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the bl ood coagul ation cascade. Thrombin is also a key
mammapiaa pieulitioreafter ity inflammation: diseashencapgnitgbaefe¢tbdysfungtion, or
other ditsr%p%icr)]r{. °Xf%ﬁc§dg?1 plfapcglg{s and blood coagulation are both involved in restoring
hemostasis and in thrombotic diseases, certain components of the coagulation cascade are
primarily responsible for the amplification and acceleration of the processes involved in
platelet aggregation and fibrin deposition which are major events in thrombosis and

hemostasis.

[0004] Clot formation involves the conversion of fibrinogen to fibrin which polymerizes
info a network to restore hemostasis after‘injury. A similar process results in occluded blood
vessels in thrombotic diseases. The conversion of fibrinogen to fibrin is catalyzed by
thrombin, the end product of a series of reactions in the blood coagulation cascade.

Thrombin is also a key player in activating platelets, thereby contributing to thrombosis under
conditions of both arterial and venous blood flow. For these reasons, it has been postulated
that efficient regulation of thrombin can lead to efficient regulation of thrombosis. Several
classes of currently used anticoagulants directly or indirectly affect thrombin (i.e.
unfractionated heparins, low-molecular weight heparins, heparin-like compounds,

pentasaccharide and warfarin). Direct or indirect inhibition of thrombin activity has also
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amount g? ifa%to?f)zaet%gn lch?ombin needs to be inhibited to achieve an anticoagulant effect.
Indirect proof of the hypothesis of superiority of factor Xa as a therapeutic target compared to
thrombin can also be found in clinical trials for the prevention of deep vein thrombosis.
Fondaparinux, an antithrombin III dependent factor Xa inhibitor, was proven to be superior to
enoxaparin (a low molecular weight heparin that inhibits both thrombin and factor Xa) in four
trials of orthopedic surgery (Turpie, et al., Archives Internal Medicine 162(16): 1833-1840,
2002). Therefore, it has been suggested that compounds which selectively inhibit factor Xa
may be useful as in vitro diagnostic agents, or for therapeutic administration in certain

thrombotic disorders, see e.g., WO 94/13693.
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[0009] Further work in developing selective inhibitors of factor Xa has led to the surprising

discovery that certain salts of this compound exhibit better thermal and hydrolytic stability
than the free-base compounds themselves or other salts, with the maleate salt having the best

stability observed.



[0008] Additional reported factor Xa inhibitors
i ncl ude those having a structure conprising a
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and 6,835,739 B2). U S. Patent No. 6,376,515 B2

[0010] din snd @nbelimenpdeiifivantibadd direckd tb AabcomprisiagpeuMPound

P i?gntified in Exanple 206, which is also disclosed in

ormulgls  patent No. 6, 835, 739 B2 as Exanpl e 206 and herein
identified as a conpound of Fornula | -. The conpound
of Formula | is representeg by Qtructure: | [0009]
Further work in deygl opi ng sgﬂéEZF;e i nhi bitors of
factor Xa has led'to sumpri$ing di scovery that
certain salts of thiskgohpound exhibit better thermal
and hydrolytic stability tfian the free-base conpounds
t hensel ves or other saltgZwAh the nal eate salt
havi ng the best stability ob ed, AUMVARY OF THE
I NVENTI ON [ 0010] In one enbod £, the invention is
directed to a salt conprising a aanpound Fornmula | : |
and an acid, wherein the acidf€ s&fected fromthe
group consisting of hydrochloric, lactic, maleic,
PRER AXUBACHhreinthO BLAT SolohHCFbR e ol BifiistiAR 6P hiBenloric,
canmphoric; gluconic, phosphic, tartric, citrig,

lactic, melelaplEsnokauaiic prépiomc, snecigicy adipiccascodbid) chmpkoree, gluconic,

1,5-disulfonic, gentisi¢ and benzenesul fqnic, [Q011].
phosphic, sy sy RSB RBON e SOt n 1Y A0 G BN e Sl e,
gentisid 4RI K¥hO4RsEIRIIH. st 1 ng of hydrochloric, lactic, maleic,

phenoxyacetic, propionic, succinic, adipic, ascorbic,

camphord ¢ | yconi ¢ hosphi tartri citric,. and
(o011 3R ARefetiod dnpedtieh thycis srlbethE frop b gfquipponsisting of
hydroclg6HodhdtRNaleid) ?héﬁ‘dx‘?aéeﬁcﬁﬁbﬁ'@hﬁg sddciie, bBpid hsdbBbic, camphoric,
consisting of hydrochloric, |actic, maleic,
gluconigRhosRBig.daE Cithe Addnsthaneswliori¢icci nic. | n one
enbodi ment, the salt is the maleate salt or the
[0012] prinphethateefeatd embbdintene, tind svighisaekedtet] fatm tHegrom @aksRting of

al.t of, the | ; . - .
hydrocl?lonc, lactic, maleic, phenoxyacetic, propionic, and succinic. In one embodiment, the

salt is the maleate salt or the propionate salt. It is contemplated that the maleate salt of the
compound of Formula I could be formed by protenating one or more nitrogen atoms of the
compound of Formula I. In one embodiment, the amidino nitrogen (=NH) of Formula I is

protenated (=NH,") to form the salt.

[0013] In one preferred embodiment, the maleate salt of the compound of Formula I is

represented by Formula II:
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differential scanning calorimetry pattern shown in Figure 2. This crystalline polymorph of
the salt of Formula II provides for a reproducible form of this compound suitable for clinical

studies.

[0015] In a further embodiment, the present invention provides a pharmaceutical
composition for preventing or treating a condition in a mammal characterized by undesired
thrombosis comprising a pharmaceutically acceptable carrier and a therapeutically effective
amount of a salt comprising the compound of Formula I, the maleate salt of the compound of
Formula I, the salt of Formula II, or the salt of Formula II having a crystalline polymorph
form. In another embodiment, the pharmaceutical composition is in tablet form. In yet
another embodiment, the pharmaceutical composition is ‘in capsule form. In still another

embodiment, the pharmaceutical composition is in lozenge form. In other embodiments, the
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or a salt thereof under conditions to form the compound of Formula I.




conpound of Forrmula | conprising contacting Li N(CH3)2
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'[0024] Figures 2A and 2B provide the differential scanning calorimetry (DSC) and

thermal gravimetric analysis (TGA) data, respectively, of the maleate salt of Formula II.

[0025] Figure 3 provides the gravimetric water sorption (GVS) data of the maleate salt of

Formula II.

[0026] Figure 4 provides two views of a molecule of the maleate salt of Formula II from
the crystal structure data showing the numbering scheme employed. Anisotropic atomic
displacement ellipsoids for the non-hydrogen atoms are shown at the 50% probability level.
Hydrogen atoms are displayed with an arbitrarily small radius. .

DETAILED DESCRIPTION OF THE INVENTION
[0027] As discussed in U.S. Patent No. 6,376,515 B2, a compound of Formula I is a potent
factor Xa inhibitor. However, the compound of Formula I did not exhibit optimum solubility

or crystallinity. The preparation of the acetate salt of the compound of Formula I was found
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For nul a
thermaf a’ﬁﬁit}gf id &Ebl@h{, %g:il%cf_l?ﬁi% Lﬂ}h Sample ?I@ ﬁ@}gtl%tqtga Angleate,
phenoxya;@te;;e,qqyaplanate),rsuodmattél@di}ﬁ&I aﬁd%)rl?a@é Jlca@bhé g, gﬁe&%@ ﬁ%\ggphate

d rystalimty.
tartrate m{ratﬁblgggg%ga ,Z%gjqurt]% {gr)ﬁ:gfaa\t/e:ﬁggh%géplé ;r,ﬁrcbs@plum;atel, ggntlsate and

benzen&Ssulynas, Ngl y and unexpect edl vy, |_t was found t hat
o ncertﬂ{:\ian salts show good cryst allinity and thermal and

[0028] E%FE’ ll)é%l Eag 68 e Sﬁgptgfngnu Eleer%byfé\égged{%f@t gr)}(rgcgplnlty, thermal
and hychrokync @laailﬁy aﬁdelﬁit? aThe nﬁ%a&astaﬁ of’ %ﬁﬁﬁlg 3t @f th& ?fgg{’lﬁ R efition is

conat e, hate, tartrate, citrate,
useful fgﬁﬁ)ﬁﬁ@@@iengp%l@ffeg{r@l theeaplbasisainenenmalss- di suI phonat e,

genti sate and benzene sul fonate. [0028] In particular,

L DeeBnitioineat e salt of Formula Il exhibits excellent
crystallinity, thermal and hydrolytic stability and
leate salt of Formula Il of the present

[0029] pnv éﬁg‘? B%Qﬁ’s Hﬁgm | P gRonph refers A9 therpry walling fhemi af@dsubstance
that is didtiheNResiafothBr é@é’fﬂlﬁh@ forln btﬁ‘?ﬁdrt g#lﬁerkésjﬁl% ergg %ﬁémvg][ tugrrfl}l e

herein, the term "polynorp Rk eaﬁz)t oL
onso) { 25818 eapg}on oGRS Bk sk Chgy obisorder n

subject, fsoa:h‘radeama{nﬁfbiﬁﬂilclﬁmﬁ term"treatment” or "treating"
means any treatment of a disease or disorder in a

t o BRI R ekt B ok gl St nica

symptomaustltngevdiep clinical synptons not to devel op;
hibiting the disease or disorder, that is, arresting

) 1b§mgr}]a% @pq:q;@ of Hisoxdlets éhas psrerrestinig Ctrlsuppreaﬁngherrlbmimjment of

gql% ld,eving the disease or disorder that is,
dmlcalcaus:[?{rﬁlé t edrregressn on of clinical synptons.

. rellevmg the disease or disorder that is, causing the regression of clinical symptoms.
[0031]  As used herein, the term “preventing” refers to the prophylactic treatment of a
patient in need thereof. The prophylactic treatment can be accomplished by providing an
appropriate dose of a therapeutic agent to a subject at risk of suffering from an ailment,

thereby substantially averting onset of the ailment.

[0032] It will be understood by those skilled in the art that in human medicine, it is not
always possible to distinguish between “preventing” and “suppressing” since the ultimate
inductive event or events may be unknown, latent, or the patient is not ascertained until well
after the occurrence of the event or events. Therefore, as used herein the term “prophylaxis”
is intended as an element of “treatment” to encompass both “preventing” and “suppressing”

as defined herein. The term “protection,” as used herein, is meant to include “prophylaxis.”



[0031] As used herein, the term"preventing” refers to
the prophylactic treatnent of a patient in need

wo b@resds17 The prophyl actic treatnment can be  PCT/US2006/043635
acconpl i shed by providing an appropri ate dose of a

100331 1 1R AR CbtRRIYF PG PalvePtitag aonbef tis
inventidf tyﬁ)nﬁll}? bR ad @ﬂ%aé&h@&l'cbm@@sﬁiﬁﬁ eh&li9 aefib¥nt BRERCt

in the art  that in human nedicine, it is not
treatmeml, sfdefingd beieht, avhen adininistengd e h Wy ek Acedmsuetntrpaigent. The

therape%ﬂ:%]éyl Eﬁ? {vleensg%{a%%t WﬁLY]ao%Qtelg]ﬁ%g?nlétr}%P%ﬁttﬁe @ge%? &r@/ &is a\§§ c%ndition
being trédéd, AsCREIRI ARIChgd OF tHe stBjebt, &fets%f/eritb ®f dfeCdiierawamdﬁlfont the
event or events, Therefore, as us? rein the ter
particulatogineynd shesen, the dotingergimenstods el %%43 fingpg of ?fgla%%rﬁ{l@n the
mannerg? ]g@tﬂﬁﬁ) ﬁgﬁ 2B} l{fl‘ 1kgr29}’§f\%1@ﬁ’ ca@ﬂ@det&‘ﬂﬁﬁé@éﬁﬂl y B of
ereln. term "protect Ion, " as _use ereln
onhmuyﬂgﬂmaﬁhaﬂo |nclude "prophyl axi s." [0033] The term
, "therapeutically effective anount” refers to that
[0034] a@%éd B’efrel‘ﬁ #RldrnP¥cohbiton® R¥ES L 9 BisedLRtAAfdr ¥vhich the
del'i vered as a pharmaceuti cal conposition, that is
compousd$, fsalty, eompositiersfand tmethedstofshe presest nwenticngarp beiagsed against.
when adm ni stered to a subject in need of such
[0035] t A@alseE®Rdrein] R téETEPEUSnGA ! iefeaf foewhily ®lovduakeh frdnh b subject,
vary de endlng upon the subject and di sease condition
or any fiastings efreedipcludme Rlaser ssA.age of the subject, the
severity of the disease condition, the partlcular
II. PolypmupHicadeasgunds he dosi ng reginen to be followed,
tining of admi nistration, the manner of adm nistration

