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WO 2008/031508 PCT/EP2007/007612 TARTRATE DERIVATIVES FOR

AGULATION FACTOR IXA INHIBITORS The
WO 2lfJ?g%es t(;‘)cer)%vel compounds of the formula | having antlthroﬁ%z/trgz 077007612

activity which, in particular, inhibit blood clotting factor 1Xa, to processes

TARfRA?E'bE??W%\? S E%Fé%egtt&"éet%% %ﬁ%}ﬁ’ﬁe fBlepd glatting is

a process 0 contro 0 stream essen surwva
INHIBHeBEals. The process of clotting and the subsequent dissolution of the
clot after wound healing has taken place commences after vascular
damage and can be 10 divided into four phases: 1. The phase of
The ivesoibonseietientomed comizmtios Ii/thfeﬁvmmﬂaﬁi@m@glauﬂtmbotéc

. dh h t ph Iet act|
SR e L R A U
prep%a%m@tpla@%a%négatmeﬁr&ametﬁm fibrinogen is 15 responsible

here for the crosslinkage of the platelets by means of appropriate surface

Bioodr%ﬁft%%ﬁ I&%%? ntgo o?)ﬂﬁ) Ego%o st o(?;é[ge t! ethe sxﬂ/;vai of

the'd ama e vessel are actlvate s means
mammelivatiba pfcmesslrafteietsng aoththex of hmsgmgetlsmﬂsmef;fa&aclot after

woun LI NALANAAE A0S ARANAIL AR 0SB RIP BR300 be

time, a rane hos serlne IS transpor ki
dividedditte tduhplmenatbrane of the platelets to the outside, on which
complexes of clotting factors can accumulate The platelets accelerate

1.Th5" RQS%%IUQ%&%W?SFJ?F\/@?C 'Z?t-ig’n éfrﬁ’é RN R IESS 100d loss

ttlng comp he massive orma’u rombln whic
in thegdmvegsd altddSidanmpsedo fibrin by cleavage of two small 25 peptides.
Fibrin monomers spontaneously form threadlike strands, from which, after

2. Thé@éﬁfﬁ%@% Ps)’ Lﬂgi %&W bg%&%%%m oigl %Fa?% l%fé’ﬁ%‘&q T&%l? site of

niti ven looser p ate taggre te Is stabilized ibrin networ

the V@aeélawgtglmwaddofmrm meteletlegarabetavd bsmmahcinu@@mss
respoRshil" 1{5’? rﬁwé“&%‘fs@fm@%g%ﬂﬂgnéf&%%t%?‘iﬁé%#ésé%;?gdréér’gn%%

action o ey enzyme 0 ogenous fibrinolysis syst
surfaggasopaptovo BeosleisHes DROT/ERREE GaYieLR uthaltextraedular matrix

of thep@é%@éfgat Way@ﬁutgﬁdf%r a0 ata Bgr{ﬂ 8'9ée%(]%;r UHLSIE AL of the

extrinstc ese pa ways are In |ated mechanlsms
platelpts,ia nhekaeopmasstngeconbetgeaesgive a&matmbrwﬁmm pradbiasf the

activa‘EIBHiBgfﬁ%%qqﬁa@lets. At the same time, a membrane lipid,
phosphatidylserine, is transported from the inside of the membrane of the platelets to
the outside, on which complexes of clotting factors can accumulate. The platelets

accelerate blood clotting by means of this mechanism.

3. The formation of these clotting complexes leads to the massive formation of
thrombin, which converts soluble fibrinogen to fibrin by cleavage of two small
peptides. Fibrin monomers spontaneously form threadlike strands, from which, after
crosslinkage by clotting factor Xlll, a stable protein network forms. The initially even
looser platelet aggregate is stabilized by this fibrin network; platelet aggregates and
fibrin network are the two essential constituents of a thrombus.

4. After wound healing, the thrombus is dissolved by the action of the key enzyme of

the endogenous fibrinolysis system, plasmin.



10

15

20

25

30

this final path of clotting, clotting factor X is activated. The activated factor

X is 5 responsible for the formation of thrombin from the inactive precursor
WO 26r\HP8MIBIB circulating in the blood2The formation of a thrBRAbIR 2e0RE07612
bottom of a vessel wall abnormality without a wound is the result of the

Two AREIASIGRABYYAYaFHRLM, Gl0ky fw_m%_%@rﬁétw&ggt ARiledisS YR ATRAYR Y ng

an injury Is the result of the extrinsic pathway. pathways comprise a

the exéiasiceppiarmgeyndmbes @ﬁﬁmmiﬁﬁ_rwriﬂ&ﬁaé@éi mdéﬁ@vamb@@m&ﬂ‘@ms, but in
the Iagénp Sstifd t@&%%%’@%@ﬂ‘%&?ﬁ%T‘ﬂgl%fﬂﬁffﬁy cl¥itindX S cBlie. In

Xll'and also prekKallikrein, high molecular weight kininogen, calcium

this finghoaidasisbeiinelisiedinariaqiritldtadiveiatindie pativesdidaniaatds
respofIBIL REFHALKER I NN SPRRFASH WRIGNHENINOARR ﬁ&?ﬁgé@tﬂ%bin

bind to a negatively charged surface. This point in time Is nated as

circulgia@ dhthe prase Thrpestirelipeissénioantssl agehesawiopn paayvessel wall
abnorRiENMRRId0e £RRIGRY F?é‘%?@r{ ﬁiﬁﬁﬁ‘lé%{ﬂﬁ%ﬁhic OHBRFaRACt

phase is the conversion of prekallikrein to kallikre in turn o
formatienvases rasrsings. trdtsesdamagn clyaesiRiviids thekeRkitnt the extrinsic

pathwR/IGIR. SR R astiyaiiendsdhaiverrit YAt ZRHRcreasIBR RAVANRRA Are

factor XIl, activation of factor XI occurs; which leads to a release o
knowm @l glalinodaeebslilator. As a result, the ending of the initial phase of
vasoconstriction occurs. Bradykinin is formed from high molecular weight

The iﬁ‘éﬁ%@&?@thmwe‘aﬁ@@%o&&%a %98%@99(/%!?&0@&{%@%@%{ Ld also

Factor [X is a proenzyme, which contains vitamin K-dependent,
prekalliggipokigiufapReaEtweior) Psireganesaimienséonfe aidehesrietiatgs from
platelBgcomes noticeable after binding of Ca2+ to these GLA residues. A

number of the serine proteases of the blood clotting cascade (factors I,

VI, IX and X) contain such vitamin K-de%er]denp GLA residues. Factor IXa
The infgagiePRiBWR X iandiliaied Whaptvate teaibthiokanPlRs praqigdiddainogen

factort¢ SEMRH MRS 8RR Hedarmalian phatenass e planiom Caz+

and the 30 factors Villa, 1Xa and X on the surface of activated platelets.

desigeniebpideeeriiees Phasciiateasyrdrieastiavsibseliaarsnvthe primary
stimuRROSPIRLIGYIREENSHARG PhRsRbalidvinAsitel oRIong her sHEfRERS A fhase is the

exposure of these phospholipids first makes the formation of WO

convesgion) o3 preied ey kpsaliimeiny viictine fenassberridrgassibidactor Xila
hydrofy2e@r)AHdP thix pracessBas e dndinmahat irerpiasfos the t@%pES\Nﬂh

and X. Factor VIl is therefore a cofactor in the clotting cascade. The

increagigaAIBty BieacehiaalPit. fepkiaiion of faatirvill eosu moris hrigagsnde, a
releadi®6F5138YkhRININakameust Aldhregabin. WAR HGrgaseia hgial phase of

vasoconstriction occurs. Bradykinin is formed from high molecular weight kininogen,

In the presence of Calt ions, factor Xla activates factor IX. Factor IX is a

proenzyme, which contains vitamin K-dependent, y-carboxyglutamic acid (GLA)

residues. The serine protease activity becomes noticeable after binding of Ca2* to
these GLA residues. A number of the serine proteases of the blood clotting cascade
(factors 11, VI, IX and X) contain such vitamin K-dependent GLA residues. Factor IXa

cleaves factor X and leads to activation to factor Xa. The prerequisite for the

formation of factor IXa is the formation of a tenase complex from Ca2* and the
factors Vllla, 1Xa and X on the surface of activated platelets. One of the reactions of
activated platelets is the presentation of phosphatidylserine and phosphatidylinositol

along the surfaces. The exposure of these phospholipids first makes the formation of
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5 concentration of thrombin, factor Villa is finally cleaved further and
inactivated by thrombin. This dual activity of thrombin in relation to factor
WO 20081828809 a self- restriction of ten&se complex formation Bad/EROE 4007612

limitation of blood clotting. The extrinsic pathway requires a tissue factor

o A A TaLter (185 bl S MR8 10 e oo anl

receptpefRitbrifstamtxa. Ak kohasiex Vit s dnereforeng safastovin Has elesting
cascaa\éb%*ﬁ%t%%ﬁe@ﬁm%ﬁ«a@arﬁW\Qaé%f&mz%faﬁ%lérwm@ec%ﬁli%ﬁ by

means of the intrinsic pathway and the extrinsic pathway. The activation

recepl¥fieee peNy gncr@,'_raméhﬁmwhﬂﬁthmmbmtmtbmqmtﬁao |
conce‘ﬁ%‘f{Wﬁﬂﬁ?&WﬁHP%Bﬂcoql%ﬁ'f’agislfﬁwgrﬁ?@éE{?emiﬁ%m?ﬁﬁﬂ&fﬁﬁéﬁ by
philia B, whi

blood clotting. Defects In factor 1Xa lead to hemo e increased

thro méﬁncﬂﬁm&@@@_ﬁv&mf t_b(r@mtﬂmérbr@wimm&@t@igﬂiﬁmgﬁ@@r@@b‘ed
restricfg@ﬁ gf%ﬁé@@%ﬁf&%%é%ﬁl FRNLAC e Rtk YR lo'd@%ﬁtfé‘gé

003; 1: 28-32). The regulation of tactor 1Xa activity can reduce thro

forma_tion in animal m_odels (Feuerstein GZ, etal., Thr_omb Haemost.
The extosigpatiuady peonires)atiss wdfapturds benik deriingdaciocdndingltoviil, 1X

and XING IAeOLon &g §HE§QI?Jﬁh?yPEH%'ibé'ﬁlgE%&Qrfgfm%ﬁ%%%%tes with the

administration to humans who suffer from diseases accompany

clottinghferipoY¥dsaeehthsiitatier iy petvededl dbitgomilrstd daageésiotting faater VI
has th§ %Q%@fﬁfa‘fﬁﬁ&@%‘@r@'ﬁ?%i% and are suitable both for acute and

25 for long-term therapy. The invention therefore relates to a compound of
_the formula | R4 O-R5 0 R3"~~~I ~N/R1 (I) 0 O-R6 R2 WO 2008/031508
Clottingdestor Poen/be 7ty adedi oy BIPsks«didepatitnRtpebivey aombsuaytrinsic

pathwl {MEO BRI G Y ORRBIYRES O tHe SE I RS PoatoraHf @B R bhetween

physiologica& tolerable salt of the compound of the formula I, where R1
the twig pythiveys f jastiation aftigiting a basic nitrogen-containing group and
in 5 which aryl is unsubstituted or mono-, di- or trisubstituted by T, 2)

Factor (53 fdL LANRPRIKARE rdle WIS S B B HAS CMMOAE TOQRINIRG HQY R,

and in which cycloalkyl is unsubstituted or"mono-, di- or trisubstituted by
hemophilia B, while increased concentrations of factor IXa in the blood lead to a
significan’dy increased risk of thrombaosis formation (Weltermann A, et al., J Thromb
Haemost. 2003; 1: 28-32). The regulation of factor [Xa activity can reduce thrombus
formation in animal models (Feuerstein GZ, et al., Thromb Haemost. 1899; 82: 1443-

1445),

The compounds of the formula | according to the invention are suitable for
prophylactic and for therapeutic administration to humans who suffer from diseases
which accompany thromboses, embolisms, hypercoagulability or fibrotic changes.
They can be employed for secondary prevention and are suitable both for acute and

for long-term therapy.

The invention therefore relates to a compound of the formula |
R4 O-R5 O

\
r3—N LY (N

N\
0 0-R6 R2
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3) a four- to fifteen-membered Het-Z, in which Z is a basic nitrogen- 10
containing group and in which Het is unsubstituted or additionally mono-,

WO 28080 iailsstituted by T, R2 and R4 4ire identical or differe®@hEP2007/007612
independently of one another are a hydrogen atom or-(C1-C4)-alkyl, R3

is. 1) ACO:CAalkylene-(Co-C14)-arvl, in which any | nued.ar 1
il SR R G AL DR T 1 o
thesednguBdttatadration@mnet/odia physslbgiceity ddgrab®) salt of the compound of

the foméq%%}élene-(C6-C14)-aryI-Q-(C6-C14)-aryI, in which the two aryls
in each case independently of one another are unsubstituted or 20
R1 is nfono-, diCer@riabnitatadrowiTich) is a basic nitrogen-containing group and in

-(CO-C4)-alkylene-(C6-C14)-aryl-Q-(C3-C12)-cycloalkyl, in which aryl
ad oy BRI bS5 REIARPof G B SHEs et By T

uppubsti@gdNepcodlkybZtriaubsisN by Badk nitrogen-containing group
-(CO-C4)-alkylene-(C6-C14)-aryl-Q-Het, in which aryl and Het in each 25
case inddpkiteRiEN ot sHealnbisdmsebshsisstinitawopmdner, iswpstituted
trisubstiggqq by T, 6) -(CO-C4)-alkylene-Het-Q-(C6-C14)-aryl, in which

aryl and Het'in each case independently of one another are unsubstituted

o? mond®, fakrofotfisapsttuesebeyer, beBd. in-reict 4) ialryhasicitaganet,

in whichsihiadpithb eh6a%5a1a 1A 6i5hh FAsSINARRNGRINAG aleaRARy

are unsubstituted or mono-, di- or trisubstituted by T, WO 2008/031508°5
PCT/EPPO0PIOGTEARtrouBsiEtog Bt bond, -(C1-C4)-alkylene, -NH-,

R2 ardR% hre Db o gt & a RradpSnbidtlP 88 Bng) aotn&oaralkyl, in
which alkyl is unsubstituted or independently mono, 5 di- or trisubstituted
by -(C1 Sy PRRHRN, CR-EOFOraYLN-C(O)- (C 1-C4)-alkyl, 3)

R3 is '(ﬁ1'C3)(8‘596‘36'-‘%/1%%é%éggé){g}i%'%?":‘P( lwg?chOaHryE is unsubstituted or

mono-, di- or trisubstituted by T,

2) -(Cp-Cq4)-alkylene-Het, in which Het is unsubstituted or mono-, di- or
trisubstituted by T,

3) -(Cp-Cy4)-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,

4) -(Cp-C4)-alkylene-(Cg-C14)-aryl-Q-(C3-C12)-cycloalkyl, in which aryl
and cycloalkyl in each case independently of one another are
unsubstituted or mono-, di- or trisubstituted by T,

5) -(Cp-Cy)-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,

6) -(Cp-Cy4)-alkylene-Het-Q-(Cg-C14)-aryl, in which aryl and Het in each
case independently of one another are unsubstituted or mono-, di- or
trisubstituted by T, or

7) -(Cp-Cyq)-alkylene-Het-Q-Het, in which the two Het radicals in each
case independently of one another are unsubstituted or mono-, di- or
frisubstituted by T,
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10 6) -O-(C1-C4)-alkyl, 7)-O-(C1-C3)-fluoroalkyl, 8) -NO2, 9) -CN, 10)

-N(R10)

(R11), in which R10 and R11 independently of one another are

WO 206% Biytlb68en atom, -(C3-C8)-cycloalkyl, halogen or-(C1-CBEHKyLRANL)/ 007612

-C(0)-N

H-R10, 12) -NH-C(0)-R10, 13)-NH-SO2-R10, 14)

Qs o AR el 2 A A e A ARG R D ke

or differestjynq)m@pendently of one another are a 25 hydrogen atom,

-C(0)-R
Tis -(©1-c6

Ll%fher r

T/EP

12, -C(0)-0-R12, -C(O)-NH-R12 or -(C1-C4)-alkyl, where R12 is
halrgen(C3-C8)-cycloalkyl, -(C6-C14)-aryl or Het. The invention

