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CRYSTALLI NE FORMS OF A PHARVACEUTI CAL COMPOUND FI ELD

OF THE I NVENTI ON The present invention relates to
wa@rgosiosdoké ne fornms of a conmpound and the use oPCEHD&R005/000127

forms in the preparation of a nedicanment, in

particular for the treatnment of Parkinson's disease.

or{ ST ORI PBABIARNRERESET oy

trials for Parkinson's di sease (ldrugs, 2003, 6(4),
FIBLD O8I HE INVENTIQdUNd is in the follow ng referred
to as Conpound |I. The chem cal nane of Conpound | is
ThE PeseRaintétiohZalajesTo byskaling foenhypf & kpwpmendsnd the 1B¢ of guch forms
in %glplégw 12 LIE)%X t%géqgaeéﬁeglt,n};%%gé}ipg fq?%fxe%%!e%m%nto gtoPa%kinson's disease.
"-kl]ryrrolo[3,4- i][l, 6] benzodi azoci ne-10- car boxylic
BACKGHBUND OISTHE INVENTIONW ng references relate to
Compound 1, in particular to nethods for its
TheceR@badd with ke M@ turEbetined BAGw i4 Pledditly ih8GBicABiials for Parkinson's
Curr. Med. Chem - Central Nervous System Agents,
dispapAldrpgnR003.484)1 887-383H its potential medical uses,
mainly in diseases in the central nervous system
(CNS), in particular for treatnent of
neurodegeneraﬁive di seases, e.g. Parkinson's disease,
Al zhei ner' s di'sedse, Huntington's di sease, peripheral
denentia, and ear injuries such as
noisse~iaducs ing TusS TProgress in Medicina
Chem Z) 23-62; Bioorg. Med. Chem Lett.
2002, 12 ‘N " Neur osci ence, Oxford, 1998,
86(2), 461-472Y J. Neurochemi stry (2001), 77(3),
849-863; J. MNeuroscience (2000), 20(1), 43-50; J.
Neur ochemMr'aogn?é)OZ) , 82(6), 1424-1434; Hearing
Research, 2002, 166(1-2), 33-43]. The foll ow ng patent
THIO compoil fselratie foloGing ecferted Bo iancCampomd I sTheedhapzibal name of

Campod 1o Ol 0BrI0ak ey HIfG MR Ba: 01121 2-hexahydro-

10z A %gﬁiﬁﬂﬁ— %gﬁ'b’qéﬁg%'il H_(ﬁm%gidé fj,2 AR p{zq _y'sklj P?’E #Bo[3 4-

ors have no I'scover ed crystal l'ine"forns
i][of6|$snnpdistadide- | (Rearbok dicpioal mbthylbgsteganma, del ta and
epsilon) thereby providing an opportunity to inprove ]
Thehfellowingf rafrercies gel e de €vspoinThrip artitular 4o angthags for its preparation

[J .@?%];t %Fr}l'.l tnfe‘)%? lo A@%}Jg@? ;i@.ﬁ‘ﬁi I&e&.egggrglfgbﬁleentrg}] gl\Iervous System
A%%‘&?Qb@i, 3\2)c hg3my 9@' andNE RRERASCALJiBAIAREY, hidSly i BiiBEMes in the central

sO exists a need for reliable and reproducible _
nemetul oxystefro(CNISY, frmpafticotanrfor tprakmentcelt newyodegegerative diseases, e.g.

PR 2R SRR e PRI A Bt meopsty
AIDS dementia, and ear injuries such as noise-induced hearing loss [Progress in Medicinal
Chemistry (2002), 40, 23-62; Bioorg. Med. Chem. Lett. 2002,12(2), 147-150; Neuroscience,
Oxford, 1998, 86(2), 461-472; J. Neurochemistry (2001), 77(3), 849-863; J. Neuroscience
(2000), 20(1), 43-50; J. Neurochemistry (2002), 82(6), 1424-1434; Hearing Research, 2002,
166(1-2), 33-43].

The following patent documents relate to Compound I, including its medical use and

synthesis: WO 9402488, W09749406, US 5621100, EP 0651754 and EP 112 932.
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In a first aspect the present invention relates to
crystalline Conpound I, in particular to crystalline

wo evos®sbo Conpound 1. Accordi ngly, the inventiPOT/DK2005/000127
provides a crystalline formaof Compound | naned al pha
and characterized by one or nore of: (i) the X-Ray

%&g%@sg ogﬂ:]o%gﬁ? qulsg%r@l%}geg igl stoﬂgaa%%rﬁﬂous form. The
mvéhtt)fsf ﬁ&teog&@ra@%v&@asy eg@taumenﬁarﬁma* Caﬁpaﬂindah (fmmm glpha, beta,
reflections at 2Qangles: 5.2, 7.3, 8.1, 10.1, 10

gammazdehpga@l epﬁﬁorg} thqngby, prmdlgg agp_pportlggfygto 1gg:>rqve( 'qhielnjlanufacturmg
pro?ess (q%g%on?m%tn Pl?ﬁ-[n;agem el g)lﬁg'ﬂg AMRed ﬁ)r':c'r%"t'éflﬁne forms,

Nce spectrum shown i n Figure
whidh: mbf eRhfbitr &ééﬁéblasaﬂddienbﬁﬁa]l dmbalcandpp}mslodb@r@emes There also

crystalline formof Co nd | et a
ot s it DlsyarshespE RSO 3T DiansR R gopfifcation, and
%Ba usi ng CuKa
forpgaa o | on @&ﬁg?wr%a@%gg elrg Cg?lf fr a@%g?%m asg

nmeasur ed usi ng CuKa radi ati on havi ng refl ections at
SUMBMYR¥OF OHE INVENTION, 11.4, 11.7, 13.7, 17. O

18.5, 18.8, 19.2, 20.3, 24.4, 30.6; a&m the s
In stfise a@aptbdn reseNMRIEpton relaies oWy StAiling Gapwonn (h ’J’) particular to

{;ﬁ ﬂél ?lgef(:t anc spectrum shown in Figure 11. In a .

CryS¥HC PHM %g%@t the invention provides a

Acebsiod, | theenfedtith PhoWoen l¢f\5d;tdllulitafmd1 gﬁ@nmpannﬂ I named alpha and
characterized by one or nore o }}Er owder

ch@acptﬁm@@itlug@mrsrn@xm@fr () ﬂregiérl?samoggdeﬁg @,ptggr igure 1 as
radi atio 04 .

L 08 e T I PR s i

CukendiLidh h-év r8fl&ctioRs @i 2@Jan§1e515.287 318.151015104, 16.2313.2, 15.1,

16. 7, 17. 0, 19.3, 21.0, 281%{\&{%thesll Fi 7:
15 478, zfavwns 23. IR thp selid siaeSrehen-1 gpeetrym ghoyy in Figure

(1V§[ht]ﬁt$regl§ {@E&MB&MW%H&% in Figure 12. In a

e 1nvention provides a crystalline

In a%ﬂﬁ&fas mliﬂge(r}noﬁéfﬁ'@\qd&ei Ersathe §Oak € COMipaattl bamed beta and
1) th powder diffractogram

chsriamZedwbsFomeemm& ofs (DelasHrey peviry didfrgtogtam shevwmin F1gure 2 as

B

: L., 137170 18.5,
Oufig pigingriviy fledigng b %% 840, 109 2 1.2

18@ 19 2053¢2i Ay 26 Gi) thecvlid esteaCabystlAINVResmesiwmshown in Figure

ound | _.nanmed epsil on and. ara erlzed by one or
8; W?Ele@ﬁIRr(eﬂyct@qxfg Rg glﬂ) dglllrfe tt ogram shown in

In>é %g[ Surtivr 33pdte Ql‘?’éﬂrﬁ)@n‘éﬂ&i Bﬂw@%aa t3@iafiineOfoim (dfl Compound I named
povvder di ffractogram as nmeasured usi

garranh aud chardvterizad by ek ot mian 9f:di) tbcga%ﬁpwowsle@doffgaczogram shown in

9ot e el 1240, T R, Grciogn

m&dsERA s EMR0GhYBHG hhig freflesions at be ahg}een“f.ls,o@s, 9.6, 11.5, 11.8,
12.5, 15.9, 163, 16.7, 17.2, 18.0, 19.3, 21.0, 28.1; (iii) the solid state Carbon-13 NMR

—

spectrum shown in Figure 9; (iv) the NIR reflectance spectrum shown in Figure 12.

In a further aspect the invention provides a crystalline form of Compound I named delta and
characterized by one or more of: (i) the X-Ray powder diffractogram shown in Figure 13 as

measured using CuKo radiation; (ii) an X-Ray powder diffractogram as measured using
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and the use of such forns in the preparation of a
medi canent conpri sing Conpound | as an active
wo pgpsmstisemt . BRI EF DESCRI PTI ON OF THE DRAW NGSPET/DKR@5DH00127
Shows an x-ray powder diffracgogram of Conpound I
al pha form Figure 2 Shows an x-ray powder

di ffractogram of NPOU | beta,fo I gure S
Cul OBR0R JondB I PRI S PRRES: T Cotmodrd 1| IpARta > 156, 16.1,
0 ' h C t her nogram of Conpound |
17'211 %ﬂ%’ %ﬂé%m%?lr:?é%? gWZ’ %ﬁ%\?ﬁ a DSC tgher nmogr ammgf

In Sdugteemmspdct et iavéntiom prévides @ crysghivsform DEC anraund g mamed epsilon
an&bq%%ﬁgr?z%gw g%ngr‘é{){em 't:I r e}}fz%osvp&\gfdéﬁgégg#a%n %M in Figure

15 Fis GHERuR IS CAKSOkalfAtish (D drKbREy pd#dIMRIBAREEEmMMSs measured
of Conpound | beta form Figure 9 Shows a soli

d state
usifig bt rafButiniviRasipg aeflestions aChpegled 819 Jahmid- % d2, 14.2, 14.6, 17.0,
Figure 1 0 a NIR refl ectance spectrum of Conpound
18.6, g@ﬂih%l-gc?gth’\ﬁizgure 11 Shows a NIR reflectance
The RRChfi SRR he CRROURAMEHBES for pRipRrinE g restdRinSiars @MhRinvention
refl ectance spectrum of Conmpound | gamma form, Figure

and BieSisows seah formain the nerparationfof acpeskicanmand formpifig kqmpound I as an
del.ta for Figure 14 : Shows a DSC t her nogram of
actBEIBESART delta form Figure 15 : Shows an x-ray
powder diffractogram of Conpound | epsilon form

BRIEWDESCRIPTRONOFIBE®RANVINGSam of Conpound |
epsilon form Figure 17: Shows the conformation of one

Figire 1 he Sivescil>emy(posidecdifractygram «Ediqmapavad I alphaferm.

f Fi 18: Sh ) f i f the oth :
B i S LA B R BT,
Fiéﬁ% 3 g.h OYovis i RAFKINeP il G0 gratmesl @pdund CeaRensdrth.

formFurthér details for the figures are
Figueo dat eShaws & RECEramoigesn bEComponrialpEopRSCRI PTI ON

.OF THE | .NVENT. The di scovgr f I[line form

Figee 4 ph W&b?ﬁéﬁ?wgm%ﬁo%lgﬁ%%ﬁln@%?%&'des an

Fi@fﬁ@@f? USHdws 4 DSCTRéErRrdnh 6f Gemboumbhgenabdsract eri stics
0

t he pharnmaceuti cal product and the facturi
Figorro des sSh ¢ satiérisbe CApopriy N M SHsp et ioapound f Alpka form.
b TS bl SV s ol .
Fif & 05 : O hwsHeqidustsle QabonriBaNManspectrum of Compound I gamma form.
Figure 10: Shows a NIR reflectance spectrum of Compound I alpha form.

Figure 11: Shows a NIR reflectance spectrum of Compound I beta form.

Figure 12: Shows a NIR reflectance spectrum of Compound I gamma form.

Figure 13: Shows an x-ray powder diffractogram of Compound I delta form.

Figure 14: Shows a DSC thermogram of Compound I delta form.

Figure 15: Shows an x-ray powder diffractogram of Compound I epsilon form.

Figure 16: Shows a DSC thermogram of Compound I epsilon form.

Figure 17: Shows the conformation of one of the molecules (molecule 1) in Compound I
alpha form.

Figure 18: Shows the conformation of the other molecule (molecule 2) in Compound I
alpha form.

Figure 19: Shows the packing of the molecules in Compound I alpha form.
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factors in the manufacturing and formul ation of a
conpound. Differences in stability can result from
waeb@i®e®20 n chemi cal reactivity (e.g. oxidati oPQT/DK2005/000127
mechani cal changes (e.g. tablgts crunble on storage
can lead to the conversion to a thernodynam cally nore
stable crystal form or both. The physical properties
of a solid formare inportant in processing, e.g. one
F Rér'détaﬁl@ 5P i G3hrel Grd RV EIEH ihfth€ Bkdmples bélblver and wash
ree of inmpurities. This can be due to differences in
particle shape and size distribution between one
DEFABIED DESCRIPHON|QF REEE INVENIINer and t he
anor phous form Additionally, for drugs that exist in
Theididcevant ofca gsistallinenforfroofrs phadnackirgdallyresefid| apmipeund provides an

solid formit i eneral ly inportant f bot h nedi cal
oo Simsraye e JERRE Y s Sh £ 0k BB AR GE broduct nd
theGh¥slrldyifeploess® The discovery of crystalline

Conpound |1~ and the existence of 5 crystalline forns

DIRRRIS W EAPLORTRRL, by g SO RLSL RGN, sty

and dopelutibe satof extibitadr Yyt diffeeenConiid downy oba feempound are important
advant ages for fornulation developnent a t.abl et . -

facims g, PO G JEToUBNDY G681 BT HOURE R IT TR by can

resdR V&g éhaﬂg{éé fedn&hiat f’éactfiﬁf}m(e.%f yaitaidd) e mesmeivatishanges (e.g.
are generally nore stable than the corréespondi ng.

tabdetn cpinthls onctgregmaan kad te Hiescangersiont focuthgrmedyngpéallyipore stable

in,the case pof..the air.sensitiv Idght s it .
e SO R o Bk BRBPASL 47 s AR rosesing
e.2oBRs 85l ERS MRt bé hRrsaifsdad foi fileer had Masia b af ilygiraieaithis can be

g

amma where the solid conmpound was exposed to |ight )
dué do diffbreacessBOVItITIeeshapg nd: sigmdisputioadbtyee RBS crysipiine form

d t] foih bst while th

relfR @RS pREr s e BBl R P2 "565% degr adat on.