00361 23 i S SO st
One of Elﬁfl% the ahhﬁﬂr a%?@cw@@ﬂﬁt 61!h@1nsalt§ 6f @ FrdeDase 6 Epmse BirahBo

whi ch the coq&gun s, salts, conpositions and
useful mherwa@nbfnvpmteorp snothensalin £amobe BreBarB@ URBE nsganic and organic

B e

hydrocl@bic, l4ciet maRsc, pherbixg)ﬁ&tlbmbpidmgsmbmmmdq»lc amortm: dainphorlc
PolynDrphlc conpounds [ 0036] e di nent
gluconi rihepphiefastic, £1Ee meté%trﬁavhf%r}lﬁggmﬁ Yn‘iﬁ’é‘ﬁn‘%PP
dlsulf01luc, o8 Q{n%ﬁ&*z'ehes'u ltlIBeI bile é’ihﬂ)(%duﬁ@ﬁ’tr ﬁl%'lﬁ'a{l@at& E‘ﬁi oﬁtd?fﬁl'iﬂa II
G153 of ase For nu are also useful in
is represdmechersesent i nvention. These ot her salts can be
prepared using inorgani c and organic



acids which provide the requisite thermal and

hydrol ytic stability, such as, but not limted to,
why@rosdshioric, |actic, maleic, phenoxyacetic, PCT/US2006/043635

propi oni ¢, succinic, adipic, ascorbic, canphoric,

gl uconi ¢ phosphic, tartric, citr+c, nethanesulfonic,

fumaric,) glycolic, Jap Lene- 1,5- disulfonic,
gentisi¢ gn‘:(dO benzerjesuljfonic. I n one enbodi nent, the
mal eat e | saf a Is repriesented as: ||

[0037] The sal f the present invention, such as the
salt of [Formul a”l| NHcan adopt sevedral different
crystalline forns o~ability of [a single conmpound to

adopt one of many cr | line ferns is Aexnmed
pol yrmor phi sm A crystad taeNPolHy mdr §19Cof aCg@Pien
conpound is chemcally idgntical tjo any other
crystal |ine pol ynor ph 85Ct hatl; congound in cont ai ni ng
t he same-atons bonded to one another in the sane way,
but differs in its crystal fornms. The different
crystalline fornms of the same conpound can have an
i npact one or nore physi cal properties, such as
[0037] St Thé kilis\of tRObredeint irk¥nti ' ' '
) : fl ow Wﬁ'r oper}feiq%as, bi pavté\({}?g‘%%}ﬁrhgtt%éﬁocf.%%g?gﬁ%%tax()pt several
differenpgrygtedingernesa il iserbdlitsiof e simglezaeanioynd headopt bysoBhbiseystalline

: 1 iffractio attern), their therml
s SRS 5, LG S BRI e S Bt
identica$ tf anlyi dthdr\erysedliine Jdlgmrphadt tﬁdtfcﬁi&lﬁﬁﬁﬁd)iﬁ cBﬁfahﬁﬁQtHe%gjne atoms

resented as charasteristic peaks + 0.2 degrees
bonded fg0neofigs Fphe sme Hey setitgis Roitseystal forms The ditferent

talligh t gl = iff tion pattern shown .
sl Gt M B I e
such as piabjlity sol2kilign dncting poidt, bhikk deatiey, RO Rbp&tied] i availdifty, etc.

in Figure 3 or conbinations of two of these

[0038] c Pallygﬁ]lﬁfs icah b %h&fﬁctaﬁiieldﬁfy at%é}'rf‘ ggs&hﬂ{e%ﬁg@%efgte—fa%/ diffi&tion

S inthe art w p ate t
pattern) fheiy therpalpropertigse(as deterihed by MYCGard T@AR, sedbslity Usdiibality, etc.

' r nt .invention. 111, Pharnmaceutj cal
The X-rh PR R R0 0 BT ioEe sharviecath PELS Tbhieres Bn Ot
polymorphf fiesaR df Forv@a 1l i Rh&adteRgd S He MQfayRii §MERbH B%}]e?ﬁ shown in
reating . a sub) ect suffering froma condition, erein

Figures a'ﬁémééﬁd Fheiw 11§34 Hate shovan iy Bigutey 2dratdAB, @dd the water sorption
data shoW/if ﬁ%ﬁé § or dMLRRACIRGENE oF ﬁ1|eaec %@%%%ﬁb?sﬂércag[ﬁf tggeﬁe' y

pres | nVent1 on are Comprise
charactezistomsp tCQuislof skiflrin itier arandll appirbistapiet bitepblymorphs of the salt of

Formula II are also useful in the present invention.

III.  Pharmaceutical compositions

[0039] The pharmaceutical compositions of the present invention can be used for
preventing or treating a subject suffering from a condition, wherein the condition is
characterized by undesired thrombosis. The pharmaceutical compositions of the present
invention are comprised of a pharmaceutically acceptable carrier and a therapeutically
acceptable amount of a salt comprising the compound of Formula I, the maleate salt of the
compound of Formula I, the salt of Formula II, or the salt of Formula II having a crystalline

polymorph form.
10



accept abl e anpbunt of a salt conprising the conpound of
Formula I, the naleate salt of the conpound of Formnula

wo 2007i08658ml t of Fornula 11, or the salt of Forpai/as1006/043635
havi ng a cryst al line polynorph formA.

Phar L C | e carriers [0040] D agnostic
é’gpl F?gﬁg}é]r?g otféétllﬁ ag§%‘@8fafrﬁ?§ invention wll
typically utilize formul ations such as solutions or
[0040] s lBi]agmmsitio Iapphc[aﬁﬁﬂsl(}f thersaltsef thbsiaganiontwitl ftypitalyndilize c
£ 1oj[lsord Pe salts of this invention may be utilized
OrmuiFHPns SREHIS OFWIES SUPHSIMEY| et s, capsul es, | ozenges or
elixirs for oral adm nistration, suppositories,
[0041] s tlaithe masagemenbofthrombstis plmmsdenmﬁle(salts of] thxstlu\kflnﬁon may be
ncor

witze RSB ik o8 Wikt BolS: ningeD b PGl el Mrfimistarion,

suppos{tdnidy, Statile)soNRITHBLI RBpEHdiAInG 6f Fjectdle Qﬁnlﬁfbﬁaﬁbﬁ tagifl @b like, or
appropri ate dosages of the conpounds of this inventi on

‘mcorpqrﬁad 1rw> shapse guticles. Spbieatlin aeqd effroptment étypiselly maghmalian
subj ect%{{)aﬂ%g aﬂfnuggtg}e'a @Bfo%hﬁ%\é\%k of fHeX coiﬂgg{&cﬁ%tﬁg :1%\}098%19% ’glat

ect ent upohn such ors as

will pr@)ﬁdmwﬁmil ebitdany. Theddsedind nicthseof, adnﬁmgmt;orﬂwﬂlt vary from subject
overaII clinical ndition, _the

conc dicatio
to subigEAARq B icen gt goB APy % Hee Sk el PREm Boing (roaief ol cex,
welghttch@ts Soralbat AR RITR! Qoeed] cl 9a1 %ﬁkﬁfl()lft e g{ ocM”é‘t‘ Glts employed,

hose skilled i'n the madlc arts w gni ze.
the speplﬁomq fagaysch thesasmiss ate dnployrel, prdestbent fattowewhich thaseskibled in

red,,usi ng. conventi onal and known encapsul ation
theme?%%ﬂ%sdﬂgge §8’@ﬁ as that described in Stroud et al,

Patent No. 5,735,105. The capsule is typi caIIy
[0042] hdFap@uJ«eg hestfyl ip thegerawenbinvention dandeirsenareshising deaventipnal and

known g,h ﬁlg{lor?{%ghllrl At Q‘cﬁ lig {Ha‘f hgéghb?cij inl §]c9otudt l?gl UJ. S Pf{ltﬁl’lt No.

naceu sol'utron co I ons contaln

5,735 mﬁp rIthp ba@h&a i o sgcadly aIHﬁfHoaCﬂle of garendllyf ¢ylindiiced lstq)etHaemg a
caps exterjor of the capsul 33 can i ncl.ude

diametgy agéﬁfr‘lkaﬂz Hiicigat wrthatdhe BRATRACSHIR kS0 logtcappREgonyenpkaining
the app?ﬁfrfa?@&%@ _%F Fhe R0 5%81‘1{ HtsG sﬁ@ﬁfé% }I)) ule MA8 ex&libl bfle hbsules

e art wi appreci at e what conposi tions are
can inchmlietpédstieizex[, 0@438) gelatinaohdilifiedstarches hgnas; barvageenpmss gnd mixtures

n the present invention can conprise

thereof; fipg el inds ol it S Snab s it Y iR

di si ntegrants, qol orants, water, talc and other .
[0043] ¢ |Tapddition e thegativeserely tabiess u;eﬁslnn Ithe prasenhinvantion CRigomprise
fillers, Bf’ﬁm:r?,t gon%%@sspo% Jé%ﬁ@,glﬁgﬁga%%, \Alisgrﬁegaral%,r}:%io%ants, water, talc and other
elements recognized by one of skill in the art. The tablets can be homogeneous with a single
layer at the core, or have multiple layers in order to realize preferred release profiles. In some
instances, the tablets of the instant invention may be coated, such as with an enteric coating,

One of skill in the art will appreciate that other excipients are useful in the tablets of the

present invention.

[0044] Lozenges useful in the present invention include an appropriate amount of the active
agent as well as any fillers, binders, disintegrants, solvents, solubilizing agents, sweeteners,
coloring agents and any other ingredients that one of skill in the art would appreciate is

necessary. Lozenges of the present invention are designed to dissolve and release the active

11



| ayer at the core, or have nultiple layers in order to
realize preferred release profiles. In sone instances,
wo b@7sdshet s of the instant invention may be cPEr/@82006/043635

such as with an enteric coating. One of skill in the
sgent Sy {iRRRLESLRLP AL e GRS &y fapphelilh v

oﬂwrdubummgmﬂmﬂsekumeﬁmhimeppﬁemﬂﬂWmmmﬂent|on i ncl ude an
appropriate anmount of the active agent as well as any

[0045] f iBdr@biBtioRd HERE SaltsHShiR i RIRAN Sre p?e?a%ﬁ%? storage or admlé:ustratlon

sol ubi | i zing agents, sweeteners, oring ag
by mlxmgyh@saitehavum daired lsgredaf pwite voth myiblogiaally laecwtable carriers,

t f resent
excipeff s & ST uig R e ace] Lopmansiifondos gt pigat
formulaidnls v 82e7iblO ParfieR toadtiumits for t@apsaué Bsddre WRE IRRWnSRthe

One of skill in the art will appreciate that other

pharmageyticakfigld nandrrsel desaribed; S q;namlplf: tmEerpmécem Pharmepgutionl.
0 ntion.are
Sciencq VAT PRORIMACL SR Gebin B Liveh Shil Byt G Rn 8 o e

re01plen;ta bt thh dvsaggs mdi(&mlcélﬁfhtldﬁg eeplo9td, pud iidciudsl Hulfffers such as

ogi cal | ceptahl e carriers,  excipients,
Phosphgiﬂaﬂrfﬁﬁe %@Fgatf‘e%%d Otﬁ%frfggﬁ"é? o Sﬂ%?ﬂi"‘t?é‘é&“ﬁ Y68 eapseerbic acid, low
I
rolecd 1R300 SR RS ELEL R85 BSRAIHRE, v, s

as serumradlyvminngaldtin, oh anmn@obtdmls Hydecb;ﬂluhcaprdyme]s sdelsay i bed,

AT N TGN, 0 TR S

monosdtBhR1ded| disadtirides) tad othek @arbbl%/d’r@céé ﬁbﬁlﬂh’% &Ilufo@@ or its
dosages and concentrations enpl o i ncl ude
derlvatwe%fggx@sq@ gamnase Qiisspings delating ﬁ&QUéS sugbas EDT Avrsdgotairshols

such as%ﬂ@ﬂbfoxas%kﬂ ol a(!o{lﬁterl‘aﬂg él%ﬁ g?&gﬁms#&or omao?ﬁ\’c? sru%factants such as

ow ITD gcul ar wel ess than a

TweenMaiodite o} pplgpthiyltasglgesin as pol yar gi ni ne, proteins,
such as serum al bum n, gelatin, or inmunoglobulins,

