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POCLYMORPHI C FORVMS OF A MACROCYCLI C | NHI BI TOR OF HCV
Field of the invention The present invention relates

wo ooosny®sal | i ne fornms of a macrocyclic inhibitecT/@P2008/051268

HCV. Background of the Inventjjon Hepatitis C virus
(HCV) is the | eading cause of chronic |liver disease
wor |l dwi de. Followi ng initial acute infection, a
majority of inf ect eRPOLYMQIRPIIG FORMBAPF chr oni ¢

h titis b b '
nepat acyt es buf- PAGKPGRLICTSHIBIEOR BFACKY ol c

hepatitis can progress to liver fibrosis leading to
¢idla Ro/cSnvendst age |iver di sease, and HCC
epatocel T ul ar carC| noma) king it the |eadi
R A 9 %mftslilme SHieanagaReye ho mioE T HCV .
of patients involved, has made HCV the focus of
research. Replication of the

PSHeYi ated by a number of enzynes,
eHﬂpagB& C\Mmus (HC&’) HGYe N88ingeriseerphumealser dmvdadetvgorldwide.

FOHORA R iGRiaf Qéllgééﬁl%ctlow Joygsoislﬁfécrk% 19&19fd%§1§ %ejve?l%p ahromc

consi essen rep I cat
ﬁlﬁgatls@&@ﬁ@sa HGY rardisttpy prefeaenyiatly iphenatqgyted bytis et directly

Eopaihic. @Mdmé‘@éabﬁ@ﬁ ob®sPRIBLr ﬁBro(sﬁQQa\dﬁ@ ®®irrhosis, end-

interferan-alp onbi nat i
R R g ﬁf@ff gz;mq oot sy b it lpading cause of
[livei trad;pahfanom: )Thlsl’antihbé nanbar qﬁ@amenms‘ 1nt/hl®e¢u&tals anitls Ha\e the

tfcg e%to% I’?Sl a%oslé edlc\ét rels;)ea#ch @1 ?hca ‘t: engme o%ﬁw is mediated

SR erared’ | %Tany pati ents”
Pbe'mmlmbee pé emwnas,r@mngﬁwhlfshl it HevV N&S/serrnhlmtmﬂe@nd fratassociated
QUEL Fo? nﬁSLK' engh §é’gl%ﬁgl%1@%% ? ?Jnsﬁféferdecmoe 'éggnﬁzn%laﬂ}{al %éiﬁﬁatlon
as sid fects I cacy,

poor tol erance,
@ﬁéh@“eb@@n@fanraétﬁq%lv@%@t farsdryg disceereonpl i ance
failures. Various agents have been described that

éflusy*e? {_ﬁ&\}\ﬁ ra%g Qa%ec? 519 g@%ﬁﬁwd@&%&g %é)%g I(IFN-OL iél

086s T near g '
icambiriation svithy rﬂnvamcéi@t olally dophihs therapylrgsplblin m&mitedl efficacy in

Qﬁ‘eg 0\49 St &%ﬁ@ﬂéﬁleﬂsté?e BeRENLIRLss BN BRENAYS 40 §f¥ificant side
gst' these, the macrocyclic derivatives are

ﬂ%ﬁ%@ﬁ@ %@Wyé%%ﬁp RPN atigts.hinee dierg g need for further HCV
AhigEBiENE a8 @ €& cOrhe eHer digidbardidds oM 1@ Yherapy such as side effects,

limited efficacy, poor tolerance, the emergence of resistance, as well as compliance

failures.

Various agents have been described that inhibit HCV NS3 serine protease.

WO 05/073195 discloses linear and macrocyclic NS3 serine protease inhibitors with a
central substituted proline moiety and WO 05/073216 with a central cyclopentyl
moiety. Amongst these, the macrocyclic derivatives are attractive by overcoming one
or more of the disadvantages of current anti-HCV therapy.

It has been found that the compound of formula (I), with the structure depicted
hereafter, is particularly suited for use in anti-HCV therapy:
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It has been found that the compound of fornula (1),
Wth the structure depicted hereafter, is particularly

wa@e osegkosor use in anti-HCV therapy: (1) The cor@DEPDO®H51268

formula (1) is an inhibitor ab_.the Hepatitis C virus
(HCV) serine protease and is described in WO

2007/ 014926, published on 8 February 2007. This
conpound over cones several of the disadvantages of
current anti-HCV therapy and in particul ar shows
pronounced activity against HCV, \pa§ an attractive
phar macoki netic profile,
Fol | owi ng the synt keQisF
5 of WD 2007/ 014926, nrphous SO|Id formis
obtained. It now has b yrd that the conpound of
formula (I) can be converted|into crystalline forns,
whi ch can advant ageously be ﬁ%ed as active |ngred|ents
in anti-HCV therapy. To that purpose, these
crystalline forms ar¢ con ed into pharnmaceutica
formul ations. An anpmahou rmis a formin which a

t hr ee- di mensi onal I{ong-} ange ordeﬁ$ Q§s not exist. In

t he anorphous formithe posi gfonHof the ool ecul es
relative to one ano ar @ es ndom i.e.

W t hout regul ar arrangeanent o e HDI les in a

| attice structure. Anor us_ﬂgxerlals may have
interesting properties, but generating and stabilising
this state usually offers difgjculties in that the
crystalline state typically is"the nore stable state.

@qm@ Q§nd &f f@ﬂﬁﬁl@t PDuYSarf PhiBiGABS 4o m{@aﬁup@ M@ tﬂgaw Eeﬁme
P %féﬁe% tdSeialih O AG7 BTAT R BiTisecd o SRR oo Fiis
humpduﬁdlovem’oahm55e®5ralcn’fy1$d dikddvastagat efcuaknti amtltHﬂ@V therapy and in
en}[’/tic{l 7 gl?o%s’ (oertloﬁ nce Cgerétgl ealgamétyﬁée'l hellsnafrrlaa&tg%c?gg {Ijlrl%rmaail %klnetlc
sptr@ila,gaeldm Wpliaq)lmai@@luf oléaling tisagtifesis peocadeneyissclbed in Example
“sfaﬁ%' idoﬁﬁ)lﬁ%@ah%m‘ogﬁ}ogé’gdglg fgﬁ&g‘t“%]&lﬂaﬁlg@ posi tion of

he nol ecules relativ er is organised
accordlng to a three-dinensional lattice structure.

@ st Bhd beRe f&ﬁfdffﬁatrﬂié’ cd dﬁd%fl%ihﬂﬂ@ pbsn @en@bnverted into

pseudopol ynor Pol ar.e tallln
oo e OP%@&FMSW{;&%&P G Wgnti-HCV
aharapyg doeindt pufpdsh&hmlcmtdllm formg e c@ﬂbertédahtatmarmaceutlcal
%%%¥H8&R%S differ fromeach other in their

yS1 CO

chem cal properties but not in their chem ca
composi tion. Pol ynorphi sm

An amorphous form is a form in which a three-dimensional long-range order does not
exist. In the amorphous form the position of the molecules relative to one another are
essentially random, i.e. without regular arrangement of the molecules in a lattice
structure. Amorphous materials may have interesting properties, but generating and
stabilising this state usually offers difficulties in that the crystalline state typically is the
more stable state. Compounds in amorphous form can convert partially or completely
to crystalline forms over time or under the influence of external factors such as
temperature, humidity, traces of crystalline material in the environment, etc. Usually a
crystalline form of an active ingredient is preferred in the manufacture and storage of

pharmaceutical dosage forms.
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can be difficult to control and may pose chall enges to
t he devel opnent of pharma ceutical dosage forns. The

wo esosiopsadopol ynor phs refers to different cryBCBEEP2008/051268

fornms due to different anobuntsg_or types of solvent in

the lattice structure of a conpound. Solid state

chem stry is of interest to the pharmaceuti cal

indaystal gr, cristalpae farmuk dre fasm combehribe pdsitiahesfehoprbrtulesfelative

i} bﬁ@?ﬁq‘%‘he‘? Qé&%gmgﬁmordﬁg bt tﬁlte@tcﬁmhﬁs‘fi‘&ﬁﬁ Pa“ct%ts'tr%@t%rémy

seril ous armaceut 1 cal

(gheplfing %Cfl‘@)s may ippluae p@lmn@rmﬁ @ﬂﬁ@é@@pp@lamogzﬂs{ Eplmpmhs are
Q@@ersﬁt liifd Rr@s 6f ¥Rtsaink icBRpstddielultife (i8mh diffeRM

fesy h°“spé‘%e%%$’1@@€'s! IS i SRR o oo

Fﬂhdiﬁﬁi%&icﬁghenﬁbal(p‘t@feﬂ?dsl‘@t néd if figgiecHengeay 36@b0§1@6ﬂrﬂ)0@hlorphlsm
%Q? gﬁf?@}%acoglﬁgm r%egy gu%lﬂenégs atn%n% C%zve?ogg}elnt of pharma-

|Cﬁmimat dwﬂagqafqyp]er"fheetsrragsmdgp(dympmhn refatsgp different crystal forms due
L QI o%bfgl ss ut | l@é B o\fven"flﬂ{jthg 'lﬁﬁé’ﬂ Rllré b y corgﬂqud.

rate an active ingredient In
patient's stonmach fI UI d may have therapeutic

®Ng @ﬂl%eé}féﬁﬁstﬁy RoE 1ﬂtére$t"€@ ﬂ&q#haﬁﬁadéﬁﬁ@ﬂ ildulry, iR @alttf@ﬁlar as

rate at ich™an o nit s ere tive in l.ent
R0 raubi e vilomRert R it st pEasSob slaf S Braliont may
desaslyinpaot the stabilisy af lﬁiﬁllﬁ[ﬁa(ﬂﬁflails (ahe]lfmfé)ommétaswm@

?ﬂ}u‘nﬂa ?@tgcai éocﬂﬂi' fgﬂ'g %gr? 8 rI{Ig sﬁ?l\%e set‘r'ucgllrg {)ep% r%{2):’}116eérfnorphous

rocessing -
sth ctystafingy gr @é@w d@pt\gate mlr@ﬁmmd totohangss mpmmnmmal eonditions,

bdif€ or W Gimeoul d affect their suitability as
ct i ve pharnmaceuticals for conmercial production.

During the clinical devel opnent of pharnmaceuti cal

d]lﬂ@ﬁtnt trfystbh@n’ﬁ@ bm@ fapo sholu© o & mgitzexh@ﬂug n@@ﬂ&&a Biibstantial

?ﬁ‘ﬁ gﬁ(cggtpréwﬁ@ﬂe oe n[] v ?gmgéﬂgaﬂtl QFope%{es ag dléqulgtlon rate,
dissinodpianit coloawiey, pnd bmaiﬁbﬂﬂy Treodteaifmigssalutiompdamabtive

%le&lﬂq ?&ﬁ&{t%dstcﬂ%cyfﬁfi? tHa f?é' {Eeia%e&ﬁcg&ng ueﬁé’es%%? it

IS usea 1n cC I es or nmer Cli
PNDOSE B8 upp@fdémit ap thei refeas Wﬂit@%mralhaydrpmm@@ active ingredient

f i WRdeshdete bé?t}l%n@’?tbldg)%btg%gne qfht @it% r%nf) dgﬁcf 1{1@(%:1{‘15 ?@WM&'&b&tmn in
qﬁ@ s @ég&ﬂw ‘{?Pé%ﬁﬁ’ffa@% .léli?“ilw, 3.{%156 P §Prmﬁ may have

|d&iﬂf@31;tﬁiﬂ6@:ts$1hg popeaRs, subluss ey fgg?grfuellﬁg?? g]dsvai'biﬂﬁy;f chh;]pactatlon and

o VBfen R PLRESE RSO et o W n Bl Rishrds Bbgormmercia

ipnddustiomr y agent of fornul a

During the clinical development of pharmaceutical drugs, if the polymorphic form is
not held constant, the exact dosage form used or studied may not be comparable from
one lot to another. It is also desirable to have processes for producing a compound with
the selected polymorphic form in high purity when the compound is used in clinical
studies or commercial products since impurities present may produce undesired
toxicological effects. Certain polymorphic forms may exhibit enhanced thermodynamic
stability or may be more readily manufactured in high purity in large quantities, and

thus are more suitable for inclusion in pharmaceutical formulations.
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(1) in a crystalline form having beneficial properties
interns of one or nore of the followng: the ability

wo ecooBm9¥9ss mul ated, to be stored and to be adm PQEFEPI0L051268

as to effectively excert its antiviral properties.
Description of the Figures Figure 1 is an X-ray powder
Diffraction (XPRD) pattern representation of Forml

i gunebRci of thaplesént amedti¢n K) prepide thauiCVephibgerytagtntorf formula

l:
%gllﬁ: Qe %kall’i:ﬂeg%gg h:évfng b@néﬁcﬁ%?ﬁgfﬁe an %?@Q Igrge %rnm%glgsthe
rfelﬂqvena the pb ssemt@tfpﬁﬁulévedﬂerhmstqred:arghtpé)e@dnenlatﬁreﬂras to

%Pl%@t‘ixfe‘l&%ic%ﬁri@%ﬁﬁ{q@él'p%be@tflesFOrm Il Figure 6 is a DSC
curve of Formll Figure 7 is an XPRD pattern

representation of Formlll Figure 8 is an IR spectrum
@érﬁﬁﬁmo’ﬂtﬁl@ﬂgﬁeﬁorm 1l Figure 9 is a DSC curve of

1 X
SRS ) i B o 0 SRR R RER o RRERRE ot P
dligiFo 2 ns an/Irffagadr @R L hecsum rg8Scntativr o6Foof m |V Fi gur e
ﬁgﬂl,ré 3 gﬁa xp@%eﬂ%ﬂ ts%ér{hlﬁ ehLBRAY t(Dgﬂ) g{;rvg‘éf oy Figure

ternr present t1on orm VI Figure
fiagyre 4ahamﬁﬂﬁﬂgm¢ﬁemwpfeé@ﬁ@s®rﬂ fiorwdl of the conpound
@figlfr@?ﬁyhlﬁll( kﬁectrﬁm@ﬁﬁ%ﬁﬁh%ﬂﬁ?fo@ﬂ:ﬂhﬁ)lﬂfls fr i p: ion ofHCtV he
inventi.on S vention relates to an

iFARHTH P D} DE%‘FEYF ?@p%bﬁcomound of fornula (1) in

(ﬂiglﬁt: dli$ amEPROY patteiheprenstetionast Honm@ddr t i cul ar concerns
t r rml, Formll,
El;%eurg ?){?5@%51%%?}‘}% rege?\??{gn%g%f%%? r'fnﬁVI These for rrB
Figira ivh DSty ofkbrivellki naf t er . Of speci al interest
#i8,rEQH N dn READRREH teprebdhidf FHBAdiryent, the

invent1 on concerns the crystalline formof the
dagHse b hés BF IR scpiim renrysentatign of Eoeoni nat ed as Form |

Figirbe?2 epnpsan@r@f of RimuUlva (1), or in short
Figure 13 is an XPRD pattern representation of Form V

Figure 14 is an XPRD pattern representation of Form VI
Figure 15 is an XPRD pattern representation of the compound of formula (I) in

amorphous form

Description of the invention

The present invention relates to an HCV inhibitor, which is the compound of formula
(I) in crystalline form. The invention in particular concerns the crystalline forms
denominated Form I, Form II, Form III, Form IV, Form V, and Form VI. These forms

are as characterized hereinafter. Of special interest are Form I and Form II.

In one embodiment, the invention concerns the crystalline form of the compound of
formula (I), that is denominated as Form I of the compound of formula (I), or in short
“Form I”. This form has the X-ray powder diffraction and the IR pattern mentioned
herebelow.

Form I has an X-ray powder diffraction pattern comprising peaks at 8.5° +0.2°, 10.7°
+0.2°, and 17.1° + 0.2° two theta. Form I is characterized by typical diffraction peaks
at two-theta positions 8.5°+ 0.2°, 10.7°+ 0.2°, 13.7°£ 0.2°, 14.8°+ 0.2° and 17.1°% 0.2°.
Form I is further characterized by X-ray powder diffraction peaks at two-theta positions
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"FormI". This formhas the X-ray powder diffraction
and the IR pattern nentioned herebelow. Form | has an

woz00apopewder diffraction pattern conprising pePEREPBDNS/051268

8.5 0.2, 10.7 0.2, and 17.15.0.2 two theta. Form|

is characterized by typical diffraction peaks at

two-theta positions 8.5 0.2, 10.7 0.2, 13.7 0.2, 14.8
®.2°an@2% B.9°F 0.0°,23.0kar 021, 189° f1ui.2haerd Zimi’rﬂaeﬁérﬁozmd Hay an IR

K 4t 1

DR BRIy Doyl Rsyogh 1995 SR MG 1) B 1 o' Jazz
zilcrm 180%:+ Irgnmm 128 ds! a1 R4Bat t emn, Eapk | sngl pdakd cm™, 975
iﬂ 1 %15956& ¢! andQ66+ llc?ffr‘ mdr Forl@ﬂ-ﬁas ah IRgiba-lrtern éeﬂﬁzﬁlsmg
BeD 405 30465, T2t 365Gy sk 470 T ki o)
aedo@ﬁ)olzgls(mm 1132(s9r1,1 1 Fagn1082ias, H)(vz(lﬁ’) ,A8Y9@Y,1975(m), 885(s),
7eeby ﬁé%%ﬁ?@sﬁ%’?%?m PP Wb (A Whaggre gy
rgg@gwﬁ in Wa8e eberk (¢mT) dnglvng )i midlam(ln@ensm;oiﬁ( stjong intensity and

4 885 872 838 813
égos?&s?} St‘?%%?{n?sgzd 722)( m, \/\}122 eint ﬁZle nurré)zzs are
expressed in wave nunbers (cm 1) and mis nedium
iR bﬁ‘(ﬁﬁéﬂ éfnbo%hﬂléntsﬂhé (ﬁ%nhdiﬁ @dh%bltnx tl%’&yétﬂhhé foeY of th¢ 86t8pound of

inte I.n . anot.her n
inrats 1 e o S0Singrd RuPargt o ftic dodnoBRY L iagmate (0. or in shor
foomillE. Thip forivhiats thesXeket;a powdat daﬂ‘raﬁofn:@mdnhb IIquattéﬂnenentloned

?1 glhnd of formula (1), or in short "FormIl". This
ormhas the X-ray powder diffraction and the IR
pattern mentioned herebelow. Form Il has an X-ray

%WHEH hé&' dnf X @%ﬁ f)(R)Vde‘P %Hﬁ%&'ibrpﬁﬂﬂefd &nﬁwlsﬂ%ﬁkﬁk@&t @58t 0.2°, 10.2°

Pfo(? ?n |1? 9 55 Qs% a@a@:ﬂfém %@a thg ﬂ@%.F@am 181&@#%&@6@@ tp»@féaescal
i fftav@ord Mkﬁaﬁ%l-ﬂh srﬂloﬁs £62: 06°,%.89+4.21002°002°, 12.9°+0.2°

F
e dade Ep i Bartiy iy potuthes gt By b By s ifGeggion peaks a
ttwo-thdte pasipasi % 1 629 .14. 50:|: P2° 1R . BPHN.2°, 2(!8033.0(20 and 2D.8%+ 0.2°.

peéﬂqu s%ggépatt%m (!:0 Ag#@ﬁs(ﬁq S}%B Rlat t 12 Hl ICSWJ@ 11'Has an
pRinatem C@ewmngum%swéak%l 1am). 1433(s), (1M9(S)14@@-‘((§1))a 1038(m), 881(s),

%3’4 %@34(&?&9@(7@6(m¥- QARLN theS8Rdriders %ﬁ)ossé%%ﬂ Wve A0fhbers

wherej n t hese n| {)S alr e expresse I N wave
rﬁﬂﬁb)e%@rpcm VSRR 2hiPesIgAEPQE are as speci fied above.

In another embodiment, the invention concerns the crystalline form of the compound of
formula (1), that is denominated as Form III of the compound of formula (I), or in short
“Form III”. This form has the X-ray powder diffraction and the IR pattern mentioned
herebelow.