At Rty PP B as R S erPR Gy SRR (3L §Rh e sold in solia

forph! 'inoﬁoéérféﬁa‘ilg hicetaBe R Bdtl ickadidad 20di cbaihabial egusonise® produce and
u

great care ringpurification of Con]%)ound . The
mapkets @ ritnowmy snistabine ipros h T heidissoparyi ¢F eatsfablingyCompound I and the

exfs?ge\gg%) ?rfl%f étgg%égfnreyfg}ﬁg leh 5L LN 4BRS, .npén?’oé rafgé{?ﬁ% &pﬁalline form in

Ised conmpounds as canpare

pldde QU arbiipBbesblith e¥lsd, e phystal rapehtiaseofuthe drtdiime Compound I
met hods of purification such as chrq?&atg@raph . In direct
offer d pdvatrgen s udermuletiiy Hlexelopmenictange Ak rprépas%}gm, e.g. direc

colft&BioT rNASE @Ry hiftE RILERL droghi i cact fons and it

SO suscep ydrol ys In the final step

[ he synt hesi s_of u : i ' .
Critalne FRPlRp s RO Bt S, BT ¢ hehiePiding amorphous
co&ﬁ;oﬁnd,eﬁf& ¢ if paiRdlarihienporthBOTn tHOCAR) of @63 1BAEGtive and light
rr.

ir Med. Chem - Central Nervous System Agents,
sepdve Compyundil43- 1551 . Et hyl mercapt an

Experiments were carried out in a Heraeus Suntest CPS+ for the crystalline forms alpha,
beta and gamma where the solid compound was exposed to light for 14h at 650W. The light
treatment led to almost 60% degradation of the amorphous substance while the crystalline

forms showed less than 30% degradation.

Compound 1 contains two sulphur atoms and is easily oxidised to a complex mixture of

sulphones and sulphoxides. This sensitivity to oxidation requires great care during
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has a characteristic strong odour, which is
undesirable in a pharnmaceutical product. The isol ation
wobkooSosound | as an anorphous solid results iPCT/DK2005/000127
i nclusion of ethyl nercaptan in the solid product,
while the levels of this undesired reactant is reduced
i on. Addlt .onal

P et g bR gy T ) evspithaiidh Ry Pilaih of Compound

bgrBf 51115%@10'11'5%5%% tdRcésSOE aveRNoB5E:88iséD oyl &s Rympared to the
ectreasing the filtration times conpared to the

progivot phtamdf when dhe GuepiuRdave Uipd ORF smethody ehrpurification such as

signi fican
eSS i CopbRE S AT PSHUE o it py underso
trah§eshavitatint deétidnk lahd atis 8180 pise@sitlé ®shyldhsipsik.he al pha

form A further difference in the physical chem cal

In RAO B‘ﬁélt ét@ﬁ iRfhd BentBEYS bRICLEPBUAPT MEhe CRREA elqot @thS/h §lde chams are
anor phous formis the higher melting points

1ntrodmed:cbusmg cfivd rpérsagan wkiacisaciamt [élMed Lelvcamt Eﬁ?@s 4Pﬂ2) 363- 1869;

f}ﬁ%gr ocg% %é?r,lg\cl‘er?ﬁl.glt g]yé% g "s'l%\((;)ghé(gg 1'4§1(;1%'3it].%tﬁyl mercaptan

ha§ %YC%fa?dc{driﬁﬁc fs@bhg daeur keticH l‘semﬁiebﬁalﬂé ith etapl’tarﬁxaceutlcal product. The
crystalline fornms Conpound I, herein naned al

isciasion, of Gmmound diag an AREIRYSs Fafid rompiisdn oot Fpiap! mercaptan in the
sof& Bt rcglhctt Dv?ul«l-: ﬂ?/el%%lo Bt ﬁ{dgscif Qe%%&g?%}egk%ﬁpﬂ@ﬁ ‘éf}@talhsatlon

a Crysta ine ~ Conpound
A R‘n‘%%ﬁﬁ’dt n t h ES)S' o€t§1{3 aclrfsf[%ﬁéﬁ Hrinngeoof;tﬂé m\fgﬁtlon improve

thORORABA Gteb for e)éé\mﬁl@ by @Béréé%}%ig the fﬂﬂﬂﬁlomlmhéﬁlmﬁpafrﬂi o thé amorphous
particular the term™crystalline Co ound | " flud

foxn @fﬂqmmundelt avhighaienef, Ergell sighifiernce o s largs scale manufacturing of
C(%lrél}/ g ]lﬁlnfﬁglfrgsr %eﬁ@] | ne%&s fom rha(IQ BE@erEfﬂgat?cﬁl epropertles than

or s a conpoun
thélhlbhefoemt | at ed by the posi tions of the atom c nucl ei
in the unit cell of the solidified conmpound. The

?L'Lrﬁfe? HERE &R Rh AU sKbI defneddl pfoperiiRs 00 ﬂie(‘crpf{tﬂliﬁé fores compared to
ke thermal behaviour, vapour perneability

and
the anotphbig §ormiil ithshhigherimelfiegpeiatshely & ahlsxkbek%& Exagpple 9, which can
uenc.e The various forms descri bed
gl]ﬁeﬁ?cg ﬁtaﬁa}nﬁgﬂ@?rﬁr&ﬁg%lﬁ%habl e from one anot her through
t he us \Y; pUS an tical technl
Aﬁndbqa nagxp)\;e @q pyventar e oW dlg{f)gﬁretd g&gé\ﬁ}}d; fg a%n@e made in a

crgslﬂélhﬁé SortPhind tHHt HtBEk 119 aXidadly s REyWEANnS f(frfrfs@émpdﬂar@(l?lh)erem named
fferential scanning calorinetry (DSC), solid-state

alphag betay gamuymalelts andepsilgnce (NVR) spectroscopy, and
Near-infrared (NIR) spectroscopy. Crystalline forns of
Tlalspﬁﬂ@btmad Bpectrthsunvea’aoh kefatel &t enygtallinkeGorpgoundrlayn particular to a

ysis. Sin al | ogr aphy_vyi e

SR i ST GE he AEFA HEASRAAY X fom or

C&ﬁﬁpﬁﬂci'ebomMé&haﬂW cﬁ}*dfa'[hﬂ@aibrﬁl@ o dalpoasdl IWithin contrast to the
uter or mechani'cal” nodels, thus prOV|d|ng

arhdrpbadi foemsIroparticular the term "crystalhne Compound I" includes the alpha, beta,

gamma, delta and/or epsilon crystalline form of Compound I, which forms are as defined

herein.

Crystalline forms of a compound are differentiated by the positions of the atomic nuclei in
the unit cell of the solidified compound. The differences produce different macroscopic

properties like thermal behaviour, vapour permeability and solubility, which as indicated
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i mage of the conmpound. Wile single crystal X-ray

studi es provide unmatched structural information, they
wae@sespPensi ve and quality data can someti mes BPET/DK2005/000127

difficult to acquire. Powder g-ray diffraction is used

rmre frequently by the pharmaceutical industry to

racterj,ze new crystall,ine fo
oGS G Doty A BFad B o 5 S P oy e
dlsrhﬁl%bﬁ frb A IRE Rhbihbr fRGIgh the s Qﬁlﬁarioﬂs halyticay ﬁo&hiqtue§known to
ormand is able to distinquish it fromthe anp

pho
ongofgrdinaty skildl imthe ast Bueh teehmigwgs|ingluds, Sphare sot {lw@ed to X-ray powder

st QBRLEERRPER 0] BB SRR TS, A USRI g

resahaﬁﬁe Qe E@tfdsé@;ﬁy layd Neer-Hfifaped PR epeo&oﬁdapac@qgtaﬂme forms of
shown in Figure as neasured ug nﬁTCuKa adi %l on.
a @Drﬁmlmﬁeﬂfeeﬁ@@ijlrﬁ@hlb’ ﬁﬁ@n&#@ﬁ‘é BrimaY B3hsBumingle; grystal X-ray

cryaraﬁpgrgg %ch e i8] bECHd BRI 1b Qle%grﬁm% t%‘ ozﬂﬁ&qseéf the nuclei, which

gram as measured usi Ka rad atlon
in &nhhﬁh}aban@étﬁﬁzecﬁwi’th ddi?nmterlﬁ mechbiilczl niflels, A6 proviﬂhrg a three-

~al pha form of Co d .l b
] BL. 2 ORI R U BB 250 comated
I
strg&%%}‘ ilgg fH&ﬁio@g i%ﬁe rzc%g%lgstl\l'e?é‘n@huzﬁﬁy @.ﬁﬂt’ @h:ill7sogne312rri%7& difficult to

ac@Bre8 PorBerIX-raindiffrhqiiva if osadh mbre(fmﬂpgmmby thwaﬁn@@ub@l industry to

characteri zed t Ld s e
chyReEHEq RRYS F\W\ﬁﬁﬁ%’nﬁ @Pﬁ%?tdl?‘gs ﬁkﬂg 1%?%%15 C]KYS} o%ﬂﬁ%’ms Powder X-
ray dIFBMCRIS PicRR £ R @ﬁ)tri%l': itBRds Qﬁlﬂd%eto’\ﬂhg dr?ithl(hﬁé aoae and is able to
spectrum Shown in %ure 10. The al pha form

disBogpishiritl fromathe apworpbeus rampotet iand dalbyothery ngtaélme forms of the
meltipg point in the range of 180- 19Q0C. The al pha
COPBPIIDf Compound | nmay al so be characterized by having

ARG SRENBBFHORIEThé Blveitiomrebtesodangstalling fomhaf Compound I
shown 1'n Figure 4. The al pha form of Conpound

naniea oalpla charelstiesd HE B R ASEOw IR SSEARADATHE g Figure 1 as
dot h 7 e Lis
m%?r%gt g{ngé %l?a& 'il o ? furth E%?@Q&]&Heng%%l%%nﬁrdfﬁ&hp und I i

as a space
chhfaclefige by $ét&ict1bﬁd tn the Xiraty pmydeo dififmytogmm be nwaswpd aiding CuKa

radigtomI-thot wekhses SThod: 10 el HEyist niZ8ind haepa (PP of Gpmpound
maﬁggg Lﬂ)@ a%%?lz bg }%Qin‘ggxtgﬁe&foﬁ ah Whé) X-RAP WS cOEram as measured

f an rdingly, the invention also
usirp! @tks rh&iat&?orcaty% ahglesr {2 char adt épilzd0.49py 1RaVB g 18.1, 15.5, 17.3,
crystal structure Wlththef0||OWI egé%{;arac ristic

21k, 238221 peleha oSt et A LU APy CRRTARILAE Y Thysolid stae
Cangho %g ég\ﬁﬁ)sp@cﬁsgn sl&&g’n ?rfel {%%.)e A BRI S fbrR A Eompound ITnay also be

es in the asymetric unit.
ché@cteh@eca%yrmetNIiR: reffeictance spd:utmm: shewalin Ftiguret 1§k éThe alpha form of

contains 2 s of .Co and.one_s
Cigppeind ey GRS p 9rasﬁen@?£8§ i, £ I o Y Qe ranee of 150-
19068 15l ?fl§ foﬁﬁ'cr S LAA 1 Wdyhelso red %hﬁ%ct"eﬁzéd“by having DSC

above ‘I'ndf cate structure
thermogram substantially in accordance with that shown in Figure 4. The alpha form of

Compound I may also be characterized by a DSC thermogram having an endotherm from
about 170 °C to about 200°C. The crystal structure of the alpha form (Example 8.5) has a
space in the crystal lattice that may or may not be occupied by a smaller solvent, in
particular a water or a methanol molecule. Thus, the crystalline alpha form of Compound I

can be a solvate of varying amounts of water and/or methanol.
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havi ng atom positions substantially as described by
the coordinates in Tables 2-4. Wen indicating herein
wo evostm20- Ray powder diffractogram data the PCT/DK2005/000127
reflections (peaks) it is understood that the
reflections are expressed in degrees (at 2Qangl es,
i.e. at 2-the r
Acqegfipefy 5 IV E e fkes @ p o TpRTRAE Rl & RhfiRg o crytal

strfchat a\ﬁiﬂ@ rthe efﬁll@wmtghehaa@dm';stmm\w el22dKf fSpace @yowm Bhovih, Unit cell
in Figure 2 as nmeasured usi

dxmemﬁongraem@mrﬁ b i HRUAh o< SRR LT ot 2SR = 50°. 1 =
o0t Zafeninen il talutoe o e SIpRBFLOGRE B grytal sructure

corﬁalﬂs 2¥1Qolgculéslof-ConZﬁbLﬂid 130d Gne Shiectiedta, fuﬁrmqﬁan@wﬁthﬁmd)lvent site
al so be characterized by having refl ect,i ons | 1
leadt Ssmaiysclv . A D IRAR S RS0 ey Cigaled crystl structure
d
havi%g L}t%h)llgorégﬁ) g%‘gﬂ_{%ﬁ§ ab %gscﬁlgec?boy - céﬁrdiﬁlaték in 31"Jabl%s 2 4.

beta form of Conpound | nmay al so be character| zed by

W}t@pirlllggglglitb% lqutq%}l g,%rggr S@ﬁﬁy éewl@%\fﬁd% g LA Stre]lgﬁ\{m%eﬂggtlons (peaks) it is
unﬁf_e%%gc? {h%ﬁjthéigﬂ Riohd%: 2 %eﬁ&tillﬁ’ aéﬁg&e(aﬁﬁ@ﬁgléﬁn 8. haﬁ’%hétﬁ angles).

bet a of Conpound may” al so
characterlzed by having a neltlng p0|nt in the range

A QL 20521500, prelerably aboul 210G, The, bel e L GD Shrciried
by'i aglr ;ﬁﬁ%ﬁy B@hﬁg& %ﬁiﬂ Showh i %rg ang ﬁle‘é&lﬁ@d tdiag CaRewadiation.

a form of ound | may also he
In a Ifatltlaarteﬁfbozlenierib,ytha besCotrhés dwgzmnmé\bwgﬂ%mloeﬁ totheekRay powder

from about 205C to. ab t.her
e By B Pk P A e o7 17 224,
302 AHB beRALAR02'CASbuRY Thhey afsiBY chaneierizadi tyf liz&@ﬁg)g:lfhn’ﬂlons in the

shown in Figure 3 as neasured using CuKa radiation,
X-Rag deffitaooigrents nichmrednning (G radiatioara 2Penigksd 66y 8- 9 107, 114,

fl f
11,72 agte]?ila %3i$ Iﬁ;l&%ﬂ,@ ?3{ %&%\@ﬂ ejgt6d ;thrﬁ’Sf ;t%%hl&@(ﬁ)%}g}ugd I may also
beé%xm%ctei‘% cfb gohd]s?atg’ Caffonl13 M@@mrﬁ gligwiofn Figure 8. The beta
%ay al so be characterized ¥ havi ng

fonnefof €otiponsd I mayrﬁs@@mlyar@ntmzedcbyot@p ﬂﬁgalgq?rsgactrum shown in

Flglf@e g\q %Kg)e{alglr%t S (gorg%)o%g gﬂ%& éﬁs? z?haigct%éz g lﬁ» gavmg a melting
ﬁ'ﬁ] 1 th@ Fanbe oFRQMRCT BFRrably GOBROYNCC. Thaybetd formbef Compound I

aracteri-zed by the solid state Carbon- 13 NWR
meﬁypﬂﬁd beichesadovize ibyFiayingeDSC tRmaogemmeubsEntinlbf naskpidane with that

shgwgcl%i dlgh?rg &HP hﬁr a%t Ty | %Gf‘g)rr?]%/%légel M %fﬁee&{[a"il&qgrlzed by a DSC

edo‘%pe Fhef &h%a@ttz@rsp@e&amt havitng a
th&}ﬁé%ﬁ%\gfl |en the rzf\nge of 212-21 8C. The gamma form

