1 NEW PHARMACEUTICAL COMPOSITIONS FOR TREATMENT OF
THROMBOSIS The present invention relates to novel pharmaceutical
compositions comprising one or more, preferably one, selected direct
thrombin inhibitors (DTI) 1, and at least ohe additional active compound 1
processes for preparing them and their use as medicament in the
treatment of thromb05|s Summar In a first aspect there IS prowded a
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myocardial infarction or acute coronary syndromes, including
optionally the pharmacologically acceptable acid addition salis and the hydrates

thereof and optionally together with one or more pharmaceutically acceptable
excipients or carriers.

In a second aspect, there is provided the use of a pharmaceutical composition as
defined above for the manufacture of a medicament for treating an indication selected
from indications: deep vein thrombosis (DVT) puimonary embolism, and other venous
thrombotic events in patients at risk for such events (post-orthopedic surgery, medical
patients, cancer patients, surgical patients), stroke prevention in atriat fibrillation
(SPAF), stroke prevention in other populations at high risk for such events (heart
failure or left ventricular dysfunction, high risk patients with myocardial infarction,
patients with valve disease or valve replacement) thrombosis and thombotic events in
patients with acute myocardial infarction or acute coronary syndromes, including
patients undergoing thrombolysis or those with stents or percutaneous coronary
intervention (PCI), or both, post-myocardial infarction (MI), in patients who have
received thrombolysis or those with percutaneous coronary intervention or post

coronary bypass surgery, or other acute coronary syndromes for prevention or



patients undergoing thrombolysis or those with stents or percutaneous
coronary intervention (PCI), or both, post-myocardial infarction (Ml), in
patients who have received thrombolysis or those with percutaneous
coronary intervention or post coronary Bygass surgery, or other acute
coronary syndromes for prevention or 1a treatment of thrombosis, in
articular for treatment of patients with stents or percutaneous coronary
FREME o (BEIMPPRiEaiI l A8SISHHADNOF tHeatveRtionl IPgHents with stents or
ponbedinaent taedisclaatyssatasagp@ pharmaceutical compositions
comprising at least one direct thrombin inhibitor 1 selected from the group
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1-methyl-2-[4-(N-hydroxyamidino)-phenylaminomethyl]-benzimidazol-5-yl-
carbox lic acid-(N-2-pyridyl-N-2-ethoxycarbonylethyt)- amlde havin &the
ERHZz CH3 DN OH o CCN HEt0.\77AN ,~ 1l0 N SGEfF2006/061046
melagatran (inogatran), 1. 5) ximeld&gatran, (1.6) h|rud|n (1.7) hirolog, to

8) argairo nall fta tomers cemates
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salts cophasdic acwmwmiﬂmmmﬂwwmmdmpm hice
one Qipayeeadditional active compounds 2 selected from the groups

consisting of platelet inhibitors 2a, low molecular weight heparins

(LMIWH) and heparinoids as well as unfractionated hepgrin 2b, factor X,
inhibitors 2c, combined thrombln/fac@,q X8 inhibi inogen

receptor antagonists (glyco 20 proteir liB/lla anta) §ts) Zggnd Vitamin
K antagonists gf, optionally togetharwi ] N

(1.4) melagatran {inogatran},
{1.5) ximelagatran,

(1.6) hirudin,

(1.7)  hirolog,

(1.8) argatroban,

optionally in the form of tautomers, racemates, enantiomers, diastereomers,
pharmacologically acceptable acid addition salts, solvates or hydrates, prodrugs
thereof,

and further comprising one or more additional active compounds 2 selected from the
groups consisting of platelet inhibitors 2a, low molecular weight heparins (LMWH)
and heparinoids as well as unfraciionated heparin 2b, facior X, inhibitors 2g,
combined thrombinffactor X, inhibitors 2d, fibrinogen receptor antagonists (glyco-
protein iib/lia antagonists) 2e and Vitamin K antagonists 2f, optionally together with
one or more pharmaceutically acceptable excipients or carriers. All active compo-
nents should be present in effective amounts.

The active compounds 1.1 to 1.3 are disclosed in the prior ari, e.g. in WO 88/37075
and WO 04/014894.

Prodrugs of the drugs mentioned above are such derivatlives containing one or more
groups capable of being cleaved in vive, particularly a group which can be converted



10

15

20

25

30

one or more pharmaceutically acceptable excipients or carriers. All active
compo- nents should be present in effective amounts. The active
compounds 1.1 to 1.3 are disclosed in the prior art, e.g. in WO 98137075

WOSURENS 04/014894. Prodrugs of the drugs mentioned FSOVEPAPE6LEEL 6
derivatives containing one or more3groups capable of being cleaved in

. Vivo, particularly a group which can be converted WO 2006/103206
IR AR BRIPIHRCP B P SABB R LR 9 SRA R iufivo from an
iminapabiaiod m@c@m@omw@mm M@w_pammgmqpbei'ng cieaved in
vivé QRBPOLBAR SO BIRIBINGIG K 105 SARANIRIRH RENAEISAYRAIRAHARIE into
so-called double prodrugs. Groups which can be converted In-vivo into a
CarBary aNP R G HAUNS G0 2Rp B PVNBeHRpERG R HiUE Vs fnirainmensmino
grofp ARINAsBISEeH R 3 i iRRlD SRk ra N i WitR iREIRSLRRERVH P reference,

incorporated by reference, as well as in other WO publications cited ]
35 HEbmb &oPENFY O URIGIHRAS GEEH N eIRIRRASATB dRcSoTertion with specific
antphamiadegtical compositions according to the present invention the direct

to thrombin inhibitors 1 may be contained in a form selected from

tautomers, optical isomers, enantiomers, racemates, diastereomers,
In Bisaphacoasgicits vepraifonmigceridingntoatks wivsest owhntinatdbeadirect
thrdfiRS sHEbERETS ﬁ?ﬁ?t'b@emm@é)fht@efd%"ég}é@tég%ﬁp%ﬁomers, optical

. Pharmaceutical Ccompositions comprising one or more, preferably one, _
ISORKRp SHABLIP TR EEP AR5 AR RUR S RiRIGHREPaicaikeR@ptable acid
addiiar saitg|egivatecerphytiatesidardeiiien sakshofodrechilsordbitending on the
indj\rrll ibai}ors %}cgrgarisggggj}?s}aselg ié% fcr:%rrg the.group consisting of the
lnyquroch‘l"c?rlcije,"hydro- bromlgg, % rmodu?@,sﬁ d}%sﬁfbnﬁgfés,m one or more,
prefgraty hosphamep iy din Asulrsdestiaiyopordtenentyaheadgaaferred.
hydroacetate, hydrobenzoate, hydrocitrate, hydro 20 fumarate,

hydrotartrate, hydrolactate, hydrooxalate, hzsdrosuccinate, hydrobenzoate
Pharmacological acceptable acid addition salts of direct thrombin inhibitors 1

“‘_:.v el B

comprise salts selected from the group consisting of the hydrochioride, hydro-
bromide, hydroiodide, hydrosulphate, hydrophosphate, hydromethanesulphonate,
hydronitrate, hydromaleate, hydroacetate, hydrobenzoate, hydrocitraie, hydro-
fumarats, hydrotarirate, hydrolactate, hydrooxalate, hydrosuccinate, hydrobenzoate
and hydro-p-iolucisulphonate, preferably hydrochloride, hydrobromide, hydrosul-
phate, hydrophosphate, hydromaleate, hydrofumaraie and hydromethansuiphonate.
Some of the compounds 1 may add more than one eguivaient acid, e.g. two
equivalents. The salts of hydrochioric acid, methanesulphonic acid, maleic acid,
benzoic acid and acstic acid are especially preferred. The most preferred salt of 1 is
the methansulfonic acid addition salt.

The pharmaceutical compositions according o the invention comprising at least one
direct thrombin inhibitor 1 and at ieast one additonal aciive compound 2 are not
restricted to binary combinations of actives. The combinations disciosed exemplary
below comprising an direct thrombin inhibitor 1 together with an additional active
compound 2 may comprise a third or a third and 2 fourth, preferably a third active
compound, also selected from the group consisting of platelet inhibitors 2a, low
molecular weight heparins and heparinoids 2b, factor X, inhibitors 2g, combined
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and hydro-p-toluolsulphonate, preferably hydrochloride, hydrobromide,
hydrosul- phate, hydrophosphate, hydromaleate, hydrofumarate and
%%dromethanswphonate Some of the compounds 1 may add more than

%Yt acid, e.g. two equivalents. The salts of hyd e hfBFeM&R1046

methanesulphonlc acid, maleic acid4 25 benzoic acid and acetic acid are
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tions 0 actlve e combinati sclosed exemplary below
comprising an direct thrombin inhibitor 1 together with an additional active
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d, also selected from th
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components 2a to 2f mentioned specifically hereinafter are described in

In'BeuRicEsteRIRa SrbMipfRiegraRbAdInGS, Ahdnshivestionitaecombination is

pharmaceutical combjnation is blna%é rising an direct thrombin

com
to{ AP B E PE R A A SRIRB L B BRecOMRBIEE Saibstd from
th@lgldesdd 22¢ 2hd 2¢, Agriereed tnﬁ,amamhmaaﬁmmmtm compmwad may

be}é% rreeltthgﬁpld%?&el or.ac ac allc aC|d (Se§A Féc%{lna e nckc 2& %6

imen %%e |nvent|on ep armaceu
artéré’érwaﬁfphmngeéh m&mmmpnhwmrﬂﬁaa@ewe&mmw Za A

prefifeiedelioin, Rendiassen gén%?nszﬁoﬁg)o%ﬁw&ﬁd@fci&@ gﬂﬁ 844y |sahcylac

two compounds may belong to one and the s&amie or ifferent classes
acdfiected from 2a, 2b, 2c, 2d, 2e and 2f. Preferably both additional
compounds are selected from class 2a. A

in a third embodiment of the invention the pharmaceutical combination is
quarternary, comprising two direct thrombin inhibitors 1 and two active compounds
selected from either one or from two different classes of 2a, 2b, 2¢, 2d, 2e and 2,

preferably selected from either one or from two different classes of 2a, 2b and 2e.

Any reference to an direct thrombin inhibitor 1 within the scope of the present
invention shouid be undaersiood as a reference to any specific direct thrombin
inhibitor selected from compounds 1.1 to 1.8. mentioned hereinbefore. Analogously,
any reference to an active compound selected from the ciasses 2a, 2b, 2c, 2d, 2e
and 2f within the scope of the present invention should be understood as a reference

o any aclive compound of these classes mentioned specifically hereinbelow.

in the pharmaceutical combinations according to the invention the active substances
may be combined in a single preparation, e.g. as a fixed dose combination
comprising the active ingredients in one formulation together, or contained in two or

more separate formulations, e.g. as a kit of parts adapted for simultaneous, separate
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15 preferred ternary combination contains compound 1.1, clopidogrel and
acetylsalicylic acid. In a third embodiment of the invention the
vsPharmaceutlcal combination is quartemary, comprising two direct
Rrdfi6i hibitors 1 and two active compounds 20 selectéd TrERTORIEL46
one or from two different classes of52a, 2b, 2c, 2d, 2e and 2f, preferably
selecte om elth one or[é om two dj fferent classes of 2a, 2b.and

o RS TETIRInEE T S BTR e EoP2 TGRS <espaiomdne acive

sulpFEswes headtibin mmmtmanafwmmm:wmmmenﬁon.
direct thrombin 25 inhibitor selected from compounds 1.1 to I.B.

mentioned hereinbefore. Analog usly, any reference to an active

In abRipBoANSats QB Bivemion Ha diey, Yrombininhiditersd & wigwmiarmed.
esﬁé@ﬁﬂyqﬁtr&m@mwaaa%ﬁ@auIwghﬁﬁeﬁﬁﬁé@%ﬁﬁc@ebﬂerence to

any active compound of these classes mentioned specifically hereinbelow.
30 In the pharmaceutical combinations according to the invention the
All aphaevedestitoat esompasiiersombiihed pnea s dglerpnéiparatanbe . dvamstageously

us%'é%‘?tﬂ%%s %%58&1 é‘nprlsrng the active ingredients in one
tog

ormulatio her, or contained in two or more separate formulations,
e.g. as a kit of parts adapted for simultaneous, separate WO 2006/103206

forP@\EEB@@ﬁéﬂﬁl%ﬁj SiRttRERNtRl %@'%H@@&%fé&%m&ﬁc%%ﬁhhc and

com osmons contalnlng the active substances 1 and 2 in a single
Rl fispReRS RHFA@0rding to the invention. In all embodiments
of the |nvent|on the direct thrombrn inhibitors 1.1 is preferred 5 especially

deg%fqémo{h}?rﬂgb%omm rr? Re ethageFquonrcg A"venous thrombotic

armaceuti resen? mvén?on caneb
evepkgantagtisuisat uiskdion svshawwiii(rasitatidosetis fougrnpraveshtarpatients,

caftbsh BEAERBNL Qs pansaayences of thrombotic and thromboembolic

diseases such as deep vein hrombosis (DVT) pulmonary embolism, and

stralﬂeeqregﬁamm&tﬁrgbﬁgnHattcn (SPAF),

stroke prevention in other populations at high risk for such events (heart failure or left
veniricular dysfunction, high risk patients with myocardial infarction, patients with
valve disease or valve replacement}

thrombosis and thombotic evenis in patients with acute myocardial infarction or acute
coronary syndromes, including patients undergoing thrombolysis or those with stents
or percutaneous coronary intervention (PCI), or both,

post-myocardial infarction (M)}, in patients who have received thrombolysis or those
with percutaneous coronary intervention or post coronary bypass surgery,

or other acute coronary syndromes

for prevention or treatment of thrombosis, in particular for treatment of patients with

stents or percutanecus coronary intervention (PCH).

Preferred fields of application are chronic and acute thromboembolic disecases or
evenis.

Particularty preferred fields of application are DVT and SPAF.



events in patients at risk for such events (post-orthopedic surgery, medical
patients, 1s cancer patients, surgical patients), stroke prevention in atrial
fibrillation (SPAF), stroke prevention in dther populations at high risk for
such events (heart failure or left ventricular dysfunction, high risk patients
with myocardial infarction, patients with valve disease or valve

replacREIR) SBRYEMBRSIS araimddicasinnny Ridbstndietigiranentioned

Rutenmigiotddarabasiiay agHIRM I SLIMPLY SYREHeMes nBsleiagpatepisrmaceutical
undergﬁ?é%%thromg@gsis or those with stents or percutaneous coronar

(FREW B5B9) O BeHGH S IERR S AP A5 PN PR Bsfré%&e{ﬁyﬁt?d direct

fraventecenréditheoinatysib piathosevitvitnpercitaneadgdiveiahatyive compounds 2
intervention or.nost coronary. b s surgery, 25 por other.acute coropar ,

G P SRl el 2 i g er woion
frepatienteokphtiptitic oilis astoved asparbactinraisccoapaary BitefastaioN. inhibitors

G- ABirEedigids AiapRlicalionABiONE ARl A4EN receptor  antagonists

tAitomboembolic diseases or 30 events. PartiCUlarly preferred fields of

fypfeniRiriabiiz PR WP, 28 FhdS/ERBINK amBeanisnik antiemrdy together
Qlitiesineanyef fherdicalipnpiymeriuionad: hsiambsiore o mpIeNGon "patient” is

administering to a patient in need thereof a pharmaceutical composition
ReElily (GRS cHEOREOMBHENGTA IB85H oriS P IRBL kg diREcPody. The
thedhaai oihbhietorsrit iis coszvin&diampotnens aimarenaddiicralagtive successive
c%rrpqpncl)u,(rr]gf?fj% &e&%;c]%e%ifrom the %ror# s consisting of platelet inhibitors 2a,

Ve COMmpo o .
ow molecular weig eparinsTan parinoids as well as unfractionated

heparin 2b, factor Xa inhibitors 2c, combined thrombin/factor X. inhibitors

2 SRR UL B PS8 Rcis v
Hrarmte 0k de sribliaigpients ongecsxprse sigaitpageactiye compounds 2
selected from the groups consisting of platelet inhibitors 2a, low molecular weight
heparins and heparinoids as well as unfractionated heparin 2b, factor X, inhibitors
2c, combined thrombin/factor X, inhibitors 2d, fibrinogen receptor antagonists
{(glycoprotein lib/lla antagonists) 2e and Vitamin K antagonists 2f, optionally together
with one or more pharmaceutically acceptable excipients, for the manufaciure of a
pharmaceutical composition for treating any of the indications mentioned herein-
before in a patient in need thereof. This aspect encompasses the preparation of all
pharmaceutical compesitions according to the invention mentioned hereinbefore or
below.

Preferred embodiments of the pharmaceutical compositions of the invention as well

as the indications to be treated apply analogously regarding to the second and third
aspect of the invention.

Pharmaceutical compositions comprising an Direct thrombin inhibitor 1 and a
plateiet inhibitor 2a:

One embodiment of the invention is a pharmaceutical composition comprising an

direct thrombin inhibitor { and a platelet inhibitor 2a. Binary compositions containing
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meant to comprise the mammal animal body, preferably the human body.
The method of treatment is meant to encompass simultaneous as well as

successive administration of the active components. A further
VERAIBRIHERMY of the disclosure is the use of any of the selectBeTdRaep6/061046
thrombin inhibitors 1 in combinationiith one or more additional active

o B B B A e
cehﬁq@m 2indpiztole Xaxi hMr&Qcambanﬁi e tlprefeh‘en!famom phbiaiessutical
contbifilptRogp 9 ARLAFRRIER A V&gpfgﬁeebgagﬁg#w&%@@&Sg?eesesemed

and Vitamin K antagonists 2f, optionally to 1 ONe or Mare
frogm Himaruricany istioe shareisafrvicand 8 thalenidearrt 22.2 and ticlopidine

22l PEReRIiGR iee RPRSHIIR cadEmming APy dribsindisatignsdnrmienttlrs and
rein- befor%g a gatlent in need thereof. This aspect encompasses the

h
oPHRRlY 805 BRI HHAIREIEN PEPEBIADIR. AGKS RAURTINGAS 1D faatavArates

thermaftioned hereinbefore or below. Preferred embodiments of the
pharmaceutical compositions of the invention as well as the indications to
be treated apply analogously regarding to the second and third aspect of

Acerigin it dhe PrRipmafvensancapisoBRIbeRd PigtEr drinbidarscRensoenbiiected
iroRNRE QTS A CLASRIME F iiosiRa) Qs YIRS o
a phar(yhaceuticasl' corﬁpos%??ém%iﬁrgg fr?%e%@ﬁﬁ%%ﬁgﬁd@mdme

22:h PRI IR ISR B easReRipt ShR RO RSy hRiastereomers and
opB6a&itE 0BG REhacBRIGAEIRG HMdephbrly e adtitd aadsoRA@GHE Ridrates
thé)‘%%?nally together with one or more pharma- ceutically acceptable
excipients or carriers, are preferred. In the pharmaceutical combinations
according to the invention preferred platelet inhibitors 2a are selected

Eﬁ?ﬁ?&%ﬁﬁg [HRrRaBSISHRAR AceiveplicWisPaishtR T s SRR OB 24223 ibitors
2a according to the invention are the pharmaceutically acceptable saits which are
selected from among the salis of hydrochioric acid, hydrobromic acid, sulphuric acid,
phosphoric acid, methanesulphonic acid, acetic écid, fumaric acid, succinic acid,
lactic acid, citric acid, fartaric acid, 1-hydroxy-2-naphthalenecarboxylic acid, 4-
phenylcinnamic acid, 5-(2,4-difluorophenyl)salicylic acid or maleic acid. If desired,
mixiures of the abovemnentioned acids may also be used to prepare the salts of 2a.

