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WO 2006/ 113649 PCT/ US2006/ 014447 1 PHARMACEUTI CAL
COWCSI TION  FIELD OF THE | NVENTI ON 5 The present

Iy SRtk €l ates to pharmaceutical conposi pic@RS2006/014447
containing, as an active ingredient,

4- qui nazol i nam nes as well as use of the conpositions

in the treat ases such as
cancer. In pam&%ékghmw

conpositions contain at |east one 4-qui nazol I nam ne
active ingredi ent RIEE OFFHEINVENRON t or of EGFR and/ or
erbB2 protein tyrosine ki nase. 10 BACKGROUND OF THE

| NVENTI ON Phar naceut i cal acti ve conpounds ~ be
{ or mIRaPIRToRISRIATHPSE KuAreGTroBy cal ABPBATS cOUPEs. as

- arygdiveingnedient)4-qaipgeoipriisas well ke usd dfithedenpmositions it the

tgéaﬁﬁé}ﬁ %f ;%ﬁ é\‘gtlve']qd'i_’segie%%ha-pas %Jﬂ@erc Iﬂ?ﬁgr&&iar w ur%ni(ﬂeﬁfi’éai

properties arnaceutlcally actiVve s ance as

‘WEIPIOS'ﬁ@St@@‘a@l%JGE?!PQe t‘tﬂ“!ﬂé@'ﬁ%ﬁﬂ%ﬁdﬂ‘@wﬂe&@ﬂ@hﬂ is an

IRKIBHONBCEGER GAd/or drisB2Pibtainit@oding lasdsede those for oral,

rectal, nasal, topical (including buccal, sub-

I ingual, and transdermal), vaginal or parenteral

(i ncl udi ng i nt rBAGKGROUND OFIHE INVENAKINIS, i ntravenous,

and directly into the affected tissue) adm nistration

or in a 20 formsuitable for adm nistration by

I nhalPhbimeeteaticallynativd tariponds rinalieTppulited &dr administration by

{ r [

At e&% rg%tg'lg‘ﬁ[ f&&lly 1?18 abﬁr%?ﬁdi@er a{&m %@E&% ontt)GQ d%@%éeybemg

SR tBm o MISaT 5RO kel HBPEGR (6 Bt PhAMCpuiRal give

sibsipotenchs welknax dbd \subjeste tof bentreatedn Suiableo rpmatnzecedical

ﬁﬁﬁll&ﬁﬁ@ mdlﬂllaotﬁ&ﬁdfop%?a’lufe‘étapfnafsble toph‘déi %&a‘dm‘g B@&HF uef
ﬁ antl Ct?nc I? a o areliﬁr { Q lgr u

6'8 Bl AP TBEIeTEY 2K én’? F § H‘E!'é‘% 51 8“&%355%

tft@ﬁfﬁeusn nravensgs madlrﬁﬁbl it |the effastast tistus) rdminigtratiasxermiplae

ik edudatiié )for ladmmir@Xrainr by iMdIIoANG InsufffatiohN e tFR@indcputical

%@@o&hnﬂér%& Eh%g a{rﬁéﬁ? %E kynce?(ﬁggg@(ﬂake b%g.li r}#}:ﬁtﬁig &wrﬁ?ral

fogqriations dep, @H{ﬂ\&@e@,s tr@-‘si%‘t o thee Pma%@@qjv eActiven gOrpRPUPFe

- Gerteralipt use 0 iftedvbretus foEmyuldtien Ntersubeant indizated Ciataunsec ol the

Eb@ox‘ﬂ! RatGre Y Hal SiitdrterSHinRREn aRd/0f Y wedkfed wmma%ﬁ the

{ t k t whi
Rertp ArtEtsal, 30 05HS AR IR Aken RYGIE I Folh Badd
Emalenikeran®a Ledierandd Nyleran®i Piringthol, Tabiid®| anva recantly

Reflodd a2 buti thdtie Maldbeen &e dxbsptibh Ritivir thanihedsdrte Ki nases
EGFR 35 (Epithelial Gowh Factor Receptor - also

KNoWR o Bi8ts il setraPiiiartRB ¢ AAUR MGHGPacturer and to the patient.

Tablets may be manufactured economically and are conveniently shipped, stored
and dispensed. The patient can take advantage of a dosage form, which can be
produced with an accurate dosage and has ease of administration and portability.

4-Quinazolinamines as dual inhibitors of the protein tyrosine kinases EGFR
(Epithelial Growth Factor Receptor — also known as erbB-1) and erbB-2 have been
disclosed in International Patent Application PCT/EP99/00048 filed January 8, 1999,
and published as WO 99/35146 on July 15, 1999. The anhydrous and monohydrate
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di sclosed in International Patent Application

PCT/ EP99100048 fil ed January 8, 1999, and published
as WD 99135146 on July 15, 1999. The anhydrous and
nonohydrate 2 ditosylate forns of specific

4- qui nazol i nam nes were disclosed in Internationa
Patent Appllcatlon PCT/ US01220706 fil ed June 28, 2001

dl&sy ?r ? ey cgth spegitic, ggtu%%éo massgi%mo r\]ve‘gea I?hsglroged g'no Irﬂ:gmatlzona‘l5 Patent
(ibl{o'itl&;hi’mmséilﬁéﬁﬁfﬂléma@w 12961 Qxd padiRRedl Bk Wo 0208452 %n January

t hanesul phonyl ) et hyl ]

}rret hyl - 2-furyl ] - 4-qui nazol i nam ne ditosyl ate
nmonohydrate. This conmpound is now in devel opment as
GA572016 in the treatnent of various cancers,

i ncl Qfii pagtiewlasadnteresturig, NofREhloro-4-HaAworohenzyony)phamyl}-6-{5-({(2-

e SRR ariSI DS AR dtimine disyte mopohdrate
Thme:omphmmisymmoino@velabrhgm rael(ﬂvanm@lm 1@ treatrgpnt of various cancers,
|| for..a h uti,cal , coppositio i.ni n
inghiripreel, P BB Se e S, SR Rapcetz BT it Bl fow
chibiratgeristiédandi 1‘E posriydsdhdble it dquesusiddid oven tﬂd‘i@yﬁbwhlcally relevant pH
gt TS ol oS et B g or Sy
wateP @85 § Bigh dﬁxg”lbitf it is BifBcultttd ntafiRai GRMigh S&bLREbE pRBértideand good

i ngredi ent, %%h drug .dissolution is required to
flgwisharpeenttice pecded for tFpicah phsmaasAupical jrenyfighiripg prapgsses. Further, due

td IN¥ PBSPY &hhﬁé’ﬁmﬂ@ F&ﬁ%ﬂﬁ highWu2difeBbn B'réduired to achxcvc acceptable
har nmaceut i cal ormul atl on contai ni ng as an act

b}qmﬂ@mh%tﬂw ateﬁﬁs# ABYESIorH AaYeh Bow jdpatifie 2 @pyed carply ehaa@aceutlcal
f&&ulaﬁ@feolﬁﬂﬁ{ng fas %ﬁ Q&?veﬁﬁ@%ﬁbtﬂ até’-&ﬂﬁézﬂﬁnﬂlﬂ@%ﬂuch is effective as an

i_nhi b| tor. Such a pharmaceutical formulation produced

BGFR; pasr s5bB2 groteial ttoion kymmes, iuléhiton; Sjch i plprmaceutical formulation
prHaR S by AR b i PrheRi4iBh BloRldel figh dRBWisE81046n while maintainin ng good flow

PCharacteristcs uring processing. The discussion o
characteriptipsfusing grocessinBe i nvention herein is included to

expl ?hé‘dfsaﬁsm@ @f %ma%oﬁfd o AL l{%Peu'FI T inStulled tﬂ%cplam the

to be taken as an adm Ssion that any e materi al
cprtpxtrfethe inyenlion. pThis issepsdo br ARk aaran;fmsmsﬂ that any. ghfgrmaterial

I
RS Sl b &5 e g e

ﬂmﬂmﬂm@@veﬁ%PMﬁes an oral pharnaceuti cal
conposition conprising: (i)
N-{3- Chl oro4-[ (3-fl uorobenzyl)

DR CLORIRE DRTHE INVENTION hanesul phonyl ) et hyl ]

f | at
%@%}“Eﬁ‘ $idesn ol et BT B0 21 0
(i) dﬁ{mw{@-ﬂm@mwl) &ﬂpllemyl}’-ﬁ&ﬁﬁﬁﬂdmntmyulphonyl) ethyl]

T Rcing B |- SR ARR by SREBhkD if of ARG Pl 10 48

pesehtlyoesdghitin a range of 40 to 46 percent by weight;
and (ii) povidone in a range of 5.5 to 7.5 percent by weight;
(iii) sodium starch glycolate in a range of 3.5 t0 5.5 percent by weight;
(iv) microcrystalline cellulose in a range of 40 to 46 percent by weight; and
(v) magnesium stearate in a range of 0.8 to 1.2 per cent by weight.
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(v) magnesium stearate in a range of 0.8 to 1.2 per

cent by weight. 3 The invention also provides an oral

phar maceuti cal conposition corrprl sing: (i)

N-{3-Chl oro-4-[(3-fl uorobenzyl)

oxy] phenyl } - 6- [5 (([2-(net hagsesul phonyl) ethyl]

am no} et hyl ) - 2-furyl ] - 4- qui mazol i nam ne ditosylate '

MO O it hQIs@ {oefdg?arpcfraﬁﬂ?mcéﬁcag}%ﬁ?@ﬁﬁon%m‘ﬁﬁéx@ﬁ’t

5 (ii) povl one n a range o

vva gti) N- {3I-C]11)Jr0843ﬂ31ﬂl08‘bmﬂ ogV}pb@y&t@[S-ﬂ[b(mMewhjhom) ethyl]

a’é’é‘}‘ﬁ Hﬁﬁgﬁﬁgﬁw r-g‘fl]lagmiﬁlmégg )dgg%ga'i peﬁ’ﬁéﬁﬁ%{k‘# fifa. raxi;ﬁe of 30 to 47

pércdnt Mgt guw@tumstearate in arange of 0.6 to 1 3

perc t wej ght ; i) a,filmcoat in a range of
?g °B§F’c”e"ﬁ?gedi}%\k%§’ ﬁ%"“‘fb“’l"‘ﬁhhnot her aspect of

t h e [pSiin {ieR Qlﬁ/txﬂﬁte il 9/RhEe Af th B PuicEiR By am@f al

phar maceut i cal niposn tion, copprising (i ctive

i ngr Gal) Birrocdatallinecalylossin Ariagsplorria SOPEIPRH U VG %), 4

| () malghéetunh ¢ st@aritem e<afo(dt): 1. Qs ercedt Eyswéi tSadvat es

t hereof, wherein R CH, or CF,;

and (G8}a film cqahme@zrem&e qfﬂ 5f‘9|3a"|1’°f°&i'fd>Y("Yq‘$h‘a bi nder. 5

In anpLARherdsht FBf e JriRntPIhGSHRB), thitd 68 bloRiled bR S phimaceutical
provi ded an ora phar maceut i cal’ compositi on,

comppsitiosi, pgmprisingan active ingredi ent selected froma

COMDRR e Pl ok dmiund bsimfA ], N R

H* Hot



(I') 10 or salts or solvates thereof, wherein R is C
or Br; Xis CH N, or CF; and Het is thiazole or
furan; (ii) at |east one binder; and (iii) at |east
one disintegrant. 15 In another aspect of the present
invention, there is provided an oral pharnmaceutica
conposition, conprising (i) ath active ingredi ent
selected froma conmpound of formula (1), 5i oI
HSCIS F O NH t\N‘Het / / IN Hx\ \ k M(1) or
salts or solvates thereof, wherein RL is C_or Br; X

is CH N, or CF, and Het is thiazole 02‘9@2; (i)
at least one binder; 5 (iii) at |east -8B £
di si nt egr ant ;H,@Q (iv) at | eastl ubricant. In
anot her aspect odf~t he present ingentioR, there is
provi ded an oral hgl;\r?é:euti cal j conposi tion,
conprising 10 (i) aff actl hent selected froma
compound of formula (1), t;fﬁ FI os NHR

N-~liet / rNE JI N
M

or salts or solvates thereof, wherein R, is Cl or Br; X is CH, N, or CF; and Het is

thiazole or furan; and
(ii) a binder.

In another aspect of the present invention, there is provided an oral

pharmaceutical composition, comprising

(i) an active ingredient selected from a compound of formula (I),

o~ I NH
t
ﬂ/\He = s
X

M
10 or salts or solvates thereof, wherein Ry is Cl or Br; X is CH, N, or CF; and Het is
thiazole or furan;
(ii) at least one binder; and

(ii1) at least one disintegrant.

15 In another aspect of the present invention, there is provided an oral
pharmaceutical composition, comprising

(i) an active ingredient selected from a compound of formula (I},




(I') or salts or solvates thereof, wherein R is O or
Br, Xis CH N, or CF; and Het is thiazole or furan;
(ii) at least one binder; 15 (iii) at |east one

di sintegrant; (iv) at |east one lubricant; and (V)
at least one diluent. In another aspect of the present
invention, there is provided & method of 20 treating
a disorder in a manmal, said di sorder being
characterized by aberrant 6 activity of at |east one
erbB fam |y PTK, including: adm nistering t- sai d
mamal an oral pharnmaceuti cal corrposulh(i;‘;zprl& ng
(i) an active in redient sel ect ed Sapound of
formula (1), HG I F HC)~ o N Hel ~

(1) 5 or salt&rﬁ solvates t her gaf rein R 'S O
or Br; Xis CH N, " and Hetl is thiazole or
furan; and (ii) a mﬁukﬂ r aspect of the
present invention, there ig prqvidgd a nethod of 10
treating a disorder in a m& X,&ai d di sorder being
characterized by aberrant act|V|ty of at | east on®

AR SIS R MR R AR BOCT L e o EnA et i

(i )thlam@&tﬂn\éﬁ i ngredi ent selected froma conpound of

formula (I F HP~~Q,, \ Oa HR x~ kJ (I
(lg) a)t jeast one binder; Q (1)

5 (iii) at least one disintegrant; and

(iv) at least one lubricant.

In another aspect of the present invention, there is provided an oral
pharmaceutical composition, comprising

10 (i) an active ingredient selected from a compound of formula (1),

1” “~Hal I

>~ N |N
A \n
M

or salts or solvates thereof, wherein R, is Cl or Br; X is CH, N, or CF; and Het is
thiazole or furan;

(ii) at least one binder;

15 (iii) at least one disintegrant;
(iv) at least one lubricant; and

(v) at least one diluent.

In another aspect of the present invention, there is provided a method of

20  treating a disorder in 2 mammal, said disorder being characterized by aberrant



15 or salts or solvates thereof, wherein R is O or
Br, Xis CH N, or CF; and Het is thiazole or furan;
(ii) at least one binder, and (iii) at |east one

di sintegrant. 20 In another aspect of the present
invention, there is provided an oral pharnmaceutical
conposition, conprising 7 (ip an active ingredient
selected froma conmpound of formula (1), H3C4 O NH a
N~hdiRhty of bt leddt ¥ne érbB fadily PEK] ﬁmmﬂmgodmmasmgmrswﬁnammal an
wherein R is O or Br; Xis CH N or CF and Het is
t hPes) Bhasmaseuticy ERMPOSKNEFOMPAFNG b nder, or use in

ther apyg, Mcﬂ@@ﬁ]gﬁﬂteﬁ@@ﬁ%d ﬁ'f)mtz;b%n@ﬁﬁﬁﬁmfomﬂlvﬂmx Ion,

t here | provi ded an oral pharnaceutical conposition,
conprising (i) an active ingredient selected froma

conpound of formula (1), i p- CIlI F H&8OM NH a+
N~Het IN Hx 10 (1) or salts or solvate er eof ,

wherein R |sC1or Br; Xis CH N FHet is
thi azole or fte (ii) at |east [ nder, and
(iii) at |east Q)’ne di si ntegrant; NH R
H’\HG‘ > Z {]
Xan
N

4y
5 or salts or solvates thereof, wherein R, is Cl or Br; X is CH, N, or CF; and Het is

thiazole or furan; and
(ii) a binder.

In another aspect of the present invention, there is provided a method of
10 treating a disorder in a mammal, said disorder being characterized by aberrant activity
of at least one erbB family PTK, including: administering to said mammal an oral

pharmaceutical composition, comprising
(i) an active ingredient selected from a compound of formula (I),

He R
o p;
O H 1
Iﬂ/\ﬂol

9¢;
®

15  or salts or solvates thereof, wherein R, is Cl or Br; X is CH, N, or CF; and Het is

thiazole or furan;
(ii) at least one binder; and

(iii) at least one disintegrant.

20 In another aspect of the present invention, there is provided an oral

pharmaceutical composition, comprising



15 for use in therapy. In another aspect of the
present invention, there is provided an ora

phar maceuti cal conposition, conprising (i) an active

i ngredi ent selected froma conpound of fornula (1), 8
Hc'RFOS NHR+ "~"Hat / (I) or salts or solvates
thereof, wherein R is O or Br; Xis CH N or CF
and Het is thiazole or furan; (ii) at |least one

bi nder ; 1%n(abﬁ\}e)mgkbdshﬁ@abct@mﬁmdhebmp@@ﬁ@ﬂfqmul@(m at

| east one lubricant; for use in therapy. In another
aspect of the present invention, there is provided an

oral pharmaceutical conposition, conprisiggl0 (i) an
active ingredient selected froma conp ornul a
\is

(1), oVl HCaS O NHRt M or
salts or sol v’éF t hereof, wherei s CI or

is CH N, or Cm d Het is Eolegrfuran; (||)
at |east one binder, ~3Qud i | east one

di si nt egrant; (|v)Hat | ea ['tbricant; and (v)
at | east one diluent for Jr apy.

D
or salts or solvates thereof, wherein Ri is Cl or Br; X is CH, N, or CF; and Het is

thiazole or furan; and

(ii) a binder, or use in therapy.

In another aspect of the present invention, there is provided an oral

pharmaceutical composition, comprising

(i) an active ingredient selected from a compound of formula (I},

mc:@ /J::]::V/(:j\F

fo) \L NH
H/\Hm Z ay

A A0
M

1

iy
or salts or solvates thereof, wherein R; is Cl or Br; X is CH, N, or CF; and Het is
thiazole or furan,
(ii) at least one binder; and
(iii) at least one disintegrant,;

for use in therapy.

In another aspect of the present invention, there is provided an oral
pharmaceutical composition, comprising
(i) an active ingredient selected from a compound of formuia (f),




20 DETAI LED DESCRI PTION OF THE | NVENTION 9 As used
herein, the term"effective anount” neans that anount
of a drug or pharmaceutical agent that will elicit the
bi ol ogi cal or nedical. response of a tissue, system
ani mal or human that is being sought, for instance, by
a researcher or clinician. F8rthernore, the term
“"therapeutically effective amount” nmeans any anount

whi ch, as 5 conpared to a correspondi ng subject who
has not received such anmount, results in ixgproved
treatnent, healing, prevention, or aneliorﬁgm

di sease, disorder, or side effectgpCa di
the rate of agvalicement of a disedge lor disorder. The
termalso inclafiss within its sgepe afounts effective
to enhance nornmal Rhysi ol ogical ffunction. 10 As used
herein, the term"o ﬁ%ﬁ% that the
subsequent |y descri bed evént( ggy or may riot

occur, and includes both ef <~ whi ch occur, and
events that do not occur. As used herein, the ter

"solvate" refers to_a conplex var i ghl . .
st O S HEpIvgles FsFaabIMBRIEIR Ra of G &7 Bt Chb (Mt GF g Het is
a GRiMRRdugh; formula (1), (11), (1I1), (1V) or a 15
salt thereof) and a solvent. Such solvents for the
pur posefidfat lepss ongiddfi on may not interfere with the

sbi ol ogi gﬁiat@&giéﬂe'iﬂsjrﬁé%riﬂi'ie sol ute. Exanples of
sui tabl e solvents 1 nclude, but are not limted to,
wat er, (e} #deasl onedutiigtrd! and acetic acid. Preferably
thqbrgohy nt, sed is a pharmaceutically acceptabl e
sol VRt ! a%%les of suitable pharmaceutically
accept ali ensther exspest i afcthed present t ineention,i therqtis grfovided an oral
wat er, ethanol and. 2 | acid. Most preferably
t hé’?‘g':‘ﬂa\?%%?a lfgrélgoslltswn\l\g?ﬁl%mﬁs used herein the term

10" cqhan hebletiigredient deltdiedfioras campaini of fasnuladDt a film
coating. Accordingly, as used herein the term"tablet"
is defined as the core tablet with a filmcoating. 25

As used herein the term"PTK' neans protei rosi ne
ki nase. As used herein the term"EP'_ neans opean
Phar macopei a; fhepterm "USP" neans I1ted ates

Phar nacopei a; thesterm " NF" meansg pal Fornul ary,
the term"JP" rrea]s Japanese Phafmacopel a; and the

term"JPE" Japanese™@har i 30 Excipients. 9a
It is to be understodd that]the[Tolff owi ng enbodi nents

refer to conpounds A Xy

)
or salts or solvates thereof, wherein R; is Cl or Br; X is CH, N, or CF; and Het is
thiazole or furan;
(i1) at least one binder;
15 (ii1) at least one disintegrant;
{iv) at least one lubricant; and
(v) at least one diluent

for use in therapy.

20 DETAILED DESCRIPTION OF THE INVENTION
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within the scope of formula (1) and formula (11),

(rrr), or (1V) as defined herein unless specifically

limted by the definition of each fornula or

specifically limted otherwise. It is also understood

that the enbodi nents of the present invention,

i ncl udi ng uses, 5 conpositioMs, and processes for

maki ng, described herein, while being described with

r egar d AlsQuised H@emNthe térim fedfebtideaaniclit" aneans ipk amelnit @f taadrug or

npounds, of fornul ae (/|1 (Ler)., . and I . )

TSR wmd@gtcwﬂbsh%%maﬁ&le%%l 8 Tigplcah fgponse of a tissue,

S %?&brﬁ ! :ﬁl%ﬁl%? hurhs}?thmg Qemg-gbugﬁtofép 'ids?aﬁcef 874 rebadréiRE bixdHgician.
the word, such as ri sing" and "conprises", is

n d%urthennoeq; deders “tharemﬂ telﬁfewva@mopm\'} EeanscasnsBvLRwhich, as

- JoFPEEE 19,5, 2Rl Yokl DR ot §aeinel THACUAE Bt in
t Hﬁipmved; a'mtmlemyhaﬂmg;rprcvtﬁnannod am&hsraann afa dre@se, dxsorder, or side
el;,j Iglg :? acjcrerasel. lﬁ‘ I vaglcemﬂ_loﬂ}_l_a n‘g e term also

S GhMades withed ﬁ&op&ﬁﬁuﬂts%ﬁ&tﬁrc@ enhanddmomyal IpBysﬁBibgtd‘d,l ﬁmr:tlon.
CF; and Het is furan or thiazole. WO 2006/ 113649
PCT/ 1 3S20061 014447 10 The side chain

CH3 SC2 G236l ekl 1o tefih @ o SEURRIDENHEan® fthat @dewbaeq(xwuyrwcnbed

be linked to any suitable position of the group
Si 9YiEntE IMay QrHBRbRRS ripFurgAnshigclydest bogh erm(HaZ’g}CP r?éctlfo%‘ even(s

nat)llattb%dotg@@gp to any suitable position of the group
one enbodinment, R is d; Xis CH and Hat

| s f ur a‘hs USpd hereinatbt {erm "saleatg aefats to  cepplex phvariebly stgichiometry
Sc'la}ob'ﬁ ~<ﬂ§y'\§|9$%éf(ﬁ\‘h SEC&ARbn, J@ndd3d & iR (f, @F din) vy or a
salt thereof) and a solvent. Such solvents for the purpose of the invention may not
interfere with the biological activity of the solute. Examples of suitable solvents
include, but are not limited to, water, methano!, ethanol and acetic acid. Preferably the
solvent used is a pharmaceutically acceptable solvent. Examples of suitable
pharmaceutically acceptable solvents include, without limitation, water, ethanol and

acetic acid. Most preferably the solvent used is water.