Sele 16,2 ORI AL RTHAL MO 200850 Bty mono,

| stereoisomeric torms of the compou

the formgileok amsliostiixtdes, of Ghese)fanmaiatiany- @ Eadidra -N-C(0)-
physiologically tolerable salt of the compound of the formula I, where R1

is 1) -(CB-@1H)

JaiyE, where aryl is selected from the group consisting of

5.phenyl and thyl, apd,in which aryl is unsubstituted or mono-, di- or
tri ubstif@ﬁ@?’oﬁﬁg%oégsyiamino, aminomethylene, amidino, guanidino,
a,;ef":tidinyd(j%yg 5@'@45@' ridinyl, pyridinyl or aminopyridinyl, or 2) a four-

to fifteen-membered Het-Z, where Het is selected from the 10 group
cbhsistin®@!df acridinyl, azepinyl, azetidinyl, benzimidazolinyl,

bepnzimidazelyl,en ranyl, benzothiofuranyl, benzothiophenyl,
mehzoxaoNT bSHLGIR

ehzoxazo

zolyl, benzotriazolyl, benzotetrazolyl,

bepzisox@zml,mgpﬂmnglyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
beta-carbolinyl, quinazolinyl, quinolinyl, quinolizinyl, 4H-quinolizinyl,

8)
9)
10)

11)
12)
13)

14)
15).
16)
17)
18)
R5 and R6

Ri2is

The invention

-NO»,

-CN,

-N(R10)}(R11), in which R10 and R11 independently of one another are
a hydrogen atom, -(C3-Cg}-cycloalkyl, halogen or -{C4-Cg)-alkyl,
-C(O)-NH-R10,

-NH-C(0)-R10,

-NH-S09-R10,

-509-(C1-Cyq)-alkyl,

-S09-NH-R10,

-S02-(C1-Cg)-fluoroalkyl,

-S-(C4-Cyg)-atkyl or

-S-(C1-Ca)-fluoroalky,

are identical or different and independently of one another are a
hydrogen atom, -C(O}-R12, -C(0)-O-R12, -C(O)-NH-R12 or
~(C1-Cyq)-alkyl, where

-(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl, -(Cg-C14)-aryl or Het.

further relates to a compound of the formula |
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15 quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, cinnolinyl, deca-
hydroquinolinyl, dibenzofuranyl, dibenzothiophenyl, dihydrofuran[2,3-
WO Bteteahytiofuranyl, dinydrofuranyl, dioxolyl, dioxanyl, diox&lenytP2B07 /0074612
6H-1,5,2- dithiazinyl furanyl, furazanyl imidazolidinyl, imidazolinyl,

and/o'lmcalﬁ%%g %QM ' ilﬁ;ggdﬁ@ f.ﬂg c% zﬂ}r PQRM lmy)ftures of

enzo urany |soqumollny ISOC omanyl, Isoin ISOINAo
theseisointoiy| aivpthigzolidilip, 2-idythiizoicslyitotbiabis\daisoxdzelghmpound of

[ I 2 isoxazolinyl, morpholinyl, naphthyridinyl,
the focl?(ﬁé y%rkglﬂs.%qumollnyl oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4- oxadiazolyl,

R1 is 1,D)5-oxdfigZ0ohd. ) B3z xetaeatyy] ixseidiciey|froxatotyjres prazsiisting of

oxothiolanyl, phen nthridinyl, phenanthrenyl henanthrolln henazinyl, i
ohenoth A1 LRI TSNS RTG DRHARA AHSCPEATgRe o

piperid:rwﬂsmlflmmd ng(hd m/@ra(hlnwrdaﬁwgml ?ﬁ'ﬂm(;dngmﬁp:my'
pyrazoly azin ridooxazo ridoimj az yl, pyridothiazolyl,
bR R AR R e

2H- pyrr@yﬁ;mwi&lngﬁmhydrofuranyl tetrahydrmsoquinolinyl,
tetsahydro uinalin ];gﬁtetrahydropyrl inyl, 6H-1,2 5-thiadaziny

1) 3-thiddRY61{2, "9 -TREBREG)! %W%&Ekﬂyﬁf%@fﬁ%ﬁﬁ%mt?

thIanthregmu;ﬂm@ns\ubn@@z@ﬁﬂdthg&nyhdbiﬁyplﬁﬂéﬂamw Baieriesiyazoljhy!,
thlenopyrl &O /031508 7 P /EP 007/00761 thle%°§§HOI I(
thuenoth%% BREA 3gn SRR f'H§? Uiy PEAGO y

1,2,3- trla)mizbﬂaioﬂytrlaéﬂla(htmé’z&}‘,ﬂL&Z@Moﬂnéz%lm&%ﬁzb@@txammny'
S % 2 B BT iy
independetﬁlsc@fumneﬁnqd;ﬁmmmﬁd hydiragieryiatprnotiz(G1-E4)alkybliRByl,
M A e L RO R Sk b
-(CO- C%;mkymmea(ﬁ@t-mww@a@ﬁ Gibdraoyhidphdrieh theviavofliani2,3-
A R N o R . 21,
mono-, diHet BiQuthisititatad/py¥uradyl, furazanyl imidazolidinyl, imidazolinyl,
B S R S M e S T M) o e SISV R
iscbenzofuranyl, isoquinolinyl, isochromanyi, isoindazolyl, isoindolinyl,
iscindolyt, 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, pyrazolidinyi, pyrazolinyl, pyrazolyl, pyridazinyi,
pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridothiophenyi,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyi,
tetrahydropyridinyl, 6H-1,2,5-thiadazinyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4~-thiadiazoiyi, thianthrenyl, thiazinyl,

thiazolyl, thienyl, thiencimidazolyl, thienooxazolyl, thienopyridinyl,
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as defined above and cycloalkyl is unsubstituted or mono-, di- or 15
trisubstituted by T, or 4) -(CO-C4)-alkylene-(C6-C14)-aryl-Q-Het, in which

WO 28p#/853d $9& are as defined above ahd in each case indepERddRt eI DINE7612

another are unsubstituted or mono-, di- or trisubstituted by T, Q is a

| (C1-Ca) NG 1-GA)-alkyde-ar <0- i
ol RS D UGB i
indepentiepglyratythdriagdingr frigubstianeliby .4@1r@aphhiotaalkiriazolyl, 1,3,4-
-N-C(O) NCOACH :CA)-alkyl 3)2(G1-C3): Iyl o
-(cs-cag%gg% et %E}aé’i@ﬁc 451%?&33/@%%%%& O'%%QO o
-O-(C1-CBuhsbrelgidyby 8)anba, Boidh ON as0jefiied effReL), in which

R2 arld R8¢k Richt

e R e T Yot =

PCT/EPRobnoerT etomid) {COGaHRYO, 12) -NH-C(0)-R10, 13)

3is ggzigﬁg@%@%@g@é%&@ég@ﬁﬁﬁ%?ﬁfﬁ?ISR %(s) ’dle??ned above and

-S-(CL-GRniysemiiiddRn MRS AlelopripR LI erpRt and

independently of one another are a 10 hydrogen atom, -C(O)-R12,

-€{0)-O= IR CO@NAR (260 1O BTNl whremh dnigvhich the two

R GG A D e

a compaunmtiofthehforsealadaperioeally of one another are unsubstituted or
mono-, di- or trisubstituted by T,

3) -(Co-Cyg)-alkylene-(Cg-Cq4)-aryl-Q-(C3-C10)-cycloalkyl, in which aryl is
as defined above and cycloalkyl is unsubstituted or mono-, di- or
trisubstituted by T, or

4) -(Cp-C4)-alkylene-(Cg-C14)-aryl-Q-Het, in which aryl and Het are as
defined above and in each case independently of one another are

unsubstituted or mono-, di- or trisubstituted by T,

Q is a covalent bond, -(C1-Cyq)-alkylene, -NH-, -N((C1-Cy4)-alkyh}- or -O-,

1) halogen,

2) -(C1-Cg)-alkyl, in which alkyl is unsubstituted or independently mono-,
di- or trisubstituted by ~(C4-C3)-fluoroalkyl, -N-C(O)-OH or
-N-C(O)-{(C1-C4)-alkyl,

3) -(C1-Ca)-fluoroalkyl,

4) -(C3-Cg)-cycloatkyl,

5) -OH,

6) -0-(C4-Cy)-alkyl,

7} ~0-(C4-C3)-fluoroalkyl,

8} -NO2,

9} -CN,

10)  -N(R10)}R11}, in which R10 and R11 independently of one another are
a hydrogen atom, -(C3-Cg)-cycloalkyl, halogen or -{C1-Cg)-alkyt,
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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

WO 260608U%aDf the formula |, where R is carbamimidoylphe®§lT/EP2007 /007612
(benzamidino), aminomethylphenyl or Het-Z, where Het 20 is selected
from the jsting of benzimidazolyl and isoquinolinyl, and in
wﬁ@h Z“ig %?‘r}%gé??aﬁhidino, R2 and R4 in each case are a hydrogen
al@h, RINEIGEheRyi0in which phenyl is unsubstituted or mono- or
dispbstituted oy T -phenyl-Q-phenyl, in which the two phenyl radicals
inl'sgllch (ﬁgg%gnﬁigéndently of one another are unsubstituted or mono-
o1 4qisubstiuigd pCh)Aphenyl-Q-(C3-C6)-cycloalkyl, in which phenyl and
cycloalkyl in each case independently of one another are unsubstituted or
mdéno- orSigubtitdidd by T, or 30 4) phenyl-Q-Het-2, in which Het-2 is

selected from the group consisting of quinolinyl, quinoxalinyl, furanyl,
ini%lyl, i’s%%@i‘r&gﬁfﬁ%ﬁé%%?ﬁﬁ%’ isoxazolyl, oxadiazolyl, piperidinyl,
pyp?zolwg%@igu@z@_;gi@ygmidinyl, _W_O_ 2008/031508 9 _ _
PCT/EP2007/007612 pyridyl, pyrimidinyl, pyrrolyl, thiadiazolyl, thiazolyl,

tHighyl, Highibp@uibaotiiehothiophenyl and in which phenyl and Het-2
in each case independen%\é of one another are unsubstituted or mono- or

RS angidiBstiftiedisytica o5 dieeenhrad Buleperdeptiyqierspratter, aras)

F, Clor ﬁ%yd?agé%@ﬂa;atjk@)mwsc@mtﬂwwsag NIRRT 2 or
independently mono- or disubstituted by -CF3 or -N-C(O)-CH3, 3) -CF3,
10 4) -oeteufaliR Y8'8-CF3, 6) -NO2, 7) -N(R1 0)(R1 1), in which

RO L CAY AN BT B S R R e HAch LALe e and i whih

hydrogeargitemd Het are as defined above.

‘The invention furthermore relates to a compound of the formula | and/or all

sterecisomeric 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 carbamimidoylphenyl (benzamidino), aminomethylphenyl 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 in each case are a hydrogen atom,

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

3) phenyl-Q-(C3-Cg)-cycloalkyl, in which phenyl and cycloalkyl in each
case independently of one another are unsubstituted or mono- or
disubstituted by T, or

4) phenyl-Q-Het-2, in which Het-2 is selected from the group consisting of
quinolinyl, quinoxalinyl, furanyl, indolyl, isoquinolinyl, iscthiazolyl,

isoxazolyl, oxadiazolyl, piperidinyl, pyrazolyl, pyridazinyl, pyrimidinyl,
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A further subject of the invention are compounds of the formula | from the
group consisting of (2R,
WO 28R§M158mMinoisoquinolin-6-yl)-2,3-8ihydroxy-N'-p-tolyl 20 katfdEapidy,/ 007412

(2R,
:(SZRQ'N %;%“&%%%M%J“ﬁ%fy? ma%f%zo]%d%xe}/zo'\lyp g rtﬁ{%WC'JdpeyrroEyl

3R)-N-(Zathiapadiicpdverivhiatad of S¢RIBING e oyCloite kidpRenydp 2t Bedibey dr

oxy- tart [
(2R,3R)- Fﬁﬁ%gﬁﬁ%gme?hﬁ%%en%hf " ar%yarscyxtilsmme?o yrlsq]%gl%amlde
25 disubstituted by T,
Qis gFRQ’SR)A\IC%&%m%mIdWZ eWPC%‘IS dlglyd(rj)xy N'-p-tolylsuccinamide,
Tis 35\’) -N-(Zaglipe3H-benzimidazol-5-yl)-N'-(4-fluorophenyl)-2,3-dihydroxy-
taraml

SRN. (2?%%53@4%19.mmﬂz@'@wrmumem%ﬁ%ﬁm nsleRaieRdymono-

taftafa%% %Rt
3R)-N-(2- arrlnno 3H- b%dntzjr\r/mdggo?% !)\/[I)Cég)d%yaroxy N'-phenyltartaramide

, PR, CF3,
BR) N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-(4-nitrophenyl)-
télr}ararm@e(@\v@@@é‘mblsos 10 PCT/EP2007/007612 (2R,
3R)-N-(2;amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-(4-isopropylpheny
)- tartarami e,?’(ZR,
35{))-N-(2m§no-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-(4-piperidin-1-y|-
phenyl)tartaramide or 5 (2R,
3R)-N-(2MRHOHE8H-be mziwfitkiz R 18- wne Bdiipdepgrisitiypbboosypimhyr are

)- tartarami ggﬁr%éb%tgwng; él)sca\fj(/?%fskgﬁé aé? 1-C6)-alkyl" is understood

as meanin arbon ra on chain is straight-chain or
bganchedsang Conrfains 1 to 4 or 1to 10 6 carbon atoms, for example
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tertiary butyl, pentyl,
RS aﬂgo%’éhﬁwa%b%@?ﬁwFﬁ@(ﬁ)b{@@@ﬁr@ﬂmlbutane or neohexyl. The term
"-(CO-C4)-alkylene" is understood as meaning hydrocarbon radicals
whose carbon chain is straight-chain or branched and contains 1 to 4

A TurtBafsoriaeme thrlexaniiag arfeasyTmndryméiRe fropylenelrasmppshspgrons
consgm@ﬁ'ﬁzgerm M@ge gmﬁr&@ qé%ewﬁv@gg - SOMVEYEREN IS aqQpalent

(C1-C4)-alkylene" is und rsfood ds meaning
tartargfpidécarbon radicals whose carbon chain is straight-chain or branched

(2R, FAN¢QDIBIR L ot Béﬁ%ﬂi@é%@% f@ 29’894? —gﬁt&ﬁ%ﬁémmtde

ethylene (-CH2-CH2-), propylene CH2-CH2-),
(2R, 315%)5&%@\@!%%%@%&%@%]%&4 cyc!ohexylphenyl )-2,3-dihydroxy-

tartaramide,
(2R,3R)-N-(4-aminomethyiphenyl)-2,3-dihydroxy-N"-p-tolylsuccinamide;
(2R,3R)-N-(4-carbamimidoylphenyl)-2,3-dihydroxy-N'-p-tolylsuccinamide,

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-y1}-N'-(4-fluorophenyi)-2,3-dihydroxy-
tartaramide,

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yi)-N'-(4-chloropheny!)-2,3-dihydroxy-
tartaramide,

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-y1)-2,3-dihydroxy-N'-phenyltartaramide,
(2R, 3R)-N-(2-amino-3H-benzimidazol-5-y1}-2,3-dihydroxy-N'-(4-nitrophenyl)-

tartaramide,



10

15

20

25

30

20 The term "-(C3-C12)-cycloalkyl" is understood as meaning rings of 3 to
12 carbon atoms such as compounds which are derived from monocycles

WO 2Aagitip BoB8 carbon atoms in the riy such as cyclopropaié;T/EP2007/007612
cyclobutane, cyclopentane, cyclohexane, cycloheptane or cyclooctane,

(2R, ﬁﬁlﬁ%ﬂﬁgwﬂi@éﬂé@ﬁi%%ﬂﬁ- all?if}@-lg {ﬁl —ﬁnﬁrisop&%pylphenyl >

oindene, decahydronaphthalene, decahydroazulene,
tartaraiméddydrobenzocycloheptene or dodecahydroheptalene or from the

