COVPCSI TI ONS AND USES THERECF FI ELD OF THE | NVENTI ON 100011Di scl osed are
conpositions that include conpounds, such as biologically active conpounds,
and net hoste 20fo/madesng such conpositi ons. BACKGROUND OF PHiE/UShiMENTd4EN

[ 0002] PCT Application Publication Nunmber WO 2007/002325 di scl oses
propane-|-sulfonic acid {3- [ 5-(4-chloro-phenyl)-1Hpyrrolo [2,3

- b] pyri di ne-3-carbonyl] -2,4-difluoro-phenyll-amd e (see e.g., page 80 and
correspondi ng forrmul a on page 82). SUWMVARY OF THE | NVENTI ON [ 0003] The
present inventions provide conpositions that include or relate to Conpound
. "Conpound 1" as used herein neans propane-l-sulfonic acid

1345- (4- chl or o- phenyl ) - 1Hpyn- ol o[ 2, 3- bl pyri di ne- 3-car bonyl ] -2, 4-di fl uor o- ph
enyl | -am de (the conmpound (EPOSITIONCANDBSES THERE®HISI ng t he nonmencl ature
"propane-|-sul fonic acid {345-(4-chl orophenyl)-1 Hpyrrolo [2,3-h

pyri di ne- 3-car bonyl - 2, 4-di f| uor o- phenyl] -am der), salts of such conpound

(i ncludi ng pharmaceutically a§§§ k%ﬁhﬁ onj ugates of such conpound,
derivatives of such compound, rﬁgpggEiﬁc 5%%ound , and prodrugs of such

conpound. The structure of propane-|-sulfonic acid = _
{ 345- (4- d#108F o- PetpyrdaraqmpyTiont Bp2nduds PEYRIBsESIBSCRdEAN IUY, 4- di f | uor o- p
henyl | - argh@gounds, $1AGMUMBE AYKinEkuch compositions.

BACKGROUND OF THE INVENTION

[0002] PCT Application Publication Number WO 2007/002325 discloses propane-1-sulfonic
acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridinc-3-carbonyl]-2,4-difluoro-phenyl} -amide

(see e.g., page 80 and corresponding formula on page 82).
SUMMARY OF THE INVENTION

[0003] The present inventions provide compositions that include or relate to Compound L
“Compound 1” as used herein means propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-
pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-phenyl}-amide (the compound has also been
referred to using the nomenclature “propane-1-sulfonic acid {3-[5-(4-chlorophenyl)- 1H-pyrrolo [2,3-
b] pyridine-3-carbonyl-2,4-difluoro-phenyl]-amide} ), salts of such compound (including
pharmaceutically acceptable salts), conjugates of such compound, derivatives of such compound,
forms of such compound , and prodrugs of such compound. The structure of propane-1-sulfonic acid
{3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-phenyl}-amide is

shown below.

propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-
difluoro-phenyl} -amide



propane- 1l-sulfonic acid

1345- (4- chl or o- phenyl ) - 1H py-rrol o - b] pyri di nc- 3- car bony1] - 2, 4-

di f | uor o-wbenylt492am de -2- 100041As used herein, the trermsisolorasy

di spersi on- neans any solid conp05|t|op having at | east two conponents. In
certain enbodi nents, a solid dispersion as disclosed herein includes an
active ingredient (for exanpl e Conpound 1); preferably dispersed anong at

| east one ot her conponent for exanple a polyner. In certain enbodi nents, a
solid dispersion as disclosed herein is a pharmaceutical dispersion that

i ncludes at | east one pharmaceutically or biologically active ingredient
(for exanple Conpound 1). In sone enbodinents, a solid dispersion includes
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al ., J. Ml&&f?@lp&@r%ﬂhﬁé @Q%OUM?Z&]SO%Q dnkolRRA)s, ARHd M@ﬂ}@%llﬂchﬁgs @mpound-

M eroencapsulatlon . I'n some enbodi nents, a conpound (for
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form Weth ound j.s nol ecul arly di spersed in a polynmer may be
evi denced'A° éﬂ@§}$gF9“%ﬁ& 4dle "9, by the resulting solid ol ecul ar

conpl ex having a single glass tranS|t|on tenperature. [0006] The term "solid
mol ecul ar[0Shpl &t teas “msledlana dispansee ansedhesa, Feferdio sgarnsipylistrivationjohe | udes

Cpfmound bR LY. %ok%omdqpmﬁmlm& hhraer@m&qlbxm&ntmg EdnpoufddORédedhe term
"i mobi li ze as used herein with reference to the imuobilization of the
active the po]ymer in a final state of subdivision. See, e.g., M.G. Vachon et al., J. Microencapsulation,

14:281-301 (1997) and Vandelli et al., J. Microencapsulation, 10: 55-65 (1993). In some
embodiments, a compound (for example, Compound I) may be dispersed within a matrix formed by
the polymer in its solid state such that the compound is immobilized in its amorphous form. Whether
a compound is molecularly dispersed in a polymer may be evidenced in a variety of ways, e.g., by

the resulting solid molecular complex having a single glass transition temperature.

[0006] The term “solid molecular complex” as used herein means a solid dispersion that includes

Compound [ molecularly dispersed within a polymer matrix.

[0007] The term “immobilize”, as used herein with reference to the immobilization of the active
compound in the polymer matrix, means that molecules of the compound interact with molecules of
the polymer in such a way that the molecules of the compound are held in the aforementioned matrix
and prevented from crystal nucleation due to lack of mobility. In some embodiments the polymer
may prcvent intcrmolecular hydrogen bonding or weak dispersion forces between two or more drug
molecules of Compound [, See, for example, Matsumoro and Zografi, Pharmaceutical Research, Vo.

16, No. 11, p 1722-1728, 1999.

[0008] Accordingly, in a first aspect, provided is a solid dispersion that includecs Compound I
and a polymer. Also provided is a solid molecular complex that includes Compound I and a

polymer. The polymer may be a non-ionic polymer or an ionic polymer. In certain embodiments,



conpound in the polynmer matrix, neans that nol ecul es of the conpound
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[ 0011] As used herein, the term"primarily in anorphous form' neans that
greater than 50% or greater than 55% or greater than 60% or greater than
65% or gweavmwiiidzan 70% or greater than 75% or great eCcTiUS2M0809489 Or
greater than 85% or greater than 90%,or greater than 95% of the conpound
present in a conposition is in anor phous form [0012] As used herein, the
termabout” used in the context of quantitative neasurenents neans the

i ndi cated anmount + 10% For exanple, "about 2:8" would nean 1.8-2.2 :
7.2-8.8. [0013]As used herein in the context of a pharmaceutically or
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a powder x-ray diffracti O,Prll\gfpa ern subst ant allﬁ the same as the powder
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x-ray di fPPAEETERPHALT & 138 & BUDRMpd 0 KorlBY (e T aree st Boeo B pr epari ng
sol i d di sperinonsioaNdhastdadd dpolyaeuTae BoOXPpl axesniasctesait Dedhher @iype Wwher ei n
the solid dispersion or solid nolecular conplex is prepared from Conpound |
in the formof crystalline polynorph Form 2. [0018]All atons within the
conmpound described herein are intended to include any isotope thereof,
unless clearly indicated to the contrary. It is understood that for any
given atom the isotopes nay be present essentially in ratios according to
their natural occurrence, or one or nore particular atonms may be enhanced
Wi th respect to one or nore isotopes using synthetic nethods known to one
skilled in the art. Thus, hydrogen includes for exanple 1H, 2H, 3H, carbon
i ncl udes for exanple '1C,



13C, 14C, oxygen includes for exanple 160, 170, 180; nitrogen includes for
exanpl e 13N, 14N, 15N; sulfur includes for exanple 32S, 33s, 34s, 35s, S
37S, 38S;wblonva4928cl udes for exanple 17F, 18F, 19F; chlporastomolopsies f or
exanpl e 35Cl1, 36C1, 37C1, 38Cl, 39Cl; and the |ike. 100191As used herein, the
term"solid formrefers to a solid preparation (i.e. a preparation that is
nei t her gas nor liquid) of a pharnmaceutically active conpound that is
suitable for admnistration to an intended ani mal subject for therapeutic
pur poses. The solid formincludes any conplex, such as a salt, co-crystal
or an anor phous conpl ex, as well as any pol ynorph of the conpound. The
solid formmy be substantially crystalline, sem -crystalline or

subst ant il % nAksRIkPNOsSacryTREC $olyingk KT TDVBY240eoradrRiMF s416T)eBUDR A6DEIRE Or

used in e preparation of a suitable co sition, having.i npr.oved 8
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mat et al TR AR 1P S it R of DGR B AR BBV LRI,
and " cr yshvat Bi” e polvateesanfrment Ameesio Methaprylale Grppleher ke B2 APMF 1E4aAr about
98% cr yst-aklninkd1¥»). EOORAGAS RERD ARE &ltdred INE, & 85Mrms WhS t-affnioddol Y anor phous™
material enmbraces material which has no nore than about 10%crystallinity;
and " amornkaetatafetpalngl Digheiiotc B@C Bat 8 ro MR R Y s ARGORS A E RN Cabout 2%
crystal | igypbiymed (0022 Asr tmed | herei ODRABE™EEN0 (di$adkrdirty s al dohfoens wiat er i al

enbraces materjial which i I, than 10%crystallinity, Qut no greater
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forms of a° gor[rlrg%nﬁlﬁa nﬁa?; a%C?u6¥]§E)da$A§ gacpyfl agcﬁéﬂ)f gﬁgfl e %%r}ﬁjk% '?@ M&g&%}%ﬂgtg nor phous
and cryst@pblyme E0TAming Metmcrylate Gopalxamepi SNMHE2R™): EERRAETY St 8.1 (ahe" sol i d
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inthe art, for exanpl Xin anor phoys solid formwith a

e by m an
cryst al | iGeeolzwes d DM e rort Re-MfeSil § edE T NE 38 Hrfelsy whrghieds o' a conpound
m xed wi tchnfa&isdvimr“i?mcﬁygremﬁd RRthAMERRB IS CHOIPMEXDisRrsBRITEPayEIad | | ne

solid can_be pr red enpl oyi an anmgunt of conpound (o] i n excess
of the sﬁﬂﬂ@ﬁcﬁﬁgﬁ? eUf(i%ﬁ%8gﬁﬁ6ﬂﬁﬂﬂﬁﬁgmﬁﬁPﬁmggﬁﬁg§ n&ﬂ%ﬁhgﬁganrphous
conpl ex, Adnestekiythyleddthdciyinge ¢ dpogmeahnsrsionof DMIE8alTer pRONE 6@08Tpl ex that is
based on st ok chi tr hereof, wth exce 0 iy @ G alline
form Théﬁgﬁ%ﬁ%? g 4§E§3§%m%gﬁéﬁﬁﬁ3rﬁ?%ﬁmfﬁ&fEéﬂggggggggﬁéﬁnog&?%ibconplex
can be adjlestRded o aptPolshdelat iéspereigi Fekkr Fatti”6(Poly(cthrbrphbusthdorthrcetatt o
crystal l ige,.CoTReURd ol MNP E2h @ PWET O™ Kl Fferf 103 dr Sorfi B IRih: FRRpexanpl e,
where the anorphous conplex of acid or base and conpound has a 1:1

st oi chi omt4%y); ophelgsri ng said conplex with a 2;1 nole ratio of conpound to
acid or base will result in a solid formof 50% anor phous conpl ex and 50%
cryst al | ijorasconpeusdondasiek, @ovitiedtatermetalls sfohdkihe botnBpearsynsbesdie nefetdiral as a
drug product,, for . .exanple, by provjidin n_anor.phous, co nen avi.ng

e oved Brbsi FACERRTES o B! B S Bty ATPEANRHE COTRRAR Y A BRES snent
The anor phoeglagcoaiponent woul d be nore readily bioavailable while the
crystalline conponent would have a del ayed bioavailability. Such a m xture

may provigigePot £ @Rk &padt Sr&Xde8 RARH s@NROSIN R rHF € 0 ACEhP6EnCIO TPQHRE -
embodiments the crystalline polymorph Form 1 of Compound I exhibits a powder x-ray diffraction
pattern having characteristic peak locations of approximately 4.7, 9.4, 11.0, 12.5, and 15 4 degrees
28; or having characteristic peak locations of approximately 4.7, 9.4, 10.0, 11.0, 12.5, 14.2, 15.4,
18.6, and 22.2 degrees 26; or having charactenstic peak locations of approximately 4.7, 9.4, 10.0,
11.0,12.5,14.2,15.4, 16.1, 18.6, 19.0, 22.2 and 26.8 degrees 26. In certain embodiments the



-9 [0023] As used herein, the term"conplex" refers to a conbination of a
pharmaceutical ly active conpound and an additi onal nol ecul ar species that
forns or woedigase28 new chem cal species in a solid forrCTIUS2610/029489
instances, the conplex may be a salt, j.e. where the additional nolecular
speci es provides an aci d/ base counter 1on to an aci d/ base group of the
conpound resulting in an acid: base interaction that fornms a typical salt.
Wil e such salt fonns are typically substantially crystalline, they can

al so be partially crystalline, substantially anorphous, or anorphous forns.
In sone instances, the additional nolecular species, in conbination with

t he pharnaceutically active conpound, forns a non-salt co-crystal, i.e. the
conpound cayeh11ie p&pridralk F@ﬁacdfeSmﬁtﬁmmo&xhibm @paaier Digry mgfdcozﬁn @ttenypi cal

aci d: base jnteraction ma su |
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subst ant |mlwwﬁemphous sol i d i.e. a solid whose X-ray powder diffraction
pattern exhibits no sharp peaks (e.g. exhibits an anorphous hal o). [0024] As
used her goow7] t hen b &ufh aspbadipedvidedBlarcyystanied }ﬁﬂ)&ndrlﬂl Hohﬁzrasbtaﬁpduadi On aftatnwo  OF
more react t c ine to or. exa ar ratio
of aci o GrBlge B eanRta iR P E S SRR stk SRR kR - &
1:1 m xt maeermhava@chiarmenlsxa;sneammahors@frpmtmdna(qu &8, 92, g, e9 aemddmelr ddgase per

nol e of I f,0 h 1
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ani mal subjjecss 196 1kherapeut, l191p1t¢r7p@§£§a§@atl fmwm @Lreése§8tn Oftein
phar maceuti cal Ty active conpound, including any solid f orm t hereof. The

conposi t i BRoFEG e trtpllingprolymawh ’Fﬁﬁ‘sz %fcﬁfi’f"tpP‘B’ﬁéFX}bWéP REEEE TR AHIFUSR cept abl e
conponentpaitén wbemldley @satldRE @ve@lvdfee;r myhatragaal lgaiwrhbeFIczozrpmmplpwsaaekb as a
suitable carr,ie eXCl cnt ng term harsr%ﬁcr%% cal I accept abl e"

i ndi cat ed™¢'it4t © pﬁegarf"ﬁd'?l Sé)arS‘ﬁ’éqtaé? FEdafEP PR & Fan¥

AT et woul d
cause a rtbmh&hdlh:lel;slopbUﬂmetnol’@Bdar(cahplpﬂapltepét‘tdCﬁmfCdrllpOaMUildth@.(ﬂIﬂnr‘DIf stration of
the mater| { apatl & taking into consideration the di sease or

ll )
conditions to. %03{ réil} 0c?‘t“and the respective route of adm nistration. For

exanple, it is commonly required that such a material be essentially
sterile, 0181 tAdlatquisjvaibin thy eogpound desgribed hesgin pyepipfendpdio gpchide iy itdRE ext , t he
term "t herapewhicGalehyy idif-Laitb e Cortbry’ afif @athval (Rt By givdl diodathe Sotopes

may be present essentially in ratios according to their natural occurrence, or one or more particular
atoms may be enhanced with respect to one or more isotopes using synthetic nmiethods known to one
skilled in the art. Thus, hydrogen includes for example 'H, *H, *H; carbon includes for example ''C,
2, Be, Mo, oxygen includes for example %0, "0, *0; nitrogen includes for example BN, N,
15N; sulfur includes for example 328, s, 348, 3, 368, 7S, 38S; fluoro includcs for example '7F, g,

"F; chloro includes for example **Cl, **C1, 7’Cl, **Cl, *Cl; and the like.

[0019] As used herein, the term “solid form” refers to a solid preparation (i.e. a preparation that
is neither gas nor liquid) of a pharmaceutically active compound that is suitable for administration to
an intended animal subject for therapeutic purposes. The solid form includes any complex, such as a
salt, co-crystal or an amorphous complex, as well as any polymorph of the compound. The solid
form may be substantially crystalline, semi-crystalline or substantially amorphous. The solid form

may be administered directly or used in the preparation of a suitable composition having improved



that the materials or amount of material is effective to prevent,

alleviate, or aneliorate one or nore synptons of a di sease or nedical

condi t i onwoandyxne2so prol ong the survival of the subjectclaisogoiorsess ed. | n
certain enbodi nents, a "therapeutically-effective amunt” of Conpound I
refers to such dosages and/or administration for such periods of tine
necessary to inhibit human b-Raf containing the V600OE nutation. Mreover, a
therapeutically effective anmount may be one in which the overall

t herapeutical l y-beneficial effects outweigh the toxic or undesirable side
effects. A therapeutically-effective amount of Conmpound | may varies
according to disease state, age and wei ght of the subject being treated,
Thus, do%ﬁ@ﬁm&e@@daﬂﬁﬂ@en@z@ chtr)éiD@lnﬁﬁJ lhy scﬂdjfd;lﬁirﬁ@ He@sddfea foRaliimiod uahprivege r ement s
in each artlcuhar case and é tsk| Il in the art. In certain
embodi menf "8 RMEREF S AFErHal ‘V“HS%%‘CF’&)CP admi ni stration of Conmpound Ito
an adult human may be from about 100 ng to about 3200 ng; or from about 250
ng to abdli20R000Nsnxcd haictnhdia thm t fvbstanpplércrisiafiing” magriabemtsscceaierd! whielhbas

i ndi cat eq;reat%r glal ib%ut%&%g)%taﬁfmt@ﬂp‘qmglhlne %ﬂer@?elﬁgﬂﬂhﬁgrﬁq Eflcifs @re§tlﬂng| e
dose, in divided doses, or, for parenteral admnistration, it may be given
as subcutt%l%ﬁ‘éb?JJégﬁ%P@Eﬁl“’éiW 100281 n the present context, the terns
"synergistically effective" or "synergistic effect"” i ndicate that two or
nore conyoizifs tatcddkeint the reapewubitaahllyaneffhest mierialwinbrcas s@drialwhich has

conbi nat i Qn, Vi roved thera | & &ff re additive
effect tHat 0\7\‘;%'1’1"imd‘1 b%glgglggctf] alt’bgéde B‘S‘,ﬁﬁ mat ‘fg%:rtﬁbr% S%%%“%E‘ﬁ}g%uﬁg used by
itself. [@@Q@W@OU%@M@HM the term™ m)dul ating" or "nodul ate" refers to
an effect of altering a biological activity, especially a biological
activity [emapci afs@ctdWelch, @c RaH t‘sieﬁhﬂl:@d’talbﬂef)ﬂﬁ{eﬁﬂlélnﬁra&ld(ﬁﬁteﬂﬂ vaidafiofr@tan Ki nase.
For exam ant a t of a artlc | ar | ecul e nodul at es
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stoichiometry of the compound and acid or base in the amorphous complex, thereby resulting in an
amount of the amorphous complex that is based on the stoichiometry thereof, with excess compound
in a crystalline form. The amount of excess compound used in the preparation of the complex can be
adjusted to provide the desired ratio of amorphous complex to crystalline compound in the resulting
mixture of solid forms. For example, where the amorphous complex of acid or base and compound
has a 1:1 stoichiometry, preparing said complex with a 2:1 mole ratio of compound to acid or basc
will result in a solid form of 50% amorphous complex and 50% crystalline compound. Such a
mixture of solid forms may be beneficial as a drug product, for example, by providing an amorphous
component having improved biopharmaceutical properties along with the erystalline component.
The amorphous component would be more readily bioavailable while the crystalline component
would have a delayed bioavailability. Such a mixture may provide both rapid and extended exposure

to the active compound.



[0033]Figure 3 is a conparison of powder x-ray diffraction pattern for the
crystalline polynorph Form 2 and the nesylate salt of Conpound I.

[ 0034] Fi gwoeot/113928 conpari son of powder x-ray diffractipomysaimmeesss or the
crystal line polynorph Form 2 and the tgsylate salt of Conpound I.
100351Figure 5 is a schematic drawing of an exenplary setup for

manuf acturing a solid dispersion (MBP) according to steps a) to d), nore
specifically according to Exanple 22 of the present invention. [0036]Figure
6 is a detailed schematic drawi ng of the high shear mxing unit ((6) of
Fig. 5). [0037]Figures 7A and 7B provide a conparison of X-ray patterns
obtained fromtwo |lots of solid dispersions (MBP' s) containing HPMCAS and
Cowpound[Mﬂ3nanutﬁﬁ&uﬁ&dlmk&nhfghm&heanxm$xemnmmﬁcﬁ@%ﬁﬁmhﬁnmamﬁpmﬂkmg to

(e et o, g AL R EERTBLE: 35 VR S0l PR RN o

100381Pr oplihier.- lgubrh@mj;t@ncascihd complex may be a saltw i.e. where the additional molecular species

{345- (4- %&&Je?érﬂﬂﬁi%@cb%r%g tB QA Q:[d%oag’e_ é?tLLQ)yorf thg ic&-ﬁﬁogﬁcp@&hg@% A acid:base
interaction that forms a typical salt. While such salt forms are typically substantially crystalline, they
can also be partially crystalline, substantially amorphous, or amorphous forms. In somc instances,
the additional molecular species, in combination with the pharmaceutically active compound, forms a
non-salt co-crystal, i.e. the compound and molecular species do not interact by way of a typical
acid:base interaction, but still form a substantially crystalline structure. Co-crystals may also be
formed from a salt of the compound and an additional molecular species. In some instances, the
complex is a substantially amorphous complex, which may contain salt-like acid:base interactions
that do not form typical salt crystals, but instead form a substantially amorphous solid, i.e. a solid

whose X-ray powder diffraction pattern exhibits no sharp peaks (e.g. exhibits an amorphous halo).

[0024] As used herein, the term “stoichiometry” refers to the molar ratio of two or morc
reactants that combine to form a complex, for example, the molar ratio of acid or base to compound
that form an amorphous complex. For example, a 1:1 mixture of acid or base with compound (i.e. 1
mole acid or base per mole of compound) resulting in an amorphous solid form has a 1:1

stoichiometry.

[0025] As uscd herein, the term “composition” refers to a pharmaceutical preparation suitable
for administration to an intended animal subject for therapeutic purposes that contains at least one
pharmaceutically active compound, including any solid form thereof. The composition may include
at least one additional pharmaceutically acceptable component to provide an improved formulation

of the compound, such as a suitable carrier or excipient.

10026] The term “pharmaceutically acceptable” indicates that the indicated material does not
have properties that would cause a reasonably prudent medical practitioner to avoid administration of
the material to a patient, taking into consideration the disease or conditions to be treated and the
respective route of administration. For example, it is commonly required that such a material be

essentially sterile, e.g., for injectibles.



2, 4-di fl uoro-phenyl}-amde, is a conpound with the follow ng structure: C
Propane-|-sul fonic acid { 3 45-(4-chl oro-phenyl)-1H pyrrol o

[ 2, 3- b] pywodbreri®28car bonyl1] -2, 4 - difl uoro-phenyl { - anpde/usConpeusd | )
[0039] I n sone enbodi nent s, Cbnpound |_/ps @ b-raf kinase inhibitor. Normally
functioning b- Raf is a klnase which i's involved in the relay of signal s
fromthe cell nenbrane to the nucleus and is active only when it is needed
to relay such signals. Mutant b-Raf, however, is constantly active and thus
plays a role in tunor devel opnent. Mitant b-Raf containing a V600E nutation
has been inplicated in various tunors, for exanple, colorectal cancer,

nmel anoma, and thyroid cancer. Propane-|-sulfonic acid

{ 345- ( 4- qbd20y O- pﬂﬂﬂlﬁyrlémﬂrlnnﬂ:ttpt}dé feﬁﬁ Gb&ap%ulbs}lWd’ffediivﬁ’@er?;‘eff@l’ibﬂﬂ)bhx]lt dddates

di fl uor o-phen m de spe targets ntalnln t he
VGOOE nut lgatt Iﬁloﬁnate Ag% %rra 1ou1H Fr,naterla cg.fﬁctxl\% plr)f:Vanuatllewatclfj SOIé zanchoraP hoge ?rn %I tion of

t unors, pamptbmwfatrdhsyass orl m@lhctammdlsors wclfor asprofted sahoweiva A tiprselyeo behg st at ed,
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pyri di ne- dssae%ﬂﬂb@wwﬂmznszra‘el:inff?rwe@@ﬁmiﬂé ﬁ§/t1r]w ne&%@bwa@nwumab Rahfypnigiging

conj ugat gne WRHE vrmaha/@ M(Qéovar Qﬁllerlageumﬁp 8@fctivd ARAAGOBPOMNE S hihat ohave | ow
solubility in water certain conpounds in crystalllﬂe form,

have a | ra@F\&%ly&erf’éﬁwr%ﬁe@s aﬁaela%that%é)wftde%réweélféﬂh? fiets. pgpapoutically-
bioavaiIabhmw&Mnmﬁbambmp@meauﬁw{ﬁbi@uﬁmﬁp@umﬂ&eaaaa@éaﬂeﬂﬁwpﬁm&hmq&tfor

t herapeutic adm ni tlent of redlctablllty in
oser © norapy FETenab St iy % uP Piertl 4@l S ur ey RAPERNS Ay e
pat!ent.pﬁmmﬂﬁxaﬁpmevethnﬂmbbkelmémfddeMmynaﬁieotswhamabnh¢¢yydﬁcthe
patient tf& aﬁgﬁx%lfrp[ioi%géorg&gm lyto an ad:lll?f human may be from about 100 mg to about 3200 mg;

or from about 250 mg to about 2000 mg, although the upper limit may be exceeded when indicated.

A daily dosage of Compound I can be administered as a single dose, in divided doses, or, for

parenteral administration, it may be given as subcutaneous injection.

[0028] In the present context, the terms “synergistically effective” or “synergistic effect”
indicate that two or more compounds that are therapeutically effective, when used in combination,
provide improved therapeutic effects greater than the additive effect that would be expected based on

the effect of each compound used by itself.

10029] As used herein, the term “modulating” or “modulate” refers to an effect of altering a
biological activity, especially a biological activity associated with a particular biomolecule such as a
protein kinase. For example, an agonist or antagonist of a particular biomolecule modulates the
activity of that biomolecule, e.g., an enzyme, by cither increasing (e.g. agonist, activator), or
decreasing (e.g. antagonist, inhibitor) the activity of the biomolccule, such as an cnzyme. Such
activity is typically indicated in terms of an inhibitory concentration (ICs;) or excitation
concentration (ECsy) of the compound for an inhibitor or activator, respectively, with respect to, for

example, an enzyme.

