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WD 2004/ 052878 PCT/ EP2003/ 013800 1 Crystalline Form
The present invention relates to crystalline
waleoodwsasrs/es of an oxopyrrolidine conpound anBCT/EB200%@13800
in medicine. Mre particularly, the invention is
concerned wth 5 a substantially crystalline form of
(E)-2-(5-chlorothien-2-yl)-N{(3S)-1-[(1S)-1-net hyl
2- mor phol i n-4-yl - 2- oxoet hyl ] - 2- oxopyrrol i di n-3-yl }et he
nesul f onam de, phar mac@nystallthe Fémmnul ati ons t her eof,
processes for preparing it, and its use in nedicine,
parti : ' agel.ioration,.of clinical,,
Cond! 4 é'aeg_%%’fr'"ﬁ.ﬁ%%_@éé‘fgi& St R O ) Bpyiotcine
COMRAUOS R its H§e EaRediFingaMpee parfigiastyy thefinyeméion is concerned with
a puiygtantially criystaline fame qir () LaSechidrathiened-yipNzi38s1-[( §)-1-nfethyl-
2-mdkshplinaZY PR OBty [2-H@PYHbIRNH- SRS R FonniB B EpPmIB& tical
- . . ,.0NS an
fﬁ%‘%ﬁ% el Bt o pan B DU EBS 1 Fulia, SStiouary
ush i Sienetagrtionot 2 qiifelcancilen srwhishrF Age4minbibter s
ingicalgd- coagul ati on by converting the soluble 15 plasma
protein, fibrinogen, into insoluble fibrin. The

| ns ofddadreaxd is R hdmBat &fitke ;tlr'gp?git’?- .§e‘?ﬁ%gtpfrﬁéa%éqaas%fnenzymes. It

. Stabi | .on _of the.pr enons C_.pl ug.
s 3100 i Soad i rascede, KSR iome pibeind o et X anc
Va o selsiimsionsandh Phesphetinid canvents rsehtamebity inge theernkin. Thrombin
playssz oéridtalirae irathe onedhlanishr oftlos éaziyutation by doevering he soluble
plis{g pfo@ei@,ﬁibﬁﬁo@éﬁ% #b ir%ta%le Wdriia%?*rﬁéa lﬁJSIS{l]J?rae'rff:anlorﬁQtHﬁ § required
founst%'@gaﬂgﬁgﬁﬂ}e éﬁ"ﬁ%gtkﬁeﬁse%tcr@?ﬁ' l\g?nyaﬂggib%qrﬁg?s‘gese states
arﬁof%%ﬁ?ytoc tﬁbé‘ﬁ%['é] BMERasiEh otk i Eesprelr dpythearsgronary  arterial
vageylatytea rebngmalr trernlows fermation cluar ip thregruptdrassefy ah RisGhlished
atmmls@émﬁmplagq@@gnﬁgﬁh?qbr dAMsBf Atk M béﬁr@irﬂhﬁférﬁign and unstable
. S g6 8 Gy 5256, W B0 rerey

NFAELHIARG0LE reBSHMRT GPBRA ARSI ETICAN 26e ofipapepsmagied
byn@l) 8puts thigsibptic medlepure efdhe effectedrivesset whicht feguires immediate -
resdiatimmi Wéith eespectstof thervehbognvaseuiwirerausigh Per@intRfe bipatients
unﬁﬁgo\‘f@gfnéiér é’tﬁféérZLi@‘trgéff rf%gg? ggt’i’ee@f}éhe BFtt%H' efggsﬂlg{a‘?%%e&ﬁer from
826 8o in Bl Ve DR catr=wi 48 evlusas alpod ow
to ?’}ﬁ qispieduiramity 3aY @ REpsisppsiiemirorHiyopy @mbolismhPisseinated
inttayese)latr caagslopathy chonmimenly Sepirs owitiodlsth escuRIr By¥iehRl during
sepiid _Qlﬁddkg Bt Q’irélal'ﬁfe%ﬁoﬁsﬂo end %aﬁ&@%@@é%{dé%i&;&ﬁ,eg I'lglt the. rapid
copa e u|°”§f2°°‘*é Bl 1t P 088 coB5tRlon Piengiestis in the
o0 o e AsAISRinG: HFAGRI 0SB WEDS HMRHSHoM Hiegtasetiature leading to
widespraadargarefaileadi ng to  wi despread organ failure.

Beyond its direct role in the formation of fibrin rich

bl ogly&h Pt dird OB 'Ehéqi%?rpaﬁb%e& ffb‘?iﬂ%h?pg%o:do%p@svg]r?rnpigrhas

rof ound, bi qrequl atory erfec on nu t
oo BRI, 0, oVl RIAION{ Yy S ol I EbeT Of Calluiar
COmMBARgRIH WithinAhe vaggylatire amshibloodsdShumanOF:A. 346n.(Mg86R). Sci.,
40%& F&11©86)Xa i nhi bitor nay be useful in the treatnent

of acute vascul ar di seases such as acute coronary

A lﬁ%’cﬁé&éﬁ'ﬁﬁ@&%ﬁﬁaf ég ﬂ?(laf‘al ithl!wenﬁégtm%?lg o) e?c% en\(/jaasrcﬁlar diseases such
as acute coronary syndromes (for example primary and secondary prevention of
myocardial infarction and unstable angina and treatment of prothrombotic sequalae
associated with myocardial infarction or heart failure), thromboembolism, acute
vessel closure associated with thrombolytic therapy and percutaneous transluminal

coronary angioplasty, transient ischemic attacks, pulmonary embolism, deep vein
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treatnment of prothronbotic sequal ae associated with
wonp@sassiral i nfarction or heart failure), PCT/EP2003/013800

t hr omboenbol i sm acute vessel closure associated with

t hronbol ytic therapy and percutaneous transl um nal

coronary angi opl asty, trand ent ischenic attacks,

pul nonary enbolism deep vein WO 2004/ 052878
thrEeBoSE2pErpheB &0@rial2 ottlusiomh ogiesentioer ofplessel Iuminalr hatrowing

(reiéﬁbéf n%@:ﬂ éedfé\VHdtIQﬁ‘ cﬂfthr&srtﬁfél(r)nﬂoumev@htsn@gsbameagwnh atrial
R L A

thrembosie. amzhcqmph%thnﬁh.'rb. @%\egtswnaﬁ@&y peregispsad g arterial
thremBYES tarngencu rtardmisiss and padieptsi tet i rave & ndipeaseeastsgciated

pre%%%%gl'tl‘c}ﬁ# YrdthEsHis RO§ e@pé 9 cﬁéﬁe@‘ Eé)ah'h%n‘ilfiﬁ PEHPBES réforted to

coniibgh o | Ag O REL A Ol sratans TRk X R g pauns be gyl or
thet tpemsmenidifsbeei psmonar fiielie ﬂlsﬁa%esb Eapfor ¥a fhikilgrs epuld 2186 be
us&ANIT thb Utcdtrhént| sfngmbimetisasts, py cluppressing epaguldtics, and thus

pr{v@ﬁﬁﬁ%&@ d«e{,&@s@bﬁ She ||t§ QUh&nkﬁthtdﬁtef%Hhtaﬁ&{ of \th%stasxs A Factor

ot.c _di seases
Xagipii i B Rt MM, P 6 A RN OD PEHAL tFpualy ey bon
of EKatmediated metivatipasif protegsesagiivaied sperptearsdGaRat#hr Aaglor Xa
inHidies By PEIBY ERdVeN Aitififybaisn afle pas-aithetusciengtici tagent through the

suﬁﬁggﬁgﬂn& b@%tletfa]%ﬁvét{?h a‘rh%% cgﬁﬁl%ﬁfcé‘%{e%nteﬁeﬁ@&ﬁd?\r and‘thus

Fagior i X3 r{phiki ?ﬁ%tfa% %@ni"’t{eﬂ‘i‘%dah"‘?‘{@g?’]ﬂﬁ"f“ﬁ{?t figRasess sysky, as
ParkiniontseancaAlizheinter's roissfaspr Badas¥a achibitoss awyr dee e stility as
anﬁc?o‘é@ufbn@ger& inashAectida withthe Brdparatitaystalage, fraotienation or use
£ Uhdy tgl Sci rﬁe{v a%ggr gg%l' erre?&'té?d ETQF Nsel B %Hﬂn&ﬁb‘?& with
s‘ﬁ' ?egn platel et-ac )ﬂ
SRS . S i B Lo oo s S PSSl agent
i nhi bitors may have potential in neurogenerative
Efb 38 ehRFoRIAD-ARN-{B8) K- s -Metiyil2 MarpRolines-yi2-dkaetiage- .
ox @?Fo%m@ylgé?ﬁﬂ %Bl rRnfidy n@b%@(é“ﬁmntw 'dl?bbée@% WO002/100886 .

ansrvgeg?gﬁpw i 890&@@ o nerelR BV RIS ) @ suBstaggallysmoghous
forh.ood. THEY2#E-E8lambtsient i N 3Dr HEES ¥ bimetfad-2iporpholin-4-yl-2-
ox66R)/IDGixbeyIraltiniB-yljetierss olfortanideaasnthe strubiuse gremwm defowig
the use of a | ower dose of thronbolytic agent. 20
(E)-2-(5-Chlorothien-2-yl)-N-{(3S)-1-[(1 §)-1
- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] -
oxopyrrolidin-3-yl}ethenesul fonam dg a FXa
i nhi bitor disclosed in Wj21100886
i ncorporated herein by r*eNe; :
anor phous form o
(E)-2-(5-Chl orothi ¢ I)-N-{(38)-1-[(1 S)-1
- met hyl - 2- nor phol i 25
oxoet hyl ] - 2- oxopyrrolji di n-3-yl } et henesul f onani de has
the structure shovvn* Q ad *NSS00 NO*. O
H3C (N) ~I) O HC 0

.
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WD 2004/ 052878 PCT/ EP2003/ 013800 3 Summary of the
I nventi on W have now found t hat

W@ B)04/853838 chl or ot hi en-2-yi)-N-{(3S)-1-[(1S) - 1- FETI/BP1002013800
mor phol i n- 4-yi - 2- oxoet hyl ] - 2- oxopyrrol i di n-3-yi } et hene
sui fonam de can be obtained in 5 a substantially
crystalline form Thus therfe is provided in a first
aspect of the invention

(E)-2-(5-chl orot hi enSﬂn_rmgmeimt.%@yemtiggjl
S) 1- met hyl - 2- nor phol i n- 4-yl -

We Rk hy' alzfloo’(@py@ k )di-gs-&é(x]o}h‘?é_{bfgﬁ-ﬂi{é§ﬁi" de 1'%nﬁ‘et?yl—2-
momi@lmﬁ%&cmﬁtw@-oxowr ‘glfh%r&é%ﬂ‘%%ﬂu'f%f&%‘% R gﬁ" teined in
a subipmtisiiyngrysE)ling- fobnc hos dhéreeis- proyldpd Nin{ & Iyt aspect of the
invedtioh Met iy E?-z%stﬁroﬂﬁmlehJQ NJ{(%)qqu’fS)Whﬂetr@f-dehﬁM d-2-

o A g e o

carrier and/or excipient.
(E)-2-(5-chlorothien-2-yi)- N-{(SS)-l-[(l
S) 1- fmjrmé#a é&%&hﬁé Inverﬁroyﬂaff. oxoet(gyl]
o A QPN B3 S4hd OERBL Pch'ld?othuen-z-yl) N A(3S)1-
dzb&% méth -§-¥norpl¥o in- Zn oxoﬁeﬂxr Zfoxopyrsrghdm 3- thera

(¥BettEnesultoneoidst hine nsxﬂas;an}lalm { erysipliine [ (fergy - iQQ?éWyM@- a
nEHapinatéulicdrcarie? -and/or excipient.
. Z;Egg(gﬁith]or P%%%QW ROk 3L Q?SM E@Qﬂﬁ &@lmldfokcgbthyl]-
0X0 %8' qa!g- 2y[he I% aql gg't%r e rQub eﬁlg c:gy FalifohAGoMide in

sthera@yi ng from a condition susce t ible to
o a®d | @f at (E)2-(BychiordthieneryI- {(3ﬂ)+1bﬁ(1%)r1 -methyhdtrryghelin-4-yl-2-
 L5RRIHYI®-SRPirbIRIN-3 I NéthenésWondriidl an Gbstakiiallp crystaliine form
S@ﬁ,g'féo@élp fgctgr% of%ls&%rﬂ&'\tq thX tRafrA& it O E‘?ﬁtléé\muﬁbﬁﬁﬁ from

a%mqmqg:fsusceptlble fo amehorgatlon Y a Faa%Fort)éa uqh fective

o (£) miHcs- ol treatingi @ npatiept )suRedng $jom - (cowyplition npysepptice to
28melioration by a Factor Xa inhibitor comprising administering a therapeutically

gLin: Mh 2 gXOGENYIA cRRIABLLALNA28) 4-1yish ALhehg-2-
Z@Qﬁ] |n ng%i—%%gp%i%éﬁ £ M{l}/e% e;y@qqa%rﬁ&%}n %{@stantlally

