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Novel he'teroagxlacetamides

The invention is concerned with novel heteroarylacetamides of formula (I),

RY-C(O)-N(R®)-R*-CH,-C(O)-N(R*)(R®)

(I)
5 whérei_n
R* is hydrogen or Cy. 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

10 thegroup consisting of C,.¢'alkyl and halogen, and

R is aryl, heteroaryl or heterocyclyl, said aryl, heteroaryl and
heterocyclyl being optionally substituted by one or more substituents
independently selected from the group consisting of C,.¢ alkyl, C6
alkenyl, C,.¢ alkynyl, C,_¢ alkoxy, halogen, cyano, nitro, amino, mono-

15 or di-C,.¢ alkyl substituted amino, hydroxy, hydroxy C,.¢ alkyl,
aminocarbonyl, mono- or di-C, ¢ alkyl substituted aminocarbonyl, halo
C1.6 alkyl, C, alkylsulfonyl, C,_¢ 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,

20 and one or two carbon atoms of said aryl, heteroaryl and heterocyclyl
being optionally replaced with a carbonyl group; or

R? and R, together with the nitrogen atom to which they are attached, form

heterocyclyl-A-R®, wherein said heterocyclyl is optionally substituted
bY halogen or C1_5 alkyl, and

YN/1.9.2005
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N
A is a bond, -O- or C,_g alkylene wherein one —CH;- is optionally

replaced with a carbonyl group, and/or another ~CH,- is optionally
replaced with —NRf-,. and

- RPis amino optionally mono- or di-substituted by a substituent

independently selected from the group consisting of C;.¢ alkyl, Cy.6
alkenyl and C,_¢ alkynyl, or

R is aryl, heteroaryl, Cs.7 cycloalkyl or heterocyclyl, said aryl,
heteroaryl, Cs.; cycloalkyl and heterocyclyl being optionally substituted
by one or more substituents independently selected from the group
consisting of C,.¢ alkyl, C, ¢ alkenyl, C,.¢ alkynyl, C,. alkoxy, halogen,
cyano, nitro, amino, mono- or di-C;_s alkyl substituted amino, hydroxy,
hydroxy C, alkyl, aminocarbonyl, mono- or di-C,.¢ alkyl substituted
aminocarbonyl, halo C,_4 alkyl, C; alkylsulfonyl, C,_s alkylsultinyl, C;.¢
alkylthio, amino C,.¢ alkyl; mono- or di-Cy_¢ alkyl substituted amino C;_-
s alkyl, aminosulfonyl aﬁd mono- or di-C;.¢ alkyl substituted amino
sulfonyl, and one or two carbon atoms of said aryl, heteroaryl, Cs.;

cycloalkyl and heterocyclyl being optionally replaced with a carbonyl

group;

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

replaced with a carbonyl group;

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

is hydrogen or C, ¢ alkyl;

is hydrogen or C, . alkyl;

and prodrugs and pharmaceutically acceptable salts thereof.
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Further, the invention is concerned with a process for the manufacture of the above -
compounds; pharmaceutical preparations which contain such compounds as well

as the use of these compounds for the production of pharmaceutical preparations. - .

The compounds of formula (I) are active compounds and inhibit the coagulation -
factor Xa. These compounds consequently influence blood coagulation. They
therefore inhibit the formation of thrombi and can be used for the treatment

and/or prevention of thrombotic disorders, such as amongst others, arterial and
venous thrombosis, deep vein thrombosts, péripheral arterial occlusive disease
(PAOD), unstable angina pectoris, myocardial infarction, cofonary artery disease,
pulmonary embolism, stroke (cerebral thrombosis) due to atrial fibrillation,
inflammation and arteriosclerosis. They have potentially benefit in the treatment of
acute vessel closure associated with thromb(jlytié therapy and restenosis, e.g. after
transluminal éoronary angidplasty (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 term “C,.¢ alkyl”, alone or in combination with other groups, means a
branched or straight-chain monovalent alkyl radical, having one to six carbon
atoms. This term is further exemplified by such radicals as methyl, ethyl, n-propyl,
isopropyl, n-butyl, s-butyl, t-butyl. C,_ alkyl is more preferred.

5 The term “Cy.¢ alkylene” means a linear saturated divalent hydrocarbon radical of ©

one to six carbon atoms or a brancheéd saturated divalent hydrocarbon radical of
three to six carbon atoms, e.g., methylene, ethylene, 2,2-dimethylethylene,

propylene, 2-methylpropylene, butylene, pentylene.

