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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

International application No.

PCT/EP2007/007612

Box No. 1 Basis of the report

1

*

4.

S.

With regard to the language, this report is based on:

g the international application in the language in which it was filed

a translation of the international application into

, which is the language of a

translation furnished for the purposes of:

D international search (Rules 12.3(a) and 23.1(b))

D publication of the international application (Rule 12.4(a))

D international preliminary examination (Rule 55.2(a) and/or 55.3(a))

With regard to the elements of the international application, this report is based on (replacement sheets which have been furnished to the
receiving Office in response to an invitation under Article 14 are referred to in this report as “originally filed” and are not annexed to

this report):
the international application as originally filed/furnished

5 o
ZN  the description:

pages 1-34

as originally filed/furnished

pages*

pages*

|Z the claims:

nos.

received by this Authority on

received by this Authority on

as originally filed/furnished

nos.*

as amended (together with any statement) under Article 19

nos* 1-8

10.06.2008 with letter of
received by this Authority on _ 06.06.2008

as originally filed/furnished

nos.* received by this Authority on
D the drawings:

shects

sheets* received by this Authority on

sheets™ received by this Authority on

The amendments bave resulted in the cancellation of:

01O

D the description, pages

a sequence listing and/or any related table(s) — sce Supplemental Box Relating to Sequence Listing.

the claims, nos.

the drawings, sheets/figs

the sequence listing (specify):

HiNIEIn

any table(s) related to sequence listing (specify):

D This report has been established as if (some of) the amendments annexed to this report and listed below had not been made, since
they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).

the description, pages

the claims, nos.

the drawings, sheets/figs

the sequence listing (specify):

HiNinInn

any table(s) related to sequence listing (specify):

D This report has been cstablished taking into account the rectification of an obvious mistake authorized by or notified to this

Authority under Rule 91 (Rule 70.2(e)).

If item 4 applies, some or all of those sheets may be marked “superseded.”

Form PCT/IPEA/409 (Box No. I) (April 2007)




INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

International application No.

PHARMA [DE]) 8 August 2002 (2002-08-08)
D3: WO 94/22885 A (UNIV KINGSTON [CA]) 13
October 1994 (1994-10-13)

D1 discloses, in example 11, compounds a) and
b), which represent 2,3-acetoxy succinic acid
derivatives and have phenyl rings substituted
with a carbamoyl group.

The compounds in present claim 1 differ from
the compounds disclosed in D1 by the
restricted definitions of “T” and “2”.

The claimed compounds differ significantly in
structure from the factor IX inhibitors known
from D2 and D3, and more particularly, the
presently claimed tartrate backbone cannot be
found in either D2 or D3. Therefore, the
present application meets the requirements of
PCT Article 33(1), because the subject matter
of claims 1 to 4 (compounds), 5 (production),

and 6-8 (use) is novel within the meaning of

PCT/EP2007/007612
Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
1. Statement
Novelty (N) Claims _1—8 YES
Claims NO
Inventive step (IS) Claims 1—8 YES
Claims NO
Industrial applicability (IA) Claims 18 YES
Claims NO
2. Citations and explanations (Rule. 70.7)
D1: EP-A-0 308 364 (SCHERING AG [DE]) 22
March 1989 (1989-03-22)
D2: DE 101 04 598 Al (BOEHRINGER INGELHEIM

Form PCT/IPEA/409 (Box No. V) (April 2007)
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International application No.

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY PCT/EP2007/007612

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

PCT Article 33(2).

2. The claimed compounds differ significantly in
their structure from the factor IX inhibitors
known from D2 and D3.

The problem to be solved in view of the
closest prior art as disclosed in D1 or D2 is
therefore that of providing further,
alternative factor IX inhibitors.

The claimed compounds are a solution to the
above-mentioned problem based on the examples
presented, which can be acknowledged as being
representative of the restricted set of
claims.

This solution is also regarded as inventive
because of the clear structural differences
between the claimed compounds and the

compounds known from D1 and D2.

Therefore, the subject matter of claims 1 to
8 involves an inventive step within the

meaning of PCT Article 33(3).

