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

Descriptign of the Figures Eigure The X-kay powder diffraction patterns
for the hﬁﬁﬁb&hlo' ol -hﬁilliii X

. namcally less stable 5
fornh)over a lafger range to s irst pgaks.

= .CH,S0,H
N

O
}th// \\\f///ﬁ\\‘o

15 is useful for the treatment of proliferative disorders, and more
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 2 The X-ray powder diffraction patterns for the hydrg I
pol ynor-ph A, the thernodynam cally |ess stable form are ggeﬁmgpéwgfter

range to show nore detail. 10 Figure 3 The X-ray powder diffraction
patterns for the hydrochl oride polynorph B, the thernodynam cally nore
stable form over a larger range to sBow the first peaks. 15 Figure 4 The
X-ray powder diffraction patterns for the hydrochl oride pol ynorph B, the
t her nodypani £3! L¥ eRkerstétfohorm over a shorter range to show nore
detail. -S tall ed Description of the Invention D sclosed
is a subs¢ameésenty invengdesouslatgst P RPN For pRIoReEhedsyvibdir i de
salt of - et hy -6 7= by %@g A irj’]ﬁgﬁli nne
desi gna?!%\%é%?fé‘t/% %%(%@Qn%?%#t atp(gi%é I 'bi %?%ﬁ{x%%t po%er di f%)mi on
pat t er b havingnebhpagtesri sty & ~geakisl eRpressed ine degr 8o ¢hepg igke

appr oxi mat el .26, 12. . 21.10, 22.9B, 29.46, 25.14
and, éGP@ﬁFl¥Hga ngﬁ%rgﬁéiéé%gg% %ﬁ%ﬁggfégiégﬁnby the X-ray powder

diffraction pattern shown in Figure 3. 10 Disclosed is a crystalline
pol ynor ph of the drochl oride salt (3=
N—(3-etﬁ@ﬂyﬁﬁﬁ§ﬁ?¥ -é?V?Bgéfﬁ-ﬁ%:ﬁ%x§égﬁ3§§)jfﬁuPﬁg§%Ii%ﬁﬁﬁ ngfdégiépated
the B petypRypbhéhal) eghibbis (2nAmet hyx pendexy bi 4 f gatta ool pasmend, hall ng

characteristic, peaks.,15 expressed in de s, 2-1 het j e 6. 26,
(o g, Shther 1BE GeaBRe Rt S [ ' B UH 83 G DT By Sho MRGEL R o0 22D
subsi@nt @t bys f £&€en,0fad hee olasmamph tde sisgriat:ed pphgmArpbl §nomph. ifihehe

pol ynorph is al so aracterized by the X-ra owder diffracti attern
shown i%I??E%?%t39§g@yﬁﬁﬁpﬁ%fbﬂ%?%ﬁlﬁ%sgbﬁ%g%%r?hes g%o??n%%%ﬁgﬁgy .g in
subst anti@hbyspure form relative to the A polynorph. A so disclosed is a
“conposition conprising a substantially 25 honbgeneous crystalline pol ynorph
of the hydrochloride salt of

N- ( 3- et hynyl phenyl ) - 6, 7- bi s( 2- met hoxyet hoxy) - 4- qui nazol i nam ne t hat
exhibits 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 nani ne al so exhibits
an X-ray powder diffraction pattern having characteristic peaks expressed
in degrees 2-theta at approximately 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- met 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
crystalline polynorph of the hydrochl oride salt of

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 degrees 2-theta at approximately 6. 26,
12. 48, 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.19 and, 26.91 in a

wei ght % of the B polynorph relative to the A polynorph which is at | east
70% . This conposition may conprise at |east 75% pol ynorph B, by weight;



15 at | east 80% pol ynorph B, by weight; at |east 85%?8 W m 4B, by

wei ght; at |east 90% pol ynorph B, by weight; at |east®™95% poly m)rph B, by
wei ght; -at | east 97s pol ynorph B, by weight; at |east 98% pol ynorph B, by
wei ght; or at |east 99% pol ynorph B, by weight relative to the A pol ynorph.
20 Further disclosed is a process for-4producing the pol ynorph B of the
hydr ochl ori de salt of

N- ( 3- et L Pbenyh) o, tni 8 &Boxyet hoxy) - 4- qui nazol i nam ne by
recryst I zation of

N-(3et hynyl phenyl) - 6, 7- bi s(2- met hoxyet hoxy) - 9- qui nazol i nam ne 25
hdeOCE}lF oride in a sqf vegtrgg%b\sa@g ad icrhe] c i theterha tf]@rprtm:@ss
the reciyE¥eT1ization | may conprise the steps of: a fi\tl ng to rtefklb

al coholyy @@&ehlaaddéh@dimmﬂ ki dehgaltihegpodynamica ss sta

N (3-et hyn | phen %3 S t haxyethoxye - 438sfup&agel i nam ne so as to
forma %%F%tl%ﬁe¥ (6:%5 ?ﬁg%ﬂggslggut |§on to between about 65 and 70 C, «c)
clarifying the sol uti on and d) preC| p| tating polymorph B by further
cooling the clarifie ution. 4. tttfé(%ngl‘ 0¢8$S, thhe
N- ( 3- et Fy@yFphehyl ) - gl §(3’erePﬂoxyet hoxy cqﬁi?nﬁazol i nam ne hydrochl ori de
is pre ggo?MlB?.e;d%t orpmu;pj i RGea tdmrmmmdla@ﬁdadrlrmlleﬁ&ﬁ 55%8P1g with
a conpou formula 4 H3Cw O O H3C~ wm%g EQ rrpound of formula
6 i s prépamedaby P¥&E |an§hé’r6@|¥p6€ﬁ‘@eof fSP I orrru 33 25 5
10
Figure 3 The X-ray powder diffraction patterns _for tPe

hydrochloride polymorph B, the thermodynamically more stable

form, over a larger range to show the first peaks.

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.



30 in a suspension of nmetal alkali and solvent and witgrzgaﬂhggzqﬂq'he
conmpound of fornmula 4 is prepared by chlorinating a co n f*Tormula 3

. 2 4 MAR 2004 8 5 N Also disclosed is a pharnmaceuti cal
conposition for the treatnent of a hyperproliferative disorder in a mammal
whi ch substantially 10 conprises a thegapeutically effective anmount of the
pol ynorph B and a pharnaceutically acceptable carrier. The pharnmaceuti cal

conposi tgi gn li%yg ﬁe%&%‘ﬁ@dorf q;jf_ Al RfEishration. It may be in the form

of ata m 'S a nethod of treating a_hyperproliferative

di sor demiige1asmimed av s teortpird 1sles hamheigensPesi ﬁQY%aé&ilHenﬁﬁEﬁTméph

therapeutically effective anount .of e pPgky hyBonéflyIhesnethed (pay be

for theafr eahRentYdFo hi%ﬁ%%? §€ﬂ§ttég rgglggggnyﬁgquaﬁoas cel |, bl adder

gast ri ¢ RapsiRatidky )breastinareddnanéok, dosspptiegeahs Breshamcrritshatect al

lung, renal, Kidney, ovarian, gynecol ogic: QHQ:I r ol er. na2iLhe

met hod ey idlis'e® be dor ﬁﬁéaﬁreaéﬁgﬁFrof gfégncerhggle g% fron1non}s%al

cell ILugﬁégygggri§£%&13,pehahracémpyessadiadjnandeg;EQEadiéﬁd“ﬁétk @ancer,
ta

col orec cancer and repal nger. .30.Ln the,pet bpd, 4t he 4t har apgutggeal |y
of f oCt | VAORITUTA FRYY - £Pom Abatt 33035, 485280 B?oﬁohg?‘%g??éy,%qr From
about 140 @pouss3b4 nghkg/ dayoiln the gellyodrphhést hésapeltarealter igfikect i ve
amount may al so be 24 MAR fromabout. 1 to

about 5k EUE- PEOPHAHEY T F T ShdutP Heomabsohac%%gg%gj? ay: d%%/’f];(r)(r)nm
about; 25 to about 200 ng/day.
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.



5 Further disclosed is a nethod for the treatnent of agnygﬁ“gr |iferative
di sorder in a mammal which conprises adm nistering to %a zﬁHI a

therapeutically effective amount of the polynorph B in conbination with an
anti-tunor agent selected fromthe group consisting of mtotic inhibitors,
10 al kylating agents, anti-netabolitess intercalating antibiotics, growth

factor inhibitors, cell cycle inhibitors, enzynes, topoisonerase

i nhi bitors, biological yesponse nodifi L -antihor —4-

anti - and¥ebhens. © YetI%U&?ﬁ%%y3§§€b8§§%§ig'z %ggﬁggﬁgﬁhﬁgggﬁgogy) :
conpos:féﬁyhéﬁﬁyﬂhahmﬁugfh@ﬁ@@ﬁﬁgapﬁﬁfespﬁuhbﬁﬁnpbéymyrpbnd@eﬁééﬂs nay
crystall1ne pol ynorph of the hydroc ride. . :
N—(3-etmmﬁﬁ%ﬂﬁﬁﬁﬂ%QQLQMﬂ@¥?}ﬁﬁﬁﬁb??§%ﬁ5x§f§§;éﬁ?%8?opﬁﬁgﬁfﬁes 8s'gnat ed
the B pglyhprphs that exhibits an X-ray powder diffraction pattern having 20
characteristic peaks expressed in degrees 2-theta at approximately 6. 26,
12.48,5 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14 and, 26.91,

conpri sing adnipd g, ddhe Grystal bbAgo Hot yomr promtesi gang ed: t ke yBtpdlljimer ph
with a cdarrier. 25 The carrier my bhe qégh%ggggﬁgilggh%¥ qge t%méa7“
carri er .polyargAR 20the hydxess1aF $8f 032" | et Ho y%? eb'g?'r]] ng’
pOIynDr5%§$1#?$F3391¥%%¥$xy)—4—%uinazolinamine designated the B

N-(3eth eny I s(2- met hoxyet hoxy) - 9- qui ngzel_i nam.ne hydr.ochl ori de
whi ch caorplysesph hghgﬂ:erp:ﬁnmg@y@]@apq-irf.iyngaowder glgfractlon [:}/adctern

N- (3efhynyl phenyi) -6 {0 $62 -y el POXyd s 8d quinnazabr&a8i netheta at
hydr o IQ#%{ESi%hérggﬁﬁgﬁ%Qggggiisin g?cohol. I n_the method the fcggent
may furthesreoiprticks 6aRér. 1PndBhelAetfodl br A8, 20.20, 21.10, 22.98,

N ( 3- et hypy) phenyl )-,6, 7- bi s( t hpxyet hoxydné1Q qyenazed i BABSEymorph
hydrochh%?i%g’iggpﬁgpaggg’bf%%gﬁpl?ﬁg%% goﬁ%qund of formula E?IS 6., . wWth a
conpoundr@f af dverulca 4c120 B3 poRB@ipHHEwhich 1% | att HEafst hdls - t he EdhPound

of formula 6 is PLerared By, LeagtLpY18aERMRBUNGAllHPRIE, SoPOueight;

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.



3~ 5 35 in a suspension of netal alkali and solvent and vmb heat i ng.

2 4 VAR 2004 -11In the nethod, the conpound of formula 4 i Qbfﬁﬁbﬂmﬁ.by
chlorinating a compound of fornmula 3 OH 5 10 H3C~ H3C~ 3. Further disclosed
is a nethod for the production of the polynorph B of claim 1l conprising the
steps of: a) substitution chlorinationyof starting quinazolinam ne 15
conpound of fornmula 3 OH 20 J 3 having an hydroxyl group, to provide a

conpoundlgf f0£ﬂg|a 4p%§c€%s§0 H3Gre O O i833~ethynylphenyl) -6, 7-bis(2-
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 4 by reaction thereof in a solvent mxture of thionyl chloride, 35
nmet hyl ene chl ori de and di net hyl f or mam de, 24 MAR ZQ%MAﬂlgm)
preparation of a conpound of formula 6 5 6 10 in situ fromstarting
mat erial of conpound of forrmula 5 15 5 20 NHZ by reaction of the latter in
a suspension of netal alkali and solveput and wth heating; c) reaction of
the conmpound of formula 6 in situ wth the 25 conpound of formula 4 wherein
t he conpound of fornula 6 replaces the chlorine in_the conpound of formula
4 to give the N—(3ethyny|phenyl)-6,7-bis(2-netho’1=thoxy)-4-quinazolinanine
hydrochl ori de; d) recrystallizing the N (3-ethynyl phenyl)-6, 7-bis(230
nmet hoxyet hoxy).- 4- uinazolinaninecyydr ijn al cohol, into the

he hl ori nati on may be

pol ynorph B f o o Lbk§‘ﬂ&%ﬁpd, F O
quenched in the preséhce of aqueous spEdi -roxideTqaqueous sodi um 35

bicargonate; aqueous pot assi um hydr oxj ous potjassi um bi car bonat e;
aqueotds potassi um carbonat e; aqueous jgodi um =
3.

v ‘\\V,//f\\\
H,C 6
Also disclosed is a pharmaceutical composition for the treatment
of a hyperproliferative disorder in a mammal which substantially
10 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.

15
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.

20 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.

25 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.

30 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



Q4 MAR 2~9~% |3 _ carbonate, or a mxture thereof. Yet(%qr%%scl osed
is a nethod for the production of polynorph B of the hydfoc i salt of
N (3- et hynyl phenyl ) -6, 7-bi s(2 5 met hoxyet hoxy) - 9- qui nazoi i nam ne by
recrystallization conprising the steps of. a) heating to reflux al cohol,
wat er and the hydrochl oride salt of -9-

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy)-4 10 qui nazolinamne so as to
form a ssQuiitdnit b) eeohbogtt Ne0sohyY Hap; t Hriret sleewt abote 860ahd2700C, c)
clarifying the solution; anpd _d)_preciphtating. pol B usth

cool i nglgt/gl‘?@ycﬂ ar FIT e3P0 F u?i bA. aggugu?{) err“g{jllgas% o%ggkggmaag%%}%og%t ?%n

consi stiag teSERNth P dayy Of
N- ( 3et hynyl phenyl )-6, 7y bi s( 2- met hoxyet hoxy) - 4- qui nazol i nam ne hydrochl ori de
in the formof polynmorph A, which is characterized by the foll ow ng peaks

in i S PG g povgescdhE£g act § onapakkensd20fshownhen Ergutmeh: Abso a

di sclosed I1's a conposition cpnsisting_essentiallg-of : .

N- ( 3et e FRahi He B 7L Ee s (91 peFRekyethox§) - B2BUR haz 8PHABm FE™RYdPEEN ori de
I n the fofsm; eQQL'n\@g‘?HoO@a&d waigh1i 8 eharaséerized 2% fiedtiergpeadcminghown is
Tabl e £r Tatl e 2 below. A prodr ur%%ff any of, the cor%lound herein istal SO
di scl osed. ther thet v@psphoskd s @PMRNNGd 8 iiducPRg AV &Pt 299N of

tumor 30 .celiles; | B2t UTRE CQUBRpSI AensONRtiaRt | BY thereelts mmibaroms,fective
amount “of any of the conpounds or compositions disclosed herein. Also
di scids e Kys aa imet frsrbrftey, (e meiakedd teF, NSCEEr CALAT S/l AN eePot iy

cancer) i atsg] I, 185 Cerhgal ~3pde 0t NRRiBDL&LEDI SegRsas], Or
pr onot &f‘ﬁ% un{aén&égzi Ijlq{gﬁgﬁ\}:’?)r%l?s' (I(-:I\Ié\:}) C?24e|\/AR 2(1304 -14 ne(laanona,.,

‘Barr et tt cpceisapitages (prietingldgnantlelemicsie)s e SRATGTal N '9h5 cicer s and
auto i ne, neoplastic.c di seases and at herosclerosis in a nmamal
o3t QRS o scihaneaUs

conpri m’'ni'stering to sa mammal a therapeutically effective anpbunt
of a pharmaceutical 5 conposition conprised of at |east one of

N- ( 3-et hyny nyl ) .6, 7bi s(2-.meth 0X¥) wdxdHENazebiRast PEon Meich
phar@é@%ﬁi%&%ﬁﬁ%c les;ﬁla ﬁe(élzs':La tasq%%g%ogo? iﬁégnhgdr ous gnd hy?jrrlat e:,L?or ns.
The tr eadnpdti timy: f urdiieri seenprégestangdelist i pemegeneeld asftehntldodf uvant

(Rerr BRtiorPn GIPEAS Syl S 416 P! SRRy GLA R ARLAENERGEPL 8] 3-
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.



The nethod of may al so be used in the treatnent of tu t _express
EGFRvI 1. 15 The nmethod nmay further conprise a conbi ngggrﬁmtmﬁ’any of
chenot her apy and i nmunot herapy; or treatnent with either or both anti-EGR
and anti-EGF anti bodi es; or adm nistration to said manmal of a menber of
the group consisting of inhibitors oft0MVW 20 (matri x-netall o-proteinase),
VEGFR (vascul ar endothelial growh factor receptor), farnesyl transferase,
CThAQ a(G¥t ot ied Xoskd mphoay tretaoti @En eramd ngr ERA ymoitipht & VEGFN (3-
r huMAb- VEG-, er bB2 n v.b3 b., 25 Th har.maceut i cal RO used
may be et AY L BR TLh fgzgfgjfsoﬁ'ﬂ%%\%%%?xﬁggf%ﬁr?%rH%%ﬁgc‘?ﬁgﬁnat|{c1)ﬂ§with
ant i - heyimnah ke bapies chokopki tde timhi Hidp ant ofeduymorldiin Nn (Bumans in
aregimen with radiation treatnment. 30 Further dis Lose% %§ %Jggéygg for
the cherdpyRyeRBIEGH bt ~BadaP 16t (SqiahbaE YES O %Y of ndHA G Hhid SRR S n
areag ?@Q&%%ﬂlb%iﬁﬁeiﬁua 961 ¥ EnPeiox@rs sahghkgbotidBk to sai d carcinom, said
met hod conprising adm nistering to said persons a therapeutically effective
anount of a pharnaceutical conposition conprised of at |east one of N-(3 35
et hy”y'lg]h% ¥ M8 ndubi Bk 2s ARt box Yo @k héraebrpzobénamdne;. and 2 4 MAR
2004 -1'5 pharmaceutically acceptable salts thereof in anhydrous and hydrate
forms. Also is a nethod of inducing differentiation of tunor cells in a5
t unor CI-%”P?‘&S’@ &p,ntt%tNngig&y&‘@hbﬁemih@m@‘ifsqqt—méehaﬁp@f&ﬁoﬁ)4zhe
conmpound of at [east one o _ _ )
N- ( 30etchyimplzpRénpming, iyBrechhet i idt REEPRIe9qhY na98PT Hadi fHecompppnd
pharna%%y%%&%hlg agcceptabl e salts thereof in anhydrous and hydrate forms.
10 It is accorélngly an object of the present invention to provide a nethod
for the production of the hydrochlorigde salt of
N (3et hynyl phenyl ) -6, 7- bi sl -nethoxff'hoxy)-4-quinazolinanine in HCL form
(Formula 2): is 20 H3 g3~ *{Pol ynorph form A and B) naking it nore
suitable for tablet and d inistration and consisting essentially of
t he st abl e pol ynorphic fu\\ gl ynorph formB) as well as the conpound in
such pol ymorph B form and TRe” i nternedi ate polynorph A in essentially pure
form 30 It is a further objlect of the present 6 nvention to provide such
stabl e polynorph formB in @{ﬁ@frnaceutical orally adm nistered
conposition. 3s

with a compound of formula 4

20 Cl
O 455] 4.
y e’ > o N

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

a compound of formula 5

CH ,
CH,

30 ZZ OH

NH,

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



24 MAR 2004 -16 Stability of the hydrochloride conpound is of concern for
its use in the treatment of patients since variations will ZéfMAR 2004 ective
dosage | evel and adm nistration. It has been discovered that the
hydrochl ori de of N-(3-ethynyl phenyl)-6,7-bis(2 5

met hoxyet hoxy) - 4- qui nazol i nam ne exi st& in two pol ynorph states, pol ynorph
A and B. This contrasts with the nesyl ate conpounds which exist in three
pol ynor ph sthtesmé¢tipsy) atidepobympephs AL Bfamaulp . 4 Poly mswaBedf Phe
hydrochl ori de_was_found to t he dynam cal |y nost stable and
desirang&PB?ﬂggﬁagt%ec%%%ée%{c%bf%gﬁgggi%n conpri ses the pol ynorph B
conpound in the substantially pure polynorphic B form and pharmaceuti cal
conposi tions of the substantially pure formof polygypgph B, particularly in
tablet formand a nmethod of the selective production of the compound. 15
The hygdrochl ori de conpound di sclosed in the U S. Patjent No. 5,747,498
actual ly conpri seH. & m xture.of the(pol ynorphs A apesB, which, because of
its partially reduéed\S it , €., p pp A conponent) was
not nore preferred for tablet formthanl|th | ate salff forns. 20
Specifically, the present invention reldtes to fethods of producing the

hydr ochl ori de conpound CQLEE/%%»\\X
N- ( 3- et hynyl phenyﬁ) @’ﬁbi S t hoxy 4 I nam ne and for
producing the stabPe formB in highyield. The mesylate salt of (3 25
et hynfl phenyl ) - 6, 7- bi s( 2- net hoxyet hoxy) - 4- qui nazol i nami ne has been’
di scovered to exist in at |east three polynorphic forns which have been
designated A, B, and C, of increasing stability with different X-ray powder
. di f f r actFluonhpat tesabosetha sxar Bt PORErT dilts PAduGH 1Pt PEr e fRALYTIRF P
hydr ochl or i.d y PH% s L O.gnd B (Bl and Bz) forns are shown
in Figuﬁégilgﬁggé ?gF 0 €¥£§%%gﬁ% %Ekggggﬁes 1 and 3 are over a_ larger
range to ful lay seavstitentfiarst cihbekbndtororn ahd Hantddisec iR FOl P Hi%phs
of Figures 2 d r-a shorter range to show nore overall detail for
A and%8FopggﬁggtP§e?§$m§¥§ 324 MAR 2004 -17 The data contained in the above
X-ray diffraction patterns of Figure 1-4 are tabulated in the foll ow ng
" Tabl es 1-4: Table Pol ynorph A Anode' Cu- Wavel engt @H: 1.54056 Wavel engt h
2:1.54439 (Rel Intensity: 0.5001 S Range# 1 -Couplgd: 3.000 to 40.000