[0046] NYSUsQBN i GlaRBhY SBAS s RS uﬁehewd {VBRNES Ry tﬂégggeaﬁc

am no aci ds such as glycine, glutamc acid,
administritidn noist be sfenlien Sterilion [ssramh]yaaccoiaphs}ﬂd b3 cﬁtﬂnamndhmugh stdrile

membr g S D R S A £ e S, dcpgulaions
typical BGANS sf#6dinASoRlAd foHE JF aﬁér?&ﬁl%& s%qaﬁtbnasmg@mf fk

or sorbitol, counterions such as sodium and
preparagign efithis isvantian ttma&lywﬂrbeéostwamérandﬁllumm p@fanably from 5t09

o BN BRSOl PSB! BT3RS
excipients, carriers, or stabilizers will result in the formation of cyclic polypeptide salts.
While the preferred route of administration is by injection, other methods of administration
are also anticipated such as intravenously (bolus and/or infusion), subcutaneously,
intramuscularly, colonically, rectally, nasally or intraperitoneally, employing a variety of
dosage forms such as suppositories, implanted pellets or small cylinders, aerosols, oral
dosage formulations (such as tablets, capsules and lozenges) and topical formulations such as
ointments, drops and dermal patches. The sterile of this invention are desirably iﬁcorporated
into shaped articles such as implants which may employ inert materials such as biodegradable
polymers or synthetic silicones, for example, Silastic, silicone rubber or other polymers

commercially available.
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adm ni stration nust be sterile. Sterility is readily
acconplished by filtration through sterile nenbranes

W@ eh/0ss510. 2 nmicron nenbranes, or by ot her conRENUSINED43635
nmet hods. Formul ations typically will be stored in

hiilized formor as._an aqueous soluyfion. The pH of ..
[0047] ¢ HGE Sl 58 RisrEmBoR MBS bere B e i olpopotagdelivery
systems! bﬁkl&%@ E‘m§11 aﬂi@arﬂéuar TBigled 'la{%g@ ﬁﬁmrﬂelfaf 988idled fhdmalfithnieIRE
preferably from7 to 8. be understood that use
‘ veSICIesoilprspmas candfe fotraed ﬁpmgﬂovamgtse&fdlmdse medh aschplesterad, stesrylamine
h ?5 zers W lI'l result in the formation of cyclic
orp 03‘%@ n&% salts. Wile the preferred route of

dm nistration is by injection, ofher nethods
[0048] adihe lstof At Brvoien By alsahe Aeliysaecly dgese a%antlbodles antibody

fragmeﬂt@?{‘mr}g& érﬁl%!n > o B {a?eﬁilg%& ?es, t%%iﬁglfx ﬁi&esglrﬂﬁ{dlecules

arruscu on| ca ctally, nas

are coupled.r Tpesalts Oﬁﬂﬁd inyentenmha)}yals[gbacmqnﬂedewgth sxiitadbtesmjyméns ass
such as suppos i es, r smal |

targetabla SIE GaR 1S, ROFBEODEIET:£4R PGS o P oF RS RREe (et as

copolyréé%ﬁ?ﬁydr Eﬁsm@ﬁgcﬂy%ﬁli&?ﬁéno%%l}tlﬁfﬁfcﬁéflethyl -aspartamide-

ch as ol ntnen ro1ps and
phenol, papcllye&lyleiﬁemﬂ@st-mlylyemofsubﬁhutlded W‘l/ﬂ‘;ir]PEi gt YA residiies FWWOTC

ncor rated.into ed art
salts OfW'?I 1EY1 %eﬁupl%g%? 7 bt bé? ﬁﬁa@f% %gegr adabl e
achwvn%%dfﬁ%ﬂéd EHIea%é/ Bf et oz ickartiple @)‘é)lylzf@lb aebdamﬂlyglycohc acid,

| astic i cone rubber or other
copolymexsmﬁp@iykmwarai/mlyglmcéw[a@mpylmﬁélog&ﬁ?@laafon@h%olyhydroxy

butyric Fl(ltl Yo kel{}lé)gﬁ @cﬁ? %tlsgggfyﬁgﬁfgﬁfpg :%otlf@ Wl%s and Cross

linked dt%&iphi;ﬁxshw bk eopMymanmlf lhyalrogdm Bb]@rmewmldmﬂhnpdrmneblb aplymer

vesi cles. Liposones c be formed fr ma varie f
matrices mgy s fo foimedHintgshaps) s 8%6}1011 %Stvég‘fe% FHtHAUPE; prdstfcses and the
: phosphati dyl cholines. [0048] The salts of this
like. ! P :

i nvention may al so be delivered by the use of

nti bodi es, anti body fragnents, growth factors,

or non@8M8or ot her targeting noieties, to which the

salt nol ecules are coupled. The salts of this
[0049] | I’["y?[Hall? MabBEBY0. 8k S000M g &F d Rhle dr infitthresufishladodfathisahyemtios is

t carriers. Sych polyners can incl ude

compmp)@ue@ \Wl‘(%lyq églsgégdgrlwﬁﬁ@ﬁ@rpt% el B@ITGTeFXCIplent, inder,
preservgt?Yey Et\égfh%&y afeh ?{ﬁ%x AT ge ; éﬁ%ceé}ﬁ&pﬁharmaceutlcal practice.

roxye aspafrtam
The ambﬁhtycﬁtabﬁ{/ﬁmgmﬂledeﬂﬂhbsﬂ opsipositisobstsichuthetia suitable dosage in the
pal m oyI rresi dues. Furthernore, salts of the

‘fangellil%éﬁé aﬁ%‘; be coupled to a class of biodegradable
pol yrrers useful in )
[0050] It is contemplated that a typical dosage will range from about 0.001 mg/kg to about

1000 mg/kg, preferably from about 0.01 mg/kg to about 100 mg/kg, and more preferably
from about 0.10 mg/kg to about 20 mg/kg. The compounds of this invention may be

administered once or several times daily and other dosage regimens may also be useful.
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achieving controlled rel ease of a drug, for exanple
pol yl actic acid, polygly colic acid, copolyners of
w@odoylosasti ¢ and pol ygl ycolic acid, polyepsi| onPCT/US2006/043635

caprol act one, pol yhydroxy butyric acid,

IV a@%ﬁgﬁghoesters, pol yacet al s, pol ydi hydr opyr ans,

" pol'ycyanoacryl ates and cross |inked or anphipathic

bl ock copol ynmers of hydrogels. Polynmers and
gem p@reeaiting andl tyextingndit¢ase esnditiypndehdracieided by andesired
shapeﬁ artjcles, such as val ves, stents, tubing,
prost HEEOMDOSIS t he |ike. B. Dosing [0049] Typically,
about 0.5 to 500 ng of a salt or mxture of salts of

[0051] t hit sal o€ tHel REsehBinoATRAWAH BE ubid fr BreRbMfi o UrAa6AS h ¥ondition
accept abl e vehicle, carrier, excipient, binder,

in a magieal ehgraeterieed bt wnsiesiredethronalyasis tyl asmgnistering o the neamiels
Vi Lcal tdce. The .anmoynt of

a1 TR S8R e BBl o
the congpoiuhd bf Bogingdafehd mlﬁc{’fGF ohg’agﬁl,idﬂdi s@l&bﬁﬁmin&ldl@ Htlrﬂﬂvﬁ@_d? (lzrystalline

0050] It is conte ted that a typical, dosage w )
Polymogﬂhg%%lr salsoin 5 e cifhis RIpE O EhEANTUNLHOD Wity phgrmaceutically

f . K A 1% kq,
wecp BRI e el L g ol B,
thrombagsj$. kBropiiplectinimgom eatsan havdsubstantial ehefits forya gagient at risk of an
' and ot he

almen s S RS o R S S LB 8l B S Shysical cot,
as well B§ ﬂié&ﬁﬁeicﬂl;ﬁoﬁéiﬁirytsﬁﬁiﬁgé Remtve RRSEpORIMIEA trefithent of a patient. For
characterized by undesired thronbosi's [0051] The salt

patientsovherp gheppandiion is notedetdacted susficitrslyadsl té prevpntensett thagalo of the
. N C ition.in a.mamml .char.acterized. b
present HERHOR Bt PR kR & BB HE Ay acgontabl

excipiehfies apstihé caldityoref f ecti ve ampbunt of a salt of the
conmpound of Forrmula I, the naleate salt of the

[0052] gg{ﬁté‘ﬂg&?‘érrgﬁ s ﬁ%sﬁﬁésen{ itgﬁ@eﬁ?dntar@ Elﬂé{i&’c{t%eﬁlbi};lnt%erig %biﬁty to

For mu aving a crystalline po
inhibit thoombusHoenstiin witl acvepeblesditcBionhdassiahlaneasares oficoagulation

A R N Ty T T S —
associafeld aFifCthef udSAhilY extiBiRb kGt O§BIRAS | CondRi AR BYAASGEHEd by

_treatnent can have substantial benefits for a patient
undesirgd thrpmghosi§ wamld include those involving the arterial and venous vasculature.

[0053] With respect to the coronary arterial vasculature, abnormal thrombus formation
characterizes the rupture of an established atherosclerotic plaque which is the major cause of
acute myocardial infarction and unstable angina, as well as also characterizing the occlusive
coronary thrombus formation resulting from either thrombolytic therapy or percutaneous

transluminal coronary angioplasty (PTCA).

[0054] With respect to the venous vasculature, abnormal thrombus formation characterizes
the condition observed in patients undergoing major surgery in the lower extremities or the
abdominal area who often suffer from thrombus formation in the venous vasculature resulting
in reduced blood flow to the affected extremity and a predisposition to pulmonary embolism.
Abnormal thrombus formation further characterizes disseminated intravascular coagulopathy

commonly occurs within both vascular systems during septic shock, certain viral infections
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ai l ment, through decreased nedical treatnents and
their associated nental and physical costs, as well as

Wo b@7d56s¢Tt nonetary savings from avoi di ng pr oPCNYEI06/043635
treatnment of a patient. For patients where the

condi t t det d suff
and cancpy 6GEMIILORYBEIS Herega P OO HEDPPE LFPER RSN PGS ¥
systemic %‘é aélﬁzﬁ%ne\bﬁlgﬁ hsﬁf‘csoﬂleché’ E‘orr{i 11608k RGhicatnMol thrombi occurring

nmaceutica e excipients to treat the
througho@ﬂthd Irﬁlbﬂwasc[uwﬁﬁalleaﬁh@ tprvaﬂmpraad osgantfailak. t he present
i nvention are characterized by their ability to

[0055] iTHé shitd oﬁfthggm@&ﬁ iR ABh. SR thd asceptakl Be@héent, areon

cl assi ca asures of coagul ation paraneters,
behevedpxb he este@mlsfoapudvmtmgellrélleaﬁmwlﬂﬁloneﬁli@m&@é@ﬁ‘i Bpradesised| s

Ieed |on
thrombo%ﬁ,l sugh %g( n‘gn%rﬁ % cﬁ‘fﬁﬁ%fc:]aﬁ% ﬁ%d&écﬂalct I{Egdﬁ);roﬂﬁ?f
syndrom@ hﬁdl@cﬁﬁg?fﬂyé@ﬁdiay infe6e, Ihﬁ@talblh mgﬁbm,sreﬁamtonyl axhgmacb@dislve
hose invol ving the arterjal and vengus vascul at

coronary DOBISWEHTING @p@ahroe@om@ beraBhar gL oS angiop RSt (o) the
tratmenf R Bl B RlofRlod UrRRRME AT TRARR BBIAE AIORES

ure o fosclerotic plaque
stroke, tMdiboti¢ Stréleor I’(Bi,hﬂlbﬂtﬂ&flﬁmmﬁttzaks;t(e) thy t,rcdmﬂng«pf any thrombotic
infarction_and unstabl e

syndrom@w&fﬂa‘émé 1 1o TSy aiem e me ke Py s PP R 8tig S putmonary
embolus’ & r g%ﬂhére%%fah&ﬁlsfyr &t ﬁiets@ﬁfngtdfhﬂﬁ*gﬁﬁﬁdyl ﬁngé‘@ loRfyiuma,

ut aneous translum nal cor onary angi o ast
(d) the t(eEEﬁ@ﬁ) of @rgmgummthy n@étpbmg dissgminated, éﬁ@mf%swﬁé E‘eﬂg&{fﬁ%

(1nclud11&g)‘51i18 iS¢ 18% OE%@Q“E\% e{r?ﬁgﬁﬁgb %\%g&é'bﬁl%gna{rﬁ? trauma or

mahgnaﬁé{;’ Qﬁlrwhétﬁbrtaﬁﬁcia@é/mm ¥iulteat danesilae ot het),ahnlmrhamal area

who often suffer fromthronbus f th
fnomboe g puar: dSTnEPAE s obh@mﬁ%ﬂ%&iﬁ%ﬁ s e with

i e T el
with extedtdfRedat ciradatich @e mrxahdhelysm ntardivpisloainary bxpa@prcﬂmr hy