3. Industrial applicability is established for
all of the claims 1 to 8 (PCT Article 33(4)).

Form PCT/IPEA/409 (Box No. V) (April 2007)



International application No.
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
PCT/EP2007/007612

Box No. VII Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

1. The description has not been brought into
line with present claims 1 to 8, since it
goes beyond the scope of protection of the
present claims (PCT Article 6).

2. The terminology in examples 1-3 is not
identical to that of the compounds indicated
in claim 4 (PCT Article 6).

3. Contrary to the requirements of PCT Rule
5.1(a) (ii), the description neither cites
documents D2 and D3 nor indicates the

relevant prior art disclosed therein.

Form PCT/IPEA/409 (Box No. VII) (April 2007)
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1. A compound of the formula |
R4 O-R50
N rR1 ()
R3 N/

and/or

\
o) 0-R6 R2

all stereoisomeric forms of the compound of the formula | and/or

mixtures of these forms in any ratio, and/or a physiologically tolerable salt of

the compound of the formula I, where

R1is

1) -(Cg-C14)-aryl-Z, in which Z is a basic nitrogen-containing
group, where the conjugated acid of this group has a pKa of 5 to 15
and in which aryl is unsubstituted or mono-, di- or trisubstituted by T,
2) a four- to fifteen-membered Het-Z, in which Z is a basic
nitrogen-containing group, where the conjugated acid of this group has
a pKa of 5 to 15 and in which Het is unsubstituted or additionally
mono-, di- or trisubstituted by T,

R2 and R4 are identical and are each a hydrogen atom,

R3is

Qis

Tis

1) -(Co-C4)-alkylene-(Cg-C14)-aryl, in which aryl is unsubstituted
or mono-, di- or trisubstituted by T,

2) -(Cp-C4)-alkylene-(Cg-C14)-aryl-Q-(Cg-C14)-aryl, in which the
two aryls in each case independently of one another are unsubstituted
or mono-, di- or trisubstituted by T or,

3) -(Co-C4)-alkylene-(Cg-C14)-aryl-Q-Het, in which aryl and Het in
each case independently of one another are unsubstituted or mono-,
di- or trisubstituted by T,

a covalent bond, -(C4-C4)-alkylene, -NH-, -N((C1-C4)-alkyl)-, -O-,
-SO2- or -S-,

1) halogen,

2) -(C1-Cg)-alkyl, in which alkyl are unsubstituted or independently

'mono-, di- or trisubstituted by -(C4-C3)-fluoroalkyl, -N-C(O)-OH
or -N-C(0)-(C1-Cy)-alkyl,

AMENDED SHEET
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3) -(C3-Cg)-cycloalkyl, or
4) :NO2,

R5 and R6 are identical and are in each case a hydrogen atom.

2. A compound of the formula | as claimed in claim 1, where
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R1is 1) -(C5-C14)-aryi-Z, where aryl is selected from the group

consisting of phenyl and naphthyl, and in which aryl is unsubstituted or
mono-, di- or trisubstituted by T and Z is amino, aminomethylene,
amidino, guanidino, azetidinyl, pyrrolidinyl, piperidinyl, pyridinyl or
aminopyridinyl, or ‘

2) a four- to fifteen-membered Het-Z, where Het is selected from
the group consisting of acridinyl, azepinyl, azetidinyl, benzimidazolinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzothiazolyl, benzotriazolyl, benzotetrazolyl,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
beta-carbolinyl, quinazolinyl, quinolinyl, quinolizinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, chromanyl, chromenyi, cinnolinyl, deca-
hydroquinolinyl, dibenzofuranyl, dibenzothiophenyl, dihydrofuran([2,3-
b]-tetrahydrofuranyl, dihydrofuranyl, dioxolyl, dioxanyl, dioxolenyl, 2H,
6H-1,5,2-dithiazinyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isoquinolinyl, isochromanyl, isoindazolyl, isoindolinyl,
isoindolyl, isothiazolidinyl, 2-isothiazolinyl, isothiazolyl, isoxazolyl,
isoxazolidinyl, 2-isoxazolinyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl,
oxazolidinyl, oxothiolanyl, phenanthridinyl, phenanthrenyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl,
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridothiophenyi,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyi,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, '