The term™halo C,_¢ alkyl” means.CI_ﬁ alkyl substituted by one or more same or
10 different halogen atoms independently selected from the group consisting of

chlorine, fluorine and bromine. CFj is preferred.

The term “Cs_y cycloalkyl”, alone or in combination with other groups, means a

saturated monovalent cyclic hydrocarbon radical of three to seven ring carbons,

e.g., cyclopropyl, cyclobutyl, cyclohexyl.

15 The term “C,.¢ alkoxy”, alone or in combination with other groups, means the
group R’-O-, wherein R’ 1s 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.

20 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.

25 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 1s an integer

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

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

30 monocyclic or bicyclic radical of 5 to 12 ring atoms having at least one aromatic
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ring containing one, two, or three ring heteroatoms selected from N, O, and S, the
remaining ring atoms being C, with the understanding that the attachment point of

the heteroaryl radical will be on an aromatic ring.

The term “moho-Cl-ﬁ alkyl substituted amino” and “di-C,_¢ alkyl substituted
5 amino’, alone or combination with other groups, mean -NHR and —-NRR’

respectively, in which R and R’ are the same or different C, ¢ alkyl.

Preferred radicals for the chemical groups whose definitions are given above are

those specifically exemplified in Examples.

- Compounds of formula (I) can form pharmaceutically acceptable acid addition
10 . salts. Examples of such pharmaceutically acceptable salts are salts of compounds of
formula (I) with physiologically compatible mineral acids, such as hydrochloric ‘
acid, sulphuric acid, sulphurous acid or phosphoric acid; or with organic acids,
~such as methanesulphonic acid, p-toluenesulphonic acid, acetic acid, lactic acid,
trifluoroacetic acid, citric acid, fumaric acid, maleic acid, tartaric acid, succinic acid
15 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

20 described above are preferred.

"Optional” or "optionally" means that the subsequently 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

25 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
30 neither biologically nor otherwise undesirable, and includes excipient that is
acceptable for veterinary use as well as human pharmaceutical use. A
| "pharrnaceutically acceptable excipient” as used in the specification and claims

includes both one and more than one such excipient.
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Compounds that have the same molecular Formula but differ in the nature or
sequence of bonding of their atoms or the arrangement of their atoms in space are
termed "isomers." Isomers that differ in the arrangement of their atoms in space
are termed "stereoisomers’. Stereoisomers that are not mirror images of one
5 - another are termed "diastereomers" and those that are non-superimposable mirror

images of each other are termed "enantiomers". When a compound has an
asymmetric center, for example, if a carbon atom is bonded to four different
groups, a pair of enantiomers is possible. An enantiomer can be characterized by
the absolute configuration of its asymmetric center and is described by the R- and

10 S-sequencing rules of Cahn, Ingold and Prelog, or by the manner in which the
molecule rotates the plane of polarized light and designated as dextrorotatory or
levorotatory (i.e., as (+) or (-)-isomers respectively). A chiral compound can exist
as either individual enantiomer or as a mixture thereof. A mixture containing equal

proportions of the enantiomers is called a "racemic mixture".

15 The compoundé of formula (I) can possess one or more asyrhmetric 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 1n the art (see

20 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.

1) A preferred compound of the invention is a compound of Formula (I)

25 wherein R®* and Rb, 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

30 substituents independently selected from the group consisting of halogen and C,.¢
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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A is preferably a bond or C,.¢ alkylene wherein one —CH,- is optionally replaced

with a carbonyl group, and/or another ~CH,- is optionally replaced with -NR'-; in

which R’ is hydrogen or C,_¢ alkyl. A is more preferably a bond, methylene,
“ethylene, —~CH,-C(O)-, -C(O)-CH;- or -C(O)-, especially a bond or —CH,-C(O)-..