As used herein the term “core tablet” is defined as a tablet without a film
coating. Accordingly, as used herein the term "tablet" is defined as the core tablet with

a film coating.

As used herein the term "PTK" means protein tyrosine kinase.
As used herein the term "EP" means European Pharmacopeia; the term "USP* means
United States Pharmacopeia; the term "NF" means National Formulary, the term "JP*
means Japanesc Pharmacopeia; and the term "JPE" Japanese Pharmaceutical

Excipients.



\' NJ (I'l) The conpound of formula (11) has the

chem cal nanme N-{3-Chloro-4-[(3- fluorobenzyl)

oxy] phenyl j - 6-[ 5- ({[ 2- (et hanesul phonyi )

et hyl ] am no} met hyt)-2-furyl]- 4-quinazolinamne and is
desi gnated GA572016. 15 I n one enbodi nent, the

conpound is the ditosylate saPa of the conpound of
formula I'l. In another enbodi ment, the conpound is the
nonohydhas eo foerundefstobli ahatdh¢ daliovwange embddimerdts frefemtol eompounds

et 5595 AFFosumnh i porplety B B B9 e oimringnies
of s{a&_lﬁeg(h?ghhkq by & dlenmafk; a{ %Ie;; %gmeﬂ gﬁ?g?mm“eﬁmemse

Coﬁbmﬁlﬁy lgﬂeqs@pﬁﬁhaé thg emyodipens, pt the gyresepy| ng‘qnggn mgudmg uses,

5t h%Bﬁ%ﬁsﬂmn& d1d Grolckssed Yor makld @scn‘b%d Nlilfe:}n Whl¢ beihg déElibed with
2006/ 113649 PCT/ US2006/ 0144§17 he corrpound

of
f orreggrchtmcpmpo@ds of formula (1) are apphcable to compounds of formulae (I1), (111),

(S ﬁ%uoro benzyl oxy) - 3- chl or ophenyl ) - (6- ( 2-
f mgt anesul phonyl - et hyl am no) - net hyl ) -t hi azol - 4-yl)
qui nazolin-4-yl)-amne. In one enbodinent, the

comnoun SALE i LSBUAALE ) L, ESETRRIRAY. m v
10i s “Bmpniée? Snc&tna&&d; diahe weord, Uiidlhrh,s “cqimpﬁsla'rgahh& “c(ﬁnpnsesf” is not
conpo or salts .or solvates thereo
1 heage ol Ref adaisees pmpgehis g BLASung of
for mula (1V) is

4- (3- Fl uor o- benzyi o 3- br onophenyl 6-
(4-( Oral Pharmacgutlc &omposmon P ybh -

As recited above, the oral pharmaceutical composition of the present invention

15  includes an active ingredient, which is selected from a compound of formula (I)

ho ;E /@‘K/@F

a I NH R,
/\Hl
N TNF

N
K A
N

or a salt or solvate thereof, where Ri is Cl or Br; X is CH, N, or CF; and Het is furan or

thiazole.
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20

(5- ((2- nmet hanesul phonyl - et hyl am no) - met hyl ) - f ur an- 2-yi
) qui nazolin-4-yi)-amne. In one enbodi nent, the
gﬂgﬁﬁ# gr s the ditosylate salt of the conpggg@sg&mn¢“7
formul a 15 The conpoungs of forrmula (1),

i ncludi ng the conpounds of formulae (11), (II1l1), and
(I'V), include within their scope substantially pure
anhydrate or hydrate fornms, as well as m xtures of

hydr atrie 306 ggmmgéﬁ:ﬁzénmaaeci ot o GBBUNAA KRR may
s i tany, SRR DA el i Foks Snlan. o prefiiakols o the

fwrrasoﬁna oorgimay betinked th any suithile position of e graupiHet.a r ange
of 5 to 85, preferably 30 to 60 nore preferably 42 to

48P S UndAelS] Wle O AR bR FLAE Rba Kt GhL O

t he

mwﬁeﬂfﬂm%ﬂlw#%w w@qateauﬂmo is N-{3-

Chl oro-4-[ (3-fl uorobenzyl)

oxy] phenyl } - 6-[ 5- ({[ 2- (net hanesul phonyl ) ethyl] 25
am no} et hyl )-2-furyi]-4qui nazol i nam ne ditosyl ate
nonohydrate which is present in a range of 5 to 85,
preferably 30 to 60 nore preferably 42 A8 per cent
by weighio or 45 to 51 percent hyxue gkt he ora
pharnaée,Lgiin conposition. Typ the salts of

t he pregent Hentu;- are phargmteéutd cal |y acceptabl e

30 salt8. Salts\enfonflassed wilthin the term
"pharmaceutically a Baht s" refer to
non-toxic salts of the g und of this invention.

Salts of the conmpounds o S pr esent |nven§ fon may

o 136 ARAEE AL ¥ e o e

tltuen

| Brorabenzyb iy phenydio-bdiifr(imathanesulpheay} @%H@W?wﬂym rfaryil-
| fqlinstoliralhhe dndlid dusignated @WaT2088 et at e,

benzenesuti onate, benzoate, bicarbonate, bisulfate,
bitartrate, borate, brom de, cal cium edetate,
cansy|'meee enbedingnitthe cempaeunt diethe ditosyiate altaf dhe eqmpopmdof

dﬂol‘h\{tﬂé 0C I Qﬁdtﬁl# en%&h’ﬁn? ,theeaarﬁabbﬁd % th@ﬁ‘foﬁbl@&ifbte form of the

cryeat prt Sl o shelfpr Pt b b B Ao

hfpmn otthaditodgate sqitiofdé bampadiad oﬂfymmta)«yh ap ht hoat e,
i odi de, isethionate, |lactate, |actobionate, |aurate,

mal at gn altaaéut@maave HbESIRhE Rmsml a@ @s cm%téml hétlonm ?@zme
itrate SSI m mal eat e
e % cafefing R TontuBitl B e STRRERGP Belieti .

oxalate panoat e (enbonate), pal ate pant ot henat e,
10 phosphat e/ di phosphat e, pql ygal uronat e,
pot as&f \& allcylate soggiﬂi Stearate, subacetate,

SUCCIn nn tartr , #eocl ate, tosylate,
trlethlodlde N

J

{1y
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30

trimet hyl ammoni um and val erate. Other salts, which are
not pharmaceutically acceptable, may be useful in the
RVS RS fkéen of conpounds of this inventi on Eglm 109&?1@;47
forma further aspect of tihe i nvention. 15

base and HC salts of t he conpounds of Forrrul ae (I)
(r1), (111), and be prepared accordin

{he hoguatsidoifemR Biin P ohort parvm)-S MBS R 2

((SemetRSABS TRV IHIBAEBNInd)inhetichf) thinzohd-y ) dlina2 SIRSt-y pardine. In one
Ln%ﬂle ed

eﬁgﬁgi ové 913%5 mﬁ@é‘d mﬁgéwgﬁﬂpr ocﬁﬂ%@&?&fcﬁﬁf@w

presented in Schenme A follow ng. The specific page

r ef eeadatheq iattenative entbodiv®nt, 30/i8 BH4% .is Thie ahd diet i furaro f

prel&rabIp BBy of 6! éﬁl) bl sdits ob@tedtheardbrexanpl e of

the general schene. Schenme A 25 Procedure A -
Reaction of an amine with a b| cyclic species
containing a 4- chloropyrimdine ring (p. 55, lines
21 33, p. 69, lines 30-34 an . 74, line 35 - p. 75,
Jaglﬁ4) /1 0 O\ ~N o Cl NNsN\ d \ N (p.
6 J.-\ce 15-16) (p. 30 Procedure B - Reaction
of o’Pr produc’tH wi th heteroaryl tin reagent

p. 55, , line 9) WO 2006/ 113649

PCT/ US2006/ 0144 %@j y jF F NN\ a Cor-110 a i N
541, 3 dborolen 2 ™2 (tributylslanrryl) turan (p.
66, lines 16-18) Procedie C - Renoval of a

1, 3-di oxol an- 2yl protecting group to |liberate an

al dehyde (P. 56, lines 11-18)

The compound of formula (IV) is (4-(3-Fluoro-benzyloxy)-3-bromophenyl)-(6-
(5-{{2-methanesulphonyl-ethylamino)-methyl)-furan-2-yl)quinazolin-4-yi)-amine. In
one embodiment, the compound is the ditosylate salt of the compound of formula I1.

The compounds of formula ([}, including the compounds of formulae (11}, (i,
and (IV), include within their scope substantially pure anhydrate or hydrate forms, as
well as mixtures of hydrate and anhydrate forms. I is also understood, that such
compounds include crystalline or amorphous forms and mixtures of crystalline and
amorphous forms,

The active ingredient is present in a range of 5 to 85, preferably 30 to 60
more preferably 42 to 48 per cent by weight or 45-51 percent by weight of the oral
pharmaceutical composition. In one embodiment, the active ingredient is N-{3-
Chioro-4-[(3-fiucrobenzyl) oxy]phenyl}-6-[5-({2-(methanssuiphonyl) ethyl}
amino}methyl)-2-furyl}-4-quinazolinamine ditosylate monohydrate which is present in
arange of 5 to 85, preferably 30 to 60 more preferably 42 to 48 per cent by weight or
45 to 51 percent by welght of the oral pharmaceutical compasition.

Typically, the salts of the present invention are pharmaceutically acceptable
salts. Salts encompassed within the term “pharmaceutically acceptable salts" refer
to non-toxic saits of the compounds of this invention. Salts of the compounds of the
present invention may comprise acid addition salts derived from a nitrogen on a
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5 i \' V1 F N\ I ~F/ Vi aOl - HO\ : N~
~N1 4 NJ Procedure D - Reaction of an al dehyde with

%%},ﬁ%&@y reductive am nation (p. 56, |inggrAR006614447
Exanpl'e 29 - p. 100, lines 18-29) 10 \ FNCif ( F
al/l-\_q 0110 / HI + --f 1

2-nget h | phanyl et hyl am N _N Th t t

SUFRLS R haltEpaere o R 0 cRePrrRpaedve. Ga, e the
fdliewingf saltsf acetate, c benzenexdorate, Fbenxobtae Hidarhongtel) bisulfate,
bhdriate %BFété ! )!)mtd’éaycé?&un?r @dc&ﬁ%ah? Rerbbrktd, h%hioride,

pr ocedur es I'nterfnati ona at ent I catl on

EIDSGLF%*P@G' yqrpghiqridg, geistate ed@ﬂatzoﬁolatgnasvﬁ!mm"gﬁefe,
glcapfaté) Hhitdhaid, ghitarhaielglyoollyldlsani&le 2heai ﬁbsbr&h%nﬁ\}drabaﬁakne

/1074
B SHRiaa” bRl MRy dddds, bsetibel’ el
fagiybionate.f Lﬁttrate; malgecdnalsate, i mandalatet anksylateSciethybamide,
FrietriyRitaia0 me#isTifdle 'ii"ibngpcfté.‘sls|ui%‘i’¥‘n£lgatéI ljnﬁb%ié ﬂEﬁ‘s%)aH"' ﬁltrate N.
at.on of e ditosyl ate sal tI n;aoun
&8&%@53 %) . 'pr%i%"ragﬁ B@)eeo%a mitatg, ou’? "ﬁ@@‘@?
&@g@tﬂdiphmbatbomimaﬁﬂﬁﬁéﬁl&ﬁd&ltﬁCEblldS&&O6bdlﬂrﬁ4»§t3aratb4

QJbaEé{étEaZ %hf&l‘?até,' )tamYéfPé Chtal? e;” %ﬁé’ M o8fte, | retniodide,

| odo nazol i n-4- (1 rﬁe {0
as"\?@wawwm afewa#%atfu | Pher splfgy avitoh meewrmarreapewaw
tiveptabie, map o8 dissyl M e lpyaratinbt cdnpouhds bEMBL ihamteH and

E@Q@{QH{., - rAsIN Q%eglhoﬂr?ei deporonic acid (1V) followed

treat rren uenesul fonic acid salt; Stage
3: preparation of the ditosylate salt 5 of G/\572016

(V) TheGraealade Byd BCBIS of thd corpsling$ 8ORorditae (1), (11, (1), and

9)”%5’3} l l 'pize% i'e%n agcorc}mg to the procedures of Intemational Patent
Application No. PCT/EP99/00048, filed January 8, 1999, and published as WO
99/35146 on July 15, 1999, referred to above. A schematic of such procedures is
presented in Scheme A following. The specific page references given are to WO
98/35146. The free base of the compound of formula i is used as an example of the
general scheme,

Scheme A

Procedure A - Reaction of an amine with a bicyclic species containing a 4-
Iclr\lo:’c;pynmldme ring (p. 55, lines 21-33, p. 69, lines 30-34 and p. 74, line 35 - p. 75,
ine

'

: Sy °\/©LF —_— /Q:
N/

(p. 60, lines 15-16) (p. 84-65)

Procedure B - Reaction of Procedure A product with heteroaryl tin reagent (p.55,
line 33 ~ p. &8, line 9)




GNb72016 ditosylate salt (VI). Scheme C shows an

alternate preparation of the ditosylate salt of the
§649f fornmul a (l I ) WO 2006/ 113649 PCT/US2006/014447
06/ 014447 15 | ~ks N~ Schenme B a) POCK b)

NBu, /r/toluene | & Np J H2N (1) (I1)\ E a)

Tol uene, heal b)Il\/NaC]—I Stage 1 ¢) H20L | PA wash O

\ OHNI I ~N\ | F a)l0%d/C e) IM5 wash N

(111) b) II\/S t) PTSA, H2O c¢) DIP Meal g) INMNS wash d)

THE Stage 2 /OB(OH)2 O I/ (1V) OHN Oj F
a) CH3S NHaHCI/THEH/b) OH N O
c) DIP V) d) HB(OAC)S)(:%EL
\dj 5-(1,3-dioxolan-2-yl)-2-(tributylstannyi}-furan )

(p. 65, linas 16-18)

Procedure C — Removal of a 1,3-dioxolan-2yl protecting group fo liberate an
aldehyde (P. 58, lines 11-18) _

4

N

Procedure D — Reaction of an aldehyde with an amine by reductive amination (p.
56, lines 20-32; Example 29 - p. 100, lines 18-29)

10

°v©\F ne, f (Q[O\/QF

S
y M/Q:,, - é/ K_H a
oro q + 7 3
° ) 2-methanesulphonylethylamine o "
N “ J
N

The ditosylate salts, including the anhydrous and hydrated forms thereof, of
the compounds of Formulae (1), (1), (lf), and (IV), may be prepared according to the
procedures of International Patent Application No. PCT/US01/20706, filed June 28,

15 2001, and published as WO 02/02552 on January 10, 2002 and International; patent
Application No. PCT/US03/10747, filed April 8, 2003, and published as WO
03/088467 on October 23, 2003. A further process is illustrated in Scheme B
following.

20 Scheme B following illustrates the preparation of the ditosylate salt of the
compound of formula {II). The preparation proceeds in four stages: Stage 1: reaction




e) 5MNaOH t) THE extract/NH4CL wash O O 9) H3C-3-~ O
p NH2. HC1 / h)fi @7THF- HO (95:6) HN/ I ONON\ F

WAG208bniskay / J O N THF, H20 O Stage 4 p WOruSidodiaidsr
HNT/ OO0J\ F 2 H3CG:3~%#0 NI) SOH 0 H20 2 WO

2006/ 113649 PCTI US2006/ 014447 16 N Schenme C a) PCCy

%?mx %a%—p) %iéh 5 ﬁé}g&g@g frérh 3H-BNoddqhinbzdiih-i-driz W), With Bmine

(I to give iodoqumazolina (In); Stage 2: preparation of the corresponding aldehyde
salt (V) by reaction of lodoquinazoline (lif) and boronic acid (IV) followed by
treatment with p-toluenesulfonic acid salt; Stage 3: preparation of the ditosylate salt -

5 of GW572016 (V1) from aldehyde salt (V); and Stage 4: recrystallization of the
GW572016 ditosylate salt (VI). Scheme C shows an altemate preparation of the
ditosylate salt of the compound of formula (ii).



x0 and IMS wash O HNt \ "NF/ a) 10%4dICe) IM
wash N (I11) NC DI PEAl heat 9) M5 wash d) THE Stage

(OH2 (1V) OHN(/ / I H N\ F N -
*"%’3“? Q | 0 FyC ov -\¢HU NaHB(QAC)yY syt
F HGnO HN O THF, HOO (VlI) Ho [-& Stage 4 p 2
QW-NOI\ ~N& F HaC O FI N) 0 (VI) H20 pH 2 WO

2006/ 113649 PCTI USZIOOG/ ‘g!.4447
=N
- a) POC, N’) Scheme B
b) NBu; "
A!uena
o
I N
° ér CBL
U] -

a) Toluene, heat

b) 1MNaOH
SW 1 G) H20, |PA wash
ci
jos
oy T
d gic  8)IMS wash
N () a% ‘°;""° f) PTSA, H,0
¢) DIPEA/heat ) IMS wash
d) THF
Stage 2

ﬂa(omz

V)

L, &l
a) CH,S{0),CH,CH,NH,-HCI / THF %

b) CH,C{0)OH
¢) DIPEA — >—§-—0H
d) NaHB(OAc), i

8) SMNaOH /
f THF extract/NHpL wash

(o]
u
)H c—8§
t S\ NH,HO
o N
Hsc-é—/—H,_(j\@L
o]

h¥fiter/THF= H,O (95:5)
THF, H,0
9 Stege 4
v .
—-< >—g—ou H0 i
o] o] F
: H,.C‘lf%_./_ ﬂ,_{l@:/
0

o
0

2



17 The oral pharmaceutical conposition of the present
invention also includes at |east one binder. A binder
o $b86i3d49 | Mpart cohesiveness qualities topppushicddssr
materials so that tablets @ granules formed wll
remai n together and not fall apart. Any suitable

bi nder that is conpgtible with the active ingredient
and to good flo operties and di ssolution may be
utilized. Exenpl Pinders incl udegciiie @re not '

I|n1ted;ﬁﬁ?gel tingstarch, cellulose, cellulose
derlvatlvesﬁsﬁzg,as nmet hyl cel l ul ose, hydroxyl propyl
cel | ul oge, hydroxypropyl hyI cel l ul ose, ethyl

celi and carboxy ceIIquse sucr ose,

pol y mu pyrrolidone, sugars such as gl ucose

or bet gyl act ose, corn*@Meet r natural and
synt heti c ns such Cifa, tragacanth or sodi um

al gi nat e, &fl maxes and the like. In
one enbodi nment; e ﬁ? Ehﬁ one bi nder is polyviny
r @mpmﬁwVEﬂone whi ch is avail able

pyrrolidone pgbky
fromlInternational N\Specialty Products of Wayne, New

Jersey as: the Pl asdohe(r) line of products including
Pl asdone K-29/32(r). e at | east one binder is
present in a range gf 11, preferably 4 to 9 nore
preferably 5.5 to 7.5 per nt by wei ght of the ora
phar maceuti cal cd ogﬁtlon FIn one enboqhge t, the

bi nder is povi don&, Whi ¢ is pres;ft™n sersqmge of 2
to 11, preferably 4 to 9 noxe pr %ng}'mswaﬁ'to 7.5
per cent by weight of the oral phar maceuti ca
conposi tion. The orafphar maceuiN it
the present invericonoaP8® inclu

conposi tjon of
at | eastignbe
di sintegrant. A disinjggrant functions to e e:or

facilitate the breakup or disint &gty on th
conposi tion after adm nistration ther®eb a@llt t|%g
di ssolution of 25 the active substance. W SUIt

di sintegrant which is conpatible with thgya

i ngredient and to good flow pro ties and di mtlon
may be utilized. Exenpl ar yweedi-s1 nt egrants i ncl ude, but
are not limted t [starch l.ose and cel | ul ose

derivatives such t yl cel | ul oseprondr oxyl pr opyl

cel | ul ose, hydro | met hyl neglobyyl ose, et hyl

ceIIqu -/\ano crossl ked sodi um car boxynet hyl
grdse sﬁ nked 30 pol yvi nyl pyrrolidone,

sdd un1starch Nycolate agar yebgntonite, and xant han

gum In on enbodl t:\Fhsgﬁb east one dlsﬁ%tfgrant

is soditYim s aggg |ch |s avai | i

DW I nternagi eghel , The Ian

Prinojel(r) Prlrmjez(r) IS a Pur |e

gl ycol ate, Ph. Eur,, USP/NF, *@PE roduc

§-OH 10
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35 cross-linking and carboxynet hyl ati on of potato
starch with subsequent purification. Sodium starch

Ly Sdeb@sEei S al so avail able from JRS Phar ma
Patterson. New York WD 20064 113649 PCT/ uszoSgi’gﬁ’ﬁ‘i‘l}“”

18 as the Explotab(r) or VivaStar(r) |line of products
i ncl udi ng Expl otab(r E VivaStarP(r), and Explotab
CLV/( r Jhe oral pharmacguticat eampopitjon of dhwepresent invantipmalso includes at

tidest ohd Bindérs ANbicdsr 36 UsstE iCiTipaR bohduhvBheusequamtess RAdaedd

ﬁ%ﬁ%&oﬁtﬁ%ﬁ&bl&@ lﬁtggnﬂ%{g ?cS‘ﬁi?d aélf é%n%{:%g'nee? and not fﬂ a?aét
Bipgar dbat s, compatiblegwitty the é@'ﬁvarfﬂgrﬁ@eftté“ﬁée gopd flaw

g:rmuleaandi Hissohitiog meayt bei utilizdiat ExetmplagCisindzss malutle, Hut bfeenot
Qil‘nﬁ&]ﬂoeéeﬁtw gﬁﬂ:h EhifRiloBe, e&ﬁﬁ’l@e defodtivad SEnP&s @ gldodilﬂose,

ression m xt

SRS EhBrRy A akh, Ry oubObdharrlc sghite, i oFaluigse, and
sRbpympthyh gelhwosei siraneseg malyvingl rpytrbligone, t ndterain stgars] Bughans

@fucbééeoﬂbétallﬁc&%e B&h év@gﬁagérg' ﬁamm %heﬂ tﬁgtw blind *%tﬁchl as
a rahhs&acﬁ;ﬁﬁ%{ g@% g’ﬁhﬂle aé'%ﬂg%'l' rably

3.5 to 'nger cent bi/ ght of the oral
phar n@&@sﬁ ofimen)the & IeF% ore bipder isRolvainy GYirefidare paiymeer or
goddanspgtilctnis avalialio tommtsinarondl SHevaig! RroductadTvedynk SNew

REBSP hd Pra q%@@gﬁ% 8 orSlucts it g,he{%ﬁ%{? g 2to8

nor e pre era per of the
oral pharmaceutical conposition. In one enbodi nent,

t he dThid a1e4Ht dRE blnaene%tp"r@semgrh%mhg oid% & M e&é@ﬁﬁ:w 4199
r in ara 0 re
P G B g G e e ol ehene e @mptetog
ﬂmmmratpodpmt rtee bindeérde bovidemp,oghithi is rpresaﬁt iTlaerangeadf 2 to 11,
u a t
B*“';éf”fg ey 2ok PRATN S DR BT B H MECar
nﬁ "FRrFurel FAMRRSENt 0 i ncrease the bul k of the
conposition so that the final product has a practi cal
Si z e a,practjca
ci 7 eT or¥lgdhﬁm?aoeﬁti?:"al édﬂ?tsogig% of A\% prge?ﬁr{t rBan 'Oaﬁlﬁelﬂﬁ st l
eéswﬁﬁﬁntw@%dw sqranhBingtions weerisnrgroe daciitate thecbreakup or
gmmégfdnavxbfpn@m;tow&m éﬁéﬂa&hﬁﬁﬂét\ﬂéh &rePemyct umnglws&sl&ﬁﬂ of
a iLu i ut are. no
F?é 04 egL}é’E%chn:’ogA & S 'tarpbg?/\ﬁgpfgﬂmms%ﬁ} 's ‘i‘?ﬁ\'?ﬁ’iib?%}"%h the active
ingreglenioand trydopd dbw propesies @and dissdiution mayHesythizede, Exemplary
Giaint“ebkémsCiﬁ’d!diﬁnS\h %re ndi @nfidd 48 sl @éllﬁloséjériﬁl %ﬁlf]ﬁé?ﬂerwaﬂves

ceIhI ul os m crocryst alTine
S 35 PREW coliotso W Iomup i clblose. nEeRIrRyTEREM | cpludose.
8oyl nelpivee,e mbd dernsslibkedt bedidah éaplosgmethyg dbliuloedt crossiinked

BoIRiRPYiShiddhs | AGiufSdrtt Qydoiate, agar, bentonite, and xanthan gum.

