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NEW SCLI D FORVMS OF FXA I NHI BI TORS New solid fornms of a
pyrrolidine-3, 4-di carboxam de derivative The present

wo nwsnss7en rel ates to new solid forns of a PCT/EP2008/055291

pyrrolidine-3, 4-di carboxam de derivative, especially
(3R, 4R)-1-(2,2-Difluoroethyl)- %yrrolldlne 3, 4-di car box
ylic acid 3- [(5-chloro-pyridin-2-yl) -amde] 4-{

[ 2-fl uoro-4-(2-oxo0-2H pyridin-1-yl) -phenyl] - am de},
which is useful as an active ingredi ent of nedi canents
for the di seases which can be treated by the

coagul ation factor Xa inhibitors.

(3R 4R) -1 - (2, 2- REW soLABFORN S OYEXR| INHINBRTORS- di car box
ylic acid 3-[(5-chloro-pyridin-2- yl)-amde] 4-{

[ 2-fl uoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl]-am de} of
Newnulid fdrhys,of &piytralidia® 3yhieirbosardids deasaiei n

WO2005/ 092881, is an inhibitor of the coagul ation

frﬁé?%?erse P&lbﬁ {éi&”Pt%%% SR oy e&t | Bﬂoﬂfllﬁfé I Sﬁzflpo%&'a"hmde

émlvapmgmnaﬂy b R &R - édé,@tﬂ)@mpmthmﬂewréﬂuiﬂee 3 trliearboxylic acid 3-
COIRPAB Ly -Biyi SR ﬁq'[mhbﬂm 95 o&Brz@ﬂBymlﬁmdy@%epﬁ

f the t t 2 t ft nbot
S 7 d&lg 1s§{§%f;}e%§?1eagﬁwgg{edgpﬁ gh @ Vgnléérg%}tiso KQr t]échglseagesl V\(f:hlch can
veneasd bhﬂ@rﬁ@@@lalorﬂ@aﬁr Xeihibigronbosi s, peri pheral
arterial occlusive disease (PAOD), unst abl e angi na
pectoris, myocardial infarction, coronary artery
AR ¢Rs &2 rﬂtmiﬂmnmeﬁiyéhpﬂkdlﬁinue—é,ﬂrcﬁkmbcéﬁq’ﬁc etid 8l [(5-chloro-pyridin-2-

A RIS P 3 g o

conpound can al so be used kn the treatpent of acute
vessel closure associ ated E:th t hronbol ytic therapy

and restenosis, e.g. aft nsl um nal coronary
angi opl asty (PTCA) or bypass grafting of the coronary
or peripheral arteries gNd in the maintenance of
vascul ar access patenc¥ in/long term henodi al ysi s
patients. In addition, s conmpound has an effect on

tunmour cells and pr n?&a@tases It can therefore
al so be used as NH HN F
N=—
\ Qo
Cl N
\ 7/

(I

which is disclosed in W02005/092881, is an inhibitor of the coagulation factor Xa. This
compound consequently influences both platelet activation which is induced by this
factor and plasmatic blood coagulation. Therefore, this compound inhibits the
formation of thrombin and can be used for the treatment and/or prevention of
thrombotic disorders, such as, amongst others, arterial and venous thrombosis, deep vein
thrombosis, peripheral arterial occlusive disease (PAOD), unstable angina pectoris,

myocardial infarction, coronary artery disease, pulmonary embolism, stroke (cerebral
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antitunour agents. The present invention is based on

that certain new crystalline fornms of (3R 4R)-1-(2, 2-
wrdoBass7set hyl ) - pyrrol i di ne- 3, 4-di car boxyl i ¢ arCTHEP2008/055291

3-[(5-chloro-pyridin-2-yl)-amde] A-

{[2-fl uoro-4-(2-0x0-2H pyri di n- I-yI) phenyl] am de} or

ﬁln ﬁl%langés(%ueqr nFI'%atl ?Brlﬁeﬁ%onl mn akﬁ:hnlleﬁlon an. tCPIOS CI'?SI? I %I’COVCI’, this

i‘car
f:@nmurmf canhésohreasehin thp ptat@sem oh aartevcheql elonune@ﬁ@m@d with

Hﬁoﬁ‘l%oly‘ﬁEYh%triﬂ AN, %aa'f‘@r tref Ydthflal &&Snir? H%lgplasty (PTCA)

Thus, the pr ent |nvent|o relates to crysta
pobyRass Brftingef dsrAoEniey of Perihaial artqries andy} g majntenance of

cdradilaci@eds %)@fénb}ymdﬂng(tehﬂ)he 51sqjaf1ffrﬁt§CIri iR, 65 Bompound

Broperbigh Corvuhcal ea Phiaraus: Sapbdfaeor i bopsed as

gmtuumouoagﬂmstl ng of approximately 5.4, approximtely
8.3, approximately 9.9, approxinmately 10.8,
gprom mately 14.4, approximately 16.6, approxi matel
¢ presenipriswiiomisdiagedion Hat egsisiroxdwreyetaling forgs of (3R,4R)-1-(2,2-

@E’fﬁ[&&étﬁ'ﬁg %Iyﬁrol?t&-lnzﬂ’) @QQE%B{W& d3-43- c%l@t%dp r1d1n 2- yl) -amide] 4-
resent. i nvention a el at.es

pr oxi maf el y

18 eyt ?’f?eZIf{d?rYﬁﬁdBl éﬂ’%t ey rBdR O AP Rt éﬂpﬁ jhereof is
Whitable foSpepariacd plidravdeicaldornfuladiyn.powder di ffraction
pattern conprising at | east three, preferably five,

?ﬁ pgerglglecfc?yéglﬁér}éss e\r/]sg 0 ot Ze%)%ng)e(ia%ctayl?rll léllrefﬁ}fz%eelh ?gf{erred J[zoraosm
apptabnaterel A BdocrysiplbinexermaBel y 9.4, approxi mately

11. 4, approximately 15.0, approximtely 17.2,
@HQ&r N prdedt yvdiiich reﬁl@&rtg %?@Btlﬂexor%g ADf RPRId IR R ¥ rmula (1),
and appr oxlbmate E resent invention

§£ i Q}aé%%egl% % g Kyay apw gl @F&fﬂ BULER £PPYIging at least three,
pﬂ:lﬁsfthlﬂ? ing nddre (;)Sé?er'ﬁﬁk-seven of 2[theta] Va?l>uej sglected from the group
g%lfsa;hgg %%@rg%lfong &}’ %%}Tefpéar%llﬁlaé}:bsnf.’) g;l;fzpaog(]m%%tregfw approx1mately
1 @8 fdpporxamdte(y2Hok opRidxyateldil A.6] appryxiptaghy 1 §.6,apptetmanely 19.9,

e

S BT L RSP o

i s characterized by an X ray powder diffraction
Ehf pEesent |11’aV@mllﬁIg algo Bilzgs\bto(ﬂryqullattq fogn B of the compound of formula (I),

which is characterized by an X ray powder diffraction pattern comprising at least three,
preferably five, more preferably seven of 2[theta] values selected from the group
consisting of approximately 7.4, approximately 8.6, approximately 9.4, approximately
11.4, approximately 15.0, approximately 17.2, approximately 17.8, approximately 18.3,
approximately 20.7 and approximately 27.8.

The present invention also relates to a crystalline form, essentially consisting of (3R,4R)-
1-(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-
amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide} and acetic acid.

The present invention also relates to amorphous forms of the compound of formula (1),
which is characterized by an X ray powder diffraction pattern lacking a Bragg diffraction
peak. This amorphous forms is also characterized by an X ray powder diffraction pattern

comprising one or more amorphous halos.
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peak. This anorphous fornms is also characterized by an
X ray powder diffraction pattern conprising one or

wOorReos/138T84 phous hal os. The present invention al BOI/EP2008/055291

relates to pharmaceutical conpgsitions conprising
crystalline forn(s) nentioned above or the above
' d S I

gﬁgh{frg%gclgu Ca:’lll(l)s% vl esttt?ﬁlgﬁrg{gg%éggl c%n%go%[ltﬁ'ﬂ %orgléglslﬁggrystalhne
famnd it frwntlaﬂlezbalvcedead)reﬁlet d)cmeymtrlahdnedearﬁmph()sg of the compound of

nt i 0 bov ng i.oned anor phous form
B B B BRNERS BT P RERE 257
t herapeutical l'y actlve substance especially as a
%H@ﬁ)?&gﬂt i€ t{o% A e f‘rf %éfébtsrgﬂﬂﬁﬁ E)hﬁleflﬁ&%%%e or the above
and axis o whi ¢ are assoc
wepHoR r%r@ arafarerofithe eempxend p%ﬁ%mélﬂ ¥ foy ua%as a therapeutlcally

hdipe aﬁw&i& aésFa/aﬁp,ztds \W&h&UPSHRAGE Sctive rsuEslﬂeﬁicE rf&atw%htmem and/or

and/ or axi.s. of thrombaot i i sord rte
st pLOesrotck e omgere ﬁé@ﬁ R R B oS grarticularly as
peripebecadly ative rsuladtarmes: lfarsﬂmetrehtsleﬁs end/on %iralbﬂ}dm@d’] gf m@rombotic
ectoris ard [ nfarct b&Qr r
1grders, arter lm_mar yoselffbo nog?n S Q8IS glrgzegp %(lglna% bos1s, peripheral

ant(trral bl:céusmmdlsqasﬁ‘, uastatelt Rogina acctt@ma, m@t@d@é lréarca@mtceronary artery
¥RSRE OﬁHIh%HeE %ﬁﬁ%ﬁkrﬁt e&rd’Met hidehrigmaghyt 'ﬁ%rﬂlﬁﬁfrf'ﬂp){nf%nmatmn,

resten t unour resent |nvent|on al
PEFTIASEISTasts, %\Cuﬂi% éffSéffl sy %ﬁwcﬂﬁ@? péthnthsgmhelitic Giesepy o restenosis,
aRb¥enehodrhe above nentioned anor phous forn1of t he

conpound of formula (1) for the preparation of

TR R g el SeBSAT R CoRRUiBE (LR W dioref above or the
almazguhattiomnd fieorprousdoprm aif tthleca;drapcbtyldf afrfothela (I) for the preparation
ﬂ gIHE:llltg | e gﬁeraﬁémﬁyalna%r Iﬁoﬁ %ﬁ%ﬁﬁént of dlseases which are

OtIC ers arteri al 0OSI S
F%?th?ﬁ?ﬂs ivgth dleee sosmilationh fasiasoSis Parﬁ@ﬂiaﬂﬁe’ﬁoal thar&h@farpamtlc and/or

QRﬁJh&‘l%ttY@tréﬂtﬁl%ﬁﬁgf thehabed &saragisNAtRRE ibhbosis, venous thrombosis,
infarcti.o coro rtery disease

ocar.di n
Pms%r@ IR d%’?flpg‘irﬁlo&%e b"ie&f siyE (Jisgase; jumsiapleagnging pectoris,
hﬂﬁtﬁdﬁhiﬂfzﬁﬂmor&rcbﬁfrmqsaﬁe&y d&b&e, Iaﬂﬂioaai\y%ﬂﬁihsﬁﬂ ssokieedue to atrial

jated W th thro c thera or restenosis, . .
BRARERT: SR Guatlelpelen Y o o SRR Bsocied with
fhobinbelyhig thbednynirtregermsar endéet tufrorarh to i | | ustrate and

define
Unless otherwise indicated, the following definitions are set forth to illustrate and define

the meaning and scope of the various terms used to describe the invention herein.

“Amorphous forms” or “amorphous” denote a material that lacks long range order and
as such does not show a Bragg diffraction peak. The XRPD pattern of an amorphous

material is also characterized by one or more amorphous halos.

Bragg’s law describes the diffraction of crystalline material with the equation:
2d sin theta = n lambda

, wherein d = perpendicular distance between pairs of adjacent planes in a crystal (d-

spacing), theta = Bragg angle, lambda = wavelength and n = integer.
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t he meani ng and scope of the various terns used to
descri be the invention herein. "Anorphous fornms" or

wO a0 piisus” denote a material that | acks | ongPCEHRB®08/055291

order and as such does not shqua Bragg diffraction
peak. The XRPD pattern of an anorphous material is

%}he% lﬁ'éﬂé"%r (e:ngves(re @gfﬁ?} t¥1e ?‘%Pec%d fb?,m rl%gﬁrﬁ)g?sg 1Rd uﬁeli??re constructlvely
math@t Bragg diffrdvtiom eeoéq amtqbwvedzm tbe K-tah étfﬁadlonm Hagtatid al\t angles of
WRRIeRE L HerthRE H&E’E}q g$e; rQIe%Eeé%Eﬁn?%feW%?Gf Ipff%l'sé a%cP(ﬁestructwe

adj acent planes in tal (dspaci ng1 theta = Bra
Hrigfeenqe giisapeela t!/%\/‘é]%‘ﬁgt‘\ﬁl%ﬁ oys materitlulpst not satisfy g« law and
Bb BaposlifframionDehidlatd diselled i@ enefdyelfigeidiepdterar e in
phase and interfere constructively so that Bragg

fraction,peaks are obse d
it pRESR RS Far bR Pab Sk B mnipumyin he X-ray
pred Brdaffg caomygpatern ef hreanerphiveasbstnee. olie BV HM afen amdrphous
ﬂertlsrlﬁg%ér\{@ad Raj TR %Fe{g?ﬂlofﬂ{%‘? cancel | ati on occurs.