[0030] Additional aspects and cmbodiments will be apparent from the following Detailed

Description and from the claims,



bi oavai | abl e conmpounds, thus potentially requiring dosing reginens to take
into account the effect of food. In addition, when dosing, a |arge safety
mar gi n mayohkeiwaesred for the dose as a result of the woprsdiobadbe dose
effects. Further, due to poor bioavailgbility, a |large dose of the conpound
may be required to achieve a desired therapeutic effect, thus potentially
resulting in undesired side effects. [0041] Anor phous fornms of Conpound |
have inproved solubility in water as conpared to the crystalline form but
is unstable as it has a tendency to crystallize. Thus it is desired to
formul ate Conpound |I so that it may stably exist primarily in anorphous
form 100421Thus, in sone aspects and enbodi nents di scl osed and descri bed
herein, techni ques, nethhPREEDESCAFPISN OFOIMSE DRAWINGOVI ng the sol ubility
and/ or bioavailability of Conmpound | are provided. In certain enbodinents,
provi ded co ifi et S 1 nvolvi @lre! j
conpositi@%ﬁ]fo?ﬁ?é%%h?gﬁwﬁ$gﬁg§ﬁﬁﬁﬂé&h¥%ﬁt%?ﬂ%gé |ngyggggpag¥§gcgolubiIity
and/ or bi©@awainddbi ity of as conpared to Conpound | in a crystalline form
or Conpound Tin a primarily crystalline form [0043]In sonme enbodi nents
provi ded [ag32] COMpQsd 1 is @ PSwden Crdydiithge1iCo papetatet tld diysallina pElyphiphiBorinardan of t he
conpound. . The %Qnrphous form of Conpound | may have inproved solubility in
wat er as COMHSEMEd to Conpound Tin a crystalline form In certain

enbodi nents, formnul ati ons of Conmpound Tin which Conpound | exists stably in
anmor phoud 038t m rfagerdels aegampbinsheqydef pray dktaepeenattey farhesbiskilize ng t he
conmpound M hmjgngggmn&”ggpﬁgqmp*cgm%ghyﬂer. See, for exanple, U S Patent
No. 6,350,786. Solid Dispersions and Solid Ml ecular Conpl exes of Conpound

1 and a P r [0044] 1 n sone aspects and. odi nent.s provi ded are solid

di Sper o1 ARG TG T hOPRRUTarT RO eRed  ERAr oTer fadRelubing T © For
exanpl e, pohmpagiridrnt 2 aralythdxesythtssple pi&thpaiutddi n a matrix forned by a polyner in
its solid state such that it is imobilized in its anmorphous form In sone

e_rrbodi mar[b@SF he ﬁ@iré’ﬁr?sra s%aﬂ&%@ﬂé ofiaﬂkfea%}ye&ﬁib &r nﬂ)ﬁ;ﬁcﬂgﬁga@&ﬂdi ng or weak
di spersion forces between two or nore drug | ecul es of ound |I. See,

no Co

for examplisgersipntNBingrardingde sterjrheid) npraprraialy scedfinRedearen 22 /fdhe 16, No,
11, p 1722esdnl28entid®99, In certain enbodi nents, the solid dispersion
provides for a |large surface area, thus further allow ng for inproved
di ssol uti nd bi oavai l abi |t f o | rtai di pents a
solid di J05eL; 0 P BEY Rial@Rhdd e tgrg%gpngp%e%% High s SELLANR (BIRAL 5
t herapeuti cal l y-effective anount of Conpound I. -14- 100451 In sone
enbodi merd?®7bf ~ t Fienrgrdswa B Pryeat Faprarisopghddtigiqms dagied SR{ve fsehe sol i d

solid dispersions {MBP’s) containing HPMCAS and Compound I, manufactured via high shear mixer

precipitation according to the method disclosed in Example 22 (see Figure 7A) and via conventional

spray precipitation (see Figure 7B).



di spersion in an anount of from about 1% to about 50% by weight; or from
about 10%to about 40% by weight; or from about 20%to about 35% by wei ght;
or from aboub1026%280 about 30% by weight. In rel ated enpodgiuseni®29489 pol yner
is present in the solid dispersion in an anpunt of from about 0%to about
50% by wei ght; or fromabout 5 %to about 60% by weight; or from10%to
about 70% by weight. In certain enbodinents a polyner is present in the
solid dispersion in an anount greater than about 10% by wei ght; or greater
t han about 20% by weight: or greater than about 30% by wei ght; or greater
t han about 40% by wei ght; or greater than about 50% by weight. In one
preferred enbodi nent, the solid dispersion is about 30% by wei ght Conpound
| and about 70% by wei ght pol ymAILED®ESERIETIEN | d di spersion may conprise
Compound | di spersed in a non-ionic polyner. This may be acconplished by
vari ous i i .t I i ne
conpoundqaﬁgfhePQ%%%ﬂe%ggHéﬁ% ﬁq (%@??ﬁgﬁ?ﬁglﬁﬁgﬁﬁgg@‘gﬁgﬁg %(%?§§Q|VIHQ
bot h the2deh&9mnmwoﬂ}pmﬂeneeemmnwﬂnhet%ﬁb@n%ng$mden organi ¢ sol vent and
evaporating the solvent in a rotary evaporator, for exanple. The resulting
solid dispersion may conprdise the conpound di spersed in the polymer in
anor phous form 100471A sol di spersion may be fornmed by di spersing

(e

Compound | in an ionic pol Such solid dispersion nmay result in
increased stability of Conpéufid |I. This nay be acconplished by various
means, including the nethods gescri b@d &bove for use in formng a

i i i ioni ne) ecause Nonic _pol ymers have pH dependent
solubility in agqueous systensN M!ii14§wlid di spersion of the
Conpound | and the polyner may b& stabhe”at 4 o pH in the stomach and

rel ease the Conpound | in the intestine at higher pH which is the site of
absorption. In preferred enbodi ound Tin i.sper si ons
with an i oni’répﬁ%il;?h'éi‘“cr?ﬁ&‘? {915%‘54 06’@“] @?gﬁoﬁgam%o [of- b@’éﬁ%f“‘a?‘iché)m?& G t he

pol ynmer and may be i mmobi | i zi@Gbrbyhdnfie-apale yOa@itipoumi ) t S anor phous form Any
ionic polymer may be used in the practice of the present invention.
Exanpl es of such ionic polyners include hydroxypropyl nethyl cellul ose
acet ate succinate (HPMC-AS), hydro opyl nethyl cellul ose phthal ate

( HPNVCP) |, (@38l nethh%?eiewnb@dﬂa@i“dc@émil%/ﬁé?EfafBe]éséu@eb iigh Nt fydyrstigine b-

f or mul at igng;s CRIRQWRER ks ihvbiRd GARPIRY o dnhls eammertleitme%rym the fudl@s @ldliow f or
Conmpound Ito be immobilized so that it exists primaril s form

ho
a pol ymercHilicRN “he" i i pgrstostia stitot 2 g Cotmddne T ! %CBHSE"}’? Ya‘it‘p ists
primaril Yhis Bla?d’h raﬂmtiaheuevéiwnmlt Mut@nbext@ﬂtdedlgpefmomnmtuonhasnﬁm tinme is
preferred. ?as been foug L $ such as HPN AS %nd Eudragit(r)
L 100-55" Qwﬂﬁ VR s fﬁmggﬁboihépfaﬁﬁﬁr%ﬁmmﬂi Lol cnes ilizing
COnpoundthsn:thmbmttu@xiﬁaecmmpmmmeyHnnnmn2@Wﬂmpﬁmnécﬁ@meﬁkﬁ at | east
four wee 0 As such,
HPMC- AS g?iﬂdl O'Efggngg} et"féf}sl) 06@ lgégtgingaglr ej?(ftc(lr;rgel I%é §\rtegqé? U?M[M?Jse in certain
enbodi mertcsordihgly.lechpn énhibitor i Wémthfdnhlbl[lmmrﬂ@la{ IMPNCASI QG SURIGDATTmM

which is I&ia%xhea%%ré\ FREY sthed, ti%ﬂmtl eomﬁiunm E&s’iidéd Heﬁ:mawpﬂéifei @gio%ieyi
preferred or usc in tain enb ments of

t he
pr esent ilit%@ntanéﬁf* [5-¢- qh@mabenivv atHrpérrvlﬁ [3( %ei Pfyaﬁ*rlfoémcnamgi'%ﬂé@umnehw‘] AS VF,

AS- HF, ASide@ wASsNy andoASsadGiedviRVE Aprolisig @dreaf)i Oni ¢, rel atively water
i nsol ubl e, high nol ecul ar wei ght polynmer with a pH dependent wat er

sol ubi | i ea sol Ut | v ssol ution
can be t 0|’4(c))]r g,Bm?oungs tgat fvcfve %ovﬁso?ubcii@ in Hte? gﬂxﬂbl@‘lggtagl €O %gﬁq S gr ades
used. HPMEsABnavaym)blaive eioatdwe@wymrreémrsitﬂantesqlfdabr@awmewblnmﬂ@me} aliadiyc

envi ronmgnt, Qhoid ttﬁ]p%nqtf@aggre@ndpeangetfom&%hns ;enmstetwﬁpntmsttfeﬁ agge At the
same tine, because di ssol ves a and above, it dissolves in

the basi enrssibitrbdiviadpscaherapyaifocticased Wecrra{) %@eoratiqn@whﬁ gonpRgind; Brpheaped

absor pti opy &ﬁmlﬁerﬂl&%n@ of o3 eha MFcNBE ablllt) OWhdBiENDTo bty QWEShoRy Oavai | abi lity
of the Conmpound I. Accordingly, in certain enbodinents of the invention,
Compound | is in a solid dispersion with at | east one pol yner sel ected from
FI PMC- AS grades as nentioned above. It is, however, contenplated that a

m xture of two or nore of the various HPMC- AS grades can al so be used in
accordance with the present invention. [0049]1n an enbodi ment of the
invention, the ratio of the anobunt by weight of Conpound I within the solid
conplex to the anmobunt by weight of the ionic polymer therein is from about
1:9 to about 1:1. In a preferred enbodi nent of the invention, the ratio of

t he amount by wei ght of Conpound | within the solid conplex to the anount
by wei ght of the ionic polyner therein is fromabout 2:8 to about 4:6. In a
prethrred enbodinent of the |nvent|on the ratio of the amount by meight of

~ o o b



primarily in anorphous formw thin the conplex for up to three weeks of
storage at 40C and 75%relative humdity. In a preferred enbodi nent,
Conpound woi2s10/1meki | i zed so that it is primarily in anpcphisesiofoesssd Wit hin
the conplex for up to one month of stqrage at 40C and 75%rel ative - 16 -
humi dity. In another preferred embodi rrent Conpound | is imobilized so
that it is primarily in anorphous formvmthl n the conplex for up to two
nont hs of storage at 40C and 75%relative humidity. In another preferred
enbodi ment, Conpound | is inmobilized so that it is primarily in anorphous
formw thin the conplex for up to three nonths of storage at 40C and 75%
relative humdity. [0051]In certain enbodinents, HPMC-AS is present in the
solid di speksiape céipoaidd thiis ;ﬁfentiaﬂl@fﬁqalhﬁglcﬁos&%rdgﬁwabﬁlﬂlkcﬁﬁ)c%ubn}hnmﬁi: ghttofor from
gg??tal ﬁ ZO n%do &9 !a) u{on 6quoé)1H g, aégrge ’safé%\éré%rﬁl[n mav%gz/hegl(ﬁgegltf\orghc ddo%e aé Fg{GSL\éYﬁ Ii?lgt anl n
anount greptdirtatilhdne aflfout Fdr0o, bye tvpeay hto;wadzrbllgy,eaetrgrdo‘sdrafmea;bmmunQ@% tyy

wei ght ; %, i 40% by
hei gnt gr e o, K s e AR O et on
al so rel ate to conpositions conprising a solid dispersion or S'O‘L §1

mol ecul arl®®@dhp| &¥masrhoyt QP Egmpapef wive Tﬁiéové‘é)?%‘tk’é'lq oV FEV MPHEGEE i on to
the sol i dr@iafiperosh ot Bhnsddldad it NN aeldeds (o, Tiak 80s @ORgNd Senulate

t her apeut i cal | in rt. ani ¢ _or nic carriers (for exanple,

phar rrace(;lméjﬁ'l"?éﬁ ﬁiﬁtéf)rflaaybslagg'eﬁﬂpné‘}aggHgamo Cllloﬁ? %n?s) The phar maceuti cal
conposi tion nay also contain additional agents such as preserving agents,

sol ubi | i 20443] agdhus in somg pipPqtsrAnd gmbgylemans dispesed e prbdeaggibest kereine fgllndquey i ng

agents, SYRRHEHINGMAERDBLSor iGPlOMhk 1Y sAGISRL Snd/drhRYQNhHNSy ag@mp%undaqtet s for
varying the osnotic pressure, buffers, coating agents and antioxidants. The

conposi t iPEHYdeay NP weedien’s amyided o@ ﬁ‘l’mﬁoﬁlé?‘éﬁ%%wtﬁ%’ls fyolxiog CompeusthBunds or
nore t han efgosithe e ut fofalidtiyn ﬁlG\i’Hldhet lﬁ@mgﬁwaam ool symmy&emm woavdiebigty, a
solid di sger si on or csoI i d Eol ecul %? ‘%89 c?] n certatl nmelrrrt%r(l)dl ment s,
the conpSEPtIBRIFHEICTHRLEAL LBy 1“8 §?3e‘?’5|° ROBF LSRR C R A O R ! ex
suspended i n an aqueous vehicl e contai ning hydroxypropylcellulose (HPC). In
an especiléBly prefoerredodmddireedd arctchupasgiipschadudemiioaipagdd roarameohdyy  wei ght
LIPC. 1In f@mp&%e%gﬁlgon§mqm(§us t§e&r @leﬁatﬁl%ab@ﬁlp%%soﬁ@hllt)Qh daler silicon

di oxide (silica 05411 n certain enbodi nents dition of coll oidal
silicon df BQWIH@dFPaR}OnPH?P‘%%?aFW?IWéO%én éﬂcr‘élﬁle@?‘i}m‘ﬁlfs Oﬁé‘”%tb?ﬁ%f di spersi on

or solid a%mpeﬁullmwmar@nqysundl xS st@lﬁﬁﬁl&hﬁl’ﬂh&usFférﬁxfrﬁd’yrbedcc@ﬂblﬁ)sﬂédnﬁ)m t he
conposition in Iud

east abou 5% by silicon
AR L M A e M R A R Rt T
Conpound U.S.(Phefit Nexasfil, B6i n a

Solid Dispersions and Solid Molecular Complexes of Compound I and a Polymer

[0044] In some aspects and embodiments provided are solid dispersions and solid molecular
complexes that include Compound . For example, Compound I may be dispersed within a matrix
formed by a polymer in its solid statc such that it is immobilized in its amorphous form. In some
embodiments the polymer may prevent intramolecular hydrogen bonding or weak dispersion forces
between two or more drug molecules of Compound 1. See, for example, Matsumoro and Zografi,
Pharmaceutical Research, Vo, 16, No. 11, p 1722-1728, 1999, In certain embodiments, the solid
dispersion provides for a large surface area, thus further allowing for improved dissolution and
bioavailability of Compound I. In certain embodiments a solid dispersion or solid molecular

complex includes a therapeutically-effective amount of Compound [.



solid dispersion or solid nolecular conplex) and Crospovi done (or

Pol ypl asdone XL; a - 17 - disintegrating agent for the dosage forn,
magnesi urwetzeaw@ai®s(a | ubricant that may be used in tablretr/mpaioozgasul ation
operations), and/or croscan-nellose s grunr(AcD Sol; a disintegrating
agent). 100561l n an especially preferred enbodi ment, the conposition
conprises the solid dispersion or solid nolecul ar conplex suspended in an
aqueous vehicle that is up to 2% by wei ght HPC and at | east about 0.5% by
wei ght colloidal silicon dioxide. Method of Making a Solid Ml ecul ar
Compl ex of Compound | and an lonic Polyner [0057] Al so provi ded are nethods
of maki ng solid nol ecul ar conpl exes as di scl osed herein and conpositions

conpri si ngp4she slsdnédnﬂ eﬂiﬁ&cﬁlﬁwtﬁfftl&@?ﬁ@érﬁﬁl@&tioﬂanérﬁﬁ)uiﬁltihﬁdsenﬁﬁlﬂa@(hlfdld | may be
nlcroprecr itated wt ol ymer erein ( I 0
TPV AG) SRt E R SRy YaR e ShePT rel Byt EAT RS o e
art, for bexsargbtl e, fraapabayt 20voto rﬂ@uoaﬁ"/d t;mp:lrghl iog fxbrh @t 2;3(% wemut sonby wblkled
pr eci pl t . I o is on a

3Ll ﬁredfeglgtagm@fgfc }ghélﬁge r?srpeé ﬁr @%4 Al Do L arfihe d g%mb

supercrrtrca eSe methods 1's described in nore
det ai | béd dwut PYO5S @t er ﬁ%eat@m id t@@@ﬁé@%%mepﬁhem fine Hi%e® abeit 7¢f bgol uti on

usi ng th%e%ﬂlf‘?k@tafﬁ%ﬁ'ﬂ&ﬂ&eﬂ@}po@}%& ra%rersem\rerseﬁd (ﬁ,r&mgtlmeane%urt DY
procedures known to those skill in the art, for npl e by | tration,

centrrfu@%@@@ﬁt”heghWﬁén‘eﬂﬁﬁmTW@aP%Eo@@PéH“§HVF&“ﬁﬁT@ﬁuwgﬁ386ﬁﬁlex can
then be a¥cigBE of @ed@br thah Abodi 402 B MG Ry gr@a[teraha\daﬁdﬂltlﬁﬂ% aynelei g eInroas prefeiray sol i d

can be mlled, pulverized or powder _hy . means known in
the art. © %‘%8&6% mr%iﬂrermf%r0%3?%§Y8F§%éggrgﬁﬁéan M7B by&F?%ersed ina

carrier tpolyfnex m a pharmaceutical conposition. In a preferred enbodi nent, at
| east about 0.5% w w colloidal silicon dioxide is added to the conposition.

a) Spray |§¥a¥j ng r‘ﬂé solhar eﬂméldnzrﬁgylceﬁpﬂ e685sink PARRCONRAUN DL paREed TRRI YT

(for exanple AS) may be dissolved in a conmon
may be accomphshed by various means, including: (A) melting the polymer and dissolving the

compound in the polymer and then cooling the mixture; and (B) dissolving both the compound of
interest and the polymer in an organic solvent and evaporating the solvent in a rotary evaporator, for
example. The resulting solid dispersion may comprise thc compound dispersed in the polymer in

amorphous form.

[0047] A solid dispersion may be formed by dispersing Compound I in an ionic polymer. Such
solid dispersion may resull in increased stability of Compound I. This may be accomplished by
various means, including the methods described above for usc in forming a dispersion in a non-ionic
polymer. Because ionic polymers have pH dependent solubility in aqueous systems, the resulting
solid dispersion of the Compound I and the polymer may be stable at low pH in the stomach and
release the Compound [ in the intestine at higher pH which is the site of absorption. In preferred
embodiments, Compound T in such solid dispersions with an ionic polymer may thus be less capablc
of separating from the polymer and may be immobilized by the polymer in its amorphous form. Any
ionic polymer may be used in the practice of the present invention. Examples of such ionic polymers
include hydroxypropylmethyl cellulose acetate succinate (HPMC-AS), hydroxypropylmethyl
cellulose phthalate (HPMCP), and methacrylic acid copolymers. Because one purpose of
formulating Compound I in a complex with an ionic polymer is to allow for Compound I to be
immobilized so that it exists primarily in amorphous form, a polymer which is capable of

immobilizing Compound T so that it exists primarily in an amorphous form for an extended period of



solvent having a |low boiling point, e.g., ethanol, nethanol, acetone, etc.
By neans of spray drying or |yophilization, the solvent is evaporated by
flash evaporatinm2at a tenperature close to the boilingrpuiustooheuenf, or
under a high vacuum (| ow vapor pr essurlg) | eavi ng Compound | precipitated
ina mtrix formed by the polyner. In Certain enbodi nents Conpound | is in
a nesylate or tosylate salt form and thus preferably has inproved
solubility. 1b) Solvent Controlled Precipitation [0060] Conpound 1 and a
pol ymer (for exanple, HPMC-AS) nmay be dissolved in a conmon sol vent, e.g.,
di met hyl acet am de, di net hyl f onnam de, dinethyl sulfoxide (DVBO), N-nethyl
pyrrolidone (NMP), etc. The Conmpound | / polyner solution is added to cold
(0 to 7 Gmepy @Eeiabliha?bde®fond Gt pﬂ@ﬁle[rs SI&ﬂja;UHPMd 4811n&ﬂ1u(&@§iﬁ01p[(50855€{4 pH (for

exanpl e in many enbodi ments an SS Th|s
ausbs COMJBURE TG GG e p Tarar iy s Gy TEPrat ) RS E Y
(for ex amb@hodvlﬁ-‘tbv‘ﬁi fAS‘a) leasT frer weaks wbulean stpnagcaatt e0°trayd o mst’retdmscmye Aal;uch | rres
wi th aqu t abl
. 9 agg 2n e i tfb'&nlt()b s ar%% I‘I’ﬁ%l‘l p(ﬁ Jﬂé’r? f& ¥Je%l Jeﬁalﬁ QAIQWH%PS%? feptant e

limt for acce or each sol vent

det er m nedspumsentint. to the I nternational Conf erence on Harnoni zation (1Cl1)
guidelines. [0061]In a preferred enbodi nent, a solution conprising Conpound
|, an or geuasc SeIPYENAS (13rMOASS AQORT Y Wik rmvaﬂdlﬂe fréth n&taﬂ;ﬁh@@sﬁamtmls( DVA) ,

di met hyl sul f r.rolidone e like) and
CheCt oni & PG LTI BB oTRe B U bR emb s AR s At 20 t o
25C. The iusehtishi loR avmlyblbm tlﬁaiblmdng:)gtacfes rAsSt LK) IAS S\OF \AISA HF CosrpOUABIMG andtAS- t he

. it .
organt ¢ %—R’J ('f‘ A-g 1S n anlomc r%latsve'l I’ [ I e{;"gdsol %thpggi%%‘g&laljv&ef%?}g\b er -\Uflﬁ xture 1s

then heated up to bet'ween about y to about 70C.
[ 0062] A demotuit wotryelbiohtyt Ihalingitgdigo@giornNt pkED-2j agd alloso S#léﬂﬁ@@tloﬂ' tAndewi | | herein

be t er meqhifRE pedBHGIE) m%%edccorcmemﬂgmm@@%& HAsyAvbeRekAkUr e bet ween
about 0 and about 60C, preferably between Sand 15C. [0063] Thé aqueous phase

is then cH#elyarsEninpGgave Reharcidicryvieramyef theflomach pihindearmali xer whi | e

Ege or gaméncpgﬁhﬁe%%fét&?QOﬁ@cghd S@ﬁﬂ@tlﬁl?%e&lh@mc Woidsentcha pﬁmea?]dvs ioper ati ng.
sing may be accomplished wit or . exanp ear a hose punp, or

a syri ng&SHRpH™ ”Pfh - 5’?Vérf”é‘??“éﬁ(h%erfﬁ'8ﬁ1nﬁé h%’éﬁaﬁq'gmipéovgcg%g% Shed using a

gear pum@owpiind amnd ftiee ildivingdazineropai hiﬂa@a:llahhty@f thh €ompound ) Adaatipgy.in The

m i ng Chargb qucmbgﬁl?nfcr?tg aik%Ley 1n\9691 ! bS egoug‘ anoarsoﬁcp &jlspers%%%tltglz‘if lea ?o%e é&%ﬂﬁé‘r and the

st at or ave el one or In a
preferr edel@mdd@mfﬂ?MC Atsmadlemsmenmdd alhee slt la,tmwe\@aewtmkéedoh?éa mowrodt t eet h.

;gel ;[1} gez\p@gr?no(?é ofttltbevai:lal:s%PMCs ARK &E& przll% b%%ged% acpcgglz}%ce\pillallﬂg)ﬂ%seﬂ-ﬁ and about

invention.

[0049] In an embodiment of the invention, the ratio of the amount by weight of Compound I
within the solid complex to the amount by weight of the ionic polymer therein is from about 1:9 to
about 1;1, In a preferred embodiment of the invention, the ratio of the amount by weight of
Compound I within the solid complex to the amount by weight of the ionic polymer therein is from
about 2:8 to about 4:6. In a preferred embodiment of the invention, the ratio of the amount by weight

of Compound I within the solid complex to the amount by weight of the ionic polymer therein is

about 3:7.

[0050] In an embodiment of the present invention, Compound I is immobilized so that it is
primarily in amorphous form within the complex for up to three weeks of storage at 40°C and 75%
relative humidity. In a preferred embodiment, Compound I is immobilized so that it is primarily in

amorphous form within the complex for up to one month of storage at 40°C and 75% relative



[ 00641During the m xi ng process, Conpound | and the polynmer precipitate,
produci ng a suspension of particles of the conplex of Conmpound |I and the
pol ynmer iwoaqleaursor gani ¢ nmedi a. The suspensi on nmay theoThs2ewbpessed to a
nunber of passes through a dispersingl%qit in order to adjust the particle
size of the particles of the conmpound. The suspension may then be
centrifuged and washed with the agqueous phase several tines in order to
renove the organic solvent and then washed once with pure water. The
obt ai ned product may then be del unped and dried to obtain the solid conpl ex
of the present invention. During the drying process, the tenperature of the
conplex is preferably below 40C in order to avoid recrystallization of
Conmpound Humidi@O 6BhbierGeitdrat BmbRliens Rempdund 1 8 ilbacbi®atsthattiiepratewenmet hod

i ncl udes the foll ow | teps, (&) dissolution of Co u I, and HPMCAS in
t he sane aS’rOB’é’ﬂli’S(:fmsTb‘I“\gg‘h?‘c f‘gll%ﬁx\;% Bhete inﬁoélfhéogsrwé%imc p‘g%ngg;s“°(rgl "Eont i nuousl y

addi ng t hemaligam qotpérasderet tabaiegknu Gdepouhad) isiimtobiland sthe ausprpmagenwhi ch i s
present 1Bt GARD & 3ol K0 hofHATRLLENE AIYSARAMHW Lh a high

shear mxing unit and two additio openi ngs | onnect said m xing
chanber thymiig] osed | oop wherein said aqueous phase is circul ated and
passes through the m xi ng chanber; (c) precipitation of a m xture

consi sti ngosnf t e cannrcpbedisediOHIMOEAC FRedng the sainddiifMcAD dnfoanndf hkemaqueous
phase nentioned updert ., whil e the hi.gh shear..m xer. .is erajing and said
Pateous radas o BREShRY pbllin Fodtai'shg SEREED Frel e PRSAR S

r esul ti ng/Obabytwegshf. dn p@atainembofimems JMOUVS ispsspe irsthesplid flispdngonpn ecanpiuhat e; (d)
continuo ' bl : QY Shat I QN k- QUah. o he it fig, chanber
whi |l e th§§%¥5ﬁkéﬁ§gﬁb§?§?ﬁi%b§ﬂ¥§?s Spgggﬁﬁﬁgﬁgﬁ aft rmfhenorganfé

sol ut i on Yyremar evsreata ¢han kppt Wsbytyecaht coarpitettian pbaatifdaby weigthe aqueous phase
until a defined particle size and/or particle size distributionis

obt ai ned;[o¢se) i Sk pileicAgindions @lksé Mlaphasenpbsiaems téeprsiig pedndiddpersifdf or swaishi ng

t he isoIaRg%uﬁolid a the solid

phase. -™ rTﬁﬁggF$ﬁ5¥¥%$¥“%€ﬁgggﬁggggégg%ﬂﬁgégﬁ%ﬁggl?ﬂgq%¥%§%h?'nethods
i ncl ude tshigl wblepdy compdixedlse comprise therapeutically inert, inorganic or organic carriers (for

example, pharmaceutically-acceptable carriers or excipients). The pharmaceutical composition may

also contain additional agents such as preserving agents, solubilizing agents, stabilizing agents,

wetting agents, emulsifying agents, sweetening agents, coloring agents, flavoring agents, salts for

varying the osmotic pressure, buffers, coating agents and antioxidants. The composition may also

contain additional therapeutically-active compounds or more than one therapeutically-active

compound/polymer complex (e.g., a solid dispersion or solid molecular complex).

[0053] In certain embodiments, the composition includes the solid dispersion or solid molecular
complex suspended in an agueous vehicle containing hydroxypropyleellulose (HPC). In an
especially preferred embodiment, the vehicle contains about 2% by weight IIPC. In a preferred

embodiment, the composition includes colloidal silicon dioxide (silica).

[0054] In certain embodiments, the addition of colloidal silicon dioxide may further improve the
stability of the solid dispersion or solid molecular complex.  In an especially preferred embodiment,

the composition includes at least about 0.5% by weight colloidal silicon dioxide.

[0055] In certain embodiments provided compositions include Compound I (for example in a

solid dispersion or solid molecular complex) and Crospovidone (or Polyplasdone X1.; a



- the organic phase in step (a) above is a 35 % solution of Conmpound |I and
HPMCAS in DMA, the ratio of Conpound Ito HPMCAS being 30%to 70% (w w); and
- the convonuma4®ddi ng in step (b) above is achi eved vipeTars2010j0e08Or
nozzle which is oriented at an angle between 40 and 50 to the | ongitudinal
axi s of the high shear m xer and has a di stance of about 1 to about 10 nm
fromthe rotor of said high shear m xer which is operating with a tip speed
of about 15 to about 25 misec. [0067]1In still nore specific enbodi nents the
present nethods include the step, wherein - the continuous adding in step
(b) above is achieved via an injector nozzle which is oriented at an angle
of about 45 to the longitudinal axis of the high shear m xer and has a
a%stﬁnped@ﬁm@bﬁquanmﬁﬁahﬁu@e%nﬁiﬂm@ﬁﬁmm&@£m59maﬁmmﬂuﬁahddhmghishﬂar m xer
ich is operati.ng with a tjp speed,of abou 1sec. [0068]1n other
specifica‘ﬁﬁgﬁ%ﬁ%dF?mPﬁgxﬁF%E W‘”ﬁ%?ﬂ%d%gFﬁi?%d%ﬂ%ﬁgmgﬁ%ﬁﬁg%#%'ein - the
drying in step (g) above is achieved via fluidized bed drying. [0069]1In a
further &¥66Idi minvn esiiveipldy raefarqdrembpdmentthcogppsitepndpepBesihoRsd g‘ﬁteﬁitﬁéﬂ by the
above- nenfd QA& HDRY sushQALOh THEutluk €hidk BNkt S bphtRhnad HY ot he above
met hod can be further processed into any type of solid pharnmaceuti cal
pr epar at 19Heb 0-Fadxgsieshigriiudal jilieniozid%e” known to the person of skill in the
art. Particularly preferred are oral dosage forns such as tablets,
capsul es ; LS WeNCoi hpiotved | dddean 149OPdItGemsequent | y, so
obt ai ned pharnmaceutical preparations formfurther enbodi nents provided

herein. [0057] Also provided are methods of making solid molecular complexes as disclosed herein and

dolidd| of Mab e SoBd Meles

If

compositions comprising the solid molecular complexes. In the method, Compound I may be
microprecipitated with a polymer as disclosed herein (for example, HPMC-AS). Microprecipitation
may be accomplished by any mcans known in the art, for example: spray drying or lyophilization;
solvent-controlled precipitation; pH-controlled precipitation; hot melt extrusion; and supercritical

fluid technology. Each of these methods is described in more detail below.

[0058] Once the solid dispersion precipitates out of solution using the various mcthods, it can be
recovered from the solution by proccdures known to those skilled in the art, for example by filtration,
centrifugation, washing, etc. The recovered solid molecular complex can then be dried (e.g., in air,
an oven, or a vacuum) and the resulting solid can be milled, pulverized or micronized to a fine
powder by means known in the art. The powder form of the solid dispersion can then be dispersed in
a carrier to form a pharmaceutical composition. In a preferred embodiment, at least about 0.5% w/w

colloidal silicon dioxide is added to the composition.
a) Spray Drying or Lyophilization Process

[0059] Compound I and a polymer (for example, HPMC-AS) may be dissolved in a common
solvent having a low boiling point, e.g., ethanol, methanol, acetone, etc. By means of spray drying or
lyophilization, the solvent is evaporated by flash evaporation at a temperature close to the boiling
point thereof, or under a high vacuum (low vapor pressure), leaving Compound [ precipitated in a
matrix formed by the polymer. In certain embodiments Compound I is in a mesylate or tosylate salt

form, and thus preferably has improved solubility.