AMENDED SHEET
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tetrahydropyridinyl, 6H-1,2,5-thiadazinyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazoly!, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazinyl,
thiazolyl, thienyl, thienoimidazolyl, thienooxazolyl, thienopyridinyl,
thienopyrrolyl, thienothiazolyl, thienothiophenyl, thiomorpholinyl,
thiopyranyl, triazinyl, 1,2,3-triazoly!, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-
triazolyl or xanthenyl and in which Het is unsubstituted or mono-, di- or
trisubstituted by T and in which Z is as defined above,

R2 and R4 are identical and are each a hydrogen atom,
R3is 1) -(Cp-C4)-alkylene-(Cg-C14)-aryl, in which aryl is as defined

Qis
Tis

above and is unsubstituted or mono-, di- or trisubstituted by T,

2) ~(Co-C4)-alkylene-(Cg-C14)-aryl-Q-(Cg-C14)-aryl, in which the
two aryls in each case independently of one another are as defined
above and in each case independently of one another are
unsubstituted or mono-, di- or trisubstituted by T, or

3) -(Co-C4)-alkylene-(Cg-C14)-aryl-Q-Het, in which aryl and Het
are as defined above and in each case independentiy of one another
are unsubstituted or mono-, di- or trisubstituted by T,

a covalent bond, -(C1-C4)-alkylene, -NH-, -N((C1-Cy4)-alkyl)- or -O-,
1) halogen,

2) -(C4-Cg)-alkyl, in which alkyl is unsubstituted or independently
mono-, di- or trisubstituted by -(C1-C3)-fluoroalkyl,

-N-C(0)-OH or -N-C(0)-(C1-Cg)-alkyl,

3) -(C3-Cg)-cycloalkyl, or

4) -NOo,

R5 and R6 are identical and are each a hydrogen atom, -C(0)-R12, -C(O)-

0-R12, -C(O)-NH-R12 or
-(C1-Cy)-alkyl, where

R12 is-(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl, -(Cg-C14)-aryl or Het, and in which

aryl and Het are as defined above.

A compound of the formula | as claimed in claim 1, where

AMENDED SHEET
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R1is carbamimidoylphenyl, aminomethylpheny! or Het-Z, where Het is

selected from the group consisting of benzimidazolyl and isoquinolinyl,
and in which Z is amino or amidino,

R2 and R4 are in each case a hydrogen atom,

R3is 1) phenyl, in which phenyl is unsubstituted or mono- or

Qis
Tis

disubstituted by T,

2) -phenyl-Q-phenyl, in which the two phenyl radicals in each case
independently of one another are unsubstituted or mono- or
disubstituted by T or

3) phenyl-Q-Het-2, in which Het-2 is selected from the group
consisting of quinolinyl, quinoxalinyl, furanyl, indolyl, isoquinolinyl,
isothiazolyl, isoxazolyl, oxadiazolyl, piperidinyl, pyrazolyl, pyridazinyl,
pyrimidinyl, pyridyl, pyrimidinyl, pyrrolyl, thiadiazolyl, thiazolyl, thienyl,
thienopyrrolyl or thienothiophenyl, and in which phenyl and Het-2 in
each case independently of one another are unsubstituted or mbno- or
disubstituted by T,

a covalent bond, -CHo-, -N(CH3)- or -O-,

1) F, Clor Br,

2) -(C1-C4)-alkyl, in which alkyl are unsubstituted or independently

mono- or disubstituted by -CF3 or -N-C(O)-CHg, or
3) -NO9, and

R5 and R6 are in each case a hydrogen atom.

