COMBINATION ANTICOAGULANT THERAPY WITH A COMPOUND THAT ACTS AS A FACTOR XA
INHIBITOR CROSS REFERENCE TO RELATED APPLICATIONS This application claims the
benefit under 35 U.S.C. 119(e) of United States Provisional Patent Application No. 60/911,852, filed on
April 13, 2007, which is hereby incorporated by reference in its entirety. FIELD OF INVENTION

The present invention relates generally to novel pharmaceutical compositions and methods for treating
thrombotic diseases using a combination of a factor Xa inhibitor and ioother agents. BACKGROUND
OF THE INVENTION This invention is particularly concerned with blood coagulation and ways in
which coagulai@gMBSSETIONIANTINDAGUIEYNY FTHERAPY AVETBUACOMBOUNDYTHAT
inflammation, disease, congenital d 1&&%3@(;&%&%&%{ ﬂ@g@ ﬁlot formation 15involves the
conversion of fibrinogen to fibrin whi [ iNto a network 1o restore hemostasis after injury. A
similar process results in occluded blood vessels in thrombotic diseases. The conversion of fibrinogen
to fibrin is catalyzed by thr@ROSSHRERE RENGE TORELATHPAPRIACATONS0d coagulation
cascade. Factor Xa, a serine protease, is the sole enzyme responsible for sustained thrombin

formation in the vasgyaturey, Thits, 2RinkitiopegEfaciaetaise@eIdead{s) be BhiRISRRS
anticoagulant strategy. U.S. Patent Nos. 6,376,515 B2 and 6,835,739 B2, the contents of which

are incofporaReerisipan ByteatehenbisatinnNeet0/gid i rHes orARmbIbr AN vk, e ehy

(imetylamipo)jipagedMIADSRYL G eReEpIno)-S-methoxypheny iN-(5-chloro(2-
id

pyridyl))carboxamide (Compound A), which has the following structure: Compound A. Since
treatment for diseases such as acute coronary syndromes might require co-administration of an
anticoagulant agent and an antiplatelet agep - ﬁo&iwgls allow for increased efficacy as
well as superior patient compliance during ChTorIc treatment. However, some current anticoagulants
therapies are not suitable for combination therapy. For example, warfarin, a currently available
anticoagulant for chiripuesentéapsnsiotastates geoaraintpineviel aharmacewinal SomRasaNFEPE otting
assays to avad gxgesshebinod iRk A e sk Ak lcsitth e Bl Sl sARIANAR R HaRd as a
combination wff'I% an anﬁ&a?el%% agent at a fixed dose. Further, while some anticoagulant agents and
antiplatetet agthesagentshe suitable for combination therapy, they do not provide sufficient therapeutic
benefit. For example, a recent clinical study examined patients on fondaparinux (an anticoagulant
agent) and either aspirin or clopidogrel. The patients continued to experience thrombotic events over
the course of the BACKGROUND OF THE INVENTION

This invention is particularly concerned with blood coagulation and ways in which
coagulation assists in maintaining the integrity of mammalian circulation after injury,
" inflammation, disease, congenital defect, dysfunction or other disruption. Clot formation
15 involves the conversion of fibrinogen to fibrin which polymerizes into a network to restore
hemostasis after injury. A similar process results in occluded blood vessels in thrombotic
diseases. The conversion of fibrinogen to fibrin is catalyzed by thrombin, the end product
of a series of reactions in the blood coagulation cascade. Factor Xa, a serine protease, is
the sole enzyme responsible for sustained thrombin formation in the vasculature. Thus,

20 inhibition of factor Xa is considered to be an efficient anticoagulant strategy.

U.S. Patent Nos. 6,376,515 B2 and 6,835,739 B2, the contents of which are
incorporated herein by reference, disclose a specific factor Xa inhibitor compound, [2-({4-
[(dimethylamino)iminomethyl}phenyl} carbonylamino)-5-methoxyphenyl]-N-(5-chloro(2-
pyridyl))carboxamide (Compound A), which has the following structure:



15study (Fifth Organization to Assess Strategies in Acute Ischemic Syndromes Investigators, et al, N.
Engl. J. Med 2006, 354(14):1464-76). Thus, there is a need for combination therapies that
combine a fixed dose of anticoagulant agent with an antiplatelet agent that have enhanced efficacy.
Further, there is a need for combination therapies for patients having thrombotic disease(s) with other
20 co-existing conditions, such as high blood pressure or inflammation. SUMMARY OF THE
INVENTION This invention provides methods and pharmaceutical compositions of combined
therapies comprising a factor Xa inhibitor, having the following structure: which has the chemical
name, [2-({4- Rdimethylamino)iminomethyl]Phenyl} garb ino)-5-methoxyphenA-N-(5-chl0r0(2-
pyridyl))carboxamide and is referred to throgghqut as "mm A". This compound has been
shown to have the ability to treat conditior’s & with undesired thrombosis. A patient
undergoing treatment for undesired thrombosiséfe gften in need of receiving additional cardiac and/or
vascular therapy. Compound A has been shovgrtq kaye predictable levels of anticoagulation as

Thus, it is contemplated that Compound A can surprisingly ahd unexpectedly be used in a fixed,
non-dose-titrated manner in combination with other therapeﬂ'fl“c agents for the treatment of thrombotic
disease. It is further contemplated that CompourgghAypyshga Arovided in combination with certain other
therapeutic agents shows a synergistic effect illustrated by superior efficacy or safety profile. 15The

present invention prgyidesapyRhITei s es bealingseendiivar symleommahdghtactwicced by
undesired thrombosis, comprising administering to said énammallgté?eetrgé)eenl{tlca%%tfe%g/ne v%]&%mt of

the Compourt@-AdmimsratenAtRARRAPRIHARGIRER 9Re ABARTP a combina

carbonylaming)s5 P thRIRBE BN MM supsitty| eathosamplianos dupingrciaosistically
acceptable salt thereof, and a therapeutically 20 effective amount of another thetri?é)%%tic agent. The
s :

other therapetRRIEIRPEFHENRY 8y EPTE SUTSERPHERR E@betsaaégﬁftg’r? 13 IGoagulant agent, an
inflammatory agant. 2 SoRe:RR S e dUYRHRWaET RNCceeraRifatiaiabie mat daguhatinodiment,

Compound A and the other therapeutic agent can he combine withé%not era el?%arg from a

thrombin inhiBieniausfeRIBRA EosFrabom, HRG ADIFRAE R MOUPENERESTARS br thgfyeeride agent
and combinatjons thererfia exdgiRvERaNHimAleg siediedivk phatediay tiTakncinpositionst be
comprising a compound of the following formula: 5 : hil
10 used as a combination with an antiplatelet agent at a fixed dose. Further, while some
anticoagulant agents and antiplatelet agents may be suitable for combination therapy, they
do not prbvide sufficient therapeutic benefit. For example, a recent clinical study
examined patients on fondaparinux (an anticoagulant agent) and either aspirin or
clopidogrel. The patients continued to experience thrombotic events over the course of the
15 study. (Fifth Organization to Assess Strategies in Acute Ischemic Syndromes

Investigators, et al, N. Engl. J. Med. 2006, 354_(14):1464-76).

Thus, there is a need for combination therapies that combine a fixed dose of
anticoagulant agent with an antiplatelet agent that have enhanced efficacy. Further, there
is a need for combination therapies for patients having thrombotic disease(s) with other

20 co-existing conditions, such as high blood pressure or inflammation.

SUMMARY OF THE INVENTION

This invention provides methods and pharmaceutical compositions of combined

therapies comprising a factor Xa inhibitor, having the following structure:



which has the chemical name, [2-( (4- (dimethylamino)iminomethyllphenyl}
carbonylamino)-5-methoxyphenyll-N-(5-chloro(2- pyridyl))carboxamide and another therapeutic agent,
including, an antiplatelet agent, an anticoagulant agent, an inflammatory agent, and combinations
thereof. 10BRIEF DESCRIPTION OF THE DRAWINGS Figure | and Figure 2 show the correlation
of Compound A plasma concentration and inhibition of thrombin generation in human studies.

Figure 3 shows the correlation of Compound A plasma concentration and anti-factor Xa units in a
human study. 15DETAILED DESCRIPTION OF THE INVENTION This invention relates to

methods and compositions for treating a condition ina m icharacterized by undesired
thrombosis using a combination of Compoungd A withlanathep therapeutic agent. Prior to describing
this invention in more detail, the following térm firdl beMlefined. 1.Definitions It is to be noted

that as used herein and in the claims, the singu wms "a," "an" and "the" include plural referents
unless the context clearly dictates otherwise. Thus ple, reference to "a pharmaceutically
acceptable carrier" tin a composition includes 5 two or phagmaceutically acceptable carriers, and
so forth. It must be further noted that the classification of certdin therapeutic agents based on their
intended use or mechanisms of action is based on the generé"l\knowledge of a person skilled in the art

and for classi%%qﬁ?ﬂag%g%%%ﬁl%%;gg @gfp{med mechanisms are not intended to be used as a
limitation for the therapeutic agents unless the context to clearly dictates otherwiiigﬁfgn it%%r@peutic

agents may d¢ditmehylavimoprminaeetadinhaami GraeyaRne s e YIRASEY

conditions. It 3 gl 1908 ihalihrRa igHAIREANE slvampbeRICA categories are for
examples onléﬁr%q g?%%%%%%ﬁr%egg% limit the scope o%?he present igvention. As used herein, the
term "comprising” is intended to mean that the compaositions 15and methods include the reci
elements® but do noﬂ&t&m@m&%@&ﬁg@m&%é& LETVAS @M%ﬁ" & ggr(alcgbons isdaaler

Ineé compositions and

methods, shall, meanesridding Atwise/amprishadyrgsaantiehsignifitanceiesited doomhoaiiandor the

intended use. Thus, a composition consisting esse tiall%%the elerlne%sras defined herein would not
exclude tracecftmanmsah af fensi tingiadtitioRal faTPIGTINHSR YREMEH BRE D iarmaceutically

20acceptable carriers, such as phosphate buffered saline, preservatives, and the like. "Consisting of*
shall mean excludinggapeinanttascetenskotertodines irgrictabieslevelsaftantirpraHaiippassteps for-
administering the compositjons of this invention. EmRkodim defing gashptthesedapsition
terms are witHHFHEE cl?ﬁfé’ ?mcogynamxc assays.mpmgj TER %ﬁiifr fApRY

10  and 3. Thus, it is contemplated that Compound A can surprisingly and unexpectedly be

used in a fixed, non-dose-titrated manner in combination with other therapeutic agents for

the treatment of thrombotic disease. It is further contemplated that Compound A when
provided in combination with certain other therapeutic agents shows a synergistic efiect

illustrated by superior efficacy or safety profile.

15 The present invention provides novel methods for treating a condition in a
mammal characterized by undesired thrombosis, comprising administering to said
mammal a therapeutically effective amount of the Compound A, [2-({4-
[(dimethylamino)iminomethyi]phenyi}carbonylamino)-S-methoxyphenyl]—N-(S-chloro(Z-
pyridyl))carboxamide, or a pharmaceutically acceptable salt thereof, and a therapeutically

20 effective amount of another therapeutic agent. The other therapeutically effective agent 1s
selected from an antiplatelet agent, an anticoagulant agent, an inflammatory agent, a blood
pressure lowering agent and combinations thereof. In one embodiment, Compound A and

the other therapeutic agent can be combined with another agent selected from a thrombin



invention. 25The invention provides methods of treating a condition in a mammal characterized by
undesired thrombosis using a combination therapy having Compound A and other therapeutic agents.
"Treat" or "treating" or "treatment" of a disease or condition in a patient refers to I) preventing the
disease or condition from occurring in a mammal, in particular, a mammal who is predisposed or does
not yet display symptoms of the disease or condition; 2) inhibiting the disease or condition or arresting
its development; or 3) ameliorating or causing regression of the disease or condition. The term
"mammal” includes organisms which express factor Xa. Examples of 5 mammals include mice, rats,
cows, sheep,;pisitS0atthrbRISESHERRERt AaRtsritioisicaieand oisltstally phuighyrerileasgenic
organisms which express factgr Xa are also included in this definition. The term "a condition
characterized‘B‘}‘Eﬂﬁ’é‘é‘ﬁ?@ﬂ%fﬁmsis" refers to any of, but is not limited to the following: (a)
thrombotically mediated acute coronary syndrome toincluding myocardial infarction, unstable angina,
refractory angina, o(iigsiestnoaniaalstdiratied tcpbaringasusicahcomipobitionk erapprsa®at-coronary
angioplasty, (b throra‘gog all mediatefj. cerebrovascular syndrome including embolic stroke,
thrombotic st SPHAR ?@ﬁ#&é‘?}%}ﬂ&: 3 a%Es’, (c) thrombotic syndrome occurring in the venous
system including deep venous thrombosis or pulmonary embolus occurring either 15 spontaneously or
in the setting of malignancy, surgery or trauma, (d) ceagup C)'/ including disseminated intravascular
coagulation (including the setting of septic } tion, surgery, pregnancy, trauma or
malignancy and whether associated with multi- n faflure or not), thrombotic thrombocytopenic
purpura, thromboangiitis obliterans, or thrombotiC disgase associated with heparin induced
thrombocytopenia, (e) 20thrombotic complications & bed with extracorporeal circulation (e.g.
renal dialysis, cardiopulmonary bypass or other oxygenstigayeosedure, plasmapheresis), (f)
thrombotic complications associated with instrumentation (e.g, cardiac or other intravascular
catheteri2ation, intra-aortic balloon pump, coronary stent or Cardiac valve), and (g) those involved with
the fitting of pedsiteiias devisiesna! Thmmagadtidally effective amount” means an amount of Compound

A or the co- administered therapeutic of t r inventier ' SN{09( get
disease or co ﬁ&iﬁ%ﬁhﬁf%ﬂ‘%ﬂ’ﬁﬁﬂ?%ﬁg&%ﬁ%&&ﬁ ;céz)xﬁ%%snﬁaggﬁ%[ gr%'i?c%t?r?)éﬁrﬁgﬁ msﬁﬁl%(g ljét?gﬁg/é
effective amoggfits/tiieaabeauntiot eadnragheat thetapatinbigeniomehiding satfansiplatalehagsdmation
therapy to be effective in reducing, treating or preventingd ;u i g js. It is contemplated
that in some é&%‘&&i‘iﬁ’f&ﬁ%ﬁ‘%ﬁ&*tr?&%ﬁ%ﬁ’h%‘éﬁ?&ﬁégﬁée a(rin%)lhqﬁ?smc? é%%%%éfzu agents in the
combination therapy are lower than the amounts needed to produce the same level of effect when the
agents are used alone. The therBRIEEMESERIREIQAOH WHE DRANENGRy upon the specific
combination, the subject and disease condition being treated, the weight and age of the subject, the

severity of the diseaﬁqgf«zﬁeqi%%,Fi&%ﬁ@?iﬂﬁﬁﬂﬂ{@@éﬁa&ﬁ)ﬁoﬂﬁwemﬁﬂwﬂmwmmmﬁba
manner of administration and the like, all of which cgn be determined readily by one of ordinary skill in

the art. "gubirhbiien af GeungEr geRsraYeLIp th4f1§5ower than the optimal dosage 10 for
a therapeutic agent when used as a single agent, but when used in the combinations described herein,
provides a therapeutigigass!8.shows the correlation of Compound A plasma concentration and anti-

factor Xa units in a human study.

15 DETAILED DESCRIPTION OF THE INVENTION

This invention relates to methods and compositions for treating a condition in 2
mammal characterized by undesired thrombosis using a combination of Compound A with

another therapeutic agent. Prior to describing this invention in more detail, the following

termns will first be defined.

4.



"Antiplatelet agents" or "platelet inhibitors" are agents that block the formation of blood clots by
preventing the aggregation of platelets. There are several classes of antiplatelet agents based on their
activities, including, GP I1b/llla antagonists, such as 15abciximab (ReoPro0), eptifibatide (Integriline),
and tirofiban (Aggrastat(r)); P2Y12 receptor antagonists, such as clopidogrel (Plavix0), ticlopidine
(Ticlide), cangrelor, ticagrelor (also known as AZD 6140), and prasugrel (also known as CS-747 and
LY640315); phosphodiesterase Il (PDE Ill) inhibitors, such as cilostazol (Pletale), dipyridamole
(Persantinee) and Aggrenox(r) (aspirin/extended-release dipyridamole); 20thromboxane synthase
inhibitors, sugh as fysegiaiaias 0zagrel, ridogrel and isbogrel; thromboxane A2 receptor antagonists,
such as ifetroban, ramatroban, terbogrel, Servier S 18886 (having the chemical name of
3-{6-[(4-chlorophen Is,ulfonyl)amin%-z-methy ,6,7,8-tetfrahydronaphth-I- l%l ropignic agid, hy de
Recherches IntematiblidRBeaigd thet TR };%ﬁ?&rﬁbﬁs’rg&% cgu gar%tg%%tﬁsist%’, SleC as
SCH530348 gaavitethaciidenargatinene antiby ti Bodaskrd et Rk sa8h Gaiyed ME)s2£(6-(3-
quorophenyI)pyrld|n-2-yOV|nyO-l-‘rgdjﬁéF%l-&oxodo cahgdro%iy)hthoé_z,%q furan-6- Icarqggpgte

(described in&DBIF4H6°A$8AQ BURGR 7K ALERIARY SHR&ing Ialgﬁrélﬁoégirpr},l ew Jersey,

USA) p selechiodhiRitpespisatainasiiballyl Qeprabidseakiers)uad $83bAR7, having the chemical name of
2-(4-chlorobenzyl)-3-hydroxy-7,8,9,10- tetrahydrobenzo[H]quinoline-4-carboxylic acid) or

Way-290421 (having, the chemical name % Fication of certain th ti ts based
2-(4-ch|orophenypc§5l‘8&% 3?%{/3%%2 -aérl ?Jrc(%?nsgtt?&%é%rfnoolﬁeﬂfl ca%%pf;/jliz:cg |t(31r,1 by Wyeth,

New Jersey, biSdpinimendedsiseairlalehtinisbanufiattion dsuppsqdisninenanehkas wissgesefieylic acid

(Aspiring), ibuprofen (Advil(r),,Motrin napro: (Ale n upﬁ&@ IOy
indomethaciW%ﬁ&gc%%%(#n{é)fg]ﬁaarﬁﬁge% ﬁgégg%}%é%ﬁfg%%@m%é\?ol areﬁ@%ﬁ%&?gygzone
(Anturaneg), amhp'tri:ntimaiad(Eehéam@)asﬂaﬂbn@auhml\f&msbeij@po}déalﬁgﬁms.amlﬁﬂb}‘x}iam%iroxicam
o e R iRekRis Aderlc e B AR el 36 AFGRLIDRI Pl aHlrelso have

platelet-?ﬁhibif’l g et nticoagulant agents™ or "an nts" are agents that prevent blood
clot formationmEctemisies of artiatdadgolbntsmetudratitwe opmenecapdifianedos ghsciidmhibitors of

thrombin, factor JXa, factor factor X r ila, h | Mativas, yimin K
antagonists, A ea{ﬁ{?-%(gé%aeégg ?aﬁPl/Eg&i%%s%é%?rh&b%s%%?&é%ﬁg%ﬁ%%gg %%ﬁg}rﬁ@b?rﬁ%g\lﬁa;e

hirudin, bivaliszeimotAngindadxtg limattiyascapd 6{Fhagassant mngatioban and lepirudin (Refludang).
Examples of heparin and derivatives include unfractionated heparin (UFH), low molecular weight

heparin (LMWH), sugly as onoxanaiine (ayeasi PR iR ERERAIINE kA Tt BoRARISs (GY@Arang);

and synthetic pentasaccharide, such as fondaparinux (Arixtrag). Examples of vitamin K antagonists

include warfaAnd @sthodsingludhtsdesiiedalsmeatn do6 4o 23 IrsiHEe MBS IoMaRM I &licumarol,
diphenadione, &l HiscaracsialedR aenmcastRibenindiantand dipdoreaiax cudiigediable

anticoagulants™ are anticoagulant agents that are administered to a mammal throallgh injections.

Examples of ipjeemBeof somgensalsianificansedahrePmiinaiender the tended 8int H¥afins, and
synthetic pentasacebafides il RlamMaaNIRIgEik Ria Agems A ReRipHEadRa BN

inflammatory conditions or diseases. Exam&es of anti-inflammatory a%ents include non-steroidal

anti-inflammatessecsasesninastySame fhe Betatar grhgyrHictien mbod and sfammrirEtath
(Indocing), mesalaming (RRILASKRnRoMashatseemgbasHiaRa PRt GBI dine e Misthotrexate

(Rheumatrexe), leflunomide (Aravag); tumor necrosis factor antagonists, i )
“Consisting of” shall mean excluding more than trace elements of other ingredients and
substantial method steps for administering the compositions of this invention.
Embodiments defined by each of these transition terms are within the scope of this

invention.

25 The invention provides methods of treating a condition in a mammal characterized
by undesired thrombosis using a combination therapy having Compound A and other
therapeutic agents. “Treat” or “treating” or “treatment” of a disease or condition in d

patient refers to 1) preventing the disease or condition from occurring in a mammal, in

-5-



such as adalimubab (Humira(r)), etanercept (Enbrele), and infliximab (Remicadee); interleukin 1
receptor antagonist, such as anakinra (Kineret0); cyclooxygenase-2 inhibitors and rheumatoid arthritis
agents. "Blood pressure lowering agentsa or "anti-hypertensive agents" are agents that are 5used to
treat hypertension, a condition in which the blood pressure is chronically higher than normal.
Persistent hypertension is one of the risk factors for strokes, heart attacks, heart failure and arterial
aneurysm, and is a leading cause of chronic renal failure. Examples of blood pressure lowering agents
include calcium channel blockers, such as veraparnil (Calm(r), Isoptine), diltiazem (Cardizeme),

amlodipine (Iéqmeﬁr@; ApthipmiediRNR phetilposdd Brarardia)ydidigiias, ssushtaadwtimekiecathiazide,
metolazone (Zaroxolynn furgsemide (Lasixe), bumetanide (Bumexei, spircifolegctone Aldactone8), and
eplerenone (Iﬁ%ﬁ?ﬁé}?%t&ﬁ%@%é@rﬂé?ﬁﬁ?ﬁ&%C(%qg'ﬂfbﬁ'ﬁ@&s?t PR ASESYERRPS ﬁf@éressort),

nadolol (Corg@%ﬂbﬁn@&@l@ﬁﬁhg@k&g@m@@phﬁb(@@@l@)cditﬂnieh(Blocadrene), and Betaxolol
(Betoptic0); angiotensin converting isenzyme (ACE) inhibitors, such as captopril (Capoten0),

benazepril (Lotensi ,enalapril%%/as fece), lisinoprilZestrile), fosinopril {Monqprile), ramipril fAltace0),
perindopril (Aceonarg)%eqtﬁmpﬁ]l p}ﬁﬁeﬁj TROSX aﬁfs(ﬂsn iv\‘/,as%ﬂef{gﬁé Sté%ﬁl%%ﬁl?%@ﬁd%&
angiotengin 2raaanpily molagonisis, sishcawsahdesarigs ghars flogdtachents,) middsasadog8yvegiso0),
losartan (Cozaar0), telmjsartan (Micardise), and valsartan zo(Diovane): alpha-3 -adrenerai
antagonists, S B ALY oS cL O B e i ek P et A X BT Wetugea
(Hytrine); compifpediphdydeta-adrenergic antagonists, such as labetalol (Normodynee, Trandatea)

and carvedilol (Corege); adrenergic neuron blocking agents, such as guanethidine (Ismelin/0) and
reserpine (SerpasilQ), centraln L -acti i 1 e aseelonidl

- (Catapresa), methyl op?a?e dgrﬁé\é%ﬁg?fé%%ﬁ%ﬁeﬁ?ﬁ% ?g\lq%c%%%@e&)@gr?g] (??ée%]t vasodﬁgci%%z,ggu%%tas
nitroprusside {N\iptities)editazbzifewiper s tivabotertinmedizredraeskraspnsiy sXiIigienitene),
and verapamil (Calm(r), Verelang).. ' ﬁ'g'ﬁ[%ﬁ?" ot fibrinolyti . tare
able to b{%'eakl gl:v}}#%% e%g‘g%ga ]B?ggﬁgﬁ%b%%n%es of't ?6@&3@%%%%%%l%%%%§ rltglﬁ g%}c?
recombinant ﬁhmmhﬂasndmg@paswmgnﬂmw’st@praw,Qitms&ﬁargnﬂj’ué%lﬁﬁpmrﬁb)ses
f@é%%%éﬂ%@%cﬁf&??@‘&&ﬂﬁ@’iﬁﬁﬂﬁﬁlﬁo&%&iﬁ\éﬁbﬂa&ﬂ}%m%a&nPA),

i
Itors (Inactivators of tissue plasminogen activator inhibitors), and

(urokinase-ty lasminggen
factor Vila mh%glr%?;g%ﬁﬁml ﬁﬂ%?cl‘:) vato
alpha2 anti-pletsokie onlkitioest fohetisir hitdokic (g tnmnbesi agmisme OSFETNE R ec¥EYSrders of
the heart rate and rhythm di%xac{péadq;eg%?ﬁg’?gmg%@_ig H{éﬂE&‘g%&@ﬁdcﬁgﬁH&Wh interfere

| -

with the sodiufi ¢ annel, such as'quini Apo-Quinidine0), procainamide (Pronéstylo), propafenone

(Rythmole), lidpoatmec(ylp caimethasettiigopratignentyo FISEBD) OTIEENEAGR FRAGHRIREE beta
blockers, Sucr{n%?u%%\ée(ﬁg%rﬁ%%ggQr}u%qgscular coagulation (including the setting of septic shock or

other infection, surgery, pregnancy, trauma or malignancy and whether associated with
multi-organ failure or not), thrombotic thrombocytopenic purpura, thromboangiitis
obliterans, or thrombotic disease associated with heparin induced thrombocytopenia, (¢)
20  thrombotic complications associated with extracorporeal circulation (e.g. renal dialysis,
cardiopulmonary bypass.or other oxygenation procedure, plasmapheresis), (f) thrombotic
complications associated with instrumentation (e.g. cardiac or other intravascular
catheterization, intra-aortic balloon pump, coronary stent or cardiac valve), and (g) those

involved with the fitting of prosthetic devices.

