CRYSTALLI NE POLYMORPHOF A Bl SULFATE SALT OF A THROVBI N
RECEPTOR ANTAGONI ST BACKGROUND OF THE | NVENTI ON The

WO pysorisen rel ates to a crystalline pol ynor ph BET/@S2005/000447
bi sulfate salt of a thronmbin receptor antagonist,
processes for synthesizing the bisulfate salt and
met hods of using the bisul fate salt. BACKGROUND
Thronbin is known to have a variety of activities in
different cell types and thronbin receptors are known
to be present |'r_1 such cel | t IE)les as hurran I a eI et

1 br obl asts. ItT%@WINW ombi n

receptor antagonists, also known as protease activated

receptor (PAR) antagonists will be useful in the

treatnment of thronbotic, inflanmmtory, atherosclerotic

and fibroproliferative disorders, as well as other

di sorders in which thronbin and its receptor play a

pat hol ogi cal role. Thronbin receptor antagoni st

pepti des have been identified based on

structureactivity studies involving substitutions of

am no acids on thronbin receptors. In Benatow cz et

al, J. Med. Chem, vol. 39, pp. 4879-4887 (1996),

tetra- and pentapeptides are di scl osed as bei ng potent

t hronbi n receptor antagonists, for exanple

N-trans- ci nnanoyl - p- f | uor oPhe- p- guani di noPhe- Leu- Arg- N

H2 and

N-transci nnanoyl - p- f | uor oPhe- p- guani di noPhe- Leu- Ar g- Ar

g- NH2. Peptide thronmbin receptor antagonists are al so

di scl osed in WD 94/ 03479, published February 17, 1994.

Thronbi n receptor antagonists have been slggested in

the literature BACKERQUNL © in treating

a variety of diseases or condltlons |nclud|ng, for

e’rﬁaﬁh@entbwremes iGa d(?ét@lﬂh@lporyeﬁdir@hosﬂesblsdéaﬂe saétmftasthrombm

hronbosi s, |ung enbol i s cer ebr al %g rct % Us of

recemmrsmaegonlat prepessesdar synthasizegdha o @ falt AN Méffols of using
thebléﬁdro hypertensi on, inflammation, rheumatism

5 glonerulonephrltls osteoporosis, neur opat hy

and/ or malignant tunor SBAGKBROUNShui chi, PCT Int.

Appl s. WD 0288092

Thrombin is known to have a variety of activities in different cell types and
thrombin receptors are known to be present in such cell types as human platelets,
vascular smooth muscle cells, endothelial cells and fibroblasts. It is therefore possible

that thrombin receptor antagonists, also known as protease activated receptor (PAR)
antagonists will be useful in the treatment of thrombotic, inflammatory, atherosclerotic
and fibroproliferative disorders, as well as other disorders in which thrombin and its
receptor play a pathological role.

Thrombin receptor antagonist peptides have been identified based on structure-
activity studies involving substitutions of amino acids on thrombin receptors. In
Bernatowicz et al, J. Med. Chem., vol. 39, pp. 4879-4887 (1996), tetra- and
pentapeptides are disclosed as being potent thrombin receptor antagonists, for

example N-trans-cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-NHz and N-trans-
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(2002), WD 0285850 (2002) and WO 0285855 (2002)),
arrhythm a, inflammtion, angina, stroke,
wa@edvsnomes er osi s, i schem c conditions, angi ogeP€BUS2005/000447
rel ated di sorders, cancer, and neurodegenerative
di sorders (Zhang, Han-cheng, PCT Int. Appl. WO 0100659
(2001), WD 0100657(2001) and WO 0100656 (2001)),
cinnathegs s fusroPhet frguahidinoPte-teasArgrtirg-Nhig. (Rémmethsombm receptor

R C., "Coagul ati on cascade proteases and ti
antammst@are alscsd@@l@éﬁﬁdfaNV@cQﬁ/a@ﬂrmrrMaB@d Eﬁ@ruemdé’ 1994.

JIZ W%&Qﬁ%{%ﬂ%%ﬁgfg’%‘ﬁ ﬁgévﬁsﬂ%g%@@gn ﬂ%htereﬁ]&ﬁas being

poteﬁﬁaﬂl@&lsﬁeﬂﬂ ubYreB b vaipbbdisebses el bdhd!tlonsmwhudmg, ‘for example,
FASEB Jour nal , 02, 16(6), pp., 565-57

6
throrplresis e@scw@rm@ﬁemﬂ@t GG%MGHQ@WHPF&QS!% be RO RRIB; Ferebral

infarsGE PoRlh il HiesBTHARR R B Rt cdRtERaRp erome.

hypeRensmNElrﬁlatd“mamm mheamattistre asthinat glooferglooephitishiasteoporosis,
neurPpRBY FOCI G aRGAARTO) D S G e yic e B B APIs WS 0288092
(200?“‘Wb%%ﬁ%%@o(@bé%gﬁQ%VOWS@%SR@OOQ@ZD’aﬁﬂ%mléei’miﬂlammatlon

I'sease, acute re failure, chroni renal | ure
anginareiiokeasthelrasclérosis sschsimic Choditions cangipgeresis related disorders,

e AT AR PP P . o
01 0@’5’9t (g@m Y QVO@ 0085 7¢ha0 1Bl By 01 @G@&B (Zw()l)dlscmders of the liver,

gI oner ul onephritis (Ahn, Sam " Nonp
kldnesha (Chasphoeris, Brtac Gﬁagv@flonEﬁé@%d%PfqtﬁéS%@U‘? Essue fibrosis,”

N

De, ‘RHIAeaRR] Rh@ﬁ-dbji@ dlaropy swkemef Gloi sobatiesighAin by PAR-1
glioma cells our nal fm% Nefﬁ/ochem str J J

recep@(sin c@wlar?eeame) FASEBroemalr 3B 186( é)ezﬁ)@e%ﬁ&?l@é melanoma
e ffen,FElSAhd S oP U RS R TP Y iy uman

melahomwl” @n@bgénb ap, AB0B Oph BN 313R)uremﬁl ceﬂ cAfdlmrga (Kadfman, R.,
CAinical Imunolo

2003, 111(. 73),
“Meippthriabin; ﬁmlratﬁﬁ@@%@;e pbpmambm,\qlqﬁ\%@e ;p@tently activates renal
carc%rlﬁﬁpe[ &%I%I tﬁf‘m‘l’éraefl?ﬁ %ﬁﬁ%ﬂﬁttypﬁgﬁggﬁtﬁﬁ ?@é@pftoﬂs % Ofcolody Reports,

control and expe y i nflaméd nous
20033I1@®)epp 49396}, arendbdiseate cdcurardmal dgijyre 20a®niclepaBiailure, renal

907-92 d/
vaschf S00R0S e AT SURRLD. MAiheien, Cr B8t Aa) HEBE S C&pIgE AR
actlv’éhéﬁ %bﬁtractjértﬁé‘iéﬂi‘é‘ltedoﬁurﬁ&# rOsagRReY & Vine, dBERIPSSUrAALOf

condi t1 ons using
Pharmacology, 2003, 139(1 ) pp 21-27), glomerulonephritis (Ahn, Ho-Sam,

“Nonpeptide thrombin receptor antagonists,” Drugs of the Future, 2001, 26(11), pp
1065-1085), inflammation, (Meli, Rosaria, “Thrombin and PAR-1 activating peptide
increase iINOS expression in cytokine-stimulated C6 glioma cells,” Journal of
Neurochemistry, 2001, 79(3), pp. 556-563), chronic airways disease (Roche. Nicolas,
“Effect of acute and chronic inflammatory stimuli on expression of protease-activated
receptors 1 and 2 alveolar macrophages,” Journal of Allergy and Clinical Immunology,
2003, 111(2), pp. 367-373), bladder inflammation (D'Andrea, Michael R., “Expression of
protease-activated receptor-1,-2, -3 and —4 in control and experimentally inflamed
mouse bladder,” American Journal of Pathology, 2003, 162(3), pp. 907-923),
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1 antagonists," PCT Int. Appl. WO 0271847 (2002)),
radi ation fibrosis, endothelial dysfunction (Wang,
wa eows7092Def i ci ency of m crovascul ar t hr ombonoRICi/Us20851000447
upregul ati on of protease-activated receptor-1 in
irradiated rat intestine: possible |ink between
endot hel i al dysfunction and chronic radiation
neurddeBEAsiative afarsr rearotbxiv disbasds, Bantbiiongyand imeri@d(raynels,
160(6), pp. 2063-72), periodontal diseases Tanﬁﬁa, .
Step nis, ITeAIBABI A-netHodedenealivaBIRcEse AN IPATIdSaHPINg PAR-

+ andERT HSRbGS Vol Gl Bl as, ohaohibia
dysfuR6tlors ¢ ang NLinruisfiéioyudfanizrovasieular titonumdrnadulin and up-
regul ator of reparation processes_in wound healing,."' .
requigiQsbeigRIRteasesieliyatathiqrepior-1 sogradisipd yat BipstBg50a8le fnk
betwedH %@?@ﬁ?ﬁagﬁgﬁ ctiBA AYEHrehi'e riaikiodiBRodis e MAsAERs &S nal of

as I'angi ogeni cs (Chan, Barden, _
Pathdlégy,iJangi 209211 60(8)pppr 2063 2) pesiodontad diseases (Tanaka, Nobuhisa,

TS S Gl sobR:5llon 7 BineS el Hingfieb®is meditea by
prote§§&%¥i\bﬁééﬁe¥cép‘$§hh gﬁ&iﬁq )M Life' Zhiensbs, R0E3, A35ppVEYEB10) and

actor for cancer cells: thronbin activationin
woundal(Btyukova, &.MisTTdwembin, & kaguiatar phiepgratigshpigeesses in wound

i darubi ci n-induced . AWV LT Oea "I, J. of
healigg EfqarfeRRh Pk %@ﬁlﬁ%ﬂ@?&?a‘E‘Quk’f’c%?&z?%?%, 20(8)

PrhreRBm3@zeptor Rintd girfidts dpgeelss beenisapgbstedras potdntial

proliferation inhibitors of smgoth nuscle ce

I1s, o
antiaegiogenies i(@hapdparien; ['ARiENHRINIC RIARRIY eidiyrgan Thrombin,
. | ,
Mlcro&%nlggﬁlzge ?ggr ebb%‘% %zr%qegﬁ éeéié‘fé‘ﬁ%é f&ﬁt&)?f(ﬁ"ﬂ%@? cells

uzu tituted t nbi n
towardeCEenestheripyySehilles, U, EThiosubin ssc sunvival 06sios sancessells:
6, 326, 380 and U, S. S%%ial NQ.
uge

_ 10/ 271, 715, U, o
ovonSis et 8Bl oA A e s Papagpon-nuec
cell d%?ﬂ‘fm%{’ 168181 S8 Elirlifal BiiarfidcoldthYand TRERPBURCS 2082, 40(8), pp.

n receptor antagoni st conpounds having the
329-335.)nplatelet rggredationdnkibitars pichprodifesatipe mmbmf@égtsam@h muscle

et SR 8 SRk A AR S oo
canc8eE8sBndPbOGIRe Sell§ (ShAKi degsrapsed therein for

preparing such thronbin receptor antagoni st _cg}gounds.
U.Ssibstipped darominn Keceptor antagosists are ¢igeloged i b$e8,083,847, US

6,326 386 'ahdU SR Riof §6211%F 1.
U.S. Application No. 10/412,982, which is incorporated herein by reference in its
entirety, teaches a class of thrombin receptor antagonist compounds having the formula

