2 5 MAY 2004 1 PHARMACEUTI CAL COVBI NATI ONS FI ELD OF THE | NVENTI ON s The
present invention relates to pharmaceutical conbinations conprising SI@ﬁT
receptor antagoni st and another anti-thronbotic agent and to theirzs imm
the treatnment and prevention of thronbosis. 10 BACKGROUND OF THE | NVENTI ON
| ncreased under standi ng of the nechani sns underlying thronbosis and of
interventions therein has |l ed to a pollypharnmacol ogi cal anti-thronbotic
approach utilising appropriate conbinations of anti-platelet,
anti-coagul ant and fibrinolytic agents. Exanples of anti- thronbotic

conpounds used incl ude apHisroVialEter1e@denteNBERAFIOMSPI rin, cl opi dogrel,
is ticlopidine, GPlIIb/Illa antagonists; anti-coagulants such as thronbin

inhibitors, warfarin, heparin and | ow nol ecul ar wei ght heparins; and
fibrinolytic agents including but not Ilimted to, streptokinase, tissue
pl asm nogen activator (tPA) and tenecteplase. Most patients with acute

myocar di ﬂE]irﬁf&g cltﬁﬁriwa?%Nent ly treated using either a 20 thronbol ytic
n

agent or TAtervention treatnent wi th percutaneous coronary angi opl asty
(PTCA). It has been shown that the use of both these nethods result in an
increase in the nunber of patients achieving acceptable coronary artery
pat ency &lte B@sant mumesson agletes lapharmeceutiett @mitimeioht ownprisihhe Fafrfreciped
coronary artery, %he reater the survival, 25 However, even the nost

of f oct | VEASHRNED FEPECLYRNIDEOMPRYE 288PLFRS OV BEIRETS 1PithE HFRIMSBHEHA n

treatme iRk ptely effective in achieving coronary artery
patencynéﬁeﬁ] 1r?orma god flow (assessed as TIM grade 3) in about 50% of

cases. In addition, in the acute setting where inmmediate effect is
par anount, sl ow acti ngg_gents | eave a wi ndow where the patient is not
[

pr ot ettt eBACHHTROYBRD HEYVERIAMN, cl opi dogrel inhibits ADP-induced

Increased understanding of the mechanisms underlying thrombosis and of interventions
therein has led to a polypharmacological anti-thrombotic approach utilising approprate
combinations of anti-platelet, anti-coagulant and fibrinolytic agents. Examples of anti-
thrombotic compounds used include anti-platelet agents such as aspirin, clopidogrel,

15 ticlopidine, GPIIb/llla antagonists; anti-coagulants such as thrombin inhibitors, warfarin,
heparin and low molecular weight heparins; and fibrinolytic agents including but not

limited to, streptokinase, tissue plasminogen activator (1PA) and tenecteplase.

Most patients with acute myocardial infarction are currently treated using either a

20 thrombolytic agent or intervention treatment with percutaneous coronary angioplasty
(PTCA). It has been shown that the use of both these methods result in an increase in the
number of patients achieving acceptable coronary artery patency at 90 minutes, and that the

better the flow in the affected coronary artery, the greater the survival.

25 However, even the most effective thrombolytic agents with adjunctive aspirin and heparin
treatment are only moderately effective in achieving coronary artery patency with normal
blood flow (assessed as TIMI grade 3) in about 50% of cases. In addition, in the acute
setting where immediate effect is paramount, slow-acting agents leave a window where the
patient is not protected from thrombosis. For example, clopidogrel inhibits ADP-induced

30 platelet aggfegalion and, like the earlier analogue, ticlopidine, has shown clinical efficacy

in arterial thrombosis. However, both agents produce incomplete, slow to develop



30 platel et aggregation and, like the earlier anal ogue, ticlopidine, has
shown clinical efficacy in arterial thronbosis. However, both agents
produce inconplete, slowto develop 2 5 MAY 7004 2 inhibition of tRd MAYI004
response, properties which are far fromideal in acute therapy, such as
prevention of stent occlusion, although_increasing use of a | oading dose
has been a recent advance. Another sho?t-coning of existing
anti-thronmbotic agents, and conbinations thereof, is that the optina]

phar macodynam c risk: benefit (anti-thronbotic:anti-haenostatic)

rel at i onshhbindrast neta)etespeese, pobereieedhichius f4r irmeides) m aveedhtwpy.rotle
effective anti-thronbotic therapy. 10 Recently it has been shown t hat

P2T( al so druarention RS YAMFOGsIUSERT ACHOYSIdepeasinaiteat] Gripadiag dess as BSFRyRi fi cant
i nprovenents over other anti-thronbotic agents. The P2Treceptor is
primari | VeFHVEAVEESi n nedi ating pl atel et aggregation/activation and is a

G protein coupled receptor. The pharnacol ogical characteristics of this
receptor have been described, for 15 exanple, in the references by

Hunphr§ esagéihed shorBEomidig oPBRISITRE aht®gitofnb88d)genis] 3nd i BinattO&EIhemnd iFagur a
et al., Br. J. Pharmacology (1998) 124, 157-164. International Patent

Appl i cat i baopWDadphAmes yaRmINDSIghtESR (@itidihs@h bei  §idiviedcIEBRUC) EeEBF&HP
antagoni sts and thereof., including conpounds of fornula (1) (see below). 20
Conpound ??%ﬂ?‘é@ﬁﬁﬁﬂﬁﬁh%Yaﬁornula (1) wherein R is 3,3,3-trifluoropropyl
and R is 2- (methylthio)ethyl) is disclosed in WD 94118216. Conpound B (a
conpound of fornmula (1) wherein RL is propyl and R, is hydrogen) is

di scl osedThis W& 92 2 1i2dBHr nBot kife amqeoummethAomindiccbappund B may be used in any
condition where platelet activation 25 or aggregation is involved. The
conpouhds may thus act as anti-thronbotic agents and are useful in the

treatment pol. O B0h Shdlin T PIRL SRR ARas BTY QTBPEIDON ke ftoh hiadtidls

offer significant improvements over other anti-thrombotic agents. The P 7 receptor is
primarily involved in mediating platelel aggregation/activation and is a G-protein coupled
receptor. The pharmacological characteristics of this receptor have been described, for

15 example, in the references by Humph:ies et al,, Br. J. Pharmacology (1994), 113, 1057-
1063, and Fagura et al., Br. J Pharrnacology (1998) 124, 157-164.

International Patent Applications WO 92/17488 and WO 94/18216 disclose novel Py,
receptor antagonists and thereof, including compounds of formula (I) (see below).

20 Compound A (a compound of formula (1) wherein R, is 3,3,3-trifluoropropyl and R, 1s 2-
(methylthio)ethyl) is disclosed in WO 94/18216. Compound B (a compound of formula ()

wherein R, is propyl and R, is hydrogen) is disclosed in WO 92/17488.

Both compound A and compound B may be used in any condition where platelet activaiion
25 or aggregation is involved. The compounds may thus act as anti-thrombotic agents and are
useful in the treatment or prophylaxis of unstable angina, thromboembolic stroke and
peripheral vascular disease. They may also be used in the treatment and prophylaxis of the
sequalae of thrombotic complications from angioplasty, thrombolysis, endarterectomy,
coronary and vascular graft surgery, renal dialysis and cardio-pulmonary bypass. In

