WD 20081137787PCT/ US2008/ 062561 COVBI NATI ON THERAPY W TH A COVPOUND
ACTI NG AS A PLATELET ADP RECEPTOR | NHI BI TOR CROSS REFERENCE TO
RELATED APPLI CATI ONS 5Thi s application clainms the benefit under 35
US C 119(e) of United States Provisional Patent Application Nos.
60/ 915, 649, filed on May 2, 2007, 60/915,911, filed on May 3, 2007,
60/ 947,921, filed on July 3, 2007, and 60/978, 700, filed on Cctober
9, 2007, all of which are hereby incorporated by reference in their

entirety. Flvﬁgggﬂﬂg,”g;\NENTl ON i oThe present invention g&ghal®sosss
generally to novel conpositions and net hods of using a conbination of

a platelet ADP receptor inhibitor,
[4-(6-fluoro-7-nethyl am no- 2, 4-di oxol, 4-di hydr o- 2H qui nazol i n-3-yl)-p
heny1] - 5- chl or o-t hi ophen- 2-yl - sul f onyl urea (Conpound A), and an

anti coagul ant agent or another antiplatelet agent for the treatnent
of thronbotic CGOMBERATIONeTHERARY WATEHAIGOMRQUNIRALIENG aSwvel
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conplications are a NEROBS REFERESTCEIBAORELATEDEPRIICUIIONS | zed wor | d.
Exanpl es of these conplications include acute nyocardial infarction,

unst abl e angi na, Tl%gaﬁpgfi&n&fda&@me%e&ﬁmne@m 8§ ﬁe§e> bSReNEGeat t acks,
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strokes, periphe ascul ar di sease, reec'%§b5|a eclan55|a, deep
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and t hronbotyg 39&609?@@4@,9?13 lﬁt%l-i bRIuly IPAFFOAJ do/028 800, BRE 8GLber 9, 2007,

conplications "al so occur follow ng invasive procedures, e.g.,
angi opl ast y,2@AVHER e byiehyrircermerted by refpese ndBGE €D onary artery
bypass graft) surgery, vascular graft surgery, stent placenents and
25i nsertion of endovascul ar devij d ses. It is generally
t hought that platelet aggregategﬁgﬁﬁéﬂgNg?ﬁihgil role in these
events. Blood platelets, which nornallé circulate freely in the
vascul at #r e, becHierreiett invantion rdne saerp b garerelicompesitionsing meadhos uike h
di sturbed \iQo.20R%h37 ﬁZtBQMIbiS%@Q;&Ir Q. A2BrL [42(6-fluoro-7-methylamino-2,4-dioxo-
1,4-dihydro-2H-quinazolin-3-yl)-phenyi]-5-chloro-thiophen-2-yl-sulfonylurea (Compound
A), and an anticoagulant agent or another antiplatelet agent for the treatment of thrombotic
diseases. The present invention also relates to novel compositions and methods using a
15 combination of Compound A with an anticoagulant and another antiplatelet agent for the

treatment of thrombotic disecases.

BACKGROUND OF THE INVENTION

Thrombotic complications are a major cause of death in the industrialized world.
Examples of these complications include acute myocardial infarction, unstable angina,

20 chronic stable angina, transient ischemic aftacks, strokes, peripheral vascular disease,
preeclampsia/eclampsia, deep venous thrombosis, embolism, disseminated intravascular
coagulation and thrombotic cytopenic purpura. Thrombotic and restenotic complications
also occur following invasive procedures, e.g., angioplasty, carotid endarterectomy, post
CABG (coronary artery bypass graft) surgery, vascular graft surgery, stent placements and

25  insertion of endovascular devices and prosthescs. It is generally thought that platelet
aggregates play a critical role in these events. Blood platelets, which normally circulate

freely in the vasculature, become activated and aggregate to form a thrombus with disturbed



bl ood fl ow caused by ruptured at herosclerotic | esions or by invasive
treatnments such as angioplasty, resulting in vascul ar occl usion.

An inportant nedi ator of platelet activation and aggregation is ADP
(adenosi ne 5' - di phosphate) which is released fromblood platelets in
t he vascul ature upon activation by 5 various agents, such as col |l agen
and thronbin, and from danmaged bl ood cells, endotheliumor tissues.
Activation of ADP results in the recruitnent of nore platelets and
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- 2H qui nazo chuntedP2Yh Jecepmhneny ﬂl]e(’é@@ipledﬁ’a‘{lt coppdreThe P2Y |2 reuptbrony| ur ea,
nmpound A);
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Conpound A, hankemdampngieted taplecd dritical aolt mdlopinkbus sebilipZXadte, PSitak & Clin
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5 coadm nistration of an antiplatelét agent and an anti ul ant
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conbi nat i on Forms And Methods Related Thereto,” filed November 3, 2006, the contents of which are

incorporated herein by reference in its entirety, discloses a platelet ADP receptor inhibitor
25 compound, [4-(6-fluoro-7-methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-
phenyl]-5-chloro-thiophen-2-yl-sulfonylurea, (Compound A), which has the following

structure:



io which may provide an inproved safety profile. There is al so
a need for conbination of two different antiplatelet drugs that act
by different nechanisns (e.g., a P2Y1l2 antagoni st (Conpound A) and a
cox-1 inhibitor (aspirin)) in conbination with an anticoagul ant, as
such a triple conmbination (clopidogrel, aspirin and heparin) is
presently used in the clinic (as separate entities) during
angi opl asty 15 procedures and has been found to be nore efficatious
t han any of gs used al one or a conbination o

these agent s‘wmﬁ OF THE | NVENTI QN Thi's | nv‘tcr??{y“r?g’%‘?%gu des
met hods and pharmaceuti cal conpositions of conbined therapies
conprising a P2Y12 antagoni st, having the structure: C 20 WO
2008/ 137787PCT/ US2008/ 062561 4 whi ch has the chem cal nane
[4-(6-fluoro-7-nmethyl am no- 2, 4-di oxo- 1, 4-di hydr o-g2Kqui nazol i n-3-y1)-p
heny1] - 5-chl or o-t hi ophen-2-yl -sul fonyl ugeaf_afid ilg *eferred to

t hr oughout as "Conpound A'. It is wat\[éq) Rgsed on experinental
results that a conbi nation of~Eonpoupd with an anti coagul ant
agent, such as a factor Xagdnhh ancUor anot her anti pl atel et
agent, such as a cyclooxygenﬂse I nBi bi%or, will produce inproved
antithronbotic effect over any of t$ gqﬂ%s al one. Accordingly, the
present invention provides novel r treating a condition in
a mamal chandadttessia zedifio yntegedssifIP@W,21 hr onbosi s, conpri si ng

adm nistering to said 10 manmal a therapeutically effective anmount of
Conpound A, Since treatment for diseabes such as acute coronary syndrome might require

[4-(6-fl uoorQon‘nﬁi‘ﬁ%]M!)Maﬁ' fb Qta:l'l % quba/a iR 20 Y g lbpwﬁqul) P
henyl ] - 5-chl oro-thi ophen-2-y ony ur ea, r a phar maceut | ca
accept abl e SHPY farfnsreast effigirel a@fi m%?ra‘p@wu@awgd sefpty peofijov d hepnibema s %f

anot her t herarewt dombAeEM therabll8 cQb i8R INBHAREML doGR Y afrhiSGbiiNe a@qe nt
is selected froman anticoaqgul ant. agent, an antipl atel et agent,

conbi nat i ond"4t A &Benoes piFicaHe Thaspis @ 2 pésd f%ﬁé%‘?ﬁm‘%%fﬁﬂ ‘Bﬁ 3[:5‘?"6"\fi3rdes

a novel met hwlerf(lcer suBHIY-BItic N@hstes &ﬁeeaﬁlhdagdﬁahﬁgamb@m Wedithe combination
t hr onbosi s-r ted conditions in_a nma | conprising adm nistering to

sai d manfal EW&H?&?F%HW??*%F@@%FP anDunt of [4-(6-fluoro-7-
met hyl ami no- 2, 4- 9#1&3? 19 aIISd a negd %%gorr%lr?atl Qilerent aﬁtd}fatgiet% 5 Mmﬁ% alctala_yc hl or

o-t hi ophen- 2- ylsu rmaceutt ca
accept abl e ghifarent meqh@m$ms (agdd BHY 1> antagonist (Compound A) and a cox-1 inhibitor

(aspirin)) in combination with an anticoagulant, as such a triple combination (clopidogrel,

aspirin and heparin) is presently used in the clinic (as separate entities) during angioplasty
15 procedures and has been found to be more efficatious than any of these drugs used alone or

a combination of any two of these agents.

SUMMARY OF THE INVENTION

This invention provides methods and pharmaceutical compositions of combined

therapies comprising a P2Y ), antagonist, having the structure:

20 H H



20anti coagul ant agent. In sone enbodi nents, the anticoagul ant agent
is a specific inhibitor of factor Xa,

[ 2- ({4- Rdi net hyl am no) i m nonet hyl khenyl | car bonyl am no) - 5-

met hoxyphenyl PN- ( 5- chl oro( 2- pyri dyl )) car boxam de (betri xaban, sec
bel ow), or a pharmaceutically acceptable salt thereof. C NH

Bac" cB3 25Betri xaban. WO 2008/ 137787PCT/ US2008/ 062561 5 I n anot her
aspect, the present invention provides a novel nethod for preventing
or treating is and/or a condition in a nanmal ris

admi ni steri r#g'g%@még'{ss manmal a therapgutically effectTVZU Wﬂfﬁ?‘;
[4-(6-fluoro-7-nmethyl am no- 2, 4-di oxo-1 , 4-

di hydr o- 2H qui nazol i n- 3-yl ) - phenyl ] - 5- chl or o-t hi ophen- 2-yl - sul f onyl ur
ea (Conpound,f hihs éc@mﬂla%% StlLféFM}ﬁeﬁ GERb 3L ﬁox%ailﬁf]dlﬁmﬁ@f and

anot her antiplatelet agent. anot er aspect resent

i nvention prqwra@éé 3aDmbostl- ﬁ@ﬂ%@rﬁllqpé@l-%)vleﬂymi% a9¢l inrefame i groughout
thronbosi s aQeé@fipoand Af onmbosi s-rel ated condition in a mamral

conpri si ng adnlnlsterlng to said manmal a therapeutically effective
anount of Conrpoun@ls oént@rﬁpl@te@ﬁh@édﬁ&@pﬁnhﬁﬁthﬂrb’su&&tﬁﬁﬁtcatbblﬁatfaﬁbiCdnﬂﬁﬁm

an antlcoagul ent and anot her _ant | et resent
vent i o B Rl ER R AT R UPrESs Slsh BRT SURE RS ng
a pharnaceumuﬂakhywmnﬁﬁphabhmmﬁarwﬂnfmm&hﬁ@mwﬂﬂmmmmanweﬁaxmmrmwof

[4-(6- quorqeagﬁtg am no- 2, 4-
di oxo-1, 4 dl% &r quinazolin-3-y1) phenyl ] - 5-chl or o-t hi ophen- 2-yl -

sul fonyl urea, ?% RIS gl&én?ﬁl'vé] 101?1% ﬁ&%@e@m fbds (3 EERET ’cofﬁiﬂgn

therapeutlcally e nount o erapeuti c "agent.
ot her t her apeamagaRl dharagi¢rized bwdeﬁgedﬁlrw@owep@mr@mgﬁ Ty RStarNg to said

ant i c0agy) ankande B ihorslhiail okl Ehfthn A eBhpo Al ACOBIABbLI OSRGOS
I n anot her géf)ect (ﬁl’ esent | nventl Onlprﬁr ovi des a novel

phar maceut i diewlpféréﬁhv gt i ng-rhepyHar fhiee tiiapbatd-y-saléenslyteayire

carrier, Conppunfcdiay &cﬁh&ﬂé@ﬁ Edtcb € ald MhRGRBRERDIRER ot 6 R6her
and an antlcoa ul ant age one
eutic agent he other therapeutlcally effective agent is selected from an

anticoagulant agent, an antiplatelet agent, or combinations thereof.

15 In one aspect, the present invention provides a novel method for preventing or
treating thrombosis and thrombosis-related conditions in a mammal comprising
administering to said mammal a therapeutically effective amount of [4-(6-fluoro-7-
methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl}-phenyl]-5-chloro-thiophen-2-yl-
sulfonylurea {Compound A), or a pharmaceutically acceptable salt thereof, and an

20  anticoagulant agent. In some embodiments, the anticoagulant agent is a specific inhibitor of
factor Xa, [2-({4-[{dimethylamino)iminomethyl]phenyl }carbonylamine)-5-
methoxyphenyl]-N-(5-chloro(2-pyridyl))carboxamide (betrixaban, see below), or a

pharmaceutically acceptable salt thereof.

25 Betrixaban.



20enbodi nents, the anticoagul ant agent is betrixaban, or a
pharmaceutical ly acceptable salt thereof I n anot her aspect, the
present invention provides a novel pharmaceutical conposition
conprising a pharmaceutically acceptable carrier, Conpound A or a
pharmaceutically acceptable salt thereof, and another anti pl atel et
agent. 25In still another aspect, the present invention provides a
novel conposition conprising a pharmaceutically acceptable carrier,
Compound A h ceutically acceptable salt thereof

anti coagul an Ogﬂgﬁﬁ%gad anot her antiplatel et agent. Fﬁ%mVﬂV@%??on

al so provides a novel kit, conprising: a first container for
cont ai ni ng Conpound A, or a pharnmaceutically acceptable salt thereof,
and & second cont gk o 86 /62083 ARIELL LSRONBLARARACRing o
contai ni ng anot her erapeltic agent sel'ected fromthe grou

consi sting dfeadg ﬂammb%ag@wra@n@oné@ewanaﬁmr%httqnpmpg:ﬁ@zmlag@mﬂo gicher

t han Conpour}garﬁnal@ﬂﬁraﬁ%@dll@%ﬁfbc@i@@a&ﬁﬁ{ cﬁ(l?i 6-fluoro-7-meME2RInARA-LEL8r4-
enmbodi nent s of present i nvention urther described in the

text that fdflﬁw&Wsm-SW??éole'owbgliwlbﬁshlaw-tblﬁpfsnﬂm&r@rﬁomdwew@mpound A),

cont enpl a4 echrla@hpieeiictailf REeptibR¥NChGEST ind a@fth@GdtiplalticORRuOr nore of
the followi ng areas: inproved therapeutic results, |nproved safety,

reduced anount t i st hacehee asp q:tul tlvcﬂjrmatt ilkdtion amyzd@a‘a oRe nﬁz[holmrrr greofntihdre

conbi nation drugs _as t.hat drug required to
achi eve the & érezgmlgeve 055? d?ofrachar-%mbo -é%l%edq cgac? Uonnama Bwé%oggnsmg
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| nhi bi ti on g-rhértng'ééﬁgpaﬂ éc@ AL JfaREheRXf &%%ig@%ito Wt R arkter %nt%Me%

Conpound A coag actor "Xa | etrixa In a
per f usi one chigatier assay, V\/nere the concentration of bctrixaban varies
from100 nMto 1.1 MM Figure 2 shows the dose responsive inhibition
of thrombosis by The e 08 Alse Proyidess noyel abpragnsetisat PRposgion gprprising

Conmpound A Wi fhlimiB&EQAS laaa] tgﬂ»@aefr& rc%tﬂpaﬂﬁ AQf4-fatublox AR ARYILRRA2,4-
per fusi on of mhole P q%b ood oye E ? gﬁ?en coat ed surface wher e
t he concent rdt5odt HrydrstHauigalin-dxPraevEraion-Hophey-21-tulfgpyiurea, or a
Figure 3 shoismaoscdle S@@;ﬁ&jleﬁﬁl’c kiefrof) kid axnerqa‘euttchm}wﬁmsue ambht 8f another
conbi nati on ﬁgr |chea |§% neent r 'ont? g %Ed@wth a fixed
concent r &t i oA YU EEEF % A El gHP ab)‘%? R e%e% B Htan bl ood
over col | agenticeat!etagur fremaplatelct agent, or combinations thereof,
In another aspect, the present invention provides a novel pharmaceutical
conposition comprising a pharmaceutically acceptable carrier, Compound A or a
pharmaceutically acceptable salt thereof, and an anticoagulant agent. In some
20 embodiments, the anticoagulant agent is betrixaban, or a pharmaceutically acceptable salt

thereof.

In another aspect, the present invention provides a novel pharmaceutical
composition comprising a pharmaceutically acceptable carrier, Compound A or a

pharmaceutically acceptable salt thereof, and another antiplatelet agent.

25 In still another aspect, the present invention provides 2 novel composition
comprising a pharmaceutically acceptable carrier, Compound A or a pharmaceutically

acceptable salt thereof, an anticoagulant agent and another antiplatelet agent.

This invention also provides a novel kit, comprising: a first container for containing

Compound A, or a pharmaceutically acceptable salt thereof, and a second container for



Figure 4 shows conbi ned inhibition of platelet nediated thronbin
generation by the conmbination of inhibition of the platelet P2Y12
receptor by Conpound A and coagul ation by a factor Xa inhibitor,

bet ri xaban. Figure 5 shows the conbined inhibitory effect of
a coagul ation factor Xl inhibitor 25 (an anti-factor Xl antibody) and
Compound A on platelet thronbus formati on under conditions where

ei ther single agent alone did not show inhibition. Figure 6
shows the canbined_inhibitory effect of Conmpound A and_a coagul ation
factor X inh?BI"¥b7¥(anti-factor XI antibody) on pl at%qTé‘ﬂ th‘}ﬁ?ﬁ&mus
formati on on a col lagen: WD 2008/ 137 87PCT/ US2008/ 062561 7 tissue
factor surface, whereas Conpound A alone or a conbi nati on of Conpound
A and betri : I nhi bit

Combi ned | nieBrrary aRPbeRAaH LR Bkhlim e oy ShthE oo A
W th a dir eceentinertinlateldt aganhethes thap Compqund;di and cambipggiopa thereh t hr onbus
5formation under _arterial shear conditions. Figure 8 shows the

conbi ned ef fect &resedpdshantadiasats a5iBe Prssnt pyenimarsfpdhse frseibted inghe
factor Xa i nhithiat @Novs> pt1Vl of C921-78 (see Betz A, Wng P. W,

Sinha U. Inhibition of factor Xa by a peptidyl -al pha- ket ot hi azol e

i nvol ves 2 st epsThethnﬂmittbss bfakis mvs{narbhrb banitdngplacdnd proviad ﬂ‘oﬂﬂ@her@f@t&ﬂge

Bi ochemi stry : i ncor
t or ef erence #8 dsneé)ﬁ PY 0? é”f fojrﬁwmﬁ AN oIt ((E;Vﬁd ghF raPEﬁlpc {eﬁ‘flt&r}ﬂéﬁov%i Sﬁﬁgtélc ess
in a whol e bhtdvod qn‘@nmtm@aomwvcmwblemt eti®ayf one or morefeif e cem@naibhowmgs as

combi ned eff%@%ﬂ&{m%% &topmﬁttziln}g'rg 11'?%0%9%?&#& l@&g e?fh:l ﬁ’x&he n of

T? receptors etroban in sence act or
(51.1. M of @8gNalopg) on i nhi b|t|on of the thronbotic process in a
whol e bl ood perfusion chamber assay. 15Figures 10-13 shows the effect

of Corrpound A in an intrayi ] I e 10 shows that
Corrpound A del ays the ti %#@E%gbﬁéﬁg%gﬁﬁﬁ%@@ﬁgomus in the
intravital mcroscopy nodel. Figure 11 shows the pharmacokinetics and
phar mac ody nani csFigRK] PBwsdlgrpeakattiihdnticofol Gomposfednation hy dednibyriation dfid

time for ?@ﬁ‘f} npound
A inhibits @ﬁ@ IE)u ar B%d %%:Igdlsucgl %ﬁa?g%gﬂ%arr)g 12 (Jﬁ‘%gi *?ﬁmﬁkf%ﬁisg‘?
correl ati on dbfimi(co mpouimberdthi: Roriceriatiintdf DgrixdaCtabiay frode TIOWSA ©N.1 M.

Figures 14-17 shows the effect of a conbination of Conpound A and
betri xaban in théivsraﬁmhdvmtlneedmiﬂIa:ipomixccrird@timnwfﬂmmioaibszg@nﬂamaﬂmwﬁmd 15

show ¢ hat, t . L1808 O AAREL G148, RRE8 Rlon COTHONY, N

betri xaban si gni fOngs tine tor appear ance rst
t hr onbus. FingUwses of help hurw Wquha@llagﬁecoetmrfm@twmw tlggfconcentration of

non-ef f ecti g, doases..2f afarrerad ; nd betrixaban significantly
(nhibits of Thiorboars! DE'%AI LED%‘SESCH PTI ON OF THE | NVENTI ON

Figure 3 shows dose responsive inhibition of thrombosis by a combination of
increasing concentrations of Compound A with a fixed concentration of betrixaban upon

20  perfusion of whole human blood over collagen coated surface.

Figure 4 shows combined inhibition of platelet mediated thrombin generation by the
combination of inhibition of the platelet P2Y ) receptor by Compound A and coagulation by

a factor Xa inhibitor, betrixaban.

Figure 5 shows the combined inhibitory effect of a coagulation factor XT inhibitor
25 (an anti-factor XTI antibody) and Compound A on platelet thrombus formation under

conditions where either single agent alone did not show inhibition.

Figure 6 shows the combined inhibitory effect of Compound A and a coagulation

factor X1 inhibitor (anti-factor XI antibody) on platelet thrombus formation on a collagen:



This invention relates to a nethod and conpositions for preventing or
treating thronbosis and thronbosis-related conditions in a manma!
using a conbi nation of WD 2008/ 137787PCT/ US2008/ 062561 8 Conpound A
with a co-adm nistered agent Prior to describing this invention in
nore detail, the followng terns are defined. |.Definitions It is to
be noted that as used herein and in the clains, the singular forns
"a," "an" 5and "the" include plural referents unless the context
clearly dicgg%gg ohRerw se. Thus, for exanple, refereﬂﬁﬁjP£ 0cdse

phar maceuti ca acceptable carrier” 4n a conposition inc d two or
nor e pharnaceutlcally acceptable carriers, and so forth. It
must be further noted that the classification of certain therapeutic

agents basedqisQB richelkfat) RS obpandh TR BAN RTRain REhMAnk A sR@sed
on the general know edge of a person toskilled in the art and for

cl assi fi cat iP6H*HaR 6‘8§‘@s3h%‘hl"§/“meHe pur ported mechani sns arc not
intended to be u limtati the t.herapeutic ents unl ess
the context cl eaf zislbotwétt@sgm&} %d(rjwléléory ggeﬁtec’ffrﬁ@? Cﬁ?ﬁeﬁt”glﬁ s may
act through (IoW@o@j‘d Aroitiea dieeitarmbinEniibitoabiealialiiny 12 ag/be) sis@enibes tr eat
two or nore conditi 0 to be understood that the

particul ar dGEREY Vé‘ﬁeqaﬁ]Sh@%ﬂ’fﬂn éﬂn%gorl es are for exanples only and
are not intendedg, rcLB éﬁ%‘}s tlile‘r?:&g@m? (%B?t o?Eo&Qo%n@A%%cfﬁ@nh Y ﬁan%}eg{lﬁe of

"Corrprl sing" is | mean oSl hs’ and
i ncl ude the fﬂc&cmﬁaeldlﬂaﬂoe(rfmm sf CRIHTB (bee ROt Ae%ﬁingxﬁé‘/ ofihter s . IntiGomsdfst i ng

essentially fgct 3{\*‘3 gp%ﬁ%ﬂeﬁ_ﬁ%a%gtf)ghﬂgolg%%ve%g a n%\n&rﬂ fgpg peﬁ)qlz{ngs[]ﬂ‘lel

mean excludlng Ficance
conbi nat i on choformakienal ¢heeged Edbchrgas v‘[fﬁ% 38: el%?@riﬁﬁﬁ!:ll, mpmpr@tgﬂrisrrm b}rng

20essent hal |y Qfcotis SRR s aﬁn&eoffhl@% GHEBotO Bl S Bl

trace contam nants e isolation an Ication metho
phar maceut i (Yfémvfaé%}'ept abl e carriers, such as phosphate buf f er ed
saline, preservatives, and the like. "Consjstin shal | mean

excl udi ng more t R&WCP Pl caninwhifisctof P%ﬁlh@P‘bF‘ﬂ‘gg%%‘?W@ Ay inhibition

subst anti al JrepReehist BPSetlobin iRpREG LS Hagkidr (k8 iHAMBOS M STD20h8) I S
i nvention. Embodi ments defined by each of these transition terns

25are wit hi ﬁ“ltlhéo%gﬁéh%@b(ttﬁil%oc?sﬁ%‘t’l?o&ﬂﬂo"d perfusionREATLEH 382 1 eat ment "

or "treatlng" means a eat dIS se or, condition in
SUb] ect - suoh as ATREE TSy Qe T E AV R P O PEoRCETRY
agai nst the Rigmmeowthﬂ@odxpdmdm dctahﬁﬂm tisg foc apypsarnge dtiestelirombhe &l the

synpt onms not. evel 2 h|b| i i sease .or condition, that
TP arrest: iR el BRSPS\ L o,

and/ or 3) 3Qﬂ1@tndeaﬁWMﬁgll¢sNMD$ easbtiar ofcﬁomdmtnd dxnm télapting ths tieafos i ng t he
regression Qaﬁ:péétalngg o(f?il‘st VIR rﬁgure 12 shows that Compound A inhibits vascular
20 occlusion. Figure 13 shows the PK/PD correlation of Compound A in inhibiting vascular

occlusion.