25 “Therapeutically effective amount” means an amount of Compound A or the co-
administered therapeuticfagent of the present invention that is effective to treat a target
disease or condition when administered in combination. In some embodiments,
therapeutically effective amount is the amount of each agent in the combination that is

sufficient for the combination therapy to be effective in reducing, treating or preventing
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io propranolol (Inderal(r)); Class Ill agents which block the potassium channels, such as sotalol
(Betapace8), dofetilide (Tikosyne), amiodarone (CordaroneS), azimilide and ibutilide (Corvert8); Class
IV agents which are calcium channel blockers, such as verapamil (Calm(r), Verelang) and diltiazem
(Cardizem(r)) and cardiac glycosides, such as digoxin (Lanoxin(r)); and angiotensin 2 receptor
antagonists. 15"Cholesterol and triglyceride lowering agents" are agents used to lower the amount of
cholesterol or lipid present in the blood. Abnormally high levels of cholesterol are associated with
atherosclerosis, which is a major cause of coronary heart diseases and other forms of cardiovascular
disease. Exampieiraf ohotabtaiel Mviecogamnysiatsd ticit de sewin srtibitidinicntintherhemapfutiseily

sequestrants), such as cholestyramine (Questran(r). 20Prevali - '

(Colestid0), g&f%%‘é%?éﬂ?%fgﬁ%?o‘i’”ﬁé’?a gsa, Se %Z'tsggi8r5%¥§%20®%§%%§)8§%%%§% %LopidO),
fenofibrate (Grifoar) aevlibdrafbsdieRiez sdine)lestdtofs fieathdemtbeassrmie ysedralpmuvibeatin
(Lescole), lovastatin (Mevacgr(r), Altocore), itavastatin (al  NK= ' in.or
nisbastatin), ?ﬁ@@&%&?ﬁi&%ﬁé%ﬁﬁ%f%u "an\}/%gtla it ié/e %f}??‘é&\%%@%r \%ﬁt%ﬁ%@%ggﬁéﬁ%o 25
Lipostagd)), sabiecestlinifCaastomitinrheiny astatd (Fovor@id prehagestbrbe apkisabide MHASHATS,
such as ezetimibe (Zetia0); squaleng synthetase .inhibjtots; I r I [ngqhibitors,
such as torc & ,‘ﬁ?a%?ﬁaﬂ%‘%?ﬁeg‘éﬁ 0y 2 e A %rhsg fﬁ%ﬁ%ﬁeﬁﬁg eﬁ@%ﬁ%@:ﬁ%@bﬁﬁahy' is
meant to inclugarsalts afithanativesambtheritdeyvtict widgrepateidsicmiadvesd iy Rtofie &fids or
bases, dependi onéﬁ parcticular substituents found on the particular therapeutic agents described
herein. Wherf’ff{]@%aiﬁ ?&‘gb & Hescribed in the invention contain relatively acidic functionalities,
base addition salts can be obtained by contacting the neutral form of such compounds with a sufficient
amount of the desiré8iinterejibatindesageiivefeitamdosagedbrrdnioren thandie spumad deMEEd from

pharmageuigalfecepiaple eroaRiE ARRASNE Ui e MmlaUST: AREHRRN SR RANBgS feric

ferrous,1l?thium, magnesium, rmanganic, manganous; potassium, sodium, zinc and the like. Salts
derived from gésarihed detiial pacedesaltkemprinie 88ls include salts of primary, secondary and
tertiary amines, including substituted amines, cyclic amines, naturally-occurring amines and the like,

such as 10arginine, bglaine opifaierenalingahitt idiisnawetid epestiarminelstik iyl foningtich of
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, etr:ﬁ)enediamineﬁ,#% eth Im{erhoIine,
N-ethylpiperidilaedgiintabyrRrey RS HfReSRRanipR oh Pt Rl Shind RSB IShAl FASRT&iRE

methylglucamine, morahlines BIREIPEH WeRingiites, RRlydtigeGesitgIsaenigenftsjsash as
theobromine, triethylamine, trimethylamine, tripropylamine, 15 tron}g;[ha ine and Q%PY When
therapeusic agbeitimebRiselTa®ccpiBhnadedMEEHTRRINEIG HES RETAMALE ) ntr Afidition salts

can be obtaingd by coniagtingifienatiadigsinoptaueheonmpuaiiptite {Rulfiintagmiot, of the
desired acid, either neat or in a suitable inert solvent. Exam I?? ?f %armace&tgpgu)f acgeptable acid
addition salts isearatoralse known as AZD 6140), and prasug?e also known as CS- an

LY640315); phosphodiesterase 111 (PDE III) inhibitors, such as cilostazol (Pletal®),
dipyridamole (Persantine®) and Aggrenox® (aspirin/extended-release dipyridamole};

20 thromboxane synthase inhibitors, such as furegrelate, ozagrel, nidogre! and isbogrel;
thromboxane A2 receptor antagonists, such as ifetroban, ramatroban, terbé)grcl, Servier S
18886 (having the chemical name of 3- {6-[(4-chlorophenylsuifonyl)amino]-2-methyl-

5 6,7,8-tetrahydronaphth-1-yl} propionic acid, by de Recherches Internationales Servier,
Courbevoie, France,); thrombin receptor antagonists, such as SCH530348 (having the

25  chemical name of ethyl (1R,3aR,4aR,6R, 8aR, 9§, 9aS)-9-((E)-2-(5-(3- _
ﬂuorophenyi)pyridin-z-yl)vinyl)-1-methyI-S—oxododecahydronaphtho[2,3;(3] furan-6-
ylcarbamate (described in US20040192753A1 and US2004/0176418A1, By Schering
Plough Corp., New Jersey, USA) p selectin inhibitors, such as Way-197697 (also known
as PS1-697, having the chemical name of 2-(4-chlorobenzyl)-3-hydroxy-7,8,9,10-

7-



20derived from inorganic acids like hydrochloric, hydrobromic, nitric, carbonic, monohydrogencarbonic,
phosphoric, monohydrogenphosphoric, dihydrogenphosphoric, sulfuric, monohydrogensulfuric,
hydriodic, or phosphorous acids and the like, as well as the salts derived from relatively nontoxic
organic acids like acetic, propionic, isobutyric, =ionic, benzoic, succinic, suberic, fumaric, mandelic,
phthalic, benzenesulfonic, p- 25tolylsulfonic, citric, tartaric, methanesulfonic, and the like. Also
included are salts of amino acids such as arginate and the like, and salts of organic acids like
glucuronic or galactunoric acids and the like (see, e.g., Berge, S.M., et al, "Pharmaceutical Salts",

Journal of Pharaiaeesbiaaiobigness! - atiot icGeidhior Woyi Malabavingthe sheauehin both
basic and acidic fungtionalities that allow the compoun e i gL hase or acid
addition salté?a%%é}é%?é]F&lfl%%Eggﬂg r%ltg%?pggﬁ%%ﬁ%% g’ﬁ?e&ﬁgﬁas%%tw. _.S.E ggtent Publication
US2007/0112639x ythiakid|dimnwinsH) evatit efsenild Siamsmavistonidah pplicafiemauipmdirgser
60/735,224 file ovember 8, 2005, bath of. whjch .are.ncer i ce. In
particular, thé@g%%afé‘% gﬁﬁﬁgﬁll%%isc&%s% a6 Eﬁg?lémé%ﬁ[ﬁ%%r th‘sa ?@aﬁ%ﬁ?ﬂ%jécid. The acid
is prefergbly ssfested (rsvéne Nupupsgn@yistidindit(ClioomiBl;, itateioethatid Iptegia®)acetic,
propionic, succinic, adipic, ascorbic,. horig, gl iC, e, tartec Clir R0 ic,
fumaric, glycBIfeRYBAY ;4&%91%8?&%%?& g%%%ﬁ%yﬁmﬁ@g%@mﬁgmﬁn ongggmbodimen'f‘,’ the
acid is selectestifpprmxibang (Buldaw®)stiagohpyukEBIRIRS jacttylrabikibcpisith tapdeeard 10 propionic,
and succinic. In another embodim he acid is majeig acid. r ing to g Qbed
Compound A? ‘fﬂélﬁﬁ‘ﬁ’faﬁﬁﬁeﬁo 5 %?ar;#fas LT%EJ& E Ergragidacr%lrﬁg,% é@?rﬁ%éﬁ!% &Q%r?’r@?s%ﬁjﬁh maleic
acid, the saltisifesies iavesthlateialdatetititg@ffecembodiment of the maleate salt of Compound A
exists as Formula | Further, the salt of Formula | may exist in a crystalline polymorph as

disclosed in U.S. Pmﬁ%{ﬁ#%@%f%ﬁ%ﬁ%ﬁ%& 14208 Grésialing malnaan Fsaueisormula

exhibits a powder X-ray : aving at least four and preferably _ei%zht of the following
approximate firaraiteridicapudksiof atnonsagniarg Fremsanghide, pytarg et Hgie b owebs 6 227,

24.1,26.3, 26, [ ried G yeiaipg PRANEIAB RN, Sheaeayrdana Hieparin
diffraction paf@ﬁ%%sg %%é%)%%fﬁi%ﬂggg% peak locations of 4.91r 9.7,11.8,13.8, 14.1, 15.2,

17.6, 18.5, 1908 de®atiess, vraminKiamsgonisssgand atdipedansor antibogies n EXAEMIETAL of the
therapeLitc agenty may RRSRISAIBIGHA YRR GRS IReRPaRLTHT Arafem alE dadnchisalating he

parent therap€utic agent in the conventional manner. The parent form of the therapeutic agent differs -

from thewariq@sadakal®nasgatrabanianshippizarpr EBeRndandib nExewnlasifd AePROm A RO KRBT LR
otherwise the, salts are eauivalent io. 1he, PAAAITOTHN fRTdiRe M RRIEE MelhieiRI@IAW My enithnas N

addition tb salt orms, certain therapeutic agents are inh%g)rodru form. 5 Prodrugs of the therapeutic
agents are thesexepanpoiinsaha®is deligpaiiel§rrend aPEHé%ﬁé%"‘ﬁﬁ’f&épﬁﬁﬁﬂi%biéﬁflconditions to

provide the C%&Q%@M%éﬂ&ﬁﬂ?%ﬁaﬂ%ﬂﬁﬁpﬁmwynm regampRderaanERad to the
active compo y chemical or : )
antagonists include warfarin (Coumadin®), phenocournarol, acenocoumarol (Sintrom®),
20  clorindione, dicumarol, diphenadione, ethyl biscoumacetate, phenprocoumon,

phenindione, and tioclomarei.

“Injectéble anticoagulants” are anticoagulant agents that are administered to a
mammal through injections. Examples of injectable anticoagulants are unfractionated

heparin, low molecular weight heparins, and synthetic pentasaccharides.

25 “Anti-inflammatory agents” are agents used for the treatment of inflammatory
conditions or diseases. Examples of anti-inflammatory agents include non-steroidal anti-
inflammatory égents, acetylsalicylic acid (Aspirin®), piroxicam (Feldene®), indomethacin
{Indocin®), m;:salamine (Pentasa®, Rowasa®, Asacol®), sulfasalazine (Azuifidine®),

methotrexate (Rheumatrex®), leflunomide (Arava®); tumor necrosis factor antagonists,
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biochemical methods in an ex vivo environment. For example, prodrugs can be slowly converted to the
active compound described in the invention when placed in a transdermal io patch reservoir with a
suitable enzyme or chemical reagent. Certain therapeutic agents described in the invention can exist
in unsolvated forms as well as solvated forms, including hydrated forms. In general, the solvated forms
are equivalent to unsolvated forms and are intended to be encompassed within the scope of the
present invention. Certain therapeutic agents may exist in multiple crystalline or 15 amorphous forms.
In general, all physical forms are equivalent for the uses contemplated by the present invention and

are intended §9¢B%¥QHAMBM@I§H@),MMMW&®) aﬂarsaﬂmmbtmmiam@aame
carriers" refers to any diluents, ex fltglents, rE_@rrlerst atm %g)rsc e COVQQTPS%%O”S of the
invention. PhEVETIEIRId 65 SRieE BRABROUSH RN AR ATAS IR erc Himing afuminum stearate,
lecithin, serufRIEHGHendYRELADAS: BuMBRtESigEtalbumin, buffer substances, such as phosphates,
glycine, sorbic acid, potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids,

water, salts or electr such as protamln lfate, . s i
hydrogen phosphate %i Eﬂfﬁ?l e, e z%?é{ co?fel%éﬁq*%@r%%%ges ér}nnét)rlglltl?ja gﬂ[%?’y%\inyl
pyrrolidoge, Qﬁld!dlw&dwa@ﬁ@t&miancﬁﬁlndiymmem@ybolbmm%BYGaBUM?mé%HYIé&ﬁ%se
polyacrylates, waxes, ene oI Y/ wool
fat. Suitable [ﬁh%ﬂ ﬂct) ry:Pe gr‘ﬁ@? ya?)é aa(l s?f:?l ?}1% é%%n%%n@éﬁ%?%ﬁ?ﬁ%gﬁ %gé?legr%gs&d ‘Mack
Publishing Compafihresiaddesetisdfenenceteydnid thisiéalh et ghedaiarmaldriBietl with respect
to the intendeg for stration hat IS, or I bg dike, and
consistent weﬁ"éé}f%%ﬁgﬁg‘%ﬁ %‘ggu? Al pr%(?:?égttgtsg %ﬁ%ﬁggﬁ%ﬁxgg teh%@é]r(}wgodlments
The present inyepiatil FCaliteS, rimpﬂm@musauymr@rdgm@mtmndmme@Jamma@hmctenzed by
undesired thro bOSJS administering t amount of
the Com’Boun’El‘ﬂ WRA m %\5 ’%rm 'E',%n% Elena:rgn’rlil c}%@]ﬁ&?@&%ﬁiﬁﬂ%ﬁﬁ%ﬁ%

name

Ee(t{ﬁosjgﬁgtmmm%@)Dmmmﬂﬁféhwiﬁﬁgmmﬁmﬁ@) Splj;mlac"om e el theapt.
and a therap léﬁﬁ éo}:tﬂ&ed 18u 11?3 {l:n?ﬂra ebré{ée%utlcﬂagg nt. Th otﬁ?eé; therapeutically effective

agent is selecgg%ﬁm@mla(mﬁpla&let@pmaﬂcﬂnlé@ncgaig@hmia@@hﬂ @hskerBiraerprynabRnt, a blood
pressure lower t and.c inati ere t, other
gSHH? &9@% %Qé’@ E&E P@g %éﬁh?&% %’6@@3 & m&ayﬁdc&ﬁeﬁlﬁge

therapeutic a er agents lected from a hrombln inhibitor, a

thrombokytic ageymescOBRinmtitrs, agehaweh@mté@mttn@ydmé@gé&L&W@%@@blﬁ‘&%ﬂnl
thereof. Accor. irst fe arg;g{gg re@fing a
&3%#5%%& i rlzg%?-gjyvﬁndesw i‘% HWMBQ%\QH@) P'(IQ&& o

condition in a HE s comprising administering to said
mammal a thesaneddieiliaeten®)e quirepni] ¢Accupril®), moe)upnl (Univasc®), and trandolapril

(Mavik®); angiotensin 2 receptor antagonists, such as candesartan cilexetil (Atacand®),
irbesartan (Avapro®), losartan (Cozaar®), telmisartan (Micardis®), and valsartan

20  (Diovan®); alpha-1-adrenergic antagonists, such as doxazosin {Cardura®), prazosin
(Minipress®), and terazosin hydrochloride (Hytrin®); combined alpha/beta-adrenergic
antagonists, such as labetalo} (Normodyne®, Trandate®) and carvedilol (Coreg®);
adrenergic neuron blocking agents, such as guanethidine (Ismelin®) and reserpine
(Serpasil®); central nervous system-acting antihypertensives, such as clonidine

25 (Catapres®), methyldopa (Aldomet®), and guanabenz (Wytensin®); and direct
vasodilators, such as nitroprusside (Nipride®), diazoxide (Hyperstat IV®), hydralazine
(Apresoline®), minoxidil (Loniten®), and verapamil {Calan®, Verelan@).

“Thrombolytic agents” or “fibrinolytic agents” are agents that are able to break

down an existing blood clot. Examples of thrombolytic agents include natural and



20(1) [2-({4-Rdimethylamino)iminomethyliphenyl}carbOnylamin0)-5-
methoxyphenyll-N-(5-chloro(2-Pyridyl))carboxamide, or a pharmaceutically acceptable salt thereof;

and (2) an antiplatelet agent. In some embodiments of the first group, the antiplatelet agent is a
GP 11b/Ifia receptor antagonist. In other embodiments of the first group, the antiplatelet agent is a
P2Y12 receptor antagoniA. 5In still other embodiments of the first group, the antiplatelet agent is a
phosphodiesterase 11l inhibitor. In other embodiments of the first group, the antiplatelet agent is a
thromboxane synthase inhibitor. In other embodiments of the first group, the antiplatelet agent is

a duomboxang A2 srecepter naceniolen oclQIBE! STRAIREN .01 e (ke ohRn e ERHRLatcle

agentis a thrombin receptor antagonist: n other em odlmenis of the first'group, the antiplatelet
agent is an infuitikinast gy ptasmitSiges aotivetotsduiPien: storniak matey fenprtamasthiiPkelet agent is
selected from the grpu ISEN f‘ ,ﬁgci ' @;@pgtliqgh{g{ggga@' Inageisaligyligaeid, cangrelor,
ticagrelor, c@ﬁ?c%é?&%ﬁ%& #%?gggasugrle , ?p%/?%amole, aggrenox, ng530348, PSI-697, ifetroban,
cilostazol, isbplgsetidogegrattivatonmhitotoas), Aodglpha? asstndesmenaehibitte8s6 and ozagrel. 20In
some embodiments of the first group, the antiplatelet agent is eptifibatide. In some embodiments of the

first group, the a”tipl%&%ﬁéﬁﬂﬁmﬂ%cfddgw@%ﬁé- agenti Y EBERORCEGTUR:aI SiYIQEiNENIR Hagrinuention
|

provides a method for treating a condition in a mammal characterized by undesired thromhosis

comprising a@ntikysiing Exemilenafantrahytiayeaseainieudafdashbages which interfere

[2-({4-RdimetQ,¥ @Q?@Mﬂ?@ﬁ%iPﬂﬁﬂ%@ihﬁﬁﬂ@@%’éniniﬁne@), procainamide ,
methoxypheny1]-N45-chloro(2-pyridy1))carbOxamide, or a pharmaceutically acceptable salt thereof;
and (Pronestyl®), propafenone (Rythmol®), lidocaine (Xylocaine®) and disopyramide

(Norpace®); Class IT agents which are beta blockers, such as carvedilol (Coreg®) and

10 propranolol (Inderal®); Class I agents which block the potassium channels, such as
sotalol (Betapace®), dofetilide (Tikosyn®), amiodarone (Cordarone®), azimilide and
ibutilide (Corvert®); Class IV agents which are calcium channel blockers, such as
verapamil (Calan®, Verelan®) and diltiazem (Cardizem®) and cardiac g_lycosides, such as

digoxin (Lanoxin®); and angiotensin 2 receptor antagonists. |

15 ~ “Cholesterol and triglyceride lowering agents” are agents used to lower the amount
of cholesterol or lipid present in the blood. Abnormally high levels of cholestero! are
associated with atherosclerosis, which is a major cause of coronary heart diseases and
other forms of cardiovascular disease. Examples of cholesterol lowering agents include
resins (bill acid binders or bile acid sequestrants), such as cholestyramine (Questran®,

20 Prevalite®, Lo-Cholest®), colestipol (Colestid®), colesevelam (WelChol®); fibrates, such
as ciproﬁbrate (Modalim®), gemfibrozil (Lopid®), fenofibrate (TriCor®) and bezafibrate
(Be,iaiip@); statins, such as atorvastatin (Lipitor®), fluvastatin (Lescol®), lovastatin
(Mevacor®, Altocor®), itavastatin (also known as, NK-104 or nisvastatin or nisbastatin),
mevastatin (Capactin®), pitavastatin (Livalo®, Pitava®), pravastatin (Pravachol®,

25  Lipostat®), rosuvastatin (Crestor®), and simvastatin (Zocor®), cholesterol absorption
inhfbitors, such as ezetimibe (Zetia®); squalene synthetase inhibitors; cholesterol ester

tranéfer protein inhibitors, such as torcetrapib; niacin and omega-3 fatty acid.

The term “pharmaceutically acceptable salts” is meant to include salts of the active

compounds which are prepared with relatively nontoxic acids or bases, depending on the
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(2) an anticoagulant agent. In some embodiments of the second group, the anticoagulant agent is
selected from the group consisting of specific inhibitors of thrombin, factor IXa, factor Xla, factor Xlla
or factor Vila, synthetic pentasaccharides, low molecular weight heparin, anti-tissue factor antibody
and combinations thereof In some embodiments of the second group, the anticoagulant agent is
an injectable anticoagulant agent. In some embodiments of the second group, the anticoagulant
agent is selected from the group consisting of bivalirudin, dabigatran, argatroban, lepirudin, warfarin,
and phenocoumarol. In some embodiments of the second group, the anticoagulant agent is

selected frompigh@araiRmaBsisivend danbeparitulardharpamic agassajzaciibethlieyunin When
unfractionated heparin. In some em

bodiments of the second grqup, the anticoagulant agent,is
enoxaparin. theraﬁ?‘ét%ﬁ%e@%gﬁ%?lé?ﬁﬂ&%ﬁ&ﬁ?mg ﬁﬂ%ﬁ‘t‘i‘oﬁ‘%ﬁgg ge?éﬁﬁﬁé%é%ﬁ%&%ﬁ%@%
condition in a,MaMYR3LRSBEAGE dBedHud bydesitedii heneatiah formnsasichd:thipoundsis/iZh a
comprising administering to said mammal ? therarE)eutically effective r'{mo.unt of;

f: 1
[2_({4_[(dimetﬁyfgm%ﬁmmﬂwm & %rﬂﬁ%)qggn a suitable mnert soiventg. )Examples
methoxyphenyfishrxisRe iR pidvihsabedamideptadiehaciaat basllyincheietalimsainihereof,

and (2) an anti-inflammatory agent. 25In some embodiments of the third group, the

antiinflamm RGP SRR CAENIE GRS (HEGr S B GUNE SPA SR AT SAEL ERRASES
agents, tumonpRGEAsIS, fidiamasiroanstse interlSalindtriceafiomapliagnaisisi@ibjomasperidse-2
inhibitors and rheumatoid arthritis agents. ., In some embodiment of the. third roup the
anti-inflammREBpTHG 8ALSE @@f@é?e?f%%ﬂf R B"SSP&@%M&%?%E@WF&%H&WC ‘59&8, &lgoxicam,

indomethacing (pasaiRDingines Wiasa azieesneiheilbxateuaiinaniics, eidnesdént, sodixamab,
adalimubab, and anakinra. In some embodiment. of the third groyp, the anti-inflammatqry agent is
acetylsalfoylicRESiRIne, betging, eatiHnfrdio bRe: gﬂﬁ%ﬂ@'iﬁ%ﬁﬁ?@ﬁfﬁm'ﬁ%s}a %‘%’g&gayfo?
treating a io CoREPMMSeMMBMN2 shasRizaddiya ol esirarn i ediyleasdiuining, administering to
said mammal a therapeutically effective amount of: . (1) : ) e )

[2-({4-[(dim etﬁﬂ‘é}ﬂ?ﬁﬂ)ﬁﬂ‘ tﬁ%ﬁﬂ@%ﬁ?b% O)gg{cosamlne, histidine, hydrabamine,
methoxyphenydkh«{oriifre(3seiedvidiaraiosanist mopRblate pijruticilly pipeeiiablpshiatiaceof;

and “ . . x - - -
resins, procaine, purines, theobromine, tricthylamine, trimethylamine, tripropylamine,

45  tromethamine and the like.

When therapeutic agents described in the invention contain relatively basic
functionalities, acid addition salts can be obtained by contacting the neutral form of such
compounds with a sufficient amount of the desired acid, either neat or in a suitable inert
solvent. Examples of pharmaceutically acceptable acid addition salts include those

20  derived from inorganic acids like hydrochloric, hydrobromic, nitric, carbenic,
monohydrogencarbonic, phosphoric, monohydrogenﬁhosphoric, dihydrogenphosphoric,
sulfuric, monohydrogensulfuric, hydriodic, or phosphorous acids and the like, as well as
the salts derived from relatively nontoxic organic acids like acetic, propionic, isobutyric,
mialonic, benzoic, succinic, suberic, fumaric, mandelic, phthalic, benzenesulfonic, p-

25  tolylsulfonic, citric, tartaric, methanesulfonic, and the like. Also included are salts of
amino acids such as arginate and the like, and salts of organic acids like glucuronic or
galactunoric acids and the like (see, e.g., Berge, S.M., et al, “Pharmaceutical Salts”,
Journal of Pharmaceutical Science, 1977, 66:1-19). Certain specific therapeutic agents
contain both basic and acidic functionalities that allovrv the compounds to be com{erted into

30  either base or acid addition salts.
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15(2) a blood pressure lowering agent. In some embodiments of the fourth group, the blood pressure
lowering agent is selected from the group consisting of diuretics, beta blockers, angiotensin converting
enzyme inhibitors, angiotensin 2 receptor antagonists, and calcium channel blockers. In some
embodiments of the fourth group, the blood pressure lowering agent is 20verapamil. In some other
embodiments of the fourth group, the blood pressure lowering agent is diltiazem. In some
embodiments of the fourth group, the blood pressure lowering agent is amiodarone. 25In some
embodiments of the fourth group, the blood pressure lowering agent is metoprolol. In some

embodiments of thecfaiisih prefépethsalt enendRetiapousdingapgdisclesed itetilSl. Paterin some
embodiments of the abave first to fourth grou(_g.is %‘,em%&%erﬁ, a east (g%e of revtlhlerigla%ﬁeutic agents
is administerBBARAQILYRERHA 20528 B) ¢ BRI RSOGIN G B e RSV SV S %ourth groups
of embodimegsyikativaisheathenanaynARe Afaron Nsesebhin SIS tapkofotioteges.  In

some embodiments of the above first to fourth groups, of t(ér;nbodiments, Ehe txi/én%ghera eultic at%epts are

administeredRHOMRRAEB HeRFIn bY referentrie MHRBOHRN AR BIG AN AR A A ARR Y5 1R ORt o U pe

ourth groups of

embodingentg; dhe e aleraReLENPIRAENAIG @dTHRIstEY pRdeiablialiyiccted frennticegmunpdiments
of the above first to fourth groups of embadiments, the pharmaceutically acceptable saHt qf [24{4-
[(dimethylamfeBsistRg HERYApHIATS !%%ﬁ?ﬂ?ﬁ?n&l -Wﬂ%%pﬂ‘é‘%ﬁ))f/fmﬁré-c 101G 3P
pyridyWcarbgyaspise &ﬁgﬁqmﬂiﬁgﬁﬁzﬁﬁﬁs, hbsphitaembodimenisetidha difsnio, urtirgr gl b,

od f

embodiments, the meth urther co_mprise.s,adm'rl;]stering t'ﬁﬁsald ammal abth(?ragetu%l:gg%/i gflfsective
amount of:  napishakens-dpeditutgait SSRIISARORFBTRRF St te it QheRER ARt aay IRt agents,
thrombin inhibiiessedrermtpd/iioag episiaty af hytiovklageisctiy pod lpiggshamoloyaectig agents,

cholesterol, and triglyceride lowering agents. 20In sqme embodiments of the above,first to. fourth
groups 8% emPORPRIRt 206 SUEET i%"é’é‘l"gﬁt%‘arhi’ dtﬁ& ! dﬁﬁ’s%ﬁlé‘ 8¢ a‘c\ﬁ?éec%ﬁ%é?f}

syndrome, mypgastidhrm of Compound A, the ion form of the salt is used. For example, if Compound
A forms a salt with maleic acid, the salt is referred to as the maleate salt. One

embodiment of the maleate salt of Compound A exists as Formula 1

o
. Hsca\d'\h‘
H
NH
c B

N+ H OO COOH

Hy &~ N‘cr-lg

15 . L
Further, the salt of Formula I may exist in a crystalline polymorph as disclosed in
U.S. Patent Publication US2007/0112039. One crystalline polymorph form of Formuta 1
exhibits a powder X-ray diffraction pattern having at least four and preferably eight of the
following approximate characteristic peak locations: 4.9,9.7, 13.8, 14.1, 15.2, 17.6, 18.5,
20 208,21.6,22.7,24.1,26.3, 26.8 degrees 20. In a more preferred crystalline polymorph
| form, the powder X-ray diffraction pattern has approximate characteristic peak locations

of4.9,9.7,11.8,13.8,14.1,15.2,17.6, 185, 19.9,20.8, 21.6, 22.7, 24.1,25.0,26.3,26.8
degrees 26.