30  addition, they can be used in the treatment and prophylaxis of disseminated intravascular



peri pheral vascul ar di sease. They may al so be used in the treatnent and
prophyl axis of the sequalae of thronbotic conplications from angi opl asty,

t hronmbol ysi s, endarterectony, coronary and vascular graft surgery, 2reMAf 2004
di al ysis and cardi o- pul nonary bypass. In 30 addition, they can be used in
the treatnment and prophyl axis of dissem nated intravascular 2 5 MAY 2004
coagul ati on, deep vein thronbosis, pre3eclanpsia, tissue salvage follow ng
surgical or accidental trauma, vasculitis, arteritis, thronbocythaem a

i schem a and m graine. DI SCLOSURE OF THE | NVENTI ON The i nventors of the
present cioélgﬁﬂﬁlﬁdrg@eﬁﬁ\l@'nﬁhﬂoﬂ{ﬂo@isﬂﬁﬂe%da@%@b: tihal sadabnf@lovahi ekl &

conbi nati.on of a PZT receptor antagoni st or a pharmaceutically acceptable
deri vat izeedettheraoha, \asdildrsoarteerisanmrémbonyordsota. ¢schgem amsl magraime.
pharmaceutically acceptable derivative thereof, offers a significant

i nprovenent over other anti-thronbotic treatnents. Accordingly, the

conbi ne 1 At { eptor antagonist or a pharmaceutically
accept a?@%@??ﬁv@eﬂ?ﬁfeﬁ Ie%}@gir&dkgﬁot her anti-thronbotic agent or a
pharaceutically acceptabl e derivative thereof, can be used in the
treatnment and prevention of thronbosis, particularly in the treatnent of

t he t hr ditsdpyaniaembthcpresonsnehtion Sat swprosed! e fotidshati asigagistrainen of a

i nterventiQns .thereilp. According to a first asLBec} of thagnlli nvent.i on there

i s proviEPIRENeRt o1 G F ZTaeE P TS ST hT aPE%{)ﬂﬂéﬂ ey aeeptadle &t ah8hi st or a
phar mac I ) t vat.l : soahd 20 (b)
anot her %g%]rf[e@?% ‘?8@@%&?@5@%@9@? %"'Bﬁ‘gﬁ& C(la—lgjt(8 %eéjgl(:%@ acc@:g%%)]éggc?egvg{g% vative

t her eof th{reofipieayd sibpificaharrOemonendrsiaanankropihbtianeasaaits. provi ded in a
form (which may be the same or different) that is suitable for
admM¥istration in conjunction with each other. 25 Pharmaceutically

accept abl g JRL LNk, e abRT LSREPLPY pEIAURY) ShaflifuRi ler anti-

pharmaceutically acceptable derivative thereof and another anti-thrombotic agent or a
pharmaceutically acceptable derivative thereof, can be used in the treatment and prevention
of thrombosis, particularly in the treatment of the thrombotic complications of

15 athergsclerotic disease and interventions therein.

According to a first aspect of the invention there is provided a kit of parts comprising:
(a) a PpT receptor antagonist or 2 pharmaceutically acceptable derivative thereof
(component a); and

20 (b) another anti-thrombotic agent or a pharmaceutically acceplable derivative thereof
(component b);
where components (a) and (b) are each provided in a form (which may be the same or

different) that is suitable for administration in conjunction with each otber.

25 Pharmmaceutically acceptable derivatives of a Py recepior antagonist and other anti-
thrombotic agent include salts (e.g. pharmaceutically acceptable non-toxic organic or
morganic acid addition salts (such as a salt of hydrochloric, hydrobromic, nitric, sulphuric

or acetic acid)), solvates and solvates of salts.



thronbotic agent include salts (e.g. pharmaceutically acceptable non-toxic
organic or inorganic acid addition salts (such as a salt of hydroch 5)M'Af2[lﬁ4
hydrobrom c, nitric, sulphuric or acetic acid)), solvates and sol vates
salts. 2 5 MAY 2004 4 If nore than one formul ati on conpri sing conponent (a)
or conponent (b) is present, for exanple in order to provide for repeat
dosi ng, such fornulations may be the sade, or nay be different in terns of
t he dosage, chem cal conposition and/or physical farm 5 Preferably, the
P2T receptor antagoni st is the compound of formula (1): d d OO0 0 \\ x//
\ii 0 1P Ryt t@ngéig#ngﬂngﬁcgﬂ n%@ﬁq‘?bﬂem( '&r'ﬁ@ﬁ]p&edl%b) is present, for
333tr|fluoropropy and R is net hyfthio)ethyl "or R ‘is propyl and R
i s hydr ogeampde 1rﬁor[dbﬁf0rmﬁeldfeIfcﬁlebyatalﬁﬁlﬁ@tﬂabh gorgraratioat mes Hehie entfie, oMarag
preferably, the P2Treceptor antagonist is conpound A (where R is 3.3, 3-
trif1 uor opr ffgreraimterns o8 e dosegnghernics) CmpRas tws HQE PhyBes! femMAD 94118216) .
15 Preferably conponent (b) is selected fromanti-platel et agents,
anti-coagul ant agents, fibrinolytic agents, and any conbi nation thereof.

5 Preferably, the Py7 recepior antagonist 1s the compound of formula (1):

wherein:
either R, 1s 3,3,3-trifluoropropyl and R, is 2-(methylthio)ethyl
10 or R, 1s propyl and R, is hydrogen;

or a pharmaceutically acceptable derivative thereof.

More preferably, the Py 7 receptor antagonist is compound A (where R, is 3,3,3-

trifluoropropyl and R, is 2-(methylthio)ethyl as disclosed in WO 94/18216).

Preferably component (b} is selected from anti-platelet agents, anti-coagulant agents,

fibrinolytic agents, and any combination thereof.

More preferably, component (b) is selected from the group consisting of aspinn,

20 clopidogrel, ticlopidine, a GPIIb/Illa antagonist, direct thrombin inhibitors, prodrugs of
direct thrombin inhibitors, warfarin, hepann, low molecular weight heparins, streptokinase,
tissue plasminogen activator, tenecteplase and any combination thereof. Examples of direct

thrombin inhibitors include melagatran (WO 94/29336). Prodrugs of melagatran include



More preferably, conmponent (b) is selected fromthe group consisting of

aspirin; 20 clopidogrel, ticlopidine, a GPIIb/Illa antagonist, dire HiMAYZW4

thronbin inhibitors, prodrugs of direct thronbin inhibitors, warfari'n

heparin, |ow nol ecul ar wei ght heparins, streptokinase; tissue plasnm nogen

activator; tenecieplase and any conbi nati on thereof. Exanples of direct

t hronbi n inhibitors include mel agatran X WO 94/29336). Prodrugs of

mel agatran include 2 5 MAY 2004 5 those described in WD 97/23499, and

particularly include Exanple 17 of that application. Exanple 17 of WO

97/ 23499 is H 376, which is EtO CCH, - (R) Cgl - Aze- Pab- OH wherein  Cal is

cycl ohexifost §escrpEd IMMO 53723459, 208 madicwar bl aglupe ytmalsd 7pdAhyl aPpigay 0.

am di nobgnzyl ani_ng r ces on t i-di r-oge Lo Pab.

5" accorairEd ik WL RUITATTRET Bhe e P escnraPOtt Agsme b e

anti-thr e@@tcbgloﬁgwtglycir@m,d,&%rs'(g}"lﬁie‘(i@ﬁneoj-c%'bémrand waY iOgaradm ni st er ed

orally, Ihtravenously,” subcutaneously, buccally, rectally, dermally,

nasal |y, affdedieakl dmibs emtihcadH yeplh@pionalof yhe antidiodyidrdeahatn ®ab.i nto  the

| ung.  Preferred nodes of delivery are system c. For the P2Treceptor

antagoni st and 10 derivatives thereof, preferred nodes of adm nistration

ar e par eht &raldanoométhphefmreatibry, the AT sacepiousmagmristt dtberotrivethrembotictagerbot i ¢

agent and derivatives thereof, preferred mydes of adﬂjnistration are oral
9

or, in thed SABBUYES OheHEEITBN BE BEMERSEISH Ol Ye MEXFIANEIYg RDCUIREF A s
Nt S il . . |
certain g g rtgc{fﬂé, Ji@nﬂaﬂg,' nésglﬁyr', \A%al%ié'%llyhglrdfng@%,g;&?lg%?ntﬁ vid ifhSIRY&EoHS or

subcut aneous. sequentce | conprising the P2T

r ecept or 1@RNHRg Tk fetredifoded@f dOi Ny afdyistentihIToriiet P £r @genbdr amydamist and
adm ni stered (i.e. whether. and at what point; sequential, separate and/or
si mulit andouatiadatherenfy prefeorsdtragdss of Rdmey)iswaipnises BREERETA. TROFeRyeicraRl

hysi ci an _or skil Led,person. .For exanmple,. t sequencge n man
]P aZt or g 'nlravenous. i:or Ih% othier anti-t omebonrg%ger’n angedenvg{wes er%yprg?e@r%gqnc}&g y
of administration are oral or, in the case of unfractionated or Jow molecular weight
heparins, certain direct thrombin inhibitors and fibrinolytic agents, intravenous or

subcutaneous.