According to the invention, the salts of the piatelet inhibitors 2a_selected from among
the hydrochioride, hydrobromide, suiphate, phosphate, fumarate, methanesuipho-
nate, 4-phenyicinnamate, 5-(2,4-difluorophenyl)salicylate, maleate and xinafoate are
preferred.

In the pharmaceutical compositions according to the invention, the compounds 2a
may be present in the form of their racemates, enantiomers or mixiures thereof, The
separation of the enantiomers from the racemates may be carried out using methods
known in the art (e.g. by chromatography on chiral phases, eic.).

Besides therapeutically effective quantities of 1 and 2a the pharmaceutical

compositions may coniain in addition a pharmaceuticaily acceptable carmrier. The
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5 2a.3, optionally in the form of the racemates, the enantiomers, the

diastereomers and optionally the pharmacologically acceptable acid

addition salts and the hydrates thereof. According to the instant invention

Wb Hidfatfed platelet inhibitors 2a are selected io from thB<gyBE06/061046

consisting of acetylsalicylic acid 2.1% clopidogrel 2a.2 and ticlopidine

2a.3, qptionally in the form of the racemates, the enantiomers, the, )
PraRAClL YRR PR SPRETRR, B PARRCRBieal SAECERLRTE 44 or without
phatdiboaudiaidh aactdmael rateiershereof. is Examples of pharmacologically

acceptable acid addition salts of the platelet inhibitors 2a according to the

invention are the pharmaceutically acceptable salts which are selected

Esrseialinonspireeditpbamanediteticoampasitneproamroding stApribgc invention
coifisPheepaimaedspeiianesHinhaiinacld. areHC frltnbiNRItReId 1 and
succinjc acid, lactic acid, citric_acid, tartaric acid, ] i
DI P58 o FEREE A B ACRRIES 25 FREMPRARRIFAIY aRRpePtable acid

aduiifiyd-shilbsorophenyl)salicylic acid or malefic acid. If desired, mixtures of

the abovementioned acids may also be used to prepare the salts of 2a.
According to the invention, the salts of the platelet inhibitors 2a selected
ifrendatadnd thenvdrdsididrieechrirotifonuticzaigmat@aghosphate,
fumarate, methanesulpho 25 nate, 4-phenylcinnamate,
5-(2,4-difluorophenyl)salicylate, maleate and xinafoate are preferred. In

PR HRERER ISR PE R RIRBRLISBL SRR RS 18NS FRIBAMSIRSthe
theanmibansisuFanmay bt peeskedd i) the form of their racemates,

nantiomers or mixt therepf..The 30 separation of the enantiomers
thgré%rr? haenreasgég%%%es?u{]i;gg%eg%%ﬁ out using methods known in the art

thgerpetvpresutivn@igraphyl droether witagest end) ZB&sides therapeutically
effective quantities of 1 and 2a the pharmaceutical compositions may
contain in_addition a pharmaceutically acceptable carrier. The WO

FEPRESINE YIS hes6EM® sgbatances 1 and 2a may be used in the active

substance combinations according to the invention are variable. Active substances 1
and 2a may possibly be present in the form of salis, solvates or hydrates. Depending
on the choice of the compounds 1 and 2a, the weight ratios which may be used
within the scope of the present invention vary on the basis of the different molecuiar
weights of the various salt forms. The pharmaceutical combinations according to the
invention may contain 1 and 2a generally in ralios by weight ranging from 10 : 110 1:
15, preferably rom8:1t012:1,eg. 1: 1101 :100r 2: 3.

if not specified otherwise, the weights and the weights ratios specified hereinbefore
and below are based on the free bases of the actives.

For example, pharmaceutical compaositions according fo the invention usually contain
a quantity of 1.1 per single dose between about 50 mg and 200 mg, e.g. 50 mg, 75
mg, 106G mg, 125 mg, 150 mg, 175 g or 200 mg. Normally, a pharmaceutical com-
position containing 1.1 is administered once or twice daily, a iwice daily administra-
tion is preferred. Oral administration of 1.1 is preferred.



106

15

20

25

30

present invention encompasses both pharmaceutical compositions with or
without pharmaceutically acceptable carriers. Especially preferred
pharmaceutical compositions according to the invention 5 comprise the
YoRahatiEEs€cific combinations of direct thrombin inhibitors PEHEP}fasae4s
inhibitors 2a, either as free bases orgharmacologically acceptable acid

addition salts: 1.1 and 2a.1, 1!1 and 2a.2, 1(r)1 together with both 2.1 and

13,15 bY 9SS RPTERIReR- bR ARERIE N caPisR dhdifgs 1.3 are different

peaingisiigshamethchespiiariple @bl df and)2thé, dbsagetifangssifomatadapted
of.1.1 and 2a.2 . .the methanesulfonate of 1(r ether with 2a.1 an .

iy e 2R ENBN SR & Sl i B R (S T g, active

puReidl eviilereugivy baihasasermhibisstiobisiaecobiiagricaimetiiosbane-men-

HvRdlRlsoAnlive: gupstances 1 and 2a may possibly be present in the form
of salts, solvateS™6r hydrates. Depending on the choice of the compounds

1 and 2a, the weight ratios which may be used 20 within the scope of the

InpeeseiringesiieaN anhpoditbhastsatihe diferentiveigienlapaveigieApimay be
the various salt forms. . The rmaceuti ombinatipns gccording to t
PR S oo VR 30 DenaPRns oo 19 ERhPFARATS WoRecL o
€10 50 myg 175 bag,predenahlyt 2bomgd 180tong21 75 evgy, 200 rivg 1 2280nag, 258 &1, 275
i o s . o .
e e b o b e e e a7 g an 500

M&xample, pharmaceutical compositions according to the invention usually
contain a quantity of 1.1 per single dose between about 50 mg and 200

e e I
berpesmriwic e aitlyoantbebrdaity Zommistrd-600 mg; preferred dosages for 2a.2
are e.g. 75 mg, 100 mg, 125 mg, 150 mg, 175 mg, 200 mg, 225 mg, 250 mg, 275
mg, 300 mg, 325 mg, 350 mg, 375 mg, 400 mg, 425 mg, 450 mg, 475 mg, 500 mg,
525 mg, 550 mg, 575 mg and 800 mg.

The above-mentioned dosages for the compounds 1 resp. 2a may be combined in
any possible way for the binary and ternary combinations.

For instance, the normally recommended dose for the drug may be the dose dis-
closed in Rofe Liste®2005, Editio Cantor Verlag Aulendor, Germany, or o
Physician's Desk Reference, 58 edition, 2004, e.g. exemplary for melagatran 3
mg/0.3mi s.c. two times a day, or for ximelagatran 24 mg orally two times a day.

- Formulations and dosages: ASA

With respect fo ASA any of the oral formulations on the market may be used.
Reference is made to Rote Liste®2004, Editic Cantor Verlag Aulendorf, Germany, or
to Physician's Desk Reference, 58 edition, 2004. This component of the medication
may be administered orally in a daily dosage of 10 to 1000 mg, preferably 25 to 600
mg, e.g. 100 to 300 mg, most preferred 50 {o 500 mg, for instance 75 mg twice &
day.
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tion is preferred. Oral administration of 1.1 is preferred. WO 2006/103206
PCT/EP2006/061046 9 1.3 is by preference administered
subcutaneously. Since 11.11 and 11.33 are different prodrugs of the

AP YURIE principle (i.e. of 1.2), the dosage of 11.33 is to BEHEB#WPSI846

the different administration route in d&vay that the plasma levels of the

active principle will roughly be the same as those obtained by application
FWH@%%&/@'Qﬁféﬁs%’?ng’%gfﬂ s of 1.1. In a pharmaceutical
Seitebjzo sité rferecaiatiogstcofheldpidugien a2a. HigdoAddn Ry RetdeisasMa00a) Editio

amount hetween 50 mg ,and 500 mg;.preferred dosages for 2a.1 are .
S T S LR 180 R DRG] oL SRR 258 editn,
204, 378 Teyneprael figa25 mg, SR MaYSoegerably g 25 mg, 185800 mg,
aBInfbep AN 15 AP AMASE WP | SOMBARILARARI G IRnle, the

the invention, 2a. (clopido(%il) mgsy be present in an amount between
%

oy AiarE B8R FPARABIR oS Age SPomga 25 ig18rd B0yMs 289, 1009HGO0 Mg of
cldBageh. 1 SRaMEriAfsMgicZORM b2 ZDoNE o B8 2624805308 Nised28r four

o B R R S MR

- breochpemesiandsd afd lsegvbe®combined in 20 any possible way for the

binary and ternary combinations. For instance, the normally
recommended dose for the drug may be the dose dis- closed in Rote
Fonstelalin0e3ne dlesagaatdiclamigigi\ulendorf, Germany, or to Physician's

8@%&@8&53@%&?@“8?"t%%‘}diﬁeg'a%e&%?ﬂer@riﬂ‘%@@tﬁﬂ&g@%m, Editio

mg/0.3m1 s.c. two times a day, or for ximelagatran 24 mg orally two times
Cﬁ’?ﬁy."@’éﬁ%ﬁiﬁ'ﬁ@ﬁ@'&n@a%ﬁgﬁs% g Chviciespdeetk Rsferancef $ik edition,

2602 e HialiRRRmthe Markehi ey did Usgd pRriIsIpords Madeds RokB0 mg,
Llsteggom Edgllo ?antor Vgrla Aulendorf, Germany, or

and mbst preferably from 20 mg to 300 mg of tliciopidine. For example, the

formulation may contain 25 mg, 50 mg, 75 mg, 150 mg, 250 mg, or 500 mg of

ticlopidine. Oral administration may be in one or divided doses of two, three, or four

times daily. A single daily dose is preferred.

It is clear to anyone skilled in the art that the suggested dosages per single dose
specified above are not to be regarded as being limited to the numerical values
actually stated. Fluctuations of about £ 2.5 mg, particularly in the decimal range, are
also included, as will be apparent to the skilled man. In these dosage ranges, the
active substances 4 and 2a may be present in the weight ratios given above.

For example, without restricting the scope of the invention therets, the combinations
in which the preferred direct thrombin inhibitor 1.1 is used and in which 2a denotes
ASA and/or clopidogrel, the pharmaceutical compositions according to the invention
may contain for instance the following quantities for each single dose: 150 mg of 1
and 75 mg of clopidogrel and / or 200 mg of ASA .

The dosage of 1.1 may range from 50 to 400 mg/day.
The dosage of 2a.1 may range from 50 to 500 my/day, preferably from 75 to 325
mg/day.
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30 to Physician's Desk Reference, 58 edition, 2004. This component of
the medication may be administered orally in a daily dosage of 10 to 1000
mg, preferably 25 to 600 mg, e.g. 100 to 300 mg, most preferred 50 to
¥EFMGO#8nstance 75 mg twice a day. WO 2006/103206 PCI/EP2006/061846
PCT/EP2006/061046 10 Formulatidbhs and dosages: Clopidogrel
Suitable oral formulations of_clopjdogre] are disclosed in Rote
Tﬁ?&@?ﬁ%@@??@&ﬁﬁ%ﬁﬁﬂ%@ 1‘78H§6d5£8|§986ﬂ9’é%¥many, or in Physician's
Desk Reference, 58 edition, 2004, and may contain from 25 mg to 1000
mg, preferably from 75 mg to 600 mg, 5 and most preferably from 75 mg
to 400 mg of clopidogrel. For example, the formulation used may contain
DEMICSNvE], cEmRgSTEoNa LUBONSN® wB0dinegothcupldogihilitar 1 and a
PN ANPO-BIgh felpapRE Y- divided doses of two, three, or four times
daily. A single daily dose is préeferred. Clopidogrel is on the market under
the brand names Plavix(r) and Iscover(r). 10 Formulations and dosages: i
Oiefopisliogibanalie tralifemulationsobfisiapidingiose cisalRrewbin ReiRrising an
Liste 4, Editio.. Captor Vierlag Aulendorf, Germany, Or in Physician,
gLl B S RO TR e B, g TR e
hengripeisierably frorecBnaigddasmimgb 1 Binad/ morpesifontobphteinia®@only one

amtmaﬁw&ti&m%eaEfa;eeéama&ﬁBeggramlaﬁg%r@@ge%ﬁéﬁ%@%ne or
mg, 50 mg, 75 mg, 150 mg, 250 mg, or 500 Mg of ticlopidine Oral

MEnrhTRAGAUNEEY cARCEREBIEY I GITERINES e S LI TN Bre@ O r RERIETRAcIN the
pletathyachsieglecdaibyitioremis areteting 10t sipleatitn ampasieaskiieskiint 2b are

SR A0 T AP RGN g MAEPRE D RQPREH ) GREG: 2spern
nadicapastemg dbabpatoRi5 mg, particularly in the decimal range, are

Suitable doses resp. dose ranges for the active compounds 2b are:

enoxaparin: 40 mg qd, 30 mg bid, 1.5 mg/kg once daily or 1.0 mg/kg twice daily
reviparin: 1750 U/day

datteparin: 2500-5300 1U/day

tinzaparin: 50-75 IU/kg or 3500 1U/day

nadroparin: 3675 1U/day

danaparoid: 750 iU/day.

Compounds 2b are usually administered parentally, by preference subcutaneously.
rurthermore, suitable doses and formulations for compounds 2k are described in
Rote Liste®2005, Editio Cantor Verag Aulendorf, Germany, or o Physician's Desk
Refarence, 58 edition, 2004.

The dose ranges of 1 have aiready been given above.

Preferably, the compound 2b is enoxaparin.

Any reference o steroids 2b within the scope of the present invention includes a
reference to the salis or derivatives which may be formed frem the heparins.
Examples of possible salis or derivatives include: sodium salls, suiphobenzoates,
phosphates, isonicotinates, acetates, propionates, dihydrogen phosphates, paimi-
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also included, as will be apparent to the skilled man. In these dosage
ranges, the active substances 1 and 2a may be present in the weight
ratios given above. 25 For example, without restricting the scope of the
WivéiaAiereto, the combinations in which the preferred difécERRPEHIBIAE
inhibitor 11.11 is used and in which 2a denotes ASA and/or clopidogrel,
the pharmaceutical compositions according to the invention, may contain

RS, piYAIESHOL TTRRIRS g 'BUSmE-5a0P% 1% SRTgROYALR Of sermia,ek sgay also
ocend if3medefcitasg reldmaidar 200 meigehas o hbpatdasie whiil theagcope of

BTV T S DN A HE o
theicdigskreomecs 10xBIres Jidiagtempmeroaninihy fomeftbarasemses.

mg/day. Pharmaceutical compositions comprising an direct thrombin

inhibitor 1 and a 5 low molecular weight heparin 2b: One embodiment of
THATRPRHRIF IO I DSBS, SLOFIRBERIA A 2B gYahe difge m the active

substanbincomibitatidnarsteokingnrlebel inveright SepasitbE MG rassstances 1
heparinoids resp. unfractio I . Binary compositian .
o e B Y AR SO SR N R Bgponcing
onpfwerciiyce gt wimprinds herdpBanineserighilyatinsepthiske may be used

wiRHRIRNE L BF RSy RIS RIGIGHRSLANVERS DRI BEERIISAIHRPARINELICRDIecutar

according to the invention preferred heparins 2b are selected from the
welatip YRGSt SRBRIPARR R b ATiar Aatetrigaparin,
nadroparin and danaparoid. 15 Suitable doses resp. dose ranges for the
active compounds 2b are: enoxaparin: 40 mg qd, 30 mg bid, 1.5 mg/kg
once daily or 1.0 mg/kg twice daily
Pharmaceutical composiltions comprising an direct thrombin inhibitor 1 and a

factor X; inhibitor 2¢:

One embodiment of the invention is a pharmaceutical compoesition comprising an
direct thrombin inhibitor 1 and a factor X, inhibitor 2¢. Binary compositions containing
only one active 1 and one active 2¢, optionally together with one or more pharma-
ceutically accepiable excipienis or carriers, are preferred. In the pharmaceutical
combinations according to the invention preferred & factor X, inhibitors 2¢c are
selected from the group consisting of

(1) fondaparinux,

(2} idraparinuy,

{3) Razaxaban (DPC-806; Curr Hematol Rep. 2004 Sep; 3(5): 357862},

{4) Apixaban (BMS-562247)

{(5) N-(4-Bromo-2-{[{5-chioropyridin-2-yl Jaminojcarbonyl}-8-hydroxyphenyl)-1-
isopropyipiperidin-4-carboxamid (JP 2005179272)
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reviparin: 1750 U/day dalteparin: 2500-5000 | U/day 20 tinzaparin: 50-75
IU/kg or 3500 |U/day nadroparin: 3075 IU/day danaparoid: 750 IU/day.
Compounds 2b are usually administered parentally, by preference
e &ﬂ@%sly. Furthermore, suitable doses and formulatibht FEpove/ve1046
compounds 2b are described in 25 Rote Liste(r)2005, Editio Cantor

Verlag Aulendorf, Germany, or to Physician's Desk Reference, 58 edition,
2004. The dose ranges of 1 have already been given above. Preferably,
the compound 2b is eno@ 11¥ 30 Any reference to steroids 2b within the
scope of the present inventidn includes a reference to the salts or

derivatives which ed from the heparin. Examples of possible
salts or derivatives jinclude jJum salts, sulphobenzoates, phosphates,
isonicotinate§-ac dil‘% Phosphates, palmi WO
2006/1 12 tates, pivalates or furoates. In
somepgase I&ﬁso occur in-the form of
their h s. Any reference tojhepag 2b within the scope of the

