. sodi um bi carbonate sol ution. The
organi ¢ phase was further washed with water and
bri ne. Renoval of the solvent gave a crude product
whi ch was further purified by prep. HPLC (Waters XT
JoL A -1-[(R)-4-
Exangﬂé 8@“15?12 f{cﬁwéa Czo('(Q)g %\lﬁtnﬁ‘évt\ggargrné;ﬁy@ndng%l gcﬁarmlg ph8ryll-1-[(R)-4
(4- ﬂug;@metw'%-&m%thylf'wmw(vﬂﬂwownewso de): 1. 25 (d,
3H), 1.83-2.15 (m 2H), 2.66 (d, 1H), 2.82 (d, 1H),

SO0

1H-NMR (400 MHz, DMSO-d6): 1.24 (br s, 3H), 1.62-1.78 (m, 1H), 1.84-2.13 (m, 3H), 2.04
(s, 3H), 2.17 (s, 3H), 2.62-2.91 (m, 4H), 3.05-3.22 (m, 2H), 3.38-3.55 (m, 3H), 3.62-3.80 (m,
1H), 3.98-4.67 (m, 2H), 7.15 (t, 2H), 7.20 (dd, 1H), 7.29-7.48 (m, 3H), 7.43 (s, 1H), 7.50 (d,
1H), 7.97 (d, 1H).

MS (ESI+): 513 [M+H]+

Example 90: (E)-3-[2-(4-Acetyl-piperazine-1-carbonyl)-4-chloro-phenyl)-1-[(R)-4-(4-fluoro-
benzyl)-2-methyl-piperazin-1-yl}-propenone



2.88-3.08 (m 1 H), 3.43 and 3.54 (AB-Sys., 2H),
4.04-4.72 (m 2H), 7.18 (d, 1 H), 7.28 (dd, 1 H),
wQo 283037798 (m 4H), 7.58 (d, 1 H), 7.63 (d, 1 POT/EF2089011848

(d, 1 H, 9.88 (s, 1 H. M (ESI+): 446 [ MrH] +

Anal ogously the follow ng-dddpounds were prepared:

Exanpl e 92:

N-(5-Chloro-2-{(E)-3-[4-(3-fluoro-benzyl)-2-nethyl-pip

erazi n-1-yl]-3-o0xo09 propenyl}-phenyl)-acetamde H | \

\ NNIIl cl v‘E&N

1- (3- Fl uoro- benzyl ) {3-yrephyl - pi perazine 1 H NVR (400

MHz, DMBO-d6): 0.92 (d,[3H),§1.360 (t, 1H), 1.93 (td,

1H), 2.55-2.76 (m 5H) SETN( o , 3.45 (s, 2H),

7.04-7.17 (m 3H), 7638A4q, 1 W““MS1ESI +): 209

[ MtH] + WO 2004/ 037796 PCT/ EP2003/011848 -132 b)

N-(5-Chl oro-2-{(E)-3-[4-(3-fluoro-benzyl)-2-nethyl -pip
1H-N@§8(§bmH%'dM§OCB6S?19g eggrw?} td, I3 N.0D (S CIH)ARI0Ie(ddHINYR. 17 (dd,

, DVBO-d6) br_s, -2,
1H), 268 (d.21idB 2(-%4-2@ﬁ)<?m,21.%73(1§:3r-22im,3 7%1.53‘?3;&1@132»,5@ 4.04-4.11 (m,
0-53 d2 1% 709 d, FHEG.00d, 3D 7 J0AB3SY M, 4HBH).46 (d, 1H), 7.83 (d,

2H), £4Z5F 6F 1 TR IHET G0 B e, AR 0 Sy 1T T
1H). 7.28 (dd, 1H), 7.34-7.43 (m 1H), 7.57 (d, 1H), 7.62

(d, 1H, 7.89 (d, 1 H), 9.88 (s, 1 H. M (ESI+): 430

[ MtH] + ExanFI e 93:
MS (BI¢B-SeRIMHBl2- { (E) - 3- [ 4- (2, 4-di f | uor o- benzyl ) - 2- net hyl

- pi perazin-1-yl]-3-o0xo- propenyl}-phenyl)-acetam de

"NHI N/ F d 1 ~Nc 1F
Example 91: N-(5-Chloro-2-{(E)-3-[4-(4-chloro-benzyl)-2-methyl-piperazin-1 -yl]-3-oxo-

propenyl}-phenyl)-acetamide

X

a) 1-(4-Chloro-benzyl)-3-methyl-piperazine

3.49 g (17.0 mmol) 4-Chlorobenzylbromide was added dropwise to a mixture of 2.04 g (20.4
mmol) 2-Methy! piperazine and 2.40 ml (17 mmol) triethylamine in 60 ml DMF at room
temperature. The reaction mixture was stirred for 16 hours at room temperature, the poured
onto aq. sodium bicarbonate solution and extracted with ethylacetate. Purification of the
crude product by flash chromatography gave 2.26 g (10.1 mmol, 59 %) of 1-(4-chloro-
benzyl)-3-methyl-piperazine as colorless oil.

1H-NMR (400 MHz, DMSO-d6): 0.91 (d, 3H), 1.56 (t, 1H), 1.90 (td, 1H), 1.91-2.03 (m, 1H),
2.56-2.74, m, 4H), 2.79 (dt, 1H), 3.40 and 3.44 (AB-Sys., 2H), 7.33 (d, 2H), 7.40 (d, 2H).

MS (ESI+): 225 [M+H]+



a) 1-(2,4-D fluoro-benzyl)-3-nethyl - pi perazine 1 H NWR
(400 MHz, DVMBO-d6): 0.91 (d, 3H), 1.59 (t, 1H),
wa22@2/03779% (m 2H), 2.56- 2 70 (m 4H), 2.78 (PCT/ER200H/011848

3.46 (s, 2H), 7.07 (td, I—? 7.19 (td, 1 H), 7.44 (q,
1 H. M (ESI+): 227 [I\/H-H]-+3d)'
N-(5-Chloro-2-{(E)-3-[4-(2, 4-di fl uoro-benzyl) - 2-net hyl
- pi perazin-1-yl]-3-oxo-propenyl }- phenyl)-acetam de WO
2004/ 037796 PCT/ EP2003/ 011848 - 133 1 H NWR (400
Mz, DMSO- d6 1.23 S, 1 22 (m %g})g

b) 2Na¢5 Ehlorase(E)2- %54( loro hewb ZZK"SQ‘V?B'P‘?TZH; h3gopropenyll-

2H), 4.04-4.70 oH), 7.08 (td. 1
%e#'mceé’f’% H . ;?22 (dd, 1 H),(m7.2;|)(d, 1 H)(

7.49 (q, 1 H), 7.57 (s, 1 H, 7.61 (d, 1 H, 7.89 (d,
0.10 é (a2 AR (E)3-(2lAddtylarvRodEcHiorh-phAfi)-bbfylid aciBix 851he 1-(4-Chloro-

benzy)-3-grethil-pingrazing (8 3&mmely 87 P& FOHLAAN Tmed AR mg; @Bt (045

mmolh%r@ Hlsol%al -iR- ©%Ar [WFOPﬁHB’|rbacﬁi’bﬁnbfﬁ)&urécﬁbélr@tﬁ@d~bi}érmght then
pi per azi n

partltloyedr@emep B&Sbﬂﬁéﬁﬁﬁ ?’I“b%i BR 'eaf@enﬂ}ﬁzSO'%WBoT&e)°fgamc phase
was @nﬂér (lvgsheod'%lth lwél_ibgr Ghd bliné) Rehobdi-df- tBé doMentlighve a crude product

which( was Mher pug@eq 8Y ppen HFM@( (\ﬁg\e;{%rqug:r[tmﬁgxﬂemrg%ﬂe/vktgr 0.11 mg
(0.24 'Nir{'lél @‘b/g)rcihl?e fitfeFomboufia (vhs BRI dY bale Yot Sviid: pl pe

oxo- propenyl )- phenyl)-acetamde 1 H N
(400 MHz, DMSO-d6): 1.28 (br d, 3H), 1.89-2.24 (m

1H- N@%{Z‘toé l@g (lﬁms%) 3. 3@32( §|H)d 1183Lb 1 imSQH §,00.66 ﬁg*)m) 2.82 (d, 1H),
2.88-2.085m4 17, B3 andrh.54 TAR-Sys.( aH) 14 (pq) 4 72 (znz q&aoﬁ 18’ (g 1H), 7.28 (dd,

1), 74376 4T 3Pk oy O qHp R R

MS (ESI+): 446 [M+H]+

Analogously the following compounds were prepared:

Example 92: N-(5-Chloro-2-{(E)-3-[4-(3-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-oxo-
propenyl}-phenyl)-acetamide

X,
FeaneBsel

a)  1-(3-Fluoro-benzyl)-3-methyl-piperazine

1H-NMR (400 MHz, DMSO-d6): 0.92 (d, 3H), 1.60 (t, 1H), 1.93 (td, 1H), 2.65-2.76 (m, SH),
2.81 (dt, 1H), 3.45 (s, 2H), 7.04-7.17 (m, 3H), 7.38 (q, 1H).

MS (ESI+): 209 [M+H]+



WO 2004/ 037796 PCT/ EP2003/011848 -134 Exanple 95:
N-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-net hyl
WO piop®sHLE n- 1-yl ] - 3-oxo- prop-enyl }-4-m PCT/EP2003/011848

et hoxy- phenyl )-acetamde "NH N~ F cl ON a)
2- Br ono- 5- chl or o- 4- net hoxy-®24ine 5.0 g (32 nmol)
3-chl oro-p-ani sidine was dissolved in 50 M THE At
r.t. 5.65 g (32 mmol) N bronpo succini m de was added.
The m xture was stirred for 16 h at r.t., taken up in
400 M ethyl acetate, washed with Na2S203, NaHCO3 and
brine. After renoval of the solvent 6.36 g (85% of
t L b 2-memh razinaldyl)-3-okb-didpenyl}-

Y L R S ke el S | S S
@hemyl)-acetamm (s, 1 H. M (EI) mz: 235 [M + b)
N-(2 Br ono- 5- chl or o- 4- net hoxy- phenyl) acet am de 4 40 g

(18.6 mmol ) 2- Brono-5-chl or o-4-ne ani | ine a
HNMR (402, OPBMSO-a0T €25 (bt i A B8-S0, 651 ok 5 A8 0 3H. 267 (@

1H), g'é' i 1@2 2H0-549 - '34@%8&%'9%@39’& Ma@fﬂﬁi?d (m, 2H), 7.09

oomté . The reaction m xtu
(td, 1$~t)|'r'rlé~d 2at( Bblr).rﬁf zémrurt)u? é4f7o<+3 (mydld)t ¥ SR, tHhc?Lﬁ?s(d 1H), 7.89
effyNaHCO3 sol ution was added and the mxture
(d’"\:c‘/\)gg‘tggi(% c)f ed with ethyl acetate. Renoval of the
sol vent and crystallisation wwth ether gave 3.6 g

MS(%A%—é)gﬁleg@lhB 69 % of the title conpound. 1 H NWR (400

2.04 (s, 3H), 3.87 (s, 3H), 7.40 (s, 1
, 7.59 (s, 1 H, 9.47 (brs, 1 H. M5 (E) mz 277

[M + C)
N-(5-Chloro-2-{(E)-3-[(R) -4-(4-fluoro-benzyl)-2-nmethyl
Exampié B&rNG-Ghibra-R{(E)-BKopt-difluerapepzy)-2-methyl-piperazin-1-yi]-3-oxo-

prop%&{?ib%ééﬂgg?e%%ﬁqygacef filr3n5de WO 2004/ 037796
X

a) 1-(2,4-Difluoro-benzyl)-3-methyl-piperazine

1H-NMR (400 MHz, DMSO0-d6): 0.91 (d, 3H), 1.59 (t, 1H), 1.82-1.97 (m, 2H), 2.56-2.70 (m,
4H), 2.78 (dt, 1H), 3.46 (s, 2H), 7.07 (td, 1H), 7.19 (td, 1H), 7.44 (q, 1H).

MS (ESI+): 227 [M+H]+

b) N-(5-Chloro-2-{(E)-3-[4-(2,4-difluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-
phenyl)-acetamide



Pd- cat al ysed coupling as described in exanple 67 gave
26 ng (0.057 mol, 10% of the title conpound. 1
wWOoRMNMBBT7900 MHZ, DVSO-d6): 1.24 (br s, 3H), 1.8TFEP213/011848

(m 2H), 2.04 (s, 3H), 2.68 (d, 1 H), 2.84 (d, 1 H,
2.90-3.08 (m 1 H), 3.38-3188-(m 2H), 3.92 (s, 3H,
4.07-4.30 (m 1 H, 4.43-44.68 (m 1 H), 7.16 (t,

7.20 (d, 1 H), 7.36 (dd, 2H), 7.43 (s, 1 H), 7.47

|

2H),
1H-NW’Z(:4?JQE\%—’IT,KR@§Q-4633 153be s?’sﬁﬁ 1(§8-t2}31zg’1¥n, B, 08! (8) 3H), 2.68 (d,

simiar manner oIIovvang8
1H), E82(0 165, 2\68-6.4@((emalrl-ﬁdS.SEXs.er-ﬂ)e4.@6¢4.7O (m, 2H), 7.08 (td, 1H), 7.17 (d,

1H), 133 E@ﬂiwrg?gg,gzi :ﬁf%yé‘]( iy, %47 &) 1) (6T (diorHh; PeO7Y! IH), 9.88

(s, 1HYX0- propenyl } - phenyl ) -acetamide 0 ANH C ( F a)
2-Brono-5-chloro-4-fluoro-aniline 1 HNWR (400 MHZ,
DMSO-d6): 5.42 (s, 2H), 6.90 (d, 1 H, 7.49 (d, 1 H).

MS (HgP+) BUg (MFHEI+ 223 [M+ b)

N- ( 2- Br onp- 5- chl or 0- 4-f 1 uor o- phenyl ) -acet am de 1 H NWMR
(400 MHz, DVMBO-d6): 2.07 (s, 3H), 7.80 (d, 1 H), 7.88
(d, 1 H, 9.60 (s, 1 H. M (ESI-) mz: 264 [MH ¢)

(5-¢Chl or Qs 4 - fe 135kl ) 54504 Q= 2V1_IN-3-0x0-
ExamBl_@_ methy! - 8\!@%&5@%9—%@9%{%%(4gt%%ﬂﬂendzy()42'ﬁwlaﬂ‘\‘}f SipB&RAYI-H1]-3-ox0
propepypRemi)}adetenige ) - acet ami de WO 2004/ 037796

PCT/ EP2003/ 011848 - 136 1 H NWVR (400 MHZ, DWVSO- d6):
1.25 (d, 3H), 1.84-2.18 (m 2H), 2.08 (s, 3H), 2.66
(d, 1H), 2.82 (d, H, 2.88-3.04 (m 1 H), 3.36-3.58
(m 2H), 4.09-4.30 Hol , 14.45-4.69 (m 1 H, 7.15
(t, 2H), 7.26 (d, 1 dd , 7.54 (d, 1 H,
7.62 (d, 1 H, 8.00 1 Hh (s, 1H. M
(ESI+) nmlz: 448 [ MFH +, 470 [ MtNa] + Exanpl e 97:
(5-Chloro-2-{(E)-3-[(R) -4-(4-fluoro-benzyl)-2-nethyl-p
a) I4P(%[I\%tkwﬂ-pjl'p3/r!alin-% -y?r)r(\gthyl)-benzonitrile

1H-NMR (400 MHz, DMSO-d6): 0.91 (d, 3H), 1.60 (¢, 1H), 1.87-1.97 (m, 2H), 2.57-2.74 (m,
4H), 2.80 (dt, 1H), 3.54 (s, 2H), 7.52 (d, 2H), 7.80 (d, 2H).