The neutral forms of the therapeutic agents may be regenerated by contacting the

25 salt with a base or acid and isolating the parent therapeutic agent in the conventional
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infarction, unstable angina, refractory angina, occlusive coronary thrombus occurring post-thrombolytic
therapy or post-coronary angioplasty, a thrombotically mediated cerebrovascular syndrome, embolic
stroke, thrombotic stroke, transient ischemic attacks, 25 venous thrombosis, deep venous thrombosis,
pulmonary embolus, coagulopathy, disseminated intravascular coagulation, thrombotic
thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease associated with
heparin-induced thrombocytopenia, thrombotic complications associated with extracorporeal
circulation, thrombotic complications associated with instrumentation, and thrombotic complications
associated witfaiherfittihg wirprosshatisf devibesapeutic Tgemindiffatiofidmatsovdineveshtofprmsrimceutical

compositions comprising a5 compound qf the follaying formula:, which h icalpame. [2-(0-
[(dimethylamfSEHHiRBYSEH R ﬁ\:%}‘gbﬁ@r“a‘%%{%%m% T%xsy%%eé’%%l.-ﬁﬁéﬁ%ﬁﬁ?c?@g?
pyridyWcarbeyaividénancinnpihatt feena fede pyepisesdfitegreserritiptatatet agent, an io
anticoagulant agent, an inflammatory agent, and combinations thereof. In a fifth group of

embodiments, the inh\(len éﬁH d%r Vidﬁ%ﬁ ﬁgaé%%?nqﬁgﬁhgggkgggﬂwmg{ﬁj%g folbh.

[2-({4-Rdimethylamino |m|nome°tﬁﬂa/ phenyl}c )-5-

methoxypherBidhi(Es offitroReRpautipegahisxamitiesoranpieanda g sead) yaeedeem R aaigt khereof;
(2) an antiplatelet agent; and a pharmaceutic C e HHS91RE giapdiments of the
fifth group, th‘éggﬂﬁ%%élt%?gf g%]é?’]g)?g wé} ﬁ%&%ﬁﬁgﬁd@ totré‘égrlﬁz;%@oﬁ%.p%? n somegembogim(len_ts of the
fifth group, theceinitdatelaidigently, pRANER rsodpternyargensthe acM%W@Hﬁlﬁb‘éﬁrﬁb%%ﬁltﬁé fifth
group, the antiplatelet agents a phosphadies nhiky AL badiggpiaef the fifth
group, the a%&%&@cggrenﬁt iS %tﬁr%%%togg%é Ssynt ﬂ%ﬂ}hﬁé%ﬁmpl% some %r;&bodimentsgf the fifth

group, the antipiatetet agdnt istivthcombanehdescribasbindrirrernsinavbam sharedsmBmnsdsmek the
fifth gro%), thSa?éﬁ'Pe"'é‘é?\';%tura\%ﬁﬂta'gu%%@ mgme or chemical reagent. '

Certain therapeutic agents described in the invention can exist in unsolvated forms
as well as solvated forms, including hydrated forms. In general, the solvated forms are
equivalent to unsolvated forms and are intended to be encompassed within the scope of the
present invention. Certain therapeutic agents may exist in multiple crystalline or

15 amorphous forms. In general, all physical forms are equivalent for the uses contemplated

by the present invention and are intended to be within the scope of the present invention.

“Pharmaceutically acceptable carriers” refers to any diluents, excipients, Or carriers
that may be used in the compositions of the invention. Pharmaceutically acceptable
carriers include ion exchangers, alumina, aluminum stearate, lecithin, serum proteins, such

20  as human serum albumin, buffer substances, such as phosphates, glycine, sorbic acid,
potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, salts
or electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium
hydrogen phosphate, sodium chloride, zinc salts, colloidal siliéa, magnesium trisilicate,
polyvinyl pyrrotidone, cellulose-based substances, polyethylene glycol, sodium

25  carboxymethylcellulose, polyacrylates, waxes, polyethylene-polyoxypropylene-block
polymers, polyethylene glycol and wool fét. Suitable pharmaceutical carriers are
described in Remington's Pharmaceutical Sciences, Mack Publishing Company, a standard

reference text in this field. They are prefefably selected with respect to the intended form
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receptor antagonist. In still some embodiments of the fifth group, the antiplatelet agent is an
inhibitor of p selectin. In some embodiments of the fifth group, the antiplatelet agent is selected from
the togroup consisting of: abciximab, epfifibatide, tirofiban, acetylsalicylic acid, cangrelor, ticagrelor,
clopidogrel, ticlopidine, prasugrel, dipyridamole,. aggrenox, SCH530348, ifetroban, cilostazol, isbogrel,
furegrelate, ramatroban, ridogrel, terbogrel, Servier S 18886 and ozagrel. In some embodiments
of the fifth group, the antiplatelet agent is eptifibatide. 15In some embodiments of the fifth group, the
antiplatelet agent is clopidogrel. In a sixth group of embodiments, the invention provides a
pharmaceutigahgainpasiipn coapsisirg ablets( thpRdléd,- Bliims thyapsiamdithinkkee s persesjfnt
carbonylamino)-5- methaxy fl-N- 5 ch or é rldyl))carboxamlde or a pharmaceutically
acceptable ZUé@IFH{B’%PTgF&?g %gnﬁ and a pharmaceutically acceptable carrier.

In some embodiments of the sixth group the anticoagulant agent is selected from the group consisting
of specific inlibitorsindttilednDiscfaptoon of thedionbediments Xlla, 25factor Xla or-factor Vlla, synthetic
pentasaccharide, low molecular weight heparin, anti tissue factor antibodies and combinations thereof

In some embomme”x‘ﬁ%ﬁ% & D SHQLR pibsianlingeaimthageirisraniiiectabtstinoagulant agent.
e

In some embodiments sixth group, the anticoagulant agent is selected from ttrtl)eﬁg,ggup consisting
I

of bivaliradinpuabiyeltcharastgriaeh by uedteirss hiamanrs o« RIMPBHOSAHRSInE
embodiments, of the, Isifﬁ%ge[ef? MR AR ATHEAA AR T R TURGI6tHE0N) Hacigsatp fxisistpg of
aroid, en

fondaparinux, 3anap oxaparin, dalteparin and unfractionated heparin. In some embodiments
of the sixth gfonputiie anticoagulant agent is enoxaparin. 10In a seventh group of embodlments the
invention provides a pharmaceutical composition comprising: (2)
[2-({4-Rdimethylamino)iminomethyl]phenyl}carbonylggi m

methoxyphenylkN-(5-chloro(2- Pyrldyl))carbqg(a ide Jlor gpharmaceutically acceptable salt thereof;

O
NH

AN

and the chemical name [2-({4-[(dimethylamina)immomethyl]phenyl}carbonylammo)—5~

10 methoxyphenyl] -N-(5-chloro(2-pyridyl))carboxamide, or a pharmaceutically acceptable ‘
salt thereof, and a therapeutically effective amount of another therapeutic agent. The other
therapeutically effective agent is selected from an antiplatelet agent, an anticoagulant
agent, an inflammatory agent, a blood pressure lowering agent and combinations thereof.
In one embodiment, Compound A and the other therapeutic agent can be combined with

15 another agent selected from a thrombin inhibitor, thrombolytic agent, an antiarrhythmic .

agent, a cholesterol or triglyceride agent and combination thereof.

Accordingly, in a first group of embodiments, the invention provides a method for -
treating a condition in a mammal characterized by undesired thrombosis comprising
administering to said mammal a therapeutically effective amount of:

20 (D2~ {4-[(dimethylamino)iminomethyl]phenyi} carbonylamino)-5-
methoxyphenyl]-N-(S—chloro(2-pyridyl))carboxamide, or a pharmaceutically acceptable
salt thereof; and

(2) an antiplatelet agent.
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15(2) an anti-inflammatory agent; and a pharmaceutically acceptable carrier.  In some embodiments
of the seventh group, the anti-inflammatory agent is selected from the group consisting of
non-steroidal anti-inflammatory agents, tumor necrosis factor antagonists, interleulcin 1 receptor
antagonists, cyclooxygenase-2 inhibitors and 20rheumatoid arthritis agents. In some embodiments
of the seventh group, the anti-inflammatory agent is selected from the group consisting of
acetylsalicylic acid, piroxicam, indomethacin, mesalamine, sulfasalazine, methotrexate, leflunomide,
etanercept, infliximab, adalimubab, and analcinra. 25In some embodiments of the seventh group, the

anti-inflammatory aqgng}g ag&%a%gx@g&c&ge first é%@}ﬂ glghthgiadR0f diments/trg invention

provides a pharmaceu%caFcomposmon comprising: (1) [2-({4-[(dimethylamino)iminomethyl]phenyl
carbonylamine}eptonethagyphieny1J-N-(5-chlorp(2-pyridyl))carbox amide, or a pharmaceutically
acceptable 5salt thereof; (2) a blood pressure lowering agent; and a pharmaceutically acceptable

carrier. In some embodimants idhaeiguPsEaie Seupland RrapriEeElwering aPeNt isrecapincted

from the group consisting of diuretics, beta blockers, angiotensin converting ioenzyme inhibitors,
angiotensin 2r&ESE-antagonists and calcium channel blockers.  In some embodiments: of the
eighth group, the blood pressure lowering agent is verapamil.  In some embodiments of the eighth

group, the blood pregsi nerinshogrméis diftihzdirst rousotnesantatietergenoitiae eighth group,
the blood pressure lowering agent is. amiodarone. In some embodiments of the eighth group, the
blood pressu@%%%@%@i‘& 4 f‘ﬁ@fB‘ﬁ?&lol. In some embodiments of the eighth group, the
blood pressure lowering agent is 20carvedilol. In some embodiments of the fifth to eighth groups of
embodiments, at ledist eherafibedimeapafiibafesttgrouprdseantipltelds-ugens peu trombagane

synthase inhibitor.

In other embodiments of the first group, the antiplatelet agent is a thromboxane A2

10 receptor antagonist.

In other embodiments of the first group, the antiplatelet agent is a thrombin

receptor antagonist.

In other embodiments of the first group, the antiplatelet agent is an inhibitor of p

selectin.

15 In some embodiments of the first group, the antiplatelet agent is selected from the
group consisting of: abciximab, eptifibatide, tirofiban, acetylsalicylic acid, cangrelor,
ticagrelor, clopidogrel, ticlopidine, prasugrel, dipyridamole, aggrenox, SCH530348, PSI-
697, ifetroban, cilostazol, isbogiel, furegrelate, ramatroban, ridogrel, terbogrel, Servier S

18886 and ozagrel.
20 In some embodiments of the first group, the antiplatelet agent is eptifibatide.
In some embodiments of the first group, the antiplatelet agent is clopidogrel.

In a second group of embodiments, the invention provides a method for treating a
condition in a mammal characterized by undesired thrombosis comprising administering

to said mammal a therapeutically effective amount of:
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In some embodiments of the fifth to eighth groups of embodiments, both of the therapeutic agents are
present in sub-therapeutic dosages. In some embodiments of the fifth to eighth groups of
embodiments, the pharmaceutically acceptable salt of [2-( (4- Rdimethylamino)iminomethyl]phenyl
carbonylamino)-5-methoxyphenyg-N-(5-chloro(2- pyridyl))carboxamide is the maleate salt. 5In some
embodiments of the fifth to eighth groups of embodiments, the composition further comprises: 3) a
therapeutic agent selected from other antiplatelet agents, other anticoagulants, thrombin inhibitors,
thrombolytic agents, anti-arrhythmic agents, blood pressure lowering agents, cholesterol or triglyceride

lowering agents. 1 1} aHPiR) BRARFimaS Rl ipYenRPHgRSMMEL Somprising: (Ha
first container, Wheﬂgn%?a%ﬁégtai%gcon?gﬁs [2-({4- [(gillrgetr?%gmi%cgiminomebtt I phené%
LRy

carbonylamimestEoxsmy REAY RN R DIRATRONIBAS LA MRIETBREEBHER

acceptable s@htﬁgggﬁ Ang (2) a second container, wherein said container contains another
therapeutic agent isselected from the group consisting of antiplatelet agents, anticoagulant agents,
and anti- inflammat6#y EyarsoagulgnsagsBtembodiments of the ninth group of embodiments, the
invention provides a kit further comprising: (3) a package insert stating that the two therapeutic

agents can be usedifpgstesmbaiirbente snitosticoadtgrof th ehnimthi graglath egenaissateeid ditym

Chloro 2 py ARG R DR SPHACAP L™ O R s R A ot M o
least one of therthaiANeLLic RARES iSeRtasRBhiRides| o tharalpeulic doiginhepsin surtictiombdatitents of
the ninth group, both of the therapeutic a?%en s are present in sub-therapeutic dosages. lll.
Combination@ﬁ@%ﬁﬂémm%éh 151 provides methods of treating a condition in a mammal

characterized by undesired thrombosis using a combination of Compound A with another,
In some embodiments of the second group, the anticoagulant agent is an injectable

10  anticoagulant agent.

In some embodiments of the second group, the anticoagulant agent is selected from
the group consisting of bivalirudin, dabigatran, argatroban,‘lepirudin, warfarin, and

phenocoumarol.

In some embodiments of the second group, the anticoagulant agent is selected from
15 the group consisting of fondaparinux, danaparoid, enoxaparin, dalteparin and

unfractionated heparin.
In some embodiments of the second group, the anticoagulant agent is enoxaparin.

In a third group of embodiments, the invention provides a method for treating a
condition in a mammal characterized by undesired inflammation or undesired thrombosis
20 comprising administering to said mammal a therapeuticaily effective amount of: -
‘ (D) [2-({4-[(dimethylamino)iminomethyl]phenyi}carbonylamino)-S—
methoxyphenyl}-N-(5-chloro(2-pyridy!))carboxamide, or a pharmaceutically acceptable
salt thereof; and

(2) an anti-inflammatory agent.

25 In some embodiments of the third group, the anti-inflammatory agent is selected

from the group consisting of non-steroidal anti-inflammatory agents, tamor necrosis factor
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therapeutic agent 5A combination of Compound A with an antiplatelet agent, eptifibatide, at
concentrations which individually do not produce significant inhibition of thrombosis under the
experimental conditions, has been shown to have substantially enhanced antithrombotic activity in flow
based assay systems (Example 4). Animal experiments in rats showed a more than additive
antithrombotic activity when a combination of ioCompound A and an antiplatelet agent, such as
clopidogrel or aspirin, at sub-therapeutic doses was used (see Example 5 and Examples 11 and 12).
Example 5 shows the synergisiti between Compound A and clopidogrel, an antagonist of the platelet

P2Y12 receptor.in in %I arterj Hm:%%g SIS r@[ﬁgx 1oBqIARs: e Aithrombotic
effect of,facto%rngfl %{Hc} %@é ua |an%§ lon by %gmvi/)?%t atjyggql{gg{léf)icant'y lower plasma
concentratiorrlEfuGatobantioritisageniisle to produce a significant delay in thrombosis formation and
occlusion times in mice with deficient P2Y12 expression on platelet as compared to the plasma

concentration of CO%%W%BS@QE&%P@QE}H%%%%[ iﬁg@&p{ﬂﬁ%&m%&@ iectetp also
a

contemplated that a combination of Compound A and an injectable 20anticoagulant agent will provide

superior safef§jomdhireronn epnsis g Hreativisaligriismsid PHIRGIR Vel RS MY xisting
data show that g combinationiohan ARUNAIRIShASS MR 8 ARIGLRAAIAREAUANBES, Greombination of
a GP lIb/illa antagonist with unfractionated heparin or a GP IIb/llla antagonist with specific thrombin
inhibitor bivalpuakyeads to unacceptable levels of bleeding in treated patients. 25 (Stone, GW, et al,
Bivalirudin in Patients with Acute Coronary Syndromes Undergoing Percutaneous Coronary
Intervention: A Subgrpsimdnahisdaitkem: bRohiedgathplatizaion aflgningent/|sientdantion Triage
Strategy (ACUITY) Trial, Lancet, 2007, 369(9565):907- 19.) A dose ranging trial of the low molecular
weight hepari?F%WgﬁEé‘ﬁé{hﬁ #ifatients with - myocardial infarction compared 1 mg/kg and 1.25 mg/kg
doses of the anticoagulant. Even a small change in dosing (25 % increase) led to unacceptable levels
of major hemorrhagén@fserttagging dfianbbincempatiea iovditistabte idesinangtbed forcfRiinglk The
Thrombolysis in Myocardial Infarction (TIM 11A Trial Investigators,. Am. Coll.. 101, -199:
29(7):14‘7‘?4/1-825’8%‘3%"1"‘28‘ 8%%%%%’%&88% %%%ﬁﬁ’élﬁ 1§ com ?s?%’%aégw%&% r?ejl }A‘ghas
" been shown teykaiersamisial aldreapagedl aifpatng 3tmoitiaky) in a Phase |l trial. In a randomized
clinical trial of 215 orthoped) er tients, undergoi ee rapl ound A at doses of
30 mg and 80 ma/day RX LR R e o A B e
symptomatic atetifbagyhenidiriitis cdspro€rpimidpt)) caibamanpldrmonaphamactismalliorecopizhie
effective unitog%?ehgf Cfgm und A can be found in PCT/US2007/084887 filed Nov. 15, 2007, entitled
"Unit Dose FORHUMSTER At Methods of Treating Thrombosis with an Oral Factor Xa Inhibitor,"
AttorneysBpocket No.(QYambetipidssiine lliewehiag agtititrombotic efficacy was comparable to that
attained by the low molecular weight heparin enoxaparin (Example 6) 15 (Turpie, AG, et al, Abstract #

P-1:652, XXist Congipgsiol IiabURHIAOBRLRIGIE G JUBOMbaRDARRHaRevat feneia, July
2007). In addition, data from the trial show a wider safety marqln than is available with current

anticoagulant slgsited. frose she geatrecansising pledivrstasteeia SABERIFRTIR FRSERBEC levels of
Compound A (RIASMA AABREATFHERALRINS SBce R anBYBH: it ARKAR GdRPSIBIoekblgeding (see

Example

In some embodiments of the fourth group, the blood pressure lowering agent is

20  verapamil.

In some other embodiments of the fourth group, the blood pressure lowering agent

is diltiazem.

In some embodiments of the fourth group, the blood pressure lowering agent is

amiodarone.

25 In some embodiments of the fourth group, the blood pressure lowering agent is

metoprolol.
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20 7). Thus, it is contemplated that the novel combination of Compound A with an existing antiplatelet
agent inhibits thrombus formation with a wider safety margin. Further, in situations where bridging
therapy is necessary for a patient receiving parenteral anticoagulant agent to switch to an oral
anticoagulant agent for chronic dosing, Compound A is considered a potential bridging oral
anticoagulant agent to be used in combination 25 with low molecular weight heparin or
pentasaccharide. It is further contemplated that a combination of Compound A and a standard
anti-inflammatory agent provides superior efficacy profile for reduction in levels of circulating cytokines,
which can lead to improved therapeulic respRneRsdNAREAIRS KIU6H ARAMIRTRIFLINS Spemiah are
known to be medlatedsgy mﬁammatory stimuli. Oral anticoagulants such as warfarin are not capable
of reduction ehuirdalaking markers of inflammation and achieving systemic effects in the vasculature.
It has been reported that Factor Xa has an enhancing effect on the inflammatory activitY of cytokine
mediated signaling (RN efhiRFifRA of il Moy ResoistioEdngrntinmotiscdiEamiar byast
Coagulation Factor Xa and TNF: Evidence for Involvement of Negative R gulatory Signaling
Cascades, Pase, of ke thempewis agspts Sorimipsisd B A .""@ﬂ?%‘fe% 3t&fie blood coagulation
pathway enhance the inflammatory response leading to endothelial dysfunction, accounting, in part, for
the vascylar compligatigns esbeHRadMSepsie abdvediciotafauridr gingaseiefbedisspundmsiont
10endothelial cell activation include, induction ofdthe eﬁﬁhee%iont?f Hgssg%gactor, a membrane
glycoprotein fﬁ&t‘ﬁ?@rﬂ?ﬂ&‘% WAOLBES ,IRHHSS?I &R In, a SRTFAENESGT molecule that promotes
inflammation. It was demonstrated that synergistic interactions between factor Xa and the
pro-inflammatory cylakioms, dnbatinecissi€ facehovatbris irifourdy wowe of embadiaanéshs<¥on of
tissue factor gnd E-selectin in endothelial cel ese synergistic interactions led to
amplification 5%8]‘3?3&%%{?0%8 i al%i%§%§/$§%:ﬁ/%§&gﬁhés activation of endothelial cells.
However, Compound A, a factor Xa inhibitor, did not exhibit a statistically significant effect on the

reduction of the amdarsoofecyihdinmensa o e aReBRBE IO EERURY SHRIMRIEBIS: IS Sy stem
when used algne, %gggsaiggié Xi‘@?ﬁﬁ?{%?éﬁ‘%%ﬁﬂ%{ﬂ?.added to blood from aspirinated donors, it
prowdecil hdditional suppression of cytokine release over that provided by aspirin alone in a dose
responsive manner (see Example 9). This shows that a combination of COE”J-’H%JQ% A with

anti-inflammatory aginghasmRotERsAtPbRE ARV SRS ﬁﬂﬁ%%lgmmgf)orﬂ%%t?aggutic benefit
since cytokines, a8 ARRRAIIDG RIipeRR FARAAIDIE (@t inflammation. 2SIt is further contemplated that in

patients being treated for atrial fiprillation, blood pressure lowering drugs such as&% a bl or
calcium chanbéliBletRasmEiHapiRd IR &‘?&8&‘88}%88%%{%%‘9 C%esfl %29%@3%@%
known inhibitm&m&m%j&fmag@mgmnd A has been identified to be a substrate of p-
glycoprotein in’in Vitro evaluations. As expected, experimental results of the present invention in
telemeterized dogs using a combination of Compound A and i shonntbattheRamd
concentri&tions of Co ﬁgﬁ‘ﬁoeﬁ?ﬁ%gbeﬁ Wi Fﬁﬁaﬁ{%g‘?moent V\%rsé;%%oqt two times higher than those on
single treatmefikie WeverisSonpainideAnidnstidamyemtie therapersicall bRIES tiye ssnpentdin
coadministration with yerapamil, providing eyid that & LRk A Ragk b salabursfc yeisa
blood pressure redud] ig?ﬁPShPEﬁa eeg?gp?gr%rﬁ.c%’ee@gmgpmﬁo. ek, _ Igu )
thrombin inhibitors, thrombolytic agents, anti-arrhythmic agents, blood pressure lowering

agents, cholesterol, and triglyceride lowering agents.

20 In some embodiments of the above first to fourth groups of embodiments, the
condition is selected from the group consisting of: acute coronary syndrome, myocardial
infarction, unstable angina, refractory angina, occlusive coronary thrombus occurming
post-thrombolytic therapy or post-coronary angioplasty, a thromboticaﬂy mediated
cerebrovascular syndrome, embolic stroke, thrombotic stroke, transient ischemic attacks,

25  venous thrombosis, deep venous thrombosis, pulmonary embolus, coagulopathy,
disseminated intravascular coagulation, thrombotic thrombocytopenic purpura,

thromboangiitis obliterans, thrombotic disease associated with heparin-induced
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Accordingly, it is contemplated that the method of treatment using a combination of Compound A and
another therapeutic agent will not produce undesired drug-drug interaction or other additional side
effects over the agents alone. It is further contemplated io that the combination can offer an efficacy or
safety advantage over the agents alone and/or produces a synergic effect. Synergism can be in terms
of increased antithrombotic efficacy, improved safety profile, or other beneficial effect of the
combination as compared with the individual agent. It occurs when the therapeutic effect of the
compounds when administered in combination is greater than the additive effect of the 15compounds

when adminigieser slonsaiA SiRgibageBbrip Besibascaseciited vith pauticalijozéativentimunt of the

agents in the combination therapy may be lower than the effective or %E imal ar%ount n edﬁd when the

agents are usapmbatic PMRISAHERDBTRFHSH I HIR  ACHRELRH A I AR A PRSP SRE G Es of an

agent, thus leRehieNTPHANEH S MR PP R sTHuiR dBeiesmbination preferably allows one of the
therapeutic agents to be used 20at a sub-therapeutic dosage. In one embodiment, the combination

allpws both therapeutic agents to,be used at sub-therapeutic.d e WQ nd the other *
therapeutic agent maye8 Y HRARATSA “t?/%egg%ﬁ@gﬁ%‘ﬁrﬁgofﬁﬁc%?%g%%%s|t| ns. @gy may be
administgred @nihesR0E te Rewasg énttiadilain any order. Preferably, when administered
sequentially, the two agents are administered 25sufficiently closely in time so that the desired
therapeutic effect can be provided. Compound A and the gtherdherapeutic agent may also be
formulated into a single pharmaceutical comgositionOCo/rlp\%p%d A and two other therapeutic agents
may also be administered at the same time 0rg #allyNn any order. Preferably, when administered
sequentially, the three agents are administeredssffigiently closely in time so that the desired
therapeutic effect can be provided. They may also hg.fo Iated into a single pharmaceutical
composition or any two of them may be formulatedinto ngle pharmaceutical composition. IV.
Composition and Dosage 5The present invention furtherfrofdes a novel composition comprising
Compound A or a pharmaceutically acceptable salt thereof,.ghother, therapeutic agent, and a

. pharmaceutically acceptable carrier. The pharmaceutical compositions of the invention can be
manufactureciycmbas b chemigadnams the G-such as conventional granulating, mixing, dissolving,
io encapsulatipg, ARz AN RIMERHYINEhBRIPRESBEn AR P et Horpmbesiidi-(Rahloeo(2-
produced in various forms, including granules, precipitates, or parii(%ylates, poyvqeﬁ, '{nclg&inaqlfreeze
dried, rotary d?}gdiﬁmilﬁfh?’@ﬂﬁéepﬁwg%‘igf%%%ﬂglﬁé\%ﬁ@r@f Biaes: AR SR E SHiET
supposit%riesaim%;%na HrionRsintldim auspepsionadcenibtipnrisaheetstions may optionally
contain stabilizers, pH modifiers, surfactants, bioavailability is modifiers and combinations of these.
Pharmaceutical comppsitifs:ioay Sedanbpaiatas, it sespensionsies sglbeionacesingla sterile liquid,
such as oil, water, alcohol, and combinations thereof. Pharmaceutically suitable surfactants,
suspending a§eRROSHEM EREIDIRI™ gents, may be added for oral or parenteral administration.