2R, S A s e
phenisrtisTidgartane. The term "-(C3-C6)-cycloalkyl" or

n _ _ n: . . . | .
R, e A R RPN B ey

tartaraimifisuch as cyclopropane, cyclobutane, cyclopentane, cyclohexane,
cyclo- heptane or cyclooctane. WO 2008/031508 11 PCT/EP2007/007612
The term "-(C6-C14)-aryl" is understood as meaning aromatic

The teryalf¢Caran-allidaly Hevirges-akid tarbstesttomd astheeening hydrocarbon

. -(C6-C14)-Aryl radjcals are, for example, phenyl, naphthyl, for example
radicalS YRR LML HFOR, Bl POF ROBTBAY PR SPACh AR o & or 1 0
6 cartfﬁrtmumephgrmtgmﬁ@m@ﬂwpr@tﬂwmﬁrapw rastigaisp\d, taeyiersobiayr-tsrtiary-

ifteen-membered Het" or "Het" is understoo eaning ring systemns
DUty RETHY PP T8 KarBERPs AN ate BREBABIGHE Lo e 1 o
“-(Co-S)plramyleneitstiediorstoedaetheramnakmyhisteonen tadidareaiosdeurarbon

identical or different heteroatoms from the\;%rou consisting of oxygen,

chain fed g drediain s i apsh a8 et Gerisdrsivi et RRB AR EaipphRxaBipie
methyRPRE BN RYRICHIS SR Hee i%@ﬁ?ﬁ?ﬂ%%!ﬁéqggmé RERPIBYly AR rtiary-

benzimidazolinyl, penmmidazol%/ , benzofuranyl, benzothiofuranyl,

butylefen zdatopkuianehin2SRVRIANT BeRgothig Ay béhadtizalkylene” is
benzotetrazolyl. benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH- . .

nder B N S R S X aigtrhain

or bragichegimoti zZingkaiusnbxakhgsrgomattidisyfockamaiyl nosttoyiere/(-CHo-),
cinnolinyl, deca- 15 hydroquinolinyl, dibenzofuranyl, dibenzothiophenyl,
ethyfe&ﬁﬁa@éﬁr&iﬂ@éatﬂrwé@%ﬁoﬁlﬁa-%an%}daﬁu@wylrpaaéﬁsw,'WMWQ
i - -1.5,2- dithiazinyl, furanyl, furazanyl, imidazolidinyl,
bmyfaﬁ’n%ﬁ%ﬁ%%%@zo%l, 1H-indazolyl, indolinyl, indolizinyl, indolyl,
The tgRrvin(lopACispheyeiotiiatyls isodamsivylassoutaomgringisoiddazdB/harbon
isoindolinyl, isoindolyl, isothiazolidinyl, 2-isothiazolinyl, isothiazolyl, 20
atomg B/ CIEBRIVBRGMN Sl ebx Se8iH, TFRERIREMAAYHESHEAYIRGR fo 8 carbon
atomoetahydieiseguinginycomdinnely ol Buexadiaamidpbdhexagingablane,

cyc!ohlégz)’cg_ne or cyclooctane, which are derived from the bicycles
bicyclo[4.2.0]octane, octahydroindene, decahydronaphthalene, decahydroazulene,
decahydrobenzocycloheptene or dodecahydroheptalene or from the bridged cycles
such as spiro[2.5]octane, spiro[3.4]octane, spiro[3.5]nonane, bicyclo[3.1.1]heptane,
bicyclo[2.2.1]heptane or bicyclo[2.2.2]octane.

The term “(C3-Cg)-cycloalky!” or “-(C3-Cg)-cycloalkyl” is understood as meaning

radicals which are derived from monocycies having 3 to 8 or 3 to 8 carbon atoms in
the ring such as cyclopropane, cyclobutane, cyclopentane, cyclohexane, cyclo-

heptane or cyclooctane.
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oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl,
oxothiolanyl, phenanthridinyl, phenanthrenyl, phenanthrolinyl, phenazinyl,
WO 2008n0otniinyl, phenoxathiinyl, phehbxazinyl, phthalazinyl Riipér&2ivng,/ 007612
piperidinyl, pteridinyl, purinyl, 25 pyranyl, pyrazinyl, pyrazolidinyl,
azohn y idazi [ lyl idoimi | ,
e Bt B A S TR oAl IHABE o racticas
having)1ielimg catbmiymelvhsi by riteiralo/soly A tesmbumraisoasinslimble,
tetrahydroquinolinyl, tetrahydropyridinyl, 6H-1,2,5-thiadazinyl,
phenyl, naphiadidesipkampia-thizanhioy 2trashifiddre sy orlsariaiabeiphthy!

o AR B
The terentauiophéfge thioaohstieldnyetmepiieinys wsarsioadoas-maaoipy ring
systeﬂ'rg il ??J%Qé% ]i@csaF[;%oJ%rFISS Friazoly Sfe)éz%'ﬁ?}grﬁlée?\gﬁo or tt? eF, {isng

2008/0?3 08 12" PCT/EP2007/007612 The term " uoroalky
systetisderstmsiasstmenniagethriraatyiomdvahphnelyivwiidhregeer iy idetitian! or
_ SETS . tollom il i
it A M g oy
replace He Gispective 2a0r3) atwpsc Bramrsof Hiese-OHMpsgHenGRseshe
radica@'é%rfang,%égémﬁ,%—&?dE@%zr{ﬁldaz%'n@hﬁﬁénz%aa%%“FZ’

“CH2-CH2-CH2F, -CH2-CF2-CF3, -CH2-CF2-CHF2, -CH2-CF2:CH2F,
benzatyramyd HereprthichangHbeceathiogharyC BereerzzolgHretrehizralvl,
benm%%gﬁB&Eb’i%w%ﬁ%%%ﬁzo IR GRS FeShafolir %aH-

-CHF-CF2-CHZF, -CFzYCHE-c:Fs, -CF2-CHF-CHF2, -CF2-CHF-CHZ2F, 10
carbazolyb-epibotimd, hetpearmiowi-guicszaipmh eingG rpigeiziopa 4H-

quinotiziigr Jean&IAmAT dalrdibfE o haRyeTER SO iSRG SRR as

meaning fluorine; chlorine, bromine or iodine; fluorine, chlorine or

hydrogiingiieyis firasreyranpadibenzehionhen pidniefamaiRarla basic
tetrah&@rr%ﬁ%ﬁﬂ[‘@ﬂ%ﬁﬂﬁ%ﬂ;l,i%wi@?fﬁt@i%ma%}éﬁ%ﬁ@ﬁi?ﬂ? iR yvhere

. the conjugated acid of this group has a pKa' of apprgxi.matelly 5 to 15!
dithiaginyimisleanyt thiseBasy KRG dFstipyhrimifagely!, 1H-indazolyl,

Endoiiﬁ'ﬂ‘,iWB%W)L‘EWﬁc_icﬂW,i@Pﬁyﬁ@_%‘fﬁ’l@@%@%@é‘ﬁﬂiq%@ﬁ%ﬂﬁ{k}msochromanyl,
__pyrrolidinyl, piperidinyl, pyridiny or_aml_nqpyndlr]yi. Functional groups of
isoinGpeOintelfREHATEY L RN Wx ATRENABRANIE Jr SdrsEiAZsibufsisoibiegale
isoxafORKRS SIS IRIrSHIBhIR REOKIEHN CEPHRGH KRR ISHIHPIRESYe groups for

amino functions are, for example, the t-butoxycarbonyl; the
Octahwamﬁﬁw\@&lﬁbﬁyﬁxwww,1@?,ﬁT@%ﬁ@iﬁépwsﬂ,ar’é@&ﬁd@g@&dpi 2,5~
oxadiSsigPle BrelseuegpPeardiBiny, oxazolyl, oxazolidinyl, oxothiolanyl,
phenanthridinyl, phenanthrenyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl,
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyridoimidazolyl, pyridothiazoiyl, pyridothiophenyl, pyridyl, pyrimidinyl, pyrrolidinyi,
pyrrolinyl, 2H-pyrrolyl, pyrrolyi, tetrahydrofuranyl, tetrahydroisoquinofinyl,
tetrahydroquinolinyl, tetrahydropyridinyl, 6H-1,2,5-thiadazinyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3 ,4-thiadiazolyl, thianthrenyl, thiazinyl,
thiazolyl, thienyl, thienoimidazolyl, thienooxazolyl, thienopyridinyl, thienopyrrolyl,
thienothiazolyl, thienothiophenyl, thiomorpholinyl, thiopyranyi, triazinyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3 ,4-triazolyl or xanthenyl.
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carboxyl function are, for example, alkyl, aryl or arylalkyl esters. Protective
groups can be introduced and removed by techniques which are

WO 20f/kaddiBor described 25 here (sé&€ Green, T.W., Wutz, PGIMFE2007/007612
Protective Groups in Organic Synthesis (1991), 2nd Ed.,

o LSOO e B T U090
fluorirgiepalGuehimaskat s o petnsts, asceraintple, omulpd folibwhisfadatals

ex le, the funct | groups of icals.U, V. W can gptionally
-CF3.ar é’mé& ,’ca&rgﬁ)‘ggoga‘ﬁ%ou{jﬁg]p%ﬁda’drytﬁ&ﬁé@é@%rné?ﬁ? 3.
-CHo RYaEmacelngically, petive- ortienalls s eqn Et‘%@;%%r%“i@' ffatepto
2marﬁ21als nget boIizatign to'the pharmacdiogicaffy acfive c% (g@mdsCFS’
-CHo-&lid6rdRti g tHeHpVERIIC NYE, 2aDI8/OBTHSHTE] PCTHR R0 70MH$12
The compounds accordinggto the invention can be prepared by

-CHo-frdlirb6ih » pretlesSdwot Baeordinig-fofiadcesses-feriea ket The

[ tion fur to far pr ion of the

CH TS S e e [ 1T b1 S B Geieoment e B e

-CHF corp@iEf theifommWad & andiorgf physiplogicaiiy Ioferablasalt of
the compound of the formula'l, which comprises preparing the compound

-CH F&E@@ﬁﬁﬁ;la@ﬁgc@ﬂﬁw@@Seﬁ&n&HF@h@e LIipI0E-CHYB 0" R2
CF 2 BRGTB O R 3 A (2) 1 i BB 2B GG R R2 RS

-CF,RERE &rR@ﬁ%Bﬁ%Q@%t_N-Ri-BOC N N H R1 BOO BOO N’ X R1
R3“OH RS IXIVNR3, ¥ -N 0 0-R6 0 O R2 H+ 0 0, R2

The term “halogen” is understood as meaning fluorine, chlorine, bromine or iodine;
fluorine, chlorine or bromine is preferred, in particular chlorine or bromine.

The term “a basic nitrogen-containing group” is understood as meaning radicals
where the conjugated acid of this group has a pKa of approximately 5 to 15.
Examples of this basic nitrogen-containing group are amino, aminomethylene,
amidino (carbamimidoyl), guanidino, azetidinyl, pyrrolidinyl, piperidinyl, pyridinyl or
aminopyridinyl.

Functional groups of the intermediates used, for example amino or carboxyl groups,
can be masked here by suitable protective groups. Suitable protective groups for
amino functions are, for example, the t-butoxycarbonyl, the benzyloxycarbonyl,
phthalolyl, or the trityl or tosyl protective group. Suitable protective groups for the
carboxyl function are, for example, alkyl, aryl or arylalkyl esters. Protective groups
can be introduced and removed by techniques which are well-known or described
here (see Green, TW., Wutz, P.G.M., Protective Groups in Organic Synthesis
(1991), 2nd Ed., Wiley-Interscience, or Kocienski, P., Protecting Groups (1994),
Thieme). The term protective group can also include polymer-bound protective
groups. Such masked compounds according to formula (1), in which, for example, the
functional groups of the radicals U, V, X or W can optionally also be masked, can,
although optionally themselves not pharmacologically active, optionally be converted
after administration to mammals by metabolization to the pharmacologically active

compounds according to the invention.
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c R6 R5 (IV) (V) (I) 10 The radicals R1, R2, R3 and R4 used in Scheme 1

have the same meaning as those in the compound of the formula I; BOC
WO 280B£0p1GEEtive group butoxycarboriyd. In a process step APCT/EP2007 /007612

diacetyl-L-tartaric anhydride (compound of the formula 1) is dissolved in a

c D furan
The C%% pf/ér%o dmﬁ@§%@é%@w§faﬂn%£o Igldl’: %?1 r%?gt%éagnégavr\{é reag)tvé’cq with
proceamtabmmérdmmh)qﬁmmmmﬂéé)hléneto give the correspondlng
I I itahl I

The s e TR N e B REHR B formpouna
of the(foEt®)lor! &mﬁmmﬁ/&mﬁmepwmn@"@f@mmlm emmedurndtbétheﬁosmplsj

s R 1 SSahas e ket o o SRS

compuosapletendthirg $bitaisimpmingd of the formula Nw@blmwaehergwé the
Schel%%rr.pspondmg diamide (VI). For this, as described above, a customary
coupling reagent such as TOTU, PyBrop, PyBop, HATU or EDC and a
o, Suitable base such as aming \Qg&es such as Hunig's Base, NEt3 or DMAP
/U\ are u;ég WO 20@68/031508 14\PCT/EP2007/087612 Aftersie vabof
pro ctive groupg stich as the Boc grotective gkolpb & NR(GRQL ingr+ -soc
rd methqds stich &8 u Ing TFA®CH2CI2 and removal of the acelyl
gr%ups by basic hydrolysis, for ex le using NaOH at room temperature
(RT)y the target compounds(l) aré obtained. (For alternative met ds for
the removal of protective 5 groups see, for example, Kocienski, #.
Protecting groups, Thieme Verlag 1994, pp. 1-16). This route affo 15

(Vi)

compounds of the type | where R6=H. Compounds where R6 is no egcu{a]l
0
to H can in principle be prepared from these according to known st ndard

processess(for example, ester formatiorker carbamoylations) T0Than _&s
alteci*hat@ve rocesi(C _ae;aﬁrggnc Pa‘C|dOmoﬁoam|de (IV) is dissolved difectl

ms’c{\‘ MTB), rahydrofuras > ri\rR’
NMP odioxare or CH2CI2 and cou@led Wtrﬁa suitable afhine of thed 0. R2

formuI@J\lH(Rl BOC)-R2 to give the coffesponding diamide-v)—Fex Lh S;
a cust m)ary coupling reagent such as 1OT1U, PyBrop, PyBop, Hatu o 0N
EDC and a suitable base such as amine bases such as 15 Hunig's Base,

The rﬁt&é&i@m'\/‘ﬂ? qe aﬁ@ckaﬁﬁ@é@hm ISERRYRE Of REYSEHY S SHLRSSIHIAG 3% those

the BOC p tive groups on 2 using standard methods, for
in th eé%&%mﬁﬁ@“‘f[ the JaEmila )Fﬁ%tpéﬁ?ﬁﬁBYﬁn&é%l‘Paﬁ’étBBYéﬁf&?”Y‘

In a pﬁm@@@@fw»\whﬁ&&ﬁ-@mﬁbﬁq% fQdrigandBrapBeHdeoR ISR BErRIGRATSES
d;sso!?/g%olrr(ljlg cgg/(teglis s%rgl'?%sssdmethylformamlde (DMF), tetrahydrofuran (THF), N-
methyipyrrolidinone (NMP), dioxane or dichloromethane and reacted with a suitable
amine of the formula NH(R3)-R4 to give the corresponding amide (111). For this, a
suitable base such as N-methyimorpholine or alternatively another amine base such
as Hinig's base, triethylamine (NEts) or 4-dimethylaminopyridine (4-DMAP) is
added. In the next step B, the monoamide !l is dissolved in a solvent such as
dimethylformamide (DMF), tetrahydrofuran (THF), NMP, dioxane or dichloromethane
and coupled with a suitable amine of the formula NH(R1-BOC)-R2 to give the
corresponding diamide (VI). For this, as described above, a customary coupling
reagent such as TOTU, PyBrop, PyBop, HATU or EDC and a suitable base such as

amine bases such as Hitnig's Base, NEt; or DMAP are used.
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20 The invention further relates to a process for the preparation of the
compound of the formula | and/or of a stereoisomeric form of the

WO 2608ilind®f the formula | and/or of14 physiologically tolerdtilgd &P THe07412
compound of the formula I, which comprises a) reacting a compound of

f .~ 0 0O Q 25.with H
After Rl R el 8 SR B RTRIR O
usingGtawiara008168d 568 db RAEES IFOHOOECI2awhazenthat aflite S RS dmgpoups
i ' la | i h f
by bl A 1o e e RS o S 1 e e
compolros (RYate ORSNeEN RT-8iGhaliNe et Ris/for & emeneatid padieative
p ) L )
sour AR R AR 0 B S s
pp. 1the)fdimsikeliercbprdactimpeoanpolitive df el fotmetkaR¥=R5CRA D ONdS

whe ré;g#r:{ esﬁ"%t(r%@% éjl ﬁ‘ﬁ\%ﬁﬁﬁ%‘e&'ﬂ% i 1&%‘%5& BEnRmald RASrs %5 to

known standard processes (for example ester formation or carbamoylations)

In an alternative process (C), a tartaric acid monoamide (IV) is dissolved directly in a
solvent such as dimethylformamide (DMF), tetrahydrofuran (THF), NMP, dioxane or
CH,Cl; and coupled with a suitable amine of the formula NH(R1-BOC)-R2 to give the
corresponding diamide (V). For this, a customary coupling reagent such as TOTU,
PyBrop, PyBop, Hatu or EDC and a suitable base such as amine bases such as
Hinig’s Base, NEt; or DMAP are used. After the removal of protective groups such
as the BOC protective groups on N(R1)-R2 using standard methods, for example
TFA-CH,Cl; at RT, the target compounds (I} are obtained. Compounds where R6 is

not equal to H can in principle also be prepared according to this process.

