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PHARMACEUTI CAL COVPCSI TI ON FI ELD OF THE | NVENTI ON The
present invention relates to pharnaceuti cal

W@ ivpasichd ons cont ai ni ng, as an active i ngredi BOL/PS2006/014447
4- qui nazol i nam nes as well &s use of the conpositions
in the treatnent of proliferative diseases such as

Contain a | et ARNECENEAETRMRORMIERG Ve ot o

ingredient that is an inhibitor of EGFR and/or erbB2

protein tyrosine RIBLDSOF TRIEINSENNONOF THE | NVENTI ON
Phar maceutically active conpounds may be fornul at ed
for admi nistration by nunerous routes. Typically, the

ap IOTWr"eéérﬂ ifventien Widtés @q@endamtbhle:odimemses b@itmgmg, as

e chem and cal erties. of
an S e oA PR PP eS RNl saeslor e FormiSsihis i fre
treafﬁmbht&ﬁtpfﬁolﬁéra’me dlémegéuch%ls baﬂﬂeﬁ er’mﬂ‘awme(p‘hbrmaceutlcal
mul ati ons i ncl e% for oral,. rectal. tr%ﬁns,(alél
compgIiEns coR I A R +danazQ BB Te i Fekgigent TS an
inhibitct s ESARb)d/ovaBBR Blotéih tyrasinakeass. (i ncl udi ng
i ntranmuscul ar, sub cutaneous, intravenous, and

directly into the affected tissue) adm nistration or

in a form sui tBACKCGROUNDIOFMTHENRVENTIGN | nhal ati on or
i nsufflation. Pharnmaceutical conpositions for the

treat ment of cancer typically have been i nj ecti bl e
par t eral fopnul ations for |ntrav gus on

EPR%%"E’G X E%II"F;WH@PPO%S E‘@%ﬁ’&u HH“” ??W'“'Sdé‘gm by
nunmsfroumtcrme/se Nnypafyo itinel bppriopriath asute et depehd an ¢tk biseaseskeing

trea?éd t th% %\te%c%' J‘g:ﬁqgél&a }roy%ﬁleg”‘otﬁﬂe ‘P”ﬁar QLAY ttive
€ weakene on
subﬁwpe caﬁcwell s@$ i edsubigeisf ¢ nige hfawe@)eeﬁwtablau IPh@Imacentical

forrﬁ@Qﬂlcﬁ{s friefude fhBse 52BRY ere%’t*eh%‘élr)opléeﬂ“{‘ﬁ%fuaﬂbrﬁuccal sub-
|Ingh/¥| and (tran'sdeF;lrﬂall)ne\}ag%laf rgr pIrenteraldilrngzlhdlﬁg dlntrrgr%(agculgr sub-
cutaneous, intravenous, and directly into the affected tissue) administration or in a
form suitable for administration by inhalation or insufflation. Pharmaceutical
compositions for the treatment of cancer typically have been injectible, parenteral
formulations for intravenous infusion of the pharmaceutically active compound.
Generally, use of intravenous formulation has been indicated because of the
cytotoxic nature of the anticancer formulation and/or the weakened condition of the
patient. Anti-cancer solid dosage forms have been available in tablet form, for
example Alkeran®, Leukeran®, Myleran®, Purinethol®, Tabloid®, and recently

Xeloda®, but these have been the exception rather than the norm.

Tablets offer several advantages to both the manufacturer 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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Xel oda(r), but these have been the exception rather

than the norm Tablets offer several advantages to
whodok/1138¢9 manuf act urer and to the patient. TabPer/FSI0a§014447

be manuf actured econom cal | Y2 and are conveniently

shi pped, stored and di spensed. The patient can take

; t S r. which can be prqduced w
B R O P Bl R QR B Lot et
Aprdicatign PCTAUSU/20706fied UusaRe20ds add glublisHudoas We 02102552
o %uﬁﬁp 8i spdoyr osi ne ki nases EGFR (Epithelial G owh

actor Receptor - also known as erbB-1) and erbB-2

have been disclosed in International Patent
| 4 ' fil 999

O b1 OF PalyliaF koY 16 R0 e o1 BB ERSaorRRen B h- 1

(nmﬁmgrmwgbomethyﬂnohydﬁrm}mgihyllo»@yfugyl]g-mfinmnaémmec: titGsylate
N i r sed i.n
SR I R BBy 81 G35 el S B4 B westmeny
of2gapipUS aaadcgreblinchiriny dseadD 108¢,081a8@erpmeddnarar yiedk), and gastric
. t . . )
oAF3: S22 LB BB e 2o s s pmwoous
mg%t@&hé@bb}’ﬁbﬂygi}:dtyhgdlé&ant pH range. Typically, for a pharmaceutical
oABAMABNMR s b 84 DR ATBS AB 2 0.
is _@ifma_penamtaﬁm ¢he hi@bt dimubultioh dprmértti]ns 3@@@8% Slow charadcteristics
. adder . head an ck, an ,
nd54 Y6 U B e ARG SRR il B o
pooHr sodyhde i mtiwgsilngrqﬂiérfs,l Dz :dyugS @ltiss;bllflﬁoh nisaebcg}m% fas:ele.lbmeve
. 0l ogi.ca rel evan ran 'ypi ca ,

B o AR bl Y S e ot S5hok o
pfi_aanz@acagltipmdprn&rjbﬁmi b(»rttginihg_asearﬁactﬁ_edﬂgtgbie@hIaw-gmnézzﬂaﬁiamine,

i, i cul t i ntai e hi i ssol uti on .
wtidh S3APbE' o BSER Prdi Rl aten ioriod Wasa agigr. Such a
phaypémticqjgfanntﬂaﬁaﬂq bnmlucmflbyffﬁfd gléd @afhﬁl@ﬁcﬁfsﬁﬁﬁlidgs hi%h drug
. . ~due.ta the r sol ubl e active ingredient,
e S bl Rt o BsRe RamEndeiadafesatuao peosedsing.

accept abl e bioavailability. The present inventors have

now i dentified a novel oral

DISCLOSURE OF THE INVENTION
In a first aspect of the present invention, there is provided an oral

pharmaceutical composition, comprising

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

(1)



phar maceutical fornulation containing as an active
i ngredi ent a 4-qui nazol i nam ne, which is effective as
W@ rooE@EHR4and/ or erbB2 protein tyrosine ki nase PCT/US2006/014447
i nhi bitor. Such a pharmacedtical fornulation produced
by fluid bed granul ation provides high drug
di ssol ution while maintaining good fl ow
characteristics during processing. DI SCLOSURE CF THE
or sdAERGIV4BE tHeréoff WherkinaRpie @ obBr; e GH, @& @nCH; ave ket i3n,
__there is provided an oral pharnaceutical conposition,
thmz@ﬁﬁﬁﬁ#@% d(i) an active ingredient selected froma
conmpound of forrmula (1), (l)or salts or solvates
t heg . erein RLis d or Br; Xis CH N, or CF
5 anghgﬁﬁm?%gkhiazole or furan; and (ii) a binder. In a
second aspect of the present invention, there is
provi ded an oral pharmaceutical conposition,

coMhB RO d4pbcfilh € bletent ittt Mpreie pRAGRA Jf g 2
phatrhagesiti¢g] camposiiion, RomMpgisia) or Br; X is CH N, or CF;
~Het i.s thi N £l
10 A0 ERacki gl Sollicl HoRfa bipduritof i6ka B0

third aspect of the present invention, there is
provi ded an oral pharnmaceutical conposition,

conprising (i) an active ingrei@\sel ected froma
F

conpound of forrmula (1), (I o
ned
O/’SI NH R
H/\Het % sy
A \NJ

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

®

15 thiazole or furan;

(ii) at least one binder; and

(iii) at least one disintegrant.

20
In a third aspect of the present invention, there is provided an oral
pharmaceutical composition, comprising ﬂ
(i) an active ingredient selected from a compound of formula (1),
25

o}
N /@
0 \L fiH R
N/\Het
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or salts or solvates thereof, wherein RL is O or Br;

Xis CH N or CF, and Het is thiazole or furan; (ii)
wW@rodbaa®to one binder; (iii) at |east one di si NPEHUSIWG/014447

and (iv) at least one lubr4dcant. In a fourth aspect of

the present invention, there is provided an oral

phar maceuti cal conposition, conprising (i) an active

i ngredi ent selected froma conpould of fornula (1),

(1) or salts or solvates thereof, wherein RLis C or

or sa pylyeleshereob Atherr e e O 1 X3t OF b B Ghrcand HEAS:

thiazdiesrfidragr ant ; (i v) at Ieast one lubricant; and (v) at
| east one diluent. In a fifth aspect of t he present
invention, there is provided a method of treating a
di diratéeast pnebingeial , sai d di sorder being
character| zed by aber r ant activity of at |east one erbB
PTK, including: agm' nistering to said mamual an
or a(|") EHS???&@@&’@'%%?”&D% sition, conprising (i) an
active ingredient selected froma conpound of fornula
()1 r salts sol vates thereof, wherein R is
10 a @ g{s‘%a&ﬁ”ei P, or CF; and Het is thiazole or

f uran; and
In a fourth aspect of the present invention, there is provided an oral

pharmaceutical composition, comprising
(i) an active ingredient selected from a compound of formula (1),

15
L
F
w0 d LI
o”S\L NH R,
ﬁ/\Het / / N
X NS J
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;
20
(ii) at least one binder,
(ii) at least one disintegrant;
25 (iv) at least one lubricant; and

(v) atleast one diluent.

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

30 treating a diéorder in a mammal, said disorder being characterized by aberrant



(ii) a binder. In a sixth aspect of the present

invention, there is provided a nethod of treating a
wale@endsn i n a manmal , said di sorder being PCT/US2006/014447
“characterized by aberrant activity of at |east one

erbB fam |y PTK, including: adrri nistering to said

2ol S BB ATE RO PG K JEA AR AAPREEG (5 U Rarsre an

oraﬂphannhaa:e(mc)al cémposirorﬁabmﬁnaﬁg sol vat es ther eof , \r/]vher e: n
IS i azol e
or Kﬁ?'&ﬁct"’ﬁ lpgr‘egten %%l%‘fté%ﬁ'l@mtﬁ ?ﬂf‘%‘?oungrﬂf‘l ff(rmtﬁ'% (')at | east
one disintegrant.ln a seventh aspect of the present
invention, there is provided an oral pharmaceuti cal
conposition, conprising (i) an active ingredfFent
sel ected froma conpound of fornmula ( ¢ or~salts
or solvates thereoft:c\wherein R is C Br; X is CH,
N, or CF, and Het is°thjazole or furdn; a fid (ii) a
bi nder, or use in thera H/\h h aspect of the
present invention, thereis pr Vi edugn or al
5 phar maceuti cal comnposition, co i (i) an active
i ngredi ent selected froma conpound of formula (1),

()

or salts or solvates thereof, wherein R, is Cl or Br; X is CH, N, or CF; and Het is
thiazole or furan; and
10

(i) a binder.

In a sixth aspebt of the present invention, there is provided a method of
15  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 (1),

,,S
O I NH
““\Het
ﬁ e\@%\}N
X > /'
20 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:;
25

(i) at least one binder; and

(iii) at least one disintegrant.



or salts or solvates thereof, wherein RL is O or Br;
Xis CH N or CF and Het is thiazole or furan; at
wo e@sti1me bi nder; and (iii) at | east one di si PCBYSZNG/O14447
for use in therapy. In an ninth aspect of the present
i nvention, there is provided an oral pharnmaceuti cal
conposition, conprising (i) an active ingredi ent
sel ected froma conmpound of forrmula (I), (lI) or salts
or dok\savesth Bhped of thentreseit invRmtions th@re ér previdean oratH,
ole or furan; (ii) at |east
phg mS{)euﬁflcéﬁl\ °gﬁ§’ act%n{dglgg one disintegrant; (iv) at
| eaqt) aorsetivaingieciant seleoted liwen & sompewnthyf. fornula (H.ent h
5 aspect of the present invention, there is provided an
oral pharmaceutical conposition, conprising (i) an
active ingredient selected from a conpound of rmul a
(1), (1)or salts or solvates thereof, w Q/@IS d
or Br; Xis CH N, @5‘?3F and Het is
fur an; (ii) at |east o@ bi nder; (iify Tat RI east one
di sintegrant; (iv) at

(1)

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

(i) a binder,
for use in therapy.

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

(i) an active ingredient selected from a compound of formula (1),
Hac\g /@i

20 )]

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

thiazole or furan;
25 (i) at least one binder; and

(iii) at least one disintegrant;



(v) at least one diluent for use in therapy. DETAILED
DESCRI PTI ON OF THE | NVENTI ON As used herein, the term
w0 edobaciciye anmount” means that anmount of a dr UBCDIS2006/014447
pharmaceutical agent that will elicit the biol ogical
or nedi cal response of a tissue, system aninmal or
foPHg@l?ltEEéFy.i s bei ng .sought, for instance, by a
researcher”or clinician. Furthernore, the term
"therapeutically effective anobunt" neans any anount
whi ch, as conpared to a correspondi ng subject who has
not 'p apainjreaskest of thewierent inventionsthers is PERARSY
anqralhaenaceUieal CPRGOSIlPR\RORNSRY or anel i oration of a
5 di S?@%ﬁ’acﬁ\}eﬁﬁér@@fent Qéle&é@’@roﬁu E&hpouﬁ{d G foiRRiLaRe 1N
the rate of advancenent of di sease or disorder. The
termal so i ncludes within |ts scope anounts effective
to enhance normal physiol ogical function. As ed
herein, the term"optionally" nmeans that wg@\
subsequently descrleCedg event(s) may o y otcur,
and i ncl udes both e\?e‘;is (s), which o and events
that do not occur. AS ubed herein, tihe term "sol vat e”
refers to a conplex of Va&fiaH iometry forned
by a solute (in this invention! a ound of formula
(1), (1), (111), (1V) or a salt> eof) and a
sol vent . l§uch solvents for the purpose of the
i nventi or§ may not interfere with the biol ogical
activity of the solute. Exanples of sui tabl e sol vents
10 or $dKs!df S6watRE the?é &, WREreld R] &Y of Br: WRIEH N, B IR BAY Het is
et hanol and aceti caci referaE)Iy t € sol vent used is
thiagolgips fifaReut i cal | y accept abl e sol vent. Exanples of
sui tabl e pharmaceutically acceptable solvents include,

W t t at.i wat er, ethanol and acetic acid.
s i st o bihdet: -

sol vent used is water.

15 (iii) at least one disintegrant;

(iv) at least one lubricant;

for use in therapy.
20

in a tenth aspect of the present invention, there is provided an oral

pharmaceutical composition, comprising
(i) an active ingredient selected from a compound of formula (1),

25
()
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As used herein the term"core tablet" is defined as a
tablet without a filmcoating. Accordingly, as used
wheseiimseihe term"tablet” is defined as the coP€r/UsNE014447

with a filmcoating. As used® herein the term"PTK"
means protein tyrosine kinase. As used herein the term
"EP" neans European Pharnmacopeia; the term"USP" neans
or g3i5s tog golgates derppfawherepidi ia Cl bhBr;Deisra M, NI or i@Fanad Het is
thiabBkioP RfhnFOr mul ary, the term "JP" nmeans Japanese
Phar macopei a; and the term"JPE" Japanese
Phar maceutical Excipients. It is to be understood that
t he (if)ait le2iet b8 BiABGEI ments refer to conpounds within
the scope of formula (1) and fornula (I'l), (Il1), or
(1V) as defined herein unless specifically limted by
t he (idedti least iooa d@integraft; f or mul a or specifically limted
otherwise. It is also understood that the enbodi nents
of the present invention, including uses,
comp¥sattleasione dficpntoardtses for maki ng, descri bed
herein, while being described with regard to conpounds

of formyla (1) are applicable to conpounds of fornulae
(11 f‘g %Tt}'i?@s)t’(ongﬁﬂu?qtv)_ Oral Pharmaceutical Conposition

As recited above, the oral pharmaceutical conposition
foplisd iRghgrapgent invention includes an active

i ngredient, which is selected froma conpound of

formula (1) or a salt or solvate thereof, where R is

A or Br; Xis CH N or CF and Het is furan or

t hi azol e. The side chain CH3SO2CH2CH2NHCH 2 of the

conmpounds of fornula (1) nmay be linked to any suitable

posi tion of tDETAIKEMDESCRISTION OFITHE INVENTONY! gr oup
of the
As used herein, the term "effective amount" means that amount of a drug or

pharmaceutical agent that will elicit the biological or medical response of a tissue,
system, animal or human that is being sought, for instance, by a researcher or
clinician.  Furthermore, the term ‘“therapeutically effective amount” means any
amount which, as compared to a corresponding subject who has not received such
amount, results in improved treatment; healing, prevention, or amelioration of a
disease, disorder, or side effect, or a decrease in the rate of advancement of a
disease or disorder. The term also includes within its scope amounts effective to
enhance normal physiological function.

As used herein, the term “optionally” means that the subsequently described
event(s) may or may not occur, and includes both event(s), which occur, and events
that do not occur.

As used herein, the term “solvate’ refers to a complex of variable
stoichiometry formed by a solute (in this invention, a compound of formula (1), (11),
(1), (IV) 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, methanol, ethanol and acetic
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qui nazoline core may be linked to any suitable

position of the group Het. In one enbodinent, R is
wW@go6X13689 CH, and Het is furan; preferably a cPOpUSI0d6/014447

of Forrmula (I1) or salts or9solvates thereof. The

conmpound of formula (I1) has the chem cal nane

[ [ £l ben y

acg;(y] prl%:g ?I? é‘ %°'("$F*2lﬂ’g%r§t'ﬁ a% éelrmﬁ\ceut‘Cflly acceptable solvent.
Exetriplgs] aifi so}alm hpharnizactutically - ac&beq@ablmzsﬂl\raniesn ineluded without
G R A el SL R o AR e

I n anot her enbodi nent, the corrpound i's the nonohydr at e

formof th i tQs ate“ f» £.0 I

anotorsnia iR P eS o lepY i UMl o= plenipCyingus 2, im
coafind. hAcchrdhogly] a$ eissdheredf tHehterng Oimrp@ﬂ niel okelﬂnéd) amﬂiheacore tablet

In.an alternative enbodinent, RLis d; Xis CH,

W'&'r?dame a9 hi azol e; preferably a conpound of fornula

(I'11) or salts or solvates thereof. (111)The conpound
of farmnu

I N——
(- SR DrtB IS Ty T ameA P SIS Ko
((2-met hanesul phonyl - et hyl ami no) - net hyl ) - t hi azol - 4-yl)
olin-4- MNe.«zbN on

U 9 S0 i 5 O 5P e EFBRAP By e term
“Uset nmkans | Unitddh Stafasr ﬂmerm@dobelan%evwrm’rbbkﬁ meeans Riational

is Br  And Het fur ag. bl i
Foé'S'HIEEYunté( oé"f‘or‘lﬁf}l 'ge?nMJaé?neégﬁl?l}ar r%%%a é% tﬁ Repws JPE
Japhrese@hzomadeuical Bxapiéras.(1V) i s

(4-(3- Fl uoro- benzyl oxy) - 3- br onophenyl ) - ( 6-

(5- ((2- nmet hanesul phonyl - et hyl am no) - net hyl ) - furan- 2-yl

) quilnazil bé-whdgisteainthae thd followiag esthioatinmentss, refdreo compounds

BT} B B T BB (B IR RN o mes

sp_bblﬁcallg niptted dsy thk cfemnmuh akeédH ﬂorm(ulbldr)speanﬁdal(ylIM)lted other\lee
It lgrﬂiifgglgqe\é\gtbgd ﬁﬁqg? rgn%(gaﬁtien é’fs tﬁwgrbtrésaelnk an@Hﬁoen, including uses,
compositions, and processes for making, described herein, while being described

with regard to compounds of formula (l) are applicable to compounds of formulae
(1, (I, and (1V).

