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i nhi bi t othef cohe eertlsB offamihliyhofa rendegeiive lawe rogrettesh bog&sife [mnstei n
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cancer s, Thtoubtiwansth35 el syl @t eafrooms debéltcbedonn PCT daftgraimsnal
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The disclosures of these publications in their entireties are
hereby incorporated by reference into this application in order
to more fully describe the state of the art to which this

invention pertains.

20 Background of the Invention
N—(3—ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine,
in either its hydrochloride or mesylate forms, or in an
anhydrous and hydrous form, is useful in the treatment of
hyperproliferative disorders, such as cancers, in mammals.

25
U.S. Patent No. 5,747,498, dissued May 5, 1998, which 1is
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,

30 is an inhibitor of the erbB family of oncogenic and
protooncogenic protein tyrosine kinases, such as epidermal
growth factor receptor (EGFR), and 1s therefore useful for the
treatment of proliferative disorders, such as cancers, in

humans.
35

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 herein by reference,



No. WD 99/55683 (PCT/I1B99/00612, filed April 8, 1999), the entire

di scl osure of which is incorporated herein by reference, WO 01/ 34574

PCT/ USOOA) 005574 2 and assigned to a common assi gnee, andPenmaon/31009f or mul a
1 below 5 HN HQA O3 ON 10 ON .CH3SG3H H3C 15 is useful for the
treatnment of proliferative disorders,-2and nore preferred wth parenteral
nmet hods of adm nistration, as conpared to the hydrochl oride conpound, i.e.
with greatersef fecdivenessonndh selsighen, 20d Téreowresil dtermedipduheddodr e more
sol ubl e 1 n aqueous conpositions than the hydrochl oride conpound, and thus
the nesyl ate conpounds are easily delivered according to parenteral

nmet hods of adm nistration. The hydrochl ori de conpound is however preferred
wWith respect to solid admi nistration such as w abl ets and 25 oral

adm ni stration. WO 01/ 34574 PCT/ US00/ 31009 ry of the Invention
The pcesent invention relates to pol ynorphs, \ods for the selective
producti on of pol ynorphs of N (3-ethynyl pheny —

bi s( 2- met hoxyet hoxy) - 4- qui nazol i nam ne hydro rde, 5 ﬁﬁ cularly in

t he stable polynorph form The present i tion also relates to novel uses
of N-(3- ethynyl phenyl)-6, 7-bis(2-nmethoxyethoxy)-4-quinazolinamne, in
either its hydrochloride or nesylate fornms, in an anhydrous or

10
.CH,SO;H

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 agqueous 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.



10 hydrous form as well as in its various polynorph fornms, in the
treatnent of hyperproliferative disorders, such as cancers, in mammals. WO
01/ 34574 WA§3144500/ 31009 -4- Description of the Figures Firgmusod3idtee X-ray
powder diffraction patterns for the g/drochl ori de pol ynorph A, the
thernodynam cally |l ess stable 5 forny>-over a | arger range to show t he
first peaks. Figure 2 The X-ray powder diffraction patterns for the

hydr ochkaminde-ype ﬂrﬁh@hn&emm her m)dynam' cally less stable form are
over a shorter range to show det ai re. 3.T - r
di f fr acTP6NPpEEEBF NS YBR PR © e S oF’)lotljgmpoP%g ﬁdépact%gc{sa%&o%%

t her nodypaai-¢akly prode cstiabl ef bolgmoepes afl ar-ger- ertalryg@lpoesxlydw-ﬁhé—fl rst
peaks. 15 Figure 4 The X—rgl%/ %/\der diffr tlonnpattergs forcﬁt hgrl

hydr ochPérs E@IWbﬁtﬁo Yhe™ 8?&8%% RAMY Frore SYSBIS FoF W ver a
short er ;narge 1@ SROW R Getdille. PODVLr3AE b RCT/ USCD 31009 -5 Det ai | ed
Descri pFI on of the Invention Disclosed is a substantially honogeneous
crystalline polynorph of the hydrochloride salt of

N-(3-et Q%SQYHQPQQ%{ 6, frdisiRr BB sbhoxyethoxy kod- guvenz alsiesand he Ndesi-gnat ed

the B pol ynorph that 5 exhi blts an X-ray powder d|ffract|o attern haV| ng
char act etihgnivd Obears: Jexpriesddd 4/ (?st%?ﬁ}ﬁetlla E: 165?? "Hétel y '8

12. 48, %t%%’r 16.96,y 2020 0rdhelr 2RsWatelEAms Zirﬂ.lbrﬁraﬁh.hyZﬁroGlﬂs o'Ehe
pol ynmorph 1s al so charact erized by the X-ray powder dlf;‘fPaCtl ogépacttern

showd0i hyFirguse £3rmi0api seldsed 3 ét%r\}%w?h‘i“ll? M2 PRt P 5S 1t
hydr OChlt? aqgle%%l tof hyperprollferatlve disorders, such as cancers, in

mammals.



of N-(3-ethynyl phenyl)-6, 7-bi s(2-nmet hoxyet hoxy) -4- qui nazol i nam ne

desi gnated the B pol ynorph that exhibits an X- ray powder diffraction

pattern Ragpnsuseharacteristic peaks 15 expressed in degr e®@STASD0EDE at

approxi mately 6.26, 12.48, 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14

and, 26.91, which is substantially frée of the pol ynorph designated the A

pol ynor ph. The polynorph is also characterized by the X-ray powder

di f f r acty Nt Showwe i Blidu e 3. 20 The pol ynorph designated the B

pol ynmorph may be 1 n substantially pure form relative to the A pol ynorph.

Al so disclosed is a conposition conprising a substantially 25 honbgeneous

CrySta”ﬂi z&ﬁ'ﬁﬂnrp@héf thes hy e or iddgfgaktioh  patterns for the

N (3-et hy% phenyl ) -6, 7- bi s( 2- net hoxyet hoxy) -4-§ui nazoLLna ' ne tt,hﬂgle

exhi bi t shyatroeirlayr pomdee LHinPEPACH-ont Pt £BF FRAAVPAG Coha¥ actéri sTiT peaks

expressed in degrees 2- a2t e AP OXbet el yr B 26, pd2c48, 13.39, 16. 96,

20. 20,5552‘%.%, 2 .‘Ss% %Gb}%%%46, 9%.14 and, 26.91. The hydrochl oride salt of

N-(3- ethynyl phenyl)-6, 7-bis(2-methoxyethoxy)-4-quinazolinam ne al so

exhibits an X-r powder diffraction patf;erhavicng pebaeaeker £sti cripeaks

expr esse%“'qurF%le?r/ees)f\g-et h%t 5‘£ CEB(%31ppr oximately the val ues show in Table 3

or in Tabje-dewrdende WoQ¥hB45R4 IRCTEIUSO0NSIDOIYNaBIARY LY HESS Stable

N- (3- et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxy) s 4-,QHk nggek i pam ne

hydr ochlig? % te %%et%%ebo?y%ﬁgﬁﬁeﬁ %%?%grr% g%%arrgct erized by the X-ray

powdeyg di ffraction pattern shown in Figure 3. 5 Also disclosed is a

conposition conprising a crystallin pol.y. JS t he hydrachlsgri densal t

of N (3-Bigyrs| p?lenyp%-eG, %T\éﬁ?s(f??‘?@?ﬁox%/lef[%agy 1(?3;{1 q%i nazol i nani ne

deSignaIﬁ§h££%%f%ride 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.



pol ynor ph that exhibits an X-ray powder diffraction pattern 10 having
characteristic peaks expressed in degrees 2-theta at approximtely 6. 26,
12. 48, 13y@H34bms 96, 20. 20, 21.10, 22.98, 24.46, 25.14 andr/u8@yAdes n a
wei ght % of the B polynorph relative to the A pol ynorph which is at |east
70% . This conposition may conprise ab-|east 75% pol ynorph B, by weight;
15 at | east 80% pol ynorph B, by weight; at |east 85% pol ynorph B, by
vve| ght  pRlealiddd DUREHGl B HE &h&wmrﬁ*ﬂnn at | east 95% poI ynor ph B, by
eas o pol ynor ph B, by wei g at | east 98% prgljyrmrdp B by
e ght DS cAp SleshstS SOTIRTGATSTiH | hwaﬁéﬁe@ﬁks S H5e Y,

pol ym”pgy d%ReF cﬁ‘%c}‘?if%i@ée%all% aoPr(?@e(Sﬁeft@fyn@/'l@m&im tde alsyreor ph B

of the® rochl 1de salt of N-(3-ethynyl phenyl -bi's

met hoxyetemw)ymmynazlmqunamzl@élﬁ_@mﬁt@@r %Ja%%tz%‘% ﬁ?ﬁ 5ioflymerph that

et hynyl phSHTyOI hi s(Z- r;_c%ghox%gggqgg%y) 4+ et RaZobh nar@;{\@te% hycivoiaty or i de
in a corrpr|S| ng al coh and water. In the process,
recrystaﬂkﬂalrmiﬂmsrmc com@ralk§e t aepseepsdof :1n a) IREZERAG t% F}é‘ﬂ:ﬁx d'cohol ,
wat er and the h sajg o 96, 20.20, 21.10, 22.98,

N (3- et Woﬁﬁé%y é; %I s( rr%% hogiegﬁox;f 30 qui nazol i nani ne, so_as to

form a sal.utd,om5 b1)4 C@Imdil ngot Ae- solfbe] @l@lﬁfﬁl%@@“wéén AFCULCTBY S A Q)

clarifyin olutio t &lirt her
cool i né b[Yﬁetthecl % éd’'so ?a%?? g%f%&%% 5%%5@%%%%%8%%7 In the

procegs, the N-(3-ethynylphenyl)-6,7-bis(2- nethoxyethoxy) _
-angghﬂgyzjgfc'%%gsr%e méadrcsorcyhsltoa{l'ldi%é SPrHRa&d by tﬁ@%ﬁ&@&éhpéri&@@éwg a
of - (3~ ethynylphenyl)—6,7—bis(2—methoxyethoxy)-4-
quinazolinamine 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
—(3—ethynylphenyl)—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)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine alsoc
exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2-theta at

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



| 10 6 NH2 with a conpound of formula 4 d 15 HBQAON ,p 4. H3C ON 20
The conmpound of formula 6 is prepared by reacting a conpound of fornula

fornmula 8346583 25 OH 5 NHZ 30 in a suspension of metatTakédinesand
solvent and wth heating. The compound of fornmula 4 is prepared by

chlorinating a conpound of fornula 3-80 01/ 34574 PCTI USOQ' 31009 -8 OH
H3C ON s O3. H3C ON Also disclosed is a pharnmaceutical conposition

for the,tpeat ment. of f-hyperprokilbeeatilye 6di7sbiddr -ime thoxgrraloxwhi-éh

substanf’l al'ly 10 conprises a fherapeutj Calg{-lﬂ;%/ eff«reLct i veharrguniorq{ EUQS/

pol yror plinBzeAd namdimer nBE8GOFE&PFy Y5ccEpt dbi% BEr¥I"8FP ' The phar hacedti cal

conposi t :hg?a@}érb&e@d%@/t &6 of o r@RAlowadm RiiFtraticann atmyrbetiowrt e f orm
ef.

of a tab
Figure 3.

Also disclosed 1is a composition comprising a crystalline
polymorph of the hydrochloride salt of N- (3-ethynylphenyl)-6,7-
bis(2—methoxyethoxy)—4—quinazolinamine designated the B
polymorph that exhibits an X-ray powder diffraction pattern

10 having characteristic peaks expressed 1in 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 in a weight % of the B polymorph
relative to the A polymorph which is at least 70%.. This
composition may comprise at least 75% polymorph B, by weight;

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
Further 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)—6,7—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 qguinazolinamine 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 Also disclosed is a nethod of treating a hyperproliferative disorder in
a manmmal which conprises adm nistering to said mammal a therapeutically
ef fecti vayveoDsustisa of the pol ynmorph B. 20 The net hod nmay be picarusbtreiony eat ment

of a cancer selected from brain, squanous cell, bladder, gastric,
pancreatic, breast, head, neck, oesopflageal, prostate, colorectal, |ung,
renal, kidney, ovarian, gynecol ogical and thyroid cancer. 25 The net hod

may al sqpe famd he tpsmctm,t of thecancey- (sktesm;ed/lpfh@mlﬁmﬁrs%é:ljls t?e'tl

| ung cancer (NSCLO), ractory ovarian gane a

col or ect@thQant %n%.ln %é&%ﬁam%ﬁfl gChl ﬁ%g ?%e h rapeutlcally
ef fecti ve Ay s nay: be front about 0. 001 to about 100 ng/kg/day or from
about 1 to about 35 /da In t ho the therapeutically
effective anﬂﬁﬁﬂ?%%Wgaﬁs% P %WP US00/ 31009 -9 from about 1 to
about 57000 ng/day; from about 5 to about 2500 ny/day; fromabout 5 to
about 200 nmg/ day; or fromabout 25 to apout 200 ng/day. 5 Further

di sclosed is a nmethod for the treat -g>/df a hyperproliferative disorder
in a manmal which conprises ring to said mammal a therapeutically
effective anount of the pglynor B in conbination with an anti-tunor
agent selected fromthe gfoup cgpsisting of mtotic inhibitors, 10

al kyl ati ng agents, anti-netahglites, intercalating antibiotics, growh
factor inhibitors, cell cycle|inhibitors, enzynes, topoisonerase

i nhi bit ors, bi ol ogi cal responge nodifiers, anti- tmw%mnes and
anti-androgens. 15 Yet further¥ldi3cl osed is a net hod of naking a

conposition which conposition conprises substantially honogeneous
crystal lwith a compound of formula 4

fisoeee
_0 ) 4.

H,C

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



pol ynmor ph of the hydrochloride salt of N-(3-ethynyl phenyl)-6, 7-

bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne desi gnated the B pol ynorph that

exhi bi t s \pg o1i34§588y powder diffraction pattern having 20 chacaaiseosmbs ¢ peaks
expressed in degrees 2-theta at approximtely 6.26, 12.48, 13.39, 16. 96,
20.20, 21.10, 22.98, 24.46, 25.14 and,-8-26.91, conprising adm xi ng the
crystalline pol ynorph desiganted the B polynorph with a carrier. 25 The
carrier may be a pharnmaceutically acceptable carr&) . WD 01/ 34574

PCT/ USO0/ 31009 -10 Al so disclosed is a nethod of gieparing pol ynor ph B of
N-(3- et hynyl phenyl)-6, 7- bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne

hydr ochl ori de uﬁh conpri ses the~step of ;

et hynyl phenyl ) 4 7\pi§/(§>ﬂggb6§9-
hydrochl oride in a sdDvent conprising )
may fqgther conprises water. In the nethod, tlie N- (3{et hynyl phenyl) -6,
7-bis (2-nethoxyetho§§) -4- 10 qui nazgli nam ng hydtgp | oride is prepared by
coupling a compoung~” orall 5 ] th a conpdhﬂd of
formula 4 20 CH;E3C~- O N0 4. 20 H3C O N In theMhet hod, the conpound of

formula 6 is prepared by reacting a conpound of formula 5 CH3 CH3 .
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 a 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, sguamous cell, bladder, gastric, pancreatic, breast,
head, neck, oesophageal, prostate, colorectal, lung, 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



30 OH5 NH2 35 in a suspension of netal alkali and solvent and with
heating. WO 01/ 34574 PCT/US00/ 31009 -11 In the nethod, the conpound of

formul a §g@/RsApared by chlorinating a conpound of forneCEUSNBH95 HC O 3
~O\' N H3C ON 10 3" Further disclosed is a nethod for the production of

the polynorph B of claim 1 conprising-the steps of: a) substitution
chlorination of starting quinazolinam ne 15 conpound of forrmula 3 OH H3C
O ON 20oH3E0OuUN 3 thavdmgitan? M@ rmoxidagr otipom t abpybv P décaaberpodrd Oof

Lo Vet e e 50% WO b S e LheEnt 2P ERREg! 25
di met hyhfeturanodemg/day.

