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anti - HCV t haddjy becons ezo@gmg@gegﬁtcfw@mgm,omzes 2- (T) The corrpound of
formula (1) is an i nhi bitor of the Hepatltls C virus (HCV) serine protease

and i s desc 007/ 01492 007. This 5
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i s obt ai neceffects and is poorly tolerated in many patients. Hence there is a need for further HCV

inhibitors that overcome the disadvantages of current HCV therapy such as side effects,
limited efficacy, poor tolerance, the emergence of resistance, as well as compliance

25 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

30  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:



10 It now has been found that the conpound of forrmula (I) can be converted
into crystalline fornms, which can advant ageously be used as active

i ngr edi enwe 2008/@pdsis- HCV t her apy. To that purpose, thesepcrygphasiosnes f or ms
are converted into pharmaceutical fornulations. 15 An anorphous formis a
formin which a three-dinensional |ong-range order does not exist. In the
anor phous formthe position of the nolecules relative to one another are
essentially random i.e. without regular arrangement of the nolecules in a
| attice structure. Anorphous materials may hav nteresting properties, but
generating and stabilising this state usually(offers difficulties in that
the crystalline state typically is the 20 &\ stabl e state. Compounds in
anor phous form can convert p pletely to crystalline forns
over time or under the influence actors such as tenperature,
hum dity, traces of crystalline ma in the environment, etc. Usually a
crystalline formof an active ingredient is preferred in the manuf act ur e
and storage of pharnmaceutical dosage fétns. WO
20081092954PCT/ EP2008/ 051268 A crystali or crystalline formis the formin
whi ch the position of the nDquuIes ative to one another is organi sed
according to a three-dinension ¢e structure. Crystalline fornms may

i ncl ude pol ynorphs and pseudopol ) PoI nD phs are different
crystalline forms of the sang|c X bron1a di fferent
Sarrangenment of the nolecul es t he &ol i %ﬂ IynDrphs differ from
each other in their physicochem cal pro esl b in their chem ca
conposi ti on. Pol ynor phi sm can be didficul t=to control and may pose
chal l enges to the devel opnent of pharnacehtical dosage forns. The term
pseudopol ynorphs refers to different crystal fornms due to different anmounts
or types of solvent in the lattice structure of a conmpound. 10 Solid state
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crystalline form of an active ingredient is preferred in the manufacture and storage of
pharmaceutical dosage forms.
25



(1) in a crystalline formhaving beneficial properties in terns of one or
nore of the followng: the ability to be fornulated, to be stored and to be
adm ni st ewedo@motwsef f ectively excert its antiviral properiEre®s/ 051268
Description of the Figures Figure 1 is_qan X-ray powder Diffraction (XPRD)
pattern representation of Form| Figure 2 is an Infrared (I R) spectrum
representation of Form|l Figure 3 is a Differential Scanning Calorinetry
(DSC) cur veA@fysE(b oredsthlinEifgun 8 the femain wiRBDhp absicom of tp medeniiatrelativof Form

11 Floure Soiche aohB SRREhIMILLSRRSENN M. 0MaRh.FRNTIAd. Flgue © Ts a DSC

curve of Fo N represen ion of FormlII
Fi gure 8 |sCIa/ﬁtallmesfp@mm@r{nncbpip@géfquplnmndqisembWMqurph%Pglygmllehsgqu: s a DSC

curve of F%ﬁhleh{ crli_lbtgf'ﬁhg f&ﬁls'offt%saﬁé@n%hﬁ@%&uﬁﬁ%rfﬁﬁﬁ%ﬁfér&ﬁ of FormlV
Fi gure 11 IS an spectrum representatlon re 12 is . a DSC

curve of Fo%@ﬁngvnmt@ﬁﬂ@ malepylesin thppelidite dralypeipne ddter éfpﬁb?ﬁcépthféﬁ% V 20

Figure 14 ltﬁeﬁ@hyg?c%ah@aicmepra Erelpy B et it thein cpémlEardastﬁﬂomﬁbﬁw&y&&phﬁnan XPRD
pattern represen hous form

esert bt i onGaBbeiich R fineigh ancﬁ%l%ﬁ@%ﬁ@é@mge? TR b gonirdPRaRgRS ) v
i nhi bi tor, eshiicdl dosage Hernooivpotema pstudopoymaapi{sTefarntoatiffsicad driystal fhomsmlucThe

i nvention i C t 1 nated Form T,
Form TT, Fotjram %‘ﬁt a&@%ﬁf@%ﬁ;& @'{}8 fﬁ%%ol?grtﬁc c{F'ﬂje 2 g@ﬁé%@?e as
char act]é)rl zed hereinafter. O special interest are Form |l and Form TT. 30In

one enbodi n&d)id, stét@@hérﬂlwm (ﬁﬂnt‘éﬁé@%ﬁﬂ@pﬁd?ﬁla%d@&lqmiﬁsﬂ? fnfari Qfartage conpound
of formula (T), he Conpound, of fornula

i s denom nat orm I
(1), or in SREFPS chﬂemlppmeq*mf§mﬁ§5%3w&ge fqmms: Orlgéyst%%a ORAOPSERY on and
él hfef | R pat t@Fibudtihpanad sedilabelf pharmabEdicalsl(sheddlifay AXmcaytapewder
iffractionpatter anp aks .at 8.5 . 2,..10.7 . 0. 7.10 0.2
Tt ot b BRGNS SRS oot BRI 1R s Dutp R w8 Foum B 0gghoud
t wo- t heltSa ptomﬂtacihm)m Selv@te/@esol tatd #n @spnsd B. ¢hadge®, in envir@ntengal aontitidnsl+ 0. 2.

Forml is 0oC i zed by X-ray powder diffraction peaks at
t wo-t het a p%lréléétg?io %@@881092954PCT/ EP20081051268 -5- 6.51 0.2, 8.9

0.2, 13.0 0.2, 186 0.2 and 21.0 0.2. Forml has an IR pattern

conpri si ng Dﬁﬁlfélt%ﬁys%@o'}ms:br@l{@a{mo R&R fordn 6 1V61151i‘1?g mdy B&lelsubskddial 1 cm I,
1301 1 cm 1285 . m1, 1149 cml, 1111 1 cml, 975

Tom 1, o560Murcgess ip Sucieiiim ool fbornc g NALAMIPRPEt t er n

conpri SZOng t;he@kdziyaﬁmlc&éﬁﬁﬂw and bioavailability. The rate of dissolution of an active
ingredient in a patient’s stomach fluid may have therapeutic consequences since it
imposes an upper limit on the rate at which an orally-administered active ingredient
may reach the patient’s bloodstream. The rate of dissolution is thus a consideration in
formulating solid and liquid dosage forms. Likewise, different solid forms may have

25  different processing properties, such as hygroscopicity, flowability, compactation, and

the like, which could affect their suitability as active pharmaceuticals for commercial

production.

During the clinical development of pharmaceutical drugs, if the polymorphic form is
30  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
35  stability or may be more readily manufactured in high purity in large quantities, and

thus are more suitable for inclusion in pharmaceutical formulations.



3066(w), 1712(m, 1665(m, 1517(s), 1427(s), 1387(m, 1351(vs), 1300(m,
1285(m), 1132(s), 1111(vs), 1082(m), 1072(nm), 21049(s), 975(m, 885(s),
872(s), 838(280s/098d53(s), 800(s), 760(m and 742(m, wher ecn/Erh@sdsndsbers
are expressed in wave nunbers (cm1) andi.mis nmediumintensity, s is strong
intensity and vs is very stong intensity. In another enbodi nent, the

i nvention concerns the crystalline formof the conpound of forrmula (1),
that is deniois anadbgett asthe@i¢neht inodntioheo payvideuhe HOTV fnbitivkpagddn) of fokmila short
"Form 11", is form.h e X-r 0 rdj.ff.r i.0 n he. | attern
ment 1 oned” HoF L UG Rl 1 R R IEpS b AT A oBF Pl T8t er
conpri si ng fodamgatheabity G bg formuted) trhe stored and the adminbiered 8.8 t wo t het a.
Form Il is ghariaqlekigeis Mivﬁr)ipﬁzrﬁgértigé.f fraction peaks at two-theta
positions 4.6 0.2, 6.5 0.2, 10. .2, 12.9 0.2 and 14.4 0.2. Formll is
further xharacterized by X-ray powder diffraction peaks at 20two-theta
posi tions 9pdscHpHen d6thd Fibudss 18.1 0.2, 20.4 0.2 and 22.8 0.2. Form Il has

an IR patter.n conprisin eaks 1592 cml. O,.Formll has an IR
pat ter b conBIE: 3 2Pl MRcs PR TaRyon QuHoN e T irg s aises (o 11033y
881(s), 873(ighc Bi34H mpfrand (IR SHairummepresematidnesdonurtber s are expressed in
wave nunbers . . i fi . 25 I n anot her
enbodi rrent,ﬁﬂ&ulgeérgi}%lrslée]% |%eﬁﬁlll%lzsncgglgﬁg%talf§eﬁ%r s@é@i%@%ﬁ%&é? t he conmpound of
f or mul al0( | ) Figutgeh isjag X8 phttcan eapressntebemel Formoll t he conpound of fornul a
(1), or in sherts s ERTRshddrum EhiScliidh dorhe X-ray powder diffraction and
the IR pattern nentioned herebelow. 30 FormIll has an X-ray powder

di ffracti onfigaicttes g R¥YnpYvePhiopelks at 9.8 0.2 and 17.8 0.2 two theta.
Form I Il i sFigh@raistag XPRED pyerh ydprésahtatlod 6f Bertd BN peaks at two-theta
positions 6..5 082 9 g 0. %Wand 17.% t0. 2. {or Il is further characterized
by X-ray po B dlisfﬂfl;l SPY< Hb%egkege ?‘lql\/\%f- Wt positions 8.6 0.2, 10.6 0.2,
35 11. 7150. ZFigh2.RVis@.DSC t@vFo0F@m 4. 8 0.2 and 19.5 0.2. FormlIll has an IR
pattern co | S %‘fﬁ%lﬁl . cipl, and 1063 cm1 1 cml.
O, Form Ir?%hasl%g?\&? pat %%%%g%ﬁ%ﬁté?%@&?ea sligt: 1718(m, 1664(m,
1434(s), 1358pws)ll i3 an R spectrugrspigpentatps: miy39(s), 881(s), 836(s),
810(M, 79%ihreands 4 PHMburve WF£BPB1092954PCT/ EP2008/ 051268 - 6- wherein

t hese nunber.s ar%.exgéﬁjﬁid in wave nur.rbe(%éF Q_%&l) and m s and vs are as
speci fied ap8W& 132 PAtEHL BT SPERALOR oferq ntion concerns the

cryst ald0i neFigoferndal afi X@RED paaavum ebpedsentation of Form VI

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

amorphous form

Description of the invention

25  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.

30  Inone 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.

35 Form1 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



5formula (1), that is denom nated as Form |V of the conpound of fornula
('), or in short "FormI1V'. This formhas the X-ray powder diffraction and
t he | R pavbenes/ovessti oned herebel ow. Form |V has an X-rapcpawrdes/osizé r acti on
pattern conprising peaks at 9.6 0.2, 1158 10 0.2, and 17.1 0.2 two theta.
Form IV is characterized by typical diffraction peaks at two-theta
positions 5.6 0.2, 9.6 0.2, 11.8 0.2, 15.9 0.2 and 17.1 0.2. FormlIVis
further chaf.att+0i22e8190y 02°r By0PoORer 186 £ 028 hndDl . O‘éﬂl@szanor'm/\bhatsfmtIR

posi tions 6%%681 c%mpris?n&epeéks gtl34§§g:91%¢m1330%6% ?grg 15]14} ﬂ;_Ll Qla’ M1V has an

| R pattern m1 and | V has an
151 R patt erhcmonb}(lils# hgmpelak&ﬁ ‘i el 71 3% | '3 64%% lm%(lé)l iﬂ@?a

1038(s), 883(%h!, 33@&51)om8%(1@003_11”'%%43@{7?%%"1%?51{‘1[{ a%&neeglﬂpﬁglggare

expressed in wavé_nunb above. In
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conpound of 1 320{@y, TakH(nf)! )Lsztd)an1|1§vs§lemu$rﬂ)auem(a§ Eﬂe(@)\ontmy rgese:s@rmound of

ai 111 act | o SR on FOIT. fooren dh g Rl BBy Bos RBRRAE T an xray

powder di ffen@cetss@hnpmvbenumbemr(pmu sambmpeaiedivat inenBity,6.i2 steorg; iBEhYt0and0. 2 t wo
theta. In the invention concerns the crystalline form
of the corrpa\%ﬁ%gggfsa%qg{e (I) that is denom nated as FormV of the
conpound of formula (1), or in short "FormV'. This formhas the X-ray

powder di f faebinePe@betikRE:, 1R iRk Bh RoARRL tﬁ@@@sﬁﬁm@?&%’@f@l‘é’coﬁgB{ﬁld‘/&)f has
iffraction pattern co i hg pea

an X-ray po r

0.2, 9.9 o%'Ld lngsthat@ dnomgfagted 25 Gormg 1bof i CaHeRUA: Orfgwmulﬁ (Iyr in shor
charact er | z‘ﬁfdmlnm t. Mhiscfaim did the aGtdygidowalealgTradtioh\wad tielRappeai inkotished. 4 0. 2,
6.5 0.2, ?2 3510.5 0.2 and 12.9 0.2. FormVI is further
characteri e(ﬁebn?yo -ray powder diffraction peaks at tvvo theta positionsl3.9
0.2, 1530 02 183 0.2, 19.1 0.2 and 19.9 O0.2.
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processes t uence"rntensities n part € processi ng %I story

of the sanpt @ e , 12.9°Th 8. 25rand dtd i etied Betar karay Bds eharaggrizod By fymigalir es of t wo
or nore cr Ycﬁff?dchbﬂ eél@ram@thetmsﬁfé@mwe@ 2f 6. 5or gab a o(2°),0.2neh vi-xp or es of

one or nore cry. o ns e co of for .and_the
Ao B SR RIS [ pe A
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pomP O o E BTNt IR parkh Lo B £ PRSP ook 1% G PO haaf” 0003

for prepari ng
IR pattern comprising peaks at 1711(m), 1435(s), 1349(s), 1065(m), 1038(m), 881(s),
873(s), 834(m) and 746(m), wherein these numbers are expressed in wave numbers

1 .
(cm™) and m, s and vs are as specified above.

