
WO 20091007015PCT/EP2008/005187 1 Malonamide derivatives with
antithrombotic activity The present invention relates to compounds of the
formula I, R15 (I) Dr-N 2 R7 R8 5 in which D1, 02, X and Y have the
meanings indicated below. The compounds of the formula I are valuable
pharmacologically active compounds. They exhibit a strong anti- thrombotic
effect and are suitable, for example, for the therapy and prophylaxis of
cardio-vascular disorders like thromboembolic diseases or restenoses. They
are inhibitors of the blood clotting enzymes, especially factor Vila and
can in general be 10applied in conditions in which an undesired activity of
factor Vila is present or for the cure or prevention of which an inhibition
of factor Vila is intended. The invention furthermore relates to processes
for the preparation of compounds of the formula I, their use, in particular
as active ingredients in pharmaceuticals, and pharmaceutical preparations
comprising them. 15 Normal haemostasis is the result of a complex balance
between the processes of clot initiation, formation and clot dissolution.
The complex interactions between blood cells, specific plasma proteins and
the vascular surface maintain the fluidity of blood unless injury and blood
loss occurs (EP-A-987274). Many significant disease states are 20 related
to abnormal haemostasis. For example, local thrombus formation due to
rupture of atherosclerotic plaque is a major cause of acute myocardial
infarction and unstable angina. Treatment of an occlusive coronary thrombus
by either thrombolytic therapy or percutaneous angioplasty may be
accompanied by acute thrombolytic reclosure of the affected vessel. 9c  2
coagulation without directly inhibiting thrombin but by inhibiting other
steps in the coagulation cascade like factor Vila activity. Preclinical
studies in baboons and dogs have shown that targeting enzymes involved at
earlier stages of the coagulation cascade, such as factor Xa or factor
Vila, prevents clot formation without producing the bleeding side effects
observed with direct thrombin inhibitors (L. A. Harker et al., Thromb.
Hemostas. 74 (1995) 464). There is also experimental evidence suggesting
that inhibition of factor VIlanissue factor activity inhibits restenosis
following balloon angioplasty (L. A. Harker et al., Haemostasis 26 (1996)
S1:76). A specific inhibitor of factor Vila which has a favourable property
profile would have substantial practical value in the practice of medicine.
In particular, a factor Vila inhibitor would be effective under
circumstances where the present drugs of choice, like heparin and related
sulphated polysaccharides, are ineffective or only marginally effective.
Certain inhibitors of factor Vila have already been described in
W002/28823, which disclose compounds inhibiting factor Vila. However, the
property profile of these compounds is still not ideal, and there is a need
for further low molecular weight factor Vila-specific blood clotting
inhibitors especially with improved activity. The present inventions
satisfy the above needs by providing novel compounds of the formulae I and
la, which exhibit factor Vila inhibitory activity and are favourable agents
with better selectivity and high activity. Especially, the combination of
the methyl residue between malonamide and phenyl residue in combination
with X, Y and Z offers compounds with high selectivity and activity.  2a
SUMMARY  In a first aspect, there is provided a compound of formula la  0 0
CH3 wherein D1 and D2 are each hydrogen atom, Xis1)chlorine, bromine or
fluorine,  2) -CF3, 3) -0-CF3, 4) -0-CH2-CHF2, 5) -0-CH2-CH2-CH2F, 6)
-0-CH2-CF3,  7) phenyl, wherein phenyl is unsubstituted or mono-
ordi-substituted independently of one another by R13, wherein R13 is
chlorine, bromine, fluorine, -0-(C1-C3)-perfluoroalkyl, -0-R6, -C(0)-0-R6
or -S(0)2-(C1-02)-alkyl wherein R6 is hydrogen atom or -(C1-C4)-alkyl, or
8) Heti, wherein Het, is selected out of the group pyridine, pyrimidine,
thiazole or thienyl, wherein Het is unsubstituted or substituted by
chlorine, bromine, fluorine or -C(0)-0-R6, Y is1)-N(R4)-, wherein R4 is
hydrogen atom or methyl, 2)  3) -C(0)-N(R4)-, 4) -NH-C(0)-, 5)  



6)  7) -S(0)2-, or 8)   2b Z is1)-(C0-03)-alkylene-Het, wherein Het is
selected out of the group 1,3-dioxolanyl, furanyl, morpholinyl,
[1,4}-oxazepanyl, oxetanyl, piperazinyl, piperidinyl, pyrazinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, thiazolyl,
thienyl and wherein Het is unsubstituted or mono-, di- or tri-substituted
independently of one another by R5, wherein R5 is hydrogen atom,
-(01-C2)-alkyl, -cyclopropyl, =0, phenyl, fluorine,
-(00-02)-alkylene-C(0)-0-R6, -0-R6, 0(0)-R6, or -(Ci -02)-alkylene-O-R6,
wherein R6 is hydrogen atom or-(01-C4)-alkyl, 2)
-(Ci-C6)-alkylene-C(0)-0-R6, 3) -(C1-06)-alkylene-0-R9, wherein R9 is
hydrogen atom or -(C1-C3)-alkyl, 4) -(01-C4)-alkylene-N(R10)-R11, wherein
R10 and R11 independently from one another are hydrogen atom,
-(00-04)-alkylene-0-R6 or -(0i -C2)-alkyl, 5) -(C0-02)-alkylene-C(0)-R6, in
all its stereoisomeric forms and mixtures thereof in any ratio, and its
physiologically tolerable salts. In a second aspect, there is provided a
process for the preparation of a compound of formula la as defined above,
comprising linking the building blocks of the formulae III, IV, and V  R15
NH2R16 Y Z H2NX(V) NH R14 H3  2c wherein R20 and R21 are independently from
each other -OH, F, CI or together with the carbonyl group form an ester, or
an activated ester, or a mixed anhydride, or any other activated species
resulting from the reaction of the carboxylic acid with coupling reagents,
and R1, R2, R7, R8, R14, R15, R16, Ti, T2, X, Y and Z are as defined for
formula I, by means of forming an amide bond between the carboxylic acid
derivative depicted in formula III and the NH2-group depicted in formula IV
and an amide bond or ester bond between the carboxylic acid derivative
depicted in formula III and the NH2- group depicted in formula V. In a
third aspect, there is provided a pharmaceutical preparation, comprising at
least one compound of the formula la as defined above in all its
stereoisomeric forms and mixtures thereof in any ratio or its
physiologically tolerable salts and a pharmaceutically acceptable carrier.
In a fourth aspect, there is provided the use of a compound of the formula
la as defined above in all its stereoisomeric forms and mixtures thereof in
any ratio or their physiologically tolerable salts for the production of
pharmaceuticals for treatment of abnormal thrombus formation, acute
myocardial infarction, cardiovascular disorders, unstable angina,
thromboembolism, acute vessel closure associated with thrombolytic therapy
or percutaneous transluminal coronary angioplasty (PTCA), transient
ischemic attacks, stroke, intermittent claudication, bypass grafting of the
coronary or peripheral arteries, vessel luminal narrowing, restenosis post
coronary or venous angioplasty, maintenance of vascular access patency in
long-term hemodialysis patients, pathologic thrombus formation occurring in
the veins of the lower extremities following abdominal, knee or hip
surgery, pathologic thrombus formation occurring in the veins of the lower
extremities following abdominal, knee and hip surgery, a risk of pulmonary
thromboembolism, or disseminated systemic intravascular coagulatopathy
occurring in  2d  vascular systems during septic shock, viral infections or
cancer, or reducing an inflammatory response, fibrinolysis, or treatment of
coronary heart disease, myocardial infarction, angina pectoris, vascular
restenosis, for example restenosis following angioplasty like PTCA, adult
respiratory distress syndrome, multi-organ failure and disseminated
intravascular clotting disorder, deep vein or proximal vein thrombosis,
which can occur following surgery. DETAILED DESCRIPTION  Thus, the present
invention relates to compounds of the formula I, R15    R8 wherein Ti and
12 independent from one another are selected from the group consisting of
carbon atom, which is unsubstituted or substituted by R12, and nitrogen
atom,  WO 2009/007015PCT/EP2008/005187 3 



D1 and D2 independently from one another are 1)hydrogen atom,
2)-C(0)-(01-C6)-alkyl, 3)-C(0)-(Co-C6)-alkylene-aryl,
54)-C(0)-0-(C1-C6)-alkyl or 5) -C(0)-0-(Co-C6)-alkylene-aryl, 6)
-C(0)-0-(C1-C6)-alkylene-O-C(0)-(Ci-C6)-alkyl D1 is hydrogen atom, when D2
is 1)-OH, 102)-0-C(0)-(C1-C6)-alkyl or 3)-0-C(0)-(Co-C6)-alkylene-aryl,
4)-C(0)-0-(C1-C6)-alkylene-O-C(0)-(C1-C6)-alkyl R1 and R2 independent from
one another are 1)hydrogen atom, 152)-OH or
3)-(Co-C6)-alkylene-T-(Co-C6)-alkylene-W, wherein T is oxygen atom, sulfur
atom, -S02- or -N(R17)-, R17 is hydrogen atom or -(C1-C6)-alkyl, wherein
alkyl is unsubstituted or mono- , di-, tri- or tetra-substituted
independently of one another by R13, 20W is hydrogen atom or aryl, wherein
aryl is unsubstituted or mono-, di-, tri- or tetra-substituted
independently of one another by R13, R7, R8, R12, R14, R15 and R16
independent from one another are 1) hydrogen atom, 2) -(C1-C6)-alkyl,
253)-OH, 4)-0-(Ci-C6)-alkyl, 5)halogen or 6)-NH2, X is1)halogen,
302)-(C1-C3)-perfluoroalkyl,  WO 2009/007015PCT/EP2008/005187 4 3) -0-(C
i-C3)-perfluoroalkyl, 4) -S(0)n-(Ci-C3)-perfluoroalkyl, wherein n is the
integer 1 or 2, 5) -(Ca-C4)-alkylene-aryl, wherein aryl is unsubstituted or
mono-, di-, tri- or           tetra-substituted independently of one
another by R13, 5wherein R13 is halogen, -(Ci-C3)-perfluoroalkyl,
-(C0-C6)-alkylene-O-R6, -(C0-C6)-alkylene-C(0)-R6, -(Co-C6)-alkylene-C(0)-
0-R6, -0-(Ci-C3)-perfluoroalkyl, -S(0)t--(Ci-C4)-alkyl, wherein r is the
integer 1 or 2 or -(C0-C4)-alkylene-(C3-C7)-cycloalkyl, wherein R6 is
hydrogen atom or -(C1-C6)-alkyl, 106)-(C0-C4)-alkylene-Het, wherein Het is
a heterocycle consisting of 1, 2 or 3 rings, in which one or more of the 4
to 15 ring carbon atoms are replaced by at least 1 heteroatom selected out
of the group nitrogen, oxygen or sulfur and wherein Het is unsubstituted or
mono-, di-, tri- or tetra-substituted independently of one another by R5,
wherein R5 is -(C-C4-alkyl, halogen, =0, -(Co-C&- 15alkylene-0-R6,
-(Co-C6)-alkylene-C(0)-R6, -(C0-C6)-alkylene-C(0)-0-R6,
-(C0-C4)-alkylene-(C3-C7)-cycloalkyl, or -(Co-C4)-alkylene-aryl, wherein
aryl is unsubstituted or mono-, di-, tri- or tetra- substituted
independently of one another by R13, or 7)hydrogen atom, 20 Y is 1)-N(R4)-,
wherein R4 is hydrogen atom or -(C1-C6)-alkyl, 2) -C(0)-, 3) -C(0)-N(R4)-, 



4) -N(R4)-C(0)-, 5) -0-, 256)-S(0)n-, wherein n is the integer zero, 1 or
2, or 7)-S(0)m-N(R4)-, wherein m is the integer zero, 1 or 2, Z
is1)-(C0-C4)-alkylene-Het, wherein Het is unsubstituted or mono-, di-, tri-
or tetra-substituted independently of one another by R5,
2)-(Ci-C6)-alkylene-C(0)-0-R6, 303)-(C -C6)-alkylene-O-R9,  WO
2009/007015PCT/EP2008/005187 5 wherein R9 is hydrogen atom or
-(C1-C6)-alkyl, 4)-(C -C6)-alkylene-N(R10)-R11, wherein R10 and R11
independently from one another are hydrogen atom,
-(Co-C4)-alkylene-C(0)-R6, -(C0-C4)-alkylene-O-R6 or -(C1-C6)-alkyl,
55)-(C0-C4)-alkylene-C(0)-R6,  6) -(C2-C6)-alkynyl, 7) -(Ci
-C3)-pentluoroalkyl , 8) -(C0-C4)-alkylene-(C3-C7)-cycloalkyl-R5, 9)
-(Ci-C4)-alkylene-aryl, wherein aryl is unsubstituted or mono-, di-, tri-
or 10tetra-substituted independently of one another by R13,  10) phenyl,
wherein phenyl is mono-, di-, tri- or tetra-substituted independently of
one another by -(C0-C4)-alkylene-(C3-C7)-cycloalkyl,
-(C0-C6)-alkylene-C(0)-0-R6, -(C1-C6)-alkylene-O-R6 or -S(0)5-(C1-C3yalkyl,
wherein s is the integer zero, 1 or 2, 1511)-S(0)r(Ci-C3)-alkyl, wherein r
is the integer zero, 1 or 2, provided Y is - N(R4)-, or
12)-(Ci-C3)-perfluoroalkyl, or Y and Z together are hydrogen atom and X is
1)-(C1-C3)-alkyl-CN, 202)-(C1-C3)-perfluoroalkyl, 3) -0-(Ci-C3)-, 4)
-S(0)m-(C1-C3)-perfluoroalkyl, wherein m is the integer 1 or 2, 5)
-(C0-C4)-alkylene-Het, wherein Het is mono-, di-, tri- or tetra-
substituted independently of one another by aryl, or 256)phenyl substituted
by -N(R3)-S(0), wherein R3 is hydrogen atom or -(C1-C6)-alkyl and p is the
integer 1 or 2, in all its stereoisomeric forms and mixtures thereof in any
ratio, and its physiologically tolerable salts.  WO 2009/007015PCT/
P2008/005187 6 2) The present invention also relates to the compounds of
the formula la,    D1 and D2 are each hydrogen atom, X is 1)halogen,
selected out of the group fluorine, chlorine, bromine and iodine,
52)-(Ci-C3)-perfluoroalkyl, 3) -0-(C1-C3)-perfluoroalkyl, 4)
-S(0)n-(C1-C3)-perfluoroalkyl, wherein n is the integer 1 or 2, 5)
-(Co-C4)-alkylene-aryl, wherein aryl is selected out of the group phenyl,
naphthyl, biphenylyl, anthryl or fluorenyl unsubstituted or mono-, di-,
tri- or tetra-10substituted independently of one another by R13, 



wherein R13 is halogen, -(C1-C3)-perfluoroalkyl, -(C1-C4)-alkyl,
-(Co-C6)-alkylene-O-R6, -(C0-05)-alkylene-C(0)-R6, -(Co-Ca)-alkylene-C(0)-
0-R6, -0-(Ci-C3)-perfluoroalkyl, , -S(0)1-(C1-C4)-alkyl, wherein r is the
integer 1 or 2 or -(Co-C4)-alkylene-(C3-C7)-cycloalkyl, 15wherein R6 is
hydrogen atom or -(Ci-C6)-alkyl, 6) -(C0-C4)-alkylene-Het, wherein Het is
selected out of the group acridinyl, azaindole (1H-pyrrolopyridinyl),
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
20benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl,
4,5-dihydrooxazolinyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl,
1,3-dioxolenyl, 3,3-dioxo[1,3,4]oxathiazinyl, 6H-1,5,2-dithiazinyl,
dihydrofuro[2,3-b]-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, indanyl, 1H-indazolyl, indolinyl, 25incin!y!,
1H-inrinhA, ienhrlynfurany!, iennhrornany!, ienirrla,n!y!, isoindolinyl,
isoindolyl, isoquinolinyl, isothiazolyl, isothiazolidinyl, isothiazolinyl,
isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl,
WO 2009/007015PCT/EP2008/005187 7 morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3- oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxathiepanyl, 1,2-oxathiolanyl,
1,4-oxazepanyl, 1,4-oxazepinyl, 1,2-oxazinyl, 1,3- oxazinyl, 1,4-oxazinyl,
oxazolidinyl, oxazolinyl, oxazolyl, oxetanyl, oxocanyl, 5phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl,
phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl,
pyrrolyl, quinazolinyl, quinolinyl, 4H- 10quinolizinyl, quinoxalinyl,
quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, tetrahydrofuranyl, tetrahydropyranyl,
tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl,
6H-1,2,5-thiadiazinyl, 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl,
1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl,
15thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thietanyl, thiomorpholinyl, thiophenolyl, thiophenyl,
thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,
1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5- triazolyl,
1,3,4-triazolyland xanthenyl and wherein Het is unsubstituted or mono, di-,
tri- or tetra-substituted independently of one another by R5, 20wherein R5
is -(Ci-C4)-alkyl, halogen, =0, -(C0-C6)-alkylene-0-R6,
-(C0-C6)-alkylene-C(0)-R6, -(C0-C6)-alkylene-C(0)-0-R6,
-(C0-C4)-alkylenc(C3-C7)-cycloalkyl, or -(C0-C4)-alkylene-aryl, wherein awl
is unsubstituted or mono-, di-, tri- or tetra-substituted independently of
one another by R13, or 257)hydrogen atom, Y is 1)-N(R4)-, wherein R4 is
hydrogen atom or -(C1-C6)-alkyl, 2) -C(0)-, 3) -C(0)-N(R4)-, 4)
-N(R4)-C(0)-, 305)-0-, 6)-S(0)n-, wherein n is the integer zero, 1 or 2, or
WO 20091007015PCT/EP20081005187 8 7)-S(0)m-N(R4)-, wherein m is the integer
zero, 1 or 2, Z is1)-(C0-C4)-alkylene-Het, wherein Het is unsubstituted or
mono-, di-, tri- or tetra-substituted independently of one another by R5,
2)-(C1-C6)-alkylene-C(0)-0-R6, 53)--(Ci-C6)-alkylene-O-R9, wherein R9 is
hydrogen atom or -(C1-C6)-alkyl, 4)-(C -C6)-alkylene-N(R10)-R11, wherein
R10 and R11 independently from one another are hydrogen atom,
-(C0-C4)-alkylene-C(0)-R6, -(C0-C4)-alkylene-O-R6 or -(C1-C6)-alkyl,
105)-(C0-C4)-alkylene-C(0)-R6,  6) -(C2-C6)-alkynyl, 7)
-(Ci-C3)-perfluoroalkyl , 8) -(C0-C4)-alkylene-(C3-C7)-cycloalkyl-R5, 9)
-(Ci-C4)-alkylene-aryl, wherein aryl is as defined above and is
15unsubstituted or mono-, di-, tri- or tetra-substituted independently of
one another by R13, 



