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SALTS AND POLYMORPHS OF A FACTOR Xa INHIBITOR
CROSS-REFERENCES TO RELATED APPLICATIONS [0001] This

apﬁﬁ?a 184 ©%iths the benefit under 35 U.S.C. 119(e) of United Sl AE2006/043635
Provisional Application Serial Number 60/73 5,224 filed November 8,
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invention is directed to novel saltsIBFRRESIBKa inhibitor, polymorphs
thereof and methods of making the factor Xa inhibitor. State of the Art
[0003] Hemostasis, the control of bleeding, occurs by surgical means, or

by the physioRGRSBFEFFRFSITES TQRBEAGTIN ARECHR4ITEANSE. This
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which it assists in maintaining the integrity of mammalian circulation after
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restoring ‘hemostasis and in thrombotic diseases, certain components of

the coagulation cascageCa e RoImsE e rrsitieforthemmplification
and acceleration of the proceshs.ef in¥ Iveld in Platelet aggregation and
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fibrin deposition which are major events’in thfombosis and hemostasis.
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polymerizes_into a network to restore hemostasis after injury. A similar
gt Spelagdeaimakie S aed isodhiissels in thrombotic diseases. The

conversion of fibrinogen to fibrin is catalyzed by thrombin, the end
product of a series of reactions iRt s) ﬂ’(f&i’égulation cascade.

mkin is also a.key playerin,activating platelets, thereby contributing
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used anticoagulants directly or indirectly affect thrombin (i.e. i
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thrombin acti,vi'%xha%also .1 WO 2007/056517 PCT/ITJ%2006/043,635
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
into a network to restore hemostasis aftcrlinjury. 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 élso 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 anticoagulanis 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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been the focus of a variety of anticoagulants in clinical development

(reviewed by Eriksson and Quinlan, Drugs 11: 1411-1429, 2006). [0005]
Prothrombin, the precursor for thrombin, is converted to the active enzyme

by PR %51 3calized activation of tissue factor/factor Vila mediafet>2006/043635

factor Xa generation is amplified by the factor IXa/factor Villa complex
b%??dtﬁ‘@éfﬁg%oér%’fﬁi?%tﬂﬁé%&%%%%ﬁ%bﬁ%@%m@é@%@b&éﬁksson

QOm@m@,pmmmw@mplex, Is the sole enzyme responsible
for sustained thrombin formation in the vasculature. Factor Xa is a serine
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(Mann, et al., J. Thrombosis. Haemostasis 1: 1504-1514, 2003); direct
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bwher%the efficiency is increased by a factar of 105 (Mann, et al., Bloo
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thesis. of superiority of factar Xa therapeutic target ared to
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prafshibssistivitp eddbeirinu, dhoarstitdhebirdsenbhenientffagtorddandent,
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heparin that inhibits both thrombin and factor Xa) in four trials o
H&%ﬂ@ﬁ%@@ﬁéﬁwﬁm@ea e sifciney Intesrasidieifastosofi6): (Mans, et al,,
Bl3874@840-180080)] hsieferaeihhas hasR sHaaRs et Hial SBRAYNIES nt in blood

ng sel ctlvei%}é#nhlblt factor Xa ma%g)e useful as in vitro diagnostic
NP ST SR R e B o A RS BTt B gl
aseers.of fAMGr 94/ 1363Brombin needs to be inhibited to achieve an anticoagulant effect.
Indirect proof of the hypothesis of superiority of factor Xa as a therapeutic target compared o
thrombin can also be found in clinical trials for the prevention of deep vein thrombosis.
Fondaparinux, an antithrombin HI 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 inthibit factor Xa
may be useful as in vifro diagnostic agents, or for therapeutic administration in certain

thrombotic disorders, see e.g., WO 94/13693.
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2 WO 2007/056517 PCT/US2006/043635 [0007] Several factor Xa

inhibitors have been reported as polypeptides derived from

hematophagous organisms, as well as compounds which are not large
polYieptI&AIE inhibitors. Additional factor Xa inhibitors includ@SHi&ip006/043635
molecule organic compounds, such as nitrogen containing heterocyclic
[8667p o urrisTwHistion Meeishitidime Isubdtime ntpgrouns, polgeepilédderived from

Huet yol1s) n_hind to factor Xa at twq of it
B R R B Didgavoe

REIRF S RAitene frden K iuibitery-rry grolbmwie s /24487 compounds, such
#eserbasdenmidagels Semradesubsiilded.by anbasicradisalw Q’!S{}ps,

re connected 1o a naphthyl group via a straight or branched chain
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- ~N-alkylami - ne group connected to a )
e SR BAGAGHaR 6 prergdaAepted by o
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A oxy=Nralkylamiginorpipearidi ( n . .
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‘crbseRahlbaging-gheislitocodaiwmoraiNepontenitietpipeidine group
daiibiensinchiga;tiassh BV Be ArSHHG R 6RRRHSING 18RRI BMIding Ep
[, and_halo-phen Iconnecteg via amide linkages (U.S. Patent No.
G R At P e e
awvithectdiaio quyaididinsepithA. FPateidNOs:Ri06:8 bb BRudngh @33R f3/mide or
nt No. 6,376,515 B2 discloses a specific factor Xa inhibitor
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compound ide in %xample 206, which is also disclosed in U.S.

t No. 4 s.Exam 206 and.herein identified as a ..
B8 B i R B R e MO B R IE S S gmorising

agphgatremBimoNrb3COMNG kile-kend! KeIEGEINIC MBid: [DOOQEF (IRt ePatent No.
6{@4&36@1’?'%}{&9 ﬁ%{SP%%HlHHE&r ﬁagfef?éi}f&'émg%ﬁgrmdth a halo-pyridyl
(?ger%.lg!rﬁtent Nos. 6,376,515 B2 and 6,835,739 B2). U.S. Patent No. 6,376,515 B2
discloses a specific factor Xa inhibitor compound identified in Example 206, which is also
disclosed in U.S, Patent No, 6,835,739 B2 as Example 206 and herein identified as a

compound of Formula I. The compound of Formula I is represented by the structure:

Cl

[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.



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. 3 WO
200708BBYFPCT /0S2006/043635 SUMMARY OF THE INVEN§RIN2006/043635
[0010] In one embodiment, the invention is directed to a salt comprising a
compound Formula I: GNMMEORHEETHE RNVENTHIM3C~ N, CH3 |
and an acid, wherein the acid is selected from the group consisting of
[GomnoEhiRd emiREin RABCNRBANHWAGELIG . RIBRIQRIC HEE NG ACiRIGound
Fasco[zt?)ci:[c., camphoric, gluconic, phosphic, tartric, citric, methanesulfonic,
fimA , glycolic, naphthalene-1,5-disulfonic, gentisic and '
benzenesulfonic. [0011] Ina preferred embodiment,the acid is selected
from the group consisting of hydrochlofic, |a ﬁc\,[ﬁaleic, phenoxyacetic,
propionic, succinic, adipic, ascohie ARPOrG~gluconic, phosphic,
tartric, citric, and methanesulfonir her preferred
embodiment, the acid is selected from group consisting of
hydrochloric, lactic, maleic, phenoxy ' pionic, and succinic. In one
embodiment, the salt is the maleate salt progionate salt. It is
contemplated that the maleate salt of the compound of Formula | could
be formed by protenating one or more nitrogﬁgb’a{fem of the compound of
Formula I. In one embodiment, the amidino nitrogen (=NH) of Formula | is

proteriaé[%? :NH%%YO form the s lt.# 013].In one preferred emhodiment, )
the mal &t &1%‘7%8%8(?6 b %%ﬁ%hﬁ%s‘@éﬁ%@e‘iﬁ‘%%ﬂ?ﬁﬂﬁ“mm’
ldttié, \W&deR) QRANBRTHE R Crb AP BARD 6404863 adipic, ascorbic, camphoric, ghiconic,
phosphic, tariric, citric, methanesulfonic, fumaric, glycolic, naphthalene-1,5-disulfonic,

gentisic and benzenesulfonic.

[0611] In a preferred embodiment, the acid is selected ﬁom the group consisting of
hydrochloric, Iactic, maleic, phenoxyacetic, propionic, succinic, adipic, ascorbic, camphoric,

gluconic, phosphic, tartric, citric, and methanesulfonic.

[0012] In another preferred embodiment, the acid is selected from the group consisting of
hydrochloric, 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 sait.

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

represented by Formula II:



ONCIH3CO/N/ H NH NH H+'O0OG _COOH 011- L H3C'N\CH3 II:

[0014] hi another embodiment, the present invention provides a salt of

Formula Il having a crystalline polymorph form. In preferred

emBOdERI8Sthe crystalline polymorph form exhibits a powder B&fayS2006/043635
diffraction pattern having at least four and more preferably eight of the

following apprgXimate characteristic peak locations: 4.9, 9.1, 13.8, 14.1,

15.2, 17.6, 18.5, 20.8, 21.6, 22.7 47 %;26.3, 26.8 degrees 20. In still

another embodimejaip C srgy diffractior) pattern has

approximate characteris Jeakiiocations of 4.9,9.7,11.8, 13.8, 14.1,

15.2,17.6, 18. 8, 2416, 22.7, 24.1, 25.0, 26.3, 26.8 degrees 20.
The invention contemplates that the approximate characteristic peaks will
have a deviatian of up to about es 20. In. r
embodiment, the powder X-ray diff ¢ &%atl!_e'rn is éz:lpproxim%a)t€(3:'Hto the

powder X-ray diffraction pattern shﬁwnf\in Higure 1. In other embodiments,
the present invention provides a salf of Forriula 1l having a crystalline
polymorph formhaving a differential scanning calorimetry pattern
approximate to the differential scannin% calorimetry pattern shown in
Figure 2. This crystalline polymorph of the salt of Formula Il provides for a

[o]fep&pd i Q&gﬁﬁf&@wﬁiﬁﬁﬁ{me whetsiifabladon gﬁa&a&i stvaltes E[@_Qﬂr'ﬁh M&having a
urther empodiment, the present invention.provides a armaceutica
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ﬂ?ecfo%@ﬁlg %ﬁé&‘?&%&% @hg}gg%%%&:ﬁg%? fﬁfégﬁgﬁ?: PROUNLSTARAYL 45 o 17.6, 185,

comprisin compoun e maleate 'salt’of the cormpouh

208 Fdrm A3 T, Blelsaft-of Fokwrgeees 4 the siltasbibermulodimaningepowder X-ray
LAl ERRIYMRRLOUhI0 anpibRiismRRdImEnt;the phasmagerfigais g 14.1,

comrﬁi)smon is in tablet form. In yet another embodiment, the

18rarm&edBtiedSconmBdshibf fin cdpsdie-forth: P et idgatFetd. The invention
cerhagifnanhihaoimaseuticelaorpen tealis llazeegeitotifioln@theto about

ie&?zb ggér@eesnﬁ’. Eg%fgt X\rlxg)th%(r)eolg % ?I?l%lzt,P eT;/)gv%gg%?!%%%?f%%cﬁon pattern is

approximate to the powder X-ray diffraction pattern shown in Figure 1. In other

embodiments, the present invention provides a salt of Formula II having a crystalline
polymorph form having a differential scannin g calorimetry pattern approximate to the
differential scanning calorimetry patiern shown in Figure 2. This crystalline polymorph of
the salt of Formula Il 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 2 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. Inanother 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



pharmaceutical composition is in a form suitable for infusion, injection, or
transdermal delivery. [0016] In some embodiments, the present invention
provides a method for preventing or treating a condition in a mammal
chafAct#7286% ) undesired thrombosis comprising administering td fig006/043633
mammal a therapeutically effective amount of a salt comprising the
PEBTBGETE P REBPRTifaT e #iaranmibiecofomialssiomdnisationror trlsdermal
ddieraslt of Formula Il, or the salt of Formula Il having a crystalline

polymorph form, In another embodiment, the condition is selected from
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cting LIN(CH3)2 with a compound of formula Ill: N CIH3CON NHO0
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[0617] In another embodiment, the present invention provides a method for inhibiting the
coagulation of a blood sample comprising the step of contacting the sample with a salt
comprising the compound of Formula I, the maleate salt of the compound of Formula I, the

salt of Formula IL, or the salt of Formula II having a crystalline polymorph form.