Oral Pharmaceutical Composition

As recited above, the oral pharmaceutical composition of the present
invention includes an active ingredient, which is selected from a compound of

formula (1)
O\/©\F
40 - Lr
25 R
0 I NH
N7T\Het

H Y
X \J
N

1

or a salt or solvate thereof, where R, is Cl or Br; X is CH, N, or CF; and Het is
furan or thiazole.
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well as m xtures of hydrate and anhydrate forns. It is

al so understood, that such conpounds i ncl ude
wa@eystiadehd ne or anor phous forns and m xt ures 0PCT/US2006/014447

crystalline and anorphous fa¢ns. The active ingredient

is present in a range of 5 to 85, preferably 30 to 60

nore preferably 42 to 48 per cent by weight or 45-51

percent by weight of the oral pharmaceutica

conpﬁ‘%l §|H%E?alh 'CI-‘P@@ g@?ﬂgﬁﬁﬂgﬁ%of i{ﬂ? c%mdo\ﬂﬁdé B\gfo?r%h%n(‘i) may

b%'i{g'ﬁ}?% AWM §u'f@b[eaaq3{tm of the a@nwﬂt pRirilarly, the ipeqy! group of the
qUMEZOIE @& ey bé-linked td ady SlitaPRZ:kHIBR BT 1. ggbﬁs,&ﬁx{ at e
nonohydrate which is present in a range o 5,
preferably 30 to 60 nore preferably 42 to 48 per cent
by weiogéembodidient,dRSs Tlpe iso@int artayHsates findn; @refelublyos al

ly, th I f
oL SER (RTRAR & BBl Yol 1) 2oceptabl o

salts Sal ts enconpassed mnthln the term
"pharmaceutically acceptable salts" refer to non-toxic
salts of the conpounds of this invention. Salts of the
conpounds of the present invention may conprise acid

addition salts derived froma nitrogen ogFasubstituent
in the conpound of fornmula (I). prgse ve salts

inclf48gjthe following salts: acefate, F
benzetrgfs’u!\(gg@t e, benzoat e, bice e, bisul fate,
bi tartd at e, 84l ci um edet at e,

cansyl ate, carbonate ' cl avul anate, citrate,
di hydrochl ori de, v~ etFSylt e, estol ate,

esyl ate, fumarate, gl ucep! J&uconat e, glutamate,
gl ycol | yl arsani | at e, hexy eswTi nate, hydrabagj

(hHne
hydrglr %gﬂ ndh¥é ff&m{lé;gh)g ﬁgs Q?{Q REHEP ;h:ag%aW{? Chloro-4 1(3-

i odi de, I onat acto
ﬂuﬁmb&ﬂ@/l) guy]ehenyl}- %G@(m%haneéglphmy@ et’t’eyﬂmy/\lrb}roemhcdléz-furyll

4- ﬁ'@ﬁiﬁbﬁnﬁarﬁnhétaﬁd ué‘@éé%a’ié& éw of®nopot assi um nal eat e,

nmucat e, napsyl ate Itrate, met hyl gl ucam ne, oxal ate,
panoat e (enbonate), pal mtate, pantothenate,

In one embodiment, the compound is the ditosylate salt of the compound of
formula ll. In another embodiment, the compound is the monohydrate form of the
ditosylate salt of formula (II). In another embodiment, the compound is the anhydrate
form of the ditosylate salt of the compound of formula (Ii).

In an alternative embodiment, R, is Cl; X is CH; and Het is thiazole;
preferably a compound of formula (Ill) or salts or solvates thereof.

HC, ] /@:O\/ :)\F
S
4-_\__ﬂ s i cl
Ny

N =~ N

(1)
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phosphat e/ di phosphat e, pol ygal act uronate, potassi um
salicylate, sodium stearate, subacetate, succinate,
wWo aealB9 tartrate, teoclate, tosylate, triethPOOUS®)6/014447
trimet hyl ammoni um and val ddate. Other salts, which are
not pharmaceutically acceptable, may be useful in the
preparation of conpounds hi s |nvent nd t he
P ohe sompeonbt REpUR G ol iodrran) S iTpeieyae -
((2- rﬁét%ah@ulrﬂ‘@h?lset@flaMhe) aREROLhidzolof-y fpirnazbiredyl)jamine.l n, one

) rdin
embépm%wﬁago podrit B e A BT 106 SpRo BB, drderhtge .
PCT/ EP99/ 00048, filed January 8, 1999, and published
as | \Q ﬁﬁi{hép%ﬂg’ngﬂle] Hh%oélﬁwn%gﬁgw Bﬁfﬁﬁé%jﬂtéh@m\’ﬁs fd¥an;
schena i's présent Schene
prefe@blyowcng\pomwbofsfg@wla (1Y) gagﬂt&@ﬁewgt@éé%ergpfven are to
WO 99/ 35146. The free base of the conmpound of formula
Il is used as an exanple of the general schene. Schene
A Procedure A - Reaction of an amne with a bicyclic

speci es containing a Achloro wmdine ring (p. 55,
ngcnes 21-33, p. 69, Ili dp. 74, line 35 -
S 5, I|ne 4). (p. 60 i nes 15-16) (p. 64-65)
Bf oce 3= Reacti ga Gf Procedure A product with

het er oaryt—\t i r-.ge- (p.55, line 33 - p. 56, line
9)(p. 66, Iines ' NProcedure C - Renoval of a

1, 3-di oxol an- 2y Neﬂtlng group to liberate an

al dehyde (P. 56, lines -18) Procedure D - Reaction
of an al dehyde with an( i ne by reductive am nation

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

The compounds of formula (l), including the compounds of formulae (11), (ill),
and (1V), include within their scope substantially pure anhydrate or hydrate forms, as
well as mixtures of hydrate and anhydrate forms. It 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-
Chloro-4-[(3-fluorobenzyl) oxylphenyl}-6-[5-({[2-(methanesuiphonyl) ethyl]
amino}methyl)-2-furyl]-4-quinazolinamine ditosylate monohydrate which is present in
a range of 5 to 85, preferably 30 to 60 more preferably 42 to 48 per cent by weight or
45 to 51 percent by weight of the oral pharmaceutical composition.

Typically, the salts of the present invention are pharmaceutically acceptable
salts. Salts encompassed within the term "pharmaceutically acceptable salts" refer
to non-toxic salts 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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56, lines 20-32; Exanple 29 - p. 100, lines 18-29) The
ditosylate salts, including the anhydrous and hydrat ed
wo cooaa 136er eof , of the conmpounds of Fornul ae (PQT/USI0D§/014447
(rrr), and (1V), may be prepared according to the
procedures of International Patent Application No.
ubl i shed as

P RARD bt W23, WP e

follmhg ntsakgpldcetité, OrbelN@ene%QTédéf@y ben@d#té, BitarBenAB! | i Bis@ate,
and, puplished as. WO 0O / 086467 on Oct ober 23,

bit ﬁ@ Roratgy ¢ @m'g‘? oé:éé%m?s qtatest SMYipte.n cgRrRERte, pehloride,
clafuddriateyi cﬂ@atesdzcmmcﬁoﬁdé |éb‘éite¥ﬂ@ édl%yt@é][éétﬁlﬁtet he%ylaten fumarate
t e salt o e conpou
B TH CM T OER L L T
hydfﬁrbkaglendb, heavothioned, WUW@ﬁhﬂfba(é) lodMTé Chsétﬁioﬁétépal%%te
lac [3'0 [fgdo U|ln zol IP oneng ééf‘e am ne)%L ) g
*t° a?R?e Ay Mazls: | meleets, mande znespﬂe&aamth progyice,
methigiaitics, rrﬁsthlpledllfaﬁél ?FMY%@%MW&\Q rﬁ%ca't@&fébéyﬂé\teoﬁltrate N-
an roni ¢ aci
me@%@é'ﬁ‘?@éﬁt‘"n pP@moa@ne eMeAAte). aoqaﬁmg%ﬁet Pappgienate,
pho%phquempﬁroapma:te pély@él@ctdrloh@t‘éybaﬂa@s@@' tsanﬁyla@/\ﬁs?o%lm dtMhrhte,

aldeh de sal 4: recrystallization
SUbgf’qF E@i% d 6@%\/{% att@”@éq t tegpbate ScWéM'@ ec ststhiodide,
tnmﬂwy&dnﬁrﬁgnﬁahﬁfaﬁﬂ emérate OrOtgfe% tshRs gvsvhﬁﬁ%r%tci?_ﬁts @hérn@icehfheaﬂy
und of for chene BSchene e oral
aCCSﬂth‘??a (“%édse ﬂb&ﬁ P‘?eaﬁf%fmméomp@g@?'ﬁ of e veption and
thesaéfsmuawfohudmsp@ttéf&aétnv@rﬁtfbnbl nder. A binder is used to
i npart cohesiveness qualities to powdered materials so

that tablets or granules formed will remain together
andTheofreé bhse apdHCI séityofsthé combeumisisfeForiniRle (1)S(il), %III), and

tible with the activye gredl nt an
(V)g? g bﬁ:’ eéresﬁ@ddua&g%fa\?& gon thgyprk?ge "PFi Qfgdnte@ggﬁmlap ptent
Appﬂlca{tnbar Bloi mﬂ‘ruaeggibomaarfeemobnd.arms etbdo el attﬁ]bn@hed as WO
such as

QQI%QE)HH %@? :1'&?'&92& rﬁfg&rle 3%55%5 ?AI 3 t | V gé’é such procedures is
presgntiech ity Briosyé rmfchmbvn@emalspéaﬂc by | refeéldeb afin alRdto WO

99/35146. The free base of the compound of formula Il is used as an example of the

general scheme.
Scheme A

Procedure A - Reaction of an amine with a bicyclic species containing a 4-
chloropyrimidine ring (p. 55, lines 21-33, p. 69, lines 30-34 and p. 74, line 35 - p. 75,
line 4).

Cl

l\(:(k °\/©\ /©:
N N /@ Fo——> a
N//I HN a '\CEKN

(p. 60, lines 15-16) (p. 64-65)

Procedure B - Reaction of Procedure A product with heteroaryl tin reagent (p.55,
line 33 ~ p. 56, line 9)
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car boxymet hyl cel |l ul ose, sucrose, polyvinyl

pyrrolidone, natural sugars such as gl ucose or
whetaAlmet ose, corn sweeteners, natural and syPtTiE$1006/014447

guns such as acacia, tragadanth or sodi um al gi nate,

pol yet hyl ene gl ycol, waxes and the like. In one

enbodi nent, the at | east one binder is polyvinyl

pyrrolidone polyner or povidone, which is avail able

fromlInternational Specialty Products of Wayne , New

Jersey as thePlasdone(r) line of products i udi ng

Pl asdone K-29/82(r). The at |east one /i F

prese in"a rafige of 2 to 11, prefer 4 to 9 nore

pr efy y 5.5 to 7.5 per #eenf by welght of the oral

l ceutical conpositiokolrfo emiodi ment, the

der b8, 3Jae>wadme,(tnm:st&layl1f@anpr esefitvTn a range of 2

to 1M referably 4 to 9 nore preferably 5.5 to 7.5

per cen?’ By ket Bht of the oral phar maceuti cal

conposition. The oral phar maceuti cal conposition of
Pheeguresent RdmeévHl i gina al S-aioksiah-Qdlie proddctihngagriouprne liberate an
aldEhgdd{re G6aes 4-08)si nt egrant functions to ensure or
facilitate the breakup or disintegration of the
conposition after admnistration thereby facilitating .
di ssolution of the active substance. Any suitable
di si nt egrant whi chm{@?rrpati ble with the active o\)@\F
i ngredient an [ [

macy b utlllmz Exenpl ary di si ntegran A ncl de btit
ed to starch, cefTul osé"and ve 9
| vatl s ich as met hyl cel |l ul ose, hydr sxgkpf opyl

eIIquse hydroxypropylnethyl cel l ul ose, ethyl
cel lul ose, and crosslinked sodi um carboxynet hyl

| | i
56‘?%3'3 gfxes‘(g é’&e@g%d;gg{dgl g&t I\I\HK anpé{rﬁlﬁ H%gr%gﬁ atlr\]légégﬁm on (p.

bne enmbodi nmen east one2 di SI ntegrant is

sodi um starch glycol ate, which is avail able from DW
I nternational of Veghel, The Netherlands as

Primojel (r)

°\/©\ He 7
jTaas X
/ H
ol o o . o/_—\____N a q ol
=
° /)N 2-methanesulphonylethylamine o

Z\
" J

™

N

The ditosylate salts, including the anhydrous and hydrated forms thereof, of
the compounds of Formulae (1), (l1), (lll), and (IV), may be prepared according to the
procedures of International Patent Application No. PCT/US01/20708, filed June 28,
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
03/086467 on October 23, 2003. A further process is illustrated in Scheme B
following.

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

L,



Prinmojel(r) is a purified sodiumstarch glycol ate, Ph.
Eur,, USP/NF, JPE, produced by cross-linking and

w@e a00b0x36net hyl ati on of potato starch with subsPCIEs1006/014447
purification. Sodium starch4glycolate is also
avai l abl e from JRS Pharma of Patterson, New Yorkas the

ot BB BERI0) R BB 08 BBV R G

(Iutodgives todoguibgzdine $i8), sktag ¢ @d prepatdiien af thet ¢tratespbrding aldehyde

seff o oo Tedithn i sedENaP IR 2pd BN, s d funrotewne bv

treaimeardddth p-toludnesgifanitibeit isalt;, Stagé 3t prepafadior of the ditosylate salt

' Thi s di,si,nteqgrant i ernmed intragranul a
or 5@t dla W o Ve S B and SEE0R REVERIRAREL B e
GWevzm1|r$ di@is‘y‘ia?i €4t eVi). NBuhedlesO mwfbiﬁdltégﬁ?tbmeb@faﬂﬁd of the
.granul es orma coppressi ogn m xture before
d'fg%}ﬂﬁﬁééﬁ P{ﬁ%.e meguﬁégrﬁ(@a'@éﬁ} is ternmed:
extra-granul ar disintegrant in that it is not part of
the granules, but rather is in mxture with the
granul es. The at |east one disintegrant is present in
a range of 1 to 10, preferably 2 to 8 nore preferably
3.5 to 5.5 per cent by weight of the ora
phar maceuti cal conposition. In one enbodi nent, the
di sintegrant is sodiumstarch glycolate, which is
present in a range of 1 to 10, preferably 2 to 8 nore
preferably 3.5 to 5.5 per cent by weight of the ora
phar maceuti cal conposition. In one enbodi nent, the
di sintegrant is extragranul ar disintegrant, which is
present in a range of 1 to 10, preferably 2 to 8 nore
preferably 3.5 to 5.5 per cent by weight of the ora
phar maceuti cal conposition. The oral pharnmaceutica
conposition of the present invention may further
conprise at |east one diluent. A diluent or filler is
used to increase the bul k of the conposition so that
the final product has a practical size or volune, for
instance for a tablet a practical size for proper
conpression. Any suitable diluent that is conpatible



with the active ingredient and to good flow properties
and dissolution nay be utilized. Exenplary diluents
WO p@oats49 but are not limted to | actose, sucrPGEUSI006/014447
powder ed sugar, mannitol, d9&rbitol, xylitol, inositol,
cal ci um phosphate, cal ci um carbonate, cal cium sul fate,
dry starch, cellulose, including mcrocrystalline
cellulose or silicjfiedjmcrocrystalline cellul ose and
the like. In one e - meht, the at |east one diluent
is mecr ocg)){,%gl i ne s#& NaJ| ose, which is avaehemesBs r om
Bl anver, efnsoti a/ Brap)l as the Tabul ose(r) Iine of
products incl u%e@bul ose(r)101, 102, 103, 112, 250,
301, and 382; r from FMC of Phil adel phi a,
Pennsyl yania as the Avicel (r) f n@ of products
i ncl ué@\)ﬁg‘i cel(r) PH 101, 1 93, 105, 112, 113,
200, 30¥>~nand 302; or from Pharma of Patterson,
New York, (iwhi ch is availabl& fro the Vivapur(r)
line of producks includipg Vivaglht(r) " 99, 101, 102,
103, 105,1 12, 0, 30% and 302. |In another
enbodi nent, the at\J gast i))(mfﬁg@ﬁtat is silicified
m crocrystal line _ce/Nul oggiownwkh i s avail able from
JRS Pharma of Pat¥%ls New York as ProSolv(r) line
of products. The at |ea one diluent is present in a
range of 10 to 70, preferablcy 35 to 50 nore preferably

40 to 46 per cent by weigh Ot he oral pharmaceuti cal
conposition. In one enbodi , {he diluent is

m crocrystal line cellul 0Sg, vvhiis present in a

range of 10 to 70, P ly 35“t® 50 nore preferably
40 to 46 per cent by o")the or al @hmce@ﬁ%ﬁﬁ*‘o
conposi tion. In one enbodi ment, the dilueMs s g),MS“’,as’h
silicified mcrocrystalline cellul osg, iTgﬁls

present in a range of 10 to 70, prefe ab(%’]%% §5 to 50
nore preferably 40 to 46 cent by i AT “of the ol

oral pharnmaceutical cg HTTROH), T a

o
phar maceuti cal conposition of the present i|nvention /©/
may further conprise at | 88t one | ubri capl . 5 HN
l ubricant is used to prevent adhesion of W E
N
0
V) §-OH

N
a) CH,S(0),CH,CH,NH,-HC1 / THF J

b) CH,C(O)OH
~
o

¢) DIPEA

d) NaHB(OAc),
&) 5MNaOH /
f) THF extract/NH,CL wash
o}
i
Cl g)H,C—S
oL =8\, HOl
h)filter/THF- H,O (95:5)
/ ) HN (

(0] N (o]
1]
HSC—§—/—H 7
o} THF, H,0 ol
o Stage 4 0
(VI) 1
§—OH H,0 HN
0 \ § -
(o] N o] N
2 i /R
H,C-5 N/)



the surface of dies and punches in tablet formation,
reduce inter-particle friction, facilitate ejection of

wo abat®4d romthe die cavity, and may i nprove PCEUS1006%014447
characteristics of a powderné6or granules. Any suitable
| ubricant that is conpatible with the active

“ingredient and to gpod flow properties and di ssol ution
profile may be (J{ged. Exenplary lubricants include,
but are not i d/Io tal c, nagne3| stearate,

e s

caIC|g §¢ear nc stearate, ryl
fumar at e, ‘éyéﬁrlc cid, glyceryl behenate,

hydrogenat V@@etable oils, and pol yet hyl ene gl ycol.
one ‘enbodi nent, the atmleast one lubricant is

na n1stearate whi ¢ avallable from

Mal odkt Cbrporat% Louis, Mssouri. The
at | e@st one lubricant®is ent in a range of 0.1 to
5, prefer n@ie pfeferably 0.8 to 1.2
per cent by

g al pharnmaceuti ca
oneb@qﬁgaﬁﬁént the lubricant is

e, c mmM$@wpresent in arange of 0.1
to 5, preferably 6 to 1.3 nore preferably 0.8 to 1.2
per cent by wei ght t he oral pharmaceutica
conposition. In one enpodi nent, the ora

phar maceuti cal conpos o? is a core tablet

conposi tion.
magnesi um s§gay

conposition. |In onewnénfodg¥ment, the core tabl et

conposi tion of ! eSe pvention includes (i) an

active ingredie dt i s sel ected f ) IMS wash

N-{ 3- Chl or 0-4-[ ( 3- fIuorBBenzyI)oxyﬁwﬁenyl}vﬁAW5>({[2 (
met hanesul phonyl) ethyl] ami hq} megiENe2:- P USRS - 4-

qui nazol i nam ne, .