(1) as follows:
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ant agoni st compound identified as Exanple 11, in Table
1, herein identified as Conmpound 1. Conpound 1 has the
wo edosomonyy structure: Conpound 1 Conpound 1 exPCDUBH05/000447
good thronbin receptor antagonist activity (potency)
and selectivity, and is useful for treating
t hronbosi s, other cardi ovascul ar and noncar di ovascul ar
and haﬂﬁlabe@tmalIyﬁaeembtﬂsswtm@wsSvam thetedfpyherain thmsiostituents
10/ 705, 282, herein |ncoq§ﬁaéate

ref erence
and siugturakfeatuses ar¢ a8 ylefned tagreky A il FaeS e disclosed
t It
ki e
pUcheApplicatioh NanmiB4 e, 982 fmthamdnsdloses ar&aeclj@ thrombin receptor

benefi ci al rodu sta [ i ne_f.
antag@arﬁgsaempquadaﬂéaﬂfﬁsic %Eﬁ Ee % eﬁaﬁeaed'ﬁéﬁg‘gs'ﬁ‘ﬁ? as
eks to provide
Comg ese an p’cﬁﬁ{t ednggftﬁéﬁo|!owwbtrgatuf@becOne gpparem

as the description prog . H OF THE
| NVENTI ON The i nventi o S stal li ne
pol ynmor ph Form l1lof Corrp 2 of the formul a: Conpound
2 that exhibits a po o~n4«-ﬁay diffraction pattern
havi ng characteristic peak ) ocations of 11.2, 16.4,
19.2 and 21.0 degrees 2Q #bke preferably, the
crystal line pol ynorph exhiQifs a powder x-ray
[ [ [ haracteristic peak

: .2, 14 19.2, 21.0, 22.1, 23.7
and 26.7 degrees 2Q Even w®eferFpreferably, the
crystal line pol ynorph exhibits a powder x-ray
di ffraction pattern ha@dempoahdrdacteri stic peak
Iocations of 9.9, 11.2, 12.6, 14.5, 16.4, 19.2, 21.0,
: d‘rﬂ o@r?ﬁ 1. exBibits: gobtt t%ré?ﬂ&rﬁr@c&pﬂﬁ%ﬁ@@orﬂ@ adtivity (potency) and

urt

er enbodi nent’, the invention provides a
seleativipstarid isrusepdifonieaing-iremposis, oHiessardiogagaar and non-

cre TR RPN R HLOSS RPN By v 0705 292,

hereiR@héSHBrBa\WY referbhée, discloses a variety of |nd|cat|ons and combination

formulations for thrombin receptor antagonists.

It would be beneficial to improve the thermodynamic properties of Compound 1.
It would further be beneficial to produce a stable crystalline form of a compound related
to Compound 1, which has consistent physical properties. The invention seeks to
provide these and other benefits, which will become apparent as the description

progresses.

SUMMARY OF THE INVENTION

The invention provides a crystalline polymorph Form 1 of Compound 2 of the

formula:



In a further enbodi ment, the invention provides a
crystalline polynorph Form 1 of Conpound 2 that
wexhslortwss a differential scanning cal ori nmetry Pet/USI005/000447

substantially the sane as the differential scanning

calorinmetry pattern shown in FIG 3. In further

enbodi nents, the invention provides a process for

prepari ng @onmgoundH2 from Conmpound 1 according to the

reacti on; ‘i"ﬁg:oo&) m xi ng Conpound 1 in an

or gani ¢© o forma mixture;b) heating the

m xt ur get oHea ﬁen”perature of about 40-80QC, and c)

addi ng sul fuffc acid to the heated mixture. In yet

further enbodimeht g0t he invention provides the

crystalline pol} rmrph Form l1of Conpound 2 that is the

product of thg above process. Preferably, the organic

solvent is sekected fromthe group consisting of

al cohol , nit , ester, ketone, ether and m xtures

t hereof. Even nofe preferably, the organic solvent is

acetoni triCempdtmetfzer ably, the sulfuric acidis in a

m xture with acetonitrile. Preferably, the tenperature
that dxhiRA bowBer % ray wiffraclidrepatterbduiving Charactasistia\neakileeations of

11.2,46b4 18 el BoDyIaHoRe For MOLB TSIl Ge A G Habopreh
exhlb[%g 2 Eﬁ&gﬁ )I(? g%y gp'f&%@t H ﬁétterh{Fhawgfgéﬁ’el(rﬁgﬁgllstﬁgggﬂ{( W’c@ns of 9.9,

11.2 fﬁ?@P’ESPESZ*!: ORpi §i2807 addioel B tiegices 2600 Bvemmwmk preforaldly, the
such treatnent an effective

crystah*lvemlwmcr:r@hw«wt&@nowseﬁx-rav AR Sl gesery hng pharacteristc
t.her nts, 4RV, 0 e thak 2 and 30.8
peakdfpcqtpélgtqef:% {r%h‘tcl)%sﬁ éﬁ%at@efg?c (ra]zrgg | §2qr gg? e%& s, an
degré¥Pept ensi on, angi na pectoris, ar r hyt hm a, heart
failure, rryocardlal |nfarct|on rrerulo @hrltl

{ Hncnibghet Setaasiment, e GBlPo P VIdes BIcE/SIgURP gbapreh Form 1
of Cc}?ﬁ@ﬁ@nﬁ‘ g t@éts%gﬁlgfs a R, Wﬁ%bﬁ@rﬁ gﬁftém s eBIly the same

corrpr|3| nmnisStering to a
as thessBwde rlﬂrdy&ﬁﬁreﬁfnompéﬁeirm ehb\marnm F4@ %ef f ecti ve anount
Oflntahf%rt%re)rlztrnablc;dllr?wgnp %X ?rR/re%t[]lorllz %rg\}l&es a cryn@tahlng p%lymorph Form 1

of Compound 2 that exhibits a differential scanning calorimetry pattern substantially the

same as the differential scanning calorimetry pattern shown in FIG. 3.
In further embodiments, the invention provides a process for preparing

Compound 2 from Compound 1 according to the reaction:
O H H H OH H H

NG
N~ oogt 5 COOEt
= ] HoSO, L
- —_— z
z Me H =_H
M H=H
e ~ S
SN I > Hso,
| Z
F
F
1 2
comprising:

a) mixing Compound 1 in an organic solvent to form a mixture;
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In even further enbodi nents, the invention provides a
nmet hod of treating thronbosis, atherosclerosis,
WO e@son®ss s, hypertension, angi na pectoris, arPOyUBI0R)00447
heart failure, myocardial infarction,
gl omerul onephritis, thronbotic stroke,
t hronboenbol ytic stroke, peripheral vascul ar diseases,
i bf | anheating/thei mixturerte, a tenpdratirei o abent 40G0°CaAbEr

conpri sing administering to e | in need of such
t Fleat n%ﬁ‘i"%gﬁug]f’f'%@w{/@ tgﬁtﬂ?ﬁ?e%fnqgﬁée‘cryst al line
pol ynor ph Form 1 of Conpound 2 in conbination with at

| east one additional cardiovascul ar agent. Preferably,
t hreyettfutteessembnodiraents; thenavertignipwyidesiharcrygialineipplymorph

| d f he. ISt
Formpf eidormneund  thf sh Boiud iy ABRES pletedBn s,
t prashMRnRe FgasieFohicnt issEBeRdTrordithd gsgimmtensisting of alcohol,

__inhibitors, cyclooxygenase inhibitors, angiotensi q .
nitrileaastegdieitene, etoauand anikiuremihagee sreen awge@(@ﬁgarlﬁy, he organic
cpnver 2 en i,nhi.hi.t . : i -
sovf L1 Bkl i Bkt 534 aSHARRep g onicie

Prefeddifly siatiempetatlidistasutMorC.pr ef erabl y, the at | east

e ofiries eotbasimaniates THRUOR R Banen 8t ErRaaP i compositon
compf:rfr%g/ngtﬁ%ﬁ?&étgggﬁmﬁéﬁﬁarﬁFEHﬁ i1 dr@sbrhpbim@b dritkat least one excipient

e Form lof Conpound 2. A further
or cattigder st andi ng of the invention will be had fromthe

E%&%%%@%E%@oﬁ%ﬁeﬁﬁr Rehfidh BRSigLh TPetpRl dFinibiting
thron@ﬁ%ﬁe{%bé@%rﬁb?ﬁih GlanAAiste i Paidnenal ipf ndert of sudh treatment an

Ol 2 crystalTized fromacetonitrile, generated
effectiee amoanRobtieLcristallifecpolymprpta Epa et @rCOmReUgH £oh

pl ot he int it f : [

oo il Remeaimbrts. dhe FRBERSE 3y e =Rg Y g
throrStS&li€ @inerokSlerdsis Sredtedioal) ngpeRepsioneangina gectoris, arrhythmia,

dlffractlonéPXRD) attern of For 0

hearisfpituiee sivosardialgnfaick nurQ*W@f”'@'ﬂ%"rmtéuFr;@%%&)iglus?%ké’
i A
ischarhiatcay daneet, toemsrising afinfitistepieghs samadehalinceed dawehgreatment
ane ggtivé%%(\)ggntvo?rtﬁg Scn}srt]glline polymorph Form 1 of Compound 2.

In even further embodiments, the invention provides a method of treating
thrombosis, atherosclerosis, restenosis, hypertension, angina pectoris, arrhythmia,
heart failure, myocardial infarction, glomerulonephritis, thrombotic stroke,
thromboembolytic stroke, peripheral vascular diseases, inflammatory disorders,
cerebral ischemia or cancer, comprising administering to a mammal in need of such
treatment an effective amount of the crystalline polymorph Form 1 of Compound 2 in
combination with at least one additional cardiovascular agent. Preferably, the at least
one additional cardiovascular agent is selected from the group consisting of
thromboxane A2 biosynthesis inhibitors, GP 1lb/llla antagonists, thromboxane
antagonists, adenosine diphosphate inhibitors, cyclooxygenase inhibitors, angiotensin
antagonists, endothelin antagonists, angiotensin converting enzyme inhibitors, neutral

endopeptidase inhibitors, anticoagulants, diuretics, and platelet aggregation inhibitors.
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diffraction angle 2 q in degrees. FIG 3 is a graph of
a nodul ated Differential Scanning Calorinetry (DSC)
wao b@sioogeam of Form 1of Conpound 2 crystall i zePICT/U82005/000447

acetonitrile. The graph pI ots the normalized heat flow

inunits of Watts/gram ("Wg") versus the nmeasured

sanpl e tenperature in degrees C. DETAI LED DESCRI PTI ON
More psefdiatiyisibedat lenstiofe atjdifidnahcantioGadular agent is aspirin or

10/ 412, 9 2 Compound 1 is a potent thronbin receptor
clopidogrelislate Hovvever the freebase form of Conpound 1

V‘T}T"% el%ltlﬂﬁex n s eﬁfsorﬂﬁé m\/@hh@h peovigéshlpuriied form of the

ate salt of Conpound 1 was found to
crystadlitie bolyrrmpbrﬁomm Bohﬁomnqundﬁhr acteristics and

sbst ntially simlar. activ
tifps baderbisidna S sahveleh oS RRE e B gipwing drawings.
structure: Conpound 2 Two distinct crystalline
descrigiopranaleing$. Conpound 2 were found to exist. These
two fornms are herein referred to as Form land Form 2.
Form 2 was found to be unstable, and to revert to the
crystalline structure of Form lover tine. The two

crystal | i ne BRIEF DESCRIPIIGNIQBTHE BIRAWINGEe

referred to as pol ynor phs. Pol ynor phi sm can be

¢ '?‘?Ga‘ft|§ b Zgzrﬁﬁh ¥ amo%@%#aﬁrydlﬂfacﬁoﬁqmﬂmcbdtmm of Form 1 of

cryst al nto erent "crystal forms, while
Compumd alanys’uglhzerdafremmcaibemneagem@rramﬂ using acRigaky Minifdex

B S RS R G SRRl by ourtspor

secoﬁﬁ Wrs?}ébtﬁb%ch@n aARle Biindehhsessane atons bonded to
another 1n the same way, but differs inits

C rﬁlSt alis facgraph ofiai pawderrx-tef diffraddien (FXRRY réattﬁwsqf d&rm 2 of

rtie suc as st b|||t
Compeying 2 Sy o £ bREY it LRI Sat Kradtbhe BB room
temp%?&turec.oﬁﬁé’jgl?é’ph?wﬁgﬁqeﬁbrét@a&lsu@a Figaleu Mlmlﬁlexe@tfraomd)meter The
rotation. " tautoners and rotational isoners a
grapk phate tip? intensiysofibe peajsars defineddy FRIENE P@hs@?ﬂ%{)\(ﬁféuﬁ the
.. can exi unsol vated as well as sol vated fornms,
dlffraicﬁep @@gf@gz 0 In degrees.