The sequence in which the formulations comprising the P 7 receptor antagonist and the
other anti-thrombotic agent may be administered (i.e. whether, and at what point,
sequential, separaie and/or simultaneous administraiion takes place) may be determined by
the physician or skilled person. For example, the sequence may depend upon many factors,
20 such as whether, at any time during the course or period of treatment, one or ather of the
formulations cannot be administered to the person for practical reasons (e.g. the person s

unconscious and thus unable to take an oral formulaton).

Respective formulations comprising component (a) and/or component (b) may be

25 administered, sequentially, separately and/or simultaneously, over the course of treating the
relevant condition, which condition may be acute or chronic. Preferably, the two
formulations are administered (optionally repeatedly) sufficiently closely in time for there
10 be a beneficial effect for the patient, that is greater, over the course of the treating the
relevant condition, than if either of the two formulations are 'administered (optionally

30 repeatedly) alone, in the absence of the other formulation, over the same course of



20 such as whether, at any tinme during the course or period of treatnent,
one or other of the fornulations cannot be adm nistered to the persaqn for :
practical reasons (e.g. the person is wunconscious and thus unable233MW£%y-
an oral formulation). Respective fornulations conprising conponent (a)
and/ or component (b) may be 25 adm nistered, sequentially, separately

and/ or sinultaneously, over the course @f treating the relevant condition;
whi ch condition may be acute or chronic. Preferably, the two formulations
are adm nistered (optionally repeatedly) sufficiently closely in tine for
there to be a beneficial effect for the patient, that is greater, over the
cour se of TAESRY BATTEARE O PEEFAACCEGHANED GV S arE IR THERZLE TSR t wo

for mul at i,gg%g%le aﬁg r%bgai §it ‘3{319@6 6PRLi pRal %fyha Hhibgpeahation) @'ﬁag%@giuﬁloﬁ e

absence o e ot ornmul ati on, over e sane course 6 Y 2004 6

t r eat nent conRicergiveaidasd @fpraveatdiebuemePbbhdladveanoPineyy B sheaskiiaiateason.
beneficial effect in respect of, and over the course of treatnent of a

particular condition, will depend upon the condition to be treated or
prevent ed,  but . be achi ev routinely by, the skilled,person. s

B For st L SBPPEUERY. GF Gt Chihe R P meERE e B a E FURC e be

adm ni st d LonahlVosk I ' ndlols Atwiihgesanme
time as, eﬂggmo?lél%ﬁeg??ong Xfrgﬁgtsfﬁeﬁo% dé&dég{ﬁp%ﬁjeer}?{lé I%;’l(?jildgllﬂﬂual ] do\gles Sf a
P2Tr ecept @heradtth@garhs indndual diges ahnd P>+ heceplbphhiegordgant oty abe-thusetbotit t hi n
48 hours (e.g. 24 hours) of each other. 10 In the therapeutic treatnent of
mamal s. 28§81 Bepdeivaed Withundhsours free-RXThaeef 68ch ethelagoni st, ot her
anti-thronbotic agent, and derivatives of either, may be adm ni stered

al one, but wll generally be adm nistered as a pharnmaceutical fornulation

in adm Xtirge hwrdfeudic RRAMERE 8PiagRhdlY A0 CoRlcalaatinivan Py dédegant or
carrier, which should be selected wth due regard to the intended route of
adni ni st ramagnmianethert zovddr emptiir speorand dativativeppbdthicsena) be adrosidapee with
the | nvenfgllor?fg ’bu:[[ Gﬁil lfglergera ﬁy 89 g rrszinrig%greg ?13 g?aggm!a?:e\%g] {:o?rlnuiargi%gaqg %dm?x%rte ably
with a pharmaceutically acceptable adjuvant, diluent or carrier, which should be selected
with due regard i0 the intended route of administration and standard pharmaceutical

15 practice.

In accordance with the invention, the kit of parts may be used in medical therapy, suitably
n the treatment of thrombeosis. The treatment of thrombosis will be understood by those
skilled in the art to include the reaument and prevention of thrombotic complications of
20 atherosclerotic disease and interventions therein, such as fibrinolysis, endarterectomy or
percutaneous transluminal coronary revascularisation (PTCR), including, but not limited
10, percutaneous transluminal coronary angioplasty (PTCA) with or without stenting.
Thrombotic cox_nplications of atherosclerotic disease include, but are not limited 1o, acute
coronary syndrome {encompassing acute myocardial infarction with or without ST

25 elevation and unstable angina) and thrombotic stroke.

A further aspect of the invention provides a method of treating thrombosis (for example
thrombotic complications of atherosclerotic disease and interventions therein, such as
fibrinolysis, endarterectomy or percutaneous transluminal coronary revascularisation

a0 (PTCR), including, but not limited to, percutaneous transiuminal coronary angioplasty

(PTCA) with or without stenting) which comprises using a kit of paris for adminisiering a



in the treatment of thronbosis- The treatnent of thronbosis will be
understood by those skilled in the art to include the treatnent ag&
prevention of thronbotic conplications of 2n atherosclerotic disea MAY 2004
interventions therein, such as fibrinolysis, endarterectony or

per cut aneous translum nal coronary revascul arisation (PTCR), including, but
not limted to, percutaneous translum nal coronary angioplasty (PTCA) wth
or without stenting. Thronbotic conplications of atherosclerotic disease
include, but are not limted to, acute coronary syndronme (enconpassing
acut e nyocseneg¢uicalinfefeeivecmart lof o xpiredaputr a8 a@Gher aviathianbetickgansivabl e
angi na) and thr oti.c stroke. A further aspect of the invention provides a
met hod ofPETBELHAHE BOhBoRISSeRIE eSia A1 BS0T4%r onbot i ¢ conpl i cati ons of

at heroscl erotic disease and interventions therein. such as fibrinolysis,
endarterectony or percutaneous translum nal coronary revascul arisation 30
(PTCR),  imglauglidagee SoubOihel b t@ehth@nt NBE G ARGaMSL AR’ BoghlacGOr Onary
angi opl asty (PTCA) with or without stenting.) which conprisés’using a kit
of parits Y@imgdm nistering a 2 5 MAY 2004 7 therapeutically effective
anount of a P7Treceptor and another anti-thronbotic agent to a person
suffering fromor susceptible to such a disorder. For avoi dance of doubt
the termg " t.G 1 : [ eat.ment .
Prof or ably Koo oanr e AE e 1P S AR Blen REAR MORE) el EBHTT"
surgery amehpoaetidhatidn{ibktered adny TbiséWingdnAlkaddedy.f ol | owi ng that surgery.

10 According to another aspect of the invention, there is provided a nethod
of making a kit of parts as defined herein, which conprises bringing a

conpopent into association wth a ¢ onent.é t hys rendering .the two
component2 RUER 50 e AT uth it ient MR pIN s oA LA el oy
bri ngi ng fah€ at Wer SQIMMOARMNEich Foth RS EOGHAhOR c¥nbdh B inBll&ciag Wiflcd ude
t hat conponents (a) and (b) nay be:

component {b) thus rendering the two components suitable for administration in

conjunction with each other, By bringing the twe components into association with each

other, we include that components (&) and (b) may be:

15 1) packaged presented and purchased as separate formulations which are subsequently used
In conjunction in combination therapy; or

11) packaged and presented together as separate components of a combination pack for use

in conjunction with each other in combination therapy.

20 The present invention stil} further provides a kit of parts comprising:
(1) components (a) and (b) as defined herein; together with

(2) instructions to use the components in conjunction with each other.

The invention further provides the use of a P;rreceptor antagonist, or a pharmaceutically
25 acceptable derivative thereof, in the manufacture of a kit of parts for the treatment of

thrombosis.