IﬁV@ﬁWh@ﬁWﬂhe substantially crystalline form of
E)-2-(5-chlorothien-2-yl)-N{(3S)-1-[(1S)-1-

met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyrrol i di n- 3-
yl } et henesul fonam de may be 5 obtai ned by
crystallisation under certain conditions in the form
of needle and/or lath shaped particles, up to 250
mcrons in |length, as described below There is thus
provided in a further aspect of the invention,
substantially crystalline (E)-2-(5-
chlorothien-2-yi)-N{(35)-1-[(1

S) - 1- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2-
oxopyrrolidin-3-yl}ethenesul fonam de in the form of
needl e- shaped crystals. There is 10 also provided in a
further aspect of the invention, substantially
crystalline (E)-2-(5- chlorothien-2-yl)-N{(3S)-1-[(1
S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2-
oxopyrrolidin-3-yl}ethenesul fonam de in the form of

| at h-shaped crystals. There is
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al so provided in a further aspect of the invention,
substantially crystalline (E)-2-(5-

w@ bdoasosasig en- 2-yl ) -N-{(3S5)-1-[(1 PCT/EP2003/013800
S) - 1- met hyl - 2- nor phol i n-4-yl - 2- oxoethyl ]-2 15
oxopyrrolidin-3-yl}ethenesul fonam de in the formof a
m xture of needl e-shaped arfd | ath-shaped crystals.
Preferably, the crystals are up to 250 microns in

| engt h. However ,Degcrigtion dfd¢he bpremtioat ed t hat
alternative cryst aI habi ts under certain

o SSHTBARL Sl B e AR 151
M A %@&?éhﬂfzﬁwyﬂ%‘%ﬁry N S S
obtaired Hyedrgstallisdtior undemceraire doraiticinapie tite fopare ngedie and/or lath
shék?e%dbﬁilélei‘eu@'id §9@ nT BloBis S 3dMRyth, Sehs absAbkd ®edwaSThere is thus
i.cul ar
T e
chioTcliRe SRS B el ool 4SBT ot ol
oxopyrrotidihSrylathetesfonhemidesindbe fatimcefl needistieesd crysta s. There is
alsBr&Bﬂaéd)hrVa fLidar- aebeaecsf taé Vipleation, adubstaptidlly ct@dalline (E)-2-(5-
chlg]'o% H% S3)I)nN &@g—tl é!qrﬁeﬂgfeﬁ ﬁ{cﬁ'ﬂlldﬁn-éll )ﬂlﬁo%@ -
cgm% %Eﬂﬁ qh n@eg}&mg lqeq@ he Form of ’a%nghaped stals. There is
alspE)rogided inc ﬁlf@lﬁhﬁrrﬂs@ﬁﬁ@f}ﬁh? inyentiors)subsianitially. orysiaiing (F)2-(5-
chlfﬁﬁtftﬁbﬁ&%)—%{@%)ﬁ -[OV) eft-imgthiy-2-neoxohpliney i 2HoxoedwiliZ2-et hene
rfo‘ﬂﬁ‘nﬂrﬁ Fetitn@'r%s@fdﬁ%hﬁdé“ﬁm thB 96t oPA Faktuft oflfeedlbSitaped and
latp ﬁgg%%4 8F¥ llli El?re r? Y, m'en c?}/tsLalfg tal?gru a%&%%tl g'fg)re%eé ength
Howpever, - ﬁewwwbezaﬁwslﬁtﬂdu et glterpatiieo SHHHA éb'fs und r certain
cirexrngtgncesl ican rbe3fgrnjestt Herie sthefeforaniod bei un@nﬁgoerthafalallysuch

alt&fn\éﬁ&@ér&/étaﬂqe\‘b% méwmhum thefscdpe Beihel prseP® inventins et

neasured by DSC ( 0.5C) of: 160C or greater,

Astpt;é]::iﬁ{;?ggytblgge@% g%e{:llfég 2 1$én%$n79§% Bg?é{%tl Fr '%Fle Pl shape is

alsor kretval dsi “aeicular”. Preferably needle-shaped crystals are up to 250 microns in

ledd®.- 2- (5-chl orothi en-2-yl )-N-{(39)-1-[(19)-1-
met hyl - 2- nor phol i n- 4-yl - 2- oxoethyl] 2- oxopyrrolldln 3-

lé%egt he &S:weftgrg% g' f?‘r#é‘a&é? §r%8ﬁ%§ adglqrfsﬁég.@é g%%ed crystal, in
otrpetmm;qde]g flaqteneﬁgqgfcglal shape. r,a@lyglathrﬁlpp,edrch,stals are up to 400

mididhk riadéngtin [daiet preferalsly, ulatl*qsltapted drystals rays tugl toi 260 igrens in
len ;ﬁ]? substantially crystalline formexhibits a
fraction pattern with a unique set of WO

2004/ 052878 PCT/ EP2003/ 013800 5 di ffr n E)esa“s
Sujstantialyan seysialince s s dB)-Arioshiomibign=2ni) :i -0 methyl-2-
mdpﬁpiacwb%(@éthﬂhﬁbmpyrmmla{3rw}etrpeakulfoma t hass . a2 melting
polit@naetbrf1BBAGE ©MHaRE IstRuA prbvided e & fartiibr agpebt op &hai ingention,

(E¥-%é§§ﬁlo?&ﬁ$Hﬁ¥lf|qr{ (RS S methyPd- A RERk eyl 2-

tf'ern ar,e
oxeRYERlIdiY B thpRas USRI oins SLstpaidll caetalig it Iphepying a
mestihg weinbbesrjtrieassiatoby RECEHAQE Gotial &6, or gleatgmpreferabty in

th fdirigat 16an®B 7P 0, abeairefechbly inhied eangadbesi6antl d- spaci ngs
are expect ed based on the specific diffractoneter

A CTRRI o SobRaRE v aEles, T el BRt E VR es - 1-1tsH-
met@vlaz m%orpéa%-ylﬁt@ﬁethvﬂwé’soxorwéqmlrﬁ -Yiethenesgifonameidex act
préParedyat désdribednhefeirafieongarenthesKoay domeebaliftsaction patterns of

FighleREhd FighRe D8RI X&) diffdefémpateh &S udiue to the crystalline form.
The substantially crystalline form exhibits a diffraction pattern with a unique set of
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d-spacings with | esser inportance place on relative

peak intensities. To identify substantially
w@roos05dss ne (E) - 2- (5-chl orot hi en-2-yl) - N {( 3S€WEPL003/013800

S) - 1- net hyl - 2-

nmor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyrrolidin-3-yl }ethene

sul f onani de, the characteriSstic 2 theta angle peak

occurs at 18.3 0.1 degrees, or 4.8 0.1 A d-spacing. In
difffit@od Pea@N@ifith odn béexprevemt ih thetatengleisdPladtspatisgs ¢A)znd/or

gak occurs at 18.39 degrees, or 4.82 A
reléJRl% %8?%4" A[%t hough one skilled in the art can

identify substantially crystall|ne E\) (5- -
2 Thetaodifitdstiern angles podycoiresponging drspacin alies account for positions

of @riclisniiaky lin herXrpidifiractibnypaterox despadi]y galggs are calculated
witR 6B EQ bitHit] =Rk IRk Repsstukd Paeisieyth mélﬁgttﬂi@Bragg equation.
S 5l b Sored IS 9524 sl Dbt s on

thesnscriawifEactomeler §MPlaYsH apg the iﬂsivsgstsﬂ@!oﬁ %%@?@E"'b‘iﬁ"h"'q“e
Mare: Mariigtion is expesteadontye relotive praki intensities. cldenigieation of the exact
cry3tp forAndfiatdombdunil $halibiibaebased primarily on observed 2 theta angles or

d- :%,a):n 58 Cl L rqu'oﬁQnge }S'a):e %n{ ge:f’a(t"ﬁlelpéaklmtensmes To identify

SU%?'BI?HYl n- waﬁtlall'ﬁeoxoé%%%'l( C@"W&W PYONHRR)4: [S;I%? heihy-2-
maspindliorfayh2dexoetiyii-exepyaplidin-3ylieihpaesuifoparide, the haracteristic
2 B Qng(lé*pébtk Qtairbiz N2 yh)i- dedré&S)or 4.8 @0.1 A d-spacing. In one
géctl?f er?tlo'ﬁmtﬁ’é‘cﬂh'al:hcféri‘éhczz theta angle peak occurs at 18.39
Xxoe oxop rroli1din-3-yl}ethenesul fonam de can
degyegs (By % sl ég by the presence of nultiple
characteristic 2 theta angl e peaks incl udi ng two,
Althbugre .oner skilléd ifothe aft che identiet substaglially whistlingr 4E)-2-(5-
chro?&ﬁi@H@WWNf{ ﬂq(%)tﬁmefhyﬂiz nﬁ&ipﬁomat Yl 2 Gkathyl]-2- ‘
ox %%Toﬁ 3 I ﬂfeé c?xrersrhlfo ?rﬁ@e &?géctéﬁﬁtkr? Heth laA¥leNSeak at

Xpres
18&@9ée§)g 8. 3@ @egzees_,_en Gsogl_r@ cilrcum @cig%ma)i ea %agle to rely
updegmatiple 2n theie argiém dirmendtipie: - d-spesings ntor ohet jidentification of

subSEREMLNY 2nihkaie angdEps-(BichlorsmibeRed)-N-¢(3StaHL 1S)y1-methyl-2-
f&@a{g'? aet I]be%dg%ﬁim -3-yl} thenesulfonamlde Substantially
rg( lirerar B chiorSthien-2. l\f\f( 41854 Hethyl-2-morpholin-4-yi-2-
oxnethpiivdtaxapyrrafiingd-gieseenspriforargde pran APl b dgntified hBethe
présdne i mhulple 3hartadtenistic Aahetacarighr pesiseintiudingttive, three, or all
foli¥E e Qnthefahgn @@Kﬁhté}?‘é% r@ésohBS!yf&{alrébférlwc RsIsthisi pavScular
c %Q[R?Sf%irg 'ITxeseigei ao%g St%e Jgnongg%ﬁgcﬁf ?r%gsed in 2 theta
angiest EPbAooreen.  HArb2pi GBI P 5152y AR 3l degrees. In one
erpwezfiraerstatedst onﬂus‘tthprfelfeQOIaQI%/tr@ta engleh @ré emplpyed go adentify
stQf?ﬁhﬁal@W' Rpystlifhee Pl ( -ect51cﬁlor<siﬁ|@h42tw) NSy t1aji(t $)ad-mgthyl-2-

%SDX Jr‘r&-%gf(é@}’”z%();o loRGiRtN iR hefeklitondinide3S) - 1 - [ (1

nmor phol i n- 4 yl - 2- oxoet hyl ] -2-oxopyrrolidin } et hene
Insanef pantiouiad @spéat ofitfer wentism, thecppaks C@@We%ttthgffd%ﬁ@ positions,

expPéé@.@anﬁnz thoe peGKS (@0dubiegrted)ne@. 2l 12WONG6.11, 18.11, 18.39
de&?{é Bgn%astigg Sr%?eggbly 3w8 hBes are?é}!bl 3 (Hed rﬁ@r@r;ﬁ@@)ably 4,

ree
MPRTPESEY BB B1 8 dBe f@% ?r fhé 9 %’Seﬁerzeb%z%/q{ed o identiy
substeatiglyef ercarstalling rm@t)‘zdﬁéih&f%ifbley yI)-Br{GhHetK ebmeﬂy' -2
marphblret-31-2egbetbylp2-@xepypioliyia - yl}:etmejeamfdrwrsdﬂ;st antially
crystalline (E)-2-(5-chlorothien-2- yl)-N{(3S9)-1-[(1

in ko df bieaidr TBORA%r Mettbaond tRE akhls o%cgmpxﬁé Wihing

enes

pq%lt@ﬁémXPfeﬁsé%hz 1o A0S (insT Joamerh S40 dpgniall 185 dedrees.
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spaci ngs reported above. The error in determ ning

d- spaci ngs decreases with increasing diffraction scan
w@r@tms13r8 decr easi ng d-spaci ng. The margi n of PCT/BP20051013800

the foregoing 2 theta angles is approximtely 0.1

degrees, preferably 0.05 de%rees, 10 for each of the

foregoi ng peak assignnents. °The margin of error in

d- spacing values is approximtely 0.1 Angstrons ,
Aljeastena oprefedaldyb twio geore qeferaBiyng; encw pecfemblyi 4) of thesforefoing 2
the RS lé}la%mp’loﬁéaetoflééﬁtﬂﬁﬁ@d&t arﬁi&llﬁc&?@niﬁ? %‘EQQ-%gﬁiﬁﬂ)ﬂqén-Z-
VR R Z PO e ST PR
y"%ﬁﬁ”?ﬁ‘ﬂ@&? ystalline formis to overlay the X-ray

powder diffraction pattern of the unknown form over
Sdrhe mgrgiayof Rpm a8 pﬁs{(sfehf apéwﬂ?mtetzefhét&fan@lek&l%\@ﬂmefn%f Bhd d-