FIG. 3 is a graph of a modulated Differential Scanning Calorimetry (DSC)

thermogram of Form 1 of Compound 2 crystallized from acetonitrile. The graph plots
the normalized heat flow in units of Watts/gram ("W/g") versus the measured sample

temperature in degrees C.

DETAILED DESCRIPTION
As discussed in U.S. Application Serial No. 10/412,982, Compound 1 is a potent

thrombin receptor antagonist.



hydrated fornms. In general, the solvated forns, with
phar maceuti cal | y-accept abl e sol vents, such as water,
weewannoz3 and the |i ke, are equival ent to the PCT/US2005/000447
unsol vated fornms for purposes of this invention. As
used throughout the specification, the follow ng
ternms, unless otherw se indicated, shall be understood
ave tthe f®llowi ng neanings: "Patient” includes
Ad cuideer ani mal s. "Mamal " i ncl udes hunmans
X mral i an ani mal s. " Pol ynor ph" neans a
Izl ine form of a substance that is distinct from
srystalline formbut that shares the sane
ormul a. "Al cohol”™ neans an organi c conmpound
cont ai nljngy a hydroxyl group (-OH). "Nitrile" neans an
or gani ¢ "yonpound containing a -C N group. "Ester"
rgani ¢ conpound of formula RC(O) OR wherein
Or oups are i ndependently al kyl or aryl and
Ytheses indicate that the enclosed Ois
doubl ebohded to the C. "Ketone" neans an organic

c aund k0 r o tigferi
CERAVRY 118 isiibasS o SECORMELREL PuRe (6 (S bl i iforior
crystalliRy $tabiifs t Amisulizsedansf Sotipawent 1 erastfound e ekbibihseiperior
_consistency to a formul ation.. " Eff_eiglée" or i “bisulfate”
stability elaragtaristisaeng sspsntilysimilan achivity- §S g gigin, bisuliate
0 nd &tgp@ b bl i nt invention
5 meangf ?‘e&?i"'vgairmrﬁoan aggéisgwg?‘lﬁmﬁ%ﬁg%ﬁfgceptors and t hus
pr oguegi n theﬁldesi red therapeutic, aneliorative,
[ r woeeent ati ve effect. "Effective anount™
3 tically effective anpunt” is nmeant to
deg’crndgHan anmount of conpound or a conposition of the
present T{nvention effective in antagoni smof thronbin
r ecept opsyigdidggus produci ng the desired therapeutic,
anmel iorative, inhibitory or preventative effect.
Sanpl e Prleparati on

F
Compound 2

Two distinct crystalline polymorphs of Compound 2 were found to exist. These
two forms are herein referred to as Form 1 and Form 2. Form 2 was found to be
unstable, and to revert to the crystalline structure of Form 1 over time. The two

10  crystalline forms of the bisulfate salt can be referred to as polymorphs.

Polymorphism can be characterized as the ability of a compound to crystallize
into different crystal forms, while maintaining the same chemical formula. A crystalline
polymorph of a given drug substance is chemically identical to any other crystalline
polymorph of that drug substance in containing the same atoms bonded to one another

15  in the same way, but differs in its crystal forms, which can affect one or more physical
properties, such as stability, solubility, melting point, bulk density, flow properties,
bioavailability, etc.

Compound 2 has at least one bond with restricted rotation. All tautomers and

rotational isomers are contemplated as being part of the invention.
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Form 1of Conpound 2 was anal yzed as a dry powder for

powder x-ray diffraction ("PXRD') and nodul at ed
woedosormnt i al Scanning Calorinetry ("DSC') anab@BES2005/000447

Prior to analysis, a mcronizer was used to grind and

classify the material. Filtered nitrogen was

i ntroduced through jets spaced at regular intervals

ar@umpoune 2man eXistrin wisotvated)as ndilinas sdiaateerformsy inowding

nycr RIS inSere Pl 8 Sohales tatths, Bifaha@couRall - atcoptable
solveis,| Sehra wikdr! ethahbDRBigMRE Rkb ! %re%@g@%gﬁftdﬁ@ru fated forms for

j ets cause the suspended particles I de an
purpeseseidhisnevenitarher by inpact. Heavi er oversized

' hel.d in th i ndi ) b i f | .
P WS B GrdlRsfe sDetiEatin. fae BIoira 1o Uiets A wise
indicated, thall beiundbAtbed So hBdé tHOIbRing RRaRiHgaut particle
si ze. The C(?I‘I ndi ng gas exits through an outlet at the

t opaient éncledes heat Bengdrathelr anima$ie ni croni zed

« P Lo | ' .. Jhe _batch
r DEhal i clytes hirrs M Gheb o Ralia palmdiena o
("“Bblyrmorph) rrjﬁ?rhsaa nﬁybgallb‘fetaﬁﬁmrcrf @éu&ialﬁﬁé ﬂwte@gb _disﬂigb’mdim another
croni zer. The ground materjal was collected in drums
C"yStgﬁ'ﬂ%g‘)W EH’[W@&EP&WW Eh%r.n!ﬁi’é§rﬂmﬂ?-stored in a
r eI QIRSIBHRAN8 R PorgaRld P& E6RRIGAS ?Wdr%r@% (O,

were anal yzed wth™m ni mal " preparation’to preve

f SNitrileh ameprs. aiTbegasdopbepourd eohtaihingya G glonm
iQEu%E,,that particles were ncgt cl unped taogether. No

soF9Eht Veags AN 98P HBROWI G phicAMHh R @ Rnihereiadhe two R

grouésﬁié';qeh'glagsiedenttp??ﬁ)(lhoyégwng‘ e éoirm gg\%%é?”@le%%a\% afthe enclosed O
is domplebeaded tntiEN@. PXRD anal ysis was performed using the

Ri.gaku M ni Flex (r) diffractomneter .(manufactured in

roB8iSheTpibdnscEh bidani® rabBOLAT SR IAN BOd vaPgEHCrowP: (6=0)
attachbd fo fvélafkyPgitd, axi s configuration and a radiation

source of copper (Ka). The pol ynorph sanpl e was

s ubptipieat’i meposaaressentialnocssbstaneet usedpanaatiluent or W give
form éﬁéﬁg&gteﬁﬁgkg 8ﬁ§h§9ﬁ'g?§’ background scatter aluni num

usi dowel with a m ni nrum of force.

A'Effystivel’ lor Mihesapéutivallp bifagive! ivasedts &6 deScihe 8 coP@sdund or a
position accuracy. The sanpl e was exposed to anbi ent

composHignt¢idhe Prpsend ifb\@n{@nraﬁ%ié@ I anegonism ot thrempin eeceptors and
thus PRddidbfig the desired therapeutic, ameliorative, inhibitory or preventative effect,
"Effective amount" or "therapeutically effective amount" is meant to describe an amount
of compound or a composition of the present invention effective in antagonism of
thrombin receptors and thus producing the desired therapeutic, ameliorative, inhibitory

or preventative effect.

Sample Preparation

Form 1 of Compound 2 was analyzed as a dry powder for powder x-ray
diffraction ("PXRD") and modulated Differential Scanning Calorimetry ("DSC")
analyses. Prior to analysis, a micronizer was used to grind and classify the material.
Filtered nitrogen was introduced through jets spaced at regular intervals around the
periphery of the grinding chamber. During operation, a high-speed vortex is generated,



("rpm') to reduce preferred orientations of the
crystals. The data were eval uated usi ng JADE(r)
wQatosere2pr ocessi ng software version 5.0 from RET/ER2005/600447
Data Inc. ("MDI"). The software automatically does a
final filtering, fits a background, and neasures the
area and hei ght of each peak. The x-ray pattern was
and tHe maeeread vwastihjested iméo o mrt@anearzim pezamrayalpyaallab&rpeg velocity

aradiefts Rgal 1 BIRw oG susPPdef an e qdalfig B ElAS Bne another
by m;B%&T\;‘ﬁée’y.éﬁdmsu?Q@ og&ﬁtér@éﬂér@ﬁdldqﬁ e GEAIngeFeaibyastntrifugal

orm1 o ound 2 was subj ected to PXRD
force.amhé yaiesof foe®¥RD tbagrladmg/\g%s easskea ae thegnain factors that control

1o oS ool oSG AL oh BBt o et of e

cham§9r BR8Pl tInforbRized preanersit2®intolthe adrueastnambag h&he batch
ata were plotted with detector countsn}) lized

was r?lhear?zed a’t&(l fead watesf 18P gsa)s RAIMINSI] hE @@‘@” rg@aq{essure of
ocat i

50 psigt G A g\cg rﬁ%@rﬂ%é%ﬁ@é?ﬁfﬁﬁ ﬁé{%‘i %"s q%g%g’%efdgﬁzcﬁgms lined with

doublbhﬁﬂ@etﬁ%@ﬁeﬂ%@ié?arﬁi ﬁoﬁéﬁhmm‘ngetated afexrystal | i ne

ph Form 1of d 2. TABLE
PE@Y Wkﬁ‘ﬁs‘“mfwﬁlﬁ?‘?ﬁ P ;?é%%‘aﬁaa zgég(vgpzﬁgrtr)@ﬁrﬁ pﬁparatlon to

preveﬁ aéx tdrin Bardges? 6THE safhples R@rd gty ribb@d td tnsttetRabarticles
were not clumped together. No solvents, drying or other preparation steps were used
for these analyses. The PXRD and DSC data can each uniquely identify the single
form.

Powder X-Ray Diffraction

The PXRD analysis was performed using the Rigaku MiniFlex® diffractometer
(manufactured in 1999). The instrument uses a variable divergence slit with a 6/2 6
scan axis configuration and a radiation source of copper (Ka). The polymorph sample
was supplied in powder form and subsequently placed onto a face of a Si-coated low
background scatter aluminum plate using a hand held dowel with a minimum of force.
A crystalline silicon standard was used to check peak position accuracy. The sample
was exposed to ambient conditions while being rotated at 54 revolutions per minute
("rpom") to reduce preferred orientations of the crystals. The data were evaluated using
JADE?® pattern processing software version 5.0 from Materials Data inc. ("MD1"). The
software automatically does a final filtering, fits a background, and measures the area
and height of each peak. The x-ray pattern was filtered with a nine-point Savitzky-
Golay parabolic filter, but otherwise it is essentially a raw pattern without a background
correction or a K-o2 pe.ak removal.