MS (ESI+): 216 [M+H]+

b) N-(5-Chloro-2-{(E)-3-[4-(4-cyano-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyi}-
phenyl)-acetamide

1H-NMR (400 MHz, DMSO-d6): 1.28 (br d, 3H), 1.89-2.24 (m, 2H), 2.08 (s, 3H), 2.65 (d,

1H), 2.83 (d, 1H), 2.92-3.43 (m, 1H), 3.54 and 3.64 (AB-Sys., 2H), 4.05-4.70 (m, 1H), 7.18

(d, 1H), 7.27 (dd, 1H), 7.53-7.59 (m, 3H), 7.3 (d, 1H), 7.83 (d, 2H), 7.89 (d, 1H), 9.88 (s, 1H).

MS (ESI+): 437 [M+H]+



propenyl } - 4- met hoxy- phenyl )-urea HZNNH F cl | ~N |

.~0O a) (2-Brono-5-chl oro-4-nethoxy-phenyl)-urea To a
w@oioun3m of 2.0 g (8.5 mmol) PCT/EP2003/011848

2- brono-5-chl oro-4-nethoxy aniline in 20 m acetic

acid and 20 m water was agigled in small portions 1.37

g (17 mmol ) potassium cyanate. The m xture was

stirred at r.t. for 2 hours, neutralized with 2N NaOH

cranfiod I BEAMEL 5 U A SR B8 0 o
prop-gayip4dneétBoxy-pHen9l)-Wetaimidehe desired urea. 1 H NWVR (400

MHZ, DMBO-d6): 3.814s, 3H), 6.32 (s, 2H), 7.32 (s, 1
H, 7.79 (s, 1 H), 03 (s, 1H. M (El) mz: 278

[M+ b)
(5-Chl oro-2-{(E)-3-] “Nuor fizyl) - 2- met hyl - p
i perazin-1-yl]-3- Q openyk}ﬂ\rﬁ\-/@ﬁoxy- phenyl ) - urea
1 H NWR (400 MHZ, dé): 1.26 (d, 3H), 1.85-2.20
(m 2H), 2.68 (d, 1 , 2.83 (d, 1 H, 2.88-3.05(m
1 H, 3.34-3.59 (m 2H), 4.08-4.31 (m 1 H), 4.42-4.69
(m 1 H, 6.02 (s, 24, 7.15 (t, 2H), 7.17 (d, 1 H),
a) 2-Brog®-F-dhlorcp4metiioxganilise 1 H), 7.61 (d, 1 H), 7.70 (s,
1 H, 814 (s, 1 H. W 2004/ 037796 PCT/ EP2003/ 011848
-137- M5 (ESI+) nmlz: 461 [ MWH] + Exanpl e 98:
5.0 gNBZ ;@) drcblorp-planisidinepwag alpsaved iR)504ml(THR.|Atdt.05.62 9432 jnmol) N-

brom g e U SREA T YRS NS TS 4 Pt gl up in 400 mi
ethyl mpetatel- washed withiNa,S;03, NaHCO; and brine. After removal of the solvent 6.36 g
(85%) of the desired brominated product were obtained.

74

1H-NMR (400 MHZ, DMSO-d6): 3.72 (s, 3H), 5.05 (s, 2H), 6.88 (s, 1H), 7.14 (s, 1H).
MS (El) m/z: 235 [M]+
b) N-(2-Bromo-5-chloro-4-methoxy-phenyl)-acetamide

440 g (18.6 mmol) 2-Bromo-5-chloro-4-methoxy-aniline and 3.1 ml (22.0 mmol)
triethylamine were dissolved in 50 ml THF. 1.42 ml (20.0 mmol) acetylchloride were added
dropwise at room temperature. The reaction mixture was stirred at room temperature for
additional 2 hours, saturated NaHCO; solution was added and the mixture was extracted
with ethyl acetate. Removal of the solvent and crystallisation with ether gave 3.6 g (12.9
mmol, 69 %) of the title compound.

1H-NMR (400 MHZ, DMSO-d6): 2.04 (s, 3H), 3.87 (s, 3H), 7.40 (s, 1H), 7.59 (s, 1H), 9.47
(br s, 1H).

MS (El) m/z: 277 [M]+

c) N-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-prop-enyl}-4-
methoxy-phenyl)-acetamide



F a)
N- ( 2- Brono- 5- chl or o- 4-f | uor o- phenyl ) - net hanesul f onam d
we@2408T™MR (400 MHZ, DMSO d6): 2.98 (s, 3H), 7rGIEPIHN3/111848

H, 7.81 (d, 1 H, 9.59 (s, 1 H. WM (El) mz: 301

[M+ b) -135-

N-(5-Chloro-4-fluoro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)

- 2- et hyl - pi perazi n-1-yl ] - 3- oxo-

propenyl } - phenyl ) - net hanesul f onam de 1 H NVR (400 MHZ,

DMSO-d6): 1.25 (br s, 3H), 1.83-2.20 (m 2H), 2.66 (d,
Pd-cdtalybed Gupiing ds désddped B @@n(ple 6Bghve 26 B§-(8.053 nimel, 20%) of the

29 1 H), 4. 45-4.68 1H, 7.15 (t, 2H),
t'“eé"‘%g”“‘{ (m , 35 (dd, 2H), (r7n.51 (sz, 1 H),(7. 74H)(d,
1H, 808(d 1H) 9.66 (br s, 1 H. Ms (ESI+) nlz:

NP o2, SROROE: 535 (o 3hy. 187321 fm 2D, 204 5,900 265

1H), 2.881(dhy1H)p2.H8r208 (M, 11 | 3.38-3.58(, 2H)pRAY Ks} 3pl)e4197 K- amr(ma 1H),

oo 8 51 5 NCARART Ho T TR 508 .7

(d,1I-H-)-,&IIGR($,41}ﬂ).I\/I—|Z, DI\/BOdG) 6.49 (s, 2H), 7.77 (d, 1 H),
7.96 (s, 1 H, 823 (d, 1 H. M (E) mz: 266 [M+
b)

MS (ESHCh/Dd604MirHbor o- 2- { (E) - 3-[ (R) - 4- (4-f | uor o- benzyl ) -2
- met hyl - pi perazi n-1-yi]-3-o0xo0- propenyl}-phenyl)-urea
1 HNWR (400 MHz, DMsO-d6): 1.26 (d, 3H), 1.85-2.18
(m 2H), 2.66 (d, 1 H, 272(d 1H, 2893.03(m

In smg‘ﬁr)ﬂf %r%ﬁg%(ilgw@?aaesﬁer %&a%dz(m, % o (3 4if ﬁ|)68

7.34 (dd. 2H), 7.59 (d. 1 H), 7.88 (d 1 H), 7.94 (d.
Exarr@)(e;%pplng(%a_&)?o 43ubo-2- {(E‘Sss([ﬁﬁ' 4t o-bern 2ddnl-piperazin-1-yij-3-

oxo-pkbpenyiBiphenyl)-deetyraide- 2- { (E) - 3-[ (R) - 4- (4-fl uor o- benzyl ) -
2- et hyl - pi perazin-lyyl]-
3- ox0- propenyl } - phe/myl ) - acet am de
NH =

eved
cl K/N
L ,

a) 2-Bromo-5-chloro-4-fluoro-aniline
1H-NMR (400 MHZ, DMSO-d6): 5.42 (s, 2H), 6.90 (d, 1H), 7.49 (d, 1H).
MS (El) m/z: 223 [M]+
b) N-(2-Bromo-5-chloro-4-fluoro-phenyl)-acetamide
1H-NMR (400 MHZ, DMSO-d6): 2.07 (s, 3H), 7.80 (d, 1H), 7.88 (d, 1H), 9.60 (s, 1H).

MS (ESI-) miz: 264 [M-H]-

¢) N-(5-Chloro-4-fluoro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-oxo-
propenyl}-phenyl)-acetamide



"KNH cl I'i Ol N 1 HNW (400 MiZ, DMSO-d6): 1.26
(d, 3H, 1.85-2.08 (m 2H), 2.14 (s, 3H), 2.60-2.72

WO m04031p¢ 2.84 (d, 1 H), 2.89-3.04 (m 1 H), BCBEPB&H011848
(m 2H), 4.10-4.32 (m 1 H), 4.45-4.69 (m 1 H), 7.15
(t, 2H), 7.32 (d, 1 H, 7.3gdd, 2H), 7.63 (d, 1 H),
8.03 (s, 1 H, 849 (s, 1 H, 10.15 (s, 1 H. M
(ESI+) mlz: 455 [ MtH] + Exanpl e 101:
N-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-net hyl
- pi perazin-1|-yl]-3-oxo-

1H-NMROEOOMHZ, DNBOFIAYDT. 05Ed, [Bbiyt Bhardl (. 26012108 (& W) 2.66 (d, 1H),
2.82 {08, L 3P4 2%2;1 BR2P435 381845H) 4108238 (nd YD as-Feokm, 1H),

7.15 (t Z12), Bi261(0- BH)¢ R136r(dd 2H)r v Bk dr BHeT B3 X9, HhHeb YD) (d athtt Q86 (s, 1H).
de 1 H NWR (400 MHz, DVMBO-d6): 2.12 (s, 3H), 7.97 (s,
1 H, 808(s, 1 H, 993 (s, 1 H. M (ESI+) nlz:

MS (BSIZ) ikt K& [M}H]+ 470 [M+Na]+
N-(5-Chloro-2-{(E)-3-[ (R -4-(4-fl uoro- benzyl) 2- et hyl
- pi perazin-1-yl]-3-o0xo-propenyl }-4-
trifluoromethoxy-phenyl)-acetanm de 1H NVR (400 MHZ,

o0 Bkl S5 g ol S e o
propenyl}-43hithoy-pBendl)aRedm 1 H), 4.42-4.68 (m 1 H), 7.14

(t, 2H), 7.28 (d, 14H), 7.34 (dd, 2H), 7.57 (d, 1 H),
7.79 (s, 1 H, 8.06 , 9.98 (s, 1 H. M (ESI+)

mz: 514 [ M+H + EX : .
Nf Nuor@-Wenzyl ) - 2- et hyl -

(5-Chloro-2-{(E)-3-[(
i perazin-1-yl]-

a) (2-Bromo-5-chloro-4-methoxy-phenyl)-urea

To a solution of 2.0 g (8.5 mmol) 2-bromo-5-chloro-4-methoxy aniline in 20 ml acetic acid
and 20 mi water was added in small portions 1.37 g (17 mmol) potassium cyanate. The
mixture was stirred at r.t. for 2 hours, neutralized with 2N NaOH and the product was
extracted into ethyl acetate. Removal of the solvent and crystallization with ether gave 0.69 g
(29 %) of the desired urea.

1H-NMR (400 MHZ, DMSO-d6): 3.81 (s, 3H), 6.32 (s, 2H), 7.32 (s, 1H), 7.79 (s, 1H), 8.03 (s,
1H).

MS (El) m/z: 278 [M]+

b) (5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-4-
methoxy-phenyl)-urea

1H-NMR (400 MHZ, DMSO-d6): 1.26 (d, 3H), 1.85-2.20 (m, 2H), 2.68 (d, 1H), 2.83 (d, 1H),
2.88-3.05 (m, 1H), 3.34-3.59 (m, 2H), 4.08-4.31 (m, 1H), 4.42-4.69 (m, 1H), 6.02 (s, 2H),
7.15 (t, 2H), 7.17 (d, 1H), 7.35 (dd, 2H), 7.37 (s, 1H), 7.61 (d, 1H), 7.70 (s, 1H), 8.14 (s, 1H).



propenyl }-4-trifluoronet hoxy-phenyl)-urea HZNNH / F
C ON\ I FAOF'F a)

W@ 2008087196 5- chl or0-4-tri fl uor omet hoxy- phenyl ) - BEBEBEPD03/011848
H NVR (400 MHZ, DVsO-d6): 6.64 (s, 2H), 7.84 (s, 1 H),
8.11 (s, 1 H, 8.41 (s, 1 H37-M5 (BEI) mz: 332 [M+
WD 2004/ 037796 PCT/ EP2003/ 011848 -140 b)
(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-nethyl-p
I perazin-1-yl]-3-o0xo-propenyl }-4-
trifluoronethoxy-phenyl)-urea 1 H NVR (400 WMHZ,

MS (EfBDM5 461 IM2Bl4 br d, 3H), 1.82-2.18 (m 2H),

2.60-2.72 (m 1H), 2.83 (d, 1 H), 2.90-3.55 (m 3H),
4.08-4.33 (m 1 H, 4.43-4.70 (m 1 H), 6.29 (s, 2H),
7.15 (t, 2H), 7.24 (d, 1H) 7.34 (dd, 2H), 7.59 (d,

Exangpééé%s ﬂﬁéhk?o—ﬂﬂubgo-z ?(Eg ,4 @4 hﬂoro-%eﬁﬁyl)@-melhyh%pe?&m -1-yl)-3-

0XO0- nmmwmh@md)-me{f(aaysmqﬂewd% (4- fI uoro benzyl) - 2- met hyl
- pi perazin-1-yi] - 3- 0x0-
propenyl } - 4-i sobut ongNpheny ) -acet amde O )NHO = N~
F C IINOa) 2-chfo 0- 1. t oxy=4-mi tro- benzene
5.00 g (28.5 nmol ) 3 or o- -fltrobenzene
7.9om (75 mmol ) ©so 0~1977 g (125 mol)
pot assi um carbonate im 200 i DVF were heated at 70 C
for 48 hours. Addition of water, extraction with

et hyl acetate and renoval of solvent gave 5.9 g (25.7
a) N-(@¥Blom®6%hload-4-fluoro-phenyl)-methanesulfonamide

1H-NMR (400 MHZ, DMSO-d6): 2.98 (s, 3H), 7.57 (d, 1H), 7.81 (d, 1H), 9.59 (s, 1H).
MS (El) m/z: 301 [M]+

b) N-(5-Chloro-4-fluoro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-
propenyl}-phenyl)-methanesulfonamide

1H-NMR (400 MHZ, DMSO-d6): 1.25 (br s, 3H), 1.83-2.20 (m, 2H), 2.66 (d, 1H), 2.82 (d,
1H), 3.00 (s, 3H), 3.36-3.58 (m, 2H), 4.10-4.29 (m, 1H), 4.45-4.68 (m, 1H), 7.15 (t, 2H), 7.27
(d, 1H), 7.35 (dd, 2H), 7.51 (d, 1H), 7.74 (d, 1H), 8.08 (d, 1H), 9.66 (br s, 1H).

