Case 22887 - 1 - Novel heteroarylacetan des The
invention is concerned with novel heteroaryl acetam des
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7wherein Ra is hydrogen or C-6 alkyl; Rbis Rb

— wWherein Rbl is aryl or heteroaryl, said aryl and
heteroaryl being optionally substituted by one or nore
substituents i ndependently-$el ected from 10 the group
consisting of G alkyl and halogen, and R 2 is aryl,
het eroaryl or heterocyclyl, said aryl, heteroaryl and
het er ocydyl bei ng opt i Nayd heterciiylarqtamidesy by one or
nore substituents independently selected fromthe

gr oup CORS&InséHtiag istfon&rfedatiktinovel Béteboaafldcetaylides €Pfofimula (1),
al kynyl , - al koxy, hal ogen, cyano, nitro, am'nob
raono- 15 or di-G -6 alRyG(OSMBDIRLERACEM-NR)(RyXdr oxy,
hydroxy . al kyl, am nocarbonyl, nmono- or di-C -6 alkyl
substituted am nocarbonyl, hal@)G -6 alkyl, G-6

al kyl sul fonyl, G- alkylsulfinyl, G .6 alkylthio,

am no .6 .
Q wgerem

R is hydrogen or C,.¢ alkyl;
R® is R®'-R" wherein

R®! is aryl or heteroaryl, said aryl and heteroaryl being optionally
substituted by one or more substituents independently selected from

thegroup consisting of Cy.¢ 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, Cy6
alkenyl, C,.¢ alkynyl, C,_¢ alkoxy, halogen, cyano, nitro, amino, mono-
or di-C,.¢ alkyl substituted amino, hydroxy, hydroxy C,.¢ alkyl,
aminocarbonyl, mono- or di-C;.¢ alkyl substituted aminocarbonyl, halo
C1.¢ alkyl, Cy6 alkylsulfonyl, C,_ alkylsulfinyl, Cy.¢ alkylthio, amino C,.
alkyl, mono- or di-C.¢ alkyl substituted amino Cy_¢ 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; or

R® and R, together with the nitrogen atom to which they are attached, form
heterocyclyl-A-R, wherein said heterocyclyl is optionally substituted
by halogen or C_ alkyl, and
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al kyl', nmono- or di-G.6 alkyl substituted amno G -
al kyl , am nosul fonyl and nono- or di-Q alkyl

wGeshed7os ed ami no sul fonyl, 20 and one or twoPCEHEPI®NS/013460

atons of said aryl, heteroaryl _gnd heterocyclyl being
optionally replaced with a carbonyl group; or Ra and

Rb, togetRer, m‘),&n _bbsr @L% SIRASH: QB dheWTHEH ist{}ﬂibnalﬂ)e

attached, form heterocyc - A-Rb3, wherein _sai: )
het er ocycteplaced wishaicarbenyigrewn snfiaireathsy—fRkoig ortippally

G _6 al kyl., 08w L8 2095A is a bond, -O or Cl-6
al kyl ene erein one -CH - is optionally replaced wth

a carbonyl  group, and/or another - 2- 1.5 optjonall
repl aced. W tihamR aptiogplly RABO & dAﬁchﬁltBﬁfii%é’ﬁéP ?ltﬁfﬂ%-
or di.- subst bl RAuPYelR tiRSHh i di8Bhp CHEERRRETT, | Yikyl, C
sel ect ed ran t he J)[g;reoup consi s%ﬁngpoc Cl- Slgal I;mlylé, ZEé »e
al kenyl andedasd Shkgdkyayl. 8r Rb3 is aryl, heteroaryl,
C - cycloal kyl or heterocyclyl, said aryl, heteroaryl,

C -7 cycl o8 kyl 3eerelecoryelonikyPe geropidydrsaid dtyl,
substi t ut Z\d 1byllyone ééﬁ}mrgp?ﬁggt |yt ue ie %c epen ag}r,n I ¥1

sel ect ed heterparAeCyr adgalkymed Feﬁ@q’é;’ %“ég le?n‘”’g?-s‘ébs tuted
al kenyl,  £2478bK¥R¥d subbdiubn@idRy¥ndeAdl 988ied f¥RNBe group
nitro, am nho, nono- or dll -G - | kyl _substit

ami no, hy deesieyingiey r-oRlylct2s 3&1‘%}’ » Cog ,ﬁlwa@apb@ﬂisggy, halogen,

nmono- or gJ;Ia'ng, nitfd, &k, mohBS bi @liUCﬁéjalkyl substituted amino, hydroxy,
hydroxy Cj. alkyl, aminocarbonyl, mono- or di-Cy.¢ alkyl substituted
aminocarbonyl, halo C,.¢ alkyl, Ci. alkylsulfonyl, C,.¢ alkylsulfinyl, Cy.¢
alkylthio, amino C; alkyl; mono- or di-C;_¢ alkyl substituted amino C;.-
¢ alkyl, aminosulfonyl and mono- or di-C; 6 alkyl substituted amino
sulfonyl, and one or two carbon atoms of said aryl, heteroaryl, Cs.7

cycloalkyl and heterocyclyl being optionally replaced with a carbonyl

group;

R® s heteroaryl optionally substituted by one or more substituents
independently selected from the group consisting of halogen and Cy.6
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, Cy.¢ alkyl and C; ¢ alkoxy,
.and the aryl may be fused to a heterocyclyl ring;

R® is hydrogen or Cy alkyl;
R"  is hydrogen or C. alkyl;

and prodrugs and pharmaceutically acceptable salts thereof.
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am nocar bonyl, halo - alkyl, C -6 al kylsulfonyl, C -6
al kyl sul finyl, G- alkylthio, amno G -6 al kyl nono-

w@eoodioedrs - 6 al kyl substituted anmino Q - 6 al kKptT/EP2005/013460

am nosul fonyl and nono- or di-Q¢g alkyl substituted

am no sul fonyl, and one or two carbon atons of said

an , I -
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gry EH%r%?&égﬁérhgﬁh% @Ju,ocgg&dfrg S gh al Mblﬁépgthgs, grter al and
oxy, use teroc

r |vngouSthqrsb¢sysdd@gemlrmhr@1b®lsap¢¢wher$kﬁrtpsalderlsg@dnswe
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al?ﬁ) g?%g{s{%g M&er%% i e"f‘\%\lﬁfl?dve g{)ﬁﬂaﬁlﬁi Be?x@?t 1¥¥f{h§ H‘eatment of |
c @nqm@urmssl ctqsnretda@cgatt@blthh thoambblypil ireraeyeand regtknosis, e.g. after
PreRaLAkLg rEgronary angloplasty (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.

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 a 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.

Unless 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 fluorine, chlorine, bromine and iodine, with
fluorine, chlorine and bromine being preferred, and fluorine and chlorine being

more preferred.
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The conpounds of formula (1) are active conpounds and
inhibit the coagul ation factor Xa. These conpounds

waeonseeresit | y i nfl uence bl ood coagul ati on. TheRCT/EP2005/013460

therefore inhibit the formation of thronbi and can be
used for the treatnent and/or prevention of thronbotic
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The term “Cy¢ alkoxy alone or in comblnatlon with other groups, means the
group R’-O-, wherein R’ is a C, ¢ alkyl.

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 “C,¢ 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 a 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 O 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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properties, e.g. an inproved selectivity towards
thronmbin. The present invention provides novel

weopoertds of formula (1) which are factor Xa PCT/EP2005/013460

i nhibitors. The conpounds of the present invention
unexpectedly inhibit coagulation factor Xa and al so
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to Ot her conpounds al ready known in the art. Unless
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of the various terns used to descfibe the invention
herein. The term” halogen or "halo" neans fluorine,
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strai ght- chain nonoval ent al kyl radical, having one
t ‘P’re%%e&?aﬁ&@l@ f@&%heﬂﬁhl%r&@s%ﬁo%e BMEiGHs zﬁé 8iveh hibdvedre
by such radjcals as neth et hyl, n-propyl

dese spRgifically %wﬂlﬁeéu’oﬁnmple% butyl. G- alkyl is

nDre preferred. The term™Ci - al kyl ene” neans a |inear

S @owipiudds of e 8RN d foeR pRatndcadicany a&fqlnam@ atid adlfion

ranched saturated div

carbon ato
- hﬁﬂ\?so@éi‘f%gs?fg%‘ﬂé aﬁar@fmoﬂwcg yge;egqa;z e salty A58 saﬁgs@,ggompounds of

e f&mulmt) ithgsHsio Mllye&ﬁn Aibfe Mideed AYids sty ﬁs"}ﬁydrochlorlc
propy %g?e 2- et hy. opyl.ene, butyl ene, pentylene.
t AFiA lblanCIdaerE/hluroﬁie%ﬁﬁ ophesp Ww@lﬂsmht QFERYC eg}ds)

OB&chds i&h&heS@BRoMIE acid, p-toluenesulphonic acid, acetic acid, lactic acid,
trifluoroacetic acid, citric acid, fumaric acid, maleic acid, tartaric acid, succinic acid
or salicylic acid. The term "pharmaceutically acceptable salts" refers to such salts.
Compounds of formula (I) in which a COOH group is present can further form
salts with bases. Examples of such salts are alkaline, earth-alkaline and ammonium
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 situations where the
aryl group is substituted with an alkyl group and situations where the aryl group is

not substituted with the alkyl group.

"Pharmaceutically acceptable excipient" 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 more than one such excipient.
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di fferent hal ogen atons i ndependently selected from
the group consisting of chlorine, fluorine and
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eny one or In conbination er gr oups,
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o SR e
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qhy Lbs’ollﬁ%]%}ﬁg%at o ocf?@)g yﬁrﬁ'fiétﬂ'a BhdeDa 04 %reschhgl&lgfthe R- and

nmeans a prerera
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CORBLARL RN Ao TERLE ARSI RO o
\Aﬁé\colnotatmy Gire.,tapH+ Y O1(g)-HOOIEES ramctmethér datlont carpautdedn exist

a? g{tﬁ!ar 19d1v9fualse(119)180r§1¥\p&r a3 al}ni%(ﬁlr@ Qhéépc;fe gxer;mcft&l% r&)Qta nQng equal

rrng
proportlons of the enantlomers is called a "racemic mixture".

' The compounds of formula (I) can possess one or more asymmetric centers.
Unless indicated otherwise, the description or naming of a particular compound in
the specification and claims is intended to include both individual enantiomers and
mixtures, racemic or otherwise, thereof. The methods for the determination of
stereochemistry and the separation of stereoisomers are well-known in the art (see
discussion in Chapter 4 of "Advanced Organic Chemistry", 4th edition J. 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 (I)
wherein R* and R, together with the nitrogen atom to which they are attached,
form heterocyclyl-A-R, 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-yl being
bonded to -A-R™ at 4-position is especially preferred.
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The term "heteroaryl"”, alone or conbination wth other
groups, neans a nonocyclic or bicyclic radical of 5to

wd206i06g7@t ons havi ng at | east one aromati cri NECT/EP2005/013460

contai ning one, two, or three risng heteroatons
selected fromN, O and S, the remaining ring atons
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aGh&hadidh | @Ba zishﬁsmﬁzearmhﬁé }Q,Gr&&cnydqbgr@?gﬁwu cal l'y

acceptable salts are salts of ounds of fornmula (1)

vmamnmylsqrwi depnsalor li-Conpliyh ybatit edapinocaghanyl, halac-eadkyl,
{sQleb Gyl daﬂcy?s%ﬁ}ﬁ'y 1, aBGtHio, S &Mﬁ% @RI Bbms of

osp ric acid: organi'c_acids, such as

rrémldatwtegwplmbbﬁl@g erticnallprepdiced withl rhwavkeraup dHetgerayrlyl for -
aqibelis plré}‘értabfg e 'qumg b 'nfltl,r hads ?ﬁl'fg‘:in&ﬁlbéii atdth{Sukl a@fibeidinyl,

fumaric aci aCI tartaric acid , succinic
adyerobifingh lrrilcz;pmlmyh@mrazmé or Hriggoliginah seid bgterewrlylgroup

q)%rﬁ}'%lto?ﬁ% %ufegszro?le P N Qubcsﬁluteﬁts, g&f’@?@dw e Qfbstituent

for group |s can
f unddependd ﬁelsqtd fomithh gm@ns@xrsmﬂ s 2l Suchlkeay asrino, |

arxﬁ‘o:‘% kalgi @?6 al%?lr Bstltﬁ{ %'rﬁlﬂg Hcﬁ such
i) o A e AT

The
t @mmocarbonyl mono or di- Cl -6 alkyl substltuted ammocarbonyl halo C, ¢ alkyl,

Ci6 alkylsulfonyl, C, ¢ alkylsulfinyl, C,.¢ alkylthio, and one or two carbon atoms of
said heterocyclyl group being optionally replaced with a carbonyl group.

Heterocyclyl for R*® is more preferably pyrrolidinyl, piperidinyl or piperazinyl, said
heterocyclyl groups being unsubstituted or substituted by one C,¢ alkyl. Especially
non substituted pyrrolidin-1-yl or 1-methyl-piperidin-4-yl is preferred.

ii)  Another preferred compound of the invention is a compound of Formula (I)
~ wherein R? is hydrogen or Cy.¢ alkyl, and R® is RP-R"?, wherein R”' and R are as

defined before.
R*is preferably hydrogen.

R" is preferably phenyl or pyridyl, said phenyl and pyridyl being optionally
substituted by one or more substituents independently selected from the group
consisting of ;¢ alkyl and halogen, preferably optionally substituted by one
halogen atom. R" is more preferably phenyl optlonally susbtituted by one or more

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

R is preferably aryl, heteroaryl or heterocyclyl, more préferably heteroaryl or
heterocyclyl, said aryl, heteroaryl and heterocyclyl being optionally substituted by
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"pharmaceutically acceptable salts" also refers to
such salts. Acid addition salts as descri bed above are
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heterocyclyl being optionally replaced with a carbonyl group.

A preferred heteroaryl for R* is a mono cyclic heteroaryl having one or two
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-C, alkyl
substituted amino C,4 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 cyclic heterocyclyl 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 replaced with a carbonyl group at the position adjacent to the ring member atom
attached to R™, or the heterocyclyl for R° has -SO, - as a ring member at the

position adjacent to the ring member atom attached to R,
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i mages of each other are ternmed "enantioners". \Wen a
conpound has an asymmetric center, for exanple, if a

W@ 2006065728 om i s bonded to four different groupBCT/BPPa$/013460

of enantioners is possible. An epantioner can be

characterized by the absolute configuration of its

agy MRl f dd 8 ih ol?lyﬁtl@m A8 Formula (I
SRS AR L b R Ot BT s 0

tMQEﬁunRemlwdﬂwmmch t he nDIecuIe rotates t he plane ofA

pol arized light and designated as dextrorotatory or

! gyor 9&1@{1’&? é}'e(férl&é%l cigrlﬂn%u G&ofte 1§1véntio§1qgr§ ESmpound of %ormula I) |

respectlve conpoun can exi st as el
i piexsiniBals neoromtyclonhsteropryhBavingn nitipgen aliear aagd/or a\sulphur atom

m, x4 H?Ig nf PR LD %cggy gglgé?g}gg%r%io% Str19£ol§rlh€etrazolyl pyridonyl.

enantidmers 1s ca xture
cdmpeelyldsespecitlyrpreferredd ) can possess one or nore
asymmetric centers. Unless indicated otherw se, the

descr iapbimp Perfergéf'@oﬁgpo%fnd%f@l?erlhb&ﬂ o@rlssegmgamd M‘FJrHﬁ‘ﬂa '

speC| C ti n a Iims IS Intended to In

i w@pxﬁu@jﬁals agsyl apreferabby Bhemil onhstetnesd, prefgeabhy iyl pledyl or
O;Aszﬁw &Be chehﬁl%i% 1; sald ﬁﬁ{dméos,?rb& oﬂ%rﬁﬂ?‘sﬁl@sﬁh&éﬁ by

stere str and he separati on st er eol soners
apee e morksibantuentss frefesably @Iseeselb@ﬁltgeluts md@nendﬁntl:h sghecead from

" t J. March,
}he $GM€Q&%%t‘ ?Hélsgeﬁhw ?glﬁlyand At )Qu&)\s}\k i on re

ey an ons ile the
broadest deflnltlon of this invention is described

béfRsetsrred aryl SrR dophsohudseutahmnedajagen g such as fluorine,

p € 0 S
aﬁfécgﬁ%%h %:éox‘u)e, ﬁga?&ngslglam%n{e ARARED Ryt 8 8speBYBNbicRPrdS

A preferred heteroaryl for R% is thienyl, pyridyl or indolyl, said heteroaryls being
optionally substituted by one halogen atom such as fluorine, bromine, chlorine,

preferably chlorine. 5-chloro-thiophen-2-yl is especially preferred.

Particularly preferred compounds of the present invention are:
[4-(2-[1,4"]-Bipiperidinyl-1'-yl-2-oxo-ethyl)-thiazol-2-yl]-4-chloro-benzamide,
N-{4-[2-(4-Benzyl-piperazin-1-yl)-2-oxo-ethyl]-thiazol-2-yl}-4-chloro-benzamide,

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

wherein Ra and Rb, together with the nitrogen atomto
whi ch they are attached, form heterocyclyl-A-R 3,

wobmsesd17sai d heterocyclyl is optionally substPeTERDODHYI3460

hal ogen or C -6 alkyl, and A and,R 3 are as defined
before. The heterocyclyl of heterocyclyl-A-Rb3 is

préle(fjﬁl ?cp W f%@%ghﬁ%ﬁlﬁ{n-?l}fﬁgﬁkg—i% F}’l)—gﬁﬁ. in—l-yl]-2éoxo-

one of hore substituents |ndependently '

Z %I ¢ j:l)?zgl\fgﬂ -F ?{m%egﬁﬁpargﬁ?é*lﬁ'{e{hgggﬂ%g}g{z?%WZ ‘%Qg e%r?l'l]6
X ?E p| per‘f’dl nyI Pi perazin-1-yl or

' I
pl4?§g?§y u%?e mlr}g@napgogégwg;i pazﬂn 1)
& erre era y a bond or Cl-6 al kyl ene

V\'tle ﬁllor(f %le— 29{1 et?l?lt ﬁ%myll @%?&ﬁgl)%%@gﬁaiﬁ)?azin-l—

r
é’& p Hb R is hydrogen or Cl1-6

al k(}f . P reft%rla ;&P Qarb”%t Elﬂﬁyl] iperazin-1-
8 O ;gt—iuaz &'fgl @('jdq o

ﬁg}y "0 eth H bélgl - Rb3 is preferabl y
G IRV NV (PRY 932 O[Ey(tzl YRSt }oll* B0 13 Q0B ObipIPES:-1-y1)-
suanﬁ‘J{h Zﬁraygnbe%earpk l Ci - aI koiy, ;?nmno rrgjagfjpor

? 6 al l%l){oxy (‘gﬁ t(l%%)gi T&j (?mng% }%yrycgr %}{l ylg}%flﬁg?fyerazm 1-
VSI Es?t 18202 § lﬁnyﬁ’ halo G -6 al kyI Cl-6

| | h

o %-&“SI%LZ- (ke St PPl Rl AP oxo-

%‘Ialeo fI a@é%mvmth a car bonyl group

f |
Egﬁ é eézﬁi P2 SEeR hARLIN g?’ﬁ afipyyi-ethyll-

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

5-Chloro-thiophene-2-carboxylic acid (4-{2-oxo0-2-[4-(2-0x0-2-pyrrolidin-1-yl-
ethyl)-piperazin-1-yl]-ethyl}-thiazol-2-yl)-amide,

2,3-Dihydro-benzofuran-5-carboxylic acid (4-{2-oxo-2-[4-(2-0x0-2-pyrrolidin-1-
yl-ethyl)-piperazin-1-yl]-ethyl}-thiazol-2-yl)-amide,

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

5-Chloro- pyrldme -2-carboxylic acid (4-{2-0x0-2-[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-yl)-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-
yl}-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-{4-[2-((S)-2-hydroxymethyl-pyrrolidin-1-yl)-2-oxo-ethyl] -
piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide,
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pyrrolidinyl, norpholinyl, piperazinyl or
t hi azolidinyl, said heterocyclyl group being

wemsossald y substituted by one or nore substi tRENER2005/013460

preferably one substituent indepgndently selected from
the group consisting of G -6 alkyl, G- al koxy, am no,
mono- or di-C -6 al kyl substltuted am no, hydroxy,

hmdmzsyo 9 @ b.0- AROREATORNMIn 3 0RO et erafin-1-

alkyl_ogsUagt )‘l%ﬁﬁélﬁlﬁ%@é Reryl ., halo Q _ IIQP Cl-6

al’kyl sulfo al kylsulflnyl G-6 aIkyIthlo and

o] {40 1) -
%,fggi‘;a.jﬁf’gﬁ;gmég PRl 2R AN S0 met)-
Fbterocyc or R3 is nore preferably pyrrolidinyl,

pi I t

P é‘fﬁ%{fj‘&_wtg% ﬁi tﬁtoég ng' %Ab?f@ggiggqbygr gﬁéffyicxtba%aupaethw

st

speC|a y non su ituted pyrrolidin-1-yl or :
N;f E am% 1&11 m%]yw} ﬂ'u%rcpfagyfh ﬁﬁ?@- Ichrbym QtrH&Byl shiazol-
pr &%g he 1 nvention s a cohpound

For ereln Ra is hydrogen or Cl-6 al kyl, and

0. e f 1 zin- -vl)-
ﬁé&g B;%%ﬁggze@ %ﬁigfgkag&a Y 9&213? P4 U388t Bin-1)

yr| phenyl yrldyl bei ng

?%zgﬂg% e e Lt A

and halogen preferably optlonally

prtgi gﬁ} D] b@ ﬁ’ﬁ() rMgopt I'0 risﬁlgdmsyé)qpi 6%32 )ryﬂozngxo cthyl)-
nore sa erent hal ogen atons, preferably one

h%’eﬁ%ﬁl 3?&18%le %S&?t%)@llé Yeid u’% bR&-2-[4-(2-0x0-2- pyrrohdm 1- yl-
ethyl)-piperazin-1-yl]-ethyl}-thiazol-2-yl)-amide,

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

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

4-Chloro-N-[4-(2-ox0-2-{4-[2-(2-0x0-0xazolidin-3-yl)-ethyl] -piperazin-1-yl}-
ethyl)-thiazol-2-yl]-benzamide,

4-Chloro-N-(4-{ [5-(2—methanesulfonyl-phenyl)—pyridin—2—y1carbamoyl] -methyl}-
thiazol-2-yl)-benzamide,

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

4-Chloro-[4-(2-{4-[2-(3-methanesulfonyl-pyrrolidin- 1-y1)-2—oxo;ethyl] -piperazin-
1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide,

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

4-Chloro-[4-(2-{4-[2-((1S,3R,5R)-3-hydroxy-8-aza-bicyclo[3.2.1] oct-8-yl)-2-oxo0-
ethyl]-piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide,

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



10

15

20

25

30

35

40

45

50

R 2 is preferably aryl, heteroaryl or heterocyclyl,
nore preferably heteroaryl or heterocyclyl, said aryl,

whedoenadry| and heterocyclyl being optionally PCT/EP2005/013460

substituted byone or nore substijbuents, preferably one
subst [ t uent [ ndependent I y sel ected fromthe group
L kiR Al {oﬁ 11(2 Sko- zaby% hhiLveeyyl)-
?lfq lylégmag& % , Nono- §dé dﬂ o4
sub am no a

am nosul fonyl,

'an@mo% %l’ld?; (;\%%N g Ei S Zstégét (%)Z sai 2T ar ylF{ol ﬁg% %ﬂzﬁl%ra?inﬂi

a
‘ Rig %H}?}sroc ycly be| ng optlonally repl aced with a

Car ey, (&Ué"d o 4P €4 E“t‘ﬁla%wé'l e Q%”Y 1]-ethyl}-
ety PReRaE;

