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the I nvention This invention relates to novel

phar maceuti cal conpositions, to processes for

NB# SRAMABETE B2 S eovpoy@toNaheanmecewt i€ al- (T-0PUEIRO- DITBIRLHEROMETHYL-
PhovviLNEiREINGS €3 -FOYORD ¢ REEN XM - PHEAPENE- 2 pPrG PP BYCA R APEFOR THE TREATMENT
ofli BYBERIERALIFBRAGEVEQBISOBF®Er, either as a sol e agent or

in conbination with other therapies. Background of

the Invention Diarylureas are a class of

seri gg lﬁhiﬁog' ng ki nase inhibitors as well as tyrosine

ki na known in the art. The foll ow ng

publ i Thidt iiroasticnl }eusetsr at eoweh@ihmnatdutii:di yeoapoddnsy @ processes for
i ngredi ent

treath ﬁ%’ﬁ?nzot*lesﬁ }9% a pnk? Cerlycteglr\tf:call 00%3% t?ogls %rlldotn%enr us%%)ﬁ geatlno hyper-

profiferat i Seases,
canceiol 1f8mmtehixsetdeat such B oamegy, eifledas ﬂmesra‘genthetm gorﬂtﬂﬁ)allpn with
11, 2775-2773. Lowi nger et al., din. Cancer Res.
2000,°"8T¥FPRIST . ), 335. ‘Lyons et al., Endocr.-Relat.
Cancer 2001, 8, 219-225. Riedl et at., Book of

Abst r£§c!t Sau gZEgj‘e @v%ﬁmwbet' ng, New Ol eans, LA, USA,

abst > t at., Book of Abst racts, _

93r dMﬁRuPﬁem Bglasﬁﬁ‘ﬁerﬁﬁ&h@&rﬁﬁkme@i\;mwﬁé\rﬁ agbysli paiytosine kinase

99 1ira1l‘bok n&g{vngr{ the fnrt T OfolLown %‘%F‘]ia“%rgtls%ﬂélfgl}fﬁdﬂ%ty as active

l\/bet umed:dﬂe\m ﬂldrmmst,lcaLéquSApnsamttlnEatrtatmél'@M.hy‘Mtrrpumﬁ(iratwe
Abstracts, 38 h ASCO Meeting, Ol ando,

FL L9§5\asesaf’)%cpra%\%atn°er1900 Hirer et al., Book of
Abstracts, 38 h ASCO Meeting, Ol ando FL, USA,

oS8 RM e TR Sl Rl el ot %
Lowinger et al., Clin. Cancer Res. 2000, 6(supp!.), 333.
Lyons et al., Endocr.-Relat, Cancer 2001, 8, 219-225.
Ried! et al., Book of Abstracts, 92" AACR Meeting, New Orleans, LA, USA, abstract
956 |
Khire et al., Book of Abstracts, 93 AACR Meeting, San Francisco, CA, USA, abstract
4211 '
Lowinger et al.,, Curr. Pharm. Design 2002, &, 99-110.
Carter et al., Book of Abstracts, 92 44CR Meeting, New Orleans, LA, USA. abstract
4954.
Vincent et al., Book of Abstracts, 38" 45CO Meeting, Orlando, FL. US4, abstract
1900. |
Hiiger et al., Book of Abstracts, 38" ASCO Meering, Orlando. FL, USA. absiract
1916. ,
Moore et al., Book of Abstracts. 38" ASCO Meeting, Orlando, FL, USA, abstract
1816
.Sgrumberg et al., Book of Abstracts, 38% 4SCO Meeting, Orlando, FL, USA, abstract |
121,



1816. Strumberg et al,, Book of Abstracts, 38 h .4SCO
Meeting, Olando, FL, USA. abstract 121. 2
Onega- Car boxyaryl di phenyl ureas are disclosed in
W00142012 (published July 20, 2000), WO00/41698
(published July 20, 2000),2 and in the follow ng
published U S. applications: US2002-0165394-A 1,
publ i shed Novenber 7, 2002, US2001-003447-Al,
publ i shed October 25, 2001, US2001-0016659-Al,
POBk: s 0ede Augy Siphady! w201 disdIS2Q02-0DBT/ 445 1AL published July 20,
g%@|}5h§d $%?tggber 26 2902, and copendi ng U. S

Pi CKPPYRLCTSgopesReb Iy 24, 1980). Jahiary fahowipp@yblished US.
0L 88%027, filed July 12, 2001, 09/993,647, filed
Novenber 27, 2001, 10/042,203, filed January 11, 2002
and 10/071, 243, filed February 11, 2002 In

p@ﬁdoﬁw@mm ﬁs?ﬁ»ushgaeﬂo@ér@%w,ez@ﬁﬂ that the diphenyl
urea of Formul d“1, also referre as
4§32003-00344hh brpebBshed Ctilobar2oneithy| phenyl ) - ur ei do] - 3-f |

h L).- pyridi ne-2- carb lic acid nethyl am de
iljlgg)%bg){ag?%bif%i%ﬁtsg?d %Pg%f?’;(} GFR-2, p38, and PDGFR
hisase . 3These pRbEYERSc@sbeabl 2mob ecul ar targets of

interest for the treatnent of hyper- proliferative
di seases, including cancer. Therefore, the conpound of

FOR YA cing '™ &l apBGeaiigped as medicine for the treatment
of the abdve nentioned di seases. The preferred route
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In particular, it has been discovered that the diphenyl urea of Formula 1, also referred

as  4{4-[3-(4-chloro-3-triflucromethylphenyl}-ureido]-3-fluorophenoxy} -pyridine-2-
carboxylic acid methyl amide 1s a potent inhibitor of raf, VEGFR-2, p38, and PDGFR
kinases. These enzymes are all molecular targets of interest for the treatment of hyper-
proliferative diseases, includ.ing‘cancer. Therefore, the compound of Formula ! will be

used as medicine for the ireatment of the above mentioned diseases,

The preferred route of drug administration is through the oral cavity. This route
provides the greatest comfort and convenience of dosing. The bioavailability achieved
after oral administration 18 a measure for the potential usefulness of an oral dosage
form of a dfug. Bioavatiabilizy after oral application depends on several factors, such
as sofubility of the active in aqueous media, dose strength, dissolution of the dosage
form, absorption throughout the gastrointestinal tract and first pass effect.

Therefore solid pharmaceutical compositions for oral application containing the
compound of Formula {, which result in improved dissolution, absorption and
éxposure i mammals, improved inter-patient variability, and cverall improved

efficacy in the clinic are desired,



form absorption throughout the gastrointestinal tract
and first pass effect. Therefore solid pharnaceutica
conpositions for oral application containing the
conpound of Forrmula 1, which result in inproved

di ssol uti on, absorptlon aml exposure in mammal s,

i npr oved inter-patlent variability, and overal

i mproved efficacy inthe clinic are desired. 3 It
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present invention, which i§ descri

beldv. Description of the Invention The use of a novel
phar maceuti cal conposition conprising a solid

di spersion of the conpound of Formula | will provide
Dgmidtico@ithcddvanbages in the clinic. Fornula I is as-

kﬁ%lows: CF3 O d \ Qﬁ O NH~, CH3 (1) \
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4(4-[3-(4-chloro-3-trifluoronethyl phenyl)-ureido]-3-fl
URHRRREROX YditowRYr | di ne- 2- car boxylic acid nmethyl am de
as depicted in Formula I, but also refers to its
sol vates, hydrates, pharmaceutically acceptable salts,
or a conbination thereof. The present invention

Rs to (i) novel ?eutical conposi ti ons

) ggmul 2CH, in the formof a

: |‘|nclud@§ solid solutions,
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infa crystalline carrier, eutectics
F
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The term "the compound of Formula I, or "the compound of this invention” does not
only refer to 4{4-[3-(4~chloro-3-triﬂuoromethylphenyl)-ureido]-3-f]uor0phenoxy}—
pyndine-2-carboxylic acid methyl amide as depicted in Formula I, but also refers to

Ifs solvates, hydrates, pharmaceutically acceptable salts, or a combination therzaf,

The present invention pertains to

() novel pharmaceutical compositions containing the compound of Formula [ in
the form of a solid dispersion, which tncludes solid solutions, glass solutions,
glass suspensions, amorphous precipitations in a crystalline carrier, eutectics
or monotecics, compound or complex formation and combinations thereof.