‘Ealbé e fj; ﬁi%t h? &F O¥mBavid'a RRfed a
ﬁrogfna nst a1 Fci y gatﬁ:lcor (gmce Wi tll‘rﬁ1 t hat shown pamm
chhﬁcﬁkﬁ@d ®y Qhe ThRay epmalef d[flﬁnadbgﬁ«xmshxmm in F:r@,ye 3| apmgasured using

lelgtg ;qaflcg%gy; nggqugembo B’GWP o % omij1 }/sl charac CIIZQC? gy reef'ié&lons in the

X-Ray powder diffractogram as measured using CuKa radiation at 2-theta angles: 9.6, 11.5,

12.5, 16.7, 19.3, 28.1. The gamma form of Compound I may also be characterized by
having reflections in the X-Ray diffractogram as measured using CuKo, radiation at 20

angles: 7.5, 8.3, 9.6, 11.5, 11.8, 12.5, 15.9, 16.3, 16.7, 17.2, 18.0, 19.3, 21.0, 28.1. The
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2250C. A further enbodinent relates to a crystalline
form of Conmpound | naned delta characterized by the

wo2Rapsponder di ffract ogram shown in Fi gure 13P@EDK2005/000127
measured using CuKa radiatiorg In one enbodi nent, the
delta formis characterized by reflections in the XRay

aonie S5 oF KORRER BT Ay o IBQUIGL-UR0 B 6150 G312 o
speétpurf shéwn $n Fi F?ﬂ@eyﬁ el Heagabh@hdToRin @C(Eﬂmpkﬁﬁhdll m@yalsd oclagacterized by

characterize having reflections in the X-Ra %
the NIRf refletiegeeasnestumediowngds Higvisgl 2odiks seamaiqrahohCoppound I may

alsq?’geg%haracée edi)% }é\/m%éjriielgi%% %%m?’ %15&1}} é!i%ae]og 2}22@8‘}%'61;% gamma form

of Eefr@b CaRPUne be BRafactériRdbiy GBANACISCI thethdgyaaubstantially in
[t ng point in the range of 211-223 0C._ The d(glta
accbmanwwhompbalmyvn inviiguse o The semumanéarey Pz EQUIPURG i Tgy also be

cha§ t hg %g@g@s‘%’bSt ant | 31%3["{15! ]g.%?ec %O@d%ﬁ%%lﬁnné)%}l{ a%°C to about

17 §|S0 be characterized by a DSC t her nbgram havi ng an
endot herm from about 2100C to about 2280C. A further
odi ment .r el at t.0 0 OYNfarhed delt
5 EpbbebRoEnEhubr of L iYRling cBghnbl CompaROtMiarhed delta
oha&laétéﬁ@at@gmm(m@vmwm Em@mmgﬂaﬁn asowie &is mgnie l]l§|asgneasured using

CuKa radiation. In_one e thee
CuKgrrpdianen. |Injoge @ﬁ@p@&e@ﬁ.tgbgg&%r@fw RS efiﬁwtfﬁﬂ SR i the X-
o8 o 9-EKangles: 9.7, 12.1,
Ray gawxlfelp gﬁﬁg toglJ héﬁ%%%gmﬁﬁ% @@Wa@ﬁtﬁﬁ aﬂQ théthang los:
16. epss Borp. 1,002,085, Casso UThe dbltarﬁmmié@ompowwalrmy elrsp e gharacterized
havi ng reflections Idi{] t he X-Ra dlffracto r

by ﬂa@*glglg redediions én therddRay iffracigramp aeasyed 41! @&% r@hatlon at 20
2.1 %4 7 1
ol 35,5090 H1E0 40 ST 57S 185 0528 98 350 T

delefirRcsfal dragshndyl d’ﬂ@vals(gbachmhcttcm@dm havinga tnhblngmgg in the range
of 3&1533%@%%%? Toltdfopy HavoMEOad TS ARgha fiaracterzed B) Riving DSC
theilglbsptﬁ%gts ! l% ia n&‘ P‘?%&%’i?ﬁ £ Svith it tsfi‘&\’im %{‘@‘Y@né '14 Firasigelta form of

ormo npoun may al so
Conlpiag 1ehay gido by oﬁa@&@nkdtbbym@&@thmmog@m ha‘engi enreadetherm from
from about 1750C to about 1900C. The invention further
abow|240%S ta abahy2$iCct ures of the crystalline forns of
the invention, e.g. a mxture of the al pha anddg
A cfmythéraletnbnélrﬂemt mebltescmmo gwatalhneAﬁorarsm qemgpynd I named epsﬂon

o BESERLBT o LBl B BT g msrd win

CuKh Fdd%fo% (r@bn@émﬁ@eﬂﬁiéhﬁdheu d}bsnmn@di‘iﬁ of rGxmpduing 1 is characterized by
crystalline form of oun

havi n an X-r
refiiickibnaint thg Paiey lﬂ’b‘yﬂ@l‘rﬂlf clagram @p In%ﬁas‘ﬂré BFige @‘%{P aﬁd 1agjon at 2-theta
angfé :_lig{),l E% ?’ew’nf% éa]?he %\QH&{ filif 5 @GhhAhdPBREFER0 3R characterized by

iFgure
having reflections in the X-Ray diffractogram as measured using CuKo radiation at 26

angles: 8.9, 9.2, 10.2, 12.6, 14.2, 14.6, 17.0, 18.6, 20.4, 21.1, 23.9, 25.2. The epsilon form of
Compound I may also be characterized by having a melting point in the range of 180-
185°C. The epsilon form of Compound I may also be characterized by having DSC
thermogram substantially in accordance with that shown in Figure 16. The epsilon form of
Compound I may also be characterized by a DSC thermogram having an endotherm from

about 175°C to about 190°C.
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and nmeasur ed under conparable conditions as described
in Exanple 7.1 or by any conparabl e net hod usi ng CuKa
wo aaisagisom. This definition al so applies nutatPET/DK2005/000127
mutandis to the NMR and NIR kg gures, and all other
X- Ray data descri bed herein (e g. X—Ray peak data) and
for all the five cr

The,yron B o GEFES IR aperreR e ool Gfrention. e o

batehriiddip A Sin@h cARAlleifeih of @bi bimms are taken
ml|nto con3|derat|on Tﬁg solid state rbon- 13 NMR

As %@&P 551@1 Szrppgsfoo%s ifkehg ’taﬂlﬂesfo%%(fe('f }_Ed/urﬂela%"reﬁﬁerized by the X-

e spinning speed of 5000 on a
Raﬁ gﬁmtdeo riéffenctogirarh sho@R- MASigoH@) avhmsasurdse usjyR CuKa' mean the

BTG BB AE phoBL B0 R PEAS b s

to Flgfnleelal BNEGIHARE bk X-FKf Rwded dﬁ‘ﬁad"tﬁih%a&ehﬁaswxefr@hﬁbdl jh that Figure
ovi ded as desCribed’in Exanple 7.3 or_ by any

and: omgmanad | endeet droeharibie mndnﬁ@m #5 Jgserbed ﬁ@s@f%@% n-bcoh by any

conpfels PR buSBERKERRU R 2L Ut AR BOPRBH s s o
theENNAC B NIR Figuees) an@atli dihbrrlélfaiyed;ati de@:rxbe&stteadm |(elg X-Ray peak

form of Conmpound I, which is subsfantially pure.
data) pnd 'fepld tod rthe giqeycrpgﬁa]eformagsl ggtft@ah &feplpha n}éeéarsga(%a delta and

epsglg){% r%g%egﬁ%algr Sgl%}l ft}%ﬁ MaP5in Hﬁféall varil%tlgli%s 4B €a1@h RR8 consideration.

ta or pS| on or aV|ngapur|ty

Thg A %1& gﬁﬁ%aét ab§§tN aleecgtlg 399 eﬁ:ﬁ% t(grfrlgl}eb ko efe??& ly ??&%red using a

sarbOIERpiMAfe! spER] $S5080HR dnergpecedtister whhutCERHOLS phibehTinss, the NMR
easy to |st|ngU|sh fromthe neltin %0|nts of the

spévemmi in priefeshlyhengvisied o descrined xRS 7 CoRFISLATY qompgpable method.
1.in Exa
ThF %gﬁtrf:%??targ:earﬂs%gt?% %?/fs‘?ﬁ%? |0£|5 ﬂlléé? 34180 S Cf!?élﬂ?fl ;\K/l'ls\rllléled as described in
Exﬁﬁ fd N3 PRt anyhtehiparablat méthadt 1n11'z$5(tl@,11aomlﬁt al @a@lutlon 2cm™ and
18Q0C, such as in th range. o 75C- C .18
coewion of begine sbifind Sppe TR tgéca%«et 5 g MSR-

In rﬁg{]h%?e()f §1lglgegé§l %%’C@%Ptlrz?égﬁégeﬁ %Ca gilrp’g 1Q,eafnalgn§1¢dqrﬂ%>und I, which is
su Afnttlapg grﬁﬂg Eﬁ’ﬁ as%b@i%ﬁt%lfyeﬁlr@y aP96ed BreinExReaId thal/thé. crystalline

|ment relates to solid Conpound I
fole® bt @bﬂipngnct Ly@g ahé ipba ctmtq@@amma, daltmaeHSé}meOf%éS having a purity

l 0,
of :qg],\égﬁqt %%F(émcg}gigr%t Efgwtéa ‘lje'a% ?t%%? oa&ﬁ%oiea&%ghf‘sﬂ 059
T@%ﬁéﬁﬁo gﬁéeolt The t dpqlﬁ%%ﬁﬁr&?qrg gg%@lr St%)geé}rhlcl% is easy to
d1r1ltﬁlgﬁ1{tsh S@ﬁ the lﬁ‘fﬁtl @‘ihtsl cﬁ Rsd heBQ0deHribe@ asista90P4 foerhs &f Compound 1,

crysta ne al pha formof the total Conpound
of| Tqbile s émExamplel. tAwsordingpawvitinithe Bivartien is@lspoygalline Compound I

L SEIPOUTL L, Con 8718 PLIS( DL, CPTROYAEL B i o e o
17%0%%%g9?86% %@ flSphé 930¢8L B 18 Pe-PRdoe, hipdriaiiely i 1rr]1 the range of

descfi béd herein. The term "mai nly" in
189PE€00EC 6PPI®RR5MEANS

The term "melting point" as used herein means the onset value of the melting endotherm as

measured by DSC, cf. Example 7.4.

A further embodiment, relates to solid Compound I containing crystalline Compound I

alpha form. The invention also relates to solid Compound I consisting mainly of the
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that the solid Conpound | consists of at |east 75%

such as at |east 80% at |east 90% or at |east 95%
wa@eyssdoko ne beta formof the total Conmpound | PET/BEVS000127

A further enbodi ment rel ates 1igo solid Conpound |

containing crystalline Conpound | ganma form The

i nyenti.on al so | at es sol i 0 QNSE.S1s
oyl Aake fri’ef Cofapind LaSRihes FOTRC MY bk CHRIAY Pthe present
cofteRtChbRRInfiaresolid ThmpbasdTl comist ¥f atileast MYk at least 80%, at
context neans that the solid ConPound | consists of at

leated%, orsddeasi o awystatlineadizha fomypt B tpighGpmppyyd bpreggnt.

| east 95% crystalline gamm forg1 of the total COI”@OUHd
A furfhergmhedimsnt iplatersio RS d AR L Srapuung grysiiling Compound I beta

U . CO L i i | .

o BRI LG LI, L e PO AL 7 e oy
betadbah of Cogpoand] desofibédberemy $hatdrmrimaielyt & fherpressht context means

Conmpound | described herein. term"mainlyh,in the o
tha tesssahd Cosppaund LioRsstsof 4t st Pl b fr i dO7e. & 18 90%, or a
lealgfé%‘g’% %g%g?‘ﬂﬁne%ete{ fiSlof thfotsl Cohtndl pigag! 80% at