(efpresent invention also includes@ reference to the COMARD YWNUS 2l 2adhe

orm of their diastereomers, mixtures of diastereomers or in the form of

the racemates. 5 The proportions in which the active substances | and 2b
(10lay BehisastiR[{{ESa@tiveo S Es{Grnemebmiinditting pteordint Jeotterolidin-5-

(nvention, ¢ i | tance: é ng\,% Wibly be
yi})npg%%%@%?ﬁg}%%ﬁ% t é%%ﬁ/i%& ﬁ? F?'a%és. g%'}e%rp INg" on the choice
of the compounds 1 and 2b, the weight ratios which may be used
(11) 1-(indole-B-carbonyi-D-phenyigiycinyi}-4-{1-methyl-piperidin-4yl)piperazine
(LY-517717, WG 02/100847)

(12) 2-(5-carbamimidoyi-2-hydroxy-phenyl-N-{3-methyl-4~(pyrrolidin-1-yi-carbonyl)-
phenyll-acetamide (WO 03/037220)

(13) 2-{3-carbamimidoyi-pheny!)-N-[3-methyl-4-(pyrrolidin-1-yi-carbonyl)-phenyi}-
isobutyramide (WO 02/062748)

(14) 2-(5-carbamimidoyl-2-hydroxy-phenyl}-N-{4-(pyrrolidin-1-yl-carbonyl}-3-
rifluoromethyl-phenyl}-propionamide (WO 02/062748)

(15) 2-(3-carbamimidoyl-phenyl)}-N-{3-bromo-4-{pyrrolidin-1~yi-carbonylj-phenyi}-

- 3-{pyridin-4-yl}-propionamide (WO 02/062748)

(18) N-(5-carbamimidoy}-2-hydroxy-benzy!}-3-methyl-4-(pyrrolidin-1-yi-carbonyl)-
benzamide (WO 02/062778)

(17) ethyl 2-{3-carbamimidoyi-phenyl)-2-[3-methyl-4-(pyrrolidin-1-yi-carbonyl}-
benzoylamino}-acetate (WO 02/062778)
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to within the scope of the present invention vary on the basis of the
different molecular weights of the various compounds and their different
v{r)otencies. Pharmaceutical compositions comprising an direct thrombin

ThBo1*2%nd a 15 factor )f inhibitor 2¢c: One embodiment SFTHERFIERERS

isa pharmaceut_ica! c_ompositi_on corfhiprising an direct t_h_rombin inhibitor 1
o B A R oS LA TR o A A 5.5
temémmupaenmméiwmamaﬁm A presdsed. In the

pharmaceutical combinations according to the invention preferred a factor
Xa inhibitors 2c are selected from the group consisting of (1)

(190noBpriAdR-Aridpprdriyareixe tenK batrigid yetnlt3dhatol

teRARIADERARIdAR- B31-BehzR0ild) dNnixadaryiBkis-562247) (5)

¢ N-(4-Bromo-2-{|[(5-chIgﬁ)ﬁpyridin-ZEyI)am)carbonyl}-&hydroxyphenyl}-1-
isopropyipiperidin-4-carboxamid (JP 2005179272) WO 2006/103206

(2E8CTHN=2A06406E R4y dt@aChdhey! 5 3-Eifl sdirt2iNyINN3Mrie V-G B{6) 0

te%?o%g%?/cﬂgm;&yrazof-i -yi»-benzamide (WO 02/072558)

(21) 2-(b-amidino-2-hydroxy-phenyl)-N-[3-trifluoromethyi-4-(pyrrolidin-1-yi-
carbonyl}-phenyll-3-phenyl-propionamide (WO 04/013115)

(22) 4-hydroxy-3-{[6-chloro-7-(pyrrolidin-1-yl-carbonyl)-quinazolin-4-
yllaminomethyl}-benzamidine (WO 2004/080970)

(23) 4-hydroxy-3-{[7-methoxy-6-~(pyrrolidin-1-yi-carbonyl}-isoquinolin-1-
yilaminomethyl}-benzamidine (WO 2004/080870)

(24}  4-hydroxy-3-{2-phenyl-1-[7-{pyrrolidin-1-yi-carbonyl}-quinazolin-4-ylamino]-
ethyl}-benzamidine (WO 2004/080870)

(25) 4-hydroxy-3-{[6-methyl-7-{pyrrolidin-1-yl-carbonyl}-quinazolin-4-
yijlaminomethyli-benzamidine (WO 2004/080870)

{28) 4-hydroxy-3-{[7-(pyrrolidin-1-yl-carbonyi}-quinazoiin-4-yljaminomethyl}-
benzamidine (WO 2004/080870)

{27} ethyl 3-{3-amidino-phenyi}-3-{[6-chloro-7-(pyrrolidin-1-yl-carbonyl)}-quinazolin-
4-yljamino}-propionate (WO 2004/080870)

(28) 3+(3-amidino-phenyl}-3~{[6-chloro-7-(pyrrolidin-1-yl-carbonyl)-quinazolin-4-
yhiamino}-propionic acid (WO 2004/080970)
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(10)

5 chloro-N-[((5S)-2-0x0-3-[4-(3-0x0-4-morphotinyl)phenyt]-1,3-oxazofidin-
5- yl)methyl]-2-thiophencarboxamide (BAY-59-7939, WO 04/60887) 5 (11)

vio( defas arbonyl-D-phenyigiycinyl)-4-(1-methyl- plperldlrf’ ﬁ%?ﬁ%?’éﬁfﬁ“

e (LY 517717 WO 0211 0084 7) (12)

T e

y!}amomeﬁiﬂmempmm[zﬂmmyrrohdm 1-yl-carbonyl)-pheny
[]- isobutyramide (WO 02/062748) 15 (14)

2-(5- carbamlmldoyl -2-hydro yrrolidin-1-yi-carbonyl)-3-
(3 ST S BRI (A D52 T iy uoin-4-

yqam@wmaﬁmmme[@wmmmyrrolndm -1-yl-carbonyl)-phenyi
]- 3-(pyridin-4-yi)-propionamide (WO 021062748) 20 (16)
N-(5-carbamimidoyl-2-hydroxy-benzyl)-3-methyl-4-(pyrrolidin-1-yl-carbonyl
(3)1—)beﬁzmidammmy4mm 3-{[6-methy!-7-(pyrrolidin-1-yi-carbonyi}-

Lﬁgng@r{% Cetat“%@é%%énﬂlgﬁﬁ%\é%w@%@#b ?)%carbonyl) 25

PCT/EP2006/061046 14 (18) (1)
thbtg(fwh C'i]@@rﬁ’efydfét%hb%éz?’%r%mg&ﬁ%@etw gmmom')?z%@éa V-Iflefifes  of
- tetrahydro entapyrazol-1-yl)-benzami
SRS OREPRR AT, Py TR e et RIBIReIAgIAy Gesopiable safs,
sdivtitay dro-sairated saod phylitainradiftaivhe 1624e:f 26 a8 p(Rahorphs.
N-(5-Amidino-2-hydroxy-benzyl)-3-trifluormethyl-4-(3-methyl-1,4,5,6-
tetrahydro-cyclopentapyrazol-I-yl)-benzamide (WO 02/072558) to (21)
Pragpganidite Zimias 0)8AvReN/ BIV-Rii| Bocdraerivaigp gaolaiiing-ghe or more

groups capable of being cleaved in vivo, particularly a group which can be converted
in-vivo into a carboxy group orfand a group capabile of being cleaved in vive from an
imino or amino group. Compounds containing two groups capable of being cleaved in
vivo are so-calied double prodrugs. Groups which can be converted in-vivo into a
carboxy group and groups capable of being cleaved in vivo from an imino or amino
group are disclosed e.g. in WO 98/37075, being herewith incorporated by referance,
as well as in other WO publications cited hereinbefore in connection with specific
aniithrombotics.

The dose of fondaparinux is of about 2.5 mg/kg/day. Both fondaparinux and idrapa-
rinux are by preference administered subcuizneously.
The dose ranges of 1 have already been given above.

Pharmaceutically acceptable salt forms of the active compounds within the
pharmaceutical composition of the present invention are prepared for the most part
by conventional means. Where the component compound contains a carboxylic acid
group, a suitable sait thereof may be formed by reacting the compound with an
appropriate base to provide the corresponding base addition salf. Examples of such
bases are alkali metal hydroxides including potassium hydroxide, sodium hydroxide,
and lithium hydroxide; alkaline earth metal hydroxides such as barium hydroxide and
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carbonyl}phenyl]-3-phenyl-propionamide (WO 04/013115) (22)
4-hydroxy-3-{[6-chloro-7-(pyrrolidin-1-yl-carbonyl)-quinazolin-4-
yllaminomethyl}-benzamidine (WO 2004/080970) 15 (23)
‘%- 8P 2%-{[7-methoxy-6-(pyrrolidin-1-yl-carbonyl)-isoquilGitEE2006/061046
yilaminomethyl}-benzamidine (WO 2604/080970) (24)

R e o H g g U R LS w M
prdpandiatey-8niovariathy loragmicrblidies lsyck arb eigbrdinaadathaholamine, and N-
. y : N 9
e RIRREEYARS HAEN & WS B Mot {78 bomponent sqmoounds
of e PEFRRIH B YNICPO04/080970) (27) ethyl
3-(3-amidino-phenyl)-3-{[6-chloro-7-(pyrrolidin-1-yl-carbonyl)-quinazoiin-
4-yllamino}-propionate (WO 2004/080970) 30 (28) . .
F%‘-@féﬁﬁ&% (FRBHEIIR A g iﬁ@mr%ﬁwmamﬁmﬂzg said
coytipnainedg - pritpi @hiaradetdWHica Rp (XHOSORTE) W20 Gh03Rbganic acids, e.g.,
220086/ 4, . . N . .
R ooy T i P, Ryreinddey thpr mineral acids
angd|tieincanespindingzselinsvsiiaosaifelnogibeie) giojphate, efc.; and alkyl- and

mOHEMHR0G Y Ot {[8smethytds(muralielinbhiylasrayhuinagolfsAzens-
- 5 yllaminomethyl}-benzamidine (WO 2004/080970) (31)

amidine ( )
sutfegatte AR RHSL CRBBIN AT, 8RSk DI CORESRINARE SaligisUCk S ARptate,
tanydle gminlaztdnedepilaitincimst) Whansieniding B a200hEI808H)) o
their stereoisomers such as enantiomers and diastereomers, mixtures of
stereoisomers such as racemates, prodrugs, pharmacologically
Acxerdimellletivalpharmaceutically acceptable acid addition salts of the component

compounds of the present invention include, but are not limited to: acetate, adipate,
alginate, arginate, aspariate, benzoaie, benzenesulfonate (besylate), bisulfaie,
bisulfite, bromide, butyrate, camphorate, camphorsulfonate, caprylate, chloride,
chlorobenzoate, citrate, cyclopentanepropionate, digluconate, dihydrogenphosphate,
dinitrobenzoate, dodecylsulfate, ethanesulfonate, fumarate, galacterate (from mucic
acid), galacturonate, glucoheptanoate, giuconate, glutamate, glycerophosphate,
hemisuccinate, hemisulfate, hepianoate, hexanoate, hippurate, hydrochioride,
hydrobromide, hydroiodide, 2—hydroxyethanesulfanate, iodide, isethionate, iso-
butyrate, lactate, laciobionate, mealaie, maleate, malonate, mandelate,
metaphosphate, methanesulionate, methylbenzoate, monohydrogenphosphate, 2-
naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, pamoate, pectinate,
persulfate, phenylacetate, 3~-phenylpropionate, phosphate, phosphonaie, phthalate.

Particularly preferred examples of pharmacologically acceptable acid addition salts of
the compounds 2¢ according fo the invention are the pharmaceulically acceptable
salis which are selected from among the salts of hydrochioric acid, hydrobromic acid,
sulphuric acid, phosphoric acid, methanesulphonic acid, acetic acid, fumaric acid,
succinic acid, lactic acid, citric acid, tartaric acid, 1-hydroxy-2-naphthalenecarboxylic
acid or maleic acid. If desired, mixiures of the abovementioned acids may also be
used to prepare the salis 2¢.
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solvates, e.g. hydrates, and physical modifications thereof, e.g.
polymorphs. Prodrugs of the drugs mentioned above are such derivatives
containing one or more 1s groups capable of being cleaved in vivo,
A% group which can be converted in-vivo into a cRFISEAHitfE046
~or/and a group capable of being cled¥ed in vivo from an imino or amino
group. Compounds containing two groups capable of being cleaved in
vivo are so-called double prodrugs. Groups which can be converted
Inithei\phartossecdidabopgmoogiand genagpdicg pabibofeinipalethvedompiumds 2c
miP BLAREAD ATEA G AR LS AREL SRR & BB nereor. The
eing herewith incorporated by reference, ‘as well as’in other

Separitan oh hereteRdrsTTB fEa heomseripiesnRY Hecireried out using methods
kr@%ﬁhfﬁﬁ@ﬁﬁ%.grtﬁf%ﬁéi@lﬂﬁﬁ?%ﬁa@bﬁgg&?&bmg/kg/day- Both

fondaparinux and idrapa- 25 rinux are by preference administered
subcutaneously. The dose ranges of 1 have already been given above.
T%pmmdhﬁ&&llw&ﬁﬂeptatﬂgt@tmmﬂ@ agztﬁle_st;_mwchmdsauiﬁhimhe active
R%%%%?@é@gﬁ&%%?&iﬁ%’!cfo{h@‘Fn%ﬁ%’%‘ é’?%%?%%n&? CRURRALGE B hces 1
the most part 30 by conventiohal means. Where the" component -

ansbESBAYPesakin b isasIkidhefegraiihaisshiveles ait tydratssm Bppending
orOkBeshBILECBE IR TR MiEhA0 M%ﬁ%&ﬁﬁeﬁ%@wm e used

corresponding base addition salt. Exar’ﬁ“b'|es of such bases are alkali
W PRy RIRBERS IR RIGRRIb STSEHAR YRl Sk dae SasisRiHpagifaenhmglecular
wéighisrohyel exsidesiiaitifmmasrth metal hydroxides such as barium
hydroxide and WO 2006/103206 PCT/EP2006/061046 16 calcium
hydroxide; alkali metal alkoxides, e.g., potassium ethanolate and sodium
propanolate; and various organic bases such as piperidine,

PRIGTH3BRIB YIS ARP OBV OB IR, A UREMAEH RIS AANEHT and a

salts of the component compounds of the present invention. 5
combined thrombinffactor X, inhibitor 2d:

One embodiment of the invention is a pharmaceutical composition comprising an
direct thrombin inhibitor 4 and a combined thrombinffacior X, inhibitor 2d. Binary
compositions containing only one active compound 1 _and one active compound 2d,
optionally together with one or more pharmaceutically acceptable excipients or
carriers, are preferred.

Combined thrombinffacior X, inhibitors applicable within the scope of the invention
are known in the art. Within the scope of the present invention the term combined
thrombinffacior X, inhibitors 2d denotes compounds selected from the compounds:

(32) 1-methyl-2-{N-(4-amidinophenyl}-aminomethyil-5-[N-(hydroxycarbonyimethyl)-
quinoline-8-suiphonylamincl-benzimidazole (US-6121308)

(33) (R)-2-{4-amidinophenylaminomethyl)}-1-methyl-5-[1-(carboxymethylamino)-1-
(pyrrolidinocarbonyl)-ethylj-benzimidazole (WO 00/01704)
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For certain component compounds acid addition salts may be formed by
treating said compounds with pharmaceutically acceptable organic and
inorganic acids, e.g., hydrohalides such as hydrochloride, hydrobromide,
FRRIPBIEEEIS other mineral acids and their corresponding satS%ERH§461046
sulfate, nitrate, phosphate, etc.; and glkyl- and 10 mono-arylsuffonates
sych as ethanesulfonate, toluenesulfonate, and benzene- sulfonate; and
(Hher sHARIINARI M RRIP ST Bt ez etz minomethy
THpyradédinaiacien giatndidecitintidabelezu® (3liTgBee, ascorbate, etc.
Accordingly, the pharmaceutically acceptable acid addition salts of the
component 1s compounds of the present invention include, but are not

(IRiteRic-Hethahavisatbonigmidisodphemdamipamety benmsdingl-5-[ 1-(n-
pREFSERAHINAS RS RN DI ER R M%%ﬁgs@?@ﬂ%&%ﬂﬂ%ﬁ%@le

cargfhorate camphorsulfonate, caprylate, chloride, chlorobenzoate,
(e é{@@@ébentamepropionate, digluconate, dihydrogenphosphate,
dinitrobenzoate, dodecylsulfate, ethanesulfonate, fumarate, galacterate

ic. 20 aci alacturonate heptgnoate, gluconate, .
o e R R e e R T amimethyi-
hidscamiceaazanpgina (Y By2P04KI8AIE0) hydrobromide, hydroiodide,

2-hydroxyethanesulfonate, iodide, isethionate, iso- butyrate, lactate,
lactobionate, malate, maleate, malonate, mandelate, metaphosphate,

(the-tripwag rampeURRSIAR EISRaRY MINBhyaReMPREphate, 2 25
naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, pamoate,
cti ersulfate, phenylacetate, 3-phenylpropionate, phosphate,
o A B A VLT S B e G -nyarc-pyrrok- -
cpitanyBdsiogicallie acceptable acid addition salts of the compounds 2c

according to the invention are the pharmaceutically acceptable 30 salts

which are selected from among the salts of hydrochloric acid, hydrobromic
(3hd, Nlieriioserd Hrheapridezatidyirethricsatbibhitraaieidiedy satbonyl)-
bE#A@FiRacid, succinic acid, lactic acid, citric acid, tartaric acid,

1-hydroxy-2-naphthalenecarboxylic acid or maleic acid. If desired,

mixtures of the abovementioned acids may also be used to prepare the
(3its Re1-(5-chloro-1H-benzimidazol-2-yl)-athyl]-3-chioro-4-{ 2-aminomethyi-

pyrrolidin-1-yl-carbonyl)-benzamide

(40)  3-chioro-N-(5-chloro-1H-benzimidazol-2-yl-methyi)-4-(3-oxo-piperazin-1-yl-
carbonyl)}-benzamide

(41)  N-[1-(5-bromo-1H-benzimidazol-2-yl}-ethyl]-3-methyi-4-~( pyrrolidin-1-yi-
carbonylrbenzamide

{(42) N-[(5-chioro-1H-benzimidazol-2-yi}-phenyl-methyl}-3-methyl4-{pyrrolidin-1-yi-
carbonylbenzamide

{(43) N-[1~(5-chloro-1H-benzimidazol-2-yi}-3-methyi-butyl}-3-methyl-4-(pyrrolidin-1-
yi-carbonyl)-benzamide
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WO 2006/103206 PCT/EP20061061046 17 In the pharmaceutical
compositions according to the invention, the compounds 2c may be
V{%P]esent in the form of their racemates, enantiomers or mixtures thereof.