Figurcs 14-17 shows the effect of a combination of Compound A and betrixaban in
the satne intravital microscopy model. Figures 14 and 15 show that the combination of non-
effective doses of Compound A and betrixaban significantly prolongs time for appearance

25 of first thrombus. Figures 16 and 17 show that the combination of non-effective doses of

Compound A and betrixaban significantly inhibits of thrombosis.

DETAILED DESCRIPTION OF THE INVENTION

This invention relates to a method and compositions for preventing or treating

thrombosis and thrombosis-related conditions in 2 mammal using a combination of



WO 2008/ 137787PCT/ US2008/ 062561 9 As used herein, the term
"preventing"” refers to the prophylactic treatnent of a patient in
need thereof. The prophylactic treatnent can be acconplished by
provi di ng an appropriate dose of a therapeutic agent to a subject at
risk of suffering froman ailnent, thereby substantially averting
onset of the ailment. 51t wll be understood by those skilled in the
art that in human nedicine, it is not always possible to distinguish
bet ween "prquﬂﬁ&ﬂg% and "suppressing" since the ulti Radodigllct i ve
event or events nay -Ee unknown, laterg, or the patient 1S no
ascertained until well after the occurrence of the event or events.
Therefore, as used herein the term"prophylaxis" is intended as an
el ement of “dohBaBNWith 4 &-RRGRARESEAObhor tPISHBH Iy @&Reh in more

i 0"suppressing” as defined herein. The term"protection," as used
herein, is reahithelallovirg teans arsedisdyl axi s. The term "mamal "

i ncl udes, mﬁthoub i.mtation, human, nonkeys, rabbits, mce donestic
ani mal's, sudh asPHB™nd cats, farmanimals, such as cows, horses,
or pigs, and | aboratory animals. isThe term"condition" refers to a
di sease state foltisihbeiptadilat peustroifscingnd ivbapainisithonrgusf formeafrasent

i nventi on, argy BRI-Rg IS GRrREA:ORlunless the cofSxHEEHy NEEE! Bhrerwibd)RID @RI S
and thronbosis-related conditions” may be any of, but are not |imted

to the fol | GHRRFRE FdsIgACE Y GrBYBRSUIGRY FFADICPyieR iht gmppatodehiladiant

thronboti ¢ igadhofeahiRReculidfy bdbfiblic dkHorsNAY sb ffht ed to, acute
myocardi al infarction, unstable 20angi na, chronic stable angina,

transi ent i schenitemugtbt AcHSs nosl HAKAS claP@icitiph of @ltaiv Gseipdudt agthis BaSEon

preecl anpsi g/ ecl a i a, deep .venqus. thr,onhosi.s, e | i

B Seerm ot ed PP @ ar SESRUMET AR b N A °F HP SREBT cio I bopfe peren
pur pur a, 1¢ hrskilixdinitle: agndd foesibsifiottioo pepospd erdatTho perpdred nevianyms avadi ve
procedures, .6 G4 B:%@ 9Lan} Qﬁzﬁf tioff r %'ﬂ%jera%gu‘%%’a% %{fs%%feé%'lye’ coRF L1eSHPC
(coronary artery bypass gra 3 surgery, 'vasc ar graft strgery, stent
pl acenent s amdat@Bilnesct iSome tErapntovasts wkpct tewigle be @mdrepnebinkes es,

and hyper coagulyahl 6 Sik@bGRarthb Bifisle LABENEH iCa1QE L SROSHE QR o

cancers.
14- ( 6- Fl uor Gaicytan 3gg1tegivandn sach caingenes-2re farcpmgleproply2pd g nefanteidpdtodinyy ) -

phenyl 1 - 15 Gl Qbi-ok Bk pRbGImdentbr. SUl f onyl urea, » or *Compound A" s
intended to refer to the conpound having the follow ng structure: WO

2008/ 137787PCT/ US26aS4s062 Bbikended to mean that the compositions and methods include the

recited elements, but do not exclude others. “Consisting essentially of” when used to define
compositions and methods, shall mean excluding other elements of any essential
significance to the combination for the intended use. Thus, a composition consisting

20  essentially of the elements as defined herein would not exclude frace contaminants from the
isolation and purification method and pharmmaceutically acceptable carriers, such as
phosphate buffered saline, preservatives, and the like, “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

25  are within the scope of this invention.

The term “treatment” or “treating” means any treatment of a disease or condition in
a subject, such as a mammal, including: 1} preventing or protecting against the disease or
condition, that is, causing the clinical symptoms not to develop; 2) inhibiting the discase or
condition, that is, arresting or suppressing the development of clinical symptoms; and/or 3)

30 relieving the disease or condition that is, causing the regression of clinical symptoms.



10 A and its tautoners. "Therapeutically effective anmount™
means an anount of Conpound A or the co-adm nistered agent of the
present invention that is effective to treat a target disease or 5
condition when adm nistered in conbination. The therapeutically
effective amount will vary dependi ng upon the specific conbination,
t he subject and di sease condition being treated, the weight and age
of the subject, the severity of the disease condition, the dosing
reginen to be followed, timng of adm nistration, the manner

adni ni strat i SR 2UHHE Bhe 1ike, all of whi ch can be det e?%é‘lﬂm?ﬁé%?&h ly
by one of ordinary skill in the art. 10l n sonme enbodi nents, it is
contenpl ated that the therapeutically effective am)unt of Corrpound A
or the co-adm ni j an
Thei 1 rospect | ve e PFaar Afa bl il AR TR L PRkl R S 4o

this case, trltent aregyeaeaf. cﬁhelwom?lﬁ@@ttw@cramhfnacqoslph@t@p;rm@vldlmg fals

" sub- therap%uﬁrbﬁla@k%ég&me?aﬁuﬁm akdProb Sl S 4Re LMBHARE WbhGn d0RAGET 1S
i ntended to nean a dosage | ower "than the opti'mal dosage for a
t her apeut i cﬂi%e‘ﬁé‘éﬁlan%%ﬁveflt%@n%ﬁfs‘)féhﬁ‘sqﬂﬁ’élﬁe agent, but when used in
the conbi nati ons de CI’I ed herejn therapeut| c result.
"Ant i coagul ant a é?’ unggrsto ylﬂtoé%@ﬁ g ‘%B‘W?@ﬁ’&? i3 Bfent

bl ood cl ?)t fawawpdsﬁﬂie td:_d{ﬁiiif mlﬁ&cﬁifcelﬁTp&dvezﬁﬁg’Uirﬂﬁﬁup@x_@fsﬁfg];s ﬁhd&@ilelmiﬁnatebut
are not lim.t eci fic inhibitors nbj n act o

factor Xa, C@‘ft Yl ‘3%’“§ Ty PG KBt%"Fﬂtﬁr ﬂﬁ PStr’e“‘f ‘é&?tcﬁf"e'ﬁ%Wl”&“l well
hepari n and aﬂerthwmmms:ofwhetemord(eramﬂagofmesasax,sccﬂmehram ficert | SSUE
IE)a(‘gﬁrglr egnt):‘ bgg)l c’ﬁ ISC 1&|1n de 3&%1'86[% 1%' IOeTr}]t”:%n% Cclm? glg Iboth 8reven§ng and
bi val i rudi n éﬁmgsmﬁx&)f)e,ﬁn@rlgmw dﬂyat@;mxprnmtag,étaslaf:ﬂ l(eEnamra@m tg aelude
structure bejfgﬁﬁ 1ax[f;is@bi gatran (see structure below), AZD0837 (being
studied in c ical trial A Controlled, Random zed, Parallel ,

Mil ti-Centre Feaghdibhd ¥matatidyci@fes, t\moﬂlﬁlta’d&l N@fbn %ﬁyn@% QBB mice

| nhi bitor, AZD0837, G ven as ER Fornul ation, in the Prévention of
Stroke and S&?@F%IIC%‘“’E\%BW% degrdpd ety F?“Péltlinélﬁtsgc"\ﬂi‘ EQY“SAlﬁoﬁeélor pigs, and
Fi brillati onabol¥ey Migaldppropriate for But Unable/Unwilling to Take
VKA Therapy with Cinical Trials.gov Identifier: W)

2008/ 137787PCT/ US2088! ‘@oxhmh” ﬂeferm(aaeazegateyo; whER 06 Grefhads and

si ngl e- st randed nuc aci.d Dt amen Regado Bi osci ences, Durham
(tﬁlf(e X%e

NC, as descri E’g?jmioﬁs epresgltII{WC e aﬁebem%l FSIETRE Human Experi ence of

an Anti dot e- Cont te " 1
Gircul Iatl on 2006%’1428}%%% %g(?lﬁg)%%g}ntd e%%rﬁ%w\é?‘h%% Bl-gﬁg%}’? o B

Exanpl es of aehlimitcdimde ddlopipat 4Wéi§°mbﬂél}bwé‘°l§dfbfﬁlr‘ﬁé‘étrcl§m @8 heparin

(UFH), | ow npbasst c@ﬁdléﬁﬁérgmcluﬁiﬁg%ﬁi e ﬁ&hé&H) ,ac&yﬁi;bcaamﬁlﬂ%%&%hﬁme
(Lovenoxt), dal tegrarl n ragm no),, d danapar ol d %gar ang) ;

synt heti & pEREES Sheria ity %dnggladwﬂ%@t ﬁ‘dﬁﬁl’&p‘&ﬁ‘ikhaﬁt‘)‘@wl‘: ﬁrale‘)dbcu -
i drapari nux &daghe qir&blmmydleaécﬁehpmﬁl rda@aremu &m@@@mb@shself dlysle&laqaaem K
ant agoni sts i ncI uﬂ‘? war farin d| néﬂD% ﬁg}_geno
acenocounar JM Y ECRETGRANIE B 1§°3’t GREPYE, g ‘Pﬂé?r?&@ﬁe&tﬁ“é’m et hyl
bi scounacet abeplichford Iﬁﬂhﬁr@emmmqamem $1gl] DBieplasdy) darbt b LIREQMyY, post
CABQG (coronary artery bypass graft) surgery, vascular graft surgery, stent placements and
25  insertion of endovascular devices and prostheses, and hypercoagulable states related to

genetic predisposition or cancers.
“[4-(6-Fluoro-7-methylarnino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-phenyl]-
5-chloro-thiophen-2-yl-sulfonylurea,” or “Compound A” is intended to refer to the

compound having the following structure:



The term "factor Xa inhibitors”™ or "inhibitors of factor Xa" refers
to compounds that can inhibit the coagulation factor Xa's activity of
catal yzi ng conversion of prothronbin to thronbin in vitro and/or in
vivo. Factor Xa is an enzyne in the coagul ation pathway, and is 15
the active conponent in the prothronbi nase conpl ex that catal yzes the
conversion of prothrombin to thromn. Thrombin is responsible for
converting fibrinogen to fibrin, and |eads to fornmation of blood
clot. Thus, n of factor Xa is considered to tive
strategy of QQQ?PEEQand preventing thronbotic dlseaggﬁgﬁamggégf
preferred factor Xa inhibitor inhibits thronmbin formation both in
vitro and in vivo. A nore preferred factor Xa 20i nhi bitor shows
anticoagul ant efficacy in vivo. The term "specificainhibitor of
factor Xa" or "specific factor Xa inhibitor" is d-Rtended to refer to
factor Xa inhibitors that exhibit subs an
activities against factor Xa than Joai

of the same manmal. Preferabl} 5
not have significant knownricuhihiAgrsactivity agai nst ot her enzynes
or receptors in the sane 25matmmal systemat its therapeutically
effective cqﬂgﬁﬂg& Lons. WD 2008/ 137787PCT/ US20081062561 12
Exanpl es of known factor Xa inhibitors include, without limtation,

f ondaparinux, idra inux, biotinylated idraparinux, enoxaparin,
fragmn, NAP-5, R&@ezumf Hyeedfgelive 4RPH PRARTARESPOPH AT berispnd %%@7%7 ( by
Eli Lilly & a@@inistdrdlichiz@inaffd présentlinv@hinahat |dSHectiN@MinRg attdiget lsdaikcdrur € of

N-{(1R) - 244- ( 1-net eridinyl razin 0X0- 1- yl eth
V1) o hasrii o aRRES nfemiakir: BRARh AR R ERagal MY by
of the Oral vE@cdepnndﬁ(guﬂomhhebpécﬁﬁc chrvbikatidh, Ahd @bje(ftlaﬁi d?seeseeaﬁdntm ba‘hg Venous
Thr Onboenbo't}egtna ?ﬁce Em%g e@%}ﬁbjgcgmm Sf:vcrlr? ’the'%%c f:(r:ﬁ 81?L n %le gfn%g

H?H her inhibitory
hg™.enzynmes or receptors
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Events ('AT acenmen Post - Tot al Knee

Repl acemgnt ( TKRY, ;SME G86Mimast Jalsq)ﬂt&m@édﬁﬁat %1e$he%¥ut1'cg%@H‘eéﬂ'v@ﬁmount of
NCT00074828), YM 150 (as described in e.g., Eriksson, B. al, J.

Thromb. Haerf2gPpundZperthe o-emasies! 2ea i 1By megﬁnqnﬁa%bq Ipys élatp ﬂw. al s,

such as Di r egdpedriactmitiviamoi bt @bd ¥MbRQ1f0dnt FneMentd, o8 t@fapé{ﬁ&mys
Thronbocnbolu%nlln Patjeqts Under goi ng El ective Tot al

Repl acement .SHRCNE ABPUEt WISTREF 135, SHPrtRyrapepisslasags 1 thFththci‘j‘Bwal?éli‘%‘FP"m“’
Cgrrpar :c son \ﬂbtdge C@Q&nﬁ@?@ineﬁﬂﬂi@@@&ﬂians Whwehth4d Eheﬂdb;ﬁlﬂial-rdg)ls@le Sor @ Gérapeutic

| dentifier: 53678 SCr i E.
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trials, such as, A Phase fib, Random zed, Parallel G oup,

Doubl e- Bl i nd, DOGBNQDQWMWW%mehnlM@EﬁgémﬂfNU¥@@ﬁ$mﬁmaﬂaﬂbbwhﬂﬁi Dose,

Study of DU-g 46 W@?@%aﬁ%fagn&%u% Jga{muﬁuel m E%Bbt%é ndesgoi ng
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Structure
well as inhibitors of P-selectin and PSGL-1. Examples of specific inhibitors of thrombin

include hirudin, bivalirudin (Angiomax®), argatroban, ximelagatran (Exanta®, see structure
below), dabigatran (see structure below), AZD0837 (being studied in clinical trial A
Controlled, Randomized, Parallel , Multi-Centre Feasibility Study of the Oral Direct

25  Thrombin Inhibitor, AZD0837, Given as ER Formulation, in the Prevention of Stroke and
Systolic Embolic Events in Patients With Atrial Fibrillation, Who Are Appropriate for But
Unable/Unwilling to Take VKA Therapy with Clinical Trials.pov Identifier:



(2- oxo-
hi ophene- 2-
Turpie, A G, et al,

Chemical Nane ONO O /1 s a (5S)-5-chloro-N(
oxonor phol i no) phenyfi ox azolidin-5- yl)nmethyl)t
car boxam de Ri varoxaban, as described in, e.g.,
.1. Throntb. Haentost. 2005, 3(11):2479-86 WO
2008/ 137787PCT/ US2008/ 062561 13

WO 2008/137787 PCT/US2008/062561
11

NCT00623779), RB2006 (a single-stranded, nucleic acid aptamer, by Regado Biosciences,
Durham, NC, as described in Dyke, CK. et al,, First-in-Human Experience of an Antidote-
Controlled Anticoagulant Using RNA Aptamer Technology, Circulation 2006;114:2490-
2497), and lepirudin (Refludan®). Examples of heparin and derivatives include

5  unfractionated heparin (UFH), low molecular weight heparin (LMWH), such as enoxaparin
(Lovenox®), dalteparin (Fragmin®), and danaparoid (Orgaran®); and synthetic
pentasaccharide, such as fondaparinux (Arixtra®), idraparinux and biotinylated idraparinux.
Examples of vitamin K antagonists include warfarin (Coumadin®), phenocoumarof,
acenocoumarol (Sintrom®), clorindione, dicumarol, diphenadione, ethyl biscoumacetate,

10 phenprocoumon, phenindione, and tioclomarol.

A
S
Noaa-t Uﬁ,@*

NHOH
Ximelagatran Dabigatran

The term “factor Xa inhibitors” or “inhibitors of factor Xa” refers to compounds that
can inhibit the coagulation factor Xa's activity of catalyzing conversion of prothrombin to
thrombin ir vitro and/or in vivo. Factor Xa is an enzyme in the coagulation pathway, and is

15 the active component in the prothrombinase complex that catalyzes the conversion of
prothrombin to thromin. Thrombin is responsible for converting fibrinogen to fibrin, and
leads to formation of blood clot. Thus, inhibition of factor Xa is considered to be an
effective strategy of treating and preventing thrombotic disease(s). A preferred factor Xa
inhibitor inhibits thrombin formation both in vitro and in vive. A more preferred factor Xa

20  inhibitor shows anticoagulant efficacy in vivo. The term “specific inhibitor of factor Xa” or
“specific factor Xa inhibitor” is intended to refer to factor Xa inhibitors that exhibit
substantially higher inhibitory activitics against factor Xa than against other enzymes or
receptors of the same mammal, Preferably, a specific factor Xa inhibitor doas not have
significant known inhibitory activity against other enzymes or receptors in the same

25  mammal system at its therapeutically effective concentrations.



0 NH2 rqgl-yl)phenyl)- SO . ym 40 OCH3 1-(4-nethoxyphenyl)-7-
0XO0- 6- (4- (2- oxopi peridin- 3a,4,5,6,7, 7a- hexahydr o- 1H pyrazol o [ 3, 4-
c] pyri di ne- 3- car boxam de Api xaban CH3 1 H3c-N cF3 1-(3-

am nobenzo[ d] i soxazol -5- y1)-N-(4-(2- ((dimethylam no)nethyl)-
1H i m dazol - 1-y1)-2- fluorophenyl)- 3-

(trifluoromethyl)-1Hpyrazol e-5-carboxam de Razaxaban NH 40N-IN
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WO 2008/137787 PCT/US2608/062561
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Examples of known factor Xa inhibitors include, without imitation, fondaparinux,
idraparinux, biotinylated idraparinux, enoxaparin, fragmin, NAP-5, 'NAPc2, tissue factor
pathway inhibitor, LY517717 (by Eli Lilly & Co., Indianapolis, Indiana, USA, having the
structure of N-{(1R)-2-[4-(1-methyl-4-piperidinyl)-1-piperazinyl]-2-oxo-1-phenylethyl }-
1 H-indole-6-carboxamide, as described in, e.g., A Phase II Study of the Oral Factor Xa
Inhibitor LY 3517717 for the Prevention of Venous Thromboembolism after Hip or Knee
Replacement, Agnelli G. et al, J. Thromb. Haemost, 2007, 5(4):746-53, studied in clinical
trials, such as A Comparison of the Oral Anticoagulant LY517717 Difumarate to
Subcutancous Enoxaparin for the Prevention of Venous Thromboembelic Events (VTE)
Post-Total Hip Replacement (THR) and Post-Total Knee Replacement (TKR) Surgery, with
Clinical Trials.gov Identificr: NCT00074828), YM-150 (as described in c.g., Eriksson, B.1.
et al, J. Thromb. Huemost. 2007, 5:1660-65, and studied in clinical trials, such as Direct
Factor Xa Inhibitor YM150 for Prevention of Venous Thromboembolism in Patients
Undergoing Elective Total Hip Replacement. A Double Blind, Parallel, Dose-Finding Study
in Comparison With Open Label Enoxaparin with ClinicalTrials.gov ldentificr:
NCT00353678), Daiichi DU-176b (as described in, e.g., E. Hylek, DU-176b, An Oral,
Direct Factor Xa Antagonist, Current Opinion in Investigational Drugs 2007 8:778-783 and
studied in clinical trials, such as, A Phase IIb, Randomized, Parallel Group, Double-Blind,
Double-Dummy, Multi-Center, Multi-National, Multi-Dose, Study of DU-176b Compared
to Dalteparin in Patients Undergoing Elective Unilateral Tofal Hip Replacement with
Clinical Trials.gov Identifier: NCT00398216), betrixaban (as described below), and

compounds listed in Table 1, and derivatives thercof.

Table 1
Structure Chemical Name
O o {38)-5-chloro-N-((2-0x0- | Rivaroxaban,
O/—fN y )J\o 3-(4-(3- ag described in, e.g.,
_/ © \/kﬂ Y(l oxomorpholino)phenylox | Turpie, A.G., et al, J.
87 ¢ | azolidin-3- Thromb, Haemost,
© yD)methyl)thiophene-2- | 2005, 3(11):2479-86
carboxamide




10 H2N N-O H J1. e ) .sCl /P 4,"i0 N\v 0 H3C N Co)
(E) - 2- (5-chf or ot hi ophen2 yl) - N-((S) 1- ((S) 1-

nor phol i no- 1- oxopr opan2-y1l) - 2- oxopyrrolidin-3- yl)ethenesul fonam de
1$ I n nethyl pi peridin-4- yl)piperazin-1-yl)-2-o0xo0-

1- phenyl et hyl ) - 1Hi ndol e- 6- car boxam de

WO 2008/137787 PCT/US2008/062561
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Q 1-(4-methoxyphenyl)-7- | Apixaban
NH2 0x0-6-(4-(2-oxopiperidin-
\ 1-yDphenyl})-
N N'N 3a,4,5,6,7,7a-hexahydro-
/©/ 1H-pyrazolo{3,4-
@ o © ¢]pyridine-3-carboxamide
O
OCH3
CHs 1-(3- Razaxaban
H,c~N aminobenzo[d]isoxazol-5-
’2 F CF3 | y1)-N-(d-(2-
N== NGH 7 ((dimethylamino)methyl)-
ke N | 1H-imidazol-1-yl)-2-
o fluorophenyl)-3-
{trifluoromethyl)-1H-
pyrazole-5-carboxamide
HaN—¢
N—O
y [ i\ (E)-2-(5-chlorothiophen-
R SA™O | 29D-N(S)-1-((S)1-
& n motpholino-1-oxopropan-
& 2-yI)-2-oxopyrrolidin-3-
NN yl)ethenesulfonamide
Hao ™ l\fo
O
O
(R)-N-(2-(4-(1- as described in, e.g.,
o methylpiperidin-4- Apgnelli, G., et al, J.
H30—N<:>—N/_\N yl)piperazin-1-yi)-2-oxo- | Thromb. Haenost.
Nt N 1-phenylethyt)-1H- 2007 5(4):746-53
o indole-6-carboxamide
H—7
Hoo = (2R, 4R)-N1-(4- as described in, e.g.,
/@’ \f o) @ chlorophenyl)-N2-(2- Pipeline Insight:
o S_Nf(N /Q, fluoro-4-(2-oxopyridin- | Antithrombotics -
H o 1(ZH)-yDphenyl}-4- Reaching the
d F methoxypyrrolidine-1,2- | Untreated Prophylaxis
\CH3 dicarboxamide Market, 2007
O, NH | (S)-3-(7- as described in, ¢.g.,
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, Agnelli, G, et al, .1 Thm nb. Haenost. 2007
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\CH3 (2R, 4R) - N1- (4- chl orophenyl)-N2-(2- fluoro-4-(2-oxopyridin-
1(2H) -yl ) phenyl) - 4- net hoxypyrrolidine-1,2- dicarboxam de as

described in, e.g., Pipeline Insight: Antithronbotics -

Reachi ng t he

Unt reat ed Prophyl axis Market, 2007 40,N /pH NH-- \CH, H2NsoCO2H

(5) _347_ carbam m doyl napht hal en -2-y1)-2444(8)-141-

i m noet hyppyrrolidin-3- yloxy)phenyl)propanoic acid as descri bed in,
e.g., HerbertQ*WWiT7et al, J Pharmagpl Exp Titer. 1946"278¥%}3%1030-8

NH o 2-(N-((7- as described in, e.g.,
HZNNQ \Qum,cm carbamimidoylnaphthalen | Taniuchi, Y, et al,
S0,CH,COH NH -2-yDmethyl)-N-(4-(1-(1- | Thromb Haemost.
iminoethyl)pipcridin-4- 1998 79(3):543-8
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cetic acid
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o & S carbamimidoylbenzyl)-3-
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The term “[2-({4-[(dimethylamino)iminomethylJphenyl} carbonylamino)-5-
methoxyphenyl]-N-(5-chloro(2-pyridyl))carboxamide,” is intended to refer to the compound
having the following structure or tautomers thereof, which is also referred to herein as

betrixaban:

Betrixaban.