The invention further relates to a process for the preparation of the compound of the
formula | and/or of a sterecisomeric form of the compound of the formula | and/or of
a physiologically tolerable salt of the compound of the formula 1, which comprises

a) reacting a compound of the formula Hi
0 0

Ao o

o

with a compound NH(R3}(R4) to give a compound of the formula lll,
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compound NH(R2)(R1)-Boc to give a compound of the formula V, R5 R4
O OR3 ,NN1R1-BOOM Il 1 OO R2 R6 where the radicals R1, R2, R3,

WO 2RAZRB HritBR6 are as defined in foridula | and Boc is the pPAI&GEREOGIOIN0T7 612

b)

d)

butoxycarbonyl, and subsequently reacting to give 15 a compound of the
f%ﬁé’é@ {h frgb%5@&&%%%8*]%@?&3”’8%&300 ll;nt grrfr%?éqlaalngr%éaégr%jg the
according to process a) or b) in"free form ofr refeasing It from
physiglogichtly intoferabla sHitgitr Arnccmpoasd bR (Bleidecdiagidicar
beai%gégﬁgsofc%v%rﬁﬂd&% physiologically tolerable salts, or 20 d)
separating a compound of thé formula | prepared according to process a)
or b), or a suitable Ryecursor of the formula I, which on account of its
chemical structure occurs in enantiomeric or diastereomeric forms, into
the pure enantiomBfs d¢ diaStereomers by salt formation with
enantiomerically, SN R/431-588Q 6 PCTVEP2007/007612 acids or
bases, chromatography O?ﬁﬁﬁ stationary phases or derivatization by
means of chiral enantiomen pure compounds such as amino acids,
separation of the diastereafmers thus obtained, and removal of the chiral
auxiliary groups. 5 A compound of the formula | prepared according to

SeheRfete srdiciiidble tebid sicoRtha T @sglingsich ierraetoLiandfRec is
cn%rma{e%w%@awmcgn%m@@ domeeqcRAMe-SaPaRed JNR o

the pure enantiomers (process d) by salt formation with enantiomerically
pERRGHEDPhH oM afigraphy on chiral 10 stationary phases or

drsivaiizgeadppResas Piehiirhananiomerically pure compounds such

as amino acids, separation of the diastereomers thus obtained, and
removal of the chiral auxi,l%ﬁy groups, or the compound of the formula |

prepared accordindfb S¢hefe 1 can either be isolated in free form or, in
the case of the presencé.of &ci Iikgor ba(sfi\gz)groups, 15 converted to
(
R

physiologically toferalile salt cess C).
o O

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
R4 O O

| z
RB,NY\E)J\!?],R%*BOC (V)
G q 2
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
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 to
physiologically tolerable salts, or
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
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In process d), the compound of the formula |, if it occurs as a mixture of
diastereomers or enantiomers or is obtained in the chosen synthesis as

WO 2p0%1HeE5@Rereof, is separated into the pure stereoisomers P&HHEFPBYPO7 /007612
chromatography on an 20 optionally chiral support material, or, if the
raeasae coTRAl e HBROPHIPd i PR Bh SR CARBION d¥ivatization
fractional crystallization of the diastereomeric salts formed using an
opYicafp e M ¢ hisaeenaatiomearisa bURINergostibid £hivah smabragyacids,

0 - ’ ) o .
e B e e i SRS cnira
pRIRSEETY SgURgh 25 molecular weight carbohydrates such as

triacetylcellulose. For analytical purposes, gas chromatographic methods
on chiral stationary phases can also be used after appropriate

A conwwafﬂiiéﬁbﬁ foroned mmﬁmr@qng@m.%ﬂ e gepptitaltin of
precufa8SaRtoRERS of timiassRis AR iRaEidsmibs) %'@8&‘%&‘?8%&%%#5

of differing solubility are formed using an optically active, usua

enantignariedaams o@@_ﬁiﬁ@o@,@@é@@@@’%@éhea@qfﬁﬁﬂéﬂﬁéﬂ% EMagesphibrigy salt
formaBHIY LA BRa AHEHIS BARE Sk YRINR U ba3Rd | Epsainingrthe MM e RegrY

soluble component is isolated as a solid, the more readily soluble

statiogpa¥tehaspe Pidsrwbitatintynmeens ofrdhinguenaniipmerisaly pure
comp8UARYANERSATS AR R QB HIGS IR BRMELS SARSHYS Aheinedideg,

a manner which is identical in principle, the racemic compounds of the
and regyvabal (oRichicIR!AD FOUBM3IA508 17 PCT/EP2007/007612 a

the cdIABILAPEPRUCRARAR PREMAEEQURERAING £PBYAEALINAINRRNER be

i enantiomers using optically active acids, such as (+)-camphor-10-sulfonic
isolategiin frrefim-girdriteacrpernidha PIREARCER] apidicrapRB (o) drfitelic

convera- e IR IBIReNA S Wit e NN RJEaBRIgr amine functions can

also be converted using appropriately 5 activated or optionally N-protected
enantiomerically pure amino acids to the corresponding esters or amides,

In proBE&eEiRely ShikaLFR BPWETSFIR AL AN e EAMNEEED Wi re of

_ carboxy-protected enantiomerically pure amino acids to the amides or,
diasteepigeRaiBnatieas B hphicRedibalpichrwes ﬁ)’éﬁ%ﬁéﬁb’ﬁ'&w@
theredh8s GAIpRFRRNMIAG GHE Lﬁ%t%férércg@an{@r%,9@ifﬁ@?W6h%ﬁ@§Babr%ﬂHW6n an

. alcohol radical 10 introduced in enantiomerically pure form can be used
optionglyrdisapairamont sraterisopfelsthisyraaryiitg e ResEsEpAlRR fortRea | is
capatfliPSIER MeRIoN, P RAMiBNF IS AARHAB OB HETHRIOGRBIYR salts

suitable stationary phases and then removing the entrained chiral moiety
formegqisingyPmeRHS A BRARD AR RS Id S+ arraiiiRey IS uiakigsehiebome

statioRA S KRB USAERALHNS- OrthEIIMNBRIRD thsoRPSSIRIINERLRSRRf of
employing diastereomerically or enantiomerically pure starting
enantiomers are, for example, modified silica gel supports ("Pirkle phases") and high
molecular weight carbohydrates such as triacetylcellulose. For analytical purposes,
gas chromatographic methods on chiral stationary phases can also be used after
appropriate derivatization known to the person skilled in the art. For the separation of
the enantiomers of the racemic carboxylic acids, the diastereomeric salts of differing
solubility are formed using an optically active, usually commercially obtainable, base
such as (-)}-nicotine, (+)- and (-)}-phenylethylamine, quinine bases, L-lysine or L- and
D-arginine, the more poorly soluble component is isolated as a solid, the more
readily soluble diastereomer is precipitated from the mother liquor and the pure
enantiomers are obtained from the diastereomeric salts thus obtained. In a manner

which is identical in principle, the racemic compounds of the formula 1, which contain
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products for the preparation of the ring structures. By this means, other or
simplified processes can be employed for the purification of the final

WO 2068d08tk>These starting products wére prepared beforehaRE&TAEP2007 /007612
enantiomerically or diastereomerically pure 20 form according to

a bast g?ﬁrﬁﬁ%ﬁg%ﬂgﬁgi&@ 5 !?F%[&EUE% %%%g?%qrﬂfb RAL \}SH @reégﬁ‘ﬁ%ers

S etal structures either enantioselective processes
using &Y@!Q@b{i@@iﬂ\@wm esigehiomériccamahetet8arubein)csagidrdioand L-tartaric

A, A R e PR R R e
contagicaieobd! sy proteetingtionsvesor ai herecstagaedAsitia appegicately

activaREALIED RO AP AMABHAL %R@%@gﬁ PR RL08 10U, Of

eir salts or in free' form. Pharmaco alts are pre erred
corresppreXaghprieikal amiaes: ailicaline sahhehieallcate sylchagsds can be

o S OSSPSR AT e

or, usa@d%nmﬁ@m@ﬁaaélmutﬂ phigetseAcaititersisle surb RotachmRidingsthe

corre 5“8;?&:{@![1‘1' ) e%?@%b'?}%éﬁﬁé%ﬁf}%ﬁ' HARg ARSI RIER SO Mo dical
rie

rms, accor ng to process step C IS ar out In a manner known per
tntrodS@eWirhmmmjm%ysMeé@m@am@%ﬁ@s%cﬁgrme separation of the

isomdr QUFE’%‘?Q dé’%‘?%&b@lféﬁ%ﬂeéﬁ R 9@5&@%@%{9%%%5@9@?&98?

IKoxides and’ammonia or organic bases, for example, trimethyl-

CWStﬁHféﬂwamfn@r&ﬁmmhé afithioR g TRiEcoe YietRaRs @nthien removing
the eﬁ'EF%!T‘r?éﬁrEHerf RiLsERAEVE RRSIGAMINGracisHiarREHBRLE lysine,

ornithine or arginine; the compounds of the formula | form stable alkali
metal, 5 alkaline earth metal or optionally substituted ammonium salts. If

FurthEIRSRMRPHRIS Lle BEJORBUIR thaRSARSIH BEOHPS IR ¢ AHE H'%'H%‘n the

salts can also be prepared using strong acids. For this, Inorganic and
possipifgmosas®f WE%W@QF@&W@W@%&B&@@@%WWR}"%% RBufrFEarting

prod URRORRNPEC, DS ERSWIARIE rifgERNGEHIONS, RiOIHERRSUSANIF or simplified

4-bromobenzenesulfonic, cyclohexylamidosulfonic, 10
pmceﬁﬁﬁﬁ)?@ﬁl@@lﬂ@lﬂf@ﬁﬁg @h&ﬁ&kﬂf@tﬁﬁ?@%@f&ﬁ% f’é@éﬁéoéﬁaiﬁ: tarsmstarting

prod u%%%‘r“e ;QBISQFQB RAGERAIA I 1RCIRaMRIReRRIRIG GG RN, H&%'iﬁ}%u re

gluconic, gggcuronlc palmitic or trifluoroacetic acid are suitable. The
form aweﬁﬁm BrRagess soRRMicHrariteiticateompdine eanairacidoparticular,

that iffR8WI-Rhebr Al GAS LRAR CARPRRUD ARl R PERUIRbRBYANT Brocesses are

phyS|o ogically tolerable salt of the compound of the formula | and/or an
used,(HtRIsEIB sEETRBISIRRS K RSrfiasteRROEOPRISH SRt apRties fsraRirier fiahan

earlieVii3 GPHEIMBAGHHERNY sHiakie A ARIAegieAlY the final products.

Likewise, a simplification of the separations can be achieved by proceeding in two or

more stages.

Acidic or basic products of the compound of the formula | can be present in the form
of their salts or in free form. Pharmacologically tolerable salts are preferred, for
example alkali metal or alkaline earth metal salts such as hydrochlorides,
hydrobromides, sulfates, hemisulifates, all possible phosphates, and salts of the
amino acids, natural bases or carboxylic acids.

The preparation of physiologically tolerable salts from compounds of the formula |
capable of salt formation, including their sterecisomeric forms, according to process

step ¢) is carried out in a manner known per se. With basic reagents such as
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tolerable vehicle, additive and/or other active substances and auxiliaries.
20 On account of their pharmacological properties, the compounds

WO 28088eding b the invention are suitable, for example, for thépropREEIE 007612
secondary prevention and therapy of all those diseases which are

hyd ro%%?bé‘ér%{ﬁﬂ&“ &Bﬁ@rﬁ)&l ;a% 9?){)@5@3 FH%SRE%?‘ﬁ?gémc

according to the v ntlo are swta e as Inhibitors both for prop
baseaarﬁ@lrfemnw@éumﬂwhlms’tr@ﬁibyiammﬁnaﬂwmmmm@ @lmﬁitaedmmmes or

tnethé%% ﬁ‘?@tr tr[ﬁ' K gﬂgﬁ tBﬁé?c%nTHS 8@9 §(|s

ormu a I"¢can ye n patle o are suf ering fr
ornithW@IIob@rwrwn@uéé@mnmmweééhmmmohﬁma@aéml@&nainmetai

alkalifYREIHOAIHALILY ;JVQ Gé‘ﬂ%‘? ARSHIAHSS P dd%H'%é\f(ﬁtds of

angina peCtOI’IS an orms 0 acute coronary syndarome, str
the fo;mnbmém\@balsiargnm@ab@em@mﬁimnmﬁis SO @A deapyepared

using SRERASIE (%as éﬁ; HerRe tm&?&% %\698@ ?@@sﬁ%ﬁf@&@%ﬂm

car | r events SucIT as restenosis a er revasculariza
hydrohteyiviplesitifunie hsmilsulforérn phtspiasicimeskacesiniplintdtimeanasulfonic,

rati al can be
_tOlugﬁn%%oygﬁlsn %ﬁ@g@%ﬂ%‘%@é@(ﬁf&ﬁ%ﬂ? E) %lcé)?]%?go}f!&mﬁﬂgﬂd with
trifluoforefjhdsibares, ashyicdialyets pagrwioniadaseRoD@IR 1808 H® succinic,

glycel%ﬁj-ﬁ ERABALM9L8 L Impatieatsathindwelling cathel Sféhgﬁgé?wg#@ﬁcqronic,

the formula | can also be employed in order to reduce t
palmitisronibiurRrafes i AfichRisisHiERIONs such as in knee and hip joint
operations. Compounds of the formula | are suitable for the treatment of

_patients with 5 disseminated intravascular coagulation, sepsis and other
The inveatiasqlre @latts (ohicdsecoantampipnaamatisn. arueisasiers amount of

at Ieagpﬂ}f@lf’,‘@rﬁiﬁ)@ﬂ Hedpiatarhile sUlRbis s tBﬁ)@BRﬂ?f@fl‘? - HRRIANb the

of patients with atherosclerosis, diabetes and the metabolic syndrome

compahactﬁé.ﬁ@mj@wéa basHisrarop el sierseispsearnciormeshigicompound
of thef'ﬂ%% denosissiRYSREER JRBFaRd IS QRRBBS WY BHJ%%@&HWW

growth and tumor metastasis, and in the inflammatory and
‘fO*eraélégtéﬁl@kféﬁvéq@ﬁtfvej@@éfgég)%rﬁﬁgwé@ﬁﬁ@@%‘@tﬁﬁﬂsaamﬂ!wﬂﬁos|s