St epSi ze: 0.040 Jime: 1,00 Srmogthing Wdth: 0.300 Threshold: 1.0
d(A)I(reI)d(A)I(rS}éﬁm t/(r%k)\g(/ﬁ)q:) e A

d BN
(rel)15.82794100. 06. 631%¥91, 74. 544534. 831"616748}}22. 912 . 514, 323713. 95. 8490
12. 140196854. 73. 503939. 32. 731483. 71011. |743761. H§5. 699712. 34. 164114. 43./402006
482431, 310. 160261. 45
~30

.02.601931.811.034081.25)46922 43. 97278 745. 3
.213963.63.913441§I§g(2 0 2. . 28788 5
51787.12.312971. 7%*3858257. 84. 7007712. 23. 678458. 82. 977503. 0 15 Tabl e: 2

5693. 53. 7822324. 23,0
Pol ynmor ph A Anode: Cu - Wavelength 1: 1.54056 Wavel ength 2: 1-54439 (Re
I ntense: 0.500) Range#l1l - Coupled: 3.000 to 40.000 StepSize: D.040
_St epTi M;avin@0aB0hHaROR L Ngr it lto BR0A dEhreeshoipdiunt @25 dtw2-aTHet al
(rel)2-Thetal (rel)2-Thetal (rel)2-Thetal (rel)2-Thetal
(rel ). 579100. 013. 3401. 719. 5174. 824. 5948. 230. 6733. 56. 1653. 915. 1352, 121. 1524
.725.3989.332.7593.77.5221.515.5342.321.3204.426.173?} 4.4401. 88. 0061. 216.
1932. 422. 3604. 726. 5725. 336. 1541. 38. 6961. 416. 9913. 622\7D312. 427. 0804. 237. 404
2.29.84113.118. 4473. 523. 50224. 229. 2407. 13B. 9051. 711. 2517. 818. 86212. 224. 1758

. 830.0073.0 Tablii%:Polynnr h B 0
B\A/
O

30

O
H3C/ \/\O

by reaction thereof in a solvent mixture of thionyl chloride,

35 methylene chloride and dimethylformamide,



Anode: Cu - Wavelength 1 1.54056 Wavel ength 2: 1.54432?@R$@RI%Ménsity.500)
Range # 1 - Coupled 3.0D0 to. 40.040 StepSi ze: 0.040 epTinme 1.00
Snmoot hi ng Wdth: 0.300 Threshold: 1.0 35 40 45 d(A)I(rel)d
(Al (rel)d(AI(rel)d(AIl (el)d (A
(rel)14.11826100. 05. 015672. 53. 866564183. 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. B463Bép5sdaSVG66IL CG3.cB3GR2EA88E 0FGuail 6 5i 0430. 87. 085196. 44. 3933
014. 43. 5396710. 02. 995962. 12. 473561. 06. 609419. 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. 4522369 5.5 3. 95667 4.5 3.31029 5.6
2.81037 2.4 2.35914 j1.7-J AR“Z0D4 _1-18-_ Table: 4 Pol ynorph B '
Anode: Cu - Wavelength 1 1[54056 pNavel ength 2: 1.54439 (Rel Intensi :0.500)
Range# 1 - Coupl ed: 3.000 0 StepSize 0.04D StepTine: 1.00 Snothing
Wit h: 0. 300 Threshold: 1.0 al (rel)2-Thetal (rel)2-Thetal (rel)2-Thetal
(rel)2-Thetal
(rel)6.255100. 017. 6682. 522. 9524, 827. 5340. 932. 6521. 7. B603. 218. 1930. 723. 5592
. 328. 1481. 533. 2451. 79. 5533. 91811491, 523. 9D63. 028. 6174. 334. 7191. 511. 4141. 519
. 3791. 024. 4596. 829. 0001. 435. 7370. 81012. 4836. 420. 19614. 425. 13810. 029. 7972. 13
6. 2881. 013. 3859. 620. 7344. 225. 6173. 730. 2670. 936. 8090. 614. 7812. 121. 10314. 425.
90B3. 930 .9001. 637.2 691. 115. 7202. 921. 8734. 726. 5272.8 31 4752.2
37. 60310 44 5t Q595016 2% NBANG FetGrizle of gempawnd 48t FATIIE 5% |t is to be
understood that the X-ray powder diffraction pattern is only one of many
ways to characterize the arrangenent of atons conprising the conpound
N ( 3- et hynyl phenyl ) -6, 7- bi s(2met hoxyet hoxy) - 4- qui nazol i nam ne
hydrochl ori de, and that other 20 nethq well known in the art, e.g. single
crystal X-ray diffraction, nay be useg 8o identify in a sanple, conposition
or other preparation the presence of pol¢lHyph B of the hydrochloride salt
of N (3-ethynyl phenyl) -6, 7- bi s(2- nettioxyet hoxy) - 9qui nazol i nam ne. 25 The
pre%ént invention relates to a_ggfpoundQ#i ch is pol ynorph B of the
hydr ochl ori de salt of
N- ( 3- et hynyl phenyl ) - 2met hoxyet hoxy) - 4- qui nazol i nam ne that exhibits
an X-ray powder diffrjactionjpattern having characteristic peaks expressed

i approximately 6.26, 12.48, 23.39, 16.96, 20.20,
21. 70, 22.98, 29.46, 2514 and, 26.91. This invention also relates to a
pol ynmor ph of the hydroch] oride salt of
N- ( 3gt hynyl phenyl ) - 6, 7- BNEI,2- met hoxyet hoxy) - 4- qui nazol i nanmi ne that exhibits
an X-ray powder diffraction pattern having characteristic 35 peaks
expressed in degrees 2-theta at approximately the values shown in Table 4
above. ,FhirgakByeAt ben lesa 4wl esnt @ aucpapstidd wii etetsd pal yainr pand\ of

t he hydrochl oride salt of N-(3-ethynyl phenyl)-6,7-bis(2
ysolvent and with heatigé; ynyl phenyl) (

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



- group,

24 MAR 2004 -19 net hoxyet hoxy) - 4- qui nazol i nam ne t hat exh| MAg nr?i,r ay
powder diffraction pattern having characteristic peaks expresse degr ees
2-theta at approxinmately 5.58, 9.84, 11.25, 18.86, 22.70, 23.50, 29.18,
Z4.59, 25.90 and 29.24. This invention also relates 5 to a pol ynorph of the
hydr ochl ori de salt of -13-
N-(3- et hynyl phenyl ) 6, 7- bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne that exhibits
an X-ray_powder di ffr actdigrupat tReRedAVi Ng characteristic peaks expressed
in degrees 2-thet'a at approxi mately the val ues shown in Table 2 above. 10
Met hod of Production The polynorph B in substantially pure form of
N-(3- et hyn yff%?%%'ﬂ @iaéc@béé@ PRt GRSIRO XYY - hel Wrdaek i BaMb fepdaicaihl or i de
(conpoun&io I's prepared, in accordance with the nmethod qf the
15 presemtofnvéﬂi|bMdrbyhl©él@%e§§16fOflﬂqsG%§FPﬂHW#8HGBHﬂbr?r@ﬁ?%ﬁf i
starti n cﬂgﬂ' R ry2@al1d 228 i BavEdgp ks fdr oxyl

§gﬁq#u»§ﬁ% |éﬁﬂt gpég?gﬁﬁﬁgugﬁlsghe%ﬁixture of tH?g%yl e
chlor|ckxhanﬂﬂgp&ﬂuf :chl oride, and dinethyl formam de, and finally quenching
the reaction with an 30 aqueous solution of sodi um hydroxi de or sodi um
bi car bonate. The conpound of fornula 4: -20- ¢) 5

a) heating to reflux alcohol, water and the hydrochloride

salt of N-{3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-

10 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.
15
Further disclosed is a composition consisting essentially of N-(3-
ethynylphenyl)—G,?—bis(2—methoxyethoxy)-4—quinazolinamine
hydrochloride in the form of polymorph A, which 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),



24 MAR 2004 N 4 J is produced in high yield with replacenent of the

hydr oxyl group with chlorine; 10 2) preparation of con?ﬁnﬂARfZﬂﬂ&rmjl a 6:
15 6 20 fromstarting material of formula 5: H3 25 30 by reaction of the

latter in a suspension of NaOH (or KOH, or a conbination) in toluene with
heat i ng; - 24 MAR 2004 -21 3) reactijgn of the conpound of formula 6 with
the conmpound of formula 9 of step 1 wherein the conpound of fornmula 6

repl aces lori gi.v _ . t d 4

N (3 ot nyueaRag) BrEbR e SsbBlaqns (preimelienent syndrome), edrenal o
(conpoundngf skannobac2yswenl aa @ oismpinel, dnedpl asicry sudlanepasi dhsehsehe
conpound _of, fornmul a prisin t Nolel! rph B)_into
Che or e “SEaBRE BSLTHSr BB 1'h & e ran CBEDe Tt s P e g Cg. atd

2B- et hanalajnmand vet eherdfegeinmldy yeffediigh gmebdr efga) rdlacugc8i¥%ical

o oisr Holibgh 11 Bh RS ME- P Q0 (€L % @ ITS O Ry RA2RYA) 08, 7-

N- ( 3- et hpaxl(phaayhpx6ethbi g 2mehhoxyretlioky) nd; qui ez ol iptardmaechydeathlor i de
whi ch conprises, 15 recrystallization of .

N (- ot hFRGFBEERYP) SBLTY BF TR Ha O RPEERYS 425 AT ERTE hydr ochl or | de
in a solvent conprising al cohol and water. In one enbodi nent, the nethod

conprises the steps of heatin% to reflux al cohol, waaﬁn and the
hydrochlgpﬁdet§§PFm8Pt may urther comprise a palliative or neo-

N( 3- etjpy Ay BheAY ) 2d§udaht SMAnBRhELXYE} heXY LofkpaibBazBllbeRAhGe cgQ dRFmeA t O
forma solution; cooling the solution to between about 65 and 70 C,
clarifyi B§VRE SBFLPTF oRCCEP T €&FFFat i ng pol ynorph B by further cooling
the clarified solution. In an enbodi ment, the alcohol is ethanol. In a
preferred enbodi nent, the ratio of ethanol to water is about 4:1. It is to

be expecfTba meihogt vy MEY |130ver D&l aBIfSl &N &hg  TRSRTEEREI CEhdEoTEr £Mtso

sui tabl e forocecrygipbiization of polymorph B with adjustnment of the
al cohol to water ratio as needed. In another preferred enbodi nent, the
conpodAd to be recrystallized is present in an anount relative to the total

vol ume ofn,s0l t [ VQIPE Jeat h 0 fmaleiti 30 Q410B- dfyarns
-enbodine%?% ﬁ¥%%%g?hyﬁyfﬁgg%§?%?6,7-bisffnethoxyethox;)-Q-q&inazd?ynanine
hydr ochl ehegetherape pan@ i difinamy 'a ko ipeardcnt fhmeBtIEieh kpth

corrpoundagfcif-eéﬁﬂ! & rfh éﬂtﬁ@éﬂ“e%};ﬁﬂgegiﬁ@!‘t ort NeakaRound Ofy, f %m%aflic@ is

prepared by reacting a conpound of forrmula 5 in a suspension of neta

al kal i 3Bammalsof vermempgx rohddts myoup 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
MAbL 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 MAR 2004 -22 In an enbodi nent, the conpound of for rrul? y par ed by
chlorinating a conpound of fornmula 3 by reaction of the a sol vent
m xture of thionyl chloride, nethylene chloride and di nmethyl form de, and
subsequent |y quenching the reaction with an 5 aqueous sol ution of sodium
hydroxi de. Alternatively, an aqueous.gplution of sodi um bi carbonate can be
substituted for the sodium hydroxide solution. This invention relates to
pol ynor ph B Of r of in anhydrous and hydrate

N (3-et J%%)aﬁég chégﬁzd%t %%%(%/se%hoe%% QlQUI ngzol i nam ne ypr epared by
t he abOﬁ/@'Imt hods In an enbodl ment, the polynorph B is prepared by using
the starting materials described hereln In a preferred enbodi nent,

pol ymorph B is prepared by reaction of the starting materials descri bed

her ei n midd 1hes meagent sfandduSicondi fforentietérni A§ Feehedethdds @
described herein and_in the S [

N ( 3-2t HRRA ﬁf@?ﬂ}ﬁ])ﬂé’g?cﬁ?%?géngioh%%y\gtg%oxy & %\lﬁ{l SS%@F%%% ynrggm ot

hydr ochy g i Q@mbaﬁnbeelﬁ fauneatsa exiestof miw&redhwwhgheaﬁhydﬁoﬁsblfﬁﬁ%nmr phi c

forms A and The duction thod for _t th
conponeffid '%r' gutrer’ erag‘é'@&' d%ﬁ%g& V\nﬁ&%lté%l? gwglv)\%‘%é%% eyrr%a OH
H3Q O/ Q1 l\trl&%d}/l@ lantddous aher hydrafeCEolrs.N H3C- O\ N O /

H3CO-w. 0 .i - .0~ N NHz , 25 24 MAR 2004 -23 Uses As
described in the af orerrentl oned U. S Pat ent No. 5,747, 498 and

10 It is accordingly an object of the present invention to provide a
method for the production of the hydrochloride salt of N—(3—
ethynylphenyl)—G,?-bis(2—methoxyethoxy)-4—quinazolinamine in HCl

form (Formula 2):

15

/

20 H3C\O/\/ © XN
. /0\/\0 N) JHCI

25 2 (Polymorph form A and B)
making it more suitable for tablet and oral administration 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



PCT International Publication No. WO 99/55683, the con‘@#rﬁﬁﬁr@ﬂ; in

accordance with the present invention are useful for the 5 treatnent of a

hyperproliferative disorder in a nmanmal which conprises a therapeutically

effective anount of the hydrochl oride or nesylate form of

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- met hoxygt hoxy) 9- qui nazol i nam ne, and a

phar maceutical ly acceptable carrier. The term "conpound(s) of the

L;;sggg&@gg 912 RSEEL S ML TRhBBNa 1 JOIURBERR Buf ofB lset he

N-( 3et h%’ﬂ}"ﬁ}nﬁn)ﬂrba@ménbi s62- meitientet hexyye 9-Guiimadonisnawihe affect

hydrochloride, but is not neant to, exclude_the syl.ate form and.d t hree

pol ym)r@ﬁﬁ?c‘@r"%&%ﬁ‘ﬁ?pﬁeﬁe%farf%eaqﬁW(?gﬁf‘Bf’?%'e o?ﬁr?]% %F%SH% m xét%er%e of

pol ymor pis, B angk A ofydrerhygiaehl ogkde f-otrearhvotiphenghl ebystals {(2re forns

of the conmpound. The term"treati ngf as _used herein, unless gtggcrig\%ge

i ndi cat methereih PR)ersiNg NeZPEePRREPRGS* TH bitt g PREVEPEEFe35°07° or 20

prevent'ggﬁsngfp}?iﬁoraﬁer 0 Bendi &b90r 4 o Wi Tth Stisd hesplappl cespoondsne or

nor e syfﬁp ms ‘of such disorder_or condition. The ﬁlerm"téeatne%ti" a% used

her ei n, whiElr exist t He BRECDIPIIERTRIY, STRECS rBESYhGTSi BOYLPPRRYS i Wedi at el v

above. 25" Abnorggl hineasyigeenhereia, wael Eoantio welibe grbet h

t hat is@ﬁd?ﬁe’n&éﬁ %?bhogmoﬁl\frghﬁl atory mechanj s QTE. ., Loss of contact

i nhi bi t tbaymodyrAridiald t mesibsérkae gREwWERSHF2 %f @I%ds té’ﬁdpfﬁéeﬁ}gomh

of ahpormal cel Sk vt B RQpblLAkt 84 {1y dutetabrasdly

growif Eﬁ”.’eﬂl)m{ ?%EQ%EFFSE%% éjfs , pt%ioth 30pbeni gn and r_ml,i%nan ,

expr esspngeapoaghovplied Ragovsmc EnTMACERfBF3 ¢ e FPEPOBAEHOBRNP YN tRRd

‘malignant. in whitht otei R hvat edzas jaungsult iaf rangegenic

‘mut at i oﬁuPﬁlca%%%feJ& q@%%ga%ggﬁbéﬁi %r?llggggr%al i gng),nt celis of other

prol i f eFatinvendi s eested mitiheh seBectaie REQIBEET ¥t GO Banpl es of

such benign 35 proliferative di seases are psoriasis, benign prostatic 24

MAR 2004 -24 hypertrophy, human papillono virus (HPV), and restenosjs.

" Abngsnehecetdmgohibir'i das coweburet eidd sgllesedefidr sthe dhd - nBREERS five

abnormal_ gr. of .cells, both. i And, eld t W fareme,

activi t§f§fl9¥\%§3 @Wﬁ%&yf 8?%8%/?8%%9& n tﬁﬁgggﬁgsg?ig‘?g‘ﬂ@n 5 ki nases,

pr ot ei hyphespheiaaes, ofi pkd kantsadly|ieturashesphalasss (1e- ackiSAm thhcr

trascription factors, or inptracel r f I t oL RS NS.