Suspensions may inglyde-pjls.[ fdigheais/heaitid)iminomethyl Jphenyl} carbonylamino)-5-
methoxyphenyl]-N-(5-chloro(2-pyridyl))carboxamide, or a pharmaceutically acceptable

15 salt thereof;
(2) an antiplatelet agent;

and a pharmaceutically acceptable carrier.

In some embodiments of the fifth group, the antiplatelet agent is a GP 1Ib/IlIa

receptor antagonist.

20 In éome embodiments of the fifth group, the antiplatelet agent is a P2Y,; receptor

antagonist.

In ;ome embodiments of the fifth group, the antiplatelet agentis a

phosphodiesterase 11T inhibitor.
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200il, sesame oil, cottonseed oil, corn oil and olive oil. Suspension preparation may also contain esters
of fatty acids, such as ethyl oleate, isopropyl myristate, fatty acid glycerides and acetylated fatty acid
glycerides. Suspension formulations may include alcohols, such as ethanol, isopropyl alcohol,
hexadecyl alcohol, glycerol and propylene glycol. Ethers, such as poly(ethyleneglycol), petroleum
hydrocarbons, such as mineral oil and petrolatum, 25 and water may also be used in suspension
formulations. The compositions of this invention are formulated for pharmaceutical administration
to a mammal, preferably a human being. Such pharmaceutical compositions of the invention may be
administered orally, BesemeeaBodipaninekiss ihgrompithagniintaialet ?ﬁéﬁﬂ?aﬁi}ﬁ *$8Ginally or
via an implany;,gtﬁg§g;}{3{5i£5p_e term "parenteral” as used herein includes subcutaneous, intravenous,
intramuscular,”infra-articular, intra-synovial, intrastemal, intrathecal, intrahepatic, intralesional and

intracranial injection or infusion teghnique rgf ably, the,compositions are admjnistered orally,or
Sintravenously. The RAMIEEBROGMRR ?rﬂ?e‘gﬁ %E&B@’ g%%@%%% ées?ers}i?&%r-%é%i%é?fgs 5%?855%129,
long-acting, si.&@jﬂﬁcj;ﬁgggﬁiﬁg. Still further, compounds can be administered in a local rather than
systemic means, such as administration (e.g., injection) as a sustained release formulation. Sterile
injectable forms of t?ﬁ compositions of this.invention m r leaginaissskspension.
These su%pensions af’;?%'gp ?&hﬁ)ﬁﬁa (=§_:8t<'s§1<(:)cortti(i?t?gﬁ gog{gc h%?ﬁggﬁ%@rﬁrﬁ%ﬁagr%{gng su{'iiltable
dispersing or wedting agegtmand suspending agents. The sterile injectable preparation may also be a
sterile injectable solution or suspension in a nhon-toxic parenterally acceptable diluent or solvent, for
example as a soluticg) i &5 AU AREAITh ARG E AR BIAL e SRR SOh(arER aluay die
employed are water, Inger's solution and isotonic sodium chloride solution. In addition, sterile,
fixed oils are paeletiionally employed as a solvent or suspending medium. For this purpose, any
bland fixed oil may be employed including synthetic mono- or di-glycerides. Fatty acids, such as oleic
acid and its glyceridgfleriyativesarmenalot ihdIarepaian afipierkbigtntssardeni fabm the
pharmaceutically-acceptable oils, such as olive oil or, castor oil, espe?ia ly in their 205%}_/&(?? ethylated

versions1oThegeoui sonsifsing of hsisinibneniSbatids, dsntiham 365y SHSHIS REAoF Yor

dispersant, sych, as parhpmeiy! elbirag.oprisulaeldiapoaacmaBe R g vhin) BCHIC0BURNlY used in
the formulation of pharmaceutically acceptable dosage forms incluging em%sion d susg?ggg)éws
L

Other commoififraban, silrsesakishamslBmegERnte, WpAtLokan SRSTE TR A5EHE

bioavailability ghnaneeLs which 25 are commonly used in the manufacture of pharmaceutically
acceptable solid, liquid, or other dosage forms may also be used for the purposes of formulation.

Compounds may be formulated for, parenteral administration by injecti S Injection or
cantinuous infusion. k’ﬁﬂﬁ’ﬁl&é’é’é{ t?o‘?‘éﬂ}&?f%}ﬁ P b'éﬂfnygh‘égé%%%%%ﬁ %Sﬁl}ﬁ oslfiea éc'ontainers.
The pharmaceutical compositions of this invention may be in any orally acceptable dosage form, -
includingcapsules, tablaimeeubodissuspefitioffibrarouniche amiplatielstazsntdp ePiSPFAl use,

carriers that are commonly used include lactose and corn starch. Lubricating agents, such as

magnesium stearateyare also ynical Adsisnfeatsa wanswafolopiovisaydl shilaniscinglurle lactose

and dried cornstarch. When aqueous suspensions are required for oral use, the active ingredient is
combined witlr@mpisifgagemiiiggending ‘

(1) [2-({4-[(dimetbylamino)iminomethyl]phenyl} cafbonylam ino)-5-
methoxyphenyl]-N-(5-chloro(2-pyridy!))carboxamide, or a éhannaceutically acceptable
20  salt thereof;
(2) an anticoagulant agent,

and a pharmaceutically acceptable carrier.

In some embodiments of the sixth group, the anticoagulmt agent is selected from
the group consisting of specific inhibitors of thrombin, factor IXa, factor Xa, factor Xlla,
25  factor XIa or factor VIla, synthetic pentasaccharide, low molecular weight heparin, anti

tissue factor antibodies and combinations thereof.
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agents. If desired, certain sweetening, flavoring or coloring agents may also be added. Alternatively,
the pharmaceutical compositions of this invention may be in the form of suppositories for rectal
administration. These may be prepared by mixing the toagent with a suitable non-irritating excipient
which is solid at room temperature but liquid at rectal temperature and therefore will melt in the rectum
to release the drug. Such materials include cocoa butter, beeswax and polyethylene glycols. The
pharmaceutical compositions of this invention may also be in a topical form, especially when the
target of treatment includes areas or organs readily accessible by 15topical application, including
diseases of the eyeptheskienBblinéaveasfitiesing jfeap, Buitabiiedapidanfagent atian srgeetablrdily
prepared for each of these areas or organs. Topical application for the lower intestinal tract may be
effected in a }BHEREHAIESRER} formulation (see above) or in a suitable enema formulation.
Topicallytransdermal patches may also be used. For topical applications, the pharmaceutical 20
compositions may b iemsiaieddinesisitahleccinth enoum ntwinintic tagulativegsohip saleatestispanded or
dissolved in one or more carriers arrj)ers for éca 'L}c% admairnigﬁgéi%p ol ??:‘fdﬁ?%?i’!ﬂﬂls 2fghis invention
include, but a{P& ﬁﬁ?‘mﬁf’é’a‘f&?ﬁ]ﬁ PP lﬁ?ﬁéﬂji petrola l’Jm,gW ite petrolatum; propylene glycol,
polyoxyeshylghenssdyeaasetopylene compound, emulsifying wax and water. Alternatively, the
pharmaceutical compositions may be 25 formulated in a suitable lotion or cream containing the active

components suspergled or dissaRITONARE Bl RbaTRESHicallaReRiRiacaKels Bufiable

carriers include mine‘rlaflo&, sorbitan monostearate, polysorbate 60, cetyl esters, wax, cetyl alcohol, 2-

octyldodecarshk pengpytaisistiogaffondaparinuxr-damnamida fBUSPAHS drlignmEsettal compositions |

may be formula{.%d as mi gniza&al suspensions in isotonic, pH adjusted sterile saline, or, preferably, as
. . ur{ ctlonﬁte eg ., ) . . . .

solutions in isotonic, pH adjusted sterile saline, either with or without a preservative, such as

benzylalkonium chloride. Alternatively, for ophthalmic uses, the pharmaceutical 5compositians may be

formulated in an oinmepmeeabedipensiafuhe sxtrEoyhhh RE6RRET BOHASSELBIFE SR vention

may also be administered by nasal aerosol or inhalation. Such compositions are prepared according to
techniqugs known inghesavesftpiipaautibatiiatentatheriavahtivaypbeyilepamtasaseltiiahs in saline,
employing benzyl alcohol or other suitable preservatives, absorption promoters to enhance
10bioavailabifROSHEELFEBHE SR or other conventional solubilizing or dispersing agents. Any of

the above dosage fomsrppigiEingceiinatiiesyinoinotaahg ptunyileddoemdsrme)ifine experimentation
and within the scope of the invention, A therapeutically effective dose may var i n the
route of admiWW&&%ﬁﬁﬁ?m%é%#é’?&%}é’%%ﬁ%t% i BF] fhe ?r%gﬁ%%%i%gg%%#nu ation

that exhibits g tigadhgpeutic 15index. The therapeutic index is the dose ratio between toxic and
therapeutic effects which can be expressed as the ratio between LD50 and EDS50. The L1350 is the
dose leth&l to 50 % &FIFR BBBUFQRBH%‘&%&%B%O is the dose therapeutically effective in 50 % of the

population. The LD5granslghkateretidatbymioeptihistanderd pharmaceutical procedures in animal cell
cultures or experimental animals. Comination therapies of this invention may

In some embodiments of the seventh group, the anti-inflammatory agent is selected
from the group consisting of non-steroidal anti-inflammatory agents, tumor necrosis factor
antagonists, interleukin 1 receptor antagonists, cyclooxygenase-2 inhibitots and

20  rheumatoid arthritis agents.

In some embodiments of the seventh group, the anti-inflammatory agent is selected
from the group consisting of acetylsalicylic acid, piroxicam, indomethacin, mesalamine,
sulfasalazine, methotrexate, leflunomide, etanercept, infliximab, adalimubab, and
anakinra,

% In some embodiments of the seventh group, the anti-inflammatory agent is

acetylsalicylic acid.
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20be administered in a single daily dose, or may be administered two, three, or four times daily.
Typically, about 0.5 to 500 mg of Compound A or a salt or mixture of salts of Compound A is
compounded with a physiologically acceptable vehicle, carrier, excipient, binder, preservative,
stabilizer, dye, flavor etc., as called for by accepted pharmaceutical 25 practice. When Compound A
and the co-administrating agent are formulated into a single pharmaceutical composition, about 0.5 to
500 mg of the co-administering agent is added to the above composition. The amount of the active
ingredient(s) in these compositions is such that a suitable dosage in the range indicated below is
obtained. It is contekmpiaeaghth areuy oLambedimenss s mEmPRRrPHdes srRbHas YA hpies will
range from akegﬁmtp%ﬂg&nrﬂ%@r@ bout 1000 mg/kg, preferably from about 0.01 mg/kg to about 2.0
mg/kg, and more preferably from about 0.1 mg/kg to about %{Eﬂ,-)’*mb?/k , and even_more preferably from

about 0.4 mg/kg to dbblR-{{4-Hfdimgtintamirsinipemeatyip ¥leeARound A in the
Combinati0nS&%ﬂﬂ&!&&,ﬁ}ﬂs}zﬂﬁ-@%h%ro(z@ﬁd%ﬁﬁé%%ﬁéﬁhﬁ%}ei ﬁﬁﬁfﬁﬁ%ﬂﬁc@?ﬁiﬁlﬁﬂﬁ:ﬁes

alone are known to Or can be obtained by those skilled in the art. It is contemplate
of these agerf@ith@raised in combination with Compound A will not exceed the maximum dosages of

the individual agentizfgqjﬁ;@@bﬁ,egggrgqﬁgﬁ%é@gggtgombination therapies are less than the io
0s

maximum dosages and more preferablil,athe ages in the combination therapies are sub-therapeutic
dosages. It is conterppizaddrarapeRutte S s ¥fd A or the other therapeutic agents may be
adjusted to reflect the synergism of the combination therapies, which can be determined by one skilled

in the art based on the Jaiatien RIEMCeCheBiMH Biowsdiicbidodipeagerddumeriaserbedsabove,

pharmaceutically acceptable excipients and carriers and enerally known to those

¢ f
skilled in the éﬂ%‘ﬁﬁeﬁﬁ%ﬁﬁ@é‘b‘%%‘éﬂ%ﬁ“?%@ﬁ&u%@eﬁﬁfgég%ﬁg ARt H8sage and

- treatmen} regingRO itbiRAslisHisRatiaT velegrnont poairta amliedichinacianneltslivliag.the activity
of the specific compound employed in the combination, the age, 20body weight, general health, sex

and diet, renal and hepatic function of the patient, .and the time inistcati f tion,
combination with ot S&ma&ﬁa hen So??%&t%%%ﬁf&%i@grg %%%ﬁé%g%a%é%w g\%gr%{%f the
particular diseasgphsilg treated. The amount of active ingredients will also depend upon the

therapeutic agent combined with ~ Compound A. 25 V.Kit of Parts The invention further provides a
novel kit or package ] g kit Qf HaRIEREYr the eighth group, the blood pressure lowering agent is

diltiazem.

15 In some embodiments of the eighth group, the blood pressure lowering agent is

amiodarone.

In some embodiments of the eighth group, the blood pressure lowering agent is

metoprolol.

In some embodiments of the eighth group, the blood pressure lowering agent is

20 carvedilol.

In some embodiments of the fifth to eighth groups of embodiments, at least one of

the therapeutic agents is present in a sub-therapeutic dosage.

In some embodiments of the fifth to eighth groups of embodiments, both of the

therapeutic agents are present in sub-therapeutic dosages.
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"invention comprises: (a) a first container containing Compound A or pharmaceutically acceptable salt
forms thereof; and (b) a second container containing another therapeutic agent. In some
embodiments, the kit further contains (c) a package insert stating that the two pharmaceutical agents
can be used together for the treatment of a condition characterized by undesired thrombosis. In some
other embodiment, the kit also comprises a third.container containing a third therapeutic agent and
may further comprise a package insert stating that the three pharmaceutical agents can be used in
combination to treat a condition characterized by undesired thrombosis. The first, second and/or
third container may e saiaeté@biatiniaitsiaSthesfifihge dighth brgipsrodieynbtiimentsaier used in the
manufacture, ?ltorage, or djstribution cif afﬁpa{:%qﬁ%{tical product. The package insert can be a label,
tag, marker, SPATBRREIGRAHYRFEERERIR ETHOL IS Reating to the pharmaceutical composition of the kit.
The informatiggairaeitsawihufitatyhetgtipiraind ticasbtny legita)ofnagboxyphoupthiNg Hhehbanebin
which the pharmgceutical compgpsitign is to be so{g, such as the United States Food and-Drug
Administratiof? é'w% R AT er?r?s%artt%p%%cifically recites the indications for which the
pharmaceutical composition has been approved. The package insert may be 15 made of any material
on whichsa person chnserael énfbodiaioriscofitarfefiltite eightr grerpoaf FrdReEBRAtT&package insert is
a printable m%%iaxl), %ngp @aspangr §’qggssive-backed paper, cardboard, foil, or plastic, and the like, on
which the desifedrintormation g‘ en printed or applied. VI.Examples 20Unless stated otherwise,
the abbreviations usét) thtimrgbentichganpsciictasbffomashpreansiphatielgt resnisn g8 @M= acetonitrile
ag. = aqueous_Mg,= arginin =aspiriniid =.twi ity Cl=.Confi =
centimeter Déﬁg—g lcﬁ?:% %%%e@%ﬁéﬁﬁgi’?%%ﬁgggﬁa%% %é%?%gﬁ?gg‘g%% Tﬁboéﬁslene glycol
tetraacetic acjotessure bmevalgnigents, cholesterol or triglyceride lowering agents.

10 _ In a ninth group of embodiments, the invention provides a kit comprising:

(1) a first container, wherein said container contains [2-({4-
[(dimethylamino)iminomethyi]phenyl}carbouylamino)-S-methoxyphenyi]—N-(5~chloro(2-
pyridyl))carboxamide, or a pharmaceutically accepfab}e salt thereof; and

(2) a second container, wherein said container contains another therapeutic agent

15 selected from the group consisting of antiplatelet agents, anticoagulant agents, and anti-

inflammatory agents.

In some embodiments of the ninth group of embodiments, the invention provides a
kit further comprising:
(3) a package insert stating that the two therapeutic agents can be used together.

20 - In some embodiments of the ninth group, the pharmaceutically acceptable salt of
[2-({4-[(dimethylamino)iminomethyl]pheny!} carbonylamino)-5 -methoxyphenyl]-N-(5-
chloro(2-pyridyl))carboxamide is the maleate salt.

In some embodiments of the ninth group, at least one of the therapeutic agents is

present in a sub-therapeutic dosage.

25 In some embodiments of the ninth group, both of the therapeutic agents are present

in sub-therapeutic dosages.
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EtOH = ethanql g =gram Gly = glycine HexLi = hexyl lithium HNMe2 = Dimethylamine HPLC = high
p_erformance liquid chromatography HPLC = high performance liquid chromatography hr = hour kg =
kllogram L = liter !_OD = limit of detection M = molar Me = methyl Me0 = methoxy MeOH = methanol
mg = milligram min = Minute(s) mL = milliliter mm = millimeter mmHg*min = (Millimeter Mercury)x(min)
N = normal nM = nanomolar nm = nanometer NMR = nuclear magnetic resonance pg = picogram Pro

= proline rpm = revolutions per minute = per second Std. = standard THF = tetrahydrofuran THF =
tetrahydrofuran

10

15

20

25

III. Combination Therapy

The present invention provides methods of treating a condition in a mammal
characterized by undesired thrombosis using a combination of Compound A with another

therapeutic agent.

A combination of Compound A with an antiplatelet agent, eptifibatide, at
concentrations which individually do not produce significant inhibition of thrombosis
under the experimental conditions, has been shown to have substantially enhanced
antithrombotic activity in flow based assay systems (Example 4). Animal experiments in
rats showed a more than additive antithrombotic activity when a combination of
Compound A and an antiplatelet agent, such as clopidogrel or aspirin, at sub-therapeutic

doses was used (see Example 5 and Examples 11 and 12).

Example 5 shows the synergism between Compound A and clopidogrel, an
antagonist of the platelet P2Y; receptor in inhibition of rat arterial thrombosis. Example
13 corroborates the antithrombotic effect of factor Xa and P2Y; dual inhibition by
showing that a si gnificantly lower plasma concentration of Compound A was able to
produce a significant delay in thrombosis formation and occlusion times in mice with
deficient P2Y ) expression on platelet as compared to the plasma concentration of

Compound A needed to produce similar levels of delay in wild-type mice.

It is also contemplated that a combination of Compound A and an injectable
anticoagulant agent will provide supeﬁpr safety profile for a given level of
anticoagulation, leading to improved clinical results. Existing data show that a
combination of an antiplatelet agent with an anticoagulant agent (¢.g. combination of a GP
ITb/111a antagonist with unfractionated heparin or a GP I1b/I11a antagonist with specific
thrombin inhibitor bivalirudin) leads to unacceptable levels of bleeding in treated patients.
(Stone, GW, et al, Bivalirudin in Patients with Acute Coronary Syndromes Undergoing
Percutaneous Coronary Intervention: A Subgroup Analysis from the Acute Catheterization
and Urgent Intervention Triage Strategy (ACUITY) Trial, Lancet, 2007, 369(9565):907-

19.) A dose ranging trial of the low molecular weight heparin enoxaparin in patients with
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U = unit jig = microgram 1.1M = micromolar Example 1 Preparation of Compound A Scheme 1
Compound A Step 1: 5-Methoxy-2-nitrobenzoic acid (1) (25.0 kg, 1.0 eq), 2-amino-5-chloropyridine
(2) (16.3 kg, 1.0 eq), and acetonitrile (87.5 kg, 3.5 parts) were charged to a 380 L GLMS reactor. The
reaction mixture was adjusted to 22 C (19 to 25 C) and anhydrous pyridine (30.0 kg, 3.0 eq) was
added. The pump and lines were rinsed forward with acetonitrile (22.5 kg, 0.9 parts), and the reactor
contents were adjusted to a temperature of 19-22 C. Phosphorous oxychloride (23.3 kg, 1.20 eq) was
charged to the contents of the reactor via a metering pump, while maintaining a temperature of 25 C

(22;28 C). Theyowusialgyfarapoarrpinaseddraafatntbhvar ais desssafithe nsicogrlant JBYED), while
keeping the (PSSR AR SRS Indhiadsaci o MtUBUIETANIS WIRS: Sroriige 0 &

clear solution after the addition o out 1/3 of the'POC13. At the end of the addition, it became turbid.

After comple(Pastditiogingd rishofiFinmisparinferd instahteasngisacReslsp ETRM dd A+ hBeat which time
HPLC ana'yﬂ%},conﬁgi&gg é@%ﬁg%a?ﬁmmn?&i@@f P14 HD WhT GRRIGH RIS £ 4h2-88IC) and

drinking water arts) was charged slowly while keeping reaction temperature between
12 and 30 C.Cirdindad89f,Ba(lréavdSHandthested B2ELIeR0 WRS 9t FHAFAGRY! ca. 5 hrs
until exotherm ceased. Formation of a slurry was visually confirmed and the contents of the reactor

were filtered onto a T Contist) @éﬁﬁﬁ)ﬁ&‘i@&i‘ﬂﬂ&‘ﬂ@éﬁrs@m T Eakeacioiddrung AnddiBkmeaad 5
washed forward onto the pressure nutsche with two portions of drinking, water (62&%9%% rEarts

each). The fidreghday hipia Bhnse Bitriaknio 3rimdomired Qyi6rh Sl 0f TnaRrioR:

maximum te?&%&&‘ﬁ%@&@'&&% RALB ipiheaheyariackaihafSaCicdties a0 hizhisl B0 mgassw9D
analysis indicated a solvent content of 0.72%. The dry product (3) was discharged (34.4 kg) with

88.2% yield aftegive TopaneptRayeneusthymposmbohceyenth ighas SBPIAEANS: °Eompound 3 (33
kg, 1.0 gg). 5 %?19 HAHR CALER DR fiHsEb S5 R3ka pRidhpa EhbaKks dichisaneatttene e iv kgnit 7.5
parts) were c% rged. Agitation was started and reactor contents were adjusted (19.1q %5 Q).
The reactor wiaseeé Ssurpeungit ean Q@fﬁ@ﬁﬁrgggmfﬁé%%?oﬁ Qe &me%ﬁgg% 25 28

C (25-31 C). HygiogeRatigmAliR eARI N SOOI ¢S THeathA foRRabusdeitead ORI fIca® K425 to 31
C; maximum 31 C) until the reaction was complete bg] HPLC. After 18.5%5}, thE reaction was deemed
. 0).

complete aftdnbintrirytermerdappkeied W4t mata Ve FRRUSEEAACHRE reactor
were CirCU'at%M)mgik 20T ieNRL 0SB PRV r3rebBike welkier epalitivpeskuyii2 (EXGriple 6)
e

dichloromethane) prepared in an 8" sparkler filter to remave the I&Ilnu catalé}(st. ]’Ee r.e%(cg?r and

celite bed wef@ i G, et al, Abstract # P-T-652, XX1st Congres ocié |
Thrombosis and Haemostasis, Geneva, July, 2007). In addition, data from the trial show a

the Internationa
wider safety margin than is available with current anticoagulant agents. Recent data
evaluating bleeding time in monkeys show that therapeutic levels of Compound A (plasma
concentrations between 5 to 25 ng/mL) did not cause extension of bleeding (see Example

20 7): Thus, it is contemplated that the novel combination of Compound A with an existing
antiplatelet agent inhibits thrombus formation with a wider safety margin. Further, in ‘
situations where bridging therapy is necessary for a patient receiving parenteral
anticoagulant agent to switch to an oral anticoagulant agent for chronic dosing, Compound
A is considered a potential bridging oral anticoagulant agent to be used in combination

25  with low molecular weight heparin or pentasaccharide.