S ] . rl.ay an ,

SFRESE R o0 ST Siol T RS Heriile ecffasge i
'“‘FrS?ﬂ?{%B' raction scan angle or decreasing d-spacing. The margin of error in the

fO(egping_:( thethpogles s appRximafelW=) (1383greey, (prSeprablymed.n§degrees,
foPeambrgfttiad foregbing peakaassiginmehis: 2Fexaggin 6f drébr il &-sphdisd Mfues
is QS%ME%W&G‘.@A@H%Q?B@%B@ i%%éswﬁ;g%h@?ds described
herein, over Figure 1 or Figure a readily
determne whether the X-ray diffraction pattern of
SipERaSQIRE Meareinrqf &dror &y ressible i Heanssigiimsit oh @ thateeangles and d-
spahiegé(@rtrlzzy pmfzncrgi g@;:f?ddr dgidmrggtx-m;%wp?gditd{:?’ggﬁkdzf pitzzns in
orGemB lidentify e parkiduldr Erystafifé RIr@tis kS Bvettay the Xer der diffraction
-1- - 2- i - - 2= et | 12
Rl FE T
folfiiGF CHFTPleaEte SHIIBAIN et 2 2yedan 3p AhTavpewdariraction
padigrreofzan wmidentiied fom Bi (R)12e(52hldarbibigor2yi)-0LE3S)- L(tBpWMmethyl-
2-frofpholraa-ybe-oxoethgli-Ryoxapiraiapts-AethahdsdRsHamid € doRdined using
thié\l- Lmect%%él l{?idgi?e& heRdin! bldierigie ?'&%i&bk"é%rﬂ ?&fdﬁ{/ Yelsrmine
W"g‘é“%- 15y IBTaeHPR ABISR .04 th unidenyified fapmyis substantally beisgme
asj {hes Xravetnevvses ubiffeaction deattergoofal substagtially tchystadiinen gER8-(5-
chiwrothiien{2ag}-Nd3Sh+1e[(1$)et -prethyiRymarphdindt-git 2-btsiyitaLi ng a
oxB?erliGinﬁ\Pl}éiﬁé’fﬁ%@#édd?fﬁdé.O1f”1he' tx-n‘r%.y PIB\%QE iffr%&ltoﬁ b8ttern is
t

: a relative pe I nt 1 t1.es. ote
suB ANy FRPLaind 85 TS R T aure P B preViGishy Ui fomg can be
reaglly @ndl pecurgisbeidentified; asrsubstapiialy crysiatineo(Fo - Grenlaratbien-2-yl)-
N-§B88)-4-§ Sk 1 guethyl-poghalimtiybe-dxeethyli-guwsopyrididings ak
yllethbessifbhafidar e reported as intensities relative to

the peak intensity of the 35 strongest peak. The
diffraction plot are

A"[bn{@}n?@% uni tls on the X-ray _ e

Bt </ Vet angles QlpdEPatios: giknthe LriEgDnIMethodnel idenibing a
patticier eryséallines feret & Moy dw degisahls dd  Aleo ecamparé eretativen peak
inténﬁﬂiﬂ;@ﬂiﬁ%{%ﬁ hetkd pbova&b@#ﬂ@ peaK PiagNsitia® Aty Vefipdepéndirty upon the
sp&ét cténetér EH@ e’ a eP ﬁ ,%osr ple preparation, technjque.
Th%Ee'a 'irgtgﬁg’jﬁjsoér%trebor?écg adi tér|1\s|?t gﬁéaﬁve— cslejtihée3 ﬁ?;k%%eugfy_ rgf the
straRaeshBeakn - the intepsii eitsgn theX-tayofifiaction plipharg-apuptstseendhe
absalltt coants decouBis/tinse R sdatttingl + yountgedc x $0 s@ANt

contai ning | ess than 50% of the anorphous form

TS o 550 08B 8 P BT D
freb o ] CRIDEPBOWCT PR 063 D arotiien iy i-Nof (3B ki 46S) Tiraelbyl-2-
marpraaiin Zoyl-2f oxokthy Bifevxohpuslidire 8-y} etherss uifonamide e Byr ‘abstantially
freb'ei8 Sndane bontZngf ledBaR BOYPEIAHS affdFPRoud9Sim, F&ERHLRANEYS than
ZO‘tA,ﬁ%fsthé Ql%B,r,pﬂ'uo(E{% Rrnd :Prgcir?gperf@% Sedsdh 3 r@?o #ﬁﬁ% gpn%rrp%'oﬂs form,

term "substant y anor phous
anor phous form
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5 (E)-2-(5-chlorothien-2-yl)-N-{(39-1 -[(1 §)-1
- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl | - 2-

We2@ppsases | di n- 3-yl } et henesul f onani de whi ch neRCT/BPL085/013800
up to 10%crystalline form
(E)-2-(5-chlorothien-2-yl)-N-{(39)-1-[(1
S) - 1- net hyl - 2- nor phol i n- 4- yl’- 2- oxoet hyl ] - 2-
oxopyrrolidin-3-yl}ethenesul fonam de but preferably

morEraiensbly less thdmedt, D¥thefantdighousrfysih,advien meork @Faferabtiess than

Z%V&ftr%r%&r}éhb@ssﬁ)rﬁwhﬁﬁs%ﬁfabﬁﬁssscfh}éﬁt1% bt € aﬁ%;moué\f&%.

more 10 preferably less than 2% of the crystalline

form nost preferably |ess than 1% of the <crystalline
As opd hepsin, sthederm | “sykstantiali. amgrohops {fpres) meapg @amorphous form
(E3)2-(5-ahidrbiplenz2-pipiNat(8S - 1H(4S y1 -nidtiopk-@ehbrphbliri4-yi-2-oxoethyl]-2-
o>@p9w|rd‘r931yﬁbmeﬁeéd|fbﬁarh@eam%ﬁ ﬁﬁ@@oﬂ%n‘? QlBttéH e.% aftine form
BBk £GN B5e) 2871 bk Lo bt e [ oxd i -
O’Eﬂpé@?'@'l’%%W%WEF‘%S)U”QH%F“WPXQ%rpé% e@bly[ ﬁ@%témﬁrléswftaﬁl % 9 the
crygielfiee ddrmt, maoner pretanably essrthan 3% Pf diie castafinet foem, even more

préfepstp R3S Mt 2% bfSthé Slystdlline!Terns- mest ;SréféPamwefsQ%an 1% of the

{MEPMo!l 1 dine ring. Preferably, the
I-gsereo{’éLemstry is (S) at the 1-position on the

oxoet hyl ou 20 The present invention also provides
(Ba- Zw@t@fd@fogrm 5+ya hb{(éﬁhﬂaw Soit-regthylE2-mprghelin-4-yl-2-oxoethyl]- 2
oxoploolictrh3-ghetheneduidhartids) cohtairds( dhiral (asymmetrlc) centres, see *
forald- (UEfrhé,l |lh&|’VlH’9¢§lp§”tQ||eb@oﬁ1eV§ %aﬂﬁ&ﬁér‘éyérl stereonsomeug and

m%%)%/ gf‘ %sg' ?re Fgft &h&genesgh%dtﬂac%ﬁﬁ?qt lggen ion In-’refer the

stgr,egg@egplfs’qr)égt (St dipe 3-position on the 2-oxopyrrolidine ring. Preferably, the

st¢repelibn(iStrcis| (8) at the drpditiph onKhd 6:888thyl gfdubS) - 1- et hyl - 2-
nnrphol|n 4-yl - 2- oxoet hyl ] - 2- oxopyrrolldln 3-yl } et hene

SFRATHREP DAL POARR' § PR 3A' thRE prBRAERGR!orY(E) 2-(5-
th%n %ylg-& g?%)t ]\q\f(é >3- r@gtly)g-lq_m?r gl,rl i_y[ g-pxoethyl] -2-
0>@P.¥r10hdﬁt Byliethenenuifbodrnide4n glibtantiadye chystdllir@- fosopyhicio Inethod
cdnipries Y kiyetdiigagsi| 60 n@yi2dg-chioréthBaH-ypMi- {Kzs)aﬂ[(os)gﬂme%yl 2-
mé hﬁlﬁmf é%&o@[ﬁ?\gﬁ ogoﬁ)?r Eﬂ@ﬂ ‘fh glfd?l%ﬁ';l@eo Neon§ organlc
IO ylnytg ce w% n %2 é:ﬁ h -2- -
oy inihe prsence ghwalt JRgenei. JErer(frehBrothien-2-iN
{( Kh%)ﬂ-meﬂpflv@pm@mizolm 4-yl-Zrpxeetindl-axoryerolidin3o
ylietehenidionamidel Br dibsgivedainkat organ(esgveritC &ra@mnpl af aromatic
hy@l Yé"daﬂiﬂnibé' g.(B8nef yePE e %) (e.dT lth)Eeﬁ'?‘e ra?ﬁle&er (e.g. ethyl
%Q%)O%% gEgholpL {; pél \Hﬁtﬁ?nq\f aarggan ol)a or a ketgne (e.g.
acelane) dre §Eﬂb%ﬁtket%}ey(§t9aﬁ13€?t%ﬁ)l%ﬁ qysloalkylr(e @ cxsirhepsgne), more
prefedably ryclohexanenpeetarablye abf elevaded dempemtyrepegf S®N0°C, and
optien&IFt WeRRA i§ QRilet eaPer adumtér-sofft. OrysMis8tidt &f @EmigH Yout by
reguc'? trfenteﬂ}p%g ["eer BPﬁeas%ﬂﬁ%E BJeférQEIy tg\f)%%ée% rooH]?emperature

zm(oge erﬁfqggtay RiBk: b @,pr)efq(pe{d a§g)actlof[t|@qmventlon the crystals of
(E93)2 (QEHQNWIBDZ—YibNﬁ{Kﬁﬂ)f1h[(1§)yl-mzthykbemdrphqlm%—yl 2-oxoethyl}-2-
oxoppRlidined-iikthedesylibeirhias arikblarRanmydmration, | sol ated by
filtration. The nmethods for the preparatlon of

TRREPPR {oF 1 pepRiiph st iBelEni Qs iR e PhdSietiphherein
conpfitpie)a frther agpeet it Riesentynventied. ( 3S) - 1- [(1

S) - 1- met hyl - 2- nor phol i n-4-yl - 2- oxoet hyl ] -
(E%Q@W&bﬂh@n%—?b Y-jesprpesy hsasz.drﬁoﬂ ﬁoﬁh EgPé Bkodifyl]-2-

Pl v ase i Pecle i b2t 2500 5o
th %Hﬁ?ﬁ‘ﬁ%‘f PhEINR! GPniions SperRibiS g AN GloioR Ry GYMIISESoN of 2
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Factor Xa inhibitor. Such conditions include acute
vascul ar di seases such as acute coronary syndrones
W@ tan/os28aspl e primary and secondary preventi onPOf/EP2003/013800
, myocardial infarction and unstable angi na and
treatnment of prothronbotic sequal ae associated wth
myocardi al infarction or hedrt failure),
t hr omboenbol i sm acute vessel closure 5 associ ated
FadternXa nhibitoal Sudhccandidipepinchrdd guatecvdsanlep diseases such as acute

cdrbrﬁ’é??'syﬁélrﬁﬁieSQQTrcéiéﬁ?éle @ﬂﬂér?@r@séééoﬁﬁgr?@revetnﬁéﬁ‘%\‘ fillfocardial

lnfaﬁ&’aﬁrQn% l%tte?oﬁé‘énwﬂ aﬂH R grpi&g? 0?&5%%@%2@ glé%}%%taﬁwlated

W'%J? mygeaglal jnactien o é??%vﬁ"H& )» frerabearpralisy, aawfa “elseel closure
agspeigtedt Mith dfromhelyih dberapy | ande pen¢igamesme c trahshaminiat Feoronary

ariyicrpl@ty (PTOA),| traérisien, lsdheﬂnc %tté@iée plﬂrh&?ér{ﬂ’é?ﬁbdﬁgm deep vein
S| S
thiohERE GerbhA4E artbﬁalp&?c R}g?\; EI?l 5506 sa%sglgg%% nagrowing