Components (a) and (b) as described herein may also be co-formulated as a combined
preparation (i.e. presented as a single formulation including a P77 receptor antagonist and

30 other anti-thrombotic agent).



s i) packaged presented and purchased as separate formnul ati ons which are
subsequently used in conjunction in conbination therapy. or ii) packaged
and presented together as separate conponents of a conbi nation paaR5Mﬁ€m&%e
in conjunction with each other in conbination therapy. 20 The present
invention still further provides a kit of parts conprising: (1) conponents
(a) and (b) as defined herein; together &with (2) instructions to use the
conponents in conjunction with each other. The invention further provides
the use of a P2Treceptor antagonist, or a pharmaceutically 25 acceptable

derivati venhishere@hsr asped: BetHFBAUSRGL W 8vigds ApldrinabduiRar fosmbRfiok BEmpr gad:ment
of thronbosis. Conponents (a) and (b) as described herein may al so be

co- f or nul @ e® ;aseeepcwmdntagedist pr & pharatacanically ecceprabieddradiias thareif regHe
formul atign including a P27- receptor antagonist and_ _30 other )
anti-thr o%amté%géh?ry@mtotsc AEEYt 20O BhgRREICalY pEfepbYe GEY8EYE BrETEO0RhdD

i nventi on_pr-ovi i f | ation gonprising. (a) a P2T
recept or %G%?l%dggiqﬁ{haao&%&%ﬁ%?%gQg%cleg%l%%aag%\éaéjgt@ﬁe defiVati ve ther eof ;
and (b) another anti-thronbotic agent or a pharnaceutically acceptable
derivative thereof; in admxture with a pharmaceutically acceptable

adj uvant , Prtfdrai@ntcoorpooentr(zkss .a demgfoendbf Soromep@hesdeia) absveaocanpound of
formula (1) as defi ﬂed ab%&idor. a phar lrirgpceg%i (fal |y acce tableg dedr%vati ve
t hereof . PIEFErGBIG L8758 EOFUVE Serof SOFERTY 6PPER (IS FLFRE Sent s,
anti coagula o] W1 i : i i : .
T B e S A R R P
aspirin, Morepefidbgr edmpdreat apiididesedir&Rlthdkldubacasibagost Spirindi r ect
thronmbin inhibitors, prodrugs of direct thronbin inhibitors, warfarin,
hepar ith, tlemdasreddifleniding @%PIW@Haramrﬁgpnxswsra@ thysiml il O BiAeT S RO ARvaS Bf |

tenect epl Bréex ﬂﬁ’ggib%p}ﬁh%{g?g,rl\%r}'a%%, P)ehpearri%f)fo'w molecular weight heparins, ussue

plasminogen activator, tenecteplase, and any combination thereof.

The present invention provides a pharmaceutical formulation compnsing:

15 (a) a Py receptor antagonist or a pharmaceutically acceptable derivative thereof; and
{b) another anti-thrombotic agent or a pharmaceutically acceptable derivative thereof; in
admixture with a pharmaceutically acceptable adjuvant, dilﬁem Or CarTier,

for use 1n medical therapy, suitably in the treatment of thrombosis.

20 The invention further provides a method of treating thrombosis which comprises
administering a therapeutically effective amount of a pharmaceutical formulation
cComprising:

(a) a P77 receptor antagonist or a pharmaceutically acceptable derivative thereof, and
(b) another anti-thrombotic agent or a pharmaceutically acceptable derivative thereof; in
25 admixture with a pharmaceutically acceptable adjuvant, diluent or carrier;

1o a person suffering from or susceptible to such a disorder.

In another aspect of the present invention, there is provided a process for the preparation of
a pharmaceutical formulation which comprises mixing a Py7 receptor antagonist with

30 another anti-thrombotic agent.



The present invention provides a pharmaceutical fornulation conprising: 15
(a) a P2T receptor antagoni st or a pharmaceutically acceptable deriy H Y?
thereof; and (b) another anti-thronbotic agent or a pharmaceuticalzﬁl AY 7004
acceptabl e derivative thereof; in adm xture with a pharmaceutically

accept abl e adjuvant, diluent or carrier; for use in nedical therapy,
suitably in the treatnent of thronbosis. 920 The invention further provi des
a nmethod of treating thronbosis which conprises admnistering a

t her apeutifhal ly effective anmpunt of a pharnmaceutical fornulation

conpri si ng- "SRy STHIPAREIBYGES Hift sy oh B phamracenjshbfommobuibh cahkieirefept abl e
derivativ X not her anti-thronbotic agent or a

phar maceut?dle'(:fz-](hj{lﬁjlj 39 g’%cﬁ%}%{g ﬁ(t@)eé’Zrair@ﬁ?%eq furBpieatmsnt glghmahogisure with a
pharmaceutically acceptabl e adjuvant, diluent or carrier; to a person
suffering fromor susceptible to such a disorder. In another aspect of the
present i nvegibéraspedt loéthe inserpivavihdedesahpnecess for the preparation of a
phar maceutj cal_ formul ati on whi ch conprises m xing a P2T receptor antagoni st
with 30 an? AGPAERASEUTFA drmmny stonagpamnrisine £ P ppxcapodaaginestiongent | on furt her

provi des tRe MSE,QL,: tical formulatjon as hereinbefore defined
in the rrar%JlII}f act ulrjg a(;)l? %@%%ggg ﬂ%vieé'{lerf??;”f ?C!él?;{f“?ﬁé‘ﬁ’twgfa RRFBASEEFA]Y Anot her
aspect of atteprdbly ediui-gn, dinvat yesriheagpe of: (a) a pharmaceuti cal

formul ation conprising a P2Treceptor antagonist or a pharmaceutically

accept abl ébifepharmereusicahformolation womgrisit unethed drti-turqhbdgent boal | y

accept abl juvant .. diluent qr carrier: and (b) a pharmaceuti cal
fornul at i g)ﬁg%l(l)a#ﬁlrl l%ai’llﬁg“ﬁ%%m%geréﬁtiwt‘mﬁ%m 3diggentithe phaphagenticalnt i cal |y

acceptiabl acctrabVeidi v eardt BLRAS or dafki@dm Xture with a pharmaceutically to
accept abl e adj uvant, diluent or carftier,
n therapy, suitably in the treatment of thrormbosis.

A further aspect of the invention provides a method of treatirig thrombosis which
comprises administering:

15 a)a pharmaceutical formulation comprising a Py7 receptor antagonist or a
pharmaceutically acceptable derivative thereof, in admixture with a ph-armaccutically
acceptable adjuvant, diluent or carrier, and
b) a pharmaceutical formulation comprising another anti-thrombotic agent or a
pharmaceutically acceptable derivative thereof, in admixture with a pharmaceutically

20 acceptable adjuvant, diluent or carrier,

1o a person suffering from or susceptible to such a disorder.

In another aspect of the present invention, there is provided the use of a P srTeceptor
antagonist, or a pharmaceutically acceptable derivative thereof, in the manufacture of a

25 medicament 10 be used in combination with another anti-thrombotic agent in the freatment
of thrombosis. Preferably the P>rreceptor antagonist is a compound of formula (1), or a

pharmaceutically acceptable derivative thereof,

Svitable formulations for administering a P 77 receptor antagonist are known in the an, and

3¢ include those known from WO 92/3 7488 and WQ 94/18216.



in therapy; suitably in the treatnment of thrombosis. A further aspect of
the invention provides a nethod of treating thronbosis which ngig 7
adm nistering: is a) a pharnmaceutical fornmulation conprising a P2 i@@tgy
antagoni st or a pharmaceutically acceptable derivative thereof, in

adm xture with a pharmaceutically accepi@ble adjuvant, diluent or carrier,
and b) a pharmaceutical fornulation conprising another anti-thronbotic
agent or a pharnaceutically acceptable derivative thereof. in adm xture

with a ph@ﬁme%mbﬁlans RP86688 %I%PA &h@adérHVaﬂ&abgﬁé %ﬂ% argfdegérbreH% thet O @

person suffering fromor susceptible to suc I SOr I'n anot her aspect

of the préseatrd, fvesanple, witerde bthepapyhigehbblie agae iPheRgh7al, ecepicdfug of
antagoni st, or a pharnaceutically acceptable derivative thereof in the

manuf act uitelagatran s isble formelationoinplaide shexse idasar brdim it 4 o adMChIHRABY I6e WO