It is further contemplated that a combination of Compound A and a standard anti-
inflammatory agent provides superior efficacy profile for reduction in levels of circulating
cytokines, which can lead to improved therapeutic responses in diseases such as

atherosclerosis which are known to be mediated by inflammatory stimuli. Oral
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forward with two portions of dichloromethane (83 kg, 2.5 parts each). The filtrate was transferred to
and concentrated in a 570 L GLMS reactor under an atmospheric pressure to ca. 132 L (4 parts
volume). Ethanol (69 kg, 2.1 parts) was charged and concentration 5 continued under atmospheric
pressure to ca. 99 L (3 parts volume). In-process NMR indicated that the dichloromethane content was
39 %. Ethanol (69 kg, 2.1 parts) was charged again and concentration continued again to ca. 99 L (3
parts volume). In-process NMR indicated that the dichloromethane content was 5 %. The reaction
mixture was then adjusted to 3 C (0 to 6 C), agitated for ca. 1 hr, and the resulting slurry filtered onto a

to jacketed pestisorgwanieRuchsdxaraImarcrhcablred e UEIRRP AP BRIKHS A forward
with cold (3 G (R SIARPhARYhe FoRaRR e TSI Ga AR, 6 ko) was dried under vacuum

at 40-50 C with a maximum temperature of water bath (to heat dryer jacket) of 50 C. LOD analysis
after 12.5 his indicated solvent content was_at 0.1%. The dry product (4) was g%hﬁ%e[gééadf kg) in
89.5 % yield. HPLC ¥hasReengeparietsipatiEAintadanan AP 68395 381EYY Toa

780 L Hastellgy#agrtate Waa i aidfshdd ayanaban@a Ao (HeASY 4init2 Xgetlal, BghreargisiitiF (92 kg,
3.5 parts). Reactor contents were agitated at 22 C (19 to 25 C) u tﬁﬁ%p@th@ solicﬁ) fﬁacfssrglved. The
resulting SolutRsiciios 9&%@%‘6%05%@%%\?&%%@% r WS P TSRV RE R THF
(26 kg, | part)oQmReHIH AR dhKSigh il T30, RgodSNearis) el Syfidisal (205 kg, 0.4 eq) were

charged to a clean reactor. The pump and lines were rinsed forward with THF (34 kg, 1.3 parts). Via a
metering pumi® 2811202 A ZmenrSRidPe hoggi6a 38%958@‘58%8%% eeafg%}f’]ﬂgﬁméggme

femperalre k.3 CjaphB RAJOMERE] SRl acddbiighgl e eulingpstolcolored slurry

was agitated at 22 C (19 to 25 C) for.ca 2 hrs. In-process HPLC, taken after 2 hrs showed a compound

4 content of CORIPUREHARS QGHFIREJR WS 783 CHEHO YIRS WRRAISRARS it d ST B S S ¥ sure nutsche -

fitted withy filteg £igthe 1@ P astfatiitmAC IS iR el sile waresiisedfvitaibt feet@orions of ethanol
(ca. 15 kg each). The wet filter cake was dischar%eéj (65.4 kg) %n aniferred ba Q%the reactor for

slurry wash inembRaIg SlyeRproron el Premstey 1 embeasts) 19 ¥HETI &6F &Hired onto

the pressure pyischieans: HBRACtqh MR tinesiang deiiisraridie wiingtrivithdauctipastions of
ethanol (ca. 15 kg each) and two partions of THF (ca. 15 kg each). The wet filter.cake w %‘%ri d under

vacuum with RFREEMAFIEMpardie Bros A BLes Bh @F@é‘&?&ﬁ%\%&&)‘% "After

14.5 hrs of drying dr5aB1VasHnkdedpessiatbmaariafions ol d sdewiend dbthtdigivelB1.8 kg of
compound 6, which was dried under vacuum for anlo er 10.%ﬁrs.ALOD after d%iné%dwasdls %, and
the prodifet wEENfSOhaFete YR &S i EaGiPRIaY S ARREAGH Ib S IE BGE 100 %
purity. toStep giflamriafley¥calVARRURHCH(¢aog, of. BndgthitidliHEllg.67 kg, 10.3 parts) was prepared
and adjusted to <10 C. Lithium dimethyl amide was prepared as follows: hexyllithium (2.3 N/hexane,

2.45 L, 5.5 eq.) was added to dimethylamjne solutiog (2 NATHE, 2. ).maiptaining <10 C. The
lithium dimethyl amiﬁ’%‘fﬁﬁ%n wEe @%‘é%%a“ i?logltI Pﬁéb#é%@%ﬁ%%ﬁf%%h@%ﬁ%@%ﬁ% %9keeping the

pot temperatusgroifreitt Effttencthetiotymtiopeddveasnmw el eyt tkins-rrisssed fm blogdelonfirmed
that the amount of compound 6 S5 'Od%' '%SB{J@ L g%lég (‘,S)'Lé\l Sr(?s%ng[r?ovﬂae]nbgﬁfmcy £9.)
fiede Brosd 5 Aghe *

and Na2CO3 ?Eg'ﬁ ﬁ',vf. ‘E%?f%w . ionized water g, 14.51 parts) was prepared, and
above reactionvasixtide weasltah ffemed pritrted glonots aitniddataiditions) suppc:sTiea pf.

ipitated out and th [ti \ diust ' T '
Ftorecl and 18 FASEYE) (el ERROOR Lo A S S BB i e B
was filtered offhginycvsahase tibnlismtienol Glverpownt i sethfantirfanmigtors agents tsiheolute
e e SPach i R A el SRR AR A Bkt GeRan iRel e amebiained

in 458 g (73% Xamp
among the principal mediators of inflammation.

25 It is further contemplated that in patients being treated for atrial fibriliation, blood
pressure lowering drugs such? as beta blockers or calcium channel blockers and Compound
A may be used concomitantly. Drugs like verapamil are known inhibitors of p-
glycoprotein function. Comﬁound A has been identified to be a substrate of p-

glycoprotein in in vitro evaluations. As expected, experimental results of the present
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Thrombin Generation Inhibition Assay In this method, human plasma samples containing the peptide
gly-pro-arg-pro (Pefabloc FG, Centerchem) as an anticlotting agent, were treated with tissue factor
(Innovin, Dade Behring) to initiate the generation of thrombin. After 10 min, the reaction was stopped
by addition of EGTA. A chromogenic peptide substrate (Spectrozyme TH, American Diagnostica)
specific for thrombin was added to measure the activity of thrombin generated during the tissue factor
treatment period. After allowing the substrate cleavage reaction to proceed for 2 min, the samples
were quenched with glacial acetic 5 acid. The plasma samples were analyzed in triplicate in a 96-well

plate format;sventioh $R AR eeRRINiogsNAMEch pRitbiapiear ¢fl Compovitd o adhasrtpatrdi dioempound
A were assayed in quadruplicate on each plate. The cantrol, samples were used to establish plate
acceptance é%ﬁ&.%ﬁ%@ﬁ&ﬁﬁ%“%’é’aﬁ g %@M%&Hﬂ%ﬁﬁ‘g& %‘{%6@ AR ST Yo neration
(% Inhibitionyyyascal pNGAEnhabs o singt atedfibentn HAE0E) Oy takoiidig aqueliney

Inhibition = (1-A405/Baseline) X 100. The Baseline, in the equatian was the mean aglsorbagce at 405
nm producedSynsasnses hklnad ﬁ?ﬁ?'ﬁ’ﬁé&?ﬁ%%?%ﬁﬁgﬁﬁar}b\% & %SBW?&%];R{ Y RHREOATEY) for

both  gontrglRadAidtAd SRMBIEE AR ke dSHitEatbiosthifegare rrdasiinigtinuetuss were
15reported as a percentage there is no lower limit of quantitation in this assay. Figure-1 shows the %
inhibition of tﬁ@?ﬂiﬁ*geﬁ?@r@ﬁéﬁ‘%é%ed by human plasma samples from healthy volunteers who
were administered single ascending doses of Compound A. Figure 2 shows the % inhibition of

thrombin generatiompeeediagtibit inicoatemiplated Smmhtem&'dmﬂhﬁmmmmmémgwbmmon _
S A PR A R RV G aagei g
Anti-Factor XatkintibasmptherTai iidhidside xffg@mﬁ#etahawytwabmjabti;cﬁr&mr@wmp&tﬁdl kit
e G T TP VS & R
produces a synergic effect. Synergism can be in terms of increased antithrombotic
efficacy, improved safety profile, or other beneficial effect of the combination as
compared with the individual agent. It occurs when the therapeutic effect of the
compounds when administered in combination is greater than Ithe additive effect of the
15  compounds when administered alone as a single agent. In such a case, the thegapeuticaily
effective amount of the agents in the combination therapy may be lower than the effective
or optimal amount needed when the agents are used alone. It is contemplated that lower
dosages will minimize potential side effects of an agent, thus lead to improved safety
profile. Thus, the combination preferably allows one of the therapeutic agents to be used
20  at a sub-therapeutic dosage. In one embodiment, the combination allows both ;herapeutic

agents to be used at sub-therapeutic dosages.

Compound A and the other therapeutic agent may be formulated into two separate
pharmaceutical compositions. They may be administered at the same time or sequentially
in any order. Preferably, when administered sequentially, the two agents are administered

25 sufficiently closely in time so that the desired therapeutic effect can be provided.
Compound A and the other therapeutic agent may aiso be formulated into a singlc
pharmaceutical composition. Compound A and two other therapeutic agents may also be
administered at the same time or sequentially in any order. Preferably, when administered

sequentially, the three agents are administered sufficiently closely in time so that the
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the manufacture's instruction using pooled platelets poor plasma. All samples and standards were
assayed in duplicate. The limit of quantitation was 0.05 U/mL and results below 0.05 U/mL were
reported as below the limit of quantitation. The upper limit of measurement for the plate assay was 1.0
U/mL and samples with anti-factor Xa units io higher than 1.0 U/mL were re-assayed after dilution. The
coefficient of variation (CV) for both standards and clinical samples were 10 %. Figure 3 shows the
anti-factor Xa units generated by plasma samples from healthy volunteers who were administered
multiple ascending doses of Compound A. Example 4 15Combination of Compound A and Eptifibatide,
a GP lIblffla Aetagdnisirhpaneiiraffas carhe pealided pEréysinayciisoizcforrandacal irmd asiriglerder to

measure if anticoagulation, of blood by Compound as capable.of providing, additional antithrombotic
ity over A THF RS SMEOHOn CLBRLES TN BrARCRs S e S A e P 11011
antagonist. Gapiltaseavielecompiedtiaiih a mixture of collagen 20and tissue factor and human whole

blood containing fluorescently labeled fibrinogen (Alexa 546 labeled fibrinogen) was perfused over the

coated su.rfai%fat a éh ar rsa&rleogf %‘?‘ﬁ% 8@; er the perfusion, the thrombotic activity was quantified by

e

measurement of labefed Hbrin pro as a result of fibrinogen cleavage during the activation of
platelets and the blood coagulation system. For this series of experiments in five healthy human
25volunteers, blood TaPHsEshiByBioR fisthriarevades fanee] GAANDITON CBHRDSRELC THRYBSE of

eptifibatide coigspppsis g bisdiRs IR SIaRNHRR RIRRGHRY ReFaRauticasenEamlations of the

GPITb/Ifla inhibitor. _Table 1 shows the dose responsive inhibition of thrombosis by Compound A
and eptifibatiﬁb@%m?@?m%ﬂm&bléééﬂ?@iantagonist, upon perfusion of whole human blood over a
collagen and tissue factor coated surface. Quantitation of fluorescently labeled fibrinogen/fibrin is

shown for five bloodgRHsmPAG RNV d e apesiitbacaecnimiianfatifedbyiplatelet agent
is not sufficient to inhibit thrombosis under the assay conditifﬁns. However, ex viv%.ad ition of the
factor Xa inTDGREB B EAE N SFADFIEE S A ST TR BA B RRR ok Pr B SIS bR rsive

manner,d hugRdpyaisiatiapphiRmpouneniu RS f0 Pesvesan] sneshgadibersiuBomnifssitivasmay
antiplatelet agents is likely to provide addijtionaj, benefits of 10antithrombotic efficja\c%/. Tablg 1
Compound A QHQ@PﬁFQtFBﬁm%S forms, including granules, precipitates, or particulates, powders,

including freeze dried, rotary dried or spray dried powders, amorphous powders, tablets,
capsules, syrup, suppositories, injections, emulsions, elixirs, suspensions or solutions.
Formulations may optionally contain stabilizers, pH modifiers, surfactants, bicavailability

15  modifiers and combinations of these.

Pharmaceuﬁcal compositioﬂs may be prepared as liquid suspensions or solutions
using a sterile liquid, such as oil, water, alcohol, and combinations thereof.
Pharmaceutically sﬁitable surfactants, suspending agents or emulsifying agents, may be
added for oral or parenteral administration. Suspensions may include oils, such as peanut

20 oil, sesame oil, co&pnseed oil, corn oil and olive oil. Suspension preparation may also
contain esters of fatty acids, such as ethyl oleate, isopropyl myristate, fatty acid glycerides
and acetylated fatty acid glycerides. Suspension formulations may include alcohols, such

“as ethanol, isopropy! alcohol, hexadecyl alcohol, glycerol and propylene glycol. Ethers,
such as poly(ethyleneglycol), petroleum hydrocarbons, such as mineral oil and petrolatum,

25  and water may also be used in suspension formulations.

The compositions of this invention are formulated for pharmaceutical
administration to a mammal, preferably a human being. Such pharmaceutical

compositions of the invention may be administered orally, parenterally, by inhalation
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Mean fluorescence Standard Deviation 0 118.0 40.4 10 107.7 51.4 25 85.0 48.4 50 64.5 39.5 75 34.7
22.91 100 33.0 34.7
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spray, topically, rectally, nasally, buccally, vaginally or via an implanted reservoir. The
term “parenteral” as used herein includes subcutaneous, intravenous, intramuscular, intra-
articular, intra-synovial, intrasternal, intrathecal, intrahepatic, intralesional and intracranial
injection or infusion techniques. Preferably, the compositions are administered orally or
intravenously. The formulations of the invention may be designed as short-acting, fast-
releasing, long-acting, sustained-releasing. Still further, compounds can be administered
in a local rather than systemic means, such as administration (e.g., injection) as a sustained

release formulation.

Sterile injectable forms of the compositions of this invention may be aqueous or
oleaginous suspension. These suspensions may be formulated according to techniques
known in the art using suitable dispersing or wetting agents and suspending agents. The
sterile injectable preparation may also be a sterile injectable solution or suspension ina
non-toxic parenterally acceptable diluent or solvent, for example as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that may be employed are water,
Ringer's solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose, any bland
fixed oil may be employed including synthetic mono- or di-glycerides. Fatty acids, such
as oleic acid and its glyceride derivatives are useful in the preparation of injectables, as are
natural pharmaceutically-acceptable oils, such as olive oil or castor oil, especially in their
polyoxyethylated versions. These oil solutions or suspensions may also contain a long-
chain alcohol diluent or dispersant, such as carboxymethyl cellulose or similar dispersing
agents which are commonly used in the formulation of pharmaceutically acceptable
dosage forms including emulsions and suspensions. Other commonly used surfactants,
such as Tweens, Spans and other emulsifying agents or bioavailability enhancers which
are commonly used in the manufacture of pharmaceutically acceptable solid, liquid, or
other dosage forms may also be used for the purposes of formulation. Compounds may be
formulated for parenteral administration by injection such as by bolus injection or
continuous infusion. A unit dosage form for injection may be in aﬁpou}es or in multi-

dose containers.
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Example 5 15Combination of Compound A and Clopidogrel, a P2Y12 Receptor Antagonist The
combination effect of antiplatelet and anticoagulant was investigated in an in vivo model of thrombosis
using a specific antagonist of P2Y12 receptor, clopidogrel, which has been shown to be capable of
inhibiting ADP induced platelet aggregation of both human and rat platelets. This well characterized
animal model (Lockyer and Kambayashi, 20 Demonstration of Flow and Platelet Dependency in a
Ferric Chloride Induced Model of Thrombosis, J. Cardiovasc. Pharmacol. 1999, 33(5):718-25) has
been previously used to test both anticoagulants and antiplatelet a?nentz). In this eﬁ@iment tg[ee ability

of Compound A to risnelipryassetialepmpoFtiaps AEILT MV USMMAY SFIIANE: 2 S

thrombosis inyrat catglid JHaRAISCpPARI B INS! anlisyedigyaisipidogrebl@unpolmthécaszsof
administered by intravenous infusions and clopidogrel was dose rallly 5 for#}ﬁree dags. EX vivo
platelet aggraafiat-fon el by amieny thas pra saRBanty B?ﬁéé'tﬁﬂtaﬁ BHRSR IO P activated

partial thromboplastin,iMes,ARTdY W phearifascarat [agcenet/pialh) iddedoBose (psuin) in all
animals. Table 2 shows that, when administered algne, Compou roduced a dose __.responsive

d
inhibitionsof tifeombisefibdivris inekpds lastosr SR ABS L MR W KERE AARTSHE BRRF HE e ot
occlude d“””&ﬁﬁﬁ@%‘?%@%{m@&v% Bi6R is LoMAGRmptnerubefdapuat cospSdling

inhibition of rat thrombosis (3 out of 10 tested animals did not occlude) was rodwcedﬁelgd%%gtrol

experiments agimisprédissiFRfl oteEtaPICSTRIENB NI I8<Y GPIRTIRAARTREL TN AN

8 required to
produce a 46 % inhibition of ADP induced platelet 15aggregation in platelet rich plasma. This level of

platelet inhibition is aRigMMAIgIRIpIdeRNdotitd eatiginsilibys b fidogrembife coantieimle platelets
at the therapeutic dose in clinical yse (75 ,mq per. day). The.correspondin iphikiti f rat
thrombosis isf8oVA{SHROSEOIRS 85%3%8%%@5&%%&@3%)?%?; s% P{%é?iggé%cgﬁomsﬂeg c{)?flg .
clopidogyg! (0,9dnme{ko). QmxblOfdmoiranifial edepienswhiel isfiotidva sonith tomprysowoetayidl out
of 10 animals did not occlude). Time to occlusion was measured in ani veggg| occlusion.
As shown in PAKEY, %@Bﬁﬁ%ﬁ%ﬂiﬁ&%ﬁﬁ‘ﬁoﬁﬁb%@tlﬁ.@?ﬂ ggﬁld? %If%? %%?@% gt "01 mg/kg, both at

sub-optimal dgsgesisRSukadidcacha%ufbiPiiesvwixahthpohyetsiteé glitcofsl0 animals did not occlude),
demonstrating a greater than additive antithrombotic 25 effect. In addition, in the animals treated with

e ot aco R A e SLARAIRIRY AR NATEIRIGHRRAPRISY 68 Bedtdpaod ARE

induced platelet agg B HAImany altere and 7 % respéctively). This shows a lack of
systemic pertygpatiatiypihemtstasiganbicicofaenicadb dssarety prRres s Rl eeRRTIRle G

demonstrates that the combination.s potenfjal tigr QM oticdherany: thasstharanrutic doses
of each ‘SﬁngIéogggrﬁaﬁﬁgﬁ?bo%dﬂglélé%ﬁiﬁlggﬁﬁsg)rgéa{%ﬁcﬂanges in the markers (33 % and 46 %

respectively). Jiitshithispeagieionmaratibonareiraadily pornbiadifon BB OH NS A EAfCEBEN S und A
possesses a superior activity than each of the single agents alone.

Topical application for the lower intestinal tract may be effected in a rectal
suppository formulation (see above) or in a suitable enema formulation. Topically-
transdermal patches may also be used. For topical applications, the pharmaceutical

20 compositions may be formulated in a suitable ointment containing the active component
suspended or dissolved in one or more carriers. Carriers for topical administration of the
compouhds of this invention include, but are not limited to, mineral oil, liquid petrolatum,
white petrolatum, propylene glycol, polyoxyethylene, polyoxypropylene compound,
emulsifying wax and water. Alternatively, the pharmaceutical compositions may be

25 formulated in a suitable lotion or cream containing the active components suspended or
dissolved in one or more pharmaceutically acceptable carriers. Suitable carriers include
mineral .cil, sorbitan monostearate, polysorbate 60, cetyl esters, wax, cetyl alcohol, 2-

octyldodecanoi, benzyl alcohol and water.
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Table 2 Concgntration of Compound A 0 0.03 AlV1 0.1 nM 0.3 p.M Number of animals 20 10 10 10
Number of animals without occlusion 2 3 6 9 % Did not occlude 10 30 60 90 time to occlusion

10

15

20

25

For ophthalmic use, the pharmaceutical compositions may be formulated as
micronized suspensions in isotonic, pH adjusted sterile saline, or, preferably, as solutions
in isotonic, pH adjusted sterile saline, either with or without a preservative, such as
benzylalkonium chloride. Altematiyely; for ophthalmic uses, the pharmaceutical

compositions may be formulated in an ointment, such as petrolatum.

The pharmaceutical compositions of this invention may also be administered by
nasal aerosol or inhalation. Such compositions are prepared according to techniques
known in the art of pharmaceutical formulation and may be prepared as solutions in saline,
employing benzy! alcohol or other suitable preservatives, absorption promoters to enhance

bioavailability, fluorocarbons and/or other conventional solubilizing or dispersing agents.

Any of the above dosage forms containing effective amounts are within the bounds
of routine experimentation and within the scope of the invention. A therapeutically
effective dose may vary depending upon the route of administration and dosage form. The
preferred combination of the invention is a formulation that exhibits a high therapeutic
index. The therapeutic index is the dose ratio between toxic and therapeutic effects which
can be expressed as the ratio between LDsg and EDsg. The LDsp is the dose lethal to 30 %
of the population and the EDs; is the dose therapeutically effective in 50 % of the
population. The LDsg and EDsp are determined by standard pharmaceutical procedures in
animal cell cultures or experimental animals. Comination therapies of this invention may
be administered in a single daily dose, or may be administered two, three, or four times

daily.

Typically, about 0.5 to 500 mg of Compound A or a salt or mixture of salts of
Compound A is compounded with a physiologically acceptable vehicle, carrier, excipient,
binder, preservative, stabilizer, dye, flavor etc., as called for by accepted pharmaceutical
practice. When Compound A and the co-administrating agent are formulated into a single
pharmaceutical composition, about 0.5 to 500 mg of the cé)-administering agent is added to
the above composition. The amount of the active ingrediqnt(s) in these compositions is

such that a suitable dosage in the range indicated below is obtained.
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29.82 27.07 52.66 35.78 PT ratio 1 1.08 1.19 1.33 % inhibition of platelet aggregation 0-24 0.8 5
Table 3 % Animals that did not occlude Control 10 0.03 i.i.M Compound A

It is contemplated that a typical dosage of Compound A in the combination
therapies will range from about 0.001 mg/kg to about 1000 mg/kg, preferably from about
0.01 mg/kg to about 2.0 mg/kg, and more preferably from about 0.1 mg/kg to about 1.5
mg/kg, and even more preferably from about 0.4 mg/kg to about 1.2 mg/kg. Still more

5  preferably, the dosage of Compound A in the combinations is lower than 0.5 mg/kg.

The dosages of the other therapeutic agents when used alone are known to or can
be obtained by those skilled in the art. It is contemplated that the dosages of these agents
when used in combination with Compound A will not exceed the maximum dosages of the
individual agents, Preferably, the dosages in the combination therapies are less than the

10  maximum dosages and more preferably, the dosages in the combination therapies are sub-
therapeutic dosages. It is contemplated that the dosages of Compound A or the other
therapeutic agents may be adjusted to reflect the synergism of the combination therapies,

- which can be determined by one skilled in the art based on the information provided

: herein.

15 In addition to dosage forms described above, pharmaceutically acceptable
excipients and carriers and dosage forms are generally known to those skilled in the art
" and are included in the invention, It should be understood that a specific dosage and
treatment regimen for any particular patient will depend upon a variety of factors,
including the activity of the specific compound employed in the combination, the age,
20 - body weight, general health, sex and diet, renal and hepatic function of the patient, and the
| time of administration, rate of excretion, combination with other drugs, judgment of the
,- treating physician or veterinarian and severity of the particular disease being treated. The
amount of active ingredients will also dépend upon the therapeutic agent combined with

~ Compound A.
25 V. Kit of Parts

The invention further provides a novel kit or package. The kit of the present
* invention comprises; (a) a first container containing Compound A or pharmaceutically

~ acceptable salt forms thereof; and (b) a second container containing another therapeutic
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30 0.01 mg/kg Clopidogrel 10 Combination treatment 70 Example 6 Efficacy and Safety of
Compound A for Prevention of Venous Thromboembolic 10Events after Total Knee Replacement

In a prospective trial in the US and Canada, 215 patients undergoing total knee replacement (TKR)
were randomized in a 2:2:1 ratio to either Compound A 15 mg or 40 mg oral twice a day or enoxaparin
30 mg subcutaneous twice a day for 10-14 days. The study was blinded to the 15 vs. 40 mg dose, but
not to Compound A vs. Enoxaparin. The 15 primary efficacy endpoint was the incidence of venous
thromboembolism ('VTE) (symptomatic or asymptomatic deep vein thrombosis on a mandatory

unilateral ven n I th

included the ﬁ% n;]@e %‘ 5}'8? gﬁ%@§ﬁ)%‘$¥9ﬂl cgrgsrp]oah‘ﬁzs(;@%gﬁ\g%%ﬁé%ﬁ%? (Faety?ga?@re N
vznodgraﬁJhy Mbqiﬂamymddamm endpoinisivegetba fioicheciebire i intie dondikpendent central
adjudication committee ati re random ed

effect of Conﬁ?@ﬂ"?‘% 70%1 FPPh %g ?%8?%%?515enef'§%n an 89;@%?) %2![%? E\r}g sgﬁgsgﬁgggr%%:jt 5
17hS ﬁatir:ants g&hiéafzr)okgaﬁmn :&fﬁmm?l@adlﬁﬂfehprapsassmgmt Emlasmdﬁmathgmselﬁceamwkagﬂe 4,
which show Compound A was, effecti ting VT LT

R s PR e MR R AT A RSl v

(n=65) Enoxajmidition charactenzed by undesired thrombos:s

The first, second and/or third container may be a bottle, jar, vial, flask, syringe,

tube, bag, or any other container used in the manufacture, storage, or distribution of a
pharmaceutical product. The package insert can be a label, tag, marker, or the like, that

10 recites information relating to the pharmaceutical composition of the kit. The information
recited will usually be determined by the regulatory agency governing the area in which
the pharmaceutical composition is to be sold, such as the United States Food and Drug
Administration. Preferably, the package insert-specificaily recites the indications for
which the pharmaceutical composition has been approved. The package insert may be

15 made of any material on which a person can read information contained therein or thereon.
Preferably, the package insert is a printable material, such as paper, adhesive-backed
paper, cardboard, foil, or plastic, and the like, on which the desired information has been

printed or applied.
VI. Examples

20 Unless stated otherwise, the abbreviations used throughout the specification have

the following meanings:

ACN = acetonitrile
aq. = aqueous
Arg = arginine
ASA = aspirn _
bid = twice daily
Cl = Confidence Interval
cm = centimeter
DCM = dichloromethane
EDTA = ethylenediaminetetraacetic acid
EGTA = ethylene glycol tetraacetic acid
eq. = equivalent
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30mg bid (n=41) VIE % (95% CI) 20 (12-32) 15 (8-27) 10(3-23) Major Bleeds % 0(0-5) 0(0-6) 2.3
(0-13) Clinical significant nonmajor bleeds % 0(0-5) 2.4 (0-11) 4.5 (0-17) 10Example 7 Combination of
Compound A and Low Molecular Weight Heparin Enoxaparin  Injectable heparins are often dose
limited by their bleeding consequences which result in a narrow therapeutic window for treatment
effects. Agents such as enoxaparin have reduced bleeding at doses used for prophylaxis of venous
thromboembolic diseases is (30 mg dosed subcutaneously, 0.4 mg/kg) but produce hemorrhagic side
effects at doses which are used to treat acute coronary syndrome patients (1 mg/kg). As shown in

Table 5, Compound A when dosggt@ipupradhrigieutic doses (7 to 35 times greater than the 0.21
mg/kg to 0.57 mg/kg human therapeugc dO@g)rplid not extend of bleeding times in rhesus

Gly = glycine
HexLi = hexyl lithium
HNMe; = Dimethylamine
HPLC = high performance liquid chromatography
HPLC = high performance liquid chromatography
hr = hour
kg = kilogram
L = liter
LOD = limit of detection
M = molar
Me = methyl
MeO = methoxy
MeOH = methanol
mg = milligram
min = Minute(s)
mlL = milliliter
mm = millimeter
mmHg*min = (Millimeter Mercury)x(min}
N = pormal
nM = nanomolar
nm = nanometer
NMR = nuclear magnetic resonance
pg = picogram
Pro = proline
rpm = revolutions per minute
s' = persecond
Std. = standard
THF = tetrahydrofuran
THF = tetrahydrofuran
U = unit
Hg = microgram
uM = micromolar
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monkeys. Table 5 Effect of Compound A on Template Bleed Times in Rhesus Monkeys Rhesus #
Compound A Dose Time Point (hr) Mean S.D. 0123824t

Example 1

Preparation of Compound A

) Scheme 1
: NH; ACN (x 5) A~ -Cl
MeO CooH § Pyridine (3.0 eq) o U
U + N POCIs (1.2 eq) MeO S
& H
NO; 88% NO
Ct 2
1 2 3

H;
DCM (x 17.5)
PUC (5% sulfided)
1 wt%

o 90%
. o) ch Q)'LCI

H bl 5 MeO X
NH N N

THF (x 21), Pyfidine(0.4 eq) H

o NH;p

CT6%
6 cN 4

LiNMez - HNMe, + HexLi

THF

H _
NH
' o

NH

~
Hac/ CHj

Compound A

Step 1:

5-Methoxy-2-nitrobenzoic acid (1) (25.0 kg, 1.0 eq), 2-amino-5-chloropyridine (2)
(16.3 kg, 1.0 eq), and acetonitrile (87.5 kg, 3.5 parts) were charged to a 380 L GLMS
reactor. The reaction mixture was adjusted to 22 °C (19 to 25 °C) and anhydrous pyridine
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30675 4.0 (mg/kg) 2.50 1.50 1.50 1.50 2.00 2.50 1.80 0.45 30973 4.0 (mg/kg) 1.00 3.75 1.50 1
2.50 2.25 0.94 Mean 1.75 (mg/kg) 1.00 3.75 1.50 1.50 2.00

10

16

20

25

(30.0 kg, 3.0 eq) was added. The pump and lines were rinsed forward with acetonitrile
(22.5 kg, 0.9 parts), aﬁd the reactor contents were adjusted to a temperature of 19-22 °C.
Phosphorous oxychloride (23.3 kg, 1.20 eq) was charged to the contents of the reactor via
a metering pump, while maintaining a temperature of 25 °C (2228 °C). The metering
pump and lines were rinsed forward with acetonitrile (12.5 kg, 0.5 parts), while keeping
the temperature at 25 °C (22-28 °C). The reaction mixture normally turned from a shurry
to a clear solution after the addition of about 1/3 of the POCls. At the end of the addition,
it became turbid. After complete addition, the reaction mixture was agitated at 25 °C (22-
28 °C) for ca. | hr, at which time HPLC analysis confirmed reaction completion. The
solution was cooled to 15 °C (12-18 °C) and drinking water (156.3 kg, 6.25 parts) was
charged slowly while keeping reaction temperature between 12 and 30 °C. The reaction
mixture was then adjusted to 22 °C (19 to 25 °C) and agitated for ca. 5 hrs until exotherm
ceased. Formation of a slurry was visually confirmed and the contents of the reactor were
filtered onto a pressure nutsche fitted with filter cloth. The reactor, pump, and lines v;fere
washed forward onto the pressure nutsche with two portions of drinking water (62.5 kg,
2.5 parts each). The filtrate had a pH value of 7. The product (41.8 kg) was dried under
vacuum with a maximum temperature of water bath (to heat dryer jacket) of 50 °C. After
ca. 12 hrs, in-process LOD analysis indicated a solvent content 0f 0.72%. The dry prdduct
(3) was discharged (34.4 kg) with 88.2% yield and 99.1 % purity by HPLC.