5 Further disclosed 1is a method for the treatment of a
hyperproliferative disorder in a mammal which comprises
administering to said mammal a therapeutically effective amount
of the polymorph B in combination with an anti-tumor agent
selected from the group consisting of mitotic inhibitors,

10 alkylating agents, anti-metabolites, intercalating antibiotics,
growth factor inhibitors, cell <c¢ycle inhibitors, enzymes,
topoisomerase inhibitors, biological response modifiers, anti-

hormones, and anti-androgens.

15 Yet further disclosed is a method of making a composition which
composition comprises substantially homogeneous 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

20 characteristic peaks expressed in degrees Z2-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.



WO 01/ 34574 PCT/ US00/ 31009 -12 b) preparation of a conpound of fornula 6
5NH2 6 10 in situ fromstarting material of conmpound of fornula 5 CH3 CH3
15 OH 20Gwvblol3dzys reaction of the latter in a suspensi on ofeCrdisad/zmbkal i and
solvent and with heating; c) reaction of the conpound of formula 6 in situ
with the 25 conpound of formula 4 whekein the conpound of formula 6
replaces the chlorine in the conmpound of fornula 4 to give the N-(3- e

t hynyl phanry )dHs Jrdesd 21 pethametatdibxyl - drepd nazo| Paavieeph hdicdcHioride; d)
recrystallizin he 3-ethynyl phenyl ) -6, 7-.bi = 30 ... : :
nethoxyéﬁﬁb&?YgE&ﬁﬂ?Q;gépv éﬁfﬁipgyﬁ§géﬁ%%%%h§£§% gl&ﬁﬁﬁéz?%%gaqﬁﬂf

pol ynor phy B Jonmrilde tdnishneidred.i sthe taabstiepubEomechyot#hat ¢ brg by (e
guenchedin the presenc f agueous di_um hydr oxi de; : j s 35
bi car bo%@né&@éﬁkybbfzs&’ﬁﬁ 5?13?/ Fgfi% éa;xyaeqthh%%ﬁg))(pgt %@%ﬁ%ﬂggﬁéar qdollrg% e;
aqueous pELassiRicar benat eplagueousmsod iumg \WOdeho34574 PCT/ US00/ 31009

-13- carbonate, or a mxture thereof. Yet further disclosed is a nethod for
t he production of polynmorph B of the hydrochloride salt of

N'(3'etW%P%%%h%@ibbdﬁtﬁebkéﬁaené HEy hoxyethoxyrpt-igeisnazokirnam ne by
recrystallization conprising the steps of: a) heating to reflux al cohol,
wat er and the hydrochl ori de

In the method, the N- (3-ethynylphenyl) -6, 7-bis (2-methoxyethoxy) -4~
10 quinazolinamine hydrochloride is prepared by coupling a compound

of formula 6©

15
6
NH,
with a compound of formula 4
20 Cl
o SN
O /I 4.
P \\\////\\\
H,C O N
25 3
In the method, the compound of formula 6 is prepared by reacting
a compound of formula 5
CH,
CH ;
30 4;;; ol

NH ,

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



salt of N (3-ethynyl phenyl) -6, 7-bis (2-nmethoxyethoxy) -4- 10

qui nazolinam ne so as to forma solution; b) cooling the solution to

bet ween abowt/3f54and 70 C; C) clarifying the solution; amCTd)S00/31009

preci pitating polynorph B by further cooling the clarified solution. 15
Further disclosed is a conposition consisting essentially of N-(3-

et hynyl phenyl ) - 6, 7- bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne hydrochloride in
t he for mof tpel ynetiphd A, it clroimpoohdr aef erfozer Lay 4t hésf oPTRAFRf pdks in
its X-ray. powder.diffracti t hown in Figure 1. Al so disclosed
is a coﬁ%&gFfpgﬁl%%ngi%?%%%ﬂggggiﬁ%gwwégog N- (3-

et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne hydrochloride in
the formof polynmorph A which is characterized 25@®ythe peaks shown is
Table 1 or Table 2 below. A prodrug of any of the coppound herein is also
di scl gsed. Further disclosed is a nethod of inducing differentiation of
tunor 30 cells iH,&lunor ri sifg._cont agtN ells with an
effective amount of éﬁy t he ound [ rﬁhqqdisclosed herein

Al so discosed is a nethod for the treatn SCLC (nop small cell lung
cancer), pediatric malignancies, cervic er 35 tunors caused or
pronot ed by human papi LKdpga vi us00/ 31009 -14
mel anoma, Barretty ophadus gt y), adrenal and skin
cancers and auto ne, neopl astic cutaneous di seases and at hergsclerosis

in alfammal conprising administering to said mamual a therapeutically

ef fective anount of a pharmaceutical 5 conposition conprised of at | east
one of N-(3-ethynyl phenyl)-6, 7- bis(2-netho§%§t ox,)-4-%ui azolinani e, and
phar macéuticoal| §isatespt abt & &8t heF ebhei BuS tahdShyar &% or ns.

B of claim 1 comprising the steps of:

a) substitution chlorination of starting quinazolinamine

15 compound of formula 3

OH
20 )
O =
me” N Do N

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

25
Cl

30 )
O A 4
e > o N

by reaction thereof in a solvent mixture of thionyl chloride,

35 methylene chloride and dimethylformamide,



The treatnment may further conprise a palliative or neo- 10

adj uvant/ adj uvant nonot herapy; or conprises bl ocking epidermal growth
factor reoeponss (EGFR). The nmethod of nay al so be used i RCTH80WI1€e nent of
tunors that express EGFRvIII. 15 The nmethod may further conprise a

conbi nation with any of chenot herapy-1dnd i munot herapy; or treatnent with
either or both anti-EGR and anti-EG- anti bodies; or admnistration to
said mamual bof paeperbeionfof e gurupincorsi $oirmglafoi nhi bitors of MWP 20
(matrix-netal |l o-proteinase), VEG-R (vascul ar endothelial growth factor
receptor), farnesyl transferase, CTLAéE;/Lcytotoxic T- | ynphocyte antigen
4) and erbB2, MAb to VEG-r, rhuMAb-VE er bB2 MAb and avb3 Mab. 25 The
phar maceuti cal conpounds used o7 adi ation sensitizers for cancer
treatnment or in conbination ti-hornonal therapies, or for the

i nhi bktion of tunor growth i sinareginmen with radiation
treatnment. 30 Further disclosed j8 a nethod for the chenoprevention of
basal or squanous cell carcinopa of the skin in areas exposed to the sun
or in persons of high risk to ?Ld carci noma, said réethod conpri sing

adm nistering to said persons a erapeutically effective anount of a
phar maceuti cal conposition conprised of at |east one of N-(3 35

et hynyl phenyl) -6, 7-bis (2-nmethoxyethoxy) -4-quinazolinamne, and WO

01/ 34574 PCTI USOQ 31009 -15 pharmaceutically acceptabl e ah%s thereof in
anhydfous anduhydeat 8tafims . Naixoidls o ﬁﬁFﬁ@HHSfOEngﬂﬁTﬂga ifferentiation
of tunor cells in a 5 tunor conprising contacting the cells with an

ef fective amount of the conpound of at |east one of

N ( 3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) - 4- qui nazol i nam ne, and
pharmaceutically acceptabl e CH,

CH,
15 4 OH

20 NH,

by reaction of the latter in a suspension of metal alkali and
solvent and with heating;
c) reaction of the compound of formula 6 in situ with the
25 compound of formula 4 wherein the compound of formula 6 replaces
the chlorine in the compound of formula 4 to give the N-(3-
ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine
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; aqueous potassium

bicarbonate; aqueous potassium carbonate; aqgueous sodium



salts thereof in anhydrous and hydrate forms. 10 It is accordingly an
obj ect of the present invention to provide a nethod for the production of

t he hydr owbloosiste salt of N-(3- ethynyl phenyl) -6, PCT/US00/31009
7- bi s(2- met hoxyet hoxy) - 4- qui nazolinamne in HCL form (Fornula 2): 15 HN
20 HBC "-, ON O .HC1 H3C ON 25 2 (Potynmorph formA and B) making it

nore suitable for tablet and oral adm nistration and consisting

essent i ddrpopktiehe ost abhéxporynongheet f orm (pol ynorph form B) as well as
t he conpound in such polynorph B formand the internediate polynorph Ain
essentially pure form 30 It is a further object of the present invention
to proviyde suehhestabbtelpsdynor phrechndBion thephaoadecsdtncal peaymgrrh

adm ni stered conpositian. 35 WO 01/34574, PCTI 116 Stabiljty of
t he hydﬁbcﬁfo?@&e1@6%&%%%?5%9%ﬁ5%%éc8?n%%&%ngggﬁgéﬁggﬁy%%egf?ég?%g%t of
pati ent $iRsE tabixgl Farsudhkkoaf fi@eine efif ewtiryetdddage theveromprising
admnistration. It has been discovered that the hydrochl oride of

N- ( 3- et ISy ISpRESYPYE-6, 7-bi s(2 5 net hoxyet hoxy) - 4- qui nazol i nani ne exi sts in
two pol ynorph states, polynorph A and B. This contrasts with the nesyl ate

conpounds which exist in thre ol Hgg_states %_ S hat% O'Xﬂ?&?feeA’ B
and C) . Pol ynor pH8ef% /e ﬁ?g}§§h¥ﬂ$§ was Fou g%t§ be ¥ﬁ50
t her modynami cal | y Jmst o$t abl & and,rdasineabl e- & o7 an ke Hugsehbxy ) -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)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine
hydrochloride in the form of polymorph A, which is characterized
by the following peaks in 1its X-ray powder diffraction pattern

20 shown in Figure 1.

Also disclosed is a 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),



10 invention conprises the pol ynorph B conmpound in the substantially pure
pol ynor phic B form and pharmaceutical conpositions of the substantially

pure formyefoiRednmorph B, particularly in tablet form ande@Erg&pRa”e Of the
sel ective production of the conpound. 15 The hydrochl oride conpound

disclosed in the U S. Patent No. 5, 74i4-498 actually conprised a m xture of
t he poI yrrorphs A and B, which, because of its partially reduced stability

(i . ROl EIPR A CHFRGRENt b ruasa NOYnaRE esphefefded d@redabl et
form t han 1'lhe mesyl ate salt forns, 20 Specifically, the present invention

rel at es arg! mdtimodgrsferspesducPREC t HENMRIr SEFRIAiSde Cc 6HHBTRAVT of HEeHTeS

N-(3-et ! Ri §(2: nﬁ&ﬁ@ﬁ%&gﬁ%) 4o eidnaagki Bamger ansk { or
pr oduci ng ﬁgm%gﬁgg)ﬁlee@%%rlm B |?1 hi 'ﬁlle g?res | at e sal t@of N-(lS 25

et hynyl piremdl) -8, ihbrgpegtn@@hwy@fﬁ@&%ve 4aw%z%i|ﬁaﬁhﬁémﬁ%%u%%l

di scovered tQ.exist hr 0 < d gbnhayeg, peen
desi griat® echRSl% of 8b%p§ C?ﬁéc% e%ml%gsgt g%?nclgitgww t_%rt |¥)@grerrl1 )>/(-ra

powder d}ﬁa‘(rZamtat@rmxo’&ttﬁl@Km 4Theidcr@yipovider  didhfr acPheAmpaerer @3l fvr the

nydrochl ot 1dg A TNRL '%h(eA%o@ngnAZr%h)%chﬁﬁd B Bl 3¢ B2Lf9rms are shown

in Fi gur sef ol'l"ows Igures 1 and 3 are over a | arger
range to fully show the fi rst peaks for A and B, respectively, and graphs

of Figures 2 .and 4 are over rter to,sh i Qverall detail
for A and'®, "% astﬁleecnu very @%%51/ ﬁ)@%gg&/ Usog%lé%%gl -17 The data
cont al'me:djju’i/-atnrtdaai]wenx- nmncchkfema@oftl o patrierseof Pl gure ¢padarpal

tabul ated in.t follow ng Tabl E§%§%4 Tabl e: 1 Pol ynor ph A Anode: Cu-

Vavel endt " £354086 H&EvE8hgt 54439 (Rel Intensity: 0.500) 5 Range#

1 -Coupl ed: 3.000 to 40.000 StepSize: 0.040 StepTinme: 1.00
The method of may also be used in the treatment of tumors that
express EGFRvVIII.
15

The method may further comprise a combination with any of
chemotherapy and immunotherapy; or treatment with either or both
anti-EGFR and anti-EGF antibodies; or administration to said
mammal of a member of the group consisting of inhibitors of MMP
20 (matrix-metallo-proteinase), VEGFR (vascular endothelial growth
factor receptor), farnesyl transferase, CTLA, . (cytotoxic T-

lymphocyte antigen 4) and erbBzZ, MAb to VEGFT, rhuMAb-VEGF, erbB2
MAb 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-quinazolinamine, and
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40. 040 StepSi ze: 0 040 StepTine 1. 00 Snoot hi ng Wdth 0 300 Threshol d 1.0
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2.51043 edhgnylphenyl) -6, 7-bis (2 methoxyethoxy -4-guinazolinaminé in HC

form (Formula 2):

15
§
HN
\\\O \\\IQ
O ) HCI
H3C/// 0] N
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
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di f fractPoR p&ELEFn Y éhgﬁisyg%%m%?p}trlmﬁggt\/\%sG?%gy?har a?firi ze pt}gﬁe

arrangegeAt of. ap@NEnomBNER i SENnghehéysbmsddegide was found to be the
N- ( 3- et hynyl phenyl ) -6, 7-bi s(.2- t-ho t =241 9UE AR Ol i & resent
hydr octh?Fﬁé‘,ﬂyﬁ%ﬂz‘f%\J{yd{‘%s(e% %%Eor%t )t%?sla\%ég%aknom in the art,%)e_. . single
crystigl i ¥veayiodi édni@etdean theapobemuse B ocdrgheniricf i hha Sappiantid ly
conposition or _ other .preparatiaon f 9 RR Bsofo tt hehe
hydr ochP8ERd@C1yECeEP CN-%( -oeptnhyanny% L}%ﬁ{/ﬁ&éﬁ C% s( Z-Irbrfrje[&%ﬁox;e'tshgxy) - 4-
qui nazoli,paRiR€ially pure form of polymorph B, particularly in tablet

form and a method of the selective production of the compound.