Using the methods and equipment described above, Form 1 of Compound 2 was
subjected to PXRD analysis. A PXRD pattern was generated and is displayed in FIG.
1. The intensity of the peaks (y-axis is in counts per second) is plotted versus the 26

angle (x-axis is in degrees 26). In addition, the data were plotted with detector counts



21.58 22.38 23.06 23.70 24.36 25.06 25.89 26.68 28.20
29.74 30.78 32.16 34.06 34.66 36.12 37.30 Starting
wowdaok/otdees PXRD peak | ocations of the Form lcr yRBCEHUS1008000447
structure of Conpound 2 as displayed in Table 1, the
nost characteristic peak |ocations can be sel ected and
ouped by relative intensity to conveniently
normalilzgdo tive holleationdinys par siepevessusitiai2@ ahgiem Redielosations (on the

a se of uni IS | ayed_in Tabl e
26 X-QX'SQH%S'S{%@“@R}Q?%? PIHES ol diDiayegn RGbIA Toflhe locations o
these@ﬂﬁ@lﬂé’a@s W%t%g?gtgﬁﬁﬁdé @rﬁsféﬁlﬁé;@?l iy E’f ﬁgzdggfp%gwpound 2.
Iocatlons Mor e preferably, t he crystalllne structure
of Form lof Conpound 2 may be identified by the Peak
Location Group No. 2, consisting of the 4
characteristic PXRD peak | ocations of Goup No. 1 and
an additional 4 peak locations. Still nore preferably,
the Form 1 crystalline structure of Conpound 2 may be
identified by the Peak Location G oup No.3, consisting
of the 8 characteristic PXRD peak | ocations of G oup
No. 2 and an



addi tional 4 peak l|ocations. TABLE 2 Characteristic

PXRD Peak Locations for Form 1 of Conpound 2 Peak Peak
wahowanrmes Locati on Group No. (degrees 2Q 1 11PCI/LS2045/000447

19.2 21.0 2 9.9 11.2 16.4 19.2 21.0 22.1 23.7 26.7 3

9.9 11.2 12.6 14.5 16.4 19.2 21.0 22.1

TABLE 1

PXRD Peak Positions for Form 1 of Compound 2

26 (°)
9.90
11.24
11.77
12.64
13.96
14.48
15.68
16.44
17.97
19.22
19.52
21.04
21.58
22.38
23.06
23.70
24.36
25.06
25.89
26.68
28.20
29.74
30.78
32.16
34.06
34.66
36.12
37.30

Starting with the PXRD peak locations of the Form 1 crystalline structure of
Compound 2 as displayed in Table 1, the most characteristic peak locations can be
selected and grouped by relative intensity to conveniently distinguish this crystalline
structure from others. Such a selection of unique peaks is displayed in Table 2. Thus,
the crystalline structure of Form 1 of Compound 2 may be identified by the Peak
Location Group No. 1, consisting of 4 characteristic PXRD peak locations. More
preferably, the crystalline structure of Form 1 of Compound 2 may be identified by the
Peak Location Group No. 2, consisting of the 4 characteristic PXRD peak locations of
Group No. 1 and an additional 4 peak locations. Still more preferably, the Form 1

crystalline structure of Compound 2 may be identified by the Peak Location Group No.



23.7 26.7 28.2 30.8 Form 2 of Conpound 2 was al so
subject to PXRD analysis. The Form 2 crystals were
wayslewezed froma slurry of the bisulfate saPCT/U82005/000447
acetone at roomtenperature. The Form 2 crystals were
not mcronized. The crystal sanple preparation,
anal yti cal equi pnent and anal ytical techni ques used to
3, commsistingzef thee8 charactristio @XRD peaklecaionsf Gupdie. 2 and an
..otherwise similar to those applied to Form 1, as
add't‘8@§'c4 PERK 124580BS. The PXRD profile of the Form 2
material is displayed in FaBLR2 The PXRD peak
| ocations of the Form2 crystalline structure of
ConpoGhdratterisiicd XBDafeak Lacatigsisdos Fornchabap Mgk g2

t he PXRD peak I-eeag—eaW’ Tables 1 and 3
supports the concl| uﬁagn t hat land 2 are distinct
crystal line pol ynbP$MONf t hkOBRYAN fate salt of
Conpound 2. TABLEQUPXI® PdarRg®esi29)ons for Form 2 of

Conpound 2 2QAngl e () 5.36 10.2211®.72 12.92 13. 38
15.02 16.67 19.16 19.72 21.14 2179

19.2
21.0
2 9.9
11.2
16.4
19.2
21.0
22.1
23.7
26.7
3 9.9
11.2
12.6
14.5
16.4
19.2
21.0
22.1
23.7
26.7
28.2
30.8

Form 2 of Compound 2 was also subject to PXRD analysis. The Form 2 crystals

were synthesized from a slurry of the bisuifate salt in acetone at room temperature.



23.06 24.89 26.60 27.02 28.24 29.67 30.70 33.92 34.71
Those skilled in the art will recognize that the
wore@soreeent s of the PXRD peak | ocations for aPQi/vusIw0s/000447
crystalline formof the same conmpound will vary within
a margin of error. In U S. Application No. 10/449, 650,
t he maxi mnum sanpl e-to-sanple 2-sigma val ue anong all
The ﬁeﬂnamyatalsomerajmtn'giownizédt dhe csymﬁl mrpplqmeaa‘rafron analytical

eauitfEpT i Aralica teeiates uBed & andived e Eivsfaling structure of Form 2
weretcﬁﬁ@ﬁhgé‘ SmifRb Hisskd Qpélnﬁj ﬂonlsérrn‘i‘ Heas 8e§@nt§éﬂ b5&Ve. L PREPXRD

data were wthin i ndustry standards, but
profila & élae Hormy2 materiajis displayedtin€ Gt at & hef PXH@ peak logatiens of the

Formt Agrsiilife SHIS BPLRORIGRE 7 bt lisbBEeH T 13pid Y Al§itarison of
the W'Ué@atmm@nsmma?w irPTalSies qrarezi 3@PpPbrigthd cBnclusion that

ees 2 ied to the data. A standardi zed
F0m7§a?r9ﬂ@ %ﬁ@pﬂiﬂﬁlﬁt @W&t@lbm pglysmorphe of e bisulfaie salhef Compound 2.
anal ytic instrunent and h|.|gé§%/ eci se calibration of
that instrunent may increa % repeatability to

about +/ - 0.BXREgPeals Pa&hionkdssFofh X efrGermpelindeanni ng
Calorinmetrv The DSC i nstrunment used to test the
pol ynor ph sanple was a TAlnstrunents (r) nodel 2920

(manufactured in ) i pped with a
refrigerated cooli ell / sanple
chanber was purged with 4On‘T> in of ultra-high purity

nitrogen gas. The i nstrunmeniOg&s calibrated with hi gh
purity indium The accuracyl®2t he neasured sanple
tenperature with this nethotR.B8 within about +/ - 1C,
and the 13.38

15.02

16.67

19.16

19.72

2114

21.79

23.06

24.89

26.60

27.02

28.24

29.67

30.70

33.92

34.71

Those skilled in the art will recognize that the measurements of the PXRD peak
locations for a given crystalline form of the same compound will vary within a margin of
error. In U.S. Application No. 10/449,650, the maximum sample-to-sample 2-sigma
value among all peék locations using consistent sample preparation techniques and a
limited number of analytic instruments was found to be 0.4. The calibration techniques
applied to the instruments to collect these data were within industry standards, but not
necessarily as rigorous as the state of the art. Given the facts that sample preparation

techniques may vary and other analytic instruments may be used to measure peak



heat of fusion can be neasured within a relative error
of about +/- 5% The sanple was placed into a standard
wa@bkwagiomees DSC pan with a |lid contai ning two pi PCHOB®S5/000447
to allow for pressure release. About 2 ng of sanple
powder was placed into the bottom of the pan and
lightly tapped down to make contact with the pan. The
locatmesmtmax’glrt bicersamgl aboud s+/A2Slegede 126 unay beapplidd to the data. A

standsGdgessaginle provitelioh s pigke. e USAof RismeAma @RANtC otrument

and HigRY tpa@m@e chﬁb.%gep'df mﬁtlﬁsﬁ&}ﬁeﬁgﬁg&@gﬂéﬁég% rrn&%e%té&nty to about

m nut e ore startin
+/-0.Ddagresy 2opless. about 250 0C, with a nodul ation rate
of +/- 1 C every 40 seconds. The heat flow, which was
normal i zed by a sanple weight, was plotted versus the

i rature. The data were reported in
WWD'%%%% ailseleciohis "Wg"). The plot was made with

t AidecD8GC! ihetroinenpesdds topteishthiengolfmunph Sampin deisheTAIrstruments®
peak was eval uated for extrapol ated onset and end

mode?E 8@?94{0@%@% inraf1 )p\eaq@htcam feawpp@d viHya etigesated cooling
systeEgSTHQ dﬁé‘tc?g? gﬁﬂ%‘ilé( ﬁh @%@ Jﬂﬁ@é& lv@hfﬁé n @RIWo]foltra high purity

nitrogdmgas hehe mmmmma canlctxra’rexd with higmpurimﬁhcﬁuﬁﬁ 'ﬁlm@laccuracy of
mel ti ng endot hermi s about 0C.. The Heat

the n{q%gp PRMBISMBEratire yiind)Hme C(d @/\@ltr)m apeut + ? 1° % and the
heat 6P| d?@éér?ﬁe ‘?ﬁeéﬁréd Wﬂ\eé ?él‘ﬁﬁl@e? fﬁbgﬁf" /- ‘?:f%:.':ﬁb%%mple was
can & form ers.

used to distinguls | rom o
placeﬂyntmaestmdafrd BitsninLiat @ssapan With plie pantdining twb gimeoles to allow

o R o SR Bl LB L oo of e

pan avd ligfhtlpﬁgep!éd d6nit® rﬁél@’ b@ntﬁci @mﬁ 'tH@ anSait Feight %)f the sample
Gener a nt hesi s of Conpound reparati o

was rc@m@doaczur@temaﬁcém@mmn@ﬂnphdsmﬁu of a raifligraganT ke instrument

usec 3 &l 2o BRbF ab: v PR uEs P aftameft oflfipfare the
sampléababo @O Abl AR, mﬁﬁlt@'bef&e%tamﬁtbra’b BrRirAd@amic heating
ketone {e.g., acetone), ether {e.g, {etrahydrofuran)

ramp ao @bouk 250 &€, witbreemfodulzgioarratd gn‘ +Edibaneryl40 seqoridsi n

8' ﬁ/e%ttﬂo ?(lzhvvevgtssnorrnmﬁlgerc? b? rla(]lsahrﬁpte Vslélgh’[ was plotted versus the
measured sample temperature. The data were reported in units of watts/gram ("W/g").
The plot was made with the endothermic peaks pointing down. The endothermic melt
peak was evaluated for extrapolated onset and end (outset) temperatures, peak
temperature, and heat of fusion in this analysis.

A DSC profile for Form 1 of Compound 2 is displayed in Figure 3. Figure 3
shows that the onset of melt occurs at about 200.6 °C and the melting endotherm is
about 206.4 °C. The Heat of Fusion is about 52.3 joules/gram (“J/g"). The combination
of melt temperature and the Heat of Fusion can be used to distinguish this form from
others.

Svnthesis of Bisulfate Salt

The preparation of the bisulfate salt, Compound 2 below, is depicted in Scheme
f, which employs the following abbreviations: Me is methyl; Et is ethyl; F is fluoro.
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necessary) is applied thereto until Conpound 1
di ssolves into solution. The heat applied can vary

wd@ eoogio7ookeat sufficient to raise the solvent PCT/US2005/000447
tenparature to about 40-80 0C) dependi ng on the
concentration of Conmpound 1 in the solvent. After the

solution forns, the application 01{ heat is continued
to maintain t358emekGensral Gyathess of f sulfuric

acid in the sane sol vent is' added slowy. The crystals
could cong oyt of solution during the addijionpf the

sol uti ol @~ u«N\? ggl d. Al ternati Vel ™JeoRpoUuRgogd;
can becco @@ wi tR-Sol V(?_péé in a‘u @$ or
ot her ng<ikoy& ™~ t hout d Hon.y fhey UsesS of

i sopr 8Byl "ak¢ohol , acetone, acetonitrile;
acetate, isopropyl acetate and tetrahydrofly,an_as

eaction solvent to control
nd m nimze and/ or preven
encrustation4of product on the walls. Encrgstation of
product will result in yield |oss and sol vent

eqtrapnment .in t i solated crystallized praoduct .
S JpeiiBeratenerbapRauta &ie Biaroumi AbEamRlit et in anyeraanic
solvehPsaleBicRf fRsrhafe lfy&h cBMEStR] bRAICERA! @8l ethelhadlJethbihol, isopropyl
is preferred that the Conpound 2 solution is seeded
alcohgi)t nitdled ged.| acatouitilepfesigryetgl ethikacaimulsetone (e.gy. acetone),

ether I8 e Pt oMt n RGP, A Cypical synthesi s
GCREEFANA GamERule 1 I8 M inp Sifhaft o ovoRSRARTLE ot o
necesesy pigi dpplied theretabotit Cafpound tiedissoides rto sokdioad Tihe heat
appISE GH R 16-¢ - REG! sullicient b e e-sQueniIgEasA 1o abaut 40-80
°0) SRS i S oPOLrhED, eSO ne solor

formss tihé applicaiioncidwiaiis contirted toeaaintasn the jermperatms. A solution of
agitated for 1 hqur .befqre,cpolingto roo

sulfueaeBi g Samm bR AtSd slphul TheRkstRl sauid gompout of

solutidRhffgWhé RdaRRIH of3fe BollRfonastelufiit Bele - Altémaneély Sebhfbound 1

was dried under vacuum at room tenperature for 1 hour,

can bgrepntaetadayitreswigenisrin gpippensioncrraheb ko, ddtheawid dissslution.
rystal form of ound 2. The yield s about 85%
-?—ﬂ'i‘neéﬁggﬁtisopropyl éfggﬁol, acetone, acetgnitrile, gt%yl acetate, Ei%sop())ropyl
acetate and tetrahydrofuran as solvents in the above described process were each

found to produce the Form 17 crystalline polymorph.

