WO 2006/066778 PCT/EP2005/013460 Case 22887 Novel
heteroarylacetamides The invention is concerned with novel
heteroarylacetamides of formula (1),

woRHIHQMI(R)-R-CH2-C(O)-N(Ra)(Rb) (1) 5 wherein R'jg-hydsoganas
Cl-6 alkyl; Rbis Rb-Rb2, wherein Rbl is aryl or heteroaryl, said aryl and

Q—%ﬁﬁ%@%aryl being optionally substituted by one or more substituents
independently selected from 10 th(lahgroup consisting of C1.6 alkyl and
halogen, and Rb2 is aryl, heteroaryl or heterocyclyl, said aryl, heteroaryl
and heterocyclyl being optionally substituted by one or more substituents
independently selected frompbeigratp cansistingef Cl-6 alkyl, C2-6
alkenyl, C2-6 alkynyl, CI-6 alkoxy, halogen, cyano, nitro, amino, mono 15
or di-C1.halkylstbstiutadeaminathydedkytelvadrioxyta@idesalk§dymula {1},
aminocarbonyl, mono- or di-C|-6 alkyl g;gﬁ)stjtuted in gﬁg yl, halo
C1.6 alkyl, CI-6 alkylsulfonyl,R(lla‘-(é%ﬁé}f5 ﬁﬁy?%i@%\k@pﬁp : ;mino Cl.6
alkyl, mono- or di-C1.6 alkyl substitutegI amino C1.6 alkyl, aminosulfonyl
and mono- or di-Cl-6 alkyl substituted |)nino sulfonyl, 20 and one or two
carbon atoms of said aryl, heteroaryl and heterocyclyl being optionally

>replaced V\‘ffﬂ‘?rﬁlﬁarbonyl group; or Ra and Rb, together with the nitrogen

atom to which they are attachec{ fPrm heterocyclyi-A-Rb3, wherein said
heterocyclyFis SgNSRER) SUbstiftted by halogen or C1.6 alkyl, and
YN/1.9.2005 WO gpg%g/o 6778 PCT/EP2005/013460 -2 A is a bond, -0-
or C1.6 alkyfen® Whéreiy $A&™ CH2- is optionally

R is ary! or heteroaryl, said aryl and heteroaryl being optionally

substituted by one or more substituents independently selected from

C10 “thegroup consisting of C;.¢alkyl and halogen, and

R is aryl, heteroaryl or heterocyclyl, said aryl, heteroaryl and
heterocyclyl being optionally substituted by one or more substituents
independently selected from the group consisting of Cy.¢ alkyl, Cz
alkenyl, Cp. alkynyl, Cy.s alkoxy, halogen, cyano, nitro, amino, mono-
15 or di-Cy.g alkyl substituted amino, hydroxy, hydroxy Ci.¢ alkyl,
aminocarbonyi, mono- or di-Cy alkyl substituted aminocarbonyl, halo
C1.¢ alkyl, Cy¢ alkylsuifonyl, Cy. alkylsulfinyl, Cy alkylthio, amino Cy
alkyl, mono- or di-Cy.4 alkyl substituted amino Cy.s alkyl,
aminosulfonyl and mono- or di-C, alkyl substituted amino sulfonyl,
20 and one or two carbon atoms of said aryl, heteroaryl and heterocyclyl

being optionally replaced with a carbonyl group; or

R?® and R®, together with the nitrogen atom to which they are attached, form
heterocyciyl-A—Rbs, wherein said heterocyclyl is optionally substituted
by halogen or C,.¢alkyl, and
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replaced with a carbonyl group, and/or another -CH2- is optionally
replaced with -NR f, and Rb3 is amino optionally mono- or di-substituted
by a substituent 5 independently selected from the group consisting of
w&lifalkyhC2.6 alkenyl and C2_6 alkynyl, or Rb3 is aryl, beterpasyde Gae
cycloalkyl or heterocyclyl, said aryl, heteyoaryl, C3.7 cycloalkyl and
heterocyclyl being optionally substituted by one or more substituents
independenflyisseteateddramdhe ajrdepeiploonsisting-6HE 6 cakyhat2-6
alkenyl, C2.0 ol akomn R0SA SYananBILO AMing, mane- or

di-CI-6 alkyl $u

stituted amino, hydroxy, hydroxy CI-6 alkyl,

aminocarboF@ﬂ%aﬁ%%t-ho‘ll\ng-t’:F‘- alkyl substituted aminocarbonyl, halo
CI-6 alkyl, CI-6 alkylsulfonyl, CI-6 alkylsulfinyl, C 6%3 kylthig, amino CI-6

alkyl; monorigreiog %W&ﬂ@ﬁﬁéﬁ?&fé&é%ﬁ‘bbﬁiﬁlf

%‘W, stituent

aminosulfonylcapehteang sdcdidGietnatiylsulpstitntisd znine: stlfongl.and
one or two C%ﬂ@r? gg@zs_ﬁg[@%iﬁ awyl, heteroaryl, C3_7 cydoalkyl and

heterocyclyl

eing optionally repiaced with a carbonyl group; R’ is

heteroaryl o g’p.nallg{r gps{t:)it%; qLby ong o MErR.sHRSHINeRLSI20,
e

independen
alkyl, and oreteroaud, Carbokiatbms

d&fé ffom the rle#JECO S|stin%of, halo

%en nd g:;..G ted
St MR YO AANERRHG B Pt ShAfy

replaced withya gath@mylegioufiuRetisrakychdtetyaridcordfeterseyeiphsaid
aryl, heteroaryl and heterocyclyl coptianally @gmgg§m%@mw,mm@n,

more substituents independently 25 selected fﬂ%’r{r}t

31

.group consisti f
halogen, CI-6/3IRyPEIY EHBURERY Hnd thief &l ma gb%tfﬁsaggi?g'a%‘r%&
heterocyclyl intyo R Gs dwidrogminor:CiadikphnRf4s fiydre gl spieiigted

alkyl; and prg%gg&%g§’Wm@_§@@§|& QenepalniesallsthieysafiiOC, 6
2006/0667783115’ T/EP2

20 .

RC

Rf

yithio, amm%sé?};%ﬂgrg n_lgno— ot di-C, ¢ alkyl substituted amino C,.
¢ alkyl, aminosuifonyl aﬁd mono- or di-Cy.¢ alkyl substituted amino
sulfonyl, and one or two carbon atoms of said aryl, heteroaryl, Cs7
cycloalkyl and heterocyclyl being optionally replaced with a carbonyl

group;

is heteroaryl optionally substituted by one or more substituents
independently selected from the group consisting of halogen and Ci
alky}, and one or two carbon atoms of said heteroaryl being optionally

replaced with a carbonyl group;

is aryl, heteroaryl or heterocyclyl, said aryl, heteroaryl and heterocyclyl
optionally being substituted by one or more substituents independently
selected from the group consisting of halogen, Cy.¢ alkyl and Cy¢ alkoxy,
and the aryl may be fused to a heterocyclyl ring;

is hydrogen or Cy atkyl;

is hydrogen or Cy alkyl;

and prodrugs and pharmaceutically acceptable salts thereof.
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Further, the invention is concerned with a process for the manufacture of
the above compounds; pharmaceutical preparations which contain such
compounds as well as the use of these compounds for the production of
WO ?no armage eutical preparations. The compounds of formulg £, 856,acMes0
mpounds and inhibit the coagulation 5 factor Xa. These compounds
consequently influence blood coagulation. They therefore inhibit the

'ﬁ?%'-? of %Jﬁmr? Land cancheused o thedreatmanhanrgiosprevantien

fthrom otrc sorders, such as amon F&éthers arterial and ] venous,
ﬁﬁﬁ‘r?fb’d‘é% P&‘é@ﬁa\?@ﬁﬁliﬁ[@rﬁ%ﬁ?%@r’% RS e océm’srve 3|%Se%§e

RAG DY vidiableapginalpéotiigmictanidihiarient o AR apsry
disease, 10 pulmonary embolism, stroke (cerebral thrombosis) due to
atriak-ibrillationof infianimdtien antl-arteripseterosid. ifhieyt Havepnientally

EQ&%‘” efreatment cfgfc&&%%érﬁg%%laqgr&we@&mﬂ alediwithryey
thrombolytic tﬁeragy and restenosr r tra inal coronary
SO I A BP By eC bR L B BERRE

amdriedanenitothef ﬁmbnandewﬁmsmhﬁamqbatbﬁ@wﬁﬁ%ﬁgrtérm

RhemedialysispatienisnFtannbibiioes: éﬂ&m&%mam@y&ew@aﬂ of
a coernatlo therap with an antlco % thth a different I'g] Seas

ACHSAGr WO Bia eCé%lrrlé’gafrlon in c?f%rovrrlftﬁaxt’h%m Olyiic agent.
Fuithenapranthbse, mpmahav@eh%ﬁééeerptﬁ%&be@ﬂe%d

RE@%%E}E&H%E@%&@%%%}:%E@M@@@ Theyeforepaleathéivisedadaniitumnanent cf>f
nts. 2Q Other inhibit tor or
tﬁ%ufﬁheﬁs ocrroéﬁ?rass 5r?n§|on 3‘1% rom ?ga\%tggf Y‘A?hldeg%é%&tf%%ﬁg gﬁ‘gf:sreeal%a?t%d
dreoalsasingl swevery ansreriesstiP B ot RyPruSRFLRIGE %4 RORRASABIS™
vpkighhevdnibtifauay adhb armacniagios voraperiiessspgeary improyetm

electiyi tow alr I
TR e

CTPOTINS BIAEILCR TEHIFEHED SR T IBR: EoAgaMGH
fagiRteasgpealsondxhibitimpreittd glrambabtlogicat. propbrtimore, these
8?"‘?&!&95 t0. QiR gompeunds alieRthh g@%ﬂﬂ&ﬁ%ﬂeﬁ”ﬁﬁwding to

aspect there Is provided com oun of formula (1)
e (ORI
Other inhibitors of factor Xa had previously been suggested for the inhibition of the
formation of thrombi and for the treatment of related diseases. However, there is
still 2 need for novel factor Xa inhibitors which exhibit improved pharmacological

properties, e.g. an improved selectivity towards thrombin.

The present invention provides novel compounds of formula (I) which are factor
Xa inhibitors. The compounds of the present invention unexpectedly inhibit
coagulation factor Xa and also exhibit improved pharmacological properties

.compared to other compounds already known in the art,
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(1) 5 wherein Ra is hydrogen or CI-6 alkyl; Rb is Rb'-Rb2, wherein Rbi is
aryl or heteroaryl, said aryl and heteroaryl being optionally substituted by
one or more substituents independed#ly selected from 10 the group
consisting of Ci.6 alkyl and halogen, and Rb2 is aryl, heteroaryl or

Addstgrooydirsaigarylhdete pand-anshhsierasye-heing pptionally

substituted by one or more substituents independently selected from the

group consistipg Q. nealkyt. £2,6catkenyir G260 alkynyl, C,.6 alkoxy,

halogen, cyano, nitro, amino, mono 15 or di-Cl-6.alkyl substituted amino,
hydro2y, hydroxy C1.6 alkyl, amir_\t(?s:arbonyl, mono- or di-Ci-6 alkyl
substituted aminocarbonyl, halo C1.6 alkyl, Cas alkylsulfonyl, C]-6
aikylsulfinyl, CI-6 allcylthio, amino Cis alkyl, mono- or di-Ci.6 alkyl
substitﬁ{gge%nino Cis alkyl, aminosulfonyl and mono- or di-C1-6 alkyl
substituted amino sulfonyl, 20 and one or two carbon atoms of said aryl,
heteroafyl dhBy AEETOE) Iyt %@fﬁg optionally replaced with a carbonyl
group; or Ra a\gd Rb., together with the nitrogen atom to which they are

attache® foérh HelerGEyeipl-A-Rb3, wherein said heterocyclyl is optionally

substituted by halogen or C,.6 alkyl, and 25 A is a bond, -0- or C1.6
alkylene whe¥ginmyher 1@t ayoptidratly areldiaceshwyithetng agsiamyligroup,
and/or anoth@lstkh iSyQRtiQnalY - £aRIBeR Mith s NBnARd - 30: RS,
amino optiopally mono- ,or,dl-s;%:%stl%iatg ubs |tue(§1t independently
selected frofff B1R G E EHRE Ritirip BARIPEEY B Llkenyl and C2.6
allrynyl, or Rp3 is aryl, heteroaryl, Csa cycloalkyl or heterocyclyl, said aryl,
5 heteroaryR OSWE%HE&WW&‘HMW%&%*@ﬁ%ﬁﬁﬁ‘}/@i}ostituted |

heterocyclyl being optionally substituted by one or more substituents
independently selected from the group consisting of C, ¢ alkyl, Cy.

- alkenyl, Cy.¢ aliynyl, Cy.s alkoxy, halogen, cyano, nitre, aminc, mono-
or di-C; alkyl substituted amino, hydroxy, hydroxy Cy.¢ alkyl,
aminocarbonyl, mono- or di-C, ¢ alkyl substituted aminocarbonyi, halo
Cy.¢ alkyl, Cy alkylsulfonvi, C, ¢ alkylsulfinyl, C,.¢ alkyithio, amino C,
alkyl, mono- or di-C,.¢ alkyl substituted amino C,.¢ alkyl,

- aminosulfonyl and mono- or di-C,.¢ alkyl substituted amino sulfonyl,
and one or two carbon atoms of said aryl, heteroaryl and heterocyelyl

being optionally repiaced with a carbonjrl group; or

R* and R®, together with the nitrogen atom to which they are attached, form
heterocyclyl-A-Rba, wherein said heterocycly! is optionally substituted
by halogen or C. alkyl, and

Alsabond, -O- or Cy. alkylene wherein one ~CHj;- is optionally
replaced with a carbonyl group, and/or another ~CH;- is optionally
replaced with -NR"-, and
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by one or more substituents independently selected from the group
consisting of C.6 alkyl, C2.6 allcenyl, C2.6 alkynyl, C I-6 alkoxy, halogen,
cyano, nitro, amino, mono- or di-Ci-6 alkyl substituted amino, hydroxy,
hydroxy C1.6 alkyl, aminocarbonyl, mono- or di-C1.6 alkyl substituted 10
aminocarbonyl, halo C,.6 alkyl, Ci.6 alkylsulfonyl, C1.6 alkylsulfnyl, CI-6
alkylthio, amino C.6 alkyl, mono- or djtCl-6 alkyl substituted amino Q. 6
alkyl, aminosulfonyl and mono- or di-C1.6 alkyl substituted amino

sulfonyl, andsone or two..carbon atoms of saj | eroav, G3.r
cycloallryl %ndshaé?ér}%g gloﬁ%gir%o%%tigﬁ%I)%Ilr!é%%%éd ithS a %zlarubonyl 15
group; R’ i?ﬁéﬂéﬁé&@?b’é;ﬁ@ﬁ‘éﬁvmﬁm% BRPefeEChfore sibstrsents

independegibyrselacted. freitarifle @roup consisting of halogen and Cl -6
alkyl and one or two carbon atoms of said heteroaryl being optionally

rep(ljace(il vr\:ﬁh a 9@'1%’9&%%?919 gg_?@ﬁ@lﬁ&@&i,}?@éﬁ{@@ml %ﬁd{)@ﬁﬁ[ocyclyl,
said aryl, heteroaryl and heterocyclyl. optionally being substituted b

or more suB%ﬁfﬁéﬁ%S 'ﬁ‘ﬂ@b%%%%%ﬁﬁ}%gle %5?5&4 (l)rgr?lﬂ%go fou Sﬁ i‘gﬁ%fz%‘,% C(?)f
halogen, Chi6calkyt adeCRB IS i ndapeife iy SHREEHE RIS el 808P
heterocychgisgiiRes ISy diagen plRFiatyl aRonR & Bykogem e, 6
alkyl; and prodrugs and.Rharinaceuicallv-aceapiabisalia hereohy aroxy,

wherein the term aryl” means a phenyl or a naphtgﬁl(clcgro ; the term
"heterocycljParasa ks b atBHRSGR HBHb BV -G ctic raefiais Br s 5t it ee
to eight ringratasesrinayhiskote el inglaybmiars Getetodiolinsyl3Cs-s
selected frag; 0, O S(Q), NBELSJbS. 30 IEOLEIEM 002 hino C..
remaining ring atoms being GC; the term "he\z)ﬁr ar%ge%ngtatrqonoc%chc
or bicyclic I‘Iﬁaﬁélaﬁ?lﬁ%‘l PSR "éQ’éi‘i fOne Aronfatic fing
containing euéytyiondraiee thegarbon atoms of said aryl, heteroaryl, Cs_y
cycloalkyl and heterocyclyl being optionally replaced with 2 carbonyl

group;

R®  is heteroaryl optionally substituted by one or more substituents
independently selected from the group consisting of halogen and Ci¢
alkyl and one or two carbon atoms of said heteroaryl being optionally

replaced with a carbonyl group;

R?  is aryl, heteroaryl or heterocyclyl, said aryl, heteroaryl and heterocyclyl
optionally being substituted by one or more substituents independently
selected from the group consisting of hﬁiogen, C, .5 alkyl _and C;.¢ alkoxy,
and the aryl may be fused o a heterocyclyl ring; |

R®  is hydrogen or Cys alkyk

R s hydrogen or C;.¢ alkyl;

and prodrugs and pharmaceutically acceptable salts thereof;
wherein

the term “ary!” means a phenyl or 2 naphthy! group;

the term “heterocycly!” means non-aromatic mono- or bi-cyclic radicals of

three to eight ring atoms in which one or two ring atoms are heteroatoms



heteroatoms selected from N, 0, and S, the remaining ring atoms being C,
with the understanding that the attachment point of the heteroaryl radical
will be on an aromatic ring. According to a second aspect, there is
provided a process for the manufacture of compounds of formula (I) as
defined above, comprising ia) conv?rting compound. XXIll k~Y, NHN O

_C.-

RO XXIII' to compound XXTV X,Sr~OH O HN MV R by saponification,
and i-b) couppling compound XXIV with an amine HN(R)(R) to obtain.
compound XXV N O / N~N(RO)(Re) HN R XXV -3d- or ii) reacting

compsimtdbomit, an arsling, fliR R R)iiQ.ORIaIN GRPOLNS XXV,
wherein both X and 'f are CM or both K and Y are N or Xis N and Y- is
CH, Fiﬁ%aﬁﬁér{ﬁﬁ%raé?WI%ﬁ%ﬁlga, Rb and Rd are as defined above.

Accoiding to a third aspect, there is provided compounds as defined -
abové%,l?/\?ﬁ%ﬁ heteroaryl" means a monocyclic or bicyclic radical of 5 to 12 rine

‘ t=g
atoms having at least one aromatic ring containing one, two, or three ring

heteroatoms selected from N, O, and S, the remaining ring atoms being C, .

with the understanding that the attachment point of the hetercaryl radical
will be on an aromatic ring.

According to a second aspect, there is provided a process for the manufacture of compounds

of formula (I) as defined above, comprising

1-a), converting compound XXIII

x"‘\/\}q’yo‘
}:N U R
HN

" C

to compound XTIV

e
=N
HN o

e/ O XXV
R

by saponification, and -

-i-b) couppling compound XXIV with an amine HN(R"(R®)
to obtain compound XXV

LY
X7 jN N{R2}(RY)
HN#N ,2]/

Wi
R XXV



manufactured by a process as defined above. According to a fourth
‘aspect, there is provided pharmaceutical compositions comprising a
compound as defined above and a pharmaceutically acceptable excipient.
According to a fifth aspect, there is provided compounds as defined above
for use as therapeutic active substances. According to a sixth aspect,
there is provided compounds as defined above for use as therapeutic
active substances for the treatmen;and/or prophylaxis of diseases which
are associated with the coagulation factor Xa. According to a seventh
aspect, there is provided a use of compounds as defined above for the
preparation of medicaments for the therapeutic and/or prophylactic '
treatment o;cgmg&ammmmmmmanﬁmtmgé atio R Fetor
Xa. Unless otherwise indisated, the following definitions are set forth to
illustrate and G&FHe the meaning and scope of the various terms used to

describe the invention hetgein. The term,'halogep’. or: 19" Meansy i
fluorine, €ATEHREHY %ﬁ%%@lﬁ@? O%hr}fﬁli%?%ae%&%gr%é nd bromine
being prefér®ids avthfuor iyt FIoRNErBdingrhtdAs et AR WO
2006/066778 PCT/EP2005/013460 -4 The term "C1:6 alkyl", alone or in

combination with other groups,.means a, branched, or str th hai

Acsvate t A1) FAEREET, MR e 9 i SR am ThEE tepmyss e

maifufibereeemplifieckdys sieGheraadioals as methyl, ethyl, n-propyl, isopropyl,
n-butyl, s-butyl, t-butyl. C1.4 alkyl is more preferred. 5 The term "C1.6
alkylene" means a linear saturated divalent hydrocarbon radical of one to

Acesixdegrbion SemseHea bEAHEHE @OXHHS AT STEREH Y BRAVESH  SAIEAI S

cortBbRBdes Simaihe RN S, i amanetivlibnecetiienecipient.
- 2,2-dimethylethylene, propylene, 2-methylpropylene, butylene, pentylene.

The term”halo C1.6 alkyl" means C1.6 alkyl substituted by one or more
Acsariezon B0ffiiferanchaloyerisansmissddeperyedtyscietied fpreufy use as

th_egarl%ﬂgc%%gsg{mgtgcgjlorine, fluorine and bromine. CF3 is preferred.

According to a sixth aspect, there is provided compounds as defined above for use as
therapeutic active substances for the treatment and/or prophylaxis of diseases which are

associated with the coagulation factor Xa.

According to a seventh aspect, there is provided a use of compounds as defined above for the
preparation of medicaments for the therapeutic and/or prophylactic treatment of diseases

which are associated with the coagulation factor Xa.

Uniess otherwise indicated, the following definitions are set forth to illustrate and

define the meaning and scope of the various terms used to describe the invention

herein.,

The term “halogen” or “halo” means fuorine, chiorine, bromine and jodine, with
flnorine, chiorine and bromine being preferred, and fluorine and chiorine being

more preferred.
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The term "C3.7 cycloalkyl", alone or in combination with other groups,
means a saturated monovalent cyclic hydrocarbon radical of three to
seven ring carbons, e.g., cyclopropyl, cyclobutyl, cyelohexyl. 15 The term

%&&Ikﬂxy" alone or in combination with other groups, meaps:t€013460
group R'-O-, wherein R' is a CI-6 alkyl. The term "C2-6 alkenyl", alone or

in comblnatlon with other groups, means a straight-chain or branched
hyidrogakbon, resigiiec abom prising ahi okefinievhb nd: «hgvitng tweats six

%n 5}193%‘&1-3 fhass: Qlogmﬁm a%k?f?ﬂﬁ&\fl 120 I 180 C2%n

alone or in_combination with other g

e A e e
hasupgaptwlgmtbnwk sdrlngh aboms, Suchikys ie moethyefyirgsropynyl. The term

"aryl", alone or in combination with other groups, means a phenyl or a

”az%h%gfeg J&Jﬁb' aH%M QM&E&%iln@n@{mrﬁzs;ssg%atxm,of

alone or com on WI er groups, S no tic mo, O{
R e e e e
attmes Greshetdonitrms, @@eaealﬂ@m Rihgleag, @(@W@Wﬁéﬁ@ﬂqg%

Ingﬁgﬁﬂeﬁam&é@ﬁbrﬂwmmamgxmgm&ms being C. The term
heteroaryl alone or combination with other groups, means a 30

mBhoEyEN P Bicyall Famiearhs HT Ry EisH Y RES RiguRTeRE Ofe
argiffatic: W 20 066664 d 8 BRAd EP200ED 34603 ming contstiningfone,

twes Qitbree ring heteraatomsselgcdegfrom N, O; and S, the remaining

ring atoms being C, with the unders anding that the attachment point of

th etero yIrach Ul be on an aromat i1 aelaloN O
alxllj)lllf3 SUbS tltlfféa am?ln\l\i blgin'% rcl-6 #Ea?é%gﬁstltﬁ]ég teg ng o' %; cq);ngl or
comiBirEtaneRRtRSTHEY giotikomtem W@f@éﬁ@&ﬁ@é‘?ﬁ

Whlghc&m@doﬁrlatgctﬁazsﬁmﬁ:%&rﬁerent Cl- 6 alkyl. Preferred radicals for
the chemical groups whose definitions are given above are those

Smfé&aﬂvewme%iaréwmmb;ﬁmmma@fnf@rmqu@ fiessathéorm
pf:g%g]paﬁqgl pérem pttsa ap ?gﬂfé,,ﬁ ddltlon

The term “C;.¢ alkenyl”, alone or in combination with other groups, means a
straight-chain or branched hydrocarbon residue comprising an olefinic bond,

having two to six carbon atoms, such as e.g. ethenyl, 2-propenyl.

The term “Ca.¢ alkynyl”, alone or in combination with other groups, means a
straight-chain or branched hydrocarbon residue comprising a triple bond, having

two to six carbon atoms, such as e.g. ethynyl, propynyl

The term “aryl”, alone or in combination with other groups, means 2 phenyl or a

naphthyl group, preferably a phenyl group.

The term “heterocyclyl”, alone or combination with other groups, means non-
aromatic mono- or bi- cyclic radicals of three to eight ring atoms in which one or

two ring atoms are heteroatoms selected from N, O, or S(O)p, (where n is an integer

from 0 to 2), the remaining ring atoms being C.

The term "heteroaryl", alone or combination with other groups, means a

monocyclic or bicyclic radical of 5 to 12 ring atoms having at least one aromatic
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10 salts. Examples of such pharmaceutically acceptable salts are salts of
compounds of formula (I) with physiologically compatible mineral acids,
such as hydrochloric acid, sulphuric acid, sulphurous acid or phosphoric

W@g&%},@&\;\;g}h organic acids, such as methanesulphonic a%’r/‘gpzoos/msme

p-toluenesulphonic acid, acetic acid, lactic acid, trifluoroacetic acid, citric
acid, fumaric acid, maleic acid, tartaric acid, succinic acid 15 or salicylic

- acids IThedearm Baaabmagﬁﬂﬂsaﬂm apceptabie saltectseiessttl suckngallshe

Compounds of form éi acC rou can.further
form -saits Im%naﬁjzglmsses ampfgs?%fusnuccgz)rsgaa tgs]En Bmﬁka?ﬁe?acéarﬁqtﬁﬁlfﬁef '

- afRe AT AdSalitsIS HEIR Bt RIS KBECa- and

Trimethylammoniumsalt. The term "pharmaceutically acceptable salts"

alBerefers rosodh-salis] noidindditioninaltengs PCdesdnbed wiveve are

D&%ﬁ%ﬁedaﬁ%@mﬁbﬁ{a"%tmﬁ%yﬁdﬁgﬂﬂ@ihﬂ%ihamhssﬂ&em
escrlbed eventhor grgggm&lanc but need no(t:ocgﬁJ(r and that the

g t% r?r are{esa ord1 are
dE‘S rpuo IﬂC|U es mstances W eret e event or CII'CU stance occurs

a oes not. For example, 'aryl group optional
L AR Ay BB Rt B DS RO T B R ot
béhpsespsrificallt eherpdiSadptidrandlissles S|tuat|ons where the aryI group is

substituted with an alkyl group and situations where the aryl group is not
stilstitotediyvificthenl K] grotgynt Phammaecetutidylhcartaptalsie sxtipient”

. ”E%RQSﬁ@n’?ﬁ?@é@?ﬂcﬁ%i%ﬁé%@&ﬂcﬁﬂy@&@?ﬂ@& @aﬁb?ﬂ@é@se&t%pounds of

I’h é‘ g@nera safe n toxm @ caIIy
?IBT SHESIE Camn%‘"iu esr%%ﬁ%len tis acé’eﬁ?a &for
vetec?ma}ghuse asdwelphsteusait shahnateatcaidse widr pramsacisistically
acgephableRxENIRNGAS déﬁﬁ@%bﬁ&@ﬁ@ﬁhﬁbﬁ%lﬁkﬂcﬁﬂ&ﬁlﬁdmﬁ lagludes

one a d more than such excipien /0667.%
S A e e e 0 S RRIROR A E e acia

F@fﬁmraflmcuiffé“hrrfftﬁé ’FP&M@B@?%@%[%@&@)WW%@&&WH@ itustoite or
theoatrangeme rafdadln) aiorhi inspactiae vietspeescisonefis this doners

thatdifier ihe gy gggf@%ﬂwfs;n?gr@mﬁn@ shacenars deiPethmonium

"stereoisomers”. Stereoisomers that are not mjirror images of one
salts such as e.g. Na-, K-, Ca- and Trimethylammoniumsalt. The term

"pharmaceutically acceptable salts" also refers to such salts. Acid addition salts as

described above are preferred.

"Optional” or "optionally" means that the subsequéntly described event or
circumstance may but need not occur, and that the description includes instances
where the event or circumstance occurs and instances in which it does not. For
example, "aryl group optionally substituted with an alkyl group” means that the
alkyl may but need not be present, and the description includes sitnations where the
aryl group is substituted with an alkyl group and situations where the aryl group is
not substituted with the alkyl group.

"Pharmaceutically acceptabie exci?ient“ means an excipient that is useful in
preparing a pharmaceutical composition that is generally safe, non-toxic and
neither biologically nor otherwise undesirable, and includes excipient that is
acceptable for veterinary use as well as human pharmaceutical use. A
"pharmaceutically acceptable excipient” as used in the specification and claims

includes both one and maore than one such excipient.
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5 another are termed "diastereomers" and those that are
non-superimposable mirror images of each other are termed
"enantiomers”. When a compound has an asymmetric center, for

W&é@d@fﬂlg’rz@ a carbon atom is bonded to four different groups; 2Paik9fz4s0

enantiomers is possible. An enantiomer can be characterized by the
absolute configuration of its asymmetric center and is described by the R-

ar@o&%&zﬁ@ﬂﬁﬁﬂﬁmg wdesef cabrlingoldrandsRrelow: or By ibemmanner
in which the., molecu %%&95 3&@%&3@%9&99& ed mta%&qsqs%gz@g%g

as aqextroro atory o Jevorotatory (... as + -)-isomers respectiv
chiFemed ot chprasisthaisiitar WEoTatRECEAN b MEF BoEs H‘ﬁﬂi‘&ﬁre
thereefActixtuieeicomnialning eqisalnpropertions afthe @nantiomessds

~calleda racemic M hn. Eh%ﬁqmgléﬂﬂ%&fﬁ%r@h%@r(&ﬁ@ﬁt@%ﬁ%

one or more asymmetrlc centers. Unless jﬂd ated otherwis

TR S ol At A et C
claimsiseinteraed, forinclagéebifthantiivicaialendntidaddesiardli fssaires,

ra%%ﬂi% oF Riberwise. daerees p-ggk%ﬁ@em@@§aﬁ9cﬁéhﬁr¢§§ﬁ5%ﬂﬂﬁ@@ﬁed b}f

stereo Zmlstry nd the S?Paratlon oI stere isomers.are. gv%llb in d

the S AU T BT TR TR Bar 4 of ﬁg\él{/g%ce Fganic C emlstry o
Ath-edlitioncihavideshf Cyéﬁnlwn@wgé% oK By NeTRRIRGY2) W B the
brﬁﬁﬂ@cﬁﬂé’ﬂﬂ@ﬂ&&ﬁ@ﬂiﬂ@dﬂﬁ@ﬂﬂ@iﬁlﬁgﬁeswbﬁd dinfedes dertainotatory or

compounds of. Fog ) F fe - refe .
mver?tfgﬁa iS5 égm%\F dgv ij'i‘:g?%{ﬁae{ %%%S{mgre%%%gia%% Ig)l?)gﬂt{c?)p g’t{h%ﬁ%t

wifls SHERIPE TR HRIC ﬂﬁéy“&f%“aﬁ SURERS. fofture contarhing cqua
hetespoytlylsAfRbInwherentssaiclheterveyolykis:optichally substituted by
halogen or Ct-6 alkyl, and A and Rb3 are as defined before. The

h‘et%@o&y@&yé@{dzeﬁ@ﬁygwﬁcabﬁoa@m@m|mmpef@zmywqmp'eﬁdiny|
sajdl piperazinyl a&%rweregé%s@ %98?%1@1 xg&@&g&v&%&mﬁwﬂd in

more substltuents In epen enﬁ%/nse lected from the group conS|st|ng of

halbgerraReren endpkgimeipatiaty horRUBLaRAG P a2 AR RTmIHS 2nd
substituted pipeticinyithdriperahiered £yThe pipdridintdyl sdit-pipsztizimeky|

ang piperidinglzyl,being (honded, torAsRD3 2t 4sRSHANIS REPECIRNYt (see

referred. WO 2006/066 PCT/EP2005 466 .
P discussion in Chapte{" 4 of" A%vanceéFgrganic/%%gm%try” 4th edition . March,

John Wiley and Sons, New York, 1992).