500§é83§|9§t|0n of the enantiomers from the racemates maﬁ%&flﬂ%ﬂ‘m
out using methods s known in the d& (e.g. by chromatography on chlral

hasgs, gte.), I ro ons. |n hic 1 and,
A e R s RN e
caivosytidrearamigiéable. Active substances 1 and 2c may p055|bly be
present in the form of their solvates or hydrates. Depending to on the
choice of the compounds | and 2c, the weight ratios which mae/ be used

(4Qith MRS kdoffectiars Heemimiermbr varp buiirsonirie-driREMiaramino-
métQesaslideighiscafibsyyabgusfatidorms. 1s Pharmaceutical

compositions comprising an direct thrombin inhibitor 1 and a combined
thrombinffactor Xa inhibitor 2d: One embodiment of the invention is a

(4@)’1arﬂﬁﬁ&%@éﬂ-@biﬂﬂbgHmmmogﬁhﬁ)-@Mﬂytwﬂﬂdiarighm;f!l—m&om-
cgé?élgqng only one actlvg?{ %@&%@L@m Wgﬁ%ﬁ%%%%ﬁze&z amide

optionally together with one or more pharmaceutically acceptable
(ABXCINEMS A - (@éﬂﬁfﬁyﬁﬁﬁﬁiﬁﬂ%@%ﬁw hremnbacies &-2-amino-
|nh|%9 rﬂ'ﬁrﬁ‘% iai ithin the scope, of the invention 25 are known in the
e &e Pﬂ?’gﬁ ¥R ention the term combined
thrombin/factor X. |nh|b|tors 2d denotes compounds selected from the

D RSP B horg-t benzimidazl-a.yi-a-mettylsuighanyk-orppyta-chioro-

-4'K?§-}'auﬁﬁﬂinﬁ@gﬂﬁdfﬁhﬁ'%m1nﬂ}%h@ﬁﬁlbb§5@w®6121308) 30 (33)

(R)-2-(4-amidinophenylaminomethyl)-1-methyl-5-[1-(carboxymethylamino)

% (p')\yrrol|d|nocarbonyl)l ethyl]-benzimidazole (WO 00/01704?
49 -[(15)-1-{5-chloro-1 H-bénzimidazol-2-yi}-3-methylsuiphinyl-propyi}-3-chioro-

4-[(28}-2-aminomethyl-pyrrolidin-1-yi-carbonyil-benzamide

(60} N-[(15)-1-(b-chioro-1H-benzimidazol-2-yi}-3-methylsuiphonyi-propyll-3-chloro-
4-[(2S}2-aminomethyl-pyrrolidin-1-yl-carbonyl}l-benzamide

(81) N-[(1S)-5-(benzyloxycarbonylamino)-1-{(5-chloro-1 H—benztmidazoi—z—yi)-
pentyl}-3-methyl-4-(pyrrolidin-1-yl-carbonyi)-benzamide

(62) N-{{15)-1-(5-chioro-1H-benzimidazol-2-y1}-3-phenyl-propyij-3-methyl-4-
(pyrrolidin-1-yl-carbonyl)-benzamide

(83) N-[(18)- -(S-c:hioro-'iH—benz&m:dazof—Z-yl)w&methyisukphanyi -propyl}-3-methyi-
4~{pyrrolidin-1-yl-carbony!)-benzamide

(54) N-[(1S})-3-benzyloxycarbonyi-1~{5-chloro-1H-benzimidazol-2-yi)-propyl}-3-
methyl-4-{pyrmrolidin-1-yi-carbonyl)}-benzamide

{65) N-{{1S)-1-(5-chioro-1H-benzimidazol-2-y1}-3-(pyrrolidin-1-yi-carbonyl}-propyil-
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WO 2006/103206 PCT/EP2006/061046 18 (34)
2-(4-amidinophenylaminomethyl)-lI-methyl-5-[1-(carboxymethylaminometh

)- 1-(pyrrolidinocarbonyl)-ethyl}-benzimidazole (WO 01/47896) (35)
%&ﬁ%%ﬂ%ﬁhenyicarbonylamidino)-phenylaminomethyl]-l-W@lﬂQ@g‘“
5 2

0
ropyloxycarbaonylmethylaming)-1-(pyrrolidinocarbonyl)-ethyl]-benzimidaz
3~§]g% Blygggégj-éé-gfimanﬁg-be@gamnde yh-ethyl
3-([6-(N-acetyl-N-cyclopentylamino)-7-methyl-isoquinolin-1-yijJaminomethyl

o DR U A U S«

(Prpiidm-chibeRIPrBEBRRINSIE -y ) -ethyl]-3-methyl-4-(2,5-dihydro-pyrrol-t
-yl- carbonyl)-benzamide 15 (38)

N-[1-(5-chloro-IH-benzimidazol-2-y!)-ethyl]-3-ethyl-4- pyrrolidin-l-)(l-carbon_ .
(5%_ b ﬁ[f'{‘ﬁ'lﬁ’él?@gf Rrbenzimidazol-2-yl)-2-methoxy-ethyl]-3-methy!-4-(pyrrolidin-

1-}1-¢archioidpHhbamidemidazol-2-yl)-ethyf}-3-chloro-4-(2-aminomethyl- 20
pyrrolidin-1-yl-carbonyl)-benzamide (40)
3-chloro-N-(5-chloro-1H-benzimidazol-2-yl-methyl)-4-(3-oxo-piperazin-1-yl

(58 arleby§ietbrahitte- P5-benrin|dagsblavtcdtmethoxy-propyll-3-methyl-4-

(pwgg&;m -gﬁg%;gmg,’.’mg@thyl-4-(pyrro|idin-l-yi-

carbonyl)-benzamide (42)
N-[(5-chloro-1H-benzimidazol-2-yl)-phenyl-methyl]-3-methyl-4-(pyrrolidin-1
(59)i- e ORY-HCrTEADIAexFOarbONN-Fhelriblgne1(5-chioro-1H-benzimidazol-2-
T T O
(60) N-{{1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphinyl-propyl}-3-methyl-
4-{pyrrolidin-1-yl-carbonyl}-benzamide

{61) N-I{5-chioro-1H-benzimidazol-2-yl}-phenyl-methyl}-3-methyi-4-{pyrrolidin-1 -y
carbonyl)»-benzamide

{62} N-[1-(5-chioro-1H-benzimidazol-2-yl}-phenyl-methyl]-4-(2,5-dihydro-pyrrol-1-yi-
carbonyi)-3-methyl-benzamide

(63) N-[{1S)-1~(5-chioro-1H-benzimidazoi-2-yi}-3-methylsulphonyiamino-propyl}-3-
mathyl-4-(pyrrolidin-1-yi-carbonyl-berzamide

(64) N-{(1S)-1-{5-chloro-1H-benzimidazol-2-yl}-3-[3~(2-chloro-ethyl -ureido]-propyl}-
3~methyl-4-(pyrrolidin-1-yi-carbonyl}-benzamide

(65) N-[(18)-1-{5-chioro-1H-benzimidazol-2-yi}-butyl}-3-methyl-4-(pyrrolidin-1-yl-
carbenyl-benzamide

(66} 3-bromo-N-[(1S})-1-(5-chloro-1H-benzimidazol-2-yi)-3-methylsulphanyi-propyil-
4-(pyrrolidin-1-yl-carbonyl)-benzamide



10

15

20

25

30

WO 2006/103206 PCTIEP20061061046 19 (44) (S)-N-[1-(5-chloro-1
H-benzimidazol-2-yl)]ethyl-3-methyl-4-(pyrrolidin-I-yl- carbonyl)-benzamide
45)
\&ﬁ@@‘/—@%ﬁ‘ﬁchIoro-1H-benzimidazol-2-yl)-ethyl]-3-chioro-4-F{‘ZR’’Fg’)z-‘ﬁ’ﬁéfh"ﬂf’i’*6
0- 5 methyl-pyrrolidin-1-yi-carbonyl)-benzamide (46)
N-[(IS)-1-(5-chloro-IH-benzimidazol-2-yl)-3-methylsulphanyl-propyl]-3-chlor

o -
(67 (2S)enight-i( 1Bty il -abenaimiday 2y yipiBe(matyysaliicamy]io

A N S hiore:

pH- %ﬁ%@;@zz1%%%aggf%&g4 eS)-Z-amino-
methyl-pyrrolidin-1-yl-carbonyl]-benzamide (48)

() (1S bt otipiciH-teRrigisazebdndinddBsdndsHiranghRarhanghlo
ro- Aﬁ-[ 28}-2-§tm|nomet é}l&)’ﬁrol|d|n-1-y|-carbonyl]- enzamide 15 (49)

PIQEY éf-(f (EUAIB 5D JREBTRE3_methylsuiphinyl-propyl]-3-chlor
0- 4-[(2S)-2-aminomethyl-pyrrolidin-1-yi-carbonyl]-benzamide (50)

[(19):1-(b-chl enzimidazal-2-y)-3: Isuighonyl-propyl]-3:-chl

(éogr)o 2 -élﬂ?ggt}iﬂg%n?}n%ﬁéﬁy -pyrro |ﬁ%&%§%¥ﬁ%ﬁ%§%ﬁ?ﬁ?&% +propyll-

4-pHTSidn(bahsgogpyarbenseanitieo)-1-(5-chloro-IH-benzimidazol-2-yl)-
pentyl]-3-methyl-4-(pyrrolidin-1-yl-carbonyl)-benzamide 25 (52)
N-[(iS)-i-(5-chloro-4H-benzimidazol-2.yl)-3-phenyl-prop I]-3-metf}¥l-4-

(7(%,” ﬁﬁﬁ?ﬁﬁ"&%ﬁﬁﬁfﬁm&rﬁﬁé’%}m’dam -2-yh-ethyl}-4-[{2R)-2-{methyl-

siipld®)idnibeshietioylHphaniithidagbbaryhrgipathyisnigbanyi-propyl]-3-met
hyl- 4-(pyrrolidin-1-yl-carbonyl)-benzamide 30 (54)
N-[(1S)-3-benzyloxycarbonyl-I-(5-chloro-IH-benzimidazol-2-yl)-propyl]-3-

(Fheth(A R-EprostidiM-l1-{b-ciibomiiH-benziantideasBy! -2-hydroxy-ethyl}-4-(2,5-

di%;&bﬁf@@m%aﬁ%%m%gg2-y|)-3-(pyrro|idin-l-yl-carbonyl)-prop
y

(72) (1R)-3-methyl-N-[1-{5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyll-4-(2,5-
dihydro-pyrrol-1-yl-carbonyl}-banzamide

(73) (1R)-3~chloro-N-[1-(5-chloro-1H-benzimidazol-2-yi»2-hydroxy-ethyl}-4-(2,5-
dihydro-pyrrol-1-yl-carbonyl)-benzamide

(74) N-{{1S)}-1-{5-chioro-1H-benzimidazol-2-y1)-3-{{3R, S)-3-dimethylamino-
pyrrolidin-1-ylj-carbonyl-propyl}-3-methyi-4-(pyrrolidin-1 -yl-carbonyl)-benzamide

(75) N-{(13)-1-(5-chloro-1H-benzimidazol-2-yt)-3-[(2R}-2-hydroxymethyi-pyrrolidin-
1-yi-carbonyil-propyl}3-methyl-4-{pyrrolidin-1-yi-carbonyi-benzamide

(76) N-{(15)-1-(5-chloro~1 H-benzimidazol-2-yl}-3-[{2S)-2-hydroxymethyl-pyrrolidin-
1-yl-carbonyl}-propyl}-3-methyl-4-(pyrrolidin-1-yi-carbonyl)-benzamide

(77)  N-[(1S5)-1-(5-chloro-1H-benzimidazol-2-yl1)-3-(2-methyi-2,6-diaza~spiro[3.4joct-
&-yl-carbonyl}-propyl}-3-methyl-4-{pyrrolidin-1-yl-carbenyl-benzamide
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WO 2006/103206 PCT/EP2006/061046 20
3-methyl-4-(pyrrolidin-1-yi-carbonyl)-benzamide (56)

N- [(1R? 5-chloro-IH-benzimidazol-2-yi)-2-hydroxy-ethyl]-3-methyl-4-
WAL yi-carbonyl)-benzamide 5 (57) PCT/REP2006/061045

N-[1-(5-chloro-1H-benzimidazol-2-yB22-methoxy-ethyl)-3-methyl-4-(pyrroli

in- zamide (58 -
R T R byl dsgmehapyl: b Shstigror
beinz{pytetmhB-§hybopidp SytdibyizéuimdeBdn-1-vi-carbonyl)-benzamide
N-[(IR)-2-(C-tert.butoxycarbonyl-methyloxy)-1-(5-chloro-IH-benzimidazol-2
(7@{‘ )-ethy IéB methyl-4-(pyrrolidin-1-yl-carbonyl)-benzamide 15 (60) N-[(1

1§83 biotPreemy inpigarolruibnddiiindyiantbpimreareanyt-

M ViSRG MEnBeRyAIpIE BIE-B) - -y}~
arﬂﬁz‘g\?ﬁi‘ﬁ% IHMben2|m|dazoI 2 yq.ryphgényl mn;?ﬁh ];-g (r?}e’ﬁ?ﬁdin(:)yyrirgﬁé?ﬁ Ty 4
Eiﬂg 8nyl) benzamide 20 (62)

N- [1 (5-chloro-IH-benzimidazol-2-yl)- phenyl methyl]-4-(2,5-dihydro-pyrrol-

R AR eSS oo S rsrmetyt gyl
1-m%bﬁanﬂmwmﬂ%@ammbahzarhmyioeagnzam.de

N-{(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-[3-(2-chloro-ethyl)-ureido]-pro
(8%” 3- meth -4- (p)(rrolldln 1-yl-carbon %benzamlde 30

ST e et LA v R R R RN

carhamihtrdsiizamieiB8) pyrrolidin-1-yi-carbonyl -benzamide
3-bromo-N-[(1S)-1-(5-chioro-IH-benzimidazol-2-yi)-3-methylsuiphanyi-prop
yl}- 4-(pyrrolidin-1-yl-carbonyl)-benzamide

(82) N-J(18)}1-(b-chioro-1H-benzimidazol-2-y1)-3-{(4-methyl-3-oxo-piperazin-1-yi-

carbonyi}-propyl}-3-mathyi-4-{pyrrolidin-1-yi-carbonyi}-benzamide

(83) N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-ethyi}-3-methyi-4-
(pyrrolidin-1-yl-carbonyl)-benzamide

(84) 3-chloro-N-[{1R)-1-{(5-chioro-1H-benzimidazol-2-yi}2-methoxy-ethyll-4-(2,5-
dihydro-pyrrol-1-yl-carbonyl)-benzamide

(85) 3-bromo-N-[{1R}1-{b-chioro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
{(pymrolidin-1-yl-carbonyl)-benzamide

(86) 3-bromo-N-[{1R)}1-{5-chloro~1H-benzimidazol-2-yl)-2-methoxy-ethyil-4-{2 5-
dihydro-pyrroi-1-yl-carbonyi}-benzamide

(87) 3-methyl-N-[{1R)-1~(5-chioro-1H-benzimidazol-2-yi -2-hydroxy-ethyi}-4-(2,5-
dihydro-pyrrol-1-yi-carbonyl)-benzamide

(88) N-{(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-3-{(2S)-2-aminomethyl-pyrrolidin-1-
vi-carbonyil-propyl}-3-methyl-4-(pyrrolidin-1-yl-carbonyl)-benzamide
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WO 2006/103206 PCT/EP2006/061046 21 (67)
3-chtoro-N-[(1S)-1-(5-chtoro-1H-benzimidazol-2-yi)-3-(methytsutphanyl)-

“gopgl -4-F(£yrroitdin-1-yi-carbonyl)-benzamide s (68)
IBPBPAEEREL (1S)-1-(5-chloro-IHbenzimidazol-2-yl)-3-(methy 3G RBIIf 061046
propyl]-4-(pyrrotidin-1-yl-carbonyl)-B&nzamide (69)

g R e o e P B
yi-Badbbond {8} -3-(itiptet dpitctidimzijtiaadb@nyl)-béngmif? R)-2-(meth
yl- sutphonylamino-methyl)-pyrrolidin-1-yl-carbonyl]-benzamide (71)
(1R)-3-bromo-N-[1-(5-chtoro-1H-benzimidazol-2-yl)-2-hydroxy-ethyl]-4-(2,
(98} 18-aHgErdvH R S)y\-(anthterg hhearwicazol2-y! -ethyl4-[(2R)-2-

é%ifrrr@msh Shidia-¢BiEardbpenamisiared-2-y1)-2-methoxy-ethyl]-4-(2,
" 5- di ydro-pﬁ%ﬁi -yl-catri)onyl)-befzﬁfmide 20 (73) (1

R)-3-chloro-N-[1-(5-chtoro-1 H-benzimidazol-2-yi)-2-hydroxy-ethyl]-4-(2,5-
(Qﬁjhyﬂmhﬂyntd{l-ﬁy(SeakﬁmoylWﬁmidazﬁ!‘B~y!}ethy§}+(3,4,5,6-te_trahydro—2}-€m
[2%@%{?P)ﬁ%%gng%%gﬁﬂs%%%g-yt)-3-[(3R,S)-S-dlmethylamlno-

idin-1-yi]-carbonyl-propyt)-3-methyl-4-(pyrrolidin-1-yl-carbonyl)-benzamide

(ARYNRA 13- I08ahzimidazol-2-vi}-2-
(Qa?bexfg(lmidaz?_%?ﬁi%ﬁ{%%ﬁ@g?ggn%ggaﬁ_?ﬁﬁ?ﬁﬁtwl}@(wml:dan 1yl
cafomedRiMoS YERRBERIAS pyrrolidin-l -yl-carbonyl)-benzamide (76)