It is also preferred to seed a saturated solution of Compound 2 in reaction
solvent to control the crystallization and minimize and/or prevent encrustation of
product on the walls. Encrustation of product will result in yield loss and solvent
entrapment in the isolated crystallized product substance. The trapped solvent often
cannot be lowered to a preferred level even after prolonged drying. It is preferred that
the Compound 2 solution is seeded with a small amount of crystalline Compound 2
(e.g., about 0.1 % w/w to about 0.2% w/w) to avoid the potential of product
encrustation.
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was then subjected to PXRD and DSC anal yses t hat
resulted in the plots shown in FIGS. 1 and 3,
wo empoeyel y, reflecting the fact that it waspethesios/m0447
1pol ynor ph. Conpound Activity, Pharnmaceutical
Conpositions and Met hods of Use In one enbodi nent, the
i nvention conprises Form lof Conpound 2,
phatypioabayntbesis quopedireiisas follmvsoAboat ﬁgtd)fdaompond 1 was

dissoffR6H A PeRinr acsfibil ARE srliionrwas doltaR P Ebduo minutes
and tMén hebiedo SHARARBALCS AR AN ANG FIHE2TRPin ACUTORUNE was

2 shows activity as a thronbin receptor antagonist,
addedm ihe beatedgeastionimixtura. hGompeandehprasipititead askguring the addition

of sufi AT Sodiepller ARG ISl REE SF Bolopn reisegtion

mixtune dils dgiiatat for 1ICR6@&tbrd 6681RI 8, rosfT erature The precipitated
eurodegeneratlve di seases and cancer. onbi

solid wagdiftersd and xpshestwith abou I mi @bmef@sntaleot% é/et solid was dried
undeggér%}éﬁh grécﬁﬁ mﬁﬁ\@% éég@orqg@ﬂ;’ghgtt@%népgoﬁ f5r5atut 12 hours to
provitlg pboal % g doystell tomrrmtrmaﬂmpoond 2( (B yiekbwab mbsuaaﬁ%rrr The product

o i i AT RISl 4 4 o
FIGsdh W@Sres&é(gc c‘irngrtﬁé et tﬁéﬁ?Wa@ th%qfdz]m;a ? gro{ymorph.

stroke |sc ema, nephritis, .
di sorders of the | ungs and gastrointestinal tract, and

respi ratory tract d| sorders such as reverS| bl e a| rway
'A"ggh.’. iynPh a2k Oompasiionseand Metheds of

F
R Ay
pharmaea@uticabcompositions phereoh eemiethaal foy neetdegy Cuphgowat 2] @idmethods

for A P ILPE RaeRcsuoH Spevante el ol 2 varatyof

dnsor&&@%‘ypﬁﬁton‘i@‘%ﬁ@'&ﬁse%%@s?gﬂgﬁﬁ?ﬁrﬂf 2 owgtﬁctﬂﬂﬁ‘égrasﬂﬁ&ggm receptor

S nmay be conprise rom about 0. 1
antagosist ewhichoanvee usefubil thetireaBmenabf dissabésl associatedswit e

ronRGHE b b3S REls, e SSRACH LS S S e

heartGaiRft! EsrebrH) idthenSiBdsBske Qiéu@'o&ié@eﬂgﬁatfl\% deBbes BRY @ancer.
for oral administration. Exanples of pharmaceutical”

Thromgbinggrapios aptaganists ase alsesknayds asprotenas af;tmatedfreceptor (PAR)

antag}ﬁ@ d%t%’u%ﬁlg g?a%gip eﬁé@iﬁpﬁ(ﬂ%‘ncﬁ%‘c@? Sé%rgpoun Mehber also typically

bind to cannabinoid (CB,) receptors and mry be useful in the treatment of rheumatoid

arthritis, systemic lupus erythematosus, multiple sclerosis, diabetes, osteoporosis, renal
ischemia, cerebral stroke, cerebral ischemia, nephritis, inflammatory disorders of the
lungs and gastrointestinal tract, and respiratory tract disorders such as reversible
airway obstruction, chronic asthma and bronchitis.

Formulations and Dosing

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from about
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Phar macy, 20th Edition, Lippincott WIllianms & WIKins,
Bal timore, MD, (2000). Liquid form preparations
WO p@b0d®230l uti ons, suspensions and enul si ons. PAEUSIV05/000447
exanpl e may be nentioned water or water-propyl ene
gl ycol solutions for parenteral injection or addition
of sweeteners and opacifiers for oral solutions,
0.1 toalxpd 9Si pmsexatrmctive)iegneldmrtin§uitbbtm$mjid‘ carmers agakravwmoirsthe art,

o0 iptody SRR oslifond; stun e et | LAEE Pourprs. paphets and
capsdlé‘@ @éﬁbb%e@lﬁé‘s ol &@s%g?é)ﬂo%b%nuﬁaﬁié%ﬁ QFél%‘amnﬂlsﬂ@YIGﬁr Examples

form which may be in conbination wt
of phaymaaesitically acgeptalle eprudrisandametteds @‘unanlaf@cwfeufﬁrevanous

compERBRE FiFvaRingd nth ABNMARIEH e TR Sl et Badict of

Pharmady, @0 erditish orippincbg \WiRaks & WiRink! BHitithdre! MD, (2000).
preparations for either oral or parenteral

abiquifl rmepreparatonetinelugaislutionsssyspansipnssydiemyisions. As an

cram BRI R Sib EPAS e o B ATRE YRR, St forpgrentera
injectionao satiztitiva ofoswwenétsomd opacifigdsefot bmlfs@tuﬁoo.fs smamm;ons and

|.oti OQ . _(flferosol s and/or O enul si ons a? r}
emulgieRs. , HIGYIq Tery Rfﬁaﬁ?d@ﬂﬁéﬂabélS@H“@P £ HOIFHONS; QT 6&“3”353'

admiriEs&ioPi r type as are conventional in the art for this
pur pose. Preferably, Form lof Conpound 2 is .
aAetascd peapedationd syitabie éfrdnbalbiion niay mbhxdw&téumrtsaand solids in

powd B BFEY B med P o el 9a % Shatmeduiifaly a8ieRiaple carrer.
such Q@%ﬂﬁné@&bﬁipﬁé%oﬁ@@é Qsp? altogmantities of the active
5 conponent, .,_an effective anount to achieve the

dAdsior lallugaﬁim%ohorfwrrd Rreparaiiens bat g intandedOsnipe gaaverted,

shorl oA ol B bTE 3R e PRSPl SRRy

admimstedttrabSycaquitl {6 ihdlledsiutiondd) stBp&dsioh®andremulsions.
aver age body wei ght of 70 kg, the dosage | evel

¢ hBP GPBIROUNHS @ Ay inveptian rskalsatberdevapale tansgoprally. The
trans@%ﬁma&%ﬁﬁ&sgfég §fcr%('ra1 r}gléﬁé@é) ngéfmgrﬁlés r gcktl\ﬂg‘%eg?ﬂzgor m lld/P r
emulsitompand dag bei ihtluded in a transdermal patch of the matrix or reservoir type as
are conventional in the art for this purpose.

Preferably, Form 1 of Compound 2 is administered orally. Preferably, the
pharmaceutical preparation is in a unit dosage form. In such form, the preparation is
subdivided into suitably sized unit doses containing appropriate quantities of the active
component, e.g., an effective amount to achieve the desired purpose.

The daily dose of Form 1 of Compound 2 for treatment of a disease or condition
cited above is about 0.001 to about 100 mg/kg of body weight per day, preferably about
0.001 to about 10 mg/kg. For an average body weight of 70 kg, the dosage level is
therefore from about 0.1 to about 700 mg of drug per day, given in a single dose or 2-4
divided doses.

The amount and frequency of administration of Form 1 of Compound 2 will be
regulated according to the judgment of the attending clinician considering such factors
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regul ated according to the judgnent of the attending
clinician considering such factorsas age, condition
war@ssrwes of the patient as well as severity oPCT/82005/000447
synptons being treated. Further enbodi nents of the
I nvention enconpass the adm nistration of Form lof
Conpound 2 along with at | east one additional .
as agenepa@idioniand size ef thecpatient agave!l asReveriyof tipe aymgtoms being
treate%:dd' tional therapeutically effective agent is one that
ffers in either atom c make up or arrangenent from

Coupbendmbodimengnsithée de'oaférfc@tmpe%sataé AdenihR&atieddf Form 1 of
be used in conbination with the novel conpounds of

Compating 2 glang With at least @ee &dgigmah HierapeuwWef@@avqa ggant. The
Conten%l%ﬁué%cﬁ@%ﬁ Q{'le SEeUH%éI@'E eé,suvs ’ag{g@? ké%% ﬁ@t éﬁfﬁé E'Welther

atomicarhake aptortarrargemetdiarg ewspwnwﬁanerér@b@ﬂrodﬂy gffective agents
cancer, disorders of the |liver, kidney and | ung

that cap| %Bﬁ%\d iny eQrabingdipn Mﬁ?@ﬁﬂ?ﬂi’&‘ CP@\PQP”Qﬁ@éHﬁ% 'an%‘UP@ include
drugiﬁ%@br&f RhdWh %ndqgemrcihé Saatmbal &Hhﬁamh?é}ﬂn YRsHARm, asthma,
oneost asi's, gl onerul onephritrs, roni c alfways
glomeliusareepdyritib) esideponasfsl asEdpatiy andlor ousigaet almmes angiogenesis
condi.ti ons

relateilGisQidens; taniohfieSriaraos be V8T KigasiBng Ring, TheéfahSia, renal cel
carcimsthh Ol alscdss eAG RS rénal ARMBIEhrdnit Fé}féﬂ féiPEﬁérPr'eﬁél Wiscular

therapeut| cally effective agent s which ?/
homeggiasis, sgl@mewlpnewm chranimainvels disgssenblagdeninflasynation,

neurddBHeRbRAING SRFRORS bRbad HEBRSES AR BF injuriss, sagiation fibrosis,

endoimﬁal @ysi@thd:tmn petotibethi alseasdd and wdurels! dsirtherldxdfgiles of
ost eosarconma cells, nuscle cells, cancer cells

theraﬁﬁ'él‘/'Qﬂ"Ygﬁfﬁe&F'V% agests wigh mhay Be admipistereddn ceptbination with
Comp@Hlfly 5 lriiﬂtycgé’?es?satéﬂbé’\’aacg&él fof t 81”5 Is tQWa?(?%Xﬁ%@B Trapy and

agent's can be Use nco fon W
prohfemtrpnunﬁuibltmfs ctfha'm:oothmmﬁol@neiIS)Cdndmmdram_gellst, Imtothasde, kidney cells,