(4- (3-Fl uoro-benzyl 3-chloro [)-(6-(2- 2 nmet h

ane OHC/Q?X\ %

sulphonyl-ethylanlnob nethyl) t hi azol - 4- yI)qU| onin-
4-yl)-amne or (4-(3* Wluorobenzyloa ) HN

3- br onophenyl ) - (6- (5- ((2-rnet hanes Ryl a
-nmet hyl ) -furan-2- yl)quinazolin-4- yI) a QJ salts
or solvates thereof; (ii) at |east one bi nde

at v -—{ >—"

cl H,C— s
o _\—NH HCl
NaHB(OAc),
/ \ HN
Q ~N © SN F
ho-§— A 7
© THF, H,0
Stage 4 s
o)
(V1) Q
S-OH H,0
o) J l HN
2 9 N © =N F
He-§— H 7
0
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| east one disintegrant. In one enbodi nent, the core
tabl et conposition of the present invention includes

W@ edocameaxrti ve i ngredient that is PCT/US2006/014447
N-{3-Chl oro-4-[(3-fl uorobenzyl) oxy]phenyl}-6-
[ 5- ({[ 2- (net hanesul phonyl ) et hyl ]
am no} met hyl ) - 2-furyl ] - 4- qui nazol i nam ne ditosyl ate
nond A9 @ralpearmageptical compasitien ef the persent inventionaalsq inglydes at

ueaaﬂ@n@hbsrhd& egr @ﬁaer @nlsalse@l 1) inidart é’&%fslveﬁ@stsdgﬂééigﬁé o | gdbwdered
iy

t abl et
eSS D T eSS G A o R il PTG ROl el apart,
Any rsaiitabls HideB-tkait] i rammpatibl@- Wikhu tireobetiva ihgredieyi phe ny Igoo-flow

prgg rtfe{s[%d(cﬂg @ﬁ@‘ﬁsﬁ{kg%ﬁsﬂ%h&%ﬂg% pl%rg blﬂdera cIudef ak{ué are not

limitedh é%@@l’aanesta(qhh )CGMWQj dieliviosg delivatives sueh am reetavlcmllulose
hyé%)()ﬂﬁ]loﬁile ce|llﬁlo§’é‘e H?/ ﬁ?ﬂ I‘élhecémfo%et a@tlth cellulose, and
resent | nv

osi tion of ntion i nclud (1) an
car, @{(yrgeethyl &flgmsgmsup g, jpglyvinyl pyrrolidone, natural sugars such as

gluSoge3 o B edd-tactose( Fofd We@@@?s}”ﬁat@éb’]aﬁ@edwmeﬂ@ gums such as

acaglh iSRRI P ST AR ats. N il e epd e

nonohydrate; (ii) pow done; (iii) sodiumstarch
gl ybrobra enbedinheoi e aii Ieaswnybtrmllet isipelywialyl piredidond polymer or
d t. t resent

po A PR aifBaBdin | RSl B SRSl e doe SRRl
JerNea[' 3s (i Iaasdome@(IBrefdf wc@b@ngﬂhdm@ﬂa}spmwzgl.

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

am no} et hyl ) -2-furyl]-4-qui nazol i nam ne ditosyl ate

nondhg dat deast ofieiBingEo\is eoesent (n iair;mgmdf artbslnarpodsferably 4t09

I AL ) TP LOR TR OB APAEEBP lstn
In omrpm&bpdm'@mt dhe ﬂoim:lepnaepwdonen%rm“mpresent inde sarfge) ofadhto 11,

ordffibhiy 4 BOBNoFL orbBiEN. .5 S0, 7.5 89 SR GY yeight of the ora

pharmaceutical composition.

The oral pharmaceutical composition of the present invention also includes at
least one disintegrant. A disintegrant functions to ensure or facilitate the breakup or
disintegration of the composition after administration thereby facilitating dissolution of
the active substance. Any suitable disintegrant which is compatible with the active
ingredient and to good flow properties and dissolution may be utilized. Exemplary
disintegrants include, but are not limited to starch, cellulose and cellulose derivatives
such as methyl cellulose, hydroxylpropyl cellulose, hydroxypropylmethyl cellulose,
ethyl cellulose, and crosslinked sodium carboxymethyl cellulose, crosslinked
polyvinyl pyrrolidone, sodium starch glycolate, 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 carboxymethylation of potato starch with subsequent purification.
Sodium starch glycolate is also available from JRS Pharma of Patterson, New York
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[ 5- ({[ 2- (net hanesul phonyl) et hyl ]

am no} et hyl )-2-furyl]-4-qui nazol i nam ne ditosyl ate
woremvohyduat e; (ii) at |east one binder; (iii) BCT/USO6/014447

one disintegrant; (iv) at li&ast one diluent; and (v)

at | east one lubricant.In one enbodi nent, the core

asg@%ﬁ’tgﬁlo %).Jas@g} netotﬂ%r ueeqnaua.nde%lbea@ DRhgdsse,

ve | ngredi ent
anfiiExploGd @tA [(3-fl uorobenzyl ) oxy] phenyl } - 6-
[ 5- ({[ 2- (net hanesul phonyl ) et hyl ]
am no} net hyl )-2-furyl]-4-qui nazol i nam ne ditosyl ate
nmondhigduadesstoabd by these skiedhin ithe artrthalytheodlisptagsarg escribed

abgveeﬁngp%%téﬁdgg r;tg gﬁ%lem%ﬁnggﬁ%%g@gﬂ t}i\/oﬁag}e‘% f‘)?énﬂ@ér‘éﬁman be

eas
aded to thargganudtiop mlo;tulqlpefpraagrgndatlgn T hts(ﬁlgntegmnéls termed intra-

gr#}{u‘?gre&én eYr da?ﬁ"?n bt e d%‘ﬁ{vae &ﬂ’{ oPYheV‘@‘agDIEs fbinhdd @ﬁsmteﬁ;rant

one |nte ran sent 1n a ran
may also 1@, aqﬁeelftertablfymzed graauleﬁdpefom @f earayegsion imlxturesb@‘ore

t
cofBresS R, TH, dBhBlan 1 hm8y EASHRRT FRnBRht yEHaER s not
paB®f thmgrenplee,fl@ﬂaaihgf ig 0 mixture witbrthe granules. wei ght; and
(v) at |east one lubricant, which is present in a
range of 0.1 to 5, preferably 0.6 to 1.3, nore

pr efiéveadillgasp oBe disintegranids preseint iny raegeybit 1 tof 10, Resfergply 2to 8

I
mcg:rg r%f%r R}g%gsté ki 5&5& c%.@ts A §Iﬁf\t}gg}’%é§r‘% hérﬁ%a&?crc l éd?l%c%ﬁlon
In apné ie\m)odm@rédhemsutte@'anﬁ is sodium starch glycolate, which is present in a

- 1 1. G- ,
rarFésé %f f:gcj) 9696 éféﬁé@{, |2ptﬁg1§{3fe‘éﬁ%/rﬁ?l§ﬂ§ FHEQ}\JS é’erécent by V\./elght of
theoral q@haet\ageu)leei -domppkitiont- lpuineaembediaent dhelidisinigdrantels extra-
gr%ﬁéﬂéé@%ﬁﬁ%@?a&%ﬁ& ‘S?ﬁ’f?%‘gﬁg@% d-'(a)ﬁ%?of ?W@?Ooéreﬁeréﬂé%o 8 more
preferabhg@ 506 53 pey cédt pyeweightmf tl’ng/ombplghm,aceultncab casaiehisition.

starch glycolate, which is present in a range of 1 to

10 per cent by weight; (iv) mcrocrystalline cellul ose
whi ch nay be present in a range of 10 to 70 per cent

D b prPa oo BRSARBLAEN B 6Pt HOLAILATRYy R

present aran
comprise at least one dlluent A diluent or filler is used to increase the bulk of the

composition so that the final product has a practical size or volume, for instance for a
tablet a practical size for proper compression. Any suitable diluent that is compatible
with the active ingredient and to good flow properties and dissolution may be utilized.
Exemplary diluents include, but are not limited to lactose, sucrose or powdered
sugar, mannitol, sorbitol, xylitol, inositol, calcium phosphate, calcium carbonate,
calcium sulfate, dry starch, cellulose, including microcrystalline cellulose or silicified
microcrystalline cellulose and the like.

In one embodiment, the at least one diluent is microcrystalline cellulose,
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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cent by weight of the core tablet conposition. . In

one enbodi nent, the core tablet conposition of the
w@e@sane4d nventi on i ncludes (i) an active i ngredi/gs1006/014447

that is N-{3-Chloro-4-[(3-fiuorobenzyl) oxy]phenyl}-6-

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

109 dﬁﬁ}r AR %222{26”361] 2t 868, ”rﬂza‘ﬁ'o{H%?EH%d@#egugstMé Q%lgast

drate’ is present ran
dllqrﬁnt l%%lmflaﬁwmqgrﬂtalhr(a ¢eflulpes; ivdrighels amiable frempRSsRimarmiaref

Paﬂefs@ﬂgﬁe ngIfEQPQOﬁ\@ ﬁféﬁf oPYaupgd ght; (171) sodium

starch ate present in arange of 2 to
8 per cent by weight; (iv) mcrocrystalline cellul ose,

whi Gl'her%l’eé%‘? ogé ?ﬁl?é‘h(t ré &e@er{t"fwg?a@; ?ﬁﬂ'} ﬁpﬁpgéra%&r% to 50

by wel nesium ste
mqse @s@ﬂrabiym%tq 4 ger @ﬁnt Oy eveight of hepral nmmtnabgutmh gpimpasition.

In tohg e%%cgrrh?ﬂb%e ﬁﬁlﬁgﬁ??’s‘. Hl Q%rﬁétgllu‘?@%eﬁp&%g'v&m{?{ IS ﬁrggent in a

core oSl tlon resen ven
rangecofuidde 70, prﬁeraalytaaxte SDﬁgwreanre‘atab!m ta 46 per cent by weight of

b . C
th%l;?h'f ﬁrrﬂ%? %lckég?ﬂ) O(rPr&e ?ﬁ?ﬁeéﬁ?%ﬁ%ﬁf S tg?hcgl/rllant is silicified
mienetrystetive epllylose, fuhigh ik presqot in@zengeafd hito &), posfpraklye3S to 50
m i ?@X&B@tzﬁ) t\miﬁgﬂer c%nt%y%&@ﬁt.olf Eh@or%\?\ﬂ?agw%eﬁ%a &m sition.

cent "by wel vi done, I'S presert
a range of 5.5 to 7. 5 per cent by weight; (iii) sodlum

star C&Ja%g%edﬁ%lc&mp%s@[)ﬁsb?% lpgesaen'fm tr@rﬁ sy further

to 5. per cent crystal
complisaipideast axiei lubriqany Adebrnantissed to aravantgeﬁr@fslon@f ratetial to

i SrgaIy g e oy (AT RAERN TS R Gl ion,
fadjlisatg hejegtion hef wletsm@hethecdwp@evrm, oand |maron|mprove the flow

ehEFARRALARIr.a bOGAYF BrdiRkCAnF QTRBR! IhbAR frck Mo BB Rt
dé:r % I'{ at '1s

nven on inc an ac Ve I ngre
theNafBeCingoedient - §r(d3 {df Igaod dbwmzmb?rtleaﬂqdh@awll}rtio@- profile may be

utrﬁz@d({[E%(e r§78198$égnps|h%ijd)e eo'i,rpyé%lnot limited t? tgl}c{:I érl\?aegnesium

am no} e guinazoli namne d
stamtehydlr:wne st¢arale, @ingi stearte, ($adiym ssieanyihfwnanateh stearic acid,

gly%le%?lg’er?etn%ie, %w.)ogg"n&éé? %é’e‘ﬂ@e Ulé1 @nd polyethylene glycol.

In one embodiment, the at least one [ubricant is magnesium stearate, which
is available from Mallincrodkt Corporation of St. Louis, Missouri.

The at least one lubricant 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 oral pharmaceutical
composition. In one embodiment, the lubricant is magnesium stearate, 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 oral pharmaceutical composition.

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)
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cellul ose; and (v) magnesium stearate. The active

i ngredi ents di sclosed herein have been shown to be
we@tdoeaticw®e i nhibitors of EGFR and/or erbB2 ki nBGEESHE6/014447

wel | as having anti-tunour 2efficacy versus vari ous

cancer cell lines whose cells express EGFR and/ or

e ey e DA D S S
quinazelmaﬂammﬂﬂﬁ-gluombenzyM) pebloropheay né-Ac(29185an€6 on

by Ky 38 Rk 00l R IPakigel G Mo

beasylm)eadromsalzerwﬁ (BeAt{Ed- memenemnylaﬁthylamtr@bmthscbhfaran -2-

7.
SRl RO e Go S SR RE A 7 e B g =
e 08¢ di&hﬁtegﬁatatppl [ catl ons are incorporated herein by
reference to the extent that they disclose the
bi ol ogi cal activity of the active ingredients recited
her dh nne Anboditiergl the catesteblgt eannphsiion f threpresedmention
mél@é’ﬁa_r%rgf) a?lrbctlvec' réﬁérﬁ%t |§I(l 5'@%%6'3 ?fll?drﬁgér%?g &ﬂgﬁenyl} -6-

rrant | Vit
[5¢fﬁb(meﬂb3nésmphoynylwthymanump}mnwnt?e@n&ldmwhez@maﬁ@%tosylate
I i d [
a2 AT g G O ) )2t 8% BEARGI AR ok ot
orerdilBeritam |y PTK act ivity that deviates fromthe nor rral
erbB fam |y protein kinase activity expected in a
particul ar manmal i an subj ect. Aberrant erbB famly PTK
act ilmiang senpotinientt the Ewentabiet compositien afidee pigsent invention

AR L TSR RGN gnplo AR RE R b
[54{i2-(methpnesujphomgi) lethy]haminoinathydx2d sy b 4-quinazplinamine ditosylate
f in ki
Ry eR R el A @b BBl s oBEREE- Do Vot on.
Furt her nore, it is also understood that unwanted PTK

act 'IX' 3r¥e g%ﬁgrfén?etﬂe ﬁ&'@ @BI@F %lpoﬁﬁbﬁ oF the U&Qséﬁ ifvention

mal i gnanc
includes (i) an active ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-

b

[5-({[2-(methanesulphonyl) ethyl] amino}methyl)-2-furyl]-4-quinazolinamine ditosylate
monohydrate; (ii) povidone; (iii) sodium starch glycolate; and (iv) microcrystalline

cellulose.

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]phenyl}-6-
[5-({[2-(methanesulphonyl) ethyl] amino}methyl)-2-furyl]-4-quinazolinamine ditosylate
monohydrate; (ii) povidone; (iii) sodium starch glycolate; (iv) microcrystalline

cellulose; and (v) magnesium stearate.

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]phenyl}-6-
[5-({[2-(methanesulphonyl) ethyl] amino}methyl)-2-furyl]-4-quinazolinamine ditosylate
monohydrate; (ii) at least one binder; (iii) at least one disintegrant; (iv) at least one
diluent; and (v) at least one lubricant.
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of PTK activity does not have to be abnormal to be

consi dered aberrant, rather the activity derives from
w@rooabmsadal source. The oral pharmaceutical PCT/US2006/014447

conpositions of the present2linvention contain

conmpounds of fornula (1) or anhydrate or hydrated salt

fornms thereof that are inhibitors of one or nore erbB

fam |y PTKs and as such have utility in the treatnent
of & ooecemiodimentainRucoraviakiel egrapastiipnaeh thei peagenl invention

mcﬂf&%& é?% a%’tT\t% ﬁ?f}ég\’énﬁ Yhat @N%b%ﬂlc?rb'ﬂ[(@ﬂﬂ@rﬁﬁenégp Ahenyi)-6-

resent 1 nvention

[5- t{E2e@imqtb|ane§ukphamé)c@ Vil Peincipetiv))2enil-baeinazaliBaming ditpsylate
mdhn Sﬁfcgét%l #hkRds (orQBnER R rdn tg%f&r ?ﬁg @%r&f‘eﬁ‘aﬁfg/ gﬁ to 60 more

ting aberrant acti vi
pretfer@bbruds?otod%& percenit Ryoweights N@raideaat iope dbingier, auhlplaaﬁspresem in a

ra ebcﬁ 74 t%rml é %Jréﬁliylét%lée%&g fréfel@ogq:&o ?%rr;ér c@gt A eight; (i)

aberrant ac
at mbbdnerdﬁtntem‘ramthwhtqhelatnmqnt iree Waege pzé te dﬁpatﬁﬁ@rgbkva to 8,

0 hygdr e
md QTP 30l SR BT 157 wBNL T4 o A SHBZGRBh whicn i
presepHN acrapg® oBPO tndD, peefigrabBy35 tolﬁchﬁmrﬁ ereferiablydtOnterftS pefr cent
t r (0)
by oty SR EEMt, SECRE e ROFREH T Breent B Ttpfge ofb1 to s
praferablyrGBid 4.3 mr@mreiergblwé)c& tod1.R penr@tim, wejgleirdf B2 ceradablet
COIQIipgélpo 4. The disorders referred to may be any

er which is characterized by aberrant PTK
activity. As recited above such disorders include, but

are I I [
A e
inciusies (i eefastivecitgeadiand thas s N-{Briehlrarclés- flu@roh@mzyt)rmMphenyl} -6-
[ I ;
U B s D R
mar@hydsate wichn@r@rpeentmm alrengedt i 8Y eemnulm weighti (||) povidone,

wh%nﬁoﬂ%geﬁf in]c ergHbé‘ c(flé t@n‘pl per cent by weight; (iii) sodium starch
glycolate, which is present in a range of 1 to 10 per cent by weight; (iv)
microcrystalline cellulose which may be present in a range of 10 to 70 per cent by
weight; and (v) magnesium stearate, which may be present in a range of 0.1 to 5 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]phenyl}-6-
[5-({[2-(methanesulphonyl) ethyl] amino}methyl)-2-furyl]-4-quinazolinamine ditosylate
monohydrate which is present in a range of 30 to 60 per cent by weight; (ii)
povidone, which is present in a range of 4 to 9 per cent by weight; (iii) sodium starch
glycolate, which is present in a range of 2 to 8 per cent by weight, (iv)
microcrystalline cellulose, which may be present in a range of 35 to 50 per cent 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) oxylphenyl}-6-
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anhydrate or hydrate fornms thereof wll depend on a
nunber of factors including, but not limted to, the
wag@samg4nei ght of the manmal, the precise di SBCTES2006/014447
requiring treatnment and itg$2severity, the nature of
the forrmulation, and the route of adm nistration, and

il ylt be at th ' i : . att.
> Ghyelearegeiand anfarinr e e SRR i et
morﬁ&fym:dt@ Whith a@]Ebréuﬁnydhi at eanye biy datce 48 opersceridne feight; (i)
i.ven for, treat f
povligg WHisty® et ot oG, B L (RaRRar T sl L o
staﬂaa@;édmal Whtich s braegiainlg@ rarfigeloft 8536 51/peg cbmd'w weigght(iv)
mickgerystgin, S goaN G o, B BASHS Bi et AT b B ong by
weibRBt; @h@l(t/) ﬂa&@ﬁbmv? @té)aréféammclalmqygm presenitin @atange of 0.8 to 1.2
0Sit] ont a f f I
per R B HEGTbE! 5 G R BPSRD et her eof | descr | bed
above are useful in therapy. The oral pharnmaceuti cal
dalP po mhesieent 1 S e e B aR Pt b SR8 htion
incli@8d{iNah aetivecingrediznt tiat IsyN-43-Chianora {3- ﬁlhdrgbenzylanyy]phenyl} -6-

it S T A L T

moaamydré;tanqﬁr gdveioapy (Iu)S doginine asthschs glyeokat]  fiv)ormionoerysialline

re r cal r Iog| cal, or chenot herapeutic
Ce”l“i?éfeai‘)ncéé’sl grium #enent, the additional

anti - cancer therapy i s at Ieast one surgical therapy.
I n anot her

| F5E Ak EDSAE b9 RO AT st

inh@BRdbMEERR tdha/ordstbB2 tiredseandsi welirasehavirge aamumwraefﬂcacy
| east one of sur {Ical r adi

, ical ,
VersHe Nﬁl{l(ﬁ.@r CRIEE cel 'T?ér"é’\fb‘ﬂf'e qqﬂ %gregﬁ,go(%f%m/’or teF]beBZ. See for
insBMeb tthe %@dreﬁh@hino&dﬂﬁt@fndﬂbﬂél&?&temt%mﬂlcétemsmo.d?@T/EP99/00048

A R T R
Patdht Application No. PCT/US01/20706, filed June 28, 2001, and published as WO
02/02552 on January 10, 2002; and International Patent Application No.
PCT/US03/10747, filed on April 8, 2003 and published as WO 03/086467 on October
23, 2003, which applications are incorporated herein by reference to the extent that
they disclose the biological activity of the active ingredients recited herein.