N-{(1 S)-1-(5-chtoro-1

-benzjmi l:2-yN)-3:[(2S):2:hydroxymethyi-pyrrolidin: 30 s
MR R i G e RN R L
1-wWgarisym|Seheamidel-benzimidazol-2-yl)-3-(2-methyl-2,6-diaza-spiro[3.4)

oct- 6-yl-carbonyl)-propyl]-3-methyl-4-(pyrrolidin-1-yl-carbonyl)-benzamide
WO 2006/103206 PCP/EP20061061046
(94) 3-chioro-N-[(18}-1-(5-chioro-1H-benzimidazol-2-yl)-ethyl]-4-[(2R/S)-2-dimethyl-

aminomethyl-pyrrolidin-1-yl-carbonyil-benzamide

(35) N-[(1S5)-1-(5-chioro-1H-benzimidazol-2-yi)-3-methanesulphonyiamino-propyi}-
4-(2 5-dihydro-pyrrol-1-yl-carbonyl)-3-methyl-benzamide

(96) N-[{1S)-1-{5-chioro-1H-benzimidazol-2-yl}-butyll-4-(2 5-dihydro-pyrrol-1-yi-
carbonyi}3-methyl-benzamide

(87} 3-chioro-N-[{18)-1-(5-chioro~-1H-benzimidazol-2-yl)-butyl}-4-(2, 5~-dihydro-pyrrol-
1-vi-carbonyl}-benzamide

(98) 3-bromo-N-[(1S}1-(5-chioro-1H-benzimidazol-2-yl}-butyl}-4-(2,5-dihydro-
pyrrol-1-yi-carbonyl)-benzamide

(98) 4-(N-acetyl-N-cyciopentyl-amino)-N-[{1S)-1-{5-chloro-1H-benzimidazol-2-yi}-2-
meathylsulphanyl-ethyl}-3-methyl-benzamide
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22 (78)
N-{(1S)-3-[(1R)-2-(aminocarbonyl)-pyrrotidin-1-yl-carbonyl]-1-(5-chtoro-IH-

benzimidazol-2-y1)-propyl)-3-methyl-4-(pyrrolidin-1-yl-carbonyl)-benzamid
o %?%{103206 y1)-propyl) yl-4-(py y P 1“)/1:?2006/061046

N-{_(lS)-l-(5-chiorofl_H-ben_zimidazd’l42-yl)-3-[(2R)-2-tert.butoxy(_:a_rbonyi 5
LIRS N RN S IS s
T-N-FiaB)A) -t praiidire-ii-CabrimyiflbzoEamiia-[(3R,S)-hydroxymethyl-pyrroll

din- 1-yl)-carbonyl]-propyl}-3-methyl-4-(pyrrolidin-l-yl-carbonyl)-benzamide

10 (81)

(TR} Behraopg-BhibtBi-Gehmmua rbhengimidazetdutbA-trasheesbabnmkeda2,5-
dittldreuRarilt Bropythstpnedarz4rtysrolidin-1-yl-carbonyl)-benzamide (82)

N-[(1

S)-1-(5-chioro-1H-benzimidazol-2-yi)-3-[(4-methyl-3-oxo-piperazin-1-yl 15
(manWbFPg@ﬂﬂ4R‘)|“e¢55dkﬂﬁfPWWﬁg“Zf)ﬁgﬂaMh D)@:ﬂmﬁﬁrl} . i ;',@?2:(2’5-

ANHIR)-1-(5-chigro-IH-hel -2-yl)-2-methoxy-ethyl}-3-methyl-4-
d"?l é&%(%%&lqﬁ]c%%%bﬁﬁgéﬁggﬁl e 20 (84)

3-chioro-N-[(1R)-1-(5-chioro-IH-benzimidazol-2-yi)-2-methoxy-ethyl]-4-(2,5

ihidraRyEQidssRIbenuhdP e rARids: -2
m%ﬁrom@Nﬁ%ﬁi}Z% -chioro-EI:tI?lsbe.n_zimidtazr@cﬁ%%?;t‘)‘z-gl}rﬁegmé}g-g@ﬁ%’dm

PYRbRR RN BRI LR2ZATIERS (86) 3-bromo-N-[(1 R)-I-(5-chioro-|
H-benzimidazol-2-yt)-2-methoxy-ethyl}-4-(2,5- dihydro-pyrrol-I

=vl-carbonyl)- jde (87) 3-methyl-N-[(1 R)-1-(5:chloro-|
AT SR OSSR L2 oo
(2 ditdibyorpypiotaiyvi-gacacryiyibesraartidg88)
N-{(1S)-1-(5-chloro-1H-benzimidazot-2-yi)-3-[(2S)-2-aminomethyl-pyrrolidi
n-I- yl-carbonyl]-propyl}-3-methyl-4-(pyrrolidin-1-yl-carbonyl)-benzamide

(10%0 Ydobriostnshita/Ebbengmidasie-vi)-3-(1H-tetrazoi-5-yl)-propyi}-3-

methyl-4-(pyrrolidin-1-yl-carbonyl}-benzamide

{106) N-[{1R}-1-(5-chloro-1H-benzimidazol-2-yl)-2-hydroxy-ethyl}-4-(2,5-dihydro-
pyrrol-1-yi-carbonyl)-3-irifluoromethyl-benzamide

{107) 3-chloro-N-[(1R}-1-{5-bromo-1H-benzimidazol-2-yl}-2-hydroxy-ethyl}-4-(2,5-
dihydro-pyrrol-1-yi-carbonyl}-benzamide
{108) 3-bromo-N-{{1R}-1-(5-bromo-1H-benzimidazol-2-yi)-2-hydroxy-ethyi]-4-

{(pyrrolidin-1-yl-carbonyli)-benzamide

(108) 3-methyl-N-[{1R}-1-(5-bromo-1H-benzimidazol-2-yl}-2-hydroxy-ethylj-4-
{pyrrolidin-1-yi-carbonyl)-benzamide

{the following compounds are disclosed in WO 2004-058743)

(110) 6-chloro-4-[1-(5-chioro-1H-benzimidazo!l-2-yl}-ethylamino}-7-(2-aminomethyi-
pyrrolidin-1-yl-carbonyl)-quinazoline
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23 (89) N-{(1 S)-1-(5-chioro-1
-benzimidazol-2-yl)-3-[(2R)-2-aminomethyl-pyrrolidin-I-
yl-carbonyl]-propyl)-3-methyl-4-(pyrrolidin-l-yl-carbonyl)-benzamide (90)
VEOCHIBIHR (1R, S)-1-(5-chloro-1H-benzimidazol-2-y1)-ethy | R4 ERRLG0§ 1046

methoxymethyl-pyrrolidin-1-yl-carbayl]-benzamide (91)
3-chloro-N-[1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(3,4,5,6-tetrahydro-
2H- [2,3]-bipyridinyl-1-yl-carbonyl}-benzamide 10 (92)

(11\&1}13%1&(54‘;1[!1' %ﬁ%ﬁomﬁrdt?%ﬂﬁmgm(gs)mww&hﬁmm@idinydm-

-yl-,carbonyD)-3-triflugromethyl-benzamide

pyﬁ%{iﬁ%@%ﬁ%ﬁ%ﬁ%—benzimidazol-2-y|)-propy|]-3-methyl-4-(pyrroli

din- 1-yl-carbonyl)-benzamide 15 (94)

AT A 1.

Yi-ReraeYh-gHisRrRERH-benzimidazol-2-yi)-3-methanesulphonylamino-prop
yi] 20 4-(2,5-dihydro-pyrrol-1-yl-carbonyl)-3-methyl-benzamide (96)

A R B S TR R

mahythdH(pIrPicB)-1-ybastimoyitgdinotimeaidazol-2-yi)-butyl]-4-(2,5-dihydro-p
yrrol- 1-yi-carbonyl)-benzamide (98)
3-bromo-N-[(1S)-1-(5-chloro-IH-benzimidazol-2-yl)-butyl]-4-(2,5-dihydro-

(1 9% 62 -(h-chipomy f-Benzinkde A @ pthylaminol-6-methyl-7-(pyrrolidin-1-yl-

cafbONyRcqtitdiir@y clopentyl-amino)-N-[(1S)-1-(5-chloro-1H-benzimidazol-2-y
i)-2- methylsulphanyi-ethyl]-3-methyl-benzamide WO 2006/103206
PCT/EP2006/061046 24

(115} 4-[1-(5-chloro-1H-benzimidazol-2-yi}-ethylamino}-8-methyi-7-(3-oxo-piperazin-

1-yl-carbonyi}-quinocline

(116) 4-[(1R/S)-1~(5-chioro-1H-benzimidazoi-2-yl}-ethylamino}-6-methyi-7-[{2R)-2-
aminomethyl-pyrrolidin-1-yi-carbonyl}-quinoline

(117) 4-[1-{5-chioro-1H-benzimidazol-2-yi}-3-methyisulphanyi-propytaming]-6-
methyl-7-(3~oxo-piperazin-1-yi-carbonyl}-quinoline

(118) 4-[1-~{5-chioro-1H-benzimidazol-2-yi)-3-methanesulphonyl-propylaminc]-6-
methyl-7-(pyrrolidin-1-yi-carbonyl)-quineiine

(119) 6-chioro-4-[(1S}-1-(5-chloro-1H-benzimidazcl-2-yl}-ethylamino}-7-[{(2R)-2-
aminomethyl-pyrrolidin-1-yl-carbonyl}-quinazoline

(120) 8-chioro-4-{(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-2-hydroxy-ethylaminol-7-
(2,5-dihydropymrol-1-vi-carbonyl)-quinazoline

(121) 6-chioro-4-{(18)-1-{5-chioro-1H-benzimidazol-2-yi)-2-hydroxy-ethylamino}-7-
[(2R}-2-aminomethyl-pyrrolidin-1-yl-carbonyll-quinazoline
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(100)
3-chloro-N-[(IS)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-[(2R}2-(pyrrolid
in- 1-yl-methyl)-pyrrol idin-1-yl-carbonyl]-benzamide (101)
WHHHRERP(1R)-1-(5-bromo-IH-benzimidazol-2-yi)-2-methoR§RRyPe{ig 46
5- s dihydro-pyrrol-I-yl-carbonyl)-bergzzamide (102)
3-bromo-N-[(1R)-1-(5-chloro-1 . )
(1ﬁz_gjé%gﬂﬁgg%ﬁ_i%@ggm&#@m@%&y!)-3~hydroxycarbonyipropy!ammo}-
7-(iyyditipytrgl-dasbarayBauifebelimamide 10 (103)
N-[(1R)-2-allyioxy-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-4-(2,5-dihydro-
pyrrol-1-yi-carbonyl)-3-methyl-benzamide (104)
(183r b4 ) =(5(ehignort-tbenimitianshZo-Hpenpybpayrgoxipomwt
ol IRl tshpaaRdRgzamide 15 (108)
N-[(1S)-1-(5-chloro-1 H-benzimidazol-2-yl)-3-(1 H-tetrazol-5-yi)-propyl}-3-
methyl-4-(pyrrolidin-1-yi-carbonyl)-benzamide (106)

(1 %I)(Woﬁ-'-@f[@%)43btlf‘bgl‘fd;lﬁidBﬂﬁéﬁ?ﬁ!ﬁﬁg&%@gbﬁwh@@@h@iﬁw%%wﬁ-
~-cV-Ca nyl)-o-triruorome -pe miae .
o AR O e B AP - B - SArp AT

zaBingihydro-pyrrol-l-yl-carbonyl)-benzamide 25 (108)
3-bromo-N-[(1R)-1-(5-bromo-1H-benzimidazol-2-yi)-2-hydroxy-ethyl]-4-
rrolidin-1-yl-carbonyl)-benzamide (109) 3-methyl-N-[(1 R)-l-(i5-bromo-1
(1A% BreipaReAol 35Nt A e hlerey Idirkgpaimidazol-2-yl)-3-methylsuiphanyl-propyt-

akmilchidisyrontiFrbarArhsEpaiRBANAie following compounds are
disclosed in WO 2004-058743) (110)

6-chloro-4-[1-(5-chloro-1H-benzimidazol-2-yi)-ethylamino}-7-(2-aminometh
(8 pdaiidno-Kyicta b {Hirdoindidibeeniid266 619320 6ethoxy-propylaminol-7-

(2?&-&}@8%%99@@11-9&93%%ny!)—quinazoiine

(127) 6-chloro4-[(13)-1-(5-chicro-1 H%enzimidazol—2-y!)—3—methénesutphanyl~
propytamino}-7-{pyrrolidin-1i~yl-carbonvl)-quinazoline

(128) 6~chloro-4-[(13)}1~(5-chioro-1H-benzimidazoi-2-yi}-3-methylsulphanyl-propyl-
aminol-7-[(2R}-2-aminomethyl-pyrrolidin-1-yl-carbonyl}-quinazoline

(129} 6-chloro-4-[{138}-1-(5-chloro-1H-benzimidazol-2-yl}-3-methanesuiphinyl-propyl-
amina]-7-(pyrrofidin-1-yl-carbonyl}-quinazoline

(130) B-chioro~4-{(1 S)—'i -{5~-chioro-1H-benzimidazol-2-yi}-3-benzyloxycarbonyipropyl-
aminc}-7-{pyrrolidin-1-yl-carbonyl}-quinazoline

(131} 6-chloro-4-[{1S}-1-{5-chioro-1H-benzimidazol-2-yi)}-2-hydroxy-ethylaming]-7-
(piperazin-3-on-1-yl-carbonyli}quinazcline

{(132) 6-chloro-4-[(1S)-1~(5-chloro-1H-benzimidazol-2-y!)-3-hydroxycarbonylipropyi-
aminol-7-[{2S)-2-aminomethyl-pyrrolidin-1-yi-carbonyl]<quinazoline
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(1112)
6-chloro-4-[1-(S)-(5-chloro-IH-benzimidazol-2-yl)-ethylamino]-7-(2,5-dihydr
o- pyrrol-1-yi-carbonyl)-quinazoline 5 (112)
WEHIBREq -(S)-(5-chioro-1H-benzimidazol-2-yi)-ethylaminB{-FEapteilieiRdc
-l- yi-carbonyl)-quinazoline (113) 4-[1#(5-chioro-1
FFEbenzimidazol-2-yl)-3-methylsulphanyl-propylamino]-6-
(R A 1-Gi-CaBn - BERaRa- eryss-methanesuiphonyl-
prédyidmisbiorgraRperatnisagal3osheHyaminehetnelyididmeraidisroryl)-
i carhonyl)-quinoline (115)
QYREE E‘éﬂnioro-lH-benzimidazol-z-yi)-ethyiamino]-6-methy|-7-(3-oxo-pipera
zin- 15 1-yl-carbonyl)-quinoline (116)
=] - - - - | - = - | - - -
T e e e
praquaﬁi&déﬁl ReseibMbryTaliaiethpsuashanyi-eeperaingo]-6
methyl-7-(3-oxo-piperazin-1-yl-carbonyl)-quinoline (118)

-[1-(5-chioro-1H-henzimidazol-2-yl)-3-methanesulphonyi-propylaminol-6-
V‘éﬁh@]"%ﬁﬁ%&ﬂ#f U st yB)ﬁﬂ?dﬁ‘iﬁ a%ﬁ%%ﬁthﬁéom?%ﬁ-%ﬁmia Slidin-
3-glaadmrgiduiakdinehioro- 1H-benzimidazol-2-yl)-ethylamino}-7-[(2R)-2-

aminomethyl-pyrrolidin-I -yl-carbonyl]-quinazoline (120) 6-chlonr4-[(1
S)-1-(5-chloro-1 H-benzimidazol-2-yl)-2-hydroxy-ethylamino}-7- 30
(1885-Biphiarepinlio Pl letiery) ndinaziongeeba iyl - 3-ethoxycarbonyipropyi-
arBntear. Shlr(a-ehis benRziRtifazol-2-yl)-2-hydroxy-ethyiamino]-
7- [(2F\>-;Qi -aminome)?hyl-p}%%?n-1-y§l§ﬁ10nyl]-qui nazol ine WO
2006/103206 PCT/EP2006/061046 26 (122)

(18N i1 &} 1 ~(5-chiom- I HeearniddazbRAAVEBhagnaxycarheinylprdpytamiin-1-

yl%%)r'bonyl)-quinazaiine

(138) 4-[(1S)-1-(b-chioro-1H-benzimidazol-2-yi)-ethylamino}-6-methyi-7-{pyrrolidin-1-
yi-carbonyl}-quinazoline

(139) 6-chioro-4-[(1S)-1-(5-chloro-1H-benzimidazol-2-y!)-3-methanesulphinyi-propyl-
amino}-7-{(2R)-2-aminomethyi-pymolidin-1-yi-carbonyll-quinazoline

(140) 4-[(1S)1~(5-chioro-1H-benzimidazol-2-y)-3-methyisulphanyl-propylamino}-6-
methyi-7-(2,5-dihydropyrroi-1-yl-carbonyl}-quinazaline

(141} &-bromo-4-{{1S}1~(5-chloro-1H-benzimidazol-Z-yl}-ethylamino}-7-{2,5-dihydro-
pyrrob-1-yl-carbonyl»quinazoline

(142) ©-chioro-4-[(1S)-1-{5-chioro-1H-benzimidazol-2-yl}-3-ethoxycarbonylpropyi-
aminol-7-(2,5-dihydropymol-1-yi-carbonyl-quinazoline

{143} 6-chloro-4-{(18)-1-{5-chloro-1H-benzimidazol-2-yi}-3-methyisuiphanyi-
propylamino]-7-(2,5-dihydropyrrol-1-yi-carbonyb-quinazcline
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7-(pyrroiidin-1-yi-carbonyl)-quinazoline (123)
6-chloro-4-[1-(5-chloro-1H-benzimidazol-2-yl)-3-benzyloxycarbonylpropyl-
5 amino]-7-(pyrroiidin-1-yi-carbonyl quinazoline (124)

VEOHRYY 0¥ 1S)- 1-(5-chloro-IH-benzimidazol-2-yi)-3-methy| B ARARIEH16
yl- 28

aminol-7-[(2R)-2-tert.-hutyloxycarbonyl-aminomethyl-pyrroiidin-1-yl-carbon
(R e P B P TR Rra by Bmimol-7-(5.5-ihyco-

pyhigbenyinirbzoi Rat)razniatbylsulphanyl-propyl-
amino]-7-(pyrrolidin-1-yl-carbonyl)-quinazoline (126)
6-chloro-4-[(1S)-1-(5-chloro-|

(14Ebdhgaanddl toyti-45mbint propyrmitagol-1y1)-3-methylsulphanyi-propyi-

kinaicitpcsomeabivaaRRssaHIREline G2
@ 6-c%lomiq!%%ﬁ§%gﬂoﬁ%ro-lH-%gﬁmw%%gglz—%%-&methanesuIphonyl-
propylamino]-7-(pyrrolidin-1-yl-carbonyl)-quinazoline 20 (128)