10) phenyl, wherein phenyl is mono-, di-, tri- or tetra-substituted
independently of one another by -(C0-C4)-alkylene-(C3-C7)-cycloalkyl, =0,
-(C0-C6)-alkylene-C(0)-0-R6, -(C1-C6)-alkylene-0-R6 or
20-S(0)5-(C1-C3)-alkyl, wherein s is the integer zero, 1 or 2,  11)
-S(0)r(Ci-C3)-alkyl, wherein r is the integer zero, 1 or 2, provided Y is -
N(R4)-, or  12) -(Ci-C3)-perfluoroalkyl, or      Y and Z together are
hydrogen atom and X is 251)-(C1-C3)-alkyl-CN, 2) -(C1-C3)-perfluoroalkyl,
3) -0-(C1-C3)-perfluoroalkyl, 4) -S(0)m-(Ci-C3)-perfluoroalkyl, wherein m
is the integer 1 or 2,  WO 2009/007015PCT/EP2008/005187 9  5)
-(C0-C4)-alkylene-Het, wherein Het is mono-, di-, tri- or tetra-substituted
independently of one another by aryl, wherein aryl is selected out of the
group phenyl, naphthyl, biphenylyl, anthryl or fluorenyl, or  6) phenyl
substituted by -N(R3)-S(0), wherein R3 is hydrogen atom or 5-(C1-C6)-alkyl
and p is the integer 1 or 2, in all its stereoisomeric forms and mixtures
thereof in any ratio, and its physiologically tolerable salts.      3) The
present invention also relates to the compounds of the formula la, wherein
10 D1 and D2 are each hydrogen atom, X is1)chlorine, bromine or fluorine,
2) -(C1 -C3)-perfluoroalkyl, 3) -0-(Ci-C3)-perfluoroalkyl, 4)
-S(0)n-(C1-C3)-perfluoroalkyl, wherein n is the integer 1 or 2,
155)-(Co-C4)-alkylene-phenyl, wherein phenyl is unsubstituted or mono-,
di-, tri- or tetra-substituted independently of one another by R13,
wherein R13 is chlorine, bromine, fluorine, -(C1-C3)-perfluoroalkyl,
-(C1-C4)-alkyl, -(C0-C6)-alkylene-O-R6, -(C0-C6)-alkylene-C(0)-R6,
-(C0-C6)-alkylene-C(0)-0-R6, -0-(C1-C3)-perfluoroalkyl,
-S(0)r(C1-C4)-alkyl, 20wherein r is the integer 1 or 2 or
-(Co-C4)-alkylene-(C3-07)-cycloalkyl, wherein R6 is hydrogen atom or
-(C1-C4)-alkyl, 6)-(C0-C4)-alkylene-Het, wherein Het is selected out of the
group acridinyl, azaindole (1H-pyrrolopyridinyl), azabenzimidazolyl,
azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, 25benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyi, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydrochinolinyl, 4,5-dihydrooxazolinyl,
dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl,
3,3-dioxor1,3,41oxathiazinyl, 6H-1,5,2-dithiazinyl,
dihydrofuro[2,3-b]etrahydrofuranyl, furanyl, 30furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, indanyl, 1H-indazolyl, indolinyl,  WO
2009/007015PCT/EP2008/005187 10 indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,
isoquinolinyl, isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl,
isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl,
.morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3- 5
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,
1,2-oxathiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,4-oxazepinyl,
1,2-oxazinyl, 1,3- oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl,
oxazolyl, oxetanyl, oxocanyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
piperidinyl, pteridinyl, purinyl, pyranyl, 10pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
pyridothiazolyl, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl,
quinolinyl, 4Hquinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrahydro-furanyl,
tetrahydropyranyl, tetrahydropyridinyl, 15tetrahydrothiophenyl, tetrazinyl,
tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl,
1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl,
thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thietanyl, thiomorpholinyl, thiophenolyl, thiophenyl,
thiopyranyl, 1,2,3-triazinyl, 20 1,2,4-triazinyl, 1,3,5-triazinyl,
1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5- triazolyl,
1,3,4-triazolyland xanthenyl and wherein Het is unsubstituted or mono, di-,
tri- or tetra-substituted independently of one another by R5, wherein R5 is
-(Ci-C4)-alkyl, chlorine, bromine, fluorine, =0, -(Co-C6)-alkylene-0-R6,
-(Co-C6)-alkylene-C(0)-R6, 25-(Co-C6)-alkylene-C(0)-0-R6,
-(Co-C4)-alkylene-(C3-C7)-cycloalkyl, or -(Co-C4)-alkylene-phenyl, wherein
phenyl is unsubstituted or mono-, di-, tri- or 



tetra-substituted independently of one another by R13, Y is 1)-N(R4)-,
wherein R4 is hydrogen atom or -(Ci-C4)-alkyl, 2)-C(0)-, 303)-C(0)-N(R4)-,
4) -N(R4)-C(0)-, 5) -0-,  WO 2009/007015PCT/EP2008/005187 11 6) -S(0)n-,
wherein n is the integer zero, 1 or 2, or 7) -S(0)m-N(R4)-, wherein m is
the integer zero, 1 or 2, Z is 1)-(Co-C4)-alkylene-Het, wherein Het is as
defined above and wherein Het           is unsubstituted or mono-, di-,
tri- or tetra-substituted independently of one 5another by R5, 2)
-(C1-C6)-alkylene-C(0)-0-R6, 3) -(C1-C6)-alkylene-0-R9, wherein R9 is
hydrogen atom or -(C1-C6)-alkyl, 4) -(C1-C6)-alkylene-N(R10)-R11, 10wherein
R10 and R11 independently from one another are hydrogen atom,
-(Co-C4)-alkylene-C(0)-R6, -(Co-C4)-alkylene-0-R6 or -(C1-C6)-alkyl, 5)
-(Co-C4)-alkylene-C(0)-R6, 6) -(Co-C4)-alkylene-(C3-C7)-cycloalkyl-R5, or
7) -(Co-C4)-alkylene-aryl, wherein aryl is selected out of the group
phenyl, 15naphthyl, biphenylyl, anthryl or fluorenyl and wherein aryl is
mono-, di-, tri- or tetra-substituted independently of one another by R13,
wherein R13 is -(Co-C4)-alkylene-(C3-07)-cycloalkyl, =0, -(C1
-C6)-alkylene-C(0)-0-R6 or -(Ci-C4)-alkylene-0-R6,       in all its
stereoisomeric forms and mixtures thereof in any ratio, and its
physiologically 20tolerable salts. 4) The present invention also relates to
the compounds of the formula la, wherein D1 and 02 are each hydrogen atom,
Xis1)chlorine, bromine or fluorine, 252)-CF3, 3) -0-CF3, 4) -0-CH2-CHF2, 5)
-0-CH2-CH2-CH2F, 6) -0-CH2-CF3,  WO 20091007015PCT/EP2008/005187 12 7)
phenyl, wherein phenyl is unsubstituted or mono- ordi-substituted
independently of one another by R13, wherein R13 is chlorine, bromine,
fluorine, -0-(Ci-C3)-perfluoroalkyl, -0-R6, -C(0)-0-R6 or
-S(0)2-(C1-C2)-alkyl 5wherein R6 is hydrogen atom or-(C-C4)-alkyl, or  8)
Heti, wherein Heti is selected out of the group pyridine, pyrimidine,
thiazole or thienyl, wherein Het is unsubstituted or substituted by
chlorine, bromine, fluorine or -C(0)-0-R6, Y is 1)-N(R4)-, wherein R4 is
hydrogen atom or methyl, 102)-C(0)-, 3) -C(0)-N(R4)-, 4) -NH-C(0)-, 5)  



6) -S(0)-, 157)-S(0)2-, or 8)-S(0)2-N(R4)-, Z is 1)-(C0-C3)-alkylene-Het,
wherein Het is selected out of the group 1,3- dioxolanyl, furanyl,
morpholinyl, [1,41-oxazepanyl, oxetanyl, piperazinyl, piperidinyl,
pyrazinyl pyridyl, pyrimidinyl, pyrrolidinyl, tetrahydrofuranyl,
20tetrahydropyranyl, thiazolyl, thienyl and wherein Het is unsubstituted or
mono-, di- or tri-substituted independently of one another by R5, wherein
R5 is hydrogen atom, -(Ci-C2)-alkyl, -cyclopropyl, =0, phenyl, fluorine,
-(Co-C2)-alkylene-C(0)-0-R6, -0-R6, C(0)-R6, or -(C1-C2)-alkylene-0-R6,
25wherein R6 is hydrogen atom or -(Ci-C4)-alkyl, 2)
-(C1-C6)-alkylene-C(0)-0-R6, 3) -(Ci-C6)-alkylene-O-R9, wherein R9 is
hydrogen atom or -(C1-C3)-alkyl, 4) -(C1 -C4)-alkylene-N(R10)-R11,  WO
2009/007015PCT/EP2008/005187 13 wherein R10 and R11 independently from one
another are hydrogen atom, -(Co-C4)-alkylene-O-R6 or -(Ci-C2)-alkyl,
5)-(C0-C2)-alkylene-C(0)-R6, or 6)-(C0-C2)-alkylene-cyclohexyl-R5, 5in all
its stereoisomeric forms and mixtures thereof in any ratio, and its
physiologically tolerable salts. 5) The present invention also relates to
the compounds of the formula la, wherein D1 and D2 are each hydrogen atom,
10Xis1)chlorine, bromine or fluorine, 2) -CF3, 3) -0-CF3, 4) -0-CH2-CHF2,
5) -0-CH2-CH2-CH2F, 156)-0-CH2-CF3, 7)phenyl, wherein phenyl is
unsubstituted or mono- or di-substituted independently of one another by
R13, wherein R13 is chlorine, bromine, fluorine, -0-(Ci-C3)-perfluoroalkyl,
-0-R6, -C(0)-0-R6 or -S(0)2-(C1-C2)-alkyl 20wherein R6 is hydrogen atom or
-(C1-C4)-alkyl, or 8)Heti, wherein Het, is selected out of the group
pyridine, pyrimidine, thiazole or thienyl, wherein Het is unsubstituted or
substituted by chlorine, bromine, fluorine or -C(0)-0-R6, Yes -0-, 25 Z is
1)-(C0-C3)-alkylene-Het, wherein Het is selected out of the group 1,3-
dioxolanyl, furanyl, morpholinyl, [1,4]-oxazepanyl, oxetanyl, piperazinyl,
piperidinyl, pyrazinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, thiazolyl, thienyl and wherein Het is
unsubstituted or mono-, di- or tri-substituted independently of one another
by R5,  WO 2009/007015PCT(EP2008/005187 14 wherein R5 is hydrogen atom,
-(C1-C2)-alkyl, -cyclopropyl, =0, phenyl, fluorine,
-(C0-C2)-alkylene-C(0)-0-R6, -0-R6, C(0)-R6 or -(Ci-C2)-alkylene-O-R6,
wherein R6 is hydrogen atom or -(C1 -C4)-alkyl,
52)-(C1-C6)-alkylene-C(0)-0-R6, 3) -(C1-C6)-alkylene-0-R9, 



wherein R9 is hydrogen atom or -(C1-C3)-alkyl, 4)
-(C1-C4)-alkylene-N(R10)-R11,            wherein R10 and R11 independently
from one another are hydrogen atom, 10-(C0-C4)-alkylene-O-R6 or
-(Ci-C2)-alkyl, 5) -(C0-C2)-alkylene-C(0)-R6, or 6)
-(C0-C2)-alkylene-cyclohexyl-R5, in all its stereoisomeric forms and
mixtures thereof in any ratio, and its physiologically tolerable salts. 15
6) The present invention also relates to the compounds of the formula la,
wherein D1 and D2 are each hydrogen atom, X is1)chlorine, bromine or
fluorine, 2)-CF3, 203)-0-CF3, 4) -0-CH2-CHF2, 5) -0-CH2-CH2-CH2F, 6)
-0-CH2-CF3, 7) phenyl, wherein phenyl is unsubstituted or mono- or
di-substituted 25independently of one another by R13, wherein R13 is
chlorine, bromine, fluorine, -0-(C1-C3)-perfluoroalkyl, -0-R6, -C(0)-0-R6
or -S(0)2-(C1-C2)-alkyl, wherein R6 is hydrogen atom or -(C1-C4)-alkyl, or
WO 20091007015PCT/EP2008/005187 15 8)Heti, wherein Heti is selected out of
the group pyridine, pyrimidine, thiazole or thienyl, wherein Het is
unsubstituted or substituted by chlorine, bromine, fluorine or -C(0)-0-R6,
Y is -S(0)2-, 5Z is 1)-(Co-C3)-alkylene-Het, wherein Het is selected out of
the group 1,3- dioxolanyl, furanyl, morpholinyl, [1,41-oxazepanyl,
oxetanyl, piperazinyl, piperidinyl, pyrazinyl, pyridyl, pyrimidinyl,
pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, thiazolyl, thienyl and
wherein Het is unsubstituted or mono-, di- or tri-substituted independently
of one another by R5, 10wherein R5 is hydrogen atom, -(C1-C2)-alkyl,
-cyclopropyl, =0, phenyl, fluorine, -(C0-C2)-alkylene-C(0)-0-R6, -0-R6,
C(0)-R6, or -(C1-C2)-alkylene-O-R6, wherein R6 is hydrogen atom
or-(C-C4)-alkyl, 2)--(Ci-C6)-alkylene-C(0)-0-R6,
153)-(Ci-C6)-alkylene-O-R9, wherein R9 is hydrogen atom or -(C1-C3)-alkyl,
4)-(C1-C4)-alkylene-N(R10)-R11, wherein R10 and R11 independently from one
another are hydrogen atom, -(C0-C4)-alkylene-0-R6 or -(C1-C2)-alkyl,
205)-(Co-C2)-alkylene-C(0)-R6, or 6)-(Co-C2)-alkylene-cyclohexyl-R5, in all
its stereoisomeric forms and mixtures thereof in any ratio, and its
physiologically tolerable salts. 25 7) The present invention also relates
to the compounds of the formula la, wherein D1 and D2 are each hydrogen
atom, Y and Z together are hydrogen atom, X is1)-(C1-C3)-alkyl-CN,
2)-CF2-CF3, 303)-0-CF2-CHF2,  WO 2009/007015PCT/EY2008/005187 16 



4) -0-CH2-CF3, 5) -S(0)-CF3, 6) -S(0)2-CF3, 7) imidazolyl, substituted by
phenyl, or 58)phenyl substituted by -NH-S(0)2-methyl. in all its
stereoisomeric forms and mixtures thereof in any ratio, and its
physiologically tolerable salts.              8) The present invention also
relates to the compounds of the formula la, wherein 10 D1 and 02 are each
hydrogen atom, X is hydrogen atom, Y is 1)-NH- 2) -NH-C(0)- or 3) -S(0)2-,
15Z is 1)Het, wherein Het is selected out of the group morholinyl and
piperidinyl, Or 2)-S(0)2-methyl, provided Y is -NH-, in all its
stereoisomeric forms and mixtures thereof in any ratio, and its
physiologically tolerable salts. 20 As used herein, the term alkyl is to be
understood to mean hydrocarbon residues, which have a straight chain or are
branched. Examples for "-(Ci-C6)-alkyl" are hydrocarbon residues containing
1, 2, 3, 4, 5 or 6 carbon atoms e.g. methyl, ethyl, 25propyl, isobutyl,
butyl, isobutyl, secundary-butyl, tertiary-butyl, pentyl, isopentyl,
neopentyl, 1-ethylpropyl, hexyl, 2,3-dimethylbutyl or neohexyl. Examples
for "-(C1-C6)-alkylene" are hydrocarbon residues containing 1, 2, 3, 4, 5
or 6 carbon atoms with two covalent bonds such as methylene, ethylene,
propylene, butylene, marthilanct nr kannticinem 30The term"-Co-alkyl" or
"-Co-alkylene" is each a covalent bond.  WO 2009/007015PCT/EP2008/005187 17
The term "-(C2-C6)-alkynyl" refers to alkyl residues containing 2, 3, 4, 5
or 6 carbon atoms and 1 or 2 triple bonds, for example alkynyl residues
such as ethynyl, 1- propynyl, 2-propynyl (= propargyl) or 2-butynyl.
Examples of -(C3-C7)-cycloalkyl are cycloalkyl residues containing 3, 4, 5,
6 or 7 ring 5carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cyloheptyl. Examples of -(C3-C7)-cycloalkyl, which are
partially unsaturated, are groups such as cyclopentenyl or cyclohexenyl,
which can be bonded via any carbon atom. The term "aryl" is understood as
meaning aromatic hydrocarbon radicals containing from 6 to 14 carbon atoms
in the ring. Examples of aryl radicals are phenyl, naphthyl, 10for example
1-naphthyl and 2-naphthyl, biphenylyl, for example 2-biphenylyl, 3-
biphenylyl and 4-biphenylyl, anthryl or fluorenyl. Biphenylyl radicals,
naphthyl radicals and, in particular, phenyl radicals are preferred aryl
radicals. The term "halogen" is fluorine, chlorine, bromine or iodine,
preferably fluorine, chlorine or bromine. 15The term "-Het" refers to a
heterocycle consisting of 1, 2 or 3 rings, in which one or more of the 4 to
15 ring carbon atoms are replaced by at least 1 heteroatom selected out of
the group nitrogen, oxygen or sulfur. Examples are acridinyl, azaindole
(1Hpyrrolopyridinyl), azabenzimidazolyl, azaspirodecanyl, azepinyl,
azetidinyl, aziridinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolyl, 20benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl,
decahydrochinolinyl, 4,5-dihydrooxazolinyl, dioxazolyl, dioxazinyl,
1,3-dioxolanyl, 1,3- dioxolenyl, 3,3-dioxo[1 ,3,4]oxathiazinyl,
6H-1,5,2-dithiazinyl, dihydrofuro[2,3-bltetrahydrofuranyl, furanyl,
furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, indanyl,
251H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,
isoquinolinyl, isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl,
isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl,
1,2- 30 oxathiolanyl, 1,4-oxazepanyl, 1,4-oxazepinyl, 1,2-oxazinyl,
1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, oxetanyl,
oxocanyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,  WO
2009/007015PCT/EP2008/005187 



18 piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
pyridothiazolyl, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl,
quinolinyl, 41-1-quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydrofuranyl, 5tetrahydroisoquinolinyl, tetrahydroquinolinyl,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyl,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,51hiadiazinyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl,
1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl,
thienyl, thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thietanyl, 10thiomorpholinyl, thiophenolyl, thiophenyl, thiopyranyl,
1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 1,2,3-triazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazoly1 and
xanthenyl. The terms "oxo-residue" or "=0" refer to residues such as
carbonyl (-C(0)-) or nitroso (-N=0). 15The term "-(Ci-C3)-pertluoroalkyl"
is a partial or totally fluorinated alkyl-residue, which  can be derived
from residues such as -CF3, -CHF2, -CH2F, -CHF-CF3, -CHF-CHF2, -CHF-CH2F,
-CH2-CF3, -CH2-CHF2, -CH2-CH2F, -CF2-CF3, -CF2-CHF2, -CF2-CH2F,
-CH2-CHF-CF3, -CH2-CHF-CHF2, -CH2-CHF-CH2F, -CH2-CH2-CF3, -CH2-CH2-CHF2,
-CH2-CH2-CH2F, -CH2-CF2-CF3, 20 -CH2-CF2-CHF2, -CH2-CF2-CH2F, -CHF-CHF-CF3,
-CHF-CHF-CHF2, -CHF-CHF-CH2F, -CHF-CH2-CF3, -CHF-CH2-CHF2, -CHF-CH2-CH2F,
-CHF-CF2-CF3, -CHF-CF2-CHF2, -CHF-CF2-CH2F, -CF2-CHF-CF3, -CF2-CHF-CHF2,
-CF2-CHF-CH2F, -CF2-CH2-CF3, -CF2-CH2-CHF2, -CF2-CH2-CH2F, -CF2-CF2-CF3,
-CF2-CF2-CHF2 or -CF2-CF2-CH2F. 25 The fact that many of the before-listed
names of heterocycles are the chemical names of unsaturated or aromatic
ring systems does not imply that the Het groups could only be derived from
the respective unsaturated ring system. The names here only serve to
describe the ring system with respect to ring size and the number of the
heteroatoms 30 and their relative positions. As explained above, for
example a Het group can be saturated or partially unsaturated or aromatic,
and can thus be derived not only from  WO 2009/007015PCT/EP2008/005187 19
the before-listed heterocycles themselves but also from all their partially
or completely hydrogenated analogues and also from their more highly
unsaturated analogues if applicable. As examples of completely or partially
hydrogenated analogues of the before-listed heterocycles from which a Het
group and any other heterocyclic group 5may be derived the following may be
mentioned: pyrroline, pyrrolidine, tetrahydrofuran, tetrahydrothiophene,
dihydropyridine, tetrahydropyridine, piperidine, 1,3-dioxolane, 2-
imidazoline, imidazolidine, 4,5-dihydro-1,3-oxazol, 1,3-oxazolidine,
4,5-dihydro-1,3- thiazole, 1,3-thiazolidine, perhydro-1,4-dioxane,
piperazine, perhydro-1,4-oxazine (= morpholine),
2,3-dihydrobenzo[1,41dioxine, 3,4-dihydro-2H-benzo[1,4]oxazine,
10perhydro-1,4-thiazine (= thiomorpholine), perhydroazepine, indoline,
isoindoline, 1,2,3,4-tetrahydro-quinoline or
1,2,3,4-tetrahydroisoquinoline. Optically active carbon atoms present in
the compounds of the formulae I and la can independently of each other have
R configuration or S configuration. The compounds 15 of the formulae I and
la can be present in the form of pure enantiomers or pure diastereomers or
in the form of mixtures of enantiomers and/or diastereomers, for example in
the form of racemates. The present invention relates to pure enantiomers
and mixtures of enantiomers as well as to pure diastereomers and mixtures
of diastereomers. The invention comprises mixtures of two or more
stereoisomers of the 20formulae I and la, and it comprises all ratios of
the stereoisomers in the mixtures. In case the compounds of the formulae I
and la can be present as E isomers or Z isomers (or cis isomers or trans
isomers) the invention relates both to pure E isomers and pure Z isomers
and to E/Z mixtures in all ratios. The invention also comprises all
tautomeric forms of the compounds of the formulae I and la. 25
Diastereomers, including E/Z isomers, can be separated into the individual
isomers, for example, by chromatography. Racemates can be separated into
the two enantiomers by customary methods, for example by chromatography on
chiral phases or by resolution, for example by crystallization of
diastereomeric salts obtained with optically 30 active acids or bases.
Stete0Chernica!!y iinifom compounds of the fnrm!!!=n ! and In can also be
obtained by employing stereochemically uniform starting materials or by
using stereoselective reactions.  WO 2009/007015PCT/EP2008/005187 20
Physiologically tolerable salts of the compounds of formulae I and la are
nontoxic salts that are physiologically acceptable, in particular
pharmaceutically utilizable salts. Such salts of compounds of the formulae
I and la containing acidic groups, for example a carboxyl group COON, are
for example alkali metal salts or alkaline earth metal salts 5such as
sodium salts, potassium salts, magnesium salts and calcium salts, and also
salts with physiologically tolerable quaternary ammonium ions such as
tetramethylammonium or tetraethylammonium, and acid addition salts with
ammonia and physiologically tolerable organic amines, such as methylamine,
dimethylamine, trimethylamine, ethylamine, triethylamine, ethanolamine or
tris-(2-hydroxyethyl)-amine. 10Basic groups contained in the compounds of
the formulae I and la, for example amino groups or amidino groups, form
acid addition salts, for example with inorganic acids such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid or phosphoric acid, or
with organic carboxylic acids and sulfonic acids such as formic acid,
acetic acid, oxalic acid, citric acid, lactic acid, malic acid, succinic
acid, malonic acid, benzoic 15acid, maleic acid, fumaric acid, tartaric
acid, methanesulfonic acid or p-toluenesulfonic acid. The present invention
also includes acid addition salts of compounds of the formulae I and la,
which contain, for example, two basic groups, with one or two acid
equivalents. 20 Salts of compounds of the formulae I and la can be obtained
by customary methods known to those skilled in the art, for example by
combining a compound of the formulae I and la with an inorganic or organic
acid or base in a solvent or diluent, or from other salts by cation
exchange or anion exchange. The present invention also includes all salts
of the compounds of the formulae I and la which, because of low
25physiologically tolerability, are not directly suitable for use in
pharmaceuticals but are suitable, for example, as intermediates for
carrying out further chemical modifications of the compounds of the
formulae I and la or as starting materials for the preparation of
physiologically tolerable salts. 



nnThe anions of the FT1PntinnPri acids that may be present in acid addition
fl!te of the compounds of the formulae I and la, are also examples of
anions that may be present in the compounds of the formulae I and la if
they contain one or more positively  WO 2009/007015PCT/E22008/005187 21
charged groups like trialkylammonio- substituents, e.g. groups of the
formula (alkyl)3N+ bonded via the positively charged nitrogen atom, or
quaternized ring nitrogen atoms in heterocyclic groups. In general a
compound of the formulae I and la contains one or more physiologically
tolerable anions or anion equivalents as counter ions, if it contains 5 one
or more permanently positively charged groups like trialkylammonio.
Compounds of the formulae I and la, which simultaneously contain a basic
group or a positively charged group and an acidic group, for example an
amidino group and a carboxy group, can also be present as zwitterions
(betaines) which are likewise included in the present invention. 10 The
present invention also relates to processes of preparation by which the
compounds of the formulae I and la are obtainable. The compounds of the
formulae I and la can generally be prepared by coupling of two or more
fragments (or building blocks), which can be derived retrosynthetically
from formulae I and la. In the 15preparation of the compounds of the
formulae I and la it can generally be advantageous or necessary in the
course of the synthesis to introduce functional groups, which could lead to
undesired reactions or side reactions in a synthesis step, in the form of
precursors which are later converted into the desired functional groups. As
examples of precursor groups cyano groups may be mentioned which may later
be 20 converted into amidino groups, or nitro groups, which may be
converted into amino groups. Protecting groups (or blocking groups) that
may be present on functional groups include allyl, tert.-butyl, benzyl,
allyloxycarbonyl (Alloc), tert-butoxycarbonyl (Boc), benzyloxycarbonyl (Z)
and 9-fluorenylmethoxycarbonyl (Fmoc) as protecting groups for amino and
amidino groups. Ester, alkyl, aryl and silyl protecting groups may 25 be
used to block hydroxyl groups. Carboxylic acids may be protected as esters
for example methyl, ethyl and benzyl. In particular, in the preparation of
the compounds of the formulae I and la building blocks can be connected by
performing one or more condensation reactions and/or addition reactions
such as amide couplings, e.g. by forming an amide bond between a
nnrtriinxy!ic arid ci,rnup ni rIng? hl!nriino I*Ink R!Itin.rninn gm' in (If
=nnthor iikling block. For example, compounds of the formulae I and la can
be prepared by coupling  WO 2009/007015PCT/EP2008/005187 22    of building
blocks of the formulae III, IV, and V, R15    CH3 R 1 4 wherein R20 and R21
are independently from each other -OH, F, Cl or together with 5 the
carbonyl group form an ester, or an activated ester, or a mixed anhydride,
or any other activated species resulting from the reaction of the
carboxylic acid with coupling reagents, and X, Y and Z are as defined for
formulae I and la, by means of forming, in a manner known per se, an amide
bond between the carboxylic acid derivative depicted in formula III and the
NH2-group depicted in formula 10IV and an amide bond or ester bond between
the carboxylic acid derivative depicted in formula III and the NH2-group
depicted in formula V. The starting compounds of the formulae III, IV and
V, and other compounds which are employed in the synthesis of the compounds
of formulae I and la for introducing 15certain structural units, are
commercially available or can be readily prepared from commercially
available compounds or by analogously procedures described below or in the
literature which is readily available to those skilled in the art. For the
preparation of the compounds of formulae I and la the compounds of the
20formulae III and IV may be linked first and the resulting intermediate
product may then be condensed with a compound of the formula V to give a
compound of the formulae I and la Alternatively, the rnmpniinric of the
formulae and V may he condensed first and the resulting intermediate
product may then be linked to a compound of the formula IV to give a
compound of the formulae I and la. After any such reaction step in  WO
2009/007015PCT/EP2008/005187 23 the course of such syntheses protecting and
deprotecting steps and conversions of precursor groups into the desired
final groups may be carried out and further modifications may be made. 