While the broadest definition of this invention is described before, certain

compounds of Formula (I} are preferred.

i) A preferred compound of the invention is a compound of Formula N
wherein R® and R®, together with the nitrogen atom to which they are attached,
form he:teroc:yciyl-A—Rb3 , wherein said heterocyclyl is optionally substituted by
halogen or C;.¢ alkyl, and A and R™ are as defined before.

The heterocyclyl of heterocyclyl-A-R is preferably piperazinyl or piperidinyl, said
piperazinyl and piperidinyl being optionally substituted by one or more
substituents independently selected from the group consisting of halogen and Cy.¢
alkyl, especially non substituted piperazinyl or non substituted piperidinyl.
Piperazin-1-yl or piperidin-1-yl, said piperazin-1-yl and piperidin-1-y! being
bonded to -A-R®® at 4-position is especially preferred.
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-7 Ais preferably a bond or C1-6 alkylene.wherein one -CHz- is optionally
replaced with a carbonyl group, and/or another -CH2 is optionally
replaced with -NRf-; in which Rf is hydrogen or C1-6 alkyl. A is more

W(pgg([g/[‘]gp}yabond methylene, ethylene, -CH2-C(O)-, -C(Q)f445:%13460

C(0O)-, especially a bond or -CH2-C(O)- ) Rb3 is preferably heterocyclyl
optionally substituted by one or more substituents independently selected
framy g}efeagm%ﬂaleam Ofi A6 alyk: Gi. 6:aIKOXY, BNt nMPRGAQEd
di C z? cgué Srgtr)T(S]J%%Jtaiendd Of. ég%lééldr 2 E‘Sy%ﬁ%(r}él% r%e%lace}{i With - R{ 5 in

amlnocar 0- or di- aic titut ocarbony

- CwigcalRyls fzzin@@mew@ubfew élsewéﬁlmaﬁﬁﬁw eéoedanzgﬂih?r&ﬂand one

Ot 88 rb0H atums 01210 said;hete Oy Glydsbetiw) optiondtly +EplacEdwith
a carbonyl group. Heterocyclyl for Rb3 is preferably one having a nitrogen

age Brfsge@leaﬁlp%E@F@Eﬁ’ei?”@ﬁh@ﬁdﬂ'@ﬂlﬁﬁ%&e@wr@{@my{lMMQﬂMts |

piperazin rthao nyl, said heteroc ing op mine
RERCA Ty Bl er hone Bl e TR AL R oo
|nG@ﬁén@@ﬁﬂ?lﬁé%ﬂéﬁ%ﬁf?ﬁé’ﬁf@?xd‘&#ﬁ%ﬁbtm 96 AR, C1-6

alk@xyoArBHG], lﬂomﬂnﬁ-d@mjg@kyﬁsatkyitatddsiﬁmmdamm Hmwmmum

hydroxy %agﬁéqadiﬁ éamm@ﬁﬁ E % 9 looa%s};e Qr%'&%“&kﬁﬁg of

aminoc alo C1-6 alky sulfon |, C1-6 alkylsulfiny A’ﬁ
C126 BRG] SRR PP R BIOLa Rt BT

b@Figsoptierlly replased withragearbonyihgroepbéieterocyulylfarRed iy,
mﬁiﬁ&{ﬁiﬁﬁaﬁb{rw&ﬁ{g@'%&QH@%P%&E&E%@ZAM ,hs%c;@ﬂ group

heterocycl oups b bstituted ubstituted
R Ry e

prioféaresicif A stbied @r@mm@r@@mm%ﬁ @ﬁ@:m@&ﬁhéh RECOnIITORd
OfrE&{mléladfltiWEH’d@iﬁﬁﬁti&ayﬂfﬁﬂ@m@cﬂﬁﬁyﬁlﬁﬂkyky&nq Rbyis Rb1-Rb2,
Whei%'rc‘:a ”% Rh2 HERE egbl%? 85%1 AR @Jﬁx}?rﬁéi ool
hy ro refer en said p enyl and pyridy

béing ip@#fanyi &@%ﬂﬁ@ﬁf%@é PrahafeRth,t
se@@ﬁ%ﬂefmmimgrgﬁpum@mmﬁmgyafeﬁieédabw.aaaﬂabwbgemppreferably

optionally substituted by one halogen atom. Rb1 is more preferably

phenvRptignaly SushiitieetRY 836 9FBHBY, piperidinyl or piperazinyl, said
heterocyclyl groups-being unsubstituted or substituted by one Cys alkyl. Especially
non substituted pyrrolidin-1-yl or 1-methyl-piperidin-4-yl is preferred.

i)  Another preferred compound of the invention is a compound of Formula (I)
wherein R* is hydrogen or Cy¢ alkyl, and R? is R™-R", wherein R®! and R* are as

defined before.
R’ is preferably hydrogen.

R®! is preferably pheny! or pyridyl, said phenyl and pyridyl being optionally
substituted by one or more substituents independently selected from the group
consisting of Cy¢ alkyl and halogen, preferably optionally substituted by one
halogee atom. R is more preférably‘ phenyl optionally susbtituted by one or more

same Or different halogen atoms, preferably one halogen atom, especially fluorine.

R is preferably aryl, heteroaryl or heterocyclyl, more preferably heteroaryl or
heterocyclyl, said aryl, heteroaryl and heterocyclyl being optionally substituted by
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30 same or different halogen atoms, preferably one halogen atom,
especially fluorine. Rbz is preferably aryl, heteroaryl or heterocyclyl, more
preferably heteroaryl or heterocyclyl, said aryl, heteroaryl and

W(Egégé?gg&z]gyl being optionally substituted by WO 2006/066;@@,2@05/013 460

T/EP2005/013460 -g one or more substituents, preferably one
substituent independently selected from the group consisting of C1.6

a'&(é%#i%i/&&%s@i@&‘&?%H&Mhb@%&%WJiﬁmﬂamH&?e&%ﬁﬁy@u{y&w@%% or
u

- di-CI-6 alkyl substituted amjin yl, amin fanyl, 0- or.
| di%ﬁ%’%ﬁk‘gﬂ“§Ef6’§’t%t8?§d‘%m¥%‘%ﬁ%hy‘,-%%%‘%SHQ%FLO@ sl Einine

mino su two°carbon atoms of 5
sdidatih hateroasyldnd-hatetseycip séing sptionailytasmredionila
cafaany baroup. Auprefeed anddes Rldspheaybeptionally substit e
by one substituent,selected from-the group censistin -6
R o Ao o oy SR ey
afitéPsulfonyl. 10 Rb2 is more preferably heteroaryl or heterocyclyl
having a ring member nitrogen atom bonded to Rbl, said heteroaryl and
heterstyreyl dusi frer Bptiomany d apsanatboubytsne bb nenrs SissHnystected
indgpemndentysselaatad fihn, thaigralp cansistngudlylafatoisulbodycC, .
Clé1 31"§XLS%|€£Q¥& 3@%{-16 gl Ith{'o, amino C1.6 alkyl, mono- or di- CI.6 alkyl
sdbstituted amino C1-6 a yRYaiminosquonyI and mono- or di-C1-6 alkyl 15
suhstituted amino sulfonyl, and or twp .carbon atoms of said.
e e R o e e
gréap wpdeddar&d huidreary 7ot @%&aqwéhgb@yéﬁemw%ww%ﬁ%ﬁﬁ
ONK BRAWPINFEQEBRAlOMS Rt Rehilfg tyeEMesdSTicHh diseRysicly Lotmidiazalyl,
pytrol razolyl razin rpmidi ridazi pref yLidyl_or
RS e v sy TR e el
RE1-aabThahitiggenh 4, Candlih SaHERRHEN B8 sRARGERT By arnfie’

C uBsdthiyt Darianeaitingt; Gdd Gatkyl twabstitutedoam oG Bl b6 elkadyl and

| M9&&9&{&&1&@!&{3Qbﬁsﬂﬁﬁgm&@mx Qt%gnﬁgt%wryl is replaced with

a carbonyl‘group. 2-oxo-2H-pyridin-l-yl is especially preferred. 25 A

g[%é%%&%%{g&vﬂx forib2. i, 8 mone; exclic helerogyslylbaving one
nitrogen atoms as a ring member such as pyridyl, imidazolyl, pyrrolyl, pyrazolyl,
pyrazinyl, pyrimidinyl, pyridazinyl, preferably pyridyl or imidazolyl, especially
pyridyl. Prefrably said heteroaryl is attached to R™ via the nitrogen atom, and
unsubstituted or substituted by amino C,¢ alkyl or mono- or di-Cy.¢ alkyl
substituted amino Cy¢ alkyl. Moreover, preferably one carbon atom of said
heteroaryl is replaced with a carbonyl group. 2-oxo-2H-pyridin-1-yl is especially

preferred.

A preferred heterocyclyl for R is a mono cydlic heterocyciyl having one nitrogen
atom and, in addition to it, oxygen and/or sulphur atom as a ring member such as
morpholinyl, 1,1-dioxo-thiazianyl, 1;1-dioxo-isothiazolidinyl, 3-oxomorpholinyl.
Preferably said heterocyclyl is attached to R" via the nitrogen atom, and
unsubstituted. In addition, preferably one carbon atom of the heterocyclyl for R®?
is répiaced with a carbonyl group at the position adjacent to the ring member atom
attached to R™, or the heterocycly! for R* has -SO, - as a ring member at the

position adjacent to the ring member atormn attached to R°L
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atom and, in addition to it, oxygen and/or sulphur atom as a ring member
such as morpholinyl, 1,1-dioxo-thiazianyl, 1;1-dioxo-isothiazolidinyl,
3-oxomorpholinyl. Preferably said heterocyclyl is attached to Rb1 via the

- &%gﬁég{%%%om, and unsubstituted. In addition, preferably gfje carhonaiom
of the

eterocyclyl for Rb2 30 is replaced with a carbonyl group at the
position adjacent to the ring member atom attached to Rbl, or the
hﬂ%ﬁm%%ﬂei%a@@e‘a%ﬂé%a@&Mﬂ%ﬁtﬁdﬂ@@i&1 uRQsitinRadiacant

to the [i‘nz%m%t%mr atom attached to Rbl WO 2006/066778 :
Pé*ﬁ@ﬂ O5/T3%6D -9 iii) Another preferred compound of the invention

is a compound of Formula (1) wherein R is hydrogen. iv) Another
preferrdBogorhBEREE O F te fisheioh s <y SBiR AP B RBRM Al grmue (D
whieteiin R ismeanayciiclie tietend auihavingr agritrogers addm andfbnaatom
Sggp&%ﬁ%’a@r@%ﬂi@@&q},ecm%lﬁ,t?m%gﬂ %%a%@?,@yﬁaﬂﬂﬁﬁ%c}w&onﬂ

triazoly], tetrazoly|, pyridonyl. Triazolyl is especially preferred. v) Anot
pretaPed BSREIHRPET HE Invention is a compound of Formula (1)
wherein Rd is aryl, preferably phenyl, or heteroaryl, preferably thieny],
pV?idylWﬁhﬁf&Wf%@e&é&%B?%@ﬁ%‘gaﬁﬁ%’rﬂ%‘l’%ﬁcﬂ FEterBaRH Heifigna'= (U
ophenat\RSihstituiedenp i Plongloprhete sups tieémedypieferdllyraheor
SUbs| I n ciedifrom, therieypeonsisting ef-halogen,
ClIIJ]%%all k}é‘ﬁ@g;%;ggﬂg %?I%))%S%{.?gﬁeferred arﬁ%‘or Rd js thr;é sutstitg%y
OB BB TR B e SRS ET AR PRt PR Rreed tromm
chiterineup 4cehistiophérsiisespecially prafdmedipreferred heteroaryl for
Rd is thienyl, pyridyl or indolyl, said heteroaryls being 15 optionally
substifisted byybice Kalogen htos Suchidy fluotinlegbrominepchivriverine,
Pislsrablycsionne. Srehiroriiophen diglisaenacially pielenederred.
Particularly preferred compounds of the present invention are:

5 2: A TERRSHSI M e SRRy A ROISERspaeag e,
NePipRaly. s B SRR RAISAS R Iy R AR EBR e BT BEN za

Mielgerably chlorine. 5-chloro-thiophen-2-yl is especially preferred.
4-Chloro-N-{4-[2-(4-cyclohexylmethyl-piperazin-1-yl)-2-oxo-ethyl]-thiazol-2
-Whrticularly preferred compounds of the present invention are:

er

[4-(2-[1,4']-Bipiperidinyi-1'-yl-2-ox0-ethyl)-thiazol-2-yl}-4-chloro-benzamide,

N-{4-{2-{4-Benzyl-piperazin-1-yl}-2-oxo-ethyl}-thiazo}-2-yl}-4-chloro-benzamide,

4-Chloro-N-{4-[2-(4-cyclohexyimethyl-piperazin-1-yl})-2-oxo-ethyl] -thiazol-2-yl}-
benzamide, ,

4-Chloro-N-(4-{2-[4-(2-morpholin-4-yl-ethyl)-piperazin-1-yl]-2-oxo-ethyl}-
thiazol-2-yl}-benzamide, :

4-Chloro-N-{4-{2-0x0-2-[4-{2-0x0-2-pyrrolidin-1 -yl-ethyl)-piperazin-1-yl]-
ethyl}-thiazol-2-yl)-benzamide,

4-Chloro-N-(4-{2-0x0-2-{4-(2-0x0-2-pyrrolidin-1-yl-ethyl}-piperazin-1-yi]-
ethyl}-thiazol-2-yl)-benzamide,

4-Chloro-N-(4-{2-ox0-2-[4-(2-ox0-2~-pyrrolidin-1-yl-ethyl}-piperazin-1-yi]-
ethyl}-thiazol-2-yl)-benzamide,

4-Chloro-{4-{2-{4-cyclopentyl-piperazin-1-yl}-2-oxo-ethyl]-thiazol-2-yl}-
benzamide,”
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benzamide, 25 4-Chloro-N-(4-{2- [4-(2-morpholin-4-yl-ethyl)-piperazin-1-yl]
-2-0xo-ethyl}- thiazol-2-yl)-benzamide,
4-Chloro-N-(4-{2-o0x0-2-[4-(2-0x0-2-pyrrolidin-l-yl-ethyl)-piperazin-1-yl]- 30

w&RWsthiagol-2-yl)-benzamide, PCT/EP2005/013460

4-Chloro-N-(4-{2-ox0-2-[4-(2-0x0-2- pyrr%dln -l-yl-ethyl)-piperazin-I-yl]-
ethyl}-thiazol-2-yl)-benzamide, 35
4-LhlaRosNe(e{2-0xQ R difniAoxo-2ymyrralidinnbylpateyd) i p%ﬂ@zzmgyll
ethylHthiazelk2-yl)-benzatidede,
4-Chloro-{4-[2-(4-cyclopentyl-piperazin-1-yl)-2-oxo- ethyl] -thiazol-2- yI}
benzhipieta!- 46l W& SouBIoBe7 e PETEPL B0 18460! -3 pxo-ethyl

4 BHsHAN (Pi&Emorpholin-4-yl-2-oxo-ethyl)-piperazin-1-yl}-2-oxo-
e%rﬂh'aﬁo 22y} bwfm%%@gm bl Lzoc%fg,;m%ugygawl yil-2-

A{ TRReR Axo-ethyl] - thlazol 2-yl}-benzamide,
4- Chloro N-[4-(2-{4- %2 -(4-methyl-piperazin-I-yl)-2-oxo-ethyl]- plperazm 1-yl}

-24-Ctdeetiyl] 4 a6l 2yl ddenzapeitdn 10ylcarbamoyl)-methyl] -piperazin-1-
4 ﬂh%mﬁ%@%ﬁlﬂéﬂhﬂﬂéw@ﬁwn 4- yIcarbamoyI) methyl] piperazin-|

oo s RGN KR WL,
y@_ﬁﬁswgé i S B

0X0-€ azol- - enzamlde 15
4-CigercN44(2:0%0-2- ﬁé [2-(2-exomytealiain Lyhh-aaeilyll: pipetazingg-yl}-
etbyhithidzolt2-yl]-benzanidde,
3- Fluoro 4-methoxy- (4 {2 oxo 2 -(2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-

|_ Mﬁm r(f%d:g:o -2-pyrrolidin-1-yl-ethyl)-piperazin-1-
‘ ]-ethyl}-thiazol 2—y) enza

4-Chloro-N-{4-(2-{4-[2-(cyclohexylmethyl-amino )-acetyl] -piperazin-1:yl}-2-oxo-
ethyl)-thiazol-2-yl]-benzamide,

4-Methoxy-(4-]2-0x0-2-[4-{2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-1-ylj-ethyl}-
thiazol-2-y!)-benzamide,

5-Chloro-thiophene-2-carboxylic acid (4-{2-ox0-2-[4-(2-ox0-2-pyrrolidin-1-y}-
ethyl)-piperazin-1-yli-ethyl}-thiazol-2-yl)-amide,

5-Chloro-thiophene-2-carboxylic acid (4-{2-ox0-2-[4-(2-0x0-2-pyrrolidin-1-yl-
ethyl)-piperazin-1-yl}-ethyl}-thiazoi-2-yl)-amide,

2,3-Dihydro- -benzofuran-3-carboxylic acid (4-{2-ox0-2-{4-(2-0x0-2-pyrrolidin-1-
yl-ethyl)-piperazin-1-yl] -ethyl}-thiazol-2-yl}-amide,

4-Chloro-N-{4-{2-0%0-2-[4-(2-pyrrolidin-1-yl-acetyl)- piperazin-1-yl}-ethyl}-
thiazol-2-yl)-benzamide,

5-Chloro-pyridine-2-carboxylic acid (4-{2-ox0-2-[4-(2-0x0-2-pyrrolidin-1-yl-
ethyl)-piperazin-1-yl]-ethyl}-thiazol-2-yl}-amide,

4-Chloro-(RS)-[4-(2-{4-{2-(3-dimethylamino-pyrrolidin-1-yi}-2-oxo-ethyl] -
piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide,

4-Chloro-(RS)-[4-(2-{4-[2-(3-hydroxy-pyrrolidin-1-yl)-2-oxo-ethyl]-piperazin-1-
yi}-2-oxo-ethyl)-thiazol-2-yl]-benzamide,

4-Chloro; [4-(2-{4-[2-({R)-2-hydroxymethyl-pyrrolidin-1-yl}-2-oxo-ethyl]-
piperazin- 1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide, _

4-Chloro-[4-(2-14-{2-((8)-2-hydroxymethyi-pyrrolidin-1-y1)-2-oxo-ethyi]-
piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide,
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(4-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-pi
wg2 h@]}&l?ﬁ?%% PIF

<

4-Choro-N-[4-(2
{4-[2-(cyclohexylmethyl-amino)-acetyl]-piperazin-1-yi}-2-oxo-
ethyl) -thiazol-2-yl] -benzamide, 25
1azol-2- -yl)-benzamide, 5-Chloro-thiophene-2-carboxylic amdzgn%l?my
(4-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-l-yl- ethyl)-piperazin-I-yl]
-ethyl}-thiazol-2-yl)-amide, 30 5-Chloro-thiophene-2-carboxylic acid .
(4s{210%a-2 442(220%0: 2 pymadiHin-kydz.alibid) pipe cazin-kty] Fethythzin-1-
-thyibZob@-yisdmidero 223yl ibsmididmnzofuran-5-carboxylic acid ‘
4-{2-0x0-2-[4-(2- oxo -2-pyrrolidin-| 35
( '%@?‘?’?’ﬁ[ j} ( pgwgﬁ}%?a%r_&wﬁnérhﬁé phenylcarbamoyt]-methyl}-
Kioro f e{Ezoxo -[4-(2-pyrrolidin-I-yl-acetyl)-piperazin-I-y1]-ethyl }-
thigzgl2:ybrhenzamidg, - 4%&!@@@@[@% A CARRVIG RGN -methyl}-

(A 2% Q-2 Arértz 0602 -pyrrolidin-1-yl- ethyl)- plperazm l-yl] -et yI}
-thiazol-2-yl) -amide, 4-Chloro-(RS)- [4-(2-

[2 ﬁﬁﬁﬁeﬂqmtﬁgugyﬁp@nbmﬂwy Pighen ﬂicarbamoyl) methyl]-thiazol-
plﬁéfﬂé"ﬁﬁ-}ilwzb%"é‘ﬁfyl) thiazol-2-yl]-benzamide, 45

ﬁ g&?;@ mmmmm Q% gfﬁ\{%&&éﬁ r«‘.'?l{QJQI'c;YQ]Za&%ﬁ}e&E@laB Reragin-|

4-Chloro- 4 (2 {4 [2 ((R) hydroxymethyl yrrolldln I-yl)-2-ox0-ethyl] 50

pipetazire- Ny §-2¢oxbraihyl) stifiazolbidhdeh £ahidemoyl)-methyl ] -thiazol -
4-23Vilbb@£{¢1(ﬁd{ﬂ4 [2-((S)-2-hydroxymethyl-pyrrolidin-1-yl)-2-oxo-ethyl]-

p'p O% Do nezok Y I sramids. YD 200810857 8
oro ’2 -dimethyl-thiazolidin-3-yl)-2-oxo-ethyl]- plperazm -l-

ylh@n@@‘{q MD@@@@'{"@G&I@@&E@@ deyx& 2-[4-(2-0x0-2-pyrrolidin-1-yl-
4- @WQ@MI{}[QWGEM}(MMQHEFW(M&H yl)-phenylcarbamoyl]-methyl
}- thiazol-2-yl) -benzamide,
5-Methyl-thiophene-2-carboxylic acid (4-{2-ox0-2-{4-(2-ox0-2-pyrrolidin-1-yi-
ethyl}-piperazin- I—yi] -ethyl}-thiazol-2-yl}-amide,

5-Bromeo-thiophene- 2 carboxylic acid {4-{2-o0x0-2-[4-{2-0ox0-2-pyrrolidin-1-yl-
ethyl)-piperazin-1-yli-ethyl}-thiazol-2-yl)-amide,

4-Chloro-N-{4-(2-ox0-2-{4-|2- (Zmoxo-oxazoiidin-3—y1)—ethy1}—piperazin—1-y1}—
ethyl)-thiazol-2-vl]- benzamide

4-Chioro-N-(4-{[5-{2-methanesulfonyl-phenyl)-pyridin-2-ylcarbarmoyl] - methyl}
thiazol-2-yl)-benzamide,

{8)-1-[2-(4-{2-[2-(4-Chloro-benzoylamino)-thiazol-4-yl}-acetyli-piperazin-1-yl}-
acetyl}-pyrrolidine-2-carboxylic acid methylamide,

4-Chloro-[4-(2-{4-[2-(3-methanesulfonyl-pyrrolidin-1-yl)-2-oxo-ethyl]-piperazin-
1-yl}-2-ox0-ethyl)-thiazol-2-yl]-benzamide,

N-{4-[2-(4-Benzoyl-piperazin-1-yl}-2-oxo-ethyl] -thiazol-2-yl} -4-chloro-
benzarmide,

4-Chloro-[4-{2-{4-[2-((15,3R,5R)-3-hydroxy-8-aza-bicyclo[3.2.1]oct-8-y1}-2-0x0-
ethyl}-piperazin-1-yi}-2-oxo-ethyl)-thiazol-2-yl]-benzamide,

4-Chloro-{4-(2-{4-[2-({R)} —é-ethoxy—pyrrolidin- 1-y1)-2-oxo-ethyl]-piperazin-1-yl}-
2-oxo-ethyl)-thiazol-2-yl]-benzamide,
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4-Chloro-N-(4-{ [2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenylcarbamoyl]

-methyl}- thiazol-2-yl)-benzamide, 10 N-{4-[(2".

tert-Butylsulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyl)-methyl]-thiazol-

waéNzAgMero-nenzamide, PCT/EP2005/013460

(S)-1-[2-(4-{2-[2-(4-Chloro-benzoylamino)-thiazol-4-yl]-acetyl}-piperazin-1..

-yI)- 15 acetyl]-pyrrolidine-2-carboxylic acid dimethylamide, 4-Chloro-N-{
A-((3-flunne-2 stfamechiphe pydsdryicartmmoyd)-pretbiydjsthigz atehyl) -
2-yiphenzamidet20} -thiazol-2-yl)-amide,

4 Chloro N- (4 {2-[4-(1- methyl perldln -4-yh)- p|p zm I I] 2 xo eth%/r}1 i

BPERafids 143 GiBsoTe DAt ) pipecads
(4 b%}%} zﬁ z(f%%ﬁy?fé’ﬁ ih-1-yl- ethyl)- plperazm I yI) ethyI

-thiazal: sihiophene-2rearoxylicagid 1y
Eﬁgm! & Y@{@@J@ez éép%rmh%l ethyl)- ;ﬁ)eré%?n- Fiyl] etI%y)I/]1 i

-thlazol 2- yI) amlde 5-Bromo-thiophene-2-carboxylic acid
(4Hf2(e- ﬁk&(@m@ -prpyprididinoiby P 3oro-ethyl} -piperazin- 1-ylj-2-oxo- ethvl)
etHVBZEIﬁeY zinchiproehsphtidzol-2-yl)-amide,

etg %I“ %2 28 ﬁ?ﬁ};nﬁq A A MRERRS-Lah-

methanesulfonyl phenyl)- pyrldln -2- ylcarbamoyl] methyl}-
thmmw){t(@n{zamdes dihydro-thiazol-2-yl}-piperazin-1-yl]-2-oxo-ethyl}-
(Shhiad@-@y{ 224G 8oro-benzoylamino)-thiazol-4-yl]-acetyl}-piperazin-I-y
I) acetyl] p rrolidine-2- carboxyllc Cld lamide
e 71% AR BRI
-p%ge?zzn (’){xo -e |azoI- yll- enzamlde
N-{44d:4 %ﬁagp&laozp&r%ﬂﬁcm@t@m ethyDnibinzobi2erlid-abipro- 45
bangamide -yl}-2-oxo-ethyl}-thiazol-2-yl)-amide,
4-Chloro-[4-(2-{4-[2-((1S,3R,5R)-3- hydroxE/ 8-aza-bicyclo[3.2.1)oct-8-yl)-2-
4-

oxpChloro- thiophene-2-carboxylic acid (1-methyi-piperidin-4-y1)-
piperazin-1-yl}-2-oxo-ethyl}-thiazol-2-yl)-amide,

3-Fluoro-4-methoxy-N!-(4-{2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-ylj-2-oxo-
ethyl}—thiazoi—z-yljnbenzanﬁde,

4-Chloro-(4-{[4-(2-dimethylaminomethyl-imidazol-1-y1)-2-fluoro-
phenylcarbamoyl}-methyl}-thiazol-2-yl)-benzamide,

" 4-Chloro-(4-{[2-fluoro-4-{3-ox0~-morpholin-4-yl)- phenylcarbarnoyl} -methyl}-
thiazol-2-yl)-benzamide,

4-Chloro-~(4-{[4-(1,}-dioxo-[1,2]thiazinan-2-yl)- phenylcarbamoyi} methyl}-
thiazol-2-yl)-benzamide,

4-Chloro-{4-{{4-(1,1-dioxo-isothiazolidin-2-y1)-phenylcarbamoyl]-methyi}-
thiazol-2-yl)-benzamide,

5-Methyl-thiophene-2-carboxylic acid (4-{2-[4-{1-methyl-piperidin-4-yl)-
piperazin-1-yi]-2-oxo-ethyl}-thiazol-2-yl)-amide,

4-Chloro-{4-{2-[4-(4-methyl-piperazin-1-yl}-piperidin-1-yi]-2-oxo-ethyl}-thiazol-
2-yl) benzarmde

5-Chloro-thiophene-2- carboxyhc acid (4-{[2-fleoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl]-methyl}-thiazol-2-yl}-amide,

4-Chloro-N-(4- {2—0x0—2-{4—(pyridin~2—yloxy)'-piperidin—1 -yl]-ethyl}-thiazol-2-yl}-
benzamide,
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ethyl]-piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide, 50
4-Chloro-[4-(2-{4-[2-((R)-3-ethoxy-pyrrolidin-l-yl)-2-oxo-ethyl)-piperazin-1-y
[} 2-oxo-ethyl)-thiazol-2-yl)-benzamide, WO 2006/066778

w Ssddbi2005/013460 -12 IFI-Indole-6-carboxylic acid PCT/Emoosmmmo

(4-{2-0x0-2-[4-(2,0x0-2-pyrrolidin-1-yl- ettlgl) pip erazi n-1-yl] -ethyl }
-thiazol-2 -yl) -amide,
4-Chloro-3-fluoro-N-(4-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-|
5 Hi=btwd}cthimbeh ArhaBerybouide (4-{2-[4-(4-methyl-piperazin-1-y1)-
44@%%4 fP-Gxoxo-ai(b- éiaé@zszlt%n*dirﬂmiﬁea -yl-ethyl)-piperazin-l-y1]-ethyl

ol-2- enz m| .
é?ég h\*;é TSR e erE) s S¥ern
yl? 1azol- -y?]- n}ﬁ benzaml ‘ '
4- @blqa@om\f(?rqzqﬁf{l‘lrﬁétl@?@op%&(B?nmsifbl,@m@f&hym) JrQlidinthyyl)rethy

[]-ppipesazigt) y&:}rﬂat:lﬁycﬂ)ethiazol -2-yl]-benzamide, 15
4-Chloro-N- (4 -[4-(4,5- dlhydro -thiazol-2- yI) piperazin-1-yl]-2-oxo-ethyl}-

izl 2y ae> 3 IR G vl
249@%&%*%@ e ?f?i t e BBt
p%)gi%ﬁ{% %ﬂgpgegé%%@MM@Qk %l' V) 22HUE8s- - (2-0x0- 2H-pyridin-1-yl}-

ashiephEReRycatpn syl scidy(4-420lde, (1 methyl-piperidin-4-y1)-
piperazin-1-yl)-2-oxo-ethyl}-thiazol-2-yl)-amide, 25

5-Chldrocthieihtadl @ecarbbkyiio aidptifap - M}Mb@iﬁ@ﬂwﬁ -dngfyii-
pleérﬁiTﬁZQLﬁl})@ Bﬁ(’éﬂ@fﬁ% thlazol 2- yl) amlde

S)é;g d%ﬁ} %‘ % C a%? igrld 4p¥F)ep£ gziin_-l-yl)-z-

|methylam|nomet yI |m|dazol 1- yI) -2- fuoro phenylcarbamoyl]

-nsetiyb-shiazph ey )-ensanmioe: 4-(Ch|aradéd-4-(2-oxo-2H-pyridin-1-y1)-
[ZPﬂﬂnrhﬂb@mxﬂbmﬂmﬁehH-@;ﬂﬂmMﬁamamsﬂ -methyl}-

5-Chloro-thiophene-2-carboxylic acid (2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-
phenyicarbamoyl]-methyl}-2H-tetrazol-5-yl)-amide.