(1) processes for preparing these novel pharmaceutical compositions

(uiy  the use of these compositions for the treatment of hyper-proliferative diseases,
such as cancer, either as a sole agent, or in combination with other therapies.

[n the foilowing, the different types of solid dispersions {solid solutions, glass

. solutions, glass suspensions, amorphous precipitations in a crystailine carmer,

eutectics or monotecics, compound or complex formation and combinations thereot)

are collectively referred to as solid dispersion.



or nonotecics, conpound or conplex formation and

conbi nations thereof. (ii) processes for preparing

t hese novel pharmaceutical conpositions (iii) the use
of these conpositions for the treatnent of
hyper-proliferative diseasks, such as cancer, either
as a sole agent, or in conblnation W th ot her
‘therapies. 1In the following, the different types of
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Another aspect of the invention is a pharmaceutical composition comprising a solid
dispersion, wherein the matrix comprises a sugér' and/or sugar alcoho! and/or
cyclodextrin, such as, for example sucrose, lactose, fructose, maltose, raffinose,
sorbitol, lactitol, mannitol, maltitol, erythritol,' threitol, adonitol, arabitol, xvlitol,
dulcitol, inositol, trehalose, 1somalt, inulin, maltodextrin, B-cycledextnn,

hydroxypropyl-8-cyclodextrin, sulfobutyl ether cyclodextrin or combinations thereof.

Additional suitable excipienis that are useful in the formation of the matnx of the

solid dispersion include, but are not limited to aicohols, organic acids, organic bases,



and starch derivatives, proteins and conbi nations

t hereof . Anot her aspect of the invention is a

phar maceuti cal conposition conprising a solid

di spersion, wherein the matri x conpri ses a sugar

and/ or sugar al cohol and/dr cyclodextrin, such as,

for exanpl e sucrose, Iactose fructose, maltose,

rafflnose sor hi tol , nnitol, maltital, .
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cycl odextrin or conbi nations thereof. Additiona

suitabl e excipients that are useful in the formation
mat ri x e er si I - -
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integral part of the solid dispersion. In a preferred
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pol yet hyl ene” gl ycol and pol yethyl ene oxide is used as
matrix agent in the solid dispersion.

I another preferred embodiment polyvinylpyrrolidone is used as matrix agent.
An embodiment of pamicular interest comprises the compound of Formuia I
(calculated as solvent-free base) and poiyvinyipyrrolidone in a weight ratio of 1:0.5 10

F:20.

Another preferred embodiment comprises hydroxypropyl cellulose as matrix agent.



In anot her preferred enbodi nent pol yvinyl pyrrolidone
is used as matrix agent. An enbodi nent of particul ar
i nterest conprises the conpound of Fornula I
(cal cul ated as sol vent-free base) and

pol yvi nyl pyrrolidone in a%eight ratio of 1:0.5 to
1: 20. nother preferred enbodi nent conprises

hydr oxvpropyl .cel lulose as matrix agent. 6 An
SN ST HEAE oL ARG 21 oh( GPBSEeC Bty BRYTingl Formula 1
COAMROIa Ofo 1 RQE -t Bade) 2606 Ak &k Al-e6l1 28119108V BNE el @€ ratio of
base) and hydroxypropyl cellulose in a weight ratio of
1:0° ® ¥¥ 1: 20. Anot her aspect of the invention of
particular interest are solid dispersions containing
croscarnel |l ose sodi um sodium starch gl ycol at e, L
Grosporspddnd thet iovergiah st partitdad inteydt ax pplidbpyberoelsl ashezeng
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pol yvi nyl pyrraql i done and croscarnellose sodium In
dretohat cagn e ArEEEhodi ment, the solid di spersion
conpri ses pol yvinyl pyrrolidone and sodium starch
glycolate. In another preferred enbodi nent, the solid
t s pesforvincresprins.ase pAidydibnsyi Py equentises popanylpyrrolidone and
roscar I sodi um and m crocrystalline cellul ose.
%ﬁgéﬁgfﬁg%sgﬁgpérred enbodi nent, the solid dispersion
conpri ses hydroxypropyl cellulose and croscarnell ose
sodium In yet another preferred enbodi nent, the solid

th spetes prficredrphbdiesnhtadrsoXy pispgpsibn caeddsad g eriayigyratiidons

-Iggst,ong e chgient, which is a sugar, sugar al cohol,
EVE TS EIEICA S FRB Csol i d di spersion of the invention is
prepared according to nethods known to the art for

t he manufacture of solid dispersions, such as

TMShQRATEE r b @ CHBOLIREYS, thotolBhtpe 8%t LHSEORs BN idVRIytroli-
- coating, prilling, congealing, solvent evaporation

dengy crofgagagléose gray i @nd Bysrepyyseyierrglivpgteuum dryi ng,
| ayeri ng of powders, granules or pellets and fluid
bed granul ation), coprecipitation, supercritical fluid

tLr?CaﬂQtﬂlaro%Yef%q QJrf&ttrEQrﬁt Al Solia dispersion compnises hydroxypropyt

cellulose and croscarmelloss sodium.

In yet another preferred embodiment, the solid dispersion compnses hydroxypropy!

celiulose and at least one excipient, which is a sugar, sugar alcoho!, cyclodextnn.

The solid dispersion of the invention is prepared according to metheds known to the
art for the manufacture of solid dispersions, such as fusion/melt technology, hot melt
extrusion, hot melt coating, prilling, congealing, solvent evaporation (e.g. freeze
drying, spray drying, vacuum drying, layenng of powders, granules or peilets and
fluid bed granulation}, coprecipitation, supercntical fluid technology and electrostatic

spinning method.



spinning nmethod. 7 Hot nelt extrusion or solvent
evaporation techniques are preferred processes for
preparation of solid dispersion formulations of this

i nvention. A solvent suitable for manufacture of solid
di spersions by sol vent evaporation processes such as
spray-drying, |ayering and fluid-bed granul ation can

be any conpound, wherein the conpound of Fornula I
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preparation of the solid dispersion. An aspect of the

nEngesatyl bR MR R acgudicidnily splabie tp makie demppusistirascable.
wherein the solid dispersion is substantially
honbgeneous. An aspect of the invention of particular
imt @rdated aniwodphan n’naacmlnteinc aded donpesifhétomr, ofithe skl dikpersion
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drUg el Lase, bioavailability, inter-patient
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t he purpose of this invention, is a mammal, i ncluding
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dispersion 1s substantiaily homogeneous.

An aspect of the invention of particular interest is a pharmaceutical composition, in

which the compound of Formula { is substantially amorphous.

This pharmaceutical composition will be utilized to achieve the desired
pharmacological effect by oral administration to a patient in need thereof, and will be
advantageous i0 a conventional formulation in terms of drug release, bioavailability,
inter-patient variability and/or efficacy in mammals. A patient, for the purpose of this
invention, is a mammal, including a human, in need of treatment for the particular

_condition or disease, including prophylactic treatmen.

For oral administration, the solid dispersion described herein can be formulated: into



condition or disease, including prophylactic
treatnent. For oral adm nistration, the solid
di spersion described herein can be fornulated into 8
solid or liquid preparations such as powder, granules,
pellets, tablets, capsules® dragees, chewable
t abl et s, effervescent tablets dispersible tabIets
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urinary tract, eye, liver, skin, head and neck, thyroid, parathyroid and their distant
metastases, but also includes lymphomas, sarcomas, and leukemias.