Step 2.

To a 780 L Hastelloy reactor, compound 3 (33 kg, 1.0 eq), 5 % platinum carbon
(sulfided, 0.33 kg, 0.010 parts) and dichloromethane (578 kg, 17.5 parts) were charged.
Agitation was started and reactor contents were adjusted to 22 °C (19 to 25 °C). The
reactor was pressurized with ca. 30 psi hydrogen and the reaction mixture gently heated to
28 °C (25-31 °C). Hydrogenation of the reactor contents was performed under ca. 30 psi at
28 °C (25 to 31 °C; maximum 31 °C) until the reaction was complete by HPLC. After
16.5 hrs, the reaction was deemed complete after confirming the disappearance of starting
material (0.472 %). The contents of the reactor were circulated through a conditioned

celite pad (0.2-0.5 kg celite conditioned with 20-55 kg dichloromethane) prepared in an 8”
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2.63 1.50 1.50 2.00 2.50 1.98* 2.03** S.D. 1.06 1.59 0.00 0.00 0.00 0.00 0.74* 0.73** * Mean/S.D. of
all times ** Mean/S.D. for time points 1-24 hr (post-Compound A dosing). Rhesus #

sparkler filter to remove the platinum catalyst. The reactor and celite bed were rinsed
forward with two portions of dichloromethane (83 kg, 2.5 parts each). The filtrate was
transferred to and concentrated in a 570 L GLMS reactor under an atmospheric pressure to
ca. 132 L (4 parts volume). Ethanol (69 kg, 2.1 parts) was charged and concentration

s  continued under atmospheric pressure to ca. 99 L (3 parts volume). In-process NMR
indicated that the dichlofqmethane content was 39 %. Ethanol {69 kg, 2.1 parts) was
charged again and concentration continued again to ca. 99 L (3 parts volume). In-process
NMR indicated that the dichloromethane content was 5 %. The reaction mixture was then
adjusted to 3 °C (0 to 6 °C), agitated for ca. 1 hr, and the resulting slurry filtered onto a

10 jacketed pressure nutsche fitted with filter cloth. The reactor, pump, and lines were rinsed
forward with cold (3 °C (0-6 °C)) ethanol (26 kg, 0.8 parts). The wet filter cake (36.6 kg)
was dried under vacuum at 40-50 °C with a maximum temperature of water bath (to heat
dryer jacket) of 50 °C. LOD analysis after 12.5 hrs indicated solvent content was at 0.1%.
The dry product (4) was dlscharged (26.4 kg) in 89.5 % yield. HPLC showed 98.4 %

15 purity, with dech!onnated impurity at 0.083 %.

Step 3:

To a 780 L Hastelloy reactor, was charged 4-cyanobenzoyl chloride (5) (17.2 kg,

1.1 eq) and THF (92 kg, 3.5 parts). Reactor contents were agitated at 22 °C (19 1to0 25 °C)
until all of the solids had dissoived. The resulting solution was transferred to a lower

20 receiver and the reactor was rinsed forward with THF (26 kg, 1 part). Compound 4 (26.4
kg, 1 eq), THF (396 kg, 15 parts) and pyridine (2.90 kg, 0.4 eq) were charged to a clean
reactor. The pump and liﬂes were rinsed forward with THF (34 kg, 1.3 parts). Viaa
metering pump, the 4-cyanobenzoyl chloride/THF solution was charged to the reactor,
keeping the temperature at < 30 °C and rinsing forward with THF (ca. 10 kg). The

25  resulting yellow-colored slurry was agitated at 22 °C (19 to 25 °C) for ca 2 hrs. In-process
HPLC taken after 2 hrs showed a compound 4 content of 0 %, indicating completion of the
reaction. The slurry was filtered onto a pressure nutsche fitted with filter cloth. The
reactor, pump, lines, and wet cake were rinsed with three portions of ethanol {(ca. 15 kg

each). The wet filter cake was discharged (65.4 kg) and transferred back to the reactor for
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Compound A Dose Time Point (hr) Mean S.D. 0123824 25285 7.5 (mg/kg) 3.00 3.00 2.50 2.50

10

15

20

25

shurry wash in ethanol (317 kg, 12 parts) at 22 °C (19 to 25 °C) for ca. 1 br. The sharry
was filtered onto the pressure nutsche and the reactor, pump, lines, and wet filter cake
were rinsed with two portions of ethanol (ca. 15 kg each) and two portions of THF (ca. 15
kg each). The wet filter cake was dried under vacuum with a maximum temperature of
warm glycol bath (to heat the reactor jacket) of 40 °C. After 14.5 hrs of drying, LOD was
0.75 %. The dried material was milled (screen 0.125”) to give 31.8 kg of compound 6,
which was dried under vacuum for another 10.5 hrs. LOD after drying was 1.8 %, and the
product was discharged (31.5 kg) in 74.8 % yield (expected 60-90 %). HPLC showed 100
% purity.

Step 4:

A slurry of compound 6 (455 g, 1.0 eq.) in THF (4.67 kg, 10.3 parts) was prepared
and adjusted to <10 °C. Lithium dimethyl amide was prepared as follows: hexyllithium
(2.3 N/hexane, 2.45 L, 5.5 eq.) was added to dimethylamine solution (2 N/THF, 281,55
eq.) maintaining <10 °C. The lithium dimethyl amide solution was charged into the slurry
containing the compound 6 keeping the pot temperature of <10 °C. The reaction progress
was monitored by in-process HPLC which confirmed that the amount of compound 6 was
<1.0 %. A buffer solution of NaHCO; (490 g, i.l parts, 5.7 eq.) and Na,CO3 (490 g, 1.1

parts, 4.5 eq.) in deionized water (6.6 kg, 14.51 parts) was prepared, and above reaction

mixture was transferred to this aqueous solution maintaining <5 °C. The product
precipitated out and the resulting slurry was adjusted to 20 °C over a period of 12 hr. The
solid was filtered, and the resulting wet cake was washed with 3.5 kg (7.7 p;n'ts) of
deionized water. The solid was filtered off using a coarse frit glass bench ﬁiter, and rinsed
forwarded with cold (0-5 °C) absolute ethanol (628 g, 1.4 parts). The product Compound
A was dried at 30-35 °C. Dry product was obtained in 458 g (73% yield).

Example 2
Thrombin Generation Inhibition Assay _
In this method, human plasma samples containing the peptide gly-pro-arg-pro
(Pefabloc FG, Centerchem) as an anticlotting agent, were treated with tissuc; factor

(Innovin, Dade Behring) to initiate the generation of thrombin. After 10 min, the reaction
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4.00 2.50 2.90 0.65 27678 7.5 (mg/kg) 1.75 2.00- 1.75 2.00 2.50 2.50 2.150.34 M
Rl ) . ean 2.38 2.50 2.13

10

15

20

was stopped by addition of EGTA. A chromogenic peptide substrate (Spectrozyme TH,
American Diagnostica) specific for thrombin was added to measure the activity of
thrombin generated during the tissue factor treatment period. After allowing the substrate
cleavage reaction to proceed for 2 min, the samples were quenched with glacial acetic
acid. The plasma samples were analyzed in triplicate in a 96-well plate format. Control
samples containing pooled platelet poor plasma with or without added Compound A were
assayed in quadruplicate on each plate. The control samples were used to establish plate

acceptance criteria. Absorbance of each sample well was measured at 405 nm.

Thrombin generation (% Inhibition) was calculated from absorbance at 405 nm
(A405) by the following equation:
% Inhibition = (1-A405/Baseline) X 100.

The Baseline in the equation was the mean absorbance at 405 nm produced by
pooled piasma.;in the absence of Compound A. The coefficient of variation (CV) for both
control and clinical samples was 20 %. Since thrombin generation inhibition values were

reported as a percentage there is no lower limit of quantitation in this assay.

Figure-1 shows the % inhibition of thrombin generation produced by human
plasma samples from healthy volunteers who were administered single ascending doses of
Compound A. Figure 2 shows the % inhibition of thrombin generation produced by
human plasma samples from healthy volunteers who were administered multiple
ascending doses of Compound A. These Figures show a good correlation between

Compound A plasma concentration and inhibition of thrombin generation.

i

-39-



2.53** S.D. 0.88 0.71 0.53 0.35 1.06 0.00 0.63* 0.63** 5* Mean/S.D. of all times ** Mean/S.D. for time
poir_lts 1-24 hr (post-Compound A dosing). Example 8 Combination of Compound A and Low Molecular
Weight Heparin Enoxaparin Ex vivo clotting assays were carried out in pooled human plasma to study
the io combination anticoagulant effect of Compound A and enoxaparin. Addition of a standard dose of
low molecular weight heparin (0.5 U/mL enoxaparin, corresponding to the plasma concentration
attained by a 30 mg dose) produced an activated partial thromboplastin time (aPTT) of 55 seconds.
Addition of 10 nM or 15 nM of Compound A to the enoxaparin treated plasma provided an additional

anticoagulant effect, as demonstrated by a 9 to 1¥3ammrt8nsion of aPTT values. Example 9
Synergism of Compound A with Aspirin

Anti-Factor Xa Unit Assay
The anti-factor Xa (anti-fXa) assay was adapted from a commerbial kit (Diapharma
COATEST LMW Heparin) and modified fo a 96-well format. A low molecular weight
5  heparin, dalteparin, included in the kit was used to construct a standard curve according to
the manufacture’s instruction using pooled platelets poor plasma. All samples and
standards were assayed in duplicate. The limit of quantitation was 0.05 U/mL and results
below 0.05 U/mL were reported as below the limit of quantitation. The upper limit of
measurement for the plate assay was 1.0 U/mL and samples with anti-factor Xa units
10 higher than 1.0 U/mL were re-assayed after dilution. The coefficient of variation (CV) for

both standards and clinical samples were 10 %.

Figure 3 shows the anti-factor Xa units generated by plasma samples from healthy

volunteers who were administered multiple ascending doses of Compound A.

Example 4 '
15 Combination of Compout_ld A and Eptifibatide, a GP IIb/IIIa Antagonist

Experiments in the real time perfusion chamber were carried out in order to
measure if anticoagulation of blood by Compound A was capable of providing additional
antithrombotic activity over that attained by therapeutic doses of the antiplatelet agent
eptifibatide, a GP IIb/ITIa antagonist. Capillaries were coated wiﬁh a mixture of collagen

20 and tissue factor and human whole blood containing ﬂuorescentiy labeled fibrinogen
{Alexa 546 labeled fibrinogen) was perfused over the coated surface at a shear rate of 300
s"'. After the perfusion, the thrombotic activity was quantified by measurement of labeled
fibrin produced as a result of fibrinogen cleavage during the activation of platelets and the
blood coaguiation system. For this series of experiments in five healthy human

25  volunteers, blood was obtained by venipuncture and treated with.2.4 uM eptifibatide. The
dose of eptifibatide corresponds to the plasma concentration auafned by therapeutic
concentrations of the GPIIb/IIla inhibitor.
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An a vivo assay system of human cytokine release was used to test whether inhibition “Of factor Xa
should augment the effect of reduction of inflammation elicited by 5standard anti-inflammatory drugs,
such as aspirin.  Whole blood from untreated (n=6) and aspirin treated (n=3) volunteer donors were
drawn by venipuncture and collected in Vacutainer tubes under citrate (3.2 %) anticoagulation.
Following addition of Compound A (50 to 500 nM) to the blood samples, control and treated samples
were activated by addition of collagen (Chronolog, 4 gg/mL) io and gently rotated at 37 C for 45 min.
At the end of the activation period, blood samples were centrifuged at 13,000 rpm (15,000 g) for 5 mm
in an Eppendorf 54 i5@ penitifiaehilaseacspenavedvhibitieniettvimposteby Comiphordc il
(Roche) and stored frozen at -80 C. C]%}okines released from the blood eSI{(s)r\(Jv‘ge HQ@QHR@Q ina
Multiplexed BRsiiRAtidenAmiaideiRy e ASreRiTh AR RS N R T D oTe UBAY. Representative 15
results for tweisytokines (ptREe: kiviGisnd Blcee chavdsinfhakleQBatittib/shdudersdrsbmples for
healthy donors were treated with Compound e‘A &he 1’2% 'geatment did not produce statistically
significant inhbiisA BpapeasniibeiB AsshoOWRIMISHE §| 80Pt example, in the plasma samples
from six donors, the mean amount of interleukin 4 was 28.4 pg/mL in the untreated control and 26.8 to
29.4 pg/miL in the Coymphowd i Testet, 2Qismayzesc Sonpesiragion whthe @vinjrielstagsRbS Bakled to the
blood samples from donaqrs ynder aspirin thetapy. a reduction.in the r i such
as interleukin@§SH 7 i"é %R%S?Seg%é%ﬁ\}}ieﬁy%SWis%gégle%g%. ﬁ%?fgggr%%ﬁﬁgﬁs‘%gﬁ)ound
A to whole blggdspsiar iacalitgian Getivptiamdraspitaddesfaddicionatiantitwanhadel 8oL hehBo8%f 16%
and 18%, respectively. Thus in ttg'%lex ivo system C q:ﬁb Tall dditional
beneficial effSetRRRSTE MBN used 34 |5Pr%ﬂé%1rlanleia %&9%%%%3 a %%é g%%%?%%%%&%%ﬁ ?rISatment
by CompoungwiiagdhdspiiofantpiSRieasmeiia likebkingrmtiskedditionsh benpiih Whole Blood

Compound A Cancentration (n111) fold change Standard Deviation Standard Error of the Mean
10 antithrombotic eificacy.

Table 1
Compound A Mean Standard
Concentration (nM) Fluorescence Deviation
0 118.0 40.4
10 107.7 514
25 85.0 48.4
50 64.5 39.5
75 34.7 2291
100 33.0 34.7
Example 5
15 Combination of Compound A and Clopidogrel, a P2Y; Receptor Antagonist

The combination effect of antiplatelet and anticoagulant was investigated in an in
vivo model of thrombosis using a specific antagonist of P2Y; receptor, clopidogrel, which
has been shown to be capable of inhibiting ADP induced platelet aggregation of both
humén and rat platelets. This well characterized animal model (Lockyer and Kambayashi,

.0 Dembonstration of Flow and Platelet Dependency in a Ferric Chioride Induced Model of
Thrombosis, J. Cardiovasc. Pharmacol. 1999, 33(5):718-25) has been previously used to

41-



501.01 0.11 0.08 200 0.96 0.11 0.06 500 0.87 0.06 0.03 5Table 7 Effect of Combination Treatment

by Compound A and Aspirin on the Release of a C i [
ytokine, Interleuldn 8, in Huma
donors Percent Release of IL8 Control 6 100.0 n Whole Blood # 0!

test both anticoagulants and antiplatelet agents. In this experiment, the ability of
Compound A to maintain vessel patency under arterial flow conditions in ferric chloride
induced thrombosis in rat carotid artery is compared to that achieved by clopidogrel.
Compound A was administered by intravenous infusions and clopidogrel was dosed orally
s  for three days. Ex vivo platelet aggregation induced by 10 pM ADP and clotting times
(prothrombin time, PT and activated partial thromboplastin times, aPTT) were measured

over the experimental time course (90 min) in all animals.

Table 2 shows that, when administered aione, Compound A produced a dose
responsive inhibition of thrombosis as measured by the proportion of animals whose
10 carotid artery does not occlude during the experiment. In particular, at 0.03 pM
Compound A concentration a 30 % inhibition of rat thrombosis (3 out of 10 tested animals

did not occlude) was produced.

In control experiments using predosing of clo?idogrei, a 1 mg/kg dose of
antiplatelet agent was required to produce a 46 % inﬁibition of ADP induced platelet
15  aggregation in platelet rich plasma. This level of platelet inhibition s approximately
equivalent to that attained by ciopidogrel’s effect on human platelets at the therapeutic
dose in clinical use (75 mg per day). The corresponding level of inhibition of rat
thrombosis is 89 % (8 out of 9 tested animals did not occlude). At a sub-therapeutic dose
of clopidogrel (0.01 mg/kg), only 10 % of animals demonstrated effective antithrombotic
20  activity (1 out of 10 animals did not occlude). Time to occlusion was measured in animals

that had vessel occlusion.

As shown in Table 3, a combination of Compound A at 0.03 pM and clopidogrel at
0.01 mg/kg, both at sub-optimal doses, resulted in a 70 % inhibition of rat thrombosis (7
out of 10 animals did not occlude), demonstrating a greater than additive antithrombotic
s effect. In addition, in the animals treated with Compound A and clopidogrel, markers of
coagulation and platelet function such as PT and ADP induced platelet aggregation were
minimally altered (5 % and 7 % respectively). This ﬁhows a lack of systemic perturbation
of hemostasis which often leads to safety issues suchr'as bleeding, and demonstrates that

the combination’s potential as a safer antithrombotic therapy than therapeutic doses of
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Control +ASA 3 66.7 ASA + 50nM Compound A 2 73.0 ASA + 200nM Compound A 3 60.0 ASA +
500nM Compound A 3 55.0 Example 10 10Combination of Compound A and Verapamil The study
was designed to evaluate the in vivo effect of Compound A upon co-administration with a selective L
type calcium channel blocker, verapamil. Three beagle dogs were implanted with Data Science
Telemetry transmitters (DSI model # TL11M2-D70-PCT) to measure conscious (un-anaesthetized) and
unrestrained systolic is and diastolic blood pressure following oral dosing with Compound A, verapamil
or a combinatiop of the two. The study design w, r I (N ko

doses to enstAe CARETARCREM |ﬁ%gﬁ¥§l nggl éﬁ%%ﬁgﬁo%%ﬁ%%%ﬁcﬁ%ﬁggé g@?er/r?%lggﬁaﬁg\jvas
analyzed for % teglvetively)pdiing, ttisrirpevitiesrradrsthptshorepmbiatioss delepisiagachaafd ending
with eleven hours post-dosing. Data acquisition. lysi g ' S Life Science
Suite Ponem@ﬂ'&pgbﬂﬁss%pﬂsgﬁsgg?ﬁvg% QE:vr\]n ﬁar%r}é%ﬁ gggo%t%é%]vgg%{l%%i l‘JEtlg gaeygéa{r}g%l%%or each animal.
Administration of Compound A (3 mg/kg) as a single agent showed no statistical 5 diffefences in
diastolic blood pressure (DBP) compared to pre-dogé‘bﬁt?es over the course of the experiment.
Verapamil (10 5 I

K e oY CORp i e oc qrastojy DIOGTpBe A QY PAVP V@snuane hour of

oral ad:ni_nistr’ S’? rtf%a;;uucrh.l.sc curve quantitatiofrof RP fof verggamil aloqg*@ 7915846
mmHg*tnin) wa %‘[%‘tls?tlcalﬂlnfower than the Compoupd A group (448 161 rhmHg*min) (p<0.05). The
combination | Number of animals without occlusion 2 3 6 9
% Did not occlude 10 30 60 90
time to occlusion 29.82 27.07 52.66 3578
PT ratio 1 1.08 1.19 1.33
% inhibition of platelet aggregation 0 -2 4 0.8
5
Table 3
% Animals that did not occlude
Control 10
| 0.03 uM Compound A 30
0.01 mg/kg Clopidogrel 10
Combination treatment 70
Example 6

Efficacy and Safety of Compound A for Prevention of Venous Thromboembolic
10 Events after Total Knee Replacement
In a prospective trial in the US and Canada, 215 patients undergoing total knee

replacement (TKR) were randomized in a 2:2:1 ratio to either Compound A 15 mgor 40

mg oral twice a day or enoxaparin 30 mg subcutaneous twice a day for 10-14 days. The

study was blinded to the 15 vs. 40 mg dose, but not to Compound A vs. Enoxaparin. The
45 primary efficacy endpoint was the incidence of venous thromboembolism (VTE)

(symptomatic or asymptomatic deep vein thrombosis on a mandatory unilateral venogram

or symptomatic pulmonary embolism) through Days 10-14. Safety endpoints included the

incidence of major and clinically significant nonmajor bleeds through the day after
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to treatment (Compound A and verapamil) produced similar results to the verapamil as a single agent
group with a DBP area under the curve of -3157 450 mmHg*min. Results are shown in Tables 8 and
9. The experiments also illustrated that Compound A can be safely combined with a blood pressure
lowering agent. Table 8 Lowest Systolic and Diastolic Blood Pressure Post-Dosing of Compound A
and Verapamil Systolic and Diastolic Blood Pressure (mmHg) Blood Pressure Dose Dog # Mean t S.D.
1 2 3 Systolic Compound A alone 150.32 121.08 101.93

venography. All efficacy and bleeding endpoints were adjudicated by a blinded,

independent central adjudication committee.

215 patients were randomized. A dose- and concentration-dependent effect of
Compound A on inhibition of thrombin generation and anti-factor Xa levels was observed.
5 175 patients (81.4 %) had an efficacy and safety assessment. These data are presented in
Table 4, which show Compound A was effective in preventing VTE after TKR and was

safe and well tolerated.

Table 4
Primary efficacy and safety outcomes
Compound A Compound A Enoxaparin
15mg bid (n=69) | 40mg bid (n=65) | 30mg bid (n=41)

VTE 20 (12-32) 15(8-27) 10 (3-23)
% (95% CI)

Major Bleeds % 0 (0-5) 0 (0-6) 2.3 (0-13)

Clinical 0 (0-5) 24 (0-11) 4.5(0-17)
significant

nonmajor bleeds
%
10 Example 7

Combination of Compound A and Low Molecular Weight Heparin Enoxaparin

Injectable heparins are often dose limited by their bleeding consequences which
result in a narrow therapeutic window for treatment effects. Agents such as enoxaparin
have reduced bleeding at doses used for prephylaxis of venous thromboembolic diseases

15 (30 mg dosed subcutaneously, 0.4 mg/kg) but produce hemorrhagic side effects at doses
which are used to treat acute coronary syndrome patients (1 mg/kg). As shown in Table 5,
Compound A when dosed at supra-therapeutic doses (7 to 35 times greater than the 0.21
mg/kg to 0.57 mg/kg human therapeutic doses) did not extend of bleeding times in rhesus
monkeys.
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124.44 24.37 Verapamil alone 137.18 111.90 95.52 114.87 20.99 Compound A + Verapamil 127.97

111.43 109.98 116.46 9.99 Diastolic Compound A alone 92.57 83.73 80.52 85.60 6.24 Verapamil
alone

Table 5
Effect of Compound A on Template Bleed Times in Rhesus Monkeys

Rhesus | Compound Time Point (hr) : :
# A 0 1 2 3 8 24. | Mean | S.D.
Dose

30675 | 4.0 (mg/kg) | 2.50 | 1.50 | 1.50 | 1.50} 2.00 ; 2.50 1.80 0.45
30973 | 4.0 (mgkg) | 1.00 | 3.75 { 1.50 | 1.50| 2.00 | 2.50 2.25 0.94
Mean 175 | 2.63 | 1.50 |1.50{ 2.00 | 2.50 | 1.98* |2.03**
S.D. 1.06 | 1.59 | 0.00 {0.00| 0.00 | 0.00 | 0.74*% | 0.73**

* Mean/S.D. of all times
** Mean/S.D. for time points 1-24 hir (post-Compound A dosing).

Rhesus | Compound Time Point (hr) Mean | S.D.
# A 0 1 2 3 8 24
Dose

25285 | 7.5 (mg/kg) |3.00] 3.00 | 2.50 |2.50| 4.00 ; 2.50 2.90 0.65
27678 | 7.5 (mgkg) | 1.75}2.06- ¢ 1L.75 [2.00] 2.50 | 2.50 2.15 0.34

Mean 2381 250 | 2.13 |225)325 1 2.50 2.50* | 2.53%* ¢
S.D. 0881 071 | 0.53 {035 1.06 | 0.00 0.63* §0.63%*
5 * Mean/S.D. of all times

** Mean/S.DD. for time points 1-24 hr (post-Compound A dosing).

Example 8

Combination of Compound A and Low Molecular Weight Heparin Enoxaparin

Ex vivo clotting assays were carried out in pooled human plasma to study the
10 combination anticoagulant effect of Compound A and enoxaparin. Addition of a standard
dose of low molecular weight heparin (0.5 U/mL enoxaparin, corresponding to the plasma
concentration attained by a 30 mg dose) produced an activated partial thromboplastin time -
(aPTT) of 55 seconds. Addition of 10 nM or 15 nM of Compound A to the enoxaparin
treated plasma provided an additional anticoagulant effect, as demonstrated by a9 t0 13 % |

15  extension of aPTT values.