¢

or at least 95%crystalline delta form of

A %H@&O&%odﬁﬁeiﬁ%meé tP 688 WompPduhdt BttaifiHeoekys@ine Compound I
re

ates to solid Conpound | containing crystalline
gadomp tumd Theejpsentom flse rela®aeoj solidnEompounds b cpryigiingsmaigly of the

a solid Comound consi st i,ng._.mj o) epnsi:l.oRn :
crystl e $ER G Th et toﬁlggqutg?fgﬁ i ellgléﬁ:é(mTE}éé Pe gtrnmqﬁé#i&nlnfl the present
cohtext RBarlRIBSERE s6RNTRXIpoBANSoidiaé of Meclesn|7iSeh, Gactpasipdehst 80%, at
consi sts of at | east ‘})5% such as at | east 80% _ at

ledse @06, @OTdeast 9336 crystedlineommgras {psmenf|the ot Sampeyng 4 prgsgat.
the total Conpound | present. Broadly speaking, the
A fiathar cmbydimant Takeles e SPUGoNEiNEB A AENPirE, SIEAT G ;quwund [ delta
b var i i - 2ot | i _
o, Bt S, BHR045 o LU Peyilng b o b oyt
deftR FRALEIC dmpandtialeperited hertin Sihegenre trhaidly”kin twrpresent pentext means

s o o hcat bR i Y o B g R 0%, o
H N t - - t h
P ML TRY O oRRRURE Lonfeld e

Aﬁﬁﬂh&oiﬁaﬁ?&mﬂleht PBYiedhs _Csotaé Qedt P chmsinirgt atyetallifi €bmpound I
S

e subsequent conversion to the crystalline form )
epBli@f forme @hecnpentiminuales rélates ki ¢ sphig praspd rlagnasisting mainly of the

about. 300C to abo he..bgi.l i ng BOI ( sl
eppidn %Bgm( gﬁﬁgp}gf)gﬁl(ﬁ dtgfcr{bﬁg hg{ﬁlv. ohge Pek}gr em%lrﬂgf é?ftg% present context
miBEREH Atofd CHRYpJuRAJRohdiRebEdQtst B, duch abatlieadt 36%, at least 90%,
ol i1 ng point of the solvent. Theresulti nﬁ m xt ure of
12

orsibleastrA5 Yaenystabims sisitpn formyp! the tetsbCepmpeund hpiepete
and/ or continue crystallization. The m xture is .
Bipndiyespedking, chohact! tiystlliderforrasiphgomaeurd] mep b iprgpares by a variety

ofrneihpete iy B notirhe Do SR B Conubly BOHEEsuitable solvent
C@ﬂ%(%nﬁﬂtl hiagngy ?ﬁefiﬁt@d Ukl RegeHP khakadn 3Bt iatls stEY adehose described
I solated ffomth

e cooled mxture by for exg‘gfle )
hefréiht Batwapnob gensaalt guidangas Compoun] nfaynee B%w yithess fitpble solvent

wl\rlx\{icfl hmértjly %gi}{e% eldetoS%lcﬁﬁa[&te it Ccﬁssoluﬁon of Compound I. The combination of
solvent and Compound I may also be heated to facilitate assist the subsequent conversion to
the crystalline form. Preferred temperatures in this regard may range from about 30°C to
about the boiling point (i.e., the reflux temperature) of the solvent. More preferred

temperatures may range from about 60°C to about the boiling point of the solvent. The
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as, but not limted to, the solvent enployed for the
crystallization, and dried in vacuo at anbi ent or

wa@baoglosiogo el evat ed tenperature, e.g. under a nPCT/OHR0V5/000127
purge. Seed crystals may be agded to any
crystallization m xture to pronote crystallization. As
i.ndi cat ed above crys |

restlfaE GUFPEP oL et COBREnE TR B opled tohAE hfor continue

cryRhRRANGH 1 tahudiis pRIfvably dSorgdogidinchidinganatusal abdﬂmg to ambient
sol vent, (b) crystallizing by precipitation Conp

terfpemueh stemperatyre addch Ehg 28 B-nabquh BRW %ﬁ‘tto fab@% 20°C, e.g.

e obtai ne st al I
o g SeBSEeE B, RS FETIRUBE ke sBp BB L hmisre
for @9;11“ "lé'Tﬁtrhtlélﬂorsdéhirﬁ@%aﬁloﬁodtﬁtﬁlﬂTneée@garﬁlm@l’(ddoﬁltli)ﬁ stultaiﬁe solvent such
ficient to convert it into the crystal line f

as, zmu n@b)ms@éaw,aﬂxp rglvenemploypdifor theraryvialigasion: Ag dried in vacuo at

amﬁﬁeﬁ%rrséﬁbﬁ% Sfoggggrﬁ%)erat ot g%dd @og%ﬁggeg ﬁﬂré& fferent
S B T R R ?CE?%%JH@??‘&%?‘H%Q P %oﬁ%aw@ﬁ%&

the invention for preparing.c

I
Asllﬁ@P%@ ﬁbo‘f%@Y%tﬁ%lﬂs e Jaiprr e e GPITBRR frappl forms of the

kA19inRY CBRP6lR tain @Nsuitabl lvent, (b
mvf{%ﬁ oun @%ﬁ]ar gbé; % bidé solln\?ent i[ngnd separ at ?uﬁ; teh(séO ®)
crysmllh/zﬁemg bf @rmpltaaom lﬁoannpoeldd driymn dhd soleertomsbisn geparating the solvent

ﬁoigf ugggﬁ%@?&%ﬁlﬂﬂ%Ba@ tro?fg uy gx%l)fh@ ﬁgroc%:?s %)gﬁ)rlsmg the steps
Y fushitaBit élvféﬁbfo@ BRI ti fficient to convert
of: S(g)e%ﬁ?éxﬁﬂla% eBfhpauly @r odEct i gt alsned P gapgﬁ 0o hl(r)raessut timen

it mkes dheapiprlsuaﬁmet ﬁgrmaascb |(lp)dseg_a,m§1@g rihe jaleobat Eor Hy obtalned crystalline
Cogrg{vﬁ}gg III ﬁ@gm 1§ d&%ﬁ%’%%ﬂ :,tlgw dlrf‘fepe%li ts{)lqlgllltgrcar?ﬁf: %@écffd BGRe the different

const s

cry@?a‘ltf’oﬁﬁ!; Jf compbald T helpher beiaf ggmmw Wietta | an,d epsglont fie a preferred
al pha, beta, gamm, delta or epsilon for

embodionait.rihe yrnethcni ohie AByRaion (AB PIERYRHE PRRAN e frEpqpd, including
the ﬁ&)ﬂg,gpf%t%r g d{:ﬁﬁg of " %@H Ly, e a(ﬁ?ﬁﬂ%%@?@ stalhzln% by precipitation

at’ s cryst’ i'ne
Co‘hﬁfdﬁﬁd I iffdnfa Sﬂtab&rﬁolmlt end spafatiogthchelgmb fpnciba @ubtauneudg;rystalhne

Coallpo(yglé% i @?&%&%o\éﬂ;% gl}a?(é@eg r&?r‘%%ﬁg&%g%%?o t%f %ﬁaﬁ%l&n of the different
cry(staki) %ﬁ’{i? of the i 1{3)‘4;}13&%' y A) &hﬁf‘ Qblaitibld oft mitite Véx@&@ﬁcally a product

but'ano ter; 1-propanol wth
obiiedr by dudbemtthndd this also zawhm for"a sobidt Comapeumd) I wrtmnm%crystalhne

e RN st ) oo Syl maimy o

LosRiLiRG8iHH 6f @ohipolsd fetiened alhhal bda, gamma, delta or epsilon
on %bﬂlcgﬁ%ll—@’s 1, wher e Rh?)s a Cl-C6-al E& e.g. ethyl

foaget ate or isopropyl acetate (e.g. ethyl acet ate with
4% wat er or isopropyl acetate with 6% water). The
Adcomifgly Oin @hs aispeddt ahedSntentih ere};atqsstoaa | netboddiap puengring crystalline

(gr?lt@a%?igflcgaralé%ggg{ E‘\IEE]{‘JA)[ astra E%ya CB&Q?}‘E&{] 51 htgrmed kD a solvent
sele@ledB RO for&py Silskihg Q)f%ﬁ'ﬂl@éiﬂaﬁlol vt 0% fooabout 8% water; (i) an
aliphatic C3-Cs alcohol (e.g. 1-propanol, 1-butanol, 2-butanol, tert-butanol, 1-pentanol) with

4-8% water (e.g. 1-butanol with 4% water; 1-propanol with 4% water, 1-pentanol with 4%
water, tert-butanol with 7% water, 2-butanol with 4 % water); (iii) an ester of acetic acid

with at least 4% water present, wherein said ester of acetic acid is defined by the formula
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In a further aspect, the invention relates to a nethod
for preparing crystalline Conpound I, characterised in
wo b@s/osmea crystalline Compound | is formed i nPCH®K2005/000127
sol vent isopropyl acetate. The invention also rel ates
to the crystalline Conpound | obtainable, in

CoBRER e PSSP AT O Rd By SgBESHfe cos. ciy

accbdty ikl 4% %t@%ﬁm%byﬂ abegita vfithr 6% walerd The inhattioasiiseatlates to the
the invention relates to a method for preparing

cryg’qaymeg(me@n@o}ml@;gwgb e, incpratigtpeebtaingd, by suekt mgtgp@ In a preferred
emﬁrc},lﬁ%t ﬁg (i ErsTRIRHA, bnd Brb IR AL RELKABbuRE] A Pfbm.

group consisting o

e P R —

chASRE:PRE A it siild tohysladlié @Bigound 1 i fonedigehs eloehttistpiopyl acetate.

propionitrile ( CH2CN) is a C3-nitrile; (ii) ethanol
Thevinvention also abletes (@ dhevgy dalling Gompozad 3job ¢ irpaitigular obtained,
al ¢ hoI e. b i at. |
by B tm o, \}\l/gt e;b %ﬁ&gf%%{bgggn&lt lﬂ{l%gﬂ%\(}%%&,s to A tbrmation of

crybtalittiealthpdifhdTobsifern, (iv) ethyl acetate reagent
grade. By the term"ethyl acetate reagent grade" is

In He@f¥erla8 1?3%‘[ thamvnfordeeléLio. a ﬂi'éﬂlokirﬁiﬁﬁﬁegmng’ib@aalhne Compound I,
relates to the crystalline Compound I tainable, jn

chayeetetised| inrthatsaid erer@ta Iligg @mpwnétlnééormw in apﬁ@ff%rrtrSélﬁcted from the

groglpn%g)?lggli%?gt‘lgf ((:15 Eﬁh&?dghﬁa‘%ﬁfﬂe €. %ﬁétgﬁ@ %&P%fmtrlle) with up to
ab&ANIQYH RRIfdr, (elh @mmmﬁmle avith’ €Joaveisr bo acetomitrilodvifloi2 % water), it is

un qﬂ;;ggé Iggnag p&?}@{l&}l qla k@ég%&gg q|13-p1§rt111%g ﬁt&%{ | SF‘glth V9% to about 8%
J t
wa aeI?'l éﬁgﬁ gﬁ@ﬁ%éﬁ’ E@l‘foli]se(e&(%q élﬂﬁ" £ 4 LgarRly with it RBst about 10

anol
wacéro@rgo ﬂybmiphﬁtﬂnl@l %)Waﬂer,pt-bp‘anoll 10 \M)tvbatblé;sévl bthyl 46state reagent

th 3%
et PG A S ARSIt RS B 25 TR, E50ia P Yogvater. The

1m>€’ﬁﬁ§1¥1 alsyl r%ﬁt&oc $hé bf a}oﬁﬂine Cr&ﬁpédh‘depblbtﬁﬁhaglbsﬁl p&tiadl@Sobtained, by

e crystal |ne npound obtai nable, in
sughameihod] hr a pmfawmdnbcmzmsnm Iﬂusrmehlmdi lerds t9 the dexamatien of crystalline
enbodi is nmethod | eads to the formation of
COH}R%‘P%EE Hpound | delta form In a further

embodi nent he inyention relates to oté)? d for . i
In g QA nbOYTEEY | ROTEIHIBUARRTS 1% Fa P e apRring crystaline
Co Lindal Skl éfl?ﬁl,dl ir{‘?na?‘%gfa C‘;:_&ggtaihn'esdnﬁﬁm [ Bs tf&&ned in a solvent

vent’ but y nrtri e i nvention
selad:tsd) frehathes gt-cmpt kensistipgt af: | (1)1 emC@hplmmd Co-6bst aicahel| €s.g. ethanol,

cyelimdar eatbant] A7 4 HRrRaH Winrss MsRre Sirnae IS S 9 . about
2"/? gey %tc%lcid P@py@%@l%‘l@ﬂ 1l pl%ﬁﬁidl Q% hatel) ethind@% dlated éb}ﬁﬁrho stirring).

d°that eéach of the crﬁstal line form al pha and beta
The anvention alseerlatas to dhe preysteipg (Gampavad Jeaahiingtle. i periicplee obtained,

bygée gﬂ}%ﬁ}o {eh@} iuplrgt% Ie esmobod?mgnt, s PREIGUeRs to the formation of

crystalline Compound I delta form.

In a further embodiment, the invention relates to a method for preparing crystalline
Compound I, characterised in that said crystalline Compound I is formed in the solvent

butyl nitrile (CH;CH,CH,CN). The invention also relates to the crystalline Compound I
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shown in Exanple 6.1. The crystalline beta formcan be
converted to the crystalline alpha formin the

w@r@sesmeo of nmet hanol as shown in Exanpl e 6. 1. p@h®K2005/000127
invention also relates to a ggystalline product, in
particular the crystalline forms of Conpound I

R AR R e —
leadd %Stﬁ@folrﬂrﬁﬁom%tﬂﬂimb CotfpRundY ef¥iloptlorntt @ further

aspect relates to a process for the preparation of
It h%gﬁf; k L%anﬂgl‘ﬂ e;aﬁﬂ f ‘fl?eﬂ&?gt% 1138 f&nf ﬁl\b‘ﬁﬁ %.hh ibeg 8108 @hverted to

eta or form as
the de)&wllnﬂbeghmnﬁa Eorm, ttmrntemoet afreesiithlele eofv)enﬂ it partitigdar acetonitrile as

shog\gag];lgé? o f & m&ﬁﬁéﬁ}@?@g%gotg dar %J%gn {: gé:g\?e%ﬁed Q? 35\6 crystalline alpha
forfl 5t ¥ nl%fbéb%c& bYahbINg SKONPALBghplE 8,120 ar omat i ¢

an aromatic hydrocar bon, preferably an
hy 2 talline fi f
Thegrrg\%%lgl IF%.fSB fal(f%s 10?5 r%})’slta?]?ﬁeoﬁ{otdhgﬂ glr?g)%g%cﬁlga}rsﬂafvrys alline forms o
CompOurd]) o%fai)@fbw |dtglntm@reefcmmhembochmen‘enbtafnednby reprocess described
preci tat ed anorphous CoEp un As indi cated above
herﬁlﬁ o @ﬁftﬂaE?ﬁloé‘fOf delline FREp @oﬁ‘fjp{)und | is very useful

inter alia as a purlflcatlon step in_the manufact ur,i

Thoﬂnmh@ouné furthes asphelr iekgas io) & BIOCesseor Hh Preparien o dlqg{npound I
as el at 0 r

B

forﬁh%QIer&lﬁiidﬂﬁiﬁh r an} usixtusschessvifoithtorthetanadrphdus form of Compound L.

invention relates to a,nmethod for the man t
Su@opﬁ%@ﬁqdma p]@fﬁr{eﬁ %l?q%taelgoqoﬁmng«é%thg %‘?@p U{NZ@ cﬁﬁo‘i‘\gng crystalline
Co&? ti der st oo o }ées{o?] t, 0%, %Y%ﬁiahb Q@dﬁ&mﬂn%réferabﬁy an alkyl-

e Crystalline Conpound | of
berizanenichais )ayhayle foe tqduama (hé d)rd:wplmtmgtqw@cmgd d deoon t}m@@omatlc solvent;

m@@iw&r&}tsnﬁghﬁf SorAE Sodah gt e SR e o ?81“80““‘“

and se aratlng the obtained crystallin ound
Asfindsiehebers U)@rfprmw Pherasialiah GompRR1cS GO VBR el igter alia as a

f
oL M K @%@%@“%“%%&gﬁ;sﬁﬁ‘?ﬁé%ﬁ%%ﬁe' |
Th? H%V%‘? gon%g Spect 1lfeal?§s {o &fesg i Jch%vﬁ ﬁf%’tu?ﬁg @f Compound I

orm a cru ure o
cor@[@ﬁﬁﬁglrﬁj chystalligatior st rasd dedttibéd rhemlm f[l’lus onmtemhodlment of the