[0018] In a further embodiment, the present invention provides a method of preparing a

compound of Formula I comprising contacting LiN(CH;), with a compound of formula 11

S
Haco\[;A)[ﬁ\N i P
H
NH
o
CN
LR

or a salt thereof under conditions to form the compound of Formula I,



[0019] In some embodiments, the conditions are nucleophilic addition

conditions and comprise use of a non-polar, aprotic solvent. In some

other embodiments, the solvent is a member selected from the group
cor¥3anly 8§4& ranhydrofuran, diethyl ether, diniethoxymethane, 8foXaRY06/043635
hexane, methyl tert-butyl ether, heptane, and cyclohexane. In some
[ediBbdiments; thebsdimefithaleompditingsofrEatisdpiilisabd# it alttions and

00201 embodiments, the present inventjon provides a method of .
T SR S N R SRR
meRApRTItgrico fiienstihanorp cmibting pliterhlderfarmbotitthehtitee -

dmmyﬁ\é%ﬂgpdw%é%M@t&%ﬁfg%ﬂa{w9%%9598;%”&8%585@&!!&@. In

| wherein the compound having Formiula | is afforded in a yield of atleast
SRBSCHPAHBIRES-dRsratintdht canerbet Rermudd tofn s saliafforded

in a yield of at least 65%. In still another embodiment, the comFﬁound

[Bigihg FosmAgProdmaTeisatls RIS RILIBY SR QBT TE96S fors tomodmetRwing @

cempadinef othrpresasidhvan oo wWirsfarmeathod ehipaking t¥8ess than 10 °C.
compound of Formula | on a gram scale or a kilogram scale. BRIEF

[BESCRIPT f@;ﬂ&)&nﬁbﬁrﬁlﬁﬂ, Wél)j@&ﬁ@ﬁi&%hﬁwﬁ&ﬂélsm&%@l@\ﬁf@mng a

an X-ra er diffraction (XRPD) of a form.of .Formula ll (a.maleate .
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Ahediffgeenial.a6anging: %ﬂlﬁﬂ&%ﬁ%ﬂt@ﬂ?@rﬂﬁ&ﬂﬁ%@ Q@M}?f % afforded in a
alto ula ll. %855?

analysis (TGA) data, respectively, of the maleate s -orm
yisiLPE 3 I5A84idE% the gravimetric water sorption (GVS) data of the
maleate salt of Formula Il. [0026] Figure 4 provides two views of a

[ffBRIcule sReHeTREIBAE S AT, SRFRIRTRNAIIY FEHAD e Hepstamatied rereikiag the
coRQWine U LmaRer fiY Seheme Amployad oAnispERpPIc atomic

displacement ellipsoids for the non-hydrogen atoms are shown at the 50%

probability level. HyRIEGEDBTAETeGSpIEy ERWISRavkiarly smal

ius. DETAIL D RIPTION QF THE INVENTION [O S
R Bl B R0 R veis b X 7oL Ssh A SR AL § o of
Heotert faGtorakatminbjtoFigtowdveshthe dompeumddafiFeretiutephtédnnehile Figure

@(Pﬂ,lal& R%Q?Hﬁﬁéﬁlbj}w Y10 G tgll!inity. The preparation of the acetate
salt of t%e compoun oéFérm%ﬁﬁ was found 7 WO 2007/056517

usz2 init ol .
{tB; a%} al%ggg%%%%ﬁz is%a%?ﬁ’%ﬁ;&%g SSalin By A ARk RARRAESe93:
thermal gravimetric analysis (TGA) data, respectively, of the maleate salt of Formula II.

f6025] Figure 3 provides the gravimeiric water sorption (GVS) data of the maleate salt of

Formula Il

[0026] Figure 4 provides two views of a molecuie of the maleate salt of Formula II from
the crystal structure data showing the numbering scheme employed. Anisotropic aiomic
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 1 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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Surprisingly and unexpectedly, it was found that certain salts show good
crystallinity and thermal and hydrolytic stability, including; by way of
exegple;ddGhsalt, lactate, maleate, phenoxyacetate, propionateC T/IIS2006/043635
succinate, adipate, ascorbate, camphorate, gluconate, phosphate,
to ftrageoditraseyl masy lated fumaratac glyeolbisrmal and hydrolytic stability.
sufapitbalengInezdisulphonate ?ggti te and .benzene sulfonate. [0028
h In particular, the_r%alea&e saltg ‘Forﬁ%gﬁeg%%ﬁ?s Seﬁ%‘ﬁeg%o @%[%ﬂ ¥ and
f‘fﬁ%ﬂ»ﬁ%ﬁﬂ B¥yaroTihdlisyabintydieat buitgy PhexmalatélEalatf Fotam lmdleats,
phafdheprass pkipanioN S HER IR C KealmeNt AR Bl conate. phosphate
e ter ’

; hactoné?ostis in mammals. L Definitions [0029 As usec h_ereln’,
S atordsis Al g IRE el sthifnk iro PRt ks st andisinheis tditimtisate and
berfrons smifithetecrystalline form but that shares the same chemical formula.
[0030] The term "treatment” or "treating” means any treatment of a

[00dRpase mrdistrdehdnalaubjeloSBehas.A ARl iReludings (M iinity, thermal

| tecting against the disease or disorder, that is, causing
e ok oA, T P The e o erSorimion i
useifyh s th feesimgorod ipgressininetdeieaiopment:0f. clinical symptoms;

and/or (r) relieving the disease or disorder that is, causing the regression
L of chiéaidgnsptoms. [0031] As used herein, the term "preventing” refers

to the prophylactic treatment of a patient in need thereof. The

[60pRYPhytaasicl iertimant eam beoaaaerpRishedshy providingan ApROPlIalE ance
thatdf)séﬁsgf g&ggra etéﬁggag}%néto a_subject at risk of su ering from an
atment. therasy CUBsARTARr S o8 Ry ohebslyras dbsirvepciionsz) fowinle.

{oggﬁunfiﬁer%éoodtg%/ those, skilled in the art that in human medicine, itisnot
always Posaibld T8 thEtinghisH Butw e B ARt 08 g am i & fipressimgisorder in a
subginceutieastimatemirdizclivir@vent or events may be unknown, latent, or

the patient is not ascertained until well after the occurrence of the event

* or epentsiifbereforectsiugethiatRinitbestesruipieRRVIRNS:, dsiieneedAscal

synBRSIEMSTL 9L leatment” to encompass both "preventing” and
.SSppressqlégpvgg)ﬁ’efined herein. The term "protection,” as used herein, is

*  meantittingNidaprophyHixisdbr B0 00Z056%E RBETHS2B0G943635ent of

Cﬁnﬁggi’%}n%@r%&;&erapeuticaIIy effective amount” refers to that amount of
a salt of this invention, typically delivered as a pharmaceutical

*  compésitiahthdisresuinidierndny Bfibix dresimgaht mgdefinedhaiging whefomns.
{Uﬂﬁﬂm'@§@%@&1§%%n‘ﬁ%€9ﬂ9£§“ 9&&?%%%”&3}3'?%&@10 treatment of a
patient in need thereof. The prophylactic treatment can be accomplished by providing an

appropriate dose of & 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 Auman medicine, it is not
always possible o 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 hersin. The term “protection,” as used herein, is meant to include “prophylaxis,”



therapeutically effective amount will vary depending upon the subject and

disease condition being treated, the weight and age of the subject, the

severity of the disease condition, the particular compound chosen, the

dosifty 14giHeH To be followed, timing of administration, the manffeF/BF2006/043635

administration and the like, all of which can be determined readily by one
[08B3)rdifasyckill thetapeatic DO 38 &8/ b sediaraifeth e téunataonditén salt of this
. refers to a disease .state for which the compounds. salts, compgsitions ‘
DESER TS e G e e
regiaitereifs thedtbernitibiviod samiplsterefeis aculitolérblood chkerh fronregnt. The
1R @&&ca@fy%éﬁtm @lﬂ%ﬂ?@%ﬂ&@%@?‘tﬁé Sl alld disease condition

Polymorphic compounds [0036] One embodiment of the invention is a salt

belgmirRAcy e tdshboithese PEBhTURiact Gresresitn 9h hedisfaga pondition, the
pﬁhlﬂ.ﬁ@ﬁi @&n&ﬁ&&@%s&@&ﬁ@&éhﬁﬁérﬁ%ihﬂﬁﬁ@ffmu@dl gf@i@ssf Adseiukiftion, the
the present invention. These other, salts can be prepared using inorganic
S AR GHIEN TraTGehe Tl BTG R DG one of
ostahitityksushtiasadout not limited to, hydrochloric, lactic, maleic,

. phenoxyacetic, propionic, succinic, adipic, ascorbic, camphoric, gluconic,

[(13d$ phics taettiosreitrichaneathdiesdifomicrdiondnie, dbpestistaafohtivhlenthe

~disulfonic, Sic. : : . ‘

cgngio gﬁégﬁ% %%E&%&S‘Hs%ﬁ@E&ﬂS&é’H{“’{Hgpl%sgﬂt%&!&’ﬁ%%gﬁ%ﬁé%sed against,

maleat all is represented as: 9 WO 2007 517

{@%% g%%%g%%%gquﬁhgt&ln}x GBS R/ riedE thlog %oa‘lﬂﬂéﬂ@%a subject,

H3C-N'CH3I'IL [00371 The salts of the present invention, such as
orHasAlraions phbliept eelndropleseacrasctifferent crystalline forms. The
ability of a single compound to adopt one of many crystalline forms is
HermeBobuRerBhiheempasadsstalline polymorph of a given compound is
chemically identical to any other crystalline polymorph of that compound
[0 ntalbningribedbanme @t vention is a salt comprising the compound of Formula L.

One of skill in the art will appreciate that other salts of the free base of Formula I are also

useful in the present invention. These other salts can be prepared using inorganic and organic
acids which provide the requisite thermal and hydrolytic stability, such as, but not limited to,
hydrochloric, lactic, maleic, phenoxyacetic, propionic, succinic, adipic, ascorbic, camphoric,
gluconie, phosphic, tartric, citric, methanesulfonic, fumaric, glycolic, naphthalene-1,5- '
disulfonic, geﬁtisic and benzenesulfonic. In one embodiment, the maleate salt of Formula IT

is represented as:



bonded to one another in the same way, but differs in its crystal forms.
The different crystalline forms of the same compound can have an impact
one or more physical properties, such as stability, solubility, melting point,
bulR¥§eHISTY>3W properties, bioavailability, etc. [00381 Polymorphs €2a{e6/043635
be characterized by their crystalline structure (X-ray diffraction pattern),
their thermal properties (as determingd by, DSC ard TGA), stability,
solubility, etc. The X-ray diffrgctioff pattern is presented as characteristic
peaks 0.2 degteé§3d: of the salt of Formula Il is
characterized hy the X- ffraltion pattern shown in Figures 1A and
1B, the DSC/TGA data shownfi Figures 2A and 2B, and the water
sorption data shown in Figy gf spmbinations of two of these
characteristics pr all of these characteristigs. Fhe! ofglet TN the, art will
appreciate that{other polymorphs of the salt of Formula Il are also useful
in the present invention. IIl. Pharm@,geu"fr@lacomp sitions [00391 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
YR cEtRirainehtscpripn ExmsionntiehthetapeuticBliyrackefitabieadopt several

dHfeeuntalasal LOmRIsHa e emPOHPR bR, eﬁtrgaelz%?t%asnayltcrystaﬂiﬂe
;Qf the. compound of Formula |, the salt of Formula I, or th salto
EBHE rﬁ?#a%%ﬁ"%fla‘g}é’&|iﬁé%ﬁ@ih%6r5ﬂlré%ﬁﬁpliefws%@m5@mﬁs chemically

ekl 162006043635 inPhelmResIc Al 36a8RIARI %%%ﬁ%&%%@lme atoms
) '89([‘ s&g&g@ﬁ?&ﬂ? of the Salti')g g’.éii%inv,ention will typically utilize

ormu ations SUCH as Solttion b STE SEASS S foEHs Aot Eigvent
cla‘ﬁtﬁni@mﬁmi@s @%%m;am&m&@mwawﬁgrhﬂ;ﬁ%?&icai properties,
SOMPositigns suehias t zenges or elixirs fororal . .
Sadministrat'}‘tlty)'s’n, sui)%%sitolﬁé%sg, %%g}?%%%ﬁlﬁ?gﬁl bﬁgﬂzs%‘gﬁ%%ﬁ %Ilpavaﬂabﬁlm ete,
domstaklg inistation ' incorporated intg shaped . :
[ aéﬁges. Sfrtg)lj%lggs in need o %é%%nggrewdy(&%ﬁ%gm/g%@rrﬁrﬁa éﬁres e dfaption

PHERAE {Bren pRreptiatd sy atnstiths DOMpod AdsA0f shibilityentarility, etc.
THea -1 dravidieroplital Bfikack:cihne aa%%?c@etm?mgfbadm LSL3HOR)

V,Br" var fr?ﬁ suﬁj;%ict to subject and be dependent upori'such factors as
PRRETGIRE 6t e Gl Eg e areckeee aighe, Sicky dofiasfiempatter shown in
Fipedichtiand deral DifUraGeonstiion-WhapRIiear salts emmiRy e wher sorption

if] for which these salts are em ed, and other factors which
d%SI[‘]QO%Sﬁe @'}}%%‘1 ure 3 OF comm msﬁlons ofg(wo d@ %Yese characteristics or all of these
characteristics. One of skill in the art will appreciate that other polymorphs 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 1, the maleate salt of the
compound of Formula I, the salt of Formula I, or the salt of Formula I having a crystalline

polymorph form.
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the medical arts will recognize. [0042] Capsules useful in the present

invention can be prepared using conventional and known encapsulation
techniques, such as that described in Stroud et al., U.S. Patent No.