0 one su stltu
%lag rou con’S| sting of G -6 alkylsulfonyl,

hg{légesi i%m %%%ﬁ?&l&ﬁnqryl)dbrgg Sl PieotiPIob LSty

)
eterocy avi ng a ri hg menber nitrogen atom bonded

o l[z??é !;‘%t ?a%fzngg ??ﬁﬁ%@é‘éﬁ% pYfibliin- 1-y)- cthyl]-

t| 9
% r%ndé}/ﬁlf i’@l group consisting of G

4%51% % 4% r(})gﬂlug%l Zép(blpe?%r? ?ltylo&P thyl
foPsTay
amlﬁ%)OI Yl ar a\fﬁllde’am nosul fonyl and nono- -G -6
aI k oSy st It ut n
byl Bl x?;agg%ﬁ? At R
o;?tllf%%z epq ace ony group. A preferred
h téfllo?r ¥I|110f}9rne% c2arl)8 1c|;1r919 4 Xﬁll ? h&h@eﬁﬁéﬁ&ﬂ%gﬂ)”g
p)Pru?eéaﬁm ViDlej\ éozx8l ;E/]I‘lyl pyr rOl% arf)lyllr azol yl,
5-Chloro-thiophene-2-carboxylic acid (4-{2-[4-(1-methyl-piperidin-4-yl)-
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-yl] -2-oxo-
ethyl}—thiazol-Z-yl)-benzamide,

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

~ 4-Chloro-(4-{[2-fluoro-4-(3-oxo-morpholin-4-yl)- phenylcarbamoyl] methyl}-
thiazol-2-yl)-benzamide,

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

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

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

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

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

4-Chloro-N-(4-{2-ox0-2- [4-(pyridin-2—yloxy).-piperidin-l—yl] -ethyl}—thiaiol-z-yl)-
benzamide,



10

15

20

25

30

35

40

pyrazinyl, pyrimdinyl, pyridazinyl, preferably
pyridyl or imdazolyl, especially pyridyl. Prefrably

we a00d/obetrer oaryl is attached to Rbl via the ni PEDBRIW05/013460

atom and unsubstituted or subsyktuted by am no G -
al kyl or nono- or di-C -6 al kyl substituted am no
G -6-alkyl. Mreover, preferably one carbon atom of

SaLAnIBES-BiOFhle-I-8a BeaJhegeq M4449§étﬁﬁrprbeerlﬁulp 1)-
@ﬁ%?ld%ﬂlébr%-@x =delil ! —tH1§Zoﬁ§%¢)Cérﬁ dey pretferred. A !
preferred het er ocycl yl 2 is a nmono cyclic
h SLERBFY. %Xﬁhé’h@‘@ E‘Qb@;ﬂﬁc QhEr @ggﬂﬂ%@m @ﬁ@xoinﬁbrﬁﬁgﬂrﬁ-um
heh ylcPBAH yqft Q@ as a ring nenb
s ch as nor p o In 1, 1 droxo thi azi anyl ,
| dnl. N
PRt gegigﬁ?*sr@é@i%@ydﬁl PARpRRRoM (12 oxo-cthyl-1H-
n| rogen at om and unsubstituted. In addition,
PrsefRlbARbY, CALNBGyRE QUL -3 18- ( r%erlﬁcgr Ldinfpn R 2
| Si5aBhaded N ehﬁg’ﬁ’ﬁg@x oD pta he Tobsi T on

acent to the rlng er atom attached to Rbl , or

t Bechigt£HA6 194n>é' 6} aaa%né%omaé_@orca BYPREBR1-y1)-
a ng nember at
tpthgc Ceagg }’ﬂi %Yr er pr‘re erfed compound of

t -
|21 bt }gg gigr pr ef é/rnr'g1 %Wlﬁﬁéﬁfé@bﬁw B%thyl
|nve ion | a conpound of Fornula (1) wherein Rc is
”‘3“@ %Y&hhs MRS LAY R aUH TR (2 (211 OERN- I;élil@]alﬁlhd 1‘)”Ir a
s thiazo
rpg%lo }q-rraggﬁt{iﬁlp tetra grlla?IBPg]r@H cgﬁill Tri azoI yI

' $-CRIBRS 'tlﬂl){)gen@rzef:aqwiﬁﬂc acid (1-{[2-fluoro-4-(2-oxo0-2H-pyridin-1- yl)
phenylcarbamoyl]-methyl}-1H-[1,2 4]tr1azol 3-yl)-amide,

5-Chloro-thiophene-2-carboxylic acid (2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl]-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-oxo-3-oxazolidinyl)—phosphinic acid chloride

DIPEA: Diisopropyl ethyl amine

DME: N,N-Dimethylformamide

EDCI: N- (3—Dimetylaminopropyl)-N’-ethyi-carbodiimide hydrochloride

PyBOP: Benzotriazol-1-yl-oxytripyrrolidinephosphonium hexafluorophosphate
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v) Anot her preferred conpound of the invention is a
conpound of Formula (1) wherein Rd is aryl, preferably

w@bmawbe77or heteroaryl, preferably thienyl, pyreTyEP2005/013460

i ndolyl, especially thlenyl saig_aryl and het er oar yl
bei ng optlonally substi t ut ed by one or nore

t referably one substituent,
'q%%bg%gﬁﬁfﬁ§ gelected fromthe group conS|st|ng of
hal ogen, Q - aIk | and G - al koxy. A preferred ary
f 3B |05(1§m‘@ﬂ§rlal@ub§]t)ﬁ‘ﬁ mlédNbsﬁt@m;etMmr@g&m aqreﬂwebwate
as fluorine, bromne, chlorine, preferably chlorine.
4T?ﬁ*§%ﬁ@?ﬁﬂ¥ﬁuh§ especially preferred. A preferred
het eroaryl’ for is thienyl, pyridyl or indolyl, said
heteroar | s being optlonally substituted by one
hegnobthiagolederivaiepgautest oni ne, chi ori ne,
preferably chl orine. 5-chloro-thiophen-2-yl is

espeQYQ?Ay preferred. Particul arly preferred conpounds
r

esent invention are:

WPJ yl-2- mq’l‘yl) t hi mmwm

[4N(2;[T, 4" ]-Bipi pe§L
coupling with

-yl ] - 4 £hl oro- benz i
N' { 4 [ CA- Ecougmg | _ . r a sagonlf-lcatlon -OO X0- HNiR )(RI q %ZO'
-2-yl - chl or o- am de,

- cycl ohexyl s piperazig-T-yl):2
-oxdaethyl]-thiazol 2-yl}- benzan1de

4- Chl pY0o- N-{4-[ 2;
4-Chloro-N-(4-{2-[4-(2-norpholin-4-yl-ethyl)-piperazin
-1-yl]-2-o0xo-ethyl}- thiazol-2-yl)-benzam de,
4R€Iahd>RBﬂi\th(e4el{eﬁaemreas2de[ﬁ4aed Befox®o- 2- pyr rolidin-1-yl-eth
yl) - plpera2|n | -yl]- ethyl}-thiazol-2-yl)- benzan1de

The starting acid is dissolved in a “suitable solvent such as CH,Cl,, DMF,

acetonitrile, 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 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 by dissolving it in a suitable solvent like
MeOH, EtOH, THE, 1,4-di6xane, water or mixtures thereof and a base like LiOH,
NaOH, KOH, Na,CO;, 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 1.  Preferred
conditions are DMF, BOP and DIPEA or CH,Cl,, TBTU and TEA.
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4-Chl oro- N-(4-{2-ox0-2-[4-(2-0x0-2-pyrrolidin-I-yl-eth
yl)-piperazin-l-yl]- ethyl}-thiazol-2-yl)-benzam de,

W@ 200hba7e8 N- (4- { 2- 0x0- 2- [ 4- (2- 0x0- 2- pyrrol i di nedF/EP2084/613460

yl')-piperazin-1-yl]- ethyl}-thigzol-2-yl)-benzan de,
4- Chl oro-{4-[2-(4-cycl opentyl - pi perazin-1-yl)-2-oxo-et

hyl ] -
)é 5 - mor phol i n- 4-yl - 2- oxo-
et hyl ) - pi per azin-1-yl]-2- oxoet hyl } - ,
t hi azol - 2-yl ) - benzam de, , - o R

4Ch|oro N-{4-[2-(4- dlmeth carbarmyl - pi per azi j"m
-yl ) s Q; et hylshs ia I«)?/kzgz de,
4-Ch| NO- F4 (Zm 4- msth pifperazi n- mgo

-et {1 - pi perazi™yz| -yl } - 2- oxdil ghyLo)prn;vm azd‘P 2-yl]

- b am aep’ling saponification .

4- oro- N-[4- {4- [(I-rreth@il peri di n-4§:arbam)yl
cl \Y

) “hetthyl ] - pi p€razin-1yl}-

YJZ})I'e e 1vat'v s:rQou

- 2-o0xo0-ethyl)-thiazol -2-yl]-benzan de,

4-Chl oro-N-[4-(2-{4-[ (I -net hyl - pi peridi n-4-yl carbarmyl
) 'IH%JWclh]emQ IsRENAZbEve X! Ishylr&pen; €f kgL, Ehi a&kehyl 21 ),k alkynyl

b
4a$|zl?or1bhw?g¢n( Sr-oalkylpCraalkenyl, Lomadypyh Cov cxrlanlliyl ¢y alkyl or
C%Eﬂéttlc ng BEAZAL that/R3 cantle 0] ) ey RaBFPET 2allor heterocyclyl, only

3 “5:12;2}3% ds hydreghm Ry Gua-2fiyl R g Rg 1qeetheg gvith. thgipgea #om to

| Mm}ﬁ&'@%’ b Je- ap.ﬂaa?erdaﬁ‘la als¥!fdrm a heterocyclyl. Both the heterocyclyl for R?
hiazol - 2-yl') -benzam de, _,
and the heterocyclyl forme together by R', R? and the nitrogen atom to which

" theéy are attached, may optionally be substituted by one or more substituents

independently selected from the group consisting of C,.¢ alkyl, C, alkenyl, Cy.
alkynyl, C,¢ alkoxy, halogen, cyano, nitro, amino, mono- or di-Cs alkyl
substituted amino, hydroxy, hydroxy C, alkyl, aminocarbonyl, mono- or di-Ci.¢
alkyl substituted aminocarbonyl, halo C,s alkyl, C;s alkylsulfonyl, C,s
alkylsulfinyl, C,.¢ alkylthio, 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 heterocyclyl is optionally replaced

with a carbonyl group..

Intermediate II is coupled with 1-(ethoxycarbonylmethyl)-piperazine as described
for the preparation of intermediate I 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 IT 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 [ in “1. Synthesis of thiazole derivatives: route A”.

Preferred conditions are DMF, BOP and DIPEA or CH,Cl,, TBTU and TEA.



10 .

15

20

4-Chloro-N-[4-(2-{4-[2-(cycl ohexyl net hyl - am no) - acet yl
] - pi perazin-1-yl}-2-oxoethyl)- thiazol-2-yl]

WO bapedrigie, PCT/EP2005/013460

4- Met hoxy- (4-{2-oxo- 2-[ 4- (2- oxQ-g-pyrrolidin-I-yl-ethy
|')-pi perazin-1-yl]-ethyl}- thiazol-2-yl)-benzam de,

5- Chl or o-t hi ophene- 2-carboxylic acid
(4-{2-o0xo0-2-[4-(2-0x0-2-py trolidin-I-ylethyl)-
pgpera2|n I-yI -ethI} thlazol 2- yl)-am de,

(4-{2- oxo- 2- [4 (27oxo-2 pyrrol[dln | -yl ethyl)-

pi perazin-1-yl]-ethyl}-thiazol-2-yl)-am de, o
2,3-D hydro benzof ur gn- 5- car boxylic acid :rﬁ:)

(4-{ 2-%x@c2- [ 4- ( 2- OX0 ~pyrrolidin-Nytt o [N
etgiryﬂzlpera2| -et hyl }- th3@1 [ -2-yl)- aqusr'\J
4 G or 6cprr\tﬁct n4 {g_\é— ?potlfghor i Equjmgl ycl '\2-2 | ) p
i pérazi n- I- -%t%xﬂ} t hi 2 Yh) -begggh%
5- Chl or o- pyrldlne 2-carboxylic acid

1 IX

pi perazin-1-yl]-ethyl}-thiazol-2-yl)-am de

4- CNVoro- (RS)-[4-(2-{4-[2-(3- dlnethylanlno pyrrolid

-yI)-2-oxo-ethyI]- P!

pi perazi n-1 -yl }-2-oxo- ethyz%\t i azol -2-yl] -be nﬁae
ydroxz Hyrroll \Lﬁyl)

(4-{2-ox0-2-[4-(2-ox0-2-pyrrolidin- I-ylethyl)dwm%m,L
I

4- Chl or o- (RS) - [4 (2-{4
~2-oxo-ethyl] - plpera2|
2- oxo-ethyl)-thi aZ Nyl ] xrbenzam de, 3=N X

4-Chl oro-[4-(2-{4- L H((R) 2- hydroxynethyT pyrrolidin-|
-yl )-2-o0xo- et hyljpi perazi n-

R 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 Boc,O in a suitable solvent
such as dichloromethane, acetonitrile, THF, 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,Cl; and
DMAP. ‘

Saponification of intermediate VII is effected as described for the preparation of
intermediate Il 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 “1. Synthesis of thiazole -
derivatives: route A”. Preferred conditions are CH,Cl,, TBTU and TEA.

Deprotection of intermediate IX is then effected by treatment with a mineral acid
such as HCl, HBr, H,S04 or H3POy4 or a carbonic acid, in a solvent such as CH,Cl,,
dioxane or HOAc at 0 to 60 °C. Preferred conditions are 4N HCI in dioxane.



| -yl }-2-o0x0-ethyl)-thiazol-2-yl] -benzam de,
4-Chloro-[4-(2-{4-[2-((S)-2-hydroxynet hyl -pyrrolidin-|I

WO ylopr@sToso- et hyl ] - PCT/EP2005/013460
pi perazin-|-yl}-2-oxo-ethyl)-thiazol -2-yl]
- benzam de, 4- Chl oro [4-(2-{4-[2-(2, 2-di met hyl -t hi azol i
d'IHteﬁnydl%]tegsg)fﬁ le]d VQi'ttiQﬁ Q@l Birby )gz}hc acid Rg-COOH as described
2- 0X0- et I azo nzam
4f<@ﬂhopoepm(cwn{op‘ mt«tnrmlme in(d. Syethesis 19§ thigzale [degiygtivssieroute

NyAl»C %qﬁl ﬁ:g‘ng [ e,
4ACh%(%r 0- {Jé{ld %é %%l?gh Iﬁﬁ%ﬁ’gﬁ%ﬂﬁﬂ%}%%ﬁf&ﬁgl -yl ) -phe
nyl car banoyl | -met hyl }- thiazol -2-yl)-benzam de,
N4{ 4- Symthesipof thi u| uor o- bi phenyl -4-yl ca
r barmyl )-methyl]-thiazol- 2-yl}-4-chl oro-benzam de,
(S)-1-[2-(4-{2-[2-(4-Chl or o- benzoy 1 no) -t hi azol - 4y|
]-acetyl}-piperazin-1-yl)- acehﬂ]l ; /:)
- pyrroliditge- carboxyl i ¢ aiyehdi met hyl ani de, j
4- Chl or 4- 3-fluoro ul f amoy| - bi. henyl ° Ny/tar
barmycg_ p{ i a oPy_ i?NyI }-ben aflnﬁ’_&éf»

- vN-(4 {2-14 met hyshi- pl peri di n- 4- I}Npmperam

yI] 2- oxo- et hyl }- th| azol -2-yl)- benzan%/

Benzo[l , 3] di oxol e-5-carboxylic acid coupllng
(4-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-1l-ylethyl)-
pi perazin-1-yl]-ethyl}-thiazol-2-yl)-am de, O
5- Met hyl -t hi ophene- 2- carboxylic acid I/\ j’
(4-{2- 0x0-2-[4-(2-0x0-2-pyrrolidin-I-yl ethyI)J '

RY 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 XII is then effected by treatment with a mineral acid
such as HCl, HBr, H,SO, or H3PO, or a carbonic acid, in a solvent such as CH,Cl,,
dioxane or HOAc at 0 to 60 °C. Preferred conditions are HBr in HOAc.

Intermediate XIII is then coupled with an aryl carboxylic acid R%-COOH as
described for the preparation of intermediate I in “l1. Synthesis of thiazole

derivatives: route A”, Preferred conditions are EDCI, DMAP and dichloromethane.
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pi perazin-1-yl] -ethyl} -thiazol-2-yl) -am de,
5- Br ono-t hi ophene- 2-car boxylic acid

W 2006B660%0- 2- [ 4- (2- ox0- 2- pyrrolidin-1-ylethyl)PCT/EP2005/013460

piperazin-1-yl] -ethyl} -thiazolg2-yl) -amde,
4- Chl or o- N—[4 (2-oxo0-2-{4-[2-(2-0x0-0xazolidin-3-yl)-e

tEyl ] S# B&ids Qla.lml)é d%mva%)}gylr))uttelﬁ azol - 2-yl |

Or O-
[5 (2- nethanesulfonyl-phenyl) pyrldln 2-yl car banoyl ]

;ryﬁiﬂtthazol 2-yl)-benzam de,
(S N- [ {2-[2-(4-Chl oro- benzoyl no) - thlazol 4 yl
]- %ceiyl} pi perazin ”7/hﬁ%,acetyl]/%f“r— wam

- pyrrold di ne- 2- car boxyl °c aci d vl afri &log win H °
4- Chl or & 452 4- [ 2= 3- mEtHHifesul Fony| - fFEDI | oFA-1 -y
l)-2- -ethyl]-p razinl - yl}-soxo-ethyl) &s
-thiazol -2-yl] -behzam de, & xw | XVl

N-{4- [2 (4 Benzoyl ¢ pi perazin-1-yl)-2-oxo-ethyl }-thiazo
| - 2- yl } - chl or obepzam d@lMea -promoted reactnonwnthHN(R )(RE)
4-Chloro-[4-(2-{4-[2=

lo[3.2.1] oct-8-yl)-2- oxoethyl]

pi perazin-I-yl}-2-oxo-ethyl)-thiazol-2-yl] -benzam de,
4RCE\1|1(DRbn{t‘he(sélmﬁfé—a[r@as(ddﬂhe&béfbfmxy pyrrolidin-1-yl)-2-
oxo-et hyl] - plpera2|n I -yl}- 2-oxo-ethyl)

-thiazol -.2-yl zan de IH-Ind Ie 6 arbox chd
(4% 2355 bl SRS E St g B R B 2-o-
phﬂﬁi(&hlaﬁell-éi-yl)]eﬂe,ﬂ hydtjtetab idacaibe® fqtl the @mpdea,tlon of intermediate I

ImCS]' g)frﬁ%s E@Fg% &ﬁn{/é \jes route[lé’ ( %re? rred2 ccprydrltﬁoonlsl acrlcie If)MF,

a- bi cyc

--BUP)/dr}d-IDer\zol 2-yl)-benzani de,

Saponification of intermediate XV is then effected as described for the preparation
of intermediate Il in “1. Synthesis of thiazole derivatives: route A”. Preferred

conditions are NaOH in H,O/EtOH.

Intermediate XVI is coupled with an amine HN(R?)(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 AlMe; 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 XVII.
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(4-[Ba-(1 et e plper i § )4 )cepper a&?
5- pro-thiop qﬁ 2 carboxg\‘/)@C|d
y

4- Chl or o- (4-{2- oxo-2-[4-(2-o0xo0-2-thiazolidin-3-yl-ethy
| )-piperazin-1-yl]-ethyl}- thiazol-2-yl)-benzam de,

W 200666748 [ 2- ( 3- Ami no-pyrrolidin-1-yl)-2-o0xo- epdyEP20ps/pi3460

erazin-|-yl}-2-oxo-ethyl)- 19 -
t hi azol - 2-yl ] - 4-chl or o- benzani de, 4- Chl or o-
[ -(2-ox - 2 .

[ 2= Yh- 1
| -yl)-ethyl]. - piperazin- |-yl}- ethyl)-thiazoI-Z-yI]
- benzam de, %r

4- Chl or o- N- (4-{2- [4 (4 - dg hydr o- thi az0 -2 yl ) - pi ppra

%?Bl'mfgéﬁeﬁ ff;ﬁ?gm e m

Cl XX

(4f{2[4(l-neth pi peri di n-4-yl)

pi perazin-1-yl]-2-o0xo-ethyl}-thi azm-&bm@°d$nide
5- Chl or o-t hi ophene- 2- carboxylic|acid
(4-{2-[4- (I -nethyl - pi per,siimng- y1) - m

pi perazin-1-yl]-2-oxo-ethyl}-thiazol

3- Fl uor o- 4- met hoxy- N - (4-{2-[ 4- th§¥ @lperldln 4-y
| ) - pi perazin-1|-yl]-2-oxoethyl}-

t hi azol - 2-yl ) - benzam de,

4- Chl oro- (4-{[ 4- ( 2- dlnethylanlnonethﬁ'-|n1dazol-l-yl)
2-f 1 uor ophenyl car banoyl ] -

nmet hyl } -t hi azol - 2-yl ) - benzan1de

-Iﬁ:hhomre(né-sbbﬁnfabu@sr, ®’ 4s ](nairogmr k% phol, iGis 4ikehyl-qr r@zthydlkynyl

heterocyclyl, prov1ded that R? can be Cs; cycloalkyl C1_5 alkyl or heterocyclyl, only
when R! is hydrogen or C; 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 C,¢ alkyl, Cy.s alkenyl, Cy
alkynyl, C,s alkoxy, halogén, cyano, nitro, amino, mono- or di-Cs alkyl
substituted amino, hydroxy, hydroxy C;.¢ alkyl, aminocarbonyl, mono- or di-C,
alkyl substitufed 'aminocarbonyl, halo C;s alkyl, C,s alkylsulfonyl, C;s
alkylsulfinyl, C; alkylthio, amino Ci. alkyl, mono- or di-C,.¢ alkyl substituted
amino C, 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 tert-butyl-1-piperazine carboxylate as described for
the preparation of intermediate [ 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,SO, or HsPOy or a carbonic acid, in a solvent such as



t hi azol - 2-yl ) - benzam de,
4-Chloro-(4-{[4-(l,I-dioxo-[I,2]thiazinan-2-yl)-phenyl
w@e a00baemys | - met hyl }- thiazol-2-yl)-benzanm de, PCT/EP2005/013460
4-Chl oro- (4-{[4-(l,I-dioxo-isothhazolidin-2-yl)-phenyl
carbanoyl ] -nmet hyl }- thiazol-2-yl') -benzam de,
5’%@%'&5)&59%3@8A§ '«ﬁatg bO%YlocC BeIfrdfedrictitibt dre 4N HCI in -
- e |- piperl
piqwaaz.i n-1-yl]-2-oxo-ethyl}-thiazol-2-yl)-ani de, :
I 4-Chl oro-(4-{2-[4-(4-nethyl -pi perazin-|-yl)-piperidin-
0 hy| 2
—I%in%mgdl% xek "y ko&;%@aﬁﬁ ﬁ%lrcYAe) creH%(’cFvéé{“P#@oc CH,-NR'R? as

or o-t hi ophene c acid
[ Ze§dribed ofon- tb@ R 2ippof j igtenmediate I iphehy | Yathssisogfl phiazole

ol DM B :
TS e R JS BYai
| -yl]-ethyl}-thiazol-2-yl)-
betteamdtivelySnehmediatet HiXols ifenpled Wity bowia reetigerid as described for

(éhé ére&;zlraﬁé? fnh hegia@@f 1%2 'lnSk{Ilt}ﬁle oPIHREbledidivakved! toute A”.

