10

15

20

25

30

35

CRYSTALLI NE FORVB OF A KNOMWN PYRROLI DI NE FACTOR XA
I NHI Bl TOR FI ELD OFTHE | NVENTI ON The present invention
W0 edoatiesset o crystalline fornms of PCT/IB2006/000633

1, 2-Pyrrolidinedi car boxam de, NL-(4-
chl orophenyl ) - N2-[ 2-f | uor 0- 4- ( 2- oxo-1
(2H) - pyri di nyl ) phenyl ] - 4- net hoxy-, (2R, 4R)- (9C ) that
di sRylsayrimvhi frirMergr af fewins prrot NErNEEFAJTOR PXOTRASE TOR
factor Xa. In particular, the present i nvention
relates to crystalllneforrrs B and C of
1, 2-Pyrrol i di nedi GHFHPRRRTEVENTION

The presBlt-r(véntdh ratepidenta)ind\dri2ef ft | 2cRyHOldinegidarbonenide, N1-(4-

chlorophéé/ph\mgg ﬂlgc}rg—\ﬁ éi B%eﬂ%H%QyﬁalFxﬁ)hmg%4meﬁl§%é @ %&I th%play

inhibitoryteffagi$ prh’@e gerie gase taskoF Xat Lgrpp@@ldarbshe g[ﬁq@}t Mgntlon relates to
crystallink FrAEROS hisd C bM ,2Rprakbifedid3NCKLARE IND-(@kchididbhdnMM/ENT-(dSr0-4-(2-

0xo-1 ZFb ﬁg %n}g‘ogneng]a{: Fgﬁfgg eg?ﬁé@pﬁpﬁ%rng re%‘é@? gfLUaf% X%insa%%ﬁ“?ap%{lf?c
agents fas e dispases.onaraptadgsp bb@bﬁomaéthrmmué NRGMAR: | on
wi thin bl ood vessels precipitate many acute

cardi ovascul ar i & &p [ be consi dered
the key or pri r%cf@ !%)r?‘iﬁ)u aﬁ"gg&'v y in the
Ischemicdeayy disegtse @nd cerslyadesuldr dissase\aestha leptling edusss of dleatip Ingheaworld.

Abnorme@@&é@ulﬁtlo?\%blﬁdaﬁ@ro@rf&@a HREBL Mandies HRACKos LB Pécidittie many
nost asis. However, in some pathol ogic

ac”teca[fiﬁlﬁf?ﬁcf"iab‘ﬁ%eas?%e positive feedback regul ation is
Emphbif cachetdonsidayéd ibakey of biicipatreguaioly enzyok itihe acsgolrEon

cascade! @éle‘r\}eﬁ & hik ikt rbl'é Q5B 2 PedRe b %batx@#@éhbﬁékf @§dIA6Sn normal
I ncl ude factor Xa, a serjne Fnotease hat oc

nemostagiey HpRveR BorTe FRNPIROE A8ty e 4PT e ‘esrCeaIBsuIakh B AmRlfed
through cateyiio bettviiim ohoaladters popicgpirforarembih iyemdpationf Buatmecbiactars include

factor xéwh%@a.n% epbAt@égg t%@é&%és @5@&& Bbé ﬁﬂ%thg@%u%%nddagééﬁéc ul ar

di seas arctijon ocardi al
Ng@ﬁ%p%guqurtﬂpg |qaﬁprggr§gctp@mb5§]fo\rmqtﬁn ﬁ’fﬂP'n Ipod vessels precipitates
many cafdidvasculantiseses slerps mesvatiial intaraioh osjosar(iBNSEhemip) Btriokaiar y

assomat%m% étﬁ%klbﬁl‘eiﬂo%bﬁ&lg \)er?o%g mrﬂbo%rs a Lﬁrtnb% erPr?oﬁlégp I'E:grreﬂ al

| Ssease st enoslI s, er osi1 s
lschemlét fﬁ r"li%t@énmph%ﬁwaﬂw disereet rﬁ%iﬁ”OStSh?tB?FB?%eif@'Sr?ﬁg thsrelpembolism. In
addition,| throkeBekisMak BedDikERwith rovaseidhasculah GRaseSusgd talser, diabetes and

sepsis. 8 e%%( son'(ljeI cﬁkt]nesg ?on%lﬂ ns d’ﬁg ﬁ%ehed vgf\tfl-re{nﬁ ﬂ%rr{z) n%o%?ﬁ@en?sf ﬁo%\%‘? many of

I ONsS are rea
these agsmmre clprgrigongeringteéhe palisehip $rofeshrainst Rieesise. ﬁ@‘?ﬁ”ﬂb fihagbeen
apprecis@d th? %cﬁﬁkla @Rbitbe may Q’bﬂﬁé SL@%GB shtitthrb@Bélic pebtecREL aMadiNal

studies, 6?}06“?@ xggsg 2] f ﬁ%cgo &%tm |tor8 I% %Jc%cé s%lrs(g{ng% tarql'hﬁomtfotlc gffen?y ata
indicate thelfgé¢tersXa ighilgitian notantialle Rigwides large tﬁeaapte@ttc wizdovrbieivgen or s
antr:hrori?cfo@éI b‘lﬁ@c‘}l aﬁ&@éeﬁind@@&wd@ﬁﬂy' thn@é'(fQ@ﬁt!thh&E Eﬁ?bmst@&h@e in which factor

Xa lnhle?rblél %g%veg w%ﬁug% c?rﬁgrlr QE{F?S@ IW H%%\prt ewé)hlﬂllty ’X) bleeding, unlike

currently available drugs.

Sepsis is a complex extension of acute inflammation and involves a cycle of progressive
amplification of coagulation and inflammation. The intimate involvement of the coagulation system in
the progression of this disease has led to treatments that include antithrombotic agents. However,
currently available antithrombotic agents do no provide adequate treatment of the disease.

There is a well-known connection between malignancy and thrombosis. Recent evidence has
shown that Factor Xa plays a role in tumor metastasis independent from its role in thrombosis and
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antithronbotic efficacy and bl eedi ng tendency.
Consequently, there may exist a range in which factor
wXa0oenbiskd ti on i s achi eved without a concurr eneCT/IB2006/000633
increase in a patients' susceptibility to bl eeding,
unli ke currently availabl g drugs. Sepsis is a conplex
extensi on of acute inflammation and i nvolves a cycle
hemostasigy progressive anplification of coagul ation and
Typefd diematd patients Witt®ut mbwlmtcmmanwadﬁa@l_ ety d@feaéhd"lﬁv% the same
- e. pRrogr t hi |sease
probabin B G BB ke B (A TBEANBRE0 o Rl B ol B
myocardigh ipiargtien. Hravigaieased ereipvaseylas nakﬂaudlaaﬁp%ls amttwﬁddﬁbbﬂwe glustering

of cardiovagpeiat Sskdartdrs) walchicile aﬂféﬂbﬁﬂoﬁ dyEI@ﬁfeﬂi%nﬁyp@flnshh%mla

hyperglycg'h ?eo%éﬁtxcz;m%%%n{)%ancngﬁ actors s‘:&% Caes gﬁb?h%%eggmﬁaag med
levels of Pﬂ%ﬁﬁ‘tnoﬁbﬁtcg‘fat@(ﬁ‘hﬁl'tﬁ”yb “éhqs@ Figk fgtors gprbinarietyipist lesiheatening

thrombotid cuheipGB AR todld SHecivesy b@@écﬁlcéd’byﬁﬂééﬁﬁhﬂﬁih$a@t@ﬁh§ ﬁﬁlﬁﬁcﬁ@' S.
evli.ous C

Labetic pati
"l QR s ol B Al Bl BB Fergeepyy been
approved #hy saigy mfﬁﬂfxmec Upwer@r ¥ 131195@h99p9a®’i thetihete alilexists ssneef éx rere
effective agems Hh@M@thété’ fadtoP K& BloRldftideaagr di al infarction. The

e ERaR s NP R b Bleg il kgl ST, 68 bl emuraten

deSCl’lbeS @ nslklbéfa&f: metheds fahpreparing cydicianiny ped srelsélioa derivatives that inhibit
factor Xa. d[Y)éalfé' 146 Hb@nbé%)fﬁ’&}é bﬁb%ﬁ'll)éll? ﬁ@s?nth&)énﬁﬁ gl %ﬁamn@dlcarboxamlde

[
N1-(4- C“'?WP%SP@ %%@ﬁ'aaane%%o a{%w Pﬁ@wg&g@aﬂﬁmh%v {BRA4R)- (2C)).
(Referredid in$hei TéFgeplicaiinni agd2R4R) Aletboxtyeyrrdidine-T2ediertoxgik atiad{@rchloro-

pheny)-aiREILEEn %MLZGAXQ 2. f yﬁam;ysm@g?a.dggrowbot'c

CcO i ons coul ffectiv reduced by
The E“f?é'rﬂ” msr?ah%{e&e&fes %5 ROIaB! b HpramerRakqayploaant of a
pharmaceiutital dvimtpoursl. dhesekopenties nclubie bar dre naMitars: (¢ OFEeKibRptoperties

such as n’?&'lamltgﬁé 'dé%ﬂy Q%ﬁwybl%gé‘dyc"ty gg ﬂféﬂn(%g}? Y ﬁn’gp%rﬁ sts%?%gs rlngltmg

Eur ope. However are

femperatugg, VRfor BigpRA N SHMEHEY§ @) KiTele BoBTIBGU & ditgebtan reikand sabilty