[ 6 7- bi BpavHREHL Y CORBRDS NI Hagoriet For PEE er Ry nene ) oy a9

hydr ochkgei flesypied edaald yEddwes .st abl e pol ynmorph B form is additionally used

for the treatnment of a variety of additional human tunors containing

hyperfroliferating cells that are activated by the signal transduction

pat hway gpeth Fukat BE, byt HEGFRyr astattheririerdvenexpedssiesn te. getdedst o©bne or

nore of - altered_ 15 transcription, alter r adat,i -

anpl i fi @apfﬂaﬁ}n%fthﬁhéyéé@ﬁﬁ{)?g%%‘? PR 98% helg %\?'e(?g%'[%g%g?g?glﬁggw th

whi ch EGFR_ga8 (5 ofidnasiyeshdigtierpenitazoldmamieeokngdhé ol gandycingt the

activate EGFR (e. g. _EG, TGra, anphiregul.in - cel in pard nghicadi ng

EGF, or s&gbdegufs®™® Br Ja“hgl diyﬁﬁlj‘ldzi ng #heéceg‘te%g}gg% U o%;f 20 (3

dependence yAy1 Piry1al- 6japendqnemeenokiretnoky V- 4 yqwinazcligramdne has beeof

EGFR proteirn, whether activat eddf%"i’ extracel lular i ﬂandfohﬂlé rvﬁﬁ%hl Wﬁ‘%

si gnal ©Bisesuered &P FFLRRkayE &h ST dEtS PREYEPEPT bRs™ BF pol Vivor phi s s

that regdt, i@eﬁqﬁ@:@pi @, supstiindi ans tdfat ipcodasingncsEmsed or with

| i gand- independent 25 activity (e, 9. EGFRVILI, Archer,G E, &L, ?{?wd(ep%)

O i ni caldiCfecent REs&al cPYIR4692 6555 CEEHRh PAMTEFES i metuding Boti5&mi gn”

and mal [ 040k e I3iie oAl bSURR Agdkbeneyriaenpblesbipled ciroand By

carcinoma 0 Fﬁe rénal pelvis), liver, kidney, bl dger (Qa icularl

i nvasitveriduBo(B;) andr@dsformachudi HACWRt DI HES 36 pBaor ﬁiﬁ,gv§vegra¥9&s

positive & ?{g}rﬁés n%(ﬁr gggggeeg@%f LerepioF MeaRd ivee randyPenohi vige LEAENTS) |
es0o | S

gastric, agea ncl uding Barren's” nucosa, squanpus cell| carcjnomas
and adepeeascioorasind Bar yrspecvaveal, eod aarhy inoieesarll jndetpivf

i nvasi ve tunors i.hcl udin I 0 , L€x3t U ardricu ar |
5 UGyl r ef‘@?@&%&%& £, oRaNCT ealib€ail urgr( Rardd y

non- smal9veds & e11o% uﬁ‘-g ca enocar ci nomas, |arge cell tunors
and  24-d¥pBcz@0dly 25
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squanous cel

ut eri ne
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nonas)

P

abi
fofiap

ALk

I'ng” ce

and net ast ases of
[ 6, 7- bi s(2- nethoxyethoxy)qU|nazgﬂﬁﬁ*
eRing

hydr ochlg5d @6

gH

of

ﬁ%abn@/

he above.
ethynylphenyl) am ne 15

B9) i s al so used for the
pg@plastlc condi tions

S that are activated by the signal

transduﬁmmmmgpamhmuywTbapmwiéoof stimul ati on by EGFR, such as beni gn
hyper plasia~ef—thegsskiT T4l TT Rs(red) | Ord(Ar ogtlatie | (ed(d) B

chroni ¢ Kl %%c u:tﬁzp, ggéﬁfga w)\é/e‘;%r pl A% b 3af6parcBdat] i291d8/: § af->
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and ¢l LTWBII UCEZ e Esa7 01| S2as ¢ ). 6an 1al nasmhl3.48800ch 68ny@B80Phn #bnpri ses
a thitd Ehdeat [T Vi 21 1 adeore | apmuilts.ea87a hed hy Hricdhl4orli 88 qr24§263% 1243

et hynyl _qg 516, va bl P30 hBRy ¢tARIR44) 1 424ui 300003 adiond 24828F dr 2RI Y t he
pol ynorEostad orimizand 4eopbmi nadeiti76a2d | 24@c e Opile lcdrlr | 31280 |addid i on,
phar madetgsgs=al  [conpogiA 70075 |i 2 (dEGT§e hed-Bohpblfeld 36-%dde in gccor gance
with tHe prese%t i nvention provide for fhe pteventign of hlanggy;e_j
1nplgntation 1n a mammal , Wi ch conposition conprises a therapeutically

effective anmount of
N (3et hynyl phenyl) -6, 7- bi s( 2- net_hox 0X 9- quznazol i nam ne
hydrochi ori de, preferably the pé@@ﬁé& E g%%érnl and a 35 pharnaceutical |y

accept ahl fe Gaf Wsklength 24 SaMRNARBAqth 261:54439 (Rel Intensity: 0.500)

[ 6, 7- bi S(Z- met hoxye ' i taaynyl phenyl) - am ne
hydroch?ﬁwﬁﬁbcxﬁp%$éqggr‘R#%Q§§¥§%€34%%F%ﬁgﬁgﬁ Bform is also used for the
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secretion.
[ 6, 7- bi s(2- met hoxyet hoxy) qui nazol i n-4-yl]-(3-ethynyl pheﬂy‘l )MMBM 5

hydrochl ori de, preferably the stable polynorph B form is also used for the
treatnment of a range of |eukem as (chronic and acute) and |ynphoid

mal i gnancies (e. g. |ynphocytic |ynphgges), diabetes, diabetic and other
reti nopathies, such as retinophay or prematurity, age-related macul ar
degeneration, solid tunors of 10 i }qjg% | i oma, henmangi onmas, nel anonas,
i ncludi ng intraocul ar or uveal N%%%L'Jorras, q’f(‘osi 'S sarcoma, Hodgkin's

di sease Anege Ger Yiaveleng 34956 Wavelapalh 2o+ S44RM(ReUBIBRSy 000y st em (e, g.

par at hyr,;gh%wzi_q;"ogﬂ@&gg;b 040 BlepSizesnmbl stegtinest.ome, urethra, penis and
ureter, atherosclerosis, SEJJ{; di seases such as eczema and 15 scl er oder g,
mycoses SMeHYEiMdB0-208 TEFhR P the soft tissues and neoplasmaof the central
ner vous [SVElea ( Grehd.] 2oTnetm] {reCNS 2F pephoriteel) & pi-hbdta akjleelr (@rihgta hiEnl st em
gl i omas [60Es pi { uicoar y| sekssoes) .| 12ae8E r bad-Bent 26634ny &8 {652 | 1.7
hyper pr §FIBE®r af 1 &2 o] _tedtiot | ghal| 23589 sbraér§ aeddd i heHS aboipedAml L%_
appl i ed[3s58 nbnatheriat 4%} wmy| 39866 vE 3 pddBPilonith3 | 34719 | 1

[ 6, 7- bi $AZ4met hoxyet HoM8ATqu| e ol 134469 y[16.8- bt REAM o 3973he] 08
hydr didhlf or.agie, | préef er affl 186t ha4.41 I MSd3Bo y‘lMI’ \h2917$-’;1r 2. nv)!EB%'BE )n:)gmq h one
or rore|a888% | N6 drluel/¥r | 14l mIE (37l 2A307 : ,;{-263 X

chenor adité#8ier ApyA 1 t Hatl- 13| Ahfi] 2598 nbr 3801 SASUG ;|

anti hyp pripl2st i ¢ 231 da21878 | d4th r2‘$r‘5 z' i Z,..r ,aﬁ?;’gz‘:g H 3a°¢ 33"1’1'4C e 0) way
of simulf8Bshud 53qletd452 | 43,00 (0] LR, by SLEL3; rg—of—thFe—rndrvidual
conpalfent s of the treatnent. .

[ 6, 7-bi %tZTi&ﬁe%%O@éehQ%X)s(ﬂBbﬂa%ﬂét Ne Qs WdrdBeichdey! pReRAyhYt 8dhNeattern

hydr ochl ori"de)” preferably the stable 30 Eol ynorph 8 form is t%fl cal I% used
at dosesi=nfonly7000 n§/wayy wixs drcalshprscPepEs /iR {REFEMERE! @t abt Y B- 200
ng/ day, for any of th ove ts. Jruri-herRphernkhe1yas) pusié oras of
N (3-et h@oﬁﬁrﬁ%ér? 1)-6,7- is(Z% met oxyetbﬁo(g(yj -4%&?%20 ixarril ne incl udi ng
the mesyletimxardhoxd -MrRu2082401 2yamhyelr BYAF6FhHer it ns 2pd1 £H5H yﬂ’glP?)ﬁ
forns), as well] as _qthe r eut,i cal acgept a t QLB aRdra

. anhy Ooﬁ%eqf?é‘.‘l%ya’regtle (r)lgtr%g n%gn Heecusag 'fo%?re%%eg?% vvir?h a. . y

t her apeuti ffaldat-ieif, eoaiyv ®eamseadt tof idert Bf vrienentSaoRa§ c SAPBEAUS18Rd°a

pharmaceyti cally 5 _accept reier t eqai £ idriceRs cef QAISCLC
(non snﬁtﬁ%eéePFgPﬂﬁagg%(gﬁc%}% ?x%g%hgtgrlogogn% ‘?’S’n ﬁc?eéfc%%wggio and ot her
tunors caamsed or off onothed { byethymyl pagiyl bne, pis (2 HPRAhorBeBhery) —4-
Barrett's .e’_%)i{)ga us .%pr e-mal i gnant syndrone) and adrenal and skin cancers
as wel | BET@AS Jiglr?ﬁﬁ & and neopl asti ¢ cutaneous 10 di seases such as nycoses
fungopgles, in a mammal, as well as for the chenoprevention of basal or

' dind MR 8RS L3050 Bhe

squanous_.cel | carcélknomas of the,skin,

speci
sun or i MHEEHTE r}&mr’tt&oﬁ‘ersgaﬁfeaht?i%kgérgé such cancers. In ac]i%)i tion,
t he af orgnerticones drempdvidsicar saisef of i M- 3estthymy lpifernsl Jattherddd @rosi s,

wi th epidermal growth factqr haying been _inpli 8d J Ey_ d
hyperprcﬂ“‘?‘i‘I?spr’%i‘[qg':(g‘r?xé’]B VaSHIgr° ﬁﬁ%fnﬁnﬁugcgg ceg’ﬁlgﬁrﬂe%péﬁsscbfgyf & ?r
at her oscderatdca ipraqpestéenE.hReop) eshetaaterifrde. peatks Agspreseed UDA

92: 6547- 6551, 1995). 20 Th d ' ' t
il 10 GRieiet R bR FArI BN SOt Eoart (it GonCogem g G

tyrosi nekinases2sygh as e, dephpl 4 grodt, h 2GC3Dr r eTiepd oinfEGERPD exloR?,
HER3, or HERO and thus are all adapted to .therapeuti.c, us e
ant i pr ol F§X3tRS vECagBnt ROYBIQLP o Rt cEﬂ%er})ycfﬁ?cﬁgrﬂﬁl%? %gﬁ%ar?lfcul? AS y in
humans. i BREAAS -&f, 118 sRpeseRhokf¥eRbkgN- &F quahspol iainer s wiat
angi ogene%?ysrwalnd/or \?ascul ogenesj s. Thg,c ounds of the E esen%\ﬁi nvention

0
may al sceduihiger ah ¥nravideevdan feFErart AR RAGRAT AV e FESF ACHRAT tRE-C
aberr gnt,, 2xpl eéﬁé?@s%@dl i fapdiEee8PLAk hRheRAC lHp o Amadliy afidnvalues
signalling events related to various protein tyrosine kinases are involved.
Such di ssiraker sitmiiabiligc [duddavieese of neuronal, glial, astrocytal,

hypot hal am ¢, gl andul ar, macrophagal, epithelial, stromal, or blastocoelic
nature in which aberrant function, expression, 35 activation or sjignalling
of the et tirvesitienkedscesehates to a compound which is polymorph™a of

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

1. 1.
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24 MAR 2004 -29 involved. In addition, the conpounds of t pr esent

i nventi.on may have therapeutic utility in inflammatory, a cﬂhﬂii;}ﬂﬂ&nd

i nmmunol ogi ¢ disorders involving both identified and as yet unidentified
tyrosi ne kinases that are inhibited by the conpounds S of the present
invention. In addition to direct treatgent of the above ailnents with the
conpounds, the utilization and treatnent in these and general applications
may be as palliati of_ - ad] :hadjheante xHI preRoERe namAy ipovlacki ng
epi der n’&ﬁtg?’éw?ﬁ%?xg oé cg‘glgle%g&;i\sﬁ EGFR) and for use jn treatnment of tunors
that exgyessaetvani amt teomm bdvEGFRCkASHATAE1 HEFRYPERKSs SH@EEFPBEd tth t he
scientific literature (e Q. . lqy e gh, Gancer 1Bese, 52 5PB6- 5539,
1995), H98I%&FT %gﬂ?eﬁtaa aﬁ%%@?ﬁ%@@%ﬁﬁi chénot her apy and i rmunot her apy. As
15 descpizbed, i7y no8 e 2detsa, | 2bed ®vand 28afAentTHis ap%m{ow“sgaﬁse WRLATEOL h
anti- EGER and antl- B antj bod, conhinai-ons: or o iy Corblagt penol ) -

i nhi bPt épsaoPOWOf o-proteinase), other tyroSine kinases

i ncl udi gg7VECER {Masssshast rergothehuahazpbtamihactbat rexdeptiss) anf &r Ay |
transferase, CThA4 .(cytotoxic 20,.T-I. i, .0 n

Fur t her PPrERENBREST ?%Eil%ep‘—l\ﬂbertrb f@g@%? r&gl%gg%%g%é%ﬁ@%)ra-}%elggﬁggggw

ant i bodi;gs 4iR¢kudi NG thBuMAaYEEEp{ Gereat €, tiRhasd uels| shovheier BERLKAB

avai l abl e as "Herceptin (CGenentech, Phase II1l), or the avb3 MAb avail abl e as
Vi t axi napApgli ed Mol ecul ar Evol uti on/ Medl mune, Phase 11). 25 The invention
al sojpel ates to a pharmaceutical conposition and a nethod of treating any
of the nmentioned disaorders in a manmal which conprises admnistering to
said na o) |y effective anmount of .

N- ( ? et fg}ggy#ebgﬁ%ﬁn% Enbigabat%&m:%owmeB houy: - ori( Aagohymaipheanyl) -
preferably Tn rochl ori de pol ynor orm. an rmceu

accept alfl, @ -bérsr(ge@?thowwyiGdlquﬁa%ﬁir{ﬁ‘%@tr\eoﬁy%%&glﬁf e}éaoc |A\/L%aél d
compound Jsmay he1appli §d aFcpatels theaapyraansaywitivoihee mehenr afbrtgheot her
materi al’s and treatment agents such as both anti-EG-R and anti-EGF anti body
conbilfatgresensr IWVERLECRonBY neltd ofF S iHhi bitors of MWP

(matrix-nmetall o-proteinase), other tyrosine kinases including VEG-R

(vascul ar endothelial growth factor receptor), far nes;il. transferase hA,

. (cyt ot di cubskyhphbeytehkaringddon) oangterbEX AL RS B8 MAD 3" r, and
ot her ca&coer-&%l %t)gd anti bodi es i ncluding rhuMAb- VEG-, the erbB2 10 MAb, or
avb3. Th s,miuhe active conpound nmay be applied with one or nore other
anti-tunor substances, for exanple those selected from for exanple,

m tot'oc inhibitors, for exanple vinblastine; alkylggng IS agents, for
exan‘p#e cis-platin, carboplatin and cycl ophosphamni de; anti-netabolites, for
exanpl e 5-fluorouracil, cytosine arabinoside and hydroxyurea, or, for

exanpl e, one of thHd;prefer ant i ~Hef abal4 disthgsed i n European Patent
Application No. 239362 cth as W -(5-[N
oxoqui nazol i n-6-yl met hyl )-N_-net hyl am n >
gromh factor inhibitors, cell cycle i nitor' inte
for exanpl e adrianycip- bl Vel N, ~enZyse
anti -pornones, for gkanpl e anti - estPogens such as
for exanple 25 anti-androgens such as

Casodex(4' - cyano- 3- (4f | uorophenyl sul phonyl) - 2- hydr oxy-2-nethyl -3"' (trifl uoro
net hyl ) propipami hiydedzyl nyeodpyr sheh esbodi remttiathdhesepduhtsa FokyRnt
invention may be 30 admnistered in _conjunctj b an - I 00&NRfi S
agents) BISWIES a MVP- 2 r‘?ﬁ’@ﬁi X- ﬁb?ﬁﬁ"%r‘ ot e%n%gls]g-i%}ei nh?ig%dt?%rﬁ(lg')., a MP-9
(m)at ri ﬁgﬁ&ﬂ@%ﬂh Ase- ﬁa%d niﬂ%‘.hiau)y( SJueraid/gr QBX- keactyen oﬁxyger?é‘se

1) inhibitors) in the nmethods of treatnent an_c 0S| ty gesard

her ei B0 Faneeh® BRRHIIRG ih 1Y ED lé\é‘?%%xja‘%% %ﬁaggn%é%htﬂfggﬁrcorrpoési ?ﬂ})ens

descri begoﬁﬁ&%cﬁ"of he ghfiecti.ve 24 MAR 2004

anple interferon; and
| vadex (tamoxifen) or,



-31 anounts of the compound of the invention and of.the ghenptherapeutic or
ot her agent useful for inhibiting abnormal cell growh (i. 5MR 20her
antiproliferative agent, antiangiogenic, signal transduction inhibitor or

i mune-system 5 enhancer) can be determ ned by those of ordinary skill in
the art, based on the effective anmountsyg.or the conpound descri bed herein
and those known or described for the chenotherapeutic or other agent. The
fornul ati ons and routes of administration for suchCk herapies and
conpositions can be based on the information 10 degcri bed herein for

conpositions and t@ﬁgﬁpies conpri si pg the conpoundlof the invention as the
sol e active agent ard on Lﬂfg?ﬂapk6n PO

ded~f or” the,ghenot heg apeutic or
ot her agent in conbi nati &n therewith. 1% The ilvention also relates to
production of conpounds used in a nethod for the treathent of a
i pr i adm nistering to

hyperproliferative disordg{*bﬂ/axqgnna
sai d matmal a t her gpeut’i ca ef fecgVe aht  of *N
N- ( 3- et hynyl phenyl )-%, 7bi s(2- net hoxyet hoxy) - 4- qui nazol i nani ne hydr ochl ori de

in 20 conbination with an anti-tunor agent selected fromthe group
consisting of mtotic inhibitors, alkylating agents, antinetabolites,
i nt er cal afd ngr sMiddu ot asighgrawil frachorepTidndmr o tbkl hgjcbryingrbipors,
enzynes, topoisonerase inhibitors, bioloical response nodifiers,
ant i - hor ey CRFRIFEHT - andr ogens. 25 The conpounds are al so useful as
radiati@n sensitizers for cancer treatnment and may be conbined with
anti-hornonal therapies. Paraneters of adjuvant radiation therapies are for
exanpl e cdntwd ek d h RCHUSPIPPorE10L a50pbtd shied on 25 Novenber 1999, in
30 International Publication No. WO 99/60023, the disclosure of which is
‘included herein by reference thereto. Wth _ggeh node of treatment for
exanpl e, for inhibiting tunor grow gerf at i on dosage of 1-100 Gy is
utilized preferably in conjunctfon g
pharmaceutical conpound, in aipreferrgd dosage 35 reginen of at |east five
days a yeek for about two to fen week§y. 24 MAR 2004 -32 Thus, this
invent}on further relates to a~gethoe for inhibiting abnormal cell growth
-in a mamal which nmethod conprise¥y adm nistering to the mammal an anount of
t he conpound of the invention, or|a pharmaceutically acceptable salt or
solvate or 5 prodrug thereof, in fenbination with radiation therapy,
wherei n the anmount of the conpound, %Salt, solvate or praglrug is in
conbination with the radiation therapy effective in inhibiting abnormal
cell growth in the manmal . Techni ques for adm nistering radiation therapy
are kn in the art t e ' sgcan 10 be used in the
conbing¢?%ﬁth%$%%§”1 gggfﬁg%ﬁhggggﬁghﬁggi?éngiogenesis agents, such as
MWP-2 (matrix-metall oproteinase 2) inhibito MVP- 9
(matrix-netal |l oproteinase 9) inhibitors, f*C€OX-11 (cycl ooxygenase 11)
i nhibitors, can be used in conjunction 15 th_the conmpound of the
invention in the nethods and pharnmaceuti ca conpo@itions descri bed herein.
Exanpl es of useful COX-11 inhibitors L& ude CELEBREXTT' (al ecoxib),