MR ISR TR IR AR AR W

assoc1at8&’ Qi AR i%h'ﬁe gh&a‘%&aé 8r StAeY 1ﬁtr§x€a@§1ﬂﬂﬂ3c§altlwferﬁfatlon intra-
oagul ati on act or system c coagéﬁlt ation which

aortic bail&&ulmmp, norbharyfstentrat ¢asdiadvalve) and () dagse vedvediyighibe fitting
ccu t hroughout the mcrovascul ature leading to
of prostijgt ?8 d organ failure. [0055] The salts of thg

present invention, selected and used as djscl d
[0056] hevceddingly, @ rethod:ios drepgngconsdion m@df‘“ﬁ?’@l/é%fa?‘% izl by

undesiréd MO co‘fr?p'}ge§ L ARt Ra3qh Hd AeHnAY  HREGRUAGLY effective

amount of a salt of this invention. Disease states that are contemplated to be treatable using

the salts of the present invention include, but are not limited to, acute coronary syndrome,
myocardial infarction, unstable angina, refractory angina, occlusive coronary thrombus
occurring post-thrombolytic therapy or post-coronary angioplasty, a thrombotically mediated
cerebrovascular syndrome, embolic stroke, thrombotic stroke, transient ischemic attacks,
venous thrombosis, deep venous thrombosis, pulmonary embolus, coagulopathy,
disseminated intravascular coagulation, thrombotic thrombocytopenic purpura,
thromboanglitis obliterans, thrombotic disease associated with heparin-induced

thrombocytopenia, thrombotic complications associated with extracorporeal circulation,
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t hronbosis, such as (a) the treatnent of any
thronbotically nedi ated acute coronary syndrone

WO p@bosisny nyocardi al i nfarction, unstabl e angP@EDS2006/043635
refractory angi na, occlusive coronary thronbus

' -t hr ti.c thera Qr_post - cor.onar
thromt3HE B R b DTN PR b RO s B
associatebivih et fiteihe bf prosthetid ddvicey\SHcRi¥el daednasl thgorbiHotation
.Stroke, thronmbotic stroke or transient ischemc
resulting é%}@ iedther thyombodytic therany At PHEUtaRRPUS HRaTwBinatcargmIy one
. V. .
angiopE6pirbtnd Brh o 8168 oS b LI DB AR AR
coaguleypadimt, arvendisioy whercimthitesis sgdid cowpuafption of grepnbyion factge ayd

or trau d) the treatnent, of coagul opat hy. )
system b RaFRG: hichariifis e oA o B Coaus Gepmh occuring
throughdu Beielich@y sk ifatRlIEAdMSE ©f wRIBSréAl tBACKilaFe, Ab16Fhagic stroke,

infection, surgery, pregnancy, trauna or malignancy
renal dighysispblooH exygsngtion. and gadiacteathgterizatiorgan fail ure or

not), thronbotic thronbocytopenic purpura,

[0057]t hTigiRelRAg skl bAthe kbinpeuahef Fauld T &thetdlCoffos@AREI can also be
associ ated with heparin induced thronmbocytopeni a,

used whepever Baibidon ofdloadfogaplstionisgempradauch anto mewwt F%ag;(c}keattion of

stored Whb b%gc{ 41436 IB%VERH coggﬁlgff&@%oqﬂer(b?olg %icglesgfﬁh)leq gl t%sz}in% or
car di opul nonary bypasS or other oxygenati on procedure,

storagep | Bewephmddrindphibitéry of the greseat mbittitiaf cantireadted tocor contacted

. conpl.i i ons associated with instrunen ion.(.e.
with st Rted BooD EnEs e fabehobinmipe BLihBrar SLforBifing Hlasma
coaguléitﬁfrffﬁ@{@ﬁ dr@ iR /DI QOPisRIEERed A 106 YoaghRRbn BE irﬁ%i@@d?@. g. when

val ve), and ég) those involved withthe fitting o
contactirg e menmalicoaiewith RG] sodertest Gpmdh group wendivihgfafvascular

treati a,condi,tion in a nma | characterized.by, ..
grafis, SRR pSoR PR RCeok i PO s A A B arE ey ption
systemfBMal a therapeutically effective anount of a salt of
this invention. D sease states that are contenpl at ed
t f [
(00581 "B bE A1 17 b 8503k Yl sl PERS EBltpmplated to be
useful fopveteainyryyaathna@nef conypaasrdadmalsnésaitictanomals aimd fazdnl aaimals,
) .angi na, refractory angi na, occlusiye coranar hr omjus
includigg %@mm% rpeets, and &?ﬁﬁqeﬁf{@eﬂoﬁf‘é@a aramabdgau&fl%ﬁ%ﬂ 0gs, and
cats. angioplasty, a thronbotically nedi ated cerebrovascul ar
syndrone, enbolic stroke, thronbotic stroke, transient

i,schen ¢ at.tacks, venous thronbosis, deep venous
t@ron‘%@f@,mﬁﬁl‘%nary enbol us, coagul opat hy,

[0059] Therapeutic liquid formulations generally are placed into a container having a sterile

access port, for example, an intravenous solution bag or vial having a stopper pierceable by

hypodermic injection needle.

[0060] Therapeutically effective dosages may be determined by either in vitro or in vivo
methods. For each particular salt of the present invention, individual determinations may be
made to determine the optimal dosage required. The range of therapeutically effective
dosages will be influenced by the route of administration, the therapeutic objectives and the
condition of the patient. For injection by hypodermic needle, it may be assumed the dosage

is delivered into the body’s fluids. For other routes of administration, the absorption
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di ssem nated i ntravascul ar coagul ati on, thronbotic
t hr onbocyt openi ¢ purpura, thronboangiitis obliterans,

wo boosobest ¢ di sease associ ated with hepari n-i nPCT/E82006/043635
t hronbocyt openi a, thronbotic conplications associ ated

et s HLFERERR0 e PR TP BRERY o vetl knowmin

pharmabh]bgylbmcc«\rdﬁngtgp lif ey bonseaatofor dleatlerapistitotther the tibsage and
% %t{jptr c. devi ces, occl usive coronary thronb

modifygthg drrégtﬁtrtthrgasrrrqtﬁreéﬂ@ Rbtein the @ﬁts@pi theapeicy ﬁ@y‘c The

determﬁ’latl&?n%f:éﬁ&ﬂgg HSsa 5 ?el?/@ Utﬁ‘a @l € %&g@ fdve rl%t:@s%@% ¥chieve the

t hronbus formati e venhous vascu ure,

desireddbsslitewulih bt eddily tietanmstedrbﬁ pne slafied mphé hry., Tapicalhdiapplivations of

wherein the e isr tion of c ul ation
the saltf 8 GPEnSHIE 83IoPehBog Rt Y 1 AOTAE Lo Etie Berbed il the

deSIredfe@feBﬁglagme&gd.l i fe-threatening thronmbi occurring
throughout the m crovascul ature | eading to w despread

t | dialysis
(00611 py93fbel B4 BRI IRk orPh B S ftlR, P | rspeesyand
the 11keTzh16biiiﬂb1%%hﬁl seddaciaf corh etafBreR @ulabn AdndreEifidngs Juchhs t he
salt of Fornmula Il can al so be used whenever

microcfyfaliereelibloss, disigeratinmepeniatlikseornssipieh oF pleinie aei, labrieapts
o 8488 CABRU 180 SEALEAS, 0 P B
agents. t%bn AgosageSomm mgecapiﬁﬂel,sn addigioh &d thra rabovd‘nmbtetlalsst mby dlee

i nhihition ca ed to or contacted with
contain o EFRTIF P AsOU e Ry G i CORETRAPRES GF vatious types
may besddéd’@ac&féﬁngsf olCRMGHI R ST ﬂte%ﬁrgﬁcﬁ%ﬁﬁ’ bﬁiﬂe%sig%%ﬁr Ki@fd

in which it is desired that bl ood coagulation b
compositigrisifpr ikctien gan hmﬁmmcgbttﬂdaa@wndglgttheonmmnalsahbnwdutlcal

practlcela o(’rlj:P(grinp%r gtfs?o Stug}c érﬁ%ggeglgtl@{lhg ﬁaé%{ gv chrg]? S| tul,g ra]tqrefl)lcle such as

an oil o8 afssimtﬁétld)faﬁ§tvhﬁtﬁleﬂtkeadﬂ@ll Slehfed 60MPDE Hpbsotic hsl B ddfred.
systens. [0058]. Besides being useful for human

Buffers; presertrafittes, antioxislanigiand therlikean be éanotraiped pecgrdipg braccepted

phannaUérﬁchi hok.eveterinary treatment of conpanion aninals,
'ani mal s and farm ani mal s, including mammal s,
dent and the like. Mre preferred ani mal s incl ude
rse On&taagtw%ﬁ&reateg. B. Adninistration [0059]

Therapeutic liquid formulations generally are placed
[0062] | MR sAltEOMthe pbRBENtHAMNABN tha§ labibeised in combination with other

therapeutic or diagnostic agents. In certain preferred embodiments, the salts of this invention

may be coadministered along with other compounds typically prescribed for these conditions
according to generally accepted medical practice such as anticoagulant agents, thrombolytic
agents, or other antithrombotics, including platelet aggregation inhibitors, tissue plasminogen
activators, urokinase, prourokinase, streptokinase, heparin, aspirin, or warfarin. The salts of
the present invention may act in a synergistic fashion to prevent reocclusion following a
successful thrombolytic therapy and/or reduce the time to reperfusion. These salts may also
allow for reduced doses of the thrombolytic agents to be used and therefore minimize
potential hemorrhagic side-effects. The salts of this invention can be utilized in vivo,
ordinarily in mammals such as primates, humans, sheep, horses, cattle, pigs, dogs, cats, rats

and mice, or in vitro.
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access port, for exanple, an intravenous sol ution bag
or vial having a stopper pierceable by hypodermc

w0 pjoeosison needl e. [ 0060] Therapeutical |y effertT/vu82006/043635
dosages may be determned by either in vitro or in
Vi Vo thods. For egach particular salt of the present
Pnyentrmpound prepHalen det er mi nat i ons may be made to
deternmine the optimal dosage required. The range of
t her apeut i /b Waledte SaltiofehélCoaGPRENBiOE Fob@ulaf | uenced
by the route of administration, the therapeutic

ectives and the condl tion of t he i ent. [For
[0063] . é@?ll'ﬂBWW fRppauke s bpseryeted S%IRE;? arieusdnerganic pad

organic %g@? glgcl%cﬁn% %llr#[ %?trll%iitédrﬁ) OHED g%yatec‘ &4t hef&{ga&ttﬂ@,r

trationh, sorptioné fICI ncy
propionaies sucbimaien dd1pzittel,mbd>rbatd,e¢amphora$ﬂ gﬂlmongaqthasdmm tartatsy citrate,

e L T

One of 884 1M'a‘i’ty\&lfllrl%cdg‘i’1%Qhﬁfoﬂ%ii Abiak 84 BS heehl t@ﬁnak@ dalts’ RehpriRing the

obtalin the optimal therapeutic effect.
compouwhdtad Fieimuala il dlrat efe @fefuém th@ ereyostdgeentionellids alspgpntemplaggdethat

salts of 5§ PV gIoR Sa P (FI0T B mened b reTs b e dRriBhne "3r
appl i cations of the salts are co nced. at

[0064] !T)érpwiaa%smﬁéghem@m@ hydiplHc abligeof b5 shib g5 gpwn 10 those of
skill in kil{écarrﬁ?r? S&g&%{éd fh@%@ﬁa bfeerﬂo%ftﬁ %ﬂlg dﬁ%ﬂés@éf GfEx 496 dlbelow.

J uvant's orated into

06 30 3BT S SRS e S 0GR e s

are kno%ctb t1Re BkiAEP RS the bAl |be‘€xeﬁ1ﬁhé 4R8N of il ddhduAd bNBormula I
agents i ke corn starch or "al'ginic acid, lubricants

with ons e mcas mokey nqmwaﬂnntspédteadeelrectm@mmiiqigelﬁgé pRlven geiktugsin

t
i LSRG USRS P S VR R i 1 S
evaporaltfonnaﬁétllil’dtﬁ)ﬁ R ERER drylngt WittrEaivelye e cdthpound ofBdratula I may be

saline, or a fatty oil. Oher materials of vari oh
passed pwr@@ 1m9xqbéngpsréﬂné@ forgethe dgsreg saligr RRRiTAl s of fherpeduct may

be con\pegt)éa (53810 lie?[ug]n fthé%?n ?%é%@ﬁfgt edsgécSt erile conpositions

i'njection cording to

[0066] S?ﬂgvefﬂ%{pgg%'l oGO S ERropEd AGORERE (e SRS Srforh
below. Vﬁ%‘ ﬁﬁl@zﬁcé Fﬁlﬂ?ﬁﬁe @6m btlmdoc;f P%rﬁﬁﬁtlh%s' hofedt foy ity 8Xdetb®

eat e, into a osone may be desired.
crystallBuify, dreﬂnalmndswdmtlmdollﬁanmmg antiy. and the |ike can
be incorporated according to accepted

2. Formula I

[0067] The compound of Formula I can be prepared accordiﬁg to any of several different
methodologies, either on a gram scale (< 1 kg) or a kilogram scale (> 1 kg). A gram-scale
method is set forth below in Example 2. Another gram-scale method is set forth in U.S.
Patent No. 6,844,367B1, see Example 266, which is hereby incorborated by reference.