[0072] The term "organi c solvent” nentioned under step (a) above neans any
organi ¢ sol vent wherein both Conpound | and HPMCAS are m scible. Preferred
organi ¢ swbveermig4®se NVet hyl pyrrolidone (NVP), D nethyl fPormspiide448BnVF) ,

Oi met hyl sul foxi de (DMSO), -21 - Dinethyl acetanmide (DMA), and the |ike,

wi th DVA being the nost preferred. The conbi ned anount of Conpound | and
HPMCAS together in the organic phase can be within the range of about 15 to
40 wei ght % preferably about 25 to 40, nost preferably about 35 weight%.
The weight ratio of Conpound | / HPMCAS in the organic solvent is about
30/ 70 wei ght% respectively. Preferably, the tenperature of the organic
sol vent is adjusted between 50 and 110 C, preferably 60 and 90 C, nost

pr ef er r edh) 861vah Quhtrdikd Brasipiatiod 0 its addition to the m xi ng chanmber as
menti oned under step (b). The m xture of Conpound I and HPMC, AS in the

or gani ¢ ﬁﬁdgl’}@f% hdgﬁlpalnﬁq ,ﬁaeasaom¥ & LEERL PpRR - A@qn %Eg%'lv%d&hjac%ﬁlmoﬁ)r " DVA

phase"”. er m aqueous phase nenti oned er ste(g) preferably
consi sts S@'Venée(?lgd|dén%iaé?taf(lléﬂéfp’eﬂmf‘éﬁ’émélbl‘V“?t@é é“lfohlélﬁ(l?%‘)ls )ﬂﬁs“t’e‘}p(} eferably of

0.01 N hyy gﬁ&fabham)ae@d dné ChiSpound NGroRELRUSIPR a&RA toio}eqpto B, gef@pper at ur e
bet ween about 0 and ahbout 60 C, pr ef er abI bet we?quogbout and 20 C, nore

pref er r ed® bépwetshadstsd o & aapartiisait (o sxap erfﬁg’tan%) PSHF Y ARGSREYEPE | The
aqueous ph;alseom drCddd) ATRIS cAklds (Iiﬁlp&tﬁl&lb@ﬁltl@ﬁfbdiﬁ.iﬂ%&n Oatrik Sonmecswtkmpoﬂyn(efl) of
Fig. 5) eto ted by the ear, .m xer. or

auxi li a I‘g axrﬁx)lp b %]\?é A§§mfheamllgr8?rec1 1a} CI)IE)aé be wgsheé ieﬁeé‘elg% tlbnegs \ggléaq[uﬁ(}u(s) ale 1%{ he hi gh
shear ni xenlthdragdual sntventtfehb belegen az:mpfcablemmetfferrthétblsq}vent hen "eerepietle IG)Ufnt‘tfhle | oop is
pl aced urlgﬁlrsoﬁ/gﬁmfd &é”‘ﬂq li!d \61% 12 %Itlﬁtlﬁkﬂas%nélr&‘o“@%n{c%ﬁ@fa%%n{zatldnrflé?f der to
prevent foam ng, 5 74] The addition o organi ¢ phase to the m xing
chanber ayidpinat. i oned in step (b) above is achieved via an injector nozzle
which directly points into the agqueous phase. Any conventional nozzle known
to the pQG(BSCD]’] Ofln S fketelred dihkbh‘iﬁleﬁ[ 4 solsfibn @ﬁlpﬂﬁﬁngOrﬂfO&fﬁCH[ Irﬁdgzini’ajsaoftrm(’sud’hozﬂ es

show centr r.acentric t 1 to 10 mm
The acent’f! ?816 hl(gctnnargqu% éil; %ljy?ac mM% WA)n%melhal bLllfO’(tl e(BK/]fSBE metp)éle especi al | y
pr ef er r eghyrrdlhiend (WMEYLaod tha bR sl tlmyvmpo@lmlertmfotnhtd ot @gangfsolving istpraddrabbhear
m X1 ng u?ﬂl\;IAat206w%53§%lT% s%ﬁlh%tgﬁl %f@r&gd @@hrs&{}s‘?&%é‘@éré(poﬁﬁ& Iv}ﬁtgrhe%pgagl@d 50,

nost prefera rocess accord to the
present isplvent Thon, whilh elirgligs tfam@lémﬁrei weeh hémiﬁ‘ﬁi: fttheg heatgqap |t91[}eét€te’b?bohbzzl e

and the tSb%gguttlh@crlgg]@Irab@to;bg@”mcgh shear mxing unit is about 1 to 10 mm
preferably about 2 to nm and nost preferably about 2.6 nm The addition

of the or i ¢ phas fe rrie f about
S0/ 1t o Ak 30%03/6&011(‘.5@%4%3%1%1523 Kottt o CN3HASLS BeRR G

preci pi t &hduedis ,phqaf efieragidoys gagUis a71ﬁvhﬂ_er¢tule aboen ab Q09 indaalhdlt |<?Qf§t prf:fr:xebler ably at
about 10(%etweenF nalsfatio of aqueous phase/organi c phase after precipitation
is in the range ofl about 5/1 - 12/1 preferably 7/1 - 10/1 and nost
preferabla/ at 8.5/1, - 22 -

The aqueous phase is then circulated through the mixing chamber of a high shear mixer
while the organic phase is dosed into the chamber while the chamber is operating. Dosing may bc
accomplished with, for cxamplc, a gear pump, a hose pump, or a syringe pump. In a preferred
embodiment, dosing is accomplished using a gear pump with an injector nozzle pointed into the
mixing chamber. The mixing chamber preferably comprises a rotor and a stator. The rotor and the
stator may, for example, each have either one or two rows of teeth. In a preferred embodiment, the
rotor and the stator each have one row of teeth. The tip speed of the rotor is preterably sct at between

about 15 and about 25 m/sec.



[ 00751Whi | e the organi c phase is added (injected) into the aqueous phase of
the m xi ng chanber, the high shear mxing unit is operating. Any
convent i omel2ofvglwzgshear mxing unit (rotor/stator unit) pkmwspoie2dsee person
of skill in the art can be appli ed. Thg preferred rotor geonetry according
to the present invention uses a rotor/Stator unit with a radial single
teeth row or double teeth row or conbination thereof The tip speed of the
rotor is about 15 to about 25 rn/sec., preferably 25 m ser.

100761Subsequent to the conplete addition of the organic phase into the
aqueous phase, the obtained suspension, thus the precipitate consisting of
anor phous Conpound | and HPMCAS in the aqueous phase, is further circul ated
in the closed |Qﬂﬁn§tﬁ@fnﬁd1rfglpﬂ@e§s hﬁmﬁ,bg#a ISRE@AE pdTiidr Pecipits, proabﬂirﬁddde of the

O o TRt ATl p LRSS O P (B RS R0 Se Ol St edile 209 o

el'suspension 1I's passed
t hr ough Uheqdqpeghor&h@ahemhexumtedm d:n@fb\f@ﬁ&dissdslth&&gb adppdrong lng imodend where a
desired parti i I, d.

Ul Ty TR L oBuSe 55 ARV R RO e p Sl b R g ke PR cpout 1
to 60 ti ﬁec’swash@stnhphfea‘qefroabpfyse@etqra*ﬁa@es ﬂrlqrélerpiarqmoc¢ e giggrac whanond par ti cl e

si ze di St\JaLlQ&IEﬁCQQmﬁ%ﬁ}e Q%tef’jelth%B%lﬁ&ﬁjpr@ﬂmt%ﬁml@ﬂﬁ)gdghﬁmah%§d oMBlaln thrown to

t he person o e art, such as for exanple dynam c |ight
scatterlﬁ@““Wﬁébb?%k%W?%ﬁ“ﬁ?ﬁ@PcP@“§ﬂ%@h§E%BPﬂ?n@'Fﬁmﬁﬁ@“bfg§éﬁ?ﬂFﬂﬁentlon
is Wth iphrddvd BRROR O RRPoavEreddRalamopsefoaipaildy. D50 = 80 - 160 um
[0077]Iso|ation of the solid dispersion (MBP) according to step (e) above
can be c ed qut usin I ri fuges.
Prior t o HUEEh at bR HETS Do e B0 e el B L SR & 5 10
C. Subsequently, the isolated solid dlsper5|on is washed with aC|d|c wat er ;
preferably O(disnhtier ofGmmowd apdTFMEOR &t hoersriorgnine a0 eee fRe8iE!i n or der
to substantial Lyasiepmyve the organic solvent (step (f)). The isolated (wet)
solid dispersion (NBP) usual Iy shows a water content between 60 and 70 %
(ww, which. is rabl.y drie r S drying
can be carri %bbi Orl% uouel PJH}/ \ eor a g’ go%ﬁ%lc nﬁgé@hﬁg bl g&gb@h%%hé;rgggn of
skill in the apw%mfmmnewwﬂﬁmebnswﬁqnanadbmh@ﬁmdxVEHWG%W@EﬂpéP@ﬁmres bet ween
30 and 50 C, pnrﬁilﬁglﬁﬁ'axd Ao AN (fb%&és%%h@&m@&‘QM@%gu@r&MF@m Ri&f erably
bel ow 20 nbar. Several drying procedures can be conbi ned or used
sequential |y, Vieemdppinsteaqueess ghase is Girgiaxddandragsey fhyqualy he mixdegsdanber y
preferred as the final drying step according to the present invention. -
23 - inventi@n pre&bﬁausﬁafbidnkm;e cofisistihgorSiod dnﬂblﬂb&ﬁaﬁrﬁjf@hm@h@ﬂ’) argidTRMIEAS ned by
t he rrEt hOd Of gxa hs(i II(I:(?I %(rl l%gder Whlle tgllear mlyer(Pso %nﬂnlvBE Obt al ned
vi a conventlonaPmspr ueO””émpl ion. -conven T spray p eC|5|tat|on
means t hat thes@dgmnn@p@hasemwdsmsm@aWedxmmﬂ@H@henaﬂu%@ﬂ@ng%a@egmﬁﬁia

nozzl e whi ch i o phaGedPlhahdGfdsoARURMRRRASe, above Its surface |ike is
the case for many conventl on spray- preC|p|tat|on techni ques. Al further
process paraneters are the same for both netho s The SLabl|lt t hus the

i nhi bi tion ofd) FRLRpQUElY Srqufayng hepuates B5REEER T E" e MgdesrH tTel ByPs - r ay
diffraction ﬁEﬁ%ﬂU&ﬁBﬁkﬁguMSkBgm&ngmﬂwﬁﬂhmﬁﬁghmeMﬁmam@bed%ﬁ%ﬁyﬂﬁﬁatterlng
setup as it is well e skilled a aration was

i dentical for B%cflﬁorﬂéﬁolg adc{f'ﬁtc’t RIPRTCESP IR l]ta g?Cdcﬁ’ a%LTQ 3% a[%dﬁp E:ehanber (50
C and 90 % hunbidé diytrilfuRbi) ) obtaineds ever al hours respectlve days ( 0h, 14 h, 41
h, 4 d, 6 d, 13 d) prior to X-ray neasurenments. The results are shomn in
Flgure 7A fO@)k@@n&ﬁgg@pg@hggqm@@ggﬁghqglto Exampl e 22, and Figure 7B for

t he MBP obt ai ned by the conventlonal met hod. The earllest X-ray curves of
both MBP's s % % 13 ) Q., ﬁgle region with the absence of
sharp si gnal ,“?‘gﬁé%V“%Vidghéiﬁﬁ at"“both materials are in an anorphous
state. Wthin several days, sharp signals occur in the X-ray curves
obt ai ned fr o tHemNBRddryifedeetsolicrhassy t he conventional nethod (see Fig.

7B), but not in the X-ray curves obtained fromthc MBP prepared using the
nmet hod di scl osed herein (see Fig. 7A). [0079]1n summary, the results
presented in Figures 7A and 7B denonstrate that the spray precipitated MBP
is less stable against re-crystallization than the high shear precipitated
MBP as evidenced by the early occurrence of sharp signals in the
diffractograns (see Figure 7B), which can be allocated to the crystalline
form of Conpound 1, The bottomline in each figure represents the initial
sanple, the followng lines bottomup after 14 h, 41 h, 96 h, 6 d
respective 13 d storage in a climate controll ed chanber (at 50 C 90% RH).

[ 0080] The novel processes as provided herein can preferably be carried out
using a setup as shown in the acconpanyi ng Figure 5.



[ 0081] A setup substantially as illustrated in Figure 5 can be used for the
follow ng preparation. Thus, Figure 5 contenplates two reservoirs(vessels)
wi th tenpwoabiwvaseentrol nmeans, one for providing the agueassophasig at a
controlled tenperature (1), the other épr provi di ng the organi c phase at a
controll ed tenperature (2). Both vesséls are further equipped with
automatic stirrers (3). The aqueous phase is circulated in a closed |oop
(4) using a punp (5), while passing through a high shear - 24 - mXxing
unit (6). The organic phase is added into the aqueous phase within the high
shear mxing unit with the aid of a dosing punp (7) and via an injector
nozzl e which is shown in nore detail in Fig. 6. 10082] As shown in Figure 6,
t he nozzl®@e68) iIs sipl B&ethewitit Rhtbdinkiars aGpeots mphasenciuds ihd etepshendidigh shear

m xing unit. The nozzle can be oriented within different angles (u) with

respect to tnﬁe cgrgatglﬁré)hgs%ln s?cfp (E)ESO\?E%JS]%?}%EO%MO%& OHIQii Itand ﬁFQ{CWSEPbW\def i ned

di stances (d) o rotor tip. e soli1d dispersion, in particular
t he MBP obt dhhaii o Geowerrdil hgHEMCARbeipgeiodsOhievded can be used in a w de
variety of fornms for admnistration of drugs such as Compound I, including
drugs that ar®e @atkloys aheMm ssplabsie isadkleded viaas injectdt @tzz1k Ghichsatierdkasage
forms. Exenpl ar osa for i ncl ude, .powder I anul es that n be taken
orally eithéPﬂﬁé§gﬁvmgg%8ﬁgﬁ?Pd&§8‘“Vﬁgﬁa?iwgﬁﬂﬁ?%%ﬁngngdl%?ﬁﬁ%mﬁhste,
slurry, suspénsiuohtoabows d o tom) tht elodref ®id highpbaat @ser ehrichps besitiny/arth otirs
additives c ] , r granul ated with the solid dispersion as
descri bed hgﬁggﬁf§%§§§9%3%9ﬁ§9g3f3| suitable for the above dosage fornmns.
Potentially beneficial additives nmay fall generally into the foll ow ng

cl asses: [WpHer datiimorsencefs smbodigieniihe pesst f,neﬂgﬁzﬁswéée Fet R &hggBnt s, drug
conpl exi ng agents or solubilizers, fillers, disintegrants, binders,

| ubricants, -ahdcopthuomtidiiinginStep €)@bgve &okldeved biagesjecor ndazlé ieicls ik oriéox@npl es of
other Matr i X, TR EL! B usdib e @hBivudly il HEDh SN LN IS hAEL 08w TRANI O
xylitol, n1croc%ysta?1|ne cellal ose, " cal cru I phosphat e, and starch.
Exanpl es of abewtfacaboucingdomgearpior ¢fneill bidk sheardnigenwhah Aisdpersiifigfveithe tiand

pol ysor bat e 804 ExRIPRsessLf drug conpl exi ng agents or sol ubilizers include
t he pol yet hyl ene gl ycols, caffeine, xanthene, gentisic acid and

cyl odextrins. anples of disjntegrants include sodi umstarch gycol ate,
sodiun1ah8?ﬁate,n8'?BB&&%ﬁF‘%#m%ﬁﬁFﬂFﬁgg“?gH#UW?MWgFH§P‘ﬁgﬁFhlose, and
croscannel | ose sodi um Exanples of binders include nethyl cellulose,

m crocr yst al {thadyioein|sieh 68 @bovs isariibyved giaduigizpbbed dotinzas guar gum and
tragacant h. Exanpl es of |ubricants include nagnesi um stearate and cal ci um
st ear at ejgob¥anples u@ferRidbsmdin iHefeSrd prekiddd Be 8QidAKPEHER 0BGin€d BylthCabarel d,
acetic acid, ascorbic acid, lactic acid, aspartic acid, succinic acid,
phosphor PEMERFY°SMy t he 1ike: bases such as sodi um acetate, potassium
acetate, calcium oxide, magnesi um oxi de, trisodi um phosphate, sodi um

hydr oxi d&07@al ciThenlrtedgreoiitdeobtahed iy tHharbdyy dedsd de be funter tphreeshddiieto aand buf fer s
general | QB ]§l'31@!gi éE‘[léﬁ Plre athls d?(absqge M, &'ﬂgq a?@ic%o%n%c th§9€rs@n @rlqulsm At

| east one€ function of inclusion of such pH nodifiers is to control the

di ssol ut heartPattisuledy neeferadragrgpral deseed Rrpsohsprie fablegreapsslen pillsHeresy control | i ng
t he | ocalysghMGnsCRAGRNKE At I on during di ssol ution, 10084] Additives may be

i ncorporated into the solid anorphous dispersion during or after its
‘;g;\r/‘gtn't 2o 41 N 8%%@%@1}3%0 %Pa?neggr%ﬁé%ac%u AR i HrRL Db SaimiiRe Of any

provided herein.

[0072] The term “organic solvent” mentioned under step (a) above means any organic solvent
wherein both Compound I and HPMCAS are miscible. Preferred organic solvents are N-

Methylpyrrolidone (NMP), Dimethylformamide (DMF), Dimethylsulfoxide (DMSQ),



procedures for fornulation and preparati on of oral dosage forns using the
conpositions disclosed herein known by those skilled in the art are

pot ent i alwyp 20mefigd2s [ 0085] Consequent |y, a further enbodipcenis2eoobudes a
pharmaceutical preparation containing, fhe solid dispersion as obtained by a
met hod as described herein, in particdlar as obtained according to steps a)
to g) as nentioned above, and nore particularly as obtained according to
the process described in Exanple 22. [0086]1n still another enbodi nent,
there is provided a solid dispersion as obtained according to the present
process for use as a nedicanent, in particular a solid dispersion
conpri si ng HPMCAS and Conpound |, nore particularly the solid dispersion as
obt ai ned Iﬁxﬁéi@ﬁé,’i:ist@xgldte evsal, apsthaldiket @mgx)matmmg tmrmoaclﬁahdeidn"gletcemﬁxaimloemzz

([:hoggg’ !Sln Syg%{m%gg aaSF g?%%%h%geﬁllgr in ﬁtoregsa%lg arsgJ Van € \ut§ h%e noc f{,]aléour%g % E)qllgl (C)i f
Exanpl e 2Zighto, ple€erabibbact ur4d, mémn&ﬁm@&mbmﬂ%S%agmthéhQ“eaﬂwEmmfof cancer,

in parti S%ldln%uélgg] %xﬂw&xgﬁtﬁeogﬂﬁcsmg gs&tb&% @51% %mlaean@ntmg@ﬁ&?%ﬂ@t' c)

nmel anoma n st er e I ment he solid
d|sper5|@Wmm§m6bﬁéWWéﬂma@éﬁmd$ﬁ@U$@b§Péﬁsﬂ%Wdi@ Q)maﬁﬁbwﬁ%ﬁmﬁﬁécﬂ@whod of

Exanpl e 22:4Qf 1Us&u 36° caprns?d; mmzﬁmn b e nfili; dhhiBBd: RBNENOKcd GARE &Ep (bl Mhe
particul ar solid tunors, particularly malignant (metastatic)

mel anona Mgy g ewrEsd) aP%HPMFé\éulrpihf aftg?raﬁsot‘eﬁsmlwéﬂ%ﬂﬂ@eé%fsmeh%| ves the

m cr opr echpadiddhhRnoohHMOpRedrnd | in an ionic polyner (for exanple,
HPMC-AS). In this process, Conpound | and the polyner are dissolved at a

0090} 1 n TR 8F ef & Sie %ﬁeﬁyﬁé@%“ﬂ&‘fﬁp DR LB R S CF T
at | ow p|€|)H<7 preferably less than 3), most preferably of 0. Ol N hydrochloric acid (HCI). The aqueous

phase is kept at a temperature between about 0 and about 60 °C, preferably between about 0 and

20 °C, more preferred between about 5 and about 15 °C, most preferably about 5 °C . The aqueous

phase circulates out of the bottom valve of its reservoir ((1) of Fig. 5) due to the stream created by

the high shear mixer or with an auxiliary pump, preferably a rotary lobe pump, then passes through

the high shear mixer, back into the reservoir. Preferably, the outlet of the loop is placed under the

fluid level maintained in the reservoir, in order to prevent foaming.

[0074] The addition of the organic phase to the mixing chamber as mentioned in step (b) above
is achieved via an injector nozzle which directly points into the aqueous phase. Any conventional
nozzle known to the person of skill in the art can be used. Preferred injector nozzles show central or
acentric geometry and have a diameter of about 1 to 10 mm. The acentric (not centered) geometry
and a diameter of 5 mm are especially preferred. The injector nozzle may point to the rotor of the
high shear mixing unit at an angle between 0 and 90°, preferably between 40 and 50°, most
preferably at 45° (e, Fig. 6). During the process according to the present invention, the distance
between the point of the injector nozzle and the tip of the rotor of the high shear mixing unit is about
1 to 10 mm, preferably about 2 to 4 mm and most preferably about 2.6 mm. The addition of the
organic phase is preferably carried out at dosing rates of about 60/1 to about 300/1 (ratio of aqueous
phase/organic phase during precipitation), preferably about 70/1 to about 120/1 and most preferably
at about 100/1. Final ratio of aqueous phase/organic phase after precipitation 1s in the range of about

5/1 - 12/1 preferably 7/1 - 10/1 and most preferably at 8.5/1.



Conpound | and HPMC-AS are dissolved in an organic sol vent such as

di met hyl f or mam de, di net hyl acetam de (DVR), dinethyl sulfoxide (DVSO),

N- et hyl wpnooliideese (NVP), and the |ike. The pH of thepswluste10n29489t hen

| onered, for exanple by adding an acid, Addition of the acid includes

m xi ng of the Conpound | and pol yner Solution and the acid, for exanple by
adding acid to the Conpound | and pol yner sol ution, adding the Conpound I
and polyner solution to the acid, or - 26 - mxing the two simultaneously.
At the | owered pH, both Conpound |I and HPMC-AS sinultaneously precipitate
out resulting in a solid nolecular conplex containing Conpound | enbedded
ina mtrix formed by HPMC-AS. The resulting solid nol ecular conpl ex may

then be vyasked whik m@dr@&nctpqaasmrﬁawa (ﬁlj&&e@ﬁlgaﬂie@qlﬁ&ls\pﬁﬂ'& oftda mHQ{g Mel t
Ext rusi on Proc§§§¥&0091 crogreC| |tat|on in a polymner

Catch. as “HES AP eb akrre Mg b BT e cul e Rl G it Ehgy 2 hot. el
extrusi omromr/a@tessm) Iowp auhdpdrsoanfkktihie thpatt yarere agyled. nihx edtcandiroton ecvnicey

cont | NUOUSINul,%, e bETRER AL ELBANLLOLL G lBly SAHSEAR NS sgapound 110

be nol ecu dIS erse e Tesulting extrudate is
cool ed t d¢eethgornot @mb@pta:tnuheeeoér”féiem meecbpfuth@trqioras fhiontel Spovhduy2S néyec Suplereblyi ti cal
Fluid Preggss.[0092]In this process Conpound | and a polymer (such as

HPMC- AS) are dissol ved in a supercritical fluid such as liquid nitrogen or

liquid c n di_oxi dc ercritic fl t hen renoved b

v nor at TIROT eavi RS B ARORaC on 8P tsp eSS T AR PGS, £ or med
by the p@btyllt’rﬁi’susdemsl(ﬁl dirf thepreqititanebinedng dfhaoBbos Gungound amd FEMIOLYingre (such
as HPMC- 'g‘ éeo ase sS %1911 %chllart.'ed% ?)ECIE&Q?O% §81|ta\{1§ tthe I{Qh%%{]&ﬁdﬁﬂ' @lﬁglgéj povvder

can then s rayi ng e solutron i percr|t| d which
acts as aﬁthahlgln é@elrr\neml m[lobfgcat]cmhf@mwmetcmngd %Mttﬂﬂmﬂd@éaﬂ axiligy rphe x

pr epar ed ;v.. &Ry FBLNE pﬂa}f ] sfsPEnkibeTs pﬁ)srs&ﬁﬁr%§§1tht }Qghos'hQaY &n@@ngslmt%@%p
bloavallablllt% The solid nol ecul ar processed by roller
conpact i §fes: #pfo thedagangwhgiea %lrﬁﬁmé&wlsﬁlae @@Wé?aﬂf%wférd@%spnbbobbwﬂded and

roller cogpac H@dusb@lsﬂ‘oﬂ kslPagted Mbgnh@mlgrsme@tmlm@anm aSout D@ voMinleh, @gbst M xed with
ot her excipients. enca sul a i nt Hlgard elatin ca sul e, shel I s at
t he desiP@gmgsﬁé cB@P FH%%%@ bﬁm6$5Vﬁ§ W“Eﬁ%ﬂﬁ%hﬁ“?“ﬁ yfﬁmﬁﬁbrphous
form techniques, well known to the person of skill in the art, such as for example dynamic light scattering.

The preferred particle size according to the present invention is with in the range of D50 = 80 - 230

pm preferably D50 = 80 — 160 um.

[0077] Isolation of the solid dispersion (MBP) according to step (¢) above can be carried out by
using conventional filter techniques or centrifuges. Prior to isolation, the suspension is preferably
adjusted to about 5 to 10 °C. Subsequently, the isolated solid dispersion is washed with acidic water;
preferably 0.01 N HCIl followed by further washing with pure water in order to substantially remove
the organic solvent (step (f)). The isolated (wet) solid dispersion (MBP) usually shows a water
content between 60 and 70 % (w/w), which is preferably dried before any further processing. The
drying can be carried out using any standard techniques known to the person of skill in the art, for
example using a cabinet dryer at temperatures between 30 and 50 °C, preferably at about 40 °C and
at reduced pressure, preferably below 20 mbar. Several drying procedures can be combined or used
sequentially, whereby the use of fluidized bed drying is especially preferred as the final drying step

according to the present invention.

[0078] A specific method of making the (HPMCAS-Compound I) MBP according to steps a) to

g) above is described in Example 22, which forms a further preferred embodiment of the present



100941Whet her Conpound | has been successfully inmobilized in anorphous
formcan be determ ned by various neans, including powder X-ray

di ffractiwo.2olomiagdi tion, the glass transition tenperatece/uskomheosgonpl ex
can be measured using modul at ed DSC and this can also provide - 27 -

i nformation whether the dispersion is a nultiphase or uniphase. A uniphase
is indicative of such immobilization, Crystalline Pol ynorphs (A

Crystal line Pol ynorph Form 1 100951Crystalline pol ynorphs of

propane-|-sul fonic acid {345-(4-chl oro-phenyl)-1H

pyn-ol o[ 2, 3-b] pyri di ne- 3-car bonyl] - 2, 4-di fl uor o- phenyl | -am de (Conpound 1)
are provided. In one enbodi nent, crystalline polynorph Form 1 is provided,
wher ei n tihenpal et phtyex hicklidslisgerd aAEEP) s lﬁh&ynedibf/flfe&&tlb@ﬂfﬁ)&ﬁhﬁl@ﬁmwhﬁw ng
ggazag;g; L}Zéﬁlr(glo ﬁjla}ﬁe séa%g%[ If%ngfllﬂj Ob?PI‘P (Ii 91X con\fcn%o?Y"al f_.pcg y fﬁri?lpltlarhonbl(toglveal.lg%ngl{/\dgpd
x-ray di fo)m)am’wmrathnatmeemsnhd’q&w|orggmcblatﬁm¢s@pmm1|octopieakuebmase(msa nofzle

appr oxi rT‘F\‘;J:hﬁ:lhys pz}aczd oﬁsr{r%’th %E us [;lh;se abo;gltsgurf;céhlge is A'ét:a%e fo:l'ﬁ"ragy coﬁf&ng&t
degrees 20. In one e ynmorph Form 1 exhi b powder Xx-ray

di f fract isBRY-PaEiPEHn Kewidng- éﬁﬁt“g%rtpé‘w%ﬁ“em%@akw the g fsh‘ylwelhcp‘pr%m mat el y
4.7, 9. 41staﬂigty0bhus]{ﬂe Bnibidién me-%stﬂhza@kéq 4, CogﬂgmﬂadIl@dc@:ﬂnﬁagﬂ@wv%gd@fr?@ﬂ& 26.8

degrees 20. I'n one enbodi nent, crystalline ynorph Form 1 exhibits a
powder x-eATECRE r“éIB%F&‘f?"ﬁ‘éﬂ?‘f%?”ﬁeé’ﬁ%“s?é%sf%‘le‘f‘%ﬁ Sf"tH%aSs‘h‘Fré"e]é?“t“Wéo Bowder x-ray
diffract Isﬂﬂe(pﬁﬂiSEIEISEknﬁlf: prepdaatioh wad iden@itee f@ﬁhﬁd&mtrhe amplds wérk eeadriyst al | i ne

pol yrror ph FO“I; C dTberzﬁooJCO dggg hﬁlm]dlllygflg)s r.se\era ufs r%g,yre E{dé& @I’ 1¥§t ?l line

pol ynor ph orm used ion tosyl at e salt
form of ﬁrdo@a,rié-db prew lof}@mymlmmrcuhents The results are shown in Flgure 7A for the MBP

{345- (4- %ptlalgg(p c &Hgﬁ)hx;rﬁﬁlpﬁ’ I?argi TT% % Rl' &XMI#" d%@nn%d 9%996?9( ol ﬁllethod

difl uoroﬁ_pheny one enbodi nent har maceuti cal conposition
conpri si 1§ erestarayicuecssd byhdHsts shoy rrbroachlpady 1afhel“é%flgléﬁéloé>‘<véthﬁieent or

carrier Ia&eﬁremh%qlgm;hm%@%wl&agﬁg @f: bIBkdaRGals b $f AlabdoRBoRQlNRERA Form 1
of propane-l-sulfoni¢ acid {34

chl or o- pREAPLYY: bR s 478 BT 4 !f])bWFH‘V?fé’bE% ined o Hy MBEmapulered 8Y 8¢ phenyl | - a
m de arec@fx@ﬁﬂodﬂ(ﬂmth&h@cdﬂﬁﬁ hael bomt infc XS clirearoyainad frénZ ak MBY @épady f or m of
pr opane- | -SU Er?qnth 0S ereln(se Fi

{3-[5- (4 ¢RF GF B enyi’; PSS 2Y3- b] pyri di ne- 3- car bony1] - 2, 4-di f | uor o- p
henyl | -am de from a mxture of a | ower ketone and a | ower al cohol e.g.

acet one: d9SY ut dn emteanothe reshies pysepalie FigusyT4 aWi’8 daeprgtrilg gl the spray

(4-chl or %@.@@ﬂéﬁ@mﬂh@y&%@é &L Bt R Q}M]E?‘amnn@m3116‘11@@%@9&”)&:01}%taﬂsd difffl 4or o- phenyl

[-amide may be recrystallized from acetone:absolute ethanol in a ratio of
from 1: 1 ctigensedpy tigreashupcqprapeent shapysigpgls ipfpc ditfapgpermpy Seedigurnd@) pYisp sAdr ph For m
2 be allocated to the crystalline form of Compound 1. The bottom line in each figure represents the

initial sample, the following lines bottom up after 14 h, 41 h, 96 h, 6 d respective 13 d storage in a

climate controlled chamber (at 50 °C 90% RH).

[0080] The novel processes as provided hercin can preferably be carried out using a sctup as

shown in the accompanying Figure 5.