(including Istagitily at @ntfient taditides, pspatian] ty hoBtuRCdnd \thdief stokhgd.comfons)! (4)

surface plA?‘ﬁllés%g r%rhuPQ V%éﬁ;éﬁ?%/mg/l %&§ lalénﬁlo%nu%,h%? @tnhe(g%@ucal

proper“eSfS@Ph %ﬁ*@ﬁ&‘@?ﬁw ipneipctreestiaspmeaciiplitg handting flew pieblend, (6) filtration
propertiest@t] (7 Blobe@&biltyh aﬁhebeﬂﬂb;&érﬁesfca@ bifct, ?@exaﬁﬁ%}ﬂﬁme%r&e@%mg and

storage ofdc%éﬁ Bﬁg‘ f&frg{n g‘?%%lyfrlol danedléaergoxam oPé”rW & ch?orophenyl) N2-[2-fluoro-4-
(2-0x0-1(3-py rwbnh@f\mgﬂwréﬁtypay- NER.#): f90uor 0- 4- ( 2- oxo- 1
C@thl)meﬁWntsCUf ﬂlﬂlgyﬂbﬁi‘ﬁébﬁ:alﬂoﬁﬁﬁcréop‘w (4~ch(o?o%hé1§) NAB Rldro-4-(2-ox0-

e o RS, PR R BL SA e hcr o

these proMe@qu@qu @rt rsrgyysyalling farge pf 1,2- Pyrrohdmedlcarboxamlde N1-(4-
chlorophe I){-I{lﬁ[ﬁffﬂubi@f@@%)(& 2(29%—9)7@ IRYEAyia0netrokl-) oRNeHYtn am dé?lltle)ole in

roperties are i|nportant
order o '"&Déﬂﬁé’P ?Seocgv@c?)'p?ﬂé Hk‘ysl‘}f" dg\"pﬁﬁ'ﬁf ‘maceut i cal conpound.
InTheespairsp 0bgiray ti¢velpinait) itid gendally agsumed @t bel importadthotddtovedihe

most stabRAKslalBe RFRBRAL BRS. This most stable crystalline form is the form that is likely to
have the best chemical stability, and thus the longest shelf life in a formulation. However, it is also
advantageous to have multiple forms of a drug, e.g. salts, hydrates, crystalline and noncrystalline
forms. There is no one ideal physical form of a drug because different physical forms provide different
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such as nol ar volunme, density and hygroscopicity, (2)
t her nrodynam c properties such as nelting tenperature,
wo apoenogsessure and solubility, (3) kinetic prPEEIB20@$#000633
such as dissolution rate and stability (including
stability at anbient conditions, especially to
noi sture and under storagé cond|t|ons) (4) surface
advantaggy. Ope skaresfosttie mosistablefhiarc endebratich Wedrti@e s driious and the
outcome i1l BE%&Q&B@' tensi on and shape, (5) mechanica
perties such as hardness, tensile strength,
96?‘4' prpristngly aH%PRﬂXP‘?%ed‘WfPWCHﬁ@"'Eﬁ feriep Of%J@)
Pyrrolidinédidakiorhias, NIF(@pRIblopeshyiRNgd-[4- ﬁQorcb&-ﬁEM@HL@-DlplyﬂmﬁrWI)pﬁﬁhﬂ]Sﬁ ;
, xanpl e, the processing an
methoxy- p(?ﬁ El%g éé(ﬁfde%%ﬂatgé lf-'%%o r'LI\SE%O ngr i si ng
1, 2- Pyrrolldlnedlcarboxan1de

N1- (4-chl or Opbarﬁwéummmeoﬁlwmmvémm- OXO 1

Al o RS o et S B P b e e,
Pyrrohdeca(er@hln@Mp(ﬁ@hlywophqnzb N2-2- flmé(moxozuwwidinw)phen’yl]-4~
methoxy-kéﬁlzﬂhmycm di nyl) phenyl | - 4- et hoxy-, (2R 4R)- (94)

rovenent e or of these

The Bie B gzdﬁg Ron BB A B GeR T N pire Brore-
1(2H)- pyrmml)ﬁh?mﬂ]tﬂkm@thmd (Afed) ol@&hiidenowibel¢wi -

chl orophenyl ) - N2-[ 2- f | uor 0- 4- ( 2- oxo- 1
(2H) - pyri di nyl ) phenyl ] - 4- et hoxy-, (2R 4R)- (90 ) are
desirable in omﬁéh to imqr e upgn t hese chem cal and
physi cal properties\In h ursg of drug
devel opnent, it i nef al to be inportant
to di scover the nost stable ine formof the
drug. This nost gihabie crystalline formis the form
that is likely tolhave the best chem cal stability,
and thus the lo shelf life in a formulation.
However, it is akso’ advantageous to have nmultiple
forms of a drug, e.g. salts, hydrates, crystalline and
noncrystalline fophs There is no one ideal physica
formof a drug because different phyS|caI forms

O?\r %ﬁbgcﬁqlgﬂto & g@%&q}ﬁ@&&ﬁ:ggsfhe Jy@?a”%geol P o the nost

uous and

Pyrrolndnngch@rwﬁre@ﬁéﬁr@ chippRamy}-NAB2-Buorep-(hewpe (%wysqmppne@vw
methoxy-g@H, 4npqgmwbmd}\y Fofrh! AGs wayas;teatéd Byend o Bovifer diffrction (PXRD)

I ne

pattern ( 'IP§I andﬂ r nuc e 5 e.'))tgc‘?1 ﬁfor[x@c? ul\g?, 3p%rctr€éTa6>)?o4 )1 (2H) - pyri di

Aﬁ9‘h9l’rﬁﬁéﬁ9'm]3ilwf thﬁ@qugmtynvent(og iR eyrysiglinglFprelBof Rat ed
PyrrolidinE@daiBox&midB Nod-cRloroBrk: @Wﬁ%ﬂ%@ @:OXBH@H)WW)WWI] 4-

en v

motnoor- ARG P o, P EBOTE B ShereRiiey B fdt et sk ae (P
pattern (Tlﬁmle@)ﬂfa@/ﬂf ovageh maghefic Bofahed [NMR)epdctie2Tablect )1 ( 2H) - pyri di

Aﬂythémﬂaemhﬂemﬂmhwéamymem{oa F& tﬂ&rystéu%g Fbrm ¢ BRg2f or mul a
Pyrrolldlnﬁﬁca%‘t}?xgrﬁ% 1p(ﬁ é’hlﬁfof lstlg 12- |lﬂ?6(? 6 1240>i021 (%—;M)yrldlnyl)phenyl] -4~
methoxy-, (2R,4R)- (9C1) (Form C). Form C is characterized by the x-ray powder diffraction (PXRD)
pattern (Table 3) and/or nuclear magnetic resonance (NMR) spectra (Table 4.)

Other embodiments of the present invention include, but are not limited to: A crystalline form
having a powder X-ray diffraction pattern with at least one peak at 6.0, 16.1, 19.7, 23.2 or 25.4
degrees 26;

A crystalline form having a powder X-ray diffraction pattern with peaks at 19.7 and 23.2 and
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1(2H) - pyri di nyl) phenyl | - 4- met hoxy-, (2R 4R)- (94 ) is
shown bel ow. One enbodi nent of the present invention
w0 g00bhe056F ystal | i ne Form A of 1, 2- PCT/IB2006/000633
Pyrrolidi nedi car boxam de, o
N1- (4-chl orophenyl)-N2-[2-fl uoro-4-(2-o0xo-1(2H)-pyridi
nyl ) phenyl ] - 4- net hoxy-, (42R, 4R)- (9d) (FormA). Form
one or méreiaiditdnar maketi18adr bY.9 tkpeas2bay povvder diffraction

bl e netic
o e R iRy & AARED Ty SRS oo e i Broaa
degrees g andihavipg @mmrmspdmmmm&cnemcammstaan T4.81@ 1F0.8ppI3; of

a]or}%tadllﬁg Ed’nﬁ'h'aﬂhd‘@ﬁ’év&b@!: J@Wrﬁgn paﬂzrn wjth & Ieasf ()ﬁ_ﬁeak ai 161, 19.7

or21.9 d?Rﬁ% HERy BTV' ongf ?’?awohd S(lazPNMﬁ)Qhemeﬂ sjm‘te Fgh7mBmy 11 b
aBrysklliob oradineng Z pavday X-kdyaiifkactiay pemdah adiehdt bﬁ&ﬁéaﬂ Rt 18.9,

B Tabl e 2) and/or nucl ear magnetic
259, zsdeggr%%gghi 2{eSpectra (Tabl e 4.) Another enbodi nent

ag¥ysiaige fomedevind 2 prreiat Xy difsadtirepatienstitalpkakset SO and2sof
degrees 36, atd oRY b rﬂbrb@ﬂcﬂ]%hﬁiéﬁl@% qgrg ‘3921 8 degree(s 226

(CﬂqgaAfIB@F lrr(a) rh%\{)r?%e % NTZ d;fmlﬁgé\%)ﬁ;em V(ltg Reqlﬁ)at 2%.9@nd26.0

degrees Z6Fwdim@)g orfear mofe dofid sthra NV c&iiahﬁfoadshbbé at 1v@.9Gr &0 pewder

aQ:'szfaﬁhﬁ& fdnfl 'ﬂa\(lr@mwd ﬁ&@ dﬁfre(c-tr E:P)%lﬁ éqg/&as)t or?iu ;%a@? 189, or

magnet 1 ¢ resonanc
21.8 degrgpgygft prrbfiaving gpe ?'H@Orﬁ pelig éﬁte Nwa ehﬁmmh shhiftecdt (@29 obUf0.0pen;

amqlstaillhéﬁd'rﬁ Haliiyj a poviiey S talolitr8orf }S’Jﬁ@?nqﬁtﬁ lafigdad oxﬁ@ﬁﬁgﬁ 5’[ 13.5, or
diffraction pattern with at | east one peak

1760'99%9 '16.1 , 19.7, 23.2 or 25.4 degrees 2Q A
a@m%@tliade formef Hagingnatpawdlen f-ray gitnackian pXitarawittdpdaks &aBis@Ad 17.6. .

degrees %aéﬁc%nﬁ oY‘Hbe ROBKR ﬁe%gsl% -9 ‘?‘g? 6292 dgde%reeg Bg or err e

k t
oEAgialng oT S ST Ry AT M S B 08 Bt 7.6
degrees Z8ainti B&VINg\brielor PRAKSD IR atd RlMﬁ MBRicBhiks Q?%%e%s?&?rﬂgo 3 pom;

ne,or. _Nore s e NVR chemi cal shif
DB B g TS R iRl Ao o PSR AR el Rer1S:S,
17.6, 18.3K0r 285 dhigides 26 tand hayiat dne onmudetsblichdtat BNEE chemRalRaR aet74.3,
10540r1%@3]p m:19.7 or 2 1.9 degrees 2Qand having one or nore
sb ate NVR chenmical shifts at 173.8 or 111.3 ppm
AQO"EW& RRMEREP! i iHE NI isfcomPReiRneaomRrtising ongiof Mpeect iherabove
describeddatntseaiamgwiith b padrmaeaitallp A epeank e)&iipl&ﬂqS dﬂjen&ﬁ c@merZG 0,

Ag&h& e?r{bo(%éheﬁ\ o‘# fﬁg Tnﬁlgr?'t ogg a é%n%){)g t?on com{)ﬂsw’\:geognrﬁg)]r @?r\éfg% above

-ray r ac I on
descrlbeogﬂrawsg@ng \n@g@.pg@"gwag@a@wjy @ﬁ?éptél?’e ﬁmmenadtmem weatrienaadlose atmore

of the folldvBnglagants 2noh-sBerel@g BtRiRflaAdatéty agséhﬁst ﬁulrdrhm{%nlﬁlafom #&@w Vl@a a

inhibitors R)pa% gg% %a%Xn %m%%;ia&n rI]]K%ﬁa’[t %onésrtls ‘eﬁgﬁ Hg?rgaggalls sdhegfnré\p@ds
’fhrombOIYRWdcfH’éPﬁ'l@ﬁlag%{Fﬁ fts at 172.9 or 110.0 ppm