Compounds of the formula | are suitable for the retardation or prevention

of such ﬁ)rocesses Further indications for the use of the compounds of the
On agepwit &1 theirfiphefi eraligicaldrrenreting s thecsoaRpshroffcasissidient the

mven%‘H@@%ﬁ@'ﬁ%affSr aluhMSPIRINY AR HiRHERS Sy SRR EEN Qhd

the eye, such as fibrin deposits after eye operations. Compounds of the
therapyrafad i%ﬂﬁﬁ%@éﬁf@gf@h e hrev/@hip R uHIBtieaardacdcieting factor

{Xa. '!fﬁﬂg‘,at%%ncompounds according fo the invention are suitable as inhibitors both
for prophylactic and for therapeutic administration to humans. They are suitable both
for acute treatment and for long-term therapy. The compounds of the formula | can
be employed in patients who are suffering from disorders of well-being or diseases
which accompany thromboses, embolisms, hypercoagulability or fibrotic changes.
These include myocardial infarct, angina pectoris and all 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, angioplasty and
similar interventions such as stent implaniations and bypass operations.
Furthermore, the compounds of the formula | can be employed in all interventions

which lead to contact of the blood with foreign surfaces, as in dialysis patients and
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The medicaments according to the invention can be administered by oral,
inhalative, rectal or transdermal administration or by subcutaneous,

WO 2(5ifdaricdl8r, 20 intraperitoneal or inffavenous injection. OfAET/EF2007/007612
administration is preferred. Coating of stents with compounds of the

patierL@WHﬂ?iﬁ@\ﬂglﬂBeéa?Hg?é}@? ' W@%QQQBF%IMi%HI%%iBé%gIr?yed

ody Is possible~ The invention also relates to a process for the producti
in ordef o rRAlearHEntiskHIERN EIESBisrRt StiFgier) HitRsndnecengboamindtnee
and hFB‘foﬁﬂfrHH?rétim%a suitable administration form using a pharmaceutically
suitable and physiologically tolerable carrier and optionally further

Commm@@a&w@gm@aﬁn@@ﬁuiﬂ@hieégrdhaammﬂ@at slnabentondtor
dissePHSReAHAARAAIAR f/ARS 3ER 1oL EXAMRIR) BIRBHIRTRAYIRS 3Rnts which

coated tablets, tablets, (micro)capsules, suppositories, syrups, juices,

accor@ﬁépéﬁ@ﬁaﬁ@m@‘fﬂﬁmsm&b@m@ﬁepmqé@mé%@fdﬁﬂ@f@ﬁﬂdigﬂe@'@@u&iﬁbie for
the prBpHNS-REIARGRALIR BATE PlaREE FHRSIENSRSRNBORE RLRRALAIONY the

customary excipients such as vehicles, disintegrants, binders, coating

metabglierynaresnmgnd dind spideircollisondara! ihe bentrsiaiie siiers dad
examéfé%%eéé §i#g%\%f%%%ﬁﬂwpﬂé§%&%im@%wgmW@cﬁqgé@ﬁ}ﬁ%or

0 PCT/EP2007/007612 may be mentioned are magnesium carbonate,

growthitahflHraRXdRiasiasise arintlt aflarsmetastiqnd darenaceive jgihtin,
diseaSiRe0cralIeeR /RAJIE dRAMAN VG aRimasiand B aigsSHCthessittlia | are

_liver oil, sunflower, peanut or sesame oil, polyethylene glycol and
suitablg fsrifedigtardatias examprtiae e YAt PERRERFSSo- or polyhydric 5

Furth&/GRbRiserastal e biRrfershlo the PRRIMAESHIGR] PLRHIHIRRTA%hges

prepared and administered in dose units, where each unit contains as
of thedefige EYRBIRBSHTANE RAF UGS DPIHBEBAY SRR S tRE YéRBRIrAtorY

distre8§EftiiRshie IRIDWNHIN ofHBegaSeRISQidiHRRGIBRES VS RaS1R

tablets, capsules, coated tablets or suppositories, this dose can be
operatigproHRraRNtsod the, TotrarbalBIRlan SeikaRiadny Btersreyenigranadior

treatmthecass efipisgign solutions in ampoule form approximately 300 mg,
but preferably approximately 10 to 100 mg. 15 For the treatment of an

The meqitaiaasis JseimpdpiRsinaeliPyeag Riepdrtniieiedly efbde)aktive,

rectai@?t%@@%g!%ﬁﬂfﬁi@ﬁé@cfﬁr&“ﬂ?éugé‘UYa‘P'fé%ﬁﬁs{)frﬁr%@Péiu”ﬂﬁft,e|y 2mg
to 1000 mg of active substance, preferably approximately 50 mg to 500

intrapgiionadl poickRvenoRgdrisstam Sral atincdrtirveweigadr sPriiverof
stentI@ity ¢oBRSoIMAY ASthBIRRRIRPIAkR JRedailAesepRriheRdmiRisterdact

_both by single 20 administration in the form of an individual dose unit or
with bigas i SR RREEIDPasRIR-

The invention also relates o a process for the production of a medicament, which
comprises bringing at least one compound of the formula | into a suitable
administration form using a pharmaceutically suitable and physiologically tolerable

carrier and optionaliy further suitable active substances, additives or auxiliaries.

Suitable solid or galenical preparation forms are, for example, granules, powders,
coated tablets, tablets, (micro)capsules, suppositories, syrups, juices, suspensions,
emulsions, drops or injectable solutions and preparations having prolonged release
of active substance, in whose preparation customary excipients such as vehicles,
disintegrants, binders, coating agents, swelling agents, glidants or lubricants,

flavorings, sweeteners and solubilizers are used. Frequently used auxiliaries which



dose units and by multiple administration of subdivided doses at certain
intervals. Compounds of the formula | can be administered both as a
WO 20{8hehErapy and in combination o2fbgether with all antithR§GTBERiI2E07 /007612

(anticoagulants and platelet 25 aggregation inhibitors), thrombolytics

may é%'gg%ﬂm%%"a%t ﬁ%QL S%B?éhﬁ{aﬁ r&iJP&ﬁBS%@%C?Q&SSEV%a N {utol

ances, hypotensives, sugar regulators, lipid- fowering’age
and o#el an@armyﬂimil@@mgafﬁbmﬁarm preltluossandibaalBridetvesireoimal

and p@nmﬁzﬁﬂﬁcggﬁﬁmﬁ %ﬁh%ﬁd&%rfﬁ% M%lag'gsﬁﬁ wﬁ%d&agﬁﬁ]ene

caset main pea Ol’t e two main pe are indicate
glycoloang ispdegriscsicrigiudow kRkaspielostatisraataioasdisshareeipoarhydric

alcohSiPlaiped Of cULRSPond to the customary conventions. WO 2008/031508
21 PCT/EP%/OO?&Z If not stated otherwise, chromatographic
separations were carried out on silica gel using ethyl acetate/heptane

Prote S R R SO A SR AR i oo
units, faiBEngactndniorNieiNMas MR HibaliRet50ceH ziicinespétwognpound
of theF6rrhi§ PRELMBIEN K AR in REHBAN, e %3%@@&%@%:@38@?} as

Darmstadt; mobile’phase A: H20 + 0.1 % TFA, pha 0% acetonitrile
tablets, GARs IR ARAiEd=a iFtmAT, SORBIS MAEL.009 AoSetoaRheiAPRIRIRtely

1000 thZ?oER BRBIALAPIBBXFRIR 173G AN EAY B3R %%é@”&f 35988/&&1

he evaporation 0f solvents was usually carriéd out under reduce
solutl@f@sﬁ@éﬁapgﬁo‘om RPPSTXishaEesa Ry evapbritereiersd yneprisnénately 10 to
100 n%herwise, the LC/MS analyses were carried out under the following
conditions: Method A: Column : YMC J'shere H80 33x2,1 mm; Waters
GmbH, Helfmann-Park 15 10, 65760 Eschborn, Germany; packing

For tHOYEHRhAMRBf anhRIN: p%gé\'\*fgv@g;g? H-g%: ﬁg‘ﬁ?&?&%ﬁ/ 976 éﬂ@é?%&lmg on

ml/min) Gradient: 5:95 (0 min) to min) to 95:5 (3.
the eff&ﬂﬁatﬁfﬁhﬁsmmuvrétﬁ%psimmw JisHerdases gBrppronimately

2 mg B34king m%t@r@&tﬂ/er@ub%@é\%t AeflELO55 J@%Mé@gﬁé@%ﬁ&%@ﬁ%,

1 ml/min) Gradient: 5:95 (0 min)to 95:5 (3.4min) to 95: ﬁ
are iInfipplggo i NEsr-certain mrcumsiances however, higher or lower dally doses

may also be appropriate. The daily dose can be administered both by single
administration in the form of an individual dose unit or else of a number of smaller

dose units and by multiple administration of subdivided doses at certain intervals.

Compounds of the formula | can be administered both as a monotherapy and in
combination or together with all antithrombotics (anticoagulants and platelet
aggregation inhibitors), thrombolytics (plasminogen activators of any type), other
profibrinolytically active substances, hypotensives, blood sugar regulators, lipid-
lowering agents and antiarrhythmics.

Examples
Final products are usually determined by mass spectroscopic methods (FAB, ESI-
MS) and TH-NMR, in each case the main peak or the two main peaks are indicated.

Temperature data in degrees Celsius, Yld. is yieid. Abbreviations used are either

explained or correspond to the customary conventions.
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25 Method D: Column: YMC J'shere ODS H80 20x2,1 mm packing
material 4 pm, Solvent: ACN:H20+0.05% TFA (flow | ml/min) Gradient:

WO 2006/ (8 hale) to 95:5 (2 min) to 95:5 @14 min) to 30 96:4 (2.B&MEN2007/007612
lonization: ESI+ Preparative HPLC was carried out using the following

o MR SOUER SR EGT ERARIOY LS SO i oo
usmg%mbaleetﬂrtbﬁmp@emmumwlmm H2Gporathed BANERIBT on
v UL S0 0 RO MBI S B

undel(me@ﬂmﬂng conditions: column Merck Hibar RT 250-25 Lichrospher 100

Y, h
RP- 1%%[|(n \-%'3 'é};é% ?@%@Y@g%@ﬁ% |2& a%%%@% 8%%93 Darmstadt:
mobu!pm}a}iﬁzﬂzm‘i{&r&)é&ﬁﬁﬁﬁj prhram&»yﬁwea@tgz]phﬂearaan% THREROW 25
e s e A P R G B A A
33 m:N (cS @mwmylammmqm) Noetayfcarbodiimide HATU
The eP{ Zéiben otrjazo N tetr ethyluronium

e st ﬁSH%YOC}@[Pye Rpader redpcegpressure at 35°C
o 45m@@$a@ﬁ)%mmwmmmmwmw M IIIIdC/MS analyses

chro \% a% rﬂ’ées Ctro scopy.. MeOH methanol NMM
were RF‘FH@ 6‘5% {Wé‘zgolyloxytripyrrolidinophosphonium

hexafluoro 25 phosphate

Method A:
Column : YMC J'shere H80 33x2,1 mm; Waters GmbH, Helfmann-Park
10, 65760 Eschborn, Germany; packing material 4 um,
Solvent: ACN+0.05% TFA:H,0+0.05% TFA (flow 1.3 mi/min)
Gradient: 5:95 (0 min) to 95:5 (2.5 min) to 95:5 (3.0 min)
lonization: ESI”
Method B:
Column: YMC J'shere H80 33x2,1 mm; packing material 4 pym,
Solvent: ACN+0.05% TFA:H.0+0.05% TFA (flow 1 mi/min)
Gradient: 5:95 (0 min) to 95:5 (3.4min) to 95:5 (4.4 min)
lonization: ESI”
Method D:
Column: YMC J'shere ODS H80 20x2,1 mm packing material 4 um,
Solvent: ACN:H;O0+0.05% TFA (flow 1 mi/min)
Gradient: 4:96 (0 min) to 95:5 (2 min) to 95:5 (2.4 min) fo
96:4 (2.45 min)
lonization: ESI”

Preparative HPLC was carried out using the following method:
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PyBrop bromotrispyrrolidinephosphonium hexafluorophosphate Rt
retention time TDBTU

WO 2008 A3diFRIro-4-oxo-1,2,3-benzotrid2in-3-yl)-N,N,N",N '-  PCT/EP2007/007612
tetramethyluronuim tetrafluoroborate 30 TFA trifluoroacetic acid TOTU

ol aoroborait AT Faore g o T LB i 200 RI5EA SR

23 PCT/EPZOOWE)WB&&FEa(arﬁlﬁldSﬂ@Q Eschborn, Germany

)-N-(1-Amingqi 3 3 ’\ﬁ_&r %r tonItartaramide
SOEvegggmpound Wlt%ér?{? o:?e('?lgamé\ E}l/ 8M§|N ONNFO HOOH
Gradisnt;,a Process $ep01{(6n{(DRy 20:10 (10 min)

3R)-2,3-Dihydroxy-3-p-tolylcarbamoylpropionylamino)isoquinolin-1-yl]-N-di

- carboxyamino tertiary-butyl ester '’kO -It, ONO OHON HNY~~N H O
Abbragidtidne.e37dml of NMM (0.334 mmol) were added to a solution of 26.6
ACN M9 of (2R, 3R) i51r1|hg?1<fié]oxy-N-p-tolyltartaric acid (0.111 mmol), 40.0 mg

of 6- am|n0|soqumo -1-yl)-N- dicarboxyamino tertiary-butyl ester (0.111
Boc mmol) (6- amlnmmymmﬂyyl) N-di- carboxyamino tert-butyl ester was

obtained as in §| !%Té,rlbed in W02004/072101, page 108) and
DCM 15.1 mg of HO tgfgéf%?ﬁmo )in 1.5 ml of DMF

(DHQ)>PHAL 1-[(R)}-{(4S,5R)-5-ethyl-1-azabicyclo[2.2.2]oct-2-yt)-(6-methoxy-

quinolin-4-ylymethoxyl}-4-[(R}-((4R,5S)-5-ethyl-1-azabicyclo-
[2.2.2]oct-2-y1)-(6-methoxyquinolin-4-ylYmethoxylphthalazine

DIPEA N,N-diisopropylethylamine (HUnig's base)

DMF dimethylformamide

DMSO dimethyl sulfoxide

EDC N'-(3-dimethylaminopropyl)-N-ethylcarbodiimide

HATU O-(7T-azabenzotriazol-1-yl}-N,N,N',N'-tetramethyluronium
hexafluorophosphate

HOAL 1-hydroxy-7-azabenzotriazole

Ko[OsOo(0OH)4] potassium osmate dihydrate

LC/MS fiquid chromatography-mass spectroscopy

MeOH methanol

NMM N-methyimorpholine

PyBop 1-benzotriazolyloxytripyrrolidinophosphonium hexafluoro-
phosphate

PyBrop bromatrispyrrolidinephosphonium hexafluorophosphate

Rt retention time

TDBTU 0O-(3,4-dihydro-4-oxo-1,2,3-benzotriazin-3-y1)-N,N,N" N -
tetramethyluronuim tetrafluoroborate

TFA trifluoroacetic acid

TOTU O-((ethoxycarbonyl)cyanomethylenimino)-N,N,N,N'-

tetramethyluronium tetrafluoroborate
RT room temperature (21°C to 24°C)
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15 and the mixture was stirred for 10 min. After the addition of 52 mg of

PyBrop (0.111 mmol), the reaction mixture was stirred at RT for 42 hours
WO 2098/ $e8ction mixture was filteretBand purified by meand@/EP2007/007412

preparative HPLC. The purified fractions of the product were lyophilized.