_ means that the m xture nprlse ur|t
anGRfll@atT@léWS ptpoa u@@%loaefor G mw&ﬁ%@aﬂ@% thli pvhich method

co%? sEe?) YOS ThXidiled {3RYr ﬁ@ﬁllﬁfép@f)ﬁ‘ﬁ)@ﬁ!nd I It is
rect rom e re ction mxture, or the crude
unde@@6dd chat thiexérystelling \Cdnapoend é e $hdo;naemt&m mey derpeepared by a method

os BARGEN) BHCIw P B PFGTR UG COmEREPLEN b iR G TR solvent as

dedRBPLHAin! an@'s Fﬁ’ar%%g e @btalde chyyvamid QSmPguﬂd”'lefrom the solvent

preparation of a medi canent conpri sing npound |

Th& ”qx%fiﬁ&ﬁ’ J}ggﬁ?l'hr%ghtte%sor teﬁ.’ﬁ&ﬁ fb%? EltﬂLﬁ‘ac':tﬁMﬁ%‘Bf @Bm%bti&l I wherein

e ‘manuf act ur ng o
the Compound I is converted to crystalline Compound, including a crystalline form of the

invention, e.g. the alpha or gamma form from a crude mixture of Compound I. The term
crude mixture in this context means that the mixture comprises impurities, e.g. oxidation
products derived from Compound I which it is desired to remove. The crude mixture may be

separated directly from the reaction mixture, or the crude reaction mixture may have been
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phar maceuti cal conposition of Conpound |, which nethod
conprises preparing said conposition fromcrystalline

w@oonsosaydo | as defined herein, e.g. obtai ned bpCBHDK2005/000127
nmet hod as described herein, ingluding a crystalline
formor a solid of the invention. One specific

3 i r.el . . SUC . t.he al or ganma
SBRRE 0%0e AL A AQPYy BRRL S PR B SR e et
toptharuse of ut drgablline Goagiocune . orAssali@seft thb 88veddibh ii8 fthe preparation of a
reparing the fornulations froma defined crystal Po?m
mﬁ%gvﬂg CHEPEINg §eomaroundd as g actpyigringrodishld yi el d and by
havi ng wel | defined properties, such as solubility. In
Aggprdinglys pldiet invendon ralemtielstesalie oa pnothpdeforathe manufacturing of a

t ition ¢ rising an effecti.ve X )

PIRBRATREE LAk BRIPRE 0 80 SATE" LRI LSS preparing said
comgiositidnaiorh leeystaledn Conpolifd 1 b deficdniadéih) @.?. 8btained by a method as
crgi%éﬁllne_Cb ound I, including a crystalline form

rRie MiGliHng @ erysieling fora il prsalidrofghemnvéntiom One specific

; r ' i 1i v/ co sition.
SR FPERTY Fin SRR ol (B e Wyl IR fgiion for the
prepasatiand afi apphaintavetidearut@hpesitioar. Assdedcdibs®| edrlie) preparing the
ffornﬂlat'on. Inlgge enbopinent, the crystalline ) _
oHRWateRs B definriagystahtorm has'the afvatags ofrimpapvadcpurily and yield
4y RivithewelP Gbfn i ' ; I i
o B TR SO oL Bl B UL P& i venion also
prevtesd a qiarmacsntion @ngwisitivndicageisgigom effestild dmemhtudfi Gompound 1
e e prepared, by disso] vij the crystalline product .
oofgti oF PRRRRD R ethe Pk, oHeeial e, Bepiraton of crystalline
Céifpoiind AN inlchudify HREysiIRAe ERR1 bNMheliRv@liBhEBE. from the alpha or gamma
temperature. A solid dispersion may be prepared by
form.s ddie sphagmepruticply spmipbsitien pmayiukst ao§ ¢drapositientfpwn isnitable for
Y i solid dispersi.on s fornmed upon. .
R, JF BB d 8 o8 Aol BSREIGL S S fr 8a sotuion
fopnwipidsre the solid solution or solid dispersion may be
one conponent or a mxture of nore conponents. The
In\8BieflbRdHSRE, the BRI EplolSct P thdins@httn, 9B, RLIdlf in particular the
solid dispersion’is normally solid or sem solidat
alphgo rhctae ngrame.udeltaareg ensilonl drystallinhaform, suri wiytpresi thereof, may be

ik A 3 E0 o T ol PR TPl 3Bt et epare by
disA6lvengatp legstlinevglbiadt@F thaihvaaionERta APRsh PHiset Thd KM solution is

gl ycols (PEG, poloxaners, esters of polyethylene
forgmegdogpan coplittes to gmpiesyt tgmperatuse.t & sadidd disbersion| may fhet pyepared by

. ac] C Vil i vatiy of 1:q 1 .
g8l u2 RS SATLS onihd BT AR YAILLPR lpig aipesion
is hermegledpoms coclingr toahmbiena ténvgdratufeo The! wdhéxde iuged to prepare the solid

ical conposjtions |ike tablets, capsules

har maceut i, |
SO@PB@ Ph éﬁ FISBETSIGR Y0P SRFICUBIMNGNGIPTSH BYXIEOlcmAreagesaponents. The
BESE8PAS i Uy SHURR: 05 450 BAEERLR By s o e
solid Ft. iom tdmperatire arid Mirarattp dehasiacstckGoile ne ewxy hhrac8B However, the

- . . dinent of the invention relates to
vel:llig e8m%;9 6&@0 beO}Fulg rg?qroom emperature or even at temperature below 5°C. As

examples of vehicles can be mentioned polyethylene glycols (PEG), poloxamers, esters of
polyethylene glycols, waxes, glycerides, fatty acid alcohols, fatty acids, sugar alcohols,
vitamin E and derivatives of vitamin E. The solid solution or solid dispersion may be used

as is or alternatively formulated into pharmaceutical compositions like tablets, capsules etc.
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a pharmaceutical conposition which is a solid solution

made from crystalline Conpound | of the invention,
we22@s/08900m t he crystalline al pha or gamrma f or npOf/DK@5/000127

invention. Thus, the crystalljqe product of the

i nvention, in particular t he al pha, beta, ganma, delta

r |Ion cryst e forms Lxtures ere

TiesREeeIfifort T Bl PShe i e Bhsgiay ifated R Ser Bdthods as for
ex&@PROBY tthe BoWeht nfedivaobNthd fiiglors ‘ﬁid@ﬁddO(Ser%qumaA T.M., Journal of

conposition simlar to those disclosed in

hernzz@@u'g@é Scignessi NOI ﬁ3§ il ﬂ%ﬁ@q’)@nOpg embgdmgent of the invention relates to

o IR o SAPR L A0, SR SRR, BERSFH e Compouna

of the ipe¢rtionyt.ar frdirh ehead:rpi;”taﬂmb alpha of giffitha fBGh bAtHRinRM%ibh ON
forns defined herein or m xtures thereof, and a

Thek achaag@tarmreqhb&uo@@@ﬁrétﬁbélﬁlo@larxr pe@ﬁculghﬁe %r@hat Bith,| PAama, delta or
product of the invention, i.e. including t
epgiops crysalline 4pipisa, orbmlaqugaﬂwaeofdeam dveousedpm Ither Hireparption of a

dinto a var
oh@indgkeioll SBmbDGSP b EEmPouE T i Rlfions 2 adsabipostiioh similar 1o
ﬂxﬁ@ﬂﬁhkﬁ&iﬁﬂSS@Q@pﬁ%Slng a crystallrne product of the
invention (e.g. crystalline al pha, beta, gamm, delta
Within QRS idvetiéPIslo ApRarh@RERICE) cHARFHESconIRMY &5 effective amount
powders, suppositories and suspensions. The expression
of erysiplingl Campousd d d descaibed hereimve partiowlar the atghaabeta, gamma, delta or

epsglreoézi?ﬁ’% %eqeneg%n}%‘? uﬁglrdrrex{xt%rﬁs gq%&g%&%.ip%ﬂ'ﬂ%cep{wai@ qutha]tge carrier.
cont.ext der st od a sol i ound ]
TR R ind, B B Er i Shab At et et alphe, beta, gamma,
deléPNR2EFH10N0 fGADT BP AU nERIPRALREL, 3§ BE afdi‘ﬁ‘r‘&?a‘t@d GRlo a variety of
conposi tions according to the invention may be
pharoragentivak wompphtlpmm rifreecanles ol suyh doveplatiohse cgmpnsuag sa crystalline

d
et bt i velig Bie, R RbBIpdh SRR liramion forms) ar
tabld19)S @ajsbufes) %&ﬁﬁllésn fRevdengt @Lﬁppogilﬂrﬁlegc D Cﬁsgéiﬁlolﬁrs aCtheC @xpression
of Phar macy, 19 Edition, Gennaro, ubl i shin
“crwalhnsﬁqctmt ofthe imggtion ﬁiﬁéarrsrracrrwﬁelél@@ Compotpdpesh s@lérhgompound
1 ayﬁyscﬁﬁecfﬂeg‘g ln]c 1&E3 l“¥ol§c9 Eg}gi)g'@rﬁdjl”flg Er} ﬁlg :Eéegsteﬁt]t cro%{e'x?ﬂrl'l&)e\fstood a solid

e’ route”suc
Complolmdh dr yonststipg aasinlyi of lceyditailindd @@ﬁﬁiouﬁdﬁ d sdlbinpgreal b, amorphous

transdermal, intracisternal, intraperitoneal, vagina
OEWUPar ent eral (i ncl udi ng subcut aneous, intranuscul ar,
intrathecal, intravenous and intrader rral ) route, the

The r}ﬁrarrrlwu@caéefm@oq@rt@mé rgcgerding tanithe lb‘eenapp rgay deefbrmulated with
ph&rﬁﬁ%e&t{&gll ﬂt&bqg 9111' 5 W ld%IHe su%d w%[i % %'8¥ rt)thg agalvants and

i‘on an age of

exdqbnenwﬁté gr afcotdaﬁcdlﬁzﬁtﬁl te¢tmiqued shéh bs dbsedisaided lilﬁRemlngton The
active ingredi ent chosen. |In an errbodl rrent of t

Scighe arddeacticcant femres 19 Editiong fisBRAie, Fd. Magh r%uhl@w €8.» Easton,
PAL o

The pharmaceutical compositions may be specifically formulated for administration by any
suitable route such as the oral, rectal, nasal, pulmonary, topical (including buccal and
sublingual), transdermal, intracisternal, intraperitoneal, vaginal and parenteral (including
subcutaneous, intramuscular, intrathecal, intravenous and intradermal) route, the oral route

being preferred. It will be appreciated that the preferred route will depend on the general
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anmount of from about 0.001 to about 100 ng/ kg body
wei ght per day. Conpound | may, e.g. be adm nistered
w0 poos/osa2@ dosage form containing said conpounBCT/DKasns/000127
amount of about 0.01 to 100 ngg The total daily dose
s, e. g , in the range of about O. 05 - 500 ny. The

I i ons onven entl d n
c d’lggtgg‘gﬂle age cbtgﬁ%&; (ﬁo ;@ flot%f: the @gpd}tﬁ)nttﬁ e treated and

thamttivefingedichathdsent dosage formfor or al
adm ni stration one or nore tines per day such as 1 to

In3aﬂ EfBSJIRRNt BRYhd Blark@Bh@LA ddnBiBsflic
, preferably frorﬁ about 0. 05 tg Iaglout Hg:%gﬁd‘tl 1}891911mstered i an
af%@ﬁ?é@f dramn apowit €0 Istecboas 106 mgdke bodis welgﬁtrpat hae;c alompound I may,
and adm ni.strat..on, ically
o b QR RRE R i i ForB i St rompsd G eunt of about
0.6D1to a0l madTh kAl @ilyodbse A8, 4. ﬁdh&%@ thr@B D bohi16.05 - 500 mg, The
fol]l owi ng enbodi nents are within the 1 nvention:
forrpylatiany mae capiepisotin be presentedsia wndt @sawouarwnm;thodsdmown to those
e use di.cament .
kIS The plicARRAR it Beap¥ (R R S0 sl SRaRE: onergd nore times per
datyrsylshi a$ 1 ito 8 tyacsRer iday MdyQonthsefiom @0 IR hEARB0DO nIg; greferably from
Z} I|n delta formfor use as a nedi canent;
abevi h (69 Oébéop OREf &1 Rasentergh rawtes el asaimsravendline intrathecal,
[VE=Tol ] r u cr Y
iUt A1 BB o, e RS e B P about e he
dogamraloydéIfdra)rmiradﬁpmsﬂralmnf orm def i ned her ein or
m xtures thereof, in the preparation of a nedi canent
Ad dadi¢hed tabeed, et fodlowin ONRMbBURGASE are vélthin ftBE invention: Crystalline
t reat gent of a neurodegenerative di sease, such as,
PPk Mifsd? edicamsnt thwriﬁéllmral@adﬁogedgeuse as a medicament;
th Al DS
@*"*ﬁeﬂaﬁ%?&aa?fOngfﬁ?ﬁ%f%é*e;ﬁ%c Bl 36 BN gliomyform for use as o
mdvéamenty tho systaBineidebta Form foir ke a5 4 hﬁdicameﬂﬁ, t@rery Saléthé Opsilon form
o met hod for treating a neurodegenerative d| sease,
OISHPE RS 441 l?j‘mqﬂ&r ki nson' s di sease, Al zheiner's disease,
Hunti ngton's di sease, peripheral neuropathy, AIDS

Thedpresntion, fughergglatasip ke v ofeysialling Gim’llmnd A slestribed herein e.g.

AR BB 3 DTy ST i g s ot i

pr@arqmonrmf d ma:shcdﬁrenr fdretie menicnt of a0CNShHseakag., BRttPoatment of a

a form delta or epsilon defined herein or
e OUREEST bR Setse, THED aoveEnelrkaonsedissame,  Alzheimer's disease,

I [ r t
R S, RETRRT RSy i DS, Weneh 8 Pl Biries including
noiseyrxtumbd hearinigdoss of the inventi on is |ikew se
applicable to the solid Conmpound |I defined herein as
Simibarty, iveithig the h’fv)eﬁtl@i is #lso hanethed féheedingnd h&ﬁodég@nera’uve disease,
articul sqlid Conmpound | consisting mai nIy of
IS teH- I]?EH@HP?}P qndgﬁeaqeh Alzhgimgy’s glisease, Huntington's dlsease peripheral

neuropathy, AIDS dementia, or ear injuries including noise-induced hearing loss,

comprising administering a pharmaceutically effective amount of crystalline Compound I as
described herein, e.g. the alpha, beta, gamma form, delta or epsilon defined herein or
mixtures thereof.