25
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.

30

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°,

35 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),



a) dissolving conmpound of formula (1) in a G Aal kanol, in particular in
1-butanol or 2- propanol while heating at the reflux tenperature of the
sol vent ; wodoos/d)9sal | owi ng t he sol ution obtained in a) PoTEPSHS1288
tenperature bel ow 60C, such as in 15the_gange of from 60C to room
tenperature, in particular below 40C, such as in the range of from40C to
roomtenperature, nore in particular to roomtenperature In one enbodinent,
there is prehdrdadhacpumbessré exprgpseparvng footberd (cﬁdmandlm R@hd vs arec asC)

di ssol vi ng ;b%gP&gnﬁjov%f formula (1) in a G Aalkanol, in particular in

1- butanol o 6propano| whil e heating at the refI ux tenperature of the
sol vent; and d) all ow ng spontaneous cooling. In another enbodinent, there

i's provi dedlnaanQ{hQP&ﬁﬁocfl&"entpH{%Hﬁ»&én@lgn EQﬁJ&ﬂs tﬁ9 Hv'ﬁz%ﬂaﬁin@%m%?‘fh"e%b oEer gl in
an al coholic solvent selected froma artl cul a from

2- pr oparol , fospanby that s gremspted %FH%&V Oféherﬁ%mﬂed gf foame Hrtas

met hanol ,  etpamal;” PiO BéfiDhas the MPa® pawatr diffrdetib@aed theQR pattautrﬁmﬂohecand

di chl or omet hane, or water, or a mixture thereof, at the reflux tenperature
of the al calf6¥9°®%ol vent: or slurrying a nixture of Form| and Formll in a
sol vent sel ected froma G Aal kanol , 30in particular ethanol, 2-propanol,

écg'ltjf)ﬁlnt?lrl | e, ace{?als’an% {Hn]g%&%?tp}?%%%%o@%ﬁy% j % [%g%égl)yl( o t% 0 20’hyI§<et one

(VEK) . W cht BRormadHaAS £ &27wa Uick. Borml\C shdiracteriged by sttt dichcARI KA

m xture (sumwasha@Fms, 5.6 Erob, 6°—E'0@|©aﬂpi§ :iOQ‘OQ'S@p@(’CZl and1byt-apok, or
2- but anol ) and dIC or onet hane or. wgt er xture thereof, at a
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particular in stirring the suspension at roomtenperature;
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—

Form V has an X-ray powder diffraction pattern comprising peaks at 9.6° = 0.2° and
25 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

30  herebelow.

Form VI has an X-ray powder diffraction pattern comprising peaks at 4.4° +0.2°, 16.5°
+0.2°,99°+£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°,

35 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°.



15 I n other enbodinents, there are provided processes for preparing Forns
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Formll, Formlll, FormlV, FormV, and Form VI. In one enbodi nent, there

is provi dedmaanmh%;% o RIRE IR PR | ARG FATR:burRl: 1R 1ARAUAG

formula (1). anot e 1s pr a m xtur r|S|ng
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formula (1) I's mxturé of Formll and the anorphous form of the conpound
of formul a | plurying ampdyreiof Gpan | and Beum 118 asebighingglosteddranap Getlkgnodpar i ng
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of the Conpoug%laglkgéofl%lxture (SSCR as methanol, ethanol, propanol, isopropanol, 1-butanol,
or 2-butanol) and dichloromethane or water, or a mixture thereof, at a temperature
35 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 another embodiment, there is provided a process for preparing Form II comprising:

a) preparing a suspension of the amorphous form of the compound of formula (I) in a
Ci4alkanol, in particular in 2-propanol;

b) stirring the suspension at room temperature; and

5 ¢) seceding the suspension with crystal seeds of Form II or Form 1.

In another embodiment, there is provided an alternative process for preparing Form I1
comprising:
a) dissolving compound of formula (I) in a C;_4alkanol, in particular in 2-propanol;
10 and
b) keeping the solution from step a) at room temperature during at least 1 day, such as
a time period ranging between 1 day and 4 days, or 1 day and 2 days, or at around
0°C during at least 4 hours, such as a time period ranging between 4 hours and 24
hours, or between 4 hours and 12 hours, or between 4 hours and 8 hours.
15
In other embodiments, there are provided processes for preparing Forms III, IV, V, and
VL

The present invention also relates to a crystalline form of the compound of formula (T)
20  for use as a medicament. This invention also relates to a crystalline form of the
compound of formula (I) for use as a HCV inhibitor, or for use in the treatment of
HCV-related conditions. The invention also relates to the use of a crystalline 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
25  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.
30
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
35  ispresent 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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Further provided are crystal seeds of Form I, Form II, or a mixture of the amorphous
form of the compound of formula (I) and Form II, which each are useful in the

preparation of Form II of the compound of formula (I).

In one embodiment, the invention provides the polymorphic forms designated Form I,
Form II, Form I1I, Form IV, Form V, and Form VI, of the compound of formula (I), as
specified above, substantially free from impurities. In a particular embodiment, these
forms contain no more than 10% of impurities, or no more than 5% of impurities, or no
more than 1% of impurities, or no more than 0.5% of impurities, or no more than 0.1%
of impurities. The impurities may be other compounds or may be any of the other solid
forms of the compound of formula (I), in particular other polymorphic forms or the
amorph form. Polymorphic purity may be tested by XPRD, with the area under the
peaks used to calculate polymorphic purity.

The present invention further provides a mixture of two or more crystalline forms of
the compound of formula (I), wherein the crystalline forms are selected from Form I,
Form II, Form III, Form IV, Form V, and Form VI. In one embodiment, there is
provided a mixture comprising Form II and Form I of the compound of formula (I). In
another embodiment, there is provided a mixture comprising Form III and Form II of

the compound of formula ().

This invention further provides a mixture of one or more crystalline forms of the
compound of formula (I) and the amorphous form of the compound of formula (1),
wherein the crystalline forms are selected from Form I, Form II, Form III, Form 1V,
Form V, and Form VI. In one embodiment, there is provided a mixture comprising
Form II and the amorphous form of the compound of formula (I). This mixture 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)

Form 1 FormIll | FormIV | FormV
XPRD 6.5° 4.6° 6.5° 5.6° 9.6°

Form VI
4.4°

Form II

16.5 17.

1



- - - - The X-ray powder diffraction pattern of Form| is as substantially

depicted in Figure 1. The X-ray powder diffraction pattern of FormlIl is as
subst ant iwbl2yost®pisat ed in Figure 4. The X-ray powder di Crawbéosnspastern of
Forml1ll is as substantially depicted ifgFigure 57. The X-ray powder

diffraction pattern of FormIV is as substantially depicted in Figure 10.
The X-ray powder diffraction pattern of FormV is as substantially depicted
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were as folll ows: 15gener akt7ol® viol 2&dfe: 45 kV - gendkEt ol anper age: 40 mA -
geonet ry: Brlagg- Brent ano sfeage:|spi nner | stage. 20The scanning paranmeters for
Fornms |, |I5—tH+—andt+VvV—wereas fottonws—the rangewas3—to S0—2-theta
with a continuous scan at a rate of 0.01675" / step, at 29.845 sec / step.

The spi nnerTH&X%&’ & Q8 ldi TRCMBS paktcBLSt FIREL & ﬁgké&{aﬁﬂaﬁ}y@&)i&%ﬁ%, Fi@ﬁ&‘é it he
radi ati on vel engt h was .5405% A 2 rareters for Forns V

) The _scanning p y
and VI wer el BEsXf8Y posyor di Cﬁl%lh@aét%%fs Forpgll 3%%28@%%5%@@%@%6 Fig¥eidus
scanI at a rpiexahy 90@5&214%&#11 §att%[:h ofForB0II1Li4 a%u @@osfansiwpdehpmed gpFﬂga@r
revolution fi s 1 sec,,. .radi.ati t .CuKa n radj ati on
hevel ongen TR MEhoia™RE vt o IRl i hot S SRt b Erf R & o |
L, L, 1 \Figve 1@ndhy/K-tagpewdsr ditftdcons patBin op Fogr &ns aslsuwbsrageaifedeplidited 15 mm

-Sol | er sl iih:ﬂglgélg.aﬁieo - a%@%&&%%éﬁ&%%ﬁp%&ﬁggﬁg as %uﬂs’[an’[iaﬁ)fam mask: 15

mnm anti scatter slit
depicted in Figure 14.

10 The XPRD data and pattern representations of all forms I-VI can be obtained using a
Philips X’PertPRO MPD diffractometer PW3050/60 with a generator PW3040. The
instrument was equipped with a Cu LFF X-ray tube PW3373/00. The compound to be
analysed was spread on a zero background sample holder. The instrument parameters

were as follows:

15 - generator voltage: 45 kV
- generator amperage: 40 mA
- geometry: Bragg-Brentano
- stage: spinner stage.

20  The scanning parameters for Forms I, II, III, 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.

25  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:

30 - program. divergence slit: 15 mm
- Soller slit: 0.04 rad



5The diffracted beam path paraneters for Fornms I, I, I, IV, V, and VI
were as follows: long anti scatter shield: -Soller slit:0.04 rad -N
filter: -woeb@atoyssX Cel erator 10 The accuracy of the XPRD/Epe@s/opRssti ons

provided for Forms I, II, IlI, IV, V, aggd_Vl is defined as 0.2 due to
experinmental differences, such as instrunmentations, sanple preparations,
and the |like. 15The characterising IR absorbance peak positions (in

vv- avenunber s beam hjaskf Forms |,13wm 11, and IV are shown in the follow ng
table 2. The cterizing IR absorbance peak positions of each form
are mar ked ﬁngﬁ%ﬁﬁﬁgﬁgﬁ'Table 2? | R absor bance peak positions of the

pol ynor phi ¢ f bears koffe:t he conpounhd of 20formula (1) Form!l Formll FormIllI

Form IV IR absorbance peaks in wavenunbers, in cml1l ( 1 cnl) 3405 1592 3120

1713 3066 1066 2870
5 The diffracted beam path parameters for Forms I, 11, III, IV, V, and VI were as follows:
- long anti scatter shield: +
- Soller slit: 0.04 rad
- Ni filter: +
- detector: X’Celerator
10

The accuracy of the XPRD peak positions provided for Forms I, II, III, IV, V, and VI is
defined as 0.2° due to experimental differences, such as instrumentations, sample

preparations, and the like.
15  The characterising IR absorbance peak positions (in wavenumbers cm™) of Forms I, II,
11, and IV are shown in the following table 2. The most characterizing IR absorbance

peak positions of each form are marked in bold.

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

20  formula (I)

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 - - -
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FormI | FormIl | FormIIl | Form IV
956 - - -
881 - - -
872 - - -
800 - - -

The IR pattern of Form I is as substantially depicted in Figure 2. The IR pattern of

Form II is as substantially depicted in Figure 5. The IR pattern of Form III is as

substantially depicted in Figure 8. The IR pattern of Form IV is as depicted in Figure
5 11

The IR data and pattern representations were obtained using infrared spectrometry

micro Attenuated Total Reflectance (microATR) with a Nexus FTIR

spectrophotometer. The micro ATR accessory was a Harrick Split Pea with Si crystal.
10 The detector used was a DTGS with KBr windows. The scan parameters for Forms I,

II, 111, and IV were as follows:

- number of scans: 32

- resolution: 1 cm™

- wavelength range: 4000 to 400 cm™
15 - baseline correction: yes

- beamsplitter: Ge on KBr.

The accuracy of the IR absorbance peaks provided for Forms I, 11, 111, and IV is defined
as 1 em” due to experimental differences, such as instrumentations, sample

20  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.

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

compound of formula (I)

Forml | FormIl | Form Il | 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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substantially depicted in Figure 9. The DSC curve of Form IV is as substantially
depicted in Figure 12.

The DSC data and curve representations were obtained using a TA-Instruments
5 Q1000 MTDSC equipped with a RCS cooling unit. The weight of the samples was

about 3 mg, which were transferred into a standard aluminum TA-Instrument sample
pan. The samples were scanned at a rate of 10°C / min from 25°C to a final temperature
of 300°C. The oven was constantly purged with nitrogen gas at a flow rate of
50 ml / min.

10
The tolerance of the DSC curves provided for Forms I and 11 is defined as 3°C due to

experimental differences, such as instrumentation, sample preparation, and the like.

Polymorph Form I was found to be the most stable form. It moreover is the least
15  hygroscopic form. This makes Form I particularly attractive for use as active ingredient

in pharmaceutical dosage forms.

Polymorph Form Il was found to be less stable but nevertheless sufficiently stable to be
used in pharmaceutical dosage forms. Its intrinsic dissolution was found to be greater

20  than that of Form I. Form II may therefore find use in pharmaceutical dosage forms that
are used in situations were a higher intrinsic dissolution is desired. A higher intrinsic
dissolution may positively influence the pharmacokinetic properties of the active
ingredient of formula (1), e.g. the active ingredient may be more quickly available in
the bloodstream or at the location in the body where it has to exert its antiviral activity.

25
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

30  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

35  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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a) dissolving the compound of formula (I) in a C;_4alkanol at a temperature comprised
between 65°C and the boiling point of the solution;

b) allowing the solution to cool to room temperature.