(1665hB>emidriUS) 18] Srebletiato-1 H-benzimidazol-2-yl)-2-methoxy-ethylamino]-7-
-henzimidazol;2-yi)-3-methylsulphanyl-propyl ami
(2#£%$%¥5§n‘%i%mé?ﬁwgy ol Fr%%?l-carbonyl]-quinazoline (129)

6-chloro-4-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methanesulphinyl-pr
I n0]-7- roiiclin- i _inazolnG ] )
e g ey eocartory propy
argipel- iRty ndrarmanyasaintiinazoline (131)
6-chloro-4-[(1S)-1-(5-chloro-1H-benzimidazol-2-yi)-2-hydroxy-ethyiamino]-

- 30, (piperazin-3-on-1-yl- onyl)-quinazaqlin ) o
QO S T R T e B
ayirakcEmbE Ry Spgl-aminorelpyipjidolid idcgttcend paythauitiazoline WO
2006/103206 PCT1EP20061061046 27 (133)

6-ch|oro-4-[(182-1-(5-chIoro-lH-benzimidazol-2-y|)-3-methanesuIphonyl-
(149) 6-chlioro-4-{1-{5-chioro-1H-benzimidazol-2-yl}-3-[4-methyl-piperazin-1-yi}-

carbonyl-propyi-aminol-7-{pyrrolidin-1-yl-carbonyl}-quinazoline

(150) 6B-chioro-4-[1-(5-chioro-1H-benzimidazol-2-yl}-3-(C-piperidin-4-yi-methyi-
amino)-carbonyl-propyl-amino}-7 -(pyrrolidin-1-yl-carbonyl}-guinazoline

(151) 8-chloro-4-[1-(5-chioro-1H-benzimidazol-2-yi}-3-(N-benzyl-N-methyl-aminoc)-
carbonyl-propyl-aminol-7-(pyrraiidin-1-yl-carbonyl}-quinazoiine

(152} 4-[(1S)}1~(5-chioro~1H-benzimidazol-2-yl)-3-allyloxycarbonyipropyl-aming}-6~
methyl-7-(2,5-dihydropyrrol-1-yl-carbonyl)-quinazoline

(153)  6-bromo-4-[{1S})-1-{5-chloro-1H-benzimidazol-2-yl}-3-allyioxycarbonylpropyi-
aminol-7-(2,5-dihydropyrrol-1-yi-carbonyl}-quinazoline

(154) 6-chloro-4-[{18)-1-(5-chloro-1H-benzimidazol-2-yl)}-2-methoxy-ethylamino}-7-
{pyrrolidin-1-yl-carbonyl)-quinazoline



10

13

20

25

30

propylamino]-7-[(2R)-2-tert.-butyloxycarbonyi-aminomethyl-pyrrolidin-1-yl-
carbonyl} quinazoline s (134)
6-chloro-4-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methanesuiphonyi-
WRAHPAIHE]-7-[(2R)-2- amlnomethyl pyrrolldln 1-yl-carbonyAKqRE P66

(135)
hloro-4- 1-(5-chloro-IH- ben2|m|dazol 2- y2) Iamlno] -7-(thiazolidi
(’tﬁS% E&Sﬁj@ &g”p]é%}m?gﬁ ﬁgg?mmtdazot- -yl)- methanesu phonyl-
prﬁp&ﬁﬂm&d}-{(—lﬁ)ﬂ-{&ﬂﬂﬂmﬂhbmyhﬂmI%ﬂ)ﬁa@mwpemmtmyl
- ami no]-7-(pyrrolidin-1-yl-carbonyl)-quinazoline (137)
4-[(1S)-1-(5-chloro-IH-benzimidazol-2-yl)-ethylamino]-6-methyl-7-(pyrrolidi
(1h&) DoojilearidiiB)dulfeiire (t9sneitidsra-Githrhylaminol-7-{(2S)-2-

(pyBRERAMgaRy lb%v@mmgi -EarBeHY-GehRuzglicin--

yl-carbonyl)-quinazoline 20 (139)
6-chloro-4-[(1S)-1-(5-chloro-IH-benzimidazol-2-yi)-3-methanesulphinyl-pro

(18Yh srahred-2-{(2B)-2-@whioroet biybanpinlid ird-p-geapdinnoRAZUHRES )-2-
rﬁTH@?t;bLy éh c?ﬁ"ré"r'g'?tﬁt%ae"ﬁ?f#x}hﬁ qfafahf'% -methylsulphanyl-propylamino]

-6- methyl-7-(2,5-dihydropyrroi-i -yl-carbonyl)-quinazoline 25 (141)

(1@%“@7&‘?\1&5-115{11%&5(?3-8%?&'1 Wﬂé@!ﬁﬁ&&i&-ﬁ%ﬁw&%%&é@lhy

pyrrol-1-yl-C nyI quinazo |ne£
pf@ﬁbﬂﬁéﬁ‘ﬁl@l‘[ﬁ 18SUIBBAG mzzew&}*em%whma@mﬂ
quirkézanmeo]-7-(2,5- dlhydropyrrol -1-yi-carbonyl)-quinazoline (143)
6-chloro-4-[(1S)-1-(5-chloro-IH-benzimidazoi-2-yl)-3-methylsulphanyi-
propylamino]-7-(2,5-dihydropyrrol-1-yl-carbonyl)-quinazoline WO
(1280 310 8aae4-C =t Ra0e16B b e B d8aAn<D-y!)-3-[(1,2,3,4-tetrahydroiso-

QR PR RIGSmHE Py a RSt - lida g Y

(160) ©-chloro-4-[1-(5-chloro-1H-benzimidazol-2-yi)-3-(benzylamino-carbonyl)-
propyl-aminal-7-{pyrrolidin-1-yl-carbonyl}-quinazoiing

{161) 6-chloro-4-{1-(5-chioro-1H-benzimidazol-2-yl)}-3-[{N-methyi-N-phenethyi-
amino-carbonyl)-propyl-amine]}-7-(pyrrolidin-1-yl-carbonyl}-quinazoline

{(162) B-chioro-4-[1-{5-chioro-1H-benzimidazol-2-yi)-3-(hydroxyethylamino-carbonyl)-

propyl-aminol-7-{pyrrolidin-1-vi-carbonyl}-quinazoiine

(163) 6-chioro-4-{1-(5-chioro~-1H-benzimidazol-2-yl}-3-[{C-pyridin-3-yl-methylamino-
carbonyl}»-propyi-amino]}-7-(pyrrolidin-1-yl-carbonyl)-quinazoline

(184) B-chioro-4-{1-(5-chloro-1H-benzimidazol-2-yl}-3-[(1-oxa-3,8-diaza-
spiroj4.5}decan-2-on-8-yl}-carbonyl}-propyl-amino}-7-(pyrrolidin-1-yi-carbonyl)-
quinazoline

(185) 6-chloro-4-[1-(5-chioro-1H-benzimidazol-2-y1)-3~{morpholin-4-yl-carbonyl)-
propyl-amino}-7 -(pyrrolidin-1-yl-carbony!)-quinazoline
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pyrrol-1-yl-carbonyl)-quinazoline (145) 6-chloro-4-[(1S)-1-(5-chioro-|
H-benzimidazol-2-yi)-3-methylsuiphanyl-propyi- 5
amino}-7-(2,5-dihydropyrrol-I-yl-carbonyl)-quinazoline (146)
‘BQ:FHWéQizﬁls)-l-ﬁ-chIoro-I PCT/EP2006/061046
H-benzimidazol-2-yi)-2-methoxy-ethy¢gamino]-7- (2,5-d
ihydropyrrol-1-yl-carbonyl)-quinazoline io (147)
6-chloro-4-[1-(5-chloro-IH-benzimidazol-2-yl)-3-diethylaminocarbonyl-prop
(1ﬁs)ambrb@}w%dim&wn%baﬁwwmmoﬁme-((azk&biohexyt-methyiaminm

laro-4- 1(
c:%)%@uﬁi—&mégz (%n%lnc% %Wrroh plp élﬁ%nr@l g/u_mazohne
amino]-carbonyl-propyl-amino]- 7 (pyrrolldln -1-yi-carbonyl)-quinazoline 15

(1@?‘5935 chioro-4- gs &-chioro-t H—benzzmidazol-E-gi) 3-(methaxyethylamino-
6-chioro-4-[ loro-IH-benzimidazol-2-yl)-3- -metﬁ}ﬁ/l pipefazin-1-yl]-

RSB’HW&%W&WJ} PHEOlFidndroareamy by ngaRliiline (150)

6- chloro -4-[1-(5-chioro-1H- ben_2|m|dazol -2-yi)-3-(C-piperidin-4-yi- methyl
(1@?@%‘]&&%@{%%&8&?&%&%@5@% O AR ARz OIS -

catehipieprofis (Breiniofa-leybelidinmidazobdgmyd-(uitmroliyleN -methyl-amino)
- carbonyl-propyl-amino]-7-(pyrrolidin-l-yl-carbonyl)-quinazoline 25 (152)
(1§4}|18) -1-(5-chloro-IH-benzimidazol- 'gyl) -3-allyloxycarbonylpropyl-amino]-

dirghereA tiwyalsporisl-panzimidarsiPorliniretelep(aegamino-carbonyl -
progyicaRandilil virdfidrhinipdaiRandimidagebigl)-3-allyloxycarbonyipropy
[- a mino]-7-(2,5-dihydropyrrol-1-yi-carbonyl)-quinazoline 30 (154)
6-chloro-4-[(1S)-1-(5-chloro-1
(1FASH edrzintidaZe{{2 RS RIr{E toasoct Rybenitojdazol-2-yi - 3-[C~(2R/S -etrahydro-

fuéaé:r = |5]L2H()egf)h ‘Oagﬁ%pfé%%gﬁégé%p@eawgoﬁﬁ?%g% 1-yl-carbonyl}-
qunERRee4-[(1S)-1-(5-chloro-1H-benzimidazol-2-yi)-3-methanesulphonyl-

propylamino]-1-oxy-7-[(2R)-2-aminomethyk-pyrrolidin-1-yl-carbonyl]-quina
olin
(1% 15 g-chloro-tl-{“i ~{&~chioro-1H-benzimidazol-2-yi}-3-{dimethylaminopropylamino-
carbonyl}-propyt-amino]-7-(pyrrolidin-1-yl-carbonyl)-quinazoline

(172) 6-chloro-4-{1-{5-chloro-1H-benzimidazol-2-yl}-3-(aminoethylaminc-carbonyl)-
propyl-aming]-7-{pyrrolidin-1-yi-carbonyl}-quinazcline

(173) &~chloro-4-[1-(5-chioro-1H-benzimidazol-2-yl}-3-(2,2, 2-triflucroethylamino-
carbonyi}-propyl-amino}-7-(pyrrolidin-1-yl-carbonyi)-quinazoline

{174) 6-chioro-4-{1-(5-chioro-1H-benzimidazol-2-yl)-3-[N-(2-dimethylamino-~gthyl)-N-
methyl-amino-carbonyt}-propyl-amino}-7-(pyrrolidin-1-yl-carbonyl)-quinazoline

(175) 6-chioro-4-{1-(5-chloro-1H-benzimidazoi-2-yl)-3-(N-piperidin-2-yi-amino-
carbonyl)}-propyl-amino}-7-(pyrrolidin-1-yl-carbonyl}-quinazoline

(176) 6-chloro-4-{1-(5-chioro-1H-benzimidazol-2-yi)-3-[C-(tetrahydropyran-4-yl)-
methylamino-carbonyl}-propyl-amino}-7-(pyrrolidin-1-yi-carbonyl}-quinazoline
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(156)
6-chloro-4-[(1S)-1-(5-chloro-IH-benzimidazol-2-yl)-ethylamino}-7-[(2S)-2- 5
(pyrrolidin-1-yl-methyl)-pyrrolidin-I-yl-carbonyl]-quinazoline (157)

VECCHIY 3222961 S)-1-(5-chloro-1H-benzimidazol-2-yi)-ethylamiFS T FEREPR 16§46
2- aminomethyi-thiazolidinyl-carbongi]-quinazoline io (158)
6-chloro-4-[(1S)-1-(5-chloro-IH-benzimidazol-2-yl)-3-methanesuiphonyi
propylamino}-7-[(2R)-2-(methanesulphonyl-aminomethyl)-pyrrolidin-I-yl-ca

(1eronglEnninazolie dAib)-6HehleiairidkA-Cl) 314 -hydroxypiperidin-1-yi-

-benzimidazol-2-y1)-3-[(1.2 3.4-tetrahydroiso- 15, .
o AR ol e R GREEZR S bony - quinazo
ne (160)
hiRtRdrtLASCHC TR/ ing-
“ﬁ?épé’&‘n%mg- e e b 5 KR famino
cashempiarenry (@A S- P HTBI R T RSO - SulRE AR I-N-phenethyl-
amino-carbonyl)-propyl-amino])-7-(pyrrolidin-1-yl-carbonyl)-quinazoline
2 - ,
R e e e A e L A e
meihy-prepytratranuihd-¢pshooltiprbpy-aamive]yT)-(pyimelitiline y26a(b6ay1)-
qlﬁﬂcéhl%g['(?6-34-{1-(5-chIoro-lH-benzimidazol-2-yl)-3-[(C-pyridin-3-y|-methyEa
mino- carbonyl)-propyl-ami no])-7-(pyrrol idin-1-yl-carbonyl)-quinazoline
(164) 6-chloro-4-{1-(5-chloro-1 H-benzimidazol-2-yl)-3-[(1-o0xa-3,8-diaza
(13@) 6-chloro-4-{1-(5-chioro-1 H-benzimidazoi-Z—yi)—S—[N—((z-('i H?.-imédazoi-‘é-%)-
spirq[4.5]decan-2-on-8-yl)-carbonyl}-propyl-amino)-7-(pyrrolidin-1-yl-carbo
etmﬂ;: -WMmzwrbonyﬂ-pmpyi-amm -7 -{pyrrolidin-1-yi-carbonyl)-
qiéraisitesd-[1-(5-chloro-1H-benzimidazol-2-yl)-3-(morpholin-4-yl-carbonyl)-
propyl-amino}-7-(pyrrolidin-1-yl-carbonyl)-quinazoline WO 2006/103206
PCT/EP2006/061046 30 (166)

(16-BhRnehlpra-45 ctiorblam drhenrisaigerol3yd-Gel tiiblareliginriathgainany))-
prBpFREAARYIRIBPHLRINDRIHERHIRddFSRoNY)-quinazoline

(182) &-chioro-4-[1-{5-chioro-1H-benzimidazol-2-y1}-3-(N-cyclopropyl-N-methyi-
amino-carbonyl}-propyl-amino]-7-{pyrrolidin-1-yl-carbonyl}-quinazoline

(183) 6-chloro-4-{1-{5-chloro-1H-benzimidazol-2-yi)-3-(N-cyciopropylmethyi-N-
methyl-amino-carbonyl)-propyt-amino}-7-(pyrrolidin-1-yi-carbonyl}-quinazcline

(184) 6-chioro4-[1-{b-chioro-1H-benzimidazol-2-yl}-3-(cyclopentylamino-carbonyl
propyl-aminol-7 -(pyrrolidin-1~yl-carbonyl)-guinazoline

(185) &-chioro-4-[1-{5-chioro-1H-benzimidazol-2-y1)-3-(N-piperidin-4-yl-amino-
carbonyl}-propyl-aminol-7-{pyrrolidin-1-yl-carbonyl)-quinazoline

(186) 8-chioro-4-{1-(5~chioro-1H-benzimidazol-2-yl}-3-[C-(pyridin-2-yl)-methylamino-
carbonyll-propyl-amino}-7-(pyrrolidin-1~yl-carbonyl)-quinazoline
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5 (167)
6-chloro-4-[1-(5-chloro-1H-benzimidazol-2-yl)-3-(methoxyethylamino
carbonyl)-propyl-amino]-7-(pyrrolidin-1-yl-carbonyl)-quinazoline (168)

WEEAPSH993961 - (5-chloro-1H-benzimidazol-2-yl)-3-(dimethylarRfridEtAY e 4
o- carbonyl)-propyl-amino]-7-(pyrroldin-1-yl-carbonyl )-quinazoline 10

169 _ o
(O A S RS0k Ao BB on
profyiarany]-2ppeditipymolidirbdayheaoiremd)iaginazoline (170)
6-chloro-4-{(1R/S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-[G(2R/S)-tetrahydr
015

(138)af-chytrmétiyRivirG-clipun i hi-prypsiidme i pssivdrainplil B onbt

tet)aﬂ#;ﬂ!.?@% 208nevdL 014, 3a)pyridin-d-yl)-quinazoline
6-chloro ( 1-(5- chlorio 1 pgenzml a?z%l 2-yi)-3-(dimethylaminopropylami

no- carbonyl)-propyl-amino]-7-(pyrrolidin-1-yl-carbonyl )-quinazoline 20
(1 &97@-&50:‘0—4-{(‘5 S)-1 ~(5—chioro~1 H-benzimidazol-2-y1)-3-(1,1-dioxo-isothiazolidin-

chloro 4- 1 en2|m| Z ammoet Iamlno carbon
2 X/P) pm% am| %L? pyrr 31 cforP{rrqpc% bon%gnﬁ'l zo nerB

6- chloro 4 [1 (5- chloro 1H-benzimidazol-2-yl)-3-(2,2,2- trlfluoroethylamlno

(196 S8 @ﬁl @W&Mﬁr%ﬂﬂﬂ%ﬁr[@n}&%ﬂ%@& (\'uf%}ammow

6- chloro 4 chloro 1H-benzimidazol-2-yl)-3 2-dimethylamino-ethyl
prwm@ﬂgh ahdRo HSRRYIrd pYreathRBY e ing |
-yl-carbonyl)-quinazoline 30 (175) 6-chloro 4-[1-(5-chloro-1
pa s imidazol-2-y1)-3-(N- di
(oo TR e A M FHES N APy laminol -
mﬁwwwaﬁdﬁmmw-wnmwmumw@@etrahydropyran -4-yi)-

methylamino-carbonyl]-propyl-amino}-7-(pyrrolidin-1-yl-carbonyl)-quinazoli
ne WO 2006/103206 PCT/EP20061061046 31 (177)

(1820nfofoLa3} 1=(G-ehiitEhersmidreld-glyB-meiheRiRylapinring- sgthoxy-
7-C2EamyRrBpR ANl rbomgliRiazbiecarbonyl)-quinazoline