MS (ESI+) miz: 484 [M+H]+

Example 99: (5-Chloro-4-fluoro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-
oxo-propenyl}-phenyl)-urea

H,N" “NH

4
(z—z

Ci



the crude isobutyl ether. 1 H NVR (400 M{Z, DWVSO- d6):

1.01 (d, 6H), 2.04-2.15 (m 1 H), 3.99 (d, 2H), 7.33
wQdoo4d3tpe 8.18 (dd, 1 H), 8.28 (d, 1 H). NS PEI/EPIMOI011848

229 [M+ b)

N- ( 2- Br onp- 5- chl or 0- 4-i sobut®ky- phenyl ) -acetam de 5.5

g (27.4 mol) 2-Chloro-1-isobutoxy-4-nitro-benzene was

di ssolved in 150nm THE and 30 ml water. After

addition of 36.4 g (192 mvol) SnCl 2 the reaction

m xture was refluxed for 15 WD 2004/ 037796

a) (2BramesSxeiter ook fiupae-phenyl)iuraa nut es. NaHCOB sol uti on was
added, the m xture was extracted with ethyl acet ate
dried and concentrated. The crude aniline (5 g,

TH-NYHR (40QAMHZ SIAMS (- d 0819 (21 2HDef. 7p (. i H) OB . 1H), &)2§1 (d, 1H).
(10 O mol) of the aniline were treated with 1.78 ¢
é O nmol) NBSin 60 mMl THE for 20 hours at room

MS (ERmier286UMi* Extraction with ethyl acetate, washings
wi th Na2S203 and Na2CO3, drying of the organic phase
and renoval of solvent yielded 2. 75 g of the desired

b) (S-&hlope-gritom-2H(Earol(B)-4-$4 [yimr@wnam-mmﬂtbymimamntyl]ca‘-oxo-

ro efiyl)-Gregol ) of the aniline with acetylchloride in
P Pe_lb?_"@pg&)ﬁg NEt 3 as base as described in exanple 95

gave 1.04 g (3.2 mlgg%()% of tge tg-;_%l e conpound. %1
1H-N 31y P85-698 ( )]2§§ 1 1H
MR} Do 445 S0, 4dry %50k 7. 1h),
2.89-3.93 (m, P?:Iyio 393&36@@ F L)) 07{2&%&1&% K14 46&()'0[ mﬁm}s 2H),
7.15 {4, £k aondy ?(35)3@&3 25414 H)' 7185 %, D2V 64 14115 884 (s, 1h)

- pl perazin-1 0XO0- prop
i sobut oxy- phenyl) acet am de Pd cat al yzed Heck-reaction

MS (B +PGEL i exanpl e 95 gave the title conpound in
(12+&> yi e?gq”ﬁll—l- NMR (400 MHZ, DMBO-d6): 1.04 (d, 6H),

1.25 (br s, 3H), 188217(m 3H), 2.63-2.72 (m 1

Examb‘)e 1 39%4&@(3(?“0:‘&4 é}séﬂ)o 42 éﬁ’liq%g‘g@n(ﬁn%é E%nzyg-gwe yEBIp%PﬁFm -1-yl}-

3oxompeml}%eowbacezamnde7 42 (s, 1 H, 7.44 (s, 1 H, 7.53
(d, 1 H, 9.67 (s, )l?\l—l) MS (ESI+) mz: 502 [ MrH +
NH

. oVeg

INI
TH-NMR (400 MHZ, DMSO-d6): 1.26 (d, 3H), 1.85-2.08 (m, 2H), 2.14 (s, 3H), 2.60-2.72 (m,
1H), 2.84 (d, 1H), 2.89-3.04 (m, 1H), 3.32-3.60 (m, 2H), 4.10-4.32 (m, 1H), 4.45-4.69 (m,
TH), 7.15 (t, 2H), 7.32 (d, 1H), 7.35 (dd, 2H), 7.63 (d, 1H), 8.03 (s, 1H), 8.49 (s, 1H), 10.15
(s, 1H).

MS (ESI+) m/z: 455 [M+H]+

Example 101: N-(5-ChIoro-2-{(E)-3-[(R)-4-(4-ﬂuoro—benzyl)-2—methyl-piperazin-1-yI]-3-oxo-
propenyl}-4-trifluoromethoxy-phenyl)-acetamide



Exanpl e 104:
N-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-net hyl
WO piop®sE2é n- 1- yl ] - 3- oxo- PCT/EP2003/011848

propenyl } - 4-i sopr opoxy- pheg%/I )-acetamide "~"NH N "F
Cl ~'N\ The title conpoun®#%as prepared anal ogously
to exanple 103. WD 2004/037796 PCT/EP2003/011848 -
142 1 H NWR (400 MHzZ, DMSO-d6): 1.24 (br s, 3H), 1.28
(d, 3H, 1.29 (d, 3H, 1.85-2.18 (m 2H), 2.03 (s,
3H), 2.67 (d, 1 H),-2w83 (¢, 1 H), 2.88-3.25 (m 1 H),
3.43 and 3.53 (AB-Sy /\‘4 =30 (m 1H),
4.42-4.70 (m | 1) 7.15 (t, 2H),
7.17 (d, 1H, 7. 36%(d : 2H), 7 42 (s, 1 H, 7.51 (s,
1 H, 7.53 (d, 1 Hp 9.67 (s, 1 H. M5 (ESI+) mz: 488
[ MtH] + Exanpl e 105:

a) N- (ﬁB(&n@Blcﬁrdﬁoﬁ-tﬁﬂ@)orﬁet[h()@-phﬂer(yﬂdcbmlde benzyl ) - 2- et hyl
- pi perazi n-1-yl] - 3-oxo-
propenyl } - 4- met hoxy- phenyl ) -5, 5-di net hyl -i m dazol i di ne

1H-NMR (4bodiareDMEO18Y02 M2/(s, BH) CF .97k, \1H), 8.08 (s, aH), 9.93 (s, 1H).
3- 32 Br ono- 5- chl or o- 4- net hoxy- phenyl ) -5, 5-di net hyl -im
dazol i di ne-2, 4-dione To a solution of 0.60 g (2.54

MS (Egmyln)/zzgjzrmmﬂﬁ chl or o- 4- met hoxy aniline and 0.88 m
(6 mml) triethylamne in 20 m chl orof orm was
added 0.30 g (1.0 nmol) triphosgene at room

b) N- (5 @Fﬂb% alfm)es- [(Fﬁlﬂ (4-¢laér*ol-bvﬂlzﬂ) 2inbstRy 1 yRseradin-n rdid3-6xg-propenyl}-4-

rs at r.t., 47 g (3.0 nmol) 2-
tr'f'uorpw?ms’xw chﬁﬁrﬁ'gﬁom c acid methyl ester x HCl was

added and the m xture was sti rred at 60 C overnight.

1NN (40aca SRSE o 2 (b Do eh 322 2R o2 SR B 3HheR61-271
(m, 1rgrz 84 (br%vapmzas@-e 6@r(ﬁh BAE 40504 ragt(mwaﬂ) aLg3-4 i68AmbYH), 7.14 (t,

2H), 7@%%1[@,,534 3 3o 78 @ 7 2 983" ¥8. 9.98 (s, 1H).

MS (ESI+) m/z: 514 [M+H]+

Example 102: (5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl)-3-oxo-
propenyl}-4-trifluoromethoxy-phenyl)-urea

HzNj\NH z
Meves
cl A
F._O
T
a) (2-Bromo-5-chloro-4-trifluoromethoxy-phenyl)-urea

1H-NMR (400 MHZ, DMSO-d6): 6.64 (s, 2H), 7.84 (s, 1H), 8.1 (s, 1H), 8.41 (s, 1H).

MS (El) m/z: 332 [M]+



1 H NWVR (400 MHZ, DMBO-d6): 1.41 (s, 3H), 1.42 (s,
3H), 3.93 (s, 3H), 7.52 (s, 1 H, 7.70 (s, 1 H, 8.54
W@ 30040316 MS (ESI+) mz: 347 [ MtH +, 369 [ MtNedHEPR)003/011848
3-(5-Chloro-2-{(E)-3-[(R) -4-(4-fl uoro-benzyl) - 2- net hyl
- pi perazi n-1-yl ] - 3- oxo- pr op#f } - 4-
nmet hoxy- phenyl ) -5, 5-di net hyl -i m dazol i di ne- 2, 4-di one
WD 2004/ 037796 PCT/ EP2003/011848 - 143 1 H NWR (400
b) (5 Mﬂ%ro—@@ Siﬁk% 43(431%o(oblﬁerfzgl)-'ih|)1ethgl ;ﬂﬁeraﬁn 1%%-0%05-$?or(eﬁyl}-4-
trlﬂuqrﬁmetbm phenyd- l{f@a 3H), 4.10-4.20 (m 1 H) 4.50-4.61
(m1H),710719(m3H) 729(d1 ,734(dd

1H-NGHS400 Vi SS9 (ot by o\ 3. i3 R 240 Ry72 (. TH), 283

(d, mp?mgdé (M’eﬁrﬁb a)dstJ@s;Erﬁeﬂ-l Emlmm nlOﬁa) 6.29 (s, 2H) 7. r15(t 2H),

uor o- benz - 2-
7.24 (ghi15Qr 534 quy*gé@xgw) 792 s, 1H) 8.15 (s, 1H), %28 (s, 1H)
propenyl} 4- met hoxy- phenyl ) -i m dazol i di ne-2, 4-dione H
N-1--O0Cl ~,N1 HNW (400 Miz, DVsO d6, 100
MS(§§3'+)13"/27516dM+B% 2.02 (td, 1 H, 2.17 (dd, 1 H), 2.68
(d, 1 H), 2.84 (br d, 1 H, 3.18 (t, 1 H, 3.46 and
3.53 (AB-Sys., 2H), 3.99 (s, 3H), 4.06-4.16 (m 3H),
4.47-4.56 (m 1 H, 7.06-7.15 (m 3H), 7.19 (d, 1 H),

Exarr?plé”%:ﬁ W—(S éhﬁ)rg -Z{E9- 3([3%) [(h}luoré b'éﬂg)fléZ énelh . ipePaZ14y§-3-oxo-

prop%’ly(}sﬂ‘@nblépw@qnmzjacstaw% 4- (4-f1 uoro-benzyl) - 2- et hyl
- pi perazin-1-yl]-3-0x0-
propenyl } - 4- net hoxy-/ﬂma‘nyl )5 1.3- di aza-spiro[ 4. 4] nonane

-2,4-dione HN ON : F
] X N/\'
ﬁi/vl T

(o)

L

a) 2-Chloro-1-isobutoxy-4-nitro-benzene

5.00 g (28.5 mmol) 3-chloro-4-fluoro-nitrobenzene, 7.90 mi (75 mmol) isobutanol and 19.7 g
(125 mmol) potassium carbonate in 200 ml DMF were heated at 70 °C for 48 hours. Addition
of water, extraction with ethyl acetate and removal of solvent gave 5.9 g (25.7 mmol, 90%) of
the crude isobutyl ether.

1H-NMR (400 MHZ, DMSO-d6): 1.01 (d, 6H), 2.04-2.15 (m, 1H), 3.99 (d, 2H), 7.33 (d, 1H),
8.18 (dd, 1H), 8.28 (d, 1H).

MS (EI) m/z: 229 [M]+
b) N-(2-Bromo-5-chloro-4-isobutoxy-phenyl)-acetamide

5.5 g (27.4 mmol) 2-Chloro-1-isobutoxy-4-nitro-benzene was dissolved in 150m| THF and 30
ml water. After addition of 36.4 g (192 mmol) SnCl, the reaction mixture was refluxed for 15



-'y .aF O ~ NO~1 HNW (400 MHZ, DMSO-d6): 1.24
(br s, 3H, 1.72-2.14 (m 1 OH), 2.67 (d, 1 H, 2.83

W@ doo4/03778f , 2.90-3.10 (m 1 H), 3.38-3.58 (m PEI/EPBYO11848
(s, 3H), 4.11-4.23 (m 1 H), 4.50-4.62 (m WO
2004/ 037796 PCT/ EP2003/0118¢8 - - 144 1 H, 7.14 (d, 1
H, 7.15 (t, 2H), 7.28 (d, 1 H), 7.35 (dd, 2H), 7.53
(s, 1 H, 7.61 (s, 1 H, 876 (s, 1H. M5 (ESI+)

minulgs a4y i st () mixtyre s erpcia i sty estyte i
and coRcértitabed. The prideziniing(§.2]g, 93%)»was msepwitlydyt furtrem plujifichtion.
2.0 géﬂg.barﬁﬁafgﬁl%ﬁr‘g[%yl? deSaN%atad With £98 g 110N mfoY Es R 80 nT THF for

20 h&rré 2t Boantempefature oEAtrddtion vithpétaylyagetdte Swdshiags s4ih Ng,8,0; and
2 4-

Na:0R5( VoA L% 1 PR resband Ryt fraoleh ¥kt 375 g gy gesied 2

Bromo5-droyd-ispbyitexyaanilinel - yi | - 3- oxo-

Treat%recéf) ﬁp,\%zb}@@%e%b ‘%W% di aza p' / %?\%Jdgﬁf?@%uslng I\?ét?QS base as

describeddn éxdthplerds ghle )04 g'Z(mrrﬁno'J CE(X%D] of 1hd title Gngdupldr d, 1

H, 3.33-3.58 (m 3H), 4.12-4.22 (m 1 H), 4.50-4.60

(m 1 H, 7.10 (br d, 1 H, 7.15 (t, 2H), 7.31-7.40
1H-NWR (BB)MHZ, BRSOd6)10.6D, (d 861 1(98-2.d0 (dh, H{), 20008, (38), 3.85 (d, 2H),

7.38 g) i\%ﬁ{gl T&L?‘@&gﬁ% {(MS_H ; [EE(%) IA,e(%fo?I uor o- benzyl)

-2 met hyl - pi perazin-1 -yl]

MS (E%I"*gh'\é? QBTMXH phenyl ) - 5 5 di net hyl -i mi dazol i di ne-2, 4

¢) N-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-4-
isobutoxy-phenyl)-acetamide

Pd-catalyzed Heck-reaction as described in example 95 gave the title compound in 12 %
yield.