The compounds of the present invention can be prepared, for example, by the
general synthetic procedures described below.,

General Synthetic Procedures
Abbreviations

BOP: Benzotriazolyl-N-oxy-tris(dimethylamino)}-phosphonium
hexafluorophosphate

BOP-CL: Bis—(2-0X0—3—oxazolidiny‘1)—phosphinic acid chloride

DIPEA: Diisopropyl ethyl amine

DMEF: N,N-Dimethylformamide

EDCI: N- (‘3«Dimetylaminopropyl}-N’-ethyll-carbodiimide hydrochloride

PyBOP: Benzotriazol-1-yl-oxytripyrrolidinephosphonium hexafluorophosphate
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35 thiazol-2-yl)-benzamide, 4-Chloro-(4-{ [4-(1,1-dioxo- [ 1,2]
thiazinan-2-yl)-phenylcarbamoyl]-methyl}- thiazol-2-yl)-benzamide, 40
4-Chloro-(4-{[4-(1,1-dioxo-isothiazolidin-2-yl)-phenylcarbamoyl]-methyl}-

wiNiawals¢-d)-benzamide, 5-Methyl-thiophene-2-carboxylic agtlrpro0s/013460

(4-{2-[4-(1-methyl-piperidin-4-yl)- 14
piperazin-I-yl)-2-oxo-ethyl}-thiazol-2-yl)- amlde 45
4-Ghomrdr{ddnd-methyl-piperazin-1-yl)-piperidin-1-yl)-2-oxo-ethyl}-thia
zol- 2-yl)-benzamide, 5-Chloro-thiophene-2-carboxylic acid (4-{

[21H4Q50c (B0 2EEPYRAINIY PP BO-tetramethyluronium terafluoroborate
phenylcarbamoyl]-methyl}-thiazol-2-yl)-amide,

4%@%}(65{%59&%@ [4-(pyridin-2-ylo)cy)-piperidin-1-yl]-ethyl}-thiazol- 2-
yl)- benzamide, WO 2006/066778 PCT/EP2005/013460 -13

5- 1Chlogo -t |ophep&2 carbox Ihc aCI% 4- {g [4-(4-methyl-piperazin-1- yI)
Ol-Z2-y amlde 5
5-Chloro-thiophene-2-carboxylic acid (4-{

[2-1l %%(’S,oxo morpholin-4-yl)- phenylcarbamoyl] -methyl }-thiazol-2-yl)
-anm e 4-Chloro-N-(1-i2 @F(},rme,thyl piperi 9Hp|perazmm’“<ﬂ"““°’
-2-0x0efhyl } -1; pyrazgl-3 -y1) -b.enzami Ea

5-Chloro- thcophenef?- Oxylic aci(1={ C1- methyrﬁrpgitgﬁ -4-yl)-

piper 1-yl]-2-oxo- [}-1H-pyrazol-3 amlde
5-Chlgro-thiophene-2:carboxylic acid “
(1-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl) 15

- phenylcarbamoyl]-methyl}-1H-pyrazol-3-yl)-amide, 4-Chloro-N-(1-f

[2RtuarbR iPdoxeRifpymdinddiyidpisérglcarbamoyl] -methyl}-
IH-pyrazol-3-yl)-benzamide, 20 5-Chloro-thiophene-2-carboxylic acid
(132 [Atfdeimethylipipetidisivddyl)n 2 suitable solvent such as CH,Cl;, DMF,

acetonitrite, THF and activated with an amide coupling reagent such as BOP, BOP-
Cl, TBTU, EDCI/DMAP in the presence of a base like TEA, DIPEA, N-
methylmorpholine etc. at 0 °C to 50 °C. After adding one fo two equivalents 2~(2-
aminothiazol-4-yl}-ethyl acetate the corresponding amide is obtained after reaction
for 0.5-120 h at 0 °C to 50 °C. Preferred conditions are DMF, BOP and DIPEA.

Saponification of intermediate I is effected by dissolving it in a suitable solvent like
MeQH, EtOH, THE, I,é—dibxane, water or mixtures thereof and a base Iike LiOH,
NaOH, KOH, Na,COs, K:CO; or Cs;COs.  Preferred conditions are NaOH
inEtOH/H,0.

Intermediate II is then coupled with a primary or secondary amine or aniline
HN(R®)R®) as described for the preparation of intermediate I.  Preferred
conditions are DMF, BOP and DIPEA or CH,Cl, TBTU and TEA. '
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piperazin-1-yl ] -2-oxo-ethyl } - IH- [ 1,2,4 ]Jtriazol-3-yl)-amide,
5-Chloro-thiophene-2-carboxylic acid
(1-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)- phenylcarbamoyl]-methyl}-1 H- |

wdRddllidazol-3-yl)-arnide, 25 5-Chloro-thiophene-2- carboxygcr@ggqﬂ(go-{sm@

[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)- pheny{carb amoyl ] -methyl } -2
H-tetrazol-5-yl) -amide. 30 The compound’s of the present invention can
be prepagghfon examples w thg. genetak synthetic procedures described
below. General Synthetic Procedures 35 Abbreviations BOP:
Benzotriazolyl-N-oxy- trls(dlmethyla 0)-phosphonium

hexafluorophosphate BOP- C;g?—( -0X0-3- oxazol@mﬂ) phosphinic -
chlorides D PEA Diis ethyl amin [y
N,N- Dl,m It ormam \J tht\)

o]

N-(3-Di etylamlnopr I) N'fe:ghyl -carb |m|d-.a]s. XﬁlrochT'ge PyBOP:
BegZStriazof-liyI-gK5ripyEohidmeph honlunﬂ?éxaﬂ (oTpphosphate WO
2Q 66778 PCIER2005/013460.~T4- TEA: Triethylamine TBTU:

: O-(Benzotriazol-l-yl)-N,N,N',N'-tetramethyluronium terafluoroborate THF:

Tetrahydrofurane 1. Synthesis of thiazole derivatives: route A Nc'/1 +

'Of 2l MR JLQA7LUQ S Lay m@eaa@em N OaNO N OMNHE: evpling ki

© S%pé)[l Isf llr;[‘jli(g)po%ghl}l&' Iygﬁal)(&_ s alkenyl, Cyg alkynyl, Cs.7 cycloalkyl Cy alkyl or
heterocyclyl, provided that R can be Cs.7 cycloalkyl Cy alkyl or heterocyclyl, only
when R' is hydrogen or C,5 alkyl. R' and R?, together with the nitrogen atom to
which they are attached, may also form a heterocyclyl. Both the heterocycly! for R?
and the heterocyclyl formed together by RY, R?, and the nitrogen atom to which
they are attached, may optionally be substituted by one or tnore substituents
independently selected from the group consisting of Cy.¢ alkyl, Ci. alkenyl, Cu
alkynyl, C;s alkoxy, balogen, cyano, nitre, amino, mono- or di-Ci¢ alkyl
substituted amino, Hydroxy, hydroxy C;. alkyl, aminocarbonyl, mono- or di-Cy.¢
alkyl substituted aminocarbonyl, halo C,g alkyl, Ci¢ alkyisulfonyl, C,¢
alkylsulfinyl, C,¢ alkylthio, amino Ci alkyl, mono- or di-C;¢ alkyl substituted
amino Cy4 alkyl, aminosulfonyl and mono- or di-C,.s alkyl substituted amino
sulfonyl, and one or two carbon atoms of said heterocyclyl is optionally replaced

with a carbonyl group.

Intermediate II is coupled with 1-(ethoxycarbonylmethyl)-piperazine as described
for the preparation of intermediate [ in “1. Synthesis of thiazole derivatives: route
A”. Preferred conditions are DMF, BOP and DIPEA.

Saponification of intermediate IV is effected as described for the preparation of
intermediate [T in “1.Synthesis of thiazole derivatives: route A”.  Preferred
conditions are NaOH in H;O/EtOH.

Intermediate V is coupled with a primary or secondary amine as described for the
preparation of intermediate I in “1. Synthesis of thiazole derivatives: route A”.

Preferred conditions are DMF, BOP and DIPEA or CH,Cls, TBTU and TEA.
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O5acClICIIICIIIRaand Rb in the scheme are as defined before. The
starting acid is dissolved in a suitable solvent such as CH2C12, DMF,
acetonitrile, THF and activated with an amide coupling reagent such as

w& QR RBHER- 10 Cl, TBTU, EDCI/DMAP in the presence of adagelikeo T,

DIPEA, N methylmorpholine etc. at 0 C_tg,50 C. After adding one to two
equivalents 2-(2- aminothiazol-4-yl)-ethyl acetate the corresponding amide
is obtained after reaction for 0.5-120 h at 0 C to 50 C. Preferred

conditions are DMF, BOP and DIPEA. Saponification of intermediate | is
effected hyhdissotving ilina-sutiable-selvent like 15 McOH, EtOH, THF,
1,4-dioxane, water or mixtures thereof and a base like LiOH, NaOH,

KOH, Na2CO3, K2CO3 or Cs2C03. Preferred conditions are NaOH O
INEtOH/H20. Intermediated| is then coupled yylth a primary or seco dg\;ry)“
amine o e HN(Rr R )zis’descrlbed,%i'he preparation \/J

inte '}gj{%ﬁ:ﬁre rrée{2Q.canditions afe PME,BOP an »&}%A or
CHEC12; §’I‘E Y75 PCTIER2 3460 -15 2.
Synthe3|s of thiazole deflvatives: route B RZ" Oy / OBt Hoff -KjN HN~N
OHN"ONNOHNO O OO coupling "With O _ "coupling,,_, ,..ic.
saponificafion HNR1 R2 CI Cl it Cl tv CI V vl In the scheme shown,above,
R'is hydrogen, C1-6 alkyl, C2.6 alkenyl or-C2 6 alkynyl 5 and R2 [
hygrogen, C1-6 alkyl, C2-6 alkenyl C23 @

nyI C3 7cyc|oa|ky
alkyl or heterocyclyl, prowdedct can be C3_7 cyclealkyl €-6 alkyl or
_heterocyclyl, only when R drogen or C¥:8alkyl Rﬁﬁd 2, together

with the nitrogen atom t%_ X 3=N X

H,N

RY in the scheme is as defined before.

The starting 2-(2-aminothiazol-4-yl)-ethyl acetate is converted to the t-
butyioxycarboﬁyl protected amine By reacting it with Bog;O in a suitable solvent
such as dichloromethane, acetonitrile, THE, DMF. An additive such as a catalytic
amount of DMAP may be added. The Boc-protected intermediate VII is obtained
after reaction for 0.5-120 h-at 0 °C to 50 °C. Preferred conditions are CH;Ci; and
DMAP. '

Saponification of intermediate VII is effected as described for the preparation of
intermediate I in “1. Synthesis - of thiazole derivatives: route A”.  Preferred
conditions are NaOH in H,O/EtOH.

Intermediate VIII is coupled with 1-(pyrrolidinocarbonylmethyl)piperazine as
described for the preparation of intermediate I in “l. Synthesis of thiazole -

derivatives: route A”. Preferred conditions are CH,Cla, TBTU and TEA.

Deprotection of intermediate IX is then effected by treatment with 2 mineral acid
such as HCL, HBr, H,S0, or H;PO. or a carbonic acid, in a solvent such as CHyCl,
dioxane or HOAc at 0 to 60 °C. Preferred conditions are 4N HCl in dioxane.
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15

which they are attached, may also form a heterocyclyl. Both the
heterocyclyl for R2 and the heterocyclyl formed together by R', R2, and
the nitrogen atom to which 10 they are attached, may optionally be

waUbstijtted by one or more substituents independently se i 9%%1%1&0

group consisting of C1-6 alkyl, C2.6 alkwe l, C2.6 alkynyl, aI COXY,
halogen, cyano, nitro, amino, mono- or di-C1.6 alkyl substltuted amino,

hyglropeyedayd roxy t@n@(ﬁﬂﬂé@i WW%Q@WO BQziQrdi-6a s alk¥scribed
Lﬁ)s%uted aminocgrbonyl altoIC 8 algi 1.6 al%<¥}ll§éjlf?én vl %1 Q 15 route
RSUSE BLE SHB Siio € PRSND- OFarCLs Ay
suﬂestﬁfm@ereémnéx@p@aﬁ@%ﬁﬁé&ﬁlﬁ@ﬁﬁ@mrﬁmﬁéﬁm di-C1.6 alkyl -
substituted amino sulfonyl and one or two carbon atoms of said
i e 53 @ff timnadly mteds:witktealizarbonyl group. Intermediate Il is
coupled Wlth 1- (etho)cycarbonylmethyl) piperazine as described 20 for
the preparation of intermediate | in "1. Syn diesf,of thiazole derivatives;
route A". Prgferred conditions are DMF, nd DIPEA. Sapomﬂ?’(@
of intermediatd TV is effected as d%j' for the preparatlaan
mterm@d@ i n“ELP“Synthes iazole derivatitfEs; ro P/'ferred
co%gl‘rms are NaOH in H}OE{ H 2D Intermediate V is upj@d with a
prirhary or secondary amine as described for the prepatation of L

d

intermediate | in "1. Synthesis of thiazole derivatives: route A#insPreferred
conditions are DMF, BOP and DIPEA or CH2C12, TBTU and TEA. WO
2006/066778 PCT/EP2005/013460 -16 3 Synthesis of thiazole ° O
derivatives: route C O OH N BOC prtion \\ =N sapontflcatloa Gﬂf‘
coupling ~. H2N TH VII O Vill 4-, IX deproteclion 71- Y~ NV cotpling
gN

N
o [N XV

R¢ in the scheme is as defined before.

Intermediate VIII is coupled with 1-(N-methylpiperidin-4-yl)piperazine as
described for the preparation of intermediate I in “l. Synthesis of thiazole
derivatives: route A”. Preferred conditions are DMF, BOP and DIPEA.

Deprotection of intermediate X1 is then effected by treatment with a mineral acid
such as HCl, HBr, H.SO4 or HsPO. or a carbonic acid, in a solvent such as CH,Cl,,
dioxane or HOAc at 0 to 60 °C. Preferred conditions are HBr in HOAcC.

Intermediate XIII is then coupled with an aryl carboxylic acid R-COOH as
described for the preparation of intermediate I in “1. Synthesis of thiazole

derivatives: route A”. Preferred conditions are EDCI, DMAP and dichloromethane.
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Y N XIH2N N X H Ra 5 Rd in the scheme is as defined before. The
starting 2- (2-aminothiazol-4-yl) -ethyl acetate is converted to the t-
butyloxycarbonyl protected amine by reacting it with Boc20 in a suitable

wSWEREsSMCh as dichloromethane, acetonitrile, THF, DMF pAf@aditixg3450

such as a catalytic amount of DMAP may be added. The Boc-protected
intermediate VIl is obtained 10 after reaction for 0.5-120 h at 0 C to 50 C.
Pgefer@q}@@gg@m&,};g §Helié-angufdMAP. Saponification of
intermediate VIl is effected as described for the preparation of

inter edrate Ilin" 1, Synthesis of thiazole derivatives: route A". Preferred
con;h on s"are NaOH in HZO/EtOH 15 Intermedrate VIII is coupled with

149), rrolrdrnocarbonylm zine as 08 descritred for the@n p3y ryparatiBi
of intermediate | in "1. Synt e§|s of thiazol derl\fatme&wrou .
Preferre ndr%’hs H2CIZFBRY A. Bepretection of

inter wate IX is therneffected by treat Wlth a mineral&cid such as

HCI, HBr, H2804 or H3PO% or a carbonic &cit, in a solvent
CH2CI2, 20 dioxane orfHOAc at | O to Qgea%nﬁ[%‘:q& d conditions are 4N
HCI in dioxane. WO 20 =17 Intermediate
Xis then coupled with an aryl carboxylic acid Rd-COOH as described for
the prepq}ratlon of intermediate | in "I. Synthesis of thiazole derivatives:
rotitandR’ préhesdgres atiaofeiard EERET: DMAP and dichloromethane. 4.
Synthesis of thiazole derivatives: route D 0 CN' ~, | yN9 N O tleprotection
-Nhe Hgtarting  5-chlorothiophene-2-carboxylic acid  is coupled with 2-(2-

aminothiazol-4-yl)-ethyl acetate as described for the preparation of intermediate ]

in “1. Synthesis of thiazole derivatives: route A”. Preferred conditions are DMF,

BOP and DIPEA.

Saponification of intermediate XV is then effected as described for the preparation
of intermediate Il in “I. Synthesis of thiazole derivatives: route A”. Preferred

conditions are NaOH inn H,O/EtOH.

Intermediate XVI is coupled with an amine HN(RY(R®) as described for the
preparation of intermediate I in “1. Synthesis of thiazole derivatives: route A”.
Preferred conditions are DMF, BOP and DIPEA.

Alternatively, intermediate XV can be directly reacted with an aniline HN{Ra}(Rb)‘
Anilines are preactivated with AlMes in a solvent such as toluene or dioxane at r.t.
and subsequently treated with ester XV at elevated temperature (usually 90 °C) to
give the amide XVIL



I VII Ocoupling \ H xIl NV N XIII / coupling /y yN~ N\\ R/-H 4V 5Rd in
the scheme is as defined before. Intermediate VIl is coupled with
1-(N-methylpiperidin-4-yl)piperazine as described for the preparation of
waigimediate | in "1. Synthesis of thiazole 10 derivatives: rglt&cfyngs 13460
Preterred conditions are DMF, BOP and DIPEA. Deprotection of
intermediate Xl is then effected by treafrﬁ%ht with a mineral acid such as
HE I, HBr, H2904 F: HEE @494:& carbapigacid, in a solvent such as
C , dioxane or c at 0 to 60 C. Preferred conditions are HBr in
HOAc. Intermediate Xlll is then coupled with an aryl carboxylic acid
Rd-COON as 15 described for theaxfeparation of intermediate 1 In "l. p- &,
Synthesi tmazolm@ﬁﬁ@utew d conm@” L,
DMAP &nd dichlorometharse. WO 2006/666778 PCT/EP /@13460 18
|smgﬁf!gth|azo «derivatives: route=k H’Sﬁ’é%“{f.@ﬁf N(Re)(Rtl) HO HN
[O)couphing-vATRH 0 6-eotplingiO sapontficatron @ HN(R>)(R~) O \5
SN.5GCI kXVI %VII NMe, promoted reaction with HN(R")(R5)
Ra and Rb in the scheme are as defined, before. it I

HNRI1RZ

ol
reaction with CN I/\ NJK’ fr
brompacetic acid 3.‘ \/’

HN

NG

5 -

o

In the scheme shown above, R' is hydrogen, C; alkyl, Cu.s alkenyl or Cy. alkynyl
and R* is hygrogen, Cy.6 alkyl, C. alkenyl, Ca. alkynyl, Cs.7 cycloalkyl C,. alkyl or 7
heterocyclyl, provided that R can be Ca.; cycloalkyl C;.s alkyl or heterocyclyl, only
when R! is hydrogen or Ci alkyl. R' and R%, together with the nitrogen atom to
which they are attached, may also form a heterocyclyl. Both the heterocyclyl for R?
and the heterocyclyl formed together by R, R%, and the nitrogen atom to which
they are attached, may optionally be substituted by one or more substituents
independently selected from the group consisting of Cy alkyl, Gy alkenyl, Cog
alkynyl, Ci¢ alkoxy, halogen, cyano, nitro, amino, mono- or di-Cig alkyl
substituted amino, hydroxy, hydroxy C,_¢ alkyl, aminocarbonyl, mono- or di-C; ¢
alkyl substitufed' ‘aminocarbonyl, halo Cis alkyl, Ci¢ alkylsulfonyl, C,
alkylsulfinyl, Cy. alkylthio, amino Ci alkyl, mono- or di-Ci alkyl substituted
amino Cpg alkyl, aminosulfonyl and mono- or di-Ci alkyl substituted amino
sulfonyl, and one or two carbon atoms of said heterocyclyl is optionally replaced

with a carbonyl group.

Intermediate I1 is coupled with tert-butyl-1-piperazine carboxylate as described for
the preparation of intermediate I in “1. Synthesis of thiazole derivatives: route A”.
Preferred conditions are DMF, BOP and DIPEA.

Deprotection of intermediate XVIII is then effected by treatment with a mineral

acid such as HCl, HBr, H,80; or HiPO, or a carbonic acid, in a solvent such as
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5 T_he st_arting 5-chlorothiophene-2-carboxylic acid is coupled with 2-(2-
famlnothlc_azol-4-yl) -ethyl acetate as described for the preparation of
intermediate | in "1. Synthesis of thiazole derivatives: route A". Preferred

wandiligrsare DMF, BOP and DIPEA. Saponification of iptermemiaie: Xivo

is then effected as described for the preggration 10 of intermediate Tl in"
1. Synthesis of thiazole derivatives: route A". Preferred conditions are
NaQltin k2R/EQH Hiteemediate s6\ids doeflecinithdincamire 4N HCL in’
H!}!Qﬂ%} Rb) as described for the preparation of intermediate | in" 1. _
Syntﬁes[s of thiazole derivatives: route A". Preferred conditions are DMF,
BOP and DIP 15 Alternatively, intermedi canps-directhypin?

re SSEEBSHIEH aft ‘Anifing ?—‘I‘legga%)gq%ﬁ?ﬁngg%ﬁéie%érseactivatéggv%ﬁ&ﬁ%mea?f
indsssoieshfasutheasreprieheop HilwaRea. Talfd Subsugtusitly SFelvarre
Witk 86tk XM al-elevaiert tempearatises(asUMF OBE)tol BiRE#He amide
XVIIl. WO 2006/066778 PCT/EP2005/013460 - 19 6. Synthesis of thiazole
delVAHYESIF QLI A QTN (N NIRL Wi bldhd btékd £d:Odeaybiirigor

with p rwplin, eprotedion HOGC %H RIRZ XX EhdLGX ML Gl Xk
. t . .

Clt&é‘ﬂ%ﬂ%ﬁ%ﬁt%fr_&ﬁtﬁnﬁ ?%té:éégel,c ?é%sjﬁl%ré brr%%palcelic aSLcid %
1Pkt rédNNARI G 94 [V, BOP and DIPEA. The resulting a-bromoacetic acid
amide is then treated with an excess of a primary or secondary amine in a suitable
solvent such as CH,Cly, THE, acetonitrile etc. in the presence of an organic base

sach as TEA, DIPEA etc. and reacted for 0.5-120 h at -20 °C to 50 °C.

7, Synthesis of pyrazole, triazole and tetrazole derivatives

,“/Yk x’f‘Y\
alieytation with ‘ P’W’C"R‘ ! /YCH
2Yn haloaeetic acid oY cougling with =N 4 o >= NG
NH  ethyk or mothylester f"’\‘rc‘. . BGOOH HY sapanificatian  HIY
=N e = 4 F e =0 o T °
H N HN R R A
coupling with
HIN(R=Y{R)
Alle promoted
reaction Y
with HN{R"}RY} ﬁ’f—‘ﬂ-’\ﬁ,MRﬂMR”)
=
N ©
-
R X0

R, R® and RY in the scheme are as defined before. Both X and Y are CH or both X
and Y are N or X is N and Y is CH, and R’ is methyl or ethyl.

The starting heterocycle is deprotonated with a base such as NaH or KOtBu ina
suitable solvent such as DMF. Alternatively, a combination of KOH in MeOH may
be used. The anion is reacted with a suitable alkylating agent such as ethyl

iodoacetate, ethyl bromoacetate or methyl chloroacetate for 0.5-120 hat 0 °C to 50
°C.



In the scheme shown above, R' is hydrogen, C1.6 alkyl, C2.6 alkenyl or
C2-6 alkynyl 5 and R2 is hygrogen, 01.6 alkyl, C2.6 alkenyl, C2-6 alkynyl,
C3.7 cycloalkyl Ct.6 alkyl or heterocyclyl, provided that R2 can be C3.7
CI-6 alkyl or heterocyclyl, only when R'is hydro

W&ﬁg‘kf%r}nd R2, together with the nitrogen atom to which't ey a‘% ,’§13460

attached may also form a heterocyclyl. Bbth the heterocyclyl for R2 and
Sasterpeicidipimed fgsiher Y31 Be, A0fdie aiiosen slandapier

1 tthlér;/}earle attacﬁlsdcon%% r'(1|Ionnly Bf;e suki)s itute b one or maore

y O
Sepysthe BF R RS R ESFR %trea%d lfro%théS@rawta&ﬁgﬁsfiﬁﬁwve@f goute
alkyl, G2reratkenmyiHors Gradigtiytp Gt Gral KBRYEI ARG R andyidido, nitro,
amino, mono- or di-Ci_6 alkyl substituted amino, hydroxy, hydroxy CI-6
alkéﬂoammgsarbgnmtmﬁmat@r HikCl 6 alied setbstitdted atningearbonykhe
halo C1.6 alk Ikylsulfony!, kylsulfiny ky. »
e e o AL L R
aﬁﬁ%%ﬁéﬁ?ﬁéﬁ@%ﬁ%a%ﬁdpa@ EWsubstltuted amino sulfonyl, and
one or two carbon atoms of said heterocyclyl is optionally replaced with a
canomyidjrsupiieinretiied g couanRiRNER O g pigsraandor the
C@fx@@%ﬁdﬁ& asigdeserbreon 20 H}ﬁt&l@ﬁ%&tﬁﬁ&idmmﬁ@t&émﬂe A to

Synihesis otiazgle-derialives; foute A PiRfeessandlions e DIMF.

eprotection of intermediate XVIII is then effected by
10 tr@éﬁﬂ‘éR {Fé a mineral acid such as HC1, HBr, H2SO4 or H3P04 or a
carbonic acid, in a solvent such as WO 2006/066778
P&TERTOIE/0reaeBding SREE 1andibradEsiHoReted 0ls0re, aniline
P[@fﬂﬁt@@mnmﬂgﬂﬁﬂ@ 4N AIGhiad dioxampdntermetiaie XX is egupled:
%XC'”? erlvg ts!g %@9&% ge g @I Rﬁlze& %iﬁr eﬁie@&q'?em erature

prepara ion of intermediate | ynthesis *5 derivatives

ro@eaal W&éﬁ%@vﬁhﬁﬁm@% DMF, BOP and DIPEA. Alternatlvely

intermediate XIX is coupled with bromo acetic acid as described for the
15 preparation of intermediate | in "1. Synthesis of thiazole derivatives: route

A". Preferred conditions are DMF, BOP and DIPEA. The resulting

aro wisaigyridone derivatives

- h 2 HN(R#)(RS) \i
O, - MNH + 8 e iand B
N r\)\N(Ra)(Rb) g Br

atkylation l

E R \i l i o nnudgilcmg with

- reduction R4-COCH \j\N

. reguction N

oy Q N{RAIRY) N \)KN(W:(R*') '/u‘ (RORY}
o 0

H
]

XXVl Xl

R%, R® and RY in the scheme are as defined before.

20 Bromoacetic acid bromide 1s reacted with an amine HN(Ra}(Rb) in a solvent such as
THF, acetonitrile or CH>Cl, in the presence of a organic base such as triethylamine .
or DIPEA for 0.5-120 h at 0 °C to 50 °C.
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amide is then treated with an excess of a primary or secondary amine in a
suitable 10 solvent such as CH2C12, THF, acetonitrile etc. in the
presence of an organic base such as TEA, DIPEA etc. and reacted for

wlRukadshat -20 C to 50 C. 7. Synthesis of pyrazole, triazolga0ehiekag9le

derivatives X, ~~OH aktdatich with thylQd Y' OH Y, N NH ethyl- or
methylester FN~COOH ~ HN O saponification HN --N >-0 XMIl 0>=0

X%?M'l'&N‘&(Z R%?Qé'h BQ#&&%&%&;}"%{'}(&(&B& ts AlMesrponmied seantisn
wi t
are’ ?P&ié‘flzt(1 ll5|}%({)re (%)ot%nyn i cé?e oth and?lgygrEEiNﬁ(F)E%(rﬁrs](Sa
N°&nt¢ Y0iECCH, and R' is methyl or ethyl. The startlng heterocycle is
deprotonated with a base such as NaH or KOtBu in a suitable solvent
suth: astBMEFoWtefrativelsdiate Bt sheof kKdideh MeBrMiayiteoipe in
usgdsdhesanion is reacted with a suitable alkylating agent such as ethyl
iodoacetate, ethyl bromoacetate or methyl chloroacetate for 0.5-120 h at 0

Cﬁ%é%&;é@é%@ﬁ@@@@ (ABIRGH/EP200H043469 r2d0nteHnediate Xt

is coupled with an aryl carboxylic.aci ribed forthe .
prgﬁdﬁﬁéﬁ%‘?rﬁﬁgﬁﬁ%{ﬂ%‘{@ﬁeg H. S)glj ?é%sllé"g chhlﬁ%% e derivat ﬁ?e?l%'u{le'

Preferred conditions are BOP, DIPEA and DME.

As described above, the compounds of formula (I} are active compounds and
inhibit the coaguiation factor Xa. These compounds consequently influence both
platelet activation which is induced by this factor and plasmatic blood coagulation.
They therefore inhibit the formation of thrombi and can be used for the treatment
and/or prevention of thrombotic disorders, such as, amongst others, arterial and
venous thrombosis, deep vein thrombosis, peripheral arterial occlusive disease
{(PAOD), unstable angina pectoris, myocardial infarction, coronary artery disease,
pulmonary embolism, stroke (cerebral thrombosis) due to atrial fibrillation,
inflammation and arteriosclerosis. The compounds of the present invention can
also be used in the treatment of acute vessel closure associated with thrombolytic
therapy and restenosis, e.g. after transluminal coronary angioplasty (PTCA) or
bypass grafting of the coronary or peripheral arteries and in the maintenance of
vascular access patency in long term hemodialysis patients. F.Xa inhibitors of this
invention may form part of a combination therapy with an anticoagulant with a
different mode of action or with a platelet aggregation inhibitor or with a
thrombolytic agent. Furthermore, these compounds have an effect on tumour cells

and prevent metastases. They can therefore also be used as antitumour agents.

Prevention and/or treatment of thrombotic disorders, particularly arterial or deep

vein thrombosis, is the preferred indication.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable excipient.

