N- ( 3- ETHYNYLPHENYL) - 6, 7- Bl S( 2METHOXYETHOXY) - 4- QUI NAZCLI

HYDROCHLORI DE, METHODS OF PRODUCTI ON. AND PHARMACEUTI CAL USES THEREOF 5
This application clains the benefit of U S. Provisional Application No.
60/-206, 420, filed May 23, 2000, U. S.- Provi si onal Appl i cation No.

60/ 193, 191, filed March 30, 2000, and U. S. Provisional Application No.
60/ 164, 907, filed Novenber KTABORFOLHMMOBHH @Rts of which are hereby

i ncorporated by referenc m i cation various
publications are refer en?e@lgqfﬁ ﬁ‘gg ?ﬁt?#‘nese publications in their
entireties argEEHORYHTHOXR4aEINRY.OLETRMVINGEH ¥ DROCHLORAPB! i cation in
order to m)refull descrlbe tﬁ% state of the art to which this invention

pertai ns. p ] b ACEUTICAL USES THEREOF
N ( 3- et hynyl phenyl ) - 6 7- b| s(2 rret hoxyet hoxy) - 4- qui nazol i nami ne, in either
its hydrochloride or nesylate fornms; or in an anhydrous and hydrous form

i s usef ulThid Bpplicatior PRirhY St vEABLt @EUWFP@dSﬂﬁl@half&;ﬁpﬂichﬁ!@l tlios 60/406,820,such as
cancers, in manmls. 20 U. S. Patent No. 5,747,498, issued %5 1998

whi ch i s filed Mayo?ht 2090nEESi Propipiongk épgh@élonqut@/%l%tﬁ}ed @r3l, jn
Exanpl e [{6c7 ( YRy phenyl)
am ne hydz.)'(reiggh grtlﬁgepgv\ﬁsg&lﬁmi)ﬁﬁ@ﬁg%ent X?ﬁ gi’ce}géd]ﬁé‘/égrlﬁﬁrr%ﬁi Ejlg?’b{r%of t he
er bB f amidoyiteafs (ﬁmmmiehe@hﬁ1@b@bmmmgﬁmrmqar otein tyrosine 25 ki nases,
such as epidermal growth factor receptor (EGFR), and is therefore useful
for tfe treatnment of proliferative disorders, such as cancers, in humans.
The mesyl-ahe, doiiMnidesaldhh R ﬂmwﬂa%%@ Bub AL RN 0O

99/ 55683% I899h/1 g‘%ﬁ : ‘?Aj | e o Cﬂ- ' 1999), eﬁe ent | re1 di élcl o%ure of
whi ch i s thesegrybbicationd 1Bdhtb1er66’(1]r¢t1bsy aree]ﬁ@a’tﬁbnu‘@prporated by reference into this

application in order to more fuily describe the state of the art to which this invention

pertains.
15
Backgrou-m_d”o'f the Invention .

" N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine, in ~¢ither iis -
hydrochloride or mesylate forms, or in an anhydrous and hydrous form, is useful in.- .-
the treatment of hyperproliferative disorders; such as cancers, in mammals.

20

U;S. Patent No. 5,747,498, issued May 5, 1998, which i1s incorporated herein by
reference in its entirety, refers, in Example 20, to [6,7-bis(2-methoxyethoxy)-
quinazolin-4-yl}-(3-ethynylphenyl) amine hydrochloride, which, the patent discloses,
is an inhibitor of the erbB family of oncogenic and protooncogenic protein tyrosine
25 kinases, such as epidermal growth factor receptor (EGFR), and is therefore useful for

the treatment of proliferative disorders, such as cancers, in humans.

The mesylate form, described in PCT International Publication No. WO 99/55683
(PCT/IB99/00612, filed April 8, 1999), the entire disclosure of which is incorporated

30 herein by reference,




24 MAR 2004 -2 and assigned to a common assi gnee, and Zhomieﬂmgor mula 1
below 5 10 1 15 is useful for the treatnent of prolif,ﬁa Fsorders,
and nore preferred with parenteral nethods of adm nistration, as conpared
to the hydrochloride conpound, i.e. with greater effectiveness in solution.
20 The nesyl ate conpounds are nmore sojuble in aqueous conpositions than the
hydr ochl ori de conpound, and thus the nesyl ate conpounds are easily
del i vered accarding to parenteral_.nethod f cAgHL NSt Lo 1Thelow:

hydr ocl@néy pg§& GRd 3i §°ﬂ‘89\}évae?s%$“e%ér Fcaél W h Pie‘ipf‘éi‘?“‘?? sol i d

adm ni stration such as with tablets and 25 oral adm nistration. 24 MAR
200 -3 Summary of the Invention The present invention relates to

pol ynor phs, and nethods for the sel ective prodgetion of pol ynorphs of

N- ( 3- et hynyl phenyl ) - 6, 7bi s( 2- met hoxyet hoxy) - 9
hydrochl oride, 5 particularly in the stable Yy pnh form The present
inverftion also relates to novel uses of

N ( 3et hynyl phenyl ) - 6, 7- bi s( 2- net hoxyet hoxy) - .
its hydrochloride or nesylate forms, in an &nhydrous or 10 hydrous form as
well as in its various polynorph forns, HNthe treatnent of
hyperproliferative disorders, such as cancers, in mammls . 2 4 MAR 2004
Descripti%?(?f t he Figures 0

- ) .CH,SO,H

15 is useful for the treatment of proliferative disorders, and more

10

/O\/\O

H,C

preferred with parenteral methods of administration, as compared

to the hydrochloride compound, i.e. with greater effectiveness

in solution.

20 The mesylate compounds are more soluble in aqueous compositions
than the hydrochloride compound, and thus the mesylate compounds
are easily delivered according to parenteral methods of
administration. The hydrochloride compound is however preferred

with respect to solid administration such as with tablets and

25 oral administration.



Figure 1 The X-ray powder diffraction patterns for the hydré I
pol ynor-ph A, the thernodynam cally |less stable 5 form ovg ;ni‘gr?g@f range

to show the first peaks. Figure 2 The X-ray powder diffraction patterns for
t he hydrochl oride polynorph A the thernodynam cally | ess stable form are
over a shorter range to show nore detgil. 10 Figure 3 The X-ray powder
diffraction patterns for the hydrochl oride pol ynorph B, the

t her no qggﬁlgy ML erst@t fohOrm over a |larger range to show the first
peaks. I gare e X-ray powder diffraction patterns for the

hydr ocHloe i phee potty lorvsmtBont helehes nodyRrRimeARhy n8Re BERBPES fkmtiRver a
shorter_range. i | Besgription
of the T J"\;%n Jl“‘(tf)% %]é)%\(llé(;{s){e% fjcgf ?%lusgg?é%}?? eﬁ% y@ﬁ(?ﬁo%tgln@}?ﬂcfﬂ% all'i ne

pol ynoriph sdf2 thet hgdyeoti ox v dle dsadtipg zolinamine hydrochloride,

e B POty T BRAE bha °5 St BT T2 are ST ay: Bbwilan i {1 act) on patter i avi ng

characteristic peaks expressed in degrees 2-theta at approximately 6. 26,
12.48, 13.39, 16.96,,20.20. 21.10, 2 9..46, 4 . 9d. (Jhe
pol ynor pR&i ?raﬁ%%’tchépé{(??g??%e 37 t gg%reéy 1::)bo ér%e i f%r act fggng%a{ tern
shown i &tk gyLphdny 1D~} 3ebbser-nsthoxyyshaky] né-polyanebinahinge in
hydr ochl ori de sal t, of i .

N- ( 3- et By FIEHRENS | JYSE 7St QTG IR Y haks) LA nabBl Fhat e LS oRht ed
the Bypelypeaphréhmt exhidlilf ssannXnay pewdensdpbilyactpbnfpamnser inhalbéng

characteristic peaks 15 expressed jn degrees.2-theta_ at_approxipmate 6. 26,
T2 a5, Sueaunenb. ob neSeto brtabat b5 odh fo5ud5t 5a058 aBBASE R, W, i
subst anti@hbysfree of the pol ynorph designated the A pol ynorph. The

"pol ynorph is also characterized by the X-ray powder diffraction pattern
shown in Figure 3. 20 The pol ynor ph desi gnated the B pol ynorph may be in
substantially pure form relative to the A polynorph. Al so disclosed is a
conposition conprising a substantially 25 honogeneous crystalline pol ynorph
of the hydrochloride salt of

N- ( 3- et hynyl phenyl ) -6, 7- bi s( 2- net hoxyet hoxy) - 4- qui nazol i nam ne t hat

exhi bits an X-ray powder diffraction pattern having characteristic peaks
expressed in degrees 2-theta at approxi mtely 6.26, 12.48, 13.39, 16. 96,
20.20, 21.10, 22.98, 30 24.46, 25,14 and, 26.91. The hydrochloride salt of
N- ( 3et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne al so exhibits
an X-ray powder diffraction pattern having characteristic peaks expressed
in degrees 2-theta at approxinmately the values showin Table 3 or in Table
4 bel ow. 24 MAR 2004 -6 And, the

N- ( 3- et hynyl phenyl ) -6, 7- bi s( 2- net hoxyet hoxy) - 9qui nazol i nam ne hydrochl ori de
in the polynorph B formmay characterized by the X-ray powder diffraction
pattern shown in Figure 3.




5 Also disclosed is a conposition conprising a crystalsi nor ph of the
hydrochl oride salt of QQA-HQRQng

N- ( 3- et hynyl phenyl ) - 6, 7bi s( 2- net hoxyet hoxy) - 9- qui nazol i nam ne desi gnat ed
the B pol ynorph that exhibits an X-ray powder diffraction pattern 10 having
characteristic peaks expressed in deg#ees 2-theta at approxinately 6. 26,

12. 48, 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.19 and, 26.91 in a

vei ght 94 0f - {b€i BnPekyeRepRigekaki ve to the A pol ynorph which is at |east
70% . IS conposition may conprise at |east 75% pol ynorph B, by weight; 15
at | east 80% pol ynorph B, by weight; at |east 85% pol ynorph B, by ;&;ght;

at | east. 90% paql ynor By _ } s ratdi Eastc 935 pphyeeph Bfoby $ ght ;

at Ieaéélgﬁgepo ynDF%% B? Eéy&g$gﬁ§? at | east 98@6Eglignr h B b wfight;

or at |epsto88¥% pobipmurilymBrify Mei §he FEEATPEYIEH RS A g&ﬁﬁnﬁ 150

Furt her disclosed is,a_proces oL P& (o Fhespobyspe ph B of the
hydro%h?%?@deogﬁFtao%areeg EafigkOtoPLABUCLRS %

N- ( 3- et hynyl phenyl ) - 6, 7- bi s( 2net hoxyet hoxy) - 4- qui nazol i nanm ne by

recrystal lization of : . ns for the

N- ( 3et WRGRBRerR | ) - 1R bSEEYmePRESEE: ndki) =3 Gt hasolinam ne 95

hydroch), akg? igrgd%o@ﬂyymdxﬁnwgsim@a&ﬂhﬁuModymﬁmmm@QlyI#ﬁﬁmesbﬁgééss,

t he recrgsta Pization may conprise the ste swohbrg)dgﬁg&&ng to reflux
aIcoholfomatearénévﬁﬁeah?&Pé@ﬁFoFP&€€é§PtS@P .
N—(Bigthynylphenyl)-6,7-bis(2-nethoxyethoxy)-430 gui nazolinamne so as to

forma solution; b) cooling the solution, bet ween ahqut 6 7 . C)
clari f yFagutke 3ol utfheh; Xaf@yd) PRHEETpi aé{f?ﬁﬁc b?%&%%%%% ?f{}(rj‘t hgrhg

ling, t i f.ied ' 2 t4h MR ROy Yamil a1 $aktlee
(s et nygrERERSTIRS FPBISR Boere i hozgl A ne.hydr

xyet hoxy) - 9- qui nazol_i.nam ne hydrochl ori de
i s prepgben, byvekre astlepgeas :raé@?plﬁ%gehep"b(%’ﬁmﬂ&s&f B§Mula 6 5 10 ~2 with
a conmpound of formula 4 15 H3Cw O O H3C~ 6 J 4.

15 Figure 4 The X-ray powder diffraction patterns for the

hydrochloride polymorph B, the thermodynamically more stable

form, over a shorter range to show more detail.



20 The conpound of fornmula 6 is prepared by reacting a formul a
formula 5.33 25 5 30 in a suspension of netal alkali ang?ggﬂsgﬂamgnd W th

heati ng, The compound of fornula 4 is prepared by chlorinating a conpound
of formula 3 , , ~, 2 4 MAR 2004 8 5 N Also disclosed is a

phar maceuti cal conposition for the treatnment of a hyperproliferative

di sorder in a manmmal which substantially 10 conprises a therapeutically

g;:??;i%s amun 6£sé {g)QN§¥rghényygﬂ%ngarnaceuticaIIy accept abl e

; ) mposTti on nmay be adapted for oral

adni ni styjaidiesed tigray dibdtartthie flor hosloggnealbetrYaba Al aBedPeAYBSERN i s a
met hod of treating. a erproliferatjye.di sor LA b, whiyeh (2-
conprisé§5aBHFni%?%F?E%P?BPQ%i aﬁ&hﬁ% gpéﬁesgggﬁyi8a?ﬁgﬁg?fective(anDunt
of the pEIHBMRIHRxA0-iFp inetzodd neaynbeddoigriated Foat Fernlgforplodheér

sel ected from brain, squanmous cell .. bl adde iric, tieg, ast,
head,5né@ﬂpiﬁé§bphé§bal%"ﬁ?gstaP8V685lorgé{%ﬁ, i J%g, F%ﬁgﬁ%ﬁiid%gygh%

ovari an,. gynecol ogicat apdakkyr okdpeansed. 2% Théegrehsd ndnythsd bétf or
the treatnment of a cancer sel gcﬁgd flhogénog-sggl I 26655 | YyRg 1@ancer ogNSCLC),
ref r act GEPRAFTRE EanBef ©- hdad*8nd Aeck’ ¢ Recer: Eoforecfal cancer “ard
renal cajcefg. 35| Nathgdebbodi .t heheheragentrpbaliby aébbecthare carimedmay be

-2,
01 Ko ddyy ST Ches e RORES HE:F PR S R 7 T RRE V8 Al ey 2l so be
10
Disclosed is a crystalline polymorph of the hydrochloride s§lt
of N—(3—ethynylphenyl)—6,T—bis(2—methoxyethoxy)-4—
guinazolinamine designated the B polymorph that exhibits an X-
ray powder diffraction pattern having characteristic peaks
15 expressed in degrees 2-theta at approximately 6.26, 12.48,
13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14 and, 26.91,
which is substantially free of the polymorph designated the A
polymorph. The polymorph is also characterized by the X-ray
powder diffraction pattern shown in Figure 3.
20 _
The polymorph designated the B polymorph may be in substantially
pure form, relative to the A polymorph.

Also disclosed is a composition comprising a substantially
25 homogeneous crystalline polymorph of the hydrochloride salt of
N~(B-ethynyfphenyl)—6,7—bis(2—methoxyethoxy)—4~quinazolinamine
that exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2-theta at
approximately 6.26, 12.48, 13.39, 16.96, 20.20, 21.10, 22.98,
30 24.46, 25.14 and, 26.91. The hydrochloride salt of N-(3-
ethynylphenyl)—G,?-bis(2—methoxyethoxy)-4-quinazolinamine also
exhibits an X-ray powder diffraction pattern having
éharacteristic peaks expressed in degrees 2-theta at

approximately the values show in Table 3 or in Table 4 below.



24 MAR _g_ fromabout 1 to about 7000 ny/day; from abo:t m bout 2500
ng/ day; from about 5 to about 200 ng/day; or from abou 42 2 ut 200
ng/day. 5 Further disclosed is a nethod for the treatnent of a '
hyperproliferative disorder in a manmal which conprises adm nistering to
said manmal a therapeutically effective amount of the polymorph B in
conbination with an anti-tunor agent selected fromthe group consisting of

mtotic inhibitors, 10 al kyl ating.a _angi bal.i j ating
anti bi otAndy, grdWch fa *o(%eﬁltk’iyﬂg'tlgrgg?&gél ? ﬁy%%k?nﬁ%g%?gygtﬂgﬁggﬁgs

t opoi SON®[ase, d N AN 108 S hylirelagbealier esponse npdifimersh dht iflegmonaE, and
anti-androgens. 15 Yet further disclosed i.s . LN :
Conposi tqwm%?&ﬁrﬁb\éittfleoﬁ‘”ééﬁfpﬁ"é@?rs865?5%?%2?&%8%5&%8@?“ +n
crystal ldng, polynorph of the hydrochloride salt of

N (3-et hy#@f phenyl ) -6, 7bi s( 2- met hoxyet hoxy) - 4- qui nazol i nam ne desi gnat ed

t he B5ol ynmorph that exhibits an X-ray powder diffraction pattern having 20
char act %ﬂ%‘ %f%%ch%ﬁp&%ssgld EAmEEST £86n 2-ddreim Aitn@ppr oxinyatrelll 1626,
12. 48, .39, .96, 20.20, 21.10, 22.98, 24,46, %5. 4 anfl 26. Le 9.
conpri siprgl atmipt @ the dyiroshl PR&ARoFSHor o7 gt Ee 1B TH o1 rfor ph
with a carrjer | of - JBh Lo B kamRceudesayhytagceptakl e B
carri er.cb:LS Efinﬁ\%%%h%tﬁﬁéklio di sgc}%osed is a matgogbof_ r.epari

pol ynor pfo Byefrph  that exhibits an X-ray powder diffraction patiern

N- (3e hyinyl phenyl ) -6 7-obi; 56 2-Melhoxy et Boxyd s &d quinnazed +easi nechydeoct ori de
whi Chltd;&%{f%%s%ﬁggg}gglog Fgg# st al I?gi n 22.98
N ( 3et hysybpheimyade by 76 b2 6( 217t hox} 8t Axy ) 509Gui A2 AAmaA 15 22-98,
hydr ochl or i in.a-sol t ni sing 2l gohohe 10 the twd hed pdeywetpent
may furtﬁerggbn'gﬁ's}zjs %g er %Irrlr%lt he met hpd?&bhe . o
N- ( 3- et hyalyh pheay it 6; e bias (120 mdrnly evhegl) £102 uilitdsR | Akt ne TH1S
hydrochl oride js. prepared b pLing.ascongeund 19indiime a By | webght th a
corrpouno‘:@?‘p‘?%lrt'rﬁf?% a)éoc?@?éﬁfgé' bEN9eds B 19 MY,
15 at least 80% polymorph B, by weight; at least 85% polymorph B,
by weight; at least 90% polymorph B, by weight; at least 95%
polymorph B, by weight; at least 97% polymorph B, by weight;
at least 98% polymorph B, by weight; or at least 99% polymorph
B, by weight relative to the A polymorph.
20 |
Purther disclosed is a process for producing the polymorph B of
the hydrochloride salt of N- (3-ethynylphenyl)-6, 7-bis (2-
methoxyethoxy)—4_quinazolinamine by recrystallization of N-(3-
ethynylphenyl)-G,?—bis{2—methoxyethoxy)-4—quinazolinamine

25 hydrochloride in a solvent comprising alcohol and water.

In the process, the recrystallization may comprise the steps of:
a) heating to reflux alcohol, water and the hydrochloride
salt of N*(3—ethynylphenyl)—6,7~bis(2—methoxyethoxy)-4—
30 guinazolinamine so as to form a solution;
b) cooling the solution to between about 65 and 70 °C;
c) clarifying the solution; and
d) precipitating polymorph B by further cooling the

clarified solution.



25 C H3~. |IJ 1V In the nmethod, the conpound of fornula 6 LS prepared by
reacting a conpound of formula 5 30 3~ 5 35 in a suspensi oh%ﬂhﬁeﬂmu al kal i
and solvent and w th heating. 2 4 MAR 2004 -11In the nmethod, the
conpound of forrmula 4 is prepared by chlorinating a conpound of fornula 3
OH 5 10 H3C~- H3C~ 3. Further disclosed7is a nmethod for the production of
the polynorph B of claim 1l conprising the steps of: a) substitution

chlorinatjon ofygstartpng.gusnazol {am ney-1ps Compaiichidnyg o8l B4 £t 20
methoxyethoxy)-4~quinazolinamine hydreochloride 1is prepared by

the steps of:

‘coupling a compound of formula 6

5
10 6
NH ,
k with a compound of formula 4
Cl
15

I{3CL\VD///\\\\///C) \\\Tq
O ¢§J 4,
me” > Do N

20 The compound of formula 6 is prepared by reacting a compound of

formula formula 5

CH,
CH,

= OH
25

NH,
30 in a suspension of metal alkali and solvent and with heating.

The compound of formula 4 is prepared by chlorinating a compound

of formula 3



J 3 having an hydroxyl group, to provide a conpound of fornmula 4 25 Cl1 30
H3C~ O O H3C~ J 4 by reaction thereof in a solvent m xtgreMAR 28ftony!

chl oride, 35 nmethylene chloride and di net hyl f or mam de, 24 MAR 2004

-12 b) preparation of a conpound of formula 6 5 6 10 in situ fromstarting
mat erial of conpound of formula 5 15 5%.20 NHZ by reaction of the latter
a suspension of nmetal alkali and sol vent and with heating;

10

15

20

25

30

OH
HBC\ONOKj\N

O A 3.
Hye "o N

Also disclosed is a pharmaceutical composition for the treatment
of a hyperproliferative disorder in a mammal which substantially
comprises a therapeutically effective amount of the polymorph

B and a pharmaceutically acceptable carrier.

The pharmaceutical composition may be adapted for oral

administration. It may be in the form of & tablet.

Also disclosed is a method of treating a hyperproliferative
disorder in a mammal which comprises administering to said mammal

a therapeutically effective amount of the polymorph B.

The method may be for the treatment of a cancer selected from
brain, sgquamous cell, bladder, gastric, pancreatic, breast,
head, neck, oesophageal, prostate, colorectal, 1lung, renal,

kidney, ovarian, gynecological and thyroid cancer.

The method may also be for the treatment of a cancer selected
from non-small cell lung cancer (NSCLC), refractory ovarian
cancer, head and neck cancer, colorectal cancer and renal
cancer.

In the method, the therapeutically effective amount may be from
about 0.001 to about 100 mg/kg/day, or from about 1 to about 35
mg/kg/day.

In the method, the therapeutically effective amount may also be

in



c) reaction of the conpound of fornmula 6 in situ with t und of
formula 4 wherein the conpound of fornmula 6 repl aces th?éﬂsmﬂ n the

conmpound of forrmula 4 to give the
N- ( 3et hynyl phenyl ) - 6, 7- bi s( 2- met hoxyet hoxy) - 4- qui nazol i nam ne
hydrochl oride; d) recrystallizing theSN- (3-ethynyl phenyl)-6, 7-bi s(230
nmet hoxyet hoxy) - 4- qui nazol i nam ne hydrochloride, in alcohol, into the
pol ynorphB St 1 ncbhiabouet N0d) hbédsubstiemt 2lbputhd ordnabpoh ARYObe
quenched in the_presence of aquepus, sodium hydroxide: u sodi 35
bi car b8WHtdY ?aqiﬂé?fﬁsatb‘a‘ﬁaséi b ﬁga%xggg;m%é%%%bég&%%& %?ngg}:cgsbg?at e;
aqueous ipRirassidmEaddpnat e; aqueous sodi um Q4 MAR 2~9~% |13_
carbonate, or a mxture thereof. Yet further disclosed is a nethod for the
production of pol ynorph B of the hydrochloride salt of
N- ( 3sethydhenyd dePodadi s{2 Sanekbexyet hoxy) - 8hqui nazekinaam netfbya
recrystallization conprising the steps of. al)n heat i ng to. reflux _al cohol,
wat er. drgbentps hhyidiercht bie ded5ap¥deF 1o @ frammal Wwhich' “comprises
N- (3- etafay,pﬂi Ing Gof <Rii3( 2amRihox%y ehbexydudi d4L Iy sxzalt inmarewsa as to
forma solution; b)” cooling the solution to between about 65 and 70 C «c)
clarif yifngthhe Bol¥MPERD dhd 1) FRERIFEEN nbtEbl §horBH 18 BPorurd it
COOlir“ééfg%ﬂadar%&Bﬁ? $8kUt 0Bup 15csnihamgdi 8¢l omedot Sca DEMPEBidign
consi sting essentially of ) ) . L.
N- ( 36t g leltemg )aderitshi sr-imsiei@bpdihegy) AL §EF AL bl 1hadt el drSenl ori de
|0 othe ST Aol biufo i-eh | teahar agbee! zednblyitoes f ol tompgs peaks
in |tsg}5ray powder diffraction pattern 20" shown in Figure 1. Also .
di scl ogethd iscmesemeosi thi O o Sel kP ESFentiSHAqRSsf modiflers, anti-
N-(3et hynyl phenyl) -6, 7-hi s( 2- xyet hoxy) - 9- qui nazol i nam ne hydrochl ori de
in the%oo‘?‘/“i’ﬁ%&s’po frrgr%ﬁ):h %ga\lﬂgg%ﬁgls characterized 25 by the peaks shown is
Table 1 or Table 2 below. A prodrug of any of the conpound herein is also
di sc]osed. Further disclosed.is _a ngthad @f i i g ~d} I & O Of
tunofrsosyf?tceﬁﬁilétqer{ aC§i suc‘r?’t?rsecor%ﬁr iasin?l%h%gntoac{n?%g%ltghg gg{n%%f?%han effective
amount @fmpaty tdfort hecamgnicesds obgemidsitivonsodbsenesed her¥rhalhing
di scosed js a nethod for. t eat.nent_ gf. NSCLL | Lgng-
cancer POLER% iO«r:}Or%?PT &%gn%?%%%%lﬁiscaat gnd ot%%h%lbhgﬁw) o

bis (2-methoxyethoxy) -4-quinazolinamine designated the B polymorph

that exhibits an X-ray powder diffraction pattern having

70 characteristic peaks expressed in degrees Z-theta at approximately
6.26, 12.48, 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14 and,

26.91, comprising admixing the crystalline polymorph desiganted
the B polymorph with a carrier.