5  R®is prefer‘ably heterocyclyl optionally é@bétitﬁted by one or more substitueﬁts |
independently selected from the group consisting of C,.¢ alkyl, Ci.¢ alkoxy, amino,
mono- or di-C, ¢ alkyl substituted amino, hydroxy, hydroxy C,_¢ alkyl,
aminocarbonyl, Mono- or di-Ci.¢ alkyl substituted aminocarbonyl, halo C;_¢ alkyl,
C..¢ alkylsulfonyl, C;_¢ alkylsulfinyl, C,_¢ alkylthio, and one or two carbon atoms of

10 said heterocyclyl bemg optlonally replaced with a carbonyl group. Heterocyclyl for -
R is preferably one having a nitrogen as a ring member atom, such as piperidinyl,
pyrrohdmyl, morpholinyl, piperazinyl or thiazolidinyl, said heterocyclyl group

- being optionally substituted by one or more subsﬁtuénts, preferably one substituent
mdependently selected from the group c0n51st1ng of C1s alkyl, Cy.¢ alkoxy, amlno,

15 mono- or di-C,_¢ alkyl substituted amino, hydroxy, hydroxy C,_s alkyl, '
aminocarbonyl, mono- or di-C, ¢ alkyl substituted aminocarbonyl, halo C;_¢ alkyl,
C,.s 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
20 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 C,_¢ alkyl, and R® is RPLR"% wherein R®! and R are as
defined before.

25 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 Cy¢ alkyl and halogen, preferably optionally substituted by one
halogen atom. R°' is more preferably phenyl optlonally susbtituted by one or more

30 same Or dlfferent 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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one or more substituents, preferably one substituent independently selected from

the group consisting of Cy.¢ alkylsulfonyl, C, ¢ alkylsulfinyl, C,.¢ alkylthio, amino

C.6 alkyl, mono- or di-C,_¢ alkyl substituted amino C,_g alkyl, aminosulfonyl, .
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. | ‘ |

A preferred aryl for R*® is phenyl optionally substituted by one substituent selected
from the group consisting of C,_¢ alkylsulfonyl, aminosulfonyl and mono- or di-C;. .

s alkyl substituted amino sulfonyl.

R"? is more preferably heteroaryl or heterocyclyl having a ring member nitrogen

atom bonded to R®!, said heteroarjrl 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,;_g alkyl, mono- or di-
C,.s alkyl substituted amino C,_¢ alkyl, aminosulfonyl and mono- or di-C; 4 alkyl:

“substituted amino sulfonyl, and one or two carbon atoms of said heteroaryl and

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;¢ 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

1s 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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1ii) - Another preferred compound.of the invention is a compound of Formula (I)

wherein R° is hydrogen.

iv) ‘Another preferred éompound of the invention is a compound of Formula (I)
Wherem R is mono cyclic heteroaryl having a nitrogen atom and/or a sulphur atom
as a ring member atom such as thiazolyl, pyrazolyl, triazolyl, tetrazolyl pyridonyl.

Triazolyl is especially preferred.

v)  Another preferred compound of the invention is a compound of Formula (I)

~ wherein R% is aryl, preferably phenyl, or heteroaryl, preferably thienyl, pyridyl or

indolyl, especially thienyl, said aryl and heteroaryl being optionally substituted by
one or more substituents, preferably one substituent, independently selected from

the group consisting of halogen, C;_¢ alkyl and C, ¢ alkoxy.

A preferred aryl for R is phenyl substituted by one halogen atom such as fluorine,

bromine, chlorine, preferably chlorine. 4-chlorophenyl is especially preferred.

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-oxo0-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)-be‘nzamide,

4-Chloro-{4-[2 (4 -cyclopentyl-piperazin-1-yl)-2-oxo-ethyl]-thiazol-2-yl}-
benzamide,
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4-Chloro-N-(4-{2-[4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazin-1-yl]-2-0xo-
ethyl}—thiazol-2-yl)-benzamide,

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

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

4-Chloro-N-[4-(2-{4-[(1-methyl-piperidin-4-ylcarbamoyl)-methyl]- plperazm 1-
yl}-2-oxo-ethyl)-thiazol-2-yl] benzamlde

4-Chloro-N-[4-(2-{4-[( 1-methyl-piperidin-4-ylcarb amoyl) -methyl]-piperazin-1-
yl}-2-ox0-ethyl)-thiazol-2-yl|-benzamide,

4-Chloro-N-[4-(2-ox0-2-{4-[2- (2-ox0—pjrrrolidin— 1-yl)-acetyl|-piperazin-1-yl}-
ethyl)-thiazol-2-yl|-benzamide,

3-Fluoro-4-methoxy-(4-{2-o0x0-2-[4-(2-0x0-2-pyrrolidin- 1-yl-ethyl)-piperazin-1-
yl]-ethyl}-thiazol-2-yl)-benzamide,

