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S5Field of the invention This invention relates to novel crystalline
forms of nono-HCLl salts and a nono-HClI salt hydrate of JNJ-26481585,
an inhibitor of histone deacetylases. The invention also relates to
processes for production of these forms, to internediates used in

t hese 10pr ocesses, MON@!HY DROEH L TRIC mmm@FtAw N$HIBITOR OF BOSTORSE
forms, and to the use of these forn;D$R Pgsg treatnment for
instance as a nedicine to inhibit pro ?era condi tions, such as

cancer and | eukem a. Background art 15 Many pharmaceutical solids can

exist in different physical forms, e.g. in an anorphous form in one
or several5 crrsi@ Iorﬂsg. ie. g. anhydrous or solvated forns), in the
formof mtu Y crystal forms, or as a mixture of an
anor phous formand crystal forn(s). 20 An anorphous formis a formin
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Crystalline forns typi cally include pol ynorphs and pseudopol ynorphs.
Pol ynmor phs 30are different crystalline forns of the sane conpound
resul ting froBadigtdundeart arrangenent of the nolecules in the solid
state. DilfSferent pol ynorphs have different crystal structures due to
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control and pgsgg) challenges to the gal enists. Pseudopol ynorphs, al so
referred to as so?vates, are a particular case of solid state

crystall i%de forns in which either stoichionetric or
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formcan change into a crystalline structure (e.g. from anmorphous to

crystalline) Q¢ns@l M@if‘s’téjﬁ%ﬁﬁﬁﬁhb ForhGi R hd Bos?tﬂ%r!ﬁ% rh@lecules relative
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rate of |ssout|ono an active 1 ngred ent ch
fluid may hasEepgseapelibe B‘*@H@éqﬁbﬁ&‘é@ %t%clalfferent polymorphs have difterent

crystal structures due to a different packing of the molecules in the lattice. This results
in a different crystal symmetry and/or unit cell parameters. Polymorphs differ from
cach other in their physicochemical parameters but not in their chemical composition.
35  Polymorphism is usually difficult to control and poses challenges to the galenists.
Pseudopolymorphs, also referred to as solvates, are a particular case of solid state
crystalline forms in which either stoichiometric or non-stoichiometric amounts of



15i nposes an upper limt on the rate at which an orally-adm nistered
active ingredient may reach the patient's bl oodstream The rate of
dissolution is thus a consideration in fornmulating solid dosage forns
and liquid medi caments such .as syrups and_elixirs. Likew se,

different crystals or anorphous form may Fave different processi ng
20pr operti es, sdueh madechley regrespntair incorforoedsinid tht latticeatrpacical ieromaothd.
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pharmaceuticals for commercial production. During the clinical
devel opmrent of pharnmaceutical drugs, if the polynorphic formis not
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purity in | ar¢geusogeatatdopdidions, aragessingsoranver e.e suitabl e for
i ncl usi onig n pharmaceutical fornulations. JNJ-26481585 has the
follow ng str ure: -3- The compound. i s inhipitor of historjc
deacet yl ase (ﬂ‘%n?cv@agm; Bﬁwggh%g?‘?%ﬁaégeﬁﬂm PR ERY ARV SHbYential
di scl oses an difiereptrsus sfchphmmiaddilicalbP B R HABPrEHIR 02 dsedltticandtes, di -
HC1 salt and o, 144 1651 ) :
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) with the r i.n the presence .
Soti um tet 1 arin RRAFLEBREes Slooh Il mé ke or illollin A BREF Ksibmren iy
fornula (1V) Watingesolid dasagy forag and Herid medispente sichtas sptipsl@detinus. a
(I'1'1) with sodiumhydroxide in ethanol. In step 3, internedi ates of

formul a [ red by reacting an_intermedi ate of fornula (1V)
with 0-('5?3/% r\é\ﬁyﬁg‘?ﬂg?=%E@erﬁlgé’ﬁ?g?iiﬂ)af“%@’c?%méw ve aﬁ%{‘?ﬂ’épﬁf;@é@ﬁce of
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1- hydr oxy- 1H benzotri azol € (HOBT). The reaction was pe?f ormed in a

m xture of dichl oronet hane and tetrahydrof uran.
During the clinical development of pharmaceutical drugs, if the polymorphic form is

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

30 quantities, and thus are more suitable for inclusion in pharmaceutical formulations.

JNJ-26481585 has the following structure:

35



In step 4, the hydroxam c acid C2HF302 salt of fornula (VI) was
prepared by reacting the internediate of formula (V), with trifluoro
acetic acid. Said reaction was perfornmed 25in nethanol. Schene |

Al ternatively, the JNJ-26481585. 2HCLl salt as originally described in
WO 97/ 21701, 5was prepared by reacting the internediate of formula
(rrr), with hydroxylam ne, in the presence of sodi um hydroxide. Said
reaction is performed in nethanol, further conversion to the di-HCl
salt was prepaheermipuad Feardhhibiigief bistone dsacdivist G8BAC).N WO 2006/ 010750
is unsuitable for |arge scale production as 10 the consequence of

low yi el ds antvd2ods/@mosMbubiMshdd U febh@s, 3006 UelodislharRRihoRE REGT INJ-
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environnmentaly unfriendly due to sol vent consunption and the

speci al i sed egquy %ﬁi%&is 6?%4@@1583'.@2‘?{5‘3@% %‘fuﬁaé &Eg@&llﬁ@%cﬁbed in WO 97121701,

chr onmat ograph%. Eq[]_e pr obl em sol ve e prese Invention 1s t
provi si on of NEUWRSFMES PehgMs he forns of nono-MC salts and a nono- HC
salt hydrate of JNJ-26481585. Anot her aspect of the present invention

ihsda pr o]cc:mss Whesig) in sicpa iﬂl@ﬂﬁédiﬁésma}zﬂdldlﬂllfﬁ_&re%@éﬁn'qﬁw rkﬁ%tiﬁghﬁ
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advant ageous %Fegﬂg$%ﬁ%§ 2 ?Og]fnlu%dp ﬁgﬁ]pt%,we gaern?xalﬁ]%}’yﬁh%&rﬁgmgp %@u‘ﬁ‘gﬁ? pgsence of
physi cocheni c¥@divs akdreborgiadn mgthaaeli t s non- hygroscopic nature and
chem cal stability enabling drugability of this conpound. " -5-
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i nt er medi &t e fofmile (i) Ivath(sgunclgrrdrédginepanad by reacting an

internediate of formula (I X) with an internmediate of fornmula (X) in

the presence of a _suitable solyent sych as a pol ar or apol ar )
non- protic hy@rSE?Ba?r Bewmedintg ﬂ}L %ém@l? &brva@ﬁé?parﬁék'ﬁwy%ffég 8n pfgreedigis, of

i sopropyl acebatda (18t hith @QEtraﬁy@}o—EHtpyaimyziybf luyrdaox ybangind, e thke ipkeenc@lolier
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20 propanediamine, monohydrochloride (EDC) and 1-hydroxy-1H-benzotriazole (HOBT).

The reaction was performed in a mixture of dichloromethane and tetrahydrofuran.

In step 4, the hydroxamic acid CoHF30; salt of formula (VI) was prepared by reacting
the intermediate of formula (V), with trifluoro acetic acid. Said reaction was performed
25  inmethanol. '



in protic solvents e.g. nethanol, ethanol, isopropanol and the I|ike.
The reaction can be perforned at a tenperature between 25 C and 60 C,
preferably at a tenperature of 45 C. Higher tenperatures are not
reconmended due to potential instability of the internediate of
formula (X). (IX)y(X)(XI') b) The interngdiate of formula (VII1) can
be prepared by converting the |nterned|at§MUf formula (VI1) in the

presence of a suitable oXxi NI,such as e tsarral nﬁﬁﬁﬁeroxy benz

10aci d ( MCPBA), as soI chra ,a polar or, aRo aF [
non-protic hydrocabbeﬁjgglvent+ g? HE"'ﬂEYhylg/ ﬁIorlde i
i sopropyl acetate, ethyl acetate, tetrahydrofuran and §he |ike. The

reaction can be perfornmed at a tenperature between -20 C and 40 C
preferably at a tenperature between 0 C and 5 C nore preferably at

0C. At higher tenperatures neta-chloroperaoxy,; benzoic acid is unstable
and the 15 |nueﬁﬁﬁdmates of formula (Vlllﬁmﬁﬁdeeconpose Compl et e
conversion of fY%&rnediate (VI1) into intejemsiate (V1) can be
obt ai ned by add#tixon _of the aegﬁop antdtitt of MCPBA. ngy’hﬁq:j[:
amount of MCPBA is prefera s 1 zgihizlent §2¥

internedi ate of formula® gan bg, prepared by re ie
internediate of fornula (¥ 11) with the internediate of formil a (XI1)
in the presence of a suitable sol vent such as a pol ar or apol ar
non-proti c hydrocarbon solvent or m xture thereof e.g. toluene,

nmet hyl ene chloride, isopropyl acetate, tetrahydrofuran, a mxture of
25di i sopropyl ethyl am ne or other tertiary am ne bases and

et hyl acet ate qn tpe | i ke. The reaction can be perforned at a
tenperature betmeen =20 C a rably at a tenperature

bet ween 0 C ap@*%*C nDrerrgﬁerably ay” gc with warnming up to 25 C.

-7- This synthesis et e tenporary protectlon of the

am nopi peri di ne of fornul a (IX) wi th the p-nitrobenzal dehyde of
formula (X) with the formation of the intermediate of Sformula (XI),
allows for the preferential reaction 6f™t he nore substituted ring
nitrogen. If this protection is not perforned, |arge anounts of diner
(A) and isonmer (B) are formed as both nitrogens of the internediate
D i hor | lertlrbly SRER AR S0P SLDRALALG Sl Rl SRl
Varm ng up the reactrpn m xture reaction’
of the inter ﬁwlpa%r@r%lfbwremﬂgéheomequdeat@ ﬁ%forrmleu(ﬂadw&h bydsoxylasning in the

]g 1) I10 ?In;j() Qﬁmah@t(ﬁ"sGdlﬂMnyEtdiiﬁeOSalélPééctﬁ&ﬂBb&lﬁﬂﬂleﬂnﬁ tﬂnﬁﬂ%laﬁl&hé}f
or mul a r er w remal ni ng
MCPBA, can bé”§5%m§ ‘gﬁﬁgvﬂiﬁ %ﬁ%ﬁenﬁﬁﬁgéaﬁgﬂ?ﬁa0|dlc wor kup. NH

The process disclosed in WO 2006/010750 is unsuitable for large scale production as
10 the consequence of low yields and high amount of impurities in the different process
steps, which consequently requires several chromatographic steps. The purification of
compounds using chromatography is expensive and environmentaly unfriendly due to
solvent consumption and the specialised equipment required to perform a large scale
chromatography.
15.
The problem solved by the present invention is the provision of novel crystalline forms
of mono-HClI salts and a mono-HCI salt hydrate of JNJ-26481585. Another aspect of
the present invention is a process wherein the novel crystalline HC] salt and HCI salt
hydrate form are obtained in high yield and high purity. The advantageous properlies of
20 the present HCI forms are superior physicochemical properties including its non-
hygroscopic nature and chemical stability enabling drugability of this compound.



15An enbodi ment of the present invention conprises the internediate
of formula (XI). B. Preparation of the internmediate of fornmula (XI11)
(XI1'1) 20 a) The internediate of formula (XIl) can be prepared by
reacting the internediate of forrmula (1) with the internedi ate of
formula (11) in a suitable solvent. The r.eaction can be performed at
a tenperature between 50C and 150 C, preferably at a tenperature of
110C (reflux tenperature of toluene). Azeotropic renoval of water is

requi red for 2Esdrintionrofdled Fignréso proceed. As sol vent a pol ar or
apol ar  non- pr gyt ﬁié%‘?&t?&r@c?{}l{?&ﬂe}é ﬁgﬁfseﬁsu&?&q: mpych as tol uene,

i sopropyl acetate E ents azeotrope water well.
b) the internmetHt 15(5‘1“ 'Wrﬂﬂ"éer(]% yetip (KPR} pafterh represevptigmof Form 1
t et r ahydr abor &igerd hisa Riffeicatid] Scantivebilosmety @S @auare @Foapd! ar

non-protic ang gereoai fs%N%gﬂ%ﬁéﬁg%ff@ﬂ?ﬁfﬁﬁﬁ%noq:'régtlfjveeﬁ%l Ligy eof e.g.

t ol uene, isopr anol —and t he
like. The redﬁt&lr%%lsmwwea@m@t@d?ﬁ/@%bww eptaenigisesd Fomt heen 0

C and 50 C, pF@ﬁ&rﬁalblaﬁm%péb&uﬁreﬂr@éﬂn{aﬁWSIﬁirﬂlrw during reduction is

Subsequent |y, Fdie b ah R RIERe B Bt SE o Bunmr ¢ acid in a

m xt ure of0¢ aéE@BW&’@ESﬁ&@WWPhF@% B/v water, with the formation of

;[ E\Ejeln?;[ grnmé‘gl ﬁ';glﬁrsf:@lsilﬁr\%iélﬁ cﬁ&%gleelozgom;-ﬁ 26 fﬁ{KBQHbﬂ%ﬁhvé)fluﬁﬂﬁy present.
Prepar ati on gFrr‘?t @Hﬁ%’hf*@#ﬁ» CYre W‘Bfeée‘lt%\ﬂnl r}%o%ﬁ Ih a f| r st at t enpt

to find a bet Fignregyins el spenteirh ogprdsemtatidveofpholodedte fmmof JNJ- 26481585,
the internedig gﬁre(w 1§8{fﬂ:‘k9}{athﬂn§ {aﬁ&%ﬁfjemr E{e form

0- (t et rahydr o- ran- 2 %P) fam ne, In presence of a
base and & sof ¥t lﬁﬁm?ﬂf dili‘fter(’i‘&éfﬁ‘llqyr?&“%%’@é?fﬁmnm%ﬂ af Farppkanddi'orm ok
successful. -9- |n1na:tlﬁiﬁﬁlcmd1f&trérﬁt’aﬁ’ipera&urws tried to protect the

amino and hydg zﬁ%rmqs %ﬁ%aﬁéﬂa %err' oqvérag? 5GPt 9 f B 'I“a%d%%h*

in order to ef ect sinu on sSa
Therefore the int er’ﬁ@&aa?]éw%iﬁf@@/rlﬁﬂf\’a@%Idlffff)r@%é@ﬂmﬁv&ted to the

free base, giMgng 16 hsearﬁxmerpmah@b@l@fsMr@rdm{r@meh btullie@BEF S A8 Form 11
convert e%()t o the i %%a@g‘% gtft%renI tempera les

Figure 16 is an XPRD pattern overlay slurry conversion studies of the hydrate in
ethanol at different temperatures

Description of the invention

= Preparation of the intermediates
A. Preparation of the intermediate of formula (1)
Sh
N.
X
30 ° 0

a) The intermediate of formula (XI) can be prepared by reacting an intermediate of
formula (IX) with an intermediate of formula (X) in the presence of a suitable solvent
such as a polar or apolar non-protic hydrocarbon solvent e.g. toluene, methylene

35  chlonde, isopropyl acetate, ethyl acetate, tetrahydrofuran and the like. Other aromatic
or aliphatic aldehydes can be used in the process. This reaction can also be performed



(XI'V), wherein Ris tertiair butyl, benzyl or fulveneyl followed by
hydrolysis with NaOH in ethanol and isolation of the internediate of
formula (XV) by acidification and crystallization directly fromthe
reaction m xture. Coupling of the internmediate of formula (XV)
with O-(tetrahydro-2H pyran-2-yl)- hydroxyl am ne under standard

am noaci d coupl | j b T : .
triethyl am ne{,}ltﬂé.?tr%a %ﬁlgfel.g? gﬁe}&g@%@ %H"% opEoane! apd e ke cThsrrepstiopginbe
(XVI) in excePyrinmed pled lgmpap@relaiedning reaction for internedi ates of
;Olr mul al (XV) MQ;I ﬁidtlid:?t(JFlﬁre{fd##Bd?EM} tethPErathBESK Ciﬁig@]?H?éh‘éﬁféﬁ@@rlaﬁfmstaﬂienot

ul venyl - grou ue e.trie m. eded for. optiml coupling.
20At t enpt s tolk%a%nﬁlfn S?G%gtdu? ﬁoepqtﬂltlgtlwgta?lgﬁfeor}g]?e LP‘ES’F‘H‘EF[‘%FG(’ ‘,ﬂa\ﬂ% rein R
is tertiary butyl, were then undertaken under a variety of conditions
(sol vents: eth |, ethyl acet ape~t¥uene, acetqne, nethyl isgautyl
ket one, di et hyl flor nmp de, Actha.n.e_&uj f &ni C aciWne

sul foni c acid, hydrochl ori ®Haci &; trifl uoroacetl i

Unfortunately either at anbient tenperature (2-3 hours) or at 50C (10
mn) the only 28Products observed were products fr%}cl eavage of the
i ndol e noiety. The hydrogenol ysis of internediates of formula (XVl),
wherein R is benzyl, was attenpted under hydrogen atnosphere and in

the presence WiThamntapminps éffbemd @l sin Saibpaed by QnvesagMlentermediate of
Gl cavage (up Tardgori BTtk MRk BEE SR USRSt HoPae R g buo
On  -10- Phe atHMC in puitablagelvent sueheasfarioles oy kpajarawp-podtictityérocarbon
o as the | iarmedl Ao ol Ler o E‘Jf”%ﬂ%‘?@’tﬁ%-@ﬁh%%ﬁﬂ?‘h“oLif and
S i Nt | : -

trappi ng the t%ﬁ?serr?g}r%iﬁn&r%ﬁhg‘%{%ﬁ?&%(c\s{ﬁ_oﬁﬁ‘)‘“f ﬁ‘? Eﬂr{:"??"‘F el igapergEe between
successful . TRE €end 68 fornifgblyrat e teamierrturo betiveem P@ afd/y °C aorgjrefrabheat
o Py 0GBl oo, ’2“‘-@““‘%%?{“?**@ o Gy e Ay iR ) et
i nal 1y P h i FrRistis ST SR bR eeomets FomRieeonypian aEimsedint
aq UﬁO:.I_ S ts od |h y\lﬁgggém mﬁrd@dﬂ_ ggfdwm Qanig;;mmﬁ dy eddifigcs the alipfiiopﬁatebamoun; of
methyltetra APl ¢ Q9 f»M@ n the free base is
then submtted to a bgsi C hyc?rg ysSI's vﬁgﬁjﬁe?g%r%gkeig%ﬂwgft'ents sodi um
hydroxides in water at reflux. The sodiumsalt in the water |ayer is
then separated fromthe nethyltetrahydofuran |ayer and acidif®ed with
5 nol e equivalents 15HCI at 10 C. The internediate of forrul a4 (XVI1)
can have a vari abl e water ﬁ\gn@nt. | medi ately after drying the water

content is 0.7 % Wen tffe \ﬁrrpWNe was left 24 h at the Nﬁﬁ&‘p‘%ﬁere,
the water contenk ipno[eatsed.nd stabiTized Yat 8_% vat er Wnil\f:h
represents 2 nol e of ter? 20 (VD N # (VI
O 0
20
¢) The intermediate of formula (I) can be prepared by reacting the intermediate of
formula (VIII) with the intermediate of formula (XI) in the presence of a suitable
solvent such as a polar or apolar non-protic hydrocarbon solvent or mixture thereof e.g
toluenc, methylene chloride, isopropyl acetate, tetrahydrofuran, a mixture of
25 diisopropylethylamine or other tertiary amine bases and ethylacetate and the like. The
reaction can be performed at a temperature between

-20 °C and 40 °C, preferably at a temperature between 0 °C and 5 °C more preferably at
0°C with warming up to 25 °C.



b) The effect of water in internediate (XVIl1) is crucial, as the

bel ow coupling reaction requires a specific anmount of water to be
successful . The anobunt of water in 25internediate (XVII1) is
preferably between 15 and 25 v/v % nost preferably ca 16 v/iv % The
internediates of fornmula (XVII1) can be prepared by reacting t he

i nternmedi ate of fornulao(XVII) wi th O-(tetrahydro-2H pyran-2 yl)
hydroxyl anine, in the ptesence of approprlate reagents such as