Accordingly, also provided in the present invention, is a method for treating a
disorder in a mammal characterized by aberrant activity of at least one erbB family
PTK which includes administering an oral pharmaceutical composition as described
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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conbi nation of a conmpound of fornula (1) or salts,
sol vates, or physiologically functional derivatives
wo b@osaofe4ani t h ot her anti-neopl astic agents nmayP@OEUBI006/014447
conmbi nation in accordance @th the invention by
adm ni stration conconmitantly in (1) a unitary

?A}fl‘rroﬂ@d:%‘éh{/&t%ln Cqﬂﬂﬂél'nlidrgnlt i0ChILl PR RRdY L PTK
separate pharmaceuti cal conpositions eac

aclivitg Intayi fiegiderie anfakneemalmepwendisch a8 a analignaneyl. yThatfis the level
of PYRUAGH Q8 ? JTE% e dd Betonb®idido %@%rnéfd% &4 48brfant rather. the

sequent 'al manner wherein one anti-neoplastic agéen
actiifyridaiivasdrend ahiabsprragigovnee. ot her second or vice versa.
Such sequential admi nistration nmay be close in tine or
renote in time. Anti-neoplastic agents may induce
ant iTheeogl agtarmaedutisalt sompositians| bt dhe | prespricinviention contain
, r [, f iof 1:C
co 808, g RGPS AR e RRET e
inhgtors. efyenecorsmers €1b8 farnin BT Ksiand.as swuch hage ubly lin thedreatment
S Lfil.c t h gﬁg@ -
of Acﬁ%}@%%oprf 'ﬁce%gsge |§Vua2%f8fari£gr?] corrb%g:\ta berrant F’ ﬁ%’uvnty,
padiovﬂpdwﬁrd@acms st tone epbadimest of trmqpmsehb@veahcbny the disorder

tre{a%g(f:% %lﬁ}géteﬁféd W"%ﬂ I¥§ﬁ§ ohg @Fq%)ifa g ré(:lél|e Ild_ft]o'e?rg EF%% Ic—cerb-
B2aayeine-erl-Bé) @chlmglpg bmrramaclwltm tle@npﬂ]eduetrrqu&nmtdﬂ;\esiRﬁnder
' | 4 t [
B S s G e T
ertaRd anchorerbiiheexidiptinm dbphigntl ectyityns Isute @mbetiopnsi dethe
[ bin u
treBifhrk SHARBY iR ORBEARPYs d@gn)z[llé %gwnwa&{en%? hyHaE tms
theseafiinfiibibiableast one wchB &amilyl H’Hpmalemq frotmuBGFRbicraeb-B2 and c-
h ' [
B BEREEom B AP | YRR, TR SHBARNE P e
[ ocamhydeaté ec hydrater forros émqf irthdiptoat deamt twCBBBl famnilp T Kstselected
hPYHS f 9 of
froﬁ(’i_@ﬁb?-%&f E?%I]quazél ?1%3 fret hyl ene) - 1
0, 11- et hyl enedi oxy- 20- canpt ot heci n;

The disorders referred to may be any disorder which is characterized by
aberrant PTK activity. As recited above such disorders include, but are not limited
to, cancer and psoriasis. In a preferred embodiment, the disorder is cancer. In a
more preferred embodiment, the cancer is non-small cell lung, bladder, prostate,

brain, head and neck, breast, ovarian, gastric, colorectal, or pancreatic cancer.

A therapeutically effective amount of a compound of formula (l) and
anhydrate or hydrate forms thereof will depend on a number of factors including, but
not limited to, the age and weight of the mammal, the precise disorder requiring
treatment 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 usually 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.



10

15

20

25

30

35

(2) cytotoxic chenotherapeutic agents including, but
not limted to, al kylating agents such as nel phal an,
wehkdoengsiwuci |, cycl ophospham de, mechl or et ham PET/US2006/014447
hexanet hyl mel am ne, busul f &h, carnustine, |onustine,
and dacar bazi ne; anti-tunmour antibiotics such as
doxor ubi ci n, daunonyci n, epirubicin, idarubicin,
m tonyci n-C, dacttinonycin and mthramycin; and
pl at i numlbeoPi@l rharvacedicpl erepositios £ontainipg agdnpounds  of
' i ol &b, )
forle e O Bl Bl i Plrsah) 4B above, grs eet
in tharapyest r ogens such as tanoxifen, torenifene,
ral oxi fene, drol oxifene and i odoxyfene; progestagens
such as negestrol acetate; aromatase inhibitors such
as dhagralotwrmacewicabzonpositicnr ofzteepresent isyentiontandeat least

o | g . . _ -
ond " RAHLFAghRer Yisaiinl LAY oyl ke SATIfRY, in, combinaton
corgethitantia gageatentially U rarysthgapeiidalln appeapiiate gadhbination with
suct R SifrccrEh, SRRE0E0-ThE, AT RRRUAER bl b Bl
selgsteddidnmage ar maiatdf sutgiestt radiotegicaliras ichamothepheaslit Hiwyepies.
) _ _ . I " Foctor. .
n 2k kil 0k il BB Al Db 5B e (6 Blrgcn
thefrapye i @nsthef embpdinsnyt e gdglitionalf andkeancee ther@y, iseatdeast one
.eni | . ent, .
foq AL SRR, R/ BrboShahy 15E BlRhed "Bl AL s o
leabheneefl susgiedt mdiqleglFal Rir) cherwthanarautie titksapie |l ahe gmivatiment,
! Tl E- .
tnd el GRSy (e of SoIcE o pq g dfy fouans
adininisfratioondf, ahnigast e teptioepplestici egset. | nAhbi administagion in
i bt 4 i nhibi T _
cofgki B S oapBby Y BRSS! A0 Ll 0 phl S0y
functienah gervativemthisesof with dthen aptneopasit agenispphy bair combination

in 200469083340 Me MRhiSGTS) MMifBirdRn ESSMMBRE in (1) a unitary

pharmaceutical composition including both compounds or (2) separate

—

pharmaceutical compositions each including one of the compounds. Alternatively,
the combination may be administered separately in a sequential manner wherein one
anti-neoplastic agent is administered first and the other second or vice versa. Such

sequential administration may be close in time or remote in time.

Anti-neoplastic agents may induce anti-neoplastic effects in a cell-cycle
specific manner, i.e., are phase specific and act at a specific phase of the cell cycle,
or bind DNA and act in a non cell-cycle specific manner, i.e., are non-cell cycle
specific and operate by other mechanisms.

Anti-neoplastic agents useful in combination with the compounds or salts,
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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I's incorporated by reference herein to the extent that
it teaches anti-cancer therapies.|ln one enbodi nent,
W0 b@eormho phar maceuti cal conposition of the prBGENB2006/014447
invention is a tablet that 28 prepared using a fluid

bed granul ati on process. Accordingly, in one aspect of

o BBE 360 ok DSObAe Do BFald Reotacefieta GG Lo o
vmhﬁlbstiréi, Z\Ilmlsgﬂ@ ﬁﬁdiésm :jﬁkgi emo%lbmeﬂtép&iodbﬂmbto&me such as
ent . to.fo i Z m xt.ur ra
etofbaidr A ISR Benciignad e i st lon Hooh Hufoui and
ﬂudrmh y@itindi ademetabolftes Euachemogmraroulfﬁ@ura((jbme, (kgnlg_ﬂn@trea@te,
active granul es, with a si nt egr ant in
cladraBinE e e e; MErERiaPyEne Bad Hedbiartien P bRt uth as
9-amirtb bdnﬁm'thglgmt mn?woﬁh tatoﬂﬁiﬁbﬁmﬁFP'Dﬂ 1 binalrtde aféﬂdus( 6btictalhforms
rm ta ts ressi.on en anot her
;G Reire e rebbiel Tod Trtoienechay 2oreintaliedia o
process for preparing a tablet, conpri SI ng: (a)
d fluidizing the ctlv redi ent d at. .
" ooy B sttt he e Atenty piioacbliot ipked ) #yiating
agegitSil’Euicat asigmeiphalam xhigfanibiicil] icyéloghadphaside usedrethafine,
of st one ti{?nder toforlmatlve ranul es g%
hexg ' E‘Wae REPYIAE, CRraWSIRS IQMySiing: %ﬁ ﬁgzm Nt-pmour
ant@dﬁub@ @Lahl a idogarabicihg dabiRoragdin,v epigliadm | rRIGelibsdin)t mgdsm;ném C,
xture and bl.endi n tofo[ma conpr.essi on bl? ?I]
dacttmomycm and mit ramyc% and platinum  coordination complexes suc as

cisplatin, carboplatin, and oxaliplatin; and

(3) other chemotherapeutic agents including, but not limited to, anti-estrogens
such as tamoxifen, toremifene, raloxifene, droloxifene and iodoxyfene;
progestrogens such as megestrol acetate; aromatase inhibitors such as anastrozole,
letrazole, vorazole, and exemestane; antiandrogens such as flutamide, nilutamide,
bicalutamide, and cyproterone acetate; LHRH agonists and antagagonists such as
goserelin acetate and luprolide, testosterone 5a-dihydroreductase inhibitors such as
finasteride; metalloproteinase inhibitors such as marimastat; antiprogestogens;
urokinase plasminogen activator receptor function inhibitors; growth factor function
inhibitors such as inhibitors of the functions of hepatocyte growth factor; erb-B2, erb-
B4, epidermal growth factor receptor (EGFR), platelet derived growth factor receptor
(PDGFR), insulin growth 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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(e) formng tablets fromthe conpression blend.In

anot her aspect of the present invention, there is
w@e@sildsdd a process for preparing a tablet, coPEI/USINg014447

(a) adm xi ng and fl uidizing2ehe active ingredi ent and

at least one diluent to forma fluidized mxture; (b)

ranul ating . said mxture utilizin ranul.atin
gol E#i%ﬁ g%bg % ’sﬁ"eoﬂ@' kﬂthﬁa'@?ce(ug‘:%o ?ﬂq%%sc'tf%eog the present
imgntioruisestablet jha issprdpargd ukiag adluid/ieedigranulatien procBssa
di sintegrant and at |east one lubricant to forma
conpression blend; (d) formng tablets fromthe
conprcessiirgly, biheonk aapett (of) thei presettainvagtionnehdrabik eprdvided a

ther_aspe f the present invention, there is

pré)%g\g;ﬁogé)rdpg%ar lgo%ég’ge%fcé?mpﬂ?'ggari ng a tablet, conprising:

(a) adm xing and fluidizing the active ingredient and

a t_ope diluent to forma fluidi,zed mxture; (b
@ panP ol fulrdrifs e Rofiefont aoia SemicisiedLin forthm =
flumiizedtmikiegesst one bi nder to formactive granules; (c)

bl endi ng the active granules with a disintegrant and

at | east one lubricant to forma conpressi on bl end;
(bX dgrahualating gaitl ahikiets ufiliziog & Grenclatipy esistiicmofdtessst oas Ginder to

e Ll mcoating the tablets. In another aspect of the
foF et TR

it i on, there is provided a process for
preparing a tablet, conprising:(a) adm xi ng and
i dizZi e active i ient, at |east one

(c)g!lqll%néimg’ tﬂgﬁé{?‘!ﬁ grlagglsf. WItI[\1 %rd?sqntegraht;

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

(e) forming 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 diluent to form a
fluidized 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.



10

15

20

25

30

35

one binder to forma fluidized mxture; (b)
granul ating said mxture utilizing a granul ating

wa@oeloatiimm t o form active granules; (c) bl endi nBCT/IB2006/014447

active granules with a disi2hitegrant and at | east one
| ubricant to forma conpression blend; (d) formng

tablets fromthe_conpression hlend: and (e) fi
collt AHNEEPReSh OL A PIeRetinBYHEP alisEel Brovided $Plnsens for
prepalN@ B ALkt cdmgriging:s provi ded a process for preparing a
tablet, conprising: (a) adm xing and fluidizing the
active ingredient, at |east one diluent, and at |east
(a) édhﬂxih%; Rpariididzih@tine actilelingiedipt B tatilemst Ebg diluent to form a
granulating said m xture utilizing a granul ating
fluidiegfl qtiXtdi#: t o form active granules; (c) blending the
active granules with a disintegrant and at | east one

lubricant to forma. conmpression blend: (d) formng.

() (GBI s LT G P B B B G S P Binder to

fornC&é Bebriulke; t abl ets. As recited above, the tabl et
form ng process of the present invention includes a
step (a) adm xing the active ingredient and at | east

(c) OBRnéihy URS lactive beinted \gittaa Wiskitegrantrand wt deastlvae lubricant to
adm xing is done, for instance, in a fluid bed

formyR SPRIPY B'Pnﬁfﬁ b acing the active ingredient and
diluent in the bowl of a GQATT(r) GPCG30 fluid bed
granul at or ;avai l.able from datt, Aif Technol ogi es of

(d) RiAREENG t fJ@'f“éE? CB'F‘P%?SéBi\JP%PP') a%TCD 160/ 200 f1 ui d
bed granul ator available fromthe datt G oup of

Conpani es of Binzen, Germany. The dil uent may
(€) oﬁ'ﬂmﬁﬂ%tmgfhﬁéa%‘?t@ved prior to

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 diluent to form a
fluidized 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 and at least one lubricant to

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

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

preparing a tablet, comprising:
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adm xing with the active. If sieved, the diluent is

sieved using a US Mesh sized 16, 20, or 24, preferably
w@2@0/1s36¢ve. The adm xed active and dil uent arBCT/I82006/014447

fluidized inthe GLATT(r) GRPEG30 or GLATT(r) WSTCD

160/ 200 to forma fluidized m xture using standard

)pr %ﬁ%ﬁﬁrﬁ%ﬁ@ﬂﬁéﬁ{nﬁlthg@éﬂ/é gtddferfr dt- Iea%'t') hétﬂlbﬁerﬁc heY Bt least

uents as descr ove
onebeﬁernﬂbpmaMUwaedﬂnwhweconp05|t|on. In an alternatlve
enbodi nent, step (a) includes adm xi ng the active
ingredient, at |east one diluent, and at |east binder
(b)t @réradating sgidemirtuae Ltiizing x granelatiiig eoluihn teifegn astive granules;
performed as recited above. Suitable active
i ngredients, diluents, and binders are as descri bed
(c)abbleadihgrthé letiver grlanplear\mﬁnelﬁlsnaiagraob apd it d4ash one lubricant to

Accaor one enbodi nent, the fluidized m xture
forB}aP 'gb'%g%—sxgﬁegghventl on incl udes (i) an active

ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl)

(004 < u onyl) ethyl]
(d)am')f%wrg'{iﬁ%hgﬁt ?hég rﬁp% q'hﬁ%%’?gl Jf]rﬁj';m ne ditosyl ate

nonohydr at e; and (||) at | east one diluent. In one

ui dized m xture of the present

(e)l mﬁﬁ ?%tﬁ. h%&ﬁ’aéetés (i) an active ingredient that is

N- { 3- Chl or o- 4-[(3 fl uorobenzyl) oxy]phenyl}-6-[5-({[2-

(et han | ph

i T PGTHy RSB b 165 Plaglnt inventiyn, fhore fe Papyidsl p progess for
prepzniab \adablee compdsing:s present in a range of 35 to 67, '

preferably 45 to 57 percent by weight; and (ii) at

| east one diluent which is present in a range of 33 to
(aﬁédmngingfaed dibidizingthe @chte ingrecieent, dbjeasbonghdilueht, taing at least one

d h nmbodi , th
b'rﬁeﬂ odﬁoirﬁ(?fmcﬁ%eﬁr b%l‘rg’t ﬁgoérg;eﬁt ioni/gﬁ?it onti (reml udes
(i) an active ingredient that is
(b)( I‘é?ﬂ"g%@[ﬁ%b %‘iﬁé‘ﬁfué'ﬁ@f? ?%PMIQHnSéXLBQﬁW#&m%c \5e érghgles
am no} et hyl ) -2-furyl]-4-qui nazol i nam ne ditosyl ate

(¢) 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.