Examples of breast cancer include, but are not limited to invasive ductal carcinoma,

invasive lobular carcinoma, ductal carcinoma in situ, and lobular carcinoma in situ.



cancers of the breast, respiratory tract, brain,
reproductive organs, digestive tract, urinary tract,
eye, liver, skin, head and neck, thyroid, parathyroid
and their distant netastases, but al so includes

| ynphomas, sarcomas, and |%eukeni as. Exanpl es of breast
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ENndonet Fia cervi ca ovari a ahd

caneerp aﬁomehhhasnM&ar®mﬁa1o&ﬁﬁﬁe wﬁevmam RHERI 35 ofell as
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astric gancreatlc rectal smal | intestine,
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Skin cancers include, but are not limited to squamous cell carcinoma, Kaposi's
sarcoma, malignant melanoma, Merke! cell skin cancer, and nen-melanoma skin

cancer.

Head-and-neck cancers include, but are not limited to laryngeal / hypopharyngeal /

nasopharyngeal / oropharyngeal cancer, and lip and oral cavity cancer.

Lymphemas include, but are not limited to AIDS-related lymphoma, non-Hodgkin's
lymphoma, cutaneous T-cell lymphoma, Hodgkin's disease, and lymphoma of the

central nervous system.

Sarcomas include, but are not limited to sarcoma of the soft tissue, fibrosarcoma,
osteosarcoma, malignant  fibrous  histiccytoma, lymphosarcoma, and

fhabdomyosa.rcoma.
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and drug-drug interactions, and the like,

The pharmaceutical compositions of this invention can be administered as the sole
agent or in combination with one or more other therapies where the combination
causes 0 unacceptable adverse effects. For example, they can be combined with
cytotoxic agents, signal transduction inhibitors, or with other anti-cancer agents or
therapies, as well as with admixtures and combinations thereof.

[n one embodiment, the pharmaceutical compositions of the present invention can be
combined with cytotoxic anti-cancer agents. Examples of such agents can be found in

the 11™ Edition of the Merck Index (1996). These agents include, by no way of
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compositions of the invention also include newly discovered cytotoxic principles such
as oxaliplatin, gemcitabine, capecitabine, epothilone and its natural or synthetic
derivatives, temozolomide (Quinn et al, J. Clin. Oncology 2003, 21(4), 646-651),
tositumomab (Bexxar), trabedectin (Vidal et al., Proceedings of the American Society
for Clinical Oncology 2004, 23, abstract 3181), and the inhubitors of the kinesin
spindle protein Eg3 {(Wood et al., Curr. Opin. Pharmacol. 2001, 7, 370-377).

[n another embodiment, the pharmaceutical compositions of the present invention can
be combined with other signal transduction inhibitors. Of particular interest are signal

transduction intubitors which target the EGFR family, such as EGFR, HER-2, and



pentostatin, N-phosphonoacetyl-L-aspartate (PALA),
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I n anot her enbodi nent, the pharmaceutical conpositions
of the present invention can be conbined with other
signal transduction inhibitors targeting receptor
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In 2nother embodiment, the pharmaceutical compositions of the present invention can

be combined with inhibitors of histone deacetylase. Examples of such agents include,
| by no way of hmitation, suberoylanilide hydroxamic acid (SAHA), LAQ-324
(Ottmann et al., Proceedings of the American Society for Clinical Oncology 2004, 23,
abstract 3024), LBH-589 (Beck et al., Proceedings of the dmerican Society for
Clinical Oncology 2004, 23, abstract 3025), MS-275 (Ryan et al,, Proceedings of the
American Association of Cancer Research 2004, 43, abstract 2452), and FR-901228
(Piekarz et al., Proceedings of the American Society for Clinical Oncology 2004, 23,

abstract 3028).
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(8) yield efficacy and tolerability results at least as good as those of the agents
used alone, compared to known instances where other cancer agent combinations

produce antagonistic effects.

It is believed that one skilled in the ar, using the preceding information and

information available in the art, can utilize the present invention to its fullest extent.

It should be apparent to one of ordinary skill in the art that changes and modifications
can be made ito this invention without departing from the spirit or scope of the

invention as i is set forth herein.

All publications, applications and patents cited above and below are incorporated

herein by reference.



Generally, the use of cytotoxic and/or cytostatic
anti-cancer agents in conbination wth the
phar maceuti cal conpositions of the present invention
will serve to; (1) yield better efficacy in reducing
the growth of a rumor or d%en elimnate the tunor as
conpared to adm nistration of either agent alone, (2)
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Phanplec 8 Ggiacdls. corrpl Fdat fliepessiehapmotsieny @d Wi cpmpound of
i ngl.e.agent__chenpt | es,.a riaj t.her [
PHERLET 38 LR B, PR B T R S e P
afusditt frererhticanterut tigppeg ii.n manmal s, especial ly
humans, (5) provide for a higher response rate anong
treated patients, (6) provide for a |longer survival
tine Ennng treated patients conpared to standard
*Rerapy treatments, (7) provide a |longer tine for
BBRKaf6 QOIS (R spaiTditon £8)s liekd efficacy and
tolerability results at | east as good as those of the
agents used al pRE preeRPiRedcHromkiagwphy Nst ances where
ot her cancer agent conbinations produce antagonistic
effeeds. It is behidwethdd@dphoneugkt ledspeqirdsbegpyar t,
using the preceding information and information
auaitabl e in theqad thro@Bgidbhy dezibdempr esent
invention to its fullest extent. It should be apparent
tigpone of - ordi ngeyingkbdhl in the art that changes and
nodi fications can be nmade to this invention w thout

depa@r ting from fhe.spicsdahcpeSfRBGOf the invention
as It is set for&hahereﬁn? Xll pﬁﬁ?ications,

~apphications angd;pal&nhsnkidstnrabove and bel ow are
i ncorporated herein by reference. 15 A synthetic

g&ﬁparation of the:.conpeund used in this invention is
escribed in Exanple 1. Representative salts of the

cogpound of  Exappliggl,are described in

HRMS high resolution mass spectroscopy



Exanples 2, 3, and 4. Novel solid dispersion

formul ati ons of the conmpound of Fornula |I are

described in Exanple 5 to 20. The exanples will serve

to further illustrate the invention without limting

it. Exanples Abbreviatioh% used in this specification

are as follows, HPLC high pressure |iquid

chromat ogr aphy LC- M5 Li quid chromat ogr aphy- coupl ed

FaSRATG PR P ¢ baEdpy3-lLerorEendlqui d chr omat ogr aphy

retention tinme NP nelting point MVWR nucl ear

resonance spectroscopy TLC thin |ayer chromatography

RT retention time ES el ect@tdspray HRVS hi gh

resol uti on nmass spectroscopy: 16 Preparation of

4- am no- 3-f | uor ophenol NH2 To a dry flask purged

Wi th Argon was added 10% &30 nmg) foll owed by

3-fluoro- 4-nitrophenol (1.2 g, 7.64 mvol) as a

solution in ethyl acetate (Mt nl). The mixture was

stirred under -an H2 atnosphere for 4 h. The m xture

was filtered through a pad of Celite and the sol vent

Was dey Apad Ak gd windersor edsceid POBSBUC €36 %ggfofllgfvgd bf €-fluoro-

desired product as a tan solid (940 ng, 7.39 mol; 97

geryrapngnel (1 BSniR® covBDA OB o utiangn (c&hy! agalye (49, pb). gTigBmixture
SII YU 2 ool o

l(»«H} , ?‘%gffiﬁ% ff—%@%%gﬁ%ﬁﬁ%i z}he ngure@aé%né—eﬁ%uéﬁgh a pad of

felig-aa6 tho S@¥ ¢t Lo gy aveniok ydsy reddicet p2s @ ox (bl chadesred

PRGN 258 (940 mg, 739 mmol; 97 % yield); 'H-NMR (DMSO-dg) 438 (s,
2H), 6.29-6.35 (m, LH), 6.41 (dd, J=2.5, 12.7, IH), 6.52-6.62 (m, 1H), 3.76 (s, 1H).