25 The carrier may be a pharmaceutically acceptable carrier.



35 tunors caused or pronoted by human papilloma virus ggts&A 4 MAR 2004
-14 nel anomm, Barrett's esophagus (pre-malignant syndre ),I%ém al and
skin cancers and auto i nmune, neopl astic cutaneous di seases and

at herosclerosis in a manmal conprising adm nistering to said manmal a

t herapeutically effective anpbunt of -d0pharnmaceutical 5 conposition
conprised of at |east one of

N- ( 3- etahway | pharydded, Ibi a( rerhbioxyfetthmparisgquialarorpharf nef Hnd3-

pharmaceutically acceptabl e sal t hereof in _anhydroys. Vi or ns.
The tr &dtiemyL WXfFﬁgr7&&ﬁﬁ¢é§@%€%ﬁfVF§ﬁ%frkwgnggigggﬁyﬁﬂﬁﬁf%%juvant
monot hefapcnalbré@epihses kbapkisgs epidestna af awtdrstetldr ziegeptdPs
(EGFR). 7, The _nethod of may al sg be used inr}he tr gtnent<gl§¢gﬁg§ethat
expr es< HEARY L PR el TRE - fatict! 4ide F P EREF DEahpr T 6698 8651 at s on Wit h any
of che ARy ragd kAMHNe, esaPson@rikiagt akabhad i h either or both
anti-EGFR and anti-EGF anti bodies; or admnistration to said mammal of a
menber of the group consisting of inhibitors of MW 20
(natri&'”%%%lh@tﬁ%@t%hga§8ima¥ggf (rraseukacoppdosdel wate gy owt h factor
receptogﬁ, arnesyl transferase, hAQ . (cytotoxic Tlynphocyte antigen 9)
and erbB2, MAb to VEGFr, rhuMAb-VEG-, erbB2 MAb and avb3 Mab. 25 The

phar meoeut | 6ahe GRPOURASVLPSC TR, BEnEAM Al 6 O aeNSLhEERERY EDoDANOR:
treatment or 1 n conbination wth anti-hornonal therapies, or for the

i Nhildi tGuimaabligamd ngr buehothl trivims § PrEPREGRTEY GPYRL BRI 2t TEPI At nent .
30 Furth%Og%%ﬁgo%ed is a nethod for the chenoprevention of basal or
squanoﬁ% cel'l" "carci nonma of the skin in areas exposed to the sun or in
persons of high risk to said carcinopgrn, said nethod conprising
adm ni stering to said persons a thegapeutically effective anount of a

phar maceuti cal conpositiqg Mpptsed of at | east one of N-(3 35

et hynyl phenyl ) -6, 7- bi s(2-jnet hojyet hoxy) - 4- qui nazol i nam ne, and 2 4 MAR
2004 -15 pharmaceuti call abl e salts thereof in anhydrous and hydrate
forms. Also is a nethod of “_jaducing differentiation of tunor cells in a5
tunor conprising contacting fthe cells with an éffective anount of the
compound of at | east one of NH

N- ( 3- et hynyl phenyl ) - 6, 7- bi s{ 2ret hoxyet hoxy) - 9- qui nazol i nami ne, and

phar maceut i Galdhy sacespbabke ofakbsmtihere£of in anhydrous and hydrate forns.
10 I't is accordingly an object of the present invention to provide a nethod
for the production of the hydrochloride salt of

N- ( 3gf hynyl phenyl ) - 6, 7- bi sl 2- met hoxyet hoxy) - 4- qui naz 1inarrine in HCL form

(Formula 2): is
H,C O

O 4.
~~

y He” 0 |

In the method, the compound of formula 6 is prepared by reacting

a compound of formula 5 '

CH ;
CH,

30 Cﬁj; OH

NH,

35 in a suspension of metal alkali and solvent and with heating.



20 H3 g3~ 2s 2 (Pol ynorph formA and B) making it nore suitable for tablet
and oral administration and consisting essentially of the s&HMAR 2004

pol ynmorphi ¢ form (pol ynorph formB) as well as the conpound in such

pol ynmorph B form and the internediate polynorph A in essentially pure form
30 It is a further object of the preséﬂt invention to provide such stable
pol ynorph formB in a pharmaceutical orally adm nistered conposition. 3s
24 MAR 2004thé&6 Setlbdd, t yohef thepdymtd oot ofedmudanpbunts | PrePagshdcePy for
its use |n the_ treatpent of tie hnce variations will affect effective
dosage Fé@8F18ﬁ5138n$n?%??%fﬁgﬁﬁr?%§ﬁgggb§en di scovered that. t he

hydr ochl ori de of N-(3-ethynyl phenyl)-6,7-bis(2 5

met hoxyet hoxy) - 4- qui nazol i nam ne exists in two polyqaﬁph states, pol ynorph
A and B. This contrasts with the nesyl ate conpounds ich exist in three
pol ymgr ph states (nesylate polynorphs A, B and C Pol ynor ph B of the

hydr ochl ori de masE%Qth Eg/bQ\LQS/La-rnndy Sq cal|' u{?t stabl e and
desirabl e form and™t he @5 sent i nvenht COMg

ses™¥h¢ pol ynorph B
conpound in the substantially pure poly form and pharmaceuti ca
conposi tions of the substantially pure flormof gol ynorphi B, particularly in
tablet formand a neth qxgidiggrsgLectiv et on gf~t he conpound. 15
The hydrochl orid oun ¥scl os n t hely’s. P.E@ t No. 5,747,498
actual Iy conprisetd3a m xture of the polynorphs A and B, which, begause of
its p&rtially reduced stability (i,e., fromthe pol ymorph A conponent) was
not nore preferred for tablet formthan the nesylate salt fornms. 20
Specifically, the present invention relates to nethods of producing the
. hydr ochlFertter cipolered dremg Bethod for the production of the polymorph
N (3-et v ayl }6,.2-0i s(2- 0X%)¥) - 4- qui nazol i nam ne and for
produci%égﬁhgﬁggéb%ecg%gﬁfégFﬂqﬁggﬁxskgl§¥ The mesylate salt of N-(3 25
et hynyl phenya) - 6sTb$i Syt imst hoxyet HeaGAam- gii ieAd iifehi Aeinagebgmine
di scavered to _exi gt ] | east three polynmorphic forms which have been
desiéﬁaf@&pﬂPna,Ognﬁbg?gi? fncreasing stability with different X-ray powder
diffraction patterns. The X-ray powder diffraction patterns for the
" hydrochl oride pol ynorph A (Al and AZ) 30 and B (B1(Hdd Bz) forms are shown
in Figures 1-4 as follows: graphs of Figures 1 and|3 are over a | arger
range to fully shEF%;he first peakigfor dgspectively, and graphs
of Figures 2 and #3ate Qv h ' ] G 3! overall detail for
A and 8, respectively. 93 24 R 2004 } data cghtained in the above
X-ray20di ffraction patterns of Figure 1-{ Houl ated |in the foll owing

Tabl es 1-4: 0
e’ > o N

having an hydroxyl group, to provide a compound of formula 4

25
Cl

H,C O
30 J
O = 4
I{3Cf// \\\////“\\\() N

by reaction thereof in a solvent mixture of thionyl chloride,

35 methylene chloride and dimethylformamide,



Tabl e Pol ynorph A Anode' Cu- Wavel ength 1: 1.54056 W us.egmhmm 54439
(Rel Intensity: 0.500lL S Range# 1 -Coupled: 3.000 to 4 0 StepS|ze 0. 040
StepTinme: 1.00 Snoothing Wdth: 0.300 Threshold: 1.0
d(AI(rel)d(AI(ret)d(At (rel)d(AI (rel)d(A)1
(rel)15.82794100. 06. 631791, 74. 544534183. 616748. 22. 912383. 514. 323713. 95. 8490
12.14.196854. 73. 503939. 32. 731483. 71011. 743761. 55. 699712. 34. 164114. 43. 402006
.02. 601931. B11pP8488at 25 46022 204082784 . FSri@slEy 45, 32. 482431, 310. 160261. 45
. 213963. 63. 9134412. 43. 290054. 22. 402272. 28. 9803913. 14. 805693. 53. 7822324. 23, 0
51787.12.312971. 77. 858257. 84. 7007712. 23. 678458. 82. 977503. 0 15 Table: 2
Pol ynor ph A Anode: Cu - vavelength 1 4056 Wavel ength 2: 1-54439 (Re
I ntense: 0.500) Range#l - : 37000 to 40.000 StepSize: D. 040
StepTine: 1.00 20 Snoot hi nf Vthh: 0.300 Threshold: 1.0 25 30 2-Thet al
(rel32-Thetal (rel)2-Theta] (rel)R-Thetal (rel)2-Thetal ‘
(rel)5.579100. 013. 3401. 719./5%14.824. 5948. 230. 6733. 56. 1653. 915. 1352. 121. 1524
. 725.3989. 332. 7593. 77. 5221. 514 5342. 321. 3204. 426. 1736. D34. 4401. 88. 0061. 216.
1932. 422. 3604. 726. 5725. 336. 15 38.6961. 416. 9913. 628. 70312. 427. 0804. 237. 404
2.29.84113.118. 4473. 523. 50224191297 2407. 13B. 9051. 711. 2517. 818. 86212. 224. 1758
. 830.0073. 0 Tabl e: 3 Pol ynorph B Anode: Cu - Wavelength 1 1.54056 Wavel ength
2: 1.54439 (Rel Intensity.500) Range # 1 - Coupled 3.0D0 to. 40.040
StepSi ze: 0.040 StepTine 1.00 Snoot hing Wdth: 0.300 Threshold 1.0 35 40
45 ¢ At (set)df xony | Srattideamatesiipd( AF1 corpyend Hf formula
(rel)14.11826100. 05. 015672. 53. 866564. 83. 236880. 92.740201.711.239473.24.8721
50. 73. 768492. 33. 167551. 52. 692651. 79. 250193. 94. 728821. 53. 719273. 03. 116734. 32
. 581691. 57. 746231. 54. 576661. 03. 636326. 83. 076441. 42. 5i 0430. 87. 085196. 44. 3933
014. 43. 5396710. 02. 995962. 12. 473561. 0§ 9419. 64. 280384. 23. 474483. 72. 950490,
92. 439740. 65. 988282. 14. 2064514. 43. 436103. 92. 891511, 6- 2. 410681. 15. 632532. 94.
06D074 73.357322. 82.839922. 22. 387551. 4 532369 5.5 3.95667 4.5 3.31029 5.6
§837 2.4 2.35914 j1.7-J 2 4 R2QD4 -18-_ Tabl e: 4 Pol ynorph B
Ano Cu - Wavelength 1 1. 540.;,w vel e@fh 2: 1.54439 (Rel Intensi :0.500)
Range# 1 - Coupl ed: 3.080<t0 40" D40 StepSize 0.04D StepTine: 1.00 Snnthlng
Wit h: 0. 300 Threshol d: P-Thetal (rel)2-Thetal (rel)2-Thetal (rel)2-Thetal
(rel)2-Thetal
(rel)6.255100.017. 6682 9S24. 827. 5340. 932. 6521. 75 B603. 218. 1930. 723. 5592
. 328.1481. 533. 2451. 79. 5583. 918. 7491. 523. 9D63. 028. 6174. 334. 7191. 511. 4141. 519
. 3791. 024. 4596. 829. 0001. §35. 7370. 81012. 4836. 420. 19614. 425. 13810. 029. 7972. 13
6.2881. 013. 3859. 620. 7342APR5. 6173. 730. 2670. 936. 8090. 614. 7812. 121. 10314. 425.
90B3. 930 .9001.637.2 691.115.7202.921.8734.726.5272. 8_

by reaction of the latter in a suspension‘of metal alkali and
solvent and with heating:;
c) reaction of the compound of formula 6 in situ with the
25 compound of formula 4 wherein the compound of formula 6 replaces
the chlorine in the compound of formula 4 to give the N-(3-
ethynylphenyl)—6,7—bis(2—methoxyethoxy)-4—quinazol;namine
hydrochloride; .
d) recrystallizing the N- (3-ethynylphenyl}~-6,7-bis (2~
30 methoxyethoxy)=-4-quinazolinamine hydrochloride, in alcohol, into

the polymorph B form.

In this method, the substitution chlorination may be quenched in
the presence of aqueous sodium hydroxide; aqueous sodium
35 bicarbonate; aqueous potassium hydroxide; agueous potassium

bicarbonate; aqueous potassium carbonate; aqueocus  sodium



31 4752.2_ _ 37.6431. 416. 9595. 522. 4524. 526. 9t 15.6 _ 31.81@244“@qug§'7 | $
It is to be understood that the X-ray powder diffraction pattern TS only
one of many ways to characterize the arrangenment of atons-conprising the
conmpound N-(3-ethynyl phenyl)-6, 7- bi s(2net hoxyet hoxy) - 4- qui nazol i nam ne
hydrochl ori de, and that other 20 nethogs well known in the art, e.g. single
crystal X-ray diffraction, may be used to identify in a sanple, conposition

or ot hercaq{]b%qlaart%t’i Q} theiphesenegepéopol ynorph B of the hydrochl oride salt
of N-(3-ethynyl phenyl) -6, 7-bi s(2-nmet hoxyet hoxy) - 9qui nazol i nam ne. 25 The
present invention relates to a conmpound which is polynorph B of the

hydr ochl.or,i | i sclosed i thod for the production of polymorph
N (3-et hxger#yl p%?}‘ﬁr) 9%5% Bisg'( Zﬁsetah&eyet hoxy) - 4- QLLlji nazol i nam ne that exhibits
an X-rayB pofidarhali hydaechbarige t 6RATh&F MY ChatayDatPRENYL padks G essed

in 30 degrees. . 2- at_ r.QXkE . A48, nlée i 220,
- 21, zo,éjl i%‘g'é’x@}%g}ﬁz% f%&glﬁgéigg&gliﬂe%ﬁ: F A i e

pol ynor ptheofsttdpes mfdr ochl ori de” salt of

N- (3et hynyl phenyl ) -6, 7- bi s( 2- net hoxyet hoxy) - 4- qui nazol i nam ne that exhibits
an X-ray powder diffraction pattern having characteristic 35 peaks
expressed in #legr eesaRindeta mif lapprdsihet elwatdie apgl tés SNenpchlonidg e 4

above. This inventjon alsq rel uRd, Wi é&&@l&ﬁgﬁ A of
the hydrochl ori de %%ﬁ OﬁgN(?Bg%?i%%%]néﬁgP)gf 6, 7¥\%Psﬂ(}§ 24 MAR %L(m -19
met hoxyet hoxy) - 4- gy bRz ob 1 teamire tdratasexhi bprs ansodutayorpowder di ffraction
pattern having characteristic peaks expre ' 16l st

appr oxi mat el &9)5 58‘,30‘§i38ﬁ? 9he Z%ﬁ%.o%&ozﬁég‘g?ég& %5@(29%5 %é%cpzi?éSQ, . 25.90
and 29.24. This inyeatiopied sthe edcdtagsion;t end pol ynor ph of the

hydrochl oride salt_of . . . ; h

N- ( 3- et hynyl phenyl PS8 E 2Lt W&%ﬁ%@)@y) ?4-%¥H eSS thgt Exhibits
an X-ray powder diféfsactied gsluteron.having characteristic peaks expressed
in degsr ees 2-theta at approximately the values shown in Table 2 above. 10
Met hoéP of Production The polynorph B in substantially pure form of

N- ( 3- et hymiherilsicd oéeli §§ 22 Meinpesy et baxyindishiinpesbenamdhey mfdNodRt-or i de
~ (conmpound of farmula 1) i repared, in accordance wWth t t. t he
15 presepthy ﬁ\)’éfﬁl?"oﬂ}&ﬁy' ﬁghg_ggéﬁg 6‘?‘?{]]13”{ gﬁ%g‘ﬂxﬁﬁt Yﬂonagéﬁgrﬁaﬁn?%?lgé
starti ngn gtk Sz i ite rirRd off eolyarsh:A20vhich is characterized
by the following peaks in its X-ray powder diffraction pattern

20 shown in Figure 1.

Also disclosed is & composition consisting essentially of N-(3-
ethynylphenyl)—6,7#bis(2-methoxyethoxy)—4—quinazolinamine
hydrochloride in the form of polymorph A, which is characterized

25 by the peaks shown is Table 1 or Table 2 below.

A prodrug of any of the compound herein is also disclosed.

Further disclosed is a method of inducing differentiation of tumor
30 cells in a tumor comprising contacting the cells with an effective

amount of any of the compounds or compositions disclosed herein.

Also discosed is a method for the treatment of NSCLC (non small
cell lung cancer), pediatric malignancies, cervical and other

35 tumors caused or promoted by human papilloma virus (HPV),



N J 25 having an hydroxyl group, such as by reaction thereof in a solvent

m xture of thionyl chloride, nethylene chloride, and diﬁd,t MARf 2004ani de, and
finally quenching the reaction with an 30 aqueous sol ution of sodium

hydr oxi de or sodi um bi carbonate. The conpound of fornula 4: -20- ¢) 5
24 MAR 2004 N 4 J is produced in high yyeld with replacenent of the

hydr oxyl group with chlorine; 10 2) preparation of conpound of fornula 6:

Fatter i ea R R T R B PRy A e R S B e PR, 11
heati ng; and skin cancers and auto immune, neoplastic cutaneous diseases
and atherosclerosis in a mammal comprising administering to said
mammal a therapeutically effective amount of a pharmaceutical
5 composition comprised of at least one of N-(3-ethynylphenyl)-6,7-
bis (2-methoxyethoxy)-4-quinazolinamine, and pharmaceutically

acceptable salts thereof in anhydrous and hydrate forms.

The treatment may further comprise a palliative or neo-
10 adjuvant/adjuvant monotherapy; or comprises blocking epidermal

growth factor receptors (EGER).

The method of may also be used in the treatment of tumors that
express EGFRvIII.
15
The method may further comprise a combination with any of
chemotherapy and immunotherapy; or treatment with either or both
anti-EGFR and anti-EGF antibodies; or administration to said
mammal of a member of the group consisting of inhibitors of MMP
20 (matrix-metallo-proteinase), VEGFR (vascular endothelial growth
factor receptor), farnesyl transferase, CTLA, . (cytotoxic T-
lymphocyte antigen 4) and erbB2, MAb to VEGFr, rhuMAb-VEGE, erbB2
MAL and avb3 Mab.

25 The pharmaceutical compounds used may be radiation sensitizers for
cancer treatment or in combination with anti-hormonal therapies,
or for the inhibition of tumor growth in humans in a regimen with

radiation treatment.

30 Further disclosed is a method for the chemoprevention of basal or
squamous cell carcinoma of the skin in areas exposed to the sun or
in persons of high risk to said carcinoma, said method comprising
administering to said persons a therapeutically effective amount
of a pharmaceutical composition comprised of at least one of N-(3-

35 ethynylphenyl)-6,7-bis (2-methoxyethoxy)-4-guinazolinamine, and



24 NMAR 2004 -21 3) reaction of the conpound of fornula 62\41 mRt@;tcorrpound
of forrnula 9 of step 1 wherein the conpound of fornula 6 repla t he
chlorine-to give the

N- ( 3- et hynyl phenyl ) - 6, 7- bi s(2- met hoxyet hoxy) 4- qui nazol i nam ne hydrochl ori de
(conpound of fornmula 2) with a 97% 5_jy4.eld. 4) recrystallization of the
conpound of fornula 2 (conprising both pol ynorph A and pol ynorph B) into

t he nore stable r i RRriSidithvareaboind exwydrate

2B- et h ?“aézned‘t\%%rﬁ? %gc%eﬂn%rlgl |§§9/i %Yﬂ*%e%% yiiel d, ey@ g.) about *850%

Accor difigimys . t he present invention relates to a nmethod of preparing

pol ynor ph B of

N- ( 3- et hynyl phenyl ) - 6, 7- bi s( 2net hoxyet hoxy) - 4- qui nazol i nam ne__hydr ochl ori de
whi ch corey | Sesa Ifettent ydt ahbzaog oni bferentiation of tumor cells in a

N- ( 3- et hynyl phenyl.) -6, 7- bi s( 2- met haxy Y.} A-0ui-nazel) 1 Hyer | oride
in aXof 'Sépﬁgchi%%%Tngar?g‘)éV\gtggg.é lﬁtrglr#g %n%%g?%g%]?%nthe erﬁqhod
conpri sese t Bempbapa of heatieagtt eneefdiuxi-alcehbynyhahenyhhdo ¢ fredis(2-
hydrochl ori de salt of ) : . .

N( 3- et HYRRNBHETFIFIR ~4- BrERaz B Sy nBRS ) PR RS AP RN P R %0 to
forma s9 ik r&Holim@nharsakusn®nhydr st ieemsabout 65 and 70 C;
clarifying the solution: and precipitating polynorph B by further cooling
the clarified solution. In an enbodi nent, the alcohol is ethanol. In a

pref g5 red ehadidmningiyhenr abiecofofetthenpkesenwatrerenits cabout pdotideétais to
be expected that other 25 | ower al cohols, .e.gd. - al ol s re-al so
sui t ableethrd r E6Fy 8 | PLAY Tt B¥ ‘b%l ghﬁr Md%o\l/:mhﬁ;‘r% ussgé%‘gnt()fof 1%t E%

al cohol {19, W el )i -G a5 paeqdetlet hox paroidrey) -pr-efiimaed 1énbodheen, HChe
‘conpound to be recrystallized is present in an anmobunt relative to the total
vol ume Brmof Kertukd 2d ‘wei ght to volume ratio of about 30 0.05. In an
enbodi ment, N-(3-ethynyl phenyl)-6, 7-bi s(2net hoxyet hoxy) - 9- qui nazol i nam ne
hydrochl oride is prepared by coupling a conpound ¢ afmula 6 with a
conpdéind of formula 4. In another enbodi nent, t co pqund of formula 6 is
prepared by reacting a conpound of fornmula 5 in R
al kali 35 and solvent, with heating. 24 MAR 2Q04 -22 bodi nent

t he conpound of fornula 9 is prepared by chl origatdng”a conpour& of formul a
3 by reaction of the latter in a solvent m T e of thionyl chloride,

nmet hyl ene chl ori de and di net hyl form de, and bsequently quenching the
reaction with an 5 aqueous sol ution of sodi um hydroxide. Alternatively, an
aquegys sol yicon ofWg rbonate _can be.substituted for the sodium
hydr 0Xi de so Ut hi SsLavent Mep-T el akgs "t o podhynorph B of the
hydr ochl ori de salt” of 10
N- ( 3- et hynyl phenyl ) - 6, 7- bi s(2- et fjoxyet hoky) - 9- qui nazol i nam ne prepared by
t he above net hod .OWdi et y h B is priggared by using
the starting eri al’'s~descri@éd herern. In &preferred enbodi nent,

pol ynorph B is prepared by reaction of the starting materials described

herein with the reagents and IS conditions according to the nethods
descpfbed herein and in the Exanpl es whi ch2f ol(Pedymesnbr Pr8yAt Akd| B)

N-(3-et hynyl phepyl ) -6, T:0i ${2: "L RO Wi U N3Z@hi AN Nt son and
consisting essentially of the stable polymorphic form {(polymorph
form B) as well as the compound in such polymorph B form and the

intermediate polymorph A in essentially pure form.

30
It is a further object of the present invention to provide such

stable polymorph form B in a pharmaceutical orally administered

. composition.

35



20 hydrochloride has been found to exist in two distinct {aMAR S

pol ynorphic fornms A and B. The production nmethod for the various pol ynorphs
is with conponents separately reacted in accordance with the foll ow ng
schenre: OHH3QAOV/O/ \NH3QAO-/O/ \NJ -" ~\~t J H3CG- O\ NH3C- O\ N
C / H3CO-w.0 .i -N/ H3C0..-.0~ N N , 25 24 MAR 2004 -23 Uses As
described in the aforenmentioned U S. Patent No. 5,747,498 and PCT

I nternational Publication No. WD.99/55 j rdance
Wt { DSt as AtngBRt RBREGE T R ooyt S BapBE e TBPE b AR

hyper pr )i fefat ivveadhsatdesti ez il swhteh Conprtiicas awihdr aplliadtcal |y
effective anount of the_hydroch|orjde . or nesylatg far f .

N- ( 3- et ﬁﬁﬁ%*@ﬁ%ﬂ%%ﬁ%?%% ALt ﬁ&iy}%@ qﬁﬁ%&%ﬁ%ﬁi discovere?

phar nach%j:calglye aceRpirRira ogarei ercr10 Nhe3tearrmnydphpayhd€§) 7obis he

nvent [ 61" ref eried To hereln s, preferably. e RRLYIRION B horenels  he

N- ( 3et h#ggymgﬁg%l A Bnd- 1 s(Zhiet bexyed hoxyy+h quheaznesybaté neompounds
hydrochtorifde,” but is not neant to exclude the rreg%/il ate ormaﬁg Atsgthree
pol ynor ghéchoexpot yir Prree ot AR IR rIGHsS i GESFOPRT BPIBOEPIT xture of

pol ynor gga %)anqec@N%IbBe fY&E oghL omiyde okar Bt 08e otiaer foaRdCrystiad | the forns
of the Conpound. e term"treating"” "as used atq?erei ,_unl ess ot herw se

i ndi cat edermedyramiardilyl mpstalstebilst PRE, AERRT B S P ThENS §§FeBES5F  or 20

preventing the di r L1 Jiegtp BVRomBosHE i erre apsitasciatlone or

mre?gyﬁﬂg%%loo %&@gggfg&ggpﬂ%% con%i tion. tl%he t:(Lar m"treatnent', . as used

her ei n, pnetepslymorpleiacB ébrmv eéad mj‘*,aré@oeﬂlfiééf“?n&‘DmPQSEIE%P%%dOFnﬁgai ately

‘above. 25 " Abnor g he eei Barketanart 9 cal kagiewt h

"t hat isSPHﬁEBréﬁle”ﬁ[Y gﬁ#\%rﬁg rce)gu atlgﬁggﬁgchan%;rm (e. .,9I oss of, cont act
i nhi bi t Femk, ahdc utitipd ke Asosedle iR RrOPURBEPRIOTCdiNS CHMPOMRE -gr owt h
of abnormal cells. This includes, but is not limted to, the abnornal
growh of: (I) tumor cells (tunors), both 30 benign and malignant,

expr @ssirAg atnydaeidhiatédeRasorprugkndiscipsedmoh cEies U-ot hPBERRGN Nehd
mal i gnant . L n ich t Ras_profein_is: ivat S o greaegenic
mut at i oﬁfﬁﬁaaﬁ%}{]ﬁecrtu ggé’s “r8 r'bge%ljg?l rg%}gﬁr#a ?)gfﬁgﬁté ggll?@%%ﬁ%t her (Eg

prol i fepatine whcsrasessf Atashpeht abkly aneduresl #tebiatryn (betur SETPXAMA es of

such benign 35 Pu0LESLALLYE S SGRARETHCpRERLEASS SrorD@BLIRLPESSR AL AN
the mesylate salt forms.

20
Specifically, the present invention relates to methods of

producing the hydrochloride compound forms of N- (3-ethynylphenyl) -
6,7—bis(2~methoxyethoxy)—4—quinazolinamine and for producing the
stable form B in high yield. The mesylate salt of N-(3-

25 ethynylphenyl)—G,7-bis(2—methoxyethoxy)—é—quinazolinaminermﬁ;been
discovered to exist in at least three polymorphic forms which have
been designated A, B, and C, of increasing stability with
different X-ray powder diffraction patterns. The X-ray powder
diffraction patterns for the hydrochloride polymorph A (A; and A;)

30 and B (B, and B,) forms are shown in Figures 1-4 as follows: graphs
of Figures 1 and 3 are over a larger range to fully show the first
peaks for A and B, respectively, and graphs of Figures 2 and 4 are
over a shorter range to show more overall detail for A and B,
respectively.