5  Asused herein, the term “C,4alkanol” refers to a C;4alkyl alcohol derived from an
alkane having from one to four carbon atoms such as methanol, ethanol, 1-propanol,
2-propanol, 1-butanol, 2-butanol, 2-methyl-1-propanol, t.butanol. A subgroup amongst
“Ci4alkanol” is “Cs4alkanol”, which are derived from an alkane having from three or
four carbon atoms such as 1-propanol, 2-propanol, 1-butanol, 2-butanol, 2-methyl-1-

10 propanol, t.butanol.

Preferred for use in the preparation of Form I are 1-propanol, 2-propanol, 1-butanol,
2-butanol, in particular 1-butanol or 2-propanol. In step a) of the above process for
preparing form I, the compound of formula (I) in a C,4alkanol preferably is heated to

15  the reflux temperature of the mixture. In one embodiment, the compound of formula (1)
is mixed with the Cj4alkanol to form a slurry, and this slurry is heated to reflux
temperature of the mixture, whereupon additional C;_4alkanol is titrurated to the
mixture until a solution is formed. Cooling to room temperature in the above process
preferably is slow, e.g. over a period of about 12 h to about 48 h, ¢.g. over a period of

20  about 12 h, or about 24 h, or about 48 h. In on¢ embodiment, the solution is allowed to
cool spontaneously, i.e. without control of the temperature. In another embodiment the
solution is allowed to cool with control of temperature. The starting compound of
formula (I) in the above process may be any form, such the amorphous or any
crystalline form, or mixtures thereof, e.g. a mixture of Form I and Form II.

25
The amount of 1-butanol or 2-propanol that is added in 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

30  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
35  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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spectronetry mcro Attenuated Tot al

FT1R spect rophotoneter The mcro AIR accessory was a Harrick Spl it

wth Sicry t ngogdlﬂl]e%t,qﬁé 81]%%?5{5 IHG%EI%P%?% tfle EJL %Taﬁql %ﬂbo %r nﬁ JHFI scan

par aneters

OI’ or ns wer e as

Refl ectance (m croATR) with a Nexus

Pea

scans: 32

resol ut i on: donrises adsied Bhytahokiangenaaoetionbaeger b and &2 melepnefméably n
correcti on: yg&scBaaRRlY 85 L‘?ﬁo%r K851/ B e Iﬁ‘ﬁﬁ‘d%ﬁé}%%ﬁnﬁ&ﬁ thRpRRSQr bance

peaks provided. for Fornms 1, 11,111, and IV is defined as 1T cml due
exper i ment aheifioned inthe dadter smbpdigenf f%tpf*?mﬁﬂ% Epig h durthen goynirises i pPat i ons,

?nd tC ?e :c' Ilgq) plyfhesleaoabi£of tht BelulSC Iﬁraﬂ&hﬁ&fnﬁrﬂdauﬁ@ﬁkth@ sdckbsanenthed anges
In 0} 0]

tabi o 3 pat BBt artadim %fsg%ftﬁgﬁgmgf”%ﬂ&@t@pﬁﬁesf ABePE ST or

of the conplntngd 66U nuhighérl)n another embodiment, the process mentioned in the latter
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embodiment 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.

to

The present invention further provides a slurrying process for preparing the crystalline

Form I comprising:

- slurrying Form II in an alcoholic solvent, in particular a C;_salkanol, which may be

selected from 2-propanol, ethanol, 1-butanol, methanol, a mixture of alcohol, in

particular a C; 4alkanol, (such as methanol, ethanol, propanol, isopropanol,

I-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 2-propanol, 1-butanol, methanol, ethanol), methyl isopropylketone
(MIK), THF, acetonitrile, acetone, 1-methoxypropan-2-ol (1-M-2-P), methyl
cthylketone (MEK), dichloromethane, a mixture of alcohol (such as a C;4alkano
such as methanol, ethanol, propanol, isopropanol, 1-butanol, or 2-butanol) and

dichloromethane or water, or a mixture thereof, at a temperature in the range of

|

from about 30°C to the reflux temperature of the 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 I

an alcoholic solvent, or the slurry of a mixture of Form I and Form II in a solvent as

ITin

indicated above. The stirring may be performed during at least 4 hours, e.g. during at

least 8 hours.



Forml|l Formll Formlll Form 1V DSC endotherm c peaks (in C 259.5 194.4
211.6 221.2 The DSC curve of Form 1 is as substantially depicted in Figure
3. The DS€ocuesw®29hi Form 11 is as substantially depict escirmepeiogosre®. The
DSC curve of FormlIl is as WO 20081094854PCT/ EP20081051268 - 13-
substantially depicted in Figure 9. The DSC curve of FormIV is as
substantially depicted in Figure 12. The DSC data and curve representations
were obtained using a TA-Instrunments 5 QL0O00 MIDSC equi pped with a RCS

cool i ng uni he -wei t i€ re
transferredf%%%gggﬁgpgﬂé%g%ﬁ%Eﬁﬁ%ﬁggkgigrﬁg?ﬁﬁﬁ%ﬁfgggﬁﬁfﬁn%%ﬂ?mghe sanpl es
wer e scannepiceipitaiey eltteingd afl@GlurrymgFdrmokhi Bicalcohalicfsofeint, oe afterrshuroyies of

300C. The oygR, R F6RRSLANE Y AUR 980IVehI A iRdit4008RHvgas at a flow rate of 50
m / mn 10 The tol erance of the DSC curves provided for Fornms | and Il is

definedas 3C due to experinmental differences, such as instrunmentation,

Samgl e ]Pr epﬂ{elaélﬁ@ﬂng @Meisb@fdriﬁk@larﬂ?@ FyfR 1 play fofiker lcompsisd, @ﬁ:ﬂl}dt_hb @ilt@ﬁng hl(i TTDS'li
stable form |t reover. is the | eas roscopi.c f.orm i s, makes Form
o 1 cul ar | om0t PRRERFaDE sFovse Bt e BN R aRR kR o H i I B E ol

dos ag;ahf Ior ntBorFAb liry amalpdhdtersoivicht, wasftérolimd/inoa bexthess Formallaad batm 1T in a f

nevert hel es a - - - age forns.
Its intrin§%@&ﬂ¥%gghﬁg%gﬁP§%§Q%bﬁ%gmggwﬁgﬁgFé@ﬁgggggﬁﬁﬁgﬁmﬁﬁggﬂg€ Form 1.
For m | I10maysolyeat emploged durihaibe siurrypigastepaceut i cal dosage forns that are used
in situations were a higher intrinsic dissolution is desired. A higher
intrinsic djssolution may positively influyence the pharmacokinetic
properties 9fthe HgpHation e ayqfdls somd Torme afﬁmpéesem) nventign, Y hish @qceeds

i ngredi ent fi@y aatecareslationbLikk Yompauddadfl fornnila (Iethd ksl ok edthodtartihg t he

Focation 10 tAS, BAMY, RISl bn IRROHS (EXPIftnd ESd SiBkhAah coffdi oYt

15  resulting solid form is performed via the control of the process parameters.

The invention also provides a process for preparing Form II comprising:
a) preparing a suspension of the amorphous form of the compound of formula (I) in a
Ci4alkanol, in particular in 2-propanol and;
20  b) stirring the suspension at room temperature; and

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

In case the seeding process of step ¢) above is performed with crystal seeds of Form I,
Form II will be obtained with a minimal content of Form 1.

25
In one embodiment, the process for preparing Form II further comprises, after step c),

stirring the seeded suspension at room temperature.

The process for preparing Form II may further comprise, after step c), stirring the
30  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
35  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:



25 Fromthe DSC data it could be concluded that polynorphs Form| and Form
Il forma nonotropic system For a nonotropic system a plot of the free
ener gy ofwbheoswaprdsaus pol ynor phs agai nst tenperat ure dopowiEpPessssi2eef or e
all polynorphs nmelt - in other words, angy_transition fromone pol ynorph to
another will be irreversible. For an 30 enantiotropic system a plot of the
free energy against tenperature shows a crossing point before the various
mel ting poia)t djssanohgicompayndef foanslialfl)an b galkwesl} inrpasteukir il -pbgtanelen t he
two pol ynor ph ol heating and cooling. Preparation of the crystalline forms
35The conpound of fornmula (1) can be prepared as outlined in the exanples.
Form | of tle keanppindofion domustep I dt recin tdsepomtersatusits by lcast grdiyeiss

compr i sing:  YGRQABIATRIRABEH FE2ANRAABARE &) WhbsRldag dritpueamaund of

formul a (I) at a temperature npri sed between 65C and the

boi | i ng poi nt oppbaukd daptiehoyh2 days: g1 Maipy Qﬁedtg‘@lg@ﬁie@ﬁ‘kla)%ém to room

tenperature. pAsicukedtifirrRiibd mﬂlera@gemfa&]ﬁaﬂ hounolo abbef EYfour9 a G Aal kyl
al cohol derived from an al kane having fromone to four carbon atons such as

nmet hanol , et hanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol,
2 nmet hyl - 1- Imromlp&nm)bdirmenhuhaaiodmati&zeqmd&@smhmvaﬁmr[gspaﬁh@iFAathhcmhﬁrises,

" C3Aal kanol 1or"é@ ht%g af? f%sgl%{ﬂg c%?npfogﬂéf"bﬁfbn%hraa(ﬁ‘ﬁn 1&8?1&}1%4?’%%1?&8& Qr four

car bon at Oanr propano ano
2- et hyll0- adﬂm@rtbpé?m@llkaml bmpalrﬁ@ular chbm@ﬂlﬂ@dpmmn% geplicperibd imstepa aed on of

Form1 are ﬂef&"e%%ﬂﬁ' ehn%n&’tﬁ zill &éaﬁ{p@aa& ,th@dl@hlb%h%than'enEm{ﬂahGﬁ' bar

1- but anol %ﬁ ) ]S? of the above p EO for preparing form
|, the conpt&a ifhigromg ﬁ%ﬂ @aﬁ( ﬁp?rﬁoraleébxaﬂm%ﬁ%ﬁwnpwé% 5 HISANCS 8RRV t 0 15

t he refl ux dwelepedcatar e of the mixture. In one enbodi nent, the conpound of
formula (1) is mxed wth the C Aalkanol to forma slurry, and this slurry

is heated to reflux tenperature of the m xture, whereupon additi onal
G Aal kalbol Iinginpiher embedinhento therréternagiy el pecenstabbvafos prapeiiog Foisn flaomgdisesCool i ng

to room te’ﬁge%gﬁg‘ﬂiee%dl&ﬁnﬁﬁorﬁ%ﬁg) E{ 1%8&15t'ém§&%£§é Ay, ﬁm% fpg?g’ga , }?ns% er aor

period of ver per u
about 24 h,besveenybhgnt Agarsl aboyt %lrbm@r freiringtafEne periad; @ﬁlﬂrzsecébfrt&ym to

cool spont angaHsland abBut Ydht mﬁyalt&ﬁawe@m&fss idee tf&rmslsaain fP%rm'IDnﬁ90t her
enbodi ment the solution.is

]Z‘ é with contro F ture. The
starting coffyauNakePRphmSP tl?’il\)@‘%FIhSt% UBORMB IPRREHUE glﬁ‘é eg?fyl orm such
t he am@0pholah, 08h, 204, 22hy 3418 126h ) ERH 30N 32b) 34h, &t 86les t hereof, e.g. a m xture
of FormIl and FormIll. 25 The amount of 1-butanol or 2-propano| that is
added in step a) may be in the range between about 15 and about 25 Linol,
or between laboathengmberimahiothe al@matine procprsebeyafolr prapariag Horamili coppeises1 7. 85

LI mol , or ﬁ?éeﬁ] %'tﬁ'@éol tidh P18 s PQ?QH’EE{Md Odch@lg Phggegbove for

prepari ng For further conpr In ste coo?Png t%e 30solution to

65C or hi ghstveanabanbihand depbifmishpartipyla StEMepeHdsosp T Bd e Ve sh
preparizsg Rojoit 5h dnd st 3EQMVTE Sefartidarshiidg R)timPpdriddalohipris¥@panaéd ng t he

sol vent esp en.there is no recipit at 65C or

hi gher . %H?%héde%ligf%ﬁe ay\%@atb‘feégg?‘ﬁss RYE Ii%fﬁp%ms'i‘t &@2[1 Brocess for
preparing tdenBbe kygtiad theseluFon fitvin geprpratarauwd 08¢ ddriss of leastghc@npbigid of
formula (I ) ?Oﬁ At ll3{l’rl4¥1 gghogglﬁa{ whil e heating at the reflux

t enper at ure of "t’he So

30  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

35  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



b) all ow ng spontaneous cooling to roomtenperature. WO

20081092954PCT/ EP2008/ 051268 - 15- In one enbodi nent, the process nentioned
in the pavegoauh2ahove for preparing Form | conprises aedrmpdshsizaniol in a
concentration between 17 and 19 L/ nol, pgeferably in a concentration of
17.85 Unol, or 18.5 Unol. In another enbodi nent, the process 5 nentioned
inthe |atter enbodi nent for preparing Form | further conprises in step b),
appl yi ng sl duingaoldangl ddy, irhgarsallata tmne pénnodarmahdﬂeamgenﬁmﬁummy td d@up4 ocess
menti oned i r rl Lk rrses
in step b), (ﬁlélooq?l}l%}1 rﬁ{l Sd;?a"é ut@&%yto%eaze&% (ﬁ Iooluﬁagnétd hero en%%w

t he processhqmsmm mfedulalm time peried élrthemarOﬁ@bﬂutﬁdxoumte@b@utrié heorsm | further
conprises, in step b), partially evaporating 10the solvent especially in

t he case when there is no precipitation at 65C or higher. The present

i nvention f L iREFNtion dlsoduavidesst Riopsps ey sersewed oy lisogpaisingy t he

crystal li naa)F@rerphhng:@@mtawdrtg nesﬂlylgartwafw sGRItiBh bfthertoaipoaﬂrcc@mf@hhﬁlaqgl ivent,
in partlcul ar a ect

ot hanol 1 bup St rgioretd i Rally So o TG o1 g5t PR

G Aal kanol ( $bahwatr;net hanol , et hanol, propanol, isopropanol, 1-butanol,

or 2-butan ) i L f t he
reflux tenp ?%&gq%n{'(ﬁgea(@?{eﬁ%pﬁe%{yso vgtn S&gtrl&lssr%ar&{l 'ﬂ{eﬁ Sgte %l%%fs m(gtbf Form
| and F]&er)I njining teetweesaturated et pesdlyfsetwated &lwionsdinsn st@@ )M particul ar