In one embodiment, the at least one disintegrant is sodium starch glycolate,
which is available from DMV International of Veghel, The Netherlands as Primojel® .
Primojel® is a purified sodium starch glycolate, Ph. Eur,, USP/NF, JPE, produced by
cross-linking and carboxymethyiation of potato starch with subseguent purification.
Sodium starch glycolate is also available from JRS Pharma of Patterson, New York
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which is avail able from Bl anver, of Cotia, Brazil as

the Tabul ose(r) line of products including

W%g)@ﬁg )101, 102, 103, 112, 250, 301, angceRLicodi4447
from FMC of  Phil adel phi a, i#ennsyl vani a as the

Avicel (r) line of products including Avicel(r) PH 101,

rom
TR Rpicteb or\Bastald e bl Boihd Exibied) ractie) 7
fand fexplstab B&VEi vapur (r) |ine of products including
Vivapur (r) 99, WO 2006/ 113649 PCT/ US2006/ 014447 19

101, 02, 03, 5,112, 0 01 30

enbodini rﬂ!‘f-}erfiﬁgdl gY thogﬁsﬁ!(%e‘g M ﬁ’g At ﬁg{j te %%?t%é}g@nﬁsg%d
raboveomay be adderlirdo 8 ébleti making prabessiat two sdagep] Rigintegmnisan be
J%agf%:f %jﬁé"?rgﬂulgﬁoﬁﬁ‘ﬁ&t%mre Niiafioh krhsSdidintegrantid feiméd ifPa-

| eas one iluent is re%?nrt‘t [ I’]nt
Aranrg Sisitearant dn thab It bseomes, pasy of the opapuigs fo a
&l s15abé wdddd focthd forpped geamoles bqfamuagbnmmréssimenmmea before

g
ngﬁﬁ:%gg%i' S’f‘hﬁ‘%ﬁﬁﬁ%&@ﬂlﬁg Q%rﬁ%cej eétéer?lgﬁg ed@l&%rﬁﬁ% that #6s not
(e e dranules, Mrmer@rln mwr@wmthe;sﬁw@ﬁam y 35 to 50
nor e preferably 40 to 46 per cent by wei ght of the
I t |t
Che. ol Paalipes one FRmeB AL Meetie phed B.BTD bRl 210 &
cedie lwlreﬁerebly @4ite B.5Iper gankbyeweight of the opah phanpaicentical gomppsition.
na%ﬁsgﬁxﬁbamgﬁt ﬁe didfhteg FEP»EEsB&u%%[a%N cBfatel ﬁhlﬁﬁtsﬁﬁéseﬁﬁﬁfa

e or a rrrac n
R A e e e
| thy @rd! ipharmaeautital icbimpositiva nior orteeenattodinmats ttheodisintegitant i wira-

Agbﬁtﬁéer' Surégaénct Mﬁ&ﬂs;ppesgﬁtgxs%n dpash %, ,gafemeryez fo% mbre

unc es in

f RipfeERblYGHS torSctiRRE et by @'Pigbfa?ftthecqf@ Ph?W‘!S‘ﬁa' comgesiiont 4t e
ejection of tablets fromthe die cavity,-and may

i mprove the flow characteristics of a powder or

granul es. Any suitable lubricant that is conpatible

wi t h Tiheerahpharmecduticp! eethrositiompidhe pregand thventignmay further

Dédﬂ%&é hLi9SashBith ai:umq& u.tueﬁ:rbr mue@ﬁg dssa Eﬁﬁcr&&%e uha Buik afenb
o Iubrlc !@5?5 g Ia % nlg f ms?a %ra
Fiposen sl e B e eract it Oc pipa, o Rk
shbler aiprectlcamheUm psd;ma corhpréssivnr Anyesuitatiiedilupot that |lajcompatlbie

%u}iﬁﬁ% ﬁa,v ﬁg Tm{ 9%% ﬁ%m&@gﬁa a@éﬁutrah Ltﬁy banﬁi.zed

I ment eas
oﬁ@mw fliugpis "1 dw&yﬁ%’anaw’;ﬁﬁéé&'ﬁ%ﬂe' Wﬁfft?ﬁ or P@" ered
ast@w afainitd),Tsomitdibskyiiton Mbsitdk icallomphosphiteNcatdiunbtarbérats, s,

£ I , , g
N3ty B 98 Bk i S it

pm@fmtﬂhpegeieloswarﬂ tﬁewﬁﬁ cent by weight of the oral

phar maceutical conposition. In one enbodi nent, the

Lubri gant LS, TRANEShe' T istE HethGent WHiGRch Raline cetluiose,
which is available from Blanver, of Cotia, Brazil as the Tabulose® line of products
including Tabulose®101, 102, 103, 112, 250, 301, and 302; or from FMC of
Philadelphia, Pennsylvania as the Avicel® line of products including Avicel® PH 101,
102, 103, 105, 112, 113, 200, 301, and 302; or from JRS Pharma of Patterson, New
York, which is available from as the Vivapur® line of products including Vivapur® 99,
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present in a range of 0.1 to 5, preferably 0.6 to 1.3
nore preferably 0.8 to 1.2 per 30 cent by weight of
%zo%@%a@har maceutical conposition. |n ONEpCT/US2006/014447
odi nent, the oral pharmaceutical conposition is a
core tablet conposition. 35 In one enbodinent, the

84 elog a}%e{ sCﬂfipﬁ?d 5608nPAo2t | g?arwe? 3&50&133&%6 east

gg active ingre I s sel ected
st sl @quw&ta[“(l%cqﬂvla%ﬂs whieh, My'%f@ab&isﬂ@@ﬂ gof
Pafkérsbm m@m%ﬁmsa% line of products.

oxy] phenyl }-6-15-({[ 2- (met hanesul phonyl) ethyl]

am no} et hyl)-2-furyl]-4- quinazolinam ne,

( 4- ( 3T akdeast bmdmemxwrasent I @repg el tp 70aoreterably 25,2 5h

referably 40 to 46 per cent by weight of the oral pharmaceutical oompositlon
i’l‘J ;9% o et 0 Rt,i? ﬂ'ﬁﬁr%sztatllml E: mlos% m\i)c!g %Isl Er%sz.eon!l ina
hemg@\of 9839 7(3 -pkﬂfm'ahlp B&tmH0)mdré p(eﬁerél(lsmmm serit phwsight-of
Ll H%a@?ﬁt{séﬁl %ontspﬁ%iﬂ& 4n ?né’ le}rﬁnﬂhlﬂﬁﬁ lghd dﬂhe}ﬂ is- SiRrRE

or S S Or SO east

niergerystalinecyeligese, whish is Resens §.r=mgsgf Ao ly 35 to 50
eRd1e PiefgRatly 40 f216Q2F et BDIrIiht GOWP oRil bmmcﬁutwdn eomypositiemt
invention includes (i) an active ingredient that is
N- (3- Chl oro-4-[(3-fl uorobenzyl) oxy]phenyl)-6- 10

[ 5- ({ [The(orek pharmoatsutidab nqmgos@@myf ]he present invention may further
iXhipRed R idukt %ﬁezlul‘;rlé&h‘t A ubridhvt i %M tb l’;b?éi?eﬁt%dﬁééid?ﬁdf Infatetial to

TRe Stifach i st palisties P o, reu plef-piipe Fibn

daditatabejelitior nof, tablets dome thea biee tavitnneod i mayo imprbve ke flow
pcﬁ’lgl%‘élglhseﬁﬁ? Xpﬂ gb%r ov'{?r gd%ﬁ@f%uﬁﬁﬁ Ilﬂﬁc@l@&h’b’“ﬁ compatlble with

ingre

fl
dke petiveripgredigot and tof ?02 (Tlowt é’ﬂ’o rg?%r)]q {e ay be

-amhiee} rrEtcémlbla.ryZmﬁmrayﬂs] méluawubnaam nananmml th tais yrhagnesium

?a q nur|1 "‘Héteg%é%? ?a%gw(ﬂ He&g?‘flﬁﬁ*ﬁbsgt@ér&hacnd
@mu!smmmtedwdmenq@ﬁc@@gﬁﬁbie AiteeARd Reethylsne glvRkdes (i)
an active ingredient that is

I[\I-S{ ? { E:‘rglor?e:,é?%og &rﬂ!b%uﬁrle%?%@%%r}%ﬁ%ﬁ@n?&%@&‘ J.u}\ sgarate which
anravasybiefrnyll\aallmmfoeIkt;ﬂoymmqmpfr%tz!eﬂUFSnMiﬁ%' di tosyl ate
m)nohydrat e; (ii) povidone; (iii) sodium st arch

| d || '

O’ orTBbat Isgmore Mia ATEel it AR aLTT Kol peiRg 0.0 8
p’r Bgeore prafembly 08 toi M2l pedesnt( by weightiof ithe ofah rhetiaseutical
rN' i ng‘ér% AénE (tﬁ ﬁdbﬂﬁgr?b@ﬂﬁéhélm%&m&yw&lclﬁts

( met anesu
FPefE FRIES 0P Mpﬁ pre ﬁareﬂm 9»92%%113@%%61‘6@?%% 1912 per
rrmob\y\déngit%f theioral pheiackabi&l cdmpositiosodi um st ar ch
gl ycolate; (iv) mcrocrystalline
In one embodiment, the oral pharmaceutical composition is a core tablet
composition.

In one embodiment, the core tablet composition of the present invention
includes (i) an active ingredient that is selected from N-{3-Chloro-4-[(3-fluorobenzyl)



10

15

20

25

30

35

cellul ose; and (v) magnesium stearate. 30 In one

enbodi nent, the core tablet conposition of the present
Wy 8REABEe | NCl udes (i) an active ingredi enpethiddood/fisssT
N-(3-Chl oro-4-[(3-fl uorobengyl) oxy] phenyl}-6-

[ 5- ({[ 2- (net hanesul phonyl ) et hyl ]

| 35

R BRAF sl a7 fradnbednbafh e irofaehiea Anieey! 32

oqwaml@arninegf 3l Wn&w}%‘aﬂqwﬁm@ﬂ)—@r we@npethaeg (v)
thAARInbHABthiRtazolA (RS lnk8GH-3mine or (4-(3-Fluoro-

PCT/ 0 014447 e enmodi I he [
e e T e s

(yl))qu:aazom-ylyemsmgr ealiseon solvatestthereof; (i) at least one binder; and ) at

I\bgsgomig,; f@ntl (3-fl uorobenzyl) oxy] phenyi}-6-

(5- ({1 Q% hanesul phonyl) et hyl]

am no} rret hyl ) - 2-furyl ] -4-qui nazol i nani ne ditosylate 5

nmonohyrosratembobimeiht, ittes qarectalslait compositionafi the poésebt itnentidn,

I {
AL AP acfl ngrelfdn RN PEREELARS Hodidheh B Wiy PRI 28!
[E'({SZ-( meém@es%tfhozvll Qihmlami@ﬂi@@@vlh%ﬂyvﬂﬂ—%na}ohwr@ ditosylate
PragHoRy &b (iNGat FeaktConé. BindeE (i) @ERhst Rile WRh@REant; @hd (V) at Rbst
IeastI ope I sintegrant, which is present in a range of
(51 Y- preferably 2 to 8 nore preferably 3.5 to
5 5 per cent by weight; (iv) at |east one diluent,

‘é"gi fglﬂ %né%onirﬁgﬁﬁ]rﬁe él';é; clél'ertﬁfi&ecdﬁ'f odifforf ©f tHe: prBé@ﬁi ‘ﬂ‘fv@ﬂ‘oﬁ
B i b S e SRt Sbigha -

ﬁﬁ{éﬁﬁefmtethanemlpl'@ngpethﬂ] amitho}methyl)-2- ftprylb#-qumhioﬁnéi‘mﬁe tiwsylate
I : nt by wei ght of

]Tﬂg’mh e Taﬁﬁgﬁ%gﬁ%@gg?é'@ﬂ%%&%&%ﬁe enbodi nent ,

the core tablet conposition of the present invention

I ncl udkesnd leinbadimant, ithe cor8 Jaiséeli @nipotiid of the present invention

lgéh?cief or o?tﬁs krégecf eﬂﬁ g"ﬁp i ﬁjé)qwh}c‘r O%X(hglngﬁgér}lzy@ oxy]phenyl}-6-
iﬁ&:}nmamyﬂ)lp@nvimtwq amln@}meﬁu&-a+furwhﬁnh@amhna;@9¢ ditasylate
TRSRYHARL ) Woliddhe! ?illPé&ﬁ@fﬂEtafcﬁ dhycoRRE B8 (vP miGodystaliine
pceﬁéent by weight: (ii) povidone, which is present in
' e of 2 to 11 per cent by weight; (iii) sodium
starch 20 glycolate, which is present in a range of |

t 0 10 1P Ghe \%ﬁi‘:‘:ﬂihﬁéhﬁ“ﬁhé} Rire tabid) con??oglﬁr?rp 4 ﬂeakljebéh? |nver%tlcc)>n

| ul ose Eresen a _rang
Scdsan) o gotig dagaent s oS Griskor S P Obe YL o8 IhaRHcH
NBY({[B enetizdesunbhonyt) athwmgaao}afetrﬂt)&fmrpu]-ﬂ-qpiaazohmtme bisosylate

2@6’%’2 drgtfe t(ﬂeﬁ&%o ta(FiaeﬁBdl?l%nptg%ht &Btg's]&“l)t hecrgér}gstaillne

man't conpos | on 'o
i epliulore; andl (V) magnegivm gteeyaten active ingredient that is
N-(3-Chloro-4-[(3-fluorobenzyl) oxy] phenyl}-6-

In one embodiment, the core tablet composition of the present invention
includes (i) an active ingredient that is N-{3-Chioro-4-[(3-fluorobenzy!) oxy]phenyl(}-6-
[5-({[2-(msthanesulphonyl) ethyl] aminé}methyl)—Z-furyl]—4—quinazolinamine ditosylate
monohydrate; (i} at least one binder; (jii} at least one disintegrant; (iv} at least one
diluent; and (v) at least one lubricant.
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[ 5- ({[ 2- (net hanesul phonyl ) ethyl]
am no} et hyl ) - 2-furyl ] - 4- qui nazol i nam ne ditosylate

RRPRbyAsE %e which is present in a range of 338ri&ebises7
per cent by weight; (ii) povidone, which is present

in arange of 4 to 9 per cent by weight; (iii) sodium

starch 30 glycolate, which is present in a range of 2

to 8 per cent by weight,; iIV) m crocrystalline

cel | ulnoene, emprdireniatiie fore, fablst sompogition of fhe pRseRtinyentiah
ude@nt arbaeuvé/mgreaibnt tRdGs KY(3-CRRGAERI-fubrcdehay)dxgipheryl}eh

TElgreBrrostiphan sl BRETovEands 2 pflFodnsBfa i itofiete

endnolaidraten which lie present in zeb ranbe ©b Pplosts, ipsaterebly tetofile srane

' Fbﬁai&a@m w% we)gnetm %ﬂebé’t%nb%fd@nd'mﬁ%h i¢ Prakerit ¥ a
o 4 uoroben

ro

A P pmrwm%/man%e% DS EMPPEREL danPoy Vight;
[ab ieaét] otre (deiritéumant Swhich Brarégentinfayiahge of 1 to 10, preferably 2 to 8,

AR i 8 440 L el i o
weasentem range @k Qiet70( mferwsda A&, Mexp P@FPF?@V 9 @s‘@r&ef pant
é?nf:l (55 & 1b4bt nd IUbfEant, AtichOl prédiedtin;a fanié Jof 8ACto BN
grtg @ﬁ&%ﬁpragagmosa @ ”toeﬁt r@? ?ﬁp?ﬁoré tablet

membadltimse whi ch nay be present |n a range of 40 to 46
per cent by weight; and (v) magnesn um stearate, which
may be present in a range of 0.8 er cent b

el ghin IS eREcHBIY tnenie KR TOTPRRISH o) B Gresent invehton
emimds (e activdingedient thaths ﬂt{mm[(sm@omzymwbhw&f&

Y@%ﬂ‘%ﬁfﬁ]ﬂ%hbﬂﬁ)[%@%r&h%}mgﬂwggK‘lw%l-h aéﬁﬂg/aanﬁeeadaeﬂate
[r@n@{qdzat? wBich ieresanbhipnoee 1|o]85 percen by wei ht (ii) povidone
amldmﬂsrm&m )rr 3 rﬁhﬁa/ bi 240011l pé&rzesnt @ Niright;d(iit) ciumt starch

 SRRBBICNS R red o 5% M 0860 i 0

nugngsstalmesttedjdp%ﬁ whichl may he psesentve aj raggecef| 1@#937 O per cent by

%Pﬁww Qﬂé&raﬁeﬁrﬁlcﬁ RayWBe bresif irfd fRgé bM®1 to 5 per

i nhj b| tors gP rbB2 kinases as well as
IP&W'WQ"’%HWP“F%FRSW” F‘?rﬂ%?é ON-yersus various cancer

cell lines whose cells express EGFR and/or erbB2. See

f en
Agf 4 ShERFfBolifEn@ Y SIBILAGNShob B BRiHeOBBbent dHvBiton

| catl on 00048 ed Janu
1'9@9165 Ahan peiive rrgr?@efnh@aw)%ﬁh% @ﬁ%‘ﬁPW;EXWi@@@VW
I[B {?Z—Gﬁéthdh@ﬁ]lprﬁﬁyl)oahﬂmmlﬁﬂﬁieﬂ-\gmmﬂvﬂ -auinazolinamine ditosylate

PCT/ H&‘?%‘ﬁz c91615 Bﬂeg&q it Lﬁl‘ganégc%é%%neé‘ rbg RLG! 15Vs %ig[‘ta%')

anuary d | nternat| on
Fmvelnme Mpish nsomeseohln redangepmt/tmswsv ceplayrweight| @iy sefiumgtarch

8% Oo%@%mm& Fi’é"tﬂréséhﬁﬂw @S ralge Osy 08RAG7 p?‘n céutt Bﬁeﬁelghﬁ3(w)
rrglp@fs@ﬁt@ nq Beﬁﬁlﬁé &&lﬁclgﬁ{l]asyt Iﬁegfreéerr]}? %rf ragtge g{j SJ] F per cgnt by
weight; and (v) magnesium stearate, which may be present in a range of 0.6 to 1.3
per cent by weight of the core tablet composition.

In one embodiment, the core tablet composition of the present invention
includes (i) an active ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyf}-6-
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they disclose the biological activity of the active
ingredients recited herein. 25 Accordingly, also

RV ®YdobledsdoN t he present invention, is a netlpotubDierisss?
treating a disorder in a smmmual characterized by
aberrant activity of at |least one erbB famly PTK

e s ageong Sl EhGbIAn G Ghis-dardpanie E?@f‘?‘g
mohohyiiate whickris @dsens iNcd aangei &f 4hjo 4B ST fogmh Py WeiRRt (

Bl B3k 3 i o 25k 710G 0
Rasraioaios mhich & Presesi i & inog .3 3 & 415 8t B Blons o
ARyockyslefiing leelluiosewhicf may be piessittima eangarel 48 i iraer cont by
YREFERE) e Bl ol it b g

aestdent hyywaighy of the core tablebpmogiionsy anpl e, from
overexpression or nutation of the protein kinase

over . . e
bt USSRserBore. 5a tofs, Ghiel Epiéfiiof of 149 present invention
Folutiésefi)rer astive ingriedient|tas ia NdREhlpoutl3-flugronenayd Radphesyik &-
ﬁ{{dzléin%am%gh&%%h Ryt rﬁ&ﬂ{l}'—ﬂﬁ#yﬂs@qmmmir&mh ditesyiste

nancy. That is, the [eve of PTK., actj Vi :R,gg
menoliysiate;t G peevidonr (R S¢ "bes"%smsql%fgirét&j e#'%nt, fine
ealfultel; dnddv) magnisiirt gtedatel ves from an abnormal sour ce.
5 The oral pharmaceutical conpositions of the present
i nvention contain conmpound

f f la (1 .
by e 6ciop reriente diarad hesparh GpEbENTIn, o by sfiecive
iﬁrﬂﬁﬂit@f‘st @flr _EGPIﬁ_éhﬁ?r @FbBIOKIfases B felinad ya\mKantamogsefgq?n
ave ut | 1 N e [

AFeen vt oD et ped RS exfons EGEK SAIR N
prstdrice thenaforententicead Intematisnal Ratas Applisationdyo. AGd "%fyﬁgéo 8.
ifitib\éfﬁhha?? 8, 1996, S bIRREd astv_\lg@mlﬂl@orﬁhﬂs]{ﬁ;tlm; Intzindtignal
a east_ one er e

Pt Applssti e, Py Ry 20 g piec, 360, BT 0 WO
lo2/0E62 her  dembargi 180 t2002; hendli kntemidipnal t Patgete f\pplcation “No.

| i j Bu67 b

HABEL1 4743 ddordiorl €960 AduBIRE: bEWO (/BBHST on October

r . nd. ¢-erb-B4, . exhi i {i
280 90, WhisD EPRICEUPTS BIS BFRPEABS BPRETHY pieps 0 bR e
tth&)AdisBRIEk tHEBibieglcal Adlieityads thecastivksingrédiénds regitesl Hergin.or
anhydrate or hydrate fornms thereof inhibit at | east

0 er hcBardingly, isvorrernideddnihgPraseRt imeptiqny s &
NBi@sHin bSarkRARAEE6ENRH bl GbBArR activity of at least one erbB family
PTK which includes administering an oral pharmaceutical composition as described

one erbB famly PTK, selected from EGFR c-@gr -B ahnd
o ap pohG =

herein.