35



24 MAR 2004 -24 hypertrophy, human papillomo virus (HPV) 24 Ofij4enosi s.
"Abnorymal cell growmh" as used herein also refers to and i ncludes the
abnormal growth of cells, both benign and malignant, resulting from
activity of the enzymes farnesyl protein transferase, protein 5 kinases,
protein phosphatases, |ipid kinases, i pid phosphatases, or activity or
trascription factors, or |ntraceIIuIar or cell surface receptor proteins.
[6, 7- bi s(2- nethoxyethoxy)qulna olin-4-y y 4f

hydr ocHlher i drta pFeREREREY the E‘Faﬁibé’vﬁ rgg %Hg)fgérk?nbgﬁsbggg?th?%nal ly used
for the, qrufef%t ent 20k @ %alkety Di ﬁ(&dlﬂdlamllnbumhlemnh‘ls cont ai ni ng
hyperproJ1 rating cells that are a}e*t_,l va&s\d by the signal transduction

pat hways stinulated by EGFR, whe TJ erexpre55| on (e. g. due to one or
rmrle ?fA Od@btj)eweir&&htﬂaﬂms' 2UdON bdp ::":- ortgene .
anplification) o er receptor protein w

whi ch® E@ﬂﬁ#chﬁo?%?irgggﬁo‘ﬁoﬁde?ero |?re643)§t pg]rr@e(r)“ri;e of the |igands that

acti vatsyndaﬂ?ﬁv(ﬁeth @oogmshwa anphiregulin, p-cellulin, heparin-binding
EGF, -or—epifeeatt Q1 TET G0 MRIA)ZT Ngrenef e pl(r dtreidie_d(s) a| 2ee!
dependdredly a;‘ﬁ@. ot Sag © ptmibg [acond o Teyel] of

EGFR prqggwmgw § by 1esas pcel | LI360333 dakd, |2rit£ﬁ£% | ?gl ar
Si gnpy [GHFsRUCTLT P NEEmwAYS 280/ arisgBinkti4 pIx40Pen jlofd 9r2888% ymiph| sms
Shar ™S SlobadaT [T 210 | cAe025 D8 1  GHe70Tss | (hat | ABAUCd pc] GAEAS gr 13

| i gand-fi rmlenif 2 23 SrBoa/ | { 9.6( ¢.3.90 344 C0RA | 13.2989 Hed 26 |R-AGRRT 1582 {19909)
aini cc%%er Heaearadosen 2646- 2658723 birdR { (AR S |i Il ||R-3g9%hdt &7béni gn
and mal[iZEEaPE , | &b uder.roomal] 2sud B84k dhly | YA |cStd |carci ndm, | Tr
carcindma of thie renal pelviis), lliver, Kkidney bl a,d&e;_(_pa_u_._gm_
invagsve tunors), breast (including estrogen 30 receptor negative and
positive tunors, and progesterone receptor negative and positive tunors),
gastric, esophageal (including Barre squanous cell carci nonas
and adenocar ci nonasj, | arynx, \Zé?'ﬁ%% E’@Bmg ect al partlcul arly deeply

i nvasi vgngdgr@:hr s/);aveue h wdi 5agsEvalelen ' Ollung (particularly
| arge cell tunors

and  2B29EK ‘ﬁ?@ﬂie‘j ;;bgg90@%9?&&%%03&?#%@%;@083?3; so reactive (squanous

met apbasmeoﬂaquﬁnfﬂJa@ﬁiﬁ‘tr@det%/pl a) as well as precancerous (dyspl f;ls a and
car ci norg- st O S Ali(rdnCl-Oheta a3 Wee [od-ertktan [tifrelbot] B-TNSGL C) ire!
adenocar ;hsﬁue L'fg%.?g smﬁma(ﬁel {o.81@r Cl ;((Bmasz)zssgqyneﬁ:bl o883 5] 8Acl tidi ng
vul val , renggmet A, | 16l e 6F 2525 2l @0naisa5.39%8erid.2al | 32488 nal 37vulval ,
and fall '22” AGE CRiBE3as,| 2AyF 21.380 hedat | Ic26cHRBCi Ifelms,| 34880 ¢ g
sar cogag g gasal T AIMOf 5.193nd12ud 2P 301 o l4a/s t o2y 2( [P udiliB:.184 i oAt
mul ti' T orfTgEee agDOCYE ®mEs, [SEhwarnriss, |SpantRmeilas] 4 e i1V 4Bt ast 2as |
meni ngi qTEER1and 180 pj 1ardrar|e.sadeesmgs. t@4d L2R748us! 6l hed 3889 add-Tnedk
tumors ([PARET cul7e 1 v]| speandug.2cerd 1%8ar dibthnb3 007303 fet dst ases—ot—at of

t he above. '

[ 6, 7- ?I s(2- met hoxyet hoxy) qui nazol i n-9-yl)-(3-et hynyl phenyl ) -am ne 15

hydré hl oride, preferably the stg%léqe‘rp%r%nqh h B form is also used for the
treatment of a variety of additi per pl asti c conditions

cont ai nigpghehyPENpeRhith @ rakostoNaveldngth 2hh$4439 ptensii0S80Ly t he si gnal
transducti or, I vi gGFR, such as benign

hyper pl Rengg o?acgqﬁ'\é@{gow%O%g%gé%ésomrﬂl‘tggegﬂwgr prostate (e.g. BPH),

chroni CSpmmbmgam’sdﬂt DéODBvresheHche hyper pl asi a of pancreatic ductal

epi t hgl Pyt TRIEIEY WREaT qrdy TCTaA) N ipelpl]i T éaat | véret] DrelAl onefs#f ilti s
and dial SEOUTEG | STRbe0 SE6S ¢)3.86056 | masN Yl 3.24688 hi- crpbi7MPAN | cdifprli ses
a t her apettigat{ys £ [aG7bVE | appulj3.8e4d he2By dr 9ea766r | dib5 of 214965 251.7
et hynyl pyeEgfg) =10, 36 D A(72680E| NOBY ¢idwasy) {439uilnart@7Bnand.- el 24i836%1alIdy it he
pol ynor s30T 1 8N4 4766 NTRoejidesasd §y &6capd.alfdé ratdi ¢2.51083 Ad@i& ijon,
phar nge ¢HG) B 03 14130020 | 11ac] JiB.58867 heldhipdBehds Fad2.47856 dc dldaince
with theg #IVEAI8038 pr el des 4748 1h&.7prleB5R4Boh &P I 2A30H it 06
i npl ant FElGEEDs M 2. maiimaopdanh @M d re6s0 fi 819 qoape15dek H6+ hA4M0BRith Jal 1)
' 406007 | 4.7 335732 | 28 2.83992 2.2 2.38755 1.4
N ( 3et hYBbagwenly] 5.6 6 595664 2- ABt HOXYEERdxPP- d- BI8Iz bl 2Aakidep914 | 1.7
hydr oghl ori de, preferably the polynmorph B form and a 35 pharmaceutically
acceptable carrier. '




. andr

24 ~MAR 2004 - 26

[ 6, 7- bi s(2- met hoxyet hoxy) qui nazol i n-4-yl]-(3-ethynyl pheﬁy‘l )MMBM
hydrochl ori de, preferably the stable polynorph B form is also used for the
treatnment of additional disorders in which cells are activated by the
signal transduction pathways stinul atgg. by EGFR, 5 whet her by
overexpression (due to one or nore of - altered transcription, altered nRNA
degradation or gene anplificatio C;hlp[% R protein itself, another
receptor protein with which it cg‘%ﬂéf)%?m a(r:dtﬁig\je heterodi ners, or one of the
| i gands Al 1 e WiavelenathECERI0pGRWa _Ien:,1. SR ,Re et a0y . n, (3-cellulin,
hepari npghg,’@iﬁ(bowe@@!ﬁoowm@ﬁ@ £@pSikd 0)4008tepinRet 60 odi neri zi ng receptor, or
due to a dependence or r\%%ﬁdl ﬁ% dependence on the activity of a "normal"

| evel ofSmptyng YWHBOSR he?Y activated by extracellular ligarid

i ntracelMirata $1 gl |2~ arsdliGtel) on 25athwaVisehandZ-dhetg e ndirghc athheat iehs| or
pol ynor pBRSss | NaiD.0r ds1A.6681 D 2em no22a86? d| 168 subaT.6341 { oB8 | hiRi65ar hdlutel
i ncr eas¢deer T { gad-i|ntepenHent a2ty 2. | g28meRy116 | A3AMari G- | et.
al . (199985011 hi 28 _GatRe¥® Resedr c23.986 265980 25528.6175¢ 431 oddP s

hdet Cna

i ncl ude|these bf 15 nqutHivdl | o ilal244581 1 a@:§t Al ?Q-HQﬂm haf api 3213204 -“0’”

gl andifl an2.a8ct offhgd] 20-186i [ Aetilal25.138 r Q10 or9RP o I i'rs'z S L*Gi h

whi ch 2(12Bef r antSbr | #Fdn| 42 uncd56dA | edpr bsd -%1-6\:\{7{ sot—

Si gnal | IM&"E al FGFR . 18 | AdAl 1o%9-908; | ’-h3-§i \:g:vg Q. B Af_w_,v_‘gjlf‘?ég“ B ;I_;4T hvol ve
the mod{1a72tn| b2 Ece $6H 130l Hot | (20080s [+ Bo: | adf i 4 £&rp 3ho2 114
het er odiLABE5% i hg 3%cdpt2ti) L 5 i BSdie b ’Epi,gg;l.gl?s ore—fesorptT o,

hypotlsal am ¢ CRH rel ease, hepatic 25 fat accunul ation, T-cell .

prolifergtion, Sken hi334e JBROLLLer atd on-aly diohberentrathonionopaeatrn

epi theli"al ti1ssue proliferation or differentiation, macr oRha]ge henot axi s

or phagadcytordiys onastf oganal wanoltid ehatpeher gt fd h SAPRGEMHD y%§s?1?‘i‘m§<i dney

di sease, | %#qs '%igt hel i,a¢ prol%,ﬁg@&rjcpn OrN_déjje%WMl%h.bﬁplﬁeG,’g«-bﬁ.§§p€i at ed
€ )

with 30 SEHHTar ai rway reno Ing or tissue repair i nf | ammat or

art hri t iretexygthoxeurdt-gudnarehi nansne shydsarklonpdd, and that other
eryt %{;ﬁ&%ﬁg{ﬂ}as%‘%‘ﬁat Hofht N4 tiSe PSRRI Al L Sqar tdiddileS) rgSkhgul AFray

ction,” thymc epithelial cell proliferation, uterine
epi t hel icalf foeldt ipme| imagr &ei ored36oahdewigefiesins @ &P 1eur FEFRPS1EHBPL 85i s,

NFxB act i vat i 0 | [ i on,
ot enodl S BEERECREHER (-4 EEetpane O pOTMREBHTESEE i lycRbenhberas! on

[ 6, 7- bi {2t tret hoxyfet hoXy) i evcrphy hpHeyyl ) ¢ 8- Ethiay? phebyPyyarhasyb—4-
hydrochl orj de, _.preferably the stable polynmorph B form is also used for the
tr eat e SP 2P AARFE ST | eukemi as (chronic and acute) and |ynphoid

mal | ggmncies (e. g. lynphocytic |ynphomas), diabetes, diabetic and ot her
retinopat.hies, .as retino HoRl B

such h r e i - el
degener érftieorﬁre?(ﬁr’i%d Wr%‘%&o& QESXE%ﬁg%O%S%&HQﬁ%n%1 e('rrrrgnlgé]%‘it rrgsﬁ&rrel anonas,
i ncl udi ngF | MHeAOGYidao okl ordelal  srllanonfis, NKapostihgn wpteomel ) Hodgibis (-
di sease, epidermpi d cancers, cancers.of the.e 1 s syst en .
par at hy st ,O’%i”(frr%?éﬁy%gl é’r‘ﬁﬁlsl)n,azﬁgﬁgaglﬁﬁ?l t’lhr?ftesql&(r:llel%lncﬁsre %rg,nk%gni%wgr?
ureter, @tfereacler ophsteski maliisrpsesasactensseteemeakisd ¢8pseseeddaemn,

coses fungoi des, . sarconas of the soft _ tiss d.negpl a t ntral
%rvoﬂé dﬁﬂs‘%@rﬁ ggthgtapat n%?%ro(’fﬂg‘altfﬁrﬁhgngg’ ;ﬁ?'nﬁl %)%'ggt’ u§n§1i gé' bértg"lzfl(ﬁst em

ﬁl i omas,zlp_][lcp,i toptegy a%g_mas)?.ﬂleghﬁeatmmld.of aTi%isgf inkention also
erproliferative or addjtional 20 djsorder Cri. e e

a);;gl i gd relatefonétherapBR Lt BIOTRY i9tvoFle ?’W%ﬁﬁﬁﬂ%{% W IR Pea-

[6, 7-bi %@5@1 18, a0Wika20keR h8x Ykl h8x gl hy Ayl phenyl jnanime  that
hydrochl ori‘de, "preferably the stabl e polynmorph B form. a Ll catkon. th one
or nore exldittitenar drtg¥ pevdsredifdrastier RALYSHR g”tat‘(ér"’é;gg aracteristic
Chemﬁf‘dﬂ)@é@r%}egg@é 2heg@Btbes 2-theta at approximately the values

shown in Table 4 above.

This invention also relates to a compound which is polymorph A of

the hydrochloride salt of N- (3—ethynylphenyl) -6, 7-bis {2~




25 hyperproliferative, anti-tunor or antihyperplastic in %?gure. Such

conjoint treatnent nmay be achi eved by way of sinultaneous, dﬂﬂkdmﬂhl,

cyclic or separate dosing of the individual conponents of the treatnent.

[ 6, 7- bi s(2- met hoxyet hoxy) qui nazol i n-9-yl]-(3et hynyl phenyl)-am ne

hydrochl oride) preferably the stable 36. polynorph 8 form is typically used

at doses of 1- 700Q ng/ day, preferably 5-2500 ng/day, nost preferably 5-200
ng/ day, for an t RES -t 14 tIefimRES, ahhex ki gusedar ms of

N ( 3- etﬁ?ﬁ??ﬁ%éﬁ@ fyg %%%9 Iﬁgggﬁkﬁﬁbxyethox j-j'qU|nazoI|nan1ne i ncl udi ng

the nesykatgaention mmnzomvnzg ch;aaﬁ@éﬁrbwd:e PeRkE EX¥PIPSPYnurbh

forms) as well as other |, 1 ﬁpcgpggblgl@gltlgoggs 22070,

anhydr 088957 h‘?d?%ﬁ% faor , g@%ﬁ“ {&}3% % for treatnment, with a

t her apegti ga| Iy& efd et . b8, afbuhd aofd 219 24f orﬁr@n&ﬂ@ﬂ%@%@&é@nﬁ%léﬁﬁs

pharnaceutlca cce c rr| r £ the. specif i€ £anditbResyof - NSCLC

(non §n§PIaCEPF¥Pﬂﬁﬁ c& caP q“’ ﬁﬁggwa ?g?\anmesé é%rgﬁga ant ot her

tunors gagsgds o2 ﬁéﬁﬁﬂﬁyﬁiﬂmxyhunaqupm@m¢lxnﬂmDMErDha(lﬁxhlblﬁéléﬂoﬁaray

Barrett's esophagus (pre-mali 3y.ndr d and.ski-Bsgancers
as wel | PQS’dﬁﬁt gl ﬁﬁﬁ%&%o??te‘g?ﬁ é“tai cmgut%g%)éggg“ﬁgg{dl@?aeges Slch as nycoses
fungoi deg, gbRracBRNFBhetasavebppasximatehe Chenspueveshien &h Babak ér
squanous cel I carci nomas of the skin, especially in areas exposed to the

sun or @@popersons known to be at hlgh risk for such cancers. In addition,
t he orenenti oned conpounds are useful in treatnment of 15 atherosclerosis,

w t h "epi der nal gromﬂh factor having been inplicated in the

hyper pr deit Lgfu | ar smooth nuscle cells responsible for |

at her os Q&igm@f 4eS n( GubstAeon By eharel foriraft N-Natetigmel prBoiyl)USA
92: 6547-655 99 20 The conpounds of _t he preﬁent i V%PEfoﬂx3éﬁnﬂ§§e”t

i nhi bi t ér§ -bﬁsﬁﬁem@?¥E¥H%EHQSW)oﬁ'SHEBGEH}%P%ﬁﬁPﬁo'8?% cogeni c proteln
tyrosine fké%%fﬂ%a sYgh ;jas pRidernnl igr astbriasteorvieeegtomyEERROL B2,
HER3, or’ an thus are all ada ted to therapeutic use as

ant i pisolideseati \ava§EHOB (EYgtheeﬁﬁqﬁféﬁng in mamal's, 25 partlcularly in
humans. The conpounds of the present invention are also i nhibitors of

angi ogenesi s and/ or vascul ogenesis. The conpounds. of resent g%qytlon
may al sd)beubsefitbtion t@elard@ieRt obf SEGHF&*%‘&?”&Z& FB@‘E‘%“?n it

aberr ant §B{§%$|qn 30 ligand/receptor interactions or activation or

signal li 5 eVents'rel ated to vari ous protein tyrosine kinases are involved.
Such di sorders may include those of neuronal, glial, astrocytal,

hypot hal am ¢, gl andul ar, macrophagal , epithelial, @ﬁ{onal, or blastocoelic
natur® in which aberrant function, expression, 35 &ctivation or signalling
of the erbB tyrosine kinases are 24 MAR 2004 -291}involved. In addition,
the conpounds of tHgCqpresept~inve Pe ///,- e phergpeutic utility in

i nfl ammat ory, angi ogeniwand i nol ogl dISOFierS i NVl vi ng bot h
identified and as yet unidentified tyros$ine kl‘ases that are inhibited by
t he conpounds S of the esent |nvent|oh\\|n additionf$o direcg treatnent
of the above ail ments_wi § g é{//lon and treatnment in
t hesepsnd general'ﬁﬁﬁllcatlons may be or

e
as palliativ
neo- adj uvant/adj uvant 10 nmonot herapy, in bl ocking epidermal growh factor
receptors (EGFR) and for use in treatnment of tunors that express a variant

f or m of Fa§o£¥14§ﬂddp,asudhseslbgdr¢¢ﬁtiﬂﬁsﬁha§ﬁpﬁfﬂﬁ 3 st e

(e.g., DK Nbscatel o et al nce Res.,.55: 5 199N or A Vel lamf i n

a conbln@}$%ﬂﬁﬁutt?ﬁ:heﬁﬁﬁﬁgﬁ h& Fﬁnﬁhothggghg§éis 15 described in nore

detai | bglownhTRAtERAGE,S ﬁdSOfmﬁsSILpl e;umrtdhubl@t htlent reECERCANY1&Rt | 2TEGF

ant i body conbi'nati ons or mnth onbi nati on, i nh S

(mat 1 BY- aguedh- PP HEHRRS SQHHE *%X/i&%%ﬁ SEneul 8 oo RO R EGR The

(vascul al. 8%8,{#9& Ho AWt Iq factor recept or) farnesyl transferase, CThA4
(CytOtOXIC | ynphocyte antigen 9) and erbB2. Further treatnents

|nclude MAb to VEGFr, and other cancer-related antibodi es including

r huMAbVEGF (GEnentech, Phase 111), the erbB2 MAb avail abl e as Herceptin

(CGenentech, Phase Il11), or the avb3 MAb available as Vitaxin (Applied
Mol ecul ar Evol uti on/ Medl nmune, Phase 11).



25 The invention also relates to a pharmaceutical conposjtion_and a met hod
of treating any of the nentioned disorders in a nmammal ﬁzﬁcﬂAROﬂméises

adm nistering to said mammal a therapeutically effective anount of

N- ( 3- et hynyl phenyl ) -6, 7-bi s(2 30 net hoxyet hoxy) - 9- qui nazol i nani ne,
preferably in hydrochl oride polynmorph Bdf.orm and a pharmaceutically
acceptable carrier. 24 MAR 2004 -30 Conbination Therapy The active
conpound may be applied as a sole therapy or may i@vol ve one or nore ot her
materials and treatnment agents such as both anti-EGFR and anti- EG- anti body

conmbi nations or w o conbi pation gf inhibitors gof MW
(matri x- netal | o- pr ot’eima eyfnbtngr/ty‘ j Q2 el udi ng A/EGFR
(vascul ar endot helial gr h factor ¢ transferase, CThA,

.(cytotoxic T-lynphocyte antigen 4) and|erbB2, jjas well}as MAb to VEGFr, and
ot her cancer-rel ated anttngL§§/LQ§|ud-“‘ A VEGE the erbB2 10 MAb, or
avbh3. Thus, the acty conp d mayd ¥éd wtR“one or nore other
anti-tunmor substances, for exanple those selected from for exanple,
mtotic inhibitors, for exanple vinblastine; alkylating IS agents, for
exanpl e cis-platin, carboplatin and cycl ophospham de; anti-netabolites, for
exanmpl e 54 |l pes@uwracidn wiyhosiiee dawabhnosp tecearechthydr okpuhgdrosyl §ooup
exanmpl e, one of the preferred anti-netabolites disclosed in European Patent
Appl i cat iWHEINGEREHFOEEY such as N - (5-[ N - (3, 4-di hydro-2-net hyl -9 20

oxoqui fazol i n-6-yl met hyl ) - N_- net hyl am no] - 2-t henoyl ) - h-gl utam c aci d;
gromh tfactor inhibitors; cell cycle inhibitors; intercalating antibiotics,
for exanplle puEpamAicion afd dreeHpei AL EALYHES ©For exanpl e interferon; and
anti-hornones, for exanple anti-estrogens such as Nol vadex (tanoxifen) or,
for exanple 25 anti-androgens such as

Casodex(4' -cyano- 3- (4f | uor ophenylsu
met hyl )propionanilide). In a fuf

2- hydroxy-2-nethyl -3" (trifluoro
ettbodi ment, the conpounds of the
njunction with an anti-angi ogenesi s
agents).such as a MW-2 (matrix-netaljloproteinase-2) inhibitor(s), a MW-9
(matri x-netal | oprot ei nase-9) ibitef(s), and/or COX-11 (cycl ooxygenase
1'1) inhibitors) in the nethods o reat nent an conpositions described
herein. For the conbination therapi es 35 and pharmaceuti cal conpositions
descri bed herein, the effective MAR 2004 -31 anounts of the conpound
of the invention and of the chenot é?apeutic or other aggent useful for

i nhibiting abnormal cell gromh (e. g., other antiproliferative agent,

anti angi ogeni c, signal transduction inhibitor or immune-system5 enhancer)
can be,dererm ned b f.-or @ par ikl in the art, based on the
effect?€e£5%%u%Y%r?%ﬁét %ﬁ%%ﬁ%bﬁ%h&ggégégbga herein and those known or
descri bed for the chenotherapeutic or othemjggent. The formul ati ons and
routes of adnministration for such therapi esyahd conpositions can be based
on the information 10 described herein for ponppgj.tions and therapies
conprising the conpound of the invention as e sdle active agent and on

i nformation provided for the chenot herapguti c\or. ot her agent in conbi nation
therewith. 15 The invention also rel Sto pr@ﬁhction of compounds used in
a nethgsl for the treatneq,z : gerproliferative disorder in a manmal

whi ch conprises admnistégring tgf said mammal a therapeutically effective
anount of N-(3-ethynyl phényl)-6]){7bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne
hydrochl oride in 20 conbiﬂgijon ith an anti-tunor agent selected fromthe
group consisting of mtotivxyahibitors, alkylating agent$, anti nmet abol i t es,
intercalating antibiotics, growh factor inhibitors, celT cycle inhibitors,
enzymes, topoisonerase inhibjtors, bioloical response nodifiers,
anti-hornones, and anti-andrlHgns. 25 The conpounds are al so useful as
radi at B®n sensitizers for cancer treatnment and nmay be conbined with
anti-hornonal therapies. Paraneters of adjuvant radiation therapies are for

exanpl e contai ned in PCT/US99/ 10741, as published on 25 Novenmber 1999, in
by reaction of the latter in a suspension of NaQOH {(or KOH, or a

combination) in toluene with heating;



30 International Publication No. WO 99/60023, the discl r f ichis
i ncluded herein by reference thereto. Wth such node oqu#eﬁﬁmfor
exanple, for inhibiting tunor growth, a radiation dosage of 1-100 Gy is
utilized preferably in conjunction with at |least 50 ng of the

phar maceutical conpound, in a preferped dosage 35 regi men of at |east five
days a week for about two to ten weeks. 24 MAR 2004 -32 Thus, this

i nventiQn further r { Jiahidi i g adnossmbowrel lofr owt h
in a n&grraqea\ﬁﬁ'il%h ncgﬁ%r%sc%&nrlds%s%ngﬁmsteri ng to the rra@r;%l an_anount of
t he comeawndaol ¢hetiepvénvheoreimiths phapeRd @l %Qﬂﬂyl%c%e‘;ﬁpaﬁlcgssﬁﬁl? or
solvate qr 5 prodrug. t of 2| I 1190 W L B4 § agllpdd Hk eRabapy+

wher ei ¥ ﬁ’élagoﬁ%tgl%fe fﬁ%%géﬁpggﬁg?%ﬁﬁgoFmte o? prodrug{tei s iirz .

conbi nat-ig@n nekbbi hirei nadivarbohl ohitepirombpeed i ¥ GHTUARi B t1HG ZbrdF mal

cell growth in the manmmal . Techni ques for adm nistering radiation therapy
are Feli% the art, and these techni ques can 10 be used in the

conbi nati on therapy described herein. Anti-angiogenesis agents, such as

MVP-2 (matri x-netal | oproteinase 2) inhihiter - -

(mat r i e INEESEY SRR bt B § \%}ﬁ%i%?n{pc?rug,% s A %( BT Genase 1)

I nhi bi tors, Gam ReaHaedol fn@fsh WBIC Lo thewnbhe t fiealobepeindnafpht e 1n

i nventionin the methods and phar eutical c 0Si ti ri erein.
Exanpl es afolyeaftul CGWIFFl?%hi%}rCECg}%EL i f&-dde %%%%%@&%s ((jagfcgc&%r?

val decoxi Laf geaxi bieExammlges, ehbowseBBk. matri x netal | opr ot ei nase

i nhi |t%érr%raaralgq’dé§crﬁi§ edp%en V0 06) 33175 (publ i shed October 24, 1996), WO 20
96/ 27583 (published March 7, 1996), European Patent Application No.
9730497%%101@1%9%, Jubye 8,pA087), Euk@ReasnPatenit Appliccati ometiood 99808617. 2
(filed fooer ] 1999), WD 98/ 07697 (publ.i shed F«_aLb uar%( 22,7%95% _ WO