[0081] A setup substantially as illustrated in Figure 5 can be used for the following preparation.
Thus, Figure 5 contemplates two reservoirs (vessels) with temperature conirol means, one for
providing the aqucous phasc at a controlled temperature (1), the other for providing the organic phase
at a controlled temperature (2). Both vessels are further equipped with automatic stirrers (3), The

aqueous phase is circulated in a closed loop (4) using a pump (5), while passing through a high shear



[ 0097] Crystal | i ne pol ynorph Form 2 of propane- | -sulfonic acid

{345- (4-chl oro-phenyl)-1I1-

pyrrol o[ 2y8-2bjopmad2di ne- 3- car bonyl] - 2, 4-di f | uor o- phenyl } pcanisd@oiosv4ps ovi ded,
wherein the pol ynorph exhibits a powdg4 x-ray diffraction pattern having
characteristic peak | ocations of approximately 8.8, 9.2, 13.5, 19.1 and

24. 4 degrees 20. In one enbodi ment, polynorph Form 2 exh| bits a powder
x-ray diffraction pattern having characteristic peak | ocations of
approximately 6.7, 8.8, 9.2, 13.5, 15.0, 17.7, 19.1, 19.7, 21.4 and 24.4
degrees 20. In one enbodi nent, polynorph Form 2 exhibits a powder x-ray
diffraction pattern having characteristic peak |ocations of approximately
6.7, 8.8, mﬁmg,umﬂ.@) 5The]3£g.dﬂ.u, pHade 15,ddd.1:51n94 lhél.ﬁl.quus sy ithl/ the high Shedr,midifg vnit 21. 4,
22.2, 24.1 d 28.1 tllne
pol ynor ph” 1I‘lhoge i bfa X1 BY £g° aq)pof/l\ﬂ“élran Iy no&%ﬂvpﬁgbslsgorw mfnforecrdrr;?é@uaP bt dntially
the sanme as the povvder X-ray dlffractlon pattern of FIG 2. In one

enbodi menif!0824 puss o indiiguse @lteinaElqd8) iy pasep v iarn agudoys phassvpsitiedhe hish one

enbodi Mengear ehiBM Unftl AR n6F4Shdbd driRBePQIMABEBRN RO &) With ped td the ol (9)
preparatign of a nesylate or tosyl at gcbfjsal t f rm of propane-|-sul fon| c acid

{345- ( 4- ccﬁlﬂt?rhb‘%ﬂiﬁb‘ﬁvﬁ“"flu%m BT gelmedqisessd )rPé Ihs retefr'Bony |1 ] - 2, 4- di f 1 uor o- ph

enyl | -am de. I n one enbodi nent, a pharnaceutical conposition conprising

crystal | ilfes3pol yfhierspli FEgpermoR. iaxxdﬁcaltar he &BIP dbr@ablx aicpidegto tbe metaedsi er | s

provi ded. A&f&?@i&@h&%@éa?he %ﬁkﬁ‘&f&ﬁlyﬁ Hrhihi BB RL DRE B L EOE SR Rufi 1,

propane-|-sulfonic acid

chl or o- phafydinediygs W?%@P%[‘?W?,fﬁlbs]ob‘?h il Hegicelar omsl|dpsags lermei Fraggho: phenyl | -

m de are RERYHadinc WRgIoRHSs §eaniB! MAda LN SRy dinkeEd orGEpstiahddibzat i on fr om

di net hyl acet am de/ nethanol and recrystallization of an f or m of

propane- | addifiory Y rivater QP A P3PSl LRGP AR IPM) ablqte: FRpFY ‘b‘rl G [ppls g¥arious

b] pyri di Fhﬁdlﬁveﬁairhﬁm){ﬂéh Fovhd @i frhnidid-vpemysblid digiaiside af desoribad it @ldr@ aet her

Gt hor -t et PARUGBRTaN T by e G & SR My R e o Rl For m 2

of pr opanb@ ﬂol-l(svuhg qj;nise@,cal@ir dlatrlx materials or dlluents surface active agents, drug complexing

{345 (4-¢ )G i r \ | uor o- ph
11 o e S ADSIAM R, REREAE, it BELE RRRRAPERL (il 000

r e sol i diok Piffeep)- Eive@gimfethsammwatwﬁp@mOﬂ dilpgroaqiwlefasoyd. axenigh kilitflor m of

propane- | gtk Qitlide caGilde {c;’m[,é -dipfho R QbR PRENY-labipkd dr Ak U RE Lol

b] pyri di ne- 3-carbonyl11- di f|'uor o- 8}éhen yll-am de is provided. In one

embodi nerftelt 58%@3,'?%@1@%{? gl Bryamkss pL déwcpﬁﬁhc@ﬂwﬂas o3 -
g ]£|4 chl le@blpfb&ﬂydh)deﬂlﬂppwéthﬂl:&[gg/p&s <bffdmer tadihae: é-(;mﬁsﬁ’d’ebﬂlrh)i%]:y‘l(ziﬁﬂmlls - 29 |

| UOI’O- odl nent t he ale salt
orm 2B SR B PeBA RS Sardh LR OB MR St ety il
formis paditmh,ahdiyl a:ﬂmlloq@hmdsrosctann@lne seditro.dixaepits of bindersrmsiydcaabehys adiltilofer m i s
subst ant Inﬂlk saarﬁg{e }%Eﬁe Sdeh &5@9&' ud&éu&l qu ?é’akﬁitﬁxag‘l%le% fl s used in a

m cr opr eci p|t rocess to fornm ‘he s am)rphous form
I n one eruidintreplude magnepipmyicerpie ashdatcivmsstqetre Pamelds pirpHsinedifidrningude acids

m Cr Opr eGjddial atr@qmg%&wra&gcde&%lé Rid ALEPUA! BpdrfieicRubeitifaAD pREMLROQAUS form
I n one enbodi nent, a composition is provided comprising the mesylate salt.

Tosyl at e B¢ ligs basesrdIR AP E5 00T PRIEHEY ek iRls. e exfdepasBesiiEn 9idsy|  oni ¢
aci d (34511%)41uﬁfph@f31&1epElﬂfh)&ﬂl)yﬁﬁbkfd@)éﬁlﬁlﬁin(h&d}oﬁde aluminum hydroxide, and the like, and

buffers generally comprising mixtures of acids and the salts of said acids. At least one function of
inclusion of such pH modifiers is to control the dissolution rate of the drug, matrix polymer, or both,

thereby controlling the local drug concentration during dissolution,

[0084] Additives may be incorporated into the solid amorphous dispersion during or after its

formation. In addition to the above additives or excipients, use of any conventional materials and



14yri di ne- 3-carbonyl ] -2, 4-di fl uoro- phenyl | -am de is provided. In one

enbodi nent, the tosylate salt formis substantially crystalline. In one
enbodi menvo 20tvertesyl ate salt formis partially anor phoesT/uspo10/029489

enbodi ment, the tosylate salt formis substantially anorphous. In one
embodi nent, the tosylate salt is used i'n a mcroprecipitated bul k process
to formulate the salt in an anorphous form In one enbodi nent, the tosylate
salt is generated in situ in a mcroprecipitated bul k process to formul ate
the salt in an anorphous form In one enbodinent, a conposition is provided
conprising the tosylate salt. Kinase targets and indications [0101] Protein
ki nases play key roles in propagating biochem cal signals in diverse
bioIogicaﬁo@ﬂmhMﬁyﬁnnMMmemﬁhﬁ@mﬁaﬁukbnaﬁeapmameuh@ﬁmudeﬁemmhedama&d
specific klnaﬁ1 agp bE%(i rtcateg L. a ghde range of di seases or
condi ti on& (i gVE ica Cdﬁg%a i"hdl"udi 6 f’or" exanple without linitation,
cancer, cardlovascular di sease, inflanmmatory disease, neurol ogical dlsease
and otherWB&%eas€§“e%@m§U%ﬁﬂh%Fﬁ@%%%ﬂ¢@ﬁ?@@éﬁb“@ﬁﬁ@ﬁﬂ&ﬁww@@ﬁVP@Wnﬁélnts for

smal | ol @euhi@ akheidRe YbthiGed tta8KMRALI QBeriblESedid, B faRRuIad as SPERES dcCordiRd get
protein kinases contenp| ated by the pr esent i nventj on follomr 101021A- Raf :

Target ki RESE AlFfFS priiigned abOVszP OTeiPAE A RS A 8% PET PEHP TSRESEEnc homol og
1) is a 6dsdibkda EsanplaEl.t hr eoni ne ki nase encoded by chronosone Xpll. 4-pll, 2
(synbol: ARAF). The mature protein conprises RBD (i.e., Ras binding donain)
and phor b[‘ﬁbsﬁ‘?St ef{ s%%owepgnﬁo'dﬁ% fi lh?rg?sr r&t%ﬁla@ 1@@1@5 %T%oﬂ 28! al\ﬁg cb&dlhgfo
transduction of mtogenic S|gnaF mih mBrbr ane e nucl eus.
A-Raf i nhhepresrirasay [esqps amgicampent, rre%&ftichlgr cr#@hfi drsgioe C@P@éalsé@l\@lﬁﬁn as

mul ti-i nfﬁe@bmg&m@moae paRtRaldry ME Wiy dlswlmls oBRh& dofrdifihe pg RED BRIboSe

di sease (AD) ar ki nson' s di sease; neoplastic - 30 - diseases |nclud|ng,
but not IWHVPEH@F%h”W@Féhona, glioma, sarcomm, carcinoma (e.g. colorectal,

| ung, breast, pancreatic, thyroid, renal, ovarian), |ynphoma (e.qg.
histiocytmwﬂﬂyanQﬁampmﬁeuwmﬁmbndwaﬁuaw&kdMyehﬂmygpbmbﬁﬁ@mmyn@mwmkby

| eukem a, ' i 19 i gin,
Includlnéh%%ﬁ%@SQQQH?Q§QF%H§%ng%ﬂJ%La cgéggg%g%gQQ[g%ﬁﬁ%%gmg&gr%fﬁé nd
dlseasest&@@@eﬁéﬁﬁﬁﬂwppﬁﬂﬁwgé@étW@@Eﬁ@i@@?B%U%W“Mégbm@mémﬂ@ﬁﬁwincludlng,

but not |idndoge to, vascul ar restenosis, sarcopenia, nuscul ar dystrophies
(i ncl udi ng, but not Iinited to, Duchenne, Becker, Enery Dr ci f uss,

Linmb-Gr Fac] 0 raI otonic eal, Distal and
Congen ¢ AP curar Byder SERTEGY: Hfbear KebPor T begudie RIS  bur ot
limted ttostq&mymtgr) aphé o theatleehtqdlof Eml:r@redsm@ usd A3 faantlichreenpfoo@r esshaneosSpi nal
muscul ar o [ N o nil e spinal
nuscular(gﬁ%ggﬂ%nmg%%ﬁg{EghﬁﬁﬁgEBE %$%3#$§&ﬁ@%m%%%¥%gtﬁ?§%p|naI nmuscul ar
atrophy), inflammtory nyopathles (|nclud|ng, but not limted to,

der mat omfoBHrGantrolled Rrgsipiatiops  and i ncl usi on body myositis), diseases of

t he neuronuscul ar junction (including, but not limted to, nyasthenia
gravis, Llaﬂﬁﬁbr t -Tlﬁapr@mssmmveeme,mlao‘;decqmmgﬁmir Carhpdmycalslh e fohic pslymdr(tbrre)
nyopathle oGl ine abnormal i ties ted to,
hyper t hyr gl %yﬂt(l)’gla@[e % erocests hy Im&mald 1 and tg )(l:fsmea arc gfsssolle)vsea (a)tfa91 hrp!Hna]h

nerve (|n@kuﬁﬂm@%ﬂbwvmgd@pﬂﬂﬁﬂ@e@wtmOrﬁha@@@t Mari e- Toot h dlsease

Dej erine-Sottas disease, and Friedreich's ataxia), other nyopathies

(i ncl uldl HQDWPgt 10prefeiréd etnﬂﬁldltn@m IHé’}Qﬁ)QI;T]Hr@ mmﬂgl“fmh lspasro&ﬁu@n@wpﬁdcongenh ta,
centra core |.Se e at rryotuuar op an per|0|c
par al ysi sC? m P&W&ﬁﬂﬁip&%ﬂ%ﬁ @%ﬁ%gg 8?0%1?@9 Pléew%ef%%{aﬂ%mm%t limted

to, phOSQMﬁmM%ﬁ&anﬂeﬁH@kBﬂmymyamm&uﬁ&DMSQQhdﬂ&hﬂm&ﬂﬂmmmmhﬁwphﬂfmHEMQkInase
defi Ci enc[¥1 lqeptﬁ) so urtllgrg 1s neIZ1¥0\ ereqeffoI e%l rg y adg] ! gr(facup Adldlth ot t abldr}XC, Car nitine
def|C|ency, Pcam'tin X {1 ansf er ase" Gef iclency phogl'y Wit e

ki nase defikigg @fnhaﬂonwhusiﬁhmgw%w athaionprdgbeaciefor cqaelnl@'jvy addalgtaati @ the

dehydrog %rlﬁ@@ung ¢f dd%%‘&%b/ solu@i&g a&w&qu‘%&rﬁi IqE@ﬁUl\rh?e? ?Ollg%fl '[octheee{mlygr

[ 0103] B- Raf: Target Kinase B- e., v-raf murine sarcoma viral oncogene
honmol og Bl) is a 84.4 kDa serlnelthreonlne ki nase encoded by chronosone
7934 (synbol: BRAF). The mature protein conprises RBD (i.e., Ras binding
domain), C1 (i.e., protein kinase C conserved region 1) and STK (i.e
serine/threoni ne ki nase) donmai ns. 101041Target kinase B-Raf is involved in
t he transduction of mtogenic signals fromthe cel



menbrane to the nucleus and may play a role in the postsynaptic responses
of hi ppocanpal neurons. As such, genes of the RAF fam |y encode kinases

t hat are weguicatiesdsby Ras and nedi ate cel | ul ar responsegctrasgiomedassi gnal s.
I ndeed, B-Raf kinase is a key componenf, of the RAS->Raf->MEK- - 31 -

>ERK/ MAP ki nase si gnal i ng pat hway, mhlch pl ays a fundanental role in the
regul ation of cell growth, division and proliferation, and, when
constitutively activated, causes tunorigenesis. Anbng several isoforrns of
Raf ki nase, the B-type, or B-Raf, is the strongest activator of the

downst ream MAP ki nase signaling. [0105] The BRAF gene is frequently nutated
in a variety of human tunors, especially in malignant nel anoma and col on
carcinon&nnm@awnashmﬁmﬂﬁm@yrepménﬁdmmuﬁabhahmwﬁ&ﬁaaﬁiHEEGSESthynine (T) to
adeni ne (A Eranﬁver5| érqu eotlgﬁ chm% 1 px ;nmm qf aci d change in
t he BRaf proagﬁusYng% Lhos g 0> Serv nallgnant

mel anona ﬂﬂw@kSanUMEtﬁomd%yéwaﬁyéEsTMEveHMsMﬂhaumkwmgomphnmvemsﬂwn is the
only dete&%‘% F&Qﬂe gggmﬁggﬁggdggpstltutlve activation of B-Raf kinase
activity, epe RAS activation, by converting B-Raf into a

dom nant transfornlng proteln Based on precedents, human tunors devel op
resi st ancl Hos MeltFatrasipmBrossst or s by nutatlng a specific amno acid in the
catal ytic domain as the "gatekeeper”. (Balak, et. al., din Cancer Res.
2006, 12:[6@34- 50Micropivbipigtipoef tiof COﬁmOHIEIZQn a polBRAButloas[HP®IG-8.51 haube @hivvadi pat ed

as a mec qqg BRAE, i si oned
as a traﬁg?%ﬁgﬁﬂﬁﬂng A gmgp%n1Acéh&g&A%&akfgh%%’ﬂ%Pﬂg?g%Rngq E{report
that in 4Ben fﬁmomnaleaﬁ%lowtetnwe@alred@étﬂf“aéP)@méwaﬁ@éd@ @@F@ndémmlﬁéularﬂmey

i denti fi efspbred ihek aloR&Y BBz KRARs Uik QRS id ddoltdo880nt REparhtd dhSmard ei ght
BRAF mutations in 16 individuals, suggesting that dysregulation of the

RAS- RAF- BER 2588 PRRSS™ i s a conmon mol ecul ar basis for the three rel ated

di sorders (Niihori et al., Nat (lenet, 2006, 38(3):294-6). [0107]c-Raf - 1:
Tar get kidn&e@raitkRalEldid(Proeess, v-raf nurine sarcoma viral oneogene honol og 1)
is a 73.0 kDa STK encoded by chronosone 3p25 (synbol: RAF1l). c-Raf-1 can

be targetggh2f O tRQ mstcemband ket %IyBELZudhlas APMCONGARERNS1B4GEL | | eukem a
2) mhlch[ls L usgﬁgrsof g op totfﬁ%cell éegi Aé??ve c-Raf-1 inproves

BCL2 rredlsalfeéfd‘“f”aégil‘étﬁ‘éiliéé“‘!"bd %?ﬁﬁ‘t‘ gidjagid cahep ‘EO’P%H The iﬁ‘ﬁ‘ﬁ%fﬁﬁélrfb’rddf g&" BAD
(i.e., BGkRowhi bgévagorpionleaiifg the eorﬁiw‘undu rhfzrobﬁﬁbitefﬁ@tlﬁdle hﬁtrﬁadrﬁlbdlﬁ)ﬁmé

includin ol or ec r | un enal 1is
oo e BRER TRyt PR Aol A LSRN R0 s AR MR R 500,
et al., gaeﬂwhdeemCQHQQQnaﬂﬂ@ﬁqpm@kﬁ@ﬁd&ubmmnmﬁw@msmm&ymaMEOmheausefuI for

the treat I m a and mnyel odyspl asti c syndrones
(Crunp, (ﬁgﬁgépﬁﬁ%&%hg%§%%h3T5§$§§243 8). Raf-1 activators may be usefu

as treatnent for neuroendocrine tunors, such as nedullarﬁij roi d cancer,
car ei noi d99%hal | Theasspitipgsngd malsends comrleRERsEH Py YR otanay Rufrhsrarcaisssdan et
al ., Antiicpoces sumiﬂl'fglﬁoaz'ﬁﬁﬁllltyl%géollaﬁﬁfeéﬁar compleﬁmay be pilcQa@@l]b@Tmf B- Raf

and/ or C-C(Ii?i}c)ac{iynh %otr) Ie;[a%'iaﬁe t]?éagom?)?ex anc? otluer powdersrrr?a% ! ?)I(‘gmﬁ d clIlJ roller gérr?;}agtgd to B-

form a ribbon or shect that is then milled, mixced with other excipients and encapsulated into 2-pc

hard gelatin capsule shells at the desired strength.

Determination of whether Compound I is in amorphous form

[0094] Whether Compound I has been successfully immobilized in amorphous form can be
determined by various means, including powder X-ray diffraction. In addition, the glass transition

temperature of the complex can be measured using modulated DSC and this can also provide



Raf - medi ated or c-Raf- | -nediated di sease or condition selected fromthe
group consisting of neurol ogic diseases, including, but not limted to,
nul ti -i nfwoebioianesti a, head injury, spinal cord injurypchlusheionessss

di sease (AD), Parkinson's disease, secﬁpres and epil epsy; neopl astic

di seases including, but not limted to, nelanoma, glionma, sarconmm,
carcinoma (e.g. gastrointestinal, liver, bile duct (chol angi ocarci nona),
colorectal, lung, breast, pancreatic, thyroid, renal, ovarian, prostate),
| ynphoma (e.g. histiocytic |ynphoma) neurofibromatosis, acute nyeloid

| eukem a, mycl odyspl astic syndrone, |eukem a, tunor angi ogenesis,

neur oendocri ne tunors such as nedullary thyroid cancer, carcinoid, snal
cel I | unginGaRGRK whifP @RidisberSa i€ @ FRIipRAIoRARAGHT QBB O BidicRleRf th

neur opat hi c I\ inflammatory origin, including, but not limted to, acute
pai n, chr'@M°C 64N, cancer-related pain, and migraine; cardiovascul ar

di seases including, but not limted to, heart failure, ischem c stroke,
cardi ac h§yetatling Bulymotphs onbosi s (e.g. thronboti c m croangi opat hy
syndronmes), atherosclerosis, and reperfusion injury; inflammtion and/or
prolifer m)mygtme%i)ﬂg,fpmpﬁmppt limted to, psoriasis, eczema, arthritis
and aut oi mune di seases and condi tions, osteoarthritis endonetri osi s,
scarring, cul st enosi i brotic di.sor arthritis,
inflannatoygﬁbo(ﬁiﬁﬁﬁméMR”m ?%ﬁé“qmm:lﬂﬂab T%I@& OI'Ogsengbqi{ncluding, but
not Iinitm@vbbd3GPQBWWﬁHaﬁ@pﬁhhﬁdﬁbwembmmhaﬂgkéf@ﬂﬁﬂthsmmoaﬁuﬂﬂsease and
Kaposi ' s éﬁ%&ﬂ%ﬁ;&%ﬁ%ﬁk?B@ﬂo%ﬁ%&mﬁh xohﬁQﬁkh&¥§hkﬁmwﬁ&pﬂéﬂﬁ£@£b&wﬁi§eases
i ncl udi ng, but not ed to iabetic nephropat ycystic kidne

di sease, rﬁ)é?ifffﬁﬁ%@lpér%%haymggh%wmwﬁ@ﬁmapw§f approesértaé?iyé Wﬁeilpﬂ 4%p.and

pol ycysti G .d deyi@és 281 LA BbddHRAT, QHUSmSHh BIRSI e'i},nbi\écarpoklumeflay difrdan p@ueaease

medul I ary cystic kidney disease ro and_cystic fi

et abol | Qe GRHEEEE PR ARG of BICORBED I i Pl b0 6’3&&%15 s B er on on,

i ncl udi ng2. mgreﬂm) Ini ofik texebbdtman@d)mﬁ@’piaEdrarl eRNibiora powtie pahy dlffﬁctam @attenf | uenza
viruses, [fever, Si s nonary, e Ln t

(i ted (Rt SRR TERRRS b B MRREMS b 2AR0ED Lbny an ultif 488
respir at o9y, 2. Zand@8§ degrerd 26 nip ofiARDSY imeyematallne delymbrpp hent ladxhilitcgasds,

i ncl udi ng)e—rap Hltffl‘éieg(;n ;laltéH] Llﬁ)gjtal]itlgln tNQ %QQS fhe ﬁ(y ﬂfy 2 m?’dlf%%grﬁLalttQm %YH@T g,

(faci ocut aneoskel et al syn drone ndr ofre, car di o-faci o- cut aneous

syndr ormre QCR@yodingyy ﬁ@i}rCéFrYétﬁlééqpommhdﬁ@l SPEitad-i Ipjoacscngbagigicpiep

car di ovasgHh@frcrysakgk s&rah@rpii MrRatid fad in ufidrdparatidl o a ML 1RNAHAGE bR b SRS €S|

and di seases ass ci ated mnth nuscl e re%ineration or degenerati on,

i ncl udi ng™PBLR I HOPRIF A4 {ald-(Eshlon by g Ry TR P AN SR eBhiES (i ncl udi ng,
but not | d1ﬂ[ﬂot(e}d1cﬁ}t])} arbd€ e Iﬂﬁk&;mbBﬂiﬁ]iéﬁl’ ) p}Erl‘ﬁEiEcymal ednipdsiSon dohpidsidg cidlaBine

Faci oscapul ohu &ch " t aryn eal D stal and Congenit al
Muscul ar TBySYHop ﬁ|e53 a efbgmﬁéﬂ?alodmggas g |nclud|ng, but not linited
to, amyotrophic | ateral sclerosis, |nfant|Ie progressive spinal nuscul ar
at r ophy, [P%Wbrn@@ﬂa@ém§ﬁﬁwaFﬁﬁ@@cuwamﬂaﬁﬂﬁﬁh9Oﬂﬁmm@%LﬁﬂPmWé%i[%5§ﬁ1naI

nuscul ar &iofoOHay)- 8 RpyRRlo] bﬂb?ﬁ«ﬁdﬁ@'ﬁ&&ﬂoﬁﬁl] Qhrdgmb%,pharm mwat[e ;?r@sh&@' muscul ar

at rophy),_ i nfl amrat ory i ncl but not limt

der t nat o&6§1€%*P%ma>p'arlw%férSfailgaﬂoaﬁ afiyﬁ?frnwsf Paﬁansdcrylfwagidt{ P é; <4 “éii"éLéas es of
t he neur qmu@gulnagrénpmrm b Jpﬁqd(ﬂeﬁcdatbdiaﬂ]gz A- bllﬂtlorﬂ-@fxen!/“} mnii(ﬁdro_anl numrlgs)mem a
gravis, -Eato me, and c enita ast henj e ndr one)_,
nyopat hi €% “e&g tor{e&“enfcj?bvsg éqaebtndlr”?i%{ie agslog’ ° PR ‘i’i‘@fa“%hfu“ﬁ%‘f “‘I“i) ﬁ?%éd to,
hyperthyﬂ@rmmnwbpanhyrandonwaﬂphwmﬂﬁdmchmabhyﬁmdbsﬁagesmmmnpebapheral
nerve (i rilg ﬂg!h{)&i’ rcgysceingt}dblsd rq:_}:tga Flgh 't g&%‘h‘f\%tl 1 I}/?:F ? eﬁe?gbtl]y xo un’ic
Dej eri ne- Sottas di sease, Fiedreic xia), 'Ot I es

(i ncluding, but not Iinited to, nyotonia congenita paranyotonia congenita,
central core disease, nenaline myopathy, nyotubul ar nyopathy, and periodic
paral ysis), and netabolic diseases of nuscle (including, but not limted
to, phosphoryl ase deficiency, acid maltase deficiency, phosphofructokinase
deficiency, debrancher enzyne deficiency, mtochondria] myopathy, carnitine
deficiency, carnitine palmatyl transferase deficiency, phosphoglycerate

ki nase deficiency, phosphoglycerate nutase deficiency, |actate

dehydr ogenase defici ency, and nyoadenyl at e deam nase defi ci ency).

Al ternative Conpound Fornms or Derivatives [0109] Propane-|-sulfonic acid
(345- (4-chl orophenyl)-1H pyrrolo [ 2, 3-b] pyridine-3-carbonyl -

2,4-di fl uoro-phenyl | -am del contenpl ated herein is described wth reference
to the specific conmpound. In addition, Conpound | may exist in a nunber of
different fornms or derivatives, all within the scope of the present

i nventi ons. Alternative forns or derivatives include, for exanple, (a)

o = T . " . M



[0111] As described in The Practice of Medicinal Chemstry, Ch. 31-32 (Ed.
Wennut h, Academ c Press, San Diego, CA 2001), prodrugs can be conceptually
di vi ded iwbeotom48nexcl usi ve categories, bioprecursor pcodrso@s/oa9ds carrier
prodrugs. Cenerally, bioprecursor pro@rugs are conpounds that are inactive
or have low activity conpared to the ¢orrespondi ng active drug conpound,
that contain one or nore protective groups and are converted to an active
form by netabolismor solvolysis. Both the active drug form and any

rel eased netabolic products should have acceptably low toxicity. Typically,
the formation of active drug conpound involves a nmetabolic process or
reaction that is one of the follow ng types: [0112] Oxi dative reactions:

Oxi dat i veBl easlalpRPoRmB M2 fied without limtation by reactions such as
oxi dation of al cohol, carbonyl, and acid functionalities, hydroxylation of
al i phati bo n o Lyl [ jon of
aronatlcﬁcgﬁgonqgv%ﬂ%wpgx%gigrgﬁl fp%gfgﬁnugg?iﬁ"pﬁgu%?aﬂg ﬁgé&gg;|dat|on
of ni t r ogemoleBsittdpyriding 3fcarhensillohaflillgronkroy! exiddat irondedf wigrd thopplynphigs phor us,
arseni c, é%ﬂxgxtssa%otygéwx r%éhQﬁt:t'lo\ﬁ%atlt\é'nglﬁalngyﬂa@&legﬂrc pald hoatidnd et gproﬁirﬁgtely 8.8,

S—dealkylatlon oxi dative deam nation, as well as_other oxidative

react i ons2: [ D118 RaHRtA degsey 2a bt g6 FEDOdRNY PP REPR BoEt ] TR S RONTEHRY i f i ed

}M t hout Idlm@@h pARmOMy lr@aﬁtabtemlc ;sulﬁ hticacfsmf ﬁdly}ﬁ‘t)ilfﬂﬁlte@fﬁ 70&8 b)omyj % 15.0, .
unCtIOH e ohol fupctiona |t|e rbon-c r on

oubl & barids T Btet Ham S fetfuion wsit RHPRG PPABE: S - GRBUNOP VR ot her

reducti ork- xraealﬁtacmm)anattétﬁ)ﬁam]gRMMdnmew Ibdaoorts oCJiI@fbg&naltemy 4. ’hes gokp.datsi on st at e:

Reacti on n i t £, i N, .ar n|f ed wi t hout

I|nltatl?ﬁwééb$g%%ﬁ?ghgﬁébgﬁlgg %73%0 Qéféﬂgfggi %ﬁgqéﬁ Eg{(méhydrolytlc

cl eavage whodmebomnyshiline pgenorsl ﬁgtné etsbhldigl pOW@rxoﬁwdlff@ctﬂl@aﬂﬁagﬁebmma ly

non- ar omgf,d Grb RS NG Sy dll?fysgﬁéltﬂaf?é?n anaaehy gradu0Mmat:, ﬂ%hhééﬂrﬁ‘sta%@ds new

atom c |inkages resultlng fron1d ydratlon reactions, tic

dehal ogerPab1emh Frahbirarevsird n arogerdingr el euiiae palwamaab ﬁ@?ﬂ igeygd

reacti onsy the presa'iatron bf’alrlaé]y@@rof {oSflatPaQdrhhGS pl@f)ﬁled rsugomqgmﬂ@ diag- contain a

transport  no e qg.,. .t r ov ake alized delivery to a
site(s) dfey tl 05%5149]5 ef3n‘18‘rb§’ﬂ?&‘|2 ggbé?ri) s ‘?ny ra ugfonfﬁ‘@g?df“ﬁel?éde

bet ween uhenﬂﬁngmnnhﬁbymﬁmdmﬁhﬁmmnammp@mﬂwﬁmmmmymQsmau&ﬁuahﬁﬂhpbmmd t he
prodrug |snkggq%%ge or |l ess active than the drug compound, the prodrug and
any rel ease tr nsport noi ety are acceptably non-toxic. For prodrugs where

t he trans ort nmoiety is intended to enhance uptake, typically the rel ease
of the trl §bor@d%%ﬁ%wym%ﬁ%ﬁ%ﬂﬂbﬁﬂpéﬁwdmfPﬁn%P%%%”@hb@%m“$ﬁmgé >-dddirable to
utilize th@ﬁ)'—&ﬁ:ﬁ/yl)tlhﬁﬁyn@[o@yl IPSrichOIE A RhARS 8-difkiod-phergBLABdhrORbYRS S OF

ot her ties as cycl.odextr et al u. S

Pat ent P ”“W¢§n’ i@@??@ Wﬁﬁﬁ@Whﬁﬁmn%@ngﬁﬁgggﬁmwﬂ%gFﬁgPéP@d herei n by
referencem}wSuahmﬁafmwaﬁmpﬁpmpu@ssaMﬁmn&MQﬂ-ﬁdW@m&@ge@yslm@ﬁmmﬂaBJy

o O LS 3 AT e S PSRRI LR (o o
antlbodyegmwah@mb@dyﬁﬁw@gwsn@mdChmﬂwéwrQW@th@@nﬁdndM£@w¢3ﬂ@npbdp0be used
to inmpro I t .

| pophi L e e B B D e g O B S it e

si t e- spediribest 2 4-didpereakeay ) twdecip ?rypaaéﬁi@wemlé@’gléltmwcrtf@r@rﬁ the gppoyfognd

| mpr ovengd relsBlidiiyiag formulation (e.g., stability, water solubility,
suppressi on of an undesirable organol eptic or physiochenical property). For
exanpl e, -EX Lgcan be increased by esterification of hydroxyl

gr oups oxylic acids, or of carboxylic acid groups with

al cohols, e.g., aliphatic al cohols. VEnnuth supra. [0116] Metabolites,
e.g., actli09y” metiatroyipte et fommr@@wwhow@din@dé (‘h@l@@shﬂwlbéﬂ pabdve.’- e. g.,

b]pyridine-3-carbonyl]-2,4-difluoro-phenyl} -amide is provided. In one embodiment, a mesylate salt

form of propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-



bi oprecursor prodrugs. Thus, such netabolites are pharmacol ogically active
conpounds or conpounds that further netabolize to pharmacol ogically active
conpoundswohato/asesderi vati ves resul ting from netabol i cpprasess®s94sn t he
body of a subject. O these, active nmefabolites are such pharmacol ogically
active derivative conpounds. For prodrigs, the prodrug conpound is
generally inactive or of lower activity than the nmetabolic product. For
active netabolites, the parent compound nay be either an active conpound or
may be an inactive prodrug. For exanple, in sonic conmpounds, one or nore
al koxy groups can be netabolized to hydroxyl groups while retaining

phar macol ogi ¢ activity and/ or carboxyl groups can be esterified, e.g.,

gl ucur oni (dﬂﬁdr@ﬁhenﬂrlnalﬁﬂm% peca&es Intoh@tﬁﬁjoﬁﬂf&ntbﬂic mRfyed i bronsubehadrl it e,