15 The hydrochloride compound disclosed in the U.S. Patent No.
5,747,498 actually comprised a mixture of the polymorphs A and B,
which, because of its partially reduced stability (i.e., from the
polymorph A component) was not more preferred for tablet form than
the mesylate salt forms.

20
Specifically, the present invention relates to methods of

producing the hydrochloride compound forms of N- (3-ethynylphenyl) -
6,7—bis(2—methoxyethoxy)—4—quinazolinamine and for producing the
stable form B in high vyield. The mesylate salt of N-(3-
25 ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4—quinazolinamineImﬁsbeen
discovered to exist in at least three polymorphic forms which have
been designated A, B, and C, of increasing stability with
different X-ray powder diffraction patterns. The X-ray powder
diffraction patterns for the hydrochloride polymorph A (A&; and Ay)
30 and B (B, and B,) forms are shown in Figures 1-4 as follows: graphs
of Figures 1 and 3 are over a larger range to fully show the first
peaks for A and B, respectively, and graphs of Figures 2 and 4 are

over a shorter range to show more overall detail for A and B,

respectively.
35



25 The present invention relates to a conmpound which is polynorph B of the
hydrochl ori de salt of N (3-ethynyl phenyl)-6,7-bis(2- nmethoxyethoxy)

- 4- qui nazphighagsnye that exhibits an X-ray powder diffracticarusoastoey n

havi ng characteristic peaks expressed in 30 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. This invention also relates to a polynorph of the

hydrOChIIq)lrel desal towfa MhdB- iet hyay laplery [XFrey diffraction patterns of

7- bi s(2- met hoxyet hoxy) - 4- ol i nam spap. X-ray powder
di f f r actEil6MIFatc é‘rigirl?la\tl?‘]ﬁgkl 1f‘n%f%ajcl? eahl s%&lggangaﬁgb%(%résged in degrees

2-theta at approximately the val Uetge:1 Béhowuphi/n Tabl e 4 above. This invention
also relates tq a . | 0] 47y RQHrﬁer%T ots8§ hydrochl ori de salt
of N-(32°88%5Hyt-phe D O JS00/ 31009 -19

met ho>§ye?tahge#w)-64umpgi[ ﬁ&%bﬂﬁé@ﬁiﬁ@sﬁqﬁa‘ﬁ 0"@)@‘\‘??5!”1‘551391 X-ray powder diffraction

patterng;ﬁgihmgvﬁé}ﬁroas@quegﬁdmmpeal:i g)éprgssed in degrees 2- thgt‘argt & 10
appr oxi nma 18-—88—22-—Lo—23-56 gl’f 83 A2 Toe 42
a_dFi s | Kigh ST DN/ P S O W -0

ﬁ;grggh 3 527.9'41:100,0? @Lewaé P 10| Apadbar| 48 O] B6187271M8.27] 201238

ST 2L | RGeS | 4.7 | 350393 | 9.3 | 273148 3.7
3. f7f P@,ﬁ%ﬂ“ﬁ ‘”’?9“" é%&ﬁf%%h RRT TS 4 Pt 48500 1 6% 9,016y _1eoyder

ETed ACTGIghSAr T PEAKS XA 4530 | 2 As2dedr 48s
2- t het a | 2f 72 4 1'2)‘ 2)3? fol v }J‘aga? Tibd [T3lPoB0s2 | aovie2 40007 NEpiod of
Product i TR Fqu o1 RiEgked T RE0TBaRsdsa| Y 2PPTa0sh @ M of1 | 2.31297 | 17
N- ( 3- et rdEphenyt s, 70087 b 0o BleeRey ETeWXY 2 57260 Bazdl i nani e
hydr ochllorTde é of tormula 1) i$s prepared, iln acciordancg with the
met hoqdS H—the—i5—present—Tnvention, by the steps of; 1) substitution
chl orinati on of starting quinazolinam ne conpound

J

Table:2 Polymorph A
Anode: Cu - Wavelength 1: 1.54056 Wavelength 2: 1-54439 (Rel Intensity: 0.500)
Range#1 - Coupled: 3.000 to 40.000 StepSize: 0.040 StepTime: 1.00
20 Smoothing Width: 0.300 Threshold: 1.0

2-Theta | I(rel) 2-Theta | I(re}) { 2-Theta i(rel) | 2-Theta | l(rel) | 2-Theta i(rel)
5.579 100.0 | 13.340 | 1.7 | 19.517 4.8 | 24.594 8.2 30.673 3.5
6.165 3.9 15.135 [ 2.1 21.152 4.7 | 25.398 9.3 32.759 3.7
7.5622 1.5 15534 |23 ]21.320 44 |26.173 6.0 34.440 1.8
25 {8.006 1.2 16.193 |24 | 22.360 47 | 26.572 5.3 36.154 1.3
8.696 1.4 16.991 |36 |22703 12.4 | 27.080 4.2 37.404 2.2
9.841 13.1 18.447 | 3.5 | 23.502 24.2 | 29.240 7.1 38.905 1.7
11.251 7.8 18.862 | 12.2 | 24175 8.8 | 30.007 3.0

30
Table:3 Polymorph B

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
Smoothing Width: 0.300 Threshold: 1.0

35 [ dA) i(rel) dA) [ lre) |_d(A)__[ieh | d(A) i(rel) | d(A) i(rel)
1217896 ] 100.0 | 5.01567 | 2.5 | 3.86656 | 4.8 | 323688 | 09 [274020 | 1.7
1123047 | 32 | 4.87215 | 0.7 | 3.76849 | 2.3 | 3.16755 | 15 | 269265 | 17
995019 | 3.0 | 472882 | 1.5 | 3.71927 | 3.0 | 3.11673 | 43 [258169 | 15
7.74623 15 457666 | 1.0 | 363632 | 6.8 | 3.07644 | 14 | 251043 | 08
40 [708579 | 64 | 439330 | 14.4 | 363967 | 100 | 299596 | 2.1 | 2.47356 | 1.0
6.60941 96 | 428038 | 4.2 | 347448 | 3.7 | 295049 | 09 | 243974 | 06
298808 | 21 | 420645 | 14.4 | 343610 | 390 | 2.89151 | 16 [ 241068 | 1.1
563053 | 29 | 4.06007 | 47 | 335732 | 2.8 | 2.83992 | 22 | 238755 | 1.4
£25369 | 55 | 3.05667 | 4.5 | 3.31029 | 56 | 2.81037 | 24 [235014 [ 1.7

45



(formula 3): 20 OH HC~ 03 O/ N I o ~/ 3 25 H3C O N having an hydr oxyl

group, such as by reaction thereof in a solvent mxture of thionyl

chl ori de, werdi3ysAane chl oride, and dimethyl formam de, and #¢Tasdopigaenchi ng

the reaction with an 30 aqueous solution of sodi um hydroxide or sodium

bi carbonate. The conpound of fornula-B- WO 01/ 34574 PCT/ US00/ 31009 -20 C1

H3C-0 O/ N4 5 OH3C N is produced in high yield with replacenent of the

hydroxyl group wth chlorine; 1(Fat§4peleperaBi on of conpound of fornula 6:

ﬁizNgi : ' Bl 2 ds06y CH3 OH 25 5 30
Range# 1 - Coupled: 3.000 to40040 StepStzeS g 8 Oegtsélp'lc')lrrr]\eo1 00 NaOH (or KOH, or a

Smothing Width:0.300 Threshold: 1.0

5 | 2-Theta I(rel) 2-Theta | l(rel) | 2-Theta I(rel) 2-Theta i(rel) | 2-Theta | I(rel)
6.255 100.0 17668 | 2.5 22.982 4.8 27.534 0.9 32.652 1.7
7.860 3.2 18.193 | 0.7 23.589 2.3 28.148 1.5 33.245 1.7
9.553 3.9 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

10 | 12.483 6.4 20.196 | 14.4 25.138 10.0 29.797 2.1 36.288 1.0
13.385 9.6 20.734 | 4.2 25.617 3.7 30.267 0.9 36.809 0.6
14.781 2.1 21.103 | 144 25.908 3.9 30.900 1.6 37.269 1.1
15.720 2.9 21.873 | 47 26.527 2.8 31.475 2.2 37.643 1.4
16.959 5.5 22.452 | 45 26.911 5.6 31.815 24 38.114 1.7

15
It is to be understood that the X-ray powder diffraction pattern
is only one of many ways to characterize the arrangement of atoms
comprising the compound N- (3-ethynylphenyl) -6, 7-bis (2-
methoxyethoxy)-4-quinazolinamine hydrochloride, and that other

70 methods well known in the art, e.g. single crystal X-ray
diffraction, may be used to identify in a sample, composition or
other preparation the presence of polymorph B of the hydrochloride
salt of N—(3—ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4-
guinazolinamine.

25

The present invention relates to a compound which is polymorph B
of the hydrochloride salt of N- (3-ethynylphenyl)-6,7-bis (2-
methoxyethoxy)-4-quinazolinamine that exhibits an X-ray powder
diffraction pattern having characteristic peaks expressed in
30 degrees 2-theta at approximately 6.26, 12.48, 13.39, 16.96, 20.20,
21.10, 22.98, 24.46, 25.14 and, 20.91. This invention also
relates to a polymorph of the hydrochloride salt of N-(3-
ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine that
exhibits an X-ray powder diffraction pattern having characteristic
35 peaks expressed in degrees Z2-theta at approximately the values

shown in Table 4 above.

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

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



conbi nation) in toluene wth heating; WO 01/34574 PCTI USOQ' 31009 -21 3)
reaction of the conpound of formula 6 with the conmpound of fornula 4 of
step 1 wheoeis4szhe compound of fornula 6 replaces the chlPaTVuse08®ogi ve the
N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) - 4-qui nazol i nam ne

hydrochl ori de (conmpound of formula 2)-Mth a 97% 5 yield. 4)
recrystallization of the conpound of forrmula 2 (conprising both polynorph
A and pelotmespe tBbxiynta-thenape bisdirable poilynexphoB-$ nana Xsghvemowder
conprising al cohol (e.g. 2B-ethanol) Leic10,Qener ' i g

yi el d, &igiraghstp 8%%)?':%%0 8?’%\8?y,cqaahr%c\g%%§éc’ﬁ%ci %/entl o%k}r;)glegtgz(g ?lg] a

met hod @fegrBeEPartngt podty rpmrvxBrat eMy( 3-8t hyhwidphéayPp, 617-Hhs(22- 70,

nmet hoxyet hoxy) - 4- qui n | nam hydr or i g\/nf ch ri
recryst§I3I-i59at?6n9gf %'%ﬁ’e?ﬁ]ygglﬁ%gn%@-%, 7?@15( -n&%ﬁgglyg? ?)x%?%ates

4- qui BazQ| ingF1R@hyEr eeht be i gedforial sl deersta lcompr Nsi(Age ahgahbphernd wat er .
I n one enbodi nent, the nethod caonpri.ses the ste k € X

al cohol o viabep (éﬁBeFH%XY@H}%mI—(%Fl%&éngﬁf)il%?mﬁeosﬁh%ft RRELLDG 48 )Eeﬂ}p

§ 3-ethy lw@fé%nhﬁli)fﬁaiztbbﬁ( %aﬂ@éil‘hﬁﬂyﬁm%ha&awiemaﬁolibnaﬁi&hed@ﬁprﬁsg@j to
orma solution; cooling the solution to. between out_.65 an '

cl ari f yiimg daggess L?t‘lt@ﬁ;%aaﬁ‘& 6?86?6??3%??1{1 %16? yidE PR By FUF t agorlcéf:ozol i ng

the clarjdjed solution. In an enbodinent, the alcohol is ethanol. In a
preferred enbodi nent, the ratio of ethanol to water is about 4:1. It is to
be exifected that other 25 | ower alcohols, e.g., Cl-C4 alcohols, are also
sui t abl ¢, £9/,q echystakkigati on of polynmorph B with adjustment of the

al cohol 'To water ratio as needed, |n anot h%r Brﬁéﬁ{{r&d_ %nbod'gnanly Lbe
conmpoundhteo Pbé YREERY B aifl is2ed t R e At G A t ¥ SEAPTVEPES Y T he

total vol Wi .af oSRLYEBLy&thdkMRighiha z¥0l vl iahiyaroth abpide 38ofpOEndI N an
enbodi nert, R (3-et hyn_prhenyI )-6,7-bis(2- met hoxxet hogg) - 4- gqui na%ojcg'jnan‘i ne
hydrochhxﬁiﬁh¥ﬂuﬂ%oﬂépdﬁédm§@ared' in accordance with t€ method © e

15 present invention, by the steps of;

1) substitution chlorination of starting quinazolinamine compound

(formula 3):

20 OH
H3C\o/\/oj©EKN
o I,
25 Rodl SN N

having an hydroxyl group, such as by reaction thereof in a solvent
mixture of thionyl chloride, methylene chloride, and
dimethylformamide, and finally guenching the reaction with an

30 aqueous solution of sodium hydroxide or sodium bicarbonate. The

compound of formula 4:



coupling a conpound of forrmula 6 wwth a conmpound of formula 4. In another
enbodi nent, the conpound of fornmula 6 is prepared by reacting a conpound
of formlwo®9i1B#4574a suspension of netal alkali 35 and sol va&I/US/8W0heat i ng.
WO 01/ 34574 PCT/ US00/ 31009 -22 In an enbodi ment, the conpound of fornula 4
is prepared by chlorinating a conpoundlof fornmula 3 by reaction of the
latter in a solvent m xture of thionyl chloride, sethylene chloride and

di met hyl f orm de, and subsequently quenching the r=éction with an 5 aqueous
sol ution of sodium hydroxide. Alternatively, an aqueous solution of sodium
bi carbonate can bgi.gubstit d forQ.he Sgy'.ﬁl h,'\gfide solution. This
invention relates to p nor p of theg “hlori densalt of4 10

N- ( 3- et hynyl phenyl ) - 6, 7- bi s(2- met hoxyet{hoxy) - quii:;TIinanine prepared by

t he above nethods. In an enbodi nent, )pr ph B |is prepared by using
the starting nateriatg/@ cri er ern: a preferred enbodi nent,

pol ynorph B is prépgi’ed by Yeacti o®of the  startithg materials described
herein with the reagents and 15 conditions according to the nethods
described herein and in the Exanples which follow. GCeneral synthesis

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxy) - 4- qui nazol i nam_ne .20

hydr ochl o# i Rleodhizze belsh Fgling i6d de ¥t Fﬁp%%%)elﬂ?%iorgtt%fnﬁv §&¥ Lp8FYHBr phi ¢
forms A and B.,The qroduction method for the various polynorphs is wth
conponents separately reacted in accordance wth the foll ow ng schenme: OH
Cl HBC\ NH3C ~00\ N O-~J H3CN H3C ~~O\ N

2) preparation of compound of formula 6:

=

NH,

6

20 from starting material of formula 5:
CH;
CH;
Z OH

25

5

NH,

30

by reaction of the latter in a suspension of NaOH (or KOH, or a

combination) in toluene with heating;



CH3 CH

01/ 34574 PCT/ US00/ 31009

Pat ent

the 5t
conpris
mesyl at

3 Cl OHH3G NHN H3CO N H3Cli,-,,0 HO NHz NHZ H3C O-~0 25 WD

-23- Uses As described in the aforenenti oned U.S.