P2 1 cceponh “Bidagon @ B UFETIRE. BrSbabiufl WR) Sreasg. WEkheblY
DA TR U OB Y190 AR 302509 PA Y S6 TNGIORT0 o bE AR AAIR! T 9T for

adm ni stering a P2Treceptor antagoni st are known in e art

i ncl ude t bagpersioowd shitasie WonAR4tlohd 88 valnda W24 hL8Rd Siilledl SerMivus2i0dbuille
Suitable formulations for adm ni stering other anti-thronbotic agent are
descri bed'SH™IRES: |iterature, for exanpl e, when the other anti-thronbotic
agent is nelagatran, or a prodrug of nelagatran; suitable formulations

i nclude those described in inter alia WO 94/29336, WO 96/14084, WO

96/ 16671, SWanid E%%Qﬁnh%?ée%&%?@mam 197 (58 anihRBEEeR 2 ent, M@
99, 127932. WD 99127913 00/13672 and WD 00/ 12043. CQt herw se,

pr epanat i §arivRivesof althe chobmdertinons byaye edaehprevidorsy ot bndaesﬁmllldde;ztrmr son
using r OUt ! hdin tdg}gehn% S 1%& sevemy of the condition, and on the person 1o be treated, as well as
the compound(s) which istare employed. Respective doses are discussed in the prior art
documents disclosing P> recei}ior antagonists and other anti-thrombotic agents that are
mentioned hereinbefore.
15
In the case of a compound of formula (1), suitable doses of active compound in the
therapeutic and/or prophylactic treatment of mammalian, especially human, patients
include those which give a mean plasma concentration of up 1o 5 pmol/L, for example in
the range 0.001 to 5 pumol/L over the course of treatment of the relevani condition. In any
20 event, the pflysician; or the skilled person, will be 2ble to determine the actual dosage
which will be most suitable for a2n individual person, which is likely to vary with the
condition that is to be treated, as well as the age, weight, sex and response of the particular
person 10 be treated. The above-mentioned dosages are exemplary of the average case.

There can, of course, be individual instances where higher or lower dosage ranges are

25 merited, and such are within the scope of this invention.

The pharmaceutical formulation of the invention may, and indeed will usually, contain
various other ingredients known in the art, for example preservatives, stabilising agents,
viscosity-regulating agents, emulsifving agents or buffering agents. Thus the

30 pharmaceutical formulation of the invention will typically comprise a total amount of ()



Sui t abl e doses of the P2T receptor antagonist, the other anti-thronbotic
agent, and io derivatives of either can be determi ned by the nmedi caf 5 MAY 7004
practitioner or other skilled person, and will depend on the severity of
the condition, and on the person to be treated, as well as the conpound(s)
whi ch is/are enployed. Respective doses are discussed in the prior art
docurent s di scl osi ng P2Treceptor antagohi sts and ot her anti-thrombotic
agents that are nentioned hereinbefore. 15 In the case of a conpound of
formula (1), suitable doses of active conpound in the therapeutic and/or
pr ophyl achf BT resapive ARtageniMeande(b) amthespeahainibotia waesm, (HaddieBtfredififyge

t hose whi ive a nean pla concentration of up to 5 nol/L, for exanple
in the ratjrglgrea(%ll ?g’(?in %Jéo ghojﬁ‘?’ﬁpﬁféﬁt Pheehur merepreferady metite refiget fiemelllevant
condi ti ong 7hRe@NYnd ARnENED hysici an, or e L)l ed person, will be
able to determne the act u?fe%%gla\%g tg%\b‘?}n@ﬁfw (P‘tl@éo ﬁés)f“sfﬂl PHRIEAFEHPY an

i ndi vi duabeiglartein, baskd 6h 1di8} foirkBlaYoh 0 vary with the condition that is to

be treated, as well as the age, weight, sex and response of the particul ar

persod to be treated. The above-nenti oned dosages are exenplary of the

aver age %%EEM;JID& .e can. of course, be individual instances where higher or
| oner dosage ranges are 25 nerited, and such are within the scope of this

i nvention. The pharmaceutical formnulation of the invention may, and indeed
will usually, contain various other ingredients known in the art, for

exanmpl e pheseventivn veidlussatahitu i ngwagentitd, by/ihe GOSb Wi SAHIAL Bghpgent s,

enul si fyi nﬂ agents or, buffering agents. Thus the 3D pharnaceuti cal

f or mul at "BHVBE PRECHR Arigicomparng of {ppnukl (I ywhroeipri,Se 33, 1-of Boraproppitandf  ( a)

2 5 MNAY FOQ4,.] ant agoni st, and (.b) . another anti-thronbotic

agent (the ﬁcﬁ“\?{eh@?}ﬁgﬁéﬁ?]ﬁﬁg&%ur"ﬁmp{‘%g ”F]é’ﬁéjé‘mf‘)?%‘%i’%q B"S‘%t‘g‘f 89soft YHER cent

by wei ghta)aalpgmr_.eompenizemtphyomaoﬁﬁlﬁoﬂfaﬁﬂﬁlaf(r)%ne?ei&(?{ id o§81 %{&DR%@O' even nore
es by

pr ef er abl g{ in the range fromO0.10 to 50 %w, all pefceht
hydrogen, synthesised at AstraZeneca R & D, Charnwood, Humphries et al (1995), BrJ

Pharmacol., 115; 1110-1116).

15 Example 1
Canine Coronary Thrombosis Mode} - compound A and aspirin/heparin
Compound A was used in combination with aspirin and unfractionated heparin in 2 dog
model of coronary artery thrombosis 1o determine whether addition of a P 27-receptor
antagonist to these standard anti-platelet and anti-coagulant agents could improve coronary
20 artery patency after thrombolysis with tPA. All animals were treated witrh both aspirin 325
mg and unfractionated heparin 80 U/kg then 17 U/kg/h. The 1est group (n = 10) was treated
with compound A (4 pg/kg/min iv) from 10 min prior to tPA until end of protocol (2 h post

reperfusion). The placebo group (n = 10) received only a saline infusion iv from 10 min

prior 10 tPA until end of protocol (2 h post reperfusion).

The results of the experiments are evident in tables 1 and 2.

Coronary artery blood flow following successful thrombolysis with tPA was significantly
better maintained in a group of animals recelving compound A in addition to aspirin and-

30 heparin than in a group receiving saline, aspirin and heparin (table 1).



wei ght being based on total fornulation. EXAMPLES The invention is
illustrated; but in no way limted, by the foll ow ng exanpl es, eit@@fMAYl%é
utilising conmpound A (a compound of formula (1) wherein R is 3,3,
R-trifluoropropyl and 30 R, is 2-(nethylthio)ethy]) or, in Exanple 3, using
data obtained with the close structural1 anal ogue, conpound B (a conpound
of formula (1) wherein R, is propyl and 'R, is hydrogen, synthesised at
AstraZeneca R & D. Charnwood, Hunphries et a] (1995). Br J Pharmacol .,

115; 1110-1116). Exanple |I Canine Coronary Thronmbosis Mdel - conmpound A
and aspirin/heparin Conpound A was used in conbination with aspirin and

unfracti %ﬁgghgﬁg%k% doof otgr%%gﬁjéiéqjv §ofonary artery t hronbosis to

det erm ne rtion o eptor  antagonist to these standard
anti - pl atpahrgineatd anti - coagul aguliagents coul dcémpo@y®ascoronary 20 artery
patency after thronbolysis with tPA, All aninmals were treated with both
aspi ri n Fselimpbland flaef feldhingnéb &d: Répari n 82 k@§.Sen 17 U kg/ h. The test
group (n = 10) was treated wth congound A (4 pg/kg/min iv) from10 mn
prior to HmaRRErNsIBRI™H) prot déal {420h postfﬁepgﬂ gﬁﬁon). The pl acebo
group (n=_10) received only a,saline infusi by from10 mn prior to tPA
until endBFIBPSPEESI (2 h posgéyéperfusion)%qgfm§he results of the

experi ment;s,capeefMvdeMt) i n tabbes d28nd 2. Coxphanysartery blood flow
foll owi ng successful thrombolysis with tPA was significantly better

mai nt ai nékfion dugtiongmof) ani mal’s.0red®Pvi ng cdnBolm@.7A in addition to

aspirin d.. ,,0 heparin than i group receiying saline, aspirin and
hepari n ?ﬂﬁ@Féﬂﬁﬁyg%mgmwﬁY 20030%2 Table 1. Bffects on coronary
thrombol y&io3cja¥iohPA 60% 0%*

* P<0.05

Infarct size was also reduced significantly (P < 0.05) in animals receiving compound A
(table 2). These results suggest that significant additional clinical benefit will be attained
s when a Pp7 antagonist 1s combined with a fibrinolytic agent and standard anti-platelet and

anti-coagulant therapy.