§Jt| ns 1 p i ca
TRl 5 ol RS, By Sl e i ira
f'bl”H%itonh@\&b sirolde s@%@t@ea’sgbwmr@d stiokei ppreiventing thmmbosis and
contplicatopsiia patieng. gdnepeall pieﬁb@sleastb artdiRl tHreabs®8 tor Yenous

thRIMIHRRHNY 5dtl€ﬁ@5th§t haR/Q% &lé&?g 'é'%%%cnﬁ’[ dﬁ)%g?éﬂ'osmon to thrombosis

{ {
P8 2Dt 0 L NEELCe gt of
meiastRsiss e tEeaiment gt inianastion; aiheesslesosik samaenenstive Hispase
suslynds oR@kingsn'slaend| Alzhamere ndiseeasged iasabacndesrie! Sahdrome;
H;é’ﬂggg%l&fgr?’g}c %?r%?ﬁﬂ; Céllﬁgwltg{?ﬂ%%y%ﬂlhg)tg&?‘t é@cgﬁtp&fa%ﬂ'ants for

oreal bloo exampie sis tio

et god Jilirgtion, %‘éaséoﬁf‘?

pra%ﬁ%?ﬁfpg\@q%@ngéwﬁ@eg&mﬁ o Aot o ool

valvgs wed catietarainretieging the rtsb@ﬁmrmgbmmfermamcm of thronbus
formation. 20 Accordingly, one aspect of the present

Ach %e%s?‘}ébtdﬁsthé Blesnf mv&toR"bia&n (A &E) chlorothien-2-yl)-

Fh¥eg-pIeahelin-4-Wre-oxogthylRiayepyrligitobyrrol i d
y”??:‘eees%fpp@ﬂlﬁ’én@sﬁﬂlbséﬁm{ﬂwérysia"lgaU‘Qtrarfor alsé yin medical therapy,
padicykerigifidriuse if trenarhelforativa of B dilidhlchditibe iib@yhammal, including a

huBfht foewhadhla/Fé&arwmbnort.%dgfs?éd oration of a clinical
condition in a mamal I nc ing a human, for which a

Factor Xa i nh| bitor is indicat ed 25 I n anot her

In Rnoter asngst | W@emv%ti?“ppfﬁ)’id@ésaam%ﬂﬁ’oépr f the treatment and/or

prephykaiseofta sadhinoal, ingdudipg el luman, stifferingeiorala, canaition duseepiible

to BihweRdraticiby &8 HaBr KaGmRigito? Whitht Mo ¢8mBREdsC dninibRri C!ng to the

suBjaE! é%ﬁéétf?fg J}Mo@g %?QEP& t(%@hlh%rt‘r‘l ol %‘%@ Mégﬁ SN2 g“ Cgthyl-2-
I-

mq(g%ncglﬁff ng oxoethyl oxopy olidin- 3-yl}ethenesulfonam|de in substantlally
C%E)“lnEfP'Snchl orot hi en-2-yl)-N-{(3S)-1-[(1S)- 1- net hyl -

In gﬁ’étﬁé}oééﬂécﬂ the 1 ?es%ﬁpfﬁ%\%’t‘ ;?roﬁé ﬁg@i | ne ééffo&gt Ieh-2-

y'>i‘*’B%ﬁﬂ?'@ggéé}‘e"ﬁﬁ%émﬁwi@@hﬁ-w ¥ mxewravégmr%e use
yi} @;hercqulfgnqrgldg hlnofsléﬁsgtﬁr@ﬁllpcwta)lmn. {qras)fort tig manufacture of a

meSjcanemtfory lthe?-treatrpéral amy/er- propRylaxieeshyl torditxonydceplitig to

ameflordtigPby birethexaswidigpam de in substantially
cryst alltne form for the manufacture of a nedicanment
treat nent and/ or prophylaxis of a condition
Pf%%@é'é!pﬁh%wen?%on SHEsaPEPlgt fooAmBloratigméy o Bastarn¥a bnhilitor is
selpeted &oabirgatmehtofesnts tdsonlasdiseasps ishtie as comnelyi troaibosss (for
exdhyiple nivdchrial Xdaichién Shd Qrﬁstélﬁe aﬂ&n§)e ki86£86erhb &R, acute vessel

cloErr%atag?&Ela WﬁHt ﬂ'\r&ﬂﬁ ary, di, g ﬁg‘ | ﬁ%rgptgﬁg%%ogms{u%mal

OSI oca

Corﬂﬁg'?’a%’fgé Ynté‘ins' %?Cik§mou ey owbslism, deep vein
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cl osure associated with thronbol ytic therapy and

per cut aneous translum nal coronary angi opl asty,
wWoe@asssmt | schem c attacks, pul nonary enbol i SPCT/ERIP3/013800

vein WD 2004/ 052878 PCT/ EP2003/ 013800 9 thronbosi s,

peri pheral arterial occlusion, prevention of vessel

| um nal narrowing (rest endsi s), and the prevention of

t hr omboenbol i ¢ events associated with atri al
thrérnbodis,| périphieral eartpriaks beasdon, Spriserdiopr eff gessel yuminkke narrowing

(regteﬁégbé)' %ﬂdsﬂ'ﬁﬁcﬁet'érﬂibﬁ dfahriddeRidlit @Veh Assbaiated wifd atrial
fibi nEI for o E sel ected fromcoronary thronbosis (for
: g')"i‘ I - 8 %rdial infarction and unstable angi na) ,
pul monary enbol ism deep vein thronbosis and the
Moz pregarablgnthefcontition rtisrentié ite amelioratiorn by ediagtas Kaninhipitor is

selgbted Aond tBrohbiyathtdbosR. @or Slahipie mybBardtal Widrttidreand unstable
an@R%gfé%lﬁ}oﬁgp/t ré%boﬁl%;lero%rég vEif ttﬁ FHBHEEt ah&‘cﬂhéd‘ﬁﬁev@ﬁ%rﬁ of

%/8&,\31\/ eviation

throbRRT BRI SRE 2SR B AT EOTIRIST, G HSUPKT o ¢ hat

for use in therapy
It W) b8- é@r@dﬂét@ﬂothbt &éfe?erwb)tol\lﬂtr{eéfi%@n{ 1inEI(de&S) -acute treatment or
pro%hgi‘r%iqg%élﬁ Wt lelé i6n365c e&a@ﬁé‘ﬁ@& Q%’rlnbfo?ﬁsoxoloyr rolidin-

enesul onam e in 15 substanti al y
crystalline formmy be adm ni stered as
wmlnehﬂsmss'bietthatsforwﬁ@fremwa {F- %@%?rptww-xaﬁ (fas)1-118)
1-rhetgyledimpnihatis-4ayH2haoeathyatdxopyrrdlidimHyBethemesulfonamide in
sulgé{éﬁtlé‘ﬁ ﬁﬁﬂiﬁe bR By &Y izamimseades e raw chemical, it is

ceu tele]
pn%eé)agggff) presel %g{rhgta%l vt n‘ﬁglted%;r\t %é) ?%@é?ﬁé}%u ?ai formulation.
S) - 1- met hyl - 2- nor phol i n-4-yl - 2-oxoet hyl ] -2 20
In extantharraspedi the3nvdntion peovistes| & pharmageutioal eerneasiion; eampyising
(EY2 Y@bﬁb}dtmén-ﬁqll)ﬂ\li{ﬁsmS{(JIS)atm@myl ridiptiolin-4-yl-2-oxoethyl}-2-
ox%ﬂrro%ﬁféi g{}u RRaEH QU&@éﬁtfaﬁ); c@gfyllﬁ’\@ f%??ﬁ'nﬁ"a%@éclatlon

withpg g@ﬁg@cwhca %Fg gt&lfagrl?ee( ap(?/ﬂr teh«élplgpﬁeﬂme Lartier' dhdfor
ex¢ipigni tush tos accembleormmeasemﬁe ahdeingt carapatible wils the other

indré@erite @ thel fermulativer ifnot 28letioas talihegegeipietitahgrees ent
| nvent| on further provides a pharmaceutical

AC(J(E‘FII"@ly( éh%hqrs hlp\éerptlarg P»gthq\l_ )ogg s@ Pirmaceutlcal formulation
cogprigingret hgﬁ)zz(ﬁﬁhlcr;ﬁ@qn -M-{(géo (1S)- -methyl-2-morpholin-4-yl-2-
oxoethel-Ryoixbpyiradix m@yl}ejherwsnlfc&aymgi@um enlstantian sryistidinenform, in
asSostloA it b ﬁha%é(ééﬁbéll'y%c&ﬁéﬁlb dafrieraf i | extipRnt. WHehcatrier

%5 CRBGEHL ) .lnﬁa'd e&efp?é&eatf.k &ecs%rngé%f é\H&”c&‘h gitﬁ{}{e other
ingrp@iente pf g‘%“f’"ﬁ‘é?ﬂ’ﬂj‘ %'Bﬁmgﬁlsﬂpuw Q ﬁietrﬁ%elggrp] Rereg

ingredients of the formulation and not deletrious to
In bRBtheE eShavt e inveatiedprovides aarxﬂ‘tdﬂmécéiﬁlnel&tomptobmon comprising,

as &Yl@gtlﬁq}gdlgﬁpgffg§35 em%?r'héWQ IN ?(%LS)-QQ(W;‘?—SI Lih&t-2-morpholin-
ﬁ@)— )@e?y Z -p)&}pg{rﬂlﬂd@mgil} h? fe @%}"df 1%5bstfnﬂ%l Yh séalllne

fomw irp Begdcration with a pharmaceuti ically acceptable camer and/or exc:lplent for
usé- il tharapypeintyin] ptieiaplyr thel iretitmedt yf fentaenes ahiat esvbjcts

suﬁen‘ir& RSt @bitsh |sMs&ale§\E & hinBffordforl 8 AFb&oP’s fhibitbf.oON

a pharmaceutically acceptable carrier and/or
excipient for use in therapy, and in particular in

Therre is riEhere Rrovided) iitalie oPregaitmiivealiny) @c PECest i ePieRgring a

pHarrateuticarmbiripositios,ugteppriobéss ¢camises inixieg (EDF2-HHychlorothien-2-

y)ERG(3%)- 1261 S)DnBiHy P2-moFBIRIiB-4LB- X didei]-2P6x@pydisiidirhy- t he

yI}@E\%ﬁgéulfo'ni%?d?alt' ik %uBét?ﬁt?aﬁ? Véﬁ/ﬁélﬁﬁgr B, & toﬁgther Swuth a

¢ rocess co

PRATTRR S E Y. SECPRISER SR 5T PR SCIRFT V(391102
S) - 1- et hyl - 2- nor phol i n-4-yl - 2- oxoet hyl ] - 2- oxopyrrolid
i n-3-
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yl } et henesul fonam de in substantially crystalline
form together with a pharmaceutically acceptable

wae aroniosas7and/ or exci pi ent. WD 2004/ 052878 PCT/EP2003/013800
PCT/ EP2003/ 013800 10

(E)-2-(5-Chlorothien-2-yl)-N-{(3S)-1 -[(1

S) - 1- net hyl - 2- nor phol i n- 4- §P- 2- oxoet hyl ] - 2-
oxopyrrolidin-3-yl}ethenesul fonam de in substantially
crystalline formmay be fornulated for oral, buccal,

(E)Qﬁ‘ LRLR cﬂhen-tz%-qu ) HEEEAL1-RetHyl- Q—WSMTBM-W—Z -oxoethyl]-2-

e T A T e e o
forortutadedyfor orad, buesalt hargptefa{etorqlgglﬂectqi-gf trarpscqermal a mmlstrahon or
in adeinmisaitatad Fermdniinistratioar byaineatetiormbr irsofiietiont (either tagugh the

m&%@r%@%o& m of, for exanple, tablets or capsules
prepar ed conventional means with phar rraceuti cally

10 acceptabl e excipients such as bindin % ie.H?.ff
Fop e aimininTalion. e Bendpg el STRARLOPR S BIF dm OTEF of, for
exdnyglep tapito py tapseleh premiréd) bpselventipndl areang avity. phaa@a@%lca"y
acE@z[ﬁékﬂé réﬂ(%Fp?érﬁé @@cﬂ@s' bih@iﬁg entAl€q U preyeLitioiged maize starch,

po@ymgfﬁyﬁé@ohe 4i%i nr&e 2 r(aEylg melfHYBRAALEP Sﬁlf%?sr aley. tRk®se,

ot at 0

migrogrvaialivearcefuiosn y%ol “Faé‘f"érf efya C{H% %g&z |u?>ncants (e.0.
magresium $teanaid, t@@ppﬁmeé,)m&mratnéﬁoﬂea ok SN sedlireglarch
glyRWBIIaTe]; hetdwetting | agentw(e.g.nsédiemaatiryl istigbate). pfep dakietsomay be
cora%r r‘ﬂleth%g ) kh&®h 'er?'nl? ARLiduAk Erégﬁﬁbtﬁﬁé fBerr?igfetdi’ﬁmlstratlon
ol engd Pt S
presentsd 65 2 cheproglit 5IcensiHiY Bh WAlPD Pg ol sulgly vehicles
beh‘cbrq Wis@. snapmwu pmparatiays ipeaypbe peapactkdlyy comvestienay megans with