4 mg of a white solid were obtained. Yield: 6% LC/MS (Method D)

(M+H)+ 581 20 Process step 2: (2R,
Examgi®)-N-(1-Aminoisoquinolin-6-yl)-2,3-dihydroxy-N'-p-tolyltartaramide;

o " o 1 calu

R o g e s Yy o o e oy
with tiflopreaeetiveasitkture was stirred at RT for 2 h. The 25 solvents were

distilled off under reduced pressureNt,I:;ze residue was dissolved in WO

2008/031508 24 PCT/EP2007/0076[L2" MeOH and water, the solution was

subseqwently @b‘phil ed ovérnigitftanthN4 mg of tEe le compound were
ohtained as awhite salid. Purity 85 C/IMS (M ) 380.15 (Rt= 1.05

57%) JA NME (5000MHz, DMSO-d6) 8 (ppm);.1.73 (impurity), 2.26 (s,
.01 (inpurit9) 5 4.51 (dd, 1 H), 4.57 (dd, 1 ﬁ), 6.05 (d, 1 H), 6.22
(d, 1 H), 7.13 (d, 2H), 7.18 (d, 1 H), 7.62 (m, 3H), 8.04 (dd, 1H), 8.48 (q,
Proce®bl xt8y6:(s, 2H), 9.55 (s, 1H), 10.29 (s, 1H), 12.71 (s, 1 H) Example 2:

- N B AR R RS2 R BRI oAl -
carboxyeompo tedisanrbuitfilesdacetic acid /-\HOH ONNHZFFN O H N OH
0 OH H F Process step 1: (2R,
3R)-2-Amino-6-(2,3-dihydroyl%p-toly@%moylpropionylamino)- 15
benzimidazole-1 -carboxyaminci#tiar -buty! ester N\ OH O N |/ N~NHZ
N~HO 0% N0

: |
N
Y\Z/U\N i
: H

0.037 ml of NMM (0.334 mmol) were added fo a solution of 26.6 mg of (2R,3R)-2,3-
dihydroxy-N-p-tolyltartaric acid (0.111 mmol), 40.0 mg of 6-aminoisoquinolin-1-yl)-N-
dicarboxyamino tertiary-butyl ester (0.111 mmol) (6-aminoisoguinolin-1-yl}-N-di-
carboxyamino tert-butyl ester was obtained as in the process described in
WO2004/072101, page 108) and 15.1 mg of HOAt (0.111 mmol) in 1.5 mi of DMF
and the mixture was stirred for 10 min. After the addition of 52 mg of PyBrop

(0.111 mmol), the reaction mixture was stirred at RT for 42 hours (h). The reaction
mixture was filtered and purified by means of preparative HPLC, The purified
fractions of the product were lyophilized. 4 mg of a white solid were obtained.

Yield: 6% LC/MS (Method D) (M+H)" 581

Process step 2:

(2R, 3R}-N-(1-Aminoisoquinolin-6-yl)-2,3-dihydroxy-N'-p-tolyltartaramide; compound
with trifluoroacetic acid

1 ml of TFA was added to a solution of the compound obtained from Process step 1
(4 mg, 6.9 pmol) in 3 ml of DCM and the mixture was stirred at RT for 2 h. The

solvents were distilled off under reduced pressure, the residue was dissolved in
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0 OH O 119 mg of (2R,3R)-2,3-dihydroxy-N-p-tolyltartaric acid (0.5 mmol)
and 124 mg of tertiary-butyl 2,5-diaminobenzimidazole-1-carboxylate (0.5

WO 200B6D3(tebGary-butyl 2,5- diamino-N2Boc-benzimidazole-|-cEMBERABORENT7 612
prepared according to International 20 application W02002/042273) were

MeOHiSSaVRAd ﬁq@'seg mg Og.%%g\ég% %5 Aagl. akﬁe? PLEYBR, of

0.55 mmo and 1 were diss |n a
the tiﬂﬁ|§mﬂ@@ﬁ!1CBNﬁr©letaM3£h68186WhltefSDMF Rudtgdiied.to the reaction

LC/M $1 ﬁlértﬁbéf@rﬁlgtpg erﬁnggtn%etgya fyre was diluted with ethyl acetate.

e organi phase washed with an’aqueous sodium
H Nf\h@{c{r@@@rﬂdhimdh%@eﬁgllﬁr(mﬁmhd géh(imgrusiglh spld6ais, GHBd Gdr (impurity),

4.51 essu éﬁrﬁ%e QEI%I co po&%ﬁt\j/as )(I_)@‘talned@ ﬁf\?qﬁﬁasﬁéﬁeﬁg L(ﬁ 1H),

7.62 ((rM+:H—-ItB|8)®441chrtid¢,SS 4R AN 30EBIE3HO8 255 (s, 1H), 10.29 (s, 1H),
12 71 'ﬁ/ngOO?lOO?GlZ (2R,
é 2-Amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-p-tolyltartaramide
; compound with trifluoroacetic acid The residue from Process step | was
Examgig Ived in a mixture of 2 ml of DCM and 2 ml of TFA. After stirring at RT
h, the solvents were removed under reduced 5 pressure and purified

(2R, AR)AY-2PABIrEs FhigherielthidT26)- G4t 2t tomimoyrl ety hbtainedids
d A) 370.15 (Rt= 1.0 min, 100%) 1H NMR
Comp‘?h"\g@ ﬁ@o %H%%%?&)%%(%@m) )2 23 (SSB(H;[ 4. 47r?tm2H) 6. o)o (dd, 2H),

7.12 (d, 2H), 7. ,7.62 (d, 2H), 8.03 (g, 1 H), 8.39

H)H9.51 (5 1 H} le 3: (2F
2- A ] 5-yHNN'-(4-cyclohexy yb-@:3-dihydr
oxy tartaranlide; campoutd with trifluoroacetic acid O \ NN F HN OH O /
WHzFo c8 'H®M50o0H
Process step 1:
(2R, 3R}-2-Amino-6-(2,3-dihydroxy-3-p-tolylcarbamoylpropionylamino)-

benzimidazole-1-carboxyamino tertiary-butyl ester

119 mg of (2R,3R)-2,3-dihydroxy-N-p-tolyltartaric acid (0.5 mmol) and 124 mg of
tertiary-butyl 2,5-diaminobenzimidazole-1-carboxylate (0.5 mmol) (tertiary-butyl 2,5-
diamino-N-Boc-benzimidazole-1-carboxylate was prepared according to International
application WO2002/042273) were dissolved in 5 ml of DMF. 74 mg of HOAt

(0.55 mmol), 180 mg of PyBrop (0.55 mmol) and 193 mg of DIPEA (1.5 mmol) were
dissolved in a mixture of 1.5 ml of DCM and 1.5 ml of DMF and added to the reaction
mixture. After stirring overnight, the mixture was diluted with ethyl acetate. The
organic phase was washed with an agueous sodium hydrogencarbonate solution
and common salt solution, dried over sodium sulfate, filtered and the solvents were
removed under reduced pressure. The title compound was obtained as an oil.
LC/MS (Method D) (M+H-tBu)" 414

Process step 2:
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Process step 1: (2R, 3R)-2,3-Diacetoxy-N-(4-cyclohexylphenyl)tartaric
acid 0---4 OONO O 0--11~1 O 216 mg of (+)-diacetyl-L-tartaric

WO 28aBydeitiEOBL mmol) and 263 mg of £2&yclohexyl 20 phenyldPaifEPRB07 /007612
mmol) and 200 pl of N-methylmorpholine were dissolved in 5 ml of DMF

o, SRR A ST 3 TR S S AN e

ethyl acetate. The organic phase
compeonthwinskitiusonastjcaieid over sodium sulfate, filtered and the solvents

oo AR PN B R PRSI R s 2
of TEA)ANRifiI30R #rBdety Qép theteaiveyButylrgRsmoved under reduced
pressﬁ@?ﬁig MEAEsh %@L%yg%'%gc{flg @%%g@é%%%@%gggl%und were

~propionylamino]benzimidazole-1-carboxylate
obtaireG HERCUWE®NE12 HOONH2N HO 00r0 O 118 mg of the

j froym Rreces (0.3 mmol) and 110 pl of N-
LC/M%@% morpﬁ?ﬁpe{a%eig%igégﬁlﬁeﬁdﬁ |?1E%Rr/ng? of DMF at OC. 115 mg of TDBTU
H NMER 33 (arivotiaverid 3Qeds) arfdphe:raieti(e \aks) stirdgd(fo? | usther(80,18id), 7.12
2 f tiarysbuty -diamijnohenziymidazole:1-car late (0.3
S e s e B N A S ED
1H), GuE @ijuteldl with ethyl acetate. The organic phase was washed with
agueous sodium hydrogencarbonate solution and common salt solution,

dried over sodium sulfate, filtered and the solvents were removed under
Examduiced pressure. The title compound was obtained as an oil. 10 LC/MS

(2R, 3(%?@-?9-R9r1€%ﬂ3wb%iﬁfggfﬁﬁgﬁ?l\:l‘)":-(4~cyclohexyEphenyi)-2,3—dihyd roxy-

tartaramide; compound with trifluoroacetic acid
9]

N
OH O
= AN
Q“QHN /CE T, F?)ko
- N N F
: H
O OH

F

FProcess step 1:

(2R, 3R)-2,3-Diacetoxy-N-(4-cyclohexylphenyl)tartaric acid

O4;40 o}
C O\D/

o
216 mg of (+)-diacetyl-L-tartaric anhydride (1 mmol) and 263 mg of 4-cyclohexyl-
phenylamine (1.5 mmol) and 200 ul of N-methylmorpholine were dissolved in 5 ml of
DMF and the mixture was stirred for 3 h at RT. The mixture was diluted with ethyl
acetate. The organic phase was washed with 1 N HCI solution and common salt
solution, dried over sodium sulfate, filtered and the solvents were removed under
reduced pressure. 430 mg of the title compound were obtained as an oil (Yield
approximately 100%). LC/MS (Method D) (M+H)* 392

Process step 2:

tertiary-Butyl (2R, 3R)-2-amino-6-[2,3-diacetoxy-3-(4-cyclohexylphenylcarbamoyl)-

propionylaminolbenzimidazole-1-carboxylate
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(2R,
3R)-2-Acetoxy-2-(2-amino-3H-benzimidazol-5-ylcarbamoyl)-1-(4-cyclohex
WO 200%Rdnylédrbamoyl)ethyl acetate; é¥mpound with trifluorod&setitE 827 /007612
0---J,00N/\H~NHZO F NNFOOOHF O 15 The compound from
Process step 2 was dissolved in 3 ml of DCM and 1.5 ml of TFA and the
mixture was stirr RT for 2 h. The title comﬁound was obtained as an
oll. Progessstepd: (2R} 15 Ny p
NS 0 0=-3H:-phenzimi 5 ygaﬁexylbhenyl)-z&dihydr
oXxy- tartaramide; co poungl with #rifluoroacetic geid @0 The oil from
Process step 3 was dissolve?}jﬁfs ml of methafol a eated with 500 pi
of 5 N NaOH overnight. The solvents were distilled off'under reduced
ressure and the residue was dissglved in 2 ml of TEA and evaporated.
118 T AL OB R AT R 6P PSRk o BTRULARS 110 Hl of N-
methytomipholicevets o dissutdeasia 2wvhitef STk BCIMS (MsthedohT48y 121
Rt=1.39 min, 100% 2008/031508 27 PCT/EP2007/0Q7612 1 H
(0.33 mﬁﬂ}mmﬁéegmégﬁ@)r%vf%ﬁﬁwaﬁ%wf Tea,a HiheTe8%rmia- (¢ mg of
tertiargHbu 4 495{didn2iHd .98 (tidk 2ble- T-darfdxgHie @3 IthiholHyeredddded and
: . : : : ,9.53(s,1H),9,78 (s, 1
the mﬁ?@%\fgzﬁ%qﬁézrg ’a% 82(3(?0?2 LF%Se %‘9 Su:peE \'\%EL_' d%uteo(swzgch e)thyi ac %ate.

The of@BBR)M<d wasinensathy ipitkmd)-2cdislkydimyRh o telitsibenamigeiution
mpound, with trifluo etic acid,N OH ralF FF H/-\NHZ HO O

and CCO I35 te%é%?gﬁ"l‘f{'i’%igﬁ%ﬁ&?mm suﬁg{.e, filtered and the solvents were
remo\éd (2RISR EaIBethyresyre: T-helyltarbameyipiopiesyidninebeszy-oil.
LemSRIBMAL ) st IN A O

Process step 3:

(2R, 3R)-2-Acetoxy-2-(2-amino-3H-benzimidazol-5-ylcarbamoyl)-1-(4-cyclohexyl-
phenylcarbamoyl)ethyl acetate; compound with trifluoroacetic acid

O/A/o 0 N 0
e

o}
The compound from Process step 2 was dissolved in 3 mi of DCM and 1.5 ml of TFA
and the mixture was stirred at RT for 2 h. The title compound was obtained as an oil.
Process step 4:
(2R, 3R)-N-(2-Amino-3H-benzimidazol-5-yl)-N'-(4-cyclohexylphenyi)-2,3-dihydroxy-
tartaramide; compound with trifluoroacetic acid
The oil from Process step 3 was dissolved in 3 ml of methanol and treated with
500 pl of 5 N NaOH overnight. The solvents were distilled off under reduced
pressure and the residue was dissolved in 2 mi of TFA and evaporated. The residue
was purified by means of HPLC and 7 mg of the title compound were obtained as a
white solid. LC/MS (Method A) 437.21 (R¢= 1.39 min, 100%)
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N HHO O O In analogy to Example 1, Process step 1, 33 mg (0.15

mmol) of tert-butyl (4 15 aminobenzyl)carbamate and 36 mg (0.15 mmol)
WO 20082R33R)&2,3-dihydroxy-N-p-tolyl- 8dccinic acid were dissASAGR200H1/607 612

DCM and 1 ml of DMF and treated successively with 78 pl of DI PEA

(0.4 ), 22.5 f HOAt (Q.165 mmol) and _76.9 mg (0.165 mmaol) of
1 N W0 PP OARIE) e Bl A T EAe TR 4 49
(dd, 2pvyrifiesblpaaneans phARE Qe pEdyercortpiniag fractians/wered2@H), 8.02
lyophilized. Process step 2:
(s br, ()éﬁgﬁ?:))'@\l(fﬁlp% | %@fﬁﬁ)ﬁé’i‘ﬁylﬁ'z,%-(ﬁ'rhwaoxy-N'-p-tolylsuccinamide;
compound with trifluoroacetic acid H Chiral FF F NH OH N O NH2 HO

O HO " 0 WO 2008/031508 28 PCT/EP2007/007612 The process
Exampigdlict from step 1 was reacted analogously to Example 1; Process step

(2R, 3R/ IRe@thenmbsivseVIBReRNToNBtieddHeaiad withiwaircariiephibagsound
.., . Yleld: 15.5 mg (23% over 2 stages). LC/MS (Method A) M-NH2= 327.36
with ffcd&‘}r@%%eﬁﬁ %396) 5 'H NMR (500 MHz, DMSO-d5) S (ppm): 2.25 (s,

) .98 (s br, 2H), 4.49 (m, 2H), 5.99 (d, &H}H.09 (dFllFl), 12 (d, 2H),

@ K. 7.624d, 2H), 7.79.(d, 2H), 8.12 (s br, 3H), 984 (s, 1 H), 9.72
). Example 5: 1
(2R,3R)-NA44-Carbamjmidoy )-2)3-dihydroxy-N'-p- uccinamide;
compoun@with tefluotoaceticacid HO Oy O F HzN¥P FO HHOH F HN
HO O

Process step 1:

tert-Butyl [4-((2R,3R)-2,3-dihydroxy-3-p-tolylcarbamoylpropionylamino)benzyl]-

carbamate

Chiral

- B
N :\OH H l<
- N 0
oh—\{ N«
HO 0O H %

~ In analogy to Example 1, Process step 1, 33 mg (0.15 mmol) of tert-butyl (4-

aminobenzyl)carbamate and 36 mg (0.15 mmol) of (2R,3R)-2,3-dihydroxy-N-p-tolyl-
succinic acid were dissolved in 1 ml of DCM and 1 ml of DMF and treated
successively with 78 ul of DIPEA (0.45 mmol), 22.5 mg of HOAt (0.165 mmol) and
76.9 mg (0.165 mmol) of PyBrop. Without further work-up, the batch obtained was
filtered and purified by means of HPLC. The product-containing fractions were
lyophilized.
Process step 2:
(2R,3R)-N-(4-Aminomethylphenyl)-2,3-dihydroxy-N'-p-tolylsuccinamide; compound
with trifluoroacetic acid

Chiral F
“@'H&H FIF
0 : NH, HO
HO O

O
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Process step 1:
(2R,3R)-2,3-Diacetoxy-N-(4-carbamimidoylphenyl)succinic acid;