98/ 035 Kirdpputilrics hedbolameaPy 298 1998) , WD GgFShYPY PBEBV' Lhed 0 13,
1998), 98/ RUbL| AUSt hidrodR98) i aMOWIR/cB3768mppirs shed
August I\%/gri@@%)%%%ﬁ/ %B%%%g?%ﬁ%l i shed ulurO 16 Ji_99(§)a, E rog’egg Pa}t_ent

Publ 1s:aféms&@a,1@96t¢pumfi%hbﬂ-eﬁhsww}lefwégj‘wh%“p ’ﬁleﬁgf’é E-PEBY1 cati on
931, 788, (publ i s M0 90/ 95249y Eptbkbaped 38&0hdD90) ,
WO 99/ é@f%?apzu%ei?‘s?ﬁ‘gbgc%‘?gﬁé?8%"lé:{\gg9), WD 99/ S2889 pe ZMS%I _shed_Cct ober
21, 1999)d wiR 9/ 2966 Pnepeabbpeheen Junehq Fethys CompE: SES Bﬁ’aﬁ Rk
Application No. PCTLlB98 éo’l}?é] (fja HhY R hk99h1 dridepean tPat ent

Appl i cg??%mlr}%.t%%g;?%zég (T 'e&’}al\t/%(r}c% 251,: 1999), Geat Britain gatent
appl i cat3-estnuniiphed9l29617-biF (e theryesho o) TNAZA 1584128 =° s

Provisi ona plicatj.qn No 1 89/ 198, {{dd adb Aiatenl 2bclB99F, abidi t ed
St at gé F%t%?\f%)g’,‘ SSé?‘ggt?ILBm Eﬁgiﬂﬁggzélgg 9@%1 (li ssued January 26, 1%&%‘% Uni ted
Stat es Pateo; & BEEVEIY (thessedudannar §nd PraTyhtatgmp E%g}ldﬁ%ﬁ’ Bt

Publ i cati on 780, 386. (publ i s e 2 . ald ab wWhicdiakat, th

i ncor po%‘é{:E ﬁe?%‘?ﬁlxigi {’)#ei Jr;.fgeljfﬂljtgl reti %%l%tg&r?r)ef erence. Pref erlr ed MVP-z and
MVP- 9 5ai88hbit ass exbantiose Thae hnefdnred emoddetti vih§ EARLBI Gng
MVWP-1. Mbre eferred, _are t at Gl ivelne | o dddedME2d atHedr
MVP- O 1 EPHERDE %8 Y4 é%tjﬁseragngéfafi%(ﬁn'et:ﬂ g%lr o%égiyneasée%ﬁ(i e, MVP-1, MP-3,
MVP- 45 MVReB, AiMdh@lsyMVPe7qg. MVIE,8C, MRRCODOLEMP-ATe NPBO12SUAREPIMRP-IR . 10
Sonme specific exanpl es of .MVR inhihi to S i ent ~hRY¥ENRid ON
are AG EQEBYS?&;&?ZQ%%%, °§§ﬂm bahgt#hié%{gsr#pﬁl?\%?ffgﬁ ggci n the

foll ow pgibirStratio as needed. In another preferred embodiment, the
3-1[9-(9-fl uoro-phenoxy) - bepnzenesul. f onyl ] - (1-hydr axy :

cycl opeﬁP?P?U%%%]b-ep &H&ﬁFEfgﬁFﬁﬁl 1s p];]es(ent )ﬁ% % %ﬁl'bgﬁgo¥!ai'§tlve to

3- exo- 31-_[-),8- (A b1 Ugs Db enoXe1IeeZ e sukbagyk anbnebl8mex abképcPE[ 809ut] oct a
ne- 3- carboxylic acid hydroxyam de; 20 (24, ,3R - —hi -

1- [ 430206 RBar 0- 45 | ucd- beREYPEXT$benze ééér%ﬁyf‘]y@ﬁ?&?%%y637rr8%ﬁ§/? pi per

| di ne- Zh%%ﬁgggéé{:fugxﬁﬁi«g- dl08)dMm8ne hydrochloride is prepared by
4-[4-(4-11uoro-phenoxy) - benzenesul fonbyl am noj -tet rah&drg-i%/rarf- car boxylic
aci d hydoopyany de;compound of formula 6 with a’ compound o mula 4.

another embodiment, the compound of formula 6 is prepared by

reacting a compound of formula 5 in a suspension of metal alkali

35 and solvent, with heating.
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3-[[4-(4-fluoro-phenoxy)-benzenesul fonyl]-(1-hydr oxyc_ar%é‘anwéobut yl)-am
i no] - propi oni c aci d;

9- [ 4- (4-chl or o- phenoxy) - benzenesul f onyl am no] -t et r ahydr o- pyr an30

4-car boxylic acid hydroxyam de; (R -22-

3-[4-(4-chl or o- phenoxy) - benzenesul f onyl am no] -t et r ahydr opyr an- 3- car boxyl i c
aci d hydroxyam. de;,. 2R R compound of formula 4 is prepared by

1-[ 4-(§-nf | Tor o- %rcriel %f/lle' benzyl oxy) - benzenesul f onyl ] - Bh%/dr oxy- 3- met h%l - pi per
i di ne- 21aakhaxyihg actdnpyuroxfafpgeula 3 by reaction of thelatter 1
3-[[4-(9-fluoro-phenoxy) - benzenesul f |15 G- hydiexyeakbammwhi daetiay - et hyl
3-[[4- @-ﬁét%wl?bm@exyanbe@agmm@wI@w@@hhvdr bRy caedaREY (ETRRPAr o- pyr
an-4-yl)-am noj] - propi oni ¢ aci.d; X - :

3- exd RJUEoS- @I@I%‘Fé—"ﬁh@ﬁo?%i%% R s ny IA%%eﬁg?PéY%'}(%ZSan aquec_)us '
bi cycl 21 Hoslraren3 vmabhexybosate i chrydr eapatiidsfed 2ar Mire 29iiumsg
3-endo- 3-[9- (4-fl uoro-phenoxy) - benzenesul f onyl am no] - 8- oxabi cycl o[ 3. 2. 1 ] oct
ane- 3- derdeiidec S@EUF 1RPdr oxyani de; and (R)

3-[4-(4-fluoro-phenoxy)-benzenesul f onyl am no] -t etrahydr 05

furan-3-carboxylic acid hydroxyanide, and p eutical,l y .acc b salts
and solThitednyknsabd EDHPSNES. P%Y’ﬁi”r@? %aﬁ’?la Eggé?}é%%oncee}}sll%rlglg%e%?%? of

i ncl ydi_.ng, ot % b B 105 55 andnot ety &b nhi bt toi sazchinamsee be
used r?pt h:g preys t %%}%ﬂﬂ on. Thse corrgound(ﬁr(ﬁlfB Cﬁhe?&reii‘%t iorivenhi_r)lgnBcan

al so bepregedred by $hgnabous metdiestuct LonP BRI BIE s BSH¥TRer " agent s -
that can_ inhifit | OerdTed GHQWh mb 86 041 & efenided @éepeises, Isuch as
EGFR amY Bbor(ﬁp%éedEgRaut%tﬁP%odi es, andwgt IF[\\e,r nol ecul gs t hat aﬁr.e EGER 1o

i Nhi bi tore (MEGEC( vabodimenton RLNBPTRR BriWEF SPREES FYi T BB £& §GEh as
VEG- receptors a : | e hat,ean hahédht WRGE wnd 2Q@aeebB2 reodpt or

i nhi bi t%fr%tjsn&hqrgasg%l%(ei% o?Sgni c_mol ecul es or_antibodies that bind to the
er bBPs r et nrgnd cxcaxetipice, tCHEREEMATIOAs ASFETERER, PRRELNARE i TR
Franci sco, R’% i fqr.giia, OIEE&,. 25 EGFR inhibitors are described in, for

exanpl EFHRAS D5 5 publ'i shed July 27, 1995), WD 98/ 14451 (published
April 9, 1998), WD 98/02434 (published January 22, 1998), and ot her
conpounds deglcri betq,leisrlSUni ted States Patent 5,797,498 (issued May 5, 1998),
and su be used in the present invention as 3Q .described
her ei n. NEGFRe t hyih Pl phagy hyeht -Phs( ddBetBORYSTEONYY 14 AU EF 250, 1 1T e
nonogl onal _antj bodi es, C2 dg;ﬁil—k -{EGRR: ZAMa, (4w @Ner Nyst edihydrous
Inco?BoF}éflE‘ac%#o %ar?(%??\l%\?v or d USA),  the compounds ZD 1839 .

(Ast r aZgpegadrptEl BXEASR2 A BoshH.nJae PAGELRELRY, MRERCF4FOT NERRIBE AW of

Annandal e, New Jersey, .USA), - 32+eVRr Gleaft@rs of Ybddehouse
St at | onPORERP SRR S ey S i’jég , C\?ﬁ%%g?%g évgr?t ech Research) and EGF fusion
toxin (getRgeRe | fisll®@fiddopkibeen, Massachusetts). These and ot her
EGFR-i nhi biting agents 24 MAR 2004

OH Cl
H5C o
H,C\O/\/O Xy N e N
————
me” " o N H,C o N
o oS Q\
~ "N
## OH Z o @:, - BN >
H; O H,C. _ .~_-0 SN
— ~o
—_— O~ /) .HCl
H,C o N
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-35 can be used in the present invention. VEGF inhibitos anpl e
SU- 5416 and SU- 6668 (Sugen Inc. of South San Franci sco, QSC%M@{)?% USA) ,

can al so be conbined with 5 the conpound of the present invention, VEG-

i nhibitors are described in, for exanple in WD 99/24990 (published May 20,
1999), PCT International Application_RCT/1B99/00797 (filed May 3, 1999), in
WO 95/ 21613 (published August 17, 1995), WD 99/61422 (published Decenber 2,
1999), United States Patent 5,834,509 10 (issued Novenber 10, 1998), WO
98/ 5033&gpubl i shed Novenber 12, 1998), United States Patent 5,883 élB
(issue 6,41 999) heUaEbednatat @sedat.ént PSE8BE, 120 i MduddBNaPEh 23,
1999), "United States Patent. S, 792, 783 (i,SS us somptiids Wade9/ 1 0349
(publ | mwa&}wéég?&%%ﬁ%g@e ?%%éfgs eg'sga%écn%er 12, 15.1997),
Vo 97/ 985%995%86%&11&}2@, pt89ENE \WBVeBL54093repubttiHediBEcéffer 3,
1998), 2938 (published January .22, 1998). 9/ 1 puiiicghed
Apri 15 &raa9ent affd \AD DEPYERE Y 'lé’ﬁedjliffﬁitdaerry\qu,él g‘é@?‘? ﬁ'all of whi ch
are incor olria%eesd ADenei Aokt el Ty effdcetivesabyunteiodr cheehy G el @5difl es of

some 20°€Pecitic VEGE | nhibitors useful in.the pr t ' e | MB62
(Cyt r anot meesyofatie Eriranart %é%?%@wl%ﬂy}gaﬁtfi@%gg “ﬁlﬁg}ég o%%?b’?r?ti body

of Genept ech - i nePUth gSanphhanetseoicdil y fagrepaabdadcangievyme, a
synt het cqlfjl‘%ao%zéynjénaﬁlom'l?iabozyng (Boul der, Col orado) and Chiron
(Emeryville, California), These 25 and other VEGF inhibitors can be used in

the present _invent] crjfoadhdel ient iByB e ferepdortd nkidiorss such
as 2@5@758584 aggg@glﬁ éﬂﬁz plc), and the r%%q ?@al. gt' di_gsyAR3 209

( Ar onexp B0t PhatsIsddet PoAyBoTPR B drThe vyt Chre%as: 2‘) and 2B-1
(-Chiron),  can furthernore be,ganhinad: Mbkbethe 00mpbundiof ziohe riaivenei on,
f or exaﬁﬁPé(“t%%%gFﬁ&ir’gaf’ez R e (publi shed January 22, 198) .
WO 99/ 3hl,460€pLbtidheddulis IBT FEGHE tongrespre8 15y (b eg uly 15,
1999), WD 98/ 02937 i.she ALY p285 1129 8)ydr¥eh 98t 13y G rpublti shed
April 1¥ES1997S %%‘%%’h%mg‘é% -36 95/ 19970 ]gcg?g] | i shed Jul y %701 +1995) ,
Uni t g St atesuRatentpodys8Tphsss (ank de@IDERE MBS S8 101488) FOUN P UNTS
States Patent 5,8 305. (] h899), which are all hereby
incorpoP&f’éGrMEFaiiﬂi}% %ﬁ%%tﬁ%ﬁ%ﬁoﬁy reference. ErbB2 5 receptor

i nhibitors useful in the present invention are also described in United
States Provi si onal l.i.catLgn k14, 3841eEk| ethdpuwniees yid¥icdtg@h, and
in Unit @@est&tss ISFA\%?%}%ﬁaFgAB%?ch%rqn No. 60/117, 346, filed J%nu%y 27,
1999, boihnef whietsiare | atbepbawirg, i APhABLELIBAL i%NEt | REOUETET n by
reference. The erbB2 recept i nhi bl CHMRURAS candugHbskamceppleses i bed
in t R FrEvERtATPonE] ﬁagéfié;%t(?%%gtjfu. S. patents, and U. S ﬁr oyi sj onal
appl i catdonse as wekk agmpties cONPoTnJdiSARASFUIRS SR88L AT i N FoFE T he
erbB2 receptor, cgn be used, with.the é)fg)&ur@o Ofnd hecipreseptedtvegi i@ in
accor dand@aaietthe 75 H5sbd eg|1Enlvnre1é'ntllcon. The conpound of the invention can
al so be wsedtwingh eshdefagedt smus@fately ab®&ti ng abnormal cell growth or
cancer, including, but not linted to, agents capable of enhancing
antitunor i mune 20 responses, such as CTLA4 (cytotoxic li’fphowttnet%ra]g gen

9) and§ badiRsmadndedt hefowrgent ascapatl beoditd giaTE ETLAR

anti-proliferative agents such as farnesyl_ pr L idansterase iBkbitfors.
Speci f i ciCTindependeiydi €5 PRIM2 arfengéﬂl?zcé)&y?n %cﬁr}aﬁblr esens i%venti on _i_ncl ude

those dﬁé&{é shaibiied) StigliandngPrbei shooaha Agroweat PENDGORAL £H4P
(filed er 23, 1998) which is inc or at.ed by. ref Cephf kiS

ent i r et yandowkeegrovRBr @L%@l%?qlboﬂ?gigt:an elsttjs'gg |Lgdt 'ee%{rlgsént not
i nventi op. Such.aoni gi it seinRowtry ofe athi ewed loe ey (6tmeh@) ggpoth

Si nultangjd[fl]s, sequential or separate dosing of _the individ ongnt s of
" the tagabemidn and imalkipeailed QWeQW%ﬁ%%?%%?£$?%V%? n c'an@ender

abnormal _cells & SeRH tﬂe\ﬁ‘ighoa He alameghawict, h ihadhathohhéoRa3oppokpdses

of killihyP&hd7Sr i'nhibiting the growmth of such cells. . .
A igpéctivated as a régult g& oncogenic mutation in another gene;

(3) benign and malignant cells of other proliferative diseases in

which aberrant Ras activation occurs. Examples of such benign

35 proliferative diseases are psoriasis, benign  prostatic




24 MAR 2004 -37 Accordingly, this invention further relates to a nethod for
sensitizing abnormal cells in a mammal to treatnent V\,ithzrl,amatﬁuﬂ whi ch
conprises adm nistering to the mammal an anmount of the conpound of the

i nvention, pharmaceutically acceptable 5 salt or solvate thereof, or
prodrug thereof, which amount is effeghive in sensitizing abnormal cells to
treatnent with radiation. The anmount of the conpound, salt, solvate, or
prodrug in this nethod can b 4 ned [@ccon@ipng, t oahhe weapsnbseis.

ascer t aP¥PRELEPPRYL | vgugﬁ%unﬁggg%fﬁ;ﬂe corrpounci of the 10 inventi o0y

descri beghergin. cThe Gt asnveed i kerednsaliacteldds i(tSoedFi ¢AFHYCFabel | ed
conmpounds, whi ch conpounds are_jdentjcal s dhenabay e gshd edecanpordad of
the i nvéhei apnopil ;%DWt%‘eogag?i%faibogﬁeb%r%émrg 15 a:tL%m; thereof are

repl aceq by, a0: 2t DRy havivhe anzatemifermasgl @raresd REABSFSER$F.ePERTSFPon
the atom ¢ mass or mass nunber usually. f. LA-Rat U 4 Bfphet ks,

i sot oﬁeéiinﬁaﬁscaﬁr%‘éejr%cfgi%?ﬂ%ﬁ‘[téﬁe?ht%lqlﬁdérkgghgguhd olgit he 1 nvention

i ncl ude j s%}coagq,sitq,f bydregenriparfionfacterngenr ahdtvrggbhulatichr a§edl, 3H,
13C, 20 Ta , 15N, 180 and 170, respectively. Compounds of the present

i nvent i emrfand pR&ERBEEUPFERFIY  acceptabl e salts of sai d conpounds which
contain the aforenentioned i sotopes and/or other isotopes of other atons
are within the scope of this invention,, Certai.n is ' -labellied
conpounds,0f-bt hé2 w@EWY?@QW&%Pﬁﬁ?l%%TJ_é&&nﬁ I%%ﬁgggf#}&%@@h if‘Ang _

radi eacti ve i sugh.as, 36l @andcHAC saa@liencovppmatenl, Brefemef ulisn
drug@nhyﬁogﬁgéggggé t?sguerdi sfﬁri buti on a}%ays. Tri tti at e€1aé € 3oy and
car bon- Hdiit ienallgCusiesbtiestifr e RETIESH &YV pfEferred T of Hhed r_ease of
preparation a“dcusing}r%ct ARt ditringur %E@%Ipi@lﬁﬂ@ﬁéﬂiru;i arelig h tresvi eare

i sot oped as deuterium i.e.”, 2H can affard certain,therapeutiern
advant agas ivesebt bmgtheoﬁi@m@htféfrarﬁéiﬁlg’b'bf’?cp%‘i}aiﬁﬁsl t“t‘\}m\u&? exangl e

i ncreased in vivo f-1J i oneduced dasage bequbtemenésofind, ahtaced may
be pref é’fq'f‘?‘éirjl‘eirn\fD o%?ecﬁérﬁ urer‘resﬁnceg. I%sot opically | abell e@c&g&gﬁa % this
35 | nvEniimsceaptgener adlyerrd FREPaABEr A EAT P ng= BTt 04

- 38 procedur di sclosed.| e 1heds rapdhesr therexkanpliesh bhabiol, EGEE
subst i tl}i}?en&% Eﬁa%ﬁga%%??%ﬁ eé\?iot opircalgﬁs | abel | ed reagent f%r.vgt

non- i sot@pi Garky akcabekl bdtesadbrrRLs ,usiin§nRePhotle wet 93K oW atn 2Fhd Vart.

Accordingly, refer LoEDe CATPOLIMLIEO! dhINenl i oegarinsbandinghe
therapetﬁq‘%" rr{aef‘rﬁ)'dgé’tgﬁd %ﬁ%‘?h&ce tica Qorrpqgsi_ti ons descri bed ereitn aal SO
enconpasses, | eotapinaddyinlabet |ed4ormadigRriféNgoRFEERGCT, ©F GUe O

[ 6, 7- bi s(2- et hoxyet hox L hazol i =¥l 154 3egE hypyl phetybrl@ amidienal”

hydr o%@llé??%‘éj,e’ﬁ%f%lf a%%@?%g é?%%ﬁ[ﬂ%&ﬁ%% ynor ph B f or m ‘?s t%fi c I.I%r%ged at
doses of 1dedDQF mEFEapropeéher ahtther ZBOG Vagedahy RBSTapret %olé!'yl 500

ng/ day, for any of the above,tr ; Patkgpbsst hathayar bejdreaied
with thel’&‘éﬁ?)%%]rﬂdﬂ&r t he2PRYent i%gtﬁlggg%tﬁle&gr ?n congisnat_i on, i,n? ude, .%or
exanpl e, 5 pat+&nicnd habrhaye lyserpliagsos &dads HeRAHE psdhi adfelOBPH g
cancer, bone cancer, pancreatic cancer, i ncgr, €ahssa-ohad dere and
neck, cusahgbl oYt rtg%‘;t%l a?r?é?gﬁonﬁ?é%%/%ﬁn cance%,g rect al Ig%ng:anfer,
cancepsof -t g @pal(el 69i @GFIITIMCchAraneer 5. 8ol otk cafter , (1%Hst CLint e

gynecologic tunors (e.g., .uteri arc , n :the | 8h &
t ubes, cGapEe®REFRIMe %@%&%ﬁ%gsa& c%@ﬁo‘%@%’ ?‘Eiglggrl&iax}?gggr%i@%o% of

the vagi pgq0r nSR Shd1ofe of ndhede/ulnemjal Hdagichn' @sdi k¥édoey,caReBplof Cehé

esophagus, 25 cancer of the snmall intestipe, ca .Qf t -‘?@pocq{gaﬁe stem
(e.g., ceaceinghaihert HAEFHRoTr 8fh dr%frlagdg’%ﬁgllgg)ﬂ'a% . 'sar comagyof

sof t ti sgyes,. CaReet 10415k yULAVHS Bve canTets)of brhespehiss Lygtiown asé Teakder ,

chronic or acute | eukem a, solid tunors of chil dhpod ti
| ynphGfasecepherrnedatiee @ dees 8y e iy Sof atnhée) H(Idiot?lr?\eé% ro}?)%)ér ét% er p(t ey

a., renal g%%kvga%%dnga@si@f«&@i RoABrel ,t heagwanial, pebupbigeal neollasingof

t he cent F&P°Hervols s stem (e.qg., primary CNS | hona, i hal__axi s tunors,
brai n st @argktbhmsmorosi i um‘aarpowe%lﬁasqqr%@oga.rgff}&ﬁﬁ zFaICl)%“’%“a%'

larynx, ovarian, colorectal (particularly deeply invasive tumors),

including anal, prostate, pancreatic, lung (particularly non-small

35 cell lung cancer (NSCLC) adenocarcinomas, large cell tumors and




-39 Activity The in vitro activity of the conmpounds of the present
invention in inhibiting the receptor tyrosine kinase (ancﬂ ﬁhMARsZﬂﬂéequent
proliferative response, "e.g., cancer) may be determned by the 5 foll ow ng
procedure. The activity of the conpounds of the present invention, in
vitro, can be determ ned by the armur]ﬁs_of i nhibition of the phosphoryl ation
of an exogenous substrate (e. a., Lys - Gastrin 10 or polyQ uTyr (4:1)

random copol yner (l. Posner gt al. Bi .Che 9 + D7
(1992) ) sanamgrssFRel by Ept I lDb‘Foa;ﬁOf%ég cogl%e?g§§%0E$n§§gg gé;%rtest

conpound el atrh Wamb@odyCaaypDd) A fuealill ya purricfdeade reok ubiEshlaaha

receptor 8 ng) is ob%(ai ned acc,ordiln to the pr gfe_ggrgi\hg gotﬁ'- Nt W
Weber, &tBrvenpoéds anSEﬁEQIHBF%@?ﬁ%, B (af&?(f;i rom 1 cells (American
Type Cul t%é&%gﬁﬁ?ﬁ%@”an@ocﬁﬁﬁ@s MEL1 Bndapeéhnoabht ediyinecalegéeat uge
tube w f‘ﬁl ug/m) in phosghor | ation buffer + vanantljaag)e BBY: .39 MM
HEPES5 pHcInging28ukii NaG@ndopetahe MBI 160 (G soTF U 6 t Hovanadate), in a
total 20 _volu ul , afPre20r 3047 nuties akneoos) t ehpepatur depdhact est
conpounaf?g&f‘saggl \?‘;eudl]"i%rf’diarret hyl sucl’%%oxi de (Dlvsg), is diluted iir}lfg’_%g-ng]nd 10
ul is mcgediniorast hesEQE qeesiSEsr | BEFCOMAS: and 2iRcubBERt £ or 030" nut es
at 30C. The,phaosphaoryl.at.i CLi 9Op4 St o trhdl ©0f dyyneaddi d s toroaft @@ sul

' 3P- ATPﬁ-E&ﬁBQPrsgfjggrsﬁ x(%lgg?cliggau Lys3-Gastrin éﬁs\l/gquence A n.si le eal tter
code f ofscamianomas, ds , etKOMANEEEEERRIMDEP L 258 BRF He pBEBRI7 R 40 1M ATP,
2 pCG_y-["PL-ATP) t GFr/ BGR, 1 %@ d dichewbak €6 f ehd20nethutiasncats room
terrpe‘roét%?é‘].ltﬁ{ r g%{ﬁ?lgzﬁg'l sa/g'ltéop‘pf)ed by addition of 10 ul stog seﬁlll utign
(0.5 M ERBAtipdl8ylgniudusamels gproNIgIEEs) 3G FhEFaBEESST Lttt (Tuged
at 14,000 RPM 4C, for 10 m nutes. 35 ul of supernatant from each tube is

- pi pette&hﬁmaé’oé(ez.S cmcircle of Whatman P81 paper, bul k washed four timnes
in 50 acetic acid, 1 liter per wash, and then air dried. This results in

t he bindi ng of substrate tg t i byl of - fthee vAPRe A1 BSambrsdi ng.
The [ 33remedarareaoret bl ARl b o™ R a0 < 2.

sci nt {4 Irafdefcreaunidag. piefeompdyattiien Stablife RISEREE 0P stifdtr at? 0

| ys3-gastrin) is sybtracted, fr aLl v Ilgfasﬁ-%ct Rackgaurdoand prasent

i nhi bi tiWwied s Q%ﬁc&i%aﬁe IFSF?E??{E‘/Z (lt)% cggntrols bet hout test corrg undl_l c

pr esent . Suchhlassays conaliti eds5cout aih g S YRATRE B i@E8E4NGF “Fest tha
conpounds, allow the determ nati f eXLRRLR theSvsvatawah s ble in
vitro i ii%i BFEAVEESE k&heasslgg??vit'?%ﬁgcalgﬁer metl_%ods Por d%&'ﬁar m ni ng the
act i vi t ygofmihe iepeuUEdERef suh tawe bemégenhypavehtsbh & EMfeS&ihdE Fn U, S.