A compound of the formula | as claimed in one or more of claims 1 to 3, which

is the compound

(2R, 3R)-N-(1-aminoisoquinolin-6-yl)-2,3-dihydroxy-N’-p-tolylsuccinamide,
(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-p-tolyl-
succinamide,

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-N'-(4-cyclohexylphenyl)-2,3-
dihydroxysuccinamide,

(2R,3R)-N-(4-aminomethylphenyl)-2,3-dihydroxy-N'-p-tolylsuccinamide,

(2R,3R)-N-(4-carbamimidoylphenyl)—2,3—dihydroxy-N'-p—tolylsuccinamide,

AMENDED SHEET
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(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-N'-(4-fluorophenyl)-2,3-dihydroxy-
succinamide,

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-N'-(4-chlorophenyl)-2,3-
dihydroxysuccinamide,

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-phenyl-
succinamide,

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-(4-nitrophenyl)-
succinamide,

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-(4-isopropyl-
phenyl)succinamide,

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-(4-piperidin-1-yl-
phenyl)succinamide or

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-(4-phenoxy-
phenyl)succinamide.

A process for the preparation of the compound of the formula | as claimed in
one or more of claims 1 to 4, which comprises
a) reacting a compound of the formula Il

0. 0

Ay S
i, @

O

with a compound NH(R3)(R4) to give a compound of the formula lil,
OQ(
Ré O O

N
R3 Y OH (1

)zo

where the radicals R3 and R4 are as defined in formula |, and reacting the
compound of the formula Ill with a compound NH(R2)(R1)-Boc to give a
compound of the formula VI,

AMENDED SHEET
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OQ(
RA O O
RS,NNN,RLBOC )
0 0 R
o

where the radicals R1, R2, R3 and R4 are as defined in formula | and Boc is
the protective group butoxycarbonyl, and subsequently reacting to give a
compound of the formula |, or
b) reacting a compound of the formula IV
/R5
Mo 0
m,NN o (V)
O OR6
where the radicals R3, R4, R5 and R6 are as defined in formula |, with a
compound NH(R2)(R1)-Boc to give a compound of the formula V,

RS
Ré& O O

|3
R3/NN’I'/R1 Boc (V)

O R2

el

R6

where the radicals R1, R2, R3, R4, R5 and R6 are as defined in formula | and
Boc is the protective group butoxycarbonyl, and subsequently reacting to give
a compound of the formula |, or

C) either isolating the compound of the formula | prepared according to
process a) or b) in free form or releasing it from physiologically intolerable
salts or, in the case of the presence of acidic or basic groups, converting it
into physiologically tolerable salts, or

d) separating a compound of the formula | prepared according to process
a) or b), or a suitable precursor of the formula | which on account of its
chemical structure occurs in enantiomeric or diastereomeric forms, into the
pure enantiomers or diastereomers by salt formation with enantiomerically
pure acids or bases, chromatography on chiral stationary phases or
derivatization by means of chiral enantiomerically pure compounds such as

AMENDED SHEET
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amino acids, separation of the diastereomers thus obtained, and removal of
the chiral auxiliary groups.

A medicament which comprises an efficacious amount of at least one |
compound of the formula | as claimed in one or more of claims 1 to 4 together
with a pharmaceutically suitable and physiologically tolerable vehicle, additive
and/or other active substances and auxiliaries.

The use of the compound of the formula | as claimed in one or more of claims
1 to 4 for the production of a medicament for the prophylaxis, secondary
prevention and therapy of all those diseases which accompany thromboses,
embolisms, hypercoagulability or fibrotic changes.

The use as claimed in claim 7, wherein the disease is a myocardial infarct,
angina pectoris and other forms of acute coronary syndrome, stroke, '
peripheral vascular diseases, deep vein thrombosis, pulmonary embolism,
embolic or thrombotic events caused by cardiac arrhythmias, cardiovascular
events such as restenosis after revascularization and angioplasty and similar
interventions such as stent implantations and bypass operations, or the
reduction of the risk of thrombosis after surgical interventions such as in knee
and hip joint operations, or disseminated intravascular coagulation, sepsis and
other intravascular events which accompany inflammation, atherosclerosis,
diabetes and the metabolic syndrome and their sequelae, tumor growth and
tumor metastasis, inflammatory and degenerative joint diseases such as
rheumatoid arthritis and arthrosis, disorders of the hemostatic system such as
fibrin deposits, fibrotic changes of the lungs such as chronic obstructive
pulmonary disease, adult respiratory distress syndrome or fibrin deposits in
the eye after eye operations or prevention and/or treatment of scar formation.