2- propanol , 1shsbaRQlme fELhanol , ethanol), methyl isopropyllcetone (MK),
THF, acet oni trile, acetone, 1-nethoxypropan-2-ol (1-M2-P), nethyl

et hyl ket one (MEK), dichl oronethane, a m xture of alcohol (such as a

Ci _aal | canoin @k embadinieit hﬁ@pﬂoceﬁtfb@p'iﬁlbarin@rm@@rlﬂl coniBREY, apaewb), hdathigt anol ,

or 2-b tano and .di or oIme ter r Xt ur eof
enperat ur 470 st nEPR HANFEE o b o 8o g T ik TIE PRiipeBl B e of
t he mi xitSur egt about&ItS @ to éﬁ%mgpmftmblwmeabmgéc’(bto 60°6nThdproce8F® t 0 about
100C, OC

or at tﬂ'![lrrﬁa %13&5@1%%% fﬁ{erll%l_%ﬁ{g %%'&utl%gg:of Qe clgsses or

at aterrpera re of at l'urrying pro

preparing FOPHE thﬁrﬁhﬂh@rpméﬁs eopsParyw, Fosm N futhen ey Bm%l@r GOMyEE srzamﬁ Il at
room t enper@t YslBtibiatdBoml t6apShiute SR WaMhg ndx&d thd r%/éa{dﬁ@éampnegﬂ the slurry
of a m xture, of gorm | and F Sn in a oI vent. a ?Ilhcat efd bove The

sl urrying prBEdsd sdutigns IBrS@Ba‘E Thrf nfareﬁr frPﬁ‘iPa’Flrﬁ HERCTLOMPFISG g
during 20 peerlloadng)évafpbmmbﬁbﬁtlte sdlutiot et ioavadpotht nﬂﬂmg@mstsp cpland prferaliput 2

hours to ab é hq(_)_[%gmt o e(%g't%ree”b()d' ment during a period of at |east 2
hours, the & urry ?n an"al coholic solvent, or the slurry of a
m xture of Formland FormIl in a solvent as indi cated above. The stirring

may be perf t I t 8 hours. WO
2008109205481 gﬁg%’%éﬁ %?&25645%131&0@&9 fﬁ}’rr@@ Elgggs%’esd e prepar.ing

Form | may PuPtaparingssphiaisd arinepidy saieyatedsoly 1@%r0 piheseayound of fregulabdn

slurryiasg For mrhéthbi\y %r@fja@@hol ic solvent, or after slurryi ng a m xture of
Form | and Forilmll The slurr

t di t )
o bbssan 1oy i b sudBiner RoaCsanfitel D Bl R B NE Rt B E ¢4 [ Peri ng
step of the parraghaghzampaﬁpl washing the filtered precipitates obtained

after slurr il Aallgurht@d n@a!rﬁloﬁﬁl!r.!lltgd §c?{1t\fcﬁpﬁorgl%ge£atg§$ﬁb@gtl& fny 18,2

m xt ure of orm gand orm in“a solvent as 1n ove erein the
washi ng step i78%pwiitonredeiyalyme hercerpge, or in a 4/10 volume ratio.

30
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

35  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:



10sol vent enpl oyed during the slurrying step. In the preparation of any of
the solid Forns of the present invention, which proceeds froma clear

sol uti on wb 2wésmeewmapound of forrmula (1), the solid formpofi/Erb@sssass i ng
material has no influence on the solid fijgrmof the end product and control
of the 15resulting solid formis perfornmed via the control of the process
paraneters. The invention also provides a process for preparing Forml |
conpri Si ng:a)aprqpaepas 'szrtgra&dsmmpmh;si;awra&ﬁ sblmﬁ'omnﬁrmrwmoﬁmdMfof*mtlllael)dmnpound
of formula (Ibﬂutan%ng Aﬁ al%gﬂl?elted {)1n ne%?l 'Elt%&t&f so'lu 10%& 19&2)@1?}4 u?ﬁ%f f(%gl
stirring the Suspensi ) e suspen5|on
with crystal éléemvatwr, Form II or Forml I n case the seedi ng process of

step c) aboyentgifahs RSB b ﬁééﬂél ﬁ'tur%@ g@luf?(f)nsl'_t?(frﬁ‘s aERf A01Edst ﬁﬂ?] id, be

obt ai ned vmthamnlrral content of Form LN one enbodi nent,

process X orOpPEpRLitheorMIted LR SRt ﬁ‘%‘é"éonsaﬁfotnéﬁte%?bﬁl &), stirring

t he seeded suspansioim@tatiboom t enper at ure. The process for preparing
Form Il may further conprise, after step c), stirring the 30seeded
suspensi on during 15 mnutes to 72 hours. The stirring nmay be perforned
during 5 t ol'le0prhaass $or prepa;iagtfbnul\émayluompgselm stop B8 hbaimpsthe Fhesguetedss f or

preparing oYty (T NohRBl, SRR AP Baimgctrgsfep?fb%%% -phpai ned

after step C process tor preparin conpri se,

after 3%k heahom o6, ﬁg)r%pr@ﬁir@iﬁly@h@oyhﬁ% tapthoutfdie; T Imceﬁg forprepdringer ed

preci pi t at epQbf Wi ah&do Qﬁ%nﬂg R e @@lﬁlﬁw step Bﬁ\l’aefore mixing them.
20081092954PCT/ EP200Q8/ 05126 gl ssol vi ng mpound of formula (1) in

a G Aal kanol n¢ RTRCGSA FATREERaEnE H“Q p’F‘é}S o C%H“?f’)“%%‘ihﬁéowﬁén &61°8t on from

step a) at tﬁﬁ@éﬂat&ﬂ@&&&hhi@ 1dl$’fdpl’bg "Biic ﬂr@@@sﬁ folr pd@p)anng IFoﬁﬁl’\I maylfiathed time
perlodlnthe ran %ﬁ of ab & d%h bout 1¥1ﬁ igthe rfane50f
about 1 day*Y®'8b ?W’élgc?é{i}%oraborno argt %P%fi?r&?}? dngtepl S0¢ PR in
parti culSar ater stmpinget dtgdomernperatuemge of about 4 hours to about 12 hours.

I n one enbodinent, the alternative process above for preparing Forml|
conprises, prior to step a), dissolvi n% conpound of forrmula (I) in

di chl or onet Velttl?@rpé%ﬁlti@ras Wl BRIQFRy erruciEring Heamov 1 Coﬁwfléﬁltgtl cul ar addi ng

the 2-prop olprefpﬁn @m RErdhd dbnsioRAd ) forAfth an)l?eﬁerSt ep b) el i mnating
partlallyotﬂﬁ }/l rOgdlclor msthane limn g
i chl or oret HafiEh Hiy MbEUBEA SFRaU By By HBOTETBHUE] B BrHHet s a
rotava@ under vacuum 15In another enbodi ment, the alternative process
above for PR hﬁ!)%dgﬁ)ern@thé pl%gggg "t pergparing Form VI comprises, in step a), preparing

a solution, preferably a slurry, of the compound of formula (I) in water, wherein the

amount ratio of Form I and Form 11 is about 1/99, 5/95, 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

25 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
30 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.
35
The invention provides as well a process wherein the obtained crystalline form is

isolated by filtration or centrifugation, optionally combined with washing and drying.



keeping the solution fromstep a) at roomtenperature during a tinme period
conpri sed between about 5h and about 48h, in particular during a tine
peri od conpriesag2get ween about 14h and about 36h. The alptermradososi2ps ocess
above for preparing Form Il nmay conprisegkeeping the solution fromstep a)
at roomtenperature during at |east 14h, 2016h, 18h, 20h, 22h, 24h, 26h,
28h, 30h, 32h, 34h, or 36h. In another enbodinent, the alternative process
above for prlepaiting nfacsrial Ldeddonbre ips@ssdee opihngrdshet isadntivh emyfeamyst ep a) at
around 0C d r t 48h, in
particul ar ﬁﬁagﬂngo}%ﬂﬁgﬁgé#go %gﬁ%(%ﬁg%ggggfﬁben alwﬁgngﬂggﬁgggbout 36h
more in parthewsaf. &Vltlmgwstﬁglzathn procgrees, 0 arptaling dmsdtthvesiartiap satersh dagsd

about 16h. M%s@myearf@atmmnw@ﬁﬁts %ﬁ%\f&a{@ﬁ R ﬁ@ﬁr Dk QR cFRRVAL May conprise
keepi ng the solutifon fromstep a) around .0C dur |ng at least 5h, 6h, 7h,

gh, 9h, S10rdepgading e fhe sfagtng @@F?na&éﬁhe og of gl ipthepravelld apraeiatgdhtyr ocess

above ; or peoRpaditmgndrdpuntidn drae ﬁhﬁfﬁg GeARIdl Solkempi digirdte fcﬁﬁi withon from
st ep a at a ten

erature conpri.se 0C,and 10C, cular at a
erporat ar AT OB PhSeRoTR RN R o IR0 bl aR3iheton
-9C, -8C, -uiBssifich f&@) is<c4€ntialdq obt2iGing-ahGtheO€rmlC, 2C, 3C, 4C, 5C, 6C,
7C, 8C, 9C, or 10C, during at least 4h, in particular a tine period in the

range of 35about 4 hours to about 12 hours. WO
2008109295 4pOTE EPodBr@s theslvengs craplpyerhinghe pragnatian abiic chstafiactfpans ef a

time periodptBrdsbift 1ﬁ@'ﬂ9@n Qlfe Iﬁﬁﬁﬁéceﬁttlgﬁﬂl a%éb ér ﬁlaﬁﬁ%%uﬁ@&l’lly‘ nther ange of
about 1 day to abo or. at around | east 4 hou

ﬁln L
particul ar %Pnr'ficﬁﬁptéé? ?‘b‘deli“ﬁ thgormgh H%Preé Phormdesusicnly BemsieenebRour o
S5The i nventdotvenal will Hanow Begnvpd paes® ustig the pElgmoRth bty ApHdrmacmipli si ng:
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formula (1) [RY4d%onitrile, and a saturated or nearly saturated sol ution
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step b), healou®s% g vons atdté g feBGably fRBREDIIt 30%Ub ab&d 699 B {@Dmeat about
40C to about 70C, preferably 15at about 45C to 65C, nore preferably at

about 50C to 60C. The process for preparing Formlll may further conprise
filteri2eg tThe processslfot ihempsoduktisd efithbkrysed Gortsmif dicngedchemventtiva tppioalgss f or

preari N9 FRLTHL b bl N8k ke L DL BORRN B PEhCE B RS gt on at
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compr i se 208khai(IwRKARY B kIR inthRrHRlilkl eRsAlikeTofiRvi ng the mixing in

step c), pr ef rably after stirring 1t at omtenperature. The
invention provides as well a process for preparing Form IV conprising:
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cooling it following a defined cooling / temperature curve, adding crystal seeds,
30  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.

35 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.



30 The process for preparing FormIV may further conprise stirring the
solution at roomtenperature after having mxed it with water in step c).
The stirrwogoefootdse sol ution at roomtenperature nay bepperdpresosmsizésiri ng
about 4 to about 24 hours, or during abeyt 6 to about 18 hours, or during
about 8 to about 16 hours. The process for preparing 35Form IV may further
conprise filtering the solution after having mxed it with water in step
c), and preferably after stirring it at roomtenperature The invention

provi des a or r
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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

30  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

35 - 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



35 WD 20081092954PCT/ EP2008/ 051268 -20- The starting material used for the
processes of the present invention may be any crystalline or anorphous form
of the cownpauesthodssf ormula (1), including a hydrate thereofEPt¥ushs1268
crystallization processes, the crystallhne formof the starting nmateri al
does not usually affect the final result. Wth trituration, the final
product may vary 5depending on the starting material. The one of skill in
the art woutbhd salpmrecdi@bsiotnher dony emiyeetncomarp ub admplotedf dikdodvesthar t i ng

mat eri al t 0.4 %h@ ﬁﬁ) %br le formwith trituration. The present invention
is not limite P ‘'ng formused for trituration unless if such
formis essentlal for obtaining another form 10 In one enbodi nent, the
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precipitation, and without affecting the formof the pol ynorph obtai ned.
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seeds, 30br|nglngh>Ey sai I spersion, "or s desired

t enper at ur e2PPEed-ddinggragny U&%ﬂ@@ﬂﬂﬁ? eehgaqies knpwpisy thage Bewar at i ng
any undesi r&gh BRh&iting| ap@ m%wwﬁluﬁll @ﬁeulﬂ[ﬁg 001t 118, afd@ﬁﬂgeﬂdé@{cxﬁﬂtal s to obtain
the polynorphs in .a sol J, if .suc tﬁﬁi i s desi E eferred
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by cooling ol S la (1) may
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by dissolving, dispersing, or slurrymg the cornpound of formula (I) in a solvent
30  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.
35
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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for exanple, by adding a sufficient volune of a non-solvent to the solution
t o reach wbeossalysat i on point. O her suitable techni quepcramr2esiosias i ng t he
solution include, by way of exanple, thesintroduction of additional
conpound of forrmula (I) to the solution and/or evaporation of a portion of
the solvent fromthe solution. As referred to herein, a saturated solution
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si nt ered glass filter or other nmenbrane material, by centrifugation, or

usi ng Buchner style filter, Rosenmund filter or pI ates, or frane press.
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15Crystal s obt ai ned ried, and such drylng process nay
optionally ¥€used in the different crystallization passages, if nore than
one crygtallization passage is

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.