Patent No. 5,747,498, the disclosure of i ch 4§ JnRCOr poRhat&shk hef € nor
Phar n%%d%ﬁ@’éhﬁ’s{%hp%iti’ﬁ?l#%% 'Fléé r'rac%%\@l ’caldhcorrposi ion may, for, exanple

and nost,J5.pres enablyplieid oh faranesiiicaliustiadr epidiheddiimi S #iBFYas a

tabl et, capsule, pill, powder..sustained.rel [ diSHdiid=on,
and suspehseaif Eé%%l“&lg’ﬂePF%l ﬁ?%l‘?%%lﬁ@?;?gtggggié%%iﬁg@t he preferred
form arg,Geomesidons didedty)ernnerahaimpecvhonhasompeeki¢re GHREITIT, 2
suspension or emulsion, for 20, topical .adnoinistrat, 2301 1A nr

cr eam ortheraperthfakkim AF E¢5iat o AR s‘%p%é%t %??%%ﬁg"g gr@ngggg\ﬁ (cal
conposktipp %gMﬂ}?eﬁgl‘)midr dasiage? fae thosyie b ey 1 0l —sivigi@z ad ANGFSTYS | on
of preci s6-dosages. The phar maceugi cgl gongosi tionswll fk{]“%%‘ﬂ"cally
convent i pnafeppRAvacEDE cRPL¥RPEPSr Br &REMpi ent“and a corrpoundL

accordi ng %g?ﬁgsglé nVehtion as an active ingredient. In addition, it may

i ncl ude ot her nedicinal or pharmaceutical agents, carriers, adjuvants, etc.
Exempl ary parenteral adm nistration forns include solutions or 30 '
suspensi ons_ qf;. Y ﬁ%fmgg@pé. ddl Herfiddse ragueounciakiingonse Fompenadpl e,
aqueous g?o%(g{j:éng&%'l col or dextrose sol utions. Suc%_h dosa evjf ) B cap Qe
sui t aBbymbdéf émedgcddrabasie et tIsuFRADPESHRRF nd ¥ G cpa&h 9% TREl uds

[ Eert di égggtﬁﬁt%n%o%i I LeLstoloter angiyafaouonor gani a sebweals. Whéch
phar mace

composition comprises
ethynylphenyl)—6,7—bis(2—methoxyethoxy)-4—quinazolinam1ne
hydrochloride, preferably the polymorph B  form, and a

a therapeutically effective amount of N-(3-

35 pharmaceutically acceptable carrier.




24 MAR 2p04 -41 conpositions may, if desired, contain additional
ingredients such as flavorings, binders, excipients andzgm@ﬂlg Thus for
oral administration, tablets containing various excipiefts, firas citric
acid may be enployed together with various 5 disintegrants such as starch,
alginic acid and certain conplex siliggates and with binding agents such as
sucrose, gelatin and acacia. Additionally, lubricating agents such as

magnesi 1 gt ear gﬁe.gﬂe%%‘}%yg%lg%ﬂ) Yhiabidiahesapsh 1 pl-Leangyabhenylsednind or

t abl et i uPhd itions of a simlar t)(g)eﬁrray 10 al so be
enpl oyedyirosnlbrane, hardférablad tet astablaRU e df FoBl ndt e? 130 s,

t herefor, include |gctose or nil . nd; hj | 8¢ Uhalcnvekbght

pol yet hif‘lséﬁefﬁFy@bq gqe\ﬂ%&?ngqamgo%%é%%lg%gﬁs%%g%%lJigp_)(i r%car e desi arng(aj for
oral adgi-pightadiwyn tHe sdghnal et campaurid onhprehwa yRys bangdarsicn &y #EER/
various sweetening IS or flavoring nt, orin ters or jgdygseand, if
desi r 8d WhefbeEi RH na"%%ﬁlf’ge%%méhségﬁgi %’ a‘%‘géﬁt s?f“ ?‘Bﬁﬁ‘% hg’rf Wi tﬁ diluent s
such as yahekrist a0l alpeepsl wm gleyprabiat gby cer igepeoampbivbi erttiasmsof
thereof. Additionally, it is also possible t dm.ni.st.er 1 upd of

t he i nv&he FFFRoPLOAFLY aﬁae%ﬁi s@ 'gh% Lx-JeecerPor?% ?f@%;%%ofﬁc%?‘egﬁls@% ellies,
gels, pastesorfi MBA herdotihifelkbkeor ioneaacdotdant egand$ Shatn deatd vate

phar maceuti cal practice. The conpound of the invention Q. heys
adni ni sEGFEd teoJa F&frmall C6the ATP éﬁeguﬁh%n.g eﬁgfolslg’ge oagieég)dl%%ﬁﬁgt er ed
to ay 5@% Wilikcgepend e &heetsioainapecigs wrubpte , diceabe do a
di sorder béing treatéd. The corrpougd may be %dm nltst et ed A0 aan%;ﬂ”n t he
for m of depemgenre, oBolas - igdbldePeBreNFguPE GPEnr - TAEYcSpdund ey al so be
adnmi ni stl%rvgg Lo ARERB ST, Niveethep 8&tBsatast ibyplantracSuthlaor bigad ons
.are prepared I'n a ‘conventional mapner, in accordance vvi#oéstang&gfic
vet er i namtnecadidiéar Asigmadl t RRSAHEL1PRe &&%3‘8’&3(& mey Y Tadn? ni st er ed
with the l%réirrgiliokgedst&uf fpomgﬂ{igﬂg S fhHEt{poseeguTONCERt r adreichd eeakcid
addi ti véor prémx may be priepared for mxi ng w th the nor.nal anjc_rrlrgén{eed.
35 X4 SMRRt30041ion2 MshBSds PaPAPFEparPh§edsrt oust pharARESuTPESP
conpositigns .w.th pegiki unt-~ekraci.irve eonpaund geEe¥knodhinbecaii | |
be apparae% l,wttg th%sgz' sE?FFgéﬁlﬂﬁ tﬁﬁl s art. For exanples, se R%gi ngt E' S
Phar mac eltricead R8seendless : Mk 20581 i-sSPRY ShRPETRES 4 ,u%ﬁa. : Oigtﬁ
Edition (1975) . _Adminjsiratd Dosgget AdTaRi St raid etnefr giendaipeunds
of the pﬁéjseélr{:)tonf@(/g?ﬂﬁ%%' (aiéé%c%“a%%tlér ?ﬁe "active conpounds)") .can. be
ef f ect edndnyrophpgdd, nephicel inl, avasmad deri PerrFoshE m%ﬁ%&e ¥BifRe
site of q%%on-t These ggg%ggf prefigeablby, i nekydeso1ah, rogtesvaugbnasoirn the
PRI, Nt raduodenal

form u routes, parenteral injectign §i ncl udi nc};[

i Nt r avensitgna Kligut areouE£GHRt mayusd arinviodiesvas Sickr &5 Sonf'd
topical,_and rectal .admnis t] S; i e fer enderdnedn dSidatthert i S
usual |y T dF 6P§mlg mﬁzfﬁ?s}tﬂ?gﬁén Is pfef erred for the hn%/dr‘ochl oride B
pol yror pitt R anBERR ofoxt heratmrobinssrigdned FERSFSESIed S | 12HPUFEndent
on the subject being.treated, 1 evel fl a6 HirgPrdere e 20h&goudid i on,
the rat et BPOHIMS St Pgﬁeofeasﬁgaﬁgﬁ’ug{d‘g%ﬁ% Sf the prescrei bieng physj ci an.
Hovevey , a0 Rideelbteorpsigeslls proliensdiga, ofkaBotisaue0PI bl Bd6t1 A0 ny
per kg body weight per day, preferably. 3 u e KO/ <@3RY . o N
single off dij%‘ifﬁgﬁerb‘gsaetsl.c.’r}/'Fo Oﬁn%fké%ﬁgﬁ%%?atih?cgs\%ggl ?lgblr?olunt t(% ab'Ocl).lt
0.05 to 25r @b iAtebdaymaprafiarablcheaboakis. or tphagamytozis, gagayodl @ some

i nstances, dosage |evels bel-ow the |ower Jimd. .of {Fk or, ' anggngay
be nore PFRh ERIGHISTe, WAMRS }{'\’Iﬁa thér c%tgsle\g:ri‘:tttlJI(1I f(grgrglg& (fgé%s%rga'y be g
enpl oyed. i £10Uta 1C RS NEe2BYi Bl of uli Sfeteerafifadion deoyi.degsphaatedcWithr ger
doses are first divided into 30 several small_ doses fgr adm, niestraLigp
throug®o@$thm@¢ﬁ%ya1rway remodeling or issue ~ repalr), y

[6, 7-bi Séf-ElgPﬂ‘fg(yet hoxy) qui pazahihbRoddy| | «(Etatingmyl phesytjemioe lupus
hydrochl ori de, preferably the stable olxm)rph B form_.at doses %f .%-.7900
ng/ day, @rethendios B2500RGtEay nﬁ§Ehr tis, psoriatis = arthritis

testicular androgen production, thymic epithelial cell
proliferation, uterine epithelial cell proliferation,

35 angiogenesis, cell survival, apoptosis, NFxB activation, vascular




35 preferably 5-200 ng/day, is also useful for the treai@ﬂnﬁApEﬁﬁftlents
(as neasured, for exanple, by increased survival tines) 2004 -43
by using conbi nati on t herapies, for exanple in NSCLC (I1l1b/V), as a 1~
|ine therapy with carbopl atin/paclitaxel or gentitabine/cisplatin, in NSCLC
(I''Ib/V), as a 2" line therapy with t&{eotere, and in head and neck cancers,
as a 2nd line 5 therapy with nethotrexate for patients refractory to

5FU ci sphabtR- muscle cell proliferation, restenosis or lung liquid

[6, 7- bIS(2 met hoxyet hoxy) qui nazol i n-4-yl ] - (3-ethynyl phenyl ) am ne

hydr ochisecr8E1oBref erabl y the stable pol ymorph B form at 10 doses of

1- 7000 ny/day, preferably 5-2500 ng/day, nost preferably 5-200 ny/day, is
al so useful for the treatmnment of Qatl ent s mn g 2§d é% ssondi t%%gﬁ
includid@ pahi s éArmet RAhoX fHL1BRZ {%d% ¥ R arheht, as

first gﬁ ngﬁggxdefo®r%Q@§gb§§n%ﬁé,s@é&lélpoﬁgmcfph prdstmtelsamdeb 15
colorecp cancer (e.g. as a 2nd line therﬂg or %&hgnts who hav%ﬁfalled
5FU LCViiseidngorcelie theraiEnt ahd® A¥WS 6F 'é%ﬁ”&ae% ZPPI6)| FG S Y ai n
ovari an, grggﬁ%h09@ gfg 1GR3 GANGEES - 1 iMPhSdighct LOADRBINAS) , |dl Abtased

di sease 6bt S Wt ractory di Sease, treatnent effecti.ven ss is

r eadi | y dimivietrdiced 2201 byotd“rf’»ﬁ nclf%’alsflﬁparté’é-ﬁémse Sigfle. 35n iYFErELPEEY i 7€ to
pr 09r955| on _Qf S8 1R cBUMHNAlart id®eneration, solid tumors of
[6, 7- bi SLFRE it r%%t 3

y) qui nazol 1 n-4-yl ]-(3-ethynyl heng ) am ne
hydr onhlcﬂ:ruldexpopir,ef;értamay hemary beMaEs pASATIOPRSB £BF 9O IARTHAY used

at doses of o 7000 10 daus o1 of REGELY: 5- 2500- daykosmedn y ef erabise 5- 200
ng/day,‘%or any of ove treatnments. The exanples and preparations
provi decb;ﬁeieawofldrt bencelrbust FaneeBd i S EPAPCERBECoRDLHEs B -G he

present invel an I eP&kd Nghaguch @@wdme{hm i ion
will beFﬁﬁFt ungér%?%%%ggga' hﬁz EgperlnéhtalnDetalls whi ch f ol

However ,ar;malﬁé(téﬂ,edatherhechasxowﬂ,I sedrli Hysapprecrufh taﬁateqzr?é“asp%rlq fic
nmet hods a Cﬁ%Eults dlscgggegugéﬁl éem%aféédgg'aﬁ”tﬁ% ggfghglgguégvgwalon
al s

as dektrg &2 uf Py PRt fol l'ow thereafter. 24 MAR
2004 1MI§NTAE tDEé'MérﬁrE)ﬂ.anpkeomS s PREEIariat BonPHinzmsond YBPhPRR nul a 4
Reactlon | Z T ir@liS 2per eaHs8fatn. t he
syntheS|%P%ﬂ ﬁ@léoﬁﬁgﬁﬁﬁ C%r?g?n§?%$4%iﬂﬁhﬂg B PiRitaty a5t

NhterlaIscpantltyUnltsEqU|vaIents/VbIunescpnpound of fornula 388.0kgl
caui val RO FRGREREEnIS | HCBoDI0LT0 LT EEBONE S odioam Ryt 6% de ol ur onas
r equi Q@d&ﬂs&m@r\sabeﬁblrl&béanﬁ@ﬂaﬁha]}@ud legp3ied as a monotherapy, or may
involve in addition to [6,7—bis(2—methoxyethoxy)quinazolin—4—y1]—
{3-ethynylphenyl)-amine hydrochloride, preferably the stable
polymorph B form, application with one or more additional drugs or
treatments (e.g. radiotherapy, chemoradiotherapy) that are anti-
25 hyperproliferative, anti-tumor or antihyperplastic in nature.
Such conjoint treatment may be achieved by way of simultaneous,
sequential, cyclic or separate dosing of the individual components
of the treatment. [6, 7-bis (2-methoxyethoxy)quinazolin-4-yl]-(3-
ethynylphenyl)-amine hydrochloride, preferably the  stable
30 polymorph B form, is typically used at doses of 1-7000 mg/day,
preferably 5-2500 mg/day, most preferably 5-200 mg/day, for any of

the above treatments.

Furthermore, the various forms oi N- {3-ethynylphenyl) -6, 7-bis{2-

35 methoxyethoxy)~4-guinazolinamine including the mesylate and




The foll ow ng procedure is exenplary of the procedure tQ,f oM.J,n the
synthesis of the fornmula 4 conpound: 88.0 kg of the codﬁ&uﬂhhbﬁmkornula 3,

880.0 I, - methyl ene 20 chloride, and 11.0 kg of dinethylfornman de were
charged to a clean, dry, glass-lined vessel under nitrogen atnosphere. 89
Kg of thionyl chloride were added to pfe mx while it is maintained at a
tenperature of a less than 30 C during the charge. The contents of the

reacti ORy4ES BloVele tméﬂe%@ﬁ 21 RorBh M AU AN Ofsf iye 1OHES @thdref | ux

terrperat efore sanpling for reaction conpletion and the pH is adjusted
to be nphammmm%@cre@tﬁbl% by ousE n A NEOATSa3nd SYAFF and

the t egﬁg{ﬁé ure Ol G%e&e F1ond ;’lgr &itsh gatﬂéféﬁﬁﬁl%alll?séfkgéﬁl@ C.

The biphasic mxture is 3 stirre or fifteen to twenty mnutes and
al | onedatouset bife oy aferenenofed htengouridsutanyl  Fhebeapersuherally

as. ConGERERIAE (5 TF1501 TV AT HRe By TORaI Ny ol ek HRfora: 880 L

its v y renovi ng net 880 L
hept aneceas adzdgd G/aﬂdem}ontpedezdtmcstmdilmrimi@ﬁ t e rvailni angd nethgt ene

chloride until thedstlllater a Wes 5 8 5 C
The ni xFUPRTHas® a{unen cGol ed 0 ggﬁv\ee% fﬁfﬁ %%/‘%%5 h%&r@s gggvﬁ,

gr anul amedaitaia aBaalrrIIeltmnBOésdapﬂlm_nl’S vopmh—mmmntdsybemgei soididdebyl
filtratio d washed with 2 ane. The soli (f.ar.mul und)
her o ar 8] SR "R AL of L s SR BTG SR LRl AT Rt aRaY

Pr epap agi i 982 6és Conplouss mﬁzcb@éﬁmﬂmgbjde.st heinr eama'mmalshamwemlEmamﬁbe l,
sodi um bj car pbonat e na succe?sfu g be used inst egq of sodiunlhé%r%ﬁlde as

shown i RRERF e@&%ﬁ%Y% 38 \Bf PFETS CuatTiF Y W5niTs tEGETAPSREE/ VI Gies

. Conpoungdk e, f@i;ﬁ&&ﬁaﬁlﬁ&r@ &gpds egpiosabdent i onyd @j’lljﬁfiﬂﬁrs&&% Kogwa

equi val ents. Di net hy mami, d 3.75 k 5 & UI val enﬁ 20 /| ene | ori de
300 L 1EOUkBe5o%so %% hy &P |58rsoglﬁ? ~Fequi réd SR 3% °L 12.5

Ukg Hephapeetd@siun@d L Sopdandodi bmei Cafsfé(flma.t e 64 2 Kgeatheaqui valfents
25 30.0 kg of the conpound of for Ia%’E 300. 0 th | ene chI orid and
%FH? d

3. 751k g@bPeBPRBt $5AF 07 mant et weFR! qr&wéf CoFr y Payings - 1§98y
vessel updefcacdit iagen-atlpsHaair3badikg of tvlals@ﬁybrciBn@rdtd;e maascladded
tothe mX while it was 30 nai ntained_at a.tenperature of Iess han 30C

during €AélendrgRONFABLEoKCENIAIGEOPRECFRELE | BhaTBER el Gnér e PEEH SFefied at

reflux genpesgtar endor Ay beiqr.e usanpbi:Bg4foss5eaCtdoH) conpl etion. The
reaction mxture was cool ed to 20-25C and added slowy to a stirred

sol ution of sodium bi carbonate 64.2 35 kg and water 274L cooled to 4C so

t hat 2bh@hEeEBﬁf>@uH&§ wastABi pt-akBge ahviestord e KizetheidnNal t it of£ t he
m xture was }aéusted to within the range 7.0 to 8.0 by using 50% sodi um

hydr oxi tke stk i BHnBky refererneite B RESFEORFREEREC Protein tyrosine
kinases such as epidermal growth factor receptor (EGFR), erbBZ,

HER3, or HER4 and thus are all adapted to therapeutic use as
antiproliferative  agents (e.q., anticancer) in mammals,
25 particularly in humans. The compounds of the present invention

are also inhibitors of angiogenesis and/or vasculogenesis.

The compounds of the present invention may also be useful in the
treatment of additional disorders in which aberrant expression
30 ligand/receptor interactions or activation or signalling events
related to various protein tyrosine kinases are involved. Such
disorders may include those of neuronal, glial, astrocytal,
hypothalamic, glandular, macrophagal, epithelial, stromal, or
blastocoelic nature in which aberrant function, expressiocn,

35 activation or signalling of the erbB tyrosine kinases are




24 MAR 2004 -46 was stirred for fifteen to twenty mnutes and allowed to
settle for a mnimumof. thirty mnutes at 10-20C. The Ia)@ﬁsMAer[]ﬁeparat ed
~and the organic | ayer was concentrated to 1/3 of its volune by renoving

met hyl ene chl oride. 375L of 5 heptane was added with continued distillation
of the remaining nethylene chloride unpgil the distillate reached a

t enperature between 65 and 68C. The m xture was then cooled to 0 to 5C over

4 hour 3@@09%@PU| atdy § Pl s3nM PhdidPbuhdb o tMet Brebensoldvimthenngay

i sol ate frati on and washed 10 with 90L heptane. The sol|ds éf 8r mul a
4 corrpomd)e werlee chpieatt i atfiddFiym em erinfl apmatgrBC. 0FIEREHHFe 37

-p t f ~
e e PR A A g (Rt oBenely o8 94,

| vi V%Bl&nlaehuluﬁeaé tpces o thmrllaee%‘@m‘@)lar@wlﬁ@lﬁ&‘é@@l%&’ sthfecorpeEadsn t he

synth t he canpoun fmula 6, as internediate, and the conpound
of 20 mﬂ“ g P eﬁamérl ag %ﬁan ityUni t sEqui val ent sL/ ol umesConpound of
formul a 561 1kgl 2 equi vaI entsToI uene489L8 L/ kg (V\RT to fornmula 5 c¢' npd) 25

Sodi um de. ﬁel I et %ﬁ%‘{, le%&%%kl g Q%%F'al 21 40 pkeQ. QL kgl (WRT

to c' rrp eqw va ent Acetonitrile732L12 L/ kg
(MRT to d‘o riads, 3Cthé\/vﬁﬂ291:95t1cﬁﬁ4 a\m(R POGHEREATE ExrarrpheS& anPr gggfiedlon of

d la 2 Th |l d
o ol | WAL PSSt REY sB1 The TOANG S cOkpoiad he Bc ol e

conpopnGhfotherapha &n Elaakm_mpaﬁef:mam:a:»&rccfmpmandreaegtmgs SCRGERN
Vossel MBEH HP6gaR GERBEBLr STaRB ORS TERetl DA CanBor B 1 o ot ed.
to bet wagirrlO;duwn HRB HGFRACETO8E described in the sc1ent1flc literature
(e.g., DK Moscatello et al. Cancer Res. 55:5536-5539, 1995), as
well as in a combination with chemotherapy and immunotherapy. As
15 described in more detail below, treatment is also possible with
both anti-EGFR and anti-EGF antibody combinations or with
combination of inhibitors of MMP (matrix-metallo-proteinase},
other tyrosine kinases including VEGFR (vascular endothelial
growth factor receptor}, farnesyl transferase, CTLA, . (cytotoxic
20 T-lymphocyte antigen 4) and erbB2. Further treatments include MAb
to VEGFr, and other cancer-related antibodies including rhuMAb-
VEGF (Genentech, Phase III), the erbB2 MAb available as
Herceptin (Genentech, Phase III), or the avb3 MAb available as
Vitaxin (Applied Molecular Evolution/MedImmune, Phase II).
25
The invention also relates to a pharmaceutical composition and
a method of treating any of the mentioned disorders in a mammal
which comprises administering to said mammal a therapeutically
effective amount of N-({3-ethynylphenyl)-6,7-bis(2-
30 methoxyethoxy)-4-quinazolinamine, preferably in hydrochloride

polymorph B form, and a pharmaceutically acceptable carrier.



10 was renoved over four hours by atnospheric distill az’ gnﬂxﬁléﬂﬁ toluene is
added to maintain a mni-num volune of 6 L of solvent p k £200%r nul a 5
conpound. The reaction m xture was then heated at refl ux tenperature,
returning distillates to pot, until the reaction was conplete. The IS

m xture was then cooled to between 2030 25 C, at which time a slurry of
40.0 L toluene and 0.5 kg filteraid was charged to the reaction m xture and
the m xtufbinasiediTiedethyf or ten to fifteen m nut es The resultant mat eri al

was filtered tg renove filteraid, and the cake i Ls wth. 3
t ol ueneTPEorASTHTE ocFonf‘H‘.ﬁ“Hlﬂt &Y . PPhEHRAG Rt (205 u\rll\% ai%/r rr%[ a9%§7 was

pl aced kRva16Leane 6F YmdEAGHHYT m&%ellaumdandntteémtgmntatalmmlselsephaad 90. 8
kg of the conpound of formula 4 was _charged.. into the reactiaon ves

t oget hePoHt ha®8o ESER etH t AR Eftfe raélg&gf)% VeREH NS Weatdd 1 té%?‘efl ux
t enpesatyng; apd: 88! loragidiwtkoAgi bat QuMB pedt nas-hevEned prkee ineaey , sol i ds
appear. \Wen the reaction was caonplete, the c ntents of react es

were cookBETt & HaSieen KongseDs IBPEi nohr Tl ASBPCHLEF s eﬁﬁi‘f’%ﬂ’% ntents
were 30 il%éﬁt edcfOF Bbck f Onfaﬂ%yﬁttﬁdﬁﬁl%rs%tumm(?t vesitotdxaed 25
C. The €0 S (conpound o orrrula ol ynorph_ A form or mxture of

pol ynor fhlxmehacBye vl gerert ) s%ﬂdat%]%y 7S Yeati 68 MR tReVEFFEer 2B%ke was
washed w0t w0, pOr1ions: of a@&ﬂbﬁ%@m&w@n neghaAedyme e neacuwmEat a
terrperature bet ween 40 35 and 95 C 24 MAR 2004 -as It has been

di scd0eMad,t kat avhé -production of the A polynorph is favored by the
reduction of the anobunt of acetonitrile relative to toluene, and
particularly favored if isopropanol is used in place of acetonitrile.
However Thtise the attiseproppewddnay bt pPPBIRDHOI £ cdoImALR LHher
di'stavored \DeeaNse Qlnddie DIOPERSL! Yol fnf 06 M ABSE! NN ddeUeAOE: DAL vaRyy t he
al cohol ¢ oxygen an carbon of the quinazoline, instead of th

desi r edeathypiy| mhetylc dnidimsisty foroexamis el 3l ey Q}ﬂl]@&ﬂﬁéﬁéﬂ t hat
adj ustin he pH o he r to 1 an era

bet wéé % N %4nd p&{g rm(réggpkﬁfqer ab%&%‘é&%\%&gﬁ "pH 2%551&5? l;?&rl?l{ rmS%IYd

pr ef er aklyy 1pbh8sphihide npanve-néeabal stes, t hel resatmon. S4Bl emp &c Bl -

Recrystal I i zati on n Q whj.ch ol Yy phe A

f orm or 4 ERERGr & %lp%lr%rmrp Jﬁg d lﬁ% Itg%ébo ic'/rmrgg)ﬁl %ﬁf‘g‘?ﬂ% ’3) Reactl on:
20 Pol yﬁhleprp:Ae%mmaanlthmlejzaboylhtBaNadescIheEﬁolllmvxEngOpataer iRdtenter e
used in_the.c verson YL or_'L es_ npr and B)
to pol yﬁ‘BP i % bPt % Zg‘fa%gﬁ%oun(l(éjll?o‘_?é\fl(l()rlgrl,ulnl:\ﬁZ:%Nﬁt(glq;llugfﬁ)ﬂéé((%Jpan‘%l‘st{l@1 U%I ts
Equi val estbslbyﬁlaamsnpel-yﬂmephym (Nemethy 12 i) & K ehagguli dat et amic

2B- et hanol, .1881. 6 30 Water .470.4 L kg foII cedure
is exenffafy off55 h:ébdu %% Used?t olg&%\?%}st' pol ?/jr'_rjt,')rpﬁ-\l‘;%%ﬁor ﬂug%(gf%

pol ynor phs efcandt Bhgi atioi b hex s o fccheramﬂypiamdalllay\ysuabhadpblgmyphnB of

the CO”E%%@%egt grfgﬁggéfé2interferon; and anti-hormones, for example

anti-estrogens such as Nolvadex® (tamoxifen) or, for example
25 anti-androgens such as Casodex®(4'-cyano~-3— {4~
fluorophenylsulphonyl)-2-hydroxy-2-methyl-3"'-

(trifluoromethyl)propionanilide) .