Various general methods for the formation of an amide bond that can be
employed in 5 the synthesis of the compounds of formulae land la are just
so well known to those skilled in the art, for example from peptide
chemistry. An amide coupling step can favorably be carried out by employing
a free carboxylic acid, e. g. a compound of the formula Ill, activating
that carboxylic acid group, preferably in situ, by means of a customary
coupling reagent such as a carbodiimide like dicyclohexylcarbodiimide
10(DCC) or diisopropylcarbodiimide (DIC), or an N,N'-carbonyldiazole like
N,N'- carbonyldi-imidazole, or a uronium salt like
0-((cyano(ethoxycarbonyOmethylene)- amino)-1,1,3,3-tetramethyluronium
tetrafluoroborate (TOTU) or
0-(7-azabenzotriazol1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate
(HATU), or a chloroformic acid ester like ethyl chloroformate or isobutyl
chloroformate, or tosyl chloride, or 15propylphosphonic acid anhydride, or
others, and then reacting the activated carboxylic acid derivative with an
amino compound of the formula IV. An amide bond can also be formed by
reacting an amino compound with a carboxylic acid halide, in particular a
carboxylic acid chloride, which can be prepared in a separate step or in
situ from a carboxylic acid and, for example, thionyl chloride, or an
carboxylic acid ester or 20thioester, for example a methyl ester, ethyl
ester, phenyl ester, nitrophenyl ester, pentafluorophenyl ester, methylthio
ester, phenylthio ester or pyridin-2-ylthio ester, i. e. with a compound of
the formula III. The activation reactions and coupling reactions are
usually performed in the presence 25of an inert solvent (or diluent), for
example in the presence of an aprotic solvent like dimethylformamide (DMF),
tetrahydrofuran (THF), dichloromethane (DCM), dimethylsulfoxide (DMSO),
hexamethyl phosphoric triamide (HMPT), 1,2- dimethoxyethane (DME), dioxane,
or others, or in a mixture of such solvents. Depending on the specific
process, the reaction temperature may be varied over a 30 wide range and
he, fnr Pyample, from about -20C to thA hnifincl, temperature of the
solvent or diluent. Also depending on the specific process, it may be
necessary or advantageous to add in a suitable amount of one or more
auxiliary agents, for example  WO 20091007015PCT/EP2008/005187 24 a base
like a tertiary amine, such as triethylamine or diisopropylethylamine, or
an alkali metal alcoholate, such as sodium methoxide or potassium
tert-butoxide, for adjusting the pH or neutralizing an acid that is formed
or for liberating the free base of an amino compound that is employed in
the form of an acid addition salt, or an N-hydroxyazole 5like
1-hydroxybenzotriazole, or a catalyst like 4-dimethylaminopyridine. Details
on methods for the preparation of activated carboxylic acid derivatives and
the formation of amide bonds and ester bonds as well as source literature
are given in various standard references like, for example, J. March,
Advanced Organic Chemistry, 4th ed., John Wiley & Sons, 1992. 10Protective
groups that may still be present in the products obtained in the coupling
reaction are then removed by standard procedures. For example, tert-butyl
protecting groups, in particular a tert-butoxycarbonyl group which is used
for protection of an amino group, can be deprotected, i. e. converted into
the amino group, by treatment with strong acids (e.g. hydrochloric acid,
trifluoroacetic acid). As already explained, 15after the coupling reaction
also functional groups can be generated from suitable precursor groups. In
addition, a conversion into a physiologically tolerable salt can then be
carried out by known processes. In general, a reaction mixture containing a
final compound of the formulae I and la or an intermediate is worked up
and, if desired, the product is then purified by customary 20processes
known to those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization,
chromatography or reverse phase-high performance liquid chromatography
(RP-HPLC) or other methods of separation based, for example, on the size,
charge or hydrophobicity of the compound. Similarly, well known methods
such as amino acid sequence analysis, 25 NMR, IR and mass spectrometry (MS)
can be used for characterizing a compound of the invention. The compounds
of the formulae I and la, which on account of its chemical structure occur
in enantiomeric forms, can be resolved into the pure enantiomers by salt
formation with enantiomerically pure acids or bases, chromatography on
chiral rinqtn.tirin?Pf pil2QPR nr riariVP.ti7a.finr! h!,/ Mf'?Flq nf nhirn!
anontinrrPrinPAy pi Ira compounds such as amino acids, separation of the
diastereomers thus obtained, and removal of the chiral auxiliary groups.
WO 20091007015PCT/EP2008/0115187 25 The compounds of the formulae I and la
can be isolated either in free form or, in the case of the presence of
acidic or basic groups, converted into physiologically tolerable salts. The
preparation of physiologically tolerable salts of compounds of the formulae
I and la 5capable of salt formation, including their stereoisomeric forms,
is carried out in a manner known per se. With basic reagents such as
hydroxides, carbonates, hydrogencarbonates, alkoxides and also ammonia or
organic bases, for example trimethyl- or triethylamine, ethanolamine or
triethanolamine or alternatively basic amino acids, for example lysine,
ornithine or arginine, the carboxylic acids form stable alkali 10metal,
alkaline earth metal or optionally substituted ammonium salts. If the
compounds of the formulae I and la contain basic groups, stable acid
addition salts can be prepared using strong acids e.g. both inorganic and
organic acids such as hydrochloric, hydrobromic, sulfuric, phosphoric,
methanesulfonic, benzenesulfonic, ptoluenesulfonic, 4-bromobenzenesulfonic,
cyclohexylamido-sulfonic, trifluoromethyl- 15sulfonic, acetic, oxalic,
tartaric, succinic or trifluoroacetic acid are suitable. The compounds of
the formulae I and la can especially be prepared by coupling of compounds
of formula V to N-(4-carbamimidoyl-phenyl)-malonamic acid VI which is
prepared by standard procedures in three steps from commercially available
starting 20materials as illustrated in scheme 1:  R7 



R8 1-'12NH2 ,OH NR7 H2N0 2H  amide coupling (VI) (V)(0 scheme 1:  WO
2009/007015PCT/ P2008/005187 26 As an alternative, suitable protected
derivatives, cyano or hydroxyamidine as precursors of the amidino group can
be used. The conversion of the precursor to the amidine is then carried out
as the final step. The resulting synthetic plan is illustrated in scheme 2
for the compound of formula la:     reduction H2, Pd-C 5 scheme 2: Amidine
precursors are usually the corresponding nitrites. For synthetic reasons it
might sometimes be advisable to do the transformation to the amidine in any
later stage of the synthesis or, often most convenient, even on the last
stage, therefore 10eventually circumventing problems during synthesis.
Several methods for the transformation of the cyanide to the amidine are
known; the choice of method depends on the specific chemistry of the
transformation and the potential interactions with other functional groups
in the targeted molecule. Particularly 15 useful in the present case is the
well known Pinner reaction or the nucleophilic addition of hydroxylamine to
the nitrile, followed by hydrogenation of the hydroxyamidine. If the latter
method is used, it is as well possible, to use the intermediate
hydroxyamidine in e. g. coupling reactions, doing the hydrogenation on a
latter stage or the last stage of the synthesis (as illustrated in scheme
2). 20 Amidines and hydroxyamidines might as well be used in a protected
state. Amidines and hydroxyamidines can be modified by special residues,
which will function as protecting group during synthesis.  WO
2009/007015PCT/EP2008/005187 27 Known groups of that kind are especially
derivatives of carboxylic acids and carbamic acids like phenoxycarbonyl,
benzyloxycarbonyl, 4-methoxybenzyloxy-carbonyl, methoxycarbonyl,
ethoxycarbonyl, benzoyl or acetyl. 5 Compounds of formula V are either
commercially available or prepared according to the procedures given in the
schemes and examples below. R15  Y Z X(V)    CH 3 R14 In general,
functionalized amines of formula V can be prepared by many routes described
in the literature. For example a suitable precursor for the amines of
formula 10 V can be the corresponding acetophenones Va which are
commercially available or prepared according to the procedures given in the
schemes and examples below. Such acetophenones Va can be transformed to the
corresponding amines of formula V by means of a reductive amination
procedure employing an ammonia source, for example ammonia or ammonium
acetate, in combination with a suitable hydride donor 15 or hydrogen in
combination with a suitable catalyst, for example sodium cyanoborohydride,
sodium triacetoxyborohydride or H2/Pd-C, H2/Raney-Ni as illustrated in
scheme 3:   



scheme 3 20 Alternatively, amines of formula V can be prepared from a
corresponding suitable halogene or triflate precursor by means of an
Heck-type reaction via the corresponding enamides. Enamides offer the
possibility of enantioselective hydrogenation employing for example chiral
rhodium catalysts in combination with hydrogen and therefore an
enantioselective entry into the class of molecules of formula V. This
strategy is 25illustrated in scheme 3b for compounds of formula la:  WO
2009/007015PCT/EP2008/005187 28 scheme 3b: There are many known ways
described in the literature to synthesize acetophenones of formula Va, for
example they can be prepared from a suitable halogen precursor VII 5 (for
example BO) which after transformation to the corresponding Grignard
reagent is trapped with acetic anhydride as illustrated in scheme 4.   CH3
(V a)  scheme 4 Alternatively, acetophenones of formula Va can be prepared
from a starting material 10VIII bearing a functionality like -Br,I or OTf
and alkoxyvinyl trialkyltin reagents by means of a Stille reaction and
subsequent acidic workup as illustrated in scheme 5. OEt K 1.
Pd-cat,Sn(nBu3)aY- Z  0 Br,I,Tf0 (VIII)(Va) scheme 5    Acetophenones of
formula Va in the case of X representing an aryl or heteroaryl group 15can
be prepared by cross-coupling reactions well described in the literature.
For example a Suzuki-coupling can be employed utilizing a boronic acid or
boronic acid  WO 2009/007015PCT/EP2008/005187 29 ester and a corresponding
coupling partner bearing a functionality like -C1,-Br,1,-0Tf as illustrated
in scheme 6 or a Negishi-coupling can be employed utilizing an organo-zinc
derivative as coupling partner as demonstrated in scheme 7. CH, 5 scheme 6
scheme 7 The acetophenones can be transformed to the corresponding amines
of formula V as described above. 10 Alternatively, the before mentioned
cross-couplings can be carried out with the corresponding amine already or
a protected version thereof (scheme 8).    CH3M = -B(OH)2, -ZnBr scheme 8:
Acetophenones of formula Va in the case of Y representing an oxygen linker
can be 15prepared by many ways described in the literature. Scheme 9 is
just to illustrate one 



useful strategy. In this respect, aliphatic alcohols or phenols can be
introduced by  WO 2009/007015PCT/EP2008/005187 30 nucleophilic displacement
of a suitable leaving group on the acetophenone (e.g. F,CI) in combination
with strong bases (e.g. KF, NaH).    scheme 9: 5 The acetophenones can be
transformed to the corresponding amines of formula V as described above.
Alternatively, an acetophenone bearing an hydroxyl functionality can be
used. Groups Z can then be introduced by standard alkylations using Z-CI,Br
in combination with a 10suitable base (e.g. K2CO3) or by standard Mitsunobu
alkylation (DIAD, PPh3) using aliphatic alcohols as coupling partner (Z-OH)
as shown in scheme 10. Z-CI,Br, base    scheme 10:      The acetophenones
can be transformed to the corresponding amines of formula V as 15described
above. Acetophenones of formula Va in the case of Y representing an
nitrogen linker can be prepared by many ways described in the literature.
In this respect, amines can be introduced by nucleophilic displacement of a
suitable leaving group on the acetophenone (e.g. F, CI) in combination with
or without a suitable base as shown in 20 scheme 11:  WO
2009/007015PCT/EP2008/005187 31 scheme 11: The acetophenones can be
transformed to the corresponding amines of formula V as described above. 5
Acetophenones of formula Va in the case of Y representing an sulfur linker
can be prepared by many ways described in the literature. In this respect,
sodium hydrogen sulphide NaSH can be employed to displace a suitable
leaving group on the acetophenone (e.g. F,CI). The resulting sulfides can
be alkylated by strong electrophiles like alkyl iodides or can be used for
palladium catalysed cross coupling 10 reactions with aromatic halides. The
sulfides generated by these or other methods can in a second step be
oxidised through reaction with suitable oxidising reagents (e.g. ozone,
KMn04) to the corresponding sulfones (scheme 12):    CH3  , base or Z-Bril,
Pd-cat., ligand, base. heat    scheme 12: 15 The acetophenones can be
transformed to the corresponding amines of formula V as described above.
The invention also refers to compounds N-(4-Cyano-phenyl)-malonamic acid
ethyl ester, N-(4-Cyano-phenyl)-malonamic acid,
N44-(N-Hydroxycarbamimidoy1)-phenyl]- 20malonamic acid ethyl ester and
N-(4-Carbamimidoyl-phenyl)-malonamic acid, which are useful intermediates
in the preparation of the compounds of formulae I and la.  WO
2009/007015PCDEP2008/005187 32 



Chirality of starting materials: Amines or alcohols to be coupled to the
malonate, containing asymmetric centers, can be used in chiral or racemic
or any other stereoisomeric form including all kinds of mixtures. 5 The
invention also relates to pharmaceuticals which comprise an efficacious
amount of at least one compound of the formulae I and la and/or of a
physiologically tolerable salt of the compounds of the formulae I and la
and/or an optionally stereoisomeric form of the compounds of the formulae I
and la, together with a pharmaceutically suitable and physiologically
tolerable excipient, additive and/or other active compounds and
10auxiliaries. The compounds of the present invention inhibit the activity
of the blood coagulation enzyme factor Vila either directly, within the
extrinsic tenase complex (factor Vila associated with membrane-protein
cofactor, tissue factor) or as a soluble subunit, or 15indirectly, by
inhibiting the assembly of factor Vila into the extrinsic tenase complex.
As a consequence of this inhibition both substrates of factor Vila, factor
X and factor IX will not become activated, prothrombin will not be
activated to thrombin by activated factor Xa, thrombin generation will be
inhibited and therefore coagulation will be prevented. 20Because of their
factor Vila inhibitory activity the compounds of the formulae I and la are
useful pharmacologically active compounds which are suitable, for example,
for influencing blood coagulation (or blood clotting) and fibrinolysis and
for the treatment, including therapy and prophylaxis, of diseases such as,
for example, cardiovascular disorders, thromboembolic diseases or
restenoses. The compounds of the formulae I 25and la and their
physiologically tolerable salts can be administered to animals, preferably
to mammals, and in particular to humans as pharmaceuticals for therapy or
prophylaxis. They can be administered on their own, or in mixtures with one
another or in the form of pharmaceutical preparations which permit enteral
or parenteral administration and which contain, as active constituent, an
effective amount of at least one nompnonei of the fnrmulae. ! aryl IR
Rridinrirn phycinlnogysalts and pharmaceutically acceptable carrier.  WO
2009/007015PCT/EP2008/005187 33 The present invention therefore also
relates to the compounds of the formulae I and la and/or their
physiologically tolerable salts for the production of pharmaceuticals for
inhibition of factor Vila or for influencing blood coagulation or
fibrinolysis or for the treatment, including therapy and prophylaxis, of
said diseases. Examples are the 5treatment of cardiovascular disorders,
thromboembolic diseases or restenoses. The present invention furthermore
relates to pharmaceutical preparations which contain an effective amount of
at least one compound of the formulae I and la and/or its physiologically
tolerable salts and a pharmaceutically acceptable carrier, e.g. one or more
pharmaceutically acceptable carrier substances and/or additives. 10The
pharmaceuticals can be administered orally, for example in the form of
pills, tablets, lacquered tablets, coated tablets, granules, hard and soft
gelatin capsules, solutions, syrups, emulsions, suspensions or aerosol
mixtures. Administration, however, can also be carried out rectally, for
example in the form of suppositories, or parenterally, for example
intravenously, intramuscularly or subcutaneously, in the form 15of
injection solutions or infusion solutions, microcapsules, implants or rods,
or percutaneously or topically, for example in the form of ointments,
solutions or tinctures, or in other ways, for example in the form of
aerosols or nasal sprays. The pharmaceutical preparations according to the
invention are prepared in a manner known per se and familiar to one skilled
in the art, pharmaceutically acceptable inert 20inorganic and/or organic
carrier substances and/or additives being used in addition to the
compound(s) of the formulae I and la and/or its (their) physiologically
tolerable salts. For the production of pills, tablets, coated tablets and
hard gelatin capsules it is possible to use, for example, lactose, corn
starch or derivatives thereof, talc, stearic acid or its salts, etc.
Carrier substances for soft gelatin capsules and suppositories are, 25for
example, fats, waxes, semisolid and liquid polyols, natural or hardened
oils. Suitable carriers for the production of solutions, for example
injection solutions, or of emulsions or syrups are, for example, water,
saline, alcohols, glycerol, polyols, sucrose, invert sugar, glucose,
vegetable oils. Suitable carrier substances for microcapsules, implants or
rods are, for example, copolymers of glycolic acid and 30lactic acid The
pharmaceutical preparations normily contain ?hr0 at 0.5 to about on 94, by
weight of the compounds of the formulae I and la and/or their
physiologically tolerable salts. The amount of the active ingredient of the
formulae I and la and/or its  WO 2009/007015PCT/EP2008/005187 34
physiologically tolerable salts in said preparations is from about 0.5 to
about 1000 mg, preferably from 1 to 500 mg. In addition to the active
ingredients of the formulae I and la and/or their physiologically
acceptable salts and to carrier substances, the pharmaceutical preparations
can 5contain one or more additives such as, for example, fillers,
disintegrants, binders, lubricants, wetting agents, stabilizers,
emulsifiers, preservatives, sweeteners, colorants, flavorings, aromatizers,
thickeners, diluents, buffer substances, solvents, solubilizers, agents for
achieving a depot effect, salts for altering the osmotic pressure, coating
agents or antioxidants. They can also contain two or more compounds of the
10formulae I and la and/or their physiologically tolerable salts. In case a
pharmaceutical preparation contains two or more compounds of the formulae I
and la the selection of the individual compounds can aim at a specific
overall pharmacological profile of the pharmaceutical preparation. For
example, a highly potent compound with a shorter duration of action may be
combined with a long-acting compound of lower potency. 15The flexibility
permitted with respect to the choice of substituents in the compounds of
the formulae I and la allows a great deal of control over the biological
and physicochemical properties of the compounds and thus allows the
selection of such desired compounds. Furthermore, in addition to at least
one compound of the formulae I and la and/or its physiologically tolerable
salts, the pharmaceutical preparations can also 20contain one or more other
therapeutically or prophylactically active ingredients. 