Betrixaban is described in U.S. Patent Application Publication TS2007/0112039,
which claims the benefit of United States Provisional Application Serial Number
60/735,224 filed November §, 2005, the contents of which are incorporated herein by

10  reference in their entirety. Betrixaban is known to be a specific inhibitor of factor Xa.

The term “factor XI inhibitors” or “inhibitors of factor XI™ are compounds that can
inhibit the coagulation factor X1. Upon proteolytic activation, factor X1 is converted to the
active enzyme factor XIa, which cleaves factor TX into factor IXa. Factor IXa then
hydrolyzes factor X to factor Xa, which initiates the coagulation reactions that leads to

15 blood clot formation as described above. An anti-factor XTI antibody is a protein produced
by an immune response that specifically binds factor X1, thus inhibits its activity. Some
anti-factor XTI antibodies are available commercially from, such as Haematologic

Technologies, Essex Junction, VT, USA.




WO 2008/ 137787PCT/ US2008/ 062561 14 H2,,, NH 400 NcH3 O N,i so,,CO
,NH 2-(N-((7- carbam m doyl napht hal en -2-yOret hyl )-N-(4-(1-(1-

I m noet hyl ) pi peridi n-4- yl oxy)phenyl)sul fanoyDa cetic acid as
described in, e.g., Taniuchi, Y., et al, b Ha ThronmHaman. 1998
79(3):543-8 H214 ah o ell HNHCcCH3 ' o

WO 2008/137787 PCT/US2008/062561
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“Injectable anticoagulants” are anticoagulant agents that are administrated to a
mammal through injections. Examples of injectable anticoagulants are unfractionated

heparin, low molecular weight heparins, and synthetic pentasaccarides.

“Antipiatelet agents” or “platelet inhibitors™ are agents that block the formation of
5  blood clots by preventing the aggregation of platelets. There are several classes of
antiplatelet agents based on their activities, including, GP IIb/I1la antagonists, such as
abciximab (ReoPro®), eptifibatide (Integrilin®), and tirofiban (Aggrastat®); P2Y 12 receptor
antagonists, such as clopidogrel (Plavix®), ticlopidine (Ticlid®), cangrelor, ticagrelor, and
prasugrel; phosphodiesterase 111 (PDE III} inhibitors, such as cilostazol (Pletal®},

10 dipyridamole (Persantine®) and Aggrenox® (aspirin/cxtended-release dipyridamole);
thromboxane synthase inhibitors, such as furegrelate, ozagrel, ridogrel and isbogrel;
thromboxane A2 receptor antagonists (TP antagonist), such as ifetroban, ramatroban,
terbogrel, (3-{6-[(4-chlorophenylsulfonyl)amino}-2-methyl-5,6,7,8-tetrahydronaphth-1-
vl}propionic acid (also known as Servier 3 18886, by de Recherches Internationales

15 Servier, Courbevoie, France); thrombin receptor antagonists, such as SCH530348 (having
the chemical name of ethyl (1R,3aR 4aR,6R, 8aR, 95, 9a8)-9-({E)-2-(5~(3-
fluorophenyl)pyridin-2-yl)vinyl)- [-methyl-3-oxododecahydronaphtho[2,3-C] furan-6-
ylcarbamate, by Schering Plough Corp., New Jersey, USA, described in
US20040192753A1 and US2004/0176418A1 and studied in clinical trials, such as A

20 Multicenter, Randomized, Double-Blind, Placebo-Controlled Study to Evaluate the Safety
of SCH 530348 in Subjects Undergoing Non-Emergent Percutaneous Coronary Intervention
with ClinicalTrials.gov Identifier: NCT00132912); P-selectin inhibitors, such as 2-(4-
chlorobenzyl)-3-hydroxy-7,8,9,10-tetrahydrobenzo[H]quinoline-4-carboxylic acid (also
known as PSI-697, by Wyeth, New Jersey, USA); and non-steroidal anti-inflammatory

25 drugs (NSAIDS), such as acetylsalicylic acid (Aspirin®}, resveratrol, ibuprofen (Advil®,
Motrin®), naproxen (Aleve®, Naprosyn®), sulindac {(Clinoril®), indomethacin (Indocin®),
mefenamate, droxicam, diclofenac (Cataflam®, Voltaren®), sulfinpyrazone (Anturane®),
and piroxicam (Feldene®). Among the NSAIDS, acetylsalicylic acid (ASA), resveratrol
and piroxicam are preferred. Some NSAIDS inhibit both cyclooxygenase-1 (cox-1) and

30 cyclooxygenase-2 {cox-2), such as aspirin and ibuprofen. Some selectively inhibit cox-1,

such as resveratrol, which is a reversible cox-1 inhibitor that only weakly inhibits cox-2.



i1l OH O 411 nethyl (212, 3R)-2-(3- carbam m doyl benzyl) - 3-
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The term 12-(14- Rdi net hyl am no) i m nonet hyl | phenyl | car bonyl am no) - 5-
met hoxyphenyl | - N- (5- chl or o( 2- pyri dyWar boxam de," is intended to
refer to the conmpound having the follow ng structure or tautoners
thereof, which is also referred to herein as betrixaban:

Betrixaban is described in U S. Patent Application Publication
US2007/ 0112039, which clains the benefit of United States Provisional
Appl i cati on YR IEHBNnber 60/ 735, 224 filed Novenber 8YCTAHRI806256¢
contents of which are incorporated héfein by toreference in their
entirety. Betrixaban Is known to be a specific inhibitor of factor
Xa. "facto ors ' iitors of factor X"
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prot eol yti c phedletuadtidnpefft@ctor Xl is converted to the active enzyne
factor Xla, which cleaves factor I X into factor | Xa. Factor |Xa then
hydrol yzes fact offheeno pharge@nticflly aoptntable selfs” 15 rataaigo nhledeabgpfltatacton
reactions t I o e. An
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t hat speci f inggicplyr S[BPSﬁH@ntﬁ Bunden thg partickigsthprapputi %&@nﬂﬁ tescribed hoggin.yWhegone

anti-factor tﬁgrap%ﬁ'ﬁc' ?&@ &&n@écﬁn%%\Jcﬁ’t%%oﬁﬁmﬁ{f‘wlﬂc fuhQidhalSibkC Bas@S
Haemat ol ogi ¢ Technol ogi es, Essex Junction

2008/ 137787 Fﬂéfhﬁ?ﬁzb%)‘@}l b®oERed Py contacting the pguiralifom o S%ﬁﬁ?@%@iﬂ\’ﬁﬁt% " are
anti coagul arkhff@@ﬁmr@uﬁt iaathe aksQePhed, Bttt feal @ 6h 4 QiteblBEREvcht EQAGHs of

i nj ections. ect.abl e anti cpagul ants are unf ractionated
nepar i n. T o HoBeh ﬁﬁuw@esa?qeﬁfgble BTG PR e alumini,
pent asacaear i sesoniu 'hAmtlmmh,abgieﬁtfera@ €ino8s, lithtund, plagiesilu@f mdngitid) b @gasousar e
agents t hat bka(c;)s%ll(m tso unfz OZEnrg%Itl t‘ﬁer:] 1i18=,f Salts derived from pharmaceutically-acceptable
organic bases include salts of primary, secondary and tertiary amines, including substituted
amines, cyclic amines, naturally-occurring amines and the like, such as arginine, betaine,
caffeine, choline, N,N’-dibenzylcthylenediamine, dicthylamine, 2-dicthylaminocthanol, 2-

15 dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-
ethylpiperidine, glucamine, glucesamine, histidine, hydrabamine, isopropylamine, [ysine,
methylglucamine, morpholine, piperazine, piperidine, polyamine resins, procaine, purines,
theobromine, tricthylamine, trimethylamine, tripropylamine, tromethamine and the like.
When therapeutic agents described in the invention contain relatively basic functionalities,

20 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 derived from inorganic acids
like hydrochloric, hydrobromice, nitric, carbonic, monohydrogencarbonic, phosphoric,
monohydrogenphosphoric, dihydrogenphosphoric, sulfuric, monchydrogensulfuric,

25 hydriodic, or phosphorous acids and the like, as well as the salts derived from relatively
nontoxic organic acids like acetic, propionic, isobutyric, malonic, benzoic, succinic, suberic,
fumaric, mandelic, phthalic, benzenesulfonic, p-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,

30  e.g, Berge, S M., et ¢f, “Pharmaceutical Salts”, Journal of Pharmuaceutical Science, 1977,
66:1-19). Certain specific therapeutic agents coitain both basic and acidic functionalities

that allow the compounds to be converted into either base or acid addition salts.



5bl ood clots by preventing the aggregation of platelets. There are
several classes of antiplatelet agents based on their activities,
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non-steroi dal anti-inflgnmto diugs (NSAIDS) sb&h as
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Mot ring), naproxen (Ale (r) hbp rosyn(D), sullndaa (dinoril(r)),

i ndonet haci n (1 ndoci n0), nefenamate, droxicam diclofenac (Cataflang,
Vottaren(r)), sulfinpyrazone (Anturane€), and piroxi cam (Fel denei 0).
Among t he NSAh B8jumask{Reksdh Ilgyl i c acid (ASA), resveratrol and

pi roxi cam are preferred.- Some NSAI DS inhibit both_gycl ooxygenase-1
(cox-1) and 30cycl ooxygenase-2 (cox-2), such ags girin and

i buprofen. Some sel ectiyely inhibit cox-14 %y resveratrol, which
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bl ockers, which are descrqped also have a pliatel et-inhibiting
ef fect. The term’ phaﬁna eufiically acceptabl g salts" is neant
to include salts of the-active conpounds which are-prepared with
relatively nontoxic acids or bases, depending on the 5particul ar
substituents found on the particul ar therapeutic agents descri bed
herei n. Wen

Several crystalline solid or amorphous forms of the potassium salt Formula I and
sodium salt Formula 11 are also described in U.S. Patent Application Publication US

15 2007/0123547. Some preferred crystatline solid forms of the potassium salt Formula I have
at least one of the following characteristics: (1} an infrared spectrum comprising peaks at
about 3389 cm™ and about 1698 em™; (2) an X-ray powder diffraction |pattern comprising
peaks at about 9.5 and about 25.5 °28; and (3) a DSC maximum endotherm at about 246 °C.
Among these forms, some have an infra red spectrum comprising absorption peaks at about

20 3559,3389, 3324, 1698, 1623, 1563, 1510, 1448, 1431, 1403, 1383, 1308, 1269, 1206,
1174, 1123, 1091, 1072, 1030, 987, 939, 909, 871, 842, 787, 780, 769, 747, 718, 701, 690
and 667 cm™. Other preferred crystalline solid forms of the potassium salt Formula T have

at least one of the following characteristics: (1) an infrared spectrum comprising peaks at
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25 Further the salt of Formula 11l may exist in a crystalline polymorph as disclosed in U.S.

Patent Application Publication US2007/0112039. One crystalline polymorph form of
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15 Additionally, prodrugs can be converted to the active compound by chemical or
biochemical methods in an ex vive environment. For example, prodrugs can be slowly
converted to the active compound described in the invention when placed in a transdermal

patch reservoir with a suitable enzyme or chemical reagent.

Certain therapeutic agents described in the invention can exist in unsolvated forms
20 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 amorphous
forms. In general, all physical forms are cquivalent for the uses contemplated by the present

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

25 “Pharmaceutically acceptable carriers” refer 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 as
human serum albumin, buffer substances, such as phosphates, glycine, sorbic acid,
potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, salts

30  or electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium

hydrogen phosphate, sodium chioride, zinc salts, colloidal silica, magnesium trisilicate,



a salt wwth an acid. The acid is preferably selected fromthe group
consi sting of hydrochloric, lactic, naleic, phenoxyacetic, propionic,
succi nic, adipic, ascorbic, canphoric, gluconic, phosphic, tartaric,
citric, ncthancsul fonic, fumaric, glycolic,

napht hal ene- 1, 5-di sul fonic, gentisic and benzenesul fonic. Preferably
the acid is selected 20fromthe group consisting of hydrochloric,

| actic, maleic, phcnoxyacetic, propionic, and succinic. Most
preferably, the acid is maleic acid, formng the naleate salt of
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fofm or voPaBgaY T B wen s e e Rs Te e YR T FooBRh bt o
powder X—raymdm@hm&gkﬂ@hm@@bWerﬁmhawmmgpaWahﬁa$mo®aumu@ﬂdxﬂﬂ@kerabIy
ei ght of the I;o I a stic pe k loca

4.9, 9.7 1 go@%e i> \N}?%gl{l%[l)gglyci lgﬂs I;Smg%ﬁeglh c-:e lp ica i aée eicrl%% 3,
26. 8 degr eesn R@ningten Zaphaumerezmceffé‘emced l\@p}ygrﬂzéulsﬂmg@nmh}y mmplardfrcfpmcet he
powder X-ra [ t h i c peak
B ocat i orto. AP 65 Agh PRy BR AR 0%, APOIR TSN 6 4E IERBEL BRI 51 o
20.8, 21.6, c';lglgm'ystra.tz)g[;2 tmat i grabtablgs C@sul%elgcirg,é@mgce@dg@ like, and consfient with

neutr al fornggﬁmhg%h&gﬁ&gggyﬁbgw@gents may be regenerated by
contacting the salt wth a base or acid and isolating the parent

t her apeut i c 1agenbethiled BerfRIAM Bt TadbdidRRAREr . The parent formof the
t herapeutic agent differs fromthe various salt fornms in iocertain

physi cal pr%PertkﬁﬁmdéMﬁﬂeﬁ§m§°|“b'"ty in polar solvents, but
ot herwi se thé sa

10 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 following therapeutic agents:

(1) [4-(6-fluoro-7-methylamino-2,4-dioxo-1,4-dihydro-2FH-quinazolin-3-yl)-phenyl]-
5-chloro-thiophen-2-yl-sulfonylurea, or a pharmaceutically acceptable salt thereof; and

15 (2) a second therapeutic agent selected from the group consisting of an

anticoagulant, an antiplatelet agent, or combinations thereof.

In one aspect, the invention provides a novel method for preventing or treating
thrombosis and/or a thrombosis-related condition in a mammal comprising administering to
said mammal a therapeutically effective amount of the following two therapeutic agents:

20 (1) [4-{6-fluoro-7-methylamino-2,4-dioxo- 1 ,4-dihydro-2H-quinazolin-3-yl)-phenyl]-
5-chloro-thiophen-2-yl-sulfonylurea, or a pharmaceutically acceptable salt thereof; and

(2) an anticoagulant agent.

In some embodiments, the anticoagulant agent is an inhibitor of factor Xa. In some

embodiments, the factor Xa inhibitor is a specific factor Xa inhibitor.

25 In some embodiments, the factor Xa inhibitor is YM-150, Daiichi DU-176b,
LY517717, or a compound selected from Table 1.

In some embodiments, the factor Xa inhibitor is rivaroxaban.



equivalent to the parent formfor the purposes of the present

i nvention. In addition to salt forms, certain therapeutic
agents are in a prodrug form Prodrugs of the therapeutic agents are
t hose conpounds that readily undergo chem cal changes under
physi ol ogi cal conditions to provide the conpound having therapeutic
activities. 15 Additionally, prodrugs can be converted to the active
conpound by chem cal or biochem cal nethods in an ex vivo
environnment. For exanple, prodrugs can be slowy converted to the
active conplUhHIHEEETi bed in the inventi on when pl acd®TUi2088/062561
transdcrmal patch reservoir with a sdltable enzyme or chem ca
reagent. Certain therapeutic agents descrlbed in the i nvention can
exi st in unsolvated for 20as. wel |. solvate ncl udi ng
yrat ed forns. RoBeTEPBeToRE SH YRt B Heoar e Db S 1o
unsol vat ed fpﬂdrmsceaﬁtdliﬁﬁoeeptdnteem{dmdeﬁfb Lbgillefaoapiasaeas hd phhinatdudcatigope
of the presen vent erapeutic agents may exist in
nul tiple crﬂgFgwﬁ?ﬁ' hﬁﬁ%ﬁ%b ﬁgm%% . In general, all physical
forms are equiva e t.e

i nvention and ar%%?%E%ﬁ{gl %S é%aﬁgﬁﬁﬁﬂg%§4%%%9%dggﬁ}ﬁéﬁ%gg&mmm@

i nventi ors. 25&?%&?@@@@@6Nﬁ@bmyma@@@ﬂﬁaﬁhéﬂé@w&ﬂ@ﬂ@ﬁOw%ﬁﬁﬁ”bohaﬁme

di | uents, e>&ﬁl‘b£’d1ﬁ€lﬁ§ the hticEulah Ol E&t?s@@l&cté@f}’onpﬁe E&HconBsthn Qf bivalirudin,
conposi tions of the invention. Pharnaceutical éﬁaacce ptable carriers

i ncl ude ion a@@@%ﬁdm@dmm%malm%ﬂgﬁrrﬁpn@@%‘*@é 006, dabggatraind,  serum
proteins, sygthodsurAtbman serum al bum n, buffer substances, such as
phosphat es, gl yci ne, sorbic acid, potassiun1sorbate, partial

gl yceride niXturm$nm8maahm6£medsﬁﬁgﬂkﬁﬂ#ﬁnh@&ﬁwaﬂ@@ﬂﬁ&b@ﬁmﬁﬁwMSaltS

phosphat &, BLaB et FF S5 I BumRares <EhH e For Medeio P tnm o

col | oi dal sidfi B)fmaa,enm]&gﬂaﬂsmaml$ pdlbd i ImD&t:IE-lar we‘v@ heparin. In some embodiments, the

2008/ 137787 PGl / U%Suﬁalg A @&%@&eggor}?ﬁ,ﬁé\ ou%yonbl t ngo ?Jfon grmux danaparoid,

cel | ul ose- baset tahces

car boxymet hyheapdril @ﬁaiarlpmdyaﬁmylbmt@éiepwmx es,
polyethylene-poI{oxyproperne bl ock pol ynmers, polyethyl ene glycol and
wool fat. Suitab neothshembogitsnis haantieeteying pesnEf e e B anibadiRdmitiigt on

"'s Phar magceyftef @hbodliefR GRSanti MG Pl isBiigudonpany, a standard
reference Stext in this field. They are preferably selected with

respect to the |mh@mdﬂquafm%ﬁ&mﬂdmpﬂh&&%ak&@aﬂwh&mhgh&MMQbﬁha

tabl ets, capsule eI|X|r§ d i he Ilke[ and. con$|st9nt yu

convent | onal BT HEESGHFC Y i ERE st e R PTE T BR S e

Enbodi nent s said Methedsthabpcltiedy afﬁmtvetanﬂihm opthe &dlowing hwathdre@ntiquigend: des

novel nethods for tr ?Bt[h n@ﬂuoro 9 {hylaron?nol2n4-c%oxm%hydro-ZH-quinazolin~3—yl)—

20 phenyl]-3-chloro-thiophen-2-yi-sulfonylures, or a pharmaceutically acceptable salt thereof;
and

(2) another antiplatelet agent.

In some embodiments, the antiplatelet agent is an antagonist of the TP receptor. In
some embodiments, the antagonist of the TP receptor is ifetroban. In other embodiments,
25 the antiplatelet agent is a cyclooxygenase inhibitor. In some embodiments, the
cyclooxygenase inhibitor is acetylsalicylic acid. In some embodiments, the antiplatelet
agent is a reversible cyclooxygenase-1 inhibitor. Tn some embodiments, the reversible

cyclooxygenase-1 inhibitor is resveratrol.



characterized by undesired thronmbosis conprising adm nistering to
said mammal a therapeutically effective anount of the foll ow ng

t herapeutic agents: (1)

[ 4- (6-fluoro-7-nethyl am no- 2, 4- di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-y1) -
phenyl] 5-chl oro-thi ophen-2- yI sul fonylurea, or a pharnaceutically
acceptabl e salt thereof; and 15(2) a second therapeutic agent

sel ected fromthe group consisting of an anticoagul ant, an
antiplatel et agent, or conbinations thereof. In one aspect, the
i nventi on pﬂ%%ﬂ@%§757novel met hod for_preventing or t¥eAiS2Hg062561

t hronbosi s and/or a thrombosis-relatéd condition in a nammal
conprising admnistering to said mammal a therapeutically effective

amount of the fo Iovvln two t eut i

e (et uor oc 7. Ryt S Reste SR B St R SRR o T b - 3. y 1) -
phenyl] - 5- chhsbtios d)ﬂ‘ﬁb@phﬂbl-cﬁt&fjﬂa&@uﬂn’bﬁﬂnyl dipeidgmae, agerglogrciietaol istgtd,y
accept abl e [e (2) an anticoagul ant agent.

In sonme enbo érr%lta{]%n ?Zﬁ%r antl coagul ant agent is an inhibitor of

factor Xa. In somoﬁg@mdﬁm&a at| nt{}%ﬁg cﬁ%e%er?ﬁ%ﬁlc%?én@é Qﬂnaﬁlgerg?]ﬁgl%% fic

factor Xa inhibitor. 25In sone e I ments actor Xa 1nhibitor
is YM 1505 DEgrépeic doedEe76b, LY517717, or a conpound sel ected from
Table 1. In some enbodi pents, the factor Xa inhibitor is rivaroxaban.
VO 2008/ 137787PCH 0868 igotipaf the therapeiicageis asrABRN B '8 S he
speci fi ¢ i nhidigemic dfagfsact or Xa is betrixaban, or a pharmaceutically
acceptable salt thereof. In still sone enbodinents, t he

phar maceut i cal | yhaonephaldirgcnsathe tvafthdogeuticahnarerd sintidieerapdiedtageond).t .

I n ot her enbodi nents, the anticoagul ant agent is selected fromthe
group consi st i nglnseme speasinidnts, hahiodhdaraesicatentsaroatbimsterédrsqusntiallXa,
factor XI, factor Xla or factor Vlla. In sone enbodinents, the

ant i coagucl ant aglritill prothespspeqtdle RYeahnIYidss bEshediasPetening wfreating

bi val i rudi n,hd3meets 20885k thieBBbdiddialkd cHAbA T dnarshd el RERHLE AdminR8S 7,
RB2006, dablrfg%tran ?g hcno rol. In ztl |1 ot her enbodi nents, the
alg ﬁé&

anti coagul a CTAPEUfL gm'eemgmt 0 Egla&hlpgﬁlg three therapeutic agents:
(1) [4-(6-fluoro-7-methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-

phenyl]-5-chloro-thiophen-2-yl-sulfonylurea, or a pharmaceutically acceptable salt thereof;
15 (2) another antiplatelet agent; and

(3) an anticoagulant agent.

In some embodiments, the antiplatelet agent is a cyclooxygenase inhibitor. In sorne
embodiments, the antiplatelet agent is acetylsalicylic acid. In other embodiments, the
antiplatelet agent is an antagonist of TP receptor. In some embodiments, it is ifetroban. In

20 some embodiments, the anticoagulant agent is a factor Xa inhibitor. In some cmbodiments,

it is betrixaban.

In some embodiments, at least one of the therapeutic agents is administered in a sub-
therapeutic dosage. In some embodiments, all of the therapeutic agents are administered in

sub-therapeutic dosages.

2 In some embodiments, the three therapeutic agents are administered simultaneously.

In some embodiments, the three therapeutic agents are administered sequentially.
Int some embodiments, the pharmaceutically acceptable salt of [4-(6-fluoro-7-
methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-phenyl]-5-chloro-thiophen-2-yl-

sulfonylurea is the potassium salt.