Oste°§ﬁfq°5'te$rsg Shistite Pl datpecsls s il The therapetioally
eﬁecﬁ’\}@é?l Ra% BE cardibVaddlia tgdrugs are useful in

tre ronbosi s-rel at ed di seases i ncl udi ng
t E}atsﬂtbuaswlataagmnsmatmsbe; psea in eoobirationypity tr@rm\mh

cons B3 S g L s R G i
aggrddatioAbastidtpbidscilrb Rk aantiRestbRORS é‘hd/b@éﬁtilc@ragdla'iﬁ aéfdty. Such

ot her cardi ovascul ar di seases, cerebral ischem a,
drugs are useful in treating thrombosis-related diseases including thrombosis,

atherosclerosis, restenosis, hypertension, angina pectoris, arrhythmia, heart failure,
myocardial infarction, glomerulonephritis, thrombotic and thromboembolic stroke,
peripheral vascular diseases, other cardiovascular diseases, cerebral ischemia,
inflammatory disorders and cancer, as well as other disorders in which thrombin and its
receptor play a pathological role. Suitable cardiovascular agents are selected from the
group consisting of thromboxane A2 biosynthesis inhibitors such as aspirin;
thromboxane antagonists such as seratrodast, picotamide and ramatroban; adenosine
diphosphate (ADP) inhibitors such as clopidogrel; cyclooxygenase inhibitors such as
aspirin, meloxicam, rofecoxib and celecoxib; angiotensin antagonists such as valsartan,

telmisartan, candesartran, irbesartran, losartan and eprosartan; endothelin antagonists
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i nflanmmat ory di sorders and cancer, as well as other
di sorders in which thronbin and its receptor play a
w@atokormogs cal role. Suitable cardi ovascul ar ageat/FSEN®000447
selected fromthe group consisting of thronboxane A2
bi osynt hesi s inhibitors such as aspirin; thronboxane
ant agoni sts such as seratrodast, picotam de and
such asrezaossinian; mmspbgdi@@teiam] odhibitare suchRs miltindonesard enoximone;,

angioiérgqqp fazﬁn\(felrfﬁﬁlg%o Xme @@daﬁéﬁgenas {ag?:é%ofp?ﬁ Sens’lllapnl enahpnlat,
spiraﬁﬂ?h@ihﬁﬁﬁl beﬁﬁ&@ﬁmnfeﬁﬁﬁmﬁlﬂ6§ln@|§r|lVﬁhﬁé6Ib§ﬂl hsmoprll moexipril and
artan, candesartran, irbesartran, |osartan and

benazapriisaeutea er@@@@ph@asanmarhltag%w@i 88 @@ndazsatﬂba@@ enadetril;

ot BB LR S L R b oA BRL sucn o

chlorbthitiZdd, diysircaHidrottsiaziap! elbac md%a@baﬂfrbbem&maémcpEhhlahde platelet
S|rar|I, qui napril, perindopril

aggrqgﬁlpﬁawlbltor&s%m aia@lxlmah arq ﬁ@bﬁlbatldem@sa.@P.ihb/'ﬂﬁcﬁntagomsts
b
OSAERAH Upod8iils SPUBRSPLLABTAILENN KD £ oRPound 2 are

thrombiaxeha g bmsynﬂheeriaphlbltnrsangdcleomy@qsrasennhrﬂmtorseamat ADP
suc a chl or ot hi azi hI or t.hi aZ|

anta SEcialy Bre fpddanerindng o Bafies Si agaraand

éﬁggﬁﬁé}g i nhi bitors such as abC| xi mab and
clopi % fibatide; and GP Ilb/llla antagonists. Preferred

t fpéﬁeoerrmocﬂg@entsrombe invensenigingampassvhe ladronistiration of Form 1 of

ComGHIREA b B RO RS et ARy et i

theseEsmp6dintdrits hefRiditeshd] Serdpsutioally kefceavd agahi @ag cdmeay not be
aspirin and cl opi do%rel bi sul fate. Further enbodi nents

comrmnly Heed m/thﬂ V@ﬁ’f cnfr;sfa% samReCdiitian. skpaexamples Framn of

Com erape Iaﬁ a@@g@ﬁf‘k’ 8?&@@\2@%&@%% fA lternatively,

Formt hef Gdnhpbundzﬂ n‘taly&)“eaa@mtmstaidWaleﬁgemth 3 eaggiondsouint a:gent and a
ot be como in the treatnent of the sane

therapeiiisally sifect? a6 asﬁaﬁweéul IPORonEaIMEBPOGHEMEHEP be
2 e PBSLE biBRTA Y8R EHl A §9EBound 2 and one
e Or m

Al'ternativ , ound
or maxd mﬂmrsthermtmbamgeﬁemﬂveaagmmhtbedwmdramomgmﬁveacmﬂn;aonents may

T T —
compeRihi AT isis® Foirmal bPOoﬁfpoEﬁﬂ m d:0d tHOBTHRY 'ﬂﬁ’er&péﬂﬁhéﬂ?%ﬁectlve

or nore other therapeutically effective agents,
agent{soing pihdimeacesiticaly aeegriakiataariecan be admmlstered The

components of the combination can be administered individually or together in any
conventional dosage form such as capsule, tablet, powder, cachet, suspension,
solution, suppository, nasal spray, etc. The dosage of the other therapeutically active
agent(s) can be determined from published material, and may range from 1 to 1000 mg
per dose.

In this specification, the term “one or more additional cardiovascular agents”
means that one to three additional drugs may be administered in combination with
Form 1 of Compound 2; preferably, one additional compound is administered in
combination with Form 7 of Compound 2. The additional cardiovascular agents can be

administered sequentially or simultaneously with reference to Form 1 of Compound 2.
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be co-adm ni stered sinultaneously or sequentially, or

a single pharnmaceutical conposition conprising Form
wdaedos@uypdund 2 and the other therapeutically ed¢T/@s1008/600447

agent(s) in a pharnmaceutically acceptable carrier can

be adm ni stered. The conponents of the conbination can

be adm nistered individually or together in an o

cdhedata efrsusterpicrlivesy aar bersaisfacipiy centrotigs éy one skilled in the

o, g e A B 207
t her apeajtthealchiye asdrediera@s ptdar; can be determined from

publ i shed material, and may rang?e from1l to 1000 rgo
per do$®).thepharmacepiiealyaceepiable exelpiantts) osrarmsr(sios@long as
a s X " . .
AR ST RAPREL P B0N o ROl R0 irecienco
cesfectel; i on with Form lof Compound 2; preferably, one

S BT A SR S o
ok S6rReRfy (GROIIRG pROBBALSLOF B8 SRBIEN Y parier(s);
2. The (Qttbedima-gepentdenidmnditions afdhe lexcipianttd) axcarridr(s);
control| by one skilled in the art, b ni pul ati ng

any onée)gtﬁema%fs'zt%%# tﬁ&ch% Hepregignt; active

i ngr edf®Md pH-dEptRIent CBXitiB8s of the excipient(s) or carrier(s).

phar maceut i cal | y-accept abl e exci pient(s) or )
c Ehareaceyticaljy-aceaptakle exeipigals aheariges sempriae deverirg agents,

prant o SBGI4 dieeih A SRS ELOMERSTEDNGE SRR
surfactadtst bgesimmimaést etlwlteeth?@rra@bhts, tvfﬂc)olsitr;]?agﬁmsd fillers, |ubriz3ar)1ts,
. abilit in roperties) of the excipient(s
gl'dargg’rgrr'gﬁégilﬁ(‘é) &?Q%S@H rgﬁ‘ﬁ% dependent conditi ogs of
o PRy RERIHA REliin @ BgBRN a4 B8 Lol Sctl oy Bl derrbed
Remiogtoti's Pbasnadeutical Srisnoesm'SEdoMack Puklighing Co., 1288-1300

o0 RS b 5B EAC AR, B ot fegvostions o

the inREniibro§BRERIly SBhRRESToR ©98 % ¥BBLE2 %8 fiaklbrinY HyeRks).
surfactants,” preservatives, sweetener agents,

v Conwentignal gyas andfern pigmentd ean alsaritesysed, such as those described
in the Handbook of Pharmaceutical Excipients, by the American Pharmaceutical
Association & the Pharmaceutical Society of Great Britain, 81-90 (1986), which is
incorporated by reference herein. The pharmaceutical compositions of the invention
generally comprise from 0% to about 2% of dye(s) and/or pigment(s).

The pharmaceutical compositions of the invention generally comprise from about
0.1% to about 99.9% of solvent(s). A preferred solvent is water. Preferred co-solvents
comprise ethanol, glycerin, propylene glycol, polyethylene glycol, and the like. The
pharmaceutical compositions of the invention can comprise from 0% to about 50% of
co-solvent(s).

Preferred buffer systems comprise acetic, boric, carbonic, phosphoric, succinic,
malic, tartaric, citric, acetic, benzoic, lactic, glyceric, gluconic, glutaric and glutamic

acids and their sodium, potassium and ammonium salts. Particularly preferred buffers



10

15

20

25

30

glidants, disintegrants, binders and resins.
Conventional flavoring agents can be used, such as

wo bese7@escri bed i n Remi ngton' s Phar maceut i cal PCT/US2005/000447
Sci ences, 18th Ed., Mack Publishing Co., 1288-1300
(1990), which is incorporated by reference herein. The
phar maceuti cal conpositions of the invention generally

are phagphpse, eriancogiiricoant eaetioasids andsalisithgreaehepharmaceutical
comé:ﬁ%iﬁ&ggs bfﬁ%;igg%gtioﬁg%é%%ﬂﬁ bgﬁ@%&érgﬁﬂ QE)O gc? aggutus%iddf buffer(s).

PhRrgteced sufattape coinphss po@bﬂ@lﬁgi‘é‘w dotBitan fat’lty acid esters,
e

Phar maceuti cal Associ ati on har naceuti ca

polyexatiylong mangasky! giharai sucrese gwnoessss andpoalin esters and ethers,

ool 294 s Bt LTSRS AIFL BT T Y 8, T
pharifadeatiediadmdsitidnsyfethe)ineddiodrggricgamnt érprisd frdm 0% to about 2%

armaceutical conpositions of the invention generally
of s M- from about 0.1%to about 99.9% of sol vent (s).

A PrbREd gfis}g%%tﬂféts éo?nﬁ\ﬁéeeﬁher%l;%lggl;&g?f);sg%fft?grgﬁ%r%xybenzoic

conprise glycerin, prop
acid poiphenyiphenel lignzoid acidrehc sedts| thieeof, Tineriqpaeid ramdesdlisctabreof, sorbic

s e 1 1 B o GBS S SRS

acet&Raid AifrafS Hitr6meR)] SenZeMARINOhIPHRS %Wlﬂ)%idinium chioride, methyl
succinic, malic, tartaric, citric, acetic, benzolc,

parapge eing, prgpylq@ralben. g Pactinularly preiersed pressdvativesaredhe salts of

venit 80Py R PuTR s PRl ToBRE BT PI BAGbLS. The
phartreaceatital, cophpdsittorrnef tAe ehvehtiani géheralfy sehpfisé AORE0% to about 2%

The pharnmaceutical conpositions of the invention
of prgapr/ptye($)-conpri se from 0% to about 5% of buffer(s).

PR AR SRS BRI ERR, sorigy manniol

and aspartame s Pariicganpprdeired swastbricrs aré Bue®isersndagatcharin.
et hers, sul fate salts and sodi um potassi um and

al kyl n
Phariagsiitah CATRQSIHRNg gk the 1aveniion aenerghasermedae ifoap 0% to about 5%

of Svyég{g,qéjg ions of the invention generally conprise from
0%to out 2% of surfactant(s). Preferred

priReeieved visessitypagerits eopimisel metiylodlluksee sediam
ar ah benzoi ¢ acid enzoi c

caro B B RE 2o oy RIS RRESRS b 75 8oy A oss, socium
alginad, Riafbomer, povidone, acacia, guar gum, xanthan gum and tragacanth.
Particularly preferred viscosity agents are methylcellulose, carbomer, xanthan gum,
guar gum, povidone, sodium carboxymethylcellulose, and magnesium aluminum
silicate. Pharmaceutical compositions of the invention generally comprise from 0% to
about 5% of viscosity agent(s).