Form III has an X-ray powder diffraction pattern comprising peaks at 9.8° + 0.2° and
17.8° £+ 0.2° two theta. Form III is characterized by typical diffraction peaks at two-
theta positions 6.5°+ 0.2°, 9.8°+ 0.2° and 17.8°+ 0.2°. Form III is further characterized
by X-ray powder diffraction peaks at two-theta positions 8.6°+ 0.2°, 10.6°+ 0.2°,
11.7°+£0.2°,12.9°+ 0.2°, 13.7°+ 0.2°, 14.8°+ 0.2° and 19.5°+ 0.2°. Form III has an IR
pattern comprising peaks at 3120 +1 cm™, 2870 +1 cm™, and 1063 cm™ +1 cm™. Or,
Form III has an IR pattern comprising peaks at: 1718(m), 1664(m), 1434(s), 1353(s),
1113(s), 1076(m), 1063(m), 1039(s), 881(s), 836(s), 810(m), 799(m) and 758(m),
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I n anot her enbodi nent, the invention concerns the
crystalline formof the conpound of forrmula (1), that

w0 200deymsd nated as Form 111 of the conpound of P DEP0E051268

(1), or in short "FormIlIl". Fhis formhas the X-ray
powder diffraction and the IR pattern nentioned
herebel ow. Form Il has an X-ray powder diffraction
peteran thesonpnbah ag qeedssedan vaws nutibgrsdod ' Lahddm, QarRl tsvae as

gpg%gmiﬁ%gg1lll is characterized by typical

raction peaks at twotheta positions 6.5 0.2, 9.8
0.2 and 17.8 0.2. Formlll is further characterized by

Xn %ﬂd/th&(émo dgﬂ%ﬂt,g ﬂh@%{ijegﬁo@%ﬁ{&%ﬂhéoé‘fgstﬁﬁllgé gor&o&ﬂo Z'thé g&gpound of
Jorsni ) 4Bt gensmipaipdy FormhaLobthe Primpatidt{oimmila 1) of i short
Coopn 87 MthipRakhaathe34-28y pdwdsndiffractzéh/ghd the Rrpditern afddtioned
i%%%?ﬁn}l lcml . O, Formlll has an IR pattern

|

di'ng peaks at: 1718(n), 1664(n), 1434(s),
1353(s), 1113(s), 1076(n), 1063(m, 1039(s), 881(s),

%ﬁ%ﬁif’hﬁ 106, rpég%%%fﬁé}&‘ioﬁ ?%%%ﬂlnt?g@l ﬁ?ii(r:lgnp%\%%% 9.6°+0.2°, 11.8°

nunpers are_expressed in wave | ) and S

a2y end @ 138 Oshdwiofthess Fowenld. is chargeterizrsrbydpisal %’énmcrlon peaks

tahﬁwd-mé?rﬁdfsﬁ?n@ g.rasleg rom;sr 9.b‘Eih@.tQS/,_81t1¢QJ£i0@, ﬁsztpmd@.ﬁo EIEEIT 1°+ 0.2°.
nd .of fornmula. : at is m nat ed as For

LA A A O e s A

Ipsitioddd.8°4F @.2 T ks (L2fe 1 K4 P-a9.2p,00Mc e 02 °f dnkdaleit4°ard. 22nBorm IV has

t I tt . t.L.on [ how,, oFerm | Vi has

TR PR B Bl PRSP 1305 B, Ul 10T T SRSE @MV has an

dR@attenZomptis®e pOal, atahitl 34m), 143@sR 18RS, AETHM)FEBH(DAB83(s),

185 2@?%0@?1}3511@% (Y, WheRiiE #esdhdhb@s tafec@cg%%ﬁsm aye numbers

two,theta posjtions 5.6 0.2, 9.6 0.2, 11.8 0.2, 15.9

e h#ng mys andovsare poysneeifigd@Bo¥eyr t her char act eri zed by

X-ray powder diffraction peaks at two-theta positions

Ba iy o R OB AR SIBP Q1 SRS T 9 dbeorground of
cfmrﬂule_a(i_d, tB4kGs ddnocminz.ited adFornFyrafthecdngmuad of forpatat @), or in short
5080 )" TSRS e 50y Ao PR pnd AT Ty pponvioned

Wkebelow. t hese nunbers are expressed in wave nunbers
(cm1l) and m s and vs are as specified above. In

anot her enbodi nent, the invention concerns the
gp%t\épqlq WX ARy m%éerldﬁfgraetéqu%‘ﬁaq Qﬁmpr?s?ng peaks at 9.6°+0.2° and
19.0° £+ 0.2° two theta.

In another embodiment, the invention concerns the crystalline form of the compound of
formula (I), that is denominated as Form V of the compound of formula (I), or in short
“Form V”. This form has the X-ray powder diffraction and the IR pattern mentioned
herebelow.

Form VI has an X-ray powder diffraction pattern comprising peaks at 4.4° +0.2°, 16.5°
+0.2°,9.9°+0.2°,10.5°+£0.2° and 12.9° + 0.2° two theta. Form VI is characterized
by typical diffraction peaks at two-theta positions 4.4° = 0.2°, 6.5° £ 0.2°, 9.9° £ 0.2°,
10.5° £ 0.2° and 12.9° £ 0.2°. Form VI is further characterized by X-ray powder
diffraction peaks at two-theta positions13.9° £0.2°, 15.0° £ 0.2°, 18.3° £ 0.2°, 19.1°
0.2° and 19.9° £ 0.2°.
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formula (1), that is denom nated as FormV of the
conpound of formula (1), or in short "FormV'. This

wo ooosiobmas4 t he X-ray powder diffracti on and t hepdREP2008/051268

pattern nmentioned herebel ow. FormV has an X-ray

powder diffraction pattern conprising peaks at 9.6

0.2 and 19.0 0.2 two theta. In another enbodi nent,

tlitensdityvwenihiions @oocerrrise tdhprocesgst bt infleerfoo nmewditidshm particular
that is denom nated as FormYV

g?é@ﬂg&%g%lsft w#&f%ﬁ%ﬁi'a (1), or in short "FormV".

This formhas the X-ray powder diffraction and the IR

F’I@l% Bt TBNBASE aleehERSI Mmﬁ@fegrbmwmsma@ c}%sfczﬁﬁne forms of the
I‘I sSin

raction pattern c 1
(9091130%9 @I ffoamzla (B, e Tyixhurcygf agi Orénozg f§/ grmwfz*he
toampbinet &f. fofraiilm(Nland shecdiadrpbhdgribze df iy cbmbarai of formula (I).
di ffraction peaks at two-theta positions 4.4 0.2, 6.5
0.2, 9.9 0.2, 10.5 0.2 and 12.9 0.2. FormWVl is
fllne tphesentaheengion dwiithre delbtgs X prayespovidepregarirfer the ciystalline forms of
REAK S H\(’@f&rﬁﬁi fpositions 13.9 0.2, 15.0 0.2,
15 %szl IO hd 19, 9 0.2.Intensity
vari ations can occur due to processes that influence

TRbeOSMbdEmend, ﬂl@@@fstpr&kih@{ a f)ﬂa@es@ ff@tﬁﬁ%ﬁdrﬂl% F&irﬁltl%ﬂlp@ﬂ‘smg
le. The ention. rel tes as

e.sa r ent
 xdneng porpiigrbhor hame s [ 85 F rifeobif e gl 1-bifanol or 2
conpopil mfhﬂfe (hbzm.ﬂgeat tho reflax ehmipexdttmeff tlaf sobvvat;@nd mor e

%ﬁygﬂo%vlh% ﬂ% letgﬁ oB afﬁetaem %g{gjco%p ‘Ie%lfpgl[a@&fl %elgz\) an uch as in

pr ethemangerof dioni o Crtaredre rcemmr@m@s it parppeuderdioes 49 é?r such as in
Prefpa rréﬂég otftﬁ%n{:ﬁ()p LB lbd A &R i O ot D HOFREHAY r(%crn temperature

formula=(l). In one enbodi nent, there i's provided a
process for preparing Form | conprising: a) dissolving
aR RO EMBodinch B B p(rd)\)ldd:dla ﬁro&ss‘f@ﬂ ng Hoftm 1 cornprlslng

5 ok chodaruichne ¢ PLoEng ﬁl?‘foé%?ﬁ%an {-Bifanol or 2-

al | propagl twdle shadttutg adthaotetlak tfenpelratula)oftﬂm wobwaint;tand a

gg”@%ﬂhgoﬁ > REl.ou c60(2,?51‘$esuch as in the range of from

enperatu in particular bel ow 400C,
such as in the range of from400C to roomtenperature,

MRGRoth& RXJdirieHtatheleQs pRVMH AMREERS i Preparing Form I comprising:

- slurrying Form II in an alcoholic solvent selected from a C4alkanol, in particular
from 2-propanol, ethanol, 1-butanol, methanol, a mixture of alcohol (such as
methanol, ethanol, propanol, isopropanol, 1-butanol, or 2-butanol) and
dichloromethane or water, or a mixture thereof, at the reflux temperature of the
alcoholic solvent; or

- slurrying a mixture of Form I and Form II in a solvent selected from a C;4alkanol,
in particular ethanol, 2-propanol, 1-butanol, methanol, or from methyl
isopropylketone (MIK), THF, acetonitrile, acetone, 1-methoxypropan-2-ol (1-M-2-
P), methyl ethylketone (MEK), dichloromethane, a mixture of alcohol in particular
a Cj4alkanol mixture (such as methanol, ethanol, propanol, isopropanol, 1-butanol,
or 2-butanol) and dichloromethane or water, or a mixture thereof, at a temperature
of at least about 30°C, in particular of at least about 50°C, such as in the range of
from 30°C to room temperature to 60°C, or in the range of from 40°C to the reflux

temperature of the mixture.
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In one enbodi nent, there is provided a process for
preparing Form | conprising: c) dissolving conpound of

wo ooosidms{1) in a C _4al kanol, in particul ar iPCT/EP2008/051268

1- butanol or 2- propanol whilg_heating at the reflux

tenperature of the solvent; and d) allow ng

spont aneous cooling. In another enbodinent, there is

pn enottlectcnzbadimoae sthefeas piveled rai pmgeeso fomprepaong Fosn blgcomprising:
u ' IJ i ld -

P ettt 4 3 firklon' &t 0 RO AR tofn B mgBEREEE it 1 in o

et hanglkanel upatHetlar ingtprapdiol a nmi xture of al cohol

by ushrias iRLERAGbN aftddaNRpeRE@RaRAl . | sopropanol ,
1- but %nol . or 2-put anl?[q%' aﬂg (SI chl or onet hane_or water,
& seeringhi wispesiodorith giystehicedseh e b ppEP R lire of the
al coholic solvent; or slurrying a mxture of Form|
nd Eorm .l in ol vent selected froma G .4al kanol
T apRen oo et Ry 1S Prov iR 3 alprmad VP o Prétfiing Porm 1
wetpamok;, or from methyl isopropyl ketone (MK), THF,
ef-onht:ri t - 3 .2 . - - .
A7 B b Sy B M5y BRRBT Rt A Zpropanol:
m x#¥re of alcohol in particular a G _4al kanol mxture
b9 Uedepas thetd1ans fro@tshpnglat rodbhPRADC aturk GRAOMABAL 1 day, such as

1- but.anol ,. or 2-bytanol) and dichloro hane .or wat er,
or i tipdrainedsirecn Bt siiturd b i 2 dabior o dround
abo0fiC 3G atilenspahdurs,wuell a0d time pedad tangh@uictbD@ haimcind 24
as 1 I f fr t t

ulréj :&? Ibﬁt%&{%%ﬁ 4%ouIs a%g}lﬁ%%grs §1blge%91?%n % E&ﬁrg %55(?]%210{1&

600C, e range of “from ere
tenperature of the m xture.ln another enbodi nent,

HhetRr ESbhdiMchdefcR RE PRRRRdHREccRE M‘rﬂl‘&gll‘ill:lg [E8hd 111, TV, V, and
conprising: a) preparihg a suspension of thé anorphous

\dr m of the conpound of formula (1) in a G _4al kanol,
in particular in 2-propanol; b) stirring the

spension at. ropmte rature;.a C eedi ng the
IS BERen o itieh SBPYLEER 1 Euttb SR br PGy formula
lfor wrab Ia@neddxrﬁhmdt. ﬂﬁllhiinvdfﬂhienals'ogelptesw degstatline fom pf the
%h@&ﬁ?& +f"f8nﬁﬁlgg 8t dsQfas rFfd?’@riﬁ}PQitd: °§1“@o¥ LiscGRTRY 48188t of
a I SSOI VI ng‘ C ound or tTormula (rl In a .
CYiarkigdspnditipnp dhe invightaen also relgesotpdhonse ddndrystalline form of
the compound of formula (I) in the manufacture of a medicament for inhibiting HCV,
or for the treatment of HCV-related conditions. The invention furthermore provides a
method of treating a mammal suffering from HCV-related conditions comprising
administering an effective amount of the crystalline forms of the compound of formula
(I), mixtures thereof, to said mammal. The mammal preferably is a human. In one
embodiment, the crystalline form in the above mentioned uses and methods is selected

from Form I, II, III, IV, V, and VI, including mixtures thereof.

Furthermore, the invention provides a pharmaceutical composition comprising a
crystalline form of the compound of formula (I), or in particular a form selected from
Form I, II, III, IV, V, and VI, including mixtures thereof, and a pharmaceutically
acceptable carrier. The said crystalline form of the compound of formula (I) preferably
is present in an effective amount, i.e. an amount that is effective in preventing or

treating HCV infection or conditions associated with HCV infection.
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b) keeping the solution fromstep a) at room
tenperature during at least 1 day, such as a tine

w@eoosogkosangi ng between 1 day and 4 days, or 1pciBYPBNE051268

2 days, or at around 00C durixng at |east 4 hours, such

as a tinme period rangi ng between 4 hours and 24 hours,

or between 4 hours and 12 hours, or between 4 hours
diodth& prouildsd atlererystdd eeeds i Gdimefem I eraematee pf dmiadmﬂphous

ROREEPHER0 gBm{%ir 419 p’i %ﬁ?ﬁoﬁrﬁ r, whith e\ich %{%qlsé/i}u

present invention a crystalline orm
drepaksios e dl foth¢ mrn@n@d(orf Yorigila ﬂée as a
medi canent. This invention aI so relates to a

rystal orm.of the co d of fornu ) .for
%en%@mg 43@%% HiFi BYgngien pgyvi eé %E@ymﬁr&hﬁ@w@%we%?m L,
HoWn ME IFat@dIIcBaei IV, dosm W eddiBovia vl sﬁthalcsmpbm{cmfefsrrhma (D), as

ORGSRt feord Rl R ARG s fpgment. these
ifoﬂmmantamgncb-m;re thian fl0%o thmptlnE@t pems mofe tHAVS Yedfamgdritics, or no
ﬁ'tﬁc?hqrd/s 0 %r{tf&’ ed?tn'o%brfe lt{{atnrbe:f S Em &Yésl-%f? pre thadl 0.1%

a nmamal feri ng rom
@é ﬁapmttﬂﬁsTléeolﬁmurl lﬁhglaﬁ@ﬁpm% P@iﬂp(?@ BAT BRY B PNY @f the other solid

fmf tRé Icchﬁl%@a%oﬁ@&ﬂultwh@) flﬂPmcﬂar bther Iﬁﬂj?m&!pﬁf& f@fms or the

or m xtures.ther

il PpePSh BT By 1t BhS PGt i eee e the

peyistiabd toneldubatepoiymiolghiapaitg. menti oned uses and

methods is selected fromFormlI, II, I, IV, V, and

VI, including mxtures thereof. Furthernore, the

iTrie resiatrinypmbioh derthes pphadayageixtire af tooeposictarpstalline forms of
Qﬁ’é%ﬂl}%uﬂ@ oft fcﬁflﬁ(ﬂ;a.t @j I\x}H%Felﬁ ﬁ{e'@rﬁftalflﬁkefo?ﬁgﬁ&%gcf%ﬁ from Form I,

fornu () parti_cul ar a formselected from
FF@F%H Forrrl 11y F(Prm N/ Fovm VarferdWFiorm; e Inepicrgnbadip et eigere is

p'ﬂ@sﬁ@&ifa m@ndre&oﬁmmgcf@uhupaid E’orﬁﬂpﬁﬁh@bd)rﬁp&ﬁlﬁrdf%rmula D). In

ne for
SRRl net D ol mixi e EPIBRH DG Fairp Tl FBm 1l of
aine aomopouind o &trmiuka @5.f ective in preventing or treating
HCV i nfection or conditions associated with HCV
i nfection. Further provided are crystal seeds of Form
|Th1$@wnt10n fugher prowistasyy mixpgre oh enappmpreaugstslingfosms phthe

H‘?Qﬁmﬁo%nﬁﬂﬁ yladd €Ho) an%lﬁhcﬁﬁrfmnh bf th%bﬁ%o@@d:@f fdtRula (1),
in the paratlo[%g% Form |1 of e compound
[

se
d\‘hef%? e Gy st me QRMS AES § fraop Formp L orm AL arg 1T, Form 1V,
Roéviivd @sd 1Fbﬁn pal nencpito dirnempthaless gﬂa)atded afmoikire corfrpridihg

%}?{}Eﬁ%{g} the a¥n8m%ﬂl%kom olzfqge:ér‘ncovﬂlpoaurﬁg of ?orrnuYe{ (D). oIfhist rlPuexture of Form
IT and the amorphous form of the compound of formula (I) is, in particular, useful as

seeding material for preparing Form II.

The characterising XPRD intensity peak positions (in degrees 2-theta) of each of the
forms are shown in the following table 1. The most characterizing XPRD intensity peak
positions of each form are marked in bold.

Table 1: XPRD intensity peak positions of the polymorphic forms of the compound of
formula (1)

FormI | FormIl | FormIIl | FormIV | FormV | Form VI
XPRD 6.5° 4.6° 6.5° 5.6° 9.6° 4.4°
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speci fied above, substantially free frominpurities.
In a particul ar enbodi nent, these fornms contain no

wones/ovdesn 10% of inpurities, or no nore than BOE/EP2008/051268

impurities, or no nore than 19.of inpurities, or no
nore than 0.5%of inpurities, or no nore than 0. 1% of

mmriti ac ha T mMmuriti ac mv ha nthar eamaolinde ar
1 llr.lull T L"Ll o J . TI T llrJ\.Il T L"Ll o J IIM] L~ A>3 A% " BLELA A A\ A ANl JT

\A~ LA™ E=)

minterséy apogksof] tH8° of he6.5%0l i d 4.8 ns| of9.6he CcodpdLing 019.9°

{9 guba Ly [ThoRar 1T gyl lother. polypiahTE Torms or .

anorp HA—Pelyretphie—purtyr—ay—betestedhy
‘KPRD wi th theldr7éa urlaa" the 148aks| udéd°t o| calcul dt el2.9°

ol ynor phi c pur14t8y Trig seqt7.8l,nventl Qp | further 16.5°

Dr ovi des a nipxtdare—of tvvu o bt e L«I_yblcllll ye—forng——o

[

[

the conpound |ofl7fl8r quI?2-4°1 )|, whereijn lAd°criystalline -
forns are sellegged firom Form I, Formll, FormllI

SormV—Form vV, —and—Formm VYt oneemnmbodiment—ttHere
is provided a m xture conmprising Formll and Form | of

the SCONNRINHREr @fffrﬁ&[di‘[‘»ﬂa&g&' of Foti 1aH sy Jﬁ%@tgﬁ@%e?ﬁ% »in Figure 1.
I'S provi m Xt ur ISIn or
A Y R eggaﬁw&m&e@foef Pl s ﬁ?bstaﬁﬁlﬁnﬁy R inRicure 4

fTthe Dhedy garvwaler dffﬁracamﬂ patthleCPformrIH iohs subktaniidliysdepldiddia Figure
fplﬂ‘{g ;a?r}g)gwdgro 1frac dl ngg efnqr PF \%z i\f }s aav%ns%bgtaﬁla?l%mc{e&c%d
&ngme éO | Th@eXfr@Y W@rehﬁﬁ@bte@t eadtefy @i dFor Yhid as sbstantially depicted
Fﬁ’ Fr%llré 3. "I%@r)fnr Iy\e/pov}:(f%f Hff}'{actﬁﬂq)aﬁ%rﬁf\ﬁorm VY i@ B€sybstantially

I ment, I's provided a m xture conprising
Fdéplme Imgifﬁ}l“th‘b anmor phous form of the conpound of

formula (1). This mxture of Formll and the am)rphous

for the c und of for.mul 1) is rticul ar,.

AR GG B PR R Rtipay Shthups 1 B Bt phiéited bsing o

Eharpact @eitBR OgM KPR fractoercs¢rt BW peeko (pw#th taigensratfor RW3040. The
h

g g\%ﬁ% %a§ ch‘ﬁ@?eg%%ﬁéﬁ L‘ﬁF E%F {u% gﬁygiﬁ/o‘b Eﬁ%c&ﬂpéd?ﬁ to be

ianelepesl was specard opasaera bcwgg@ﬂmé a@hplﬁ beldea rTélenaﬁn@@nt parameters

Reddas HABLE: 1: XPRD intensity peak positions of the

pol ynor phi c forms of tg%corrpound of formula (1) The

X- r RPN f f r act St pattern of Form| is as

subgdnartdrainperabepi ct d mA Figure 1. The X-ray powder

di ffractl on pattern (E Fobm Il is as substantially

dep WEEY n Fi gure 4. Il}aé&? powder diffraction
pat tegen of Form 11 |splnasr gagest antially depicted in
Fi gure

The scanning parameters for Forms I, 11, 111, and IV were as follows: the range was

3° to 50° 2-theta with a continuous scan at a rate of 0.01675° / step, at 29.845 sec / step.
The spinner revolution time was 1 sec, the radiation type CuKa, and the radiation
wavelength was 1.54056 A.