In a further embodiment, the compounds of the invention may be
30 administered in conjunction with an anti-angiogenesis agent(s)
such as a MMP-2 (matrix-metalloproteinase-2) inhibitor(s), a
MMP-9 (matrix-metalloproteinase-9) inhibitor(s), and/or COX-II
{cyclooxygenase II) inhibitor(s) in the methods of treatment én
compositions described herein. For the combination therapies

35 and pharmaceutical compositions described herein, the effective




24 MAR 2004 -49 117.6 kg of the polynmorph A (or mxtures ogpmb hs A
and B) were charged to a clean, dry, reaction vessel together Wy L

2B- et hanol and 970.9 L water under a nitrogen atnosphere. The tenperature
was adjusted to reflux 5 (-80 C) and the m xture was agitated until the
solids dissolve. The solution was coahed to between 65 and 70 C and
clarified by filtration. Wth | ow speed agitation, the solution was further
cooled to between 50 and 6 &l as8 NicAEM thienefiod heuids atd tttes

“preci pi ?5‘?8“&55 %(fsgranul a(?%ngp%r 2 hours at this tenperature. The njxture
was furthemocheredetvibebweenhorandeBtCus9ER] al §F ni Ptk FHRI AP HEUT s and
granul ated_for a m.ni num of 2 { hi St erperatyl e. gdder sol aglsi-

( pol ymoS§h1B) &N sol GtEd by Ti ];tsraiil%riloir.ltshandjwL washed vvitha_at | east 100 L
2B- et hagglg.io'glaait5 sebpdalwer canistechiord ind ivd teTy P&l | LRBUPSTHDFPR B
formof [6,7-bis(2-nmethoxyet hoxy [ 1 s 951 ] 24 36t bynyk pheny) ) tRE1 ne
hydr oéhleanip@& e b St tH%aITS S er?eg#‘l %Bﬂégllﬁ)% yror ph A fr%% The sol i ds

obt ai ne%rl%% bhksdnehhedeare fechivantinaling shémvgeheoasmperpApEBRCBIPEEM
crystals 20 relative to the pol rph A for thed vl lowsker

product ingFedp pBFy HBPHA ?H’Qaﬂyg‘ﬁ%%%%?glfgarst O&?'Dy wehl%gﬁ? at | east 80%
by wei ghtiycat abeast 9@%ebyoweiphtions admdstod59% mf welnghtistandisn Feast 98%

by wei ght relative to the wei ght of the pol ] T S 2 rst ood
25 that susd fBeRsBiCHe8BHi B ﬂ%?%fﬂnﬁrﬁg%n %ag%ﬁ‘slogr ytﬂai&%grog%ﬁggg%

i nt engpd;do 2xehusie Aean Fororenipdsite caowedpahareées Woneh ialingwthise
production of polynorph B, in varyin rg@ul atoiloensagpgvgi eal St aglqﬁr(y?ng to
t he desigapostist agé, HihdiPRGNHAED f &eturig applications of the.30
COWPOUndjinf%a%qlohdﬁr%fi@e‘daﬁwm:ﬂéi eHembt Aet @pper at we deiow BEDtandd t he
resul tant product was mlled to provide the polynorph B in usable form 35
24 MAR 208ubirgd iprafdler®’ithe inical studies utilizing treatment with the
st abl e pol ynorph B form of

[ 6, 7- bi s(2- met hoxyet hoxy) qui nazol i n-4-yl ] (3-ethynyl_phenyl) - am ne .

hydr oth| Td dievved tTken s@ﬁ%‘? eTPbRyfdr bR érpg}}l&ta;?x b Co“}ijgum@_ used in

(8, 7- bi s{ 2Bt hox el haXy) qUIdARAIH -Gk W )mfdeiiynyl heniyVs -aisawsder in
hydrochloride 1s a potent, selective and qrally active inhi blt%mgi th
epi der med  gragwtdl. f ABHE r €OBPESESCEFAIIPASEE N Ey r §8i n&2 R nabE ™ Eh
oncogene_t hat np% p‘;fﬂ,a eeiatod Whduhbe ozbar+ epdHedly gy bphdnyhpt6) 3~
char act e‘f’l?%%% 0 cancerégel I's. This caonpound is bej ng evg uat Sd in in
clini calbis | 2deethonpe FRPXKeal r AP LPGZGILEET S nd | n¥GReEFBAE Ent s i

or der @O assess .its safiet ¥nPrafdil-q ik effaet | venessedl T ddnasend Grbnpcal
St udi & $€' 1l ni ca studies of the stable polynorph B form of £io

[ 6, 7bi s(2ometdtoixget lwdxydtotagol iRRODYEPTS - éH&fﬂ%ﬂfﬁy@ﬁ iSe antL
hydrochl ori de .h be i vl dhtcoiietad GRoveh URseess, inhiiitakky, and
subsequeftt ".1&%\é§ﬁcgggﬁg{:‘%§% s,geat single dosgs 20 rangi ng fram,25-200

mg/ day ogelDO- #4660 nyfinkékitOasa f COFIESse SOARIFIES 5 ed 324 PEFe
events tnat, wer el &l .t Nan; at gntN-REMREMLY, fTd aalosarRirddels .

my/ day. ﬁOJaOJCFa% %e(f%??lﬁée ?‘gg%%%‘féf ud§/1 the dose linmting toxicity at 200
ng/ dagswas di arrhea. This observed side effect was effectively controlled
2s at the 150 daily _dags V, i Lopeani-de sthandi Yads e sarand
adver se gb%n?or;g’bjélmearfang%%gs%% udir%i, a_nc‘?l nost S?si gnificant toxicjty at
150 ny daibytmaves andonoapr [de ccamhéntdr itdsh aakdrbesueres tRRTIRYOT ed
for other EGFR inhibitor agen in.elinical ' asl NisS-o agBr hagk Af1'@bove
30 wai st Pa8#8RY§Hut i Pﬁégﬁﬁ%’gg )fn%éie%ﬂs@gl pt%Hér%cpE,esar 5. chest anagﬁ%ack.
The rash .Basasrddniiau@edT/g50pAL 0D Dgyanf PN shefd oy 251 evambar ni $9°9, in

epi dermal hyperproliferation, It is kLsten i :
Y per ngneEATIARN GUELIPRELERAS- 1B S8R0 R e Lt e, of which
condi ti oy Thidukash hase it bPear farsirgni ftivanetd5 i ripbth mencht eqsiet i @ft s

staying on the Phase Il trials. _The,stable.pol ynorph m of s ot
.[6,7-biS¢geﬁ§@ﬁ@&y5@509§§ﬁ®}%a25@¥nlnhgglglgg YIREP g%o&gﬁ, Q' radiation

dosage of 1-100 Gy is utilized preferably in conjunction with at
least 50 mg of the pharmaceutical compound, in a preferred dosage

35 regimen of at least five days a week for about two to ten weeks.



24 MAR 2004 -51 4-yl]-(3-ethynyl phenyl)-am ne hydrochloride has been tested
in a total of 290 patients in Phase | and ongoi ng Phase IZI,S]qmrmand
demonstrates a well tolerated safety profile. Furthernore, prelimnary

evi dence of effectiveness was observed in Phase | 5 studies. For exanple,
in one Phase | study of 28 patients, 8satients remain alive over a year
after inception of treat ment and 12 patients renmained alive from9-22
nont hs. ord h a 8 I e;shapleid

pol ynor thB fo% F%e%p' D% §ar§#h%xgét %%egqalulaga[%ﬂﬁoﬁi- fbe ]l§i aieidl

( 3- et hyngbpbenyl) - a:mlﬁe Iq;tdwohhl oni de | samhab uduidrat mgsdes oFOMPTHEOS
ng/ day, preferably.5-2500 /da st._pref bl 00 A se |
cli ni cal aé@ﬁﬁﬁﬁ&?%&ﬂ Ist' i B Wi %‘H‘“%rﬁeEBr agrrlt())r%gef’éa i ?C?%na &gpru s odrjfl the

t r eat nentgveprebear, akiry 5qumﬁctdtrtomadrie @fcctstaheefealbv\pngsgﬂ.@a’pe OTaxol ,

Genti t abi ne, Taxoter Capci ta SEUY, ation
t r eat menPIORYIe ﬁéﬁﬁrﬁgér’ atf ol é&?&%ﬁ? w%]aseg# Epﬂlo} [IPI %&efr%?'(&:jal
St udi es %QeTrgjﬂeJrP&taw |ttn§l rag}npoagant ssiiudi esolpfatteheost a;b?loeirpgl mer pht B

f f [6,7-b 2-neth | 4-yl
h?(rjrnoghl [GPF“H’én:E‘% P&Enri’ @’ 8‘?13}%1%51 ot qlr}:lr.? g ‘chaf(r?%gra%n k“gnché'bﬁ and

neck cangghoahdlr €61 BCHASWLIOVIaT thl mamtat atecrliG0enyfoai aqmmm
initiated. 25 Indications of single a e t angzl -tUHD£haCtIVI tr}/nfor Stl&em

st abl e pé‘pgﬁﬁpbﬁnBtpgpﬁpgf are known 1i e ar ese techniqgue

[ 6, 7- hps bR~ etRoxKet hexydabi Aeztdn NeKedddy Jeethybytpheryin - am ne
hydr ochl ori de was seen in patients wth advanced cancers in several

different tunor types. For exanple, 30 initial findings indicate that the
stable p XEDEHBlggéﬁééﬂé)fa ents, such as MMP-2 (matrlx—metalloprotelnase
'[6,7-bis nmet hoxyet hoxy)qur nazol i n- 9- \t/ (3-et hynyl pheng %@t 4
hydr ochl @i dahiki 039\%4 | MR B r s e i B ﬁi-%‘?%%ﬁtle&l?atsﬁatg) t‘i/%rsa’s ap

monot her apy._Whenadid Skl tg)Pahhent Soms | tté*d\b@needdh@adcarﬁhmlkm
cancer. In prelr nary results 3 patients 35 had abj ectrve arti

r espori§ewithhi ltdeansidrowdatdfent S& hotBtEEETendd ofthE st Ci;lsat i of
their di ?_y §-ﬁaé&1§£i‘<§al T&?mposz.r.‘l:l%@ 4@Q4 11924 acdviifrar WEE«:@ﬁBle%:@hméful
c

- appar ent aracteristic of the anti-EGFR inhibitors undergoing

cli ni cal Cﬂﬁst’[ﬁngnhmgtpéﬁorlﬂééluﬂﬁ SPPEBREREL dRyE90%LRF - t FRl985ihyr AR of

patients, i, EQ $p Sty Eh‘af éfuﬁ%a%ﬁ&%gtél;glcﬁ;wﬂetﬁresé8lﬁatbeﬂér£hase
Il study™in re ractory rion- srra | ung cancer (NSCLC) patients al so

i ndi cat eartEhed@‘dre-c};ted/exiESEgOoﬁ6t/|3§a5’ﬁerﬁp iLisheAe OstabrE” $dl-y ot B ¥Or m
of [6 @é| lg@%%ggt nggg;gﬁt_rrr;,%@ tui-pazel i rig%syl ] EtlQoﬁéaﬁt baﬂéh@hﬁ?ﬁiicaﬁlaﬁ

hydr o ori’de™as a“single agent antitunor drug f first 19
evaI uabl elopat97éﬁt4§7ﬂ.nlt héléeddqulzs $adl ¥bj )ectEi‘—\Fé’PﬁalPt PatepbspBRsdSatypR| e

anot her %apatg}g%rbtg%ﬁhgwe((}ﬁ\éldd%lgc&%b%f %gstalglglgl)zawboggpf)—;t;bel rqu§§§.§§d

st at us. Srtical” respofises Were observe atients wh been
treated mebrueusl 96W| fR9BWw EAdISHEBBlE fméiﬂerﬁh%héf@@tlﬁé‘b’mWr r eéﬁﬁenSWOThus

it appear th bl,e. po hBfo 1lished
[ 6, 7- bi s(9§/?g§?igxy§f%%% %uclpn!a% %’g 9%)/I ]t?gé’{ hyr?t(? | p 8e/n3y lfam(ﬁgb Tehe
hydr ol @slt:lgdetl sl3 Webb8i ol @0at¥y, 336 (pdbthshem Hnbehti $,act?IB) i nWO

| f h |
St o ag8i0sela rBtTeRss TRt At Bt o ELrbpab! plpt BBl TR kLR
chenot hersagy, oamd (tpilﬁla\&letdjrmﬂsy that aeedhj sEcpapheho@at;ahty Popdfiicafaent o
b EGFR i L .
o B R E TR N LA Bhal " O gl FonBEDRNag R, TR
enfl pOIt nt1£99tola‘:\{l denceogbrani - (Epifﬂig.s&ﬁd v®ct1yolt37;n artso ]t96995)eenWj)n 9tgdé2889
patrents w ovari an cancer_jn S nJu 7,
prel i #0ndpybléstiets FiehtSTents h 881' e%@> C% p%ﬁfi%ar E?@%%Jo X: Bl e
anot her 4 geaf)i endcsr shveshsvisiencenppl acst abn | Noat IPtIrT/CEfB%IJ!eIltlel seEsed

st at us. Docurrent ed evidence of anti-tunor activit en i t her
EGFR posﬂtql\Ye?-ﬂurri‘a?%i/pegur‘??\%qrh(ﬁarﬁf%%’ﬁ%&?épa dN?engi’f%ez rcha C:ﬁ

from Phagg .S HJi £§94Y), Great Britain patent application number 9912961. 1
(filed June 3, 1999), United States Provisional Application No.
35 60/148,464 (filed August 12, 1999}, United States Patent 5,863,949




35 cancer patients wth nmultiple tunor types. 24 MAR 2004 53 \What is
claimed is: 1. A honbgeneous crystalline pol ynorph of thé@ﬁyﬂAﬁqﬂm¢ride
salt. of N-(3ethynyl phenyl)-6, 7-bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne
designated the B 5 pol ynorph that exhibits an X-ray powder diffraction
pattern having characteristic peaks expyessed in degrees 2-theta at
approxi mately 6.26 , 12.48, 13.39, 16.96, 20.20, 21.10, 2Z.98, 24.46,
25.14, and_ 26, 91 poh ya8y phyafr &l 8tAtds BhA@MACEeBEZLB by (1dmead r ay
powder drﬁ‘sﬁuaec G forvggtst'e!rln s{fgwn in Figure 3. 3. A crystalline pglymorph
of the hystiwety ori%ie d&99)ef and European Patent Publication 0,
N- (3- et hynyl phenyl )+ 8, 78k s( t haxyet hoxyd =G4 NaEeparaitiedehdesignai ed
the B po%?ﬁﬁgﬁﬁ“%Lé¥§§&2Fbi%%gﬁﬁ X-ray powder diffraction patt rq@@sv'ng
char act efheii ¢ greakseteiar ebyedrefetengees 2PISIERETA AMEagpr 8RFAnd ‘y§6. 26,
12.48, 13.39,.16.96, 20,20, 2 , 124 48 125 .al4 iandy26nl8ibivhhgh is
. free of %ﬁ%19353¥§n%F%hF§%$eT%%é%&riﬁ%?gh of claim 3, changctetized by the
X-ray pomder1di flicact poaferpatt eme Showa tha¥isehactdvely Snhabisn ST on

conprising_a crystalline, polynorph r [ oY) i e.
N-(3- et h%?’(%é%ﬁ') . 6{#95?}5?2?% eo%%%E%(y%fg%%%%g%éngérﬁnrﬁeges(il nat ed
the B popjgoi phuirbas, extimp-bi t a8 5X- MEp-poWEP-di IR dMEgd Oy eMMPhalE ng

characteristic peaks expggfsed in degrees 2-theta at approxinately 6. 26,
12. 48, 1¥MBolZjeam@ MBB 29 - 25 21.10, 22.98, 24.46, 25.14 and 26.91, and a

carrigp, wherein the conposition is free of the A polynorph. 6. The
conposition of claimb5, wherein

Al th ydrochl.ori de of.
N- ( 3et hyﬁymghéﬁ?r:}fe,f:?-%@-eﬁef’ﬁoﬁ%‘r‘g R -1296% u38ch1oln, the present
X-ray 30 i{-}@%ﬁ%ioﬁi Liragtiompath@riz-IsBesngRehaBatsse | sana fiwaksmprpndssed
'in degrees 2-theta at agpr oximately 2-Thetal (rel)2-Thetal (rel) 2-Thetal
(rel) 2-Thettpd(iel FoeThet WYWiReIY6355100. 017. 6682. 5 22.9824. 8
27.5340. 9326523 - F{ 8603 p2L8.0k930bE€n23n2892 £3n38 ] 1481 h§BI024E2rPamogd VAR

2004 3§4cyclopentyl)—amino]—propionic acid;

3—ex0*3—[4—(4—fluoro—phenoxy)-benzenesulfonylgmino]—8¥oxa—
bicyclo[3.2.1]octane—3—carboxylic acid hydroxyamide;

20 (2R, 3R) 1—[4—(2—chloro—4—fluoro-benzyloxy)-benzenesulfogyl]—3—
hydroxy-B-methyl-piperidineﬂz-carboxylic acid hydroxyamide;

4—[4—(4—fluoro—phenoxy)—benzenesulfonylamino]—tetrahydro—pyran-
4-carboxylic acid hydroxyamide;

25
3—[[4~(4—f1uoro~phenoxy)~benzenesulfonyl]—(l—hydroxycarbamoyl—

cyclobutyl)—amino]-propionic acid;

4—[4~(4*chloro~phenoxy)—benzenesulfonylamino]—tetrahydro-pyran—
30 4-carboxylic acid hydroxyamide;

{R) 3~[4—(4—chloro—phenoxy)-benzenesﬁlfonylamino]—tetrahydro—
pyran-3-carboxylic acid hydroxyamide;

35 (2R, 3R) 1—[4—(4-fluoro—Z—methyl—benzyloxy)-penzenesulfogyl]—3—
hydroxy—B—methyl—piperidine-Z—carboxylic acid hydroxyamide;

3—{[4—(4—f1uoro—phenoxy)-benzenesulfonyl]—(1—hydroxycarbamoyl—1—
methyl-ethyl)-amino]-propionic acid;

40
3-[[4—(4-fluoro—phenoxy)—benzenesulfonyl]—gd-hydroxycarbamoyl—
tetrahydro—pyran-4-yl)—amino]—propionic acid;

3-exo-3-[4—(4—chloro—phenoxy)~benzenesulfonyl§mino}—8—oxa-
45 bicyclo[3.2.1)octane-3~carboxylic acid hydroxyamide;



9. 5533. 918. 7491. 523. 9063. 028. 6174. 334. 7191. 511. 4141. 519. 379L024. 4596. 829. 00
01. 435. 7370. 812. 4836. 420. 19614. 425. | 3810. 029. 7972. 136. 2884%. MAR. 20869. 620. 734
4.225.6173. 730. 2670. 936. 8090. 614. 7812. 121. 10314. 425. 9083. 930. 9001. 637. 2691.
115. 7202.921. 8734. 726. 5272. 831. 4752. 237. 6431. 416. 9595. 522. 4524. 526. 9115. 631
.8152.438.1141.7 7. The conposition e34-claim5, wherein the

N- ( 3- et hynyl phenyl ) -6, 7- bi s( 2met hoxyet hoxy) - 4- qui nazol i nam ne hydrochl ori de
in the polyperph B ornflsochapnehekiyzeteny erfees X T ayy pawileo ] dBf-bract i on
pat t er n, SBOWNG (8. Bl gybet 3ne53-8ca fo@hal decett d dabd composidd oranai ch
conprises a therapeutically effective anount of the polynorph of claim3
and a phgy mageps i ¢al kyuassophaibey Casen Sine sief i yi drie hareacsiytd e
conposi Hpgnj.?_I:g%ogglgbeaai@qﬁycﬂ@é@ﬁamil@e_9. The phar maceuti cal

conpositron of claim®8, wherein said conposition is adapted for oral

admi ni sf£at i o e Dha MReeuptapkcoamies) than olollids dofuherein he
phar maceuti cal conposition’is inthe formof a tablet. 15 11. Use of the
pol ynor pbmpduntai m 3 for manufacturing a nedi canent useful for treating
abnormal cell growth of a cell expressing the epidermal growth factor
receptor (EGFR) in a mammal. 20 12. The use of claim 11, wherein the
abnol@rabticet |argriowriyicgebeal f, agaNfaodecdBAing WP iEffe COXGddt APRiIPpEAEP eat i ¢,

hepati ¢, gl | QAT ofiB RAIAiALNR, DI eas! a1ieAdoe Nefed CoRPRAGLALroBERS! A €,
col orec'?lé , lung, renal, kidney, ovarian, gynecological or thyroid cancer.
25 13. iheemtsiomf claim 11, wherein the abnormal cell growh is non-snall
cell lung cancer (NSCLC), refractory ovarian cancer, or head and neck
cancer. 14. Use of the polynorph of claim3 in conbination with an .

anti -t unpe egeturskbéctire dresenthényeotpor orisi stlisegbef ugediviidti 61gRALDbI t or,

‘an al kyl ating agent, .an, ' 004y, =p5 olite, ijAkekgal ating
ant i ﬁo’ﬁ%‘?s‘gﬂﬁ’?%% h* a%ﬁﬁdﬁsﬁh%%%gagg}é?f ?:g%ﬁgggi %h%gl 'E:%? Yan enzyne, a
t opoi SoOpEFrRSeephlithhdbrgrawtyi damgicoal ra@gyorse nesionises, aucanes E&Eikone,
and an anti-androgep_for nanufacturi 'q@ﬁeé(}t ef oL LT ealigng
abnor mafPEEPPIHT Dt EG%f agtffg? LeX%pr 8§§i ?\Og%%le epi eurltr% %%ac;{/vt hr%act or
recept o nBi HGER); VEGE rneasahladenddiireddeds gtowthr 8pctrdmlg inhdbidtodls i ne
pol ynmor ph of N-(3-ethynyl phenyl): 6, 7bi - et Y v 4- U oljnham ne
hydr ochFBF‘Pd%Sdgéggn %/%%pttpc?ﬁs B olrg/onlo%cgﬁlze\%ﬁg%%s \Ergl)éx%lpﬁt euJX ﬁoldg{r?%r ph,
whi chg cesBE? Seectpeost ephabitecs ystakchi ZngothéB boganic molecules or
et hynyl phenyl ) -6, 7- hi s(2-net hoxyet hoxy) -4: gyi n i i n droehl ord de in
a sol veﬂflté%ﬂ‘é?'?%i ng*al cHEE ’fé f’ﬁ‘g pregk(?ggs g%(?%:*g% 1?‘,£ywhere| r?gyt%fe
sol vent gt betneonpehsesed@t einc. of South San Francisco, California,

UsSA) .

25 EGFR inhibitors are described in, for example in WO 95/19970
(published July 27, 1995), WO 98/14451 (published April 9, 13938),
WO 98/02434 (published January 22, 1998), and other compounds
described in United States Patent 5,747,498 (issued May 5, 1998),
and such substances can be used in the present invention as
30 described herein. EGFR-inhibiting dgents include, but are not
limited to, the monoclonal antibodies C225 and anti-EGFR 22Mab
(ImClone Systems Incorporated of New York, New York, USA), the
compounds ZD-1839 (AstraZeneca), BIBX-1382 (Boehringer Ingelheim),
MDX~447 (Medarex Inc. of Annandale, New Jersey, USA), and QOLX~-103
35 (Merck & Co. of Whitehouse Station, New Jersey, USA), VRCTC-310
(Ventech Research) and EGF fusion toxin - (Seragen Inc. of

Hopkinton, Massachusetts). These and other EGFR-inhibiting agents




15 17. The process of claim. 15; wherein
N-(3-ethyny|phenyl)-6,7-bis(2nethoxyethoxy)-4-quinazolin‘g#iﬁ'éR 2004

hydrochl oride' is prepared by coupling a conpound of formula 6 NHz 6 20
~with a conpound of formula 4 C1 H3C-0~0 ~ ~N H3C~0~0 \ NJ 4. 24 MAR 2004
-5618. The process of claim 17, whereizg.said conpound of fornula 6 is
prepared by heating a conmpound of fornmula 5 CH3 OH NHz 5 5 in a suspension

of nmetal alkali QPp- ol.yent, .. 19-+ The,Hqeass of claim 17, wherein said
compound*dt o'l a - F?gpkg%ared by chlorinating a conpound of fornula 3

H3C\ ~O OGO H3C~0~0 10 3. N J 20. A process for the production of the
Chl ori natE T P R T P ne ermeind or Tormil e 1875 G- -0 0
H3c~0~0 South San Francisco, California, USA), can also be combined with
5 the compound of the present invention. VEGF inhibitors are
described in, for example in WO 99/24440 {published May 20,
1999), PCT International Application PCT/IB29/00797 (filed May
3, 1999), in WO 95/21613 (published August 17, 1995), WO 99/61422
(published December 2, 1999), United States Patent 5,834,504
10 (issued November 10, 1998), WC 98/50356 (published November 12,
1998), United States Patent 5,883,113 (issued March 16, 1999),
United States Patemt 5,886,020 (issued March 23, 1999), United
ctates Patent 5,792,783 (issued August 11, 1998), WO 9%8/10349%
(published March 4, 1999), WO 97/32856 (published September 12,
15 1997), WO 97/22596 (published June 26, 1997), WO 98/54093
(published December 3, 1998), WO 98/02438 (published January 22,
1998), WO 99/16755 (published April 8, 1999), and WO 98/02437
(published January 22, 1998}, all of which are incorporated herein
in their entireties by reference. Other examples of some
20 specific VEGF inhibitors useful in the present invention are
IM862 (Cytran Inc. of Kirkland, Washington, USA); anti-VEGF
monoclonal antibody of Genentech, Inc. of South San Francisco,
California; and angiozyme, a synthetic ribozyme from Ribozyme
(Boulder, Colorado) and Chiron (Emeryville, California). These
75 and other VEGF inhibitors can be used in the present invention

as described herein.

ErbB2? receptor inhibitors, such as GW-282974 (Glaxo Wellcome
plc), and the monoclonal antibodies AR-209 {Aronex
30 pharmaceuticals Inc. of The Woodlands, Texas, USA) and 2B-1
(Chiron), can furthermore be combined with the compound of the
invention, for example those indicated in WO 98/02434 {(published
January 22, 1998), WO 99/35146 (published July 15, 1939), WO
99/35132 (published July 15, 193%3), WO 98/02437 (published
35 January 22, 1998), WO 97/13760 (published April 17, 1997), WO



N J 3 having an hydroxyl group, to provide a corrpound Muﬂﬁ 24
MAR 2004 -57 cl HsC~0~0 ~ ~N H3C-0~0 ~ NJ 4 by reactlon t hereo

solvent m xture of thionyl chloride, nethylene chloride and
di et hyl formam de; 5 b) preparation of a conpound of fornula 6 NHz 6 in

situ fromstarting material: of conpdfund of forrmula 5 CH3 OH NHz 10 $ by
heating the conmpound of fornmula 5 in a suspension of netal alkali and
sol vends /edo7eaciponl bihédie ndrypourd ofi9f96r)rm| angted sitares t Fatieatconpound

of forrmula_4 t f f | a | th
COWDOL?\ds%?'?%Qw%as’ﬂe?gD%‘f‘%}g&lfjﬁn ZP %ém, and rl?rpl‘l%ccia%tah.%scrﬂac& ge in e
N-(3- &4 h&’?‘?'903”y|(is§u8dblMa(ﬂcmtilpxyHM)(y) - Wil Bclgui ez old Ianitresceby

hydr ochi ori de; d) tall . . N
N emonPaenb e PErsihr ap ot eSS} S8 gy ndSGFFRAREne BXDE2

hydr9CPé9ébQ§r Kanabeebek, usrttait ey pohympepbebBtf dhRention are also
described in United States Provisional BApplication No.
60/117,341, filed January 27, 1999, and in United States
Provisional Application No. 60/117,346, filed January 27, 1999,

both of which are incorporated in their entireties herein by

10 reference. The erbB2 receptor inhibitor compounds and substance
described in the aforementioned PCT applications, U.S. patents,

and U.S. provisional applications, as well as other compoundé

and substances that inhibit the erbB2 receptor, can be used with

the compound of the present invention in accordance with the

15 present invention.