30
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

35  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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t he sol uti off feyndeéa ,, an@uxture of two or more crystalhne orms 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



Seedi ng can al so be effected several tinmes at various tenperatures. The
anount of the seed material depends on the scale of the experinent and can
readi | y bwodedsavmisaed by WO 20081092954PCT/ EP2008/ 0512 @8 T1AD4608851268 SON
skilled in the art. Typically, the anount._of seeding material is about 0.1
to 1 weight% of the anbunt of crystalline material expected fromthe
reaction. The time for crystallization in each crystallization step
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of fornula (I)anthdceordinglypths ﬁ@a%n%msafutqsné%lbﬁ%@mamenf B}Yﬁlil,ﬂ HSBS | i n

t he manuf act ur gy@fitich; medi canment 30f or the treatnent of HCV-rel ated
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met hod of treafi rag[ suffering from 35 HCV-rel ated conditions
conpri sing admni fel’l ng a crystalline formof the conpound of forrmula (1),
a mxture ofivit wbcong ther symptyrgs wictiated tydherpatbélopiseosditipound of formula (1),
or a mxture of one or nore crystalline fornms of the conmpound of fornula
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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,

30  selected from Form I, 11, II1, 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

35 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



HCV-rel ated conditions include those pathol ogi c conditions brought on by
HCV and 5ot her pat hogenic flaviviruses such as Yell ow fever, Dengue fever
(types 1-w,206%092959ui s encephalitis, Japanese encephal i rcs/Epbbosnspeyal | ey
encephalitis, West N le virus and Kunjingvirus. The di seases associ ated

wi th HCV include progressive liver fibrosis, inflammtion and necrosis

| eading to cirrhosis, end-stage |liver disease, and hepatocel |l ul ar carci noma
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(1) and theorafFﬂiPﬁﬂ‘Bﬁétng 50%0&8%10@88 g& %@e@mg)or%ma%ou fog™
phar maceut i eabbiyt 400aept abl e excipient. In one enbodi nent, the
pharmaceutical conposition conprises a crystalline form alone or in any of

t he above m xtures, 30selected fromForml, I, III, 1V, V, and VI.
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forns for opay C%Pﬁlsﬁl%lﬂywmélﬁ slsmﬁal@@enw@mb@ Oﬁg’#arﬂ)l %Etae@lx%lf@@(ﬁ- egat es,
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Examples of suitable excipients are gum arabic, magnesia, magnesium carbonate,
potassium phosphate, lactose, glucose, or starch, in particular, corn starch. Suitable oily
excipients or solvents are vegetable or animal oils, such as sunflower oil or cod liver
25  oil. Suitable solvents for aqueous or alcoholic solutions are water, ethanol, sugar
solutions, or mixtures thereof. Polyethylene glycols and polypropylene glycols are also

useful as further auxiliaries for other administration forms.

For subcutaneous or intravenous administration, the polymorphs of the compound of
30  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.
35
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



hydr ophi li ¢ or hydrophobic vehicle. For topical admnistration the

i nvention provides suitable transdermal delivery systenms known in the art,
and for naeabosdebisyery there are provided suitabl e aeropol/mbediswsrys syst ens
known in the art. Al though the nost suibable adm nistration in any given
case will depend on the nature and severity of the condition 5being
treated, the nost preferred route of the present invention is oral. The
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30 fter T 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



qui nol i n-4-yl oxy] - 13- et hy1- 2, 14-di oxo- 3, 13-di azatricycl o[ 13. 3. 0. 04' 6] oct ad
ec- 7-ene-4-carboxylic acid (16) Synt hesi s of

4- hydr oxywd-20eb/gosapr opyl t hi azol e- 2-y1) - 7- net hoxy- 8- net hylcuppaisionee€ 6)
25Step 1: synthesis of N-(tert-butyl oxyearbonyl)-3-nethoxy-2-nethylaniline
(2) 12 Triethylam ne (42.4 niL, 302 mmol) was added to a suspension of

3- net hoxy-2- net hyl benzoic acid (45.6 g, 274 mmol) in dry toluene (800 ni).
A cl ear solwasiheahwi\mSNajm aisme #CLThé N NdPpleand@bing, dricd (BRZSOxpdnd avapdrelcdene
(100 ni) r 1| oom tenperature, the reaction

m xture wamgt%%cces |vﬁi]g%¥ﬁ Qoéﬁd}cg'tm/%og (M)O 5 h, at 70C for 0.5 h then at
I00C for 1 h. To this soI ution, t-BuCOH (30.5 g, 411 nmol ) in toluene (40
m) was addgdy tsyqigggsq,@g Iﬁ&gog}ﬁ;;%etthﬂgngh@(@)re was refluxed for 7h. The
sol uti on was cool'ed to roo errperature then successively WO
20081092954PCT/ EP2008/0 12 NgHCI 0.5 N NaCH
and brine, dried (Na23U ' fNrehe tar get
product: nez = 237 (M 11. 52% THFA (40.7 nlL, 548 was added to a
solution of N-(tert-butyloxycarbonyl)- 3-nethoxy-2-nmethylaniline, in

di chl orgnmet hane (500 nlL). Af2er 2 h at roomtenperatare, TFA (40.7 nlL, 548
nmol ) was added and the resulting mxture was stirred at roomtenperature
over ni ght . Tihd40.Vollatid esnale mes eddedde atselitioThé Nr(ési-tutglox@ombortyl)-t ur at ed

with tolue ol S ) ff and
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15  Step 3: synthesis of (2-amino-4-methoxy-3-methylphenyl)(methyl)ketone (4)

0
3

A solution of BCl; (1.0 M, 200 mL, 200 mmol) in CH,Cl, was slowly added under
nitrogen to a solution of 3-methoxy-2-methylaniline (26.0 g, 190 mmol) in xylene (400
mL). The temperature was monitored during the addition and was kept below 10°C.
20  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
25  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,

30  and brine, dried (Na;SO4) and evaporated. The residue was triturated in diisopropyl



246 mol ) was added at 5C. After 0.5 h at 5C, the solution was transferred
into a dropping funnel and slowy added at 5C to a suspension of Al C13
(26.7 g, ROQoewmbys4i N CH2C12 (150 nlL) After 45 min at S5@CTHPROMS®ERES ON
m xture was heated at 70C under a nitrogen stream After evaporation of
CH2C12, the tenperature of the reaction 25m xture reached 65C. After 12 h
at 65C, the reaction m xture was cooled at 0C, poured onto ice (300 g), and
sl oW y heat@hertad 0¥@&flltexe df of f antchwashiet! erith2diday®paletheongite hhé a0 Pe),of6hdN NaOH
(50 nit) . S ol ution was 2-3. The xyl ene
| ayer masm§%§§%§§%#a$ﬁ dﬂu%%%ﬁ% nmgrq§g e%ﬁracted wi th CH2C12. The xyl ene
and CH2C12 | ayers were conblned succeSS|ver washed with water, I N NaCH,
30and bri neg [ g ed in
i Sopr opy 4 SAREES catpRaRmnAed KOS RIS Lt ed 0
and wasRed WEtKlagetPRISHPEDA et her to give 13.6 g (40 % of the title product
as a yellowsh solid: nilz = 180 (MtH) +. Step 4. synthgsis of
-[[(4-1sopropylthiazol e-2-yl) (oxo)nethyl]am no]-4"- m§??13'- 5
met hyl acet ophenone (5) 45 A solution of_the conpound ’s .6 g, 104 mmol)

in dioxanc (50 nL) was_added, undg rgfegen to aos @Asion of
4- isopropylthiazole-2-ﬂﬂj-onyl+ch?625 e +n-dieoxan 50 nL) After 2 h at
roomtenperature, the réacili on nkture was concentratgd to dryness. 10
Then, the residue was pagtPtloned bet ween an aqueo%§a§olut|on of NaHCOL and
AcCEt, organic |ayer was washed with brine, dried ((Na2SO4), and evapor at ed.

The residue was triturated in diisopropyl ether, filtered off and washed
with dii SOPA@@Mhoﬁbhﬁhre compgine4 BIB.Eg g1 04HmY)) 0 Hiokhiee {sotrhE) WiLsHded uhder

15synt hesi s 4- ro i.S lth
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a powder (f*%% (Q%Agffﬁp @ﬂﬂ@ﬁ@ ? and 2 were nixed and poured into water
(250 m.). The pH of the resulting solution 25was adjusted to 6-7 (control
wth a W H itate was . filtered off, washed with
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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
20  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
25  was adjusted to 6-7 (control with pH paper) with HCI IN. The precipitate was filtered

off, washed with water and dried. Then, the solid was triturated in diisopropyl ether,



-30- filtered off and dried to give 26 g (88% of the conpound 6 as a
browni sh solid: nez = 315 (MtH)-. Synthesis of (hex-5-enyl) (nethyl)am ne
(8) O F, GMBr200s/098554 N 0 NH 57 (a) Sodi um hyecird®2¢0s08268q) was
slowy added at OC to a solution of N-mgphyltrifluoro-acetamde (25 g) in
DMF (140 nlL). The m xture was stirred for |h at room tenperature under
nitrogen. Then, a solution of bronohexene (32,1 g) in DV (25 nL) was added
dr opwi se anfiltdrixbofifiand dried wagvdh 2@ b ¢8R % pofGEcomapolid oy Iscowhivh sdhd:reaet i on

m xture was %o(w;ﬁq}mn water (200 nlL) and extracted with ether (4 x 50 nli),
dried (M5 41) ered and evaporated to give 35 g of the target product 7
as a yellow sh oil which was used without further purification in the next
step. (b) Mlpésgtdfgﬁbxog KKl Dakifld (hn water (130 nmL) was added dropw se
to a solution Ibof 7 (35 g) I n methanol (200 nL). The m xture was stirred
at room tenper@ture for 12 hours. Then, the reactffen mixture was poured on
wat er (100 gt) @nd esttracted wi tﬁ—efhe%ﬁmﬁ,\j b, eree (MySA) 5\
fil tere% and thé& ether was distilled under at mospheric pressure. §he |
resulting oil was purified by distillation under vacuum (13 m‘an pressure,

50C) to gi Vi@ odiug lwmd%l 0% eq)méaStsllqw addeskri ¢ Cdo a§01atle%9wrm@§% 200i | :
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cyctof 1 3 B afhi o gl R A0 ) and guageed il ety d s S mi,

dried (MgSO0,), filtered and evaporated to glve 35 g of the target product 7 as a

yellowish oil which was used without further purification in the next step.

(b) A solution of KOH (187.7 g) in water (130 mL) was added dropwise to a solution
15 of7 (35 g) in methanol (200 mL). The mixture was stirred at room temperature for

12 hours. Then, the reaction mixture was poured on water (100 mL) and extracted with

ether (4 x 50 mL), dried (MgSO,), filtered and the ether was distilled under

atmospheric pressure. The resulting oil was purified by distillation under vacuum

(13 mm Hg pressure, 50°C) to give 7,4 g (34 %) of the title product 8 as a colourless
20  oil: "H-NMR (CDClL): 8 5.8 (m, 1H), 5 (ddd, /= 17.2 Hz, 3.5 Hz, 1.8 Hz, 1H), 4.95

(m, 1H), 2.5 (t, /= 7.0 Hz, 2H), 2.43 (s, 3H), 2.08 (q, J = 7.0 Hz, 2H), 1.4 (m, 4H), 1.3

(br s, 1H).

Preparation of 17-[2-(4-isopropylthiazole-2-yD)-7-methoxy-8-methylquinolin-4-yloxvy]-
25 13-methyl-2.14-dioxo-3,13-diazatricyclo[13.3.0.0*°Joctadec-7-ene-4-carboxylic acid

(16)

Step A

30  3-Oxo-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



303- 0xo0- 2- oxa- bi cycl o[ 2. 2. 1] hept ane-5-carboxylic acid 9 (500 ng, 3.2 mmol)
in 4 n. DM was added at 0C to HATU (1.34 g, 3.52 mml) and

N- met hyl he®-2besanydsani ne (435 ng, 3.84 mmol) in DVF (3 mieri/droddsoseds by

DI PEA. After stirring for 40 mn at OC _3jhe mxture was stirred at room
tenperature for 5 h. Then, the solvent was W) 20081092954PCT/ EP2008/ 051268
-3!- evaporated, the residue dissolved in Et0OAc (70 nL) and washed with

sat ur at ed Naipated e mtsiduthissalygé auEtQ Ay €10 mhsareky ished edthwiatunattd OAC (2 x 25

Gt oo nas SHHCCRNEPRRACOE ARNRLARH, RS- BU OB ) ™
(E1 OAc/ pe raalinpbisnewsreon)bisal harhido §50tmycy 06 (3 mihelrcdBetS Product

10 as a col gl &§Sorlcl: P{}ﬁﬁcaﬁoﬁ%? ﬂa@ﬁkﬂroma%%? h? EdASp ét%lb'ﬁm%ﬂlei?fz L)I OH (105
my in 4 nof_water actone antde 1010, Aff

I h,
the conver sé}fB}ﬁdWa%i)Oc@aﬁ%@aﬁ theyparest prodyst H & 2isdorss 0&cmér:r?%7d(M6HbH 2 -
with IN HC1, extracted with AcOEt, dried (MgSO4), evaporated, co-evaporat ed
with tol ue oS veral tines, and dried under hi gh vacuum over ni ght to give
520 ng (889 the target product!!: ,n/z= 270 (MtH)-. C;HISStep C The
1- (am no)-2-(vinyl)cycl opropanecar boxylic acid ethyl ester hydrochloride 12
(4.92 g, 31.7 mol) and HATU (12.6 g, 33.2 mmol) dded to 11(8.14 g,
30.2 Mol ). The m xtureg ogled in an ice bat hmﬁnd argon, and then DW
(100 20 nL) and DI PEA : 5, 11.5 nmol) yere successiWely added. After
30 min at OC, the solation vvast/t\\ugd{gi room.t e‘Paburtap or an
additional 3 h. Then, theoreacfion mxture was parti 40ned bet ween Et OAc
and water, washed successwely with 0.5 N HC1L (20 m_§ and saturated NaCl (2
x 20 mL), and dried (Na2SO4). Purification by flash chronmatography
( AcOEt / CH2CA 26 laeibn of BiOH ét(eng 4 inldﬁ wattf)oradedddd 410°¢ t6 GQOctofic bidee t ar get