The aberrant PTK activity referred to herein is any erbB family PTK activity
that deviates from the normal erbB family protein kinase activity expected in a
particular mammalian subject. Aberrant erbB family PTK activity may take the form
of, for instance, an abnormal increase in activity, or an aberration in the timing and or
control of PTK activity. Such aberrant activity may result then, for example, from
overexpression or mutation of the protein kinase leading to inappropriate or
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| or anhydrate or hydrate fornms thereof inhibit at
| east two erbB famly PTKs selected from EGFR

Svceiobs/B3ss@nd c-erb-B4. 20 The di sorders ref etrashobomiadd7
may be any di sorder which gs characterized by

aberrant PTK activity. As recited above such disorders

lAGnitAiRd &d&atﬁhe ?Q'P'ne}d'ad'r'éti?% als8 uridBRERH tﬁ&dumvanted PTK

psori asl sS. erred nmbodi nment , t he di_sorder
@stwﬁse may ﬁ?‘d& in #ﬁ@en%wé*fsewic@os"gﬁﬁ%alwwaw ‘h&hgt e &f@r!e\feé
rwlms Bbtivity 66dd ndt hes tobﬂeaurbdml forhesdonsidered abdrramt, mathérethal

9{6 5,%% P"o(% L8a. gastric, colorectal, or
panc

erapeutl cally effective anmount
of a conpound of formula (1) and anhydrate or hydrate

f or meTien %F&Oﬁha%é&eu%p%a@lp&moae oA N6 prédent aRieRtion contaln

|ncI ud| fbut B} 8E|a§@dm?%8F3'¥?m%§q§?ﬂe and vvel 9'?!1at

Ilrrhﬁbawﬁ@fl bnandmbm@fmmly PyiKs afcbassitch rl'leve)ﬂtlhtyhe the treatment
foP T fcfe&kﬁé o mﬁfﬂﬂkgk hgh.ew W& déi\Eract@Fiin” byt m& rafN PTR NSk tivity,

the discretion e attendant

ﬁﬂwgwl a'PP"@ﬁ"S VE’( @ng gepedipent 18f fhe. msent IRntien, 18 Hirgeder
@bated [srohbractefizedaycht Rastyds aibe fﬁlﬁllm stiectédfrom EGFRec-edf

g R 4SALYSB. "1 Bl UBodlef; ho'daotlP

per tday an
rﬁ@?té @s@r@rao;erﬁzw bhat leagh gro eﬂoBﬁam Bmwlregtewew ERFR, ¢

\WR-gh tanB E6-eaB, HBBMAY HdbParl ddctivityd OSRAMS, erfiBadinkedt fof ane
gbout bout_ 200

.1 /d d f
oo BB GBS, R iy oy it i virats” s
ReTfediBhiiict Odasti die erRB farhily Rikalselptied framdk@rR ad-erb-B2 and c-

%Wsrntdnemar &QEHdﬁhaﬂ Bhé Ggﬂiﬂumq\%tﬁﬁd trfe%mﬁb%dé lo) foﬁﬁula
anh%;glr ate or @‘%drat ed salt torns

4 poenbydratecor hydrpte forms therept MW at lgaaﬂ%o 6|%§|famtly qu'lés selected
o e BGRRS Bteiris-BR andoeasB4.i on of the present invention
and at |east one additional cancer treatnent therapy
may be enployed in conbination concomtantly or
sequehte disprylersprefarpd tta dhay pRa BmYc AIFPrerapie P'aﬁr@teﬂzed by
GesrRind PITK Qiativiy! [hs reetel aﬁ&d@%ct@ﬂfsbrdé.@ﬂﬁdﬁidet Bitr 3¢ hétSimited
'[ e_additional an

ant th Il
1 aReahg PReafin. lns ABpEe: BRI, e iBlER s ekl n o
danore ipeafestedeeralpsiinngnt, thh @anrger snon-gnalloeed lmmdde‘nprosiatﬁe
A, hie@NaHd k| br&RR ©driah I'b%%tﬂ@)ﬁolo?ec?a‘i or Barteaf Bancer.

surgi cal therapy. In another enbodinment, the
addi tional anti-cancer therapy is at Ieast one
r adi oRotherspbutichi®yr affgctivé ranmost ehrimodompand bdfhéormula () and

Aol 4t BAhydRRS Fortié tHefdor Wil RE5ERY ohS imber of factors including, but
not limited to, the age and weight of the mammai, the precise disorder requiring
freatment and its severity, the nature of the formulation, and the route of
administration, and will ultimately be at the discretion of the attendant physician or
veterinarian. Typically, the compounds of formula (1) and anhydrate or hydrate forms
thereof will be given for treatment in the range of 0.1 to 100 mg/kg body weight of
recipient (mammal) per day and more usuzally in the range of 1 to 50 mg/kg body
weight per day. Acceptable daily dosages, may be from about 0.1 to about 2000
mg/day, and preferably from about 10 to about 1800 mg/day.
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| east one of surgical, radiological, or

chenot herapeutic therapy. In one enbodi nent, 15 the
¥Hobdas@s anti-cancer therapy is at | east PEBUS2006/014447
chenot herapeutic therapy imcluding admnistration of
at |l east one anti-neoplastic agent. The adm nistration
in conbi natlon of a corrpound of formJIa (I') or salts,
sol vat es, hysi ol | cal | functi o derivativ S

t her eof V\an‘ﬁ ‘g'? ghar “ﬁﬁ%oé?’%@ﬁ F'?,"saﬁ 'E'“%?P"l?é’”"
il IRbE Sthydriate ardyomatkansal forink Ehekdvg, desertbed iabovehyre useful

dtglrﬁ#ftratl on concomtantly in (1) a unitary 20
f:ﬁ] T Agteut i cal conposi tion including both conpounds or

(2) separate pharnaceutical conpositions each
i ncl Uﬂ'len&l'a nﬁéoehﬁ&%l cOMPRMBE Bf the ;Breédhainvmioh and tdh geast

58 i P b o B RBbrs o Sapingpon

cmcamnantly ¥ sequbntiallysin womemaewcm rapwcdatgl combipation with
Ysﬁ’cfhs chersh'ﬁthcanﬁé‘rqfﬁ&%bfél Tle?éj %tﬂ{lo?ltalr Qﬁtl-&lhoé?athel%%y % Qﬁfﬁ:allﬁ

renote I n neop as%h
ﬁﬁaﬁ%fr%mtone R msreaeftﬁueg@ fra@?'ga"ﬁh % @ emeinerd
#peaé farbodimeiieithe iadditionabasti-pinesethempy iié iat leasd oaetsurmcaa

ﬁ%?a%\;f In anBﬂ?meB&,t%&ﬁ &S'%pdiﬁé(ﬁé'l gn’n-ca?nﬁelbth&gp%%t Bk

rrstiplagicel thexpey.e in spe @mbp@mmd "@p%dda’peal Wﬂ@ﬁm@r therapy is at
ﬁtﬂcﬁﬁ'of Strgical Qaﬂﬁbﬁmﬂe%@ﬁbm&aﬁﬂ.% Irﬁréﬁeﬁtdne iembodiment,

0 nat | oun S
R B3, Astrset e S AL ERR e Slertedistaonic” BarhB} Fludho
fadministration Pk Uidastt bres amtmeqn}asng ageft. ( 1The gidmingsretion in

' | $Mgicall
F%P’Irﬁn&{’;e%ﬁ A1 °°'“ ooeﬁftlsgﬂlg& /&Sans o%%ﬁ%ﬁp%% gioaly

'F%b‘??&?’%@e%"ﬂefﬁ"fd@ Rer pRtsRROPIaSRAIRE'S MaY °°mbmaﬂ°"
thoeeiorients with teninaéritiah diy dRirministiatias concpmbamlstm 1f8, a unitary

hg}malaeﬁ.% Iel O%ﬁ.gggﬁﬁui nﬁc!Hﬁ[an Kbtﬁort§8| bt'ﬂ% dor (2) separ te

XI'NS suc de and teni pos

gg%%%p%pai €omposifions pach ELHinG 8N efcwe é@nwowdaor%tewa&werv
OeontblndSon0RHeY AtnisistarRd sefuniteli Rl PdbquibritaBmannehwisein one
S o P BB e BHIPA il Y 2o
@aqqmml hdroiniskation cipy e cloge mrtimewr Mmje mtiweci n,

i rinot ecan t opot ecan, CPT-11 and the various optical
forms

7-(4- fhfasrwpla?fﬁeﬁ%eﬁt%&%Wﬁ%eeﬁ@;"efe}aﬁ &fa%m MhadrdRee
Gpediitphainbe ba,; areDhassyspetifi ared achetrmsreeifia paseiof thegehtwle,

op%kﬁ%l@g and léE RO nbh Tk gféjgu%errﬁé mél'xﬁér ¥, arkOndddei icicle

such as nel pha an chi or cycl ophosphan de,
eegiicand epriae X other mechanisms.

Anti-neoplastic agents useful in combination with the compounds or salits,
solvates or physiologically functional derivatives thereof of formula | include the
following:

(1) cell cycle specific anti-neoplastic agents including, but not limited to,
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hexanet hyl nel am ne, busul fan, carnustine, |onustine,
and dacar bazi ne; anti-tunour antibiotics such as

Wﬁﬁé}ﬁb&bn daunonyci n, epirubicin, idarubpgt/iisieosn1sssr
mtomyci n-C, dacttinonycl nzsand mthranycin; and

pl ati num coordi nation conpl exes such as cisplatin,
ar bopl atin, and oxgl i plati

OO Ul PRIBE A 1o, rblog: Shpetagel: Vikeal koS siph,a

dnifiasting t viogistire, vindesing sarida Nipariefbine; epipodaphfliotexins such as

ARl Gor el e Horb A RHNIGE Vich op BAGIRErEAOG RS

Suc ar onmat ase Itors such

f&@f@ﬁ@%ﬁ@w enhmert@e:lﬂa% sHeh as, ailogurinol flugdiwabins, srthginexate,
@é&ratﬂ:ﬁkﬁ ePERBMe,SHEBapisputihd drthidguanite| aﬁdadﬁrli»mtheﬁﬁs such as

i cal uta a

SR R PR, ChBetHly 7 A e 1 VP Bl T
¢fﬂp040t¢thbéﬂlpﬂmmww1%é\i-dlhﬂymﬁmramethﬁﬁ’hl bitors
such as finasteride; netalloproteinase inhibitors

. T A
ggentst sudha @t amelphatent | chiaranmbubol, bévicloplospbartide s mechiorethamine,
Rgxg%gglylh%ﬁqiﬁeo g&uﬁ‘srf W?ﬁuﬁnﬁ%ﬁ det&rbine; ShtPuRour

erna act or rece tor (EGFR),
mt'atoa%ﬁu%as \d@@n@ﬂwq?unw% episdhich. J aru'e%dﬁﬁ?mvc'ﬂ-c
ummb?:wl:isrw Mithrasydn;, 4R platitum (eb@ﬁm(&\i/dEmGchmR msas%cré azs
1‘ [S) I recept or an -
ey sarhhet YL IR 4 TTE S ) i b tor s

described in.the present invention); and other

t yr oa)ggh& ﬁcnaﬁg&théraﬁme badnts iftGding2 But rofIiMitak te) fakiti- eétroﬁah@
i nhi bi

OAdltlonaI criptipn
BUREIs &P EMRRIATY | SSITIeRR | TRCHTRNS: tdﬁg?i P& nicfevtene;
bmgemlrogensmmbﬂa bs megkestid akplatd; emimatase MIMQIS emﬂrozoie

?leies %Qzﬁ{g & Jxéme&ﬁ% a‘ﬁf‘érﬁl%gehs%ﬁcﬂ%ﬁﬁﬂn%@ Ghiltk¥mide,

réence herein to t hat 1t teaches
B eEieC and CYPFRTaRN aeEiatS Y SeR76TeaTsargevagonsts such as

EﬁEl'éﬂS%Q&ﬁie%é%?oth Gedtcbhtémﬁa sdipgireredictast mibRoralsuch as

ceut jon of the resent i )
RraRieRRG eleiGhiorting B PR e, S8 B iRl he
grokinateaplasminggeo @sm@tor regseter dlnatignyinhibiters) rgeovdls frackar figrction
tnhf%n%% %%sdﬁmﬁﬁtdf%fuﬁéﬁsﬁs%f'h‘épﬁéﬁw &aﬂmaact& S @085
PR ArHETA g st 5Pt B e A i foci gsoeptr
(PDGRR) inbulinfgpowih factor receptor (IGF-R1), vascular endothelial growth factor
receptor (VEGFR, and TIE-2 (other than those VEGFR and TIE-2 inhibitors
described in the present invention); and other tyrosine kinase inhibitors such as
inhibitors of CDK2 and CDK4 inhibitors.

Additional description of these and additional anti-cancer therapies can be
found in published US Application 2004/0053946A1 published March 18, 2004 which
is incorporated by reference herein to the extent that it teaches anti-cancer
therapies.
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fluidized mxture; 10 (b) granulating said m xture
utilizing a granul ating solution of at |east one
formactive granules; (c) blendi
gi:d]#\ﬁl"gn%?%nul es Wth a disigtegrant; 15 (d)EJ c(g%hﬁ%""é““
| ubricant to the active granul e/disintegrant m xt ure
and blending.to forma conpression blend; and (e)
formh o, ghpdments e A eﬁ?rﬁ\ae%%ncompeﬂﬁon 90 thenpresent
anventiveiis atapletthatis ptebarep usisgeafluid badbgranwationipheess. | S
provi ded a process for preparing a tablet,
conpri sin adm xi ng andeU|d|2|ngthe active
i ngr eff® "Q&hdnatne@agqt oftee @resgetninvenyion.othaieals provided a
fprackst fasteparing Wrtaklet Zordphgingdr anul ating said m xture
utilizing an aqueous solution of at |east one binder
to formactive granules; (c) blending the active
d@)cadmidng and fuidizied ﬁ\arﬂc@grlamiemmd(al)leasudmmg!uam to form a
lubEéLadurd;0 the active granul e/ disintegrant mxture
and blending to form a conpression blend; and (e)
formng tablets fromthe conpression bl end 35 WO
290 @ anLBBr saRCidtiEa Ofiizing h4tahilatiag sdiutionnd bilesst aspbinder ad
tfgpﬁdaﬁ@esggmu,ésnventl on, there is provided a process for
preparing a tablet, conprising: (a) adnbdng and
fluidizing the active ingredient and at |east one
@)| blending e faotive ganufes vithia dishR@rant;xt ure; (b)
granul ating said mxture utilizing a granul ating
solution of at |east one binder to. formactive
Pan@rding ajlgbricant to|thenantivg granule/isintaprany mixture cpd \blenting, to
ori ' doRpFedBion 8lRfd:@ihd| east one lubricant to forma
conpr essi on bl end; (d) formng tablets fromthe
conpression blend; and 15 (e) filmcoating the
(el lidraning tablets from the compression blend.

In another aspect of the present invention, there is provided a process for
preparing a tablet, comprising:

(a) admixing and fluidizing the active ingredient and at least one difuent fo form a
fiuidized mixture;

(b) granulating said mixture utilizing an aqueous solution of at least one binder to
form active granules;

{c) blending the active granules with a disintegrant;

(d) adding a lubricant to the active granule/disintegrant mixture and blending to form
a compression blend; and

(e) forming tablets from the compression blend.
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I n anot her aspect of the present invention, there is
provi ded a process for preparing a tablet,

GO Bbdgicde: 20 (a) adm xing and fluidizing pegudsdshoyRer
ingredient and at |east ong diluent to forma
fluidized mxture; (b) granulating said mxture

utilizing an aqueous sol ytion, of ,at | east,aon [
Lo, 1 SPier 4apea i 1o, presert gniog trfe. s e S pRLRe e
p@paing ladabletj ddmpsisidg:si nt egr ant and at | east one

| ubricant to forma conpression blend; (d) form ng
tablets fromthe conpression blend, and 3‘? é_ﬁ) &)ilm
(=) edmixing and diuidizinacing actvs ingresiant and ahleast gre diluent e form /
fliayIthiklar;, there is provided a process for preparing
a tablet, conprising: 35 WD 2006/ 113649

PCT/ US2006/ 014447 28 (a) adm xing and fluidizing the
(k3 c pranalatingopaistinixiwre utiiizing eaanuleting elutian A at ieary ong bipdes &g
RS cRiefshieso forma fluidized nixture; (b)
granulating said mxture utilizing a granul ating
solution to formactive granules; 5 (c) blending the
(@Clhlardingrthe attive grariulesawithi s disintegraahanchaldleast dne dricant éo

' rma conpression blend; (d) formng

f%ré%r&é’&?%?%'?nblte&% conpression blend;,and 10 (e) film
coating the tablets. In another aspect of the present
NV RFHihG tibletd WoretheSoimbrrusisiesleral; aidcess for  preparing
a tablet, conmprising: 15 (a) adm xing and fl uidizing
the active ingredient, at |east one diluent, and at
(#)eafiim conting the taddlels. t o form a fl ui di zed mixture; (b)
granul ating said mxture utilizing a granul ating

[ ution form Y ranul.es; . .
S0 uItn ag'\otgelg asgect mgjl t%te preesegt itawlvelflx gns: there is provided a process for

preparing a tablet, comprising:

(a) admixing and fluidizing the active ingredient and at least one diluent to form a
fluidized mixture;

(b) granulating said mixture utilizing an aqueous solution of at least one binder to
form active granules;

{(¢) blending the active granules with a disintegrant and at least one lubricant to
form a compression blend;

(d) forming tablets from the compression blend; and
(e) film coating the tablets.

In ancther aspect of the present invention, there is provided a process for
preparing a tablet, comprising:
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20 (c) blending the active granules with a

di sintegrant and at |east one lubricant to forma
UMb SueN bl end; (d) form ng tabl ets fronpd¢ies2oesnises?
conpression blend; and 2528 e) filmcoating the
tablets. As recited above, the tablet form ng process

t D .;_{i}&@etﬂ |a0kvel i :?iéi-ﬁ.%t IasBoriidilliént, Adnat a8
fﬁf)le g‘ﬁ?'gﬁigﬁ]ﬁuﬁq |en% ""ang":jaki}L east one di Iluent to form
ane odeg tafaim aflvideedmiie. The admixing is done, for
instance; in a fluid bed granulator by placing the

tive ingredient a ilu ' .
B e st sy e i 8150 ethl shfton 15 im{3EaR grapulee
G att Air Technol ogi es of Ransey, New Jersey or a

Al Clave SRANGRE vithd disiAgrosit ambibtabast oA Aibkicdt &
E?orré[ﬁ?}engégtt Gr?gip of Corrlpanl es of Binzen, GCernmany.
1970 afoMBEFEIOMRIE G bt | onal |y be sieved prior to 35
adm xing with the active. If sieved, the diluent is
i\ev S| L& . 0, or 24,

Eér)ef E’ﬂ%‘ﬁ%ag%@@@g\%‘gp'ﬁﬁ%%ﬁ%@" active and dil uent
are then fluidized in WO 2006/ 113649 PCT/ US2006/ 014447
48 thif dobifnh ke tabisiBCG30 or GLATT(r) WSTCD 160/ 200 to
forma fluidized m xture using standard process

paranmeters known in the art. Suitable active
i ngr ethi another asrectiof the mresent ivantiory dkare isaviegsh9 @racess for
affiPa tablet, BoRgrERMgeut i cal conposition. In an :
%th%ernggétl ve enbodi nent, step (a) includes adm xing the
active ingredient, at |east one diluent, and at | east
liedierixirigaant dinidiziag thecattivesingredient] attiaastone diftent,amdiakieay) ong
di2g nfifigedbove. Suitable active
%ﬁ%%@é?%ﬁt@dﬁlﬁnt s, 10 and binders are as
descri bed above for the oral pharmaceuti cal
B ReSulatif said e RQFitighy a grahulating selubardio femt activengranules;
fluidized mxture of the present invention includes
(i) an active ingredient that is .
Ne)( 3blending the Acfiveagranules wite A Ajsintearsn) pth @hpast. gne lubricant to
[fomd 4 betndr8RicRaRAGU! phonyl ) ethyl] _
am no} et hyl )-2-furyl]-4-quinazoli nam ne ditosyl ate
15 nonohydrate; and (ii) at |east one diluent. In one
gdb o dermingttableétéfrorh khe abimpesssion Rleodi@ndf t he present
invention includes (1) an active ingredient that is
N43- Chl or0-4-[ (3-fl uorobenzyl) oxy] phenyl}-6-[5-({[ 2-
(et Haheatippieialefs- et hy| |
am no} et hyl )-2-furyl]-4-qui nazol i nam ne ditosyl ate
As recited above, the tablet forming process of the present invention includes
a step (a) admixing the active ingredient and at least one diluent to form a
granulation mixture. The admixing is done, for instance, in a fiuid bed granulator by
placing the active ingredient and diluent in the bow! of a GLATT® GPCG30 fluid bed
granulator available from Glatt Air Technologies of Ramsey, New Jersey or a
GLATT® WSTCD 160/200 fiuid bed granulator available from the Glatt Group of
Companies of Binzen, Germany. The diluent may optionally be sieved prior to
admixing with the active. If sieved, the diluent is sieved using a US Mesh sized 16,

20, or 24, preferably a 20 sieve. The admixed active and diluent are then fluidized in
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20 nmonohydrate which Is present in a range of 35 to