N—(ethylcarbonlnldo thLdl hyl NQll propane ia
nnnohydrochlorl as Cdﬁghkﬂﬂ r ehg eact|on ijr
performed in p a o apolar non-proti c and protlc hy OCRr

sol vents and m xt8res™er eof e.g.methyltetrahydrofuran, © o

di et hyl f or mam de (DMF), dichl oromnmethane (DCM, toluene, isopropanol,
et hanol , acetonitrile, ethg acetate, isopropanol acetate, 5m xture
therecf and bl ihegis vahdhoiemperasy pptectien ofiths apisapipewtivesfiomule HX)

water, pref erxalai me@ ﬂﬂr@ﬂieﬂf@d@l@d@bmm@m} witlamd famaaﬁ) bf th8Bit@mediate of
preferabl cet noI

of,, et
P enrer atupe. dabi R oS A B8 SRk SniaPishAR e AbGpate W isn ki ine nitggey
at room t enpdf &nwretectwn l‘ﬂnet pesiavned targsanieuts didimerd i ked somerdB) arsough

wat er 't S pres@ified a-EIB%thrrﬁ{@@ n@Bf the uﬁ%%{atetatwaﬁmwﬁmnﬂfegé@ﬁl dthémre

| urities are e 1oNn r war as roauc ro

donn | 150y HiEeRREEERanRange A TR PR it R S s

a sol vent suchmpitdicastdnf therimemeiatopf hrmetn (Y1) ac dtcantenbesdiabe effembh QI)
di met hyl gget apyde, (%ﬁgg c;dv%loﬂfofq Rarrﬁﬂh ?i%en‘ﬁ!:&l&%f fd}ﬁuﬁr(%{gtﬂil(étﬂe

crystalllze out . ven suc as acet one
or met hyl et H{menddy grhch, E%é‘ihéli‘aﬁll’ WW%Q‘H&MQP%&PWE R@étlzsﬁeémveaw the
used. Puri fi cabieqiient asidioevgolewf or mred at a tenperature between 25C 90C,

preferably between 2050C a an O stallzatlon time should not be
| onger than 5h. At hlghQL e erafbr | onger cryst

periods the yield of e\rinal pr od down. Rec y g?rrggﬂmon
can be performed T~r° Vent such as eflhanol int ence of a

co-sol vent such as nBIhyI et hyl ketone at a tenperabure bet ween 50C
and 70C, preferably at 70 C. 25 An enbodi nent of the present
invention conprises the hydrochloric salts of formula (Xvi]) and
(XVI 1) Pbepdkmernndimentof {hetpaesentiavens preonggyisthibe inferapedingn eftfarngfla (XI).
formula (XVI11) can be converted into the HCL salt of formula (X X)

by addi ng hyds eedyapiiios ofieGntbihmAiSslbBRNEa OlyENt such as et hanol or
met hanol while the reaction mxture 1s at the desired tenperature.

o D 10

fumarate

(Xun
20

a) The intermediate of formula (XIT) can be prepared by reacting the intermediate of
formula (1) with the intermediate of formula (II) in a suitable solvent. The reaction can
be performed at a temperature between 50 °C and 150 °C, preferably at a temperature
of 110 °C (reflux temperature of toluene). Azeotropic removal of water is required for
25  this reaction to proceed. As solvent a polar or apolar non-protic hydrocarbon solvent
can be used, such as toluene, isopropyl acetate and the like. These solvents azeotrope

water well.



HCl . HCl (XVII11)(XI X) The present invention provides a process for
preparing the crystalline nono-HCL salt Form | conprising: 5a)

di ssol ving conpound of formula (XVII1) in an al coholic sol vent
containing less than 0.1% w w of water, while heating to between 50C
and 70C, preferably 50C and 60C of the sg-vent; b) addi ng
hydrochloric acid to the reaction m xture; and c) stirring the
reaction mxture while maintaining the tenperature at between 50C and
1070C, preferably between 50C and 60C nore preferably at 55 C. In o e
enbodi nent, the proces ntioned in the para rap above forPrepari

Form | conprises addi g Jet t Fanol or net hanol i entratl on
between 10.3 and 2 \6 nmol , mf@my in a oncen

Urol. 15 In ane “gnfhodi frent an ocesses |nmenti one

preparing Form | oconprises in step a) dissolving the corrpound in a
time slot of 30 mMmmto 3h, preferable in a ti slot of 3®mn to 45
mm 20l n anot her enbodi nent, the processes nentioned above for
preparing Form | conprises in step b) adding hydrochloric acid at a

concentrati Orb) He iBrelRediste Ot I%rrﬁ (Xﬁéﬁqgeaggfwﬁ%?&%&t tgt?éh?/glioﬁg%ate ina

preferably at concentration

pref er abl e atsuaa%m%qﬁ Mhaéﬁolmrvv@ehr popBotie 2wl Rrokgdreqeipnsolvons and

?not her eBbOdmmmés,thérb@fdog eSS, BRIbHO ragdate rbﬂmam@ﬁfeﬂuaﬁbl;#lsémo&nabamhe
or preparin I n st r.oc at

a concentr at gg‘ﬁagl}e rBd‘tfg‘an ' Sﬁdf“@cfﬁtﬁ &flm%i?r E?Lml%rf (; End'$0 2, .

pref erably atprefewblycehd r%th@htemmd@med@tlon @@r@qmd/tala@wﬁonmpn
anot her enbodjrEpdtredidlg nRh@fRES Mentioned in paragraph 1 to 3 above
for preparing Form| conprises in step b) adding hydrochloric acid at
a concentration of 0.03 to 0.05 equivalents of HCl in isopropanol.
-13- I n deot hpSukseoaitlypatt fornfadopisqeefoseg! witnfunprie deid iy sittore of
preparing Fory g%tbn&aﬁmon JRh s° gm%&r%ﬂsiﬂém&ﬁaheﬂom@ :ﬁ&ﬁ?&@i&%f'f&nﬁﬂa
time slot of preferable in a tine slot of 30 mn to 45
mn. 5In anotféd)-enbodi nent, the processes nenti oned above for
preparing Form | conprises in step c) stirring the m xture between 30
nmand 16 h, preferably for 16 h. The present invention further

provi des a prqgcess for preparing the jhydrate form conprising: 10a)

di ssol ving theg conmpound of formula (XVI]I), in an ethanol/water or

met hanol / wat er| m xpure conprising norie than 5% off water, while
heating to bet and 70C, preferably 505\@%@?‘ of the |
sol vent ; b) a roc k¢l acid to the n i xit

~hyd
and - C) stirringtg\/sj\ggtl Xt TUre whiTe naint'ai
t enperature at|{ between 50C and 1570C,| preferably between SW‘%nd 60C
nmore preferabllyy at 55 C. o 1 T
15

An embodiment of the present invention comprises the fumarate salt of formula (XIII).

C. Preparation of intermediate of formula (XVIII)

20  In afirst attempt to find a better synthesis method for the production of INJ-26481585,
the intermediate of formula (III) was reacted with O-(tetrahydro-2H-pyran-2-yl)-
hydroxylamine, in the presence of abase and a solvent but without coupling reagent.

This attempt was not successful.



I n one enbodi nent, the process nentioned in the paragraph above for
preparing the hydrate form conprises addi ng ethanol or nethanol in a
concentration between 10.3 and 20.6 L/nol, preferably in a
concentration of 10.3 L/nol. 20 In another enbodi nent, the processes
nmenti oned above for preparing the hydrate-form corrpri ses in step a)
di ssolving t | e, sl rable :
atine sl ot gﬁa%%%@éﬁ?}gbﬁ%@%;‘tfﬁ@%érﬁ&gﬁ% %rgmo rr‘%ﬁ rorta %(flﬁmmetles wrih
processes nerfciddple mplesingseuns iepreer ingiesisimyltnequs dﬁl@‘pmmhwtl ses in
step b) addi mgmimidhochl oric acid at a concentration of 0.05 to 0.4
equi val ent s olt at a con tr.at

nt.r t d,. HC1 f het
0105 o 1. 1 oqrAE SR B e s pLBE IR R caR T Folt Bat et 6%
to 0.4 eqbi vahtermeliatgof ﬁonami@ﬂlﬁﬁlan@ﬁdnﬂldn wpemtricdith tepnionesitaeibimoded in

paragraph 1 tgre) %J?l%\é?n RY teﬁfaﬁ'%f}’l ﬁ:&n&ﬁ%r ﬁﬂ%@l?olﬁcﬂié@b@%?d 3@?&6&}0
step b) addlggcﬁ%/ roch &ﬂlc a{ a ‘conce ntrg%l on 07
equi val ent s Brethepolgd49 attﬂ“é’f él?edﬂievn%ﬂlat%lo HE@H(XX? Plﬁﬁ‘“@%ﬁ%@é‘
0.03 to 0. 05 cegslhalientliscctl3Flom Gnedabesn @ixngdi ment, t he process

mentioned in paragraph Ito 3 above for preparing the hydrate form
conprises in steﬁ b) addi ng hydrochloric acid at a concentration of

0.03 to 0.05 eqyi < nts of HCl in isoprop&nol. -14- In another
enbodi ment, the pr c,g§ d abovew ~preparing the hydrate

n n
formcorrprlsesmsep dlggﬁpgthe co n a | ot of
30 mn to 3h, preferabl a ting slot—of~30 m wman

anot her enbodl mepk, the pr° @Sses ment i onegl( above f reparing the
hydratef8rmconpr|ses in stRep c) stlrrlngthe mxtur between 30 mn
and 16 h prefer any for 16 The present invention Furt her provi des

slurrying prdcustiesoftae mfﬁr@ﬁ@atie@é fqr@&u}ﬁ (VIS P-Steahydim2 ey
FormlIl in a @ﬂo‘p(?l:ahur&ﬁhﬂgﬁs@ildﬁrﬁ@i’ﬁlﬁjabﬂ%hplggg o¥BdikiamalE D, FEDBT,
terrper at ure t ea ot at [

Puper e Bttt R A Bl D BhOE o b ety
et hanol or neidididie ca@plmgtr@wp@m B intermetliages Of écmulaz(&z’) vhersfiieR apfyveay!
70C or hllghercausea%rﬂe @I@Na@@éflﬁ?ﬂﬂﬂdén?ﬁ@ﬁoup hetoTheiieityNehif REAEERS

menti oned above f ](f)r%gft"‘éér)a“ ng Form [ nmay corrprlse 10 % of water,
preferably < OPYg nost preferably < 0.07 % of water. In
anot her enbodi nent, the slurrying processes for preparing Form |
further conpri 20stirring during at leas to 7 days. The present
i nvention furmé%?;ow des sl prryl ng préﬁs preparing the
hydrate formco

urryi ng-Form I i m}em
or met hanol / wat er % i ng—at_l.east 2510 %

slurrying a m xture of E and Form 11l in_an ethan wat er or
nmet hanol / wat er 'm xture co r|S| ng at | east 18% of water; l

20  Attempts to deprotect the intermediate of formula (XVI), wherein R is tertiary butyl,
were then undertaken under a variety of conditions (solvents: ethanol, ethylacetate,
toluene, acetone, methyl isobutyl ketone, dimethylformamide; Acids: ethane sulfonic
acid, methane sulfonic acid, hydrochloric acid, trifluoroacetic acid).

Unfortunately either at ambient temperature (2-3 hours) or at 50 °C (10 min) the only

25  products observed were products from cleavage of the indole moiety.

The hydrogenolysis of intermediates of formula (XVI), wherein R is benzyl, was
attempted under hydrogen.atmosphere and in the presence of an appropriate catalyst
such as, for example, palladium-on-charcoal and was judged unsuccessful due to

30 competing cleavage (up to 20%) of the N-O bond on the hydroxamic acid product. On



slurrying a mxture of Forml and Form Il in an aqueous nedi um
conprising at |east 90 % of water. 30 In another enbodi nent, the
slurrying processes for preparing the hydrate form further conprise
stirring during 4 to 7 days. I n anot her enbodi nent, the processes
for preparing Form |1 further conprise fihmering 35t he precipitates

bt d aft F
Srurrying a rirsHath HecldleBr i o) Bt EisFa i he ot 5P
above. | n andnen Rapbideinge hereintrhferred torasyhaigtepmedists 98 Hrinvia (Kvéphnidey

Form | furt heﬁﬂcp&ﬁiﬁfﬂoﬁeanda&épgfn therufvehd 6y- bﬂ)ﬁu&tb?‘fﬁls thiB&iIRALRBNAPh
above, washi ng | ter edRPglﬁfl%lf% tat es ter slurry

Formll in an 4l CCLSF Fa’éﬂeéﬁf%%"frﬁlharéﬂﬁén g'vﬁf}iﬁcﬁf"@%‘fdgqfor m
| and Forf | Ifomnula(}éléﬂ)\uedﬁr sangilar nefiditidne i .6b eqyuivalasitosidiydrothierinasd etiginol,
step is perf%"f?)dasﬁ\%chﬂe&t@ wane solvent enployed during the '
slurrying step. For the preparation of any of the Forms of the
present invention, which proceeds froma solution of the conpound of
formula (XVII Ia, 0| s ouId be recogni zed by those skilled in the art
that the SO|I he startlng mat er i mfluence op the
solldformlo thee duct nt rol t ing s
Formis performed via th mm process paran’g}(gm
invention provides,as well t above processes for preparing Form!|
conpri sing between step a) and{b)~seeding the miXfure with Forml. 15
The invention provides as well @ bove processes for preparing the
hydrate form conpri si ng bet weef tep a) and b) seeding the mxture
with Form 1. The invention proéwides as well a process wherein the
obtained crystalline formis 20isolated by filtration or
centrifugation [i)tl onal | y conbi ned w th washing and drying. The
startinglPmt @ Faplly shedreedioss planisrardisie X pan We%ﬁ?lé%delm any qwecms iSe{uiray
be any cryst a:brﬂﬂoﬂﬁehelitmh@inohhﬁldcsmmmdn eiﬁetlﬁﬂfeM@rdﬁ@th The: orZimidNatdr

the term"co unds ent
formila (X) ngot%fl}n'g)tﬁe Ersg{);ials? 1Sq§%ﬁu}ninr%%q gﬁ?% ﬁfdlr&?ée}é]%vnﬁ@%cgp gggpfah%fts
the sol ventss dyydrpxides nﬁeatgraé@uat?‘lmo fun $0d i fhesvagrilayseisitenms  of
the present 'sEﬁé?»d%&d £ WEBRAIRRAIRIreR ] ¥ A0 GeiRifRE WathSDIYRRE Sivalkhts
anot her ?g g&&g the solvents enpl oyed in the preparation of
the crystalli of the present invention are pharmaceutically
non- accept ablThe mémdi‘asa ciforoeild GEYII Ny haysovariahty wateri contgsteIrnmediately

preparati on Qheiidh thiCBhlet e@ezeﬁt@%ﬁmwmm%ﬁ HeaRrocesses
for the productlo the crystal

entl
typical |y 35@HeesaERIeobt ¥t YFﬁ“%}t E’F%’E‘"&Iapg ﬁ@b%la?qp ﬁ%ngt‘”éﬁf&f C'ﬂ]*rrslﬁﬁe%ﬂnts 2
sol ution or didpefsitan of the conpound of fornmula (XIX) in a sol vent
medi um 94 fromslurrying the conpound of fornmula (XIX). -16- One
skilled in the apt woul d appreciate that the conditions concerning
crystalllzatl,on ermdlfledln order to inprovg the
crystallizati on proge or to |Nn ce precipitatith, [an am wi t hout
affecting the formf %@ obt ai ned. These iops -~O
i nclude bringing the s

(XHID)

d| persion, or slurry of

Xvil}

b) The effect of water in intermediate (XVII) is crucial, as the below coupling reaction
requires a specific amount of water to be successful. The amount of water in

25  intermediate (XVII) is preferably between 15 and 25 v/v %, most preferably ca 16 v/v
%o. '
The intermediates of formula (XVIII} can be prepared by reacting the intermediate of
formula (XVII) with O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine, in the presence of
appropriate reagents such as N'-(ethylcarbonimidoyl)-V,N-dimethyl-1,3-



5formula (XVII1) or (XIX) and the solvent(s) to a desired
concentration, bringing the said solution, dispersion, or slurry to a
desired tenperature, adding the desired concentration of hydrochloric
acid, adding crystal seeds, effecting any suitable pressure, renoving
and/ or separating any undesired naterial1pr inpurities drying the

f or med crystals to..obtain the in a id sta i f. such

state is desiFreERfcdigninejpagoly ?‘gg‘ﬂﬁ% @%)ﬁﬁﬁ% ag fﬁag%qt Il\ﬁ%feiaﬁtﬁ’“i wn pey

reduce the sgictfbimhsddiiy polfar omotﬁom;mdeanﬁpmheh}'dwcaritqn@nlveﬂthend mixtures
solubility ofpdhs e COARAVAG: - TRH %méﬂg)?fgnﬁzﬁﬁldg (BRI E(‘hchli’c){'oﬁgﬂ 1&9 an

anti-sol vent. %g% |ng the soI rsion, or slurry ‘g
conpounds of P H’v‘t?ﬁt‘nltﬂii’f%ﬂ"i‘ﬂ“ harOiaseipd e FUB1 hestptc, SroEERER taF‘?S?'Fe
does not Aecesigawrd thyredfpidyniature aftuneas enoraofithedifforvarsulveatsivaith witeit he

compounds of gbBUSALLODo kil SRIAALD ARG mof HERKBA%ALAR BB change

in concentration o I'nvéntion cou

pref erabl e. THlacglakensthines al%f’s‘é@felt dfie mpsTaRITgUEnedes irpast or eaRcerheRERCR on
are those comydg -40°¢ igefarably & fomRinpeiaace, evaporation by

at nospheric distillation, vacuumdistillation, fractioned
distillation, azeotropic distillation, filmev poration, heati ng,
cool i ng, other nlques well known in e(ﬁr d conbi nati ons

t her eof An optlo @u\p ocess flor obtalnl er/g concentration
could as well invblve e;s. u squNlo f Lhe|cqﬂD-unds
of the invention and I s or exanpl e, by add| nt

vol une 25of a non- sol& t %o the solution to reach the saﬁhratlon

poi nt. OdBer suitable technlques for saturating the sol’Uf% on include,
by way of exdimpk@gcti¢rine fashandangietowhedt eraadh Watcnalpresemwhmmwi‘ontmeower
invention to q&ﬁé

sol vent f romu%lﬂ&g d?)?fdd{dlit%ﬁs As E}é g}rﬂggg{ ?Ptr ésg%}rag{i hl% rg&ilgf[l ﬁ%geva;dg%mdmt
sol ution encSfPIE8¥E- sol utions at their saturation points or
exceeding their saturation points, i.e. supersaturated. A nearly

30sat ur at gd %ﬁ‘r@é ﬁeﬁ’m%ﬁﬁt@%ﬁthtﬂnﬁwﬁ!i Eﬁd/ﬁp%aﬁ R@&lS?Jledqgggol§'%tl§€lﬂttalson but

have not teac I'rT saturation
crystal | i zat iddnethylGumeridsfor dipactiylacstamids, Wé@f@‘?l& ﬁlmtthylmffwé% [Agiditipp of @
accel erating csrswsélaIallbwatﬂeq;lﬂodubsmhwseﬁeelong Qdisolvents @nghsdsaketode, tritehyl

duct ' f
5;25 gf WO,[ hs gsr 3}1’%@%&?&6 T natlﬁ/g Ip{hﬁ]%é nsé:u}éreél gfi% 1y 1|ne{}1¥fts(9bt>{ﬂg{%tohe chltl bg {lsed.
spont aneousl )Pumﬁt:&’mutcalahg/parfmmg@ nmpmpqrh@rqﬁe@gmﬂi 981G, mmferably between
enconpassgs Bgtd.crred @i‘%@ttaﬁza\f\fﬂﬁhﬁle%ﬁbﬁﬂ& at)tlueaaftgepmaeﬁh aAfage cul ar

form of conpound of formnu ur.s. s , Or.is

i nduced or adTRPEHYERE IOH%EF(?@@"JIF"‘J‘&B%‘)‘?%&& ﬁlélr?? %?frfa’ﬁie@ﬁ‘é%{ﬁ’?%%“fns
critical forRmh@&hﬂmmgxampaemmwmhadnims@vmﬁh&mweeﬂmﬂ@emdwmg%aneﬁéﬂ90-
to the addit '591%19 eréI;tflle ny'ﬁet Rl etrétulfe%%tvtlréeh 3b® and 70°C
5crystallizatian. yst see means powder of

previously owpﬁﬁﬁ@ﬂaé?@étalllne f orm of the conpound of fornula
(XIX). Papticular crystal seeds or seeding material of the present

i nvention, i ch.can

fol | ow ng: g]mbo%lmg'ﬁ OP@% yése&r[t?ﬁvfe Rg&fn@ogﬂ&g%ﬁg% Hk%(r)?n (Fl% %anggfrr%%muﬂg
(XI'X) and théXb%Bp@t Hﬁ 10fornula (XVI11); crystal seeds of Forml;

or crystal seeds of FormIl. By bringing the said solution,
di spersi on, sIu rX 0 "E%kred tenmperature, one will 15understand
the acts of 62 8avi ng at anbi ent tenperature.