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 fluid bed granulator by
placing the active ingredient and diluent in the bowl of a GLATT® GPCG30 fluid bed
granulator available from Glatt Air Technologies of Ramsey, New Jersey or a
GLATT® WSTCD 160/200 fluid 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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nonohydrate; and (ii) mcrocrystalline cellulose. In a

further enbodi nent, the fluidized mxture of the
w@e@sane4d nventi on i ncludes (i) an active i ngredi/gs1006/014447

that is N-{3-Chloro-4-[(3-2puorobenzyl) oxy]phenyl}-6-

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

. hyd ) . . . i dA i
therm%@-@reateév%olzgﬁ |L)3&Lr]|c1)—r®gse {éﬁﬁ%g/rangd;?oc# %gﬁl‘t{cl) 67fnI ure
usipg efapdatdl grodésstpmrdnetpes komn ibyhest.ght ; and (ii)

m crocrystalline cellul ose which is present in a range

of 33 to 65, preferably 43 to 55 percent by wei ght of

t he Sultabldiagtice mgradiants Ahd dilugntepee as ideasribel eaboveiferi thedpral

m'fg 2 | 4yl ated in step (b) using a granul ating
phso Sgpgcne{léor'ﬂégggﬂrrgghul ating solution may be an aqueous,

non- agueous or a aqueous/ non-aqueous sol ution. The

sol yt i i.ncl.yde e : :

o1 nifh R dtve "BoBBeh 4" (b placs MRS e active
ingeefiendp st leashong wideers, and atieastbiwdas i frimag @enisation mixture.

| uti.on. 0 t, bi [ iluent
T Bl i berihibed g B8 ey HfoniD achil PRRUIAS, qiperts
and binddiszared asi desaritedabdve fos the aral pharmagewlisalieanappsition.

wat er, a non-aqueous |iquid, or an agueous/non-aqueous

l'iquid. The aqueous solution is of course water or a

wat érccsmlinglyi, onone ¢rnbadimentt tHegfhuidizashmixtire @bthe pregent invention
_ ) . ol 1, rias Do N
SR HE v R elepp b EEE IR bl bRfprcRy-6
[5-(f2yanétbanesuihony) etbwl] amio}roethyl)-2tfuryilsi-giinadoiioaioing dgpsylate

t , I S cet one/ et hanol m xture, or
o8 iat H8 5D 3 B R ReE T Lna "t e 11 ke w th or

wi t hout the at |east one binder. The

aqu ) Ui QRS . . _

Fo. Ta0e PRBORTAER. e ALiZbA Al or thd pleSeRiTuentih kRSt 0
anrdckivelingsedigrt thais Mi{8-Chidro-¢4H3-Buorbleenzy!) ondpignyhed-[5-([2-

ope ' t Lk L S
P BRIBR sy B SRR R gPheSipBihd Gicknere
mqreshgenate wbichts preserft iraé rdrgesat 36rie 616 pretarabin4pte HT pergent by
we‘f‘g%t;e dnd (ii) at least one diluent which is present in a range of 33 to 65, preferably

43 to 55 percent by weight of the fluidized mixture.

In another embodiment, the fluidized mixture of the present invention includes
(i) an active ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxylpheny!}-6-[5-({[2-
(methanesulphony!) ethyl] amino}methyl)-2-furyl]-4-quinazolinamine ditosylate

monohydrate; and (ii) microcrystalline cellulose.

In a further embodiment, the fluidized mixture of the present invention
includes (i) an active ingredient that is N-{3-Chloro-4—[(3-f|uorobenzyl) oxy]phenyl}-6-
[5-({[2-(methanesulphonyl) ethyl] amino}methyl)-é-furyl]-4-quinazolinamine 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.



10

15

20

25

30

35

(USP). Preferably, the aqueous solutionis a 5 to 25,

preferably 10 to 25, nore preferably 15 to 25 percent
wa@eloattisme of povi done in purified water (USP).PTNES2006/014447

aqueous solution is prepareddfor instance in a

suitable tank with a propeller type mxer such as a

L ui.t abl e bow . The eou xt ur.e
SR Pt Flost 1the T bl s vl e Ao 2
grayfulating sblutionli 'ﬁmjgmulbmgscﬂﬂitloa m@,t Be ad taquedm h@nJaaﬁéfcﬁ,@ ora

T RN 1 NN R
bindenpErahtsrtbe grahgatirgj soldiwnpoiantoe améquediel ndhiaguebws®r an

el RN SREGRT SEPe i e, BB SL OB LY togivent
thet at nﬂastuod\e pindgreis groaniet dh |t tha M@du:fmsmxtete ahe tﬁédgr@:ﬁulatmg
enperat ur e

h | et e
o 8. Bbl e e isiye gt BEBG L dRor g rqbees e Th
aqnmtstammonoslbénmur(ss ualeras alostsr &ﬂutli%ywm the 4tGBBstiohe binder.

Tib S8 eou] oy e Hics ByGR nE kB Reeors guch Shstaanal, or
isobrqpanQJaxﬂna Eryghivs esiohgad reeetoper ak edixired\dfesibedls or other

| usji n n a opriate conbi nati,on of screen
orcglsR ity 4% A BinSRRERB BT o et abdtane /Banerase quriies and
theglkarVﬂHhe)rmltbndutmﬂe aMstf ochigigihder. The Qq\@acﬁlﬁb@dldﬁ}a@bus ddigtion is,
buﬁ%'ﬁg?’ Q?mger nﬁ{grsgeape hE M%f ggttoné ncglr%\r/gtmler |gor|)rgganuo mSlXt rle)s with
or Wit 3+ G atrieast ohé Birddetior obenzyl )
oxy] phenyl } - 6- [ 5- ({[ 2- (et hanesul phonyl) ethyl]
am no} et hyl ) -2-furyl]-4-quinazol i nam ne ditosyl ate

rmnbhgnmb empd(men)t ink dopasis ssletiah isUeBtto 25) rdfelably A to 25,
I n one the active

m°fe Rr 88 Pae" Rt eflene fgﬁ{%aﬁ%?%%‘d%rm Ryyiffied water

(USE)t iRreferatdy, etde@m;uebhﬁtsoluﬂon is a 5 to 25, preferably 10 to 25 more

pre?%éaxcﬁg gcboz&h 8%§;]e5|tf Ly ?IH obep Zp){)w)don Xyrl pp'?)%flgd wa’terI (Uéli)f The

aqmuecﬁolt&nbh)ﬁb)prépérad yor rnétaﬂblsb NR20duitapR @ak %ﬂ\oé)ﬂr?éﬁer type
m)norwdrat e: R/I m cr. aI [ Pel’ cel | ul ose;
Fy g b

MES SE§T Bovi dEA

onto the fluidized mixture after formation of the fluidized mixture at a rate adequate

xer wit su a Ie bowl. The aqueous mixture is sprayed
to insure proper granule formation. As is known in the art, the specific combination of
batch size, inlet air temperature, inlet air dewpoint, and inlet air volume will determine
acceptable binder solution spray rates. An additional amount of water may be added
as needed to provide proper granulation wetness. At the end of granulation the inlet
air temperature, may be raised to facilitate the drying process until an acceptable
moisture content (such as Loss On Drying — LOD) is reached. The dried granules

- may be passed through, for instance, a cone mill, such as a Comil® available from

Quadro Engineering Incorporated of Waterloo, Ontario, using an appropriate
combination of screen size and impeller speed to produce the desired active granule
product.

Accordingly, in one embodiment, the active granules of the present invention
includes (i) an active ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxylphenyl}-6-
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In one enbodi nent, the active granules of the present
invention includes (i) an active ingredient that is
wWOR{08ACKMDr 0- 4- [ (3-f 1 uorobenzyl ) oxy] phenyl } - 6P¢BUS{0PR014447

(et hanesul phonyl ) ethyl] 31

~am no}nethyl)-2-furyl]-4-qui nazol i nam ne ditosyl ate

s PRSPt s SRR o0l oy
mdnphyasatgh i) af lep§t e dilvast aodméu)catlleﬁhone RiRfemh i s present
in arange of 4 to 93, preferably 3 1 to 66, nore

preferably 4 1 to 49 per cent by weight; and (iii)

| eadn comentsiodinant, thii astive granuisseafithe presephinyentisn laclu@es (i)

1 r y -
an ;Lct\,% ﬁ\fg?éo%}h th‘é thrg (8-CS. ﬁfflﬁr@@ér&yﬁ 6%&1&%6 [5-({[2
(metﬂaoelsuimmy')t h@thala:t i angingraethylpe-foy-timinnzelinamine  ditosylate

[ ) c ent that is

mogéfictels? I HRGoHIS P EeeRlods ol B AFHBRCT 6 TS ({1 2-

(et hanesul phonyl ) et hyl]

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

nonohydrate which is present in a range of 5 to 85

per derone lynbedinggt; thei ackiverigeansdasyafttae Iprerent isvienliasiasiudes (i)

f
anwgllbté%t m%r Cli@r? ﬁ‘\%)t %o@ %Pﬁ’@roql H(§L69ro§g’nz§§eo>%ﬁ|5ﬁengﬁ -6-[5-({[2-
(memagesmmhozwt) o éthyl] peammhnetbyl)-aéurgﬁrﬂ qyﬁnambnmmwedltosylate
S I

m o@n%‘ljragesxévmcﬂ lgsﬁngéﬁgﬁq|%§§“§§eép? l)%‘:éé Vﬁre@réﬁw R5tP60, more
prefagﬁbem%m 5t hatcensbNweRCHlioatdeast [OOS-OﬁllJQI’dr Wb!@h2§ pyesent in a

[ oy
BRRPIIENR B 4 TSR bbby o v
anaifjiip b/ idagttamevtinds, which risasr@aentiilm agangagle2 tf 1300rei§eraw/ 41009,
r cel | ul ose,

m%ipéﬁgﬁélﬁtggh%eﬁt éy P%i‘ ﬁ ggx@;eadog%lggper cent by

wei ght; and (iii) pOV|done which is present in a

B?Qﬁﬁ loglé ef‘ngo%irﬁerﬁ,e{hecgﬁﬁle %\‘a%é@&tth@fprégé%t fvkhiféh includes @ -
an active ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-
(methanesulphonyl)  ethyl] amino}methyl)-2-furyl]-4-quinazolinamine  ditosylate
monohydrate which is present in a range of 5 to 85 percent by weight; (i)
microcrystalline cellulose, which is present in a range of 4 to 93 per cent by weight;
and (iii) povidone, which is present in a range of 2 to 11 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) oxy]phenyl}-6-[5-({[2-
(methanesulphonyl) ethyl] amino}methyl)-2-furyl]-4-quinazolinamine  ditosylate
monohydrate which is present in a range of 30 to 60 per cent by weight; (ii)
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) oxy]phenyl}-6-[5-({[2-
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In one enbodi nent, the active granules of the present
invention includes (i) an active ingredient that is
WOR{08ACshor o- 4- [ (3-f 1 uor obenzyl) PCT/US2006/014447

oxy] phenyl } - 6-[ 5- ({[ 2- (net h&ahesul phonyl ) et hyl]
am no} nmet hyl ) - 2-furyl ] - 4- qui nazol i nam ne ditosyl ate

noh rate whi is rese in.a nge of . 45.to 5
(mBBARGTREEG Wil | PSRty 2 AT ROl o ltosyiate
mdhbhydrates \N}hroﬁs Snbreséhtamr an@ﬁg@fofﬁAﬂ tb 05 ¥ Pepeent eptwdiyht; (i)

ichis in a

: d
migfpedoieing Spubosse o REys AERGR Nat s Rt I a0 PG BE weioht
and\f(liig poyidepaivaichas prdsenfid bwangs anel 93 pee chditeiydrdightof the

stgda 6@% with at | east one disintegrant and at | east
IR -cant to form a conpression blend. The active

granules may be first blended with the at |east one

dISI rant .and then the activ ul es/ di si r ant
o > AP E PRl e eeive orauiss e Bl Skniteh i SPRET one
drsewgramssn@mt héasn bneAubBeandttb Viehy .a thb@pRebiod enl@icR MHeE Sctive

oraise, o B 3 Wi St B s BB o €51 ppadGs antve

granuidsitisinted@t | Mxtueei BlahGedrwitid| /n et cwer ﬂlﬂqrfc@ht to form a

i nst anc ai | Iefr ai.r .
coleBiERigh gl Al v e, ool Sea i theoft et e integrant,
and naldeas vaé IL&hb@'\tfai‘r@BbNBédltb@etHeﬂ PR RS EshpressienRlitture.

New Jersey, at lowrpmuntil blend uniformty is

achieved. As is recognized in the art, the time needed
to are mgmdseméwawwbrémm, tuging fot msaerrwe@cvcm&rde@ availdbefrom

anmun nd char er of t e.i S an ecific
Gr e JeEMRIsaIaL At Latang, TG AT
frolnl aton) lnecrpoﬁatw FSeviet], géﬂﬂl’érﬁ?, atdb\ﬁlrmmh%]énd @rﬁlﬂ)rmrty is
de crlb d above. one. enbodi nen
achified: At eopniso | i Pisdast to a4y ke Sgen Unformity wil

valyredcuiasy {0 the apidune aﬂdi @ﬁblﬂaeﬁsr of tHe) ingiedie@BS AndPB:cific process
quﬂosr n% egrant; and (iii) at |east one |ubricant.

The components of the compression blend, i.e., the active granules,
disintegrant, and lubricant are as described above.

In one embodiment, the compression blend of the present invention includes
(i) active granules; (ii) at least one disintegrant; and (iii) at least one lubricant.

In one embodiment, the compression blend of the present invention includes
(i) active granules which are present in a range of 85 to 99, preferably 87 to 91, more
preferably 93 to 96 percent by weight; (ii) 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 (jii) magnesium stearate.
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In one enbodi nent, the conpression blend of the

present invention includes (i) active granules which
wae@oprwdent in a range of 85 to 99, preferabl BCBUS1006/014447

91, nore preferably 93 to 98 percent by weight; (ii)

at |l east one disintegrant, which is present in a range

f | . 8 I .5
o ]ln o?le gegrhl%é%{)rﬁér\ﬁéﬁ%h (o] rés%lo?ll ?I?%PJ g% fﬁl(egcgrg%e%g H}é/eﬁﬂo% ﬁ'ngludes
(|)Ian>bve geaﬂmleﬁiwblhh iagse pr&ssatnm a rarger efn@fe ta 9 Peficenbbp weight; (ii)

<o ] S5 el e oA IHEBR B T b fk o
arﬂnﬁﬁk)dhagms;um Ismacatapwbisbimgprdsleehm alframgm op_t)els’@ng per cent by
es; (ii odi um
Weé? ?’ﬁp ; )%%#gr?&gﬁ%) (?icitl)vsragﬁlggiuumsst c(aar ét:. In one
enbodlnent tredconpression bl end of the present
S ch.are,. .
or oo inpRP RS, tho baSiesEe MeAP L i HOGHFifiion inpludes
(i) smtival grasiuEsclahigh ywb?sent inte @Enge of 37 es gt permcemt bpmgight; (ii)
wej nesi um.
sofluntstafter i, b, Bt fa B o8 2'0 B AP S0Pkt ana
(iiig gtggnegummt@rateoﬁvhtches pmspmteg ialerﬁggdg ]Eafaatmg eto 1 ?eggﬁent by weight
e .conpr essi on
of b ATERkion ko P

es (i) active granules which are
present in a range of 87 to 9 1 per cent by weight;

Elaln) gsgg'egnq#rg&%gw%céq%r %E? %’?\I\h?ff %ﬁ%gqs’q?jnventlon includes
0) {mgwgramme%tmblataee pi@semhn le?rdtﬂﬁgiig (;rys tbmﬁgpérﬁdagle gsaﬁmeﬁz;rﬁ (ii)
soghE SRR VRO, VRN BUTBTred] B IFGRaed 510 & AR weisht

aridmrsa RiagABsilimcdtestate, (ihjchasdy Mep@saitih esranké 6h0.8rte 1.2 per cent
esent in a range of 93 to 96 per cent by weight;

by("f"?'ght HeFATERTEREAN BP0l ate, which is present in a

range of 3.5 to 5.5 per cent by weight; and (iii)

magnesi um st earate, which may be present in a range

0 5 Gase 1 Tabigte, ates omigH e niheo CoNRESSSSR A (RSP (@) by
comp?é‘sfimg the blend into tablet form. Any suitable means for tablet compression
may be used, including, but not limited to, a single punch machine, rotary tablet
machines and instrumented tablet machines. In one embodiment, the tableting is
done by a rotary tablet machine, for instance a Hata model HT-AP18SSU rotary
tablet press available from Elizabeth-Hata International of North Huntingdon,
Pennsylvania or William Fette GmbH of Schwarzenbek, Germany. The Hata press is
fitted with a 19.05 x 10.41 mm standard concave tooling. In-process controls for
uniformity of weight, average weight, hardness, friability, and disintegration time are
applied during the compression run and adjustments to the tablet press are made if

necessary. 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, lllinois
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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Core tablets are forned fromthe conpression bl end

(step (d)) by conpressing the blend into tablet form
w@\ng6aicabl e neans for tabl et conpression mayPORUSREE(14447

i ncluding, but not limted #o, a single punch nmachi ne,

rotary tabl et machines and instrunented tabl et

t ,

197B5R AfiBous, By IR ATASEY fronh KiarEt, T Bpleted 4 Hvcttpoin,
Peﬁnsma_rmssu rotary tablet press available from

El i zabet h-Hata I nternati onal of North Huntingdon,

Pennsyl vania or Wl liam Fette GrH of Schwarzenbek,

Ger fangne Ehworkmentp ths dalilstsf oft thed prasent inveodtias axe 10médiate

1}

refgg]sf a%%q':{aﬁgnt%ﬂ@éa)@{r{gogvﬂé nLgCh*oPo ! é%ﬁﬁﬁ)ﬁ%éé&%gg §%(f]pl£é?1§/l}-6—[5—
({[ﬂf(mthaheslyphcmﬂ emysﬂlmmneg}rr:ﬂtmyb)ﬂZ-furyiH-au@aa@mamme. duri ng

the conpression run and adjustnents to the tablet

press are made if necessary. The conposition of the

cor énteablhet emhpdiment,dbs tatildie df tlequeserTinyventdr bawe amgverage

e

pre@rab@i 90 perest os uceate:sdraéccbsqowtiab affec éEIralnataa]Emen evaluated
L

usheh & @é& @ryfaFI noEEQr‘érﬁfst Ef‘gg}g b%!}ﬂe Isﬁg?d gmpbgnr%g@f"o N HCI

c%tmmwz%(m’mﬁmgen et BGCof t he tabl ets will enhance

patient acceptance and control dust. In one
enbodi nent, the tablets are coated with 12 per cent by
wei dhonagobodenentsptaiist ohthefpréenhyeerdisadnsigdgs (i) an active

e e G L e L N

(metimnestipltinyd Iﬁthylltdmlnblmhﬁtbyl)szﬁfryll-h@[uplaeelmamilhmdimaylatm

mﬁﬁo?r%!_ir” Al gll)aatt %a[sgéﬁ??%d&aﬁgnzy %%{Jé\ﬁ(é; lglh[%/%‘? %Qi[ @J) a film

co@{.[ 2- (net hanesul phonyl) ethyl]
am no} nmet hyl ) - 2-furyl ] -4-qui nazol i nam ne. | n anot her
enbodi nent, the tablets of the present invention have
an dwenagmbodiment, a tablet of the present invention includes (i) an active
ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxylphenyl}-6-[5-({[2-

(methanesulphonyl) ethyl] amino}methyl)-2-furyi]-4-quinazolinamine ditosylate

monohydrate; (ii) at least one binder; (iii) at least one disintegrant; (iv) at least one
diluent; and (v) a film coat.