WO 26086Us88vith 15 trifluoroacetic adi@ 0 Chiral ~y HO O HRHZHER 20076007612
NONHF 00 O 500 mg (2.39 mmol) of 4-aminobenzamidine

The pS’HBEHQ%%%?m%%%W%%‘}% Qr?gﬂ% qusly to Example. 1; Process

R,4R)-4-acetoxy-2 oxotetrahydrofuran-3-yl acetate wer dISSO ve

step Rntmlral ibepyrikiie wap ZoncenbriEcrite alestad tivinals miodoyarbiizme.. 20
Yield T{@Wfs\tya SJBED Qf'z%t@ for I h at 100 C. The mixture was filtered and

purified “using HPLC. The product-containing fractions were combined

LC/MaridAgtisisl e i- Vb : 323030 dRE2 96 P EPTdae 88 Btkp 2:

1 h imy n ,3=difjydr -p-folylsugcei [de;
N A Rtk el D2 W JE0Eog ot . 00 (2
5.99 [@CTHEPR00TDOMEL Y . HO(0, @H), H3BR D 2N~ IB2HRFH KR O 82, 2ig), 8.12

Iyati btained in Process step | were dissolved in
(s br, éiﬂr_ﬁl g@l\(}%qﬁig&?g&wé{%@ treated with 15 mg (0.13 mmol) of
toluidine, 62 mg (0.13 mmol) of PyBrop, 18 mg (0.13 mmol) of HOAt and

Exam E'S)Epé (0.58 mmol) of NMM. 5 After stirring at RT for 1 h, 2 ml of MeOH and
mg of sodium methoxide were added. After conversion was complete,

(2R, 3R Mt erhars fitisied pireh piv#ided By dreeanblepPyiQuccinamide;

compound with trifluoroacstic acid

HO 0 o
H.N OWN—@— r:>,)Lo
2
HN

Process step 1:
(2R,3R)-2,3-Diacetoxy-N-(4-carbamimidoylphenyl)succinic acid; compound with
trifluoroacetic acid

O Chiral

m@ e

O

500 mg (2.38 mmal) of 4-aminobenzamidine dihydrochleride and 519 mg

(2.40 mmol) of (3R ,4R)-4-acetoxy-2,5-dioxotetrahydrofuran-3-yl acetate were
dissolved in 2 ml of pyridine and 2 mi of DMF and treated with 25 mg of 4-DMAP.
The mixture was then heated for 1 h at 100 °C. The mixture was filtered and purified
using HPLC. The product-containing fractions were combined and lyophilized.
Yield: 130 mg (12%).

Process step 2:
(2R,3R)-N-{4-Carbamimidoyiphenyi)-2,3-dihydroxy-N'-p-tolylsuccinamide;

compound with trifluorcacetic acid
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Yield: 19 mg (36% over 2 stages). LC/MS (Method A) 357.43 (Rt= 0.88
min, 100%) 10 'H NMR (500 MHz, DMSO-d6) S (ppm): 2.26 (s, 3H), 4.48
WO 2098 /0B1)52%53 (m, 1 H), 6.01 (m, 1K1Y, 6.16 (m, 1H), 7.13 (FQHEFRBB/ (07412
2H), 7.81 (d, 2H), 8.01 (d, 2H), 8.86 (s br, 2H), 9.20 (s br, 2H), 9.53 (s,
1H), 10.13 (s, 1Hh6he corapounds in Table 1 below were prepared in a

manner analogous té the /15 above examples. Table 1: Example
Structure Mass\Rt LE-MS\ No. fy [xom methoddl_:C- LGIMS MS 60
HN 374, 8 A MO NN 34‘ NHO F F 0390.16
O PENINL N HOHH Y~ />- "NHZ O cl F OH F O 2008/031508
HN 30 7P 2007/007612 8 Oll Chiral 356.17 0.84 A FF

52 mg (0.11 mmol) of the derivative obtained in Process step 1 were dissolved in

1 mi of DMF and subsequently treated with 15 mg (0.13 mmol) of toluidine, 62 mg
(0.13 mmol) of PyBrop, 18 mg (0.13 mmol) of HOAt and 65 pl (0.58 mmol) of NMM.
After stirring at RT for 1 h, 2 ml of MeOH and 90 mg of sodium methoxide were
added. After conversion was complete, the mixture was filtered and purified by
means of HPLC.

Yield: 19 mg (36% over 2 stages).

LC/MS (Method A} 357.43 (R= 0.88 min, 100%)

"H NMR (500 MHz, DMSO-ds) & (ppm): 2.26 (s, 3H), 4.48 (m, 1H), 4.53 (m, 1H), 6.01
(m, 1H), 6.16 (m, 1H), 7.13 (d, 2H), 7.63 (d, 2H), 7.81 (d, 2H), 8.01 (d, 2H), 8.86 (s
br, 2H), 9.20 (s br, 2H), 9.53 (s, 1H), 10.13 (s, 1H).

The compounds in Table 1 below were prepared in a manner analogous ic the

above examples.

Table 1:
Example | Structure Mass | Ry LC-MS
from from method
No. LC- | LC
MS MS
6 374.19 1 0.88
7 390.16 | 1.02




FOHN~NHZ F~N OHON OOHH90NHA401.180.99A FOH
N-<\FN I/ NHIlu~/\N O1N.OOHHIIl O100H0398.171.2A |~

WO 20080 808 OH " />-NH. H3C 0 F Gdiral CH3 F OH F 11 BET{ER390(24/ 007612
0.65 A O\ H ~/Y v ONHfINHF Chiral OH FF 12 OH 0448.141.28 A OH

N-H-OH-NA-NH2—-N-0-0-F-Chiral

8 ¢ Chirg! 356.17 | 0.84
F
F

On

40118 | 0.99
F
F})L

10 oH O 308.17 1 1.2

11 439.24 | 0.65

12 448.14 | 1.28

Y\)L
pess
SWoal:

F

Pharmacological examples

Factor |Xa determination method

The prepared substances from the examples were tested for inhibition of the
enzymatic activity of FiXa using the substrate PEFA 3107 (Pentapharm/Loxo; via S.
Black GmbH, Baumstrasse 41, 47198 Duisburg, Germany; Pr. No. 095-20) and
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OH F F Pharmacological examples Factor IXa determination method The

prepared substances from the examples were tested for inhibition of the 5
WO 2@b2idafie@ctivity of FIXa using the3dubstrate PEFA 3107 PCT/EP2007/007612
(Pentapharm/Loxo; via S. Black GmbH, Baumstrasse 41, 47198

factor%pg'é%)égﬁ{%nMé?&k%QQ%QQ%MQM%@gﬁ%y Life Science

PCT 07//007612 factor IXa (Calbiochem, Merck KGaA markets
& AnalysirsobH@ddib evensiagy, RifdNociehee @) ARdlyisc¥esnod32d atedtast miffer

(50 mMOa,%?é-%ﬁQ(%}H%ﬁ@ﬁsﬂ%%?k%ﬁ?@ﬁ?ﬁf@} BRI Nacl, 5 mM CaCl,

a,a,a-tris(hydroxymethyl)methylamine (TRIS), 100 mM NaCl, 5 m
0.1% a2, serlvn bibinarsgrHing dlpantnt (o df4paind IXapifAadiofinXa (277

final 5 tion in the test batch ded to. 2 10,mM
conce eI BTG CEboN SRAGTEaBhiE fe LU Ea i d ice
solutionisfuieewaspactibatedfeubstanosen ditheomitamperasireirbateo for

.half-well micratiter plate. The e reactian was started.hy addition of
15 mindes & SRR SO PE TR SLR SRR TR NG TR e LU0 e
reactiveagherstadednitaditat 6D500p of sutbstratidr pelte seattesoll@on in water).
The 5 OSSR e S L A0 TP AL 7 ot eadir
(Specﬂw}ﬂan skrse3df; ﬂu‘@!&esmsumm)_/\z_‘mh ﬂﬁerainumme_ software Grafit 4
e S SR S L R T R
dilutioponsessrafigieabhiaipsisHbstiair e inithsrtast 3Bt Grafit 4 (Erithacus

Michaelis-Menten constant. Table 2 shows the results. Table 2:

SoftwesgmpdBimiFoRRRST FRAsESHHlh FohT RsBtaak 4 CeXing dstig mBeng

P o o0 42 TETTED 200160, B10. bl e ok
in the costpednd pfthditpmeiilaNenten constant.

Table 2 shows the resulis.

Table 2:
Compound from | Factor iXa Compound from | Factor IXa
Example enzyme assay Example enzyme assay
|Csp [micro M} ICs0 [micro M]
1 0.22 12 0.37
5 0.17
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R4 O-R5 0 R3"N~ 1r Il N_R1 (I) 0 O-R6 R2 5 and/or all stereoisomeric
forms of the compound of the formula | and/or mixtures of these forms in

WO 26p5/ftie08nd/or a physiologically télérable salt of the comPolieP8Pthe/ 007612

formula I, where R1 is 1) -(C6-C14)-aryl-Z, in which Z is a basic

PatenPil[9ggL-containing group and in which aryl is unsubstituted or mono-, di-

or trisubstituted by T, 10 2) -(C3-C12)-cycloalkyl-Z, in which Z is a basic
nitrogen-containing group and in which cycloalkyl is unsubstituted or
MORG SRl WisHesiged Py T, 3) a four- to fifteen-membered Het-Z, in
which Z is a basic nitrogen-containing group and in which Het is
unsubstititdd or 1 Aifonally mono-, di- or trisubstituted by T, R2 and
R4 are idantiNal or differegat angrimdepéidently of one another are a
hydrogen ‘atom gr -(C1-C4)-Mkyl, R3 is 1)
-(CO-C4)-alkylege-(CorSg)-at#l, in which aryl is unsubstituted or mono-,
di- or trisubstituted by T, 20 2) -(CO-C4)-alkylene-Het, in which Het is
uARdisstall sl woseRsRTifoBrerRibsiERRPPBY e Qﬁ the formula | and/or
(i nfrde-BHNBSE 1S RS ik A YRy (GRcic A RN 11 MUNEN B VAR Br¥isit of

in each case indeé)endently of one another are unsubstituted or mono-,
dib@ceBnpsntebipg foroxis) |, where
-@OLCA)yalkylgue(C555-aM)raryinQutfich @Ld)cielaalkithofe Mg aRthg group
and cycloalkyl in each case independently of one another are

unsubstitateh ovhitdmarylds ensribsbtitteden yone) di- or trisubstituted by T,
-(CO-C4)salkylgpe-(€6-C: |- i ich.aryl in, ea -
case in pendzlfaft‘?y!%é5 8%(%@;% kégrl gje(? E@J@%&g gaé%ri%ﬁ%&%gﬁ(ﬁ?%trammg
trisubstigitaeblynd, IM@hZI08RBENE R3URETHER2A8Y K107H6H3- &Ji- or
-(CO-C4)-alkylene-Het-Q-(C6-C14)-aryl, in which aryl and Het in each

case mciéﬁ‘éﬁ/ﬁté%go?f% e another are unsubstituted or mono-, di- or
trisubstigjted by fouer ©) fifteontipallslenetdetQitiehithwhish thesteo

Het radicals in
nﬁrogen—containing group and in which Het is unsubstituted or

additionally mono-, di- or trisubstituted by T,

R2 and R4 are identical or different and independently of one another are a
hydrogen atom or -(C4-Cg)-alkyl,

R3is 1) -(Cp-Cg)-alkylene-(Cg-Cq4)-aryl, in which aryl is unsubstituted
or mono-, di- or trisubstituted by T,

2) -(Cp-Cy)-alkytene-Het, in which Het is unsubstituted or mono-,

di- or trisubstituted by T,

3} -(Cg-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,

4) -(Co-Cyq)-alkylene-(Cg-C14)-aryl-Q-(C3-Cq2)-cycloalkyl, in
which aryl and cycloalkyl in each case independently of one another
are unsubstituted or mono-, di- or trisubstituted by T,

5) -(Cp-Cy)-alkylene-(Cg-Cq4)-aryl-Q-Het, in which aryl and Het in
each case independently of one another are unsubstituted or mono-,
di- or frisubstituted by T,
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5 each case independently of one another are unsubstituted or mono-, di-
or trisubstituted by T, Q is a covalent bond, -(C1-C4)-alkylene, -NH-,

WO 2080888 alkyl)-, -0-, -SO2- or -S33T is 1) halogen, 10 2)R{T1ECBYHIKON7 5612

in which alkyl are unsubstituted or independently mono-, di- or

trisubstituted by (C1-G3 ;
Ncoricr i e N e T e s A et
gz) 100? %g?d%%@%ﬁﬂeﬁily%ﬂ@ig%ﬁ?ﬂh%ﬁ@@&%hs&}asﬁf@%c%r%no-,
ic an independently of one
another%{réjé%%lﬂh% 'rﬁ%ﬁﬂ?ﬁ( @é -C8)-cycloalkyl, halogen or -(C
1-C6)-alkyl, 11) e};@hwm@mmt—&m@m&rm&h 2Rl @)o 88 E1Din
14) -S02-(C1-C4)-alkyl, 15) -S02-NH-RIO, 16) -S02-(C1-C3)-fluoroalkyl,
17) -S-(€act4pakineppendents-oCone Hrmibes Ak U psabstbsmBeso®no-,
34 PCT@P&O@@@Q&%&%J«’@&N R6 are identical or different and
independently of one another are a hydrogen atom, -C(0)-R12,

-6 B)-0rpyalg)yaA-R &40@1@&»@4&%&@1123@) alkyl)-, -O-,

-(C1- CG)S(?JJ(%/ é%’; C8)-cycloalkyl, -(C6-C14)-aryl or Het. 52. A
compoun RE T8imula I as claimed in claim 1, where R1lis 1)

-(ER-CL4)-arylig dgie aryl is selected from the group

2) -(C1-Cg)-alkyl, in which alkyl are unsubstituted or independently
mono-, di- or trisubstituted by -(C1-C3z)-fluoroalkyl, -N-C(O)-OH
or -N-C(O)-(C1-C4)-alkyl,

3) -{C4-Cg)-fluoroalkyt,

4) -{C3-Cg)-cycloalkyl,

5) -OH,

6) -0-(C1-Cy)-alkyl,

7) ~0-(C1-Ca)-fluoroalkyl,

8) -NO9,

9) -CN,

10)  -N(R10)}R11), in which R10 and R11 independently of one
another are a hydrogen atom, -(C3-Cg)-cycloalkyl, halogen or

-(C1-Cg)-alkyl,
11}  -C{O)-NH-R10,
12} -NH-C(O}-R10,
13}  -NH-S09-R10,
14)  -S09-(C4-Cy)-alkyl,
15)  -S09-NH-R10,
16)  -S02-(C1-Ca)-fluoroalkyl,
17)  -8-(C1-Cy)-alkyl or
18) -S-(C4-Ca)-fluoroalkyl,
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consisting of phenyl and naphthyl, and in which aryl is unsubstituted or
mono-, di- or trisubstituted by T and Z is amino, aminomethylene, 10

WO 28884134 5§Ganidino, azetidinyl, pyrrélilinyl, piperidinyl, pyridifl/gP2007/007612

aminopyridinyl, or 2) a four- to fifteen-membered Het-Z, where Het is

SRIECIRG BBM Lhe GOHRSPERISHAT: A RYL AsRMNy BN other are a

benzimidazolinyl, benzimidazolyl, benzofuranyl, benzothiofurara‘/l,
or

benzothivigheasn 2B penzdiazBlR.berigbthiaZdR -béRadwiard]

benzotej(@ 0 #)ugﬁpﬁisﬁﬁé@lyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl; carbolinyl, beta-carbolinyl, quinazolinyl, quinolinyl,

qRitRligin( 1 ABKoHaikglizi(Gh - Qg reyebality uisitnyachirontdel|,
chromenyl, cinnolinyl, deca- hydroquinolinyl, dibenzofuranyl,
dibenzothiophenyl, dihydrofuran[2,3 20 b]-tetrahydrofuranyl,

dilyeiaiianyl ofegolyhnelipxaad chigxelenyleidiin $Hrhare-dithiazinyl,
furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl,
bRy IndolAgh GriddrgTySHA-WAGYR, AR 56 ASTEIeR HOROHEHBH,

isoch | iso 1. isoindoli o icothiarolidi .