A more specific embodiment of the invention is the composition described above wherein the
non-steroidal anti-inflammatory agent is one of the following: aspirin, ibuprofen, naproxen sodium,
indomethacin, celocoxib, valdecoxib or piroxica. The thrombin inhibitor is one of the following:
agatroban effegatran, inogatran, hirudin, hirulog, ximelagatranor or melagatran. The platelet
aggregation inhibitor is one of the following: dipyrimidole, aggrenox, clopidogrel, ticlopidine, or a
P2Y12 inhibitor. The vitamin K antagonist is one of the following: coumadin, warfarin or a coumarin
derivative. The GPllbllla antagonist a is one of the following: abciximab, eptifibitide or tirofiban. The
heparanoid is heparin, fraxiparin, tinzaparin, idraparanux, dermatan sulfate, fondaparinux or
enoxaparin. The thrombolytic or fibrinolytic agent is one of the following: tissue plasminogen
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a crystalline formhaving a powder X-ray diffraction
pattern with at | east one peak at 18.9, or 2 1.8
waelegraes62Q and having one or nore solid stat ePCivIB2006/000633
chemi cal shifts at 172.9 or 110.0 ppm a crystalline
form havi ng a powder X—ray5 diffraction pattern with at
| east one peak at 13.5, or 17.6 degrees 2Q a
activator,Qirgkiiaed, lstrepgokirasen peismimayen g tivatdd MMBRsr- DinHisisr 6k thrbinbia bR atable

o I peaks at 13.5 and 17.6 degrees 2Q and one
ﬂbrmlysgzr%%rrgé@nh\éngé{} i onal geaks at 9.2, 18.3 or 22.5 degrees

Aoysiging fej@ros pIMIWeRbATINAY Phiae Iavesdanran bragmipistered to a mammal
in a therapbiiticalgetibdite AabirehReraubdof Aeaksr X indiBitobisaitibated. Mammal as used

o v one or nore solid state NWR
here'"'“%ﬁ%%%ﬁebgg‘%%‘nﬁ?g% 4.3, 105.4 or 130.3 ppm a

Qihgrsmaptimpris Pbthmnﬁ%miprh@cladepm@nowmw teli A method fopihe treatment

of acute, I@&iab@cb,rbr‘dhrbhc &ﬁoﬁlﬁﬂ& tis®ro&s m%ﬂkarﬁrhalgvlta a tHePapeutichify &fective
[ ees havi ng one or nore solid

am°““t°}? S’s‘a %rrﬁ% PSH9L; f %S '”é{?”“ﬁinm 3. 105.4 or 130.3
&)@ﬁﬂﬁowﬁmﬂm é“ﬁat@ﬁb’fdtﬂ piirpary des Vein ghrbmiasistdr eeronganadeep vein

thrombodiIR Afenin D Ritis & EFBdeéutfdQly%ﬂ@ctl@é arﬁ&]’n@of%fcntsth‘ﬁmé‘ R @r composition of

tnomer G5 2L p e o RE BT ! B DaRPEUF a8 e iuial orilaton
with a thesprsutifiatbbeifectdye amogntiohg emstaline forsr ax compgsiidn bi to@invention.

ARBR6d BF A8 trefReR of 18HoBs foonIbBﬁs %ﬁ@ﬁa?th%%'én% B drahy Bhbolism,

myocarc AR (o Ral TR o thrmiestas siais. PELHER o
thrombosigy egnopdanndaep yeis tiodrdiadsisacanter] sebsiamiahbtes yr tagehbambolism
associatdd Wit @Qﬂdfév&s@blbxbdléééﬁusm afn%ﬁn%:l with .Ll%e?JﬁBthhl‘y%‘fféotw@grﬂ&%lt &ta

regation inhibitors, vitamn K antagoni st
CWSta”'”@%?’P ?‘f"l”ﬁ’o%‘fna‘ﬁgﬁ'%‘iegt'onhepar anoi ds thr onbol yt| c and
thdyrembotiyibnts otife myentiominciodes bis pescriok liriteginda otelé DNt aDibast e of

Form A, Fcﬂ?ﬁ@&r'F‘Bﬂn S fh@‘?rlua?lgﬂptgr%i& ﬁ@dlgﬁﬁ&ﬁ 'ﬂ#be&e%f’g Xrgstmrfg#mor

non-steroid anti-in
°°mp°s'tt°ﬁ é’f N8 INVeRReh & hey@pnyfactre wam%@m?n%ﬂféfﬂaweeﬁ&%é'mm i a
mammalj fod@iet disnbivial hetapedis irdsponsa lcalelsotitdmearby fhd iehibitoR.of l'fmbr Xa;

the use otf P?@E@Ihrﬂe fbﬂﬂh&h:'o%%{)sn&oﬁ oplﬁg IHQ%Q’IIB#% tkteorjn%n%\fgcﬂgé of%%éJ cament for

atran, Ino
treatment of 2 %g’a?%ﬁo?r Fonieiirerbati isordemie the|uge efl aarysélfige &yator on
compositioffof Bk in@éntios inaRemafuiddige bicl Hwé-’dMaﬁ@n’t 6l th)éfnhdﬂil &Qinﬁlary deep vein

thrombo@sgcﬁr g&géary gg%R)e%Q%r%l)oSl L I Cl %al ohlne%talf)rge f%l‘H’l or 8PmP?§glon of the
inventionfiin BRI Hgeturesiprainamenatof E@&trneré ef throgbaerabdlin events in a mammal

with atriadh@killation; i ti@useldia c@@ialllbé ﬂo}naoraﬁh@g@th%? th@ irfvent@A & tAE mbfBacture of

s oo ) B4 00 AR K\ TR SRbL B b ek oral omdlm,
myocardrﬁblmfafswa?ﬁﬁ&braldéarnwaﬁestsmsﬁaat@eroscmmmgmuwmwy deep vein

thrombog) @é’o‘éﬁ@eff&b tﬂbe -{;Blﬁ tﬁr&hm%aﬁéér%eﬁéls folaBEb O 8 MlohrBodHMm | S
oge act [ vat or

s gl b 00 LS R GER ocnec CLTECer,

manufaciurehf Bimeglicarmentridritieatrent o vertohs irdmibosis,ctrtieria thradyhsis, pulmonary
embolism, myocardial infarction, cerebral infarction, restenosis, atherosclerosis, angina, primary and

secondary deep vein thrombosis, cancer, sepsis, diabetes, thromboembolism associated with
cardiovascular disease, including, but not limited to, acute coronary syndrome, atrial fibrillation, cardiac
valve replacement and deep vein thrombosis.

The crystalline forms and compositions of the invention, or mixtures thereof, may be
administered in a unit dosage form contained in a package or kit. The kit includes the unit dosage
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fibrinolysis inhibitor inhibitors. A crystalline form
or a nmxture of the forns of the invention can be
wa@evsniessered to a manmal in a therapeutical | yPCT/IB2006/000633
ef fective anount where use of a Factor Xa inhibitor is
i ndi cated. Mammal as used _herein includes, but is not
limted to, human. O her éenbodi nents of the invention
form and aeitaicke, Tipidallathe kit dtclubésditeettbns tor admintetdtion off toe urtittesage form
accordlngItB Q"ﬂeﬁ%@ﬂtlc%tzhé%ﬁﬁét &he di ﬁ‘&ﬁ&ﬁ%y rﬁrud& HlFe%mng aB\Iﬂél t'o%se the kit

rsin erapeutically effective
for the treﬁ?’i’?ﬂﬂ‘h‘?f agte,pupgayiey %ﬂq ShFRRICHPRPYle d@SWEUg‘f“ﬂq“'@rPUb'FOtﬂ"H&ed to:
treatmenti ofi veiotis thrombésisyetthitd thi @nbosis oulnieatyrserblisaf, myoéanaialynfakeep,

cerebral iNfglicF'or}t l%f%ﬂ%%s Etﬁﬁlggc@@&@ Qg(‘;}r‘;a?’ ﬂﬁ%‘? achée'aoMah@gg? §é 1? thHPnb%sxs

er apeut’i ¢

thromboegibplismaspogiptedt Wrﬁ@@iwve%ﬁ%b@fsqa% incliping Hast 1o jreitrd te:rﬁCUfA coronary
syndromeyetiblaidrilfaidn, tdieiad vadatremademeht dnb HespheeTRombesiEtastite ttdzhtrﬁent

of cancern%gg?%no\%é@tegt'Fl'leacloPtaanlr éaL\ lb? 5}919 cg\rnw%%oﬁal s”aep aop?ol%l no in

i ve amoun
the art, foppxafTipe, 2 AIRENH PP A J1ags wﬂah‘%boﬁtt@r orterister Ragk wﬁhvdlwﬂua\} é@ﬁ@ge
forms prek§ii@edeshsbacar t eri al t hronbosis, pul nonary enbolism
nmyocardi al infarction, cerebral infarction,
restenosi s, atherosclerosis, angina, primary deep vein
t hronbosi s, SEEMRESGRIBEINHOR &HR DRAVWINGSEsi s, cancer
Figure 1AS€pSi S, diabetes or thronboenbolismassociated with

ovas r ith a

S o G TR SR o
oxo-1 (2Hberlé©wwb®‘iyﬂ14t§mﬂhﬁxy-t #&8.4Mveabi on. O her enbodi nents of

the invention include, but are not limted to: the use
. of at least one of FormA, FormB or FormC in the
Figure 1B pnufacture of a nmedicanent:; the use of a crystalline
Diffractodraym pi Frm Bolng B idlidlimadicafbokdreidé, i déthignphienyll-Ne[2-fluoro-4-(2-oxo-
1(2H)- pymbg@gl]w@etggxya Grahcappnt for treating a condition,

whi ch a beneficial therapeutic

response can be obtai ned by the inhibition of Factor

Figure 1CXa; the use of a crystalline formor conposition of

lefractog{r of F%Yrﬁ @ 1 ? pyrl'J]le\eb?caF%Qé}ﬁ@& hLER ro&éﬁ@gf\lﬁf‘iﬂ!ﬁl{)&o-&g—oxo-

acuft acute, or c
1(2H)- pyrd%‘@%@f”sﬂ‘ mfethgxyu@ﬁ ®rystal line form or

conposition of the invention in the manufacture of a
Fiqure 2ATEdi cament for treatnment of primary deep vein
‘lL‘—Jgh onbosi s or secondary deep vein thronbosis; the use
Solid-statg{ Cnuglegigpagnpliciesonanom spectiemhbemA-on of the invention

in the manufacture of a nedi canent for treatnent of
Ei hronboenbolic events in a mammal with atria

igure 2
ibrillation; the use of a crystalline formor
Solid-statg & fRywisiea] reRgnefic resRaanaesepatiuore! Fam Bie manuf act ure of a
medi canent for the treatnent of venous thronbosis,
. (erterial t hrombosi s, pul nonary enbol i sm
Figure 2

Solid-state "®C nuclear magnetic resonance spectrum of Form C.