In one embodiment, a tablet of the present invention includes (i) an active
ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-
(methanesulphonyl) ethyl] amino}methyl)-2-furyl}-4-quinazolinamine ditosylate
monohydrate; (ii) at least one binder; (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-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-
(methanesulphonyl)  ethyl] amino}methyl)-2-furyl]-4-quinazolinamine ditosylate
monohydrate; (i) povidone; (iii) sodium starch glycolate; and (iv) a film coat.
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di ssolution of 80 percent or greater, preferably 85

percent or greater, nore preferably 90 percent or
w@e@atie¥e4dr ug di ssol ution after 45 m nutes wWhePCT/US2006/014447
~ evaluated using a USP Type B§ apparatus at 55 rpm

paddl e speed in 900 ml of 0.1 N HCl containing 2% w w

Tvveem ogg éénr%bol%nn\w/%rﬂt? g tﬁbl@h 8F ﬁ}f:g%%g?tmgﬂerglgpll %Ltl)(!leest (i)ogn active
|ngra@;eletd| efitatt has i SNNB{CHdzhidel(Bfiderpbé&nzyl) uor olydptnli}-6-[5-({[2-

BB &y b RAHARES) RICTM e FLAL . o
manohydrate; afiig; pc(\mdo)weat(ui) easdiuranstaemagycolate;i (i) ahictevgstalline
cel‘ﬂpﬁsedgﬁéﬂ{)%%rﬁ% and (iv) a filmcoat. In one

enbodi

a ta ‘et of the present invention includes
(i) an active |ngredi ent that is

N-{ ?’n SHL Unih Acll e(:% tu L F %Zeypl)eseﬁﬁy]wen%gx lrkcludelss(l)(élj; active
SaSt 2 ey

(et hanesul

ingaedient) rretl'iaayl) Q- fLN-}{Bphﬂaqu[(‘mtllNrbbﬁin)e dmﬂygmdnme -I5-({[2-
y
BRSBTSy (i RaRe BER T pirenironither (Jipouate
mdnichydreteat (i) Ipnvmeyerrblo)dsamum stardha lylyeolats; (lh)ehrﬁifcﬁtﬁ:mtalhne
n ve |ngred| ent that is

cell gz &ﬁ{c}‘}g&‘gﬁl"ﬁ%@éﬁr?{%ﬁﬁ%g A "5“ W& phenyl }-6-[5- ({[ 2-

(rret hanesul phonyl ) et hyI ] . d' ot

four | nazo nam ito e .

rmno at eozjlnger)t 3ta lgtagﬁ %reﬁ?'?jid'é‘fen i é“d% 6e%&ta°t“’e

ingmtberdl Si ﬂnategr asit ; M-I{&l—)ﬁ)haﬂohqaﬁﬂumalwﬁylb uertIxy]dh%hylP«G [5 -({[2-
film.c
o0y B, TR o SRS PR e e
moinnlydratieewbich hauoresentxl-u{ 3 (Enger of- 8-t (85; foreferambe BIZ }b)60, more
- ({[2-. {methanesul phonyl| t.é .

b R ety Foioht i R A eRaieh gL s esent n @
range of 2 to 11, preferably 4 to 9, more preferably 5.5 to 7.5 per cent by weight; (i)
at least one disintegrant, which is present in a range of 1 to 10, preferably 2 to 8,
more preferably 3.5 to 5.5 per cent by weight; (iv) at least one diluent, which is
present in a range of 10 to 70, preferably 35 to 50, more preferably 40 to 46 per cent
by weight; (v) 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, and (vi) a film
coat which is present in the range of 2.0 to 4, preferably 2.5 to 3.5, more preferably
2.8 to 3.2 percent by weight of the core tablet composition.

‘In one embodiment, a tablet composition of the present invention includes (i)
an active ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxylphenyl}-6-[5-({[2-
(methanesulphonyl)  ethyl]  amino}methyl)-2-furyl}-4-quinazolinamine ~ ditosylate
monohydrate; (i) povidone; (iii) sodium starch glycolate; (iv) microcrystalline
cellulose; (V) magnesium stearate; and (vi) a film coat.

In one embodiment, a tablet composition of the present invention includes (i)
an active ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-
(methanesulphonyl)  ethyl] amino}methyl)-2-furyl]-4-quinazolinamine  ditosylate
monohydrate which is present in a range of 5 to 85 percent by weight; (ii) povidone,
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nonohydrate; (ii) povidone; (iii) sodiumstarch
glycolate; and (iv) a filmecoat.In one enbodi nent, a
wo awbat3ead t he present invention includes (i) BOT/HSIN&@4447
ingredient that is N {3-CHoeoro-4-[(3-fluorobenzyl)
oxy] phenyl }-6-[5- ({[2- (rmethanesul phonyl) ethyl]

whw?ﬂs ﬁ}%‘éﬁ{w )a(l Irgggré‘fl b-i8- W'p%flzcl‘éh{ IBgd| uﬁt\td'(ﬁlP%)SHlﬂFnestarch

povi one
glycgla\}e;owatcb is( ipvgsent dm oz rippgel ofi ﬁetQ:e1|0| wEDSeENt drvd weight;a (iv)

mICIIOCb}g}%‘ﬁ%%t CeIILIBFé’ gﬂﬁwsafrﬂ‘%‘;'ﬂéeﬁjeselﬁ if %bijaﬁge of 16 'P@ 7@rp9e? €Bht by

1on 1 nc an active I ngr di ent
weidhit{ 39 Ghagiresium Bleardté, uhioh aravybg peeegNb hveayar}gesm[ Q 1 (tp[@per

cen atlgy{r?]vg@ f’a;ﬂwldp(o‘?%yiilgn c%fa?%hkh rese t in a range 8f 2.0 to 4.0 gercent

azo I nam n I tosyl a
by w&igmtwﬁd‘read;cese ta(hlet)copmosdi@ne (iii) sodiumstarch
gl ycolate; (iv) mcrocrystalline cellulose; (v)
magnesi um stearate, and (vi) a filmcoat. In one
enmbo dnewmbodimeribh able:tfcommsqbﬁegéme prasenitnventiomisciydes (i)
a g -
an h&% _&ﬁ%&néé{t trtdg 5 ﬁl L@ %rﬁ% ??Iuorofenzgr?yf))}(y]%hiqgl} 56 {12
(methanebaplesnyl)phethyl]) emmpl}methyl) -2-furyl]-4-quinazolinamine itosylate
L n a ' I
mo B BRTRLR i3 Piosht i Crdlie"0r 80! 85 Tor KehPRY e
povidoeé, emzabﬂ\ i [BOsers if60 rarmrqa‘ 4phoe€f peradsing byl geigbt; Slllnscphur@ starch
glyc%Yat%VebAg\n%% id | dré e?]tt Lfegsya g rogb?dt%r g@ dant Soé/pr\r\%?&ﬂt (iv)
mlcmcatswlatel gellﬁloSetwhn@'h Blawebe p@ﬁentby a/\mnghtof 3bitp iSP per cent by

ol 5h R BEARES ot e b B3 bl B DR per
cenpby weight; dnd (wdiagfilen; coat whicatis peaesnt ioreerathge 0é 2t5 tonh b dlercent
by\g%giﬂro??ﬁé%orégaﬁetﬁ%ﬂﬂ)}f}% 10 to 70, preferably 35 to

nore préferab 0 46 per cent by weight; (v)
at | east one Iubrlcant which is present in a range of

0, o' oflpy B BREAN 4 Bofs ghgheg O BRI Nof e
(i) ars apiivesiagtediant ttha is dr{Cblor@4 (3 ftuotobaneyj exybhegnyl-65[5:2-
(me%ﬁa%es%ﬁgn)}br efeﬁ{yﬂbl Xmino}methyl)-z-fuwl]-4-quinazolinamine ditosylate
monohydrate which is present in a range of 30 to 60 per cent by weight; (ii)
povidone, which is present in a range of 4 to 9 per cent by weight; (jii) sodium starch
glycolate, which is present in a range of 2 to 8 per cent by weight; (iv)
microcrystalline cellulose, which may be present in a range of 35 to 50 per cent by
weight; (v) magnesium stearate, which may be present in a range of 0.6 to 1.3 per
cent by weight; and (vi) a film coat which is present in a range of 2.5 to 3.5 percent
by weight of the core tablet composition.

In one embodiment, a tablet composition of the present invention includes (i)
an active ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-
(methanesulphonyl)  ethyl] amino}methyl)-2-furyl]-4-quinazolinamine  ditosylate
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; (iii) 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



2.8 to 3.2 percent by weight of the core tabl et

conposition. In one enbodi nent, a tablet conposition
wotitbhesepy esent invention includes (i) an actiRPET/US2006/014447

ingredient that is N-{3-ChBbro-4-[(3-fluorobenzyl)

oxy] phenyl }-6-[5-({[2- (nethanesul phonyl) ethyl]

welgﬁg] r@h%/nggﬁ%\{ur% (s e%rg%%\% é:f)i rﬂéfv fg@fp%seﬂfafnné Peﬁw@% 3f°(f1§ I‘céatl 5 per

centddyyweaiylatt end (Viya film coalr:wlylsh Y present dreblrahgss ef 2.8udp 3.2 percent

oy WAL R BBET e fMimboc  Fon' of Che present

invention includes (i) an active ingredient that is

5 N'n&}?’ %%%grg[)ﬁ m)ekn yﬂ {abreg ?%Sgét)(clr? of & L)P&%W,nk/erq o[nﬁncglt{i&e?s (i)

an an:twe o}wgﬂidlgrﬁ)thﬁ’e flmrr)t-l{;B-O#\kxqmm[&ﬂuqranmle ahylphenl a6 45-({[2-

metggaeos% ﬁ\{/l? ﬁlr e?rmg “?I\WI) d% rﬁ%%@l&%zgl na?neétg n?d?tIOﬁylate

monoayugeteo‘f\/h@htle areﬂ;erptem eenahgé))ofv#j gdnt51 eer |c)antsbgllmrght (i)

oo, SELEEILA Fup o o BB B P HRERE b

10 starmglvmlmeth| lsipramntmeamaagenf 3igntoad.Sapagecent by Qvdight:7(v)

i B AR splf5, Whion, b, bR YR TR o 6 B o

weighh dv) miagnesidfim|stearata{ whithahay be pressehin a narger ey tofl.2 per

centymalie 2o 0] & T S BT RonrBer W7 2o bEAR3R a3 peroen

by wefght biethp cessetablet ner@position. i ncl udes (i) an active
15 ingredient that is N-{3-Chloro-4-[(3-fluorobenzyl)
oxy] phenyl }-6-[5-({[2- (rmethanesul phonyl) ethyl]
animaddmimpl t}ablatsf me/dx]mpbsqnn mzcnrulngamthmpméisems'y\l/mien may
rese e of .30 tq 47
atso TR RA SRS b bior® 4 E5Gs. cBnBrs. AeRS wip Al qther
oral dosagegernad kdbwiroindhe eharceactutivgl swei ght ; (iii1) sodi um
starch glycolate, which is present in a range of 2 to
8 per cent by weight; (iv) mcrocrystalline cellul ose,
20 whirctnenayibtdiment sienpresaentanveatigreinollid@ba neethbdd piggrodwerivig a
by
ditosylate salt of a compound of Formula (1):

(B

25 or salts or solvates thereof, wherein Ry is Cl or Br; X is CH, N, or CF; and Het is
thiazole or furan; wherein the method comprises the steps of:

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



wei ght; (v) magnesi um stearate, which may be present

in arange of 0.6 to 1.3 per cent by weight; and (vi)
wa@2doelimeedat which is present in a range of 2. BCT/USBN&E014447

percent by weight of the #8re tablet conposition. In

anot her enbodi nent, a tablet conposition of the

present invention includes (i) an active ingredient

that is N-{3-Chlorlq-4¢ [ £3-fl uorobenzyl)

oxy] phenyl }-6-[5- ({ (q?thanesulphonyl) et hyl ]

am no} et hyl ) -2-fur ﬁ ?azollnanrne ditosyl ate
nonohydrate which is present’in a range of 30 to 60

pewhSEﬂrxﬁygﬁeNQQFCF(") povi done, mhlch_rs present in

per cent by weight; (iii) sodium
resent in arange of 2 to
WM1%$ﬁg&ﬂ¥&$¥%§th&mjﬁh%ﬁﬁméi m crocrystalline cellul ose,
whi ch may be present igh a range of 35 to 50 per cent
by wei ght; (v) nagnesrunuetearate whi ch may be

present in a range o 0o 1.3 per cent by weight;
and (vi) a filmcaqg A— c present in a range of
2.5 to 3.5 pegrcent by wei of the core tablet
conposi tion. Il‘b e ®nbodi ifent, a tabl et conposition
of the presentx ion |nclu s (i) an active

ingredient that is N {3- Chloro [(3 fl uorobenzyl)
oxwhefenXlig €6 Npof €F2- (et hanesul phonyl) et hyl ]
anino}nethyl)-2-fury|]-4-quinazolinanine di tosyl ate
nonohydrate which is present in a range of 42 to 48

er.cent b one resent in
) Ectigesseosnd gt orsulsyP Bl BSpie a8k iromy (YT Sogi um
starch gl ycol ate, which is present in a range of 3.5
to 5.5 per cent by MEI%ht (iv) microcrystalline
cel l ul ose, which &sent in a range of 40 to 46
per cent bywei ght; (v) nagnéﬂVDnrstearate whi ch nmay
f 0.8 to 1.2 per cent b
tr‘éﬁsr.s 'tr?az%lé 8 iFarP p y

melg and m coat which is present in a

folloveasfey tegatipent \rnth Briglugnasyiienic pgid walf tpforp @ qomposind ef

Fonhagkﬁﬁ)conp05|t|on
>S

0" OH (Vi)

$»—Ha

X

where Het is thiazole or furan.

(c) preparing the ditosylate salt of a compound of formula (VII) to form a compound
of formula (VIIl):
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In one enbodi nent, a tablet conposition of the present
invention includes (i) an active ingredient that is
WORG8A(shor 0- 4- [ (3- f 1 uorobenzyl ) oxy] phenyl } - 6P¢BUS0PR014447
(et hanesul phonyl ) ethyl] 39
am no} nmet hyl ) - 2-furyl ] - 4- qui nazol i nam ne ditosyl ate
nmonohydrate which is presentgin a range of 45 to 5 1
per cent by weight; (ii) povidane, which is present in
a range of 5.5 to 7.5 per «ﬁﬁ; by weight; (iii) sodium
starch gl ycol ate, which ﬁ in arange of 3.5
to 5.5 per cent Qyﬂ%p (iv) rocrystalllne
cel l ul ose, hi nay| e pr sent & range of 40 to 46
per cent Higyswei ght ; nesi t ear atle, whi ch nmay
be present pn a range of 0.8t er ent by
wei ght; and (vi) a film coat |c S r sBfit in a
range of 2.8 to 3.2 percent by|wei ght” ®H he core
tabl et conposition. In additiorm to tableTs, tm)
conposition according to the gresent I nvention may

al swhereinif GHsNeorddl and Hsbistlipgrle Pr (NS @Pes, capl et s,
(d) %E&@ﬂ%ﬁuzmelthé SompPélehdstYordtule (VIY grepsted @g@orﬁmgrrs stenqein

pharmaceutical art. In one enbodi nent, the
themf%%eéﬁ? of tRiehydrefyrmae (Udls a net hod of producing a
dlltosyl ate salt of a conpound of Formula (lL): (1) or
salts or solvates thereof, wherein Ri is or. Br: X
s byanathergimbosimalidheinvefion FRGoAssSEs & m?%qr’ of grUstg 2
drt&s@%té"?ém@lda de@@ﬁ Fbmﬂ.lléf(ﬁe Wﬁeﬂé‘ said mbtrBa&Sbh“lﬁmgeﬁthe step

onmpound of Formnul a

of r\ﬁptyﬁtaamnséh@ 60@Pwda°fcf%fﬁ%% At PFB‘PW%“@% pva%sr%ﬁ of 3%

Iea%tszcgl'élurwes 8f TIGF. (Pari &Ménﬁlﬁbcﬁrﬁ&@ Ofp enstisbddEorh s kige step
V) wth boronic acid of fo I(r 2
of recrystallizing the compound of formula (VIII) in the pfesence of at least 25

volumes of THF, at least 27 volumes of THF, or at least 30 volumes of THF.

The invention additionally provides methods of producing a ditosylate salt of a
compound of formula (I) as described above wherein the compound is a compound

of formula (1) or formula (Ill).

In a further embodiment, the invention encompasses a method of producing
a ditosylate salt of an N-phenyl-4-quinazolinamine derivative where said method
comprises the step of recrystallizing the N-phenyl-4-quinazolinamine derivative in the
presence of at least 20 volumes of THF. In particular embodiments, the method
comprises the step of recrystallizing the compound of formula (VIli) in the presence
of at least 25 volumes 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)-7-(methyloxy)-6-{[3-(4-morpholinyl)propyljoxy}-4-quinazolinamine.
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,Het OHG B(OH)2 (VI) where Het is thiazole or furan
followed by treatnent with p-toluenesulfonic acid salt

W 200b0t3swa conmpound of Formula (VI1): where HePCT/BS2006/014447
thiazole or furan. (c) prepéring the ditosylate salt
of a conpound of formula (VII) to forma conpound of

Iglr g@%ﬁe‘&)ﬁr{# éf‘ﬂﬂéi%% %ﬁgkﬂ&\eoqar |IINstr?7t on%lyﬁgﬁ%la'@ndt%tended

recrysta |Z|ng
to dimitptbenstope dfotheulraertionl in) apt wedr dbe adwsical datat given égr the

co&ﬁ&gr}%ﬂ tet}r%gvg dﬁeqcﬁngec%sétgﬁtr ndrad ug e(iT"s“(:hctuFé" of those
the 1 nvention enconpasses a t hod
compoyrdsduci ng a ditosylate salt of a conpound of
Formula (1) where said nethod conprises the step of
recrystallizing the conpound of formula (MI1) is
performed in the presence of at |east 20 vol unes of
THF. In partl cul ar enmboBXKAMRLES t he net hod conpri ses
t he ste recr stal | i thec ound of fornul
(1) S8eel i (8 enpoly 3l '<CBuSTBs (ol lnelre5F iBpssses.

scl@én?:ésﬁ@ﬁd e%?np‘l@% plf@@onggsteﬁﬂﬁ;th ¢Hosatusbe &gme%ntsﬁﬁp(?mfsofentmc

e | nven 0] a n €S t S

eg i 31 Ry RO B PUTE LAPR ABIHEEE S Uk PP aF dourmna

of (B:d/o@Sa/S@ﬁfémlf@p@d ;mmmv\mfgwf -Rtteher qarqeqamf BSbraviations are
oun 0] a r or mul a

generAM, LSk R ARRGRAR ¢ "{W?egqmﬁ(ﬁér?yﬁ%mwféﬂi %&Sy&ed3° ReRge L

coﬁﬁgtﬁétlb@lumlé@ @théﬂvﬁ%ﬁé’t@& e Unidst otfier@fde noted, all startlng materials

weﬁ%to% en%B- ?gclé)gnarﬁglrlgg tSQB&%{Sd,eaébvgéel(d;ﬁlt}qhﬁ Elrf?]ﬁ% purification.