Par anmet er Sal i neConpound A Baseline blood flow (m/mn)65.37.562.3 : 8.5 ns
Time to occlusion (mn)55.5 *14.062.3 * 14. 7ns Reperfusion ratelOOé%%@(a%ﬂm
Time to reflow (mn)21.5 2.920 6.1 ns Reflow duration (mn)75.0 39

0.7* Cyclic flow variati on50%9% Reoccl usi on60%9% * P<0.05 Infarct size
was al so reduced significantly (P < 0.05),in animals receiving compound A
(table 2). These results suggest that significant additional clinical
benefit will be attained when a P2T antagonist is conbined with a
fibrinol yéj gz ag t and, standard anti-platelet and anti-coagul ant therapy.
2 5 MAY 206R'e3 Ipdgjicksige redyciian si ze reduction Sali neConpound A Area at

risk (CMWWNNS—%MMM 4. 7P = 0.034
Exanpl e 2 Hurman bl ood |r§ "fro - conpo&FH“W‘ﬁﬁd“* cl op| dogrel Compound A (500

nM final GonCaM At ; . ¢ rom-hes vol unteers
recei ving cl opi dogr el (Sanofl'-Wnt hr op, 75 Wyl day f ] days).

ADP- i nducétdfarcpkiat édre®) agns egadi on (+l - sGanpound A) mag gmasured using whol e
bl ood i npedance _aggregonetry, io C opidogrel alone resulted in slowy

devel opi ng, inconplete inhibition of the ADP

Example 2
Human blood in vitro - compound A and clopidogrel

5 Compound A (500 nM final concentration) was added to blood from healthy human
volunteers receiving clopidogre] (Sanofi-Winthrop, 75 mg/day for 11 days). ADP-induced

platelet aggregation (+/- compound A) was measured using whole blood impedance

aggregometry.

10 Clopidogrel alone resulted in slowly developing, incomplete inhibition of the ADP
response (Table 3). Compound A added in virro produced complete or near complete
inhibition of the response to low 10 intermediate concentrations of ADP (up to 30 upM) both
before and during administration of clopidogre] (data for ADP 10 uM shown in Table 3)
while substantial inhibition of the response to the highest concentration of ADP used (300

15 pM) required a combination of both compound A and clopidogre].



response (Table 3). Conpound A added in vitro produced conplete or near
conplete inhibition of the response to [ow to internedi ate concentripypo i
of ADP (up to 30 pM both before and during adm nistration of clopidogre
(data for ADP 10 M shown in Table 3) while substantial inhibition of the

response to the highest concentration oﬁ ADP used (300 M required a

conbi nati on of both conpound A and clopiéogrel. 2 5 MAY 2004 14 Table 3:

Ef fect of oral clopidogrel (75 rag/day) on ADP (10 and 300 M -induced

pl atel et aggregati on neasured in blood from heal thy human vol unt eers ex
vivo (+| -TehleSoddtecno{ 800 chiy)idagibe (7S mgiday) op AWK 410 amd 30Rhgdtegdureh (ohns)
(mean SD.. n = 7 - 8 except where. indjcated) clopidogrel ADP 10 . MADP, 300 M
adni ni st rRIpIEde AEEHREATHE WEARY A 0 b0 B RPORFIIX-D LB B o teerE 45yy (914, 9

1.90.50.7 r . .30.4 0.7Not measured4.2 2.6 211.8
3 a0 0 SR EREA R pRpadadbifinoR 200 o0 755 0p 0 o

118. 2}4.40.60.811.45.2'"-"'12.82.8 5 Exanple 3 P-selectin expression on the
pl atel et _nenbrane surface plays an inportant role in platelet-

| eukocyt gPewnpugét e flor magdrepaindchRe) Endsn H HOI gasi NG egvipdenes: inbirkiesuch
interactfions play an_inportant role in both acute thronbosis and in th
i nf | anmat OPRP9EEE ol ogy of 10 paD@ri@ssifve at her gscer osi sADPI®0aiNlect of 4
P2T-rece : niist (conpound B) on ADP

PidinaA89 - compound A | *compound A | -compound A | + compound A

{days) '

0 149+1.9 0.5%0.7 Not measured 6.5+3.4

! 13.842.3 0.4x0.7 Not measured 42426

2 11.8+3.4 0.4+ 0.6 Not measured 29423

3 102+ 4.5 0.6 0.7 13.9 070 2.742.]

11 82144 0.6+ 0.8 11452 28428

3
Example 3

P-selectin expression on the platelet membrane surface plays an important role in platelet-
leukocyte-conjugate formation and there is increasing evidence that such interactions play
an important role in both acute ihrombosis and in the inflammatory aetiology of

10 progressive atheroscerosis. The effect of a Py 7-receptor antagonist (compound B) on ADP
{10 pM)-induced platelet P-selectin expression was investigated in human washed
platelets. The effect of compound B (10 nM) was compared with that of the GP1Ib/Illa
antagonist, GR144053 (10 uM, Foster et al (1993) Thromb Haemostas;69(6):559,
synthesized in AstraZeneca R & D, Chamwood). These concentrations are 4 {compound

15 B)- and 600 (GR144053)-fold higher than the respective 1C,, values for inhibition of ADP-

Induced platelet aggregation in this system. The results are summarised in Table 4.



(10 MM -induced platelet P-selectin expression was investigated in hunan
washed platelets. The effect of compound B (10 nM was conpared w 2+ MAaZ004
of the GPIIb/Illa antagonist, GR144053 (10 MM Foster et al (1993) Thronb
Haenost as; 69(6) : 559, synthesized in AstraZeneca R & D. Charnwood). These
concentrations are 4 (conpound is B)- and 600 (GR144053)-fold hi gher than
the respective I C50 values for inhibitiorg of ADP- induced pl atel et
aggregation in this system The results are sutmmarised in Table 4. 2 5 MAY
2004 15 Table 4: Effect of conpound B and GR144053 al one or in conbination

on ADP (1@apELMEHOIUIRIRosSidast ion in .human. washed platel ets
Conditions P-selectin expressi ?\ %&%ﬁ{@séé’%@éﬂré? copbipationon 40P gy
Control  #MIRh440EBP(selecMh exbreQiROIANS, +. GR144053 (10 M +
compound B (10 M- 15,1 3. 3Prasich fordfah MMM BB 24005 (0

P2T-r eceptiondianbagoni st; at a concentrati on gongl St KT effects
on ADP- induced pl atel et aggregation, substanti altlﬁqyegip}ﬁeﬁ%#t@% i {]JS ed
P-sel ectin expression in the absence or presence Qfiedshe GRL LA a
ant agoni sy—+Hr—eoentrast—the GRLLb/II1l antagonist _al one had ng effect on
P-sel ecti ﬁ%‘{&;r ession at a concentration considerablyign «xgess of that
whi ch woul &?C]%gﬁl?ft ely inhibit platelet aggregation. These results suggest

the potenti EdhBiMiati on therapy with GPIIb/ 111 aladtayoni sts and
P2T-rece
Pl @6mpound B (10 nM) 4.9+2.6
+ GR144053 (10 pM) + compound B (10 nM) 7.5%21.6