The scanning parameters for Forms V and VI were as follows: the range was 3° to

35° 2-theta with a continuous scan at a rate of 0.0502448° / step, at 90.17 sec / step.
The spinner revolution time was 1 sec, the radiation type CuKa, and the radiation
wavelength was 1.54056 A. The Incident beam path parameters for Forms I, 11, 111, TV,
V, and VI were as follows:

- program. divergence slit: 15 mm

- Soller slit: 0.04 rad



7. The X-ray powder diffraction pattern of FormIV is
as substantially depicted in Figure 10. The X-ray
w@onwdmee298i f fraction pattern of FormV is as  PCI/EP2008/051268
substantially depicted in Figure 13. The X-ray powder
diffraction pattern of FormVlI is as substantially
depicted in Figure 14. The XPRD data and pattern
epbeasemust:i ons of allsmhmrns |-Vl can be obtained
usi {.ps X Pert PRO MPD diffractometer PWB050/ 60
ﬁgaﬁﬁgagﬁhtor 640 The instrunent was equi pped
mﬁtbﬁ%ﬁknﬂﬁ_FF X—ray ttube PWB373/00. The conpound to be
anal ysed was spread on a zero background sanple

R et d Pont e RS Gaerat o cindichpere ss ollows

geoﬁﬁgmyns&maggnadenﬁano st age: splnner stage. The

sca araneters Fornms I, [11, and IV were
?@F?ghp. t he rangeqaasgs to 50 2 theta with a

coanﬁh@us scan at atfrate of 0.01675 / step, at 29.845

secydicgbeP- The spinnep g&f%QJUt'On time was 1 sec, the

radi ation type CukKa, e radi ation wavel engt h was
1.54056 A. The scannlng paranmeters for Forns V and VI

Vﬁl% %c@tﬁad‘ycﬂﬂtﬁmmﬁeak ﬁﬁoﬂ\@%’ 09ide® f¥F OZmE et army v aand VI is

f can at a rat.e 0502448. / ste .at
&e iy %‘tteﬁxperﬁae% %an?eév%‘P’&ta? Btrimpatians, spmple

15

20

gmqmnnha&mmdnmamﬂm type CuKa, and the radiation
wavel engt h was 1.54056 A. The | nci dent beam path

paraneters for

Qﬂoﬁldfﬁﬁé}% ARWR K the FAUIWh
The dlffracted b

Forms |,

|pea11 POSltIlanS of pgeh fgrm gpegmeyk

Table 2: IR absorbance peak positions of the polymorphic forms of the compound of

formula (1)

%‘Eﬂb'l

IV, V, and VI
ik Ichewscterisiog IR pbwirbency perkepasitions (insvavenumisas br) ef Ferms 1, 11,
¢ 5Celfibst ShdrhcterdziR Aibsorbance
ggth paraneters for F

lds fol I ows:

FormI | FormIl | Form Il | Form IV
IR absorbance peaks 3405 1592 3120 1713
hlvvavenaunbers,hlcnfl 3066 1066 2870 1598
(+1cm™) 1712 1037 1717 1369
1596 881 1664 1039
1517 873 1598 884
1454 - 1353 872
1427 - 1076 846
1351 - 1063 -
1301 - 1039 -
1285 - 881 -
1132 - - -
1111 - - -
1149 - - -
1072 - - -
975 - - -

vvere as
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| ong anti scatter shield: + - Soller slit: 0.04 rad -
Ni filter: + detector: X Celerator The accuracy of the

wWXXRRBropmwak positions provided for Forns |, |1, PeT/EP2008/051268

V, and VI is defined as 0.2 duye to experinental
di fferences, such as instrunentations, sanple

preparations—and-the i ke—The characterisingt+R
absor bance peak posj tfoand | IFornadly € iiorindils | clforin) [Vof
Forns |, 11, 111, and are shovmin_thefoll_ovvirg
table 2. The nost characterzhgiR-abserbhance—peak
posi tions of each fprm8arel mar-ked|in bold.| Table 2 :
R absor bance peak po%lﬁl ons of the pol ynorphic farns
f the conpound of forfuta{t+)yThedtRpattern—of—Faorml
s as substantially| d88fcted i-n Filgure 2. [The-IR
pattern of Formll is as substantially depi cted in
gure 5. The IR pattern of FormlIll is

éﬁhlséBaa%ft?Iamf ¥ oaaéul%%e@&biitﬁntﬁllglﬂe@w@d 1rrﬁ@U|r<R2 pHite I& pattgen of
QeI ¥ aks sumn@l@my aémeted h FigOter £ The IR Pagerh Rf ¢hetd IR nsdas

b B RS &t BiouE 0R0 Bt TRgh Lot sl e i Figure

(i croATR) with a Nexus FTIR spectrophotomater. The

m cro ATR accessory was a Harrick Split Pea with Si
crystal. The detector used was a DIGS with KBr

wihadBwista andepatieraricprascatations wefeabtFaedrsing infiiared|speetroamadry
'rMc%%ﬁerﬁﬁteﬁ@o‘t&‘f&ﬂe&Hﬁ@%e%n %‘Rg%th §121e£1§‘s9f®1+1t{“ on: 1

cm1l wavel engt range: 0 cm ase l.ne
SBFGteehotgmete]. e“éhetf@l&% P iRtEtcé?SSOI@éN%W Tgrick PRt Bracyitiagicrystal.

%ehﬁ%cﬂoRu?é@l&@isQﬂDT@SﬂﬁlﬁkKB@ fadohed Thekcangaf@ndters fdr, Forms 1,
H @gﬁ R %ﬁlo‘ ned as 1 cm 1 due to experinental
He ey saﬁ A% i nstrunmentations, sanple

number of scans: 32
- resolution: 1 cm™
- wavelength range: 4000 to 400 cm™
- Dbaseline correction: yes
- beamsplitter: Ge on KBr.

The accuracy of the IR absorbance peaks provided for Forms I, 11, III, and IV is defined

as 1 em” due to experimental differences, such as instrumentations, sample

preparations, and the like.

The characterizing DSC endothermic peak positions or ranges (in °C) of Forms I, 1I,

I, and IV are shown in the following table 3.

Table 3: DSC endothermic peak positions or ranges of the polymorphic forms of the

compound of formula (I)

FormI | FormIl | FormIIl | Form IV
DSC endothermic peaks 259.5 194.4 211.6 221.2

(in °C)
The DSC curve of Form I is as substantially depicted in Figure 3. The DSC curve of

Form 11 is as substantially depicted in Figure 6. The DSC curve of Form I1I is as
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preparations, and the |ike. The characterizing DSC
endot herm ¢ peak positions or ranges (in 0C) of Forns

W 20080092954 1, and |1V are shown in the foll ow nge¢ BEP®0S051268

Table 3 : DSC endot herm c peak3_positions or ranges of
t he pol ynorphic forns of the comound of formula |I The
DSC curve of Form | is as substantially depicted in
Eh‘gmmiaﬂy ddheteDBF igura/e Tk IRE purve of Boas I'6 isasstsabstarially

ure 6. The DSC curve of FormlIll is
EC gﬁgﬂ%ﬁaﬁg depicted in Figure 9. The DSC curve of

Form IVis as substantially depicted in Figure 12. The
O3C skt a@RAd SWRY %eﬂr@d@ﬁt%ﬁ@ﬁbt Rk Q)Bﬁuﬂéﬁﬁf@m%kht PANRHrHSINRY

R e e R R

mgoutvmmg hwiieh evekd ﬁtﬂfsffﬁ'ferdﬁdtol mﬁldarcsdlamdmndTAmemmt sample

TA- l.ast runent sanpl e an. Ies wer C

o P00 e P e 1D R AR P RABRT Brperaare
off 380TWOChe Then veeconsastly pngiedmiithynifrogapeghs it @ Aowi raue@@ en
33$ntm@ flow rate of 50 ml / min. The tol erance of

the C curves provided for Forns | and Il is defined

as 3C due to experinental differences, such as

IThS b lenmed & the ms&awéseprmla@@foa%ﬁﬁs 1 A6 D@ Aricl @s 3°C due to
o be the npst stable

PR it o R S T P R b P B RSP FRBE lke.

Forml particularly attractive for use as active

PR Rhan SRS EH 1EDbo d ARG L, PhisyesP il R bas
dyprosedpenfarg. Thiamhakes Hotve I pgreidularly pﬁl@pmf@u uset;@l active ingredient

qgﬁﬁgﬁlag&{tﬁgl.ddsg%% foRhg i nsic dissolution was found to
be greater than that of Forml . Formll may therefore

find use in pharmaceutical dosage forns that are used
IPf(blﬁhdrpﬁHFbﬁﬁ $1 W&y Ruad B BhiREs dtatllé bt et erth 360 kufficRAt Ly Stable to be

d A hi t di 1
A e R A
it]mglrthmh forofl. Fanmilingay(thyrefoee Gnd ubeingdtimvescutigd ddiagntorms that

fqﬁée/ Lﬁtlgﬁg $&icYh l@%@ér naﬁhﬁc idﬁtsé IE orpts%gi%dr ?;aﬂ‘%ﬁé'r ifkinsic

I on 1 n ere 0 exer
aintﬁSDkutlplamaa@pSI\t/lvﬁly lnﬂlre@m theehpo@calingti¢ properiticsiobidie active

GRpehivstest thialla B9) YIEPRSivE A IR dicRMehyRRr idlel qui @iy dilable in

the bloodstream or at the location in the body where it has to exert its antiviral activity.

From the DSC data it could be concluded that polymorphs Form I and Form II form a
monotropic system. For a monotropic system, a plot of the free energy of the various
polymorphs against temperature do not cross before all polymorphs melt - in other
words, any transition from one polymorph to another will be irreversible. For an
enantiotropic system, a plot of the free energy against temperature shows a crossing
point before the various melting points, and it may be possible to convert reversibly

between the two polymorphs on heating and cooling.

Preparation of the crystalline forms

The compound of formula (I) can be prepared as outlined in the examples.

Form I of the compound of formula (I) can be prepared by a process comprising:
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nonotropi ¢ system For a nonotropic system a plot of
the free energy of the various pol ynorphs agai nst

w0 esopeyAsur e do not cross before all pol ynor phBCTEP1008/051268

in other words, any transitiap.fromone pol ynorph to
another will be irreversible. For an enantiotropic

system a plot of the free energy against tenperature
shodissodviog desiongopd of fooefilar(®) ih ke’ valkiolsit mednipengure comprised
poi ﬁﬁﬁ vert reversibly

bet a%gﬁet (j&mﬁﬁpr ggﬁéig%ﬁ’égPﬁﬁg and cool i ng.
¢®e@hWﬁﬂg6Wf@hﬂphéoé@ﬁé@ﬁﬁﬁﬁﬁ@ﬂﬁﬁﬁﬁ@ The compound of
fornula (1) can be prepared as outlined in the

exa e co und

Se‘Bﬁﬁi Eﬁm’é’ya}& tﬁ%c S@H@Bﬂlp (HEYHg 2 zf-I)l gt %@9310& sertl o an

atkape hm\dn@froflﬂcﬁﬂﬁtb dorlchrbon atorfd suéhlak ﬁfeﬂianal; eﬂlanol 1-propanol,

DR R R E bR E R o P Bt DA ¥ amongs
¢ Gohalkemonl” Mt mﬂ;moat whech ats dm\@d ﬂlmn en plkanhkavimg from three or
ff&r—c%ﬁlolﬁgalﬁﬁ%s sucfila §rli‘%51?an%1 QL o%re tdgy floﬁ!}t&gg :}jb bﬁiﬁﬁé)l\/@ Qnethyl-l-

rom an ane havi rom on at ons
Prenengk thgerinol , et hanol, 1-pr opanol, 2- propanol
1- but anol 2 but anol 2 rret hyl - 1-propanol, t.butanol.

kanol

sub up "
B ERod PR i D B lprtipaat EmahrcHawPRa. ?jomom%el gptanol,
ebirtarmdrib part &t s -teitkmb | &is2- jbfqpaﬁxpiahlodtep éb g tlapeot process for

é eg);ﬁlﬁ? %dh} 12 tl%uéo?r{})% n(ti ﬁf g ei’ﬁal a?irao e a?;OI rprQTé}a%Bz 1S heated to

therefpa mper@tumrqfﬁlaﬁnmllxtu@r bmrmﬁmbod'znwx tamodmpound of formula (T)
Raknld QU idd thl AQULIRRARI t@Fordr a%lf?rﬁ’y?‘ "h% thil @luﬁ‘gqph@a)tedotg L

above process for preparing form| ound

ft%i‘flm%re( f)the pixgugs; Wh!anekw dﬁmabfla@ﬂlgﬁnp éls ﬁlé%‘faé%d ftOdhe

tohigtur€fihtia soAdarafded AfodliAg tétotint feapetdture A the above rocess
onpound , 0 m xed %

PRACEb DI g FOTRGERPAOL MR J2 hdnabduhE bohiroysth griod of

hbaqltela It, or laduit 0% ht engbenaiih.e rodnd drebadinents e sueoe iypdiowed to
%9?1' %%bﬁtﬁﬁ‘é %49'\{%}{6@ cétﬁla)tl b&%%&hg&?ﬁ&e g QnJIMteH{b%dlment the

selypen i akoaveid o eord veibosoatipl olctemperguse. él"rf@tswmm&ccgnm»nd of
Foi9nul PV n Be rasé\beolqo@éss ?d% %te ahg f&rﬂb @u@}mg tanﬂ)%pﬂaus &e shy

over a ro , or. apou or about
&@/Sﬁﬂln}%f%aﬂeoréﬁ%a%@ﬁ%eo - Chee AOY KRS qrgl Iafmdoﬁﬁéal [

ano

cool spont aneousl y, i.e. wt hout control of the
e a?nro%%l ) 1|1th hpergpaenrorp 18 alade(f il step a) may be in the range

between about 15 and about 25 L/mol, or between about 17 and about 19 L/mol,
preferably in a quantity of 17.85 L/mol, or 18.5 L/mol. In one embodiment, the process
mentioned above for preparing Form I further comprises, in step b), cooling the
solution to 65°C or higher. In another embodiment, the process mentioned above for
preparing Form I further comprises, in step b), partially evaporating the solvent

especially in the case when there is no precipitation at 65°C or higher.

In one embodiment, the present invention provides a process for preparing the

crystalline Form I comprising:

a) dissolving compound of formula (I) in 1-butanol or 2-propanol while heating at the
reflux temperature of the solvent; and

b) allowing spontancous cooling to room temperature.
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solution is allowed to cool with control of
tenperature. The starting conmpound of formula (I) in

WO b@satmse process may be any form such the apOT/pPDO051268

or any crystalline form or mitures thereof, e.g. a
m xture of FormIl and FormIl. The anount of 1-butanol
or 2-propanol that is added in step a) may be in the
range between about 15 and about 25 L/nol, or between

3G cpodifin? Htrods icfonsath RIS ADH Do MtFLigtike Form1
FPBRESSS addingi lobrdencd iy eonwsnirpiaadetvery Fome 19 I/mol tgeferably in
%%Héén%%ﬁan bf“l”ﬁi%fs?E/rﬂ)l oCAP4 L}’iﬂolt Neard@l i bmBBdihfend Be ﬂﬁcess

he In a her e(gfggdlye the rocess mentioned
alb%elen?dol.n tb? T FTRBOGEBER T PRGPeERg: @thpﬁl@%fscommlsg% Bptep b),
kapplyp@rmva chomg\@fpm sllutivg. hencsiodr \eaibbd@sine ch@proyess Mmentioned
i R G AT e PR L DR s s o cooting
pspkuvloni &56H (pordugss. Ih@motmplegabodnglenmdleqxrgcgtssambntnmleﬁmm the latter

| I d;

3?21?1&11% k&gﬁ?ﬁplpg ggﬁg I\fh#’tm:]r QQﬁggtwlgnm%ft tpf Q&H )fé\)apbﬁtmg
]éf‘n%)é‘feéltf aynscighly thidic satomelan: they ds B pr@mpmmgat 65°C ot higher.
spont aneous cooling to roomtenperature.ln one

odi nent, the process.nentioned in th aragr a )
FE TR eris A BRI e B C dphg ca e i gpsalline
imﬁalmompﬁsmgatl on between 17 and 19 L/nol, preferably

an o?};ﬁ?ﬁé %%Hﬁ‘f n atr111 a?{ql]l%YlC §0§V&{tn?l I%u’t? ula%‘% &51 4&1{<E¥01 wfn@h may be

| at &eéqcteeinﬂwdﬁnmnpaﬂod)reﬂpmebérbuﬁgml:@nerﬁlamﬂ wrinixéyre of alcohol, in
Conpdfrh&ﬁé?r 4@, ﬁﬁl&%ﬁopksyucﬁBMﬂéfﬂaﬁopbt@%&% bl qgné% nol,

solution. In_ano enbodi nent , ESS ti onéd

in {#hutapak ped- b&%ela .a% ﬁtc mmﬁh@ﬁa% wgen;elf fivixtpgg thepgef, at the

COmlﬂluﬁ@@npdrzﬁ’tuﬁetcﬁnh@alcoﬁ‘eﬂl@sb%nﬁ be solution to 65C or
I n _an t he ess

R i R B RSP p g e ERRe Bt fgalianol
conpn psisylar 2-psdpapolb) sbupaot, inaithanok wépoo it methylt ikepropylketone
|
;? e@ﬁgﬂ g@@eﬁéeﬂﬁl éc%cétﬂﬁ ﬁ%&h&‘é}ﬁﬁ é)r gfsgln 131}4%5% methyl
f ur ethelketono (VHKS, @clﬂptsnmaylnamg %nm@@w@ffabaoh@lr(emasw&m&mnol

cr yatcﬁlak mﬁlaﬁer BihknSIOPRp A1 nlgopr§15éhro[ WL\ Garfc0 rdf‘2'—l$uthr{bl)aa[hd
8150 i c sol vent N partl cul % ano
t

Bk dBinea s o o horeah RSP AR g FnEe of
mi‘t ﬂam@boutéﬁ 0TCxb theerefifix wnmmtr,e of fthe mixture, or at a temperature in the

range of from about 30°C to about 100°C, or at a temperature in the range of from
about 40°C to about 80°C, or at a temperature of at least about 30°C.

The slurrying processes for preparing Form I may further comprise, stirring the slurry
of Form II at room temperature in an alcoholic solvent, e.g. a C;4alkanol, or the slurry

of a mixture of Form I and Form Il in a solvent as indicated above.

The slurrying processes for preparing Form I may further comprise stirring during a
period of from about 2 hours to about 24 hours, or from about 2 hours to about

12 hours, in one embodiment during a period of at least 2 hours, the slurry of Form II in
an alcoholic solvent, or the slurry of a mixture of Form I and Form II in a solvent as
indicated above. The stirring may be performed during at least 4 hours, e.g. during at
least 8 hours.
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particul ar a G _4al kanol, (such as net hanol, ethanol,
propanol , isopropanol, 1-butanol, or 2-butanol) and

walc@kloevss net hane or water, or a m xture ther epfT/EP1008/051268

the reflux tenperature of thej@l coholic solvent; or

slurrying a mxture of Form|l and Formll in a solvent
sel ected froma C _4al kanol (in particular 2-propanol,
1- butanol nmet hanol , et hanol), nethyl isopropyl ketone

("IMG %&ro@&%s%@f f)lrek)%@rﬁ PG ﬁhrtl‘er com 1i1ske ﬁltermg the
mxgltatqa tﬁn@ﬂdcﬂf@f hlaﬁ@mg@ml)l iy an %coh@lhé Shlyent weftﬁr akurying a

Fnildurd et KGRI andUmas inE i1 s ikfidagdaclbov®r opanol ,

i sopropanol, 1-butanol, or 2-butanol) and
di chl oronet hane or water, or a mxture thereof, at a
tIemsﬁrr@ﬁngr probeﬁ,séshfér pr&pgﬁlgﬂﬁorﬁf Dmya BotHer 1§e§)aﬁtd'iehe ﬁlterlng

Eatind B HoSonvabli M BbEeE oriniBles PobBEATR Hhfvine
5 Otrar}bmramt aleaholin selventy amefeer olurrfymgra aixowrt o 6O 1 endabarot 11 in a
%P@Qnt Rlin@tatdd Eﬁd@e&z r%‘%hé’@vaﬁhnégﬁ'é_% %e@?@tﬁ’i cIdfhe

urrying processes for preparin urt
¢ohprt eployadi quringgh QH@TTEIP&S@’Q of Form II at room
tenperature in an alcoholic solvent, e.g. a

4al kanol slurry of a xture of Form.|
s Qany SRl Kafes Sl RUE i eRbcL N PRgecds
frone e skessdlwtionprfeacimgourd rofifdrmky (1, ulid doéid foenpf ihsatarting

u a L

%@)At&tﬁal gg ﬁ ! ffﬁgnc% g% rgn&a G{n g'i'i}] &‘&;{x?c?uc'ﬂ gﬁ‘cL ?on&r%l of the
heswiteng sohd cﬁmm @rﬁ@dbnn@htfladlmﬁrcpqmgOhOﬁiéﬁ pugessfpagamdterast 2
hours, the sl urry of FormIl in an al coholic sol vent,

or the slurry m xture_ of Forml and Form |l in a
Jorvrantion a]is?u arqyadeé& papsRior Prepating Feinp il Gompriswe:

rz@r ﬁ@pﬁﬁ@ adsﬂspmlo@toﬂt@@@hor@hmmﬁn o€ th@- codipoufidofformula (1) in a
Prs The .sl.ur, ro .esses for preparing
For aﬁ% Pt %1}larc18 rOB ia]i1 ‘ering the precipitates
bt lenagltlafsus;renﬂbu fat yoongtekperandrt; and an al cohol | c
I and
D, Yt Y wRGRbun M XA Babr Pt 8 FERETL TV ng

processes for preparing Form| may further conprise,
ah "cgsre tﬁ@&eﬁi t}ﬁ&de@@ofssttﬁpc)‘%ﬁbotf@ﬁ %ﬁﬂé@@ﬁh @H@bé? seeds of Form I,

washi ng preC|p|tates bt ai ned after
|0mﬂr1_1/w L l?tmnm‘f W adﬁlngpeloq?arqn&t)ﬁ%q%t or after
slurrylngamxture of Forml and Formll in a sol vent

S|nd i n t.he was

%IQP%F 1we{1ﬁ glerpérb%egﬁg r1re]plrepar1ng Form Iﬁ ngther cdpmprlses after step ),

stirring the seeded suspension at room temperature.