(193) 6-chloro-4-[{18)}-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-ethylamino}-7-
(thiazolidinyl-carbonyi}-quinazoline

(184) 4-[(1S)}1-{5-chioro~1H-benzimidazoi-2-yi}-2-methoxy-sthylamino]-6-methyi-7-
(2,5-dihydropyrrol-1-yl-carbonyl}-quinazoline

(195) 4-+(1S)}1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethylamino}-6-methyi-7-
(thiazolidinyl-carbonyl}-guinazoline

{198) 6-bromo-4-{(18)-1-{b-chioro~1H-benzimidazol-2-yi}-2-methoxy-ethylamino}-7-
(2,5-dihydropyrroi-1-yi-carbonyl}-quinazoline

{187) 6-bromo-4-[(18)-1-{5-chloro~-1H-benzimidazol-2-yl)-2-methoxy-ethylamino}-7-
(thiazolidinyl-carbonyl)-quinazoline
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5 (178) 6-chloro-4-{1-(5-chloro-1
H-benzimidazol-2-yl)-3-{C-(pyridin-4-yl)-methylamino
carbonyl]-propyl-amino}-7-(pyrrolidin-1-yi-carbonyl)-quinazoline (179)
WEHIHEERM - (5-chloro-1H-benzimidazol-2-yl)-3-(N-methylaRfiiGEaP8ePRAGE
methyl-N-methyl-amino-carbonyl)-paspyl-amino]-7-(pyr
rolidin-l-yl-carbonyl} 1o quinazoline (180) , .
(BRI r At TR A REBA Ao T A AIRE A S
teetihyid-Ihetiitianingt chdippytipropliqunaspindpyrrolidin-1-yl-carbonyl)
- quinazoline 15 (181)
6-chloro-4-[1-(5-chloro-1H-benzimidazol-2-yl)-3-(1-thiazolidin-3-yl-carbony
(158 prowyiermihd}-Etphrenidin-bepizimidaryihiodirddimgrigrag)yl-amino)-
otfyRHANR-SaddssnspipERA T RRRA I ARl iR ARIqRYLbRaethyl
20 amino-carbonyl)-propyl-amino]-7-(pyrrolidn=-1-yl-carbonyl)-quinazoline
(183)

(2699hb]{mS}Eia(&bigm@ldlﬁbbenizimiﬁi@z@@w))ﬁrﬂ&ﬂ@mtmmaﬂ]ﬁ-&hiom-?n
ethyl-amino-carbo -nropyl-aminol-7-(pyrroi
o

6-chloro-4-[1-(5-chloro-1H-benzimidazol-2-yl)-3-(cyciopentylamino-carbon

(20%) PAQPYERINB Yrd kB F@JBHHZM&%QQQ{}@W%}%%%J@5-dihydro~

6-Cchloro-4-[1-(5-chloro-1H-benzimidazol-2Z-yl)-3-(N-piperidin-4-yl-amino-
PYERRYRIRBRY B RARFER IR (pyrrolidin-1-yi-carbonyl)-quinazoline 30 (186)
6-chloro-4-{1-(5-chloro-IH-benzimidazol-2-yl)-3-[C-(pyridin-2-yl)-methylami

or%%%giggwl-amigo5-7-§%}£rg;c%}§§r}l-é-7);l-carbonyI)-quinazoline Ve
6-chloro-4-[(1S)-1-(5-chloro-IH-benzimidazol-2-yl)-3-hydroxycarbonyl-

AR Y S MRS 8Dy o grosr
invention inciudes a reference to any pharmaceutically acceptable acid addition salis
thereof which may exisi. By the physiclogically or pharmaceutically acceptable acid
addition salts which may be formed from 2d are meant, according to the invention,
pharmaceutically acceptable salts selecied from among the salts of hydrochioric,
hiydrobromic, sulfuric, nitric, perchioric, fumaric, maleic, phosphoric, giycolic, lactic,
salicylic, succinic, toluene-p-sulfuric, {artaric, acetic, citric, methanesulfonic, formic,
benzoic, malonic, naphihalene-2-sulfuric and benzenesulfonic acids.

Any reference {o the abovementioned aclive ingredients 2d within the scope of the
present invention includes a reference to any alkali metal and alkaline earth metal
salts thereof which may exist. i the compounds 2d are present in the form of their
basic salts, the sodium or potassium saklts are particularly preferred.

The pharmaceutical combinations of 1 and 2d according to the invention are
preferably administered by parenteral or oral route, the latter being particularly pre-
ferred. For oral or parenteral administration the pharmacaeutical compositions accor-
ding fo the invention may be administered e.g. in the form of solutions and tablets.
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5 tetrahydro-[1,2,4]triazolo[4,3a]py(din-4-yl)-quinazoline (189)
6-chloro-4-[(1S)-1-(5-chloro-IH-benzimidazol-2-yi)-3-(1,1-dioxo-isothiazolid

in- 2-yl)-propyl-aminol]-7-(2,5-dihydropyrrol-l -yl-carbonyl)-quinazoline 10
\Wg@ %/%ﬂgzoéo y 7= ydropy y yl)- qPCTiEI’zl)OGI%lMﬁ

6-chloro-4-[(1S)-1- (5 chloro IH- benz’%mdazol 2-yl)-3-methanesulphonylami

ro amlno dlhyd rro)-l-yl-carbon uinazoline 191)
Pl TaPAS B SRRAE Y AP CHET BTN B 27
fibolrdger trepapib( 2 btagomistsghicb pratalniiil)ie antaguinis{Sp3E.02)

4-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy- ethylammo] 6 metho
Xy- 7-(2,5-dihydropyrrol-i -yi-carbonyl)-quinazoline (193)

Crg2 pipediment of rcimation- ﬁeﬁzﬁﬁmgmmaizfm@mmwmmg an
direkt %&Fﬁiﬂﬁ‘?ﬂﬁiﬂﬂ&%@@@ﬂ%% Pald&hbr antagomsts (glycoprotein lib/lia
1S)-1- oro-IH-benzi |dazol- - %{2 me hox th |no -6-methyl-
ﬂ%&%@%ﬂ% FXlSi"-’g‘}iE?é dﬁﬂ%\ ?@hﬁ@’é@ % one active 2e,
oplidh®) 1 gathtorovith -basz onidaars- aayerﬂrmth@ehethyMaﬁ}aGemmghts or

lidi
o Rt IS (P T Bt Smbinaions afcorsing  the pyonion
preteqpeg- @megvrrmmemvmmm«ﬂmia antagonists) 2e are

se%@t@&ﬁ?bﬂfﬁ@@ lﬁ 684%!‘%% ke nEaua8aR- Tsride Y abeian fQoPro),
(thiazolid inyl-c - UI azollne WO 2006/103206

ep@@p}@gigg@%%ag {Aggrastat), optionally in the form of enantiomers,

migtorieer ér{éﬁ:&)fﬂ;e(@-chthmféd:érhamﬁmidazol-2-y!)-ethylamino]-7-(6,7,8,9-
tetrahydro-[1,2,4]triazolo[4,3-a]pyridin-4-yl}-quinazoline (199)
6-chloro-4-{1-(5-chloro-1 H-benzimidazol-2-yl)-3-[2-(pyridin-4-yi-amino) s

Arethigfarans dafivingpproradeniclriagamsisdiaicgpisiaio i iguaniaanimists) 2e

within the scope of the present invention includes a reference to the salts, preferably
pharmacologically acceptable acid addition salts, or derivatives which may be formed

from the fibrinogen receptor antagonists. Examples of pharmacologically acceptable
acic addition salts of the fibrinogen receptor antagonists (glycoprotein lbfila
antagonisis) 2e according fo the invention are the pharmaceutically acceptable salts
which are selected from among the salts of hydrochioric acid, hydrobromic acid,
sulphuric acid, phosphoric acid, methanesulphonic acid, acetic acid, fumaric acid,
succinic acid, lactic acid, citric acid, tartaric acid and maleic acid. Preferred salls are
selected from the group consisting of acetate, hydrochioride, hydrobromide, sulphate,
phosphate, maleate and methanesulphonats.

Any reference io the abovementioned fibrinogen receptor antagonists (glycoprotein
lib/lla antagonists) 2e within the scope of the present invention includes a reference
to any alkali metal and alkaline earth meial salis thereof which may exist. If the
compounds 2e are present in the form of their basic salts, the sodium or potassium
salts are particularly preferred.

The pharmaceutical combinations of 1 and 2e according to the invention are
preferably administered by parenteral or oral route, the latter being particularly
preferred. For oral or parenteral administration the pharmaceutical compositions
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(200)
4-[(1S)-1-(5-bromo-1H-benzimidazol-2-yl)-2-methoxy-ethylamino]-6-chloro
-7- (2,5-dihydropyrrolyl-carbonyl)-quinazoline and io (201)
A @Pe193285h romo-1H-benzimidazol-2-yl)-ethylamino]-6-ch RS FERB ISR
dro- pyrrolyi-carbonyl)-quinazoline. @f a pharmaceutically acceptable salt
thereof. 1s Any.reference to the abpvementioned compounds 2d within

agUdpg o Jheh NEPBLaR MRYe PR ACMUNRIeReS reBrdRdi%ofaRy of solutions and

taliplégmaceutically acceptable acid addition salts thereof which may exist.
By the physiologically or pharmaceutically acceptable acid addition salts
which may be formed from 2d are meant, according to the invention,

Suliabimdesenifenia comrabnds desarelected from among the salts of

abydreshiories SO RITNG. $8IFHESAQIINGy RRIFIRNC, fumaric, maleic,
phosphoric, glycolic, lactic, salicylic, succinic, toluene-p-sulfuric, tartaric,
oribR0e Fb- THE TSR PRI S T csaimmiDiinfusion
tiroRipnihaleBengggkifatic and benzenesulfonic acids. Any reference to the
abovementioned active ingredients 2d within the scope of the present
invention includes a reference to any alkali metal and alkaline earth metal
Sulzblgdosraes farisenpnapdsdshareairadp basdgRemabpvesent in the
form of their basic salts, the sodium or potassium salts are particularly
preferred. The pharmaceutical combinations of 1 and 2d according to the
invention are preferably administered by parenteral or oral route, the

PMMQ@EWE@@&&HMQF@&QV&MW% inhibitor 1 and an
V.@dmln_ rat&on theE) ?rmaceutmal compositions accor ding to the
itamin K antagoni : ) .
nistered e.g. in the form of solutions and tablets.
WO 2006/103206 PCT/EP2006/061046 34 Pharmaceutical compositions

O AR A e AN A0 SRS Kl
difggerfirmeia draRtercclitRad cYpDYIidh abimensiats a2l o Binasy compositions
comtERRiNaRkibiter doans PRk DRROSHITRCEDBhARALP ISR GAF ¥iS¥Nor more
phlelzbrmgceuﬁcaﬁy acceptable excipients or carriers, are preferred. in the pharma-
ceutical combinations according to the invention preferred Vitamin K antagonists 2f
are selected from the group consisting of Warfarin and Phenprocoumon, optionally in

the form of enantiomers, mixiures of enantiomers or the racemates.

Any reference o Vitamin K antagonists 2f within the scope of the present invention
includes a reference io the salts, preferably pharmacologically acceptable salts, or
derivatives which may be formed from the Vitamin K antagonists. Examples of
pharmacologically acceptable salts of the Vitamin K antagonists 2f according io the
invention is the sodium salt.

Any reference to the abovementioned Vitamin K antagonisis 2f within the scope of
the present invention includes a reference to any alkali metal and alkaline earth metal
salts thereof which may exist. If the compounds 2f are present in the form of their
basic salts, the sodium or potassium salts are particularly preferred.
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antagonists) 2e. Binary compositions containing only one active 1 and one

active 2e, optionally together with one or more pharmaceutically

acceptable excipients or carriers, are preferred. In the pharmaceutical

WEMMIFHABA%S according to the invention preferred fibrinoge RS EEEBB/061046

antagonists (glycoprotein llb/lla antagfonists) 2e are 10 selected from the

group consisting of fradafiban, lefradafinban, abciximab (ReoPro), |

T%tﬁﬁﬂﬂb@ﬁ‘ﬁ‘f&@‘riﬁﬁ%ﬂ?&ﬁb% 3 AR PETHERaIR RaHBYERiPE are pre-

feeasiptinimenistonid hygmndranan it wasisronitdifadereatesind prrkierencpriderred.
fibringgen receptor.antagoni lycopretein lib/lla antagonists) 2e 1s .

P e B Ao R e I RS aprang o

theristeeation piayrbfagdiogistenzdccepmihe o afignivtiossiendiakieisatives
which may be formed from the fibrinogen receptor antagonists. Examples
of pharmacologically acceptable acid addition salts of the fibrinogen

S B NSSPGHeIprs&halBilla antagonists) 2e according to the

winrartiqeatiatheanines macetiselly acceptable salts 20 which are selected

piiom amon &Q_ess%ltztacglg%/drochloric acid, hydrobromic acid, sulphuric
acmf pﬁ%sp Gric 48 , me %anesulphonic acid, acetic acid, fumaric acid,
succinic acid, lactic acid, citric acid, tartaric acid and malefic acid.

SERSHY 8dsRILS 76F SRIBSIRILYRANE SFELB ONSIFIREPERGELAE,
hydrochloride, hydrobromide, Sulphate, phosphate, maleate and
methanesulphonate. 25 Any reference to the abovementioned fibrinogen
receptor antagonists (glycoprotein fib/lla antagonists) 2e within the scope
of the present jnvention, includes a reference to any alkali metaland , . .

TR AR e P OREHRD B GRIR D dRRINYRALOR R GRegdiistered

siareligresardiyn Sepivaeipfl thesekasikciisdiits, The queafemedr pattes ifinadBonistration

a§BURdY SpATiEH HBIRIP e ENGElRM IO TCAl FAmBNATANS 0 1AMay be
2e according to the invention are preferably administered by parenteral or

agripisig@dherrliver FERYLHEHRYIaRYDpHE3esaES o rieRifall p &t ntestally, using

sE@HBIBIsHAIABtIBRNERRRARRIHCaHCRIO8EIMRets, coated tablets, pills, granules

or granular powder, syrups, emulsions, suspensions, solutions, ointments, trans-

dermal paiches or suppositories, optionally together with inert and non-toxic
pharmaceutically acceptable excipients or solvents.

The compositions according to the invention may be given for instance orally,
intravenously, subcutaneously, by intramuscular injection, intraperitoneally, infra-
nasally or fransdermally, using suitable formuiations known in the art, such as ia-
blets, coated iablets, pills, capsules, granules or granular powder, aerosols, syrups,
emulsions, suspensions, powders, soluiions or transdermal paiches, optionally
togsther with inert and non-ioxic pharmaceutically accepiable excipients or sclvents.
Within the scope of the present invention, the term carrier may optionally be used
instead of the term excipient.

The preparations according to the invention may contain the combination of active
substances 1 and 2 either together in one formulation or in two separaie formula-
tions. These formulations which may be used within the scope of the present
invention are described in more detail in the next part of the specification.
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WO 2006/103206 PCTIEP2006/061046 35 according to the invention

may be administered e.g. in the form of solutions and tablets. Suitable

doses for the compounds 2e are: 5 abciximab: 0.25 mg /kg iv bolus + 10

Y gireIaERPMinfusion eptifibatide: 80-135 mcg/kg iv bolus + GSTEP2006/061046

mcg/kg/min iv infusion tirofiban: 0.1%7mcg/kg/min Suitable dosages for

compounds 9 have already been given above. 10 Pharmaceutical

compositions comprising an direct thrombin inhibitor | and an Vitamin K
AmpiFganisitibddsQaesitibacine abpfitadln ventiandsaueroncattiiding to the
imc’:orr‘r,illgtr)isait‘jor,g csmp&?én an gisreg; thrompin, inhibitor 1.anfj Vitainiri.K

RS0 AR P TR BRIl RE BRI TRGTRY) SR ARR ARG SiRwever,
thestexafmpletoarglinad et hodenttpoteasr enchediph dhe passilulitly of administering
thBCCEMBRNISIBRE PRI ARG b Sf%e %Qﬁf&ﬁr%uigpigetﬁﬁéémﬁeﬁ%ﬁﬁs on the

combinations according to the invention preferred Vitamin K antago _
metlisglAReSRSERHBAY ROYHELAITORYIIRG BPRUGRIATS ogan example patients

mé\he‘éﬁé&@m%fﬁﬁﬁ@ﬂéﬂﬁ i&@ﬁfﬁgﬁ&ﬁwmﬁﬁfdﬁim@me or three
enamti%ﬁners or the rﬁcemaies. An)é reference.to Vigamin K antggo ists 2f

Urthin the P8 h&FR LERiRTEh N RVRSAINIS frasgirgmples
angrefehabiy piraroraisikigiehl lgsacieptakeasattiesopd@s saegiatimpsiadtion  multiple

\/itami ist f ,

=0 RS A INEIBIPERR iy coses o
thgcelorgmgrianed ipvampinsisTie aeriicaiianioidhy raereritonstrecording to the
inGBRETEIHi 0BeE MHatEtA FHHAIOAEES &f MalUAdhR BPRRAUBRIHIE of action of

present inventiog includes a refereg/ce to any alkali metal and alkaline

e AT IATCE A ST DL SGR RYPRI 4y Extstafthe compounds 2f are

present in the form of their

The Examples which follow serve to illustrate the present invention in more detail
without restricting the scope of the invention to the following embodiments by way of
example. '



10

15

20

25

30

basic salts, the sodium or potassium salts are particularly preferred. WO
2006/103206 PCT/EP2006/061046 36 The pharmaceutical combinations
of 1 and 2f according to the invention are pre- ferably administered b

%grzé’ﬂféﬁﬂé;%;r oral route, the latter being particularly preferreﬂ@@(ﬁz%“r%?%?%

parenteral administration the pharm&ceutical compositions according to
Etgﬁ |g\é%nt§:§§ rpa&%%grgsrrglmstered e.g. in the form -of solutlt_)ns anc_i
: or the compounds 2f are: Warfarin (sodium
ThealfpBviRgtadiemplehedbfotoulaiens mhiciblaeyl bswhibiecdosagingasisly to
mEMBBORRER A RAYR AFEIAWREBNMBRS RN §rd SEnHIVERIGH HiRre fully without

combinations according to the invention may be administered o
regififit b iy cpanitR) tesefIaTaiRs: #@'ﬂx’@?@r@d‘?ﬁﬂ%i’”s compnsing
aradimisishatiobinliakiBpentisordhel ifideatonpolrmiy dated. B8ths the only active
._components,1 and 2 may be administere 1y, A no
A g e S PR S L P e e (G-
Adddianglushitabialibemnylebatsdenbl dragpiiey dathgderoulptions sligetesddrin
RS Y Sie oIR8 Rty S Y SRRBF 0 Tag AL £ TBIEIAISy A0S TGRS Desk

patches or suppositories, optionally together with ineft and non-toxic 20
Refesenrtcditiedilipacé@able excipients or solvents. The compositions

according to the invention may be given for instance orally, intravenously,

subcutaneously, by intramuscular injection, intraperitoneally, intra- nasally

or transdermally, using suitable formulations known in the art, such as ta
Exipiis): @gtechtaivletsoniiticg T8ung of tartiie Sulsismce peptivaer,

aerosols, syrups, emulsions, suspensions, powders, solutions or

transdermal patches, optionally together with inert and non-toxic
Compeaiieautically acceptable excipients or solvents. Within the scope of

AlhGPLERsRINRYention, the term carrier pray Qtionally be used

Mannitol 50.0 mg
water for injections ad 10.0 ml
Preparation:

Active substance and mannitol are dissolved in water. After packaging the solution is
freeze-dried. To produce the solution ready for use, the product is dissolved in water
for injections.