BRASGUNEAIRN. aleBlpRE auéitivey |sMcta(‘a%e§t§s?1b|@h@|nQdébdrﬂts/ €8.gS wotbitol

i, o ':.n%is h98r08 a4 kéld f Q ents (e.g.
sy e
lemgﬁﬁé%ﬁgﬁﬁ%iﬁv oﬁc eqy é& gﬁpquoél 9 ya%§t<3 gﬁ']yﬁalcohol or
framﬁmaﬂqdje(vagetabllal aile® (aedg preservivesi 1(€.9oi rrgethyét &F s propyl-p-

dyberdloafiRobr &ibicldory! Tee pieratopsirab) elsoidosjain anfler salts,
ﬂﬁg(ogr?gkxglenz @S%et@%gée@%?géﬁé}%%&%r epar ati ons may

aI so contain buffer salts, flavouring, colouring

Preperatiers fay qgleﬁdramwamﬂwr b%ﬁé'fa%fqﬁwk?é?daﬁ 6W§ ?%\tro"ed
relRa8é of€e Attekrabripoondraygingen phartralcbyticaty audeptalde tarrigh @ed/or

e){cﬁ)rﬁr{té’lel *Gydfo }/ﬁ@ﬁﬁ nthyidiuResi ve conpound using a

t| ca y dcceptable carrier and/or
exci pients, e.g. hydroxypropyl nethylcell ul
Fasihsisad! agaminipirationdbe spmpeRitionspa [akedhe ?Wf?%ﬁ%tst% é"ze”ges
fofratiatedfin tabhedndional nhavwmenges fornul ated in a
conventional manner. The conpounds according to the

T e(rjf?ﬁsrﬁlir’]‘t%'-{”:dgv gérjd gtme B'?Sérﬁrlméln%ﬁgnafy%re fBﬁﬁlﬂé‘l%@rfé\J parenteral

in
adsminiisAia OUSIERNORs] 510, DS RS SUISRPBG 1 By PP Piion
Foreyuldiieng feseectiod may bapresduied geunibdegage fem, ied. dnpaprales or
tn%uhu%ﬁé'ddntéﬂ@@ WigbAi JrRed , preddriatan. e @dmpositions may take
us ens?é oY ?pen {Bﬁs CORBRS bF %ﬂ]'iulsrﬂﬁé Slﬁ ﬁ)ﬁ or §&&é§)ufscifegﬁzle%5 and
RO N CI ST o R e Sngl gctaing
agantp oNtHrmafivelyt Hisi a¢typ n@graﬂ@nbmadut@p@re@ F form for consttution

with a suitable vehicle, e.g. sterile pyrogen-free water, before use.
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agents. Alternatively, the active ingredient may be in
powder formfor constitution 40 with a suitable

wWQoelobs78 e. g. sterile pyrogen-free water, befPCEERRE3/013800
WD 2004/ 052878 PCT/ EP2003/ 013800 11 The conpounds
according to the present invention may be fornulated
for topical administratiodlby insuffiation and
i nhal ati on. Exanpl es -of types of preparation for

Thé @RhfpaLNas Btcurding as itis prexent dwesiomaysy dredfaamuiates forftopical

adMﬁﬁstlla%ofi‘rb | iRB@i&fonCind Hhdfatibat BxamSled@Mi@es dfOfreparation for
topéqﬁ ﬁg@wtrﬁﬁ%gfﬁd'sgg'@%%@ %gxogofﬁgr a{{':] tahgﬁ\a r‘ﬁ ﬁsuﬂl‘é}’or

starch. Spray conpositions may be formul ated as
Poagu@0oids egteinat applisation way perfeinmetswith thesaid of egy syitable powder

bags,e iV ek |e§ rl%éér @eﬁé HF saRgh. BRFyScompdeibna mayiecforflulated as
aqu%()Su?shsleonLég ﬁﬁ%%ﬂe% |of1 gw us eatepctsoﬁz (T’éi'l\/ér"églff‘:onp RIS packs,

ti
suchugs o Bost Sl S 55’ 2 SUBNE BER e such as

SuppOSI tories or retention enenmas, e.d. cont ai ni ng
The%w%hh&maécowmfbsuhberysemmnmmmagalswmmmume@rm oectal

co%&;g?ﬁo% é’éﬁf‘cﬁ u]lpgo ﬂb&' op Fé}eﬁthﬁl f Hemisat b%nscontammg
conmiara e %’%etgé(o%és bl o SR RS oo il

formul ati ons may be admnistered by inplantation (for
In &X§ditibh Qo Ihid CothraEtions IdpscrtUeanxeubasiygonhelqonmounds may also be

at8Juss ué a&é;)@t BlepAMatibAt UEHS foH aractlrﬂb eefrh@8tionEhWsay be

w ou C t
SRRy SR iPR, ol Shapef ?fh“ 5’% ATRs %PW@F&@“%'V or
intrayerSSEIRE) er tl@rar%r%uwdwe‘és@& mpINeSaor g g FomRoUNds
acadsrdagc’@ptfmbbresmtl ihvention ona@ beeforrhulntpd wé*slsnéabje pedymeric or
hyaﬁﬁhbﬁg'Mat%ﬁéIH f® dehplatdsvas entudiore X pl &cceptabie oil) or ion

oy e forts A b, g1 g e

4-yl -2- oxoet hyl] - 2- oxopyrrolidin-3-yl}ethenesul fonand
A Propdsed RBba R i(B)-b-y5-elhilyitiabh-2As-N-3B3S)-aH (1S)deraetty2rmoopholin-

%;hzfoﬂe rE ok gﬁaﬁdyg—g gl}g{hgﬁgéﬂlfﬁh&‘hfd@t i Ns R tahtiBMBddystalline
e

ma t
‘f‘ F@I o rf rﬁﬂeste& 5OURTY 0 f‘%h érﬁ ? é r gcﬁu nian  (of
appeaximatety Hkgeodis wsighd)sie @- HBY thadvripigrblnio ?'P@g 0 §dmg of the
aclite ingrédierd @ee unitdyseh exprassed a¢ theaweiglitof fresedmseeThe unibdose

éy bé ABRirR&Ered a%r eﬂé?ﬁ‘pléi 05® Mithks BeR@&RITRE dbsewillldiperd 6h the
bRt T\l R ) W'l
rogiinseyRIialgno i thRelosaee Qﬁraenﬂ@?ggm *@faqq@n%yﬂg pf the patient as
wealkdd thasevérity skine conditiarf tothestrested] iThe slesagas Wil alsodapend on the
roliREofdRrABRtridn. TRk pPediePesst aifd fdite of adlmmlsmfa;uon will ultimately

t

T A

of the attendant physician or veterinarian. 35
(E)B)(GHIsrothgro2-ybN-EaS R 141 $)-{enpetad)2-mofphelin-4-yl-2-oxoethyl]-2-
o@byﬂ:ollmibéyl}etﬁedﬁﬁuﬁhﬁémﬂe4myé.ub2’eanﬂa1®'t tysthliide form may also be
us%)élqm%ﬁ'h?ln'a%fwﬁh % h}eﬂﬂé‘?ék?e%% £88&8]1 4he ifvetitPindprélides, in a

e Ly o
mithyls2- nfqnmq»@ﬁ Wpeeethyl-Zeepymalidings: y&%tﬁﬁwsouﬂfﬂ@am' e in
subs)anBal(ybergsthltmentolvi éogegrivithd: fuftB&) tharapédts) agbnt.

met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyr rol i di n- 3-
wWhih et henesd] 5 anam A8 id Doy 1)-N-43S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-

oxoethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide in substantially crystalline form is
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40 substantially crystalline formtogether with a
further therapeutic agent. Wen

W@ K)o4252838 chl or ot hi en-2-yl ) - N { ( 39)-1 -[(1 PCT/EP2003/013800
S) - 1- net hyl - 2- nor phol i n- 4- yI
oxoet hyl ] - 2- oxopyrrolidin- yI }et henesul f onam de in
substantially crystalline flérmis WO 2004/ 052878
PCT/ EP2003/ 013800 12 used in conmbination with a

us&E a9 Nsbnidhestiapewiti @ sgeortd Herapestia ggient tactives agaimet the same
dis b§e§§t§§e b %B@e Bﬂﬁacﬂ%ﬁwp@ﬁn@ﬁ%? ofFRMportHatwiyerdiht fcempound is

usg\ EF)]B T ,g%qrgprbaé% ggseesc\faﬂ%%%gdl X(Sjaqpv&?ﬁe&“bg Qﬁ?se OIsl%led in the art.
It viilk be lppprecigtadiibatdhe amoupt ¢f3 ?0'%%0‘% ;9? @lﬁ '8\’%&‘0{‘ ﬁ%‘ilu"teﬂg‘” use
in Genrht ofl \arc witp thendatofe oftbe mn@mn being digatedeandf ibe aggeand
the? cbr‘ihltzd’neé‘ft B Matitht! Andvdiiiyoaitiatdhe an teudiscrefiort bethe attendant

condition e | -
PhY¥CIPRe % \F Zé Fr%ngﬁ Wf[-[“a)dz- —éthb%lérg-Q- W{(S@ 19_[ER)ALhERD-2

mefpgingt Vighoset - ataralaR PR FePEsgigpios” in substantially

cryséalienei fomn iveay.be used in combination with other antithrombotic drugs (such as
thrﬁ&)mr? bﬁbifém; ortpioRibeRare Yieteof (fgdhidis, 1 Pyestaayelirhyringstics,
phgg;? é?%sdé YAhl@t Q‘ﬁ)trl% %n%@ﬁ%fsr Qhﬂoﬂid’dﬂy@c)’dr}x@si kebe as

st an sta r
tisgiee PRSTVROHRS] AGVER G e B%PKOA? dste remtase! A@Wa"%m
drggsusichags qswtrmao%hm likedhamfi-pynestensive gaBHR & ﬁéo Nk '%tPnS'n-
coaragpireyme [phibsibes; yaridiotemsimit rexeptor partagpdrisis.e e ds BIEP
mHlBtHh?' |§¢k§\;éubEélBi%E€ NeHARhad BckES, PDEO M, C atiog@sone
e heasae Z?&%ﬂ%grﬁ% baifS Soucl e HiMG-Cof reductase
inkjpitars)andaatrariythmic agee | i ke), anti- hypert ensive
agents (such as angiotensin- converting enzyne

THé”éBrPélﬁéifoﬁs rafaere8tt6 2hole May' estephiontand possentdsior AGE i the
fo%!{? sﬂfﬂbﬁé&eﬁn alb??rﬁlu%ﬁi%ﬁr nd CEHUE! ﬁhr‘h‘i@:@ﬂﬁéal formulations

osteron ckers
comrEingt RerUERINElaR P8 89 iipg) P Pl dr helg &’Hﬁ s¥( B*t%ﬁ‘as%,”t'ca"y
adehfBatieAcardeiuct axeipienthherbpriss §) fugher achi afrthcyt'wﬁnéon The
in&gig 04lcomPaRe R Bhsia doptsingtiohe meaythet adraihistezedraijher sequentially

orcg %Wﬁgﬁe%rﬁtsfyymbg?ﬂr%e&t edmbkd Uﬁ%rh@céd’ii@al ?&mﬁ@‘hﬂh@fbyaany

ormul ati on and thus pharmaceuti cal
Cqﬂéﬂ?’ﬂﬁ” a{P't‘tSns conprising a conbination as defined

above together with a pharmaceutically acceptable
wesh radaﬁlnlsﬂratbncispsmuenwmarth@'etm Factohele mbibéiot opfthe regcond
thél%}?% ?’bnt Hhs bé Rehiisteald GeMmeRsnbempist@tieh is simultaneous,
I, na

thg cog]b @gﬁr}eag@/a BRinRERL D L& the éé Br gﬂgf'é‘?\%héjrﬂa%eutlcal

I'n"Separate or
cqprRAsH®Beut i cal fornul at| ons by any 25 conveni ent
route. When administration is sequential, either the
W’ﬁ@ﬁt&Smeﬁed NRi bt amer foihelatert ondiill theeappreciated digetnthe two