Preparation of 4-(d4-amino-3-fluorophenoxy)pyridine-2-carboxylic acid

methylamide

i
oRhoal
H
HoN ™ N 2N
F

- A solution of 4-amino-3-fluerophenol (300 mg, 3.9 mmol) in N.N-dimethylacetamide
(6 mL) cooled to 0 °C was treated with potassium tert-butoxide (441 mg, 3.9 mmol),
and the brown solution was atlowed to stir at 0 °C for 23 min. To the mixture was
added 4-chloro-M-methyl-2-pyndinecarboxamide (516 mg, 3.0 mmol) as a solution in
dimethylacetamide (4 mL). The reaction was heated at 100 °C for 16 h. The mixture
was cooled to room temperature, quenched with H;O (20 mL), and extracied with
ehtylacetate (4 x 40 mL). The combined organics were washed with H;O (2 x 30 mL),
dried (MgS0,), and evaporated to afford a red-brown oil. 'H-NMR indicated the

presence of residual dimethylacetamide, thus the oil was taken up in diethylether (30

mL) and was further washed with brine (3 x 30 mL). The organic iayer was dried



N~ NHHNF A solution of 4-am no-3-fl uoropheno
(500 ng, 3.9 mmol) in NN-dinethylacetamde (6 nlL)
cooled to 0 Cwas treated with potassiumterr-butoxide
(441 nmg, 3.9 mvol ), and the brown sol ution was
allowed to stir at 0 C fot?725 mn. To the m xture was
added 4-chl oro-eV-net hyl - 2- pyri di necar boxanm de (516
ng, 3.0 nmmol ) as a solution in dinethylacetam de (4
(SO hed peaentn s cHeAmebidte ADTC PBrct 262 Frd-Orpgn solic,
n1x ur.e { rature, quenched with

% uﬁ%?§d% g%?ng%gpﬂ&f%ﬁp§Ehtylacetate (4 x 40
nL) The conmbi ned organi cs were washed with H 0 (2 x
30 M), dried (vlgSO'), and evaporated to afford a

ed- brown_o di t Se
FaSTElal HTIRAEHA bt h A Rt e PR F il e >
inf o SHp@t MMty F—?l}lﬂﬂm@&%arﬁdw&vhaﬂdd\ﬁmhﬂumﬁcﬁer washed with
brine (5 x 30 nL). The organic |ayer was dried 17
(NIgSO, ) and concentrated to give 950 ng of the
desired product as a red-brown solid, _which was used
in the next step rfhout purlflcatlon C)Exarrple 1

Prepar ati on ofCl-
4{4-[ 3- (4-chl ororlgtzfr @yl)—n ur ei doj - 3-
f1 uor opbenoxy} py drm oxy aC|d nmet hyl am de

CF3 oI d., , ON /HNxpM N H HHF To a
sol uti on of

4- (4-am no- 3- fluorophenoxy)pyridine 2- carboxylic acid
nmet hyl am de 177 0. 68 % % % de
Tachet A0 BF 4r&2auRT T OPEREREY hm%"ﬁﬁq PotiTig gy dPdpde

Qll')slomgrg) 680m§1%l)rnr1] rtmugne (BTH'@E RiaX haHe 4V@§or§13| (ﬁrﬁfﬁ@r&hetﬁ@%m‘nyl
EHDE? ature for . he reaction was concentrate

imodemate ddifcsg, @Jé?emm)e Tamdmwée Vasstdisd ahersm EmperiEeldr 72

h. The reaction was concenirated under reduced pressure and the residue was triturated

with diethylether. The resulting solid was collected by filtration and dried in vacuo for
4 h to afford the titie compound (155 mg, 0.32 mmol; 47% yisid); '"H-NMR (DMSO-
ds) 2.78 (d, /=4.9, 3H), 7.03-7.08 (m, 1H), 7.16 (dd, J=2.6, 5.6, 1H), 7.32 (dd, /=17,
1.6, 1H), 7.39 (d, J=2.5, 1H), 7.60 (s, 2H), 8.07-8.18 (m, 2H), 8.50 (d, /=5.7, | H),
8.72 (s, 1H), 8.74-8.80 (m, 1H), 8.50 (s, 1H); MS (HPLC/ES) 433.06 mz = (M + 1).

A method of preparing 4-chloro-N-methy!-2-pyridinecarboxamide is described in
Bankston et al. "A Scaleable Synthesis of BAY 43-9006: A Potent Raf Kinase
Inhibitor for the Treatment of Cancer” Org. Proc. Res. Dev. 2002, 6(63, 777-731.

Example 2: Preparation of 4{d-[3-(d-chloro-3-trifluoromethytphenyl)-ureido}-3-

fluorophenoxy}-pyridine-2-carboxylic acid methylamide hydrochloride

The compound of Example | as a free base (2.0 g) was dissoived in anhydrous
tetrahydrofuran (15 mL) and a 4M HCldioxane was added (excess). The solution
was then concentrated in vacuo to afford 2.32 grams of off-white solids. The crude
salt was dissolved in hot ethano! (125 mlL), activated carbon was added and the

mixture heated at reflux for 15 minutes. The hot suspension was filtered through a



with diethylether. The resulting solid was coll ected

by filtration and dried in vacuo for 4 h to afford

the title conmpound (155 ng, 0.32 mml; 47%yield);

"HNWVR (DVMSO db) 2.73 (d, J=4.9, 3H), 7.03-7.08 (m

1H), 7.16 (dd, J=2.6, 5.6,81H), 7.32 (dd, J=2.7,

11.6, 1H), 7.39 (d, J=2.5, IH), 7.60 (s, 2H)

8.07-8.18 (m , 8.50 (d, J=5.7, 1H), .. 8.72 (s, 1H),

29 41 B >% hfnﬁﬁngeg .lfs@wi L TP mAR PP LIEF @35%\ Spse v 2

MeZzer dvMniuhd) TheApRAINQO o0k RE@RANENG by suction filtration, washed

4-ph|oro-|ihnethy - 2-pyridi necarboxam de is described

i with BanRs et leragy andax-&ed]| Bibinelhgyiusesivere gpn@piyated down
42006114 BOY BNk 38 dHoRaE fakid NBIDI LOL o €

Bt ho AP (B ke YRR M) WpEeRl 3% ogg e of

FBldsr8%.collExaiguideo@binkt epattatiirgrmrapf The colorless salt was dried in a

4{4-[3-(4-chloro-3-trifluoreonmethyl phenyl).-urei dol - 3-
PR BHEn O py Tl Rt PR R B le RaE AR a2
hyg.pchl ori de The conpound of Exanple | as a free base
(2.0 g) was djssolved in anhydrous tetrahydrofuran
MRS Jondl R @M HCl / di oxane was added (excess). The

SOl Hidi9anaivas then concentrated in vacuo to afford

2.32 grans” of off-white solids. The crude salt was

di ssolGeld- i n hotowtdhanol (125 nlL), activated carbon

s added and t m xture heated at reflux for 15
ﬁ?nutggSthe ho?gg%spension was filtered through a 18
gad. of3.1Cel ite 52I6and all owed to cool to room
t.enper h?re. Thg @%ask was placed in a freezer

vernﬂé’ . The c+YStalline solids were coll ected by
suctiqgnefiltratipsg washed w th ethanol, then hexane
and air-dried. The nother |iquors were concentrated
down 1488 cryst ¥ zation (in freezer) allowed taking

pl ace overnight. A second crop of solids was

col l ected and conbined with the first crop. The

S r Gy A, VAaCL _' . .