The invention likewise embraces compounds as described above for use as
therapeutically active substances, especially as therapeutically active substances for

the treatment and/or prophylaxis of diseases which are associated with the
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A". Preferred conditions are dichloromethane, EDCI/DMAP and TEA.
Saponification of intermediate XXIll is then effected as described for the 5
preparation of intermediate Il in "1. Synthesis of thiazole derivatives: route

wéa‘;ooé?&?f%ed conditions are NaOH in H20/EtOH. Intermeg@%m%i@%ﬂ

coupled with an amine HN(R')(Rb) as described for the preparation o
intermediate | in "l. Synthesis of thiazole*derivatives: route A" to give

g@!%é&%v-fﬁ’ggpf%e SRndiions are RME. BOR.and DIREA.oF MaCN,

OP=10 Cl and DIPEA. Alternatively, intermediate XXIII can be directly
e ARARBEW SRR N R RBY A s dire P IEAC UERBL St RIRKSS
intarssivesit, suehasmtdluenieogs, pioxanalat teridndsubsetjsrnt yiseaied
WIEIBEIN A lewpiehiBTIRRI i fysually SQ:C) 10.0ie:thp amide
XXV. 15 8. Synthgss of p,y{l or:iF derivatives HN{R?C%%% p:N J,~.'XI
NERRYE RIRF iy fatioh\ 1S EEBIHG WD HhdiH RATOR %6, N
N¥(ER iERYr < 2sdelaiht o] WIDNHRIMRY IRIFATMRD IO es D@ S IR ROOVIREX | X
R', Rb and Rd in the scheme are as defined before. 20 Bromoacetic acid
blienidehis reated withaimamind iR (RE) draselvettelch hs THF,

a{%ﬁé?&}i&ﬂk?c %&}Wﬁ&gnym%@ PLESENGE Ph RN GANIGDARE S48 with the
triethylamine. or D]PEA for 0. -gozrth;a&lo C to 50 C, WO 2006/066778

P@f}%@?@b%ﬁfﬁ%@armdar ¥y erapeutic and/or prophylaciic

treatment of thrombotic disorders, arterial thrombosis, venous thrombosis, deep
vein thrombosis, peripheral arterial occlusive disease, unstable angina pectoris,
myocardial infarction, coronary artery disease, pulmonary embolism, stroke due to
atrial fibrillation, inflammation, arteriosclerosis, acute vessel closure associated with
thrombolytic therapy or restenosis, and/or tumour, which method comprises

administering a compound as defined above to a human being or animal.

The invention also embraces the use of compounds as defined above for the
therapeutic and/or prophylactic treatment of diseases which are associated with the
coagulation factor Xa, particularly for the therapeutic and/or prophylactic
treatment of thrombotic disorders, arterial thrombosis, venous thrombosis, deep
vein thrombosis, peripheral arterial occlusive disease, unstable angina pectoris,
myocardial infarction, coronary artery disease, pulmonary embolism, stroke due to
atrial fibrillation, inflammation, arteriosclerosis, acute vessel closure associated with

thrombolytic therapy or restenosis, and/or tumour.

The invention also relates to the use of compounds as described above for the
preparation of medicaments for the therapeutic and/or prophylactic treatment of
diseases which are asscociated with the coagulation factor Xa, particularly for the
therapeutié and/or pr'ophylactié treatment of thrombotic disorders, arterial
thrombosis, venous thrombosis, deep vein thrombosis, peripheral arterial occlusive
disease, unstable angina pectoris; myocardial infarction, coronary artery disease,
pulmonary embolism, stroke due to atrial fibrillation, inflammation,
arteriosclerosis, acute vessel closure associated with thrombolytic therapy or
restenosis, and/or tumour. Such medicaments comprise a compound as described

above.
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_22_ 3-Nitro-pyridone is deprotonated with a base such as NaH or KOtBu
in a suitable solvent such as DMF. The anion is reacted with bromide
XXVI for 0.5-120 h at 0 C to 50 OC. The nitro group of intermediate XXVII

W(gszmg&gr;guced, preferably with zincin 5 acetic acid. Intergegiai Mo

Is coupled with an aryl acetic acid Rd-CQQH as described for the
preparation of intermediate | in "1. Synthesis of thiazole derivatives: route
AP refasiesh conditions.aie, BRRo AR BARNELBIMburs desepheehabove,
(e ompednde oIy ). a6 active sompandsandAinipitdie.
coagulation factor Xa. These compounds consequéntly influence both
plasedeeadatvatiehwisigaiistinduced by this factor and plasmatic blood
coagulation. They therefore inhibit the formation of thrombi and can be
uskdtforthetregtmentcandidrspeevepiioie ot threbatiei eixdrd Sralesiith as,

arﬁg%%ﬁﬁ%@%fﬁ AIarialande ¥anusthrombesisidasRve it hrambosis:
peripheral arterial occlusive disease %5 (PAOD), unstable angina fg%c:}%rﬁ

mySEEFdEPiTaTedon LR BREHER ATy TIELA5E" PG ARI BB
stroke (bekdibsaldpeoimbadsis)td G2 102Gt dibriffetior’ BidffamdahBvidantiat

R

‘the treatment of acute vessel closure associated,with thro ic

s et e e e LS

(PE{aAgsrd 20vhyipassografiingioithe nnr&ham.p'ﬁ“pekimﬂs'tatsavtetié%u&w in

the N ePRRGE oL YARCUPE ASEBES RRIERRNAINBIRIT BeTRRialyEl
X ibitors of th

uSlI}ﬁ d !
patients. ain IS Invention ma formeﬁ)art ofaco%maﬂon

thePagySARBrBAR- AHReBEGfark it 3 A &FRERAL TdHE BPABHETIS Rt
pléstitetaigyregatiofoinhbitorsranitiva tmperiolyticihgericdunhdmerdion
these SRMARKNGY RAVR.ARSHEGOR tMRI-Calls 2Band greveii firto 7
metastases. They ca trﬁirefor al oC be_used as gﬂ)tﬁgmggg a gtril(gs.was
Pr@%rﬂ?&?f%ﬂdﬁ?ﬁ@gt Wgﬁﬁﬁf%%tﬁ%r PSBrderS SaFaLTAY Arterial or
dedperviredtirothbdsiz:; i thisasréferre g dinticiatidn lner pliventiva ihetefore
alsgorelatesiiqphasmassuticylcamprsiions senRisinK aveernaknedas
delnshARYeANT 2 RMANRFRUIGRI AcS2RIRBIR RSP RBhionship between
the inhibition constant (K;) and the concentration of the inhibitor that causes 50
percent inhibition (ICs) of an enzyme reaction. Biochem. Pharmacol. 1973, 22,
3099-3108.] based on the ICs; and the respective Ky, determined previously (Ki=
ICse/ (1+5/Km)). The Ky, for the substrate used was determined under the
conditions of the test with at least 5 substrate concentrations rangiﬁg from0.5to0 15
times K. [Lottenberg R, Hall JA, Blinder M, Binder EP, Jackson CM., The action of
thrombin on peptide p-nitroanilide substrates. Substrate selectivity and
examination of hydrolysis under different reaction conditions. Biochim Biophys
Acta. 1983 Feb 15; 742(3):539-57]. According to Eadie {Eadie G.S. The inhibition
of cholinesterase by physostigmine and prostigmine. J. Biol. Chem. 1942, 146, 85-

93.1, the K, for §-2222 amounted to 613 M.

The activity of the low molecular weight substances can, moreover, be characterized
in the "prothrombin time" {PT) clotting test. The substances are prepared as a

10 mM solution in DMSO and thereafter made up to the desired dilution in the
same solvent. Thereafter, 0.25 ml of human plasma (obtained from whole blood

anticoagulated with 1/10 volume of 108 mM Na citrate) was placed in the
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30 The invention likewise embraces compounds as described above for
use as therapeutically active substances, especially as therapeutically
active substances for the treatment and/or prophylaxis of diseases which

W@E%@%%&%ated with the WO 2006/066778 PCT/EP2005/O 29%:}9_}3

coagulatlon factor Xa, particularly as therapeutically actlve su stances
the treatment and/or prophyIaX|s of throfbotic disorders, arterial
thromboaz VenQus thr 515 rde{elp%ayc%m thré)mpc%sels whera%%rterlal

m?trumen eC1 csamsgi ebﬁ amé case
occClusive ase, unstable angina pectoris, m ocar 1al Infa ctlon

corbranranidridisenseypulmomirgSramhiblistasaebie daé {Bhatrial
firdiatiom Hlammation wasteriabeledasis; acaie? vessekeloswedesotiated
W'tg thromb e%'g(“ tehs%%% oL LeStenasls, (ﬁ&‘ﬂ/ Of HHATQHE D %5‘19%'!%

pre er e iIment, the invention relates’to a method fo

thevagetstic Eneforprophyiastio tieame et ohdisebeddivhickinree in the

a%@&@@@HewU&ﬁk@n&oaﬁwa@&?@%%ﬂm@@m@%mmednere@eutlc
and/r(r){rblp sB |c 10 eatmeq)tlof th}r]ombo ic disprders, arterial
(0)S]]

NNOVID uman tissue acgor cOmbl
thtg venoustY1 eep vein thrombaosis, perlprherarf arterial

oeelegména@aeé,sm@mmelmgh?améet@ﬁée Bﬂ%&&rﬁi@l {4t 50)-
CanQN@fve aaeam@mmr@wm@ma@«emmej@@@emmmm the
firliation, inflammation. arerioscler g%%%k;t%x&%gs@%@gfﬁé@eated

with throm oytlc therapy Or restenosis or tumour |ch method
COIRBHSEEmes it AHERARY Y S5IRB UM eP R RR SECP A TR Hifhan
beékigior animal. The invention also embraces the use of compounds as
defined above for the therapeutic and/or prophylactic treatment of
dispasesyehic; arehassesiatad witlihan mgwaﬁeaa‘eaﬁ@fa&a;;wﬂgwlarly
fo & e%hc?E?‘P a'f‘t%z%%ldéo 1Bs RQ%‘be(ta%TL? %'}%Qfﬂ‘ %&'&9‘%%%@5
atterial rom osIs, veno ro osIS |nt rombosis

pé%ﬁér@ﬁaﬁ%%ﬁ%%agwméégge Gﬁ%{&meaﬁgcrﬁ&ﬁ@eﬁé% automatic
myratasdial infarbitencare patyaartery diseadé spulinonalydtibalidm,

stigke, due 1qatrialfibuliation; inflammation. aeripRcleregis,.acyte vessel
closure assocjated with thrombolytlc ther gfﬁr restenosis, and/or

P & TV B ot Bl <t PRI A s YO e G RIHIReE SHescribed
apbve)hamthe i35 préfiavatibriokmadichiiients fomtives thareapn Stade Beldioe,

praphylactigtrealoentQireafter, 0.25 mi aliquots of human plasma (obtained
from whole blood anticoagulated with 1/10 volume of 108 mM Na citrate) are
spiked with 5 pl of test compound in at least 6 concentrations. 50 pl plasmaat4 °C
containing 1/50 vol. inhibitor in solvent are incubated with 50 pl Dade® Actin® FS
Activated PTT reagent in water at 37 °C for 3 min,, then 50 pl CaCl2.2H20 25 mM
in water at 37 °C are added. The time up to the fibrin cross-linking was determined
photooptically from the ACL. The inhibitor concentration, which brought about a
doubling of the APTT clotting time, was determined by fitting the data to an
exponential regression {XLfit).

The Ki values of the active compounds of the present invention preferably amount
to about 0.001 to 50 pM, especially about 0.001 to 1 M. The PT values preferably
amount tc about 0.5 to 100 UM, especially to-about 0.5 to 10 uM. The aPTT values
preferably amount to about 0.5 to 100 UM, especially to about 0.5 to 10 pM.
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diseases which are asscociated with the coagulation factor Xa, particularly
for the therapeutic and/or prophylactic treatment of thrombotic disorders,
arterial thrombosis, venous thrombosis, deep vein thrombosis, peripheral

wadgralesglusive disease, unstable angina pectoris; myogargiabinfakstian.

coronary artery disease, 30 pulmonary geggtgolism, stroke due to atrial
fibrillation, inflammation, arteriosclerosis, acute vessel closure associated
with thregioiytctherapy ot masis, and/or tumour. Such
medica%&eé@gomprise a K}n[%ﬁgﬁnc as described above. WO
2006/066778 PCT/EP200 %ﬁ%@ -24 The inhibition of the coagulation
factor Xa by the compoun f the gresent invention can be
demonskratecbwith the aid 8f8 €hromogenic peptide substrate assay as
described hereinafter. Fagtor Xa actjvity was measured
spectrophotemetrically in hiidtiter plates in a 5 final volume of 150 p1
using the following conditipns: Inhibition of human factor Xa (Enzyme
ResealGh [aboratornes) wagdested §t an enzyme concentration of 3 nM
using the chromogenic supstrate S-2222 (Chromogenix AB, Molndal,
Swedemat-200-nit—Fhereactiorrkinetics of the enzyme and the
substrate were linear with both time and the enzyme concentration. The
inhibitors were.dissolved in DMSO.10 - '

oL it o] BN B SR B R o cam e
bufied abrsdisHycarHEP EShOORMVe RAETRA0MM. PERETSHD 719 <5Hd
Tween B PRY e Hkd hdhiTheicle diagecof IS 222MbyehndnfanchactpieXa
L’;ﬁ%&%@g E8 A fQ9,m J?Ea@l@é%&ﬁ%&ﬁ%ﬁé&%&%& M End Qﬁt\é%lgﬁié'

e tion. was determined by‘the autoreader from Ehef slop% of the
lineeas Hsgr SR B 5 i S BB HIHALE) =P it s Ve focity for
eatippokilbites, cerceatiyicrewashd dermiriegdiptrelsiipe of asieastogs or
timespaints,indhs inaarphase byia dikeamegsassieRfittaa@PAmiL). Oral
Apparent dissociatio‘n copstants K; were calculated according to Cheng
aﬁglﬁfﬂggﬁt’[@ﬁéﬁﬁ Y:C:; Prusoff, W. H. Relationship between the
inhibition constant ltJ%‘L}f?;) and the concentration of th inl}gito%that causes
50120 RRORUSHe TR S FES65 BicarPETRAHE T SRtichS B0 Eh&hd manner

Pharirtaedl kkF#B;1R2 to any person skilled in the art by bringing the described

compounds of formula I and/or their pharmaceutically acceptable salts, optionally

in combination with other therapeutically valuable substances, intc a galenical
administration form together with suitable, non-toxic, inert, therapeutically
compatible solid or liquid carrier materials and, if desired, usual pharmaceutical

adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts can be used as carrier materials for tablets, coated tablets,
dfégées and hard gelatine capsules. Suitable carrier materials for soft gelatine
capsules are, for example, vegetable oils, waxes, fats and semi-solid and liquid
poiyols {depending on the nature of the active ingredient no carriers might,
however, be required in the case of soft gelatine capsules). Suitable carrier materials -
for the production of solutions and syrups are, for example, water, polyols; sucrose,
invert sugar. Suitable carrier materials for injection solutions are, for example,

water, alcohols, polyols, glycerol and vegetable oils. Suitable carrier materials for
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3099-3108.1 based on the IC50 and the respective Km, determined
previously (K; _ IC50! (1+S/Km)). The K. for the substrate used was
determined under the conditions of the test with at least 5 substrate

W@(ﬂﬁﬁg}%{?@ons ranging from 0.5 to 15 times Km. [Lottenbeg% 5—494 9‘;@60

Binder EP, Jackson CM., The action of 25 thrombin on peptrde
p-nitroaniiide substrates. Substrate sele@t?vrty and examination of
hygg‘ﬂ&(ﬁtﬁﬂ:@‘l‘?& %ﬁ%&@%f?%ﬁm%@m%%éd BIRChim:-BI9RNYS: ALk quid -
1983 Feb 15; 742é 39:57]. According to Eadie [Eadie.G.S. Tgl
inARGIEBK! BFEH IR r%"saéfw PR f rﬁal%rﬁafﬁraar&ﬂfﬁée VEifes
Cham-spd2tid 46] §54188] gheddcfonBl222R:tadhountetiiid 613 RIMuEB0 :
Tha gl Rf dhedoWTIRIRCHIZE WBIIRLSURBIANEES GAR, JaRIgver, be -

ch(:?er%g[e‘rged in the "prothrombin trme (PT) clotting test. The substances
are prepared as a 10 mM solution in DMSO and thereafter made up to the
desired dilution in the same solvent. Thereafter, 0.25 ml of human plasma
(OB B &t FRATFWRBREBROSE> Hiitetss éfaafrrﬁrw&fﬁr%rﬁrﬁé*%rfférs mM
Nmmne}mmqa]ﬁ@emwmﬁmzmﬁﬁo%ﬁf& PETHEPR2005/0184685u85.
ing{rgien %Esﬁn@x@@éﬂngé@sC%@éH%raﬂﬁ sachicase. Pk ehaash dilition.of
the subst ce- -dilution series %Naet en rr]f xed with the plasma provided.
Tr}ffstO STASAARRIbTOR ThixtUTe Was ine éd at 37 C for 2 mrnutes
Thereafter there were pipetted to the semi-auto atrc g .
AEﬁbﬁﬂafé%ﬂe%f&@ﬁeﬂsﬂuewf ?aw% FHHEREES sine
plasha/diskibitor mixtumeladibe rgeasd rémrdt\edﬂmhmedﬁTMeOéI@mpglent

reaclion wiasdpitiaieghhy-Hne additiem ol @aéxml of Pade@)henovingal
(recombinant hum ntrs TBS factor com rl Wrt é‘zf%‘ um buffer agoutlto
a

synthetc phospRs pF&é“ & Benthg el cat gfaﬁge time up
tolE fmisspresbvithanyviadiiengnsimss lar@f@aaﬁéarwﬂo eRfadingRel .
Th@miﬂybimﬁ@aﬂ@eemﬁlm WwhiGh firaughbabeut adaliding ahieRlcould
clgting. 'i'HE‘s %‘?t%rer%%”s%ge?&{ A ?% A0e datado.an expenental. i
regressron € compounds o the present vention can
rﬁg %_H:OI‘ ??%Chiragé)%:{%dn %;Qgg@%ggtﬁe}c@aﬁag |31LtT1r]g%H1b0é3 lgrsetrjerably
1- 100 mg, of a compound of formula [.

The following Examples serve to illustrate the present invention in more defail.

They are, however, not intended to limit its scope in any manner.
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15 run on the ACL 300 Coagulation System (Instrumentation Laboratory)
automatic analyzer. The substances are prepared as a 10 mM solution in
DMSO and thereafter made up to the desired dilution in the same solvent.
D&?&sﬁg% performed with the Dade(r) Actin(r) FS Activatpg{Ablsreag60s
(puri ied soy phosphatides in 1.0x10"4M ellagic acid, stabilizers and
preservative, Dade Behring, 20 Inc., Cat. "B4218-100). Thereafter, 0.25 ml
aliquots of human plasma (obtain@ga,flg mswhole blood anticoagulated with -
1/10 volume of 108 mM Na citrate) are spiked with 5 pl of test compound
in at Ieaﬂ)G co(pcentratlons 50 pl plasma at 4 C containing 1/50 vol.
mgl%fonﬁﬁsd?ven%are incubated W|th 50 41 Dade(r) Actin(r) FS Activated
PTT rea : ] lCaCIZ 2H20 25:mM.23

rith an amin D

dm{mm&@ﬂﬁm optlcally from the ACL. The inhibitor concentratlon
which brought about a doubling of the APTT clotting time, was
determined by fitting the data to an exponential regression (XLfit). The Ki

vajyes of the @@&W&m&o&mm@ﬁamm inventionpreferably eq), N-

amount_30 to ahout O to 50 t I

i e T A Ty e (e e
0.5 seirredMt ﬁhe@ﬁ@@ﬁggeet@@t@%l%%ﬁ it tohstBt St HRedurith
espesiallwirRBouER m«arl@la/lbw@ 2006/066708 PUE/EP2005/018460ed.

2 Example KM aglor o 31 50,0620 B AL 0B8R P LA by
Bg Tche co pound form a | and/or their pharmaceutically
ac@é’é’ﬁf?éﬁﬁé%ts can be used as medicaments, e.g. in the form of
pharmaceutical preparations for enteral, parenteral or topical
administration. They can be administered, for example, 5 perorally, e.g. in

the;fgumiof tablets paategiiabiets diag@esciathand soft geiatiBOP-Cl as

ca sulee solutlor{s emulsions or suspensions, rectally, e.g. in the form of
& coupling reagent

To a stirred solution of the acid (1 eq) in MeCN is added the amine (1.1 eq), N-
ethyl-diisopropylamine (3 eq) and then BOP-Cl (1.05-2 eq). The mixture is stirred
at r.t. under an argon atmosphere for 3-24 h. The mixture is diluted with EtOAc,
washed with water and brine, dried (MgSQy,), filtered and concentrated. The crude
product is purified by chromatography (silicagel).

General Procedure C: Coupling of a carboxylic acid with an amine using TBTU as 2

coupling reagent

To a stirred solution of the acid (1 eq) in dichloromethane is added the amine (1.2
eq), triethylamine (2 eq) and then TBTU (1.2 eq). The mixture is stirred at r.t.
under an argon atmosphere for 3-24 h. The mixture is diluted with
dichloromethane, washed with saturated ammonium chloride solution, water and
brine, dried (MgSOy), filtered and concentrated. The crude product is purified by
chromatography (silicagel). '
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suppositories, parenterally, e.g. in the form of injection solutions or
suspensions or infusion solutions, or topically, e.g. in the form of
ointments, creams or oils. Oral administration is preferred. 10 The
%gg(o(t}o of the pharmaceutical preparations can be effe I:etgﬁ% s X 3 466
manner which will be familiar to any person skilled in the art ringin
the described compounds of formula | amdior their pharmaceutically
acceptable salts, optionally in combination with other therapeutically
valuable substances |nto a galenlcal admlnlstratlon form together with

cqgﬁ@i@gtgpatsaagg i %@é qt usual pharmaceutlcal adjuvants Swtable
carrier materials are not only inorganic carrier materials, but also organic

carrier materials. Thus, for example, lactose, corn starch or derivatives

thereof, tal¢, stearic ggzol or, |ts aIt %ﬁgﬁ used dai{sf r

tabfets e ARl Epietst 6‘8?’5@ r&@fﬁtlne psu 68 IS GspIRe

camefhiaﬁt@)nabstfoﬁwftfg@lth@Mé&stﬂésea}epﬁfrhe&ﬁﬁ%ﬂe@\ﬁé@e?alﬁle

OilgiwaxesHatsanReh semi-anlic aﬂdrlgqﬂigim@@y@t&(ﬁepw@iﬁgtmthe

nature oft ffuve in edlené %n[etrsglrmqm Nhg\ﬁe Gr“p&fgg% 5ed in
uitable

evaporate 2 I'E8L Q[
thé caseé o &tine capsules S) carrier materials. for the

pr%fétrﬁro’ﬁh@ﬁgémﬂéﬁéaam eyFapEhieral BRanpb, ikl Mslydig: 1. The
SUGEASE, l&ﬁmy&ﬂesqg@s@l)utatﬂmtaﬂderomtamtﬁ fahinjectioprsolutions

are, for le, watery alcahols;ypolyols, glycerol and vegetable oils.
.‘%é‘ﬁ rlgr]rgr maatg‘t 55 sefrggr Wé% 2006/066778 PCT/EP2005/013460 -27

supp05|tor|es are, for example, natural or hardened oils, waxes, fats and
semi- Iqu|d or Iqu|d polyols Swtable carrler materlals for toplcal

'hycq;g%m@%t‘ggdons I|qU|d waxes I|qU|d parafflns I|qU|d fatty alcohols

sterols, polyethylene glycols and cellulose 5 derivatives. Usual stabilizers,
preservatives, wetting and emulsifying agents, consistency- improving
agents, flavour-i |m§)rovmg agents salts for Va%‘%i the osmotlc{fressure

e GBBEATSES. SBIBISETS RN S YielgbritsGridt to &ve

antoxidantsloamewhich was treated at 0 °C with solid NaOH (3 eq). The reaction
mixture was stirred 4t r.t. for 2-24 hrs. The EtOH was removed in the vacuum.
The remaining aqueous solution was washed with diethyl ether, then acidified with
3N HCL In some case the product precipitated upon acidification. In this case, the
solid was filtered off and dried in the high vacuum. If no precipitation occurred,
the acidic aqueous layer was extracted with EtOAc. The organic layer was washed
with water and brine, then dried (MgSO4). The product can be purified by
crystallization of by c}tromatography (silicagel).

General Procedure F: Conversion of a carboxviic acid ester to an aryl arnide using

AlMe, activation

The starting aniline {1.2-4 eq} was dissolved in toluene or dioxane to give a 5-10%
solution which was treated under an argon atmnosphere at r.t. with AlMes in
heptane (1.2-4 eq). The reaction mixture was stirred at r.t. $0 min. Then the ester

(1 eq) was added. The temperature was raised to 90°. Stirring was continued for 3-
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into consideration as pharmaceutical adjuvants. 10 The dosage of the
compounds of formula | can vary within wide limits depending on the
disease to be controlled, the age and the individual condition of the patient

W@Qﬁ}g gﬁg%)de of administration, and will, of course, be fitt%%&t}%mmm
indiv

Idual requirements in each particular, case. For adult patients a daily
dosage of about 1 to 1000 mg, especiéﬁ')(} about Ito 300 mg, comes into

congideration. Rapending o 15.5emerity ofthe diseasaandrihe pracise:s

pharmacakinetic profjle the comp ?Fl ould be administered with one or
sée}swagﬁ%b%a@%%ié?%ﬂ%nloﬁ o d%lé%%r ey e dred
plisfphadaticat pregarationssohvEhiantidusruaihabsiftel Bpo yglization
preferably 100,01, (9figagampound of formula I. The following Examples
serve to illustrate the present invention in more detail. 20 They are,
hqueyer, pot intended to limit its.scope in any manner. WO 2006/066778
PCT/EP2005/013460 28 Examples General Procedures General
Procedure A: Coupling of a carboxylic acid with an amine using BOP as a

-coupling reagent 5 To a stirred solution of the acid (1 eq) in DMF is added

the amiréngl geeral FrREE ARy i O PrIY RN aS 2B ariartg thiazol-4-
BQRetBaAgeRtdt. 2:drd @qpidheongixtufe-is-stimedanrdylandes aimiargoh vl -
AUPARPIEISIRR e ik SNINSRAS GBI RIGAC, washed with
water and bririe, dried (MgSO4), filtered and concentrated. 10 The crude
product can be purified by chrgmatography (silicagel) or by crystallization.
General Procedure B: Coupling of a carboxylic acid with an amine using
BOP-Cl as a coupling reag To a stirred solution of the acid (1 eq) in
MeCN is added the amine (13 )BN' ethyl-diisopropylamine (3 eq) and
then BOP-CI (1.05-2 eq). The ix%e\' tirred
O ﬁ N

o

/0

1.2 Using general procedure E, [2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic
acid ethyl ester was hydrolyzed to give {2-{4-chloro-benzoylamino)-thiazol-4-yl]-
acetic acid. Colorless solid. MS 295.5 ((M-H]")

0
/”-_—(\<OH
SN

O NH
¢

1.3 Using general method A, [2-(4-chloro-benzoylamino)-thiazol-4-ylj-acetic
acid was coupled with 4-piperidino piperidine give to {4-(2-[1,4'}-bipiperidinyl-1'-
yI—Z—oxo—ethyl).—thiazol—Z—ylf—é-chloro~benzamic§e. Colorless solid. MS 447 (IM])
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VR ﬂsmg TBTU as a coupling reagent 25 To a stirred solutio

at r.t. under an argon atmosphere for 3-24 h. The mixture is diluted with
EtOAc, washed with water and brine, dried (MgSO4), filtered and
concentrated. The crude 20 product is purified by chromatography
silica e_})}.gGeneraI Procedure C: Couples of a carboxylic %E{% izrt]p% [}1 460
acid (1 eq) in dichloromethane is added fle amine (1.2 eq), triethylamine
(2 eq) and then TBTU (1.2 eq). The mixture is stirred at r.t. under an
argon atmosphere for 3-24 h. The mixfure is diluted with

dichloromethane, washed with g&turateg-ammonium chloride solution,
water and brine, dried (MgS /lte@nd concentrated. The crude
product is purified by 30 chgomajegraphy (silicagel). WO 2006/066778
PCT/EP2005/013460 -29 General Procedure D: Coupling of a carboxylic
acid with an amine using E MAP a oupling reagent 5 To a
stirred solution of the amine ) in dichloromethane/DMF 3:1 is added
the acid (1.2 eq), triethylaming (2 eq), DMAP (0.5 eq) and then EDCI (2
eq). The mixture is then stirred at r.t. under an argon atmosphere for
24-96 h, then evaporated to dryness. The residue is taken up in IN NaOH
and washed with EtOAc. The aqueous phase is extracted several times
WihaGiHR2G12/MeOH 9:1. The 10 organic layer is dried (MgSO4), filtered
and concentrated. The crude product is purified by chromatography
(silicagel). General Procedure E: Hydrolysis of a carboxylic acid ester to
the the correspondin boxylic acid 15 The starting.e S, .
BT ELGHIERD 11 0 VoD R 5 DR QTR Ly M acie
WHERMSS roated seorted it olid NAbRIRI ¥ Thessadioh (Mikiran!
wagpstired! afl)-2 -t 2241 hikiak lie ik s sermonsed di, theavimguurpeneral
Tfp&{gg&g@i@gﬁ%g&g% M%@r&\(\{%ﬁ A sjﬁed with diethyl _ether, then
acidified with 20 3N HCI. In some case the product precipitated upon
acidification. In this case, the

o
Ci :
Example 3

In analogy to example 1.3, [2-{4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with (1-cyclohexyl-methyl)piperazine to give 4-chloro-
N-{4-[2-(4-cyclohexylmethyl-piperazin-1-yl}-2-oxo-ethyll-thiazol-2-yl}-
benzamide, using general procedure A. Colorless amorphous solid. MS 461.0
((M+H]")
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solid was filtered off and dried in the high vacuum. If no precipitation
occurred, the acidic aqueous layer was extracted with EtOAc. The
organic layer was washed with water and brine, then dried (MgS04). The

W (gr%%gg‘%ﬁg%? be purified by crystallization of by chromatogiaptysilicagely

eneral Procedure F: Conversion of a carboxylic acid ester to an aryl
amide using AlMe3 activation The staft'r?’r?rg"" aniline (1.2-4 eq) was
dissolved in toluene or dioxane to give a 5;10% 30 solution which was
treated under an argon atmosphere gt=¥ with AIM--3 in heptane (1.2-4
eq). The reaction mixture was stipred at r.£-80 min. Then the ester (l. eq)
was added. The temperature wa3-a&ed to 99. Stirring was continued for
3 WO 2006/066778 PCT/EP20Q05/Q134607480 5 hrs. The reaction mixture
was cooled to r.t., then concentrated. The residue was taken up in EtOAc

and washed with IN HCL The qsgranic @ as dried (MgSOA4), filtered
@ be purifted by crystallization or by

and concentrated. The produc
chromatography (silicagel). 5 EXxgmple 1 1.1 Using general procedure A,
4-chlorobenzoic acid and 2-(2-afiinothiazol-4- yl)-ethyl acetate were
coupled to give [2-(4-chloro-benzoylamino)-thiazol-4-yl]- acetic acid ethyl
ester. Light yellow solid. MS 325.3 ([M+H]t) CI S0 10 1.2 Using general
procedure E, [2-(4-chloro-benzoylamino)-thiazol-4-yll -acetic acid ethyl
esﬁgmg& Rydrolyzed to give [2-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetic acid. Colorless solid. MS 295.5 ([M-H] 0 OH

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with 1-(2-{4-morpholino]-ethyl)-piperazine to give 4-
chloro-N-(4-{2-[4-(2-morpholin-4-yl-ethyl)-piperazin-1 -yl]-2-oxo-ethyl}-thiazol-
Z—jr‘l)-b'eﬂzamide; using general pz:'océdt.ire A. Colorless amorphous solid. MS 478.1
(IM+H]")

O

i

N

O -NH 8

J ¢
-

Ci

Example 5

In analogy to example 1.3, '{2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with 1-{pyrrolidinocarbonyimethyl)piperazine to give 4-
chloro-N-(4-{2-0%0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-1 -yl]-ethyl}-
thiazol-2-yl)-benzamide, using general procedure A. Off-white solid. MS 476.1
((M+H]") |
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W RE%006/066778 PCT/EP2005/013460 -31-S /N §

S/N O NH 15 CI 1.3 Using general method A,
12-(4-chloro-benzoylamino)-thiazol-4-ylj -acetic acid was coupled with
4-piperidino. piperidine give to [4-(2-[I,4']-bipiperidinyl-1'-
I-2-ox0-ethyl)-thiazol-2-yl]-4-chloro-benzamide. Colorless solid. MS 447

/ERI00S(013460
Example 2 5 In analogy to example 1.3; 33 -
[2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid (example 1.2) was
coupled with 1-benzyl-piperazine to gi -{4-[2-(4-benzyl- piperazin-
1-yl)-2-oxo-ethyl]-thiazol-2-yl}-4- ro-bbenzamide, using general method
A. Orange solid. MS 455.4 ([M+H]]&)“o @: YN OONHN CI 10 Example
3 In analogy to example 1.3, 5 N
[2-(4-chloro-benzoylamino)-thiazol-4-yl}sacetic acid (example 1.2) was
coupled with (1-cyclohexyl-methy)piperazipe to give 4-chloro-
N-{4-[2-(4-cyclohe)cylmethyl-pipebazin-I-ylJ-2-bxo-ethyl]-thiazol-2-yl} 15
benzamide, using general procedure A. Colorless amorphous solid. MS
461.0 ([M+H]+) WO 2006/066778 PCT/EP2005/013460 32-

Example 6

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with I-cyclopentyl-piperazine to give 4-chloro-{4-{2-(4-
cyclopentyl-piperazin-1-yi)-2-oxo-ethyl]-thiazol-2-yl}-benzamide, using general
procedure A. Off-white solid. MS 433.3 (IM+HT

0]

®

Cl

Example 7

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yl}-acetic acid
(example 1.2) was coupled with 1-(4-morpholido)-2-piperazinoethanone to give 4-
chloro-N-(4-{2-[4-{2-morpholin-4-yl-2-oxo-ethyl)-piperazin-1-yl]-2-oxo-ethyl}-
thiazol-2-yl)-benzamide, using general procedure A. Amorphous off-white solid.
MS 492.3 (IM+H]")
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ONNO N O NHCI Example 4 In analogy to example 1.3,
(2-(4-chloro-benzoylamino)-thiazol-4-yl] -acetic acid 5 (example 1.2) was
coupled with 1- (2- [ 4-morpholino ]-ethyl) -piperazine to give 4-

wc?FU%B r\lgﬂg4 {2-[4-(2-morpholin-4-yl-ethyl)-piperazin-l-yl]-2-axprathyd-dhias

enzamide, using general procedure A. Colorless amorphous
solid. MS 478.1 ([M+H]+) SN N O NN'NO CI 10 Example 5 In analogy
to example 1.3, [2-(4-chloro-benzoylamipo)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with 1- Iidinocarbonylmethyl)piperazine to
give 4- “}r
chloro-N-(4-{2-oxo-2-[4-(2-0x0- ﬁ\ﬁyrroﬁg -yl-ethyl)-piperazin-l-yl]-ethyl }
15 thiazol-2-yl)-benzamide, general hrocedure A. Off-white solid.