\;\.@ter \e/ eaprecltrgs% O ogtﬁg}; i[ngeb hg me ﬁ)tc sétﬁ.éonéxél;[ %§¥311%¥1ggl%gf Zlegnc[ tglf%%lg]\élll de an
resul ti nghd m@smmealaboh isculgtaumlilly cmmq:lmuis oln onaymipdinicnatt im¢eylads saldfs uba@lvin a
activity, a t olite.
36 oo EPliRet ik 055 DERRROHL S50 bR G P AR LN ELTRATRE

t echni queeeswne\mit i aenﬁtqed drsity Hmdlcmhremu@éfopl\kiptqces tooreltrreliam thedltgsdnng tests

such as t otlase! Iihedt cjﬂﬁv()@i}n@nt 2Bf os@flogls r eEQLLrigmmnetthAcsylaté-&ﬁ? 1. Med.
Chom . 40 SB1S A0TE: " Ao, mSfpoilis protel D 86(7): 756 757;

Bagshamc‘¥éﬁg§é%£§£§%ﬁﬁé%%£@s 34.220 230, Wernut h, supra. Tautoners
1011811t +2 sonme conmpounds may exhibit tautonerism In such
cases, the fornul ae provided herein expressly depict only one of the
possi bl e [P\ one¥ loeyldtoaief propang-¢-selfraicafid i1 @-dberamidedstbadraddiad- Conpound
provi ded ﬁ}ﬁfn@inl@?, c§rbb ]endaﬂusrppmm %ﬁﬁi@is @&ydett amtoqtraﬁtoqmiegt ittttfsyittbe

depi cted conpoun is not to limted nmerely to the sRec
t aut omer i fermf léF‘H’Fta’éﬁilbtréﬂalW tlrheledmaWﬁf@t & ttSﬁ@teéahfwaﬁaame atlirwmlsem. cally

accept ablig osadnttsdil@d: 1B} UR12681SRRGE fubfthtilie atriaq;h&gntxr@wmb&iﬂﬁ&i filecat i on of

Conpound | herein includes phar e ticaII eptabl e salts of such
conpound. et Baieauba o AR TP R U RTOTC HRa e Cu s

accept ablle osaintbsdimert, tbanssikac fabispehatien am 1@ h midtm@tpttatecalbduypr@ccecse@t abl e

|S|a|n’:: tsat IC:(O%E EEPC t?c i%g.l ahltaé{nrgpp%oeulétfélﬁtalhkyne em ]Cslg, aOCOITlp(iBhIOIl 1 EOéllj‘lffli.l%OH}p'rlSlhg W t hOUt
acceptabh@ﬂswhﬁ§ﬂare non-toxic in the anDunts and concentrations at which
they are adm nistered. The preparation of such salts can facilitate the

phar macolagase drgdisshdiMdiddtlos | Ng t he physical characteristics of a conpound
wi t hout preventing it froniexerting its physiological effect Usef ul

alterati n Si properties wering the int to
Faci 1 tatbl} aneiian hrGUaRe: LSt e BRbAg o MBI R R ARLE bR V'
facilit atrethaebry NMostthan 3¢ klhingﬂhleive bawn d@crtbreatap@wsciﬁcr kitlahe hd‘retbgen iGphipodnd |
possesses v@dcsr'alxtgfe of-‘\'éh?eg&g Yr c%ﬁdl%ng (1%n%d@at§)ldn) iﬁ%h(ﬁﬁg Y explﬁ}‘?i!e Gntlftotdpl%hllta(a&‘?‘l group,
and accordingly can react wmth any o u i norgani ¢ or organic
bases, aﬁﬁmph6WB%ﬁﬁéhaﬁﬂmﬁt@ﬁﬁW@“@EﬂﬁﬁmePﬁﬂﬂﬁw%iﬁﬁﬁﬁawﬁﬁ@@vhﬁeﬁﬂVV

accept ablsg-hs@hdses ri:&e:lsz&irﬁmﬁmcrmt bl ioysneameattrcab hr%rage'stht &téﬂ%ﬁtio‘ﬂde aci d
addition saits sggF&?s t hose contai ni ng | ori de, brom de, iodide,

hydr ochl &gt 16 targgf tfﬂtl&ﬂ%]é%?éf%f@@mlaﬁﬁ Shie ac&tﬂatléenﬂ%tcfm“at e,
ascorbate, aspartate, benzoate, 2-phenoxybenzoate, 2-acetoxybenzoate,
dinitro béﬁiil‘(l)lat e A-RafdTagytbanzoaiel (i.opt-hOxyenzoatas s | metahgtchenzioatokg 1)

bi car bon @st &7, 6%% &ﬁle,zlrhrélonglle (R%s% 1enJ$83€1yB§ Cchljomgsoq}e%? Baphr a‘p(rs?r?}o? ’A[&?Z r "yll ate,

chl or obenzoat e, ci nnanat e, trate ecanoat e
gl ycol at @atyg Rj@t@in Afraprises RED (1 e., Ras bmdmg domain) and phorbol ester/DAG -type zinc ﬁngcr

domain and is involved in the transduction of mitogenic signals from the cell membrane to the
nucleus. A-Raf inhibitors may be useful in treating neurologic discascs such as multi-infarct

dementia, head injury, spinal cord injury, Alzheimer's disease (AD), Parkinson’s disease; neoplastic



- 37 - glucarate, glucuronate, glucose-6-phosphate, glutamate, heptanoate,
hexanoat e, isethionate, isobutyrate, ganma-hydroxybutyTate, phenyl butyrate,
| act ate, welatoeri49ml eate, hydroxynal eate, nethyl nal eat e pcraisos@ingg489

mandel atc, nicotinate, nitrate, |son|% tinate, octanoate, ol eate, oxalate,
panoat e, phosphate, nonohydrogenphosphate, di hydrogenphosphate,

ort hophosphat e, netaphosphate, pyrophosphate, 2-phosphogl ycerate,

3- phosphogl ycerat e, phthal ate, propionate, phenyl propi onate, propiolate,
pyruvate, quinate, salicylate, 4-am nosalicylate, sebacate, stearate,
suberate, succinate, sulfate, pyrosulfatc, bisulfate, sulfite, bisulfite,
sulfanate, sul fonate, benzenesul fonate (i.e. besylate), ethanesul fonate

(i.e. esydiah®y incledigBendy 12md:'t1soutnéreﬁnataeghoararsydbmgyehhaﬂae(ml Fon@tag hink, €.
|seth|onaJ netQaqeﬁuhfon r& PEZMC p ene-1- sul fonat e,
napht hal eR&- 2P LGSty e el o %@ﬁ?ﬁloﬁ ﬁropa ona e,

p- toIueneswbﬁanMem(nweo@tmsmtamewnmxy&eneswhwangbgawwcymhﬂhexmh@ﬂhﬁanate,
tartrate,; 0F; <) h ar omeewh IR agesRiakle acid
addition salts 5%&A% ]%ﬁﬁ gg&ﬁlﬁgtﬁggtﬁ% app f% r%%ﬁ%nggrres Shal aci d.

[ 0121] Whehseases #hbasiated M rreﬁ:éq regAnEyRS, or é%erwraalgn elarltéexwut ot aerttrl ter\atshlelhol are

present, @ﬁé&ﬂﬁ%ﬁ&ﬁhﬁﬁhuMmﬁP@ﬁ@&ﬁQL@mﬁ@mhsmﬁhéﬂnmap%uﬂ%hgﬁ§Hﬁd@gdltlOn
salts such as those cont ai ni.ng benzat hi ne, chl oroprocai ne, chol i ne,

et hanol aniB&" Dﬁﬁltétshla“H’BT(at‘i‘icneacmﬁ‘iaP‘étwaﬁ{‘ﬂ M?PW@‘C (Pem t%ﬂ“&?ﬁ rﬁéml and

di cycl ohexysbaithingysc@irmykespaidi) atdbrercurdh Nscasles txemdyﬂgetdwttemedd @Mnf@irophic

megl um n rrol.idine i ne azi ne,
procarneqmgﬁ%ﬁ%ﬁﬁér1h%ﬂ%¥ﬂ%?$¥o% hnﬁ?@oﬁuqﬁyfﬁwmmd S lnq uﬁﬁkpﬁﬁﬁdanese
potassrumpwmmdmummnﬁunaauamynpmummmandnnmneaqmgmﬂqmbhsmnmamkyhamxpmg (e.qg.
di ethyl a m red 0 : ~hi_sgidine,

- gl yoi narihyay 8 m ik s ARIANET b RATHBE DUARKHR oSHE R0 BRvcer i ld. <

Phar maceunglgszn b%r raypeidis), digedteh olghie neughwicuPiyhqtish {ipdrddg. but Rydimged oPA, Vol . 2,

p. 1457, njry%gtﬁema %WLQME 15521085 %'}tirjdﬁ)ﬂtel ahd %%&%a@th &61{4&'%

Lhapadidl 43 can be
prepared usi ng the appropriate correspondi ng base 122] Phar maceuti cal | y

accept abl '8 ciafring akngpmalides{inslydipg Juigit WP da PP erRenin rnereré'gv “F‘HPYP%%EH’HI e, the
f r ee- basanfopahy) Afscaescd pRPHAE n@t&ﬂ(uklﬁlddigstﬁ@hdl @dhitbdo acrettbttrameer o0l ¥R&t, such
as an agueous ueou tion con&arnr .the a ﬁg |ate acid

and t hen eé%‘l“%\g%ttts Seaé?/%ttﬁ’g"]rnﬁ relﬁ*g tti’r’%a SOOI HnC Sieny t @ a salt
can be prrepmn&cboxhgymraemetmm@ntahexgémeecebmeorameha@cn«mahm raybpalhygatybmbts:ol vent .

If the p o] i i th

accept apl Al AEAERONRRSIE B AGkH. ol o CERLEE PURIRERHLAR )
treatnentmewhWWeWﬁP@emaeeddmmtﬁeaﬁdaﬁprépﬂﬁabemkmerQaﬁﬁeweﬂﬂemgan|c base.
Q her COQBRHQ%cﬁQ&E&nﬁ@é%ﬁ%hﬂm§&§m9Q§%nﬂ$d&@@&%%mkhﬁ&pﬁ&%yﬁﬁ&ﬁg§m it is
under st ood by those skill in"the art that thé conpounds and salts nay
exi st i n dfififney. ehftspt,%vgtrar k‘BtseB‘tﬁCVﬁﬁ’r erlﬁlorlmerﬁée mgpse fefifiepey. Peitul at ed as

CO- CI'ySt aleBydrd@Enab@défilénch Nndhy a8y RRAENHAE MicRhcyfBY be any conbi nation
thereof (e.g. partially crystalline partiaIIy annrphous or m xtures of
Pgi/gm)r 8“&1)03 ! Iplflafwr}lar&et kmase}%t ﬂgﬁ verra%a%rmseéa <f‘o§naaflr%1 o]p ene 18]8010%_&5 g;e%gggsent
addition84Hk@asamﬂﬂe@nmabemepmtweeydumdmemeﬂﬁ%(Sewpbﬂﬁdeﬂ%tmm%West forns
an_aci o/ Base, LABALLRROM LMk vhGhE SIRANGE NG. 3HALL kARCRASRRL AL 11 Ap act d.
respectively, resulting In an 1onic charge iInteraction, co-crystals are a
neM/chenﬂ%‘(J%ﬁeeﬁé@f®W5$HP§3¢%WW§d bet ween neutral conpounds, resulting in
t he conpound and an additional nolecular species in the sane crystal
structurqmn@p124&@akﬁﬁﬁﬁzRﬂstanﬂeﬁln&bmpeamdnmﬁnﬁg@ﬁmpgeﬂe@nmnﬁhﬂmn acid or
a base, includi {‘Qh 298,300 gn Sa{c LSS Heh, s, fﬂrh

et hanol afinie, fl éﬁ%ﬁﬁa e i '8 han%ﬁ”n?mgwrﬁﬁdﬁmia pﬁmmnﬁrpér%krne

megl um neys seadi @nadxﬂthte Rah feuailvtesgods kioreatbat acetamtagd ba&&tayﬂi gadiate ydllake,

b esyl ate, resﬁ&t@?&t& &E\@t’h sf\gh}l{ 8f£c?eed fBOlEZHF%IQS’el %ﬁ é)%nenggﬁﬁeai{/?é §Raftl Chl orate,
mal eat e, nesyla nitrate, oxalate, phos succl nat e, suf ate
tartrate, throcyanate and tosyl ate; and am no aci ds such as al ani ne,
argi ni ne, asparagine, aspartic acid, cysteine, glutamne, glutam c acid,

gl yci ne, histidine, isoleucine, |eucine, |ysine, nethionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine or valine. In conbining
Compound | with the acid or base, an anorphous conplex is preferably forned
rather than a crystalline material such as a typical salt or co-crystal. In
sone instances, the anorphous formof the conplex is facilitated by
addi ti onal processing, such as by spray-drying, nmechanochem cal nethods
such as roller conpaction, or mcrowave irradiation of the parent conpound
nlxed mnth the acrd or base Such anDrphous conplexes provrde severaI

e Y M v



[0125] Additionally, Compound | or salts thereof described herein are
intended to cover hydrated or solvated as well as unhydrated or unsol vated
forms of wbeoioham2gsfi ed naterial. For exanple, ConpoundrCTws26@lobsiss her eof
i ncl udes both hydrated and non-hydrated forms. Qther - 39 - exanples of
solvates include the structures in conbination with a suitable solvent,
such as isopropanol, ethanol, nethanol, DVBSO ethyl acetate, acetic acid,
or et hanol am ne. Formul ati ons and Adm nistration [0126] Conpound | or any
formthereof as described herein (including solid nolecular conplexes) wll
typically be used in therapy for human subjects. However, Conpound | and
conpositions thereof may al so be used to treat simlar or identical

i ndi cati Oflﬁ{Ii/MAthhﬁfe s@,mhmﬁlpatﬁwk;j Q/ﬁfﬁzﬁplaﬁmﬁurﬁl&lﬂer{ﬂz& radii reduetiedofay di fferent

routes, incl ; i aren ¢luding intraven
|t r aper  FoHb e B P ERaL = EnaBRFP AL S ik e PR

t ransnuc oseadral mmehsadt Raf)lnnasﬂ lti&lBinc oSBrRlaf, domgeng‘commatsh@quﬂoahdt@wmt he
compound tapreach. target cells. Qther factors are well known in the art,
and i nclude consi derations such as toxicity and dosage fornms that retard
the conpound or conposition fromexerting its effects. Techni ques and

for mul at i BHS! genBr ERYY ery's Briueghimyatsd “Ri‘e?ﬁ“ﬁ‘gtoéhumd?h‘é“‘gtﬁé’ﬁ%“é Ydhd Practice
of Phar ﬁ&ﬁz}h,gna%ﬂ-ﬁttlmﬁﬂiafahd)&b,lonl-clalta&bﬂﬂ@UrHe,mOWclol‘rﬁrﬁHBep&ﬁd nitdikh R8s o fakdchsadel phi a,

PA, 2005 (here cor at ed ref e . 0127 In so

erboat marie@ing (LIRSSt RisRRERI DT R b e bl 388 rer ei n)

i ncl ude pheiprvseoesvalc@lob>yo @tue@;@PablbsewecamrSD%rosm@lugnexmepncemattsmors ubhctasal

El ey s Bh0GEL S Al PHILAAANP a0l AL Scq hHRLh AN Bcy GANRLEX LG BREN S,
solubilizers surfactants osen faci

admi ni st r(}iﬁr%ﬁﬁk@ﬁse@ﬁEI%OWwﬁ@t bfy“a? @aYattlp@tht/ amverting B-Rabixtappbeanf carriers

include cahghwRGRIARNBL& on%c@dcﬂt@“ H%Hl%Q%Ps%cvc‘lfcﬁrrés%éﬁce%'Qx%s% irhlbgbs B9
| act ose, gl ucose, or sucraose, es of starch, cellul ose derivatives,

gel atin, Ming 8 spepifip paippaed mﬁ%frfa Ltig flompagnsas ﬂe?naatflﬁ%per i falakchpliWins al so
i ncl ude plwisdr akpgoo@allzl@9£mpaMn@il@ dJf iTEL320 $n BBABS @l @t Aficif2d aSMSpeENnsi ons,

including, for e solutions of water for injectio I)
sal i ne. oqiEPIBH T doRErsE ER brERs hhRR e e oo P Hrig s <SBp g o
veget abl gropi ASC tadTeral oils, animal oils, polyethylene glycols, Ii qU| d

paraffin, and the like. Excipients may also include, for exanple, colloidal

silicon qbﬁ%] de,Nibii LGR, Gk thd fl 4 mcf@&@@%tﬁ@réﬂo|féc‘&ﬁ$u?aneéﬁ§l@'d)‘§9n§1‘oln'ecat €,
sodi um al umi nosilicate, magnesiumtrisilicatc, ‘Uf ! wder ed | Ul"ose,
3

macr ocr y<heylifentied swp heigreryaous KRAS RNy fhrgendi and f&%@EAF pkEensdbdi um
car boxy metshydivc@lals u;hggsam g mdayglragtb@mz 0AhERASRIAFLRRR SN &t 0omABL REBEIMN

car bonat ric a m stearate, c [ earat e, magnesi um
st ear at c%aﬁ? tﬁ‘iﬁt%%{hécéf fft%d’ dl?&%fsdﬁiuléqflecé?% G %)togv lé@/?& . stearowet G,
magnesi um oxi de, starch, sodium star ch gl ycol ate, glyceryl nonostearate,
gl yceryl [8i0Bkehendtat1: g"hlyetéihwe Cﬁé@lﬁﬁ(teostrefétmatleSar@ydwiyg@nmged hymgjed bt e oi |,

hydr ogenat4g kﬁgfstr@@m%g&ldov%omo&,ﬂéta Bis §ﬁ@o@1 RlalF 1) cﬁ&wlcarpae taro QLY By ! ene
gl ycol (e.g. 4000- 8000), pol oxyethy ene yco pol oxaners povi done,

- 40 - c%@ﬁW?W@CLéK%@a?%@}eI & Tapdsemipy &) wing weéulaer.qf apapigtiefoH death

met hacr ylAcavAaCk - 1dingio Ry B0 N 200816 CRBhLYIIRS apoﬁt@sﬁlsl MCMQ§%SghorﬁM&lth rins
ysorbates (e.qg. oI ysor bat e

(e.g. 2-hydro ropyl -.delta.-cycl odextrin)

80), cet i %B&@%%ﬂ%% P piRatt %ealﬁﬁ@tfw Cﬁ&ﬁgféaéﬁwl% gloyrea) ottt

succi nat a)d refmgﬂﬁﬁlclﬂmnh atuRyl-1 Bulsh aﬁ}ﬁlpatﬁnﬁ hIUﬁﬂploﬁzl.hlf mkdlabﬂ df ainer ar&@'gé{ﬁilhw ene
gl ycol ethers Yo aci I ene, X

pol yoxyalt(e ek "é%‘r gMzaSnm lcﬁggszté@% sa?q ”Xﬁjlm Jd 41589%%7 I[Sfﬁ F “émg‘(%'i' bi t an
ester Tvveéwayc ;myploldyakyrei hyd reytéodsmﬁismsamrtﬁmst@rumm @re8tier Bes LQ@)?r bitan fatty
aci d est %(25) ?249 8). %a?%&lx&t@ﬂ n(a@ EMSCRI?!isqu%ﬁiteﬁrfo n%&gt}naocfnﬁ& %!Xlogcéugd a§UCh as
oleic, stearic or palmtic acid, mannit sor mal t ose,

| act ose, MeadloSByToH FIRT ditgineidormalizel bysecanese @nﬂnlqucéramowad%mlrmlqywmse
cal ci um phesphahRer I R390E 18@1: oLy, phosphat e, tribasic cal cium phosphat e,
calciumsul fate, dextrates, dextran, dextrin, dextrose, cellul ose acetate,
mal t odextrin, sinmethicone, polydextrosem Chl tosan, gelatin, HPMC

(hydr oxypr opyl nmet hyl cel lul oses), 11 PC (hydroxypropyl cellul ose),

hydr oxyet hyl cel |l ul ose, hypronellose, and the |ike.



[0128] I n an enbodi nent of the present invention, a formulation is provided
whi ch conprises the aforenentioned solid conpl ex suspended in an aqueous
vehi cl e. wbeofoorimazBati on may further conprise coll oi dal peirtuseen/och4exi de
whi ch has been found to stabilize the suspension. The silicon dioxide is
preferably present in an anount of at 1Teast 0.5% by weight of the
formul ati on. The aqueous vehicle preferably is about 2% by wei ght

hydr oxypropyl cellul ose. [0129]In sonme enbodi nents, oral adm nistration nmay
be used, Pharmaceutical preparations for oral usc can be fornulated into
conventional oral dosage fornms such as capsules, tablets, and liquid
preparations such as syrups, elixirs, and concentrated drops. Conpound I
may be conub(ismed WRtath&Ifhrdvcex:cRamhmmt&s mapbd weral ih yrein g ndidmgaeadle@swl ting

m xt ure, @gnm ess t he ture of g&ggan ter a mmﬁ,sy'table

auxiliaried’ ?m A R e S SR O PR Té%onfa%F“Tpcnncaned tabl et s,
har d CapSILth&k),glcSl@t‘Etscscmp]Sdlh§$ut r@dhmtedammu(nen@rct &yuweussad awphphileordor oi ly
sol uti onsl ?le&gﬁeljs d gase éﬁ?t %ﬁ‘\sogé fs&ilseegglz%reggl%e 11&') P%Eo&; agt%l d’i‘sreasegc illers
such as su] inclu ctose, ucose Sucro , or sorbito
cel | ul osem?i\ﬂ@gﬁablatnptdwgted foomelewawpgléma@ermn%pfmleqma (Wéegmtromtfamﬁh liver; bilg

starch, pcﬁlt:ﬂt:}g)lﬁ 1@539&101&?'0@51‘6&81 Itegsagi%?e@ttmh thyfgﬁi Ry &/gJIAIluILIQ%V&
hydroxypropylnet yl -cel | ul ose, i um car boxymet %ﬁcel ul ose ) andl| or

pol yvi ny! Fyrosties ﬁétlﬂeqvwvmﬁlamaaw&hbroaﬁﬂ o§fs, é%‘i BYeHT ukemigs F“éiE]P(H@P Yliget abl e
and ani Medyn@bih& JeuSdhGihl ndSor ShHd de@bR Mme@béndo@int MehoBislich a@ﬁl_e@,ﬂ)ldﬂyltl\/y@d'ld @inter, The

oral dosage fornulatl | so, contain. disi ratin such as
Che or os e iR Gy SRS oY AT aoRa g PSSP ha P fr o g 0G0 |

t her eof sudnmasors odiinmcakigiiat e liaiddubrawapn, clsoghpaars cinadreclaed pagmesi um
stearate; raglle %;d & Ia%ﬁ'ér‘ dlseasés]‘mclucﬁxlékc E'ut?ﬁt 1%1%8 %I‘ ﬁ)éart ?aIIUI%OII;J?l%[BQlSVI’Ok@ S teni ng
such as sucrose, Tructose , or aspartane; a nat fural or artificia
fIavorlndwagéﬁﬁvt@n@h%&ée@é@p@hﬁwﬁvUWQQMWﬁ)WW@H@%@P@@ﬁWkﬁﬁwcmérry

flavori ngepe%mg‘yl%u%l‘ lﬁfﬂglr§m9ﬁfonQh@&%%@eratfé@ln@lﬂdl%%ut%t usied t({&?§orlh£¥e%érfld cation
or characterization of different doses or conbi nations. so provided are
dragee coF@ElsHe M FMUADTisaEhadicARions gHeqaRirdls FfgRraios s eI PN Ed sugar
sol uti OnSresim&waﬂbﬂdﬁ£@|sorm ﬂqbumd prtnhonaiahlym@@moaklm.lseise(LBaaganpl e, gum

arabic, talc, l. n | . done, carbopol gel, th | ycal

Sl or 1 EH Rk P el P by TP PR e n PR oD e AR bE et s
or soIvenhwmmxmmKem$1ﬂﬁ&&ﬁaRh&mnﬂ@ﬁ@&ﬂ@ahmpﬁe@abﬂﬁ&cmsd$@aﬁ1mamH@ammsed
orally i fit.ca t Il as
sort, " sear bl EaRl S hofRRT 38, IRMGuRley SR M Onbr AR E Mot PR, | 20
or sor bi tmstateﬁwrﬁmPtﬁlvcrystcealpsrmme@e cmrngmeaqsn, YdveHipgst Lwdavidgrsedi ents i n

adnixturen&mﬁ£xgﬁﬁéﬁ&m§gggxa§mh@9&m&%m RlaNAGE fu34E heABoRUARARES, and/ or
| ubricants such "as tal magnesi um st earate and, optionally, stabilizers,

In soft dehulineelt nqthignitgdio spesivoniseiondnHideplt a?té@btp%dfeé?ob%ﬁélﬂrded in

SU: t abLelf](ép&il‘ms?ﬁd In,FMJFb @%@fi by, HOV b sepshisgiptileloaar ddehsedline @ing, qu Wbtdimited |

po yet vl en 1 YCOI S |rrents |nject|on arentera

admi ni st r‘%zfﬁ‘aﬁ‘) OWHW% %‘8‘8‘ Seésqu?%‘?rs%a EdFRiro A ray eRdgee (ARDS)
|ntraperu&mmea&mbﬁmdﬁ@dm&@h@ﬂﬂﬁh@pﬂﬁnmmﬁmaDMHMmhmanﬂmmﬁm@osmamons t her eof
for I nl eC clocutancogkele IOt Ir Ilflll dC r 10 C10 gunasn QU rel‘lfre)r abl y I n
phyS|oIog cdrvga%o ut? %?Phﬁ ng @%ﬁ%g#F%l%ﬁSe S ﬁgas SRFS Qé’d( Ut i on,
Hank' s stﬂ@hUﬁnﬂgMCmegehmse@m@u@h@naMBmgp@h®wwnbrMEymaMS@Umespnépared in
nhon- aqueqy@elﬁg&ﬁﬁ 1005 Al G388 agba{ﬁsm nnugagp%ler%%mg&m ﬁ%erm%mawmg li quid

pol yet hyl ene g ycols, triacetin, and et ab utions nay al so
contain éuﬁWé‘éWVd%ﬁV@ngﬂ@Wﬂaﬁfﬁﬁﬁﬁﬁﬁﬁ (Rcdsiats; Db pgs piypliterhie albyshenne, Becker,

chl or obutrEaRAL DrePEN Ghb-CHOK: b[taslo@@;su%humhmm a8, Oc@Bshatigeal, DRI adin addi ti on,
Conpound | or. conpositions thereof be formul ated in solid for

i ncl udi n§on§eBi ¥RaTBY Bvstﬁoylaﬁhmc’imz&alr?nodﬂ%es Fsh e disios| ity o rmEivpEifided

prior t o laisd sclerosis, infantile progressive spinal muscular atrophy, intermediate spinal muscular atrophy,



[0132] I n sonme enbodi nents, transnucosal, topical or transdenna

adm ni stration may be used, In such fornul ations of Conpound |, penetrants
appropri ave 2bmy/tipsbarrier to be perneated are used. SuebTpspebO2ABS are
generally known in the art, and inclu g for exanple, for transnucosal

admi ni stration, bile Nails and fusidi¢c acid derivatives. In addition,
detergents may be used to facilitate perneation. Transnucosal

adm nistration, for exanple, may be through nasal sprays or suppositories
(rectal or vaginal). Conpositions of Conpound | for topical adm nistration
may be fornulated as oils, creans, lotions, ointnments, and the |like by
choice of appropriate carriers known in the art. Suitable carriers include
veget abl QuQﬁllmpﬂl@lrrﬁjsc@zir|aﬁophwf1i3ffnﬁ bpmwlﬂlsawmr&Miah@a(smfslsmmfua&lfai RMophy): 42 -
branched chain fats o 1anlma $..,and hiﬁk | ecu vei ght al cohol
(greater 't “ﬁi&qu¥W“§8W§“§Wb%ﬂ?%@ﬁ?§‘m afri'e ﬁé%80§$r€bFfd such t hat

t he actiwemhngmaﬂneﬁﬁmwsmgﬁkumnmnwEwumgmhtﬁmsmnsnammmuman@hnmumectants and
ant i oxi dant.s, [ S [ or
Fragr ancae poaefs for A Vo EoenlEiec iR ARGRLS. HRBRD) ARpSRL N

f or nul at ed erfdogrine abn@rmlwsdmdlﬁldm el hrmteld to, §B16fth>éwd prammgd hoebivaid and

water in amk;m)msé ro@pérmﬁerﬁqltew@nahdmgedh EtimieH 1%8@13%@411\45& Booi{Bchseamount
of sol vent an ol 1), is adm xed. Additionally, admnistration by

t ransder H%ﬁle”ﬁ%fg?fé“ fhiasisc ifgiriedreicys ﬁtﬁ’%ﬁs(d'écl’}?ﬁ%athpfél(léﬂ“‘b‘%g Bt @eldindigd Yuch as a
bandage lrﬂw@dr&aﬁg@dta\/\petrdanyafbna%ﬂgvldml R dire Bikead)senRhd @m@hthy ng/adbmr nmor e

carriers or dj nown he. formof a
2 o aordny Fbege L R ek e Sl S R B e PR ESC T nugus
rat her t hasphaylederiiidi@nt, atihmelughdditicidyephd b affge tokimgre mefivienf ) 838qnklrer S OITE
enmbodi nment s ar

i nhal ant s. }ESQPP@%%V[memmmﬁ%m q%hBngmﬁﬂégﬁd?gﬁﬁmnﬁﬂmfgbﬁﬁfgﬁé as dry
powder ordcheigyy.rhisblogbiotryt kiorse dsﬁsr@pe«nsh%rrhoglmereafem@@@ [deficRoowl &rctateand

S Ol Ut I On%eﬂ%}loggglsg &Fgﬁﬁc?taﬁﬁjm%atdghyﬁw Je&cﬁ?ih?se @gﬁietqév\fes k nown I n t he ar t For

exanpl e, powders may I nclude a suitable powder base such as |actose or

starch, and sol utions may conprise. propylene glycol, sterile water,
ethanol,QQQﬁQ#ﬁ%%ﬁ@%@&éﬁgﬁﬁ£§¥ﬁgﬂLé§d|tlves such as acid, alkali and
buffer salts. Such solutions or suspensions may be adni ni st er ed by inhaling
via sprayf108Linp Pravteni-wépnic ond Felbtit-tiaerphcanid H-nerdld [ke:b] Qomyotinarbbondr

compost t 1,0nginldeLeal-iRMe BhAandfdih i R GROPLAPLIRAR I spkier i nhal ed

t herapi es, for exanple corticosteroids such fluticasone propr|onate

becl onet traspvad dlmlﬁggﬁmnoﬁdv@umt Ir%(rﬁ&ismpambeaefétl%fﬁ?nd@rmwdé@@medél and

nmonet asowathinun@s%&,or DehRsAUANNELS. AUGH RS foathdiHuer@lives s&dmmetfdredimpland

fonnoterol; anticholinergijc ents such as i ro rom

ti ot ropi FRIERLBHIT SR BREOLGR ) Gopera 5 Blep A UC%&C@P% F St andégkfg}%s such as
DNAase; tihank aﬁkﬂluﬁﬂgﬂilﬂﬂii‘@t @98 FormnfNFUIRMGIpBIb bt dntvoryiatis sbiodd] i@&udi@hydrates and
ollgonuclq>t&d§ eouc(?Ot S|ngle or doubl e stranded DNA or RNA, si RNA;

ant i bi ot i*¢s"Sue ranyC|n muscari ni ¢ receptor antagonists;

| eukotri ene antagoni sts; cytoki ne antagoni sts; protease inhibitors;
cronDIynlkwﬂpﬂﬁwdﬁ@dﬂwﬁWF sodi um and sodi um cronogl ycate. 101341The
anounts of Conpound | or conpositions thereof to be adm nistered can be

det er m neel1by straxdas ge pingoady be@amkéungm‘y AtcoprafCalthertAGhRASyiswCh as the

conpound a in v r |n Vi vo
oty ty s e siBline RSP RE R s eSS &

nodel s ( @orgpoutid. cﬂrmguasaicluhalwﬁthbutheltamth@a\MIdeagbadlvnmgzés cathoeat@gesids) ze, and
wel ght Ofo l’gth v n Iu(r a SHQ (¢] 1 vV T 1€3% (J The
|nportancé£%§ %ﬁ‘£§ agd%qg 3 3 ﬂjﬁ rﬂ%?é@f%r@l G M¢§Qkié§n£#gtﬁ ose of

or di nar y thslkeptve cpmpaupd befmpay p@eﬁlép@d qrworea@dm%ew hdndlb@ ddmitipatimaader of about
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therapies for treating the sane di sease. Such conbi nation use includes

adm ni stration of Conpound | and one or nore other therapeutics at

di fferentwOi20m1,14928 co-adnm ni stration of Conpound | andpomases10/mpy48e ot her
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relative to a conpound or therapy used al one, by nethods well known to
those of ordinary skill in the art. [0136]1t is understood that use in
conbi nation includes use with other therapies, drugs, nedical procedures
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[0138] Thi s exanpl e descrlbes the formation of a solid nnlecular conplex
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oxidation are exemplified without limitation to reactlons such as hydrolysis of esters and ethers,

hydrolytic cleavage of carbon-nitrogen single bonds, hydrolytic cleavage of non-aromatic
heterocyeles, hydration and dehydration at multiple bonds, new atomic linkages resulting from
dehydration reactions, hydrolytic dehalogenation, removal of hydrogen halide molecule, and other

such reactions.