Warm ng 80 the solutlon dlsperS|on or slurry may be necessary to
compl etely dirss@lidihg: SIBRAN BV R chilBe EdRVEALd 18 the HCI salt of formula

(X1X) by adding hydrochloric acid in a suitable solvent such as ethanol or methanol

while the reaction mixture is at the desired temperature.



Renovi ng and/ or separating any undesired material or inpurities may
be perfornmed by 20purification, filtering, washing, precipitation or
simlar techniques. Separation, for exanple, can be conducted by
known solid-liquid separation techniques. Filtering procedures known
to those skilled in the art can as well pg used in the present
process. The fiItrazions can be perforned, anDngs ot her net hods,

passi ng the sebyta. i spersion, or slurry tht per si nt red
glass filter ottherl ge ane nateri aI by 250éht |on gg :

usi ng Buchner style filt Rgse |+fef—ef—plates
press. Preferably, in- Iin P rati or safety f||trat|on nay}ge
advant ageousl y |ntercalated [, the processes disclosed aboyg, in

order to increase the purlty o* the resulting pol ynorphic form
Additionally, filtering agents such as silica gel, Celite(r),

Arbocel (r), Ci'h@@l‘dsbﬁ ifhreati OproSide s prob&ss Kdr paﬂﬁg’t}@cﬁ)@tahﬁxemo%@ldsaﬁo
separate inp%; es fromthe 30crystals of interest. Crystals
obt ai ned may Bgnefg%'ﬁ??%d and such drying process may optionally be
used in the d)fdiegoding mnwuatﬂ bf foanile (X H)siagea slcohdlicrrolventt deataindmpsless
crystal lizati onmaaﬁq@fg‘w §f\@£%81 Wafle hEdi%k RObRKQHSRE 854 7a¥e! BRr Ay 50°C
t echni ques known t é ?§§ kilfed in thé art, 35such as heati ng,
appl yi ng vacuum®ddr& Fﬂﬁmﬁ1r or gas, adding a desiccant, freeze-
dryi ng, sprayeden@gwdamhbucamdmgﬂwmmeMmeﬁMe andr any conbination

t her eof 18 Pgtﬁlﬁ@l?g? £@4n ﬁfx%@dh l|=: ﬁﬁgﬂtﬁﬁ‘ingftheq n%%% bgtf\ve%lb% C and

conpound of or e conbl natl ons
t echni qué8 and ?ﬁ%ﬁ:t prefes ‘?qﬁ‘éﬁ@o@ %n%@fbﬁmf&ﬁﬂrﬁé’ifa%ﬁt%? Cexanpl e,

crystallization of pol ynorphs of conpound of formula (X X) nay be
executed by di vi i o] for
(% at a sehpRSlistuns BERlBEI ol i blebl R IR Bepde e TR 1
the said sol vempnwaé@rle@tégnql ﬁtmﬂﬂgnqign@h@ce@rﬁé@nbﬁtate%h éﬁn‘i B@6 L/mol,
conmpound of feiferdbig it XbahcentbatioR@f$@B d.A86ll uti on, di spersion, or
slurry, 90I|ng the said m xture, and optlonally washi ng and/or
f||ter|n3 and drying the resulting crystals of conpound of fornula
(XI X). Opti ormbiother pmbydinreph sieqfroweseptgnidonsd abaerfor pregaxin¥)Foray ceygprises
prepared by g eépé)v(hegm@ tﬁ@@éﬁfscﬁﬂd 1&9%c§io%m MG 6 SAPRURELRSin a time

formula (XIX) e medi'um cooling said solution, dispersion,
or slurry and‘%ﬁ%@%ﬁ ﬁBW“Fllterlng and drying the obt ai ned

pol ynor ph. Anot her exanpl e of preparation of crystal forns of

compoundf fig eeﬁrféb%s}nempmaﬂaépeseyneaweagb@ fslﬂé;fe&%@g Fhm | QMR

(XIX) in he solvent nedi u opt1 ona shing and
dryi ng obt ai h@ﬁ%w@fﬂmg@ o8, lefls}éeérltsr%ﬂnﬁathiaaﬁn @/0%  Qui UL YA Qe
nore than oneogdeysitad HCZpief@ﬁbl@ﬁM&ﬁSentﬂaﬁorﬁl&Waﬂrﬂ) Ch®eS] equivea]entsyo  Of

Tore extra Cr¥e%ér%%1e a?é‘{;]dn%gué#l‘c?ﬁ’%et({z%&l §8s ﬁdﬁ/@%‘ﬁ?ﬁ%ﬁ y performed for

di fferent reasons, ncrease of the resulting
crystal form ZOBy di ssol ving, dispersing, or slurrying the conpound

of the inyenty Qribtlheﬁ' eﬁllaedmhve{etpro&mn&ﬁwn@@inapa&gehphfletbe%oal:emf f@pardiy

Cbearn homogHER L Epmirb il iR Bkl o Ko Chtenuflio Dot GLPa Y

to a two- phaseuissleitenf dChQi Molargrefbrahlyfat medncentiatiod ddtveeh 03 té H.05

anmor phous, c%ﬁ§g§g&§ne form or mxtures thereof, dispersed
(suspended) i I'i'quid or 25dispersing medi um usually t he sol vent.
The term"slurry"” refers to a suspension fornmed when a quantity of
powder i 30m Xeandtindr @mdodiiri, theiprocsts iabntiohed mqlaragraph 1anl3yabstd Yhpieyaring

:FLEPLE\ &3{ i gﬁ%ﬁl ?%Mﬁr'ﬁs%g in S|t§4 tﬁ Xmhggﬁdl%aIl&gosa&:?atta%n% féh &o. otP 0.05

aln a tives,
exanpl e one @gmﬁﬁp@s of HCl in isopropanol.




30di spersi ng agents, surfactants or other additives, or m xtures
thereof of the type normally used in the preparation of crystalline
suspensi ons and which are well docunented in the |iterature. The
additives may be advant ageously used in nodifying the shape of
crystal by increasing the |eniency and dggreasing the surface area.

35The sol vent, nedi um cont ai ni the solid optionally be stirred
for a certai ﬁnﬁé?':l"ﬁ"oer%’fogil?%,tﬂ%PrOWS@@r%%P%PY%iOéHreﬂﬁl}gglformér"ompnses
exanpl e, a hiightephpdissoivingthe@vmpoumdge aitisersiaof ) e Iapicfnabdd intdase,
to generate the desified LaLli cl e size for the organic conpound. -19-
Control of precipitation tenperature and seeding may be additionally
used to inprove the reproducibility of the crystallization process,
the parti ¢l e IaiaAethel ebiboldindnit,allc Grockst @miantibnddi®oRy R PebarindSF A tombiges

Cormound or (RLPIT iR BLASLES M 0 ARSI RIEINELS? 11

crystals of the conpound of the formula (XIX), which are introduced
into the sol utHeQesbit iﬁ%@lb@gmh%ﬁTﬁdmgs £ cal 8@ phoashd Behostapaysy al
times at various .tenperatures. e amount of the seed material
depends on t HE™PEAPE of the experinent and can readily be deternined
by a perdén s fiswivingthetremaetnd offpimodd (XNVIID,He aaxthamtl/valer e edihagol/water
material is 10am%re%$€ﬁ9ném\6% @R 30,Q0r wWalt?, ARt to BENRERSHIMRA

material expected fromthe reaction. The tine for crystallization in
each crystalliz&! CoPretarahly oy ﬂa“ééﬁéﬁﬂf%ﬁs‘?lﬁ@t’condi tions applied, the
t echni ques erp| addk lanlckchioricabidantie restidn mituldy @rki ng up the | arge
particles or ag . AN er. Cr i o
hadi t§ onal | y fﬁe%;ﬁ??%%?@a%‘?ﬁ%é%%%r:ﬁﬁls%%h;?é?%%ﬁ%%@%‘é@%fﬁ?6%6%@‘ C and
homogenedds par 746 pre&gratdy batweet ¥ Rging 60 1Ghaoemyefeably at ovieer
aggregates and coarse powder of t.he pol ynorphic fornms of conpound of
formula (Xl X), may b tiopnally mlled and sorted by, si s
Sounder gor no BARL eREr BReh AR prote b p AN BB £ s Blebiina e
breaki ng up thyératefoge cpaptises Réding ptharpd pematherol o1 2 pencentedtion beigieery10.3
met hods and apRaLatYSoleldfcrkigWa béhckitfutidh bf f@8 LAt i cl e size

reducti ogpof powders. Resulting particle sizes may range from
mllimeter's to mlometers, yielding i.e. nanocrystals, m crog;i\;stal S.
25A pr ef er r ednappherambedinnt, ithd proceysemeytipmadiahgvd Hr prepanirigthehgirey form
mll, or mcromizeli, 0RE a1 &&cRing 1S c8RbiinkYn b AmRIRALES) R fol 30! Siefetlble
small size in a narrow size distrjbution. Mcronizers use the kinetic
energy of collPpsimsslafef AREHR AP es suspended in a rapidly noving
fluid streamto cleave the particles. An air jet is a preferred fluid
ener gy il . SRAD ' by Lrinff S Bt Be FHhO
a reci rcuzl5 at ilﬁgg‘ﬁg‘?’%_l C gﬁgetnreggénl%rgéeg%ﬁg? c%gpﬁgéig‘?%?ﬁog ) rner{g(’:ar r?ﬂgde

al of t i nsi de ORmPriags|in stgpl) addeps idrdslogiopeidat & senvertaign 06085 it cul ar
si ze cl assi figoivalktai ofSorefyEddME] prefeeabdf atskbhdeniritidnt@tvedeh (iBLb d. 1
appreciate that. spne crystalline fo un pfion to
anot her for meaﬂ‘rvflﬁats’p%{ﬁéf%n e ic%cepéa hocrzllﬁ?a g“r'ﬁen g?&%@lro g’c%qéglgli%g{si on of
the crystalline forns -20- provides the crystalline forns of the

conmpound 30f fiQLAMhE drlfodim®e B hB6kst iRAtdRA M ]?ara&ﬂﬂm fol3 @ddle FdiPreparing
hydr at ed forrr}DJ Thcgse forns are .su%‘sgfbsnéchal }]% Ii?ﬁq?' from.i rrgurlttl es. ¢
Sui tabl y, ¢ heRehERALTSRATEOHB B qdiS e IaFic Rl p EPUEO TSR
sui t ably t hey.@otot0e).07 expivabnes ¢fifHrl (59daér) prepuatily hesqonesndmtipmbasween 0.03
suitably they talRAgsore than 51 % of inpurities. Polynorphic
purity may beto'?gjsgteggl %y )S(PRD, with the area under the peaks used to
cal cul ate pol ynorphic purity. These fonts are essentially pure. Wth
t he tent 35essi@nhbtibd enbpdingent,itbe preedst muptienct aparBRapHpLITES, atdwue falpkoparing
nore than 95% re I . r.e. ' I
nore than 990}(fl Qﬁ%@te T@ﬂf’é’ﬁg’ﬁl Iggsgh%éwg‘r%g%%?%ﬂ’@%cﬁﬁ(ﬁjgraggraggi%zc)i%cs%mzra&tﬂ)g0¥

0
0.(5)3 to 0.05 equivalents of HCI in isopropanol.



conmpound of forrmula (Xl X), wherein the crystalline forns are sel ected

fromForml, Formll and the hydrated form I n one enbodi nent,
there is provided a m xture conprising Form| and Form Il of 15
conmpound of forrmula (XIX). In another enbodinent, there is provided

a mxture corrpri sing Font | and the hydraged form of the compound of
formla (XIX) ot,her odi nent, there is provided ture
conpri si ng thrgaﬁ &}Faet“é ARyt gbﬂroﬁ?ff?ﬁr‘f‘q“h{}?edtarl?g"% hBSEHYP & T‘ﬁ Pﬁﬁﬁtﬁlﬂam
(XIX). In anctotrmnse?rmgtstp@dussomh@ﬁ@ compgurnd\vin d dichealatioR Blimén odippreferabiec
Forml, the h}{q%ﬁ&esqlotfoq@mg%‘tp@;n Il of the conpound of fornula
(XIX). 25 The present invention further provides a mixture of one or
nmore crystalline forns of conpound of fornmula (Xl X) and an anor phous
f orm of a3SnonnkEdtheadnbodfmdninghemopasusdn@iiohdalraiilafof Me&nng\/\zhehyairﬁte tfdith
crystalline fgrne are I r rm. | d d
form 30 The c r5%tleF%gicﬁ%&%ewggé%eegégﬁl%gg? ?g ggtkéfab orm ﬁfﬁ
Font 1l and the hydrate font are given in degrees 2-theta. Form| of
conpound (Xl X)helpgeseidframtion fizer Mvﬁi}i@él@@%n pilobdsaqtibOptepRRk Forth 1
two-theta 35pCOSItnIiOI’lS 15.1 0.2, 17.2 0. % 4 0.2, 24.4 0.2 and 27.7
0.2. Font | iS PUrtRer charact erlzed by X—ray povvder diffraction
peaks at 1Pwo-t helvayips&pom drig apolgem splected from@tiRneld mephaBol @ a2empergare of

Form |11 of conpgq%t g@@@(brd@;%@fmﬂ r Qy typical diffraction
Kk t t t het t
Do o o e SRS Pk B 8o Byl g B e Ford e o

peaks at two- thmle&laqudatateomsraYurdoﬂatZe'cahiD"EZp@fe@atﬂy at570fReorhighent e f or m
of conpound (Xxrx) is characteri zed by typical diffracti on peaks at

two-thet?p |t|o Qbﬁa %402and 26.5 0. ThF Hydrate_ is
further dRar Eta%?t m}@nF é‘%ﬁ FRaes Pr&F‘fSF‘?Sa{Pﬁfitlaﬁedp@élK% O PrepRng Framd
positions 21. rﬁay():oﬂxpmellai% & viatét, préferabie< X% efywpawaat picrdbl pe tologs of
pattern (XPRD).of Form| is as substantially depicted in Figure 2.
The X-ray pomdier diffraction pattern of Formll is as substantially
depicted in Figure 7. The X-ray powder diffraction pattern of the

hydrat ed for mikfoth& eaiboaingnt,itled élMTﬁﬁ@?l@bé%ﬁlesifBr prégiiing Foen | AthEheom{itRD

data and tt? &ér{@gﬂgételn s?ﬁ'toj?ﬁ forms were obtained using a

Phi li ps )% Per’t P % actorSter PWB050/60 with a gener at or

PWB040. The instrunent was equi pped with a Cu LFF X-ray tube

PWB373/ 00. ThgeGra¥naumebntion RethanNabyiaek Wasn SROEAsIor e O[Za% 9 the hydrate
wer

backgr ound S?fnﬁl e hol.der. The instrunents parameters 2 e as
fol | ows: QP CBPPUYPEage: 45 kv generator anperage: 40 mA
geonetry: Br agg- SemyihgRorm Htinge cthprabivater ot mgthanol/water mixture comprising at least

25 10 % of water; A
- slurrying a mixture of Form I and Form II in an ethanol/water or methanol/water
mixture comprising at least 10 % of water; |
- slurrying a mixture of Form I and Form II in an aqueous medium comprising at
least 90 % of water.
30 ,
In another embodiment, the slurrying processes for preparing the hydrate form further
comprise stirring during 4 to 7 days.

In another embodiment, the processes for preparing Form I further comprise filtering
35  the precipitates obtained after slurrying Form 11 in an alcoholic solvent, or after
slurrying a mixture of Form I and Form Il in a solvent as indicated above.



25 The scanning paraneters for Fornms I, Il and the hydrated formwere
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 revol ution
time was 1 sec, the radiation type CuKcc, and the radiation -

wavel ength was 1.54056 A. 30 The scanni ngsparaneters for Fornms | and

Il were as fallo e.ran s 3 to 500 theta ntnos
Sean ot a1 nilh ot GReeErt Guiiinind Dot Tauop b Epr TRERE:oHIEH

revol ution tiafter thadiltérimestep dftihe paakiragh above, yehiGy Ke:, ﬁltarmi plrqusltaaadlohtanmd
wavel engt h w@%tefs ééﬂégﬁ&m A% a?a@%ﬂe 'sagerﬁaar%ﬁsﬁ &ﬁéylﬁﬁnmﬁreweﬁ gd

formwas as fol e range was a conti nuqus
scan at a ratdd SP“@IIGEG?SIVFH@E‘ éﬂlca&’fi a@@"%@’@e@@éh?wé%héftg Steprjg PERTASE
revol uti of tiwith thasanie stent ¢ygoyaicivaing de styrpénglsdga, and the radiation
wavel ength was 1.54056 A. -22- The Incident beam path paraneters for
Forms. I, Il and the hydrated formwere as follows: program

di ver genee| s|Hot theprengration oSy & thesifqrms of the present inysaEen. Ndiudh: PIorcasn figim @

fScat }: er sl : t sdlutioR 68K K&hﬁ@nd 10 fobalaq xR Gt gﬁdulbe,amcaghbcda@rtam%tsﬁﬂﬁd
or or ns

h
Coat tor shi eify iRl GO OR BT KR gl SR fomn
det ect or 1X' Celf dheeend erﬂuet zad comtead pf thie resubingPRB! Berakis p@@nrmed e the euitipé d
for Forms 1, braphdodediephyrsigbed formis defined as 0.2 due to
experimental differences, such as instrunentations, sanple
preparations, and the I|i ke. 20 The characteri si ng | R absorbance peak
posi tions of ’Iﬂierimmlion provideskstined thy ebeare cbckssenioa pepgingdiormr comprising

wavenunber s $fieen 85 H) dndth sCOMRAYOR (Xl dorhiar act er  zed by an

i nfrared spectrorretr 25at t enuat refl ectance spectrum
with typiléal absorption bands at 31192 cm |, 27562 cm|, 16342 cm 1,
14752 cm |, I&éInkatied protidesl33isell theralove pbebidecivr ﬂmepérﬂ'%&héﬂﬁdntﬂ:f&‘ﬂrQS 2

cm1 and 106681%?%&“ b&We Stgpog)%hLégcfa?ﬁgnugﬁﬁguéﬁt olns1characterized

by an infrare rometry m-cro ctance spectrum
wi th typical absorption bands at about 3553 12 cml ,

The invention provides as well a process wherein the obtained crystalline form is
20  isolated by filtration or centrifiigation, optionally combined with washing and drying.

The starting material used for the processes of the present invention may be any
crystalline form of the compound of formula (XVIII).

25  With the term “compounds of the present invention™ is meant a compound of formula
(X1), (XIII), (XVII), (XVIII) or (XIX).

In one embodiment, the solvents employed in the preparation of the crystalline forms of
the present invention are pharmaceutically acceptable solvents. In another

30  embodiment, the solvents employed in the preparation of the crystalline forms of the
present invention are pharmaceutically non-acceptable solvents since they may also
find their use in the preparation of pharmaceutically acceptable polymorphs.

The processes for the production of the crystal forms of the present invention typically

35  include obtaining a crystalline solid material from a solution or dispersion of the
compound of formula (XIX) in a solvent medium, or from slurrying the compound of
formula (XIX).