I azol - 2-
5-Fchlenred edirhlm@rlmene DMF:,ZBG!R)led DEPRA The tesilting a-bromoacetic acid

[ 2-f.l uor X0 nDr hol i
pﬁgﬂg}? Eég%%%% x}cestst(]} 5?6%%}'%)5&8&{1% amine in a suitable
10 -sQ%ﬂtr Srchba6 ICH A, 4FH1F al?f&bhyhl-eD&tD.elhl tte preberyde) ofpinpergadic base

'a# SRR b kgt HTTBTOCE

-{2-[4- (] - et hyl - pi perldln 4-yl) -

7. Svynthesis of pyrazole, triazole and tetrazole derivatives

X7 AN AR

alkylation with F’YO X }\I’YOH
haloacetic acid PALN coupling with )—N )-_— g

}\IH ethyl- or methylester 3_ N/YO‘R' RY-COOH saponification  HN

" N >=° XX > ,>=0 XXIV

HN HN o R

Yx\\
<

coupling with \
HN(R®)(R®)

AlMe,-promoted
reaction

with HN(R2)(R®) 3- ’YN(R JR®)
. )=o
XXV

15

R, R® and R%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 in a
suitable solvent such as DMF. Alternatively, a combination of KOH in MeOH may

20 be used. The anion is reacted with a suitable alkylating agent such as ethyl
iodoacetate, ethyl bromoacetate or methyl chloroacetate for 0.5-120 h at 0 °C to 50
°C.
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pi perazm| -yl ]-2-oxo-ethyl}-IH py tazol-3-yl)-am de,
5- Chl or o-t hi ophene-2-carboxylic acid (I-{

WO 200b6070- 4- ( 2- 0x0- 2H pyridin-1-yl)- phenyl caprdERP30DF/013460

-met hyl }- | H.pyrazol - 3-yl) - amd1
4 Chloro-N-(I-{[2-fluoro-4-(2-o0xo0- 2H-pyr|d|n | -yl)-phe

llaﬁgiar bc? t{e&)hl net %géd' mtELaHyaIrr?Zc%Lbo%lYA 1@ RZ3BDEL s described

OF O THIOphene = car
(Ifer{tﬁe bﬂepéfa{mtdﬁmtequﬂme Hlm “14-Syhihesis of thiazole derivatives: route

o

[ 2- quoro 4- (2-oxo0-2H pyridin-1-yl)- phenyl car banoyl ]
ﬁepdmﬁc}ahohl—lof[lmezméﬁlater iXaddll -i8-ther) fo¢p11§é as described for the-

or.0- t hen r&ho
et RE AL AR SO dnigfate derivapies gpye 4™
- Pedflryéd corﬁhhérstamkla@l—ﬁnﬁﬂzp/limide The corrpounds of
the present invention can be prepared, for exanple, by

¢ ?Ste%?&éts:q)t(%}éﬁ é}lrquecp Gegyr ng?ﬁ@ Rakﬁd) g%:c)\gygnbed for the

Genera oce ur es reV| a | ons
B@rqxatatlomzczflixytle;medmy-lurr ' (Yyinttssizydfathianoly- genivefitrontate A” to’

xafl ug
lve(a y.iae) 1 SPL&lgooxazo?dggﬁdl ns Ehrosp Fn]?%P 3%?1 5) IP]E{\ 5 MeCN BOP-
DIGPEﬁd DIDPEAsopr opyl et hyI am ne

Alternatively, intermediate XXIII can be directly reacted with an aniline
HN(RY(R). Anilines are preactivated with AlMe; in a solvent such as toluene or
dioxane at r.t. and subsequently treated with ester XXIII at elevated temperature
(usually 90 °C) to give the amide XXV.

8. Synthesis of pyridone derivatives

e Q HN(R®)(R®) \/ﬁ\
O, « NH + -
N Br\)k 8r. Br

N(Ra)(R®
»o8 (R2)(R®)

XXVI

alkylation l

| N o | N o) cm{’phng with

- reduction RI-COOH \/ﬁ\%

O, N _ N

N \)\N(Ra)(Rb) HNT Y \)\N(RaxRb) “/lL (Re)(R®)
o 0 (e}

XXVII XXVIII

R?, RP and R% in the scheme are as defined before.

Bromoacetic acid bromide is reacted with an amine HN(Ra)(Rb) in a solvent such as
THEF, 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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DMF: N, N-Di net hyl f or mam de EDCI :

N- (3- D et yl am nopropyl)-N -ethyl -carbodiim de
wys/oettsor i de PyBOP: PCT/EP2005/013460

Benzotri azol - 1-yl -oxytri pyrrol '?’i nephosphoni um

hexaf | uor ophosphat eTEA: Tri et hyl'am ne TBTU:

Oy ( vl ) -
CHSRERRES shatndill et At oo g
mlamlseddesr DO | %@amoms teected withdwdmile XXV ffer G2Haph at 0

850 ¢ fined before. The starting acid is dissolved
|n a Sui tabl e sol vent such as CH2d 2, DVF,
acetonitrile, THF and activated with an am de coupling
r 5&9 anitro gnetp @ iBopnedBOPEFX VIT BT thenppdn¢qdyvrrefeiablyhwith zinc. in
of a base |ike TEA, D PEA, Nnet hyl norpholine
83%‘%@?1%0 OC to 50 OC. After addi ng one tg tvvop
eqU| val ent s (2- am not hiazol -4-yl)-ethyl acetate

t hatevoediats @@h‘dﬂh@ cavpledwith aptardiaseier 2aid Ri-GQAEassigsaribed for
gﬁ}?_e %Q @% %Inge%&}eglaﬁeq i€, ?}ﬁﬁfl@s{sr SOhERPRI derRRGvedS ﬁ)ute A

1Bonl fication of internediate
| PrefefreteanditignsdrsBOPYVPIEA and RME. sui t abl e sol vent

Ierke MeOH, EtCOH, THF, 1, 4-di oxane, water or m xtures
t [ '
& Cdg&fubgcﬁlgb SreD@3 %011n'pl§§ncis dPrbrnatt) a@dhv?ﬁéﬁ%n&@@

referred conditions are NaCH

P o coegulation Boton e, &bessicemparnds eonspqusafly influence both
?fa%i (v ATInehi Ok 1s%‘c‘ldc’ec‘i‘ By HR Bcﬁ‘))r QB@ bla@ﬁlaﬁlgﬁ%f)ﬂ R&Lhulation.

prep aration of |nterrrE|ate . Preferred
They therefore 1nh1b1t 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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conditions are DVF, BOP and DI PEA or CH2d 2, TBTU and
TEA. 2. Synthesis of thiazole derivatives: route B In

W b@csaitesre shown above, Rl is hydrogen, Cl-6 BUREP2005/013460

C2-6 al kenyl or C2-6 al kynyl an R2 is hygrogen, Ci -6
al kyl, C2-6 al kenyl, C2-6 al kyny? C - cycloalkyl G -6
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;Eénwaz O,ﬁ_tl &r %%%Icélﬁltgl %fe e%lr'lltec? al')/_})ve to Q%L%rah%%m oor}%ln ma ns

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 prophylactié 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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Saponification of internediate IV is effected as
described for the preparation of internediate Il in

w0 loogyad7mesi s of thiazol e derivatives: route APCT/EP2005/013460

Preferred conditions are NaOH i.pH2O Et OH.
Intermediate V is coupled with a primary or secondary

a@%qpﬁﬁlt%?l%q%@c%q 1&1?{10:?15@[0? rtﬁé L %nds%tfﬁ{erﬁ@eﬁf e

hesi s°o |azo erlvatlves route
Prinfentioa da baidémorptatesdrwitiDne, aldadm dﬁdmgmmtld@mbyt@te -

T%ngqg&al d%hréyﬁﬁgeSIS of thiazole derivatives:

out ene is as deflned before. The
starting 2- (2 am not hi azol - g )-ethyl acetate is
c diavier Kedcti\Gtyrrs measurisd spdctrepletopiydallyin reeptiter alifaién a

by. r tin In as Ltabl ol.vent, s

i EbsF of bt hedfe st o el Pl uctor

aggﬂ (gfln\i‘ﬁné Redea@b Labeatorley) was tadfailﬁttanofnzﬁmeomytrhﬁbn of 3 nM

adde The Boc-prot,ecte diate.V

A PGIE e TP ORI  IGTa e Lo g7 (GhromBEeib A B MBal Swedeh) a

Preh e etheraetidn 10A&iabEtHOAG e andithoVBR trate were linear with
3§Pn|f|cat|on of |nternEd|ateBVIJ i,s effect

d :
25 et dhe e FRREPaetigh bR PRBIREUF R P ff DMSO
) ]a fﬁé’%&‘cﬁ%ﬁﬁo&fmh!‘:‘érﬁﬁzﬁbﬁs ﬁi%_(li MRS ;lMeﬁ‘ hern%ﬁ)ﬁor@were diluted

erred conditions are
| nxsmgrféNPEfogffm dohsm'sng;@ﬁ},jEEEB WQIIII’M NaCl 140mM PEG 6000 0.1%

I
PR BRe RO TR IV Y 205, Ao ect N
offolld:w@zan |4@5 dmrfpv amiivetss at watretepipergonrsf diheadlocity of the reaction

¢ %aq d%ie?&%eﬁ%? bt radd @l{]edleﬂ:éAbf the linear regression fit to 7

time points (1 minute). The initial velocity for each inhibitor concentration was
determined by the slope of at least 4 time points in the linear phase by a linear .
regression fit (mOD/min”). Apparent dissociation constants K; were calculated -
according to Cheng and Prusoff [Cheng, Y. C.; Prusoff, W. H. Relationship between
the inhibition constant (K;) and the concentration of the inhibitor that causes 50
percent inhibition (ICsp) of an enzyme reaction. Biochem. Pharmacol. 1973, 22,
3099-3108.] based on the ICsy and the respective Ky, determined previously (K;=
ICso/ (1+S/Ky)). The K, for the substrate used was determined under the
conditions of the test with at least 5 substrate concentrations rangihg from 0.5 to 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.], the K, for $-2222 amounted to 613 uM.

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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Deprotection of internediate I X is then effected by
treatnment with a mneral acid such as HO, HBr, H2Sq 4

wWo@rookiB&48 or a carbonic acid, in a sol vent SUuCPCHEEP2005/013460

CH2d 2, dioxane or HOAc at 0 to,60 OC. Preferred
condi ti ons are 4N HCl in di oxane. Interrredi ate Xis

then coupl d bo ' d- ,
PR 1P R SO B0 R G1 e ADELReER BT O tpe
Syisha e sdilatioh Elérﬁé UaSthdarmhixad WithShe fl@sthLpmvidel®r BhRr r ed

conditi.o are , DVMAP and dig Iororrethan
Sylemedn {bigpr Wa&ea«aé TeRibR et % fqr gy mHRULES- ?é’hqﬁeatf% there

S GREBIpbBedd tHE{dnOMtOBAGE @evide SAQLmQﬂoﬂ{a@ed\@édgula%on
coupled wi-th I.-(N-net hyl pi peridin-4-yl)pi perazine as

d éslmmbmzi (Inetrumbet Imberdomd i Wn Lbéf plasmay mddbisaremixtyrg irt the
con s rlerélﬁrslp cont’(a1ﬁvr:%lh§(%% ru";%rae%) t\)Flge[r__JZwasr Hm?etd’%g thé:) £ch{1 &84 gfj
i ﬁtle mheﬁ Dade® Dinbvin® (tdeembafahebtumdn lmysute rfammmemblmd with

ol ool il B oot FRdCHellng -G T )
H(Dhe tiaie p tod:hg ﬁb?ﬁicrdi's’f ldaﬁkllng eas deacdhined Iphombptlctdlﬂly fiom the
| ate IS
e e

p clepégttimewasfdeienmbredeyi fatieg theidatd'th.anSypéreasiakregdession
thjé |l e derivatives: route A'. Preferred conditions

r( , DMAP and di chl or onet hane. 5. Synt hesi s of
thiazole derivatives: rou te E Ra and Rin the schene
afTbe asmgpefindsesf t]hIerI(elieaI inT/h&ti(Slt aart furthermore be characterised by the

T T AL

f oun bhehepA€Eh éﬁ(hCDaIgmlallfonl Systern{@altatngenitation 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. The test is
performed with the Dade® Actin® FS Activated PTT reagent (purified soy
phosphatides in 1.0x10™M ellagic acid, stabilizers and preservative, Dade Behring,
Inc., Cat. B4218-100). Thereafter, 0.25 ml aliquots of human plasma (obtained
from whole blood anticoagulated with 1/10 volume of 108 mM Na citrate) are
spiked with 5 ul of test compound in at least 6 concentrations. 50 pl plasma at 4 °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 UM, especially about 0.001 to 1 uM. The PT values preferably
amount to 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 uM.
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in "1, Synthesis of thiazole derivatives: route A".
Preferred conditions are DM, BOP and Dl PEA.

w@apensd7rcat i on of intermediate XV is then ef fBCL/EP2085013460

described for the preparation ofinternmediate Il in
"1. Synt heS| s of thiazol e derlvatlves route A".
Prefe UIIUILIUIID in H2O Et OH.

Interrr% %XVI i's clgh ith an amine HN(Ra) (R )
as depcribed for the|factepAnati on of internediate | in
"1. Synthesis of thipzole derivatives: route A".

Pr ef efed—conditionstare—bMH, BOP and DI PEA.

Al ter ng’f‘?vél y, inter n@@?&t e XV can be directly reacted
with Bn aniline HN(Ra) (R ). JAnilines are preactivated
wth BEMBa713n  a sol vehp.ozdich jJas tol uene or di oxane at
r.t. pnd subsequentlly treate[d with ester XV at

el eva-ﬁd—t-encper—af“m (usuallly 90 0C) to give the am de
XVI 1. X@ﬁt hesi s of Q'.ﬁquol é derivatives: route F In
t he S"herre shown abope, Rl ik hydrogen, Cl-6 alkyl,

C2-6 aTkKenyT or CZ-6 alkynyl and R2 is hygrogen, Cl-6
al kyl, C2-6 al kenyl C2 6 al kynyl, C3 cycloal kyl C -6

al kyl or heterocyclyl I3 OVI t hat

oy} sambprings of fafm ic@wmfeuhsﬂfm%a%#?whf gan be
hydé PG ReAtarkdnt§ el K‘}/ﬂhe fcﬁln aﬂﬂua%aceﬁl@lﬂt &Farmdnl fére@teral,
nitrogen atomto which they are a

|
f@f‘?ﬁ erRlArdpRicyl dynnisisaon. tﬂl?yﬁ%?é &WHIWWEJPE %ifsé‘?f%%
herdighe k@cmahy borbpsMEbletsodateéaasblery, dRigéehardatll doftggelatine

nltr e tomto which they are attached,
oﬁ?ﬁ’%‘?ﬁ twg%%ﬁ?lpflwrewswswﬂé Testalo 6. 1BUBS rFIRfn s

suppositories, parenterally, e’g. in the form of injection solutions or suspénsions or

infusion solutions, or topically, e.g. in the form of ointments, creams or oils. Oral

administration is preferred.

The production of the pharmaceutical preparations can be effected in a manner
which will be familiar 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, into 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
car'rier 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,
dfagées and hard gelatine capsules. Suitable carrier materials for soft gelatine
capsules are, for example, vegetable oils, waxes, fats and semi-solid and liquid
polyols (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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i ndependently selected fromthe group consisting of
C -6 alkyl, C2-6 al kenyl, C2-6 al kynyl, G - al koxy,

whadoegedT78 cyano, nitro, am no, nmono- or di-Q -BCEER3D5/013460

substituted am no, hydroxy, hyggpgy G -6 al kyl,

am nocar bonyl, nmono- or di-CG -6 al kyl substituted
am , - i - k | \ R TP .
GPRERRIRE o Bafhels oK) hyrdhod Gl S M i tiquid
nmon dquidrpodjiolsCiSuitablk gérrisutmeterials femtoaishlpremiragons g glycerides, . -
anj nosulf onyl - di-C -6, al kiyl: subst it ut

A RSP A PN e e hdtbes il o L EHE Bkl e
hgrexfiasy bquit fatty dathiobnsikdols, papithylene gliedls andocatbloss |

ar lnternediate Il is coupled with

téirg#?%ﬂ’teé)gl - 1- pi perazi ne carboxyl ate as descri bed for

the preparation of intermediate | in "1. Synthesis of
t Risazlotabiliters, presérvasives, mstring and enPulefyeng agdntsoredisisicons

ar, i ' j :
L
abutfersubbtanees HolubilidBrs, cdHP8M% apd nHBRDY agentsardamfinidants come
acid, | e - di oxane or HOAc at O
Cahsobladaddh WP HERPRREA TN TG T arowane.
Intermediate XIX is coufpl ed wth glycine derivatives _
Ha@be dopge NRERZ ompodadofifbrnulp drart vrsy pithimawideilsnitodepending
i | " i Y i " .
3 IR AL ol SR kB it e
Berd arampieefaduinistre tien jand wll,iof cewnse b dited o she igdividual
c ' o ' ; : . ¢
e
t ADGrwigeesgegiallysbiovekto F08ung cathes into consideration. Dependingon™-
severity of the disease and the precise pharmacokinetic profile the compound could

be administered with one or several daily dosage units, e.g. in 1 to 3 dosage units.

The pharmaceutical preparations conveniently contain about 1-500 mg, preferably

1-100 mg, of a compound of formula I.

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

They are, however, not intended to limit its scope in any manner.



10

15

20

25

30

Preferred conditions are DMF, BOP and DI PEA. The
resulting a-bronpacetic acid amde is then treated

wordoa17eexcess of a primary or secondary an nNECT/RPA05/013460

sui tabl e solvent such as CH2A 2,,,THF, acetonitrile
etc. in the presence of an organic base such as TEA
DI PEA etc. and reacted for -120 h at -20 0C to 50
0C. 7. Synthesis of pyrazo Qarg ljegazoI e and tetrazol e
derivatives alkylation with P\ J13/40 .. \ 3/4" VO H
V G¢nktdlPhadedaeet i ¢ acid Y Y . .. coupling with = N" R
= Nethyl- or nmethylester L f Jr" FC COOH HN

S@eéﬁlré.fafl 'P?ﬁéeﬁgﬂ-: A_Jl\é:gu;g'l'fgg ofa céfb,oicylf? aciditl aB3miRP u@iﬂg BOP as a
[ ' fined berore. Both X and Yare
Cldooplitmitehgexitand Y are Nor X is Nand Yis CH and R

is methyl or ethyl. The starting heterocycle is

deprotonated with a base such as NaH or KO Bu in a
sui tabl e sol vent such as DMF. Alternatively, a

c dlitha statred solafiorkoftheracikGreqiay (MFuseddedthe 2minohl-3-3 e), N-
r . i | { u i

G A A
ch$ giroatattret endepan @rgnimopphere ®rée24 %be mixture is diluted with

O%t ch(vgﬁ@d%?l é&é&@ Mld‘?fédm%@m fAt¥Ld and concentrated.

car?oxyl I'C acl as descri :
The crude product can be purified by chromatography (silicagel) or by

crystallization.

General Procedure B: Coupling of a carboxylic acid with an amine using BOP-Cl as

a 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 (MgSQ,), 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 a
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 (MgSO,), filtered and concentrated. The crude product is purified by
chromatography (silicagel). '
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for the preparation of internmediate | in "1. Synthesis
of thiazole derivatives: route A'. Preferred

wa@ondiotd7ons are di chl or omet hane, EDCI / DVAP andpdERP2005/013460

Saponi fication of intermediate X L1l is then effected
as described for the preparation of internediate Il in
"1. Synthesis of thiazole derivatives: route. A".
Preferred conditions are NaOH in H2O Et CH.

| iteRERE At RIude Y. iCoupBHP| &da Wedrbosatic adbid ewitiN( R )JabdRle _using
as _described for the preparation of intermediate | in

» EDE MM asa copphing reagant gerjvatives: route A' to

gi ve am de XXV. Preferred conditions are DM, BOP and

DI PEA or MeCN, BOPC and DI PEA. Alternatively,

internediate XXI || can be direcgt react ed W an
013 SHErerRp APR 5 fhe ARFNF [ hesh laﬁg%a%ﬁa%@%%%lﬁadded the
Alagia (h.g e@),&ﬁkt’éﬁ?lﬁh?ﬁé@{bq%ﬁ)M@Jﬁ(@B&q@ and :dﬁnamcmz da).t T}ée
and subsequent(y treated with ester evat e
{ GHBEFa PR (EAtry Wuieot) rggn @W%Sl’i%é ot hoaf g
%ﬁ&% ]ccfclﬁry?g(s{sj q‘gg &sgﬁe iis\étalgin}/@ﬁtrﬁl}kwaaﬂ{ ond wedhidd ithn
, an in the sc r

d&tPAed Thrersreaus BrsrisscEasied spd! irent i Grotuief o he
Wiol$hndd1a pelid @ iddNM SO ,§ Filderddund datatRitteds Ue cdsde product is

purified by chromatography (silicagel).

General Procedure E: Hydrolysis of a carboxylic acid ester to the the corresponding

carboxylic acid

The starting ester (1 eq) was dissolved in EtOH/H,O 1:1 or MeOH/H,0 1:1 to give
a 5 - 10% solution which was treated at 0 °C with solid NaOH (3 eq). The reaction
mixture was stirred at 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 chromatography (silicagel).