I».
MS 476.1 ([M+H]+) WO 2006/066778 RG/T/EP2005/013460 33-0 N~ S
N O

Example 8

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yli-acetic acid
(example 1.2) was coupled with piperazino-acetic acid N,N-dimethylamide to give
4-chioro-N-{4-[2-(4-dimethylcarbamoyimethyl-piperazin-1-yl)-2-oxo-ethyl]-
thiazol-2-yl}-benzamide, using general procedure A."-Amorphous white-solid:- M$
450.0 ([ M+HI™)

Cl

Example 9

In- analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yi]-acetic acid
(example 1.2} was coupled with 1-(4-amino-3-fluoro-phenyl)-1H-pyridin-2-one
(CAS 536747-52-1, prepared according to C. F. Bigge et al,, patent application WO
2003045912) to  give 4-chloro-N-(4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-
phenylcarbamoyl]-methyl}-thiazol-2-yl}-benzamide, using general procedure B.
Off-white solid. MS 483.3 {{M+H]™)
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N ONHC PC Example 6 In analogy to example 1.3,
[2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid 5 (example 1.2) was
coupled with 1-cyclopentyl-piperazine to give 4-chloro-{4-[2-(4-

W&xg&gggg}%l-piperazin-I-yI)-2-oxo-ethyI] -thiazol-2-yl}-benzaspigdep 4458 3450

general procedure A. Off-white solid. MS 433.3 ((M+H]+) 0 N SNN O
NH b CI 10 Example 7 In analogy to eié?n’ple 1.3,
[2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid (example 1.2) was

coupled with 1-(4-morpho|i?ﬂ%%{2’pﬁ)er inoethignone to give 4-
chlo_ro-N-(4-{2-[4-(2-morph 4-yI» o@, hyl)-pWperazin-1-yl]-2-oxo-ethyl
}- thiazol-2-yl)-benzamide, uﬁﬁ’g generatproc e A. Amorphous

off-white solid. 15 MS 482.3wJM+H]") WO 2006/066778
PCT/EP2005/013460 -3410 NS,/N ~N ONHON

Example 10

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with 4'-amino-3'-fluoro-biphenyl-2-sulfonic acid tert-
butylamide (CAS 209919-51-7, prepared according to. B.-Y. Zhu et al;, patent
application . WO -2000071515) to-. give N-{4-[(2-tert-butylsulfamoyl-3-fluore-
biphenyl-4-ylcarbamoyl)-methyl]-thiazol-2-yl}-4-chloro-benzamide, using general
procedure C. White amorphous solid. MS 601.3 (IM+H]

o % N
F Ve
. o=5 \<
= )
St
G NH
Cl

A solution of 163 mg N—{4-[(2’—te'rt-butylsulfamoy}%—ﬂuoro—biphenyl~4—
ylcarbamoyl)-methyl] -thiazol-2-yl}-4-chloro-bénzamide in 8 ml CHCl/MeOH 3:1
was cooled to -10°C. A stream of HCI gas was passed over the stirred solution for
10 min. The reaction mixture was kept at 4°C over night, then concentrated. The
crude product was purified by chromatography on silica using a gradient from
CH,Cl, to CH,Cly/MeOH 9:1 in 20 minutes to give 112 mg 4-chloro-N-{4-[(3-
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O Ct Example 8 In analogy to example 1.3,
[2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid 5 (example 1.2). was
coupled with piperazino-acetic acid N,N-dimethylamide to give

wdeHRER M- 14- PCT/EP2005/013460

[2-(4-dimethylcarbamoylmethyl-piperazjg—bl:yl)-2-ox0-ethyl]-
thiazol-2-yl}-benzamide, using general procedure A. 7 -Amorphous

Whh@?@.ﬁd—-su&‘ﬁa’%‘l@@@kﬂMflﬂliﬂleﬁ‘bMn%MNm‘étMIQ%O@M}}-—%lﬂnide as

Example 9 1 y.toe ple 1.3,
1ﬂ%&%ﬂ%%%?%&%é%ﬁmiazol-#yl)-acetic acid (example 1.2) was

coupled with 1-(4-amino-3-f|uoro-phenyl)-1H-Cg)yridin-2-one (CAS
536747-52-1, prepared according t@ Gs F. Biggé\‘@t al., patent application
WO 15 2003045912) to give ©
4-chloro-N-(4-{[2-fluoro-4-(2-q -ZPH-p- =
phenylcarbamoyl]-methyl}-tﬁ]ﬁzol-z-yl)-benzam g€, using general
procedure B. Off-white Sslid""MS 483.3 ([M+H]) WO 2006/066778
PCT/EP2005/013460 -35.S HNb YO NH CI

Cl

Exampie 11

In analogy to example 1.3, [2-(4-chlore-benzoylamino)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with 1-(N-methylpiperidin-4-yl)piperazine to give 4-
chloro-N-(4-{2-[4-(1-methyi-piperidin-4-yl)-piperazin-1-yi]-2-oxo-ethyl} -thiazol -
2-yl}-benzamide, using general procedure C. Off-white solid. MS 462.3 ([IM+H]T)

O

f—‘—‘(q(N
S N &
| N

O -NH O
N
\

Cl

Example 12

In analogy to e'kample 1.3, [2-(4-chloro-benzoylamino}-thiazol-4-yl}-acetic acid-
(example 1.2) was coupled with 5-(2-methanesulfonyl-phenyl)-pyridin-2-ylamine,
hydrochloride (CAS 209959-31-9) 10 give 4-chloro-N-(4-{[5-(2-methanesulfonyl-
phenyl)-pyridin-2-ylcarbamoyl}-methyl}-thiazol-2-yl)-benzamide, using general
procedure C. White solid. MS 527.2 (IM+H]") '
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Example 10 In analogy to example 1.3,
[2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid 5 (example 1.2) was
coupled with 4'-amino-3'-fluoro-biphenyl-2-sulfonic acid tert- butylamide

Wé(}@&ggg@lQ-Sl-?, prepared according to. B.-Y. Zhu et alpcg%g%smﬂm

applicationWO 2000071515) to.. give N,igf.[(Z'.
test-butylsulfamoyl-3-fluoro- T
biphenyl-4-ylcarbamoyl)-methyl]-thigzol-2-yl}-4-chloro-benzamide, using
general procedure C. White a ho olid. MS 601.3 ((MOH] ) 100 F
O 11 O-S SY,NHNH C olufjorgof 16 '
N-{4-[(2'-tert-butylsuIfamoy?- oro-biphé
ylcarbamoyl)-methyl]-thiazo @ryl}-4-chloro:b,egéamide in 8 ml
CHCI3/MeOH 3:1 15 was]cooled to -10C. A stream of MCI gas was
passed over the stirred jon for 10 min. The reaction mixture was kept
at 4C over night, then c trated. The crude product was purified by
chromatography on silica lt{?ing a gradient from CH2C12 to
CH2CI2/MeOH 9:1 in 20 minutes to give 112 mg 4-chloro-N-{4-[(3 WO
2006/066778 PCT/EP2005/013460 -36
fluoro-2'-sulfamoyl-biphenyl-4-ylcarbamoyl)-methyl]-thiazol-2-yl}-benzamid
e as white solid. MS 545.3 ((M+H]+) F _ o NHS os 5NHb'b NHCI 5

Eksmple 131

In analogy to example 1.3, [2-(4-chloro-benzoylamino}-thiazol-4-yl]-acetic acid

lexample 1.2) was coupled with 3-[2-(1-piperazinyl}ethyl}-2-oxazolidinone
hydrochloride (CAS 52548-39-7) to give 4-chloro-N-[4-(2-ox0-2-{4-{2-(2-0xo0-
'oﬁcazol-idin%—yi)—ethyi-}—-piperazin-l-yl};ethyl-)—t}ﬁazol;}yi}—'ben-zamide,' ¢ using
general procedure C. White amorphous solid. MS 478.4 ([M+H]")

O

<%
NH 2 ]

o

G

Cl

Example 14

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with phenyl-piperazin-1-yl-methanone (CAS 13754-38-
6) to give N-{4-[2-(4-benzoyl-piperazin-1-yi}-2-oxo-ethyl]-thiazol-2-yl}-4-chloro-
benzamide, using general procedure C. White solid. MS 469.3 ([M+H]")
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In analogy to, example. 1.3,
.[2-(.4-chloro-benzoylamino)-thiazol-4-y1]-acetic acid (example 1.2) was
coupled with 1-(N-methylpiperidin-4-yl)piperazine to give 4-

“,(9%%8-6%17-%-{2-[4-(1-methy|-piperidin-4-yl)-piperazin-I-yl]-%—@mﬁUag}(}ig;‘@

462.3 ((M+H]+) O N~ SANNHN O 10 Example 12 In analogy to
example 1.3, [2-(4-chloro-benzoylamigp)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with

5-(2-methanesuIfonyl—phenylg|'o'y idi J?:ygamine, 15 hydrochloride (CAS

209959-31-9) to give 4-chloroW-(4-{f5-("methanesulfonyl
phenyt)-pyridin-2-ylcarba [}+mrethyl}-thia yl)-benzamide, using
general procedure C. White solid. MS &%+H]+) WO 2006/066778
PCT/EP2005/013460 -37 INHNONH'S.C aExample 13 In
analogy to example 1.3, [2> loro-benzoylamino)-thiazol-4-yl]-acetic
acid S (example 1.2) was coypled with 3-[2-(1-piperazinyl)ethyl]
-2-oxazolidinone hydrochloride (CAS 52548-39-7) to give
4-chloro-N-[4-(2-ox0-2-{4-[2-(2-0x0-
oxazolidin-3-yl)-ethyl]-piperazin-1-yl}=ethyl)-thiazol-2-yl)-benzamide;
-using general procedure C. White amorphous solid. MS 478.4 ([M+H]+)

0 Eﬁg‘mp el5

zol- 2-yl)-benzamide, using general proc%jure C. Off-white solid. MS
t

In analogy to example 1.3, [2-{4-chloro-benzoylamina)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with 2-(piperazino)-2-thiazoline dihydrochloride to give
4-chloro-N-{4-{2-[4-(4,5-dihydro-thiazol-2-yl}-piperazin-1-yl]-2-oxo-ethyl}-
-thiazol-2-ylj-benzamide, using- general- procedure--C. - White -solid. -~ MS5-450.0-
(IM+H]")

O

~4
) s?;N &T\;\
&

N

Cl

Example 16

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yll-acetic acid
{example 1.2) was coupled with 2-(piperidin-4-yloxy)-pyridine dihydrochloride
(CAS  313490-36-7) to give 4-chloro-N-{4-{2-ox0-2-[4-(pyridin-2-yloxy)-
piperidin-1-yl]-ethyl}-thiazol-2-yl)-benzamide, using general procedure C. White
amorphous solid. MS 457.6 ({M+H]") '
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SINCN ONHN O CI 10 Example 14 In analogy to example 1.3,
[2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid (example 1.2) was
coupled with phenyl-piperazin-1-yl-methanone (CAS 13754-38- 6) to give

W i{rﬁé[&_& -é)enzoyl-piperazin-I-yI)-2-oxo-ethyI]-thiazol-2-y|}-gﬁg%&){iﬁ]%)4 60

enzamide, using general procedure C. White solid. MS 4
WO 2006/066778 PCT/EP2005/0134603%38-0 N~ S/NONHN O\ CI
Example 15 In analogy to example 1.3,
[2-(4-ch|oro-benzoylamino)-thiaz;lz-gn-/y-qﬁcetic acid 5 (example 1.2) was
coupled with 2-(piperazino)-2-thi ne dikydrochloride to give
4-chloro-N-(4-{2-[4-(4,5-dihydro-thi %.I-@piperazin-l-yl]-2-oxo-ethyl}-
thiazol-2-y1)-benzamide, using-geggaral- procedure--C: -White solid. MS
450;0 ([M+Hj)O 5NN-)N N o

T

N

Cl

Example 17

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yli-acetic acid
(example 1.2) was coupled with 4-(2-dimethylarminomethyl-imidazol-1-yl1)-2-
fluoro-phenylamine (CAS 218301-68-9, prepared according to US $2/38168) to
give: .4-chloro-(4-{[4+(2-dimethylaminemethyl-imidazol-1-yl}-2-fluoro--
phenylcarbamoyl]-methyl}-thiazol-2-yl)-benzamide, using general procedure A.
Off-white solid. MS511.4 ({M-H]")

o

Example 18

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with 4-(4-amino-3-fluoro-phenyl)-morpholin-3-one

" (CAS 742073-22-9) to give 4-chioro-(4-{[2-fluoro-4-(3-oxo-morpholin-4-yl}-
phenylcarbamoyl]-methyl}-thiazol-2-y1)-benzamide, using general procedure A.
Off-white solid. MS 489.3 ([M+E]")
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O NH CI 10 Example 16 In analogy to example 1.3,
[2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid (example 1.2) was
coupled with 2-(piperidin-4-yloxy)-pyridine dihydrochloride (CAS

wé%f?b‘%%%%@”) to give 4-chloro-N-(4-{2-0x0-2-[4-(pyridin-2-yex¥edso13460

piperidin-l-yl]-ethyl }-thiazol-2-yl)-benzamjde, using general procedure C.
White amorphous solid. MS 457.6 ([M#ﬁ?)‘wo 20061066778
PCT/EP2005/013460 -39 O N SN O N& O Cl Example 17 In analogy to
example 1.3, [2-(4-chloro-benzoylamin®)-thiazol-4-yl]-acetic acid 5
(example 1.2) was coupled with/— NH e
4-(2-dimethylaminomethyl-imidgzﬁlfll-y fluoro-phenylamine (CAS
218301-68-9, prepared accotdingsto U 38168) to give:
.4-cHoro-(4-{[4(2-dimethylamin methyl-im;\}da ol-d-yl)-2-fluoro-
phenylcarbamoyl]-methyl}-thi 2-yl)-b n‘fmide, using general
procedure A. Off-white solid. 511.4 (M-H]-)0 -NHF S~NONHN

z
G
10 Example 18

Example 19

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-ylj-acetic acid
(example 1.2) was coupled with 4-(1,1-dioxo-{1,2|thiazinan-2-yl}-phenylamine
hydrochloride  (CAS ~ 37441-49-9) to give 4-chloro-(4-{[4-(1,1-dioxo-
P12 ki a2 yepheriyicarbamioyl ) ihethyl) thiszol: 2-yl)-bénzamide;  “using’
general procedure A. Yellow solid. MS 505.4 ({[M+H] "

Cl

Example 20

In analogy to example 1.3, [Zv(4—chloro—benzoylamino)~thiazoi~4—in-a;etic acid
{example 1.2} was coupled with 4-(1,1-dioxo-isothiazolidin-2-yl)-phenylamine,
hydrochlorid (CAS 90556-91-5) to give 4-chloro-(4-{[4-(1,1-dioxo-isothiazolidin-
2—y1);phenyicarbamoy1}—methyl}—thiazol—z—yl)—benzamide, using general procedure
A. Light yellow solid. MS 4913 ([M+H]")
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In analogy to example 1.3,.[2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic
acid (example 1.2) was coupled with
4-(4-amino-.3-fluoro-phenyl)-morpholin-3-one 15 (CAS 742073-22-9) to

w%%ﬁ%e‘}d&u% 0-(4~{[2-fluoro-4-(3-oxo-morpholin-4-yl) PCT/EP2005/013460

enylcarbamoyl}-methyl}-thiazol-2-yl)-benzamide, using genera
procedure A. Off-white solid. MS 489.3’&M4H] ) WO 2006/066778
PCT/EP2005/013460 -40- O NHF ST O NH O CI Example 19 In
analogy to example 1.3, [2-(4-c|iyé%r<a-b<hzoylamino)-thiazoI-4-yIj-acetic
acid 5 (example 1.2) was coupfediwith NH :
4-(1,l-dioxo-[1,2)thiazinan-2-yl)? ylamine hydrochloride (CAS
37441-49-9) to give 4-chlor dioxp- ['1',2]thiaiinan2 _
gl)'=p'henyicarb amoyl]=methyl} thiazol-2 I)Iabéeniamide‘, using general
procedure A. Yellow solid. M 5.4 (M P}I/"]“S5”~NH SNNOH,O NSO
Cl/) 10 Example 20 In anal exam .3,
(2-(4-chIoro-benzoylamino)-thicgol-4-yl]-acetic acid (example 1.2) was
coupled with 4-(1,1-dioxo-isothiazolidin-2-yl)-phenylamine, hydrochlorid
(CAS 90556-91-5) to give 4-chloro-(4-{[4-(1,1-dioxo-isothiazolidin

Example 21

In analogy to example 1.3, [2-(4-chloro-benzoyiamino)-thiazol-4-yl}-acetic acid
{example 1.2) was coupled with 1-methyl-4-{piperidin-4-yl}-piperazine to give 4-
chloro-(4-{2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-2-oxo-ethyl}-thiazol-2-
yE)benzamide;ising geheral procedure A "Whitesolid. -NIS 462:4 ({Ma#H] Y

O

F“"(-{N
sS_.N Q
O NH N3
N
\

Ct

Example 22

22.1 Using general procedure A, [2-(4-chloro-benzoylamino)-thiazol-4-yi]-
acetic acid {example 1.2) was coupled with 1-(ethoxycarbonylmethyl}-piperazine to
give (4-{2-[2-(4-chloro-benzoylamino}-thiazoi-4-yl}-acetyl}-piperazin-1-yl)-acetic
acid ethyl ester. Off-white solid. MS 473.1 {[M+Na]™)



10

15 2-yl)-phenylcarbamoyl]-methyl}-thiazol-2-yl)-benzamide, using general
procedure A. Light yellow solid. MS 491.3 ([M+H] |+) WO 2006/066778
PCT/EP2005/013460 -41-0 NHO SN HN OO N ,0 ~rv Cl Example 21

winanRalRgysto example 1.3, [2-(4-chloro-benzoylamino)-thiazotdeylhaestia

acid 5 (example 1.2) was coupled with_ -, _
1-methyl-4-(piperidin-4-yl)-piperazine to give 4-
chIoro-(4-{2-[4-(4-methy|-piperazin-l-yl)- peridin-1-yl]-2-oxo-ethyl}-thiazol
-2- yl)'benzamide;'iising'generalproci A. "Whitetolid.-MS'462A ([.M
Hj+)0 S/NONHN P Co 10 Exam Ie .1 Using general procedure
A, [2-(4-chloro-benzoylamino)- th|§46| -4-y]]-, dcetic acid (example 1.2) was
coupled with 1-(ethoxycarbonymethyl)-pipekazine to give
(4-{2-[2-(4-chloro-benzoylamino)tthiazol []-acetyl}-piperazin-1-yl)-acetic
[ b 473.1 {p\A+Na]+) 15 WO 2006/066778

PCT/EP2005/013460 -42 O NJX
Cl

22.2 Using general procedure E, (4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl}-
acetyl}-piperazin-1-vl)-acetic acid ethyl ester was hydrolyzed to (4-{2-{2-(4-chloro-
benzoylamino)-thiazol-4-yl]-acetyl}-piperazin-1-yi)-acetic acid. Off-white solid.
MS 423.1 ((M+H}"

Ci

22.3 Using general procedure A, (4-{2-[2-(4-chloro-benzoylamino}-thiazol-4-yi]-
acetyl}-piperazin-1-yl)-acetic acid was coupled with 1-methyl piperazine to-give 4-
chloro-N-{4-(2-{4-]2-(4-methyl-piperazin-1-yl}-2-oxo-ethyl]-piperazin-1-yl}-2-
oxo-ethyl)-thiazol-2-yl]-benzamide. White solid. MS 505.3 ((M+H]")

a \
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SYNO ONHO 0 CI 22.2 Using general procedure E,
(4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]- acetyl}-piperazin-I-yl)-acetic
acid ethyl ester was hydrolyzed to (4-{2-[2-(4-chloro- 5

W é)gé&&)%@}ggino)-thiazol-4-y|]-acety|}-piperazin-l-yl)-acetic a‘i@’r@ﬁi@?ﬁ% 166

423.1 ((M+H] +) N~ S/N O NH OH CI 22.3 Using gen
procedure A, (4-{2-[2-(4-chloro-benzoylarfiro)-thiazol-4-yt]- 10
agbe}gﬁ}lﬁi&}%razin-l-yl)-acetic acid was coupled with 1-methyl piperazine to
give 4-
chloro-N-[4-(2-{4-[2-(4-methyl-piperazin-I-yl)-2-oxo-ethyl]-piperazin-I-yl}-2-
oXe-ethylpdhiazol2ayiphe rezamide-. Wit solich MSnZ 0B 8o EijepINE-v1] -
SYNN QAN W) GLIO. 200606617 T TEP 2A0BUA MY o1

Exam
metl‘?ylpiperidine, using general method A, using THF instead of DMF as solvent,
to  give  4-chloro-N-[4-(2-{4-{{1-methyl-piperidin-4-ylcarbamoyl)-methyl]-
piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide. White solid. MS 519.3

(IM+H]™)

.C} ”“N:‘ - A
7/

Example 24

In analogy to example 22.3, (4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetyl}-piperazin-1-yl}-acetic acid {example 22.2) was coupled with 3-
dimethylaminoi:yrroliciine, using general method A, using THF instead of DMF as
solvent, to give 4-chloro~{RS8)-{4-(2-{4-[2-(3-dimethylamino-pyrrolidin-1-yi)-2-
0x0~ethyl]—pipefazin~Z—yl}-2—oxo—'ethyl)—thiazoimz—yl} -benzamide. Off-white solid.
MS 519.5 ({M]}

o

?/(‘4 O

O NH
O

N

Ci N
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In analogy to example 22.3, (4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]
acetyl}-piperazin-l-yl)-acetic acid (example 22.2) was coupled with
4-amino-I- 5 methylpiperidine, using general method A, using THE instead

wPlleME; a5 solvent, to give PCT/EP2005/013460

4- chloro N-[4-(2-{4-((1-methyl-piperidin é ylcarbamoyl)-methyl]- piperazin-
1-yl}-2-oxo-ethyl)-thiazol-2-yl]- benzamlde White solid. MS 519.3
(IM+H]J+) O NSYNNHN O~ NH C 10 Example 24 In analogy to
example 22.3,(4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-

a ETWPlﬁf) razin-l-yl)-acetic acid (example 22.2) was coupled with 3 15
dimethylaminopyrrolidine, using general method A, using THE instead of
DMF as solvent, to give

4%%'1%36%8)&4:1@&{4%[2 - (3-¢inthty niebpyrrofidiridoytyigazol-4-yl] -
OXOs6H é?ﬁ?ﬁﬁa% 'g}l -yl 9&9@&9@;‘; gazglvza-yﬂoagnaamde Sffowiisel,
SO |0PI N~ I—%BI&PN N WO 200@/9@6778
P‘@Wﬁ?@@é f@i@ﬂéé‘ Elg THF mstead 0 a5 Solvent, tO give
(RS)-[4-{2-{4-[2-(3-hydroxy-pyrrolidin- 1—y£)—2—ox0—ethy11«~pxperazm—Iﬂyl}—Z—oxo—

ethyl)-thiazol-2-yl]-benzamide. Off-white solid. MS 492.3 ({M])

~%
S\[:N Q_—h?