As inhibitors of factor Vila the compounds of the formulae I and la and
their physiologically tolerable salts are generally suitable for the
therapy and prophylaxis of conditions in which the activity of factor Vila
plays a role or has an undesired extent, or which can favorably be
influenced by inhibiting factor Vila or decreasing its activity, or 25for
the prevention, alleviation or cure of which an inhibition of factor Vila
or a decrease in its activity is desired by the physician. As inhibition of
factor Vila influences blood coagulation and fibrinolysis the compounds of
the formulae I and la and their physiologically tolerable salts are
generally suitable for reducing blood clotting, or for the therapy and
prophylaxis of conditions in which the activity of the blood coagulation
30system plays a role or has an undesired extent, or whinh nan favnrahly be
infinPrinprl by reducing blood clotting, or for the prevention, alleviation
or cure of which a decreased activity of the blood coagulation system is
desired by the physician. A  WO 2009/007015PCT/EP2008/005187 35 specific
subject of the present invention is the reduction or inhibition of unwanted
blood clotting, in particular in an individual, by administering an
effective amount of a compound I or a physiologically tolerable salt
thereof, as well as pharmaceutical preparations therefor. 5The compound of
the formulae I and la and/or a physiologically tolerable salt thereof can
be used for the treatment of e.g. abnormal thrombus formation, acute
myocardial infarction, cardiovascular disorders, unstable angina,
thromboembolism, acute vessel closure associated with thrombolytic therapy
or percutaneous transluminal coronary angioplasty (PTCA), transient
ischemic attacks, stroke, intermittent claudication, 10bypass grafting of
the coronary or peripheral arteries, vessel luminal narrowing, restenosis
post coronary or venous angioplasty, maintenance of vascular access patency
in long-term hemodialysis patients, pathologic thrombus formation occurring
in the veins of the lower extremities following abdominal, knee or hip
surgery, pathologic thrombus formation occurring in the veins of the lower
extremities following abdominal, 15knee and hip surgery, a risk of
pulmonary thromboembolism, or disseminated systemic intravascular
coagulatopathy occurring in vascular systems during septic shock, viral
infections or cancer, or reducing an inflammatory response, fibrinolysis,
or treatment of coronary heart disease, myocardial infarction, angina
pectoris, vascular restenosis, for example restenosis following angioplasty
like PTCA, adult respiratory distress 20syndrome, multi-organ failure and
disseminated intravascular clotting disorder, deep vein or proximal vein
thrombosis, which can occur following surgery. In view of their
pharmacological activity the compounds of the invention can replace other
anticoagulant agents such as heparin. The use of a compound of the
invention can result, for example, in a cost saving as compared to other
anticoagulants. 25 When using the compounds of the formulae I and la the
dose can vary within wide limits and, as is customary and is known to the
physician, is to be suited to the individual conditions in each individual
case. It depends, for example, on the specific compound employed, on the
nature and severity of the disease to be treated, on the mode and the
schedule of administration, or on whether an acute or chronic condition
30is treated or whether prophylaxis is carried out An appropriate (-Image
can be established using clinical approaches well known in the medical art.
In general the daily dose for achieving the desired results in an adult
weighing about 75 kg is from  WO 2009/007015PCT/EP2008/005187 36 about 0.01
to about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in
particular from about 0.1 to about 10 mg/kg, (in each case in mg per kg of
body weight). The daily dose can be divided, in particular in the case of
the administration of relatively large amounts, into several, for example
2, 3 or 4, part administrations. As 5usual, depending on individual
behavior it may be necessary to deviate upwards or downwards from the daily
dose indicated. A compound of the formulae I and la can also advantageously
be used as an anticoagulant outside an individual. For example, an
effective amount of a compound 10 of the invention can be contacted with a
freshly drawn blood sample to prevent coagulation of the blood sample.
Further, a compound of the formulae I and la and its salts can be used for
diagnostic purposes, for example in in vitro diagnoses, and as an auxiliary
or tool in biochemical investigations. Compounds of the formulae I and la
can thus be used in an assay to identify the presence of factor Vila or to
isolate factor Vila 15in a substantially purified form. A compound of the
invention can be labeled with a radioisotope, and the labeled compound
bound to factor Vila is then detected using a routine method useful for
detecting the particular label. Thus, a compound of the formulae I and la
or a salt thereof can be used advantageously as a probe to detect the
location or amount of factor Vila activity in vivo, in vitro or ex vivo. 20
Further, the compounds of the formulae I and la can be used as synthesis
intermediates for the preparation of other compounds, in particular of
other pharmaceutical active ingredients, which are obtainable from the
compounds of the formulae I and la, for example by introduction of
substituents or modification of 25functional groups. It is understood that
modifications that do not substantially affect the activity of the various
embodiments of this invention are included within the invention disclosed
herein. Accordingly, the following examples are intended to illustrate but
not limit the present invention.  WO 2009/007015PCT/EP2008/005187 37
Examples Abbreviations: AcOEtethyl acetate ACNacetonitrile 5 Ambient
temperature10 C to 50 C 



DCMdichloromethane DIPEAN,N-diisopropylethylamine DMFdimethylformamide
DMSOdimethyl sulfoxide 10 FAformic acid hour(s)
HATU0-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium
hexafluorophosphate HOAt1-hydroxy-7-azabenzotriazole 15 HPLChigh
performance liquid chromatography LC/MSliquid chromatography mass
spectrometry Me0Hmethanol PyBropbromo-tris-pyrrolidino-phosphonium
hexafluorophosphate RTroom temperature 20Rtretention time
TBDMS-CItert-butyldimethylchlorosilane TEAtriethylamine TFAtrifluoroacetic
acid 25Synthesis of Intermediates:  Intermediate 1:
N-(4-Cyano-phenyI)-malonamic acid ethyl ester NC  00     To a solution of
4-aminobenzonitrile (18.0 g, 0.149 mol) and triethylamine (27.34 ml,
300.194 mol) in DCM (600 ml) ethylmalonylchloride (25.0 g, 21.36 ml, 0.149
mol) in DCM (30 ml) was added. The reaction mixture was stirred at RT for
1.5 h. To the red  WO 2009/007015PCT/EP2008/005187 solution water was
added. The organic phase was washed with sodium hydrogen carbonate and HCI
(1 M) and afterwards dried over magnesium sulphate, filtered and
evaporated. The crude product was recrystallized from ethyl
acetate/n-heptane to give 24.05 g (69 %) of the title compound. 5
Intermediate 2:  N-(4-Cyano-phenyl)-malonamic acid 0 0 HON Intermediate
1(11.1 g, 47.9 mmol) was dissolved in methanol (300 mL) and lithium 10
hydroxide (1.72 g, 71.8 mmol) dissolved in water (100 mL) was added. The
reaction was stirred at RT overnight. The solvent was evaporated, water was
added and the aqueous layer was washed with ethyl acetate, acidified with
hydrochloric acid (4 N) and again extracted with ethyl acetate. The organic
layer was separated, dried over sodium sulfate, filtered and evaporated to
give 8.75 g (yield: 89%) of the titled 15 compound. LC/MS (method D) (WH)':
205 Intermediate 3:  N44-(N-Hydroxycarbamimidoy1)-phenyll-malonamic acid
ethyl ester 0 0 N-OH 20To a solution of N-(4-Cyano-phenyl)-malonamic acid
ethyl ester (19.8 g, 85.26 mmol) in ethanol (800 ml) hydroxylamine
hydrochloride (17.78 g, 255.80 mmol) and triethylamine (107 ml, 767.3 mmol)
were added. The reaction mixture was stirred for 20 h at RT. The solvent
was evaporated and the crude product was dissolved in ethyl acetate. Water
was added and the aqueous phase was extracted with ethyl acetate. 75 The
ramhintard organic phases were dried over rn-gnecium suiphatc and
evaporated to yield the product (16.82 g, 74 %) as a white solid.  WO
20091007015PCT1EP20081005187 39 Intermediate 4:  



N-(4-Carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt N0
OOH NHTFA To a solution of N-14-(N-hydroxycarbamimidoy1)-pheny11-malonamic
acid ethyl ester 5(16.9g. 63.41 mmol) and ammonium formiate (20.0g. 317.1
mmol) in glacial acetic acid (400 ml) Pd/C, 10% (675 mg) was added. The
suspension was stirred for 5 h under reflux. The reaction mixture was
filtered through celite and evaporated. The crude product was dissolved in
ethanol (400 ml) and treated with an aqueous solution of sodium hydroxide
(2 M, 300 ml). The reaction mixture was stirred for 4 h at RT and 10 then
hydrochloric acid (2 N) was added (pH = 8). The suspension was filtered and
the solid was dissolved in ACN/water and acidified with trifluoroacetic
acid (pH = 1). Lyophilization left the product (9.88 g, 46%) as a white
solid. Synthesis of Example Compounds:  The following examples have been
prepared, isolated and characterized using the 15 methods disclosed herein.
The following examples demonstrate a partial scope of the invention and are
not meant to be limiting of the scope of the invention. The other examples
not described in detail can be prepared in analogy. Example 1:
5-(2-Bromo-4-{(S)-142-(4-carbamimidoyl-phenylcarbamoy1)-acetylaminol-ethyll
- 20phenoxy)-nicotinic acid*acetic acid salt    Br Step 1:
Methyl-5-(4-acetyl-2-bromo-phenoxy)-nicotinate  , Br 0   WO
2009/007015PCT/EP2008/005187 40 Methyl-5-hydroxynicotinate (1.0 g, 6.53
mmol), 3'-bromo-4'-fluoroacetophenone (1.42 g, 6.53 mmol), 18-crown-6
(155.3 mg, 0.59 mmol) and potassium fluoride (40 wt. % on alumina, 996 mg,
6.86 mmol) were dissolved in ACN (10 mL). The reaction was refluxed for
three days. After cooling the mixture was quenched with 2N aqueous
5potassium carbonate solution, extracted with ether, dried with sodium
sulphate, filtered, evaporated and purified by silica gel chromatography
(ethyl acetate:n-heptane 1:4). 635 mg (yield: 28%) of the pure compound was
obtained. LC/MS (method D) (M+H).: 351 Step 2: 10
Methyl-5-14-(1-amino-ethyl)-2-bromo-phenoxyFnicotinate NH2 Br To a solution
of the compound from step 1 (630 mg, 1.79 mmol) in Me0H (30 mL) ammonium
acetate (1.399, 17.9 mmol) was added. After stirring at ambient temperature
overnight sodium cyanoborohydride (135.7 mg, 2.16 mmol) was added 15 and
the reaction was refluxed for 6 h. The solvent was evaporated and the
solid, dissolved in ethyl acetate, was extracted with water. The organic
layer was separated, washed with brine, dried over sodium sulphate,
filtered and evaporated to give 606 mg (yield: 96%) of the crude product.
LC/MS (method D) (M+H)+: 352 Step 3: 20
Methyl-5-(2-bromo-4-{142-(4-cyano-phenylcarbamoy1)-acetylam
nol-ethylyphenoxy)- nicotinate  Br To a solution of 600 mg (1.71 mmol) of
the compound derived from step 2, N-(4-cyanopheny1)-malonamic acid
(intermediate 2) (349 mg, 1.71 mmol), HOAt (233 mg, 1.71 25 mmol) and HATU
(649 mg, 1.71 mmol) in DMF (8 mL) was added DIPEA (0.88 mL, 5.'1') mrno!)
and thisso:alien 'vsifo.o allowed to stir for 48 hi -at ambient
temperature. The mixture was diluted with water, extracted with ethyl
acetate, dried over sodium  WO 2009/007015PCT/EP2008/005187 41 



sulphate, filtered, evaporated and purified by preparative HPLC. The
relevant fractions were lyophilized to give 360 mg (yield: 39%) of the
product as a white solid. LC/MS (method D) (M+H)+: 538 Step 4:
5Methyl-542-bromo-4-(1-(244-(N-hydroxycarbamimidoy1)-phenylcarbamoyll-
acetylam in oyethyl)-p he noxyl-nicoti nate    Br The product derived from
step 3 (360 mg, 0.67 mmol) and hydroxylamine hydrochloride (280 mg, 4.02
mmol) were dissolved in isopropanol and TEA (0.65 mL, 10 4.69 mmol) was
added. The reaction was heated at 70 C and stirred for 4 h. The cooled
mixture was treated with water and extracted with ethyl acetate. The
organic layer was separated, dried over sodium sulphate, filtered and
evaporated. Finally 310 mg (yield: 81%) of the pure compound was obtained.
LC/MS (method D) (M+H)+: 571 15Step 5: 5-[2-Bromo-4
(1-{244-(N-hydroxycarbamimidoy1)-phenylcarbamoyll-acetylamino).-
ethyl)-phenoxyknicotinic acid*hydrochloric acid salt  Br The compound from
step 4 (230 mg, 0.40 mmol) was dissolved in Me0H (10 mL) and 20lithium
hydroxide (14.5 mg, 0.60 mmol), dissolved in H20 (2.5 mL), was added. The
reaction mixture was stirred at 50 C for 2 h and then overnight at ambient
temperature. The reaction mixture was quenched with water, acidified to pH
6 with 1 molar hydrochloric acid and extracted with ethyl acetate. Most of
the product remains in the aqueous layer which is lyophilized to give 265
mg of the crude compound. 25 LC/MS (method D) (Mr: 556 Step 6:  WO
2009/007015PCT/EP2008/005187 42
5-(2-Bromo-4-{1-[2-(4-carbamimidoyl-phenylcarbamoy1)-acetylaminoyethyll-phe
noxy)- nicotinic acid*trifluoro-acetic acid salt ftNH NH2 HO Br The product
derived from step 5 (50 mg, 0.075 mmol) was dissolved in acetic acid (5 5
mL) and palladium on activated carbon (10%, 8 mg, 0.007 mmol) and acetic
anhydride (7.75 pL, 0.082 mmol) were added. The reaction was hydrogenated
(1 bar 1-12) at ambient temperature for 2.5 h. The mixture was filtered,
the organic solvent was removed under reduced pressure and the residue was
purified by prep-HPLC to give 18 mg (yield: 37%) of the product.LC/MS
(method D) (M+H)+: 541 10Step 7:
5-(2-Bromo-4-{(S)-142-(4-carbamimidoyl-phenylcarbamoy1)-acetylamino]-ethyll
phenoxy)-nicotinic acid*acetic acid salt (Example 1) The racemic product
yielded from step 6 (16 mg, 24.45 pmol) was separated in its enantiomers by
chiral preparative HPLC [column: (S,S) Whelk-0 250x50 mm, 15 company Regis
Technologies, Inc., 8210 Austin Avenue, Morton Grove, IL 60053, USA;
eluent: heptane, ethanol and methanol (1:1:1) + 0,1% ammonium acetate
(isocratic), flow rate: 50 mlimin]. The relevant fractions were
lyophilized. Yield: 4 mg (27%).LC/MS (method D) main peak (MH)+: 541 (Rt=
0.94 min) 20 Example 2:
N-{143-Bromo-4-(3-hydroxymethyl-phenoxy)-phenyll-ethyll-N'-(4-carbamimidoyl
pheny1)-malonamidetrifluoro-acetic acid salt 0NH HO NH, Br Step 1:
253-(tert-Butyl-dimethyl-silanyloxymethyp-phenol  



WO 2009/007015PCT/EP2008/005187 43 To a solution of 3-hydroxybenzyl alcohol
(5.00 g, 40.3mmol) in DCM (25 mL) imidazole (13.7 g, 201.4 mmol) and
TBDMS-CI (6.68 g, 44.3 mmol) were added and the solution was stirred at RT
for 1 h. The reaction was quenched with water, extracted with ethyl
acetate, dried over sodium sulphate, filtered, evaporated and purified by
silica gel 5chromatography (ethyl acetate:n-heptane 1:4). Finally 5.16 g
(yield: 54%) of the pure compound was obtained. LC/MS (method D)
(M+H-tertbuty1,-dimethylr: 156 Step 2:
1-{3-Bromo-413-(tert-butyl-dimethyl-sila
nyloxymethyI)-phenoxy]-phenyll-ethanone ,o 10 The product derived from step
1(1.00 g, 4.19 mmol), 3'-bromo-4'-fluoroaceto-phenone (910 mg, 4.19 mmol),
18-crown-6 (99.8 mg, 0.38 mmol) and potassium fluoride (40 wt. % on
alumina, 640 mg, 4.40 mmol) were dissolved in ACN (5 mL). The reaction was
stirred for 30 min at 120 C in the microwave. The mixture was quenched with
water, 15 extracted with ethyl acetate, dried over sodium sulphate,
filtered, evaporated and purified by silica gel chromatography (ethyl
acetate:n-heptane 1:10). Finally 1.35 g (yield: 74%) of the title compound
was obtained. LC/MS (method D) (M+H)+: 436 Step 3:
201-{3-Bromo-443-(tert-butyl-dimethyl-silanyloxymethyo-phenoxyl-phenyl}-eth
ylamine  Br In analogy to the preparation of example 1, step 2, the
compound from step 2 (1.35 g, 3.10 mmol) was reacted to give 1.28 g (yield:
95%) of the solid product. LC/MS (method D) (M+H-NH2)+: 422 25 Step 4:
N-(1-13-Bromo-4-(3-hydroxymethyl-phenoxy)-phenyll-ethyll-N'-(4-cyano-pheny1
)- malonamide  WO 20091007015PCT/EP2008/005187 44    Br In analogy to the
preparation of example 1, step 3, the compound derived from step 3 (1.28 g,
2.93 mmol) was reacted to give 129 mg (yield: 9%) of the title compound.
The TBDMS protecting group was removed during the preparative HPLC
separation. 5Step 5:
N-{143-Bromo-4-(3-hydroxymethyl-phenoxy)-phenyll-ethyll-N144-(Nhydroxycarba
mimidoy1)-phenyli-malonamide    Br      In analogy to the preparation of
example 1, step 4, the crude product derived from step 104 (129 mg, 0.25
mmol) was converted yielding 125 mg (yield: 91%) of the title
compound.LC/MS (method D) (M+H)+: 542 Step 6:
N-{1-[3-Bromo-4-(3-hydroxymethyl-phenoxy)-phenyl]-ethyll-N1-(4-carbamimidoy
lpheny1)-malonamide*trifluoro-acetic acid salt (Example 2) 15 In analogy to
the preparation of example 1, step 6, the compound derived from step 5 (85
mg, 0.13 mmol) was converted to yield 18 mg (yield: 22%) of the title
product as a white solid. LC/MS (method A) main peak (M-H)+: 524 (Rt= 1.18
min) Example 10
20N-(4-Carbamimidoyl-pheny1)-N'-{(S)-144-(2-methoxy-ethoxy)-3-trifluorometh
yl-phenyfl- ethylymalonamide NH H2N0 0 CH3  



F F 0  Step 1: 1-14-(2-Methoxy-ethoxy)-3-trifluoromethyl-phenyI]-ethanone
WO 2009/007015PCT/EP2008/005187 45  0-CH, 832 p1(10.5 mmol) of
2-methoxyethanol was dissolved in 15 ml absolute DMSO and to this solution
NaH (504 mg (10.5 mmol)) was added. After stirring for 1 hour at RI 1.44 g
(7 mmol) of 4-fluoro-3-trifluoromethyl-acetophenone was added and the
mixture was 5stirred for an additional hour. The reaction was quenched with
ice/water, extracted with DCM, dried over sodium sulphate, filtered,
evaporated under reduced pressure and purified by chromatography on silica
gel. Yield: 1.13 g (62 %) LC/MS (method A) (M+1)+: 262.08 Step 2:
10144-(2-Methoxy-ethoxy)-3-trifluoromethyl-phenyll-ethylamine
triflouroacetate  To a solution of 1.1 g (4.1 mmol) of
144-(2-methoxy-ethoxy)-3-trifluoromethyl-phenylk ethanone derived from step
1 dissolved in 30 mL methanol was added 3.3 g (42 mmol) of NH4CO2CH3 and
the mixture was stirred at ambient temperature for about 3 h. 15
Subsequently 400 mg (6.3 mmol) NaBH3(CN) was added and the reaction mixture
refluxed for 6 h. Then the solution was evaporated, the residue dissolved
in 40 mL DMF, the solids filtered off and the residue evaporated to dryness
again. The raw material was purified by reversed phase chromatography.
Yield: 840 mg (isolated as trifluoroacetate, 2.2 mmol, 53 %). 20 LC/MS
(method A): 247.07 (MW: 263.1) Step 3:
N-(4-Carbamimidoyl-phenyl)-N'4144-(2-methoxy-ethoxy)-3-trifluoromethyl-phen
yllethylymalonamide r+i HN  WO 2009/007015PCT/EP2008/005187 46 211 mg
(0,660 mmol) of N-(4-carbamimidoyl-phenyI)-malonamic acid (intermediate 4)
was dissolved in absolute DMF and to this solution 273 mg (0,73 mmol) of
the amine derived from step 2, 98.8 mg (0.73 mmol)
1-hydroxy-7-azobenzotriazole, 307 mg (2.4 mmol) N,N-diisopropy-ethyl-amine
and 338 mg (0.73 mmol) of bromo-tris-
5pyrolidinophospho-nium-hexafluorophosphate were added. After stirring at
ambient temperature for 24 h the reaction mixture was filtered, evaporated
under reduced pressure and purified by preparative HPLC. Yield: 95 mg (25
%), colorless solid. LC/MS (method A) (M+H)+: 467,30 Step 4: 10 Separation
of enantiomers NH 0 CH3 ti The racemic product derived from step 3 (90 mg,
0.17 mmol) was separated into its stereoisomers by chiral preparative HPLC
[column: (S,S) Whelk-0 250x50 mm, eluent: heptane, ethanol and methanol
(1:1:1) + 0,1% ammonium acetate (isocratic), flow rate: 15 50 mUrnin]. The
relevant fractions were lyophilized yielded 23 mg (26 %) of the relevant
enantiomer.LC/MS (method A) (M+H)+: 467,30 (Rt (1.047 min.) Example 14:
N-(4-Ca rbamim
idoyl-pheny1)-N'-((S)-1-{4-[(2-methoxy-ethyl)-methyl-amino]-3- 20
trifluoromethyl-phenylyethyl)-malonamideacetic acid salt Chiral    Step 1:
1-(4-[(2-Methoxy-ethyl)-methyl-aminol-3-trifluoromethyl-phenyll-ethanone -o
- -/  WO 2009/007015PCT/EP2008/005187 