5,798 $5/Ftid Tapsule is typically a hollow shell of generally cyRisdif¢a1006/043635
shape having a diameter and length sufficient so that the pharmaceutical
solutidn conifesitswictiyioceptadrpproriciate dose of the active agent

fits inside the capsule. The exterior of the capsules can include

[edas]icizEbonses Helalinomedified StasEheR IBWRE L HIRGREAANSANY
mixtures therg%. él'ft#ose skilled in the art will appreciate what

RSO e YEERS ToBEBT i YHdition to the active agent, tablets

ful in the present invention can comprise fillers, binders, compression
@‘Z@i&?ﬁ%‘ﬁ%ﬁ?@%ﬁﬂig }%ﬂ@?’%ﬁo A%@%@F%ﬁ,&%@n BiRen e
utdosgniventipp otiensfsskilldinithiens taphd datiletanpandrelhdm agenaioibnivitration,

i -lay t ore, gr.nay ilelllacr Ean rder to realize, . ..
B O B R PR e e o
inoersueadisy BeaperhesdclenchubietinnacehdricdomimGydnlobskilirdian
stitfeah Wik BPRIRCAISARALAIRG EXCIRIBNIS ALe m@%ﬁ&ﬂ&&ﬂ&%&%ﬂéé&gm that

present invention. [0044] Lozenges useful in the present invention include
“4h RSO ARtENaheBtrRest thie donverdguihad wenminissyimersbingefom subject
telisibieg mmlthse mb@m@ts@m&zm@ﬁr}ﬁgﬁ&;‘@@%%@%mm§, its sex,
an ther ingredients that one of, skill in the art would appreciate is :
e e G o Gl R R A a1 emplovec,
tansprelbasecthn adtivie thdsyWai00 20PBHEA REGTHISRA0G/RARG3D tiagerkilled in
tﬁ’é‘xﬁ&ﬁ&@?&‘%@@ﬁ[‘%&%ﬁ%?f the patient. One of skill in the art will

appreciate that otherdelivery methods are useful in the present invention.

_ thods are u f
e P L and

IBRyEGRsgReIgHaEcEphistaceainbras thalsrataedinisiparce ., Bifd Patept No.
si;rgp,rm/jdq@é@@&%&eiﬂqﬁﬁ@m«%enw@%xgtﬁ%ﬁeﬁ@mﬁﬂaﬂéﬂ shape having a
r

Acceptable carriers gr diluents for therapeutic use are well known in'the  ~
IR LTS TR G SP b LS GRS RAPh S HRTRASRRGE AR containing

tRharaeelitidabeStitreesvbackiTblish hokecatéful. TheRRAIQOESE the capsules
95k, such.maerals.are noplode ipdne fecplents at the dosages and .,
“Concentrations employed’,%né Thelgae Bufers seuéﬁuélésp%ac%aﬁﬁ% a0 iffa g tures
tharetditelanet oltibedig e et salts; daitoxiddntsrsustios ascoutiibzcid,

low molecular weight (less than about ten residues) peptides such as
[porghrgininddiprotéirtbe satie agese tabletdsadin igélatimgsent invention can comprise

ﬂ%?&%ﬂ@&@%&ﬁ&%@é&ﬁ@%ﬁlﬁ%ﬁﬁﬁ L&fgﬁﬁ%rants, colorants, water, talc and other
clements 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] l.ozenges 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
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polyvinylpyrrolidinone, amino acids such as glycine, glutamic acid,

aspartic acid, or arginine, monosaccharides, disaccharides, and other
carbohydrates including cellulose or its derivatives, glucose, mannose or
deXtfth ,Oa’féfa%g agents such as EDTA, sugar alcohols such AL T/US2006/043635
mannitol or sorbitol, counterions such as sodium, and/or nonionic

ageitanapRsastivnademiash obie ovtiaror Pun/etilil i gy est willogpreciate that
oBesage tmidaiianseiihasalt,mobibisinyantigndo be used for :

therapeutic administration must be sterile. Sterility is readily

{am;mmtﬁlﬁﬁﬂammﬁ%mﬁﬁm&mﬁﬁm@m@W%P ASrhe PiCIRhistration
membragheiéﬁ%ab%fother cqonventional methods, Formulations  typically will

Ripeine 98 F5FHPOF S P LRTEELE Eh RGP IS FEaHi AP pRERDIe carriers,
egrapenationbibfdhi s iny ention;ty e padlyidedl beshehived me&mq:)ﬂ.ﬁml&'ﬁ)fﬁease
Hreiarably frem 2199 and most %%f a0l from 710 8 LWl Be o in the
understood that tise of certain o e foregoing eXC|p|ents, carriers, or
réripiieasolilistbundrth defsrhedidhioteyuit folRseptigiesafhawirite inel
Juefectetironienaadayristralion ismdniesion e aeiiods.of are nontoxic to the

administration_are also anticipated such as intravenously (bolus and/or

IRGHRiSE b Eotasgd gonrRraRirsE I O Yeslore i ludc bl asehipsor
phitppesionemdy. _ac@lm@lagm : N@éﬁﬁc@ci@%?ﬁﬁ?af@féﬁﬁ@%ﬁ@@ﬁ e zscorbic acid, low
suppasitories, implanted pellets or small cylinders, aerosols, oral dosage
%é??ﬁhﬂ%%ﬁ@&@épﬁ%%%%‘&,t%abe&ﬁﬁ%s Hﬁ%@%ﬁf@‘&fﬁﬁ&%’&fﬁ&ﬁ% proteins, such
afosenurtatibns: By ghlakin cinimentsygisopknanbvdersphii ppsehests Bhensterile of

this, | i -desi i ed. into shaped articles such as ..
A R S D e A IR Y TRE T RS B or angiine
pelpretasteytivetkhsiidasnay] eshaxarnplydsilastic] siticpneldbiseridts

RIBSHPOLY SIS LARMBEEIBH Y AUMARIL 1 A2 W Q0L APEIAAT A | sugar alcohols
PCT/US2006/043635 0047] The salts of the invention may also be

SYeR AR ARSI R R STRSBEM e aR AT SR IfET 8108 RIS SHRaptants such as

TedaElssnesiHeslyatge-uaigamellar vesicles and multilamellar vesicles.
Liposomes can be formed from a variety of lipids, such as cholesterol,

[emgylama@g g@?@ﬁlﬂ%ﬁ&@fmﬁﬁ&?&ﬁiﬁ@iﬂeﬁh@@@'@e@fi&i&m&&mio
ay also.be delivered by the use af antibodies, antiho ragments, i
O R T TORLg, S TG RGBBECt PA RS Liieh steile
wémmwmmmrmMmmtmsﬁmmmimmmmm nethodpl@drmulations
it AYIAR OIS S IAMAANE 9149 SRUISLS.SUSD RN ARISAYR e

clude polyvinylpyrroliduione, pyran copolymer,

e aL Bropyientaadepjtatiqelphehefween 3 and 11, more preferably from 5 to 9
RAxwdrexeiby-aepRArtRBIde RN eRA A RRIYE MRS OXIdeRWINEN R re going
substituted with palmitqyl residues. Furthermore, ] )

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,
intramusculariy, colonically, rectally, nasally or intraperitoneally, emploving a variety of
dosage forms such as suppositories, implanted pellets or small cylinders, acrosols, 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 inéorporated
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.
12



salts of the invention may be coupled to a class of biodegradable

polymers useful in achieving controlled release of a drug, for example

polylactic acid, polyglycolic acid, copolymers of polylactic and polyglycolic

acitt payepsiiéh caprolactone, polyhydroxy butyric acid, polyorthoB$tai6/ 043635

polyacetals, polydihydropyrans, polycyanoacrylates and cross linked or
[oaphinathicikleck copaiitarm ef iivdaoelis. Rnlyroes andsemipepmeatdelivery

polymer matrices may be formed. into shaped articles, such as.valyes,
Sy Y PR DD PR A TIOETES. BARIE KOO OF Ry e A atser
ve@ifldn 30Posagnef easdit formextfirenod sattstpfothipidyentionsishcoatpolnttedylamine
Orwggsa}%% si%%%icglly acceptable vehicle, carrier, excipient, binder,

ﬂjresé]rvatl\ye, sta%lﬁ'zer, dye, flavor etc., as called for by accepted

Rarm ical tj ! t ive | jent | - .
BB P A SO ORI s i

fregremsdsopbohetis cepnemsraicPthar argpiearavistige Winbigaassthmolecules

2R R 00 aAka oAb aufe QARG LS, BEalBrallY Fransakt Bdbimers as
to about 100 mg/kg, and more preferabl)gf{,r,om aboilt 0.10 mg/kg to

mg/K :
ta%%ﬁgmﬂa%esesmmgs PR tHOE REGHY I B ListRAfstar
c@é@ﬁxf&,@ﬂ?ﬁ%ﬁiﬁﬁ%@ﬂ;@@-ﬁ@d@iﬂ&ﬁrﬂ%@ﬁ&/ f@gipmﬂ@mayhyaﬁ@%paﬂmideu
useful. 13 W 007/05651 CT/US2 43635 V. .Methads A. ‘
DTSR R T L e T B e Bl HISR Punermore,
smmqﬁiwéﬁﬂ&i}z}wé)esadiupf_egh@prebwarhied@md@éb b_elmww fapeful in
a&ﬁ%¥emrﬁfl%tﬁ§g%§§gﬂgs @Q%&%&Pﬁ%ﬁﬁ@@ﬁm@gﬁi‘%@g@%@oﬁc acid,

. undeslte osis by administering to the mammal a therapeuticall
ceritdpnees afpiHesiamsdipelelsccbinpotmpbrpsimiarroiieions eakdhadiexy
b xtila%&9%9%?@&%%5&’?5@&5&@@3@5@%%@%&, 6B SAH QlchaRBYIAG cross

1l'having a crystalline polymorph form. The salts can be used either alone
155, BoHRHIHBH R PHEPALEREIGAIN SRS L RS N S R TBRIe Polymer
riheienrseiphafsaneition chasactetiziRg, bydindesired, thwots)hdsisy, prostheses and the
5 rophylactic treatment can have substantial benefits for a patient at risk of

B ailment, through decreased medical treatments and their associated

menta| and sical costs, as well as the direct monetary savings from

“avoidihg pro or%né% treatment of a patient. For patients where the

condition is not detected sufficiently early to prevent onset, the salt of the

(DS TrReAbeetH e tsSUDARBA AIGHESEMIRESR RGP 1verion is
cBhaunacaLiaallyesrmalialy acceptable vehicle, carrier, excipient, binder,

preservative, stabilizer, dye, flavor etc., as called for by accepted pharmaceutical practice.
The amount of active ingredient in these compositions is such that a suitable dosage in the

 range indicated is obtained.