¢ 9

OH

Example 26

In analogy to exampie 22.3, (4~{2-[2—(4—ch}0ro—benzoylamino)—thiazol»4~yi} -
acetyl}-piperazin-1-y}}-acetic acid (example 22.2) was coupled with (R}-{-}-2-
(hydroxmethyl)pyrrolidine using general method A using THF instead of DMF as
solvent to give 4-chloro-[4-(2-{4-[2-((R)-2-hydroxymethyl-pyrrolidin-i-yl)-2-oxo-
ethyl]-piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide. Off-white solid. MS
506.4 ({M]}

T
o]
T
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Example 25 In analogy to example
22.3,(4-{2-(2-(4-chloro-benzoylamino)-thiazol-4-yl] 5
acetyl}-piperazin-1-yl)-acetic acid (example 22.2) was coupled with

Wé(—)%)%rrolidinol, using general method A, using THE insteaq)gfr}%MOFgg}g;s46O

6/066778 -
vent, to give 4-chloro-

(RS)-[4-(2-{4-[2-(3-hydroxy-pyrrolidin-I-yI}-2-oxo-ethyl]-piperazin-I-yl}-2-ox
o- ethyl)-thiazol-2-yl]-ben .zamide. Off-white solid. MS 492.3 ((M]) 0 N
SNN ONHON CIOH 10 Example 26 In analogy to example 22.3,
(4-%%-[2- 4-chloro-benzoylamino)-thiazol-4-yl]- acetyl}-piperazin-I-yl)-acetic
actd {®eple 22.2) was coupled with (R)-(-)-2 15
(hydroxmethyl)pyrrolidine using general method A using THE instead of
DMF as solvent to give

4-Chlotaddy (3-{4f2pI{ R)-2-fy{ratyietiytpyeralidinnhiyl)) 2doxmi-4-y1] -

A A A )32 i
e Qx&ﬁgqa{g@amﬂéhﬁ '98%% Eégng 193\;2353]&%@6% 4o @fsyhite;soli

ggﬁ;@ﬁﬁ%‘é@%ﬁ%ﬁ%@ ipg using genera metho usmg617£1§instead of DMF as
solvent, to give 4—¢hloro—[4—(2—{4~[2—((S)—2-hydroxymethyl»pyrrolidin-l-yl)-Q-

oxo—ethyl]—piperazinu1~Iyl} -2-oxo-ethyl)-thiazol-2-yi]-benzamide. Off-white solid.
MS 506.4 ([M])

Cl

Example 28

In analogy to example 22.3, (4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetyl}-piperazin-1-yl}-acetic acid (example 22.2} was coupled with 2,2-
dimethylthiazolidine, using general method A, using THF instead of DMF as
solvent, to give 4-chloro-{4-(2-{4-[2-(2,2-dimethyl-thiazolidin-3-yl)-2-oxo-ethyl]-
piperazin-1-yl}-2-oxo-ethyl}-thiazol-2-yi}-benzamide. White solid. MS 522.0
(iM])
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Example 27 In analogy to example 22.3, (4-{2-[ 2-(4-chloro-benzoylamino)
-thiazol-4-yl]- 5 acetyl }-piperazin-I-yl)-acetic acid (example 22.2) was
coupled with (S)-(+)-2- (hydroxmethyl)pyrrolidine, using general method A,

W(B'%GQJOIH"FS instead of DMF as solvent, to give POT/EP2005/013460

4-chloro-[4-(2-{4-[2-((S)-2-hydroxymethyl-pyrrolidin-1-yl)-2-
oxo-ethyl]-piperazin-I-yI}-2-oxo-ethyI)-tﬁi% ol-2-yl]-benzamide. Off-white
solid. MS 506.4 ([M]) 0 SN NN O NH\O OH 10 CI Example 28 In
analogy to example 22.3, (4-{%-.[?2_(3(%Ioro-benzoylamino)-thiazol-4-yl]-
15 acetyl}-piperazin-I-yl)-aceti id (eXample 22.2) was coupled with 2,2-
dimethylthiazolidine, using geﬁeﬁ;\']‘ mZ@i@ A, using THE instead of DMF
as solvent, to give NH
4-chloro-[4-(2-{4-[2-(2,2-dimethyl-thiazgkdin-3-yl)-2-oxo0-ethy!! -
piperazin-1-yl}-2-oxo-ethyl)- ol-2-yl]-b ide. White solid. MS
522.0 ([M]) WO 2006/0667 T/EP2005/13460 -46-NN SN~ N

ONHON &

Example 29

In analogy to example 22.3, (4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-v1]-
acetyl}-piperazin-1-yl)-acetic acid {example 22.2) was coupled with H-Pro-NMe;,
using general method C, to give (8)-1~[2(4-{2-[2+(4-chloro-benzoylamino}-
thiazol-4-yl]-acetyl}-piperazin-1-yl)-acetyl]-pyrrolidine-2-carboxylic acid
dimethylamide, Off-white solid. MS 547.5 ({M+H]")

]

f“‘“ﬂ 0,

G NH
o

o N
—N
Cl A

Example 30 |

In analogy to example 22.3, (4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetyl}-piperazin-1-y})-acetic acid (example 22.2) was coupled with nortropine,
using general method C, to give 4-chioro-[4-(2-{4-{2-{{1S,3R,5R)-3-hydroxy-8- -
aza-bicyclo[3.2.1]oct-8-y1)-2-oxo-ethyl] -piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-
vl]-benzamide. White solid. MS 532.3 ({M+H]")
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Cl Example 29 5 In analogy to example 22.3,
(4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetyl}-piperazin-1-yl)-acetic acid (example 22.2) was coupled with

W -g:}rg- 2, using general method C, to give PCTIEP200S/013460
SR

-{2-[2:(4-chIoro-benzoylaminog-
thiazol-4-yl]-acetyl}-piperazin-1-yl)-acetyfipyrrolidine-2-carboxylic acid
dimethylamide. Off-white solid. MS 547.5 ((M+H]+) o SN NN aNHa"

a Cl -N 10 Example 30 In analog example
22.3,(4-(2-[2-(4-chIoro-benzog\?&:ﬁ{ {azol-4-yl]- 15
acetyl}-piperazin-1-yl)-acetic cﬁj e e 22.2) was coupled with
nortropine, using general methwd C, to djve
4-chloro-[4-(2-{4-[2-((1S,3R,5R)-3-hy y-8-
aza—bicyclo[3.2.1]oct-8-y|)--ethyl]-pi tazin-1-yl2-oxo-ethyl)-thiazol-2-
yl]-benzamide. White solid. M&532.3 ( WO 2006/066778

PCT/EP2005/013460 -47 O &=~N S’/ NH O
OH

Example 31

In analogy to example 22.3, (4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetyl}-piperazin-1-yl)-acetic acid {example 22.2) was coupled with (R)-3-ethoxy
‘pyrroiidine, using general method C, to give 4-chloro-[4~(2-{4-[2-((R}-3-ethoxy-
pyrrolidin-1-yi)-2-oxo-ethyl]-piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-yl} -

benzamide. Light yellow solid. MS 542.2 ([M+Na]")

o

O S/\T(I-Qﬁx
2
O"‘o/\‘

Example 32

In analogy to example 22.3, {4,{ 2-{2-(4-chloro-benzoylamino)-thiazol-4-yl] -
acetyl}-piperazin-1-yl)-acetic acid (example 22.2) was coupled with thiazolidine,
using general method C, with PyBOP instead of TBTU as coupling reagent, to give
4-chloro-(4-{2-ox0-2-[4-(2-0x0-2-thiazolidin-3-yl-ethyl)-piperazin-1-yl] -ethyi}-
thiazol-2-yl)-benzamide. Light yellow solid. MS-494.4 ([M+H]™)
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CI H OH Example 31 5 In analogy to example 22.3,
(4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetyl}-piperazin-1-yl)-acetic acid (example 22.2) was coupled with

Wé@%@-&t{{}%y pyrrolidine, using genera[ method C, to giVe prprpasssionssso

4-chloro-[4-(2-{4-[2-((R)-3-ethoxy-
pyrrolidin-l-yl)-2-oxo-ethyl]-piperazin-I-yl‘,@z‘-oxo-ethyl)-thiazol-2-y|]-
benzamide. Light yellow solid. MS 542.2 ([M+Na]+) 0 CS~N '~ N O NH
O N 10 Ci Example 32 In analogg%ﬁtjo—e{(ample :
22.3,(4-{2-[2=(4-chloro-benzoyl 0)-fltagol-4-yl] 15 acetyl
}-piperazin-l-yl)-acetic acid (ex§ & Zgjg)mé/as coupled with thiazolidine,
using general method C, witlfbgy WP instegd of TBTU as coupling

reagent, to give 0
4-chloro-(4.42-o0x0-2-[4-(2-0 hiazolidin¥8-yl-ethyl)-piperazin-I-yl]-ethyl}
- thiazol-2-yl)-benzamide. Li llow Solicf\lyl 494.4 ([IM+H]+) WO

2006/066778 PCT/EP2005/01 460 -43-O NSNQN ONHON

Example 33

In analogy to example 22.3, (4-{2-]2-(4-chloro-benzoylamino)~thiazol-4-vi]-
acetyl}-piperazin-1-ylj-acetic acid (example 22.2) was coupled with 3-(tert-
‘butyloxycarbonylamino)pyrrolidine, using general-method C, to give {1- {2-(4-{2--
[2-(4-chloro-benzoytamino)-thiazol-4-yl] -acetyl}-piperazin-1-yl}-acetyl} -
pyrrolidin-3-yl}-carbamic acid tert-butyl ester. Off-white solid. MS 591.3
(IM+H]")

Cl

A solution of 180 mg (1-[2-(4-{2-{2-(4-chloro-benzoylamino)-thiazol-4-yij-
acetyl}-piperazin-1-yl)-acetyl}-pyrrolidin-3-yl}-carbamic acid tert-butyl ester in 2
ml MeOH was cooled to 0 °C, then treated with 1.5 ml 4M HCI in dioxane. The
reaction mixture was stirred over night at r.t., then concentrated. The residue was
taken up in 5 m! 1N aqueous HC! and washed with diethylether. The aqueous layer
was brought to pH 12 with 4N NaOH and extracted with EtOAc, then with
CH,Cl,/MeOH 9:1. The combined organic layers were washed with brine, dried
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~S CIl Example 33 5 In analogy to example 22.3,
(4 {2-[2-(4-chloro-benzoylamino)-thiazol-4-yl)- acetyl
}-piperazin-l-yl)-acetic acid (example 22.2) was coupled with 3-(tert-

1%@& g{p@@rbonylamlno)pyrrolldlne using general methOd?%T}BP96¥%0134(o

[2 (4 chloro -benzoylamino)-thiazol-4-yl[-4¢etyl}-piperazin-1-yl)-acetyl]-

%' ")3éi}erm§rba%p] %&Qntt"%‘g’ée%“ty' ﬁ%e rQIE '58@?“%@"?&%%&3 1

A solution 0of 180 m
{1C{Qoma{2gfzpm ema.h?abléﬁ%?lww fﬁ?&‘i&%—?’l] to CH,ClL/MeOH 85:15 in
acetyBsjpipesaziivel -9h-acety [t pizriahtinBaflicanbamiciacit teri-outyk egier
iy LMEOH was caolad.in 0 GuReRIEeAIEA NI S 10| AMLHCIdbw
dioxane. The reactio Xture was stlrred over night at r.t., then
cc?f%g %&é%l %’ﬂédr rfjtbje was taken up in 5 ml IN aqueous HCI and
washed with diethylether. The aqueous layer was brought to pH 12 with

4N NaOH and extracted with EtOAT, then with CH2C12/MeOH 9:1. The
combined organic layers wa with brine, dried WO 2006/066778
PCT/EP2005/013460 -4%¥(MgSC4), fitered and concentrated. The crude
product was purified by chromato hy on silfeaNising a gradient from
CH2CI2 to CH2ClI2/Me :15in 20 myn to'give 25 mg
[4-(2-{4-[2-(3-amino-pyrretidin-1-yl)-2-oxd ethyl]-

piperazin-I-yl}-2-oxo-et .azol-2-yl]-4-chloro-benzamide as light
yellow 5 solid. MS 491.5 [M+H]+)

C

Example 34

In analogy to example 22.3, (4-{2-[2-{4-chloro-benzoylamino)-thiazol-4-yl]-
acetyl}-piperazin-1-yl)-acetic acid (example 22.2) was coupled with (5)-2-
(trifluoromethyl)pyrrolidine, using general method C, to give 4-chloro-{4-(2-oxo-
2-{4-{2-0x0-2-({R)-2-trifluoromethyl-pyrrolidin-1-yl)-ethyl] -piperazin-1-yi}-
ethyl)-thiazol-2-yl]-benzamide. White solid. MS 543.8 ([M+H]")

SN

Example 35

In anaio'gy to example 22.3, (4~12-[2-(4-chloro-benzoylamino)-thiazol-4-yi} -
acetyl}-piperazin-1-yl)-acetic acid (example 22.2) was coupled with H-Pro-NHMe,
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O N S1,NNHZ ONHNO CI Example 34 In analogy to example 22.3,
(4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]- 10
acetyl}-piperazin-1-yl)-acetic acid (example 22.2) was coupled with (S)-2-

Wd%ﬂ%)&gmethyl)pyrrolidine, using general method C, to giM@ T/Ep2005/613460

4-chloro-[4-(2-oxo- 5.
2-{4-[2-0x0-2-((R)-2-trifluoromethyl- yrroﬁldin 1-yl)-ethyl]-piperazin-1- yI}

em,l)%\gy@@r@i %afﬂolame@mswh[tﬁ@m ME 5433 (AN S ~
e 2 EXRmRle 33 Aalooy 0 2XamRle 223
(éflﬁzfé ta h%?gli)gri)z%?/ énml Hhiszoik acetyl? pipefazin- yI) -acetic
acidtheaminsie WhiR) s éﬁ&é@&@?ﬁﬁbr -NHMe, WO 2006/066778
PCT/EP2005/013460 -50 using general method C, to give

(S)-1-[2-(4-{2-[2-(4-chloro-benzoylami
thiazol-4-yl]-acetyl}-piperazin-1- yrrolidine-2-carboxylic acid
methylamide. White solid. MS 33,,3 ([%61 +)

N

-2
s-—O

Example 36

in analogy to example 22.3, (4-{2-12-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetyl}-piperazin-1-yl)-acetic .acid (example 22.2) was coupled with (RS)-3-
(methylsulfonyl)pyrrolidine, using general method C, to give 4-chloro-(RS)-[4-(2-
{4-]2-(3-methanesulfonyl-pyrrolidin-1-yl)-2-oxo-ethyl] -piperazin-1-yl}-2-oxo-
ethyl)-thiazol-2-yl]-benzamide. Off-white solid. MS 554.2 ({M+H]™)

Ci

Example 37

37.1 A solution of 30 g 2-(2-aminothiazol-4-yl)-ethyl acetate in 200 ml CH,Cl;
was treated at 0 °C with 2.9 g DMAP under an argon atmosphere. A solution of
38.9 g Boc,O in 50 ml CH;Cl; was then added dropwise for 3¢ min. The resulting



O N S/NN AN ONHO\N HN CI\ 5 Example 36 In analogy to
example 22.3, (4-{2-[2-(4-chloro-benzoylamino)-duazol-4-yl]-
acetyl}-piperazin-l-yl)-acetic acid (example 22.2) was coupled with (RS)-3-

vs() 20[(&1}%}? Isulfonyl)pyrrolldlne using general method C, toPg%/Emeem()

(670" (%28) [4-(2
{4 [2 (3-methanesulfonyt-pyrrolidin-1-yf)22-oxo-ethyl]-piperazin-1-yl}-2-oxo
SR Re MReTram e Qs 2ol M 282 ML) Oulea

utlon 0
2}(%%%1@mlgﬂﬁsyﬁﬁhﬁﬂtaﬁét%4ﬁi 208 Hﬂ‘t‘fi—@éﬁz(mg s e
Wd:ﬁhZthgt@i\/he@eM@l’e aruaegendatmesplvecenfysotutianl of 380w Boe2©

in 29 mi %ﬂgh%%n E%%%g &Q%Qadagl@l\gf@@fgs@&m@x;mq FERULing WO
2006/066778 PCT/
5 (2-tert- butoxycarbonyiammo thlazol 4-y1} -acetic acid ethyl ester as orange viscous

oil. MS287.0 ({M+H]")
o

S AT

37.2 Using general procedure E, (2-tert-butoxycarbonylamino-thiazol-4-yl)-acetic
10 acid ethyl ester was hydrolyzed to {2-tert-butoxycarbonylamino-thiazol-4-yl)-acetic
acid. Colorless crystalline solid. MS 259.0 ([M+H]™)

r“/\{/o
Y

37.3 Using general procedure C, (2-tert-butoxycarbonylamino-thiazoi-4-yl)-acetic

15 acid was coupled with 1-(pyrrolidinocarbonylmethyl)piperazine to give (4-{2-oxo-
2-[4-(2-ox0-2-pyrrolidin-1-yl-ethyl)-piperazin-1-yl] -ethyl}-thiazol-2-yl}-carbamic
acid tert-butyl ester. White solid. MS 460.4 (IM+Na]")

PN - ND
%&var\o”’

20 37.4 In analogy to example 33, (4-{2-ox0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-
piperazin-1-yl]-ethyl}-thiazol-2-yl})-carbamic acid tert-butyl ester was deprotected
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-51 suspension was stirred at r.t. overnight. The reaction mixture was then
washed with 5 % aq. KHCO3, H20, sat. aq. NH4CI and brine, dried
(MgSO04), filtered and concentrated to leave the crude product as a brown

W(é%%&g”? The product was isolated by chromatography grsiisasi18%e

tOAc/cyclohexane 1:2 to give 40.59 5 (2
-tert-butoxycarbonylamino-thiazol-4-yl) -acetic acid ethyl ester as orange

V'ﬁ? S Qi MR8 1AMl 04 S5c34. %H&maﬁmeyakﬂrﬂgc@dwﬁﬁ 1-

ert-butoxyc r Iamlno hiazol- 4 Y. ethyl ester was
hy’gr(?@?‘}%% t‘é{?ﬁ/ £ Sosr%l/ am%}%? é(&llg ﬁﬁf acetic acid.

Colorless crystalline SO|Id MS 259 0 ([MtHj+) SVNH "/INHO ( SO >r

37.3 Using general procedureﬁﬁ/\(
C,(2-tert-butoxycarbonylaming-=thjazold-yl)-acetic 15 acid was coupled
with 1-(pyrro|idinocarbonylmesthﬁlypi %ne to give (4-{2-oxo-
2-[4-(2-ox0-2-pyrrolidin-1-yl-ethy-pip& zin-1-yl]-ethyl}-thiazol-2-yl)-carba
mic acid tert-butyl ester. White solid. M 0.4 ((M+Na]-) ~~-No O OJN
H 20 37.4 In analogy to example 33, N
(4-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)
piperazin-I-yl]-ethyl}-thiazol-2-yl)-carbamic acid tert-butyl ester was
deprotected WO 2006/066778 PCT/EP2005/013460 -52 to give
2-(2-amino-thiazol-4-yl)-1-[4-(2-oxo-2-pyrrolidin-I-yl-ethyl)- piperazin -1-
yl]-ethanone. Off-white amogahous SO|Id MS 338. E‘qul I;ﬂy) ©

37.5 Using general procedaure D, -amino-t
pyrmhdm—l—yi—ethyi}npxperamm1—y1]—ethanone was  coupled  with  5-
chiorothiophene-2-carboxylic acid to give 5-chloro-thiophene-2-carboxylic acid {4-

{2-0%0-2-[4~{2-0x0-2-pyrrolidin- 1 -yl-ethyl)-piperazin-1-yl] -ethyl}-thiazol-2-y1)-
amide. Light yellow amorphous solid. MS 482.4 (IM+H]T)

//\N
S/-.—\?,/?/N\/f /?/N \
N
H

-(2-0%0-2-

=

Ci
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S~N N NHZ ~N 1--f O C 5 37.5 Using general procedure D,
2-(2-amino-thiazol-4-yl)-I- [4-(2-ox0-2-
pyrrolidin-l-yl-ethyl)-piperazin-1-yl]-ethanone was coupled with 5-

chlorothloghene -2-carboxylic acid to give 5-chloro- thlophene -2-ca b é/l
WQ 208((% CT/EP2005/013460

(.2-0x0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyff piperazin-1-y1]-ethyl}-thiazol-2..
y1) amide. Light yellow amorphous solid. MS 482.4 ([M+H]+) S "7 fir-- N
-~rNj ONNOOH S10clWO 2006/066778 PCT/EP2005/013460 -
s5&xgnalhdte 38 In. analogy to example 37.5,
2-(2-amino-thiazol-4-yl)-1-[4-(2-oxo-2-pyrrolidin-I- 5

yirethy %%,p{erazm hiylethanang (@ample 37 4) was couplesl Wil frin...

bromo hene ca (0047 IC acid, usin genea method D, to give

5T W@ﬁﬁgﬁé_ﬁlﬁ})&gﬁ}ﬁc éﬁamp e 37.4) was coupled with 5-
(4{2roxbrdsH(2-Dxaipyitcodidin- bsid setieybrapi pethzih D yip-ativg| 5-bromo-

HA @é L2-y-amida; Light-yellow,salidy, MS:228. LM+ b QNN -

r<J. 10 E
pxperazinJl -yl et)l()?r t{m?a:z)’(?l -2-yl)-amide. Light yellow solid. MS 528.1 ([M+H]")

Example 39

In analogy to example 37.5, 2-(2-amino-thiazol-4-yl)-1-{4-(2-oxo-2-pyrrolidin-1-
yl-ethyl)-piperazin-1-yi]-ethanone (example 37.4) was coupled with 5-
methylthiophene-2-carboxylic acid, using general method D, to give 5-methyl-
thiophene-2-carboxylic  acid  (4-{2-ox0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl}-
piperazin—1—yl}—ethyl}—thiazol—%jfl)namide Light yellow solid. MS 462.3 ([M+H]")

g7 NL{}
) A
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In analogy to example 37.5,
2-(2-amino-thiazol-4-yl)-I-[4-(2-oxo0-2-pyrrolidin-1-
yl-ethyl)- piperazin-l-yl]-ethanone (example 37.4) was coupled with 5- 15

Wgﬁ )?1 gphene-2-carboxylic acid, using general method B, £Q: 8148013460
met

yI thiophene-2-carboxylic acid
(4 (2 0X0-2-[4-(2-0x0-2-pyrrolidin-I-yl- ethﬁ) piperazin-I-yl]-ethyl
%lkz,;yl) -amide. Light yellow solid. MS 462.3 ([M+H]') ~0 SYN (N~
O NH ™-N O WO 2006/066778 PCT/EP2005/013460 -54- Example 40 In
analogy to example 37.5,
2-(2-amino-thiazol-4- y% -1-[4- 2 -0X0-2- ﬁﬁ yrrolidin-|-

ethdr Bl 7 W) Widé Copiad WitFPliin 1
plﬂeéﬂﬁfyj@qﬁa@iﬁl-luﬂhglgmmeea(mthﬂd B4 giarecoupled with piperonylic
b%@ﬁzzp[%gg‘%j'(péﬁ%gﬁn%ﬁ@c@)fyll% agid Bf2o(1,3] dzcixoie—s Carbot)f{]th a|c1d (ii) {2-
0XO0- 0x0-2-pyrroligin-1-y -piperazin: iazal-2:y
AT R R SRR B
ExartifsleQif-irhansdbgy Y6 éx@ i 875
2-(2-amino-thiazol-4-yl)-1-[4-(2-oxo-2-pywrolidin-I-

yl-ethyl)-piperazin-1-yl]- ethanana{ieﬁﬁr%upjle 37.4) was coupled with
indole-6- carboxylic acid, usi 'Ynithod D, to give
1H-indole-6-carboxylic acid (4- { i

0X0-2-[4-(2-0x0-2-pyrrolidin-I= -ethyl) pipera m -l-yl]-ethyl }-thiazol-2-yl)-
amide. Off-white solid. MS 4 ([M+H]t)

N
o
o—/

Example 41

In analogy to example 37.5, 2-(2-amino-thiazol-4-yl)-1-[4-(2-ox0-2-pyrrolidin-1-
yl-ethyl)-piperazin-1-yl}-ethanone (example 37.4) was coupled with indole-6-
carboxylic acid, using general method D, to give 1H-indole-6-carboxylic acid (4-{2-
oxo-2-[4-(2-0ox0-2-pyrrolidin- 1-yl-ethyl)-piperazin-1-yl} -ethyl}-thiazol-2-y1)-
amide. Off-white solid. MS 481.5 ({M+H]")

O

=
Cu NH N o
X
W &

Example 42
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SVN ~-~ 0 NH N O HN Example 42 20 WO 2006/066778
PCT/EP20051013460 -55 In analogy to example 37.5,
2-(2-amino-thiazol-4-yi)-I-[4-(2-ox0-2-pyrrolidin-I-

W i eth/XG) |§)era2|n -l-yl]-ethanone (example 37.4) was coupl, cdr)ﬁfgn)esmzs:m

2683 - fluorocarboxylic acid, using general method D, t0 g
A-chloro-3-fluoro-N-(4-{2- 55 -

x02 rrolidinsl-yl-eth peraz vil-ethyl}-thi
benzamu% 6ﬁx -W gg)l%d 2&% }) é E ¥ %7 sIg h'y&}g gﬁ!“%%]él
E%&ﬁfbyé)ngpi@qw-dn‘éloﬁyéﬁ@ga%@ 7 37 4 was coupled W1t_h 4-chloro-3-
2 f&@ﬁﬂﬂ@dﬁ@a@hé e [dedi2r dixor2bpyirialidingile 4-chloro-3-fluoro-N-(4-{2-

? i)y E'Pzeg%'a-gg oﬂmﬁnpglﬁe@ﬁgsargpg@r;ﬁ i‘M?%&?H%QzW'@YI

luoro-4- methoxycarboxylic acid ?ln_gf%ggwera method D, to give

3-fiEfAEA Fh&ﬁo‘% 1r(<°430hd MS 4945 (M

{2-oxo- 2 [4-(2-0x0-2-pyrrolidin-I-yl- e Piperazin-l-yl]-ethyl}-thiazol-2-yl)-
benzamide. Light yellow solid. ([M+H]+) ff N~) OOON/-N H

F 15 10 Example 44 SN (\N\)
N
\

S

Ct

Z

Example 43

In analogy to example 37.5, 2-{2-amino-thiazol-4-y1)-1-[4-(2-0x0-2-pyrrolidin-1-
yl-ethyl)-piperazin-1-yl]-ethanone (example 37.4) was coupled with 3-fluoro-4-
methoxycarboxylic acid, using general method D, to give 3-filuoro-4-methoxy-(4-
{2-0x0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-1-yi]-ethyl}-thiazol-2-y1)-
benzamide. Light yeliow solid. MS 490.4 ((M+H]") '

N "
smN /\O/]’ /3

0
© N
H

—0Q

Example 44

In analogy to example 37.5, 2-(2-amino-thiazol-4-y1)-1-[4-(2-0xo-2-pyrrolidin-1-
yl-ethyl)-piperazin-1-yl}-ethanone (example 37.4) was coupled with p-anisic acid,
using general method D, to give 4-methoxy-(4-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-1-



In analogy to example 37.5,
2-(2-amino-thiazol-4-yl)-1-[4-(2-oxo0-2-pyrrolidin-I- 20
yl-ethyl)-piperazin-I-yl]-ethanone (example 37.4) was coupled with p-anisic
' ing general method D, to give

W‘Z?rl%(laé{ §>@%4-{2-oxo-2-[4-(2-oxo-2-pyrro|idin-l WO 2006/066778
PCT/EP2005/013460 -56 yI-ethyI)-pipe‘rggih-l-yl]-ethyl
Hpiaaohzalihsnzamides e sqld. M3cA 72 (Ve 4T MO s
>=N 00 HI0 5 Example 45 In analogy to example 37.5, 2-(2-amino .
-tmg%m-g/l)-1-[4-(2-oxo-2-pyrrolidin-I yl-ethyl)-piperazin-1-yl]-ethanone
(example 37.4) was coupled with 5-chlorofpwb§?@rboxylic acid,
using general method D, to giye $-ch Obpyrldingl2 T0 carboxylic acid
(4-{2-0xo-2-[4-(2-0xo-2-— 0 |din-l—ﬁ-ethyl)-piperazin-I-yi)-
ethyl}-thiazol-2-yl)-amide./Yelloow solid... MS 477.3 ([M+H]+) 0 Nom™ u
N~JO~ NN Hi/N ¢ ample 46 15 In analogy to example 37.5,
2-(2-amino -thiazol-4-y 4-(2-0x0-2-pyrrolidin-I-
yl-ethyl)-piperazin-1-yl]-gthanone (example 37.4) was coupled with 2,3-
dihydrobenzofurane-5-gsarboxylic acid, using general method D, to give.
2,3- dihydro-benzofuran-5-carboxylic acid
(4-{2-ox0-2-[4-(2-0x0-2-pyrrolidin-1-yl

Example 45

In analogy to example 37.5, 2-(2-amino-thiazol-4-y1)-1-[4-(2-0x0-2-pyrrolidin-1-
yl«ethfi)-pi?erazim}.-ylj;ethanone {example 37.4) was coupled with 5-chioro-
pyridine-2-carboxylic acid, using general method D, to give 5-chloro-pyridine-2-
carboxylic acid  (4-{2-oxo0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-1 -yll-
ethyl}-thiazol-2-yl}-amide. Yeliow solid. MS 477.3 (IM+HT

N
ST

PN
Oy N 0

b

/N
S
o

Example 46

In analogy to example 37.5, 2-(2-amino-thiazol-4-v1)-1-[4-(2-0xo-2-pyrrolidin-1-
yl-ethyl)-piperazin-1-yl]-ethanone (example 37.4) was coupled with 2,3-
dihydrobenzofurane-5-carboxylic acid, using general method D, to give 2,3-
dihydro-benzofuran—S—E:arboxylic acid  (4-12-0x0-2-[4-(2-0x0-2-pyrroiidin-1-yl-
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WO 2006/066778 PCT/EP2005/013460 -57 ethyl)
-piperazin-l-yl]-ethyl}-thiazol-2-yl)-amide. White solid. MS 506.5
([M+Na]+) S\77ON N~'N9 ONO~fON H 05 Example 47 47.1 Using

| method C, (2-ter-t-butoxycarbonylamino-thiazol-4- é -acetic (;i)
W e%iaa%%?gla was coupled with 1-(N-m5e7thylpiperidin-4-ylil g{g@zﬁg %(()%
give ' R

Ma&%y[ﬂ;(ﬂ;ﬂ%m:%'psﬁkwn-tﬁsyé%zpz. razinday!l-2-@xe-Lthylithiazols2-yiks
carbamic acid tert-butyl ester. Off-white powder. MS 424.0 ((M+H]+) o
S%‘MO‘S}NI—P N O bN 1047.2 To a stirred suspension 0f3.9 g
(4-{2-[4-(1-methyl-piperidin-4-y|)-pipera,z+h\%- -2-o0xo=gthyl
}-thiazol-2-yl)-carbamic act = ssterwas o 0 Ml of 33 % HBr
in acetic acid. The re@ctiombkture)was stirred &t r.t. for 4 h. The 15
mixture was left overnigitin the fridge. Then it was concentrated to leave
an off- white solid wjich, was suspended in 50 ml Et20, triturated and
stirred at r.t, for 3 h. product was collected by filtration, washed with
Et20 and dried to gi *6 g 2- (2-amino-thiazol-4-yl)-1-[4-(1-methyl
-piperidin-4-yl)-piperazin-l-yl]-ethanone trihydrobromide. Off-white solid.
MS 324.4 ((M+H]+) WO 2006/066778 PCT/EP2005/013460 -58 o

Example 47

47.1  Using general method C, {2-tert-butoxycarbonylamino-thiazol-4-yl)-acetic
acid (example 37.2) was coupled with 1-(N-methylpiperidin-4-yl)piperazine to give
(4-{2-{4-(1-methyl-piperidin-4-yl}-piperazin-1-yl}-2-oxo-ethyl}-thiazol-2-yl}-
carbarmic acid tert-butyl ester. Off-white powder. M8 424.0 ([M+H]™)

(@] NH
0
> @

47.2 To a stirred suspension of 3.9 g (4-{2-[4-(1-methyl-piperidin-4-yl}-piperazin-
1-yl]-2-0x0-ethyl}-thiazol-2-yl)-carbamic acid tert-butyl ester was added 40 ml of
33 9% HBr in acetic acid. The reaction muxture was stirred at r.t. for 4 h. The
mixture was left overnight in the fridge. Then it was concentrated to leave an off-
white solid which was suspended in 50 mi Et;O, triturated and stirred at r.t. for 3 h.
The product was collected by filtration, washed with Et;O and dried to give 5.6 g 2-
{ 2wamino—thiazol—4—yl)-l— [4-(1-methyl-piperidin-4-yl)-piperazin-1-yi]-ethanone
trihydrobromide. Off-white solid. MS 324.4 ([M+HI
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SYN NHZ N 47.3 Using general procedure D,
2-(2-amino-thiazol-4-yl)-I-[4-(1-rriethyl-
piperidin-4-yl)-piperazin-1-yl]-ethanone trihydrobromide was coupled with

Wiw‘a(p&(}q}gthlophene -2-carboxylic acid to give PCT/EP065/013460

bromo-thiophene-2-carboxylic acid cq .
(4-{2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl}-thiazol-2-yl)-
amide. Yellowsolid. MS514.3([M+H]Jt) o stN~~ONHN Sb\ 10
Example 48 WO 2006/066778 005/013460 -59 In analogy to
example 47.3, 2-(2-amino-thi 144-(1-methyl-piperidin-,4-
yl)-piperazin-1-yl)-ethanone trih e()\ (example 47.2) was coupled
with 5- chlorthiophene-2-carboxyli¢ acid,%%g general method D, to give

5-chloro- thiophene-2-carboxylic acid
(4-{2-[4-(1-methyl-piperidin-4-yl)-piperazin=}7yl]-2- 5
oxo-ethyl}-thiazol-2-yl)-amide. Light orange 'solid. MS 468.5 ([M+H]’) o
SYN(9 O'NN/1 CfNJ Example 49 10 In analogy to example 47.3,
2-(2-amino-thiazol-4-yl)-1-[4-(1-methyl-piperidin-4-
yl)-piperazin-1-yl)-ethanone trihydrobromide (example 47.2) was coupled

' thylth 2-carb t
it 2 (e HopenS S Cabo . 0t NG RNl GIPOd Dl

(4P{pepiriyn-- %rﬁéir{g}pgqfféﬁd,ﬁlh SfeRRRSraziAvdrghromide was coupled with 5-

bromothiophene-2-carboxylic acid to give 3-bromo-thiophene-2-carboxylic acid
(4-{2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl} -thiazol-2-yl)-
amide. Yellow solid. MS 514.3 ([M+H]™)

S—MN N
)
e
= N
\

Br

Example 48



oxo-ethyl}-thiazol-2-yl)-amide. Light yellow solid. MS 448.4 ([M+H]+) S ' N

(N ONHN b N 15 Example 50 In analogy to example 47.3,

2-(2-amino-thiazol-4-yl)-1-[4-(1-methyl-piperidin-4- 20
YD-piperazin-1-yl]-ethanone trihydrobromide (example 47. é Q

_ “(\%//v%ﬁg(’@ S4iUoro-4- -methoxybenzoic acid, using general meth§ % t%)&é\'f\tlmﬁgg

3-fluoro-4 WO 2006/066778 PCT/EP20(55§/013460 -60

N T ety iRt pere e ;iﬁoer?&m

th iazo enza |te amor ous olid

SIINP@NWN1W%Nﬂ@%ﬁfﬁré%ﬁbmﬁméﬁi‘@‘ﬁ%‘tﬁé?a%’r&h%uﬂ*ed W S
Sﬁh&m@@@ﬁ@m&#b@&m@w&td acighgngeatinyl- 2neamihd>4- th.agmes,adétare

%‘%amlngﬁg%éiaig‘? ﬁp %r%tmoﬁgﬁl}ﬁ ﬁpendm 4- T}£ \MEI erazm l

-acetic acid ethyl esters 0] $o id
B%OSE%EP()I}-F}L}]%%%}Y jﬁﬁg Hgfej AB7EF Solid. Vs 4685
o!
o N

S/N

&b

'Example 49

In analogy to example 47.3, 2-(2-amino-thiazol-4-yl)-1-[4-(1-methyl-piperidin-4-
yi)-piperazin-1-yl]-ethanone trihydrobromide (example 47.2) was coupled with 5-
methylthiophene-2-carboxylic acid, using general method D, to give 5-methyl-
thiophene-2-carboxylic acid (4-{2-[4-(1-methyl-piperidin-4-yi}-piperazin-1-yl]-2-
oxo-ethyl}-thiazol-2-yl)-amide. Light yellow solid. MS$448.4 (M+HIT

r‘#\i
SN
)
Q
\
Example 50

In analogy to example 47.3, 2-{2-amino-thiazol-4-y1)-1-[4-(1-methyl-piperidin-4-
yl)-piperazin-1-yl}-ethanone trihydrobromide (example 47.2) was coupled with 3-

fluoro-4-methoxybenzoic acid, using general method D, to give 3-fluoro-4-



L3}

10

51.2 Using general method F, 5-chlorothiophene-2-carboxylic acid and
ethyl-2- amino-4-thiazole acetate was reacted with
1-(4-amino-3-fluoro-phenyl)-1H- pyridin-2-one (CAS 536747-52-1,

ccording to C. F. Bigge et at., patent 15 appllcay p ‘
Wga%%ﬁiﬁﬁa to give 5-chloro-thiophene-2-carboxylic acid (g é}!é?ﬁcf)ﬂrgf 'y

(2-0x0-2H-pyridin-1-yl)- phenylcarbamoyﬁD methyl}-thiazol-2-yl)-amide.
llowy (INLEHE), W N8 -2-0x0-¢ :
g’f& 8 g%ﬁ EM? @%@g&h\&%zg Qlfl%?ﬁg)l %g Zlﬁﬁaﬂtﬁ}ﬁé 521In
aﬁﬁ’l%@}/ %OYB FREE il ZOff- white amorphous solid. M 47 3

(2-[(5-chloro-thiophene-2-carbonyl)-aming}-thiazol- 5 4-yl}-acetic acid ethyl
ester (example 51.1) was react th 4%(4-amino-3-fluoro-

phenyl)=morpholin-3-one (CAS:Y 73;3 ) to give
{2-[(5-chloro-thiophene=2- casbho J-thiazol-4-yl}-acetic acid ethyl
ester. Light yellow solid. MS 495. 4 ([M+H€)}N) ONO H/F NS~NH

F N

\

_C

Example 51

51.1 Using general method A, 5-chlorothiophene-2-carboxylic acid and ethyl-2-
amino-4-thiazole acetate were coupled to give {2-[(5-chloro-thiophene-2-
-carbonyl)namino]—thiazoi-4—yl}—acetic acid ethyl ester. Off-white solid. MS 331.3
(IM+H]™)

51.2 Using general method F, 5-chlorothiophene-2-carboxylic acid and ethyl-2-
amino-4-thiazole acetate was reacted with 1—{4—amino«3mﬂuom—phenjf1)—lH‘—
pyridin-2-one (CAS 536747-52-1, prepared according to C. F. Bigge et al., patent
application WO 2003045912) to give 5-chloro-thiophene-2-carboxylic acid (4-{[2-
fluoro-4-(2-o0xo-2H-pyridin-1-y1)-phenylcarbamoyl]-methyl}-thiazoi-2-yl}-amide.
Light yellow solid. MS 489.3 ([M+H]")
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O/ C! 10 Example 53 53.1 Using general method E,
{2-[(5-chloro-thiophene-2-carbonyl)-amino]- thiazol-4-yl}-acetic acid ethyl
ester (example 51.1) was hydrolyzed to give {2-[(5-

W&QI%%-gm%ohene-2-carbonyl)-amino]-thiazoI-4-yI}-acetic agid EEWhits 460
solid.