47 A solution of 4-fluoro-3-(trifluoromethyl)acetophenone (500 mg, 2.43
mmol), N-(2- methoxyethyl)methylamine (649 mg, 7.28 mmol) and potassium
carbonate (335 mg, 2.43 mmol) in DMSO (6 mL) was stirred for 30 min at 150
C in the microwave. The cooled reaction mixture was diluted with water,
extracted with ethyl acetate, dried over 5sodium sulphate, filtered and the
solvent was removed under reduced pressure. Finally 547 mg (yield: 82%) of
the title compound was obtained. LC/MS (method D) (M+H)+: 276    Step 2:
[4-(1-Amino-ethyl)-2-trifluoromethyl-pheny1]-(2-methoxy-ethyl)-methyl-amine
trifluoro10acetic acid    Ammonium acetate (1.53 g, 19.8 mmol) was added to
a solution of the compound from step 1 (545 mg, 1.98 mmol) in Me0H (8 mL).
After stirring at RT overnight sodium cyanoborohydride (149 mg, 2.38 mmol)
was added and the reaction was refluxed for 6 15 h. The solvent was
evaporated and the solid, redissolved in ethyl acetate, was extracted with
water. The organic layer was separated, washed with brine, dried over
sodium sulphate, filtered, evaporated and purified by preparative HPLC. The
relevant fractions were lyophilized to give 147 mg (yield: 19%) of the pure
product. LC/MS (method D) (M+H)+: 277 20 Step 3:
N-(4-Carbamimidoyl-pheny1)-N'-(1-(4-[(2-methoxy-ethyl)-methyl-amino]-3-
trifluoromethyl-phenylyethylymalonamidelrifluoro-acetic acid salt  WO
2009/007015PCT/EP2008/005187 48 0.26 mmol) the reaction was stirred at
ambient temperature for 24 h. The mixture was filtered and purified by
preparative HPLC. The relevant fractions were lyophilized to yield 46 mg
(yield: 30%) of the pure compound. LC/MS (method D) (M+H)+: 480 5 Step 4:
N-(4-Carbamimidoyl-pheny1)-N'-((S)-1-{4-[(2-methoxy-ethyl)-methyl-amino]-3-
trifluoromethyl-phenylyethyl)-malonamideacetic acid salt (Example 3) The
racemic product derived from step 3 (38 mg, 64.0 pmol) was separated in its
enantiomers by chiral preparative HPLC [column: (S,S) Whelk-01 250x50 mm,
eluent: 10heptane, ethanol and methanol (5:1:1) + 0,1% ammonium acetate
(isocratic), flow rate: 100 mlimin]. The relevant fractions were
lyophilized to yield 9 mg (yield: 26%) of the pure compound. LC/MS (method
A) main peak (M+H): 479 (Rt= 1.24 mm) 15 Example 17
N-(4-Carbamimidoyl-phenyl)-N'-{(S)-144-(pyridin-4-ylmethoxy)-3-trifluoromet
hylphenyq-ethyll-malonamide Step 1:
20144-(Pyridin-4-ylmethoxy)-3-trifluoromethyl-phenyli-ethanone FF 3 1.02 g
(5 mmol) of 4-hydroxy-3-trifluoromethyl-acetophenone was dissolved in 10 ml
absolute THE and cooled to 0 C. Subsequently 660 mg (5.5 mmol) of
pyridine-4- methanol, 1.443g (5.5. mmol) of triphenylphosphine and 1.213 g
of diisiopropylazodi- 25 carboxylate were added and the mixture stirred at
0C for 1 h and 12 h at ambient temperature. The mixture was diluted with
water, extracted with ethyl acetate, dried over sodium sulphate, filtered,
evaporated and purified by prep-HPLC. The relevant  WO
2009/007015PCT/EP2008/005187 49 fractions were lyophilized to give 585 mg
(isolated as trifluoroacetate, yield: 29%) of the product as colourless
crystals. LC/MS (method A) (M+H)+: 296.06 (Rt 1.15 min.) The product was
used for step 2 directly. Step 2:
5144-(Pyridin-4-ylmethoxy)-3-trifluoromethyl-phenyli-ethylamine    585 mg
(1.43 mmol) of the compound prepared in step 1 was dissolved in 15 ml
absolute Me0H and to this solution 1.11g (14.3 mmol) of NI-1402CH3 was
added. After 6 h at ambient temperature 1.35 g (2.2 mmol) NaCNBH3 was added
and the 10 mixture refluxed for 6 h. The mixture was evaporated under
reduced pressure and dissolved in 20 mL of DMF, filtered from solids and
again evaporated. The resulting oil was purified by preparative HPLC. The
relevant fractions were lyophilized to give 182 mg (43%) of the product as
colourless crystals. LC/MS (method A) (M+H)+: 297.09 (Rt 0.71 min.) 



15 The product was used for step 3 without further purification. Step 3:
N-(4-Carbamimidoyl-phenyl)-1'11-{114-(pyridin-4-ylmethoxy)-3-trifluoromethy
l-phenyl]- ethyl}-malonamide 20134.1 mg (0.4 mmol) of
N-(4-carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt
(intermediate 4) was dissolved in absolute DMF and to this solution 118.5
mg (0.4 mmol) of the amine from step 2, 509 mg (0.8 mmol)
1-propane-phoshonic-acid- anhydride and 51.7 mg (0.4 mmol)
NN-diisopropy-ethyl-amine were added. After stirring for 24 h at ambient
temperature the reaction mixture was filtered, evaporated to 25dryness and
purified by preparative HPLC.Yield 45 mg (18 %), colourless crystals. LC/MS
(method A) (M+H): 500.3 (IR, 1.05 min.) Step 4:  WO
2009/007015PCT/EP2008/005187 50
N-(4-Carbamimidoyl-phenyl)-N'-{(S)-1-[4-(pyridin-4
ylmethoxy)-3-trifluoromethylphenylj-ethyll-malonamide  The racemic product
derived from step 3 (18 mg) was separated in its enantiomers by 5 chiral
preparative HPLC [column: (S,S) Whelk-0 250x50 mm, eluent: heptane, ethanol
and methanol (3:1:1) + 0,1% ammonium acetate (isocratic), flow rate: 50
mUmin]. The relevant fractions were lyophilized to give 4 mg (22 %) of the
pure compound. LC/MS (method A) (M+H)+: 500.3 (Rt 0.823 min.) 10 Example 20
4-(4-{112-(4-Carbamimidoyl-phenylcarbamoy1)-acetylaminokethyl}-2-trifluoro-
methylphenoxy)-butyric acid  Step 1
154-(4-Acetyl-2-trifluoromethyl-phenoxy)-butyric acid ethyl ester  To a
solution of 4-Hydroxy-3-(trifluoromethyl)-acetophenone (2.042g, 10 mmol) in
50 ml DMF were added 1.52 g (11 mmol) of K2CO3 and 1.951 g (10 mmol) of
4-bromo- butyric acid ethyl ester. The reaction mixture was stirred for 1 h
at 80 C. The solvent 20 was evaporated; the residue dissolved in 100 ml DCM
and extracted trice with 30 ml water. The resulting organic phase was dried
over Na2SO4, evaporated und purified by silica gel chromatography (mobile
phase heptane/ethylacetate = 3/1) yielding 3.02 g (95 %) of the title
compound as a light yellow oil. LC/MS (method A) (M+1).: 319.3 25 Step 2
WO 2009/007015PCT/EP2008/005187 51
444-(1-Amino-ethyl)-2-trifluoromethyl-phenoxy]-butyric acid ethyl ester FF
To 3.02 g (95 mmol) of the acetophenone from step 1 in 50 ml Me0H was added
7.31 g ammonium acetate (95 mmol). After 12 h stirring at ambient
temperature 715 mg 5 (11.4 mmol) sodium cyanoborohydride was added and the
mixture heated for 8 h under reflux. The solvent was evaporated under
reduced pressure, the residue redissolved in ethylacetate and the organic
phase extracted three times with water. The organic layer was separated,
washed with brine, dried over Na2SO4, filtered and evaporated. After
chromatography of the residue on silica gel 1.0 g (3.13 mmol; yield 10 33%)
of the crude product was obtained. LC/MS (method A) (M+1)+: 303.08 (MW
319.14; Rf 1.25 min.) Step 3
4-(4-{142-(4-Carbamimidoyl-phenylcarbamoy1)-acetylaminoFethyl)-2-trifluorom
ethylphenoxy)-butyric acid ethyl ester    15 268 mg (0,8 mmol) of
N-(4-carbamimidoyl-phenyI)-malonamic acid (intermediate 4) was dissolved in
absolute DMF and to this solution was added 255.5 mg (0.8 mmol) of the
amine from step 2, 1.018 g (1.6 mmol), 1-propane-phosphonic acid anhydride
and 103.4 mg (0.8 mmol) N,N-diisopropy-ethyl-amine. The solution was
stirred for 18 h at 20 ambient temperature. Then the reaction mixture was
evaporated, the residue dissolved in ethyl acetate and extracted with
water. The separated organic layer was dried over sodium sulphate,
evaporated under reduced pressure and the resulting residue purified by
preparative HPLC. 170 mg (2.7 mmol, yield 33%) of the pure compound was
obtained. 25LC/MS (method A) (M 1)+: 523.18 (MW 319.14; RI 1.407 min.).
Step 4
4-(4-{142-(4-Carbamimidoyl-phenylcarbamoy1)-acetylaminol-ethy11-2-trifluoro
-methylphenoxy)-butyric acid 



WO 20091007015PCT/EP2008/005187 52 11,N To 170 mg (2.7 mmol) of
4-(4-{142-(4-carbamimidoyl-phenylcarbamoy1)-acetyl-amino]-
ethyl}-2-trifluoromethyl-phenoxy)-butyric acid ethyl ester from step 3 in
15 ml methanol was added one equivalent of in aqueous sodium hydroxide and
the reaction mixture 5 was stirred for 2 h at ambient temperature. Then the
mixture was acidified to pH 3 by the addition of 1 N aqueous HCI and the
resulting precipitate was separated by filtration. After lyophilization 29
mg (0.059 mmol, 22 %) of the pure compound was obtained.LC/MS (method A)
(M+1)+: 495.2 (Rf 0.981 min.) 10 Example 28:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(morpholine-4-sulfony1)-3-trifluorometh
yl-phenyuethy1}-malonamidetrifluoro-acetic acid salt    Step 1:
154-(4-Bromo-2-trifluo omethyl-benzenesulfonyI)-morpholine F F  9 N 0 0
\---/  A solution of 4-bromo-2-trifiuoromethyl-benzenesutfonyl chloride
(5.009, 15.46 mmol) in THF (5 ml) was added to a solution of morpholine
(1.62 ml, 18.55 mmol) and triethylamine (2.15 ml, 15.46 mmol) in
tetrahydrofurane. The reaction mixture was 20stirred for 12 h at RT. Ethyl
acetate (80 ml) was added, the organic phase was separated and washed with
water (20 ml), hydrochloric acid (1 M, 20 ml) and brine (20 ml) and dried
over sodium sulphate. After evaporation the product was obtained (5.708 g,
99%) and used in the next step without further purification. Step 2:
25144-(Morpholine-4-sulfony1)-3-trifluoromethyl-phenyll-ethanone  WO
2009/007015PCT/EP2008/005187 53  A solution of isopropylmagnesium chloride
(2M in THF, 10 ml, 20.04 mmol) was added drop wise to a solution of the
product obtained in step 1 (5.00 g, 13.36 mmol) in THF (30 ml) at -10C. The
mixture was stirred at this temperature for 1 h and then added 5drop wise
to acetic acid anhydride (12.6 ml, 133.60 mmol) at -15C. The reaction
mixture was stirred at 0 C for 2 h and allowed to warm up slowly to RT.
Water (100 ml) was added and the reaction mixture was stirred at 60 C for
15 min. The mixture was diluted with ethyl acetate at RT, neutralized with
aqueous NaHCO3, washed with brine, dried over sodium sulphate and
evaporated. Purification of the crude product by 10silica gel
chromatography using ethyl acetate/n-heptane gave the desired product (2.00
g , 44%). Step 3:
144-(Morpholine-4-sulfony1)-3-trifluoromethyl-phenyTethylamine F F  N 0  15
Ammonium acetate (4.57 g, 59.29 mmol) and sodium cyanoborohydride (373 mg,
5.93 mmol) were added to a solution of the compound received in step 2
(2.00 g, 5.93 mmol) in Me0H (30 mL). The reaction mixture was refluxed for
5 h. Then the mixture was quenched by addition of trifluoroacetic acid
(pH=2) and evaporated to dryness. Purification of the crude product by
preparative HPLC and lyophilization of the relevant 20 fractions gave the
desired product (1,48 g, 55%). LC/MS (method E) (M+H).: 338 Step 4:
N-(4-Carbamimidoyl-phenyl)-V-{(S)-1-(4-(morpholine-4-sulfony1)-3-trifluorom
ethylhenylLethyll-malonamidetrifluoro-acetic acid salt (Example 5) 25DIPEA
(0.23 mL, 1.33 mmol) was added to a solution of the product derived from
step 3 (200 ma, 0.44 mmol). N-(4-Carbamimidoyl-phenyll-malonamic acid
trifluoro-acetic acid salt (intermediate 4) (148 mg, 0,44 mmol) and TOTU
(145 mg, 0.44 mmol) in DMF (6 mL). The received solution was stirred at
ambient temperature for 12 h. The mixture 



WO 20091007015PCT/EP2008/005187 54 was acidified with trifluoroacetic acid
and purified by preparative HPLC. The relevant fractions were lyophilized
to give 156 mg (yield: 54%) of the product as a white solid. LC/MS (method
F) (M+H)+: 541 5 Example 29
N-(4-Carbamimidoyl-pheny1)-N'(S)-1-(3-pentafluoroethyl-pheny1)-ethyl]-malon
amide; compound with trifluoro-acetic acid NH  0 OH Step 1: 10
Trifluoro-methanesulfonic acid 3-pentafluoroethyl-phenyl ester FF R\ 0 To a
solution of 3-pentafluoroethyl-phenol (2.0 g, 9.43 mmol) and triethylamine
(1.24 g, 1.63 ml, 12.26 mmol) in dichloromethane (10 ml) was added
trifluoromethane-sulfonic anhydride (1.76 ml, 2.999, 10.37 mmol) at 0C, The
reaction mixture was stirred 6 h at 15 room temperature. Dichloromethane
(15 ml) was added and the organic phase was washed with solutions of
ammonium chloride (saturated, 2 x 10 ml), sodium carbonate (1M, 2 x 15 ml)
and brine (15 m1). The organic phase was dried over sodium sulphate and
concentrated in vacuo leading to an oil (2.83 g, 87%), which was used in
the following step without further purification. 20 Step 2:
N-11-(3-Pentafluoroethyl-pheny1)-vinyll-acetamide 0 N    To a solution of
the crude product of step 1(0,75 g, 2,2 mmal) in DMF (10 ml) was added
N-vinylacetamide (0,37 g, 4,36 mmol), triethylamine (243 mg, 0,33 ml, 2,40
25mmol), palladium acetate (20 mg, 4 mol%) and
bis(diphenylphosphino)propane (40  WO 2009/007015PCT/EP2008/005187 55 mg,
0,1 mmol). The reaction mixture was heated for 30 min at 130C using
microwaves. The red solution was diluted and washed with hydrochloric acid
(1M, 2 x 15 ml) and sodium hydrogen carbonate (saturated, 20 ml). The
organic phase was dried over sodium sulphate and evaporated. Purification
of the crude product by silica 5gel chromatography using ethyl
acetate/n-heptane (2:1) gave the desired product. Step 3:
1-(3-Pentafluoroethyl-pheny1)-ethylamine    To a solution of
N-[1-(3-Pentafluoroethyl-pheny1)-vinyl]acetamide (110 mg, 0,39 mmol) 10in
methanol (10 ml) was added (+)-1,2-bis((2S,5S)-2,5-
diethylphospholano)benzene(cyclooctadiene)rhodium (1)
trifluoromethanesulfonate (0,3 mg). The reaction mixture was hydrogenated
with H2 at 5 bar and evaporated. The residue was dissolved in ethanol and
hydrochloric acid (6 M, 0.7 ml) and the solution was refluxed for 2 days.
Purification by preparative HPLC and lyophilization of the 15relevant
fractions gave the desired product. Step 4:
N-(4-Carbamimidoyl-pheny1)-N'-[(S)-1-(3-pentafluoroethyl-pheny1)-ethylj-mal
onamide; compound with trifluoro-acetic acid (Example 29) To a solution of
the product derived from step 3 (5 mg, 14pM) in DMF (0,2 ml) TOTU 20(5 mg,
14 pM), and N-(4-Carbamimidoyl-pheny1)-malonamic acid trifluoro-acetic acid
salt (intermediate 4) (5 mg, 14 pmol) were added. The reaction mixture was
stirred at ambient temperature for 12 h. The mixture was acidified with
trifluoroacetic acid and purified by preparative HPLC. The relevant
fractions were lyophilized to give 3 mg (yield: 42%) of the product as a
white solid. LC/MS (method F) (M+H)+: 541  WO 2009/007015PCT/EP2008/005187
56 Example 64
N41-(4-Acetylsulfamoy1-3-chloro-phenyl)-ethyll-N'-(4-carbamimidoyl-phenyl)-
malonamide; compound with trifluoro-acetic acid  



5Step 1: 4-Bromo-2-chloro-benzenesulfonamide CI  To a solution of
4-bromo-2-chlorobenzenesulfonyl chloride (2.50 g, 8.45 mmol) in THF (25 ml)
was added a solution of ammonia (25%, 6.3 ml, 84.5 mmol). The reaction 10
mixture was stirred for 4 h at RT. Ethyl acetate (70 ml) and water (50 mL)
were added. The organic phase was separated and washed with hydrochloric
acid (1M, 50 ml) and brine (2 x 30 ml) and dried over sodium sulfate. After
evaporation the product was obtained as a white solid (2.05 g, 90%) which
was used in the next step without further purification. 15 Step 2:
4-Acetyl-2-chloro-benzenesulfonamide CI    S-N H2 To a solution of the
product obtained in step 1 (1.0 g, 3.70 mmol) in ACN (8 ml) was added Cul
(35 mg, 185 pmol), PdC12(PPh3)2 (389 mg, 554 pmol) and 1-
20(ethoxyvinyl)tributyl-stannane (2.5 ml, 2.60 g, 7.39 mmol). The mixture
was heated for 30 min at 100C using microwaves. After cooling, the reaction
mixture was acidified with 1 N HCI (4 ml) and stirred for 20 min. The
reaction mixture was adjusted to pH =7 using NaHCO3 and extracted with
AcOEt. The organic phase was washed with brine, dried over Na2SO4and
evaporated. Purification of the crude product by silica gel
25chromatography using ethyl acetate/n-heptane (1:1) gave the desired
product (650 mg, 75%). Step 3:  WO 2009/007015PCT/EP2008/005187 57
4,N-Diacety1-2-chloro-benzenesulfonamide  To a solution of the product
obtained in step 2 (0.40 mg, 1.71 mmol) in ACN (3 ml) was added acetic
anhydride. Concentrated sulphuric acid (2,8 pl, 5 mg, 51 pM) was added 5 at
60C and the reaction mixture was stirred for 40 min at that temperature.
The cooled reaction mixture was diluted with water, extracted with
dichloromethane, dried over sodium sulfate, filtered and the solvent was
removed under reduced pressure. The desired product was obtained (yield:
460 mg, 97%) and used in the following step without further purification.
10Step 4: N-Acetyl-4-(1-amino-ethyl)-2-chloro-benzenesulfonamide  Ammonium
acetate (1.10 g, 14.87 mmol) and sodium cyanoborohydride (93 mg, 1.49 mmol)
were added to a solution of the compound received in step 3 (410 mg, 1.49
15 mmol) in Me0H (4 mL). The reaction mixture was refluxed for 2 h. Then
the cooled mixture was treated with trifluoroacetic acid to reach pH=2 and
evaporated to dryness. Purification of the crude product by preparative
HPLC and lyophilization of the relevant fractions gave the desired product
(210 mg, 36%). Step 5:
20N-0-(4-Acetylsulfamoy1-3-chloro-pheny1)-ethy1FN'-(4-carbamimidoyl-phenyl)
- malonamide; compound with trifluoro-acetic acid : To a solution of the
product derived from step 4 (210 mg, 537 pmol), N-(4-
carbamimidoyl-pheny1)-malonamic acid *trifluoro-acetic acid salt
(intermediate 3) 180 mg, 537 limo!) and TOTU (176 mg, 537 pmol) in DMF (5
mL) was added DIPEA (276 25pL, 208 mg, 1.6 mmol) and this solution was
stirred 2 hat ambient temperature. The mixture was acidified with
trifluoroacetic acid and purified by prep-HPLC. The relevant fractions were
lyophilized and the desired product was obtained as a white solid (yield:
135 mg, 42%).LC/MS (method F) (M+H)+: 479.1  WO 2009/007015PCDEP2008/005187