The above medical uses and pharmaceutical compositions, e.g. for treatment of Parkinson's
disease, of crystalline Compound I and a crystalline form of the invention, is likewise

applicable to the solid Compound I defined herein as comprising a crystalline form of the
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The term "treatnent” in connection with a disease as
used herein also includes prevention as the case may

wheo0sHBm2d er m " di sease" as used herein al so i nPCTIO&2008/000127

di sorder as the case may be. The invention disclosed
herein is further illustrated y t he follomﬁng

i ng _exanpl. EXAMP thef V\Angthe

ingop fborFuf I OhS Tomun | considine Baily opa Gieslipe fm of the
ingéntid@scri bed by Kaneko M et al in J. Med. Chem 1997,

40, 1863-1869. Exanple 1. Preparation of crystalline
T%o tﬁpﬂ% Gﬁ@e[tﬂ?e% éﬁzg{lﬁg}%\dﬁgn gllt.w%tcp&g?_ﬁ ds: us@d Helglﬁa%?%ﬂllgﬁl%s prevention as
thp casggsdyube. ddetomat disasas’ amdded herath atlkrenshﬁneeaslmrdenw the case may
bstlrred at roomtenperature for 1 hour before it was
Giltered to renove potential m nor insoluble

i mpurities d'norgalc salts. The filter cake was
The BFRiop i csee herRia s THeheF A fushaied Diidte Toborviem agrolitlint exemples

on a rotary evaporator under reduced pressure at 60C
Exanvepiiral volunme of 10 m to which 100m nethanol was
added sl owy. The product separated as an oil, which
Inalhmmmwmdgs&e IsiehOmategall | O8mpOuHdeh by, e §U%%?%ﬁfbtd| 2% described by
ve

the residual_ insoluble inpurities were reno
Kaneke Mytet ahin JTiveds Ch@mal%%\é@, 186341809t h stirring at

roomtenperature. A crystalline solid separated and
was isolated by filtration. The filter cake was washed

Exainiple et rephraaiuh eftdrgstailine whshiofosin HAOSmpy@sdl ght .
Yield 2,83 g (47%, np=182.4C (DSC onset val ue),
M | oss by heating: 0.5% Elenental analysis:

i g A A 8 S o
wasadflal sl the Silsmahsaomiwph stirf@k atrodvk tdmypkrathje fob 1 Qlour before it was

S T
wadRbdshed With 26¢tbiid. Ahe Giratt WaBkittn cVRSOraRH ¥hiadBta \é‘f&/aporator under

allowed to cool to roomtenperature by natur
redasod pregsurd h%@@s@arfmabmolum ofil Dinelrte dvlmlnllﬂ(}ml methanol Was added

sigsti i R 6 v aiFas 81 Paiach st s vadbn et T,
SuBE%l'uEnt@' the 'F@a‘i(ﬁfa'l BlsohBRY 1§ﬁ)ﬁhﬁ@sswe1@%ﬁo{7@f BeRRtatibRSTH W ate was

t'o the solution until precipitation was
lefpwatbrstimihg armeors i¢myparatyre, dr dsyyslalbioe selidsepamtedidndrwasestlaed by
|on qQl ution

i R R S P BB ol 0k b M08 overig,
Ylaaezcszog Lep), H%%IBQW%ﬁsél(mﬁét'vBﬁé} 'W&glfut-r gﬁﬁ&ﬁﬁé 0.5%,

filter-cake was di scarded.
Elmtréatllaaalysep@ﬁ HYod\ 68 93V4e% 5f48%H,ethmreﬂimwallugs corrected for 0.5% H,O:

6.')’9%5,3634%%/38, §Q§ ° olb-f 9&1&% ngalysﬁl con cln'lnllssxiafitﬂlx % ailﬁlatflngm.

Method II):

5 g amorphous Compound I was dissolved in 25 ml acetone by gentle heating. 10 ml
Methanol was added very slowly until the solution got turbid. The solution was allowed to
cool to room temperature by natural cooling. The suspension was filtered and the filter-cake
discarded. During filtration more material precipitated in the filtrate. The filtrate was heated
until all material redissolves. Cold methanol was then added to the solution until

precipitation was observed. The slightly turbid solution was then heated until all material
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filtrate. Cold nmethanol was then added to the solution
until precipitation was observed. The suspension was
woeaseseoamt i | a clear solution was obtained. Th€T/DK2005/000127
solution was allowed to reachgroomtenperature by
natural cooling. After a short period of time (15 m n)
pr eci_pi on begun. The eC| tat ed
wab saloraibe palpiak s Bo e B 2ab] GOGREp e sl e pyecipitate
wa?"rerf?@xgd ﬁﬁf(lﬁht%ﬁ ThERR8 fifer-CARGya disdarded| DaYing We flration some
0SS atin 0.3% Elenmental analysis; 6.53%\,
mafetiaB matﬁl mlwﬁlttau@ dteating radiselvad e t@%@@%ﬁ crgsfaliiagon in the
ﬁltﬁ?é% mﬂ fr}eﬁ“ naI S| Sgﬁgegig{f %éﬂrs%ll}gﬂotln{hr{tﬁ]ﬁre@ g?tgﬁoﬂ WaErbbﬁerved The

suspeRdiad ¥aé H&té’d—ﬁntﬁ '&d:léwt;@ﬁtlérﬂwﬁs oththinedsT Hmluid)ntv@as allowed to
reflux with stirring. The co oun%1 was n t corrpl et el
reagh sewh venpesuredyrasy] capbiag o Ber(a OFFLI)GHS @f Henedd> (Ien%
d i
S R PR AR U 4 1 S o

drit& WPedcab df s0°Clhersiphist al I | ne product obtai ned vvere
isolated by filtration and drjed in vacuo

mpv1884°C (DSEBwsetriare), Weshtlpss ?Dh@t%s%?’%\rgi? ntalmﬁi@m
Y, of@N b
P YR AP 1S o
an¥¥gbi€ ConfBrrds With ivesipliefied t o 70 Cwith stirring. The
experiment was allowed to cool to room tenperature.
ystal line product obtained were isolated by

0. gcgo(lltgllh Sl 1? ﬁq?%{drg f ISBpl}’Jg?lUéEeﬁEe @9 nﬁ) 20ERA&N@I /B was heated

e al pha m Exanple 2. Preparation
to @efﬂlﬁrwlﬂt gtirtingel Heatoa foondwas n@mququ:tdlyl digsglv@d go isopropyl acetate (10
nor phou

B QAL e 158 red BOSRHP P REY STEBnEhysigppedagd the

ex ﬁ%meﬁg Réas %ﬁ &‘ch’@?o RIdbd ‘fehﬁ)@ralﬂ)fe CH stalline product obtained were
romatograpyon silica gel (0: 10 cmh: 5 cmwth

isdlated by HRfhieptaad drizd i) vacihet ¢0°Ue. Yiekbn0&oei mg =t H8.7°C (DSC onset

desi_red conpaund S ev d.a rotary evaporator at
Va}l’@éf@é%%DﬁP@é’%‘ﬁF%n FmEwE tﬂbe %P@aoff“a (26 g). The solid

MARSq $¥spended in 600 m isopropyl acetate and the

—suspensi on heated to reflux until alnost all materi al

0.5 onpswal hied. mikhwee of s@ah@etme Qb pasidetateh (Ot mL) was heated to
The c

70 Rewhth Einee bk NS e DT P oBB B g9 deBrdturg Tfe
oA PSR RUES Ol o s d R bt o
an@lydfcofdoedie Mithlthanlphy fors1. 6. 599N, 64. 63%C, 5. 41%,

t heoretical values: 6.82%\, 64.37%,
Example 2. Preparation of crystalline beta form of Compound I
28,0 g amorphous Compound I was dissolved in 250 ml tetrahydrofuran (THF) and
evaporated onto 60 g silica gel. The compound was purified by column chromatography on
silica gel (@: 10 cm h: 5 cm with 2,7 1 THF/heptane 2/1). The eluent containing the desired
compound was evaporated a rotary evaporator at reduced pressure at 50°C to a solid (26 g).
The solid was suspended in 600 ml isopropyl acetate and the suspension heated to reflux
until almost all material was dissolved. The suspension was cooled on a water/ice bath. The
cold suspension was filtered, and the filter cake was washed with isopropyl acetate and

dried in vacuo overnight at 50°C.
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5.40%d, XRPD analysis confornms with the beta form

Exanpl e 3. Preparation of crystalline gamma form of
w@eonsosaydo | Method | ; 15 g anor phous ConmpoundPCTAMK2005/000127

di ssolved in 75 nm acetone. 395 g potassi um carbonate

was added and the suspension stirred for 90 m nutes.

. The S | on_\ £ ed. Th i C69Y0
0 AL T g S e Bl WARL ot aEncericoss
EldnR54 8Halp§iSSEIIENab4. 69%C, 3 30%H, Weddnetival valass: 68A86N,t64.37%C,

the reduced filtrate, and some sticky materia
5.48%Fh PR I anglyias sonfpens ok thakethEsted to refl ux. During
the heating all material dissolves. The sol ution was
allowed to cool to roomtenperature by natural
Ex8Rpld 59, Peyiratoh bf sryselinelganhiakommt oG ahpeephkE at ed.
The suspension was left with stirring at room
2rature overnight. The suspension was filtered and

15 %}?J&?]%Jéug r(%o‘ﬁﬂ%%n&@%@ diswbitBd R NAMetonEhe 5T pdt@sivakbonate

n-vacuo at 50C overnight. Intermediate
way héded dnd tHOsBpegrsam gig@etfor Hhmimrtss. The suspersadewemsliered. The

N MR TN W R -
60%.%'5?!1191%&&&%&?&@!&1‘6&%& £ thesedRasedinabs, hhd Sorsd Qfvky material

I'ition was obtained; in total the filter cake was
sepirgted The GusprndA6H wak heated tnieflnk | Ruringcthe Heaiipgtallemateraldissolves.

Thg 2&@@%&%? gﬁcg@%f I Iocg)m g)r}%ot%%r%r%g? a%tigpa{l ﬁgol}nog, rdl?r%né this period

sol;fclf %ﬁt%{e"ﬁlai L8 aRIIOFHE byspBissidrsRhleCyily stirtihg bBdoofempbrture

i
er cake was washed by a small anount of
ovaméghoni trile and dried in vacuo at 550C over ni ght.

Yield: 6,17 41% =218. 0C (DS

Thyspgiisiph s Byird b 15 <365 SEPEaSARShelidt e iter cake was
; 9 7. el 3).82%N,
e e e

Thawiay fiterscake mfas suspendedrintl A8 nyjaeetanitvletAChBtand deated treglux. At
Compound. I, in a m xtur f. acetonitril
refl g stiop el Pt oo el ofhelocy B gl
sofbH QR b¥RRdn t814e thetffltet 0flte Whs¥ib9pled ifi @00NMI acetonitrile including
tenperature. The next day the crystalline product was
thé $@0 mi eskddyr $uspensami. on and dried in vacuo at 40 C, np

= . 20C C,onset V [-wsi .
i A P B B R MR S st
pr&dudy vag a8 ladideny( Bltdalionehet it eake wasi@ashediby b seallramiaugt of

The solution was allowed to cool slowy to room

actteniteleaind deied Af vaspo apSWhyevertehler yst al i i ne product was

Yield: 6,17 g, 41%, mp=218.0°C (DSC onset value), Weight loss by heating: <0.1%,
Elemental analysis: 6.80%N, 64.38%C, 5.43%H, theoretical values: 6.82%N, 64.37%C,
5.40%FH, Purity (HPLC, area%): 98.6, XRPD analysis conforms with the gamma form.
Method II:

0.5 g Compound I in a mixture of acetonitrile (8.8 mL) and water (1.2 mL) was heated to 70
C with stirring. The solution was allowed to cool slowly to room temperature. The next day
the crystalline product was isolated by filtration and dried in vacuo at 40° C, mp =214.2°C
(DSC onset value) XRPD analysis conforms with the gamma form.

Method III:
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isolated by filtration and dried in vacuo at 40 C.

XRPD anal ysis conforns with the gamma form Exanple 4
we@e@pasmo on of crystalline Delta form of ConpPOrn@dKkR005/000127

Method I; 0.5 g al pha form Cggpound | in cycl opropyl

met hanol (10n1_) was heated to 70 C. The sol ution was

AR L5 RSV v
wad A1 otv[r@tté %?8%1% éb gﬁ%ﬂé ?e % %’tgrea%fép 1£dayd 18k drystallind4r8duct was

XRPD anal ysi s conforns

1solé!te*dfbytﬂi1&ad@d fud drderdnin viatchasdOP C XRED gnadypsheonforms with the gamma

Compound | in ethanol (10Onl) was heated to 70 C with
forgtirring. The stirring was stopped and the sol ution

was allowed to cool slowWy to roomtenperature. The

next day the crystalline product was isol ated by
Exhmple 4Prgraration df tigdtalline/Beltofam ¢0Compyinedd = 0. 15 g,

np = 221, 6C (DSC onset val ue), XRPD anal ysis conforns

Mefhadd: t he delta form Method 111: 0.5 g Conpound | in
0. SJFh apgl cd MRSy JT bl rﬁ&hml@l%mﬁwg idatdd8 70° C. The
|rr|ng sstoppe andthe soluti on was al |l owed

solﬁt@omwaé alidvaad ty cbol slowiy to eoqye texhperaiureT Adicn é)day ity coystalline

crystalline conpound, was i sol ated by f
compaad s ivcleiad P gioE v deied vt 40° GBI oAk e =

21??{/&8{’15?@'0%&%@1&@ )ﬂﬁl’]ﬁ @netl %0155 h%ep Je@tﬁ%ﬁﬁ i on of

psi{’on form npoun 0.5 g al pha
Mdilggdl Conmpound | in butyl n|tr| I e (10n1_) was heat ed to

i i A
stual é%saa% gd RhP ﬁlté%h]él‘f@ﬁ V‘¢§ g}lé’xtvgdjtob%oﬁ 'sl'oﬁv'lp}?fd @Bmﬁ%gegature The

acuo
neﬁ'ﬂﬁ?&he\/@[yétﬁllme PRIAcewad iﬁﬁla&d@rﬁlﬂaﬂmm anidt drietltie vepwi 4tdf° C. Yield
f

orm Exanple 6 Transforpmation bet en differe thnt °'d'19 f
— G 5 gampt- TBATGRBC OB oA REPGARSDEE P RS delfa form
Mnd I In the follow ng exanples are used excess
id Conmpound I, i.e. conpared to the solvent the

PEPERpsuRd 1 01 pﬁbpﬁfﬁﬂm{)ﬁﬁﬁ) Was Beasedtio 70R &L witbstimin. Thestirring was

SO|Id mat erial conmes into sol utlon The anmpunt s Sl'ﬁxp dav th
stopped andl the sokutipn »3s g](boxﬁgi t9sophs! @gtht@l}ﬂgnﬂetgﬂgatyms next day the

Cr}issga!lll\{'t%g(!r:ﬂl’n%ﬁ S&%S Es;o ﬁR%tu?é bn®Yried HJf \&a‘éHQQPW WRdyikid = 0.23 g,

or any

xr&fﬂ%hﬁ&éls BsnthehdwitRthe@mdomd | as lndl cated bel ow.
(1) Extess of anorphous Conmpound | was added to
nmet hanol and the resulting

Example 5  Preparation of crystalline Epsilon form of Compound I

0.5 g alpha form Compound I in butylnitrile (10mL) was heated to 70° C with stirring. The
solution was allowed to cool slowly to room temperature. The next day the crystalline
product was isolated by filtration and dried in vacuo at 40° C. Yield = 0.3 g, mp=181,8°C

(DSC onset value), XRPD analysis conforms with the epsilon form.