Useful W&t rix nmet al | opr ot ei nase
i nhi bi pprs are descri bed 8.96/,33172 (published October 24, 1996), WO 20
96/ 27583 (published Marc , ] Eur opean Pat ent Application No.
97304971.1 (filed July 8} 1997) || European Patent Application No. 99308617. 2
(filed Cctober 29, 1999) LW 98407697 (published February 26, 1998), WO
98/ 03516 (published Januaryx29; 199B), WO 98/ 349l 8 (pubgéshed August 13,
1998), WO 98/ 34915 (published 25 August 13, 1998), WO 98733768 (published
August 6, 1998), WO 98/ 30566| (published July 16, 1998), European Patent
Publication 606,096 (publishieH,July 13, 1999), European Patent Publication
931, 7880( publ i shed July 28, 1999), WD 90/05719 (published May 331, 1990),
WO 99/5291 0 (published Cctober 21, 1999), WO 99/S2889 30 (published Cctober
21, 1999), WD 99/ 29667 (published June 17, 1999), PCT Internationa
Appl i catibp NeacPCFh| BISLDe113tter| &8 Jubyspeansiongpt BaPhpdan BRentr 2

Appl i cation .. 99302232. ' : 999), Great Britain patent
applicatiSﬂmﬁgﬂ%§+ogg1&%6%?%&%4%T&5 3%% ?g%999), United States
Provi si onal Application No. 35 60/198,964 (filed August 12, 1999), United
States Patent 5,863, 949 24 MAR 2004 -33 (issued January 26, 1999), United
States Patent 5,861,510 (issued January 19, 1999), and European Patent
Publ i cati on 780, 386 (published June 25, 1997), all of which are
incorporated herein in their entireties by reference. Preferred MW-2 and
MWP- 9 '

at least 50 ng of the




5 inhibitors are those that have little or no activity inhibidi MWP- 1.
More preferred, are those that selectively inhibit MVP- iﬁrﬂkgrﬁﬁ/ﬁp 9
relative to the other matrix-netall oproteinases (i.e. MW-1, MW-3, MWP-4,
MWP-5, MWP-6, MW-7, MW-8, MWP-10, MWP-11, MWP-12, and MWP-13). 10 Sone
specific exanples of MW inhibitors ggeful in the present invention are

AG 3340, RO 32-3555, RS 13-0830, and the conpounds recited in the follow ng
list: 3-[[9-(9~fluqo- efEBiaCQ shenzsnesitdiany ld -widehyeioxysmshanys 1.5

cycl opéﬁt yq%afci:&ioho%ffgrﬁ% onl ¢ aci d:

3- ex0- Fdriuli4- § | abraephénelxsle berhen 6sTUPPHy (0£nf ABTUER ok ASFEPERS] B2, 1] oct a
ne- 3-carhoxylic_ aci.d_h XY amLdE, K ZA1)3B) 7-bis (2-methoxyethoxy) ~

1-[4-( f—rgﬁ’l%PS-ﬁq 46 %kq%)gfr(lz(él Sggyl}%g%z%ﬁ’es}ul %onyl ] - 3hydr ox% - et I;)yl - pi per
i di ne- %——Ké%@ﬁla@)zwiﬁar&n’hed hygdpokyam dre; (compound of ‘formula 2) with a 37%

4-[ 4- (4-f1l uoro- phenoxy) - benzenesul f onyl am no] -t et r ahydr o- pyr an4- car boxyl i c
aci d hydedtrani de: 25

3-[[4-(4-fluoro-phenoxy)-benzenesul fonyl ] - (1-hydroxycar banoyl cycl obutyl)-am
i no] - propioni c acjd, . g both
9-[4-(z&km%?—"@%ﬁ%&ﬁ%%ﬂgeﬁ}égLﬁ?ng)r?ﬁngmoﬁo czrtméltlraaﬁyéitr:%r-nL §/Jr'%lnn : o_

4- car boxyl 6. 36 @ BMQV?5Y§mﬂﬁbﬁ H)R)into the more stable polymorph B in

3-[ 4- (4-chl or 6- phenoxy) - benzenesul f anyl am no] »t et rah py. - 3:-carboxylic
aci d hydr eoiarende; cg@p(_‘gﬁ}n%R)alcohO%. (e.g. "2 e{:_gal){(()j{)o epel %vacc%rt?

1-[4:4 4-&1&%&%— 1EehRYh- E@@MJ axyy - bemerresskt onyl ] - 3hydr oxy- 3- met hyl - pi per
i di ne- 2Carboxyl ic acid ydr oxyam de; _
3-[[4-(9-fluoro-phenoxy) - benzenesul fonyl ] - (1- hydr oxycar banoyl - 1net hyl - et hyl
) -am ngl - proni onRiC aghd; sent invention relates to a method of

3-1[4- %Cfcfrﬁcg'rn&qﬁlﬁenoxy) -Iﬂ%nzenesul f onyIN] - (9- h%dr o>i\égar bﬂ‘ﬂ_)gl J',_etg{sgw_dr 0- pyr
an- 4- ylprepdmola pr ailofoeplici B of - (3-ethynylpneny !

3-ex0-3-[4- ( 4- chl -ph s penzenes uhlenyt RS ADde 8wiadd comprises
bi cycl dt‘%ééé"ﬂﬁegtg‘tog‘ﬁ’g Jhantale DERZANRS hi}/'dr oxyam de-

ane- i 24 MAR £804 ;34
3- entlp- Bed Oyt lfliaot bop IeEmhx (I -afenFeeEaNY bhy b afithic] (BIGESRYTENSTS 2. 1] oct
ane-3-cgrb0x éééﬂ?ﬁgﬂQn%y%gﬂ%%éﬂhgﬁid@nﬁn(59solvent comprising alcohol

o-p -

3- 4-(4-TﬁI ~phenoxy nzenesul f onyl am no] -t et rahydr 05

f Ur an- 3amarwe i ¢ Tacicdehyubostjapntie; thm PR EOTRTICES P8 85FPELPE salts
and sol vates of sai . 1R t@-henqapké - tQgareside agent sf N-

i ncl udi%%a%%%rtoc%ﬁﬁﬂﬁgr% ibitars and ot her i nhi bitors, can al so _be

used i n({3hetlpradehenyiveni Tdvis (ATaessrpyahRicsY) THeT B OR/t TR can

al so_he used with si | .1 d i DI P NSet wiledh st [B8r aagent s
t hat 25aT1°i RFDi 3 Sé’aj—%l%élﬁi 8%%%'21@ Fgéwﬁgjf%ct or receptor) respon e%, Lsuch as
EGFR anypbod} es)aiEGH iarg itb@d'ﬁ@é}ltaﬁﬂ;o@%‘érpwjé?:%}}%%”’t%éio%?‘g’r@%: y

i nhibitaors;. VEGE_ (vascu i a A faghorh icnbddimens, sweh as
VEGF reg'éﬁ{%‘?g SRT Tt e%ﬁ%egf%ﬁ%&%%ng?%%t VEGF; and 20 er bB2 .recept or

i nhi bi t 81 8ohsuchsastdismed .or gimi e mylefanres amagdinidiestthatabifd Yo t he
erbB2 receptor, for_exanple ERTI N'++ (4 el e wddto: e P ft RRULd L HBAN

Fr anci s@B?gﬁﬁii ?Br‘ﬁ?%l?r %A)a.bAEE'REGQR in tl bjigfta(r}fr%rsI %e K escref bed in, for
exanpke1bpe¥O HcHIE) (publ i siigdCIubicelolsnosire Wology 1885 abbebl i ¥hed

April 9, 1998), WO 98/ 02434 (published u ) +haNd18bhs1 +
corrpounH§‘3E111§§%ﬁ‘}rJb"ezt‘]1 'Wnuﬂft% %?Oaﬁp}s%Pg#gﬁtgg ?9?%%% i gsue.d May 5, 01998),
and suchasubstarses aambedesed iIn tapopheseprefavendi smhogdiment, the

compound to be recrystallized is present in an amount relative to

the total volume of solvent at a weight to volume ratio of about
30 0.05. In an embodiment, N-(3-ethynylphenyl)-6,7-bis (2-
methoxyethoxy) —4-guinazolinamine hydrochloride is prepared Dby
coupling a compound of formula 6 with a compound of formula 4. In
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.



30 described herein. EGFR-inhibiting agents include, b Aﬁgﬁgnamélinited
to, the nonoclonal antibodies C225 and anti-EG-R 22thu2I n yst ens.

| ncor porated of New York, New York, USA), the conpounds ZD 1839
(AstraZeneca), BIBX-1382 (Boehringer Ingelheim, NDX-947 (Medarex Inc. of
Annandal e, New Jersey, USA), and OhX23203 35 (Merck & Co. of Whitehouse
Station, New Jersey, USA), VRCTC- 310 (Ventech Research) and EG- fusion
toxi-n (.Serage " Hopkit epmpMess achiusBiing)la These apdepdihsi by

EGFR-i A bf i%ﬂ&gégﬁ%%t' 24 MAR 2004 -35 can be used in the present

i nvent i or VREGE: hgha bedrpeind of Srampla BJbys4E6ChhaN UL 6688 {3igen Pnc. of
South San Francisco, Califarnia A) 148l SQ.Re52RRI Red WiHR Snkhe
conpourdd %ﬁlY?ﬂ¥|dPé§Eﬁ¥eiﬂge PSH?§V€@&%?Eﬁ?bitgrsyare desp?ibed in, for
exanpl ;i W0199-24990 Lpabbiisheshdiyl 2 OuebedINg POF reaekiRn ivbidl an
Application PCT/IB99/ 00797 (file 3,..199 L. 21613, L4 shed
August atmedusosPLlupeeggP 1ﬁé§l%f}b¥|\$%%xelc?emc%&%%ggg), Unicged_ St at es
Pat ent 5,834,509 r1Q odi shuBdchovendes ddh HedSBPstWOue8H50856tipuindidied
Novenber 12, 1998), United States Patent 5,883,113 (issued March 16, 1999),

Uni t ed IStdnoss drasedtitsoB86, 020 (i ssued March 23, 1999), United States
Patent S, 792,783 (issued August 11, 1998), WD 99/10349 (published March 4,

1999), WO 97/32856 (published Septenber , 15 1997 422
(publ i Streds Juﬁen%Ple@b%’C,es\Aé%BPBj%%P}( éﬁﬁ’lfi gﬂ%ﬁ*‘@%"e‘%& 5" %gg’é)?fv\o

98/ 0 : . i IR CEI
19996%’n@%%@%ﬂ6'&bﬂ%@m 904 1167%5) { Priphished] dpai

ubli shed January 22, 1998 a of i r
i ncor paywdped-adebi fhenabees maihiqdset i &8 %9 ?@?%‘?mt.' gaﬁepoghﬁﬁg?gsgof
sone 20, speci fi ¢ JV L hhi bt Ors 4188k mhtet DL praasnti Hea detriedn . ar &nl MB62
(Cytrar§ rPcr.epc?fr%% rggngg,%\?\%iéﬁi%gt on, kJ'!IUSA ©anti VECE monocl onal_capt i body
of Genentmeferired. evboSbrart SRPIFRRRENSBGLS BHSPRSFRI BY Btk it §Zyve: a
synt hetic ribozy i b : ul gefeircolwr@ado)and rErigennts and
(Emer yW 1 i ogre;ﬁq'alg T%é)ség&ﬁéggnd ot her VEGE i ngi bi t.or;,gr an_be, used in
the p§esenditinentacroringedsy iHhed IEhEads. SesEBIPrec 856 Ffﬂﬁb'ﬁf‘o%‘é‘? such
as GW 28297 A axo I pl c), and the nonocl onal anti bodi es AR-209
(AronexE’\%ﬁ“é% r‘r"%lcleclﬂ\/\?l@e{'ﬁgﬁ?nc. of The Wbodl ands, Texas, USA) and 2B-1
(Chiron), can furthernore be conbined with the conpound of the invention,
for exanple thosegnedsi.qsat ed in WD 98/02434 (published January 22, 1998) ,
WD 99/ %%%%July 15, 1999) , WD 99/35132 (publ.i shed July 15,
1999), NO(9840R9B¥1Pphabylbhed735igdAumeyhonyeltdogy) ~AOBA PF r@aﬁm shed
April 17, 1997), ) 24 L 95419970, (P! dsdvethd] AnAfdrcifi95) |
Uni t é8) @Y%%%h%‘?ﬂ]\é% ?%%?@Jﬁ%ﬁ% %éé%sg'gnber 29, 1996), and ﬁi,ted
St at es gglgg@rhlﬁuﬁﬂfcaﬁ& @ mlgie@-l\/ﬂ'h@hpzpdpggg;f’? wafeadaf b;;ﬂle hEHeRPS
i ncorporate rein_in.their i [ NGl tdd Bt CESPI S
i nhi bi t BPSYHSEPRT R Fﬁ%Hngggn%lbﬁﬁ\%e%ﬁp%%ag%é%I so described in United
St at es {ioNi shonedl Apping atdhemeNo. 60/1 17, 391, filed January 27, 1999, and
in United States Provisional Application No. 60/117,346, filed January 27,
1999, both of which are incor ated in their entireties herein by¢l10
reference. The erbB2 receptor | nhibitor corr]:}_c‘)%nds and sybstance degcri bed
in the 5 At MNReT appl Tat i ons, U.S. parert so~and 8. provisy onal
applications, as well @ ler conpourds and substances th
erbB2 rece , he'ised” WLt 7t he conpou Othe-Presentinves
accor dafe® with the®l5 present invention. The’ conpound of the invention can
al so be used with other agents useful in treating abnormal cell growth or
cancer, including, but not limted to, agents capabl e of enhancing

antitunmor imune_20 responses, such as CTLA4 (cytotoxic |ynph e antigen
ot her agents capabl e @f bl ocking CTLA4; an
e T nh

1,

9) anti bodies,

anti-prolifergiivgyagents syeh % N protein transfe itors.
Speci fi TA4 anti bqefes-that B4 HE Used i}gct_hg,\grr@se ayention include
t hose dd bed i i St at es—25—Provi*si onal CAppli c3 6qQ/ 1.3y 647

(filed Degenber 23, 1998) which is incorpor g edPbyTefeRenmceydn its
entirety, Mibwever ot heNHETLA9 anti bodies can e used in the pr esent

i nvention. Such conjoint treatnment may be achi eved by way of the 30

si mul t aneous, sequential or separate dosing of the individual conponents of
t he treatnent. '

23




It is expected that the conpound of the invention can reé ‘mal cells
nore sensitive to treatnent with radiation for 35 purpogqumkigmi ng
and/or inhibiting the growh of such cells. 24 MAR 2004 -37 Accordingly,
this invention further relates to a nethod for sensitizing abnornmal cells
ina mmmual to treatment with radiatipn which conprises adnministering to
the mammal an anmount of the conpound of the invention, pharnmaceutically
acceptable 5 salt or solvate thereof, or prodrug thereof, which anount is
ef fectilaeS n sensitizing abnornmal cells to treatnent with radiation., The
amount ,of éiég%ﬁwmd,th@ahformmmeobm.ﬁr-oé“aﬁgn? e hi% Heridd eaf be
determ ned according to the neans faqr asge Y htirRlwate of the
conmpourREHfInteENEG 1 PAGENt T Ccf’e%sltoﬁ glgd ﬁgrée%ﬁﬁlggg g%%jie‘(é;%tﬂ@nventi on al so
i ncl udeg, i gt-gRUaALEYWiakel tied geEpenndsinvwehité hnc amso bR Wy efP8ett®cal to
t he above recited conpound of the invention, far the t hgticene or
mor e S5 peatmetthePBoft P EPFENTHCTE AT at'om havi %&1 a% Erir{agﬁa% Mass. Or Mass
nunber gt A rta@ka%eﬁtﬁé@mp dFERStave nassumtume thas hfrgch ds n

npl e

nat ure.“Exa s of isotopes that ca e_incorpprated_ i Igcgg[ggaund of
t he i nventresyliate dgem bt Bbé%‘%ﬁhwgrpgﬁgﬁ?ycé‘%obﬁi,se(gi tnrgrotggnbh%ld oxygen,
such as, 2H, . 3H,  13G ;20 1464 L5PhaiRBcentidaly reespetablel garGodpounds of
t he pre‘%e‘ﬁ invention, and pharmaceutically acceptable salts of said

conpounds which contain the aforenmentioned isotopes and/or other isotopes

of other. atons ar. iL0inG (she scaffe of nddiitsi drtv ardfiearedCearg dhgreln 1S

i sot i)‘gi@&? g?ﬁé‘ba O\g{(ﬁjbct}glrrp(oznds of the presg_gt 25 hnventigﬂt fQr N(g)(grrpl e

those i ptefatulsly riei padyingerh dhtiepaEs oS uthe dHICRAGT AT H e i ncor por at ed,

are useful in dr 10§ $URSLIBLend i §§HGelnghrybut+ Quiassaysinamineat ed,

i.e., 3fF Xwﬁ%gggﬁﬁﬁféi .e., 1(4C; i sot oges are particularly .preferped for -
it Feo A

thei r epgerofthpoepde athwn e MEGNEhtr; gyclede Wt MY SUSsti tut fon with

heavi er | sot.opes suc eut er.d drefer A 8H tieamyairbenhtlockdd¢ diarm, ox

t her ape&FFct%lg‘?/earﬁoé e§§§ggﬂl{>?r%&f®rmorﬁ&r eater net ahol i'ﬁ s%abi | dJ Yook
exangke ai nexease bl moliyworhhstB e Poolr AR &PEquPtenent s and,
hence, may be eferred.] |d ClBiARaes. | sotopically |abelled
conpoun&@nﬁf:ri’ﬁf'@ig%n? n%(lén ?Sgcgr?ctgin generally be prepared by carrying out

t he 24 MAR 2004 -38 procedures disclosed in the Methods and/or the
exanpl es_bel ow. and substi t yti gadihy amabkabbendsetopi nadigatebel | ed
r eagent TG tgrﬁ'on-tir?ﬁu%%lgca Fyﬂgggeh ed r)e{agent, usi ng net hods V\%| I A&nown
in the ahnsAcesveisigla,, adleveatingo tRBiBeRpBENES PTPRESTHVERti ON for

use in the therapeutic oeth Yd GAli ceOoBNeRi teomsSapebioes bed
her ei2® ar%eéﬁeaﬁpﬁége‘élf’é&?%%i%g?‘f y-i agel led forms of the con;gﬁgngém
n

[ 6, 7- bi ${2-get bexyetrboxyhgtonszof | sneh ydjsquiag [y yrpAdhy P10

hydrochl ori de, preferably t S e r dogem &5 typachhdgy aised at

doses of“tﬁemnﬁg/'d%?, ‘%Sreecpg}ea ﬁay’S-%%@mﬁa% nmost pref er abl y(hS- 200

ng/ day, fiQlea@ingef ithdeghowe ifmmadiently a®Watients that can be treated

with the conpound of the invention, alone or in conbination, include, for

exanpl e, patients that have been di agnosed as havi ng psorjasis, tﬁbPH %ung

canﬁeﬁ D9Re reRNCeE1 1 pgmﬁaﬁtﬂila!t,i casclaeedrhes&im cieas, teafeet %‘Fol"f hald and

neck, cutaneous or intragcul ar ano I - , (£66t al 188scaigcer,

cancer ofs t hedepridenyi 8h, @mﬁgﬁﬁe@éﬁ%&rof}\ggor{‘%\h%gl%, (%r%ast cancer,

gynecol ogi ¢ JUMILE;6€r fon) UtidINRIiSar chrasbnoanal ranewthi ofheo¥mal Gisila?

tubes, carcinoma of the endonetrium c i%i nomm of 108 Gy Xputahsi R of

t he vagiawmd otheagePHbha &ff IRCTRVaFS tBtgkin's di seéase, 'cancer of the

esophagug 25, £30CeEn0of st hiSrBIdr dwthestt nel) camoer cefl Lshdtemanel i ity st em

(e.g., C mJEr of the thyroid, parathyroid or a,éjre aldgéggd&)lco £ONES) of

" soft 30 Setesgn camd gra bfgnant urStRFeSS A BF-1He-penis, prostate cancer,

chronic or acute - eu ha, | 3 jehaehi, | dhoetichyhphoBysiprotein

A Iynphonag?m%ﬁn%eglrlsdf Ii)t%h@gﬁt?lez% er ?hg(r)rﬁ(r?anger_ of the kidney or ureter (e g.
a., renaiscettivared meee reselhopdh oRCPBRNIenAFTPRIH s BPOHespl asnE of

the central nervous_sy . cePLE NBE Yot ONS |patideaatimendlisaasest umor s,
brain st éSrl? gPFIOTHLS 35’?1 %%?g}gflg?g &denomas). 35 beni
which aberrant Ras activation occurs. Examples of such benign