The compound of the invention can also be used with other agents
useful in treating abnormal cell growth or cancer, including,
but not limited to, agents capable of enhancing antitumor immune
20 responses, such as CTLA4 (cytotoxic lymphocyte antigen 4)
antibodies, and other agents capable of blocking CTLA4; and
anti-proliferative agents such as farnesyl protein transferase
inhibitors. Specific CTLA4 antibodies that can be used in the
present invention include those described in United States
25 Provisional Application 60/113,647 (filed December 23, 1998)
which is incorporated by reference in its entirety, however

other CTLA4 antibodies can be used in the present invention.

Such conjoint treatment may be achieved by way of the
30 simultaneous, sequential or separate dosing of the individual

components of the treatment.

It is expected that the compound of the invention can render
abnormal cells more sensitive to treatment with radiation for

35 purposes of killing and/or inhibiting the growth of such cells.



24 MAR 2004 -58 21. The process of claim 20, wherein thezﬁrﬁ@ﬂézﬁtion
chlorination is quenched in the presence of aqueous sodi 22
The process of claim20, wherein the substitution chlorination is quenched
in 5 the presence of aqueous sodi um bi carbonate. 23. The process of claim
20, wherein the substitution chlorinat3®dn is quenched in the presence of
aqueous pot assi um hydr oxi de, aqueous potassi um bi carbonate, aqueous

pota55|qgg§ @93359, A0 Ushwaeli 1A canbonat eredatasmtd ua emehiodoffod 0 24.
A process for thée production of a crystalllnengphyngrph of _the

hydrochl@¢mﬂetsé}ﬂgofabnormal cells treéatment with
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et hyny. gphegglgr Soﬂyg%é2{ﬁgﬁgfyetapX%}o&rgglaaéeébﬂanuch&oambdnxfxgna
sol ution® cooling the solution to between about 65 and 70
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(rel)14. @ﬂ@26§@ﬂj@5t01557en53036655ao83;2358@@5921$q99916a11y2392¢é19ﬂ 8721

50. 73. 768492. 33.167551. 52. 692651..79..25019 8 7 34. 32
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92. 439740. 65. 988282. 14, 2064514. 43..43610 9 1 532.94.0
6007417328830 85059855 bSP5378E VY57 2%%8’3 %%‘j’éggeﬁﬁ gggé‘léz@%%%zgglos?z
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1. 54056 Wavel ength 2: 1,5443 Rel 00) phked:
3.000 tou2B2diy &oMrs % 07gaY §t epT Q‘E’}Eéo%gssg) Fﬁggg %tth %Hml?%
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.3791.024. 4596, 829. 000 7370 8 6. 42% 19614425 0. 1962, 136.
2881. 01318889520 7384 228 8173°%8 158?3?936 58%8 g%%: é%%ﬁ%blqﬁgsf%‘ 5. 90
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522 452412§t08351501‘:‘6301t1§ér523€3r§5 lalléfé‘L w71th1n the scope of this invention.

Certain Aisotopically-labelled compounds of the present
725 invention, for example those into which radioactive isotopes
such as 3H and 14C are incorporated, are useful in drug and/or
substrate tissue distribution assays. Tritiated, i.e., 34, and
carbon-14, i.e., 14c, isotopes are particularly preferred for
their ease of preparation and detectability. Further,
30 substitution with heavier isotopes such as deuterium, i.e., 2H,
can afford certain therapeutic advantages resulting from greater
metabolic stability, for example increased in vivo half-life or
reduced dosage requirements and, hence, may be preferred in some

circumstances. Isotopically labelled compounds of this

35 invention can generally be prepared by carrying out the




and at | east one earner. 26. Use of the compound of claim3

conposition of claim5 for manufacturing a nedi canent usﬁ]ﬁuﬁikoédﬁgr eating a
tumor in a subject by inducing 10 differentiation of tunor cells expressing
an epidermal growth factor receptor (EGFR) in the tunor. 27. Use of at

| east one of N-(3-ethynyl phenyl)-6, 7- B8s(2- met hoxyet hoxy) - 4qui nazol i nam ne
or pharmaceutically acceptable salts thereof in anhydrous or hydrate 15
forms fQor manuact Wifd & caedincamntdisriiel ahay otr enti agaiSGRE babowsmal |
cell lung cancer), pediatric malignancies cirvi.cal and gher ggngigdcaused
or pronendd BYPREA&HTPABI |3 okeadis EMPY2DERdMRTOPICeANcet 2P BAF T EN' 5
esophag [ 8Bl INAR{o SR FR)oa 19Ty NeoRl1asd eaybangousidgseashsedsn a
manmal . E%B(g%éﬁ Use of a crystalline pyo_l ynor ph of the h¥dro hl ori de sg{t of
N ( 3et hyeytilp ey gy 1hs SrE--neirsaretifedy)y - £5GGTRAZ6! FRaffRe “GBEPYRS! ed
the B.polymproh tRat exBhbi £S5y an, ot r ay, pewder ¢ défipaetion mealics Bavi ng
char aét grfi gtglkg p%gﬁénexpresseﬁ in degrees 2-theta %t 6.26, 12.48, 13. 39,

16. 96, PHathacit ;a2 RXCO®ODUL Yens 282347 HRg2BEIEINWALER PECOMRESSES he A
pol ynmor ph for . fact yri | £an|nt c}ﬁgj&ﬂd.for treati ng NSCLC (non
smal | ¢ |5Pﬁ°€&g:%g§ﬁgglr#{élg%éfaﬁ?§?$a i gnanci €s, cervical and other tunors
caused or pronoted by human papilloma virus (HPV), endonetrial cancer,
glioma, l.anona, , Bar Vet - 24 20041+80 1 Rleingngnt
syndr omi;g?' —gg?Je%Eﬁ %‘%ﬁ@é?ﬁ ﬁzjg{%agﬁ%é%% %’;lrﬁeouls}Mc(;‘iRéeasesyor9 B ngﬂ_

at hengs eh@mes ity droch narinel, . p2@ feTablysehef stkhl tn PILvrod! BBt n Yhe

nmedi canent further conprises an f f y

i mrunot ﬁé’P&ﬁP]ﬁg‘énP?egg.atTh%OSﬁ% %}‘f g}z%%%ggégp gﬁ%?%l&ﬁg? eagrqr_ezdsiocoanent
furt her neomyy sesoett hate ferrdidtyh an20OEGRR dawl ahe - EGR amf | bbei edPoveao 31.
The use of claim?27 or 28, wherein the nedi canent further conprises a
menber &F&HEGHoUp consisting of inhibitors of MW

(matrix-metal |l o-proteinase), VEG-R (vascul ar endothelial growth factor

receptor), famesyl transferase, CTLAQ. (cytotoxi - |.ynph t i 4)
hnd SnERT I % S GECRRT b Rbe VRS o DS st SEaCiEL S R )
| east ong Gfe . Hr ( 3netdeymyinphdaryd,) - fndi bils( 2£foet kocayef kox Watdqritrrazohéhan ne

h tically. t abl l.ts th f . d
For " manGraE (9T AR EAaRT "GCar O IAANED ETAG LRAJdSUR Sbhne el |

basal . Qm&aua £&ldi caraidonp okitheaskén, | namceasoExposedesd &hé sun
or in persons of 20 high ri,sk to sai d carcinoma.

33...A pr o] hng a
conposi TISH IR RESH o S5t LG & 'asreénea}aélro%at’aloﬁarrléaﬁoF%ﬁ%rg%h %{; g?ﬁ%
hydr oghlQyrd 8- S&anc®r of the anal region, stomach cancer, colon cancer,
N (3-et hynyl phenyl ) -6, 7- bi s(2met hgxyet hoxy) - 4: qui nazgl. i nam_ne i ted
the B péisaiph Ctaﬁléterexhgﬁm%giﬁgk 5tP§9¥%)ovd)%1'9-d’l f PFEETSh Bg?f%grglﬁghavi ng
char act et 8t foeaks @@rﬁa&@%ﬂah dagsass cArhdtromt ofpphexiensibeley 16 uR6,
12.48, 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14, an is

| d 26.91, .which
free of aawcimemed ywbr phe EBHBrFsi f R Fh Pt h’éﬁ%r‘{%‘%h‘l‘?iﬁﬁ Py PO PR wi t h
a carri gy 39e34, f@@)gr@%@ i9fr €1 i Bedde, Wneietdr t BE the esophagus,
N- ( 3- et hynyl phenylll) -6, 7- bi s(2nmet hoxyet hoxy) - 4- qui na}gol i nagl ne hydroc&hl ori de
in tHS pEyesr pht BEher FrRd Lo Ratestam e FHC heCX- FRS BBRAEF 18FF SY2HTbn
pattern Pé!,oﬁ‘_‘.!!,'EaEngr Sf?’the %%M@,Ooﬁarathyroid or adrenal glands},
sarcomas of soft tissues, cancer of the urethra, cancer of the
penis, prostate cancer, chronic or acute leukemia, solid tumors
of childhood, lymphocytic lymphonas, cancer of the bladder,
30 cancer of the kidney or ureter (e.g., renal cell carcinoma,
carcinoma of the renal pelvis), or neoplasms of the central
nervous system (e.g., primary CNS lymphona, spinal axis tumors,

brain stem gliomas or pituitary adenomas).

35



acceptable Garner. 36. Use of at |east one of

N- ( 3- et hynyl phenyl ) - 6, 7- bi s( 2- met hoxyet hoxy) -4 5 qui nazol i nam ne or
pharmaceutically acceptable salts thereof in anhydrous or hydrate forns,
for manufacturing a nedi canent useful -¥%r treating NSCLC (non snall cell
| ung cancer), pediatric nmalignancies, cervical and other tunors caused or
pronot edadyys N papil loma virus (HPV), endometrial cancer, gli orra

mel anoma, Barrett's eso hagus re-mal i gnant, sy drone d

cancer s, TRt B} IHEC 4 a%‘{) t@‘ c&Pﬁ%@b‘ug d e%t%eesg%?gargﬁer oscl er 05| s in
a manmal it ﬁ@&%ﬁﬁorf Wit neoRprises (and ehithesuloreduoint
antl-EG#ﬁ]an G- ant

anti - i bodi es a nber of the gr.ou an stlng
of i nhi bp:t@hsf@raM/PE{%?PPRﬁﬁt%pr%%%?%éE&%Y ev’%@ﬂﬁoda&) U

endot hel | @il]&wf’x‘% hotaetanrkeceptor), farnesyl 15 transfer ase, CTLAa
" (cytotoxic ' ynphocyte antigen 4 and erbB2, MAb to VEGFr, rhuMAb- VEGF,
erbB2 MAb and avb3 Mab, 37. The use of claim 12, wherein the abnornal cell

growt h i %Eﬁ dfﬁfcéfc e g£h§g%n&yeogs%h%fﬂ%k@é@h@ZanW@Q&Qbﬁ ,then

abnor mal gro i s colorectal cancer e use of claim12, wherein
t he abnoﬂrﬁkopeblangrm\/t ﬁetsrpmsdabe' dhecamowy. The lnsdbéfiepaiah 15he

wherel n LRSS A0NOLIRLL 881 e SLAWI S ALANc0R0E! (225 410y The- Ussetifl alm

I's esophageal Scander” 42. The use of
cl ai md2or Wher e TuT e ab:rﬂo)r mendosl Logpbymer | 61 o\BodrEY &ingdr, 90.332lThe

use of claim e $ qbl.aste th
mul ti for%‘ﬂﬂilr\l\@e%}s'erbo#g% }P%qutggb\/\zeyélt%;ﬂ% aéb (ygng aﬁ‘ grag\?v?h is
‘hepati c £2PESF . rec@b MAR e 162 a45esTheonpeursd 18 &t vie2 tonkeFENRTPhe
abnormal_cell growth i nal Th rein the
abnor mal 2EEHD YOWE%I+§16§SIF?%ﬂQ%hCGF g? a7 EG#heI%£e50$icl%ln1l wher ei n
the abnogwehigehll agcowdincs b adder pcacedure in G. N. Gill, W. Weber,

15 Methods in_ Enzvmology 146, 82-88 (1987) from A431 cells

-61 35. The process of claim 33, wherein the carrier is azghma@gti cally

(American Type Culture Collection, Rockville, MD) and
preincubated in a microfuge tube with EGF (2upg/ml) in
phosphorylation buffer + vanadate (PBV: 50 mM HEPES, pH 7.4; 125
mM NaCl; 24 mM MgCl,; 100 pM sodium orthovanadate), in a total
20 volume of 10 nl, for 20-30 minutes at room temperature. The
test compound, dissolved in dimethylsulfoxide (DMSO), is diluted
in PBV, and 10 pl is mixed with the EGF receptor /EGF mix, and
incubated for 10-30 minutes at 30°C. The phosphorylation
reaction is initiated by addition of 20 nl **P-ATP/ substrate mix
25 (120 pM Lyss-Gastrin (seguence in single letter code for amino
acids, KKKGPWLEEEEEAYGWLDF), 50 mM Hepes pH 7.4, 40 pyM ATP, 2
nCi y-[®P]-ATP) to the EGFr/EGF mix and incubated for 20 minutes
at room temperature. The reaction is stopped by addition of 10
pl stop solution (0.5 M EDTA, pH 8; 2mM ATP) and 6 pl 2N HC1.
30 The tubes are centrifuged at 14,000 RPM, 4°C, for 10 minutes.
35 pul of supernatant from each tube is pipetted onto a 2.5 cm
circle of Whatman P81 paper, bulk washed four times in 5% acetic
acid, 1 liter per wash, and then air dried. This results in the
binding of substrate to the paper with loss of free ATP on

35 washing. The [*P] incorporated is measured by liquid



48. The use of claim 13, wherein the abnormal cell growgh,i mal | cell
| ung cancer (NSCLO). to 49. The use of claim13, \Ahererﬁrz]{'kﬁA@mgfnal cel |
grow h is head and neck cancer. 50. The use of claim 27 for the .treatnent
of non-small cell lung cancer (NSCLC). 51. ' The use of claim27 for the
treatnment of endonetrial cancer. 52. Phe use of claim28 for the treatnent
of glioma: 20 53. The use of claim28 for the treatnent of nelanoma. 54.
The pol waimi dfatci@t médfraringse | nIhceapongtabmorimal tde | asewcle obfa cel |

expressing the epidermal .growth factor. receptaqr i N, . 225 5b.
The. pol SRS 5 i 54T AR Ve e 8l E SFodth PaThes; Ao
squanbug eRldkgbbatdesndgpsteés: panthbeatde, ikepaitolagkdobkastome to

mul tiforme breast,. head, neck, eso hageal rgsta&e col grectal_, Il:{r(l:gT
renal , G DvEF FRAYT gURet of YR AT oPr%ﬁg? 1d ganRef>>38556 S Fhe

pol ymar piytof Gltai mab4rawber ein Wageabnernatesel | cgnomtmds s rdrikesnalthecel |

| ung cancer (NSCLC), refractory ovarian cancer, or head and neck cancer.
24 MAR ZEO£LUBRNITT7OMhelc A RPRE GF1d & mLSsor VaHee cgﬁﬁostihﬁ oh"of"iH & m 5
for use ;i 48atd N @ dFPrkidhse $Wiieatc 0y inducing differentiation of
tumor célls expressing an epidermal growth factor receptor (EGFR) in the
tunor. 5 58. A pharnmaceutical conposition conprised of at |east one of
N-(3et hmﬂeqhﬁé\éﬁdo% di Sd&-éﬁ&%qwttm%%ﬂﬂtﬂyn@&oIﬂm@&%&fncﬁs of
pharmaceutically acceptable salts thereof in anhydrous or hydrate forns,
and dOcahe emrdsaniusenventioa nede ofdessali®hori s mal 15 celHabsiHy d4hcer)
pedi atrisC Jngl | GRanGles, %M&ﬁi yH Alihel LUND S GRUSBL PThd¥ oIt ed by
human pagi|'l'dna Vi rus (CHP , endonetrial 10 cancer, Barrett's esophagus
(pre-nmalignant syndrone), or neoplastic cutaneous diseases in a manmal. 59.

A phar mageut iaccael Q. 111 ON .GORRYd sing the hydrochloride salt of
N- ( 3et hw%—tﬂ%ﬂmwﬁ#i—%% , - - et hoxyet hoxy) - 4- qui nazol i nam ne desi gnat ed
the B 15heol pimermtedeheti asdhi sompoan tXoraympywdefodi f ¢xaspion padt dPsShavi ng
charagteristic, peaks expres [ Lees 2- : ; . 39;
16: 93,% f&:e?&mﬁ%@o?’ezégb%, &%%21. %él,% B %n%'}%%‘ﬁ %&tlﬁ%?ﬁe;%f §t he A
pol ynor plapland aagenuier,, Hfidrl ,upewiden,r catgteriined NSGGE norwebatierst | ung
cancer), pediatric i i cervj cal r r

q‘rﬁ?rﬂd agg. Fggﬁgggz“?én 1 %%%Qef_)EQg (t-!ggﬂﬂ Scl'f\éa%@gygéte

pr omot e n papi VIiFus ( onetrir al cancer, glionm,

mel anomEorBarseing stesophafasr¢pr éomal | gmantcoprdricmes)s L cprrerb@tats,
neopl ast,i ¢ _cyt.aneous di seases or_ atheraoscl grosis.tn.-a gape:1 Th

phar nacell?tjie(f%lo&n%sosﬁ iS%ﬁerol eclséjleim gé%dr gggﬁlfﬁ)?iggeﬁﬁ b uolcij?%)g' eplsgermal
gr om0 fragtiara Ir esémpini st f EGER) . a25 abl.oifHengaitar oac eueagaloc oiposkerda lof

claim58 or 89, fQfMse in treatnent of tUIOLS that 8xRLess FFHERL thon

may be in unit dosage forms suitable for single administration

of precise dosages. The pharmaceutical composition will include
a conventional pharmaceutical carrier or excipient and a
25 compound according to the invention as an active ingredient.
In addition, it may include other medicinal or pharmaceutical

agents, carriers, adjuvants, etc.

Exemplary parenteral administration forms include solutions or
30 suspensions of active compounds in sterile aqueous solutions,
for example, aqueous propylene glycol or dextrose solutions.

Such dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or

35 fillers, water and various organic solvents. The pharmaceutical



62. The pharmaceutical conposition of claim58 or 59, \/\h&éimmmﬂ#
conposition 30 further conprises any of a chenot herapy agent or an

i mrunot herapy agent. 63. The pharnaceutical conposition of claimb58 or 59,
wherein the conposition further conprises either or both anti-EGR and
anti- EGF anti bodi es. 24 MAR 2004 -64164. The pharnmaceutical conposition
of claimb58 or 59, wherein the conposition further conprises a nenber of
the grogpnpersitdionsg rafy,i nhi bidesisedf MR Yariat rdddigtiainag- proyeedder)sS VEGFR

(vascul ar endot helial .growth. factor receptar,), r yh5 tr r ,
CTLAQ (89E8 881 LT Py HIRBe YAt T et ait it e ARz L AD H5 VErRe FOF
r huMAb- VEGH, 28mbB2s ™Mbt o, adpd evib cofifa i fihag pharimace eticdgli eadsposiichon of
claim58 or 59 for use as radiation sensitizers faqr cancer _tre or in
combi nagison G ¥ @nt¥SHdr nBRAI E’ﬁeraﬁS‘? .yef% é&g#ﬁléarpha‘f]r}é%eut@%ggﬁhs
conpogi ;AR nekg¢hak® 88car aB9starcuseailginie aohibatdoneotaiumoomgiewt h in
humans in a regimen with radiation treatmenth 67. At | east og}g of nd

N- ( 3- et IsjiAypcpheny Bpde Wit BLDAABEhGRPEtRoxYFP4E8 GUFRAZ6Y i ASAPRE o
pharmacqutigal |y ageeptabkeisal isadheseofnd nagehysr eugnoradiysngnesfiams for
use in inhibiting the devel opment of basal or squanopus_cell car c'&ngrcr% of

t a

the ski stiearatsas soiosed A WheBtiee? 30 pkd Lonst® o ThPRhUPFER i d

carci no . u&?@s‘&c.eu'fédﬁ'd COPmEsSsit fonofo£l @i BiBilvkergbe g
t her apet%?%%ﬁllfgggj effective amount is from1l tq 7000%1;?. .69. The
phar rhic edsioc abe c empdsyeroriibf Sef i ATBE, haker diitiefe IHEF BhRuCPPIINS -

effeCti%%e%QQ#%E %§té%8§1§ 113, &206h 1D 1 20 vl 1EBechBas FBREUE ifidjar and
conmposi tion of ¢laim69, wherein the therapeutically effective anount is

‘from 10Gitgh 1660enyla?l. watghphaHaiiylese c6Ap6sieion JINE aidAIRPUS

wherein the therapeuti ¢cal: f ti HERUHS 4 $AEn0ER 168 s240Q dithn 3the/ 2.
The pharsﬁlgggbtsﬁggﬁg %%rr%gé'l&%{irgnfag% ((:j?é%ilm 71, V\herrgi n thel t herapeutically

ef f ecti wetdveurbmpsuhronhesein map hy. COMDAPRAR' FODA ABEI, SRRk R b
pol yrisr B, L7 R S G BT e L o d e Arert Consr Sesrom 5

t o 2500 gy lefi fyitlgeagehyropphsuspending agents, together with ;luents

such as water, ethanol, propylene glycecl, glycerin, or

combinations thereof. Additionally, it is also possible to

administer the compound of the invention topically and this may

20 be done by way of creams, Jjellies, gels, pastes, ointments and

the like, in accordance with standard pharmaceutical practice.

The compound of the invention may also be administered to a
mammal other than a human. The dosage to be administered to a

25 mammal will depend on the animal species and the disease or
disorder being treated. The compound may be administered to
animals in the form of a capsule, bolus, tablet or liquid
drench. The compound may also be administered to animals by
injection or as an implant. Such formulations are prepared in

30 a conventional manner in accordance with standard veterinary
practice. As an alternative, the compound may be administered
with the animal feedstuff, and for this purpose a concentrated
feed additive or premix may be prepared for mixing with the
normal animal feed.
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20 chloride, and 11.0 kg of dimethylformamide were charged to a
clean, dry, glass-lined vessel under nitrogen atmosphere. 89
Kg of thionyl chloride were added to the mix while it is
maintained at a temperature of a less than 30 °C during the
charge. The contents of the reaction vessel were then heated
25 for a minimum of five hours at reflux temperature before
sampling for reaction completion and the pH is adjusted to be
maintained between 7.0 to 8.0, by using 50 % NaOH, as
required and the temperature of the reaction mixture is
maintained at 1less than 25 °C. The biphasic mixture is
30 stirred for fifteen to twenty minutes and allowed to settle

for a minimum of thirty minutes. The layers were separated
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5 heptane was added with continued distillation of the

remaining methylene chloride until the distillate reached a

temperature between 65 and 68°C. The mixture was then cocled

to 0 to 5°C over 4 hour and granulated for a minimum of 1

hour with the solids being isolated by filtration and washed
i0 with 90L heptane.

The solids (formula 4 compound) were dried in a vacuum drier at

45 to 50°C.

15 Example 3 -Preparation of compound of formulas 6 and 2 (Step 2):

Reaction:
CH, Cl
S ey a.
H,cO~ "0 N HN X
NaOHMW=40) MW=313.75 H,C. O/\/O SN
> o J -HO
toluene toluene, acetonitrile H3C' ~"0 N
MW=175.23 MW=116.2 MW=429.9

The following materials were used in the synthesis of the
compound of formula 6, as intermediate, and the compound of

20 formula 2:

Materials Cluantity Units Equivalents/Volumes

Compound of formula 5 61.1 kg 1.2 equivalents

Toluene 489 L 8 L/kg (WRT to formula 5 ¢’'mpd)
25 Sodium hydroxide peliets 4.5 kg 0.16 equivalents

Filteraid 0.5 kg 0.017 ka/kg (WRT to c’'mpd 5)

Compound of formula 4 90.8 kg 1.0 equivalent

Acetonitrile 732 L 12 L/kg (WRT to c’'mpd 5)

30
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reaction vessel under nitrogen atmosphere and the reaction
temperature 1is adjusted to between 105 to 108 °C. RAcetone

10 was removed over four hours by atmospheric distillation
while toluene is added to-maintain a minimum volume of 6

1 of solvent per kg of formula 5 compound. The reaction

mixture was then heated at reflux temperature, returning
distillates to pot, until the reaction was complete. The

15 mixture was then cooled to between 20 to 25 °C, at which
time a slurry of 40.0 L toluene and 0.5 kg filteraid was

charged to the reaction mixture and the mixture was

agitated for ten to fifteen minutes. The resultant

material was filtered to remove filteraid, and the cake is

20 washed with 30 L toluene (compound of formula ).

The filtrate (compound of formula 6) was placed in a clean, dry
reaction vessel under nitrogen atmosphere, and 90.8 kg of the
compound of formula 4 was charged into the reaction vessel
25 together with 732 L acetonitrile. The reaction vessel was heated
to reflux temperature and well agitated. Agitator speed was
lowered when heavy solids appear. When the reaction was
complete, the contents of reaction vessel were cooled to between
19 to 25 °C over three to four hours and the contents were
30 agitated for at least one hour at a temperature between 20 and
25 oC. The solids (compound of formula 2, polymorph A form, or
mixture of polymorph A and B) were then isclated by filtration
and the filter cake was washed with two portions of 30 L
acetonitrile and dried under vacuum at a temperature between 40
35 and 45 °C. '
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propensity to form an ether linkage between the alcoholic oxygen
and the 4-carbon of the quinazoline, instead of the desired

ethynyl phenyl amino moiety.

10 It has been further discovered that adjusting the pH of the
reaction to between pH 1 and pH 7, preferably between pH 2 and
pH 5, more preferably between pH 2.5 and pH 4, most preferably

pH 3, will improve the rate of the reaction.