The process for preparing Form II may further comprise, after step c), stirring the
seeded suspension during 15 minutes to 72 hours. The stirring may be performed

during 5 to 60 hours, in particular during 10 to 48 hours.

The process for preparing Form II may further comprise filtering the precipitate
obtained after step ¢). The process for preparing Form Il may further comprise, after
the filtering step of the paragraph above, washing the filtered precipitate obtained after
step ¢) with isopropanol.

This invention also provides an alternative process for preparing Form II comprising:
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sol vent enpl oyed during the slurrying step. In the
preparation of any of the solid Fornms of the present

WO poosvissn, whi ch proceeds froma cl ear sol utipor/@b20béresi268

conpound of forrmula (1), the_gplid formof the
starting material has no influence on the solid form
of the end product and control of the resulting solid
fapr disiodvipe céroporad ofifarnitie (I¢ ond Colkalkednot, e pprtioclessim 2-propanol;
pargpeters. The invention also provides a process for
pre ing Form Il conprising: a) preparing a
g@nmgdhe eflutioTefiemsiqpl @5rooeY wmorrafuie deorepeiUprst biday, in
f or ﬂ«l’ﬂl&lléﬂ a tithB é‘n@ in48é KABO LT atidht PRRY k4 ARL 4 IdE]ys or in the range
2 p anoi and; t|rr|n t he ?gé pensi on at

Rttt day %9@@0&55 daEd?iy ArHed Jus s Biciit Ahours. in
C r ymm&ulmme @Eriddinthé Fange oFatsott ¥ houtsno abse 12Mheurs.
seedi ng process of step c) above is perfornmed with
crystal seeds of Forml, Formll wll be obtained with
dn oheiembddivent, gtalisfnaee process abnvofee peappoug Femt JT domgrises,
@&BF%SZQJ @f dREAPRE L ﬁ&pgﬁ{dﬁf* Jbg{%ﬁ m%{ dchfSP&hétﬁéne et &Fter

|rr|ng t seede S1 0N room
Wﬂért Gralkarple Ippastiadar qddingihe ﬂ’#‘PR‘f‘gO?@rHWSCﬂb%yl step a), and

fodfdrbigep 69 AN SRing af*tﬁﬂlly%‘ir @@rnﬁbete fHerdiéﬁP&of_lI_fﬁﬁlaﬁ@ eiRflination of
e st

) S|on urin nut 2 hours

T Rt i TRty 84 B GBI, s T Rbe o Vapor
dmﬂmn@cmﬁnto 48 hours. The process for preparing Form

Il may further conprise filtering the precipitate

obtained after step c). The process for preparing Form
Iln apetherfambadencry othp pltgreatiaf pregcss heoviei tbt prepargesttasm Ibfomprises

tk@@plﬁ’@ﬂfé%ﬁ ARBn %Qﬂ’ ?ce W@t%&ﬁ tdiBerhduld (ﬁfl‘ﬁl% apc'frﬁ@ b&id&loBaprised

bt'ai hed after I sopr opano]

|bﬁ§)’ié°1'~?f1|abﬁut§|h§é‘d ﬁb@% 4§ sma%r%ﬂuiaé HEDE ¢ ém}?rrz?él@é somgrised between

fmb@malmlragd EBGun3bh. Mfek@hﬂ@ ﬂ))ceﬁ;l Eotely mr@gep@ﬁﬁ@wﬂﬂ I0hay
or anol

sShPhpspinedfe Syt Brnlhnat BeRt it dhBpe 1ags 14,
dohy o Ole2Bkr 2thu2€h, @8hj 304, a2h,13dhsdr 3bhday, in

particular a time period in the range of about 1 day

to about 4 days, or in the range of about 1 day to

dpevathor amebpdiment, the aligrouing DO S abdvisgomprepasing Form 11 comprises

m@éﬁlﬁ tHelo RA0h ok ﬁEp &) ét'a%nﬁe?fo CQRrinp althi p@RAoRHprised
% out 4 hours to. a O%L

etween about Sh and about 48h, in partlcular ‘during a time period comprised between
about 5h and about 36h, more in particular during a time period comprised between
about 5h and about 16h. The alternative process above for preparing Form II may
comprise keeping the solution from step a) at around 0°C during at least 5h, 6h, 7h, 8h,

9h, 10h, 11h, 12h, 13h, 14h, 15h, or 16h.

The alternative process above for preparing Form Il may also comprise keeping the
solution from step a) at a temperature comprised between -10°C and 10°C, in particular
at a temperature comprised between -5°C and 5°C, ¢.g at a temperature of -10°C, -9°C,
-8°C, -7°C; -6°C, -5°C, -4°C, -3°C; -2°C, -1°C, 0°C, 1°C, 2°C, 3°C, 4°C, 5°C, 6°C,
7°C, 8°C, 9°C, or 10°C, during at least 4h, in particular a time period in the range of
about 4 hours to about 12 hours.

In another embodiment, the alternative process above for preparing Form II comprises

in step b) stirring the solution while keeping it or maintaining it at at room temperature
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In one enbodi nent, the alternative process above for
preparing Form Il conprises, prior to step a),

walc@sodwsng conpound of formula (1) in dichl orpoPEPBN®051268

thereafter adding the G _4al kgnol, in particul ar

addi ng the 2-propanol as prescribed in step a), and
before step b), elimnating partially or conpletely
tdoengclehsorl atagt ingaeiculdr iamnmapdrod inthettasge of about 1 day to about 4

gD LPLPAEIRRGE Th 1R LARROUaOY OUPRASLAL HRDANRINA lcast 4

I'nstance -a rotav er va ljum n anot
debodinmsgicularidingg p@’ﬂﬁiatl itheerapgoeleaboubh bgws topbout 12 hours.
preparing Form Il conprises keeping the soI ution from

p a) .at room tenper aturF duri ng&? gerl ad
i@ﬁ’bﬁ“f%‘@ﬂn BlSP REY) eélﬁ‘dﬁ?ce% CAREFPAD O’ﬁ%ﬁ Ijprsing.
PRI pricpatinga chtirhdd oBnédriyesapedttdsolaterps the dompdwmiest formula (1) in
?g?g%toi%g}e?%gd %g% Uta 6‘1%6 r{ﬁlﬁar(%ﬁ,glllrtateeéga éllg\ég HP f %chrsn%oalp(? Sfformula
sol () inomatt,om step a) at roomtenperature during at

lbg aﬁéatlillg bhe t%%aﬂ&eﬁ?d 0121g§1rl %gﬁraﬁ%ﬁ%lutﬁ)gg 'froztﬁaep 2’)% at least 40°C;

anot er e
&) t Biving fhedwpsaiueded arsery syHragdeplitiony ey sien §) in a

conp/66 €slukRertic’g the solution fromstep a) at around
00C during a tinme period conprised between about 5h

and about 48h, in particular during a tine period
doope eraboldibehyderpradmss for?plne}ﬁndg & bﬂnl 11 36tprissy @ site’p b), heating

T AL T RO o R S B A psrty
fapabquit pAr tonfep °Eomerd prefemgbly @trqhout,éo k?etepﬁOﬁ@ Tkh?eprocess for

t
?Qéﬁﬁéﬂﬁg @91fhrﬁ Wﬂﬁé{ mc%hpﬁﬁ@ Hﬁgru%ﬁe E b I;?_ngtlgﬁs df‘as?e? b) before

rRingthem ol heapthgass (o nasrseias & ogaéUéuqﬂaﬁr %Ye‘f’t}gh‘?rrf@%hswmmg
lthe §BAtioRl 8 @odiR Ite@ﬁpesﬁuﬁeeﬂét H@mﬁ figal thé hvansatired sk agars)

SpPreCRER S TSGR Es cgﬁ%gféisoﬁ%ﬁﬁﬂww g fomprise

alpwenggevaporatidreoftbe adlutien after-hhOin@@he mQ(ﬁng m&(ﬁ’;;p e)7ﬁ1d preferably

S5 i gl 15, 005, £, 26, € HC 5

particular a tinme period in the range of about 4 hours

tﬂe@ﬁ%ﬁoﬁg roRRE Bs well a%@ée'@?for eraehEeim 1V Q@m rising:

ternative process above prepari Form |
gnbrFP%réEg 4 fﬁlﬂgﬁ@g Op oAty %amrﬁsd bebaneifts somipHndof formula (1) in

k ee pinftghdxy- ﬁprdpamcn; aining it at at room
erature cul ar
SRR R o b S e Mgty R ipfcbde TR
I-methoxy-2-propanol;
¢) mixing the saturated or nearly saturated solution from step b) with water in a 30% —

70% solution/water volume percentage, or in a 4/10 volume ratio.

The process for preparing Form IV may further comprise stirring the solution at room
temperature after having mixed it with water in step c¢). The stirring of the solution at
room temperature may be performed during about 4 to about 24 hours, or during about
6 to about 18 hours, or during about 8 to about 16 hours. The process for preparing
Form IV may further comprise filtering the solution after having mixed it with water in

step ¢), and preferably after stirring it at room temperature.

The invention provides as well a process for preparing Form V comprising:
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days, or in the range of about 1 day to about 2 days;
or at around 0O0C during at least 4 hours, in

w@aoosiogaesar a tinme period in the range of abouPCHWEPDOS/651268

to about 12 hours. The inventimn al so provides a

process for preparing FormlIl conprising: a)

preparing a saturated or nearly saturated sol ution of

tah epre parpunshtwhtefl or nedrly saturated saoedroof thc bd)mpommlcbf dormula (I) in

S UG 6 2t PSP 3B ARR br B R ABRAN ot

I'n water eat 1 ng etvvo saturate
or ﬂbalr\l"@ﬁefsaturat ed sol utions from step a) at at |east

49 O0kcatin} tH8 thloNdtdrded Bf"\ﬁ)eaﬁ tshitu Ak QO Mt IAS @Irolrrysté@a%%t Rdst 40°C;
sol uti.on fromste%c@) qa50/50 YOIU ratio.. I n one
J¥%H

Shb PG e wpatupyt PABRESOTNESPR §t§n ) in 2
conpi/p@eslumerirattd.ep b), heating the two saturated or

nearly saturated solutions at about 400C to about

700C, preferably at about 45C to 65C, nore preferably

dihc apagts ©HOPCPrONGHOT VThey progéessinfsp iy kpdng tiy thorsaturated

lo #!n ﬂgk/saﬁyﬁt%ﬁ‘?&uﬁ&'fﬁpa& aﬁ@utf4'0"é & éllﬂﬂlt t7r ocgp‘f’é%e%{?ilyuatt 'aB5\R 45°C to

@b@lﬁéﬁgﬁ ng@ergﬁre?qu?f %(r:ratgﬁ@tﬂ Orayo pbeut RBrC cOpprpegss for preparing
Foli 'V Rty teyhcs Qbeh%‘ﬁl@énﬂgQﬁéﬁW@ SneticHs Wi Steplbh Béfolfbaﬂﬁixnﬂg them.
r;?xedthetvvo satu ate aturated

fedregsseior P‘ﬁ?@“‘ﬂﬁ Jtd Py vt eBrthE Ry Psafigon & room
ftempdmura:q:fmp misiagah ktopic) ghe\p&wamﬁar prepafing Rens Wl midy funther
%f]p‘%nﬁisé; ?Ii/olrv&?lg% %@aﬁa@%&{éh%@ tﬂe o%&tl%rﬂ a%t)er m%(qg%_ﬁ{ &épﬁ@‘é‘%(? %rﬁferably

pitovstiusg ﬁ@tmmtealmr&bm@ss for pr eparl ng Form 1V
conprising: a) preparing a saturated or nearly
saturated sol ution of t he conpound of forpula (1), in

I Thedpyeakgn prayidsp anaiell agyogesnitor peeraree Eainy VA cagpeping:
rwapﬂe arﬁ@tamartry:dfﬁl@lcuhi @ﬁncﬁ&fﬂohﬁulﬁﬂ)htﬂ)évat&ffper ature of

RoRRRE G BREROR e brioes s R P Sdab g 4 dovs.

30% - 70% sol uti on/ wat er volunme percentage, or in a

th %Qef\ gﬁlﬁﬁﬂﬁlefl@ttﬂe%roéggg {&r é’i)%ﬁﬁ% E8fm R %?ﬂ‘@hg& Eloé’t%ﬁ ei) preparing

rnse s
tﬁéﬁb@pat Mp@ra&flx aplupayveitge ﬁmewndtof\fpmlmﬂt) & waigr, gthepein the

Ghourt18itis b FoA g aft] F&REIISOhBY U @925/95, 10/90, 20/80, 40/60, 50/50,
60/40, 80/20, 90/10, 95/5, or 99/1, preferably about 1/99, 5/95, 10/90, 20/80, 40/60, or
50/50, more preferably about 5/95, 10/90, or 20/80, even more preferably about 10/90.

In another embodiment, the process for preparing Form VI comprises, in step a),
preparing a solution of Form I and Form II in water, wherein the amount of water is in
excess relative to the amount of Form I and Form I1. The process for preparing Form
VI may comprise, in step b), heating the solution of step a) at about 30°C for at least
about 4 days, or at about 40°C for at least about 4 days, or at about 50°C for at least
about 4 days. In one embodiment, the said period of at least 4 days in step b) is a period
comprised between about 4 days and about 10 days, in particular between about 4 days
and about 6 days.

The invention provides as well a process wherein the obtained crystalline form is

isolated by filtration or centrifugation, optionally combined with washing and drying.
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roomtenperature nmay be performed during about 4 to
about 24 hours, or during about 6 to about 18 hours,

worood9isng about 8 to about 16 hours. The pr oCEBSEFEPDNG/051268

preparing Form 1V may furtherpgonprise filtering the

solution after having mxed it wwth water in step c),

and preferably after stirring it at roomtenperature.
Tihe stantiremitenalprsod fatebe procewstd ofghppesas snvicotiopmep e iamy

L R T

ths@nfa%ﬂﬂecrysiﬂazaéloaatrmeéteédthe pr}ﬁ@élme;fogapﬁtt@t%ﬂng material docs
$0t Wua P aftcttineris mgunwlﬂhfmﬁ@ttmﬂ the(flnhl podUBLRLy vy

heating the two. saturate ear turate
ISPt 1 SiTtitedpatgyialy %h%@nq %ﬁ%&lywﬁw &jould anprgrigth ghe
tcoRvaiaint ﬁahqﬂlambn@éatel Yarfing agkiattoSubltaii b @BSirableofisya tveh

El)dtlu%:%q@nh”g ¢ %rgF%t Enl{fggthrnaltsl 3 lﬁmgtgd P%tggt%éustmfg? {H \?\%ﬁ troir B¥huration
smkmsdbedlﬁmnneammyué&nuﬂﬂnm@ggmmhmubna at about 400C

to about 700C, preferably at about 45C to about 65C,

nor e preferabl at about 500C to about 600C. The

PR 6B eabedmept; 8}5‘@6@ Wgtsmmmewdna;}herww@rondﬁr%t frygtalline forms of

Itllt]é ﬁ@td%ﬂ ghvbdort W0 p fﬁﬁh&h‘bb&&%ll?ﬁco‘éé @Bl phat%c@utteany ng
em cess arin or, ur.
Rt DL Ta iy e orBo B OO QUM DBt FAbfog-acceptable

ablverts niM ihage torbesrbmpv@b priofhe uging desplyroorppriparpghagnaceutical

Fl%ﬂhm q$y further conprise allow ng evaporation of
&'solUti on after mxing in step c), and preferably

after stirring it at roomtenperature. The invention

Rk W HBSurBSoMGhtkr ﬁldptfzﬁ&eﬁ%cfb% so@\';e%%afﬁe%d:uﬂf ot \V!ner can vaty
conpr|3|n% a) prepar| rry of the compound

freomprapost p7o) by Yplmﬁéq ab%l? ﬁéwahy wéumﬁé)r%ﬁetfbtwfr@tl aét)@p%a/y to
abo@mslwa)s VoluaRMbRREfcadblly fofQiboat 40% &siboabetH, o volume.
days. In one enbodi ment, the process for preparing
Form VI conprises, in step a), preparing a solution,
dihe fpeoscakdey far the pn’odyctiotmfofttlmcrgstfrhﬁol:msi oHthe fporsomtl iave(nh))n itypically

ARG GG b RUATTH AR @Y R o SR oEBFRGIBAULE he
compoundeefi foomula6l) 102 solseg, mestiurg ggriforp skringtdhy cepernd of
:H)I%%ﬂa g%hlcﬂ- Q4O inZ189n afhBfBBus % crggélﬁge farRI €

preferably about 5/95, 10/90, or even nore
preferably about 10/90. In another enbodi nent, the

e @eRditibay coptenfiy oigstdhzdtiodImBonb$i6isd i erdsit ®dmpjave the
crystallization process or to induce precipitation, and without affecting the form of the

polymorph obtained. These conditions include bringing the solution, dispersion, or
slurry of the compound of formula (I) and the solvent(s) to a desired concentration,
cooling it following a defined cooling / temperature curve, adding crystal seeds,
bringing the said solution, dispersion, or slurry to a desired temperature, effecting any
suitable pressure, removing and/or separating any undesired material or impurities,
drying the formed crystals to obtain the polymorphs in a solid state, if such state is
desired.

A preferred way of inducing precipitation is to reduce the solubility of the compound of
formula (I). The solubility of the compound may be reduced, for example, by cooling
the solution. The solubility of the compound of formula (I) may be reduced by adding

an anti-solvent.
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preparing a solution of Forml and FormlIl in water,
wherein the anbunt of water is in excess relative to

wo b@sasmsnt of Form | and FormI1l. The processPEDEP2008/051268

preparing Form VI may conprisgj. in step b), heating
the solution of step a) at about 300C for at |east
about 4 days, or at about 400C for at |east about 4
days or at about 500C for at |east about 4 days. In
[ f
ﬂlg g&gﬂené dtrsggrs%?l 91; ﬁlglggggte}lt% \/?/8 o{ng o?jii foﬁmlglgi@ ahfl golvents
a*rbé lsif:snle@ Ceagﬁsltratlw é@rstnrot:@mssaﬁbt ndn am BistRasdinghy @01matrat10n of

AROWmPUHAYS forkh® QIP\h@ BP0 cREO VI diBRaRSorMR dha dolrl%ﬁeeitratlon

ein the_ obtain al li formis. isolate
eriercmp@Hn% PP éWPEr h@aﬂ laﬁwpre%ﬁhl% A& ISFhREINGS e f%y QYfaining
Wﬂ:&hﬂrfﬁﬂco&hﬁdﬁﬂh}bh I‘ilg;hﬂa'eefcﬁﬁ@tdﬂcﬁgvﬁpdr@ﬁdnﬁby usedpliaic disittlation,

glglftlzﬁ S?lH%[lOélr ?£ ag %111I (rl;o\r/ne g%elro TOpIC Stﬁ%gﬂlﬁ &ilglf evaporation,
ﬂ]@atm.g go¢ling, oﬂlﬁlcﬂeqldnqlgps avdhl;lmoamsnttlteeerremd conittittions thereof. An
Méﬁé}#dc%?st foP Bt fn?%eiée%ﬁed tokec tl"ré‘cﬁ)tnaéog%:dl?s Jar @V&lfve tie

teria not usua
rsétél(ﬂtllon Owltewomtm@rf &g @mpoppRd of fqailalrl afDodesel Vﬁﬁ'y forapxgmple, by
QAa@ian disn it t\lbl@rn&tcﬁ'fatﬂoﬁ%omhﬁfd tA¢ solltish ©NBaddfths Kdthation point.

r reci ate .t he, conven
AReRians bt O e enabEPn SN by pay f grample, the
dietso duatibreof aidinonat tontpound bétdronla (The the edetidn ami@rvh@ration
o?a{i&gl;tlo orptllle %I\tze?lt %rB t%g ?(#11{1#1@19 &%P@&éﬁ ef‘cgj Pérg{n, B saturated solution
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gstalllne resent invention are
hﬁﬁé@uﬁﬁ@%ﬁﬂbméé%%@ﬂa%P@nﬁr phar maceutical |y
non-accept abl e sol vents, the former being preferred

Phar ceutically table | vent
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di spersion of the conpound of fornmula (1) in a solvent
medi um or fromslurrying the conmpound of

The term “seeding” refers to the addition of a crystalline material to facilitate

crystallization. The term “crystal seeds” means powder of a previously obtained

crystalline form the compound of formula (I). Particular crystal seeds or seeding

material of the present invention, which are useful for preparing Form II, are the

following:

- crystal seeds of a mixture of Form II and the amorphous form of the compound of
formula (I);

- crystal seeds of Form I; and

- crystal seeds of Form II.