Figure 3
Differential scanning calorimetry (DSC) thermogram of Forms A, B and C.
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nmyocardi al infarction, cerebral infarction,

restenosis, atherosclerosis, angina, primry deep vein
wao booeirises s, secondary deep vein thronbosis, cCBC/EB2006/000633

sepsi s, diabetes or thronmboenbolismassociated with

cardi ovascul ar di sease or_the use of a crystalline

formof the invention in {he manufacture of a

medi canent DETAILEDEGEIORPTION OFETHEIBIVENT D OSI S,
arterial thronmbosis, pulnonary enbolism nyocardial
nfarction, cerebral infarction, restenosi

1&fﬁ@@@@é@@¥@§?@”edﬁb4ﬁ§”“ﬁh@ﬁﬁﬁ?[%ﬂﬂ“%éﬂ%ﬂﬁhﬁ§Hheep
pyndmyl)pH&in] 4trhk5tﬁﬁf9-0&F§4R)C(30§ a$ alsGaowh 2 (IH,4H) etisthoxy-pyrrolidine-1,2-

d|carboxyl&> agggg[gf -C oro If)ﬁ'enylﬂgl‘%%%]'ﬁﬂﬁfﬁ{{ Y4 Ji % @z% C?Mt %’Yaﬁqtﬂ) y:engr grr?gire

dependinggmitie OWQGHC@MQ? @ﬁedfiq igentify teg fPQﬂ?POU@ChFEﬁ afereqgntipged chemical “ames

are used IhRRhACREBY AncABstesERERe ¥ethpbuh Bl BiUMA®SIow. The crystalline
forms and conp05|t|ons of the invention, or mxtures
thereof, may beMefy n1n|stgreu in q;unlt dosage form
contained in a pacéf%p ON . T kit includes the
unit dosageform an C nt. y |caIIy, the kit
i ncl udes dlrectlons orcadn1n|st on of the unit
dosage form accomHN™ngoto a therapeutic schedul e. The
di rections may inglude directions advising howto use
the kit for the at ment of acute, subacute, and
chroni c thronbot di sorder including but not limted
to: treatnent of vienous thronbosis, arteria
t hronbosi s, pul nonary enbolism nyocardial infarction,
cerebral infarction, restenosis, atherosclerosis,

Tﬁ wrrﬁ%“fFoﬂ‘ﬁ IATBSh A FRRE R @@ﬁyeoq{:é?é% Y&érr’l‘o &rWtQméQ&h& of 1,2

B B e e
methoxy-S2RARPNRC!).atFpimal”, frobm Alpoainbph’, “astatinatoru Al el “Form A polymorph
of 1,2- Pyﬁcﬁleﬂné&@eﬂﬁd}&?wﬁigq\nd(ﬁ%ﬂlo}’oghéhyb chté"ﬂ&b?'d) 5 QﬁxotRéH)tpﬂlﬁdlnyl)phenyI] 4

cancer di abet
methoxy-c @RARIT{EF) TRRRN e SeReRY a@dﬁ%mercaﬁ%ﬂea@h Bﬁ‘émofom Pm z¢m B
polymorpk’ﬂ @wWatdlline tdie Baktd “Férar B paan@bleof 1c2-pyapidindoimarboxangdeadls-(or

chlorophe%g@ﬁl&éf ILPO% L,l(foxo éZI—ﬂ é@ ldlr?y‘)&ien?ﬁg hﬁ%{(éﬁ (hﬁgfg)\é'(ébf)al'nean the

or ns
same anMs@F@@nf@Qh@geWwWRr@C FiTptip & peimMerRh eaeielies farm GF and
“Form C PENnBrdh &f,12- Wﬁordn{ddrdarﬁ@@mw hoxzaema}ephenyl) N2-[2-fluoro-4-(2-ox0-1(2H)-

pyrldlnyl)%w\egy(/l Eﬁ; or O t)(%dﬂﬁ nlegn ]{he}grlhg f'arﬁd érg used lrétﬁcq%geably herein.
The @rm pqﬂyrngfe amB“cmStaﬁ F%@qlmgqr@m@m ngt?émgorm are Used
interchangeablyerdi@!l 1 di nedi car boxam de,

e Il e R GO

Thedarmg'arh@phous” as applled to 1 2 Pyrrolldmedlcarboxamlde N1-(4-¢ Iorop enyl) -N2-[2-
fluoro-4-(2-oxo-1(2H)-pyridinyl)phenyl]-4-methoxy-, (2R,4R)- (9Cl) refers to a solid state wherein the
1,2-Pyrrolidinedicarboxamide, N1-(4-chlorophenyl)-N2-[2-fluoro-4-(2-oxo-1(2H)-pyridinyl)phenyl}-4-
methoxy-, (2R,4R)- (9Cl) molecules are present in a disordered arrangement and do not form a
distinguishable crystal lattice or unit cell.

The term “crystalline form,” “ polymorphic form” or “polymorph” as applied to (1,2-
Pyrrolidinedicarboxamide, N1-(4-chlorophenyl)-N2-[2-fluoro-4-(2-oxo-1(2H)-pyridinyl)phenyl]-4-
methoxy-, (2R,4R)- (9Cl) , refers to a solid state form wherein the molecules of 1,2-
Pyrrolidinedicarboxamide, N1-(4-chlorophenyl)-N2-[2-fluoro-4-(2-oxo-1(2H)-pyridinyl)phenyl]-4-
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Diffractogram of Form C 1, 2-Pyrrol i di nedi car boxam de,
N1- ( 4- chl orophenyl ) - N2-[ 2-f | uor o- 4- ( 2- oxo-

wag@sieqsys i di nyl ) phenyl ] - 4-net hoxy-, (2R 4R)- ROLIB2006/000633
Figure 2A Solid-state 13C nucl ear magneti c resonance
spectrumof Form A. Figure 2B Solid-state 13C nucl ear
magneti ¢ resonance spect rim of Form B. Fi gure 2C

methoxy-, B, 458l @b@t %re]é’r@ngﬁmb efh agnRishable egoadaniive yiepimgicharactefstic

tial scanning calorinmetry
diffraction Pﬁ%&""%{e% e% téx%‘f Bl A B and C DETAI LED

THRSCTRIDSE! ma@d'ﬁqﬂﬁ“ﬂwg@lwﬁﬁé‘ft%l tions
THe t@mPﬁ{aerl%él HsNREd Barsib %I&gﬁs?llﬁm is not limited to, human.
or O
ng}?% ?Tr)aﬁ% ﬁaq&%cc)fptlélgl{a eans %’{a@ﬁ@(&)ge %?’ngaeﬂrgnéll S aI S0
TMemm“Pa@D( pRaaRyowgeneta @ »tfyackm rolidine-1,2-
o BRf QWI ﬁwéar@%'s@rrédiuéﬂen@hrﬁ @frackomlﬁfﬁr)ﬂo)mdilma(iel}/ent wherein that

B A N T

ofaslurryconpound. The af orenmenti oned chem cal nanes are used

Wh@ﬁ @ée@ih@&@ﬁﬁ‘\@il&ﬁ VAR BXREPHE AR Epditb®” SRMBREB@gSRPWsused herein,
have The terns "Form A, Form B and Form C', as used
ave eft‘f‘@Teé‘l"ef?n‘“pefer to crystalline fornms of 1,2-

APysaddlerett, rederowr et afiieating” and “treatment” and the like, include palhatlve

[)-N2-[2-f1 4-( 2- 1(2 i di
e MSFAAERLECORIBLIT (= 11 (2,00 129 v

"Form A pol ynorph", "crystalline formA" and " Form A
pol ynor ph of ROWDERN-BAY DIFRBACTIONIEXRBD) de,

Cayboats g’ié}\dg HL@{@&%}S‘%@% l:ﬁer#\']zﬂ &t%lctfurels lﬁ%%xiﬁﬁﬁ aﬁf%ﬁt piinIcgaICf'orms They

oSt "@aﬁélstaﬁﬁlssw%cw%@'we f‘ﬁf“éf ﬁtﬁ%&% %’bﬁ"%ﬂ “ﬁéqg'af'ﬂ en have
different phEQéanrpereméﬁorenm&valmbwm@mhmty, Mattingpbiats| etnle Thesendif@tenand

crystallmeNF r s4are (ﬁrﬁé’tm r@fgrr(%{to %&ﬁl@&}j’;{h‘%l bk rﬂ@tﬂb&&%@%ﬁﬁﬁh&ﬁe structure

ofa crystglmﬂ)forpyg rqj?r?g?ﬂ t(;] gsgngipl_] X zgyﬁgf(quWPXRP%ﬂ]W P{(@@Ja?alys,ls
involves dm&fﬂoﬁ &Q:rﬁﬁ\ﬂ@réﬁhd: oﬁfa&roﬁﬁeﬁ@iothpfﬁf&fy@lban ge abfoym RXIREI analysis, a
powdered gg}pﬁ% (gtfkocir)gfgaélpws Wapefnalysn@&%y ina ﬁd]c%e? r@ dII.L, '(t:h;éﬁ BTaQéJ‘Ehtg and
diffractoniter( An iRy besphie ﬁyec}edmthp gamplgmn@]lmat(agsnﬁy @ngf gqlq)tlve to the plane
of the holB¥H Arfdi that H\@%@Wbl&;ﬁ%ﬂ BRL tha $dntinududiRirgRases(tiéhngle beeasan tifee

incident beﬁ@l%‘?ﬁ'ﬂ]ﬂﬂ?ﬁne é)ﬁ%.e 819%; ﬁ‘ ée? F%ﬁ ?/ragp +1¥ rel?lggtgd ﬂmat]]-ﬁqs ;e%ragd These

data can be pymé¢sabd inrgraphisalifdrmeasen RidBYpatiern.

Measurement differences associated with such X-ray powder analyses result from a variety of
factors including: (a) errors in sample preparation (e.g. sample height), (b) insirument errors (e.g. flat
sample errors), (c) calibration errors, (d) operator errors (including those errors present when
determining the peak locations), (e) the nature of the material (e.g. preferred orientation and
transparency errors), (f) compound lot to lot differences and (g) machine type. Calibration errors,
sample height errors, lot-to-lot variations, and machine type differences often result in a shift of all the
peaks in the same direction. These shifts can be identified from the X-ray diffractogram and can be
eliminated by compensating for the shift (applying a systematic correction factor to all peak position
values) or recalibrating the instrument. This correction factor is, in general, in the range of 0 to 0.2
degrees 26.

Form A, Form B and Form C 1,2-Pyrrolidinedicarboxamide, N1-(4-chlorophenyl)-N2-[2-fluoro-
4-(2-0x0-1(2H)-pyridinyl)phenyl]-4-methoxy-, (2R,4R)- (9Cl) are characterized by their PXRD pattern.