35 proliferative diseases are psoriasis, benign  prostatic




: 24 MAR 2004 -39 Activity The in vitro activity of the conpounds of the

present invention in inhibiting the receptor tyrosine ki%a,sMARaml}t hus

subsequent proliferative response, e.g., cancer) nmay be determned by the 5

foll ow ng procedure. The activity of the conpounds of the present

invention, in vitro, can be determ negaby the amount of inhibition of the

phosphoryl ati on of an exogenous substrate (e. a., Lys - @Gstrin 10 or

pol y@ uTyr (4:1) randpm copo = Rosqwer qup@b,., akd Brektefbehs. 267

(29), 2bEBBIBTOPRYY)) ﬁ‘%ﬁ“t y%gﬁlle& y epi der mal growth factor ,rege t or

ki nase bypaciest eoNparavite| asi veed heredsnalsp . TRty 3pGr FPFEET®S0l ubl e
human EG- receptor. (96 nqg) i.s_opt ai I Rgat Ra i hgndrocedisnetingG N

GIl, Whpe®eRorma): \EH; Orfncﬁﬁfsfln%%gﬁigéf%‘é“ 82-88 (1987) from Ad3] cells

(Ameri cgn Typer Qi tWrer €old entimes fRocksy] IRrotvDp BRENPFRIIRUDATEISER a

m crofuge tube with EGF (2ug/m) in p osj%g r. Liom pyfd ensepraradate (PBV:

50 MVSHERESSEHH 9¥@FeaQ§MﬁgH@éF?e§ﬂ ?ﬁ\ﬁ' %%;Ldglob u)lt‘\)ﬁl’l{so Fum

or t hovangdat &);.viity aot otahs20iyolemmefattdis ul or f ont28cablwi it 85 &Ldoom

t enper at'ure. 'I;he t'est conpound, dissolved in dinethylsulfoxide (DVBO, is

di | ut ed siurfEBY, T8REPEOTUPIPESHEXed With the EGF receptor /EGF nix, and

i ncubated for 10-30 m nutes at 30C. The phosphoryl ation reaction is

initiated by addition of 20 ul '3P-ATP/, substr.ate ni M., ms

Lys3- Gadté, i7rbf s égueateox e &R )élullé‘?FBi“?fb 4 lf]or(%agnkﬁggg%ﬂg%%?yﬂ amlr_le
KKKGPW.EEEEEA ., 50.-a¥.Hep pthe . &tahQeuMpATPRoPppCiBy-fo@ - ATH to

t he é&%yégecﬁ%?ég%'i n 5bat ed fP%r 20 m nutes. at roo.mtt er@’?%ﬁﬁﬁ%’ﬂﬁ

react i omdds tiboppady mpesddian oireofta®RHeSt §F ol it on Y 0 . PH 8;
2V ATP)  and 6 | HCLn 130 nike t uResrpeel Ceatat fngedcall 4, GOt RRMe 4C,

for 10 rﬁuﬁrl?tnes.t %Jug c%lor}supélr ngt an?@f&rom eac tuy%e%zlﬁ%hggteaeg optega 2.5

|

cm ci r cletdfratibdt bEntPe1s papet | tTANSKUREs AR PF 0 aceétic acid, 1
liter per i

sh, ,an nede . Ehi aueesdl bsei drtherdi ofli ngadbtered

subst r at'8'& etfhé}ypgoﬁ'teei}%vl\j%erslsgg? g? reeuA'IfP on 35 washigg%. .Th%-%%ﬁplsf

i ncor poratambdrd preasur ezl byred qRNG degrad@RPOEE IERAEMRY AT on

counting. In poration i ek csybst rete igy Grith yhlehaBGERN) i S
g RESRPREPLEEN LELlE psane obcspbet st

subtract alues as a und and percent |nhibition.i

cal cul atesh rielrat bveive beherofimendh&ut OﬁéstcBlh%o]Lﬁﬂf‘errseg&?tt. agﬁ&ﬁrggsesays,
carried 5 out wth a f 1igst mqm&d&,, adpawink®inding
determ n%qqpon(eo‘fg'anﬁ%%ppgggﬁ’ate I(?CJS'SI;é)(%}c}al'?ue for the in vitro inlaiybi ior;}1 of
EGFR ki ngse, ast iapinequlther emthditarndigerdzdiai AGCCRECTet PYi £Y®0ft Re
conpounds of 10 the pres {n ' ok eoilesgei hedibntd). & Bat'ertrmidd”

5, 74720 98eP] rtﬁescﬁ”gs% gg%?ivﬁ:ég%h‘?éhi ncor por at ed her e%dn. Phar gaceuté cal
Conposi tiens] Be AR protet neakhedmposiatiga tray Py 8¥CE3GHpHE i d T 15
preferably, be jn a formsuj{ab adphRhghiat i eh@ra todnetic
capsul e, 1BFraceligiidsr Ebg?%line%igﬁégggggfé%r rrug}aati o%s, sol utign, and .
suspensi 9k e L8scory ef 681 edp(lwimolrphhiemsesyihate feRIHIdei ngnt hE POes erd&tf
form are conpositons faor parenter i nj i as,@ Si gkhh&-sRhebhédent
s'uspensiéﬁb%'?lféfﬁ,ﬂ%%n,&?%g ZBr?%%ﬁ%cal a n%érls?é;%ra?i on a(g an oi n?@nent 0
creamyer .Epf €t ak . gdN EGERVELT onAasher sGpPesiator y2l Thel I mak ettt €3

t b it f : hd _
oD LT o 5 gt b ldsafel o TSy | Sl sighobahian o

conventigpal phargmaey!i calcnadd i eferarl excughengsan#igdngs, cofpbahd cell
according to the Tnvention as an active ingredi g@tlvig@ adg] $d,0n, yi nEyy
i ncl ude oekein@mai cioFal CHFCHHIMaCiutT tal TSent §carriers, adjuvants, etc.
Exenpl ar %1Béé§-Pt(‘§fa%‘ti%%ma&i1§;t § avhoDvé arumrisnc| bdeasbl (inohudioly sFtrogen
suspensi 6ns of acCtive conpounds in steril e ‘aguequ sr%l létsit%r}%?nef (}rec"egﬁ e,
aqueod® peopptencieddebre ornNYaRTHsE S ot Y s 2 Suét “d65age 1 or ms can be

sui tabl y bufa%%gd, I }??gitt.f@'e Suinbakh e phartmesut esaphageal er(s.riaisidide
inert di PGEATS or &gf l ers, water and various orgaargc ol vent s. H’ées
phar macemkirecatt’ s mucosa, sguamous cell carcinomas and adenocarcino Y,

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




24 MAR 2p04 -41 conpositions nmay, if desired, contain additional

i ngredi ents such as flavorings, binders, excipients and tdhé MARe2004hus for
oral adm nistration, tablets containing various excipients, such as citric
acid may- be enpl oyed together with various 5 disintegrants such as starch,
alginic acid and certain conpl ex sil i_ffgt es and with binding agents such as
sucrose, gelatin and acacia. Additionally, lubricating agents such as
magnesi um st earate, _sodi um | aury ul e ; e fadid or

t abl et i AgupEPPEsEell S%W‘Eilw}?ﬁds#’?i%oﬁig%fr%l}ﬁ grsﬁléggﬁ%ra@eggéal so_be
enpl oyed iyn iﬁ?flgnﬁago,h?r drfplipcagelal i apsulbeserpref édyerladterand s,
therefor, include | actose or m |k sugar. and _high.nolgcyk Lgh

pol yet hyherangmic dhs SiPREnPRGLE AL Lsﬂtf’sadeoﬁ"sgl (?r?ésg%rlgg ?x?rkgﬁa}régtgegis‘?%% f or
oral adninistratigantbe Ae i yeuamOUsdll hevettnomysbe comsicrddaireh,
various sweetening I'S or flavoring, agents, cgl ori ng mat ta%r)s %(erq%gﬁland, i f
desi r 6d ineiubsnbyalvalge msloprtEidhe Sty Egefit €1 Together 'with dif uénts
such as water, et N1 PLAPYESNE L Otubgl ¥ageens, othgonbdpatiepasic

t her eof VeR&HPET onal 1y, it 1s al so possible to. adninister the conpaynd of

t he i nveatricomomai, cabkin arBNCEEs  na§2 DEPIRS doh& 3BT Wa "B S cr eairs, J el i es,
gel s, paste oi_nt qent [ a £ o GRE thainternwd )t,h st tandartebmas,

phar macé& O@&Iasﬁfjgg‘fgi C(Z’n%¢ﬂceﬁl?:§n%%gﬁ% of the invention may also_be an

adni ni stseheenibmas , mareEEnena St ha@%‘“ﬁ&ﬁ&ﬁ?s’?ﬁ@aaosa&@ntlég%msam &Pk er ed
to a 25 manmal_ wil | o] h i pecireshadd = dheersecwmors

di sorifePiE&HT§tr egfigﬁ&%%%e c%gtrcripg}jjﬁgi% %e adminj stered to an%'j s in the
form of @agcapsullerlpobgsandublced LoEarFetptrefdR. TFhESEBRPOUN ”%ﬁ‘y_loa so be
adm nistered . to animals by injection or as an inplant. Such formul ati ons
-are pr eﬁ%ee@qoﬁfes’o a conventional manner in accordance with standard
veterinary practice. As an alternative, the conpound nay be adm ni stered

with the animal feedstuff for. L$: U Gancertpabadl f eetdine

addi ti vel €br7‘FﬂérﬁzimﬁibOﬁ%é%’?%ggrq%&n%g[rﬁ%ngx‘?ﬁ%ls]\?\n_' 6tagh thgggo?rral 9ani na| feed.
35 24 INAR R0Wbr iR Mgttt abfl yp tésars e Lea v FREr ackifitcat® 245¢
conpositions wth speci fic_anppunt-of_ actiMm MR@EUNd dark € i lkRawn, hahai | |
be appar‘b‘iﬁq tiP% hgg‘f?ps%irleﬁg e|rrHr% téﬁ:’s Gr ﬁéféger@(e)xan_pl es, l,sée R(ﬂl ng%o 'S
Phar nacqg;lgél?la%ﬂi@mawﬁohspumtsmhgg CGoipraRE o5 fegsteng PR S15PH
Edition (1975). Adm nistration_a LaLet iR @f  Eheasnapetnds
of the p‘}"é%eﬁ?t?ﬂ%ﬁai %ﬁ' ?Hé? eisﬁgg?g?%?%gségg;:%g c%atrrpour%s)"fﬁan be

ef f ect edy by At ik Bt EGER] hatclerablbenigal hypeypbrsihel disoddd t'6-Ehe
site of action. These nethods preferably,incl Lal LOMEESaSUels aSolrn the
form A paprE1sis) ntolradﬁ’c')ﬂ%ﬁﬁgrgﬁt’ S, %Palﬂ)e’nt g?%logil%j eI(B:t i .on ?i ncl udj r?g/

| ntravenpliger SebC Lssid miff grarsmdaaric iduatadasRiltde 1, nofs ke
topical, and rectal admnistration. .S Wi : QORI Stdrde@n i S
usual | y pregase e&nq}ﬁ’éjilngdﬁirﬂ?g?%eftiléfr? i\égo%)nr%gpgéﬁg%ﬁ%%%lfhe hydrochl ori de B
pol yror ply, g Jheq armnit ofsdae)adini wemenmpdundiainkanee ek etrmi FPrmyel Hpéhdent

on the subject being treated, the severity.o h i : gaNdit i on,
the rat eth¢rappihici+at i %F\f%ﬂ'dl‘f%em]‘%ten%%t &3% ?Hergggggr&%giénggphym ci an.

Howevge, egﬂy\%é;le@{éwlqiowgeﬂiss { P—mbehoxyge: todx gbodt- qiigt 2 b1aBEHINEL00 ny
per kg body i ght per day, _pref egabéy bout 1 tgngbo tp%%ﬂﬂé&%t‘i@é’li n

si ngl e opreferabdydosBg. . PROYMYIPH kg htREM’ thi S Woul d amount to abou
0.05 to 25.2bpLtsd Gt fdyar preferably about 0.2 to about 2.5 g/day. In sone
i nst ances, sage |l evels belowthe lower limt of the aforesaid range may
be nore than adequate, while in other cases still l|larger doses may be

enpl oyed wi 588?{ ' 8&“§$Wed@fdglu'coﬁpdﬁitfifo@®t inpilodided theatospohndar ger
doses arJé fIFs %‘]I vided into 30 several small _dose%.for adm'.nc'! stf&tigﬂe
t hr ougbombdeherdaccordance with the present 1nvention provide

prevention of Dblastocyte implantation in a mammal, which

composition comprises a therapeutically effective amount of N-(3-
ethynylphenyl)—6,7—bis(2—methoxyethoxy)-4—quinazolinamine
hydrochloride, preferably the polymorph B  form, and a

35 pharmaceutically acceptable carrier.




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

‘hydrochl oride, preferably the stable polynorph B form %%Wg '1- 7000
mg/ day, preferably 5-2500 ng/day, nost 35 preferably 5-2C ay, is also
useful for the treatnent of patients (as neasured, for exanple, by

i ncreased survival tines) 2 4 MAR 264 -43 by using conbination

t herapies, for exanmple in NSCLC (I1l1b/V), as a 1~ line therapy with

car bopl ati p/ g%gt%_t axel etgsgﬁjd&?ﬁ{ 16hspLat | D3 it iyeGhenehll pLafinas a 2"

line théPa y axotere, ead and neck cancers, as a, 2nd_line 5
t her apy hit-bchkbhbtie pxpteféoablat tlemt statefe e lompPrRE SFUR¥Ep| 5% | HLSCO

[6, 7-bi s(2- met hoxyet hoxy) qui nazol i a-4-yl. |- (3= | phepylcharine

hydr ochP§ERdECT pt é:rre?ﬁlxz Pﬁeoﬁt%%?leépoa]%ng%ﬁk%gforrr_] at 10 dosgsaf)?

1- 7000 putdayte®nsf emablsi gha2500amsphatayionmpsthpa es ev it 8-e20bYnEFERy, is

al so useful for the treatnent of patient i di t L onal. ccondisi d
i ncl udi Wgepaser &t i eVeERERIe W th g(rju\%' ﬁ’oﬂ%}%e?fgi trBa J?é"neoc{?o-t rgg;tﬁg%t ., as

first |inantheigpyon,f Onltensl mAKelegrgdstion wagese, appbifbraticamcef, 15
col orectal cancer (e.

g. as a 2nd_line therapy for ti-en ejtailed
5FU LCVEhe E&F&Qﬁof:ﬁépaﬁfrﬁelgnda%? =¥ of© %%Caotrogelﬁ%uellglr Rﬁﬁ‘fg éllgraﬁ brain,
ovari an,hr east, adfh<alatcsalinanspror drar ofuchet tegenentehat reetdvaneed
di sease patients with refractory disease, trea . eff ' 18S:$, 44
readi | y Bl tier-6d 26Fby TSH O‘i'n@F%’E%E&ng%‘bbnéec%%@gl%’n l?%r%ér%%ggﬁ&ﬁl% to
FrOgﬁgﬁ%%%n QY @BikBELHERAE bP SUR¥t¥AbdimeWizing receptor, or due to a

6, 7-Di S(2-

nmet hoxyet hoxy) qui nazol i n-4-yl]-(3-ethynyl phenyl) am. "
hydr ochideriedeenge e P&r BBy ke d?P&BB@“ﬁ%I %HD?:Bﬁ §¥:f%'rvﬁlltyi )séfzg %?rénaaﬁ y used
at doseafeq,fellbzoﬁ A6 Pr eherablyabt 2adiday: raosllplaf ek &gHnd5- 200

.1g/ day, "Tor any of the above treatnents. The ex | es and, pr.epar at i
provi ded ritelapwlfiutelier Signgdt réztr@%'s(ﬁi”&ﬁéoélxerﬂ?ltl%ytshe o Oorund%é%’if f Ee

present _i.nv is an t SMoHrenar i figetsuchesobpounds. aiire | naveid i on
wll be aolgtet%egﬁtlgﬁ erg)trgg from tphe Experi rrent(gl Det ai.l.s \A/ﬁi_qu foll oy .
Howevisr ,sulrse ishitiped | Bheke RFEUWFRI RB&IPRYSAppPici at82PRat “HRBLPERT fi c

met hods and r.esul | SEHEREET A € Arhely dJd.usét at iave of199%) 3Blinveali on
as descrﬁlcg:ela’l%%r eE%S'Lﬂd'I y ?n tﬁe clainms which foll ow thereafter 24 %R

2004 EXRERIVEREAaDET AT 125 56cRf5128 -1 Suchr @p3r 21§ 'oh B doirdodid BPSFofful a 4

Reaction: SOCl Z . ~oeyta | f abbevhatamit erdral Suleire glaedulart he
synt hesi% rt?furtoﬁgib%%%n'd 0 rfory:r{;'ul a 4'%

MAt er i alreQiamhatyUni ¢sEgue Via lonts/resadme SEoRpRtRFFL ¥ rAiur 348, HRITH

equi vgl ent 10 Thionyl c I 9. BKHR2r PogdUi ¥abeat sLbAEt hyktevaabAelbkg0. 5
equi vﬁi @Hﬁﬁa‘f ena/er chlb&(l'ff?l €88D. ngO L? kgSO%i;odi um hydr oxi de sol uti gnas
requi r e dgreailiingl entibeptEGFRS8Ma0L 100/ Kgmplved. Such  disorders may

furthermore involve the modulation by EGF (or other ligands that
activate EGFR or heterodimerizing receptors) of adipocyte
lipogenesis, bone resorption, hypothalamic CRH release, hepatic
75 fat accumulation, T-cell proliferation, skin tissue proliferation
or differentiation, corneal epithelial tissue proliferation or
differentiation, macrophage chemotaxis or phagocytosis, astroglial
proliferation, wound'healing, polycystic kidney disease, lung
epithelial proliferation or differentiation (e.g. associated with
30 asthmatic airway remodeling or tissue repair), inflammatory
arthritis (e.g. rheumatoid arthritis, systemic lupus
erythematosus-associated arthritis, psoriatis arthritis)
testicular androgen production, thymic epithelial cell
proliferation, uterine epithelial cell proliferation,

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




The foll ow ng procedure-is exenplary of the procedure t()gﬂ,oﬁmvgﬂp@ t he
synthesis of the fornula 4 conpound: 88.0 kg of the conmpound of formula 3,

880.0 I, methylene 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 &fie mix while it is maintained at a
tenperature of a less than 30 C during the charge. The contents of the
reacti ogpugenel nesEe t hen thegt el 2&rftarong ntestarmsfs f bve hog slaouief | ux
tenperature before sanpling for reaction conpletion and the pH is adjusted
to be meseAr&rAed-between 7.0 to 8.0, by using 50 % NaOH, as required and
the tenperature of the reaction mxture is nmaintained at |less than 25 C

The biphasic mxture is 30 stirred for_fifte tQ twent 1 nut.es

T outl 1Ee 7Bt el £ TR G RSO nE PPN 4T de - R iRe s At

separ at & dr%&%‘fiééﬁg%%@lﬁtﬂe sR4bMARp300Hords Bndothe asganisc | ayer
0

was concentrated to its volunme by _rfm)vi n,gq meth%l ene chlori e.) 880 L

hept ane uses &ddechsvtteataencnatde gy Pt t oW I ahe ﬁﬁilﬁi?‘fbérf_b%%l ene

chl or i de unt {hohbea dhsl A8 seaghes ayimimgiracunonproneey, Gimdcss 5 C
e

The m xture en coo to between 10 to 15 C over 5 haqurs, and

gr anul atcedbledrica mnsd mesFr 1 IRFANRATRIERe sSMCls BS ndSSOCREY by*
filtration hed, Ju t Q4L hephane defeecsatigs, (kenaul avhozenpaund)
wer e dripéc(?mi%%%arvil\{i}26u%l drﬂléér%%at 95 to 50 CEZEQ%O Example 2 - Alternative