Preferred fillers comprise lactose, mannitol, sorbitol, tribasic calcium phosphate,
diabasic calcium phosphate, compressible sugar, starch, caicium sulfate, dextro and
microcrystalline cellulose. Pharmaceutical compositions of the invention generally
comprise from 0% to about 90% of filler(s).

Preferred lubricants/glidants comprise magnesium stearate, stearic acid and talc.
Pharmaceutical compositions of the invention generally comprise from 0% to 7%,
preferably, from about 1% to about 5%, of lubricant(s)/glidant(s).
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acid and salts thereof, chlorobutanol, benzyl alcohol,

t hi merosal, phenyl nercuric acetate and nitrate,
woRdoson®esol , benzal koni um chl ori de, cetyl pyri BCTYUSIOS/000447

chl oride, nethyl paraben and propyl paraben.

Particularly preferred preservatives are the salts of

bﬁgzoi c acid, cetylpyridiniumchloride, nethyl paraben

a

reierses disiiegrsis comprishstarcbesedival stespolycolatmcrospovidone

j j [ ] I f %d,0 _about ..2%
and ERcafhieBss BaRFR Bha bt ERIRAIDE Cel BReP. e Grprebncar
compositiorseof l@bgnmmrsg@fé“rl I aly B?mgﬁsg ifioph o:mabm 2@Rdpreferably,

t . t r referred sweeteners are

fromg’i&?‘gg%@b%c@%rgfrﬁigipg%rﬁﬁﬂ%ti cal conpositions of

. . . o of

of oSN bl I8 R AR radEea il b o R GMeBse

pregekatihizedatanchogelatinppovidoss riyakgxypropyicelidios@se,

hyor G S Rl BogE, ristutcol g be ar Sabians, Suem As gufose and
sorbAGANAR@ BtHIHEBIRISE rPWHelﬂrticﬁﬁt{Tﬁb%iﬁérw oE{H%f irﬁ{/éﬁﬁ’on generally

viscosity agents are nethylce ose, carbone _
comprge: fiam é@ﬁp alpoait 1gUmpreievaltlyfeomsaiiutirh% to about 10%, of binder(s).

S AR B kol 1€ 5 KU TRER Rt Ay B e hiperurithtne
invergieasomhpourtismordregtd & eMgYebsagbRitin. SAltérharisigOsddivonal agents

ent(s). Preferred fillers conprise |actose,
may ggrﬁﬂp@@feiys%ﬁralmﬁereq 0 HEEeMaba’ pam qitodpkipie dosage form.

di . : _ _ ) °
O RBAR o RREERER oo ISR BB q 1 5o abot
99.9%e(bly Weaight orF’mlumlaac pc&fé:aiily,Wm?@ﬁ iabgw/aﬂ?wgyé%ibhf(g%n}v g fof Compound

[ [ rom 0%t o abou %
2), pief¥REN S BPEHERTada FRLH Pod 1P RIGIRTEE o G9PR ABGUL 20% to about
80% QP BrapHARY SR doeuBE S I &G l(?’h%é@%lflp Form 1 of qmypound 2,

Phar maceut i"cal conpositions o ein on genera
inert,cehepmiaseufically asgeptatieexpipifras abtgrricrs can dzoeithek%olid or liquid.

ok BB AR O A EATEE S, cpats,
cachelsyftl &lipositbAsfOBLHEBR sBld SICHHERS B! dé?ﬁ?n%%%ﬁo@ﬂ?in the art, for

m crocrystal line cellul ose. Pharmaceutica
exampiev8gne YU edrbpnate;, magnesium giaarats, ltgiccengari aral lactose. Tablets,

powo%%%,t&cﬂg%uéngggﬁsﬁég fcgh%%l dsed as solid dosage forms suitable for oral

administration. Examples of pharmaceutically-acceptable excipients or carriers and
methods of manufacture for various compositions may be found in Remington’s
Pharmaceutical Sciences, 18" Ed., Mack Publishing Co. (1990), which is incorporated
in its entirety by reference herein.

Liquid form preparations comprise solutions, suspensions and emulsions.
Common liquid fdrm preparations comprise water and water-propylene glycol solutions
for parenteral injection or addition of sweeteners and opacifiers for oral solutions,
suspensions and emulsions. Liquid form preparations may also comprise solutions for
intranasal administration.

The quantity of Form 1 of Compound 2 in a unit dose of preparation may be
varied or adjusted from about 0.01 mg to about 4,000 mg, preferably, from about 0.02
mg to about 2,000 mg, more preferably, from about 0.03 mg to about 1,000 mg, even
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fromabout 4% to about 15% of disintegrant(s).

Preferred binders conprise acacia, tragacanth,
whyasoxeps opyl cel | ul ose, pregel atini zed st ar chPCT/US2005/000447

gel atin, povidone, hydroxypropyl cellul ose,

hydr oxypr opyl nmet hyl cel | ul ose, nethyl cel | ul ose, sugar

sol utions, such as sucrose and sorbitol, and

more$rBIErasly! ﬂbﬁﬁ&bolﬁmmw A&t mrﬁ@e bhbiaRestasretdigbly, from about
0

invention generally nprise fromO0%to about 12%
0.05 migetoeatatn)ty250f mgnamdtngit%the paiiéilar apglicationi ﬁd@p(cgj

recor@%%ﬁdhgoc?%y (%’ent % r %h o? é)?%ls%'bhﬁsgga{tﬁbg Crrgrta?[‘?]rge'm}’mké%out 0.02

mg té aﬁautez dggaﬁgldh?r i twh) todotedivideldydostddi Emcmﬁivea@anesthe total
e separately adm nistered to a mamual  as

daily do%age imaebe shdded apd mdrrmgteaeﬁa@ eottiang dwBigibei C{ayo%ﬁ required.
Typlqﬁé?,ggﬁr?é g?{at%%ét@cﬁ&;é#@% ’ Wﬂ mé(fj)«#rp\év@%éd%%&é’ré@ﬂom about

1 timé @ g&ﬁtab(oﬁosmmléé péioampmt’hlté}natmew esabtyntirfuca infusion. Such
about, 5% to about 95% nore preferabl from about 20%

admm@trabemcagd% uges ap %@ﬂ'ﬁ@r@?g%ﬁ@gﬁ%}' ca
phar n%ﬁéﬂnﬁtcseé.\%ﬁggé %ééé}ﬁgﬂﬁ%@?cbﬂénl@%ﬁ@fs?embl’&%& in conjunction

ceu epta plents or carriers can
with the erhpeundsof tﬂmeqrrebemunvient&m an dgachaipa epmmtrain@sl sufficient to

conpris owder s, table |bIe ranu
providgEiAicA e i GosiHr GRiReib | e PnarPedisadysogeptable
exc;p‘?é‘r‘?tb @r%@ﬁﬁe@r irCtd] @érﬁc@hﬁngé’wm bBobh@ 194 to abb@lit 99.9% (by weight
exanpl e, magnesi um car bonat e, nesi um st ear at e

or volurhe, p@:t@@bl;am W/ 1ob dhe prrarmn@tesu%lcgbm@pwﬂ@a% péthe igvgntion,

prefefrglgl {r %@ﬂqtﬁgﬁ %ﬁogﬁg%&wg@ﬁg@oﬁé)b@e%ﬂ& Y about 20% to

aboupg@b/grgng@mal | y-acceptabl e excipients or carriers and
met hods of manufacture for varjous conpositions

f ddipen impPRYSMAt GhaPatieat sreeBditicRas MRINKNEESE dpse rﬁ% a Gompound,
compl'fzc%liilc% L e%ﬁ%ﬁ{é}iﬁ@'dﬁh&ve&ﬁgﬁ Whn LG MidisStek ,gf:%gln%toe&

rence herern. Liqul
warrftegarSubissusientiyithe sosagé or freasiensy op adsiinistsatiord or both, may be

reduGE. &3S MIGUBNGT Be SHIIPATBS GRS BVeL 8l BhibefigipToved condition i
retang%% gWIféerf{Sh% %}trﬁgfpg@h eutﬁ&?‘%‘ruéll@\?afsgd RREIRRAES &R, treatment

pensi ons and
shoutdhuéasenRatientgunay,frowever ciequirei iotesmitignt Alesdmeshen adeng-term
baS|§¢’ 8[|Z)Oltl a(r)19 reI:L?rrence of disease symptoms.

Specific dosage and treatment regimens for any particular patient may be varied
and will depend upon a variety of factors, including the activity of the specific compound
employed, the age, body weight, general health status, sex and diet of the patient, the
time of administration, the rate of excretion, the specific drug combination, the severity
and course of the symptoms being treated, the patient’s disposition to the condition
being treated and the judgment of the treating physician. Determination of the proper
dosage regimen for a particular situation is within the skill of the art. The amount and
frequency of the administration of Form 1 of Compound 2, or the pharmaceutical
compositions thereof, may be regulated according to the judgment of the attending
clinician, based on the factors recited above. As a skilled artisan will appreciate, lower

or higher doses than those recited above may be required.
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i ntranasal adm nistration. The quantity of Form lof
Conpound 2 in a unit dose of preparation may be varied
w@erooadjoess ed from about 0.01 ng to about 4, 000PETUS2005/000447
preferably, fromabout 0.02 ng to about 2,000 ng, nore

preferably, fromabout 0.03 ng to about 1,000 ny,
evennore preferably, from about 0.04 ng to about 500

NMrordnstamea! it By 6t fel ohsd thaaghepér @oé&gmvéhs flda@@ti on the
250 ngy, according to the particular applicatio

weighi/pf ibel patmmhaé@ma& dpsage yels @@bﬁ@\f?qrb@b%#&l oY mg/kg and

abo@q%m ﬁésgat I %ray%%\aheﬁ%eq%{]%%%\?%&dgdos es. tfgﬁ:t"(‘)b@mg/kg and

abo&%%@/k@%odyhﬁe”ght pér ¢y, |andindag prafesabhs bﬂatwedaeiibanth mg/kg
adm nistered in portjons during the day asre cﬁ% and

and ahputd0 mg/kgpabbedicwataht Rer eawwstheu@v%ntw %‘@P
compy¥fFdHs §sciidd fiielt B ik ahEGuCIG TIERAOr theltdRmReH of a variety

of biclegidandizesdersf pamoularl!ﬁurﬂnomdnsslsl arid athieo cachiovdssulayexnditions.
as a chronic or acute thera

p
Betwaiesy nacRaartia of (iigepg yreignts. é)!’&gfﬂﬁré?ﬂ%a%rw@ Derysgasfor the heavier
patle%'FDélPé’@%r'tﬁ]n %’Béh‘\@céde@ with the conpounds of the
r'esent 1 nventron~are used at a concentration
Polvmm‘r:blnﬁwm to provide a practical size to dosage

gi%?eglg%rﬁ hitﬁ? cgg;‘fqlfhar yﬁﬁourtpbcl-gqmy L gﬁ&g@ﬁﬁqn% 2 ]is substantially free
of cr@hﬁib‘hl l%pli’{?t'feg (atg;o LE:y QIQ)CQI%LE( genavetshdumg W pn@aratlon of Compound

pref erab of pharmaceutical conpositio

2) ansf ot eiber m&ymcbrohlc cpry%ta&m@kfpynSf Slorb%t@am"%ﬁ/@@ oofacmﬁmca' impurities
for ttieoéﬁfpy%\ég)c%}ﬁ\%ﬁ%@oﬂ gﬁ%&rﬁ@@sr gogﬁ %?‘eaﬁgwg @c&@t@t :\Sgb w/w of

cherfilg@fintp@itiesa prate rioh)) desethdossr eljuat@ abpoieha, w/w of chemlcal
conposition or conbination of t nven
imputtiigsnmere peeferably.dess Ham %rre%#' ﬁ%ﬁb@blt @w@éaﬁ@a@m&ﬁa‘ impurities,

e uthe
and %,QSn gﬁﬁf:%gﬁlglafségg e uncf P aﬁ?; gy/gr;&/vg?é cH@FrhcaI impurities.
The {t/ﬁvml'plﬁtﬁedhm hlntﬂwnfledﬁonn'etd)rmpoumd rdersetoathaemysmal state of
. en the s Q I ted to the d d
s ot s SUATASEE o e B bAoAt By s desorves
hereirfOHvER KnBlWel 18 the @Rfllct RA4TE M sOfficert Pusity & 5 bﬁéﬂa‘é:tenzable by
upon any recurrence of disease synptons. Specif

standasiagealamame@muq@ea desgyibesifzereiy oawgll ba@wndg Iﬂ”a‘ﬁ? Skilled artisan.