[0050] It is contemplated that a typical dosage will range from about 0.001 mgrkg 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/ke to about 20 mg/kg. The compounds of this invention may be

administered once or several times daily and other dosage regimens may alsc be useful.
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excipients to treat the condition. [0052] The preferred salts of the present

invention are characterized by their ability to inhibit thrombus formation

with acceptable effects on classical measures of coagulation parameters,

pla%fé?gﬁgﬂﬁﬁﬂlételet function, and acceptable levels of bleedlngPCT’ US2006/043635

complications associated with their use while exhibiting suitable stability.
I¥ondMseoéparacterized by undesired thrombosis would include those

involving the arterial and venous vasculature. [0053] With respect to the

coronAry artBrinlevaiseiinid iecalipdioal 6 cambiih e rehalinieahadastiRSired
the rupture Q%an %stabllshed atherosclerotic plague which is the major

cause of acute myocardlal infarction and unstable angina, as well as also
characterizing the occlusive coronary thrombus formation resulting from

(89 ety R BT B el cindsusscd drs RivieRiinPo FaR{ng 2 condition

n@Bgi@ﬁiﬂﬁl)élﬁa"'&@&he{@Q?%‘eﬁéﬁﬁe@ﬁ@&ﬁb&i@%ﬁi@!ﬂﬁsﬁé@ﬁ%ﬂ@%ﬁé%ammal a
bnormal1 bus formatio ?r}lrch rz%?% rizes the c ion obiervedap
SO EIUEIGBING RSB SEFGen) 1 (e OMEP EHLENURR 4 e e saltof

tw)dmpmaichréﬁmﬂdmﬁehemﬁe:f fromublhw dinbris deltraffiominliehwius crystalline

xgg ﬁufrs:;en{le%tlrégltlsncgg%%%esddb I%er a}g Vrviet%it rile a]}lie%etgogxtr mlp r%lrla%eutwally
pre isposition to pulmonary em hormal tAFOMBbUS form
afgripfablelvapin eatirodis setin amesd!i ﬁfr@vals@mian eba@gﬂ@mﬁw codesisdly

t&%ﬁ&%sﬂ'“?&%%ﬁ@c@%%ﬂﬁﬁéﬁ%%%ﬁ%&é&%%ﬂ% 1EPRBHLMIER) risk of an
mfectlons 14" WO 2007/056517 PCT/US2006/043635 and cancer, a

BHoNBR A RTeRReFee disR] dredisiin AR it sRRirE Maktbyachmysical costs,
asyﬁﬂmuemaﬁ@utaﬂmwﬂr@amgy&w ébﬁ&%@@ﬁ%hgé&!ﬁ%ﬂ%ﬁﬁt&ﬁ@gauem For

thrombl hrou hout hem scu ture leading to widespread
FRHSER PP SRT e S TRE B Ar RN ST e AE1G hal o the
mﬂmmmm eueihe ased Iaehavﬂdﬁ@ dvénusefjdfeiqrexdnpingroaceadilly acceptable
e?c%%(ilé N charagterize @Aundeswed thrombosis, such as (a) the

treatment of any throm ofically mediated acute coronary syndrome

(e Tyesascia Rt Lsiable AT LEREIOR ANGMRl: aviy o

sive oronary frombus ccurring post-thrombolytic t

ipleisit dbrenbiy fangrsionsth et biceifiren po iy eat srntedf coagulation
gnediated ﬁﬁ{&@f@é&@&%w@iém%ﬁmemm@ﬁa%m baligs Strale Hy RIRRCtions

stroke or transient ischemic attacks : he treatment of any thrombotic

sSsofiftshe e hsiie i iHe Fdnblins suiahle subting Goagivenytieracterized by

diMesnbdgisanhpiimanadynenkoiis O s6IkaG eih enaparianessslyakdilature.
the setting of malignancy, surgery or trauma, (d) the treatment of any

[005%)ul Opadiyesped etingetﬁssmmiym aiedihtavasaule deaguigtibrninadeingtion
‘ﬁ‘a?a% AU09 L SEBHE SRSk QL AINBL IIBClion, SWIAe. RISINANGY WU (use 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 extremifies 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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malignancy and whether associated with multi-organ failure or not),

thrombotic thrombocytopenic purpura, thromboangiitis obliterans, or

thrombotic disease associated with heparin induced thrombocytopenia,

(e) Y WeHAeht of thrombotic complications associated with ~ PCT/US2006/043635

extracorporeal circulation (e.g. renal dialysis, cardiopulmonary bypass or
an@BELYARRBIAVACRANS. Rasmapharsisiotlphedseniioarfhcbrs and

thrombotic complications associat?d with in%téqu nft% g%glﬂ n%eﬂ%ogn%r{j{g%g QL
SYSSHEF AFEVASCH ISR RS RIOR SR AT A Ric DA ¢

00N pump, coronary

throtenar eardiatvadveltard «g)ithasevidesived wightieifiting of prosthetic
devices. 10056] Accordingly, a method for treating a condition in a

[6EBEMNRchRtastaizatsbyt nndebireddhrordbosisscdmiplisels wdmimiste ey

0 the mammal a therapeutically. effactive. i red
e e L G e esied
thsaiisosistivechresentinveativenimdade sordelipdtiimpdated, aspirgoronary

sy SAGRA UMM ARNACAIRY i alciapicUnSiakle-aRgia; dekiaciottlusive
angina, occlusive coronary thrombus occurring post-thrombol tlc..thefra bY th

conpamsLEBRIE°EHGIOR RES BERRINES tRERP RS At oAb AR () e

YRR IS MRHS Sikake mmintis drokectiansjedtisshiniclattaaikbolic
venous thrombosis, deep venous thrambosis, pulmonar, .

ST GUAFYE ShER R RO S CR It oAty tommbosc

syiomboeytopeia ferpenays Hyweboahylitig dbsiterenesstiombetie eligakBenary

fsRsiated Wi henALAuGed, B RIAROCHIBRENa REARBOUGrery or trauma,
complications associated with extracorporeal circulation, 15 WO

(d2GO7HOBBEATOPET 8200 in3Bs B dinesHBernatifh HCatRHE dtngHsien
cinstnmeRiRlian. o mRelcComp igaiians, ssieeiadaniivediiing
of prosthetic devices, occlusive coronary thrombus formﬁo% re u!ctlng
S ERasieh Rt e AT A Y G B SR St ST AT e 3R ary
aRpdioRiashetarams, tarondion didhebiianus, vastumiirts dissemmetedied with
intravascular coagqulopathy, a dition,wherein.there i To IRTIT -
L G TN e A i s BA et cattons essoiated
whes Blis-totherfaraintitaiof liéeztheasitdilvgishrordisiruboaniny byrrstighether
the microvasculature Jeadi (d allle, hemenhagict
%o ng]%"r%Rgﬂ"ﬁ,g@%@%%%%é&%%%%gﬁ%ﬁ%%dﬁm catheterizati%n. nfms
2§05 athinkamosition (6e CONBELAICOHIS SRS T ARG gRtion, intre-
SR UL GAR RIS REHEaEheReRE inhikiliond{dlaedCosgitatiotshe fitting

required such as to prevent coagulation of stored whole blood and to
Oﬁmvﬁhﬁ%ﬁﬁﬂﬁﬁon in other biological samples for testing or storage.

Thus coagulation inhibitors of the present inhibition can be added to or .
[Q%ﬁhctéa%oréingly, a method for trear’zzrng a con ﬂ:it%m ina mammﬁ c%arac%nzed by

undesired thrombosis comprises administering to the mammal a therapeutically 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 gyndrome,
myocardial infarction, unstable angina, refractory angina, occlusive coronary thrombus
ocourring post-thrombolytic therapy or posi-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 circulaticn,
15



with stored whole blood and any medium containing or suspected of

containing plasma coagulation factors and in which it is desired that blood
coagulation be inhibited, e.g. when contacting the mammal's blood with
matefidPSEIetEd from the group consisting of vascular grafts, stenté 32006/043635

orthopedic prosthesis, cardiac prosthesis, and extracorporeal circulation
thypsnietic fOOBBPBiisles it tsdiinformatatione Buerehotiheserdidesiane
aé‘éé@i&:ﬁﬂt%ﬂp{ﬁé%ﬁﬁg%ﬁx‘é&ﬂé‘d‘@H¥ﬁ%@?@6&ﬁ§?@é%ﬂﬁé}%ﬂ¥8ﬁ%ﬁmmmm

animalsfﬁexotic animals and farm animals, including mammals, rodents,

refine iR, ikt ibremdrbd aibmrnY HoeteRerers T uming cemsen.
ahelepnisiiatiopn8058]-haesans uic Jicide formulationsgansrally praplasadar

into a container having a sterile access port, for example, an intravenous

SRR B R NG S L e et AR B PSR ot end

speiedie. J0AS0ttherapduticdlly ieffee tivenddsage $ifady heedate thrbrabl bycurring
' N Viro or in vivo, met h particular of the present

L R B SR M RERER sk,

roptirdial pos ddeoreejuiserktiPheantheprditeivethgietitiela0ly: effective dosages

will be influenced by the route of administration, the therapeutic objectives

[881271he Thementiste sl BatemprordrjeBaon iy hypdeeathiel Hegalda il can also be
JRAVIRASWMEH G dosnaR daLeliyereds '%%}P&l Redys: @H_}g%vgﬁrcgéﬁﬁfaﬁon of

routes of administration, the absorption 16 2007/05651

spEer yBols 64 4885 BGENRSPaN R BLi e bialgdeabiammla foF aipe or

seaERoOUNd:byomelbods maliiewntiz phaimatologyn Aecosdingy +f sdyntacied
o] n%ce sa%lfo&th%th rgl{%ist ta.titer th? dosg?)e and rtnadi thg raute Pf
VHahinStration as 1éq fifed to obtain the Gptintar tRerapeutic effect. Thes ~oma
cdetmiminatioriond effettiveidogdgddevelshinaiosditrmgidsage bevelsbited, e.g. when

%%%?ﬁ%’ }ﬂ% GAGHENS e, ﬁlﬁ?ﬂa‘i@ﬁ%ﬂke‘i@%@a‘?ﬁ@% E%fg@é‘ﬁ?ﬁ t8F$ascu1ar

e art. Typically, applications of the salts are commence
geslier dogage thapsiicwmtTthosagandiae BroEhngiinendasememnpn cisylrsign
s%f@g;gjs achieved, [0061] Typical adjuvants which may be incorporated
Into tablets, capsules, lozenges and the like are binders such as acacia,

(6883 ptarchigr anlplinsend SxtRieMseHehAs taicregryatalling &altdlasRied to be

disintegrating agents like corn starch or alginic acid, lubricants such as,
P B 6 R FRTPADIR A G S SHE AR YF FRGSEE: Bpimals,

iflanptingnagenis, Yhensoado sagilfornisaprefestte aitnadslitiofnde Hoeses, dogs, and
cz;}rlgsove materials it may also :

B. Administration

[6059] Therapeutic liquid formulations generally are placed into a container having a sterile
access port, for example, an infravenous solution bag or vial having a stopper pierceable by

hypodermic injection nesdle.

[6060] Therapeutically effective dosages may be determined by either in vitro or in vive
methods. For each particular salt of the present invention, individual determinations may be
made fo 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

16



contain liquid carriers such as water, saline, or a fatty oil. Other materials

of various types may be used as coatings or as modifiers of the physical

form of the dosage unit. Sterile compositions for injection can be
forffA e 5éetrding to conventional pharmaceutical practice. Pdy T/US2006/043635
example, dissolution or suspension of the active compound in a vehicle
c&liRngE TapFoiicopdiadnatiatiie feminedHiote:dike cothybuhskhs tasthuds avell known in

HiRARAIBR Sabe-AaalRd:: BulfersnRiesaryalives Aatigrdanisand hedike g

can be incorporated according to accepted pharmaceutical practice. C.
neodifhhatSHnE AdpE YorED) apHadsiRd bt ekl dxerptimal ﬁg%ﬂﬁnﬂ&gﬁ glert. The
daemdzimmﬂﬁmﬁsmyﬂgb Q&k}earr]s, Eh@i?é?@?’éiﬁ&ﬁg’éagﬂﬂ§ﬂﬁc%§%%ﬁo IRchieve the

ertajn preferted embadiments,. the salts of this jnvention may ..
R T e R e S8 0Bt L B P s o gt of
thopalitiortscanoerdintad genekaihzatoeptedithedicak feackcesigdh@sased until the
c@gﬂi@@gﬂw@mﬁgﬁ%ﬁthrombolytic agents, or other antithrombotics,

including platelet aggregation inhibitors, tissue plasminogen activators,

[Hé@ﬁ”a?%pi%&%&%ﬂﬂé%ﬁ%m%%%c &%@H’iﬁ‘%‘.’éﬁ%&% ee(rﬁﬁ%&nm‘;ggges and

salts of the present invention may act in a synergistic on to prevent

the dikeiasidinasmo w4 Asaeite St PG @slatithand syapiansy rechuee the
ﬂjm@cﬁ@@ﬁﬂﬁfél&@ﬂo@?ﬁﬁ@nﬁgﬁﬂﬂgﬂﬁaﬁg lﬁdtlsqy&ﬁpﬁWQé;H@lea%ﬁf B6icants

thrombolytic agents to be used and therefore minimize potentia )
HehfO g S atats S B PR SHRD SR TBI SH PhEtiRisR RevRiie
agedinaiifhén mdvrupalssutheaspibdiesd ivinansthehpepe: hesgsiscatiey also