15 MS 301.0 ([M-H]-) WO 2006/066778 PCT/EP2005/013460 -62
O OH SNH O/SCl 53.2 Using genefdll method A,
{2-[(5-chloro-thiophene-2-carbonyl)-amino]- thiazol-4-yl}-acetic acid was
coupled with 1-methyl-4-(piperidin-4-yl)-pi e/razpne 5 to give

5-chloro-thiophene-2-carboxyligsaci Na-(4-methyl-piperazin-1-yl)-
piperidin-1-yll-2-oxo-ethyl}-thia |-£@gﬂid . Light yellow amorphous
solid. MS 468.4 (M+HM O NfN [fA'-141N NHO S
N F
s
NH

8]

Example 52

In analogy to example 51.2, {2—{(5;chlore—thiophene~2~carbonyl)-amino}~thiazoi—
4-yl}-acetic acid ethyl ester {example 51.1) was reacted with 4-(4-amino-3-fluoro-
phenyl)-morpholin-3-oné (CAS 742073-22-9) to give {2-[(5-chloro-thiophene-2-
carbonyl)-amino]-thiazol~-4-yi}-acetic acid ethyl ester. Light yellow solid. MS
495.4 ([M+H]™)

Example 53

531 Using general method E, {2-[(5-chloro-thiophene-2-carbonyl)-amino]-
thiazol—é~y§}-acetic acid ethyl ester (example 51.1) was hydrolyzed to give {2-{(5-
chloro-thiophene-2-carbonyl)-amino]-thiazoi-4-yi}-acetic acid. Off-white solid.
MS 301.0 ({M-H]"}
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Cl Example 54 10 54.1 Using general method A, with THE instead of
DMF as solvent, [2-(4-chloro- benzoylamino)-thiazol-4-yl]-acetic acid ethyl
ester (example 1.1) was coupled with tert-butyl-l-piperazine carboxylate

wib:8i¥8s47t2-[2-(4-chloro-benzoylamino)- PCT/EP2005/013460

thiazol-4-yl]-acetyl}-piperazine-l-carboxylic, acid tert-butyl ester. White
solid. MS 465.1 ([M+H]T) WO 2006/066778 PCT/EP2005/013460 -63- 0
NSIN~)ONHN O CI54.2 In angalogy to example 33,
4-(2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetyl}-piperazine-I-carboxylic aci tert%'utyl ester was deprotected to give
4- 5 chloro-N-[4-(2-ox0-2-piperazini-i-yl-ethyl)-thiazol-2-yl]-benzamide.
White solid. MS 365:1 ([M+H]+) 9—/& S~ ONHH CI54.3 Using general
procedure A, 4-chloro-N-[4-(2-oxo-2-Bfperazin-1-yl-ethyl)- 10
thiazol-2-yl]-benzamide was cougt Witbh (2-oxo-pyrrolidine-l-yl)-acetic
acid (CAS 53934-76-2) to give / P
4-chloro-N-[4-(2-0x0-2-{4-[2-(2-0x0-py olio%-l-yl)-
acetyl]-piperazin-1-yll-ethyl)-thiazol-2-yi]-benzamide. White solid. MS
490.4 ([M+H]+) WO 2006/066778 PCT/EP2005/013460

53.2 Using general method A, {2-{(5-chioro-thiophene-2-carbonyl)-aminoj-
thiazol-4-yl}-acetic acid was coupled with 1-methyi-4-(piperidin-4-yl}-piperazine
to give 5-chloro-thiophene-2-carboxylic acid (4-{2-[4-(4-methyl-piperazin-1-yl}-
piperidin-1-yl]-2-oxo-ethyl}-thiazol-2-yl)-amide. Light yellow amorphous solid.
MS 468.4 ([M+H]™

Q

NH
O

AN

—

Example 54

54.1 Using general method A, with THF instead of DMF as solvent, [2-(4-chloro-
benzoylamino)-thiazol-4-yl]-acetic acid ethyl ester (example 1.1) was coupled with
tert-butyl-1-piperazine carboxylate to give 4-{2-{2-(4-chloro-benzoylamino)-
thiazol-4-yi]-acetyl}-piperazine- 1 -carboxylic acid tert-butyl ester. White solid. MS
465.1 ([M+H1")
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-64-0 NS, No NH N O CI Example 55 55.1 Using general method A,
with THE instead of DMF as solvent, 4-chloro-N- 5
[4-(2-0x0-2-piperazin-1-71-ethyl)-thiazol-2-yll-benzamide (example 54.2)
£Qupled with bromoacetic acid to give POT/EP2005/013460
N-(4-[2-[4-(2-bromo-acetyl)-piperazin-I-_yé]ﬁ-g-oxo-ethyl}
thiazol-2-yl)-4-chloro-benzamide. Amorphous white solid. 0 N D SINO,
N ONH/Br Cl1055.2 To a stirred mixture of 100 mg

N-(4-{2-[4-(2-bromo-acetyl)-pi%e_r%zinﬂ-yl]-
2-oxo-ethyl}-thiazol-2-yl)-4-chI8 TO hE)e ide in 5 ml THE at r.t. were
added 0.04 ml (aminomethyl)c»@oh ang and 0.09 ml triethylamine. After

48 hrs stirring at r.t. under R-atmosphere, the reaction mixture was
concentrated. The crude product was ifiéd%by chromatography on
silica using a gradient from 12 to 15 CH2CI2/MeOH 95:5 in 20 min to

give 19 mg 4-chloro-N-[4-(2 -
(cyclohexylmethyl-amino)-acetyl]-piperazin-I-yl}-2-oxo-ethyl)-thiazol-2-yl]-
benzamide. White solid. MS 518.5 ([M+H]+) WO 2006/066778
PCT/EP2005/013460

54.2 In analogy to example 33, 4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetyl}—biperézine»bcarboxylic acid tert-butyl ester was deproteéted to give 4-
chloro-N- [4—(2w0x0—2~piperazin—l—yl~ethyl)-thiazol—2_-yl] -benzamide, White solid.
MS 365.1 ([M+H]") '

G NH
N

<5

Cl

54,3 Using general procedure A, 4-chloro-N-{4-(2-oxo-2-piperazin-1-yl-ethyl)-
thiazol-2-yl}-benzamide was coupled with (2-oxo-pyrrolidine-1-yi}-acetic acid
(CAS 53934-76-2) to give 4-ch10r0~N-[4-(2—;):!{0“2—{4—[2—(2—0x0-pyrfoiidin-1—yi)—‘
acetyl]-piperazin-1-ylj-ethyl)-thiazol-2-yl]-benzamide. White soiid. MS 4904
(IM+H]) | |
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-650 N~ 0zN N ONHH O N~ Ct Example 56 In analogy to example
55.2, N-(4-{2-[4-(2-bromo-acetyl)-piperazin-I-yll-2-oxo- 5
ethyl}-thiazol-2-yl)-4-chloro-benzamide was reacted with pyrrolidine to

wl¥& Ase77s PCT/EP2005/013460

chIoro-N-(4-{2-oxo-2-[4-(2-pyrrolidin-l-yléggetyl)-piperazin-l-yI]-ethyI}-thiaz
ol- 2-yl)=benzamide. Off-white amorphous solid;<MS 476.0 ([M+Hj] ) NN
STNONHN ON CI10 Example 57&7.1 To a stirred, cooled (0 C)
solution of the 1.6 g 3-aminopyrazefe™ DMF under an argon atmosphere
was added potassium tert-buty, éft'eNAf@ 0 min. stirring at 0 C, ethyl
iodoacetate was added in one p‘q?tion. After 2 h stirring at 0 C, the ice

bath was removed and stirri NHt. was inued for 22 h. The 15
mixture was concentrated in order to rem@ve as much DMF as possible.
The residue was taken up i Ac and waghed with H20. The agueous
phase was extracted with E . Thec ned organics were washed

with H20 and brine, dried (MgpO4), filtered and concentrated. The crude
product was purified by

Example 55

55.1 Using general method A, with THE instead of DMF as solvent, 4-chloro-N-
{4-(2-0x0-2-piperazin-1-yl-ethyl)-thiazol-2-ylj-benzamide (example 54.2) was
coupled with bromoacetic acid to give N~(4-{2—{4—(2-bromo~acetyl)-piperazin-l—
y1]-2-ox0-ethyl} -thiazol-2-y1)-4-chloro-benzamide. Amorphous white solid.

O

~ S
5. N &N
o NH h

0 Br

Cl

55.2 To a stirred mixture of 1060 mg N-(4-{2-[4-{2-bromo-acety})-piperazin-1-yl|-
2-oxo-ethyl}-thiazol-2-y1}-4-chloro-benzamide in 5 ml THEF at r.t. were added 0.04
ml (aminomethyl)cyclohexane and 0.09 ml triethylamine. After 48 hrs stirring at
r.t. under argon atmosphere, the reaction mixture was concentrated. The crude
product was purified by chromatography on silica using a gradient from CH,Cl, to
CH,Cly/MeQH 9555 in 20 min to give 19 mg 4-chloro-N-{4-(2-{4-{2-
(cyclohexylmethyl-amino)-acetyl]-piperazin-1-yl} -2-oxo-ethyl}-thiazol-2-yl}-
benzamide. White solid. MS 518.5 ({M+H!™)
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WO 2006/066778 PCT/EP2005/013460 -66 chromatography on silica
using a gradient from cyclohexane to EtOAc in 40 min to give 366 mg
(3-amino-pyrazol-l-yl)-acetic acid ethyl ester as viscous yellow oil. HZN N

W@m%gzﬁ%ysing general method A, with THE instead of D%}%%z%%\/(ﬁ@ko

(3-amino- pyrazol-l-yl)-acetic acid ethyl ester was coupled with
5-chlorothiophene-2- carboxylic acid to_gﬁl%/é
{3-[(5-chloro-thiophene-2-carbonyl)-amino]-pyrazol-I-yl}- acetic acid ethyl
ester. Light yellow solid. MS 314:64[M+H]+) O NQ/NH SO Cl1057.3

Using general method E, {3 chI@r“

X ozguiophene-Z-carbonyl)-amino]-
pyrazol-l-yl}-acetic acid ethyl\gsrfer as/hydrolyzed to give {3-[(5-chloro-

thiophene-2-carbonyl)-armingkpyrazol-i-yl}-acetic acid. Off-white powder.
MS 284.0 ([M-HI-) 0 OH N%\ 1IN NH. | S WO 2006/066778

PCT/EP2005/013460 -6 According ?0 eneral method B,
13-[(5-chloro-thiophene-

onyl)-
Cl

Example 56

In analogy to example 55.2, N-(4-{2-[4-(2-bromo-acetyl)-piperazin-1-yl}-2-oxo-
ethyl}-thiazol-2-yl}-4-chloro-benzamide was reacted with pyrrolidine to give 4-
chloro-N-(4-{2-ox0-2-[4-(2-pyrrolidin-1-yl-acetyl}-piperazin-1-yl]-ethyi}-thiazol-
2-yb-benzamide. Offswhite amorphous solid: MS-476.0 {[M+H]*):

%,
SYN &N
G NH O)_\\N
S

<l

Example 57

57.1 To a stirred, cooled (0 °C) solution of the 1.6 g 3-aminopyrazole in DMF
under an argon atmosphere was added potassium tert-butylate. After 30 min.
stirring at 0 °C, ethyl iodoacetate was added in one portion, After 2 h stirring at 0
°C, the ice bath was removed and stirring at r.t. was continued for 22 h. The
mixture was concentrated in order to remove as much DMF as possible. The
residue was taken up in EtOAc and washed with H0. The aqueous phase was
extracted with EtOAc. The combined organics were washed with H,O and brine,
dried (MgSQy), filtered and concentrated. The crude product was purified by
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amino]-pyrazol-l-yl}-acetic acid was reacted with
1-(4-amino-3-fluoro-phenyl)- IH-pyridin-2-one (CAS 536747-52-1,
prepared according to C. F. Bigge et al., patent application WO

W@%@Q&,@%Z) to give 5-chloro-thiophene-2-carboxylic acidge-r/xp2¢0s/013460

(1-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)- phgg]ylcarbamoyl) methyl}-1H-pyraz
ol- 3-yl)-amide. White solid. MS 472.4 ((M+H)+)N OH N,NH O C!'S
Eﬁﬁmaﬁ%%%ﬁytérﬂ raglgﬁh &@ﬁ@'a”gﬁfaﬁl@ﬂt t?coﬂﬁﬂ?ﬁl&ﬂéﬁﬂaste&@(afdﬂl\@ A% 10
solvent chloro- thio rbon aml c
v RS L A A G o
to give 5-chloro-thiophene-2- carboxylic aC|d
(1-{2-[4-(1-methyl-piperidin-4-yIEpiperazin-1-yl]-2-oxo-ethyl}-
1H-pyrazol-3-yl)-amide. Off-whit oﬁ MS 451.3 ((M+H]')ON NH O 15
Cl WO 2006/066778 PCT/EP2005/(§13460 -68- Example 59 59.1 Using
general method A, with THE instea BME as solvent, (3-amino-
pyrazol-l-yl)-acetic acid ethyl ester (example 57.1) was coupled with 4-
chlorobenzoic acid to give [3-(4-chloro-benzoylamino)-pyrazol-1-yl]-acetic
acid 5 ethyl ester. Off-white solid. MS 308.3 ([M+H]i-)

57.2 Using general method A, with THF instead of DMF as soivent, (3-amino-
pyrazol-1-yl)-acetic acid ethyl ester was coupled with 5-chlorothiophene-2-
carboxylic acid to give {3~[{S-c:bloro—thiophené~2-carbony1)—amino]-pyrazol—l—yl}—'
acetic acid ethyl ester. Light yellow solid. MS 314.0 ([M+H]")

LD
N

vy
o
S

57.3 Using general method E, {3-[(5-chloro-thiophene-2-carbonyl)-amino]-
pyrazol-1-yl}-acetic acid ethyl ester was hydrolyzed to give {3-[{5-chloro-
thiophene-2-carbonyl}-amino]-pyrazol-1-yl}-acetic acid. Off-white powder. MS$
284.0 ([M-H]}
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Accor
acetic acid was reacted with 1-(4-amino-3-fluoro-phenyl)-IH-pyridin-2-one
(CGAS 15&3AT4y-52-tepreparechadcdrditiy (6 -ChlbroBiggeehal 2 -patemtyl)-

agx %?O%\?—%Z? g?ﬁ‘z%%g J%%%ii%v%}feg;ﬁd with 1 {(4-amino-3-fluoro~phenyl}-
pHé%WEé%‘a?n%‘%ﬁ] {fiéthyf 54, p%aezomﬂ*;f*ﬂe%fgmia% vhite sSiE WS “-

AG6t3nt i3y WO R 006065128 1P QIFEPA005/0184B0:n69- Prboxpa ¢aid
N7 HE- AN G Q B pRiRiR0: - y1)- phenylcarbamoyl] -methyl}- 1H-pyrazol -

0 -0" N./NNH C(O 59.2 Using general method E,
[3-(4-chloro-benzoylamino)-pyrazol-l-yl]-acetic acid ethyl ester was
hydrolyzed to give [3-(4-chloro-benzoylamino)-pyrazol-1-yl]- 10 acetic

w@%ﬂs%}@lfﬁ powder. MS 278.0 ((M-H] -) O r-1-OH N, /. | ‘9590;9{?“?

Ing to general method B, [3-(4-chlgro-benzo)Tlamino)-pyrazol-

3-yl)-amide. White solid. MS§ 472.4 (IM+H]™)

AQ?

Example 58

Using general method A, using THF instead of DMF as solvent, {3-{(5-chloro-
thiophene-2-carbonyl)-amino}-pyrazol-1-yl}-acetic acid (example 57.3) was
reacted with 1-(N-methyl-4-piperidyl}-piperazine to give 5-chloro-thiophene-2-
carboxylic acid (1-{2-[4-(1-methyl-piperidin-4-yl}-piperazin-1-yl]-2-oxo-ethyl}-
1H-pyrazol-3-yl)-amide. Off-white solid. MS 451.3 (IM+HI™)

T
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Using general method A, using THE instead of DMF as solvent,
[3-(4-chloro- 5 benzoylamino)-pyrazol-l-ylJ-acetic acid (example 59.2) was
reacted with 1-(N- methyl-4-piperidyl)-piperazine to give

wd Rl (1-{2-(4-(1-methyl-piperidin-4- PCT/EP2005/013460

yl)-piperazin-l-yl]-2-oxo-ethyl}-IH-pyrazol-gyl)-benzamide. Off-white solid.
MS 445.4 ((M+H]t) N ~ - ON,-NH CI O 10 Example 61 61.1 To a stirred
migteneptf .8 g 3 -amino- 1,2,4-triazole in 50 ml DMF, 1.57 g -NaH were
slowly added at O C under an argon atmosphere. After 1 hr stirring at0 C,
3.34. ml@hgﬁ%ﬁﬁ@&tﬁtﬁweﬁe aitt et Fhesteat 6 DMk turealvaststibrechiato-
r.t. 15 over pight...The mix w il t e d 4-
R B RO B 0 et prase s o (1G04
SR CoriSeh B GRE i e ATy e e
cheatylatograpiyvonisiitid, MEMBPA. 3difadidnt from CH2CI2 to
CH2CI2/MeOH 9:1 and then crystallization from WO 2006/066778
PCT/EP2005/013460 -70 cyclohexane/BtOAc to give 750 mg (3-amino
-(1,2,41triazol-1-yl)-acetic acid ethyl e asa white solid. NN _ HN~N)
z O 5 61.2 Using general method A, (3-amino-[1,2,4]triazol-I-yl)-acetic acid
ethyl ester was coupled with 5-chlo Qtl} phene-2-carboxylic acid to give

{3-[(5-chloro- -

A

59.2 Using general method E, [3-(4-chloro-benzoylamino}-pyrazol-1-yl]-acetic
acid ethyl ester was hydrolyzed to give [3-(4-chloro-benzoylamino)- pyrazol 1-yl}-
acetic acid. White powder. MS 278.0 (IM-H]")

593 According to general method B, [3-(4-chloro-benzoylamino)-pyrazol-1-yi]-
acetic acid was reacted with 1-(4-amino-3-fluoro-phenyl)-1H-pyridin-2-one (CAS
536747-52-1, prepared according to C. F. Bigge et al, patent application WO
2003045912) to give  4-chloro-N-(1-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyi]-methyl}- 1H-pyrazol-3-yl)-benzamide. White solid. MS 466.3°
([M+H]")
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thiophene-2-carbonyl) -amino]-[1,2,4]triazol-1-yl}-acetic acid ethyl ester.
Off- white solid. MS 315.1 ((M+H) ) O iN'~N 5-0 711N CI 10]- 61.3
Using general method B, (3-[(5-chloro-thiophene-2-carbonyl)-amino

wobsdibiazgol-l-yl}-acetic acid ethyl ester was hydrolyzed topgi¥8 papos/a13460

{3-[(5-chloro- thiophene-2-carbonyl)-amirg]-[1,2,4]triazol-I-yl}-acetic acid.
Off-white powder. MS 285.0 15 ([M-H]-) O N*N--\WfOH NNO S~~_|IH
Cl1 61.4 According to general method B, =

{3-[(5-chloro-thiophene-2-carbonyl)- aming -[1@riazol-l-yl}-acetic acid
was reacted with 1-(4-amino-3- f;;ﬁ;)- 2ny 1H-pyridin-2-one (CAS

536747-52-1, prepared accordin G By Biggetet WO 2006/066778
PCT/EP2005/013460 -71 al., Application WO 2003045912) to give
5-ch|oro-thiophene-2-carboxyll id
(1-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yj)-phenylcarbamoyl]-methyl}-1H- [

1,2,4)triazol-3-yl)-amide. Offpwvhite_golid. MS 473.4 ((M+H)+) NANN O _N
ON(\5FiHN\ ol o

Example 60

Using general method A, using THF instead of DMF as solvent, {3-(4-chloro-
benzoylamino)-pyrazol-1-yli-acetic acid '{example 59.2) was reacted with 1-{IN-
methyl-4-piperidyl)-piperazine to give 4-chloro-N-(1-{2-[4-(1- methyi p1pendm 4
yl)-piperazin-1-ylj-2-oxo-ethyl}-1H-pyrazol-3- yi) benzamide.  Off-white solid.
MS 445.4 ([M+H]")

O
Ci’@/é\o

Example 61

61.1 To a stirred mixture of 2.8 g 3-amino-1,2,4-triazole in 50 mi DMF, 1.57 ¢
NaH were slowly added at 0 °C under an argon atmosphere. After 1 hr stirring at 6 -
°C, 3.31 ml ethyliodoacetate were added. The reaction mixture was stirred at r.t.
over night. The mixture was diluted with water and extracted with EtOAc and
CH,Cl/MeQH 9:1.  The organic phase was dried (MgSO4), filtered and
concentrated. The crude product was purified by chromatography on silica, using a
gradient from CH)Cl to CHChy/MeOH 91 and then crystallization from
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-~ CI 5 Example 62 Using general method A, using THE instead of DMF
as solvent, (3-[(5-chloro-
thiophene-2-carbonyl)-amino]-[1,2,4]triazol-l-yl}-acetic acid (example 61.3)

waRsemeasted with 1-(N-methyl-4-piperidyl)-piperazine to giver/er2005/013460

5-chloro-thiophene-2 10 carboxylic acid- 7¢ -
(1-{2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-y1]-2-oxo-ethyl}-
|HeEiohaTerizes BICY Ay faita e SO mRavitte Bame Mﬁs‘lhfswﬁl(wrﬁl:ﬁﬂiﬂ@@tﬁl Kl
NN:sNg 2 SwiitGbIdN Example 63 15 63.1 A solution of 8.5 g
5-amino-1H-tetrazole, 8.8 ml methyl chloroacetate and 5.8 g potassium
hydroxide in 100 ml methanol was heated to reflux under an argon
atmosphere and stirred for 18 h. A white solid slowly precipitated. The
suspension was cooled to r.t.;F e White of? was filtered off and washed
with methanol. The filtrate was concentrated/ The residue was suspended
in 100 ml EtOH and heated 20 to reflux. After 1 h stirring at reffux, the
mixture was filtered while hot. The filtrate WO 2006/066778
PCT/EP2005/013460 -72 was concentrated. The residue was
recrystallized in 100 m| EtOH ive 1. 1 AN i A 1
O e o R [ NGB Bisrol L aceic st il et
soli@s NeoNpiad HYitly ﬁ:ﬂlorotbiophene»z—carboxyhc acid to give {3-?(54: oro-

thiophene-2-carbonyl)-amino}-[1,2,4]triazol-1-yl}-acetic acid ethyl ester. Off-
white solid. MS 315.1 ([M+H]

o Nﬁ\N l
| Nzl"f*N’ . 4}—0
— ( e} )
N8
cl

61.3 Using general method E, {3-[{5-chloro-thiophene-2-carbonyl}-aminoj-
[1,2,4)triazol-1-yl}-acetic acid ethyl ester was hydrolyzed to give {3-[(5-chloro-
thiophene-2-carbonyl)-amino]-{1,2,4}triazol-1-yl}-acetic acid. Off-white powder.
MS 285.0
(IM-H

N"\;\s’YOH
o] FN d
N
-\
P
ot

614 According to general method B, {3-[(5-chloro-thiophene-2-carbonyl}-
aminol-[1,2,4]triazol-1-yl}-acetic acid was reacted with 1-(4-amino-3-fluoro-
phenyl)-1H-pyridin-2-one (CAS 536747-52-1, prepared according to C. F. Bigge et
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-O 5 63.2 Using general method D, (5-amino-tetrazol-2-yl)-acetic acid
methyl ester was coupled with 5-chlorothiophene-2-carboxylic acid to give
{5-[(5-chloro-thiophene- 2-carbonyl)-amino ]-tetrazol-2-yl}-acetic acid

methyl ester. White solid. MS 302.0 ((M+H]) N N'O N
W U 2-che Sty

&r@ general method F, {5-[(5-chlojo-thiophene- am no
tetrazol-2-yl}-acetic acid methyl ester was reacted with
1 -4 anine-soflueresphenyipddd4pyrding e X CAG 530 FAem2 2 carboxylic

prepared A5CRNG o £ £ RIOAE ol PYE ARIGIAAMOb -1t

459 Ive 5-chloro-thiophene-2-carboxylic 15 acid
[2 Hiderbrier -0 2o it YWY? iHishy IR A ahO Hdthy-2H-
tetrazol-5-yl)-amide. Off-white solid. MS 474.3 (M+H]*) N, NH N°'N O N/
H WO 2006/066778 PCT/EP2085/ 46@ -73- Example 64 64.1 A
solution of 1-(4-amino -3-ftuor nyly-1 idin-2-one (CAS 536747-
52-1, prepared according tg-G. F. Bigge atent application WO
2003045912) in 150 E Was treated with 5. triethylamine and 3.2
ml bromoacetyl 5 bromide: SThe reaction mMiXtug stirred overnight at
r.t., then again treated wgth 2.1 ml bromoacetyl bromide. After stirring
overnight at r.t., the solid was filtered off and washed with THF. Then it
was dissolved 11 EtOAc and washed 2x with

Example 62

Using general method A, using THF instead of DMF as solvent, {3-[{5-chloro-
thiophene-2-carbonyl)- amano} -[1,2,4]triazol- I«yl} -acetic acid (example 61.3) was
reacted with 1-(N- methyl 4wpiperiay1) pxperamne to give 5- chioro- thiophene-2-
carboxylic acid (1-{2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl}-
1H-{1,2,4]triazol-3-yl)-amide. Off-white solid. MS 452.3 (IM-+H]")

’\fo

- (
i

Example 63

63.1l A solution of 8.5 g 5-amino-1H-tetrazole, 8.8 ml methyl chloroacetate and 5.8
g potassmum hydroxide in 100 m! methanol was heated to refiux under an argon
atmosphere and stirred for 18 h. A white solid slowly precipitated. The suspension
‘was cooled to r.t.. The white solid was filtered off and washed with methanol. The
filtrate was c_:oncentrated. The residue was suspended in 100 ml EtOH and heated
‘to reflux. After 1 b stirring at reflux, the mixture was filtered while hot. The filtrate
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100mlI H20O. The organic layer was dried over MgS0O4, filtered and
concentrated to give 3.0 g
2-bromo-[2-fluoro-4-(2-oxo-pyridin-1-yi)-phenyl]-acetamide as off- 10 white

Wég;)igwmg,@zs.l ((M+Hr) BINF O 1O N 6 64.2 A suspensighof34.08 3440

sodium hydride in 2 ml DMF was cooled 6 0 C and treated portionwise
with 100 mg of 2-hydroxy-3-nitropyridine. The reaction 15 mixture was
stisrsc-bor30rand, then tegdtedwat GG withig:244 1@ RIGTEMbLpgive 1.8 g of
fluarg:-4:(2-QxQ-Bysdin-1-vh-REenybiasetamidesithesfeaction-aistiare was
stirred over night at r.t., then diluted with EtOAc and washed with water.
The organic layer was dried (MgS04), {jltered and concentrated. The
crude product was purified by chronf&fo@(arf)r?y (silica gel, gradient
CH2CI2 -> CH2C12/MeOH 95:5%¢t0 20 give 61 mg
[2-f|uoro-4-(2-oxo-pyridin-1-y|)-gle> nylj-2-(3-nitro-2-oxo-pyridin-I-
yl)-acetamide as a light yellow solid. MS 385.1 ((M+H])\ N O.N.-(jN1/0O
HH O O F WO 2006/066778 PCT/EP2005/013460 -74 64.3 A
suspension of 60 mg [2-fluoro-4-(2-oxo-pyridin-1-yl)-phenyl]-2-(3-nitro-
2-oxo-pyridin-1-yl)-acetamide in 1 ml acetic acid was treated portionwise
wif§ 82 Usieggenvateashnd phwriemmhdsesclion mndtife Wa e 4967 42
firsatpldd Whe setidwasdibered effrangyivasiie o gavefaHy with ek o fitrae-