Nowoi1/8464 498 and PCT International Publication N®CTW30991085683,
t he conpounds nmade in accordance with the present invention are useful

reatnment of a hyperproliferatiaé-disorder in a manmmmal which
es a therapeutically effective anount of the hydrochloride or
8) f elmcefi o (6F etty nydnabremyd )e B, Tobngl2- frewhdky éhikoxgpmpound of

for

4- qui i i ne, d h t | | [ The, g
oM OURAERY L1 e Tobort NORFe 1o 61 S CHRr & i e ot of SrRbTy e

pol ynor
7-bis(2
to excl
t he hyd
hydr och
term"t

pR1Brf pe Mol itveet hy dr-ocHeahiydglpathy Df - M-1-3i sdRhpayhpheenigxie,~

-meth t hoxy) - 4- qui | i nami h I , t t t
daGUE REL RS FOFARAC TS, RPEE DBl st He Lo ot S hot ph A of

ngﬁggride form or 15 a m xture of polynorphs B and A of the
oride formor other non-crystalline forns of the conpound. The
reati ng" as used herein, unless otherw se indicated, neans

reversing, rableviati Nghtiigthbbi thagcdiuicogressriofla @ (c2Bppievegtbaig: t he
r or condition to which such termapplies, or one og nDre$§¥nptons
GOHR e 1"

di sorde
of such

pdilsopdeh BraBenEPtYBAEPITHRY tiEHHR B0 detRent2P18sPa

refers to tsla%v@ﬁft OEO;&F%M@, aScolidT eatd ng” ps-dehihned) i nardi atgter ab
el " growt h"

25 "Abnormal ¢

, as _used herein, refers to cell growh that

i ndepéndentref. lpoimahigegul et dr ye reohaiidits 5¢6-g., 1 oss of

15

20

25

30

35

Accordingly, the present invention relates to a method of
preparing polymorph B of N- (3-ethynylphenyl) -6, 7-bis (2-
methoxyethoxy)-4-quinazolinamine hydrochloride which comprises
recrystallization<xfN—(B—ethynylphenyl)—6,7—bis(2—methoxyethoxy)—
4-quinazolinamine hydrochloride in a solvent comprising alcohol
and water. In one embodiment, the method comprises the steps of
heating to reflux alcohol, water and the hydrochloride salt of N-
(3—ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine:x:as
to form a solution; cooling the solution to between about 65 and
70 °C; clarifying the solution; and precipitating polymorph B by
further cooling the clarified solution. In an embodiment, the
alcohol is ethanol. In a preferred embodiment, the ratio of
ethanol to water is about 4:1. It is to be expected that other
lower alcohols, e.g., C;-C, alcohols, are also suitable for
recrystallization of polymorph B with adjustment of the alcohol to
water ratio as needed. In another preferred embodiment, 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
0.05. In an embodiment, N- (3-ethynylphenyl) -6, 7-bis (2-
methoxyethoxy)-4-quinazolinamine hydrochloride 1is prepared by
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

and solvent, with heating.

ove.
is



contact inhibition), including the abnormal growth of normal cells and the
grow h of abnormal cells. This includes, but is not limted to, the

abnor mal oo omsds70f: (1) tunor cells (tunors), both 30 benipga/usad3weed i gnant ,
expressing an activated Ras oncogene; éZ) tumor cells, both benign and
mal i gnant, in which the Ras protein +8-activated as a result of oncogenic
mut ation in another gene; (3) benign and nalignant cells of other
proliferatiae dinpedsmentp tide chormmcanprafSDrafmllavaﬂl oif oBEERITSEXRNDI es

of such benign 35 prollferatlve disea e psor han rgstatic WO
01/ 345780 PETT UEC B 10 0TSSR b ef o biptt I'%(f?‘clcfilg‘:‘|%fma K e and
restenogi §,1 veARNAR B ucel be QEQ%Hyl aahmsedddaer aenhgllsner erhéosltie and!

i ncl udes the abnornmal growh of cells, both genl gn, and

resul ti dgmethphfatnidet yaiof YRS ARy FHPRE §7ng Bt ef F¢ o%}sfwelrt%ean
pr ot e§ gbﬂésgéiu{?i&% ebp phosphatases.del. pi dlkinasesvely piah phpsphet ases,
i Vi

or ac y or trascription factors, or intracel|ular 9r cel | surface
receptosopuonenngf sodium bicarbonate can be substituted for the

[ 6, 7- bi X EE‘E’%&)&QU' nazol i n-4-yl]-(3-ethynyl phenyl)-anm ne 10
hydr ochﬁ% é@m%r% erably the stable polynorph B form is additionally

used for the treatnment of a variety of additional human tunors containing

hyper pr gl Iferg§ rp&d&g'ﬂei t-hat tgrﬁolﬁgﬂp%a‘gegfbwhé he/czicgnab rt aansalctd on
pat hway 3Ti T é: by overexpression (e.g. due to one or
nor e 10f N— al—éahe'ahylt@Ma’fa/ris)cﬁ ﬁt"lbew 2amleéﬁ@diymmxdfégr4a&ﬁ%%r@r?%”&éﬁé‘

anplification i tsel necgg mpMth
mp E%%O?%r{ﬁg eQESHQ seldn anpihee & 3] Oﬁoﬁyﬁ%ﬁﬁ

whi ch EBERF? m ac |ve terodl nmers, or one of he |i hat
activat es E6ERated oy BGRNIT@Ge, SEAPhiregiAteriyls @@ISFEFLPﬁd H‘%{)%&rﬁn bi'hdi ng

EGF, ul e ctQo e
or e Irfgﬁé%({gl) peng ggig;ﬁéfﬁ{ RO ikeEePbOFed By deRckeon 3P th

dependeﬁ‘c the activity of a "normal" |evel of
EGFR pr etairninghetnheerasl 5 vadescbiypaskt heasiinul #2thi ghhl, TEAIERERI |3A%r

Slgn%I %%%gi E%%gog EQ%@&S 8ngﬂgrmggﬂgéécdescrlbed herein and in the

Examples which follow.

General synthesis
N—(3—ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine

20 hydrochloride has been found to exist in two distinct anhydrous
polymorphic forms A and B. The production method for the various

polymorphs is with components separately reacted in accordance

with the following scheme:

OH Cl
H3C\O/\/O \N Hsc\o/\/o \N
_—
0 ) O /'
CH%;H O\
3
~0
~# TOH Z 3CC8\»O©/N HN "
H3C\O/\/O SN
_—
O~ /) .HCI
NH H,C (0] N
2 NH,

25



alterations or polynorphisns that result in amno acid substitutions that
produce increased or |igand-independent 25 activity (e.g. EGFRvIII, Archer
G E. et. vabo1/445999) Clinical Cancer Research 5:2646-2652PCT&S$0031000r S,

i ncluding both benign and malignant, include renal (such as kidney, renal
cell carcinoma, or carcinoma of the rnal pelvis), liver, kidney, bl adder
(particularly invasive tunors), breast (including estrogen 30 receptor

negati vgisard positive tunors, and progesterone receptor negative and
positive tunor astr e

S). [ ophageal _ (] [ gt t 557 MCHSA, and
squarmu@50éjielsC&)&lb&%n6%583na§%§%%%%§lr%l§énd;%§ , IiggItgr!?fgngﬁ(g ogéﬁman, col or ect al
(parti cylcar liycdeapt yohay asihie dagrions No.  Woich uth TP anahe peorear@s made

pancreatic, |un articularly non-small . LI c ( Qn
adenocariéy n%ﬁﬁggd%g?%ew&gh HhmPLeand V\b%gfﬁgié%%/%%%%%lggg ~%5
SQUaANBUS: 1GRlthneBar ChNOARS; yiutprallsdereadviy eli(ssquarous: met agimasila Wiakeh
inflammatory atypia). as well, as precancerous_(d | asi,a_and ;. i in
situ) broHERLEES| és%BﬁEa%%%%l&a;rléfd SHEERChOT hari(\%}clﬁsfcgoafzégﬁog RN
squanous,,Cealelsydatei REMRASYE WY (Reahggytahenbl ] el Udiisg 2voethbxyendoxet i al |
uterine (e.g, sarcomms), cervical, vaginal ul val nd-f al I t ube
cancer s, 4 tIWNNGiIZPL 1ReFafFe 2B4r i %M?g%%ﬁ?acl cé—:‘rcé:?pggfg(lzgnﬁgsgpjbggi n
tunmors, including glioblastomas (including gliobastoma nultifornme),
astrocytomas, schwanonmas, ependynonas, ul | gb

ne | a oma,rreiniogra. and
10 pi ti%her yt eEenoRaSPOaRd (Yar Pous 6t Her R &8“anc¥e§t§€|%e?umtor s
(parti Clﬂé%rée%a%qgamésp&p}nho@r gi permS) £ tanrd hwelrashasesdofsadltl odf N-t Be
above. [6,7-bis(2-

met hoxyet hoxy) qui nazol i n- 4- I%-(:f)_-e_th nyl phenyl) - am ne
15 hydr m:mmwd@,hqﬁﬁéiérébﬁy-q%<%r%}ﬁl@%@f%ﬁ? P{>B4rof%&n/%‘¥?§°§|l§‘ogmhsed f or
the tregl Byl dear beky iaf naddihthenato haw@mddyper plasiacecbndint bods
contai ning hyperproliferating cells that _are %cthvgt ec{q]l%/ .t&'ne fS|r(l‘;!1na!3r
t r ansducitison hpgehpay gmespahl @ropolymorph A of the hydrochlidride LorH,

15 a mixture of polymorphs B and A of the hydrochloride form or other

non-crystalline forms of the compound.

The term “treating” as used herein, unless otherwise indicated,
means reversing, alleviating, inhibiting the progress of, or
20 preventing the disorder or condition to which such term applies,
or one or more symptoms of such disorder or condition. The term
“treatment”, as used herein, refers to the act of treating, as

“treating” is defined immediately above.

75 “Abnormal cell growth”, as used herein, refers to cell growth that
is independent of normal regulatory mechanisms (e.g., loss of
contact inhibition), including the abnormal growth of normal cells
and the growth of abnormal cells. This includes, but is not
limited to, the abnormal growth of: (1) tumor cells (tumors), both

30 benign and malignant, expressing an activated Ras oncogene; (2)
tumor cells, both benign and malignant, in which the Ras protein
is activated as a result of oncogenic mutation in another gene;
(3) benign and malignant cells of other proliferative diseases in
which aberrant Ras activation occurs. Examples of such benign

35 proliferative diseases are psoriasis, benign prostatic



stinmulation by EGFR, such as benign hyperplasia of the skin (e.g. 20
psoriasis) or prostate (e.g. BPH), chronic pancreatitis, or reactive
hyper pl asv@o@isspancreati ¢ ductal epithelium or kidney dpewaisen/1oosc| udi ng
proliferative gl onmerul onephritis and di abetes- induced renal disease) in a
manmal whi ch conposition conprises a-2¢herapeutically effective anount of
the hydrochloride of N-(3 25 '

et hynyl 19?5&&3)0&137,- bi sRamret pepyetdrexy J=idugui N&2E) i nainde, reFtenefably the

pol ynorph B form and a pharmaceutically. a t ard igly ihRiaddistion,
phar mc‘éﬁbm%ﬁma%cﬁ?&&sigﬁog'ﬁg iﬁaﬁ%ﬁ%}% eénc%(rirggu%%s&%o made in accordance
Wi th the,presentndineslicanopreyiide borhtiweniqr enenthdhgodnb) astHEFLEd
;PPL??}g;&ggﬁﬁ%pgﬁgggg?gberAQQM§g%ggggg§ %ﬂxﬁ%ﬂPJk§5§s§e£Q§£9QﬁQkk%%||y
et hynyl Fﬁ‘gy 3 - 6y, 7sthi i 2rmRibhaxy et hpXy)pid: Guinaze) | hapddechdraesetsiesri de,
preferably the polynorph B form,6 and_a 35 pharnmaceut i I cgeptahle
carri er or WBCOiN3457 £ IPCTF USPOHRHGHY T29rs, ©F RREHLLERI LYo ROBEPIRN

[ 6, 7- bi z hpxyethoxy) b dwazol i n-4-yl ] -(3-et hynyl phenyl ) - am ne
hydroch?’é%?%ﬁ% pre?%rabl%/ the stable polynorph B form is also wused for
the treatnent of additional disorders in which cells are activated by the

si gnal &éaﬁ§gyggi£Mbﬁﬁgﬁpgﬁﬁ%x§§hﬂyhéiﬁihﬂﬂﬂ—gﬁﬁRx35emh?hhbphényl)—amine

overexpression (due to one or nore of - al %ﬁred ranscri p%t“ on m{\;ll teirsed
TRNA 1degpddathbar bie gerr ahpt i tatiién) S6f Fhep%&f?fﬁ’%te n T8 £,

anot her _rec rotebl With vt Ghdatemeg@n offoramantiiensy heft exdili tierrss L or
one of Eﬁgl?%g‘%ﬁgﬁh% activate EG-R (e.g._ EG-,. T(';‘Fad hi.r equl ianL,e
[3-cel | uhinap hepapkn- bicaBEAGN10I EGRYPBFPEDE T EGA T MY or°H et &rbth meti Zi ng

receptor,  or dencanohupaldi dlatdependencrudatébeoacGRA Ly of
a "nor nﬁ‘fsxlv?g%(glé}gfé}:g@%%%g%ot ein, whether activated by ext a_ceIJruéIaerd
| i gand, whienheacell overespgaabieoransdict foh pat Mifaysr N "?)rojzgene‘i1 S

alteq%t%%Q%sggiﬁ%qgmpren&%qutHﬁNAr&gﬁﬂédﬂtﬂoﬁ”bBQxﬁ&i@mplification) of
the EGFR protein itself, another receptor protein with which EGFR

can form active heterodimers, or one of the ligands that activate
EGFR (e.g. EGF, TGFoa, amphiregulin, p-cellulin, heparin-binding
EGF, or epiregulin) or a heterodimerizing receptor, or due to a
20 dependence or partial dependence on the activity of a “normal”
level of EGFR protein, whether activated by extracellular ligand,
intracellular signal transduction pathways and/or genetic
alterations or polymorphisms that result in amino acid
substitutions that produce increased or ligand-independent
25 activity (e.g. EGFRvIII, Archer G.E. et. al. (1999) Clinical
Cancer Research 5:2646-2652). Such tumors, including both benign
and malignant, include renal (such as kidney, renal cell
carcinoma, or carcinoma of the renal pelvis), liver, kidney,
bladder (particularly invasive tumors), breast (including estrogen
30 receptor negative and positive tumogs, and progesterone receptor
negative and positive tumors), gastric, esophageal (including
Barrett’s mucosa, squamous cell carcinomas and adenocarcinomas),
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



15 substitutions that produce increased or |igand-independent activity
(e.g. EGFRvIII, Archer GE &et. al. (1999) dinical Cancer Research

5: 2646- 26H8)p1/344¢h di sorders may i nclude those of a neur aealysogBiosad ,
astrocytal, hypothalam c, and other glandul ar, macrophagal, epithelial,
stromal, or blastocoelic nature in whi-2h 20 aberrant or "nornmal' functi on,
expression, activation or signalling via EGFR may be involved. Such

di sor der Sqi¥oud Urdnerdayc ronel, vBut hel sodutatt ore bisdE@Ropsr methptasigands

that activate EGFR or heterodineri zi receptors). of adi :
Iipogene%mé,i%@h%mm%ﬁﬁﬁ¥n?§%ﬁlQﬁqﬁﬁrﬂ%ﬁiﬁQF 995%5535? ﬁ§8§¥§§sﬁg pag
accurmul ation;nJagelh prehj fieraidiom) skigidnisssusoprialkiefiewathohotbr NSCLC
differentiation, corneal epithelial tissre proILferatLon QL ecological

di f f er emdiené@rECEIEHhARE HHRIRHORS sCotl phagGeytosrs: &S qrrdr =2~
proliferation; wound heal bRdem®ekyLy,stite kindney . di seasemdng ceepiithel i al
proliferation or  differentiation (e.g. associated with go asthn%tictgirmay
renodel i vggrali ssudvedpaidfy, aioRHTEt of§PC aFthrFEts FRBYEO FhedRESTE
arthritis, systenic lupys cBhybhermtosusmsockated atifisid] s irpsaniai s
arthritis? esticul ar ‘androgen production, thynic epithelial cel

prol i f erationlasterdne (&ptiwEinal 9berashda PGS Te3g aﬁ%%g%ﬁ"r&&‘ua&' cel |

survi val ﬁ&&@&ﬁﬂ S, @Eéﬁdgﬁéﬁé@; | OfeaMaseul a8 MR 91/ 34B74nBCThAS00-3E009
27 smooth Tusel e cel proliferation, restenosis or Iunﬁgliquid secr%tion.