32032 cm 1, 3014 +2 cml and 1541 cm 1+2 cnt The hydrate form of
conmpound (XI X), after 42 days storage at 40C/ 75% relative humdity,
Is characterized by an infrared spectronetry mcro attenuated

refl ectance 35spectrumwi th typical absorption bands at about 35582
cml, 32382 cml, 16072 cm 1 and 997 cm_16:2 cnt -23- The IR pattern

of F I t | | t Fi 1. The.IR
For molnln i sI Zs@nseu%q{) a&‘a: i %‘é“gﬁpg’lf%& § t}}aﬁ@p%ﬁ&éﬁ%m %eﬁﬁgpcéfs?%ﬁ%%g?
t he hydrate fegyrheirsodiiedinpsden ita ingirdye thepiysteléidation pFeager @ td indu&The | X

data and patt {2864 @A E MBbLIAN R (e RRL AR bt
spectrorretryp%d&?c? Atte ed To(tzﬂtﬁ?éq?flec ang)g%rg?g} oA%%?Jmeﬁe

Nexus FTIR sﬁ(%ff PB‘FHB?Y e bringing HoRT ISBRRNE OF FYTHAE Coppeypd otk
Spl it PeaSwi tfbmSila CLYEDak (XPH)end dtesolvont(s) seeadesarsd eonodi@Stion, thhinkie the

wi ndows. The sﬁﬁ%glugaﬁ %%Eﬁfo?x $I%ur§ptgg%e§1redltém?é?&ultzehgdﬂyéjtﬁghgsuje&) r m

were as foll ows
range: 4000 t GOREsOiratian of hydroghlprieacid ddiag rrystal sogds, piestiagrny %%ﬁablee on
KBr. 15 The aestuwraaymobing hled/d)ﬁepiasmfgtmsr@ad@&ad(ﬁ]a&halvdrdmguﬁtms (ﬁ'?ﬂhgﬁhel

|1 and the h3f'9 sta% {Qlobthir} t%% gFlSﬂqugD%S m 4 thd sgaltle it DFAREN eglre |

di fferences, uch% S I nstrunen préparations, ‘t he
like. 20Tﬂe characterising differential scanni ng cal orinmetry (DSC)

endot hermi ¢ peﬁ%femawa @mﬁldﬁélnﬁﬁ gatedn iFQY ¥Bude twmbhh@bﬁﬂﬁlcmaoﬁdasc
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wi t h deconposildingan amti-sdlvant. 197.3C. An exotherm c signal is observed
at about 203.6C. An extra endothermic signal in the DSC curve is

observed t out 7 to solvent evaporation . _The DS
curve of ! “Ing1“§ tﬁ%wfwgt%lmwm & B‘BY_B?@B C?‘HP%}“&&P’E&%?“"?W&%E
curve of 30Feolnmith td sd@seduinstrantiomiocs ndemcestsadynmplﬁlagdmceeﬁe mlthe DSC

dat d al
Q? 08 oaR/erchr ‘eég:bc{eﬁ{?{itgn%edﬁ]ﬂet B uNRcE lfét?lﬁ@e'nﬂ&ﬁj H&in %as-gﬁ d%?ﬁe%%e@ abs

coo uni t
sanpl es was &b@w@ IIBCQPﬁe“tWﬁP’é Af the F%‘“P?%’gé’f QW%YFHP?\‘% @%ﬂg g yfiseable: The
al um num TA- kethhiquesrkd ﬁnarasbiaemigaandesﬁbceccﬁlafmia%n W fleoss camimen irpthe arty fat e
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const ant P y puarg
dlstllla’uon azeotroplc dlstlllatlon film evaporatmn heating, cooling, other techniques

well known in the art and combinations thereof. An optional process for obtaining a
desired concentration could as well involve the saturation of the solution of the
compounds of the invention and solvents, for example, by adding a sufficient volume
25  of a non-solvent to the solution to reach the saturation point. Other suitable techniques
for saturating the solution include, by way of example, the introduction of additional
compound of the invention to the solution and/or evaporation of a portion of the solvent
from the solution. As referred to herein, a saturated solution encompasses solutions at
their saturation points or exceeding their saturation points, i.e. supersaturated. A nearly
30  saturated solution refers to solutions that are near saturation but have not reached their

saturation points.

A way to improve the crystallization process of the present invention, in particular of
accelerating crystallization, is by seeding with a crystal of the product or scratching the
35  inner surface of the crystallization vessel with a glass rod. Other times, crystallization
may occur spontaneously without any inducement. The present invention encompasses
both embodiments where crystallization of a particular form of compound of formula



-24- The adsorption-desorption characteristics of FormI| and Form |
are given as % change in Mass. 5Form | of conmpound (Xl X) adsorbs up
to 0.6% water at high relative humdity, it shows no hygroscopic
behavi or and remains crystalline during the test. Form Il of
compound (X' X) is a hygroscopi Cc product. ¥t adsorbs up to 9.6% water
at high rel at hum di t product dries conpletely durlngth
desorption cy@ ) QFFYTSIHP ﬁ%ﬁoﬁ y,cqr)}%lpglpqegﬁga%ye{ >P‘P\[855t’fa§‘f”mﬁﬁéeme“t or.
ADS/ DES cur veacoflerbtdamis critisal & cbtalishg@mpartbdlyr fdemi cted in Figure 5. The
ADS/ DES curve of Formll is as substantially depicted in Figure 10.

15 The ADS/ DES data were obtained using a SM5 dynami c vapor_ sorption
nodel DVS-1 alh$ teHe Sipding féf?é%f@éhf‘\ﬂéléﬂ#oé@é?a@’atawﬂ? mateiehedeciligte he

at nospher isc fwyﬂtdliliayioﬁt TBétefm “driialwetdgNinetibs JoReles r@ﬁoﬂ!ﬂ’gsolﬂﬁﬁéﬂ 17

mg of Form | %ngsta%ﬁn rcf)nn'llgcl)und orf’?o%%ig)d;\,gﬁ) Rz cr)fstafl 6688§.% eecﬂng

under dry nitT gen m Was I or e
for minimal IBateriah oaﬁ]@ msmtmenamnwhlchm@begﬂﬁmlafonmzmrmaﬂ?oméa@ems%
or 2.0m n. Rebpddive: Hum dity (9% nmeasurenent points Were first

:gé Oﬁ le 20, 30, g'roét s’eet% 07fa n%gfure ét%%rnglq o? cémpoung (ZQB{ and t Oe c%?np%gnds of

set : 5, 10,120, 30, &oms@,(B¥1IR, 80, 90, 95, 90, 80, 70, 60, 50, 40, 30, 20, 10, 5, 0.
25Phar maceut i cal - Use s ditgnk izt @l 1 i ne forms The present invention
further provides Form 4& Form’Il or the hydrate formof the conmpound
of formula (X X§ystal s5p98dFa®fl two or nore crystalline forns of the
conpound of fornmula (XIX), or a mxture of at |least Form1| or the

hydrate f
of a non-HCL a?%déﬁ}g%ﬁ?a‘?%bﬁgt%{%%n b of Sheth 189Gyt 8 ARERRE e Ll
medi camedf. 1Wadgaand s seis ebhsating reolinga %ﬁvmgﬁé ambm{ tepgyAr G Wepnigg ot

of the above tmQbﬂuifcﬁ$dlsﬁdﬂ§10ﬂ4$)eslﬁﬁyihaﬁﬁbdlnec&b@ﬁﬁjt to dofpedd e aisalived them Form
I, Form I orcoitnhg ﬁ]te%jve prm The present invention further

provi des the Jse %’? " %rm 1, Formll or the hydr at e 35f or m of
t he conpound of forrrula (XIX)y, a mxture of two or nore crystalline

for nms of the mﬂ'}mdﬂbﬁ' sdpafaid} @n}(ﬁﬂd@wed%at&ldﬁb?(h‘;ﬁuﬁt:@éc méﬂi béd SafomEPBHM
or the ydrat for ]g the ound f or L? ggnx‘%)
armr phoud forpt’r‘flgf’a ‘émg% & %Sg‘ﬂrép%tfm?‘r‘i 108 S FEURE s P ‘?Sthpa?ra( 5‘3!“7(5“ in
t he manuf act wxemple, @nivedpudusted by koown badidtliqyad separatio techrg@ies. HHMEring
refated condiyb@isres laibRite (RTRRIEPRne i EarC XM sEPInfIRE Foscht GOGesOr
in any of th ove, m xtures, used he mng{.@f ﬁ\c ﬁ &l .cament
i s sel ected f?hérﬁ frRfioRs gan quedaﬁlamﬁfb"th?d? S PﬁSS@& 15 SBRERRNt
i nvention pr aldpgsionasr sty theough blys, shftertd glats fiiger ar othemmémisrafid wateng, by
[rom FDAGsrel @‘%tﬁlﬂiﬁ%ﬁ%@ ot LARS BEATR! { Rk %ggﬁgggéagﬁﬁagwgﬁméseaéﬁ rE@gezgs
m’ xture of tvEcsef@ramenehlterfi)&“@tm qrselefygH irati sy mashe %ﬁﬁf@%ﬁqaﬁbfm?fﬁfﬂﬁﬁfﬁ i
(XIX), or a ﬁhéﬁr@é@sé@fdlsﬁoskcﬁﬂﬁ)be @ bRlet toQhcrbdze thuyshiiad @ftﬁ@i‘e@&lﬁﬁgt he
10 The. conpourBEoYs e SR8 o IR RE R a8 el Pl ARlckel®
one enbodi merdicalitadBatewithou thsfliker may Alsnbe coplpyedsie seruthic impprigies figmadhe
crystallisge fcl’%;sﬁﬂls ifRes0r in any of the above m xtures, selected
fromForml, rmll and the hydrate form - As used herei n, the

ternms "histone deacetyl ase" and "HDAC' are intended to refer to
Crystals obtained may be also dried, and such drying process may optionally be used in

the different crystallization passages, if more than one crystallization passage is
applied. Drying procedures include all techniques known to those skilled in the art,

35  such as heating, applying vacuum, circulating air or gas, adding a desiccant, freeze-
drying, spray-drying, evaporating, or the like, or any combination thereof.



15any one of a famly of enzynes that renove acetyl groups fromthe
s-am no groups of lysine residues at the N-term nus of a histone.

Unl ess otherwi se indicated by context, the term"histone" is neant to
refer to any histone protein, including HL, H2A, H2B, H3, H4, and H5,
from any species. Human HDAC proteins or_jgene products, include, but
are not limted to, HDAC 1, HDAC. 2, 20 HDAC-3, HDAC-4, HDAC 5

HDAC- 6, HDAC-trocesgsadoreeryitligation of pokenamhsefdhepsrepornd of fpempladkKbrkmay
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apoptosis of cancer cells, and indirectly, by inhibiting
neovascul_ari zation of tunours. This. inyvention al provi. des a net hod
for i nhiBPti ey dissbine. GRBRERER irding s ehrrRgnd Bt e Sy PRtan ip dieeRY
of a pol ynor pine afaytohirpdiéeent dagroee of diepersié swechsad lojspetsion, gurrias ornmal
(and nore parti a HIgHRi i f Sl
parti cul ar, t‘r}&ll?(gﬂ%shélj”n?%)aﬁ pr o%?gggagﬁg%ﬁﬁgg%ﬁ %re ts?ﬁﬁ?%??ﬁl ﬁ td t he
growt h of tunBePEnsiRn” refersdelAiwe-shasasysen egnsigingpfalinsly divided sehid. 61 a
POlhygpr ph OL airtbepHoti g eeyitallimevieii, op Mixthres MRk s, ddpetsedausfentiéd) @ha limyd be
inhibite ut._are not.. L. ol r.ci.noma
and 151 néPudi Do i UebfiP ot AERTAARET ey B RSN
pancreati c cdpeiedovhensuantis of poydesjeanizedintxd gy én phish thegplid is only
carci noma), GALRIY SRbEE0S néiQoliblef. otNiREhR refedd ©ItROMBIGNg sEEklugp, for
exanpl e, col on adenocarci noma and col-on adenoma), prostate cancer
i ncl udi ng the advanced di sease, hematopoietic tunmours of |ynphoid
| i neage (e. g.Omioutlly, thersplhventyrhédiuth ewlyemmtain aBdigietd, fdrerphpleane Bungdet t ' s
| ynphorayg  Hodgkihs 200k S68586 RN 2iiBHd! ASnh&aBGeof B el Sk
| eukem as (for e>iiarrp , gcute el otgeno s | eukem a (Arl\‘%{#, thyf0| d
follicular cdrEgsly Wg}n& & BisPaaonofLrysn esurnopiens and yatitharg rell
mesenchymal abbghéntddeinghe litbdatuos afleoddiivanday babtlany gaslg asakih modifying
mel anonas, t ] . : ' | mour
of the skin ?Eé@%]gﬁiéf?%% g%@i?ﬁ %E%lg?ﬂ,lea@ruea tngg%écr?no th%éﬂ%‘.g&gg%anced
breast cancer), kidney carcinoma, 25ovary carcinoma, bl adder
car ci nomgsandrieRbEelt MRddiGRESHAINNE thelSORd Rag 9Hdnal 19 ¥e Bk @I oPs B8ttefteperiod
furthernore a ?har maceut i fal .cpapolsi tij on .compr 'thI nﬁﬁat | east Form. |
Form il or t & RV P S REPE IR BT B f ME H“t“%{ﬂ&?magems
or a combination of these, to generate the desired particle size for the organic

compound.



30 m xture of at least Form| or the hydrate form of the conpound of
formula (XIX) and the anorphous formof a non-HCl salt of the
conpound of fornmula (XIX), and a pharnaceutically acceptable

exci pient. In one enbodi nent, the pharmaceutical conposition
conprises a crystalline form alone or imgany of the above m xtures,
selected fromForml, FormlIl and the hydrate form 35 Pharnaceuti cal
conpositions nmay be prepared as nedi canents to be adm nistered

oral |y, par criteyml pipredipitationitengpesaitye and sesding imay bentldidruadlywised foyimpanrvd

i ntravenousl \he repRRMuEHI1YXy ofiﬂl@@@gﬁﬂﬁﬁﬁd roddsC ﬁlelﬁémc%mfbacﬁﬁhblﬁmn and form
Sui tabl e for for(§> IA strat -27- cude&ﬁ)

granul at es, gjg s, ECWE@h‘ﬁFté‘g’scé’fH bBP Pt F‘Tegmgdff‘ﬁ’gees
sachet s, Kar d:rmtalgﬁ tht ccrmlnm;pé of e forsyd LEFH Xa ndprefesabiyniai thepreseBoe dfadpyseals
forms of par Pcﬂftt}?er Q%kn oﬁx\?&lbﬁlhé idxﬁhiactﬁtlkr%gﬂ i BARER thio Ble s@@ﬂ' P%eous

solution or enulsio m nistration suit nns
for adm ni st rs&¢ding Jesdinggen deppodicsisewralitimes shyamoplrmpriuses. The

hydr ophobi ¢ \eatuuat & thd-sed trapdrabdepanlds oni thé scaleiofthetdrPeririst Bhd 6 readily be

provi des sui ta%Pe!n%mte{l gg%gg{s&?!shﬂ%dvllﬁlgﬁé@% 3&) cgtpg tﬁ@é%\@ur{‘t Of, %ﬁ@?iggﬁaten%pg

for nasal deli aeroso

yst ens. Aowsbpy G hie Eveighi eifbnanosiel mysallise etsieraamrhienta i on
in any given gasenw || depend on the nature and severity of the
condition being treated, the nost preferred route of the present
invention is oral. 10 The dosages may be conveniently presented in
unit dosage flawemna?nfdr pyeipldizatiibnby eanherystallizatiomgethodkdapend ok howpnditionshe
phar miCeUt' Caa{pﬂlfi’édtﬁwtﬂ]ﬁ%ﬁ&@éﬁﬁd@}éﬂm&rﬁ?scﬂ%&%e& orms may be presented
as one, ree or four or nore subdoses adm ni stered at

appropri d?e intervals throughout the day. The unit dosage used is
pref erabl y f rBrmkhiygigotht latgapprt desadyaggreg0&bipartiofes efierpoystd codvetsirmmibya
(XI X) base e%lﬁlil\ﬁ%ﬁ be ﬂEHBﬁnéH]ﬁf Ecre@m dbtdih 9%@4@9% Borh&) eﬂl@agtpa&fa% B,

Phar maceuti ca t'i ons of resent | hvention CO rise Form,

FormIl or t tfeccaw}géx éhef leafpowﬁér %ﬁg@tﬁwd&omepwﬂ%{ of sepplymeighic

phar maceut i ¢gbmesarfizombbirdofZé vty Ui atay e optidnailansilaiyng sbaedbyofizerasiem
, Form or.

mxture 8P vaphgSey SHRRi R deltofabatit fo Bl QhPHAhE e e @

Wi t hout anor madwbwfo@ pgasegtes of n@iﬁslles PR @amdwdtaaéar@t&wéu keovpy in the art

formula (X X)for Pati@glslid tediiction df Pewadt.i Resuiting peficRitiAes nay rdte from

phar maceuti c 111 ent S Oor

D vants.  SaUERBA i aRefe BB R e R se mmy be
readily determ ned by the gal eni st based upon experience and

consi der g Of}x efe%ea r%?f&%ﬂﬂ@%ﬁgﬁ&ﬂnéﬁ%qmﬁi\&%rgwﬁﬁﬁoir Ridrdizer,
field. Exanples of e ex I en

m ar abi c
Tenesi e ooveEerist et g SR sait 8F Spdl RO af gued fgitlion.
starch, in panicrarmﬂeasruse terkingicanelgy oSenllisd Bt36mi paytloéescsug]eedﬁdsn erapidly
sol vents ar € nf ({Rgl%t ﬁéﬂh@ réHm ﬁﬂ!]éﬁ‘% Rl datticlSU AR aﬂsjetsiﬁgﬁai'e?é’i?erd Rlid erey R,

liver oil. Sul e so vents ueous or alco Ic solutl on? are
water, ethandi esgsp@aéedév@rtwéqswrsmeaﬁcd NNJ&r BFeSETe HEQ R BCIrCPRiRgaaRiAl e Higam.
glycol s 3od [sahaller panticlesndre @&rﬁ@@hlﬁﬂaﬁsﬁieﬁthémlll@ﬂfsisﬂepﬁﬁ]tdMvéxﬂﬂecﬁnnected to a

auxi | 1ari s {aticBh0Se AU SLGALI,Q0 00 51 HRERNIn SHOGHLANS Belic

i ntravenous ddmMiStFaton resen

if desired wspmetcn@tagumf@mcr@@ @ulgtg@radraysrtlwewémeﬂwst%rn dyging particle size
sol ubilizers,e®iubsi fiers or further auxiliaries, are brought into
sol ution, suspension, or enulsion. The polynnrphs of the present

|nvent|on can also be |yo hLIized an the lyophilizates -28-
obt ai ned 3dsed te ction of injection or
i nfusion preparations. Suitabl e sol vents are, for exanple, water,

physi ol ogi calry3aling iShHLA HidvRks AbRLERY Salts®f GrmBNKIR) in RAiQRARRrther

characterized in that it is in crystalline form. In one embodiment, the invention



5 Suitabl e pharmaceutical conpositions for admnistration in the form
of aerosols or sprays are, for exanple, solutions, suspensions or

emul si ons of the polynorphs of the invention in a pharmaceutically
accept abl e sol vent, -such as ethanol or water, or a m xture of such
solvents. |f required, the forrrul ation cag aI so additionally contai n

100t her phar mace “5\% ;1 ar| eE such as rfac % rrul s

and st abi | i zé¥FESS WS 05'?168 'ihleﬁ?ﬁ“pm@ﬁ} F&gﬁ Qafq trom o1,
customari |l y domndl asl thhbydated ﬁerncd"rhpmﬁadns ave substngaht fregt froom ivhpuoities.
appr oxi mat el Yo, G,y tﬁeéqgﬁns R& 4d & eq an erO/%ﬂg'%ﬁﬂﬁésnﬁBﬁal Hithig ey 3%
by weight. 15It s oul d éstoo in addition h

i ngredi ents [FARRININ TBPICY: WP W&H‘“&E’f@\?‘éen THOTE SpikRE Wﬁ‘é)éiﬂnit%‘épo more than
conposi ti 6ns 164 of ipufities dulyrhdrpkio buoty nmyodtmédhiexmhemﬂagem@ under the

convent onal Jol e & &icIAN] D LSHRESuES. TR KRR o el LI AL D e

question, fo

i ncl ude fl avde ‘F?‘QSGQQ@}MEK%HS %@tenmélwnﬁ@%al@%msgltabbomp@ thﬁbﬁ%pure
aspect of thepgeseBly hoh¢eRin 1% pie,GAGH kiablyahore than®om pure.FOrm 11 or
the hydrate form of the conpound of fornula (XIX), a mxture of two
or nore crystalline forns of the conpound of fornmula (XIX), or a

m xture df atThegeesentForention Brthermotigesamixtyre pfitwef ormmge emtpbmmﬂorms of

formul a (Xl X)comBeurdd i@RRIPHOKS, Wik ¥e Gystlind tmSat bel@edPéA®orm 1,
conmpound of f;p mﬂa dﬁ;ﬁ( @d V\i h anot her antl cancer agent is

envi saged, esPBBIaIIE BYIYELIMY 3 nedicine, nore specifically in the
treatnment of cancer or related diseases. For the treatnent of the
above conditi t

advant ageousﬁfym%%% @EWWE%%?&??%% R cgBHENE ol PR 14 1 of
medi ci nall? agsAtRousoHdPE WAt Xdul arly, with other anti-cancer agents.
Exanpl es of anti -cancer agents i nclude but are not limted to:

pl ati num coor tin or
bxcal ypi at i e 1 pagthds LEEARAL AR, s o AR oL PRl biE miR 0B YA
35- topoi sondwaated formpf Blet@mogrwccrffars*n% t heci n conpounds for
exanpl e irinotecan or topotecan; topoisonerase |l inhibitors such as

anti-tu r i ophyl I.ot oxi.ns_ or ph tOXI n. der

exanpl engv opg‘gf“g@q rerriégﬂw%ﬁ L 18 pr éje% a{ﬁ?‘%“ rsm\ﬁdﬁéég)gdé%/tgéf i pd
for exanpl e \Hombllbsit ihn@omwmmquficpméa @dXyi nor el bi ne; anti -t unour
nucl eosi de deri vati ves for exanple 5-fluorouracil, |eucovorin,

gem:itabine eci i ne; .,al kyl ating agents suc S

o Tr ogen mustaFabibE cmbor ek e Farouieniatie G SRR SiE e Bdrated
chl or anbuci | ,formaamsormél ofithe angpand nEfolratlafXB%). | onust i ne;

anti-tumgyr anthracycline derivatives for exanple daunorubi ci n .
doxorubi cin, doxil, idanbicin or mtoxantrone; nolecul es ]Il' tar?et
the | GF-1 reddf tpéqseﬁtélﬂveé&%ﬁ@erﬁifew%*&d&ﬁ‘ﬁfrF Phoneiqrgate gytpiiine forms o
derivatives fc@fnpﬂmﬁlt’qﬂf&nﬁﬂfi O rad i Anorpheusdbmeofomdn 4G b o ftioe

exanpl e pred LS
ot body) . ©r PRSP oA AL IR0, LT G ABHHE TRt m Form 1
pert uzumab orFOB‘é\}héB& férated form,

30

The characterising XPRD intensity peak positions of Form I, Form II and the hydrate
form are given in degrees 2-theta.