General Procedure F: Conversion of a carboxylic acid ester to an aryl amide 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 atmosphere at r.t. with AlMe; in
heptane (1.2-4 eq). The reaction mixture was stirred at r.t. 90 min. Then the ester

(1 eq) was added. The temperature was raised to 90°. Stirring was continued for 3-
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THF, acetonitrile or CH2AA 2 in the presence of a
organi ¢ base such as triethylam ne or DI PEA for

w@®2860&8079 at 0 OC to 50 OC. 3-Ni tro-pyridone iBCT/EP2005/013460

deprotonated with a base such agyNaH or KQtBu in a
sui tabl e sol vent such as DMF. The anion is reacted

WISthIi]s bfl%@e&’c%oi&%(f)({&rg Rvag c:(l)5 'lg'd?%[ "ilﬁen cogxger{tpaté:p (é Jesﬂlﬂewas

nitro er nedi a then reduce
ptakee ruabnh )Et(ﬂAt hndzwmhed withcle. PKZlaEhdorglamtc dryoedaedieed

| :
DDl BRI ALo B 1R, T b AR L OB oo farion
Synbhelsiomavdgraphyazibicagetier i vat i ves. r out e A'". Preferred
conditi ons are BOP, DI PEA and DMWF. As descri bed above,
%rgl?{giounds of. formula (1) are active conpounds and
in he coagul ation factor Xa. These conpounds
consequently influence both platelet activation which

is induced by this factor and plasmatic bl ood

¢ qqg u I[ﬁl: n%‘nelﬂp %gOLICH&IerA 04 %MO (;Hegkél(l tdpl% Erl’ler ?—g?ﬁn&kiazol—ll— ,

t hir onbi used for t e treatnent an

pyBveeimtli asatate weter arvpded to ews dr’ZdéfCéﬂorgtb@nzwé%m@nbm@szol-‘i-}’l]-
0 vein
t %Ig fc%ggl?eéﬁﬁ get?]% [h“;élgg?éﬁ r i Iam occ ipsease

(PAQD), unst abI e angi na pectoris, rryocar d| al
infarction, coronary arflery disease, pul nonary
enbol i sm stroke (cereb t hronbosis) due to atri al
fibrillation, inflanme and arteriosclerosis. The

conpounds of the presen nyention can al so be used in
the treatnment of acute esg&\l Ncl osure associated with
t hronbol ytic 07 °N7T N

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]

~

SYN

NH
Cl

1.3 Using general method A, [2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic
acid was coupled'with' 4-piperidino, piperidine give to [4-(2-[1,4']-bipiperidinyl-1'-
yl—2—oxo—ethyl).—thiazol-Z—yl]—4—chloro—benzamide. Colorless solid. MS 447 ([M])
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therapy and restenosis, e.g. after translum na
coronary angi oplasty (PTCA) or bypass grafting of the

W@ 0006/0647y8 Or peri pheral arteries and in the naPdl/EPBNTE 3460

of vascular access patency in |.gag term henodial ysis
patients. F.Xa inhibitors of thi's invention may form
part of a conbination therapy with an anticoagul ant
with a different node of ac or with a platel et
aggregation inhibitor or hr onbol yti c agent.
Furt hernore, these conp avg an effect on tunour
cells and prevent netastages. y can therefore al so
be used as antitunmour &geltls. Pr ntion and/ or
treatment of thronbotic disordeKLijparticularly
arterial or deep vein ghrpnbosis S the preferred

i ndi cation. The inventiogltherefore also relates to
phar maceuti cal conpositifjons conprising a conmpound as
defi ned above and a pharhaceutically acceptable

exci pient. The invention |ikew se enbraces conpounds
as descri bed above for use as therapeutically active
substances, especially as therapeutically active
substmptc2s for the treatnent and/or prophyl axis of

di seases which are associated w th thecoagul ati on
factor Xa, particularly as therapeutically active
substances for the treatnent and/or prophylaxis of

t Hnoarhdngy ctodéxsonderlss, [ af(ﬂrethlQID hehmy&ﬁm@pﬁthlvmiduxl ]-acetic acid
t hEy E’ §'152 QQ@QoxY;ﬁEJ‘n Swhgxbﬁ’ e?a?zﬁﬁeoﬁ%ﬁle R {4€hL @lbenzyl-

oCccC i sease a pec ori
rmnpfaazindl-ylbﬁftaqoeftth)ziﬂrthleaﬂf%ﬁw cdaiqreflapndarn@las e,using  general

%%YBQEA%’I(%%HQH ?gﬁ] Nfggﬁ% [NHS Tt Zcut rial fibrillation,

eri osc SIS te vessel closure
aSSOCIated Wi th thronbol ytic therapy or restenosis,

and/ or tunour. /_{/_{
S%;N <ii>

N

X

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-ethyl] -thiazol-2-yl}- |
benzamide, using general procedure A. Colorless amorphous solid. MS 461.0
(IM+H]")
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I n another preferred enbodi ment, the invention rel ates
to a nethod for the therapeutic and/ or prophylactic

wo e@abeamt of di seases which are associ at ed w PET/EPE05/013460

coagul ation factor Xa, particul %Iy for the
t herapeutic and/ or prophylactic ™Treatnent of
thronbotic disorders, arterial tRronbosis, venous
t hronbosi s, deep vein thronbosig, peripheral arterial
occl usi ve di sease, unstabggzgﬁgﬁba pectoris,
nmyocardi al infarction, co ONgr Y. é?gery di sease,
pul nonary enbol i sm strokéjdue &_
inflanmation, arterioscber g s,
associ ated with thronbol yfi
and/ or tunour, which netbsd coppri\ses adni nistering a
conpound as defined abo ' '
The invention al so enbr
defined above for the thetapeutic and/or prophylactic
treatment of di seases mhlch are associated wth the
coagul ation factor Xa, particularly for the
t herapeutic and/ or prophylactic treatnent of
thronmbotic disorders, arterial thronbosis, venous
S, deep vein thronbosis, peripheral arteria
5?ﬁ?ﬁV£ di sease, unstabl e angi na pectoris,
nyocardlal infarction, coronary artery di sease,
pl]ih rmrah]gy ten&xatnpisml 3sﬁ2<§kehld>m@btmoaiam1ab) higgol4HAl-hestic acid
art I Y r
ag%’%%ﬁ‘Pa‘f tl&? Wats (olple ?r\é&l £ (? ill ??]or?ﬁgﬁr?od eqﬁyclgkv é)%k‘ﬁ?ﬂ'é % give 4
artlono-N-(4r)2H{4- (thrphdanﬂ+ybmtlarl)sppcmkmt byl]tboxd’rethuﬁethlalol-

ﬁﬁ%ﬁ%”:f o Sl IR GRlorhM ARG SR 478

Atrial fibrillation,
te vessel closure

Cl

Example 5

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with 1-(pyrrolidinocarbonylmethyl)piperazine to give 4-
chloro-N-(4-{2-0x0-2-[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
(IM+H]") :
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di seases which are asscociated with the coagul ati on
factor Xa, particularly for the therapeutic and/or

w@emphyd7acti c treatment of thronbotic di sorderBGCT/EP2005/013460

arterial thronmbosis, venous thr osis, deep vein
thronbosis, peripheral arterial “3ccl usi ve di sease,
unst abl e angi na pectoris, nyocarglial infarction,
coronary artery di sease, puI ry enbolism stroke
due to atrial fibrillatio |nf nnatlon
arteriosclerosis, acute §Sﬂ| ure associated with
t hronbol ytic therapy or ten and/ or tunour.

Such nedi canment s conprlf- chonpo nd as described
above. The inhibition of the coaggiatlon factor Xa by
t he conmpounds of the pre% CRt i nve i on can be
denonstrated with the a of a ch{é}ngenic pepti de
substrate assay as descrijped hereMrafter. Factor Xa
activity was nmeasured spéttrophotonetrically in

mcrotiter plates in a final volume of 150 m wusing
the followi ng conditions: Inhibition of human factor
Xa (Enzynme Research Laboratories) was tested at an
enzynme concentration of 3 nMusing the chronogenic
stxstphki @ S- 2222 ( Chronpgeni x AB, Ml ndal, Sweden) at
200 nM The reaction kinetics of the enzyne and the
sybst r r

Lﬂ?ce ﬁf‘o tt\gegxean%p §3% AW (ﬁ?g?ogg\%eebke({w nglgg Hngzo? QZ})fDK%cetlc acid
arfeikanggde Q) atas vrarpl@bmth drydoperntyl piperazipe tQ)gllﬁ)@'ClﬂWO Thd2-(4-

LB L 2SR IBADE A 55 808 L e
Xg@ﬁiégupd-lwogfwﬁinescﬂﬂdeaﬂ&g@ DEMEP22 by human f act or

0

_~

s

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 ([M+H]")
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foll owed at 405 nmfor 5 mnutes at room tenperature.
The velocity of the reaction was determ ned by the

wanioenedder fromthe slope of the linear regreBsI/BPRDF013460

to 7 time points (1 mnute). Th% initial velocity for
each i nhibitor concentration was determ ned by the
slope of at least 4 time pointsgin the |linear phase by
a linear regression fit ( ¥n 2) . Apparent

di ssoci ati on constants K cul ated according to
Cheng and Prusoff [Chengs_YN C<L| rusoff, W H.

Rel ati onshi p between the inhhi b\joOn constant (Ki) and
the concentration of t FMhi bi t oy that causes 50
percent inhibition (1C50() of enzyne reaction.

Bi ochem Pharnmacol. 197 2, 3099-3108.] based on the
| C50 and the respectiv detef m Ned previously (K
= 1C50/ (1+S/Km)). The for the_glbstrate used was
determ ned under the con@itions of the test with at

| east 5 substrate concentrations ranging from0.5 to
15 times Km [Lottenberg R, Hall JA, Blinder M Binder
EP, Jackson CM, The action of thronbin on peptide
p-nitroanilide substrates. Substrate selectivity and
eXaampkt8§ on of hydrol ysis under different reaction
condi tions. Bi ochimBi ophys Acta. 1983 Feb 15;

7 cear T

1’ (%121 gg %Lmlll)ﬁﬁ E%ég% g? é:éfé’)f%%gh ygaggglbgﬁl?%z?i -4- )gFacetlc acid
pr(e@mpgm Apwag coiled wltmmpnrazimgcetlya@ld I§8N-diBethylamtide to give
K L1Vt

| g‘ v\‘;hr?r%r iﬁgﬁg (gl’g} Eh%ca%%n@o?ﬁm%l alil@rrerigﬁe%& 52 og(g e{hl}ﬂ

C lzinzd £2ey1}- bamlzarrnd¢ hwsirggeotial progedurt wm@ml)oug Ivdtiteisnlgd:-MS

tesho 'Ii\l;}gl_ﬁ{ﬁbst ances are prepared as a

<

N

NH
O¥
N—

Cl

,/\

~

Example 9

In- analogy to example 1.3, [2-(4-chloro-béenzoylamino)-thiazol-4-yl]-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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10 MM solution in DMSO and thereafter made up to the
desired dilution in the sane solvent. Thereafter, 0.25

waorkooeded1asran pl asma (obt ai ned from whol e bl 00dPCT/EP2005/013460

anti coagul ated with 1/10 vol une,of 108 nM Na citrate)
was placed in theinstrunent- speélfic sanpl e cont ai ner.
In each case 5 nl of each dH ¥t|on of the

subst ance-di l uti on serie hen @ xed with the
pl asma provi ded. This as pi t \nlxture was
i ncubated at 37 OC fay n1ﬁut ereafter, there

were pipetted to the §§ﬁ1 automati c ice (ACL,

Aut omat ed Coagul at i@g Neboratory (1 nstrunent
Laboratory)) 50 m of] plasnma/ inhibitor mxture in the
measur enent cont ai ng The clotting reaction was
initiated by the add on of 0.1 m of Dade(r)

I nnovin(r) (reconbingnt human ti ssue factor conbined
with cal ci um buffer &hd synthetic phospholipids, Dade
Behring, Inc., Cat. B42 12-50). The tinme up to the
fibrin cross-1inking was determ ned photooptically
fromthe ACL. The inhibitor concentration, which
brought about a doubling of the PT clottlng tinme, was
ddixemplendd by fitting the data to an exponentia
regression (XLfit). The conpounds of the present

' ri}{eJHalo t%a&afrgﬂé %r rf@r@ RRré %@ﬁﬂﬁfia@ﬁlh§ﬁﬁnﬁbﬂ4hﬁ]-acetm acid

Acti vat Par nmboplastin ti'me (aP

c dexpmhde il Waés:puphd wsltlg4 -33ainpgh- fbwf‘?'ll?é?h&@ﬂ %@‘dfomc acid tert-

O(?J%lg);ﬂrﬂ deo{;@/ %b@@l@@ lnﬁt gﬂégﬁ'@a afd-Odire2 RO B0 rZ’l‘)u et al patent

automati c yzer. t ances are pr epare

1@pplitasiohutWon ZD%W)amﬁ giver Nalfit (63 tﬁﬁd@“ﬂﬁﬂfa@lQYIlfé -fluoro-

d%%f)ﬁe%‘;l- —ylcgma%yl)nmuﬁﬁ] SBIABOISRL N ENthlofIBerdz88fdd, Sising general
procedure C. White amorphous solid. MS 601.3 (IM+H]"

o QN
F N~
0=8] &
= )
DA
0] NH
Cl

A solution of 163 mg N—{4-[(2'-teft-butylsulfamoyl—3—ﬂuoro-biphenyl-4-
ylcarbamoyl)-methyl]-thiazol-2-yl}-4-chloro-bénzamide in 8 ml CHCls/MeOH 3:1
was cooled to -10°C. A stream of HCl gas was passed over the stirred solution for
10 min. The r‘eactioh 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,Cl,/MeOH 9:1 in 20 minutes to give 112 mg 4-chloro-N-{4-[(3-



performed with the Dade(r) Actin(r) FS Activated PTT
reagent (purified soy phosphatides in 1. Oxl O 4M
webdoagsa7aci d, stabilizers and preservative, DeCiBEP2005/013460
Behring, Inc., Cat. B4218-100). ;Thereafter, 0.25"m
al i quots of human plasma (obtained from whol e bl ood
anti coaguhated, wth 1/ v _ 3 N&,_ G
RGP AR P B R R R P, L bRl oo
c ovidenblidit MSsd5.35(MrH]p) asma at 4 OC contai ning 1/ 50
vol. ‘inhibitor in solvent are incubated with 50 ni
Dade(r) Actin (r) FS Activated PTT geagent in water at
37 0OC for 3 mn., then 50 no Gd 2.7 25 MM in water
at 37 OC are added. The up=t0°the fibrin
cross-1linking was det ' ) gl ly fromthe
ACL. The inhibitor cd . brought about
a doubling of the ARTTygl otting tine, was determ ned
by fitting the data fo an exponential regression
(XLfit). The Ki valuyes of the active conpounds of the
present invention rably anount to about 0.001 to
50 mM especially abgtt 0.001 to 1 mM The PT val ues
preferably anount tocabout 0.5 to 100 mM especially
to about 0.5 to 10 mMM The aPTT val ues preferably
anount to about 0.5 to 100 MM especially to about 0.5
to 10 nmM . The compounds of fornula | and/or their
pharmaceutically acceptable salts can be used as
mBkanpiertt s, e.g. in the formof pharmaceuti cal
preparations for enteral, parenteral or topical

S8 2 00, 97 PR AR i P i

ormao
t dbkanpsle 1dn agescoupkddwithd - @b ethydbipriidia-£appipessine to give 4-

tS %@&é—&ﬂ—i%—# f—rpll—l(?—irr(l)er%ﬁylgpripesr%I 1H§1U}§15-%§}Jserazﬁne-"i !ﬂ]l-hydxo?et}%ll}—icﬂ?azol—

2-yl)-benzamide, using general procedure C. Off-white solid. MS 462.3 (IM+H]")

O

O NH b
| I N
\
Cl

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

Example 12

(example 1.2) was coupled with 5-(2-methanesulfonyl-phenyl)-pyridin-2-ylamine,
hydrochloride (CAS 209959-31-9) t6 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 ([M+H]_+) . ‘
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suppositories, parenterally, elg. in the form of
i njection solutions or suspensions or infusion

weol0absoms, or topically, e.g. in the form of PCI/EP2005/013460

ointnents, creans or oils. Oral ,administration is
preferred. The production of the pharmaceutica

preparations can be effected in a nmanner which will be
famliar to any person skild ed |n the art by bringing
t he descri bed conpoun of and/ or their

phar maceutical |y acceptabl eHs \tw Pt jponal Iy in
conbi nation with other therapeutlca y" val uabl e

subst ances, into a @glBHical adm ﬁ%brat|on form

t oget her mﬁth sui t abl{e, non-toxic, inert,
therapeutically congaty ble solid or quuid carrier
materials and, if dgsi¥ed, usual pharmaceutica
adjuvants. Suitable dqarrier materials are not only
inorganic carrier matCerials, but also organic carrier
materials. Thus, for exanple, |lactose, corn starch or
derivatives thereof, talc, stearic acid or its salts
can be used as carrier materials for tablets, coated
tabl ets, dragees and hard gel ati ne capsul es. Suitable
c&xample 1dat eri al s for soft gel atine capsules are, for
exanpl e, vegetable oils, waxes, fats and sem -solid

207 A o AR PP SR R AL i s
r égaimpéd 1.2) t Wes cemwlesk mﬁlﬁg 3g@t @t piperagiapderhdP-oxazolidinone
S t

Hyar%m%na@w Afsﬂgatse;dﬂ To e amcf}aq@;(ﬁ (Q‘U%oof 4[5 @-oxo-

utirons and Syfups ar
s oxz08din- 3-mlbeathyl]s pgmaZHSlnyl aetth}el)ﬁhmqle} Ylﬂr@leemnaﬂs f or -using

' Qér?e%l p?gceagl'e%.l %%te%ﬁ%rpltl&{s sGHARAsB478.4 (IM+H]")

O

~
A
.
S

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-yl)-2-oxo-ethyl]-thiazol-2-yl}-4-chloro-
benzamide, using general procedure C. White solid. MS 469.3 (IM+H]™)
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wat er, al cohols, polyols, glycerol and vegetable oils.
Suitable carrier materials forsuppositories are, for

wezxaapb@ays nat ural or hardened oils, waxes, fatBCEBP2005/013460

sem -liquid or liquid polyols._gthable carrier
materials for topical preparations are glycerides,
sem -synthetic and synthetic gl ycerides, hydrogenated
oils, liquid waxes, I|qU|d afflns liquid fatty
alcohols, sterols, poly er glycols and cel | ul ose
derivatives. Usual stam i;preservatives wetting
and enul si fying agents onS| ncyi nprovi ng agents,

fl avour-i nprovi ng agé&t E“Hsalts ry| ng the
gr substg@ ce: gol ubi i zers,

osnotic pressure, buff

col orants and maski ngFagents and anti oxi dants cone

i nto consideration askpharmaceutical adjuvants. The
dosage of the conpoundd of forrmula | can vary within
wide linits depending &h the disease to be controlled,
the age and the individual condition of the patient
and the node of adm nistration, and will, of course,
be fitted to the individual requirenents in each
particul ar case. For adult patients a daily dosage of
aigample ¥% 1000 ny, especially about 1 to 300 nm,
cones into consideration. Depending on severity of the

d'Iﬁeﬁﬁﬁ)?ntg &g @(3' 5{2—(@%[&8%@&@%&0}1&&&61@ }lrﬁcetic acid

conpoun coul adnm ni stered with one or severa
déexaynrdééé@yanw%ed veitly2-(piperazing) 3 -tipzaliee diiy¢rochloride to give

pqaém&%ew (4@l 4%4@&@&9&{1&&9@%%@%% £9 gtﬁbib -alpout

ng, pre erab ng a conmpoun
f éhlﬁm 2-¥1)-bemrpanitle)| u%w, 1B§NER Rmcséur@eﬁvevmtq pligst M ed50.0
thevRigsent invention in nore detai

9

S;N
0] NH

b

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  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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They are, however, not intended to limt its scope in
any manner. Exanpl es General Procedures Cener al

wdarrmeeearse A: Coupling of a carboxylic acid wRET/EPR005/013460

am ne using BOP as a coupling re gent To a stirred
solution of the acid ( 1 eq) in i s added the am ne
(1.2-2 eq), Nethyl- diisopropyl a(gn ne (3-4 eq) and then
BOP-reagent (1.2-1.5 eq). The-yxture is stirred at
r.t. under an argon atm)sg&eggm{ r 3-24 h. The m xture
is diluted with Et CAc, washegd W t h\water and brine,
dried (MgSOM, filtered andﬁéonc ated. The crude
product can be purifiedORy Nhromatiggraphy (silicagel)
or by crystallization. Geperal Rrgcedure B: Coupling
of a carboxylic acid w n aﬁ using BOP-C as a
coupling reagent To a s ed Ation of the acid ( 1
eq) in MeCN is added the Amne (1.1 eq), Nethyl -

di i sopropylanmne (3 eq) a¥ld then BOP-C (1.05-2 eq).
The m xture is stirred at r.t. under an argon

at nosphere for 3-24 h. The mxture is diluted with

Et OAc, washed with water and brine, dried (MSO",
filtered and concentrated. The crude product is
pExahpkd7by chr omat ogr aphy (silicagel). General
Procedure C. Coupling of a carboxylic acid with an

aiy, rla%af&)%;f ng e&%ﬂl@?ﬁ? [f—?&'—‘amioptg-bE%gﬁﬁjﬁno)-thiazol—4-yl]—acetic acid

~(example 1.2) was coupled with 4-(2-dimethylaminomethyl-imidazol-1-yl)-2-
fluoro-phenylamine (CAS 218301-68-9, prepared according to US 02/38168) to -
give: .4-chloro-(4-{[4-(2-dimethylaminomethyl-imidazol-1-yl)-2-fluoro--
phenylcarbamoyl]-methyl}-thiazol-2-yl)-benzamide, using general procedure A.
Off-white solid. MS$ 511.4 ([M-H]")

0]
F(‘(NH
S N F
(o) NH
N
<\/N l
Cl

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—chloro-(4—{v[2-ﬂuoro-4-(3—oxo-fmorpholin-4-yl)-
phenylcarbamoyl]-methyl}-thiazol-2-yl)-benzamide, using general procedure A.
Off-white solid. MS 489.3 ([M+H]")
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To a stirred solution of the acid (1 eq) in
di chl oronet hane is added the amne (1.2 eq),

wo pooedbsrianm ne (2 eq) and then TBTU (1.2 eq). ACEEP2005/013460

m xture is stirred at r.t. under,an argon atnosphere
for 3-24 h. The mxture is diluted with

di chl or omet hane, washed with sajurated anmoni um

chl oride solution, water an I ne, dried (MySO),
filtered and concentrat eQ:%FS{M ude product is
purified by chromatograpgy fsilicagfel). Ceneral
Procedure D: Coupling of %car lic acid with an

am ne using EDCI/ DVAP & Hcoupling reagent To a
stirred solution of the pmne (1\eq)oin

di chl or onet hane/ DMF 3: addedt e acid (1.2 eq),
triethylamne (2 eq), (0.5\eq)’ and then EDCl (2
eq). The mixture is thenystirred & r.t. under an
argon at nosphere for 24-@6 h, then evaporated to
dryness. The residue is taken up in I N NaCH and washed
with Et QAc. The aqueous phase is extracted several
times with CH O 2ZMeOH 9: 1. The organic layer is dried
(MySO ), filtered and concentrated. The crude product
i Expipld i®ed by chromat ography (silicagel). General
Procedure E: Hydrolysis of a carboxylic acid ester to

LR e B SRR LSRG RN e B P A ey

. 2Qedardple 01.2)i wes acofipled 19Hh sH UL idioxoah 2] thiswisart-2 9Bt genglamine

0,0 i th. soli The reacti pn mi Xt U S 3

sthch\é\%joaﬂd%r . t(&“go?éééﬁ?%?))s. e HoH v\'/zﬁl%loFoe'grzitj_\{/@d'E pTpdioxo-

t He,2¥dieaaitini=2xyl) phenylcarbarmioyl] -methyl} “thiazol-2-yl)-bénzamide;  *using
general procedure A. Yellow solid. MS 505.4 ([M+H]")

O

~

SYN

0 NH
Cl

Example 20

In analogy to example 1.3, [2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetic acid
(example 1.2) was coupled with 4-(1,1—dioxo—isothiazolidin—2-yl)—pheﬁylamine,
~ hydrochlorid (CAS 90556-91-5) to give 4-chloro-(4-{[4-(1,1-dioxo-isothiazolidin-
2-yl);phenylcarbam03'71]—methyl}-thiazol—2-yl)—benzamide, using general procedure
A. Light yellow solid. MS 491.3 ([M+H]") '
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The remai ni ng aqueous sol uti on was washed w th di et hyl
ether, then acidified wwth 3N HC . In sone case the

w@emdned779pr eci pi t at ed upon acidification. |In tPCHEERASE)13460

the solid was filtered off and dried in the high
vacuum |If no precipitation occurred, the acidic
aqueous | ayer was extracted with Et OAc. The organic
| ayer was washed with water brine, then dried
(MgSH). The product can pukgsf i ed by
crystallization of by chgopgt ogyaphy (silicagel).
CGeneral Procedure F: Canéfsior a carboxylic acid
ester to an aryl am deOysi activation The
starting aniline (1.2-4 §8Ived in toluene

q) was di e
or di oxane to give a 5+48% sol utiNos*whi ch was treated
under an argon at nosphg

at r.t ith AlMe in heptane
(1.2-4 eq). The reactionym xture was stirred at r.t.
90 min. Then the ester (d eq) was added. The
tenperature was raised to 90. Stirring was conti nued
for 3-5 hrs. The reaction m xture was cooled to r.t,
then concentrated. The residue was taken up in Et QAc
and washed with IN HC . The organic | ayer was dried
( Mx5ple21f i | tered and concentrated. The product can be
purified by crystallization or by chromatography

il 1).. EX . Ly Usi al . S
(SoLSPAE RS, T S AR P i
y(¥xaeiply .28 ek abepled mathc bupdtley -4- (pipéridin-4-yl)-piperazine to give 4-

24t S0 RO R P kAl 265 o

yb)2benzamide;ising 'general procedure A *WHhitesolid. “MS 462:4 ([M#*H] *)

O

~ 5
Y

Cl

Example 22

22.1 Using general procedure A, [2-(4-chloro-benzoylamino)-thiazol-4-yl]-
acetic acid (example 1.2) was coupled with 1-(ethoxycarbonylmethyl)-piperazine to
give (4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-acetyl}-piperazin-1-yl)-acetic
acid ethyI ester. Off-white solid. MS 473.1 ([M+Na]™")
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1.2 Using general procedure E
[ 2- (4- chl oro- benzoyl am no) -t hi azol -4-yl]-acetic acid

webdvghoest er was hydrol yzed to give PCT/EP2005/013460
[ 2- (4-chl oro-benzoyl am no)-thia 9I-4 yI] acetic acid.
Colorless solid. M5 295.5 ([N$H% 3 Using genera
met hod A,
[ 2- (4-chl oro- benzoylan1no) t hj -4-yl]-acetic acid

[4-(2-[1,4"]-Dbipiperidinybzl

yI-2-oxo-ethyI) t hi azol - or o- benzam de.