10

15

I nt erchangeabl y herein.
are used interchangeably herein.

and "pol ynor ph"
W 200a110@s®r phous™

as applie

dto

1, 2-Pyrrolidi nedi car boxam de,
N1- (4-chl orophenyl)-N2-[2- fluoro-4-(2-o0xo0-1
(2H) - pyri di nyl ) phenyl ] - 4-
Samples werk @fepaiea fot asalysiscbySilaaing thalan ah Bludit@m holder. The powder X-ray

dlffractlonkP%R@;;aﬁ? nL g%ﬁcﬁgd ﬁ%[gﬁl%)ﬁ?gﬁ E?%hd 1C wire Cé)llected OT a Rigaku (Tokyo,

Japan) UI(lrzﬁpth,glff;agiowte} plieryiqg radiationepereling-at 4Q RRazrRI0 mAQ &Nl
scmﬂllaﬂoﬁ@bi@&b‘ﬂ dé‘ﬁec&@%hfﬂ?&c@&eﬁﬁlailcfﬂ\ @aﬁlb@@m@rs@aimaa fré 3RMBaks B30

form

degrees ég@?t? a amtgp ?lé

t hoxy-,

SorRlcd oy DREPEE aripihih Fhoceflnel Se

The term "pol ynor phic fornf

The
PCT/IB2006/000633

(2R 4R)- (9d)

CE Or

A i

standard yas ar]gty,tgmg plpa’q:k tk@sn@pmlem@ﬂgmn( Skmpies were collected at room
PR A ials Data Inc. Jade (Version 3.1).

temperatLPé( I DRlal S8 DRNR

"R A freargot

Al Rt atreed o

fl uoro-4-

2-0X0-1(2

ridi
RS of dediq s and

relative infDbitied vﬂmatraafiv@rmnmedsfe» 20 ¢ (Table). awh @Ss earakiefized by the PXRD

patom ot AT OhsRaI ) CRUAT 19 Bl ion Wi sy o
19.5 (Tabieyd).) pdreny Is]chdract&rhzledbyme PKBR,pafR)ra eXm@dSised in tarms ohdagaseg@dalues

and relati\tlﬂntteu%tms %tﬁi ?&Ié’tggﬁu gﬂnllf g 1‘6%3{1{@4 :\%lh

aracterls
X-ray radiation.

scanni ng cal or rraatanypxﬁb@eéﬂugnforrmml

attice yielding
en subjected to

The term "DSC' neans differentia

as used herein

|ncludes but i s et g—to—hyman. The term
" phar maceut i cal | | E%ggﬁﬁgb eReilEnd suitable for use

in mammal s. The term " PXRDO' mnman@@pomder X-ray
diffraction. The [ termg sturry 3Qrears a stirred
suspension of a solid conp é sol vent wherein
that compound is|at &%higher é%ﬁceqtration than its
solubility in the Solgyent.| "Slegyrryijng” refers to the
maki ng of a sl ur iy i njunction wth
PXRD, the term "patt&th" d AQ?ffractogranT as used
herei n, have thejsanmes.nean| ng. ZMS used herein, the
ternms "treat", "““*‘gg" ard—++regqt mrent” and the
i ke, include palliative, cur %lve and prophyl actic
treatnment. POADER X- RRY D FFRAU,T)I ON (PXRD) Conpounds
havi ng identical [chegra—ptrygiurgs may exist in
di fferent physic$L,fornB They may {be anor phous or may
exist as distinc{ cry®alljne’dbrng. Different
crystalline forng of ign have digferlent physica
properties ( i.en—bL9a¥aLLﬁbLLLLyr_solubiIity, nel ting
points, etc). Thése &ifferent 334
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232 29.7

25.4 21.3
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met hoxy-, (2R 4R)-

terized by their

PXRD pattern. Sanpl es

were prepared for anal ysis by placing themin an

al um num hol der
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fracti on (PXRD)

0
patterns dep|cﬁéﬂe?nPgBBPP@“fﬁﬂ”%B

coll ected on a Ril galegted 2BOKly OReldBrpa
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relative intensities with a relative intensity of >

20.0 (Table 1). Form B is characterized by the PXRD
wQaiobaewseexpressed in terns of degree 2Qual uesp@ntB2006/000633

relative intensities with a relative intensity of >

19.5 (Table 2). Form C is characterized by the PXRD

pattern expressed in terns of degree 2Qual ues and

relative intensifies2adth [a ref.ativie intensity of >

10.0 (Table 3). TFabte A PXRBPgakLi st for Form

ATabl e 2. PXRD Peg¢ak Tist fjor Ikorm B Table 3. PXRD Peak

Li st for Form CSQOLI D2BTATH NUEE-EAR [MAGNETI C RESONANCE
(NMR) Anot her nettod;gf determging the structure of a
crystalline formlof a conplound 1 s tihrough the use of
solid-state NVR Representative solid-state NWVR
spectra of Forns A, B and C are shown below in Figures
2A, 2B t essi ng
par amet SOSPGEATERRARAR PRA G REBON NGRS 52

AcEhevmssiohet & detersniniegfbe stewgtugg of & cfysiedine fesy obd corauBh's KFpugh

the use o%ll@stﬁ@mhhﬁzﬂéﬁééeﬁ@tn}em&@ ﬁméﬁ)@&?eﬁff Fordfath, @dh8 Cdé $nbwn
oo n 54T B8yt B BT Bl 008 Bl e prgaget For
solid-stateMRpive FOFR/MAS datasvasascOirehatgritsiiensy Piei?6i65 Mbizob@.508 Mtz

Varian INGFABp&Qombler, WRE BxtérRAIY ‘rdf@r%&&%théné@yl‘?b?on%&%? wi dt h.

R R RN

Pencil prakiet B7 2 dekd. phirtowgrb kenyiréd @leda 68 kHzgvelepiwidirG2018-¢806\igialdransients
were acqiirtdl D@fa V\Jﬂ@ a&ﬁﬁred Iﬁ@@?lém@alﬁﬂﬁ%%ﬂss Eabﬁzﬁtlﬁm Qnﬁ%lgéo%pllng

ok of 145485 SRP RV SBALT P b o RGP PRCEI e BB g

Table 4. SdseckssgranantsN\NIdR: patiesimsge oudate acaainet! usim@n imedriupied Keaopling

solid-staté ﬂ}\/ﬁ# CFU%@ s%n |r§<9'lna§(m fﬁoﬁ’rﬁsoh@@ Nﬁllﬁ' c'P!arﬁféal'sﬂmg h@neasrkﬁled in
reco%nl ze hem cal osi| t
the art ""%’B’J PEPIDEe ftP%ﬁ'?Gi”&‘ia' ?Wﬁ H’Oét“or&fcot‘@r‘(ﬁrddﬁ@ ‘OW %Off’PfBPOU”d Also

the chemizhieshifiqmbiticrhdahvary depentiog o tan insauryierd egeeriol thgmeasuterent. Table 4
gives cha'l‘eﬁ?é'i'lgm% fchl%gr‘#n f-\ qforrﬁ %eanmgéﬁfé ement .

Tabl e 4 gives
aracteristic shifts for m A, Form B and Form C.
Tabl e 4Dl FFERENTI AL SCANRPIRIG CALORI METRY (DSC)

EX perdndTBink: oA PEcHeRr SHEdrotsd B)) 3 daSk: SE4kbr 0pir
(TA1#lssstrunents, Newoastl e, DE). |Nydzogen was us

Linment
bd as

theigaw ge gas at a feBaw rate of 50 1mtdm n for the| DSC
cellissand 110 nL/m pnisBar the refrigasaged cooling
systeh The cal ori hegeér was cal i brlasgd for tenperature
angdidgl | constant usPAg i ndium (ngligs.sg poi nt 156] 61
C | &B¥thal py of fus|Bi128.71 J/g). |Séased al um num pans
wi 1 278 pi nhol e werel3dsed and sanpl{dg4{usual |y 3-5|ng)
wer &slveat ed at a rjpt2g4of 100 m nutjeél3.Data anal ysi § was
peri®¥dned using TA 124a8trunents' Unilvgésal Anal ysi s
200011s30f t ware for Windows Ver si on |3J98B.
79.4 110.0 62.2
58.2 79.5 56.4
53.8 61.7 50.4
37.1 58.1 38.0
53.2
37.2
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One skilled in the art woul d understand that sanple

purity can alter the characteristics of data obtained
wWh00R3@s56Fi gure 5 shows the DSC traces obtai neplCT/B2006/000633

formse A, B and C. Depending on experinmental conditions

the recrystalization and second nelt for Form C may

not be observed. Terrperatares of nmelting onset for

Forms A, BlF&ﬂE@kEﬁTmL@c@\Nwm cALJRIMEFRY (bstpow. Table 5

Emirlr(u?p?%‘ﬁ?rs nglg)cﬁg]ﬁd '.1 lrrlqr\éb%g b%%qns?rﬁ%gﬂxgm lgsﬁruments New castle,
DE). Nitrodgnds-upgd ascthe puirip brsray p]lomtamf 136 mumln (foz p@e@p@(} cedlgmi j 10 mL/min
for the refﬁb%?a@e[d &ﬁﬂ'lg sPstérh ETHRICEIS bt k6 @B A8Y fof RaPEEiuesadebll ¢dnetant

v G e B0} R B e R g8 L SR A R
pinhole wére ugsaitand samdlese(upwadis &H1ma) werempatemals reigi of é¢” CGW@U*@rDaF?o%f@'VS'S

was perfomé?i(iﬁﬁﬁ A Irﬁs‘%m‘eu’i\@ Lﬂfvﬁﬁﬁlrﬁéﬂaﬁﬂyﬁgzd@ﬁ) sbRwdrS fofwikklods efSion 3.8B.
I hedl C

One skllleﬂm tbgzr&wwgg Bm?és}ﬁpp)%-naf@anrpf [ZHI‘IEY&F\% alteﬁ trtefh%ragterisncs of data obtained
by DSC. Kigid 5[sy¢waihel950;p’amyllb]am4d foetonmox - B afb®R, Qﬂ)endl(lggqn gxperimental
condltlonsvm% r%@wgtglﬁg{ idnSRa sEQhTHRRR Férm G'Fn'a? Hot% obbdWddy TeMperatures of

ts under conditions W eld Forms A, Bor C
melting onpetioparag A B ARk @@aw\ﬁamrﬁbﬁe‘? beld
N1- (4-chl orophenyl)-N2-[ 2-fl uoro-4-(2-o0xo-1
(2H) - pyri di nyl) phenyl ] - 4al\5AT§§h°Xy' (2R 4R)- (9C). The
preci se conditiops _under Lch Far A, B and C are
formed may be enpifiomea| IMcltaePeerined, and it is only
possi bl e to gi ve[a funper of1ipet hods whi ch have been
found to be suitablein practice. RMVACOLOGY, DOSE
AND FORMULATI ON fThé® cryst al Fi2de forfms of the pr esent
i nvention can beladm n stlémeld wosa patient at dosage
| evels in the rapge of %)QOO ng per day. In
anot her enbodi nent_t he crv& alline Forms of the
present invention are admnistered to a patient in the
range of 0.01 to 700 rTg per day. In another enbodi ment
he crystalline forns
The At i o Bur e aiee. 8- G EagR e NER AR Rl oo
1(2H)-pyricaiyysheayfl]-Hmithbxy-, IR AR (08T dasanbed imtha pretént inventibo dégatstess
of the ext'élgk%f &/&thén%yc}r Bagnpﬁam%tg %{qul\;ahe%t Pk@ @lﬁﬁacioﬁn\éﬁﬁta‘ré\%hﬁﬁﬁe scope

tered I ent dosage | evel s IP
of the pfe\sﬂﬁ@‘é’efﬁpnoﬂle QrBSGI‘S'OVGf'?ﬁork%?V‘q%)?“e G 8I°cePhR °§‘§980| fic
preparatiftOSFFYAn IS, Blartial i E&Plyfyohdlﬁenicaa‘)oam'plbe, N1t @ehidepbage!)-tlafR-fluoro-

4-(2-0%0- qgaplz Pgld%gl?ﬁ%e%@rﬁﬂﬁo JF@%) o@él)] LAGH dehpRed r&ﬁmn%a solution

e severity of

or slurry @@ﬁluertts ierrandions i 'ald Faries A ReorGh A LrRyE B'I%GP‘E%{POXam'de
N1-(4- chféﬁ‘dphéﬁyl) wzqé flidie-4G2-yset B pyedify) piiangf-4-tiethore/(PBURH (434). ng

The precng?r?dltloPs und%nt’\ﬁ gﬂ Ipo%’s {'g ?r{ (Eere'fgﬂ'h% g‘%ﬁﬂg @ﬁgﬁ@%ll?/ od in

ent ose
determingdh@ndjt is only pOSSIbIe to glve a number of methods which have been found to be

suitable in practice.