COWWLF < AL NIERE % ik d dStcom e aﬂm néa%‘hr JHePNahd the other

aneous

e [
s oty e s e e e
amonm@ntenbifpmmﬂnc@@m’ﬁﬁ@dﬂy in SHeh smwnact 9f ATe diPWR fof such
cothpdune iregppra@ci at ed that the two conpounds nust be
st abl e and conpatl bl e W|th each other and the other

nent S o] r
TgeeE 5?%‘ 'RB hlﬁﬁ ws)g ﬁl&v Elésg\é\pe%n%%ﬁ"ne%cg Egréylngeexamples
whish ghpe un@hbe @Qﬁﬁ%?ﬁ' eﬁt'w'ng thesgrope ﬁﬁﬂﬁé?veé@oaf%a%‘%%

for such conpounds in the art.
All publications, including but not limited to patents and patent applications, cited in

this specification are herein incorporated by reference as if each individual
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The present invention will now be further illustrated

by the acconpanyi ng exanples which should not be
w@omgnsasesl as |imting the scope of the invent POIEP2903/013800

any way. 40 Al publications, including but not

limted to patents and patent applications, cited in

this specification are hereil®d incorporated by

reference as if each individual WO 2004/ 052878
pIRITA R 0@:3¢ 04RBHIBallyl Zindu bidividallp ninweateds Redid iika@rporated by
refétEnde b réinGisahbugh fOfl} SAk&th.1 0 be incorporated by

reference herein as though fully set forth. Exanples

5 Abbreviations APl Active Pharnmaceutical |ngredient

DCM Di chl or omet hane 10 DiXamplesyi net hyl f or nani de  HOBT

1- Hydr oxybenzotri azol e GC Gas Chronmat ography LOD

Loss On Drying PAR Peak Area Ratio 15 Internediate 1
Abbrevigtiong

AR ( benzvAam)mﬁhhaéédubamnglFsaiehpnyI -L-al aninate
D rotectg hE é@é&@lne (10g) was dissolved in DV

oont )

DMEi et hyl %Pﬂm?m@eet hyl car bodi i mi de

H Efrochl ot-Hydroxghar@gliamels added 20 fol | owed by HOBT

G 5.72g) &fds Chramaiggrapinne (19.7ml). The nixture was
L@Pj rred florssOmDrfirgn L-al anine tert-butyl ester (7.79)

PARs addedPedkdArghiRatibng conti nued for 18h. The mi xture

was concentrated under reduced pressure and

In%%g il%{ ped bet ween di ethyl ether and water. The

organl c phase was washed VVI th hydrochloric
teg_-@ | Q oy L-sneathionylhirala Bat e sol uti on and
Z-Pratected dL+m§eih|©nmer (f@nmsu@%lv@w mhaDwDF a2doml) and 1-[3-

(dmﬁaﬁ;ﬂahrnaspﬁdpym@sfhyrcs%emﬁ.def & X%S ed f%"?m ded

fo n%wg ](%]\égiar?ostr%ﬁy?ran%gﬁanl) L was stlrreg or 1h

uéy ﬁtqre(ﬁﬂggmawadded and stirring continued for 18h. The

mlq@fg w2s (qoBSynit¢d (Ihderzietioced) prasfioa \dndawdrtitivhed -bexogsn diethyl
etlhercbrfd- \ﬂlateW TﬂH @@gﬁﬁ@t@& gfl;eﬁfu@ Bhédd @IB? Washdd Wlt ?(fc‘ﬁlo}lc acid
G0 AR o 5 Bl B s
ré{% 4G 8AeRS prRsUrecisn gl et e Gemeeund

(W Qalﬁ%@n Qﬁaégg ol which agysiallised aprsdamgingsol i d whi ch was
Maksspetivad: Faund: MH* 411

Intermediate 2

tert-Butyl (285)-2-((38)-3-{[(benzyloxy)carbonyllamino}-2-oxopyrrolidin-1-
ylpropanoate

A solution of Intermediate 1 (11.9g) in acetone (75ml) was treated with methyl iodide
(18ml) and stirred at room temperature for 72h. The reaction mixture was then
concentrated under reduced pressure to give an orange solid which was dissolved in
acetonitrile (200ml). Dowex (OH™ form) resin (19.42g) was added and the mixture
stirred for 18h at room temperature. The mixture was filtered and the resin washed
with ethyl acetate. The filirate was concentrated under reduced pressure to afford a
yellow oil which was purified by Biotage™ chromatography (eluting with
cyclohexane:ethyl acetate 3:2) to give the title compound (2.92g) as a colourless oil.
Mass spectrum: Found: MH* 363

Intermediate 3
(25)-2-((38)-3-{[(Benzyloxy)carbonyllamino}-2-oxopyrrolidin-1-yl) propanoic acid
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35 acetonitrile (200nl). Dowex (OH form resin
(19.429) was added and the m xture stirred for 18h at

WO o@riosasnper at ure. The mixture was filtered aneCT/BR2003/013800
resin washed with ethyl acetate. The filtrate was
concentrated under reduced pressure to afford a
yellow oil which was puri fildd by Bi ot ageTM
chromat ography (eluting with cycl ohexane: et hyl

Interogiditte 23(0%g) tvasgdissoltdueint DCMe(7ouypownifl(@ o8&y i &.7ml)

waIQO%&Héﬁl. gﬁ% ‘Pri\iJéture 4fhsVagrfedsS RE GbomMMermsdtadre Wb 1303 and then
conds ré”‘_é e e_rg ressure to, give the fitle compqung (0.423g) as a
Mes it Bat bl e

MaBETHERO0 FHoDad30” 344 | ntermedi ate 2 (0.5g) was
di ssolved in DCM (7ml), and trifluoroacetic acid

Int%rﬁﬁe?jrgtg%\r’vgs g;}lded. The m xture was stirred at room

Benga e o oSk Dl T ) aqg]-g@”f?(ge%r rojicin-3-
ylcabamatie ol our|l ess oil which after azeotroping with
IntérddRie, 3 C(B| Was edissdivddbss BPIEC {21y nand-@HisEnzbirtaz@0Ayl)-
N,V%;{f’ ﬁl‘-%fnhﬁ(ﬂ%/ Lﬂ'oﬁﬁﬁlzt\ékraﬂtfbr%bq}étfe((161g) was added, followed by N,N-
diigqpr

ol g 0000 S0 el 400 1ty Al

 nitigges dpy b, rerElvEaiurEigd AqHeeys BEMDRIIYT sgtipride. s -addedy The

midiureNvag stirreanfet hininr than parttitienedbétweeo hataxtand(ctibd gicetates The
sepddRd ord ik pMERR s WadkedAlithSIRMLPRIHIIBY | G981 BYavdiGititollowed

an rphol.i ne, .(4 T t ;
oy il onEdBolly LU ol T8 M T o HHEE over
SodHINoSHgkalgh s FBRCSMIRISd WYeTFeHURdE BISSFATEG G VoL R ritl
cotnheund@5y) 4$ ayelbvbealideen wat er and et hyl acetate. The
Mak8 speftahdtrin@l MANBEs phase was washed with-lithium
chl oride (10% by weight), followed by saturated
sodi um hi carbonate and brine. The organic |ayer was
Intgpe er sodi um sul phate) and concentrated under
(33)edtAmind- (@ Siirreethvi-Zyingepholie-41yi-iaxoethiliayFolidin26019)  as

A @ixiet lopwtedlddihte ME2Sg)S pe et paliadiune ondarddri(2gY énd ethanol (1.31)

wa%nét e .o% %Esatﬁ%gﬁhé'_é%ﬁ H’i/al'ro]g'éaﬁ(f%r 16h. The reaction mixture was
ke

h%lffhtFﬂé &%ﬁe‘:&f’ %(rgr%&(eh({ Wg)‘ rré%'e&) pressure to
givedhe ide compound7 8a) 298 palanditefanol (1.31) was

"HNMRr(BgMe@HE 55205 Hi na pBLE8 @ H tn)h§ 87 (b m)f 8 2(6h . mTAES(1H,
m){ @_@g#dl_gg) bt ure was 25 filtered through CeliteTM and
he Ti

trate was concentrated under reduced pressure
he title conpound (12.3g) as a pale white

(

ruQ—i t-20x07¢ A‘ ol

To slurry of Intermediate 4 (5 g, 0.013 mol, 1 equivalent) in ethanol (75 ml) and
hydrochloric acid (2.2 ml, 0.026 mol, 2 equivalents) was added 20% palladium
hydroxide on carbon 50% water wet (100 mg, 2 weight %). The slurry was stirred at
room temperature under approximately 15-20 psi for approximately 3 hours. The
mixture was filtered through celite. The cake was washed with acetonitrile (2 x 30
mi). The filtrate contained (S)-3-amino-1-[(S)-1-methyl-2-morpholin-4-yl-2-oxo-ethyl]-
pyrrolidin-2-one hydrochloride (yield assumed 100%).
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(S)-3-am no-1-f

(S)-1-net hyl - 2- nor phol i n-4-vl -2-oxo0-ethyl | -pyrrolidin-
wWQ2@ae528m dr ochl ori de To slurry of I nternmedi at BCHEREH08/013800

0.013 nol, 1 equivalent) in ethanol (75 nl) and 35

hydrochloric acid (2.2 m, 0.026 nol, 2 equival ents)

was added 20% pal | adi um hy8r oxi de on carbon 50% wat er

wet (100 ng, 2 weight % . The slurry was stirred at
Ex&pl@ 1 enper at ure under approxi mately 15-20 psi for

(E)@@Fﬁ emopaﬁ.%h»_ A)-RS-1 -[D-1-Feiyid SndBisolihid-VISt- ekbethyl]-2-

ox | n—3- e'tﬁe%eaulpe &R0 shed W th acetonitrile

TO(as;oJ@w@mf Aajergdiaty 51C1E0h arﬁwﬁ&ug ﬁsﬂon‘trzie §150miywgreaqsed
(EY2-[5-cHibrothien-aiyi)dihen@suifneyl ghibrideh(16150ddn @geehitriladgodrsly and
QQHé mﬁ%&NMﬁr@m%Mg Bratdre folEx2H8aurated

ngri@rﬂe«?nh ride 2 oﬁ% ﬁpﬁszaéfélgd Phé(tﬁes)res]uﬁ ﬂt mj ture stirred at room

tergRasplpre Bqn?&mﬁn 3Tf1ﬂ e H&su‘l’an?ﬁ%? 8@ ‘%ﬂ%& fﬁSHC PregSyre and
thes masiduieopartiioniedt katwesti altlercfor(mandg) 1:i mixivng &F @Mérochlorlc acid

(ZMF%@Wl/étél* I'he( RRATE) lay&r ﬁ/an/ds@BHed Swith a 1:1 mixture of saturated
so i l% airgoﬂié %?’nge?na CgEHSBFQ%H gf l%lw hé&étbgedned (over

mamasw o rheé’H]C?cgﬁﬁ%%SQ{]ee o Bighb e

st} anaeeongent

comphundiica e @ whitershd (Fwbetantirlly penasphelisifeimwas added

Ma%@@péﬁmma&wnﬂam-l*ﬂn&ture stirred at room tenperature
Fﬁ%g}mnThe m Xxture was concentrated under reduced

r gn e
BrbPRR LAt a7 petiF, B o$<5< drﬁfé@bﬁ“ﬁ D, 818 S
5(@ %)né%é%rm)%@%ﬂ%@bé S R
1.33Hdpdpar.e of sat ur at ed sodi um b| carbonat e and

wat er, and brine. The organic |ayer was. isol ated,

dried (over magnesium sul phate) and concentrated
CrystditisatioaddfiEgampleclssure to give the title conpound
ExaAPie39)(383gpwebidissolved il atstohs (35Uminkt $5eCwhilsbstiiring under

nltgo‘ygg) Wé\@f_ﬁ ?}&ﬂ% eff gl;ﬂ&\nsé\@#d i rtno?a@ PS I5h Cdunﬁb which
m n
thgssgjion lpedap) %0 agﬁs%r(cioadv Bheqieaw’ 5 Tpnojsd g thess lp left to
reg¢h tpom :gerg@s(rgture oi§r, 2t3. Tiee mlﬁgr@gwas ,ﬁft fog % rihey 18ﬁ)at room
teu%p@r&(dl:e h the) abs2n&b bfLlight. Mhe resiltady éijdpenlslorppms fikered, washed
ﬁr‘a{ér Qédn‘ﬂ? éﬁﬁ theR A EudddPaBmlng al 36D ovkd)2amaw give the
d| SSO g etone t?é te3f. Whilst stirring
7% 8&" V@st% ? g&%ﬁh was added dropw se and

in portions over 3.5h, during which the solution
Trieegabstamaﬂ}omm’calbrha)mh}tenéf hebthipad was usedoaed aned ttheinitiate
cryAilidation in &f lepb&t criftandativn ProdesBNEas atas&rmea\e@bvé)hm WiHigh the

se?d )%%{g H@ds a#teqfrte o¥n athfe LHetatP?cS gi]t/%hth@t (29 2g) as a
W@ﬁ?ﬁ'@ﬁ?%ﬂ'y\ﬁ%t‘? 'i'rletﬁ'ﬂaad washed WI th col d water

(200m), and then dried under vacuum at 30C over 24h,

MéiBnd@pyit P ®OSA)i nkking onpsiued tas6B°@hi t e substantial ly
crystalline solid. The substantially crystalli ne

The SLfbstantlaﬁ)ybEr?/staﬁlne soFd emsg gr%dgm%%%qy Fag n'e@%ﬂteI Sed and lath-

shaped particles, up to 250 microns in length, which form loose agglomerates.