Col orl ess solid. M5 447O *)Exanp e 2 In analogy to
exanpl e 1.3, [2-(4-chlorojbenzoy:gdm no)-thi azol -4-yl]

was coupled W th 4-piperi ppg$|d|ne give to
3504

-acetic acid (exanple 1. s coypled with
1- benzyl - pi perazine to <
N-{4-[ 2- (4-benzyl pi per azi h-

| -yl)-2-0xo0-ethyl]-thiazo¥-2-yl}-4-chl oro-benzam de,
usi ng general nethod A Orange solid. M 455.4 ([M
H +) Exanple 3 In analogy to exanple 1.3,

[ 2- (4- chl or o- benzoyl am no) -t hi azol -4-yl]-acetic acid
(exanmple 1.2) was coupled with

(R2gy Msombmhermdqlpu%é&a@r [Ael 4tdlagprhenzoyddinigod-thiazol-4-yl] -
) Rt T ek 056 61 oo

AbemYMmQ\stlamk pybluacetyb)-piperanin- km -qyeti¢ M{;ld Off-white solid.

n anal ogy to exanple 1.3,
{%@%%¥gﬂﬁoro-gznzoylanino)-thiazol-4-y|]-acetic acid
(exanmple 1.2) was coupled with

| - (2-[ 4- nor phol i no] - et hyl) - pi per@zine to give 4-
chloro-N-(4-{2-[4-(2- norp@gL(BTg-yl et hyl ) - pi perazi n-|
-yl ]-2-o0xo-ethyl}-thiazol

yll- yl'}- \f' <;‘>

NH
O¥

OH

22.3 Using general procedure A, (4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-
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]")

-
-

Cl \
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2-yl)-benzam de, using general procedure A. Colorless
anor phous solid. Ms 478.1 ([M+ H +) Exanple 5 In

wapaboey7d 0 exanple 1.3, PCT/EP2005/013460

[ 2- (4- chl or o- benzoyl am no) - thla%gl-4 yl]-acetic acid
(exanple 1.2) was coupled with

é $é§d|nocarbonylnethyl)plpera2|ne to give 4-
ch (4-{2-oxo-2-[4-(2-oxo- 2- py
trolidin | -yl -ethyl)-piperazin-1-yl]-ethyl}-

o8 5 BR3P ST AAEN hasoly-

araah@gyplpﬁaﬁna]nﬂj)ecéncsacid (example 22.2) was coupled with 4-amino-1-
étf}%]’%g)egrd%e?%gléo ls% m?lgrgztho? ﬁ%azugfng%ﬁi: 1ns?ea8t f‘i)l@[%la(si solvent,
¢6ycl nentykfhkﬁ@ﬂai4 (2 {4-§( lgineehybpipltidinet-ylafbamofl)-methyl]-

cyc entyl erazin-4-vl)-270x0-et.hyl kit hiazgl r 25yd }
EnSRAr ) P Gt abato b SLBRERY b ARl SMS 5103

sqINHJ{WB 433.3 ([MrH] +) Exanple 7 In analogy to

exanple 1.3, [2-(4-chloro- benzoybanlno) t hi azol - 4- yI]

-acetic acid (exanple 1.2) wa upled with

| - (4- nor phol i do) - 2- pi per aziaget hgnone to gi ve 4-

chloro-N-(4-{2-[4-(2-norphol jN- -yI 2- oxo- et hyl ) - pi per

azin-1-yl]-2-oxo-ethyl}- th azoI yI) benzam de,

usi ng general procedure o s off-white solid.

M5 492.3 ([ MtH] +) Exanpl e [8 In @ ogy to exanple 1.3,

[ 2- (4-chl oro-benzoyl am n hlazol ni4-yl]-acetic acid
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)yrrolidine, using general method A, using THF instead of DMF as
solvent, to give 4-chloro-(RS)-[4-(2-{4-[2-(3-dimethylamino-pyrrolidin-1-yl)-2-
oxo-ethyl] —pipefazin—1—yl}-2;oxo—'ethyl)—thiazol-Z—yl] -benzamide. Off-white solid.
MS 519.5 ([M])

Cl _N
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(exanple 1.2) was coupled with piperazi no-acetic acid
N, N- di net hyl am de to gi ve

wa@2klai7es N- { 4- [ 2- (4- di net hyl car banoyl et hyl - pPEEEP@0F6013460

| -yl)-2-oxo-ethyl]- thiazol-2-y|}-benzam de, using
general procedure A. Anorphous ite solid.- M5 450.0
([MtH +) Exanple 9 In anal ogy to exanple 1.3,

[ 2- (4-chl or o- benzoyl am no) -t hi azol -4-yl] -acetic acid
(Exanple@51. 2) was coupled with

| - (4-am no-3-fl uoro-phenyl)-1H pyridin-2-one (CAS
536747-52-1, prepared according to C. F. Bigge et al.
pat ent applicati on WO 2003045912) to give

A1 hadogy-thlekdmple 22 8| (4oi20F24¢4- aalonoebé’izloydynﬁmb)rthﬁazy] 3-yl]-

SR BT o R P Ee IS ol P W R reidinol
( hbdngihererdDtacthbd AlGsid ' THR a:hsm@yl df ®MER asmil&nl, t8 give 4-chloro-

[ é}ﬁ%(:&l gélr % P‘?Ngig%%)a g]}wg }%f% oxAc') é’tull p%:e%zllr? 1- qi 9 -0X0-
4eth&}mthﬁzal 24yl] dssn@arhideh é)ﬁ&WhRe salidf oni$ ¢9n% ([M])

tertbutyl am de (CAS 209919-51-7, prepared according to
B.-Y. Zhu et al, patent appli cegi on . WD -2000071515)

to- give

N-{4-[(2"-tert-butylsulf uor obi phenyl -

4-yl carbanmoyl ) -methyl] s _n U->

-t hi azol - 2-yl }-4-chl oro- b nza usi ng gener al

procedure C. White anooQbeds sol . M5 601.3 ([ M+tH] +)
A solution of 163 ny 0

N-{4-[(2"-tert-butyl su yI 3- f NuQr o- bi phenyl -

yl car banoyl ) - net hyl ] - t ol - yI - chl or o- benzam de
in 8 M CHCM MeCH 3:1

Ci OH

Example 26

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)-(-)-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-1-yl)-2-oxo-
ethyl]-piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide. Off-white solid. MS
506.4 ([M])
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was cooled to -100C. A stream of HO gas was passed
over the stirred solution for 10 mn. The reaction

wWoroobneE7svas kept at 4C over night, then conceptT/BP®AS/013460

The crude product was purified hy chromatography on
silica using a gradient from 2 to CH2C 2/ MeOH 9: 1
in 20 mnutes to give 112 ny
4-chloro-N-{4-[(3-fluoro-2'-sul fanmoyl - bi phenyl - 4-yl car
banoyl ) - met hyl ] -t hi azol - 2-yl } - benzam de as white
sdixahpldd3 545.3 ([M+H] +) Exanple 1 1 In analogy to
exanple J..3, [2-(4-chloro-benzoyl am no)rthiazol -4-yl]
-acetic acid (exanple 1.2) was coupled with

| - (N- et hyl pi peri di n-4-yl)pi perazine to give 4-
cHhendogy (odexpple22(3, (‘trélﬁ%(ﬁghhoeq-bdmmyhnynq) diiarel-4zlln-

g e P ST e R el o2 PR Rl P -

+)(hﬁh@mieélyll)pyﬂrnh@nalusggg gemerebqactpbé Aluging THF instead of DMF as

[ 2sol(ventlC f %5924} ReR (9-1& Efn 232 “gg'f‘ﬁ)pciroéyrﬂétllyl ﬁ’ﬁ%lfd?n @%}l)dZ—

5 -ox@- erwha;tlhpmewhf d)1’y!/}|-2-pheﬁ§ﬂ}’))'@1}620kﬂ2ﬂl Parizamidee Off-white solid.
%qﬁsﬁgh?ﬁfﬁe (CAS 209959-31-9) to give

4-¢C

oro- 4-{[ 5- (2- met hanesul f onyl phenyl ) -
pyri di n-2-yl car banoyl |
-rnet hyl }-thi azol - 2-yl) - benzg®i de, using genera
procedure C. White solid. 527 2 ([M+H +) Exanple 13

In anal ogy to exanpl e '_>
ﬁﬁ‘ ol -4-yl]-acetic acid
gﬁlm
vyl

[ 2- (4-chl oro- benzoylan?
(exanple 1.2) was coypl
2 qzééolldlnone
39-
-[2-(270x oxazol|d|n-

3-[2- (I - pi perazi nyl )ef}
hydr ochl ori de (CAS 5254
4-chl oro- N-[ 4- ( 2- oxo-

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-yl]-benzamide. White solid. MS 522.0
([M])
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w@eospboes solid. M5 478.4 ([ MtH]

3-yl)-ethyl] -piperazin- |-yl}-ethyl)-thiazol-2-yl]
-benzam de, -using general procedure C. Wite

+) Exanpl e 1ECT/BP2005/013460
anal ogy to exanple 1.3,

[ 2- (4-chl or o- benzoyl am no) - thlazgl-4 yl]-acetic acid
(exanple 1.2) was coupled wt

phenyl-piperazin-l-yl-n;iE?nQQe (CAS 13754-38- 6) to
gi ve
N-{4-[ 2- (4-benzoyl - pi pe a;Nn {-y ) - 2-0x0-et hyl ] -t hi azo
| -2-yl}-4-chl orobenzam de, | general procedure C.
White solid. M5 469. 30N anpl e 15 I n anal ogy

to exanple 1.3,

[ 2- (4-chl or o- benzoyl amgn

-thlazol yl]-acetic acid
(exanple 1.2) was cou ed W th

2- (pi perazi no)-2-thiazof1 ne di hyd ochlorlde to give
4-chloro-N-(4-{2-[4-(4,a-di hydro-thiazol -2-yl)-piperaz
in-1-yl]-2-oxo-ethyl}- thiazol-2-yl)-benzam de, using
general procedure C. Wiite solid. M5 450.0 ([ Mt H +)
Exanple 16 In analogy to exanple 1.3, [2-

(4-chl oro- benzoyl am no) -t hi azol -4-yl] -acetic acid

( Example291. 2) was coupl ed with

2- (pi peridin-4-yl oxy)-pyridine di hydrochl oride (CAS
313490-36-7) to give

4-chl oro- N- (4-{2- oxo-2-[4-(pyridin-2-yl oxy) -

ple enaldgym)kxydnble-zewm }2 {hl(azhllor@—bymz))ylaanz@ﬂfumol -t9llng

%/_]’T- F%’E%I%%l eylga,ceitlﬁ a(éld 6{f:xam)}) EP? assﬁ%ub%dgl\@)[ é?EYIDQ\IMez,

( &smglgeni@albﬂéthogl ICata giog (S)Hi- g2 64- {24{};#(4 -chlagebemzogleinino)-
thiazol-4-yl]-acetyl}-piperazin-1-yl)-acetyl]-pyrrolidine-2-carboxylic acid
dimethylamide. Off-white solid. MS 547.5 (IM+H])

%
S\fN <;;>
2
RS
\

Cl

.Example 30

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 nortropine,
using general method C, to give 4-chloro-[4-(2-{4-[2-((1S,3R,5R)-3-hydroxy-8- -
aza-bicyclo[3.2.1]oct-8-yl)-2-oxo-ethyl]-piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-
yl]-benzamide. White solid. MS 532.3 ([M+H]")



(example 1.2) was coupled with
4- (2-di met hyl am nonet hyl -i m dazol -1 -yl ) - 2-
wo basenes7phenyl am ne (CAS 218301- 68-9, prepar edPCT/EP2005/013460
according to US 02/38168) to gi
4-chl or o- (4-{[ 4- ( 2- di met hyl am nonet hyl -i m dazol -1 -yl ) -

2-fl uor ophenyl car banoyl | -

nmet hyl } -t hi azol - 2-yl ) - benzanigde, using genera
procedure A. Of-white i d.N 511 4 ([MH )

Exanpl e 18 I n anal ogy tSJf!\k @a

[ 2- (4-chl oro-benzoyl ami n th 4 yl] -acetic acid
(exanmple 1.2) was cou MAth

4- (4-am no- 3-fl uoro- phelpyl ) - nB hol i n-3-one (CAS

742073-22-9) to give oH :
4-chl oro- (4-{[2-fl uor < (3-0x hol i n-4-yl) -
phenyl carbanoyl'] -nethyd} -thi [yl ) - benzam de,

usi ng general procedure A O F-whiteggolid. M 489.3
([MH] +) Exanple 19 In analogy to exanple 1.3,
[ 2- (4-chl oro- benzoyl am no) -t hi azol -4-yl] -acetic acid
(exanmple 1.2) was coupled with
4 (I I-dioxo-[l,2]thiazinan-2-y|)-pheny|anine
Hﬁ fride (CAS 37441-49-9) to give
ro-(4-{[4-(1,l-dioxo- [T 2]thiazinan-

-yI) phenyl car bam
yl]-"riiethyl}-thiazol-2-yl)-benz'am de', using

5 QQH gﬁ?bg)p{oc&gﬁgfeQZ% (4Y ﬁ l[g‘)((‘%%ﬁllohgber%yé%n&) AhdsHL- yﬂ)—

[ 25‘(@114m@mnﬂe)ﬂ)régﬂltlaﬁrﬁdyxwlﬁ%ﬂwa%ﬂo}lpleéd\éﬂi @) pipoxy

(Wﬁ RiB Rt Wb bive 4-chloro-[4-(2- R)-3-ethoxy-
hgl | 0XO- %%@gﬁ?azool Cdtl:n % y c_ porgn I(ar#l n[e ((R)-3-cthoxy
pyrrolidin-1-yl)-2-oxo-ethyl]-piperazin-1- yl} 2 -oxo-ethyl)-thiazol-2-yl]-

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

0
~
S (Y
NH
Ilo/\
10
Example 32
In analogy to example 22.3, (4-{2-[2-(4-chloro-benzoylamino)-thiazol-4-yl]-
15 acetyl}-piperazin-1-yl)-acetic acid (example 22.2) was coupled with thiazolidine,

using general method C, with PyBOP instead of TBT'U as coupling reagent, to give
4-chloro-(4-{2-oxo-2-[4-(2-0xo-2-thiazolidin-3-yl-ethyl)-piperazin-1-yl]-ethyl}-
thiazol-2-yl)-benzamide. Light yellow solid. MS-494.4 ([M+H]")
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hydrochl orid (CAS 90556-91-5) to give
4-chloro-(4-{[4-(l,I-di oxo-isothiazolidin-

wQ@200bpeqoenyl car bamoyl | - met hyl }-t hi azol - 2- yl ) - benEP2OIEE13460
, using general procedure A Light yellow solid. M
491.3 ([M+H] +)Exanple 2 1 In analogy to exanple 1.3,
[ 2- (4-chl or o- benzoyl am no) -t hi gzol - 4-yl ] -acetic acid
(example 1.2) was coupled w .
| - met hyl - 4- (pi peridi n-4-y
chloro-(4-{2-[4-(4-nmethys-pkpefaziyn-1-yl)-piperidin-I-

yl]-2-o0xo-ethyl}- thlazol'q/ yl
Li si ng' general procedupg AH Mhlt;§80|ld M5 462: 4

([MH +) Exanple 22 22.[L Usi ng=g€neral procedure A,

[ 2- (4-chl oro- benzoyl am e~-thiazor$AYyI]- acetic acid
(exanple 1.2) was coupl W th

| - (et hoxycar bonyl net hyl )¥ pi perazi n& to gi ve
(4-{2-[2-(4-chl oro-benzogll am no) -t hi azol -4-yl ] -acetyl }
-pi perazin-|-yl)-acetic acid ethyl ester. Of-white
solid. M5 473.1 ([ MENa] +)22.2 Using general procedure
E, (4-{2-[2-(4-chloro-benzoyl am no)-thiazol-4-yl]-
acetyl }-piperazin-l-yl) -acetic acid ethyl ester was
hysstamiplez3sd t o (4-{2-[2-(4-chl orobenzoyl ami no) -

t hi azol -4-yl]-acetyl }-piperazin-|l-yl)-acetic acid.
Of-white solid. M5 423.1 ([MtH +) 22.3 Using genera
procedure A,

( 4n adalpgy (olexainipber 23 1) é04 Dy 2-darichloye-benzyhimide Jttiazol-4-yl]-

12 ﬁﬂmgﬂlp‘%ﬁﬁg{ gél. -ﬁcee%tc (glCl)éli (e)?acnzellglle 52.%:\'/\795 & %le%%m ?—‘étew-t h

C I’nnluoylaxyltdax[bén(rlzm{ipﬂo)bﬁrrélddinehiayﬂggpnge]rrazﬁmd IG; yi-give tlokdo (e f2-

ol RS hasrthal JFpgrlinpnd)- it il

5@y rdlid{nVB-4yl} -caytoaicptie t&8-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-yl]-
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 ml 1N aqueous HCl and washed with diethylether. The aqueous layer
was brought to pH 12 with 4N NaOH and extracted with EtOAc, then with
CH,Clo/MeOH 9:1. The combined organic layers were washed with brine, dried
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I n anal ogy to exanple 22.3,
(4-{2-[2-(4-chl oro-benzoyl am no) -t hi azol -4-yl] -

wa@e@sbg77pi perazin-1-yl) -acetic acid (exanpl ePCRER005/013460

was coupled with 4-am no-| nethylgi peridine, using
general nethod A, using THF instéad of DWVF as sol vent,

Z?g%ﬁlgﬁ)d_ ﬂ_tTric;l (al_c% f—offﬁmmteidhyl TBIe p(érruida P}ro&luc was gunﬁTd by

) <hetnimtbgraphy on silica using a gradient from CH,Cl, to CHZCIZ/MeOH 85 15 in

ORPe B, ot 28 856 (R 1414 O3t B R BATR G-

t @1}&xmmpllqu}22—030 -ethyl)-thiazol-2- yl ]-4- chloro benzamide as hght yellow .
benzoyl am no) -t hi azol -4-yl ] -
5%1 %4%;% %Jg(rig\ﬁl yI) -acetic acid (exanple 22.2)
was coupl ed with 3 di met hyl am nopyrrolidi ne, using
general nethod A, using THDinstead of DVF as sol vent,
to give
4-chl oro- (RS) - [4(2 ZF 2 |rrethylamno pyrrolidin-
[ -yl)-2-

oxo- et hyl ] - pi per azgn- INHyI} 2 X0- th N hi azol - 2- yl]-
benzam de. O f-white solid. M ([M) Exampl e 25

I n anal ogy to exanplg 22. 3,
zoyI am no) t hi azol -4-yl] -

(4-{2-[2-(4-chloro

acetyl }-piperazin-I™>yT) -acetic acid (exanple 22.2)
was coupled with 3-pyrrolidinol, using general nethod
A, using THF instead of DMF as solvent, to give

4- chl or o-

( R=ymple-342- { 4- [ 2- (3- hydr oxy- pyrrolidin-1-yl)-2-oxo-eth
yl]-pi perazin-1-yl}-2-oxoethyl)-

thlazol 2-yl]-benzam de. Of-white solid. M5 492.3

[IM Exanpl e 26
n 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 (S)-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-yl}-
ethyl)-thiazol-2-yl]-benzamide. White solid. MS 543.8 ([M+H]")

)

£

¢
Ci

Example 35

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 H-Pro-NHMe,
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I n anal ogy to exanple 22.3,
(4-{2-[2-(4-chl oro-benzoyl am no) -t hi azol -4-yl] -

w@e®bpbqr7pi perazin-1-yl)-acetic acid (exanpl e PCI/RP200E613460

coupled with (R-(-)-2- (hydroxgﬁthyl)pyrrolidine
u3|ng general method A u3|ng THF i nstead of DMF as

so vent
UsitEorst At fosiyg )1 WPl bSPRERTIR
yhgazcﬂ—%)dd}etdtyll}ﬂpiperazm 1-yl)- acetyl pyrrohdme -2-carboxylic acid .
2|n I 23.9X -2-yl]-benzam de.
ee(&ﬂ PE sgﬁl}f Ok}g g/&?{% M{%ﬁ rrple 27 1 n anal ogy
to exanple 22. 3,
(4-{2-[2-(4-chloro- benzoylanln -thi azol -4-yl]-
acetyl }-piperazin-I-yl)- ?%%£T€€20|d (exanmpl e 22.2) was
coupled with (S)-(+)-2- ro hyl) pyrrolidine,

usi ng general nethod A, |nstead of DMF as
solvent, to give

4-chloro-[4-(2-{4-[2-({ -Nf'-hydrzgyrrethyl-pyrrolidi n-|
_y|)_2_

oxo- et hyl ] - pi perazi n-| - 2- )-thiazol-2-yl]-
benzam de. O f-white sO NB ([M) Exanple 28

In anal ogy to exanple 2213, HN
(4-{2-[2-(4-chloro- benzoylan1na)-thiazol-4-yl]-
acetyl }-piperazin-l-yl)-acetic acid (exanple 22.2) was
coupled with 2,2- dinethylthiazolidine, using genera
met hod A, using THF instead of DMWF as solvent, to give

4-chloro-[4-(2-{4-[2-(2,2-di met hyl -thiazolidin-3-yl)-2
dxempladf | -

pi perazin-|-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzam de.
Wiite solid. M5 522.0 ([ M) Exanpl e 29

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 (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 (IM+H]")

0

o

S\fN <L_N

NH
N
(o
S~
/ -~

0

O

Cl

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 30 min. The resulting
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I n anal ogy to exanple 22.3,
(4-{2-[2-(4-chl oro-benzoyl am no) -t hi azol -4-yl] -

w@e®bpbqr7pi perazin-1-yl)-acetic acid (exanpl e PCI/RP200E613460

coupled with HPrO NMe 2 using %qneral nmethod C, to
gi ve (S)-I-[2 (4-{2-[2-(4-chl oro-benzoyl am no)"

t hi.azol.- 4- tyl }.-pi | C r i

| A8 Ral e R o BREIRE Theqciatrhbiie iR shed
Msvifid7 9% ag. [N*IE]psierGExanmqe NH);CI andiba'he,gjtid.ddml fdtered and
22. 3 4-{2-[,2-(4; chl | am no | 8z

a ch{lgﬁn}r_ab%igt&lgazvl(eﬁihf [ %{e parggxtlc%cy gibr%w? )v15cguﬁ 01P "lz“ﬁ%;ércld'uct was
C Geodted! bichtornawgiraphby oe, sﬂuﬁnrsgl chédyc]whexamd 12 td give 405 g -
ég‘%%rt é);lg(il))%&torg Eylgmuio tl-Lazo yl% _3cetic a21d hr}ygsrtgrxz}é'osrénge viscous

] @ilt MBS 987.6 gMoxEH] Bt hyl ] - pi perazin-1-yl}-2-oxo-ethyl)-t

hi azol - 2- yl]-benzam de. Wiite solid. M5 532.3 QW+H]

+)H Example 3 1 In anal ogy to exanpPe-Z2. 3,
(4-{2-[2-(4-chl oro-benzoy am -thi azol -4-yl ] -

acetyl }-pi perazin-|I - -ghgt'm ci @ (exanple 22.2) was

coupled with (R)-3-ethdRy Hyrﬁnlidine, usi ng genera
method C, to give

4-chloro-[4-(2-{4-[2-((R)-3-ethoxypyrrolidin-

| -yl)-2-o0xo0-ethyl]-piperazin-1-yl}-2-oxo-ethyl)-thiazo

| -2-yl]- benzam de. Light yel l ow solid. M 542.2

T A A

acid ethyl ester was hydrolyzed to (2-tert- butoxycarbonylammo th1azol 4 yl) -acetic
acid. Colorless crystalline solid. MS 259.0 ([M+H]")

I_NO
Y

g

37.3 Using general procedure C, (2-tert-butoxycarbonylamino-thiazol-4-yl)-acetic
acid was coupled with 1-(pyrrolidinocarbonylmethyl)piperazine to give (4-{2-oxo-
2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-1-yl] -ethyl}-thiazol-2-yl)-carbamic

acid tert-butyl ester. White solid. MS 460.4 ([M+Na]™)

yim WQ

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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pi perazin-1-y~-acetic acid (exanple 22.2) was coupl ed
with thiazolidine, using general nethod C, wth PyBOP

wo nebmect7of TBTU as coupling reagent, to gi ve PCI/EP2005/013460

4- chl or o- (4-{2- oxo- 2- [ 4- (2- 0x0- gzthrazolrdrn 3-yl-ethy
I) pi perazin-1-yl]-ethyl}- thiazol-2-yl)-benzam de.