The Py7-receptor antagonist, at a concentration consistent with known effects on ADP-

s induced platelet aggregation, substantially inhibits ADP-induced P-selectin eXpression in
the absence or presence of the GPIIb/11lz antagonist. In contrast, the GP1Ib/11] antagonist
alone had no effect on P-selectin expression at a concentration considerably in excess of
that which would compietely inhibit platelet aggregation. These results suggest the
potential for combination therapy with GPIIb/ll]a antagonists and P y7-receptor

l¢ antagonists, wherein the broad-spectrum anti-aggregatory effect of the former class is
complemented by the additional effect of the latter on other aspects of platelet activation,

such as pro-inflammatory P-seleciin eXPression.



ant agoni sts, wherein the broad-spectrum anti-aggregatory effect of the
former class is conplenented by the additional effect of the |attez oMAY 2004
ot her aspects of platelet activation, such as pro-inflanmmtory P-selectin
expression. 2 5 MAY 2004 16 Abbrevi ations ADP = adenosi ne di phosphate
GPlIb/11la antagonist = glycoprotein Ilb/llla antagonist s PTCR =

per cut aneous translurninal coronary revdgcul ari sation PICA = percutaneous
transl um nal coronary angioplasty TIM = thronbolysis in nyocardi al
infarction tPA = tissue plasm nogen activator 2 5 MAY 2004 )7 CLAIMS 1. A
kit of papbsr&QfehsSi Ng: (a) a P27 receptor antagoni st or a

phar maceutical |y acceptabl e derivative thereof 5 (conponent a); and (b)
anot her anti-thronbotic agent or a pharmaceutically acceptable derivative
t her eof (cor}v;oonent b); .where conponents (a) and (b) are each provided in a
form (whi R RgIBEstiseliPlosrBater different) that is suitable for

adm ni str ati i junct | Wi 1.h other.10 2. A kit of parts

accordi ngégsg%@}lgi%ﬁ]&%%\%ﬁe%}Q%pé%%gﬁgﬁ?a ?nésgoplssjra conmpound of formula (1):
Cl Cl s PTCR = percutaneous transluminal coronary revascularisation

PTCA = percutaneous transluminal coronary angioplasty
TIMI = thrombolysis in myccardia) infarction

tPA = tissue plasminogen activator



0- 140/{3 OHN~ N'" "SR I ~i Uh OHIl OH OH wherein: 1s either Rl
is 3,3,3-trifluoropropyl and R2 is 2-(rnethylthio)ethyl or Rl is p?boMAY 280id
R2 is hydrogen, or a pharmaceutically acceptable derivative thereof. 3. A
kit of parts according to claim1 or 2, wherein the anti-thronbotic agent
is 20 selected fromanti-platelet agents, anti-coagul ant agents,
fibrinolytic agents, and any conbination thereof. 4. A kit of parts
according to any one of clains | to 3: ﬂ@grein the anti- thronmbotic agent
Is selected fromthe group consistin pirin, clopidogrel, 25
ticlopidine, a GPlIblllla antagonist, direct thronbin inhibitors, prodrugs
of direct 2 5 MAY 2004 is thronbin inhibitors, warfarin, heparin, |ow

nol ecul ar yei ghg kﬁ%@ﬁéh@%on{pir@ﬁlﬂ.e pl asm nogen activator, tenecteplase, and
any conbination thereof. 5. A kit of parts according to apy. one %ferecolfa' e 1
to 4, wher@)m Pheresepior antagonist or a pharmaceutically acceptable derivative
5 (component a); and
(b) another anti-thrombotic agent or a pharmaceutically acceptable derivative
thereof (component b);
where componenis (a) and (b) are each provided in a form (which may be the
same or different) that is suitable for administration in conjunction with each other
10
2. A kit of parts according to claim 1, wherein component (a) is 2 compound of

formula (I);

wherein:
15 either Ry is 3,3,3-triftuoropropyl and Ry is 2-(methyithio)ethyl
or R, is propyl and R is hydrogen,

or a pharmaceutically acceptable derivative thereof.

3. A kit of parts according to claim 1 or 2, wherein the anti-thrombotic agent is
20 selected from anti-platelet agents, anti-coagulant agents, fibrinolytic agents, and

any combination thereof.

4. A kit of parts according to any one of claims 1 to 3, wherein the anti-
thrombotic agent is selected from the group censisting of aspirin, clopidogrel,

25 ticlopidine, a GPlIb/llla antagonist, direct thrombin inhibitors, prodrugs of direct



5 thronbotic agent is a direct thronmbin inhibitor and/or a prodrug of a
direct thrombin inhibitor. 6. Akit of parts as claimed in claimb525May i
wherein the thrombin inhibitor is nelagatran. 10 7. A kit of parts as
claimed in claim5, wherein the prodrug of nelagatran is

Et O2C- CH2- (R) Cgl - Aze-Pab-OH. 8. A kit of parts according to any one of
clains 1 to 7, wherein conponents (a) 3 and (b) are suitable for
sequential, separate and/or sinmultaneous adm nistration. 9. A kit of parts
according to any one of clains 1 to 7, for use in nedi _Cﬁ| t herapy. 20 10. A
kit of par throgtdorighiiiore wayfabne NePaEn.aiG MOESURr Wel hﬁﬁaﬁn?'hg‘ssue

J . S : f [ f - [ f
claim 1 1 8 PRSERE et 2 ten B FERRE (Peat mont or ¢
prevention of thronbosis. 25 12. The use according to claim1l, wherein

component (a) is adm nistered parenterally prior to surgery and conponent
(b) is admi™ni st é¥ &8 @r pdnts ap@@)llt@%i iy anyheite g, 130 4.3whdieen % 26t a p2T
recept or c ant agani;st r di t ! : j 2 :

phar ITBCElth iriltt(’:al Iy t%cagg%g ;&b?gng%trtﬁ(/owogﬁ}ﬁ?{grggp ?dflrgsnp %HL%%U?'&% Hr?rgmg " a kit
of parts fiohibitdbre treatnent of thronmbosis. 2 5 MAY 2004 39 14. A

phar maceutical formulation conprising (a) a P2-r receptor antagonist or a
pharmaceutically acceptabl e derivative thereof;

6. A kit of parts as claimed in claim 5, wherein the thrombin inhibitor is
melagatran.

10
7. A kit of parts as claimed in claim 5, wherein the prodrug of melagatran is

EtOzC-C Hz-(R)Cg|-AZE-Pab-OH.

8. A kit of parts according to any one of claims 1 to 7, wherein components (a)

15 and (b} are suitable for sequential, separate and/or simultaneous administration.

9. A kit of parts according to any one of claims 1 to 7, for use in medical
therapy.

20 10.  AKkit of parts according fo any one of claims 1 1o 7, for use in the treatment

of thrombosis,

11. Use of a kit of parts according to any one of claims 1 to 7, in the
manufacture of a medicament for the treatment or prevention of thfbmbosis.

25 '
12. The use according to cleim 11, wherein component (a) is administered
parenterally prior to surgery and component (b) is administered orally foilowing

that surgery,

30 13.  The use of a P,y receptor antagonist according to any one of claims 1 to 12,
or a pharmaceutically acceptable derivative thereof, in the manufacture of a kit of

parts for the treatment of thrombosis.