[ 0Qgs, cats, rats _and mice, or.in vitro..17 W. 07/05651 .
BB RS RS S O 2 T Ol RpliEals oLy woes
Itiag @mr@@ﬁ%@maﬁaﬂ@ﬁﬁﬁ] of tlee giiypoalricrof Fohmdtadgeamie Sterile
SopRiRddesals alariays Mﬁﬁ%&aego&gg%ccaﬁ%iﬁ%ﬁ&f%@gm%uﬁcal

not limited to, HC| salt, lactate, maleate, phenoxyacetate, propionate,
FpciiGRhateor SeraraRes. Sivolnaee, aHpRETaR 0§ the grlire compspRate 2 vehicle such as

daoiades sinaiecmesylaifc R ImRraigl 8l¥aRlae into a liposome may be desired.
ﬁ‘%?hthalene-l 5-disul hQHat%éa?en‘ isate and pbenzene sulfonate. One of

iR BIE SR AFPe R 1L 2L B 1BEVRYATES AFSRIIBEIHS accepted
Eemprisingdhegracttapound of Formula | that are useful in the present
invention. It is also contemplated that salts of the invention can be readily
convefied to@sharisatisoflibesjrivention. [0064] To assess the thermal and
hydrolytic stability of the salt, tests known to those of skill in the art are

sEgrmes These KSiRRMRGRrauelriscusaad i FXAMRIS dith other

elow.
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 praciice 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 1o prevent reocclusion following a
successful thrombolytic therapy and/or reduce the time 1o reperfusion. These sakts 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 vifro,

17



[0065] A number of methods are useful for the preparation of the salts

described above and are known to those skilled in the art. For example,
reaction of the compound of Formula | with one or more molar
eqiWAREAtdBFthe desired acid in a solvent or solvent mixture in REHi& /143635
salt is insoluble, or in a solvent like water after which the solvent is

remoled byCeugpaiadi paeghstitiation or freeze drying. Alternatively, the
compound of Formula | may be passed over an ion exchange resin to

form the degired sai, phpNEsal RN QLR m@eratpepverted to
. another using the same general process. [0066] The compound of

E ula, | was prepared accqrding to the pro ure rth _below. Th
O S PP R T S e U R R SREL U BN T € anc
orgarstadlinltyintiedingl ariddnyidnlydicosiabilisgl taladtiiy pledts. themoryastdte,

p,fég%@ﬂtm%&%%?u& AE Fotmula. | GaRReRIeRAR0-Ac RN IR Ak Qe citrate,
several different met odologles, either on a gram scale (< 1'kg) ora

TRAB SR REeCE Y $QiF T oL SnamaRbnais f5HsRE gBdiRenzene sulfonate.

obxampie 2, ARG M msealeHmelined-is setdamb iR 15 mRaieRkNDmprising the

6,844,36781, see Example 266, which is herepy incorparated by f
CPBYRPBATET M%ﬁt@mf&%‘i?{h@ b T i i panemplared et
sqitephredioveaisiograte sedityusimgribtprotedsakssdtthortvimample 2.

The formation of the dimethyl amidine of Formula | involves nucleophilic

[E6atk div aseyarthegiemna el depratyitatedidityinéthwithithestd dprotortatbdse of
ine,f df d i ithi .

R AR S A R e i

{évgﬁﬁhy%[%%%? 1§ %% |t rom g %%@8&%&%% %e%faﬁ%ilkigbrm@a%m and

ecognize that the deprotonated amine cah be formed via other

arntiodsicatigsdokilledon Gewie ividrmplseRasERs Gitrosrmpayehel ermula 1
JRIERALSH BYR MRS REAIRRT SretReds-EA0RY A Hesfalyent ik Iikture in

method of the present invention as described apove is a, non-polar, 4 by
véprhtibesilentisabibias el AHRYSRIEST AR PHEIYICERg ol ent i romoved b

Jimathpwy aetnanes siexenedhexansltereibiyelerthuyheting bepsanela I may be

and cyclohexane. In addition, the formation of the deprotonated amine
RO AT S OSBRI 48 BTN O e o D I A G, Byt may

elow

theoaming to teaththetogriposagkeafebormhptadesan also be carried out at
temperatures below 10 C. One of skill in the art will recognize that the
[fitet] 0dStaf ¢hmpprederitioneniidweapipaprd cicertngi tigtharimesdnseet forth

bsé?c%? n’&%er%%%%@%aﬁ%g ﬂ%%%lﬁ?m&qﬁrlﬁﬁ T was chosen for its excellent

crystallinity, thermal and hydrolytic stability, and high purity.

2. Formula I

[0867] 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 incorl,:)orated 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 dimethy! amidine of Formula I
involves nucleophilic attack on a cyano group by a deprotonated amine, with the

deprotonated amine formed from a secondary amine and an alicy? lithium, As used herein,
18



[0070] The compound of Formula | can be prepared using the method of

the present invention in yields greater than 50%. In some instances, the
compound of Formula | can be prepared in yields greater than 65%. In
oth®f378¢448&¥ "the compound of Formula | can be prepared in Jfelggs2006/043635
greater than 75%. [0071] In addition while the method of the present

thép_déﬁlﬂﬁ‘aﬂcfﬁ"’ %%g%%&MQH@QQfofﬂﬂmqlw Oeagbefiaitsealess of skill in
similar. to the procedure ysed on the kilpgram-scale, there is an increase
o L e PR T SR T B AR A0S (TEPERIOR o JURpes, and
fosteieine dased fietdsmarnb oditind &f asindarb ducedmepersdtbof thei@xcdssher

mj['_ﬁ‘ nts. One of skill in the art will recognize that the compound of
ormula | can be prepared via other chemical methodologies on both a

mgﬁﬁp a&%@-&-ﬁﬂ@i@ﬁﬁ%&h\%ﬁ?ﬁﬁ %@ﬁé%&l@@é&%@éﬁ@%qe%mfa%wgsmt@% a

eviations used throughout the specification have the following
noweakinger i sehigstramh At brdrperee i dFeh didh dduiasudimethoxymethane,
diSRMIMRIRinE maayPlst R sbiifarpmtial, ScRNYNeRAIRHMBINA &R Al

ethylenediaminetetraacetic acid eg. equivalent EtOH = ethanol 19 WO
foppaHOEhT ISP PIPE S GBI SERD T RAR [SPPELg R Bidfhaance
niiqeigiahtomatost apkye hnmdtodbidzikelderd kR ddffratadld I eouRbng carried out

at(‘:cglgl%%argguriég b:e]lglg q%' %;elg IS\{{%Ime Ifhg c!ﬁ['? Will reco gnize that the methods of the

present invention can be practiced using various other solvents, reagents, and reaction

temperatures.

[0076]  The compound of Formula I can be prepared using the method of the present
invention in vields greater than 50%. In some instances, the compound of Formula I can be
prepared in yields greater than 65%. In other instances, the compound of Formula I can be

prepared in yields greater than 75%.

[6071] In addition while the method of the present invention for preparing the compound of
Formula I on a gram-scale is similar to the procedure used on the kilogram-scale, there is an
increase in the scale of the reaction of more than 3400%. Moreover, in several steps
increased yields are obtained using reduced amounts of the excess reagents. One of skill in
the art will recogﬁize that the compound of Formula I can be prepared via other chemical

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

ag. = aqueous

cm = centimeter
d = doublet

DSC = differential scanning calorimetry
EDTA = ethylenediaminetetraacetic acid
&q. equivalent
EtOH = ethano!



LOD = limit of detection M = molar m = multiplet mA = milliampere Me =
methyl MeO = methoxy MeOH = methanol mg = milligram min. = minute
mL = milliliter mm = millimeter MTBE = methyl tent-butyl ether N = )
noriAFHPEHdnomolar NMR = nuclear magnetic resonance s EGigigt?o/043635
TDS = total dissolved solids TGA = thermal gravimetric analysis THE =
tetrahydrofuran M = riicfonf8f# Example 1: Preparation of a crystalline
polymorph salt oFE&fmuTa High B Eeass-Epuid M ITSERR Y 3-necked
1500 mL round bott e(_'j'__fl H'equipped with a condenser, free base
compound of Formuigd 1 (2 T g.) was charged and 9:1 EtOH/ Water
(500 mL) was added While ;O |§  The resulting slurry was heated to 70
C. Maleic acid (12.7/°9; 2 e ]Wvg Sued dropwise as a solution (100 mL
of 9:1 EtOH/ We\ter)k dgﬂﬁ 1%50@ had been added, the solution
became noticeably clearer. é& complete addition of the maleic acid
solution, the tempesafure Wag:hetdat 8. for 5 minutes. The vessel was
allowed to cool slowly;to-45£;and 400 mL of MTBE was then added. The
solution was stirred fgyr 12 hiifagigesulting precipitate was filtered and
dried under vacuurnm A he- saltipfalrireula Il was recovered in a 45% yield
(14.2 g). 20 WO 2007/0565héthd T/US2006/043635

MeQ = methoxy

MeOH = methanol
mg ~ milligram
min. = minute
mEL = milliliter
mm = millimeter
MTBE = methyl tert-butyl ether
N = normal
oM = npanomolar
NMR = nuclear magnetic resonance
s = singlet
TDS = total dissolved solids
TGA = thermal gravimetric analysis
THF = tetrahydrofuran
pM = micromolar

Example 1: Preparation of a crystalline polymorph sali of Formula II

Gram scale preparation ,

[0073] In a3-necked 1500 mL round bottomed flash equipped with a condenser, free base
compound of Formﬁla 1(25 g; 1 eq.) was charged and 9:1 EtOH/ Water (500 ml) was added
while stirring. The resulting shurry 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 I was recovered in

a 45% yield (14.2 g).
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Kilogram scale preparation [00741 The compound of Formula | (24.6 Kg)

was charged into a 760 L GLMS reactor (Reactor A). Maleic acid (12.7

Kg, 2.0 eq), ethanol (445 Kg, 18.1 parts), and high purity water (140 Kg,
5.7%4A¢) W Added. The reaction mixture was adjusted to 22 E{IY§@P06/043635
25 C) and agitated at that temperature for ca. 1 hr, then transferred
Khilenrgm s qaddighipgfidtirminto a conditioned 780 L Hastelloy reactor

t e ines were rin foryard j i
BB A A S LR R s

(Hrpstervias Moree agis e dider3 Ak mileildHhakimJh temporandrbigh purity
Ry &0, @@t@ﬁ%y heat reaciortas @l@éﬁ%&t&@%&%};ﬁ% {394 P89 ¢4 25

volume) remained. The Reactor B contents were sampledfor in-process

"R fiiis S Aot damaeisie fettienof laiiiheimerfetd fhwagtospelighng filter
Ty ates 49180 1 21 paris) wasshawediaReaciot B.apd Bpmp g% 17ines were
Iter. The

cogé%?trati n under vacuum resumed until a pot volume of ca.”14C
g "YasastiE wEh pidimel sthamrl (ReidaB @ in prEshingsl
fikitiveobathanehsattofhavdanin was d4n Highauimwaier {49 ¥8m? Bycol bath (to
%on unde{g%/?scuum,resumed to

BRSSPI SOl

anap me o
crafiontstenobsafilet formptadéawdiVR, Trid denipsvedutatofitheriRizastor B

; iusted \ nd formation of.a slurry was '
L o K O L AR Y Mor
s} CaconioR It HaRKETR RS BUBEt acpeitihlgadicber it F-637ieats volume)

wiotthidedReasior B PNNIR anddinesiwerse insed-fanva it P& B3 Formula 11

centrifuge via polishing filter with two portions of high purity water (ca. 30

g BhcHYS M iR v SRISY H5F repibeRead prRoqpRsafation under
vabhmwmeebshatethe plriiy efpidteropredutionasi09.1 AY%rdhed AmEsLHMRLIIMat the mole

as (.26 A% therefare recrystallization was unnecessary. The filter
R B B o AL T BASE b ATR oF E T GPARERS ofee
agizsbRdciy €81 Bafhd(to el read torjatketpbh4biy AltercaalBOdollisnint. The

lysis, indi 0f,0%. The.dry product »
SR Sl e

4
cRrBHuEE Weenihd Mg Hatk SSasReaatar Boump rpddiess 56:80ed forward to
thQQT5 Lehbersaltef Fonmula Hiwas:aharagisrizad Hﬁiﬂgn%ﬁﬂﬁ%&é@#ﬁﬁ. 30 Kg each).
Tgleslﬁrlbed in Example 4. The X-ray diffraction pattern for the salt of _