1H-NMR (400 MHZ, DMSO-d6): 1.04 (d, 6H), 1.25 (br s, 3H), 1.88-2.17 (m, 3H), 2.63-2.72
(m, 1H), 2.84 (br d, 1H), 3.18-3.60 (m, 3H), 3.92 (d, 2H), 4.03-4.28 (m, 1H), 4.38-4.70 (m,
1H), 7.10-7.20 (m, 3H), 7.36 (dd, 2H), 7.42 (s, 1H), 7.44 (s, 1H), 7.53 (d, 1H), 9.67 (s, 1H).

MS (ESI+) m/z: 502 [M+H]+

Example 104: N-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-
propenyl}-4-isopropoxy-phenyl)-acetamide

X

\rO

The title compound was prepared analogously to example 103.



HN N----oo F Cl | vNF WO 2004/ 037796
PCT/ EP2003/ 011848 -145 a)
W@2¢02/Bre6r0- 5- chl or o- 4- f | uor o- phenyl ) - 5, 5- di reP@Y/EP2008/011848
azol i dine-2,4-dione 1 H NWR (400 MHZ, DVBO-d6): 1.41
(s, 3H), 1.43 (s, 3H), 7.9642d, 1 H), 8.03 (d, 1 H),
8.62 (s, 1 H. M5 (El) mz: 334 [M+ b)
3-(5-Chloro-4-fl uoro-2-{(E)-3-[(R)-4-(4-f| uor o- benzyl)
- 2- et hyl - pi perazi n-1-yl]-3-o0xo- pr openyl }- phenyl) -
5dlrrethyl-lmdazolldlne24d|one1H- (40
1H-NNDR/BADQ $IHZ, DM 1 24, (b sy 3H) 1428 (s 3H). 291("43'* ,g1-85-2.18 (m,

2H), 2%@4; ép})géea% (118}»95“% ?(d) aH)? 25%2 %25 @rn( li'IH) lsdi)andzs 83 (AB-Sys., 2H),
405438 (. 18), 4 42-470( 1ul) b Tgenon. 107 15 0 ph: 75 4 4Fh, 7.6 (@,

200, 2 o7l gy W sty B BRTIOR g

_ Exanpl e 110:
Mor phol i ne- 4-car boxylic acid

05 & i) - 3- [ (R) - 4- (4-fl uoro- benzyl ) - 2-
MS (E iﬁmﬁ pI pé}l |-qzll n-1-yi]-3-oxo-propenyl }- 4}/m)9t hoxy- pheny

l) - amde (O) N ONHO F cl I ~NON a)
Mor phol i ne- 4-car boxylic acid

(2- brono-5-chl or 0- 4- et ho h I d P
Examplo 061 BeatChIoro 2t b{(RD4-(4 HUpione A=Y Y BGn g PRITBE - >-0r0-

propeﬁ}jl}‘lg-g{éfgov?hen%-@oj -GimetfPmiddzol&@iné2,4-diohk . 7. 47 (s, 1

2L,

eaaeley

12N

a) 3-(2-Bromo-5-ch|oro-4-methoxy-pheny|)-5,5—dimethyl-imidazolidine—2,4-dione

To a solution of 0.60 g (2.54 mmol) 2-bromo-5-chloro-4-methoxy aniline and 0.88 ml (6.35
mmol) triethylamine in 20 ml chloroform was added 0.30 g (1.0 mmol) triphosgene at room
temperature. The reaction mixture was stirred for 5 hours at r.t., then 0.47 g (3.0 mmol) 2-
Amino-2-methyl-propionic acid methyl ester x HCl was added and the mixture was stirred at
60 °C overnight. The reaction was quenched with NaHCO; solution, extracted into ethyl
acetate. The organic phase was dried, evaporated and the product was purified by RP-HPLC
to give 0.41 g (47%) of the desired hydantoin.

1H-NMR (400 MHZ, DMSO-d6): 1.41 (s, 3H), 1.42 (s, 3H), 3.93 (s, 3H), 7.52 (s, 1H), 7.70 (s,
1H), 8.54 (s, 1H).

MS (ESI+) miz: 347 [M+H]+, 369 [M+Na]+

b) 3-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3-oxo-propenyl}-4-
methoxy-phenyl)-5,5-dimethyl-imidazolidine-2,4-dione



1 H. M5 (ESI+) mz: 349 [ MtH + WD 2004/ 037796

PCT/ EP2003/ 011848 -146 b) Morphol i ne-4-carboxylic
W@e00d/037796 PCT/EP2003/011848

(5-chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-nmnethyl -

pi per azi n- 1-yl ] - 3- oxo- pr opetd § - 4- net hoxy- phenyl ) - ami d

e 1 HNW (400 vMHz, DVMBO-d6): 1.25 (br s, 3H),

1.88-2.17 (m 2H), 2.67 (d, 1H, 2.84 (d, 1H),

1H-N %oa Wﬁz (msbbae) 28 lor(d, 3H)4H)41 3, 81), 143 @HBKY), 1.87-2.15 (m,

2H), :}:@;(% qa(m. pm 3, 35’%&] m@% ‘213_,55’ (s; %1{10-4120&% 1&8“5425’{% 61 (m,

1H), 71161)7 198(n353H)S7 28 (<H)1H)I\f53&§ﬁ 2H)rri55(s5aﬂ=|) [MHst 1BY,281%8 @, 1H).
. Pyrrolidine-1 -carboxylic acid
(5 chI oro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)- 2-
MS (E’@Wbﬂlz FHZDSME&F{H# 1-yl] - 3- oxo- propenyl } - 4- met hoxy- pheny
O~INHOF C ~ N O a)
Pyrrolldlne 1-carboxylic acid
(2- br ono- 5- chl or o- 4- net hoxy phenyl) am de 1 H NMR (400
MHZ, DMBO-d6): 1.82-1.90 I—g 32-3.39 (m 4H),
Analagogsly the folipying zomgoyprds Wifeﬁ)’“th? '?5%5’( 1 H, 7.64 (s,
1 H. M5 (ESI+) n12 333 [I\/H—|]+ b)
rrolidine-1-carb
Exanmpiz $9f: 3r(§=Ghiproe3- {(5)13([@ Wcﬂyor? B2y DR ey Piperazin 7 l-g-oxo-
1. enyl)-imidazolidine-2,4-dione
pmpérﬂ@“%b{hg%pgr oyp)enyl} - net hoxy phenyl)-am de 1 H NWR
(400 MHZ, DMBO- d6): .55 (br s, 3H), 1.80-2.15 (m
6H) , 2.64-2.70(m =02.83_ (d, 1 H, 3.30-3.57 (m
7H), 3.92 (s, 3H), -4. am 1 F4.48-4.65 (m 1
H, 7.13 (d, 1 H), t,N2 0(s, 1 H, 7.35
(dd, 2H), 7.44 (s, a , 7.5 - , 7.96 (s, 1 H).
M5 (ESI+) mz: 515 [ MeHd] + WD 2004/ 037796
PCT/ EP2003/ 011848 -147

1H-NMR (400 MHZ, DMSO-d6, 100 °C): 1.27 (d, 3H), 2.02 (td, 1H), 2.17 (dd, 1H), 2.68 (d,
1H), 2.84 (br d, 1H), 3.18 (t, 1H), 3.46 and 3.53 (AB-Sys., 2H), 3.99 (s, 3H), 4.06-4.16 (m,
3H), 4.47-4.56 (m, 1H), 7.06-7.15 (m, 3H), 7.19 (d, 1H), 7.35 (dd, 2H), 7.40 (s, 1H), 7.54 (s,
1H), 8.00 (s, 1H).

MS (ESI+) m/z: 501 [M+H]+

Example 107: 3-(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-3-oxo-
propenyl}-4-methoxy-phenyl)-1,3-diaza-spiro[4.4]nonane-2,4-dione

o

1H-NMR (400 MHZ, DMSO-d6): 1.24 (br s, 3H), 1.72-2.14 (m, 10H), 2.67 (d, 1H), 2.83 (d,
1H), 2.90-3.10 (m, 1H), 3.38-3.58 (m, 2H), 3.99 (s, 3H), 4.11-4.23 (m, 1H), 4.50-4.62 (m,



Exanpl e 112:

5-Chloro-2-{(E)-3-[(R) -4-(4-fluoro-benzyl)-2-net hyl - pi
w@aans1d- yl | - 3- oxo- propenyl) - 4- net hoxy- benzed TER2DZI011848

methyl ester 0 0 0 F a)

5- Chl or 0- 2- hydr oxy- 4- net hoxy4denzoi c acid nethyl ester

5.00 g (27.4 mmol ) 2-hydroxy-4- net hoxybenzoic acid

nmet hyl ester and 4.03 g (30.2 mvl) N-chloro

I : ce ; ¢ ;
1. TR TRE 150 0 oo BETMI A8 [ obD e R T AR e 7o s
1H). NaHCO3 sol ution and extracted with ethyl acetate.
Evaporation of the solvent and crystallization with
ether gave 4.68 g (78% of the desired conmpound. 1
MS (EBMNVR/Z. 456 [MHA]+ DMSO- d6): 3.86 (s, 3H), 3.89 (s, 3H),
6.72 (s, 1 H, 7.71 (s, 1 H, 10.68 (s, 1 H. M (H)
nmz: 216 [I\/]+ b)
5-Chloro-2-{(E)-3-[(R) -4-(4-fluoro-benzyl)-2-nmnet hyl -

Exanfif ?61? . t—%ﬂgl])c&%—ﬁéc?afge RBESY, F% " %-ff“éhggé%wx@%%%?n &Bér%zm -yl
3- ox@p@bmﬂbp@ﬂypdraamzaﬂrsnm[h6mcm2,(4rdlom:| d met hyl

ester, 0.33 g (0.92_ nmol)

N- phenyl - bis-trifl @o hanesul f onam de and 0.38 g

(2.7 mol ) K2C03 iT m THE were refluxed for 16

hours. Extraction WTR d\laélCCB sol ution and

et hyl acet ate gave O. N 'of hertriflate which
was used w thout fur r puri Ncat. Heck reaction
using the trifl ateCdegcri bed ove,

1-[ (R) - 4- (4- Fl uor o- befzyl ) - 2- rrethyl
p| per a2| n 1-yl]-pr openone and as catal yst PdCl 2( PPh3) 2
ed in _exanple 67 yielded the desired product
a) 3- (?rPFQWO% 9hlgf°d4-ﬂl1°r9rpnw>chétﬂlamzsp'rews‘ibd%@pe-% giongpr s,
3H) 190222(m 2H), 2.67 (d, 1 H), 2.83 (d, 1 H),
fm 1 H), 3.43 and 3.52 (AB-Sys., 2H), 3.81
MS(%'%m”sﬁWlM*oz (s, 3H), 4.05-4.68 (m 2H), 7.14 (t,
2H), 7.15 (d, 1 H), 7.36 (dd, 2H), 7.46 (s, 1 H), 7.89
s, .1 8.10 (d, 1 . WD 2004/ 037796
b) 3- é&h’@%ﬁb@f@ﬁ@éﬂ)sﬁ [(Rizbéf’r -figror esney)- Zrﬁ'%fhvlmerPMﬂ}WI-3-ox0-

ro &%y1)11.3-diaza-spiro[4.5]decane-2,4-dione
P peﬁg?-lﬂiﬁ ?2)1(4 Acet fl [pl r;era2| ne- 1- car bonyl ) - 4- chl or o- 5 m

et hoxy- phenyl ]-1-[ (R) - 4-
1H-NMR (400 MHZ, DMSO-d6): 1.15-1.38 (m, 5H), 1.52-1.85 (m, 10 H), 2.60-2.70 (m, 1H),

2.82 (br d, 1H), 3.33-3.58 (m, 3H), 4.12-4.22 (m, 1H), 4.50-4.60 (m, 1H), 7.10 (br d, 1H),
7.15 (t, 2H), 7.31-7.40 (m, 3H), 7.78 (d, 1H), 8.21 (br d, 1H), 9.08 (s, 1H).

MS (ESI+) m/z: 557 [M+H]+

Example 109: 3-(5-Chloro-4-fluoro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-
3-oxo-propenyl}-phenyl)-5,5-dimethyl-imidazolidine-2,4-dione

OILN&O o =



(4-fluoro-benzyl)-2-nethyl - pi perazi n-1-yl]-propenone
O ANONOOF cl I ~NI| Prepared by saponification of

wo b@4@317¢6 (exanpl e 112) and coupling with PCT/EP2003/011848
N-acetyl - pi perazi ne under standard conditions (cf.
exanpl e 80182) in 82 %yiett4541 H NVR (400 MHZ,
DMSO-d6, 120 C): 1.28 (d, 3H), 2.01 (s, 3H), 2.05 (dd,
1H), 2.19 (dd, 1H), 2.69 (dt, 1H), 2.74-2.93 (m 8H),

_ { } & (e K s 534D .10
2 3-8t gl er gL SRR pimfgciiRg 23 biogd o

(t, 2H), 7.30-7.38 (m 4H), 7.48 (s, 1 H. M (ESI+)

- ' NS O- ' [ §
O M O e A B ) RS B SRV R T 088 o 18 .02
(s, Tk om CHO- K1 cells stably transfected with a plasnid

coding for the full-length human CCRL. Cells were
rown in large cell culture dishes (30x3Ccm to a
MS ('g'é;m/z:@@ﬂdMlbf bet ween 80 and 90% -30x107 cells); in
one experinment cells were grown to confluency w thout
| oss in receptor density of the nenbrane preparation.
b) 3-(&rGhlergifs Bepiedt{(Ex THR)Hd4dluepabenzybr@-methirriprrezinel-y]-3-oxo-
£ o f o At di scardi ng the
prop&nggipﬁﬁnﬁﬁg%,ﬁlﬂnrﬁgggfngﬁh 5bﬁ’@%e ?’gn(?gri]eni ng 1 mM EDTA were
added and the cells renoved fromthe dishes using a

. I f Gt k& WGat i t 0 rp t
T OOR A NSORER {97 11000 P 8 oA o2 10

2H), 3p&2a0dey 1.8 hed. J&)) 286-8HTYBBhdletl-4.24 1On1LH), HdE-4624m, 1H),

712 68, T ARG NI, Al AL S1R, RLEF. .

-149 (Roche, Conplete). The cell suspension was

MS (ESIIP9RN 53¢ i,ng a Pol ytron honogeni zer at 28' 000
(rpgfat thjv\oﬁ\lnﬂtqrgrvals of 30 seconds each. In order to

col l ect the nmenbranes the

Example 110 : Morpholine-4-carboxylic acid (5-chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-
methyl-piperazin-1-yl]-3-oxo-propenyl}-4-methoxy-phenyl)-amide

)
N
O)\NH 0 =
N F
SN
a) Morpholine-4-carboxylic acid (2-bromo-5-chloro-4-methoxy-phenyl)-amide
Prepared as described in example 105.