The X-ray powder diffraction pattern of the crystalline compound as shown in Figure
1 was obtained using the settings shown in Table 1. Table 2 lists characteristic peak
data.



30 crystallisation in a repeat crystallisation process

(as described above) in which the seed was added
w@paoes528e80vi Nng the heat to give the title conPCIER2003/013800

(29.29) as a white substantially crystalline solid.

Melting point (by DSC): nelting onset 163 to 165 C 35

The substantially crystallilfe solid exists

predom nately as needl e-shaped and | at h- shaped
Taplarid)CKRSD iHgtrineer? B6tails and neasurementitdnditishs ch f or m

| oose aggl onerates. The X-ray powder diffraction

tternmof —the crystaltine cQnpound. as Figure

Ma}i\g;aftws obt ai ned using the gg‘ﬁﬁ ‘g@%ﬁ§ﬁwné'{%abl e 1.

Table 2 lists characteristigtibethedands wo
Diff8&dme2 868 PCT/ EP2003/ 01380BW3D60 Tabl e 1(a) XRPD

sehigSt rument detalI's and neasppeggat conditions
Bnuf-acturer—Phitips—Amat-yt §a| XRay B V. The
Tu nds Diffractometer—t e PUB040—Seri-al—DY667-

LaMdedphbde Cu  LabdaAl pha 1| 154056 | ahdaAl pha 2
Lagda%g@agg Ratio Al hall 0.50098443% vergence slit Pro g.

ReflpAlpte T FECelVIng STTT M @sfogdec. STt
o1oC ormator —uSTeU TES Tl dl Ol VOl 1'dyt U
Divergenegislito ma Dat a angle rah . BYy. 9l ]
ReBeigimgsliep si ze 28 0. 020 ScphBragaReorfilitnuous Scan step
MdnboBBroma8s} .segonds Table 1(b)yPSC for nelting onset
(@:ngﬁ’"tgruvgﬁ [ _detai's and measpp&peEnt conditions 5
HsHAye Rt —Mandfacturer——Mpder——TAtnstruments
Tubscomwem  Serjal No  MP920- 2320 W& hod Sanple
Dafy endle estigegn20)None Pur ge gas2i00ed+i46y0000Ni trogen / 20

1\t T
K 1

ube

Sclh sfpkize (cbhpW rate 0.020
Scan type Continuous
Scan step time 1.00 seconds

Table 1(b) DSC for melting onset Instrument details and measurement conditions

5
Instrument Manufacturer / Model: | TA Instruments
DSC2920
Serial No. M2920-234
Method Sample pre-treatment | None

Purge gas identity /| Nitrogen /20 ml min™

flow rate

Sample pan type Pinhole aluminium
Heating rate 10 °C min”
Temperature range Ambient to 300 °C

Melting onset for substantially crystalline material 163 —165 °C.

Microsco

10  Particles described as acicular or lath shaped crystals up to 400 microns in length
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15

Sanpl e pan ta Pinhole alum nium Heating rate 10 C
mn' Tenperature range Anbient to 300 C Melting onset
wo 0004988338 anti al ly crystalline material 163 - 1BGI/EP2003/013800
M croscopy 10 Particles described as acicular or lath
shaped crystals up to 400 mcrons in |length WO
2004/ 052878 PCT/ EP2003/ 013860 17 Table 2. XRPD peak
data for
TablE) 2.2XRBDcpeabr ddthifen (R)-2H 5-eilbrioft3s)-2-VH-IN-1(SH)-1- (i) HyrthetPyi-2-
mdFHLfdﬁth— - Gty -20@8 il din-2-yREPBNEuitbhathide 3-ik| }<ibB@RGally

crys 'IIJ@%PP;“QEXA%%%E Lli‘eﬂ lzzt% éﬁ b\? Iaxs)? ?%Q}y bg\ﬁdérro&mactlon pattern
thaycontame bubls neklimitad-o the geaksdnTabR . but | s not | imited

to the peaks in Table 2. 5 Angle 20d K-al phal (A)

L_

Relfat i v it 4, 9 i
e
7. 1334 _,_.71R +9642—116—1F 38616
3.1 15 1868 83 0 7 16 1108950 13]> 16 6406932 5 3
16./180 5.2826.7 17|27 5.1852.5 18./11 4.89 1858 18. 39
4._2 100 95 18.90 4. 69 2. 52619 57 4.53 2.3 42p.25 4.38
32 Q7 g Oﬁ)%ztfu sv mn—p'fe f@if 20040 21795 Léé)s 2.6

12,41 7.13 3.4

12.71 6.96 1.0

13.79 6.42 11.6

14.38 6.16 3.2

15.19 5.83 0.7

16.11 5.50 13.2

16.64 5.32 5.8

16.80 5.27 6.7

17.27 5.13 2.5

18.11 4.89 16.8

18.39 4.82 100.0

18.90 4.69 2.7

19.57 4.53 2.3

20.25 4.38 3.7

20.62 4.30 3.1

21.14 4.20 4.0

21.95 4.05 2.6

22.37 3.97 9.6

Example 2
(E)-2-(5-Chlorothien-2-y1)-N-{(38)-1-[(1S)-1-methyl-2-morpholin-4-yi-2-oxoethyl]-2-
oxopyrrolidin-3-yl}ethenesulfonamide (method 2)

Stoichiometry of raw materials and reagents, and volumes (vol) of solvents used
were calculated based on the amount of (S)-3-amino-1-[(S)-1-methyl-2-morpholin-4-
yl-2-oxoethyl]-pyrrolidin-2-one hydrochloride which was assumed 100% yield from
Intermediate 5.

(S)-3-Amino-1-[(S)-1-methyl-2-morpholin-4-yl-2-oxo-ethyl}-pyrrolidin-2-one
hydrochloride (1.0 eq) (Intermediate 6) in ethanol and pyridine (3 volumes) was
charged to the reactor, and then concentrated under vacuum below 40°C to about 3
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(E)-2-(5-Chlorothien-2-vl)-N{(3S)-1-f (1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hvl | - 2-
wo@xepwsses | di n- 3-yl } et henesul f onam de (net hod PQT/EB2003/013800

Stoi chionetry of raw materials and reagents, and

vol unmes (vol) of solvents used were cal cul ated based

on the anmount of 18

(S)-3-am no-1-[(S)-1-nethyl -2-norphol i n-4-
volime2:- fx odltiings Jof pyetonitrilelivas 2ddee, theul thecsblolidnideasvoondentrated
M”E?éiov@qgg@){b elbduf 8 ABluntaat thg%ﬁidﬂbﬁ and dénhcentration of
acﬁ?ﬁ% Nere reﬁe#teéis &4 ]Cygge d%{'lg}'('; 2%09@61:%6]8' l%-[r% fyithgno(?Wasef)gow
0.1% Mve.(ﬁ@mnatvesésw ¢thargih H%IGCaﬁ%i“B‘?r"Y% tﬁber('s YiePR ALNd Sth

cyolesaftarrddigenl of 10 vdlacewmailtler, and then concentrated
under vacuum bel ow 40C to about 3 WD 2004/ 052878

ThEGBIURRR083(NB3RAMo- 11 Bs M ohvistms-2-rétplelinrs2-eko-ethyl]-pyrrolidin-
2- o"’}\%eﬁygd?ééhg# g Pte o] éﬁd\%&% gb&é ttgeab%g '45' r‘M\@sSw th acetonitrile

(ropgith ppciner ol eTanie, LAt {<5fPsEREre. (E)-2+5-Chioro-
thiarenehy-etheaeswioy!r ejerddee d1.04 4 pe) evds gharded as splichtin ene
pohvenhto @ie i@abRAdhewaixtupe WwawstiPed atambient(tGitparatling sinsl reaction
wa%t b T)hﬁ’orﬁé ERHPLY e‘f %el%at%ﬁ‘éﬁl‘%ﬂ dnBiderd &rplete
wt\e ﬁﬁlr%letgs ayggrshog/v%ldt 3 1% the ra lO 3° JE)aZC(%tc%nerE{h'ieneZ leIRF{(SS) 1-
[(18%5)1-methviZngor 219 . i
(E),dz ](5 plyloroeth|odhen—22ﬁ)esrtbeﬂgsdtf@whbkﬂomdte(pdusl a,md ﬁ‘nmv(ér)é (5 chloro-
thl@ﬂiér'wsi ?efiﬂnéﬁ%ﬁyllc%ld’rﬁievm gﬁﬂeétar apt 88114 HARS. Butyl acetate
&@}‘g}%z %{iggé kS }eré@tlongm %re §§ g\/ gg 'v&erré lr&nm;eQi U)Pbl)stll%hon under

va@tmna SR 2 ynt@@h@we ¥ aﬂ'y QPivaD vas gddedyangstied at
appessincdiely 6eC &r 30e6Qrdinite epswre toatpdrdily srateniale wergedisolved. The
mikQACWES setlidtefomalbutr3d mmsarkitdepartediTharddg#ic phase was washed
wn{gne\ﬂﬂgi@ gi {:\F@E)'t Peé?gigé bl&gbm%‘% 8%?]% &ﬁa‘éeswetéifrb&Gd with
Ll ahis BN ot ooty PR i BSRARES By R bR wer
fllte@)i 33.5@56056| (ﬁnz@thﬁléﬁnQ_thery ccmc{a(\t;@yd fo ap@pxumately 10 vol under
va&)urﬂ<864m)80llaph@31nnfa®és out4tusihg 2erentration. Tha-sturgpvas cddlet! to
@rraﬂﬁé‘eé bR ‘éﬁ) vol flltered) was added and the slurry was
he I°[| rrl]elf g@ th' Plgel? cgalac}] 8 he rﬁ{‘Sﬁc‘ﬂAﬁeS’(QXé (fd\/o?rﬁltg?ed)
Tf‘lehPfQEPﬁSnN% grigd @ Qﬁ@sg Yrsiey Iva%LI'H”?a H"Bb?or\‘ﬁé&te'@)tr‘@%t?'étr or LOD
<0t3tamt 8Z5°CAoPAR)n toBaffoyd ofiewhitaselid. (Yid varige observeddit?@%
reaction m xture. Solvents were renoved by

Crétalisdtiontor BRapeer  vacuum bel ow 70C until about 12-13
vol. Water (10 vol) was added and stirred at

g_ﬁﬁl[?é PR IBhRhY ION-{£5)- ﬁm épmtmzerfi&%e.rﬁmmekéet@ﬂ-y.

gyt eihchesuiiaide (%,q] Vs adeERlad B higpandl 225
minaB Re@iuraes)i The waeReNS( Wap )heatedee 6. The whfonrwes then
filtagpdemb.sCyiviessnaw22s ekt T.8cbkdhes) as addey land diet etxdurgl®ated

to Y&Huk (?‘4°C€}Pﬁ{é3§6hh‘tﬁinﬁhé/s $8FcodiBe teashha eg°® BO@BESIS0TERSV/W
in g&ﬂ%@eﬁ&ab \S%r%tac%feds?%h%)%s@ﬂ%n@ %@8@%43 ﬁ‘él att I%%’;b for 30 minutes
afiep e ot o G SRENR: 8o AMaTHaRgoRRIE G O (iholngneate,
0.59Giminy. WHe suspesdionowaz stiirethtat tedife fert irkwur @ngll Btessdmader
vacdény athe (fakétvﬁsetﬁén W@%h@cﬂdﬂﬁl cfglehdxane S50 ML, \Eﬂsvﬂﬁmes) and
seb ﬁ'lF? {CJ %gﬁ'{sf‘éii\t & h‘@’a%&é‘a’c"ﬁf -2-

oxopvrrohdln- -vl}ethenesulfonamlde was 24 7 g (85%) Percent yleld range
observed: 85-90% of a light yellow solid.




<0.5% at 125C for 5 mn to afford off-white solid.