B PG TR R0 18- PROCEH S ChaP e B haw ws) ek the et the
raphraxiaa®. pedk, ldeotionst thiudty vhik.8,253484 14hd th%&i%ré—?le&yﬂtﬁiﬁzaﬁon was
8, 21.6,.22.7,.24 26.3, 26.8 rees 20. A melting point
shiede€hrl ShORta b B I Ra R R S
a9 P8, dEecijatietv ireigracdo2 Ac kel pOlCHIRIS. aAfieight BsS bfs, in-
p%@%%%%ﬂ Qﬂa-lﬁzgﬁgﬁzﬁ@&t LI 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

expecied 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 foilowing approximate peak locations: 4.9, 9.7, 11.8, 13.8, 14.1,
152,17.6,18.5,19.9,20.8,21.6, 22.7, 24.1, 25.0, 26.3, 26.8 degrees 26. A melting péint 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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21 WO 2007/056517 PCT/U52006/043635 was measured via thermal

gravimetric analysis (TGA, see pattern in Figure 2B). Water sorption of

the salt of Formula Il was reversible and showed a water uptake of

betW&SHHG/456aHd 3% (Figure 3). Purity of the salt of Formula || wiST/US2006/043635

measured by the presence of hydrolyzed amidine content as measured

Vfgﬁ Heaseedridatemalgrovin doimahaty e T00%se¢QBTIENN MRe 2B). Water
&Q)‘ﬂ\@a o3 & ﬁ)rl?ﬂﬂia & %ﬁ§1%)m§l§%ﬂﬁ si?igl)deg g\&g‘w} t‘c]xke 8{% tween 0.1
7.42 (s, IM, 7.68 (d, 1H, J = 8.0 Hz), 7.95 - 8.15 (m, 211), 3

%(?r(F igyse g P %Wﬂﬂi fhe wltorHigympladisvas me@mrﬁéym)pxw% of
rgmalﬁaeamhﬁﬁﬁ cbafbit 151Ras 380030 (1 200 +H:1994+1QRQ, B8R4 80k > 999,

710. Example 2: Preparation of the compound of Formula | CI CI
[WMeZHh@&RQQﬁ% BEO N HEMN Nk, A, %Cébl(ﬁ\lwwd%ﬁﬁ 9.0
r?%%ﬁ; F 1IN H3C"\CH3 Gram scale preparatléz#l}OWéA slurry of the
1% d OHES MU Btabs §0H8edim P @ @b&@%&@ 8.42
(preEared andEyjusecioloe @;tmmmmm@aymdwgm@a FBEPRIEE 8815, 1380,
|th e, 2.45L, 5.5 eq.) was added to
g} ﬁégéﬁég slo é%ﬂ?@nz 8 L 5.5 eq.) maintaining <10 C. The
ithiu m Lde splution was c d into the slurry containing the
écj%)ar’{}i:i n(!?jj%d%t %ﬁr‘%ui}a ﬁ%e'ﬁgﬁ:l%%l hé po mperg?uli;e of <10 C. The
reaction progress was menitored by in-process HPLC which confirmed cl
that the amo t ofFo ia F wasurik.0. A A buffer solution of i
g ) and Na2CO3 (490 g, 1.1 perd; 45 e

aterl-(6 6 g 4 51 parts) was prepared, and @ reattion
mixture was ti‘ﬁhsferredﬂo this_aguebtiisplution maintaining’< 5®7 The

product preg#pi ut and the resultipg slurry was adjusted tg er
a period of 12 h NH

CN
\
H3C/ CH

=
2/

Gram scale preparation

[6077] 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, 2.45 L, 5.5 eq.) was added to dimethylamine sohution

(2N/THF, 2.8 L, 5.5 eq.) maintaining <10 °C. The lithium dimethyl amide solution was
charged into the siurry 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;CO3 (490 g, 1.1 parts, 4.5 eq.) in deionized water (6.6 kg, 14.51 parts) was prepared,
and above reaction mixture was transferred to this aqueous solution maintaining < 5 °C. The
product precipitated out and the resulting slurry was adjusted to 20 °C over a period of 12 hr.
The solid was filtered, and the resulting wet cake was washed with 3.5 kg (7.7 parts) of
deionized water. The solid was filtered off using a coarse fiit 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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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§, 2bW/F&ftS). The product was dried at 30-35 C. Dry producP@wessz046/043633
obtained in 458 g (73% yield). 22 WO 2007/056517 PCT/US2006/043635
Kilogram mﬁ@m@a@@ti@n [0078] A slurry of the compound of Formula F
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indicated that 0 A% starting material remained (in-process criteria: max |
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ont nts were_. transferred to Reactor B thrqugh an insulated line
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Tc_@mﬁfm@’doe&ﬂaméttbmmh@ntmtémﬂmﬁltemdtmmin@l@teﬁ@miﬁmf Reactor B
J{ttgd@’{% Qfﬁlﬁlﬂg{ &gthCT%c?g(%gtgf E %Tép Ilnev\%}lger{l? L) ﬁ orward with cold
tted with 1? ﬁer C

. forward onto the 30" centrifuge fi oth With N
Infater (§30kd "X aHE) (Thé et fiterthkB(E6E Kgmammsfedgesddaom °C (19
10 tt ry. wash. in drinkin ater 10
t32 gﬁg%&t %ﬁ%@g%@t@og 2% (L‘, forc ?]E.)%l %%arsc)ﬁ 5}:1 iN er e%Boarll1 o’ReactOr B
Qi3S veistFitRged (@ifte eiRlp roses Sugsidiishovdh g ﬂl@lﬁywnhﬁhﬂ'gﬁdﬁcaﬁor B pump

Slatheandthe,ReasioR Ines 04 PUDRWRLE HRSED i 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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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%Y 20 BGBArs). The wet filter cake was dried under vacuumBAATHI§2006/643635

maximum temperature of water bath (to heat reactor jacket) of 35 C.
Hraprpleksiir€iinatis06s titeoomod s Hodnyirig Fand the product was

Ischa Jn 76 29%0mield. HE. d 98.% purity, Wi
o o R I TS S eia. o
PCT/US2006/043635 Exa 3: Pr%‘%{igﬁ of the compound of, =~ -Cl
Foyyla B Ste‘{?c}m?fynthe isof Pyridine (3.0 eq)  MeO 5
2-nitro- i@ oro-pyri¢tin fZ-y 5-methogis-tOehaamide (C) CMN(x B
0Cl M[;J Pyridine (310 eq) Met-POCtS(1:2eq) H ‘%2 8%
NO2 A B C [00791 5-Methdxy-2-nitroberB®fc acid (A) (25.0 Kg, 1.0 &q),
2-amino-5achloropyridine (B)£16.3 Kg, 1.0 eq), and acetonitrile (87.2 Kg,
3.5 parts) were charged to a 380 L GLMS reactor. The reaction mixture
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S . e m, n were rins orward with acetonitrile
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KigdbsS ipsres i pae dhforeaier entieatsetenptafusteds acgiensepnes) ofiia2 °C.
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turned from a slurry to a clear solution after the addition of about 1/3 of

TR PP AT AL R A SR S S B e trbict Safter ddfmprgiging pump
aadditienythe ieactipnwaiituieh wes agitaéad 6 25 Q) R2248), GhiRrieRphithe

at which tim éé b@g nfirmed reaction completion. The solutjon
SRR o 16 0 o) BRCHAT I WAIEP (TSRS K e 2 Bt
cwasschaige elftsidlad padiilenkdepny téacfite ROeratute:bativeahe k2 dition, it
balafse a@ﬁiEﬁaﬁf’g@ﬂd@ﬂ%‘é}%@ ¥4 iéﬂet%eardeﬁjczi&‘ir%?x%&r&%sgat?t 22451 389 (20,2

aglitatea for ca. AIS U- til exotherm ceased. Formation of &'s urry was
s traisacbhfirah edughditheEOHtems! i sronEsotsh matéofilterepletoto Zhe solution
WISesHER putsche dted wih b titeldoth, The eaciarRumRy A Ings.

were washed forward onto the pressure nutsche with two r?ortl ns of
sHrirkimdplvcterniB2. BctjoR Bmperature between 12 and 30 °C. The reaction mixture was
then adjusted to 22 °C (19 to 25 °C) and agitated for ca. 5 hrs unti! exotherm ceased.
Formation of a slurry was visually confirmed and the contents of the reactor were filtered
onto a pressure nutsche fitted with F-19 filter cloth. The reactor, pump, and lines were
washed forward onto the pressure nutsche with two portions of drinking water (62.5 Kg, 2.5
parts each). The filirate 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 % pwity by HPLC.
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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 his, in-process LOD analysis
iNERc2teH0assblvent content of 0.72%. The dry product (C) was R§iSEhaed+3633
(34.4 Kg) with 88.2% yield and 99.1 % purity by HPLC. 24 WO
Step Go DB EETF PCFAndro06(54568%-Btedia-Sybtiesietbéxy-benzamide (D)
2-amino-N-(5-chIoro-gﬁridin-2-yl)-51qrz1ethoxy-benzamide (D) CIH2 O
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co nd ¢{(33 Kg, 1.0 eq), 5% plicli”r’rﬁnfim carbon (sulfided, 0. , ﬁ N
0.01F pargPand dichiorometharme578Kg;-t7-5parts) were ch NH,
Agitation was started and reactor cortéfits were adjusted to 22 C (19 to 25
C). The reactor was pressurized with ca. 30 psi hydrogen and the
reaction mixture gently heated to 28 C (25-31 C). Hydrogenation of the
[0088} ctdiocorRentdasisliverforrhedoungennd C3BPH at 26 &),(25 tetadthn@s carbon
1 ) i ' a mpl H . After 16.5 hrs,
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wadRreugh aconditanss celteRadHQ:2-.0 K sl conditioned, hit‘éh%é?z%ic

dichloromethane) prepared in a 8" sparkler filter to rémove the

K
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(25 podiors; efdichieianethansi(82 Kkgcoh RALSHASR)e TherfilialeAas 16.5 s, the
t{ansferrgd toe%nd cqnce rate(élijn a SZ%L GLMS reactor.under a

A PRoSPherc preasrects E5* LI8 I APBdnS VRhFUEF el ST tas Rygtesial (0.472

AVpaifsy wagaiiaegdt: arattooncentiatidned dtioughl ainsdeltiatrmbspheniad (0.2-0.5
- : rts volume). Insprocess NMR. indicated that the

e S ocs oD R S e Rl A

remeng e @ labmimnaatr Fen ddtraaiser cofthelitubad aiertorizae @S tw@ paith two
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5%. The reaction mixture was then adjusted to 3 C (0 to 6 C), agitated
conpeniRidaARG e Fe STITTERTH) FTed BROSRhKBTet yrRcsstiel Al éhparts
volditied Withidoll@dilkar, clotharihevieabiofe pumPe AR N WEsBHFiNSe dnder

atm%%rp\ﬁgég ;\5\{%?5&% %@a.c% L (3 parts volume). In-process NMR indicated that the
dichloromethane content was 39%. Ethanol (69 Kg, 2.1 parts) was charged again and
concentration continued again to ca. 99 L (3 parts volume). In-process NMR indicated that
the dichicromethane content was 5%, The reaction mixture was then adjusted to 3 °C (0 t0 6
°C), agitated for ca. 1 hr, and the resuliing shurry 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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(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
cortéhtWEL516.1%. The dry product (D) was discharged (26.4 Kg/1i72006/043635

89.5% yield. HPLC showed 98.4 A% purity, with dechlorinated impurity at
e g&.’%W%ﬂ?ﬂ%ﬁ?ﬁ@@m}s@%MMGQB"Wﬁr@mhbémthﬂw»
bisnEznierBpirddio?iyh) (83(4-cyano-benzoyl-amino)-5-methoxy-
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(17. ~1.1eq) and THE (92 Kg, 3.57@arts). Reactor contents|were H

agitated at' 22 C (19 to 25 C) until all of tHe solids had dissolved. TheNH HCl
resulting &blution was transferred to geceiver and the react

rinsed forward with THE (26 Kg, Compound D (26.4 Kg, | eq),

THE (396 Kg, 15 parts).and pyridine (2.98 Kg, 0.4 eq) were charged to a CN

react and Jines were ringed forward with TI-IF (34 Kq,
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Isohaliendiaisictiarlied 1S thetvk aRtartkeapingthedemgesatiing 2 °€ 830G 25 °C)
waRfainstag: fonRch it THE: ( %)_P resulting.yellow-colore .
slur?y was agitated at 2S2 C g@?)elz%*l'é o-gr”%%uflﬁs‘y ﬁ%%ar%sgg%rg Ppower recelver