1H-NMR (400 MHZ, DMSO-d6): 3.40 (t, 4H), 3.60 (t, 4H), 7.38 (s, 1H), 7.47 (s, 1H), 8.19 (s,
1H).

MS (ESI+) m/z: 349 [M+H]+



honogenate was centrifuged at 18 000 rpm for 20
mnutes at 4 C using a SS34 rotor. The supernatant
wor®4dswear ded and the pell et resuspended by vPCT/ERI008011848
in 10 nL buffer B (20 nM HEPES, 0.1 nM EDTA, pH 7.4)
cont ai ng protease inhibitorg6éf-ol | owned by a second
round of honogeni zati on (2x 30 sec at 28" 000r pm
Pol ytron). After another centrifugation step (20 nmin
-2-
o) Mgt Sl Sl A ol A e SN 2 et
piperdzitell yi]3ooK0- m@psrad})4 mﬁﬂ@Wbﬁ@Y’hafE@ﬁcentratl on of the
menbr ane preparati on was determ ned using the Bi oRAD

Protein Assay and human | gG as standard. Thlui
1H-NMBN OOt MHE | DMSD-dBhel Eﬁafhnﬁa@éi) bBB@atTatmodHinest? (d 1H) 2.84 (d,

1H), %g%é%gse@ tﬂi)%:é B1 gthgprﬁ 3ﬁ) t4*1ﬁa”4%‘5' &UQH?Q 50485 (m, 1H), 7.08

froZzen in Tiquid nitrogen
(m, 3d),,7.28 (sel iy (7. 350(dd, ZHhé %ﬁb‘rhb)né SBr(épHﬂ)aﬁii%ér{SMHé) added
dropwi se (by a peristaltic punp) into liquid nitrogen
where it collects as frozen pellets (50- 100 L) at the
MS (BRIt} ovia: 6581 {MeHPewar vessel . The nenbranes were stored
at -80 C. SPA-Binding Assay: 125 g hCCR1l nenbranes
were thawed and diluted into 340 | ice-cold Buffer 2
(75 mM HEPES; pH7 4, 300 MM NaCl, 6 nM Cad 2, 15 mM

Exa"’kx%oﬁﬁll g&rrglm/ 9143% c%ﬁﬁ(fo%mjf 'Zt@E 3 g(ﬁz It (ﬂ'fluoro bgnzyl) -2-

methyiipdperaziai -wWies- uxmpmsnw}iﬁjmmm phenyl)-amidgi t h i ce-col d
Buffer 3 (20 mM HEPES,, 0.1 mM EDTA, pH 7.4). The
suspensi on was hono i zed with three strokes and kept
on ice. The assay wagl perforned in a final volunme of
200 | per well in Ofti' atq 98wel |l plates. The
conponents were addedf Pg ' e foll ow ng order:
50 p.L - CCR1-nenbraneg (2.5ggM diluted as
descri bed above 50 |IL o WGA- SPA beads (1 ng/well) in
Buffer I (HBSS (1x) (G bco#1 4025-050), 10 nM HEPES;
pH 7.4, 0.1 % BSA (Fl uka #05480)) inhibitor diluted in

a) PyﬁHf cf.ﬁé-1-1:aﬁ§2>x9ncLac1d 80breMol 5l &5ddoM-ettxy-Bhemipsmide

fer (to'give a final concentration of 20 pMin
the wel I ) V\D 2004/ 037796 PCT/ EP2003/011848 _150

1H-NMR (400 MHZ, DMSO-d6): 1.82-1.90 (m, 4H), 3.32-3.39 (m, 4H), 3.86 (s, 3H), 7.38 (s,
1H), 7.59 (s, 1H), 7.64 (s, 1H).

MS (ESI+) m/z: 333 [M+H]+

b) Pyrrolidine-1-carboxylic acid (5-chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-piperazin-
1-yl]-3-oxo-propenyl}-4-methoxy-phenyl)-amide

1H-NMR (400 MHZ, DMSO-d6): 1.25 (br s, 3H), 1.80-2.15 (m, 6H), 2.64-2.70 (m, 1H), 2.83
(d, 1H), 3.30-3.57 (m, 7H), 3.92 (s, 3H), 4.11-4.26 (m, 1H), 4.48-4.65 (m, 1H), 7.13 (d, 1H),

7.14 (t, 2H), 7.30 (s, 1H), 7.35 (dd, 2H), 7.44 (s, 1H), 7.57 (d, 1H), 7.96 (s, 1H).

MS (ESIi+) m/z: 515 [M+H]+



After the addition of all conponents the plates were
sealed with Top-Seal and incubated at RT for 120
WOorRWHEFIM t h const ant shaki ng. Fol | owi ng i ncubet/EP1003/011848

the plates were centrifuged for 10 m nutes at 3000

rpm and counted within 10-Hddrs for 3 minutes per well

wth a TOP COUNT instrunent (Packard). Conpounds of

the invention denonstrated inhibition of binding of

M Pla to the human CCR1 receptor with |1 C50s rangi ng

fromO0.1 nMto 1000 nM Cal ci um F| ux: THP&] ells are
Example t i1 i §-GHPao-2-HED3hER Ak fg{?b?iP%Wé{the@e yf— RiPgtzy); 1-yl]-3-oxo-

id mathvesst spun down and

propeﬁ@fﬁsﬁgﬁggﬁb?‘mg«g&at 2. 06 ceI s per M in HBSS 20 mM

Hepes in absence of J)B%A They are | oaded in presence

of 2 pM Fluo4 for 30 n at? 37C|na wat er bath. After

two washes with HBSS ’\¢ ey are resuspended
e ffer suppl enented

at 0.67x106 cells/ n the
with 0.1 % BSA and 15® pl cont a| ni ng 105 cells are
distributed per well in a black/clear bottom 96-wel |
pl ate. The test conpounds are prepared from stock
t | PRk ach final
a) 5-Gloid- fifoRla ity HonPalt Seid i A8 i n HBSS 20 M
Hepes supplenented with 0.1% BSA The agoni st

5.00 égg% m%@l)'fh%&%-ﬁ%t@t?éﬁz@k%ﬁd fn‘éhf'}l EQBP SH& uas3eg! (30.2 mmol)

ution final
N-chlotanswacinimdé dm 169 ral acatonitriles warer Eﬁﬂut(ﬂ% fayc @ bRUISy The reaction was
t
quengwy\é%édﬂ& I-g%gﬁsé:‘ﬂg Q?@S%&%%’?‘ﬁﬂ 'E:c?ré]gfé Eaporation

of theasolaiti and oryatallhaﬂldn with etberrgave 468 g (7 &%ieofdbe ﬂe&tlr@daaomﬂund
cell sedinmentation and interaction with the
conpounds. Then the plate are transferred to the
1H-NMRe (400 MHBNDUSS-dB)uBE6 (s ) 889 (5] 3d) 6rA (¢ 1 HWYe? (s HE), 10.68
(s, 1 | uo-4 fluorescence of the cells is nmeasured
ontinuously for 2 mn in total but after 16 sec. of
t he base |ine neasurenent, 25 pl of the M Plc solution

A d tothe cells at a rate of one (about 26
s <%§?"s{%%%§&'ﬁfa hei ght of 160 pl with two mixing cycles

usi ng a volunme of 25 pl at a height of 150pl and a

S TSI RIBSER38H 29 o povon-+

methp*yebetnzdlcwcsmetwmmronpound concentration to determ ne
| C50 concentrations. Conpounds of the invention
denonstrated inhibition of Ca 2+ nobilisation in

A mixtespainG.02tg (0.92 Riaolb1GhldréR2oydredyed-mgthoxpireazaic asidtraethyl ester,

0.33 & 9892 r?'n'vlmol) N-phenyl-bis-trifluoromethanesulfonamide and 0.38 g (2.7 mmol) K?CO,
in 30 ml THF were refluxed for 16 hours. Extraction with aq. NaHCO; solution and
ethylacetate gave 0.26 g (80%) of the triflate which was used without further purification.
Heck reaction using the triflate described above, 1-[(R)-4-(4-Fluoro-benzyl)-2-methyl-
piperazin-1-yl]-propenone and as catalyst PdCl,(PPh;), as desribed in example 67 yielded
the desired product in 20 % yield.

1H-NMR (400 MHZ, DMSO-d6): 1.25 (br s, 3H), 1.90-2.22 (m, 2H), 2.67 (d, 1H), 2.83 (d,
1H), 2.90-3.20 (m, 1H), 3.43 and 3.52 (AB-Sys., 2H), 3.81 (s, 3H), 4.02 (s, 3H), 4.05-4.68
(m, 2H), 7.14 (t, 2H), 7.15 (d, 1H), 7.36 (dd, 2H), 7.46 (s, 1H), 7.89 (s, 1H), 8.10 (d, 1H).



WD 2004/ 037796 PCT/ EP2003/011848 -151 As indicated in
t he above assays Agents of the Invention potently
whbmsk3the ef fects of M Pla, and CCRl. Accor dPemER2003/011848
the Agents of the Invention have pharnmaceuti cal
utility as follows: Agentsi48-the Invention are
useful for the prophylaxis and treatnent of CCRl or
M Pla nediated diseases or nedical conditions. CCRl
n inmportant role in |eukocyte
MS ($§|q1) M/%%mghawhaparti cular in nonocyte mgration to

inflammatory sites and thus the Agents of the
Inventi on may be used to inhibit nonocyte migration

in the treatnent of |nflamTatory condi tions

Exanaﬂé én@;u (E3-3dRd4-Ackbi-giperagivadi-earbery)-aehigforarmigihoxy-phenyll-1-{(R)-4-
t t ers whi ch |nvolve
@ PleRaRTF 2 HERl p'eéaf?%@‘n" e st anos o
atheroscler05|s /l\eunat0|d arthritis and
osteoarthritis. ghses or condi ti ons which nay be

treated with the Age%ﬂ%

I nflammatory or allergi S |¢ ns cl udi ng
respiratory allergic d ases sy h/@gst hma,
allergic rhinitis, D hypersensitivity |ung

di seases, hypersensiti Vi ty pneunonitis, interstitial

Prepéﬂéﬂ%y@aﬁ@ﬁﬁ@atbh loPthe éﬁelg(exanﬁplepﬁQhaﬁd btbl]lm‘ng avith N-acetyl-piperazine
i brdsi s, assom a éh ault oi mmune di seases
undes a*@nd%ré cmd't'm%c - &xample BQ?F‘O?M/ 2% e

hypersensitivity responses, drug aIIergies (e.g. to

B RS RS089S, 4. . 210

1H), @fegf(at aH§i' @ﬂﬁ?@a&(ﬁd BW) C@n@(tuvmd): @l35t3.57 (m, 3H), 3.99 (s, 3H), 4.10 (br
spondyl oart hr or |

sLs_and
o, 1D Pt Gt 7o o 15T LAt I s Ha 4D, 7 2B JenD.
atopic dermatitis, allergic contact dermatitis,
uticaria vasculltls Aut oi mrune di seases, in
MS(EﬁPﬁﬂH&NﬁV[Mdf%Tnnune di seases with an aetiol ogy
including an inflamatory conponent such as arthritis
(for exanple rheumatoid arthritis, arthritis chronica
Assaj$:ogr edi ente, psoriatic arthritis and arthritis
def ormans) and rheunmati c di seases, including
inflanmatory condi tions and rheumatic di seases
Preppiatien of Rgmbtanes fiogsCHOalla AxpieeYing pabh -
hypersensitivity (including both airways

hyper sensi ti VI&J and dermal hypersensitivity ‘}Mﬁ
Memgfangs yvese prepgeed frem GRS horliicetahhs araiected Wit Blgsmid coding for

thef@g@%tﬁ Hahahltckiventi on may be enpl oyed include
aut ol nmune haenat ol ogi cal disorders (including e.g.

henol ytic anaem a, aplastic anaem a, pure red cell

Cellswgrﬂré\w@ﬂ{jla@g aaediure GitkEBBLIGANRE PdonfB¥SdyesR Between 80 and

90%( ~30x107 cells); in one experiment cells were grown to confluency without loss in

receptor density of the membrane preparation.

All subsequent steps to prepare the membranes were performed at 4°C or on ice. After
discarding the medium, 30 ml ice-cold PBS containing 1mM EDTA were added and the cells
removed from the dishes using a scraper. After centrifugation at 10'000 rpm at 40 °C for 10
minutes in a SS34 rotor the supernatant was discarded and the cells resuspended in 10mL
buffer A (20 mM HEPES, 10 mM EDTA, pH 7.4) containing protease inhibitor cocktail



eryt hemat osus, polychondritis, sclerodoma, Wagener

granul omat osi s, dermatonyositis, chronic active
whepans1ve, nyasthenia gravis, psoriasis, PCT/EP2003/011848

St even- Johnson syndrone, idiopathic sprue, autoinmune

i nfl ammat ory bowel di sease-(#9el uding e.g. ulcerative

colitis, Crohn's disease and Irritable Bowel

Syndrone), autoinmune thyroiditis, Behcet's disease,

(RocﬁBdQGr'th@t%) ﬂ@&é]?éd%?@ﬁélmwagm@r‘ds rﬁiﬁﬁn?sﬁgo a Pol gtron homogenizer at

,~3ar col dosi's, nul tl? e sclerosis
28'009 rRm i two injenvalhiof S0gsesprds Sagh| IBiRedes omllept the mepipranes the

homéd ena!é’ﬁ% béntflﬁgbe =t 9B’ 0@6 ‘F'prﬁ%nt 23 ifutes Q) 204 n83h7§§§4 rotor. The
CT/ EP2003 ker at ocoesj unctivitis~sic

supegiiantyasafiscred and rﬁheh neltqt vesuseendend: iy ¥artexing in| wnrgL buffer B (20
mM HEIP'E‘SS'OS1 nﬂﬁqEDﬂ«\ OHﬁrﬂh)orL’HPi(kHlﬁgt P%té%& |'ﬂh|%ﬁﬂrsv‘foﬁ5WéH by a second

TOtIC syn rone

rounﬁ@momopengm%n%o ééc @t AP ﬁaﬂrpehg?@é gphflterp@nqﬂw centrifugation
step QZ@Hn te4 e@t‘lmd ﬁmg thé Bellet %%% P@ﬁdé?f‘m'&ﬂ@é@)f/@% by vortexing

heart, |ung, nbi ned heart - Iver,
and spbsequent h@mOQ‘Rﬁ'?ﬁt'Oﬁr( P@Mfﬁédo@ nspl ants) i ncl udi ng