S materia oes not satisfy Bragg's | aw and no

Bragg diffracti on peaks are observed in the X-ray

eiviNAT Hic@Rs ﬂ&ﬁtvh@ﬂlrht halhaaRGRNRHRh had Midth 8f #Peak atpﬁearing in an

g&ﬁg OXI matel%/ affj g@haped diffraction maxinumin e
bSHHRASHRHACBE on pattern of an amor phous

substance. The FWHM of an anor phous hal o i s bigger

t‘({}ihél )Y\P— FrHE %ﬁuoro{ﬂly@ h‘pyrt(’:%)tl1%1nve\zlI %{\yéma bn(}sx%ch ackéiJ I.’)J! ’SéM cl%oro pyrldln—

pea ear|
Ef)’l)azldeRPD{b?aﬂtl@non‘l -62-oko-@Hhpyridindi- yjbﬂphenyl -amide}” or “the

C((Iﬁﬁ(b:lﬁgz: (I)f{ fbﬁn_g % Q’ Hégﬁ% {_?fétff&{ Eﬁsemfrtﬁ clldn%(pu%élg’ ffgffogfnﬁ?ar(l?)o namely

Ry bT(%JzLDI@EO&@&v/@mgW Mip it tenliogti ok wblpro-gyridin-2-
ylolaﬁqlaqrmqgrmm% 4t @r owd-2H yhdlma,m)spﬁdm@l fsgidepase of

the corrpounds of formula nanel
4R)-I- 2, 2-Di fl uoroet hy yrrolidine-3 di car box
ylPW: Scisgd Jiefeim a3 AP GFEIBYY ?’%?Jrf% ntvi §Cangmgd@1ﬁ0&m{etw BES curves

{Naref feu&rd@d 4us(r%‘ X0t b Pyletd g ndiffepehtial- RAGHAYE] caicﬁ[ﬁéi@l} DSC820 or
used herein as an ac:{ﬁgg ym of Di fferf%ntl

@égﬁ%ﬁ W@th@FBWWFV Pysien syi{aRuity tests were per rmegl with Indium as

reference substance and calibrations were carried out using Indium, Benzoic acid,

Biphenyl and Zinc as reference substances.

For the measurements, approximately 2 - 6 mg of sample were placed in aluminum pans,
accurately weighed and hermetically closed with perforation lids. Prior to measurement,
the lids were automatically pierced resulting in approx. 1.5 mm pin holes. The samples
were then heated under a flow of nitrogen of about 100 ml/min using heating rates of

usually 10 K/min.

For the measurements of amorphous forms, approximately 2 - 6 mg of sample were
placed in aluminum pans, accurately weighed and hermetically closed. The samples were
then heated under a flow of nitrogen of about 100 ml/min using heating rates of 10

K/min.



10

15

20

25

30

were recorded using a Mettler-Tol edo(tn) differenti al
scanni ng cal ori neter DSC820 or DSC821 with a FRS05

W@ emwsass7seystem suitability tests were perfor nedr/®wP1o08/055291

I ndium as reference substance and calibrations were
carried out usi ng I ndium Benzoic acid, Biphenyl and
» S C

ilggso?(s %sg é}l%&%g%g 12%?1%%2?1 oefSDn)b{ Aic t\}lg psgr?t)iag "B Ssotherms were
edlleaied um pé}l‘és = (Sh7Eg Slthr&cy Measgfeaahnmﬁystmmsiﬁhomaﬂré palance system.
?hg ?ﬁggc‘é‘ﬁfdeso‘%ﬁ% o(r)rmhtep Ds L 1% meagp%eg dsterpesseI ?Séurglgg?e HFo% RH to 90%
Bplpat@%. °C1A5Nenghtp1hmngecﬂfe<<0 OO’Eheg/srarrMaeshmn as thErn_oh gakedch to the

eg?evre]:gofr la é[g/eo m1 %Y?qn[h %Bm%%ron%tm :elzoohmiahlon inte b §x hours, if the
weghua:raanm Waﬁ)flotalmll) p’l’im,kﬂ}ltii wemac,orraptredcﬁom thatratiyl rﬁoistu@e content of

n.al.un num aceyra I.

RGeSk SePAERRY P Tebi TR RS roBEG B i aen
hethtedoyndter a fl ow of nitrogen of about 100 ml/mn

using heating rates of 10 K/ mn."DVS" is used herein
o 80301 Ay DU RO R PR RS 25 Y e s o

Sﬁ&&lk)TS)(Z ﬂ'd])nﬁlwrcetkbr;h)l pyrodidsys $.drdicafbexybiorapidi &1(5-chloro-pyridin-2-

BT Pl 8 BB R e ST AR 3P FRHAR G0 B "0 002
ng/ mn vvas chosen as criterion to switch to the next
l(lgvel ve hu

e IBb r1sa | Oﬂle el as @ rselv%}/lﬂl(lé%ort}he fcr}isﬁllhnen?orlﬁtB of the free base of

IR, 41RF- l{ﬁnzwalﬂunmahylh)t pyrrd[hhmaalaﬂa:hmbmyhoramlcﬁé(ﬁ -tldoro-pyridin-2-
I hat

e|n| L,_gmi st,u ent. ,of ttg)e | es. I's,

Uham ik 2R e AR DA Fask T ve
y g

hum di ty was taken as the zero point. "FormA" is used
t r%g Ib% eg’s ngsk%:[ig]\fl/érgltnl o %h Ebrevgtlgrrlysft ﬁ‘ll | frer:]ee bfas%r oF '%‘319 4R)-1-(2,2-
DIRjoA&)thi) (p@rraliding 13y deetboyyljc- ;ayidr 6} [i( BHchler & p4ridineBybh @xnide] 4-

i aC|d3 chl or o- r|d|n v am de] 4-{
F[Ifitﬁfoﬁgro 2° {%%xpé’r'%‘-]i‘- ﬁ Blileﬁly %é ?phenyl ] -am de}.
"Form B" is used herein as abbreviations for the
“ SE géeldlh%?elrfl XM E’crg}clym of Ir];éaeﬁecp sapségtrgsfcopy. IR spectra were recorded as
film of a Nujol suspension of approximately 5 mg of sample and few Nujol between two
sodium chloride plates, with an FTIR spectrometer in transmittance. The Spectrometer is
a Nicolet™ 20SXB or equivalent (resolution 2 cm™', 32 or more coadded scans, MCT

detector).

“Raman” is used herein as an acronym of Raman spectroscopy. Raman spectra were
recorded with a FT-Raman spectrometer (Nicolet Magna IR 860) using the 180-degree
reflective configuration. The excitation Nd : YVO4 laser emit at 1064 nm, the beam-
splitter is in CaF2 and the detector in InGaAs. Approximately 500 scans are coadded at

. -1
resolution of 8 cm™.

“XRPD (is used herein as an acronym of X-Ray Powder Diffraction)” X-ray diffraction

patterns were recorded at ambient conditions in transmission geometry with a STOE

STADIP diffractometer (Cu K, radiation, primary monochromator, position sensitive
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(3R 4R)-1-(2,2-Di fluoroethyl)-pyrrolidine-3, 4-di car box
ylic acid 3-[(5-chloro-pyridin-2- yl)-amde] 4-{

WO 20081188750~ 4- ( 2- 0X0- 2H pyri di n-1 -yl ) - phenyl ] - aP€T@P2008/055291

"Free base” is used herein as the abbreviation of the
free base of (3R 4R)-I1-(2, 2-
i f roethyl) - pyer ol ibdine-3, 4- di car i G ac
%tf{tég caﬁg%lﬁ% _r%l E?é dit(?] _42_ gf%it% rﬁ‘b&%ﬁ)&%ﬁ&?}%% hfin el gotal measurement
{ifn2).fThecrmples (2reopep@eH pyd adalpeed-without flrehy Ipfocessin gielg. grinding

ol B L O%}(laedsu%?trﬁgéen as an acronym of Infra Red
Spectroscopy. Spectra were recorded as filmof a

Nuj ol suspensi on of approximtely 5 ng of sanple and
f@WANU§ wled hetaweamnt asporyodoiliTharmotirindmeylcatredysiswi wis r@nformed on

Q | . . ..
P B b b e dh AR a8 o B RS Sl o sivabiiy
fests 3thdoralibpateons oadtd edrrscianst adoTdidgttectheriptertidRastamtard speration
§§0%9 J}gr ein as an acronym of Raman spectroscopy. Raman

pec(%ra' were recorded with a FT-Raman spectroneter
(Nicolet Magna IR 860) using the 180-degree reflective
tonfthguhemagnaviMhgicexmiltsas, i approdd 5 YYOhgl abenmelei tvert placed in
R e A Rl ek (1B e AR R Plid. prior
teeswhatrementofth@lidnwere 4¢RPBti¢Ally piswdd mesulling @msapmox. 1.5 mm pin

g?]%? %@SQI{IR%% g)t@% RORE e dd g?l%'se/vod&;nré%%?&ef re&)out 50 ml/min using a

racti o erns were recor
bentigigtrateo$ 5 Kimir.ansni ssi on geonetry with a STOE STADI P
diffractoneter (Cu Ka radiation, primary
nmonochr omat or, position sensitivedetector, angul ar

“ﬂgg&en%" IR '%%aﬁi{k%h%aﬂ?BP{?BF&BIE%&SF%&%EQMHL Re gﬁgﬁljlaceutically
measur ement ‘tinme). e’ sanpl'es were prepared an
asapipbledngredipmfe that are pder frapdssgsubgtapecsgnotgpieadichly tesat and/or

BV MlesQE, Tt Rao DURBHANESd that @ SicHidIE T METiRE, HudBoAihited to,
". was perfornmed

{iron m aqf ThernD_Grawnetr.la: Anal ysi s) . . 9) :
ezt W?%Céa&t%megms@tgmt&thﬁ% %é@mﬁaﬂfét fisigtegrding Agents, carriers,
{iT&8350) ater of PEAGhdutiGYIs herrpabletgaddel i ty tests and
calibrations were carried out according to the

i'ﬁﬁa?ﬂlggelutial%g@\;eddrﬁg Es‘{ll%"teln%g(sP’ra%ﬁenggesubstance(s)" are used

interchangeably to denote a pharmaceutically active principle which is intended to treat

and/or prevent illnesses.

“Micronization” means the process whereby the particle size of a single drug substance, is

diminished by the aid of a suitable mill, e.g. an air-jet mill.

“Co-micronization” means that a mixture comprising at least one drug substance and at
least one excipient is micronized in a suitable mill to obtain a diminished particle size of

the drug substance.

Figure 1 shows a XRPD (X-Ray Powder Diffraction) pattern of form A of (3R,4R)-1-
(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-amide]
4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl | -amide}.
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For the thernogravinetric anal yses, approx. 5 -10 ng

of sanple were placed in alum num pans, accurately
wowioghssisand hernetically closed wi th perforat PONEP10d$055291

Prior to neasurenent, the lids_were automatically

pierced resulting in approx. 1.5 mmpin holes. The

anpl es, wer e tied under flow of nitroge
AR 300 Fro R U AR Ehe), e BN o R RER har-122
Difgirpéteyl)-pyambidihptiar tiaedokilaalatii aei¢Bphlbs-yridin-2-yl)-amide] 4-

Ch pient’, nmean. . inactivye ar mpceut. cally acceptabl e

R a2 N2 - SORBPRS N REG "subst ances, ot
intended to treat and/or prevent illnesses. It is to

e ungder st ood, t hat .y he exci pients, includi ut t
PR CT b P hariah MR S sosfet o M At R -1-.2-
biifhaeoahyl) phrrobidint $,4-dicsibok@dgr atidng- [@§rehloso-peadint By amide] 4-

illers, gtc. e of,.pha ceutically acceptable
LS bins el 5 ARSI 6995  subst anca( ) * and

"drug substance(s)" are used interchangeably to denote

. pha ceut ¥ acti rinciple which is jintende
PR TSRS el SR hisaBorsmipor by Sat PR ST 3R 4R)-1-
(Eamsfl idreethyDgssslidier Bb\idwxplad biidl B [&S-adfof pydidin-2-yl)-amide]

ingle dr sub nce,. is dimnished, by the aid of a
3 F%G‘QBP@“rﬁg?1°,X°%%P‘/ré‘ﬁnali‘Ylgj]PEenﬂf‘F’in}de?-
"Co-m croni zation" neans that a m xture conprising at

|. east_qne dr bst ance .and.at | east one excipi [
b 11900 o HoA { LRIt e Al Ba) SURY PP MU RERAR)-1-(22-
P ddr6étRyl$pfoRdink 36t-Bicki® oS RS LAIC 8- [ (FicBE & pdriSRONS]) Zimide]  4-
ﬁREP ( X- ;y Powder Di.ffr ctlon? pattern of form A of
tg ’Lm—_ﬁll -oxo0-2H-pyridin-1-yl)-phenyl|-amidej.