AMENDED SHEET
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REIVINDICACIONES MODIFICADAS BAJO EL

ARTICULO 34 DEL PCT

1.- Un compuesto de la formula |
R4 O-R5 O
\
R3—N Rt

N\
O O-R6 R2

ylo todas las formas estereoisdmeras del compuesto de la formula | y/o las
mezclas de estas formas en cualquier relacién, y/o una sal fisiolc')gicamente
tolerable del compuesto de la férmula |, en la que
R1es 1)  -aril (Cg-C14)-Z, donde Z es un grupo que coniiene nitrégeno basi-
co,
donde el acido conjugado de este grupo tiene unpKade 5a 15y
donde el arilo no esta sustituido o estda mono-, di- o trisustituido
conT,

2) un Het-Z de cuatro a quince miembros, donde Z es un grupo que
contiene nitrégeno basico donde el acido conjugado de este gru-
po tiene un pKa de 5 a 15 y donde Het no esta sustituido o esta
adicionalmente mono-, di- 0 trisustituido conT,

R2 y R4 son idénticos o diferentes y cada uno es un atomo de hidrégeno,

R3es 1) -alquilen (C-Cg)-arilo (Cg-C14), donde el arilo no esta sustituido

o esta

mono-, di- o trisustituido con T,
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2) -alquilen (Cq-Cy)-aril (Cg-Cq4)-Q-arilo (Cg-Cq4), donde los dos
arilos, en cada caso independientemente uno del otro, no estan
sustituidos o estan mono-, di- o trisustituidos con T,
3)  -alquilen (Cp-C4)-aril (Cg-C14)-Q-Het, donde arilo y Het, donde
5 arilo y Het, en cada caso independientemente uno del otro, no
estan sustituidos o estan mono-, di- o trisustituidos con T,
Qes un enlace covalente, -alquileno (C1-C4), -NH-, -N(alquilo (C1-
C4))-, -O-,
-S02- 0 -S-,
10 Tes 1) haldégeno,
2)  -alquilo (C4-Cg), donde el alquilo no esta sustituido o estd mono,
di- o trisustituido con -fluoroalquilo (C4-C3), -N-C(0)-OH o -N-
C(0O)-alquilo (C1-Cy),
3) -cicloalquilo (C3-Cg), 0
15 4) -NOo,
R5y R6 son idénticos y en cada caso son un atomo de hidrégeno.
2.- Un compuesto de la formula | segan la reivindicacién 1, en el que
R1es 1) -aril (Cg-C14)-Z, donde el arilo se selecciona del grupo que con-

20 sisteen

fenilo y naftilo, y donde el arilo no esta sustituido o esta mono-,

di- o trisustituido con T, y Z es amino, aminometileno, amidino,

IS
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guanidino, azetidinilo, pirrolidinilo, piperidinilo, piridinilo o amino-
piridinilo, o