ﬁ'tﬁé‘éﬁ%%?ﬁﬁ&%‘?%&&%&-i@ﬂ&EQQ@H@%X}'@&&Urﬁiﬁﬁeb%ud_ MS 302.0
chromatogdraphy (silica, gradiént CH2CI2 -> CH2C12/MeOH 95:5) to give

39 fHGBL3-amino-2-oxo-pyridin-1-yl)-[2-
quoro-4-(2-oxo-pyridin-1-y|)-pheny|]-ace£amide as off-white solid. MS

355.0 ([M+H]) : /}’ o
5

N’“,N
R
ol \\

63.3 Using general method F, {5-[(5-chloro-thiophene-2-carbonyl}-amino]-
tetrazol-2-yl}-acetic acid methyl ester was reacted with 1-(4-amino-3-fluoro-
phenyl)-1H-pyridin-2-one {CAS 536747-52-1, prepared according to C. F. Bigge et
al., patent appiication WO 2003045912) to give 5-chloro-thiophene-2-carbaxylic
acid (2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-methyl}-2H-
tetrazol-5-yl}-amide. Off-white solid. MS§ 474.3 ( IM+H]™)

H
N

N”N\N
O _'/Y
N ,
N)_ 0
s\ H 3
o N7

o =
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HO HZN'NO~NN O F 10 64.4 Using general method A,
2-(3-amino-2-oxo-pyridin-1-yl)-[2-fluoro-4-(2-
oxo-pyridin-1-yl)-phenyl]-acetamide was reacted with
5-chloro-thiophene-2- carboxylic acid to give

W& 28ht8f8 iophene-2-carboxylic acid (1-{[2-fluoro-4-(2- PCT/EP2005/013460

oxo-pyridin-1-yl)-phenyl-carbamoyl]
-n}gm}{?rgegxo-l,z-dihydro-pyridin-3-yl)- amide. Off-white solid. MS 499.3
(IM+H]) p\ ONIINON (/0 HOHF S 15 C1 WO 2006/066778

PCT/EP2005/013460, - 75.Ex le A Film ed tablets containj .
I i ey eER LR e S ol

In§PebligrRPeratapldt KerheF Gittoutd bt arzdoagcfoURD ¢PPAG 12)
mgh Micragrysislines 28:5:48.5i¢elislase Meimaniactese Bydraus:-6Q&hceryl

70090&?9&%59&9‘9&? é&?ul]é%sjsgi‘geMemrggﬁ% il‘lfltmtﬁgaﬂrggagﬂzﬁ‘%a e?dgvith' ,
2.1 ml bromoacetyl bromide. After stirring overnight at r.t., the solid was filtered
off and washed with THF. Then it was dissolved 11 EtOAc and washed 2x with
100mi H,O. The organic layer was dried over MgSQy,, filtered and concentrated to
give 30 g Z—bromo—{2-ﬁuoreidl—(z-oxo_pyridinm1—yi)~phenyi}~acetamide as off-
white solid. MS 325.1 ([M+H]") '

64.2 A suspension of 34 mg sodium hydride in 2 ml DMF was cooled to 0 °C and
treated portionwise with 100 mg of 2-hydroxy-3-nitropyridine. The reaction
mixture was stirred for 30 min, then treated at 0 °C with 0.244 mg 2-bromo-[2-
fluoro-4-(2-oxo-pyridin-1-yl)-phenyl]-acetamide. =~ The reaction mixture was
stirred over night at r.t., then diluted with EtOAc and washed with water. The
organic layer was dried (MgSQ;), filtered and concentrated. The crude produoct was
purified by chromatography {silica gel, gradient CH,Cl; -> CH,Cly/MeOH 95:5) to
give 61 mg [2-fluoro-4-(2-oxo-pyridin-1-yl}-phenyl]-2-(3-nitro-2-oxo-pyridin-1-
yl}-acetamide as a light yellow solid. MS 385.1 ({M+H]|™)

“
N9 "
O\'Gr N\)Lm o
(] C F



glycolate mg mg Magnesium stearate 1.5 4.5 mg mg (Kernel Weight)
120.0 350.0 mg mg Film Coat: Hydroxypropyl 3.5 7.0 methyl cellulose
mg mg Polyethylene glycol 0.8 1.6 6000 mg mg Talc 1.3 2.6 mg mg Iron
W(%a/%%)éx%éow)_ 0.81.6 mg mg Tif[an d_ioxide_ 0.8_1.6 mg Mgl e agfve,
ingredient Is sieved and mixed with microcristalline cellulose and the
mixture is granulated with a solution of baﬁy'vinylpyrrolidon in water. The
W 200000018 P HAEZEDRINAA00, L0 grandlate o mived WIh oio-
sodium starc| SIlycocl‘ate and magesiumstearaté and compressed to yi I%
ke%ﬁé‘l@‘am%%r@s%ﬁﬁ&‘?é%b‘é&gtﬁ‘éliﬁe?ﬁé%rWéﬁéré?éEdIé’é’ﬁH%%?:‘;?/v‘i‘fﬁié ¢
aqug usaoldtian feusisensionrof thenatdwe mentichoddifon dat 2Exampie
B & ansiesiconiaining the foliowing iegngdients cambe manyfagtutedyas
_ a conventlogtal mann%g IngJedlents Pe%lf sule Cognpougd @fiifc%rmrlé!%em
5 25N EECod8UBHE MG MRIZE SRR Y Rgmatostephy (SHes &
CH,Cl, > CH,ClL/MeOH 95:5) to give 39 mg 2-(3-amino-2-oxo-pyridin-1-yl)-[2-

ﬂuoro-4-(2—0xo—pyridin~i»yl)—phenyl}—acetamide as off-white solid. MS 335.0

((M+H]")
‘ ‘ = E
W )
N O
N \/U\E
0 F
10 64.4 Using general method A, 2-(3-amino-2-oxo-pyridin-1-y1)-[2-fluoro-4-(2-

oxo-pyridin-1-yl)-phenyl] -acetamide was reacted with 5-chloro-thiophene-2-
carboxylic acid to give 5-chloro-thiophene-2-carboxylic acid (1-{[2-fluoro-4-(2-
ox0-pyridin-1-yl}-phenyl-carbamoyl}-methyl}-2-oxo-1,2-dihydro-pyridin-3-yl)-
amide. Off-white solid. MS 499.3 ([M+H]™)

“
_ i\ o Ne
e N\/u\N Q
N H
H o £

L

15 Cl



Talc 5.0 mg The components are sieved and mixed and filled into

capsules of size 2. Example C 10 Injection solutions can have the

following composition: Compound of formula (I) 3.0 mg Polyethylene

Glycol 400 150.0 mg Acetic Acid g.s. ad pH 5.0 Water for injection

W%&%{ﬂ%ﬂ@ﬁd 1.0 ml The active ingredient is dissolved in a hiixtbF& gy 13469
Polyethylene Glycol 400 and water foriffection (part). The pH is adjusted
to 5.0 by Acetic Acid. The volume is adjusted to 1.0 ml by addition of the
reSTATEI Sfhount of water. The solution is 15 filtered, filled into vials using
an appropriate overage and sterilized. WO 2006/066778 .
PEHTERYEB 7B SAEn I PS SRS REA AR T A BRSO i
thenfoliovisngl ingreeients can be manufactured in a conventional manner:
Capsule contents Compound of formula (I) 5.0 mg Yellow wax 8.0 mg
Hydrogenated sgydibean oil 8.0 mg Partially hydsogenated plant oils 34.0
mg Soya bean oil 110.0 mg Weiglq}lbqgtcapsule contents 165.0 mg
Gelatin capsule Gelatin 75.0 mg Glycerol 85 % 32.0 mg Karion 83 8.0 mg
(dry matter) TH&Rgoxide 0.4 mg Iron oxide yellow 1.1 mg

Compound of 18.0 200.0
formula (I} . mg mg
Microcrystalline 23.5 43.5
cellulose mg mg
Lactose hydrous 60.0 70.0
mg mg
Povidone K30 12.5 15.0
' mg - omg-
Sodium starch 12.5 : 17.0
glycolate mg mg
Magnesium stearate L5 4.5
mg mg
(Kernel Weight) 120.0 350.0
' mg mg
Film Coat:
Hydroxypropyl 3.5 7.0
methyl cellulose : mg mg ‘
Polyethylene glycol - 0.8 1.6
6000 | mg mg
Talc L3 2.6
mg mg
Iron oxyde (yellow) 0.8 1.6
mg mg
Titan dioxide 0.8 1.6
mg mg

The active ingredient is sieved and mixed with microcristaliine cellulose and the

mixture is granulated with a solution of polyvinylpyrrolidon in water. The
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5 The active ingredient is dissolved in a warm melting of the other
ingredients and the mixture is filled into soft gelatin capsules of
appropriate size. The filled soft gelatin capsules are treated according to
W (gg% e%%%r%grocedures. WO 2006/066778 PCT/EP2005/013460, -6 1013460
xample E Sachets containing the following ingredients can be
manufactured in a conventional manner! Compound of formula (1) 50.0

mlgra%aﬂ%smemﬁ%@e% RowdesiL5.0.mg  Misrocristalline celilpse (AYICEL
P 1023 1400.0 mP SOdIUI?] carboxymethyl cellulose 1114 0 mg .
e

PRRTISSHGIABA keasla6faah g dﬂ%&?ﬁ?ﬁ%?égfat Cﬁﬁng Fiavoring
adglitivesd Wtng 5 Jkemctiieiingedipr i mixde: witty tactogened film coat.
microcristalline cellulose and sodium carboxymethyl cellulose and
gresusated with a mixture of polyvinylpyrrolidon in water. The granulate is
mixed with magnesiumstearate and the flavouring additives and filled into
sachiaifedQ W RQUB/66AA8 LT HaRA002/083460u (EdEdaims: 1.
Compoundslof forrgrula () R-C(O)-N(W)-R*-CH2-C(O)-N(Ra)(Rb) (I) 5
wiieeit RS Wéir%gén or CI-6 alkyl; Rbis Rb'-Rb2, wherein Rbl is aryl or
hetero%,ryl, Ssaid aryl and heteroaryl being optionally

Ingredient Per capsule
Compound of formula (I} 25.0 my
Lactose 150.0 mg
Maize starch 20.0 mg
Talc 5.0 mg

The components are sieved and mixed and filled into capsules of size 2.
Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid g.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water
for injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is
adjusted to 1.0 ml by addition of the residual amount of water. The solution is

filtered, filled into vials using an appropriate overage and sterilized.



substituted by one or more substituents independently selected from 10
the group consisting of C1.6 alkyl and halogen, and Rb2 is aryl, heteroaryl
or heterocyclyl, said aryl, heteroaryl and heterocyclyl being optionally
substituted by one or more substituents independently selected from the
WK eb8isting of C1-6 alkyl, C2-6 alkenyl, C2.6 allcynyl CTE IR
halogen, cyano, nitro, amino, mono 15 of’di-Cl_6 alkyl substituted amino,
h\é%g% . droxy CI-6 alkyl, aminocarbonyl, mono- or di-Cl-6 alkyl
substituted aminocarbonyl, halo CI -6 alkyl, CI-6 alkylsulfonyl, CI-6
alkylsulfinyl, CI-6 alkylthio, aminp C1-6 alkyl, mono- or di-Cl-6_.alkyl . .
R SRR BOR B RS DR S FARER tr BPC LB AR e
substitntedamirmsulfonyl, 20 and one or two carbon atoms of said aryl,
heteroaryl and heterocyclyl being optionally replaced with a carbonyl
groupiercRa@mnd Rb, together with the nitrogen atom to which they are
attached, form heterocyclyl-A-Rb3, wherein said heterocyclyl is optionally
suhstipuiad Byrhatagemor Cl-6 alkyl, and 25 A is a boad, - or CI-6
alkylene wherein one -CH2- is optionally replaced with a carbonyl group,
andierangther -CH2- is optionally replaced with -NRfg, @pg WO
2006/066778 PCT/EP2005/013460 -80 R63 is amino optionally mono- or

dihgj.&%é@g&@gilgg substituent independently selecteq;_tgqg%the group
consisting of C,.6 alkyl, C2-6 alkenyl and C2-6 alkynyl, or Rb3 is aryl,

hg eroar | 3.0 ca)(c& alkyl ar heterocyclyl, said aryl, S:heferoaryl, C3-7
cyc olaaﬁz% gnrg %%te?o%yacrgllo%séing optionally substituted “by ohe or more
sybstituents. independently selected from the group consisting of CI-6
#? aéf?.%oaﬂkenyl, C2.6 alkynyl, CI-6 alkoxy, halogen?Pc@@lﬁng? nitro,
amino, mgno- or di-C,-6 alkyl substituted amino, hydrog,{}hydroxy C,-6
g

Al B h e RO no- or di-C-6 alkyl substituted

Gelatin capsule

Gelatin 75.0 mg

Glycerol 85 % 32.0mg

Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg

Iron oxide vellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft

gelatin capsules are treated according to the usual procedures.



10 aminocarbonyl, halo CI-6 alkyl, CL-6 alkylsulfonyl, C1.6 alkylsulfinyl,
Cl-6 alkylthio, amino Ci.6 alkyl, mono- or di-C,-6 alkyl substituted amino
C,. 6 alkyl, aminosulfonyl and mono- or di-C1.6 alkyl substituted amino

d one or two. carbon atoms of said aryl, heterqatyle 53413460

S
%)%%’éﬁﬁgnd heterocyclyl being optionally replaced with a carbonyl 15

group; R is heteroaryl optionally substituted by one or more substituents
[ dently selected from the group consisting of halogen and C,-6
alkyl and one or two carbon atoms of said heteroaryl being optionally
replaced with.a carbonyl group; 20.Rd.is aryl. :het :
R e etiaion by s
ofifdrE 'substituents independently selected from the group consisting of
halogen, C,-6 alkyl and CI-6 alkoxy, and the aryl may be fused to a
hétemupyoi offgrrRidd Bydrogen or C;-6 alkyl; 25 Rf ish{dPégen or C-6
alkyl; and prodrugs and pharmaceutically acceptable salts thereof;
wheneise theetgomdiaryl" means a phenyl or a naphthyl dedag; the term
"heterocyclyl" means non-aromatic mono- or bi-cyclic radicals of 30 three
toneight-ringliatemsl divwiiichii GBR PEWA Ying atoms are hitedoatoms WO
2006/066778 PCT/EP2005/013460 -81 selected from N, 0, or S(O)n

(Whares ds-BadntRast famdeto 2), the remaining ring mtorag being C; the
term "heteroaryl" means a monocyclic or bicyclic radical of 5 to 12 ring

atp(gqﬁ,‘lg@gp[g(ﬁtcﬂg@ﬁtﬁne aromatic ring containing onggtwgyor three ring
eteroa

5h oms selected from N, 0, and S, the remaining ring atoms being

de\)’.}s/ithegi‘ue ﬁr%peq%?etanding that the attachment point of {hg gpgteroaryl
radical will be on an aromatic ring.

Flavoring additives . 1.0mg

10

" The active ingredient is mixed with Jactose, microcristalline cellulose and soditm
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidon in
water. The granulate is mixed with magnesiumstearate and the flavouring additives

and filled into sachets.
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WG, Mo claim 2, wherein the heterocyclyl-A-Rb3 is ph

2. The compounds according to claim 1, wherein R' and Rb, together with
the nitrogen atom to which they are attached, form heterocyclyl-A-Rb3,
wherein 10 said heterocyclyl is optionally substituted by halogen or CI-6

alkyl, and A and Rb3 are as defined in claim 1. 3. The compounds
S S a0

piperidin-l-yl,said piperazin-1-ylor piperidid-t-ylbeing. bonded to -A-Rb3 at
4-position. 15 4. The compounds (icordlng to any one of claims 2 to 3,
wherein A is a bond or -CH2- C(O?—%*%e compounds according to any
one of claims 2 to 4, wherein Rb3 is heterocyclyl optionally substituted by
one or more subsﬂtuénts@ﬁ%i@p&@ﬁ‘ﬁéﬁfﬂf%\éﬂéé {éd from the group
consisting of Ci_6 alkyl, C_6 alkoxy, 20 amino, mono- or di-Cl_6 alkyl
substituted amBio7HY RS ) Ridediey & PE- T“é(ll%y)l Ritninocarbonyl, mono- or
di-Ci-6 alkyl substituted aminocarbonyl, halo C) 6 alkyl, C1-6
alkylsulfonyl, C-6 alkylsulfinyl, Ci_6(Blkylthio, and one or two carbon
atoms of said heterocyclyl being optionally replaced with a carbonyl
group. 2B&eikhe compounds according to any one of claims 2 to 5,
wherein Rb3 is piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl or

thlazolldglswl,wsg«;,qrgggye.m@yglyjﬁybeing optionally substituted by one or
more substituents Independently selected from the group consisting of

CI-6 alkyt» Cl:-alkexy,, amino, mono- or di-Cj_6 alkyl substituted amino,
hydroxy, hydroxy C1-6 30 aIkyI aminocarbonyl, mono- or di-G_6 alkyl

substituted gminoc rboE L.n Sggdﬁqﬁlmig;e%%}/g%%%gg mﬁ}g@y

alkylsulfinyl, 16 io, and one or two WO 200

PCT/EP200SHB1E4ES byere h o A B RARRIBS RIS Btz ™
optionally replaged:withé stagefiiyl.s gliogand Liflgepomndounds according
to claim 1, wherein R' is hydrogen or C1-6 alkyl, and Rb is R" -RbZ,
wherein Rblgiie RRR laserasrdefinedeid sidin sdid aryl, hetercaryl and
heterocyclyl being optionally substituted by one or more substituents
independently selected from the group consisting of C, ¢ alkyl, Cy.

- alkenyl, C;.¢ alkynyl, C,.¢ alkoxy, halogen, cyane, nitro, aminc, mono-
or di-C ¢ alkyl substituted amino, hydroxy, hydroxy Ci.¢ alkyl,
aminocarbonyl, mono- or di-C, alkyl substituted aminocarbonyl, halo
Cy.¢ alkyl, Cy.4 alkylsulfonyl, C, s alkylsulfinyl, C, alkylthio, amino C).¢
alkyl, mono- or di-C,.¢ alkyl substituted amino C.¢ alkyl,

' aminosulfonyl and mono- or di-C, 4 alkyl substituted amino sulfonyl,
and one or two carbon atoms of said aryl, heteroaryl and heterocyclyl

being optionally replaced with a carbonyl group; or

R® and R, together with the nitrogen atom to which they are attached, form
heterocyclyl-A-R, wherein said heterocyclyl is eptionally substituted
by halogen or C; alkyl, and

A is a bond, -O- or C; alkylene wherein one ~CH,- is optionally
replaced with a carbonyl group, and/or another —CH;- is optionally
replaced with w—NRf—, and
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5 8. The compounds according to claim 7, wherein R' is hydrogen. 9. The

compounds according to any one of claims 7 and 8, wherein Rbt

isphenyloptionally susbtituted by one or more same or different halogen
s. 10, The compounds according to any one of clalm q@%S[GIB%O

W%v??&?@frﬁwﬁgol is 10 fluorophenyl. 11. The compounds accord ?ﬂfo any one

of claims 7 to 10, wherein Rb2 is ary I, "H8teroaryl or.heterocyclyl"said

aryl, hetero lgyl and heteroc(;f/ i\;I b{eﬂgg optionall Yu?éﬂ%'&%%ﬁ%eﬂ?e or

more substi uents mdpe selected from the group consisting of

Cl-6 a|ky|su1ﬁ%9Fne¢rdéﬁ%§ﬂ%tﬁmﬁ9rné1€ %Wé&%ﬂﬁ%ga ih6 &1 tkyl,
mono- or diMerflalkylSubstitutédoamino CI-6 alkyl, aminosulfonyl and
mono- or di-C-6 alkyl substituted amino sulfonyl, and one or two carbon

atoms of sa@aggrﬁqtetr@agy)b}aadyl&%ﬁmﬁyx}byl ibeingyoplienaly teplaced
with a carbqnyl LaoPcl: Tchoalﬁ ﬂn&;ﬁo %ggmg@pa@mp@uezméas

7 to 11, wherel heter ary rheterocyclyl having a ring member

nitrogen atop¥ %%%@%‘3 WL s HetlsotoaNPpemYP
optionally substituiegdddy oneiot, mmwsmmwnmdépea&emlwdewed

from the groyp ( %Orm}'Q&do%&@lgylﬁtﬁppm,@me M@J&Wb &fdboxy,
alkylthio, amino CI-6 alk Yﬂgnono or di- CI-6 alkyl substituted amino C1.6

alkyl, ammo’%ﬁﬂﬁ?ﬁ?}l‘:&ﬁ 8“8?‘—‘8&% AR L5 Thstittited amno
sulfonyl, andmimearwyardbof atding 65 salllylsefershiyl-atlihelérstfelyl

being optionallyi#eplacgL . agarheny] @:raum Aékﬂ bebearReuRSs C;.
according to a]%y6one of cI enﬁ Zi1&9 12 Whe aﬁ(yfl]s%%rgg&gd 14, 1 The
ac

aing' ST
compounds t Ing oan one o calms erein R

isthiazolyl, pyresiH, %FF&‘ZWY fé’[‘?éid?fipcﬁ“ﬁ?ﬁ d‘éﬁiﬂi W@@%Bﬂéb@%

PCT/EP2005/033#6:m8Redhodianteinpopridsagcepting tahrycaherod
claims 1 to 14, whereln Rd is phenyl or thienyl, said phenyl and thienyl
optionally bgr Ing I%ubstltuted by

R®  is heteroaryl optionally substituted by one or more substituents
independently selected from the group consisting of halogen and C,
alkyl and one or two carbon atoms of said heteroaryl being optionally

replaced with a carbonyl group;

R?  is aryl, heteroaryl or heterocyclyl, said aryl, heteroaryl and heterocyclyl
optionally being substituted by one or more substituents independently
selected from the group consisting of halogen, Ci alkyl and C, ¢ alkoxy,
and the aryl may be fused to a heterocyclyl ring;

R®  is hydrogen or Cy.s alkyl;

R" is hydrogen or Cy alkyl;

and prodrugs and pharmaceutically acceptable salts thereof;
wherein

the term “ary!” means a phenyl or a naphthyl group;

the term “heterocyclyl” means non-aromatic mono- or bi-cyclic radicals of

three to eight ring atoms in which one or two ring atoms are heteroatoms
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one or more substituents independently selected from the group
consisting of halogen, C,-6 alkyl and C1.6 alkoxy. 5 16. The compounds
according to any one of claims | to 15, wherein Rd is chlorophenyl or

W(E%%%%Lﬁgy 17. The compound according to claim 1, Whlg@lt%m(}ea/ms%@

oro-thiophene-2- carboxylic acid
(1-i[2-fiuoro-4-(2-oxo-2H-pyridin-1-yl)- ~
phenyicabameY e KHAL AR B gt 1048, Aprocess
for the man acture of ¢ompoufids of formuia (1) According to “claim 1,
comprlsmlmmegmmmtﬁid XX XINR HN ~ )~O XXIIl to
compound XXIV'Y N O HN 1s RHO XXIV by saponification, and i-b)
coupplifig eempoiad XX Yheith amanciryelld N{RB)(Rby doabbfdim 12 ring

compoynd XX\ EANRA)R) EIN Q- %z?é%é!nng?go&ﬁ/Q@WZ&hme ring
PCT/EP2005/013260 -84- or || reac ound XXIII Wlth an aniline
et s 2

HN(Ra)EB P #8556 BB FAORSERRA Y 5 Ch or -
both X aiitl Yicweddrgrddmdisaidhy istachment point of the heteroaryl radicai

will be on an aromatic ring.

(=]

The compounds according to claim 1, wherein R® and R®, together with the
nitrogen atom to which they are attached, form heterocyc§y1~A»Rb3, wherein
said heterocyclyl is optionally substituted by halogen or Cy5 alkyl, and A and

R* are as defined in claim 1.

3. The compounds according to claim 2, wherein the heterocyclyl-A-R™ is
piperazin-1-yl or piperidin-1-yl, said piperazin-1-ylor piperidin-1-yl being.
bonded to -A-R™ at 4-position.

4. The compounds according to any one of claims 2 to 3, wherein A is a bond
or '—CHQ'C(O)‘.
5. The compounds according to any one of claims 2 to 4, wherein R is

heterocyclyl optionally substituted by one or more substituents
independently selected from the group consisting of Cy s alkyl, C,.¢ alkoxy,
amino, mono- or di-Cy.¢ alkyl substituted amino, hydroxy, hydroxy Cis
alkyl, aminocarbonyl, mono- or di-Ci.g alkyl substituted aminocarbonyl, halo
Cy .6 alleyl, Cp.6 alkylsulfonyl, Ci alkylsulfinyl, Cis alkylthio, and one or two

carbon atomns of said heterocycly! being optionally replaced with a carbonyl

group.

6.  The compounds according to any one of claims 2 to 5, wherein R™ ig
piperidinyl, pyrrolidinyl, morpholinyl, piperaziny! or thiazolidinyl, said
heterocyclyls being optionally substituted by one or more substituents
independently selected from the group consisting of Cy¢ alkyl, C,¢ alkoxy,
amino, mono- or di-C;.¢ alkyl substituted amino, hydroxy, hydroxy Ci.¢
alkyl, aminocarbonyl, mono- or 6i-Ci.e alkyl substituted aminocarbonyl, halo
Cy.¢ alkyl, Cy.s alkylsulfonyl, Cy.6 alkylsulfinyl, C,.s alkylthio, and one or two
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5 CH, R'is methyl or ethyl and Ra, Rb and Rd are as defined in claim 1.
19. Compounds according to any of claims 1 - 17, when manufactured by
a process according to claim 18. 20. Pharmaceutical compositions

W@gm%&jrﬂg a compound according to any of claims 1-17 anieka&p2ees/o13460

pharmaceutically acceptable excipient. 10,21. The compounds according
to any of claims 1-17 for use as therapeutic active substances. 22. The
compoussls aecordintin dmerfcetiimselnd éfoondl apltherapeuticabtiel
substanges for the treatment and/or prophylaxis of diseases which are
associate 5\'/ith the coagulation factor Xa. 15 23. Use of compounds

a ordirilgetggan of claims '17t£°'i thelpr aratign.o g1edicaorpgtrlgsédflgyria

the‘therapeLgxlré Orlljl éraf)crgb l%a%ﬁ%gtl%% ment of diseases “which afe

associated WithRheRcoatiesioR fauteRXarom dHhe e 2airiing to claim

23,. wherein the disease is thrombotic disorders, arterial thrombosis,

" vehous Thronmbpeiziddeepusirg tlarganinosishprstipRetsny 8t sgterial occlusive |

disease, unstable angina pectoris, myocardial infarction, coronary artery
diseaseT puimoparydsmisotisng strolseodeeftdaatridl didrillationsin R *
mf'ammq&ks_}l@n%s{ﬂm? [QSiRiARMBMESSE! FloRUG RSO RLRM  WilBgen
thrombol%(l)({:ﬁsherapy or restenosis, and/or tumour.

10.  The compounds according to any one of claims 7 and 9, wherein R% is

fluorophenyl.

11.  The compounds according to any one of claims 7 to 10, wherein R i aryl,
heteroaryl.or.heterocyclyl, said aryl, heteroaryl and heterocyclyl being:
optionally substituted by one or more substituents independently selected
from the group consisting of Cy. alkylsulfonyl, Cy.¢ alkylsulfinyl, C;6
alkylthio, amino C, alkyl, mono- or di-C,.s alkyl substituted amino C;.
alkyl, aminosulfonyl and mono- or di-C, ¢ alkyl substituted amino sulfonyl,
and one or two carbon atoms of said aryl, heteroaryl and heterocyclyl being

optionally replaced with a carbonyl group.

12.  The compounds according to any one of claims 7 to 11, wherein R is
heteroaryl orheterocyclyl having a ring member nitrogen atom bonded to
R™, said heteroaryl and heterocyclyl being optionally substituted by one or
more substituents independently selected from the group consisting of Cy.¢
allylsulfonyl, Cy .6 alkylsulfinyl, Ci.¢ alkylthio, amino C,¢ alkyl, mono- or di-
C,.¢ alkyl substituted amino C; ¢ alkyl, aminosulfonyl and mono- or di-Cy ¢
alkyl substituted amino sulfonyi, and one or two carbon atoms of said

heteroaryl and heterocyclyl being optionally replaced with a carbonyl group.

13, The compounds according to any one of claims 1 to 12, wherein R is

hydrogen.

14. The compounds according to any one of claims 1 to 13, wherein R® -

isthiazolyl,pyrazolyl, triazolyl, tetrazolyl or pyridonyl.
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The compounds according'to any one of claims 1 to 14, wherein rRYis
pheny! or thienyt, s2id phenyl and thienyl optionally being substituted by
one or more substituents independently selected from the group consisting

of halogen, C, .5 alkyl and C, ¢ alkoxy.

The compounds according to any one of claims 1 to 15, wherein RYis

chlorophenyl or chlorothieny.

The compound according to claim 1, which is 5-chloro-thiophene-2-

carboxylic acid (1-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yi)-

phenylearbamoyl]-methyl)-1H-[1,2,4]triazol-3-yl)-amide.

A process for the manufacture of compounds of formula (1) according to

claim 1, comprising

ira), conyerting compound XXII1
X”Y‘ o)
}:—.Nﬁfﬁz’ =3
HN ©
. C xxn
to compound XXIV

x”Y“j\x’YOH
=~

HN

Rd/L; ° v

by saponification, and

-1-b) couppling compound XXIV with an amine HNEHRY
to obtain compound XXV

LY
X “;\l N{R=)}R")
HN>=N /\Oﬂ/

¢
&Y XXV
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19.

20.

21.

22,

23,

24,

- B4 -

ar -

i) reacting compound XXIII with an.anﬁine HN(R"}(R"} to obtain
compound XXV,

wherein both X and Y are CH or both X and YareNorXisNandYis
CH, R’ is methyi or ethyl and R?, R® and R? are as defined in claim 1.

Compounds according to any of claims 1 - 17, when manufactured by a

process according to claim 18.

Pharmaceutical compositions comprising a compound according to any of

claims 1-17 and a pharmaceutically acceptable excipient.

The compounds according to any of claims 1-17 for use as therapeutic active

substances.

The compounds according to any of claims 1-17 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are

associated with the coagulation factor Xa.

Use of compounds according to any of claims 1-17 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases

which are associated with the coagulation factor Xa.

The use according to claim 23, wherein the disease is thrombotic disorders,
arterial thrombosis, venous thrombosis, deep vein thrombosis, peripheral
arterial occlusive disease, unstable angina pectoris, myocardial infarction,
coronary artery disease, pulmonary embolism, stroke due to atrial
fibrillation, inflammation, arteriosclerosis, acute vessel closure associated

with thrombolytic therapy or restenosis, and/or tumour.

* H K