(2,2-Di fluoroethyl)-pyrrolidine-3, 4-dicarboxylic acid
3- [(5-chlorq-pyridin-2-yl)-amde]. 4-{
E@fﬂ@é%waa(@f%‘% cSlempl;W%‘iergwaon@ waHem obfarpeB mfddR.4R)-1-
B2 DiffhYyethal)- (et pRAt lid Q8iE0RY)5- SR8t p+BiRD-yl)-amid
FormA of 1@%?1%".% e ] AaRRRGRL QSAORYDS- SRGEPMLAL) -amide
hittd-flapioet %Oyoﬁﬁpmqharlnﬂ)@hamé]-élal#%xw ic acid
3-[(5-chl oro-pyridin-2-yl)-amde] A-

[2-fluoro-4-(2-oxo-2H pyridin-1-yl) -phenyl] -am de}.
Elggmés}so‘gﬂh Rt fraftednspertns AP Bpaeetr smcfplpy Msth o P 1eAR)-1-(2,2-

Bl R6ThA) PhrbBBng Rl lichdoLylic acid 3-[(5-chloro-pyridin-2-yl)-amide] 4-
{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}.

Figure 8 shows an Raman (Raman spectroscopy) spectrum of form B of (3R,4R)-1-(2,2-
Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-amide| 4-
{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}.

Figure 9 shows a DSC (Differential Scanning Calorimetry) curve of form B of (3R,4R)-1-
(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-amide]
4-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl | -amide}.

Figure 10 shows a TGA (ThermoGravimetric Analysis) curve of form B of (3R,4R)-1-
(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-amide]
4-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl | -amide}.
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Di fl uoroet hyl)-pyrrolidine-3, 4-di carboxylic acid
3-[(5-chloro-pyridin-2-yl)-amde] A-

W@ pa@8f1B8164 0- 4- (2- 0X0- 2H-pyri di n-1-yl) -phenyl | PEEEPIIOS/055291

Figure 4 shows a DSC (Differential Scanning

Calorinetry) curve of formA of (3R 4R)-1-
(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid
3-[(5-chl oro-pyridin-2-yl)-amde] 4-{

Egufd Lioshow4 -a (2RI @ X ZkdyBovi dibir llefrayctly)n) ]p}hmnly lof theam@phous form of

E 1?2.?:;1?%[%%06%51%3&1_2% uPeG% gvdécar oxy ic ac%l ¥3l= zhloro -pyridin-2-

%)) falrmdxf |olet [Ryfl Jor pyir (2edsiod i epyBiddr-dliytlapheohl Hdnsidaici d
3-[(5-chloro-pyridin-2-yl)-amde] A-

{[2-fluoro-4-(2-o0x0-2H pyridin-I-yl)-phenyl]-am de}.

Figatr €2 6hehows TR KRIPAREdXsprRarofwpsl e spdotfubt a€ thoamorphous form of

PRAEE %&? BB - icabamlis Agish s chlgrogpyridin-2-

B -ajfi8e |oh| [arfargpy -k @ dxo22 Wi pyridii-te] ) - phdnyl | -amide}.
[ 2-fluoro-4-(2-oxo0-2Hpyridin-l-yl) -phenyl] -am de}.

Figure 7 shows an IR (InfraRed spectroscopy) spectrum
Efgufeofmkﬁvx&fan(ﬁﬁntﬂlRIRdma(rﬂ slfectroscopy) spectrum of the amorphous form of

g_%%@?iﬁ?%%{ﬂ%é&{ g}y | I@‘fjrlw dl%ﬁ,n% ég:ilca,a&ﬂ 1%1 ?—ﬁ%chhloro—pyridin—Z—

{I) 2nfilielor- 024t {020 AX@-d~ myrpydlum I =y¥)- phen@neanwikl]a}.- ami de} .
Figure 8 shows an Raman (Raman spectroscopy) spectrum
of formB of (3R 4R)-1-(2, 2-

Bigtiteuos gesy h)DRY |'(Dﬁ'fdré3htﬂﬂf 'Szalﬁnﬂ (&[&%er')ccﬁ% @f the amorphous

5-chl
t3<{r[§1( Pf USRRI- 12 Doyl dwﬁmﬁdwﬁ 4-gisarhprylic. afifl gy (5-chloro-
grﬂdiﬁez ﬁ)—ihﬁ&@ 4af | @3@0@&4f¢2%)@)nlﬂi?ﬂgr18ﬁﬁﬂ@d)nﬂqenyl -amide}.

lorinetry) curve of formB of
(2, 2-Di fluoroethyl)-pyrrolidine-3,4-di carboxylic acid

§r§[1f65I53§H0WsCA'mA'(Théhr?d@ﬂa}m?éiilg ﬁhal%rrs) curve of the amorphous form of

- d
i e 6 2P R T G T OB U e DI Kty a1 g)loro-pyridin-2-

gfa\/rﬁdé]fél foﬂﬁogo—quZ(&@ AR ;-ldln 1-yl)-phenyl]-amide}.
2-Difl uoroethyl)-pyrroli d| ne- :}: 4-di carboxylic acid

3- [ (5-chloro-pyridin-2-yl)-amde] 4-{
E%ufé H@ﬂf?)vﬁ - ﬁv@;&ﬁgﬁhnﬁy\v dpdr I'Sol'pﬂ’l/dn)) 1&“3&)&{ bf A Ge3rphd & form of

shows a fraction

‘@l@rh (3e- Qlﬂéom?ﬁwb)h@)ggolfdg\pqﬁ éfdlcarboxyhc acid 3- [25 chloro-pyridin-2-
g@% o 1620 3 OBy o by O car box

e aC|d or o- pyrid

Figure 17 shows a XRPD (X-Ray Powder Diffraction) pattern of a crystalline form,
consisting of (3R,4R)-1-(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-
chloro-pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl|-amide}

and acetic acid.

Figure 18 shows an IR (InfraRed spectroscopy) spectrum of a crystalline form, consisting
of (3R,4R)-1-(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-
2-yl)-amide]| 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide} and acetic acid.

Figure 19 shows a DSC (Differential Scanning Calorimetry) curve of a crystalline form,
consisting of (3R,4R)-1-(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-
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yl') -am de] 4-{ [2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)
-phenyl] -amde}. Figure 12 shows an IR (InfraRed

WG p@sisgIscopy) spectrum of the anor phous for m PET/EP2008/055291

(3R 4R)-1-(2,2-Difluoroethyl)- Byrl‘0|ldl ne- 3, 4- di car box
yI|c acid 3-[(5-chl oro- pyr|d|n 2- yl) -amde] 4-{

| d| I
E%O e G ramtte AR R Lot Ry APl e
of acwecacrtdr phous form of
(3R 4R -1-(2,2-Di fluoroethyl)-pyrrolidine-3,4-di car box

E?s@all?rfé‘ s A ParhBBbAs R)an' de fhe%resﬂla invéfiofd&hn $e i)rep}ared for

o42x02H- ri -phenyl] -amd
?arepseﬂeépr?f@rger% Fls‘rcrlsgfghfﬁy ]
Cal ori rretry) curve of the anorphous form of
3R 4R) - | - fl.uoroet hyl) - pyrroI|d|ne 3, 4-di car box
&F??a@ﬁeﬁar%tlf”@ BressiBiSpyri din- 2-yl) -ami de] 4-{
[ 2-fluoro-4-(2-oxo-2Hpyridin-1-yl) -phenyl] -am de}.
Fi‘@ufﬁlohﬁ)f ghons ofi(RGR X- THB 2 1mifhu anoetiBll F pyarrdliih ¢ 3j4sdicarboxylic
urve of the anorphous form of
ﬁ% 4R)-1-(2,2-Difluoroethyl)-pyrrolidine-3, 4-di car box

ylrrs:crasndpﬁqdlﬁ& Pl asi@e] Py § 2-dhudr4- (¥ oo A - ﬁeﬂldﬂa {-yl)-phenyl]-
[2-fluoro-4-(2-o0x0-2H pyridin-|-yl)-pheny am de}.
HYitre 16 shows a DVS (Dynami ¢ Vapor Sor pti on)
i sot herm of the anorphous form of
3R 4R)-1-(2,2-Di fluoroethyl)-pyrrolidine-3, 4-di car box
évrne Acigy3bs (formpd o¥RANpPPRARCTIS 91 Jseedsd; éré]lthn{medlated phase

[rgngfcﬂﬂﬁtfbh%r(%oﬁ)éﬁogﬂﬁhws'o‘il's&edled vt )staﬂfiaﬁ'(m/in] org@iik 8¥ents such as

gure 17 shows a XRPD ( X Powder Diff ractl on)

p%‘fi]@‘elr egpnigrier Yshupnense feélrrh aGehyis| Biefyyl asetate, 1sopropyl acetate,
{BRnfBbflrake, gn@tlfl)l'lut@trrﬁﬁfd%‘fh}an@y hA@! 6tﬁé1@ee\?bnf‘uawycﬁﬁfé‘ax with n-

I|caC|d3-(- | or o- din-2-yl) -amde] 4-{
F@trmmor om@,ﬂwyésﬂbexz%pyr lsrhrrlerheyr) difrenyarylethgs deplibutylether,

@ LTSkl br Sth&Uo® ﬁ@%eﬁﬁ dRvAtkATERReA is obtained after
spectroscopy) spectrum of a crystalline form
doirg dhp gereembility may be influenced by the impurity profile of the compound and

(RRAAR: oF sdieng- Di 1 uoroet hyl ) - pyrrolidi ne- 3, 4- di car box
ylic acid 3-[(5-chloro-pyridin- 2-yl)-amde] 4-{

[2-fluoro-4-(2-o0x0-2H pyridin-|-yl)-phenyl]-am de} and
acetic acid. Figure 19 shows a DSC (Differenti al

ﬁ?ﬁ%@lfﬂtf(‘;ﬁ o@%rﬂf B E;F(3VR¥4R)C11'(2/,2—lﬂflué‘ro@ﬂbﬁ)tﬁ)lr%lﬂﬁné—Q,Elfﬁicarboxylic
acid 3-[(5-chloro-pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-

amide}

Form B may be formed upon spontaneous or seeded solution mediated phase
transformation or upon spontaneous or seeded crystallization in solvents such as
methanol, ethanol, 1-propanol, 2-propanol, acetonitrile or other solvents eventually
mixed with liquids such as n-heptane, methylcyclohexane, diethylether, di-
isopropylether, dibutylether, tertbutylmethylether or other low polarity solvents or water,
preferably methanol mixed with diisopropylether.

Preparation of a crystalline form consisting of (3R,4R)-1-(2,2-Difluoroethyl)-
pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide} and acetic acid



10

15

20

25

30

consi sting of
(3R 4R) -1 - (2, 2-Dif|uoroethyl)-pyrrolidi ne- 3, 4- di car box

wQ@ dos/1387541 3-[ (5-chl oro-pyridin-2-yl) -am de] BET/EP2008/055291

[ 2-fl uoro-4-(2-o0x0-2H pyri di n- L yl') -phenyl] -am de}
and acetic aci d. Crystal line ToIns and anor phous forns

n £ha faor
Efus cE}%t ér}]eer al'ﬁ‘l C%E‘é)g a(?uceﬁ %B cti)g e 0 fe%lsg eglésras egg)ég’lrgﬁ leand water.
Eenae b bl@rpe«garai byor- @y@dhmmaﬁ FyrepAr Btoir amooptarsforin of (3R,4R)-

13(5 Q%Muar(%%'ty? Bfrﬁ?lycﬁrrleog b hc}'i((:]a?rl')g)érﬁlr ol Iagldne ﬁz [(@ c%'lorg pRr%)&m 2-yl)-

M€ aci oro r
4m{c[e24H adhmf@H((z caoerIﬂfﬂ’gfpylm thyb- pheyllyl) anxhde‘}ym}d a@ni celd with or
B s h e B B R B P r RSP AT Rle R .

spont aneous or seeded crystallization in organl c
Bodpastion of mlmermasrpébma‘nah of Edetn1 2, R-IDiﬂuQr-Obt]tyb)HpJ)rreqlidine—?) 4-

thyl aceta IS ace

tep o h M PO a RO 2 oI AOR PuREST Sye plgrridin-
ewdrphealyl|yanmidkled W t h nhept ane, net hyI cycl ohexane,
di et hyl et her, di-isopropyl ether, dibutylether,
tertbutyl methyl ether or other |ow polarity solvents or

E@d}ﬁ)ﬁat_idgpdim boluBow bt %mgiﬂ) -af(e QFDdlﬁl}birdt@lyl)'rbﬁrolidine—3,4—dicarboxylic

acces it e.in [ ity. ..