[ 6, 7- b s 2 met hox y etdrRNIAGUI Naze| i R4-91T - PRREE hyIRADhERSI ) 28T nd WS ™

hydrochl ori de, . pr | { YHRIhh BnlonBtasSasds@f wsad offor
t he trea? N i% E§552%2%¥%%B?egig%1%%H%%hron?c and acute) and |ynphoid

mal i gnanthesalfevey. | ynphocytic | ynphomas), diabetes, diabetic and other
retinopathies, such as retinophay or prematurity, age-related macul ar
degeneration, solid tunmors of 10 chil dhood, gl.iona, henangionas, nel anonas,
i ncl udi ngej Ml BoAHEthoxyethoxy) quinazolin-4-yl] - (3-ethynyIphenyl)-amine

15 hydrochloride, preferably the stable polymorph B form, is also
used for the treatment of a variety of additional human
hyperplastic conditions containing hyperproliferating cells that
are activated by the signal transduction pathways capable of
stimulation by EGFR, such as benign hyperplasia of the skin (e.g.

20 psoriasis) or prostate (e.g. BPH), chronic pancreatitis, or
reactive hyperplasia of pancreatic ductal epithelium, or kidney
disease (including proliferative glomerulonephritis and diabetes-
induced renal disease) in a mammal which composition comprises a
therapeutically effective émount of the hydrochloride of N-(3-

25 ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine,
preferably the polymorph B form, and a pharmaceutically

acceptable carrier.

In addition, pharmaceutical compositions including the compounds
30 made in accordance with the present invention provide for the
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.



or uveal nel anomas, Kaposi's sarconma, Hodgkin's disease, epidernoid
cancers, cancers of the endocrine system (e.g. parathyroid, adrenal

gl ands), wonessml| intestine, urethra, penis and ureter PCarlsa0/6809 er 0Si S,
skin di seases such as eczema and 15 scl eroderma, nycoses fungoi des,
sarcomas of the soft tissues and neogltasm of the central nervous system
(e.g. primary CNS | ynphoma, spinal axis tunors, brain stemglionmas, or

pi t ui t arpys adenenaskhethdReetie@atnriinaablanyd of 1 t-h@‘erpengiphefipt bt anEnor

addi tional 20 disorders descrihed abov y be .applied_as. a _nmonot h y, or
may i nVoldEe G- caddier | dJrFetf@r[a%), 7- lif-i%?( fﬁr‘?@ﬁoff&yﬁg’% qtﬂa?nraogrcg[f’i nnl%%%p
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15 substitutions that produce increased or ligand-independent
activity (e.g. EGFRVIII, Archer G.E. et. al. (1999) Clinical
Cancer Research 5:2646-2652). Such disorders may include those of
a neuronal, glial, astrocytal, hypothalamic, and other glandular,
macrophagal, epithelial, stromal, or blastocoelic nature in which

20 aberrant or ‘normal’ function, expression, activation or
signalling via EGFR may be involved. 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



mel anoma, Barrett's esophagus (pre-nmalignant syndrone) and adrenal and
skin cancers as well as auto i mune and neopl asti ¢ cutaneous 10 di seases
such as nye@ssss74 ungoi des, in a manmal, as well as for tReTAISeMBIOOEVENL i ON
of basal or squanpus cell carcinomas of the skin, especially in areas
exposed to the sun or in persons known27-to be at high risk for such
cancers. In addition, the aforenentioned conpounds are useful in treatnent
of 15 athes®sc! encsile, véth epicdefrmbtgpowt Frddcrosibavehg eéen 1ifpifcat ed
in the hyperproliferation of vascular snooth nuscle cells responsible for
atheroscﬁ%ﬁ%é%%?ﬂﬂ aques (G E. Peoples et al., Proc. Nat. Acad. Sci. USA
92: 6547- 6551, 1995). 20 The conpounds of the present invention are potent
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15 scleroderma, mycoses fungoides, sarcomas of the soft tissues and
neoplasm of the central nervous system (e.g. primary CNS lymphoma,

spinal axis tumors, brain stem gliomas, or pituitary adenomas).

The treatment of any of the hyperproliferative or additional
70 disorders described above may be applied as a monotherapy, or may
involve in addition to [6,7-bis (2-methoxyethoxy)quinazolin-4-yl]-
(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 of N- (3-ethynylphenyl) -6, 7-bis (2~

35 methoxyethoxy)-4-quinazolinamine including the mesylate and
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such as bot h ant| - EGFR and aQtI -EGF anthbogg/nconbl nail ons, W t h

at high 1ris for suc Cers 1tlon, the
aforementioned compounds are useful in treatment of
15 atherosclerosis, with epidermal growth factor having Dbeen

implicated in the hyperproliferation of vascular smooth muscle
cells responsible 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.d., 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, expression,

35 activation or signalling of the erbB tyrosine kinases are



5 conbination of inhibitors of MW (matrix-netall o-proteinase), other
tyrosi ne ki nases including VEG-R (vascul ar endothelial growth factor
receptor)wof@kaegy! transferase, CTLA4 . (cytotoxic T-1ymhocyédf dbi 9en 4)
and erbB2, as well as MAb to VEGFr, and other cancer-related anti gdies

i ncl udi ng rhuMAb- VEGF, the erbB2 10 MAp, or avb3. Thus, the active
conpound may be applied with one or nore other anti-tunor substances, for

exanpl e those sel egledqfii €Mn f dhe eX@pBhfds Mt eheCprabdmi tiorentfion exanpl e
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anti-neta osed in European Patent Application_ No. 239365 such
as N.(5-@m¢4éhumﬁﬁdg”myyogiﬁgthymaapqﬂyhat are inhilibited by the compounds

oxoqui pazpl i.n-6- yl)sNrethyl am no] - 2-t henoyl ) -L-glutam ¢ aci d;
gromﬂhgf%gﬂgFﬁlﬁﬁigﬁgrgflcéﬁl cycle inhibitors; intercalating

antibiotics, for exanple adrianycin and bl eonmycin; enzynes, for exanple

interferpn; and antishor : abe At bp8SLr QYERAENBHCNIAR the
Nolvadexf?)a?aéﬁ%Q%fgg)dg??%?oFEgégﬁ%le 25 anti-androgens guch és

Casodex (&drgbunyanotBe ( 4t ifligor bpheayHs HISRGAPIY- ZThy8ro%§ - 20feORPEISL-
(trifluoronethyl)propi ni,l i de).. heg, erhodi e, t-hegerRaYnds
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well as in a combination with chemotherapy and immunotherapy. As

15 described in more detail below, treatment is also possible with
both anti-EGFR and anti-EGF antibody combinations or with
combination of inhibitors of MMP (matrix-metallo-proteinase),
other tyrosine kinases including VEGFR (vascular endothelial
growth factor receptor), farnesyl transferase, CTLA, .(cytotoxic

20 T-lymphocyte antigen 4) and erbBZ. Further treatments include MAb
to VEGFr, and other cancer-related antibodies including rhuMAb-
VEGF (Genentech, Phase III), the erbB2 MaAb 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.



chenot herapeutic or other agent useful for inhibiting abnormal cell growth
(e.g., other antiproliferative agent, anti- angi ogenic, signal transduction
i nhi bi torwoy ne-system 5 enhancer) can be determ ned

ordi nary sk.‘flfﬂﬁ’f the art, based on the effective am)untts?ly %’pg(?)ﬁe conmpound
described herein and those known or dggcribed for the chenot herapeutic or
ot her agent. The fornulations and routes of adm nistration for such

t her api eg,.a4nd GONPOSHELQRS can be based on the information 10 described
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usef ul a%ﬂ?’ Hdi éatnlcgr?ms%%‘rili%;ttel%zgrr]g%%??%gn%gfﬂc%lrne%?%%band maygﬁg %gkr)rglb ned
wi t h EntMathoremnatbl her api es.  Paraneters of adjuvant radiation therapies
are for exanple contained in PCT/US99/10741, as published on 25 Novenber
1999, in 30 International Publication No. WO 99/60023, the disclosure of

whi ch i’Equl’l,CM]ﬂEChdte'hEi reompouefde meryc &et kppéted With enehorpderefother
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y Th conjunction wth east ng'o t he
phar naceitdgsle capotnd, ihhihipoeberfed eosgge vinblastine; alkylating
15 agents, for example cis-platin, carboplatin and

cyclophosphamide; anti-metabolites, for example 5-fluorouracil,
cytosine arabinoside and hydroxyurea, or, for example, one of
the preferred anti-metabolites disclosed in European Patent
Application No. 239362 such as N~ (5-[N-(3,4-dihydro-2-methyl-4-
20 oxoquinazolin—6—ylmethyl)—ﬁ—methylamino]-2—thenoyl)—L—glutamic
acid; growth factor inhibitors; <cell <cycle inhibitors;
intercalating antibiotics, for example adriamycin and bleomycin;
enzymes, for example interferon; and anti-hormones, for example
anti-estrogens such as Nolvadex® (tamoxifen) or, for example
25 anti-androgens such as Casodex®(4'-cyano-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methyl-3"'-

(trifluoromethyl)propionanilide) .

In a further embodiment, the compounds of the invention may be
30 administered in conjunction with an anti-angiogenesis agent (s)
such as a MMP-2 (matrix-metalloproteinase-2) inhibitor(s), a
MMP-9 (matrix-metalloproteinase-9) inhibitor(s), and/cr COX-1I1
(cyclooxygenase II) inhibitor(s) in the methods of treatment an
compositions described herein. For the combination therapies

35 and pharmaceutical compositions described herein, the effective
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1999), WD 99/52889 30 (published October 21, 1999), WO 99/29667 (published

June %J’The invention also relates to production of compounds used 1in
a method for the treatment of a hyperproliferative disorder in
2 mammal which comprises administering to said mammal a
therapeutically effective amount of N-(3-ethynylphenyl)-6,7-
bis(2—methoxyethoxy)—4—quinazolinamine hydrochloride in
20 combination with an anti-tumor agent selected from the group
consisting of mitotic inhibitors, alkylating agents, anti-
metabolites, intercalating antibiotics, growth factor inhibitors,
cell cycle inhibitors, enzymes, topoisomerase inhibitors,
bioloical response modifiers, anti-hormones, and anti-androgens.
25
The compounds are also useful as radiation sensitizers for cancer
treatment and may be combined with anti-hormonal therapies.
parameters of adjuvant radiation therapies are for example
contained in PCT/US99/10741, as published on 25 November 1999, in
30 International Publication No. WO 99/60023, the disclosure of which
is included herein by reference thereto. With such mode of
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.
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1998), European Patent Application No. 99302232.1 (filed March 25, 1999),
Great Britai L ent application nunber 9912961.1 (filed P}?Wﬁs ob999)
United St%)?)eng F'ovi si onal Application No. 35 60/ 148, 464 (fi oiugust 12,
1999), United States Patent 5,863,949 ¥ 01/ 34574 PCT/USCO 31009 -33

(i ssued January 26, 1999), United States Patent 5,861,510 (issued January

19, 1999 and, Eur opea i 7 386 thpublfibshednduneir
1997), *kF U W?chg%ygnfﬁérg%%&é@efd elraglrér? %% thgltl‘ entireties by L0

r ef er encgond¥ed Br resl MVPs 2oarit MVP- ® 5 namhiiadi t ofs Clr e MERESE tﬁ&f“pﬁﬁﬁs
little or no activit nhibi ti pref effe o Bidiose that
sel ecti V‘% |Jnsh1f€f)]f CK/l\/!TP tl% ﬁ%nrmal\l\ﬂﬂ:g% re 1éllft%fv(ejgt ;%htehe %ﬁler mat

rix-met airh@@fﬁ@i@mnasem( |pkmrmaww9tls:am 3ccamriale MRLE, OIVPOSVAMRPOT,
MWP-8, MWP-1 ) S exarpkes of
MVP In%lmﬁ?qﬁ%gug%$ﬁ?é§h %%ecomblnéﬁfgﬂDﬁg%h fgéf%yﬂ%nl%ﬂgﬂgﬁ%

presen I nvention are 3340, "RO 32- 3555, RS
13- 0830, tigad seneonppuntdse cecpded! i nstehe, f gldlowiteg WstPrOdrug is 1in

gyﬁfﬁpéﬁ@{}@fr% %f“gigg penzengsul (8ny ket lphy deonyearbansylimdi cing

3- exo- 3- Mn&flmafl uesa- @hm@hyxnbemmmmf onyeahinnagle8- bxa-administering
bi cycl o[ 3. 2. 1] oct ane- 3- carboxylic _acid droxya (2Rnal

D o Shhinbion M e Ty Bans BEantry ol dindll (Eftnfues can
hydr oxy-3e nesdwy| £ pifes |(§Brﬂﬁr%‘t&@rnbﬁmyélrlapyadedchyld$®)dmﬂe
4-[4-(4-11uoro-phenoxy) - benzenesul f onyl am no] -t et r ahydr o- pyr an-