PHARMACOLOGY, DOSE AND FORMULATION
The crystalline forms of the present invention can be administered to a patient at dosage
levels in the range of 0.1 to 2,000 mg per day. In another embodiment the crystalline forms of
the present invention are administered to a patient in the range of 0.01 to 700 mg per day. In
another embodiment the crystalline forms of the present invention are administered to a patient
at dosage levels in the range of 0.1 to 300 mg per day. In another embodiment the crystalline
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The crystalline fornms of the invention will generally
be adm nistered in a mxture with a suitable
w@b@sieseut i cal exci pient, diluent or carrier Bel/B20&@00633

with regard to the intended route of adm nistration

and standard pharnmaceutical practice. The

phar maceuti cal preparati may be in a unit dosage
forms of thedgrB3ent ifvebtithiard adnihistelee P4 paiafitat ta¥age Bvaiibdieraoged! DNt o
to 150 mg:{ge{t \yg Coowsév%gtg% %!)ég].fjﬁgos%ﬁgpgegirchﬁbgy g%t??#écrﬁﬂlgifheoéosé&%an
depend omanmmofmmmgpqlmﬂpe fequirgmRen thepalignk ths sr%eray Jiheat e
condition Gél Feiafe'k:le&\d%e ﬂhhﬁna{éblag a4 attiviyof tlﬁatwﬁtaﬂlﬁe fora loethe dompound

n

c a r S.
being useﬂd g%e ée?#ﬁr@mﬁ Tk °f 8%rénage Qfso?e\rl;]q%raﬁ) h@u% caghst %I Wee(ﬂrmab tgt
those skillgd et art.or | ozenge itself, or it can be t he

Tﬁ@a{/émme@érﬁms BHAD fhK/erQIf)n am)geﬁb‘ral BSS@thtelfb@GﬂKagﬁﬁbré Atz

sutable pharagR G ReCE B EBYS A P episd el 18 BTt by
administration ehdstérplar mﬁrmaablhtsalspracn@p Jhe ekarmaeduti¢ab arﬁp@fémnamaé é’e in
a unit dosd68 Arm.f hlsiEh fon‘ﬁ'V We%ﬁepa?dtlb%is rsﬁbdl\ﬁdéh ertd Qﬂ%o@és contammg

cpproprielsRTILSs F Tesamapeen 1Ry Bepeod PR oPTER piReci' 9
preparatmuthb@&aﬂagb gonfainirgetiscrede quaohtte‘s ol ’[h@prepagat@ag%lch as packeted
tablets, c%glleé GAd b@l@)@rs il (&1 OF Xrﬁﬁ@‘e%' ﬂ@o ftl%’ﬁﬁﬁ d@éagta R&mi AN 88kI ON

capsule, Pty SRR BIAFPIRS 10 SLLCT PR BPPHE ABTIS P! ese

packagedifogi- ener gy di sperS| on or as coated particles.

FobbL ?leethg %HHIL b Hf 91fe ﬂv@ﬁloﬁ '?:Xr?‘tg@édrﬂlﬁiﬁerfe@ by, Bficchiy@r

I nventli on e I n coat or uncoate
sublingualpigjthedgrm ‘?§ t GpRsHIEE; dﬁ%%ﬂ‘i“@?% 955 leéxfyﬁ“g% @?st solutions or
suspensibrapwigitismayayitaihdat@ing oeoutdrpg egdns uinimegigmte-, delayed-, modified-,

sustained!! eﬁ% s oY §$n@8ﬂlédr}§le§s% Cflpglkcgt?b%s ér;%?’aﬂmﬁmé Bith& in(/én%r?may also

cal cium hat e, CI ne

be adminfRISCkas R HISPESTIEg @ AIpSQEIEOSBAES B RAGIBELE nigenroy

dispersiof baéé‘d@)ited Phrsdiey. EUREIN Brrsulationast tP&(Iﬂiystﬂﬂmstoahs bf the invention may

r.Qs Il ose sodi um and certain conpl ex
be'”coa%d rgréctogte(?fo”% %Gr%gngfatl on binders such as

Syoh gelid agmpapitienst, fad exrmpla jalelsx PRY eANAMBCRIPE S1¢h Asgaigrocrystaline
cellulose( |ERM@) sodhhMmCH't@(é/ B&ISIN |c§|®b|hdtki @@@sm{ M plispiizas @lycigehratstaich

oreora ST SRS it b LG L6 PAEA Bty 2
croscarmiiesetsadion AegcaenicanbigY slikateT and lséefnélémnéﬁ@e@fw%@s

polyvmylmﬁé ﬁw&t&@@p@ﬁﬂm&hﬁé&lﬁl@%d (ﬂpﬁ‘lcmydro%roﬁﬂwllﬁﬂ@se (pleC), sucrose,
en

gelatin a%gcgﬂ? g‘i’ﬂgn%%@tﬁ'cﬁtwptagﬂ&éﬁg ag @P%]esurlw s%eaa r%e sgea‘ﬁ £CIC} Bl?ceryl

behenateartd tale mepbgpioclvdtdi n such t herapeutical ly useful

r&ﬂ:@ht‘é@é)&%é dmpb&idnt BA praphrfibhSRhy, YEcotlRS AdSakiey8ld may
convenlently be b%?weerk\) 2 to 609 /d of the weight of a given unit dosage form. The amount of active
compound in such therapeutically useful compositions is such that an effective dosage level will be
obtained.

The crystalline forms of the present invention are useful for the treatment of acute, subacute,
or chronic thrombotic disorders. More specifically the crystalline forms of the present invention are
useful for the treatment of venous thrombosis, arterial thrombosis, pulmonary embolism, myocardial
infarction, cerebral infarction, restenosis, atherosclerosis, angina, primary and secondary deep vein

thrombosis, thromboembolism associated with cardiovascular disease, including, but not limited to,
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The crystalline forms of the present invention are
useful for the treatnent of acute, subacute, or
W@ hooendises hr onbot i ¢ di sorders. More speci fi cal PGT/IB2606/000633
crystalline forms of the present invention are useful
for the treatnment of venous t hronbosis, arterial
t hronbosi s, pul nonary enbblisnl myocardi al infarction,
acute coréHaFyalyhdbmé, Afrar ibtilldlioh, cardibt ealasicplacaridnearusebeyaistheombosis. The
.angin pri mar hewrhRsiis ang
erstaline 5 g et e 20 s A BIEO Mo RE Rl o A RBA S ar
diabetes. dj sease, including, but not limted to,acute coronary
Tﬁé’&?étélm%,forih% atedlelfsliRitd forrhilgon & @btliemient\aaingtration to mammals
re enent and en. V.ei. 0 IS, '
or th e G ES S fraBre d B RIS SRR Sy B ih R pdrftered
alone or in earaltivation withfone anmete thesenssiicaggnig. dhespdickige, foripgample, other
anticoagufdhisShviaéd ii’xéhﬁiie(fj@]_’t B it IPnildB kd nohlbitdrithl bati-hfnimdiey agantd indluding
nient. adm ni str

_conve ation to. ls for t t
ot nt i P L D SaP e BRI o ooty R Eb BRE
piroxica; tprogwievinhiitksdmsiuiding, bybmet Bretestiraiisetan crffogation dnagiatram hirudin,
hirulog, xfr%@?%tgbgt, ér%*hé’bég‘aﬂar@ Dt K ERaSoridEh G, bi& nagd@itb&to, JduaREIN,

eyt AW CMAT R Y
but not lingitetiito dipyfrimidvieasgurenos gepidsgreintidiapiinegortstiter RAY12laniagenias; (Gl Ibllla

antagoni&ssiﬁ&ﬁdiﬁb buk T R RSB abM@RAL S B RbERL b roibafHEBAr s hcluding but
cel ocoxi b, val decoxi b, and

ot it RSB o B PAEPAYT BRSPSl G TV Pt S aper
and throngdolyegatfibanmplytic agegBtsucngs tissweydasmindgem adtiggor, Wokiedsagat r an,

i ratof ith BT fhiHoks3MA HrSthiSin hatGhibsle AinolK inhivit
?trépjmk'r%g?’ pﬁ%mﬁ]tgg%{ at%ghato\ég]bﬁg%m _‘vyarfari r; arrl1d ot her 'c"gﬁ‘ﬁg%%'f‘ﬁ o
inhibitors | aicompingHos of qckja agenteiy adminipBi-teandhe gaeqis gpaype administered:
simultanedQ§ly, 8gpdratein o sahiidoiidligr The folidwirdi reg-libitihg examplasifustexde Methods that

L pyrim dol ' el, ticlopidine, or
may be oo plofy ity RRARERTKS LR BITT S st agon st
including but not limted to abcixi mab, eptifibitide,
and tirofiban; heparanoids including but not Iimted
to heparin, fraxipari nEXaAMREEDari n, i draparanux,
dermat an sul fate, fondaparinux, enoxaparin; and

thronbol ytic or fibringlyupc pgents such as tissue
pl asm nogen acti vat or, —ur oki nase or streptoki nase,

pl asm nogen activator inhibitor-1 inhibitors and
(2R, 4R)4lvandxy-pyrectitinasatabbglid dctar [R4Modry-84(2-oxa hyrint By!)-phenyl]-amide

inhibitors. If a conbination of active agents is
Step 1. Rehpiratiant d(MRIMARehONSYHYfEned.2riicariowylia anf hitgtizigster
A nitrogefﬁbﬁ}&e&,_@f@@ ﬁi&?é—ﬁ?qké@ﬂh%k,aﬁlﬂihym@ req&@;_ﬂéldﬁ\mh iaﬁtthdc]y{anic'ﬁfuairrgr and

ol l owm ng non- I ILlustrate
ermocqfls, iRt HLaes I BT Taok HSERHE BB 1 e o
mixture wdsestifren/fent mmnafteEmeMbEggiMthpp@de the solids were allowed to
settle. H%)?n}:eﬁ\iag/%rmzé%’vzvmé &éﬁblb@iitéi.g TRe ﬂf@k P’?g%ﬁh 6h I lqGhith (‘jI'HF (%50 mL)
-fluoro-4-(2-0x0- ridin-1- - n - am,

and OHSh(5 i AT ORBH I SR T AR GRS LG Pr g et (L4
Hydroxy-prdiviaan halicgiboxyli@adidll -lrithatyt edtart(34 g, ©5 trewol) was then added in
portions while maintaining a reaction temperature of 5°C or less. The reaction was allowed to warm

to RT overnight. To the reaction mixture was added H,O (100 mL), 1N HCI (100 mL) and NaCl