45



65.11 62.47 51.94 59.84 6.9Y Compound A + Verapamil 61.33 53.00 59.12 .57.82 4.311 5I
S_tatistically reduced compared to Compound A alone, p < 0.05 (Bonferroni t-test). No statistical
difference observed between Verapamil alone and Compound A + Verapamil. Area under the curve
(AUC) was calculated from verapamil or placebo dosing to approximately 4.5 hrs post-dosing. AUC
was derived from the systolic and diastolic 10 baseline. Baseline values were the mean blood pressure
observed from Compound A or Vehicle to Verapamil dosing. Negative values represent a decrease in

blood pressure relative to the baseline value. Table 9 Mean Area Under the Curve for Systolic and

Diastolic Pressure (AUCP) Following Example 9

Synergism of Compound A with Aspirin

An ex vivo assay system of human cytokine release was used to test whether
inhibition of factor Xa should augment the effect of reduction of inflammation elicited by

5 standard anti-inflammatory drugs, such as aspirin.

Whole blood from untreated (n=6) and aspirin freated (n=3) volunteer donors were
drawn by venipuncture and collected in Vacutainer tubes under citrate (3.2 %)
anticoagulation. Following addition of Compound A (50 to 500 nM) to the blood samples,
control and treated samples were activated by addition of collagen (Chronolog, 4 pug/ml)

10 and gently rotated at 37 °C for 45 min. Atthe end of the activation period, blood samples
were centrifuged at 13,000 rpm (15,000 g) for 5 min in an Eppendorf 5415G centrifuge.
Plasma was removed, treated with protease inhibitor cocktail (Roche) and stored frozen at
-80 °C. Cytokines released from; the blood cells were quantitated in a Multiplexed
Biomarker Immunoassay for Luminex Instrumentation (Millipore USA). Representative

15 results for two cytokines (interleukin 6 and 8) are shown in Tables 6 and 7. When blood
samples for healthy donors were treated with Compound A, the singte treatment did not
produce statistically significant inhibition of cytokine release in the blood samples. For
example, in the plasma samples from six donors, the mean amount of interleukin 4 was
28.4 pg/mL in the untreated control and 26.8 to 29.4 pg/mL in the Compound A treated

20  samples. Surprisingly, when Compound A was added to the blood samples from donors
under aspirin therapy, a reductidﬁ in the levels of released cytokines such as interleukins 6
and 8 (25 % and 44 % respectivély) was observed. Moreover, addition of Compound A to
whole blood prior to collagen activation resulted in further reduction of interleukins 6 and
8 of 16 % and 18 %, respectively. Thus in this ex vivo system Compound A was capable

25 of providing additional beneficial effect over a widely used anti-inflammatory agent.
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Verapamil or Placebo Administration (4.5 hrs) Blood Pressure Agent(s) AUCP (mmllg*min.) Mean
S.D. Sy.stollc_Compound A 782.7 1297.8 Verapamil -1133.6 1134.7 Compound A + Verapamil 389.9
666.8 Diastolic Compound A 447.5 160.5 Verapamil -3077.8 1 1845.51

Table 6
Effect of combination treatment by Compound A and Aspirin on the Release of a

Cytokine, Interleukin 6, in Human Whole Blood

. Standard
Compound A Standard Error of the
Concentration (nM) | fold change Deviation Mean
0 1 - -
50 1.01 0.11 0.08
200 0.96 0.11 0.06
500 0.87 0.06 0.03
5 Table 7

Effect of Combination Treatment by Compound A and Aspirin on the
Release of a CytoKine, Interlevkin 8, in Human Whole Blood

#of donors | Percent Release of IL8 |
Control 6 100.0
Control +ASA 3 66.7
ASA + 50nM Compound A 2 73.0
ASA + 200nM Compound A 3 60.0
ASA + 500nM Compound A 3 55.0
Example 10
10 Combination of Compound A and Verapamil

The study was designed to evaluate the in vivo effect of Compound A upoﬁ
co-administration with a selective L type calcium channel blocker, verapamil. Three
beagle dogs were implanted with Data Science Telemetry transmitters (DSI model #
TL1 1M2;D70-PCT) to measure conscious (un-anaesthetized) and unrestrained systolic

15 and diastolic blood pressure following oral dosing with Compound A, verapamil Gr a
combination of the two. The study design was a three way crossover with one week
between doses to ensure complete elimination of residual agents from the dogs’

circulatory system. Data was analyzed for a twelve hour period, starting with one hour
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Compound A + Verapamil -3156.4 449.71 511 Statistically reduced compared to Compound A, p <
0.05 (Bonferroni t-test). No statistical difference observed between Verapamili and Compound A +
Verapamil (p = 1.00). Example 11 10 Combination of Compound A and Aspirin in Thrombin
Generation Assay in Platelet Rich Plasma (PRP) Human platelet poor plasma (PPP) or platelet
rich plasma (PRP) was prepared from blood of healthy donors drawn into 0.32% citrate. PRP and PPP
were prepared by spinning the anticoagulated blood at -100 X g or 1000 X g for 20 minutes,
respectively, at 15 room temperature. Platelet counts in PRP were adjusted with homologous PPP to
about 200,0QRepbwie isidg GDCHMPOWIO Sameratidingmito glEvendons RRELASSTE PIDPRP was first
mixed with CaC12, convulxin, and Z-Gly-Gly-Arg-amin r = in
fluorogenic s??&é‘ﬁ%'t@}‘f%?%aﬁ‘ﬁw&fégv i g? , o?l%\‘/}vsé go%%%?fﬁ%%sﬁ%ﬁg ?a%gﬁl% rﬁ%%ﬂ% gg(?égg?hring)
to initiate thmwg;ﬁagfeaﬂﬁmmmm.répmmﬁaiszmmamtommmefoﬁmhéﬁiw}mM Ca2+, 0.11sg/mL
convulxin, 1001.1M Z-GGR-AMC, and 0.1 nM TF (tissue factor) (Innovin). Thrombin formation was

monitored antinuoé‘f‘%?‘%i% byoﬁé#b%r%)cr[ggglg @aﬁ%@jg gm@@q A EMIERE) mEeaattighthe

. § .
relative fluorescen IS were pre-incubated with plasma for 20 minutes at room

temperature bi&’farmadqiimgim&%wmtﬂmrﬁDBP)'Pm%G‘%F%W§ﬂf§§ﬁé’¢l‘?5_f°é{?cm%‘f8&fﬁ§n of
NonASA 5 L R Tl o L o e od ot donore taken
aspirin for at peesttbrep Heyswithintibiibeunas waladaEdssrHRmARS A ISR FU (n=5) to
Non-ASA at QoM COmpor Rk AN AP IRR RIS 1BHE RRIERRERRY OB AHAMBNPN-ASA

lower than the Compound A group (448 + 161 mmig*min) {(p<0.05). The combination

10 treatment (Compound A and verapamil) produced similar results to the verapamil as a
single agent group with a DBP area under the curve of -3157 + 450 mmHg*min. Results
are shown in Tables 8 and 9. The experiments also illustrated that Compound A can be

safely combined with a blood pressure lowering agent.

-48-



g\fﬁ\ g20.50 21.57.8125 3.2 24.6 15.625 5.1 26.9 31.25 12.2 33.4 62.5 25.2 46.0 125 55.1 64.7 250

Table 8

Lowest Systolic and Diastolic Blood Pressure Post-Dosing of Compound A and
Verapamil

Systolic and Diastolic Blood Pressure {mmHg)

Blood Dose Dog # Mean £ 8.D.

 Pressure 1 2 3
Systolic Compound A alone 150.32 | 121.08 { 101.93 124.44 + 2437
Verapamil alone 137.18 | 111.90 | 95.52 114.87+20.99

Compound A + 127.97 | 111.43 | 109.98 116.46+9.99

Verapamil
Diastolic Compound A alone | 9257 | 83.73 | 80.52 - 85.60+624
Verapamil alone 6511 | 6247 | 51.94 | 59.84£697
Compound A + 6133 | 53.00 | 59.12 | - 57.82¢4.31“

Verapamil

5 ! Statistically reduced compared to Compound A alone, p < 0.05 (Bonferroni t-test). No

statistical difference observed between Verapamit alone and Compouhd A + Verapamil.

Area under the curve (AUC) was calculated from verapamil or placebo dosing to
approximately 4.5 hrs post-dosing. AUC was derived from the systolic and diastolic
10 baseline. Baseline values were the mean blood pressure observed from Compound A or

Vehicle to Verapamil dosing. Negative values represent a decrease in blood pressure

relative to the baseline value.
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500 96.0 94.6 ioExample 12 Combination of Compound A and aspirin, an anti-platelet agent The
combination effect of an anticoagulant and anti-platelet agent, aspirin, was investigated in an in vivo
model of thrombosis. This well characterized animal model (Lockyer and Kambayashi, Demonstration
of Flow and Platelet Dependency in a Ferric 15 Chloride Induced Model of Thrombosis, J. Cardiovasc.
Pharmacol. 1999, 33(5):718-25) has been previously used to test both anticoagulants and antiplatelet
agents. In this experiment, the ability of Compound A to maintain vessel patency under arterial flow
conditions in ferric chloride induced thrombosis in rat carotid artery is compared to that achieved by
aspirin. Compound A was administered by intraverpagiégusions and aspirin was administered as an

intravenous bolus approximately 30 min prior to the start of the experiment. E i@ﬁ:}teﬁet .
aggregation irtkeaadAspa Gndgrihe (ametor §ﬁ(at8kﬁtﬁ?é’tm€%tw§ﬁﬁ§ﬁ%ﬁm, g%tk ated
partial thromboplastin times, aPVenaparsihes RiaceboAdmipistiatian LAdie course (90 min) in all
animals. 5Compound A, when administered alone, produced a dose responsive inhibition of

- thrombosis as measurgg-bythe-proportiog of irars Wiose car Qiieplehymiaes mp.gcclude during the *
experiment. Compou ntrations of 0.03,10.1, and gy &rgrluced a 30, 60, and
90% inhibition of raf thrombosis, respectively. For comparisagn, 3 out of 32 vehicle control gnimals did
not occlude during the-expetiment-10-yjeld; Q46 i igoHyige rat. In
experiments with agpith, & 5 hhibition of collagen induced §
aggregation in platejet rich pla
out of 10 tested anifmals did nd n doubled
the % inhibition of cpllagen ind cton
increasing the level obabibiien of rat thtomposisi(83.3% or 3 out of Fdsted Hiddals did not occlude).
At a lower dose of alspirin (1.0 prgikegy-anrtithrombatic-activityrwas sigptes o vekidarontrol levels as
demonstrated in only 10 % of the animaly i —%w'ﬁ;ﬁe g?gt'e%he low dose of

hlatelet
s 30 % (3

5’8%?‘8% 10 animalsg did not occ
aspirin, collagen induced platelet @ggf@g@{mnwas@w&ighlily inhibitld$6420248)7'  As shown in
Table 11, a combinati pound-A-at-0-03-uM-ane-aspitit-at-3-morkgresutted-ma40 %
inhibition,of ratghrambeRisdduerd ebaparinale sidpoandotiysie)) OsBosteatonj atsighNaditive
antithrombotic gffact, I A9AIAN.IBybG-ARImaks depaiagapiii o Conehunddias Pitissmoniyulation
markers (PT) were P%bigifferent from 25 Compound A alone results. This demonstrates a lack of
systemic perturbation of hemostasis which often leads to safety issues such as bleeding, and
demonstrates that the combination has potential as a safer therapy to achieve a greater antithrombotic
effect than therapeutic doses of each single agent, Thus, thjg experiment shows that the combination

of aspirin and Compound A possesses a superior%ﬁﬁw each of the single agents alone.
10 Combination of Compound A and Aspirin in Thrombin Generation Assay in Platelet
Rich Plasma (PRP)

Human platelet poor plasma (PPP) or platelet rich plasma (PRP) was prepared
from blood of healthy donors drawn into 0.32% citrate. PRP and PPP were prepared by
spinning tht% anticoagulated blood at ~100 X gor 1000 X g for 20 minutes, respectively, at
15  room temperature. Platelet counts in PRP were adjusted with homologous PPP to about
200,000 platelets/uL. For thrombin generation in 100 pL reaction mixture, 75 uL PRP
was first mixed with CaCl,, convuixin, and Z-Gly-Gly-Arg-aminomethylcoumarin (Z-
GGR-AMC, a thrombin fluorogenic substrate) for 3 minutes at 37 °C, followed by adding
tissue factor (Innovin, Dade Behring) to initiate the generation of thrombin. A typical
20 reaction mixture contained 15 mM Ca*", 0.1 pg/mL convulxin, 100 uM Z-GGR-AMC,
and 0.1 nM TF (tissue factor) (Innovin). Thrombin formation was monitored continuously

at 37 °C by a fluorometric plate reader (Molecular Devices) measuring the relative
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Table 11 Dose n DNO % DNO TTO (min.) PT Ratio APTT Ratio Control 32 3 9.4% 28.78 9.81 1.00
1.00 Compound A 10 3 30% 27.07 7.36

fluorescence units (RFU). Inhibitors were pre-incubated with plasma for 20 minutes at

room temperature before adding CaCl and convulxin.

Table 10 shows the effect of a combination of Compound A and aspirin on
thrombin generation (n=>5) in terms of percent inhibition (% Inhibition). Non-ASA
5  represents result from donors free of aspirin. ASA represents results from donors taken
aspirin for at least three days. % Inhibition was calculated by normalization of mean RFU
(n=5) to Non-ASA at 0 nM Compound A.

Table 10

Compound A % Inhibition
Conc(e:.:;\t;)ation Non-ASA ASA
0 0.0 21.5
7.8125 3.2 246
15.625 5.1 .26.9
31.25 12.2 334
62.5 25.2 . 46.0
125 55.1 64.7
250 81.1 82.5
500 96.0 94.6

10 Example 12

Combination of Compound A and aspirin, an anti-platelet agent

The combination effect of an anticoagulant and anti-platelet agent, aspirin, was
investigated in an in vivo model of thrombosis. This well characterized animal model
(Lockyer and Kambayashi, Demonstration of Flow and Pla_teiet Dependency in a Ferric

15 Chloride Induced Model of Thrombosis, J. Cardiovasc. Pharfnacol. 1999, 33(5):718-25)
has been previously used to test both anticoagulants and antiplatelet agents. In this
experiment, the ability of Compound A to maintain vessel patency under arterial flow
conditions in ferric chioride induced thrombosis in rat carotid artery is compared to that

achieved by aspirin. Compound A was administered by intravenous infusions and aspirin
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1.07 1.08 3 mg/kg aspirin 10 3 30% 31.61 10.91 1.01 1.02 Combination 10 4 40% 39.03 23.41 1.07
1.01 5DNO = did not occlude TTO = Time to occlusion. Average time to occlusion for animals that
occluded. Example 13 Lower concentrations of Compound A are needed to inhibit mesenteric
artery 10thrombosis in mice which express reduced levels of P2Y12 receptor. Commonly used
P2Y12 antagonists such as clopidogrel are prescribed at doses that block 40-50% of the P2Y12
receptors on platelets of treated patients. It has been shown that P2Y12+/- mice which express -50%
of the receptor on their platelets compared to wild type control (P2Y124/), display an intermediate

thrombosis pheno bhetw i i fici -

(Andre, P, eV'4" ,a%glﬁlﬁ?%{/ei %Q% @%@J&ﬁ%ﬂﬁ%mﬂﬁ%w d8fiaiIaHHaMRE HE B S thé)-
experiment. Ex vivo platelet aggregation induced by 10 pg/mL of collagen and clotting
times (prothrombin time, PT and activated partial thromboplastin times, aPTT) were

measured over the experimental time course (90 min) in all animals.

L]

5 Compound A, when administered alone, produced a dose responsive inhibition of
thrombosis as measured by the proportion of animals whose carotid artery does not
occlude during the experiment. Compound A at plasma concentrations of 0.03, 0.1,and
0.3 pM produced a 30, 60, and 90 % inhibition of rat thrombosis, respectively. For
comparison, 3 out of 32 vehicle control animals did not occlude during the experiment

10 yielding a 9.4% inhibition of thrombosis in the rat.

In experiments with aspirin, a 3 mg/kg dose produced a 35 % inhibition of collagen
induced platelet aggregation in platelet rich plasma. The corresponding level of inhibition
of thrombosis was 30 % (3 out of 10 tested animals did not occlude). Increasing the ‘
aépirin dose to 10 mg/kg more than doubled the % inhibition of collagen induced platelet

15 aggregation (77%), but, had a minimal effect on increasing the level of inhibition of rat
thrombosis (33.3% or 3 out of 9 tested animals did not occlude). Ata lower dose of
aépirin (1.0 mg/kg), antithrombotic activity was similar to vehicle control levels as
demonstrated in only 10 % of the animals (1 out of 10 animals did not occlude). Atthe
Jow dose of aspirin, collagen induced platelet aggregation was only slightly inhibited (<

20 2%).

As shown in Table 11, a combination of Compound A at 0.03 pM and aspirin at 3
rrig/kg resulted in a 40 % inhibition of rat thrombosis (4 out of 10 animals did not
occlude), demonstrating a slight additive antithrombotic effect. In addition, in the animals
treated with Compound A and aspirin, coagulation markers (PT) were not different from

25 Compound A alone results. This demonstrates a lack of systemic perturbation of
hémostasis which often leads to safety issues such as bleeding, and demonstrates that the
cqmbination has potential as a safer therapy to achieve a greater antithrombotic effect than

therapeutic doses of each single agent. Thus, this experiment shows that the combination
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112(3):398-406). P2Y12 regulates platelet adhesion/activation, thrombus growth, and thrombus
stability in injured arteries. The effect of Compound A was studied in a thrombosis model with
P2Y12+/- mice to effectively mimic the combination of dual dosing of factor Xa inhibitor and P2Y12
antagonist in humans. 20Thrombosis on mouse mesenteric arteries (shear rate 1000-1300 sd) was
performed and recorded as previously described (Andre, P., et al., J Clin Invest, 2003.
112(3):398-406). Platelets were labeled in situ using rhodamine 60 (0.2 mg/mL) and administered
through the tail vein 10 min before visualization of the arteries. Vessel-wall injury was triggered by a Ix
1-mm filter pRRGESA G ¢ ¥ RADH frbebdsalbiigrdftRtivimithuesathefiter fapleragestsemoved
and mesenteric arteries rinsed with warmed saline (37 C). Platelet vessel-wall interactions were
recorded for ®8gditional minutes or until full occlusion occurred and persisted for more than 40
seconds. C57B16J mice (wild type 5 control or P2Y1211) were orally gavaged with vehicle control,
compound A (2, 4, 10 mg/kg) two hours prior to vaStab¥e Ifjury. Thrombosis was analyzed in real time
using Simple PCI software. The fluoresgence intensity was recorded at a rate of 2 Hz for 40 minutes
and plotted over time. Time to occlusion (cessation of blood flow) was analyzed. Plasm
concentratiops of Compound Ajwere determi g?d an plo ll¢c 3@ in.ppst- 1@EclusickPdr B2l min
after start of basculd®®fury.  n wild tyoeﬂg rols, %‘bggs&gf 2 att? E:ncl;l q GorRadimd ABasie |
non-effectivd Wherggageses of| 10 amy/kg sigaificahtly 2ldlaged path Brie S8 lagpedr@ce|of i@

thrombus arfﬂme&acduwu@%ﬁng—plas%x—eWmﬁor" frpor tharr-teR0ngmiof
Compound A preearedndéeular od@usibn irwild typ itnals. ?r? ‘ggn'frg;?,ga 15?(;%% ratré%gof more

than 76 ng/ ) JINIETI R préygnt Jascular ogclugtin P2N1&t4 ddigils. Wehlsg olisé2ved
potent synergistic anfithrombati¢ activity.by combiging mCﬁdU!E{t ep-6H 2V1%"Cti‘v’ii‘y' with irhibitierof
factor Xa by Cofapminations spova)in Tablé*12, led@&dP2y 1%9a9:1'i\"ﬁt§/jexga hds'tive to occlusion
from a baselTRRB 3RS SFG@ado0. 7 Seconds. Additional inhibition upon addition of Compound A,
produces 20a substantial extension of time tq ocelusion (736, fSeaQadsd over 2100 seconds),
illustrating thﬁ%ﬁaﬁ‘é‘éﬁé’ﬁf&?&?"&ﬁ?&fi?w ibition. Table 12 P2Y12 +/- P21'1214 P2Y12 +1- P2Y12

+/- P2Y12 +/+ Compound A (10mg/kg) Experiment 1

Example 13

Lower concentrations of Compound A are needed to inhibit mesenteric artery

10 thrombosis in mice which express reduced levels of P2Y; receptor.

Commonly used P2Y); antagonists such as clopidogrel are prescribed at doses that
block 40-50% of the P2Y 1 receptors on platelets of treated patients. It has been shown
that P2Y ;" mice which express ~50% of the receptor on their platelets compared to wild
type control (P2Y,"*), display an intermediate thrombosis phenotype between wild type

15 and mice completely deficient in P2Y;z (P2Y)2 "').: (Andre, P., et al., J Clin Invest, 2003.
112(3):398-406). P2Y; regulates platelet adhesion/activation, thrombus growth, and
thrombus stability in injured arteries. The effect of Compound A was studied in a
thrombosis model with P2Y," mice to effectively mimic the combination of dual dosing

of factor Xa inhibitor and P2Y; antagonist in humans.

20 Thrombosis on mouse mesenteric arteries (Shear rate 1000-1300 s") was
performed and recorded as previously described (Andre, P., et al., J Clin Invest, 2003.
112(3):398-406). Platelets were labeled in situ using rhodamine 6G (0.2 mg/mL) and

administered through the tail vein 10 min before visualization of the arteries. Vessel-wall
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_Compound A (10mg/k_g) Experiment 2 Compound A (10mg/kg) Experiment 3 No fXa inhibitor No fXa
inhibitor !\Iqmber of animals 4 55 6 9 Mean time to occlusion (sec) 2143 2399 2305 756.7 368.1
Std. Deviation 552.1 674 573.7 273.9 73.37

10

15

20

injury was triggered by a 1x1-mm filter paper saturated with a 10% FeCl; solution. After
5 minutes, the filter paper was removed and mesenteric arteries rinsed with warmed saline
(37 °C). Platelet vessel-wall interactions were recorded for 40 additional minutes or until
full occlusion occurred and persisted for more than 40 seconds. C57BI6) micg (wild type
control or P2Y o™ ") were orally gavaged with vehicle control, compound A (2,4, 10
mg/kg) two hours prior to vascular injury. Thrombosis was analyzed in real time using
Simple PCI software. The fluorescence intensity was recorded at a rate of 2 Hz for 40
minutes and plotted over time. Time to occlusion (cessation of blood flow) was analyzed.
Plasma concentrations of Compound A were determined on blood collected 2 min post-

occlusion or 42 min after start of vascular injury.

In wild type controls, doses of 2 and 4 mg/kg Compound A were non-effective
whereas doses of 10 mg/kg significantly delayed both time for appearance of first
thrombus and time to occlusion. Circulating plasma concentrations of more than 1000
ng/mL of Compound A prevented vascular occlusion in wild type animals. In contrast, a
concentration of more than 76 ng/mL was sufficient to prevent vascular occlusion in
P2Y,, " animals. We also observed potent synergistic antithrombotic activity by
combining modulation of P2Y; activity with inhibition of factor Xa by Compound A. As
shown in Table 12, reduced P2Y); activity extends time to occlusion from a baseline of
368 sec to 756.7 seconds. Additional inhibition upon addition of Compound A, produces
a substantial extension of time to occlusion (756.7 seconds to over 2100 seconds),

illustrating the enhanced efficacy of dual inhibition.
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Std. error of the mean 276.1 301.4 256.6 111.8 24.46

It is to be understood that while the

invention has been described in conjunction with the above embodiments, that the foregoing
description and examples are intended to 5illustrate and not limit the scope of the invention. Other
aspects, advantages and modifications within the scope of the invention will be apparent to those

skilled in the art to which the invention pertains. WHAT IS CLAIMED IS: 1.A method for treating a
condition in a mammal characterized by undesired thrombosis comprising administering to said

mammal a therapeutically effective amount of
carbonylamino)-5- methoxyphenyll-N-(5- chloro(2 mﬁml»garboxamlde or a pharmaceutically

(1) [2-( {4-[(dimethylamino)iminomethyl]Phenyl

mal a

acceptable salt thereof: and (2) g theray m-the-groun-capsisting.of
antiplatelet dgent, an anticoh8aMm agent, 2 2 bibddhibscurS A brin
agent, and chbmbinations ther€ommpoudrie k@@l’@P@lﬁ% l, e mrn%?é?ﬁﬁg tQ ]sqé’m
therapeutically effective am()&hﬂm}ollovvrﬁdlm%’e&h ddfamgis inhibitor | inhibitor
Experiment 1 Experiment Experlment 3
2
Number of 4 5 5 6 9
animals
Mean time to
occlusion 2143 2399 2305 756.7 368.1
(sec)
Std. 552.1 674 573.7 2739 | 7337
Deviation
Std. error of 276.1 301.4 256.6 111.8 | 2446
~ the mean

It is to be understood that while the invention has been described in conjunction

with the above embodiments, that the foregoing description and examples are intended to

illustrate and not limit the scope of the invention. Other aspects, advantages and

modifications within the scope of the invention will be apparent to those skilled in the art

to which the invention pertains.
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(1) [2-({4-[(dimethylamino)iminomethyl]Phenyl}carbonylamino)-5-
methoxyphenyll-N-(5-chloro(2-pyridyl))carboxamide, or a pharmaceutically acceptable salt thereof; and
(2) an antiplatelet agent. 3.The method of claim 2, wherein the antiplatelet agent is selected from the
group consisting of a GP IIb/Hla receptor antagonist, a P2Y12 receptor antagonist, a
phosphodiesterase Il inhibitor, a thromboxane synthase inhibitor, a thromboxane A2 receptor
antagonist, a thrombin receptor antagonist, and an inhibitor of p Selectin. 4.The method of claim 2,
wherein the antiplatelet agent is selected from the group consisting of abciximab, eptifibatide, tirofiban,
acetylsalicylic acid, cangrelor, ticagrelor, clopidogrel, ticlopidine, prasugrel, dipyridamole, aggrenox,
ifetroban, cilogtezor SO ARINMESyISIate, ramatroban, ridogrel, terbogrel, ethyl (1R,3aR,4aR,6R, 8aR,
9S, 9aS)-94(E)-2-(5-(3-fluorophenyppyridin-2-yl)viny1)4-methyl-3- oxododecahydronaphtho[2,3-C]
furan-6-ylcarbamate, 3- (6-}(4

n i condition in a mammal characterized by undesired
chlorophenylsulfonytlamind -E‘-‘F’nt%%ﬂﬁqgg?%gzge?rahydronaphth-l-yl}propionic acid and ozagrel. 5.The

method of clalrombukieresimpiisiag tidatsisterirgtosudimpaad, stheanasirdly FilseAnigein the
antiplatelet a ?nt is clopidogrel. 7.The method of claim 1 comprising administering to said mammal a
therapeutically effective amount of the following two therapeutic agents: (1) B -(
(4-[(dimethylamino)ichinomiHyfHiiemeihydapsngkimirupethyllphenyl} carbonylamino)-5-
methoxyphenyli-N-(5-chlora(2-pyri r [ J reof;
nd e o agent
selected fromsahdlgmeofi eodisisting of specific inhibitors of thrombin, factor aa, factor Xla, factor Xlla or

factor Vila, synthetic pentaggeck g%%% é&gﬁp@gl@g@@@gﬂgﬂ@ BRRAY bRl Yafagigpapubody and

combinations thereof.”9.The me im 7, wherein the anticoagulant agent is an injectable
anticoagulantgesmunlfhiiteaguidhbagshtlamamtivibasimaters Aieniad MeedRfeptuEJaNEHE from the

group consisting of bivalirudin i %ngargatroban, lepirudin, warfarin, phenocoumarol,
fondaparinux?%%lr?a%%grcﬁ%[?ehnggagﬁgﬁg alteparin and unfractionated heparin.