Example 6  Transformation between different solid forms of Compound I
6.1  Conversions to crystalline Compound I
In the following examples are used excess of solid Compound [, i.e. compared to the solvent

the amounts of solid Compound I is such that not all the solid material comes into solution.
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suspensi on was stored on a rotarm x for 4 days at room

tenperature. After 4 days the solid was the al pha form
wa@soodesmeori ned by powder X-ray diffraction. (iPQT/BKC@S5900127

of the crystalline al pha formjof Conpound |I was added

to nmet hanol and the resulting suspension was stored on

a rot 1 X, f .
1 R R ARG Eunb o e o
préd¥ntROWRRT by<“Jofidl Cirhgduna Tt Bineat atdrphyteCompburidieor any of the

crystalline beta form of _ConEound | was added to
crystallinerformapfiCompovntiastindigated BpleWsi on was stored on a

~rotarmx for 4
0 e ToGr T ot An G Soipg b TR E AREUR Hefhontl L il
susfrehdlin Yiak Stogel droarot{rini) fdrdodays abfoothtempesasiral Afteret days the solid

gamma form of Conpound | s added. to methanol and the
W%Séléqﬂlplﬂ%@f@@éﬁé%mg}?d\bﬁé’o\é\‘%ﬁ gdfa}s HHatiar mi x for 4

.gday r i
G Bl SRS oy B0t e
restitfifor smspension vias)stdred es 8 rathroaix forl4 daystat repnotemesatatephdier 4 days

and, t he f orm of ound .l was, added t th I
thinidpws DL HP R TP Oy TETBeEa BN TABR m
(ii{‘)t oreBdedsOF 1 PHFIRE bEATHI BIOEMPEUHEL waY dddled fo Sidhanol and the
he major part”of the solid was the gamma form After

reultirter suspemsionhveasstgred nap aotarmiador 4 flaysfap roany sgepeaatiisn Adier 4 days

the. solvent.. The resultin olid . form as
they ’élr‘?ﬁsﬁﬁﬁalﬂ?ba Ecg\r/{b%sr Sferpined |yf1?0r“é\dti,\e?|%6}r1a9%(lf\?%a?ﬁ%<cess of
(VT MRREH LI ERROMANInk ghmadaels df Composhdnivks added (éA@ihanol and
and the resulting suspension was _stored on a rotarm x

th¢ resulting ayspension pesrtorRIEY BIOtATRIX KE tielays atgpom tempege-ifter 4

th ' . : . .
cff e ST D TR MR X Y.
(v§ or mxebssCammiol Atxtureetha dighal atdtha@Ghimardfor e Cestdouhd § was added
oLt bt a0 SR oG o SRS il G o oo
tedBerdflé rﬁgﬁe@ gfqiagé( tk@% ?f %2& %pﬂﬂe dbifd WALt @amniavioth) After filtration
rystall'inhe f I

cess of the eta formo npound was
thesigeehatamt AGNlefnfbr ehapora il dfithmgscdvenp diteiresulinegssadidovasdhe alpha
on arota,rrriFfor 4 aXS. roomtenperature. After 4 -
forma s detaaniagd py pader Xday, U08r m as det er ni ned by
(v@o WS/ ce _'d'fﬂa}(n%lfs@?dn‘lﬁﬂmd ( wa) aBXLI88 Sicébnitile (ACN) and the resulting
rystalline ga form of Conpound I was added to ACN )
sugpetisiohavas etued omg ratarspie fel bayads repmp tesepesriutg. Adet Arye the solid

wilee gl Tope o POy B Be Vi osrn AT cucer 1 ay

v} T FEa6Ld Sithe G95@l1HRIMkaAoBI BhObEpEaIPDRAdadded sl ACDEand the
crystalline befa formcan be converted into

resulijeg suspénseonavshsiored omai ratasmireon 4 days agepreignpature. After 4 days
the solid was the gamma form as determined by powder X-ray diffraction.

(viii) Excess of the crystalline beta form of Compound I was added to ACN and the
resulting suspension was stored on a rotarmix for 4 days at room temperature. After 4 days
the solid was the gamma form as determined by powder X-ray diffraction.

(ix)  Excess of the crystalline gamma form of Compound I was added to ACN and the
resulting suspension was stored on a rotarmix for 4 days at room temperature. After 4 days
the solid was still the gamma form as determined by powder X-ray diffraction.

Conclusion:
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Anor phous Conmpound |, the crystalline al pha form and

the crystalline beta formcan be converted into the
wa@egossdoko ne ganma form by suspensi on of excesBCTDKRS/000127

solid material in acetonitrilegy 6. 2 Conversions from

crystalline al pha formto anorphous Conpound | 15 g

LlIine a rmof S heated to )
Ao Copof T Bpd bl pRiTEh Bt s s sriecinapystallne
amﬂaﬁhmjnanﬁﬂﬁmﬂ§@#ﬁﬁ$@m was obt ai ned. Under reduced
pressure the solvent volune was decreased by 10 nL and

Ameephoys (omprundb ooy aallins alnhe dorm and the fcrxs@ilme betanorm can be
t t
oipBited ioR0mS Dby sEhROedeith s s st e RBess B elifl spateral in

ac®tomitritd t i ng tenperature of the solid was approx. 1500C
whi ch characterises the anorphous form of Conpound I
as conpared to the crystalline forns, cf. Table 1

| 7. X
B B T B
104 glpfht@llﬁmlalp}me ob @ dinpioombE whs hea&'ﬂ@i r@flhfxf 1&1&&}[1134"@% ®f Toluene
| mani um nonochromator, | =
(104 an R egi sy rcsiea peluben a6 o rwash e vedicad pressure the
sofeanvdline Wa§td€&e§§é§ 'F)y l@trﬁE 2nd thelsolutdn vé%%g(%ﬁ%ﬁ ovBnight in a freezer.

step Range: 5-452q Sanple neasuri ng
ThErrawétmgmlniwve(ﬂ18()1atI@ANalfmratﬁml, doied Hevatudb¥RrXwBays at 40°C to give

act.o sing CuKa 1 radiation. X celerator
13054 B8 S ThS s g ars g6 s sabohs eaprprel Wesivng
chARERALES tié@él#}lg@%b?ﬂf&% %)Co-mf?ou?lﬁ II ag c?&%&rgd lt\clxﬁl?s crystalhne forms, cf.

performnme ['ow'ng "condi

Tabkr bbele@3 CP/ MAS (cross-pol arization / magic-angle
spi nning) NWVR spectra were acquired at room
tenperature at 11.75 Tesla on a Bruker Avance DRX-500

ﬁﬂﬁggﬁong&,g] ARG th a 4 nm CP/ MAS probe. The
| e spinning speed was 5000Hz, and 10240 scans were

(7 é&: quiiRi3id patérng ware measutesl ahed B;ffmétoﬁlewe anddt@ne boffi éhe following
cr os’sggéul .arization, spin-lock radio frequency fields of
50 K %'a contact time of 5 nsec were enpl oyed.

(7. 3) Nex dirpidiemed: f | SfI R)data were col lected with
Bomrem MB 160 FT/ NI R spectrometer
Radiation: Cu(Kal), germanium monochromator, A=1.540598 A

Position Sensitive Detector (PSD) covering 7°

Scan type: Step scan, steps: 0.1°, 125-150 sec. pr. step

Range: 5-45°20

Sample measuring method: Transmission

(i) PANalytical X’Pert PRO X-Ray Diffractometer using CuKy,; radiation.
X’celerator detector, measuring the range 5-40°26.

Sample measuring method: Reflection

(7.2) The solid state NMR was performed under the following conditions:

The Carbon-13 CP/MAS (cross-polarization / magic-angle spinning) NMR spectra
were acquired at room temperature at 11.75 Tesla on a Bruker Avance DRX-500
spectrometer equipped with a 4 mm CP/MAS probe. The sample spinning speed was

5000Hz, and 10240 scans were acquired using a recycle delay of 5 sec. For the cross
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wi th Powder SanplI R The NIR refl ectance spectra were
recorded between 14.000- 4.000cm| with resolution
wQ@eonslos(od® scans, high gain). Baseline shift apdr/sko@s/000127
in NIR spectra, which is ofteyg seen in powder, were
rermved with Multiplicative Scatter Correction (MSC).

(0 AL BT Pl B B BRI T SRR TR saptact fme of 5 msee

tenmé‘r@teﬁﬁ,ﬁ)y@ﬁ the nmelting endot herm About 2 ng of
npl e wasS heated in an alum niumcrucible with | oose

(7130 d, Mﬁﬂ.@ﬁi@}?ﬁ werefcpBegted with Bomean MB $6GFT/NIR spectrometer
ol 1 PEw s SRR, RAR NIR YRS AShENE 06 rel3AE BeRfeen 14.000-

col 14000eeh-DRvith rdiutitits I6app{ GCEraik f}flglagatlﬁ)rﬂaeafhne'ﬁhﬁt and slope in
data collection was perforned at 122 K usi ) o
B snegis. nggc}v@ en Seeh 1gtgogj\ﬁle{ |were (pnwj_vgg gw% Multiplicative

The@aﬁeﬁco t(%@?ﬁf)rresults 8.1 X-ray powder dat a:

ray po actogram ( XRPD) of; the al pha
(78or rivieling ipoists ware Fepuméned;onteNeS G ¢Diffdremtial Ssamihmg/\ﬁalbrimeter) as the

Figure 2; the fo mis shown i ure
el topsrtpmprgn e oie piv s pgn. fRaltadih P el s beated in an

shovyrh fhidh Qchﬁ)lé%thT&?seQidf fiesenhitiRt &l lHope forms

are characterlzed by different reflections (peaks) in
RDYYS ftheglpbg farm was daterminestundst thy felleeing

r adi at| n at 2- Y ngl es de ned:..Al.ph

10. 1con<:'1L oas 1}@ c%[t%r de%ﬁgve_rle ccgﬁaﬁ{n d-?l’lél N%m ﬁ_aépa{l%D

10. Adlffﬂ&%to@netéisTﬁe dét@ cBulechiBnSvas PértSrmelllat 122 ?@uﬁng Aonddtiromatized
Beta (6.6, 8.9, 10. 11.7, 24.4, 30.6; 6.6, 8.9,

1o Moliia,radlamcln??y lemz 0, 18.5, 18.8, 19.2, 20.3,

302%3 96 11.5, 12.5, 16.7, 193 28. 1;

*P%Pe§ 3, Amalgtical r %“‘ 511.8, 12.5, 15.9, 16.3, 16.7,
8. 1 Xrdy pb@edBr daﬂt@ "lfhe ﬂa}gpo@&r Jeﬁffraa%bia'ﬂn gMDééﬁ tHe alﬂlﬁa fbrm is

18. 3, 22.1, .7, 25.8; 7.3,

stlown imBigare 11 5heebeta1®r111 is shoven inglgigare 22 thegganypa iormzlz shown in

g 43 fbha I8 Qi P iethe 5y b gt oy g giingriguee 15

e diffdtert-cridtillihd RIf® @feadlﬁracﬂaﬂﬁedﬁﬁdiffe%ﬂm@i@ﬁsma@%ks) in the X-
shown in Flfgures 4-6, 14, 16 (alpha formin Fig

Bey @ondendififagtogyames meagygd gﬁ 1 luaHOIFﬁfg%JFl@taeangleS

Aeleh i@ min figure 14, epsilon formin figure 16).

Alpha (5.2, 10.1, 104, 13.2, 15.1,25.1; 5.2, 7.3, 8.1, 10.1, 10.4, 11.2, 13.2, 15.1, 15.5,
17.3,21.7, 23.8, 25.1);

Beta (6.6, 8.9, 10.7, 11.7, 24.4, 30.6; 6.6, 8.9, 10.7, 11.4, 11.7, 13.7, 17.0, 18.5, 18.8,
19.2,20.3, 24.4, 30.6);

Gamma (9.6, 11.5, 12.5, 16.7, 19.3, 28.1; 7.5, 8.3, 9.6, 11.5, 11.8, 12.5, 15.9, 16.3, 16.7,
17.2,18.0, 19.3, 21.0, 28.1);

Delta (9.7, 12.1, 16.1, 18.3, 22.1, 22.2, 25.7, 25.8; 7.3, 8.3, 9.7, 11.1, 11.7, 12.1, 15.6,
16.1,17.3, 18.3, 20.9, 22.1, 22.2, 25.7, 25.8);

Epsilon (8.9, 9.2, 10.2, 14.6; 8.9, 9.2, 10.2, 12.6, 14.2, 14.6, 17.0, 18.6, 20.4, 21.1, 23.9,
25.2).
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8.3. Solid state NVR data: The solid state NVR spectra
are shown in Figure 7 for the al pha form Figure 8 for

wo b@sletoao f orm and Figure 9 for the gamma for nPCBD&K20d5/800127

Si%Sérﬂ% Do

data: The NI R-spectra are shoym in Figure 10 for the
al pha form Figure 11 for the beta formand Figure 12

35 Mo PRHLL PR DS Bomt it e hoGh % Fisuisght ol hiaipha
\f@‘m Hhefrig i 4) Qbétah‘brrﬁ i Big@reCs; 48l @hmifral B¥n ¢ FIACE | Rta 8rm in figure

122K. . The crystal used for the structure determ nation
Mse%ki?%f%mkﬁg‘%ff & preci pitation from MeOH and had

.ﬂ'SB‘iiﬁss'td @ﬁ]l;g% e : ﬁﬁ? cﬁﬁlrgﬁtf H}?R fsgesc l ga:;en%b I%i%hﬁgtlue 7 for the alpha

AR i

cfasryrs Fagure 8efer tha betaconn bﬁtbFigﬂfﬁﬁ fbr?e]i@ge&nﬁﬁ o, F’2 1 2121
at |1 a = 10. 22

om{n %}gqg\e lgf(y(jhe glpb@forgq %(gurqﬂl for the

Eetﬁ%”éﬁ Hd Bilguft3i2 for ThPoanflROR) =

1.378 g/cnB (the

unbers in parenthesis are st andard devi ati ons on the

MM@M%@MM@M%WM gtatoture Wi the alpha form
% 9%51(1“%118% P& .SW@ %Stg}ﬁ'ﬁ%% %&1{9}%@{ iﬁi gna“%cri/sgﬁbwérfﬁr the

BBhcereldeterrhiitis R k4 Bbtafﬁéhz)?lﬂcﬁv PRYipRGLEH Preﬁ{ MMBHLMad

wat er .