2) Het-Z de cuatro a quince miembros, donde Het se selecciona del
grupo que consiste en acridinilo, azepinilo, azetidinilo, bencimi-
dazolinilo, bencimidazolilo, benzofuranilo, benzotiofuranilo, benzo-
tiofenilo, benzoxazolilo, benzotiazolilo, benzotriazolilo, benzotetrazo-
lilo, bencisoxazolilo, bencisotiazolilo, carbazolilo, 4aH-carbazolilo,
carbolinilo, beta-carbolinilo, quinazolinilo, quinolinilo, quinolizinilo,
4H-quinolizinilo, quinoxalinilo, quinuclidinilo, cromanilo, cromenilo,
cinolinilo, deca-hidroquinolinilo, dibenzofuranilo, dibenzotiofenilo,
dihidrofuran[2,3-b}-tetrahidrofuranilo, dihidrofuranilo, dioxolilo, dioxani-
lo, dioxolenilo, 2H, 6H-1,5,2-ditiazinilo, furanilo, furazanilo,'imidazoli—
dinilo, imidazolinilo, imidazolilo, 1H-indazolilo, indolinilo, indolizinilo,
indolilo, 3H-indolilo, isobenzofuranilo, isoquinolinilo, isocromanilo,
isoindazolilo, isoindolinilo, isoindolilo, isotiazolidinilo, 2-isotiazolinilo,
isotiazolilo, isoxazolilo, isoxazolidinilo, 2-isoxazolinilo, morfolinilo,
naftiridinilo, octahidroisoquinolinilo, oxadiazolilo, 1,2,3-oxadiazolilo,
1,2 4-oxadiazolilo, 1,2,5-oxadiazolilo, 1,3,4-oxadiazolilo, oxazolidi-
nilo, oxazolilo, oxazolidinilo, oxotiolanilo, fenantridinilo, fenantrenilo,
fenantrolinilo, fenazinilo, fenotiazinilo, fenoxatinilo, fenoxazinilo,
ftalazinilo, piperazinilo, piperidinilo, pteridinilo, purinilo, piranilo,
pirazinilo, pirazolidinilo, pirazolinilo, pirazolilo, piridazinilo, pirido-

oxazolilo, piridoimidazolilo, piridotiazolilo, piridotiofenilo, piridilo, piri-
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midinilo, pirrolidinilo, pirrolinilo, 2H-pirrolilo, pirrolilo, tetrahidrofurani-
lo, tetrahidroisoquinolinilo, tetrahidroquinolinilo, tetrahidropiridinilo, 6H-
1,2,5-tiadazinilo, 1,2,3-tiadiazolilo, 1,2,4-tiadiazolilo, 1,2,5-tiadiazoli-
lo, 1,3,4-tiadiazolilo, tiantrenilo, tiazinilo, tiazolilo, tienilo, tienoimida-
zolilo, tienooxazolilo, tienopiridinilo, tienopirrolilo, tienotiazolilo, tieno-
tiofenilo, tiomorfolinilo, tiopiranilo, triazinilo, 1,2,3-triazolilo, 1,2,4-
triazolilo, 1,2,5-triazolilo, 1,3,4-triazolilo o xantenilo y donde Het no
esta sustituido o esta mono-, di- o trisustituido con T y donde Z es tal

como se definidé anteriormente,

R2 y R4 son idénticos y cada uno es un atomo de hidrégeno,

R3es 1)

finié

conT,

2)

3)

-alquilen (C-C4)-arilo (Cg-C14), donde el arilo es tal como se de-

anteriormente y no esta sustituido o esta mono-, di- o trisustituido

-alquilen (Cq-Cg)-aril (Cg-C14)-Q-arilo (Cg-C14), donde los dos
arilo, en cada caso independientemente uno del otro, son tal
como se definié6 anteriormente y, en cada caso indebendiente-
mente uno del otro, no estan sustituidos o estan mono-, di- o tri-
sustituidos con T, o

-alquilen (C-C4)-aril (Cg-C14)-Q-Het, donde arilo y Het son como
se defini6 anteriormente y, en cada caso independientemente
uno del otro, no estan sustituidos o estan mono-, di- o trisustitui-

doscon T,

1Y
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Qes un enlace covalente, -alquileno (C1-C4), -NH-, -N(alquilo (C1-
C4))-0 -O-,
Tes 1) halégeno,
2) -alquilo (C41-Cg), donde el alquilo no est4 sustituido o esta mono-
5 ,di-o
trisustituido con -fluoroalquilo (C41-C3), -N-C(O)-OH o -N-C(O)-
alquilo (C1-Cg),
3) -cicloalquilo (C3-Cg), 0
4)  -NOao,
10 R5yR6 son idénticos y cada uno es un atomo de hidrégeno, -C(0)-R12,
-C(0)-0-R12, -C(0)-NH-R12 o -alquilo (C1-C4), donde
R12 es -alquilo (C1-Cg), -cicloalquilo (C3-Cg), -arilo (Cg-C14) 0 Het, y
donde arilo y Het son como se definié anteriormente.
15  3.- Un compuesto de la férmula | segun la reivindicacién 1, en el que
R1es carbamimidoilfenilo, aminometilfenilo o Het-Z, donde Het se
selecciona del grupo que consiste en bencimidazolilo e
isoquinolinilo, y donde Z es amino o amidino,
R2yR4 en cada caso son un atomo de hidrégeno,
20 R3es 1) fenilo, donde el fenilo no esta sustituido o estd mono- o disusti-
tuido con