[0068] Alternatively, the compound of Formula I can be prepared on a kilogram scale using
the procedure set forth in Example 2. The formation of the dimethyl amidine of Formula
involves nucleophilic attack on a cyano group by a deprotonated amine, with the

deprotonated amine formed from a secondary amine and an alkyl lithium. As used herein,
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phar maceuti cal practice. C. Conbination therapies

[0062] The salts of the present invention nmay al so be
wa@e@d/osesiTonbi nati on wi th other therapeutic orPCT/US2006/043635

di agnostic agents. In certain preferred enbodi nents,

the salts of this invention e coadnm ni st ered -
the term S 1t WO GAER O YR § SR PR e o g skil in

the art wWill 628 gﬁ%‘ it BRANR PRSI int BarIGORIAL Yiadik&@Rh&R0ds, and
medi c practice such as anticoagul ant aggrnts,

formationtuf dibarhidinecfuactemakty of Foonhler] cambe prapereddwi aceariety of other
i ncluding platel et aggregation inhibitors, tissue
methOdSpI asm nogen activators, urokinase, prourokinase,

strept oki nase, heparin, aspirin, or warfarin, The .
[0069] sAusefubsolvens fprthe methoriof dx preseukiny caféqn asileseribed above is a

synergi sti ¢ .f ' 0 ' . i
s ALy AT DR TS0 8D ALY
dioxane] iext g @fidthislitext-butlih ether, hepthse, any cydlslexahd. ol ddditionethaced
formatian i GFRECWRAERAPEIS SN LR CPAICA L BIRFAGHER DPHALEG oBies
ormatiqoreiy : 101G o _
nucleop%-{l]igiaﬁﬂﬂtﬁ oPinetdilife {c{‘féﬁﬁtthﬁéblﬁﬁdﬁn@ f ihirhild 2 €an Blsd bY Barried out

narily in manmal s such as primates, humans, sheeF,
at tempdraussheloval @ PE, Ope gskid agthe actawi] receanizedhat the gwthods of the

vitro.D. ound. preparation 1. The Ml eate |t of
present YHEN EIRIONPTEALOPL PR Set1oF QOSSO RES oM g e ecton
temperafi@édTul @ | can be converted to salts of various

I norgani c and organic acids including, but not Iimted

1 HCl sal t actat
00701 1 B o o FsRfh B Gon BEPERES SREIRHBHRUTE s present.
inventic@l it GG greatphihap Betoe In s@né iratadeess iterctmpountd sf/Fammla I can be

fumar at e, gelﬁycol ate, naphthal ene- 1,5- di@alqﬁ%%onat e, b
preparedyihyipkla gecakirdhaseinyent QeriBFaRcss: th, eorgpoung;qiFopmula gan be

A A | o/eTel that other acids can be used to
prepme%r&%lygglg{éa?egonprfsg/f)'ng t he conpound of Fornula | that

are eful . in_the present invention., Lt is al
00710 25 R e B S Y 4 e o e componsd of
Formul;{ ggig%f;gi’an‘f@@é{@ {stBfildrQo MO csRukd Ssellontthekilsprantscals, there is an

To assess the thermal and hﬁj)r olytic stability
increasoin théscaseofithe reastion afiroows than 3409%e Moregwer, in pgyerah steps t

nrssf GRS R BN, e B L gns i i

the art VVEFI@@&%H’@V tBatith€Eathpduad of Fermiilepaambe preparded tvireothed dhemical
described above and.
methodologies on both a gram and kilogram scale.

V. Examples

[0072] Unless stated otherwise, the abbreviations used throughout the specification have

the following meanings:

A = Angstrom
A% = total percent area

aq. = aqueous

cm = centimeter
d = doublet

DSC = differential scanning calorimetry
EDTA = ethylenediaminetetraacetic acid
eq. equivalent
EtOH = ethanol
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are known to those skilled in the art. For exanple,

reacti on of the conpound of Fornmula | with one or nore
worRloans@aaui val ents of the desired acid in a soPEENBE2006/043635

solvent mxture in which the salt is insoluble, or in

a solvent I[i wa r,c{mafter whi ch the solvent is

renmoved b apor di sti nor fre ze dryi ng.
Al ternati %Igﬁlé‘é( lh?é%l rrpr)fc())u %nc(?th%ir%ﬁ?lg AOZERDY he passed

over an ion_gxcha resin to formthe desired salt or
one salt fo of Zproduct may be converted to

anot her usi rh tﬁe“éféaf%igeneral process. [0066] The
compound of orTruIC%uthM@Fﬁilrépar ed according to the
procedure séig for kiogremow. The nml eate salt of the
conpound of kMorsukdlivoltsas chosen for its excell ent
crystallinity, #hdéteral and hydrol ytic stability, and
hi gh puri tiyOD2.= Ftiniitbfadetecti®®67] The conpound of
Forrmula | cay be piggpared according to any of several
di fferent nefhadolp@igs, either on a gramscale (< 1
kg) or a ki Rgra”hﬁﬁi% > 1 kg). A gramscal e nethod
is set fort ﬁqlﬂﬂ’l arrpl e 2. Another gramscale
met hod islile for ¢ S. Patent No. 6, 844, 367Bl,
see Exa 66, W}Wf s hereby incorporated by
referenc e 68]“3& Latlvely t he conpound of
Fornmul a | cﬁ’rg be BF H®d on a kil ogram scal e using

t he proced@¥® setMi@#eh in Exanple 2. The formation of
t he di met hymLlarf dimildilisge Formul a | i nvol ves

nucl eophi | immat+ agiillioreter cyano group by a depr ot onat ed
am ne, WMTTBEhe= deptil cnabedl ahérne fornmed froma
secondary anNne=apgma al kyl lithium As used

herei n, t he ggr m " ahdevdolar efers to a hydrocar byl

radi cal ofN]\t[Rom 1nﬁge§n9%{§tp%§5%eprome of skill in

the art wl s €CO t onat ed am ne can
beformsd h dformatlon of the

am di ne f |onaﬁt%l\r§?sf)ﬁg‘i§o % can be prepared by
a vari etyuﬁ_got he"*HEH RPN FEEYSA usef ul sol vent
for the d “of “IARYPPREENht | nvention as descri bed

above is a #¥n- po%‘ir,omﬁbfoti c solvent such as
tetrahydrofuran (THF), diethyl ether,

Exampfy 112 ARG 67 LRt AR Bl KRN Sy SRt e

Gram scalerpaeparation t he deprotonated am ne can be carried at

[0073] t %’r‘g %-rnaeglgerdef‘SO%el ]8\{’\1011]1-‘1% b%%t:om-glc? flash equipped with a condenser, free base
compound of Formula I (25 g; 1 eq.) was charged and 9:1 EtOH/ Water (500 mL) was added
while stirring. The resulting slurry was heated to 70 °C. Maleic acid (12.77 g; 2 eq.) was
added dropwise as a solution (100 mL of 9:1 EtOH/ Water) and after 50 mL had been added,
the solution became noticeably clearer. On complete addition of the maleic acid solution, the
temperature was held at 80 °C for 5 minutes. The vessel was allowed to cool slowly to 45 °C
and 400 mL of MTBE was then added. The solution was stirred for 12 hr. The resulting
precipitate was filtered and dried under vacuum. The salt of Formula II was recovered in

a 45% yield (14.2 g).
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nucl eophilic addition of the amne to formthe
conpound of Fornmula | can also be carried out at

wo esopes@Etur es bel ow 10 0C. One of skill in theP@r/US206/043635
recogni ze that the nmethods of the present invention

d using various other solvents,
Kllogrgﬂlnscgir?tlﬂfeﬁglt éﬁ’rgeactl on tenperatures. [0070] The

[0074] c oﬂm@wﬁd BOForuta I (6K BEwhps agaageeunwtsa m)t IHiOHJI\ggtr/éHétbr

t r er an %
Reactih it 20 E Cho o rbaMl 4445 KBok i parts. wiingapurity
water (PAGR! §9 g‘aﬂs}Wv&la g&d&r ﬁlg'fe%%ac:t:\laﬁ 'ilnl?t%{% wwacﬂ%ggé 1022 °C (19 t0 25

| nst ance he conmp or mu can repar

°C) and mg1;a|tee1 alshay t@@m&tuietfaﬂcﬁ 3%r, t&l&@ﬁ&ﬂsférfed&ﬁﬁhdgh%rpo\mmhﬁ filter
et hod of the present invention for preparing t

‘into a °€8 ner 7L if:@ﬁﬁ?ﬂ%rqacf@h (Reagion s Ehp &epgospumgy anddines were
rinsed foPFaiiRGAHLER: BSGHL &Hl{l&%ﬂ thaﬁ&r( > 1%%&?%‘fl}gatilter The

i ncrease i n the sca e reac lon
filtrate 340 00hcehrated uader vaomse withal matiepm iempemase df Wash @$ycal Bath (to

heat reqi KDL “EnURHEen 10 Wil PPECER S bt TRod, e Reactor B
content HBO sish1ed £F PRI clss! NIVR) WS HNHSRRE Bitht moge %& &S

chem cal  net hodol ogi es on both a gram an ogram

ethanolsftosmatla W wag2anbligs pirdty medter((49 &gsfl@tmﬂe)jwm thargdde Rentter B

and o el R D5 R ER 15911 &7 B olumo
was acmeveue ITh-padcss HYIR ddauRiats: théhmolerib Iofrsﬂh@ﬁolcéaﬁ ol PERhRS 1T
differential scanning calorinetry EDTA =

was 14eﬂi&hﬁ BHEYivets4? K 2 AdarFwacassineghargediaind sbagpntration under

vacuum resumed to obtain a pot volume of ca. 140 L. In-process NMR showed that the mole
ratio ethanol:salt of Formula IT was 5. The temperature of the Reactor B contents were
adjusted to 22 °C (19 to 25 °C) and formation of a slurry was visually confirmed. The
reaction mixture was agitated at 22 °C (19 to 25 °C) for ca. 2 hrs, and then filtered onto a 30”
centrifuge fitted with F-53 filter cloth. The Reactor B pump and lines were rinsed forward to
the 30” centrifuge via polishing filter with two portions of high purity water (ca. 30 Kg each).
The filter cake was sampled for in-process HPLC, which showed that the purity of the
product was 99.1 A%, the largest impurity was 0.26 A%, and therefore recrystallization was
unnecessary. The filter cake (33.1 Kg) was dried under vacuum with a maximum
temperature of warm glycol bath (to heat reactor jacket) of 40 °C. After ca. 30.5 hrs, in-
process LOD analysis indicated a solvent content of 0%. The dry product was discharged
(26.4 Kg) and stored at 2-8 °C. The yield for the final product was slightly higher than
expected at 85% (expected 50-80%).

[0075] The salt of Formula II was characterized using the techniques described in
Example 4. The X-ray diffraction pattern for the salt of Formula II is shown in Figure 1A,
and is characterized by the following approximate peak locations: 4.9, 9.7, 11.8, 13.8, 14.1,
15.2,17.6, 18.5, 19.9, 20.8, 21.6, 22.7, 24.1, 25.0, 26.3, 26.8 degrees 26. A melting pbint of
between 197 and 201 °C was measured using differential scanning calorimetry (DSC, see

pattern in Figure 2A). In addition, a weight loss of 0.62% at 100° C of the salt of Formula II
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hydrolyzed amidine content as measured by HPLC, and the purity was found to be > 99%.
[0076] 'HNMR (DMSO-de): § 3.0 (s, 3H), 3.2 (s, 3H), 3.82 (s, 3H), 7.2 (d,1H,J=9.0
Hz), 7.42 (s, 1H), 7.68 (d, 1H, J = 8.0 Hz), 7.95 — 8.15 (m, 2H), 8.12 (m), 8.18(m, 1H), 8.42
(s, 1H), 9.0 (s, 1H), 11.0 (s, 1H), 11.2 (s, 1H); IR (KBr, cm™): 3300, 1685, 1600, 1515, 1380,
1270, 1200, 1100, 1050, 880, 800, 710.