Pr epartatdhdn doboBonpdantiaef hemangl anas | FPelREoFeset BRI LALIA 1M BRMHHIAF |
sodi um bi car honat e cesstully-be; usggh-ddsd eadi@dqgisndisim dyskapd de as
shown i P& hi's %amrﬁl%.aqéﬁﬁ;t eriléa}:)sS Quantity Units EunT1 val ent s/ Vol unes
Conpoundgafdefrmoil acangers, kgcanegws vadlenttiFni GRFPCERPSr i 8¥S88"4 Ky B

equi val ents Di net hyl f or ] ko= 280U YAt 851120, nBLhykanepstiori de
300 L 1dﬁﬁ?§%%6&§§b |§ﬁ1 ydg§f§g§§éo?%t?on as requir%d L Fbptanee%75 L 12.5
Ukg Heptane ¢resdy), 99theBosd keySods unsBieaflbsnases 63ughKgs7 & 28HH v3i%nt s
25 30,0 kg of the_conpaou o] : 3 QA Jeethyl epecchl 85h8€, a@ind
3.75 ky stﬂ‘glecﬁ va‘P’r‘%&%gaeE&é?[égg %’r gséa to a clean, dry,ql)\]%l ass-| i ned
vessel undgn sambf rogerncatimdphersousesvistian df - ghi BRI i d¥MRESMAdded
to the mx while.it was 30 palnfaj : e’ 3f;4h8 +@fy| 8gsnbhasy 30C
during t?%’-‘lvg:‘arad‘é.s FRECES At g%%gﬁo%ggﬂeﬁrle%ﬁ&ﬁon vgéLsel were then heated at
reflux tenperature for 13h before sanpling for reaction conpletion. The

reaction m xture_was_coql ed to_ 20-25C gggm Nl O RE 1
sol uti ot SERRHAFDBY c &boy e°§4.%‘%5g%e 1 vva]%%er%v%l%i %%olégg&t&ggﬁ% so
t hat ﬁdiledise;rm%&at deecHabedpilbas medy dte lappd ietaas 19 QorkHa KRRl $9Fl BRYt he
m xture was adjysted to.within > range 7 S sQehum
hydr oxi e EBR i%nagglgéaﬁi %d!é’tl]'ﬁeblbsi %hé“s‘??tg%??‘?ﬁ‘%é%&%%ﬂg 4394}

{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




24 MAR 2004 -46 was stirred for fifteen to twenty. m'nutﬁ mﬂvﬁ!ﬁowed to
settle for a mninmumof thirty mnutes at 10-20C. The | 3e separ at 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 upgil the distillate reached a

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

4 hour d bl MEBIQketpROWeMshh EBe gali dgsbebiniee
i sol at eﬁpgf/&??%%i@onﬁ%émgghed 10%’\&/“\/iotﬁ 90LC> hegt ane. The solsi ds (fror mul a
4 conpophaimyeewt ididldy iascgpiableansal doras, 4804 Griodroys gRanpydrate

- Prepar af. | of..c f 6 ang, 3 LE@Rect ~
Na.OH( M/@él‘ﬁ’ﬁg L SRS BEP B P SRR D B 2 Kb iibdlss dc%?%?Hbg%?E%”@ﬂ) N 3
| vI We318m@8nt obdertd)e asébvainentiemethecdmpduandisngandht @r Phiegmaceet ysebly n t he
synthgsis of. t d l.a.: 6, i r.ed at e ound
0! 200 1B RUPSe LAl s O anty CF G L e ae 7 B e roR T ALy

f or mul ac8b1. 1kgy. Zamanial epesiTat LienedBVighayKg s WRE tva dadr mich stikenpd) 25

Sodi um hydr oxi de pel | et s4. 5kg0Q, equli v sFLlterai do. 01 kg (VRT
to c'np ?f}?)rrpcoaul‘ﬁsaedof For .'%%3%88_ %1% géuiﬂxj/%ﬁg'efnfé cet ?r%’%?‘ﬁ I Z?Eghz L/ kg
(WRT t omelamshnd) B3Q reit428s8phadds NaRe 200Ul grEhtExgnplemd) -ar egaaenagéion of
conmpound qof formula 2 The follown rocedure is enpl_ary of cedure
Lo Tl 1671 Pk Eh TR S TILL HE FOPRITE TS i Py st GPraners
conpopindi 8&a & ©¢ nkthéh 6as SmPdodekgfwigdaien)| dnS acorporid, aé. Feky sedifom

hydr oxi de pe|lets and 489 L %Ol uen]ﬁ wer e char ged tl? a_cl ean dry),f rggcti on
vessel ERBeFNAREPHHER Mt ABsPhePe T HeT 4 §F temBéralrasi 8 adf st ed
~to bet werin 105spec 481 . ir\ceiane ekposad tenovedsayesr fiourpdiewns hyown

at nospheric _distjllation while tfol uene is added to I‘qrai ngﬁ?@ a nmni F_i%m

vol ume BP 6P oftsol V&Rt perXkgtBF fordhl &E<divourd Y388 i o i xture
was t hegrheahesh Adnd@f | WohssBedat urese r etugativlg diist i | tateasmentpot ofunti |

the reaction was conplete. The IS m xture was thgeg cool ed to.bet\/\eDen 20 to
25 CI5 aRtRRFRFCIFIRS LS 5| WY of SRR 0| TFENE Pand 35 58k g BVAEEr aif Was

charged; kg1t ber&@aghi emamngpl®rand rekacibit vEe vagsuagict ampdthomisiid o
fifteen mnutes. The resultant materlﬁl was filtered to remve filteraid,
and t hecghke iresponsible for atherosclerotic plaques (G.E. Peoples et

al., Proc. Nat. Acad. Sci. USA 92:6547-6551, 1995).

20 The compounds of the present invention are potent inhibitors of
the erbB family of oncogenic and protooncogenic 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.g., 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




20 washed with 30 L toluene (conpound of formula 6). The filtrate (conpound
of formula 6) was placed in a clean, dry reaction vessel @4dMARNZI0%0gen
~atnmosphere, and 90.8 kg of the conmpound of formula 4 was charged.. into the
reaction vessel 25 together with 732 L acetonitrile. The reaction vessel
was heated to reflux tenperature and yel| agitated, Agitator speed was

| oner ed when heavy solids appear. Wen the reaction was conplete, the
Content%ngglegagtifﬁléﬁaﬁ%ﬁonwefﬁeQQQt%ﬂnﬁg<Q@Hﬂﬁ£@régeﬁ€)iﬁ%éﬁﬁlﬁ@rmhpree to
four hours and the contents were 30 agitated for at |east one hour at a

t enper atiave batheeapiand W5 1GtyThérsol itdfd a[BEkEsYUnd SPIEBPRLES 2and

pol ynor ph_A_form. or m of: IRLP nd 4 them i $@ ated by
filtrat il(’fﬁmgﬁgo fe fld té%&%:g eld\}ggh\%\ggﬁegbﬁ?hqﬁl%tgggtg?ons of 50 E

acet oni tunibdenandiddi tdronter kizesam that arempanabiked ey videh CAOPSHNESd 95

C. 4 R 2004 -as. It .h di scovered that the production of the A
pol yrrér pﬂ?it‘s'lef g&&?&&%y?ﬁ??ﬁ%bti on of the anobunt of acetonitrile
relative to toluene, and particularly favored if isopropanol is used in

pl ace of_ ace itrile, However, t e Of hSOoRKRRANG; 0 hcohol s
as cosolWeft€} %ﬁs?%vg%ﬁ%‘:tbe%%euaggne%f% tqr%e t&%o%énsi t%ltlgle g?mhgg%e?rﬁ

| i nkage dgiperenist, hecisd cohblizatoborgeandintir¢dtaneditcaibothefet kadgudaneZatli ne,

instead of _the desired_ethynyl_phenyl 1 iet 1 t her
di scoverdPIrEt1edSus Py the %T% (ﬁath %rprlggc??gn %Ob%?é\%\é%?%/ﬁ T analc pH 7,
pr ef ef@lichdRelewaey, piin2basckntd Bpidereaprefertablipchetweeneptds S(EFRR)pH 4,
nost preferably pH 3, will_ inprove the rat.e . of r.eact.i e 5 -
Recryst @9 Z&% blﬁeofchﬁﬁ%Uh%Ptofo & GPRGFR a(tm%%}%ﬁgygbgeé?%a%%%%?p A
form or @ ¥igwe @fs pEFRRAETPhas Adestr B)ed dnPahgnscpbnBi St epi B3r&aace i on:

20 Pol ymorph A 2B et hanol_ Pol ynor.ph B water The.fo i tegdal s re
used in {9 -corkiertde e gt 5ol h CROESF ?(furséégéggmpgg‘;’/gn%rp ésgg‘)lA( aér‘]\% B)

to pol %/rgpglg/h agl (] tah@of'&ﬁiﬁ@mﬁﬁumfthf chlemﬁtﬁh@réby l\ﬁf(cbrﬁjmaﬂuso@a;lnaiwy Uhst s
Equi val ent s/ Vol umes Pol ynor ph A rmu 2).117 6.kg equiva .
Th et RS TBRER A TEOAT KSR M7 6T AR ERGRE | S HRES BPF ot B Bledur o
is exemlany ofnfargeadur esgusadt t eEcoNVaItibeely maopibiAataonsl xour esitdh

s A

POV BT ol 52t WG, e PR . A2 RS UTRED,  of

other tyrosine kinases including VEGFR (vascular endothelial

a

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.



-49 117.6 kg of the polynorph A (or m xtures of ponnnngsMSE%Qﬁ B) were
charged to a clean, dry, reaction vessel together 41881%°L -2Whanol 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 sol ution was cool ed to between 6538nd 70 C and clarified by filtration.
Wth | ow speed agitation, the solution was further cooled to between 50 and

60 C ovebmBifhhisnnThérmywf 2 hours and the precipitate was 10 granul ated
for 2 hours at this tenperature.. The m.xture vas fsurthg-irhfecr%%l edmj_;_omg t ween
0

0 and 5TREOASTi¥ey GPTRIMAT R2%f P§ S SShd G andCafe m ni num of 2
hours atptBiset eRPes At St S alatds iGpel ynor pheB)mamsr ageswlsatsedhbys

filtration and washed with at |east 100 L.é - et hanql .. Ehe 15 %g]igﬁtwere
det er mi Re@ht 0@Be TEGER aldNhe SIS ph 2BEABPHY of cOMPInatLons

[ 6, 7- Bi sERnTRLDOXYetdroxyn g nazad | B£9-ME - (Ret hymyhahand-pratciaase) ,
hydrochl ori de substantially free of the poly rpR A from The | i.ds
obt ai ne@thgrt Hi¥r aféfodkap@setbStitidarey Ydifdye Eﬁﬁgug%¥yﬁfﬁﬁﬁ% 118fm

crystal Br%Qt?eE%t&E toctPeopp) YFFRbs A forans fEva seet badagl | @wa draixic
productron of polynorph B in an anount_ at Ieas; 70% by weight, at |east 80%
by wei gftlyaphperte BWEIRN vbi g HHiPH%easts 95 &b?%%ﬁﬁh?? YRGFZr PRSst 98%
by wei gt Lel aghyer 1 O 1 e ei-ahh i 418 neab AL PAhAMAB LVESE | aHle dymter st ood
25 t hat tRe nmet hods descri bed herein are only exenplary and are not

i nt ed@edAbe exchublé-variations in the above paraneters which allow the
production of polynorph B in varying granul ations and yields, according to
the desired storage, handling and rmanufacturing applications of the.30
conpoun@hufhetbel f#dsiver eompewRdn BRY cble adPRL } H e 58] FRBOCERE t he
‘resul tan r ] to oA r idy u e f 35
2 VAR 2003 SO i B R [ Areal STl sy LT 2 et oo it he

st abl e pabypdepmB-doienigthibitors, for example vinblastine; alkylating

[ 6, 7-bi s(2- et hoxy oXYy) qui li n-4-yl ] (3~ethynyl -anine

hydr&?h? FhGEr 5 T éqstabgggggﬁ%nnrp%l #ggﬁﬁﬁ? QQ%@H@E&%?d‘ and

(6, 7- bi sy2rephoxyetmbiy) qamnazod tabol yt s ( 3fer hyxgmple bt )lugyouracil,
hydrochl ori de is t.,,.sel ecty | 1 y,-actjyve inhiRitor e

b dor nEY g oRFn AR s R erERL drfyroL sl e oy oF
oncogenehkhatrdizsr heknaassoneabbd liitels t HesabesedntinlOEgropeant Ratent

characteristic, of cance S... Thi nmpeungd_ | el | 41E L4
clinica PPﬁFﬁﬁglPﬁ ﬁ%rn%?gﬁégl?%@ﬁv%fﬁﬁgggrgﬁakﬁ'?ﬁiggﬁgég'%a.?g% g in
or denot oxagataszobl $nsafelpepheliy Hal~awmd hefifagtinolerfeshents; PhdseyluGhibe cal

Studi es_Phase | _clinical_studies of. t.ne stabl | ynor B f ]
6. 7bi SPOAR: hOBR ey} el N o RSN S, o PRy BRERY! ) - SiH T oxS:
hydr ochliategeabayendeant ¥ f et dvel for eramgtled adr ivolyoiheend, blaomyaihy, and

subsequently in gcancer_patients t _single.doses ranging.fro - 200
mg/ day &P2Y¥B6516 ﬁrn‘g'g?‘@@%i@ H&Y%\rf?’éﬁ%“t hadd %’Sﬁ%i égnf‘%r\‘/ A eﬁéﬁoggé%\?‘%ige
events khat -eeteogeast efudthafs nNdervaidex@ tevssxiFefipr oa, doxe oéxbfifle
mg/ day. |In a daily dosing reginmen study the dose |imting toxicity at 200
my/ d AL HT APATRECRRI s obSBed si G ef  eCb S e’%?éc%%‘??%o tf%)l | ed
2s at the $50P8 frielyydosa 1 pred nugLng-L2operadine (¥ Arod+ ung £ e sacbrd
adverse event observed.in these studies, and nost significant toxicity at
150 ny déFPf}uﬂéQmﬁtﬁﬁﬁéRﬁPEﬁPgaéﬁﬁéfgarn1rash anal ogous to that reported

for other EGFR inhibitor agents in clinical trials. This rash had an "above

30 waist" distribution including face, scal p, neck, arns, chest and back.
The rasAbhas fartheguenpediment hol BRG GPmPP/NRFiﬁfP t FREi SRVGPEACR PgY be

epi depmaly-huper peeki £ 87 8bhgRnckh onS Widlh GaNSdSt £RAny dfefEYEs agent (s)
hypersensitivity nor does i't appear to be a "naned" der natol ogi cal

condi ti smchTHis & a¥MPh3s At eernetal §APEFPERAPASS PapditEmttes (pati ént s
st ayi ng _th _ i e Jala fo b -

o 7 b et Ra R T U RER S 5s iS008 Cayr) » Chfiufbr cox-11
4-yl] - (3cgcipoybgirayge) Iahi behhydtoribor iide thas MsEdadse ofe ¢ g tamandt &n of
290 patients i.n.Phase. |l i.ng. Phase. | I

wol | "t oGP hLEd ST gese ot R rofsr (kY T AR TR AT
ef f e@5i wede phawmscebsicabdcompPhasiohs described herein, the effective




5 studies. For exanple, in one Phase | study of 28 pati ent¥,4 Wzb@gts
remain alive over a year after inception of treatnment and 12 p

remai ned alive from9-22 nonths. In order to establish a suitable safety
profile, the stable 10 pol ynorph B form of

[ 6, 7- bi s(2- met hoxyet hoxy) qui nazol i n-43yl] (3-ethynyl phenyl)-am ne

hydrochl oride is al so used at doses of 1-7000 ngy/day, preferably 5-2500
ng/ day, nost prefera 5- gayqsri NtRhasgnkesgkiBncalareonuhatiton

‘st udi esa\WPPHtgne Og Eo%lee adglgc:s%’lll’lm dr ugs or_treatments, gr ef rabllél/Eél

sel ect egnbnothenepefitis theotbekoabAgtgrsabil FakolDINERNEF RALTHE kot er e,
Capci t abi ne, SFU isplatin, T | o de, - 4adi Btd 10N, 4 I eabent , amei-
chenor adeati or‘?rtol’wécg ment~.? Phase |ﬁz£0an§jr1]1 Pﬁ%ge T dini cazlél_a(E Studi es 20 Three
Phase | LngiiBgkaiagensigshadi esrafsdhet Seabli@hidiiEesr pRIB LBFPRRGTSYstem

[ 6, 7- bi s( 2- met hoxyet hgxy) gui nazal i n-4-yll-{3elhynyhphenyl dx @M Nen the

hydr o8hledad& &irn F@F’r%&% %ﬂnsen(%lkﬁg’ c%\%?g%ung cancer?yadvanced head and
neck canGer gpdetebhaeher gideariar eawuers sprathsocagrauntydgsssingte
initiated. 25 Indications of single agent | -, Addndveli@h ct Be

st abl e @@F?#BrﬁHdBtP85ﬁ1g?own or desc%&%edeygf o h . '%4 %e. 1<

[6, 7- bi {i2HeLBexyet hoxy) auinarstiond- yhd (SswtdwymA prinyijstagitien for

hydrochl ori de was seen in patients.with adv rS.d ls
di f f er estuchufFBETEPPES. af—’gr CeRBnptet©3 ?%?t%%%%e%g{bﬁgsé}éngin%@a?ﬁgp t he

Stablng%%¥QQ£QQ Bef@im @br compositions and therapies comprising the

[ 6, 7- DI s(2- met hoxyet hoxy) qui nazol i n-9-y|]-(3-ethy ny.J in

hydr ochlasmipgaincs @ weihie t HPEPREEE 0/ hhal Esico e haPE S e End a
nonot her 3y, WMigR cadFirdivHeredot ot pat thehst et dipadvianced diezer agenteck:
cancer. ITn prelimnary results 3 patients 35 had objective parti al

r esponsesgmbiniatd oandtifererd idat i ent s showed evi dence of a stabilization of
their disease status. The 24 MAR 2004 -52 acneiformrash, which is
apparently characteristic of all the anti-EG-R inhibitors ut{_*n‘ger oeicpgj_n

cl i ni thlTheestivapt vers abpor FRR @S apfr BXPAYCERYN78E SOTRETNT 6t oup of

patients inpetth*z)itﬂs Studye 5 Ehereald Yoddat anaserngicig fenm ihe ds@adérentn Phase
I studyai nrefractory non-small cell |ung cancer ( al so

_ _ ) Eb_lSCLC?El.gati ent sy
i ndi cat es trvenmeflf ecthii@ne SOTEE isESat AEHE WSTERIERE s8I &2pol YR PR B Form
of [6,7-bi s(2: 1wt he¥¥havi 98z okhdn: Yol 10- (3-ethynyl phenyl)-6nt ne
hydrochl'gr??lgaé)é;}segl%?/ﬁ%l g)fa%:;ent antitunor dr_ugevfor NS%LC. g tae fi rst, 19
eval uabl ei pe2 treettsoxye thexyl ndy QUENRZP BTN e patY FEPCPEShASes, WHi I e
anot hgg 9 patl ent d.gvigdance #fo séewi | bzakieadoffddnei theli geasp
st at ugé ?%'F[Eajinflecqrozjs;vg%‘gsa\%e(e obser\?ed i(% t wo ]Pati ents who had 15 Eegn
treated poevisuisigy wift hminotisd LRPERIEPFSer et HEIA herBgi Wegi ABAS. Thus
it appears_that. the Y It iBf @i 0f growth factor inhibitors,
[6, 7- bi ST2ERS 5%3& Eéﬁ%ﬁﬁ?%%o i 0-y1 - (3t hynyl phenyl ) - ani -
hydr ochl geille tgchevelihhibitpased, eoramefedi COEGTMITEERS s HERE OF
non-smal ] . cell l.ung ¢ r, i f Leat LRArREhEES | @nd aint DaarRpeyeanahel |
singl e abé?]fojsctq}df%rsga%gl%%eglotafo%g%gtgfelﬁ?s to have failed platinum based
chenopkerapy and to have tunors that are histopathologically confirned to
be EGFR positive. The pri 0dpoi Nig i dihe iShud¥nks L @8PONSEr Laricdire
with staEP‘é %‘?@é’é@gsaﬁget |r‘::@rr%¥tlg-prog:gesss]{h(g%r;L ar%or;%s,tnt he secondary .
end- poi ntgeatiémienaadof mayt ibet unombasedvi itk agniishogEcsadn theiaries-
patients with ovarian cancer_in thg -gain F_Qaa%gég sidedy ot N SPampl
prel i mi nEAyAPESTA s pQE?BH?g hagg% '?%c i vg:rl;arti al responsgs, whi Ipé_e
anot her 4opadim S.rsFOPUses) tente, ofis awtlsiiad ari @5 Joverker HP32ask

EGER. POSIIDFGEIATE FHBLLCR DBty RO BEP AL abel rahar CarT Car T Remm:

:‘\Aro\%nggzgg?,lingm@iegs Hdradh CB{ICafefeatarent sthetdtoul tipleht gnoh tmgsies. of 24

: treatment for example, for inhibiting tumor growth, a 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.