Sp%bunmvyﬂhe%lwwlﬁgﬂé@bremamrﬁen@geme M&dd iMe&hé exdnisles and throughout
the specification:

g (grams);

L (liters);

ML (microliters);

mm (millimeters);

cfm (cubic feet per minute)

M (molar);

N (Normal)

i. v. (intravenous);

mmol (millimoles);

min (minutes);

RSD (relative standard deviation)
mp (melting point);

Tr (retention time);

THF (tetrahydrofuran);

EtOAc (ethyl acetate);

DCM (dichloromethane);

DMF (N,N-dimethyiformamide);
POCI; (phosphorus oxychloride);
MeOH (methanol);

DIPEA (diisopropylethyleneamine);

mg (milligrams);

mL (milliliters);

psi (pounds per square inch);
kN: (kiloNewton)

kP (kilopond)

mM (millimolar);

Kg (kilogram)

mol (moles);

RT (room temperature);

h (hours);

rpm (revolutions per minute)
TLC (thin layer chromatography);
RP (reverse phase);

DMSO (dimethylsulfoxide);

DME (1,2-dimethoxyethane);
DCE (dichloroethane);

HOAc (acetic acid);

NBus; (tri-n-butylamine);

IMS (industrial methylated spirit);
PTSA (p-toluene sulfonic acid);



presence of at |east 20 volunes of THF. In particular
enbodi nents, the nethod conprises the step of

WO e@writs¥ead | i zi ng the conpound of fornmula (VIIIPCI/HSI00€014447
presence of at |east 25 voMumes of THF, at |east 27
vol unmes of THF, or at |east 30 volunes of THF. In one

‘E,S%% DSty RISTRy? - 91! "ARS diRRE Ryt vative 1
f | uoPS pRROpIopyElTEt hyl 0XY) -TBS [tdufydimethylsdyh:ny! ) pr opy
| ] oxy}-4-qui nazol i nam ne. The fol |l owi ng exanples are

intended for illustration only and are not intended to
limt the scope of the invention in any way. The

physi cal data given. for the co n §f j
5 co r@’?'?ﬁseﬂtgew?eg 'rlcﬁc@t%cg Al e Vrggtag & ?élfe@?%% ériaeé (BSgrees
CerftigraaeyNdsall EXASHSNES cosductezt] umeleei an tihert s gimiasiphesndat room
conventions ysed in these processes, schenes and
tem@?%ﬁ?é‘&‘ea?skﬁl?&ﬁ'ﬁgf’ with those used in the
contenporary scientific literature, for exanple, the
Journal of the American Chem cal Society or the

Exampledal of Bi ol ogi Chenmistry. ,Sta
10  Preparakionof "t({”fék’/%&‘g [i} ) )é[io M}e&f){?‘ %— 2-(methane
Sulld@ﬁg/?%{w ”L'{%féﬂ’e#@;’)' "%Egi‘?@’”éﬁ)‘%%mg’& %bpgg?%ﬁe@g whi ch
are assuned to be in the Lconfigé{a i on unl

essS .
ot hEahl§ $ €onfains deseraden ¢ithe Foin u3pd 1 e Rieppiatigy of a
grafRbEd ﬁnﬁur@teér;m ??ﬂé@@&ﬂéip@@ @esanmt : rdgi &l t_hfs_uimpilpioaestsﬁméd in

use W ou ur er ritircati on. ecl Tl e
15 thef ippasAlaNyOb BLAASIATESS QO BIoHEyoh NG SIPOR T, & NG Ios-4-1(3-
A %Hﬂbﬁéﬁyl}t@ﬁ-(‘{Eze@ﬁéthéiﬁshl@hcnyg;)e_(rgl’]aﬁm))}me@\yl)-z-furyl]-4-
(m 1 g_ramsg; L % iters); r%‘eém [P tfetrﬁl)' mL
quipggolinamine daglets, 2oP Mt Akt herizesef PR OO ARRSS:  m

(mllimeters); kN (kil oNew on)

Table 1
Component Amount (mg/tab)* 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? A ‘

58.5 1.170 Binder

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

! N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-(methanesulphonyl)
ethyllamino}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 (microcrystalline cellulose) is then adjusted to maintain a core tablet weight of
900mg.

ress Mail T ahal



cfm (cubic feet per mnute) kP (kilopond) M (nolar);
mM (mllinmolar); N (Normal) Kg (kilogram i. v.

w@ pevbnssenous) ; nol (noles); mol (millinol es)PCRUS2006/014447
(roomtenperature); mn (nm4dutes); h (hours); RSD
(relative standard deviation) rpm (revol utions per

2 (nmelting point); TLC (thin |ayer
Pgﬁggﬂrﬁea%%égrﬁ%\phy) Tr (retention ti rre) RP (reverse

3R?H1‘8§§a ﬂur?r? rﬂmg ;&%?ggrE?g:«r:a?ét hyI acet ate); DI\/E

e
f I et yli1o0r man de C
a?g{}l %fgﬁ 68%’ (l)% orus oxychl oride); NBu3
(tri-n- butylamne) I\/b(]—| hanol) Il\/S(lndustrlaI
nﬁthyiateu DIJIIIL), BHPEA ( SOpT upylctuylcn eat ne),
B‘o'mowntt ol uene Ambtﬁrummgltdm d ; AVt (kg/batch)* Function
(2=—(Ctrnethytsttyt)ethyt)— Vs (trinmethytsttyl)—TF+PS
ﬂﬂl&ﬁ!@jﬁpﬂopyl $ilyl); TBS (f-butyldinethylsilyl) ; 5

Unl ess otherwise indicated, a|ll te eratures are

Cranulesy pressed in OC (ded®8@s Cent | grade)02.08/ | regcdistivh@ranules
under an i t atnogphere room -

SOd'umtée%ﬁtﬁEg;&f%?tg unhl ess ofherwi se hoted. Banpl e 1 gntegrant

Magne%irﬁ%@%@ié on of N-(3-chyoro-4-[{3-fluofgbenzyl) Lubricant

D

enyl }-64[5- ({[ 2- (et han

Total Weight 900.0 108.0
Coating
Opadry®/Orange YS-1- 27.0 3.24 Film Coat
13065-A
gs gs
Purified Water®
Total Tablet Weight 927.0 111.24
10

15

20

25

' Granules prepared from Granular Mix of Table 1
? 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) oxylphenyl}-6-[5-({[2-(methanesulphonyl)
ethylJamino}methyl)-2-furyl]-4-quinazolin amine ditosylate monohydrate and
microcrystalline cellulose 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) oxylphenyl}-6-[5-({[2-
(methanesulphonyl)  ethyljamino}methyl)-2-furyl]-4-quinazolin  amine ditosylate
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| passeﬁdhws g ﬁomelvlczdﬁl éﬁ? Taee ghibfitied mthzaao

sul phonyl ) et hyl ] am no} net hyi ) - 2-furyl ] - 4- qui nazol i nam
ne Tablets, 250 ng Table 1 contains a description of

wo b@eaadsponent s used in the preparati on of a PCT/US2006/014447

granul ation m xture and TaBl e 2 contains a description
of the conponents used in 15 the preparation of a

onGWét@Saﬂooﬁué% éjcalfu‘\’é cANfostadi fidtedn the Glat 30 bowi and
Chl oro-4-[(3- fluorobenzy

spramag] phéhw 10%- [pev'@wez S(Q'%'PHaH%Qﬁ)ﬂ gmatesiately ngt 1aRRTaxBDRely
2zogt/rhg4u}e ifhu L] .'Jnrefl aqu wngw@thrmmmeoﬁhbemt A0 QeWPoihPivas

mairgained Qmwsﬁlegem kg 35f pu&ft@ggl}eitpq?\ydone solution was applied purified
watef | d¢ ﬁeéo@d(tﬁ[o%ﬁlﬁ%t ﬂ@?@rsg’flaﬁﬂlgf% Wetness. At the end of
et hyl | am no} r net ui nazol i nam ne.

granpletion the indelcaif tﬁmz'\ffr@tsret fas ﬁ"%ﬁ?e’%@% Copndsghéeewas coptinued
until aa?\t tkgb Emﬁa%térv y@%ﬁ Wa§tréék5h%d rrwe mé%lcﬂx?é epar%%qﬁere

ecific lot of gysu bSt ance

b \inght round holed
I is then adjusted to
sorebTL ARG TN l@a@p@t(gé\/\gﬂi of 900mgy. r p VV Mail T
a 12 Pl asdone K29/32 3 Rermved during drying process.
* 5%%6%9@5?3%;%#0%& Qﬁal%pglé@%ﬁélf‘yeprméé. BétaBiishtd 5 Sicve

Qiantities I"'et granul ati on.

analm| wap Ile@fﬁﬁell é'§""9r ép&iets&hf pigMe cehaker.aMadek A$20PaHPigit.
Appr%x%aﬁ’ély 30 £bf Mve BRE g}alﬁ'dfes Wb IdcddesmPiRdos Bf h M@st of tared
ng 120000 Tabl et s

process * . )
sneves of 20, 30, 40, 60, 100, and 200 mesh. Shaking was done for 5 minutes at an

urit

amplitude setting of 60 with the pulse on. This sieve analysis revealed little batch to
batch variation in particle size of the active granules. The granules were also
characterized for Bulk Density (BD) and Tapped Density (TD). BD and TD of the
granules was measured by adding a weighed amount of granules into a 100 ml
graduated cylinder and measuring the volume initially and after 25, 50, 200, 500, and
1250 taps respectively.

BD and TD showed minimal variation between batches.

(ii) Tablet Formation

A compression blend was formed by combining the prepared active granules
and sodium starch glycolate in a bin which was transferred to a tumble blender
where the ingredients were blended for 15 minutes @ 12 RPM. The bin was then
removed from the tumble blender and magnesium stearate added to the blend of
active granules and sodium 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 9.00 ¢
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For this exanple all ingredients were weighed to

anounts which were consistent wwth the wei ght percents
WO e@btied49 n Tables 1 and 2. (1) Formation of aPCT/U82006/014447

granul es (Batch size - 1204000 Tabl ets)

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

(0)4 henyl } - 6-[ 5- ( met hanesul
et M’ﬁg?@ﬂ% n‘gt@)}%él[:’% furyl]-4- qt?p%bogﬁblgn am ne
di yrsydal Fabenweightat e and nmi cr o@09tragl i ne cel | ul ose
NF, PH. Eur., JP were added to th W a Jatt 30
gr H}fﬁ\{'%\l{%&\_/é'g\hﬁ%%,%g?m ution of po$5gg)n_e9|2$io\%q er was
pr G'@ﬁg”&ﬂvé&gﬁgrawétll-wﬂdnaw m xer 18ikph a suitabl e tank.
éB ﬁ}ﬂal 3 f1 uorobenzy] )
E’]JS‘LH § (et hanest phAGADI )
gt h\wn}ulmial rrﬂ}okﬁﬁésyﬂién& f u:jyl ] - 4- qu.026l00mani Inle I
itos aterm ate and mi crocryst i cel I ul ose
werl® H?ﬁ’sdﬁ’rk %/cﬂﬁ?'ﬁ%e(} at 30 bov@l%s'é%%kﬁ')vfayi ng of the
10% povi done sol uti on began i mredi ately at
appr.oxi 2209/ nut e w,th a air ... .
bRzt Bbists Btk et Ett bR, dliteoration and
dissaRitiOW. aFI'QBIétsb\ﬁér\&E\ﬁélgﬂ@d tnd lh5rd6€ss @étéﬂmnédhegigg,vfod@nmnple, a
uti.on r. e .
or. YblauSrs Shedharr HeBi InsFtmetharaiBRFRE: Speprigere
Phaﬂﬂﬂtr&L o&@gt(%lgi Iswgtztgh@jd nﬂ)l@ht@Iraitlohemsedaémmedv&S’IL of water
ised to and dryi s. cont nt i n
at 3G AR TRROBN s AR A G SRR SR S P pasails DS rom
padGFeas’béleQSn \Wenempassatl HOrDWawaT e B0 b dePC.1R&sulte doethree
fitted with a 0.075 inch round hol ed screen at
QVOWW'%MW 1720 RPM (28.6 Hz). Sieve analysis was

performed and tapped density profiles established.
Sieve anal ysis vvas(é)erfor%d u_si_ng%ﬁ Ret sch sieve
shaeragenygiaht: &b 5 P08 A¥boximately 20 g of
active dried grauzlﬂg@gs\aszalnag:ephgml the top of a nest
of tared sieves of 20, 30, 40, 60, 100, and 200 nesh.
Shaki ng was dond3 f090158 ﬁlorﬁﬁ' Qs aaq an anplitude setting
of 60 with the pulse on. This sieve analysis reveal ed

little batch to
Average Hardness: #1 = 18.6 kp

#2=19.1kp
#3 =186 kp

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% w/w Orange Opadry®/YS-1-13065-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 63°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.



batch variation in particle size of the active
granul es. The granul es were al so characterized for
w@ok/1Dessi ty (BD) and Tapped Density (TD). BDPenuSZoDs/014447

of the granul es was neasurdéd by addi ng a wei ghed

amount of granules into a 100 ml graduated cylinder

ang JERaSiableROwbRECHAhtERzddoF tAlg dﬁséb’lﬂloﬂfd é; 2UsPype i

200, 500, and 1250 taps res ectivel TD_showed
appaRRiH ABBS R PACHIBPERY T2l Bheiche HQURg6 Wi GRS PR Perv-
The fastRERYiI§HSi on bl end was fornmed by conbining the

prepared active granules and sodi um starch glycol ate

in a bin which was transferred to a tunbl e bl ender

5 uhor Biskdlydmas b Remgyer @193 gnded for 15 minutes @12
The bin was then renpved fromthe tunbl e bl ender
and magnesi um st eéV%rﬁéeadﬁéa &0 the blend of active
granul es and sodi um st ar cfp glgycol ate. The bin was
seal ed and transferred back to the tunble bl ender and
bl ended for 3 minutes @3 RB¥ to obtain the
conpression m x. Tablets were conpressed fromthe
conpression bl end using a Hata nodel HT- AP18SSU rotary
10 Table3lrbeitesihetbidticompdsitiot.h 19. 05 x 10. 41 nm st andard
concave toolin The ta ress was adjusted to
___p_r_g_\q__d_e__t_aul fg wi-t h -t hﬁlﬂslif} E)n\/ul ng Qpﬂ[‘LJfJ cations-
CVhipghéntof 10|t abheins (RgRB) g eI ghmefaengeetoof 0 t aBlmdton
8.80-9.20 g Individual Tablef Wi ghnhd2da0.0
Lnndi s dyial AL At Nanna QLCLC N OAL. . N ey Torla~t
T 1TTUT VT UUTa VA " UIIL rtarrgruuf Vo JHJI. U IIH Al gcr
Active’ Average Tabl ¢t Har dA@ss 18 kp | ndivi dual Har|dindivs
Range 9 - 27|kp
Microcrystalline Cellulose 387 NF Diluent
Povidone 58.5 EP, JP; USP Binder
Purified Water® as EP, JPE, NF Granulating liquid
Sodium Starch Glycolate 40.5 EP, JP, USP Disintegrant
Magnesium Stearate 9.0 EP, JPE, NF Lubricant
Opadry® YS-1-13085-A 27 EP®, JPE, NF Film coat
Purified Water® gs EP, JP, USP Film coat solvent
Total tablet weight 927

! N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-(methanesulphonyl)
ethyl]amlno}methyl) -2-furyl}-4-quinazolinamine ditosylate monohydrate, equivalent to

15

ethyllamino}methyl)-2-furyl]-4-quinazolinamine.

% Theoretical core tablet weight is 900 mg.

20

Example 2
Preparation of
25  (methanesulphonyi)

monohydrate

® Removed during drying.

N-{3-Chloro-4-[(3-fluorobenzyl)
ethylJamino}methyi)-2-furyl]-4-quinazolin

250 mg " N-{3-Chloro-4-[(3-fluorobenzyl) oxy]pheny}-6-[5-({[2-(methanesulphonyi)

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

ditosylate
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15

I ndi vi dual Thi ckness Range 5.00 - 8.00 nm Conpression
Speed Range 15 - 45 RPM Uncoated tablets were

wehb@sacicdy i zed for wei ght, hardness, disintegretT/os2oasiad447

di ssolution. Tablets were wei ghed and har dness
deterrri ned using, for exanple, a Dr Schl euni ger (r)

trunmen ava f [ Q
{%ﬁ'g@r ﬁ?tﬂbh@réreré% on of* @% ' R %R(Fsulghonyl)
ethyllhrsmn}nmjhw-lzdmryl]\ﬂsqthazeirmianmb clltoslllate)fmomhxadram is3ptepared
v ed using a USP Type I

a°°°?‘ﬂ'q {ﬁ%ﬁgfe%g@eé %’“sﬁ%é?% '8‘6’% in 900 M of 0.1 N

HCI / 2% w w Tween 80 at 370C. Results for three groups

of I # 1 = 900, 2

%}% %fs@ééao‘% g’oﬁgcggy)ﬁﬁg qylrgéo%g onSdT to%ue%e (5

vols)0|3995aﬂed—wﬁlﬁ) tA«\nehnagemirﬁr dn@sa;unm lard &&n%dﬂie#&o—?degof’b.

kp #3 = si nt a econ
ProsgBofots piinfoo By T Baidcs sadEd, afd o a2adfode Ruie Rnben
heat@d dolvsfRot arabbirtel sieth® mﬁﬁie&duﬂenfo& af [e2’B2 HoUEs. NFaE iregetion

.lnc.. Co -La at usi 2% e

m'xuﬁﬁé%ﬂ?(‘rﬁgg%g&igiggé%‘fk'%&ﬁg&ﬁb %&?gﬂ\gﬂ H%é(t a pan
3-chlspee4[(afﬂuﬁmahewmnemmommyneﬁqzczs eguil.pr lrrhe e€actipe MixtQre is

1.2 mm used to deliver coa solution at a
then wargiedy “2(5%9‘%3@9%3”55 TPl RS & TR Dw RS SRl SRS
transérrédDd 4 Second vessel. The temperature is adjusted to 70-75°C and 8 molar
aqueous sodium hydroxide solution (2 vols) added over 1 hour, followed by water
(6vol.) maintaining the contents at 70-85°C. The mixture is stirred at 70-85°C for ca.
1 hour and then cooled to 20-25°C. The suspension is stirred for ca. 2 hours and the
product collected by filtration, and washed successively with water, 0.1 molar
aqueous sodium hydroxide, water, and IMS, then dried in vacuo.
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700 ctmwith the outlet air tenperature ranging from

50 to 630C. The gun to bed di stance was kept at 8.5 to
w@2006ai839 Sufficient filmcoating was appl i edP€DUS2006/014447

achi eve a 3 percent by wei ght gain assum ng 100%

coating efficiency.Coated tablets were characterized

for dixs j [ 18 r
5. SHGO 25T BRI B IS D P bR moy PRTRUN o8 o
iodgat-quinazoiiGamiNiee(1r wh)ul(5-forfryl-2-Hiwanyhbbraniolagidi 374481, 1.35eq)
1400/ P‘gﬂgg = % AV, =0 = = =
an éﬂ%{’abl e r|rne(():|?tJC gé&to Pe('bt'g)slaglf sgcé’#np“%g?rt\ﬁ%tﬁgfmrﬁgd fiPefhanol
(indwstril Cretiyated spifiss, f16yolspisegive b grey suspension. The resultant slurry

s UL e bt Wl B RS PASBE ey 0350 s,
1.18e0.0syThe eeagivohsldratie healgdi teal &kt farotyp®ellyrg hours when the

re%(iér’f’ E%Uﬁ%l?teg(b% g—?"(l{(}[ aﬁélﬁszsﬁﬂzﬁlﬂee)s muilxtp%% ||15§/ F)thick green slurry at this
poipt Hidhans ricgated hwith) -THF (15/1vpls4) fai diss@ve rthei preduct that has
ti ' t.,l 9 . ‘ ;
pregurb?clg{ﬁg, %ﬁn@é?ﬁl&t@%ﬂ%@& 2&’%&# paordza tsc?fo%qlg@g. %hgerﬁQtYl?éj is then
filteded BoCHIreuah GFA(fittef taumsive fizs Catalyzly | Prrevgdspl is-rinsed th IMS

L) . . S
(TR A ST PP imse Pl oo o st gphignesuifoic acd
matiohyskgtiedtl S0mb o0 2dr) dn wite{ G- Tidley is-added B the lidersdesalipy over
h 3= 6-F0: )= I Ao : ot
s SRS Ebic Ot (ol T5,05055 OB dorc, i, rtaiaton
obshrvesk gl Q-85 ndhe desutent surpy ispghere dtirsest tor @it tegst b hoheat 60°C
an Rﬁ&eg&%ﬁ&l fg 2&%%9(99%8: tReh ﬁ&hla?\fﬁs temperature for a further 1 hour.
The product is isolated by filtration and the cake washed with IMS (3vols). The

product may be stored as a wet cake or dried.