Example 2: Dry ampoule containing 35 mg of active substance per 2 mi

Composition:

Active substance 35.0 mg
Mannitol 100.0 mg
water for injections ad 2.0 ml
Preparation:

Active substance and mannitol are dissolved in water. After packaging, the solution is
freeze-dried.
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instead of the term excipient. 30 The preparations according to the
invention may contain the combination of active substances 1 and 2
either together in one formulation or in two separate formula- tions. These
YoPAltsA® which may be used within the scope of the preggﬁ@?ﬁ\)/oéf?ﬁ(‘)%ﬁ
are described in more detail in the nékt part of the specification. WO
2006/103206 PCTIEP2006/061046 37 Any aforementioned possible
doses applicable for the combinations according to the invention are to be
Tapsedursodresebfieringadydosuspdneiprgiduadisliciasohvad dveatar famdrjgctions.
examples are not be understood as excluding the possibility of
administering s the combinations according to the invention multiple times.
Depending on the medical need patients may receive also multiple
Eappiitatiomabfs eontxamelsonatiasftacinasiestiveéhe combinations
according to the invention for instance two or three times in the morning
of each treatment day. As the aforementioned dose examples are only to
Coapprltiestood as dose examples per single application multiple 10
(«gg@{g@igjrbg{atn@ecombipatiow ding to the invention leads to multiple
oses of the aforementioned examples. The application of the
(Qé&ﬂﬁ%ﬁons according to the 9B\ %on can be for instance once a day,
(3)nvisipereiinghon the duration of@otigg of the agents twice a day, or once
( \fgr&g_norl 3 Flrap{g. %s The Exa%) s which follow serve to illustrate the
‘greg HMEREoR RS more detail®withBut restricting the scope of the
(GhMagiesiontsieaiideing emhodRbmg by way of example. WO
2006/103206 PCT/EP2006/06 1046, ﬁ% Examples of Formulations

Preparation:

(1), (2) and (3) are mixed together and granulated with an aqueous solution of (4). (5)
is added to the dried granulated material. From this mixture tablets are pressed,
biplanar, faceted on both sides and with a dividing notch on one side.

Diameter of the tablets: @ mm.

Exampie 4: Tablet containing 350 mg of active substance

Preparation:

(1) Active substance 350.0 mg
(2} Lactose 136.0 mg
(3) Maize starch 80.0 mg
(4) Polyvinylpyrrolidone 30.0 mg
(56) Magnesium stearate 4.0 mg

600.0 mg

(1), (2) and (3) are mixed together and granulated with an aqueous solution of {4). (5)
is added to the dried granulated material. From this mixture {ablets are pressed,
biplanar, faceted on both sides and with a dividing nolch on one side.

Diameter of the tablets: 12 mm.



10

15

20

25

30

The following examples of formulations, which may be obtained
analogously to methods known in the art, serve to illustrate the present
invention more fully without restricting it to the contents of these
‘g%ﬁ’}?ﬁﬂe@?‘%xamples of formulations comprising 5 an direct throfRbif /0o 1046
inhibitor 1 selected from compounds*..1 to 1.8 as the only active
ingredient are disclosed in the prior art, e.g. in WO 98/37075 and WO
04/014894. Additionally, suitable formulations for a drug may be the
Exfamplgaiichangigels sodtainiRote0Listeth@cde Sditm@antor Verlag
Aulendorf, Germany, or in Physician's Desk Reference, 58 edition, 2004.
10 Example 1: Dry ampoule containing 75 mg of active substance per 10
Conpegitiibsition: 15 Active substance 75.0 mg Mannitol 50.0 mg water
(foniciestiunsaeckD.0 ml Prepaiign: 20 Active substance and mannitol
o ﬁdi@solved i{'n Wﬁtel‘. After§'§\l§ka ing the solution is freeze-dried. To
( S S MECorion ready f s@, he product is dissolved in water for
(Sinfustidas:dBdosenple 2: Dnb@@pegle containing 35 mg of active
(4?‘!\?%%@%ﬁeétgé?élteco_m_pogti?@}' {%gtive substance 35.0 mg Mannitol
00.0 mg 30 water for injections ad 2.0 ml Preparation: Active substance
and mannitol are dissolved in V#&8rM&fter packaging, the solution is
freeze-dried. WO 2006/103206 PCT/EP2006/061046

Preparation:

(1) is triturated with (3). This trituration is added to the mixture of {2) and (4) with
vigorous mixing.

This powder mixture is packed into size 3 hard gelatin capsules in a capsule filling
machine.

Example 6: Capsules containing 350 mg of active substance

Composition:

(1) Active substance 350.0 mg

(2) Dried maize starch 46.0 mg

(3) Powdered lactose 30.0 mg

(4) Magnesium stearate 4.0 mg
430.0 mg

Preparation:

(1) is triturated with (3). This trituration is added {o the mixture of (2} and (4) with
vigorous mixing.

This powder mixture is packed into size 0 hard gelatin capsules in a capsule filling
machine.
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39 To produce the solution ready for use, the product is dissolved in water

for injections. 5 Example 3: Tablet containing 50 mg of active substance
Co%osition: (1) Active substance 50.0 mg (2) Lactose 98
&4 50.0 mg (4) Polyvinylpyrrolidone 15.0 mg (5)

Kigi

stearate 2.0 mg 215.0 mg is Preparation: (1), (2) and (3) are mixed

together, and granulated with.an agueous solution of (4). (5) is added to
e A A s O R RSB ressed
biplanar, faceted on both sides and with a dividing notch on one side.

1@%&1@&@&3&%@5: 9 mm. 20 Example 4: Tablet containing 350 mg

of active substance Preparation: (1) Active substance 350.0 mg 25 (2)
PebYs2086 g (3) Maize starch 888-fh'94) Polyvinylpyrrolidone 30.0

P@yéﬁ)tyMa?r?@aNm@Wan@eot}.O Tr? @20.0 mg 30 (ll)t,. (2) ?njl (3)5 are
B an A maten dER e mixture tabiots are.

Brdgaibat|enesorbitan monostearate __840.0 mg

2,000.0 mg

it

Example 8 and 9 are formulation particularly adapted for the methanesulfonate of

compound 1.1. A detailed description of the preparation thereof is given in WO

03/074056, which is hereby incorporated by reference.

Example 8: Pellets for capsules

per per
percentage composition capsule | capsule
core insutating active total
, [mg] [mg]
material | layer substance
layer
tartaric acid 61.3 - - 61.3 176.7 3534
gum arabic 3.1 2.8 58 17.0 34.0
tale - 5.6 3.2 8.8 254 50.7
hydroxypropylicellulose - - 4.0 4.0 11.5 231
active substance - - 20.0 20.0 57.7* 115.3**
total 100.0 288.3 576.5

*) corresponds to 50 mg of the compound of the active substance base
* corresponds to 100 mg of the compound of the active substance base




biplanar, faceted on both sides and with a dividing notch on one side.

Diameter of the tablets: 12 mm. WO 2006/103206 PCT/EP2006/061046
40 Example 5: Capsules containing 50 mg of active substance

iﬁ&?ﬁ 5 (1) Active substance 50.0 mg (2) Dried mai2& Y eaIgte
mg (3) Powdered lactose 50.0 mg %) Magnesium stearate 2.0 mg 160.0

86

mg 10 Preparation: (1) is triturated with (3). This trituration is added to

E fordes ToneR

Ry

Example 6: Capsules containing 350 mg of active substance 20

the mixture of (2) and (4) with vigorous mixing. 15 This powder mixture is
in capsules in a capsule filling machine.

composition: (1) Activ

€ substance 350.0 mg (Z2) Dried maize

STaTGEF 4610 per

mg (3) Powdered lactoser@Mi@gagaipbéjibbagnesium stearate 4.&&199 capsule

430.0 mg Preparationfdds} IS tritlirstediwit £3gvel NiS trifwaafion |s a[dd?d 0

the mixture of (2) and ith | mg [ma]

e mixture of (2) and (M Wil |ayer substance
layer

tartaric acid 385 - - 38.5 55.5 166.5
gum arabic 1.9 1.7 3.6 5.2 15.6
talc - 3.5 6.4 59 14.3 428
hydroxypropylceliulose - - 8.0 8.0 11.5 346
active substance - - 40.0 40.0 57.7* 173.0*
total 100.0 1442 4325

*) correspends to 50 mg of the compound of the active substance base
**) corresponds to 150 mg of the compound of the active substance base




vigorous mixing. 30 This powder mixture is packed into size 0 hard gelatin
capsules in a capsule filling machid&. WO 2006/103206
PCT/EP2006/061046 41 Example 7: Suppositories containing 100 mg of
active substance 1 suppository cgntains: Active substance 100.0 mg 5
Polyethyleneglycol (M.W. 1500) 8 Bhg Polyethyleneglycol (M.W.
6000) 460.0 mg Polyethylenesorbitan monostearate 840.0m g 2 ,000.0
mg 10 Example 8 and 9 are formulation particularly adapted for t

1. ARG R BP e SR T AR PSSR P Bfor 1 ety

prepa gl thaierfie:gt@b onyEiA3dsonathigh fhBRRMino)-
mcorporatg%by refer nce. 15 Exa,g é)le 8: Pellets for capsules er per

perceh&ly 3%%@” ﬁ%i’ﬁﬂﬂm [&- R R RaRY A ¥

[mg] praesiideygrisubstance layer tartaric acid 61.3 - - 61.3 176 7 353 4

gum arabic 3.1 2.8 5.9 17.0 34.0
opfionally in the form of tautomers, racemates, enantiomers, diastereomers,

pharmacologically acceptable acid addition salts, solvates or hydrates thereof,

and further comprising one or more platelet inhibitors 2a selected from the
group consisting of acetylsalicyclic acid 2a.1, clopidogrel 2a.2 and ticlopidine
Za.3 optionally in the form of the racemates, the enantiomers, the
diastereomere and optionally the pharmacologically acceptable acid addition
salts and the hydrates thereof and optionally together with one or more
pharmaceutically acceptable excipients or carriers.



talc - 5.6 3.2 8.8 25.4 50.7 hydroxypropylcellulose - - 4.0 4.0 11.5 23.1
active substance - - 20.0 20.0 57.74415.3** total 100.0 288.3 576.5 *)
corresponds to 50 mg of the compound of the active substance base 20
**) corresponds to 100 mg of the compound of the active substance base
WO 2006/103206 PCT/EP2006/061046 42 Example 9: Pellets for

2. TABSHISRRICBETdB CSARUSIRMTBIOSIHAA daRBHeARGURe (PFRct thrombin
insulating active total [mg] [mg] material layer substance layer tartaric

inhifligrd £nd 493 88lNe 6EBPANRAS AGICEed froms B9 gEgriensisng of

acérAShAclAIR 43R huslrpxumpRidepiniaae 2 808 Gididdidined Astveptionally
substance - - 40.0 40.0 57.7* 173.0** Total 100.0 144.2 432. .

togginaspiidane ST HPHIRTESRRISITRINY AFerRiable SisipipRis Rasayiens.
corresponds to 150 mg of the compound of the active substance base 43
Claims 1. Pharmaceutical composition comprising as direct thrombin
inhibitor 1 ethyl 3-[(2-{[4-(hexyloxycarbonylam
ino-imino-methyl)-phenylamino]- methyl}-1-methyl-1
H-benzimidazole-5-carbonyl)-pyridin-2-yi-amino]-



propionate (11), optionally in the form of tautomers, racemates,
enantiomers, diastereomers, pharm&cologically acceptable acid addition
salts, solvates or hydrates thereof, and further comprising one or more
platelet inhibitors 2a selected from the group consisting of acetylsalicyclic
acid 2a.1, clopidogrel 2a.2 and ticlopidine 2a.3 optionally in the form of

3. mrpﬁgm@é@@utr@emm;hmmtm beoHinsiereamers and optienaily thie direct
rmacolo gically acceptable acid addition salts and the hydrates thereof
th gﬁﬁ) 6y @ﬁ’lé‘?&hﬂ%@?%ﬁ Ol FRMRRLEGEaly acceptable
ex0|p|ents or carriers. 44 2. The pharmaceutlcal composition of claim 1,
nta ing the direct thrombin  inhibitor 1 and_two actlvi onzjgounds
cid

PORPEHICE o BRBBREINERg %%t;ﬂgaﬁféva% wherein one

pla@@@ldﬁﬁiﬁﬁt&ﬂiﬁiﬁiﬂ@&@ﬁlﬁ%@@ 2gptionally together with one or more
pharmaceutically acceptable excipients or carriers. 45 3. The

pharmaceutical composition of one of claims 1 to 2, wherein the direct

5. mr@nﬂniﬁfabéuti@thcmﬁibgnaamﬁer@ﬁ@ optampednd kd. 3. Wherein one
E%arm tical c ﬁf sition of pne of claims 1 to 3, wherein one platelet
ptal &é%y aﬁ&j}ﬂgrﬁb .1. 5. The pharmaceutical composition of
one of claims 1 to 3, wherein one platelet inhibitor is clopidogrel 2a.2. 6.
rmaceutical] compositjon accor one of claims
0. THR B s Beey COTBTR M et R aR A SohiBiting 1,11
coramhmgeéy;lmﬁaw'mamdiaatbﬁthﬁmammmmd 1.1 and

%ﬁ (f ﬂﬁ)&to onf laims 1 to 3 or 5 containing as binary combination
acHhesA of compound 1.1 and clopidogrel 2a.2.

7. The pharmaceutical composition according fo one of claims 1to 3 or5
containing as binary combination the methanesulfonate of compound 1.1 and

clopidogrel 2a.2.

8. The pharmaceutical composition according to one of claims 110 5
containing the methanesulfonate of compound 1.1, acetylsalicylic acid 23,1

and clopidogrel 2a.2.

9. Pharmaceutical composition according to one of claims 1 to 8,
characterised in that it is in the form of a preparation suitable for inhalative,

oral, intravenous, topical,



8. The pharmaceutical composition according to one of claims 1 to 5
containing the methanesulfonate o#€mpound 1_1 acetylsalicylic acid
2a.1 and clopidogrel 2a.2. 9. Pharmaceutical composition according to

s B TR0

adrisikRGsEH]ar, intraperitoneal, intranasal, transdermal or rectal
administration. 10. Pharmaceutical composition according to one of claims
1to 9, characterised in that it is in the form of a preparation suitable for

10 orghagHbisition . chnphetimacediertiommpesitieacsordiagie one gf 9,
claims 1tQ 9, characterised in tha%{it is in_the form of a preparat;
r

ChaRERNiEesr itrdUBhdhdSalinfEuiRioh. 32,3 RIRRALRY f&aFHHﬁ%gsf%nora‘

ad@aeRiehngio one of claims | to 9, characterised in that it is in the form of a
preparation suitable for subcutaneous administration. 13. The use of a
pharmaceutical composition according to one of claims 1 to 12 for the

11 .mgmafﬁﬁw%ﬁfo@imedieﬁwgbfor é{@@cﬂgﬂ@ irdication @ElleﬁMssfromhto 9,
indications: .deep vein thr sis (DVT) pulmonary e ism, and other
PSSR An B oS TR [ R AR RSP Cat CUVBRLE Tor I 3venous

adfmiagiteitivppedic surgery, medical patients, cancer patients, surgical
patients), stroke prevention in atrial fibrillation (SPAF), stroke prevention in
other populations at high risk for such events (heart failure or left

12 veRtiguhaicdysivmctiomripgbititak patientsingth wyegardief claims 1 to 9,
characterised in that it is in the form of a preparation suitable for

subcutaneous administration.

13. The use of a pharmaceutical composition according to one of claims 1 to
12 for the manufaciure of a medicament for treating an indication selected

from indications:

deep vein thrombosis (DVT) pulmonary embolism, and other venous
thrombotic evehts in patients at risk for such events (post-orthcpedic surgery,
medical patients, cancer patients, surgical patients),

stroke prevention in atrial fibrillation (SPAF),

stroke prevention in other populations at high risk for such events (heart
failure or left ventricular dysfunction, high risk patients with myocardial
infarction, patients with valve disease or valve replacement)

thrombosis and thombolic evenis in patients with acute myocardial infarction
or acute coronary syndromes, including patients undergoing thrombolysis or
those with stents or percutaneous coronary intervention {(PCI), or both, post-
myocardial infarction (M), in patfients who have received thrombolysis or
those with percutaneous coronary intervention or past coronary bypass
surgery,

or other acute coronary syndromes



infarction, patients with valve disease or valve replacement) thrombosis
and thombotic events in patients wigty acute myocardial infarction or acute
coronary syndromes, including patients undergoing thrombolysis or those
with stents or percutaneous coronary intervention (PCI), or both, post-

for nRrsvartiannRirHBARAN i HERRRAShalle REEREaTHIMBEREEE Of
pai‘i@%@\)ﬂﬂh ﬁéfﬁﬁtéf‘ﬁ@%@ﬁ@ﬂé@dﬂ%@@tiﬁﬂ%@%ﬁqmB.ry bypass
surgery, or other acute coronary syndromes 47 for prevention or
treatment of thrombosis, in particular for treatment of patients with stents
14 OTRRrGHEANEP far orsnyHBteMe pHoNARIEAkdA- i Neeusad ¢laim BYT and

wherein the indication is selected from DVT and SPAF.