2, 4-di fl uoro-phenyl} -am de and HPMC-AS in a ratio of 3:7 (30% conpound and
70% pol yner) were dissolved in dinethylacetam de (DMA). The resulting

sol uti on weotdnam2added with stirring to very cold dil urerhisdioobdsssi c acid
resulting in the co-precipitation of rsopane-l -sul fonic acid {34544-

chl or o- phenyl) - 14 pyrrol o[ 2, 3- b] pyri di'ne- 3- car bony1] - 2, 4-di f | uor o- phenyl }
-am de and HPMC-AS as a solid nol ecul ar conpl ex wherein propane-|-sul fonic
acid {315-(4-chl oro-phenyl)-111-

pyrrol o[ 2, 3-b] pyri di ne- 3-car bonyl11- 2, 4-di fl uoro-phenyl| -am de was present
In a nanoparticul ate size range. The ratio of DMA to acid was in the range
of 1:5 to 1:10. The co-precipitate was then washed wth water to renove

DVA, fil tiereg, ctrah&dpxbaxugs&%dmg'&tﬂpb@dcmﬁttcemﬁmamdnsp@hsﬁadytérg ahtgbn@ows 30 mesh
rm ecul ar %E' ex was 30%

screen prior t u res
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chl or o- phiekagt petibnplyringd 0idy Bndnhmmmeq&etselan banied]boRd, 4 pdidnfzliviorcovphenyl }
-am de arb‘{l leZQ T p&’th%ﬁﬁegﬂ&g F%ﬁrfﬁ‘%he Jpoq'uéjgnggg)r Itefe§s§, trgrisp(grhrﬁoﬂé?%lélauegtgbl?m i d

nol ecul ar conpl ex were as Property Measure X-ray pattern
Anor phou g10r|'-g3x(c|: @q@go@)gs Phere the fraEpit @glei]y@@éliep@d (co,nglnﬂg uptake, typically the

release of the transport moiety should be rapid. In other cases, it is desirable to utilize a moiety that
provides slow releasc, c.g., certain polymers or other moieties, such as cyclodextrins. (See, e.g.,
Cheng et al., U.S. Patent Publ. No. 20040077595, App. No. 10/656,838, incorporated herein by
reference.) Such carrier prodrugs are often advantageous for orally administered drugs. In some
instances, the transport moiety provides targeted delivery of the drug, for example the drug may be
conjugated to an antibody or antibody fragment. Carrier prodrugs can, for cxample, be uscd to
improve one or more of the following properties: increased lipophilicity, increased duration of
pharmacological effects, increased site-specificity, decreased toxicity and adverse reactions, and/or
improvement in drug formulation (e.g., stability, water solubility, suppression of an undesirable
organoleptic or physiochemical property). For example, lipophilicity can be increased by
esterification of hydroxyl groups with lipophilic carboxylic acids, or of carboxylic acid groups with

alcohols, e.g., aliphatic alcohols. Wermuth, supra.

[0116] Metabolites, e.g., active metabolites, overlap with prodrugs as described above, e.g.,
bioprecursor prodrugs. Thus, such metabolites are pharmacologically active compounds or
compounds that further metabolize to pharmacologically active compounds that are derivatives
resulting from metabolic processes in the body of a subject. Of these, active metabolites are such
pharmacologically active derivative compounds. For prodrugs, the prodrug compound is generally
inactive or of lower activity than the metabolic product. For active metabolites, the parent compound
may be cither an active compound or may be an inactive prodrug. For example, in somc compounds,
one or more alkoxy groups can be metabolized to hydroxyl groups while retaining pharmacologic
activity and/or carboxyl groups can be esterified, e.g., glucuronidation. In some cases, there can be
more than one metabolite, where an intermediate metabolite(s) is further metabolized to provide an
active metabolite. For example, in some cases a derivative compound resulting from metabolic
glucuronidation may be inactive or of low activity, and can be further metabolized to provide an

active metabolite.
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[0117] Metabolites of a compound may be identified using routine techniques known in the art,
and their activities determined using tests such as those described herein. See, e.g., Bertolini et al.,
1997, J. Med. Chem., 40:2011-2016; Shan et al., 1997, J Pharm Sci 86(7):756-757; Bagshawc, 1993,
Drug Dev. Res., 34:220-230; Wermuth, supra.

Tautomers

[0118] It is understood that some compounds may exhibit tautomerism. In such cases, the
formulae provided herein expressly depict only one of the possible tautomeric forms. [t is therefore
to be understood that Compound I provided herein is intended to represent any tautomeric form of
the depicted compound and is not to be limited merely to the specific tautomeric form depicted by

the drawing of the compound.
Pharmaceutically acceptable salts

[0119] Unless specified to the contrary, specification of Compound I herein includes
pharmaceutically acceptable salts of such compound. Thus, Compound I can be in the form of
pharmaccutically acceptable salts, or can be formulated as pharmaccutically acceptablc salts.
Contemplated pharmaceutically acceptable salt forms include, without limitation, mono, bis, tris,
tetrakis, and so on. Pharmaceutically acceptable salts are non-toxic in the amounts and
concentrations at which they are administered. The preparation of such salts can facilitate the
pharmacological use by altering the physical characteristics of a compound without preventing it
from exerting its physiological effect. Useful alterations in physical properties include lowering the
melting point to facilitate transmucosal administration and increasing the solubility to facilitate
administering higher concentrations of the drug. Compound 1 possesses a sufficiently acidic and a
sufficiently basic functional group, and accordingly can react with any of a number of inorganic or

organic bases, and inorganic and organic acids, to form a pharmacecutically acceptable salt.

[0120] Pharmaceutically acceptable salts include acid addition salts such as those containing
chloride, bromide, iodide, hydrochloride, acetate, dichloroacetate, phenylacetate, acrylate, ascorbate,
aspartate, benzoate, 2-phenoxybenzoate, 2-acetoxybenzoate, dinitrobenzoate, hydroxybenzoate,
methoxybenzoate, methylbenzoate, bicarbonate, butyne- 1,4 dioate, hexyne-1,6-dioate, caproate,

caprylate, chlorobenzoate, cinnamate, citrate, decanoate, formate, fumarate, glycolate, gluconate,



Exanples 2 to 7 [0140] Solid nol ecul ar conpl exes conpri sing Conmpound | and
HPMC- AS were prepared using nethods anal ogous to that used in Exanple 1 to
produce swbi2diomkiesul ar conpl exes wherein the rati o of trhe/mbmwnssy wei ght
of propane- | -sulfonic acid {345-(4-chl oro-phenyl)-1H pyrrol o[ 2, 3-

b] pyri di ne- 3-carbonyl] -2, 4-di fl uoro-phienyl | -anide within the solid

nol ecul ar conplex to the anmount by weight of the ionic polynmer therein is
3:7, 5:5, 5:5, 4.6, 4:6, and 2:8, respectively. 101411The solid nol ecul ar
conpl exes produced in Exanples 1 to 7 were eval uated for anorphous nature
by powder XRD. The sanpl es were exposed under OPEN conditions by placing
the sanple in a bottle in the stability chanber without a lid or closure or
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sulfonate, naphthalene-2-sulfonate (i.¢. napsylate), propanesulfonate, p-toluenesulfonate (i.e.

tosylate), xylenesulfonates, cyclohexylsulfamate, tartrate, and trifluoroacctate. These
pharmaceutically acceptable acid addition salts can be prepared using the appropriate corresponding

acid.

[0121] When acidic functional groups, such as carboxylic acid or phenol are present,
pharmaceutically acceptable salts also include basic addition salts such as those containing
benzathine, chloroprocaine, choline, ethanolamine, diethanolamine, triethanolamine, t-butylamine,
dicyclohexylamine, ethylenediamine, N,N’-dibenzylethylenediamine, meglumine,
hydroxyethylpyrrolidine, piperidine, morpholine, piperazine, procaine, aluminum, calcium, copper,
iron, lithium, magnesium, manganese, potassium, sodium, zinc, ammonium, and mono-, di-, or tri-
alkylamines (e.g. diethylamine), or salts derived from amino acids such as L-histidine, L-glycine,
L-lysine, and L-arginine, For example, see Remington's Pharmaceutical Sciences, 19" ed., Mack
Publishing Co., Easton, PA, Vol. 2, p. 1457, 1995. These pharmaceutically acceptable base addition

salts can be prepared using the appropriate corresponding base.

[0122] Pharmaceutically acceptable salts can be prepared by standard techniques. For example,
the free-base form of a compound can be dissolved in a suitable solvent, such as an aqueous or
aqueous-alcohol solution containing the appropriate acid and then isolated by evaporating the
solution. In another example, a salt can be prepared by reacting the free base and acid in an organic
solvent. 1f the particular compound is an acid, the desired pharmaceutically acceptable salt may be
prepared by any suitable method, for example, treatment of the free acid with an appropriate

inorganic or organic base.
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Other compound forms

[0123] In the case of agents that are solids, it is understood by those skilled in the art that the
compounds and salts may exist in diffcrent crystal or polymorphic forms, or may be formulated as
co-crystals, or may be in an amorphous form, or may be any combination thereof (e.g. partially
crystalline, partially amorphous, or mixtures of polymorphs) all of which are intended to be within
the scope of the present invention and specified formulae. Whereas salts are formed by acid/base
addition, 1.¢. a free base or free acid of the compound of interest forms an acid/base reaction with a
corresponding addition base or addition acid, respectively, resulting in an ionic charge interaction,
co-crystals are a new chemical species that is formed between neutral compounds, resulting in the

compound and an additional molecular species in the same crystal structure.

[0124] In some instances, Compound I i1s complexed with an acid or a basc, including base
addition salts such as ammonium, diethylamine, ethanolamine, ethylenediamine, diethanolamine, t-
butylamine, piperazine, meglumine; acid addition salts, such as acetate, acetylsalicylate, besylate,
camsylate, citrate, formate, fumarate, glutarate, hydrochlorate, maleate, mesylate, nitrate, oxalate,
phosphate, succinate, sulfate, tartrate, thiocyanate and tosylate; and amino acids such as alanine,
arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic acid, glycine, histidine, isoleucine,
leucine, lysine, methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine or valine.
In combining Compound I with the acid or base, an amorphous complex is preferably formed rather
than a crystalline material such as a typical salt or co-crystal. In some instances, the amorphous form
of the complex is facilitated by additional processing, such as by spray-drying, mechanochemical
methods such as roller compaction, or microwave irradiation of the parent compound mixed with the
acid or base. Such amorphous complexes provide several advantages. For example, lowering of the
melting temperature relative to the free base facilitates additional processing, such as hot melt
extrusion, to further improve the biopharmaccutical propertics of the compound. Also, the
amorphous complex is readily friable, which provides improved compression for loading of the solid

into capsule or tablet form.

[0125] Additionally, Compound I or salts thereof described herein are intended to cover
hydrated or solvated as well as unhydrated or unsolvated forms of the identified material. For

example, Compound I or salts thereof includes both hydrated and non-hydrated forms. Other
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examples of solvates include the structures in combination with a suitable solvent, such as

isopropanol, ethanol, methanol, DMSO, ethyl acetate, acetic acid, or ethanolamine.

Formulations and Administration

[0126] Compound I or any form thereof as described herein (including solid molecular
complexes) will typically be used in therapy for human subjects. However, Compound I and
compositions thereof may also be used to treat similar or identical indications in other animal
subjects, and can be administcred by different routes, including injection (i.e. parenteral, including
intravenous, intraperitoneal, subcutaneous, and intramuscular), oral, transdermal, transmucosal,
rectal, or inhalant. Such dosage forms should allow the compound to reach target cells. Other
factors are well known in the art, and include considerations such as toxicity and dosage forms that
retard the compound or composition from cxerting its ctfects. I'echniques and formulations
generally may be found in Remington: The Science and Practice of Pharmacy, 21* edition,

Lippincott, Williams and Wilkins, Philadelphia, PA, 2005 (hereby incorporated by reference herein).

[0127] In some embodiments, compositions (including solid complexes as disclosed herein)
include pharmacecutically acceptable carricrs or cxcipients, such as fillers, binders, disintegrants,
glidants, lubricants, complexing agents, solubilizers, and surfactants, which may be chosen to
facilitate administration of the compound by a particular route. Examples of carriers include calcium
carbonate, calcium phosphalte, various sugars such as lactose, glucose, or sucrose, types of starch,
cellulose derivatives, gelatin, lipids, liposomes, nanoparticles, and the like. Carriers also include
physiologically compatible liquids as solvents or for suspensions, including, for example, sterile
solutions of water for injection (WF1]), saline solution, dextrose solution, Hank’s solution, Ringer’s
solution, vegetable oils, mineral oils, animal oils, polyethylene glycols, liquid paraflin, and the like.
Excipients may also include, for example, colloidal silicon dioxide, silica gel, talc, magnesium
silicate, calcium silicate, sodium aluminosilicatc, magnesium trisilicatc, powdered cellulose,
macrocrystalline cellulose, carboxymethyl cellulose, cross-linked sodium carboxymethylcellulose,
sodium benzoate, calcium carbonate, magnesium carbonate, stearic acid, aluminum stearate, calcium
stearate, magnesium stearate, zinc stearate, sodium stearyl fumarate, syloid, stearowet C, magnesium
oxide, starch, sodium starch glycolate, glyceryl monostearate, glyceryl dibehenate, glyceryl
palmitostearate, hydrogenated vegetable oil, hydrogenated cotton seed oil, castor seed oil mineral oil,

polyethylene glycol (e.g. PEG 4000-8000), polyoxyethylene glycol, poloxamers, povidone,
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{345- (4-chl oro-phenyl) - 1Hpyrrol of 2, 3- 14yri di ne- 3- carbonyl ] - 2, 4-di fl uoro-
-47 - phenyl }-ani de and EUDRAG T(r) L 100, Eudragit L 100 is anot her
anionic polyner, a polynethyl nethacrylate ester wwth nethacrylic acid as a
functional group and di ssolves at pH 6.0 and above.

101431Propane-| -sul fonic acid

{345- (4-chl or o- phenyl ) - 1H pyrrol o[ 2, 3-b] pyri di ne- 3-car bonyl ] -
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hypromellose, and the like.

[0128] In an embodiment of the present invention, a formulation is provided which comprises
the aforementioned solid complex suspended in an aqueous vehicle. The formulation may further
comprise colloidal silicon dioxide which has been found to stabilize the suspension. The silicon
dioxide is preferably present in an amount of at least 0.5% by weight of the formulation. The

aqueous vehicle preferably is about 2% by weight hydroxypropyl cellulose.

[0129] In some embodiments, oral administration may be used. Pharmaceutical preparations for
oral usc can be formulated into conventional oral dosage forms such as capsules, tablets, and liquid
preparations such as syrups, elixirs, and concentrated drops. Compound I may be combined with
solid excipients, optionally grinding a resulting mixture, and processing the mixture of granules, after
adding suitable auxiliaries, if desired, to obtain, for example, tablets, coated tablets, hard capsules,
soft capsules, solutions (e.g. aqueous, alcoholic, or oily solutions) and the like. Suitable excipients
are, in particular, fillers such as sugars, including lactose, glucose, sucrose, mannitol, or sorbitol;
cellulose preparations, for example, corn starch, wheat starch, rice starch, potato starch, gelatin, gum
tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose
(CMC), and/or polyvinylpyrrolidone (PVP: povidone); oily excipients, including vegetable and
animal oils, such as suntlower oil, olive oil, or codliver oil. The oral dosage formulations may also
contain disintegrating agents, such as the cross-linked polyvinylpyrrolidone, agar, or alginic acid, or

a salt thereof such as sodium alginate; a lubricant, such as talc or magnesium stearate; a plasticizer,



101441The solid nol ecul ar conpl ex sanpl es were eval uated for anorphous
nature right after preparation by powder XRD. The sanples were the

subj ect edwbaosvasege under OPEN conditions at 40C 75% RiPCTarS2ma0y9489)
periods of tinme simlar to that shown jn Exanples 1-7. At the end of the
exposure period, a sanple of the powder was taken fromthe bottle and

pl aced in powder X-ray diffraction (XRD) chanber and diffraction pattern
obt ai ned. The sanples were deened stable if the powder XRD profile did not
show crystal li ne peaks. The prepared and stored sanples were al so eval uat ed
by pol arized Iight mcroscopy. The incidence of polarized light results in
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propane- |-sulfonic acid {3-[5-(4-chloro-
phenyl) - J{Bilqﬂ]/ rr mham;eaadm] Pypardionsahdd cadie bedphaily helddpbh-tonpsuphendddf - am de
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usi ng th |on process samne a Eudr agi t
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prepared and stored sanpl es were’ eval uated Results for this
Exanpl e Airdorahu WL H#TST A padt copspiss. Gk actirg ﬁmogn({rmay be dissolved or suspended in

suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols.

[0131] I[n some embodiments, injection (parenteral administration) may be used, e.g.,
intramuscular, intravenous, intraperitoneal, and/or subcutaneous. Compound I and compositions
thereof for injection may be formulated in sterile liquid solutions, preferably in physiologically
compatible buffers or solutions, such as saline solution, Hank’s solution, or Ringer's solution.
Dispersions may also be prepared in non-aqueous solutions, such as glycerol, propylene glycol,
ethanol, liquid polyethylene glycols, triacetin, and vegetable oils. Solutions may also contain a
preservative, such as methylparaben, propylparaben, chlorobutanol, phenol, sorbic acid, thimerosal,
and the like. In addition, Compound I or compositions thereof may be formulated in solid form,

including, for example, lyophilized forms, and redissolved or suspended prior to use.

[0132] In some embodiments, transmucosal, topical or transdermal administration may be used.
In such formulations of Compound 1, penetrants appropriate to the barrier to be permeated are used.
Such penetrants are generally known in the art, and include, for example, for transmucosal
administration, bile salts and fusidic acid derivatives. In addition, detergents may be used to
facilitate permeation. Transmucosal administration, for example, may be through nasal sprays or
supposttories (rectal or vaginal). Compositions of Compound [ for topical administration may be
formulated as oils, creams, lotions, ointments, and the like by choice of appropriate carriers known in

the art. Suitable carriers include vegetable or mineral oils, white petrolatum (white soft paraffin),
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mineral oil, self-emulsifying beeswax and water in which mixture the active ingredient, dissolved in

a small amount of solvent (e.g., an oil), is admixed. Additionally, administration by transdermal

means may comprise a transdermal patch or dressing such as a bandage impregnated with an active

ingredient and optionally one or more carriers or diluents known in the art. To be administered in the

form of a transdermal delivery system, the dosage administration will be continuous rather than

intermittent throughout the dosage regimen.

[0133] In some embodiments, Compound I or compositions thereof are administcred as
inhalants. Compound [ or compositions thereof may be formulated as dry powder or a suitable
solution, suspension, or aerosol. Powders and solutions may be formulated with suitable additives
known in the art. For example, powders may include a suitable powder base such as lactose or
starch, and solutions may comprise propylene glycol, sterile water, ethanol, sodium chloride and
other additives, such as acid, alkali and buffer salts. Such solutions or suspensions may be
administered by inhaling via spray, pump, atomizer, or nebulizer, and the like. Compound I or
compositions thereof may also be used in combination with other inhaled therapies, for example
corticosteroids such as fluticasone proprionate, beclomethasone dipropionate, triamcinolone
acetonide, budesonide, and mometasone furoate; beta agonists such as albuterol, salmctcrol, and
formotcerol; anticholinergic agents such as ipratroprium bromide or tiotropium; vasodilators such as
treprostinal and iloprost; enzymes such as DN Aase; therapeutic proteins; immunoglobulin
antibodies; an oligonucleotide, such as single or double stranded DNA or RNA, siRNA; antibiotics
such as tobramycin; muscarinic receptor antagonists; leukotriene antagonists; cytokine antagonists;

protease inhibitors; cromolyn sodium; nedocril sodium; and sodium cromoglycate.

[0134] The amounts of Compound [ or compositions thereof to be administered can be
determined by standard procedures taking into account factors such as the compound activity (in
vitro, e.g. the compound 1Cs, vs. target, or in vivo activity in animal efficacy models),
pharmacokinctic results in animal models (e.g. biological half-life or bioavailability), the age, size,

and weight of the subject, and the disorder associated with the subject. The importance of these and
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other factors are well known to those of ordinary skill in the art. Generally, a dose will be in the
range of about 0.01 to 50 mg/kg, also about 0.1 to 20 mg/kg of the subject being treated. Multiple

doses may be used.

[0135] Compound I or compositions thereof may also be used in combination with other
therapies for treating the same disease. Such combination use includes administration of Compound
I and one or more other therapeutics at different times, or co-administration of Compound I and one
or more other therapies. In some embodiments, dosage may be modified for Compound 1 or other
therapeutics uscd in combination, €.g., reduction in the amount dosed relative to a compound or

therapy used alone, by methods well known to those of ordinary skill in the art.

[0136] It is understood that use in combination includes use with other therapies, drugs, medical
procedures etc., where the other therapy or procedure may be administered at different times (e.g.
within a short time, such as within hours (e.g. 1, 2, 3, 4-24 hours), or within a longer time (e.g. 1-2
days, 2-4 days, 4-7 days, 1-4 weeks)) than Compound I or compositions thereof, or at the same time
as Compound I or compositions thereof. Use in combination also includes use with a therapy or
medical procedure that is administered once or infrequently, such as surgery, along with Compound |
or compositions thereof administered within a short time or longer time before or after the other
therapy or procedure. In some embodiments, the present invention provides for delivery of
Compound I or compositions thereof and one or more other drug therapeutics delivered by a different
route of administration or by the same route of administration. The use in combination for any route
of administration includes delivery of Compound I or compositions thereof and one or more other
drug therapeutics delivered by the same route of administration together in any formulation,
including formulations where the two compounds are chemically linked in such a way that they
maintain their therapeutic activity when administered. In one aspect, the other drug therapy may be
co-administered with Compound I or compositions thereof. Use in combination by co-administration
includes administration of co-formulations or formulations of chemically joined compounds, or
administration of two or more compounds in separate formulations within a short time of each other
(e.g. within an hour, 2 hours, 3 hours, up to 24 hours), administered by the same or different routes.
Co-administration of separate formulations includes co-administration by delivery via one device, for
cxamplc the same inhalant device, the same syringe, etc., or administration from separate devices

within a short time of each other. Co-formulations of Compound I and one or more additional drug
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therapies delivered by thc same route includes preparation of the materials together such that they
can be administered by one device, including the separate compounds combined in one formulation,
or compounds that are modified such that they are chemically joined, yet still maintain their
biological activity. Such chemically joined compounds may havc a linkage that is substantially

maintained in vivo, or the linkage may break down in vivo, separating the two active components.

EXAMPLES

[0137] Examples related to the present invention are described below. In most cases, alternative
techniques can be used. The examples are intended to be illustrative and are not limiting or

restrictive to the scope of the invention.

Example 1

[0138] This example describes the formation of a solid molecular complex comprising

Compound I and HPMC-AS.

[0139] Propane-1-sulfonic acid {3-[35-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-
2,4-difluoro-phenyl} -amide and HPMC-AS in a ratio of 3:7 (30% compound and 70% polymer) were
dissolved in dimethylacetamide (DMA). The resulting solution was then added with stirring to very
cold dilute hydrochloric acid resulting in the co-precipitation of propane-1-sulfonic acid {3-[5-(4-
chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-phenyl} -amide and HPMC-AS
as a solid molecular complex wherein propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-
pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-phenyl} -amide was present in a nanoparticulate size
range. The ratio of DMA to acid was in the range of 1:5 to 1:10. The co-precipitate was then
washed with water to remove DMA, filtered, dried to < 2% moisture content and passed through a #
30 mesh screen prior to evaluation. The resulting solid molccular complex was 30% by weight
propane- 1 -sulfonic acid {3-[5-(4-chloro-pheny!)-1H-pyrrolo[2,3-blpyridine-3-carbonyl}-2,4-
difluoro-phenyl}-amide and 70% by weight HPMC-AS.

The properties of the resulting solid molecular complex were as follows.



py-rrol o[ 2, 3-b] pyri di ne- 3-earbonyl ] -2, 4-di fl uoro-phenyl }-am de - pol yner
ratio of 4:6 was the highest drug |oading (40% sustainable upon storage
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; alea AQCLTZE0L DI
3) and SUbj ect to sto gl‘ﬂl?Densny(g/cmf)“a at AL ?rl

Absolute Density (g/cm3) 1 -15

Specilic Surface Area (cm2/g) 3-10

Intrinsic particle size (nm) 150
Moisture Content <2%
DMA Content <0.2%

Examples 2 to 7

[0140] Solid molecular complexes comprising Compound [ and HPMC-AS were prepared using
methods analogous to that used in Example 1 to produce solid molecular complexes wherein the ratio
of the amount by weight of propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-
b]pyridine-3-carbonyl]-2,4-difluoro-phenyl } -amide within the solid molecular complex to the

amount by weight of the ionic polymer therein is 3:7, 5:5, 5:5, 4:6, 4.6, and 2:8, respectively.

[0141] The solid molecular complexes produced in Examples | to 7 were evaluated for
amorphous nature by powder XRD. The samples were exposed under OPEN conditions by placing
the sample in a bottle in the stability chamber without a lid or closure or cap on the at 40°C and 75%
relative humidity (RH) and the properties of the solid molecular complexes following such exposure
were observed. The exposure periods are shown in the table below. At the end of the exposure

period, a sample of the powder was taken from the bottle and placed in powder X-ray diffraction
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Z7.G-37427-xxx

1 37 - 183 STABLE after storage for up to 3 months
2 3:7 -194 STABLE after storage for up to 3 months
3 5:5 -175 UNSTABLE duc to very small crystal peaks

after storage for 3 weeks

4 5:5 -185 UNSTABLE due to crystal peaks after 2
months
5 4:6 -154 STABLE after 3 wecks of storage No

apparent birefringence by microscopy

6 4:6 -178 STABLE after storage for up to 2 months
7 2:8 -199 STABLE after storage for 1 month
Example 8
[0142] This example describes the formation of a solid molecular complex comprising propane-

1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-
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phenyl}-amide and EUDRAGIT® L 100. Fudragit L 100 is another anionic polymer, a polymethyl

methacrylate ester with methacrylic acid as a functional group and dissolves at pH 6.0 and above.

[0143] Propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-
2,4-difluoro-phenyl }-amide and EUDRAGIT® L 100 in a ratio of 3:7 (30% compound and 70%
polymer) were dissolved in dimethylacetamide (DMA). The resulting solution was then added with
stirring to very cold dilute hydrochloric acid resulting in the co-precipitation of propane-1-sulfonic
acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-phenyl } -amide and
Eudragit [, 100 as a solid molecular complex wherein the drug was present in a nanoparticulate size
range. The co-precipitatc was then washed with water to remove DMA, filtered, dried, and milled to
a fine powder. The ratio of DMA to acid was in the range of 1:5 to 1:10. The co-precipitate was
then washed with water to remove DMA, filtered, dried to < 2% moisture content and passed through
a # 30 mesh screen prior to evaluation. The resulting solid molecular complex was 30% by wcight
propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-
difluoro-phenyl}-amide and 70% by weight Eudragit L. 100.

[0144] The solid molecular complex samples were evaluated for amorphous nature right after
preparation by powder XRD. The samples were the subjccted to storage under OPEN conditions at
40C/75% RH for varying periods of time similar to that shown in Examples 1-7. At the end of the
exposure period, a sample of the powder was taken from the bottle and placed in powder X-ray
diffraction (XRD) chamber and diffraction pattern obtained. The samples were deemed stable if the
powder XRD profile did not show crystalline peaks. The prepared and stored samples were also
evaluated by polarized light microscopy. The incidence of polarized light results in a birefringence
phenomenon, if crystals are present in the sample. For an amorphous sample, such a test could
indicate presence of crystal material which indicates that amorphous material is unstable. Results for

this Example are shown in Table 2 below.