12
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2) -fenil-Q-fenilo, donde los dos radicales fenilo, en cada caso inde-
pendientemente uno del otro, no estan sustituidos o estan mono-
o disustituidos con T,

3) fenil-Q-Het-2, donde Het-2 se selecciona del grupo que consiste
eﬁ quinolinilo, quinoxalinilo, furanilo, indolilo, isoquinolinilo, iso-
tiazolilo, isoxazolilo, oxadiazolilo, piperidinilo, pirazolilo, piridazi-
nilo, piridilo, pirimidinilo, pirrolilo, tiadiazolilo, tiazolilo, tienilo, tie-
nopirrolilo o tienotiofenilo y donde fenilo y Het-2, en cada caso
independientemente uno del otro, no estan sustituidos o estan
mono- o disustituidos con T,

Qes un enlace covalente, -CH2-, -N(CH3)- 0 -O-,

Tes 1) F, Cl o Br,

2) -alquilo (C1-C4), donde el alquilo no esta sustituido o esta mono-

o disustituido independientemente con -CF3 o -N-C(0)-CH3, o

3) -NOg, y
R5y R6 en cada caso son un atomo de hidrégeno.
4.- Un compuesto de férmula | segun una o mas de las reivindicaciones 1

a 3, que es el compuesto

(2R, 3R)-N-(1-aminoisoquinolin-6-il)—2,3-dihidroxi-N’-p-tolil-tartaramida,

(2R, 3R)-N-(2-amino-3H-bencimidazol-5-il)-2, 3-dihidroxi-N'-p-toliltartaramida,
(2R,3R)-N-(2-amino-3H-bencimidazol-5-il)-N'-(4-ciclohexilfenil)-2,3-dihidroxi-

tartaramida,
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(2R,3R)-N-(4-aminometilfenil)-2,3-dihidroxi-N'-p-tolilsuccinamida;
(2R,3R)-N-(4-carbamimidoilfenil)-2,3-dihidroxi-N'-p-tolilsuccinamida,
(2R,3R)-N-(2-amino-3H-bencimidazol-5-il)-N'-(4-fluorofenil)-2,3-dihidroxi-
tartaramida,

(2R, 3R)-N-(2-amino-3H-bencimidazol-5-il)-N'-(4-clorofenil)-2,3-dihidroxi-tarta-
ramida,

(2R, 3R)-N-(2-amino-3H-bencimidazol-5-il)-2,3-dihidroxi-N'-feniltartaramida,
(2R, 3R)-N-(2-amino-3H-bencimidazol-5-il)-2,3-dihidroxi-N'-(4-nitrofenil)-tarta-
ramida,
(2R,3R)-N-(2-amino-3H-bencimidazol-5-il)-2,3-dihidroxi-N'-(4-isopropilfenil)-
tartaramida,

(2R,3R)-N-(2-amino-3H-bencimidazol-5-il)-2, 3-dihidroxi-N'-(4-piperidin-1-il-
fenil)tartaramida o

(2R, 3R)-N-(2-amino-3H-bencimidazol-5-il)-2,3-dihidroxi-N'-(4-fenoxifenil)-tar-

taramida.