What is claimed is: 1. A honogeneous crystalline polynDrph of the
hydrochl ori de salt of 24 MA '

N- ( 3et hynyl phenyl) - 6, 7- bi s( 2- net hoxyet hoxy) - 4- qui nazol i nam ne de5|gnated
the B 5 polynorph that exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degr§%§ 2-theta at approximately 6.26 ,
12.48, 13.39, 16.96, 20.20, 21.10, 2Z. 24. 46, 25.14, and 26.91. 2. The
pol ynor ph, of cI t b Ve RRMGH fraet90i4
pattern EH lﬁlﬁﬁﬁgggl%§ ?k%éﬁggtﬁF%$ﬁ%¥Sgafhnrph%g q?%elﬁy%Poghlgrlde
salt of uthrmhmynybﬂﬂengkpwﬁhYbne(2anemhmm@bthd%y¥14ﬂwﬁmﬁézoppﬁaﬁiﬁ§5
desi gnat e e rph,_that _exhibits T Rgwde ctio
pattern R HdsEﬁg é?gffs e BaER %ie§%re§§g§ |g&de reéémg&%%k?h%%aeg?
appr oxi mahekyitéoa6, 0&2548phéfMéﬁhutmtaw&y zﬁczotable16a1Q2098502HaH6 025. 14

and 26.91, which (s ge of the A pol ol i;m 3,
charac?ePF?Q&uﬁytbﬁéeR raﬁnpﬁﬁﬁe} g% Paé |onr%d%£$fg?ﬁ¥§ %% h%fg&g; 3.
20 5. A gesposhdin e@npthsi agmpoanyst adlitne pol watsy phrofprtOIdeulgydeJchhorl de
salt of N-(3-eth pheny 6, 7- bi s(.2- et et ui.na
de5|gnat§8mpﬁéaﬁgﬁgl fQQQHﬁa{iﬁé%ﬁ%n%Qﬁ{éi rggﬁ%%hdvg “f??%{Q?%%%%
pattern BaubREat h@élil?t@fdwﬂih G rpealks manps BSSerkdhmidegs efsr %dmﬂnastaetrmg
approxi mately 6.26, 12.48, 13. 39 16, 96, 20. % § 1,10, 22 98  24. %p

25. 14 andagéagionahReRaR%r FERr QW Hi Feh & EonBBEi TR | &% Qﬁ?(ﬁ

pol ymgpphe ﬁseahgnceﬁeolsubbma@iorclméma@y Weekretibed hise Pyttt ochl or i de salt of
N- ( 3et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne exhibits an

X-ray 30 powder diffraction pattern having characteristic peaks expressed

in degregs2:-Lh 1@?@&e§p@réq@ﬂﬁtelsxlca Thenar- Z(F(@da)t%iihﬁéﬁélidspﬁc)térnﬂw al
(rel) 2-T etal rel) 2- Thet rel 255100. 017. 6682. 9

27. 5340. nglaszmwr%ﬁ@@ﬂm% ﬁf@@@fl?‘ zlgtéé%a%%otﬁnf&gl ksén‘ﬁﬁ%ﬁtgirsr FIRR

2004 - 54% X~ ié cloo genase II) inhibitors, can be used in conjunction
9.5533.9 8 7491. 3 90 028.6174.334. 7191. 511 4141.519. 379L024. 4596. 829. 00

01. 43557871@h812%363%2@“1%143f425th%8136“{?2§-17@72 ifme Pn1 089 &Y. 734

T, 225, 01 (32 R0cE0{ D IBO AR R1dn 8 gl Hud @ AZD. 9983 P 805 39D 1y 632691
- 115. 72029318934 95% 5272, 831, 4152, 237, 6431. 416. 9595, 522. 4524. 526. 9115. 631

. 8152. 4380Xt41. InnibikersoipsdheroRELEBREA mi5leGA%IRI n Yakdecoxib, an
N- f’het h%@éh%ﬁﬁ% 'B) 1, Ll QFELROXY BN ) Ao B4 TR denisRe: AN oebtor i de
in e polynorp

formis characteri zed by the X-ray powder dlffractﬁgn

pattern sirewdesciinng eiB. W §6/A3BAAr mebdisban @@ﬁﬁB§Ft@§n\&ﬁ9§?'
Co”p“zgﬁgregggggp g 'ﬁéh@ﬁ ﬁfa%?ﬁt Ve jagynt E%obagnp@éyaﬁf PRppiicheidn3

and a y acceptabl'e Carrier, wherein the pharnaceutica
conposi t Non 1©933phedlof ﬂﬁeladp@myﬁn$phl9qbr9EUHQ@%GHaPﬁﬁ@@GtFEﬁilcatlon

Conposi teron %Yo 3%%' % ($h9'8 Ebc%%b%xC@@mi'g%@n 8 @éa@beévf%usmghed

adm ni st rati on harnaceutlca np05|t|on of claim9, wherein the
pharnacembbaahrgoﬁﬁosﬂﬂﬂam,l@Olﬁ8£ﬁ@516rfﬁwﬁlkﬁhﬁﬁﬂﬂﬂﬁuary 29,7 1998), WO

98/34918 (published August 13, 1998), WO 98/34915 (published
25 August 13, 1998), WO 98/33768 (published August 6, 1998), WO
98/30566 (published July 16, 1998), European Patent Publication
606,046 (published July 13, 1994), European Patent Publication
931,788 (published July 28, 1999), WO 90/05719 (published May 331,
1990), WO 99/52910 (published October 21, 1999), WO 93/52889
30 (published October 21, 1533}, WO 99/29667 (published June 17,
1999), PCT International Application No. PCT/IBS8/01113 (filed
July 21, 1998), European Patent Application No. 99302232.1 (filed
March 25, 1999), 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 5,863,948




15 11. Use of the polynorph of claim3 for manufacturing a nedi canent
useful for treating abnormal cell growh of a cell expre§2ﬁnﬂARng¢pidermm
growth factor receptor (EGFR) in a marmal. 20 12. The use of claim 11,

wherein the abnormal cell growth is brain, squanous cell, bladder, gastric,
pancreatic, hepatic, glioblastoma nul t3f.orme breast, head, neck,
esophageal , prostate, colorectal, lung, renal, kidney, ovarian,

gynecol ogi cal_ or i dccanggsy ARikdd Eherasepaferal @i, B611510hersived he
abnor nal %cse‘cf"}eagr‘joa\t/d%#&sqgén?s el 9N

T cell 1ung _cancer CLQ), refract

ovari an samgery or9hedd9%nd needt dare@eaniqPaggRt ofpg’giécﬁ%ﬁiﬂnrzﬁ'og%l aim
3 in conbinatign w ag-ani g4 UNop jagentn S8l eckeghésapddiedghenpin in
consi st mls}em to |eca|5hh|i%ﬂ)o'?%lén al kyl ati ng agent, an anti MI\%PA' é\/AR
2004 - 55:fet abdrttiretaies nbyr cakferencant | bPeererred B¢ f aBfor -
I nhi bitor, cell cycle,_inhibj , ZWTR, A HRePQICSeRBEaSenhibibidgr, a
bioIog?céthgﬁﬁ%ﬁiegﬁ%dF ?%?,tgﬁgéﬁ?ﬁaﬁginnne, and an antL?andtogen for
manuf act ymbAy. a MEoe caneftr teshf Wref choseebbd hgsRfdrivEL e dpPiBLEWNEOf a
cel | expressing the epidernal,_grow h t .eLent 91 1 ot HEHRaddy aimammal .
15. A pr@Be4_r f8E1t é’%&?i%ﬁﬁeatcgrt?/ls?t SFE?%en%pto Vhor ph o?p e
N- ( 3- et hyyl phewyb) 3 6, P54 2 -MHRH50 X YRIPROX yYMB= Gui Ml i WMR-AE, nYPoéht ori de
designated the B pog%ﬂgr which is free of the A pol ynorph, which
conpri se¥MPnéZ st @pd ectiystallizing N(3 to
et hynypphenyl ) - 6, 7- bi s( 2- net hoxyet hoxy) - 4- qui nazol i nam ne hydrochl oride in
a solvent conprising alcohol. 16. T process of lmy 15 rel
sol vent ﬁgmﬁhépe€é§ﬁFi§@§mﬁé?érPflgﬁ%7}n%ﬁ§13958e§%ggglc?giﬁ?g %ggs%ﬂgrein
N- (3- et hypyLpheny! Ar6, Zebi$4@Matd@eyatstsexy R541qudBiz@ol anrtiee compounds
‘hydrochloride' is prepared by coupling a conpound of fornmula 6 NHz 6 20
with a compotad R FBENEPRLVE HEGG~0 ~ ~N H3C-0-0 \ NJ 4.

3—[[4~(4—fluoro—phenoxy)-benzenesulfonyl]-(l—hydroxycarbamoyl~

i5 cyclopentyl)—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;



24 MAR 2004 -5618. The process of claim 17, wherein said conpound of

formula 6 is prepared by heating a conpound of fornula 52 ¢HARH0Bkz 5 5 in
a suspension of netal alkali and solvent. 19. The process: of claim17,

wherein said conpound of fornula 4 is prepared by chlorinating a conpound
of formula 3 H3QA ~O OO H3C~0~0 10 3-3N J 20. A process for the production
of the polynorph B of claim1l conprising the steps of: a) substitution

chl ori nt L QR0 -Stes {4 NN Qo agieéhoari) e ccorgyemnd Dénf bemihal $8-8xHsC~ ~O O
FBc~o~qb§E§c§Opngmg]aatgugxpx@érﬁmzwunctanim(hydhbxyammqﬁnnahdﬁ formula 4

(R) 3—[4- (4-fluoro-phenoxy) -benzenesulfonylaminoj-tetrahydro-
5 furan-3-carboxylic acid hydroxyamide;
and pharmaceutically acceptable salts and solvates of said

compounds .

10 Other anti-angiogenesis agents, including other COX-II inhibitors
and other MMP inhibitors, can also be used in the present

invention.

The compound of the present invention can also be used with signél

15 transduction inhibitors, such as other agents that can inhibit
EGFR (epidermal growth factor receptor) responses, such as EGFR
antibodies, EGF antibodies, and other molecules that are EGFR
inhibitors; VEGF {vascular endothelial growth factor) inhibitors,
such as VEGF receptors and molecules that can inhibit VEGF; and

20 erbB2 receptor inhibitors, such as other organic molecules or
antibodies that bind to the erbB2 receptor, for example,
HERCEPTIN™ (Genentech, Inc. of South San Francisco, California,
UsAa) .

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




24 MAR 2004 -57 cl HsC-0~0 ~ ~N H3C~0~0 ~ NJ 4 by reactigﬁ Mlmrf\@fé in a
sol vent m xture of thionyl chloride, nethylene chloride d

di net hyl formam de; 5 b) preparation of a conpound of formula 6 NHz 6 in
“situ fromstarting material: of conmpound of formula 5 CH3 OH NHz 10 $ by
heating the conpound of forrmula 5 in a&ssuspension of netal alkali and

sol vent ;

of formul a
compound*dt

C)

reaction of the conpound of fornmula 6 in situ with the conpound

%FE ej .1 he compound pfyd@ritul.a 6 replaces the chlorine in the
TR

to give the

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) - 415 qui nazol i nam ne

hydr ochl or feCf st h8y-5416 and SU-6668 (Sugen Inc. of
N-(3-eth Wéﬁdd{gﬁé/}ﬂt%r b%slj( f%ga&?%tgxget oxy arqu nazol | namgne
hydr ochl ghitde,sdm Eadaamh@lqo,l Aedifbenpol WHEYPhCBNf 8EFP Pe combigd X934 - 58

21. The

quencﬁéd

&

rocess _of cf a| i tuty chharbhabran 415
% FHQPBngence geaﬁggégéESBQQE%EgégrOX|JgﬁFzg The process of
cl ai m 204e yeri0bd tile smstexampba ¢hl &0 /28t 40 tridpthededn

5Yt

presence of aqueogus_sodi.u C

wher ei n %ﬁ’l%g)sub%cﬁ“tﬁ?if%ﬁngh%?? hath %%l?%&gjunew/gr%@eﬁ?r edsizinl(r:gecgg#ay
aqueous POtAsSd UM Hy di>dsde] 6agu epuisl iEbteas Shansbi Car BoPa e, WRqARLEEL22

pot assi um car bonat e ueous sod car m t he f 0 24.
A proceséPWQ#1§Wﬁ§ipPB&%@PPBn of %§§$&%t ﬁ??%i pg §%€r %%éﬁﬁ% J7658]s0l

hydr oghl P:[ééi?e@alhév&ﬁber 10, 1998), WO 98/50356 (publlshed November 12,

N-(3-eth

y

the B pol

refl ux
‘et hynyl p

ot

el

yl h d d
ety eSe et TR DLehbay Az Al te desigrated

£O0Ok s’t\@&@é aadehbeshyde pohd ol i skeneshl ¥aofh Nz;6,315999) Unlted

enyl)

- bi s(2- neth xyet.hox azaql i e s ag ot ma
solutlonSt%Be%OBPFﬁBtt 196k 4 Hlﬁéugétégg béﬁf géﬂ% ° §9/90§Q§
(published March 4, 999), WO 67/32856 (published September 12,

15
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1997), WO 97/22596 (published June 26, 19397), 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
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
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
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, 1999), WO
99/35132 (published July 15, 1999), WO 88/02437 (published
January 22, 1998), WO 97/13760 (published April 17, 1997), WO



c) clarifying the solution; and d) precipitating pol ynt@ﬁhMFRb%]ﬂgurt her
cooling the clarified solution. 20 25. A conposition consistin f a
honogeneous crystalline pol ynorph of )

N- (3et hynyl phenyl ) -6, 7- bi s( 2- net hoxyet hoxy) - 4- qui nazol i nam ne hydrochl ori de
in the formof polynorph B, which is3eharacterized by the foll ow ng peaks:
Pol vmor ph B Anode: Cu - Wavelength 1: 1.54056 Wavel ength 2: 1.54439- (Rel

| nt ensd4 y1 695001 (26b Rasged # Jhly Cadpl ed935000 Vnitdd. (G tStepSarent0. 040

St epTi 1.00 t hi Wdth: 0.300 T hol d: 1.0 d I I I
(r glp) &%$T(Q%$;Tg%%ﬁlg r%ﬁt(ﬁﬂ%q 2340, 1§HGG)S, Oand [il'nlotecg @tat(erse E)aq(e'%)c
(rel)14. 31826360. 05581567 M53:1866564. BB 2B6880n HSh 740201 411 . 2BUALY. 24. 8721

50. 73. 768492. 33, 167551, 52. §92651 79. 250193, 94, 72882153, 719273..03,.116734. 32
.58169@@gq;gﬂB@Ei@SE?ﬁ?ééGi?oéié?é%z%ﬁ%%?%%ﬁiﬁl.X2F§F6£§8.§7.0 . 44.3933

014. 43.5396740. 02199596251 254£336 1.6 16094105641 2803841 23n4 BA48% I&2 950490.
92, 439740 B5 988282 14, 2064514, 43, 436103, 92 891511 02, 410681, 15 632532 94. 0

60074. 435357399 sing3dbhvsesh IBAEYS 4585936650988 195 2 95.%72. 810372

-42-35%%-(4/%17 3424 '\@ﬁe?@%an%%rg,zl?pl yimosph BirAnoder GuitMavedengid 1.
1. 5405 vel ength 2. 1.54439 (Rel |ntensi ty:0.500) Ran%e # ?E - C%éjpl ed:

3. 000 Provispawe bt A e tg.cmdlost &9Tildd - 34600 15 18RpdERPAEY W Gt ht 297300
(T?relefg‘%rﬁ%t éFO WWiikietale ({8td2sdhetad (helcheitheldli detales2-nhatial by

(r el bre65100:917. BE32rbE2. D8RAPBRY . TRHPUF 5P POrPB6039238LF 9305923, 5892

. 328. 1481, 451. 14971, . . . 384g71 4141. 519
. 3791, %ﬁ?gég%gsg%.%ﬁ%ﬂ%§§%§%%§§éé§%§§§§§g% &9%%5?%?%25?1%%1 %6%%?%@72.136.
'2881. 0433 3859. 6200v3440225. 6PP31i730.126F0. 336.'600D. $1407BaD. 391P28R4a. 425. 90
83. 930, 9001,,637 . . 1,823 . . 341 446. 9595,
g s S 1 o sy ot aimnar ot e o

522. 4594 7 and at [ east one earner. 26.

t he compeurdmpburidaiohi Xy phesewrposivendacsf idl &S IBCHaRbtactdRi ng a
medi canent usef r freating a tunor in a subject by inducing |10

di fkgr%ﬁ??%\??oﬁgg?g%ﬂéf cells expressing an epidermal growth factor
receptor (EGFR) in the tunor. 27. Use of at |east one of

N ( 3- et hynyl phenyl ) -6,.7- bi. - petho t )% i ], i r
phar ma }é%t%/%rgq’?@%%cocrg&t%aebllg%gﬁént éérge%’?é(lgnbén %%l?éﬁsﬂrg%mﬁﬁ:r %tgé'_a nf? forns
for megséact uthng reamedigc aveoirmadefadlf agrowelat PAgCRBCET: ( AoFlyddng ., cel |

| ung cancer pediatri.c malignangi eryi t : ed or
pr onot B4t b?/‘;%mltpea@{)itlol’oﬁgeg?rsugéﬁéﬁ}%, 5%%0&@%@ %geIllcer , grnfr&gl'rilﬁs
esophagespbpsespl | gnaint asyndTbAe) , (oytoeoplast lymphvayeousisgsed)in a

manmal . 20 28. Use of, a crystalline pol h_qf ydr o Li.d 't of
N-(3etﬂ95§‘7pﬁﬁéﬁ§l’)-aﬁ%-%ﬁé%rz- ﬁ%?ﬁgfyecfa}%%g?49§ui%ﬂgco i mégié’géés%éﬁgt ed
the B patynprohi foast exdi bjéstansXehayspdader sgilf forradeion tparntsdrarasi ng
characteristi c peaks express in degrees.2-thet f. . 6.26 39,
16.96,196496§°§§:|059%55%%? §ﬂ%§§,aa§%§23&ﬁé ﬁ%ﬁ%ﬁ%a i?:'ﬁ%é#?@% o%éthe A
pol ?/lm)ﬁglglsgf;f rﬁ&mﬁr&g{tc;rri mgg_a,uaé_ nﬁd&)fj&nﬁms;m ed fior mTia'aedn@ﬂ\ﬁ@LaC (non
smal |l cell lung cancer),, pedi at anci.es, , cervical and ot t unors
caugédPBvaﬁb%?idAWlﬁﬁ l’roﬁapé[}’ﬁofrg' é??ug%l(]aﬁ% %ﬁ%‘ﬁ?@%r?g’l' cahcer

gl i omay,nBhan@ B nBeFpetdt &d epgphodisrdice 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 -60 mal i gnant syndrone), adrenal cancers, ne&oéﬁé% cut aneous
di seases or atherosclerosis in a mammal. 29. The use of & i 04 28,
wherein the medi cament further conprises any of a 5 chenot herapy agent and
an i nmunot herapy agent. 30. The use of claim 27 or 28, wherein the

medi cament further conprises either or3Both anti-EGR and anti - EGF
antibodies. 10 31. The use of claim 27 or 28, wherein the nedi canent

further £omprisgg1g, MMiey alvdieidi opprenasi stlagesf ticnha bmebhedoff dvivP
(matrix-netal |l o-protei nase), VEGER (vascul ar endcit hgl [ a]lh %é ot rkf%citt%r

r ecept orgens apbsYNJt rabRBhds e CeEHSAQH Pcy? of BHE 1T- Fnphbe e dht iden’ 4)
and erngadJr\éB@j’é WEGH | c s sVEGni ng kB2 1 vhbt anthavin@midéb. arBZamduser of at
| east one of , fS-ethynyI henyl ) - 6, T- bi s(2- met hoxyet.hoxy.) - 4qui n zqginanine
or phar mﬁebhéc&pWO@@@eﬁthﬂb@ %W@Q%'eﬁhqwaér%ﬁ%ﬁyoraq}ﬁﬁﬁ%ﬁ % orns
for maauf agl uping A JiRA caBpseb sl pf:earhghtbéat:iaag,t e idev ehepmanti of
basal = Of  squanous cell carcinoma of the skin in areas_exposed to fhe sun
or in pesEbastdfe20LThi glensisk zisdsaplneamel ndifl 1335°A pFEeEEsbf ekt ng a

conposi ti on. whi ch conpasi t, i a bl i nea po) yeenphtef, the
hydr ochl P FHRC 43T O][”?B% AR FOMBE! SE%e A cohpdhA N