The Plot&id '&:@tﬁéenir@h@r%f ﬂémﬁ%@%?&atu&n%ﬁﬂié@ﬂrﬂé? using the BioRAD

gra aft-versus- OSt | Sease organ trans
Protein Assayaard huwmasy [ass @Se&tamiasd The n@t@e moecemraguon cdrtbe membrane

prepafatidh WakkRfdt& tdhi ] Brrﬁ% t Nakd el 'thearlnfBr Efdehdorf tubes and

stenosis or restenosis e vasculature,
quickfyazen dny| liguid, nisfogene ok altarnatively e the mmb@oeonmgratlon was added

drop\ﬁiéé ?B)V a pe'rlgfé\tfé% )Sihf%nlfr??lidsm% drfwh&fa0P Ec?‘lh‘@tya%]frozen pellets (50-

from vascul’ar i ng er vent lon, as we
100 Hd-é@l ﬂlel hettomgfiee Pewsi wesseln@ihe tieebranescrere staved at —80 °C.
conditions involving inflammatory responses including
reperfusion injury, hematol ogi c malignancies,
SPA-Bindisigi Assaynduced toxicity (e.g. septic shock or
endot oxi ¢ shock), polynyositis, dernmatonyositis, and

125 @ ACERS TReHEnes Y228 Maneb il et M 3l W ickenod Biter (75 mu
HEPESicHi@i4n 0D b Nléf(Hr apevtcaciang mmrmgxbul A61% CBS7D¢f?§teQ§e inhibitor

coo s SERRH s o, PGS AP, oIS T psie vos

adjusted mecthnmtmideycoﬂad/IBﬂﬁét 3n(aopdnnsH&PE®r 0. PTmMNEDTA, pH 7.4). The
ion. o nant cells or to

t f
SUSP‘%r eoé' nasﬁr']‘?ogq%’lzg 'ﬁgﬁrﬁF&HPé%%n?a oBi%€nal i gnant to
mal i gnant cells, as well as the prevention or

The dssdy Was parforafednﬁ@mr@svauraé QN0 RIpeieli It dpliPlatd- stén liStes. The

componeritewere dduedipes Wl in theYaRWirgorbér | N particular,
be understood as enbraci ng the use of

50 uL - CCR1-membranes (2.5ug/well) diluted as described above

S0 pL. - WGA-SPA beads (1 mg/well) in Buffer 1 (HBSS (1x) (Gibco#1 4025-050), 10
mM HEPES; pH 7.4, 0.1 % BSA (Fluka #05480))

inhibitor diluted in Buffer 1

50 pL - 80 pM [1251]MIP-1a, diluted in Buffer 1 ( to give a final concentration of 20
pM in the well)



conmpounds of the present invention to inhibit or

prevent devel opnent of skin cancer, e.g. squanus or
whamal3wed | carci noma consequential to UV | i gheCT/EP2003/011848

exposure, e.g. resultant from chronic exposure to the

sun. Agents of the Inventioms@re particularly usefu

for treating di seases of bone and cartil age

nmet abol i smincl udi ng osteoarthritis, osteoporosis and

other inflammatory arthritides, e.g. rheumatoid

After%é g&alfl&f of QIEQOIR&{}‘EH Sthe n%&eg %?é é alecjj th %ig%aé 8H? érrcubated at

cul ar
RT fcn‘l 1§6asleute§heth0gmataﬂt slﬁakur‘rge Flomswang lrmnbatmyl tiiespiatee wese dentrifuged

[
for 162n &gé af g@tﬁﬁé n?%h& %Bcgré @{} vﬁtﬂl ﬂ?h{;{ﬂg é‘h‘{j% midte& pEPRbY %h a TOP
COUNITSstaerent (Rrickan:t)l ar pain WD 2004/ 037796

PCT/ EP2003/ 011848 -153 including pain associated with

ocul ar surgery such as PRK or cataract surgery, of
Compaumdarof thkl iavention ddenpdratratedoinhibitioh ofabinding oft MR 1egio the human
CCRbteosptr alithdCH0d raaging lfeom Prigtd to €000inM.gl aucoma) by

i nhibiting the production of trabecul ar neshwork

i nduci bl e gl ucocorticoid response (TIGR) protein, and

of dry eye di sease. For the above indications, the
CalciampFI@pri ate dosage wll, of course, vary dependi ng

upon, for exanple, the particular Agent of the

Invention to be enpl oyed, the subject to be treated,
THP- lvells ameciitafedsin RPMIStB4Q tmediurasdpplaaentat with 1@M4 FCS. The cells are

v SRR b S8 SRS P SEEBL RS B o e

in abséribecalt BEA! Thoe anbicaidee dn zptesdmse@esz uM rRwe4afep B0 Min0&t 37°C in a

et ARER Ao PRES SHFATHER 181 S 5o o 1o

ceus/marnemé skl buffer m;rpammu@ With 0e1% BSIANrl 1508, RBhEAHIRY t@ﬂ cells are
t her I nt [@nuscul arly, or

distigied e arel B & eibekEisEr piaBion el BEnent “tyii cal | y
The teem@crmmmdacare pregaeed Aot Srocidgelntiorsf att ithMWﬁmerDMSO to reach

final E85zpERIanS (8RG0S (RN o gt 1 R it PSSe oA Hebesrssapiemented with

0.1% BYA TRé iagBrikt MaMIFe o sl PRpAERNGS aﬁ)felg‘htlfbldl RYdtntrated"®iution in the
be adm ni stered by any conventional route,

sameyufier-suplhy a ﬁeaé&ﬁme@traﬁw RES Piistisgd %thﬁscce@?ngar
Twenﬁ!ﬁ'—i‘l\féskr'r!i%@l':lltetré”éil ﬂfesco%po%ﬁ% HfeeRixal t&ﬁ{eeiﬁoem akhy arrlcf e plates are let

in the formof injectable solutions
Standwsfﬁé r?é‘u Flsditiongh hath pnyhaup rat s!%trbthecdaatbrtp rAllewreelli sadireentation and

intera@fSAA RN tHY EBmBsLRde Bl th@ (blaté"affef‘ﬁémerf'éﬁ tostﬂg‘Flexstatnon (Molecular
i ndi cations the Agents of I nventi on

Devices fluorometer) where the fluo-4 ﬂuorescence of the cells is measured continuously for
2 min in total but after 16 sec. of the base line measurement, 25 pl of the MIP1¢ solution are
injected to the cells at a rate of one (about 26 pl/sec) and a height of 160 pl with two mixing
cycles using a volume of 25 pl at a height of 150ul and a rate of one.

The calcium response expressed as the maximal fluorescence in relative fluorescence unit is
plotted versus the compound concentration to determine ICs, concentrations.

Compounds of the invention demonstrated inhibition of Ca** mobilisation in response to
~ MIP1a with ICses ranging from 0.1 nM to 1000 nM



al so be admnistered topically or dermally, e.g. in

the formof a dernal creamor gel or like preparation
wW®@eq0408179¢ he purposes of application to the eyRCT/EP0DIIe11848

formof an ocular cream gel or eye-drop preparation;

or may be adm nistered by ifg¥al ation, e.g., for

treating asthma. Suitable unit dosage forns for oral

admi ni stration conprise e.g. from25 to 1000ny of

_ Agent . of the | t
voinQE i B G P ot P 88 ERR SR B P
and GER R Acdbidiejly, 3if Agento bf therinationehawe phfhrmAcmﬂclabmhhMas follows

i nhi biting Chenokine Receptor 1 (CCR 1) or of reducing
inflammation in a subject (i.e., a manmal, especially

Agenfs dTUREIvehtibri @ diseful foree ﬁmpl&}lméndl\tneaIMeneomﬁm or MIP1a
conprises admnistering tq said lﬁ&]fm an effect @?e'

medialed diseases efrmegie copditiqnse CORIANG MIF ToRiay an imrqitag
Ieuko'izglt'éQFa‘éfu‘liQ é‘@ i &Jm&% i RRUECYI® RlidrafisttoGAMMhmaRABsites and thus the

hod of treating . an inflammt ¥ {
Ageandhmﬁetlcm @éhb@ uged tooRBiPit Flﬂ'?OC)ée §rigrafen &g i ‘ge reatment of

e 4T, e 4 Sl s geart

reject@T cERCEDS $highiswiye leykogyls, lnfﬂgﬁatpgeﬁpngqls pPHEsieneais: @tBﬁrosclerosm
rheur;IQtronouaSrﬁ'nrﬁ§ aRdRBRbARGRIL i cal, e.g. for use as an

nTunosuppr essant or antllnflammtory agent or for use
|n the prevention, anelioration or treatnent of any

Dlseéjge?%?za,gn@ﬁorfs%qéﬁ ?199 b@?regfe'ii%thtlﬁg ARBANSES tiRe Bventih mclude

I Mmune or I amat ory di sease or condltlon

|nﬂarpmatqmgrealte|rgjelcoqu5§sinplvéﬁg cevRiatosy Alerais disganes %‘fChtaﬁeaS‘hma
aller%@?fﬁ‘r“{l X e i Iﬁ/ﬁ@l‘%@héﬂ\hlgrl‘uﬂﬂ élg'eas@s %&%ﬁ@iﬂhtyﬁﬂéuﬁomtls

ent or carrier for use
|nterst|thrmgsdlppa%@Jd?)t (e0g- Idlamthtcmfmmflamy'Sa@ dkb 9(§P°‘?'Qde with

authﬁrﬁJrlgrhléé}Ee? Eﬁéﬂsﬂ RgnSLEar@J; ) %rnabt'\ﬂéh@ér Wp%?ée‘i@iﬂqu{esponses

ease Ion as describ bove g.,
drug allergnesﬂa aetmenlqﬂﬁn%nﬁmpbalysnﬂr@é)a%d mseéfo?ﬁ'ﬂg tai"'é'isles Df'ammatory

bowe%%egéesagu&?%‘éroﬂﬁ sidi&eab8uRA LIcRRiVE cOIRR; W?I%‘éﬁh%ﬁaﬂﬂes

use as an | Mmunosup ressan
scleradnma;i psbtiasisrandinflasnatary dermaipsesssiich @Stdﬁeémaw@« 8FASMh atopic

derm%ﬂﬂ 1L ébé%'ﬁté%‘ derHa?ﬁé 'Tﬁ%né)fvaé@dtlg' sease or. condition

desc ed abov t ol nmune of
Autonmrfulumrdmea;aey ujupsmw@r eutomum ﬂléﬁaSWImetS@fpwwdudmg an

mﬂam% ‘?ypgéméér?e]&%& as arthritis (for example rheumatoid arthritis, arthritis chronica
progrediente, psoriatic arthritis and arthritis deformans) and rheumatic diseases, including
inflammatory conditions and rheumatic diseases involving bone loss, inflammatory pain,
hypersensitivity (including both airways hypersensitivity and dermal hypersensitivity) and
allergies. Specific autoimmune diseases for which Agents of the Invention may be employed
include autoimmune haematological disorders (including e.g. hemolytic anaemia, aplastic
anaemia, pure red cell anaemia and idiopathic thrombocytopenia), systemic lupus
erythematosus, polychondritis, sclerodoma, Wegener granulomatosis, dermatomyositis,
chronic active hepatitis, myasthenia gravis, psoriasis, Steven-Johnson syndrome, idiopathic
sprue, autoimmune inflammatory bowel disease (including e.g. ulcerative colitis, Crohn's
disease and Irritable Bowel Syndrome), autoimmune thyroiditis, Behcet's disease, endocrine
ophthalmopathy, Graves disease, sarcoidosis, multiple sclerosis, primary biliary cirrhosis,
juvenile diabetes (diabetes mellitus type I), uveitis (anterior and posterior),



-155- CLAIM5S 1. A conmpound of formula I, or a

phar maceutically acceptable salt or ester thereof, Rl
WER0DIRg9IR4E Rz Y R7 Re wherein Rl is -X-RLOPCT/EP2003/011848

-X-(R10)2 or -NR11R12 Wherein X is a |inker conprising

1 atomor a chain conprisingsz-. 3 or 4 atons sel ected

from N, C 0 or S, and wherein when said |inker

conprises 2 or nore C atons the linker may conprise 1

r re. C=C or C-,C bonds; wherein. any, of said atons
eraRaahH s S g At a spaerpuuR e S eya b fbross, and
gloni@ﬁﬂd&r&gﬁﬂtls (With, andC\M&nmt né}ﬂ‘lr@tlc syhtifome) le. g rtdludivdy idibpathic nephrotic

S stituted thsy | ower al kyenyl, | ower
Synazg rﬁ%,ﬁg,mlnlmelaq?\gﬁgg,peg@ap? amino; RO is a substituent
graftl réjdeﬂ&ﬂf(églﬁﬂ wawlaeﬁatlm uﬁdhﬁt{ﬁg m@rgnmigpcsmaﬁeaheammfg liver,

a nitr

idng), RS aHce SR Cora FanThgS il aarethiection gerenograt

rejectibik pnyiaft-vesguschivst diseass, and orjanltembiaht associated arteriosclerosis:
het er ocycl oal kyl , aryl, heteroaryl; R11l and Rl12 each
athe?oéﬁl?@gt a | ower al kyl group connected together such

cancteh\alth Bllkdxsjtélrmﬁltranbri\ antablsxmwbsga'ntsut ed heterocycl oal kyl
or. het er oar, R7 reg{ sent one or nore

stendin G EBATS o6 e AERHALES. PHCARIG! hp eHgriSt e aRIcqTp A arery,
inclutiing stemiosis r esxtendsis vilgiciofesbiysir el eascliaraRRvenBb® .asdilldd

ti onal Iy substituted oxy, |ower alkyl, [|ower
neonrﬁ‘mﬁjgmﬁrp 3Flgwer al kynyl, carbonyl, amino, sulfur,

and @tMgﬂ disddeps or B@tcﬂldh@ymlogﬁﬂdﬁﬁillam@ét&y resbSﬁ@rsQIdeEINdm? I(‘:epérfusmn

t t icyclic ring system
injory BT Ml A S PHOR eced taE o ieats SPRG NGBk of epotoric
shock)) 90@#@&91@ defhat®noBitis dat igaHuRdiRatbes Hi‘séélsé%qmllhﬁihg s&tcoidosis.

het er obut adi ene form ng quinolinyl, quinoxalinyl or
i soqui nol i nyl; WD 2004/ 037796 PCT/ EP2003/ 011848 - 156

The term “treatment” as used herein is to be understood as including both therapeutic and
prophylactic modes of therapy e.g. in relation to the treatment of neoplasia, therapy to
prevent the onset of clinically or preclinically evident neoplasia, or for the prevention of
initiation of malignant cells or to arrest or reverse the progression of premalignant to
malignant cells, as well as the prevention or inhibition of neoplasia growth or metastasis. In
this context, the present invention is, in particular, to be understood as embracing the use of
compounds of the present invention to inhibit or prevent development of skin cancer, e.g.
squamus or basal cell carcinoma consequential to UV light exposure, e.g. resultant from
chronic exposure to the sun.

Agents of the Invention are particularly useful for treating diseases of bone and cartilage
metabolism including osteoarthritis, osteoporosis and other inflammatory arthritides, e.g.
rheumatoid arthritis, and bone loss in general, including age-related bone loss, and in
particular periodontal disease.