B0 T BT R G L e G E B S kAgiin-1-¥)-phenyl -

Elhﬁié@ﬁl;'ﬂo:r@ml@scﬂ@ernﬁ@ ichifas dldllls)romethanle, gthyl acef:tate gr othetr)s leading to
-1 - uoro pyrrolidine 4- di car box

PP HRus P18 5 SIS oS BT ne 3o y1) - arm de]

4-{[ 2-fl uoro-4-(2-oxo-2H pyri di n- I-yI) phenyl] am de}
seeded

e formed upon ont.aneou
5B ST L a e ST Ot B, RS gBttion can be used as

ﬁfédﬁhﬁ@ﬁ@ U&g.0h tﬁee&ﬁd of pmhaicbmtzcat p@ﬁaﬂaﬁoﬁ@fo\t enteSals Pelinteral or

anol , et h anol
mlﬁtfémsfl ﬁYe?a sﬂ{"éteé% ﬁiﬁfé?‘%ﬁenli’%{%@l% ¢ in the form

bf ﬂbleﬂs$ c&@&ﬂaﬁ&tsﬂdﬁgé&saﬁkﬁd aHBtsm s ely6hOLPYABSE solutions, emulsions or
di et hyl ether, dii sopLori%/l et?

suspensions, rectally, e.g. in' the Torm of suppositories, parenterally, e.g. in the form of
injection solutions or suspensions or infusion solutions, or topically, e.g. in the form of

ointments, creams or oils. Oral administration is preferred.

The production of the pharmaceutical preparations can be effected in a manner which
will be familiar to any person skilled in the art by bringing the described crystalline forms
or the amorphous of the compounds of formula (I), optionally in combination with
other therapeutically valuable substances, into a galenical administration form together
with suitable, non-toxic, inert, therapeutically compatible solid or liquid carrier materials

and, if desired, usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic carrier
materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic acid
or its salts can be used as carrier materials for tablets, coated tablets, dragées and hard
gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for example,
vegetable oils, waxes, fats and semi-solid and liquid polyols (depending on the nature of

the active ingredient no carriers might, however, be required in the case of soft gelatine
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di butyl ether, tertbutyl nethylether or other |ow
polarity solvents or water, preferably nethanol m xed

wowaok/1887560pr opyl et her. Preparati on of a crystBCT/ER®08/055291

formconsisting of (3R 4R)-1-( I2 Di fl uoroet hyl) -
pyrrolidine-3, 4-di carboxylic a

g%ﬁs&l%_)'_ gln%bg Qélr 1|e1d F?\te% | éor ?@ 9§(Jdu tléIL 3t %&LIHS&?S hid %rrups are, for

amm@Thlwatem }pS)i}@ﬂsI |sn<aro£eonmemasugae ;Smctailnle edrrizy rdatgedl; Iftﬂmln]ectlon
soqw%(?rllsvager:],t 9§an§p19 weﬁ% a3 ol %[ycerﬂi %ﬂa Vega 3% BR. suitable

rysta Tiza
methwlafscfomqupoélﬁR;leﬁ Rye, for example, natural or hardened oils, waxes, fats

anci OEI'%I h(tu(ui Oet l ol;‘;J yglﬂ%; dla;grelersmg'tgglfc (r)rbt%p}{:af Preparations are
nge‘ridlﬂg rsen#sy(nihemcomﬁ Islymhem(dglylc-ehdyd hyq]xbgfr)altdd- ahi hiqa}ld aasgles, liquid
@egrg 1ns, acl(flulléj EWIy []coﬁr V\él tr?lo (*l\ée?lré\? %O)}c%ls%o' Vel?ul d?erl %rﬁsves.
the annrphousforn1of

USR] 4R)bilize(s2 pResBivhtiveey wetting | dndpgmulsifyiol ngerds, 4onsistency-improving

gé %Fs;bﬁ%%bl% gmﬁtcovg‘ngo %&% Iglll% 01p y‘)’a{lj%%])t%eylogmﬁg Ci)er ssure, buffer

swdsiaeds, Evhqbdrza]ts; @nloodnta a$1d| ntaslcmg afgents and antioxidants come into

=D £ 1o I
e B AR L o

3 [ (5- chloro pyrldln 2-yl)-am de] 4-{
[Re dbsage @f 4h¢ desoribe bkyptyﬁindifmms gt Yhepireogphpus afrititedornpounds of

Pd'rg}%ﬁ% g}—aﬂl %ﬂer Sﬁ} ?lﬁngl J%Béﬁdlﬁgﬁﬁ HANgs ag t‘&p[)e controlled the age

t o anmorphous so
dkhydashal&Dahmmﬂh%ﬁwqysnaundnhehunhﬁﬁpdammmhhmn,muiwﬂlof

AMREL gg ﬁ’?‘te(l,‘l 9 119(§1V1dﬁ§l r@@tﬁ ?&P&mé f}lve?agltl hgﬁlcﬁﬁp g E?reaqiult patients

as S, e.g. Intheformo ar nacelu

prc@;ﬂar(htsagrnef faboutetter 8000 pey @apee'raﬁly aduout dptcr: éDO mg, comes into

gonn}der Sq rnat bg endin he%{% erlp)? oﬁgﬂ G a]b agg the ef‘iese eiarﬂglmelacokmetlc

formo

paiﬁlcethae, cnj'stalj;mesfprlhalod aamat pBofit f(g“eisatbfl t]ne mmlmlm‘@,ntmp could be
1903 wi®MulSi- Qs uspensi o Qe i n

e R wr s SR Pl R R e VDo gbosef o

form of |nJect|on sol utions or suspen3|ons or |nfusion

$bé phhaonseutqal trogiacaidny, coaveniently tdrgaihoabmupfl-500 mg, preferably 1-

?d)d‘l%‘l gftt ecC Elﬁﬂ”l% fg{l o§ th rﬁ#ré)ﬁgﬁgaﬂ)lrﬁlts ?ttl{eogﬁrjlﬁ‘ound of formula

pre on' of Fmaceut | c
ﬁbeparatlons can be effected in a manner which

To prepare the pharmaceutical preparations, containing the crystalline form(s) or the
amorphous forms of the compound of formula (I), these materials are often micronized.
Micronization is a commonly used and well known process in the pharmaceutical
industry to reduce the particle size of drug substances. The reason for micronization is
usually to increase the bioavailability of the drug substance or to improve its overall
technical processability. Micronization of crystalline form B of (3R,4R)-1-(2,2-Difluoro-
ethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-amide| 4-{[2-fluoro-
4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide} is however not feasible, due to an increased
electrostatic charging of the drug substance during milling which gives rise to increased
stickiness of the particles of the drug substance to each other and to the inner walls of the

mill, thereby plugging the mill. This problem may be overcome by the addition of a
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will be famliar to any person skilled in the art by
bringi ng the described crystalline fornms or the

waewspbgyss of the conpounds of formula (1), opPCDRRINS055291

in conbination with other therapeutically val uable
subst ances, into a galenical adm ni stration form
%ﬁefntgcglﬁ G Cea plent a Isyk 8%§goﬁl easﬂy fmcrom&ed to the drug substance
ﬁd@@muamgddndnxmwe@Eb%p@dnausuamnphaﬂn&d@uhmmaﬂﬂhepaﬂmbsme
Blihd ?ﬁ%s%bséﬁ&et afy); 1%@&5 is%'lsorf@[te%ﬂ% 5 b Enfdni2oR>. A well
|norga c carrjer terla s, but al'so organic. carrier

kaever pad for compisronizsitiop guighleexcipignt dslactogeor ey isawgifpblsyon the

Hﬁﬂté( al Va\fﬁﬁls nflefoankd féralse iBU$ M@?Edv}?raﬁ@ﬂth@rb lé){c%plérﬁ aﬁealtrto‘ivn to be
n used .as carri r na e al S (0] a et.s oa
S BTor G i Ba el Mgl et et sisBlr Eatoefii i ose,

nannndrxﬂnmbmﬁabﬂn&br soft gel ati ne capsul es are, for
exanpl e, vegetable oils, waxes, fats and sem -solid
and |iquid polyols (dependikgmplest he nature of the
active ingredient no carriers mght, however, be

ﬁs‘ﬁg rﬂl o%éc%aﬂbg?scsglglt@ é(? Illu?t%t% tlgee]%lﬁgeehglr%g/%&i(t“ ﬁsr)mrtf: detail. They are,
bowvener,oms irdentledyto lipst isy ppd wrangxaampee, wat er, pol yol s,
sucrose, invert sugar. Suitable carrier materials for
i njection solutions are, for exanple, water, alcohols,
pol yol s, glycerol and vegetable oils. Suitable carrier
materials for suppositories are, for exanple, natura
or hardened oils, waxes, fats and sem -liquid or
liquid polyols. Suitable carrier naterials for topica
preparations are glycerides, sem -synthetic and
synthetic glycerides, hydrogenated oils, |iquid waxes,
liquid paraffins, liquid fatty al cohols, sterols,

pol yet hyl ene gl ycols and cel |l ul ose derivatives. Usua
stabilizers, preservatives, wetting and enul sifying
agents, consistency- inp roving agents,
flavour-inproving agents, salts for varying the
osnotic pressure, buffer substances, solubilizers,

col orants and maski ng agents and anti oxi dants cone
into consideration as pharnmaceutical adjuvants. The
dosage of the described crystalline fornms or the

anor phous of the conpounds of formula (lI) can vary
within wide Iimts depending on the di sease to be
controlled, the age and the individual condition of
the patient and the node of admnistration, and wll,
of
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course, be fitted to the individual requirenents in
each particular case. For adult patients a daily

waelomagss7ef about 1 to 1000 ng, especially aboupCWEPW08/055291

300 ng, cones into consideratlg? Dependi ng on
severity of the disease and the precise
Bglg&aqoklnetlc profile the crystalline forns or
ano pnuus forms of the present invention could be
adm ni stered with one or several daily dosage units,

e g |n 1 to 3 dosage units. The pharnaceutica
CPAEIQN O] ¢ a2 dpiflugroedml apyirelishing3.4-digmbexylic acid 3-[(5-

gﬂsf&bﬂmlﬁ ZlVl)—llQQdéTglr QfﬂdoP&élf(Qy&JoaiﬂllﬁﬁdfrP[Jﬁ)sﬁhe‘ﬁﬁd ]-amide}

t he anor phous forns of the conpound of forrmula (I). To

prepare the pharnmaceutical preparations, containing

she 1c3wst aldloddditfoar m(s) or the anorphous forms of the

conpound of fornmula (I t hese naterialgnare of ten

m croni zed. M croni za d e%yl%mgrgmmnl Nnysed and wel |

known process |n\the rmaceutigcal indugtry to reduce

the particle sizeSef rug3§MQSﬁahce&3 qymeason for

m croni zation is usually to™¢rease theo

bi oavai l ability of the drug substance or to inprove

PGy ofv&l-Bérzyt- Eeﬂnimilaibﬂ/lsib'imctbslsabiriei (4954 Mhimpbniverat dissolvefl in 5.6 1

4R). 4] - - I r )

%}%I\rﬁfag%b C?S gﬁﬂhﬁo o)%;cﬁj?o?)s gézrln{ﬁde%y(@é HS%Q n%%E)fMZ% equiv.) were

3dded®vehl 5(1;111(117 kgeping the nypeyatarm b:&es}reem 20 13°Q.1 Afterd-5min, a mixture of

%({ | cﬁg[hzll_%u%%/a atg (? 5 u}(l)) ZICb’%(:“ln’l4 15 i mlstrl?ﬂl\é\)l?(\)/a%gztic acid (0.03

hot feasible, ‘due n'T Ncrease rost ati ¢

ediay.giwag addiecl treer dﬁnngl sUbs ramten mmiumgwm binrevovdniight keeping the

%ﬁ‘\lé)eezatlrﬂesbe 49 etna%bg ge(? ?(2 121 Srt ce%%( Iﬁ(‘? Ct}(tlf' 9 ?r I’ hﬁlﬁél were added,

ﬁﬂllolwsdd)‘y 1.5 hmipltdne. t Hler e&Weoplls lpgl;lgsen@'ast Isrtpamtd:d and' twashed with 3.4 1

Re&ﬁ r}eﬁg}geﬁ epqgrreo e%gsovrvrgﬁ v s%laeseﬂuentlal}}{] w1t(}>1f 5 I%Iél Iélgl‘i fl? | MTBE

weer @ided ed tha emiheed nqugosslphisanc @2 ml fob Bﬁ%aN a;(Dtha\bére added (pH

?}fé&n art’ ‘ugSToélséfmngOf enSﬁg‘%‘%ig’lhéifL?v atxsgfﬁ%am#ﬁn% "o F’%Eaééeg with 4.51

MéTBaH s@he NIEBE grthat@ ware'veshed sequantzalyi witli .2.2A1 watdr, combined and
n or,_co- n1cr njzation i.tabl e .excipient .is

OO R PR TUSHT At 20 i HeSTaticat T LFbeleRs N-benyl-

pyreslotinezéd- d1oerrb6xyhBlat1da:hsthylsasteer Hl reqtinel; tlexaide eptoaddect can be

g oin to be suitable for co-mcronization, for exanple
ﬁa $ and sugar al cohols |ike trehal ose,