By bringing the said solution, dispersion, or slurry to a desired temperature, one will

understand the acts of heating, cooling or leaving at ambient temperature. Warming of
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formula (1), which can be initially in anorphous or
crystalline form The conditions concerning

w@eoshgdobd zati on may be nodified in order to iPQI/AF®S/051268

the crystallization process aprto induce

precipitation, and wthout affecting the formof the

pol ynor ph obt ai ned. These conditions include bringing

ttln@soéluia]m; dopersidnseshgiomay be nedessary toodontetelyahysolvedhaf
LR & heilid (hhe sol vent(s) to a desired

con entration, ég ing it follow ng a defined cooling

/ tenperature curve, adding crystal seeds, bringing
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formula (1). In certain cases, a decrease or no change
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er .techn |
g{?ﬁ%ﬁ ﬂ%’ﬂl}% }’-ﬁgpg%fevaw{atgﬁ, ogﬂlgl Ff(ﬁr %rc:@é@oplg}natlon thereof.

obtai ning a desired concentration could as well
g?&%lssy& ﬁ%&‘?ﬁ%@ i 'Sog'ibegﬁn% 'n{;’rfsoofﬁiéggd Wpébu% of ﬁ%ﬁﬁ@i@?&%
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AekbrhEorIAL LR dLﬁ‘lﬂ 0@ Forifula @ Hﬁ’& be lékéc%'?édeoﬁ &%Wlﬂg &Sspersing,
fpor saturati ng Pg ‘Jtl on 1 nc

by
O% ANE EIE CORPOPH adf) g Saﬂ%htf? {emaraiis ﬁ%gﬁﬁa Ivgpt whereby
fportivul o thd 9a1d olvdie equJobdtbﬂﬁcr&ﬁkdﬁg)fhe&%ﬁmtraﬁdnoﬁf b€ cémpound of

t f t t | ution. .As f d
R ok SEaah PP O ot A el g Rsend
a)ptlorlwéiy_rwasihmgraaﬂ/ioo filtponmarsl dyingxbesdiltigg chystals of the compound of
Sf@ltrﬁ{fléltl') .ctﬁptfb%'aﬁ;/,‘cpol}!'m&phs of the compound of formula (I) may be prepared

by dissolving, dispersing, or slurrying the compound of formula (I) in a solvent

medium, cooling the thus obtained solution, dispersion, or slurry and subsequently
filtering and drying the obtained polymorph. Another example of preparation of crystal
forms of the compound of formula (I) could be by saturating the compound of formula
(I) in the solvent medium, and optionally filtering, washing and drying obtained
crystals.

Crystal formation may as well involve more than one crystallization process. In certain
cases, one, two or more extra crystallization steps may be advantageously performed

for different reasons, such as, to increase the quality of the resulting crystal form. For
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supersaturated. A nearly saturated solution refers to
solutions that are near saturation but have not

w0 easlexdss hei r saturation points. A way to i npPOWEPIL®051268

crystallization process of thg_present invention, in
particul ar of accelerating crystallization, is by

seeding with a crystal of the product or scratching
tularicatbe pslynfoags obfthd fresent ystatlidn cald dso bepspiredvby adding a
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present invention, which are useful for preparing Form
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sh{fé‘étér% 1 Gtk iR f@ éﬁg&resacﬁ%&séf i f}g% Hﬁ{weﬂf\/‘i?se% BYthe

paSS|ng e SO IOﬁ persion, or s
mafp@ratlogmtcmswl@l saspenpiphs. dhe @ddléﬂvh?emawbm \e@n@geously used in
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BF3f er abl Y,

The solvent medium containing the solid may optionally be stirred for a certain period
of time, or vigorously agitated using, for example, a high shear mixer or homogeniser
or a combination of these, to generate the desired particle size for the organic

compound.

Control of precipitation temperature and seeding may be additionally used to improve
the reproducibility of the crystallization process, the particle size distribution and form
of the product. As such, the crystallization can be effected without seeding with crystals
of the compound of the formula (I) or preferably in the presence of crystals of the
compound of the formula (I), which are introduced into the solution by seeding.
Seeding can also be effected several times at various temperatures. The amount of the

seed material depends on the scale of the experiment and can readily be determined by
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in-line filtration or safety filtration may be
advant ageously intercalated in the processes discl osed

W@bwsm9295.1 order to increase the purity of thePCT/EP2008/051268

resulting polynorphic form Agditionally, filtering
agents such as silica gel, Celite(r), Arbocel (r),
dicalite diatomte, or the like, may al so be enpl oyed
tagpesepakalcd in thewrt. Ti@salfy, tra droint pf steding nedterialieatest 0.1 to
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anlﬁ%{cﬁpr(ahﬂce yﬁ%dl&@ shoall sPRIY IRLRES e difigvapmpound of

prepared by dissolving, dispersing,
or slurrylng the conpound of formula (1) in a solvent

mdmu@@a@hémth@ewmlauﬁle@&h%i ned sol ut :C olnt
er si.an rr Su S eri
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mf)e@amamemf tob ot most edysthbbmpgorafs ctfhhae conpondaf édrmula (1), or a
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cryst al i Zatl on In certajn cases, one, tWO or

r%fidéca@ﬁ“ &S ¥SF Wafmarﬂls%ﬁ‘é We3rd¥l advant ageous! y

performed for dlfferent reasons, such as, to increase

[ l.
PR SR eter®o Mt FReSi e 0t v formad s sgpmpound of
douhda d).sombxéurp o€ pre edmbie agstaliige forswlof €t conpoand of formula (1),
0? 'atnln?iur {) e cﬂ'gn(;}@%gr {ﬁﬁhferf’oﬁhs Of tht Q&nﬁ&ﬁﬁ%fqgmgﬁa (I) and the

formu stirrin
arnorphous orm of the compound of formula (I), in the manufacture of a medicament

for the treatment of HCV-related conditions. In one embodiment, the crystalline form,
alone or in any of the above mixtures, used in the manufacture of a medicament is
selected from Form I, I1, III, IV, V, and VI.

The present invention provides as well a method of treating a mammal suffering from
HCV-related conditions comprising administering a crystalline form of the compound
of formula (I), a mixture of two or more crystalline forms of the compound of formula
(1), or a mixture of one or more crystalline forms of the compound of formula (I) and
the amorphous form of the compound of formula (I), to the mammal in need thereof. In
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solution at a fixed tenperature until the substances
woul d be fully dissolved, concentrating the solution

whyoosagaesan di stillation, and cooling. A first PCI/EP2008/051268

crystallization wuld take plase and the forned

crystals would be washed with a solvent, and foll owed

by di ssolution of the conpound of fornmula (I) with the
sak embbdienf, ohamethed dﬁﬂbﬁmnpmdnwrmbphdministering a crystalline form,
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the crystallization process, the particle size

distribution and form of the product. As such
cihy PEEFRG 1D R1tGH pé%d%efwélaﬁfr@@ff‘e%ﬂpb&f@ﬁ&%l@é@mﬂ@@ﬂw £Rmprising a

eEy&lladeSform of the compound of formula (1), a mixture of two or more crystalline
forms of the compound of formula (I), or a mixture of one or more crystalline forms of
the compound of formula (I) and the amorphous form of the compound of formula (I),
and a pharmaceutically acceptable excipient. In one embodiment, the pharmaceutical
composition comprises a crystalline form, alone or in any of the above mixtures,
selected from Form I, I1, III, IV, V, and VI.

Pharmaceutical compositions may be prepared as medicaments to be administered
orally, parenterally (including subcutancously, intramuscularly, and intravenously),
rectally, transdermally, bucally, or nasally. Suitable forms for oral administration
include powders, granulates, aggregates, tablets, compressed or coated pills, dragees,
sachets, hard or gelatin capsules, syrups and suspensions. Suitable forms of parenteral
administration include an aqueous or non-aqueous solution or emulsion, while for

rectal administration suitable forms for administration include suppositories with



10

15

20

25

30

35

of the conpound of the formula (1) or preferably in
the presence of crystals of the conmpound of the

wo ooosid@s{ 1), which are introduced into the sobPct/EPI00Y51268

seedi ng. Seeding can al so be_gffected several tines at
various tenperatures. The anmount of the seed nateri al
depends on the scale of the experinent and can readily

thg dabpheicrir hgdroplebipectscla. Bkitbpied adminibteatmntthe invention provides

-gﬁf?élb‘f@{rll%ﬁelﬁ}hﬁ {i@lqﬁew gys?ecmsslgfo%ﬂqlg t@?&t‘? raﬁlalfmi &SQ%H%& tHere are

mount of cr
@mj\@@qdes@lltﬁlplg eiopal deég@mswﬁemg‘h@owm trethe @ft Although the most suitable

GEyStigtdtionad bNgivBn BACRvift d¢sdml dnl tRahhR ailhesevée«w bf the condition
gﬁ&end o he cond|t| ons ap gl ied, the technig

gdirate aﬁsﬁ’SP&St RSy reuty Ob the mEpssRidnNentioy 1t H@ | ar ge

particles or aggregates of parti cI es after crystal
oL e Al LR8P PR A by any of
Aocorctiodgivgll-knbren or theteatl 8]tepotimdy, thgdoegat@msanay be presented as
r r t
e o o ROt B i e R
$hroughgut éhe dERyIThgpsagmusse 4 brﬁferemly fiopyabemt bmgﬁauah@ut 1000
n@é 8f the LOMPEHUSI c%f%hﬁ‘ulb T?@Kder&luﬂ@le‘hh ?ﬁ &i@hﬂz&)oﬂﬁs td &Bo@@ 800 mg,
a ales .0 Cc us appar
BB FRTRHE RS fonetiis T e o Foyabr ey 2 o ban D e R fogt dbout 100

powbter 400 Rgsul ting particle sizes may range from
mllinmeters to nanoneters, yielding i.e. nanocrystals,

m crocrystals. A preferred apparatus for mlling or
dtharmaticagtida campositiahs e dregyresent inyerronrhooisé ferabove disclosed

BRAMTEhie fornisorakd edntqyouhe oPFRAHEETPARE gﬁﬁ%c@tﬁtwﬁﬁ?&rﬁposnmn

iZe 1 h a narrow si ze |str|but|on rmaceut 1 cal use
Snaye e sy onky 4 sipge fospnas tp eompperaignf @rﬁwéfhflo o afgixture Pt

RaAYhdREMaoLthy eb@bbmﬂneofffefrﬂmafa)t Wih eemﬁmdmﬁﬁpﬁdas rfmlrra In
nore C

ne
iiiaf stk Bered i Pt AL b By orpagisg Sne or
anors tadipiens of adjosam$. t he conpound of fornula (1) and
t he anmorphous form of the conpound of fornula (1), for
use as a nedi canment. I n one enbodi nent, the
drgmplas|of eitably eRCini¢hare guni arabisymagnesigemagipsm carbonate,

Eb&tsé{ﬁl%%)hogﬁfatéj ?a%td%@ %ué@g'cﬁ@ﬁ%ht in pattiSRhe 6818t €O Buitable oily
presen i nvention

or
fees?lpwats Oﬁrsakyplatéeretwee@élé %@nlénaé Pyetsafh PRINFIgIRY Qjf OF gl liver
MHE@MWLE @il vdn@y izt h@e()hé or #cdHokit Yo ﬁtl@fﬁs relvatdt, AT, sugar

SPUPhRL o B Bl DG GRR D R RETHRy el 618 e o
aiseipbamfurtbér duarlrmkaforlofheamdmirhsgration forms.

For subcutaneous or intravenous administration, the polymorphs of the compound of
formula (I), if desired with the substances customary therefor such as solubilizers,
emulsifiers or further auxiliaries, are brought into suspension into a liquid carrier such
as, for example, water, physiological saline solution or alcohols, e.g. ethanol, propanol,
glycerol, in addition also sugar solutions such as glucose or mannitol solutions, or

alternatively mixtures of the various solvents mentioned.

Suitable pharmaceutical compositions for administration in the form of aerosols or
sprays are, for example, suspensions of the polymorphs of the compound of formula (I)

in a pharmaceutically acceptable liquid carrier, such as ethanol or water, or a mixture
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anor phous form of the conmpound of formula (I), in the
manuf acture of a nedi canent for the treatnent of

woitddsnedoat ed conditi ons. I n one enbodi nent, theCT/EP2008/051268

crystalline form alone or inpany of the above

m xtures, used in the manufacture of a nedicanent is
selected fromFormlI, I, 111, IV, V, and VI. The

phersentf requoed; the honorudatiotkersn atsowdditioaaliye¢dneadn ofher pharmaceutical
aﬁ?‘g]ﬁh&gsu%h %mctaﬁﬁf Erﬁg sﬁﬁ%rg 51%@'[&5@1\1/265‘56&56\;1? ﬁ %ropellant Such a
conditions conprising mnisterin Ccrys

drepapsion @ﬁﬁ@mﬁﬁly@n’fa@mm: actw)conr@om&m @néenttam@n djom
RpRxFRMSI .1 1osD9f,Qh PrtRhlat H@nﬁéﬁt&’cﬁéﬂrﬂg‘ce Bf0.5 @ 5/ @ &él)ght

or a mxture of one or nore crystalline fornms of

conmpound of forrmula (I) and the anorphous form of the

do apditionl toothe ﬁﬁgréﬂibr&s particulbdy hivatiomdarmove, nhdgiedmaceutical

tcgﬁlgwlil%%s oggﬁe{ P]regeng Imvggt%ﬂ %1%@ %e%cglﬁeihogléer fag?&rﬁr eatvgﬁtgotnall in the art
ihaviagyegiid tothe gipovod fmmuﬁatroesin qsedtieot fod cfanapte Hwsersuitable for oral
I P I |nclude
Plimidibeatio Yoy inc BAE iqurie Vbt B GHeZAAL 08T,

ot her pat hogenic flaviviruses such as Yellom1fever

D@sr\g;@@ hé@ME theltbP efoodit ’41)'33 1t§tconx|=e@ltilb§al eneapgal ﬁdrﬁeular
rr ey, enc

ese encephal jtis a I hal
RDDIRR VRETB TatO R Tomaical SaemaY SR MRt to mean the
assedatatvatiew 10V HEV P¥cod 2% oodres s ve). $%yar+ 0.1%. In other

feinﬁ)r i%lle%’ts ltﬂe r#&g&?g\t]aeh?q 18 %‘e%np BE&rs §/516ng£§ gg sy @r% “a

cirr os S, iver di'se oce uIar
car ci nonma (HCO) ; and for the other pathogenic

jz %) M@ﬁgruses the diseases include yellow fever, dengue
ever,

%IC fever and _encephalitis. HCV a
Jibs de lloysing s5ampies areaipepded adustinig ﬁl@é)r%%mwm@nt%nééwt to limit

anflerty, ant strains of HCV. The term"treatnent" refers
to any treatnment of a pathologic condition in a
manmal , particularly a human, and includes one or nore

dxatiple T:qlr¢pavitiog ofld 74 2-(¢Hiopprpgitbiatzolag -y -mpethbrol-Bgnathyl-
g]?lﬂ%ﬁlh' ?fﬁ-ﬁﬁg&gghg%@%ﬂ§%§#ﬁ CX&{& 1;32% %yéggtadec 7-¢ene-

dk%@hnee@awﬂﬂhﬁkhe condi ti on and, accordlngly, t he
treatnent constltutes prophylactlc treatnent for the

th t haol
g .!‘.t o&&;e{h\vlqumohne (6)

H AQPIPODH,
rseég E\syﬂtgeilbefthelmbmglo&y@@nstdiyl)mmethoxe 2 m@ﬂllyﬁinﬂgle (2)
regression of the pathol ogic condition;

O
O ﬁ
—_—

1

2

Triethylamine (42.4 mL, 302 mmol) was added to a suspension of 3-methoxy-2-
methylbenzoic acid (45.6 g, 274 mmol) in dry toluene (800 mL). A clear solution was
obtained. Then, dppa (65.4 mL, 302 mmol) in toluene (100 mL) was slowly added.
After 1 h at room temperature, the reaction mixture was successively heated at 50°C for
0.5 h, at 70°C for 0.5 h then at 100°C for 1 h. To this solution, ~-BuOH (30.5 g,

411 mmol) in toluene (40 mL) was added at 100°C and the resulting mixture was

refluxed for 7h. The solution was cooled to room temperature then successively
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(iv) relieving the synptons nedi ated by the pathol ogic
condi tion. The present invention provides furthernore

wa@2@asayaceut i cal composition conprising a cryBCBEPI0®051268

form of the conpound of formup@a (1), a mxture of two

or nore crystalline forns of the conmpound of fornula

(I'), or a mxture of one or nore crystalline forns of

tshabwpl wackr,od. 5 NoH 05 NIy a@iddnd hena rdicp e Gy ramal @faporated
: ) a pharmaceutically

OB Bheck BRLR 2 23 TING: Pent -t he

phar maceuti cal conposition conprises a crystalline

fsesgm: s%tqaeﬁs@fs-mlﬂfe{iy-zoﬁleiﬂwanﬁﬁﬁ\(g m xtures, selected

romForml1, 11, L IV, V, and VI. Pharmaceutica
conposi tions yl begpr epared as nedi cangnt s| t o be
adm ni ster ed’dg'51 , \Hfg? ter—aH—y—H-nc*I’rTﬁ i R
subcut aneousl y ( igtrapuscul arly, and intr ously),

rectally, transdermally, bucally, or nasally. Suitable
forms for oral adrdnistration include powdgrs,
ranul ates, aggregates, tablets, conpressed or coated
iHA 0. Tambg st biest aglded tr dsavtiqredia(4erchysglakegrbonyl)-
b A Cantbdih
[ [ [ u ueou - eous,
SIPRRTPYFF- & FAe@iﬂﬂsHﬂoré“SvmmPg yasraddedang ths i ner Rty ras
stirt@ b Ieoﬁl_QE:lliﬁpet_ﬁ@lEe aﬁbﬂli@ht_slt"ﬂ&hi Qﬂl?]ﬂileﬁ)v@&eavaporated._ Tlhe residue
SUPROSI L or | t OpRhi |1 ¢..or r c.venli cle.
R R S e P, e A PR AZD) Bl Lot and
swashabweh trisopsaiel mthker dODinvierty gewesttehg ok thewrilei produveas a TFA
-Valo a AV i e
bt .tné/%l 1382(?\@22? ! g‘él? %A &ﬁt%&sq%ﬁogﬁgd R QY Ttgﬁ gnlz_lﬂl}l% ?by treatment

sui e a ivery systems known in t
AYt3#dROshe nost suitable administration in any given

case wi Il depend on the nature and severity of the

BB B s e TR AU RSB

conveniently presented in unit dosage form and

prepared by any ©f IhGpﬂEthOdS wel | - no unbthe art.
Al ternatively, “the Kage ferrs—way ba Bsent ed as
one, two, three or{gur or nore subdosessadprni stered

at appropriate intervals throughout the dayl The unit
dosage used is prefgrably from about 1ng t & about 1000
ng of the conpound of fornmula (1) base equival ent, or
fromabout 5 to about 800 ngy, or from about 5 to about
408 lntgon ArBEls Ohi) Abc100 810, 206 ramo Utin 66D Chyyasgilovly gdved under

%ﬂ%gﬁn%&g s&lﬁti@ﬁ)epj-née%xggz-m%’hﬁidﬁ%ﬁtt%.@g, 19‘@%&@1 fnl Qe (400
of t'he present I nvention conprise the above di scl osed

mL). The temperature was monitored during the addition and was kept below 10°C.
The reaction mixture was stirred at 5°C for 0.5 h. Then, dry acetonitrile (13 mL,

246 mmol) was added at 5°C. After 0.5 h at 5°C, the solution was transferred into a
dropping funnel and slowly added at 5°C to a suspension of AlCl; (26.7 g, 200 mmol)
in CH,Cl, (150 mL). After 45 min at 5°C, the reaction mixture was heated at 70°C
under a nitrogen stream. After evaporation of CH,Cl,, the temperature of the reaction
mixture reached 65°C. After 12 h at 65°C, the reaction mixture was cooled at 0°C,
poured onto ice (300 g), and slowly heated to reflux for 7h. After 2 days at room
temperature, 6 N NaOH (50 mL) was added. The pH of the resulting solution was 2-3.
The xylene layer was decanted. The organic layer was extracted with CH,Cl,. The
xylene and CH,Cl, layers were combined, successively washed with water, 1IN NaOH,

and brine, dried (Na,SO4) and evaporated. The residue was triturated in diisopropyl
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pol ynor phic fornms of the conpound of formula (I). The
phar maceuti cal conposition nmay conprise only a single

wo ooosiefoss he conpound of fornmula (1), or a m XPCT/BPDNS/051268

various forms of the compoundymf fornula (1), with or
wi t hout anorphous form In addition to the active
ingredient(s), t he pharnmaceuti cal conposition
cedrep pi €S fiboed off andrveasbatw ph @isapropylettignio aitesl 3.6 g (40 %) of the
?P&ﬁl%t N a FHIobAN s%liﬁxigr/zpl £4Y éw@ﬁg gum ar abi c,
esl a, magnesi um carbonat e, " pot assi um phosphat e,
Iactose gl ucose, or starch, in particular, corn

Qg’mgmﬁegl& abd’ e[[@u ﬂsbfpr%fSﬁﬂﬁéz%[H-@ ygtox%?Jn @BPLSmAo§ 4 -methoxy-3 -

eHa Iehpr ani_nma S, such as 'sunflower oil "or cod
Pﬁ %%a%ﬁm?egawﬁéb|e solvents for aqueous or alcoholic
sol utions are water, ethanol, sugar solutions, _g;\

N

m xtures thereof. PonethyI ne glycols and
polypropylene glycols are a

useful as  fu
auxiliarie® Wt.her @dnfni stration foorag, NHOfr
subcut aneous i nt raveno admnbstrat @ t he
pol ymor phs of "t hé conp®und of formula (I f desired

with the subst@antes customary therefor s chOas
solubilizers, emulsifiers or further auxiliaries, are
brought into suspension into a liquid carrier such as,
frosoletkang the covap@ind N8 ©l10ginead]) fadib ey 00 uili)armsadded under

lL.cohol .g. .eth I anql I loin_ .
RGER of aPeBoa b o™ Bapubh OREADG 2r ] iarads g giosane 250
meloni Aftdr 2slohtubomrismpontuad, tler rwattionghaxture xtas cescotrated e dryness.