Example 2: Preparation of the compound of Formula I
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Gram scale preparation

[0077] A slurry of the compound of Formula F (455 g, 1.0 eq.) in THF (4.67 kg, 10.3 parts)
was prepared and adjusted to <10 °C. Lithium dimethyl amide was prepared as follows;
 hexyllithium (2.3 N/hexane, 2.45L, 5.5 eq.) was added to dimethylamine solution

(2N/THF, 2.8 L, 5.5 eq.) maintaining <10 °C. The lithium dimethyl amide solution was
charged into the slurry confaining the compound of Formula F keeping the pot temperature of
<10 °C. The reaction progress was monitored by in-process HPLC which confirmed that the
amount of Formula F was <1.0 A%. A buffer solution of NaHCO; (490 g, 1.1 parts, 5.7 eq.)
and Na;CO; (490 g, 1.1 parts, 4.5 eq.) in deionized water (6.6 kg, 14.51 parts) was prepared,
and above reaction mixture was transferred to this aqueous solution maintaining < 5 °C. The
product precipitated out and the resulting slurry was adjusted to 20 °C over a period of 12 hr.
The solid was filtered, and the resulting wet cake was washed with 3.5 kg (7.7 parts) of
deionized water. The solid was filtered off using a coarse frit glass bench filter, and rinsed
forwarded with cold (0-5 °C) absolute ethanol (628 g, 1.4 parts). The product was dfied

at 30-35 °C. Dry product was obtained in 458 g (73% yield).
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[-5 °C (-8 to -3 °C)] THF (31.4 Kg, 1.0 part). Reactor B contents were adjusted to 22 °C (19

to 25 °C) and agitated for ca. 3 hrs. Slurry formation was visually confirmed, and Reactor B
contents were filtered onto a 30” centrifuge fitted with F-16 filter cloth. The Reactor B pump
and lines were rinsed forward onto the 30” centrifuge fitted with F-16 filter cloth with
drinking water (63 Kg, 2 parts). The wet filter cake (66.5 Kg) was transferred back to
Reactor B and submitted to a slurry wash in drinking water (1005 Kg, 32 parts) at 22 °C (19
to 25) °C for ca. 1 hr. The product was filtered onto the 30” centrifuge (after in-process
cleaning and fitting with F-53 filter cloth), and the Reactor B lines and pump were rinsed
forward with drinking water (63 Kg, 2 parts). The water rinse was sampled for test by TDS,
which was found to be 0.46%. The Reactor B pump, lines and wet filter cake were further
rinsed with cold [0 °C (-3 to 3 °C)] ethanol (44 Kg, 1.39 parts). The wet filter cake was dried
under vacuum with a maximum temperature of water bath (to heat reactor jacket) of 35 °C.
In-process LOD was 0% after ca. 24 hrs of drying, and the product was discharged (24.8 Kg)

in 76.7% yield. HPLC showed 98 % purity, with dechlorinated impurity at 1.14 %.
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washed forward onto the pressure nutsche with two portions of drinking water (62.5 Kg, 2.5

parts each). The filtrate had a pH value of 7. The product (41.8 Kg) was dried under vacuum
with a maximum temperature of water bath (to heat reactor jacket) of 50 °C. After ca. 12 hrs,
in-process LOD analysis indicated a solvent content of 0.72%. The dry product (C) was
discharged (34.4 Kg) with 88.2% yield and 99.1 % purity by HPLC.
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the dichloromethane content was 5%. The reaction mixture was then adjusted to 3 °C (Oto 6

°C), agitated for ca. 1 hr, and the resulting slurry filtered onto a jacketed pressure nutsche
fitted with F-19 filter cloth. The reactor, pump, and lines were rinsed forward with cold [3°C
(0-6 °C)] ethanol (26 Kg, 0.8 parts). The wet filter cake (36.6 Kg) was dried under vacuum at
40-50 °C with a maximum temperature of water bath (to heat reactor jacket) of 50 °C. LOD
analysis after 12.5 hrs indicated solvent content was at 0.1%. The dry product (D) was
discharged (26.4 Kg) in 89.5% yield. HPLC showed 98.4 A% purity, with dechlorinated
impurity at 0.083 %.
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(screen 0.125”) to give 31.8 Kg of product, which was dried under vacuum for another 10.5

hrs. LOD after drying was 1.8%, and the product was discharged (31.5 Kg) in 74.8% yield

(expected 60-90%). HPLC showed 100 % purity.

Example 4: Salt screens

Primary Screen

[0082] To 20 mg of the free base in 3 mL of 10% (aq.) THF mixture was added 1.1 eq. of
the acid in 1 mL ethanol. The mixture was shaken for 2 hours, followed by the addition of 2

26



I n-process LOD was 0% after ca. 24 hrs of drying, and

the product was discharged (24.8 Kg) in 76. 7% yi el d.
woiRwgosdsowed 98 % purity, with dechlorinated i PQIUB1096/043635

at 1.14 % Exanple 3: Preparation of the conmpound of

mL, ot tgﬂ‘lrﬁ] tlﬁitﬂﬂrflgn{t&l)(?lt her 1% ?r?égfo:llﬁgﬁc% pggcﬁ])tatlgn anfl ﬁ}é%(kep for anothen 2 hours.

The sarpplps pigtyzthgn Qltmd,mncylazd thenranbbynediogudgd tﬂe(r:ﬁ)mfyz 5r}@tal‘iﬁuty and

stablht};l ’?h szarg eﬁ(%t?sc} %W%EP é Rdl n I étB%lg Ia%]g)tgﬁgg e

acet an
charged to a 380 L GLMS reactor.

The reactio

n mxture

was adj usted to 22 0C (1'§ab|@125 C and anhydr ous

pyri di ne
i nes wer

0. 9 part s)Hydrochléte reactor cont

a tenpera
(23.3 Kg,

f\ aVY ]

e rinsed forward with ac¢

(300K, chﬂ et)—was—agt

.-.Innl
||\, P

,eton$?lll e

and
22.5 Kg,

PNt s Wef e ad

usted to

tIticgcof 19-22C Pnospn

rous_,_jog(yc'rr‘r

ri de

MaRlE €0) Was ctrarged t

D llle_k IIleT[

s of the

react or

Iﬂleﬂg)&%b&‘: Mg~ PunpP—V H

(D292 29 NM)

+ Al N
T T

C ||a
The n'lé'+

t enper at U
i nes wer
0.5 part

ering

ret ont¥Fil e

g a
punp and
(12.5 Kg,

I |9y Z C zZO uvl
%m&d—tg%rd with a
UCEHRIY e keeping the te

er gture at

(22-28 O

"Adipie reaction m xture

hor makty tur

slurry tg

Ascotbéar sol ution after

the additio

1/3 of tHh

€anlodec At the end of

t he addition

25 0C
ned from a
n of about
, it

becane t U

r¢luconidf t er conpl et e ad

i TTom, th

reacti on

m xture Waogh

lgated ar 25 C (22

'40 U}FA_ IU ]

1
v-wnnl vn'\r\tl

at which
conpl eti ¢

and dri nki

PLCamat-ysi-s—conf

Tl

lc\Anf

(1RRQK{1 6

r
T

1

sl oWy whi
*Furméwr eact ion mxture

and 30 O

hw&ufqmp reaction te

25 pa'r"i"q) wa
nper attre be

was t Ren adj

22 0C (19Glycakise 0C) and agit at ed

for @a. 5 N

exot herm

slhurry- was \

ca. 1 hr,
on

(12-18 ©
s charged

tween 12

usted to
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Thp nr oduct

- (BlFEUERNIG_a axi num t eny

Ketogluwsariq acket) of 50 (

sMaldelix anal ysi s i ndi cat €

hRlagldligor oduct (C) was d
PotbuRkdni@and 99- 1 Yo pur

2-am no- N Stlfurig ©

tr&ns-Cmnamm

+++, crygtDl)lme form, no phase change, good purity; ++, amorphous, some phase change,

moderate to good purity; -+, little or no crystallinity, phase change to less crystalline form,
low purity; -, no precipitation
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F-19
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d a salvent [content of
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Secondary Screen

[0083] A secondary evaluation of several salt forms was carried out using the methods

described below with the results summarized in the Table 5 and Figures 1A, 1B, 2A, 2B
and 3. |
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[0080] To a 780 L Hastelloy reactor, conpound C (33

Kg, 1.0 eq), 5% platinumcarbon (sulfided, 0.33 Kg,
wQ@20105¢5art s) and di chl oronet hane (578 Kg, 17.BCPHE1089/043635

were charged. Agitation was started and reactor

. dj d t 19 to 25 . Th
(r:gghgﬁg%ﬁ%@rc%?@ggﬁqﬁgré'&e&?'t%ﬁsga.( 30 gsi hyZJIr ogeﬁ and
100841 31356 SRR ROl  BAGHSRMSBH DML bepegorion fgosion

autosada‘(‘}cl:)gﬁ MTHeBenery A3 teﬁ?e&ﬁr@&lﬁa&ioﬁ%ta%dgrg&a[ﬁgﬁ@hﬁfiﬁ%}p}es were

until the reaction was conplete
heated a6 ©Btehyfsl0 ‘Chemindstwear?Svad 356 EGed\ sitwwgtepergaht 80 ml/min was

i T T 0 BB TA0S S Y S S v

stated, Sid A14aAiRek WheQuigped i Qﬁsﬂzﬁéﬁealgdséa&hiaulﬁnm pPn.2-0.5
Kg celite conditioned with 20-55 Kg di chl or onet hane)

pr. [ i n " Lkl ilter to renove the
pla e?ﬁlg’%r%‘gfn%@%?.ﬁgﬁﬂé(f{gé&t or and celite bed were
rinsed forward with two portions of dichloronethane
[0085] ( 53k gatagvare asciecoaih] A TrrEmaen? Q300 d Creoatibesiesk with o
. i % . .
Nicke) R R AR ph 12 "Ly AR by g il /min
was mafittiiapdbvdréBe ¥gmple. Typiaaltys)0-2megadfarmelt wasdoaded onto a pre-tared
latinu$Onse tration continued under atnospheric pressure to
PlaMUPALTUEYC| (3 parts vol une). In-process NVR indicated
that the dichl oronet hane content was 39% Et hanol (69
KXRPDAXpRay Ppwirkes Diffeacgiod) agai n and concentration
continued again to ca. 99 L (3 parts vol une).
[0086] | X-Ra9 PeselcNYRfiatibicpdt@ehstitaé colietedi i Siemers Da0E0
content. was 5% The reaction m xture was then adj usted
diffractpgeter usipg Guiopradjation ¢4 kY e méy, &8 goniometerahgomplic divergence

| ki : i ' .
ond s S P Y SR B LRI GE R r e
instrumhte peddfindricB eBecled @sih ASEdifibd Coatirdlund sthndaed ANIST 1BC6).
(0-6 0C)] ethanol (26 Kg, 0.8 parts). The wet filter

[0087] g%@u@fﬁé@uﬁ ulf@er ARserd rc.blg(ﬁtib’rﬁdﬁére &g{pﬁ&gﬂt a‘é‘ﬁglgglt'aﬁeos CeiMehBusing

I mum tenperature wat er reactor
powderj aipeoRimatelHB5 GG oflthibsamat yas geralyt packd@info deavity cut into

porne L SELS BT SR gl TR R

during mgyy%d BR dbtAlOITd data coMebtioife i (HAHS thdtRRHn Tabled below:
0. 083 % Step 3. Synthesis of

N- (5-chl oro-pyri di n-2-yl ?l' - (14- cyano- benzoyl - am no) - 5-
pieg

nmet hoxybenzam de Hydr och e (F
XRPD Method
Angular range 3°-40° 20
Step size 0.02° 26
Count time 6 seconds/step
Divergence slit V20
Anti-scattering slit | V20

[0088] Diffraction data are reported using Cu Koy (A = 1.5406A), after the Ko, component

had been stripped using EVA (evaluation software), the powder patterns were indexed by the
ITO method using WIN-INDEX and the raw lattice constants refined using WIN-METRIC.
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THF (x21), Pyridine(0.4 eq) [0081] To a 780 L
Hastel |l oy reactor, was charged 4-cyanobenzoyl chloride

w@ B)o7036812 Kg, 1.1 eq) and THF (92 Kg, 3.5 parP&l/1US2006/043635
Reactor contents were agitated at 22 0C (19 to 25 O