N- ( 3- et hynydplenih ) el6] § -thé S @hetanoppedeseyiacqur Aa26AL AT Aet BB sPE#aT ed
the B polynorph_ that. exhi bit . %25 wogr dhifr b@Qthdpablser frhdavi ng
char act e\%gt iags%ee{a‘%sl%% es?;ﬁgg%?ﬂ'%geg?rg?s{ng%het a g{]éap%?%%(i mately 6. 26,

12. 4810 18n39nt16n 986es20iBOd B4rddn.22. 98, 24.46, 25.14 and 26.91, which is
free of the A polynorph, conprising adm xing the crystalline polynorph with
a.carrier. 30 34. The process of claim33, wherein the : :
'N- (3- et hypy| phebykit6, Inbest 20t hakyet hong}udegui hagbPPhanlhE-hiBedéafori de

in the pol ynor B formis characterize he X-i.ay; [ HoNn
pat tor " SHBRRCRA s B e EoE Ry AR 5604 S 0 ¥ o o a0aeg” of "ol el mas,
wher ei n thRpeandi ef ithea jpharmmiceut imat | foactbpt 4Bicd Cdraterongeor UBErsf at.
| east one of N-(3-ethynyl phenyl)-86,.7-bis(2:net hgxy)+4 &

qui na2ol #REAT BT EP a?%ﬁcﬁ?ﬁ¥%§?$yb¥c%§p%%gﬁegggﬁé tgﬁe%l(géP??nmgrs\ﬁyafous
or hydr ahestordabd©r didfietraaturfngn a tiedi eeoreit  weeful oformaseanimyerSCLC
(non small cell lung cancer), pediatpic Li.g ci vi,gal ot.her
tunors cHEY841¥r fpﬂ*‘cgb’r‘?otje’a BYH&Fan p ﬁﬂ“ggﬁg \r}ﬁuégiﬁ%@%g en (g:rrea?%iqa?alé
cancer, ghiePBoriebanamts thar ketoanes ofhalye sir{ypres et | graitdes yshtorss,
adrenal and skin cancers, autoi ne, L0.ne ti t aneous di.sea or
at her oscPEr BERECRP a GRARRAR: ﬂhggggﬁhtﬁgdngggggﬁén ugﬁrtgér¥%on6$is§§$ a)
ei t hepgol4pot hSant 18&GERdahdoant espEEtantilyodi Esmpounkls 2 firdinge pusfsarite

group consisting of inhibifors of MWP trix- l.qpr Qf_gi.nas
(vasculaF“EﬁHB%HE?iaFnaro ﬁr?QEFBFlFééggtonFg§§%%%%5|gfgigfaﬁi e¥§§§5
CTLAa (Cybabexhas Twi Yemhasiti=a raftiegafiospmandienbB2i sdbpes MEGFT other
r huMAb- VEGF, erbB2 MAb and avb3 Mab, 37.. The use of claiml2,. in the
abnor mal 16eEPPEF oM hOFREDAHIERF LS CEHTEH! hﬁff) %@perh%gur%l%fl%%“erﬁ%:
wherein therghpor ndo €l cAT DM tabs1 Lol Or eedrouradicer 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,

4

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




39. The use of claim 12, wherein the abnormal cell growti [ Aﬁ\rlé)@%ate
cancer. 40. The use of claim 12, wherein the abnornmal ce |l,§ I s 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
growh is ovarian cancer. 30 43. The wge of claim 12, wherein the abnornal
cell growh is glioblastoma nmultifornme. 44. The use of claim 12, wherein

t he abn%rc%%led ells GiQMibsics hepatieC Meamerls. and24rMiRe 2604npbas 4Beldhe use
of cl ai , [

&

wherein the abnormal cell growh is. renal. cancer. _46,-The use
of cl ai ant2, sSWREELLHTERE abndiSRell Lokl Pvgﬁgé\f’ﬂei slsfgﬁpﬁccfﬁggnc%??eélﬁg. The
use of ¢laim 12.¢maher gign-tike rapAamly aelde 10reMrizaigenbl, addengcasehods4s.

i
The use o%gc aim 13, wherein the abnormal cell growth is nﬁn-small cel |
| ung camedd (NSGNC)LD tthe4@rtThe AFsOFH NGl mIEIEIGREReFR tRE SBREPHES cel |

growt E'g% head aﬁqlveﬁ%oﬁan@@f- B0, The use ofnstapenil f afetitheid r aadment

of no mal |7 "Cel ung cancer (NSCLC). 51. ' The use of claim27 for the
t r eat mephaofmasredonetal atonperttion. dFReriledohcEFaR nR280f RCORRAEEES nent

of gliona: 20 .53, The ' fole thenddigat.ment of nel anonma. 54.
The pol frﬁﬁft;ﬂ?lé:falc]l-g;ilm %’fl%:d Eés%nﬁgn% eatei ng a%normal cell growth of a cell
expressing the epidermal growh factor receptor (EGFR) in a manmal . 25 55.

The pol ynor of , ¢l ai rej g%)ﬁ)ﬁ Llzg R vh $nmaiin,-
squarmus[rggef'lh?lsbf%dﬂ%%gggg\tyﬂi%é{?)p l‘]Ell(.:i'r‘?aea |c,ﬂ%Le%£ |1(:3 %?%bya%torrr?n_
mul t iyhoama rly easirodidadideeckreéseopbidgeshe probiateol vetinted al T

renal , ki dney,..ovarian, necol ogi cal i an .
pol ynor ﬁﬁ’p&fél“‘tlt m“%i? %Zri?%e? ﬁg%ablnﬁon‘%qqy%g{?ag'r o&f%fieggﬁg%- sS-r?l}ﬁoocel I

lung capeerddNSGhEp refafaatairlyy o%aRiDan neaivear, Herhead anfl hBEk aRANRr .
24 MAR %:roelgtments.

15 Patients that can be treated with the compound of the invention,
alone or in combination, include, for example, patients that
have been diagnosed as having psoriasis, BPH, lung cancer, bone
cancer, pancreatic cancer, skin cancer, cancer of the head and
neck, cutaneous or intraocular melancma, ovarian cancer, rectal

~ 20 cancer, cancer of the anal region, stomach cancer, colon cancer,
breast cancer, gynecologic tumors (e.g., uterine sarcomas,
carcinoma of the fallopian tubes, carcinoma of the endometrium,
carcinoma of the cervix, carcinoma of the vagina or carcinoma
of the wvulva), Hodgkin's disease, cancer of the esophagus,

75 cancer of the small intestine, cancer of the endocrine system
(e.g., cancer of the thyroid, parathyroid 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



-63 57. The conpound of claim 3 or the conposition of clag o) se in
treating a tunor in a subject by inducing differentiatioﬁgg;ﬁAkﬁg@;celIs

expressing an epidermal growh factor receptor (EGFR) in the tunor. 5 58. A
phar maceuti cal conposition conprised of at |east one of
N- ( 3et hynyl phenyl ) - 6, 7- bi s(2- net hoxyet#bxy) - 4- qui nazol i nam ne or
phar maceutical ly acceptable salts thereof in anhydrous or hydrate forns,
and a cagdigrityor use in treatnment of NSCLC (non small cell lung cancer),
pedi atric malignancies, cervic nd ot her tunogs, caused o r y
Puman pafie LORe LT aed MY G FOIPORCE b ob 1o Ao r ettt SRy
(pre-mal { gnait; SyoROMEle PécR astdosiaut Riress daseéasiess i sulssemmmal . 59.
- A pharmaceutical conposition conprising the hydrOﬁglg{ide sal t 3; th

N- ( 3et hypmqoiﬁemm?7rﬁﬁg?25?ret%9eyet%@&8@4-w S SRS B Jikt ed

the B 5f<9ﬂc¥\9PIr1<gh thatqexBi bits an X-ray powder diffraction pattern having
" characteristic p aﬁs expressed in degrees 2-theta of 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
pol ymor plyc and g ,gannebs fidfe Ussnbduidabrenhof pNSELE (noRenmaln,celh | ung

cancer), ediatri ¢ | rgnanci es, cervical and other tunmors caused or
pr onot edvbyrbuneanpape | Hotermined bMP\Whe et real ipbibifkder, ol i bhe,

mel anoma,, Barrett.s esophag : j drang)., adikenalggapsers,
neoplast?%p%ﬁﬁ%ﬁ%%ﬁgl%?sggsgé %#géﬁdﬁﬂimcie%5§¥g A nangér. GO.BThe
phar mag esit i sl yEDIp@si (4 o ofarcleai rrE8lyne59( 1 § drourmr iak BileckilngBéhder ma
growt h factoréégieehﬁrs é§¢7§§9?% I&gﬁgnﬁg- Q%j% hdggﬁggsbgggghof
cl ai m 58RFLSZ0 £ 1< ise 4T 17 eat men o Plnor's tﬁat xpress EGFRVITE. 62.
‘The phar paeesit | €atepompdsinaon of ackasm 68uprusd, rajwdriaie) tche €ORPESLEI on
30 further conprises a f a t her agept I her.apy;agent.
53. The BhatRACBULEEST L LoMposTT] Bl (o a m B8t or' 58 Whbr o1 ¢ ‘ﬁ*g; 8
conposi t yepaf Hetihelccearfiriseso ethdieprocediord ant G- EGER Gid ank i - BePer,
antibodies.a 24 MAR 2004 -64 64. Tge Rﬁg&ﬁpc%%g I osihi n ofigkaim
58 or1%QQQEB%Q§+ﬁLPheﬂ%%¥%8299¥o L1480 t Het conprlégé a neﬁbe% 8? t%elgroup
cogsi ﬁt: K\;grlngi-ij;a{tqihb}ﬁ}qgé otuu[MBtr(enatcrc;mrmitailo:m-Sp; Bbeknadép, VEERR (wadcul ar
endot helial gro act.or receptor arne ns as .
iy e R B e R
er h&E6nha¥ n B9ffdher ceu : v 2Am or
59 forwﬁge as radigtion sensitizers for .cancer_ treatngn r Lg %p@@ tion
with ant™™hBeRénal 4t & daces? ;éSGEﬂ TRE  BRaPREESUEIESE ggﬁpésitlonto
e %ﬁgm-@%ﬁﬁ?a‘é’?;ﬁ%?%?eﬁ?ﬁeir?“m?‘?“‘i}‘l“gt?fgas? ool openabumas e

: = '] 3 F is diluted
N- ( 3- et hyR§T prRARPYLS; AhFE9 DR tiTo S BERBYYS UaT8*4HF n4D0F? hard & bt
phar _maC_eyﬁi EB{]',Yaﬁ@CQQt abl @ ssalikedt hereot hen Eamhydioays car ABER atied f amb f or
use in inhibiting the develﬁﬁnent of basal _or, squaqﬂgs cel | arC|ngm%éﬁ
t he skininpuhpsgs ekpbsedt tﬁéngﬁﬁsoraFnzﬁk ons. dFf H YA o

CarCin0n§eaction is initiated by addition of 20 ul 33p-ATP/ substrate mix
25 (120 uM Lys;-Gastrin (sequence 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 pl 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



68. The pharnmaceutical conposition of claim8, wherein ts r utically
20 effective amount is from1l to 7000 ng. 69. The pharn;ggJﬁggéﬁm$

conposition of claim®68, wherein the therapeutically effective anmount is
from5 to 2500 ng. 25 70. The pharnaceutical conposition of claim 69,
wherein the therapeutically effective48rount is from100 to 1600 ny. 71.
The pharnmaceutical conposition of claim®69, wherein the therapeutically

ef f ecti weigrmilntat Sof r aomttimg200 nfnc8fpIRatTbe phrar rﬂtﬁeuﬁb@@hC@onﬁési tion

of claim 71, wherein the.therapeut. cal.l fectlv Nt - 25.t0 200
o P a0, s 1VBRRR I ey S FALKE BIRHITLIL R QT4
conpri S%S dd g dotnd 7808 pyroént hﬁnl}»bﬂ:yﬂmmhm?éal&‘héabeé oélatalvm 3,

wh the nedi t from5 t 5 the_pol 75
The us6 P el n PHERRGr EFRE (TS SRENE<Eonpr PUBE POV 00 P 1A

of the pRltymosiph 10 FEngdhesmuisectfesc] aifm 74stwhesmbour de, rraducmnemﬁqe
conprises fromb5 to 200 ng of _.the pol ynorph. 77.. The _use cl.aim 761‘
wher ei n defie TREdERRIRt OEormdt | SRRFIF VIR BS {55206 T FOFhé: | Yiorgitre 24

MAR 200
N (5 BT o G e e Y 4. QUI NAZOLI NAM NE

HYDROCHLOR) DE, METHODS OF PRODUCTI ON. AND PHARMACEUTI CAL USES THERECF s

Abstrac s | 8l 3L £ HeO a2 tShalhe o YHealddnipR R of
N (3-et tt?y-ril-ly('acp eny 6 f;)\loélesrg(é%%?rg{lhéxtﬁgt ox;?) quﬁazol i nam ggﬁ)hydr ochl ori de

desi glﬂattén‘: tm—‘GT@Eptﬁ yrﬁﬁr‘fﬂﬂtlictns ;@rr@du&eiww?cbssléht i3y pfRteTor fj° and
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35 preferably 5-200 mg/day, 1is also useful for the treatment of

patients (as measured, for example, by increased survival times)
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Example 1 — Preparation of compound of
Reaction:
OH
HSC\O/\/O socl, \ /\/OUL .
HC” 0\/\0 ) DMF,CH,Cl,  y1 )
MW=29431 MW=312.75
3 _ 4

5 The following materials were used in the synthesis of the

compound of formula 4:

Materials Quantity Units  Equivalents/Volumes
Compound of formuia 3 88.0 kg 1 equivalent

10  Thionyl chloride 89.0 kg 2.5 equivaients
Dimethylformamide 11 ka 0.5 equivalent
methylene chloride 880.0 L 10 Likg
50% sodium hydroxide solution asrequired L 1 equivalent
Heptane 880.0 L 10 Lkg

15
The following procedure is exemplary of the procedure to follow

in the synthesis of the formula 4 compound:

88.0 kg of the compound of formula 3, 880.0 L methylene
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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Example 2 - Alternative Preparation of Compound of formula 4

In the reaction shown in Example 1, sodium bicarbonate may

successfully be used instead of sodium hydroxide as shown in

this Example.

15

20

25

30

35

Materials Quantity Units  Equivaients/Volumes
Compound of formuta 3 30.0 kg 1 equivalent

Thiony! chioride 364 kg 3 equivalents
Dimethylformamide 3.75 kg 0.5 equivalent
methylene chioride 300 L 10 kg

50% sodium hydroxide solution as reguired L

Heptane 375 L 12.5 Likg

Heptane {wash) 90 L 3 L/kg

Sodium Bicarbonate 64.2 Kg 7.5 equivalents

30.0 kg of the compound of formula 3, 300.0L methylene
chloride, and 3.75 kg of dimethylformamide were charged to a
clean, dry, glass—lined vessel under a nitrogen atmosphere.
36.4 kg of thionyl chloride was added to the mix while it was
maintained at a temperature of less than 30°C during the
charge. The contents of the reaction vessel were then heated
at reflux temperature for 13h before sampling for reaction
completion. The reaction mixture was cooled to 20-25°C and
added slowly to a stirred solution of sodium bicarbonate 64.2
kg and water 274L cooled to 4°C so that the temperature was
maintained at less than 10°C. The final pH of the mixture
was adjusted to within the range 7.0 to 8.0 by using 50%

sodium hydroxide solution as required. The biphasic mixture
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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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61.1 kg of formula 5 compound, 4.5 kg sodium hydroxide

pellets and 489 L toluene were charged to a clean, dry,

reaction vessel under nitrogen atmosphere and the reaction

temperature is adjusted to between 105 to 108 °C. Acetone

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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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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of [6,7-bis{2- methoxyethoxy)qu1nazolln -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.
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Phase II and Phase 11 linical 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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20
Qualification criteria for the open label, single agent study
required the patients to have failed platinum-based chemotherapy
and to have tumors that are histopathologically confirmed to be
EGFR positive. The primary endpoint in the study is response
25 rate with stable disease and time-to-progression amongst the

secondary end-points.

Evidence of anti-tumor activity can also be seen in the patients
with ovarian cancer in the on-going Phase II study. In
30 preliminary results 2 patients had objective partial responses,
while another 4 patients showed evidence of a stabilization of
their disease status. Documented evidence of anti-tumor activity
was also seen in other EGFR positive tumor types, including
colorectal and renal cell carcinoma, from Phase I studies in

35 cancer patients with multiple tumor types.
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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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5  in asuspension of metal alkali and solvent.

19.  The process of claim 17, wherein said comﬁofmd of formula 4 is prepared by

chlornating a compound of formula 3

H3.C SRR e '
H3C/0\/\d.

10 3.

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

OH
Sy
0 N
H3C/0\/\O N)

3

15 3

having an hydroxyl group, to provide a compound of formula 4
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4
by reaction thereof in a solvent mixture of thionyl chloride, methylene chloride and
dimethylformamide;

5 b) preparation of a compound of formula 6

in situ from starting material of compound of formula 3
H;
CH,

4 -OH

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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& TS the presence of aqueous sodium hydroxide.

22.  The process of claim 20, wherein the substitution chlorination is quenched in

5  the presence of aqueous sodium bicarbonate.

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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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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#+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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. 52.. . The use of claim 28 for the treatment of glioma. - - . :
20 53. . Theuse 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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other tumors caused or promoted by human papilloma virus (HPV), endometrial

10 cancer, Barrett's esophagus (pre-malignant syndrome), or neoplastic cutaneous

diseases in a mammal.

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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64.  The pharmaceutical composition of claim 58 or 59, wherein the composition
further comprises a member of the group consisting of inhibitors of MMP (matrix-
metallo-proteinase), VEGFR (vascular endothelial growth factor receptor), farnesyl
transferase, CTLA4 (cytotoxic T-lymphocyte antigen 4) and erbB2, MAb to VEGFr,
thuMAb-VEGF, erbB2 MAb and avb3 Mab.

65.  The pharmaceutical composition of claim 58 or 59 for use as radiation

sensitizers for cancer treatment or in combination with anti-hormonal therapies.

66.  The pharmaceutical composition of claim 58 or 59 for use in the inhibition of

tumor growth in humans in a regimen with radiation treatment.

67. At least one of N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-

”quinazolinamine or pharmaceutically acceptable salts thereof in anhydrous or hydrate .
.forms foruse’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

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.

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.

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

effective amount is from 25 to 200 mg.
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73.  The use of claim 11, wherein the medicament comprises from 1 to 7000 mg of

the polymorph.

74.  The use of claim 73, wherein the medicament comprises from 5 to 2500 mg of

the polymorph.

75.  The use of claim 74, wherein the medicament comprises from 100 to 1600 mg

of the polymorph.

76.  The use of claim 74, wherein the medicament comprises from 5 to 200 mg of

the polymorph.

77.  The use of claim 76, wherein the medicament comprises from 25 to 200 mg of

the polymorph.