Form I of compound (XIX) is characterized by typical diffraction peaks at two-theta

35  positions 15.1°+ 0.2°, 17.2°+ 0.2°, 23.4°+ 0.2°, 24.4°+ 0.2° and 27.7°+ 0.2°, Form I is
further characterized by X-ray powder diffraction peaks at two-theta positions 7.6°+
0.2°,12.0°+ 0.2° and 12.5°+ 0.2°.



estrogen receptor antagonists or selective estrogen receptor

nodul ators for exanple tanoxifen, fiilvestrant, toremfene,

drol oxi fene, faslodex or ral oxifene; 15- aromatase inhibitors such as
exenest ane, anastrozole, |etrazolc and vorozole; differentiating
agents such as retinoids, vitamn D or retinoic acid and retinoic

aci d met abol ism k| ocki ng a . (RAMBA). far exanpl ccut ane;  DNA
met hyl t ransf@rnglsﬁao i cr?ﬁ-fpg}l?cgég&ﬁ (l)ﬁ'Chggf‘ﬁ%f%&é'zté@f/ qﬁb@ﬁ‘gw&pe%ﬁt%ﬁjﬁ&
antifol at es frositiersaipéd e hbl Hekad 1a8SoARUmd 2007°+ 4. Fbinniliis Sirther
exanpl e anti nam4elRzdd by S/PdRy diffrdBBY pédks & twdahith ggm&is%m 0.2° and
carm nonycin or °dﬂ gonycin;” ~ antimetabolites for exanple

ehl of ar abi ne, ant terin, cytosine arabinoside or nethotrexate;
apopt osi s5i nduci ng agents and anti angi ogeni ¢ agents such as Bcl-2
inhibitors f L3l S.Sy. : -1,
W37 or decans R an g of conlnd B ersRbrlalby GRSt &
conbr est at i n,WEBNLHPeSTLES 180 hBL0dd Aot 8:2° a%??ﬂéagb ¢ Q- hhilhs Hydigtefig further
exanpl e fl aveheaited byMtdyiovderdifiration peikh of tivdithet® posiigdnis i /6PH0.2° and
30f anesyltra %e%%ie inhibitors for exanple tipifarnib; historic
deacet yl ase % AC) "1 nhi bitors for exanple sodi um butyrate,

suber oyl aHi | i de hydroxani de acid (SAHA), depsipeptide (FR 901228),
NVPLAQB24, 5 - j & j ; - C o i
nhi bitors of FRorngtaueraAttitEy flonl (RPHIDNIAbIN Sag abnialydopipied i
MLN . 41 350r iBire éz &he B;ray RoweRsIdii§actiondiageraof @:fITiHhHﬁS[UTB?téntl‘aBY depicted
exarrp: e E) cl on@Figatd 7; TheBPay povidRt Hiffkacieh phtte@PoOthe hiaed 'lfdthiibhg orfs for
exanpl e bati at. i 1 at. nostat or netastat. In view o

t heir useful B %*‘}“&%%‘é%n?‘%?é‘iq%@?’a‘%%g@?ti es, the conponents of the

combi nat ildns 5according to the invention, i.e. the other medicinal
agent and t herhp{PRIPEAA Gndpatichreprove@bitinBof AMBYmkkOydre bhiIndl 88ing A PRilips

vari ous phar eut.i r for 1, N atj on pur S T
conponent s ngﬁﬂﬁgﬂr@w ﬁ#&%@aﬁsﬁaﬁ gﬁ%ﬁ%%“iﬁﬁﬁ?}ﬁﬁeﬁ‘grﬂﬁgﬁ%ongg’guti cal
conposi ti ons imstruimgntawasrsquippyd phhe fddiit Xegt tubo PGS 71/DdnThosmgionndyp be
bot h conmponentgysch YR epRIPSHL 18D ba@lerdull® sBHSAS §Hled ML @ﬁs&xﬁ&eﬁ@?ﬁﬁﬁa@&%
al so rel ates to_%fﬂar maceuti cal corposition conprising the other
medi ci naPage¥ffe #4le%E pol ynor phs of the present invention together
W th one or nrorgnphgtirvakayet i cal 48kViers. The present invention

further rel ates f a i nation according to the
%eh&a{ot?%m;iéﬁgﬁ OWH

15i nvention in e manufacture a pharmaceutical conposition for
i nhi biting the BN of tunour RB@pg-SPrentano
- stage: spinner stage.
25

The scanning parameters for Forms 1, II and the hydrated form 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.

30
The scanning parameters for Forms I and Il 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.

35  The scanning parameters for the hydrated form was as follows: the range was 3° to 50°
2-theta with a continuous scan at a rate of 0.01675°/ step, at 59.690 sec / step. The
spinner revolution time was 1 sec, the radiation type CuKa, and the radiation
wavelength was 1.54056 A,



The present invention further relates to a product containing as
first active ingredient a polynorph according to the invention and as
second active ingredient an anticancer 20agent, as a conbi ned
preparation for sinultaneous, separate or sequential use in the
treatnment of patients suffering fromcanger. The other nedicinal
agent and the pol ynorph of the invention may be adm ni stered

sinmul taneously (e.g. in separate or unitary conpositions) or

sequenti al | y The lecidbebean geth.pa@bleters foe Fomtst ol and e, hytiheedtfamn sergeunds
W Il be adm nj,gLe.ed within a period and in an anmount and manner t hat
is sufficient to ensurge that an advantageous or synergistic effect is
achi eved. It Wi PlogHn-ShyEarstiddl2 M the preferred method and order
of admi ni st rati Gollantt:t he respectioeadlosage anounts and regi mes for
each component onbi nati o i || depend on the particul ar other
medi ci nal agent Bétaﬁ%ni%ﬁ% pol ynor pﬂs %{)ei ng adm ni stered, their route
of adnmi ni strati 8miseler shtirti cul at® tunour being treated and the

parti cul ar host peh Reifd:r eat ed. The opti mum nmet hod and order of

adm ni stration and the dosage amounts and reginme can be readily
determ ned by those skilled in the art using conventional nethods and
in view 00 t hEhe diffiacied beamn path paametehssioe Forms35iTaed fhedtyilmtethform were as
coordi nation ggapeund i s advantageously admi nistered in a dosage of 1
to 500ny per quare met er%ls[(hfr@é_rre of body surface area, for exanple
50 to 400 g/, CnEArY PP fol cisplatin in a dosage of about 75
ng/ n2 and for- c8olbopliati n i n abob4 8@Ong/ N2 per course of treatnent.
-31- The taxanejxggpgound i s advaptageously adm nistered in a dosage
of 50 to 400 ng per square neter (rT?/ n2) of body surface area, for
exanpl e 73 to 289¢HFF n2, parti cuRdrd'§aPbr paclitaxel in a dosage of
about 175 to 250 ngy/n2 and for docetaxel in about 75 to 5150 ng/ nk

per course ofytr S i i i y
i ni st ored T ag%“%%{a}jgféheﬁ%ﬁ%@%ﬁ%@%% oS AT U ARSI ¥,
body surface fames defiped a(adhirlue tq exnstizguta ?fﬁ@}w@@eﬁuﬁlﬁ auingirygentagions,

i rinotecan irgaﬁ;p;tqugﬁgatﬁqu,aﬁ@gieﬁqu_o to 350 ng/n2 and for topotecan in
10about I2 to 2 nog/ per course of treatnment. The anti-tunour
podophyl | 8t oxin derivative is advantageously adm nistered in a dosage
of 30 to 300 Ty chemactersing R asodenderngilnpysitems bdByrmsdr il avkthahgdratef dprm
exanpl e 50 t 025080 Mieniabdrt i arly for etoposide in a dosage of
about 35 to 100 ng/n2 and for 15teni poside in about 50 to 250 ng/n®
per course of treatnment. The anti-tunour vinca alkaloid is

advant ageous|Boradwif norepeme dXIX) iacldosageeddy 2n infraBd speptperctrs (Ramacro
meter ( 5”Q)attgiﬁuog?étag%f%%‘tﬁnfc?%c@ﬁ%thﬁ itd1GHLoRbtoh Haflis A5 923%1{1“,927'5@ 8 -

dosage of about, [ or, vincristine in a osage of jabout I
Lo 2 myime , G 168 6% i ndreBrRe: | 17 Idgsbie 1613 bet> g5 i o 1220
nmg/ nRper coursemdfl 128 eakmenid 10ékcrAhED eindnour nucl eosi de derivative

i s advantageously adm nistered in a dosage of 200 to 2500 ny per
square neter §nglur72 of bod Ig{;rfaoe tgr.ead&yfor.@gxganpl etﬁé’ggfg} 01500
ng/ n2, parti ri} 91 qogipogn P isschasstgyec POPIraed G ) IFCEHY
genci t ?big_oe idﬂeﬁﬁ@edd?ﬁﬁ%g@%pe@fg%ﬁﬁmﬁ%’;}i&ﬂ aBstRStionbands aafa@t%Jt 95?3 +2 ctnn",
capeci t abi ne out, 0. i per., course of treatnent.
The al kyl ati r#&aaggﬁ%’%@%ﬁza%n nﬂ%ﬁéégﬁnﬁnr%c&cg}d or nitrosourea is
advant ageously adm nistered in a dosage of 100 to 500 ngy per square

met er (mo/ M2)TiihyBRtYORH bf &6SpoRRd BXB8, affPh2 @%ﬁ@%ﬁé@@o@v@@@agfﬂ@ﬂ,

particularly for eycl ophosph de .in a, dosage of out 100 tq 500
my/ 2, for JHFBMRE igeTacteiE Vdﬂ&gaﬁﬁ%we&ﬁwmmfrq Hte@}lﬁew%ﬁ@f?ﬂ%r
car must i 36 i mpectiasaik typicabiisuptidBBartds aRAOUNFSER2 craln 82 380E2 ¢rohUSDT e
in a dosage Qf,-BhWo710@ 0., }60 mg/ n2 per course of treatnent.



35The anti-tunour anthracycline derivative is advantageously

adm nistered in a dosage of 10 to 75 ng per square neter (ng/nR) of
body surface area, for exanple 15 to 60 ng/nR2, particularly for
doxorubicin in a dosage of about 40 to 75 ng/nR2, for -32-
daunorubicin in a dosage of about 25 to 43ng/n2 , and for idarubicin

in a dosage of, abput. 10 15 ./ r..course of .treatpent, The
anti estrogen jgg%ﬁfp%t%ema#\fgﬁpiésg%ﬁggﬁﬁgw ﬁ‘?pé‘ft%qlé’c}: He & %E%hﬁ@atﬁ’fn of
about |to 100F&mylldsds spbdatieydermgctehintfgurp &r The (R patteagefithe hyibtatt fiem is
condi tion bei Mubﬁ@lﬁfaﬁgdeﬁ@t@@ﬁ tighei1$, advant ageously admini stered
orally in a dosage of to 50 ny, preferably 10 to 20 ng tw ce a day,
continuing the therapy for sufficient time to achieve and nmaintain a
t her apeut i eTheR datdordgrittmrepresnatvantagebusky udnninfiasdepettonkeal | y

in a dosage Oﬁ]i&@ﬂ%%nlﬁ%gfo?ﬂ gﬁﬂ?%%g:% gmfcpﬁfwma N@ stfpﬁf{apy for

sufficient tinme to achieve_and, tain a therapeutic effect.
Anast rozol e | PeSERPARTORFESUShymifpidriRsicesserry oy pIHaTIGk Splig Bempish 8f crystal.
about | ng oncEhaddasor ub¥dolvayd DBOS with IABMAMESYE 0TI searbshivhriétsrk 68 rms 1,

orally in a dﬁsdg(gﬁmcﬁ&dl%%of&tan%%%ilng%“psnce a day. Ral oxifene is

advant ageously ‘adm nrsteére I'n"a dosage of about 60ng once a
day. Exen¥kst ane npmberdfa¢nsgeous! y2admi nistered orally in a dosage of
about 25ny oncer@&oR@y¥n: 15 Anti bodicgs are advant ageously adm ni stered

in a dosage of about |.to 5 ng p e meter (mg/n2) of body '
surface area,” oyaﬁéelﬁ%mg?n theﬁgqqst,g%lﬁ@c‘ai fferent. Trastuzumab is
advant ageously heselingé gtresciaeh:i n ayebosage of 1 to 5 ng per square neter

(mg/ ) of bO_dybgéilﬁsfpﬁﬁ&: area, pagki;gwmrly 2 to 4ng/ n2 per course of
treatment,._ 20 These dosages nmay be adm ni stered for exanpl e once,

twice or More per course of treatnent, which nmay be repeated for
exanpl e ever yThg actvrpcy2df the IR&bsdidysce pebksmayvithal fooRaeanilehnd thediydmagdt he
pol ynmor phs of gt he. ddrventd P01 G P i i i .
protective toorrec aér?lilylca]g, env??o%%ﬁ%gﬁ% tégi%g 5%@%%?@%&%@?@& tions,
hazards, or d®BPERIEREHIONGEARGEIHRI ng drug subst ances can be achi eved
by enpl oyi ng packagi ng materials inperneable to noisture, such as

seal ed vap0ur OBl Sng KON ALNGRAOBSES endEn @S hARI IR
capsul es, can be ac eved y enpl oyl n,gg or I nstance, alumnirum
blisters. 30 ®¥pnges aefares I pad Y agsgiien ifSC) owi ng exanpl es are i nt ended

to illustrat epdrd dPleBsaindi(RYRY¥nble widgbcBRbodiSorl. AN dkothbrntib SiR41 9
Exanpl e 1: Proeb%ara ét%@oﬁfm%.%;@.r mediate (1) -33- i'cyN :

€rve
25  Form II of compound (XIX) melts with decomposition at about 197.3°C. An

exothermic signal is observed at about 203,6°C. An extra endothermic signal in the
DSC curve is observed at about 71.5°C due to solvent evaporation.

The DSC curve of Form I is as substantially depicted in Figure 3. The DSC curve of
30  Form I is as substantially depicted in Figure 8.
The DSC data and curve representations were obtained using a TA-Instruments 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
35 300°C. The oven was constantly purged with nitrogen gas at a flow rate of 50 ml / min.

The tolerance of the DSC curves provided for Forms [ and 11 is defined as 3 °C due to
experimental differences, such as instrumentations, sample preparations, and the like.



O(l1) a) 4-piperidinenethanam ne (2.6 nol) and ethyl acetate (5.2 L)
was brought in an inert reactor (20 L) and warned up to 45C.

4-ni trobenzal dehyde (2.7 nol) was added and 5the reaction m xture was
stirred for 2h at 45 C. The reaction was cooled to OC and then

di i sopropyl ethylamine (6.6 nol) was addeguagi ving solution |I. b)

2- (et hyl t hi 0) -5-pyri m di necarboxylic acid ethyl ester (2.7 nol) and
ethyl acetate (2.6 L) was brought in an inert reactor and cooled to O
C. A sol uti onTh¥ adsetpfion-iGwhitonchenarystivealztirm IagidForth. IRarepiven ian Yedhayge
acetate (2.6 Jppu@as added over a tine period of Ib at a tenperature
between O0C and 5 C. The reaction mxture was stirred for 30 mn at OC
giving solution 2. c¢) Solution 2 was added to solution 1 over a tine
period of 3h Bbmal dfeoppoaid@GaXbedsome np 160 6 antlerdChi ghirelatiaetiniomy, it

m xture was | ' » . The. m [, was
acidified to g%ﬁ%%%@%?ﬁ&eg&gg{gﬂg?%ﬁg%%g%l“ﬁ? FrR e, o
hydrochloric acid in 10 L water. The aqueous | ayer was col |l ected and

was Peg_ wihlt h 1F¢mﬁ1t1 bﬁborﬂ;ﬁﬁh&%ﬁl)()ﬂ_}@hﬁ@@@@pﬁ phaaver g\&a@r;ssql 8 OteRA wﬁfé@l ?tl
of dichl or e _was. : e . n.xture.was ;basifi to. a 0
10 it h 490 HEN B MR ARE B bl ek hiclty oo Gt BoiatioR sbicl B
30 mi n atl®d oowmaswsestllineglurityithedesyani ¢ | ayer ‘was col | ected gi ving
fraction 1. The aqueous |ayer was further extrated with 2 L

di chl or onet hane or ic layer s col l.ected. gi.ving fraction’
2. Fraction iﬂécﬁ‘gﬁg/ f@%ﬁ%‘%%%ﬂf"ﬁ@dl %&“ﬁﬁw& B?Pé‘ftﬁ‘g‘r‘i‘g:lﬁﬁg eﬁ%ébﬁ%@s
gi vi ng 511. 25cugvq &f Fa@miibis ps edbstant@lyndedicatien Fibprg(M.eld 74 % . 25
Exanpl e 2: Preparation of internediate (X I1) NH2+ fumarate (X111)
-34- at rgomte rature. The reaction mxture was warned to ref] ux

t enper at Ure, RSB G WEgRPtaned uigs p ST Greadhyenisertinnipedel DVS-1
Et hanol (1.5 dnd theghecahgewad tebordat Wlnbpaseas thelatedsliertc RgmRHy Wt 27C.3
. 5b) Sodi um et ed
in an inert r’g}gec‘%%}gﬁ%ggg%%l%%gé ?na%tugiéﬁ\%gg%gﬁgé@t%g TIB%P un ,e?ﬂéj
cont i nuous stSaPPiasgrerasiadiiphed mingpslendiy aiiragen {The canikibrivra wey &yweg of eaval
period of Ih tato.(}i%/ﬁﬂim%r&hilﬂhﬂal#$Qniﬁ3and|'ﬂ@xiﬁia}<6(uﬁi@.%‘E& f]ti rred for Ih
at ate rature #10.C. o € i.on m xture was brought at room

t enper a{TEz(r%e. ‘%&%lfgér%alggfg'ggﬁor?ﬁ}\%g‘ added over a tine period of 30
mm The 10r ealelpiomrifumidite Chbmessuiementpdins wate: Water (5.1 L) was

dri pf?d tot Pﬁstrs%ﬁ-(:t i 0{3,1@,2923@%@,50}/6@{70;’,98059@:%,9@?60,1@%@0,4@361120?1-05 he
reaction mxture was stirr r r r re. e eous
layer was di sFEJ%rged a?rﬂ?’zt%(rjﬁé”@r%’aézﬁr %Oﬁﬁm a“e“lﬁﬁoﬁe’ioﬂ’q{; with

a solution of 300 g sodium bi carbonate in 4.1 L water. The organic

| ayer was)sfi | high-athcQufth RRYTEE! 4N Sk 36:8,20nd evaporat ed giving
fraction 3 (397 g of Tesl, _ ation). c) EI.:[tha ol %5 L)
degener at ed VWI}WPT%%%YWP%E%&%(@PM%S Famdggegn Hor thedweiagntonn 8t theoom
t enper at ur e. doapoent sfdbenulaCERONEmiFurk bof ndorGnére leryaelline forsnsadded at

room t enper at&ﬁ&iogng%gfgﬁ?@ Ek 6 2or ain HRE BFHTAM PortATdTREL HyBrarPfoim Ot the

m xture of funa
compound of formula (XIX) and the amorphous form of a non-HCl salt of the

30 compound of formula (XIX), for use as a medicament. In one embodiment, the
crystatline form, alone or in any of the above mixtures, for use as a medicament, is

selected from Form I, Form II or the hydrated form.