L G S A R e B S TR
HipPoghen (- AIWyridisd-Tcapopdicnicid BaBy@mitt erevital

anal ysis: Calcd. Found C 48.57 48,68 H . 3.11 2.76

The compound of Example | as a free base (2.25 g) was dissolved in ethanoi (100

mL) and a stock solution of methanesulfonic acid (excess) was added. The solution
was then concentrated in vacuo to afford 2 yellow oil. Ethanol was added and
concentration repeated, affording 2.41 g of off-white solids. The crude salt was
dissolved in hot ethano! (~125 mL) and then cooled slowly to crystallize. After
reaching room terﬁperamre, the flask was placed in a freezer ovemight. The colorless
crystalline material was collected by suction ﬁltration';‘the filter cake was washed with
ethanol, then hexane andlair-dried, to afford 2.05 g of matenal, which was dnied in a
vacuurm oven at 60 °C overnight.

Melting point: 231 °C



N 10,79 10.60 O 13.65 13.63 F 14.63 14.88 Exanple
3: Preparation of
4{4-[3-(4-chloro-3-trifl uoronethyl phenyl) -ureido) - 3-
| I uor ophenoxy) - pyri di ne- 2-car boxylic acid nethyl am de
nmesyl ate The conpound of Bxanple 1 as a free base
(2.25 g) was dissolved in ethanol (100 ni) and a
stock solution of methanesul fonic acid (excess) was
didrettal THEYSEOl ution was then concentrated in vacuo to
af f or yello Et hanol was added and
concegfﬂr%%\tl on ﬁegggt ed, affording 2.41 g of off-white
sol i dg5.6he craded4salt was dissolved in hot ethanol
-125_nl.) and th cooled slowy to crystallize. After
achi"% room tenperature, the flask was placed in a
fnr eezegsoverni ghts The colorless crystalline materi al
was collected by suction filtration;.the filter cake
Wwds wadhed witHSy 0%t hanol, then hexane and air-dried,
to af foig 2.05 1ggf materlal which was dried in a
vacuum oven at 60 ' C overni ght Melting point: 231 C
B9 EFéfental andl ysis: Calcd. Found C 45.64 45.34 H
3.31 3.08 N9.68 9.44 d 6.12 6.08 F 13.13 13.42 S
5.54 5.59 Exanple 4: Preparation of
4{4-[ 3-(4-chl oro-3-trifuoronet hyl phenyl)-ureido]-3-
tExump&pbeﬁoep&ay?ticpymf di-h&-@-ddorb Beyriflue rambtdiytpéthw -andidig-3-

HEDREAATY S SRR ATt 45
gfggégggéﬂwfgo%f%awel 7&336 ngg d Jeé)h@:{]sows;gengec{n‘ r) et\ill\%ol (50

mL) and benzensulfonic acid (0.737 g) in ethano! (S0 mL) was added. The mixture
was heated with vigorous stirring.  All solid material dissolved to 'give a reddish
solution. The solution was allowed to cool to room temperature and the fask
scratched. Crystal formation was slow, some seeds were found, added to solution and
placed in freezer overnight. Grayish-tan solids had formed ia the flask; the material
~ was broken up & collected by suction filiration. The solids were washed with
ethanol, then hexane and air-dried.  Weighed product: 2.05 g, 69% yield.
Melting point: 213 °C ‘

Elemental Analysis:

Caled. Found
C 50.59 50.24
H 3.30 3.50
N §8.74 8.54 C
F 11.86 11.79
Cl 5.53 5.63

S 5.00 5.16



was heated with vigorous stirring. Al solid materi al
di ssolved to give a reddish solution. The solution
was allowed to cool to roomtenperature and the flask
scratched. Crystal formation was slow, sone seeds were
found, added to solution &hd placed in freezer

overni ght. G ayish-tan solids had formed in the flask;

the materi was broken_u |l ected b

T | 5 P SBOT | Oe wdr b WS QBRI Sbr OISk e
hﬁmﬁaﬂﬁ{tdv@hﬁu\dyhﬁe&m Ve gheshdat QFUSIridide- 2280 xPROY0  acid
yield. Melting point: 213 C Elenental Analysis:

Cardy! AmsigAGth Rolgo Yeyseligime. 4 3,30 3.50 N.8.74 8,54
F 11.86 11.79 C 5.53 5.63 . S 5.00 5.16 20 Exanple
5o appéwp%& 1@l 0% Pagt of 1 @&Ppﬂndcﬁfs%‘é@ieoln%@f free base was mixed

VP:2 ®
rﬁ}kﬁ%#ﬁngpﬁngﬁgﬁnleme ng]’é’??ﬁ%?%p%9u8Q§f”8¥”“hm &
naf-iaanboxyt dfca &dimixnuaedhydetcmiate eatdl, until all powders are in
pol yvi nyl pyrrolidone. an. uncapped via], one part
Poblgentistiear: el v abietOe P RBE et i b & ary
Whi f1 1§0urs-PaKduSs. pol yvi nyl pyrrol i done (PVP-25 /

Kol I'idon's 25), and dissolved in a sufficient anmount

of at: | mxture of acetone and ethanol, until al
powders are in solution. The uncapped V|aI was pl aced
| Entagnde véic ipp goder s¥t 2al +Aowlidagipersiondoy 4 {Edp-(atchloro-3-

Sg‘?ﬁlg og'éstg\zl E?%&{l}fureﬁﬁ;?ﬁﬂtg) (?pfeﬁh%gaﬂ’ﬁgd & QErb%(ygh acid

tmeth luonideeti thyp gdhremyipyrroidoindo] - 3- |1 | uor ophenoxy} - pyrld
ne- 2-carboxylic acid nethyl amde with
mﬂeyvpanquﬁynmoldodtmend Qrfe Hmamtllaoﬂ taheb&s@maomndueﬁ parts of .

For mul d of
poiyr\rflljny?pmoﬁgoneaﬁ’%f’aﬁ I&cﬂ S were dissolved in 30 parts of a 80:20
acetone/ethanol mixture (w/w). Using a rotary vacuum evaporator the solvent was

removed at 70°C. The dry residue was removed from the evaporation flask and sieved

(630 um).

Example 7: Preparation of a 1+7 solid dispersion of 4{d-{3-(4-cbloro-3-
trifluoromethylphenyl}-ureido]-3-fluorophenoxy}-pyridine-2-carboxylic acid

methyl amide with polyvinylpyrrolidone.

Ome part of the compound of Formula I as base and seven parts PVP 25 were
dissolved in 30 parts of a 80:20 acetone’/ethanol mixwre (w/w). Using a rotary
vacuum evaporator the solvent was removed at 70°C, The dry residue was removed

from the evaporation flask and sieved (630 pum).

Example 8: Solid dispersion of d4{d-[3-(d-chloro-3-triflueromethylphenyl)-
ureido]-3-ﬂuoropheuoxy}-pyridine-E-carboxylic acid methy! amide with

bydroxypropyl cellulose (HPC) prepared by melt extrusion.

Two parts of the compound of Formula [ as base were mixed with one part of Maititol

and seven parts of HPC-M. The mixture was extruded using a lab twin screw extruder



pol yvi nyl pyrrolidone (PVP 25 / Kollidon(r) 25) were

di ssolved in 30 parts of a 80:20 acetone/ethano

m xture (wWw). Using a rotary vacuum evaporator the
solvent was renoved at 70C. The dry residue was

removed from the evaporati*bn flask and sieved (630

m. Exanple 7: Preparation of a 1+7 solid dispersion

of at 4 fen(p3radke afil @WN@0B2C. The extruded material was cut and subsequently
tr|fI oronethy pheny I% e|d 3 fluoro