:%I\feyf{i 9%§0 I;l‘féjzo&%@%)“’?ﬁ %2 ()L(MEFEYIEQIMWI %t}%;l;) i)l%erazm 1-

ogy to exa
( 4:1 {eth[rﬁm(e40ffaWbr‘c0aﬂnerr2}wB satida S B38. RLM+HI Y1 ] -
acetyl }-piperazin-1-yl) -acetic acid (exanple 22.2)
was coupled with 3-(tertbutyl ogycarbonyl am no)
pyrrolidine, using general od C, to give
{I-[2-(4-{2- — New -
[ 2- (4-chl or o- benzoy! ani*hg)* tﬁLiépl-4-yl]-acetyl}-piper
azin-1-yl)-acetyl]- pyrrohjdi yl }-carbam c acid
tert-butyl ester. Of-white soIL\€ONB 591.3 ([MrH +)
A solution of 180 ng
{I-[2-(4-{2-[2-(4-chloro- benzoyleitjo) t hi azol -4-yl ] -
acetyl }-pi perazin-l-yl)-acetyl]-p ol i di n-3-yl }-carba
mc acid tert-butyl ester in 2 mMl MOH was cooled to O
0C, then treated with 1.5 M 4M HO in dioxane. The
reaction m xture was stirred over night at r.t., then
concentrated The residue was taken up in 5 mM IN
ageeouRiddd anda ?ﬂ%@é’dd%t D di e1(hyuGhbekiazolEYIRIUROUS ox0-2-
| ayer was brought o pH 12 with 4N NaCH and extracte%
wipyFrolidioat-yl-ethah- Rrpqthl@rlrzrcH -oYhRBORE O: WaS TheclBifdi neith  5-

orcﬁﬁ)%t@u(ip?ﬁéﬁé S-UR gl‘i_‘,fé @cfﬂbkd’lﬁnoﬁl’ién@@( M6k acid (4-
filtered concen rate he crude prod

pd21or>cpé>d[4s§/2 exp-SravrsdicEp hyl-6yD Riperazingl- ﬁlygaéaqzeht? ¥1)-
fry t 25
mﬁﬁ%@fﬁye%lgw%%%ﬁuﬁig?m sk unMeHTIN to give
trolidin-1-yl)-2-o0xo-ethyl]-

o ()
L
N
H
S

—
Y

Ci
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pi perazin-I|-yl}-2-oxo-ethyl)-thiazol-2-yl]-4-chloro-be
nzam de as light yellow solid. M5 491.5 ([ M+H +)

wez@mpbe784 | n anal ogy to exanple 22. 3, PCT/EP2005/013460

(4-{2-[2-(4-chl oro-benzoyl am no}st hi azol - 4-yl] -

acetyl }-piperazin-l-yl)-acetic acid (exanple 22.2) was
coupled with (S)-2- (trifluoronethyl)pyrrolidine,

usi ng general nmethod C, to give 4-chloro-[4-(2-oxo-
2Ekdmple-38x0- 2- ((R)-2-trifluoronethyl -pyrrolidin-1-yl)-

et hyl ] - pi perazin-1-yl}-

et hyl)-thiazol -2-yl]-benzam de. Wite solid. M 543.8
(EIMthﬁlo ¢y tEwamle 335, Rr2amahogliatd- ZE)(laﬂplﬁle(ZQQXCBZ -pyrrolidin-1-

4- chl -4-y]|
e S T e v
Cbtkﬁ’neﬂlu sHehe-B- dafloxiditviacids iusipg generahlmetkodda, © give 5- bromo—

4-{2-
thigp quEzé b3 &st%f% G PR T R Sl opirephd-
&reZazirail boXythig-thiakesl- mmhyﬂlam Idght yaow eolsd| M&.528/5 ([M+H]")
533 3 ([MH +) Exanple 36 In arbal ogy to exanple 22.3,

(4-{2-[2-(4-chloro- benzow-thl azol -4-yl] -
acetyl }- pi perazin- I-yI) iciacid (exanple 22.2) was
coupled with (RS)- 3- &Qo yl ) pyrrolidine,

usi ng general nethod QD t cchl oro-(RS)-[ 4-(2-
{4-[2-(3-nmet hanesul f onyRy* pyr roI i'tdi n-d -yl)-2-o0xo-ethyl]
- pi perazin-|-yl}-2-oxo )- thiazol -2-yl]-benzam de.
Of-white solid. M5 55 ([ M+H] +<Nj

Br

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-yl]-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-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-
piperazin—l-yl]—ethyl}-thiazol—Z-Yl)-amide. Light yellow solid. MS 462.3 ([M+H]")
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Exanple 37 37.1 A solution of 30 g
2-(2-am not hi azol -4-yl)-ethyl acetate in 200 m CH2dO 2

woamehsEat ed at 0 OC with 2.9 g DVAP under an PCTEP2005/013460

at nosphere. A solution of 38.9 Boc20in 50 mM CH2Q 2
was then added dropwi se for 30 mn. The
r%§ultiqgsuspen3|on was stirred at r.t. overnight. The
reactron mxture was then washed with 5 % aq. KHCGS,
H2O, sat. aq. NH4C and brine, dried (MgSO4), filtered
and concentrated to | eave the crude product as a brown

d 1
.V f&m?@p e)ha q% BZlgl Iﬁl ga\lfﬁﬁ% tﬁ%(%&??lg [4 %ec))(%on% pi/rrghdm-l-

t (yl gtihyl- p4@er521g 1-yl]-ethanone (example 37.4) was coupled with plpCl‘OIlYllC
ert.- but oxycar

T LA PN S

SBXQ 2usu (r?gogﬁquyaiohanmeb EHexhpl)-E),lperazm 1-yl] -ethyl}-thiazol-2-yl)-

(2-t Vs azol -4-yl)-acetic acid

ef VY™ ?Er e ﬁ%qg%ﬁ +¥ﬂ £

(2- tert-butoxycarbonylan1no th @zol -4-yl)-acetic acid.
Col orl ess crystalline SPLL?/\W% 259.0 ([MH +) 37.3
Usi ng general proceduresC p

(2-tert- butoxycarbonylaﬁﬁ/o tﬁ\\gol-4 yl)-acetic acid

was coupled with

I-(pyrrolldlnocarbonyl thyl)pldeLeflne to give
(4-{2- oxo-

2-[4-(2-o0x0-2-pyrroli -yl -eth I\l)-piperazin-l-yl]-e
thyl }-thiazol-2-yl)-carbapic acid t-butyl ester.
White solid. M5 460.4 ([MtNa] +) 37.4 In analogy to
exanpl e 33,
(4-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-|-yl-ethyl)-

pi perazin-1-yl] -ethyl} -thiazol-2-yl)-carbamc acid

t 1t | ester was deprotectedto give
%%%ngnf%o t hi azol -4-yl)-1-[4-(2-0x0-2-pyrrolidin-I-yl

-ethyl)-piperazin-l-- yl]-ethanone. Of-white
anor phous solid. M 338.3 ([M-H +)

In analogy to example 37.5, 2-(2-amino-thiazol-4-yl)-1-[4-(2-oxo-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-
0x0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-1-yl] -ethyl}-thiazol-2-yl)-
amide. Off-white solid. MS 481.5 ((M+H]")

r;—/\io
Sjﬁf (\;)
L\io
HN” <;:]

Example 42
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37.5 Using general procedure D
2-(2-am no-thiazol-4-yl)-Il-[4-(2-o0xo0-2-

W@R060667d8 n- | -yl - et hyl ) - pi perazi n-1 -yl ] - et hanoPET/RP®05/013460

coupl ed with 5- chlorothi ophenez2-carboxylic acid to
glve 5- chloro t hi ophene- 2-carboxylic acid (4-

5 : -

! l%r_l aln?loa F}}a(n%z;hlg )agg g[ ?g%r rn%‘anhﬁ J&} -4 &Ilaqt ELY 23}@?1_%%5’%1191&1_»

anybe‘thybqsperanhnd—ylmmaﬁna (é{aiiphg 3#)4E>vaan*pioept§é with 4-chloro-3-
I

2 Ma PR RAB o sy mpeshog Pofp give shlorg-5 luorgy-(4-0-

-etolyd 2 F4p( 2]96;[(&24p|yrﬂoh§1iln]- 1-g1-bchpb) rpep drestadipyle eyl Athiamals2-yl) -

SRR iR M BT onot hi cphene:

2-carboxylic acid

O
(4-{2-oxo- 2-[4-(2-oxo0- 2z din-1-yl-ethyl)-
pi perazin-1-yl]-ethyl}-£hi; zoIN yl)-amide. Light

yel l ow solid. M 528. 1 (TMMFH anpl e 39 In anal ogy
to exanple 37.5,

2- (2-am no-thi azol - 4- yI -I-[4 (2 -2-pyrrolidin-lyl-
et hyl ) - pi perazi n- I-yl]iﬁwhanone (e nple 37.4) was
coupled with 5- nethyl's hene- 2-c£anboxylic acid,

using general nmethod D, to give 5- hyIthlophene-
2-carboxylic acid
(4-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-|-yl-ethyl)-

pi perazin-l-yl]-ethyl}-thiazol-2-yl)-am de. Light
yeIIOM/soIid M5 462.3 ([ MtH] +) Exanpl e 40 I n anal ogy

exa 37.5,
2 ﬂp%ﬁ thi azol -4-yl)-1-[4-(2-0xo0-2-pyrrolidin-lyl-

ethyl) pi perazin-1-yl]-ethanone (exanple 37.4) was
coupl ed with piperonylic acid, using general nethod D

tqy g&'n\a{l%gp 0 %)Qzlnllplg]?)g!S? ’29('2?e{r§fn%§‘c51%92§1¥4-iyﬁ -2 [:4— gz-gf'd—ﬁ%yrrolidin- 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-fluoro-4-methoxy-(4-
{2-0x0-2- [4—(2—0Xo-2—pyrrolidin- 1-yl-ethyl)-piperazin-1-yl]-ethyl}-thiazol-2-yl)-
benzamide. Light yellow solid. MS 490.4 (IM+H]")

[/’\
ST
N
H

0

—0

Example 44

In analogy to example 37.5, 2-(2-amino-thiazol-4-yl)-1-[4-(2-oxo-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-oxo-2-[4-(2-0x0-2-pyrrolidin-1-
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0XO0- 2-[ 4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-|-y
[]-ethyl}-thiazol-2-yl)- amde. Of-white solid. M

wa@sAe(7fviFH] +) Exanple 4 1 I n anal ogy to exapqi/EP2005/013460

37.5,
2 (2 am no-t hi azol - 4- yI)-I-[4 (5 ox0-2-pyrrolidin-lyl-
erazi| € ) S .
h&lappv\fet'rﬁzm %I:I eM'BI} tglg{% 37ﬁ e%)é , e: u‘zﬂlﬁirl]té sggﬁ.erl\él ,.472.3 L
néHMQH{D, to give | Hindol e-6- carboxylic acid (4-{2-
0X0- 2- [ 4- (2- oxo- 2- pyrrolidin- I-yI ethyl) Lperazin-|-y

[]-ethyl}-thiazol -2- ylg e sblid. M
481.5 ([MH +) Exiyplqpﬂ I ng n exanpl e 37.5,
2- (2-ammmo-t hi azol -I-[4 (2- oxo- 2 pyrrolidin-lyl-

et hyl ) - pi perazin-1 -y ] et hanone (exanple 37.4) was
coupled with 4-c fl uorocarboxylic acid, using
general nmethod D give 4-ch|oro-3-f|uoro-N—(4-{2-
0X0- 2- [ 4- (2- 0X0- 22y olidin-I-yl-ethyl)-piperazin-I|-y
|]-ethyl}-thiazol -R-yl)- benzam de. O f-white solid.
M5 494.5 ([ MtH] +P Exanple 43 In anal ogy to exanpl e
37.5,
2-(2-am no-thiazol-4-yl)-1-[4-(2-0x0-2-pyrrolidin-lyl-
et hyl ) - pi perazin-1-yl]-ethanone (exanple 37.4) was
coupled with 3-fluoro-4- nethoxycarboxylic acid, using
geRemple 42t hod D, to give 3-fluoro-4-nethoxy- (4-
{2- ox0-2-[4-(2-0x0-2-pyrrolidin-I-yl-ethyl)-piperazin-
| -yl]-ethyl}-thiazol-2-yl)- benzam de. Light yell ow
solid. M5 490.4 ([MtH +)

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 5-chloro-
pyridine-2-carboxylic acid, using general method D, to give 5-chloro-pyridine-2-
carboxylic acid (4-{2-oxo-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-1-yl]-
ethyl}-thiazol-2-yl)-amide. Yellow solid. MS 477.3 (IM+H]™)

e I S
0]

o) N>_N
H
N
\/
cl

Example 46

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 2,3-
dihydrobenzofurane-5-carboxylic acid, using general method D, to give. 2,3-
dihydro—benzofuran—5—¢arboxy1ic acid (4-{2-oxo-2-[4-(2-0x0-2-pyrrolidin-1-yl-
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Exanpl e 44 In anal ogy to exanple 37.5,
2-(2-am no-thiazol-4-yl)-1-[4-(2-0x0-2-pyrrolidin-Ilyl-

we@rdvghge7ps per azi n-1 -yl ] -et hanone (exanpl e 37. 4pCTEB2005/013460

coupled with p-anisic acid, usinrg_general nethod D, to
glve
19 yrr | | -e I
e‘*?%’é??’éfa%‘*ﬂ% B el AL Ry TR ok M 06

VW-M@%@é)ld VS 472 3 QWH +) Exanple 45 1 n anal ogy '
to exanple 37.5,
2- (2- am no-t hi azol - -I-[4H£§Z2x lidin-Iyl-
et hyl ) - pi per azi n- I-yI Xa 4) was
coupled with 5-cldor yﬁldlﬂe- 2-carb xyllc aci d,
usi ng general nethodiD, to give 5-chloro- pyrldlne 2-
carboxylic acid {2- oxo- 2-[ 4- ( 2- ox0- 2- py
trolidin-1-yl-e )-pi perazin-I-yl]-
ethyl }-thiazol -2JylN-am de. Yellow solid. M5 477.3
([MrH] +) Exanpl €~46 | n anal ogy to exanple 37.5,
2-(2-am no-thiazol-4-yl)-1-[4-(2-0x0-2-pyrrolidin-Ilyl-
et hyl ) - pi perazin-1-yl]-ethanone (exanple 37.4) was
coupled with 2,3- di hydrobenzof urane-5-carboxylic
acid, using general nethod D, to give 2, 3-
dnnyﬂﬁﬁenﬁnzofuran-5-carboxy|ic aci d

-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-I-ylethyl)-piperazi

(4

n-| -yl]-ethyl}-thiazo m de. e so y

SO615. (AR st o ek P Repoam B el Rl -aceti

CaciPlekahple BURY WS adupbedybvialiil AOF etiafsiberfdiy 14} ylgsiptratine to give
(4-{2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl] -2-oxo-ethyl}-thiazol-2-yl)-

carbamic acid tert-butyl ester. Off-white powder. MS 424.0 ([M+H]")

(@] NH
(@]
> @

47.2 To a stirred suspension of 3.9 g (4-{2-[4-(1-methyl-piperidin-4-yl)-piperazin- -
1-yl]-2-oxo-ethyl}-thiazol-2-yl)-carbamic acid tert-butyl ester was added 40 ml of
33 % HBr in acetic acid. The reaction mixture 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 ml Et,0, 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-
(2—amind-thiazol—4—yl) -1-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-ethanone
trihydrobromide. Off-white solid. MS 324.4 (IM+H]
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acid (exanmple 37.2) was coupled with
| - (N- et hyl pi peridi n-4-yl)pi perazine to give

W@ 2006B6q748 (| - met hyl - pi peri di n-4-yl) - pi perazi n-PeyEP2085/013460

xo-et hyl }-thiazol-2-yl)- carbam5g acid tert-butyl
ester. Of-white powder. M5 424 ([MtH +) 47.2 To a
stirred suspension of 3.9 ¢

(4-{2-[4-(]-nethyl-pi perldl I) pi perazinl -
yl]-2-o0xo-ethyl}-thi azol rbam c acid
tert-butyl ester was add f 33 % HBr in acetic
acid. The reaction mxturﬂvaa Irred at r.t. for 4

h. The nmixture was |eft overni ght_in the fridge. Then
it was concentrated to | eave andof \white solid which

was suspended in 50 M Et20, tri H ated and stirred at
r.t. for 3 h. The product was col l\ected by filtration,
washed with Et20 and dried to give 5.6 g 2-

(2-am no-thiazol-4-yl) -1- [4-

(1-met hyl - pi peridin-4-yl) -piperazin- 1-yl] -ethanone
tri hydrobrom de. Of-white solid. M5 324.4 ([I\/H-H]

+)4?§ %SlLrJISrgO ngﬁ%lgra'?glrp?‘écegpf Cegur %(@ %nﬁyﬁlnazgle% yg -(1-methyl-

4-py[i>e)‘}d|m el ppiperaziny] ]yl]ectthmmnnetrthydmbdmmeomadecam@kd with 5-
th £-2% N ' .

CRYBh e - coPEURL Y AP 2 SRRt by aci

Caad Z—rg944<mith;amvémpnlpaeymqnpermel)»lzulemeuogzgﬁ}-ﬁéﬂ;ﬁagb

xo et t hi azo el | owsol i d. :

y%%uogxso i Ms%é}ir?)g%%r%]gi to exanple 47. 3,
2 (2 am no-thi azoI 4-yl)-1-[4-(|-nmethyl-piperidin-4-

yl) - pi perazin-1-yl]-ethanone triRydrobrom de (exanple
47.2) was coupled with 5- or L hi ophene- 2- car boxyl i c
acid, using general neth

ive
5- chl or ot hi ophene- 2 car bB&%I [ &i

(4-{2-[4-(I-nmethyl - p| perazin-1-yl]-2-
7S

N
Br \

Example 48
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oxo-et hyl }-thiazol -2-yl)-am de. Light orange solid. M
468.5 ([ M+tH] +) Exanple 49 In analogy to exanple 47.3,

WQ@20020ea17810- t hi azol -4-yl)-1-[4-(I-nmethyl - pi perPdi/BP205/013460

yl ) - pi perazin-1-yl]-ethanone tri-pydrobron de (exanple
47.2) was coupl ed mﬁth 5 nethyl hi ophene- 2- car boxyl i c

girirlr% 145 qu mepne%llz% Z47 bacr)r)l(mf) tﬁﬁzgl V§1) 1-[4-(1-methyl-piperidin-4-
( 41) {Iﬁpélﬂllfﬂ- Pydéieﬁ}dnope pelnydﬂohfromlgld: }ie—xpmpbr%?zil)nvals optuple@d-with 5-

S ABoF et AR M AN el B ndiEld B 89/ dhfl 5 WBroro-

2{1(113ph¢nen23{ilbbﬁ)dml adid Y4 ){2-|[4{(4—1(1éthqut1pgahdlpi4pﬁb-Ipmema?iln 1-yl}-2-

- pi Zi Ns h ne tr|h l e
o REE e bt T Pres S YR S L ETE T
acid, using general nethod D, t Oglve
3-fl uoro-4-nmet hoxy- N (4- - (K- et hyl - pi peri di n-4-yl
) - pi perazin-1-yl]-2-oxo- }- N
t hi azol - 2-yl ) - benzam de. -v%ﬂi&% anor phous solid. M
476.3 ([ M+H +) Exanpl &S5ANB1. 1si ng general net hod
A, 5-chl or ot hi ophene- 2-car boxylic id and et hyl -
am no- 4-thi azol e acet at re copupl ad to give
{2-[(5-chl oro-thi ophene- N
car bonyl ) - ami no] -t hi azol - 4%yl }-acet\ic acid et hyl
ester. Off-white solid. M5 331.3 ([M+ H+) 51.2 Using
general nethod F, 5-chl orothi ophene-2-carboxylic acid
and et hyl-2- am no-4-thiazole acetate was reacted wth
| - (4-arnino-3-fluoro-phenyl)-I Hpyridin-
Example 49

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 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-yl)-piperazin-1-yl]-2-
oxo-ethyl}-thiazol-2-yl)-amide. Light yellow solid. MS 448.4 (IM+H]")

o

="{
AR

& &

N
\

Example 50

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 with 3-

fluoro-4-methoxybenzoic acid, using general method D, to give 3-fluoro-4-
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2-one (CAS 536747-52-1, prepared according to C. F.
Bi gge et al., patent application WD 2003045912) to

w@roe/0&7¢h| or o-t hi ophene- 2- carboxylic acid (4-R¢REP2005/013460

fluoro-4-(2-oxo-2H pyridin-1-yl}yyphenyl carbanoyl] - meth
yl }-thiazol -2-yl)-am de. Light ye||OMISO|id M5 489. 3

| 1
(P QTR e Aot By BB AL ) IR I Rrozpestht-
Atlyihzol 2e@)-benzmaiide. e@ﬁwhlempbmembd el\®1471§)3 (bl HI™)
reacted with 4-(4-amno-3-fluoroghenyl)-

mor phol i n- 3- one (CAS 7428;2%22;?) to give
{2-[(5-chl oro-thi ophene-

carbonyl)-amno]-thiazolS =1 } ¢acqtic acid ethyl
ester. Light yellow soly dNHNS R4 ([ MtH +) Exanpl e
53 53.1 Using general neyhod
{2-[(5-chl oro-thi ophene2 carbo an1no]
t hi azol -4-yl }-acetic ag st r (exanple 51.1)
was hydrol yzed to give
chl or o-t hi ophene- 2- car boayl ) -an1n3] -t hi azol -4-yl}
-acetic acid. Of-white solid. M5 301.0 ([MH )53.2
Usi ng general nethod A,
{2-[(5-chl oro-thi ophene-2-carbonyl)-am no] -
thiazol 4-yl} -acetic acid was coupled with