P soiaS oI RB AP S AN S RS psputed or
morpholingharaphthytidénydstidetadyurdisoglinoliayhioxadiarwyhethylene,

1,2,3-oxadi I ~oxadiazolyl. 1.2.5- azalyl, 1.3.4roxadiazalyl
oxazolc ST e S Bt AR
phenantaranglyphendntirolinyl, phenazinyl, phenothiazinyl,

phenoxathiinyl %azZI i ip inyl,_pineridi

pteridin;# ?purir%;?r,8 lgj;?gniﬁﬁﬁééﬁe\@%%gfg#d%yﬂpﬁgﬁ%{%g@%{z% yﬁr"om
pyridazitiys, opsuizl coxsiztityg, yaiciisimid aasih, pyridatiidirglyibenzimidazolinyl,

il RS R i e
tetrahydbeisaoxadoily b eseatiyiarsdylinuingntriareliydrepyeiditigizolyl,

125 o B As ey b Rl earpazoly) carboliny,
thienyl, firémomnitdirolyiqthirarsdixakoiyindlieybpyidpliaireiidhapyrediginy!,

SR A R e

and in whigdrogutris!imybsubibeinzedusanybribbedizethiophenyl, dihydrofuranf2,3-
bl-tetrahydrofuranyl, dihydrofuranyl!, dioxolyl, dioxanyi, dioxolenyl, 2H,
B6H-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, isothiazotyl, isoxazolyl,
isoxazolidinyl, 2-isoxazolinyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazotlyl, oxazolidinyl, oxazolyl,
oxazolidinyl, oxothiolanyl, phenanthridinyl, phenanthreny,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyt, pteridinyl, purinyl,
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridothiophenyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl,
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trisubstituted by T and in which Z is as defined above, R2 and R4 are
identical or different and independently of one another are a 10 hydrogen

WO 288088 3@81-C4)-alkyl, R3 is 1) -(CO5C4)-alkylene-(C6-C1A~dAaP #PWhIgA7 612

aryl is as defined above and is unsubstituted or mono-, di- or

”'SUbS“{H‘é%RgrEfL?rérﬁﬁqe%?u?&%%% uﬁ%rﬁgi 1&%”%(9&%% v,

in which the two aryls in each case |nd pendently of orie another a

defined teBaiveveraniginyb &otr-dasSitidepeniaeht dBdhéadinnnlt dra. 4-

unsubs &%(?a% 0 ésibtﬂﬁt'
-(CO- C%Halkylen[g (g%z gﬂ?@w ok (C%%%%M g;dc%é)l%l Gyl iniaziny,

as definBdagobietaied vy tengindazelibsthigeaetazabnothignaepyridinyl,
t”SUbSt'{m@H%—F@@T it G MR Sﬁeﬁi@tﬁ%@r%ﬂhrﬁgé“

which aryl and Het ‘are as defined above and in each case independ

of one aifbtheraayb tirtipgtithtadBdriavend., 0L, 6r’ffrm%tm@@ﬁyaﬁo@’hs1 3,4-
a covalgRLbeRA o (Chifrdhalodant vilidh N Liktisdi e 865Pmohds Bi- or

halogen, 25 2 (C1 C6)-alkyl, in which alkyl is unsubstituted or
indepentisaipptiited Dy aptrisuysishtdd has@arfiass)-abevsalkyl,

IS RE O M&Q%!(gzloﬁ@r@ﬁyén&; n&%ﬁ&%ﬂ%ﬁm’ﬁother area

-(C3-C6)-cycloalkyl, 30 5) -OH, 6) -0-(C1-C4)-alkyl
-O-(C1-0%}PI6rdANRYN wd%d%ﬂbﬁs 36 PCT/EP2007/007612 8)

ongzigr?glt%er a:@ 9 hy@r eﬂ%ﬂ nﬁglq\@ ‘gé)" rgyffgg"{ﬁ %%iggﬁ ?@li

Co)-alkyhbblb é}(@)sMHsB%Qntth%}j M@l,%rl@%uh‘é’ﬂﬁﬁ%%}eﬂ
2) -(Cp-Cy)-alkylene-(Cg-C14)-aryl-Q-(Cg-C14)-aryl, in which the
two aryls in each case independently of one ancther are as defined
above and in each case independently of one another are
unsubstituied or mono-, di- or trisubstituted by T,
3) ~(Cp-Cyq)-alkylene-(Cg-Cq4)-aryl-Q-(C3-C19)-cycloalkyl, in
which aryl is as defined above and cycloalky! is unsubstituted or
mono-, di- or trisubstituted by T, or
4) -(Cp-Cy)-alkylene-(Cg-C14)-aryl-Q-Het, in which aryl and Het
are as defined above and in each case independently of one another
are unsubstitdted or mono-, di- or trisubstituted by T,

Qis a covalent bond, -(C1-Cg4)-alkylene, -NH-, -N({C1-C4)-alkyi}- or -O-,
Tis 1) halogen,

2) -(C1-Cg)-alkyl, in which alkyl is unsubstituted or independently
mono-, di- or trisubstituted by -(C4-Cg)-flucroalkyl,
-N-C(O)-OH or -N-C(0)-(C1-Cy)-alkyl,
3) -(C4-Cg)-fluoroalkyl,
4) -{(C3-Cg)-cycloalkyl,
5) -OH,
6) -0-(C1-Cy)-alkyl,
7) -0-(C1-Ca)-fluoroalkyl,



10

i5

20

25

30

14) -S02-(C1-C4)-alkyl, 10 15) -S02-NH-RI 0, 16)
-S02-(C1-C3)-fluoroalkyl, 17) -S-(C1-C4)-alkyl or 18)

WO 200868 C®Efluoroalkyl, R5 and R6 &#é identical or different Bad/EP2007/007612

independently of one another are a 15 hydrogen atom, -C(O)-R12,
-C(0)-Of é NH-R12 or -(C1-C4)-alkyl, where R12

is-(C1- C alky%? 3-C8)-cycloalkyl, -(C6-C14)-aryl or Het, and in which
aryl andg-)let are_ap defined above. 20 3. A compound of the formula | as

or Hot 2] Gnora BT ) CEiahe 1O R er G EChLACRRpERaenty Bt ore
benzimidazehdraid isegdinglinyktamd IONNGE) £ 88K Aaripishng, 12 4-

and R4 are in each case a hydrogen atom, 25 R3 is 1) phenyl, in which
phenyl i§&ah&liBdtituted or mono- or disubstituted by T, 2)

-phenyl &ﬁhen ¢. Kﬁﬁ?e two phenyl radicals in each case
independently 0 () )e I are unsubstituted or mono- or disubstituted
by T, 3012)) pheyH-QH{EBREG)-cycloalkyl, in which phenyl and cycloalkyl in
each ca inde %ﬁtr\)‘;a%o 8one another are unsubstituted or mono- or
disubstit %d by é 08/031508 37 PCT/EP2007/007612 4)
phenyl- Q et- 23@#&/ d;-l t;gH iselected from the group consisting of
qumollnyl qguinoxalinyl, furanyl |ndonI isoquinolinyl, isothiazolyl,
isoxazolyf Joxaefd2piHpipedidinyl, pyrazolyl, pyridazinyl, pyrimidinyl,

pyridyl |m|d [, pyrrolyl, thiadiazol I thiazolyl, thienyl, 5 thienopyrrolyl
or thien lophi Pt %ﬁ*ﬁﬂrﬁﬁ W and Het-2 in each case

mdepenqk? tly of ope anathar are unsubstituted or mono- or disubstituted
by T,Qis zcoval(gaﬁ bond, C}ﬁZ- -N(CH3)- or -0-, Tis 1) F,ClorBr, 10 2)

-(C1-Cayajkyl,-B-(@yel sl arsaliysubstituted or independently

R5 and R6 are identical or different and independently of one another are a
hydrogen atom, -C(0O)-R12, -C(0)-0-R12, -C(O)-NH-R12 or
-(C4-Cy4)-alkyl, where

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

aryl and Het are as defined above.

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

R1is carbamimidoylphenyl, aminomethyiphenyl or Het-Z, Whefe Hetis
selected from the group consisting of benzimidazolyl and isoquinclinyl,
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
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,
3) phenyl-Q-(C3-Cg)-cycloalkyl, in which phenyl and cycloalkyl in
each case independently of one another are unsubstituted or mono- or
disubstituted by T, or |
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mono- or disubstituted by -CF3 or -N-C(O)-CH3, 3) -CF3, 4)
-O-(C1-C4)-alkyl, 5)-O-CF3, 15 6) -NO2, 7) -N(R10)(R11), in which R10

WO 28R8/R3 15%W@ependently of one anothér are a hydrogen atoffidyEP2007/007612

-(C1-C4)-alkyl, or 8) -S02-CHS3, and R5 and R6 are in eac_h case a
hydrogey atom,,2Q -(ﬁ-ﬁ%ﬁﬁ%’lﬁkﬁéﬁﬁ‘?éﬂ%ﬂ%ge'l@&&&afFBﬁPtHbcﬁ}%LS’;S

more of claims'1 to 3, which is the compound (2R,
3R)-N-(pfa?ﬁ@ﬁ@ﬁ@qhmbnﬁiwl)%@@Wam@wwltdmm&amumolq'raR!,
?aF\r)t)alr\lar(’r% déem {%%)WE%’W@L@%%&@ Hietig NP D yridazinyl,

3R)-N-(RHMEOH M piaiwidop)- rebdbissigashdnihjazdy!, thienyl,

dihydroxyiaHarRmiia. or thienothiophenyl, and in which phenyl and Het-2 |
(2R,3R)-N-(4-amir!1%3?nethylphenyil)-pz,3-(¥iFlf/adr}o@-\m'-%—to?yl%ﬂ%c?r?ami e, "

(2R,3R) G2 %268 dndianangpHbnof ons-anathenerau psdhativiehamienc- or

30 (2R, disubstituted by T, . _
3R)-N-(2-amino-3H-benzimidazol-5-yl)-N'-(4-fluorophenyl)-2,3-dihydroxy-

té&RtéFanfided Walent bosd3 (Hig- 38N TARFI067/007612 (2R,

Sli)-N-( -aming@-3K-bepzimidazol-5-yl)-N'-(4-chlorophenyl)-2,3-

di i%roi}tarta am 8r rR,
3R)-N-(2-amine(Gk-Dginailkyt) aaolddigh) &2k dilny dnosyeistipitenyir independently
tartaramide, 5 (2R, .
3R)-N-(F0RRheBlissbssiviRmh PS5 o s NG R SEHS - (4-nitrophenyl)-
tartara 'ge, (2%

3R)-N-( -amino-gl-:l)’-’benzimidazol-5-yl)-2,3-dihydroxy-N'-(4-isopropyl-

phenyl)taytaranm@eC2R 4 )-alkyl,
3R)-N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-(4-piperidin-1-yl-

10 pheng)tartaf@rfitiaor (2R,
3R)-N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-(4-phenoxy-
pheny)t ftaramhg@2:

7) -N(R10){(R11)}, in which R10 and R11 independently of one

another are a hydrogen atom or -(C4-C4)-alkyl, or
8) -502-CHa, and

RS 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-y1)-2,3-dihydroxy-N"-p-tolyltartaramide,

(2R, 3R}-N-(2-amino-3H-benzimidazol-5-y1)-2,3-dihydroxy-N'-p-tolyl-
tartaramide,

(2R, 3R)-N-(2-amino-3H-benzimidazol-5-y1)-N'-(4-cyclohexylphenyl)-2,3-
dihydroxytartaramide,
(2R,3R)}-N-(4-aminomethylphenyl)-2,3-dihydroxy-N'-p-tolylsuccinamide,

(2R, 3R)-N-(4-carbamimidoylphenyl}-2,3-dihydroxy-N'-p-tolylsuccinamide,
(2R, 3R)-N-(2-amino-3H-benzimidazol-5-y1)-N'-(4-fluorophenyl)-2,3-dihydroxy-

tartaramide,



10

15

20

5. A process for the preparation of the compound of the formula | as
claimed in 15 one or more of claims 1 to 4, which comprises a) reacting a

WO 20661980k8%f the formula Il O O AG® (1) O 0 with a coméen@P2007/007612

NH(R3)(R4) to give a compound of the formula Ill, O- R4 O O R3'N OH

ROR RS il 83 a0 fit siecin efiner i il |

feac |ng e compoun h & compoun
WWMFB@@miQWe a compound of the formula VI, WO 2008/031508

N A R e Vil e
iattay @mlté@tlve group butoxycarbonyl, and subsequently reacting to give
Rt S SR e Do L G i
Reraeaaridizfined in formula I, with a compound NH(R2)(R1)-Boc to give
a(ﬁ%p@%ﬁwm@m%iwﬁm%%ﬁﬁid%%oq%o-yl)-2,S-dihydroxy~N'-(4~isopropyE-
phenyltartaramide,
(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N"-(4-piperidin-1-yl-
phenyltartaramide or
(2R, 3R)-N-(2-amino-3H-benzimidazol-5-yl)-2,3-dihydroxy-N'-{4-phenoxy-

phenyl)tartaramide.

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 1l

0 O

Ao oA

O
with a compound NH(R3)R4) to give a compound of the formula Ili,

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

compound of the formula Vi,



10

15

20

N ~~N" N~R1-BOC (V~ O O R2 R6 10 where the radicals R1, R2, R3,
R4, R5 and R6 are as defined in formula | and Boc is the protective group

WO 26GE%8a0nyl, and subsequently rédcting to give a compBUidERRE /007612

formula I, or c) either isolating the compound of the formula | prepared
according to process a) or b) in free form or releasing it from
physiologically intoléPakfe 15 salts or, in the case of the presence of
acidic or basic groygs, ¢pnv ting it into physiologically tolerable salts, or
d) separating a compound 0 thefer(t)rmuIa I pre ared according to process
a) or b), or a sui HS NO eraﬁnula \Q\)hlch on account of its
chemical structure o urs(fp enantiomeric or diastereomeric forms, into
the 20 pure enantiomers ondiastereomers by salt formation with
enantiomerically pure acidg%r bases, chromatography on chiral
stationary phases or derivatization by means of chiral enantiomerically
puwitcoe ineoEtticats 1 aR YV B 20068/831 508400 GTEH R2 6000V 6a&d Boc is
SPgasn sepal e il daRln ane s us ohaned.And (0
fral ‘au |I|a groups édicamen omprlse
eﬁmapm@anﬁdum‘@fmulaésoone 5 compound of the formula | as claimed

ne 0 C th,@ pharmaceutically suitable

phyFsgl%I g) Iﬂ é?ﬁﬁ‘eﬁ O%@\%Frﬁgi%gﬁﬂ%vﬁe\?and/or other active
substances and aumhane/%?. The use of the compound of the formula |
as claimed in one gggmare ofglaims 10 1 to 4 for the production of a
medicament for th ‘prophyl IS, secondary prevention and therapy of all
those diseasesfgiic pawy thro ses, embolisms,
hypercoagulability or bro@;%anges 8. The use as claimed in claim 7,
wherein the disease is a myocardial infarct, 15 angina pectoris and other
favinsroftias utel waierRey anemad%@@ peripiiersd iasctiar diseqises
dee vein t embollsm em or ic events
cgﬁ ‘ngﬁ& % rﬁ@%ﬁﬁ%ﬁm P%% é)c( rQ{La(gstenosis
after revascularlzatlon an’da@ngloplasty and similar interventions such as
stent implantationsFland Oypass operations, or the
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where the radicals R1, R2, R3, R4, R5 and R6 are as defined in formula | and
Boc is the protective group butoxycarbonyl, and subseguently 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



10

15

20

25

20 reduction of the risk of thrombosis after surgical interventions such as
in knee and hip joint operations, or disseminated intravascular

WO 268g0BtidI sepsis and other intravscular events which aBGIgRaN 7 /0074612

inflammation, atherosclerosis, diabetes and the metabolic syndrome and
their.sequelae, tumor,gro and. tumor metastasis, inflammatory and
R s e S R o R R i of
diserdeirabathxdiasngostatic 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
oparaidinsroeprexant moandisedrenteiframbssanfayordtadrat least one

compound of the formula | as claimed in one or more of claims 1 o 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.