5.- Un procedimiento para la preparacion del compuesto de la férmula |,
segun una o mas de las reivindicaciones 1 a 4, que comprende

a) hacer reaccionar un compuesto de la férmula Il

Ay

0]

20
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con un compuesto NH(R3)(R4) para dar un compuesto de la formula i,

o)
R& O O

N
R3 y OH ()

O O
5 )=O
donde los radicales R3 y R4 son tal como se defini6é en la formula |, y

hacer reaccionar el compuesto de la formula Il con un compuesto

NH(R2)(R1)-Boc para dar un compuesto de la formula VI,

O
10 $4 O Q
O 0 R
)=o
donde los radicales R1, R2, R3 y R4 son tal como se defini6 en la for-
mula | y Boc es el grupo protector butoxicarbonilo, y posteriormente
15 hacer reaccionar para dar un compuesto de la formula |, o
b) hacer reaccionar un compuesto de formula IV
/R5
IIR4 o O
N
R3 on (V)
O OR6
20

donde los radicales R3, R4, R5 y R6 son tal como se defini6 en la for-
mula |, con un compuesto NH(R2)(R1)-Boc para dar un compuesto de

la formula V,

O

ol
3

2|
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donde los radicales R1, R2, R3, R4, R5 y R6 son tal como se definié en
la formula | y Boc es el grupo protector butoxicarbonilo, y posteriormen-
te hacer reaccionar para dar un compuesto de la formula I, o

bien aislar el compuesto de la formula | preparado segun el procedi-
miento a) o b) en forma libre o liberarlo a partir de sales fisiolégicamen-
te intolerables o, en el caso de presencia de grupos acidos o basicos,
convertirlo en sales fisioldgicamente tolerables, o

separar un compuesto de la férmula | preparado seguin el procedimien-
to a) o b), o un precursor adecuado de la férmula |, que a causa de su
estructura quimica se da en formas enantidmeras o diasteredmeras,
por formacién de sal con acidos o bases enantioméricamente puros,
cromatografia sobre fases estacionarias quirales o derivatizacion por
medio de compuestos quirales enantioméricamente puros tales como
aminoacidos, separacién de los diastereémeros asi obtenidos, y elimi-
naciéon de los grupos quirales auxiliares en los enantibmeros o diaste-

redmeros puros.

Un medicamento que comprende una cantidad eficaz de por lo menos

un compuesto de la formula | seguin una o mas de las reivindicaciones 1 a 4

2L
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junto con un vehiculo farmacéuticamente adecuado Yy fisiolégicamente tolera-

ble, aditivo y/u otras sustancias activas y auxiliares.

7.- El uso del compuesto de la férmula | seguin una o mas de las reivindi-
caciones 1 a 4, para la produccién de un medicamento para la profilaxis, pre-
vencion secundaria y terapia de todas las enfermedades acompafiadas de

trombosis, embolias, hipercoagulabilidad o cambios fibréticos.

8.- El uso segun la reivindicacion 7, donde la enfermedad es .un infarto
de miocardio, angina de pecho y otros tipos de sindrome coronario agudo,
accidentes cerebrovasculares, enfermedades vasculares periféricas, trombo-
sis de venas profundas, embolia pulmonar, acontecimientos embdlicos o
trombéticos provocados por arritmias cardiacas, acontecimientos cardiovascu-
lares como reestenosis después de una revascularizacion, y angioplastia y
procedimientos similares como implantes de endoprétesis vasculares y opera-
ciones de derivacion vascular, o la reduccion del riesgo de trombosis después
de procedimientos quirtirgicos como en operaciones de articulaciones de rodi-
lla y cadera, o coagulacion intravascular diseminada, septicemia y otros acon-
tecimientos intravasculares que acompafian una inflamacion, aterosclerosis,
diabetes y el sindrome metabdlico y sus secuelas, crecimiento de tumores y
metastasis tumoral, enfermedades de las articulaciones degenerativas e in-
flamatorias como artritis reumatoide y artrosis, trastornos del sistema hemos-

tatico como depositos de fibrina, cambios fibréticos del pulmén como enfer-
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medad pulmonar obstructiva cronica, sindrome de insuficiencia respiratoria de
adultos o depésitos de fibrina en el ojo después de operaciones oculares, o la

prevencién y/o tratamiento de la formacién de cicatrices.
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