58 Example 66:
N-(4-Carbamimidoyl-phenyl)-N1-{143-chloro--4-(tetrahydro-pyran-4-sulfony1)-
phenyl]- ethylymalonamidelrifluoro-acetic acid salt    5Step 1:
1-(3-Chloro-4-mercapto-phenyI)-ethanone ci Sodium hydrogen sulfide
(NaSHxH20) (10.979, 148.1 mmol) ) was dehydrated in N- methylpyrrolidone
(100 ml) at 160C under argon. 3,4-dichloro-acetophenone (11.20 10 g, 59.25
mmol) was added to the mixture at 140 C and stirring was continued for 3 h
at 160 C. The solvent was removed under reduced pressure and water (100 ml)
and hydrochloric acid (6 NI) were added to the crude product. The
precipitate was filtered, washed and purified by silica gel chromatography
using ethyl acetate/n-heptane to yield 7.55 g (yield: 68%) of the. desired
productLC/MS (M+H)+: 196 15Step 2:
113-Chloro-4-(tetrahydro-pyran-4-ylsulfany1)-pheny1)-ethanone c s-C-) The
product from step 1(3.0 g, 16.07 mmol) was added to a suspension of sodium
hydride (964.3 mg, 32.14 mmol) in DMF at 0 C. After 5 min
4-iodo-tetrahydro-pyran 20(3.41 g, 16.07 mmol) was added and the reaction
mixture was stirred at RT for 1 h. The reaction mixture was quenched with
water at 0 C and neutralized with trifluoroacetic acid. Evaporation and
purification of the crude product by silica gel chromatography using ethyl
acetate/n-heptane gave the desired product (1.385 g , 32%). 25 Step 3: 1 rz
rkini," AA\_g? !! -cala.leilyij-etrianone CI   WO
20091007015PCT/EP2008/005187 59 A solution of the product obtained from
step 2 (1.38 g, 5.10 mmol) in methanol (25 ml) and tetrahydrofurane (25 ml)
was added drop wise to a solution of oxone (5.64 g, 9.17 mmol) in water (25
ml) at 0C. The suspension was stirred 2 days at RT. Water (25 ml) was added
and the reaction mixture was extracted with DCM. The combined organic 5
phases were washed with brine and dried over magnesium sulphate.
Evaporation and purification of the crude product by silica gel
chromatography using ethyl acetate/nheptane gave the desired product (1.04
g , 67%). Step 4:
1-[3-Chloro-4-(tetrahydro-pyran-4-sulfony1)-phenylkethylamine ci 9  8---S
10 Ammonium acetate (2.65 g, 34.35 mmol) and sodium cyanoborohydride (216
mg, 3.44 mmol) were added to a suspension of the compound derived from step
3 (1.04g, 3.44 mmol) in methanol (10 mL). The reaction mixture was refluxed
for 5 h. Then the mixture was quenched by addition of trifluoro acetic acid
(pH=2) and evaporated to 15dryness. Purification of the crude product by
preparative HPLC and lyophilization of the relevant fractions gave the
desired product (740 mg, 52%). Step 5:  DIPEA (0.31 mL, 1.79 mmol) was
added to a solution of the product derived from step 4 (250 mg, 0.60 mmol),
N-(4-Carbamimidoyl-phenyI)-malonamic acid *trifluoro-acetic 20 acid salt
(intermediate 4) (201 mg, 0.60 mmol) and TOTU (196 mg, 0.60 mmol) in DMF (6
mL) and the received solution was stirred at ambient temperature for 12 h.
The mixture was acidified with trifluoroacetic acid and purified by
preparative HPLC. The relevant fractions were lyophilized to give 195 mg
(yield: 53%) of the product as a white solid. LC/MS (method F) (M-FH)+:
442. 25 Example 73:
N-(4-Carbamimidoyl-phenyl)-N'41-(3-trifluoromethanesulfinyl-phenyl)-ethyljm
alonamide *trifluoro-acetic acid salt (Example 73) 



WO 20091007015PCT/EP2008/005187 60 Step 1:
1-(3-Trifluoromethanesulfinyl-phenyl)-ethanone To a solution of
1-(3-trifluoromethylsulfanyl-phenyl)-ethanone (1.4 g, 6.36 mmol) in 5
methanol (30 ml) and THF (30 ml) a solution of oxone, monopersulfate
compound (10.94 g, 17.8 mmol) in water (50 ml) was added dropwise over a
period of 10 min. The reaction mixture was stirred at 60C for 3 days. The
organic solvent was removed in vacua and the aqueous phase was extracted
with dichloromethane. Evaporation of the combined organic layers and
purification of the crude product by silica gel 10 chromatography using
ethyl acetate/n-heptane gave the desired product (0.66 g , 44%).
1-(3-Trifluoromethanesulfonyl-phenyl)-ethanone (190 mg, 12%) was obtained
as a side product which was used for the synthesis of example 77. Step 2:
1-(3-Trifluoromethanesulfinyl-phenyl)-ethylamine 15 Ammonium acetate (0.62
g, 8.04 mmol) and sodium cyanoborohydride (51 mg, 0.80 mmol) were added to
a suspension of the compound derived from step 1 (0.2 g, 0.80 mmol) in
methanol (5 mL). The reaction mixture was refluxed for 5 h. Then the
mixture was quenched by addition of hydrochloric acid (6N) to reach pH=4.
Evaporation and 20 purification of the crude product by preparative HPLC
and lyophinzation of the relevant fractions gave the desired product (130
mg, 68%). Step 3:
N-(4-Carbamimidoyl-phenyl)-N'41-(3-trifluoromethanesulfinyl-phenyl)-ethyl]-
ma lonamide *trifluoro-acetic acid salt (Example 73) 25 DIPEA (213 mg, 280
pl, 1.64 mmol) was added to a solution of the product derived from step 2
(130 mg, 0.55 mmol), N-(4-carbamimidoyl-phenyI)-malonamic acid
*friflunr-ocetic acid cal; (intcrmr.----diate 3) (134 mg, 0,55 iiirn0;) and
TOTii (180 mg, 0.55 mmol) in DMF (4 mL) and the received solution was
stirred at ambient temperature for 12 h. The mixture was acidified with
trifluoroacetic acid and purified by  WO 2009/007015PCT/EP2008/005187 61
preparative HPLC. The relevant fractions were lyophilized to give 67 mg
(yield: 22%) of the product as a white solid. LC/MS (method E) (M-FH)+:
440. Example 74:
5N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(pyridine-4-sulfony1)-3-trifluoromethy
l-phenylj- ethyll-malonamide *trifluoro-acetic acid salt  Step 1:
1-(4-Mercapto-3-trifluoromethyl-phenyI)-ethanone 0  10SR Sodium hydrogen
sulfide hydrate (NaSHxH20) (15.81 g, 213.4 mmol) ) was dehydrated in
N-methylpyrrolidone (150 ml) at 160 C under argon. 4-Chloro-3-
trifluoromethyl)acetophenone (19.00 g, 85.36 mmol) was added to the mixture
at 140 C and stirring was continued for 3 h at 160 C. The solvent was
removed under 15 reduced pressure and water (100 ml) and hydrochloric acid
(6 N) were added to the crude product. The precipitate was filtered, washed
and purified by silica gel chromatography using ethyl acetate/n-heptane to
yield 13.00 g (yield: 69%) of the. desired product. Step 2:
20144-(Pyridin-4-ylsulfany1)-3-trifluoromethyl-phenylkethanone To a
solution of the product derived from step 1 (4.5 g, 22.44 mmol) in dioxane
(60 ml) was added 4-bromopyridine (3.50 g, 22.48 mmol), DIPEA (7.7 ml, 5.81
g, 44.97 mmol), tris(dibenzylideneacetone)dipalladium(0) (468 mg, 0.51
mmol) and 4,5- 25bis(diphenylphosphino)-9,9-dimethylxanthene (591 mg, 1.02
mmol). The reaction mixture was heated at 150C for 30 min using microwaves.
The reaction mixture was  WO 2009/007015PCT/EP2008/005187 62 evaporated and
the crude product was purified by silica gel chromatography using ethyl
acetate/n-heptane 1:1 to give the desired product (4.80 g, 79%). Step 3:
144-(Pyridine-4-sulfony1)-3-trifluoromethyl-phenyll-ethanone 5   To a
solution of the product obtained from step 2 (4.80 g, 16.15 mmol) in
methanol (80 ml) and tetrahydrofurane (80 ml) was added drop wise to a
solution of oxone, monopersulfate compound (17.87 g, 29.07 mmol) in water
(80 ml) at 0C. The 



suspension was stirred 4 days at RT. Water (100 ml) was added and the
reaction 10 mixture was extracted with DCM. The combined organic phases
were washed with brine and dried over magnesium sulphate. Evaporation and
purification of the crude product by silica gel chromatography using
DCM/methanol = 20:1 gave the desired product (2.80 g, 53%). Step 4:
15144-(Pyridine-4-sulfony1)-3-trifluoromethyl-phenylyethylamine NH, \c--(
'i 0  Ammonium acetate (6.50 g, 85.03 mmol) and sodium cyanoborohydride
(534 mg, 8.50 mmol) were added to a suspension of the compound derived from
step 3 (2.80 g, 8.50 mmol) in methanol (60 mL). The reaction mixture was
stirred at RT for 16 h. Then the 20mixture was quenched by addition of
trifluoro acetic acid to reach pH=3. Evaporation and purification of the
crude product by preparative HPLC and lyophilization of the relevant
fractions gave the desired product (1.189, 31%).    Step 5:
N-(4-Carbamimidoyl-phenyl)-N.-{114-(pyridine-4-sulfony1)-3-trifluoromethyl-
phenyl]- 25ethylymalonamide *trifluoro-acetic acid salt (Example 74) DIPEA
(0.58 mi. 3.38 mmoo was addRri to a solution of the product derived from
stcp 4 (500 mg, 1.13 mmol), N-(4-carbamimidoyl-phenyl)-malonamic acid
*trifluoro-acetic acid salt (intermediate 4) (377 mg, 1.125 mmol) and TOTU
(369 mg, 1.125 mmol) in DMF  WO 2009/007015PCT/EP2008/005187 63 (8 mL) and
the received solution was stirred at ambient temperature for 2 h. The
mixture was acidified with trifluoroacetic acid and purified by preparative
HPLC. The relevant fractions were lyophilized to give 320 mg (yield: 44%)
of the product as a white solid. LC/MS (method E) (M+H)*: 533. Example 77:
N-(4-Carbamimidoyl-pheny1)-N'TS)-1-(3-trifluoromethanesulfonyl-pheny1)-ethy
llmalonamide *trifluoro-acetic acid salt    10Step 1:
1-(3-Trifluoromethanesulfonyl-pheny1)-ethylamine s' Ammonium acetate (0.58
g, 7.53 mmol) and sodium cyanoborohydride (47 mg, 0.75 mmol) were added to
a suspension of the by-product derived from step 1, example 73 15(0.19 g,
0.75 mmol) in methanol (5 mL). The reaction mixture was refluxed for 5 h.
Then the mixture was quenched by addition of hydrochloric acid (6N) to
reach pH=4. Evaporation and purification of the crude product by
preparative HPLC and lyophilization of the relevant fractions gave the
desired product (111 mg, 58%). Step 2:
20N-(4-Carbamimidoyl-pheny1)-N'-[(S)-1-(3-trifluoromethanesulfonyl-pheny1)-
ethyll- malonamide *trifluoro-acetic acid salt (Example 77): DIPEA (168 mg,
220 pl, 1.30 mmol) was added to a solution of the product derived from step
1 (111 mg, 0.43 mmol), N-(4-carbamimidoyl-phenyl)-malonamic acid
*trifluoro-acetic acid salt (intermediate 4) (146 mg, 0,43 mmol) and TOTU
(142 mg, 25 0.43 mmol) in DMF (3 mL) and the received solution was stirred
at ambient temperature for 12 h. The mixture was acidified with
trifluoroacetic acid and purified by pi eparative HPLC. ne relevant
fractions were lyophilized to give 67 mg (yield: 28%) of the product as a
white solid. LC/MS (method E*) (M+1-1)+: 440.  WO
2009/007015PCT/EP2008/005187 64 The racemic product derived from step 2 (35
mg) was separated in its enantiomers by chiral preparative HPLC [column:
(S,S) Whelk-0 250x50 mm, eluent: heptane, ethanol and methanol (3:1:1) +
0,1% ammonium acetate (isocratic), flow rate: 50 mUrnin]. The relevant
fractions were lyophilized to give 12 mg (34 %) of the pure compound.
5LC/MS (method E*) (M+H)+: 440.11 (R 1.20 min.) Example 83:
N-(1-{3-Bromo-4-[(piperidine-4-carbonyl)-amino]-phenylyethyl)-1?11-(4-carba
mimidoylpheny1)-malonamide *trifluoro-acetic acid salt NH 10 H2N   Step 1:
4-(4-Acetyl-2-bromo-phenylcarbamoyl-piperidine-1-carboxylic acid tert-butyl
ester  Br 0 



( 0  To a solution of the product derived from step 1, example 92 (5.65 g,
24.6 mmol) in 15DMF (35 ml), were added TOTU (8.62 g, 26.3 mmol), and
piperidine-1,4-dicarboxylic acid mono-tert-butyl ester (6.03 g, 28 mmol)
and DIPEA (7.0 ml). The reaction mixture was stirred at ambient temperature
for 20 h and afterwards evaporated. The residue was dissolved in ethyl
acetate (200 ml) and washed with brine (50 ml), and sodium hydrogen
carbonate (sat., 50 ml) and dried over sodium sulphate. Evaporation and
20purification of the crude product by silica gel chromatography using
ethyl acetate/heptane gave the desired product (3.72 g , 36%). Step 2:
444-(1-Amino-ethyl)-2-bromo-phenylcarbamoy1J-piperidine-1-carboxylic acid
tert-butyl ester Br 0  \NJ-  0  WO 2009/007015PCT/EP2008/005187 65 Ammonium
acetate (3.17 mg, 41.0 mmol) and sodium cyanoborohydride (260 mg, 4.10
mmol) were added to the product derived from step 2(1.74 g, 4.1 mmol) in
methanol (40 mL). The reaction mixture was stirred for 4 h at 60C. Then the
mixture was quenched by addition of hydrochloric acid (6N) to reach pH=4.
Evaporation and 5purification of the crude product by preparative HPLC and
lyophilization of the relevant fractions gave the desired product (710 mg,
41%). Step 3:
N-(1-{3-Bromo-4-[(piperidine-4-carbony1)-aminopphenylyethy1)41-(4-carbamimi
doylphenyfl-malonamide "trifluoro-acetic acid salt (Example 83): 10 To a
solution of the product derived from step 2 (122 mg, 226 pmol), N-(4-
carbamimidoyl-phenyp-malonamic acid *trifluoro-acetic acid salt
(intermediate 4) (50 mg, 226 pmol) and TOTU (74 mg, 226 pmol) in DMF (1.5
mL) was added DIPEA (40 pL, 30 mg, 226 pmol) and this solution was allowed
to stir at ambient temperature for 12 h. The mixture was acidified with
trifluoroacetic acid and purified by prep-HPLC. 15 The relevant fractions
were lyophilized and the desired product was obtained as a white
solid.LC/MS (method E) (M+H)+: 580.00 Example 84:
N-(4-Carbamimidoyl-phenyl)-W-(1-{4-[(piperidine-4-carbonyl)-amino]-phenylye
thyl)- malonamide *trifluoro-acetic acid salt NH 20 H2N   Step 1:
4-(4-Acetyl-phenylcarbamoyI)-piperidine-1-carboxylic acid tert-butyl ester
To a solution of 4-aminoacetophenone (6.769, 50 mmol) in DMF (250 ml) were
added 25 TOTU (16.40 g, 50 mmol), boc-isonipecotic acid (11.46 g, 50 mmol)
and DIPEA (8.6 -el-rt_ rn!, c.0reaction rnixtur...." was. otirrodarrobiColt
terciPerowie ;UT Sc. t. I I IC-  WO 2009/007015PCT/EP2008/005187 66 acid
(1N, 50 ml) and brine (50 ml). The organic phase was dried over sodium
sulfate, evaporated and recrystallized from ethyl acetate. The product was
obtained as white crystalline solid (yield: 12.2 g, 70%). Step 2:
5444-(1-Amino-ethyl)-phenylcarbamoyli-piperidine-1-carboxylic acid
tert-butyl ester  <  ><  To a solution of the compound yielded from step 1
(5.0 g, 14.43 mmol) in Me0H (100 mL) ammonium acetate (11.12 g, 144 mmol)
and sodium cyanoborohydride (955 mg, 14.43 mmol) were added. The reaction
mixture was refluxed for 3 h. Then the mixture 10 was quenched by addition
of concentrated hydrochloric acid at 0C to reach pH = 4. Evaporation and
purification of the crude product by prep-HPLC leads after lyophilization
of the relevant fractions to the desired product (yield: 4.26 g, 64%). Step
3: 



444-{142-(4-Carbamimidoyl-phenylcarbamoy1)-acetylaminol-ethyll-phenyl-carba
moy1)- 15piperidine-1-carboxylic acid tert-butyl ester *trifluoro-acetic
acid salt To a solution of the product derived from step 2 (90 mg, 0.2
mmol) in DMF (3 ml) TOTU (64 mg, 0.2 mmol), and
N-(4-carbamimidoyl-phenyI)-malonamic acid trifluoroacetic acid salt
(intermediate 4) (52 mg, 0.23 mmol) were added. The reaction mixture was
stirred at ambient temperature for 12 h. The mixture was evaporated and the
20residue was purified by preparative HPLC. The relevant fractions were
lyophilized to give 42 mg (yield: 32%) of the product as a white solid.
Step 4:
N-(4-Carbamimidoyl-pheny1)-N1-(1-{4-[(piperidine-4-carbonyl)-amino]-phenyly
ethyl)- malonamide *trifluoro-acetic acid salt (Example 84): 25 To a
suspension of the product derived from step 3 (42 mg, in dichloromethane (1
ml) was added TFA (1.5 ml). The reaction mixture was stirred for 2 h at RT,
evaporated and purified by preparative HPLC. Lyophilization of the relevant
fractions lead to the product as a white solid (32 mg, yield: 29%).  WO
2009/007015PCT/EP2008/005187 67 Example 88:
N-(4-Carbamimidoyl-phenyl)-N'-(144-(piperidin-3-yloxy)-3-trifluoromethyl-ph
enyllethyl}-malonamide *trifluoro-acetic acid salt NH 5Step 1:
3-(4-Acetyl-2-trifluoromethyl-phenoxy)-piperidine-1-carboxylic acid
tert-butyl ester N-eF F To a suspension of sodium hydride (408 mg, 10.2
mmol) in DMSO (15 ml) was added 1-boc-3-hydroxypiperidine (2.00 g, 10.2
mmol) at 0C. Stirring was continued for 30 10min at 10C and
4-fluoro-3-(trifluormethyl)acetophenone (1.40 g, 6.79 mmol) was added
dropwise. The reaction mixture was stirred at RT for 1 h and then
transferred into water (200 ml) at 0C. Dichloromethane (300 ml) was added.
The organic phase was washed with water (200 ml) and dried over sodium
sulfate. Evaporation and purification of the crude product by silica gel
chromatography using ethyl 15acetate/heptane = 1:1 gave the desired product
(1.80 g , 68%). Step 2:
3-[4-(1-Amino-ethyl)-2-trifluoromethyl-phenoxyl-piperidine-1-carboxylic
acid tert-butyl ester  N H 20 Ammonium acetate (3.00 g, 38.72 mmol) and
sodium cyanoborohydride (243 mg, 3.87 mmol) were added to the product
derived from step 1 (1.50 g, 3.87 mmol) in methanol (25 mL). The reaction
mixture was stirred for 6 h at 60C. Then the mixture was quenched by
addition of hydrochloric acid (6N) to reach pH=4. Evaporation and  WO
2009/007015PCT/EP2008/005187 68 purification of the crude product by
preparative HPLC and lyophilization of the relevant fractions gave the
desired product (875 mg, 45%). Step 3:
3-(4-{142-(4-Carbamimidoyl-phenylca rbamoyI)-acetylam inol-eth
yl}-2-trifluoromethyl5phenoxy)-piperidine-1-carboxylic acid tert-butyl
ester NH    To a solution of the product derived from step 3 (300 mg, 0.6
mmol) in DMF (3 ml) TOTU (196 mg, 0.6 mmol), and
N-(4-carbamimidoyl-phenyl)-malonamic acid trifluoroacetic acid salt
(intermediate 4) (200 mg, 0.6mmol) were added. The reaction mixture 10 was
stirred at ambient temperature for 1 h. The mixture was acidified with
trifluoroacetic acid and purified by preparative HPLC. The relevant
fractions were lyophilized to give 290 mg (yield: 69%) of the product as a
white solid. Step 4:       N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(piperid
in-3-yloxy)-3-trifluoromethyl-phenyl]- 15ethylymalonamide *trifluoro-acetic
acid salt (Example 88): To a solution of the product derived from step 3 in
dichloromethane (15 ml) was added TFA (1.5 ml). The reaction mixture was
stirred for 1 h at RI, evaporated and purified by preparative HPLC.
Lyophilization of the relevant fractions lead to the product as a white
solid (147 mg, yield: 90%). 20 Example 90:
N-(4-Carbamimidoyl-pheny1)-N'41-(4'-methanesulfonylamino-biphenyl-3-y1)-eth
yamalonamide *trifluoro-acetic acid salt 



WO 2009/007015PCT/EP2008/005187 69  To a solution of (S)-
1-(3-bromo-phenyl)-ethylamine (100 mg, 0.50 mmol) in ACN (1.6 ml) were
added [(4-methylsulfonyl)aminophenyl]boronic acid (108 mg, 0.50 mmol),
sodium carbonate (53 mg, 0.50 mmol), water (0.5 ml) and tetrakis(triphenyl-
5 phosphine)palladium(0). The reaction mixture was heated 30 min at 100C
using microwaves. The mixture was filtered and purified by preparative
HPLC. The relevant fractions were lyophilized to give 110 mg (yield: 54%)
of the desired product. Step 2:
N-(4-Carbamimidoyl-pheny1)-N'11-(4'-methanesulfonylamino-bipheny1-3-y1)-eth
yll- 10malonamide *trifluoro-acetic acid salt (Example 90): DIPEA (38 pl,
223 pmol) was added to a solution of the product derived from step 1 (30
mg, 74 pmol), N-(4-carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic
acid salt (intermediate 4) (25 mg, 74 pM pmol) and TOTU (24 mg, 74 pmol) in
DMF (2 mL) and the received solution was stirred at ambient temperature for
3 h. The mixture was 15acidified with trifluoroacetic acid and purified by
preparative HPLC. The relevant fractions were lyophilized to give 17 mg
(yield: 38%) of the product as a white solid. LC/MS (method F) (M+H)+:
493.18 (Rt 1.32 min.) Example 92:
20N-{1-13-Bromo-4-(morpholine-4-carbony1)-phenyll-ethyl}-N1-(4-carbamim
doyl-phenyI)- malonamide*trifluoro-acetic acid salt Br  T F A Step 1:
1-(4-Amino-3-bromo-pheny1)-ethanone  Zb'2  WO 2009/007015PCT/EP2008/0051 7
70 mixture was concentrated under reduced pressure. The residue was treated
with a saturated aqueous solution of NaHCO3 (75 mL), extracted with CH2Cl2
(2 x 70 mL) and dried over Na2SO4. Evaporation leads to the product (8.35
g, 100%) which was used in step 2 without further purification. 5 Step 2:
4-Acetyl-2-bromo-benzonitrile Br To a solution of the product obtained in
step 1 (9.50 g, 44.38 mmol) in acetic acid (160 mL) was added sulfuric acid
(95%, 7.4 mL) at 0 C. After stirring for 10 min a solution 10 of NaNO2
(3.06 g, 44.38 mmol) in water (30 mL) was added slowly. Stirring was
continued for 30 min. The reaction mixture was added drop wise to a
solution of CuCN (3.975 g, 44.38 mmol) and KCN (8.667 g, 133.1 mmol) in
water (60 mL). Stirring was continued for 30 min at 0 C and 2 h at RT. Then
the reaction mixture was poured into water (400 mL). Filtration of the
resulting suspension gave the desired product as red 15solid (5.7g, 57%),
which was used in the following step without further purification. Step 3:
4-Acetyl-2-bromo-benzoic acid Br 0 OH A solution of the product obtained in
step 2(0.5 g, 2.23 mmol) in AcOH (2.5 mL), H20 20 (2.5 mL) and concentrated
H2SO4 (2.5 mL) was refluxed for 5 h. After cooling, the reaction mixture
was adjusted with 10 N NaOH to pH=10 and washed with AcOEt. The aqueous
layer was acidified with concentrated HCI to pH=1 and then extracted with
AcOEt. The organic phase was washed with H20, dried over Na2SO4 and
evaporated under reduced pressure. The crude product was used in the
following step without 25further purification. Step 4:
113-Bromo-4-(morpholine-4-carbony1)-phenyll-ethanone Br  WO
2009/007015PCDEP2008/005187 71 To a solution of the product obtained in
step 3 (230 mg, 0.95 mmol) and TOTU (310 mg, 0.95 mmol) in DMF (2 mL) was
added morpholine (83 pL, 0.95 mmol) and DIPEA (162 pL, 0.95 mmol). The
reaction mixture was stirred for 2 h at RT. Ethyl acetate (20 ml) and water
(20 ml) was added, the organic phase was separated and washed with 5
hydrochloric acid (1 M, 20 ml), water (20 ml), brine (2x20 ml) and dried
over Na2SO4. After evaporation and flash-chromatography the product was
obtained as oil (160 mg, 54%). 