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

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

5-Chloro-thiophene-2-carboxylic acid (4-{2-o0x0-2-[4-(2-0x0-2-pyrrolidin-1-yl-
ethyl)-piperazin-1-yl}-ethyl}-thiazol-2-yl)-amide,

5-Chloro-thiophene-2-carboxylic acid (4-{2-o0x0-2-[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-ox0-2-[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- pyrldlne -2-carboxylic acid (4-{2-o0x0-2-[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-ox0-ethyl)-thiazol-2-yl]-benzamide,

4—Chloro; [4-(2-{4-[2-( (R)-2-hyd'roxyrnethyl-pyrrolidin— 1-yl)-2-oxo0-ethyl]-
piperazin-1-yl}-2-oxo-ethyl)-thiazol-2-yl]-benzamide,

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



10

15

20

25

30

35

40

45

50

WO 2006/066778

CA 02591117 2007-06-19
PCT/EP2005/013460
- 11 -

4-Chloro-[4-(2-{4-[2-(2,2-dimethyl- fhiazolidin-3-yl)—2-6x0-ethyl];piperazin-l-
yl}-2-ox0-ethyl)-thiazol-2-yl] benzamlde, .

4- Chloro N- (4-{[2-fluoro-4- (2 -0XO- 2H pyrldm 1-y1)- phenylcarbamoyl] methyl}

thiazol-2-yl) -benzamide,

4-Chloro-N-(4-1 [2-ﬂuoro-4-(2-oxo-2H-pyridin- 1-yl)-phenylcarbamoyl]-methyl} -
thiazol-2-yl)-benzamide,

N—{4- [( 2'.-tert—Butylsulfarnoyl-3-ﬂuor"o—biphenyl-él—ylcarb amoyl)-methyl]-thiazol-
2-yl}-4-chloro-benzamide,

(S)-1-[2-(4-{2-[2-(4- Chloro-benzoylarmno) -thiazol-4-yl]- acetyl} plperazm 1-yl)-
acetyl]-pyrrolidine-2- carboxyhc acid dlmethylamlde,

4—Chloro—N-{ 4-[(3-fluoro-2'-sulfamoyl-biphenyl-4-ylcarbamoyl)-methyl | -thiazol-
2-yl}-benzamide,

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

Benzo[1,3]dioxole-5-carb oxyli;é acid (4-{2-ox0-2- [4-'('2'-0x0--2‘-'-pyrr0‘li:d'i1*1:- 1-y1-
ethyl)-piperazin-1-yl]-ethyl}-thiazol-2-yl)-amide, |

5-Methyl-thiophene-2-carboxylic acid (4-{2-ox0-2-[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-(2-0x0-2-{4-[2-(2-0x0-0xazolidin-3-yl)-ethyl ]| -piperazin-1-yl}-
ethyl)-thiazol-2-yl]|-benzamide,

4-Chloro-N-(4-{ [5-(2-methanesulf0nyl-phenyl)-pyridin—Z-yicarbamoyl] -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—0xo;ethyl] -piperazin-
1-yl}-2-0xo0-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)-2-0x0-
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,
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1H-Indole-6-carboxylic acid (4-{2-0x0-2-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-
plperazm 1-yl]-ethyl}-thiazol-2-yl)-amide,

4 Chloro-3-fluoro-N- (4-{2-0x0-2-[4-(2-0x0-2- pyrrohdln 1-yl-ethyl)- plperazm 1-
yl]-ethyl}-thiazol-2-yl)-benzamide,

4-Chloro-(4-{2-ox0-2-[4-(2-0x0-2- thlazohdln 3-yl-ethyl)-piperazin- -yl] -ethyl}-

thiazol-2-yl)-benzamide,

[4-(2-{4-[2-(3-Amino-pyrrolidin-1-yl)-2-oxo-ethyl]-piperazin-1-yl}-2-oxo-ethyl)-
thiazol-2-yl]-4-chloro-benzamide, |

4-Chloro-[4-(2-0x0-2-{4-[2-0x0-2-((R)-2- tr1ﬂuoromethyl pyrrolidin-1-yl)- ethyl]
piperazin-1-yl}- ethyl) -thiazol-2-yl]-benzamide,