\”ﬁlreh aHe recsﬁiug %%i) Hﬁﬁhé@ﬂ@c@eeééﬂ 5@%5%&@%%@?&}1@@3 and AcOEt,

ositlons mnistration
@yohagerdvasgfp%sa%wah dring.ghicdXNapiQ), awdsyanpsitehs The residue was
tth@raed erﬂifs%}é})ﬂfetﬁé'ﬂ efi eREPOHAHd Mashc@riih diidobropyNetBer to give
gp% ngﬁﬁy A ﬁ?le l'iquid carrier, such as
& g&flep xturet hereof. |f reqU|red,
the fornul ati on can also addi tionally contain other

e_r%_gascgtlﬂEAlg 8t 4 %§§< g I%“(‘4 %p%é;@ﬁth?e}szp%uf fxygcf %%Eh%w Lo

Iers and prope
Sushylauipe (62t | on customarily contains the active
conpound in a concentration from approximately 0.1 to

%EI

50% in particular from oximately 0.3 t % by
wei ght. In addition% ngredi ent s pam keularly

menti oned abovep i eNphérnaceutlcgl onpo th ons of
the present inveljtipn may -—aeksde gé%ts
conventional in tH 't having rega 6 the type of
formulation in questpon for exanple those suitable
for oral adnministration may include flavouring agents
or taste nmasking agents.

Potassium ters-butoxide (21.8 g, 195 mmol) was added to a suspension of the
compound 5 (30.8 g, 92.7 mmol) in fert-butanol. The resulting reaction mixtures was
heated at 100°C overnight. Then, the reaction mixture was cooled at room temperature
and diluted with ether (100 mL). The precipitate was filtered off and washed with Et,O
to give a powder (fraction A). The mother liquor was concentrated in vacuo, triturated
in ether, filtered off, and washed with ether to give a powder (fraction 2). Fractions 1
and 2 were mixed and poured into water (250 mL). The pH of the resulting solution
was adjusted to 6-7 (control with pH paper) with HCI 1N. The precipitate was filtered
off, washed with water and dried. Then, the solid was triturated in diisopropyl ether,
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As used herein, the term"about" has its conventi onal
meani ng. In particular enbodi nents when in relation to

wa@2ovgnevscal value, it may be interpreted to neemEP1v68/051268

nunerical value + 10% or + 5%. or + 2% or + 1% or +
0.5% or + 0.1% In other enbodinents, the precise

value is neant, i.e. by leaving ou the word "about".

Epttangll o6 ankchdriddab lgowel J6gg E38&GIpifelse amepdunt érid@dréwenish solid: m/z =
"1‘5“6 @Bte the present invention and not to limt it
thereto Exanpl e 1: preparation of
17-[2-(4-isopropylthiazol e-2-yl)-7-nmethoxy-8-nethyl qu
RQhinasis B WeRx¥dimy HBeihilnes) 14- di oxo- 3,

13-drazatricyclio[ 13.3 .0.04"6]octadec-7-ene-

4-c& boxylic acid (16) Synthesis of j: s

4 méxyBZfTﬁf\s/ﬁ¥opy#rhrazﬁ#e”ﬂxyT ‘7@nefhﬁx7 S/ﬁﬁi/”\//\NH
hquU|noI|ne (6) Step 1. synthesis of IL-( r

yl) - t hoxy thylaniline (2
fi% é‘{‘wﬁﬁ‘ﬁ‘g @ 641 s SigY ﬁﬁ*sz&H;t R%E%ma%ﬁpéaﬂqnoof)a{v-methyl-
stifipeosiceamde (25 g IDXF @40 Mt hylheenizaire wag btitrddor 6h gt room

i P i Sabenr” HEB5e (il i brofeSoias 52 B nBvie
t(bﬁ mlﬁeva@ mdbd]dr))pwms asd thelnyixaodeds hedtedto 70°0 fat 12 oams. The

ARG PGB Tu CRGL R O PR RAR IR L4 x S0 mL),
ﬁ@@@@wigspm fifferegtgnd Rraposaspdito @ve 33 Bebrhe(tamesprgdud 7ps a
RRRbwish BiltvaitteRes (4a withounRsthadsiaiatiod B0@enakidtdphe
resulting mxture was refluxed for 7h. The sol ution

was cooled to roomtenperature then successivel ywashed

\bt A sultien of RO N8AQ g) i watdN (NGHLaRes bdldeﬁej;roldﬁi'sced) 4 $ddution
%97) 35 ?Pm g‘[ﬁ@l%%?ﬁ@ iF? %VI%IXQuI‘egVa%fSU}I‘Q af raorogl temperature for

nthesi’s
32rh@ut$o xBhe- the rdagtiemimi twies v(ets)powé;d on4atdr (H0 ng4anchewirjcted with

veﬁfer pdded {19 an (:M%S(?D Bkerdt in cﬁm@ Wingt QXY @ﬁﬂmﬂdkr

- met hoxy- 2-"net I'ne, 1In I or orret ane
ﬁtr)lospAﬁﬁl%Preﬁsurﬁ at herTgeiing Aib diea P fied thpgistiligion %Eer Bagpum
mh])m Waradardse@ay 8 hige 7es t341 % offih¥ ikl HrovRSt $hd & EGBurless

SapSr BT Pad G led (IS e e

(@0OHXLD).5 and—di0 Hogiopgdathei)( 268 (al)= 7.0iH eHodl ofh, 4H), 1.3
B, 1),

Preparation of 17-[2-(4-isopropylthiazole-2-yD)-7-methoxy-8-methylquinolin-4-yloxvy]-
13-methyl-2,14-dioxo-3.13-diazatricyclo[13.3.0.0*°Joctadec-7-ene-4-carboxylic acid

(16)

Step A

3-Oxo0-2-oxa-bicyclo[2.2.1]heptane-5-carboxylic acid 9 (500 mg, 3.2 mmol) in 4 mL
DMF was added at 0°C to HATU (1.34 g, 3.52 mmol) and N-methylhex-5-enylamine
(435 mg, 3.84 mmol) in DMF (3 mL), followed by DIPEA. After stirring for 40 min at
0°C, the mixture was stirred at room temperature for 5 h. Then, the solvent was
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washed with diisopropyl ether (100 nL) to give 56.3 g
of the title product as a TFA salt: mz = 138 (MH)+.

wab@ssdssal t was transforned to the free ani | POEEP3008/051268

treatment with NaHCO3. Step 33i.synthesis of

(2- am no- 4- net hoxy- 3- net hyl phenyl ) (net hyl ) ketone (4) A
solution OBAA3 (1.0 M 200 nL, 200 mml) in CHd 2
waigpshtod e mdded dissaeed mi EtORgg10 Md)andwashécbwitbfsaturated

R T e T
AT BhHscroragamkBgd \M@ﬂh@dvm@@@urar%NﬁGh@@mﬂ) drind (eSO,
\Wag e%ﬁoﬁt@dj PrifREtibi0by Qash éhroﬁ@t% Fap H bollduink @cher 2:1)

e Egisshntge Otfm%f@%g? 5%&%@&5& 084%(?5% R (MH)

and slowy added at 5C to a suspension OAIC3 (26.7
200 mmol ) in CH2A 2 (150 nl). After 45 mn at 5C,
eaction m xture was heated at 700C under O|a|
nitrogen stream After evaporation O CH2CO 2,
t enper ature of the reaction m xture reaqhed
12 h at 65C, @ea@tl on m xture was_caopl ed

poured onto i‘ce (300 g), and_slow y heated to E_'ux
for 7h. Afoer 2 daysNat _room tenper e, &b ¢ (50
n.) was added. 100he pH of the sulting solytion was

2-3. The xylene | ayer was decanted. The organic | ayer

was extracted with CH2A 2. The xyl ene and CH2C 2

| Aaycdntsonet la OEbHOD meglin Subfesséry alay addesae 6°Gid the Wat@re, amide

I ; n

1) I)%@#lhatﬂg c&{x’e%‘?on g/gé &inéll : S?QPiCEI @hf%é?}ﬁgfe%cﬁ%md-m@d to pH

resi due was turate

213 wit d NOHEL @ma%%w% AROHS, dﬂq d ylcappaspted.coggvggorated

1AttPtotichd viial Bimek Nvrdtdrich %n@é&ﬂg&ﬁtacﬁﬁmaov)éﬁhélﬁ% §fve 520 mg
synt hesi s of

égéﬂ ?ﬁt%&;g?td)ﬁ%l{%igbﬁ[ze%f%ﬂv} o) et hyl ] ani no] - 4 -

et hoxy-3 ' - nethyl acet ophenone (5) A solution of the

;ge%gund 4 (18.6 g, 104 mmol) in dioxane (50 rnL) was
under nitrogen to a syspension of

4-i sopropyl t hi azohe- 2- cdtRoppleehl ori de in di gxane

(250 rnL). Aft 2 h at omtenperature t helreaction

<

m xture vvasl co ntrated to dtdness. Thq\p _ reS| due
was pa et weenm—an aqueods 0
and Ac thayer was washed vvlth |n

,Ndrl (E
(Na SO and eQ/aporat ed. The residue™was tr gﬁa é)g)t
in d||soprop1yl ether, filtered off and jashed..wt
di i sopropyl ether to give

The 1-(amino)-2-(vinyl)cyclopropanecarboxylic acid ethyl ester hydrochloride 12

(492 g, 31.7 mmol) and HATU (12.6 g, 33.2 mmol) were added to 11 (8.14 g,

30.2 mmol). The mixture was cooled in an ice bath under argon, and then DMF (100
mL) and DIPEA (12.5 mL, 11.5 mmol) were successively added. After 30 min at 0°C,
the solution was stirred at room temperature for an additional 3 h. Then, the reaction
mixture was partitioned between EtOAc and water, washed successively with 0.5 N
HCI (20 mL) and saturated NaCl (2 x 20 mL), and dried (Na;SOy4). Purification by
flash chromatography (AcOEt/CH,Cl,/Petroleum cther, 1:1:1) afforded 7.41 g (60%) of
the target product 13 as a colorless oil: m/z = 407 (M+H)".
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30.8 g (90 %9 of the title product 5. Step 5:
synt hesi s of

wd20vgdoRy - 2- (4-1 sopropyl t hi azol e- 2-yl) - 7- net hegyEB2008/051268

met hyl qui nol i ne (6) Potassiumy. - butoxide (21.8 g, 195
nmol ) was added to a suspension of the conmpound 5
(30.8 g, 92.7 mmol) int rt-butanol. The resulting
egcli on mi xtures was heated at 1000C overni ght. Then,
the reaction m xture was cool ed at roomtenperature
o

and diluted with ether (100 ni). The precipitate was
N

filtered off and washed with Et to give a powder
(fraction A). The not her quuor S conceMtrate

vacuo, triturated in ethe filNared off, e ed

Wi th ethertog.qvea '\{\ tion 2). Fractions 1

and 2 were m and po jnto water (250 nlL)o The

pH of th% tlng solutleo was adj usted to 6-7

(con H, paper . The Erec tate
r

was Ite %}6§$ed with water a@ I}\E

t he 30|d was®t r ‘ed in di i soprop thr

off and dri'®d t 1ve 26 g (88% of th 0L91d Bca for:
a browni sh solid:=m z 315 (M+H) +. Synt heS|s of
(hex-5-eny|)(rrethy|)arri ne (8) OCF, FX N Br' N O NF H
7 (a) Sodiumhydride (1.05 eq) was slowy added at 00C

A YOS, P L AT SR GraBh T U gfodlo.
sohpr ehpdflal arBOY m;ml) iuinodige f (1.3% @n4 43 mgeo ) pndipbenyl-

bhe M%g{&%ﬂ%ﬂﬂl)l)'lﬂd%ﬁ%@ﬁﬁ)) Mﬁ&@gﬁe%g qrj@%@?eactlon
and he m xtur e@v&é\g heated to 700C for_ 12 u

TN B MTLOD °deT-efd 3rpt WQIAC%OdTFﬁ_d)é\Qﬁ%OO and
%leqfo&l@tb@ dThé¢ ¢dddehnaesrial daxp@didily, ﬂa@hlcelﬂmﬁi\@ﬁ@n)tography

Itere and, ev t et
Seter RO B ORROBLERCR; PO Ve B e 143 GPYRGtf e e
fpuoduaet4: pn/zﬁ]%a(MﬁHD in the next step. (b) A solution
of KOH (187.7 g) in water (130 nL) was added dropw se
to a solution of 7 (35 g) in nethanol (200 nL). The
D Ere was stirred at roomtenperature for 12 hours.
Then, the reaction m xture was poured on water (1Q0
m.) and extracted with gther (4 x 50 nm.), dried C%E

\

), filteredoan r was distilled under

_O N

he
N
X S
=
9o

A
=
o

A solution of 14 (1.07 g, 1.524 mmol) and Hoveyda-Grubbs 1* generation catalyst

(33 mg, 0.03 eq) in dried and degassed 1,2-dichloroethane (900 mL) was heated at
75°C under nitrogen for 12 h. Then, the solvent was evaporated and the residue
purified by silica gel chromatography (25% EtOAc in CH,Cly). 620 mg (60%) of pure
macrocycle 15 were obtained. m/z =674 (M+H)". 'H NMR (CDCL): 1.18-1.39 (m,
12H), 1.59 (m, 1H), 1.70-2.08 (m, 5H), 2.28 (m, 1H), 2.38 (m, 1H), 2.62 (m, 2H), 2.68
(s, 3H), 2.83 (m, 1H), 3.06 (s, 3H), 3.19 (sept, J = 6.7 Hz, 1H), 3.36 (m, 1H), 3.83 (m,



10

15

20

at nospheric pressure. The resulting oil was purified
by distillation under vacuum (13 mm Hg pressure, 500C)

WO 000gi0y®ds4, 4 g (34 % of the title product 8 aBCHEP2008/051268

colourless oil: 1HNWR (CDO 3)3: d 5.8 (m IH), 5

(ddd, J = Y12 Hz, 3.5 Hz, 1.8 Hz, IH), 4.95 (m IH)),
2.5 (t, J =7.0 Hz, 2H), 2.43 (s, 3H), 2.08 (q, J =7.0
HH), 201) (s, 3H4, 4(@@(m,l-lpH) 4.63 ((dovd :94 HEH4 HErldpab .af i(ddy Jof 4 Hz,

%ﬁﬁzﬁ“l%ﬂy §Pﬁf1°ﬁ{ 'S'Es'siﬁf)lle'z? QHZ ﬂ%‘g%y(s Bryiey ¥l Quin), 7.46

18- 4k, rlHé,yH?b(s iH).3. 3(d J= 9HZ 1H).

. 0. 04" 6l oct adec- 7-ene-4-carboxylic acid (16)

?E- Ox? 2- oxa- bi cycl o[ 2. 2. 1] hept ane-5-carboxylic acid 9
¢ ng, 3.2 mol) in 4 nL DMF was added at 00C to
HATU (1.34 g, 3.52 mmo and JV- net hyl hex-5- enyl'am ne
(435 ng, 3.84 mmol) in/DM (3 L), followed by PEA.
After stirring for 49 mn at 00C, the

stirred atOroom thengpergture for 5 hO
wasevapor at e
and washed w aturated NaHCOs (1o e aqueous
| ayer was extracted with EtQAc (2 x 25 rrL)o The
organi ¢ phases were conbi ned, washed with saturated

NaCl (20 nl), d (Na SO ), and evaporfat ed.
Purificati | ash chrermategmaphy™ ( Et OAc/ petrol eum
ether, 2 %fo Fd 550 ng (68% ge thartget
product 10-as a0col\orIaEs oil: iz = @vi-H) +CORH

solution of LiOH (205 ng in 4 m of wat\er) ~added at
00C to theg ac -anmi de 10. After I1a, onver si on
vvas conpl et ed (HPLC) The m xture was acidified to pH
, extracted with AcOEt, dried (MSO
)A S@Vtaﬁb@faltt@ém lsirexidp O @ & 83 moEb) ip aveéer S by B g was added to a

t5tifFB§ soldiish @Fés&@' 1sraslmmgl lbz()/@ﬁwumnw (ﬂhL) il MO8l (20 mL).

the t ar roduct
NS Lo Rmtetusel By P}‘fegsfereow%wﬁ@%é%wﬁ@ sat.
aoneknahfey lundatredudey grasairt cicidi@edld p(HE3 YdthgICBIN Andmoxirgeted with

TLATHEN S RN KON e
wﬂdér64ar(bfbﬂi) 2l NMIB (CDIES) { LOD-1,A0) (ma ) DI AEA. 3712, 8H 1.74 (m,

15 Lo t
ST B e s sy, A g, 59, 10 @ o1 267

t f
A SHHGE &1 SRl 1B 307 Gra: 3tlﬁémﬁ LH3 D WD 1 s TH). 3.96 (s,
Bant 4.56 pned= hqqmemf_tlmcs 20 Ve e s,.66\Was e, 7.01 (s, 1H), 7.10 (s,

SEHCLS Y Y 1L 9,9 4 (s, 1), 8.00 (d, 7 = 10 Hz, 1),

Example 2: Preparation of N-[17-[2-(4-isopropylthiazole-2-yl)-7-methoxy-8-methyl-
quinolin-4-yloxy]-13-methyl-2.14-dioxo-3.13-diazatricyclo[13.3.0.0*°Joctadec-7-¢ene-
4-carbonyl](cyclopropyl)sulfonamide (17)
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HO (20 mL) and saturated NaC (2 x 20 nL), and dried
(Na2SO»4) . Purification by flash chromat ography

W@ 2ar29€H2Cl 2/ Pet r ol eum et her, 1:1:1) affor dePiCTEED0§051268

(60% of the target product 1%.as a colorless oil: niz
=407 (MtH)+.DIAD (1.02 niL, 5.17 mmol) was added at
-15C under nitrogen atnosphere to a solution of 13