Eﬁﬁ%% g14- (pi peridin-4-yl)-piperazine to give
5 ro- thlophene 2-carboxylic aC|d

(4-{2-[4-(4-methyl -pi perazin-|-yl)-

pispdr i dising gepefal xiryllﬂprctthm ene-2-corbpxylif asid and ethyl-2-
L'agnh?—\ietb EQWea@Etmo%réo!:éﬂyledvstoﬂ’@gvedf (A-NsRhikd- thiophene-2-

carbonyl) -amino]-thiazol-4-yl}-acetic acid ethyl ester. Off-white solid. MS 331.3
([M+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-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 5-chloro-thiophene-2-carboxylic acid (4-{[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-methyl}-thiazol-2-yl)-amide.
Light yellow solid. MS 489.3 ([M+H]")
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54.1 Using general nethod A, with THF i nstead of DW
as solvent, [2-(4-chlorobenzoyl am no) -

wo booapad7784- yl ] - acetic acid et hyI est er (exanpl BCTERY005/013460

was coupled with tert-butyl- %ferazine car boxyl at e
to give 4-{2-[2-(4-chloro- benzoy am no) -

thi azol -4-yl]-acetyl }-pi perazi ne-1-carboxylic acid
tert -butyl ester. Wite solid. 5.1 ([MtH +)54.2

In anal ogy to exanple 33,. N
4-{2-[ 2- (- chl or o- benzoyani thi 20l - 4-y1] -
acetyl } - pi perazine-|-ca N acicbl tert-butyl ester

was deprotected to give| 4- £

chl oro- N-[ 4- ( 2- oxo- 2- 4 ﬂra2| n-1-yl-ethyl)-thiazol-2-y
| ]-benzam de. Wite soéJ_gb.‘ MS 365.1 ([MtH +) 54.3

Usi ng general procedure Ay

4-chl oro- N-[ 4- (2- ox0- 2ppKperazin-1 -yl -ethyl) -

t hi azol -2-yl] -benzam de s coupled with
(2-oxo-pyrrolidine-1-yl)-&c '(9 acid (CAS 53934-76-2)
to give

4-chl oro- N-[ 4- (2-0x0-2-{4-[2-(2-0oxo-pyrrolidin-I-yl)-
acetyl ] - pi perazin-| -yl }- et hyl) -t hi azol - 2-yl ] - benzam de
. White solid. M5 490.4 ([M + H]+) Exanple 55 55.1

Usi ng eneral nmethod A, with THF i nstead of DWVF as
sEKYBRIE 524- chl or 0- N

[4-(2- oxo 2- pl perazin-1-yl-ethyl)-thiazol -2-yl]-benzam
l @@ aﬁﬁls 18)Slwa§2 9(6&91!1&6 t‘Mdpihelbé Qfﬂaﬁﬁﬁiyl)Carﬂl@bﬁ-thlazol—

et el Pt PR LB L

'Agﬁérh?}ll Hﬁ)riﬂﬁtblirﬁ3—%ﬂ%l(¢AS5ﬁL2@73TQZ@) &blgweepz [‘OSXdIﬂtSra thfophene-2-

2 SBROR AL a2 TA-Giene CanPor bbby S B Sl MS
Tils at [ Nv+H]"wer e added 0. 04

Example 53

' 53.1 Using general method E, {2-[(5-chloro-thiophene-2-carbonyl)-amino]-
thiazol—4-y1}-acetic acid ethyl ester (example 51.1) was hydrolyzed to give {2-[(5-
chloro-thiophene-2-carbonyl)-amino]-thiazol-4-yl}-acetic acid. Off-white solid.
MS 301.0 ([M-H])
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m (am nonet hyl ) cycl ohexane and 0.09 m triethylam ne.
After 48 hrs stirring at r.t. under argon atnosphere,

WO bmeneard i on m Xxture was concentrated. The credBEP2005/013460

product was purified by chronagggtaphy on silica using
a gradient fromCH2C 2 to CH2A 2rMeOH 95:5 in 20 mn
to give 19 ng 4-chloro-N-[4-(2-{4-]2-

(cycl ohexyl net hyl - am no) - acef yl ] - pi perazin-1-yl}-2-o0xo0
-ethyl)-thiazol-2-yl]- ben ioe. White solid. M5
518.5 ([ MtH] +) Exanpl e 56 Jn anal ogy to exanpl e 55. 2,
N-(4-{2-[4-(2-brono-acetyt) Vi perazin-I-yl]-2-oxoet hyl
}- thiazol-2-yl)-4-chl orosb&nzam de was reacted wth
pyrrolidine to give 4- NH

chl oro- N-(4-{2-o0x0-2-[4-( rrolidin-l-yl-acetyl)-pip
erazin-|l-yl]-ethyl}-thiazol- 2=yl -)-=benzam de.
O f-white anorphous solid: clO ([ MtH ~) - Exanpl e

57 57.1 To a stirred, cooled (0 0C) solution of the
1.6 g 3-am nopyrazole in DVF under an argon atnosphere
was added potassiumtert-butylate. After 30 mn.
stirring at 0 OC, ethyl iodoacetate was added in one

N

Thblambét i -ecetizsacid mae mDuIaitfé avithn 1-onethyl-4-6pipemdinet-gs-piperazine

%%C ﬂﬁorg g@%bﬁ&}% 2 E&g %ﬁ%' e ISX\@§ 411 ‘ﬁi‘% glgeetﬁagﬂerazm— 1-yl)-

e>pupeamdured| - -2 toxEte@iyd} - thikve - écyﬂﬂoame& oLghh iyellowvemwrphous solid.

and brine, dried (MSOzO, filtered and
concegﬁ'%@gdﬁ?ghe crude product was purified
bychr omat ogr aphy on silica using a gradient from

cycl ohexane to EtOAc in mnto
L
Z N N/\
(U~
0
S
/
Z=cl
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-yl]-acetyl}-piperazine-1-carboxylic acid tert-butyl ester. White solid. MS
465.1 ((M+H]")
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give 366 ng (3-am no-pyrazol-I-yl) -acetic acid ethyl

ester as viscous yellow oil. 57.2 Using general nethod
WG@200006d178THF | nst ead of DMF as sol vent, PCT/EP2005/013460

(3-am nopyrazol - |-yl)-acetic @&'q et hyl ester was

coupl ed wi th 5-chl orothi ophene-2- carboxylic acid to

gi ve

{3-[(5-chl oro-thi ophene-2-c onyI) am no] - pyrazol -1 -y

| }- acetic acid ethyl es ht yel l ow solid. M

314.0 ([MtH +) 57.3 USsn Ng met hod E,

{3-[(5-chl oro- thlophene car I) am noj -

pyt azol -1-yl }-acetic &ai aFEthyI/;§6er was hydrol yzed
to give {3-[(5-chl orothjophene-g

2- car bonyl ) - anmi no] - py -I-I-yl} a}E‘lc aci d.

O f-white powder. M 2 0 ([MH )57.4 According to
general nethod B, {3- [(; chl or o-t hi ophene- 2- car bonyl) -
am no] -pyrazol -1-yl}-ac®tic acid was reacted with

| - (4-am no- 3-fl uoro-phenyl)- | Hpyridin-2-one (CAS
536747-52-1, prepared according to C. F. Bigge et ah,
pat ent applicati on WO 2003045912) to give

5-chl or o-t hi ophene- 2-car boxylic acid

(542[ n fanatngy- t4- ¢@mplo-32H4plYr [2di4rchlorptbenpoidspinodrthiazalyA-yll-

AERL [‘%‘i}iﬁj‘& %E‘?f’%lfc 2! AU et B Ged® give 4-

ushloego-NHH-(hroxedepipérapiFl- alsetby)l])\tblmol -2-yl]-benzamide. White solid.
{ 9 I ophene- _
2%§%§ 'n P?{glﬁno]-pyrazol-l-yl} -acetic acid (exanple
57.3) was reacted with

| - (N-met hyl - 4- pi peridyl) - pipera ne to give
5- chl oro-t hi ophene-2- car box acid
(1-{2-[4- (] -nmet hyl - pi peri |n 4 <‘- pi perazin-1l-yl]-2-0

xo- et hyl } -

o NH H

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-yl)-acetic acid
(CAS 53934-76-2) to give 4-chlor0—N—[4-(2-pxo-2—{4-[2-(2—0xo-pyrrolidin-1-yl)—‘
acetyl]-piperazin-1-yl}-ethyl)-thiazol-2-yl]-benzamide. ~White solid. MS 490.4
(M+H]) | |
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| H pyrazol -3-yl)-amde. Of-white solid. M 451.3
([ MtH] +) Exanpl e 59 59.1 Using general nethod A, wth

wdbcieawread of DMF as sol vent, (3-am nopyr azobeT/EP30b3/013460

-acetic acid ethyl ester (exanpl6§_57. 1) was coupl ed
with 4- chlorobenzoic acid to give
[ 3- (4-chl oro-benzoyl am no) - pyrazol -1-yl] -acetic acid
ethyl ester. Of-white soli 308.3 QuH +) 59.2
Usi ng general nethod E, ,— N
[ 3- (4- chl or 0- benzoy! ar ni 8o)np arzzl -1-yl] -acetic acid
et hyl ester was hydrol yzeafto id
[ 3- (4-chl oro- benzoykm Ag)-Nwyrazolyl-yl]- acetic acid.
White powder. M5 278.0 ([MH ) g&% According to

0]

general nethod B,
[ 3- (4-chl oro-benzoyl am'- pyr az@j-yl ]- acetic acid
was reacted with
| - (4-am no- 3-1 uoro- pheny®!) -1 H pyri di n- 2-one (CAS
536747-52-1, prepared according to C. F. Bigge et al.,
patent application WD 2003045912) to give
4-chloro-N-(I-{[2-fl uoro-4-(2-o0xo0-2H pyridin-I-yl)-
phenyl car banoyl | - met hyl }-| H pyrazol - 3-yl ) - benzam de.
Whxampdods d. M5 466. 3 ([ M+ H] +) Exanpl e 60 Usi ng
general nethod A wusing THF. instead of DVMF as sol vent,
[ 3=(4&k W N =l s ' Cd -N-
( STEER R AN Ry E Bflap ODME 836hcft accHoro-N
4-[pi(Perochrpipepizive t ak eyt thiagolvZyl]-benzamide (example 54.2) was
4- -. -{2-14-(L.-net 008 i ik e L
ylc)gmp))llg'%g"rngliz Iﬁ%o_rﬁia_c%ﬁi Q@gf@g xég\?/éelt\lh%pg 4 {fbrdbmo acet)il) p1p.erazm 1
| H]p3Hoae ethyd-thidzobaybatrichlero-bedzantide. eAmorphpus wbitg 4alidy
QWH +)

0

Fm

S N
S &Nh

o Br

)

Cl

55.2 To a stirred mixture of 100 mg N-(4-{2-[4-(2-bromo-acetyl)-piperazin-1-yl]-
2-oxo-ethyl}-thiazol-2-yl)-4-chloro-benzamide in 5 ml THF 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 CHCl, to
CH,Cl;/MeOH 955 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]")



10

15

Exanple 6 1 61.1 To a stirred mxture of 2.8 g
3-amno-1,2,4-triazole in 50 M DM, 1.57 g NaH were

webmehys7agilded at 0 OC under an argon at nosphereCT/BP1085/013460

1 hr stirring at 0 C, 3.31 nl ethyliodoacetate were
added. The reaction m xture was Stirred at r.t. over
night. The m xture was dilutgd with water and
extracted with Et QAc and 2/ MeCH 9: 1. The organic
phase was dried (MgSO4 filﬁ red and concentr at ed.
The crude product wass gﬁn by chr omat ography on
silica, using a gradien fr a2 to CH2A 2/ MeOH
9:1 and then crystaldd @wlon onnyclohexane/EtCﬁc to

give 750 ng (3-amno- {[1, 2, 4] §fi -1-yl) -acetic
acid ethyl ester as ite SO|IdH 1.2 Using genera
met hod A, (3-am no-| 4] tri azol - | -acetic acid

ethyl ester was coupl ¢d with

5- chl or ot hi ophene- 2-c8rboxylic acid to give
{3-[(5-chl orot hi ophene-
2-carbonyl)-amno]-[1,2,4]triazol-Il-yl}-acetic acid
ethyl ester. Ofwhite solid. M5 315.1 ([M+H +) 61.3
Usi ng general nethod E,

{éb@WNBQﬂﬁ or o- t hi ophene- 2- car bonyl ) - am no] -

, 2, 4]tr|azoI-I-yI} acetic acid ethyl ester was
q t& o Yee5£§ f\I( 50407208 AR BEREY-piperazin-1-yl}-2-oxo-
2- céﬁbM§§ Y- an éz? Qr{azol 1-vyl )plgggpé yil-2-ox0

acthyl}l-digzo TYll)e41§ enqvgmiqggva@ refatedjvith pyrralidine to give 4-
%E.F)?g 'N]g t{? OQS Qelea Ze@}cglﬂan B.yl- ace;}/l) piperazin-1-yl]-ethyl}-thiazol-

-ch oro-throp e- 2-car
2-yl)-benzamide: Off ‘white amorphous sohd S-476.0-([M+H]%)-

~
S\fN <‘N
O NH d>‘\N
J

Cl

Example 57

57.1 To a stirrgd, 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 H,0. The aqueous phase was - -

extracted with EtOAc. The combined organics were washed with H,O and brine,

dried (MgSO,), filtered and concentrated. The crude product was purified by
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amno]-[1,2,4]triazol-I-yl}-acetic acid was reacted
wth | -(4-am no-3-fluorophenyl)- | Hpyridin-2-one (CAS

wWoh3B6Ade732- 1, prepared according to C. F. Bi ggpCEEPRL005/013460

patent application W 200304591 to give
5- chl or o- t hi ophene- 2- car boxyl i ¢ ‘aci d

| et orBinpBhP pishifs 385 £l ol Uik ABHORE AP kin o
S @iveB66 Mg B78nihof pyiviead] - 1-+)]) -Exediiplid e8] tigemay vipeoesgllow oil.

met hod A, using THF instead of DVWF as sol vent,
{3-[(5-chl orot hi ophene-

2-carbonyl)-amno]-[1I, 2, iazol -1-yl}-acetic acid
(exanpl e 61.3) was reacteqﬁm\h

| - (N- et hyl - 4- pi'peri dyl ) - pi pérazine to give

5-chl or o-t hi ophene- 2- carbo%y%/ id
(1-{2-[4- (1 -nmethyl -pi peridin yl')-pi perazin-1-yl]-2-0
xo-ethyl}- IH[l,2 4]triazol-8-yl)-amde. Of-white

solid. M5 452.3 ([MtH +) Exanple 63 63.1 A solution

of 8.5 g 5-amno-lHtetrazole, 8.8 m nethyl

chl oroacetate and 5.8 g potassi um hydroxide in 100 n

net hanol was heated to refl ux under an argon .
attels phétsesenserl suethpd . rith T8TH msmmftl%M%o%i Wl fpsamino-
Wﬁﬁiﬂﬂgl tlé}l)egretu],— hfcu? USRANSLLN \)M%S CSQ;Q!B& dw{tH Bac}ﬂora—ﬂhﬁ)phene 2-

te sol'i'd filtered off and washed met hanol . :
Twer':qxvlwmétq/\a@e &%b@eﬂﬂ@r@r@mhm@%%bw@ m@d -pyrazol-1-yl}-

SUS PRI th] 4P E\*Ehd%te@maﬁd hegted ot fm@f bux. After 1

h stirring at r ef the m xture mas tered whi | e
hot. The filtratewas concentrated. The reS|due was
recrystallized in 100 M EtOH{fo give 1.8 g of

(5-am no-tetrazol -2-yl)-aceti etd. met hyl ester as
colorless crystalline solid. 63 2 Using general nethod

D, (5-am no-tetrazol-2-yi)-@caiic acid nethyl ester
was g_l

\\o

S
cl

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])
0
rJ\OH
N..

NH
A
Cl



10

15

coupl ed wi th 5-chl orothi ophene-2-carboxylic acid to
gi ve {5-[(5-chl oro-thiophene-

wQ@2mankomyl ) - am no] -tetrazol -2-yl }-aceti c aci dp@EEPR0D5/013460

ester. Wiite solid. M5 302.0 ([K#H] +) 63.3 Using
general nethod F,

{371( 5A@h<bramg~ tei gple em2thoar Bonis- D(5&l’ﬂcm0]thlophene -2- carbonyl) .

tetrazol - acetic. Cld nmet h cted
war e bl S5 S St il b PR o SRS henn)-
53@11ﬂ)7r1<53-210nepK@H&f£67@135mdI Agatéd Lecofdingitgge Bt Bighe et al,

S pettrbaoBeRl GpN e OB SREE i REE ik fprsliphene-2-carboxyiic acid
[ 21 Plﬂﬁ&"o44 (;_ﬁosamﬂzb&rwﬁudylr) phei}l}arbhracy] -aestina) YoMt pyraaol-

andisorrin (SRR EEMT ol on of

| - (4-am no- 3-fl uoro-phenyl)-I H pyri -2-one (CAS
536747- 52-1, prepared according ta C| F. Bigge et ah,
pat ent appli cati on VWO 2003845912 0O mM THF was
treated with 5.8 ni triet(p}\la an@t 3.2 m

tiy

bronpbacetyl brom de. The m Xture was stirred
overnight at r.t., then ain treated with 2.1 ni

br ombacetyl brom de. AfEerzstti rring overnight at r.t.,
the solid was filtered and washed with THF. Then
it was dissolved Il EtQAc MU washed 2x with 100m H
O The organic | ayer N 'Oéed over MgSq 4, filtered
and concentrated to gi .0 g

2- brono-[ 2-fl uoro- 4-¢2- oxo- pyridin-1-yl)-phenyl]-aceta
m de as offwhite solid. M5 325.1 ([MtH +) 64.2 A
suspensi on of 34 ng sodium hydride in 2 mM DWW was
cooled to 0 OC and

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+H]")
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treated portionwi se with 100 ng of
2- hydroxy-3-nitropyridine. The reaction m xture was

waeriosned7d or 30 mn, then treated at 0 0C wi t hrOI/RE2D051013460

2- brono-[ 2- 68 -

fluoro-4-(2-oxo-pyridin-|-yl)- phenyl] acetam de. The
rqgﬁﬁﬁﬂgggn xture was stirred over night at r.t., then
diluted with Et QAc and mashed with water. The organlc

Ia er was drie I red cen ated
JoWies gensd c‘f‘g%ﬁg Ayuvith 'fé%fwt%ﬁ Ogré’%/@g%s iﬂi (3-amino-
( %Jylrziz%ﬁlg@’j acefit adii@nbthpH2Gte?  {SxallplCl 2. NE%395015§1€<1 Owith 4-

[ Dsbfarobmson- 194 dR o8y A3-dt-ablorgPynagmBming - prrezplil-yljgegsic acid

0’%%3>@)é§tbxd'®ff1xbﬂlﬁe soBEEMBBods (@s+&1)") ght yel | ow solid.
+) 64.3 A suspension of 60 ny

[ 2-fl uoro- 4 (2 oxo- pyridin-1-yl)-phenyl]-2-(3-nitro-
2-oxo-pyridin-l-yl)-acetam de ijh 1 m acetic acid was
treated portionw se with 82 gtT™wat ed zi nc powder.
The reaction mxture was stirfed for 3 hrs at r.t. The
solid was filtered off and ped carefully with EtCH
The filtrate was concentrate The crude product was

purified by chromatography S|I|Ua gradient CH2O 2 ->
CH2d 2/ MeOH 95:5) to give B\2- ( 3- am no- 2- oxo-
ryridin-1-yl)-[2- fluorg-2 ox@ pyridin-1-yl)

-phenyl] -acetam de as off- white solid. M5 355.0 ([ M+
H +) 64.4 Using general nethod A,

2-(3-am no- 2-oxo-pyridin-l-yl)-[2-fluoro-4-(2-

oxo0- pyri di n-1- yI) -phenyl] -acetam de was reacted with

g'@m O(?gflépﬁl g%ﬁg t%O%é@L@ (/%y }Iélglggg%'goyt?lgm%o\ﬁ—epyrazol—l-yl ]-acetic
(lac{d ehfl esearowad-Hydrolywed-tp\givedi3r(4-dlorbibenzoylamino)- pyrazol 1-y1]-

ipagetd%l w%a{qﬁgg;m’rp%gldﬁr TS Byéb ([MEP-
rj\OH

N

"N
Q:_J(NH
cr”<:i7/£0

59.3 According to general method B, [3-(4-chloro-benzoylamino)-pyrazol-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 al., patent application WO
2003045912) to give 4-chloro-N-(1-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl]-methyl}-1H-pyrazol-3-yl)-benzamide. White solid. MS 466.3
((M+H]")
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amde. Of-white solid. M5 499.3 ([MH] +) Exanple A
Filmcoated tablets containing the foll ow ng

w0 nyoeehi7esit s can be manufactured in a convent i PCEEP2005/013460
manner: | ngredients Per tablet-Kernel: Conpound of
10.0 200.0 formula (1) ng nmg Mcrocrystalline 23 5
43.5 cellul ose ng ny Lactose hydr ous .0 70.0
Povi done K30 12.5 15.0 ng Sodi um std ch 12.5 17 0

gl ycol ate ng ng Magnesi um sd;ear 4.5 nmg ny
(Kernel Weight) 120.0 350([]\

Example 60

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

NH

Example 61

61.1 To a stirred mixture of 2.8 g 3-amino-1,2,4-triazole in 50 ml DMF, 1.57 g
NaH were slowly added at 0 °C under an argon atmosphere. After 1 hr stirring at 0 -
°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,/MeOH 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 CH;Cl,/MeOH 9:1 and then crystallization from
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20

ng nmg Film Coat: Hydroxypropyl 3.5 7.0 nethyl
cellul ose ng ng Pol yet hyl ene glycol 0.8 1.6 6000 ng ny

wda006/0d6738 2. 6 ng ng | ron oxyde (yellow) 0.8 1.BCTBPI0G5/013460

Titan dioxide 0.8 1.6 ng ng The Active ingredient is
sieved and m xed with mcrocristalline cellul ose and
t f@cl@h&idﬂl@&lt@&c g0 ginel ZH0EGg VB tdmiaos0)2u4] trtaaob1-yl)-acetic acid ethyl

poI Vi n r don in water. Thegranulate is m xed
%“é%%“@%? 5*ch gl ycol ate and nmgesi unst earate and

conpressed to yield kernels of 120 or 350 ng
respectively. The kernels geR |acquered with an
agueous sol ution / suspensionN t he above nenti oned
filmcoat. Exanple B Capsife¥ c & ning the followng
i ngredi ents can be nanufacturedoln,z conventi ona
manner :

61.2 Using general method A, (3-amino-[1,2,4]triazol-1-yl)-acetic acid ethyl ester
was coupled with 5-chlorothiophene-2-carboxylic acid to give {3-[(5-chloro-
thiophene-2-carbonyl)-amino]-[1,2,4]triazol-1-yl}-acetic acid ethyl ester. Off-
white solid. MS 315.1 ((M+H]")

o NN |

| N}?M,—jy—OA
S N 3 )
N\_S

c

61.3 Using general method E, {3-[(5-chloro-thiophene-2-carbonyl)-amino}-
[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 N/\W/OH