2. The method of claim 1, comprising administering to said mammal a
therapeutically effective amount of the following two therapeutic agents:

(1 [2-( {4-[(dimethylamino)iminomethyl]phenyl}carbonylamino)-5-
methoxypheny}]-N-(5-chloro(2-pyridyl))carboxamide, or a pharmaceutically acceptable
salt thereof; and '

(2) an antiplatelet agent.

3. The method of claim 2, wherein the antiplatelet agent is selected from the |
group consisting of a GP TIb/IIla receptor antagonist, a P2Y; receptor antagonist, a
phosphodiesterase I1I inhibitor, a thromboxane synthase inhibitor, a thromboxane A2

receptor antagonist, a thrombin receptor antagonist, and an inhibitor of p Selectin.

4, The method of claim 2, wherein the antiplatelet agent is selected from the
group consisting of abciximab, eptifibatide, tirofiban, acetylsalicylic acid, cangrelor,
ticagrelor, clopidogrel, ticlopidine, prasugrel, dipyridamole, aggrenox, ifetroban,
cilostazol, isbogrel, furegrelate, ramatroban, ridogrel, terbogrel, ethyl (1R,3aR,4aR,6R,
8aR, 95, 9aS)~9«((E)-2-(5—(3-ﬂuorophenyi)pyridin—2~yi)vinyl)—1-methyl-S-
oxododecahydronaphtho[2,3-C] furan-6-ylcarbamate, 3-{6-[(4- )
chlorophenylsulfonyl)amino}-2-methyl-5,6,7,8-tetrahydronaphth-l-yi}propionic acid andl

ozagrel.
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11.The method of claim 10, wherein the anticoagulant agent is enoxaparin. 12.The method of claim 1,
comprising administering to said mammal a therapeutically effective amount of the following two

therapeutic agents: (1) [2-( (4-Rdimethylaminohminomethyl]phenyl carbonylamino)-5-
methoxyphenyll-N-(5-chloro(2-pyridyl))carboxamide, or a pharmaceutically acceptable salt thereof;
and (2) an anti-inflammatory agent. 13.The method of claim 12, wherein the anti-inflammatory

agent is selected from the group consisting of a non-steroidal anti-inflammatory agent, a tumor
necrosis factor antagonist, an interleulcin 1 receptor antagonist, a cyclooxygenase-2 inhibitor and a

eamatod i agent 4 T melbon o e IS A ARV BateBRAen s seleced

from the group conéi’sting salicylic acid; piroxicam, indomethacin, mesalamine, sulfasalazine,
methotrexate, leflunomide, etanercept, infliximab, adalimubab, and anakinra, 15.The method of claim

14, wherein the antbinflaniihatmethasbef taimedywhresindhe antinlatelet 32aAbY SIMLREE comprising

administering to said mammal a therapeutically effective amount of the following two therapeutic

agents: (1) [2-({4-Relimgihvisaripeismino eetiyliphe ayhcaraeriyigeiski aammal a
methoxyphenylj-N-(5-chloro(2-pyridyl))carboxamide, or.a pharrglaceutica"%ﬁag%ge_ptable salt thereof; and
(2) a blood prherapeatisalbrivifestivaermoupt ot etosyipR O BeTAREHI food pressure lowering

agent is selected from the W(g@rﬁjﬁmwmnaﬁat@qtﬂ%m}amhmmsm&nverting

enzyme inhibitor, an angiotensin 2 receptor antagonist, and,ﬁeecalciu channel %Iéﬁ:kggcél%ﬂﬂg method
of claim 16, mb@mwﬂéa-bm&a@(%m@wh?@% e PP CohSIRIAg of
verapamil, diltiazg emgarone, metoprolol, and carvedilol. 19.The method of any one of claims 1 to
18, wherein at least one of [2-([4- [(dimethylamino)iminomethyl]phenyll
carbonylamino)-5-methox éﬁ;ﬂﬁ“ﬁ?@%ﬂw yridyl))carboxamide, or a pharmaceutically
acceptable salt thereof, and the therapeutic agent is administered in a sub-therapeutic dosage.

8. The method of claim 7, wherein the anticoagulant agent is selected from the

-~ group consisting of specific inhibitors of thrombin, factor IXa, factor XIa, factor XIla or
factor VIla, synthetic pentasaccharides, low molecular weight heparin, anti-tissue factor

antibody and combinations thereof.

9. The method ofz claim 7, wherein the anticoagulant agent is an injectable

anticoagulant agent.

10.  The method of claim 7, wherein the anticoagulant agent is selected from the
group consisting of bivalirudin, dabigatran, argatroban, lepirudin, warfarin,
phenocoumarol, fondaparinux, danaparoid, enoxaparin, dalteparin and unfractionated

heparin.
11.  The method of claim 10, wherein the anticoagulant agent is enoxaparin.

12. The method of claim 1, comprising administering to said mammal a
therapeutically effective amount of the following two therapeutic agents:
(1 [2-({4-[(dirﬁethylamino)iminomethyl]phenyl}carbonylamino)-S—
methoxyphenyl]-N-(S—chloro(_Z-pyridy!))carboxamide, or a pharmaceutically acceptable

salt thereof; and
(2) an anti-inflammatory agent.
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20. The method of any one of claims | to 18, wherein both of [24{4- [(dimethy!I
amino)iminomethyl]phenyl } carbonyl amino)-5-methoxyphenyl] -N-(5-chloro(2- pyridyl))carboxamide,
or a pharmaceutically acceptable salt thereof, and the therapeutic agent are administered in
sub-therapeutic dosages. 21. The method of any one of claims 1 to 18, wherein [24{4-
Rdimethylamino)iminomethyliphenyl}carbonylamino)-5-methoxyphenyll-N-(5-chloro(2-
pyridyWcarboxamide, or a pharmaceutically acceptable salt thereof, and the therapeutic agent are
administered simultaneously. 22. The method of any one of claims | to 18, wherein [24(4-

[(dimethylamino)imingmet heny! iNgY-H- oxypReavll-N-(5-chlora(Z- aytidyl)carbox
amide, or a pharmagguticalh')f;/{'1 %&%ggéﬁ%%%%ﬂéﬂr&?%egnsg%t gapeutilc;%lggggé%t gfr're admingge&zed
sequentially. fron?fheTgroupethsdtiignf onencstermidal kot lehenatanhagehhibowithesresigeptable
salt of [2-({4-[(dimethylaminQ)imin thvllRhenylicar INQ)-5- -2 inhibit

0 a&%r%’(ﬁ%‘ﬁ%%ﬁééré 5ec¥éfgag$§%¥wg cYclogxygenase-2 inhibitor and a

methoxyphe ES_N? - Xa tffe maleate salt. 24. The method of any
one of claimsrAcimRoidhetsimishgentthod further comprises administering to said mammal a

therapeutically effective amount of: (3) a third therapeutic agent selected from another

antiplatelet agent, angther aficaagiiankaasRt 12 WRERRIN D IRICH AathrRirhHerRge Sl cated

anti-arrhythmic agent, a blood pressure lowering agent, a cholesterol or triglyceride lowering agent.
25. The methfromfthagrsme coesising b 2stisalievliersido Rifetisan stderRe G, e 3iomre,

CoNSisting of:. 15, .1, AEHIGCAORAL: SV AHARE A OSRHAIRL AFRHIR b SBRIARG angefractory

angina, occlusive coronary thrombus occurring post-thrombolytic therapy or post-coronary angioplasty,
a thromboticadlyakietiated cerebrovascular syndrome, embolic stroke, thrombotic stroke, transient
ischemic attacks, venous thrombosis, deep venous thrombosis, pulmonary embolus, coagulopathy,

disseminated intravaggular gRaguatiaNoMaMPoiCHHREH ey iR R AHR62y tgen boangiitis
obliterans, thrombotic disease associated with heparin-induced thrombocytopenia, thrombotic

compIication@é@@d&#&@diﬁ/ﬁﬁ%xtracorporeal circulation, thrombotic complications associated with
instrumentation, and thrombotic complications associated with the fitting of prosthetic devices. 26.A

E)ha(rdmace#t:cal cor)npg_sitionrlgﬁmﬁﬂakgl]gﬂb%i‘mIql)y\dagxpw\i@iﬂgempﬁﬁsitemmﬁ(d nfEumal a
44(dimethylamino)iminomethyliphenyl) carbopylamino)-5- . ) -
methoxyphentSERPYRHSRIGY 53¢ %ﬁgrﬁ'eﬁ%&%ﬁ?‘éﬁ%%"é“ﬁﬁ%‘%%‘é‘ﬁﬁ‘é% N %‘ggptable salt thereof: (2)
a ther?peftljtic agetnt selectfqIfyl;glm(gag{gmﬁnab?mﬁﬁnﬁmfm:amyg]atmlm?ﬁmmmn?dgulant agent,
an anti-inflammatory agent, ressuyre-lowerin ent,.and combinations. ,
pharmaceuticglﬁfha‘t’f: E%Yﬁ' &I( 'é?ﬁ&“ff’?#é’ﬁﬂﬁﬁi%%ﬁﬁ’égﬁég‘?hBB%iﬁo%“E%)fE‘ gﬂ.ﬁg%&?ﬁ%ﬁﬁﬁg the
following two salt thereof; and :

(2) a blood pressure lowering agent.

17.  The method of claim 16, wherein the blood pressure lowering agent is
selected from the group consisting of a diuretic, a beta blocker, an angiotensin converting

enzyme inhibitor, an angiotensin 2 receptor antagonist, and a calcium channel ?locker.

18  The method of claim 16, wherein the blood pressure lowering agent is

selected from the group consisting of verapamil, diltiazem, amiodarone, metoprolol, and

carvedilol.

19.  The method of any one of claims 1 to 18, wherein at least one of [2-({4-
[(dimethylamino)iminomethyl]phenyi}carbonylamino)—S-mcthoxypheny]]—N-(S-chloro(z-
pyridyl))carboxamide, or a pharmaceutically acceptable salt thereof, and the therapeutic

agent is administered in a sub-therapeutic dosage.
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therapeutic agents: (1) [2-( (44(dimethylamino)iminomethyllphenyl carbonylamino)-5-
methoxyphenyll-N-(5-chloro(2-Pyridylpearboxamide, or a pharmaceutically acceptable salt thereof; (2)
an antiplatelet agent; and a pharmaceutically acceptable carrier. 28.The pharmaceutical composition
of claim 27, wherein the antiplatelet agent is selected from the group consisting of a GP Ilbana
receptor antagonist, a P2Y12 receptor antagonist, a phosphodiesterase 1l inhibitor, a thromboxane
synthase inhibitor, a thromboxane A2 receptor antagonist, a thrombin receptor antagonist, and an
inhibitor of p Selectin. 29.The pharmaceutical composition of claim 27, wherein the antiplatelet agent is
selected from the argyp corisiael halBiRboPEfiate lgytimncacsbaliepligacid, cangrelor,
ticagrelor, clopidogrel, ticlopidine, prasui]g , dipyridamole, aggrenox, ifetroban, (ﬂ(ﬁt%o ,iisb grel,
furegrelate, ridimeshdamirpipsnamebytahennlicarkosylamine ke methoxgphenyl -N-(>-chioro(2-

9a3)-94<E)-2-§a6§1§}¢9f9m>&%§1qian%ryﬂoaéew&aawwma@mqmmw&mmmia
furan-6-ylcarlg mate, 3- {64(4- ‘ )
chlorophepylegioismadiministerad dnsubahrranestithderfionth-1-yilpropionic acid and ozagrel. 30.The

pharmaceutical composition of claim 29, wherein the antiplatelet agent is eptifibatide. 31.The
pharmaceutical comppsitiomyf wlaie P8 whiesaindhelniiplate b8, aghatein ¢by{dogrel. 32.The

pharmaceutical compasition of claim 26, comprising.the following.two therapeuti Sa (1) [25
{4-[(dimethyldidimsipxiasnotmipeRah Qcﬁhfé‘ﬁ(@& hRgysaminG RSB PR rbto(a!

methoxyphenyhkisirahiareisna iy b )srhasenitaligraaimiblesai tibatofcoeptablberapeutic

agent are administered simultaneously.

22.  The method of any one of claims 1 to 18, wherein [2-({4-
[(dimethylamino)iminomethyl]phenyl} carbonylaminc)-5-methoxyphenyi}-N-(5-chloro(2-
pyridyl))carboxamide, or a pharmaceutically acceptable salt thereof, and the therapeutic

agent are administered sequentially.

23.  The method of any one of claims 1 to 22, wherein the pharmaceutical
acceptable salt of [2-( {4-[(dimethylamino)iminomethyl]phenyl} carbonylamino)-3-
methoxyphenyl]-N-(5-chloro(2-pyridyl))carboxamide is the maleate salt.

24. The.method of any one of claims 1 to 22, wherein the method further
comprises administering to said mammal a therapeutically effective amount of:
(3) a third therapeutic agent selected from another antiplatelet agent,
another anticoagulant agent, a thrombin inhibitor, a thrombolytic agent, an anti-arthythmic

agent, a blood pressure lowering agent, a cholesterol or triglyceride lowering agent.

25. The’method of any one of claims ] to 20, wherein the condition is selected
from the group consisting of:
acuté coronary syndrome, myocardial infaxfction, unstable angina,
refractory angina, occlusive coronary thrombus occurring post-thrombolytic therapy or
post-coronary angi;JpIasty, a thrombotically mediated cerebrovascular syndrome, embolic
stroke, thrombotic stroke, transient ischemic attacks, venous thrombosis, deep venous
thrombosis, pulmonary embolus, coagulopathy, disseminated intravascular coagulation,

thrombotic thrombocytopenic purpura, thromboangiiﬁs obliterans, thrombotic disease
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salt thereof; and (2) an anticoagulant agent; and a pharmaceutically acceptable carrier. 33.The
pharmaceutical composition of claim 32, wherein the anticoagulant agent is selected from the group
consisting of specific inhibitors of thrombin, factor IXa, factor Xa, factor XlI1a, factor Xla or factor Vila,
synthetic pentasaccharide, low molecular weight heparin, anti tissue factor antibodies and
combinations thereof. 34.The pharmaceutical composition of claim 32, wherein the anticoagulant
agent is an injectable anticoagulant agent. 35.The pharmaceutical composition of claim 32, wherein
the anticoagulant agent is selected from the group consisting of bivalimdin, dabigatran, argatroban,

lepirudin, Warfaricn m%g %%W% Iinf(ﬂfkgaqﬁlr%gﬁgﬁaﬁ@i%&ﬁgﬁﬁ@@ﬂﬁ,gmuﬁpﬁﬁi asadclated
.ITHep

unfractionatgéfsﬂe’parln. armaceutical composition of claim 35, wherejn the antic etl%ulant

agent is enowdtharintraGitpidreabbaeriatentbaradahe SRIBRTANRH AR LB SR BRI two
therapeutic %@g’ﬁ&z&géﬁé é?ﬁ%&gﬁ LA SioYiERg R Sedaem e 5-

methoxyphe oro(2-Pyridyl))carboxamide, or a pharmaceutically acceptable salt thereof;

and (2) an anti-inflaggmatogy 3gant 06 AIRMBRATE Kl pesap el otiirg B8Ttherppartivaceutical

composition of claim 37, wherein the anti- inflammatory agent is selected from the group consisting of
a non-steroidgeatsti-inflammatory agent, a tumor necrosis factor antagonist, a interleukin 1 receptor

antagonist, a cyclooxygengper 2 {pAIRa Rifisu A RIHYIh antatb MY emimaiaceutical
composition of claim 37, whérein the anti- ) _ ,
methoxyphenyl]-N-(S-chloro(Z»pyIidyl))carboxamlde, or a pharmaceutically acceptable
salt thereof;
(2) a therapeutic agent selected from the group consisting of an antiplatelet
agent, an anticoagulant agent, an anti-inflammatory agent, a blood pressure-lowering
agent, and combinations thereof; and

a pharmaceutically acceptable carrier.

27.  The pharmaceutical composition of claim 26, comprising the following two
therapeutic agents:

(1) [2-( {4*[(dimethylamino)iminomethyl]phenyl}carborxylamino)—S«
methoxyphenyl]-N-(S-chloro(?.-pyridyl))carboxamide, or a pharmaceutically acceptable
salt thereof; '

(2) an antiplatelet agent;

and a pharmaceutically acceptable carrier.

28. The pharmaceutical composition of claim 27, wherein the antiplatelet agent
is selected from the group consisting of a GP ITb/Illa receptor antagonist, a P2Y; receptor
antagonist, a phosphodiesterase 111 inhibitor, a thromboxane synthase inhibitor, 2

thromboxane A2 receptor antagonist, a thrombin receptor antagonist, and an inhibitor of p

Selectin.

29.  The pharmaceutical composition of claim 27, whereirj_ the antiplatelet agent
is selected from the group consisting of: abciximab, eptifibatide, tirofiban, acetylsalicylic
acid, cangrelor, ticagrelor, clopidogrel, ticlopidine, prasugrel, dipyridamole, aggrenox,
ifetroban, cilostazol, isbogrel, furegrelate, ramatroban, ridogrel, terbogrel, ethyl
(1R,3aR,4aR,6R, BaR, 95, 9aS)—9-((E)—Z-(5-(3-ﬂuorophenyl)pyridin42~y1)vinyl)-l“methy}-
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inflammatory agent is selected from the group consisting of acetylsalicylic acid, piroxicam,
indomethacin, mesalamine, sulfasalazine, methotrexate, leflunomide, etanercept, infliximab,
adalimubab, and anakinra. 40.The pharmaceutical composition of claim 37, wherein the anti-
inflammatory agent is acetylsalicylic acid. 41.The pharmaceutical composition of claim 26, comprising
the following two therapeutic agents: (1) [2-( (4-Rdimethylamino)iminomethyllphenyl}
carbonylamino)-5- methoxyphenyll-N-(5-chloro(2-Pyridylpcarboxamide, or a pharmaceutically
acceptable salt thereof; and (2) a blood pressure lowering agent; and a pharmaceutically acceptable

carrier. 42.The pharmaceuical ¢ ifi V1) in-{t od pressure lowering agent is
selected frorg'?ﬁg%r%%fél Jéﬁ%&%ﬂ%ﬁ c?@%ﬁ@eﬁ%?@%&%ﬁé%’%@%%tensin converting enzyme
inhibitor, an elfigioftiesiylsifegPom arthdonishyh,6 Barsatraborspraniod kel PrepiaRic iRt Aldteutical
composition of clajm 41, wherein the blood pressure lowering agent is selected from the group
consisting of G8FHpamil, diltiazem, amiodarone, metoprolol, and carvedilol. 44.The pharmaceutical

composition of any one of claims 26 to 4), wherein at least one of the therapeuytic a(‘;énts iS present in
a sub-therapeutic disage Ti%. Phermaaentised GAERHCRA B 2hy OREFEE LG ARYDIAECH 3 M erein
both of the tqserggﬁggﬁ&gents are present in sub-therapeutic dosages. 46.The pharmaceutical
composition of ny one of claims 26 to 43, wherein the pharmaceutical acceptable salt of [2-(f4-
(imethyamin)im om e e Ol on B Y B s G IRt agont

is clopidogrel.

32.  The pharmaceutical composition of claim 26, comprising the following two
therapeutic agents:
(1) [2-( {4-[(dimethylamino)iminomethyl]phenyl} carbonylamino)-5-
methoxyphenyl]-N-(3 -chloro(2-pyridyl))carboxamide, or a pharmaceutically acceptable

salt theréof; and
(2) an anticoagulant agent;

and a pharmaceutically acceptable carrier.

33.  The pharmaceutical composition of claim 32, wherein the anticoagulant
agent is éelected from the group consisting of specific inhibitors of thrombin, factor IXa,
factor Xa, factor XIla, factor XIa or factor VIla, synthetic pentasaccharide, low molecular

weight heparin, anti tissue factor antibodies and combinations thereof.

34.  The pharmaceutical composition of claim 32, wherein the anticoagulant

agent is an injectable anticoaguiant agent.

35.  The pharmaceutical composition of claim 32, wherein the anticoagulant
agent is selected from the group consisting of bivalirudin, dabigatran, argatroban,
lepirudin, warfarin, phenocoumarol, fondaparinux, danaparoid, enoxaparin, dalteparin and

unfractionated heparin.

36.  The pharmaceutical composition of claim 35, wherein the anticoagulant

agent is enoxaparin.
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pyridyl))carboxamide is the maleate salt. 47.The pharmaceutical composition of any one of claims 26
to 43, further comprising: (3) a third therapeutic agent selected from another antiplatelet agent, another
anti-coagulant, a thrombin inhibitor, a thrombolytic agent, an anti-arrhythmic agent, a blood pressure
lowering agent, a cholesterol or triglyceride lowering agent. 48.A kit, comprising: (1) afirst
container, wherein said container contains [24{4- [(dimethylamino)iminomethyl]Phenyll
carbonylamino)-5-methoxyPhenyl] -N-(5-chloro(2- , pyridyl))carboxamide, or a pharmaceutically
acceptable salt thereof; and (2) a second container, wherein said container contains another

therapeutic agent sglectedtfrRpHkiengcenncabbointiogtisrafiplaim e6agentrizing sbeadillantiagéme,
anti-inflammatory agents and blood pressure lowering agents. 49.The kit of claim 48, further
comprising: @?@B@&l&@%@m%rt statlng that the two therapeutic agents can be used together. 50.

'IF;Ze kit rc])flclalm 48, whereipy R earor llkylmﬁﬁ?mhhthalﬂpﬁe[mﬁma}znyrmlz) -3~
imethylamino)iminomet enyll carbony me -\- table
yndyl))carbé&@!giﬂ?} ]ynggféa‘fg y%‘fqisﬁﬁgkﬂxoﬂalm ﬂﬁgr%n aﬁ?eago or?gpof the
therapeutic aggpigdsprestnt in a sub- therapeutlc dosage.  52. The kit of claim 48, wherein both of
the therapeutic agents are present in sHb therapeutic dosages.

F ) an anti-inflammatory agent;

and a pharmaceutically acceptable carrier.

38.  The pharmaceutical composition of claim 37, wherein the anti-
inflammatory agent is selected from the group consisting of a non-steroidal anti-
inflammatory agent, a tumor necrosis factor antagonist, a interleukin 1 receptor antagonist,

a cyclooxygenase-2 inhibitor and a rheumatoid arthritis agent.

39,  The pharmaceutical composition of claim 37, wherein the anti-

inflammatory agent is selected from the group consisting.;of acetylsalicylic acid,

piroxicam, indomethacin, mesalamine, sulfasalazine, methotrexate, leflunomide,

etanercept, infliximab, adalimubab, and anakinra.

40. The pharmaceutical composition of claim 37, wherein the anti-

inflammatory agent is acetylsalicylic acid.

41.  The pharmaceutical composition of claim 26, comprising the following two
therapeutic agents:

(D [2-({4- [(dlmethyiammo)umnomethy!]phcnyl}carbonylammo)-s-
methoxyphenyl]-N—(S-chloro(2-pyndy1))carboxam1de, or.a pharmaceutically acceptable
salt thereof; and |

(2) a blood pressure lowering agent;

and a pharmaceutically acceptable carrier. :

42.  The pharmaceutical composition of claim 41, wherein the blood pressure
lowering agent is selected from the group consisting of a diuretic, a beta blocker, an
angiotensin converting enzyme inhibitor, an angiotensin 2 receptor antagonist and a

calcium channel blocker.
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43.  The pharmaceutical composition of claim 41, wherein the blood pressure
lowering agent is selected from the group consisting of verapamil, diltiazem, amiodarone,

metoprolol, and carvedilol.

44, The pharmaceutical composition of any one of claims 26 to 43, wherein at

least one of the therapeutic agents is present in a sub-therapeutic dosage.

45.  The pharmaceutical composition of any one of claims 26 to 43, wherein

both of the therapeutic agents are present in sub-therapeutic dosages.

46.  The pharmaceutical composition of any one of claims 26 to 43, wherein the
pharmaceutical acceptable salt of [2-({4-
[(dimethylamino)iminomethyl]phenyi} carbonylamino)-s—methoxyphenyl]-N~(S-chioro(?.-
~ pyridyD))carboxamide is the maleate salt.

47. The pharmaceutical composition of any one of claims 26 to 43, further
comprising:
(3) a third therapeutic agent selected from another antiplatelet agent,
- another anti-coagulant, a thrombin inhibitor, a thrombolytic agent, an anti-arrhythmic

agent, a blood pressure lowering agent, a cholesterol or triglyceride lowering agent.

48. A kit, comprising:

(1) a first container, wherein said container contains [2-({4-
) [(dimethylamino)iminomethy}]phenyl}carbonylamino)-S-methoxyphenyl]—N-(S-chloro(2~
" pyridyl))carboxamide, or a pharmaceuticaily acceptable salt thereof; and
' (2) a second container, wherein said container contains another therapeutic
agent selected from the group consisting of antiplatelet agents, anticoagulant agents, anti-

inflammatory agents and blood pressure lowering agents.

49.  The kit of claim 48, further comprising:
(3) a package insert stating that the two therapeutic agents can be used

" together.
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50.  The kit of claim 48, wherein the pharmaceutically acceptable salt of [2-({4-
[(dimethylamino)iminomethyi]phenyl}carbonyiamino)-S-methoxyphenyl]-N—(S—chloro(z-
pyridyl))carboxamide is the maleate salt.

51.  The kit of°claim 48, wherein at least one of the therapeutic agents is present

in a sub-therapeutic dosage.

52 The kit of claim 48, wherein both of the therapeutic agents are present in

sub-therapeutic dosages.
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