The present invention further provides the usc of at least Form I, Form II or the hydrate
35  form of the compound of formula (XIX), a mixture of two or more crystalline forms of
. the compound of formula (X1X), or a mixture of at least Form I or the hydrate form of
the compound of formula (XIX) and the amorphous form of a non-HCI salt of the
compound of formula (XIX), in the manufacture of a medicament for the treatment of



20nol ), ethanol (1.4 L) degenerated with 2% net hyl et hyl ket one,
acetone (1.4 L) and 140 ml water was prepared giving solution 4.
Solution 4 was added to the reaction m xture over a tinme period of 2h
at a tenperature of 50 C. The reaction mxture was stirred for 2h at
50C, cooled for 4h to roomtenperature ang-stirred overni ght at room

t enper at ur e. edi nent .was col | ect ed,.an S_subsequent washed
with 1.4 L z%@%ﬁ%ﬁ“@?&&ﬁﬁ% ¢ ?Iﬂg%}alwﬂttﬁ?%@ﬁ@ﬁnﬁ IBhaf, Hq orgnany of
concent r at ed the ebwiseniziees]1ued i the mamafaemre cfhensibaimrenis selegedfrye Form 1,
overni ght at 206 11 ghd/h8Uyddtdod. 7 mol) of internmediate (XII11) (yield
73% . Exanple 3: Preparation of internediate (XVI1l) ma - 35-
2-nmet hyl tetrahydrofura n (2.2 Ilnol-pure-limting reagent; 420.2 m)
was added.S AfTherpresentiniention podidesndnydi axiethed bOedtiigh mammal suffering from
nol es/ nol - pur (LRI e X - .
The reaction %&megaké\}gg b grglﬁ%;n pgltz %F%W%@E&? geagt%oﬁlﬁjng’t%%olfnaqﬁg.

t enper at ur e, WHERRMPA therempaurd ofdprma Cfledi a mixtwe of fwo orppese gpypteline
or gani ¢ | ayerfonasofihotdmgeiuad offttmuasNEdD), 8f 4 i@k QF at least Form I or the hydrate

(2L/ ol - pure-41m ki ; ). hater (1.5
Lol ~pur e | iiei Ph e BRRET SR () g MESTonioRs Grmyaf agop i st of
nol es/ mol10purtd¢ £empauag of BagelarX D5y & the mepines in wwd Sierepf. Weons cadbddicnent
the organi c |taygikthod BEtrERAGA OpHTESS tabiinthiNg WP FRAIAOHOREA, ForW in any of

stirred duri 6h. The react m Xt ure_was..cool.e 0. rpom

t enper at ure gﬁ%lgl{%g TERES S\ﬁ&f‘%ﬁ %"Hy%‘?f"\@é"%ﬁl |ag€{hggl_y El’ia‘EECJfg‘f’?)'py I

al cohol (90 nl; 101.177 noles) was added and the m xture was cool ed
to 10C in an AC@e®atlin, theferhBahisioRd dbHcXl LS MRSHBNE drk Bfkndkd @ refer to

concentragted hydrochl ori.c acid (5 | es/ nmol -purelimti reagent ;
con 6 mmabea- Y GBO8 LB o Epmten i s ane gt s Nob) BE p g b st
ol dpi nk  sol utlyzme repithies. a7 thep-tekmgnok uf & bistonevhi t e preci pitate). The
reaction m Xtiygs Wakneisé fdfeheh 8% coitcat thé@éagr‘mgn\ghgaﬁeaﬂ{ Bkt {o%g o

filtered, washed 4 tiyes w.th _water 1b5ang e nder vacuum at
gi vi ng 84g iﬁ’ﬂsé‘?‘]?éﬂi?tﬁ’f’e‘"GWng)Hl(’ﬁzél: §2BgHldq Ha,mpd Koy Gom-anpspsgics Jymagn
of i nternedi ARACHWEIY or gehi Prddawts,mA0d@ puthrd aunimiedkedIbiask HOA AP,

was charggd wj | 10fa A Bt ' I
acetate \%gs \gd[c}ﬁd‘ggg’%A%ég? ﬁgng’rr@gﬁfdé%fv\%}ség#@ rA gg’a@@m H]é)fé‘ %tvvg%l er
was added gi WPAFLEHFUL i Bie mstone degeptyifsercrm aiRo rderivga figate mpiokod o1 imeal
nmol of AP(et hyhgar boni m doyD- N, N- di net hyl- 1, 3- propanedi am ne,
nonohydrochl oride (EDC) in 25130 ml of ethanol and the J

reacti onm xture was stirred giving solution6. O-(tetrahydro-

2H pyr an- 2- y fljhe térynditesRipheatii mieryt0 20 Beatmkit ofapathdide wodition intd masmahd

the addi bson phHRIRNY WRASHARSRAR Gndded okBorThor@ br Bk RlovAREhAL: €. ,
| medi ately thereaf%’er 200 6 was added to the reaction

r]1 of splutlon

m xture conprP TGN the pghe geig gerdtion R OB HREAR G UPIECIHF Y Phe
reaction m xmmddﬁpbmdaqﬂwmondigembmms whtemst litfaﬁédbtfgnmﬁ witithalie éndaion and,
30added, t he%céo?(%ng@gethé BatRleROA LGy Sl 8 Gre@iteht fol AR diRAGI AR tion;

m xture was stirred. _ oL .
(i1) inhibiting the pathologic condition, i.e., arresting its development;

30 (iii) relieving the pathologic condition, i.e¢., causing regression of the pathologic
condition; or

(iv) relieving the symptoms mediated by the pathologic condition.

With the term “polymorph(s) of the present invention” is meant at least Form I, Form II

35  or the hydrate form of the compound of formula (XI1X), a mixture of two or more
crystalline forms of the compound of formula (XIX), or a mixture of at least Form [ or
the hydratc form of the compound of formula (XIX) and the amorphous form of a non-
HCI salt of the compound of formula (XIX).



roomtenperature for 511. The precipitate was filtered and washed
with 55 ml ethyl acetate and dryed under vacuum at 50C during 16h,
giving 35.7 g (0.07 nol) of internediate (XVIII1) (yield:71% . -36-
b) A four-necked flask (1 L) was charged with 0.073 nol of
intermediate (XVII1) under nitrogen atrnggphere. N, N di nethyl
acetamde (377 m) and 377 m nethylisobutyl ketone were added and the
m xture was warmed to 70 C. The reaction mxture was stirred for 5h

at 70 C, thenThisdJiwedtrcdqymwdwmathb:ﬂfmnﬂﬁmhmglmehbﬂdmnhbgraﬁrt}{bf&amj idch@ling

Subcsuent!  TEESERA Badineodl i RSP R oK M A,
and net hyl i go&ﬁ!ﬁ?l}ﬂovaeftbﬁfémak Fewtinofrels refrs thq‘%mwﬂmt@ﬁ@mﬂl a
slurry wash aﬁ@ul&f@ﬁ;ﬂm&&ﬁnﬁhs@égﬂ&swlcbﬁ@@uﬂwlﬁﬁf)oﬂﬂs iR ludedlihg PG ESEsH

o1 ving 53. 4 gboh @t B ekl 1R g FE it priir St e

Exanmpl e 5: Pr @@atoalsméﬁan@ﬁmqbls,zedamam inhdtitingonepyasahlafization bf tumours.
J141- 26481585 HCl salt crystal fonn I.HC 15a) An inert four-necked

flask (0.5 L) fied ternmedj a

(V1 § . Et h%*ﬁgrsm’%% O)Pfeoageﬁaﬂa‘éta "f?%"y H]httg%g'ﬁa'fngw BT et e
(Ww)). THe raeadfectve amountiofe pedgmeiphof 86 pagsentiavemtion, ttoa mot 6Q.€ 30
ng of internmedhahgl WHO}Q E‘rN].fla%m H%e&gp &Hheﬁﬁ{cm y dﬂ%ﬁcularttll::]s

seeded. Concentrated ochlori¢ a was . a
reaction m xt{iV&igp p ‘%SQHEFﬂEOﬁiefO‘Q@?‘@&H’t& tb%grﬁm ertémm by thergdggnstration
during 16h. Tfenpifectiveiamuat sfapolyrhdreh efithapres@CimaatioEkanpl3s 4f timsurs

with 20 m of,@ ﬁ'ﬁf&%e Yﬂd{}%l}l}?ﬁ fég‘ﬂﬁ%?&%lﬁlﬁ c!dl%%r aémﬁ?ﬁ%r %&%mf M

. b) An i nert four?n har ge
of INJ- 26481585¢lpgding §am~§m21$e¢1&/1§p&f=am6rr),rﬁancr6ﬁt%aﬁ@as (erg- n@r@peaay carepwaﬁm

(28 m) \r/]vasdaaﬂudleds f&fhﬁaxhpﬁ%kb@ihe@ihﬂdrwm cé@fhofiia), cbrRd camﬁﬁ;r(e gl ddlergan

an in the eactlonm

g 1, ol SRS Rl Pl FRAURMIR Hitanh it
filtered. Thecapﬁeeéeliqbictuzﬁ@em‘@nv@%wsm@mtpwtwmm@@ Oﬁiyne:ﬂihdrimeagnd

two tines w td@ g2ue lyﬂlﬁﬁé 8 leukban, BhRll Preshéeda, B@ﬁ(ltﬂsf 8?{

e T b gLt ek A et
pol ynor ph | anybldagenumln@waus(ww) fyocé tllialaa c&rcep anatadysplstic symelrome
el ght ed i A o e g TP o)
cl osed. Thr eé“?)?%ql%asmﬁfaéocﬁ’fcgb’ﬁ}aédwﬂ?gﬁé@ms y:! lama%g@mg@ BPWPBP“e&kIBé?g
at a diff er eriterdtemrmehahar) chreat caﬁﬂc&(@me(a:g gévaateﬁrt)reasaaﬁcamducﬁﬁﬁsazﬁfﬁbms
was repegied ngfézéa%cﬁﬁé‘i)faﬁgé ja%g (}\‘}%r?aﬁc 61%9 v/ive and in

water. The slurries weré store s and ays at the
different tenperatures. After stor age the vial was opened and the
sanpl e was driedr&ygntSpvedch pevilel QtheBn@E a bhemakditicdl compasif@P&imprising

filter. 10 b )a'%‘ﬁle%gtyfto'n%q,l F&rr%cll? 91" fﬂllé%?dx(ag%\gﬁagf thuBQ;mpound of formula (X1X), a

mixture of two or more crystalline forms of the compound of formula (XIX), or a

30 mixture of at least Form I or the hydrate form of the compound of formula (XIX} and
the amorphous form of a non-HCl salt of the compound of formula (XIX), and a
pharmaceutically acceptable excipient. In one embodiment, the pharmaceutical
composition comprises a crystalline form, alone or in any of the above mixtures,
selected from Form [, Form II and the hydrate form.

35
Pharmaceutical compositions may be prepared as medicaments to be administered
orally, parenterally (including subcutaneously, intramuscularly, and intravenously),
rectally, transdermally, bucaily, or nasally: Suitable forms for oral administration



Al'l obtained fractions were anal yzed usi ng powder XRD. X-ray powder
diffraction (XRPD) anal yses were carried out on a Philips X PortPRO
MPD di f-fractometer PWB0O50/60 with generator PWB040. The 15i nstrunent
was equi pped with a Cu LFF X-ray tube PWB373/00. The conpound was
spread on a zero backgr ound sanpl e hol derz7.1 NSTRUVENT PARAMETERS

enerator volta ene t or mA
gOQeo et r yv Br élﬁ%%EP en erﬁ Lg %%ﬁ %g@é&emmwwhdﬂ%
scan node: consac @tmd@rds@aﬁlatla ﬁgBUES,tSGm@@ agDs\Bpasiops. shuiebe. fab6 78 bateatoral
tcougt IC{]%at Ir ggfitgl?inﬁﬁatacgﬁg?g@@mﬁ B\ or 'h@[’{ Q ﬂébillér)léébllﬁtfgﬁ%r émﬁ@ﬁmr Aok ON
pglto hDi f f r act e@cﬁie%\c%“ﬁﬁfrﬁ“%sg‘{j?%{ﬁ@@? raﬂgﬁlﬂfgr@l"? Em?‘ﬁle W@ﬁ@rﬁ’ﬁﬁ*‘ilm
scatter shi el bydrephBdd drdrydsiphobiO véhcle.aBGabpiesl aginidisttiod thedshehBémprovides
mask: 15 mi gdlﬂaf:l%rtrafl@gﬁh?}' %@ﬂ&ﬁ ){S?élﬂstkn&g/ﬁtlr?ﬁlg Qkt: %rd%){ r?arsﬁtd%fwgf'g 91%

knife: -38- ¢ |on

studi es after PT@‘”&S‘}/%““@E{? agrogehelivgry sytrans @OWH&H@I%@%@ ‘lhéé’toéﬁ in
the fol | ow ngsultable@dinisitation $h abiyiveanrascheilliRpaidwn@he nature and severity of the

condition being treated, the most preferred route of the present invention is oral.

10
The dosages may be conveniently presented in unit dosage form and prepared by any of
the methods well-known in the pharmaceutical arts. Alternatively, the dosage forms
may be presented as one, two, three or four or more subdoses administered at
appropriate intervals throughout the day. The unit dosage used is preferably from

15 about 1 mg to about 1000 mg of compound of formula (XIX) base equivalent, more
preferably from about 5 to about 400 mg.

- Pharmaceutical compositions of the present invention comprise Form I, Form I or the

hydrate form of the compound of formula (XIX). The pharmaceutical composition

20  may comprise only a single form of Form I, Form II or the hydrate form of the
compound of formula (XIX), or a mixture of various forms of compound of formula
(XIX), with or without amorphous forms of a non-HCI salt of the compound of formula
(XIX). In addition to the active ingredient(s), the pharmaceutical composition
comprises one or more excipients or adjuvants. Selection of excipients and the

25  amounts to use may be readily determined by the galenist based upon experience and
consideration of standard procedures and reference works in the field.

Examples of suitable excipients are gum arabic, magnesia, magnesium carbonate,
potassium phosphate, lactose, glucose, or starch, in particular, corn starch. Suitable

30  oily excipients or solvents are vegetable or animal oils, such as sunflower oil or cod
liver oil. Suitable solvents for aqueous or alcoholic solutions are water, ethanol, sugar
solutions, or mixtures thereof. Polyethylene glycols and polyﬁropy]cnc glycols are also
useful as further auxiliaries for other administration forms.

35  For subcutaneous or intraverious administration, the polymorphs of the present
invention, if desired with the substances customary therefor such as sotubilizers,
cmulsifiers or further auxiliaries, are brought into solution, suspension, or emulsion.
The polymorphs of the present invention can also be lyophilized and the lyophilizates



after 4 days ethanol after 7 days ethanol 4C refrigerator 40C 70C

M xture of Solvate + Form 1+ Form! M xture of Form + Formll (19
Form M xture of Solvate + Form| M xture of Solvate + Form| Form!
The XRD pattern of the solvated formis conparable to the XRD pattern
of the Hydrate The results obtained in thg.slurry conversion studies

after 4 days and. S et hanol / ter 90/ 1 v/v

collected in t ﬁg”ﬁp’o qué@ﬁnfoﬁ al"é‘%? etJo’iSIhe g 3}1?1§Pnﬁ ﬂm“élﬁa ofrg ?ﬁaéahz?f’f er

4 days et hanolSpietlesolyo/ aI@ Jonegxaspleatvater, Pﬁyaﬂdygmdtsﬁmwblﬂmm eral¢dols]1Og.

W% 4C refri gghadiOprofthols ghRErol, in addition also sugar solutions such as glucose or mannitol
solutions, or alternatively mixtures of the various solvents mentioned.

Suitable pharmaceutical compositions for administration in the form of aerosols or
sprays are, for example, solutions, suspensions or emulsions of the polymorphs of the
invention in a pharmaceutically acceptable solvent, such as ethanol or water, or a
mixture of such solvents. If required, the formulation can alse additionally contain

16 other pharmaceutical auxiliaries such as surfactants, emulsifiers and stabilizers as well
as a propellant. Such a preparation customarily contains the active compound in a
concentration from approximately 0.1 to 50%, in particular from approximately 0.3 to
3% by weight.

15 It should be understood that in addition to the ingredients particularly mentioned above,
the pharmaceutical compositions of the present invention may include other agents
conventional in the art having regard to the type of formulation in question, for
example those suitable for oral administration may include flavouring agents or taste
masking agents.

20 .

As another aspect of the present invention, a combination of Form I, Form II or the

hydrate form of the compound of formula (XIX), a mixture of two or more crystalline

forms of the compound of formula (XIX), or a mixture of at least Form I or the hydrate
form of the compound of formula (XIX) and the amorphous form of a non-HCl salt of

25 the compound of formula (XIX), with another anticancer agent is envisaged, especially
for use as a medicine, more specifically in the treatment of cancer or related diseases.

For the treatment of the above conditions, a polymorph of the present invention may be
advantageously employed in combination with one or more other medicinal agents,
30  more particularly, with other anti-cancer agents. Examples of anti-cancer agents
include but are not limited to:
- platinum coordination compounds for example cisplatin, carboplatin or
oxalyplatin;
-~ taxane compounds for example paclitaxel or docetaxel;
35 - topoisomerase I inhibitors such as camptothecin compounds for example
irinotecan or topotecan,
- topoisomerase 11 inhibitors such as anti-tumour cpipodophyllotoxins or
podophyllotoxin derivatives for example etoposide or teniposide;



M xture of Hydrate + Form|l M xture of Form1l | FormlIl() M xture of
Hydrate + Form | M xture of Hydrate + Form 1 M xture of Hydrate +
Form| Form + traces of Hydrate -39- The results obtained in the-
slurry conversion studies after 4 days storage in water are coll ected
inthe following Table C. Slurry Tine andglenperature after 4 days
water 4C refrigeratqr, 40C 70C

Pyl at ed sanpl oo ( EURERT gl O e oy TR eliblastiisy oisee B Gorgbine:
0.1 m ethanol at aiti-fuercenhudesside detivatigss fod @@mpiOElaodurAGQ. [eibheorin,
hydrat ed sanpl es Sé&ﬁ&ﬁbmggrémgaﬁﬁuét 40C and 50C remai ned hydrat e.

r fo days at 70C was, conpl etely liquefied
;rgﬁ )h yd&gtEggn;?e? glg?lta@r?gqute9ts 5¢cu,—gapmqgen mustard or nltrosgl?rea or e}(lamp g
5 cyclophosphamide, chlorambucil, carmustine, thiotepa, mephalan or lomustine;

- anti-tumour anthracycline derivatives for example daunorubicin, doxorubicin,
doxil, idarubicin or mitoxantrone; .
- molecules that target the IGF-1 receptor for example picropodophilin;
- tetracarcin derivatives for example tetrocarcin A;
10 - glacocorticoiden for example prednisone;
- antibodies for example trastuzumab (HER2 antibody), rituximab (CD20
antibody), gemtuzamab, cetuximab, pertuzumab or bevacizumab;,
- estrogen receptor antagonists or selective estrogen receptor modulators for
example tamoxifen, fulvestrant, toremifene, droloxifene, faslodex or raloxifene;
15 - aromatase inhibitors such as exemestane, anastrozole, letrazolc and vorozole;
- differentiating agents such as retinoids, vitamin D or retinoic acid and retinoic
acid metabolism blocking agents (RAMBA) for example accutane;
- DNA methyl transferase inhibitors for example azacytidine or decitabine;
- antifolates for example premetrexed disodium;
20 - antibiotics for example antinomycin D, bleomycin, mitomycin C, dactinomycin,
carminomycin or daunomycin;
- antimetabolites for example chlofarabine, aminopterin, cytosine arabinoside or
methotrexate;
- apoptosis inducing agents and antiangiogenic agents such as Bel-2 inhibitors for
25 example YC 137, BH 312, ABT 737, gossypol, HA 14-1, TW 37 or decanoic
acid; '
- tubuline-binding agents for example combrestatin, colchicines or nocodazole;
- kinasc inhibitors for example flavoperidol, imatinib mesylate, erlotinib or
gefitinib;
30 - famesyltransferase inhibitors for example tipifarnib;
- histone deacetylase (HDAC) inhibitors for example sodium butyrate,
suberoylanilide hydroxamide acid (SAHA), depsipeptide (FR 901228), NVP-
LAQ824, R306465, INJ-26481585 or trichostatin A;
- Inhibitors of the ubiquitin-proteasome pathway for example PS-341, MLN .41
35 or bortezomib;
- Yondelis;
- Telomerase inhibitors for example telomestatin;
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10 One embodiment of the present invention therefore also relates to a pharmaceutical
composition comprising the other medicinal agent and the polymorphs of the present
invention together with one or more pharmaceutical carriers.