Step 2-3: De-benzylation / Boc Protection

H
N

Pd/C H2 (rac'.)éj BocZO
EtOH EtO % OFf OR
.éjp-—OEt RT 15h % r

¢}
(rac. )

1.295 kg (rac)-trans-1-Benzyl-pyrrolidine-3,4-dicarboxylic acid diethyl ester were
hydrogenated at room temperature, in 6.5 1 EtOH with 100 g, 10% Pd/C catalyst. After
completion of the reaction, the catalyst was filtered and a solution of 935 g, di-#-butyl-
dicarbonate (1.01 equiv) in 480 ml EtOH was added. After completion of the reaction (in
process control by GC), the reaction mixture was evaporated, dissolved in 9.7 1l THF. 8

ml water were added, followed by 5.3 g, DMAP (0.01 equiv.). The reaction mixture was
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mannitol, xylitol and sorbitol. Exanples The follow ng
Exanpl es serve to illustrate the present invention in

woreeos/188354i | . They are, however, not intended PCI/EP2008/055291

its scope in any manner.Exanpl e, 1 Preparation of
(3R 4R)-1-(2,2-Di fluoroethyl)-pyrrolidine-3, 4-di car box

%tlbrl_re?q 38 Inqln aE %gomctlgé& 9at15)r¥ d;{n%ll oéfgférgtﬁenylcﬁ'grne%s { dfh}e residue was

@S&ﬂ)veﬂ 1n[635l-2 M Omﬂhled Wcth 19905 %faqueous citric acid solution, 3.3 1 10%

Z ri et hyl si.yl net hy | re .

o SRR Yt TR PR 21 VB SR ARy P p P L ucnialy
atheods! fTBEl defhedeoibB80 omgohic ph@6s egue vdrjedvere Na,SO, and
a(%ldcg tr%\éﬁ {%% SWesrg g%& e(E”t(g1 glvctz E?a% EQEE grgtgf) rrghc)b r}u\{\s@ﬁ%oc -pyrrolidine-
ﬁElFChCeabmybciaé@wtlwl)esteQ 25 1 THF and 11.2 ni
trifluoroacetic acid (0.03 equiv.) was added over

Ne T m xture was stirred overni ght
é%gh Enzy»lﬁmggﬁ%m?ggur bet ween 20-30 0C (i n process

control by GC). Sﬁé I'N HCI wer e adde@ ovved by
2.3 1 hept ane(rac_)'l' queous ph! 1\9\%5 se ar,\a and
washed with 3.4 lopt ane. Thé) e tan(5 as s wer e
washed sequenfPafl ymPEh 3.5 1 IN HCI Eto BE were
added to the contfl féd aqueous phases. of 32%

NaOH aq were added (pH 13) under vi gorous stirring.

in BRHSNPBRS By rVaRIIRE P A BERBL:FNE adi8 dRXityl @6 Wo thhmol, 95a%
ﬁé(%gyMTBE The %/H'BE 1hases wer, e)@r\[/\l/aghled se}guenlte® b7

fvege omylsified apnd %61%11%1@ dUEH 18 éﬁd@hb%%@&@&%@hié%d sodium
Eﬁoﬁ)ﬁal@@dffér grye.ol. 39e dnsulgbn Gsﬁééd&)oled to 0-1 °C. 2.30 ml Novozyme

rac)-frHs-N-benzyl pyrrolidine- - di car boxgl ic acid

ipetass [10Us Lrpe EXquréqédqde@d fbﬁeplé rliﬁﬁbc‘é‘fﬁqné& dicky thgrputomated

Q@dlﬁbﬁt(bﬁl-s%ﬂ) ogtle(ﬂ\/lzNgOH%'lut;o@%telerachm the targeted enantiomeric
(rac)-rans-1I-Benzy I‘h%a%rrolldlne 4-di car lic acid

grcstsh iy Pisatter 9Wer @ Mdreseirntivg QtSS egbith Né addedr §C in process
téhihol P BB oRo OB ale WERYARRAC Rt &]uésts pWst S¥as separated and

extracted twice with 500 ml dichloromethane. The combined organic phases were
evaporated during which a white precipitate was formed. The residue was re-dissolved in
250 ml ethyl acetate and the white precipitate was filtered off. The filtrate was washed
with 75 ml saturated aqueous sodium bicarbonate solution. The organic phase was dried
over sodium sulfate, evaporated and dried under high vacuum overnight to give 13.47 g,
(3R,4R)-trans-N-Boc-pyrrolidine-3,4-dicarboxylic acid diethyl ester as a light yellow oil
(96% GC).

The product can alternatively be extracted with heptane or MTBE, preferably heptane.

NaCl can also be added to the aqueous phase to facilitate the phase separations.

Step 5: Selective Monohydrolysis

-éJfOEt

OTO\|<

rOEt
@)

Llpase OF

.H,0
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conpl etion of the reaction, the catalyst was filtered
and a solution of 935 g, di-f-butyldicarbonate (1.01

weouwsu)s7sn 480 ml Et OH was added. After conpl epCDEPWNS/055291

the reaction (in process contrPg by GC), the reaction
m xture was evaporated, dissolved in 9.7 1THF. 8 ni

r e Y- -
45, B, IR MRS oo PO ey v i
o2} t ehper@icone K&hd roidtenid +ght osk toofodmwmeﬁssulsiashe 5.9 g of Amano

i In_6. 1.2
E&)%saeg(ljﬁ 81\3251‘6‘? 1?1502% fa/vggt r we euat%d CMT ’F%E’ %M%ai S(ggtaattgteb bl}/ ad%htlon of IM
NaB€. qAﬁeISCdrtlplen aﬁd1e3re8ct11me(t8e4r kg, Thé I\btﬁﬁarﬂélh ehamestime, GC in
wer e equent i al | 6. onhi ned
ot BR DR 18 o e it bbby eyl | IEFRE TR BB oy
tvas shpym&sisarmlt dig@rd>@. t46 lgthybac’htaZB@efegaddéd amahde pH was adjusted to 4
é ?%mF)rrl :S i Sngt%élg%Zéa%lgln al eﬂrg X{_veilsg’SeA' I% Ikélg@é ﬁﬁeoaucslp ase was re-
éxtaxc)edf with 510N Bt pg/atzttel | Then eerﬁbmedilcﬁgsrrbopjnhses V&Te dvaporated to

i et hyI est er

THBED vo oBhE LA Teke g i s Skt BB B Sugdifffoontic acid
thohbktheldistem phosphat e buffer pH 7.0. The enul si on was
cooled to 0-1 0OC. 2.30 mM Novozyne Lipolase |100L Type

EX vvere added and t he pH kept constant at 7.0 by the

Zhe IR 4-dicatb ) amdngiethyh ester can be

é%t@ﬂuéc?ﬁ%ét‘&ge?ﬂﬁte} ar get ed enanti omeric excess,
(TypicalTy >99% ca 45h reaction tine, 0.55 equiv.

3"@ @ﬂ@ﬁﬂ4R@ahﬁNﬂ§d&1§ﬁ§olﬁ@fm~5 @lcplcargégfhmaad monoethyl ester were
di chl or onet hane were ous phase was

disgpayesl I8P - AhdcdRG: adp dhistsplugienyp tZﬂu i ol %jaqueous acetic acid solution

deeh]Regretoan %mi@@tu@@ R e 980ti6n RRGSESI e e crystallization
evaporated during which a white precipitate was

starterb@fterThe miss| difter vias additigna s e 38 eteri wese iglded and the

QFSEEI?SH(?I] wdt-Ra MRk ?od?ﬁ @&hﬁérﬁ@ﬁr@ YaSsshdds®nethsAifered. The filter
The filtrate was washed sat urat ed aqueous
sakdi A visiskest inaratienswith twass, inTetal §rlgadi wasshigd do wamstant weight to
g'l Wk 8%99 rof%@ﬁ'ﬂ?mtﬁl% fl\ﬁhgc— gﬂélﬁ’cﬂﬁégelddlmo%mceﬁldj%%)ethyl ester
vacuum overni ght to gi ra
smmoeszasswamhwmevdgr 4-di carboxylic acid diet hyI
ester as a light yellow oil (96% GC).

Step 6: First Amide Coupling

0g_O
OYO\|< _IBCF__ N-Me-Morpholine OYO\|< T \|<
N

0°C to RT + acid added N
f e éj
HO %Ot O_<O JORt
0 O Y o O

"H,0

135 g, trans-N-Boc-pyrrolidine-3,4-dicarboxylic acid monoethyl ester monohydrate were
suspended in 700 ml toluene and concentrated to 150-200 ml (60 °C jacket temperature
under ca 100 mbar; azeotropic removal of water, residual water content checked by Karl
Fischer analysis). 400 ml THF were added followed by 55 ml N-methylmorpholine (1.11
equiv). The resulting solution was added over 30 min. to a cold (0-5 °C) solution of 60
ml (1.04 equiv.) isobutyl chloroformiate in 900 ml THF. The addition funnel was washed
with 50 ml THFE. The white suspension was stirred 15 min. at 0-5 °C. 90 g of the
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The product can alternatively be extracted with
hept ane or MIBE, preferably heptane. NaC can al so be

wa@odasd3g’e4 t he aqueous phase to facilitate the POEER2008/055291

separations. Step 5: Selective é\/bnohydr ol ysis
LLi i ppaassee OFF2.95 kg, (3- Rh "R)-fra

- - h
Bl PR LR 2o RO S B gy e
3 gdﬂumosAfttrocdmplnuam ofrthé seawnon SHPLG of pArmssocdritpds ehe reaction
- di I d Th H
glxtg{regv%%syc\égg &:t? IR%n%gg)kaag(N%%aatd%gg follo ed% 5%21}11%?%%1@. The
n@aotis pimsé &adsdpgratddl\dnl&ee@-ﬂact&imthéaﬁ Irmlcmlutmemé]: he@@Egamc phases were
q’f Ss%wﬁe%%% th gd?)em[ tll\gnan\aaSSOO hPROS ?Céuge\é %ﬁd@s solution.

heorgani ¢ T'ayer was separa
?Hhs oggatiedpha4& dethypmbacet &ihed \wmeNang?achn&ind)nthﬁrqmédl Vmsa 500 ml

RS 0 A SR B O B Rbion
woriskand Qollined tvith caclet aﬂ&ene'l'(hﬁ)bummibl regovat ghﬂftked bh d8&s The crude

vere ey porated.to dr . :
?%pdﬂ 4 tl(f a%th'ﬁ_nég XepSraﬁ qt f) d%r?eg éo2()4/3 0 g/ Is 1r(1: toluene which
aai dseruliveetyhiyiltheséestep;doeresponds to 97% yield).

O R*R -frans- N-Boc-pyrrolidine-S*-di carboxylic acid

§P§92§ (yndlf %E%gaf;bef::;yst allized in acetone / water

5- N- Boc- pyrrol i din -di carboxylic acid %nﬁgt hy
ester were dissol v i'n 3.Qarbhogrgied one. To
solution, 3.2 1 Hof 1% adiﬁ%is_a.cetl c a+C| om ution

wer e added at a‘n?)eérature The t Non
was seeded, @ cryscf al li zation stcar after
After an ayditTonal 30 mn., 30 1 wer e ad and

t he suspe{%n was stirred 22h at §o mterrperature
The suspen n was filtered. The f er cake was
in portions with water, in total 7 1 and was

a§7 ggf 3 ¢P% aHat efrthe m%tef 696@ pigxiozs sigp) %ut&gn in toluene (431 mmol,
( gqﬁ&AM@G clﬁefrge’s& 1H‘t§@ﬁea9%¥ rf@llldv@édrlﬁ/ 6%04nldl‘fqﬁr @@g%' &H}or%ci d

m)noe ‘ nmonoh y rate as white owder . St e
OO, e télgﬁpllvr] grere added. 1.2 L of IM LiHMDS solution in T F was added

over 30 min. keeping the temperature between 20-25 °C. After completion of the
reaction (HPLC in process control), a solution consisting of 300 ml 37% HCl,qin 1.21
water was added (pH 1-2). 21 dichloromethane were added and the organic phase was
separated and washed with 11 water. The aqueous phases were extracted sequentially
with 11 dichloromethane. The combined dichloromethane phases were concentrated to a
volume of 2.5-3.51. A solvent exchange to ethanol was performed at constant volume (60
°C jacket temperature, 400 to 100 mbar, 51 Ethanol in total) during which crystallization
starts. The suspension was cooled to RT, stirred overnight at RT and 2h at 0-5 °C. The
suspension was filtered and the filter cake was washed 4 times with 250 ml cold (-20 °C)
EtOH. The crystals were dried at 45 °C to constant weight to give 180 g of the expected
Boc-pyrrolidine bis-amide as a white powder (75% vyield).