D0081099554 Bk B OMEGER R on b et mkA ke ¥ fe was gejaified ol
added at - 153 wndelN Iﬁql;@gr@ﬁeémﬂjsm@ dries @1g¥P )t ¢venoiBfed] @- -¢apsrajed 3. 69

nmol ), qui n\Qlth ﬁﬁue@l@ %ev?@alglmék Ql?d o ﬁnd@f‘ﬁilgh th(ﬁﬂl?fpbf‘ifern %Hm W hd- 26 9,
4.80 nnDI) g ¥ HL After h - 15C e reaction
S‘V 0 the target product 11: m/z = 270 M er

15 Step C
HCI
HN . COOEt OH

12 |
- N \‘\‘.
G
= 0O o§‘\COOEt
13 ="

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
20 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
25  the target product 13 as a colorless oil: m/z = 407 (M+H)".



m xture was partitioned between ice-cold water and AcOEt, dried (Na2SO4)
and evaporated. The crude material was purified by flash colum

chr omat ogwepbys/egysadi ent of petrol eum AcOEUCH2C12, 1:9 troTAPp8)osiosizgs ve 1. 45
g (56% of the target product 14: tn/z 3,703 (MtH)+. 10 A solution of 14
(1.07 g, 1.524 mmol ) and Hoveyda- G ubbs Pt generation catalyst (33 ng, 0.03
eq) in dried and &gassed 1, 2-di chl oroet hane (900 nL) was heated at 1575C
under nitraogtepDf or 12 h. Then, the solvent was evaporated and the residue
purified by silica gel chromatography (25% Et OAc in CH2C12). 620 ng (60%
of pure macrocycle 15 were obtained. tn/z = 674 (M+H)-. NVR ( CDCI3):
1.18-1.39 (m 12H), 1.59 (m 1H), 1.70-2.08 (m 5H), 2.28 (mN , 2.38 (m
1H, 2.62 (m 2H), 2.68 (s, 3H, 2.83 (m 1A, 3.060 M 319 (sept, .1
= 6.7 H, 1H, 3.36 (m 1H), 3.83 ( WO 081092954 00§/ 051268 - 33-

1H), 3.97 (s, 3H), 4.09 om 2H ,© ~sd= 4 Hz, 1 1H), 5.19 (dd,
J= 4 Hz, 10 Hz, 1H), 5. (m 1 td,J 4Hz 8Hn 1H), 7.00 (s,
1H), 7.18 (s, 1H), 7.4 , J= 9 7.48 (s, 803 (d, J= 9 Hz,
1H). 5Step F 'Yrt\"\“o of lit hium By oxi de (1. 65\ 3mm|) in water
(15 nL) was adﬁedtog Hed sol ution of ester “?Q 0, 0.920 nmol ) in
THF (30 nL) and VEOH (29 CRPFer 16 h at roomterrper@t N the reaction
m xture was quenched Wi th Cl sat., 10concentr %:nd odeEd
pressure, acidified to pH 3= th HCl I N and extract ed Cl2, dried

(MySO4) and evaporated to give 560 nmy (88% of carboxylic acFd 16. nez =
647 (MrH) . 1H NWVR (CDC11): 1.11-1.40 (m 8H), 1.42-1.57 (m 2H), 1.74 (m

2y 267 (ALY 5ih5. i itefyNasidion 835t ahad o dey npihedy (0% LT
3.71 (m 1HputPngd 1611525316? mmo BEittline 3189z 4. 4Banwp|) andriptsngls (m  2H) |

5. 66 1 5
1H | z(smoso "%‘zosghlge’l-%l(% g, }_im&olﬂn%ﬁﬁ(go ZnL A@t‘r?elra f{llgbhn%to I@ZC thEkeactioft® (S,
N41742- ( 4- |1§6<[§1Fr6ﬁxﬁlsﬂ)ﬂﬁlé@6? betwigan icy- Cﬁ{sit\ﬁ@}ﬁwgtﬁ@(i)ﬁwm (WabPnLandy| owj - 13- me

thyl - 2, 14- divaxéradl FheicAmatohdt&y:s ek $§rlﬁe&b PAad @tind eﬁroﬁxaa%e - carbonv1i(
cycl opr Opyn(?gradfle%rt] P] peq[roléu]frz)AcOE%P%% }%gtg %SS%I?%{V%PZ 08{50650} the %ar
product 14: m/z =703 (M+H)".
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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

15 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,



16 17 A sol ution of the conpound 16 (560ng, 0.867 mmol) prepared
according to Exanple 4, and carbonyl dii m dazole (308 ng, 1.90 nmol) in dry
THF (10 miup 20esm0934surred at refl ux under nitrogen for 2hpcTh@2e0sastzcon

m xture was cooled to roomtenperature ggd 5 cycl opropyl sul fonam de (400
ng, 3.301 mmol) and DBU (286 ng, 1.881 mmmol) were added. This sol ution was
heated at 50C for 15 h. Then, the reaction m xture was cool ed down at room
t enper at ur el NA. oG qnENt 4.89 €, AN 65 @d wced Hx &4 8lur 8H), Thi® (desi dddiaas

partitioned n 1 L Nt 0 j a h W th
brine, dri eﬁk@%?%ﬁ% 2512[%5;&%51 %&Irzlg ?{cza? ﬁznw'@ydsf ?@Lﬁ@ﬁsgﬁ@f 2gr6 aphy
10 (gradi enid, 6 BdBAd)( 048 &s, 2509 8.0k (CH>CA B, HiY.or ded 314 ng of an off-white
solid which was further washed with water, then isopropylether, and dried

in the vacuum gven to deliver 282 ng (40% of the pure title product 17,
whi ch i 9 t RR&Enpound of formula (1), as a white powder: in/z = 750 (M+H)F.

1H NVR (CDC13): 0.99-1.52 (m 14M), 1.64-2.05 (m 4H), 2.77 (m 1H), 2.41
2.92 (m 152H), 3.04 (s, 3H), 3.19 (m

(m 2H), 2.59 (m 2H), 2.69 (s,
1H), 3.40 (m 2H), 3.98 (s, N™4.60 (t, .1 = ,\b.04 (t, .1= 11
Hz, 1H), 5.37 (m 1HpP, N NDZ 1H), 7.22 (d,

, 110.82 (broad s, 1H).

.1= 10 Hz, 1H), 7.45 (s ) . A\

Exanpl e 3: Preparation of pelynmorph 1 20 2 g of a“m xture of polynorph 1
and 11 was refluxed in a small anount of 1-butanol. To the boiling slurry,
smal | portions of 1-butanol- were added until a clear:solution was obt ai ned.
At this point, the anmpuntf of 1-butanol added was 1 5L/ mol. The
solution was stirredNurther and ceeled—spent aleou to roomtenperature
over the weekend. Tes\li terial was recovered b iltration and washed
wth 2 times 5 nL 1- nal . YIPEEIXPRD anal ysts showed €@t t he obt ai ned
material was crystalline pol yworph |. Examle 4:\ Preparation of the com
ound of formula in a form WD 20081092854 P2008/ 051268 - 35-
10-16 pnm) and evaporated to dryness (rotavapor; 40 C, 750 to 50 nbar) and

this yielded anorphous conmpound (1), confirmed by XPRD anal ysis (see Figure
21) . A solution of lithium hydroxide (1.65 g, 38.53 mmol) in water (15 mL) was added to a

stirred solution of ester 15 (620 mg, 0.920 mmol) in THF (30 mL) and MeOH (20 mL).
After 16 h at room temperature, the reaction mixture was quenched with NH4Cl sat.,

10 concentrated under reduced pressure, acidified to pH 3 with HCI 1IN and extracted with
CH,Cl,, dried (MgSQO,) and evaporated to give 560 mg (88%) of carboxylic acid 16.
m/z =647 (M+H)". '"HNMR (CDCl): 1.11-1.40 (m, 8H), 1.42-1.57 (m, 2H), 1.74 (m,
2H), 1.88-2.00 (m, 2H), 2.13 (m, 1H), 2.28 (m, 1H), 2.40 (m, 1H), 2.59 (m, 2H), 2.67
(s, 3H), 2.81 (m, 1H), 2.97 (s, 3H), 3.19 (m, 1H), 3.31 (m, 1H), 3.71 (m, 1H), 3.96 (s,

15  3H),4.56 (dt, /=4 Hz, 12 Hz, 1H), 5.23 (m, 2H), 5.66 (m, 1H), 7.01 (s, 1H), 7.10 (s,
1H), 7.22 (d, J =10 Hz, 1H), 7.45 (s, 1H), 8.00 (d, /=10 Hz, 1H).

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-

20  4-carbonyl](cyclopropyl)sulfonamide (17)




Exanpl e 5: Preparation of polvnont Il 53.1 By seeding with polynorph Il To
1 g anorphous material of the conmpound (lI) (as obtained from Exanple 2), 25
m. of 2- RvOHossam2emdded and the suspension was stirred aPcrEpmis®sRe6s at ur e
for about 15 mnutes. After this, a snmahkl. amount of seeding material of

pol ymorph Il was added and the slurry was stirred further at room
tenperature. Wthin 15 mnutes, a white material 10Ostarted to formin the
suspension that was stirred furth over the weekend. white precipitate
was filtered off, washed with 1Q 2-prOH and dried ni ght at 60C /
vacuum The mass rec 192 wt % and the [ XPRD an ysis showed t hat

t he obtained 15materia sﬁhlllne poty WPth potentially smal
traces of polynorph | ac g to I R-anal ysi By seeding with
polymorph I 0.2 g of a mxtuge of polynmorph | andij | was dissolved in

di chl oronet hane (10 nmL) 20The resulting clear solutlon was evaporated to
dryness (rotavapor) ang t S|due—ﬂﬂs—acrqtch fromthe wall of the
flask. To this anorph erlal 5 nmL of (25m. / g) was added and
t he suspensi on was st r?% Nroonltenperatur @b@yt 5 m nutes. After
this, seeding materia H I (as |n@d of t he Exanpl es
3, 10, or 11) was added d t slurry was sti\red rﬁher room

25t enperature. A mhltgsprec'_‘%ate started Yo fordin the suspen5|on whi ch
was stirred further over night. The precipitate was filtered off, washed

% tth a slrm:jA saRBbRbT Bk cgréleﬁﬁ'dl 6€de egl 8@7/ﬁ{rnc§1) BRbardl a@&)gdhlh vcg?wﬁis e A
|te Soll wa covrea e o0 al ne
material was aé%@?f;??gma 111?‘1}?@2‘8'8 ¢ (ﬁhmccff\éﬁ?lé @5@@ s 610 ph 1

3. 3 By usi ngflax onddrinitgre@mfec. éTI(eZ@a@loﬁmlx&l)re proceded © mbmpempmm a0 g of

am xture of C% r%nPsuBﬁn%mlﬁngM 3@If 1%%10 %bﬁgct?%ﬂ Ygg&hanﬁl% 3%%00 m.)

and flltere S|ze
resul ting cad@ad $his wo lubon was heazab@irSé)f’@d“oan mryh@sﬁle(mmt@nm@mre wegC, 750 to

50 nbar). TcQ)oﬁetaedoRﬁlsdth@n tqmperiure £ c%ng)erngé'te(i:la%d%r Igiiuded%}esgﬁ’% gflded and the

suspensmn was stirred roomtenperature for m nut es. After
this, seedili§gdparay p%rrltleﬁed W?@d&ip yshidCir] %bﬂmg@sqmsr wagwashed

with brine, dried (MgSO4) and evaporated. Purification by flash chromatography

10 (gradient of EtOAc (0 to 25%) in CH,Cl,) afforded 314 mg of an off-white solid which
was further washed with water, then isopropylether, and dried in the vacuum oven to
deliver 282 mg (40%) of the pure title product 17, which is the compound of formula
(I), as a white powder: m/z = 750 (M+H)". '"H NMR (CDCls): 0.99-1.52 (m, 14H),
1.64-2.05 (m, 4H), 2.77 (m, 1H), 2.41 (m, 2H), 2.59 (m, 2H), 2.69 (s, 3H), 2.92 (m,

15  2H), 3.04 (s, 3H), 3.19 (m, 1H), 3.40 (m, 2H), 3.98 (s, 3H), 4.60 (t, /= 13 Hz, 1H),
5.04 (t, /=11 Hz, 1H), 5.37 (m, 1H), 5.66 (m, 1H), 6.21 (s, 1H), 7.02 (s, 1H), 7.22 (d,
J=10Hz, 1H), 7.45 (s, 1H), 7.99 (d, J = 10 Hz, 1H), 10.82 (broad s, 1H).

Example 3: Preparation of polymorph I

20 2 gof 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.