Stage 3- 5-{4-[(3-Chloro-4-{[(3-fluorophenyl)methyljoxy}phenyl)amino]-6-
quinazolinyl}-2-furancarbaldehyde 4-methylbenzenesulfonate (1 wt) and 2-
(methylsulfonyl)ethylamine hydrochloride (0.4 wt, 1.60 equiv.) are suspended in THF
(10 vols). Sequentially, acetic acid (0.354 vol., 4.00 equiv.) and di-
isopropylethylamine (DIPEA, 1.08 vols, 4.00 equiv.) are added. The resulting
solution is stirred at 30°-35°C for ca. 1 hour then cooled to ca. 22°C. Sodium tri-
acetoxyborohydride (0.66 wt, 2.00 equiv.) is then added. The resulting mixture is
stirred at ca. 22°C for 2-4 hours then sampled for HPLC analysis. The reaction is
quenched by addition of aqueous sodium hydroxide (25% w/w, 3 vols.) followed by
water (2 vols.). The aqueous phase is then separated, extracted with THF (2 vols)
and the combined THF extracts are then washed twice with 25%w/v aqueous
ammonium chloride solution (2 x 5 vols). A solution of p-toluenesulfonic acid
monohydrate (p-TSA, 0.74 wt, 2.5 equiv.) in water (1 vol) is prepared, warmed to ca.
80°C, and N-(3-chloro-4-{[(3-fluorophenyl)methyl]oxy}phenyl)-6-[5-({[2-
(methylsulfonyl)ethyllamino}methyl)-2-furanyl]-4-quinazolinamine 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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Stage 1- A stirred suspension of
3W 6-i odoqui nazol i n-4-one in toluene (5 vols) is
WO e@atied4ni th tri-n-butylam ne (1.2 equiv.), apdI/URBN6/014447

" ~heated to 70-800C. Phosphord&s oxychloride (1.1

equiv.) is added and the reaction mxture is then

heat ed t dt d at this tenperature
terdiet it S £h MR inguerron s purres FLea ARG Rsdred

hoEn@ &%@écﬂ@@otzﬁ%%r arYelD arﬁﬁéb%‘é dt Hid RMRSErBYIre for ca. 1hr. The

| oro- #lt (3-fl uorophen rnet h ]ox }aniline
r

S°'P 'ésolée&Lﬂd\Py) atian, waghked with ﬁtTltrlFe et 2Malﬁ drégd in
vaJuQm?QtQ‘; Q@‘t Ridivd Rld(3féi’ﬁor§t4 {i(rggigBr hQMn?etmng%é}ghenyu) -6-[5-

resul tant sl UTTY I's transfe a secon
&

({[Zrtreethderionuiaindlaminalaatimtletiuranyiigh-q8o@dinamBentl ar
meﬂﬂ}l&%ﬂéne%eﬁ+ omgy@%@%@&bﬁ%\%‘&? H&%{a}{. Ls)yqpdded over

1 "hour y wat er al ning the
contents at 70-850C. The mi xture is stirred at 70-850C

for shiye & QU 3R SRARNGAGN Sy bRAAD AR ghwgitlﬁghemcq [5-

suspensti on 1 s trrr
({[?c@n¢tbxd$léf@nwy,ethyilamm}h‘mﬂﬂyl)a%wrmﬁﬁe@hlemew|nee4-y Wit h

ey s A e 5
THRW\(asrc T vols.) &5 et d aaaw@mqwe)lm Y lehek3Q irennytli p- 6-
sol Bt TR LA iiid ot hot anla s wagh anplisg (8020
THﬁnWalmw Balol AT tns obis) isaalied OV 28. WhoBOMbilsh traintsieiny
o A SR e, LS ehel PR 8

wh)s [TheratdhSs ﬁ’talﬁtémdd 20606370 wtaereaemb mnﬁ[bsttb%ﬂb@d vvl th
[V, L/-di- |soropy ethylamnes 6 vols, 1.

crygiallizationdp ibgRoree geiaplishedh dhedatangs mied fofa. tﬁyﬁuqyar p%/ 23

hoth}§ léhé tPM‘ db&@sdlé’cé& Toly @raktion. Cﬁ'mjvﬁér%d(t\mée'ﬂﬂhcéqueous THF
m xture is a thick green_slurry this

<90th FHF Pﬁﬁ 2 é 2t\4°é%a>tf@&owot wwmnih(awem THF (1 %1 oT Hfs M/@ter
1 xti%l@f OfhEChatbih %tdrlé@%n‘aé %o%bﬁﬂipﬁﬁ 45b63Y hRE l\‘PQd {XrHEér‘r'c}% {1G-

/ C catal yst out of utlon e mxtilre

ﬂucfrpm%wlémeﬁwﬂoxyl}n%ngh 665;«{[?1(me6wlspkﬁonvantbwamime}methyl)-Z-
furkfijd-YSihazoliREmire S8 flkettybehzdRtbirdMatd nydMRe as a bright yeliow

crystalline solid.

Example 3
Preparation of N-(3-chloro-4-[(3-fluorobenzyl) oxy]Jphenyl}-6-[5-({[2-(methane
sulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine 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) oxylphenyl}-6-[5-({[2-(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-
quinazolinamine Tablets, 250 mg for a batch size of 120,000 tablets.
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(i) Formation of active granules (Batch size — 120,000 Tablets)

N-{3-Chloro-4-[(3-fluorobenzyl)
ethyllamino}methyl)-2-furyl]-4-quinazolin monohydrate
microcrystalline cellulose NF, PH.Eur., JP were added to the bowl of a Glatt WSTCD
160/200 granulator. A 20% solution of povidone in water was prepared using a

oxy]phenyl}-6-[5-({[2-(methanesulphonyl)

amine ditosylate and

Lightnin" mixer with a suitable tank. The N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-
6-[5-({[2-(methanesulphonyl)
ditosylate monohydrate and microcrystalline 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.

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

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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Exanpl e 3 Preparation of
N-(3-chloro-4-[(3-fl uorobenzyl)
w@oopplesmy | } - 6- [ 5- ({[ 2- (et hane ~ PCT/US2006/014447
sul phonyl) et hyl ] am no} met hyl) - 2-furyl ] - 4- qui nazol i nam
ne Tablets, 250 ng Table 4 contains a description of
grahiies wgraomau ShresgH alGbrﬁlhmo@él%eé%hefﬂm%ttéd with 8,0,075 inch
ulation m xture and Table 5 contains descri
rougg Aol

R SE6 AP Ghaprreximately {16Pq 'ﬁB pr epar ati on of a
CongleRsahalsidhas geff@({mé%f‘é?‘ldetﬁm §&3kty Bfofiles established. Sieve

3-Chlorqg fl uorobenzyl
a”ag(t%g{?] Wényﬁ}fomé YSing -3 nRetheth esierepisbaken eMngél) aem‘Zﬁ@} Pigit.
Apﬂrwhéte&iwg)dfhcﬂve GrddnAaRlItdRES B%cg@%%étongfoa R8st HPfared

E e of 120,000 tablets.
aev,@s@ @h:p(i . B01 {40, fqngo?p@m |S)1ak|ng was done for 5 minutes at an
ammxw]erﬂwmgl 3f-60 Whh ¢dd Buléérﬁﬁ hﬁﬂ@%@l/é’aﬁ{ﬂg%g revealed little batch to

hyl ) - 2-
batc%f' %réé"gén 'gg%%nfﬁta'?na)@ d)ftﬁeyiﬁtl&s%alglla@gszaf Tise rg;mu@ WEn@ also
chamtsmaéd a6roBk Dénsdv?]lesoﬁ Hmfrasﬁe‘a B@M?lﬁfepﬁgl dbﬂﬁ%‘fj the

n the puri e specific lot o ance

gra’?LIJﬁﬁ Wﬂ%d’”‘r‘ﬁ‘?%‘% b AXNG Frveighasuamownt of Qr@i@nles lnto a 100 ml
graduaiteer Q,thldéﬁ ahd |rﬁl=§és@uﬁhdg Meowéumbﬁmhé@naﬁdﬂagért 68 56’ 4100, 200,

et wei ght of

a core tabl
3003@({]!"? 3? ipsgeerastiely.» Based on theoretlcal drug
substance factor of 1.62 = 1.00 ** QJ?;Ht:es for a ;
00 tabl et granulation.Table 5 1 anul es prepare
(i) %%%ﬁ?@”é?f{ﬂ”ar M x of Table 4 2 Renmoved during drying

Pr acesfpréssiev bleRe \A?é%%ﬁﬁe%l lgypéorﬁﬁhﬁgQﬁW%ré%l Letive granules

were wei ghed to anount

edi e
and cSBa'LJF‘s*:?t@Wﬁ" qlyeqiate e avxt@n dhichpeas bansfeired ta edBin mlehabt where
the ihg@aénts were blended for 15 minutes @ 17 RPM. The bin was then removed

from the tumble blender and magnesium stearate added to the blend of active
granules and sodium starch glycolate. The bin was sealed and transferred back to
the tumble blender and blended for 3 minutes @ 17 RPM to obtain the compression
mix. Tablets were compressed from the compression blend using a Fette model
2090 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 9.00¢g

Weight Range of 10 tablets 8.80-9.20 g

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 5.00 - 8.00 mm
Compression Speed Range 40,000 — 100,000 tpm

Uncoated tablets were characterized for weight, hardness, disintegration and
dissolution. Tablets were weighed and hardness determined using, for example, a
Dr. Schleuniger® Pharmatron Testlink Instrument available from Dr Schleuniger®
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(i) Formation of active granules (Batch size - 120, 000
Tabl ets) N-{3-Chloro-4-[(3-fluorobenzyl)

w@oopbpissmy| } - 6- [ 5- ({[ 2- (et hanesul phonyl) PCT/US2006/014447

et hyl ] am no} et hyl ) - 2-f ur yI52 - 4- qui nazol i n am ne
di t osyl ate nonohydrate and m crocrystalline cellul ose

oalfe g BB S5 Bl o

water rat BAtGeandvaisigptisgsdutiod wesi es\@ILatdd ggitga MSH’nTym Iveipphratus at

55 r@ﬁy%éﬁ 9%?&1#1 69_0??\@! r?‘i ﬁ\[ é{ﬁaelélﬂl (%3/?) (r/]\){/vy ;;F w%gﬁ %6ya|t )37°C.

et hyl ] am nho} net hyI) 2- furyl] 4- qui nazol in am ne

wer 20 ARG ORI e Eofd iy T TR it 22

Orarger @yabfs ﬂ-HéOQ!ﬁ}% ayueods sesEDkioni aira bmgapeed of 5-7 rpm.

mgt /
Flve A o%%l%gi/(oﬁﬁceer Sﬁ'@ %@&%&?% ug elg/e ch%kmgdﬁqjti}lon
ata wa@ rai_alqﬁﬂéo-tﬁéﬂ gl{ml_noﬂihaalr@d\kglas RfalﬂialnEdh at 38130 -€dB@0 cmh with
ne AR AR BAES S5 A0t oy
kepteaidi 8of 3§remubefficient fnhecoatlngtwaa applnednerasdhwve av@spercent by

weigé?éeﬁﬁgsé%nﬁﬁé‘?‘%r@gglﬁggﬁ@ie . cont i nued u_ntil an LCD

appr oxi was ré&ached. The dried
actGoatesr @hletewemecharpetesza foh douggdissol@mm dsid d&)SPLIGE 11

s 08 4 o 0 Y iy L8, O 0 e

80 ap@F°Corred and tapped density profiles established.
Si eve anal ysis was perforned using a Retsch sieve
shaker, Mddel AS200 Digit. Approxinmately 20 g of

Tabl@6trediesdhd &Ml cam Pbﬁﬁor‘{\ﬁs placed on the top of a nest
of tared sieves of 20, 30, 40, 60, 100, and 200 nesh.

Shaking was dope for 5 riehletls at an anplitude setting
OBofoitirt ' { Ne) Pul Aol THi S RUENALRAI VS| S T YRR
little batch tp b%gﬁbbzarl At | ONglRgparticlie size o
| the active grahules. The granules were alslo

Activethar act eri zed for Bupxk Density (BD) and Tappaigke Density
(TD). BD and TD of the

Microcrystalline Cellulose 387 EP, JPE, NF Diluent

Povidone 58.5 EP, JP, USP Binder

Purified Water® s EP, JP, USP Granulating liquid

Sodium Starch Glycolate 40.5 EP, JPE, USP Disintegrant

Magnesium Stearate 9.0 EP, JPE, NF Lubricant

Opadry® YS-1-13065-A 27 N/A Film coat

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

Total tablet weight 927

' N-{3-Chloro-4- -[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-(methanesulphonyl)
ethyl]ammo}methyl) 2-furyl]-4-quinazolinamine ditosylate monohydrate, equivalent to
250 mg ' N-{3-Chloro-4- -[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-(methanesulphonyl)
ethyllamino}methyl)-2-furyl]-4-quinazolinamine.
2 Theoretlcal core tablet weight is 900 mg.

° Removed during drying.




granul es was neasured by addi ng a wei ghed anount of
granules into a 100 mM graduated cylinder and
wore@sationy the volume initially and after 25, BO[/USDOG/014447
200, 300, 500, and 1250 taps$ respectively. (H)
Tabl et Formati on A conpression bl end was forned by
conbi ni ng the prepared aeﬁj“ﬁsgranules and sodi um
starch glycolate in a bin ﬁ%lch was transferred to a
Bi n bl ender where the ingredients were bl ended for 15
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We ¢la#fl'e bl ender and magnesi um st earate added to the
bl end of active granules and sodium starch gl ycol ate.
The bin s seal ed and transferred back to the tunble
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conpression blend using a Fette nodel 2090 rotary
tabl et press fitted with 19.05 x 10.41 nm st andard
concave tooling. The tablet press yas adjusted to
provide tablets with the follomﬁné specifications.
Wei ght of 10 tablets 9.00 g Wi ght Range of 10 tablets
8.80-9.20 g Individual Tablet %900.0 ny
| ndi vi dual _ Wi ght Range iiiggo- O%5 80 ny Tar get
Ayeragem¢§blet Har dness I ndi vi dual Har dness
Range 9 ©°27 kp Individu¥l Thitkness Range 5.00 - 8.00
nm Conpr essi Speed- , 40, 000 - 100, 000 tpm
Uncoat ed tablets harjpcteri zed for weight,
har dness, di sinteg FORyand

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

thiazole or furan; and

(i) a binder.

2. An oral pharmaceutical composition, comprising
(i) an active ingredient selected from a compound of formula (),

(1)
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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
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Schl euni ger (r) Pharmat ron off4 Sol ot hurn, Swi tzerl and.
Di sintegration was determned in 900 nL of water at
370C and drug dissol ution was eval uated using a USP
Type Il apparatus at 55 rpm paddl e speed in 900 m of
0. 1(iily atieascend disiniegeart% W w Tween 80 at 370C. The
produced tablets were coated in a GLATT(r) 1500 coater
using 12% w w Orange Qpadry(r)/YS-1-13065- A aqueous
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3. nOZAhesal pRérnidceeticp edpesition] cémpidingver e used to
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ge g]glr?qql ﬁﬁ%t‘%?affw giRetpouRd sBiegmuladhoo cnh
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(i) at least one binder;
(iii) at least one disintegrant; and

(iv) at least one lubricant.
4, A method of 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

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

()



We claim 1. An oral pharmaceutical conposition,

conprising (i) an active ingredient selected froma
w@orpowisdd of forrmula (1), (1) or salts or sol vBCEES2006/014447

thereof, wherein RLis O &8 Br; Xis CH N, or CF

and Het is thiazole or furan; and (ii) a binder. 2. An

oral pharmaceutical conposition, conprising (i) an

active ingredient selected froma conpound of fornula
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di sintegrant. 3. An oral phar maceut i cal composi tion, )
conmplising (i) an active ingredient selected froma
coﬂzz'aﬁjﬂn%?r'forrml a (I), (1) or salts or solvates
thereof, wherein RLis O or Br; Xis CH N or CF

and Het is thiazole or furan; (ii) at |east one
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administering to said mammal an oral pharmaceutical composition, comprising

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

6. An oral pharmaceutical composition, comprising

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

(o}
¢ >S R

(1)



characterized by aberrant activity of at |east one
erbB famly PTK, including: admnistering to said
worennralk3ean oral pharmaceuti cal conposition, coOPEI/USINg014447
(i) an active ingredient sébected froma conpound of
formula (1), (Dor salts or solvates thereof, wherein
RLis C or Br; Xis CH N_or CF, and Het is thiazole
or salts puselvateathereafi Whereis Rde €l o6Br; X iféthdl o6CH pedtichls a
thiagﬁlé%mﬁén;id?\da manmal , sai d di sorder being
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bi nder, or use in therapy. 7. An oral phari cal
conposi tion, conprising 0 .
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or salts or solvates thereof, wherein R, is Cl or Br; X is CH, N, or CF; and Het is

)

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

(iii) at least one disintegrant;

for use in therapy.

8. An oral pharmaceutical composition, comprising

(i) an active ingredient selected from a compound of formula (1),
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(i) an active ingredient selected froma conpound of
formula (1), (1) or salts or solvates thereof, wherein
wWeRR006A1369 or Br; X is CH, N, or CF, and Het i sPehiuszoé/el4447
or furan; (ii) at |east oné7binder; and (iii) at |east
one disintegrant; for use in therapy. 8. An oral
phar maceuti cal conposition, conprising (i) an active
i ngredi ent selected froma conpound of fornula (1),
or a9 br SeNdtes tersdt] Whérem RN Ceef Br; WSO8, N, Br CH, endHebk
. Br; X%{rs,CH, N, or CF;, and Het is thiazole or furan;
thiagQle pr AN oast  one binder: (iii) at |east one
di sintegrant; (iv) at |east one lubricant; for use in

t hefiﬁ‘BYl'east one binder;
(iii) at [east one disintegrant;

(iv) at least one lubricant;

for use in therapy.