Example 2
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135 g, ra s-N-Boc-pyrrolidine-S*-dicarboxylic acid
nonoet hyl ester nonohydrate were suspended in 700 m

wo odoaassssand concentrated to 150-200 m (60 OCP¢HERMINS/055291

tenperature under ca 100 nbar; ?zeotropi c renoval of
wat er, reS| dual wat er content’ thecked by Karl Fischer
Eﬁneaglaﬁ 100 of crvs allweform A,Wefrtﬁe g(grgg(gun.cf) ofI V\Bdlal?y) 55 m
IyT norpnortrne (L. I . e | esur (1 ng
sol uti on was added over 30 mn to a cold (0-5 00
solution of 60 m (1.04 equiv.) isobutyl
chloroformate in 900 Ml THF. The addition funnel was
2&3 he Pfnd t h-Gaotet pyridim-27herhgned) -4 u s fhiesedn 2vfae-2H-pyridin-1-yl)-

f I 0] [
ﬁéﬂﬂga%ﬂ@lm&olﬁflncpl gaﬁaﬁﬁylg:ﬂ%&% gfrerttlﬂoﬁﬁ;laérél% "(@Sb Mfol, 1 equiv.)
wera@chded] atoRLle B PRESUIR iRt Rodtiens tp @fsml;tlonAptl@sftmg of 160 ml water and
@ 1870 AR (Ed‘g%&@?%fféf‘ C&Mgb@}oh %f%@peaééorp&qta"o%)n., HPLC in

e réaction mxture was cool | uene .
mmcessm@@l)f e oreldingysoBg®NNvay Micml oveTHél Eﬂq@ué@@&o °C) solution

P Eﬁné@? 1#%%&5&%1@4}901@% Y?@ﬁ @@:N"‘) tﬁog‘ﬁ{)wﬂer, tSEb lljlﬂ%lyl acetate

nic hases were washed uentl
mld B, 2. Mdihreabyliififlaws ddwasiys)- osﬁoﬁ)lllunftlcwﬂs whisleed with 15

ﬂﬁ%@érc ﬂ@g:%ﬁg)\i\ﬁfo% &fotﬁp 'r@a%ggn gEJ 50 1\f eﬁﬂﬂ@z (a?r%c&QQOntrol) the

concentrate ca 500 et tenperature)
TRaetions phxitemehs eeded ondl.e d higyaquemstnhepi wadsepatatddagndorg-extracted

S ST ELAT I G ek SIS SR, 2 v

saﬁ@mteelaﬁ@@lwhiémed Tth cg@blrgd(edod/@wama pbisgs wers dried over NazSO4 and
n Y,
f:lgérllrég Sgl’gn X t o %rucsa lw%% l;/v%%‘eld w#ln 2%(;] fhl %%é%ﬁ@ The filtrate was
Gouphirgigd 387 lgndfa s vso%whmggftoteﬁeanahwdep@réqre‘red((se@stant volume,
| ut n
B 8005, L6051 4 Rl BLUTONE T b sl o nd
Teed 8dthgforss- Amp@mowlzmh dhe noypipHizdiiore saited. Ater sxlr)lngmvermght at
L I Ty o
BOET CpPriiare o s TR B Pl e RS ASR B S 20 °C. e
Afspensiqgow f8tdraharak washed meatiponwithil ©tild 0p ndcelly -20 °C) ethanol.

%RQ%\E@ %9 wg‘fz %1916%{% %g %Qﬁwaﬂtn@g?b ﬁl%?aggdhﬁ; g{ %@ttﬂ %ﬂ!g 40 gof a

white paddad 78hdidde or gani c phase was separated and
washed with 1 1water. The aqueous phases were

R&fh AGLEE prEgHERSA al 1Y

Form A seeding crystals can be prepared by spontaneous crystallization at approx. 0 °C of

solutions prepared by dissolving approx. 0.5 g of (3R,4R)-1-(2,2-Difluoroethyl)
pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide} in organic solvents as tetrahydrofurane (approx.
1.8 g) or 2-butanone (approx. 2.7 g) or ethyl acetate (approx. 3.9 g) with subsequent
filtration and drying.

Characterization of form A

Form A can be characterized:
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with 1 1di chl oronmet hane. The conbi ned di chl or onet hane
phases were concentrated to a volune of 2.5-3.5 1. A

w@odosasg7sexchange to et hanol was performed at POTEPZNS/055291

vol une (60 OC j acket tenperatyL , 400 to 100 nbar, 5
1Et hanol in total) during which crystalli zati on

r The sus on.was cool ed o RT,

3%%1@ R RS Ol ToRtcl PoE T Cre G ﬁe 4i¥Gh rgiation having

f' |c‘h§fa%@r1§‘t'ﬂ:d &g e%ﬁrkﬁs@d i 8&BeBThVRASH &P pAxirhATEIS; Mt@?a 9.9, 10.8,
250 col z EtOH The crystals wefe dii ed

45 lée t16:6c &het Bt Z\kéh ght> £5° @nc}@@s@h@ tgm tw@r@&@éaei‘/edneans in
BoGhRY-b ki %ﬂelelsy i8 2R WhE& oSty 3n YU thEasRRMISHs &f1R&:egrees 2Theta of
yi eI d). Exanple 2Preparation of crystalline form E of

the RarpeisRedin degierid Ehetd)) 53.2 g of

thn%@edos\p@&t%ﬁh%vmg @1@&9%&9&4 & ﬁ;pk&lﬁqhw 923 G606,

1- clépgdﬁﬂ’llé@clﬁag’tléﬁ) 16&? y1|37Z,>slt3élf 1@@£ 1?7f‘m+éﬂ7 1119 1061, 1034,
equioYs )o1wesed, sskdeds ahd 6epamte TH@Eé’i‘ﬁlUfaﬁprdxﬁnﬁ’t@l&t’ hRASs fGhis

a sol ution consisting of 160 wat er and 160'm 37%

HCI cogexy gt digee iy an ungeriaggity @b&hﬁﬂ%ﬂtaﬁmmﬁﬂt&qﬁ éhe waenghers of £ 3
(capd0 mn., HPLC in process control), the resulting
solution was added over Ih to a hot (50 0C) solution

coryiaskdmgp srctign hgvigg dharmbendsrtvppeengtoly: 387G, 1668, 1625,

32015% Wag i35 3387, rﬂslftﬂ)ﬁ 1@?@1@&? 1958 923 @m 689 and.268 cm™!
-dlfluoroethyl trifla (1.1 equiv.). The addition

f uriFhe] terma Sanpae BN tohy trﬁeaps uirﬁhls/\mre@m thagt tlagre @@ﬁmnét:rt@nty in the

of hORuleRnld Fhd RenA0sHIdf + 3KC 1 n _process control),

the reaction mxture was cooled to RT. The aqueous
phdye melsing epiat titbPnsgidemnperature Heseindhe Frnggof #pousd ¢/ 7C to 105
acefate. The organi c phases were washed sequentially
with 265 m half saturated NaC solution. The conbi ned
et hyl acetate phases were dried over Na2SC>4 and
filtered. The Na2SC>4 filter cake was washed with 230
m ethyl acetate. The filtrate was concentrated to 1 1
nd ol vent exchange to ethanol was perforned
g’é%@?gnt vol une, 60 OC jacket tenperature, ca 2 1,
et hanol used). The hot solution was cooled to RT and
seeded wth form A upon whi ch the crystallization

aration oAfcrystallite fy fakhe dundeof foxmmta Bper at ur e,
the whi t e suspensi on was cool ed to -20 0C. After Ih at
-20 0C, the

750 g of form A of (3R,4R)-1-(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3-
[(5-chloro-pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl |-
amide} were suspended in a mixture of methanol (3.4 1) and di-isopropylether (5.7 1) at
ambient temperature. The suspension was heated to ca. 34 °C and stirred until a solution
was obtained. The solution was seeded with form B of (3R,4R)-1-(2,2-Difluoroethyl)-
pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide} and cooled to 25 °C within 1h and stirred at that
temperature for 1h. The suspension was heated to 35 °C for 1h, cooled to 25 °C within
1h, cooled to 20 °C within 12h and stirred at that temperature overnight. The suspension

was filtered. The reactor was washed with 2.5 1 of the mother liquor. The filter cake was
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suspension was filtered and washed in portions wth in
total 100 m cold (-20 0C) ethanol. The crystals were

wa@lriosdsgre4 const ant wei ght (50 OC / reduced pr eBGI/ERY008/055291

give 40 g of a white powder (78% yield). Form A seeds
preparation Form A seeding crystals can be prepared by

\ng%%?%ﬁloy?ol& ng S(E)aJng!tﬁ%l df%] tﬁ‘éno"i‘%’sro%g a%dd:ﬁ: é&)é)r%l?ylether (500 ml).

i'ons prepa SSOl ving a
TB&RcARuks wef@di2edDitf5D lfiﬁnmdtﬂ"l\;alcylum Y1eld 600 g.
pyrrolidine-3, 4-di carboxylic acid
3-[(5-chloro-pyridin-2-yl)-amde] 4-{ [2-fluoro-4-(2-
doemB-bepyls peparatiogl ) - phenyl] -am de} in organic

sol vents as tetrahydrofurane (approx. 1.8 g) or

2- but anone (approx. 2.7 g) or ethyl acetate (approx.
Boid9n §)searditcrgsthls equleenpref):irledl updn egingnfisotidyfBRGR)-1-(2,2-

t ti AFE
BRI G SRt Bim i Aot oo iy bl pmidel 4
plat faiared - (@ dto-2H Gy ridan-1 adl)- plidnyt -drande hig cﬁgaﬁasxﬂwm&tslmethanol
Et%%rlfoﬁ F%%;%%éleg ﬁ%gggn%?r&r?(ioth%gshagtvgrfg}géggﬁ Blrga(tf gOX 50 °C) for an
2préprid? tithealed. Ge@l dafe ternl"apprOX|nater" means in
this context that there is an uncertainty in the

nmeasurenents of the degrees 2Theta of 0.2 (expressed

Chaflegriessor?dilfeiraB. by an i nfrared spectrum havi ng
sharp bands at approxi mately: 3256, 1665, 1624, 1608,
ES B i3 24blvediS2€r, folshGhd doAd@nifidant iveighdddss 1s1.12&3aa1131b'55erved in the

7, 1119, 1061, 1034, 1 4. 90 835, d
154 cupterprioea demr oot s B el (i bedngienzed s

COMYy&xix tr%ov&c’[}? Hgfrhéloﬁrba%ﬁﬁéﬁtﬁh@& With (tjlli"ﬁa radiation having
measur errents of the wavenumbers of 3 cm1 b]y a Ranman

s peburagieribipeals stpasspechianidsreat 2 Eepr dxpheenytely30865.6, 9.4, 11.4,
35180 180004085 410 10 gyl gl e
" aﬁbatdhcrnm & yricerreiasini the nivasirementerf theklagreeshSihetd of aH 2

u n(‘(@ﬁ;r@gs&i h de%retep ®Theta).

- by an infrared spectrum having sharp bands at approximately: 3287, 1665, 1589, 1577,
1518, 1430, 1377, 1334, 1289, 1246, 1210, 1174, 1145, 1117, 1064, 1029, 1017, 1010,
906, 873, 864, 841, 830, 775, 759, 734, and 708 cm™'. The term “approximately”
means in this context that there is an uncertainty in the measurements of the
wavenumbers of + 3 cm™.

- by a Raman spectrum having sharp bands at approximately: 3287, 3072, 2961, 2828,
1673, 1626, 1590, 1536, 1386, 1313, 1258, 1212, 1115, 1030, 841, 689, 631, 560, 449
and 207 cm™'. The term “approximately” means in this context that there is an

uncertainty in the measurements of the Raman shift of + 3 cm™.

- by a melting point with onset temperature (DSC) in the range of about 140 °C to 155
°C.

Example 4
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nmeasurenents of the Raman shift of 3 cm1l. - by a
nmelting point with onset tenperature (DSC) in the

w0 a0vga387f4 about 100 OC to 105 OC. Exanpl e 3 PrPQHEBRI0&055291

of crystalline formB of the C%Tpound of formula (1)
750 g of form A of

i’rep‘arath | {2 ar2 ,CJI::)S"S 1I59L O t hyl ZDIPS}/SLEIQ! logl @ﬁ(gR), 1 % Q%lﬁuoroethvl)
VARR® o= 5=cnt oro- py||uu| 2=y —anr dej

pRerblidioe-8;4dic2r-boxdic? bkigy3[ (h- d}ld)r-owbsbrld-qpﬂesﬂ)fhilmde] a4F|{ @efluoro-4-(2-
wer g suspended, in a,mxture of methanol (3.4 1) and

= : tenperature. The
suspensi on was heated to ca. 34 0C and stirred until a
$(Qﬂ onigi ad i 3RAR ) -d b2e- Dﬁﬁlora'éthylis—qblyﬂb]idine-\&aisdisaéde;dicvdctdﬁ [(5-chloro-

V}({n 8%‘@5 éﬁ? 4R25 icggl )—( 1 E)l)((ggrkgpyr1(¥n)l -yl)-phenyl]-amide} and 57

B}g[A(‘.éth hdid 25 i%r puhisa- 20 )(l ))alal(ﬁilde]{)4 ({2 2F Riffdovadtlod #p{i2elidine-3,4-

Bt HRreh S e iBaTay > phaf B el ST H r 21 pyridin-

Tiyb - phmpk}nsmﬁa} waspareAteid acol) 3rdfisfodvedlih,0.250ml etlati@ and heated

25 0C within | cool to 20.,0C w t hi

B8 st st 5@8{3&&% e sfea? e i Cooﬁ‘ilec{]"gﬁ’stb’éﬂg’in ffmperature

withofitl dtireingd Aftehes deaahekrysas was iddredidnld died atebomhemperature
Hg r liquor. The filter cake waswashed with a cold

Fg ;‘nixture of nmet hanol (250 m) and

di -i sopropyl ether (500 ml). The crystals were dried at

50 Cunder vacuum Yield: 600 g. Form Bseeds

preparati on Form B seeding crystals can b e prepared

upon aging of solid (3R 4R)-1-(2, 2-

Di fl uoroet hyl)-pyrrolidine-3, 4-di carboxylic acid

3-[(5-chl oro-pyridin-2-yl)-am de] 4-

{[2-fluoro-4-(2-o0x0-2H pyridin-1-yl)-phenyl]-amde} in

organi ¢ solvents as nethanol, ethanol, 1-propanol,

2-propanol and others at varying tenperatures (e.qg.