The Agents of the Invention may also be used in ocular applications which include the
treatment of ocular disorders, in particular of ocular inflammatory disorders, of ocular pain



R3 and R4 are independently selected fromthe group
consi sting of hydrogen, cyano, halo, |ower alkyl,

wo omen3abkyenyl , | ower al kynyl, carbonyl, cyclpeid/kpiop3/011848
het er ocycl oal kyl, aryl; R5 and R6 are independently
sel ected fromthe group cons$xsii ng of hydrogen, cyano,
| ower al kyl, lower alkyenyl, |ower alkynyl, carbonyl,
cycl oal kyl, heterocycl oal kyl, aryl; The optiona

mcluiric? éébtagggérlactee ghttx\ oelifar %Ee@rsugﬁ’ 5§ W&%@S&téu‘/gery, of ocular

grou nsi sting hydr ogen, 0xo
allergyy afghotdptiobia ofuvanwamtnodqgm @frﬁ!@wateds'uwgmaitpé%ﬁsw@(ln glaucoma) by

mhlblbﬁﬁ\ﬁﬁerp%gm{tl]pn o?p”gﬁ U?Jf'ony F%Whmle 9|J6¥EBH|GO|@FESP$nse (TIGR)

erel n the optional
protesibed of dityeyedligessét uents are optional ly substituted
once or nore by a substituent independently sel ect ed
fromthe group consisting of hydrogen, oxo, ano
For tieaalogverindicationsxthe appropriataldepage demfrcoarseyéw epm%s upon, for

examgbey t@’ﬁ%rtl@lﬂltﬂ?%ent SHInEYhvenfid st J—%blﬂ&ﬂﬁé Qﬁ’cﬁé&% k¥ kreated, the

substituents on e Oor nore
mode;ulbazinnmnstcatim anttibp eatiee ang sexeritycafdie constitionthaingyireaied. However,

in pro&)gtyfégﬁ sgttl%fg%/tg{ngﬁgts ard 8enétwgﬂﬂdlc$t%h Po b? 'obfa@he‘arat dosages
from abkgtetm& mgl towaboutal Ckmg)ple( kltcgram hody wglghh Age&ppfftm Invention is
convg%?nt * |b|stsel?€c§ ?faﬁyﬁ%% dé?w Ehsvf 1r}t|%(/¥|l\ous %r ﬁlt@t tecubital or other

uents
peripheias vein Uhteamosmiarlyr omsubeutbpecuslys (ies pxamgm treatment %’/plcally

comyBS BT o REIATRPS b FUERLR SHcB Ui B St ¥y
substituted oxy, |ower aIkyI Iomer al kyenyl, | ower

Pharﬁ\é{%&é@g&qnﬁﬁsﬂ%g of &@ ﬁ\%%oerfteh:ag %%r%%%élt%]ehw conventional manner

The Agdrits bt meemambs mayweradmumsteredmw matolnyerwbstnoutﬁ eq. orally, for

exa n:?p?egﬁ r& el LﬁgYu @H% foi %ﬁﬁﬂlﬂ% ?gtﬂeté g @Q@uﬁ@%r ;}érec‘rﬁérgw g6 example

rogen, o0xo,
in théfalr, of injédtalsle golutigris mrsalsd)gnsmbslﬂomnﬁllg cﬂor@yytemn@mlmstratlon oral

| kyl I I , i NQ:
cosly s 8 el My P U Pl AGRRR o may
also béadmjpistered|tbpicaliy v tetnallp de.g Libshe fomardf @ dermabgreéanoalgelyor like
re 4, e B0 o el B BB, 8 g1 g ream, ot
or eyb}dgmlogﬁ:parahmn oro*ylatynhe adn?incsteredllbi rrma:atlom,)eyg fcmtmatmg asthma.
. .l owe OWEL,. nyl , car

sutal Yo cosBe Fodir o #arpBF Gyl it ,e-ﬁﬁ@ﬁ?ﬂ‘rh%m"”‘og of Agent
ofth@ntvbﬁftﬂipérumtdosagmts on R' and R12 are one or nore

substituents independently selected fromthe group

consi sting of hydrogen, oxo, cyano, halo, nitro or
In ace@idancevitly the foregoing the present invention also provides in a further series of

embodiments:

A. A method of inhibiting Chemokine Receptor 1 (CCR-1) or of reducing inflammation in a
subject (i.e., a mammal, especially a human) in need of such treatment which method
comprises administering to said subject an effective amount of an Agent of the Invention, or
a method of treating any of the above mentioned conditions, particularly a method of treating
an inflammatory or autoimmune disease or condition, e.g. rheumatoid arthritis, or alleviating
one or more symptoms of any of the above mentioned conditions.



substituted oxy, |ower alkyl, |ower alkyenyl, |ower
al kynyl, carbonyl, am no, sulfur, cycloal kyl,

wedoenswye! oal kyl , aryl; WD 2004/ 037796 PCT/EP2003/011848
PCT/ EP2003/ 011848 -157 The optional substituents on
RZ and R7 are one or nore st¥stituents independently
selected fromthe group consisting of hydrogen, oxo,
cyano hal o, nitro or optionally substituted oxy,

B. erﬁ"o\‘ﬁ  InVEMBh 16 d@éedw phar@¥esutishiku iy for l@arab%yl

cycl oal kyl, 'heterocycl oal kyl
:mmumeumwsaanteoroaﬁmrmﬁmmaﬁowlﬂsgm qrdera¢pedn i P'@M@ﬂt"é‘ amé"Ofat'On or

treatrﬂ%ﬂo‘?%ﬂg hbée 51 &d&&ﬁg 2B eCcribed WO, lYg. Ban 8UBFMUAESL

epen ent y se ected fromthe group consisting of
inflaripatonydisgasexds,copditiondb, hal o, nitro or optionally

C. SA' Eﬁérh]%%@tgza éﬂ%rcoﬂ{dﬁlﬂng ah%ﬁt & th¥ E¥Wention PVESociation with

yny car ony am no, al f cycl oal ky
a phafertaeetdwytb{ acgepigble dilugnt oo 0 t IS uspes @ﬁawrwnosuppressant or
anti- ﬁﬂg?ﬁllhéttow §€en’i Bpﬁatr'utsH fhe prévenficH, laRiERblaYios BPEEAthiENLEF any disease
substituent | ndependently selected
or condmm ashéeeg:ﬂba@ ab@\rﬁ; et FyaeimmuneRy diflanynatorydisgase or condition.
D. h?{eo?f an']&g{ﬁre?op eqméqﬂaﬁrd the %ﬁ?écﬁh‘é 8fla AedicdnfiMefor use as an
ower al kynyl, carbonyl, am no,
nmmmﬁmmesaaytomtklpﬂamm@tw aasns Polr kge In the prevepfien.gmelioration or
treatrtngﬁt c?%bh [s2he osttiRiitioh léts‘%%sa#btéata'b%@rété 8% SuRRhMARALS Y
subst i te once or nore subst'i t uent
inflammetopediseass of copdliien.ed from t he group consi sting of
hydr ogen, oxo, cyano, halo, nitro or optionally
substituted oxy, |ower alkyl, |ower alkyenyl, |ower
al kynyl , carbonyl, am no, sulfur, cycloalkyl,
het er ocycl oal kyl, aryl; Werein the optionally
substituted substituents are optionally substituted
once or nore by a substituent independently sel ected
fromthe group consisting of hydrogen, oxo, cyano,
hal o, nitro or oxy, lower alkyl, |ower alkyenyl,
| oner al kynyl, carbonyl, am no, sulfur, cycloalkyl,
het er ocycl oal kyl, aryl; The optional substituents on
R3 and R4 are one or nore substituents independently
sel ected fromthe group consisting of hydrogen, oxo,
cyano, halo, nitro or optionally substituted oxy,
| oner al kyl, | ower al kyenyl, |ower al kynyl, carbonyl,
am no, sulfur, cycloal kyl, heterocycl oal kyl, aryl;



Wherein the optionally substituted substituents are
optionally substituted once or nore by a substituent
wo naeparident | y sel ected fromthe group consi st POTYER$003/011848
hydr ogen, oxo, cyano, halo, nitro or optionally
substituted oxy, lower alkyhgslower alkyenyl, | ower
al kynyl, carbonyl, amno, sulfur, cycloalkyl,
het er ocycl oal kyl, aryl; Werein the optionally
substituted substituents are optionally substituted
CLABMSe or more by a substituent independently sel ected
fromthe group consisting of hydrogen, oxo, cyano,
hal o, WD 2004/ 037796 PCT/ EP2003/011848 -158 nitro,
1. oXgpmpouret offbloydla |, |cpeephaah&aestigdlly accaptablelsaly nyéster thereof,
car bonyl, am no, sulfur, cycloal kyl,
het erocycl oal kyl, aryl; The optional substituents on
R5 and Re are orrg or Ryor ey subsky t uents i ndependently

sel ected fromthe grloup onS| ting of hydrogen, oxo,

cyano, hydroxyl S tituted-~xy, |ower
al kyl , lower & oweN al kynyl, bnyl |
cycl oal kyl , hd ar oxi Ime;
Wherei n the opt aIIy'&ubstl ed uents are

optionally s tituted once or|nore by a ®yjbstituent
i ndependent|y sel ected fromthr, group consisting of

hydr ogen, oxo, hydroxyl, cyano hal o, nitro or

optionally substituted oxy, |ower alkyl, |ower
Wherr‘kyenyl | ower al kynyl, carbonyl, am no, sulfur,

S&CIoaIkyI, het erocycl oal kyl, aryl; Werein the

R, isOMiR,gRA(Ryp)SerbaNR tR{ed substit uent s ar e optionally
substituted once .or

Whefsib it 05 <GP Btp B T b Frin SHPBIIEMEEna os ¢ atgm petected from

N, Ch@ dr 8gamd wharein whamnsaid liekeo comprides@ arrmeoretd atoald tie linker may

substitute L r aI kyl, |ower al kyenyl, |ower
compﬂSgQ@;@Of@Q}%ﬁﬁW =Chen sul fur, cycloal kyl

wherbmtai!iy@tyalh (aadrkslhas ap 1d 2 thmaESubsﬁtbmte peleotedlftom hydrogen 0X0,
tituted s . are opti [ bst|t
cyang 0l g ratigatty S b uie BhE (PR AlGD donlerralnE e et algyry
carbdny@sufdrangneup consi sting of hydrogen, oxo, cyano,
hal o, nitro or optionally substituted oxy, |ower

al kyl, | ower al kyenyl, |ower al kynyl, carbonyl, am no,
Ry isSal bﬁbﬁtntueﬁymhéwéddﬁhtly h@éc&éd)fwmhlﬁéibﬂb)ab,coﬁslming cWIﬁBtblan cyano,

bst.ituted s b I tue re o
halo g{}&? qupré%'yg:{fggﬂgtredm éo%? i r\iyﬁgﬂt Iowe Ikyny(fl ca¥bonyl
aminb Ngjelpaikgic hetesocyelbaiRylcaryf, heterdahg, gr oup consi sting of
hydr ogen, oxo, cyano, hal o,
R11 and Ry, each represent a lower alkyl group connected together such that R, is an
optionally substituted heterocycloalkyl or heteroaryl group;

R; and R; represent one or more substituents attached to the phenyl ring selected from the
group consisting of hydrogen, cyano, halo, nitro or optionally substituted oxy, lower alkyl,
lower alkyenyl, lower alkynyl, carbonyl, amino, sulfur, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl or a substituent forming a bicyclic ring system of which the phenyl ring to which it
is attached forms part of the bicycle for example butadiene forming napthyl, or
heterobutadiene forming quinolinyl, quinoxalinyl or isoquinolinyl;



nitro or oxy, lower alkyl, |ower alkyenyl, |ower
al kynyl, carbonyl, am no, sulfur, cycloal kyl,
whetgnoryel oal kyl, aryl; 2. a conpound of for nBCEHEP1003/011848
or a pharmaceutically acceptable salt or ester
thereof, Rol ORS N~ , N4 R7 Rg Il WO
2004/ 037796 PCT/ EP2003/ 011848 -159- Werein R, is
-X-R ,0 Werein Xis a linker independently sel ected
pt i onal, | sEitute -

Rs aéc{\gggq%_nndgpepﬂgr}{ly?s%[)qq_ d frosa he I\rlb&e'\;ﬁ’sis:tiﬁl'p gf gycgrcl}lé@_s,:cyano, halo,
lower Sk IowEF allkyeny)eavepialkyRa, carbiyl, ayeloalkyl Hesteiony ddediioyl caryl;

defined. R,0 is one or nore substituents
i ndependently selected fromthe group consisting of

Rs ahy/R§ a@aﬁdedaaﬂéntlytyelexlatfd: fﬁumiHngrG?ﬁ)Bén;As:{iqsﬁhg gf hydrbgey, cyano, lower
am no, heterocyc| oa and ar en i _
alky IRvE ey b ol ST AT G, LR o RSB T Ao
or =CN02 . when R, is -NCNR,0, R10 is
drogen. when R, is -NNCNR, O, 0 i,s .optionall
The Q0! APEULET) Oy ATBuR o Fgie idRbendeaty reigetBl Tignp e dfoup
consisfindlofhytifodenCo%e, 281D, ihaloS Hird tor bpficAIlPsubstituted\b8)) IdWer alkyl, lower
is -NCGR 1(? or, -C—I\}-R‘ 1&_, R'ﬁﬁo i s optionally
alkyenyly lawer gruay! AIPIRQY SUHE sUNY; $HfPYL i i dazol i di nyl
WheRain fHe! ddﬁbﬁ%ﬂ&suﬂﬁﬁlﬁlb@ lsubgtituehieate Bptionay shbstitited @nbé or more by a
-C-N R 10, flo ¥s substi tuted rk;){%/l_hl;(tl;g{,dro en, methyl,
subsfiygptindepgndently selegiad from tha grovR NG Obpr opyl ,
hydrds%df, BX0/ cyhr, KkIe, AifrbJorg [bwer akyielowerBiRertyl, .lowsr alkynyl, amino,
0 SNS RIothe Satomor atons are

-NS-R 10 or R,
sulfug, gylpaltylt Reterogyiealialyargio.
The optional substituents on Ry, are one or more substituents independently selected from
the group consisting of hydrogen, oxo, cyano, halo, nitro or optionally substituted oxy, lower
alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino, Sulfur, cycloalkyl, heterocycloalkyl, aryl;
Wherein the optionally substituted substituents are optionally substituted once or more by a
substituent independently selected from the group consisting of hydrogen, oxo, cyano, halo,
nitro or optionally substituted oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino,
Sulfur, cycloalkyl, heterocycloalkyl, aryl;
Wherein the optionally substituted substituents are optionally substituted once or more by a
substituent independently selected from the group consisting of hydrogen, oxo, cyano, halo,
nitro or optionally substituted oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino,
Sulfur, cycloalkyl, heterocycloalkyl, aryl;
Wherein the optionally substituted substituents are optionally substituted once or more by a
substituent independently selected from the group consisting of hydrogen, oxo, cyano, halo,
nitro or oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino, sulfur, cycloalkyl,
heterocycloalkyl, aryl;