4- carboxylic acid hydroxyam de; 25

3-[[4- (4pfit HoL0s RheR)s a@@aesesytémrysl MMEE2hydroX yE anbaabidproteinase
cycl obutyl')-am no] - propioni c ac

4- 4- (4- ammla)lkblﬁéﬁb%«y)“@“é’eﬁzéﬁé%ﬁdﬂ?}}%oﬁ e RRy Al ol PRrRROTS, and

COX-II (cyclooxygenase II) inhibitors, can be used in conjunction
15 with the compound of the invention in the methods and
pharmaceutical compositions described herein. Examples of useful
COX-II inhibitors include CELEBREX™ (alecoxib), valdecoxib, and
rofecoxib. Examples of useful matrix metalloproteinase inhibitors
are described in WO 96/33172 (published October 24, 199%96), WO
20 96/27583 (published March 7, 1996), European Patent Application
No. 97304971.1 (filed July 8, 1997), European Patent Application
No. 99308617.2 (filed October 29, 1999), WO 98/07697 (published
February 26, 1998), WO 98/03516 (published January 29, 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 99/52889
30 (published October 21, 1899), 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 5,863,949



30 4-carboxylic acid hydroxyam de; (R

3-[4-(4-chl oro- phenoxy) - benzenesul f onyl am no] -t et r ahydr o-

pyr an- 3- ceidomxadbisac aci d hydroxyami de; 35 (2R, 3R PCT/US00/31009
1-[4- (4-fluoro-2-nethyl -benzyl oxy) - benzenesul f onyl ] - 3-

hydr oxy- 3- et hyl - pi peri di ne- 2- car boxyl-& aci d hydr oxyani de;
3-[[4-(4-fluoro-phenoxy)-benzenesul fonyl]-(1-hydroxycarbanoyl -1-

net hyl - et48d)ecdaniamianyr @i, ohP89 aciEhit4@ States Patent 5,861,510 (issued
3-[[4-(4-f1 uoro- noxy)ohenzenes _Q)rpél - (45 hydr oxy sy haymr 780, 386
tetr ahydi[@%]?)én-plzb-e’yl ;i%r%?ho] gII|11;(r?0|t)ltJiJon| C a]éfci 2 . ; o
3- exo- 3- [Am{ ¥ aidDdramphefpxy)Sbenzénes ] Wohgi ar?rﬁ?nGPCSrEQéaﬂ%j herein in
bi cycl ol 3 2 11 actane: 3. car boxvb L AGl & hydr ryaaidey VPl S48t 1up-o
3- endos 3: 1 At & 4108 pe phienex yi) ke rizare sul ftorey | @nimo]a@-ioxdy inhibiting

bi cycl o] 3. 2. 1] oct ane- 3- car boxylic acid _hy yam de; . (R i 1y -
3 [ (4o o pHeHoa A BB oHeSut SR Ao - Cott Shydro, Gribit 1e=2
f ur an- 3- gag box yhirc- Ackedabyde oxy amiedet hanchpharraceat Lopk bye tvregt dbl.@-sal t's

and solvates of said conmpounds. _10 her i s angi nesj.s -age _

i ncl udi MMBTher™ESE 1 IMERH bIMGrs gﬁ)ﬁ_gt h@ﬁgwn&\ﬁ%g% 'ﬁ\@,}%,ﬁga% 36 'be
used in e psesepd vupveNti on. The conpound of the present invention can
al so be used wth signal 15 transduction inhibitors, such as other agents
that ¢@&n inhibit EGFR (epidermal growth factor receptor) responses, such
as EGFR sapt | ?E%in:ﬁﬁc EGkaapt & bodFesmpandnobhenreobeetlies inhaheane E6ER

i nhibitors; VEG- (vascul ar_ endot hel i al %rovvt h {S/a@%) i nhit itors SlzleSh as
VEGF r ecEpyomsiam® ol et 30t R 3@an oPrihi brt LVEGE Y and' 20 5t BEFRSEESt or

i nhi bi tofg.; sysh; asc 19t hes1 @3y a iel.ecul es or antibodies that bind to the
erbB2 receptor, for exanple, ERCEPTI NTM Genenﬁecq, Ir&c. of S%uth an
Franci scd- [ Cat{ # of Algro-phenoxy) -benzenesulfonyl]-(l-hydroxycarbamoyl=

15 cyclopentyl)-amino]-propionic acid;

3-exo0-3-[4- (4-fluoro-phenoxy)-benzenesulfonylamino]-8-oxa-
bicyclo[3.2.1]octane—3—carboxylic acid hydroxyamide;

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

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

25
3—[[4—(4—fluoro—phenoxy)—benzenesulfonyl]—(1—hydroxycarbamoyl—

cyclobutyl)-amino]-propionic acid;

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

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

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

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

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

3-exo-3-[4-(4-chloro-phenoxy)-benzenesulfonylamino]-8-oxa-
45 bicyclo[3.2.1]loctane-3-carboxylic acid hydroxyamide;



USA). 25 EGFR inhibitors are described in, for exanple in W 95/19970
(published July 27, 1995), WD 98/ 14451 (published April 9, 1998), WO

98/ 02434 Wwpwbbisshed January 22, 1998), and ot her conpound®Crdessesiobed in
United States Patent 5,747,498 (issued May 5, 1998), and such substances
can be used in the present invention -84- 30 descri bed herein.

EGFR-i nhi biting agents include, but are not |imted to, the nonocl onal
ant i bodihes G225 and- ant k1 EGFB-22Mal x )| +it onen Sy st éun yilraoirpol a8 edxaf New
York, NEw-Yark.[3USA)] cthenccorpaubes yZDc1839d( Astirazeneédp,; BRBX- 1382
(Boehri nge?’ I ngel heim), MNDX-447 (Medarex Inc. of Annandal e, New Jersey,
USA), and,OLX: 103 (354 MBrekpheboxypFphizbabeuseoByatinonp ] Newt Jehydy o-USA) ,
VRCTCSSE raﬁ]/;_/gntc%ggolg@gg@r %E)idaﬂgrdEaiyfaﬂﬁid@n toxin (Seragen Inc. of

Hopki nt on, ssachusetts). These and ot her EGFR-inhi biting agents WO
01/34574, RCT, ﬁ@?x%@é@@?oaiﬁg Galt e A1sed salthe preesenlvhneentébn savEGF

i nhibitors, Tor exanple SU-5416 and SU- 6668 (Sugen Inc. of South San
Franci scomp@ahidfser ni a, USA), can al so be conbined with 5 the conpound of
the present invention. VEG- inhibitors are described in, for exanple in WO
99/ 24440 (published May 20, 1999), PCT International %p}{tcati%nito s
PCT/ 1BOOLBBYOZN L + dregidggiesds 2990YS/ | AU PELST (bl Ugust” 17,
1995) , WD ,99/ 61422 \fpublj shed, Decenber 215d999) , ubkiit & SthtespRaterit

5, 834, 564°10° (i ssued Novenber 10, 1998), WO 98/ 50356 (published November
12, 1998yenbthbhed States Patent 5,883,113 (issued March 16, 1999), United
States Patent 5,886,020 (issued March 23, 1999), United States Patent
5,792,783 (issued August 11, 1998), WO 99/10349 (published l.\/b.éch. 4, 1999),
VO 97/ 32856 c6ppbling ed t8eppeabert 1INVers ipgo 7R WSR2 3566 'phbI FEHEY June

26, 1997), 98/.54093 ksh cemene3, LRI8k tWAtI8LH2488hibit
(pubﬁgsﬁéan?gﬁﬁ %;%%3?‘“%83%%'\/%%@?16755 (published April 8 1999) and
WD 98/ 0243% (epidermal growth factor receptor) responses, such as

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,

USA) .

75 EGFR inhibitors are described in, for example in WO 95/19970
(published July 27, 1995), WO 98/14451 (published April 9, 1998),
WO 98/02434 (published January 22, 1998), and other compounds
described in United States Patent 5,747,498 (issued May O, 1998),
and such substances can be used in the present invention as
30 described herein. EGFR-inhibiting agents 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 OLX-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



(published January 22, 1998), all of which are incorporated herein in
their entireties by reference. O her exanples of some 20 specific VEG-

i nhibitopgo sy i n the present invention are |M62 (Cypcamséasioosof

Ki rkl and, Washington, USA); anti-VEG- nonoclonal antibody of Genentech,
Inc. of South San Francisco, CalifornB®, and angi ozyne, a synthetic

ri bozynme from R bozyne (Boul der, Col orado) and Chiron (Eneryville,

Cal i for nig) .pIhese) 25 anet eikeenYECRvenbidit ors can be used in the present
invention as described herein. ErbB2 receptor inhibitors, such as

GWM 282974 (G axo Wellcone plc), and the nonocl onal antibodi es AR- 209
(Aronex ya8r Phaw Imcest s cal sy | ditampife B Miedlandsy-T6%8s,(SUSAp and. 2851

(Chiron), can furthernore be caombi ned w oun ny i on,
foor exan@¢@tmh%§% EﬁﬁﬂQ%ﬁQQd|Q?LW§C§§F624égAgpd%? ed’ fén&???”?? %8@

WO 99/§V%4€ %Iol $hed uk el rak9) ,lmn&%rssmz’m@mubimsﬂeﬂtdm ats,
1999) 8/ 02437 (published 35 Januaé%? % é22§§ 7/ z? u9 i shed
April 17dedooypedwdrvp a7 3852APPET/USCH 3180 6 %P%@gs%ﬁ i § éd
July 27, &%’5) , p&Ri t£deShat esnkat ﬁgb115a585m4§6T(I[BSBédOID@Ger(ﬂﬁe[ieél4Ma31996) :
and Unlted t at es Pat ent ,

her eby Bncb9%%}atb@ W@H%ﬁﬁ?%ﬁi3tH@PPLQ;§§$g¥££%&E§%}e%gggﬁée E%gégﬁg2al

receptor S pesefuk i > theoppeseniniiceventd oear eagkso aj@sm |5loed in
United ngiP%é%%lSlona ippllcatlon 60/ 117,341, fi]ed Janua

1999, 1andlsau¢m|wevjersp@re%0, PF 898 ki o%%l9%?ﬂ3|5t,6at (K3 NS hesp NPT z? |Ied

January 99 t .ok ~whicgh are si pear poratedsiadt lairenents, rat9|9e>s,
her ei n b;g%% fe g%ggge@tThg erng receptor |nh|b|tor caonp

subst ancenitedcBibedsi RathatabolieftLonédsSpPeF gﬁﬁFPcé@voﬁggga Suﬁhﬁ%}ns
Ubst ancBE=Erat BB L1 1a arbB2 ey o an. be used g th L0348
(published March 4, 1999), WO 7/32856 (published September 12,
15 1997), WO 97/22596 (published June 26, 1997), WO 98/54093
(published December 3, 1998), WO 98/02438 (published January 22,
1998), WO 99/16755 (published April 8, 1999), and WO 98/02437
(published January 22, 1998), all of which are incorporated herein
in their entireties by reference. Other examples of some
20 specific VEGF inhibitors useful in the present invention are
IM862 (Cytran Inc. of Kirkland, Washington, USA); anti-VEGF
monoclonal antibody of Genentech, Inc. of South San Francisco,
california; and angiozyme, a synthetic ribozyme from Ribozyme
(Boulder, Colorado) and Chiron (Emeryville, California). These

75 and other VEGF inhibitors can be used in the present invention

as described herein.

ErbB2 receptor inhibitors, such as GW-282974 (Glaxo Wellcome
plc), and the monoclonal antibodies AR-209 (Aronex
30 Pharmaceuticals Inc. of The Woodlands, Texas, USA) and 2B-1
(Chiron), can furthermore be combined with the compound of the
invention, for example those indicated in WO 98/02434 (published
January 22, 1998), WO 99/35146 (published July 15, 1999), WO
99/35132 (published July 15, 1999), WO 98/02437 (published
35 January 22, 1998), WO 97/13760 (published April 17, 1997), WO



t he conpound of the present invention in accordance with the 15 present
i nvention. The conpound of the invention can also be used with other agents

useful i RydopadshHg abnormal cell growth or cancer, incl udipogusodisibonot
limted to, agents capabl e of enhancing antitunor inmmune 20 responses, such
as CTLA4 (cytotoxic |ynphocyte antigeme&d) antibodies, and ot her agents
capabl e of bl ocking CITLA4; and anti-proliferative agents such as farnesyl
protei n df ansd-AY as@uyd Nhiddd o1 ySpeci f i to€TLA4 @t & bodi T tdmt Bedrerfe used

in the "present invention include those described jn United. . Stat

Provi si 6n&I8 TAFSIS cits BHE B CERSA7 1% |1e9§9 c&?ﬁgrd%eélﬁﬁt%s\?hi cheg?cs

i ncor por5at8e-/d7 byoief Bf €neLq | Nddsh ent i retygohoweseich otdwer GILIAA reetathodi es
can be used i'n the present inventiaon. Such conjojnt treatnent

achi eved ryongayr ofed heeBe1is| il (afeduS N sediferts alY oF S$EpSFaTe gg%’rlkﬁ%‘z of

the iEgi%!%ﬂ?#grC?HHQB?@E%SOBs%@%ltGﬁﬁﬁﬁﬁﬁtprééehﬁ expeeateédnt kate tdieso
conpound © e invention can render abnormal  cel :]15 rmrel.sensitiveNoto
1

t r eat nente st ibaddi ani oWTfidrEd 355AFPose8IBY IREPIFAg AR O bi th hg t he
growthofy such £ef | S.¢ MR 01434574 PCTHUSO0I 8300%inc STnAcoat dedgl st atdn s

invention further relates to a method for sensitizing abnor rrg]i Cf%%& in a
manmal  tredwiestarent Apglhicatddinatioon St - 8Rpr £se8%adAT iR Y ef { ng t he
mamal an amount ot COTRO oftdde; h nygat rorn AhaRee Uldeaid Yoy
accept a Oetq?s S If’mnghsoerveate t her eof ‘orl.pr'odr ug thereof, which amount is
ef f ect( wefidrevensi t iThieng raBAor de¢r el | S il iTea @ WidSh 2PFadiaf FBRCe The

amunt 0 the.cquﬂy d. sald..folvateq @cr BLedrkdciBnkhi 8. pet padesias, be
determ Fodst i'ng to the means or ascertaining effective anounts of
t he conpaundyof.t heoviBibneéntppd idesdrinised afereéiinl TheCSUb e€PPAYRAEI on

al so Ine;%g%§ﬂ§§%§ﬁ¥géx¥ﬁé%'E%R?b&@dthe erbB2 receptor, can be used with
the compound of the present invention in accordance with the

15 present invention.

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

other CTLA4 antibodies can be used in the present invention.

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

components of the treatment.