(1.5 g, 3.69 mol), qui ine 6 (1.39 g, 4.4 )
and tri phenyl phosphin 1.26 g, 4.80 mmol ) dry THF
(40 mi). After 4.§ h llap -15C thg rachlo i xture
petVees i ce- cold/ad,@cCEt
dried (Na SO) vapor at ed. The ‘seade material was

purified by fl ah gol utm chr omat ogr aphys(gradi ent of
petrol eum AcOEt/CH 2C1 2, 1:9 to 2:8) t@ glve 1.45 g

was partltl “ong

(56 % of thet t product—24: MZ 3 (MH) +. A
sol uti on of M 07 g, 1.524 Hoveyda G ubbs
1st gener at]i onoca lyst (33 nyg, drq | gd and
degassed 1, 2=gi cRl o 8?9 ne (900 é t 75C
under nltro enfor I2Z h. Then, the oI ve

evapor at ed Bnd t “esi due puri fi Bd by _'1 [ ca geI

chromat ography (25% Et QAc in CH2A 2) . 620 ng (60% of
@Uﬁcﬂutﬁfﬁ%ﬂlﬁy@d)rﬁ ndvIsr (B60hag,20 §&0mo?) prbpided Mtbbd-mg tb Example

%)%c}ﬂmé%o%e é{ Og éné ::ﬂ 90}@5?01)2111 §§Y Tﬁ? (ll WL) IVag étlrred at

(rﬁﬁluthlnI)d,er Ritle8er( for 2BH)The 2628301( mixthitd) wasko0&d(ts ro@hljgmperature and
?%&?gﬁoﬁﬁgﬁl&}%ﬁld@ (3460 Iﬁi%l 3 ?é %{18 @P% ?8& rgg 813881 mymo 1) were
[dded] 4T solptign was l]_@te(dda(g 50%C ford Stz Thep, the reqct-xpn ng,xtglp was
CBbIcH 'gl%wn af_l) Ronl {eﬁléaerauﬁe BlRd c&lciélﬁtratbcﬂmde? r&gcé@prekﬂ)}e The
ges(ygle(\@as Hﬁrtlil@eﬁ?etwepﬁl CPkC%;(ﬂngt}i'[%lnl}_%f thieloggﬁnllml‘ayer was washed
IWiﬁh’ lgiﬁied &rlcédl(l\ﬁésa,) 238 65@_0[’@{&[ )PurEtEMﬁb@by (1aéh ﬂﬁ?d)ﬂlaﬁt&@faph
Rt & AR oS no G MTSR ) e 8 oA whicn
rwmrfurttlmm@shftdmﬁh watre, theasbpropylethet, umé dvied ingthe vehveith oven to
b
T T s
(s wHh(npBOIgr afid- EVLPGTHY ed FENME (DEED 0f-{ 8863 B
qag40Pyy |(1|nC4H}3 ipdr 716, 18h 22 #6644, 2&%‘ bD)s9. mleVFQ 6SRCEA), 2.92 (m,
5

Lot o ot o B i ot
(5"094 = 12 H91Kms5. 27!(—&11 121)65.66 $m, Bit), 6.22. (S H V. OIZPd),,lH), 7.22 (d,

0 gyt i (-1 () bl
523(m 2H) 5.66 (m IH, 7.01 (s, IH, 710(s
Example 3: Preparation of polymorph 1

2 g of a mixture of polymorph I and II was refluxed in a small amount of 1-butanol. To
the boiling slurry, small portions of 1-butanol were added until a clear solution was
obtained. At this point, the amount of 1-butanol added was 17.85 L / mol. The solution
was stirred further and cooled spontaneously to room temperature over the weekend.
The solid material was recovered by filtration and washed with 2 times 5 mL 1-butanol.

The XPRD analysis showed that the obtained material was crystalline polymorph I.

Example 4: Preparation of the compound of formula (I) in amorphous form

1 g of a mixture of polymorph I and II was dissolved in dichloromethane (120 mL).
The resulting clear solution was filtered over a P4 filter (with a pore size between
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IH, 7.22 (d, J =1 O, IH, 7.45 (s, IH), 8.00 (d, J
= 10 Hz, IH). Exanple 2 : Preparation of

Wh.L608T295L- (4- i1 sopropyl t hi azol e- 2-yl) - 7- net hoxpe BEPB0$951268

| qui nolin- 4-yloxy]- 13-nmethyts2, 14-di oxo-3,

13-di azatricyclo[ 13.3 .0.04' 6] oct adec- 7-ene-

4- car bonyl I (cvcl opropyl ) sul fonam de (17)A sol ution of
t1fel cclompandne apérated 60 dgynes. (B@8Tvapon |40 6k, Ep@tetd mbe add fgs

mw&g?@%@lﬁ%{’ %SC[ ﬁg) @gﬁ@t%g?ﬁé%ﬁ UX u%‘% 2.

nitrogen for 2h. The reaction m xture was cooled to

IE%@?IW@MO% cﬁ%@h%o%ﬁpm ogylsggl f onIa;ri de (40gdrrg,
} o a mg, 1. nmo wer e added.
b yé%ﬂdmg%fﬁgﬁ%]é’n}?% d at 500C for 15 h. Then, the
IaC{ aebdrphoys tharriabs the obapowhaw) (at olsitamsdl frePELatplE @), 25 mL

d duced h
RO R o S R ER AR S R BB GH aoout 15
Inzipetes . wWitcrtbis hesmall athount ioh egedugi red ciidltp$ oy nanmph H was added and

?IY %ﬁgﬁ}?g gt%\?%f %%t'(l:l&a%}t'r&;hl l?%n}gérétﬁ&cgg éﬁﬁf% ﬂg? 0 r@% é a)vhlte material

rigg toy fprgfip lh/ﬂﬁ%e%@mﬂ@atmwﬁr%@rfhﬁf Pﬁ?irt heuyepkead wi hepwhite

\f@é&matd RENFik&OP APV hehVith FNEALDheH hitl 4] KRE Hight at
%}égg o deliver 282 ng (40% of the pure title product

(WHFHM s the conpound of formula (1), as a white
powder: mz = 750 (MtH)+. 1H NMR (CDC 3) : 0.99-1.52

n} 0 99 6 tlEQ: Z hlau)&fe %a% ( ained
A AL UION A RS AL N i Lo

%c&gdlél%’to}-'R’anél?mW I'H), 5.04 (t, J =11 Hz, IH), 5.37
6.21 (s, IH), 7.02 (s, IH,

7.22 (d, J = I OHZ |H), 7.45 (s, IH), 7.99 (d, J =
102 B scddble wip &z;nfompad s, IH. Exanple 3 :

t h f I, f
O RER b reaf PR iRh P hed 1o aPisn el sk hOtogihinegto mb),
IF-hb utsattolg clda solneobeiab eveposdterd oydrysasalrbtapapdr) ansthofesidue was

%1%&1@&] gJomV@E @vaﬁg)q I n% ' 'k’% this adi ll P&?Q ﬁ{%ﬂe m of 2-PrOH

e anou added
wadmh 7 ggwas addeghgnd t Menrispansion; vers stiered st ﬁopmetémparratuﬁ@ for about

aR %ﬁﬁfék efoteQrREﬁ@t @E&ﬁg‘ %AaYerIa‘Pof M%Bﬁim%%lb’tﬁﬁe@‘ﬁ%h ehﬁzeof the

week eg{s 1 s? id g@[ S recover(?1f E

Exemplesido h0.06d Thas t YR W asStHYCALUFAGIAG §10M The
X ransd. pswhitSpevptatt haﬁrteﬂ Etefoﬁmtlﬁltmﬁﬂlsp@ts@m @hlcwaﬁas stirred

?ﬁ%ﬁ%ﬁx& G S PRF RIS oo P RARLETE bt FRB R ef hBuncof

2-PrOH and dried over night at 60°C / vacuum.

A white solid was recovered and XPRD analysis showed that the obtained material was

crystalline polymorph II with clear traces of polymorph I.

3.3 By using a multi-gram scale (20 g scale) procedure

1% crop:

About 20 g of a mixture of polymorph I and II was dissolved in dichloromethane
(100 mL) and filtered over a P4 filter (with a pore size between 10-16 um). The
resulting clear solution was evaporated to dryness (rotavapor; 40°C; 750 to 50 mbar).
To the residue, 250 mL of 2-PrOH (12.5 ml / g) was added and the suspension was
stirred at room temperature for about 15 minutes. After this, seeding material of
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1 g of a mxture of polynmorph I and Il was dissol ved
i n dichloromethane (120 nL). The resulting clear

weodosn9oss was filtered over a P4 filter (w th BCPEP®08/051268

si ze betweenl0-16 nm and evapqrated to dryness

(rotavapor; 40 0C, 750 to 50 nbar) and this yielded

anor phous conpound (1), confirmed by XPRD anal ysi s
(rebendeply Ur(es QHI)line&fraan}emﬁole 1Prepardatd ond thie quje;wton phs stirred

I

MR AR Ll SN iy
hiclpwastirgerd fﬂﬁmrmemghfa a@ﬁreamtatewasgﬂ OﬁaShg@%pwnh
SYIhT 8Pl £rﬁpdﬁefd9dmleﬁ1%hﬂ1£t%0f’@r/v§&ﬁﬁi 15 ninutes.

After this, of edi ter

dol § Rb# phite poly vya%@a%@r and xeRD, @3183%3%‘”%4 ﬁ%ﬂ?@a obtained
frbrtédive fvaderysadincd pipesghare. Wthin 15 m nutes,

white naterial started to formin the suspension that
was stirred further over the weekend. The white

Rfewropi tate was filtered off, washed with 10 nmL 2- pr OH
af@lg n%th&q V(ag&‘? ncozéyt&P it Jhgﬁg&r{al Hhati eﬁ%ﬁ tﬁ@\?fﬁl(]:] of hhe reactor

recovery %0 an XPRD analysis s
e colledisdhand thaser e vangsanorsted diali-way pist %Yﬁﬁ(PYB%OI}, ja sample of

}Mﬁ Al:h Féi@emtw@ thiyenS ftbred ! drf&@%%d @ﬁalp%dydﬁara@bedre@@%rrﬁalﬁ@
0 - ana

SO AR PR 1 BaRPRATER | et e Eraelt v pdehiifid
drwhdllncomeietial(®. THOrepdof thelhpens ol Wémapcbread t® diyutdson
:ﬁ%ssgvi:\pgjrat ed to dryness (rotavapor) and the residue

s 'scrafched fromthe wall of the flask. To this

ity wirodissotreedan idgghloremptharsf arel fiterd ¢ 25 piP4/filtgy. Theesresulting clear
%gﬁﬁgn d e@e{b%ractéﬁsﬁ 1'1&5‘ %aﬁtémbce%(ﬁto J04RH4r). To this amorphous

nperat ure m nu After this, seeding
mt@fﬂqla?t Sanl ?fo% l}lﬁ%ﬁl ;6%5 mL(%)évaé@fia%@Hi the SEAPERYOIHIVa HiTed at
e fr&uie?]igr afut 13 nik@ss. @df&‘ﬂh@%@edlﬂginﬁ{dﬂlw Of pemorph 11 (as
stirr urt her r 0o
Slabfog o £ Rier 0 HB TR A i Al Brarig it apom
warspabtura. ditind 6 menutoy, @rwliiegirtcipifdie stprtedt iopiotratie theasspension

?ﬁﬂléhe&zgsdstgefd’ mﬁ?&fb%g%l\(g%%h ;l"ﬂ gf@ Lﬁlta@wysrﬁl Qg &F %Qﬂe@%h two

I ed over m A vvh
tisees\ 8rmeld 2&?1@?-kmrzﬁdaqu§m§h§¢t&&ee / VA, rTéle @mﬂa@rd@@mr
rf@geﬁ{ar %m%@ nfafRisahatirBR a0l YAHPRall bf Bk tdhcfor SR collected and

nmor I
tﬂe SO Vent Was eve%]/poratep to dryness (mass= 6.51 g).

4.6 g of a white solid was recovered and XPRD analysis showed that the obtained
material was crystalline polymorph II.

Example 6: Preparation of polymorph II1

Two saturated solutions of polymorph II in acetonitrile and in water at 50°C were
prepared. These solutions were filtered after 1.5 hours at 50°C. 225 uL of each filtrate
were dispensed in the same well and the mixture was allowed to crystallize at room
temperature, and the solvent was evaporated at room temperature until dryness. Form

11 was obtained.

Example 7: Preparation of polymorph IV

40 mg of polymorph I and 4mL 1-methoxy-2-propanol were heated to reflux while
stirring. 10 ml water was added to the solution and the solution was allowed to
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3.3 By using a multi-gramscale (20 g scale) procedure
1st crop: About 20 g of a m xture of polynorph | and

wo boosas2984 ssol ved i n di chl oromet hane (100 nli) PETEP2008/051268

filtered over a P4 filter (wW.th a pore size between
10-16 mm). The resulting clear solution was evapor at ed
to dryness (rotavapor; 400C, 750 to 50 nbar). To the
rcestatlluze, at 280 dmmkatRreRrverdighl 2vlﬁlemtirr/ing; Theascatdedyanfdtered

f
%@gﬁﬁﬁ[@ﬁﬁ% ‘g{‘tg%é‘% @Eg d'ﬁgt x@%ls (grgeg %@e&‘a&ﬁr ¢'f8f 1 hour. Form
dVpwisyabbtingd. | | (as obtai ned from Exarrpl e 12) was added
and the suspension was stirred further at room
A white preC| pitate started to formin
QAgRI0N, A 1DE 1y T QBL & i rred further over ni ght.

'ﬁh@ sth&ﬁﬂeﬂ Isblatlens)/ﬁﬁ)oﬂydldrph edin@-bytaneas had imvater ﬂ&@rd‘@repared at

and .dried ov 600C. /

207 TSy Ry BlioButlly Bt iRt were
tdmspenddden e btai metl amd ttler inadturearsis ctlywed kd ¢rm$al|b1zb ynopwh
Itérn &th ecrélﬁ@the-ggﬁfe%%eévaiaétgfég cfoﬂg%‘-x{}%fatlyi‘etuﬂtlf ness. Form V

material remal ne he reactor “was
G’Yﬂsloétaﬂlteé and the solvent was evaporated. Half-way the
evaporation, a sanple of the suspension was taken,
f I te e‘, v-o and appeared to be nmainly

OO0 S PR W EH morph | and |l present
tA‘)giﬁfr&@xfas \prdplaresldiyewﬂghldg I’]ISmgloé Pobmysplalllandd .5 mg polymorph I into

Rt ) 0 P

EB el po LIS iR PladiiRnd HERRISU Iy WS BY RS FUER w
dl()&fﬁ Ia@d G ey vird@° @nbhef prodwat mas dvied oma papdrifiltce at rodhetemperature.
sV JHiB8add. sol ution was evaporated to dryness
(rotavap; 400C, 750 to 50 nbar). To this anorphous
material, 275 m of 2-PrOH (25 nlL/g) was added and the

BLEPPRS] 0 TrvBforfilatibh 6fla afixtiRAUNPoBMREPRS Magd 1 @fto 3Bhorph 1
15. m nlIIt es. After this, seeding material of polynorph
IWrom Exanpl e 10) was added and t he

gl giofr ymuversrestf ipplyecbrplul sl vads reﬂmmiumpneﬂdteupmmws i anfixed

]aﬁloﬁh{‘&ﬁ s%ﬁfe\%ﬁﬁ lvl\’ll } r%o Ps fee%kll? M rfiipﬁ‘, tEZ@IéI? cﬁhﬁldHT, atng e

suspensi on stirre

driatansilx dhe smafseswqr@ eafbidcdfar appwes aaielyit thartdwerteuadi@sd tpgeool
%otﬁafero%ﬂy%‘%o‘ﬁ{ {cBthcRNGE all e PEv B ARGVEcKURE YoMk sdhiRate

e
parahl {reactlon in 2-propanol, a hot filtration was performed. The solid material was

recovered by filtration and washed with 2 times 5 mL of the corresponding solvent.

In Table 4, there is shown for each experiment, the solvent used, the recovery yield, the

purity of the obtained polymorphs or mixture thereof, and the type of polymorphism.
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together with the materials that remai ned on the wall
of the reactor were coll ected and the sol vent was

weyapoyased to dryness (mass= 6.51 g). 4.6 g OPCHERIW$/@51268

solid was recovered and XPRD_anal ysis showed that the
obt ai ned material was crystalline polynorph I1.
Exanple 6 : Preparation of polynorph Il Two saturated
dablet4 ons of polynorph Il in acetonitrile and in water
at 500C were prepared. These solutions were filtered

atter.1.5hours,at OOC 225 m_of ea filtrate were
d:KE %Ig in th%al AR x&ﬂ"%m%@ al | owed

1o cmyst allli ze at room t enperaztfi%)e and t he sol yent

Nas %gaporat ed g}e omtenperail;&gre unti | dfyness. Form

s—ohtatnet: cxan“' T rrepata ot—of ﬁOI ynor ph
V_46bng aof pol yW0BHph I alnd 44| - net hoxy- - pr opanol
ner e heated togdgf/hyey whifl e stlrrlng. 10 mM watgr was

addedct o tlhe sol uti.on and t he 9ol uti oh waslal |l owed
acryst al ||i ¥elupe ﬁa&@ﬁﬁ@émper ature aovernight whille
$ti rlgung The mgg@]gl tate was bl tered upinga
i pore([fifter the [producl was pried rgom
pnrp§ ature fnz'Pli& gzl)lr l:rpxrml was o ta['ﬁslﬁlt) Exanpl e
3 . Rrepar|ati on-Bfopol ynmor ph Vogwo sat ur at ed soljuti ons
in_Z-butapnone and Tn water were

T AFFEATHERERNS 8 PYRESEPIBINRS PBHEYSHor 6 11 | t er ed af t er
12) Bsohoion f atat@ROGBroRAhartiltefionach filtrate were
di spended in a sanme well and the m xture was al |l owed
to cr staI [ ze at roomtenperature and t he sol vent

413 22 . 00 |l winie e & slufEy precedure

\éld’i@t%réab&ﬁ‘%@é!;s A@é%%lere%hnol% ﬁ)tl on of pol ynor ph

Aslurr%/ repar ed g g.15ng of Em}}/m}rph

.4 24he 1My %%Eﬂagftﬁﬁwaﬁlqad%wah " g—pr lymgyph Ih gyt {40 mL
WagBpanvhsvagdded (and Hhﬁo | [l&ﬁtféac\tbtadvadf\iﬁ&agé@h&ﬂth% WéulﬁMax and

roduct was drie

fﬂﬁe‘/ %arasze&ﬁf TR st et i g Ronpiet st RS

cbtrad attdomBExapmtird @he'feeactm*fxmsrshteilcted fofm dayhight andethof
Qﬁéaxﬁ{%ﬁl@% weke thged. Atk gpﬁ%(MélQ |30 IIninutes, the reaction was heated to

80°C at a rate of about 2° / min. After about 1 hour at 80°C, a clear solution was

N

observed and therefore, an extra amount of 1.85 g polymorph II was added to the
reactor bringing the total amount of polymorph II to 5.55 g. At this point, 18 mL of
solvent / g of polymorph II was used (compared to 15 mL / g in the earlier slurry

experiments).

The slurry was stirred at 80°C over night. After approximately 20 hours, 1.11 g of
polymorph II, 20 % of the original amount, was added to the hot suspension, which was
stirred for about another 2 h. After this the reaction mixture was cooled to room
temperature and filtered.