and 5 (b) another anti-thronbotic agent or a pharnmaceutically acceptable
derivative thereof; in adm xture with a pharmaceutically acceptabgf% 7
adj uvant, diluent or carrier. 15. A pharmaceutical fornulation acc NAE @5
claim 14, wherein the P27 10 receptor antagonist is a conpound of formula
(1) as defined in claim2, or a pharngceutically acceptable derivative
thereof. 16_ A pharnaceutlcal formul ati"on according to claim 14 or 15,
wherein the anti- thronbotic agent is selected fromanti-platelet agents,
anti-coagul ant agents, 15 fibrinolytic agents, and any conbi nation

ther eof 7 Hpﬂ ccording to any one of clains 14
to \?\%erel é{%%t%ﬁ%ﬁsénn%% C%@Sﬁf"m?s sel ected fromthe group
conS| St g) 8P, asptepio anﬁig@)@iﬁﬂ%ra%harfﬂeft'e@ﬁd:éﬂy%ce?ta@?é Hefivdtiva tsteagoni st,
irec ronbin inhibitors, prodrugs of direc rombi n i nhibitors,

di t thronbi hi bi t d 20 of d t thronmb hi bi t

war f ar i naﬂﬁeparl n, Iow nolecul ar weight heparins, tissue plasninogen

activ e e a onbi nation th f. 18. p ceutl cal
o e T, SRR P ﬁ?B”@%&& oRSETT S PapREAC T ca 3 tphleh R
anti-thregdyebf.c agent is a direct thronbin inhibitor and/or a prodrug of
25 a direct thrombin inhibitor. 19. A pharmaceutical fornulation according
to cl ai mnggmiiercewvith Etﬂlammahilcai!ymhe;biabhrradjsvaré,l diyabt ancar8er.20. A
pharmaceutical fornulation according to claim 18, wherein the prodrug of
mel agatran i s Et O2C- CH2- (R) Col - Aze- Pab-OH 2 5 MAY 2004 20 21. A

phar wgceuFl fﬁ'A ikt Lfih) aRFRURHBE E&ABKgORe Minfl@l Bhdidit ahOpfor  use
in nedica erap
10 receptor an¥agomst is a compound of formula (I) as defined in claim 2, or a

pharmaceutically acceptable derivative thereof.

16. A pharmaceutical formulation according 1o ¢laim 14 or 15, wherein the anti-
thrombotic agent is selected from anti-platelet agents, anti-coagulant agents,

15 fibrinolytic agents, and any combination thereof.

17. A pharmaceutical formulation according to any one of claims 14 o 16,
wherein the anti-thrombotic agent is selected from the group consisting of aspirin,
clopidogrel, ticlopidine, a GPlIb/Nla antagonist, direct thrombin inhibitors, prodrugs
20 of direct thrombin inhibiiors, warfarin, heparin, low molecular weight heparins,

tissue plasminogen activator, tenecteplase, and any combination thereof.

18. A_ pharmaceutical formulation according to any cne of claims 14 io 17,
wherein the anti-thrombotic agent is a direct thrombin inhibitor and/or a prodrug of

25 a direct thrombin inhibitor.

9. A pharmaceutical formulation according to claim 18, wherein the thrombin

inhibitor is melagatran.

30 20. A pharmaceutical formulation according to claim 18, wherein the prodrug of
melagatran is EX0,C-CH;-(R)Cal-Aze-Pab-OH



5 22. A pharnmaceutical fornulation according to any one of clains 14 to 20
for wuse in the treatnent of thronbosis. 23. Use of a pharmaceuticaj 5 MAY 2004
formul ati on according to any one of clainms 14 to 20 in the manufacture o

a nedi canent for the treatnment or prevention of 10 thronbosis. 24. A
process for the preparation of a pharmaceutical fornulation according to
any one of clainms 14 to 20 which conprié%% m xi ng a P2T receptor antagoni st
with another anti-thronmbotic agent. 15 25. The use of: (a) a
pharmaceutical fornulation conprising a P2T receptor antagoni st or a

pharmaceutically acceptable derivative thereof, in adm xture with
phar maceut i2dal | Y abaepacaticahigviation afceEng te@NyY N4 et clakny 1éot°(§9 for

phar maceut i cal. f i conpri sing another anti-thronbotic agent or a
phar maceut i“%%'i‘ﬁ%%ﬁb%’%ﬁg— derivative thereof, in adm xture with a

pharmaceutically acceptabl e adjuvant, diluent or carrier; in the
manuf acture of a med icanment for the treatnent of thronbosis. 25 26, The
use of adpHar madeahrerarcsicalioamnuBionassPaIng te @yl AienPheaimmhdietondd fier  P2T

receptor anfadamsStel &T%Eﬁﬁﬁ*}%ﬁg formula (1) as defined in claim2. 27.

The use accorgl ng %o clarm wherein the anti-thronbotic agent is
selected fromanti-platelet agents, anti-coagul ant agents, and any

conbi nation_ 30 thereof. 28. The use according to any one of C%ﬁiﬁm 25 to
27, wher ei £3 he L5t PL atAliomBeeicah fmuiationsarerdiog 1P e ofFaips 14 1o

consi sting 0f iASRkr Man @RI e medicamMY 18PWMe 2leatment or prevention of

10 thrombosis.

24. A process for the preparation of a pharmaceutical formulation according to
any one of claims 14 to 20 which comprises mixing a P,y receptor antagonist with
another anti-thrombotic agent.

15
25. Theuse of:
(@) a pharmaceutical formulation comprising a Py teceptor antagonist or a
pharmaceutically acceptable derivative thereof, in admixture with a
pharmaceutically acceptable adjuvant, diluent or carrier; and

20 (b) a8 pharmaceutical formulation comprising another anti-thrombotic agent or a
pharmaceutically acceptable derivative thereof in admixture with a
pharmaceutically acceptable adjuvant, diluent or carrier;

in the manufacture of a medicament for the treatment of thrombosis.

25 26. The use of a pharmaceutical formulation according to claim 25, wherein the

;7 receptor antagenist is a compound of formula (1) as defined in claim 2.

27.  The use according to claim 25 or 28, wherein the anti-thrombotic agent is
selected from anti-platelet agents, anti-coagulant agents, and any combination
30 thereof.

28. The use according to any one of claims 25 to 27, wherein the anti

thrombotic agent is selected from the group consisting of aspirin, clopidogrel,




ticlopidine, a GPEIb/Illa antagonist, direct thronmbin inhibitors, prodrugs
of direct thronbin inhibitors, warfarin, heparin, |ow nolecular ﬁﬁiﬁ%
heparins, tissue plasm nogen activator, tenecteplase, and any conbi Yi 78(11‘
thereof. 5 29. The use according to any one of clains 25 to 27, wherein the
anti- thronbotic agent is a direct throg’};in i nhi bitor and/or a prodrug of a
direct thronbin inhibitor. 30. The use“according to claim 29, wherein the
thronbin inhibitor is nmelagatran. 10 31. The use according to cl

i 29,
wher ei n t HElgRiddeue &7 hdilageatrasniss gxachdhroaHpn (R)ibilpIs APERPHBS @3' iregd  The
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use accor dblagmirbgdhyadingtodf tefbaefRisedat® 23y combiriagibn teaepbnent (a) is
adm ni stered parenterally prior to surgery and conponent (b) is
admnistered orally followng that surgery. 110 34. The use of a P2T

recept or, agopi st _or _a armaceut i cal | y, accept gpl erj.vativ .eof ,
in the éazé}#‘ac?ﬁ?% Noin Qcﬁ(g@fr@ani%nqw ) nﬁe%ﬁscg%mlsnﬁgoﬁbizﬁat"{"%eﬂ%\mﬁ'ﬁ%%gftfot her
anti -t hr onedrhBoBOaRENt 8 atdiRct tHeafBRNInhafitof Bhembesiredly d% difdw thisenbdh a
conpound of forrmula (I) as defined in claim?2, or a pharmaceutically

accept abl dntiitot.at i ve thereof, in the manufacture of a medicanent to be
used in conbination with another anti-thronbotic agent in the treatnent of
t hr ombosi s.

30. The use according to claim 29, wherein the thrombin inhibitor is melagatran.
10

31.  The use according to claim 29, wherein the prodrug of melagatran is EtG,C-

CH2-(R)Cgl-Aze-Pab-OH.

32.  The use according to any one of claims 25 to 31, wherein component (a) is

15 a parenteral formulation and component (b) is an oral formulation.

33.  The use according to any one of claims 25 to 32, wherein component (3} ts
administered parenterally prior to surgery and component (b) is administered orally

following that surgery.

34. The use of a P,r receptor antagonist or @ pharmaceutically acceptable
derivative thereof, in the manufacture of a medicament to be used in combination

with another anti-thrombotic agent in the treatment of thrombosis

25 35,  The use of a compound of formula {I) as defined in claim .2, or a
pharmaceutically acceptable derivative thereof, in the manufacture of a

medicament to be used in combination with another anti-thrombotic agent in the

treatment of thrombosis.