HRETOD HiS BAUHErsacomigolRd 61 FBenl lead) c Sisanbuhdh (26.4 K, 1 eq),
TR CING oM pIton of ﬁ?ﬁdﬁ@‘gﬁ% K E Q).SJH{% vyg?escﬂgféggtg N &n reactor. The

pressure nutsche fitted with F-19 filter cloth. The reactor, pump, lines, and
PRTEP GRS HErE BB WArd e B d ST (Bt diiahd|Reas )1 5 kP aariRyingismp, the
dvetiitiermeakbchiaiiciveirasgad B Svds IKaprapd s anstestes Daekite: ¥ temperature at

¢tor for slurry wash in eth 317 12 parts) at 22 C (19 to 25 C
e e K R S 10 B Rt R e sy was
agdlatidnt BAMD (Mes2 aME)Mist dilte hoake warecsindet (it tworpodinnsbiwed a
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ter cake was
was filtered onto a pressure nutsche fitted with F-19 filter cloth. The reactor, pump, lines,

and wet cake were rinsed with three portions of ethanol (ca. 15 Kg each). The wet filter cake
was discharged (65.4 Kg) and transferred back to the reactor for shurry wash in ethanol (317
Kg, 12 parts) at 22 °C (19 to 25 °C) for ca. | hr. The slurry was filtered onto the pressure
nutsche and the reactor, pump, lines, and wet filter cake were rinsed with two portions of
ethanol (ca. 15 Kg each) and two portions of THF (ca. 15 Kg each). The wet filter cake was
dried under vacuum with a maximum temperature of warm glycol bath (o heat the reactor
jacket) of 40 °C. After 14.5 hrs of drying, LOD was 0.75%. The dried material was milled
(screen 0.125%) to give 31.8 Kg of 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
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dried under vacuum with a maximum temperature of warm glycol bath (to
heat the reactor jacket) of 40 C. After 14.5 his of drying, LOD was 0.75%.
The dried material was milled (screen 0.125") to give 31.8 Kg of product,
whitR #fa5Hfigd under vacuum for another 10.5 his. LOD after diyiH§SR/ds/043633
1.8%, and the product was discharged (31.5 Kg) in 74.8% yield (expected
R 0% G ORI T LR REr T 0rsTa AU BrAgie 1 Suindedns TRranather 2 hours.
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precipitation and shaken for another Mok, The samples were then
filtered, dried and then analyzedc:id judge their purity, grygtallinity and
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Succinic

Adipic

Ascorbic

Camphoric

Gluconic

Phosphic

Tartric

Citric

Methanesulfonic

Fumaric

Glycolic
Naphthalene-1,5-disulfonic
Gentisic

Benzene sulfonic

Camphor sulfonic:
o-Hydroxycaproic
Benzoic

Glucuronic

Ketoglutaric

Malonic

Mandelic

Pyroglutamic

Sulfuric

frans-Cinnamic

i+, crystalline 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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E

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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Gentisic + Benzene sulfonic + Camphor sulfonic a-Hydroxycaproic

Benzoic - Glucuronic - Ketoglutaric - Malonic Mandelic - Pyro lutamic -

Sulfuric - trans-Cinnamic - ++, crystalline form, no phase change, good

pulty? 20478t bhous, some phase change, moderate to good pfetyt/S2006/043635
little or no crystallinity, phase change to less crystalline form, low purity; -,

no prediifistiortisbs cmgzing Sieen@0B 8D I Jecondary evaluation of

several salt forms was carried out using the methods described below
[4RH]Ithdxsdntr suerasatizeidd ontel FaibkérSae RitRfie squipad, with 2B0 position
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Calorimetry (DSC . data were céolected ona TAinstrument
hesioios el witt BisOposHRA> aickinpler THECEpPYyEAHH30 mL/min was

mefpRkatdiR-calyation siandard Vanindiiar SARNNesVeEs: et aldwise
rate, of éo / min between 25 and 350 C. A nitrogen_purge at 30 mL/min

Sisd: FAAHARREIEY SR ETLIRGE BT Al SEAE A BRSO tvas

used, unless otherwise stated, and. all samples were crimped in a

hermetiC ARy PR BT BEHH ARG YA mogravimetric analysis (TGA)
5 A dat llected A Inst TGA, caljb d
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Powder Diffractio
platinum crucible.

XRPD (X-Ray Powder Diffraction)

[0086] X-Ray Powder Diffraction patterns were collected on a Siemens D5000
diffractometer using CuKo radiation (40 ¥V, 40 mA), 6-0 goniometer, automatic divergence
and receiving slits, a graphite secondary monochromator and a scintillation counter. The

instrument is performance checked using a certified Corundum standard (NIST 1976).

[6087] Samples run under ambient conditions were prepared as flat plate specimens using
powder. Approximately 35 mg of the sample was gently packed into a cavity cut into
polished, zero-background (510) silicon wafer. The sample was rotated in its own plane

during analysis. The details of the data collection are given for the method in Table 2 below:

Table 2
XRPD Method
Angular range 3° - 40° 26
Step size 0.02° 26
Count time 6 seconds/step
Divergence slit V20
Anti-scattering slit | V20

[0088] Diffraction data are reported using Ca Koy (A = 1.5406A), after the Koy 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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[0086] X-Ray Powder Diffraction patterns were collected on a Siemens

D5000 diffractometer using CuKa radiation (40 kV, 40 mA), 0-0

goniometer, automatic divergence and receiving slits, a graphite
secBRIAN/ v dchromator and a scintillation counter. The instrdfnERES06/043635
performance checked using a certified Corundum standard (NIST 1976).

[0087] SimafsiésysizluRBEr Gintsip Mitadiions were prepared as flat plate
specimens using powder. Approximately 35 mg of the sample was gently
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A B A TRa EAN HEH GRIR VA (A0SR EBR COlRGRr S ige ament
peowcéerpaijeiganetenincexeibbydhdctFOaneat vadeisirageMiN: Mt @rfburier

I [ [ [ IN-METRIC. .28 WO
L S DL S s g st perameter
Diffractig%{,@rggg.]‘a%ﬁa/ﬁgr o?%@ﬁﬁt gy%%gmlégr AXS 1K SMART CCD
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diffractometer equipped wit ryosystems Cryostream cooling
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rograms and refined with the SHELX am as part
SpEirre sarBIliEss Yeie nieldyat 8dnty drstpasiatafermiinstdagorption
ilotRamGRasyRIfRIRaed segmeticply endallowedda miinaitadiding samples

isotropic displacement parameter. Hydrogen atoms attached to a

et foldtetem W mBrEHEFHEP RS At A G ete ©) All

salipieedhiard afisigte ely MitPIapdsotopisdisplacemenimnrardnetiém was performed
i ic Mapour Sorption (GV, ies [0090] All s les.were run

s AR Dl R o IR e

sotilvatenSstmpleabities were typically 10 mg. A moisture adsorption

desorption isotherm was performed as outlined below (2 scans giving 1

completeotybiiidy All samples were loaded/unloaded at typical room

humidity and temperature (40% RH, 25 C). All '

[0091] This was measured by suspending enough salt in 0.25 mL of solvent (water) to give

a maximum final concentration of > 10 mg/ml. of the parent free form of the salt. The
suspension was equilibrated at 25 °C for 24 hr followed 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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samples were analyzed by XRPD post GVS analysis. The standard

isotherm was performed at 25C at 10% RH intervals over a 0-90% RH

range. The salt of formula Il showed excellent moisture stability. Solubility

[0091) 178X49AE’ measured by suspending enough salt in 0.25 mE@FUS2006/043635

solvent (water) to give a maximum final concentration of > 10 mg/mL of

the pargrkfieedatmafithe salt. The suspension was equilibrated at 25 C

for 24 hr followed by a pH check and filtration through a glass fibre C 96
[oveliplatais e filrekenemsthesldibtagitiompnltibn: QuBntitalon wesnyent.

AEPLC with referenc Lﬁi{ dard dissol %d intDl\{ISO %ta pro 0.11 d wat
S GrrE VST Rled b e A A Do AR R B g end vt
mivenecie2 fe'd. TFimSﬁtaﬁditym@s wmmmhwﬁmtﬁdmdﬁmé pAKCL The
V%tqger? (fgr%]ldn? {}}Q glé% ; %lr%%rw%rtlm%sl t ec%%réa@&l{y%% %mﬁvent viaa

Injection ere was sufficient solid in.the filter plate the XRPD

YaaslnohedtyskhicakendsiipnaddeRen ges, 1efaediusos ment Pro software
v@z’glgﬁplhé)z.aib@@ic@i%@iE@Wﬂﬁ@tﬁmmﬁ% Asetate palis PrdtedPsoftware
, W

solubility of> 10 mg/m hile the maleate salts provided a solubility of
Vabdtb®. dhatgintorsaisalics BTGNS PSR LbY TS5

PCT/US2006/043635 pKa determination [0093] This was performed on a

Sirius GlpKa instrument with a D-PAS S chment. Measurements were

made-b n-agueous-and by notentiometrie-in-methanoland-water

"""" 1 RaiNieasured | BISA i o divsted vty BIBent
i R PRetvEol and L]"\?f i,g\fébes e \aB as1c
M@%‘I@asuda-Sheclg\llﬁéy extrapolatipn. The
{ C ifinement Pro software version 1.0. Prediction of
pKa values was made using ACD pKa prediction software Ver. 8,08. The
datafor-tHdsalt of formula-tHs-presented-belowin-Table3-—Fable 3
i - i‘gﬁ;ﬂﬁ? x| |'IOA6:¥4\610 PRHY ;‘é)‘gld-}g‘
Assi -Compound éuCLeu vrieastrea pﬁ\g%\,u preariciet II9T
0,50 | H3 Measured LU CAN NH '
T LY
™
s) ﬁ N
P Ct ACD Predicted 0.57 +0.29 Basic
U Measured 1.2 Basic
Ny

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.,
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ACD Predicted 11.00 + 0.70 Acidic Measured 10.90 O N N ACD

Predicted 0.57+0.29 Basic Measured 1.2 Basic N LogP determination

[009d bdinsseas by potentiometric titration on a Sirius GlpKa instpgqeRbyes/nasess
using three ratios of Octanol:ISA water to generate Log P, Log Pia,,, and

Log D values. The data was reflned usm Refinement Pro software

version 1.0. Predictions of LogP w hahisate using ACD Ver. 8.08 and

Syracuse KNOW\ALLBLMeL_l_GlsgleaLe._Iheda%a—!eHhe&maleate salt is
shown in Table 4 below. 30 WO 2007/056517 PETEIS2006/043635

Table 4 LogP ACD fmﬂgﬁ)&% Syra,gsg Predicted LogP 3.86
Measured LogP 3. “=0-08—Measured+togD 0.09 Karl

IVICasuIcu 1T
Fisher water deterﬁﬁ’éﬁ?&}ﬁe@ﬁéﬁtﬁ& Rontentsiere measured on a
Mettler Toledo DL3%autetketeusing Hydrana.Coulomat AG reagent
and an Argon purg re introduced]l he vessel as solids
weighed out onto ceMb m'r'p"a\eﬁ‘gg ‘%ﬁn which \A'A;E("%énnecm to a subaseal
to avoid water ing é@gawmﬁrbmﬁhtely 10 mg of $&khple was used per
titration and each analysis was performed in duplicate. Stability [0096] As
a measure of the stability, the hydrolyzed amidine content was measured
by HRLEG @Agitent &b it@Gh{ieseition time of 34 minutes) after subjecting
the sample to a temperature of 57 C with 75% room humidity. The
[008EM plﬁﬁaiwentmwamﬂmmiram drea Mobite Phizse Mofi@odbidi®s using
HySbIOAGeHS ARE Has EMBloNe & DAIB WEL® Callstled lchutoBan drtoin.
ays excep or the propionate was C Iecte at0, 3,and 8 gays
vesgebegtsolids Weighed out onto a platinum TGA pan which was connected to a subaseal to

avoid water ingress. Approximately 10 mg of sample was used per titration and each analysis

was performed in duplicate.
Stability

[0096] As a measure of the stability, the hydrolyzed amidine content was measured by
HPLC (Agilent FIP1100) (retention time of 34 minutes) after subjecting the sample to a
temperature of 57 °C with 75% room humidity. The sample solvent was methanol and a
mobile phase modifier of 0.1% triflucroacetic acid was employed. Data were collected afier
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 &