25  The XPRD analysis showed that the obtained material was crystalline polymorph 1.

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



pol ynorph 1l (as obtained from Exanple 12) was added and the suspension was
stirred further at roomtenperature. A white precipitate started to formin
t he suspewei20s/09such was stirred further over night. TireTmreaispsizas e was
filtered off, washed with 10 nmL 2-PrOH agd dried over night at 60C /
vacuum 57.8 g of a white solid was recovered and XPRD anal ysi s showed t hat
the obtained material was crystalline polynmorph Il1. 2nd crop: The nother

| i quor, t ogHl-h&pmpahd ctdperarat erdradess (ratavagrpdhact 190 to 56 nvlmk)l amdfthitshe react or

2 sampl o otV PR afBbeRAr R ABTRREHBPBL AR bl SRYFNG 20 o0 "

appeared to be mainly anorphous material w th pol ynorph I and Il present
t oget her W th 3088 plapdendd & Kvaspatial | i ne material (s). The rest of the
suspensi on was_evaporated o dryness (mass = 11 g). 15This was dissolved in
di chl or onethARy sspding Wltﬁléﬁoéﬂn‘dpéll a P4 filter. The resulting clear solution

was evapor ared gtanddp hm@sxsatéﬂacpbamrbon@aeﬁhd (ﬁﬁchsto@taa&drfhﬂﬁ)zxa&pletzblzas @lDr phous

o rrea at Q@Oﬂﬁ S pddentian: TspdhioReiinet oL LR LBl T

material ofmpumkesndfiphthisl a $msll ebbantededdingmizeainid fepoldhonpad] wddatiicdnad t he
slurry was @gti &@%{S%{ﬁgg %%rﬁ{q EPr%H}nth{nﬁQaﬁﬁé‘tw{tﬁm 1%’%'[1{%% 1§wﬁhé‘ﬁﬁ?e§ia1 a
ar 0 rred

white preci p| rmin € suspensi on was S .

furt herl%veﬁtartﬁdghtforrmmethm@@ﬁrpﬁlqratthét mstmeldtfglﬁle@ oyt the wepskend. Whe whitewo ti mes
10 mL 2- Pr QH ?ﬁiatelwag@hner\éarofpwbﬁed%t@@&n{L y@mmhdﬁh@d BRREEntlat quor,

t oget her wi he materials that remained on the wall of the reactor were
coll ected & Ct/ﬁ’éc‘éldlllvent was evaporated to dryness (mass= 6.51 g). 25 4.6
g of a white solid was recovered and XPRD anal ysis showed that the obtained

mat eri al st al 0, e 6:. Pre | pol viont
1 50To. O R S sB R ot PR e B B i LGP B PRaSA) n vt e
at 50C Mer empteeplar@crystlbsepsgmotphdh svithgrogentially emeld traégserf polysadmplut s at 50C.
225 1..1 of,each t‘ollklefhta vbvere di spensed in the sane well and the m xture
was al I owedato C ta roomtenperature, and the solvent was
evapor at ed at roomterrperature until dryness. Formlll was obtained. 35

Exanple 7: ?Qgg@@@dlhgamgf wppMt 1V 40 ng of pol ynorph | and 4amil.
1- met hoxy anol

flux while sti r|n ter was
hdded to) 1 P ed] &t%wr%ﬂﬁpqqﬁ@ow Pasbvae g atiadidrigroghane (T mlf
2008 10%)954H(éT1/eEFPQﬁ)@8]/e§1&bHﬁﬁn wak-cvapyrstedtd dizecai(rotoapot) angp ercatside wyer ni ght

il SRR SIS s Gk SRR AL RP5S Gl L or and

t he product erature was obt ai ned.
(25mL / g) was added and the suspension was stirred at room temperature for about

15 minutes. After this, seeding material of polymorph I (as obtained from any of the
Examples 3, 10, or 11) was added and the slurry was stirred further at room

25  temperature. A white precipitate started to form in the suspension, which was stirred
further over night. The precipitate was filtered off, washed with a small amount of
2-PrOH and dried over night at 60°C / vacuum.

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

30 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

35 (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



5 Exanple 8: Preparation of polvnorph V Two saturated sol utions of
polynorph Il in 2-butanone and in water were prepared at 50C. These

sol uti onswoenes/fbdstered after 1.5 hours at 50C. 225 ||| pcofere@slsfics t r at e
were di spended in a same well and the myyture was allowed to crystallize at
room tenperature, and the solvent was evaporated at roomtenperature until
dryness. FormV 10was obtai ned. Exanple 9: Preparation of polvnorph VI A

sl ;JI’ ry V\ﬁ; Lpniﬁpanlphdl (}13(3 obezii rgkdi frogm Eﬁmgplgflzamayédﬂerihnﬂlltheaﬂﬂpe‘n_sﬁnnn@asp;dh?dor gh I
into an : er, , Y/ store

for 4 days fg{t Kﬁ@é@gnﬁr%{/@y&a‘%ﬁ%ﬁ. gﬁ‘hgggrg%%t%v\ngzgg}ei gélgé%l\ﬁgg’ paper
filter at rebichvaspeared twiber Bor mglt. Maprampititaeds f1adpffewaghed with

Transf or mat {(pR1 of pROMLX Ufi&d Sfer ALY FOEPRLS Yabu@hd | into polynorph | using a
slurry procedure a mxture o was refluxed in

201 g of f polynorph | and 11
par al | e’ exp@egiokanthite;splig wap kg verse and X@%I%w\b@mshmd that theepbtedpedeach MeOH,
Et OH, Et OHl}h2@rialdvRrdhitaltnelpdlydipnel ). The slurries were refluxed for
approximately 2 h and were al Foe to cool spontaneously to roomtenperature

and stirred over the weekend. For a separate parallel reaction in
2- pr opanol 2"ctopt filtration was perfornmed. The solid material was

e AT ; ; : gi
sol vent o 1 TPttt fidl: ABeaRT L ALk by et ol oI ERREGPPETC, "
t he recldveryasgadlceted apdthssplvent wis evaporgisdallplédvayshy erppragionra simpleple

thereof, angleti@chiPewal taReH, ¥IRFRANHSS and¥RaRROBHAPLHe4RETS FPRARG) 051268

-38- Table 4 eri ment ng. Sol vent Recover wt %9 Pol ynor ph. 8a. MeOH 89 1
amorp opus rnaterrllal vgllth polymorph 1 ang I prese¥1t gogetl/l()er W%L%orne I?midenti 1ed

crystalline material(s). The rest of the suspension was evaporated to dryness
(mass=11 g).

15  This was dissolved in dichloromethane and filtered over a P4 filter. The resulting clear
solution was evaporated to dryness (rotavap; 40°C; 750 to 50 mbar). To this amorphous
material, 275 ml of 2-PrOH (25 mL/g) was added and the suspension was stirred at
room temperature for about 15 minutes. After this, seeding material of polymorph II (as
obtained from Example 10) was added and the slurry was stirred further at room

20  temperature. Within 15 minutes, a white precipitate started to form in the suspension
which was stirred further over night. The precipitate was filtered off, washed with two
times 10 mL 2-PrOH and dried over night at 60°C / vacuum. The mother liquor,
together with the materials that remained on the wall of the reactor were collected and
the solvent was evaporated to dryness (mass=6.51 g).

25
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

30  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
IIT was obtained.

35
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



8b EtOH 94 1 8c EtOH 1120 (volune ratio 95/5) 91 1 8d 2-PrOH 91 1 + I1L11 Sc
2-PrOH (2) 80 1 + 11c) 8f 1-BuOH 90 I 1) A clear ennchnent in polynorph I1
was obserweado®)oodsal ati on of material through hot filtratirer&shzespl e 11:
Transformati on of polynmorph Il into polysprph | using a slurry procedure
nonitored by Process Anal ytical Technol ogy (PAT) A 250 nL Ml ti Max-reactor
was | oaded with 3.7 g of polynorph Il and 100 nmlL 2-propanol was added (20.3
L nol ). Thecryeatitoat rnoas temperatureovarmizbt whige ditihg. NEx paedpitate was filtered

using a Millipore filter and the product was dried at room temperature for 1 hour. Form

IV was obtained.

5  Example 8: Preparation of polymorph V

Two saturated solutions of polymorph II in 2-butanone and in water were prepared at
50°C. These solutions were filtered after 1.5 hours at 50°C. 225 uL of each filtrate were
dispended in a same well and the mixture was allowed to crystallize at room
temperature, and the solvent was evaporated at room temperature until dryness. Form V

10  was obtained.

Example 9: Preparation of polymorph VI

A slurry was prepared by weighing 15mg of polymorph II and 1.5 mg polymorph I into
an HPLC vial. 100 uL water was added and the closed vial was stored for 4 days at
15 30°C and 7 days at 40°C. The product was dried on a paper filter at room temperature.

Form VI was obtained.

Example 10: Transformation of a mixture of polymorphs II and I into polymorph I

using a slurry procedure

20 1 gof a mixture of polymorph I and II was refluxed in parallel experiments in a fixed
amount of solvent (11 L / mol of each MeOH, EtOH, EtOH/H;0, 2-PrOH, and
1-butanol). The slurries were refluxed for approximately 2 h and were alloed to cool
spontancously to room temperature and stirred over the weekend. For a separate
parallel reaction in 2-propanol, a hot filtration was performed. The solid material was

25  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.



10 the Raman-, NIR- and FTIR- probes were inserted into the suspension
which was stirred at roomtenperature. The reactor was shielded from

dayl i ght wododsh®29sgasur enents were started. After approricmatredog/o31Q681 nut es,
the reaction was heated to 80C at a ratggof about 2 / mn. After about 1
hour at 80C, a clear solution was observed and therefore, an extra anount
of 1.85 g polynorph Il was added to the 15reactor bringing the total anopunt
of pol ynor ghablld 4t o 5.55 g. At this point, 18 nL of solvent / g of polynorph
Il was used (conpared to 15 nL g in the earlier slurry experinents). The
slurry was I rr.ed art 80C olver night. gter appr | mat el 20 hours, 1.11 g
of 20 pol yHorPRIENt o op 8PIVEHe ori gin ]§ to the hot
suspensi on,| whinoh wals stirred for about (a6} her 2 h. After this the
reaction mxturge was coolg\ﬁiéﬁ roomterrp ture|and flltered. Raman spectra
wer e col | eqgted—every—2—m AEE-es—wi-t-h-a—RXNE-785—Rarran spect.orreter 250f

Kai ser Optilcal 8ystens i n Etéibi nati on wi tH an i qmer silon prlobe. Principle
conponent gnal ysis (PCA) gf /Hj@ta pretreatment, [range 1200 1400 cm 1) was
used to angl yzesct he vari atlon “ntipe. Tha firsf 2 principle conponents
showed simllarity wilkvaltae siocd¥a of polynorph|l and 1I. [See Table 5

bel ow. WO 200%092954PCTQJ{:I}>@@108/ 051268 -¢39- Tabl elall(l)Pol ynmor ph | PCA of
the first grimciptreconmponent (i ciw ) Pofymorpit 11~ FCAOf the second
principl e dompd¥ent |(in éROH 1370 1370 #4978 1378 1343h 1330 1335 1335 1260

8f 1-BuOH 90 I

() A clear enrichment in polymorph Il was observed

@ Tsolation of material through hot filtration

Example 11: Transformation of polymorph II into polymorph I using a slurry procedure

monitored by Process Analytical Technology (PAT)
A 250 mL MultiMax-reactor was loaded with 3.7 g of polymorph II and 100 mL
2-propanol was added (20.3 L / mol). The reactor was installed into the MultiMax and

10 the Raman-, NIR- and FTIR- probes were inserted into the suspension which was
stirred at room temperature. The reactor was shielded from daylight and the
measurements were started. After approximately 30 minutes, 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
observed and therefore, an extra amount of 1.85 g polymorph II was added to the

15  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
20  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
25  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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XPRD analysis of the isolated product showed that the obtained material was

20  crystalline polymorph I. 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.

25  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

30  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



d) The solution of the conpound of formula (1) obtained under a) was kept 3
days at roomtenperature. The fornmed precipitate was filtered off and the

i sol at ed wol2veb/0vrdser i al consi st ed of hemni spherical part ipclrgP2i08gst2ber Wt h
fine white needle |ike material. Both fygctions were collected separately:
20- Fraction 9.3: needle like material - Fraction 9.4: hem spheri cal - shaped
solid Both sanples were dried for 14 h at 60C under atnospheric pressure.
XPRD anal ys1(sm( s€goffrogatiob s/a2 #ddd) Thikeulatot hat pariellyp baporust (mmitngrai als were

crystalli nergtafvg %trerpil %o%igra Ll S )ﬁ?(} ﬁlBQrf) 91I I‘OtOEI te%%gr}é?urg {19( o? (o | and

Formll in ven cess o ormII

wher e apprdbﬁhllaltog)ethﬂas V@H&%@@Vaﬂhrﬁwlftlrh@mraeql@amﬂ]ﬂltlgml vent during 24 hours at
20C. After fil tratl on, the concentration of the product in solution was
determ ned with ?ectrorr,etr The so ubllltg@results for 30 Form 1 and

Form I | ar eb)siﬁamﬂrﬁ Eh%eﬂolﬁu&en@%@&eéwnderad a snpg{hpraognt of seedigemagsriglgit] i ty of
Form 1 in géol@0rphil (& olst@ined Fom a'i@ldfbhd ¢xtamp<l>efs 3FQ0 mrlﬂf) s gddehca@rdﬂm of

sol ution Watte%%er(apure ﬁrnn)ledla(%ely, a Voriurmnous wrl'la’[e prec1p1ta?e was tzo?rng(s Hlap was gltgrgg 0.17
off, washed with 2 mL 2-propanol and dried at 60°C under atmospheric pressure
(Fraction 9.1).

10
¢) 2 mL of the solution obtained under a), was cooled to 0°C and stirred during
14 hours at this temperature. An amount of sticky material was formed which was
isolated by decantation, washed and dried for 72 h at 60°C under atmospheric pressure.
A solid material was obtained (Fraction 9.2).

15
d) The solution of the compound of formula (I) obtained under a) was kept 3 days at
room temperature. The formed precipitate was filtered off and the isolated solid
material consisted of hemispherical particles together with fine white needle like
material. Both fractions were collected separately:

20 - Fraction 9.3: needle like material
- Fraction 9.4: hemispherical-shaped solid

Both samples were dried for 14 h at 60°C under atmospheric pressure.