The optional substituents on R4y and R, are one or more substituents independently
selected from the group consisting of hydrogen, oxo, cyano, halo, nitro or optionally
substituted oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino, suilfur, cycloalkyl,
heterocycloalkyl, aryl;



when R, is -NS-R10 or R,0 SNSR 10 ,R10 is
optionally substituted nethyl. when R, is -NS-R 10
W®200R031096S- N-S-R 10 ,R 10 is optionally substipar/Ep2oby011848

hydrogen. when R, is -NNS-NR,() the S atomis
substituted twi ce by oxo apdsthe N atomis

i ndependently optionally substituted by nethyl. when

R, is -NSNR,0, R10 is hydrogen or optionally
substituted nethyl, imdazolyl, thiazolyl. when R,

is -NNS-NR 10, R 10 is optionally substituted by
hydrogen, nethyl, acetamdyl, when R, is -C=CR,o,

The Bptﬁ)@pi q?%gﬁty;ar%g\%lg% asggkfgltalgcta gt@ei%; rggrt"egg’ltjlb’&titgggr?tgggfe\gengéntly selected
fromQRg 1%% |l cobisigtiigsdf ihlyogen, b)kohwihegﬁmo QlitrR di;ﬂloH@Iy substituted oxy,
200 /0 7796 PCT/ EPZ%/ 011848

lower gk, IRwef §ikyqayh dpwer Aypylosarbery. R R Yl heterpgycioalkyl,
a,-y|vvhen R IS -C-C-R o, R o IS optlonally substltuted

R 10
Whef%tf@ %ﬁt'ena'l@ugﬁmgt@ptsu%tauw a’ﬁ‘@ERP%'V S\wﬂ%tﬁufad once or more by a
substaneﬁhﬁdéﬁen@entW se‘lbdtéij @&hltm@bby c§rh’di§thgtdﬂh og@ﬁ haxb, cyano, halo,

s - N

ntro gr pRiael é‘tPSBWWo@é’ﬁ’ a'km@wer@'kvw' e 2lyryygargony!, amino,

sulfuathelbblﬁylonété@e?élbéikw tituted by oxo, when R,
Rois 3-oxa-]l-aza- Sp Ir%bwpql nonan 2-

Wherfyra tfmpﬂoeﬁﬁv.sahﬁqtvtyd substituants aie opigRailIsHBRRytEd once or more by a

subsﬂﬁéﬁﬁﬁﬁéﬂ@hderﬂly@%‘l&i’é@ﬁ‘ém tﬁ@ér@hﬁ cOndisling B hYJJrOQérﬁ &xo, cyano, halo,
1, ]triazol i mdazolidin t etrazol

nitro %Npmllmh@}eqﬁyh@*@r a\me%er alkyenyl, @vp@rfdj(ynyil. garpgnyl, amino,

su|fu9nfyblea|ﬁin| b{etéﬂéb%lbélkw Iby hydrogen oxo, methyl,
acetyl, 1so roxy, formc acid

Whergin Higi opé@w@ E?tﬁ@@ﬁwmtmtweapﬁami Substi{eted once anmore by a
subsﬁM@ﬁttlhééct@i\Bént@nse%cgé& SR tﬁH‘&oGﬁ céﬁb"ls?m@ébﬁ?dlrbﬁéﬂi‘to&o cyano, halo,

I ndepen sel ected from roup consisting o

f
nltrowyaptwaw supstiofd epalomgr AR e Jowar aeynylafacpenyl. amino,

su|fupeyyggg|)d,| héi&ioBfsloalMiedfii N the optionally substituted
substituents are optionally substituted once or nore

Whesjn the cpljpaally subsiitutes gebsivrni a7 optiprabl substitéiasi oRge or more by a
subsBluBMAINGEPER bty @ lekted WdHh BRESouP Eoritiihg dfhiidfogen, oxo, cyano, halo,

nitro or oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino, sulfur, cycloalkyl,

heterocycloalkyl, aryl;

The optional substituents on R3 and R, are one or more substituents independently selected
from the group consisting of hydrogen, oxo, cyano, halo, nitro or optionally substituted oxy,
lower alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino, sulfur, cycloalkyl, heterocycloalkyl,
aryl;

Wherein the optionally substituted substituents are optionally substituted once or more by a
substituent independently selected from the group consisting of hydrogen, oxo, cyano, halo,
nitro or optionally substituted oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino,
sulfur, cycloalkyl, heterocycloalkyl, aryl;

Wherein the optionally substituted substituents are optionally substituted once or more by a
substituent independently selected from the group consisting of hydrogen, oxo, cyano, halo,



substituted oxy; Werein the optionally substituted

substituents are optionally substituted once or nore
whygooa/03wabst i t uent i ndependently sel ected fronPtt@P2003/011848

group consi sting of hydrogen or optionally

substituted | ower alkyl; 3.158-conpound of fornula Ila,

or a pharmaceutically acceptable salt or ester

thereof R"'OR51N—-~5,;"1 N R YR/ R6 lla

v, S5 R0 il SR A Bt oo

heterdcytidalkyl| anyl; nyI 2, 4 di one, opti onal |y substituted once
or twice by a | ower al kyl group. 4. A conpound of
formula 111, or a pharmaceutically acceptable salt or
The optidrest smtksaatwofs on Ry ancha:arg oRe 2r RioTe spbsiituepts indggandently selected

v P B RGPy o BBt o

ower Bk Vivos ity oyl Jowenadiyatyb cathony eycicaliah bRt RIpaIKYL ryl imino,
oxim 2- met hyl propoxy, 2-propoxy. R 5 and R 6 are

S ndependently selected fromthe group consisting of
Wheré}ndh@gﬁtmnaﬂwlswushmmd substituenta@ee gptionslly substitwtrsienee or more by a

subst I.ée grgilgp%g}ee tlY ﬁgeé?e& fr%% tﬂgtg?&pfcfoﬂg]sﬁﬁEoﬁ?ﬁF@eﬁ%go, H@roxyl,
cyano, halo, nitro or optionally substituted oxy, lower alkyl, lower alkyenyl, lower alkynyl,
carbonyl, amino, sulfur, cycloalkyl, heterocycloalkyl, aryl;

Wherein the optionally substituted substituents are optionally substituted once or more by a
substituent independently selected from the group consisting of hydrogen, oxo, cyano, halo,
nitro or optionally substituted oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino,
sulfur, cycloalkyl, heterocycloalkyl, aryl;

Wherein the optionally substituted substituents are optionally substituted once or more by a
substituent independently selected from the group consisting of hydrogen, oxo, cyano, halo,
nitro or optionally substituted oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino,
sulfur, cycloalkyl, heterocycloalkyl, aryl;

Wherein the optionally substituted substituents are optionally substituted once or more by a
substituent independently selected from the group consisting of hydrogen, oxo, cyano, halo,
nitro or oxy, lower alkyl, lower alkyenyl, lower alkynyl, carbonyl, amino, sulfur, cycloalkyl,
heterocycloalkyl, aryl;

2. acompound of formula ll, or a pharmaceutically acceptable salt or ester thereof,

R'1 O



the specification. 6. A nethod of inhibiting chenokine
receptors or of reducing inflammation in a subject
W@ 200e/03779% mamal , especially a human) in need pET/BP2ON3/011848
treatment which nmethod conprises admnistering to
sai d subject an effective ah®lnt of a conpound
according to claiml, or a nethod of treating any of
t he above nentioned conditions, particularly a method
of treating an inflammatory or autoi mune di sease or
condition, e.g., multiple sclerosis or rheumatoid
Whergin tis, or alleviating one or nore synptons of any
R’y isoiX'1FRG above nentioned conditions WO 2004/ 037796
PCT{ EP2003/ 011848 - nmpound accor,
whela ki 2Pk A Stey e BRSSP A e - -
S-, -Nt8-Ni, DDINROBINR-EEE3NT=Ck, -NLiS-nCk amgpiog iR agent or for
use in the preventi on, anelioration of tr8atnent of
any di sease or condition as described above, e.g., an
WheiH Rl DR ¥e Q6 hetaih befdr@deiingddi sease or condition; A
phar maceuti cal conposition conprising a conpound
according to claim1 in association with a

R'10 |§’ bAé BRMBLE slﬁb%ht'u}éntéqﬁcﬁpbﬁ@érﬂly@ble@%ﬁtfrdm théagrb?;lﬁi&onsi‘stlgg of
for use as an rmrunosu pr nt or anti-infla
nydraggantaia;or aphoRall SURSRHEN SREORN: FT8H0. BateioruioaIkE Ang A
treatment of any di sease or condition as descri bed
an aut oi mmune or . inflammtory disease or

above, e.qg.
whenJnisi -GV Ry RE M IS SUBSHHIEIPYR% 0T HitiN Po=ENDm 1
when'Fih fsheN- W@@Wl@k@ﬁrogeﬁem canent for use as an

nmunosuppressant. or f| anmat ory agent or for
Whe"d%e'ﬁ‘n“‘t: -Ronoey eorf$ PB’f'P"a"bﬁ‘étﬁ“Bﬁteé’c‘%W P98 eat nent of

any di sease or condition as descri bed above, e.g., an
toi mune of inflammtory disease or condition. 7. A

Whe"p‘? ot8eNC o of nl-NiRep dha G BAMds sebtiBRBINEXBE f or nul a
when! R’b% N R’ Q@V eL-N-RPRINIS opﬁ%ﬁl@%stnﬁﬁ%éﬁ?ﬁ pRAdiHRES

stanti al as herei nbefore ‘described
'm'daEQMWYJ)WHP"q*@f' dPeRbEiNog t he Exanpl es.

when R’y is -N-C-R’10 or -C-N-R’4q, R’y is substituted by hydrogen, methyl, benzyl, acetyl,
oxo, dimethylamino, isopropyl, hydroxy, formic acid ethyl ester.

when R’y is -N-8-R'yp or RS-N-8-R',; the S atom or atoms are substituted twice by oxo.
when R’; is -N-S-R’y or R'WS"}"&R'm ,R’40 is optionally substituted methy!.

when R’y is -N-S-R’y or R'WS-ITPS-R‘ R'1o is optionally substituted by hydrogen.

10’
when R’y is -N-S-N-R’y, the S atom is substituted twice by oxo and the N atom is
independently optionally substituted by methyl.

when R’y is -N-8-N-R’;o, R’y is hydrogen or optionally substituted methyl, imidazolyl,
thiazolyl.

when R'; is -N-S-N-R'yo, R’y is optionally substituted by hydrogen, methyl, acetamidy!.

when R'; is -CZC-R'yo, R'y0 is optionally substituted methyl, isopropyl or piperindinyl
when R’y is -CZC-R’yo, R'yo is optionally substituted by hydrogen or amine
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when R’ is -C=C-R's, R4 is optionally substituted piperidiny!
when R', is -C=C-R'so, R’y is optionally substituted by hydroxy, methyl.

HJLm
. . _ LA
when R'; is -N-C-S-R’;, the C atom is substituted by =N-C=N or

when R’; -N-C-S-R’y, R'10 is optionally substituted methy!

when R’q is -N-C-S-R’q, R’y is optionally substituted by hydrogen.

when R’; is -C-R'; the C atom is optionally substituted by oxo,

when R’y -C-R'y, Ry is 3-0xa-1-aza-spiro[4.4]nonan-2-one, hydroxy, optionally substituted
pyrrolidinyl, morpholino, piperazinyl, formic acid methyl ester, [1,2,4]triazol, imidazolidinyl,
tetrazolyl, -N(CHj;)-OCHjs or methoxy.

when R, is -C-R'40, R'y0 is optionally substituted by hydrogen, oxo, methyl, acetyl, isopropyl,
methoxy, hydroxy, formic acid methyl ester, dimethylamino or ethanone.

The optional substituents on R’yo are one or more substituents independently selected from
the group consisting of hydrogen, or optionally substituted oxy, lower alkyl, carbonyl, amino;
Wherein the optionally substituted substituents are optionally substituted once or more by a
substituent independently selected from the group consisting of hydrogen, or optionally
substituted oxy; |

Wherein the optionally substituted substituents are optionally substituted once or more by a
substituent independently selected from the group consisting of hydrogen or optionally
substituted lower alkyl;

3. A compound of formula lia, or a pharmaceutically acceptable salt or ester thereof,

R", QO RS

\(?«v@

R2 R7
R6

ia
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Wherein
R"1 is —NR"11R"12
Wherein —NR”;1R";2 collectively represents imidazolidinyl-2,4-dione, optionally substituted

once or twice by a lower alkyl group.

4. A compound of formula lll, or a pharmaceutically acceptable salt or ester thereof,

R, o

R’y
n

Wherein R’ is as herein before defined.

R’; and R’; are hydrogen, cyano, halo, butadienyl, methoxy, ethoxy, 2-methoxyethoxy,
morpholino, trifluoromethoxy, 2-methyipropoxy, 2-propoxy.

R's and R’g are independently selected from the group consisting of hydrogen and lower
alkyl, acetyl;

5. A compound according to claim 1 selected from the examples 1-113 as disclosed in

the specification.

6. A method of inhibiting chemokine receptors or of reducing inflammation in a subject
(i.e., a mammal, especially a human) in need of such treatment which method comprises
administering to said subject an effective amount of a compound according to claim 1, or a
method of treating any of the above mentioned conditions, particularly a method of treating
an inflammatory or autoimmune disease or condition, e.g., multiple sclerosis or rheumatoid
arthritis, or alleviating one or more symptoms of any of the above mentioned conditions;
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a compound according to claim 1 for use as a pharmaceutical, e.g. for use as an
immunosuppressant or antiinflammatory agent or for use in the prevention, amelioration or
treatment of any disease or condition as described above, e.g., an autoimmune or
inflammatory disease or condition;

A pharmaceutical composition comprising a compound according to claim 1 in
association with a pharmaceutically acceptable diluent or carrier, e.g., for use as an
immunosuppressant or anti-inflammatory agent or for use in the prevention, amelioration or
treatment of any disease or condition as described above, e.g., an autoimmune or
inflammatory disease or condition, or

use of a compound according to claim 1 in the manufacture of a medicament for use
as an immunosuppressant or anti-inflammatory agent or for use in the prevention,
amelioration or treatment of any disease or condition as described above, e.g., an

autoimmune of inflammatory disease or condition.

7. A process for the preparation of a compound of formula I.

8.  All novel compounds, methods, processes and uses substantially as hereinbefore

described with particular reference to the Examples.