Purift eé orms gﬁ%ebc?ysﬁglrmg polymorph Form 1 of Compound 2 are substantially free

of chemical impurities.

Other than as shown in the operating example or as otherwise indicated, all
numbers used in the specification and claims expressing quantities of ingredients,
reaction conditions, and so forth, are understood as being modified in all instances by
the term “about.” The above description is not intended to detail all modifications and
variations of the invention. |t will be appreciated by those skilled in the art that changes
can be made to the embodiments described above without departing from the inventive
concept. Itis understood, therefore, that the invention is not limited to the particular
embodiments described above, but is intended to cover modifications that are within the

spirit and scope of the invention, as defined by the language of the following claims.
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and w || depend upon a variety of factors, including
the activity of the specific conmpound enpl oyed, the

wag®s/obwdy wei ght, general health status, sex POTUS2005/000447

of the patient, the time of adm nistration, the rate
of excretion, the specific drug conbination, the
severity and course of the synptons being treated, the
patient's disposition to the condition being treated
and the judgnment of the treating physician.

WHERtISrOLAMEPNSef the proper dosage reginen for a

1.

particular situation is within the skill of the art.

The 0 adm,nj strati on of Form
Tof* EFStEine A mOfSH RO, CABRBIRL R TuhBoaghs
thereof, pgay be regyl ated according to the judgnment of
the attendfe~gAniwi an, based on the factors recited

above. A a od SPPESan will appreci ate, |ower or
hi gher QBEANRE t hose recited above may be
required. dNdstance, it is often the case that a

proper dosage Ieyﬁl i s based on the weight of the
patient. For gxafiplesodosage | evel s of between about
0.01 ny/ kg anth@&bout 100 ny/ kg of body wei ght per day,
preferably, beflween about 0.5 ng/ kg and about 75 ny/ kg
of body wei gh er day, and nore preferably, between
about 1 ng/ kg andgabout 50 ny/ kg of body wei ght per
day, of thqkj %ﬁﬂéhve conmpound(s), and conpositions
descri bed heré€in, are therapeutically useful for the
tregatnent ..of a variet f. bi ol ogical disorders,
ool BB Pobiak Qheariopuiatiors dming avcattsristic peal
COoppdhid t n [ L fering weights,
a E?gﬁgﬁygggggéwﬁﬁfﬂbggaﬁgggg?gég@ﬁgqﬁéavier pati ent,
all other things being equal. Polynorph Purity
Preferably, the crystalline polynorph Form lof

Cohe engstliing pslyasdrpAtof @dripblime 2 CalipT GR4t exhibits a powder x-
-products generated during the

inpuriries (e.qg., by- _

pr é‘éféi‘%@cﬁﬁn @ﬁgl@ﬂhb@\dﬁg chypragigrisiic pediciocativnaol $B; ¢1.2, 16.4,
cr abli f.or, " ntially, free" of chem cal

[ n%%trzi %{J'gg%?'gr‘ Zg}?earﬂg?%gg}s@ggr&est 'S invention neans

| ess than or equal to about 5% w w of chem cal

inpurities, preferably, | ess than or equal to about 3%

w WSEryetineBelymesei of Cosmpatnde2 of Elaimabtiyat dxbisitstanpowder x-ray
L e ey P A

W16.4f 18.2c0M ©aR2| 112817, 13653, 28.2 and 30.8 degrees 26.

The crystalline polymorph of Compound 2 of Claim 1 that exhibits a powder x-ray

diffraction pattern substantially the same as the powder x-ray diffraction pattern

shown in FIG 1.

A crystaliine polymorph Form 1 of Compound 2 of the formula:
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15

The term "purified" or "in purified fornf for a
conpound refers to the physical state of said conpound

wa@bdaosn7des ng obt ai ned froma purification procCEBEEUSI005/000447

processes described herein or well known to the
skilled artisan, in sufficient purity to be
characterizabl e by standard anal yti cal techni ques
descruped{hereln or well known to the skilled artisan.
m~sfoet he crystalline polynorph Form lof

"as ot herwi se indicated, all nunbers used in

t he spec ‘uaa n and cl ai s expressing quantities of
S8¢ti on conditions, and so forth, are

understo-o as being nodified in all instances by the

term "ab " The above description is not intended to
det ai | nodi fications and variations of the
invention. IR will be appreciated by those skilled in

t he acbmbbmd;_changes can be nmade to the enbodi nents
descri bed above wi thout departing fromthe inventive

CQASESkhibitd aldfftBARAISCARRAING GG Shets patteat stibstantially the same as
invention is not limted to the particul ar enbodi nents

d

e RGeSt cA B RERES SGRIH F1G- 3. ope of
the invention, as defined by the | anguage of the
following clainms. WHAT IS CLAIMED I S: 1. Acrystalline
pol ynor ph For m lof Co ound, 2 of the for

DA PiaCasRPbPIaREANE CRRIBPOUIY 2TeIn ARTHERHE | AePETRY 10 th
havi ng characteristic peak |ocations of 11.2, 16.4,
1%eachont 2 1.0 degrees 2Q 2. The crystalline

pol ynor ph of Conpound 2 of Claiml that exhibits a
powder, xrgy diffraction pattern hgvingHcharkcteristic

peakMpealronsNobo 9. 11.2, 16. 4 $ﬁ . @OOEP. 1,

23.0 $$ degr ees 2@50& The ne pol ynor ph
Onbalndt” 2 of d armt—that™exk! bHtsHa powder x-ray

M
d|¥?ract n pattern having characteri sfji c peak
| ocationslof 9.9, 11.2, 12.6, 14.5, 16~4§-"1fsg, 21.0,
22.1, 23(7,N26.7, 28.2 and 30.8 degre€s, Q 4. The
cryst al | pol ynor ph of Conpound 2 of [Claim 1 that
exhibits powder Xx-ray

F
1 2

comprising:
d) mixing Compound 1 in an organic solvent to form a mixture;
e) heating the mixture to a temperature of about 40-80°C; and

f) adding sulfuric acid to the heated mixture.

The process of Claim 6, wherein the organic solvent is selected from the group

consisting of alcohols, nitriles, esters, ketones, ethers and mixtures thereof.
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diffraction pattern substantially the sanme as the
powder x-ray diffraction pattern shown in FIG1. 5 A

wa@eyswaioks ne pol ynor ph Form 1lof Conmpound 2 of PEEUS2005/000447

10.

11.

12.

13.

14.

15.

formul a: Conpound 2 that exhibits a differentia
scanning calorinetry pattern substantially the sane as
the differential scanning calorinetry pattern shown in
FI The professfofTlaim 75 wihereiprtag drgadic Gofeat ifadetbhRie,
Compound 1 according to the reaction: conprising: d)

m xi ng Conpound 1 in an organic solvent to forma

m xture; e) heating the m xture to a tenperature of

ab - 8Q9¢ ~and .f ), addi sulfuric acid to the | .
nodte T dedR RN o in8Ei b Shiritiddio A= e wipiasetonitie
organi c solvent is selected fromthe group consisting

of alcohols, nitriles, esters, ketones, ethers and

m xtures thereof.8. The process of Claim?7, wherein

t h&he PiReRss &fdtlan b Whersiretheriempdraturg is aheutE®e@ss of

Claim6 wherein the sulfuric acidis in a mxture wth
acetonitrile. 10. The process of Caim6 wherein the
tenperature is about 50 QC. 11. A pharnmaceuti cal

co irtnia@BuBETRH . . .
CORPYBIEbE LSR8t SRSl Por 1 o

ex r . . .
PO BRRhaZ a6 binGio cifm 3, ARl di et ohP iR i or carrer
manmmal in need of such treatnment an effective anount
of the crystalline polynorph Form 1l of Conpound 2 of

' 13. A nethod of treating thronbosis,

daiml. A o C

atg dpeibed of fhikiting darogmria irecempscearppEsiog adamigistering to a mammal
PeR R ) £ Al car di gl

ok S NS4 o 26 g pomoron o
t ht ohfSoepmind ef Ctaim, 1.per i pheral vascul ar di seases,

i nfl ammat ory di sorders, cerebral ischem a or cancer,
conprising admnistering to a mammal in need of such

AR e PGHAID o Dl £ Il yporenson
angina pectoris, arrhythmia, heart failure, myocardial infarction,
glomerulonephritis, thrombotic stroke, thromboembolic stroke, peripheral
vascular diseases, inflammatory disorders, cerebral ischemia or cancer,
comprising administering to a mammal in need of such treatment an effective

amount of the crystalline polymorph Form 1 of Compound 2 of Claim 1.

A method of treating thrombosis, atherosclerosis, restenosis, hypertension,
angina pectoris, arrhythmia, heart failure, myocardial infarction,
glomerulonephritis, thrombotic stroke, thromboembolytic stroke, peripheral
vascular diseases, inflammatory disorders, cerebral ischemia or cancer,
comprising administering to a mammal in need of such treatment an effective
amount of the crystalline polymorph Form 1 of Compound 2 of Claim 1 in
combination with at least one additional cardiovascular agent.

The method of Claim 14 wherein the at least one additional cardiovascular agent

is selected from the group consisting of thromboxane A2 biosynthesis inhibitors,
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14. A nmethod of treating thronbosis, atherosclerosis,
restenosi s, hypertension, angina pectoris, arrhythm a,

wheas7das | ure, nmyocardial infarction, PCT/US2005/000447

16.

17.

18.

gl omerul onephritis, thronmbotic stroke,

t hronboenbol yti c stroke, peripheral vascul ar di seases,

i nfl ammatory di sorders, cerebral ischem a or cancer,

C @R Nibgi 18 GnAsiorisE! Siromdokane antagonists naderesing diphobphate
treatnment an effective anpunt of the crystalline .
panhyikiiprsh cydeexypenase ipvbiarsz apgiotgnginAniagenists, endothelin

C i 1N WM. . L i
S pdbiblbRin cSRErR e iBRorg, neutrgl endopeptidase
whetiibitorst hatiedadutass, dinestivdgand piettlet agdrenadioadihhibitors.

agent is selected fromthe group consisting of

t hr onboxane A2 bi osynthesis inhibitors,GP IIb/llla
a.nl‘rﬂegl‘?!%ﬂ'?cgcﬁot éﬁ‘rir@.' HEONABRIR R PRLSE Sme éﬂéﬁiB@hf‘é’ardiovascular agent
di phosphate i nhibitors, cyclooxygenase i1 nhibitors,
argiaspiinorrclepitagehbisiutiateendot hel i n ant agoni st s,

angi otensi n converting enzyne inhibitors, neutra

endopepti dase inhibitors, anticoagul ants, diuretics,

argl Pehﬁé&#&h SOBERIRthARe gUNRbEN Borm §.of Bempeuhe? oifClaim 1.
Calm15 wherein the at |east one additiona

cardi ovascul ar agent is aspirin or clopidogre

bisulfate. 17. A purified formof the crystalline

) A LA SRR et e rces

product of the process of Caim6.
of Claim 6.