15 Example 5 - Recrystallization of compound of formula 2 {which
may be in polymorph A form or a mixture of polymorphs A and B)
to Polymorph B (Step 3)

Reaction:

20 2B ethanol
Polymorph A »  Polymorph B
water

The following materials were used in the conversion of polymorph
A  (or mixtures of polymorphs A and B) to polymorph B of the

25 compound of formula 2:

Materials Quantity Units Equivalents/Volumes
Polymorph A (formula 2) 117.6 kg 1 equivalent
2B-ethanol 1881.6 L 16 Likg
30  Water 470.4 L 4 Likg

The following procedure is exemplary of procedures used to

convert polymorph A {or mixtures of polymorphs A and B) into the

more thermodynamically stable polymorph B of the compound of
35 formula 2: '
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dissolve. The solution was cooled to between 65 and 70 °C
and clarified by filtration. With low speed agitation, the
solution was further cooled to between 50 and 60 °C over
s minimum time of 2 hours and the precipitate was

10 granulated for 2 hours at this temperature. The mixture was
further cooled to between 0 and 5 °C over a minimum time
of 4 hours and granulated for a minimum of 2 hours at this
temperature. The solids (polymorph B) were isolated by
filtration and washed with at least 100 L 2B-ethanol. The

15 solids were determined to be crystalline polymorph B form
of [6,7~bis(2-methoxyethoky)quinazolin-é—yl]—(3~
ethynylphenyl)-amine hydrochloride substantially free of
the polymorph A from. The solids obtained by this method
are substantially homogeneous polymorph B form crystals

20 ' relative to the polymorph A form. The method allows for
production of polymorph B in an amount at least 70% by
weight, at least 80% by weight, at least 90% by weight, at
least 95% by weight, and at least 98% by weight relative
to the weight of the polymorph A. It is to be understoocd

25 that the methods described herein are only exemplary and
are not intended to exclude variations in the above
parameters which allow the production of polymorph B in
varying granulations and yields, according to the desired
storage, handling and manufacturing applications of the

30 compound. The solids were vacuum dried at a temperature
below 50°C and the resultant product was milled to provide

the polymorph B in usable form.

35
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bls(2—methoxyethoxy)qu1nazolin—4—yl]-(3—ethynylphenyl)—am1ne

hydrochloride have been effectively completed in volunteers,
initially, and subsequently in cancer patients, at single doses
20 ranging from 25-200 mg/day or 100-1600 mg/week. Data from these
studies revealed no adverse events that were greater than
moderate in severity for a dose of 130 mg/day. In a daily dosing
regimen study the dose limiting toxicity at 200 mg/day was
diarrhea. This observed side effect was effectively controlled
25 at the 150mg daily dose level using Loperamide (Imodium®). The
second adverse event observed in these studies, and most
significant toxicity at 150 mg daily, was a monomorphic
acneiform rash analogous to that reported for other EGEFR
inhibitor agents in clinical trials. This rash had an “above-
30 waist” distribution including face, scalp, neck, arms, chest and
pack. The rash has a unique histopathology of PMN infiltration
with mild epidermal hyperproliferation. It 1is not consistent
with drug hypersensitivity nor does it appear to be a “named’
dermatological condition. This rash has not been a significant
35 impédiment to patients staying on the Phase II trials. The
stable polymorph B form of [6, 7-bis (2-methoxyethoxy)quinazolin-
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g/day, in Phase I clinical combination studies with one or more

addltlonal drugs or treatments, preferably selected from one of

15 the following group - Taxcl, Gemcitabine, Taxotere, Capcitabine,

5FU, Cisplatin, Temozolcomide, radiation treatment, and

chemoradiation treatment.

Phase II and Phase TIT Clinical Studies

20 Three Phase II single agent studies of the stable polymorph B
form of [6,7-bis{2-methoxyethoxy)quinazelin~4-~yl]-(3-
ethynylphenyl)-amine hydrochloride in refractory non-small cell
lung cancer, advanced head and neck cancer and refractory
ovarian cancer, at a 150 mg daily dose were initiated.

25
Indications of single agent anti-tumor activity for the stable
polymorph B form of [6,7-bis(2-methoxyethoxy)quinazolin-4-yl]-
(3—ethynylphenyl)-amine hydrochloride was seen in patients with
advanced cancers in several different tumor types. For example,

30 initial findings indicate that the stable polymorph B form of
[6,7-bis (2-methoxyethoxy)quinazolin-4-y1]- (3-ethynylphenyl)-
amine hydrochloride is a well-tolerated oral medication that is
active as a monotherapy when administered to patients with
advanced head and neck cancer. In preliminary results 3 patients

35 had objective partial responses, while another 9 patients showed

evidence of a stabilization of their disease status. The
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4. The polymorph of claim 3, characterized by the X-ray powder diffraction
pattern shown in Figure 3.
20 ,
5. A composition comprising a crystalline polymorph of the hydrochloride salt of
N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine designated the B
polymorph that exhibits an X-ray powder diffraction pattern having characteristic
peaks expressed in degrees 2-theta at approximately 6.26, 12.48, 13.39, 16.96, 20.20,
25 21.10, 22.98, 24.46, 25.14 and 26.91, and a carrier, wherein the composition is free of
the A polymorph.

6. The composition of claim 5, wherein the hydrochloride salt of N-(3-
ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine  exhibits an X-ray
30  powder diffraction pattern having characteristic peaks expressed in degrees 2-theta at

approximately :

2-Theta | I(rel) | 2-Theta | I(rel) { 2-Theta | I(rel) | 2-Theta | I(rel) | 2-Theta | I(rel)
6.255 100.0 [ 17.668 2.5 22.982 4.8 27.534 0.9 32.652 1.7
7.860 3.2 18.193 .7 23.589 23 28.148 1.5 33.245 1.7




10%@ @ () - 10k&10k&10k& cF&ZYA09%k&& ()-8, | [ OC710 10@ @0@ @0@ @
c+9%40%@D @' ()-c e+%d0% & ()-c m#l C 10%' b&' ()-p #l C 10%! 23@%@@"

t# C 10%' b& ()-p|[:OC710 1 1}' 10%" & ()-c cs$10%" & () - 4 ()-c
s$10%&' ()- c10%' & ()- v 10%0' 4& ()-2Z>?|[:-7100' cFF1=040%' & ()- ¢
FF1=04.0%0' 1& ()- ¢ cFF1=040%" & ()~ 54c m} 10%' & ()- t1}' 10%' & ()-

~1}' 10%' & () - 2@WRBvI bA7100' ¢ {P' "10%R & ()- P '10%R & ()- P '10%R & ()-
cl 10%R z&-153- [c 3N0%R74%R] () 510338007 1 18D: | |2BRA4L010z$7 307$2[102$7
c- C 10%$28414) 4 (LT 1093724 &10) | 24@59 0o () 29651 0%AR 7 85.1- | v8309UR & () -
@ |[: NAM%?H o o POIR%R (/g 21183 0%l RO () 2901 0%2!1E (56288I $109q |T&' () -
cf f 109 & (3:385c 1l # @O 34 —| éall 1MA£1D10 110 139-267c( 10% 4.809¢| 0.6
#tfc(10Y%s 1%1531/ RV \‘fzrlf\lgfn /Alé*‘i( 23808t 3910063899 ¢ 4.6 37.269 1.1
@c(lO%Pl 720\/;| [Z-Q\LA‘112(]\$?\3 o421 06808 A8 | BLéinbedd () 37834 dghse () -
Ps$109 &-1 959 & !51\,%}%-.452 \Zgr-l V%KK n,\{’l6( B E15r NAA1ON B8 LYl 04 HEp&’ () -

c&#lO%DHSSp& () c&lO%DH$p& () c$” 10%0H$p& () - c $10%HSp&' () -

g5%8?§££p& ()- c3#10 posi 3’9‘“{‘& ﬁ%ﬁ %@ﬁg&%mé%%ﬂl/glﬁ@&%ﬂ% s 2

@F K410pmpth07&&$mg)-4-k1hﬁ%l(r)annme hydrochloride in the polymorph B form is

#10% () - ¢ 109& -cil{10%&' () -210p nn/ m-] <K410pH$p  ~F(
(10% &(%) ”EPZ%‘%WA}‘ 5%3 P dF%‘% f%&%ﬁ“)ﬁ%%%%gﬁ &%) f $109& ()

t F$10%g' q& ()-opgr~*vU410 #Y ' 10% & () - p#& Ci P10%@ @' ()-& cl 10%@ @& ()-&
clY 10%@ @ ()-W&l0' 10' 10" ~F( (10% & ()-=*ag|[: VU410 0$10% & ()-c f#Y

10% & (8- p#cA tphyrmackotigad; qompesigion Avhich 16@}%}&5@9 apthejapaticallp WRE e p# #Y

s100me (TR RS el Soie Hhie ot 2 hGREsAtsally. a\smtalz}waw

¢ F196 098/@iKreinehd Pihi26EUl &l (CbmPodiBdO eIt file A S & ()- cs$109& ()-
S$109/9/& () - VvUAL0 3s$109R$R& ()-f c,, 10%& ()- c!1 %& () Y109%4.0%4.0% cY7
VA0 ()- Y7 YA0%I%& ()- . L~[[:vUA10 {k&LOUBS6& ()-#c fKE&LOWKSKE () - #C

A 1k MRS SIS i i

ck&1096& a(d)api#&‘ﬁﬁlo[ral\a!dk%ﬁﬂstrﬁtm}i 0A0%B& ()- tcY YA0YB& ()- ¢ ntY Y%A0%B& ()- c. .

cY %d0%& ()- Y$10%$& ()- cY$10%$& () BEFGHUZQVU410 3& 10%Ar& () - P+
cf #10%&& ()- c1l0%& ()- c!v10%&& ()-10$10$10$ cc: 10%& ()--T@\ [ : - 410&

2z 10 @ ()-8 SEHORGURE pBstieni dibl el Mt ‘iawiﬁ%fﬂ% $KEJ’Z) |
.~ composition is in the form of'a tablet.
15
11.  Use of the polymorph of claim 3 for manufacturing a medicament useful for
treating abnormal cell growth of a cell expressing the epidermal growth factor
receptor (EGFR) in a mammal.

20 12. The use of claim 11, wherein the abnormal cell growth is brain, squamous cell,
bladder, gastric, pancreatic, hepatic, glioblastoma multiforme breast, head, neck,
esophageal, prostate, colorectal, lung, renal, kidney, ovarian, gynecological or thyroid

cancer.

25 13.  The use of claim 11, wherein the abnormal cell growth is non-small cell lung

cancer (NSCLC), refractory ovarian cancer, or head and neck cancer.

14, Use of the polymorph of claim 3 in combination with an anti-tumor agent

selected from the group consisting of a mitotic inhibitor, an alkylating agent, an anti-
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20. A process for the production of the polymorph B of claim 1 comprising the

steps of:

a) substitution chlorination of starting quinazolinamine compound of formula

MJ@E“
P

3

15 3

having an hydroxyl group, to provide a compound of formula 4
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10 5
by heating the compound of formula 5 in a suspension of metal alkali and solvent;
¢) reaction of the compound of formula 6 in situ with the compound of
formula 4 wherein the compound of formula 6 replaces the chlorine in the compound
of formula 4 to give the N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-
15 quinazolinamine hydrochloride;
d) recrystallizing the N-(3-cthynylphenyl)-6,7-bis(2-methoxyethoxy)-4-
quinazolinamine hydrochloride, in alcohol, into the polymorph B form.
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23.  The process of claim 20, wherein the substitution chlorination is quenched in
the presence of aqueous potassium hydroxide, aqueous potassium bicarbonate,
aqueous potassium carbonate, aqueous sodium carbonate, or a mixture thereof.
10
24. A process for the production of a crystalline polymorph of the hydrochloride
salt of N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine designated
the B polymorph by recrystallization comprising the steps oft
a) heating to reflux alcohol, water and the hydrochloride salt of N-(3-
15 ethynylphenyl)—6,7—bis(2-methoxyethoxy)—4—qujnazoli_namine so as to form a solution;. . =~
b) cooling the solution to between about 65 and 70°C;, -
¢) clarifying the solution; and -

d) precipitating polymorph B by further cooling the élariﬁed solution.

20 25. A composition consisting of a homogeneous crystalline polymorph of N-(3-
ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine hydrochloride in the
form of polymorph B, which is characterized by the following peaks:

Polymorph B
Anode: Cu - Wavelength 1: 1.54056 Wavelength 2: 1.54439 (Rel Intensity:0.500)

25 Range # 1 - Coupled 3.000 to. 40.040 StepSize: 0.040 StepTime 1.00
smoothing Width: 0.300 Threshold: 1.0

d(A) I {rel) d(A) i d(A) I(rel) d(A) I(rel) d(A) I (re)
(rel)
14.11826 | 100.0 | 5.01567 | 2.5 | 3.86656 4.8 3.23688 0.9 2.74020 1.7
11.23947 3.2 4.87215 | 0.7 | 3.76849 2.3 3.16755 1.5 2.69265 1.7
9.25019 39 472882 | 1.5 | 3.71927 3.0 3.11673 4.3 2.58169 1.5
7.74623 1.5 4.57666 | 1.0 | 3.63632 6.8 3.07644 1.4 2.51043 0.8
7.08519 6.4 4.39330 | 14.4 | 3.53967 | 10.0 | 2.99596 2.1 2.47356 1.0
6.60941 9.6 428038 | 4.2 | 3.47448 37 2.95049 0.9 2.43974 0.6
5.98828 2.1 420645 | 144 | 3.43610 1.9 2.89151 1.6 241068 1.1
5.63253 29 4.06007 | 4.7 | 3.35732 2.8 2.83992 22 2.38755 1.4
5.22369 5.5 3.95667 | 45 | 3.31029 5.6 2.81037 2.4 2.35914 1.7
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Anode: Cu - Wavelength 1: 1.54056 Wavelength 2: 1.54439 (Rel Intensity:0.500)
Range # 1 - Coupled: 3.000 to 40.040 StepSize 0.040 StepTime: 1.00

5  Smoothing Width: 0.300 Threshold: 1.0

2-Theta | I(rel) | 2-Theta | I{rel) | 2-Theta | I(rel) | 2-Theta | I(rel} | 2-Theta | I(rel)
6.255 100.0 | 17.668 2.5 22.982 4.8 27.534 0.9 32.652 1.7
7.860 3.2 18.193 0.7 23.589 23 28.148 1.5 33.245 1.7
9.553 39 18.749 1.5 23.906 3.0 28.617 4.3 34.719 1.5
11,414 1.5 19.379 1.0 24.459 6.8 29.000 1.4 35.737 0.8
12.483 6.4 20.196 | 144 | 25.138 10.0 29.797 2.1 36.288 1.0
13.385 9.6 20.734 4.2 25.617 37 30.267 0.9 36.809 0.6
14.781 2.1 21.103 [ 144 | 25908 3.9 30.900 1.6 37.269 1.1
15.720 2.9 21.873 4.7 26.527 2.8 31475 2.2 37.643 14
16.959 5.5 22.452 4.5 26.911 5.6 31.815 2.4 38.114 1.7

and at least one carrier.

26. Use of the commpound of claim 3 or the compoéit’ion of claim 5 for
‘manufacturing a-medicament useful for treating a timnor in'a subject by inducing

- 10 - differentiation of tumor-cells expressing an 'épi_'de_fmaI growth factor receptor (EGFR) .
+ in the tumor. ' | o |

27.  Use of at least one of N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-
quinazolinamine or pharrhaceutically acceptable salts théreof in anhydrous or hydrate
15 forms for manufacturing a medicament useful for treating NSCLC (non small cell
lung cancer), pediatric malignancies, cervical and other tumors caused or promoted by
human papilloma virus (HPV), endometrial cancer, Barrett's esophagus (pre-

malignant syndrome), or neoplastic cutaneous diseases in a mammal.

20 28. Use of a crystalline polymorph of the hydrochloride salt of N-(3-
ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine  designated the B
polymorph that exhibits an X-ray powder diffraction pattern having characteristic
peaks expressed in degrees 2-theta at 6.26, 12.48, 13.39, 16.96, 20.20, 21.10, 22.98,
24.46, 25.14 and 26.91, which is free of the A polymorph for manufacturing a

25  medicament useful for treating NSCLC (non small cell lung cancer), pediatric
malignancies, cervical and other tumors caused or promoted by human papilloma

virus (HPV), endometrial cancer, glioma, melanoma, Barreit's esophagus (pre-
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29.  The use of claim 27 or 28, wherein the medicament further comprises any of a

5  chemotherapy agent and an immunotherapy agent.

30.  The use of claim 27 or 28, wherein the medicament further comprises either or

both anti-EGFR and anti-EGF antibodies.

10 31.  The use of claim 27 or 28, wherein the medicament further comprises a
member of the group consisting of inhibitors of MMP (matrix-metallo-proteinase),
VEGFR (vascular endothelial growth factor receptor), farnesyl transferase, CTLA,
(cytotoxic T-lymphocyte antigen 4) and erbB2, MAb to VEGFr, thuMAb-VEGF,
erbB2 MAb and avb3 Mab. |

32, Use of at least dne of. N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-
quinazolinamine or pharmaceutically acéeptable saits thereof in anhydrous or hydrate:
forms for manufacturing a medicament useful for inhibiting the development of basal : . :
or squamous cell carcinoma of the skin in areas exposed to the sun or in persons of

20 high risk to said carcinoma.

33. A process of making a composition which composition comprises a crystalline
polymorph  of the hydrochloride salt of N-(3-cthynylphenyl)-6,7-bis(2-
methoxyethoxy)-4-quinazolinamine designated the B polymorph that exhibits an X-

25 ray powder diffraction pattern having characteristic peaks expressed in degrees 2-
theta at approximately 6.26, 12.48, 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14
and 26.91, which is free of the A polymorph, comprising admixing the crystalline
polymorph with a carrier.

30 34. The process of claim 33, wherein the N-(3-ethynylphenyl)-6,7-bis(2-
methoxyethoxy)-4-quinazolinamine hydrochloride in the polymorph B form is
characterized by the X-ray powder diffraction pattern shown in Figure 3.
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36. Use of at least one of N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-
5  quinazolinamine or pharmaceutically acceptable salts thereof in anhydrous or hydrate
forms, for manufacturing a medicament useful for treating NSCLC (non small cell
lung cancer), pediatric malignancies, cervical and other tumors caused or promoted by
human papilloma virus (HPV), endometrial cancer, glioma, melanoma, Barrett's
esophagus (pre-malignant syndrome), adrenal and skin cancers, autoimmune,
10 neoplastic cutaneous diseases or atherosclerosis in a mammal, wherein the
medicament further comprises,
a) either or both anti-EGFR and anti-EGF antibodies, or
b) ‘a member of the group consisting of inhibitors of MMP (matrix-metallo-
proteinase), VEGFR (vascular endothelial growth factor receptor), farnesyl
15 transferase, CTLA4 (cytotoxic T-lymphocyte antigen 4) and erbB2, MAb
- - to VEGFr, thuMAb-VEGF, erbB2 MAb and avb3 Mab.

#+37: - The use of claim 12, wherein the abnormal cell growth is pancreatic cancer. -
20 38.  The use of claim 12, wherein the abnormal cell growth is colorectal cancer.
39.  The use of claim 12, wherein the abnormal cell growth is prostate cancer.
40.  The use of claim 12, wherein the abnormal cell growth is breast cancer.
25
41.  The use of claim 12, wherein the abnormal cell growth is esophageal cancer.

42.  The use of claim 12, wherein the abnormal cell growth is ovarian cancer.

30 43.  The use of claim 12, wherein the abnormal cell growth is glioblastoma

multiforme.

44.  The use of claim 12, wherein the abnormal cell growth is hepatic cancer.
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46.  The use of claim 12, wherein the abnormal cell growth is gastric cancer.

5

47.  The use of claim 12, wherein the abnormal cell growth is bladder cancer.
48.  The use of claim 13, wherein the abnormal cell growth is non-small cell lung
cancer (NSCLC).

10
49.  The use of claim 13, wherein the abnormal cell growth is head and neck
cancer.
50.  The use of claim 27 for the treatment of non-small cell lung cancer (NSCLC).

15. - :

51. The use of claim 27 for the treatment of endometrial cancer. .
" 52..  The use of claim 28 for the treatment of glioma. - -
20 53. . The use of claim 28 for the treatment of melanoma. .

54.  The polymorph of claim 3 for use in treating abnormal cell growth of a cell

expressing the epidermal growth factor receptor (EGFR) in 2 mammal.

25 55.  The polymorph of claim 54, wherein the abnormal cell growth is brain,
squamous cell, bladder, gastric, pancreatic, hepatic, glioblastoma multiforme breast,
head, neck, esophageal, prostate, colorectal, lung, renal, kidney, ovarian,

gynecological or thyroid cancer.

30 56.  The polymorph of claim 54, wherein the abnormal cell growth is non-small

cell lung cancer (NSCLCQ), refractory ovarian cancer, or head and neck cancer.
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59. A pharmaceutical composition comprising the hydrochloride salt of N-(3-

ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine  designated the B
‘15 polymorph that exhibits an X-ray powder diffraction pattern having characteristic . .
| peaks expressed in degrees 2-theta af 6.26, 12.48, 13.39, 16.96, 20.20, 21.10, 22.98,
24.46, 25.14 and 26.91, which is free of the A polymorph, and a carrier, for use in
treatment of NSCLC (non small cell lung cancer), pediatric malignancies, cervical and- . . .-
other tumors caused or promoted by human papilloma virus (HPV), endometrial
20  cancer, glioma, melanoma, Barrett's esophagus. (pre-malignant syndrome), adrenal

cancers, neoplastic cutaneous discases or atherosclerosis in a mammal.

60.  The pharmaceutical composition of claim 58 or 59, for use in blocking
epidermal growth factor receptors (EGFR).

25
61.  The pharmaceutical composition of claim 58 or 59, for use in treatment of

tumors that express EGFRVIIIL.

62.  The pharmaceutical composition of claim 58 or 59, wherein the composition

30  further comprises any of a chemotherapy agent or an immunotherapy agent.

63.  The pharmaceutical composition of claim 58 or 59, wherein the composition

further comprises either or both anti-EGFR and anti-EGF antibodies.
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forms for use’in inhibiting the development of basal or squamous cell carcinoma of -

~'the skin in areas exposed to the sun or in persons. of‘high risk to said carcinoma.

68.  The pharmaceutical composition of claim 8, wherein the therapeutically

20 effective amount is from 1 to 7000 mg.

69. The pharmaceutical composition of claim 68, wherein the therapeutically

effective amount is from 5 to 2500 fng.

25 70.  The pharmaceutical composition of claim 69, whercin the therapeutically

effective amount is from 100 to 1600 mg,

71.  The pharmaceutical composition of claim 69, wherein the therapeutically
effective amount is from 5 to 200 mg.

30
72.  The pharmaceutical composition of claim 71, wherein the therapeutically

effective amount is from 25 to 200 mg.



M"10%3$& ()- 9 10%3$& ()- 93"10%$& ()-24<|[:bW49c! 10% 9 \L"10%3$& ()- 9
s10%+$& ()-9 910%3$& ()-F BLO%_">& ()-F 91 10%3& ()- 2
91 10%$& ()-<,f|[:bU4SC! 10% 9 \L" 10%$& ()- 9 s10%$& ()28 MABAYE (). F
BlO%>_" >& ()-F 910%Ir$&' O- \" 10%Ir$&' -F Normal " " Headi ng 13]c" "Heading
23] c" "Heading 33]c" "Heading 43]c" ™Headi ng 53] c" "Heading 63]c" "Heading
73] c" Headl ng 83]c" "Heading 93]c"A "Default Paragraph Font.} Ke!

06 " AR RnZEhe Saahebym @l yhasuvibs oteticemeEGRNTSES fbyen@yBRimg of

11I Blh@%%} %3%’0[ A Vbepqfwxyz{|}~ :| PYLd3d

" %:( * 3P5V\8&I<@XCH#DHK; M MAVIVVVIVNZ NENi NNNNNNO* OOPI Pe PPPPPP
Q+QAQcqum RRRRSOSTSnSSSS

T&TITcTTTITU UV3VIWOVVVVVWWAVOW VWANNNNNKX3 XPXXY abbchllgzti5 knoMp$r vy~5I
A2l ;| - _* PEI z EIs1Use el 78 whgycipaBomvlogasion] caprvRs romBerOSIERY W WA
X$X: X[ X s)%%(gﬁi rvY3[ & _" b4cWit d4eeDf f hVknynnnnnno;

oToxooooop2 ;ﬁ% pgaqrr ?r Ur vrrrrrr s7sYspssssskExy”} H$q| v<f

"HPUR ()*+,-./0123456789:
<:>?@\B GHI KL MNOP STUVV\XYZ[\ _abgcdef ghi j kl o qr st uvwxyz{| } ~6Ti nmes
New RomanAri al‘ééﬁﬂsleé}f T WB%IWFW%EWE%S om 100 to 160& mg

" #SYR () &rthe pdl 56789:

<:>’?@\BC[)0EFGE|:—HJJ%%/%Q?STUW\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~
"HEUR ()*+,-./0123456789: ;

< PR CH NS UM e ARGSSL SN b S W S b

< >’7@\BCQEE§MI3,Q{&_]M\IODQQSTUVV\XYZ[\]A_ abcdef ghi j kl mopqgr st uvwxyz{| } ~
"HEUR ()*+,-./0123456789:

< >’>@\BCDEFG|—|I JKLM\ICPQ?STUVV\XYZ[ \]~_"abcdef ghi j kl mopqgr st uvwxyz{| } ~
"HEUR ()4, -

<=>? @BCDEFCH %ﬁ%@%u@v&%ﬁﬁ the MBI AEF BT TR AS BRI 00) 22 oL
"H#3UR' ()the pelyhdf®3456789: ;

_ <= =>? @\BCDEFCGHI JKLM\ICPQ?_STUVV\XYZ[ \]r ,_:a_bcdef ghi j kI mopqgr st uvwxyz{| } ~




I"H#S9R () *+,-./0123456789: ; 24 MAR 2004
<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

10

_ 66 -

STABLE POLYMORPH OF
N-(3-ETHYNYLPHENYL)-6,7-BIS(2-
METHOXYETIOXY)-4-QUINAZOLINAMINE HYDROCHLORIDE,
METHODS OF PRODUCTION, AND PHARMACEUTICAL USES THEREQF

Abstract

The present invention relates to a stable crystalline form of N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)-4-quinazolinamine hydrochloride designated the B polymorph,
its production in essentiélly pure form, and its use. The invention also relates to the
pharmaceutical compositions containing the stable polymorph B form of N-(3-
ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine as hydrochloride, as
well as other forms of the compound, and to methods of treating hyperproliferative

disorders, such as cancer, by administering the compound.