67, preferably 45 to 57 percent by weight; and (ii)
avo bwasisesone dil uent which is present in a papgSbio1Ra7
to 65 preferably .43 to 5% percent by weight of the

fI UI di zed m xture. |In another enbodi nent, the

giw dBedad & @[A‘ﬁ? ‘R{‘Eﬁ g@?@’ &Nk hiiGikddfiture
Nsip

an active ingre .
%¢ BrogessParamelans '&l@@!ﬁfyﬂh? axy] phenyl }- 6-[ 5- ({[ 2-
(et hanesul phonyl ) ethyl]

2-f I
monon SR ok afd HlenRZt af SHicHBef B X The gl
fpbarmaceuticatisompenition, the fl ui di zed mixture of the
present invention 30 includes (i) an active ingredient

t hat Chl 4-1(3-f| henvl

[5a({ za(' Eﬁ%ﬁ’l‘%@[ﬁo &T&Pﬁ- %gﬁ; ?mcﬁde% C)l(l'XI]ng the ;ctwa

WWW Heds) o Hiluept, brd! aljlebstciiralet kaformen ghatwatiph abikture.
t;

RN B8 ORIy b P A " RafiB ABo Horcfo ients,

erce
ﬁ'{“& bipars §{eaﬁsl qeﬁ‘é"be%F'N‘!P 353 @W’@HW‘?W’&%’&H‘FWW% range
of 33 to 65 preferably 43 to 55 percent by weight of

the f t 2 N
o U B sfargeit ] iR f e st vprten
includes @ anacvedingredient thaf s hétwlqrg%l(ﬁsflm@bmzv@ pairieax-Grg
%@t{mt(heﬂmnaﬂ@nemremthmnﬂ}nsamtz-faﬂmwmomamme uwﬁm

| ut
et g (b AOR RS Lot ne at | east one

bi nder. That is, the granulating solution nay be an

aQUEOLZHne ' oﬂ&@ﬁ}oﬂ*\ﬁ ﬂuu&iﬁecﬁﬂuﬁl{)@&gﬁ@ﬁééﬁ?ﬂv&ﬁUﬁﬂHﬁdes G)

solution o e at [east one I

PN AN WAL AL AN o o
tihethanasuighargt eﬂWKﬁMﬁ&}n&ﬂdI)Qﬁ&w@-ﬂ&ﬁMhﬂﬂthé@ne gitdsylgteon i s
462 e HARA AIHBEHTn b KO By ot o7 BNBRUS 0BT APy

eous so
\N@tgét' agd (I e least ofe dilueni whigh iy !@ﬁﬂt ip Adangend 83 to 65',]'|a\r§ferably

Qo SEIBREaHE by AbibhtioPihs fiiBzeWMRiurQUt s not linited to,
al cohol s such as ethanol, or 10 isopropanol; other

organi cs such as acetone; or m xtures of al cohols or
ot her In amothenérplsodinuenh thecfluidized obttonef e ipmseit invextionrineudes

Qi? sﬁ [8R/6 tn%%areﬂmmé quwoea,-gﬁlﬂ&*omsehsyol dudfBhaMyh B[94 r2-

hout st one
éaa@amsﬁ%?wa&tﬁ%a@'ng}m%VI)ﬁﬁUW§+quwa¥°"P@“'ﬂ%F**qsvl?ﬁm ed
tregnoknadirate;/smt iR ridrocrystdiliae calbkisene, or wat er/i sopr opanol
m xtures with or without the at | east one binder. 15

I n one enbodi nent, the aqueous solution Is a 5 to 25,
pr ef elebiuther@mbgdimsnt. the fluidized mixture of the present invention

includes (i) an active ingredient that is N—{3—Chloy'o-4-[(3-ﬂuorobenzyl) oxylphenyl}-6-
[5-{{[2-(methanesulphonyl) ethyl] amino}mﬁhyl)-b—fuwl]#quinazclinamine ditosylate
monohydrate which is present in a range of 35 to 67, preferably 45 to 57 percent by
weight; and (ii) microcrystalline cellulose which is present in a range of 33 to 65,
preferably 43 to 55 percent by weight of the fluidized mixture.
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nore preferably a 15 to 25 percent solution of at
| east one binder in purified water (USP). Preferably,

WitRoodtis@es solution is a 5 to 25, preferabpygrisiobediass7
25, more preferably 15 to #5 percent solution of
povi done in purifi ed water (USP). The 20 aqueous

sol ut a f instance in a ult

with g&grdo t%R ype '&ﬁdx@‘x{u%g%g?gm ?png’) E’gr
\Wrandlating; so Plza leexsranutamg spiption oy he an aql@ous nepagyesds or a
%Qﬁéauélhltﬁ‘n dduebiy goﬁﬁiom?hb%ﬁhﬁfrﬁfyr ornfy Rl n@dePthe bi18ast one

xture rate adequaté to I nsure proper
isarrist e e orstiaia, S B Tt 59 o o o 4seou, o an
sptwuﬂn@-ammmuhom obthe ablatstione binder drrith edotisdr embodiment,

tRRCkad Wik bih&gigg u?dltfde&igﬁ'lmg Elfnd:%@r1 So%ﬁngﬁhé Yﬂu%ﬂﬁg

Wl | determne accept
polytiog is Aﬁ’te&damonzm?ouaﬁ'e%toroan fARKasHs/Reryaqyeoys The

aquesdes! sdldiop Ui cbarss e for lermwﬂ |sabiidhlt withethe tﬁﬁi‘éastéhe bﬁ@ef
et enper at ure

TRl B ol Dol bt it ARG T ae ol &
iseprapangl| ather nerpanics suchong @petorfes Las hmbrsirasoeks alcpholsr g1 pither
b@@hm &mwwmﬁ%bpa&ngr@wh%nmwm and

rlé% ce, a . con H,gng such as a Coml(‘r)
h\?a\'?‘? %1 "?'B‘r'ﬁ P> RindgT 108 AAYRUMARNSAGHEPYR F2iytiost Is
Wttiendt Goitedtor watedetharsl, mgtedmcamer orwaterfisoprapand mhduresowith

gfw,%ﬁﬁﬁglaﬁégsgomnd el l er speed to produce the
desired active granul'e product. Accordingly, in one

enbodi nent, the active granules of the present
i nvenhiooa em’BBdm'ﬂﬁi, tdemubdys solutiee isi &/ 8 té REr wefeBly TOha 25,

gléae%%ga@g' P81 bl LB AREH lohs34) BREPH diRodrter

USR){ Preferakiy, b agveqyn saltion istah§itp 25, preferably 10 to 25, more
@mm)ms hy 125- Berbatit Woltichr awbm-mé nmcmhms@ aétépa)éri)t el'he

PRI T e g i

gixansHch ssaf Lighting Mixas avith stikableniawb rThersgueolssnigtide is Sprayed
t

e Pk st aieips peve e

Fpaq{ggqﬂgbqwhfplynag?mfﬂs kn in the art, the specific combination of

batemeidayinte pir Jenibefaturg) ibletairgiswpointphndiaiet aevolliniensily idtérenine

H&Qﬁ’tgéflg bRl soF.:'l oA s rfm:f{‘[%g AR ta@#rilc!n?ﬁan?oqnt ctspvm%?e‘? ma ﬁrﬁpeééed)

povi done.
?meeaﬁ%@éﬁ?wwemruséiWIa’fm weieass( 4 thepnd st aramdation the inet

BinEnedatne, mbpbe irgisdy o Jadiitdteo ties Aryihg %nides@ Lepen Za)éééptable

REMARL G 1ohich 3o Lt on PR SROR 1 aee 1 AR arpres

. B be passad @rml’k: fer instance segone imill, auchaagya Comik® a’vajlalé from

Q[Iﬁl'@ r @%ﬁnﬁe tl&o%t@ lof W%ﬁé& r Q%MO V\ESI@ r eS e nt

t dilu
P st e i et o i DRAINEN Lt
podidckr ably 41 to 49 per cent by weight;

Accordingly, in one embodiment, the active granules of the present invention
includes (i} an active ingredient that is N-{3-Chloro-4-[(3-flucrobenzyl) oxylphenyl}-6-
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and (iii) at |east one binder, which is present in a
range of 2 to 11, preferably 4 to 9, nore preferably
ﬁ"@oﬂﬁ cent by weight of the active grapstSeosoiasar
one I ment, the activesgranules of the present
rnvention includes (1) 20 an active ingredient that

craey] Einkig 2yt olinaming ditosylate
IR mehyrethae) {fﬁ@ Bl e quinesotnemine itosy
mﬁpmj ﬁﬁgm IBTEI PEE; Imﬂglendﬁfiﬁlegé}%héﬁqwq;;t osyl afe
nmonohydrate which is present in a range of 5to 85

bt crinice srisGwitens rs.adns, Baries tPi5e Piostd] insftcn halds 0
ani gitve. ngpettiont thit) IspBv{E-Ghive-4-iiBiidrobeszyll exyiphenyiib-((2-
é@%fq&&lpl?onkl? Jejchyﬁer @ﬁﬂﬁn&ﬂ%ﬁi)%b@wnaiﬂﬁamﬁé aftbéyyete

the active granul es of
masokdeate; G “T"ﬁ%ﬁt?“&? celilasgoRnd (i) povidane, o v e
ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl)
oxy] phenyl }-6-[5- ({[2- (rmethanesul phonyl) ethyl]
am no} et hyl )-2-furyl]-4-quinazolinam ne ditosylate 30

nonohipcmatembspiment, ithe antive arepulpsofthe pregent dpvegtion '6‘»‘"6[95 0

- R@T a&i@é‘tind?adné!rﬁl Bt is N%B)Chld?@-ﬂ-?(@ﬁlﬁ&rﬁﬁe’ﬁz&l) RRY|FIRdny B U512

e bopeiobi o ok AR B b
manmglydedte 4vhich 19 ppseniclona range \adisglet 8% fprefakably 3 10,40, more
Q:LQ’E\HBIZ 25 10381 By HERAE (72D leastlons dffent, \Whichlis Piebart idé

sent | ventlon |nclud
e b relcants 0o Shcio eby 1o AELRet B gy it
Cagm Kimhae laﬁbt}orﬁl-birﬂe(, {hizh \WObr2 &4m6 in 1alrafiglof P20 | 1 Sre feeably 141t B7
iﬂ?’é g% W@W gé’rlt%)y S‘% @ﬁil (]rfl ngeoalcltwnaa n# (Iaesdl tosyl ate
nmonohydrate which is present in a range of 45 to 51
pef C B énelBmbbRIntEAE, sthe bbtive Igm.me@ b/ thb prdseAtein@atiorindsdss (i) -

aﬂ{ve lnﬁﬁ% |§ !&-Fg |sp3{/-{32{%ﬁ0éo-\%ﬂ 34@%011086&?% %ﬁ&ﬂ;} erté’ -({[2-
r(m@e"@‘“pmﬂyb gethylly  emirtolrsthyled- @M]Muwtaq@magir@ctqllgpgylate

91'1 g;&ae ik ts ?re%eﬁr @t hofan eh%f %C!d ¥E eyl Swagk; (i)
In ste S|nte rant

irossialne e, phish s et w I %t??#&rpeeé:gﬁ (pY weight;
bdnein(il) poMens, ottichas pegsantLih @sramgeyoflgetof 11r e chmtchydweaiphhiot the
t st one disintegrant and then the active 10
ggr&g%eﬁér%@f%i sintegrant m xture blended with at | east
one lubricant to forma conpression blend.
Al t er N dné@imboditient, &Rl dche: gamnes ifshe jresenainvértias inclades (1)

oo s “pagenre PR o8 Bl 0t ADGobsh SFRheR S
i (meptradessiphenyir ee'bvlbn@erwo}msthrlww} -4-gidnegalinamipe  ditosylate
VinBhdRdiate \@YiéH ls2BleSerlt iR range of 30 to 60 per cent by weight; (i)
microcrystalline cellulose, which is present in a range of 31 to 66 per cent by weight;
and (iii} povidone, which is present in a range of 4 to 9 per cent by weight of the

active granules.

In one embodiment, the active granules of the present invention includes (i)
an active ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxylphenyl}-8-[S-({[2-
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15 Granulair Technol ogi es of Lausanne, Switzerland or
BULS cube bl ender available from Matcon, I|ncorporated

Wo 260M5dse New Jersey, at low rpmuntil bl epgr/usoo6014447
uniformty is achieved. Assis recognized In the art,

the time needed to achieve such uniformty will vary

rd| toth nmount .a ter,of .th
Fgaipe Ui, Pyl o o PeInisihy a4 BRI o cfpiate
oenphydetd svhizh is lpeesentior asrangm oblkS&td 51 per. cent by waight;v @)
%Wﬁlme ogﬂu?dsgtvﬁ'ﬁérﬁg Eresﬁ} %b Qﬁ‘%to%epe%ent by weight;
escr1 bed above. odi ne e conpress].on
B 4 R?f"‘dP‘PﬂeWB'F'&seﬁfPsq“h!ﬂeht'?r@ﬁ qf ﬁc‘PLﬁjB@f °92"5 T?'Q%Fc‘{f e
gotbgledsles.(1 1) at | east one disintegrant; and (iri1) at

| east one lubricant. I n one enbodi ment, the

conpressi on bl end of the present invention includes
(i) abftarweepgrationthe acliveiosenuies are)blerdedn step {6) Wi gldeast o
H@m%%ranp laRE A JdUsh orse! Iubﬁca%i— to fﬂ?ﬂhea cBinressicHo bignd 31'He0ao%e

Rk ey pe d fEndag' il 1 o589 e s, and Paf B gy
granvlegdisintegeanp maiktarea blepd&i Ew:tl'!oaB lénsh ene clubricanbty tcvvd'pglma

e&ﬂpésé.arb ua{d hﬁéﬁéﬂv@l&? etpla lé%}e&ﬁaﬁuw et 'le%spérf‘escﬁﬁltnteérﬂma

B8 2810pS) oD Isbricsntdre loprectiegRtas o (7 Hiscomprepen micure.

conpression blend. In one enbodi nent, the conpression

bl 'end g | ng;mim e&g%ena&(%%h?%} |h§?&1c8dae\§ a.eﬁgfr@;nag@tm

ranul es,;

%@w@s’ Taehrqlegiasnf d-2usqnneodeize %14@ r avei{able
3'3m|matéﬁiflr@&b?6te%ﬂ3e\réllhﬁe\ﬁ 0&BES SEIbW Fpr bﬂm 3Ie|ﬁki uﬂmuty ﬁs
ese venti.on | clive anu es C

B E AL R PPt 1 i gt oot o abhisal el ol v
(varlv)acccscﬁulm tonths tapouit agll wharkdereef thin ingtediests pind sperifici procgss
gamgﬁeﬁf | to 10 per cent by weight; and (ill)
magnesi um stearate, which is present In a range of 0.1

to 5 per cent by 5 weight of the conpression bl end.
| N onEheercbmgoneatst of tihee coopressios i endbliendthef adtibe granules,

st%?e%@nt'aﬂ ﬁ.u%héaﬂf‘arb%'d ?ﬁ%#&&eaC“Ve granul es whi ch

are present 1n a range o to 91 per cent by weight;
(ii1) sodiumstarch glycolate, which is present in a

r angein@ne %rr?@dn&elﬂetha e@ﬁprebyom:@mf the&f&eﬂﬂn\(ehﬁdn)lnc?udgs A
nesit um.s re e 0

B8 bigBise TR oA i frebint REGT bribfts Bad B

In one enbodi nent, the conpression blend of the

pres eﬁltonbrb\‘rﬁﬁathﬁﬁt tI'EQJoHQ%%ser bisnd6f thy Bregérﬂ"]ﬂleﬁﬁm\ﬁﬂllﬁ@s

?F f\ ti% Srsagtrllles wll::lcr?arga %pe%ent ina Sraa?t"nge of 85 to%g prefera‘:ly% tc\:l\g gnoré
preferably 93 to 96 percent by weight; (i) at least one disintegrant, which is present
in a range of 1 to 1'0, preferably 2 to 8, more preferably 3.5 to 5.5 per cent by weight;
and (iii) at least one lubricant which Is present in a range of 0.1 to 5, preferably 0.6 to
1.3, more preferably 0.8 to 1.2 per cent by weight of the compression blend.

In one embodiment, the compression blend of the present invention includes
(i) active granules; (i) sodium starch glycolate; and (ili) magnesium stearate.
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15 sodium starch glycolate, which is present in a
range of 3.5 to 5.5 per cent by weight; and (iii)
RRA6Sise3e St earat e, which may be present i npgrigeamiilr
0.8 to 1.2 per cent by weisght of the conpression
blend. Core tablets are fornmed fromthe conpression

bl en dl I?’I% Jog\a'r;enp Xhet go&p?e%@igﬁ B@ﬁ# Qgth% Egﬁsgét%bgnﬁoﬂtn?cludes

tabl e ny sui e neans ressi on
rhpctiye anarwdes whieh argiprepentin raege ofi §8 toclP mcenhb:s weighte ()
F%Hﬁlﬁth sfﬂ?&h@l?&[até Q'Fl'ﬁ’dhyis brBérftlin a MaRHgBI R 8Sto A0 Ger cent by welght

{23\ Rgfestim earaten phsh ooaiat I8 Pahso o] b pbroport by
Iwmghaﬂdm@mﬂaessionmmu HT- API BSSU rotary tablet press

avai l able fromElizabeth-Hata International of North
Hunt i ngdon, 25 Pennsylvania or W/ Iliam Fette QGrbH of

Schwar PERs embodipenipth compressianibiprd of the prasentrinveption ingludgs

| E(l) 26ivE granulkl . whichiare phesbsia d raryecd\8¥ tb owlpen@ant by weight; (i)

S S, Oty fshosefh L PR o 2 8 o B U RFE 306

€Ss d|S|n |on
a(ui)emaqxpp)um@@acmﬂ.. whicht i, erewﬁfﬂae@%nf GGt ‘aﬁ ger cent by welgh’t

aflinaTbMBreksiod Beid)e tabl et press are made if
necessary. The conposition of the core tablets are as

descri bed above. 30 The tablets may optionally be film
coat eth dridtepbogipent, ltll)e compredsibih Blehe oNtha prasentiinventive includes
t t £

35 apive Brithyes e B8 osBntl & ridge[Br S35 38 g LM P SR 6
Fhdjum stapshglycsiata, wich fspresept in Iﬂdﬂmgﬁa:rf 35t Hieper cent by wgigkt:
Gind Klf’)&nﬂnaéiﬁm (SEcdbkte, thlcﬁ:‘h{ﬁ? efflin BiragRIbf 08a6 ARPer cent
;o | g &ethertabl gV Il 5 enhance pati ent

Jo |§F' Gf & oMPreEsRP PN dust . 1 n one embodi nent, the
tablets are coated with 12 per cent by wei ght aqueous
suspe n )o 6
T ORB00Es A8 I TR cokprcksld SEAP 12O by
£9RPregHine therkispddpto dakig fomy: ﬁ@bﬁﬂfﬁ’ﬁtr@?ﬁ”ﬁff°'\ﬁé@?tp@ﬂ}ﬂess'°“
Feaynisey LiseriNiriuding, BuRenot Mkt 131 Btsingle) purich h&dhme Ofotdri €ablet

URAERE ahd VS lod tefich BURANGL T o BELEARG A2 tsa%ng o
chepd Fhéensptary @q!% -maching.- forrinstanere 8 Haim owgel) HEARYSS U rotary
aspiopreBs NvhitaBrel ol EniibétHiHagZ %tétﬂ&ﬁﬂnale of |NbrfAn ﬂhmbdon

Z’[maﬁy&magﬂ"w Su b5tk Gl 8 scmapRik poriany, e e press s

pitted withlal 10.@Hx pemm standgd sab@Eve tcmhn@ lr&m'omefcemecﬂﬁ for

Qs Rty B \eitit, Sle £ Wardfbsts ﬂggﬁlﬁgoéhdacféuﬁégrét%n time are
m nut es ‘when eva usi n appar at us
qurng ﬁ‘&(ﬂ:&m@"@ﬂ%‘éﬂ'“ ard QgBStFﬂe"fﬁft" etRpletgyress are made if

neoessary The composition of the core tablets are as described above.

The tablets may optionally be film coated (step {(e)) by any suitable means. In
one embodiment, the tablets are film coated using a coater such as a Compulab
Accella Coata available from Thomas Engineering, Inc. of Hoffman Estates, Illinois
or the Glatt Group of Companies of Binzen, Germany. Coating of the tablets will
enhance patient acceptance and control dust. In one embodiment, the tablets are
coated with 12 per cent by weight aqueous suspension of Orange Opadry® YS-1-
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contai ning 2% w w Tween 801) at 37C. In one
enbodi nent, a tablet of the present invention includes

Wb 2069M18k4é | ve 15 ingredient that is PCT/US2006/014447
N-{3-Chl oro-4-[(3-fluorobenzyl) oxy]phenyl)-6-[5-({[2-
(rret hanesul phonyl ) et hyl]

%b it %us%eﬁdﬂny Lv%ailéﬂéq #b ‘é@cgc%rjr:]ég\a 'B&%o%té& ot/ Wé%

drate; (i east on
"‘-‘?ifi(’é'?'?rt egrant; and (iv) a film coat. 20 In one
enbodl ment, a tablet of the present i nvention includes

N 120 B P8 sitfoqindy S Sabied OF nd %m;mh'gvenp on grg knrpaciele
(rﬁgqspmpqgmgg ;5@1W|q-{3-0hloro-4-[(3 robenzyl) oxylphenyl)-6-[5-
YR-(RRERbANnbnyly étH)FI]Yérﬁmo}ﬂleﬂw PAFAI4-GanazofainedS Y| at e

monohydrate; (i) | east one binder; (iii) at |east
one di si ntegrant; (| v) at |east one di | uent; and (v)
a fil imanother erﬂEodimlerm,rtbe hiletschf thergreseat mubitien hmb antagerage

F?ifs@&ﬁm\ 6fn?§ N t'cﬂcﬁf%gls ;fréferaﬁlg 85 lde ;/c%nt o P Yr&flr€ More

t
PR ) Ppican o creat iy AR AT eyt ovaluatod
aising @} USR Mybg 112adparanis] at580 winh padié Beusrie 980 traisofl GiNe HC

&gl:mgﬁ.%t T(:Jeéﬂ { t one binder; (iii) at

I'eas I'Sint egran (|v) at | east -one 30 dil uent;
(v) a lubricant; and (V|) a filmcoat. In one

enbodingae tbmb@dlﬁnaﬁt' &labt of the rBééh'E ﬁWéntlbﬁl ¥ieI0&dsN) ahBethvedes
L.

o SR o9 S eho i SR 2, 5 ([ >

(methanesyahdnpih ethyl] dmiaoimattyl)-2-furyl}-4-quinazolinamine ditosylate

HBBALFERS, 1 ol fodst oHS Kfiad: () Lf1EHEPbid WThBEat 4RENA 8RR 3

monohydrate; (i1) povidone; (iiil) sodium st
P?ﬁcol ate; and (iv) a filmcoat. V\D 2006/ 113649
PCT/ US2006/ 014447 35 In one enbodi ment, a tablet of

t he t j
 ngr o ng Sopdheth & RBieh by Bger *."f By At e e
dpavadisnbhst is Ng3{Chlorg-f-H3-uprebergy| bayIPhermihA-I5-(@2-hy | ]
JinbthariedBbinl) eti’lylg ﬂhmb]}%eﬁryqlﬂfﬂﬁl}ﬂfquﬂaiﬂhﬁ@mﬁb &@%ﬂhtat e
ra vi do odi um st ar

SRIBTHLIT ot oo on plo F 2 tpash ke st P (8 2 st e
allhiqnt,nntteyhaﬂm ¢pabne enbodi nent, a tablet of the
present invention includes (1) an active ingredient

o3} PSR it L TR o gy
dngreniEntitbat iy NH{3-Zhfono-3-{ (3-fidergbenagy olyjphenyilrt54{[2-0sy| at e 10
WQHQ&?@@EI%&?\ ) éé-&l?r?nﬂﬂ}ﬂn%ﬂ@ﬁaz fﬁhfk@quﬁ%h%iﬁé Bceilate
monohydrate (i) at least one bmder (iii) at least one disintegrant; (iv) at least one
diluent; (v) a lubricant; and (vi) a film coat.