XPRD analysis (see Figures 27-30) showed that the obtained materials were crystalline.
25

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

30 Form]I and Form II are shown in the table below.



-propanol 0.027 0.11 2-propanone 0.66 1.2 toluene 0.086 0.43
- et hyl - 2- pent anone 0.28 0.81 2-butanone 0.87 2.5 1-nethoxy-2-propanol
82 1.6 woev@niotysil e 0. 075 0.20 1-butanol n.d. 0.31 di ebirarossibkase 8.5
d. 41-
Table 6
solvent Solubility of Form I Solubility of Form I1
in g/ 100 mL of solution | in g/ 100 mL of solution
water (pH=5.0) <0.001 n.d.
methanol 0.056 0.29
cthanol 0.050 0.17
2-propanol 0.027 0.11
2-propanone 0.66 1.2
toluene 0.086 0.43
4-methyl-2-pentanone 0.28 0.81
2-butanone 0.87 2.5
1-methoxy-2-propanol 0.82 1.6
acetonitrile 0.075 0.20
1-butanol n.d. 0.31
dichloromethane 8.5 n.d.
cthyl acetate 0.21 n.d.
N,N-dimethylacetamide™ >20 n.d.
N,N-dimethylacetamide 16 n.d.
tetrahydrofuran 7.0 n.d.
acetic acid 1.7 n.d.
acetic acid/water (10/90) <0.001 n.d.
(v/v) (pH=2.2)
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




ethyl acetate 0.21 n.d. Al, Ar-dinethylacetam de* >20 n.d.

NN- di met hyl acctam de 16 n.d. tetrahydrofuran 7.0 n.d. acetic ac d 1.7
n.d. acetiwoewigdopstier (10/90) (v/v) (pH=2.2) <0.001 n.ECT/EP2008/051268
met hanol / di chl or omet hane (50/50) (v/v) 823 fl d. 2-propanol /

di chl oronet hane (97/3) (v/v) 0.045
Claims

1. A compound of formula (I):
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in solid state characterized in that it is in crystalline form.

2. The compound of claim 1 wherein the crystalline form has an X-ray powder
diffraction pattern comprising peaks at 8.5°+ 0.2°, 10.7°+ 0.2°, 13.7°+£ 0.2°, 14.8°: 0.2°
and 17.1°+ 0.2° two theta (Form I).

10 3. The compound of ¢claim 2 wherein the crys{alline form has an IR pattern comprising
peaks at 3405 + 1 cm™, 3066+ 1 em™, 1517 £ L em™, 1427+ 1 em”, 1301 £ 1 cm™,
1285+ 1 ¢m™, 1149+ 1 em™?, 1132+ 1 em”?, 1111 £ 1 em™, 975 + 1 cm’”,
956+ 1 cm’, and 800 « 1 em™ (Form I).

15 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 11).

5. The compound of claim 4 wherein the crystalline form has an IR pattern comprising
20  peaksat 1592 cm™ £ 1 em™ (Form 11).

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).

25



0.19 ethanol / water (95/5) (v/v) 0.078 0.27 (*) 125 ng of Form | was
dissolved in 0.5 nL of N, N-dinethylacetam de n.d. = not determned WO
2008/ 092950PG./eB%@08/ 051268 -42- Clainms 1. A conpound etrferoeslosi2ed): NH
0 0ONHUIL0H (I) insolid state charggterized in that it is in
crystalline form 5 2. The compound of claim1l wherein the crystalline form
has an X-ray powder diffraction pattern conprising peaks at 8.5 0.2, 10.7
0.2, 13.7 01.ZhekédmBolnPofauiaimle whedir2tht weystatiatesfof{mrdasad JR pdtrBconprésiepmpound

f clai 2 if i Si k
o Suos 5 BARLS LSRN HHY KT LY 06T AT AARR] ] B b ) I‘?‘ig‘s&' e
1285 1 cni, 1149 1crn-1, 1132 1 cml, 1111 1 crn-1, 975 cm|, 956
1 cm1, and 89Q co 6ad oi(dfﬂﬁm bvhereilrﬁthéc E&ﬁl&%ﬂﬁmya@ilﬁ gb%ér wher ei n the

crystalllneform s an X-ray powder diffracti ‘8 nprisi peaks
at 4.6 6.2 léfr@tlenzattemcgmeﬂ%ngwk@aDSé ahd° ,1946AE 25 1t1\§oi9r?et%§ Iid??n 11).

5. The coﬁpﬁidnld ot (Cloaknd thetliEdral V)t he crystalline for m has an I R pattern
conprising 20peaks at 1592 cm!l 1 cml (Formll). 6. The conpound of
claiml wherein the crystalline formhas an X-ray powder diffraction

patt ern conprliksicomppeaksf daints &hére the cB/stllheafotm bds 8 IR Rattenocdrhpdisang For m

L. peaks at 1369 1 cm™ and 846 +1 cm™ (Form IV).
10
10. The compound of claim 1 wherein the crystalline form has an X-ray powder
diffraction pattern comprising peaks at 9.6° + 0.2° and 19.0° + 0.2° two theta (Form V).

11. The compound of claim 1 wherein the crystalline form has an X-ray powder
15  diffraction pattern comprising peaks at 4.4° + 0.2°, 6.5° + 0.2°,9.9° £ 0.2°, 10.5°

0.2° and 12.9° + 0.2° two theta (Form VI).

12. A mixture of two or more crystalline forms of the compound of formula (1),
wherein the crystalline forms are selected from Form I according to claims 2-3, Form 11
20 according to claims 4-5, Form III 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.

13. The mixture according to claim 12, wherein the mixture comprises Form II and
Form I of the compound of formula (I).

25
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

30  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.

35  16. The mixture according to claim 15, wherein the mixture comprises Form I1

according to claims 4-5 and the amorphous form of the compound of formula (I).



WD 20081092954PCT/ EP2008/ 051268 -43- 7. The conpound of claim6 wherein
the crystalline formhas an IR pattern conprising peaks at 31201 cm |,
28701 cmwo 2008916363 cm | 1 cm!| (Formlll). 8. The ceaparpasobizes ai m 1
wherein the crystalline formhas an X-rgy powder 5diffraction pattern
conprising peaks at 5.6 0.2, 9.6 0.2, 11.8 0.2, 15.90 0.2 and 17.1 0.2 two
theta (FormlIV). 9. The conpound of claim8 wherein the crystalline form
has an | R pHL teprocess i prepanmgpeadgstallind 3Gdilaccordingtoding4ad of ohaimy Form | V) .
10 10. Th f .claiml wherein the crystalline formhas an X-ray
powder di fﬁ'gg%%ﬁﬂ%oﬁpgr&ﬁlgbo rising peaks at 9.6 0.2 and 19.0 0.2 two
t het a ( For m)Vyissolving compotiko np@lar(g ipfl-Witaniohpn 2 whapaednwhileehostiyg atedhe i ne
form has an X—rgfﬁ&tgﬁggg{urggpghgfs&%ﬁti,% pattern conprising peaks at 4.4
0.2, 6.5 0.2, 9.9 .2, 10.5 0.2 and 12.9 0.2 two theta (FormWvl). 12.
A mi xture o fURVER shontanrysealing ne forns of the conpound of formula (1),
wherein the crystalline forns are selected fromForm 1 according to cl ains
2-3, Form| Oaccording to. clains 4-5 _Formlll according.to.clainms 6-7,
Form 1V accltd Bges el piging 6 TRt Bt Ekaidn PSRk Par A $8irand For m
accordi ng tb»3dFainnd)Xbmprididg: The m xture according to claim 12, wherein the
m xture conpri . . ( r (1). 25
14. The m xtur 121 %:Ifﬁd(ﬁn% l]f%g%lF%{oﬁc%ggjel\}\%%%g%ﬁ%Q%rgéaﬁl&g eizﬂglrlr%lf‘i ses Form
111 andOFor m ILtbuggnol, ecteaepauniktwe of alcahglgsychys metignohctiane lupwpatolone or

nore crystal | ii@grdpahél®1BhtahbE of 2HRAMBH 2Rl dfcRldFbth&hbdd ordlserl BEa ARx@ADT phous
form of the conpound O ornul a (%%ﬁoé%reln the crystalline forns arc
[

f f ]
sel ected fromtkgsh & hredryitsepsd algohplicsglvgnti 9F according to cl ai ns
4-5, Form Id :j_sﬁlﬁ@ﬁfgcﬁ Iiﬁg(_tltu@ ogFam afid FornFHrimalsMV%ﬁmlddiddgTdr@2@{?@3’1\1’215, ?é 9, "
Form V according to clai , Form VI, according.to alm . . e
m xture accor &t lfsgpﬁquﬂ%%%%,(ﬂ@ﬁ%’r@i{ﬁ]atcﬁtgnﬁ?% ?djtb%l%é’o fglng’es Form 11
accordilég to dhmethexyprépaariiot (ieMairB),phaing ctigrmtafc (MK kL dibéuracicding, or mul a
(1) | 10 20083092504 R ERZ AR 808eomiyuch b b BE BN ObroBigNaT | 1O the

rding 't cl - l) c

P
crystalline formacco 0 an){) one of clalns Form nmprising: a)
di ssol vi ng comyebinpdnels 1 ogfaral ar Zibptanal) ané dichlpspmethane ojrwiein ol 2 WAFIHE heat i ng
at the refl uxiesarestatitimperdfurd Hat IVt 360d

20 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

25 ¢) 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
30 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:
35 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;



5b) all owi ng spontaneous cooling. 18. A process for preparing the
crystalline formaccording to any one of clains 2-3 (Forml)
conprising: slurrying Formll in an al coholic solvent selected from
2- propanol, ethanol, 101-butanol, nethanol, a m xture of al cohol
(such as rre\g,bmg),bgz%qt hanol , propanol, isopropanol, 1-kaR%, ,059568
2- but anol) and di chl or onet hane or water,s or a mxture thereo?
reflux tenperature of the.alcoholic solvent; or slurrying a ni xture
of FormIl and FormIl in a solvent selected from 2-propanol, nethyl
i sopropyl ket ehemixiMgKhe twbkdbturated @t osarly satireted edlitame fromaee bdine, 50/50

151- et hoxypr op‘;brhngebrg i0.(1-M2-P), nethyl ethyl ketone (MEK),

di chl or onet hane utanol, nmethanol, a mixture of al cohol (such as
nmet hanol , et hanol propanol i sopropanol, 1-butanol, or 2-butanol)
and di chl or Oﬂétzﬁ@ﬂ:@essfor\Mpeﬂ‘ingtbecrastaﬁmdfunmadchndtrgmﬁ anyadne af tleimper at ur e

of at |east egbp% 2 gg@? .A process for preparing the crystalline

form accordin clainms 4-5 (Form co
preparing a §g§§%ﬂﬁ§i‘%ﬁsa&fra'f’41%r I’é‘?ﬁ‘ﬂ’%%ﬂ‘éad%d S&’Bﬁ“ﬁ‘i‘ 6¢tL% ?PénRr,‘r’gﬂé)‘bt{fn’H‘“&&)m

formula (1) i n ]lmcqhmo_,papmbanoﬂ;) stirring the suspension at room
t enperat ur e' %Fg;%e SREALNG b, SHSRANSHLACh M‘tﬁé}eﬁwéﬁ]ﬁératﬁﬁ%@'s of

Form 1l or process "for preparing the crystalline form
accordi ng to an?mﬁﬁh%xyo?“l’@l’ﬁ}ollrs 4-5 (Form 1) conprising: a)

di ssol vi Nd ceppoiding tief safueatatidr acdly satimated selntiymafivad stepbidviBDldterkieepgilig
the sol ution fr‘gg}ng gfy @) at roomtenperature during at least 1 day,
or at around OC during at least 4 hours. 21. A process for preparing
the crystalline formaccording to any one of clainms 6-7 (Formlll)
conpri sing: 3383 procesp &or ipregardngsbd aryallad fommn mweanding teedtior H @dms¥) ut i on
of the conpoy rq:g,.ﬁmi,]f.orrrula (1) in acetonitrile, and a saturated or

nearly sat.ur ution t he, co nd aof fornula b)
neat | ho' e BhargatEs B onmgah GRE P libro b tesmshd ot S Bt o
at at | east 40C-butaNonQEO8E m&mmﬁmmmmﬁ%of th&eomppund ofiforgutahe
two saturated q 1) iRGakly saturated solutions from step b) in a 50/ 50

vol unme rati o. cess arin e.crysta
according to e};lﬁ?at&géﬁ) otf'voéFt&faI‘Fg OBE@ﬁ Sa(tffﬁtgﬁqu‘{})onﬁﬁﬂ’ﬂrg fBi ﬂﬁ ot Ridho- G
f) mixing the two saturated or nearly saturated solutions from step b) in a 50/50
20 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 formuia (I) in water,

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

25, A pharmaceutical composition comprising a crystalline form of the compound of

formula (1),
N
—0 " 4§'




a) preparing a saturated or nearly saturated solution of the conpound
of formula (I) in 1-methoxy-2-propanol; b) heating the saturated or
nearly saturated solution at the reflux tenperature of

1- net hoxy- 2-propanol ; 10 c¢c) mxing the saturated or nearly saturated
solution fromstep b) with water in a 4/10 volune ratio. 23. A
process for preparing the crystallineg§ormaccording to claim10
(FormV) conprising: 15 d) preparing a saturated or nearly saturated
solution of the compound of formula (lI) in 2-butanone, and a

sat ur at ed amin@anfl wosatmmratestaliiod fotmoef tiof cotripeurglorfjoumidh @ afida nul a (1)
in water; pharhaatticaly adeepthvioesgiient.at ed or nearly saturated sol utions
fromstep a) at at |east 40C 0 mxing the two saturated or
nearly saturated solutions fromstep b) in a 50/50 20vol une rati o.
24. A procesght phiarRi@padal Bgnpodigios haesidalgltd Bidint 25 Wha6ia eietorig istsele@tbdi M
11 (Form VidmGeAwLilSIMdy, &) ajdrneparing a slurry of the conpound of
formula (1) in water; 25b) heating the slurry of step a) at at |east
roomtenperature for at |east 4 days. 25. A pharnmaceutica
conposition conprising a crystalline formof the conmpound of formula
(ry, -46- a mxture of two or nore crystalline forns of the
conpound of fornula (1), and a pharnmaceutically acceptabl e exci pient.
26. The pharmaceutical conposition according to claim 25 wherein the
formis selected fromForml, I, IIl, IV, V, and VI.