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

Table 5
DSC Hydrolyzed | Hydrolyzed | Hydrolyzed
Sal Crvstallini ¥ Water Amidine Amidine Amidine
alt rystallinity) me 'u:g Sorption | Content Content Content
poin (3 days) (6 days) (10 days)
non- 0.62-1.11% | 2.30-3.56% | 3.61-7.90%
reversible,
Acetate crystalline - high
uptake
(40%)
EHCI salt amorphous - - -~ -~ --
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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

wergdissegaded in the calculation Table 5 DSC Hydrolyzed Hyd
Hydrolyzed Salt Crystallinity melting Water Amidine Amidine Amit

ra%l¥zed

éUSZGOG/O-@%SS

point Sorption Content Content Content (3 days) (6 days) (10 days) non-

0.62-1.11% 2.30-3.56%) 3{§d.7.90% reversijeirflyetste Hystaljned - Eghrolyzed
upigke (40%%%%%%QEOUWM 20071056517 Amidine | Amidice
PCT/US2006/043635 is&iﬂydrﬁmﬁl drélpnéehtHydroipetesialt | Content
Crystallinityl melting Water Amidine Amidine Afmiing poin{&daytibn | (10 days)
Seotent Contept,GRRIENT (I days) (Rdays) (10 days) uccingte -
amorphous Citrate amartphous -+ -- 2 06% 2. 36% 2.68% | actate part
mdftBfe crys@ElfiBEnts reversible0.0 % 0.8-96%.0 % 18736 Malea68%
crystalline 201 Guptake ;{Qilsid7) Phenoxyacetate part multiple
roStifine eventgdemersibieng: 22% 2:97% 1.71 % Propionate crystalline -
129, -medium 253C-uptake
reversible, 0.0 % 0.0% 0.0%
197. | low
Maleate crystalline o uptake
201°C
(0.1-
3%)
part multiple
Phenoxyacetate crystalline | events B T - -
reversible, 2.22% 2.97% 1.71%
. . 129, | medium
Propiong‘ce crystalline 253°C | uptake
(3.1%)
. multiple
Mesylate crystalline events — - - -
Pamoate/ crvstall i
Embonate tystatme - - - -
. part multiple
Adipate crystalline | events - - - -
Ascorbate - - - -- - -
Camphorate | crystalline multiple - - - -
events
Gluconate -- - - - - -
part multiple
Phosphat crystalline | events - - - “
Tartrate amorphous multiple - - - -
events

Crystal Data for the Salt of Formula 11

[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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Mesylate crystalline multiple events Pamoate/ crystalline - -- -- --

Embonate Adipate part multiple crystalline events Ascorbate

Camphorate crystalline multiple events Gluconate Phosphate part

mu}ﬁgléooc?ll%ﬁﬁine events Tartrate amorphous multiple events Bjdi§jou6/043635
Data for the Salt of Formula 11 10097] All experiments are performed on a

staicsk Sy B RRIPleasRac ks dRneRasAselbr 20d alpyed wits Bme Grfoidotropic

dSHRsyNEMEnRsTean FORIRGLBYRE SN SSRrsHSY ¥oxﬁ@l?\§%gystal data

-97 and refined with SHELXL=97. Unless

ith either SIR-97 or SHELX
ABthEISE” g%eﬁb%fgg § T F e 3b06/043635 stated, hydrogen
atoms are placed geometrically and allowed to refine with isotropic
displacement parameters. The follom;ﬁ?é’{%ﬁles (Table 6 and Table 7)
provides crystal-data—and-structpyrerefinement for.the salt.of Formula II.
Table 6 Empliaiterhionawd7H 216G INEDZ0Formula weight 567.98?1
Temperature B&6{2ik KvetidlavelengthQ9g1073 A Crystal size 0.35 x 0.23 x
© 0.12mm Cryfgillmrgolorless qwﬁ)’&rystal systeni Triclinic Space

- groupP1U (ésglgrllg{ﬁnblunb e (2r-Aa="+3-1536{10}
Crystal size 035x0.23%0.12 mm
Crystal habit colorless block
Crysta)] system Triclinic
Space group Pl

Unit cell dimensions | a= 10.3321(2) A o= 73.1530(10)°
b=14.07133)A  P= 75.4860(10)°
c=19.5756(5) A y=89.6050(10)°

Volume 2630.34(10) A3
Z 4
Table 7
Theta range for data collection 3.53 t0 26.37°
Coverage of independent reflections 99.4 %
Goodness-of-fit on F2 1,001
Final R indices : R1=10.0542,
7196 data; I>2a(I) wR2 =(.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 fo the same extent as if each reference was individually incorporated by reference.
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b =14.0715(3) A (3= 75.4860(10) c = 19.5756(5) Ay = 89.6050(l0)
Volume 2630.34(10) A3 Z 4 Table 7 Theta range for data collection 3.53
to 26.37 Coverage of independent reflections 99.4 % Goodness-of-fit on
F2 1.001 Final R indices RI = 0.0542, 7196 data; 1>2r(l) wR2 = 0.1329

[00981 Although the foregoing invention has been described in some MCSLLP

cLAgtad.byway of illustration and example for purposes of clarity of
understanding, one of skill in the art will appreciate that certain changes

1.

and modlflcatlons may be pra ed W in the scope of the appended
claith® fﬁ%@ﬂ%ﬂg3a¥b OeHB}‘ ed herein is incorporated by
reference in its entirety to the same extent as if gach reference was
individually incorporated by referenc. 3 1M LLP CLAIMS: 1. A salt
comprising a compound=6fnyla NIHNH ONH
H3C'N,CH3 | and an acid sele

and an acid selected from the group consisting of lactic, maleic, phenoxyacetic,

propionic, succinie, adipic, ascorbic, camphoric, gluconic, phosphic, tartric, citric, and

methanesulfonic.

2.

The salt of claim 1, wherein the acid is selected from the group consisting of lactic,

maleic, phenoxyacetic, propionic, and succinic.

The salt of claim 1, wherein the acid is maleic.
The salt of clam 1, wherein the acid is propionic.

The salt of claim 3, wherein the salt is represented by Formula II:

1
HsCO\dLN
H
NH
o) = I
® —_—
S NH M oo “cooH
N
HsC™ “CHg
11

Q

The salt of claim 5 having a crystalline polymorph form.
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3. The salt of claim 1, wherein the acid is maleic. 4. The salt of clam 1,
wherein the acid is propionic. 5. The salt of claim 3, wherein the salt is
represented by Formula Il: L ci NAY 0 H3COfN)L% NH H O NH H(c)
"OOC7 _ -\COOH L H3C'N~CH3 II. 6. The salt of claim 5 having a MCSLLP
crystalline polymorph form. 34 MCSLLP 7. The salt of claim 6, having a

7. po‘ffﬂ@rs?ﬁ_f r@f%@iﬁ@@pﬁ’%ﬁ@?ﬁ%@@é@ @gﬁwﬁﬁﬂéﬁﬂfﬂ %Qﬁé%iﬂ@@fﬁ% at least four
characteristic peak locations selected from 4.9, 9.7, 13.8, 14.1, 15.2, 17.6,

appregimaspeBamtigrishcpenl pcohons elarddreas ©8. 37 Thedit df damn1g. o,
18.shayipea RoyederX4-nay diffragkanpRiiens having at least eight
approximate characteristic peak locations selected from 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, 250, 26.3, 26.8 .
de %&%@Fﬁ*ﬁﬁsg%‘f“éS?ﬁ%?ﬁa?ﬁﬁ@a%ﬁﬂ&é?‘%@?&?&iPf?é{&%ﬁ feas eight
appioatteste appraximate edkdopoivdesecay! diffractionopatiarl, 3oyndnl, 15.2,
Figure T, t im .6, havyi ifferential scanning calorimetry
17‘6aé)g§frgdxlljr%§t%2%§]ti2§ a%ﬂ%r%l?[% S%%?rqh%gg%agﬁm%%@eﬁaﬁtﬁém shown in
Figure 2. 11. A pharmaceutical composition for preventing or treating a
9. contiicalirnhdeammale vharapieridedbiay iddsicernambosppssmprisinghe
povAdihamARRYHCA PEERIARIR EARIPIA 3 therapeutically effecive
amount’of a salt of any of claims 1 to 10. 12. The pharmaceutical
composition of claim 11 in tablet form, 13. The pharmaceutical . _
10. conpBshtbRGH iRy PR e Apkli B SoprrfsecpiRaREBe flRigximate fo the

difrGenROSiaRi Ak claivhiht iy [pzengerormidl biglihe pharmaceutical
composition of claim 11 in a form suitable for infusion,

11. 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 10.

12, The pharmaceutical composition of claim 11 in tablet form.

13. The pharmaceutical composition of claim 11 in capsule form.

14.  The pharmaceutical composition of claim 11 in lozenge form.

15.  The pharmaceutical composition of claim 11 in a form suitable for infusion,

injection, or transdermal delivery.

16.  Use of the salt of any of claims 1 to 10 in the preparation of a medicament for

preventing or treating a condition in a mammal characterized by undesired thrombosis.

17.  The use of claim 16, wherein the condition is a member selected from the group
consisting of 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
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injection, or transdermal delivery. 16. Use of the salt of any of claims 1 to

10 in the preparation of a medicament for preventing or treating a

condition in a mammal characterized by undesired thrombosis. 17. TheMCSLLp
use of claim 16, wherein the condition is a member selected from the

group consisting of acute coronary syndrome, myocardial infarction,

thro%%%pi!)%é}ﬂg i?@%p{ﬁgaﬁ%%bg&géﬂﬁs %‘Bﬁfé%‘.(ﬁﬁﬂf%&i@'ﬂ%g Sissociated with

occufring post-thrombolytic therapy or post-coronary angioplasty, a

hepatirpindesisalfy smduiatten eeite bhevasetifs SPRHFGHE SATIoS IRt roKE,

extryd{)(?ﬁ%?@cﬁ%§m§ﬁpffﬁ‘ﬂ§mé§i€r&%ﬁ@%@ aYEROUSIRARCEISNESSRoN, and

venous thrombosis, pulmonary embolus, coagulopathy, disseminated
thropheiasemalcaingsiasrosiakbioihe S8tme siostidnilssisadbpenic
purpura, thromboanglitis obliterans, thrombotic disease associated with
18. hepatin-incd éad dhibibgcytapeanidatbroniadiio ebraplidationstassaaiatethy the

_ Wiﬁh extracorporeal ciﬁ%ulali%n,.?m{nbptic coi_mplicati ns sociated with
Step; RS HOIMSHTAE SHC SREMSrOMB SHE EpIiRtions 288 cidted with the fitting
of prosthetic devices. 18. A method for inhibiting the coagulation of a
19. bloddsetmplefimuitraiogmpdsingihé ostépmbbohtacting said sample with
said salt of any of claims 1 to 10. 19. A method of preparing a compound
of Formula l: CI ON 11 H3CO N H ‘NH fﬁlH 3C~N,CH3 I. comprising

contacting LiIN(CH3)2 with@® ulalll: N-'YCiO
H3CO~H H NH |
NH
o e
I\ NH
AN
HiC™ CHa

comprising contacting LiN(CH3), with a compound of formula I

0 N
}"'13(3{3\@‘\ﬁ | =
SNNH
o
CN
HI

or a salt thereof under conditions to form the compound of Formula [
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O aCN Il or a salt thereof under conditions to form the compound of
Formula 1. 36 20. The method of claim 19, wherein the salt of the
compound of Formula 1l is the HCI salt. 21. The method of claim 19,
wherein the conditions comprise using a non-polar, aprotic solvent. 22.
The method of claim 21, wherein the solvent is a member selected from
20. the BrouR RN SIsERG:P T tetralydroiisany diethy Lethpsudimathoxymetineaehe
dioxane, hexane, methyl tert-butyl ether, heptane, and cyclohexane. 23.
HCh%38 method of claim 19, wherein the conditions comprise performing the
method at a temperature of less than 10 C. 24. The method of claim 19,
21. whéreimibd«bdotfptaind I6f Rorrsitathésafititied vomyistd uofatdeast 5056,
25. ge method of claim 19, wherein the compound of Formula | is
PIOSYEE T a yield of at least 65%. 26. The method of claim 19, wherein
the compound of Formula | is afforded in a yield of at least 75%. 27. The

22. methesdrottbiarmKdaimgretrbaneie dhaselisalds ForemRe) ssipptadaliem dheagroup
conS&HY 3?@&%&5&‘%@%%&%@&, dimethoxymethane, dioxane, hexane, methyl

tert-butyl ether, heptane, and cyclohexane.

23.  The method of claim 19, wherein the conditions comprise performing the method

at a temperature of less than 10 °C.

24.  The method of claim 19, wherein the compound of Formula I is afforded in a yield

of at least 50%.

25, The method of claim 19, wherein the compound of Formula [ is atforded in a yield

of at least 63%.

26. The method of claim 19, wherein the compound of Formula I is afforded in a yield
of at least 75%.
27.  The method of claim 19, wherein the compound of Formula I is prepared on a gram

scale or a kilogram scale.
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