In one embodiment, a tablet of the present invention includes (i) an active
ingredient that is N-{3-Chlorc-4-[(3-flucrobenzyl) oxy]pheny!}-6-[5-({[2-
(methanesulphonyl) ethyl] amino}methyl}-2-furyll-4-quinazolinamine  ditosylate

monohydrate; (ii) povidone; (jii) sodium starch glycolate; and (iv) a film coat.
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- N-¢3-6htoero-4-[(3-ffuorobengyl) oxy] phenyl}-6-

cellul ose; (v) magnesium stearate, and (vi} a film
coat. In one enbodinent, a tablet of the present

WO/R0d119d3e | NCl udes (1) an active ingrediengct W,(?“”
5-({] 2-

15 (met hanesul phonyl) ethyl]

am no -2-furyl 1-4-qui nazolinam.ne. ditosyl ate
ohon e Sttt o/ tabiof ot g PATHAT b G Setne
peedisnkb| Y80 o 6-H{3rfiaso-4i3dluonobdrizyl) 45 oxyiptEhylpedS iRt

eth&ie8Mptiony | e | nﬂ;ﬂ? 1 ' hifie PTftS &M
% [ Elaoﬁr:{; 2)f éﬁpg %ﬁfﬁb} e Q?afg??fu?%%dg&rhnitﬁ)? e ®
pr g%ﬂﬁ?'y b Rovigone; @i p%‘?ﬁ%rﬁtarfﬂ/ gluepiaie; - (V) j icsocrygtaltine
cellose;and (Jiadimemfyr ant, which is present In a range of
| to 10, preferably 2 to 8, 20 nore preferably 3.5 to
5.5 per cent by wei iv) at |east one diluent,

ht ;
whi cH"j%ge embediment, ia?#a'a!efr éfn'@é pesentnvestioninclugesf (3 rantadjive
BGredient0, thabr teispr eNf{B@hioy?J-g(S-ﬁlﬁoréﬁerﬁﬂf _ CSﬁEphehM}-S—[S-(‘{[Z-
) S an |1 C 1 S resen
sl G BREib S flgind | Al
SPRNYAsats: ok oyideneg (i sodpiny starem talyoglater iy tmicmonistaling

eeilliiobsn(v) eRahesiih StBarbfe, BALHF BN Soat.he range of 2.0 to
4, preferably 2.5 to 3.5, nore preferably 25 2.8 to

3.2 percent by weight of the core tablet conposition.
| n orle copisododimant, adabletdfdbe prsedsiventon indludes i) phegiv

inBNe@Rht ONthbNCl lsdesn (A bn1oRRa- A8 hliorShenBR © bR Hnehiheh 15 -

VR LA 43
monohydinatet Wit is2prbssny i adrafigs ?a_s ab iaa,agkmm&i B@&% I8! Mor0

gnmd{ y . . [ S I, Um aJ C - .
ﬁplaﬁcol at@a‘?id\?&d&rﬁ roé&%@?ﬁ Ie sél’"ecgp?% ‘8@@" ISRIgsent in a
%ﬁ @ torh sereferablyet tofa mo(epriferablyis.Godcfarer comt hymweight; (iii)
et oo amen CPRBR I & e of 116 18] BSRRly 2 o8

[ u [ V4 [ ] s

TP Eee 05 5 e ort L uBoh (e o red e et i .
mesenhiatayanaesH 1B ko h IPyeferably BS to 50, more preferably 40 to 46 per cent

. el Py B 0re pre . t
Wno'p““oi'g"‘gf"{‘%* @%C@H{%Mcﬁ@é INRHEUsBA IS BB b3 5
WRPEBN O Blp 1idi TRIE Pretpiaby S o ger Y DOWEEHt: 8o & fim
RATWhISP B(édseitdr &5 radde oftB.C 1o 4, Prefratens th B.5AmbR \Iefefibly2

- 38tldl2 B&Eerﬁ&ﬁveiﬁ%o‘f\me%ié tal%l!atjéo% §Qgi,um starch
Ich i1s present 1n R

gl ycol at e, range of I to 10 per
cent by weight; (i.v) mcrocrystalline cellul ose,

J\/?\yhi Cln omeyeriiedpiens arttabiétrbompbtaﬁtﬁ»eof?ie &ashe,fnpiﬁi&tisﬁfncﬁ&ég(i)
| . \Y | S I e C e

e, Aphaehn/ bl B 30O TR aboatil eihiudigmae

thapesuiphenydi | ethdb aemigelroethyls2-urngistequinazolinaminen gitosflate

Rordhjdatd; Qi PESIRAL; (BY swaldhbtafth §l?&>£ﬁ?é) F Bt HdrSdrystalline
, a tablet- conpos

FPURRZVL rBienk M SRreaiEr o (Y pires (1) e

in one embodiment, a tablet composition of the present invention includesl {H
an active ingredient that is N-{3-Chloro-4-[(3-flucrobenzyl) oxyJphenyl}-6-[5-({f2-
(methanesulphonyl) ethyl] amino}methyl)-2-furyl}-4-quinazolinamine ditosylate
monohydrate which Is present in a range of 5 to 85 percent by weight; (i) povidone,
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an active ingredient that is
N-(3-Chloro-4-[(3-fluorobenzyl) oxy] phenyl)-6-[5-({][ 2-

Wo s Rgnesul phO”Y' ) ethyl] PCT/US2006/014447
am no} et hyl ) - 2- f uryq- 4- qgé nazol nam ne ditosylate

nmonohydrate which is present in a range of 30 to 47

wﬁl%ﬁ i& ngemymv‘fﬂge of(3 itd 11 PSR ﬂpayel F i) Sodhirf S&dtn

per cent ||| soglu
gymte.hwhghy@opraf@t 'm danges ohle ﬁP wﬁ cert Apgieight, AV} o

n&r&&jstéﬂﬁ:@tmmﬂodéew&i inay b¥ pressintds ecrangbtcﬁhbltm ED per cent by

R 0 oyl e e BB sl A 0.7 b her”
ceniyoy weight; @pe (i) & fimacortwmitieh lofpraBest in @ rang® 9@, fo é&ﬂerwt
by\ﬁé@ﬁﬁoftr%%re(tt‘éblét @mpbsifiBncoat which is present in a

range of 5 percent by weight of the core
tabl et conposition. In another enbodi nent, a tabl et
C onplasint ieebodifmehtn e tqﬂasmnposmon ehthe cpresiantdnhvadﬁm inch@ie 1)

:lc?%d#g?e o' ‘F%s s obe&n‘g-y f-fuorobﬂnzﬁ) S phenyILe5 yt
neswakany h i) @pm]n]eth ryl]—4-qumazolinamme ditosylate
nﬁ:ﬁbm}d@w)h-?pr&ﬁwiri a‘rafigd BAR30!tb NEThéreceti by Swdigtte(i)

pg%?onggmlabg pv%selétﬂ? a ram% ? i ! ?/*)e&oﬁetrb% V\ﬁe‘?q:hﬂ (ui)gs%d&% s@&'{;h
giyeolates avhigh isf pepserd i9 pelrana%rqf Dytond| et cent ﬂm )velsbﬁdu (iyin
nﬁ&@éryé?amrgl aem&gat @hic w;ge 'p?es@ﬁtqﬁ anhngarbf@srta 80 Peéenlby O

vt 0 35t ety ich b e § SRS 12508

cprt by aesiight; layd (vilea Gt coa{ whichiis nesentlimagrargsr d e, to\lkh pefcanby

%ﬁ@hﬁ% taaef&ﬂ@sf.eé 0.6 to 1.3 per cent by

m coat which is present 'in a
range of 2.5 to 3.5 percent by weight of the core

t abl ptanc@ePaHibddintent, al&bldi RoMpPesitAldOTE FREsbNt ivehtivblirludes

gOFp %ﬁvet llnorgdP{'lteth?t |§ i) %&”&rod}té%%}oﬁgniyﬁ %L(;Hgl%%yl‘ &)[5-{{&'1

(nnp*p@;/e%hllpgcrrwlm gtoydl 1 pmivelethyiy2-firvlidyauisazqiipaming - [difoguigte -
n(dﬁBﬁJﬂfdi@%HndﬁhBrbf%Qenﬁmw dange of 30|to 60 per cent tby welght (u)
am nNory ne ur azol | Ll O
SRR ek & migseat héenge o1 1 8 PR Gat e i SR G gron
gfyesiatec mthichy iswpiegént i ) rangowif darte, B\AIlﬁrchant sbvaelsbmuwb n
Barb G fe eﬁuséset thuZh ﬁwg 9&% d% r\éﬁé&t% t 'sblp)arééa@wm

w§|g§t t(\?)rfgags‘eﬁem S&%‘fﬂte W‘MWB p’F?QP} in ?ﬁl'%ﬂ%e{ ?argg%lﬂie’l nee
centl tyubelghe , andifvic & filBgoab@hich B3eddent in aarangengfe Solo 3Hpdroent 6
b\?g\)’e aﬁf&tﬂzg)%/ormb%p&%p% @149 PCT/ US2006/ 014447 37

Rest UM st earate, which nay be present
in arange of 0.8 to 1.2 per cent by weight; and (vi)

a fi Iﬂﬂrﬁ%ﬁbo\%’deﬁh a|t§bléir Eﬁﬁ&ﬁtlohrbf erﬁ'i‘égﬁt |men@or8in$léﬂie§
ercent@q{ﬁ% % e core tabl'et conposi R
e marbentoioht Is S-paNcEHiGHrRPYh TP
(mathermsuipRoriyl)C| etdﬁ}s @rjno}methyl)-2-furyl]-4-quinazolinamine dltosylate
monohydrate which is present in a range of 42 to 48 per cent by weight; (ii)
povidone, which is present in a range of 5.5 to 7.5 per cent by weight; (i) sodium
starch glycolate, which is present in a range of 3.5 to 5.5 per cent by weight; (iv)
microcrystalline cellulose, which may be present in a range of 40 to 46 per cent by



10

15

20

25

an active ingredient that is

N-{3-Chl oro-4[ (3-fl uorobenzyl) oxy]phenyl}-6-[5-({[2-
pognkey| phonyl) ethyl] . _ PCT/US2006/014447

am nojmethyl ) -2-furyl]-4-ggi nazol i nam ne ditosylate

rmnohydrate whi ch |s present in a range of 45 to 51

WSer f bgg,é,:pn/e%,g ‘vl?uc% mag B gpe%?ﬁt in WG jéh‘%ﬁ) {oeﬁ? e
canb by wﬂgmoam & @il Icywlwlés prepent in 2 @npe %\ﬁttc A pgreent
by WEIGHR oPthe Scre titfet 2ompdfionCeNt by wei ght; (i v)

m crocrystalline cellulose, which my be present in a
range of 40 to 46 per cent by weight; (v) magnesi um

st edn aneemwdlmént,rm;abbecqmmsﬂm ofitie present nvention thﬁudeso(i)
o Bkl W Sty BRI,

(mqﬁf@new@omm @thvgorﬁswgq}mpwrﬁlsv wa%not-rraarnnq o ditosyl ate’
mbAdly@tte, whitte i€ @meﬁtl ki @ NareCHIr 48 RO 51 de' manpbys%rght, (i)

Pl veteh § Direaftun 4 a8 'l £ B8 o Mol B,
steigh glyeoléte which nsopmsem irt n cangh of Ao $ oo camt by weighty Gv)
mitseryStaMAE LR REe, witligh ﬁ&ﬁ‘s& Jesérmweé%naa of 8§ h&ﬂ’@ﬁera:ent

Wgth d of%dpsrodum ng a c ﬁlqu?qtﬁgsﬁﬁlﬁifﬁgm Ocsggpbéj

cant by weight; smi mataefﬂmtcbatrmlm is pdaeer& ima Ribge of £8 toB.2Rerceit

[ is thiazole or furan;
b’m%@_'l n&%ﬁ%ﬁg tgglqgon'plr;'l ses the steps of: (a)
Reacting a conpound of Formula (1V): WO 2006/ 113649
PCT/i)a2di0/10 labids ths’s&mpusmdnl dcdiding 19 the \phreestiifvertidnamdyH,

al% b%ﬁ%l%lsM ?_tgé P rm o? cgplw %s,aca%BgP Séigadps,oglllg, %515“51'13?041%0

oral dosage forms known in the pharmacsautical art.

In one embodiment, the present invention includes a method of producing a

ditosylate salt of a compound of Formula (1)

H’c\g /Q:R‘
o* "fiK
X \N )

0

or salts or solvates thereof, wherein R, is Cl or Br; X is CH, N, or CF; and Het is

thiazole or furan; wherein the method comprises the steps of:

(&) Reacting a compound of Formula (IV):



X N M 5 wherein Xis CH N or CF (b) reacting the
corrpound of formJIa (V) with boronic acid of fornula

?Pj " B(OH)2 (V1) 10 where Hetpdtfys2006/014447
|azo e or furan fol | onesg by treatnent with

p-tol uenesul fonic acid salt to forma conpound of
Formula (MI1): \ o HN¢g&/ Het i \ N\ F HX/ NI/
OO0 OH (VIl) whe |s thi azol e or furan. 15 (c)
preparing the ditos t:»salt of a compound of fornula
(M1) to forma co formula (M11): WO
2006/ 113649 PCT/ U82006/014447 39\ 0L HN( ~\ HZC

| ~Hwhéreld XEis GBLN,bBCF , O OH 2 (MI1) wherein Xis
CH, N, or CF and Net is thiazole or furan; and
with amine to give a compound of formula (V)

5 wherein X is CH, N, or CF

(b) reacting the compound of formula (V) with boronic acid of formula (Vi)

et

OHG B(OH), )
10 where Het s thiazole or furan
followed by treatment with p-toluenesulfonic acid salt to form a compound of
Formula (VII):

o HN
>—Het
H l Ry VN F

X ~
& N
\©\"O
]

O OH V)
where Het is thiazole or furan.

15
(c) preparing the ditosyiate salt of a compound of formula (V1) to form a compound

of formula (VIH):



5

10

15

(d) recrystallizing the conmpound of formula (VIII)
prepared according to step (c) in the presence of
W hoadiskaef urman (THF) . 5 In anot her enbodi peisaodsdesssr
i nventi on enconpasses a negshod of producing a
ditosylate salt of a conpound of Forrmula (1) where
said nethod conprises the sttep of recrystallizing the
compound of forrmula (Vill) ks perforned in the
presence of at |east 20 v of THF. In particul ar
enbodi nents, the nmethod WO the step 10 of
recrystall|2|ng the= £ pd o mula (VII1) in the
I

presence gf t /THast J ybl unes of THR, at |east 27
vol unes o F, or af Yeast 3 mes pf THF. The
invention additionally providgs ads| efe produci ng a

ditosylate salt of a conpound of fgf’*g,m a (1) as
descri bed above wherein the c ound i s*%a ppound 15
of formula (11) or formula (111). In a further

emboathetein X isGid N, ﬁ(/‘éﬁﬁi‘%ﬁetéﬁ@!%ﬂﬁ%@?“aa%t hod of
ﬁ! (Péﬂﬂfdtéll&mgahéjéc‘i@‘éuﬁcﬁ&f@or&ﬂlat(vmi prepared according to step (c) in

g |¥ i b%datéglln?'ﬁll e derivative where said
hermsance H%la TREStp of recrystallizing the
N- phenyl - 4- qui nazol i nam ne derivative in the 20

Pr es qRGRothdr ea{bob.ﬁ.aﬁtt 1h@ Shvé Rk ERSontHasddgia métRoddsIprdduciha s

nb t th
S-peﬁy'gggn? o ou L o At 3 e b Bbe the sep,
P resrgdiaifzingthe edmpoand bf fatuleoVUlrisspedbmiEdin thatprqsgwof aty
}éSLt%‘%&uﬁ% %HFh ‘%Iﬁ] p?ﬁmdlﬁr@?&bo@iﬂne}{t@' tHERRtHRA corI;h'Ees {Ha smbe

ul nazol | nam ne de ; H’
Rfur@gys;tﬁllzmgdhe,compound of formula (V) in the presence of at eas

- hIREPITIFY ht)leabt £ TadURyds@X THF Corfal IBagt 40 Nalupe®bfi T ) pr opy

| ] oxy) - 4-qui nazol i nam ne. 25 WD 2006/ 113649
PCTI USZOOG/ 014447 40 The fol |l owi ng exanpl es
i nt enthednyeptior ddditignally progidesmethodari Pmdec'm d*mv'é*ﬁc?é'a of 2

ﬂ'nﬂadumi bf foftful® G%e@énbb@ 8bdva VWhBfeindRe bdinpdld isaycompbend
si cal data Lﬂal iﬁ for the conpounds exenplified Is
e a

8 qapulq dh e igim ssigned structure of those
conpounds. 5 EXAVMPLES As used herein the synbols and

conv e\[ﬂtd B \‘-".ﬁﬁgduhgntt th@ ﬁﬁerﬂfoﬁ Qﬁ&‘ﬁﬁ:%sses %%Bi’ﬁ&ﬁof prducing

exa es are consl st ent

@(ﬁﬁg%riﬁfﬁﬁa&ﬂf, a Mp@ﬁwlaﬁqgma;qilgwg? gc?rgatw]e &he@ggm%thoc{ he
Iomprisab thef stéphd redipRtallicing tHehe phengi4-Githezelinpmine detieative in the
‘%:(r)e%encel of at least 20 volumes of THF. In particular embediments, the method
comprises the step of recrystallizing the compound of formuta (VIli) in the presence
of at least 25 volufnes of THF, at least 27 volumes of THF, or at least 30 volumes of
THF. In one aspect, the N-phenyl-4-quinazolinamine derivative is N-(3-chloro-4-

fluorophenyl)—?-(methyloxy)—B-{[3~(4-morpholinyl)propyl]oxy}-4—quinazoiinamine.
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10 of Biological Chem stry. Standard single-letter or
three-letter abbreviations are generally used to
dsosateqe am no add residues, which are asspdiggs2bod/oRa47
in the L- configuration undess ot herw se noted. Unless
ot herwi se noted, all starting nmaterials were obtained
from 'f{,]BW' ' ﬁ.cﬁﬂ r{RiSFatidh bRIP dhd hlé'robiftended
uri'ffnga |on.gadx§'§glglpﬁe§ﬁat g/,@?he ol 0\Nll9 9 .
Bl 1easeopnof iy THENISSAn % Walo THS AIAES datacgiven for the
EEHhsUBdR0 Wxemphifiel NB  Tomustdnt Cdith dhe  apsignedingnupturey of those
mlligranms); L (liters); nmL (mlliliters); pL
%‘f‘ﬂ"%o%%'t ers); psi (pounds per square inch); mm
(mllimeters); kN (kiloNewton) 20 cfm (cubic feet per
m nute) kP (kilopond) M (molar); mM (mllinolar); N
(Norrmal) Kg (kilogram EXAMPLES ntravenous); nol
(moles); nmol (mllinoles); RT (roomtenperature); 25
min (A H%ﬁde§?f,e'(ﬂ1 thenexbels. afmsﬁ’"c'ig-fépa? jused & gi?a%r%g*sses-
deneimas 'bﬁk_[lr%:gnmfﬁﬁ_(drewﬂsﬁf@mim ihege usedinttisd contenfruedry scieptific
oi nt); r P
et protieirplse 1 Jaﬁfﬁ?{og&%@@%ﬁﬁ?@f@%e% or the JourneJ
of Biologieat Chemisty) : Stande ginplariatiey (o& iirpesttar phbrevigiops @
ig;ﬁéﬂMhIP uaaf-{oacte%t X Dghat%ir{o]acgjrgﬁlﬁb,hﬂ?&ﬁérbaeﬁhed tH6d/in the L-
I.chloro ane) ;. or,0oet hane) ; . )
RO g e e ISR dotet; f farting spptails
(veleo sigthined Sroox gommerdall s)pplibiBuahd( used- withaut Jrther purfication.
' iaf . Ex8inBids &R thiobighout
ﬁg&%ﬁ{ﬁﬁ%”ﬁrég g‘? Iwéitlotr?s IH,%‘?] gg%&ﬁ?ﬂ%TSAﬁl(g% -tolu e%] e
$a sperilicationg d) ; WD 2006/ 113649 PCT/ QS2006/ 014447 41
TVBE § &rérhé) met hyl si |yl ) et hynp;(mliyEnsh;r i net hyl si lyl);

TIPS i l.sopropylsilyl); TB 1 dl met hyl silyl);
5 Unl Iég@ersgt herw se | ndi cat edé"g'ltni“mtée eratures are

expr egls@ricroliters); (degr ees  CenP§i §rodads per agyarg Behi i ons
condughfghilithéiers);an i nert at masRkiRNewtdh) room

¢fm (cubic feet per minute) kP (kilopond)

M (molar); mM (millimolar);

N (Normal) Kg (kilogram)

i. v. (intfravenous); mel (moles);

mmol (millimoles); . RT (room temperature);

min (minutes); ‘ h (hours);

RSD (relative standard deviation)  rpm (revolutions per minute)
mp (melting point); TLC (thin layer chromatography);
Ty (retention time); RP (reverse phase);

THF (tetrahydrofuran); DMSO (dimethylsulfoxide);
EtOAC (ethyl acetate); DME (1,2-dimethoxyethane);
DCM (dichloromethane); DCE (dichloroethane),

DMF (N,N-dimethylformamide); HOAgc (acetic acid);

POCI, (phosphorus oxychloride);  NBus (tri-n-butylamine);