(42 g). The reaction was stirred for 10 min. The layers were separated, and the organic layer was
dried over MgSO,, filtered and concentrated to a thick oil. When the solids were just starting to
precipitate, hexane (50 mL) was added and a precipitate formed immediately. The mixture was
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A nitrogen-purged, 500 nL, 3-necked flask, which was
equi pped with a nechanical stirrer and thernocoupl e,
wor®oabEmsyed with 60% (ww NaH (8 g, 200 mmol PCEHIBR006/000633
hexane (250 mL). The mixture was stirred for 1 mn,
after which the agitatioEEmas stopped and the solids
were allowed to settle. xane was renoved with a
filtered to gyt ditlf ¢dmpennd SEreewtfit: &sjellvawhitehseiid @ha6 g dAnet §ifinglioFa day,

the frltrate(m%@ @ltéféa to%ﬁ/@ a&bnd Q@p %F-thgihﬂe CBQ% [ﬁ{:&)(lt )42 gﬂ cll'h% tﬂﬁ%cr?rﬁ: were

b 51 0 xture .COOl

combinedddZgiys the Hitk gormbaund 45 focelu e 2ol @&?%ﬁ%%w@'da@tlfa‘ purity

VlaChlraHiPlt(eﬁt)O%)utyl ester (22 g, 95 nmol) was then added in
portions while maintaining a reaction tenperature of

Step 2: 190 AmPb-I RS- hgﬂﬁf’) Hyﬁ‘tﬂ&é%@@ was allowed to warmto RT
TP reaction m xture was added H20 (100

ht
2-Fluoro- 4rfe§°a“'t'ﬂ? e, (%ww)waaﬁarnm wihdvalgolacteme (622 a@Bimaliau!
(0.804g, 4s2Rmiod darfddd, PO, . 105h@ol). aye-o&xw(emﬁ@%& Ab@S foldRED Byeans-

1,2- dlamrﬁg%ﬁﬁﬁpgﬁﬂmw@imqﬁblgdTh%Vrﬁgrtu%N %‘Fﬁ ted OJFfﬁ“égor%g? gefﬁ)rﬁ st
cooling angd diufiipg Wgh EQASr &b MUz was Tered HeouuB @ PiD)Of sikee, eldtte ditmBIOAC,

and the filigatg c@cepiateatuaddrosduest jreexedi @Uﬁftcﬁtronﬂ? ﬁhe'@rd@lﬁ WfoRuct by ﬂash

chromato%’/r‘@;ﬁrp 't(l éﬁ% cfttq% trts ﬁ%lﬂé&tngg:? ?[6965%?) g\b/'lr? qlr? %{I% ﬂ(g r(AP+ 209 1

(M)+. day, the filtrate was filtered to give a second crop
of the title compound (1 .42 g). The two crops vvere

e RN S RO
Cafboxy"C\?P'a RHUDAPSIIPLC. 1009 . Step 2:
Into a solufior( gt GoRPodd df blt@!S &) w‘@ﬂi(g OZPMﬁdI h @H%rs ‘?ﬂ)‘?nL) was added the.

oy 04 o S

3(%31 %%mxapl an%jjrethxlgmg@ﬁbm 3mL,
1.53mmoly Thg salalion, wag stirad3ip@iu 201 hdefotd&mling t)) RThnd afirgp@0ARc. The

solution wzﬁsﬁ@ﬁhéd H@%erﬂﬁﬂﬁ/ﬂthﬁ GA aa"@tﬂc g’éfd t1 N‘Né%)‘t—l water an(fl Smneﬁefore drying
over s s ST AR A BRSBTS ponrss oo iermbves s gsn

chromatogsapity & dfigtd theytitiei ODMDtEmWSZQEhE%NaX augrefomvas MBI ber @e+): 436.1
M)+, (Apéh@,@b,lgh .a plug of silica, eluting with EtOAc, and the
Itrate concentrated under reduced pressure.
Purification of the crude product by flash
Step 4: (2BR)Felelgoamlyyolitine-afchiboxylit fd [Riflubie-4c@RE Wsir(- ByifSkbnyi)-
amide. 39% as a brown soI id. Ms: APCI (AP+): 209.1 (M +.

E%) 2Fluoro4(2 oxo-pyridin-1
Intfoa solutr trlgﬁ:géw g% O}SZ@Q rpeﬁeﬂr@gry)l) m,qfqhmlrpqﬂ GtCh (BmL) was added
TFA (5mLX; drhb exiyfidnovaalirtbdtae RT 1dd 0154 Ibef@ il dhcentrBiing uddey @édd&éo%ﬁelcsl%re to

; f.ot 0.25Qy1l 1.02nmmol) in
affordthe%t‘%%%@?%gg&gsggé@{(ﬁgsgéa)gn%ound(%f L (2))('0 2% 5

1.02mmol ), EEDQ (0.302g, 1.22mmol), and triethylam ne
Example 2( 0. 21 3nl, 1.53mmol). The solution was stirred at

Synthesis %ﬁ;orrﬂﬁ roﬂtArr%’rBho%gft %nglrrgl%%leé{ngboxam%T I%P ?4 c%?orophgnyl) N2- 2-
fluoro-4-(2-ox0-1(2H)-pyridinyl)phenyi]-4-methoxy-, (2R,4R)- (9Ci).

1.8g of Amorphous 1,2-Pyrrolidinedicarboxamide, N1 ~(4-chlorophenyt)-N2-[2-fluoro-4-(2-oxo-1(2H)-
pyridinyl)phenyl]-4-methoxy-, (2R,4R)- (9Cl) (prepared as described in Example 150 in US
2003/016272787 to Bigge et al.) was slurried in 100 m| of water for 3 days at room temperature. The
solids were filtered, washed with 50 ml water and dried in a vacuum oven overnight fo give 1.44g of
1,2-Pyrrolidinedicarboxamide, N1 -(4-chlorophenyl)-N2-[2-fluoro-4-(2-oxo-1 (2H)-pyridinyl)phenyl]-4-
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solution was washed sequentially with 10%aq. citric

acid, 1IN NaOH, water, and brine, before drying over

woORBEMoEntl concentrating under reduced pressurBCT/IB2006/000633
crude material was purified by flash chromatography to
afford the title con‘poundé(o. 3299, 74% as a tan foam

M5: APCI (AP+): 436.1 (l\/plk, (AP-): 434.1 (M-. Step 4:
methoxy-{ @RARHRICI - IR nantyD $IY sdnérmied ittieecrdiatine booxytd beFai Ad

[2-fluoro-4-(2-oxo- pyridin-1 -yl)-phenyl]- am de.

Into a solution of the conmpound of step 3 (0.329g,
Exampled, 761 nmol) in anhydrous CH2Cl 2 (5m) was added TFA
Synthesid&Fbom ATB@ FR@h Bt i on was stirred at RT for 0.5h before

oncent r at i n . ffor
os2s o EFRRERLAL A AL M BpRRERFUIRLS B OB g
solution v@g i§p9iedsto soanf tempeigiure 3t SPiARD WQ@ were filtered to give a white solid.
The whitelsoBd W¥d $Halvh & teeshstirod XayiPXeD and DSC.

N1- (4-chl orophenyl)-N2-[2- fluoro-4-(2-o0xo0-1

(2H) - pyri di nyl ) phenyl | - 4- net hoxy-, (2R 4R)- (9Q).
Example# 8g of Anorphous 1, 2-Pyrrolidi nedi car boxam de,
Synthesid\WCrybtef h&rﬁﬂiﬁfmﬁ lﬁHoZ{)hN%; %@Pirldﬂ@ﬁéﬁicéab@?arﬁ!?(ﬂ% aﬂli(@%mmphenyl)d

ridin enyl ] - 4- oxy-, = prepare
N2'[2'f‘“‘§[§'4dg'§é¥;%&Wﬁ'”@ﬁ?@ﬁé'"@%x’rn&@ﬁé‘%%')'01 6272787 to
30.19¢g oBhrggehaoes 1.atPyjroliginedisdrbexamise, n'Jh(ﬂc@@yaﬂwemrﬁ)ﬂ@a{?_éluorﬁf}r(Z-gxo-1 (2H)-
pyridinyl)gfﬁx}ﬁgll]-%_jﬂnef‘hgﬁp,1 é%ﬁ,mﬁﬁ r(sﬁfl)u(b%parg@ gs §eabiitda ifaghpld 15b @1 @l
2003/01%%,8% itcgéf\ﬂggt;e(ed ab)ivypé h‘%’grtagé I‘%PJX in é’%Senﬂ o* luegH.V ?‘%J %Inc]f gvgt%p was heated
to 80°C ahg BloWly raridxdi tal the dHCEH-HT, B yraniitlikeicarboxamide, N1-(4-chlorophenyl)-N2-[2-
4-O56-4FbRTPRE B NErdxg-, (2RUH) o (sBr8R-The soluti th
fluoro-4 % ¢§ 4(55' ) F@Pnagﬁwgnyl 1 g la ho%fg(?, ) (AR eésgfj'on.,was o
cooled tops g P e 91D Ygre difered, MARSARIPY B - tFor m
MeOH:w#ter dndainipd ia a3aGynt dves beerodght feagive 28.40g oM, FeymoliBn&lidRgxahide,
-(4- NBXAHTY & 4o MRty fphdRyifa-thetoxR! (2FR . Solid
(o e N (2R 9 oV Rordi sty ool RARPRA). Soics

were detprgiipdtibRferBtR AV 4P AESur . The solids were filtered
to give a white solid. The white solid was shown to be

Exam Iegyst al formA by PXRD and DSC. Exanple 4 Synthesis of
stal Form B from Anor phous

Synthesig ofFopyy Crfeam "M car boxani de, N1- (4-chl or ophenyl ) -
SynthesidNSr Hodn 10 kbt Bord-E B2-P¥@olidinedicarboxamide, N1-(4-chlorophenyl)-N2-[2-fluoro-4-

o5 e AR POl il gt
Pyrrolidingtiicgrgoxaiidss Nipireeijerpphepd)iNe-Pifiuerpd-(4-0k 1 @klypyridpH)phenyl]-4-
methoxyR YZr,£R)NC)) 28 Biabdd ift 2 WRIVABOYL, of 6AR.of&thte. ARG Dar (VRS &fid &l left
stirring fc?r% V\(rje%l%scgtIrc?o?ndtelmrr])er%?ermllh% 381%9 wler% fHe?red and air-dried. Solids were
determined to be crystal form C by PXRD and DSC.

Example 6

Synthesis of Form C from a mixture of Form B and Form C

529 of Form B was slurried in 400 ml of EtOAc with 0.5g of Form C overnight. The slurry was filtered
to give 33.28g of solids. The solid was confirmed by melting point and PXRD to be Form C.