10agent. In sonme enbodi nents, the anticoagul ant agent is sel ected
fromthe group consisting of synthetic pentasaccharides and | ow

nol ecul ar wei ght heparin. In sonme enbodi nents, the anticoagul ant
agent is selected fromthe group consisting of fondapari nux,
danaparoi d, enoxaparin, dalteparin and unfractionated heparin.

I n other enbodi nents, the anticoagul ant agent is an anti-factor Xl
anti body. In still 15other enbodi nents, the anticoagul ant agent is

bi val i rudi n. | n anot her aspect, the invention provides a nethod
for treating"@*W&H7%¥i on in a mammal cgharacterized byP&HERBUBPEEP!
thronbosis in a mammal conpri sing adﬁsnistering to said manmal a
therapeutically effective anount of the followi ng two therapeutic
agents: 1 .

[ 4- (6-f1 uor o- 7- mbt %’W&”rﬁg%%"-‘?f%t-ha PyRBLcputell Acsrmible SR A P8I B- 3- yi ) -
20phenyl ] - 5-motihydmand-hi-dpRend 42l -fuomydlineegl)-plenyla S phap e cgut-2-ghl | y

accept abl e sald. thereql . And.u (2) another antipl atel et
agent . * Hwéonében%bgghgnts, the antiplatelet agent is an

ant agoni st of the, JReLRERRLGHs, th TrGU¥Es SR, AR RS se§eb@%ﬁ&% adep,gt of
the TP receptor is ifetroban. In other enbodinments, 25the .

anti pl at ef et “CAHEIRE of asuty MygArdind iRy eliva sasthinpnging hronicyjtable aggina, transient
embodi nent s, is&ﬁﬁic@&&k@&i@kﬁ@P@ﬁaﬁerhlﬂz@écbﬂaﬁ BleadeSpraC RinpliS @ dn¥ib, decehdhs | N
sone enbodi nents, .the ?ntl atel et, agent is a reversible . )

cycl ooxygenadSRmPosis AP pRlEgydisserinateiipirayaTsean sragation gnddhrprbatic sytppeaic

cycl ooxygenasgpuia, thidhtatié &1d résSendt@SeRpladaficdk follo¥Mdg invasive procedures resulting

2008/ 137787PCT/ U82008/ 062561 2 I n enbodi nents, the other
anti pi at ol ot PR TIPS SBPRE PR iy Pt DR R TS, P et et

abci xi mabg eptgefyi Batulal grafttsenpat, samlacompyy and &iotien of agiphem0a, devices and
cilostazol,ligggggel, furegrel ate and ozagrel. In sone
enbodi nents,” at T€ast one of the therapeutic agents is adm nistered
in a substhegrapewpti L In some enbodi nents, both of the
therapeuticq%gen?ghgfgaggﬁsﬁwg?g?gg in sub-therapeutic dosages. In
sone enbodi nents, the two therapeutic agents are adm ni stered

si mul t aneousl y. [FS SRR AFGRIP HESI PP RICRL Gmppoan PrisngBent s ar e
admi ni st er ecphaeGueritdlighicptatlOtarrics [ i-(d-arot-RRthyRHRO4-dibhel 4-fiugmnd-i on

provi des a hod for eventing or. treati hronbosi § and/ or a

hr onbosie- r o1 e ondr THOH P RSO HRRRE BT, SaUR AErarifg « o
sai d mamal @cdphibicapebiidahd ot lefthealedr therapaividentobledtiefirdootht gioing t hr ee
therapeutic c%gs%yhg of an anticoagulant agent, an antiplatelet agent, and combinations thereof.

In one aspect, the invention provides a pharmaceutical composition comprising the
following two therapcutic agents:
20 (1) [4-(6-fluoro-7-methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-phenyl]-
S-chloro-thiophen-2-yl-sulfonylurea, or a pharmaceutically acceptable salt thereof, and
(2) an anticoagulant agent,

and a pharmaceutically acceptable carrier.
In some embodiments, the anticoagulant agent is an inhibitor of factor Xa,

25 In some embodiments, the factor Xa inhibitor is a specific factor Xa inhibitor.

In some embodiments, the factor Xa inhibitor is YM-150, Daiichi DU-176b,
LY517717, or a compound selected from Table 1.

In some embodiments, the factor Xa inhibitor is rivaroxaban.



(1)

[ 4-(6-fluoro-7-nethyl am no- 2, 4-di oxo- 1, 4-di hydr o- 2H- qui nazol i n- 3-y1) -
phenyl ] - 5-chl oro-t hi ophen- 2-yl -sul fonyl urea, or a pharmaceutically
acceptabl e salt thereof; 15(2) another antiplatelet agent; and (3) an
anti coagul ant agent. In sonme enbodi ments, the antiplatelet agent is a
cycl ooxygenase inhibitor. In some enbodi nents, the antipl atel et agent
is acetylsalicylic acid. In other enbodi nents, the antipl atel et agent
is an antagoni st of TP receptor. In sone enbodinents, it is

i fetroban. MPXBEEHE enbodi nents, the anticoagul ant HJERFE0FEw231
factor Xa inhibitor. In sone embodi méhts, it is betrixaban. In
sone enbodi nents, at |east one of the therapeutic agents is

adm ni stered in sub-therapeutic dpsage. |np.so enhodi nents, all of
The Cherareciic Bstr hufiR e etiBr 88810 LR S Ruf IR s ages.
251 n sone enbodiarmetidaly adchpaitdmk tetehie lapidisbme cralgdinteats aheplacimenitisdligr ed
sinultaneousl%
S

S0 odi ) three therapeutic agents are
admi ni stered" Btaélg F]a?ﬁ OgF ‘f“ﬁ’ﬁ[l‘m“dﬁ E%ﬂfaﬁéatg %ﬂ@

que me enbodi nents, the

phar maceuf[ ical l yln%?}féte%@mn?enéathé an‘BanhL_ﬁéx{t _@'SQIEHQ{ fﬂ)'n? the group consisting of

met hyl at ni no- 2, 4- di oxo- 1, 4- di hydr o- 2 qU|nazoI|n-3-y%)- henyl T-5-chl o

r o- t hi ophfen-spesificduliitioraf tiveabin, dactas £Xq Betas . dagios &lator Tacipppvlla. In some

2008/ 137787 RGhh4Ia208) 30828 h14Bagent is selebttd SHABC %@g@gnﬁﬁﬂﬁg $f bibdMudin,
ro-7-

pharmaceutically acceptable salt of [4-(6-fluo

met hyl ami no-*22ARoP ISR AY e HY dPORSRRQURHz ol i n- 3- y1) - pheny11- 5- chl or
o-t hi ophen-2-yl syl fonylurea js.the sodiymsalt.. . l.n s

erbodi mont s 1 ho PO RBEFEelap PEe UHIFT oA egale BB PE AFhe
group consi sting;.of . )C [l i J. | i A,

o oni o st abl e aiarAacHpERCRE Sl Bhu i AEGH s Mo d AR, ot Vol
peri phera \dswmiichs peiaspeetgddespme ool mvlpleawveightdnapsia, deep venous

t hronbosi s, enbolism dissem nated intravascul ar coagul ati on and

t hronboti c cyt opBrfPEe prpqsipals: hmrwintrerlpe agaes sdested FeDitee EOMFPIseHes ons

following i rb‘f@oihé{ﬁrirﬂfx?d‘aﬁ%dfo%ﬁ, kR Spakih, | RGO ARBHCARL RS heparicar ot i d
endarterectony, post CABG (Coronary artery bypass graft) iosurgery,
vascul ar graft slirger ymbosingts, tht atiesuilig aganths binBRibitdrenfactbr X1, In some

endovascul ar__devi ces .and .pros si.5. b. Phar ut.j cal Conpositions
Thi s inventﬁ%‘°§F§%&B¥’%ﬂ§é§“%%aF@ééﬁﬁﬁﬁE§F%§%ﬁﬁ%@? i ons conprising a
phar maceytical ly ¥ . ier., . o
[4-(6-f|E%ro-?-n%%ﬁg?@%ﬁ%ﬁsggﬁ@%ﬁ%ﬁgﬁﬂgﬂ%ﬁ%?ﬂf%gﬁf%ﬁphazol!n-3-y1)-p
henyl ] - 5- chl or o- {0 R enthoHihieSs | QAN BELA is UmgRRAT ABSRY beal |y
acceptabl e salt thereof and at |east another therapeutic agent

sel ect ed frdlPiEHBLgroup consisting of an anticoagul ant agent, an

antiplatelet agent, and conbinations there
P 9 Pn anotﬁer aspect[TRe pnventlon provides a p%

Linaceutical composition comprising
the following two therapeutic agents:

20 (1) [4-(6-fluoro-7-methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-
phenyll-3-chloro-thiophen-2-yl-sulfonylurea, or a pharmaceutically acceptable salt thereof;
and

(2) another antiplatelet agent;

and a pharmaceutically acceptable carrier,
25 In some embodiments, the antiplatelet agent is an antagonist of TP receptor. In
some embodiments, the antagonist of TP receptor is ifetroban.

In other embodiments, the antiplatelet agent is a cyclooxygenase inhibitor. Tn some

embodiments, the cyclooxygenase inhibitor is acetylsalicylic acid. In some embodiments,



In one aspect, the invention provides a pharnmaceutical conposition
conprising the followi ng two therapeutic agents: 20(1)
[4-(6-fluoro-7-nethyl am no- 2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-y1) -
phenyl ] - 5-chl oro-t hi ophen-2-yl-sul fonylurea, or a pharmaceutically
acceptabl e salt thereof; and (2) an anticoagul ant agent; and a
pharmaceutically acceptable carrier. In sone enbodi nents, the

anti coagul ant agent is an inhibitor of factor Xa. 25In sone

enbodi ments, the factor Xa inhibitor is a specific factor Xa

i nhi bitor. WO2008433BL o enpodi ments, the factor Xa iFf{BPOHI23E

YM 150, Daiichi DU 176b, LY517717, or a conpound sel ected from Tabl e
l. I'n sonme enbodi ment s, the factor Xa |nh| bitor is ri varoxaban WO
gggg{ 3';327?25?” r qgt%/gg 1s areve %Ie %/clﬁovgenasgbl allﬁhlglg.)l;‘ 91 sorﬁe em og1errllje thctgef ly
acceptabl e s*atf:tsﬂvtehemle@dygerﬂm lenhlblkorsscrcﬁeeretm:\odl ment s, the
pharmaceutical ly acceptable salt of betrixaban is the mal eate salt.

I n ot her enbodi mMasewe cmbpdimpnts; thogoleiglet agerf isselegted e fhe group prasigiingap
consi sting Qf)cvl.siﬁﬁ@%btﬁﬂbﬁtldenﬂﬂbmdhq:ﬁﬁmﬁgm&@ nggﬁ@'log101155@%&5E0fbbdg?@1ﬁ1rfe@¢9£t9r
X, factor Xla or factor Vila. 1n sone e di ments, fhe anticoagul ant
agent i s SelBEP8&From t he group conS| stl ng of bivalirudi n

ar gat r oban, | ep| ﬁ@ vvarfarlkh mar ol t her
enbodi nent s, the nsHE PlogiG P i ed’é‘@ﬁtt‘on péo" ag’&atcﬁ%‘lcﬁ C%fﬂltc’is‘él%gul ant
agent. In sccmpxeqtﬁgcamhmt@ncatlheccamtmam&guhﬁmﬁe faigeniie thise helapmti eghefits:om
t he group consisting nt het ent-as cch nd. | o

mol ecul ar wei ght hep ]3)3% 6-fhloto- {hyls‘lglﬁl@ O}ff”]ai d‘g d?’("'tz ﬁ’equmdmml_}yl)'
ant i coagul amheryfjesathlorsthepheeci- ﬁekul‘fqrrwturetahe aghoupcaioaldy tdprgleodlt thereof,

f ondapar ipux, danapargageﬂﬁ%g%ﬁ%qggt tcparin and unfractionated
hepari n. I n oth nment s; e anticoagul ant agent is an

i nhi bitor of factor Xi).anlﬂﬁlcsm’enfeﬁ'@b@dl ments, the inhibitor of factor
XI is an anti-factor Xl antibody. 15In still other enbodinents, the
anti coagul ant agBriP™f gmRAdEANSHifgfn4iplatclet agentjigp Seloptyeysiranlibies din feRt s,

t he anti coagbadiincits thelailAdatapAis :AEMABSTic Yid. dabihgadnbBfiments, the
antiplatelet agent is an antagonist of TP receptor. In some embodiments, it is ifetroban. In
15 some embodiments, the anticoagulant agent is a factor Xa inhibitor. In some embodiments,

1t 18 betrixaban.

In some embodiments, at least one of the therapeutic agents is present in a sub-

therapeutic dosage.

In some cmbodiments, all of the therapeutic agents are present in sub-therapeutic

20  dosages.

In some embodiments, the pharmaceutically acceptable salt of [4-(6-fluoro-7-
methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-phenyl]-5-chloro-thiophen-2-yl-
sulfonylurea is the potassium salt.

In some embodiments, the pharmaceutically acceptable salt of [4-(6-fluoro-7-

25 methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-phenyl]-5-chloro-thiophen-2-yl-

sulfonylurea is the sodium salt.



I n anot her aspect, the invention provides a pharnmaceuti cal
conposition conprising the follow ng two therapeutic agents: 20(1)
[4-(6-fluoro-7-nethyl am no- 2, 4-di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-y1) -
phenyl] - 5-chl or o-t hi ophen- 2-yl - sul fonyl urea, or a pharmaceutically
acceptabl e salt thereof; and (2) another antiplatelet agent; and a
pharmaceutically acceptable carrier. 251 n some enbodi nents, the
antiplatelet agent is an antagoni st of TP receptor. In sone

enbodi ments, the antagoni st of TP receptor is ifetroban. WD

2008/ 137787 PEI70E2088B/ 062561 25 the anti pl atel et agemCIUS2048/062561
reversi bl e cycl ooxygenase-1 inhibitor® In some enbodi ments, the
reversi bl e cycl ooxygenase-1 inhibitor is resveratrol. In sone
enbodi ments, the_antiplatelet agent is selected fromthe group
consi sting &f ab®itxi nab, eptifibatide, tirofiban, dinnidanole,
aggrenox, cilostazol, isbogrel, furegrelate and ozagrel. In stil
anot her aspect, Theiniartentsoqmovideovéevdbsts soquiramgaceuti cal conpositi on

comprising a phaniRERol &AL ¥nd6 G AR SuERbTh Rlndfids bl ho! | oWl ng
three therapeutic’ agents: ( 9
[ 4- (6- f | uor crchyiretteyd. Giorel.2-dbydio GRlowinazpligi3idrheny2ik-ehldrordyaphm2-gl- y| ) -

phenyl ] - 5 Cthgfn?l'ul;eg,'09Q?ﬁa{i‘r‘ngieﬁ(ttchﬁ}ﬁcf:é?)%ieléﬁ%ere&f an@ Pharnmaceutically
acceptabl e salt "thereof; 10(2) another antiplatelet agent; and (3) an
ant i coagul ant ag@nt second capipperetdsadt frishiecond eqpgringnednising £ e9cptd thyaseti s a
cycl ooxygenagg kdiddicRirb@lthe dibupTomsBigiirad _hﬁfﬁ@etgﬁ!,anttag&t,aﬂ bitplatdchght, agent
is acetylsalicylic acid. In other enbodi nents, the antipl atel et agent
is an ant agérfPRPIEPn s Ecept or. In some enbodinents, it is

ifetroban. In 15n%8?§~%¥§@95@§1ﬁ§ 1%%§‘EQ&§C%% ulant agent is a
factor Xa inhi bi ['OP® PR GHE ERY I AERE & PP bet r | xaban
10 (1) a first container, wherein said first container contains {4-(6-fluoro-7-
methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl}-phenyl]-5-chloro-thiophen-2-yl-
sulfonylurea, or a pharmaceutically acceptable salt thereof;, and
(2) a sccond container, whercin said second container contains an anticoagulant

agent.

15 In still another aspect, the invention provides a kit comprising:

(1) a first container, wherein said first container contains [4-(6-fluoro-7-
methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-phenyl]-5-chlora-thiophen-2-yl-
sulfonylurea, or a pharmaceutically acceptable salt thercof; and

(2} a second container, wherein said second container contains an another

20  antiplatelet agent.

In some embodiments, at least one of the therapeutic agents is present in a sub-

therapeutic dosage.

In some embodiments, both of the therapeutic agents are present in sub-therapeutic

dosages.

25 In some cmbodiments, the kit further comprises a package insert stating that the two

therapeutic agents can be used together.

In still another aspect, the invention provides a kit comprising:
(1) a first container, wherein said first container contains [4-(6-fluoro-7-
methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl}-phenyl]-5-chloro-thiophen-2-yl-

30  sulfonylurea, or a pharmaceutically acceptable salt thereof;



In sone enbodi nents, at |east one of the therapeutic agents is

present in a sub-therapeutic dosage. In sonme enbodi nents,
all of the therapeutic agents are present in sub-therapeutic
20dosages. In some enbodi ments, the pharmaceutically acceptable

salt of [4-(6-fluoro-7-

met hyl am no- 2, 4- di oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-y1) - pheny1] - 5- chl or
o-t hi ophen-2-yl sul fonylurea is the potassiumsalt. In sone

enbodi ments, the pharnmaceutically acceptable salt of [4-(6-fluoro-7-
25met hyl ami 0 220137788 x 0- 1, 4- di hydr o- 2H qui nazol i n- 3- yAGHERGH G661 5- ch
oro-thi ophen-2-yl- sulfonylurea is tHé sodiumsalt. WD

2008/ 137787PCT/ US2008/ 062561 26 c.Kit This invention al so provides
novel kits conpri.sin . 1). a.first container, wherein said
first container piﬁfegf)l}xflsco[ﬁalp?r@yéqr %’?a&[ sgcond container contains an anticoagulant

met hyl am no-ag¢nd-agld 0xo- 1, 4- di hydr o- 2H qui nazol i n-3-yl ) - pheny11-5-chl or
o-t hi ophen- 2-yl 5syl fonyl yr.ea, .or.a_ rmaceuti cal.ly acceptabl e salt

t her eof ; and al)J'lIh{rg3%0“3&1%35’0“31&?111@'6% ’fdﬁg?t?lnmglﬁ‘ail%a“éﬂ?tgg§TZ{8’553H%FJ{
cont ai ner cogtrai ns a second therapeutic agent selected fromthe group
consi sting of an anticoagul ant agent, an antiplatelet agent, and a
conbi nat i on t her Bgpme pmbagiesnigsihe tist coptaiaey qanteins [4dhr-Tperovingetlylamikd-2.4-
conpri sing: d;ch()Jl%tl-(ﬁth%&ﬁ—qﬁ%&@i—ﬂ?ﬁ-phé@@@@Q:hﬂarostﬁﬂo9131;1-'2[3751;1511Iﬁ)%ﬁl@é ner
contains [4-(6-fluoro-7

net hyl ami no-PRSURIEx 0- 1, 4- di hydr o- 2H qui nazol i n- 3-y1) - phenyl 1- 5-chl o
ro-t hi ophen-2-yl sul fonyl ur ea r .a pharmaceutically acceptable salt

t hereof;: and (2) ﬁlaf‘)@‘é@)élﬁ’gmée&ﬁt 'g? ﬁ‘é?@“’iﬂﬁ%rr‘:@i“ﬁ‘%[ﬁr(e‘ﬂg‘é@ﬂﬁﬁetfbﬁﬂ’ﬁ‘%ﬂ%ﬁ‘r
cont ai ns an digxbilgloditydalH-qaigeakn-3-35phensl]-5lchiofnbibpieh-2aspamhylukhe

i nvention pro.ideﬁta kit conpri sing: (1) a first container,

. 10 . OQIuII S H H
wherei n sai d°71'FSt" cont ai ner cont ai ns [4-(6-fluoro-7-

met hyl am no- 2, 4- di - -di hy. - I,: i:N-3-y1).- phenyl ] - 5-chl or
o-thiophen-2-y|sgvﬁéh?%ﬁﬁgg%gggg%méﬁgﬁﬁ%%%éﬁ%%%V%§&é%%ﬁﬁ abl e salt
t her eof ; ancpharmaceutically acceptable salt thereof.

In still some embodiments, the second container contains betrixaban maleate salt.

III.  Combination Therapy

15 It is contemplated that a combination of Compound A with a factor Xa inhibitor,
such as betrixaban, will produce additional antithrombotic cffect over the two agents alone.
Example 3 shows that addition of varying concentrations of betrixaban to 1.1 uM of
Compound A provided additional thrombosis inhibition in a dose responsive manner in a
perfusion chamber assay. Similarly, as shown by Example 4, addition of varying amount of

20 Compound A to a fixed amount of betrixaban also produced additional inhibition of
thrombosis formation in a dose responsive manner. Similar additive results were obtained
in a platelet-initiated thrombin generation assay as shown in Example 5, where the
combination of Compound A and betrixaban provided greater inhibition than cither

compound alone.

25 Inhibitors of other coagulation enzymes, such as factor X1 inhibitors or direct
thrombin inhibitors, may also be combined with Compound A to achieve improved
antithrombotic efficacy. Example 6 illustrates that the combination of an antibody of factor
XI with Compound A was capable of inhibiting thrombus formation in assay conditions
where neither Compound A nor the factor XT antibody alone was able to produce detectable

30  inhibition of thrombus formation. Example 7 illustrates that combination of Compound A



(2) a second container, wherein said second container contains an
anot her 20anti pl atel et agent. I n sone enbodi nents, at | east
one of the therapeutic agents is present in a sub-therapeutic dosage.
In sonme enbodi nents, both of the therapeutic agents are present in
sub-t herapeuti c dosages. 25In sone enbodi nents, the kit further
conprises a package insert stating that the two therapeutic agents

can be used together. Tn still another aspect, the invention provides
a kit conprising: (1) a first container, wherein said first
cont ai ner cOMP AHB7T8A- (6-f 1 uoro-7- PCT/US2008/062561

met hyl ani no- 2, 4- di oxo- 1, 4- di hydr o- 2H*ui nazol i n- 3-yl ) - phenyl ] - 5- chl or
o-t hi ophen 2- yI 30sul fonyl urea, or a pharmaceuti call y accept abl e salt
t her eof ; 0081137787PCT/ US2008/ 062561 27 a second

cont ai ner, ﬁ%aeff“ﬁor AR L R EOR AN IoR Shthuhys faﬁna&ﬂ% Yh&’b%@%ﬂ"é?ﬂ

agent ; and A alone or @ 3ymigndtibh ﬁﬂt@@ﬂﬁr&lﬁlma{d betREYag in pedfisibntaliay. dE)@QlﬂIe@ ner

cont ai ns an . the n |, at 5l n saqnme _enbodi nent s
first cont a| By th? l"hfg‘p f ﬁmﬁgorfﬂf(%gf’g chobyey QrﬁPncﬂl?iP alA W eoRbined
di oxo-1, 4- dIthlIhrdn‘-ecﬁlthroruﬁnﬂammitmtIs@hy&'lﬁlvaphﬂm)(ibg&nfﬁ(@).or o-t hi ophen- 2-yl -

sul fonyl urea potassium salt. I n some enbodi nents, the first
cont ai ners cont ai Net qnly-cpd CoprundA prarisie hyditarrianigh@mietic benefit with an

di oxo- 1, 4- d'alﬂMQEQﬂa%HééJH' mzagb k&h’te%mpYajce)d tsgata@&a&%%méa%'aﬁ{ atélﬂag&pgcﬁn

sul fonyl urea i osodi um sa , e secon
cont ai ner chP‘aEhrP@YkﬂéP?aBQ@éﬁﬁaﬁan b@ﬂoﬁblﬁﬁﬁ‘aﬁ‘lﬁa’@@ml@sﬁapf%ﬂ‘ﬂalé@’éf:ﬁgarmt? sal t

t her eof . produl:@ad@ﬁtbﬁa‘l aﬁﬁﬂ&n%@@gbﬁe s Shown 8 ERBHRRY o P HdRBhal
contai ns betri xaban | eate salt. Conbi nati on Therap %/ 151t is
#

cont enpl at ecfnf“H%’PbamdﬁPﬁﬁt iat ‘?WESP" h%ﬁ‘ii’@ﬁ?ﬁ%ﬁ AR orbined with githeneg
i nhi bit ok  SyelBox@genbRtiiHi@BR AWt am&dylsarc@@waﬁi (E%lplld Qrvak TeRAthdohi QSRR | C

effect over t al aone. t hat addition of
varyi ng con@é#?tfo @%%nﬂ? ?%e’flffleﬁéeﬁ%{ﬁe ’ir’r% facter fa “th%‘f’r Conpound A

provi ded additio al thr in it.ion in dose, respopsi ve ner
in a perfusion CE ntem ate t l§¢ me ‘10% oltf!tredtment g%%cowblnyﬁ ﬁgﬁ%m%ur%a
addi ti on of apdpyd- mgmamdmgemtfw;ll not produce undesired drug-drug mteraction or other

additional side effects over the agents alone. Preferably, the combination can offer an

15 improved efficacy and/or safety advantage over the agents alone, particularly when smaller
dosing is required to achicve a theraprutic result.  In such a case, the therapeutically
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

20  profile. Thus, the combination preferably allows one of the therapeutic agents to be used at
a sub-therapeutic dosage. Still more preferably, the combination allows both therapeutic

agents to be used at sub-therapeutic dosages.