Raman spectra were collected every 2 minutes with a RXN1/785 Raman spectrometer
of Kaiser Optical Systems in combination with an immersion probe. Principle

component analysis (PCA) (no data-pretreatment, range 1200-1400 cm™) was used to
analyze the variation in time. The first 2 principle components showed similarity with

the spectra of polymorph I and II. See Table 5 below.
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using a slurry procedure | g of a m xture of pol ynorph
I and Il was refluxed in parallel experinents in a

wo poosdomsount of solvent (HL / nol of each MeRd4/EE10@3#451268

Et OH H2O, 2-PrOH, and 1-butangd.). The slurries were
refluxed for approximately 2 h and were alloed to cool
spont aneously to roomtenperature and stirred over the
Wableend. For a separate parallel reaction in
2-propanol, a hot filtration was performad. The solid
mat eri al S cover by fiflgratio shed wwth 2
| PREEE L R 8! BTae pond e ubmOdR | PTa obdps Heand
there i s shownnfipic @agionextper i nent , t he| pwoygncompentnt
it he recovery }H&hcb t he purlty of the obglﬁ\ HP?
pot-ynorphs—gr nixture—thereof; —andthe ye—of

pdBYhor phi sm!Pabl e 4 A cl ear| BBi chrent {WSDOI ynor ph
h3yks obserjvggq! sol ation of| pgkerial thypugh hot

1 dll{)}l e ti—Transformation o lafm ymorptr—i
iLAZ®D pol yrod dBOY using a sl urkdPSpracedur E%nnitored hy

Process Anal ytical Technol ogy (PAT) A 250 niL

Mul.ti Max-r or was | opaded with 3.7 pal y
a%amfg@btr?{q? %ﬁﬁb%lu%éhoa%‘ye c (r%sf atlpnr?g P))fmﬂﬁﬁ@l I'to
pedaid@ph wa}mmgaha firsed hontspdissuduthdnl dfi M)m@'pﬂ Ik Wss taklng place.
I?qloulr Ia’ter Fia I%rgnn% IFv-vras e ngtf%lbrgg %n({ t%e Itrra]lss% C[llo Q}/a% fI n.].ﬁled after

suspensl b . wWas S room era ure.
raeat@moi howrs. Addied aeadditigml daphntgh pobzmbrplhg (at 20 hours) resulted in

EAS WaRiB Rt ol oﬁﬂﬁ&gﬁﬁ toAf ter approxi mately 30

m nutes, the reacti’on s heated to 800C at a rate of
about 2/ mn. After about 1 hour at 800C, a clear

Wauﬁﬂfguﬂedlmm @p@tﬂ&&kr@s&l&&gg&g@@mﬁﬁbwtﬁ ?Bmmamx -F
acLo
SREsedE SO st HESy T et LiBoun Sp0F S Bing gicction

Mo‘ttef(Sslvmlkﬁﬂecﬂ)& Rpheotdr of ralsimryt of/po(]]ymxﬁrpbd) Iayqlrﬂr\pthe kalibrated by
Veﬁesvalf&ee P 1%(? ‘f %ﬁ%cetgfe (rPié %Od 5 O'clilnt Qg%tggra%@ecﬁlzeﬁ ot dn¥ rank

exper | was stirred
m hiFhISAﬁqd@ wappeoRd nméplytr@@l dhangss,in polymprphigh over time.

t Hird %Qﬁep Ors't b hodld, %Q)flutidﬁeof%lygﬁ(ﬁﬁh Haxm)sutﬁﬁmg Wasc a0RKH later,

t suspensi on, stirred for about
ARBIHEPN v baie dpmcagd tﬂr?et“}né ot Fipiaedalier another 5
¢ogtsed to roomtenperature and filtered.

XPRD analysis of the isolated product showed that the obtained material was
crystalline polymorph 1. It was observed with RAMAN and NearIR that the conversion
of Pol II into Pol I started after about 5 hours and took about 3 hours. Addition of extra
Pol II after full conversion to Pol I resulted in an immediate start of the conversion of
Pol IT into Pol I.

This experiment was repeated in a 2-propanol / dichloromethane (97/3) (v/v) mixture
but this gave identical results concerning induction period, conversion time and final

product polymorphism.

Example 12: Preparation of Polymorph 1l through crystallization with or without

seeding
a) 20 mL of solution of the compound of formula (I) in dichloromethane (10 L / mol)

was introduced into a 100 mL flask. The solution was stirred at room temperature and
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Raman spectra were collected every 2 minutes wwth a
RXN / 785 Raman spectroneter of Kaiser Optical Systens

WO pososdsnati on with an i nrmersion probe. Pri ncP@I/gP2008/051268

conponent anal ysis (PCA) (no_giata-pretreatnent, range
1200- 1400 cm 1) was used to analyze the variation in
time. The first 2 principle conponents showed

S0ml osfriisdpyopminblrwasrmidsqhéﬁtis solaiorpehs/pantigly dvapordteli(usiGee

uﬁt?%%)%ﬂ glw?d:qude Qfagutﬁ VS%@JrPdt r8dmttaﬁn%&9%9% ?ﬁﬁ Gfost of the

trans mat 1 on
msﬂilane wapianaygd resultfngris g Cl’ﬁahmhd‘[son di ssol ution of
poI ynorph Il was taking place. 1 hour |ater, polynorph

s_being formed and the transformati on was fini shed
19 ¢ £ 2 Eop il SeiuHRILPRAAgIHRGRS Anrt ST AHBRAPT SRUOREASal of
Polyriarpph (dslobtaaﬁedZiBothuy ) tlfe&swrhplesi 3] 10, ar fl dpwas added at room
t(t?r\rﬁ%srgtgd rprrngdla%ltlyé a Cvgﬁ%lélglés wé Pl&?c?lt%léﬁvﬁa{s ggrrﬁr}ﬁrdt at vas filtered
Bl kashddavith X nfl. MpRepelindainet et 6Q°S2usicaatsjospes sl pzrtssrm

F&Ridn 9.110000 to 5000 cm 1) and a reflection probe

?Sol Vi as efl ector). Spectra of a slurry of pol ynorph
| and Il were calibrated by the value 1 and 2

rc?%ﬁtdf\ﬂ@ dbh(tBln%btaﬁlg&fhrﬁl@lO@ ﬁ/ﬁ% dooled’@cﬂogrand stirred during
nodel . was_. us

t.ion an
TSR i R oA PP S OF BT BLER RIS which was
Dolated)by Hecahtatist, washediagl dribdsfeo2ihia060€ uptet yﬂnﬂtdsp]nericl pressure.
I N | ac pol ynmorph | was bei ng
}Q%?Od}ea?ﬂgﬁ’galtgﬁe %%Tal&eoﬂg%a ?gﬁzr)vvas finished after
anot her 5 hours. XPRD anal ysis of the isolated product

%1'? Olflﬁ%dsotd?ﬁh otflﬂf‘e db\%ﬁéﬁhﬂ@gf f@ltnﬁfa' o%ﬁﬁﬁﬁdﬂ%} gj \lvéd"l?eIptR 3 days at

ynor p observed wth N Ne
trﬂ%rfl t?fﬂléer%téﬁv & h@ fQsmed prosyritatq wasiiléereshpftand therislated solid
pALHial 50Mé§ofﬂ{&u§ﬂ1@ﬁcﬁ atticled theuiics withdfihd white fdedle like
extra nversj%ﬁf nto Pol | resulted

PG oo esfensoyar €0 e R BbRr s on of Por 11 i nto
PolFﬂactlonT%Bsn&eﬂhael[hermz{terla/l/as repeated in a 2-propanol /

dic %’F{Sé ycg’l)shg dd}@ohﬁ] xture but this gave

i den | concer 8 I'nducti on period,
cﬁﬂﬁh/éa’f@pl@wv@ﬁerﬁéledrf@r ¥4 Inal 60p oddert atpePRheDE Prissure.
Exanple 12: Preparation of Polynorph Il through

stallization. with _or wWtho
X RD analyszls Esee Flgulresf&%gO)\g’Lowedj ‘Ihat the obtained materials were crystalline.

Example 13: Determination of the solubility of Form I and Form II in different solvents

An excess of product (Form I or Form II, where appropriate) was shaken with the
relevant solvent during 24 hours at 20°C. After filtration, the concentration of the
product in solution was determined with UV spectrometry. The solubility results for

Form I and Form II are shown in the table below.
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| N dethéthhetimae! v

ents An ggcess of

br oduct Rprm |

L coRhdso B il n 24 hal & ot dape Aft el
tiltratdceuy adide condent rat i on7of the product ind.
s ST T e SPect Pty T
i he t &bl p(pbei2dly. Tablle 6

methanol/dichloromethane 8.3 n.d.

(50/50) (v/v)
2-propanol / 0.045 0.19
dichloromethane (97/3)
(v/v)
ethanol / water (95/5) 0.078 0.27
(v/v)

(*) 125 mg of Form I was dissolved in 0.5 mL of N,N-dimethylacetamide

n.d. = not determined
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(*) 125 ng of Form | was dissolved in 0.5 nL of
N, N- di net hyl acetam de n.d. = not determ nedl. A

w@oompoeds of forrmula (1): (1) in solid state PCI/EP2008/051268

characterized in that it is ipcrystalline form 2.
The conpound of claim1l wherein the crystalline form
has an X-ray powder diffraction pattern conprising
deak®ngtouBd 6f r@dplal@):7 0.2, 13.7 0.2, 14.8 0.2c and
17.P 0.2 two theta (Forml). 3. The conpound of claim
2 wherein the crystalline form has IR pattern
conprising peaks at 3405 1 cm 1,.(3066 1 cm1l ,6 1517
1 cm1l, 1427 1 cml , 1285 1 cm1 ,
1149 1 cm1 , 1132 % cmd 1cml, 975 1 cm
1, 956 1 cm1l1l, and 8 1 (Forml). 4. The
conpound of claim1 wherein e crystalline form has
an X-ray powder diffraction pattern conprising peaks
at 4.6 0.2, 6.5 0.2, 10.2 0.2, 12.9 0.2 and 14.4 0.2
two theta (Formll). 5. T compound of claim4
wherein the crystalli has an IR pattern

conpri si ng peaks at Cﬁmé (Formll). 6.
The conpound of claim 1 ahereinit grystal line form
has an X-ray powder di ractio pa fe conpri sing
peaks at 6.5 0.2, 9.8 0.2 and -8Mp. 2 wo theta (Form
I11).7. The conmpound of c V\,herel n the
crystalline formhas an IR pattern conpri sing peaks at
3120 1 cm1, 2870 1 cm1 ,(and 1063 cm1 1 cm1
(Forml1ll). 8. The conpound of claim 1l wherein the

G yslicadthte BRarh@emadaas tiam iths maytypemaerorah. f fracti on
pattern conprising peaks at 5.6 0.2, 9.6 0.2, 11.8
0.2, 15.9 0.2 and 17.P 0.2 two theta (FormIV). 9. The
Qoifpovodpafimdaif ziamn8 wharigithe tiystalding $oral hasna X-oaynpdvader

?ﬁfr‘aﬁi&?}@t ?c{i};?ﬁﬁéi@ﬁe{%ﬁ Qte&ag“% b 4889: 0boC1y ﬂ@\ﬁid‘ﬁ’o 8480+ 0.2°

npound of claim’l
tahélgrly%f)a?flt‘fvﬂéhe%ﬁwnd% an X—ray powder diffraction
pattern conprising peaks at 9.6 0.2 and 19.0 0.2 two

t hﬁle conﬁlc))orurlrl]d of clalrn 2 wherein the crystalline form has an IR pattern cornprlsmg
peaks at 3405 = 1 em?, 3066+ 1 cm™, 1517+ 1 cm™, 1427+ 1 cm™, 1301 £ 1 cm™,
1285+ 1cm”, 1149+ 1 em™, 1132+ 1 ecm™, 1111+ 1 em™, 975+ 1 cm™,
956+ 1 cm™, and 800 + 1 cm™ (Form I).

4. The compound of claim 1 wherein the crystalline form has an X-ray powder
diffraction pattern comprising peaks at 4.6°+ 0.2°, 6.5°+ 0.2°, 10.2°+ 0.2°, 12.9°+ 0.2°
and 14.4°+ 0.2 two theta (Form II).

5. The compound of claim 4 wherein the crystalline form has an IR pattern comprising
peaks at 1592 cm™ + 1 cm™ (Form II).

6. The compound of claim 1 wherein the crystalline form has an X-ray powder
diffraction pattern comprising peaks at 6.5°+ 0.2°, 9.8°+ 0.2° and 17.8°% 0.2° two theta
(Form III).
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11. The conmpound of claim 1 wherein the crystalline
formhas an X-ray powder diffraction pattern

w@opnd®sng peaks at 4.4 0.2, 6.5 0.2, 9.9 PCREPHOS/651268

0.2 and 12.9 0.2 two theta (FprmVl). 12. A mxture

of two or nore crystalline forns of the conpound of
formula (1), wherein the crystalline forns are

Sellbe tedpdundrofetuinm 6 whareiarthié onysthlbine f@ainmbas2m3R fattem doimprising

el S R R = S

to claim10, and FormVl according to claim1l. 13.

B @h@b&hw@dq%ﬁiﬁl 1n\ghég@inthw]§tmi§e et Eésrhnt)b@?ﬂd%&brr e
conpri.ses Form Il  an rmJ 0O gonpound _of” . .
ﬂbﬁgﬁaﬁ@ atErn QOMpTIsng Pﬁag% #re0 éﬁ:(l:ér’gi%ﬁraf%’ &f%iw-%z,15-9 +0.2
whéengilf: Dlre two Xiotr @oe@tpni ses Form 111 and Form || of

the conpound of fornmula (1). 15. A m xture of one or

more crystalline fornms of the conpound of fornula (I)
Andihe bempormdpi olasmfSowhereih thherystalipeo dorth ds ahdRmpalttarn(domprising

' W oy} Ir neysel ected from Form |
ij‘ea{sedéfiséé‘%l ey Shilsh &g,&x'{; (Forfhi)

ccording to alns 2- orm Il according to clains
4-5, FormIll according to clainms 6-7, FormlV

qg@@l&@&d’iﬂgﬁlﬁd%? aiad&ﬁ 18;vtt9@reiﬁl@ﬁe_narysta1gﬁ€ FHhigh ; staﬁ_xtka@i Powlder
nd Form accordi.n claim 11, e mxtur
Aarmeptest ey cehn e 5 D w10 & D fige (Form V).
Form Il according to clains 4-5 and the anorphous form
f e f.qr . ). .
07 TR PR SE ey LR ol %Wé%%%?‘éﬂ?ﬁéﬁa?%ﬁgzﬁfyopnogvdgf
cliffiapgorppa@tefrreamapringpnaps dist-AGE 2% @.85HI02N§- TohPAind0.5° *
for ol ) Abn_1-but anol 2- propanol while
E)L%t%)%cgwg?) t(llﬁé'zr é?’?ﬁl}?l{a( @nﬁﬁrgr\g@ure of the solvent; and
b) all ow ng spontaneous cooling. 18. A process for
reparing the crystalline.formaccording to one of
AR a0l et on T ccshpties g 6F G oMU Rbs mormap D
avheadic divalrygalind foemb asedebetoddrdn 602 1 pecopding ko claims 2-3, Form 11
I o] . 1-xt f 0 . .

SL000 o LA or L RRRI TR S AN htin o i
B-hoamdV acoording tmutlainol §, aad dforn Mlagewdwehankind Inwat er
or a mxture

13. The mixture according to claim 12, wherein the mixture comprises Form II and

Form I of the compound of formula (I).

14. The mixture according to claim 12, wherein the mixture comprises Form III and

Form II of the compound of formula (I).

15. A mixture of one or more crystalline forms of the compound of formula (I) and the
amorphous form of the compound of formula (I), wherein the crystalline forms are
selected from Form I according to claims 2-3, Form II according to claims 4-5, Form
IIT according to claims 6-7, Form IV according to claims 8-9, Form V according to
claim 10, and Form VI according to claim 11.

16. The mixture according to claim 15, wherein the mixture comprises Form 11

according to claims 4-5 and the amorphous form of the compound of formula (I).
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thereof, at the reflux tenperature of the alcoholic
solvent; or slurrying a mxture of Form|l and Forml|

WO 2008/0s05vent sel ected from 2-propanol, net hyl PCT/EP2008/051268

i sopropyl ketone (MK), THF, agetonitrile, ethanol,
acetone, |-nethoxypropan-2-ol (1-M2-P), nethyl

et hyl ket one (MEK), dichl oronethane, 1-butanol,

gt Agmadess for propating thefergdtd binoforfiswcdrdag torethamodf, claims

%t%ﬁ‘b%l aﬁ]gsqlgé i sopropanol, 1-butanol, or

ut ano ‘chl oronmet hane or water, or a m xture

ta edléwrlvmatcorap@tmﬁ*p?é forme (Ipin hbutasakar 2apronancdeddde heasing at the

A PFRGRISMPQREtuR STRRE {dMkerth@dcr ystal line form accordi ng

S &r one of clainms 4-5 (FormI1) conprising: a)
E? % WiRg SROLTSPEN QYRS of t he anor phous form of the

conpound of formula (1) in isopropanol; b) stirring

IE suse 0|on %ltl om tS a{eIPe 0ture X ndtgé seed al%nrge
5P &ﬁ% oh Pt BACPE St at Y Sedife 61%”198? 0 5P £
%(%mlbcmprlﬁmg preparing the crystalline form

accﬁﬁﬁgﬂg PfoﬁnQP%]_ AN 0‘%119 LaLaR sélege& f‘%{ﬂ‘ir huo?panol thanol

SSO Vi ng COITpOUﬂ

'@B‘@ﬁ@lg meﬁw&%y g Plgrleie! urlu ey @ﬁthﬁil@nﬁ?@@% mypano

at fs ir@meblﬁﬁﬂﬂleotdlibutﬁﬂomﬁnd @eslbromd@he o fvaddr, or a mixture
aro OC .dur east rocess for

o eiEROhG e P efierats of Sheictbals gt & any: one of
Gl aslomByiag 4 niikareof Férn Camgfdrsi iy a ec)lvmteplactbah @rom 2-propanol,
S at [ ?ﬁ#ﬁ %oﬁtﬁap?l%@trohg Qﬁ?%ﬁ Llf‘rfP? QCesfgIlll ertlha%f{)b 25 CFO npound

neaHnyetlyawmta@d -g ¢l -Od42el, cfetltvheth@th@mg OER), dl@hlnmraethane
(1) 1ipBta¥BE ﬁfethai%l hegkiuRdof ah@ohto u§@5§ﬁ1@ﬁ1§90loéth£}ﬁﬁrﬂrg§panol

sat urated’ so ut i ons froms at at | east

i XISARFOPHI Lt nbutanglyprad- E‘éFa%Ql) ?’Fé’a iphlotomqiipaie Sy VT 1 igREture
f r offefdog it BlenhperauQfa0icusbo® Joaki 0. 22. A process

for preparing the crystalline formaccording to any

one of clains 8-9 (Form1V) conprising:

19. A process for preparing the crystalline form according to any one of claims

4-5 (Form II) comprising:

a) preparing a suspension of the amorphous form of the compound of formula (I) in
isopropanol;

b) stirring the suspension at room temperature; and

¢) seeding the suspension with crystal seeds of Form II or Form 1.

20. A process for preparing the crystalline form according to any one of claims

4-5 (Form II) comprising:

a) dissolving compound of formula (I) in 2-propanol; and

b) keeping the solution from step a) at room temperature during at least 1 day, or at
around 0°C during at least 4 hours.

21. A process for preparing the crystalline form according to any one of claims

6-7 (Form III) comprising:

a) preparing a saturated or nearly saturated solution of the compound of formula (I) in
acetonitrile, and a saturated or nearly saturated solution of the compound of formula
(1) in water;

b) heating the two saturated or nearly saturated solutions from step a) at at least 40°C;
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a) preparing a saturated or nearly saturated sol ution
of the conpound of fornmula (I) in

wda 2008099384/ - 2- propanol ; b) heating the saturat ePCDEP2008/051268

nearly saturated solution at _i41e refl ux tenperature of
1- met hoxy- 2-propanol; c¢) mxing the saturated or

nearly saturated solution fromstep b) with water in a
4) 1@ixing theewoabiucte@. ncArlpsaoessi sobrtiops &par steygbXine 50/50

cryshighbi-fig, formaccording to claim10 (FormV)
conprising: d) preparing a saturated or nearly

saturated solution of the conmpound of fornmula (I) in

észt@@&eﬁfor? Réafin ak%@s&ﬁﬁn@forﬁea@e&m@% WhRbRLf claims
i on he conpound of formula (1) in water; e)

%e(gkjﬁoﬁ’él IMACOMRESIB&¢t ur at ed or nearly sat urat ed
30| prepaiis 4 saburnistl ©p nédrlyadatiddted e@lstiod®0a: cdhpdind dfdoinfida (1) in
tvvo sa;ur ated or rlearl y saturated solutions from step

i Bm\]?o]il?me ratio. 24. A process for
|zb|) epating g:]net fairgey st adatlyvetuf asedddaor aithgretlox edngomatait of
(Fo cn ng: a) preparing a slurry of the
con%%encﬁxgcpwh&?l in water; b) heatin
$) umixing thegpiapted oranea@lv sptaEpsed sopBiontieam éﬁembg Wéthfwerafl a4/10
| easdluthedays. 25. A pharmaceutical conposition
conprising a crystalline formof the conpound of
formula (1), a mxture of two or nore crystalline
mrHQ)rﬁrfesi foe pespapog it cfstdlbndrtor@a actdrdingna ckim 10 (Form V)
%h&r guti cally acceptabl e excipient. 26. The

Rarmaceut i cal conposition according to claim 32
\Aihepr@pmrtgr%safaamd o8 nesglyesatuseted sanidoefithe compound)df formpla () in

\2 @-‘Bgta}ﬂ)ne, and a saturated or nearly saturated solution of the compound of formula
(1) in water;

¢) heating the two saturated or nearly saturated solutions from step a) at at least 40°C;

f) mixing the two saturated or nearly saturated solutions from step b) in a 50/50

volume ratio.

24. A process for preparing the crystalline form according to claim 11 (Form VI)
comprising:

a) preparing a slurry of the compound of formula (I) in water;

b) heating the slurry of step a) at at least room temperature for at least 4 days.

25. A pharmaceutical composition comprising a crystalline form of the compound of
formula (I), a mixture of two or more crystalline forms of the compound of formula (1),

and a pharmaceutically acceptable excipient.

26. The pharmaceutical composition according to claim 32 wherein the form is selected
from Form I, 11, III, IV, V, and VI.