XYY HHPE AU e o6 B 't:“il W @Wdﬁﬁaﬁwe ua%ﬁ et w.qrht can be

poﬂumrrmnnmcptok doRBe NEcHRAELpsOf J BB 1eE AITRAMNGLOf

Forrmula | as base and seven parts PVP 25 were

di ssolved in 30 parts of a 80:20 acetone/ethano

m xture (Ww). Using a rotary vacuum evaporator the
sdlxeemtle WwAs Ydibvdtheatioy 0 IHd3d#-yblvesBduiuwasnethylphenyl)-
requl\é)%g ffurocr)‘rénphtegopﬁ ag%g%t;r gﬂg&LgF amgdmeghy agni&ge’\gith PVP
4&A@hﬁoﬁﬁrmhhﬁeonﬁumrlfluoronethylpheoyl)-

urei do] - 3-f| uor ophenoxy) - pyri di ne- 2- carboxylic acid

med byl lti@nd fle4 Wk bhthe b}?dfe&)émbﬁm‘yd)f TRkl 10 @ adeHRE) 2 kg of PVP
prepared by ‘melt extrusion. ans of the conpound

o SR AT O%\%‘*B%@et%ﬂ@%@(@et 1% “@harepaee. long @ Auidized

MiRh tyt@lm AR a%?rV@ﬁR pattes Qb VE}E’ ”ugtlae gbes&w Bed™BB 1.6 kg

extruded using a lab twn scre
t epperatliee WHIUIGO- 200GeraNre ©Xxilr UYEd Afat érwrag thmasomut was

ar}dev?cf ﬁsﬁweweé‘ranmt cgn beu§c?g%s n s'onptac%}q be %uré}aeﬁ f%rgm-l_ated for.

resu be usé IS or
f&Rmhﬂﬁ*6ﬂkﬁﬂh&bﬁﬂa&ﬁﬂﬂﬁ%&ﬁﬂﬂﬁuﬁ@ sachet, capsule or
tabl et fornulations. Exanple 9: Solid dispersion of
4(4-[3-(4-chl oro-3- trifluoronethylphenyl)

ureldOJ-S Iug henoxy} pyri di ne- 2- carboxylic acid
mECAIP ] Ae SO IR OBnd cHESE4FREPTOLE Betroaii ipheny)-

sql-sbbpR ebr t%h@mk@ anhlh% ﬁéarBB@ylﬁoﬁmﬁ’urﬂgthW aﬁﬁaémb @a lpyp

as base and 25 10 a mxture”of
a@eﬂéw@uawdmwh&bwgméthanol was prepared. USlng a
fluidized bed vacuumgranulator this solution was

s ghayedemaitos arcpowtier: had arofaHHS@ekcgibed:mdS@mpmeﬂ, leosep! that the

N OGNS T AT

asEifflowis™or it can be further fornulated for

Example 11: Solid dispersion of 4{4-[3-(4-chloro-3-trifluoromethyiphenyl)-
ureidoj-3-fluorophenoxyj-pyridine-2-carboxylic acid methyl amide with PVP

and croscarmellose sodium .

A solutton of 0.4 kg of the of the compound of Formula | as base and 1.6 kg of PVP
25 in a mixture of 6.4 kg acetone and 1.6 kg ethanol was prepared. Using z fluidized
bed vacuum granulator this solution was sprayed onto a powder bed of 2 kg
croscarmellose sodium at a temperature of 60-70°C. After drying the product was
sieved (! mm). The granulate can be used as it is or it can be further formulated for

example to sachet, capsule or tabiet formulations.



exanpl e to sachet, capsule or tablet fornulations.

Exanpl e 10: Solid di spersion of

4{4-[3-(4-chloro-3-trifluoronethyl phenyl) -

ur ei doj - 3- 11 uor ophenoxy} - pyri di ne- 2- car boxyl i c acid

nmet hyl amide with PVP and?sodi um starch glycol ate.

- This material was prepared in a simlar way as

descri bed in Exanple 9, except hat the solutiaon is

JpRERE bt 000 pUVRRPOBell H-b kYo Rodi NP Pa t pbey)-

gj}?@a‘aloﬁg-_?lua’cﬂ?leﬁbxﬂ%&ﬂhﬁeaﬁ&ﬁ)ﬁxﬁ?&a{@& Emdidil PRkdedwith PVP,
I spersion o

Afdscp Gugilps ¢ bl day @ 234 tryiE e TS FOESt Y P R ny | ) -

ur ei doj - 3- 1 [ uor ophenoxy} - pyri di ne- 2- car boxyl i ¢ acid

Mt hyphtenstives pakrekedPYR siaid Ve o8 daameEd osbxasundi Uimexcep! that
| ution of O f 1 the g un, |

R A e e

aqetl kgeniandryltabink geleddsanol was prepared. Using a

fluidized bed vacuum granul ator this solution was

sprayed onto a powder bed of 2 kg croscarnell ose

sodium at_ a_tenperature o -70C.. After drying th
prodwt s Sold e@é‘b‘"i‘f’“ n?g .4?5}%36?‘6?%%@{%%%"%Q“Yﬂfﬁ’éay b-
afeidb)-BNuBFopulen &8N- Rl IL R (@ MUb @8 ednE @K1 QXA &vith
to sachet, capsule or tablet formulations. 22 Exanple
FPPC-Sh) gl psePemeiash sutium .
4{4-[3-(4-chloro-3-trifluoronethy%gﬁen%b%-
ur ebldopn St Pruler ebHErfdxXYs coyprauai nd-fzraaleoeyhase aatild kg of
o , p . h . a _
TR T A U R P G CBpRFp 3 Akl B tor
isniudosiwdsl grayeelyoras adeseddrbed ph 2Exanpbsatk]logxesipdm at a

that th I i , d t .
ceREseTRg B kg SRR Pl G el e Thegranulate

o€ O GESEsal Isidrer e@ldeth 052 fodmx @i &r k3amSeld shchet, capsulé or
di sper si on. of

ApfetfamyulaiORf-or 0- 3-t ri f | uor omet hyl phenyl ) -

urei do[ - 3-t | uor ophenoxy} - pyri di ne- 2- car boxylic acid

nmet hyl amde with HPC SL and croscarnel | ose sodi um A

ony of <Oy . 1 h fatihes. o] -
R L R
prreida)-adluotgilngo | folyvidtheZech rbexy livasisumegvhnmidt with T G-L

and croscarmellose sodium.

A solution of 0.4 kg of the of the cdmpound of Formula I as base and 1.6 kg of
HPC-L in 28 kg acetone was prepared. Using a fluidized bed vacuum granulator this
solution was sprayed onto a powder bed of 2 kg croscarmellose sodium at a
temperature of 40-60°C. After drying the product wé_s sieved (I mim). The granulate
can be used as it is or it can be further formulated for example 1o sachet, capsule or

tablet formuliations.

Example 13: Tablets containing a solid dispersion of 4{4-[3-(4-chloro-3-
trifluoromethylphenyl)-ureido}-3-fluorophenoxy}-pyridine-2-carboxylic acid

methyl amide

The granulate of Example 11 was roller compacled and screened 3 and 1 mm.

Subsequently the compacted granulate was blended with 0.34 kg croscarmellose



sol ution was sprayed onto a powder bed of 2 kg
croscarnel |l ose sodiumat a tenperature of 40-60C.
After drying the product was sieved (1 nm. The
anulate can be used as it is or it can be further
formul ated for exanple to2ksachet, capsule or tablet
formul ati ons. Exanple 14: Solid di spersion of

4{ 4- [3 (4-chloro-3-trif] uor th
WG 2Foflpydal %}BH%YHBWLC Ai%i5 e&‘é{f{"b%%ﬂ‘[? i
&@ésfafénd&msd&n\wsaedl-lﬁ@a ll:o{a@n@blarp‘réﬁab ey 9SS uzm 50 An

solution of 0.4 kg of the of the conpound of For ﬂ
Y basd tamomp@ml@gofoifomwpd |The faggs @Ya%tﬁaﬁé% for light
% eg%ared Using a.fluidized bed vacuum granul ator this
8iFtti%on was sprayed onto a powder bed of 2 kg

croscarnel |l ose sodiumat a tenperature of 40-60C
After drying the product was sieved (I trin). The