0-50 0C) for an appropriate tinme (e.g. several days).

Characterization of formB FormB is a solvent free

formand n o significant weight loss is normally

observed in the
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TGA curve prior to deconposition and FormB can b e
characterized: - by an X-ray powder diffraction

w(Qaiosass1sobt ai ned with a Cu Ka radi ati on havi nBCT/EP2008/055291

characteristic peaks expressed Hn degrees 2Theta at
apprOX|nater 7.4, 8.6, 9.4, 11.4, 15.0, 17.2, 17.8,
#ﬁ {.and 27. 8 The tern1"apprOX|nater nmeans in

agw%gﬁtm% that there is an uncertainty in the

ékgﬂﬁﬁ%gqﬁt%ﬁEedm%%uxﬁ%dZTheta of 0.2 (expressed

rees an infrared spectrum havi ng
ShéH AP XL PEwdR RIS Qlattern38Btdined 66ith al88XK o ¥adidtion having
1518, 1430, 1377, 1334, 1289, 1246, 1210, 1174, 1145,
11rharaggsatic pepkg, expryssed ingdagrees 34 heg7a, appeaxingiely: 7863011 9, 12.8,
7733,21596.8,/ 34,5, ansl 748 scmdlg  hs, tRY.4N 28pPro¢ mME el Y The term
means in thIS context t hat there is an uncertalnty |n
t he ApRREIREAENt Byt ihethineniprbehat gheregiscgny uncerfynty in the
Rarghsg ﬁ%%h[s%ﬁ“ﬂ'?@éféf?&s §*FH&Q opa®d§(e§15re§s@ﬁ’ir9 g?@e"s Q*rMeta)
3287, 3072, 2961 36
131y angpgred specpruny having Si@a@ anstmt arwnglrr@seiy 3%%‘6 3091749 700, 1679,

an%@Wm@ﬁn 1585, 1386,1181 M 148HPALS% 11085 ahY4, 1@7%1%75 N28hiig7e, 1151,
context that there is an uncertainty in

nmeadéd elﬂfé?vtlé l%floﬁ?relo%dQW Mt £3870$006, 3% ﬁ%andoiﬁa@m The term
el ‘tabﬁg)xﬁl%ta ” YMeEll?s 19ri§§tcoﬁt%%)(ﬁﬁtathytre% z(rpégert'aﬂlt); Hlethe

range of aboult C. anpl e 4Preparati on

of TRCasHipEteals qfﬁlée W@\feﬁpnxb@mf §t31 ¢y of

(3R 4R)-1-(2,2-Di fl uoroethyl)-

pyrrolidine-3, 4-di carboxylic acid
gxﬁﬁgéghloro-pyridin-2-y|)-anide| 4-{[2-fl uoro-4-(2-

0XO0- pyridin-1-yl)-phenyll -am de} and acetic acid

100 ng of

di car box

[2 quoro 4- (2 0XO- Zkkpyrldln I-yI) phenyl] an1de} and

? Q% cetlc acid (99.5% puriss. pa) ( 1 part
%ﬁ? -(2,2-Difluoroethyl)-pyrrolidine-3, 4-

doe ey bbEQR ‘ilRZ) aa2a- Iﬁﬂp@ﬁ)edfyﬂ)eppfcgl';dimaalii,ﬂ-cﬁeayb()xyﬁcriadﬁ] 3-[(5-chloro-
pyridlLZZ le L% el 4 (Zg {&Xﬁ)u(‘)zr £¥i—|()gcl)—QH—pyridin—l—yl)—phenyl]—amide} was
dissolved in dichloromethane (21 ml). Dichloromethane was evaporated at ca. 44 °C

under vacuum yielding foam which was dried at 50 °C and 5-20 mbar for 4 days.

Characterization of the amorphous form

The amorphous form can be characterized:

- by the lack of a Bragg diffraction peak in its XRPD pattern.

- by an infrared spectrum having sharp bands at approximately: 3240, 1696, 1660, 1575,
1524, 1458, 1428, 1376, 1329, 1290, 1171, 1113, 1035, 1009, 911, 839, 764, and 632
cm’'. The term “approximately” means in this context that there is an uncertainty in
the measurements of the wavenumbers of + 3 cm™.

- by a Raman spectrum having sharp bands at approximately: 3093, 2975, 1693, 1625,
1575, 1535, 1455, 1386, 1317, 1228, 1128, 1114, 845, 687, 632, 566 and 529 cm™". The
term “approximately” means in this context that there is an uncertainty in the

measurements of the Raman shift of + 3 cm™.
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15

20

1-yl) -phenyl] -amde} + 5 part Acetic acid) were
dissolved in 0.25 m ethanol and heated up to dissolve

whoaos/1387T86t ances. The cl ear sol uti on was cool ePCHEr2v08/055291

roomtenperature without sti r_r'%%g. After 26 days the
crystals were filtered and dri at roomtenperature

for, : ri ' o
oS OB AS, SRR R D T B o B R0 8 o
obt(@hna ghiswa;risiti@n(temtiaanad isdangely daparidagt ohalhaweter/satdnt content).
peaks expressed in degrees 2Theta at approxi mately:

7.6, 11.9, 12.8, 13.2, 16.8, 18.5, 19.0, 19.5, 19.8,
gga&%lego. 8, 23.2, 25.6, 26.3. The term "approxi mately"

means in this context that there is an uncertainty in

the neasurements of the degrees 2Theta of 0.2
an |r1frred )
a ) dIZE plia lqr pulgtions
3097 1700 1679 1663 1602 1585 1536 1517, 1485
1429Proti2@on df3hd mitt2erfor t@-Mhicroh2AtipnIArépqre 2 bhitturd d@bprising

éljeégﬁ]nfzéllgl%b_ul_&tg ?}ﬁ EXcgpqgnt (g gggactosg JctrAI({l f(f%r%?B u§ %5 %pp%égﬂﬁg ?Iﬂxmg

vespal éxmmmtfortdn@mre(hgnldn vac@r sieviimg shrwghtaﬁemm mesh size and
B{lﬁngffoﬂatﬁ%tlﬂ@%%ﬂr@ﬁfrﬁ)l@f\/[m&) cm 1. Exanple 5
Pr epar ation of the anmorphous form of the conpound of
vapar.ation 2. 99

% Pe)mwr%réza@oa Jﬁ%f&?@@fl&mt%&ylﬁ (s qgr mésranizedyising peggndard jet
;ﬂﬂl Cstzﬁﬁiadi Sriditborsleperaidyd otlsdate) 2-yl ) -am de] 4-{

[ 2-fl uoro-4-(2-oxo0-2H pyridin-I-yl)-phenyl]-am de} was

i ss di-chl qr e h
s CAbSe Y B AR TR e SN GRS s 5 min
ﬁnmhlevbégmﬁrl ed at 50 0C and 5-20 mnbar for 4 days
Characterization of the anorphous form The anor phous

oMtz e nfiardehRald&E14.5 %, 29.1 %, 33.3% and 65.8% by weight of form

B and the corresponding amount of lactose were then used for the manufacturing of

pharmaceutical formulations as further described.

Example 7

Stability of crystalline form B

No significant degradation could be observed after storage for 1 year up to 40°C/75 % rh
and the crystal form B has not been changed when compared to the initial analysis. The
Form B has been characterized with IR and XRPD. The chemical stability was

measured by HPLC (high performance liquid chromatography).
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by the lack of a Bragg diffraction peak in its XRPD
pattern. - by an infrared spectrum havi ng sharp bands
w@rooapps7exi mat el y: 3240, 1696, 1660, 1575, 152BCT/EEZ83/055291
1428, 1376, 1329, 1290, 1171, 13, 1035, 1009, 911,
839, 764, and 632 cm 1. The tefm "approxi matel y" neans
E}r(]arﬁqie% context that there is an uncertainty in the
TeasuUr eénents of the wavenumbers of 3 cm 1. by a Ranan
spectrum havi ng sharp bands at approxi mately: 3093,
POM5¢oatBD Bable$ 26ntaiifzs thd 58qwing 565gred886, cabl3 by, mardf&tured in a
%%%nﬁ(}l;a} an é;5' 687, 632, 566 and 529 cm 1. The term
approxi nmately" means in this context that there is an
uncertainly in the neasurenents of the Raman shift of

3 cm . by alngreBentsransition tRerpehlet ure (DSC) in the
p Qo N

f O+~ OC N The Al acc

falalald r\\/i Mt f\l AW 2 E I
aAPpPT UATITIarcry o0 U4 tU 09 UCT (it yrrass

F?rdﬁgi tion tenperature is |argely dependant on the

Radne rA sofovers oftthatenpdundxanpl 0 mgPr epar at i 0n200.0 -
F%ng ed formB for use inl pharnmaceuti cal
e} ions 1. Production of the mixture fol

Micist66@hing atlidose Prepare a M23buhg conpri SiNg43.5 mg

predefined amunts of exci pi nt (e.g) lactose and

F&95B i n an appropriate m x| ﬁ%‘o\\f’é%gef by mi Xi Fl(Eofrlﬁr 6

FoWdoReTRBT €- M Xer), sievingl [hBGEgh a 2 mm mesdlg sigZe

and repeating the mxing for|l another 6 mn

Sadinm ssarph glyeglate2  Co- i cronj 240i0%h: The resll 11§18

N 5h& Em sEatad@e™ CO- i croni zed ygigg a standard 4 §hyg
m [l (standard conditions depending on scale 3

(Keratl Weightig: The co- mi croni zB®-Gmgeri al was %(hﬁmgy

£

Pﬂﬁlﬁ Ot another—3—mn—(Tunpte=—Mxer) Co=—rrecrontzed
oal: .

m xtures containing 14.5 % R29.1 % 33.3% and 65. 8% by

et ghtyphylf oetyB-elnkbs¢ he corr esgomgdi ng anobunt of.0 mg

Art nen woorn thon niepnd f v +ha "mnifact niri nal nf

A Y 15 v 1 C 1 UoCTu LA YA Cre U nmTuUr acuo uuri IIU Ul
DR e e PO il at i ons s OfUPEher descr i bed® M8
Exlanpl e 7 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the mixture
is granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed
with sodium starch glycolate and magesiumstearate and compressed to yield kernels of
120 or 350 mg respectively. The kernels are lacquered with an aqueous solution /

suspension of the above mentioned film coat.
Example B

Capsules containing the following ingredients can be manufactured in a conventional

manner:

Ingredients Per capsule
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Stability of crystalline formB No significant
degradation coul d be observed after storage for 1lyear

wapooBa3y8LC/ 75 % rh and the crystal form Bhas npCT/BRmNS/055291

changed when conpared to the jmgi al analysis. The
Form B has been characterized Wth IR and XRPD. The

h nﬂ ~ LD nh

Vol 2WaY Al et ahi | 1 +v/ W nmoaaciirond hy C (|
11TC1 Al 9L | WA Fal PR LY VWS —THC Ul C LI = | | 1 11
pey? OrrARea 19 i UG SYPEPhYY . Exanpl A Fi 1 m

coated tablets containing the follow ng | ngredients
tanodee manufactured in a conventional manke0:mghe
active ingredient is sieved and m xed wifth

EgIrg%lzrﬁ:usfaarlfhed with a solution of polyvinyl pyzrf)rdo?lfgdon in

water. The granulate is mxed with sodi um starch

ghlgcol at e and magesi unst earate and conprieséeg to yield

kernels of 120 or 350 ngy respectively. The kernels are

f +h Aan aAantia~iie ol bl AN ccehanct An ~f + ha
Ui arl Cl\.IUCUUO SQUT Ul 1T Ul 7 OUO[JCIIOI vl Ul U1

above nentioned filmcoat. Exanple B Capsul es

containing the follow ng ingredients can be

rhe odrapenmméschre sievedcadvientd emdfilladeintresapIiles dfoimpdnent s

are sieved and mxed and filled into capsul es of size

%X fx@epl e CInjection solutions can have the

ol oW ng conposition: The active ingredient is

di ssolved in a mxture of Polyethyl ene dycol 400 and

Imeasionfsolutions eanthaye tegalloying Tomppsitivw adj usted to 5.0

by Acetic Acid. The volunme is adjusted to 1.0 m by

PO NP a BT SRR ST ng e el Borrate

overage and sterilized. Exanple D Soft gelatin

Belyethylese Gbiapld0Ri ng t he fol | owi ng i ngrediléAtdsngan be
manuf apt ur epl i n a conven.ti onal rmanner: The active