In the structure d

erm hation the atons

disnansiops AP 0E mol.vent were found with an occupancy
.36, As the asynmetri ¢
g of Seengrad I crystallizes in

C2":0.70, ":0.5 "
The (Bl SineTsyisis o Bs et
gl o\f@iﬂihoﬁrh&@ spdce

a hem -sol vate.

1gk

o@qtzf@am %Ith%e Ldedisd

he "at om nunb

erlng an

5&1&%}995&' 19211888 a010.227(2)

étho?&ﬁ&Z(bhA@hd £e24. 2 (2)oh o 1 998, b 7 QRey =a§9?mvéi=r5985 3(12) A%, 7
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The atom numbering and the conformation of the two molecules in the asymmetric unit

are shown in Figures 17-18, and the packing of the molecules in the crystal is shown in

Figure 19. The atom coordinates are given in Tables 2-4 below.

Table 2: Atom coordinates and equivalent isotropic displacement parameters for non-

hydrogen atoms in molecule 1

Label X y z Ueq
C11 -0.1062(9) 0.2071(4) 0.3154(5) 0.119(4)
c12 -0.0922(7) 0.2369(3) 0.2679(4) 0.097(3)
C13 0.0402(5) 0.3338(2) 0.3022(2) 0.0517(13)
c14 0.1485(4) 0.37791(19)  0.29800(19)  0.0414(10)
C15 0.1730(5) 0.4125(2) 0.34227(19)  0.0482(12)
C16 0.2157(4) 0.38580(16) 0.24912(17) 0.0331(8)
C17 0.2642(4) 0.4561(2) 0.34044(17) 0.0396(9)
c18 0.3097(3) 0.42813(15)  0.24665(15) 0.0278(7)
c19 0.3347(4) 0.46402(17)  0.29167(15) 0.0320(8)
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Table 3: Atom coordinates and equivalent isotropic displacement parameters for non-
hydrogen atoms in molecule2

label X y z Ueq
c11' 0.3351(9) 0.2274(4) 0.3741(4) 0.107(3)
c12' 0.4501(6) 0.2572(2) 0.3960(2) 0.0535(12)
c13' 0.5141(4) 0.32653(17)  0.30754(16) 0.0320(8)
c14' 0.5962(3) 0.33381(15)  0.25640(15) 0.0284(7)
C15' 0.5818(4) 0.29548(15)  0.21266(15) 0.0295(7)
c16' 0.6877(3) 0.37626(15)  0.25214(15) 0.0264(7)
c17' 0.6562(4) 0.29896(16)  0.16476(15) 0.0309(8)
c18' 0.7644(3) 0.38027(14)  0.20460(14) 0.0245(7)
c19' 0.7470(3) 0.34216(14)  0.16046(14) 0.0246(7)
c20' 0.9106(4) 0.48618(16) 0.27155(15) 0.0295(7)
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Table 4: Atom coordinates and equivalent isotropic displacement parameters and
occupancy for atoms in the solvent entity

label X y zZ Ueq Occupancy
o1" 0.7366(10) 0.4173(4) -0.0687(3) 0.080(4) 0.499(16)
c2" 0.6529(11) 0.4259(10) -0.1061(5) 0.143(10) 0.70(3)
03" 0.56557(18) 0.4565(8) -0.0933(5) 0.097(8) 0.36(2)
Example 9  Melting points

The melting points (cf. Example 7.4 above) obtained for the amorphous form and the
crystalline alpha, beta, gamma delta and epsilon solid form of Compound I are shown in
Table 1 below.
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crystalline al pha, beta, gamma delta and epsilon solid
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Anor phous approx.|50C a 181-189C b approx. 211CY
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Conmpound |, which conpound hag the fornula 2. A

crystalline formof Conpound |, wherein Conmpound | has

the fornmula defined in claiml1l. 3. The crystalline
Clt%()f claim 2, characterized by one or nore of: (i)

Ray powder diffractogram shown in Figure 1 as
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~Ofge : S by reflections in the X-Ray
as neasured using CuKa radiation
Yot rt?IQ 72, 10.1, 10.4, 13.2, 15.1, 25.1.
5. The crys ne form of claim2, characterized by
reflecti onsw he X-Ray powder diffractogram as
measur ed mr@ogé}(a radi ation at 2-theta angles: 5.2,
7.3, 8.1, 10.1,710.4, 11.2, 13.2, 15.1, 15.5, 17.3,
2. 21. 7 A &Jst8lliné Forkn oiGCoriKB&uﬁfIy%é’deiri O&mp O [Has ehefondla defined in
characterized by having a crystal structure with the
clafrolll owi ng characteristics at 122 K: Space group:

P2i 2121 Unjt,.cell di LONS;: = =
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reg?t(re%fl 18%25 |£nra1l 16% Eg?/ %50%?1 "di ffract ogram as

(iiiyetas solatistaigi Gagbddd KRNMRI spdciram sibwd-in Figure 7;

(iv) the NIR reflectance spectrum shown in Figure 10.

4. The crystalline form of claim 2, characterized by reflections in the X-Ray powder

diffractogram as measured using CuKo radiation at 2-theta angles: 5.2, 10.1, 10.4,13.2,

15.1,25.1.

5. The crystalline form of claim 2, characterized by reflections in the X-Ray powder

diffractogram as measured using CuKo radiation at 2-theta angles: 5.2, 7.3, 8.1,10.1,10.4,

11.2,13.2,15.1,15.5,17.3,21.7,23.8, 25.1.

6. The crystalline form of claim 2, characterized by having a crystal structure with the

following characteristics at 122 K: Space group: P21212;, Unit cell dimensions: a =

10.227(2) A, b =23.942(2) A and ¢ =24.240(2) A, o =90°, B = 90°, v = 90°, 2 molecules in

the asymmetric unit.

7. The crystalline form of claim 2, characterized by one or more of:

(i) the X-Ray powder diffractogram shown in Figure 2 as measured using CuKa radiation;

(ii) reflections in the X-Ray powder diffractogram as measured using CuKa radiation at 2-
theta angles: 6.6, 8.9, 10.7, 11.7, 24.4, 30.6;

(iii) the solid state Carbon-13 NMR spectrum shown in Figure 8;
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theta angles: 6.6, 8.9, 10.7, 11.7, 24.4, 30.6; (iii)

the solid state Carbon- 13 NMR spectrum shown in
wooesng298) (i v) the NIR refl ectance spectrum shep@ayDKR005/000127
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ract ogram as asure usi CuKa radi ati o
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1118. 0Thd erystalling form pgelaim 23chamisterized by a¢flactiens irthe SFRay powder
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15. The crystalline form of claim 2, characterized by reflections in the X-Ray powder

diffractogram as measured using CuKo radiation at 2-theta angles: 7.3, 8.3, 9.7, 11.1, 11.7,
12.1,15.6,16.1, 17.3,18.3,20.9, 22.1, 22.2, 25.7, 25.8.

16. The cr ystalline form of claim 2, characterized by the X-Ray powder diffractogram
shown in Figure 15 as measured using CuKa radiation.

17. The crystalline form of claim 2, characterized by reflections in the X-Ray powder

diffractogram as measured using CuKoa radiation at 2-theta angles: 8.9, 9.2, 10.2, 14.6.
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form wherein Conpound I” has the fornmula defined in
Costpeung 1 hapthe fomeuls defineddh claimilm 26 conS| sting mainly

of s 28, .The $9 m26 or 27,

2iher ot SRBPERED pERiaPe Sudhiof it afeomly of cf al ms

2510- 1%8 SolicSet disin{RIHOLN dyHerdif Bdid bBiaTerng Esyﬁtcﬁk'ﬂnbd‘ﬁl any of claims 7-
Compound | delta form ‘wher ei n Compound | has the

9. fornmula defined in claim1. 30. The solid of cIa|m29

| i
265077 5S4 Rt ¥ e Bl EIR, CORBbut qabfifia §3, Gfhein
Colmpoangllhﬁs mleﬁd)mlii?eﬁrﬂad 1321a1r£6(lb| d Corrploundf I
cont n talline, Conpound | silon form
2Twher Pﬁ S@%l@@i%&l 76 mlﬁlﬁgpwlmf %ﬁl@gamﬁ@ofom claim 1.
33.
28: -'Bﬂ@ s?lﬁi bitk196n &4 §ﬁ1 i(-}%g 1& hiRtha eﬁ\?\iﬁc‘é any of

epsi | orm 34. The $ alm
claﬂasdiOﬂarmls as defi ned in any of cl ai s 16 18 35. A

rret hggké &og@bﬁﬁcﬁf Sc%yasltaltlilrrlleeC%gguncﬂd dellta form, wherein

Ythar
Compound I has the formula defined in claim 1.

30. The solid of claim 29 consisting mainly of said delta form.

31. The solid of claim 29 or 30, wherein said delta form is as defined in any of claims
13-15.

32 Solid Compound I containing crystalline Compound I epsilon form, wherein

Compound I has the formula defined in claim 1.

33. The solid of claim 32 consisting mainly of said epsilon form.
34. The solid of claim 32 or 33, wherein said form is as defined in any of claims 16-18.
3s. A method for preparing crystalline Compound I, characterised in that said

crystalline Compound [ is formed in a solvent of methanol with 0% to about 8% water,
wherein Compound I has the formula defined in claim 1.
36. The method of claim 35, comprising crystallizing by precipitation Compound I

from the solvent and separating the solvent form the obtained crystalline Compound 1.
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crystalline Compound | is fornmed in a solvent of

nmet hanol with 0% to about 8% water, wherein Conpound I
wha®swokm2d or mul a defined in claim1. 36. The nethow2@s/000127

claim 35, conprising crystallgging by precipitation

Conpound | fromthe solvent and separating the sol vent

or mt.he tai ped crystalline.Congound,l.37. The . i
Vot notapeBpap fiiar 5y 358, G LAY SRl Comppined is os defined in
anQoTRDuKs216.1 s as defined in any of clains 2-6. 38.

Crystalline Conpound | obtainable by the nethod of
38| ai rfr3sialbine Siompegnd Robtainably tydhe nisthodend gladiot3drardg. of

Conpo ' . COMM | ses_arst wherein .
3L il A IS IR AR SRR BN MIS ropises s s
wlfgeinﬁ?m@mﬂmgmd)fnweﬂlnastotdg%ﬁmnwb@p_d@fd N&hetdin CoRipBlidd I has the

: et of claim 39, conprising precipitation

fo@é‘ll}ﬁg&ﬁ%edlmi ®rlystalline formfroma sol vent and

Separgbi Y 105 | r bline ..
0t S0 S R ISP AU FL i o
frgmp dolyeytsang sk panatin@othp solveint! frins theso btk hiédegsthilina Cpnd@nd 1.

of clains 2-18 .42. The hod of, _claim 39 wherein, )
gai d @ﬁmﬁtﬁ?ql ‘?frFém@o%Pp%ru‘wgs‘ithqeén st gyﬁ@ﬂ}%&%mwg ltigas defined in
any B8e BBEIARE, Rfigany of clains 35-37. 43. The nethod of

any of clains 39-42, further conprising nmaking a
42phar rhe evathashof cdampifswhérein sehgrystalling COopoandhlisl abtadded according

to ReTRLNY Po%yoéﬁ%aﬁggg%?ﬁuri ng of a pharmaceuti cal

COnposI whi ch net hod conpri ses
43pr epahk Rg:tisl 6 69 TP ORithé 99401 MFLET M3 ste8aISRER PHAGhaceutical
I, wherein qurpognd I has the fornul ap’ildefglr}ﬁed ?E%CI aiar%eu ea
compogtton gprapiEns 6amppurd hi m 44, wherein said

cryst j 1.5 as_defined in, any of.clai

45 S O LGP Bl B BF f PRAEESuich SitprieiudiGPimpound 1

whidtauhethod binpeibesqoeRaeing tshidbohpositis fioth ety SBBINS ICdMpdind I, wherein
solid iogn fornulation., 47. A pharnaceuti cal

COE‘BWHB@?S%% © dipra defigddmclgimdet i ve anount of
45 VS0 LR T by 6 bl P fin o

of plagpe2-dPi on of a nedicanent for the treatnment of a CNS
di sease 49. e.according to claimA47, wherein said . i
46one BRE aistiod @ SR r%&gg&h@@m phir@aceuicalsgmpogigion is a solid

disPEERGrRGlid SolfticH Mrdifiativhier ei n sai d disease is
sel ected fromthe group
47. A pharmaceutical composition comprising an effective amount of crystalline

Compound I of any of claims 1-19.

48.  Use of crystalline Compound I of any of claims 1-19 in the preparation of a
medicament for the treatment of a CNS disease

49.  Use according to claim 47, wherein said CNS disease is a neurodegenerative disease.
50.  Use according to claim 48, wherein said disease is selected from the group
consisting of Parkinson's disease, Alzheimer’s disease, Huntington's disease, peripheral
neuropathy, or AIDS dementia.

31.  Use of crystalline Compound I of any of claims 1-19 in the preparation of a

medicament for the treatment of Parkinson's disease.
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consi sting of Parkinson's disease, Al zheiner's
di sease, Huntington's disease, peripheral neuropathy,
woroosloRS2denenti a. 51. Use of crystalline Conppon@KkRooso00127
any of clains 1-19 in the preppration of a nedi canment
for the treatment of Parkinson's disease.52. A nethod
of t rati ve |se
20 gi‘h R e R HSRG RN, HeFPE BTk aiggring o
phamystafidallfeffeonRuenicint o e oaHing CdonthodRd I aécordial i ank of claims 1-
18. 53. The nethod of claim52, wherein the disease is
18sel ected fromthe group consisting of Parkinson's

di ' ' -
s 2o88FLALELAR 2 SO UL 100, B3 s o
Pathlmhisnh;seﬁ’m Kildeonérss dis&easf@rﬁmgmnfs&hib@,sﬁﬂampheﬁél eleifoPathy,

AI@§ ar rmceutl cally effective amount of crystalline
according to any of clains 1- 18.

54. A method of treating Parkinson's disease comprising administering a

"'CD

pharmaceutically effective amount of crystalline Compound I according to any of claims 1-

18.