S S t
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A solution of 0.4 kg of the of the compound of Formula [ as base and 1.2 kg of PVP
25 in a mixture of 6.4 kg aceione and 1.6 kg ethanal was prepared. Using a fluidized
bed vacuum granulator this solution was sprayed onto a powder bed consisting of 0.8
kg croscarmellose sodium and 0.8 kg microcrystailine cellulose at 2 temperature of
60-70°C. After drying the product is sieved (I mm). The granulate is roller
compacted and screened 3 and | mm, Subsequently. the compacted granulate was
blended with 1.34 kg croscarmellose sodium, 24 g colioidal anhydrous silica and 36 g
magnesium stearate. This ready-to-press blend is compressed on a rotary tablet press
to tablets coataining 20, 50 an 100 mg of the compound of Formula . The tablets

may be film-coated for light protection.



sodium 24 g colloidal anhydrous silica and 36 g
" magnesi um stearate. This ready-to- press bl end was
conpressed on a rotary tablet press to tablets
contai ning 20, 50 an 100 ng of the conpound of

Formula I, The tablets may be filmcoated for |ight
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spectronetry. The determ ned anount of active was
calculated as % (mn) of total dose (50 ng). In
Figure | the drug dissolution of the solid dispersion
of Exanple 6 and 7 was conpared to a 1+7 physica

m xture of the conpound ofSFornula | as base with PVP
25 prepared by blending of the active and the
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Example 19; Comparison of the oral bioavailability of several cooventional
formulations of the compound of Example [, and the new pharmaceutical
composition of Example 5,

A single dose of the compounds of Examples 1, 2, 3, 4, and 5§ was administered to
each of three fasted male Wistar rats {220-250 g; 6-8 weeks oid) orally. Compounds
of Examples 1-4 were administered by oral gavage in the formulation described in
Table 1. The solid dispersion of Example 5 (1.25 mg drug substance in 5 mg PVP-25)
was administered in size 9 capsules. One capsule was administered per rat.
Approximately 0.4 mL of whole blood was collected via an indwelling juguiar
catheter at: 0.25, 0.5, 1, 2, 4, 7, 24, and 48 h post-dose. The blood samples were
centrifuged (approx. 5 min.) in order to obtain plasma which was then transferred to

the appropriately labeled vials and stored frozen (-20°C) until analysis for parent drug.

Plasma samples were analyzed via LC/MS/MS for parent drug concentrations and

pharmacokinetic parameters were calculated using Watson LIMS.



good stability of the supers atu rated solution the
new solid dispersion fornulations of this invention
are rated suitable for achieving inproved absorption,
bi oavail ability and efficacy in the treatnent of
hyper-proliferative disorders, including cancer.
Exanpl e 19: Conparison of the oral bioavailability of
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12.1 7 0.5% Tween 80 in water 3 ¢ 0.5% NaCMC and 16.5
Qe dose of 5 mg/kg of the pharmaceutical composition of Example 5 means 5 mg of

drug substance (compound of Example lj per kg of body weight. The relative
bioavailabilities in the rat are calcutated from the data of an intravenous bolus dose of
2 mg/kg in the same strain of rats, using a solution of the active in a Cremophor
RH40: ethanol:

arm of the suspension in 0.5% tylose solution (9.9% F) reflects 2 crystalline,

water (12.5:12.5:75) vehicle. The plasma exposure in the exposire

micronized drug substance with the following characteristics: 208 °C (onset), 211 °C

(peak), AH=91.4 Jig.

The pharmaceutical composition based on a 1+4 solid dispersion of the comppund of
this invention with polyvinylpyrrolidone (PVP-25, Example 5) provides an improved
absorption and oral exposure in the rat, compared to two conventional formulations of
the free base, and three conventional formulations of pharmaceutically acceptable

salts of the compound of Formula L



0.5% Tween 80 in water 4 j 0.5% NaCMC and 15.8 tO

0. 5%ween 80 in water | S Encapsul ated 42.2 25 The

dose of 5 ng/kg of the pharnaceutical conposition of

Exanple 5 means 5 ng of drug substance (conmpound of

Exanpl e 1) per kg of bodyZieight. The relative

bi oavailabilities in the rat are calculated fromthe

data of an intravenous bol us dose of 2 ng/kg in'the
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Plasma samples were analyzed via LC/MSMS for parent drug concentrations and

pharmacokinetic parameters were calcutated. The results are presented in Table 2.

. Table 2: Comparison of the exposure in the rat for different formulations of the

compound of Formula |

Suspension of Solid dispersion
micronized compound suspended in water
Dose [mg/kg] 2 10 50 2 10 50
AUC (mg*h/L} 4.1 13.9 30.1 0.8 43.6 152
Cmax [mE/L] 0.34 1.1t 2.24 1.00 528 12.7




wei ght were applied in a volunme of 5 niL/kg body
wei ght. For the new conposition of Exanple 11,
cont ai ni ng 10% of the conmpound of this invention, an
amount O[ 20, 100 and 500 ng granul ate/ kg body MEIght
(equi val ent to doses of 2210 and 50 ngy/ kg
respectively) was adm nistered in 5 nL water/ kg body
wei ght. Approximately 0,5 nL of whol e bl ood was
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cma. of the novel formulation are 5 tinmes higher than
for the conventional suspension. This proves that
even when adm ni stering high doses in animls studies,
absorption and oral exposure are inproved
significantly by applicatidbn of novel conpositions of
this invention containing the conpound of Fornmula I in

tgFiforn1of a solid dispersion conpared to
: tional formulations of this drug. Based on these

findi ngs |t can_be .ass d. that this. newt
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and/or salts, hydrates, solvates thereof in the form
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solid dlsger3|on conpr|3| g ab | east llhe campound of
ac eptwwré matri x.
HNHF 3. A ()
commsnlonacormngNo dl ai m 2, "wherein the matrix
conpri ses polyneruc ex0|p|ents or non-pol ynmeric
exci pi ents capabl e of dissolving or dispersing the
conpound of Formula I. 4. A conposition according to
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For nu

cor!'lpoulnd of Formula L.

4. A composition according to claim 2, wherein the matrix comprises a combination
of polymeric excipients and non-pclymeric excipients capable of dissolving or

dispersing the compeund of Formula [.

5. A composition according to claim 2, wherein the matrix comprises a water soluble

polymier,

6. A compositicns according to claim 3, wherein the maitrix comprises at least one
polymer from the group consisting of pol}?vinylpyrrolidone, copovidone,
hydroxypropyl cellulose, hydroxypropyl methyl cellulose, polyethylene glycole or

polyethylene oxide.

7. A composition according to claim 6, wherein polyvinylpyrrolidone is used as

matrix agent.



5. A conposition according to claim2, wherein the
matrix conprises a water soluble polyner. 6. A
conpositions according to claim5, wherein the nmatrix
conprises at | east one polynmer fromthe group

consi sting of polyvinyl pyftolidone, copovidone,

hydr oxypropyl cellul ose, hydroxypropyl nethyl

cel | ul ose, polyethylene glycole or polyethylene
ﬁxmdeomﬂosmn@mp@sg td B& mat ededinge te 4k Hitim o hegeerei of
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rahmotqm t he conmpound of Fornula | cal cul ated as
solvent-free base to polyvinyl pyrroiidone is between
1:0.3 and 1:20 . 9. A conposition according to claim
9, Mﬁa%%gn 1AV HEQUMBOPYIm GelvhettiasH i ypoed @Bulofmik lused as
agent A conposition according to claim9, wherein
t hensiek g¢ant.rati o of the conpound of Formula |
cal cul ated as solvent-free base to hydroxypropyl
cellulose is between 1:0.5 and 1:20. 11. A
¢onposhbiscivnaccodids hyclsion %m\ynemﬁn thhevegho cviodii ey eRwionsd of
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subﬁubhﬂiedohydroxypropyl ceIIquse st arch,
m crocrystalline cellulose or a conbi nati on t her eof .
12. A conposition according to claim38, wvherein the
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croscarnellose sodium 13. A conposi tion accordlng
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{2. A composition according to claim 8, wherein the solid dispersion comprises

polyvinyipyrrolidone and croscarme!lose sodium.