Similarly, it is contemplated that the method of treatment using a combination of
Compound A, an anticoagulant agent and another antiplatelet agent will not produce
25 undesired drug-drug interaction or other additional side effects over use of any of the agents
alone. Preferably the combination of three agents can offer an cfficacy or safety advantage
over the use of any of the agents alone. More preferably the combination allows one of the
therapeutic agents be used at lower doses than that is required when the therapeutic agent is
used alone, i.e. at sub-therapeutic dosages. Still more preferably, the combination allows all

30 therapeutic agents to be used at sub-therapeutic dosages.



20 Compound A to a fixed amount of betrixaban al so produced
additional inhibition of thronbosis formation in a dose responsive
manner. Simlar additive results were obtained in a
platelet-initiated thronbin generation assay as shown in Exanple 5,
where the conbi nati on of Conpound A and betri xaban provi ded greater

i nhi bition than either conpound al one. 25l nhibitors of other

coagul ation enzynes, such as factor Xl inhibitors or direct thronbin
inhibitors, may al so be conbi ned with Conpound A to achi eve inproved
antlthronboﬂV%ﬂ@WFV@écy Exanple 6 illustrates that tH/E3WHIAHLI on
of an antibody of factor XI with Cbnﬁ%und A was capabl e of inhibiting
t hr onmbus fornation in assay condi ti ons where neither Conpound A nor

t he factor i bod was, ahl.e rodyc tect abl e 30
i on o ¢ nhihntle faPhfs PSRt R o Fenr kpCb G popat
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antithr O@Otéo%lpgurfd%énd%sc%raﬁﬁ s%%g%? ﬁ%’ Hgbdoe@or%’i%laﬁg Fﬁ?& epggg éM th a

direct thronbin inhibitor, suc Ivalirudin ngi onmax 5Not only
can Conpoundhimspeyiicatieompasiiian \comapimidth poriserardart agratang angitichanginlatelet

ant i coagul anteRe@Phso Betadﬁlﬁus@elreiioat 40 Mrf R A Sdudnaty 1%%&?de@1"&1‘&915}
anti pl atel et "agent, acting rou%g P2Y12 ant agoni sg}c%can be conbi ned

with other cYhss §‘€%‘n‘6‘Fre%FﬁﬂP?5’|“élﬂYe threeepssirg %51%‘?'%5%! igiraily slosalyin

ant i t hr onbotting sb@aehi JosirdASth&iRWR dfchtE&mlrcﬂrﬁie@ ﬂﬁgﬁ mk{ als@tdbrniuinal
antithronbot.ic benefit was. obtai ned wh %r}p und A was conbined with
4 Ty

ei ther a't odyerSBRY JEREEE R fPBPIsHIon 0%%5‘8 b9 bederplpfe dniogi d
(Exanpl e 9) ,simafe parhccatidab@aipbstion. Such as i fetroban (Exanple 10), in
the presence of a factor Xa inhibitor. It is contenplated that the
met hod of treat mény ofiilsd ahgvealosgatormatonamingfeffEonp onwdts Arcarithinahe bounds

co- adm ni st & %m%%ﬁ&%l tl?nrﬁ%l wptﬁﬁg%ceg?p? gg@g in(rcglqorg rﬁgleg}éel{lg%aliy

interaction or onal over the al one.
Pref erabl y, <ffadivedesbimanvirpdcpeadingoipbeihe soyteod pdnppiovation efdfdoseaciprranticor

safety ade/ar};rag?ed%ﬁsmmag o@tQ@mémaA Q8 %ormPRfidn' thl kﬁwnxdmﬁ&eﬁg& i er

dosing is required to achieve heraprutic resu suc case,
t he t her apeutqdealiathegmewicindes lsdm rapig bateen fpyisrind thprapquiheettestbihisht | on

therapy may dgod QpREsed ﬁd{tﬁbee&efeﬁﬁbgo\éﬁd Q]DDOO‘PEé er!, is ERURN R RORE, When
the agents are u al one, is contenplated that | ower dosages w ||

se
minimze potOéHﬁPa}?“?"é‘P’&i@ldé]Fff e ég*@fdoé‘iﬂfh‘ﬁﬁ’é}‘ﬂcauﬁ ‘ﬁ@%t“’lcéfhﬁ’ % 8f fiempr oved
safety 20pr qfopﬂIQLOnTmhkS],DsB he BN BadrinGRd By @fuaia Phaym akhiQWSrQ8@irQfin t he
therapeutlc aep %beue at
culfures or experimental animals. Combination therapies of this invention may

be administered once or several times daily and other dosage regimens may also be useful.

Preferably, combination therapies of this invention are administered in a single daily dose,

or administered two, three, or four times daily. More preferably, combination therapies of

this invention are administered once or twice daily.

25 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. In one aspect, Compound A is formulated into a formulation suitable for
intravenous administration, In some embodiments, a unit dose of the intravenous

30 formulation contains from 1 to 50 mg of Compound A or a pharmaceutically acceptable
salt. In other embodiments, the unit dose contains from 5 to 40 mg, 10 to 30 mg, 15 to 25

mg, 25 to 45 mg, or about 20 mg, 30, 40, or 50 mg of Compound A or the salt.



a sub-therapeutic dosage. Still nore preferably, the conbination

al lows both therapeutic agents to be used at sub-therapeutic dosages.
Simlarly, it is contenplated that the nmethod of treatnent using a
conbi nati on of Conpound A, an anticoagul ant agent and anot her
antiplatelet agent will not produce 25 undesired drug-drug
interaction or other additional side effects over use of any of the
agents alone. Preferably the conbination of three agents can offer an
ef ficacy or safety advantage over the use of any of the agents al one.
More pref er 300 3% HESTonbi nati on al |l ows one of the thefdPEe¥E2¥hent s
be used at | ower doses than that is P%quired when the therapeutic
agent is used alone, i.e. at sub-therapeutic dosages. Still nore
preferably, the conhjnati allo all 3 erapeutic. agents .to be
Csed at  sub-t hor BEBULT ragecaue T A I 59 8 PRrificRagbr e 9sEs 20
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30 combinations is lower than 0.5 mg/kg.



5cont ai ns about 30, 50, 75, 100, 125, 150, 175, or 200 ng of Conpound
A or a salt. When Conpound A and the co-adm nistered agent are
formulated into a single pharnaceutical conposition, about 0.5 to 500
ng of the co-adm ni stered agent can be added to the above
conposition. Preferably, when Conpound A and the other agent are
formulated in an intravenous formnul ation, Conpound A or a salt
thereof is present in the io amount of 1 to 50 ng, 5 to 40 ng 10 to
30 ng, 15 to 25 25 to 45 ngy, or about 20 ny, 30, 40, or

Waen Conpount? Nogﬁ &t he ot her agent gfe fornulated i npcérﬂjs?ﬂ”%{?&"“
formul ati on, Conpound A or a salt is present in the anmount of froml
to 800 ng, 20 to 200 ng, 50 to 150 ng, 10 to 50 ngy, or 20 to 40 ng or
about 30, 50, 7 I

cont ai ni ng Cbnpgﬂhﬁ%%ml&égmq%§g§%%¥§°aé%m@g dﬁ%msg 8@%HH%E$%T%nﬁoses
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and betrixaban, it is contenplated that a typical dosage. of
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bet rxaban i n t nrIURGHBHEY Fore e B e TR . PRy g ygethod
2008/ 137787%[!/1@82163381716036@5&]&3 8dnventional g@hﬂattngpnmmg fhhsdalgg$nc@f)sutaheg,

h d [ I
other co-a '?6 ItZI er%?gﬁnsg éag ?{s&! Prg(%gg o) Egéﬁﬁ%@o&%ﬁ% roﬁuci%h ha' €

agent ar é e ar at ed
t hat the dosages f@rrns,tthfétgfengeag@-nl% pwhlemat@srewaﬁtinulamwﬁlamlmhumgtﬂveze

Compound A Wi} iguglly dﬁﬁ?&ﬁgra)t; &}ﬁedg@esa gigaﬁ Swafs, thifiets, Ay, S,

agents. Preferab sages |n atlon therapi es ‘are 5
| ess than trpépmliqlmﬁﬂ]@%‘ag@ﬁﬂ% eh@fﬁebupwéw}babwmmbhEowédﬁg@@diyn t he

combi nati on §REl-APL&ERiPRDiIHkE, p&mgc@mmmﬁagﬁss %@@auaﬂﬂ&y b%dlﬁ&@&r%@' at ed
that the dosages can be adjusted to reflect the inproved benef

achi eved 2by ©REMEEHPHHESE-on t her api es, mhlch can be deternlned by one
skilled in the aéﬁ based the i nformati on %lve her ei n.

Composi ti on | oThEEPEeRtel PRLePGRI PEREF BrBUH HEESORY sfiions
conposi ti on woRpktedie rmgule:cztmus nid, wAtedralcahqghrad l?mﬁiﬁilﬁmrﬁaﬂel'qaf accept abl e

sal t thereof andcail%t I1 5 19—1§fe rg F‘ 25 nst gI{dlnar%.O(t":nI?beOrr el Elhp in aat g"rltse %‘ﬂda eent
and a pharnalgﬂ? eafty °a 5¥éb ROVl = A 848 Y
added for oral or parenteral administration. Suspensions may include oils, such as peanut
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as poly(ethyleneglycol), petroleum hydrocarbons, such as mineral oil and petrolatum, and

30  water may also be used in suspension formulations.



The pharmaceutical conpositions of the invention can be manufactured
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25 forns including enul sions and suspensions. O her comonly used
surfactants, such as Tweens, Spans and ot her enul sifying agents or
bi oavai l ability enhancers which are comonly used in the manufacture
of pharmaceutically acceptable solid, Iiquid, or other dosage forns
may al so be used for the purposes of fornulation. Conmpounds may be
formul ated for parenterat adm nistration by injection such as by
bolus injection or 30 continuous infusion. A unit dosage formfor
injection may be in anpoules or in nmulti- dose containers. WO
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For ophthalmic use, the pharmaceutical compositions may be formulated as
30 micronized suspensions in isotonic, pH adjusted sterile saline, or, preferably, as solutions

isotonic, pH adjusted sterile saline, either with our without a preservative, such as



For ophthal m c use, the pharmaceutical conpositions may be fornmul ated
as 30m croni zed suspensions in isotonic, pH adjusted sterile saline,
or, preferably, as solutions in isotonic, pH adjusted sterile saline,
either with our without a preservative, such as WO
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Alternatively, for ophthal mc uses, the pharmaceutical conpositions
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pharmaceutical conpositions of this invention may al so be
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second contal ner contai ni ng_an anti coagul ant agent and (c) third
cont ai nefs  of the particular disease bemg treated. The amount of act;ve ingredients will al%o depend

upon the therapeutic agent combined with Compound A.

V. Kit of Parts

The invention further provides a novel kit or package. In some embodiments, the kit

of the present invention comprises: (a} a first container containing Compound A or

20 pharmaceutically acceptable salt forms thereof, and (b) a second container containing an
anticoagulant agent or another antiplatelet agent. In other embodiments, the kit comprisey:
(a) a first container containing Compound A or pharmaceutically acceptable salt forms
thereof; (b) a second container containing an anticoagulant agent and (c) a third container
containing another antiplatelet agent. In some embodiments, the kit further contains a

25  package insert stating that the two pharmaceutical agents can be used together for the

treatment of a condition characterized by undesired thrombosis.

The first, second, or third container can be a bottle, jar, vial, flagk, 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

30  recites information relating to the phanmaceutical composition of the kit. The information



cont ai ni ng anot her antiplatelet agent. In sonme enbodi ments, the kit
further contains a 25package insert stating that the two
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VI. Examples

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

following meanings:

ACN = acetonitrile
APl = active pharmaceutical ingredient
aq. = aqucous
Boc = tert-butoxylcarbonyl

DCM = dichloromethane
DMSO = dimethyl sulfoxide

eq. = cquivalent
EtOH = ethanol
g = gram
HPLC = high performance liquid chromatography
hr = hour

kg = kilogram
KOH = potassium hydroxide
L = liter
LOD = limit of detection
M = molar
Me = methyl
MeQ = methoxy
MeOH = methanol

mg = milligram
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Example 1

Preparation of Compound A and Its Potassinm Salt Formula 1
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Compound A

5 Step I

Fermula |

Methyl 2-amino-4,5-difluorobenzoate (1) (38 kg, 1.0 eq.) and dichloromethane (560
kg, 8X, ACS > 99.5 %) were charged to a 2000 L GL reactor. The reaction mixture was

agitated for 5 mins. 4-Nitrophenylchloroformate (49.1 kg, 1.2 ¢q.) was charged into the 200

L. reactor followed by dichloromethane (185 kg) and the contents were agitated for 5 mins.
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After pressurizing the 200 L reactor, the 4-nitrophenylchloroformate solution was
transferred into a 2000 L reactor containing dichloromethane solution of compound 1. The
reaction mixture was heated to 40 = 5 °C (reflux) under nitrogen gas purge for 3 hrs.
Representative TLC analysis confirmed completion of reaction (in-process TLC, no
compound 1 remaining; 99:1 CHCl;-MeOH). The solution was cooled to 30 °C and 460 kg
of dichloromethane was distilled off under vacuum. The 2000 L reactor was charged with
520 kg of hexanes and the contents of the reactor were cooled to 0 = 5 °C and agitated for 4
hrs. The solid obtained was filtered through a GF Nutsche filter lined with a sheet of T-515
LF Typar filter and a sheet of Mel-Tuf 1149-12 filter paper. The filter cake was washed
with 20 kg of hexanes and vacuum dried at 35 °C until constant weight was attained. The
dry product was discharged (70.15 kg) with 98 % yield. The product 2 was confirmed by 'H
NMR and TLC analysis.

Step 2

A 2000 L GL reactor was charged with compound 2 (64.4 kg, 1.0 ¢q.), anhydrous
tetrahydrofuran (557 kg) and triethylamine (2.2 kg, 0.1 eq.). The charging line of the 2000L
GL reactor was rinsed with tetrahydrofuran (10 kg). The contents of the reactor were
agitated for 25 mins, during which period a complete solution was obtained, A 200L HP
reactor was charged with N-Boc-p-phenylencdiamine (38 kg, 1.0 eq.), tetrahydrofuran {89
kg) and agitated for 30 mins until a complete solution was obtained. The contents of the
200 L HP reactor were transferred to the 2000 L GL reactor containing compound 2 and
then heated at 65 = 5 °C for 2 hrs. The reaction was deemed complete by HPLC after
confirming the disappearance of starting material 2 when the amount of compound 2

remaining in the reaction mixture 18 < 1 %.

The contents of the 2000 L GL reactor were cooled to 20 £ 5 °C and then charged
with sodium methoxide (25 % solution in methanol, 41.5 kg, 1.05 eq.) over 20 mins, while
maintaining the temperature below 30 °C. The charging lines were rinsed with
tetrahydrofuran (10 kg). The contents were agitated at 25+ 5 °C for 4 hrs. In-process
HPLC analysis confirmed the completion of the reaction when the amount of compound 3a
remaining in the reaction mixture is < 1 %. To this reaction mixture was added filtered
process water (500 kg) and the contents of the 2000L GL reactor were distilied under

vacuum into a clean 200 L GL receiver until 300 kg of solvent was distilled. The solids



Step 5 Conpound A Formul a | 5Step 1: Met hyl

2-am no-4, 5-di fl uorobenzoate (1) (38 kg, 1.0 eq.) and dichl oronet hane
(560 kg, 8X, ACS > 99.5 9% were charged to a 2000 L G. reactor. The
reaction mxture was agitated for 5 mns. 4-Nitrophenyl ehl orof ormate
(49.1 kg, 1.2 eqg.) was charged into the 200 L reactor followed by

di chl oronet hane (185 kg) and the contents were agitated for 5 mns.
WO 20081137787PCT/ US2008/ 062561 38
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obtained were fiitered using a GL Nutsche filter and washed with process filtered water

until the color of the solid 3b was white to grayish.

The 2000 L GL reactor was charged with wet compound 3b filter cake, dioxane (340
kg) and the contents were agitated for 1 hr. The filterable solid obtained were filtered
5 through a GL Nutsche filter with a sheet of T-515 LF Typar filter paper. The solid cake was
blow dried for 2 hrs and then charged with dioxane (200 kg) into the 2000 L GL reactor,
The contents were agitated for 10 mins and then charged with 4 N HCl in dioxane (914 kg)
over 3 hrs while the internal temperature was maintained at below 30 °C. The charging linc
was rinsed with additional dioxane (10 kg) and the contents of the reactor were agitated for
10 6 hrsat 25+ 5 °C. The completion of the reaction was monitored by HPLC for the
conversion of compound 3b to compound 3 (in process control shows compound 3b is < 1
% in the reaction mixture). The contents of the reactor were cooled to 5 + 5 °C for 2 hr and
the solid obtained was filtered through a GL Nutsche filter followed by washing with
dioxane (50 kg). The filter cake was blow-dried with 8 = 7 psi of nitrogen for 30 mins and
15 the purity was analyzed by HPLC. The filtered solid was dried to a constant weight in
vacunm oven at 45 °C for 48 hrs. The compound 3 (65.8 kg, actual yield 110.6 %) was
discharged and analyzed by 'HNMR and HPLC. "H NMR (DMSO): 8 11.75 (s, 1H), 7.88
(dd, 1H), 7.32 (m, 4H), 7.21 (dd, 1H).

Step 3:

20 A 200 L HP reactor was charged with compound 3 (18 kg, 1.0 ¢q.) and pressurized
with 100 £ 5 psi of nitrogen. The nitrogen from the reactor was vented through the
atmospheric vent line and the condenser valve was opened. Dimethyl sulfoxide was then
charged into the reactor (> 99.7 %, 105 kg) under blanket of argon. The rcactor contents
were agitated at 22 °C (19-25 °C) for 15 mins and then maximum achievable vacuum was

25 pulled on the 200 L HP reactor and all valves were closed. Using the established vacuum
methylamine (33 wt % in absolute ethanol, 37.2 kg) was charged to the 200 L HP reactor at
a rate that maintains the intcrnal temperature at 25 + 5 °C. A nitrogen blanket on the
reagent solution was maintained during charging. After the charging line was rinsed with
dimethyl sulfoxide (5 kg), the 200 . HP reactor condenser valve was closed and the reactor

30 contents were heated to 110 = 5 °C. The contents of the reactor were agitated for at least 5

hrs at 110 &= 5 °C. In-process HPLC taken after 5 hr 40 mins showed compound 3 content



After pressurizing the 200 L reactor, the 4-nitrophenyl chl orof ormate
solution was transferred into a 2000 1. reactor containing

di chl orontt hane sol uti on of conpound 1. The reaction m xture was
heated to 40 5 C (reflux) under nitrogen gas purge for 3 hrs.
Representative TLC anal ysis confirmed conpletion of reaction
(in-process TLC, no 5 conmpound 1 remaining; 99:1 CHC13- MeOH). The
sol ution was cool ed to 30C and 460 kg of dichl oronet hane was
distilled oR& g’% acuum The 2000 L reactor was charged with 520
kg of hexane®® & 3?% contents of thg,reactor were cdoieqd o g 5C
and agitated for 4 hrs. The solid obtained was filtered through a OF
Nut sche filter lined with a sheet of T-515 LF Typar filter and a

sheet of Mel ;M vl thidati g 3£Aqhst€o§1 oP@P ammﬁ gwcéq&%;aﬁ 6 rem-ﬁmﬂ

with 20 kg of hexanes and vacuumdrie tant wel ght
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2: A 2000 L G reactor was charg ed with c npound 2 (6 1.
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tenperature W 1) f
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hrs. In- pfroé’é%s?'ﬁ@é nal ysi s confirned the corrpl etion of the

reacti on when the amount of conpound 3a rermaining in the reaction
mxture is <% To this reaction nixture was added filtered 30

process water (58QokpHpraagdtot s @Rt GitiScoRbodnba (200G 1.6k J, edgitsor were
GRANGRL AT E  C O e S R
%, 75 kg) and agitated for 15 mins. Maximum achievable vacuum was pulled and the 200
20 L HP reactor was heated at 65 5 °C for 15 hrs. In-process HPLC analysis of the
representative sample from the reactor indicated < 0.9 % compound 4 remaining in the
reaction mixture (in-process criteria for reaction completion is compound 4 < 1 %). A 800
L reactor was charged with process filtered water (650 ke) and then the contents of the 200
L HP reactor were transferred to the 800 L reactor while the internal temperature wag
25 maintained below 25 °C. The 200 L HP reactor was rinsed with dimethyl sulfoxide (15 kg)
which was transferred to the 800 L reactor which was then agitated for 2 hrs at 5+ 5 °C.
The solid formed was filtered through a filter to a 200 L GL receiver under vacuum and the
filter cake was rinsed with process filtered water (60 kg). HPLC analysis of a representative
sample of the wet cake showed the purity of Compound A was < 95 %, indicating
30 dichloromethane trituration was nceded based on in-process control. The 800 L GL reactor
was charged with the wet Compound A, dichloromethane (315 kg) and the contents were

agitated for 3 hrs. The solid was filtered through GL nutsche filter lined with 1 sheet of



39 obtained were filtered using a G. Nutsche filter and washed with
process filtered water until the color of the solid 3b was white to
grayi sh. The 2000 L G. reactor was charged with wet conpound 3b
filter cake, dioxane (340 kg) and the contents were agitated for 1
hr. The filterable solid obtained were filtered 5 through a G

Nut sche filter with a sheet of T-515 LF Typar filter paper. The solid
cake was blow dried for 2 hrs and then charged wi th di oxane (200 kg)
into the 2000 L G. reactor. The contents were agitated for 10 mns
and then cha@Q®eih 4 N HCL i n di oxane (914 kg) ovelCTASHPEIGHH] | e
the internal tenperature was maintai ibd at bel ow 30 C. The charging
line was rinsed vmth addi tional dioxane (10 kg) and the contents of

t he reactor were |ta ed f 10 6 Lirs at_ 25 The. conpl eti on of
the roeacti o Nes" hb gF%‘n‘%}?"‘iﬂﬂ% s ek %BW‘?PWE%F&B% ffd 3b
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t ual | |
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(dd, 1H). Stiéiﬁ»@%@dﬂ) 2@@(4;3149? reactor was charged with corrpound 3

(18 kg, 1.0 eq. ) and pressurized with 100 5 psi of nitrogen. The
ni t rogen fl‘(%tﬁpt he reactor was vented through the atnospheric vent

| i ne andqd he C0nﬁ%U@BGLVcﬂl:tyﬁwdélaﬁarg)ﬂ&ﬁmdcctdﬁitﬂléf(fBWkgﬁWFfIQ%dhdevdﬂ@ﬁ%hen
charged intqg the reactor (> 99.7 % er blanket ar gon
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(5 kg), the h@@tﬁ th SR Sredwtidr. Borrduensewery tiby Bliappddocthosgio l&a ﬁit@rhféen a
reactor 30coplents. | §@6 ? gﬁ&&gs{h?ﬁﬂ lItQCIQ%JnQ-E]Dﬁ §rumg h%le ﬁ&'}%@a%&y%m%

reactor were agitat east 5 hrs at 11 process HPLC
t aken aft er itginaighrmighoustholieicomsess sanmaei epghed qyOof the solution. The

2008/ 137787 R 320084 AR Qs észeEﬁo 13- 0ptndh E 8oL 1. &&FHPL@& iRy Of

the reaction (in- process speC| i cation reqU|res anount of ound 3
< 1 9. The vddritisnmsedsolytivn obggonitri(Si5dgtand rVidarditc wderd ltga) twgh theC,
Wi le the ZQﬁteLsygt@@%@fhe Waiths ¢80k RGonPbilnd ARt HRLNES Ry 81200 G-
reactor were closed and
vessel the SOOL GL reactor was rinsed with WFI quality water (20 kg) followed by acctone
(20 kg) then blow dried with nitrogen (3 + 2 psi). The 800 L GL reactor bottom valve was
closed and 20 + 10 inches Hg of vacuum was pulled, then the contents of the drums labeled
25 as Compound A hot filtration was charged to the reactor. The 800 L GL reactor contents
were cooled to 20 + 5 °C and then using a polish filter, the rcactor was charged with
methanol (373 kg, > 99 %) while maintaining the internal temperature below 30 °C. The
contents of the 800 L GL reactor were cooled to 15 + 5 °C followed by agitation of the
contents for 12 hrs at this temperature. During this time the filterable solids were filtered
30 through a clean filter apparatus into a clean 200 L GL receiver followed by pressurizing the
reactor, pulling 20 + 10 inches Hg of vacuum on the filter/receiver and filtered the contents.