MeOH (methanol); - IMS (industrial methylated spirit);
DIPEA (diisopropylethyleneamine); PTSA (p-toluene sulfonic acid),



tenperature unl ess otherw se noted. Exanple 1 10
Preparation of N-(3-chloro-4-f(3-fluorobenzyl)
wo/2bpirmsesd J- 6- (5- (QR- (et hane PCT/US2006/014447
sul phonyl ) et hyl j ar ni no) met iyl ) -2

furyl J-4-qui nazol i nam ne Tablets, 250°'ng Table |

or op VSE BARSRIBHLAN: . | W&%ﬁ?@;}%’@d“iia 2

cont AIPSdtrisomersiviit i on of t AES&hpitastrdsiied in 15

the preparation of a conpression blend for one

enbodi nent of N-{3-Chloro-4-[(3 fluorobenzyl)

oxy] phenyl ) - 6-[ 5- ({[ 2- (net hanesul phonyl ) et hyl ] ani no} ne
5t hyl Pnigse othgrwise- indjcateds 2| temparitiies R PEFessed i “Gridegises o

é@ﬁiﬁdsﬁj Z ep0 froalofi0 Qohdifle! ndef 3&H Gnekt GafibspheR! afirooiit
(nmg/tab)* Amount  (kg/batch)" Function G anulation
tRIPReTEIE URless gbie %400 Active Mcrocrystalline

Cel lul ose 387 7.740 Diluent NF, PhEur, JP didant

y,”i pe USP, PhEur, JP2 58.5 1.170 Binder gs gs
10 F hiGL A 3-Tsbrotleh: i) Btz-(fHethatié anul es
%ﬁ’%’iﬁy b Ao A e
oxy] phenyl ) - 6-[ 5-(([ 2- (met hanesul phonyl )
gt hy |Tja§!g‘h REMEME _b)dbécri?vtiériaﬂf el cofiponentsased intherpreparation of a
repared.accor di t.p t
eSS TR 2l £ AP A BBMES o SEERENP e
15 e preperatippupi 2 wowpressien bisad fariope [smbodimedt wj_gw«s:asalpm&
HuUdFdbESH ok(g)pﬁéﬂﬁl}-bqs-qrz-(m%n@sm Biiyhethymith)ne®pg-2-furyl-4-
(m cr_ocrp/s alline ce kulﬁlgse% s ftzlag]g ?ﬂ?llflsted to
SHiaRPIRRMING Tablpts, £30T1or a8PGh B2B P 20908 'Y essai |
Tahel WO 2006/ 113649 PCT/ US20061014447 42 2 Pl asdone
K29/ 32 Table 1 :

. Component Amount (mgftab)* Amount (kg/batch)*™ Function

Granulation Mixture

Active' 405 8.100 Active
Microcrystalline Cellulose 387 7.740 Diluent
NF, PhEur, JP
Glidant

Povidone USP, PhEur, JP? ,

58.5 , 1.170 Binder

qs qs Granulating liquid
Purified Water®
Total dry granules 850.5 17.01
20

' N{3-Chloro-4-{(3-fluorobenzyl) oxylphenyl}-6-[5-({[2-(methanesulphonyl)
ethyilamino}methyl)-2-furyl}-4-quinazolinamine. Prepared according to the procedure
of Scheme B. The actual amount of drug substance may be adjusted based on the
purity of the specific lot of drug substance included in the batch. The amount of

25  diluent (microcrystalliine cellulose) is then adjusted to maintain a core tablet weight of
900mag.

ress Mail Tahal




3 Renoved during drying process. 5 " Based on

t heoretical drug substance factor of 1.62 = 1.00
Keoadshdegs for a 20,000 tabl et granul ati on. pded2606814447
Component Amount (ng/tab) Am)unt (kgl bat ch)* Functi on
Conmpression Blend G anul es’ 850.5 102. 06 Active

d dium Starch dycol ate2 40.5 4. 86
ﬁ%anbigzrgé Magnesi um Stearate 9 1.08 Lubri cant

“FoinitvedQirQ drnYbrees®8. 0  Coating Opadry(r)/ Orange
YS-1- 27.0 3.24 FilmCoat 13065-A gs gqs Purified
\\Basd Dn Hedosdticdlalhlgestubsténagtfact@af 162 £110024 10 1 Granul es
B rQueatites férai20,0004ahldt grandatiorof Table 1 2 Prinpjel NF,
Pharm Eur, JPE 15 3 Renoved during drying process "
120000 Tablets 20 For th¥able@anple all ingredients

Vet Gnpbiined (o ARBHT(gibj C Wtﬁt(kﬁiﬁﬂ@ﬁ)Stent Piinkbn

Ccoa{l
Opa@i@Iplahgeise} et hyl ) - 224 uryl ] -

lnle el ”.t norr\onfc rar\lfor*l | Wa) Ta ] 2. [l\
Mof active granul es (Batch SI ze - 120 OOO
Tahl ets) N-(3-Chlorgo-4-[(3-11uorobenzyl)
Granyies) phenyl ) - 6-[ 5- ({[B9%Bnet hapesul plef i)  ggwctive Granules

Sod g%él'c]\ thyl)-Zsd uryl]14-quiagolin arﬂlﬂﬁg
'ﬁht osyl at e m)nﬁohydrat e and mjcrocrystalling lﬁnose
Maghdsium[Bitdalkate .

JP were ;dded t¢ the bosd of g Lbrztrit 30
ranul at or. A 10% sol uti on of povi done in vater was
ahVeiglr ed using a Li W®Rin' nixer h a syitable
k. The N-{3-Chloro-4-[(3-1luorobenzyl)
] phenyl }-6-[[ 5- ({[2- (et hanesul phonyl)
4- qui sazol i n JrAinEoat

130654 osyl at e WO [2006/ 113649 PCJI US2006/ 014447 43
gs gs ,

Purified Water®

Total Tablet Weight 827.0 111.24

10

15

20

25

' Granules prepared from Granular Mix of Table 1
2 Primojel NF, Pharm Eur, JPE
® Removed during drying process

* 120000 Tablets

For this example all ingredients were weighed to amounts which were
consistent with the weight percents recited in Tables 1 and 2.

(i) Formation of active granules (Batch size — 120,000 Tablets)

N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-(methanesulphonyl)
sthyllamino}methyi)-2-furyl}-4-quinazolin amine ditosylate monohydrate and
microcrystalline celiulose NF, PH.Eur., JP were added to the bowl of a Glatt 30
granulator. A 10% solution of povidone in water was prepared using a Lightnin’ mixer
with a suitable tank. The N-{3-Chloro-4-[(3-flucrobenzyl) oxy]phenyi}-6-[5-({[2-
ethyllamino}methyl}-2-furyl}-4-quinazolin  amine

(methanesulphonyl) ditosylate
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nmonohydrate and m crocrystalline cellul ose were
fluidized in the Gat 30 bowl and spraying of the 10%

Rovbeiarges ol ution began i medi ately at apprgogdii@hdloYasar
220gl minute with an inletsmir tenperature of 54C. The

inlet air dewpoint was maintained between 10 to 15 C.

m&{Jh?&rafehﬁ\dplﬁM@ggﬂlﬁéé légnglg@?wmob mal 3 %agsrat b @ewiband

SRiNGu Phiine o1 RAdene. Oken, DERR Jrmedatal pa PR dmaely

2doghminutaiwitht srirdetadin teenpaesture aif S540C.t Bheb @bt oahd dekwpdint gvasa s
; . i

mg'ﬂtgfnhg g%uFﬁH ”@' b 1§”’c ﬁ%rotf\e ?Bﬁ ;é%.rsﬂé %aé E,sﬁeg%nﬁed

watef Wy Rridgd @@rﬁepdwaeeqbtalrga srqeemfam'aﬂonquﬂteéa Atitbgend of

grinuiation it Ihiet Qi Nsmpaterd wﬁ%mtoaso*’emaw;@m Yonliudd

o8 i s Ao AL TS b B b

* pageed {hrougb en@emilMpdel 187 SReansohill ditted, withs & HIOFB inchirdigid R0 0

schRieiliak appréiRELRNY 1783 RbM (@6 Bz)0f active dried granul es
was placed on"the top of a nest of tared sieves of

20, 30, 40, 60, 100, and 200 nesh. Shaki ng was done
f or Sheveianalysis was perforrién amijtappied densite ptaiileg esthblisBedy Siéve

rbggls leLé epegl'at ??1 'u§m Vﬁeté’@\alsﬁé% Ssh% e%&@t ';#ézb{% eDIglt

|on In partlc e' size

A%Qﬂ%e'g 28 gt @?Nﬂmeﬂ' giepen was Rigged onthestor oha pest oblarese d
siéves oBed, k30Pem) B0} ‘.vc?o( BRJ zauwesﬁasmdngﬁ)maoha fof SPinutéatasmd
n ur. egd .
aric Sl sPaR B8 plBE o N oRiyES Bl iiFb TR
batehd variatiouiin mgriicieesizeobiuthe adlive igedanulps.aife grandles 2gere g0
ot#fheri2ROtor S0 DFfi G50 ha Ripla@IDAEH YE)Y BPRATE o Be
R P esssd b s & e AP RE ST PR e g, 108 mi
greduztrdTylingiet arel ipeaspangettie aaltme initigiyand|aier 2560, 200,600nand
135?%‘%%%‘&&%&“ e in a bin which was transferred to a

where the ingredients were bl ended for
15 mnutes @12 RPM The bin was then renoved from

t he BDUard ¥D $Hoved liniBsicharaign betvesn isdieh@eat e added to the
bl end of active granules and sodium starch glycol ate.
The bin was seal ed and transferred 30 back to the
(il Tatst Eomadigler and bl ended for 3 minutes @12 RPM to

?bt Q fbr:ﬁd?&stoﬁmﬁ%§ Ed?ﬁle&rb‘}(corﬁ_lﬁr%g?ﬁﬁ pYﬁfaféd(Hé’fW PR
rom e

ar SR Sl Y igp P P Wilph e frapsralied, oy § Lrgplp piepaer

whee #he ingredisnts dverel blended davts minotes 1@ . 12TRRAM t Biel kit was dissn
re%@edaﬁ'&md'l Hed mnxb% REREr ARd hABhSHumn Webid Bfieh @b MV bIBSk of

ecificatio
ive granules and sodlum starch glycolate. The bin was sealed and transferred

back to the tumble blender and blended for 3 minutes @ 12 RPM to obtain the
compression mix. Tablets were compressed from the compression blend using a -
Hata model HT-AP18SSU rotary tablet press fitted with 19.05 x 10.41 mm standard
concave tooling, The tablet press was adjusted to provide tablets with the following
specifications.

Weight of 10 tablets 8.00¢g
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35 Weight of 10 tablets 9.00 g WO 2006/ 113649
PCT/ US2006/ 014447 44 Wi ght Range of 10 tablets

So3o1Zde g | ndivi dual Tabl et Wi ght 900. OpeBus2006/014447
I ndi vi dual Wei ght Range 858 0 - 945.0 ng Tar get

Aver age Tabl et Hardness 18 kp 5 Individual Hardness

Rangﬁﬁﬁpt-%tggg%{aggi‘svi dual Thi S5 fange 5.00 -

8. 00 on Speed Range” -4%5 RPM Uncoat ed
t abl pdividya Teblet\dleight er i zed for REPFHRY har dness,

di si ﬂgiggg@yﬁghtggﬁge 10 di ssol ugigg_p_T@gI%gahg wer eI
wei ghe n ar.dne et erm ne ing, for exanple, a
Dr . gf?ﬁtgﬂﬁ'iaa%&?ﬂ?a%ﬁ%lﬁﬁ%tron Te1§t i nk 1 nstrunent

avai inditbieal Hacimeéd R&wel euni ger S 9haf kmt r on of

Sol o ' . Disinte 188o0Was determ ned
in 1@9%@&\/‘\&%&&2?8@% and dr ugg%lg?issgl ution was

eval Gerrressii $rRped Range Type 11 apardt®Mat 55 rpm
paddl e speed in 900 m of 0.1 N HCI/2% w w Tween 80 at

37C. | §.5,.f

aver ST S8 biaaptetaad bRy Nardtls, fehuiiyofl o
dissolgtiony Tablets wrge weighed andshapdrpes determinggl UBIngATRE XARPle, @
e P T R o)

| | . . = ] =, u

FhamATaR of Sajothurp, %r'@ds #@é@mg Wﬁ%é’%”ﬂ'&ﬁ% Bt B‘P’@f s
al87°c an0 dtugdiissoiution Wesrevaludtadjusirgea UBIR Tywecl) aprGratysst Bapm
p%gdlg gﬁée‘arin 'dab A4 .o} %w&‘lﬂ W?WM ?t( iﬁ"gY ﬁéslﬂt&%?%é&
aqueous suspension at a pan speed of 6-8 rpm Two

asoupa f talists fallew( or i fi ce opening - 1.2 M) were used to

deliver <coating solution at a total rate of 90-120
9/ M Ryeragbindight 4L AR SPohG! Nt 500 to
#2=900261+1.28mg; h=80
#3=901.8+0.99, n=60

Average Hardness: #1 = 18.6 kp
#2=191kp
#3=186kp

Disintegration: #1 = 2 min 2 seconds
#2 = 1 minute 59 seconds
#3 = 1 minute 57 seconds

The produced tablets were coated in a Thomas Engineering Inc., Compu-Lab
coater using 12% wfw Orange Opadry®/YS-1-13085-A aqueous suspension at a pan
speed of 6-8 rpm. Two spray nozzles (orifice opening — 1.2 mm) were used to deliver
coating solution at a total rate of 90-120 g/min. The airflow was maintained at 500 to
700 cfm with the outlet air temperature ranging from 50 to 83°C. The gun to bed
distance was kept at 8.5 to 9 inches. Sufficient film coating was applied to achieve a
3 percent by weight gain assuming 100% coating efficiency.



700 ctmwith the outlet air tenperature ranging from
50 to 63C. The gun to bed distance was kept at 8.5 to
Yo 6dMassso SUf ficient filmcoating was appl i perii€ooe/n14447
achieve a 35 3 percent byswei ght gain assum ng 100%
coating efficiency. WO 2006/ 113649 PCT/ US2006/ 014447

’ 3_5 C@?étfdjtabfégl \ars cnaﬁ%g%arf&%wl Hlﬁmﬂﬁﬁ?slﬁé H?JSPsType i
i ssol ution usi a e r a
aqRRRARLA S5 BT PR 0D ot RGBT ikt 256,
TR iBsuits Téllewr esul ts follow 5 % Dissolution (45 mn):
Range 81-95 A Average = #1 87 #2 93 #3 94
10 Table 3 recites the tablet conposition. Table 3
Conpo Risselutiord ¢ ain): Ranga 5)83-98&% er ence to Functi on
Standard Active' aMefagéci#nves7 M crocrystalline
Cel l ul ose 387 NF Di | uent ,.Poyi done 58.5 EP, JP; USP
Bi nder Purified Water3 qs#zl‘—_'$g JPE, NP Granul ati ng
liquid Sodium Starch A wWa%te 40.5 EP, JP, USP
D sintegrant Magnesium Stearate 9.0 EP, JPE, NF
Lubricant Opadry(r)YS-1-13065-A 27 EP3, JPE, NF R'm
TaluenB recitepthe tablgt sampestioyys EP, JP, USP Fil m coat sol vent
Total tablet weight 927']ﬁabﬂ¥‘3(3' Chloro-4-[(3

10

fToorobenzyt JToOXY  PENyY! 5041 5- ({.[ 2- (et frapesulphonyT)
eCAPPARM O} net h?F’?‘-"E-"FE{Pagf] -|4- qhg@(g%mti’ nani ne Finction
ditosyl ate nopohydrate, equilval en 015 P50 ny'
Activd\ { 3- Chl or 0- 41 [ ( 3-f |4g9r obenr|yl ) Active
oxy] phenyl } - 6; [ 5- ({[ 2- (et hgnesul phonyl)
Microgtsitaling Getilose} net hyl ) 387 f ur yl |- 4- qui N&zol i napilvent 2
_Theoretical cpre tablet weight i.s 900 ny. Zgi J?em)ved
Pov:dm?ri ng drying ExafoPe 2 EP, JP;USP naer
Purified Water® gs EP, JPE, NF Granulating liquld
Sodium Starch Glycolate 40.5 EP, JP, USP Disintegrant
Magnssium Stearate 9.0 EP, JPE, NF “Lubricant
Opadry® YS-1-13065-A 27 EP®, JPE, NF Film coat
Purified Water® gs EP, JP, USP Film coat solvent
Total tablet weight 827

! N-{3-Chloro-4-[(3-flucrobenzyl) oxy]phenyl}-6-[5-({[2-(methanesulphonyl)
ethyllamino}methyl)-2-furyll-4-quinazolinamine ditosylate monohydrate, equivalent to
250 mg ' N-{3-Chloro-4-[(3-flucrobenzyl} oxy]phenyl}-6-[5-({[2-(methanesulphonyl)
ethyllamino}methyl)-2-furyl}-4-quinazolinamine.

15

2 Theoretical core tablet weight is 900 mg.

20  * Removed during drying.
Example 2

Preparation of N-{3-Chloro-4-[(3-fluorobenzyl)

ethyllamino}methyl)-2-furyl]-4-quinazolin

oxyJphenyl}-6-[5-({[2-

25 amine ditosylate

{methanesulphonyi)
monohydrate
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15

Preparation of N-(3-Chloro-4-((3-fluorobenzyQ

oxyj phenyl }-6-(5-(((2- 25 (nethanesul phony!)
elgwberasguno) et hyl ) - 2-fury/) - 4- qui nazol i n apgesz006/014447
ditosyl ate nonohydrate WX2006/ 113649

PCT/ U82006/ 014447 46 N-{3-Chl oro-4-[(3-fluorobenzy9

oXY INpfuesnt ,})_ﬁ%
et h NJ m no} r y4%ﬁ% {Lﬁr-ﬁmethanesulphonyl)
ethylla %ﬂmgﬂm Wpe ditesviate mawwramg Prepapase
aqwmmgdcum pﬁfoe&@rb@f@ch@mé% dbllcwes: 5 Stage 1- A stirred
suspensi on of 3f-6-iodoqui nazolin-4-one in toluene (5
VO|%% is treated with td-n-butylam ne (1.2 equiv.),
and Stagen Théastiyed susprosien 6f 3HHodqsinazolis-4eng dhitouerde(s
voﬁs} i Q&H{e\ﬂ with ﬁ-ﬁgﬁﬂgmﬁ‘lgdﬁltzh%h?f‘%ﬁ el hEhttd G0 r@or n

to reflux an St |sterrpe ratu
a?°é°a*§t oxychlgiides (1. pRuivy ds, @ddesh andyithe [gragtiqns mpxdtiss, ig daned
hetated 36 Gefuxcariiciticred @t thivteinperamittedr hDlehstvEerbuRy, TRe reaction

m&uﬂeﬂ pibs o R BRISTRATRL IR, | 0% o1
3*7'30 (Zflworephanylmapthyliexylanitine §683 equhdu The ragetion mixture bsnt

thén Wainked & 70-00R0SEHAT iREY FP o ISRES W\@ur‘ées’ﬁfél FJ&!&ﬁt slurry
tragtg{rFer at ure [ s adj usted to 70-75C ueous

0q ¥rssalo The temperature s agyuStﬁe é%'é%‘i?@@ni Smhr
acﬁ:ed:dscmﬂtdm'bblydmid%rsoftﬂ;l&’v’(ﬂ vass)rﬁuad avemmnﬁbti heelicwen 19 Weerat

R R RE oS 5 SRS Bl B b g% e
1 kaur anckitheh ooolerito 20-2KW rEheaansbehhen isatist fot caC Blhbeare h&dithlay

prédut EidoR: b Aitaliis Ml BALHEE SBEARLYGH R WBLE 1 acher

nmol ar egus. sodl um

aqH?‘?“@o""F'H figyde. \‘/Bfezmd/"ﬁebﬁrgdm 006/ 014447 47
Stage 2- A m xture of
N-(3-chloro-4-[[(3-fluorophenyl) net hyl ] oxy) phenyl ) - 6-
i odo- 4- qU|nazoI|nan1ne (1 wt),
(5-fornyl -2-furanyl)boronlc acid (0.374 wt, 1.35eq)
and 10% Pal | adi um on charcoal (0.028 wt SOWbmater wet )
is slurried in ethanol (industrial nethylated
spirits, 15 vols) to give a grey suspension. The
resultant slurry 5 1s stirred for 5 mnutes and then
treated with N, N-dksopropyl et hyl am ne (0. 396 vol s,
1.15eq.). The reaction slurry is heated to 70C for
typically 3 hours when the reaction is conplete (by
HPLC anal ysis). The m xture is a thick green slurry at
this point whichis treated with THE (15 vols ) to
di ssol ve the product that has precipitated, |eaving
only the Pd/C catal yst out of solution. The m xture Is
t hen
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10 filtered hot through GFA filter to renove the
catal yst. The vessel is rinsed with IMS (1vol) and

Wiszowiashseeised to rinse catal yst bed. A sol UpiPiisi9éso1sas7
p-toi uenesul fonic acid nosmohydrate (1.50m, 4.0 eq.)