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

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



conpounds, which conpounds are identical to the above recited conpound of
the invention, but for the fact that one or nore 15 atons thereof are
replacedvgyogﬂﬁa;on1haV|ng an atonmic mass or mass numnber pdirfuses/snbo f ron
the atom c mass or mass nunber wusually found in nature. Exanples of

i sotopes that can be incorporated int87t he conmpound of the invention

i ncl ude isotopes of hydrogen, carbon, nitrogen and oxygen, such as 2H, 3H,
13C, 20 AégerQHgl%SO1@&&;11Qvehe$aﬁc&mwempr GoﬁhUUﬂdstofatheebh@@eﬁpr
invention, and pharnmaceutically acceptable salts Qg@ S, i\Whi ch
contai n shasatérament RBRABETAS ot OpESS and) of of RIET |so opes 0 er at ons
are wt thd#Q‘éléﬁOQﬁleB &Bmﬁrwagnammlsmm; rtd soteomiaraldly anakeidued
conmpounds of the present 25 |nvent|on for

t
r adi oact pe tihsotaspereund cht akh %FP%H@niﬁ@parB Fgg8fp8gg?géhna%§@% % S n

drug agd Bﬁt §HPS§6§%§t§I§§g§egf$tUﬂmﬁﬂd&hﬂﬁﬁﬂw&edmAtwhiem amoent 34, and
carbon14°7. ., 14C i sotopes are partlcularlé Ereferrqﬁﬁ I%helr gase
of prepaeéﬁeoﬁlaﬁd @éte%@%ﬁﬂ@%%yngF&$¥ﬁ€Wa 30°E0bSt i YUt i W?l%eaV|

| sot opes sygh 35, deut aijdimunbuge, 2 cneanaifand cestaicy therapea | or
advantages resultlng fromgreater netabolic, st b|||t . for eﬁggp ans
i ncr easegdrodrugvonhahts| ngehed capdbe ede bR

be preferredl ¢ hECUIBE ANCEFe '%@h&ﬁkcabfyth&bebbﬁgoaampauﬂdxhﬁ
this 35 Fﬁven??%%gggﬁngeﬁera 1y be prébared by carrying out the WO 01/ 34574
PCT/ U$00431008 1 on38lemcodétdr ésrdidel osed in the Met hods and/or the exanpl es
below, and substituting a readily available isotopically |abelled reagent
for a non-isotopically |abelled reagent, usi met hods wel | he
art. Accehdi nghy,j et erlenvea ttien h@ks@rrpdmﬂ“?g tlt?é’tl%ﬁé%ﬁll]é’nrhf%gl ]u]sé

the therapeutic th&g cepti cabncoRROSkbi enge dessid besthesei n
al so enc5955§%%mﬂg oplca?T€@¢£€§ fed forms of the conpound.

compound of the invention, but for the fact that one or more

may

15 atoms thereof are replaced by an atom having an atomic mass or
mass number different from the atomic mass or mass number
usually found in nature. Examples of isotopes that can be
incorporated into the compound of the invention include isotopes
of hydrogen, carbon, nitrogen and oxygen, such as 2y, 3H, 13¢c,

20 l4c, 15N, 180 and 170, respectively. Compounds of the present
invention, and pharmaceutically acceptable salts of said
compounds which contain the aforementioned isotopes and/or other
isotopes of other atoms are within the scope of this invention.
Certain isotopically-labelled compounds of the present

75 invention, for example those into which radicactive isotopes

such as 3H and l4c are incorporated, are useful in drug and/or

substrate tissue distribution assays. Tritiated, i.e., 34, and
carbon-14, i.e., l4c, isotopes are particularly preferred for
their ease of preparation and detectability. Further,

30 substitution with heavier isotopes such as deuterium, i.e., 2y,
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



[6, 7-bis(2-nmethoxyethoxy)quinazolin-4-yl]-(3-ethynyl phenyl)- 10 am ne
hydr ochl ori de, preferably the stable polynorph B form is typically used

at doses vof 01346990 ny/ day, preferably 5-2500 ng/day, nostcprusiesael y 5- 200
ng/ day, for any of the above treatnents. 15 Patients that can be treated
wi th the conpound of the invention, akone or in conbination, include, for
exanpl e, patients that have been di agnosed as having psoriasis, BPH, |ung

cancer, bone_ cancert . paacheati ¢reapeehodskkRdgarcehe eaameleaf beflewhead
and neEE?céfﬂlaneous or intraocul ar nel anoma, ovarian cancer, r%%tlgledzo
cancer, agancenbsfitheingala r egiada lyst éﬁﬁé%a]@%ﬁcelrs,omwhg]a’ﬁc&ra, reast

cancer , gynecol 9gic L WIALS (e, oS/ 119cSaEOTRGeneq Cisioma maf: ridiis
f al | opi &R2PEBes, “carci noma “of the endonetrium _ carci noma %1;? the cervjx,
car ci noga10f khbenvagi naeorrear cProws dioh livhe REHOFEPRCeHSRgNT §GIPSeEKe,

cancer. of the esophagus, 25 can of, theysmal - tabestipe necanses ofnd he
endocPi Ré s*fz@?en}gfggg.l?n. cfaon%eﬁjes{) tlﬁle t hyroid, %%r at hyroi d or adrenal

gl ands) phaszceRs cofl softpdsissuess danceibof DRECHPePRPR, CHTE? BT he
peni s, prostate ncer, roni [ t I \ghgsolid tunors of
chi | dhoéé?tloﬁﬁ?gg;)’t_ﬁc?qes}gpeh& oule, i ehd AR

onas, cancer of the bladder, 30 cancer of the
ki dney or ureter (e.g., renal cell carcinoma, carcinona of the renal

pel vis), or neoplasnms _of the central. VOUS, S emz (8 +Ghvn RHHEH Y1 CNS
| ynphond,6 rslpitiat ¢ W%t?ﬁﬁwgpox%’r)aunl%ﬁgn%%?i% zﬁoghpituiytng?f adeyn%ms).
35 WQOL434574 RCHHS0R/: 32008 re£89abAgt Lkt yThéei POVYTPEPRACE | ¥P¥F- ofSt he

conmpounds of the present inyention. in 444 biti t he 1L.eCeptak, tyrosomne
ki nase (taiid Ganiulsy sHB@gq&ént °Hrol |Offer1atdid\;{2j rﬂgéégﬁ e, %er.eg. , car}llcer) may be
deterwimai&g&;hﬁosé foold faang ypr be2dar eng/day, for any of the abové

treatments.

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 melanoma, 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 vulva), Hodgkin's disease, cancer of the esophagus,

725 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



The activity of the conpounds of the present invention, in vitro, can be
determ ned by the anmount of inhibition of the phosphorylation of an
exogenousygypsisiate (e.g., Lys-, - Gastrin 10 or pol yG uTycTEsodsiooandom
copolyner (1. Posner et al., J. Biol. Chem 267 (29), 20638-47 (1992)) on
tyrosi ne by epidermal growth factor r¥teptor kinase by a test conpound
relative to a control. Affinity purified, soluble human EG- receptor (96
ng) is zbtiaiied accor di ng to the procedure in G N GIlI, W Wber, 15
Met hods i n Enzynpl oav 987 f A431 T e
cul tur e &S 1FEEtYO° Rt |]1T1 eO V\/I_r)§h pppg%cégattg F%eséﬁ'ﬁr‘é;% %8; (tyrEbe
wth EG%Lr(thg{lrﬂJ)tllrn; tph;)sma}wgdoat |t(yrrolsuhbekmavanadatietbPBVSUES)eWIHEPES

pH 7.4; 125 mM Nad ; 24 nM Myd 2; 100 uMs di u v t ot al
20 vol urRF QL HRY 117 orS DeR3o) '\gm%tﬁ-es Gt ?%ng%pera u?%gg%%é kf}éntﬁe
conpouds, di S0k y e be g et hyl sul f oxi de (DMSO), is diluted in PBV, and 10

pl is m xed vmth the EG-F receptor /EGF mx, and incubated for 10-30
m nutes at 30C. The phosphorylation reaction is initiated by addition of

20 ul 33R[ATELisybstrate mhx 2%n(dRtheM bys%h%aspféﬁeﬁseqummjjdm si mgl e

| etter code tor am no acids, KKKGPW.EEEEEAYGW.DF) v Hepes

PM ATP, 2itpG yapsﬁaj ey TR 5 e Fe PEGENFEGR K aﬂé |H€i}6>alttéd>f1f 0&_‘ 26he

m nut es| rfgog aéfﬂ b IrRAGt 'sQﬂEbs't%a%%OQE d.by 13adi ti casefid0 pl
stop so n

EDTA pH 8; 2nmM ATP) and 6 2N HCl 30 The tu?es are
centrl@ LrgleGJDCaltyGﬂAJTOOI) (RPN) 4@ndP@rCQBOhYTﬁ%¥e§I Eg%‘s Sdpar rom
each tubeg is tt o] Sepy r&h e ofo Mhat Lepaper grbutk
washed f‘csrr]crr—‘tl%ege 2%q5mat§ge3?l 37 acid 2Hl e};rjﬁc per Wa%e%gng thengglr dri ed.
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PCT/ USO 0'scintil11ation counti ng. Incorporation in the absence of
obtained accordlng to the procedure in G. N. Gill, W. Weber,

15 Methods in Enzymology 146, 82-88 (1987) from A431 cells

(American Type Culture Collection, Rockville, MD) and
preincubated in a microfuge tube with EGF (2pg/ml) in
phosphorylation buffer + vanadate (PBV: 50 mM HEPES, pH 7.4; 125
mM NaCl; 24 mM MgCl,; 100 puM sodium orthovanadate), in a total
20 volume of 10 pl, for 20-30 minutes at room temperature. The
test compound, dissolved in dimethylsulfoxide (DMSO), is diluted
in PBV, and 10 pl is mixed with the EGF receptor /EGF mix, and
incubated for 10-30 minutes at 30°C. The phosphorylation
reaction is initiated by addition of 20 ul *P-ATP/ substrate mix
25 (120 uM Lys;-Gastrin (sequence in single letter code for amino
acids, KKKGPWLEEEEEAYGWLDF), 50 mM Hepes pH 7.4, 40 uM ATP, 2
uCi y-[*¥P]-ATP) to the EGFr/EGF mix and incubated for 20 minutes
at room temperature. The reaction is stopped by addition of 10
nl stop solution (0.5 M EDTA, pH 8; 2mM ATP) and 6 upl 2N HCI.
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 1is measured by liquid



substrate (e.g., lys3-gastrin) is subtracted fromall values as a
background and percent inhibition is calculated relative to controls

W t hout $’$é1/5aempound present. Such assays, carried 5 outpefsowsio@nge of
doses of test conpounds, allow the determ nation of an approxi mte | CSC,
value for the in vitro inhibition of -HGFR ki nase activity. Oher nethods
for determning the activity of the conpounds of 10 the present invention
are descsibediinabiSn Pabentihg. 5, T 498 attheen diiscl adugr eabbenfiechOis

i ncorporated herein. Pharmaceutical  Conposition h ar mac i,cal

conposi t$ S g S f 68-Sxanpy & 4G Thodt liSSﬁb%F%?a gy?rgg %g§a9$%F%?sﬁftable
fO{ oraJ?agg£Fb§5hﬁBiQﬁmﬁ?m&cdﬁﬂﬂﬁi?ihﬁﬂﬁnﬂeﬂspﬁélcub@mdérregﬂstaénéé )

rel ease fornul ati ons sol ution, and suspensi on. Lgss, pre e i.t h.the
mesyl at eCORBE Pl Beiid OHE ﬁﬁﬁﬁeﬁﬂﬂ?Q%ﬂé%g%ﬁ%§%%hpo§??%n%s%%&gba?éﬁ%ggg
injectdon,as @ sherdl e-sajdticgn, dsgspenst ont et emdngicomdd,or a20owopibal

adm nistration as an ointnment or creamor for rectal _admnistration as a
supposi t@eye rmhsapharmetieutic APREOHIFSHS oh-:ond! i AN do¥agd & ns
suitableigg{b§%ngeo derkstratkenacef vpreci se dosages. The pharmaceuti cal
conpositTon w I nclude a conventional pharmaceutical carrier or

exci pient and a 25 conpound according to the invention as an active
ingrediegtherlﬂeggggEiQBr BEt@EMiEBﬁbUGEeOEB@ﬁvﬁ&9i@En@he0¢o@bamﬂageuﬁical
agents, %rrlers, adjuvants, etc. Exénplary parenteral adm nistr tl%n forns
i ncl utle sokutpoasecot 30Venspensi 8RS oﬂeééﬁﬂgédco&ﬁoqu§'inP§F§PiIe dqueous

sol uti ongs, oy ggxappley1a946eQus PLEPYHERE dlsyGelcafhcdexidse realut i ons.
Such dosggé4?b§%§’cgﬁebglsuitabl? buffered, if desired. Suitable
pharmaceutical carriers include inert diluents or 35 fillers, water and

Yzaious organi ¢ sol vent s The ;phapaceutical WO 01/34574 PCT/ US00/ 31009

The pharmaceutical composition may, for example and most
15 preferably, be in a form suitable for oral administration as a
tablet, capsule, pill, powder, sustained release formulations,
solution, and suspension. Less preferred (with the mesylate
form being the preferred form) are compositons for parenteral
injection as a sterile solution, suspension or emulsion, for
20 topical administration as an ointment or cream or for rectal
administration as a suppository. The pharmaceutical composition
may be in unit dosage forms suitable for single administration
of precise dosages. The pharmaceutical composition will include
a conventional pharmaceutical carrier or excipient and a
25 compound according to the invention as an active ingredient.
In addition, it may include other medicinal or pharmaceutical

agents, carriers, adjuvants, etc.