Step 5: [4-(1-Amino-ethyl)-2-bromo-phenyl]-morpholin-4-yl-methanone 10   To
a solution of the compound yielded from step 4 (160 mg, 0.51 mmol) in Me0H
(3 mL) ammonium acetate (395 mg, 5.13 mmol) and sodium cyanoborohydride (32
mg, 0.513 mmol) were added. The reaction mixture was refluxed for 3 h. Then
the mixture was quenched by addition of trifluoroacetic acid (pH=2) and
evaporated to dryness. 15Purification of the crude product by prep-HPLC and
lyophilization of the relevant fractions leads to the desired product. Step
6:
N-(1-[3-Bromo-4-(morpholine-4-carbonyl)-phenyl]-ethyl}-N'-(4-carbamimidoyl-
pheny1)- malonamidetrifluoro-acetic acid salt 20 To a solution of the
product derived from step 5 (30 mg, 70.22 mmol), N-(4-
Carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt
(intermediate 4) (23.5 mg, 70.22 mmol) and TOTU (23 mg, 70.22 mmol) in DMF
(1 mL) was added DIPEA (36 pL, 27 mg, 0.21 mmol) and this solution was
allowed to stir at ambient temperature for 2 h. The mixture was acidified
with trifluoroacetic acid and purified by prep-HPLC. 25The relevant
fractions were lyophilized to give 15 mg (yield: 34%) of the product as a
white solid.LC/MS (method E) (M+H)+: 515.12 Example 103:
N1-(4-Carbamimidoyl-phenyl)-N'-{143-(5-chloro-thiophen-2-y1)-4-(tetra
hydro-pyran-4- 30yloxy)-phenyl]-ethyl}-malonamide; compound with
trifluoro-acetic acid  WO 2009/007015PCT/EP2008/005187 72  Step 1:
143-(5-Chloro-thiophen-2-y1)-4-fluoro-phenylFethanone CI 5 To a solution of
2-fluoro-5-acetylphenylboronic acid (5.00 g, 27.48 mmol) in ACN (80 mL) and
H20 (20 mL) were added 2-bromo-5-chlorothiophene (5,43 g, 27.48 mmol),
sodium carbonate (2.91 g, 27.48 mmol) and
tetrakis(triphenylphosphine)palladium(0) (635 mg, 0.02 mmol). The reaction
mixture was refluxed for 3 h. After cooling, ethyl acetate (150 ml) and
water (150 ml) were added. The aqueous phase was extracted 10 with ethyl
acetate and the combined organic phases were dried over sodium sulfate.
Evaporation and purification of the crude product by silica gel
chromatography using ethyl acetate/heptane gave the desired product (2.95 g
, 42%), Step 2:
143-(5-Chloro-thiophen-2-y1)-4-(tetrahydro-pyran-4-yloxy)-phenyll-ethanone
CI 15   Tetrahydro-pyran-4-ol (1.01 g, 5.01 mmol) was added dropwise at 0C
to a suspension of sodium hydride (200 mg, 5.01 mmol) in DMSO (10 m1).
After stirring for 30 min at 10C, a solution of the product obtained from
step 1 (850 mg, 3.34 mmol) in DMSO (2 ml) was added dropwise and stirring
was continued for 1 h at RT. The reaction was 20 quenched with ice/water
(50 ml). Ethyl acetate (50 ml) was added and the aqueous phase was extrated
with ethyl acetate (2 x 30 ml). The combined organic phases were washed
with brine (2 x 50 ml), dried over sodium sulphate, filtered, and
evaporated. The product was obtained in quantitative yield and used in the
next step without further purification.  WO 2009/007015PCT/EP2008/00518 73
Step 3: 1-[3-(5-Chloro-thiophen-2-y1)-4
(tetrahydro-pyran-4-yloxy)-phenyl]-ethylamine CI  To a solution of the
compound yielded from step 2 (1.209, 3.56 mmol) in Me0H (20 5 mL) ammonium
acetate (2.75 g, 35.63 mmol) and sodium cyanoborohydride (224 mg, 3.56
mmol) were added. The reaction mixture was refluxed for 6 h. Then the
cooled mixture was adjusted with trifluoroacetic acid to p1-1=2 and
evaporated to dryness. Purification of the crude product by prep-HPLC and
lyophilization of the relevant fractions lead to the desired product (420
mg, 26%). 10Step 4:
N-(4-Carbamimidoyl-phenyl)-N'-{143-(5-chloro-thiophen-2-y1)-4-(tetrahydro-p
yran-4- yloxy)-phenylpethylymalonamide; compound with trifluoro-acetic
acid: To a solution of the product derived from step 3 (420 mg, 0.93 mmol),
N-(4- carbamimidoyl-pheny1)-malonamic acid *trifluoro-acetic acid salt
(intermediate 4) (312 15 mg, 0.93 mmol) and TOTU (305 mg, 0.93 mmol) in DMF
(8 mL) was added DIPEA (0.5 ml, 2.79 mmol) and this solution was allowed to
stir at ambient temperature for 2 h. The mixture was acidified with
trifiuoroacetic acid and purified by prep-HPLC, The relevant fractions were
lyophilized to give 232 mg (yield: 38%) of the product as a white
solid.LC/MS (method E) (M+H)+: 540.16 20 Example 106:
N-(4-Carbamimidoyl-phenyl)-N'-{143-(5-chloro-thiophen-2-y1)-4-(morpholine-4
- sulfony1)-phenylkethyll-malonamide* trifluoro-acetic acid salt 



75Step 1: 4-(2,4-Dibromo-benzenesulfonyI)-morpholine  WO
2009/007015PCT/EP2008/005187 74 0  - N0 To a solution of morpholine (1.6
ml, 17.9 mmol) and triethylamine (2.1 ml, 15.5 mmol) in tetrahydrofurane
(40 mL) was added a solution of dibromo-benzenesulfonyl chloride (5.009,
15.0 mmol) in THF (10 ml). The reaction mixture was stirred for 2 h at RT.
5 Then, ethyl acetate (80 ml) was added. The organic phase was separated
and washed with water (20 ml), hydrochloric acid (1 M, 20 ml) and brine (20
ml) and dried over Na2SO4. After evaporation the product was obtained
(5.95g, 100%) and used in the next step without further purification. Step
2: 10143-Bromo-4-(morpholine-4-sulfony1)-phenyll-ethanone Br  9 cm - N0 I.
To a solution of the product obtained in step 1(4.8 g, 12.5 mmol) in ACN
(15 ml) was added Cul (119 mg, 0.62 mmol), PdC12(PPh3)2 and
1-(ethoxyvinyl)tributyl-stannane (5.4 g, 14.95 mmol). The mixture was
refluxed for 3 h. After cooling, the reaction 15mixture was acidified with
1 N HCI (7 ml) and stirred for 20 min. The reaction mixture was neutralized
with saturated aqueous NaHCO3 and extracted with AcOEt. The organic phase
was dried over Na2SO4and evaporated. Purification of the crude product by
silica gel chromatography using ethyl acetate/n-heptane gave the desired
product (2.95 g, 68%). 20 Step 3:
113-(5-Chloro-thiophen-2-y1)-4-(morpholine-4-sulfonyo-phenyll-ethanone C I
The product of step 2 was suspended in ACN (16 mL) and H20 (4 mL).
Na2CO3(578 mg, 5.46 mmol), thiophene-2-chloro-5-boronic acid (887 mg, 5.46
mmol) and 25 Pd(PPh3)4 (630 mg, 0.55 mmol) was added. The reaction mixture
was refluxed for 2 h. After cooling, AcOEt and H20 were added. The organic
phase was washed with saturated aqueous NH4C1 and brine and dried over
Na2SO4. After evaporation the  WO 2009/007015PCT/EP2008/005187  75 product
was obtained (2.2 g), which was used in the following step without further
purification. Step 4:
113-(5-Chloro-thiophen-2-y1)-4-(morpholine-4-sulfony1)-phenylkethylamine C
I 5   To a solution of the compound yielded from step 3 (2.2 g, 5.7 mmol)
in Me0H (30 mL) ammonium acetate (4.39 g, 57.0 mmol) and sodium
cyanoborohydride (358 mg, 5.7 mmol) were added. The reaction mixture was
refluxed for 4 h. After that the mixture was acidified with trifluoroacetic
acid to pH=2 and then evaporated to dryness. 10Purification of the crude
product by prep-PLC and lyophilization of the relevant fractions gave the
desired product (0.96g, 34%). Step 5:
N-(4-Carbamimidoyl-pheny1)-N.-{(S)-144-(morpholine-4-sulfony1)-3-trifluorom
ethylhenylyethyl}-malonamidelrifluoro-acetic acid salt 15 To a solution of
the product derived from step 4 (0.96 g, 1.92 mmol),
N-(4-Carbamimidoyl-pheny1)-malonamic acid *trifluoro-acetic acid salt
(intermediate 4) (0.64 g, 1.92 mmol) and TOTU (0.63 g, 1.92 mmol) in DMF
(18 mL) was added D1PEA (1.0 mL, 5.75 mmol) and the solution was stirred at
ambient temperature for 12 h. The mixture was acidified with
trifluoroacetic acid and purified by prep-HPLC. The relevant fractions 



20were lyophilized to give 0.62 g (yield: 45%) of the product as a white
solid. Example 125:
N-(4-Carbamimidoyl-phenyl)-N1-(114-(morpholine-4-sulfony1)-3-thiazol-2-yl-p
heny1]- ethy1}-malonamide *trifluoro-acetic acid salt NH  WO
2009/007015PCT/EP2008/005187 76
143-Bromo-4-(morpholine-4-sulfony1)-phenyll-ethylamine Br  0 11 /-\0 S-N 0
Ammonium acetate (555 mg, 7.20 mmol) and sodium cyanoborohydride (45 mg,
0.72 mmol) were added to a solution of the product derived from step 2,
example 106 (250 5mg, 0.72 mmol) in methanol (4 mL). The reaction mixture
was stirred for 3 h at 60C. Then the mixture was quenched by addition of
hydrochloric acid (6N) to reach pH=2. Evaporation and purification of the
crude product by preparative HPLC and lyophilization of the relevant
fractions gave the desired product (120 mg, 48%). Step 2:
101-[4-(Morpholine-4 sulfony1)-3-thiazol-2-yl-phenylkethylamine    To a
solution of the amine obtained in step 1 (100 mg, 286 pmol) in THE (0.3 ml)
were added sodium carbonate (30 mg, 286 pM),
bis(triphenylphosphine)patladium(11) chloride (20 mg, 29 pmol) and
2-thiatolylzinc bromide (1.145 ml, 573 pmol). The 15 suspension was heated
for 90 min at 120C using microwaves. The reaction mixture was cooled to RT
and dichloromethane (20 ml) was added. The organic phase was washed with
hydrogen chloride (2N, 20 ml) and the aqueous phase was adjusted to pH =
11. The aqueous phase was extracted with dichloromethane (2 x 20 ml). The
combined organic phases were dried over sodium sulphate and evaporated. The
The 20 desired amine was obtained (Yield: 60 mg, 59%) and used in the
following reaction without further purification. Step 3:
N-(4-Carbamimidoyl-phenyl)-N'-{144-(morpholine-4-sulfony1)-3-thiazol-2-yl-p
henyl]- ethyll-malonamide *trifluoro-acetic acid salt (Example 125): 25 To
a solution of the product derived from step 3 (60 mg, 0.17 mmol),
N-(4-Carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt
(intermediate 4) (57 mg, 0.17 mmol) and TOTU (56 g, 0.17 mmol) in DMF (1.5
mL) was added DIPEA (58 pL, 0.34 mmol) and the solution was stirred at
ambient temperature for 10 h. The mixture  WO 2009/007015PCDEP2008/005187
77 was acidified with trifluoroacetic acid and purified by prep-HPLC. The
relevant fractions were lyophilized to give the product as a white solid.
The following Examples were prepared in analogy as described above. Example
No Structural Formula Rt (from LC/MS) Mass (from LC/MS) LC/MS Method 1 IS 0
HO 



NH 0SOH 0.94 540.15 D 2  Br 00II NA)L HH 1.18 524.11 A 3 NH  rricLi H
,--,-yoH 0 0.994 533 A 4 NH 00 o o 0 i0V-71LOH 0.951 519 <  WO
2009/007015PCT/EP2008/005187 78 5 NH *-L 014 F SO ro-NE4  0 0.88 417.15 E 6



NH 0 0 0 0 0  L-........-0 1.05 473.17 E 7 NH H,V1H00 / HH 'o.LoH o "51 520
A 8 N 0 0 F>r...11-.,10 FH F  0.943 489 A 9 NH 0 r  0.97 503 A 10 NH
NrjOcIL 0 F ./"..,_,----, 1.047 467,3 A  



WO 20091007015PCT/EP2008/005187 79 11 7N. I oo r-viL HH F Fal 0 F 0.93
489.14 A 12 .$ Br N)c)Loo F F 0 0.76 475.12 A 13 zO.f. H F Ml 00410 rtjUL
HH F F Ft-Nt4 0 1.22 465.2 A 14 H1.7- \ 1 NH wiLy00 HH0 /lc F 



1.03 465.2 A 15  Ml 00 NAY HF o 1.04 451.18 A 16 NH0 r0  Jac  9 H 0 0.736
534 A  WO 2009/007015PCT/EP2008/005187 80 17 NH N000F e 0 0.823 500,3 A 18
NH Hz 0 wiLy ri    1 N 0 F 0.713 490 A 19 



reio F H 110 Nr110ua OH 0.981 495,2 A 20 NH 0 rryLsOLF h110 :1,,H CLLiorj
FF*I-1 F 1.050 493.2 A 21 NH el ?HF 0.77 480.2 A  WO
2009/007015PCT/EP2008/005187 81 22 NH N11000 FF>liCH F 5 F  1.054 493.2 A
23 H H N0P:iL),Th4D H F>r)L4 -M F  F F 0   0.791 



492.2 A        24 NH SO 5 jc> H FP>riCoH OS F  1.137 495.2 A 25 NH N00 0 o
FF>riCH F F F SF  1.094 481.2 A 26 NH H00 % OH F F ,,,..-OH  0.862 453.2 A
WO 2009/007015PCT/EP2008/005187 82 27 



00  0 /Nal 020 490.15 D 28 NH /10 00 $ F 0 0  1.23 541.16 E 29    NH
nri------s----- .--"- 00 ..."..- F F F F 1.36 442.14 F 30 00 ,,O,,.."..-.,
1111H III H NH NH, o 1.24 479.21 A       



31 NH H,N 0 F>ric H FF CkiLrl 0 .  1.262 519.0 A           WO 2009/007015PC
T/EP2008/005187 83  NH 0 0 F SF    32    0.823 500,3 A     



--     0        OH         F        NH        H H 0     33   



0.876 509,9 A     N    34         NH        "5 i-ii%            0.876 509,9
A   



I--     0        OH       35         NH        10        



0.884 548.2 A  F>riCo H        F        F        NH      



HIS 5CL          11.11 0    36    L-Clc 1.058 517 A  >Ht.. H        F
WO 2009/007015PCT/EP2008/005187 84 37 0 Nrioc,A0 HH 



-..N...-- I o 0 0.839 516.1 A 38 NH I-12N* N L0L H F F"*.it_ OH F $ r 0.794
502.0 A 39 CHIRAL NH HN)C-7 I ?N * 0 0 .'-,. 0 , --. 1.23 541.16 E* 40
CHIRAL NH as,.. f _} i, H 0 OH  0 Cr 1.09 



507.13 E* 41 NH 1 H  400 ii a 0 OH lb  1.077 493.2 A         WO
2009/007015PCT/EP2008/005187 85 42 NH H2N  110J.L.....)LD H Sr o      o o
1.050 493.1 A 43   



NH        H2N1100L.....C1 lel F        0 o---, 1.124 507.2 A     --------
0 o       44 



NH        HN1110Niy, H 0                   1.066 534.2 A  0        ;0H



NH eit,......".1 N   F         0    45     1.127 489.2 A 46         NH
H2NNici....14   



HH            0.952 534.1 A  0        OH        WO
2009/007015PCT/EP2008/005187 86 47 H2N NH ONNOO HH 0   



o  0.758 542.1 A   OH      48 H NH  00          0         0.815 528.2 A   0



0      49  NH       FI,N 0 it jt.,_  F        0 o      o   0.876 518.2 A



FOn      50          NH  F      0 _CI         H 0 o      o 



o   1.116 521.2 A 51          NH       H 2N 0 jruoLN        "
1.023 481.2 A  



OH      0        0       WO 2009/007015PCT/EP20081005187 87  NH HaN0
)0LicNN H 0     52  o o     1.094 499.1 A  53  



NH lip ii,....           H 0            1.121 501.1 A   0      



OH         H NH lic.           H 0     54       0174 510 A   0   



OH        55            NH         H N lp 00 )c)L  Br      



0  0.916 491 A        %., lllq    56           2N N 0 k),,, HH  0          



0.992 503 A   ^ o         WO 2009/007015PCPEP2008/005187 88 57 N H ji,NN
Hil o 0 0.99 580.21 F 58 CHIRAL NH H2N000 N H 0 OH F 1.40 440.15 F* 59 NH
H2N00 N_Th__iLNBr 0 0.889 680.2 



A 60 NH H 0 JCL 0 --- -----", 0 OH 0.820 496.1 A 61 NH H 2N JUL Br H 0
s'--- N 0 0.935 544.1 A  WO 2009/007015PCT/EP2008/005187 89 62 CHIRAL NH
H1N0 jut%F H0 . 0 0.99 580.21 F. 63 NH HzN500 )(,)L.NCI $ o F OH 0.88
546.18 F 



64 NH 0 o o iULa H00 4, 0H 0 OH F 0.93 479.1 F 65 NH 0 )3L. 0 at o 0 ;0H F
1.06 480.12 F 66 NH H00 0 CI II0'D s olih -",..."..0 OH 1.09 506.14 F  WO
2009/007015PCT/EP2008/005187 90  H H2N00       



67 ))-L  I 0  0.97 513.12 E  0  d, '-...        '-,....,.N..-      NH
HOil00         0    



68     1.43 539.18 E  0        F        0        NH2  0      HN0   OH 



NH  F     69 - NH    1.11 529.16 E  *        F        0 S,?--NNO----
0  



NH2       70 NH    1.27 555.18 E  F        0N        '0       71 NH2 



o    U.I  "   o          1.2 543.18   NH                WO
2009/007015PCT/EP200 /005187 91 72 NH2 HN H / 0, 



'0  0 0 1.23 543.18 E 73 NH HzNA-",00 11H  FTJ0 OH 110 0 II 1.2 440.11 E 74
NH H2N41000 N21---LNH H HOF F 110F  1.02 533.13 E    - \      0 0-'t \ \
( F   



75 CHIRAL NH 5 0 0 NJUL H 0 F F F F 0 /,  0H  11 1 529.16 E* 76 CHIRAL NH
H00 $ ll F FOH F F F 0 -N  0i  1.23 543.18 E*  WO
2009/007015PCT/EP2008/005187 92 77 CHIRAL NH H2N0 00 )cA o 