The present invention further relates to the use of a combination according to the
15  invention in the manufacture of a pharmaceutical composition for inhibiting the growth
of tumour cells.

The present invention further relates to a prodilct containing as first active ingredient a
polymorph according to the invention and as second active ingredient an anticancer
20  agent, as a combined preparation for simultaneous, separate or sequential use in the

treatment of patients suffering from cancer.

The other medicinal agent and the polymorph of the invention may be administered
simultaneously (e.g. in separate or unitary compositions) or sequentially in either order.

25  In the latter case, the two compounds will be administered within a period and in an
amount and manner that is sufficient to ensure that an advantageous or synergistic
effect is achieved. It will be appreciated that the preferred method and order of
adminisfrati_on and the respective dosage amounts and regimes for each component of
the combination will depend on the paﬁicular other medicinal agent and the polymorph

30  being administered, their route of administration, the particular tumour being treated
and the particular host being treated. The optimum method and order of administration
and the dosage amounts and regime can be readily determined by those skilled in the
art using conventional methods and in view of the information set out herein.

35  The platinum coordination compound is advantageously administered in a dosage of 1
to 500mg per square meter (mg/m?) of body surface area, for example 50 to 400 meg/m?,
particularly for cisplatin in a dosage of about 75 mg/m? and for carboplatin in about

300mg/m” per course of treatment.



(pH 2.9) Buffer pH2 (citric acid/ NaOH HCl) 0.95 (pH 2.0) Buffer pH4
(citric acid/HC1/NaOH) 1.2 (pH 3.9) Buffer pH6 (citric acid/ NaOH) 1.5
(pH 6.0) Buffer pH3 (boric acid/HO/NaOH) 1.3 (pH 7.8) Buffer pHLO
(boric acid/KCl /NaOH) 1.3 (pH 9.8) 15 d) Crystallographic stability
The stability of the crystal structure ofyjForm | was studied after
storage of the conpound in open conditions for a period of six weeks
at roomtenperature (RT) under <5 % 56 %and 75 %relative humdity
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The camptothecin compound is advantageously administered in a dosage of 0.1 to

400 mg per square meter (mg/m?) of body surface area, for example 1 to 300 mg/m’,

particularly for irinotecan in a dosage of about 100 to 350 mg/m” and for topotecan in
10 about 1 to 2 mg/m” per course of treatment.

The anti-tumour podophyllotoxin derivative is advantageously administered in a dosage
of 30 to 300 mg per square meter (mg/mZ) of body surface area, for example 50 to
250mg/m?, particularly for etoposide in a dosage of about 35 to 100 mg/m?® and for

15  teniposide in about 50 to 250 mg/m® per course of treatment,

The anti-tumour vinca alkaloid is advantageously administered in a dosage of 2 to

30 mg per square meter (mg/m?) of body surface area, particularly for vinblastine in a

dosage of about 3 to 12 mg/m?, for vincristine in a dosage of about 1 to 2 mg/m®, and
20  for vinorelbine in dosage of about 10 to 30 mg/m” per course of treatment.

The anti-tumour nucleoside derivative is adi/antageously administered in a dosage of

200 to 2500 mg per square meter (mg/m?) of body surface area, for example 700 to

1500 mg/m?, particularly for 5-FU in a dosage of 200 to 500mg/m?, for gemcitabine in
25  adosage of about 800 to 1200 mg/m? and for capecitabine in about 1000 to

2500 mg/m? per course of treatment. ‘

The alkylating agents such as nitrogen mustard or nitrosourea is advantageously
administered in a dosage of 100 to 500 mg per square meter (mg/m?) of body surface

30 area, for example 120 to 200 mg/m?, particularly for cyclophosphamide in a dosage of
about 100 to 500 mg/m? , for chlorambucil in a dosage of about 0.1 to 0.2 mg/kg, for
carmustine in a dosage of about 150 to 200 mg/m>, and for lomustine in a dosage of
about 100 to 150 mg/m? per course of treatment.

35  The anti-tumour anthracycline derivative is advantageously administered in a dosage of
10 to 75 mg per square meter (mg/m’) of body surface area, for example 15 to
60 mg/m?, particularly for doxorubicin in a dosage of about 40 to 75 mg/m?, for



XRD | R DSC App <100C <200C Exotherm Max (C) .HC1O0 days 0.4 0.9
Cryst., Ref Cryst., Ref 216.8 Beige-gra) RT/<5 % 0.8 0.5 -Ref -Ref
216.7 Beige-gra)

10

15

20

25

30

35

-32-
daunorubicin in a dosage of about 25 to 45mg/m” , and for idarubicin in a dosage of
about 10 to 15 mg/m” per course of treatment.

The antiestrogen agent is advantageously administered in a dosage of about 1 to 100
mg daily depending on the particular agent and the condition being treated. Tamoxifen
is advantageously administered orally in a dosage of 5 to 50 mg, preferably 10 to 20 mg
twice a day, continuing the therapy for sufficient time to achieve and maintain a
therapeutic effect. Toremifene is advantageously administered orally in a dosage of
about 60mg once a day, continuing the therapy for sufficient time to achieve and
maintain a therapeutic effect. Anastrozole is advantageously administered orally in a
dosage of about 1mg ence a day. Droloxifene is advantageously administered orally in
a dosage of about 20-100mg once a day. Raloxifenc is advantageously administered
orally in a dosage of about 60mg once a day. Exemestane is advantageously
administered orally in a dosage of about 25mg once a day.

Antibodies are advantageously administered in a dosage of about 1 to 5 mg per square
meter (mg/m°) of body surface area, or as known in the art, if different. Trastuzumab is
advantageously administered in a dosage of 1 to 5 mg per square meter (mg/m?) of
body surface area, particularly 2 to 4mg/m® per course of treatment. -

These dosages may be administered for example once, twice or more per course of
treatment, which may be repeated for example every 7, 14, 21 or 28 days.

It may be convenient to store the polymorphs of the invention in packaging materials
which are protective td mechanical, environmental, biological or chemical hazards, or
degradation. Conditioning drug substances can be achieved by employing packaging
matcrials impermeable to moisture, such as sealed vapour lock bags. Conditioning
drug products, such as tablets, capsules, can be achieved by employing for instance,

aluminium blisters.

Experimental part

The following examples are intended to illustrate the present invention and not fo limit

it thereto.

Example 1: Preparation of intemmediate (T)
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a) 4-piperidinemethanamine (2.6 mol) and ethyl acetate (5.2 L) was bréught in an inert
reactor (20 L) and warmed up to 45°C. 4-nitrobenzaldehyde (2.7 mol) was added and
the reaction mixture was stirred for 2h at 45 °C. The reaction was cooled to 0°C and
then diisopropylethylamine (6.6 mol) was added giving solution 1,

b) 2-(methylthio)-5-pyrimidinecarboxylic acid ethyl ester (2.7 mol) and ethyl acctate
(2.6 L) was brought in an inert reactor and cooled to 0°C. A solution of meta-
chloroperoxy benzoic acid (1.2 mol) in ethyl acetate (2.6 L) was added over a time
period of 1h at a temperature between 0°C and 5 °C. The reaction mixture was stirred

for 30 min at 0 °C giving solution 2 .

c) Solution 2 was added to solution 1 over a time period of 1h at a temperature between
0°C and 5°C. The reaction mixture was left overnight at room temperature. The
mixture was acidified to a pH of 2, with a solution of 640 ml concentrated
hydrochloric acid in 10 L water. The aquecus layer was collected and washed with 1 L
ethyl acetate. The aqueous layer was collected and 1 L of dichloromethane was added.
The mixture was basified to a pH of 10, with 450 ml sodium hydroxide 50%. The
mixture was stirred for 30 min at room temperature, The organic layer was collected
giving fraction 1, The aqueous layer was further extrated with 2 L dichloromethane and
the organic layer was collected giving fraction 2. Fraction 1 and 2 were combined and
dichioromethane was evaporated giving 511.25 g (1.93 mol) of intermediate (I} (yield
74 %) .

Example 2: Preparation of intermediate (X1

|

—
/\O/H\(\\N
geviae
fumarate

(X1

a) Intermediate (I)(0.97 mol) , and toluene (4.5 L) was added in an inert reactor (20
L).1-methyl-1H-Indole-3-carboxaldehyde (0.97 mol) was added to the reaction mixture
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at room temperature. The reaction mixture was warmed to reflux temperature, refluxed
overnight and cooled to room temperature, Ethanol (1.5 L) degenerated with methanol
was added giving solution 3 .

b) Sodium tetrahydroborate (55.2 g) and toluene (1.5 L) was added in an inert reactor
(20 L). The mixture was brought to 10 °C under continuous stirring. Solution 3 was
added to the mixture over a time period of 1h at a temperature #10 °C. The mixture was
stirred for 1h at a temperature #10 °C. The reaction mixture was brought at room
temperature. Acetone (8.79 mol) was added over a time period of 30 min. The
reactionmixture was stirred for 4h, Water (5.1 L) was dripped to the reaction mixture
over a time period of 15 min. The reaction mixture was stirred for 1h at room
temperature. The aqueous layer was disregarded and the organic layer was washed two
times with a solution of 300 g sodium bicarbonate in 4.1 L water. The organic layer
was filtered over magnesium sulfate and evaporated giving fraction 3 (397 g of residue

after evaporation).

¢) Ethanol (5 L) degenerated with 2% methylethylketone is added to fraction 3 at room
temperature. Concentrated acetone (5 L) and 0.5 L water is added at room temperature
and the mixture is subsequently warmed to 50°C . A mixture of fumaric acid (0.97
mol), ethanol (1.4 L) degenerated with 2% methylethylketone, acetone (1.4 L) and 140
ml water was prepared giving solution 4. Solution 4 was added to the reaction mixture
over a time period of 2h at a temperature of 50 °C. The reaction mixture was stirred for
2h at 50°C, cooled for 4h to room temperature and stirred overnight at room
temperature. The sediment was collected and was subsequently washed with 1.4 L
ethanol degenerated with 2% methylethylketone, 1.4 L concentrated acetone and 140
ml of water. The sediment was dryed overnight at 50 °C, giving 371g (0.7 mol) of
intermediate {XIII) (vield 73%) .

Example 3: Preparation of intermediate (XVII

HCY N :

LO\ |
N

HCH

(XVIN)

Al four necked flask (2 L) was charged with intermediate (XIII) (100g; 191.0 mmoles).
Water (3L/mol-pure limiting reagent; 573.0 ml) and
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8 weeks 5 collected and washed with water (2L/mol-pure-limiting reagent; 382.0 ml). Water (1.5
L/mol-pure-limiting reagent; 286.5 mtl) and sodium hydroxide (3 moles/mol-pure-
limifing reagent; 573.0 mmoles; 45.84 g) were added to the organic layer. The reaction
mixture was warmed to 80 °C and stirred during 16h. The reaction mixture was cooled
to room temperature and the lower water layer was collected. Isopropy! alcohol (90 ml;

10 1.177 moles) was added and the mixture was cooled to 10 °C in an ice bath, The .
reaction mixture was acidified with concentrated hydrochloric acid (S5 moles/mol-pure-
limiting reagent; 954.9 mmoles; 100.9 g) to pH 1 (pH 13.8: darkgreen solution; pH 7.5
oldpink solution; pH 4.7: pink solution, white precipitate). The reaction mixture was
stirred for 4h at 10 °C. The white precipitate was filtered, washed 4 times with water

15  and dryed under vacuum at 40 °C giving 84g intermediate (XVII) (vield: 97%).

Example 4: Preparation of intermediate (XVIID

0 O._.
N =N
r i@ !
NN " l
N 4
HC1
XV

20 :
a) A four-necked flask (1 1) was charged with 0.093 mo! of intermediate (XVIE) and
220 ml of ethyl acetate was added. The reaction mixture was stirred and 5 ml of water
was added giving solution 5. A 250 ml flask was charged with 0,122 mol of N'-
(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine, monohydrochloride (EDC) in

25 130 ml of ethanol and the reactionmixture was stirred giving solution6. O-(tetrahydro-
2H-pyran-2-yl)- hydroxylamine (0.123 mol) was added to solution 5 and the addition
funnel was washed with 26 ml of ethyl acetate. Immediately thereafter 200 ml of
solution 6 was added to the reaction mixture comprising solution 5 over a time period
of 1h 30min ( the reaction mixture became homogeneous when 90% of solution 6 was

30  added, then the desired product crystallized out). The reaction mixture was stirred at
room temnperature for Sh. The precipitate was filtered and washed with 55 ml ethyl
acetate and dryed under vacuum at 50 °C during 16h, giving 35.7 g (0.07 mol) of
intermediate (XVIII) (yield:71%) .
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b) A four-necked flask (1 L) was charged with 0.073 mol of intermediate (XVIIT) under
nitrogen atmosphere. N,N dimethyl acetamide (377 ml) and 377 ml
methylisobutylketone were added and the mixture was warmed to 70 °C. The reaction
mixture was stirred for 5h at 70 °C, then cooled down over a time period of 1h to 25 °C
and then stirred for another hour at 25 °C. The precipitate was filtered and subsequently
washed with 94 m! of a mixture of N,N dimethyl acetamide and methylisobutylketone,
then 150 ml of methylisobutylketone in a slurry wash and then 150 ml of
methylisobutylketone in a displacement wash. The precipitate was dryed under vacuum
at 50 °C during 2 days giving 33.4 g of purified intermediate (XVIIT) (vicld: 89%) .

Example 5: Pre aratioﬁ of INJ-26481585 HCI salt crystal Form 1

Hoxﬁjf:i}o\/ || : )
N.

JNI-26481585 HCI salt erystal form I -HCL

a) An inert four-necked flask (0.5 L) was charged with 0.03 mol of purified
intermediate (X VIII) . Ethanol (300 ml) was added (typical water content is ‘
0.07% (w/wy)). The reaction mixture was stirred and warmed to 57 °C - 60 °C. 30 mg of
intermediate (XVIII) INJ-26481585.HCI (30 mg) Form I was seeded. Concentrated
hydrochloric acid (0.05 mol %) was added to the reaction mixture at 57 °C and the
reaction mixture was stirred during 16h. The precipitate was filtered at 50 °C and
washed 3 times with 20 m] of ethanol giving 10 g JNJ-26481585 HCI salt crystal Form
L

b) An inert four-necked flask (50 ml) was charged with 2.6 g of INJ-26481585 HCl salt
crystal Form [ obtained in step a). Ethanol (20 ml) was added. The reaction mixture
was stirred under nitrogen and in the dark and warmed to 50 °C. The reaction mixture
was stirred during 12h at 50 °C, cooled to 40 °C over a time period of 1h and filtered.
The precipitate was washed one time with 20 ml ethanol and two times with 20 ml
acetone. Then the product was dryed at 50 °C under vacuum for 16h yielding 2g (80%)
of purified INJ-26481585 HCI salt crystal Form L

Example 6: Transformation of a mixture of polymorph I and II using a slurry procedure

a)Preparation of the slurries
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About 25mg of Form 1 and about 25mg of Form 1T were weighted in 2 vial, About
0.2 ml ethanol was added and the vial was closed. Three vials were prepared and
each vial was stored for 4 days at a different temperature, at 4°C (refrigerator),
40°C and 70°C. |
This was repeated for the slurries in ethanol/water (90/10, v/v%) and in water.
The shurries were stored for 4 days and 7 days at the different temperatures.

~ After storage the vial was opened and the sample was dryed by spreading a few

mg of the slurry on a paper filter.

b)Analytical techniques (Powder XRD)

All obtained fractions were analyzed using powder XRD.

X-ray powder diffraction (XRPD) analyses were carried out on a Philips
X’PertPRO MPD diffractometer PW3050/60 with generator PW3040, The
instrument was equipped with a Cu LFF X-ray tube PW3373/00.

The compound was spread on a zero background sample holder. .

INSTRUMENT PARAMETERS
generator voltage: 45 kv
generator amperage: 40 mA
geometry: Bragg-Brentano
stage: spinner stage

MEASUREMENT CONDITIONS

scan mode: continuous
scan range: 310 50°28
step size: 0.01675%step

- counting time: 29.85 sec/step
spinner revolution time: 1 sec
radiation type: CuKa
radiation wavelength: 1.54056-A

Incident beam path Diffracted beam path

program. divergence slit; 15 mm long anti scatter shield:+
Soller slit: 0.04rad  Soller slit: 0.04 rad
beam mask: 15 mm Ni filter: +
anti scatter slit; 1° detector: X’Celerator
beam knife: +
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4°C refrigerator
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70°C

Mixture of Solvate +
Form I+

Form II

Mixture of Form [ +
Form II (*)

Form [

Mixiure of Solvate

-+ Form |

Mixture of Solvate

+ Form |

Form II

d conpletely
during the

The XRD pattern of the solvated form is comparable to the XRD pattern of the
Hydrate

The results obtained in the slurry conversion studies after 4 days and 7 days
storage mn ethanol/water (90/10, v/v%) are collected in the following Table B,

10

Slurry Time and

Temperature

after 4 days
cthanol/water

(90/10, viv%)

after 7 days
cthanol/water
(50/10,
v/iv%)

4°C refrigerator

40°C

70°C

Mixture of Hydrate

+ Form I

Mixture of Form 1 +
Form IT (*)

Mixture of Hydrate

+ Form I

Mixture of Hydrate

+Form 1

Mixture of Hydrate

+Form1

Form I + traces of

Hydrate

(*)The solvent present in the slurry was completely evaporated. After four days storage

again 0.2ml solvent was added to the mixture.



c) Crystallographic stability The stability of the crystal structure
of FormIl was studied after storage of the conpound in open
conditions for a period of six weeks at roomtenperature (RT) under
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‘Slurry Time and after 4 days
Temperature _water

4°C refrigerator Hydrate
40°C Hydrate
70°C . Hydrate

5  These hydrated samples ( ex slurries in water) were stored for 3 days with 0.1 ml
ethanol at different temperatures, 40°C, 50°C and 70°C.

The hydrated samples stored for 3 days at 40°C and 50°C remained hydrate.

The hydrated sample stored for 3 days at 70°C was completely liquefied (oil).

10 Example 7: Stability of Form I

a) Compound information
Graphic formula:

HO

15 Hydrochloride (1:1)

Chemical name: N-hydroxy-2-{4-[[[(1-methyl-1H-indol-3-
yl)methyl]amino]methyl]-1-piperidinyl]-5-pyrimidinecarboxamide
hydrechloride

20 Molecular formula: CaiHysNeO,. HCI



white Ref Ref (78J/g) RIT/<5 % 1.9 0.4 -Ref -Ref 75.1 198 white
RH (68J/g) RT/560R 5.2 0.3

10

15

20

-40-
Molecular weight: 430.94

b) Adsorption/desorption study
The adsorption and desorption of water at 25°C at different conditions of
relative humidity was investigated on 17 mg Form 1.

The weight change as a function of relative humidity was registered.
The result were displayed in the Figure 4. -

Form I fraction adsorbs up to 0.6% water at high relative humidity, it showed
no hygroscopic behavior and remained crystalline during the test.

v ¢) Solubility
Aqueous solubilities of Form I were measured in solvents with different pH.
An excess of the solute was equilibrated with the selvent at 20°C for 24 hours.
After removing the undissolved compound, the concentration in solution was

determined using UV spectrometry.