.0 . di | ved. Th [ ti
st Srvo i XRIE Ry BRI  over 1 ecel ver and ¢ he
100851 3366 hvee E5lepsA amigErokerk TRHAMEGUBCRE) Gbacseihlsy daieped
with arPO&fofd @?ycﬁ?ﬁstgrgs ggyosge 411%8311 Je%lc%hgﬁgg%r%s%ée g%l@@@%lﬁng either

react or and i nes re rinsed forwar
the SHEHKS(@SHE], XD pBogramB 81)d re‘ﬂlnad witheheSHEH Xbuprp grairhas part of the

e SIS A o S0k b 03 s e

were pIabétﬁgé%%efn%a‘l@ Hd WibWed tdrefif@with@ r%gﬂ% 1sgﬁ‘§p15 ?fsg atcélﬂgnt

yel | owcol oréd slurry was agitated
parameyr. ﬁ-bidrmngtqin$attaphe ﬁoadmoaﬂm&ﬂamtedﬁn erdlﬁ’erhncg Fourler

syatted G2 HBRER KT AL A8 Ve s SRt e Rt pprpirs

flltered onto a pressure nutsche fitted with F-19

f i Grasimetrig KapotHSqrpsien 6 V) $iwdies | nes, and wet cake

were rinsed with three portions of et hanol (ca. 15 Kg
[0090] e aklh jamiileeweretruh ioh tadiidem KeA Sarp mibvistureasogetibn aﬁﬁlyﬁtei'@)mmg

and ranséerred back to thﬁ rgacto for sl wash in
CFRSo&) FrfhvsTe ?Ln}pygélzeigvebeatrypgc? i e&(npgstgrg a gorgsloq gsorption
1sother1915\NaslpePforma_J‘§s SliihddbalRF (3 5dah® éﬁ/ﬁlg‘)ﬁ&&né}% V@EF@? SH[l%amples

nut sche and the reactor, punp, |ines
were loaé«?éulwlea@drart typecal wionhhumiglityend rtmmrmee(ﬂa%ﬂw 25:%(:) ]Asll

eGP P 0SBl A b AP e e

at 25°C £MPes RHUARradls dak 01099026 RH Rk Th@sdl'ﬁﬁtfoirﬂtﬂa TEgHoWel
jacket) of 40 C. After 14.5 hrs of drying, LOD was

excellept mgigurapiabidity.ed material was nilled (screen 0.125")
to give 31.8 Kg of product, which was dried under
v Bulubilityor anot her 10.5 hrs. LOD after drying was
1.8% and the product was discharged (31.5 Kg) in

[0091] gﬁl;l?s/ G4 ﬁﬂe%u@&?(&eﬁfsggld?&s%%e%% gahlgf;il(é rr%é:f;ﬂ‘g%rség%nf %Vater? to give
a max1mumzmlaﬂrgommtr¢tmnfofee1%mgénl of Berparent {12 for(raef the 34 The
suspensmn was eqﬁnlﬁgra%g a?QS 1C %oreﬂl hr%llowed by a pH check and filtration through
a glass fibre C 96 well plate. The filtrate was then diluted down 101x. Quantitation was by
HPLC with reference to a standard dissolved in DMSO at approx 0.1 mg/mL. Different
volumes of the standard, diluted and undiluted tests were injected. The solubility was
calculated by integration of the peak area found at the same retention time as the peak
maximum in the standard injection. If there was sufficient solid in the filter plate the XRPD

was normally checked for phase changes, hydrate formation, amorphization, crystallization,

etc.

[0092] Acetate salts provided a solubility of > 10 mg/mL, while the maleate salts provided
a solubility of about 2.05 mg/mL to about 2.27 mg/mL.
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the acid in 1nL ethanol.
hour s,

The m xture was shaken for 2
followed by the addition of 2mot tert-butyl

woreaongseser her in order to induce precipitati onPENTS2006/043635

shaken for another 2 hours.

bRk §

The sanpl es were then
red drled and then anal yzed to judge their
eeE?‘}'%ﬁ%ﬂ"llnlty and stability. The results are

resent ed in Table 1 below and |list the acid tested.
[0093] T&“blse% performed 9sa§umusr(élpi<@rmﬁtrumnpwabe J}H?Macm@@t

Measurgrg% é/m;ei %deaﬁym OUS

mixture§ BEXOYC.t Thd BE&icH msdlalwlas fomid af
reci pitation Secondary_ Screen
values fg

00839

’M‘l%e%‘? aﬂg %X Py{s%fl aﬁ)l]net%l% in me earl’lgfeg’ldt\ga‘ter

hl d@l}jﬂsmdif\kfiﬂy 0. 15 MIKCI. The

A secondary

nethe srethapnokandevaier Mbhres BefPcopRsted &9 Proee- &LY@H& ¥iarfy

o SEATSALESR Oy BEL I s b g e

versiondd Bredicfidreofpia a:itluﬁcwmmmtp SidgoA Cheik a/preiStpn faD8aAE

Ver. 8. Ogsﬁﬁhg%%& ﬁ%?r I saft %@@?ﬁtﬁ&mm une?&fmg:;ener ay

and tenper ature cal i bration standard was indium
Sanpl es were heated at aTlakled of 10 OC / nin between
25 and 350 OC. A nitrogen purge at 30 nL/m n was

”@o‘i’ﬁ[ﬂidiﬂd over | PhelicREV Gasulbed

R 1 and 3 m

DA8dignment

| ACD Braickiderw

56151 al(25 and

Bhdic

I a Tier me
1 Me

Iher nogr avi metr i
ol | ected on a TA
Ni ckel / Al unel a
inute. A nitroge

Fy Seated

- anal ysis (TQ

I nstrument b

nd runni ng at
n nuro

e at 60

A) [ 0085]
DO TGA,
5Can

/[ mn

hveiD Predictethpl e,

TE0A.TY 10-

pACIdic of

rdcastrod a pre-t al
ler Diffraction)

ysi ng CuKa radi af

@0.901 ati num cy

[0086] X- Ray

ion (40 kv, 4

tci bl e.
Powder

erns were collected on a Si enens D5000

D M),

automati c di vergence and recel Vi ng
e secaondary nonochronmator andl a

i on cou’rﬁIéP.redid’i@d 0.57+0.29 Basic
Measured 1.2 Basic

LogP determination

[0094]

This was by potentiometric titration on a Sirius GlpKa instrument using three ratios

of Octanol:ISA water to generate Log P, Log Pion, and Log D values. The data was refined

using Refinement Pro software version 1.0. Predictions of LogP were made using ACD

Ver. 8.08 and Syracuse KNOWWIN Ver. 1.67 software. The data for the maleate salt is

shown in Table 4 below.

30




instrument is performance checked using a certified
Corundum standard (NI ST 1976). [0087] Sanples run
waie@ens@nbi ent conditions were prepared as fl aPCPU81086/043635
speci mens usi ng powder. Approximately 35 ng of the
sanpl e was gently packed into a cavity cut into
pol i shed, zero-backgrou®ablesho) silicon wafer. The
sanmple was rotated in its own plane during analysis.
The detail g of the data coIIectionoge gijven for the
met hod i n Table 2 below—TFable—2106881——Hi ffraction
data are repChduedigiedfod® Kai (Ié931 5406A), after
the Ka 2 componenion trip usi ng EVA
(eval uati or %’B ea%téaﬁfgbhpzmﬂp iigg_t_t_g_r_ps wer e
i ndexed by tM@shﬁé@mﬁPhod using VB.891 NDEX and the raw
| attice constantsrefimedUusing WNEJVETRIC. Si ngl e
Crystal XRD  Nisaspzpd 1i98hsor act i on) %\% ta were
col | ect ed CIM@asﬁféa@g]j—\XS | K SMARF.08CD diff fract onmeter
equi pped wlt Oer-d—Cyosystens—Cryost r eam cool i ng
device. Structures were solved using either the SHELXS
or SHELXD prograns and refined with the SHELXL program
aKapldtisherfwatbe dSemnératiidS SHELXTL suite. Unl ess
ot herwi se stated, hydrogen atons attached to carbon

[0095] WRfafer RbAeRY v@@@ﬁi‘é&iﬂré‘@bﬂ allku@braloﬂmmﬁbﬂbmemr wsing a
riding isotropic displacenment parangte

dr,
HydranaitC@nk)nzﬁttAéi:rﬁ@éent@né AP dEeTBHTER SERECH BER 15%0?1‘%9%3 into the
EL&H aseal to

vessel of iR WREA0H Gl B AUIERGR PACEL RagloeBRd i0a sub
avoid witef iﬁh@ﬁs@ rA ﬁi’o&i&hﬁteltyrllO(mg/abmmplSwpmedrpe(‘ dugjorsangiagh analysis

%aéqn 0] Al sanples were run on a Hiden | GASorp
was perfppingd m@@’@?"ﬁtl on anal yzer running CFRSorp software.

Sanpl e sizes were typically 10 ng. A npisture

aSexbilityi on desorption isothermwas perforned as

outlined below (2 scans gi ving 1 conplete cycle). Al

[0096] S%@ﬁ'ﬁe%sﬁ&%r&tﬁeogaﬁﬁ eyt ahmmhe abntemmMashnm'sdied)by

and tenperature 0% RH 25 00
HPLC (gl 169) mlamlmgme@f/y RN ger i Cpa EARERDle 1o

10 oot Bheh BRI
temperaﬁurs Og gﬁﬂ?g /% . e S 214 Plz%@e? %Pkg:l é:’SI)R}IEIIH showed o :
mobile EHd3E hioﬁ[ﬁerlmlosﬂ%l ﬁﬁlb&ir@dmetw 20id wae empldyed.yData were collected after

3, 6 and 10 days except data for the propionate was collected at 0, 3, and 8 days. The results

are presented in Table 5 as a percentage of the acid hydrolysis product, expressed as a

percentage of the main peak. All other impurity peaks were disregarded in the calculation

Table 5
Hydrolyzed | Hydrolyzed | Hydrolyzed
. . DS.C Water Amidine Amidine Amidine
Salt Crystallinity meli.:mg Sorption | Content Content Content
point (3days) | (6days) | (10 days)
non- 0.62-1.11% | 2.30-3.56% | 3.61-7.90%
reversible,
Acetate crystalline -- high
uptake
(40%)
HCI salt amorphous -~ -- -~ -- --
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[0091] This was neasured by suspendi ng enough salt in

0.25 nL of solvent (water) to give a nmaxi mum fi nal
w@omcemsiat i on of > 10 ng/ ni L of the parent frRPer/US2006/043635

of the salt. The suspension was equilibrated at 25 0C

for 24 hr foIIovved bv a_pH check and filtration

through a gl ass - C 96 idiiydnslyeed | Hyrdrofyzed | Hydrolyzed
was 1 hen dlbl #}é 1 Waitérx.| Qyemdingat|i chmidisepy Hapidine
Salty; ¢ p | -EYSEHILR g‘Safpimnd dCentenved i GomBO gt Content

appr ¢x 0.1 ny/ mPOl fferent (vol(lams)of| t eedatspndan(@y days)
dilutfled and undiluted tests mere injegted—Fhe

aQr D')

Succimsid ubidmcuthS catcul at ed %r: nteyratijon of” the |peak™

—ar-eafound re—sameretet TnEd/TTE (@S peak 2 68%
Citrafgyy mﬂﬂl‘i’rﬁh‘?‘ﬁ‘e standard Tnj ect Uﬁo(r)lé/ theirgéb\/;\’/as ’

suf fi[ci eB;msol IﬂulltiBle‘ he filter plate tihe XRPD was

Lactater nyl ked,£9¢ | phase chang€3, hydraté formation,
anor pgh %’Sttalngl% g}’%/stzl lizatipn, etc. [I0092] Acetlate

saltg provided|a sol (devkistbje,pf 8.0 g mLO-0%ki | & t H@O%

mal edte salts )r%%d 2d owgol ubility of| about 2.05

Male®/ My tRsRARt | 2: 27 Moiplak@Ka det ermi nation [0098]
ae%&ﬁl s vvalgl per o M4 on g0$iriis G pKa ipstrument with a
D- PAS attachnment. Measugefents were made by UV in
aqueqgqus and by |potentiionetric in nethahol and water

m Xt ur es patt 25 |@@ltipldle titration nedial was jionic

Phenoxy%‘ief‘aé?lgibfysﬁlqiﬂiﬂést effemistlh 0715 M KA~ The| val ues folnd in
the t hanol and watear mY'I‘II% woare chrroet oad +

T T \v) 0
co-sol vent viala YastyesHiel ovg@/‘éxt 81 Z(uon Tﬁgl/"
. da%a fined 188, ngmediimenent Pro >oftvvare vVersi on
Propiopafg. Pr"%"’lajltl n 2B°@PKa uptdkees was nade| usi ng ACD| pKa
prediction softvvare Ver(3.1%)08. The data for the salt

Of f() m”a L1 Ls nrncnnted b '| O : at Ta)le 3 Tab e 3

1 1 . . .
aat U’(‘)ﬁll{ 094]. Thils was by potentionetric -
Mes})thq?ra (%ﬁ&%ﬂr% a S?Vietlt?g d pKa iinstrunment |using three

rnfnn ~L -1

of—Cetaffol—+SA—water—tto generat¢ Log P, L§g
Pamoppeén agghtdlige D val uels. Fhe data was refined using
Embopatei nenent Pro |software versijon 1.0. Pfedictions|of

—togPyere pade yR|iideACD Ver.| 8.08 and|Syracuse _
AdigédON QCIXYS lind- bl enff fware. The data for the mal eate

sal t
Ascorbate -- - - - - -
. multiple u
Camphorate | crystalline evenl‘zs - - -