4-Chloro-N-(4-{2-[4-(4,5-dihydro-thiazol-2- yl) piperazin-1-yl}-2-oxo- ethyl}
thiazol-2-yl)-benzamide,

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

'5-Chloro-thiophene-2-carboxylic acid (4-{2-[4-(1-methyl-piperidin-4-yl)-

piperazin-1-yl]-2-oxo-ethyl}-thiazol-2-yl)-amide,

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-2-yl)-benzarnide,

4-Chloro-(4-{[4-(2-dimethylaminomethyl-imidazol- l-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-carboxylic acid (4-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-
phenylcarbamoyl]-methyl}-thiazol-2-yl)-amide,

4-Chloro-N-(4-{2-0x0-2-[4- (pyridin-2—yloxy)'—piperidin- 1-yl]-ethyl} —thia.zol-Z-yl)-
benzamide,
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o 5—Chloro—thiophene-2-carboxylic acid (4.—{2'— [4-(.4—.methyl—piperazin—l-yl)—
piperidin-1-yl]-2-oxo-ethyl}-thiazol-2-yl)-amide,

5-Chloro-thiophene;Z—carboxylic acid (4-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-

phenylcarbamoyl]-methyl}-thiazol-2-yl)-amide,

4-Chlor6-N-( 1-{2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]|-2-oxo-ethyl}-1H- .
pyrazol-3-yl)-benzamide,

' S-Chloro-thiophene-Z-cafb oxylic acid (1-{2-[4-(1-methyl-piperidin-4-yl)-

piperazin-1-yl]-2-oxo-ethyl}-1H-pyrazol-3-yl)-amide,

5-Chloro-thiophene-2-carboxylic acid (1-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl]-methyl}-1H-pyrazol-3-yl)-amide,

4-Chloro-N-(1-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl | -methyl}-
1H-pyrazol-3-yl)-benzamide,

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,

-
L

5-Chloro—thiopﬁéne-Z-carboxylic acid (1-{ [2-ﬂudr0—4—(2"—0x‘0—2H-pyridin—l-yl)- .
phenylcarbamoyl|-methyl}-1H-{1,2,4|triazol-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-CI: Bis-(2-ox0-3-oxazolidinyl)-phosphinic acid chloride

DIPEA: Diisopropyl ethyl amine

DME: N,N-Dimethylformamide

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

PyBOP: Benzotriazol-1-yl-oxytripyrrolidinephosphonium hexafluorophosphate



CA 02591117 2007-06-19
WO 2006/066778 PCT/EP2005/013460

- 14 -

TEA: Triethylamine
- TBTU: O-(Benzotriazol- 1‘-yl)—N,N,N’,N’-tetramethylurohium terafluoroborate

THEF: Tetrahydrofurane

m o
coupling with O

H couplzng E saponlf ication 3 HN(R? )(Rb) .

5 CI Cl il

1. 'S)Lnthesis of thiazole derivatives: route A

R? and R® in the scheme are as defined before.

The startiﬁg 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-
10 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 I is effected by dissolving it in a suitable solvent like

15 MeOH, EtOH, THEF, 1,4-dioxane, water or mixtures thereof and a base like LiOH,
NaOH, KOH, Na,CO;, K,CO3; or Cs;COs.  Preferred conditions are NaOH
inEtOH/H-O0.

Intermediate II is then coupled with a primary or secondary amine or aniline
HN(R*(R") as described for the preparation of intermediate [. Preferred
20 conditions are DMEF, BOP and DIPEA or CH,Cl,, TBTU and TEA. |
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2. _ Synthesis of thiazole derivatives: route B

) .or’ Oy -OH = ‘ riz .
I/\ j’ . | NT N | I/\ Nj’ "
mm mn . mN\’J mN\’J

HN © HN © HN © HN ©
: O - O O coupling with o -
“coupling saponification HNR1R2 .
—  —— ——

" In the scheme shown above, R is hydrogen, C,. alkyl, C,. alkenyl or C, alkynyl

and R? is hygrogen, C,_s alkyl, C,.¢ alkenyl, C,.¢ alkynyl, Cs.; cycloalkyl C,.¢ alkyl or
heterocyclyl, provided that R* can be Cs_7 cycloalkyl C; 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, C,6 alkenyl, C;4
alkynyl, C,¢ alkoxy, halogen, cyano, nitro, amino, mono- or di-C,s alkyl
substituted amino, hydroxy, hydroxy C;¢ alkyl, aminocarbonyl, mono- or di-C,

~alkyl substituted aminocarbonyl, halo C,s alkyl, C,¢ alkylsulfonyl, C,;;

alkYISlﬂﬁI’lYI, Cis alkylthio, amino Cj 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 II in “1.Synthesis of thiazole derivatives: route A”.  Preferred
conditions are NaOH in H,O/EtOH.