ACSticALI
I ngredients and the

Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for
injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.
Example D

Soft gelatin capsules containing the following ingredients can be manufactured in a

conventional manner:

Capsule contents

Form A or form B of the compound of formula (I) 5.0 mg
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mxture is filled into soft gelatin capsul es of
appropriate size. The filled soft gelatin capsules are

Wo e@atigsisaccording to the usual procedures. EXBOPER20ES/055291

Sachets containing the follow ng_ i ngredi ents can be
manuf actured |n a convent| onaI rranner The actlve

H oy H add + h | At " Anert ot Al |
Yei uY\'ose and SOdI um car boxyrret hyI ceI [ ul osegand
granul ated with a m xture of polyvinylpyrrolidon in
WatlergenafbbSgpadroh atle is m xed with magnesi.umgt ear at e

and the fIavouring additives and fiIIed into
£ A ~Ff

%%ﬁﬁalz)h?yqxo%efa%dlﬂl"fq g6 oet hyI ) pyr roI i di ne 34§), R8di car box
ylic acid 3-[(5-chloro-pyridin-2-yl)-anmde] 4-{
p@yafticapd- 4- (2- ox0- 2H pyridin-1-yl)- phenyl0 mani de},
which is characterized by an X ray powder diffraction
Wi—t—?ﬁ?—%&ﬁﬁp at—east—three—of 2[Ll"’"+ ] &
seﬁlge toeglap1§rle Co?tﬁgggr oup consi sting of appir g')(lnr}%tel y
5.4, approximately 8.3, approximately 9.9,
Gplatioxapsateel y 10. 8, approximately 14.4, @approximtely
16. 6, apprOX| mately 18.6, approximtely [19.9,

NNy 21 N ot Al v, D1 7 Ay AN/ et AL g

AI Ilal CI y 1. U, aIJIJI UAI nmat <l y 1. 1, AT TTAL T1 y

?5 B and approximately 26.0. 2. Crystall Wﬁg’ I?qurm A
according to claim11, wherein the X ray powder

Gilyicbroh 8% Don pattern conprises at |east fi32d of
2[thet a] vaI ues seI ect ed fromthe group conS| stl ng of

; apprOX| rrately 10. 8, apprOX| rrately 1
appr oXimately 16.6, approxinmately 18.6, appr oxi mately
TBa®dioapier oxi matel y 21.0, approxi matel y 4 ihg
approxi mately 22.9 and apprOX| rrately 26.0. 3.
WW?N'U' m—A aCCOi'unlg to—ctatrm1; CIII the
ray powder diffraction pattern conprises a“‘{ﬁ east
seven of 2[theta] values selected fromthe group
consi sting of approximately 5.4, approxinmtely 8.3,
approximately 9.9, approximately 10.8, approxi mately

e Forivd %&Jrg(?%ﬁ?%gllé%l\;egﬁ a w?’aPIWIRé‘ihHEBFJh)é oftfr @ngredients and the

appr oxl .9,
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin

capsules are treated according to the usual procedures.
Example E

Sachets containing the following ingredients can be manufactured in a conventional

manner:

Form A or form B of the compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg

Sodium carboxymethyl cellulose 14.0 mg
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approximately 21.0, approximtely 21.7, approximtely
22.9 and approximately 26.0. 4. Crystalline formB of

W@ 33488754 - (2, 2-Di fl uor oet hyl ) - pyrrol i di ne- 3, 4pdi/ER1008#55291
ylic acid 3-[(5-chloro-pyridin;2-yl)-amde] 4-{
[ 2-fl uoro-4-(2-oxo- ZFprrldln ? yl)- phenyl] -an1de}

rart Ar i -IAA V I aVWallVl r~|nv‘ A laWal

1 T ZCTU Uy (J.II /\ I ay IJUV\IUC 1 I abll UII
fpa$im?/lll?yrcrgrrpﬁo %Fgg at | east three of 2[th1(9tb01]Il val ues
selected fromthe group consisting of approxinately

Maognesappsteacateat el y 8. 6, approxi mately 9.4,0.0 mg
approximately 11.4, approximately 15. O approxinately

%.7 2—appF U/\I frat-et Y 178, appi’ oxt++ratel Y 183
alﬁ‘é?%% Mty 20. 7 and approxi matel y 27. g0 Big
Crystalline formB according to claim4,| wherein the X
ray powder diffraction pattern conprises at |east five
of 2[theta] values selected fromthe group consisting
I X I X t

gfle Q(RR/E: ?ﬁ%}%&% i JI'nZXe? %tgpér gﬁ&% st%hlqi%e‘rﬂﬁposg Ilu{'?od?uﬁé
apbogmmmhﬂeﬂyﬂm$azdgappmnmiwuhemwxuﬁeSfpﬂppnﬁpwnduhmynmmmr

%ﬁé}:/ gliagﬁﬁ?enlg or Ly @ gﬁem n&ea?’%@(r:ﬁ(g k%@o%ég aa?dltu?eﬁ ané(ﬁlled

may spbewder diffraction pattern conprises at |east
seven of 2[theta] values selected fromthe group

consi sting of approximately 7.4, approxinmately 8.6,
approximately 9.4, approximately 11.4, approxi mately
15.0, approximately 17.2, approximately 17.8,

approxi mately 18. 3, approximately 20.7 and
approximately 27.8. 7. A crystalline form essentially
consi sting of

(3R 4R)-1-(2,2-Di fluoroethyl)-pyrrolidine-3, 4-di car box
ylic acid 3-[(5-chloro-pyridin-2-yl)-amde] 4-{

[ 2-fluoro-4- (2-o0xo0-2H pyridin-l-yl) -phenyl] -am de}
and acetic acid. 8. Anorphous forns of

(3R 4R)-1-(2,2-Di fluoroethyl)-pyrrolidine-3, 4-di car box
ylic acid 3-[(5-chloro-pyridin-2-yl)-amde] 4-{

[ 2-fluoro-4-(2-oxo0-2H pyridin-1-yl)- phenyl] -am de},
which is characterized by an X ray powder diffraction
pattern |lacking a Bragg diffraction peak and/or an

i nfrared spectrum havi ng sharp bands at
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approxi mately 3240, approximately 1696, approxi mately
1660, approximately 1575, approximately 1524,

wappsass7aat el y 1458, approximately 1428, appr ORCTYEPBINS/055291

1376, approximately 1329, approxi mately 1290,

approxi mately 1171, approximately 1113, approxi mately

1035, approximately 1009, apQﬁOX|nater 911,

approxi mately 839, apprOX|nare%y—764 and approxi mately

632 cm 1. 9. Pharnmaceutical conpositions conprising

t hqt ccy;%taﬂhﬂel fBﬁanoéﬂ‘(BRQﬂRQfldQZHEDHf%&Bé‘th% p?fr@hﬂ'i‘ﬁe—"?y 4-Bicdrboxylic
or oI IR 2SR,

oht s B R %: Lo AR Rl Ly g P Bl By hiin-1-0)-

cr ybeayl ﬂwami,-dq oy’ &fél@eﬁCW@Zf saﬁchsﬁséP%‘rdeé diffragtion pagtern
or cohpramgr gheusthi@rof® [heabrdiesgpeleaed franmhd giarp wswisasg of

{ halp ARG 1,30, LY FroRtRELRROESpprblimallP 901 YhrBkiniagy 103,

form accord
andP LS PR e s%%rg¥la?%§ v §ecirr b1 dbplphimarely 19:,
t hePRpEimiely2d il vpprogiatethdbd, nproximeatay Eal pchaprapemafely 26.0.
prophyl axi s of di seases which are associated with the
c o@gulagstatlimeffanh dv ackardirdg2to dis@ 1ofvhetedn theyStaglpoivder diffravtion

o%&tgﬂaﬂé@)nﬁﬂls@@ Wit lest ‘ﬁlv@b thetd] Q/aﬁleQEeléc%rfg({m HRNGY ﬁp consisting of
10

rodPRRERTED LR bRk 8, Fhubaftar oy gt SRatsty 108,

t r eRPHAEMagl dids éﬁ@é%lnvﬂ’ﬁf ¥ h6-ar @ raedmareht prexirpgtely 19.9,
coagytaimeately2aqt apprigimatdy 2TAgappsexiaacdy 20.Ngnd gppebaiiely 26.0.
12, wherein the disease is thronbotic disorders,

ar t3er C?}lsta‘llh{e%ﬁﬁ% z?oco Sclatulﬂrlo Wﬁ@ﬁ:‘u?the@@ﬁal? p&S@r’dE‘r diffraction

LnJRRE SR PR oPie g ng’a%alr i1 STt EPRARE Froup consisting
coras ABPRPXERately .4l BRI ANIE At B AoarargXigwiRly P-8nappserimrisly 10.8,
dueppmxahitesl 14f4, bpprokiatdten 1 6.bnddpaosimiatetyn] 8.6, approximately 19.9,

ar t | I r '
E‘ool y%ul‘élé/% S apoXinFatM§ 558! a %ﬁHm‘c’e dﬁor@&ﬁc{i& o%la&ly 26.0.

thr her & apy or rEst enc tu

\T\Ahteéll,]l ga:ll AJ‘ ﬁgk%gﬁf o(rzez Bef{dorllged[hylp %gfttrlolcéjine 3, 4y dicarboxylic
acid 3-[(5- chloro pyr1d1n 2-yl)-amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-
phenyl] -amide}, which is characterized by an X ray powder diffraction pattern
comprising at least three of 2[theta] values selected from the group consisting of
approximately 7.4, approximately 8.6, approximately 9.4, approximately 11.4,
approximately 15.0, approximately 17.2, approximately 17.8, approximately 18.3,
approximately 20.7 and approximately 27.8.

5. Crystalline form B according to claim 4, wherein the X ray powder diffraction
pattern comprises at least five of 2[theta] values selected from the group consisting of
approximately 7.4, approximately 8.6, approximately 9.4, approximately 11.4,
approximately 15.0, approximately 17.2, approximately 17.8, approximately 18.3,
approximately 20.7 and approximately 27.8.

6. Crystalline form B according to claim 4, wherein the X ray powder diffraction
pattern comprises at least seven of 2[theta] values selected from the group consisting
of approximately 7.4, approximately 8.6, approximately 9.4, approximately 11.4,
approximately 15.0, approximately 17.2, approximately 17.8, approximately 18.3,
approximately 20.7 and approximately 27.8.

7. A crystalline form, essentially consisting of (3R,4R)-1-(2,2-Difluoroethyl)-
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pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-amide] 4-{[2-fluoro-4-
(2-ox0-2H-pyridin-1-yl)-phenyl]-amide} and acetic acid.

8. Amorphous forms of (3R,4R)-1-(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic

acid 3-[(5-chloro-pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl]-amide}, which is characterized by an X ray powder diffraction pattern lacking
a Bragg diffraction peak and/or an infrared spectrum having sharp bands at
approximately 3240, approximately 1696, approximately 1660, approximately 1575,
approximately 1524, approximately 1458, approximately 1428, approximately 1376,
approximately 1329, approximately 1290, approximately 1171, approximately 1113,
approximately 1035, approximately 1009, approximately 911, approximately 839,
approximately 764 and approximately 632 cm™.

9. Pharmaceutical compositions comprising the crystalline form according to any of
claims 1 to 7 or the amorphous forms according to claim 8, and a pharmaceutically
acceptable excipient.

10. The crystalline form according to any one of claims 1 to 7 or the amorphous
forms according to claim 8 for use as therapeutic active substances.

11. The crystalline form according to any one of claims 1 to 7 or the amorphous
forms according to claim 8 for use as therapeutic active substances for the treatment
and/or prophylaxis of diseases which are associated with the coagulation factor Xa.

12. Use of the crystalline form according to any of claims 1 to 7 or the amorphous
forms according to claim 8 for the preparation of medicaments for the therapeutic
and/or prophylactic treatment of diseases which are associated with the coagulation
factor Xa.

13. The use according to claim 12, wherein the disease is thrombotic disorders,
arterial thrombosis, venous thrombosis, deep vein thrombosis, peripheral arterial
occlusive disease, unstable angina pectoris, myocardial infarction, coronary artery
disease, pulmonary embolism, stroke due to atrial fibrillation, inflammation,
arteriosclerosis, acute vessel closure associated with thrombolytic therapy or
restenosis, and/or tumour.

14. The invention as hereinbefore defined, particularly with reference to the new

crystals, new amorphous forms, medicaments, uses and processes.
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