Lxample 9

[0145] This example was performed with all the same steps as Example &, with the exception
that propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-
difluoro-phenyl}-amide and EUDRAGIT® L 100 were dissolved in dimethylacetamide (DMA) in a
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ratio of 4:6 (40% compound and 60% polymer) instead of 3:7 as in Example §. Results for this

Example are shown in Table 2 below.

Example 10

[0146] Solid molecular complcxes containing the propane- 1-sulfonic acid {3-[5-(4-chloro-
phenyl)- 1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-phenyl} -amide and Eudragit L 100-55
in ratios of 4:6 and 5:5, respectively, were formed using the microprecipitation process same as that
in Example 1. Eudragit L. 100-55 is similar to L 100 except that it dissolves at pII 5.5 and above and
therefore more closely resembles HPMC-AS in its pH solubility profile. The prepared and stored

samples were evaluated by powder XRD. Results for this Example are shown in Table 2 below.

Example 11

[0147] This example describes the formation of a solid molccular complex comprising the
propane- | -sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-
difluoro-phenyl}-amide and hydroxypropylmethylcellulose phthalate (HPMCP), another anionic
polymer used for enteric purposes. HPMCP is a cellulose polymer in which some of the hydroxyl
groups are replaced with phthalyl esters from 27 — 35%. It starts dissolving at pH 5.5 and highcr.
Solid molccular complcxes containing propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-
pyrrolo[2,3-blpyridine-3-carbonyl]-2,4-difluoro-phenyl} -amide and HPMCP in [:1 ratio were
prepared using same process as that used in Example 1. The prepared and stored samples were

evaluated by XRD. Results for this Example are shown in Table 2 below.
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[0148]

Based on Examples 1 — 11, the propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-

pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-phenyl}-amide - polymer ratio of 4:6 was the

highest drug loading (40%) sustainable upon storage with HPMC-AS as polymer. Therefore, this

ratio was chosen for comparison with other polymers in a separate study.

[0149]

Examples 12 — 16 were prepared by a microprecipitation process similar to that for

Example 1. The dried powder samples were evaluated for amorphous nature right after preparation

by powder XRD. The samples were further subjected to storage under OPEN conditions at 40C/75%

uoro-p

S



Exanpl e 18 10163] Thi s Exanpl e denonstrates the stabilization of solid

nol ecul ar conpl exes i n aqueous systens. The solid nol ecul ar conpl ex of

dr ug- HPM3vASoios118928pended i n an aqueous vehi cl e cont ai niPog/U3%610/029489

hydr oxypr opyl cel | ul ose (Kl ucel LF). gﬁn addition of > 0.5% w w col | oi dal
silicon dioxide, the resulting suspension was found to be stable for up to
8 h under normal conditions and for up to 24 h under refrigerated
conditions. Exanple 19 [0164] Propane-|-sul fonic acid

1345- (4-chl or o- phenyl) - 1H pyrrol o[ 2, 3-b] pyri di ne- 3- car bonyl11-
2,4-difluoro-phenyll -am de can exist in polynorphic forns, for exanple as
pol ynorphic fornms 1 or 2, where such polynorphic forns nay be isol ated as
the substgpt @l LR DAY TRERN: (TN B eI @ebIRALY TRE RRILE 21 FcAuNRYabhe
prepared, for exanple, by using appropriate crystallization conditions. For
exanpl e, A6l 1 was i solated by recrystallization from acetone/ absol ute
ethanol (e.g. 1:1 to 5:1, preferably 2:1 by volune) as explained in detai
herei n. Hoampl2izan be formed for exanple directly via crystallization from
di met hyl acet am de/ net hanol or under a variety of recrystallization

condi ti ongysef OF EYABI&ar kénﬂl&%mgtaﬁ}hg p%ﬁaésltﬁlfbm@@td gqsf(J Qﬂ@;rm@fxéﬂylb t-butyl
etherltetrahydrofuran et hyl acetate, acetone, f or ned

heat i ng/ rFmITRlg2ahblipyrelingg-faghiopy) |- ddgro9BFvH - "‘F‘B‘?eﬁ’i‘d }é‘p@éﬂ Aggn B‘B%?%? ph Form
1, or a Mol Miaf ©be Shdud @B er JiBRirSiUStaBB B) Al kybjdatib elotagoiont eekkpal yor phi c

forms were characterized by X-Ray Powder Diffraction (XRPD), differentia

scanning‘@gfa/ﬂﬂﬁtry (DSC) and infrared spectroscopy (See Exanple 20

bel ow). [0165] To denonstrate the formation of pol ynorphic Form 1,

propane- [[0&] f orlihe X&Oi od the 34 (el ccular complexes were evaluated.

chl or o- phenyl) - 1H pyrrol o[ 2, 3-b] pyri di ne- 3- car bony1] - 2, 4-di f | uor o- phenyl }
-am de ( hx@mkglzwas treated with acetone: absol ute ethanol (1:4 by vol une,
19 kg) in a reactor and agitated at 20 "C + 5 "C for at least 6 hours. The
contents fi red and the so lute

et hanol [WE%F E% meETﬁrcmtu?%SM)aP"ﬁgn)Ifgaﬁgggtediatgﬁggggggﬁgg?ofuran
(26.6 kg)lH xa«mdlothbb]gummwadmnmyﬁéam@d>htnr51}WldwnctHBMC‘B’ if o oft4:q wast 30

m nut es a . stor¥ge ford wlek@d

met hyl -t - t ‘%toﬁﬂo gﬁtH%%&H&Eg&ggg§g9hﬁﬂgﬁﬁg§§Itl%g suspensi on was
cool ed tdeU5%R$15 "C for at least 1 hour. The contents were filtered and
the solids were washed with nethyl-t-butyl ether and dried. The solid was
treat ed wixkfiplacet one: absol ute ethanol (2:1 by volune) in a reactor. The
contents were agitated and the suspension was heated at 60 "C until a

sol ution [ &f}d mol@&lhir @yn?]gexe;-&ﬁta&mglﬁdp% IV\@%OIII(I: clcﬁde{@qg (4 Hﬂ&blgﬁbn@l) | ar ge

polish fi e to renove any resid solid fromt et her

t r eat nentl%my@@IO[ﬁhblpmqlfter%‘tﬂéjowdkz 6@%@ﬁtptl§ty§'dmu‘??dé? E\t‘tﬁ%ﬁﬁf&nﬁooéts |”P%léd at 20 C
+ 5 C for,@fwds @@ad 1030 aﬂfbl@)h'(ttﬁ% @ AHerfpkdph @i BATabId W a8 ubjes oM &e WRIRaeksw t h
pre-cooled (0 "Cto - ﬁanol and dried at 45 C followed by drying at
75 C. undéf? Ekﬁﬁﬂtuntll a constant wei ght was achi eved, to provide pure
propane-1|-sul fonic acid {345-(4-chloro-phenyl)-lk#pyn-ol0[2,3-

b] pyri di neadpleadd bonyl | - 2, 4-di f | uor o- phenyl | - am de pol ynorphic Form 1. Form
1 was al so prepared treating a sanple with 120 nL of acetone:ethanol (1:1

by vol umgpisaf r&blidhbR@iar EElexkd doh@nind Grdp@ie- 1amom@tmvtsqg(4sat |04€Pkenfif-om t he
filtrate under vacuumuntil solid precipita

l e 20
1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro- pheny}-}» annc?e and poll__'x ‘inylacctate phthalate
(PVAP) in 4:6 ratio was crystalline right after preparation and therefore not subject to further testing.
PVAP is an anionic enteric polymer formed as the phthalate ester of polyvinylacetate and contains

55-62% of phthalyl groups. It has a low Tg of 42.5C which renders it unsuitable as a stabilizing

polymer matrix.. It dissolves at pH > 5.



[ 0166] The propane-I|-sul fonic acid

[ 345- (4- chl or o- phenyl) - 1H pyrrol o[ 2, 3-b] pyri di ne- 3-

car bonyl ]|w®,2dtroditid280r o- phenyl } - am de pol ynor phi ¢ For m 1 pamdjsk@nmedisaer e
characterized by X-ray powder diffraction, infra-red spectronetry, and
differential scanning calorinetry. Sér?f)l”es were anal yzed by X-ray powder
diffraction (XRPD) using a Shi madzuXRD- 6000 X-ray powder diffractoneter
using Cu Ka radiation. The tube voltage and anperage were set to 40 kV and
40 mA, respectively. The divergence and scattering slits were set at 1 and
the receiving slit was set at 0.15 mm Diffracted radi ati on was detected by
a Nal scintillation detector. A 0-20 continuous scan at 3/mn (0.4 sec/0.02
step) from2.21st0 40" 20 was used. A silicon standard was anal yzed to
check the Instrument al i gnment. Data were collected and anal yzed usi ng

XRD- 6100/ 7000 v.5.0. Sanmple s prepared for apalysi l.acing it in an
al umi num!toPler S\‘Rﬁ“?’ﬂ“%‘i“ﬁ?&%??%ﬁ%%??&% REPIEI %m%ar%ds{a%\y?ggﬁm %nl‘:Lp gure 1
(For m 1) 1angrbiofpa-epRididedrart2hyl Bhétdiflneofpbdnly o wnndy aidbdllelogk, acdiabblghafate XRPD 20
val ues f - 0001 pol.ynorphic F ok L e of dlarn@ 2) Form
1Form 2 ZéAF) n rgliéu J_? Q.GXX@S ggn_lp %‘B{Qfl%r &gﬁq FIQI{fmd%“lcrc%Qe y& M)?c (t-(')- fu thQr

testing.

[0156] The powder XRD profiles of Examples 12-16 at the initial stage right after preparation

are shown in Table 3.

Table3  Evaluation of drug-polymer solid molecular complexes at fixed ratio of 4:6 (40%

drug and 60% polymer):

Ex. | Polymer Lot # Initial XRD
2G-39422-xxx

12 | HPMC-AS, LF -129A STABLE Amorphous

13 | HPMCP -129B STABLE Amorphous

14 | Fudragit L100-55 -129C STABLE Amorphous

15 | PVAP -129D UNSTABLE Crystalline
16 | CAP -129E UNSTABLE Crystalline

[0157] After 1 week, the sample prepared under Example 13 showed a small peak in powder

XRD indicating conversion to crystalline form. This peak became morc pronounced after 2 weeks of

storage.

Example 17

[0158] Samples prepared in Examples 12 and 14 did not indicate any crystalline peak in powder

XRD profiles up to the end of 4 wecks of storage.



101671The propane-|-sulfonic acid

{345- (4-chl oro-phenyl) - 1H pyrrol o[ 2, 3- b] pyri di ne- 3-

car bony 1]w®,2droditid2g0r o- phenyl | - am de pol ynor phi ¢ For m 1 pamdjsk@nmedsaer e
further analyzed by infra-red spectronetry. Table 5 provides the

characteristic wavenunbers observed fof “each sample. - 57 - IR absorption
spect rum wavenunber val ues for P-0001 pol ynor phic Form 1 Wavenunber cni
Form 1Form 2 32383266 3121 2969 2879 2880 1709

16451639 15901589

[0159] In order to further differentiate the samples from Examples 12 and 14, the samples were
subject to dissolution test by placing an amount of solid molecular complex equivalent to 80 mg of
propane- 1 -sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-
difluoro-phenyl}-amide in 900 mL of pH 6.8 phosphate buffer medium containing 0.09% HTAB
surfactant in USP Paddle dissolution apparatus at a specd of 75 rpm.

[0160] In one set of experiments, a sieve cut of granules of Examples 12 and 14 were obtained
by separating the # 25/40 mesh sieve size fraction and subjecting to dissolution test. The HPMC-AS
solid molecular complexes had increased amounts with respect to % dissolved as compared to
Eudragit L 100-55 solid molecular complexes, with the HPMC-AS solid molecular complexes being
about 85% dissolved at 200 minutes and with the Eudragit L. 100-55 solid molecular complexes

being about 40% dissolved at 200 minutes.

[0161] In another experiment, the solid molecular complex samples from Examples 12 and 14
were pre-wetted with vehicle containing hydroxypropyl cellulose (Klucel) for improved dispersion
and subjccted to dissolution test. The HPMC-AS solid molecular complexes had increased amounts
with respect to % dissolved as compared to Eudragit L. 100-55 solid molecular complexes, with the
HPMC-AS solid molecular complexes being about 60-65% dissolved at 200 minutes and with the
Eudragit I 100-55 solid molecular complexes being about 20-25% dissolved at 200 minutes.

[0162] Based on results from these experiments, the HPMC-AS was a superior polymer in
stabilizing the drug upon storage under stress conditions but also enabling drug release and
maintaining supersaturation of amorphous drug during dissolution without reverting to crystallinc
form within the period of testing. The Eudragit L 100-55 did not cnhance drug release as compared
to HPMC-AS and therefore is not expected to provide the exposure and bioavailability as well as
HPMC-AS. At the end of 3 h, almost 90% drug was released from Example 12 (HPMC-AS) while
Example 14 (Eudragit L-100-55) had only about 50% drug released. Thus, a propane-1-sulfonic acid
{3-[5-(4-chloro-pheny!)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-phenyl} -amideand
HPMC-AS solid molecular complex made by the microprecipitation process therefore not only
stabilizes the amorphous compound for handling and storage but also ensures rapid drug release

resulting in superior dissolution and therefore bioavailability.
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Example 18

[0163] This Example demonstrates the stabilization of solid molecular complexes in aqueous

systems. The solid molecular complex of drug-HPMC-AS is suspended in an aqueous vehicle
containing 2% hydroxypropylcellulose (Klucel LF). Upon addition of > 0.5% w/w colloidal silicon
dioxide, the resulting suspension was found to b stable for up to 8 h under normal conditions and for

up to 24 h under refrigerated conditions.

Example 19

[0164] Propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)- 1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-
2,4-difluoro-phenyl} -amide can cxist in polymorphic forms, for example as polymorphic forms 1 or
2, where such polymorphic forms may be isolated as the substantially pure polymorph. The desired
polymorphic form may be prepared, for example, by using appropriate crystallization conditions.
For example, Form 1 was isolated by recrystallization from acctone/absolute ethanol (e.g. 1:1 to 5:1,
preferably 2:1 by volume) as explained in detail herein. Form 2 can be formed for example directly
via crystallization from dimethylacetamide/ methanol or under a variety of recrystallization
conditions, for example, is formed by recrystallization from methyl-t-butyl ether/tetrahydrofuran,
ethyl acetate, acetone, or is formed by heating/melting and re-solidifying any solid form, such as
polymorph Form 1, or a mixture of solid forms. The substantially pure isolated polymorphic forms
were characterized by X-Ray Powder Diffraction (XRPD), differential scanning calorimetry (DSC)

and infrared spectroscopy (See Example 20 below).

[0165] To demonstrate the formation of polymorphic Form 1, propanc-1-sulfonic acid {3-[5-(4-
chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2 4-difluoro-phenyl} -amide (7.8 kg) was
treated with acctone:absolute ethanol (1:4 by volume, 19 kg) in a reactor and agitated at 20 ‘C+5°C
for at least 6 hours. The contents were filtered and the solids were washed with acetone:absolute
ethanol (1:4 by volume) mixture. Solids were treated with tetrahydrofuran (26.6 kg), and the
suspension was heated to 60 °C + 5 °C for at least 30 minutes and agitated. The mixture was cooled
to 55 °C + 5 °C and methyl-t-butyl cther (92.3 kg) was added. The resulting suspension was cooled
to 20 °C + 5 °C for at least 1 hour. The contents were filtered and the solids were washed with
methyl-t-butyl ether and dried. The solid was treated with acetone:absolute ethanol (2:1 by volume)

in a reactor. The contents were agitated and the suspension was heated at 60 °C until a solution was



- 58 - 965968 915 916 891 893 857 825825 796798 773767 717 685683
651662 631

WO 2010/114928 PCT/US2010/029489
-54 -

achieved. The solution was {iltered through a large polish filter to remove any residual solid from
the methyl-t-butyl ether treatment stcp. The filtrate was concentrated under vacuum, stirred at 20 °C
+ 5 °C for at least 30 minutes and filtered. The solids were washed with pre-cooled (0 °C to -5 °C)
ethanol and dried at 45 °C followed by drying at 75 °C under vacuum until a constant weight was
achieved, to provide pure propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-
b]pyridine-3-carbonyl]-2,4-difluoro-phenyl } -amide polymorphic Form 1. Form 1 was also prepared
treating a samplc with 120 mL of acetone:ethanol (1:1 by volume) at refluxing, then filtering hot and

removing solvent from the filtrate under vacuum until solid precipitates out.

Example 20

[0166] The propanc-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[ 2,3-b]pyridine-3-
carbonyl]-2,4-difluoro-phenyl}-amide polymorphic Form 1 and Form 2 were characterized by X-ray
powder diffraction, infra-red spectrometry, and differential scanning calorimetry. Samples were
analyzed by X-ray powder diffraction (XRPD) using a ShimadzuXRD-6000 X-ray powder
diffractometer using Cu Ko radiation. The tube voltage and amperage were set to 40 kV and 40 mA,
respectively, The divergence and scattering slits were set at 1° and the receiving slit was set at

0.15 mm. Diffracted radiation was detected by a Nal scintillation detector. A §-2¢ continuous scan
at 3%min (0.4 sec/0.02° step) from 2.5° to 40° 20 was used. A silicon standard was analyzed to check
the instrument alignment. Data wcre collected and analyzed using XRD-6100/7000 v.5.0. Sample
was prepared for analysis by placing it in an aluminum holder with silicon insert. The results are

provided in Figure 1 (Form 1) and Figure 2 (Form 2) and the following Table 4.

Table 4. XRPD 20 values for P-0001 polymorphic Form 1 and Form 2.

28 value (+/- 0.2)

Form 1 Form 2
4.7
6.7
8.8
9.4 9.2
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al so anal yzed by differential scanni ng calorinmetry (DSC), scanning at 10, 00
C per mnute, The DSC t hernogram for - ofm 1 shows an exothernic shift at
approxi mately 152-164C and an endotherm c peak at 268.0 'C. The DSC

t hennogram for Form 2 shows an endotherm c peak at 271.2 "C. Exanple 21

[ 0169] Propane-1|-sul fonic acid

{3-[5-(4-chl oro-phenyl)-1H pyrrol o[ 2, 3-b] pyri di ne- 3- car bonyl ] -

10.0
11.0
12.5
13.5
14.2 14.1
14.5
14.9 15.0
15.4
16.1 16.2
17.0
17.3 17.7
18.6 18.3
19.0 19.]
19.7
20.6
20.0 20.9
21.2 21.4
21.6 22.0
22.2 22.2
232
23.9 238
24.1
24.4
25.1
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as conpared to the free base pol ynorph Form 2. The DSC

t hernogram for the nesylate salt shows an endotherm c peak at approxi mately
231 C. The DSC thernogram for the tosylate salt shows an endot herm c peak

at approxi mately 223 C and anot her at approximately 253 C.

[0172] The

resulting salts are processed through the techni ques discussed in the above

exanpl es,
controlled precipita

utilization,

tion, or

such as spray drying,

sol vent

controll ed precipitation, pH

hot nelt extrusion to provide the preferred

anor phous form or further processed with suitable excipient materials to
provide for a directly conpressible or encapsul ated dosage form The salt
forms have advantages in such processes,

i ncrease yield, purity and throughput,
constructs not attainable using conventional

such as to mnim ze sol vent
as achi eve
Exanpl e 22

as well
sol vent techni ques.

[0173] This exanpl e describes the preparation of a solid dispersion (MBP) of

anor phous



Conpound | in HPMCAS Preparation of the DVA phase: [0174] The concentration
of Conpound 1 and HPMCAS in the organic solvent was 35 % (wWw), while the
rati o of wWorrpoungo2g and HPMCAS is 30 to 70: The tenperararasedioobeassol uti on
was adjusted to 70 C. [0175]1n a 250 ni double jacketed gl ass flask reactor
21 g of Conpound | were dissol ved in~230 g D net hyl acetam de (DVA) at 20 -
25 '"C. Under stirring, 48,9 g of 11 PMC-AS were added to the solution. The
m xture was heated up to 70 C. A clear solutionobtained. Preparation of the
aqueous phase -61 - high shear m xer or with an auxiliary punp, preferred
a rotary | obe punp, and then followed by the high shear m xer, back to the
top of the reactor, The inlet of the recirculation into the reactor was
under the fluid level in order to prevent foam ng (see Fig. 5).
Precipitation Hi gh Shear M xer (HSM [0177] The tip speed of the rotor in

t he high _shear m xer 2 . r r r .
d T?lbl%aS. I(l:)l ab\s,\(l)af'lsatiosnestpectr5umn!v§‘('aegum er vg{ugs 1101s i’-%[’)(ﬁ polymorphic Form 1

and Form 2.

Wavenumber cm”
Form 1 Form 2
3238 3266

3121

2969
2879 2880
1709
1645 1639
1590 1589
1519 1519
1485 1487
1417 1417
1331 1322
1305 1306
1280 1287
1246 1246
1211 1215
1149 1143
1102 1096
1022 1027
1013 1012




conmbi nation wth one teeth row, each for rotor and stator was used. Dosing
of the DVA solution [0178] The DVA solution tenpered at 70 C was dosed with
a gear puwp 2vica13928i nj ect or nozzl e, which was pointing iPoTaskée/ord489 ng
chanmber of the high shear mxer, into_the circul ati ng aqueous phase. Dosi ng
rate of the DVA solution [0179] The DVA® 50l uti on was dosed into the aqueous
phase resulting in a ratio of HCL/DVA, in the m xing chanber of the high
shear m xer of 100/1. Additional dispersing in the HSM (after
precipitation), isolation and washing [0180] After addition of the DVA

sol ution the obtained MBP suspension was dispersed for an additional tine,
correspondi ng to equi valents of the batch passing the high shear m xer. The

time was correspondi ng—to—aturpover—imcal cul ated recircul ation tinmes of
the batch of 6 tines.| 104811The|obbgd ned suspension, held at 5 - 10 C was
separated fromthe sofid VBP.| This was done by using a suction filter. The
i sol ated MBP was washed susth 0,01 BIdHCl (15 kg 0.01 N HCl1/ kg MBP) foll owed
by washing with water| (5 kg water/kg MBP) in order to renove the DVA. The
i solated ON et) MBP had &lwater | coif®nt | bet ween 60 and 70 %
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[0168] The propane-1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-
carbonyl]-2,4-difluoro-phenyl} -amide polymorphic Form 1 and Form 2 were also analyzed by
differential scanning calorimetry (DSC), scanning at 10.00 °C per minute. The DSC thermogram for
Form 1 shows an exothermic shift at approximately 152-164 °C and an endothermic peak at 268.0

°C. The DSC thermogram for Form 2 shows an endothermic peak at 271.2 °C.



Dcl unping and Drying [0182]Prior to drying the (wet) MBP was del unped by
using a sieve mll. The (wet) MBP was dried in a cabinet dryer. During the
dryi ng prwoess/afvzshe MBP the tenperature of the productceas2ieloowss#tO C in
order to avoid recrystallization of t\%g APl . The pressure inside the

cabi net dryer was bel ow 20 nbar, The water content of the MBP after drying
was below 2.0 % and was si gnhed am)rphous in the XRPD pattern. Exanple 23

[ 0183] Thi s exanpl e describes the spray dry formation of a solid nol ecul ar
conpl ex conprising Conpound | and HPMC-AS. [0184] Conpound | is prepared
with a polyner such as HPMCAS, optionally including a surfactant (e.g. an
ionic surfactant such as sodium 1, 4-bis(2-ethyl hexoxy)-1, 4-di oxobut ane- 2-
sul fonat g, ( Pacysat e Sodi un) or a nonionic surfactant such as Pol ysorbate
80). In an@H?f a suitable solvent system such as 20:80 (ww)

tetrahydrofurafracetone is equjli t ed added to

a level &¥16%h oodwapedssuffpmgacs! {36?1?{ %H%roﬁ,f‘?’ﬁgg{{lply ?lﬁg %&q C?rbm%gw tabl e

rH ?’}\/i::z’s fqgl cﬁﬂ@?@ﬂ?nﬁ?aﬁ?e Wictar idRIMEASs Eﬂmdurndodésmb@gagdedbotfaiefléy zram vely |
and, surfactant a e 85 S n mpoun

1) is addB4™® [%’ew Sripey at’ %I&ecafl)éonglé)f% ed %‘t coggleﬁél\%u And. H]P(%O@gd Sgt e%go

opt i onal IFyr dxipleriecN-f of tbnszaméolf: portereib wotklyshagic (nK@@PHﬁ@‘ilm?tiléél 5%@51d|°éfsf0m“l'he

sol ution QUL SucR RO Sl &SdIFRAS etctcicln@tﬁ nzulfbm aisi ze
distri butailgcrllé g@nlfﬁg%t%mgr%ﬁgh&%ﬁ% er pr oceséll ng may includ )e dry ligmof t he

mat eri al of ieluandsylfpnig apdcpreferaly mythneydpnic morttﬂéen%lsfm‘ﬂc SHﬂt‘é?VlatF y be

densi fi edysyfiRlapANRE Savaigelodbd (RS frC ORPAGE ABn 1mﬁs$ovadﬂscﬂﬁbﬁﬂjp|uﬁpr0\@6ﬁfmﬁﬂhd | and
[IPMCAS in"a ratio 30:70 (ww) edlsslvegtoa evel 551 4% solids in
lé nsic disso

a bl end &fssP@ioBmg \‘i\flww?éﬁe}t&ﬁyﬂf‘t&hﬁ‘r‘%ﬁfmﬁ ticallt BREY e PR esuﬁlcl’nr{agtesol ution
was then psfidayantidiAeet @ fRimduetofahesdl, ifd ceinge foshdmjonanoraphgbsusgowder . The
sol ution wgs ried usin sy t.abl e A iro
SDM cRoT* m\l\gﬁfi % n‘ﬂ%?ﬂ 61}_)ovse % p?es aetlrél rovedS SB{ungty%E)é(fgcfﬁ% rélgrelgf Segta%&as.tNNl o
Mobi | e I\/&ffamwsmrxayatianwlrexmwle hmarygieymgjatneﬁel&re%letdtgd bulk prgeesyig <@ hc  For

exarrpl e per drmBd 1}59 %PI&QEOQ\Q tx%ﬁnrgts &[Qt(?fhe En%lir{sélgé/l%lﬂpuglﬁﬂ amﬁtagls ﬁl@#ﬂg) el th

140. acetone in a gl ass beaker, .0 gm Compound | was added
Wi t h st i rprqvmgd poformayondithe mesyleis opiosdns vé in srmduwt@rpr%%ﬂéowxe@ﬂf fieEt su

grade NF), was ot Hel dsasdedrrRidostdibd gebipidiid, & gHh@nsal eﬂﬁr‘éClﬁQﬂ@ﬁrﬁadn to be
di ssol ve the solution was filtered th ougﬂgfllt paper Eor t%spray
xNiJ b

drying. Terersanairiesh st fams aipvifes eRose R cE $gP O hE Spr ay
Dryer W tike thdd 18 pro6uell hi@bwertenfpBraturcgondi ti ons of 85 C and 55 C, respectively,
Wi th atom zation gas pressure at 0.5 bar. The spray dried material was

col | ect ejﬂhpgt h%c(r:dyaﬁlhggl mﬁ%kncﬁﬁ&%&ﬂfo%t Z§d QRLQr oégn{e ik chh lptgyﬁ_,@leﬁ‘ 1.6 kg

batch wa 0 prepare ere e solution was ared siml arlg only
mne-

i nst ead ®fsylitd areveiyirgg. of Revpanstluauifeic anisls! 39 614-shdto- Bhﬁé}lgﬂ]dﬁ’t/mé? [2 p Sy

tenmperat yr &rbt)ﬁ)yl]e‘rw Hirﬂgotalphe@?lahﬁj& WS 8erdhlp ﬁﬂh&ﬁgmg A2l wiRSs hrosE£EN Was
attached to the end of eed hose to re any uniﬂ(ﬁ ;%ol ved particles

and t he §@lpbj{1§y@ﬁth9\,§ge Ra 4y iy PBEC Y e fhﬁé“l% F‘T‘eél R ¥ yer. The

i nl et/ outshi@snicweiAdB L 3-EINGIoARHiRnyll O OH-Byredie| 2 55];@ndme3peewwe14wﬂumotﬂmem}om‘ zati on
gas pressu , W th gas I e.

spray dri® E“(‘J‘le dWFCdtt%&géﬁpév,emavﬁﬁl%ﬁ%ﬁfféiﬁ ewéttgl “53 eg lfl ’é 30 3% i f]?é\t% &’Zy

subj ect edhd addiacaiu rfqldrzeyénmgf thet dedibed @citl ooumemoxx eTlre@sllutxkula!; slegl verrdge 2-FHe
collected materi.a 0 N$htYed Q- B3 Tharticle
size (8 mégr%(e)ﬁoshd\}\ﬁlf orﬁﬁ%?ﬁ%}@sn rrlmgl ngf\'an(l f }r%darclil dfﬁgflli:rg)atl on of 3

m crons) resuigg ehlidinag bt mmnhoe‘af)mlvagombw sr Wsta&la’@tmﬁff@rbﬁ resEystaaséay ar ge

bat ch haq1e d%éfrgygilco%%‘c\éﬁ% éh\@gccgtc%gglc&o%ﬁk%@ot@rnge BesRdi’s01%8 in crystalline

t et rahydr of ur an pol arized Iight mcroscopy, DSC (the DSC t hennogr am f or

t he smal forgat ch shows an endot hernmic peak at approxi mately 243 C, while the
t hermogram for the | arge batch showed essentially no peak) and XRPD (which
showed anompr p mausesyateshlt afl propane- 1-sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo|2,3-

b]pyridine-3-carbonyl]-2,4-difluoro-phenyl} -amide was prepared by suspending 5 g (9.7 mmol) of



101861Al | patents and other references cited in the specification are
indicative of the |level of skill of those skilled in the art to which the

i nvent i onrwpentozilm®s and are incorporated by reference i rcrhskeioerdsss eti es,
including any tables and figures, to the sane extent as if each reference
had been incorporated by reference in“fts entirety individually. [0187] One
skilled in the art would readily appreciate that the present invention is
wel | adapted to obtain the ends and advant ages nentioned, as well as those
i nherent therein. The methods, variances, and conpositions described herein
as presently representative of preferred enbodi nents are exenplary and are
not intended as limtations on the scope of the invention. Changes therein

and ot her |5 | ac ixriy v atinB 38-Be°@Me eWEﬁuffJ?huﬁd’c&l 0.63
eg’%vﬁ)t E%rlnz ﬁcié:d"ﬂhLEP Et@%%é&%‘l {18 RatinB 3 th (

enconpas§ irit of the invention, are define ¥ t he scope of
the cl ai md, 9 08B aggeql Pndﬁbﬁ soBAER ogled {9 e P Fte RS FRSHEFHIRS ar t
that var y,ngqsy h%h&nu{vhsfﬁ&ﬁanaHﬂedrmﬁgrfvhdﬁaﬁllt@lﬁr&16&};{6 mrmde the tdshiexe bavent i on

di scl osed herein w thout de the s |r|t 0
i nvent i oi¥as pEpardyigpBfle, Exrapi ﬁ't%%ﬂgpdél ét ]ﬁﬁlﬁsé'?a{? Osg 5 SHT S fo(‘)“r(litl%rn

co-cr ystatgufezammre@@nd\tety, ansmpoed Refe ﬁamblasRectlyrsmplrErglat”’eTpfrBS@i ns and/ or
various kinase d |n sequences can b 4 imad N5 ocSHghp@edi ti onal
enbodi nent S & " W AN geesagghowsan 4 ﬁerhléc pq%keartl'flpq?n\llnéarﬁ?on and the foll ow ng
cl ai ns. [ﬂ@mtaﬁher 1hnw@ylatﬁemt5h¢wswsten®thew¢ pealﬂé‘si@l@fp‘b@d“flhé%lcna“é arhebtly may be
practiced |r%#]‘ g, 3bsence of any elenment or elenments, linmtation or
limtatiofs I's not specifically di scl osed her e| n. Thus, for exanple,

in each instance hereln any of the risin nsi.sti.n

essenti allfy2bf ' Thngsuligaisats myese tL%%r}"E B te&'@"&‘e& 35 de ”h&l “her “of T he

ot her twQudhek KFay dHIbkG sol‘ffdﬁfcoaﬁolﬁmb@dplmﬁﬂﬁ pBfcorttheded msﬂmmannorthlsflrnfgt one of the
terns, the invention ﬁl psr(e)feljrrgic udes anot Qref{mh%pprg szgg@;t%m%gé@lpggp of these

terms is SFEBIAEEOWIG R HRGT amof)mo‘fshesé terms. 1n each enbodi ment, the
terms hawetdinsicpresdeain d divety crepmisivly, or Tivarsulafed fosasednmsl & he srdo@ibendi nent may
enconpass, anfi tRO sgucb' rgé’épaeg SUADs 0% &ﬁlﬁﬂﬁ@é\&t utﬁitzﬁfaﬁ:m@é‘&ggﬁﬁﬁ pefbaesti ment woul d
enconpass a Bt h onsi sting essentially of' the sang steps, and a third
enbodi nenlroygbpi chs exalt amsbisys canstBethrsd ataingplg Puing 9V epenak SR ST ¥t ps. The
ternms and expressions which have been enpl oyed are used as terns of

descri ptigpgm@naer not of limtation, and there is no intention that in the
use of such terms and expressions of excluding any equivalents of the
features d r ioPMIBH b ASorsREOONI zed t hat
vari ous g@?ﬁci@%ﬁ@i&é%@?ﬁ ﬁgﬁ%l?@ﬁggﬁeﬁg%gge@%f )t he |q$1vent| on

cl ai med. CPmpsyndilin S4GAE be understood that alt hough the present invention
has been specifically disclosed by preferred enbodi nents and opti onal

f eat ur es, nogzbyel},b,gﬁ&;d(ngemzvfagd ation of the concepts herein disclosed may
be resorted to by those skilled in the art, and that such nodifications and
variatio n5| d RRAyIAS

van a1 oAl o CRUSIRSHL PR O SOE Rl Damiivast an

aspect s o’{'hiltzlttereitiq\wéﬁ@rnmnfhlraedﬂéwsbé tp FU:t b FpapeRtuIgRf Jhg sHjution was

adjusted to 70 °C.