Intermediate V is coupled with a primary or secondary amine as described for the

preparation of intermediate I in “1. Synthesis of thiazole derivatives: route A™.

Preferred conditions are DMF, BOP and DIPEA or CH,Cl,, TBTU and TEA.
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3. Synthesis of thiazole derivatives: route C |

10 .

15

20

O30 Oy OH f\Nj/ND

J ~ \/’ | J o N\J
_ Boc protection 3— saponification y 37 coupling /\Q,
Q S—_N

_/\' > N
Vil > O»‘ b IX
| deprotection I

RY in the scheme is as defined before.

The starting 2-(ZQaminothiazol-él-yl)-ethyl acetate 1is converted to the t-
butyloxycarboﬁyl 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 fqr 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 I in “1. Synthesis of thiazole derivatives: route A”.  Preferred

conditiohs are NaOH 1n 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 HCI, HBr, H,SO, or H3PO4 or a carbonic acid, in a solvent such as CH,Cl,,
dioxane or HOAc at 0 to 60 °C. Preferred conditions are 4N HCI 1n dioxane.
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Intermediate X is then coupled with an aryl carboxylic acid R4-COOH as described
for the preparation of intermediate I in “1. Synthesis of thiazole derivatives: route
A”. Preferred conditions are EDCI, DMAP and dichloromethane.

4. _ Synthesis of thiazole derivatives: route 1)
. N
o M N’O Oj"\'o
Oy -OH JN\J 2N
0
’\/j - by | - A
5 9}__-“ coupling O>‘ 3=N deprotection /\g/
%_Oyﬂ VIl 9—0 ; Xn H[}"'N Xl

)

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 “1. 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 HCI, 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 “1. Synthesis of thiazole

derivatives: route A”. Preferred conditions are EDCI, DMAP and dichloromethane.
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5. Synthesis of thiazole derivatives: route E

mov | -

= |

O

H,N SWO T/YYOH /\,/YN(R“')(R")
+ >_..N / N = S_N ‘

HN

O , , O
coupling with

KN(R3)(RP)

-‘HO

O coupling 0 saponification
__ ——e i __ —_—
NS A LS
Cl ] XV |
I AlMe,-promoted reaction with HN(R2)(R®) l

R? and R® in the scheme are as defined before.

The starting 5-chlorothiophene-2-carboxylic acid is coupled with 2-(2-
aminothiazol-4-yl)-ethyl acetate 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 XV is then effected as described for the preparation

of intermediate I in “1. Synthesis of thiazole derivatives: route A”. Preferred
conditions are NaOH in H,O/EtOH.

Intermediate XVI is coupled with an amine HN(Ra)(Rb) 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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6.  Synthesis of thiazole derivatives: route F

05( | Q' Ro

A

A My A

H | H H
. O coupling with O
coupling deprotection HOOC-CH,-NR1R2
—— e ——
| XV X1X XX

Cl Cl

LY

Cl

alkylation of
HNR1R2

reaction with N Br
bromoacetic acid mN\J
—N

O

5 -

Cl

In the scheme shown above, R’ is hydrogen, C,_¢ alkyl, C, alkenyl or C,¢ alkynyl

and R® is hygrogen, C;¢ alkﬂ, Cr.6 a]kenyl; C,.¢ alkynyl, Cs_7 cycloalkyl C1;6 éﬂ(fl or |
heterocyclyl, provided that R* can be Cs.; cycloalkyl C,6 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, C, alkenyl, Co
alkynyl, Ci¢ alkoxy, halogen, cyano, nitro, amino, mono- or di-C;s alkyl
substituted amino, hydroxy, hydroxy C,.¢ alkyl, aminocarbonyl, mono- or di-C,_
alkyl substituted aminocarbonyl, halo C;¢ alkyl, C,s alkylsulfonyl, C,
alkylsulfinyl, C;¢ alkylthio, amino C,.¢ alkyl, mono- or di-C,; alkyl substituted
amino Ci.s 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 tert-butyl-1-piperazine carboxylate as described for
the preparation of intermediate I in “1. Synthesis of thiazole derivatives: route A”.
Preferred conditions are DMF, BOP and DIPEA.