In vvater (1 5 vols) is added to the filtered solution
cool 1% 20 A ARt ﬁﬁigﬁt B 4L RBR ) ot il feny)-o-
iodo-gginazaiigarnipe (I (wih ((S-Samayh2furagyiibreaniosaqid (Qa74 wh 1z35eq)
iz $0% JPdn@dmma:Ln afﬁtboﬁﬁ(md th’ﬁﬂf% Oﬁfﬂrﬁﬂat)tig siidrietbly éighol
' . e for a
(e o S, SRE @i oLy Brordohy, The sl sy
h@gm@brfomﬁ mhtma&f(d:;hm Ee)ateu“m@ N, Nrdbigapropyiethylaneing {05398 yolas
46 Qzlo A 0%670‘0 for typicall’y 3 Ig;(urs wrl]wg:;] tl?e
a#wa]é ’%ﬁecﬁ'eﬂ HEtc ot - 559 DR Bk SRR Sy 8 i
foimtewhivh b2 rteeateds with At ¢15( Tols\t)) toadidsdlve the product that has
é%ﬁ.bv %ﬂ%@*‘gﬁ* (AERSL 0 S S otpo” Tl
JEK Bt 1o lsmove the sataii (heyversaiadinsed
(1sapa:womb e.tabu lused ReinsdtdRhlst bdd.08 seltich offp-1Bersbuifdnic) acid

oSy s0uE 415 S} BB e b Blpn pver

f aninges, ek 686 b dhe Hgantipn) solytipngs oppled 20 G0°G quﬁwclysta"s’-atlon
bisered dtlgslss B"errfeﬂ-éélllthht%ﬁxrmﬁwéﬁ Stirte?) foﬁét'le?}isfd hedr of :?'{i]q eC
pkinen gnciod o Astc e Toep Mo e Fropraiis do e KEbR: LA
el pogucd ds (sRERed by\filtrgtioncing. the Talte washend byith W @volg)2 The
th t ed, t t ed
Yokt Ina E?gto\% %g,@s,ﬁe dlisg.then separated, extracte

W th T combi ned THE extracts are
then washed twice with 25%W v aqueous 30 anmoni um
chl orStdee $-05-{4-[(3+Chok-4{[B-fluolopheril)rsethyloixy}phemfl)aminc]-6-

wﬁéyol'ﬂ'@ﬁﬁ y#af‘l&m:ﬁde%?&éjtt mgm &)ﬁgﬁéihﬁorﬁfé (3% anq 274 W,
repared, warned to
g%pthyl%lﬁ@yl)gthﬂamme hydroc Ionde .4 wt 1 %0 equiv.) are suspended in THF

No(vBisk FSeauentidty, beaticiakid 0. sqahenyd.0oRjulvy)lahexsy } phenyl ) - 6- [
BairbnfSitylamine (DIPEA, 1.08 vole 4,00 sauv) aro aied Tharasuting | -
saition mtined at 3m~@5rgfobem dnerdidnf aoaleti éo tay @R°%: Sadiveds- ar e
aemgborm@n&&lﬁ 6B PSR id th@rr ;ao%a %ﬁe J%eaﬁnd mixiaagd

TSA sol ution over at | east hr, mal ntal ning

ptifeed @5?% R23don ddeyrs Ssngampted @st'ﬁ’e@/aoamﬂﬂ 7Thegaction is
tespR ety LEditiod ofdabbus EBdiurh BFdibidd Q5% IR eIV Tollowed by

) - h I 225
Bbiet E580et 68 2l biq b Bete SRUFL DT D
ARd thergembiresi THF exiragislaretbercwashed fwidet witit 456aw/v eguehed wi t h
SnmaniliiichioMdd Slutor (Xx Bvol§)! Bsofitich 'pltBetdBulfonRGddm at

RBroDAtoR A Bi7f a2 el VB A VR S PESRRISS AToF S 5

80°F, and N-(3-chloro-4-{[{3-fluorophenyl)methyi]oxy}phenyl)-6-{5-({[2-

R T SRR S L AR b 2 Fur anya- 4-
methylbenzenesulfonate hydrate seeds are added. The THF solution of the free

base is added to the p-TSA solution over at least 1 hr, maintaining the batch
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met hyl benzenesul fonate hydrate as a bright yell ow
crystalline solid. Stage 4-A slurry of

_ I%é“m_hbabo- 4-{[ (3-fl uorophenyomet hyl ] oxy} phepxkhodnkar

48
({[2- (rrethylsulfonyl)ethyl]am no} met hyl ) - 2-f uranyqg- 4- q

i nazol | n %ALH_. t hyl benzenesul fonate hydrate
? P%Hﬁ? SUBRepFioNs gtird At 57 fod-2 THF:
Wr&rcpol&thO\m25°¢ over dneabmdtagacﬁaﬁé@naﬁﬁbuhe k&# cbOfhr.afhe

S galcbadd B, Eobt welned i e ) e HAlGr 3 20 aid g i °

Yaquum\ah e B5°MtoBivedV-(3-chioTo--{[((3Huctophedysnethyilagnbachy)\6gs-
B e B RN 2 AR LRI O 00
P‘@F‘V' gy fonateEate.Ae  brightysiow pivelaling SH6- 63C f or at

| east 30 minutes to allow crystallization to becone

. .2
pour SregelE sorAe e s SO SRh i Bpupfosmibnen i pus
MH@H‘V'PWOBE‘)BWVHW@MQ -2yl OquidBolfamina\Mat er, 2 X
&emwbawz)anésaifdrﬁmdm DU'réIEM?C h%?%&?uaﬁée%g&&gfgﬂan%ﬁn

er vacuum

Th
Wgﬁ Watgr 17 Yous bp&gmﬁé o344G 36 id for 8t Iogst 30 min untila
$diution &phe nThe sobitiby Is]chafgdlaiaie by arB—a[lﬁz %gﬂaﬁ;{ﬁ&f [@pizaul f o
n Ul ol | ne
Tl MRS BT SHERISE Wiy accil B A (el WRlRF Pobfiting
Pwpsrattrrﬁ at &n83°g. angxlmworsmaemmmnmm 002 rei.
W, ( 'ﬁ'i&ﬂfb'tdhﬁ@mém(aﬁ%dfalt H@E?@ﬁﬁl@( lehst 30 minutes to allow

OX %‘ﬁﬁeny T hay/patcids coplarty ca-&jGionerxel 2 nani
!vt;trsTthIﬂ&t mod&ﬁﬁolﬁ@d'ﬁéllﬂitrﬁtidh Q%Widrhgt? tvﬁcéiﬁﬁﬁdu@&dsef’ﬂ-lFOf ,
@; gﬁg ?\?@%ﬁpﬁ‘x ;i% *Jgﬂc’a'e?ga«?e bt HE (8 42k Water. on
® th?d@ % Siaderi vacuuBOupt th d 518 e prveaN-{3thlidpd-4-3(3-
ﬂi@f&h@ﬁ%@tﬂyl ﬁian&fl? G- [ e@@ﬁﬁghlﬂiﬁﬂ feti}aminoimethyl)-2-

uor o
“N@) %%‘H‘S‘ﬁzj’“ g ‘(‘%’F@V'Pﬁ'gﬁwéﬁmwwemﬂ 35 biigh} valiowo) me
arysjdline 2olldur yq- 4- qui nazol i nani ne Tabl ets, 250 ng for a
batch size of 120,000 tablets. WO 2006/ 113649
PCTI USZOO6/ 014447 49 Tabl e 4 Conponent Anount Anpunt
p& /tab kg/batch)** Granul ation M xture

‘(Pé’bemyﬁ 8drhesyhf{3-di2-(@elfians ose
sg ory etz}ﬁ ﬂfr[o y =2-furyl}- 4—qumazolmamme Tablets, 250 mg

Table 4 contains a description of the components used in the preparation of a
granulation mixture and Table 5 contains a description of the components used in
the preparation of a compression blend for one embodiment of N-{3-Chloro-4-{(3-
fluorobenzyl) oxy]phenyl}-e-[5-({[2-(methanesuiphonyl)ethyl]amino}methyl)-2-furyl]—4—
quinazolinamine Tablets, 250 mg for a batch size of 120,000 tablets.
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NF, PhEur, JP didant Povidone USP, PhEur, JP 58.5
7.02 Binder Purified Water gs gs Granulating |iquid
Tt sdos/fiBa4e 9r anul es 850.5 102. 06 PCT/US2006/014447
N-{3-Chl oro-4-[(3-fl uorobengyl) _

oxy] phenyl ) - 6-[5- ({[2- (et hanesul phonyl)

et hyl ] am no} net hyI ) - 2- f&rgmk4 gui nazol i nam ne.

nnnnn -\.al_ + e 1 acaodi a L_\ Cr\harm
1 Cpal Cu AT CUT U|| eceaue r\f e D

The &empenentanoun ofAmhung SLbstanmmtnay be Eutjctiont ed
based on the pufit {m@#RbY he |spl@/batel)™| ok of drug

ke includgd Tn the batch. The anpunt of
[+) . . .
rocrystalline cellulose) isjthen adjuste

)
Actvefrai Ntai n a cofe takygset wgi ght 4908 900gme 2 Renoved
during drying prpcess. 10 * {Based on theoretical drug

MigreneystafiineCellaleseor | of 13882 = 1. 00 4644 Quajiivgrites for a
NFoBhEYHAPt abl et gl anul ati on. [WD 20061113649

fo@&ngﬁgg%ﬁéﬁ” 50 Tabl e |5 Conponent @HFhnt Amoun

Function ap) (kglsbatch)* Lepr essdyg, Bl end
G anul es' 850.5 B06.18 Actiye G anul es { Sodi um St arc

Glnfycol ate 40.5 14.58 B¥sintegrantgs I\/Bgriezranmlaﬁﬁliqmd at
Ryrified Waterl b i cant | Total Wi gt 900.0 324.0 Coating
padry(r)fOrange] YS-1- 27.0]9.72 Film Qoat 13065-A

Tlgﬁr&gérg,gﬂey\aterz OS OgsgslOt all Tablgds Veijght 927.0
nules preparedifrom Granuliar M x of Tabl e
k lé’-{écglorlg-ff@/-ﬁuor&en B%xﬁp% I?-S-?S-&&-(methanesulphonyl)

ethyl]amlno}methyl)-z-furyll-4-qumazolmam:ne Prepared according to the procedure

of Scheme B. The actual amount of drug substance may be adjusted based on the

purity of the specific lot of drug substance included in the batch. The amount of

gglaent (microcrystalline cellulose) is then adjusted to maintain a core tablet weight of
mg.

? Removed during drying process.

* Based on theoretical drug substance factor of 1.62 = 1.00

** Quantities for a 120,000 tablet granulation.

=)

4%




* 360, 000 Tablets For this exanple all ingredients
were wei ghed to anounts which were consistent with

tW 2008136k percents recited in Tables 4 andP@T,Ung)“7
Formati on of active granul @ (Batch size - 120,

Tabl et s) N-(3 Chl oro-4-[(3-fl uorobenzyl)

oxy] phenyl }- [5 ({[2 (%&hgnesul phgg}/‘! ) L

Cl.llyljam IIUIIIL,LII I} L oty O T O || ullllle_
di t o$pmabeentonohydr aAmounhd | st gl | i rranctipinl ul gse
NF, PH. Eur., JP Jer dmgfrbbd to &pba of a Gatt

E\BT ssongIGO 200 [granul ator.f A Z20% sol gtion of
p'crv%o'i}e—l—ﬁ%/ater was prepanfed using aj Lightnin'
Giak@és’ Wi t h a sui tjabl essp.enk. | Theaps 1a Active Granules
N-{3-Chl oro-4-[(3-fl uorobenzyl) oxy]phgnyl}-

§°€|!U51 Ji@rptoGlggaiatehanesul 4ifony| ) 14.58 Dlsiﬂtegrant

no} met hyl )-2-fury!}-4-q azolfi n_am ne

%%%ﬂ'g{e nohydrat e’ and mi cro@#‘{)st al I"n”'i‘TEa"Eel | ul oge
W|Wefghfﬂ di zed i} thegghatt | WEBGD,160//200 bowl and

spraying of the 20% povi dong sol ution hegan 20
Eestindi at el y at approxinmatel y 2000 g/mnute with an
nlet air tenperclture of 58¢C. The inlgt air hum ditjy
’”ﬁéﬂ’?ﬂgﬁl Fdd bel ow ¥P g/ kg. ATLE t hg FIBEPHone
ution was aprl i edgpurified waker wgs added as
H@ndﬂnatéle obt ainja proper glanul ati on Wetness. At tihe

At 1 A A o] A~ nn
CIIU UI I oul\,u U.LI A’ B T N A pa B | \,t g| r f Dllr.ler gt Ure ‘vl\vas

T'?iﬁ'i@@d?tt’\@igbbc and dry¥RhY was cdA2nued until an LOD
of approxi nately 2. 5% was reacned. 1ne dried active WO
2006/ 113649 PCT/ US2006/ 014447 51 granul es were passed
‘G:hnuﬂengﬁrepar@@ﬂ‘oh%dﬁrm%$amene mll fitted with a

? Renguwsd dwrirng dryingiprdedss| ed screen at approxi mately 1000

" J30900 Spblots anal ysis was perfornmed and tapped density

ro|fllg I es establ i shed. Sieve anal $/S| s was perforned
usi hg" Aigperplesalkingresienisc werenmeighecatsy guiopstyjwhich were

cohgigtenbuithahehyigRtQegentt retédd M Tabled £6n@s.anul es was- pl aced
on the top of a nest of tared sieves of 20, 30, 40,
60, 100, and 200 nesh. Shaki ng was done for 5 m nutes

(D Eormation ghgative grgauieiBaichgizet 18004q Tablatte pul se on. This

si e\m{mﬂdw—m&-ﬁ@m&ﬁzﬁﬂ i tode ﬁaéﬁ%@lrs He- (nﬁﬁkﬁ&ulphony

h
AT o s Sl
m'G'BB)/S"anB FlpipeINEXETH Etry JP Weje addBd &mitie BEwiaf atGiat WSTCD

160/200 \YraIHGS A”m %ﬁﬁorpbff E’&)gioﬂg i wiRh %S %ZPLSIIQJ a
ququﬁ Ies IIF' a 100 g& uat ed %Iln

L s e e Thet-Grorsruemoensg) ospheng
6-[3d{12-(m&@bahesbipfonyiind  &RfiBminasetiydSPREAJAMRINGZolin + amine
ditosylate monochydrate and microcrystailine cellulose were fluidized in the Glatt
WSTCD 160/200 bowl and spraying of the 20% povidone solution began
immediately at approximately 2000 g/minute with an inlet air temperature of 58°C.
The inlet air humidity was maintained below 10 g/kg. After the povidone solution was
applied purified water was added as needed to obtain a proper granulation wetness.
At the end of granulation the inlet air temperature was raised to 60°C and drying was
continued until an LOD of approximately 2.5% was reached. The dried active
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(r) Tablet Formation 15 A conpression blend was forned
by conbi ning the prepared active granules and sodi um

svabdbiigiicol ate in a bin which was transfer
R Hftshoiofy

Bi n bl ender where the ingrgdients were ble
mnutes @17 RPM The bin was then renoved fromthe

brantiésowérb basda tnraiish ATBGREMLLT AR ) A0 Lhe
d 500 divity 8 .05 4pch
BBl o SRy i, s ek T
;Hl; {m [Sieve ;eaﬂm was\periorreet i tépb_bi_d gfﬁanv phofifes GithlisREd)! Sidle
n n a ers, were co esse
4315 k) DBIRLL SBG o Wk S S, orish 45200 ot

npressi on

é”d’f"é‘l’@ﬁf‘ie‘%\gﬁ?@t"f peiive drieq srﬂ@dpa/wasrplabsd 05 the thP ofld neslbf tared
siaves ob20g 30,040 aaeaubomd 0. méEh esn-kﬁ\?k»%& ABhERP 5V)@f?utes at an

ﬁﬂﬂlrﬁiﬁ% Skl %@%ﬁ a]bl is 5ipve palysissregealey! it mhght

| catl ons
gérigiont i pq@tpi@tsgegof&ne Rch@ granlhlééil‘vhedyl%hulgﬁ

cHériacthtized 6. Bulkend 945 0
,83 erE%Aver a&eﬁ b{ g't@t%p}é\g% ?S%S@ﬁlgg gg ﬂerTR/Pfotﬂ%ll
ness %P weighed emaunt| of Iranilescisto Ra0m el
g5adg@;ed cginder m m@asyring thel wiunieDRBEilyRaa0sert 95088 100 200
364,300,064 155""*3"@%9%* ,‘Labl ets were characteri zeg for”
wei ght, hardness I'sintegration and 35 dissolution.
Tabl ets were wei ghed and hardness determ ned usi ng,

(i) Geblettarmpation a  Dr. Schl euni ger (r) Pharmatron Testlink

2006 SRR il sombins et obpptos ranuios

@ﬁ’f {4 $tArch glycplaterin @rhiﬂ Wﬁlcf!s was gtsérieato \Wemin GRhEr HrHaRd
thering@@iontd werb blahaéEor 45 m?hZBs 97 #Pip Tfl i;so' L QT nas
USP par at s atas then remgyed
Ipagh%'J ?”g‘geey nﬁ% @‘Ub"‘ﬁ?”%ﬁ'mcﬁeﬂa dded rtp cthen ibregd MB;MW
gh ngéﬁﬁwﬁeﬁerch @Iy‘ﬁuetepﬂfwlluﬁ wds./ kalbP bRy WarisRorel 3T ! N
that i
e I S B
corr;prpfﬁ?p rqm e epppgssing Dndsusingr & fFefte model
ZQSBléqtam dablet breds Mittdd wit €0.055¢4b, i'p%'ﬁ\eélsésﬂob‘élzd %%Je_rli ling. The
t Eét
a pb@sb Was adilistay Eooﬁrg\}ld Otabltteets yglbén Qollg\g@g SEW%'QT‘H t he

| ow was mail nt'ar ne
outlet air tenperature ranging from50 to 70C. The gun

t o W&ightofstoaagietswas 10 kept at dfpg 30 cm Suf fici ent
a 3 percent by

] MRl o495 o | €d Lo aChSI Be{'\}/-§209

Individual Tablet Weight 900.0 mg

Individual Weight Range 855.0 — 945.0 mg
Target Average Tablet Hardness ‘ 18 kp

Individual Hardness Range 9-27 kp

Individual Thickness Range 6.00 — 8.00 mm
Compression Speed Range 40,000 ~ 100,000 tpm

Uncoated tablets were characterized for weight, hardness, disintegration and
dissolution. Tahlets were weighed and hardness determined using, for example, a
Dr. Schieuniger® Pharmatron Testlink Instrument available from Dr Schleuniger®
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wei ght gain assum ng 100% coating efficiency. Coated
tabl ets were characterized for drug dissolution using
avdiidedew |1 apparatus at 55 rpm paddl e spegsiofsfi7
m of 0.1 N HCl containings2% w w Tween 80 at 37C.
15 Table 6 recites the tablet conposition. Table 6

FHARRA0R 3F SABMIM! SIAeleRARI Pﬁsah@ﬂﬂémésoggteaﬁﬂyggﬁ 8O mL of

Standard Active' 405 Acfive crocry
welsr @t p5s @nd grugpissolytion wagrsvajupted weing pdiSRITime I5apperatue at
55pm blaikdiRipaeein 980 Ml bf & 4N YWEI entairiisg 295 w/w TwedASH0 at 37°C.
Granulating liquid Sodium Starch dycolate 40.5 EP,
JPE, USP Disintegrant Magnesium Stearate 9.0 EP, JPE,
NF LTk predueed tabjeigiwerercpatydinia GBATER A6@7conleAusing 2% wiw
d?mgefm@aww@naamﬁeguews shépBndidr] &0 £ 04H sp2el WEBL 7 rpm,
FTotal tabl et wei ght 927 ' ) . .
ye {SQ'IB&W@%.(&'%%PFW%F dt?e‘ﬁ?‘)/ ppre used to deliver coating solution
aba {ot3) reterofl 450650 9ingif. The (airBdvinasasarsaihtained wi 380860- 4200 cmh with
. e 7 ; . .

U U I ARPLRYR Y sl ol ¥ 18 70 6 Jhh 38 B Bstance wes
kﬁ!t{aé,_‘t T ot §ng Spifident fip caating mas)applied to achieve g% percent by
mig?ﬂgﬂreas;l ) hnhmg-mmlb{)étﬁg@mbii@nesul phony: ) _ ,

et hy -2-fur -4- n I nam

Thoy CoREL bl e, craecettol o gl e JSRg < \isp e 1
apRA Yt hbyPmpaddie 5paRl in 9HR mEi0. ths HEEedntaining 2% oviw Tween
soavsmgi en are as follows: |I. An oral pharnmaceuti cal
conposition conprising: (i)

N-{3-Chl oro-4-[(3-fl uorobenzyl)
Takiy b pdvRey/the tébie Sorfiddsifio. et hanesul phonyl ) ethyl] 5

am no }nethyl)-2-fury]] :ﬁii: yi nazol i nam ne ditosylate

2 o048 percent b}l wel ght

by At o b o oo
I(Ilu; I‘;;%n;r;ianleni n :a;;'r':;;g; of 5.Refetancd/to5 per CerFundlign
wei ght : (mgltab)? Standard

Active’ 405 Active

Microcrystalline Cellulose 387 EP, JPE, NF Diluent

Povidone 58.5 EP, JP, USP Binder

Purified Water® qs EP, JP, USP Granulating liquid

Sodium Starch Glycolate 40.5 EP, JPE, USP Disintegrant

Magnesium Stearate 8.0 EP, JPE, NF Lubricant

Opadry® YS-1-130685-A 27 N/A Film coat

Purified Water® qs EP, JP, USP Film coat solvent

Total tablet weight 027

! N-{3-Chloro-4-[(3-flucrobenzy) oxylphenyl}-6-[5-({[2-(methanesulphonyl)
ethyl]amjno}methyl)-z-furyl]—4~quinazollnamine ditosylate monohydrate, equivalent to
250 mg * N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-(methanesulphonyl)
sthyl]amino}methy!)-z-furyl]-4-quinazolinamine.
s Theoretical core tablet weight is 900 mg.

Removed during drying.
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(iii) sodiumstarch glycolate in a range of 3.5 to 5.5
percent by weight; (iv) mcrocrystalline cellulose in
a range of 40 to 46 percent by weight; and 10 (v)

- magnesi um stearate in a range of 0.8 to 1.2 per cent

by weight. 2. An oral phar mazglfuti cal conposition
conprising: (i) N (3-Chloro-2-[(3-fluorobenzyl)
mam]mtmﬂhmF frelitvettidnaré 8bli@esul phonyl) et hyl ]

am no} et hyl')-2-furyl]-4-qui nazol i nam ne ditosyl ate
nonohydrate in a range of 30 toe 47 15 percent by
1wei gRh oral b i .of 4 to 9 percent by
wei g%l%\;ora F‘?%Tg%g%%g%sﬂtoglrhg% g|@cg\%'ate in a range of 2
to 8lipd¥ ﬁhlotﬂy%ﬁbhtt:,cbex(ziyl))oxy@hmljpgl-ﬁ-(a[[2-(maﬂ1anes|:11phonyl) ethyl]
ol nge 35 to 50 percent by. weight;
ofific) e 2 Gl o o, g Borgngrayin s sihee of 42 10 45
ppreent bptvelght; wei ght; and 20 (vi) a filmcoat in a range
of 2,5 to. 3.5 percen y ight. 3. An oral
phar cpé’ﬁldPﬁea‘Padﬂﬁﬁ&gif'Si‘%ﬁ%d@&?f‘bWﬁﬁc‘% claim1 or
cl ai mi)%odmmaraf@y@hdwma&ané%lf §1s10&5 YPefoeltihdiged W th
es

r ef e(r_e)nc_e to any of the_ exanp .
1v) microcrystalline cellulose in a range of 40 to 46 percent by weight; and

{v) magnesium stearate in a range of 0.8 to 1.2 per cent by weight.

2, An oral pharmaceutical composition comprising:

(i) N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}—6-[5-({{2-(methanesuiphonyl) ethyl]

- amino}methyl)-2-furyl]-4-quinazolinamine ditosylate monohydrate in a range of 30 to 47

percent by weight;
(ii) povidone in a range of 4 to 9 percent by weight;
(iii) sodium starch glycolate in a range of 2 to 8 percent by weight;
(iv) microcrystalline cellulose in a range of 35 to 50 percent by weight;
(v) magnesium stearate in a range of 0.6 to 1.3 percent by weight; and

(vi) a film coat in a range of 2.5 to 3.5 percent by weight.

3. An oral pharmaceutical composition according to claim 1 or claim 2, substantially as
hereinbefore described with reference to any of the examples.