13. A composition according to claim 8, wherein the solid dispersion comprises

polyvinylpyrrolidone and sodium starch glycolate,

{4, A composition according to claim 8, wherein the solid dispersion comprises

polyvinylpyrrolidone, croscarmellose sodium and microcrystalline cellulose.

15. A composition according to claim 10, wherein the solid dispersion compnses

hydroxypropyl cellulose and croscarmellose sodium.

{6. A composition according to claim 10, wherein the solid dispersion comprises
hydroxypropy! cellulose and at ieast one excipient which is a sugar, sugar alcehol,

cyclodeximin.

17. A composition according to any of the proceeding claims, wherein the solid

dispersion is substantially homogeneous.



15. A conposition according to claim 10, wherein the

solid dispersion conprises hydroxypropyl cellul ose

and croscarnel | ose sodium 16. A conposition according

to claim210, wherein the solid dispersion conprises

hydr oxypropyl cellul ose adll at | east one exci pient

which is a sugar, sugar al cohol, eyelodextrin. 17. A

conposi tion according to any of the proceeding clains,
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pharmaceutical conmposition in formof a tablet, 21. A
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of the proceeding clains, which is a pharnaceutica
conposition in formof a powder, granul ate or sachet.
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23. A progcess for the preparation of a solid dispersion of the compound of Formula I

o ' 0 _-CH,

which . compnses simultaneousiy exposing the compound of Formula [ and at
least one matnx agent to hot melt extrusion, hot melt coating, prilling, congealing,

soivent evaporation techniques or a combination thereof.

24. A process according to claim 23, wherein the solid dispersion is prepared by
exposing the compound of Formula I and at teast one matrix agent to hot melt

extrusion.

25. A process according to claim 23, wherein the solid dispersion is prepared by
exposing the compound of Formula I and at least one matrix agens 1o solvent

- evaporation lechniques.



24. A process according to claim 23, wherein the solid
di spersion is prepared by exposing the conpound of
Formula | and at |east one matrix agent to hot nelt
extrusion. 25. A process according to claim 23,
wherein the solid dispersion is prepared by exposing
t he conpound of Fornula | &3ad at | east one matrix

ggnt to sol vent eva %tlon te hnlgues 32 26.
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C TR S&RocfRl Fro th@%f BhM Mz DI HRHBALE thhhdA-bloParil OUP
consi sting of anoP et hanol , n-propano
|§gmppwmh@mimndmacetone 27. A process according to
claim 26, wherein a m xture of ethanol and acetone is
used as solvent. 28. A process as clainmed in claim 23

27.t A pidcesyMdreoding tb bkxim ab) whateiapanisivnaof hdnot rilercetone stused as
with at | east one additional processing step, which is
nﬁﬂ“ﬂﬁg, sieving, roller conpaction, grinding,
screening, mxing or a conbination thereof. 29. A
process as clainmed in claim23 to 28 conprising the

28.addiredeshasl claimed inglaimcBhiedTnwhergin the saigl digperpiangs fgtheptreated
wﬁtF a8t %Be lt?orﬁp@{gg@s%ﬁg tsfeg a\lvw@ﬁ ?s‘%{?ﬁl‘?x% @ievlﬁg GbRieNt s

rma mxture

t adthedction,fgrinting, waeainkomixing orsamindtisatios thersbf.

phar maceuti cal conposition, whenever produced by a
process of any of the clains 23 to 29. 31. Use of

29 A7 4rbcdsd 4 Ghilned @r daiht 25 dousrRiRiEk RiReditiontll seipdst] - 3- |
uorophenox¥é3“£ééL I ne-2-carboxylic acid nethyl am de
t

apeinpungiag speision vaih engros nare phaspacquicalppeeptable
g?)g%lge@lﬁg W Brfh xR d‘ﬁ‘l %Hﬁs ltnhﬁur% Qﬁtﬁ%zﬁflet@ fﬁl@h b&zjosules or

rsion as clarne one clalns

36aches. t he treat nent of hyper- proliferative d| sor ders
in a mamual, including a human, either as sol e agent
or in conbination with other therapies. 32. Use of

30 4A4hhdndcéutidal ErRpodition] WhetRvaRbdiEPBE A Ytocedsofupdf tBe blaims

uor ophenox
95 5 IO9 y}-

31. Use of 4{4-[3-(4-chloro-3-trifluoromethylphenyl)-ureido]-3-flucrophenoxy} -
pyridine-2-carboxylic acid methyl amide and/or salts, hydrates, solvates thereof in
the manufacture of a medicament in the form of a solid dispersion as claimed in any
one of claims I to 22 and 30 for the treatment of hyper-proliferative disorders in a
mammal, including a human, either as sole agent or in combination with other

therapies.

32. Use of 4{4-[3-(4-chloro-3-trifluoromethylphenyl)-ureido]-3-fluorophenoxy}-
pyridine-2-carboxylic acid methyl amide and/or salts, hydrates, solvates thereof in
the manufacture of a medicament in the form of a solid dispersion as claimed in any
one of claims 1 to 22 and 30 for the treatment of cancer in a mammal, including a

human, either as sole agent or in combination with other therapies.



pyri di ne-2-carboxylic acid nethyl am de and/or salts,
hydrates, solvates thereof in the manufacture of a
nmedi canment in the formof a solid dispersion as
claimed in any one of clains | to 22 and 30 for the
treatnment of cancer in a manmmal, including a human,
either as sole agent or in 3Bonbination with other
therapies. 33 33. Use of
4{4-[3-(4-chloro-3-trifluoronethyl phenyl)-ureido]-3-fl
33. ueﬁ@&ﬂﬂﬂa%xh-cﬁm éltﬁﬁu&o&@ﬂh?@hyﬂyl)cu@;ab}hmmf)lhe@nypte

/or salts, drates, sol Vvates thereof
rmﬁtmmzﬂaréowllc@crfbrmthﬂmde and/qrtpalty, bb’f#ﬁa@ﬁ, sah@@ls thereof in
an%%ﬁ*:ag{r&r%%fea ?&ela enlt Eh fﬂ?¥c an(gkgars%ild %ksﬁéx@ﬁn%%if ?:l?un?a% in any
| o ofcildb@s & to mumms.o ﬁm‘tl’fe&rea’aﬁens of enagrént nomrhal, including a
conbi natjion with radio therapy. 34. of
e Syt B ol Bet OF o TR 1 SHER TIPS ei do] - 3-11
uor ophenoxy}- pyridine-2-carboxylic acid methyl am de
and/or salts, hydrates, solvates thereof in the

34l o EAdthIB d4whloso-Adtiilecrrmathylphembsureiom diuorpbenewy -
d | .
RS R B A s SRSl o
cthietmanafactune ofd mbdicyrhen dxihe farieofapsplid Gpedsoa astlaimed in any

e T8 L BB RN e e
aﬁﬂﬁ%&mﬁﬁﬁdﬁmmﬁwdrates sol vates thereof in the

manuf acture of a nedicanent in the formof a solid
di spersion as clained in any one of clains Ito 22 and

35 39 ngb i‘[g (Mcﬁﬁ') rﬂ:lﬂﬁ’ oﬁi@ﬁ]l ﬁ’rem I'fluo'r henoxy}-

I on anot er a ancer era
t pylg:hne h@aﬂﬁ@ﬁ acRD@ERyl swide am'lzid)r shltg, hsdraﬁel-‘sﬁlvatelslﬂ’p%r@f in
a re?nanufacﬁlré otNE medlgﬁrgént I?rln th:é f(i)(rlmngfs a dolid }éls’persmn as c{alme%Ain any
one of claims 1 to 22 and 30 for the treatment of cancer in a human, in combination
with another anti-cancer therapy targeting VEGFR, PDGFR, src, abl flt-3, EGFR,

HER-2, aurora, raf, MEX, ERK, PI-3 kinase, AKT, mTOR or HDAC.