Gluconate | -- -- - - - -
part multiple B B N __

Phosphate crystalline | events
multiple B N i B

Tartrate amorphous events

Crystal Data for the Salt of Formula II

[0097] All experiments are performed on a Bruker-Nonius Kappa CCD diffractometer
equipped with an Oxford Cryosystems Cryostream cooling device Structures are usually
solved with either SIR-97 or SHELXS-97 and refined with SHELXL-97 . Unless otherwise
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shown in Table 4 bel ow Table 4 Karl Fisher water

determ nation [0095] WAter contents were neasured on a
wo/rdolosgs1Tol edo DL39 Coul onet er usi ng Hydr anal PADUBIN®043635

AG reagent and an Argon purge. Sanples were introduced

j | h | at i num
stated, BB o 20 Plack3 eSS alP o ifonl s B0 BBt
displacevadre lparan’tthSSTheﬁmmbmg’lﬁbl%ls {Tablke 8andTasia MphROVIERS cksR data

d m@ r ratio fach anal SIS was perforned in
and s EPBFF Hiegien elﬁatyf’ff%’g‘d]i Ins a neasure of the
stability, the hydrol yzed am di ne content was neasured

by HPLC (Agilent HPI 100Takle®t ention time of 34

m nutes) after subjecting the sanple to a tenperature

% m Th | van
?TIet g; gm\%‘llrgcrg‘l ZO%[QOO ﬂ&@éﬂ Iisbrql fi :rsgfln.pn?1os/g gnt was

OO 1

trifl JﬁomadetMerghac:l d \fvﬁ% 98npl oyed. Data were col|l ected
after f’pmﬁerﬁﬁ'lge 10 da)slsgéi%gt data for the propijonate

was cCpriTectet ahttt—o Aﬁ”"‘ Thﬂ raclllfc re

pr esenWeiehgmabl e 5|87187pdr cent age of the acid
hydr o @ﬂ;sgdlg{zoduct e)@gse}géggxq)slzamﬁlercent age of| the

mai n otherinpur Ty PearKsS—Y 4ar ded
in th=C§)§F3él}PlH¥| on Tilﬁpgf@@rhl@(tkal Data for the Salt of

For nu @r}lstalg%ﬂ] Al | T@%Hglrbl ments are perfor msd on a
Br ukef= Noni us Kappa CCB-drf fractometer—equippecwi t h

an O)(L%PWC@WQVQT ens é:rvost ream cooling deyice
StructUhﬂ%elaglﬁnéhf%mk' v =S10.y5 29;{&“ Qi e 55)(R)97 or
SHELXS- 97 and refined o
ot her wi sest at ed, hydi égeffpgﬁg ‘%r e ﬁp‘l 5%%%6%??0)
geonelrically and al | owelD.3156(HfA ne pw 8M6030¢10)0pi C

di spl agsﬂﬂ}\ par arret e&g%g’@pjfggl ow ng tables (Table 6

- and Tpbte—f)—provi-des—€rys at-a—ane—strueturq

refingfent for the saht of Fornula Il. Table 6 Table 7
[ 0098] Although the for jjpg invention has been
described in sonme detail by way of illustration and
exanple for purposes of clarity of understanding. one
of gKiHeka fafigd fo@ datatcolédtion 3.53 10 26.37°

Coverage of independent reflections 99.4 %

Goodness-of-fit on F2 1.001

Final R indices : R1=0.0542,

7196 data; [>2c(]) wR2 =10.1329

[0098] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, one of skill in the art will
appreciate that certain changes and modifications may be practiced within the scope of the

‘ appended claims. In addition, each reference provided herein is incorporated by reference in

its entirety to the same extent as if each reference was individually incorporated by reference.
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appreci ate that certain changes and nodifications may
be practiced within the scope of the appended cl ai ns.

WO pooadskistT on, each reference provided herei n i BCT/US2006/043635
incorporated by reference in its entirety to the sane
extent as if each reference was individually

WHAT ISl BERISH by reference. WHAT IS CLAIMED |IS; 1. A
salt conprising a conmpound Fornula | : | and an acid
selected fromthe group consisting of hydrochloric,

1. A satt dompriseigel compived deymeledi ¢, propionic, succinic,
adi pi ¢, ascorbic, canphoric, gluconic, phosphic,
tartric, citric, methanesylf Qumaric, glycolic,
napht hal ene- 1, 5- |sulfon c’3§5§I75|c and
benzenesul f oni c. laim1, wherein the
aci d sel ected fron1ta Up consisting of
hydrochloric, lactic, nal?ﬁc, phenoxyaceti c,
propi oni ¢, succinic, adipt cor bi c, canphori c,
gl uconi ¢, phosphic, tartricl tri and
met hanesul fonic. 3. The sal t0sof faim 1, wherein the
acid is selected fromthe group qonsisting of
hydrochloric, lactic, naleic, Wﬁﬁedﬁ%yacetlc
propi oni c, and succinlc 4 The salt of claiml1,
wherein the acid is maleic. 5 The salt of clam1,

SR RS AP i TR e

phenoxy-ﬁeﬁlcs ﬁfdpl(ﬁﬁc Ghedific Sadisiy) aTQGOrBlch catspladric] gllﬁcqimb ypinsgﬂhc tartric,
.~ The salt of claim7, hayj {2@@@_@& wder, X-r
citric, m@thﬁmsalfpm@nf%@ﬁmeglﬁc%&vP?fféiﬂéﬁlel}ee]aé 1CoBHRISIG

b ]Q§racter|st|c peak | ocations selected from4.9, 9 7

enzency 14.1, 15.2, 17.6, 18.5, 20.8, 21.6, 22.7, 24.1,
26.3, 26.8 degrees 2Q 9. The salt of claim7 haV| ng a

2. PeshtrofXlaimyl , whfaimtiiciaoid spkectedrronh thei grgumeonsisting oki ght

hydrochflqr&ﬁ.ffagI’ugn}a églefp?p e?q%té}garcliéct: Iggoﬁigrﬁal? suié‘i%tfl a(?cﬁgmsggc?rgﬁ‘g%amphonc
glucom% %hgipél%p 1&ricd 1:11:1@@ afd mbthaddsulfon®d. 0, 26.3, 26.8 degrees

The Salt of claim7, having a povvder X-ray

diffraction pattern approxi mate
3. The salt of claim 1p wherein thepagld is selected }'rom the group consisting of

hydrochloric, lactic, maleic, phenoxyacetic, propionic, and succinic.

4, The salt of claim 1, wherein the acid is maleic.
5. The salt of clam 1, wherein the acid is propionic.
6. The salt of claim 4, wherein the salt is represented by Formula II:
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powder X-ray diffraction pattern shown in Figure 1.
11. The salt of claim7, having a differentia

W@ e@nnsasg7 cal ori netry approxi mate to the diff ePEnUBZNN6/043635
scanning calorinetry pattern shown in Figure 2. 12. A
phar macedti cal conposition for preventing or treating
a condifion in a mama] acterijzed by undesired

phar maceutiji cal | y accept abl e

Nedl |y effective anmount of a

carrier |ahef

salt of [any of to 11. 13.| The pharnmaceutica
conposi tion of aiNH 12 in tablet [form 14. The

phar maceut i cal plasikj on of claijm 12 in capsule
form 15. The pha?na cal compgsitior=qf claim12
in lozenge formi16. T zNhadeut|i ©@4AC conBe8Hti on of

in a formsuitablle for infusion, injection,
or transdermal delivery,c17cHA netlhod for preventing
or treating a condition in a mammdl characterized by
undesired thronbosis conprising adm nistering to said
mammel a therapeutically efffective amount of a salt of
any of clains 1 to 11. 18.  The nethod of claim 17,
wherein the condition is a nmenber selected fromthe

1St dr one,

T e GRS B R AR A DO st ory
angi na, occlusive coronary thronbus occurring

8. B be salt ¢t ddaibno], \haivingtarevaley Xeray ditftaetior patrryhaving at least four

angigplasty.. a thronbotically.nedjate € r.o c r
sooro B BRSPSk S B P B Y83 .
20.8, 21.6C12€T1124. 1206 BCKG 8 d¥geyr®. t hrombosi s, deep venous

t hronbosi s, pul nonary enbol us, coagul opat hy,

di ssem nated_intravascul ar. coagul ati on, thronbotic

9. dhe stbRfaiBpbhieving grouvdsr Xy deetia paties kibing drleasssight

: ks [ ' | t AP BTN Yo d
oo ORI R ARAOSURE L BRI ACHERCh5 2 176
18.5, 199t 20.8 24 162227 p2t. £l 5.%; 12638y LaBidegrees Py.ombot i ¢

conplications associated with instrunentation, and

ro iC C licatio ssociated with the fitting

0. o SR i © R B Wie KRS Rlshion e een iy e
powderCO2 i fkdcH6n Phttdin BhARHlirSEIBRlee . cONPri sing the step of

contacting said sanple with said salt of any of clains

claiml

1 to 11,
11.  The salt of claim 7, having a differential scanning calorimetry approximate to the

differential scanning calorimetry pattern shown in Figure 2.

12. A pharmaceutical composition for preventing or treating a condition in a mammal
characterized by undesired thrombosis comprising a pharmaceutically acceptable carrier and

a therapeutically effective amount of a salt of any of claims 1 to 11.
13.  The pharmaceutical composition of claim 12 in tablet form.
14, The pharmaceutical composition of claim 12 in capsule form.

15.  The pharmaceutical composition of claim 12 in lozenge form.
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20. A nethod of preparing a conpound of Formula I : |
. conprising contacting LiN(CH3)2 with a conpound of

wo coomobes1111: 111 or a salt thereof under condi PCDOS20060043635
formthe conpound of Fornmula I. 21. The nethod of

im 20, erein the s .of .t.he conmpaun f.Fornul.a, .
ts. PR s ] Sl s 8 R EOTROR BFSE5H eoton,
ortrans\&ﬁﬁﬂiﬁid@li{ré}?, condi tions conprise using a non-polar,

v

aprotic solvent. 23. The nethod of claim 22, wherein

the solvent is a nenber selected fromthe rou][o )
17. Sometnediforgraventiag orHgemgrafoaditioniie ¢ myammelfpracterized by

. i ng M 0 VO . | .
iy HELABYHFE 3y, AN g 5 0B oL b
amountodfai salt2d anywhEcleins 1 toel lcondi ti ons conpri se performng

the nmethod at a tenperature of |less than 10 0C 25.

e th f. im 20, .wherei.n the conpound, of
1. IF RSk oyt DR o kP o mE PG et g erovp
consistihg®f AB{its @&&hy‘"&?@ﬂr@h&@my&@ﬂﬁi ThfirBgor; ARRAHE Aniha, refractory
Fornmula | is afforded in a yield of at |east 65% 27.

angina, Tiselugive [sexpnaty thromys 2ocuriipg pestrituombobidiegberapy ef post-coronary

U ~ ' , ' ' 19%;..28.
o5 S et o BB
thrombbtic sdle, transtenp isehem e dittacksaveioastiscabesiqdeep érnodg fladmbosis,

scal e . . . . :
pulmonary embolus, coagulopathy, disseminated intravascular coagulation, thrombotic

thrombocytopenic purpura, thromboanglitis obliterans, thrombotic disease associated with
heparin-induced thrombocytopenia, thrombotic complications associated with extracorporeal
circulation, thrombotic complications associated with instrumentation, and thrombotic

complications associated with the fitting of prosthetic devices.

19. A method for inhibiting the coagulation of a blood sample comprising the step of

contacting said sample with said salt of any of claims 1 to 11.

20. A method of preparing a compound of Formula I:

‘ cl
0 NI \
H
NH
o]
NH
N
HsC”™ “CHs
1.

comprising contacting LiN(CHz), with a compound of formula I1I:
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or a salt thereof under conditions to form the compound of Formula I.

21.  The method of claim 20, wherein the salt of the compound of Formula III is the HCI

salt.

22.  The method of claim 20, wherein the conditions comprise using a non-polar, aprotic
solvent.

23.  The method of claim 22, wherein the solvent is a member selected from the group

consisting of tetrahydrofuran, diethyl ether, dimethoxymethane, dioxane, hexane, methyl tert-

butyl ether, heptane, and cyclohexane.

24.  The method of claim 20, wherein the conditions comprise performing the method at a

temperature of less than 10 °C.

25.  The method of claim 20, wherein the compound of Formula I is afforded in a yield of
at least 50%.

26.  The method of claim 20, wherein the compound of Formula I is afforded in a yield of
at least 65%.

27.  The method of claim 20, wherein the compound of Formula I is afforded in a yield of
at least 75%.

28.  The method of claim 20, wherein the compound of Formula I is prepared on a gram

scale or a kilogram scale.
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