[0175] In a 250 ml double jacketed glass flask reactor 21 g of Compound I were dissolved in 130
g Dimethylacetamide (DMA) at 20 — 25 °C. Under stirring. 48.9 g of IPMC-AS were added to the

solution. The mixture was heated up to 70 °C. A clear solution was obtained.

Preparation of the aqueous phase

[0176] In a double jacketed 2.0 liter reactor such as illustrated in Figure 5, 1210 g of 0.01 N HCI

was tempered to 5°C. Out of the bottom valve of the reactor the watcr phase was circulated by the



groups or other grouping of alternatives, those skilled in the art wll
recogni ze that the invention is also thereby described in terns of any

i ndi vi duavormerimane2er subgroup of menbers of the Markushpgraspoion2asher
group. 101911Also, unless indicated to the contrary, where various
nunerical values are provided for enbd@dinents, additional enbodi ments are
descri bed by taking any 2 different values as the endpoints of a range.
Such ranges are also within the scope of the described invention.
101921Thus, additional enbodiments are within the scope of the invention
and within the following clains. - 65 - CLAIMS That which is clained is:
1. A solid dispersion conprising Conpound | nolecularly dispersed within a

pol ymer nmRhrh, LALEd iBY, anlnaswu mﬁ&kfxmra by 1868 peBb, aﬁ'd &E@foﬁov\ed%y A solid
di spersion accordlng to claim'l erein said ionic Ig)St is selected

from t he hghabssr mes Paskitige op ohieireastyrpHs pystibthp fﬁ"“%‘éaI“P’Eﬂn Be raacky afe
succi nat Qud Ay aBEORYBIEED Rieher® Bamink @serighydr oxypropyl nethyl cel | ul ose
pht hal at e and nethacrylic acid copolymers. 3. A solid dispersion according
to claim 2, said ionic polynmer is selected fromthe group
rec

consi sting o ﬁiﬁroxypropylnethyl cel lul ose acetate succi nate,
hydroxypropylnethyl cel lul ose and nethacrylic acid copolynmers. 4. A solid
di sper si HeM) any of the preceding clains, wherein said polyner
i s hydroxypropyl net hyl cellul ose acetate succinate (HPMCAS).

[0177] The tip speed of the rotor in the high shear mixer was set 25 m/sec. A rotor/stator

combination with one teeth row, each for rotor and stator was used.

Dosing of the DMA solution

[0178] The DMA solution tempered at 70 °C was dosed with a gear pump via an injector nozzle,
which was pointing into the mixing chamber of the high shear mixer, into the circulating aqueous

phase,

Dosing rate of the DMA solution

[0179] The DMA solution was dosed into the aqueous phase resulting in a ratio of HCVDMA, in

the mixing chamber of the high shear mixer of 100/1.
Additional dispersing in the HSM (after precipitation), isolation and washing

[0180] After addition of the DMA solution the obtained MBP suspension was dispersed for an
additional time, corresponding to equivalents of the batch passing the high shear mixer. The time was

corresponding to a turnover in calculated recirculation times of the batch of 6 times.

[0181] The obtained suspension, held at 5 — 10 °C was separated from the solid MBP. This was
done by using a suction filter. The isolated MBP was washed with 0.01 N HC1 (15 kg 0.01 N HCl/kg
MBP) followed by washing with water (5 kg water/kg MBP) in order to remove the DMA. The
isolated (wet) MBP had a water content between 60 and 70 %



5. A solid dispersion according to any of clains 1 to 3, wherein said

pol ymer conprises a nethacrylic acid copolyner. 6. A solid dispersion
accor di ngvoaomlaiers1l, wherein said pol ynmer conprises EUPBAEST(10)02448400- 55.
7. A solid dispersion according any of the preceding clains, wherein the
rati o of the anount by wei ght of Corrpé@md | within the solid dispersion to
t he anobunt by weight of the ionic polyner therein is fromabout 1:9 to
about 1:1. 8. A solid dispersion according any of the preceding clains,
wherein the ratio of the anount by weight of Conpound I within the solid

di spersion to the anmpbunt by weight of the ionic polyner thereinis from
about 2 to about 4:6. 9. A solid dispersion according any of the preceding
cl ai s, Vmereip@m%‘,ﬁgﬂ H9:.0f the amount by wei ght of Conpound | within the
sglid di spersion to the anbunt by weight of the ionic polynmer therein is
about 3:7. - 66 - 10. A solid dispersion according to any of e

Pt ecedi ndU PR nerondR DOt ST e Ardhe st 11 A
sol i d di siped siaembieeeerdDnghetia: dyisd frocdss ofthe Mt nthdnyap@xiyp o Oy biodtchyds
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than about°30% By & 0 | Sper'sion. | spersion
accor di ngrelod 26 Indohm i Helwateheertait pf thyMBBriygmdopel wre bHyW 2.6 4 indl"ss gz et at e

succi nate_ji s, oresgent pbfj gfpnount of from about 20%to about 95% by wei ght
of the soﬁogﬂg‘{ssper SIRgI’l.p 13. A solid dispersion according to claim11,

wherein q¥drox§?ropylnethyl cel lul ose acetate succinate is present in an
amount of=% 20% t o about 70% by wei ght of the solid dispersion. 14. A
conposition conprising a solid dispersion according to any of the preceding
cl ai ms, d03p pHasrReglt desaibtsyhapae dtvdbiratigertaiseid moldeslar ghmplsx permEsingNn

conpri si ”t%mtpg&dﬁ%'ﬁm\%%‘?r sion according to any of clainms 1-13 or a
conposition according to claim 14 suspended in an aqueous vehicle.

[0184] Compound I is prepared with a polymer such as HPMCAS, optionally including a
surfactant (e.g. an ionic surfactant such as sodium, 1,4-bis(2-ethylhexoxy)-1,4-dioxobutane-2-
sulfonate (Docusate Sodium) or a nonionic surfactant such as Polysorbate 80). In general, a suitable
solvent system, such as 20:80 (w/w) tetrahydrofuran:acetone is equilibrated to 30 °C, and Compound
[ is added to a level of 2-10% solids in 4-6 portions with stirring. HPMCAS at a suitable ratio, for
example 70:30 w/w HPMCAS:Compound 1, is added (alternatively HPMCAS and surfactant at for
example 65:5:30 HPMCAS:surfactant: Compound I) is added. The tempcrature is raised to 35-40 °C,
and the system optionally filtercd to ensure removal of any unsolubilized solids. The solution is then
spray dried to provide spherical particles with a size distribution of 1-20 microns. Further processing
may include drying of the material in a fluid bed or tray dryer, and the resulting material may be
densified, for example, by roller compaction. As an example, Compound [ and IIPMCAS in a ratio
30:70 (w/w) were dissolved to a level of 5.4% solids in a blend of 20:80 (w/w) tetrahydrofuran and
acetone. The resulting solution was then spray dried to produce a solid dispersion, amorphous
powder. The solution was spray dried using a suitable spray dryer, e.g., a GEA-Niro SDMicro™
Spray Dryer for smaller batches (e.g. 10 gm solids) and a Niro Mobile Manor Spray Dryer for larger
batches (e.g. 1 kg solids). For example, for a 10 gm batch, 35.0 gm of tetrahydrofuran was blended
with 140.0 gm of acetone in a glass beaker, and 3.0 gm of Compound I was added with stirring for 10
minutes to dissolve; 7.0 gm of HPMCAS-L (Shin-Etsu grade NF) was then added and stirred. While
the solids appeared to be dissolved, the solution was filtered through filter paper prior to spray
drying. The solution was spray dried with the GEA-Niro SDMicro™ Spray Dryer with inlet/outlet



16. A fornulation according to claim 15 further conprising coll oidal
silicon dioxide. 17. A fornulation according to claim 16, wherein said
col | oi dalweiz2biocam2di oxi de is present in an anount of at pceasboi00294s9y

wei ght of the conposition. 18. A fornulation according to any of clains
15-17, wherein said aqueous vehicle confains 2% by wei ght

hydr oxypropyl cel lul ose. 19. A nethod for naking a solid dispersion
according to any of clainms 1-13, said nethod conprising mcroprecipitating
Compound | and an ionic polynmer. 20. A nethod according to claim 19,
wherein Conmpound | and the ionic polyner simultaneously precipitate out to
forma mol ecul ar di spersion of Compound | in said ionic polyner. 21. A

net hod a%&ﬁ@nwf StSGCQIhciaﬂSWt]i%speM@lgleJlfl‘x a8z 861 gadpldgsamr@sean irBe Pragpar ed by
spray dry thod accordin 8 1glalrle wherein the

solid di sdﬁé %‘?%‘ﬁ’l}‘%s P%?&&rﬂé@eﬁg?l%foﬂﬁféﬂ’rtS&Wﬁf d23. A net hod
according to claim 19, wherein said nethod conprlses the nmethod step of a
sol vent qmnﬁrolhedépg@mmphsamhoqmmﬁzﬂmﬁﬁmmﬁhﬁodwamcmmﬁdngﬂmbaaﬂymeﬁﬁclainB

19-23, Wh??lfiﬁénng %ﬁfl s%lupg W JE‘%ErrédsovEQ{@Et%%%‘?&é(ﬂeﬁﬁﬁ@% Iensure all solids were
dissolved. A 200 mesh screen was attached to the end of the feed hose to remove any un-dissolved
particles and the solution was spray dried using the Mobile Manor Spray Dryer. The inlet/outlet
conditions were 100 °C and 55 °C, respectively, with atomization gas pressure at 1.0 bar, with gas
flow rate of 90 kg/hr. The material was spray dried over two days, and material collected after the
first day was subjected to vacuum drying at 45 °C to remove residual solvents. The collected
material was assessed for bulk density (0.23 gm/mL), particle size (8 microns with a normal
distribution and standard deviation of 3 microns), residual solvent (after 89 hours of vacuwm drying,
the large batch had residual solvents of 0.001 % acetone and 0.017 % tetrahydroturan), polarized
light microscopy, DSC (thc DSC thermogram for the small batch shows an endothermic peak at
approximately 243 °C, while the thermogram for the large batch showed essentially no peak) and

XRPD (which showed an amorphous material).

[0186] All patents and other references cited in the specification are indicative of the level of
skill of those skilled in the art to which the invention pertains, and are incorporated by reference in
their entireties, including any tables and figures, to the same extent as if each reference had been

incorporated by reference in its entirety individually.

[0187] One skilled in the art would readily appreciate that the present invention is well adapted
to obtain the ends and advantages mentioned, as well as those inherent therein. The methods,
variances, and compositions described herein as presently representative of preferred embodiments
are exemplary and are not intended as limitations on the scope of the invention. Changes therein and
other uses will occur to those skilled in the art, which are encompassed within the spirit of the

invention, are defined by the scopc of the claims.

[0188] It will be readily apparent to one skilled in the art that varying substitutions and
modifications may be made to the invention disclosed herein without departing from the scope and
spirit of the invention. For example, variations can be made to crystallization or co-crystallization

conditions for Ret and Ret surrogate proteins and/or various kinase domain sequences can be used.



cellul ose acetate succinate. 25. A nethod according to claim 24, wherein
Conmpound | and hydr oxypropyl net hyl cellul ose acetate succinate are

di ssol vedwonommiergani c sol vent. 26. A method accor di ngctrasediaiore®s,
wherein said solvent is selected fromthe group consisting of

di met hyl f or mani de, di net hyl acet ani de,” ®di net hyl sul f oxi de, and N-net hyl
pyrrolidone. 27. A nethod according to any of clainms 25 and 26, wherein
the resulting solution is added into water, whereby Conpound |I and

hydr oxypr opyl net hyl cel |l ul ose acetate succinate sinultaneously precipitate
out to forma solid nol ecul ar conpl ex containing Conpound | enbedded in a
mat ri x forned by said polyner. 28. A nethod according to any of clains 25

and 26, mﬂ A ?on%g%!)&dnggﬁ 20 vgﬁ{h&g sdoBe &dﬁee& bnm%mugwﬁe fygrigehl oric

acid (HC1 ere npoun ro ypropy met hyl cel |l ul ose acetate
succinatekwnmultaneously precipitate out to forma solid nol ecular conpl ex
cont ai ni ng Conpound | enbedded in a matrix fornmed by said polyner. 29. A
nmet hod aqemopi NA'ht Gveddiyn mmstfahaaw&scl@ecﬂ&rmmﬁm Iﬂaytﬂ'&@rd’c&&ﬂ lirt thvpsiod dfd

nmol ecul ar cogglex IS wa

C SO ent
A nmet hod aa%&‘ (a!it P]rgeletn‘gnté Slgrﬁ;ﬁlwr hglgwﬁ \é/ltuorbls tn?]t spe?c ch:inF cp scgseg h&rel?l IT%(
dISSO|UtHﬁﬁxﬂhﬂﬁmﬂpdumdmﬂe&ﬁdn&kaWE&Snvnompemgaﬁpm@“g&n$@mg@yv%mmjto gi ve

one sing l“eon(glrstg% szRﬂ?‘%ep’laced with either of the other two terms. Thus, for an embodiment of the
invention using onc of the terms, the invention also includes another embodiment wherein one of
these terms is replaced with another of these terms. In each embodiment, the terms have their
established meaning. Thus, for example, one embodiment may encompass a method “comprising” a
series of steps, another embodiment would encompass a method “consisting cssentially of” the same
steps, and a third embodiment would encompass a method “consisting of” the same steps. The terms
and expressions which have been employed are used as terms of description and not of limitation,
and there is no intention that in the use of such terms and expressions of excluding any equivalents of
the features shown and described or portions thereof, but it is recognized that various modifications
are possible within the scope of the invention claimed. Thus, it should be understood that although
the present invention has been specifically disclosed by preferred embodiments and optional features,
modification and variation of the concepts herein disclosed may be resorted to by those skilled in the
art, and that such modifications and variations are considered to be within the scope of this invention

as defined by the appended claims.

[0190] In addition, where features or aspects of the invention are described in terms of Markush
groups or other grouping of alternatives, those skilled in the art will recognize that the invention is
also thereby described in terms of any individual member or subgroup of members of the Markush

group or other group.

[0191] Also, unless indicated to the contrary, where various numerical values are provided for
embodiments, additional embodiments are described by taking any 2 different values as the

endpoints of a range. Such ranges are also within the scope of the described invention.

[0192] Thus, additional embodiments are within the scope of the invention and within the

following claims.



(b) continuously adding the organic phase obtained under (a) into an
aqueous phase which is present in a m xing chanber, said m xi ng chanber

bei ng equwppeth/mid2B a hi gh shear - 68 - mxing unit anecrws2adardssonal
openi ngs whi ch connect said m xing chanber to a closed | oop wherein said
aqueous phase is circul ated and passéésfhrough the m xi ng chanber; (c)
precipitation of a m xture consisting of the anorphous form of Conpound |
and HPMCAS out of the aqueous phase nentioned under (b), while the high
shear m xer is operating and said agqueous phase is passed through the

m xi ng chanber in a closed |loop, resulting in the formati on of an aqueous
suspension of the precipitate; (d) continuously circulating the aqueous
suspensi on through the m xi ng chanber Afaid € the high shear mxing unit is
operating and after the organic solution prepared under (a) has been
conpleteLéiaqggﬁ HQ t he aqueous phase until a defined particle size and/or
particle SPCYEGHEER MU on is obtained: (e) isolating the solid phase from
t he suspension; (1) washing the isolated solid phase with water; and (g)
del unpi ng!. and Adwld digpetsive caopristhg flhmpamnd I golecukriydishopd adbvrabhget vatét ai m 30,
wher ei n -¢, 106 0L 08RE GoIRRaSLId Bid @1 S a 35 % solution of Conpound | and
HPMCAS in DVA the ratio of Conpound Ito HPMCAS being 30%to 70% (w w); and

- the continuqus adding in step (h) is achieved via an injector nozzle

whi ch 1o by 1 envat i ag st a5 S PR FBHETbabIRal “axi s of
t he hi gh shgabnsisixesf hadrdpapylacdyistiance aefatcabautite Thythoxglhgyimell@l nm from t he
rotor of sai,d high shea 1 Xer i i S .operat i ! i.p speed of about
15 to ab6ﬁ$ﬂﬁgnwggggﬁmy%ﬁghﬁm§P$%?%PPP%§np%F%w Pgﬁ%%%gﬁﬁT%gf Conmpound

that exhibits a powder x-ray diffraction pattern having characteristic peak
| ocati ons> of Applibdksnsatoapgrorling to daig 2, whergn sajdionge pylyger jSrelectebiitabes 70,

group consisting of hydroxypropylmethyl cellulose acetate succinate, hydroxypropylmethyl cellulose

and methacrylic acid copolymers.

4. A solid dispersion according to any of the preceding claims, wherein said polymer is

hydroxypropylmethyl cellulose acetate succinate (HPMCAS).

3. A solid dispersion according to any of claims 1 to 3, wherein said polymer comprises a

methacrylic acid copolymer.

6. A solid dispersion according to claim 1, wherein said polymer comprises EUDRAGIT® L
100-55.
7. A solid dispersion according any of the preceding claims, wherein the ratio of the amount by

weight of Compound [ within the solid dispersion to the amount by weight of the ionic polymer

therein is from about 1:9 to about 1:1,

8. A solid dispersion according any of the preceding claims, wherein the ratio of the amount by
weight of Compound I within the solid dispersion to the amount by weight of the ionic polymer

therein is from about 2:8 to about 4:6.

9. A solid dispersion according any of the preceding claims, wherein the ratio of the amount by
weight of Compound 1 within the solid dispersion to the amount by weight of the ionic polymer

therein is about 3:7.



- 69 - 33. Acrystalline polynorph according to claim 32, wherein said

pol ynor ph exhibits a powder x-ray diffraction pattern having characteristic
peak | ocavoaum/afoapproximately 4.7, 9.4 10.0, 11.0, 12p6r/ub4018/020489 4,

18.6, and 22,2 degrees 20. 34. A crystalline polynorph according to claim
32, wherein said polynorph exhibits a‘ﬁdmder x-ray diffraction pattern
havi ng characteristic peak | ocations of approximately 4.7, 9.4, 10.0, 11.0,
12.5, 14.2, 15.4, 16.1, 18.6, 19.0, 22.2 and 26.8 degrees 20. 35. A
crystalline pol ynorph according to claim 32, wherein said pol ynorph
exhibits a powder x-ray diffraction pattern substantially the sane as the
powder x-ray diffraction pattern of FIG 1. 36. A nmethod according to any

of cl ai ms;;19- 29, ohmggeﬁswaa&%m%%% of iR pﬁeb@anfgrc}aﬁﬁsalvheraﬁc&qﬁaﬁﬁ@rﬂ@h accordi ng
to any of clainms 32- purified formof the crystalline polynorph

of cl ai mBparily3gamepkquy M| | j ne pol ynor ph Form 2 of Conpound | that
exhi bits a powder x-ray diffraction pattern having characteristic peak
| ocat i onstlof ap@hm&hmakmhymﬂm&toemﬂviiﬁw&nhﬁﬁaﬁm@nﬂmaﬂﬂéddﬁgéeEQwZO 39. A

crystalli chechl\AéylppfrCR@Als pre efnfm a gloungofal‘lo less %iah\,\{r)]ou{ﬁ)'/o }zaj Cgihtp(gjtlyu (0fi P

exhi bits a powder Xx-r raction pattern haying ch teristic peak
Iocatlonshﬂﬁm@pprOX|nately 6.7, 88, 9.2, 13.5, 15.0, 17.7, 19.1, 19.7,

21.4 and 24.4 degrees 20. 40. A crystalline pol ynorph according to claim

ﬁ8 wherﬁlizn sai sdhcpalbpﬁmhpibo?m@iubmlﬁl A, \K’Wéﬂlﬁlﬁyd&xﬁﬁypydhétﬁ}ﬂ agiulofucpat t er 23 5
aying characteristic eak | ocatio . ,

14y1 gl4 SHCCInS Prest, “? qrpue % Q‘)“ig) o "E ‘#/ &Wﬂghtfﬁ‘ii5"?‘5&“&6““?‘4 4, and
28.1 degrees 20. 41. A crystalllne ponnDrph according to claim 38,

wherei n sidi d poblhdsngtyioe xévotlinggo daipoidererom rydyoxgirdifyinaatityl omlulostacartn

subst ant i gl Ixtenmes%ﬁ@;ﬁm%om%fmwﬁ 5, 1 aﬂ;o%w@% »EJ&@Q& bR Rl higfnidf FIG 2.
42. A nethod accordlng to any of clains 19-29,” wherein Conpound | is the

crystalll h according. to any of Ialns 38-41. ified
form of tHo c?xfgﬁa?sr Héowsg?ﬁﬁf%w Gpiingepnrdng o agyof g Rf?fﬁ%%‘?‘?‘i”éﬁ“g
conpri si nYaraacanal phetsadonrmeof Conpound | .

15. A formulation comprising the solid dispersion according to any of claims 1-13 or a

composition according to claim 14 suspended in an aqueous vehicle.
16. A formulation according to claim 15 further comprising colloidal silicon dioxide.

17. A formulation according to claim 16, wherein said colloidal silicon dioxide is present in an

amount of at least 0.5% by weight of the composition.

18. A formulation according to any of claims 15-17, wherein said aqueous vehicle contains 2%

by weight hydroxypropylcellulose.

19. A method for making a solid dispersion according to any of claims 1-13, said method

comprising microprecipitating Compound I and an ionic polymer,

20. A method according to claim 19, wherein Compound I and the ionic polymer simultaneously

precipitate out to form a molecular dispersion of Compound 1 in said ionic polymer.

21. A method according to claim 19, wherein the solid dispersion is prepared by spray drying.



70 - 45, A nmesyl ate salt of Conpound I

46. A tosyl ate salt of Conpound I.

47, A mal eate salt of Conpound I. 48. An oxalate salt of Conpound I. 49. A
di chl or oawetateer1s®t of Conpound |. 50. The novel pol yrowngsbel/osals s and
conposi tions of Conpound I, and the n%%hods of making them substantially

as descri bed herein before.

22, A method according to claim 19, wherein the solid dispersion is preparcd by hot melt
cxtrusion..
23, A method according to claim 19, wherein said method comprises the method step of a solvent

controlled precipitation.

24, A method according to any of claims 19-23, wherein said polymer is hydroxypropylmethyl

cellulose acetate succinate.

25. A method according to claim 24, wherein Compound I and hydroxypropylmethy! cellulose

acetate succinate are dissolved in an organic solvent.

26. A method according to claim 25, wherein said solvent is selected from the group consisting

of dimethylformamide, dimethylacetamide, dimethyl sulfoxide, and N-methyl pyrrolidone.

27. A method according to any of claims 25 and 26, wherein the resulting solution is added into
water, whereby Compound I and hydroxypropylmethyl cellulose acetate succinate simultaneously
precipitate out to form a solid molecular complex containing Compound I embedded in a matrix

formed by said polymer.

28. A method according to any of claims 25 and 26, wherein the resulting solution is added into
aqueous hydrochloric acid (HCI), whereby Compound I and hydroxypropylmethyl cellulose acetate
succinate simultaneously precipitate out to form a solid molecular complex containing Compound I

embedded in a matrix formed by said polymer.

29, A mcthod according to any of claims 19-28, wherein the resulting solid molccular complex is

washed with water to remove the organic solvent.
30. A method according to claim 19, comprising the following steps:

(a) dissolution of Compound | and HPMCAS in the same organic solvent to give one single

organic phase;

(b) continuously adding the organic phase obtained under (a) into an aqueous phase which is

present in a mixing chamber, said mixing chamber being equipped with a high shear
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mixing unit and two additional openings which connect said mixing chamber to a closed

loop wherein said aqueous phase is circulated and passes through the mixing chamber;

(c) precipitation of a mixture consisting of the amorphous form of Compound I and HPMCAS
out of the aqueous phase mentioned under (b), whilc the high shear mixer is operating and
said aqueous phase is passed through the mixing chamber in a closed loop, resulting in the

formation of an aqueous suspension of the precipitate;

(d) continuously circulating the aqueous suspension through the mixing chamber while the
high shear mixing unit is operating and after the organic solution prepared under (a) has
been completely added to the aqueous phase until a defined particle size and/or particle

size distribution is obtained;
(e) isolating the solid phase from the suspension;
(f) washing the isolated solid phase with water; and

(g) delumping and drying the solid phase.

A method according to claim 30, wherein

- the organic phase in (a) is a 35 % solution of Compound I and HPMCAS in DMA, the ratio of
Compound I to HPMCAS being 30% to 70% (w/w); and

- the continuous adding in step (b) is achieved via an injector nozzle which is oriented at an
angle between 40 and 50° to the longitudinal axis of the high shear mixer and has a distance of
about 1 to about 10 mm from the rotor of said high shear mixer which is operating with a tip

speed of about 15 to about 25 m/sec.

A crystalline polymorph Form 1 of Compound [ that exhibits a powder x-ray diffraction

pattern having characteristic peak locations of approximately 4.7, 9.4, 11.0, 12.5, and 15.4 degrees

20.
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33. A crystalline polymorph according to claim 32, wherein said polymorph exhibits a powder x-
ray diffraction pattern having characteristic peak locations of approximately 4.7, 9.4, 10.0, 11.0, 12.5,
14.2, 15.4, 18.6, and 22.2 degrees 20.

34. A crystalline polymorph according to claim 32, wherein said polymorph cxhibits a powder x-
ray diffraction pattern having characteristic peak locations of approximately 4.7, 9.4, 10.0, 11.0, 12.5,
14.2,15.4,16.1, 18.6, 19.0, 22.2 and 26.8 degrees 26.

35. A crystalline polymorph according to claim 32, wherein said polymorph exhibits a powder x-

ray diffraction pattern substantially the same as the powder x-ray diffraction pattern of FIG. 1.

36. A method according to any of claims 19-29, wherein Compound I is the crystalline

polymorph according to any of claims 32-35.
37. A purified form of the crystalline polymorph of claim 32.

38. A crystallinc polymorph Form 2 of Compound I that exhibits a powder x-ray diffraction
pattern having characteristic peak locations of approximately 8.8, 9.2, 13.5, 19.1 and 24.4 degrees 20.

39. A crystalline polymorph according to claim 38, wherein said polymorph exhibits a powder x-
ray diffraction pattern having characteristic pcak locations of approximately 6.7, 8.8,9.2, 13.5,15.0,
17.7,19.1,19.7, 21.4 and 24.4 degrees 26.

40. A crystalline polymorph according to claim 38, wherein said polymorph exhibits a powder x-
ray diffraction pattern having characteristic peak locations of approximately 6.7, 8.8, 9.2, 13.5, 14.1,

14.5,15.0,16.2,17.0,17.7,19.1,19.7, 21.4,22.2, 24.1, 24.4, and 28.1 degrees 26.

41. A crystalline polymorph according to claim 38, wherein said polymorph exhibits a powder x-

ray diffraction pattern substantially the same as the powder x-ray diffraction pattern of FI1G. 2.

42, A method according to any of claims 19-29, wherein Compound 1 is the crystalline

polymorph according to any of claims 38-41.
43. A purified form of the crystalline polymorph of claim 33.

44, A composition comprising an amorphous form of Compound 1.
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45. A mesylate salt of Compound L.
46. A tosylate salt of Compound L.
47, A maleate salt of Compound L.
48. An oxalate salt of Compound L
49, A dichloroacetate salt of Compound [.
50. The novel polymorphs, salts and compositions of Compound I, and the methods of making

them, substantially as described herein before.