The filier cake was washed with methanol (30 kg) and blow dried with 8 + 7 psi of nitrogen



process filtered water (550 kg) was charged. The contents of the 200
L HP reactor were transferred to the 2000 L GL reactor over 15 mns
followed by rinsing the charging line with process filtered water (50
kg). The contents of the 2000 L GL reactor were agitated for 2 hrs at
5 5 C The filterable solids obtained were filtered onto a G
nutsche filter fitted with Mel-Tuf 1149-12 filter paper under vacuum
The wet filter cake was discharged and transferred into pre-Ilined
vacuumtrays with Dupont's fluorocarbon film (Kind 100A) and to
speci al overVOHEPEETHT CAVON 992) and transferred to tRETERRIRTYeN
tray dryer. The oven tenperature was *3et to 55 C and conpound 4 was
dried for 12 hrs to a constant weight. The product 4 was di scharged
(12.70 kg) in 76.5 %yield (expected 85-95 9% . HPLC shows 98.96 %
purity and T RUR% SHY VROV R R O ASSBp BY e ofpdgee
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kg). HPLC anal ysis_ of _a representative sa

Che pur ity OBt e (B2 Gelthy FrE ahb P 0 A R br et Rde.
triturathon s needed based on in-process control. The 800 L G
reactor was charged with the wet Conpound A, dichl oronethane (315 kg)
and t he cont ent sAwbtiealagithcels eithréparati® dnd gnalyflief Sahpodndva and itsl shlefoerds

t hrough G ts q | - \M: . et

b000/ 157767 P tedeth thE Sae "SRt PR ool B, B Novemsenay
The filter ake theasntentsstesdiohiatelinaipotited hemintbh safaencsd li&gl)tlretmd t he cake
was blow dried with 8 7 psi of nitrogen for 15 mns. The filter cake
was transferred into pre-lined vacuumtrays w th Dupont fl uorocarbon
film(Kind 100A) and then dried in the vacuumoven tray dryer at 60 C
for 12 hrs. The dried Conpound A 5 was isolated (33.6 kg, 93 %yield)
with HPLC purity of 93.5 % and 4.3 % of sul fonam de. 1H NWVR confirned
the structure for Conpound A. 1H NWR (DVMSO): 611.20 (s, 1H), 9.15 (s,
1H, 7.68 (d, 1H, 7.42 (d, 2H), 7.36 (d, I H, 7.26 (m 1H), 7.16
(d, 2H, 6.78 (m 1H), 6.24 (d, I H, 2.78 (d, 3H. Step 5: toA 800L
G reactor was charged with acctonitrile (134 kg), WFl quality water
(156



kg) and the contents was agitated for 5 mins. To this then charged
Compound A (33.6 kg, 1.0 eqg.) and the reaction m xture was a
suspension at this point. The suspension was charged w th aqueous
solution (W water, 35 kg) of potassium hydroxide (4.14 kg, 1.15
eq., > 85 % at a rate that maintained the internal tenperature at
bel ow 30 C. The charging 15 lines were rinsed with WAl quality water
(2 kg) and the 800 L G reactor contents were heated to 50 5 Cfor 1
hr. The contents were then filtered hot through a bag filter, then a
seven cartri¥Wge®1R7’t polish filter to cl ean HDPE drXeEUS2008/e6250t
filtration systemwas maintained thrddgh out the filtration process
so no material crashed out of the solution. The 800 L G reactor

j acket was cooled to 25 5C before the 800L G. reactor was rinsed 20
with a pre-nixed solution of acetoni¥MP¥% 8.5 kg) and Wl quality
wat er (10 kg) through the filt erreparafi@oriBairixabsie druns | abel ed as
Compound A hot filtration. Using the pressure vessel the 800L GL
reactor was rinscd with WEI quality g@;géz(zo kg) followed by acetone
(20 kg) then blow dried with nitrogen f + 2 psi). The 800 L G

reactor bottom yval ve cl osguz and 20 &#) 10 i nches Hg ,of ¢um was
pul | ed, then thmt-i-f81 gﬁ?'& Qf (e dr U d,':ﬁgﬁg‘l)ed 25, Torfodnd A hot
filtration was chargegefo th actor—Tthe 800 L edbt dr contents
were cooled to 20 5 C and thepn using &%olish filt&ryothe reactor

was charged with neghanol (3736kg, > 99 % while naintrai ning the
internal tenperature below 30 C. The contents of the 8Q) L G. reactor

were cooled to 15 5C foll owed by agitatimn of the Dwﬁmb§1®or 12
hrs at this tenperature, irg this tigesghe filterahlféS6r'%9 were

filtered 30 thrqﬁgh ageanfilter a atus into a clean 20@ L G
recei ver followe TeysuYi zi ng e Teactor, pulling 2 0 inches
Hg of vacuum on the mﬁr/W%ceivef—aﬁéf+++{eréﬁo ts. The
filter cake was washed A met hamrak 21] B6dinkk@) esand dried with 8 +
7 psi of nitrogen WO 20137787PCT/ 82008/ 062561 42"for 10 nins.
The vacuum oven tray dryel” t@hperature was set to 80C8prior to

| oadi ng the wet cake of|the salt Formula |I. The wet filter cake was
transferred into the™prietlfned VLR t rays with Dupont's
fluorocarbon film (Ki ndt 100A) and the special oven paper (Kavon Ml
Tuf paper) and dried ig t cuum oven tray dryer at an oven

t enperature of e Iojgégﬁﬁstant wei ght (constant weight is
defined as tray rel@dijngiat™l east 1 hr apart having the same wei ght
within + 50 g). A rgpri
sol vent specificationg APl) and showed that residual solvents net
t he specifications. The nalnkAPI was subjected to equilibration with
water (5-6 % for 12 hrs witth a tray of WFl quality water present,

t hen t horoughly turned and/ﬂk% wed to stand for an additional 12
10hrs and finally subject®®d to KF (Karl Fischer) water analysis (5.5
% wat er content). Theiaght Fornmula | was transferred (21.80 kg, 60.6
% vyield) to double heavy-duty poly bags and stored in secondary
containngptStHPLC showed purity of 99.7 % for and NVR confirnmed the
structure’ of” Conpound A | H NMR (DVvb0): 611,14 (s, 1H), 8.60 (s, 1H)
7.48 (m 2H), 7. 3Blfidxy-2hltrobchz@Radidl(S) (25 Hkg, 160 @5, 1-tmin3Hchlo®pitaiilcs)
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10 (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). The metering pump

and lines were rinsed forward with acetonitrile (12.5 kg, 0.5 parts), while keeping the



43 Exanpl e 2 Preparation of Betrixaban Schene 2 betrixaban 5Step 1:
5- Met hoxy- 2-ni trobenzoic acid (5) (25.0 kg, 1.0 eq.),

2-am no-5-chl oropyridinc (6) (16.3 kg, 1.0 eq.), and acetonitrile
(87.5 kg, 3.5 parts) were charged to a 380 L GLMS reactor. The
reaction mxture was adjusted to 22 C (19 to 25 C) and anhydrous
pyridine (30.0 kg, 3.0 eq.) was added. The punp and lines were rinsed
forward with acetonitrile to(22.5 kg, 0.9 parts), and the reactor
contents were adjusted to a tenperature of 19-22 C Phosphorous
oxychl ori de W2RBA3KFT 1. 20 eq.) was charged to the cditiTaltgs/§Es6t he
reactor via a netering punp, while mét nt ai ni ng a tenperature of 25 C
(22-28 C). The nmetering punp and lines were rinsed forward with

acetonitrile (12.5 kgq,. arts), while keeping the

3008137787 BEHFORIULE) Jobaeh s Th ATt B 2h Cred oD g fesy e
reacti on m xleerselufi@f afid thy addition @ flabbhutdn & 8] AAly At the@nddfelaraddiabn)iti on
after the additi of about 1/3 of the PQCl13. At the. en o
Rddrcion | oisman: ARBRRrIEe duflon RoreatEn Tuit rerre i Fetc BT

m xt ur e was °agiot @t ebr, atwhadh time(FH2L28a1Gs doafimea reattiol comiétionh Tigdsokutisre
HPLC anal ysi s conf,ir r ti.on,conpl etion. e | ution

cooled to 13“&“(0%5%%(1%2% &cPraP?nﬁ?“%B“gM{%aS?{g%.@9@55 %’?S?gar\é@t s)
was char ged selvyhile Whipiig rieapi ti@per LA bdeOden tl 2 BREIACU TR BetiweaRwl? and
30 C. The reaction.mxture then adj ust to 22C (19 to 25C) and
agi tat ed for*aggen ?f‘ﬁ‘Feg “{fr(ﬁ ﬁvﬁi?&é hg)rarﬁgc‘%%&éegg‘?rc .33?@1{4%%0%?%%%% ry
was Vi sual | Yomoitibi sfhusthngRds vieellg ediifienddand the bh@entsed tik eactopvee filkdrdder ed
onto a pressure nutsche fi d.w a filter cloth. The. reactor.
U, and' T PHRE R E e &y b Bl Rt s oo IR et
two por t kongorehrddnionbd megswaesche 62h Srologytiods, & dpalingsvaem €42)5. kgThe parts
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vacuum wi t h 'a” maxi nmum t enﬁgr ature of
j acket) of 50th@ maaimuear tepmpgratdr? ofiwaier bath (to heat dryer jacket) of 50 °C. After ca. 12 hrs,

in-process LOD analysis indicated a solvent content of 0.72 %. The dry product 7 was
discharged (34.4 kg) with 88.2 % yield and 99.1 % purity by HPLC.

15 Step 2:
To a 780 L Hastelloy reactor, compound 7 (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

20 (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 a 8” sparkler

z5  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 a atmospheric pressure to ca. 132 L (4 parts
volume). Ethanol (69 kg, 2.1 parts) was charged and concentration continued under
atmospheric pressure to ca. 99 L (3 parts volume). In-process NMR indicated that the

30 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



i n-process LOD analysis indicated a solvent content of 0.72 % The
dry product 7 was discharged (34.4 kg) with 88.2 %yield and 99.1 %
purity by HPLC. 15Step 2: To a 780 L Hastell oy reactor, conpound 7
(33 kg, 1.0 eq), 5 %platinumcarbon (sulfided, 0.33 kg, 0.010 parts)
and di chl oronet hane (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

m xture gently heated to 28 C 20(25-31 C). Hydrogenation of the
react or conteAtWsiFa%7 per f or red under Sa 30 psi at 28P@/YS2|MEREI6B]1 C;
maxi nrum 31 C) until the reacti on was &orrpl ete by HPLC. After 16.5
hrs, the reaction was deened conplete after confirmng the

di sappearanceg of startin rraterl al 6}0 472 /%: The contents of the
reactor werd P&‘Lﬂtegtf%rcfat othg HreesuigRgf o d cRP A dask Pyl r perronscke g
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parts volu ess NMR indicated that the 30 dichl oronet hane
cont ent wagq%lgurt at@t(ﬁgﬁil (69 kg, 2.1 parts) was charged again and
concentrati afcontinued again to ca. 99 L (3 parts vol une).

| n- process Nl\/lg i ndi cated that the dichl oronethane content was 5 %
The reaction m x¥of &0adasdlenrcagyrustsearey govenopenze chigyge (9) (17.2 kg, 1.1

20081137%37 R} AASAROBL R6 256 hitéhS Réackal condeistvateaditfi@f at eB2C do Byas ~anehtdl he

resulting slurry filtered onto ket ed  pressur tsche fitted
with a 1t el oghssods s ahet ﬁﬁ Soliy s FasTepied 1 HPHE B S r var d

Wi L h ?glfsd 6( 3inihe &a&oﬁ)/a)s Orlﬁhdaam)ard(vaﬁ ™ (2 ngS i @a{)t s:))mp&Jﬂes Bt gl 1 &
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anal ysi s af tpampiad Enehiwvere nmsﬂ:rlofmvetd usthl’WEmM lanhB eats). VIGis a a:teteﬁng’lpu%p t]idﬂe

dry pr Odu& t 48 cym@o%?rﬁog é;gl%{ tge%ﬁ on \vgts)chdr§ea8tg th%égé)ﬁtélég%;gm%{hglfe %1

984%pur|t of I nat
780 L Hastcl dt 690 feamshrosing m‘sarct hah @HB (ch- Wah obemesulihg Eﬁlﬂbwolded Gigl)ry

(17.2 kg, 1.0 9 . ¥
were agitate 5 gﬁ%)ﬂc (1 % é) gtfmﬁtlr? 1{??} Ot:&} HPE%%% fté‘lloplﬂ‘é gﬁ%d
di ssol ved. TrempeuwdBrcprgnt 960 tt méiﬁatmasomn@ﬁ@ plethe iseptipn Hhesywe rray ideeesidv er

and the reacd,@f, ﬁi\@&né htﬁ@ﬁgﬁtie@mrﬂﬁtw didhh. T'HE rédgtgr kShp Ihn@azﬁfﬁ et &erpound
8 (26.4 kg, 1 eq i'dine’ (2.90 kg, 0.4

eq.) wer&c h‘é"r"‘g’é‘&c‘i ‘Glﬂhfglf’fi @%‘ﬁ"‘?ﬁé’éﬁtﬁﬁ’f’ (%gl'hg %)iiﬁ‘flﬁ %‘dw?f fﬁéfsca’ﬁ?e“r’% rinsed
forward W t hjskidrgdd3ds &) add BinBrokddhek tYHR ré @B ROV R Hthah €317 ke,
12 parts) at 22 °C {19 to 25 °C) for ca. 1 hr. The slurry was filtered onto the pressure
nutsche and the reactor, pump, lings, 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
25  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 10, 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.

30 Step4:



15 4-cyanobenzoyl chloride/ THF sol uti on was charged to the reactor,
keeping the tenperature at < 30 C and rinsing forward with THF (ca.
10 kg). The resulting yellowcolored slurry was agitated at 22 C (19
to 25 C) for ca 2 hrs. In-process HPLC taken after 2 hrs showed a
conmpound 8 content of 0% indicating conpletion of the reaction. The
slurry was filtered onto a pressure nutsche fitted with a filter
cloth. The reactor, punp, lines, and wet cake 20 were rinsed with
three portions of ethanol (ca. 15 kg each). The wet filter cake was
di scharged (6%2U8/Bg$7 and transferred Jpack to the r eacl@rUspegs06aisyny
wash in ethanol (317 kg, 12 parts) at*®22 C (19 to 25 C for ca. 1 hr.
The slurry was filtered onto the pressure nutsche and the reactor,
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of f using a coarse frit gI%ﬁsgﬁmgmf)érlﬁ%mb@{gq\sgd ed forwarded with
cold (0-5 C) absolute ethanol (628 g, 1.4 parts). The product

bctri xaban was d t 30 35 obt ai ne 458 ¢
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activity in t%mgtem: tygf fradodia e%clh?ﬁtc@§%?exabgf%ﬁt&ﬁgﬁu&ﬁk@énbfl (gqgsﬁar&imé)ugh

capillaries at arteri r at shear osin
t hr ombogeni Grtyipeo parfusien rsucag*@hanamlat)%bfetb@ nseiep%b@n & bgiperfpraged by

fluorescent Q@ dfNOHITBRK R BhenBity 1R¥ideltRe r%%IrMﬁdh%be? UQ&"anc%EorﬁDa' ysis
of the thrombus deposition can be ‘perforned by neasurenent

f | uor escé&ncdeiipineh ey 1plypip of thethfombupheight dliuerrsceies iyapity (murzhst ‘i’ff i cation
i's 25 perforgrrg)kw agalyd)s of the thronbus height (fluorescence
intensity (nunber of pixels)/total area (jun2)).

Compound A was tested in this assay at a concentration capable of generating

equivalent levels of inhibition of ADP induced platelet aggregation in human platelet rich
plasma as targeted by clopidogrel, a widely used antiplatelet agent whose antithrombotic
30 activity is mediated by inhibition of the platelet P2Y 2 receptor. As shown in Figure 1,

treatment of blood with Compound A at 1.1 uM, while capable of significant inhibition of



Compound A was tested in this assay at a concentration capabl e of
generating equivalent |levels of inhibition of ADP induced platel et
aggregation in human platelet rich plasma as targeted by cl opi dogrel,
a widely used antipl atel et agent whose antithronbotic 30activity is
medi ated by inhibition of the platelet P2Y12 receptor. As shown in
Figure 1, treatnent of blood with Conpound A at 1.1 jtM while

capabl e of significant inhibition of W) 2008/ 137787PCT/ US2008/ 062561

47 pl atel et on produced only partial inhibit
thrombosis ( %%%%’%7 p >0.05, n=4). 4Addition of bet r]il%%w?m%l

al ready treated with Conpound A produced significant inhibition of
thronbosis (68 % 3 % 59 % 14% and 57 % 11 %inhibition at 1 ttM

300 nM and 1fkia MhabidnAkRidoesRedhl iMBbiNon d¥HRoMosis @‘%tljﬁ%g?ﬁ@.()g,
denonstrat es % t he osrﬁﬁde%@gdent i nh| biti on _ﬁ]{\qthr onbosi s a

betri xaban ¢6ikeHPiiaR POIEXRREE IREeP I A lready HrrdedsvirompeRuidst eodpeed

Conbi n?tl ;)n slcghﬁempmmnfibméﬁmdlbaeg(ﬁs %aab:a% pva IR]ga@,Idan;]mliTmrv/pﬁm@ﬁibxs
Assay (11) B S.COo venl puncture fro ealth

vol unt eer s |dﬁ? BMSX\?]"M; ]:86 g’é‘i’i‘xatia’bref’ tr“’ég’si’??gm gy st g‘?ﬁr}%“ﬁ‘f“
Conpound A Wey ®s@dig@deit hhWitloh@f thiddbb WMt BetriDastonSentrRpHDRE LR 1 1l Hed
was perfused through the collagen coated capillary (type I11]

col | agen, 16366“'sce1). As seen in Figure 3, increasing concentrations
of Conmpound A denonstrated dose I‘ESEF?I’ISI g i nhi bition of thronbosis,
with I ORM of Conpound A resulting i ngl e nonol ayer of platelets.
15Exanpl e 5 Combimiibn alCadpotodpeudBehixaboh iBe RealXEiha M hromiasid Rs@pidin
Gener ati on Assay Whol e bl ood from heal t hy vol unteer donors was

coll ected by vengpyighitofecrad qg%cth@@@m%ezﬁ%k&hﬁ% lHig]S(folge‘%x%ban
(Vacut ai ner, Becton Dickinson) for anticoagulation. Platelet rich

pl asma wifs pREpERs EPISSAITAES Pf GamparIdgh wak ddden & Wratfellering Mmbs was

adj ust ed t o iQdHn MR RiadperfufedanOfin iR cbuerglsxaéoened Bdpataf) (BbSIIR8sen,
activated by @ddl tion of .convul xin (,200 n nd incubation at 37C

for 3 mns. 'SUBSEQUéNt 8 BEET &IIuTeaeRe 7905 tr%ﬂ?ns B AfErarssErhn
was initiat &ﬁsehysp&d;dzieﬁnhﬂihdﬂfof Adonprivhit, msts U e uiadt Cofipduh i AA¥suMing [Aadesle
Behring) and 151 ga}lt_cli_tum Thronbin activity was nonitored by

cl eavage of THEEPEH#TE*f | uor ogeni ¢ substrate (Z-gly-gly-arg- AVC,
Bachem) in a fluorescence plate readﬁr In platelets derived from

1 .
human donors, half maxinal inhibition o? %DP i nduced
Combination of Compound A and Betrixaban in a Thrombin Generation Assay

Whole blood from healthy volunteer donors was collected by venipuncture and
drawn into 3.2 % trisodium citrate (Vacutainer, Becton Dickingon) for anticoagulation.
Platelet rich plasma was prepared by centrifugation and the platelet count was adjusted to

20 150,000/ul. In a 96 well plate, platelets were activated by addition of convulxin (200
ng/mL) and incubation at 37°C for 3 mins. Subscquent to platelet activation, thrombin
generation was initiated by addition of 23 pM tissue factor (Innovin, Dade Behring) and 15
mM calcium. Thrombin activity was monitored by cleavage of the specific fluorogenic

substrate (Z-gly-gly-arg-AMC, Bachem) in a fluorescence plate reader.

25 In platelets derived from human donors, half maximal inhibition of ADP induced
platelet aggregation was achieved at a Compound A concentration of 4.7 + 5.1 uM (n=19),
For the factor Xa inhibitor betrixaban, a concentration of 31.25 nM was adequate for
equivalent inhibition of thrombin generation as that achieved by a therapeutic anticoagulant
(Pentasaccharide fondaparinux). As shown in Figure 4, even when Compound A was used

30 at a concentration capable of maximal inhibition of platelet aggregation (10 M), there was



pl at el et aggregati on was achi eved at a Conpound A concentration of
4.7 5.1 ulvl (n=19). For the factor Xa inhibitor betrixaban, a
concentration of 31.25 nMwas adequate for equivalent inhibition of
t hronbi n generation as that achieved by a therapeutic anticoagul ant
(Pent asacchari de fondaparinux). As shown in Figure 4, even when
Compound A was used 30at a concentration capable of maxi mal
inhibition of platelet aggregation (10 uM, there was WO

2008/ 137787R / 062561 48 a substantial level o [
generation |‘%Jé0fg§§97§§ vivo system Sigilar results oquThg%OW%&
generation were obtained by using the factor Xa inhibitor betrixaban
at its therapeutic concentration. However, a conbination of the two

agents providgggne @évarofihgmﬂ $en @R fin hRrO Db Bsh O A al R8its ﬁlietﬁ't%ﬁ’min

thrombin activity is a nmediator of thronmbotic ‘conditions, the
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i cvol unt eer spmbiAgtion boda o et hat il ip6bntfal 1 @roas@aiMeliyr dc@glism cach of the

pl atel ets), al gng W i‘h an anti body to factor Xl (Henmetech) and
Conpound A, *BEFSFR5ePfusi ng t hrough a col | agen-coated capillary
(type | collagen) at arterial shear ﬁ"%},}‘?‘*ﬁ( 1000 s-'). After perfusion
the size of the platelet thronbus was asured by fluorescence. As
shown in Figure 5, Combinatien offCostponndxd aphan o@yadbokeAditddndl r educe
t hronbus size at up to 10 ug/nmL concentration under the l1l5assay
condi tions. ConpRufideAmpleong-nfda At @Ricbianks @litestiampkat el et

t hrombus size at 10uMin this say. However, whep increasing .
concent &t | SRETEFS4% HACBHNOH0 GHRtEh HuRrg oray LoRORBIRREY r LS s
Conpound A, t&fadiesE] (MeRp) ko @dmpotii AibtiopeisinglironHh U Sofg@teosRs
observed, reaching a i mym of . % i nhj. bitiLon at 10 gg/ L of. the
Pactor xi arevbist g CRl afh)res e Tt i ¢ 0 o e A arcrtade
Ant i - Fact or pMtelnitrortand yag inddsured by fluoféagendel avsisiesvnie Figue 6 atheghtivihdidr Xa
conbi nati on of [ 4 t / .ratho,of
collagen to aﬁrrllbr?% ?lﬁne(ﬁ%etk%g‘%? ‘ffﬁ‘g@’.s Shggﬁl grtf{ fﬁ%g%%géntc%hgg%ﬁn%cf r\t/l\}gs
conbi ned 1w tassay banddinian o6 @ und G alenvhed noGmrpwen difdt emplateptithrembus size at
bet ri xaban afp &3 189910220311 bncf A Ky

t hrough t he cé‘%?’ﬁ ar 37 ) 9As 3 E\%vi/n ﬂ&ﬁ %?egﬁégggog%httrﬁgaﬂfg Rk Eik’ﬁln%hy
were combined with 10 pM of Compound A, a dose proportional inhibition of thrombus
size was observed, reaching a maximum of 50 % inhibition at 10 pg/mL of the factor XI

antibody.