The solubilities were listed in the following Table D:

Selvent ~ Solubility (mg/ml solution)

Form 1
water , 14 (pH 4.5)
0.01N HCI . 1.4 (pH 2.0}
0.001N HCI 1.5  (pH2.9)
Buffer pH2 (citric acid/NaOH/HCI) - 0.95 (pH 2.0)
Buffer pH4 (citric acid/HCINaOH) 1.2 (pH 3.9)
Buffer pH6 (citric acid/NaOH) 1.5 (pH 6.0)
Buffer pHS8 (boric acid/HCl/NaOH) 1.3 (pH 7.8)
Buffer pH10 (boric acid/KCl/NaOH) 1.3 (pH 9.8)

d) Crystallographic stability
The stability of the crystal structure of Form I was studied after storage of the
compound in open conditions for a period.of six weeks at room temperature
(RT) under <5 %, 56 % and 75 % relative humidity (RH), 50°C and
40°C/75%RH.
The samples are analyzed with thermogravimetry (TGA), differential
scanning calorimetry (DSC), X-ray powder diffraction (XRPD) and infrared
spectroscopy (IR).
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The results of the tests are reported in the following tabie E,
product condition |  TGA XRD IR DSC App
| <100°C|<200°C Exotherm
Form I Max (°C)
HCl 0 days 0.4 0.9 | Cryst,| Cryst,|  216.8 Beige-gray
Ref Ref
RT/<5 % 0.8 0.5 ~Ref | ~Ref 216.7 Beige-gray
RH :
RT/56%R| 0.5 | 04 ~Ref | ~Ref 216.9 Beige-gray
H
' RT/75%{ 09 | 04 | ~Ref| ~Ref 217.0 Beige-gray
RH
50°C 0.5 0.3 ~Ref | ~Ref 216.9 Beige-gray
40°C/75%| 1.0 0.3 ~Ref | ~Ref 216.9 Beige-gray
RH

~Ref: identical with reference

Cryst.: crystalline

Form I melted with decomposition, therefore no heat of fusion was reported.

Form 1 is crystallographically stable.

No changes are observed afler storage under the different conditions.

The IR spectra, XRD patterns and the DSC curves remain the same before and

after storage.

e) Chemical stability

Form I was stored in different open conditions for periods of 1, 4 and 8 weeks.

These conditions are 40°C/75 % RH, 50°C , RT/<5%RH, RT/56%RH,

RT/75%RH and 0.3da ICH light.
The compounds were analyzed after storage by HPLC and by visual

inspection.



pink 50C 2.1 0.2 -Ref
0.2 #Ref #Ref 83.9 198 pink RH

-Ref 74.6 198 white

(66J/ g)

-42-

The results of the tests were reported in the following table F.

40C/ 75% 6. 0

HPLC Appearance
prodﬁct condition Sum of impurities
1 4 8 1 week 4 weeks 8 weeks
week | weeks | weeks
Forml Reference 3.14 - - beige-gray - -
HCI seldt 0.3da ICH light| 4.58 - - beige-gray - -
40°C/75% RH | 3.31 3.13 3.59 beige-gray | beige-gray | beige-gra
50°C 3.19 3.20 3.16 | beige-gray | beige-gray | beige-gra
RT/<5%RH - 3.42 3.16 - beige-gray | beige-gra
RT/56%RH - 3.27 3.15 - beige-gray | beige-gra
RT/75%RH . - 3.43 3.39 - beige-gray | beige-gra

Example 8: Stability of Form 11

10 a) Compound information

Graphic formula:

N O/\
- .
H | \N[/
N
HO/ s
¢]

Mydrochloride (1:1)

N
)i

0

Form I showed a sensitivity towards light, as the sum of impurities increased
after storage in 0.3da ICH light conditions.



(151J3/9) -Ref: identical with reference Cryst.: crystalline
Form Il nmelted with deconposition, therefore no heat of fusion was
reported. 5The extra endothermc signal in the DSC curve was due to

sol vent evaporation. Formll is crystallographically not stable.
Changes are observed after storage under tfie different humd
condi tions. The IR spectra and XRD patterns are different

fromthe starting mitepicalnagye rhydrayoriddd (Lmethy-Rifrindusdy, RT/ 759RH
and 40C/ 759RH condi yi)mathyTarinehestige] 1 pigeadingil]-GragienidineFboRanhRIBYRH,
RT/ 75%H and 40C/ 75%@#0&1@ jtion were due to the uptake of water. d)

Chem cal stability orm 11 was stored in different open

conditions for peri 0 .4 and s. These conditions were
40C/ 75 % RH, 50C , %7“’%%&&““?#/@65%%8%5%% and 0.3da I CH |ight.
The conpoupds were ﬁ@?ly ed after storage by HPLC and by vi sual

T

i nspection? -45- w39 He tests are reported in the

follow ng table H productcondition HPLC Sum of inpurities Appearance
: b) Adsorption/desorption study

The adsorption and desorption of water at 25°C at different conditions of
relative humidity was investigated on about 24 mg Form 11

The weight change as a fonction of relative humidity was registered. “
10 The result were displayed in the Figure 9.

During the initial drying step a weight loss of 1.67% is registered for Form I
The obtained dried product was hygroscopic. It adsorbed up to 9.6% water at
high relative humidity.
The product dryed completely during the desorption cycle and remained

15 crystalline during the test.

¢) Crystallographic stability

The stability of the crystal structure of Form II was studied after storage of the
compound in open conditions for a period of six weeks at room temperature

: (RT) under <5 %, 56 % and 75 % relative humidity (RH), 50°C and

20 40°C/75%RH.
The samples were analyzed with thermogravimetry (TGA), differential
scanning calorimetry (DSC), X-ray powder diffraction (XRPD) and infrared
spectroscopy (IR).



1 week 4 weeks 8 weeks 1 week 4 weeks 8 weeks Form HRef erence 5.04 -

- white - -

HO salt0.3da ICH light 7.42 - - orange- brown - 40075 %

RH 4.96 4.99 4.90 slightly

10

15

A4
The results of the tests were reported in the following table G.

product  condition TGA XRD IR DSC App
<100°C [<170°C . Extra Max
O (°C)
JIClsalt O days 33 | 04 | Cryst,| Cryst, 71.5 +198 white
' Ref Ref (781/g)
RT/<5 % 1.9 0.4 ~Ref | ~Ref | 75.1 +198 white
RH (68)/g)
RT/56%R | 5.2 0.3 #Ref | #Ref 87.1 +198 | slightly
H ' (144l/g) | pink
RT/75% | 49 | 03 | #Ref| #Ref| 852 | 198 | slightly
RH (1531/g) pink
50°C 2.1 02 ~Ref ~Ref 74.6 +198 white
(66]/g)
40°C/75%| 6.0 0.2 #Ref | #Ref 83.9 =108 pink

RH . (151)/g)
~Ref: identical with reference '
Cryst.: crystalline

Form II melted with decomposition, therefore no heat of fusion was reported.
The extra endothermic signal in the DSC curve was due to solvent

evaporation.

Form Il is crystailographically not stable.

Changes are observed after storage under the different humid conditions.

The IR spectra and XRD patterns are different from the starting material after
storage under RT/56%RI, RT/75%RH and 40°C/75%RH condition.

The changes after storage under RT/56%RH, RT/75%RH and 40°C/75%RH
condition were due to the uptake of water.

d) Chemical stability

Form 1I was stored in different open conditions for periods of 1, 4 and 8
weeks. These conditions were 40°C/75 % RH, 50°C , RT/<5%RH,
RT/56%RH, RT/75%RH and 0.3da ICH light. -

The compounds were analyzed after storage by HPLC and by visual
inspection.



pi nk pink pink 50C 4.96 5.00 4.90 white white slightly pink RT/<5%H
- 5.10 4.98 - white white RT/56%RH 5.05 4.94 - slightly pink

slightly pink RT/75%H

10

The results of the tests are reported in the following table H.

-45-

HPLC Appearance
product  condition Sum of impurities
1week | 4 8weeks | 1week | 4weeks | 8 weeks
weeks
Form II Reference 5.04 - - white - -
HClsalt  0.3da ICH 7.42 - - orange- - -
light brown
40°C/75 % 4.96 4,99 4.90 slightly pink pink
RH | pink |
50°C 496 | 500 | 4.90 white white | slightly
pink
RT/<5%RH - 5.10 4.98 - white white
RT/56%RH - 5.05 494 - slightly | slightly
' pink pink
RT/75%RH - 503 | 4.97 - slightly | slightly
pink pink

The chemical stability study of the R425754 resulted in the following

observations;

R425754 showed a sensitivity towards light, as the sum of impurities increases

after storage in 0.3da ICH light conditions.

Also a discoloration from white to or orange-brown is observed after storage
in 0.3da ICH light and from white to pink after storage in humid conditions
RT/56%RH, RT/75%RH and 40°C/75%RH and elevated temperature 50°C.



- 5.03 4.97 - slightly pink slightly pink The chemi ca
stability study of the R425754 resulted in the foll ow ng
50bservati ons: R425754 showed a sensitivity towards |ight, as the sum
of inmpurities increases after storage in 0.3da ICH light conditions.
Al'so a discoloration fromwhite to or oragge-brown is observed after
storage in 0.3da ICH light and fromwhite to pink after storage in
hum d condi ti MEORT/ 56%RH, RT/ 75%H and 40C/ 75%:H and el evat ed
tenperature 50C. -46- Clains 1. A nono-hydrochloric salt of formula

(XIX) .RC 5@XA¥%ﬁéﬂaﬁpﬁhgﬁggapxﬂégﬁgéﬁ$4 salt of claim1l wherein

said salt is incry orm _ or in a hydrate form

103. The nono- hydrochloric salt of claiml1l or 2 in crystalline Form!|
wherein said crystalline forrnh]g%%I n X-ray powder diffraction pattern
conpri sing peaks at 15.10 0.2, 172072, 23.4 0.2, 24.4 0.2 and 27.7
0. 2. 4. The nono-hydrochloric ﬁ;aisgl i wherein the X-ray
powder diffraction pattern 15further co i at 7.6 0.2, 12.0
0.2 and 12.5 0.2. 5. The nono-hydrochloric sal ticiof any of clainms Ito
4 wherein fhe crystalline formhas an infraf®d spectronetry mcro
attenuated refl ectance spectrumw th peaks at 311912 cm |, 27561 cm |

16341 cm 1, 157’?11]& rﬁgﬁol-hyd:ll‘c?cﬁlbn‘]é s%lrtpb% ¢l ailrn?’f;'.:')*’.f11ier%1r1];r slai’d s:alil% 17351% crystalline Form I,
Form II or in a hydrate form.

10 3. The mono-hydrochloric salt of claim 1 or 2 in crystalline Form I wherein said
crystalline form has an X-ray powder diffraction pattern comprising peaks at 15.1%%
0.2°,17.2°+ 0.2°, 23.4°+ 0.2°, 24.4°+ 0.2° and 27.7°+ 0.2°.

4. The mono-hydrochloric salt of claim 3 wherein the X-ray powder diffraction pattern
15 further comprises peaks at 7.6°+ 0.2°, 12.0°+ 0.2° and 12.5°+ 0.2°,

5. The mono-hydrochloric salt of any of claims 1 to 4 wherein the crystalline form has

an infrared spectrometry micro attenuated reflectance spectrum with peaks at 3119 +1

em™, 2756 £1 cm™, 1634 £1 em™, 1475 1 em™, 1371 21 em™, 1333 *1 em”, 1275 1
20 em’, 12261 cm™,1128 +1 cm™ and 1066 cm™ 1 em™.

6. The mono-hydrochloric salt of any of claims 1 to 5 wherein the crystalline form has
a differential scanning calorimetry curve with an endothermic peak at about 216.8°C.

25 7. The mono-hydrochloric salt of any of claims 1 to 6 wherein the crystalline form
adsorbs up to 0.6% water at high relative humidity.

8. The mono-hydrochloric salt of claim 1 or 2 in hydrate form wherein said hydrate
form has an X-ray powder diffraction pattern comprising peaks at 10.0°+ (.2°, 13.4°+
30  0.2°and 26.5°+£ 0.2°. '

9. The mono-hydrochloric salt of claim 8 wherein the X-ray powder diffraction pattern
further comprises peaks at 21.6%4 0.2° and 24.9°+ 0.2°,



20cm |, 12261 cnl, 1128 1 cm -1 and 1066 cm!| 1 cml. 6. The

nono- hydrochloric salt of any of clains 1 to 5 wherein the
crystalline formhas a differential scanning calorinetry curve with
an endot herm c peak at about 216.8C. 257. The nono-hydrochloric salt
of any of clalms 1 to 6 wherein the crystg.line formadsorbs up to

0. 6% wat er at h reI tlve um The nono- hydr.ochl oric
sal't of clai mif: %@S?IBP%?IW%%WE%{FIB the v Heling Hrmbana an
X-r ay powder diiffafrecbapbttmmqn@rtmefomﬂemmd efleugpnpe glestrah whth fdaks 2 3538+ Bem”
300.2 and 26. % B32.1 o7 1605%1 HPE -dydroghtoric salt of claim8
or 9 wherein the crystafflne formhas an infrared spectronmetry micro
attenuat ed refl ectance spectrumw th peaks at 3558 1 cm, 3238 rirl

cml, 16074 cmt.ITAsordNdeschiokic baleollshy oF &himsThe mﬁmlhw@rs@nmfa%hﬁ Iis
salt of any ofSSgntﬁqer%u to 7 wherein crystalline Forml is
essentially pure fhe nono- hydrochloric salt of claim1 or 2
wherein crystalline Formll is essentially pure. 10 13. The

nono- hydr ochl @ iTheS@ddo-13kircRAMriekalEb Bl 4R 1101' 22wh§em%r)@falhjﬂg FORRIEEN the
hydrate form Iﬁ% rI‘e%{ﬁentl ally pure. . A process for preparing

the crystalli tP8Ecording to any one of claims 2 to 7
15conpri sithg: a) dissolving conpound of fornmnul a (XVII1) in an

al coholic sol yg n[‘he?x%?foﬁiy@fo@ﬂloh@§§lg SRY ogcllqhéls f9 d@qb%here\éw{hle%ﬂ]rate

heating to be ﬁ 70C, b) adding roc Ior| c acl
reaction mxt lsﬁsﬁﬂnna ypure.  ¢) stlrrlngthe reaction mixture while
mai ntaining the tenperature at between 50C 20and 70C. 15. The process

of claim1l14 c ri sing_between step a)..and seedi ng t he xt.ure
with Forml. ftspmﬂesgF%&é@éﬂ%ﬁi@ﬁ?@&i‘ﬂ%ﬂ? @O}ﬂ%ﬁtat%@m& %@%Pdﬁ)ﬁg
to any oflxl acamspr&ingd, 9 or 10 corrpri si ng a) dissolving the conpound

of formula (XVIl, ?Erssdlﬂrﬁ%tﬁéd\&ﬂ@%k f T11 ta‘ﬁ%%hél‘f@oﬁenm(%&ag{ ﬁ%\éﬁss

conprising nore t? %ﬁ] ea "8
50C and 70C, pref ehabfy /s aitpteor: 3? %aﬂeggbb SRR 50308y W6 ng
hydrochl oric aCIbQiatﬂdjnghﬁirdicﬂh&ﬂ‘iclabiﬁ tevithet redetion aficku) aid i rring the

ti 1 Xt
706, pref or ébf;%wgt“@?%%‘*%ﬁ* B gL R E B o ARy B SR 15
process & preparg¥ihe conpound of formula (XVIi1) conprising 35a)
reacting the internediate of formula (VII1) with the internediate of

formula (XI) §1 ’Tthe proc RESTE Mafm (?Il cgmgrlilslugg%)ehgee%osltc\f)ea and b) seeding the mixture

with Form 1.

25 16. A process for preparing the hydrate form according to any of claims 2, 8, 9 or 10
comprising
a) dissolving the compound of formula (XVIII), in an ethanol/water or
methanol/water mixture comprising more than 5% of water, while heating to
between 50°C and 70°C, preferably 50°C and 60°C of the solvent;
30 b) adding hydrochloric acid to the reaction mixture; and
¢) stirring the reaction mixture while maintaining the temperature at between 50°C
and 70°C, preferably between 50°C and 60°C more preferably at 55 °C.

17. A process for preparing the compound of formula (XVIII) comprising
35  a)reacting the intermediate of formula (VIII) with the intermediate of formula (XI) in
the presence of a suitable solvent,



b) reacting the internediate of formula (1) with the internedi ate of
formula (11) in a suitable solvent followed by reduction and salt
formation giving the internediate of 5fornmula (XI11), H2+ (I)
Olrumirate (XIl11) «c¢) conversion of the the internediate of formula
(XI1'l') by base neutralization, basic hydrgdysis and acidification

wi th hydrochloric acid immto the internediate of fornmula (XVIl) and

CHC (XVIT) d) reacting he internmediate of forrmula (XVIl) with NH,

0- (tetrahydro-2H pyr \yl) droxyl a wo,i Nt he presencer%,
appropriate COUp|OI ng r agents P(irﬁﬁprocess of C|§I 1
wherei n the amdunty or”wat er i n™nteérmedixt e (XVI1) XVIT) is betweerwr'Ls and
25 viv % 19. A proced® for the peaparation of the compoénd of
formula (XI) conprising reacting an internediate of forrmula (I X) with
an internediate of formula (X) in the presence of a suitable solvent.
- 49- (1 X) ( X) febt)ng2Be infermedipruf tortfula @y with the (etmed{add AR MUl i s0r

(XVI1T) suitable solvent followed by reduction and salt formation giving the intermediate of

5 formula (XIII),

Q
Shs Y |
.
| NY = . NJ\N ot N
N + —— Nz . |
n an W

O | furmarate

gy
¢) conversion of the the intermediate of formula (X11I} by base neutralization, basic
hydrolysis and acidification with hydrochloric acid into the intermediate of formula
(XVII) and

10 ‘
i(\ ?
HO N -
AO\,Hz k@\“O\, [|LI )
—— H
firmarate N
0 HCl
& (XVII)
d) reacting the intermediate of formula (XV1I) with O-(tetrahydro-2H-pyran-2-yl)-
hydroxylamine, in the presence of an appropriate coupling reagents.
15
O
HO =N O -0~ = .
§ | I |
N)\N N U " NAN N
H A - O\/H\)l/_\@
N
Hel HE
&xvm - XV
18. The process of claim 17 wherein the amount of water in intermediate (XVT1I) is
between 15 and 25 viv %,
20

19. A process for the preparation of the compound of formula (XI) comprising
reacting an intermediate of formula (IX) with an mtermedlate of formula (X) in the
presence of a suitable solvent.



5(XI) N44.?N Hat fumanle MCI (XVI1) N N MCl an N-oxide, addition
salt or stereochemcally isoneric formthereof. 21. The

nono- hydrochloric salt of any of clains | to 13 for use as a

medi canment. 22. Use of the nono-hydrochloric salt of any of clains 1
to 13 in the nmanufacture -of a nmedi canent -f@r the treatnent of HDAC

rel ated condit 23. Use of the mopo-hydrochloric salt of A{
claims 1 to 13@%&% manuf act @o a nedi camgntyfor the Fnent
of cancer and | e 24ond PRdar maceut i cal SiN=L.oD pri si ng

t he nmono- hydrochloric salt of any of 20clains 1 to 13 and a

phar maceuti cal | ywaccept abl e excipgient. -50- 25. Us% of the
nono- hydrochl oric salt according to claimlto 7 or P as seedi ng
material for preparing Forml.

20. A compound of formula (XI), (XIII), (XVII) or (XVIII).

N ' ) NO,
Nam,

5 XD

)KG\OJL@

fumarate

(XIIn
(X i
aoYvasl
1" |
N
JHC)
{(XVID

o %\o\/m

HCl
XV

an N-oxide, addition salt or stereochemically isomeric form thereof.

10
21. The mono-hydrochloric salt of any of claims 1 to 13 for use as a medicament.
22. Use of the mono-hydrochloric salt of any of claims 1 to 13 in the manufacture of a
medicament for the treatment of HDAC related conditions.

15

23. Use of the mono-hydrochloric salt of any of claims 1 to 13 in the manufacture of a
medicament for the trcatment of cancer and leukemia.

24. A pharmaceutical composition comprising the mono-hydrochloric salt of any of
20  claims 1 to 13 and a pharmaceutically acceptable excipient.



-50-
25. Use of the mono—hydrochloﬁc salt éccording to claim 1 to 7 or 11 as seeding
matenial for preparing Form .