0 ",,,.,,F FII1F  1.20 440.11 Ell  FIt        OH        CHIRAL        NH
H00 2N* F      



78 NJUN L HH F    0.93 533.13 E*  0        CHIRAL        NH        I
H N100 F   



HH F   \ 1.02 533.13 E*  0   N     OH        F       80         NH   



H2N000 ek) F       H        F F0 Dci   1.37 577.16 E  FOH        NH
00 



NIA)L       81 HH  F  5.0 533.13 L  F Cl/1       HOF F        WO
2009/007015PCT/EP2008/005187 93  NH 00  F  



0  F    82 NA)L  F 1.05 534.13 E.  H  0     F FOH / <  0I            F(1



NH       00        --     83   H 0.96 528.00 E    NH     0       0     



NH       00       H 0     84   H 0.18 450.24 E    NH     NH aa         



CI       S---    85   8%c---)) 1.09 507.13 E  0       FF>rit.," 011       F
86       



NH       00       N)L-)LNH       H o 0  0.93 533.13 E         NH
1-17N)C-r,00  F 



87 H11 I o 1.05 534.13 E  F FOH  0            WO
2009/007015PCT/EP2908/005187 94 88 NH II0 N ju FL \ HHF 0 F F0 1 0.94
491.21 F  )< FOH    89 NH HF 



.--- F --,-----...0 F F0 Y a 0.96 491.21 F  < FOH H    90 1-.. ii o HH 0 OH
1.32 493.18 F 91 0 NrkiF HH F 110 0 OH 1.40 440.15 F 92 NH H,N"--100 .1Br
HH F F0 Y 1.01 515.12 E  <o FOH 



93 NH H N0 HI Fi <0 0.99 540.18 E  C(2,-N,,1 FOH 1     WO
2009/007015PCIIEP2008/005187 95 94 NH H 0 )0c.)% HH0 , 0 y <0 0.85 539.18 E
FOH    95 Nix jLO0  r FF0-1 >I 1.19 555.18 E  F0  



96 NH H,Nr1...x.T.r....,"_____..nc,...,.,NOFF HHF 7 <0 1.21 505.19 E
FOH----.0..'--.    97  0 0 Br H . C >70 0 1.06 517.13 E 98 NH H 0 isrycL
6Br  o pi eCD 0.77 554.16 E  FOH A    99 NH H,..%.,00 1 ,...,y...--..yo F
Fo ii,,,,,, 



0.82 522.1 _ ILI  ?'K FOH     WO 20091007015PCT/EP2008/005187 96 100 0 0 0
N)Br HH 0 F F0 H14,...,.."..0/ 0.87 503.12 E 101 NH 41000 H0 Br 0 F F0 FOH
0.81 522.1 E 102 NH H20  t r JCLBr HH0 o F F0 Y--,--) ( 0.97 529.13 E  FOH 



103 NHCI viuL,00ii S \ H FE0 Y t40 540.16 E  FCH    104 NH 0F 0H 5: 1.30
480.22 A  WO 2009/007015PCT/EP2008/005187 97  NH       00 H 0 8 o    105
,,, 



1.15 551.08 E  FyF <0       FOH       NH       00oo s --- CI \    106 HH o
1.34 589.12 E  Fiir K:t       



NH       0)0L....)0Lii4 F       0     107  , 0  1.28 569.19 E  0       0
NH   



" NIII* .-.1.-jcip         H    108   EIjJD 1.08 555.18 E  0       Fr>ri1,0
H       F       NH 



HN000       H .            109    1.15 555.18 E  WO
2009/007015PCT/EP2008/005187 98 110 NH H N, CitacH4 1011? 110# o
:>1-11--"'" 1.33 561.17 E  111 



NH F ,0 HH1110/oF -- y e 0.81 548.15 E  1 FOR"?-rsr--    112 NH 0 wi,,,,,t,
HHo --, H H0 Y < 1.28 555.18 E  Ha-i    113 NHCI H200  H H H0 / 1.55 540.16
E  < HOH    114 NH 



H00 0 o FF <0 F/ 1.32 525.17 E      115 NH H0 (IOLA) F o cs, FYF eC---c?
1.19 555.18 LLI  FOH     WO 2009/007015PCT/EP20081005187 99 116 NH
1-1714A--00 0 F F0 )1< FOH 1.62 567.21 E 117 NH W'-'00 Ho ri o0 0 H>i 



1.09 551.08 E  < HOH    118 NHCI 005 o HCIEItIJ 1.18 539.18 E 119 NH H,Ni00
410H L-LbH 0 1.10 466.22 A 120 NH Cl H2140000 HH0 0 4. F)1--( F1 1.400
617.15 E 121 isrjut,o0 . HH0 1.270 549.2 E    



WO 2009/007015PCT/EP2008/005187 100 122 Ml 00 N").).LN H 0  F F0sNTh Y(0Lo
FCH 0.850 550.2 E 123 NH lilt00 Br H10 -1,, -----, L------0 :Yr<013,-,1
1.19 579.12 E  124 Ml 4000 H0 / 1.3 589.12 E 125 NH N ) IC y0 H11010 F F0
>I < 1.05 556.16 E  



F    126 Nil w/IL,,,,-,00 r H 0 00 FF0 1.23 572.07 E  <.0 o    127 oo
N)ULBr 0 " vy-yo Y 0000, 1.27 651.14 E  WO 2009/007015PCT/EP2008/005187 101
128 00 Br HHo /, F F00 R.."...".0 FCH 1.02 582.09 E 129 NH 00
eTh."----------. 



FE /(0 FOHH 1.13 597.13 E 130 NH CH 1-424101_1'Or NN010 0 F 0 1.38 627.12 E
131 NH N4000CH3 Br N 40/2 60,.."-^yy0 F00N 0OH FYlc c  OH 1.15 637.12 E 132
NH 113N500C J-LAN40Br   4, 0 0/4 N.N Fyf e FOH 1.27 571.07 E 133 NHChiral
I-12N11111,.....I.F F F I                          4,--- Fyi (o 



1.22 525.17 E  HOH     WO 20091007015PCT/EP2008/005187 102 134 NH
N Ft000I-13, I IIII '-..N  0 /7 F F0S , Ofr ) 1.04 551.20 E  < FCH    135
Ml Ia 1-12N0 ja al,  0 i/ S, F F0V0'N 1.4 573.13 E  /(  )( FCH    136 



NH Nto00C ABr N  0 _ 7? FOH 1.08 565.10 E 137 el r41.7.,.,}cCC F H 1.14
555.18 E 138 Chiral N0 NrioN00CH f,-----. 0 VI e HCl 1.38 617.15 E   WO
2009/007015PCT/EP2008/005187 103 139  00Oil ) ,c711N,B N 0 // N N-ryNOH
iqii nOH Chira I 1.08 581.09 E 140 N NH 0....C1 CH, 



NBr 0 00 HII 0 H 0 chiral 1.40 627.12 E 141  00CH, o o s_.. 0 F00 / OH
1.23 593.09 E 142 HM Br  ia 0\ F F0 oN 0 1.04 579.08 E   FOH     143 N NH
CI  00CH3 



k)'N\ C/j) S iiHCIra! 0 HY (  1.52 573.13 E   HOH      WO
2009/007915PCT/EP2008/005187 104 144 M H 4111 tit * C F0 H 1.25 626.30 A
145 H,N H lic H * is IS 0 F 0 1.08 586.33 A 146 H w N NH 



*juri, --- C -'-, o 0 C 0 H 1.10 598.27 A 147 N  j".)ci HM F J._ F0 H F
1.10 604.30 A 148 H2N NH ic."".}LO0 H 0 OH F 0 CI \ ----N--- "----LO 1.31
582.18 ett  WO 2009/007015PCT/EP2008/005187 105  N NH 0 icy 



NN H le 0    149  0   0.99 558.27 A   OH        F         0       NH      



N  . F       Li cil        HH 11101     150     1.01 576.28 A   0        OH



0       NH       H N 0 lit, 0       H 0             151  o   



2.42 514.26 B   0  NH      H       H2N 0)0i jci 001       H  0     152
2.32 500.25 B   0 OH 



CI)        N        H       NH       N  )0c01_, \ I    153   1.1)::  1.87
540.21 B   



0 OH [...2        N        H      WO 2009/007015PCT/EP2008/005187 106 154
H2N NH Ili Icy) VI o 0 i5 Br ?"..,,NH 1.61 518.17 B 155  NI-1 jut NN o OH
01 B  



1.74 588.2 B 156 H2N NH 0 JUL) N 0 OH B 011  OH  1.59 560.15 B  LC/MS
spectra were recorded according to the following methods: Method A: column:
YMC J'shere H80 33x2.1mm 4pm          solvent: ACN+0.05%TFA:H20+0.05%TFA
(flow 1.3mUmin) 5gradient: 5:95 (Omin) to 95:5 (2.5min) to 95:5 (3.0min)
ionization: ESI+ Method B: column: Synergi Hydro-RP 20x4.0 mm, 2 pm
solvent: H20+0.1% Fomic Acid : ACN+0.1% Fomic Acid
gradient: 90:10 (0 min) to 10:90 (3 min) to 0:100 (5 min). 10MS methods:
[CT system, scan range 100-1000 ionization: ESI+ Method D: column: YMC
J'shere ODS H80 20x2.1mm 4 pm solvent: ACN:H20+0.05%TFA (flow 1mUrnin)
gradient: 4:96 (Omin) to 95:5 (2min) to 95:5 (2.4min) to 96:4 (2.45min)
15ionization: ESI+ Method E: column: YMC J'shere 33x2 mm, 4 pm  WO
2009/007015PCT/EP2008/005187 107 solvent: H20+0.05%TFA : ACN+0.05%TFA 95:5
(0 min) to 5:95 (2.5min) to 95:5 MS method: [CT system, 0.33 s scan time
for mass 170- 1300 ionization: ESI+ 5 Method F: column: YMC J'shere 33x2
mm, 4 pm solvent: H20+0.05%TFA : ACN+0.05%TFA 95:5 (0 min) to 5:95 (3.7min)
MS method: MUX system 0.15 s scan time for mass 100 - 1500 ionization: ESI.
Method L: column: (S,S) Whelk-01, 250x4 mm, 10solvent: Hep:Et0H:Me0H 1:1:1
+ 0,1% NH4Ac ionization: ES1+ Preparative HPLC was performed according to
the following method:                   column: Waters Atlantis dC18 OBD
30x100mm 5pm 15solvent: ACN:H20+0.1%TFA (flow 60mUmin) gradient: 10:90
(Omin) to 90:10 (10min) Pharmacological testing The ability of the
compounds of the formulae I and la to inhibit factor Vila or other
20enzymes like factor Xa, thrombin, plasmin or trypsin can be assessed by
determining the concentration of the compound of the formulae I and la that
inhibits enzyme activity 



by 50 %, i. e. the IC50 value, which is related to the inhibition constant
Ki. Purified enzymes are used in chromogenic assays. The concentration of
inhibitor that causes a 50 % decrease in the rate of substrate hydrolysis
is determined by linear regression 25after plotting the relative rates of
hydrolysis (compared to the uninhibited control) versus the log of the
concentration of the compound of formulae I and la. For calculating the
inhibition constant Ki, the IC50 value is corrected for competition with
substrate using the formulaKi = IC50 / {1 + (substrate concentration / Km)}
wherein Km is the Michaelis-Menten constant (Chen and Prusoff, Biochem.
30Pharmacol. 22 (1973), 3099-3108; I. H. Segal, Enzyme Kinetics, 1975. John
Wiley & Sons, New York, 100-125; which are incorporated herein by
reference).  WO 2009/007015PCT/EP2008/005187 108 Factor Vila (FV11a) Assay
The inhibitory activity (expressed as inhibition constant Ki(FV11a)) of the
compounds of formulae I and la towards factor Vila/tissue factor activity
was determined using a chromogenic assay essentially as described
previously (J. A. Ostrem et al., 5Biochemistry 37 (1998) 1053-1059 which is
incorporated herein by reference). Kinetic assays were conducted at 25C in
half-area microtiter plates (Costar Corp., Cambridge, Massachusetts) using
a kinetic plate reader (Molecular Devices Spectramax 250). A typical assay
consisted of 25 pl human factor Vila and IF (5 nM and 10 nM, respective
final concentration) combined with 40 pl of inhibitor dilutions in 10 10 %
DMSOTTBS-PEG buffer (50 mM Iris, 15 mM NaCI, 5 mM CaCl2, 0.05 % PEG 8000,
pH 8.15). Following a 15 minute preincubation period, the assay was
initiated by the addition of 35 pl of the chromogenic substrate S-2288
(D-1Ie-Pro-Arg-p-nitroanilide, Pharmacia Hepar Inc., 500 pM final
concentration). 15The following test results (inhibition constants
Ki(FV11a)) were obtained. Table 2: Example No. Ki (FV11a) (PM) Example No.
K, (FV11a) (PM) Example No. K1(FV11a) (PM) 1. 0,041 44. 0,078 75. 0,037 2.
0,171 50. 0,080 76. 0,027 3. 0,169 51. 0,122 77. 



0,099 10. 0,024 52. 0,087 112.  0,029 24. 0,061 61. 0,087 113.  0,007 26.
0,047 67. 0,588 117. 0,030 28. 0,055 74. 0,036    109 Claims 1.A compound
of formula la  (la) wherein  110 D1 and D2 are each hydrogen atom, X
is1)chlorine, bromine or fluorine, 2) -CF3, 3) -0-CF3, 4) -0-0H2-CHF2, 5)
-0-0H2-0H2-CH2F, -0-0H2-0F3,  7) phenyl, wherein phenyl is unsubstituted or
mono- ord -substituted independently of one another by R13, wherein R13 is
chlorine, bromine, fluorine, -0-(01-03)-perfluoroalkyl, -0-R6, -C(0)-0-R6
or -S(0)2-(01-02)-alkyl wherein R6 is hydrogen atom or -(01-04)-alkyl, or
8) Heti, wherein Het, is selected out of the group pyridine, pyrimidine,
thiazole or thienyl, wherein Het is unsubstituted or substituted by
chlorine, bromine, fluorine or -C(0)-0-R6, Y is1)-N(R4)-, wherein R4 is
hydrogen atom or methyl, 2)  3) -C(0)-N(R4)-, 



4)  5)  6)  7) -S(0)2-, or 8) -S(0)2-N(R4)-, Z is1)-(00-03)-alkylene-Het,
wherein Het is selected out of the group 1,3-dioxolanyl, furanyl,
morpholinyl, [1,4]-oxazepanyl, oxetanyl, piperazinyl, piperidinyl,
pyrazinyl, pyridyl, pyrimidinyl, pyrrolidinyl, tetrahydrofuranyl,
tetrahydropyranyl, thiazolyl, thienyl and wherein Het is  unsubstituted or
mono-, di- or tri-substituted independently of one another by R5, wherein
R5 is hydrogen atom, -(C1-C2)-alkyl, -cyclopropyl, =0, phenyl, fluorine,
-(C0-C2)-alkylene-C(0)-0-R6, -0-R6, C(0)-R6, or -(0 -C2)-alkylene-0-R6,
wherein R6 is hydrogen atom or -(C1-C4)-alkyl, 2)
-(C1-C6)-alkylene-C(0)-0-R6, 3) -(C1-C6)-alkylene-O-R9, wherein R9 is
hydrogen atom or -(C1-C3)-alkyl, 4) -(C1-C4)-alkylene-N(R10)-R11, wherein
R10 and R11 independently from one another are hydrogen atom,
-(C0-C4)-alkylene-O-R6 or -(0i -C2)-alkyl, 5) -(C0-C2)-alkylene-C(0)-R6, in
all its stereoisomeric forms and mixtures thereof in any ratio, and its
physiologically tolerable salts. 2.A compound of formula la as claimed in
claim 1, wherein D1 and D2 are each hydrogen atom, Xis1)chlorine, bromine
or fluorine,  2)  3)  4) -0-CH2-CHF2, 5) -0-CH2-CH2-CH2F, 6) -0-CH2-CF3,
7) phenyl, wherein phenyl is unsubstituted or mono- ordi-substituted
independently of one another by R13, wherein R13 is chlorine, bromine,
fluorine, -0-(C1-C3)-perfluoroalkyl, -0-R6, -C(0)-0-R6 or
-S(0)2-(C1-C2)-alkyl wherein R6 is hydrogen atom or -(C1-C4)-alkyl, or  112
8)Heti, wherein Heti is selected out of the group pyridine, pyrimidine,
thiazole or thienyl, wherein Het is unsubstituted or substituted by
chlorine, bromine, fluorine or -C(0)-0-R6, Y is Z
is1)-(C0-C3)-alkylene-Het, wherein Het is selected out of the group
1,3-dioxolanyl, furanyl, morpholinyl, [1,4]-oxazepanyl, oxetanyl,
piperazinyl, piperidinyl, pyrazinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, thiazolyl, thienyl and wherein Het is
unsubstituted or mono-, di- or tri-substituted independently of one another
by R5, wherein R5 is hydrogen atom, -(C1-C2)-alkyl, -cyclopropyl, =0,
phenyl, fluorine, -(C0-C2)-alkylene-C(0)-0-R6, -0-R6, C(0)-R6, or
-(C1-C2)-alkylene-O-R6, wherein R6 is hydrogen atom or -(C1-C4)-alkyl, 2)
-(C1-C6)-alkylene-C(0)-0-R6, 3) -(C1-C6)-alkylene-0-R9, wherein R9 is
hydrogen atom or -(C1-C3)-alkyl, 4) -(C1-C4)-alkylene-N(R10)-R11, wherein
R10 and R11 independently from one another are hydrogen atom,
-(C0-C4)-alkylene-0-R6 or -(C1-C2)-alkyl, 5) -(C0-C2)-alkylene-C(0)-R6, or
6) -(C0-C2)-alkylene-cyclohexyl-R5, 



in all its stereo isomeric forms and mixtures thereof in any ratio, and its
physiologically tolerable salts. 3.A compound of formula la as claimed in
claims 1 to 2, wherein D1 and 02 are each hydrogen atom, Xis1)chlorine,
bromine or fluorine, 2)  3) -0-CF3, 4) -0-CH2-CHF2,  113  5)
-0-CH2-CH2-CH2F, 6) -0-CH2-CF3,  7) phenyl, wherein phenyl is unsubstituted
or mono- ordi-substituted independently of one another by R13, wherein R13
is chlorine, bromine, fluorine, -0-(C -C3)-perfluoroalkyl, -0-R6,
-C(0)-0-R6 or -S(0)2-(C1-C2)-alkyl wherein R6 is hydrogen atom or
-(C1-C4)-alkyl, or  8) Heti, wherein Heti is selected out of the group
pyridine, pyrimidine, thiazole or thienyl, wherein Het is unsubstituted or
substituted by chlorine, bromine, fluorine or -C(0)-0-R6, Y is-()2- Z
is1)-(C0-C3)-alkylene-Het, wherein Het is selected out of the group
1,3-dioxolanyl, furanyl, morpholinyl, [1,4]-oxazepanyl, oxetanyl,
piperazinyl, piperidinyl, pyrazinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, thiazolyl, thienyl and wherein Het is
unsubstituted or mono-, di- or tri-substituted independently of one another
by R5, wherein R5 is hydrogen atom, -(C1-C2)-alkyl, -cyclopropyl, =0,
phenyl, fluorine, -(C0-C2)-alkylene-C(0)-0-R6, -0-R6, C(0)-R6, or
-(C1-C2)-alkylene-O-R6, wherein R6 is hydrogen atom or -(C1-C4)-alkyl, 2)
-(C1-C6)-alkylene-C(0)-0-R6, 3) -(C1-C6)-alkylene-0-R9, wherein R9 is
hydrogen atom or -(C1-C3)-alkyl, 4) -(C1-C4)-alkylene-N(R10)-R1 1, wherein
R10 and R11 independently from one another are hydrogen atom,
-(C0-C4)-alkylene-0-R6 or -(C1-C2)-alkyl, 5) -(C0-C2)-alkylene-C(0)-R6, or
6) -(C0-C2)-alkylene-cyclohexyl-R5, in all its stereoisomeric forms and
mixtures thereof in any ratio, and its physiologically tolerable salts.
114 4. A process for the preparation of a compound of formula la as claimed
in one or more of claims 1 to 3, comprising linking the building blocks of
the formulae III, IV, and V R15 R1 R2TrT1NHR16 Y- Z R20R21NHH2N(V) 0
0R8R7CH3 R14 (III)(IV) wherein R20 and R21 are independently from each
other -OH, F, Cl or together with the carbonyl group form an ester, or an
activated ester, or a mixed anhydride, or any other activated species
resulting from the reaction of the carboxylic acid with coupling reagents,
and R1, R2, R7, 1R8, R14, R15, R16, Ti, 12, X, Y and Z are as defined for
formula I, by means of forming an amide bond between the carboxylic acid
derivative depicted in formula III and the NH2-group depicted in formula IV
and an amide bond or ester bond between the carboxylic acid derivative
depicted in formula III and the NI-12-group depicted in formula V. 5. A
pharmaceutical preparation, comprising at least one compound of the formula
la as claimed in one or more of claims 1 to 3 in all its stereoisomeric
forms and mixtures thereof in any ratio or its physiologically tolerable
salts and a pharmaceutically acceptable carrier. 6. The use of a compound
of the formula la as claimed in one or more of claims 1 to 3 in all its
stereoisomeric forms and mixtures thereof in any ratio or their
physiologically tolerable salts for the production of pharmaceuticals for
treatment of  115 abnormal thrombus formation, acute myocardial infarction,
cardiovascular disorders, unstable angina, thromboembolism, acute vessel
closure associated with thrombolyfic therapy or percutaneous transluminal
coronary angioplasty (PTCA), transient ischemic attacks, stroke,
intermittent claudication, bypass grafting of the coronary or peripheral
arteries, vessel luminal narrowing, restenosis post coronary or venous
angioplasty, maintenance of vascular access patency in long-term
hemodialysis patients, pathologic thrombus formation occurring in the veins
of the lower extremities following abdominal, knee or hip surgery,
pathologic thrombus formation occurring in the veins of the lower
extremities following abdominal, knee and hip surgery, a risk of pulmonary
thromboembolism, or disseminated systemic intravascular coagulatopathy
occurring in vascular systems during septic shock, viral infections or
cancer, or reducing an inflammatory response, fibrinolysis, or treatment of
coronary heart disease, myocardial infarction, angina pectoris, vascular
restenosis, for example restenosis following angioplasty like PTCA, adult
respiratory distress syndrome, multi-organ failure and disseminated
intravascular clotting disorder, deep vein or proximal vein thrombosis,
which can occur following surgery. 