20 Example 7
Combination of Compound A and an Anti-Factor XI Antibody (II)

Capillaries were coated with a combination of type I collagen and tissue factor
{1/100 ratio of collagen to Innovin (Dade-Behring). Non-anticoagulated blood was
combined with rhodamine 6G, 10 uM of Compound A and either betrixaban or an antibody
25 against factor X1 before perfusion through the capillary. As shown in Figure 6, the
combination of Compound A and the factor XI antibody was able to produce significantly
more inhibition of thrombus formation than Compound A alone or the combination of

Compound A and betrixaban,



conbi nati on of Conpound A and the factor Xl antibody was able to
produce significantly nore inhibition of thronbus formation than
Conmpound A al one or the conbi nati on of Conpound A and betri xaban. WO
2008/ 137787PCT/ US2008/ 062561 49 Exanpl e 8 Conbi nati on of Compound A
and Bivalirudin, a Direct Thronbin Inhibitor As an exanpl e of
additive antithronbotic benefit achi eved when Conpound A was conbi ned
with a direct thronbin inhibitor, such as bivalirudin, in the

fol | oW ng asaf¥esBh-RPd Swas col | ected in 12 pi g/ nmL b'ﬁ@}dsﬁo‘dgds%sz
(standard therapeutic concentration) g incubated with various
concentrations of Conpound A (0.1, 1 or 10 p.1\.4) for 20 mns in the
presence of rhodam ne 6G (which quorescentIy | abel s platelets),
fol | oned by perfusion through a gl agsagggisl | ary coated with col |l agen

(type I11) at afl ed_sh rate (16 se.cC i tions,
bi BT 1 uct n-al QR BRERAE Compin: A4t iyl R D ShioRan B er

process; homever, a i 0 dose-dependent inhibition of thronbosis was
observed when i néy@asimge effndditivsantthro@dnpoleneit Achaaved wheeé?@mpmindAwas
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antithronbotic bene achi eve ati1on of &r’rﬁo
bi val i mdisn. v&kattssted ig 12 ug/mL bivalirudin (mﬁﬁﬂﬁm%ﬁcmmmm) Arvulagdnvit
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| nhi bitor % a real -tine gerfusmn nber assay to assess

the thr onbot”il%larﬁ%ﬁﬁ whiglt fyoeespepihyla téetﬁh@ﬁ‘é@#mﬁﬁﬁﬁwwﬂ(’%% glass
col l ected byapigiy W&QWaeozfag@my@§nl)@i Niale thegloB@ (%06 8. UBdPhe325 Ny of

aspirin daily for adetlve an otic benefit of
Compound A inde ST ot 4SS SELEERHE M T b g oeng g o
capi | | aries ctwezrcﬁp@aat &ﬂ1b3ﬂon‘ﬂfﬂhf®nﬂ3yﬁ;ewds oBQHeﬂlgf&em mcafadm@amamts\dﬂol e
bl ood (i ncubated fluo escel
Cabel s pl at SREPLPRLTF EelRlR oy RL P DR o s e iy
Bet z A, WongnfRpmBotivhandflt kahfevdai tyitiercombinktao tod Conkaoutid/A and bivalirudin,
pepti dyl - al pha- ket ot hi azol e i nvol ves 2 steps: evidence for a
stabilizing conformational change. HBi*awhiefi stry 1999; 38: 14582-

14591, incor porat ed Chﬁnf)ﬁ’n'aﬁorpéﬁ“ PQ?LJ%&‘:{L%%& (fbdnﬂo%n&’ﬁtah& %Tslyl}m
perfused through the c I xe heer rate ’600 sec-1).

a
During pé&rfusion, the nglewgwserlnmﬁﬁr@w&a B‘\%@l‘d@éﬁb@fti’l‘ed by
measur enment of nean fluorescence intensity/area (gm, which is a
measur e of pl at eUghg dﬁﬂaﬁ:ﬁetﬁeﬁmdmhidﬂﬁr oedylta geds S}blthﬁ'(ﬁlﬁjﬁtlc proﬁle of As

Zgg‘g’g It 2 \II:\,;,] et%g?éno ::?gevllsul NILISS 9 n‘%%’%ga’_ t}gd E}g\%n%gnc%)% Srorrpl) Ia 1r1nh‘rtet\;{\h dohors
per fusi on t Hsougbhr 326 mgcdpspirlnaiayg for 8 ddys)oiht aB@ive hgithrbimiontb berieGt gfr ocess

in a dose- d%%gﬁratA SHﬂtQIS‘S‘{ aSpi(—Axh %9&9&%&%&6‘1‘1'&9@%9&@, &as§2apHMies were coated
20 with type I collagen, and human whole blood (incubated for 20 mins with rhodamine-6G,
which fluorescently [abels platelets) collected in a factor Xa inhibitor, C921-78 (see Betz A,
Wong PW, Sinha U. Inhibition of factor Xa by a peptidyl-alpha-ketothiazole involves 2
steps: evidence for a stabilizing conformational change. Biochemistry 1999; 38: 14582-
14591, incorporated herein by reference in ifs entirety), was perfused through the capillary
25 ata fixed sheer rate (1600 sec™). During perfusion, the extent of thrombosis was quantified
by measurement of mean fluorescence intensity/area (um?), which is a measure of platelet

deposition on the collagen surface,

As shown in Figure 8, increasing concentrations of Compound A, when added to
whole blood in vitro (incubated for 15 mins prior to perfusion through the capillary), inhibit

30 the thrombotic process in a dose-dependent manner, A concentration of 0.37 uM



WD 20081137787PCT/ US20081062561 50 Compound A has statistically
significant additional antithronbotic benefit in the presence of
aspirin and a factor Xa inhibitor, whereas this concentration of the
P2Y12 ant agoni st al one has no detectable antithronbotic activity in
t he absence of aspirin. Exanple 10 5Conbi nati on of Conpound A and

| fetroban, a TP Antagonist, and a Factor Xa Inhibitor Simlar to the
previ ous exanpl e, the conbination of Conpound A and a TP ant agoni st

(e.g. ifetrghghhgard;a factor Xa inhibitor showed addpd e,
antithronbotic benefit. In this exanghe, bl ood was cgr%éct%gm?wl

heal t hy vol unteers by venipuncture into a to factor Xa inhibitor
C921-78 (see above). Conmpound A was added to the blood sanple at a
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Conbent rati GILMERT S iHion SHifatschs i imGrions B I bn i BBk 0ibat ed
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t hrough the coll agen-coated capillary (type 1 collagen, 1600 sec'), a
dose-responsive i nhibition of 15 thEsmbpsil® was observed, with the

conbi natipon of g O%a IC%&{]’SEW‘Q ahy ﬁ&gob"'jg I RLtah%n?stt rﬂ%ﬁ@?ahtﬁm(ge

presence of a itor giving the sane | eve ition
as clopidogrel plus aspirin or Cbnpobﬁﬂmwlplus aspirin. Exanple 11
Combi nation of Conpound A and a Factor Xa Inhibitor in a Real-Tine
Thrombosi s 20Ass8ihilar to theBkeddds ¢x@mse) theGhBehatdyh of €BinPILAE AUREa TP OM

heal t h | unt t t -. 20 p, f
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Co d A . t b| ood
oo o o SRl 5l bl B B} 05 SRR Bl 00
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api xaban) wise¢n 1@I€’f$ﬁﬂﬁ§t W@@W@&ﬁnwmwﬁa@ﬂs efferHa atic gddes togvhole blood and

dose-respon sﬂréﬁﬁcufaﬁ&lhbiﬁf@omp%d%@ g&%7f3§37013 2Hrhd frx@g Q%ljfgs@)%%@ gloédlthrough

the collagen-coated capillary (type I collagen, 1600 sec™), a dose-responsive inhibition of
15 thrombosis was observed, with the combination of 1.1 uM of Compound A and 30 nM of
ifetroban in the presence of a factor Xa inhibitor giving the same level of inhibition as

clopidogrel plus aspirin or Compound A plus aspirin.

Example 11
Combination of Compound A and a Facter Xa Inhibitor in a Real-Time Thrombosis

20 Assay

Blood is collected by venipuncture from healthy volunteers into various
concentrations (5- 20 pM) of a factor Xa inhibitor as described herein. Increasing
concentrations of Compound A are added in vitro. Following 20 mins of incubation, blood
is perfused through the collagen coated capiltary (type T collagen, 1600 sec™) as described

25  in Example 4. It is contemplated that increasing concentrations of Compound A in
combination with a fixed concentration of a sclected factor Xa inhibitor (e.g., rivaroxaban,

apixaban) will demonstrate inhibition of thrombosis in a dose-responsive fashion.,



Exanpl e 12 Conbi nati on of Conmpound A and a Factor Xa Inhibitor in a
Thrombi n Generati on Assay Wol e bl ood from heal thy vol unteer donors
is collected by veni puncture and drawn 5into 3.2 %trisodiumcitrate
(Vacut ai ner, Becton Dickinson) for anticoagulation. Platelet rich
plasma is prepared by centrifugation. In the wells of a 96 well
plate, the final platelet count is adjusted to 150,00044, platelets
are activated by addition of convul xin (100 ng/nlL) and incubated at

37C for 3 nmwpgwepiibiequent to platelet activation, thganRbddsesase
generation is initiated by addition afi 23 pMtissue factor (Innovin,

Dade Behring) and 15 mM cal cium Thronbin activity is nonitored by
cl eavage of the specific fiuorogenic substrate (Z-gly-gly-arg-ANM,
Bachenm) in a fluorescence plate reaseimplas2 descri bed in Sinha U et

pr edi ot ve. ofc iR LSO gl hfPe Rg alibforFip rhioy R ePglon

identification of therapeutically actiwayinhibitors. Arterioscler
Thronb Vasc Rini, 2003, 23:1098-1104. 15It is contenpl ated that

simlar to Exarrp{v\ﬁﬁol@blog@mﬁH&@hﬁdlﬁt&?%bﬂ%doﬁ&te\ﬁ‘bp ber@puﬁ@rﬁ;r{e Qhd d&fn
inhibitor (e.g., rivaroxaban, apixaban or_ other factor Xa inhibitors)

wi || i nhibi tntf RRSnBIediET eifte W%‘wawx, Bectpn digkéson franfcorgylition Maieet

conpound al emﬁpagmglbgremﬁ@fnﬁ@a&mt QI wdiX 8Pl ol D1t Go i1 PRtelpN Of
Conpound A and a Factor or Inhibits Thronbgsis in a Mouse

Mesent eric APPEISFUNEEEP 15@000}“%”?%%6% agtivgied by plddiop et R R €08  t er i es
(shear rate n@&ﬁ@aﬂ@ﬁ&bﬁt&) ati33°Cper 3 @meESibaddent @G Mtka detBationl @M@ | y

At congul areteetphRr bRheraee At e ek Py RepeleBindinaispovi >
r ecept or 1@25am¥agoinins fi’hnombmractm:rb dansitor€ll betlbaatdeofithe aﬁaﬁg: ﬂuorogemc
(0.2 ni ) e SHE B B ERE b ek Pl SR SRR °°

vi sual i zat i dwnhefU. etheb lakibigen @°s>ur1ﬁ@sfgédr Haalidobytip aetiyity wajt ok gsgaccétdivbyf a

I x| -nm fil t%nlnmecrfnﬁv%oqm&ﬁ&ls%a@m@tm%{ ﬁ%%t?ﬁca% taﬂhgrg,%euééahggcn%

m nutes, the filter paper Is reno nmesenteric eries rinsed
wi th war ned Bbtiored(apyfer Iptoabdiaet Bigle3¥3) 2vAPE-1104t er acti ons are
30recorded for 40 additional mns or until full occlusion occurs and

persi sts ' or nor & oqarmpiered Y soplste B3Ry fnuepuaBGERYRtion with a

factor Xa inhibitor {e.g., rivaroxaban, apixaban or other factor Xa inhibitors) will inhibit
thrombin production to a greater extent than either compound alone at the same

concentration.

Example 13
20 Combination of Compound A and a Factor Xa Inhibitor Inhibits

Thrombaosis in a Mouse Mesenteric Artery Model

Thrombosis on mouse mesenteric arteries (shear rate 1000-1300 s™) is performed
and recorded as previously described with minor modifications, as described in Andre, P. et
al., Anticoagulants (thrombin inhibitors) and aspirin synergize with P2Y |, receptor

25 antagonism in thrombosis. Circulation, 2003, 108(21):2697-703. Platelets are labeled in
sitir using rhodamine 6G (0.2 mg/mL) administered through the tail vein 10 mins before
visualization of the arteries. Vessel-wall injury is triggered by a 1xI-mm filter paper
saturated with a 5% FeCls solution. After 5 minutes, the filter paper is removed and
mesenteric arteries rinsed with warmed saline (37°C). Platelet vessel-wall interactions are

30 recorded for 40 additional mins or until full occlusion occurs and persists for more than 40



52 seconds. C57B164 mce are orally gavaged with vehicle control,
Compound A (7.5, 20, 60 ng/kg) or betrixaban (4, 40, 400 ng/kg) two
hours prior to vascular injury. Thronbosis is analyzed in real tine
using Sinple PCl software, as described in Andre, P. et al., P2Y12
regul ates pl atel et adhesi on/activation, thronbus growth, and thronbus
stability ininjured 5 arteries../din Invest, 2003, 112(3):398-406.
The fluorescence intensity is recorded at a rate of 2 Hz for 40

m nut es and poedok/edisover tine. Tine to occl usi on (cesp@tiNisdsdnl ood
flow) is analyzed. Doses of 20 sand 60 ng/ kg of Conmpound A
prevent occlusion in response to vascular injury over the 40 mn
observation period. A dose of 7.5 ng/kg delays tine to occl usion of
10t he art er yecddds €5 7Bl0hnice bigtorally g4 agqul vatkhvahitle vaitsl, SopsuhdA (1.5 20, 60
1.1.g/nmL of revgn I J Lo
achieving pla %@(Bg%%gﬁétﬁr(gt@oﬁﬂé%ﬁ%%% ho?rgﬁ Jn#% e Mﬂ)llrrg'vgﬁfr%om 8
occl usi on. Doslezsd el Wiz@enHigmpie P& eofrvare, @fdfe%bfrdveAddrs&et aDoR¥s: of
betri xaban aghjifx, ﬁ%l&h&%ﬁ@mé&%@ﬁml{@k Qﬁmn%b&s%ta%ﬂﬁ% fHhured

prevent vascul ar occl usion. Doses /L are non-e tive
doses. |t5 i sriEwit-Er resd2t0Aak1 2@t "WénT@f ﬂl@tﬂﬁcrev@ intensiinis Egorged at a

Conmpound A ahd oPEHE ot AP AMMuRE SdGRIBE BRHmP OFiRBto YISt SatiGn of blood
antithronbotic activities will be obtained. Simlarly, other factor

Xa i nhi bi tor%’“’(éﬁa@a y2¢fli var oxaban, api xaban) are expected to
denonstrate S|g ficant, antith tic CtIVIt in.the intravital

mi croscopy thro 8%315 g%&%%‘s F/{(%Pnp SmRpepn %Pfé‘éeﬁ{%cﬁ‘ﬂi“% BECSPOTAT 1O WA
non- ef f ect i vigjugjoseshaf0 mm\maqeorxﬁdmaﬁnm foddaest 7 ang/bg dekas timbiolbctlods ofls
descri bed he 20ef f ctl e doses of. Conpound
e pot ont® syMErBrE S SRR el Ra foiey B0 4/ e Cidabd

Exanpl e 14 ngdantn;aicutamcﬁ[&m@qmnoucntdeb/aclaﬂdqgaﬁibﬁm Xcaiaammcrmmebvﬂmgm do

t hronbosi s nouse 0Si

nmes on use
resenter| o 4Pt GFTRLEEEHEn o B a oy OB b AR aor RS et Beiret 25and
recor dedI as H&frﬁ%aﬁu&h@(nr@@&@ﬁm ﬁﬁdcn%ttdﬂs mﬁﬂw td D/ L @R En® RS culdy Attiis@n.
P., et a nt|c t hronbin i nhibitors
bymer g oe wi PHHSEIN0 Rk s e s RB LR P Pt on.
2003. 1084 21Josespf C&filﬂmﬁ@@anc) beﬁbabaal aet ombaE® pbtarhei:re@smarsmtﬁmm:: ng
rhodam ne 6Gc 1v1t1(i25 wny{sgtgtatnheq ln'tl }13((3 ro{%er %:Qor%a]qlrﬁnmp s(e ﬁ],uva\l/o%(alpanlo mn

before visualTlza
triggered byapeaban) arpespefied tb dempaipe Slgmﬁcamtamaurowb@tn agtn39 1096 Redlital

sol ution. Af &%Fot‘(ggmh%bgﬁs mB&?wfrﬁILé 8f5s 9(91 1d\f@§lédrf %&@1 gf\i eﬁ&ﬁve doses of

nesenteric arteri rinsed war ned sa I ne
vessel - wal | divitosptae o @hes fagor ga rr@@deraeﬁdeﬁ%lbemrelw combined with non-

2008/ 13787 Pﬁét“@%@@§6%@éﬂd@§ potent synergistic antithrombotic activity will be observed.

Example 14
Combination of Compound A and Betrixaban inhibits thrombeosis in a

mouse mesenieric artery model

Thrombosis on mouse mesenteric arteries (shear rate 1000-1300 ™) was performed
25  and rccorded as previously described with minor modifications. (Andre, P, ¢t al,,
Anticoagulants {thrombin inhibitors) and aspirin synergize with P2Y;; receptor antagonisnt
in thrombosis. Circulation, 2003. 108(21): p. 2697-703.) Platelets were labeled in situ using
rhodamine 6G (0.2 mg/mL) administered through the fail vein 10 min before visualization
of the arteries. Vessel-wall injury was triggered by a Ix1-mm filter paper saturated with a
30 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 mn or until full occlusion occurred and persisted for
nore than 40 seconds. C57B16J mice were orally gavaged wth vehicle
control, conpound A (0.83, 2.5, 7.5, 20, 60 ng/kg) or betrixaban (2,
4, 10 ng/kg) two hours prior to vascular injury. Thronbosis was
analyzed in real tinme using Sinple PCl software. (Andre, P., et al.,
P21'n regul ates platelet 5 adhesion/activation, thronbus growth, and
thronbus stability ininjured arteries. J din Invest, 2003. 112(3):
p. 398-406.) wideoddstef escence intensity was recorded agcrassb@é@:9i 2 Hz
for 40 mnutes and plotted over tinessTinme to occlusion (cessation of
bl ood flow) is analyzed. Doses of 0.83 and 2.5 ng/ kg Conpound A were
non-effective in this nodel. Doses io of 7.5, 20 and 60 ng/ kg
Conmpound A aéddiggngbminiomentfi 81l cagpearesucred ofd phisisst for moertibngi0 (depgrisr es

prevont ad. odor o) e Ak Biheg IR R ot AT S bulEDl Kb R 2l
obser vat i on mudd) ocbetrBolyad?, doHtmé/ka) tvanlputseripl taywaulhremeabfs Thapbesisorast o 1
p, 9/ nL Conpoyng, e@uﬁéﬁ%&@hﬁ%ﬁﬁﬁ&%bﬁoﬁ%&' S e, Wi, |1@>Y?L9§g%§zr§$me‘?e\/' ng

pl asma concentration bel ow did not prevent 15 ‘occl usion
(Fi gur e 1) .edissopgctveion ?’?g’"tbéﬁ @PH@Wf’&W&@ﬁ?Wé¥IW%§fIM%WI%Obmﬁg/ .

wer e nonef f aglehiv08a383): ipMmohns) Mg BlordsEdn8ih@nskPvas PRSRE aOf rard oRDHz 4
ng/ kg betri xaban were noneffective in this nodel whereas doses of 10

mAkg betri x B r%‘?‘ﬁ?ﬂaf“? E‘%tfﬂdloi’/erﬂ'&caryr%@ ' gtchision resspiipn 0513)‘& & of
first thronmaugyaad tinme to occlusion (Figures 14-17). \Wen

nonef fective doses of conpound A (2.5 ng/kg) and betrixaban (2 and 4
ng/ kg) were conmbbDoesdof @0pod 2Amgtyilemgnst! iAcwanbdntdifecivb ot this naddli Rodes es
wer e obt gi ned- (Fj = , N = Y ncentr ati
Corrpound%A aga(sbé)?d ?“lﬁ gg%l%g\(]Eé%%oua%f\éjflﬂeﬁ%ggg%%gﬁ’%% eﬁ?gl{/%/?tg%m%ect ed 2
m n post - oc dFigeeni- B amtvapdular edctugion. sPaest 0f @0 ande®oud/legr CamppundyA prevented | t
s to be undensiaad:dfiale BOL:falil)fy bhtaRioat, %v%%ﬁ o %S%ge?ed in
conjunction wt above e nts that t

descri pti on cartibwina fratasma davels suwmmdebug/ml%mmumétArIm\entedmsw@r limit

t he scope of nt %ﬁ,ﬁ

nodi ficati or?g&gﬁ nh%%niEe%gcmeqngg'gasr?%&%?e%\%gﬁ?‘ ﬁ%l% Vl\ll (gygmgée?reenrtlt to
t hose skid | edclisiont (Rigurar$). tQmswinadﬂng tmsmmvmtnn@mnpmlcoxazmg/mmlenon—

2008/ 137787R) ME,QH for a
condition i nﬁﬂtH%& sl%gﬁzzalrﬁ g%'[[ gﬁu%ﬁ?b%c%% Ire b@% rﬁgﬁé}'@&n
conpri si ng &Rt gxthis madel tvdersasidgseaaimPane/lse chizplbep sigrifiesatly Jelaed kath | ve

amount of thﬁneffgll Apﬁé%‘dlﬁ% dergs %Pcﬁ%L &d@ﬂﬁ% §cclu§i()lq-aF1 res 14-17), When non-
[4-(6-fluoro-7 | am no- 2, 4- di 0x0- H qui nazol i n- 3-y1) -

phenyl ] - 5- c RS E’W%Qfﬁémpozm% (&8 P%ﬂ&@ék@ax%@r (2&11%51@’#%@9% goEpime

accept abkge %ﬁte’ht @H@ﬁlﬁﬁfanhtﬂxﬂﬁﬁbotic activities were oﬁtabnecﬁ(l:téﬂféﬁ apepti c agent
selected fromthe group consisting of an anti coagul ant agent, an

anti pl at el et ageRksmadotccaBabhAToMAGInt A& Bdtrixaban were determined on blood

draw collected 2 min post-occlusion or 42 min after start of vascular injury.

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
25 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.



102. The method of claim 1l conprising admnistering to said mammal a
t herapeutically effective anount of the follow ng two therapeutic
agents: (1)

[ 4(6-fluoro-7-nmethyl am no- 2, 4- di oxo-1, 4-di hydr o- 2H qui nazol i n- 3-y1) -
phenyl ] - 5-chl or o-t hi ophen-2-yl -sul fonylurea, or a pharmaceutically

acceptabl e salt thereof; and 15(2) an anticoagul ant agent. 3.
The nmethod according to claim 2, wherein the anticoagul ant agent is a
factor Xa i nid buokr1s7 4. The method accordi ng tgacedsddosnssst

wherein the factor Xa inhibitor is sekected fromthe group consisting
of YM 150, Daiichi DU-176b, N f(1R)-244-11-nethyl -4-

20pi peri di nyl)-1. - pi perazi nyl ] - 2-axo-1-pl i enyl et hyl ;

-1. 11-i ndol e- 6- car boxar ni de, api xaban, rivaroxaban, otam xaban, and
razaxaban. WHATISCLAMEIRMS: hod according to claim 3, wherein the
factor Xa inhibitor is selected fromthe group consisting of: WO
2008/ 137787PCT/ UR2008{ f&R&G: H&ndition in a nfammbhéhardetdred bpaeediidd Nng t o
claim 3, vvhegrei t he factor Xati .nh%?bi tor i St bt%tri xtabﬁn O a ¢
phar maceut i ¢HPTYOKSCRPUHE e ing fepidgemmal & therapeyticatty effegiyeiggunt o
accor di ng t ochchhdwinGtherapeaticdganti:ne phar maceutical |y acceptabl e salt of
betri xab is the mal I 58. The od rdi to. cl.ai,m.2,
wherein the anti coagdﬁi?ﬂ?@g%é%t? _n?eglyksa el ec Je-%mfor' g%](&ﬁﬁago'ggbqbuﬁw%%ﬁé%ﬂ ng
of speci fi c nhahilbi-thdresthofpherh}-prbifenylukactrephdriXaccuticaliy aweepxble shlatberers, Xl a
or factor Vialnf’{l. 9. The nethod according to claim2, wherein
t he anti coagul ant agent is selected fromthe group consisting of
AZD0837, RB2006, xi méPaghararaviic ageits paester am thy syapiconsesting ofap artigeasrloban,
l'epi rudin, wWaLdahiafiplA0d RREBRCOHIRERns thereof ~ 10. The net hod
according to claim ZP wherein the anticoagul ant agent is an

i nj ectabl e anti cgagul.ant nt . . . 11. The nethod according to
clai m 2, her ef not he ATICCOLOUTERE HBRHIERLTSBIER Ba PANEHe. or oup
consi sti ng chergymichidt iffectpenrmasaotthafilceing andhdrpantitobent| ar wei ght
heparin. (1) [4-(6-fluoro-T-methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-

phenyl]-5-chloro-thiophen-2-yl-sulfonylurea, or a pharmaceutically acceptable salt thercof}

and
15 (2) an anticoagulant agent.
3. The method according to claim 2, wherein the anticoagulant agent is a factor
Xa inhibitor,
4, The method according to claim 3, wherein the factor Xa inhibitor is selected

from the group consisting of YM-150, Daiichi DU-176b, A« {{1R}-2-[4-{1.methyi-4-
20 pipendinyl}-l-pperazinyl}-2-oxo- L-phenyvleth vl - LH-indole-6-carboxaroide, apixaban,

rivaroxaban, otamixaban, and razaxaban.