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

acid such as HCl, HBr, H,SO, or H3sPO4 or a carbonic acid, in a solvent such as
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CH,Cl,, dioxane or HOAc at 0 to 60 °C. Preferred conditions are 4N HCI in

dioxane.

Intermediate XIX is ‘coupled. with glycine derivatives HOOC-CH,-NR'R* as
described for the preparation of intermediate I in “l1. Synthesis of thiazole
derivatives: route A”. Preferred conditions are DMF, BOP and DIPEA.

Alternatively intermediate XIX is coupled with bromo acetic acid as described for
the preparation of intermediate I in “1. Synthesis of thiazole derivatives: route A”.
Preferred conditions are DMF, BOP and DIPEA. The resulting oi-bromoacetic acid

amide is then treated with an excess of a primary or secondary amine in a suitable
solvent such as CH,Cl,, THF, acetonitrile etc. in the presence of an organic base

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

7. Synthesis of pyrazole, triazole and tetrazole derivatives

alkylation with

v
. X""Y”;\"}ro‘ X? ‘F’YOH
>=N L R }.‘: L.

2Y haloacetic acid 2 coupling with , ‘
i \j*lH ethyl- or methylester § }“/Yo\ , R‘ECC?OH HN saponification  HN
=N — =N ¢ " — O xxm O
coupling with
HN{R®){RP)
AlMe ,-promoted
reaction Y
with HN{R?)}{(RP) - ‘}q’YN(Ra)(R")
—N
HN ©
| 0O
R XXV

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

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

iodoacetate, ethyl bromoacetate or methyl chloroacetate for 0.5-120 h at 0 °C to 50
°C.
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Intermediate XXII is coupled with an aryl carboxylic acid RY-COOH as described

for the preparation of intermediate I in “1. Synthesis of thiazole derivatives: route
A”. Preferred conditions are dichloromethane, EDCI/DMAP and TEA.

Saponification of intermediate XXIII 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 XXIV is coupled with an amine HN(R*)(R®) as described for the
preparation of intermediate I in “1. Synthesis of thiazole derivatives: route A” to:
give amide XXV. Preferred conditions are DMF, BOP and DIPEA or MeCN, BOP-

Cl and DIPEA.

Alternatively, intermediate XXII[ 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 XXIII at elevated temperature
(usually 90 °C) to give the amide XXV.

8.  Synthesis of pyridone derivatives
i Q 0 HN(R2)(R®) \i
0. A __NH + -~ 5
N Br\/lkN(Ra)(Rb) r -
0O O
XXV

atkylation l

N O B 0 coupling with 0O )
o- . | N\)j\ reduction | . \)‘\N Re-COOH d/u\ | N‘/ﬁ\q
: ':il N(R2)(R®P) H,N . (R2){RP) R N (Re)(R®)
O O O
| | XXIX

O
XXVII XXVIII

R*, R® and RYin the scheme are as defined before.

Bromoacetic acid bromide is reacted with an amine HN(R?*)(R®) 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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3-Nitro-pyridone is deprotonated with a base such as NaH or KOtBu in a-suitable
solvent such as DME. The anion is reacted with bromide XXVI for 0.5-120-h at O

°Cto 50 °C.

The nitro group of intermediate XXVII is then reduced, preferably with zinc.in

5 acetic acid.

Intermediate XXVIII is coupled with an aryl acetic acid R-COOH as described for

the preparation of intermediate [ in “1. Synthesis of thiazole derivatives: route A”.

Preferred conditions are BOP, DIPEA and DME.

As described above, the compounds of formula (I) are active compounds and

10 inhibit the coagulation factor Xa. These compounds consequently influence both
platelet activation which is induced by this factor and plasmatic blood coagulation.
They therefore inhibit the formation of thrombi and can be used for the treatment
and/or prevention of thrombotic disorders, such as, amongst others, arterial and
venous thrombosis, deep vein thrombosis, peripheral arterial occlusive disease

15 (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

20 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

25 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.

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

the treatment and/or prophylaxis of diseases which are associated with the
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coagulation factor Xa, particularly as therapeutically active substances for the

- treatment-and/or prophylaxis of thrombotic disorders, arterial thrombosis, venous -
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