Yi el d range observed: 60-70% Crystallisation of
wez@aapbs7® (E) - 2- (5- Chl orot hi en-2-yl)-N{(3S) - B&1/E£P2003/013800

S) - 1- met hyl - 2- nor phol i n-4-yl - 2-oxoet hvl | -2 30

oxopvrrolidin-3- yl}ethenesul fonam de (29.25 g) was

suspended in n-propanol (238 nl, 7.5 volunes). The

suspensi on was heated to 75C. The solution was then
Table!3 &(RRD hetrumeytdabiexanené22bemént conditiond unes) was

added and the m xture heated to reflux (74C). The

uti o was thenm toot e, H A% il)_bt, and seeds (0.2
Maj%u“%H erl n (‘\]I(‘l ahqvann)[ E’“ ps\ 'Ca heo Lr\DIIJ f nnL

Difghciometendpehel d at _65C 25:Pe3tcPrmMRF@ Diffragiomeias; 1 he

DeitiftTypé crystal | i zati opx'CHrgatop RTRIS (Reas TineolMali Stdp)
Tuge ,»fo(ﬁCOO' [ ng rat e, O. bE[,m n) The suspensi on was

LR~ cu =—5C | Ot IIH[’I“ lu |1_I er eu unuer vatuuimn

LaWﬁAIPhikla s,
LabddAlphesd (A9nd  set in a vaddddd oven (60C 25 mmHg) to
Ragw\lp}r%zﬁ‘—onﬁ ant wei ght. |Y&oaby of E -2-

forothien- 2=yl ) -\
engg =2- m)rghgjl i n; ﬁ)‘{’eﬂ é éjsetﬁ Rfure): f04 radian soller
oxopvrroli d1n 3-yllethené i, 0
Difﬁecteelbbamicmlticb range obséxadealits86X'GdemE lanotiulght004 radian
yel | ow solid. WD 2004/ 05288 sRET/ EP2003/ 013800 19
Tabt e 3., X instrunen etaiI's and neasurenent
Gengralonoltade Vi) o e v LA e o ot o
—vahdtacture CIT T PSS "Alldl yrl Cdl
Tube rerert @At er type X PefP Pro MPD Diffractoneter
Datehedlé eingEyfe0) X' Cel er at 0R.0RTABO(Real Tinme Multi Strip)

sc};Hg?ng%d@z LabdaAl phi@Jm@A) 1.54056 LabdaAl pha 2 A

S 3 RatTo Arpmazt— nci dent beam opti CcS
jﬁn m ¢| I t L(ﬂ = ﬁperlev Cg}o’ Wg'ﬂ'_r F adl af DUIlITAI D{ |4L€,

Sca0stepdisarshask Diffract é80heam aoptics fixed slits
Sampls Rtaioat(@m)modul e), 0/@8 radian Boller slits
Generator voltage kV 40 Tube current (md) 40 Data
angl e range 202.0-40.0 Scan step size 26 0.017 Scan
ta Continuous Scan step tinmes 80 Sanple rotation
(rpm 25 WD 2004/052878 PCT/ EP2003/ 013800 20




Tabl e 4. XRPD peak data for
(E)-2-(5-chlorothien-2-yl)-N-{(3S)-1-f(1S)-1-nethyl -
WOorReoplosdsis- 4- yl - 2- oxoet hyl | - 2- oxopyrrol i di n- 3- RCF/EPIVESIE13800
sul fonam de in substantially crystalline form
(Exanple 2); characterized_ by an X-ray powder
diffraction pattern that é®&ntains but is not linited
to the peaks in Table 4. 5 Angle 20) d K-al phal (A)
Talife! AtXRED | gj¥akngath Yor E)R-EBcHiordthierB2-41)-MN{(3SL2-[(19)-1-nSethyl-2-

10

16
0

r? : -% Q‘ko%ﬁlmﬂ—%Qox%p%%ld%-vl@h&gsuﬁoﬁé}mdé2 i@ %uQst&ﬁnally

'7r.-dl)|ﬂrai;tlo./m pattern

ha ains hu odhe peaksin gablef. 19 2234027
2293919 2313.820 23.5 3.8 22 10 WO

20047 Angft/@28)CT/ EP20QH-bAEPPA) 21) ClRdIdfve rhtensity (%)
( ég_lm othien-2- yﬁ:} I\I-{(db -I-1(T 1
S l ret-Byl-2-Ror hol i A—4°3 exoethytt
2t oxopyr 86l i din-3kyl}et sulfonhmide in 22
spibstantpally crystalli ne7form 5(2. The sgbstantiallly
crystallbr)leformas cTalggd I n claaji41 In tzgeformof
needt-e=——shaped—ct bldlb The—substantTal Ly
ct d—in—claim1 in e formof
| at h- shatixsl 7.2 34

12.6 7.0 16

13.7 6.5 17

16.0 55 66

16.6 53 86

16.7 5.3 77

17.2 5.2 27

18.0 4.9 81

18.3 4.8 100

19.5 4.6 19

20.2 4.4 31

20.5 4.3 18

21.9 41 19

22.3 4.0 27

22.9 3.9 19

23.1 3.8 20

23.5 3.8 22
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10 crystals. 4. The substantially crystalline form as

claimed in claim1 in the formof a m xture of
woeedlos2sshaped and | at h-shaped crystals. 15 5. PATEP2003/013800

substantially crystalline formas clained in any one

of clains 1-4 wherein the nelting point is greater

than 160C. 6. The substantidlly crystalline formas

claimed in claim1 having an X-ray powder diffraction

pattern expressed in tern6LAMS theta angles and

obtained with a 20 diffractoneter, wherein said X-ray

iff i i 2 th |
15 REFEs Lolarb Rk 20 RE S S FaRP el eftaogofi T P2-Srocthyi-
c n¥fopYiralidingg-ygethenesulfopamide in sehstantigliyi crystatlipe form.
18.0-18.2 (0.1), and 18.3-18.4 (0.1) degrees. 7. The
25 utret aubstaatibly &4¥ENiAS o ab UdMas it e il heClofth Brheedie-

h ray powder 25 diffraction pattern
e%?@%sgrgﬁ%(ﬁ'terws of 2 theta angles and obtained with

a diffractonmeter, wherein said X-ray powder
3.difhersabstaotialy snistalimedompas seinéd inhedim 1 anthe dermadf Ieheshaped

ofcry¥edl€ positions selected fromthe group consisting

of 9.21 0.05, 13.79 0.05, 16.11 0.05, 18.110.05, and

18,39 0.05. degrees, 30 8. The substantially _

4.5 D8 P ARy Spfelioe 10 7 ATVEL PRIl RAbS FRymet aenidiye o
poRede-shaped anglathoshapad cesstaleexpr essed in terns of 2
theta angles and obtained with a diffractoneter,

5.\(/:\41'% %hﬂs@ﬁ‘ﬁifﬂgﬁn}égﬂingqmgés g%f'%%]dzﬁtgw %Sgéebtf %%Li 1-4 wherein the
Sgﬁeﬂﬁg}gﬁr}tro ?f%ﬂlﬁng%:g ((sf'onsi sting of 9.1 0.1, 16.0
0.1, 18.0 0.1, and 18.3 0.1 degrees. 35 9. The

6.suibs tsabstaatidlly coysyadline! form esfatimedsn ¢lairh nekbving sh Xiray bowder
f aiffradiibs pattem Expra¥seddinf ferRs tdrop trkak %r]%!i& Qr?d SBRMEd Rith a
T - t al
oty tcmetth yrchein WP KA By Sl el rirvivises 2ofheta
d3PYeS AL Oje AHBNS Rasitpas selegted] romTthe o cengistian|of 9.1-9.2
cpst)al§.0r16. F GOh) ats. @41 8i2red 1), mnd | 181 3+1 8.4 f(£0. 1 degedest he
X-ray diffraction pattern is as shown in Figure 1. WO
2004/ .

e "ggﬁs@iiﬁgﬁﬁfrﬁé§?%?@e§in SPim Jfving 40 Xy powder
fgf rﬁﬁ?’&ﬁ’aﬁﬁ %_‘%/rﬁiﬁedd'ﬁf ©rmg 19 on HeliR 3slesi andy gbiginggnwith a
i Aifffacpineten whpreig, saidtrap gowder diffeactior patterni compoies 2 theta
(&gles ¢toretronarthiositio?s sdigetdd fro@dIhe §rduplodhsidting of 9.21 +0.05,
m%.w&O.Z)S!T%.ﬁ"f@b.'O_Bé‘ﬂ&?'JlfO?O@’éﬂ@H%XJzQ]JFO?OSD%%éS!‘%J ol I-di n-3-

yl } et henesul fonam de in substantially alline
in any one of clains 1 to 12, which

farm as cl ai med _any i :

8. ik misHy sestalling dorm ps slaimesh inelaim 1 having an X-ray powder
( Giffration -patienor expnegsed ZnyteimiNof (B Bletd enGeS) anlt obtained with a
nestfrictonetm pRedih Rar- X ray? powast Mittaktich PR réomldrigég‘ 23heta

yér} éJ‘ !)Iflchg gs?tiofn'é%@ec f? ({g%nd% S(r)]l u,ti onf J +0.1,
oil sl T he et GlrdbPOh et o

sel ected from an
9. The substantially crystalline form as claimed in claim 1 for which the X-ray

diffraction data are as shown in Table 2.

10. The substantially crystalline form as claimed in claim 1 for which the X-ray
diffraction data are as shown in Table 4.

11. The substantially crystalline form as claimed in claim 1 for which the X-ray
diffraction pattern is as shown in Figure 1.
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aromati ¢ hydrocarbon, a cycl oal kane, an ester, an
al cohol or a ketone, or a mxture thereof. 15 15.
W@ K)04853838 Chl orot hi en-2-yl)-N-{(3S)-1-[(1 PCT/EP2003/013800
S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] -
2-oxopyrrolidin-3-yl}ethenesul fonam de in
substantially crystalline érmas clained in any of
claims 1 to 12 for use in therapy. 20 16. A
phar maceuti cal comnposition conprising

z(fel%%ﬁqﬁ Iélllg c%slilélﬁ{é ?orbﬁl hs Nflézﬁéé;) lnlclal['r“l for which the X-ray

oxoet hyl ] - 2=oxopyrrolid

traction g Pﬁ%ﬁe@u&f’lﬁ’ﬂ @Eyei substantially
crystalline formas clainmed in any of clains 1 to 12
13thﬁfehﬁ‘:H Yért hea ppdparatne of | (ExR-(BahidrethicargeypN-{(3S)-1-[(1S)-1-

{ |— o I?o%n]ﬂ? l-%&%e@'fyl] 2-0X0 rrohdln-3 ethenesulfonamide in
hg f r 'S gyd)}%)alr%s 'HEEJME Qhich

|?l|ly ﬁly aﬁlge form as I%lmed arqy %n

oxel *IOHy¢qm}2ﬂS@§ opystallisatian rrf AEH2 ErahlaratbientoAH AN RS 1l(1S)-1-
Sk Hy R ncrphalinet-ylst-atdethyd-F oropyrralgi Bai}atednésulfangmige from
C%r‘?b@ténio JofutidR, cfp%nélmn FREasHMR watera Medi cament for
t he reglltmapt of Iapatlent sufferlngfroma condi ti on
susceptible to anelioration Fact or Xa i nhibito

1435 mGhohaREIaDE BT SRine 38 Rl e BaTICSakREh SRECBHJRT n
canoehiattic diydsocscpt, isb bysidatkananehi esten iapnalbghch oFa& kelonkg or a

[ ﬁmltyettpéregpnprl sing adm nistering a therapeutically
effective anmount of

1 5( f%ﬁ?i ('gﬁlgpfjﬂ%'%)IZPYI')e’\? {é3¥ |1 )[( 1I§_){1( 3 St)nyl12 Hlo%hoﬁ)}-?l]yl-zoxoethyl]-

mhwerﬂdw 3yhethenesuifanan]ide- isx opipstaptialtyi rergsigilinet féMe as
S blainfEBIRaRAg of Blamsteatl foalisey/in tBérapy.yst al | i ne form as
clainmed in any of clains I to 12.

16. A pharmaceutical composition comprising (E)-2-(5- chlorothlen 2-y1)-N-{(3S)-1-
[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl}-2-oxopyrrolidin-3-
ylethenesulfonamide in substantially crystalline form as claimed in any of claims
1 to 12 together with a pharmaceutical carrier and/or excipient.

17.Use of (E)-2-(5-chlorothien-2-yl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yI-2-
oxoethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide in substantially crystalline form
as claimed in any of claims 1 to 12 for the manufacture of a medicament for the
treatment of a patient suffering from a condition susceptible to amelioration by a
Factor Xa inhibitor.

18. A method of treating a patient suffering from a condition susceptible to
amelioration by a Factor Xa inhibitor comprising administering a therapeutically
effective  amount of  (E)-2-(5-chlorothien-2-yl)-N-{(3S)-1-[(1S)-1-methyl-2-
morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}ethenesuifonamide in substantially
crystalline form as claimed in any of claims 1 to 12.