NP}

Cl

61.4 According to general method B, {3-[(5-chloro-thiophene-2-carbonyl)-
amino]-[1,2,4]triazol—1—y1}-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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I ngredi ents Per capsul e Conpound of fornmula (1) 25.0
ng Lactose 150.0 ng Maize starch 20.0 ng Talc 5.0 ng

wdb@meoaiTpOonent s are sieved and m xed and fil | eRCT/RP®05/013460

capsul es of size 2. Exanple C I4flection solutions can
have the foll ow ng conposition: Conpound of fornula

(lal., @a&nﬂgpﬂﬂdayeﬂi IW'Dem{).’)(HQBdGD tel @Pve1H0hloravthidplemi2-carboxylic

Aci d nj 0 a

A R R R T B e O NS G DR
of [ 1Pyd | wexizbly B et)eartddy c QIff- waﬂe goiidl. \M4S @734 OiM+H] Bction
(part). The pHis adjusted to 5.0 by Acetic Acid. The
volune is adjusted to 1.0 nl by addition of the

resi dual anmount of wat erN/\Wre\ﬁ,oHutl onis filtered,

filled into vials usipg /&:ﬁNapp opr over age and
sterilized. Exanpl e D %Seft gel at i ul es cont ai ni ng
the foll owi ng i ngreeienf's can be manuta red in a
conventi onal mannewx: Lapsul e contentsﬁ
(@) —
Ci
Example 62

Using general method A, using THF instead of DMF as solvent, {3-[(5-chloro-
thlophene -2-carbonyl)- amlno] [1 2 4]tr1azol 1- yl} acetlc ac1d (example 61.3) was
reacted with 1-(N- methyl 4- p1per1dy1) plperazme to give 5- chloro- 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 ([M+H]")

/\)’O

= (
7

Example 63

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.. The white solid was filtered off and washed with methanol. The
filtrate was ;oncentréted. The residue was suspended in 100 ml EtOH and heated
“to reflux. After 1h stirring at reflux, the mixture was filtered while hot. The filtrate
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Compound of formula (1) 5.0 ng Yell owwax 8.0 ny
Hydr ogenat ed Soya bean oil 8.0 ng Partially

whyasogemat ed plant oils 34.0 ng Soya bean oi | pABPDOFHTI3460

Wei ght of capsul e contents 165.-02rg Gel atin capsul e
Gelatin 75.0 ng dycerol 85 %32.0 ng Karion 83 8.0 ng
( dvag comtdrerajedli Tlanresidox iwde r@rystailipetirion 00 xilditOfekd giwe 1.8 g of

PR i SRR R B e SRR PPl Rl

filled into soft gelatin capsules of appropriate size.
The filled soft gelatin capsuLB%rgnp treated according
to the usual procedures. Exa Sdchet s cont ai ni ng
the fol |l owi ng i ngredi ent sqcanNb¥ manufactured in a
conventional manner: Cbnp d of formula (1) 50.0 ngy
Lact ose, fine powder 1015. 0 ngy

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
(IM+H]") - '

N’/N\ ‘
,N/)/O
.)=N _ AN
N (@)
H

CI X

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 application WO 2003045912) to give 5-chloro-thiophene-2-carboxylic
acid (2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-methyl}-2H-
tetrazol-5-yl)-amide. Off-white solid. MS 474.3 ([M+H]")

w
/
Z\Z’
O¥
-
? ZT

Cl Xy
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Mcrocristalline cellulose (AVI CELPH 102) 1400.0 ng
Sodi um car boxynet hyl cellulose 14.0 ng

w@dogw6a1ys pyrrol i don K 30 10. 0 ng Magnesi unst eBCEER2005/013460

10.0 ng Flavoring additiyes 1.0.y The active
ingredient is mxed wth |lactose, mcrocristalline
Celdabipds€4 and sodi um car boxynet hyl cel | ul ose and
granulated with a mxture of polyvinylpyrrolidon i n

granul ate js mxed t h .magnesi unst ear a _

arb 1 h‘éS&PH%L?E 1nG-2mmor3- Oe%rOa#eanDrlﬁg@mﬁtno2 “one (CAS 536747-

sagphgt %r@d H&oram aPeuBidse &falf myi #plikdtion WO 2003045912)
N(Ra (D wherein Ra

-R 0
sm<h:§/5(9 ]grwa@lctr@t M% g132rmli glqﬂwlammﬁzan%ﬁ@r@# pregpacetyl

i Sbr@frﬁclle OrheRh&i e WtureSads dtiREY bv@Rdhhat &l QREYAgaRelr &ifed with
optional ly substituted by one or nore substituents

i ik pdaemeREtE direptds Attt gYsnisht ainst-sihe igfidme filtered

¥ kyd “a@dedh@itﬁgﬁ% AMdn RO%rad disddiVdd 1INBICRLOM Y waled 2x with

heteroc d said aryl, heteroaryl and
I—Y Oy The organic lg/yer was dried ove¥ MgSOy, filtered and concentrated to .

give 30 g 2—bromo-[2—ﬂuoro-4—(2—oxo—pyr1dm-1-y1)-pheny1]—acetam1de 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 (MgSOy,), filtered and concentrated. The crude product was
purified by chromatography (silica gel, gradient CH,Cl, -> CH,Cl,/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]")

a
™ 9 "
N N\/U\N 0o
Il H
0] F

o]
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het erocycl yl being optionally substituted by one or

nore substituents independently selected fromthe
w@radpecrensi sting of G -6 al kyl, C2-6 al kenyl , pPCREB2005/013460

al kynyl, G -6 al koxy, hal ogen, cyano, nitro, am no,

rmnoor di-Q -6 al kyl substituted am no, hydroxy,

" S B e AR PR € i
aI Z(yicsptnﬁdmyl -yl)@cet@rnaldqyll Isoil facem,cl acidOwastredtkd/ pbhlounWlse with 82
o Chi t% 21P%§Pwder e & refl?tlon glxtgrcfa\,%sy stlrreltjib%t ! t%t egr t. The

am nosu
alsbyﬁ mesﬂltdmd edf antdnoashedf o:nyfu,llyawmthotEeOHr tT\be filtrate was

baPRe Rt bt R RioBtlen T R RS Rpien

arcHE; - @Qﬁmﬁﬂem% 3)he gnvet390@gr2 (&tnmrter—Mo@yntiimey-yl)-[Z—

ndfisraes Eroro paRRkER P Eeskbam B B0 B PR "ot 250

O({IGIM]R)/I and Ais a bond, -O or G- aI kyl ene
wherein one -CH 2- is opti.onaIAIy replaced with a

car bonyl group, and/or another -CH 2- is optionally .
replaced with -NR f-, andRb3 is am n0/6p| onal Iy nono-
or di-substituted by ubst | t ue L ndependent |y

sel ected fromthe grolip aons st| @i -6 al kyl, C2-
al kenyl and C -6 Izﬁ Nor Rp
C -7 cycl oal kyl or et ocycl W,

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 5-chloro-thiophene-2-carboxylic acid (1-{[2-fluoro-4-(2-
oxo-pyridin-1-yl)-phenyl-carbamoyl]-methyl}-2-oxo0-1,2-dihydro-pyridin-3-yl)-
amide. Off-white solid. MS 499.3 ([M+H]™")

B "
N\/U\N o
N H
H (0] F

Cl



heteroaryl, C - cycloal kyl and heterocyclyl being
optionally substituted by one or nore substituents

w0 nibepestdent |y sel ected fromthe group consi stP@OOEPI005/013460
Cl-6 al kyl, C2-6 al kenyl, C2-6_§Ekynyl, G - al koxy,
hal ogen, cyano, nitro, am no, noho- or di-C 1-6 al kyl
S Xg&ﬂhg%ed am no, hydroxy, hydroxy G - alkyl,
am noear onyl, mono- or di-C -6 al kyl substituted
am nocar bonyl, halo G -6 alkyl, C - alkylsulfonyl,

CiEilén aaked tablktsicoytajnigg the falldwing higoedients pan @i ménwthdtytedina

mono- or di-C - alkyl substituted amno Q- 6 al kyl, .
aﬁ?ﬂ%%h??%ﬁ?‘“%ﬁd nono- or di-Q 6 alkyl substituted

am no sul fonyl, and one or two carbon atons of said

aryl, het er dagretlient83- -cycl oal kyl and Ret er ocycl yl

bei ng optionally replaced m& ! carbonyl group; Rc is
het eroaryl optionally subst It ut ed by one or nore

subst i t uent Xermelependent |y sel ected fromthe group

consi sting hal ogen and Cl1-6 al kyl one or two

car bon atongi%ﬁp%ﬁﬁ éﬁheteroaryl bei ng optionally 2000

r dptraded)wi t h- a carbonyl greagp; Rd is aryl, niget er oaryl

o e Y S YL PV e o 53
meelénlssebsti t uent s i ndependentg y sel ected fromgthe
o, onsL S0 AlBLotET S8 g L8 o
ring; mg mg
Povidone K30 12.5 15.0
‘ mg © mg-
Sodium starch 12.5 : 17.0
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 oxyde (yellow) 0.8 1.6
mg mg
Titan dioxide 0.8 1.6
mg mg

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

mixture is granulated with a solution of polyvinylpyrrolidon in water. The
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Re is hydrogen or G- alkyl; R is hydrogen or G -
al kyl ; and prodrugs and pharnaceutically accept abl e

we aobeed7mer eof ; wherein the term"aryl"™ neans BCPREIWY$/013460

or a naphthyl group; the ternt"h%terocyclyl" nmeans
non-aronati c nono- or cycllc radicals of three to

e

it %%%é?é‘?teﬁd%%%ﬁ%% S T L
i rabe@eafssefdtoryudl]l ber2¥ls of 2O ore3plinng regperqtlmgly alonkerhds ag C,

ter r | ‘

tquete 8‘? a&%%ét}{g sohﬂt%gtr}gé ngpeﬁ? 88%¥ﬁle B\ g% rélghtqyrf;eld ffim coat.

aronatlc ring containing one, or three ring
héxempkt®s sel ected from N, Cz and S, the renmmining
ring atoms being C, with the understanding that the
a
e g e R B el i m
1, conprational rRenmemd R , together with the nitrogen atom
to which they are attached, form heterocycl yl - A-Rb3,

aid heterocyclyl is optionally su | d . by
mh ‘32% %r C alkyl, and A and R 3are as dE&%ﬁ Hh?n
cIalntl 3. The conpounds according to claim 2,
foramelp 6y cl yl - A-Rb3 is pi perazi A24- PE or
piper|d|n 1-yl, said piperazin-1-yl or piperidin-1-yl

bgi,P@se 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 q.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.



bonded to -A-Rb3 at 4-position. 4. The conpounds
according to any one of clains 2 to 3, wherein Ais a
whood0&a778 CH 2-C(O -. 5. The conmpounds accor di PQI/EP20851§13460
one of claims 2 to 4, wherein R/ s heterocyclyl
optionally substituted by one or nore substituents
idqggrggﬂgq?nt |y selected fromthe group consisting
-6 al kyl, G- al koxy, am no, nono- or di-Cl-6
al kyl substituted am no, - hydroxy, hydroxy G- al kyl,
aﬁp%édaﬁﬂb eappiles eanvpiningrthe fallowingsngredigntssan e imapuéigtured in a -
api ‘ alo ' Cl-6 al kyl, C - alkylsulfonyl,
Cgb%wgﬁélgﬁswu%npfﬁyl Q 6 al kylthio, and one or two
carbon atons of said heterocyclyl being optionally
r EBPREREPITth a carbonyl group. 6. The compounds
according to any one of clainms 2 to 5, wherein R3 1is
PCReIPotnAYK forRld @) i di nyl, norpholinyl, pipepgzinyl or
thiazolidinyl, said heterocyclyls being optionally
substituted by one or nore substituents independently
sEFEY Wd@Xfrom t he group consisting OFCl-6 &P[8, G -6
al koxy, am no, nono- or di-C -6 al kyl substituted
amyag;gehytédsegéjbeaudﬂoxy G- alkyl, aninocagbayl,
mono- or di-CG - alkyl substituted am nocarbonyl, halo
1 - 6. al , G - | kyl.sul fonyl, G -6 al kylsulfinyl,
gfgglag}' Eﬁ?ﬁ?’&?e%&ﬂﬂl%ﬁ@ or twocarbon at on51'54o¢ M&ai d
het erocycl yl s being optionally replaced with a
c8oydsedh ofr oup. 110.0 mg

Weight of capsule contents 165.0 mg

Gelatin capsule

Gelatin 75.0 mg

Glycerol 85 % 32.0 mg

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

Iron oxide yellow 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.



7. The conpounds according to claim1, wherein Ra is

hydrogen or C -6 alkyl, and Rb is Rbl -Rb2, wherein
wobdocaed78Rb2 are as defined in claiml. 8. ThePCT/EP2005/013460

conmpounds according to claim?7,_ -gherein Ra is

hydrogen. 9. The conpounds according to any one of
C@Q%g?kagand 8, wherein Rbl isphenyloptionally
susbtituted by one or nore same or different hal ogen
~atons. 10. The conpounds according to any one of _

cSa¢hets cpniaming thedellowing imgrediestschmbe opneéyﬁu.redlill. a cppgentional

copeupds according to any one of clainms 7 to 10,

wherein Rb2 is aryl, heteroaryl ..o r heterocyclyl,

said aryl, heteroaryl and heterocyclyl bein

oStoneprainidyof derpaitla {lbt ed by one or nore subsﬁ&@@&hts

i ndependently selected fromthe group consisting of

Cla&o@d, Kyt polvlignyl . Gi-6 al kylsul finyl, G 1§50m

alkylthio,"amno G -6 alkyl, nono- or di-Q -6 aléyl

substituted amno G -6 al kyl, am nosul fonyl and nono-

oMigracpstaling|cglylose JAVICEL P édm&}n' no sul f onyl400dh@gone

or two carbon atonms of said aryl, heteroaryl and

hebanes Yabytynk@hfl GelfRbdeonal Iy repl aced wit iy angar bonyl
group. 12. The conpounds according to any one of

cl aj ns to 11, erein Ris heteroaryl orheterocyclyl
hé)\‘?th’@“YgPYPi Oﬂ%er ni t rogen at om bonded 11%6?-‘\“3 ,
sai d heteroaryl and heterocyclyl being optionally

S Wipinie$iUine@adaye one or 10.0 mg

Flavoring additives . 1.0mg

The active ingredient is mixed with lactose, microcristalline cellulose and sodium
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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nore substituents independently selected fromthe
group consisting of G -6 alkylsulfonyl, C-6

w@bdoghsarrd i nyl , G - al kylthio, am no G -6 al kyPCT/EPI905/013460

or di- Cl-6 alkyl substituted amgyo G -6 al kyl

am nosul fonyl and nono- or di-Q""6 al kyl substituted
am no sul fonyl, and one or émgngarbon atons of said
het eroaryl and heterocyclyl ig optionally repl aced
with a carbonyl group. 13. The conpounds according to
any one of cl ai nsl.1Compb2pdwwiloemnnlaRE) i s hydrogen. 14.
The conpounds according to any one of clains 1 to 13,

wher ei n Rc it RiazQlvd RYraz Neyaaol vl

tetrazol yl g§ﬁ€§$f§%%§ﬁgfggz é5§% %gﬁhs according to
any one of clainms 1to 14, wherein Rd is phenyl or
thienyl, said phenyl and thiBnyl optionally being
substituted by one or nore substituents independently
select@%%g%fnwthe group consisting of hal ogen, G -

al kyl and G -6 al koxy. 16. The conpounds according to
any one of claims 1to 15, wherein R is chlorophenyl or
chi or otlhi éalydregen orfa-s@dfbound according to claim 1,
whi ch is 5-chl oro-thiophene-2- carboxylic acid

(1-{[2-#Y4 uoRD-#=(he@%Q- 2H pyridin-1-yl)-

phenyl car banmoyl ] -methyl }-1H[I, 2, 4] triazol -3-yl)-am de
. 18. A prggess for the manufacture of conpqunds . of
formula (1§ &@eﬂpahﬁﬁrqaangqaﬁ%ﬁy andhstesppgl bjng optionally

substituted by one or more substituents independently selected from:-
the group 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 C,.¢ alkyl, Cy6
- alkenyl, Cy.¢ alkynyl, C,_¢ alkoxy, halogen, cyano, nitro, amino, mono-

or di-C ¢ alkyl substituted amino, hydroxy, hydroxy C,.¢ alkyl,
aminocarbonyl, mono- or di-C,.¢ alkyl substituted aminocarbonyl, halo
Cy-¢ alkyl, C,.¢ alkylsulfonyl, C,.¢ alkylsulfinyl, C,_¢ alkylthio, amino C,.s
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 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-Rb3, wherein said heterocyclyl is optionally substituted
by halogen or C,_ alkyl, and

A is abond, -O- or C,¢ alkylene wherein one —CH,- is optionally
replaced with a carbonyl group, and/or another —-CHs- is optionally
replaced with -NR-, and
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i-a) converting conpound XXIII t o conmpound XXV by
saponi fication, and i-b) couppling conmpound XXIV with

wamooansdTes HN(R a) (Rb) to obtain conmpound XXVorPE1/EP2005/013460

reacting conmpound XXl Il wth arJSﬁrJi line H\(R a) (Rb) to
obt ai n conmpound XXV, wherein both X and Y are CH or

bot h X angusY. . . X 9 nd ¥ i s € [ I

or ethyl gn 9@}%}%2‘@?’3 (rel@égr (gégfu ?%te e|drF1g 8 Sg})gr.{nﬁ&gm

19. Conpoimttperntendy délerged Homrilie gfouplcansiging of C1.3 alkyh Ens

manuf actur'ﬁ(gh Y8 Progsss agcording to claim18. 20.
compési t1ohs

Phar maceuf c& conprising a conpound
according to any of clains 1-17 and a pharnmaceutically

accept abl &"eiseiypiteteroargll C; Ttwslaatiybouheteroaydtrsdidragylt o

any of clai - f i . .
o0t LBt S i AAELAREH ARy s
cl ai ms 1- by ohepr u®ee substituents pedapendentlyiselectedifyemeahe group

are assoctSRuior ot A Bhg RS Bupth EREARG g A den.

of conpoungsoaoitey dnip, noomenpr di-Ceb alkptsubstittefl @mindydydroxy,

preparati %er%fxy Ci alkyl, aminocarbonyl, mono- or di-C.¢ alkyl substituted
aminocarbonyl, halo Cl_s alkyl, C,.¢ alkylsulfonyl, C,.¢ alkylsulfinyl, C,.
alkylthio, amino C;.¢ alkyl, mono- or di-C,.¢ alkyl substituted amino C;.
s alkyl, aminosulfonyl and mono- or di-C, g alkyl substituted amino
cycloalkyl and heterocyclyl being optionally replaced with a carbonyl

group;

R is heteroaryl optionally substituted by one or more substituents
independently selected from the group consisting of halogen and C, 5
alkyl and one or two carbon atoms of said heteroaryl being optionally

replaced with a carbonyl group;

R s aryl, heteroaryl or heterocyclyl, said aryl, heteroaryl and heterocyclyl
optionally being substituted by one or more substituents independently
selected from the group consisting of hélogen, C,.6 alkyl and C,¢ alkoxy,
and the aryl may be fused to a heterocyclyl ring;

R  is hydrogen or C,¢ alkyl;

R"  is hydrogen or C, alkyl;

and prodrugs and pharmaceutically acceptable salts thereof;
wherein

the term “aryl” 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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medi canments for the therapeutic and/or prophylactic
treatnment of diseases which are associated with the

weomgubars on factor Xa. 24. The use accordi ng POI/EPBNFV13460

23, wherein the disease is throgﬁ’gti c di sorders,
arterial thronbosis, venous thrombosis, deep vein

t hronb SIS er'p er rte Qccl usi v di sea

unst aBFEES 8% §C?r (03 W Srcf‘eanr1 Imute%efrgrro c ?gonf)ethe |
coronq@%agﬁﬁ?{d %ﬁg@%ﬁ @ul monary enbolism stroke
due to atri %brlllatlon i nfl ammat i on,

arterioscl er05| S, acute vessel closure assogc W th ‘
t hr onisBe farme 'hetgeragyly meansesoBAeslig or ‘%}ﬁYfi\lé ractlﬁiﬁE? to h%rmg
The i ny&at haAndst lgh%f @ﬂ%@ﬁf&h@rﬁ@ﬁ:bﬁﬁﬂnn édd, twedllorthe ring:
with reference to the new conpounds, in ernedi at es,

nedi cdietsipatomyg §@gctgh@oml$@ saikS, the remaining ring atoms being C,
with the understanding that the attachment point of the heteroaryl radical

will be on an aromatic ring.

2. The compounds according to claim 1, wherein R* and R, together with the
nitrogen atom to which they are attached, form heterocyclyl-A-R”, wherein
said heterocyclyl is optionally substituted by halogen or C,.¢ 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-yl.or 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 —-CH,-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-C, ¢ alkyl substituted amino, hydroxy, hydroxy C,.¢
alkyl, aminocarbonyl, mono- or di-C,_¢ alkyl substituted aminocarbonyl, halo
Cy. alkyl, C,_¢ alkylsulfonyl, C,. alkylsulfinyl, C, ¢ alkylthio, and one or two

carbon atoms of said heterocyclyl being optionally replaced with a carbonyl

group.

6.  The compounds according to any one of claims 2 to 5, wherein R is
piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl 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 C,¢
alkyl, aminocarbonyl, mono- or di-C, alkyl substituted aminocarbonyl, halo
Cy alkyl, C,s alkylsulfonyl, C;.s alkylsulﬁnyl, C, ¢ alkylthio, and one or two
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carbon atoms of said heterocyclyls being optionally replaced with a carbonyl

group.

The compounds according to claim 1, wheréin R? is hydrogen or C,_ alkyl,

7.
and RPis Rbl-sz, wherein R® and R are as defined in claim 1.

8. The compounds according to claim 7, wherein R* is hydrogen.

9.  The compounds according to any one of claims 7 and 8, wherein R
isphenyloptionally susbtituted by one or more same or different halogen
atoms.

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 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 C,.¢ alkylsulfonyl, C,_¢ alkylsulfinyl, C,_¢
alkylthio, amino C, alkyl, mono- or di-C, ¢ alkyl substituted amino C,4
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 indeperidently selected from the group consisting of C, ¢
alkylsulfonyl, C,_¢ alkylsulfinyl, C,¢ alkylthio, amino C,.¢ alkyl, mono- or di-
Ci-¢ alkyl substituted amino C,.¢ alkyl, aminosulfonyl and mono- or di-C, ¢
alkyl substituted amino sulfonyl, 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 R%is
phenyl or thienyl, said phenyl and thienyl optionally being substituted by
one or more substituents independently selected from the group consisting

of halogen, Cy. alkyl and Cy.¢ alkoxy.

The compounds according to any one of claims 1 to 15, wherein R%is

chlorophenyl or chlorothieny.

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

carboxylic acid (1-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-

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

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

claim 1, comprising

i-a). converting compound XXIII

X”Y\}\l/ﬁ,/o.
>=N J R’
HN

R">=O XXl

to compound XXIV

x”Y‘;ﬁ’\”,OH
=
HN

d>= ° xxv

R
by saponification, and -

-1-b) couppling compound XXIV with an amine HN(R*)R") .
to obtain compound XXV

Y
X7 ‘}\l N(R2)(R)
=T
HN
-

R XXV



10

15

20

25

WO 2006/066778 PCT/EP2005/013460

19.

20.

21.

22.

23.

24,

25.

-84 -

or -

ii) reacting compound_XXIH with an aniline HN(R“)(R"_) to obtain

compound XXV,

wherein both X and Y are CH or bothXand Yare Nor XisNand Y is
CH, R’ is methyl 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.

The invention as hereinbefore defined, particularly with reference to the

new compounds, intermediates, medicaments, uses and processes.

* o