Example 7
Synthesis of 1,2-Pyrrolidinedicarboxamide, N1-(4-chlorophenyl)-N2-[2-fluoro-4-(2-0x0-1(2H)-
pyridinyl)phenyll-4-methoxy-, (2R,4R)- (9Cl) and subsequent isolation as Form C.
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15

20

2003/ 016272787 to Bigge et al.) was heated to refl ux
in 275 mM of MeOH 175 m of water was heated to 80C
w@eaeabwsed y added to the MeOH 1 PCT/IB2006/000633
, 2- Pyrrolidi nedi carboxam de, N
1- (4-chl or ophenyl ) - N2- [2'1
fluoro-4-(2-oxo-1(2H)- pyrldl nyl ) phenyl ] - 4- met hoxy-,
2g of (2R( £; 4R thoxyP@irdlidiseRichiboxylic dtik[2Jlobmaid (Broxewgidinkie)-rheoyilednide
hydrochk?gfz gaQ?FQgE:%Hpﬁf@FnWeQ) @hs SfrfeR HH7-mith EtCﬁ\@Mltﬂ% QWI %f trlethylamlne

washed w t
for 90 migifigse 1P FFaGHP PUUWRNGS a&tﬁrwaioﬁefgwe“{eaogg s S&@eg Tpec win 14
mi of EtORc 2 T&ihe rezlciicthi fileth veasr doldea@rB@beqf 4Mhlorophenyl isocyanate dissolved in 8 ml

of EtOAc?c%l()A'ecP 1‘65\8%'?' <§%I ¢ snﬁ\sl.%frgd%dfﬂ dJ rﬂl’o""C(—liCP@Xﬁne]reactlon was stirred for

e w05, Presiditiressfn o

two hOUf%éinr W‘Pﬁ"’ﬁ%ﬁ Mced@th
oven to gE!)éal’Wb ef e- Syl‘mdﬂlwllc&rbbf(arﬁdé 1 C(A-ﬁhlaﬁplfanylnNB[ﬁymtd%«eQ-&od@H)-

oL P G LA OB o

point.  (2H) - pyri di nyl) phenyl ]-4-nmethoxy-, (2R 4R)- (9d).
Appr oxi mately 10nmg of 1 2- Pyrrolidinedi car boxam de,
Exam leIgl (4-chl orophenyl) - N2-[ 2-f1 uor o- 4- (2- oxo- 1(2H) - pyri di
phenyl ] - 4- nmet hoxy- élZR 4R)- (9C ) was placed in
Synthes'%tOf\ﬁC)aF Byifomte rpifureost Fé'tfm?lan tefhdie. A stir bar was added

A1 mn@uﬂrg oi ®iths Blahd Clmféga énwe&n mﬂ@sm aborfcammubregf@aéﬂhwzs mJ/heat a
t er.

temperatargtgéer%g ﬁ% %4t err&gq'\qs { aef m?( 61Fem fﬁgre?,%@ é)Y\%s'%e solid was

determing igrpglceysig! f@}“hB hl’e@ﬁ@ aﬁ@ PEBPm C froma ni xture of FormB
and Form C 52g of Form B was slurried in 400 m of

E ! tOAc with 0.5g of Form C overnight. The slurry was

=XaMPe | tered to give 33.28g of solids. The solid was

Synthesig ofrfform Bd@midyermél t i ng poi nt and PXRD to be Form C.

1.38g of E&ﬁleNgsh lﬁea@ﬂ% Pesicswi@butSokerP¥Ad l‘i&ldA’i@f EHInGRE. PPl diRas cooled
o room tﬁgppéra uFfr\y| ;21 @(H)y\{a% &nf%?%w)weltmg (pﬁlﬁ( @ng?DS%eP%ryg%ld‘orm B.

subsequent isolation as Form C. 2g of (2R

4R) - 4- Met hoxy- pyrrol i di ne-2-carboxylic acid

[ 2-fl uoro-4-(2-oxo-pyridin-1-yl)-phenyl]-am de
hydrochl ori de (as prepared in Exanple 1) was stirred
in 17 mM of EtOQAc with 0.92 ml of triethylam ne for 90
m nutes. The reaction mixture was filtered through a
celite pad, which was then rinsed with 14 m of EtOAc.
To the reaction filtrate was added 0. 86g of

4- chl orophenyl isocyanate dissolved in 8 mMl of EtOAc
foll owed by 10mg of Form C suspended in 0.25 m of
CH3CN. The reaction was stirred for two hours,
filtered and the solids were washed twce with 6.5 m
Et OAc. The solids were dried in an
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oven to give 2.1 7g of 1,2-Pyrrolidinedicarboxam de,
N1- ( 4- chl orophenyl ) - N2-[ 2-f | uor o- 4- ( 2- oxo- 1( 2H) -

w@osdoasys ) phenyl | - 4- net hoxy~, (2R 4R)- (9C ) .PrJdmneB2006/000633

solids were determined to be Form C by nelting point.
Exanpl e 8 Synthesis of Forgn B froma mxture of FormB
and FormC A 1:1 m xture of Fornms B and C were
slurried in EtOAc at a €bAbMhtrati on greater than 25

What,scqgg{,ég,sat a tenperature greater than 54 OC overnight.

1.

10.

11.

12.

i S T R T

128 ppidinyGphendlyhinbbexys, (B8R, 4Fe(0NB from Form C 1. 38g of
Form C was heated to 175 OC vvi t hout soI vent and hel d
for 10 mnutes. The solid
Adhystaiag (9pe haviger %‘H‘{dFHX \ﬁé(§‘ff6‘i‘9ﬂ‘?f? F?aﬁ%@ SH?/S"?FEFF"{VuaﬁGh?M I frigure
1antB @3C.t o be crystal form B. CLAIMS What is cl ai ned
is 1. Acrystalline form of

Pyrrolidi nedi car boxam d
A\ﬁrys(tajrhng Fﬂr@roégﬁlghwxe)vmg@ r{ogdqrpﬁr@y @ffl@ct(oz Paligsn with peaks at 19.7 and
2B(224riH ofiy 6ri ribré MdiJifpRamehils- o4 1 6 by degrded B04R) - (90 ) 2.
A crystalline formhaving a powder X-ray diffraction
pattern substantially as shown in Figure 1A, 1B or 1C.
8 crypalineyigmmadficaie 1haying @powb%ﬂyﬁlfm@mrgaﬁamwméieasxon%@eak
o Hé i ract b P8 oS &Igheediob BndXHeg ofd orhord sdiB% ta?3NMR 3Réhical

s% or__nore_ additional peaks at 16.1 or 2 1.9 degrees
s a1 73R XY 5P BPTi ne form of claim 1 having a powder
X-ray diffraction pattern with at | east one peak at

A tQstdiline fér?n (Z"claf?-n 4-h I\g a poRvdér %}Hﬁl@a%tl&@aﬂgm%ﬁ lafigad? Uﬁe &rak at

nor e sol chem cal "shifts 173.8 or
3hprh 1819, a@&“@%?ﬁ‘l"ﬁ?ﬁ@ %‘bB‘Htr%BJforéll’oéﬂf?ﬁ@Ld%é‘%ﬂSﬁ@ a povvder

X-ray diffraction pattern with at | east one peak at

R oy B o 98 e S g

BORaPMhg one or nore solid state NVR cheni cal shlfts
at 172.9 or 110 O ppm 8. Form C of

F(NT%:( @/1 Céngy ro ne%%%%?)r(qk@ gﬁ gi? I'borgphfn¥l)2N%;(2 fluifro(-é%gb-oxo 1(2H)-

pyridinyl)phenyl]-4- methoxy— (2R, 4R) (9CI).

A crystalline form of claim 1 having a powder X-ray diffraction pattern with at least one peak at
13.5, or 17.6 degrees 20.

A crystalline form of claim 9 having a powder X-ray diffraction pattern with peaks at 13.5 and
17.6 degrees 26 and one or more additional peaks at 9.2, 18.3 or 22.5 degrees 20.

A crystaliine form of claim 9 having a powder X-ray diffraction pattern with peaks at 13.5 and
17.6 degrees 20 and having one or more solid state NMR chemical shifts at 174.3, 105.4 or
130.3 ppm.

A crystaliine form of claim 9 having a powder X-ray diffraction pattern with at least one peak at
9.2, 13.5, 17.6, 18.3, or 22.5 degrees 20 and having one or more solid state NMR chemical
shifts at 174.3, 105.4 or 130.3 ppm.



13.
14.
5
10
15.
15

pyri di nyl ) phenyl]-4-nmethoxy-, (2R 4R)- (9C). 9. A
crystalline formof claim11 having a powder X-ray
walpdobnensss on pattern with at | east one peak atPABIER006N00633

17.6 degrees 2Q 10. A crystalline formof claim?9

havi ng a powder X-ray di fgg[acti on pattern wi th peaks

at 13.5 and 17.6 degrees 20 and one or nore additional
Axeakssitih cOMPrisint® haonac2@icsllycecppble eR@piert Idilugnt or carrier together
b S SR am o ofe ot i 1 DRSS e tereor..
degrees 2Qand having one or nore solid state NVR
Acdoepbstiibh agdurdibgtoataind TauBher tOBpritingrond 80m&e ppitre fall@winglagents:

rystal Li fO6F j havi ng a powder X-ray

ajc:zli ffE@%c%t%%ﬁabag?tqnél?ﬁm\%\}oﬁhé%@s’l east one peak at 9.2,
by 3. 5 thrambiginhpors;  or 22. 5 degrees 20 and havi ng one or
cyor e isfrivila shidtt@s;NVR chem cal shifts at 174.3, 105.4

r 1l A .cogposition conprising a
:Ehar ﬁ%&‘%‘iﬂ?@éﬁﬁﬁ‘&” @&'g@%}t’)abl e excipient, diluent or

ar r ivBamip KpetagersiGi t h a t herapeutically effective
fanourgplBfilaanegoidial | ine formof claim2 or a mxture
gﬁher %Ofaranoio%-d'ancﬁ conposition according to claim13

ur t her conmptising one or nore of the foll ow ng
hhgentiyomipiytip enfibsinlytisiagellts-ant i - i nf | ammat ory agents; b)
thronbin inhibitors; c) factor Vila inhibitors; d)

| atel et. aggregation inhibitors: e).vitamn .
AnBhiL Rt oF B IR el Piomeht, St B e hlinonan smpgtem.
rayedartipl infhrciarbedrelrildnfaretion; restprnslsyatheiosglpeasiss angirg, prigary deep
VERtNOHbdsR, sdBRddry @b NBIR thréMibodis NAHSer {RpaE IS EES or

rterial .thronhosi,s ul nona enmbolis car di al .
b Boacdioun SB8raes Bt My dRRet ASBE 2 MymREN <t éapoutoay
eifetive emolirg posérgstalingdermaf clpim erymigigeeghareétn t hr onbosi s,
secondary deep vein thronbosis, cancer, sepsis,
di abetes or thronboenboli sm associ ated with
cardi ovascul ar disease in a mamual with a
therapeutically effective anount of a crystalline form
of claim?2 or a m xture thereof.