5. The method according to claim 3, wherein the factor Xa inhibitor is selected

\H‘S/\J’\}‘m
(NS °

NS0
ch“"KNFO
()

0

from the group consisting of:



1512. The net hod according to claim2, wherein the anticoagul ant agent
is selected fromthe group consisting of fondaparinux, idraparinux,
bi oti nyl ated i drapari nux, danaparoid, enoxaparin, dalteparin and
unfractionated heparin. WD 2008/ 137787PCT/ US2008/ 062561 56

13. The method according to claim2, wherein the anticoagul ant agent
is an anti-factor X1 anti body. 14. The method according to
claim 2, wherein the anticoagul ant agent is bivalirudin. 15.
The net hod afo sbgdstgd conpri sing adm ni stering to saigrRiBls2R1

t herapeutically effective anount of the follow ng two therapeutic
agents: (1)

[4-(6-fluoro-7-nethyl am no- 2, 4-di oxo-1, 4- dihydro 2H qui nazol i n-3-y1) -
phenyl] - 5-chl or o-t hi ophen- 2-yl - sulfonyl or a pharmaceutically
acceptabl e salt thereof; and to( cantlplatelet agent .

16. The met hod accordlng to clMd he anti pl atel et agent
is an antagoni st of TP receptor or a cy@idbx ase inhibitor.

17. The method according to claim 16, wher ei Antthe cycl ooxygenase
inhibitor is a reversible cycl ooxy se 1 |nh itor. 1518. The net hod
according to claim15, wherein qgﬁ é;ﬁagent is selected
fromthe group consisting of ati d, abci xi mab,
cptifibatide, tirofiban, dlpyrldano ag enoX, cil ostazol,

i fetroban, isbogrel, furegrelate“4¥bsveratrol and ozagrel .

19. The net hod accordlng to any one of KZH H18, wherein at |east
one of the therapeutic agent ¥ a sub-therapeutic
dosage. 2020. The net hod accord o capy one of c|gins 1-18, wherein
both of the therapeutic agents are adni LS d in sub-therapeutic
dosages. 21. The netho cardi o lany epne of clains 1-18,
wherei n the two therapeutic "age %Oggg;nls red sinultaneously.

22. The nethod according to any oné of clains 1-18, wherein the two
6. The methed according to claim 3, wherein the factor Xa inhibitor is

betrixaban, or a pharmaceutically acceptable salt thereof,

7. The method according to claim 6, wherein the pharmaceutically acceptabie

salt of betrixaban is the maleate salt.

5 8. The method according to claim 2, wherein the anticoagulant agent is selected
from the group consisting of specific inhibitors of thrombin, factor 1Xa, factor X, factor
Xla or factor V1la.

9. The method according to claim 2, wherein the anticoagulant agent is selected
from the group consisting of AZD0837, RB2006, ximelagatran, dabigatran, bivalirudin,

10 argatroban, lepirudin, warfarin, and phenocoumarol.

10.  The method according to claim 2, wherein the anficoagulant agent is an

injectable anticoagulant agent.

11.  The method according to claim 2, wherein the anticoagulant agent is selected

from the group consisting of synthetic pentasaccharides and low molecular weight heparin.

15 12, The method according to claim 2, wherein the anticoagulant agent is selected
from the group consisting of fondaparinux, idraparinux, biotinylated idraparinux,

danaparoid, enoxaparin, dalteparin and unfractionated heparin.



25t her apeuti c agents are adm nistered sequentially. WO

2008/ 137787PCT/ US2008/ 062561 57 23. The nmethod of claim1,
conprising admnistering to said mammal a therapeutically effective
anount of the followi ng three therapeutic agents: ()

[ 4-(6-fluoro-7-methyl am no- 2, 4- di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-y1) -
phenyl] - 5-chl oro-t hi ophen-2-yl -sul fonylurea, or a pharmaceutically
acceptabl e salt thereof; 5(2) an antiplatelet agent; and (3) an

ant i coagul arf¥O ZYER{787 24. The net hod accordi ng P/ E2p/M233
wherein the antiplatelet agent is a cfcl ooxygenase i nhibitor.

25. The method according to claim 23, wherein the antiplatelet agent
is lOacetylsalic rreth d according to claim

[
23, wherein the ﬁnt c"%ﬁﬁ’ﬁ‘ihgﬁﬁcc%f&é‘ﬁfo ‘ilaémg ‘f’%ﬁ‘i‘i“b © slicoagpiARagey is an anti-
27. The net Hadoradestitddyng to cl ai m 26, wherein the factor Xa inhibitor
is betrixaban, or a pharmaceutically acceptable salt thereof 1528. The

met hod accor di ngy4 o G riltned 2oL & dhih A RRA AR ERIbLRL Yo CoPt abl @

salt of betrixaban i eate”sa

accordi ng t d@Hpdgne of clains 23-28, wherein at |east one of the
t herapeutic agents is admnistered in a sub-therapeutic dosage.

30. The nethod acxor dihdgethod 8itYaird D Colifristik alfikisang8 saihen@hn al | of

t he 20t hera utlc s.are ered i sub t her apeuti c dosages.
31. The net ﬁ (ﬁapﬁlgb%g’dir}%gwte Smgﬁgn}tﬁ%%@?m% o r%“t’f@g“\%er ein the
three therapeutic agél‘l)t[?o—(@cﬂﬁ)r@:dmﬂy&hﬁfoaﬁ Sibxadl 4-aﬂ19cﬁuaHy1uinazolin-3 y1)32.
The et hod %g‘lgy dS' cﬁllg)ré guoapé/n— gesuef u ea'clI orpg fannfxciehtlcmpy acceptab e selt trhCI‘C{%e

t her apeutic ts are a tered seyué
and

10 (2) another antiplatelet agent.

16.  The method according to claim 15, whercin the antiplatclet agent is an

antagonist of TP receptor or a cyclooxygenase inhibitor.

17. The method according to claim 16, wherein the cyclooxygenase inhibitor is a

reversible cyclooxygenase-1 inhibitor.

15 18.  The method according to claim 15, wherein the antiplatelet agent is selected
from the group consisting of acetylsalicylic acid, abciximab, eptifibatide, tirofiban,

dipyridamole, aggrenox, cilostazol, ifetroban, isbogrel, furegrelate, resveratrol and ozagrel.

19.  The method according to any onc of claims 1-18, wherein at least one of the

therapeutic agents is administered in a sub-therapeutic dosage.

20 20.  The method according to any onc of ¢laims 1-18, wherein both of the

therapeutic agents are administered in sub-therapeutic dosages.

21, The method according to any one of ¢claims 1-18, wherein the two

therapeutic agents are administered simultaneously.

22, The method according to any one of claims 1-18, wherein the two

25  therapeutic agents are administered sequentially.



WD 2008/ 137787PCT/ US2008/ 062561 58 qui nazol i n-3-yl)-phenyl]-5-chloro
hi ophen-2-yl -sul fonylur a is the potassiumsalt or sodiumsalt.

34. The nmet hod according to any one of clainms 1-18 and 23-28, wherein
said thronbosis-related condition is selected fromthe group

consi sting of acute myocardial infarction, unstable angina, chronic
stabl e angi na, transient ischem c attacks, strokes, peripheral
vascul ar di sease, preecianpsi al ecl anpsi a, deep venous thronbosis;
enbol i sm divge e/ dadged | ntravascul ar coagul ati on and $RpRsh$1
cytopeni c purpura, thronbotic and restenotic conplications follow ng
i nvasi ve procedures resulting from angi opl asty, carotid

endart erectonay, post CABG (Coronary arteryl bypass graft) surgery,
vascul ar graft st gerMje mied @itaimpll.acapedigsdainttdaring @rshid @amafal a
endovascul ar, r h c ical conposition,
conprising a mQﬁMm&ﬁﬁéﬁgggg ﬁ&}agﬁg:ou%%n g%???@'a%ggﬁﬁﬁe foll ow ng

t her apeutic agent S {1} [4-(6- ﬂuoro 7- methy(dr_‘[l)no -2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-
[4-(6-t]uor 2y 4- yl)-
phenyl | - 5- cﬁJ dr of t % (MEL Ren . é Sqmg‘??l ‘# ?gﬁ%g%ﬁmgﬁ %yérp%g%g#[tﬁgg 5
accept abl®e salt theréBﬁﬂmmwﬁmﬁtﬁﬁm Mﬁ (2) a therapeutlc agent

sel ected fromthe grqﬁgnggggaﬁhhngmgf an anticoagul ant agent, an
antiplatel et agent and conbi nati ons thereof. 36. The pharnaceuti cal

conposi tion of c 5 0 ceu |caII accept abl e
carrier and the # gﬁf 5&? C?r 1&?’ g’ﬁiﬂfﬁ?@“&g Ht* ean??)‘f‘ tagentisa

[ 4- (6- quor@w&em@ghmkaMMﬂmpz 4- di oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-y1) -
phenyl] - 5-chl oro-t hi ophen- 2-yl -sul fonyl urea, or a pharnaceutlcally
acceptabl e salt ﬁf'er q(ﬂg meﬁ@ac@&hm@fb %b?%gg 3 an 3&%@1%1::1 The

phar maceuti cal conposition according to clalim 36, erei i

25ant i codgul?atitisaligdisacils a factor Xa inhibitor. 38.The pharnaceutical
conposition according to claim37, wherein the factor Xa inhibitor is
sel ected fromthes.gr alupmemﬁtsécsér'tiimmo:ﬂain}(lzy IwhdscBQhe dDdbdaghint E¥dhthiyOb, N-

( lR) 24441 factor. X I1r;h11)41z)01'

-met hyl- 4- piperi 1- pi perazi nyl ] - 2- oxo- 1- phenyl et hyl ) - 1H i ndol e-

6-
27, The method according to claim 26, wherein the factor Xa inhibitor is
betrixaban, or a pharmaceutically acceptable salt thereof,
15 28.  The method according to claim 27, wherein the pharmaceutically acceptable
salt of betrixaban is the maleate salt,
é\ 29.  The method according to any one of claims 23-28, wherein at least one of the

therapeutic agents is administered in a sub-therapeutic dosage.

30. The method according to any one of claims 23-28, wherein all of the

20  therapeutic agents are administered in sub-therapeutic dosages.

31, The method according to any one of claims 23-28, wherein the three

therapeutic agents are administered simultaneously.

32.  The method according to any one of claims 23-28, wherein the three

therapeutic agents are administered sequentially.

25 33.  The method according to any one of claims [-18 and 23-28, wherein the

pharmaceutically acceptable salt of [4-(6-fluoro-7-methylamino-2,4-dioxo-1,4-dihydro-2H-



WD 2008/ 137787PCT/ US2008/ 062561 59 car boxam de, api xaban,

ri var oxaban, otam xaban, and razaxaban or s selected fromthe group
consisting of: Ha N O H3C 0 0 39. The pharmaceuti cal conposition
according to claim 37, wherein the factor Xa inhibitor is betrixaban,
or a pharmaceutically acceptable salt thereof. 540. The pharnmaceuti cal
conposi tion according to claim39, wherein the pharmaceutically
acceptable salt of betrixaban is the naleate salt. 41. The

phar maceut i ¢&d 20081p8%i ti on according to claim 37, wher@ius2doéies2561
anticoagul ant is selected fromthe gfdup consisting of specific
inhibitors of thronbin, factor |Xa, factor XI, factor Xla or factor

Vila. . to4z2. ;mi?azgltﬂf'if Ugﬁﬁéﬁ }%achlo%‘?ém?éer,t?' qqul@\q‘?ﬁreq NS epo?’zasmms& 01137

wherein the anti coa agent ‘et ed ‘consi sting
of AZD0837, ssRBR0OB, X|nelagatran dablgatran, blvallrudln
argatroban, |epirudin, warfarin, and phenocoumarol. WD

2008/137787PCT/G$2008hﬂﬁ&&ﬁku§@i&ﬁnIﬂﬁmﬁBﬁ&ﬂﬁﬁ@HBhﬁ@isﬁ@ﬂﬂ@@hﬁm@n
according t nticoagul ant agent is an

i nj ect abl e g "l‘bé‘f’i @iﬂ{%“‘ﬁ‘g‘@‘ﬁf s e&i& ’?‘ﬁ’é R PREEBHI PR L ORPEEE on

accordi ng t mfedtdhmnddhic wakkeihfonicRRble anging, transient ischemic atfacks, strokes,
peripheral vascular disease, precclampsia/eclampsia, deep venous thrombosis, embolism,
disseminated infravascuiar coagulation and thrombotic cytapenic purpura, thrombotic and
restenotic complications following invasive procedures resulting from angioplasty, carotid
endarterectomy, post CABG {Coronary artery! bypass graft) surgery, vascular graft surgery,

10 stent placements and insertion of endovascular devices and prosthesis.

35. A pharmaceutical composition, comprising a pharmaceutically acceptable
carrier and the following therapeutic agents:
(1} [4-{6-fluocro-F-methylamine-2,4-dioxo-1,4-dihydro-2H-guinazolin-3-vl}-
phenyl}-5-chloro-thiophen-2-vi-sulfonylurea, or a pharmaceutically acceptable salt thereof;
15 and
{2} a therapeutic agent selected from the group consisting of an anticoaguiant

agent, an antiplatelet agent and combinations thereof.

36.  The pharmaceutical composition of claim 35, comprising a pharmaceutically
acceptable camer and the following two therapeutic agents:
20 (1} {4-(6-fluore-T-methylamine-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-vl}-
phenyl}-5-chloro-thiophen-2-yl-sulfonylures, or a pharmaceutically acceplable sall thereof;
and

{2} an anticoagulant agent,

-

37.  The pharmaceutical composition according to claim 36, wherein the

25 anticoagulant agent is a factor Xa inhibitor.

38.  The pharmaceuntical composition according to claim 37, wherein the factor
Xa inhibitor is selected from the group consisting of YM-150, Daiichi DU-176b, N-{(1R)-
2-{4-(1-methyl-4-piperidinyi)- 1 -piperazinyl]-2-oxo-1-phenylethyi}-1 H-indole-6-

~rs



anticoagul ant is selected fromthe group consisting of synthetic
pent asacchari des and | ow 5 nol ecul ar wei ght heparin. 45.The

phar maceuti cal conposition according to claim 37, wherein the
anticoagul ant is selected fromthe group consisting of fondaparinux,
i draparinux, biotinylated idraparinux, danaparoid, enoxaparin,

dal teparin and unfracti onated heparin. 46. The pharmaceuti cal

conposi tion according to claim37, wherein the 1l0anticoagul ant agent
is an anti - ¥eE8¥13XB7ant i body. 47. The pharmaceutical RGHFaYBeREA of
claim 35 conprising a pharnaceutical I% acceptable carrler and the
following two therapeutlc agents

[4-(6-fluoro-7-ne | a i 0X0- dr o- 2H- qui na 3-yl)-
bheny ] -5 CRFGPEEESR BUEH: 31t f GHpHro Waaw&nﬁwg A geTd 1
accept abl e $ﬁh@c&h$ﬁﬁpﬁ i sand (2) anot her
antiplatel et agent. 48. The pharnmaceuti cal nposition according to

claim47, wherein the antipl atel et aﬂ% ifls ant agoni st of TP
receptor or a cycl ooxygenase i nhi of ‘0 49. The pharmaceuti cal
conposition according to claim48, reln t he 20cycl ooxygenase

inhibitor is a reversible cycl ooxygepnase-1 inhibitor. 50.The
phar maceuti cal conposition accordin to claim47, wherein the
antiplatclet agent is selected fro t e group consisting of
abci xi mab, acetylsalicylic acid, epﬁ?flbatlde,,tlroflban

di pyri danol e, aggrenox, cilostazol, |sb i fetroban, resveratrol,
furegrel ate and ozagrel. 2551. The unlcal conp05|tion
according to any one of clai nsM85. t | east one of the two

t herapeutic agents is present in a sub ﬂhé?a |c dosage. WO
2008/ 137787PCT/ US2008/ 062561 61
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39.  The pharmaceutical composition according to claim 37, wherein the factor

Xa inhibitor is betrixaban, or a pharmaceutically acceptable salt thereof.

5 40.  The pharmaceutical composition according to claim 39, wherein the

pharmaccutically acceptable salt of betrixaban is the maleate salf,

41.  The pharmaceutical composition according to claim 37, wherein the
anticoagulant is selected from the group consisting of specific inhibitors of thrombin, factor
1Xa, factor X1, factor Xla or factor Viia.

10 42, The pharmaceutical composition according to claim 37, wherein the
anticoagulant agent is selected from the group consisting of AZD0837, RB2006,

ximelagatran, dabigatran, bivalirudin, argatroban, lepirudin, warfarin, and phenocoumarol.



52. The pharmaceutical conposition according to any one of clains
35-50, wherein both of the two therapeutic agents are present in
sub-t herapeuti c dosages. 53. The pharnmaceutical conposition of
claim 35 conprising a pharmaceutically acceptable carrier and the
following three therapeutic agents: 5( | ) [4-(6-fluoro -7-m et hyl
am no- 2, 4- di oxo- 1, 4- di hydr o- 2H qui nazol in-3-yl)-

pheny1] - 5- chl or o-t hi ophen- 2-yl -sul fonyl urea, or a pharmaceutically
accept abl e sabtood/isemseof; (2) another antipl atel et agerdryusanglosgd) an
anti coagul ant agent. 54. The pharnace@tical conposition according to
claim53, wherein the 10antiplatel et agent is a cycl ooxygenase

i nhibitor. 55.The pharnmaceutical conposition according to claim 53,
wher ei n the ant P at dhephagpaspiticilgompasition sxpiding (¢ daim Sy dvhess tihe

phafﬁaceUtiQ%hm&&ﬁﬂ&%&hmgﬂiﬁ&ﬁ%&ﬂ&ﬁ&m%&m?h@ﬁﬂ1531 wherein the _
anticoagul ant agent is a factor Xa inhibitor. 1557. The pharnaceuti cal

conposi tion according.,ta clai 6, wherein the fact Xa Lnhibitor is
bt T waban o - oMbnad et bt abphE ) S dare e > 5.
The phar nac ewtdoeglancie p@si thiomnhagagrodhsisgng of sgdtdtinpiasacolweiiiand blve

phar maceut i call | abl.e salt of betrixaban is the naleate salt.
59. The #%t%%%”ﬁ%%%gﬁﬁhgﬂ?% any one of clains 53-57, wherein at |east

one of the 20therapeutic agents is adnmnistered in a sub-therapeutic
dosage. 685 THEC PREFTRSEUIAE COPBRSHIGN £50EG toHEmaT . diesimibe 53- 57,
wherein all a@ficol it D SN AR WomGh OGO Snify FIFAIRpShS! RiSkphrthux,
sub-t herapeuti c dosages, , ) . . .
biotinylated idraparinux, danaparoid, enoxaparin, dalteparin and unfractionated heparin.
46.  The pharmaceutical composition according to claim 37, wherein the

10 anticoagulant agent is an anti-factor X1 antibody.

47.  The pharmaceutical composition of claim 35 comprising a pharmaceutically
acceptable carrier and the following two therapeutic agents:
(1) [4-(6-fluoro-7-methylaming-2,4-dioxo-1,4-dihydro-2H-quinazelin-3-y1)-
phenyl}-5-chloro-thiophen-2-yl-sulfonylurea, or a pharmaceutically acceptable salt thereof;
15 and

(2) another antiplatelet agent.

48,  The pharmaceutical composition according to claim 47, wherein the

antiplatelet agent {s an antagonist of TP receptor or a cyclooxygenase inhibitor.

49.  The pharmaceutical cormposition according to claim 48, wherein the

20  cyclooxygenase inhibitor is a reversible cyclooxygenase-1 inhibitor.

50.  The pharmaceutical composition according to ¢laim 47, wherein the
antiplatelct agent is sclected from the group consisting of abciximab, acetylsalicylic acid,
eptifibatide, tirofiban, dipyridamole, aggrenox, cilostazol, isbogrel, ifetroban, resveratrol,

furegrelate and ozagrel.

25 51.  The pharmacecutical composition according to any one of claims 35-50,

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



61. The pharmaceutical conposition according to any one of clains
35-50 and 53-57, wherein the pharmaceutically acceptable salt of
[4-(6-fluoro-7-nethyl am no-2, 4-

di oxo-1, 4-di hydro-211- qui nazol i n-3-y1) - pheny1] - 5- chl or o-t hi ophen- 2-yl
-sulfonylurea is the potassiumsalt or the sodiumsalt. WD

2008/ 137787PCT/ US2008/ 062561 62 62. A kit conprising:
(1) a first container, wherein said first container contains
[ 4- (6-f | uor GOr2008/137787 PCT/US2008/062561

met hyl ami no- 2, 4- di oxo- 1, 4- di hydr o- 2H%ui nazol i n- 3-yl ) - pheny1] - 5- chl or
o-t hi ophen- 2-yl sul fonyl urea, or a pharnmaceutically acceptable salt
thereof; and 5(2) a second container, wherein said second container
contai ns an ant i oagdPaieragarical spmeasigemasrording iy e Eeleigenrd:

63. The Kit waceRmhdhngihtevchabitulcagedtslirt PREcnCio TR h&hiRaHiAlopaskage
I nsert stating that the two therapeutic agents can be used together.

53.  The pharmaceutical composition of claim 35 comprising a pharmaceutically
acceptable carrier and the following three therapeutic agents:
5 (1) [4-(6-fluoro-7-methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-
phenyl}-5-chloro-thiophen-2-yl-sulfonylurea, or a pharmaceutically acceptable salt thereot}
(2) another antiplatelet agent; and

(3) an anticoagulant agent.

54.  The pharmaceutical composition according to claim 53, wherein the

10 antiplatelet agent is a cyclooxygenase inhibitor.

55, The pharmaceutical composition according to ¢laim 53, wherein the

antiplatelet agent is acetylsalicylic acid.

56.  The pharmaceutical composition according to claim 53, wherein the

anticoagulant agent is a factor Xa inhibitor.

15 57.  The pharmaceutical composition according to claim 56, wherein the factor

Xa inhibitor is betrixaban, or a pharmaceutically acceptable salt thereof.

58. The pharmaceutical composition according to claim 57, wherein the

pharmaceutically acceptable salt of betrixaban is the maleate salt.

59.  The method according to any one of claims 53-57, wherein at [east one of the

20 therapeutic agents is administered in a sub-therapeutic dosage.

60.  The method according to any one of claims 53-37, wherein all of the

therapeutic agents are administered in sub-therapeutic dosages.

61.  The pharmaceutical composition according to any one of claims 35-50 and
53-57, wherein the pharmaceutically acceptable salt of [4-(6-fluoro-7-methylamino-2,4-
25 dioxo-1.4-dihydro-2H-quinazolin-3-yl}-phenyl]-5-chloro-thiophen-2-yl-sulfonylurea is the

potassium salt or the sodium salt.
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62. A kit comprising:

(1) a first container, wherein said first container contains [4-(6-flucro-7-
methylamino-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-phenyl]-5-chloro-thiophen-2-yl-
sulfonylurea, or a pharmaceutically acceptable salt thereof; and

(2) a second container, wherein said second confainer contains an

anticoagulant agent or another antiplatelet agent,

63.  The kit according to claim 62, further comprising a package insert stating

that the two therapeutic agents can be used together.