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

Such dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or

35 fillers, water and various organic solvents. The pharmaceutical



conpositions may, if desired, contain additional ingredients such as

flavorings, binders, excipients and the like. Thus for oral

adm ni st ngbigpB4s74 abl et s cont ai ni ng vari ous excipients, Su®CTH90/81009i c aci d

may be enpl oyed together with various 5 disintegrants such as starch,

alginic acid and certain conplex sili-¢htes and with binding agents such as

sucrose, gelatin and acacia. Additionally, lubricating agents such as

magnesi Wamss ot abes sag umi ateyl redl f sbetand tealds tarogiadf t ERITR@F 8N F or

tabl eti ng purposes. Solid conpasition f.. i.m_l ar pe;pay 19nhakse,be

enpl oyedF ¥4 t]%a]a":hvoo]jn]aﬂ’@bS 'f %Hne(?rgc’él aet%icﬁpé%f)l;fl géﬁ - %e?ér red materials,

t her ef oryrd N dader il actasenor tabl ktsugant ahdindgigir imiseelcap iwaicght such

pol yet hyl ene gl ycol s. Wien aqueous suspensi.ons or .elixirs..are Lpgd for

oral admfi sEFAEL6n BFed aé%ﬁ@eq%%npgﬁﬁ Oﬁﬁgre%€9§§%eﬁg a§' |neg§a}tﬁ

vari ous smesten ignds oich | ayostageageal gincol acidgandtcersadr dyepland, if

desired, enulsifying agents, or, suspendj ng_agents, _togefher wth.di nts

such as sweteratet | IR opyE T g 9%8*? aVyEe?§n?u%gos%bn%g%é?%gnéHg

t her eof . ; Addi £ i onaddyitidnd Bl @) soupessidhlied cagatns nsster ahemegnpednd of

the invention topically and this y. 20 be daone by way of cre jellies,

gel s, pa%&%%?a%$ntﬁ@ﬁ%gmaﬁaur¥ﬁe5g3§€ﬁq T (e anlﬁanf e%t%%%%?é Tk

phar maceut)i £ad ; R5 agti-68ses The seonpowtnefs ittherinventd animbyaal sppbemay

adm nistered to a nmammal ot her than hunan.#ggﬁgaosa e to be agnﬁggstered
. :

to a D& amseabew $TPHepehd 18n IHe affial 3pe dQ%%EQﬁ%eﬁg of

di sor derp hel 19, 44 eatietk e combaad mycheaadihot st ered itia k anigml srich  he
formof a capsule, bolus, tablet or |

uid drench._ The c ound may al so
be adni nisgler et terEi mars gt iﬁpéaﬁitgﬂlsPeasggﬁC?hﬁr ant W}*%duchaque%us
formul at @%@eﬁéforpé epar &d; i Py 305 A C@B¥EREHORBL BRADERdInAnaecerdanee tiet h
standard veterinary practice. As an alternative, the caonpound y he
admi ni stacetve wehpewied dHigwa 1T A5 tRE FCOTHNA SO 1 &P Pos Vg TN
concepi rateg, . foepd additive, okopseThy RBYtBespbepared haw,nixi ngsdirte,t he

emulsifying agents or suspending agents, together with diluents
such as water, ethanol, propylene glycol, glycerin, or
combinations thereof. Additionally, it is also possible to
administer the compound of the invention topically and this may
20 be done by way of creams, Jjellies, gels, pastes, ointments and

the like, in accordance with standard pharmaceutical practice.

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

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

30 a conventional manner in accordance with standard veterinary
practice. As an alternative, the compound may be administered
with the animal feedstuff, and for this purpose a concentrated
feed additive or premix may be prepared for mixing with the
normal animal feed.

35



normal ani mal feed. 35 WD 01/34574 PCTI USOCQ 31009 -42 Methods of preparing
various pharmaceutical conpositions with a specific amunt of active
conmpound wp@1/kazeyn, or will be apparent, to those skill e®ddrmusobdmoart. For
exanpl es, see Rem ngton's Pharmaceutical Sciences, Mack Publishing
Conpany, 5 Easter, Pa., 15th Edition-42975). Adninistration and Dosage
Admi ni stration of the conpounds of the present invention (hereinafter the
"active worpedndés) brepamibg ekfrécted Mg ramre UEQ et sdn drat t keiadb| Bsth
delivery of the_compaunds to.the.site [Woly h t hads pref bl y

i ncl ude or 8PSFat&s %Hh%%n%sgf' nhicttﬁlé}ef o(?éﬁn%?&%gbﬁétzs?élﬁ)nﬁhdggdgﬁalﬁ re}gﬁt es,
par ent ergbpai@hect iton (howed udkngliedt riaverous, agtibcut Basowsianmisnusesl ar,

i ntravascul ar or |nfuysion topical, rect el i on, ile
par ent eraft 3 %‘b ugics s AMes egacg?ar%dgg%émﬁﬁ@t?g% %ﬁ\!}fs
prefers ech §0sr | hea hydr ochl pdi deoB poPyhbrph.  The anount of the active
conpound adm nistered will be dependent on the subject being treated, the
severity of the disorder or 20 condition, the rate of adm nistration and
the judgesmnti of rdheon pseSCDbbag physi ci an. However, an effective dosage
is in the range of about_0.001 to about. 100 ng_per kg bod 2] gh day,
pr ef er abhnEBbEETATE PR abolit B8 g WHAHS i ¥Tsi ngle rgeéle\r/li de h %Eggﬁ For
a 70 kg (woBa;inkbisrwenkd am@urt torabauwtd @.)05 tar2babetifedtgdday, any
preferably about 0.2 to about 2.5 g/da n sone_instances,. dosa | evel s
bel owlQ Heetoagr tRRAI €GP 1Te dﬁ%drve%éf fréﬁ%ecﬁﬁl{foﬁggﬁo&é’t &h %ﬁggug e,
whi | e i ngot het casesssthdinolar geretosesl mynbeueapboyedroitReutsucausisng
any harnful side effect, provided that s%chdl ar.ger do%es are fi r%tergilvi ded
into 30iBevieral &l HosdSHET SadnithiteerHC SR 3hr 5GGRGGr t RETGAY

injection (including intravenous, subcutaneous, intramuscular,

intravascular or infusion), topical, and rectal administration.
15 While parenteral administration is usually preferred, oral

administration is preferred for the hydrochloride B polymorph.

The amount of the active compound administered will be dependent
on the subject being treated, the severity of the disorder or
70 condition, the rate of administration and the judgement of the
prescribing physician. However, an effective dosage is in the
range of about 0.001 to about 100 mg per kg body weight per day,
preferably about 1 to about 35 mg/kg/day, in single or divided
doses. For a 70 kg human, this would amount to about 0.05 to
25 about 7 g/day, preferably about 0.2 to about 2.5 g/day. In some
instances, dosage levels below the lower limit of the aforesaid
range may be more than adeguate, while in other cases still
larger doses may be employed without causing any harmful side
effect, provided that such larger doses are first divided into

30 several small doses for administration throughout the day.

[6,7—bis(2—methoxyethoxy)quinazolin—4—yl]—(3—ethynylphenyl)—
amine hydrochloride, preferably the stable polymorph B form, at
doses of 1-7000 mg/day, preferably 5-2500 mg/day, most
35 preferably 5-200 mg/day, is also useful for the treatment of

patients (as measured, for example, by increased survival times)



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

hydrochl ori de, preferably the stable polynorph B form at doses of 1-7000
ng/ day, mebesam y 5- 2500 ny/ day, nost 35 preferably 5-20@cmmisoeE3p09 s al so
useful for the treatnent of patients (as neasured, for exanple, by

i ncreased survival times) WO 01/34574 -B&T/ US00/ 31009 -43 by using

conbi nation therapies, for exanple in NSCLC (II1lb/V), as a 1st line

t her apy it s tag bopbmbi n pach i teeedpiors, denriavinie dins PIS&Licn, (LIALKECLC
(111b/Vv), as a 2d.line.ther it h ter ]%}g] : E@é’g?z{‘@a Kk
cancers,®8s & 2nd i ngl%et hgcﬁgepryggvg t h&?réghotc%erxat e %t’glrrhpatl ent s&flgf ractory
to 5FU gksplesbine/cisplatin, in NSCLC (IIIb/V), as a 2" line therapy

)
[ 6, 7- bi s(2- net hoxyet hoxy i nazal i n;4-yl.] -(3-et enyl) - agihe
hydr ochl Bt FBe, 358t anl égahé—nsta%‘"i‘% 2l yr?(&%&h %é/‘%%%g At 10 dbdes oF
1- 70005 nghdaypy pr ef efabl ynd12500: maf/eday fompst ppr efet abl yr SE200- )y dayl i s
al so useful for the treatnent of patients with additional conditions,
i ncl udi néFBéﬁéFEéF‘F&n'cancer, with or without gentitabine co-treatnent, as

first line therapy, for renal cancer, gastric cancer, prostate cancer, 15
col orectal cancer (e.g.

_ as a_2nd line therapy for, patien g failed
5FU LCV/ [P noPacdr? T%?%%Y?téﬂéyéﬁgénﬁgrﬂlﬁ%p%t%%ﬁl ?%ﬂ %%;ﬁyﬁpggg%?& Brain,
ovari an, off gastydapentervieal pregacessy Hor stuhld reatynents) B rfadvarded
di sease patients with _refractory di seas treat nen fectiveness |
readi 1) Aefreor &f 20 by Hh T ded %%ﬁ%ﬁ%%féf a?g,‘tzéﬁfoi N odsEa T PSR G o
progr essi,QRre@LpaAR iNCIEASEy)Ha$Hr YEVallsii mseful for the treatment of
[ 6, 7- bi s( 2- met hoxyet hoxy) qui nazol i n-4-yl |- (.3-ethynyl phenyl )- amne _. .
hydr ochl BeEdENtEr etérdbi Votie 197401 e cﬁé PIY B fldlrcﬂ\u ?325 RYBiCA 1Y used
at doses_ gf 47000+ Aubday; - Rpet egaht vt 5o 258 0corgt eaymempsta preferabl nS- 200
ng/ day, for any of the above treatnents, .

therapy, for renal cancer, gastric cancer, prostate cancer,

15 colorectal cancer (e.g. as a 2nd line therapy for patients who
have failed 5FU/LCV/Irinotecan therapy), and also for
hepatocellular, bladder, brain, ovarian, breast, and cervical
cancers. For such treatments, in advanced disease patients with
refractory disease, treatment effectiveness is readily monitored

20 by an increased response rate, an increased time to progression

or an increase in survival time.

[6,7—bis(2—methoxyethoxy)quinazolin—4—yl]—(3—ethynylphenyl)—
amine hydrochloride, preferably the stable polymorph B form, 1is
25 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.

The examples and preparations provided below further illustrate
30 and exemplify the compounds of the present invention and methods
of preparing such compounds. This invention will be better
understood from the Experimental Details which follow. However,
one skilled in the art will readily appreciate that the specific
methods and results discussed are merely illustrative of the
35 invention as described more fully in the claims which follow

thereafter.



The exanpl es and preparations provided below further illustrate 30 and
exenplify the conpounds of the present invention and nethods of preparing
such conp@ysdssi4This invention will be better under st oodp€T/us0ot3neEn9
Experimental Details which foll ow However, one skilled in the art wll
readily appreciate that the specific -4#thods and results discussed are
nmerely illustrative of the 35 invention as described nore fully in the
clainswgﬁ%%k Ny, dEeseadter. WO 01/ 34574 PCT/ US00/ 31009 - 44-

EXPERI L DETAILS Exanple 1 - Preparation of compound of fornula 4

React i OExaBiplRl 1 H8Repayastes@ Cemuns wf HRFmg A HvF, cH3Cl, H3C ~~\ 0
N MAE294. 31 NM¢312 75 34 5 The followng naterials were used in the
synthem%?ﬁﬁ MY compound of fornmula 4: Materials Quantity Units

Equi val ent sNol umes  Conmpound of OHornula 3 88.0 kg 1 equival ent 10 Ti onyl
chloride 89.0 kg 2.5 equivalentg D nethylformam de 11 kg 0.5 eqU|v | ent

met hyl enél:€h| orirde 880 kg, 50%credi unilindr oxinde
required L 1‘%qU|vaIent 880.0 L 10 Wkg 18 The foI
is exenplary %f th proge folTow in the s&nthe i S of
conpound:y { oPMEdrihfika 3,0°8800" L wwf hy
chl ori de, and 11. 0 kg on di met hyl f or mam de were chargeds3ixrsa

3 4

5 The following materials were used in the synthesis of the

compound of formula 4:

Materials Quantity Units  Equivalents/Volumes
Compound of formula 3 88.0 kg 1 equnvglent

10  Thionyl chloride 89.0 kg 2.5 equ!valents
Dimethylformamide 11 kg 0.5 equivalent
methylene chloride 880.0 _ L 10 L/kg
50% sodium hydroxide solution as required L 1 equivalent
Heptane 880.0 L 10 Ukg

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 1t 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 1is
maintained at less than 25 °C. The biphasic mixture 1is
30 stirred for fifteen to twenty minutes and allowed to settle

for a minimum of thirty minutes. The layers were separated



clean, dry, glass-lined vessel under nitrogen atnosphere. 89 Kg of thionyl
chloride were added to the mx while it is maintained at a tenperature of
a less tRapoB8uses during the charge. The contents of the PEaASIEI0MesSsel
were then heated 25 for a mnimumof five hours at reflux tenperature
before sanpling for reaction conpleti4n and the pHis adjusted to be

mai nt ai ned between 7.0 to 8.0, by using 50 % NaCH, as required and the

t enper at ur gnaf thke oregetiicon ayiext wes iconawaitmtegieded catl /1%esxf tHah YBLEe The
bi phasic m xture is 30 stirred for,.fiftee 0 -t y..m a0y dto
settle foPYarRIMAVATI 5‘?%%#??3 ((r:)nh%% le('sée.' %icoll’ayegs av\r}lragr %s%%ar at egb%/%me

01/ 34574 PCELUSNELILNS:t -14% tandh tde ohgamemaliayer weshodmeenteatedided 1/3
of its volunme b

removin t hyl ene chl ori de. L S deg with
conti nued HNSEL I¥5?i ﬁSBFg%%Eer%?@%?%ga rr%‘?%ﬁreaﬁ%&c%l%ﬁwe uégl\?i I%?hggj
di stild atecpeaches aikeqperatyrenbet weeredSarntkts&s C.0 The T xtGreveas
then cooled to between 10 to 15 C over 5 hours _and_gr.anuy ed .f.qr
mi i mum of 51 oS wAtH (e NGds  ber ng i'SorEtEd By £ I]?!r)g% i anltglnd%v%shed
with 220 L hepans :rkheisolaesa (bor mila rétdompount)waeneddwmiiet i22@ L
vacuumdrier at 45 to 50 C _10 Exgrrpl e12 - Aternative Pr epfgtjrrateidonirg)fa
Conpound ohepsemd-a 4TN¢ nSPhadp eddOrEH tehown™ TP BXapl 891 §8ditim
bi car bonat ¢ jpBY,; SuGeesskulidsy the sws€d .i nst ead of sodi um hydroxi de as shown
in this Exanple. 15 Materials Quantity Units Equi val ent sNol umes Conpound
of forlhula 3 30.0 kg 1 equivalent Thionyl chloride 36.4 kg 3 equivalents

D et hylé:?mgdf 3 APe&kfnfe PrEWH &8l Ation 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
Materials Quantity Units EquivglentsNqumes
Compound of formula 3 30.0 kg 1emwman
Thionyl chioride 36.4 kg 3eqmvaenm
Dimethylformamide 3.75 kg 0.5 equivalent
20  methylene chioride 300 L 10 L/kg
50% sodium hydroxide solution as required L
Heptane 375 L 12.5 L/kg
Heptane (wash) 90 L 3 L/kg
Sodium Bicarbonate 64.2 Kg 7.5 equivalents
25
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
30 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
35 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 Dby using 50%

sodium hydroxide solution as required. The biphasic mixture



20 net hyl ene chloride 300 L 10 Ukg 50% sodi um hydr oxi de sol uti on as
required L Heptane 375 L 12.5 Wkg Heptane (wash) 90 L 3 L/ kg Sodi um

Bi car bon Kg 7.5 equivalents 25 30.0 kg of the cormu@ ormul a
3, 300. a%‘éé]?ézfﬁgéne chloride, and 3.75 kg of dinethylfornmam eoglieoroge
charged to a clean, dry, glass-lined vegssel under a nitrogen atnosphere.
36.4 kg of thionyl chloride was added f0 the mx while it was 30 mai ntai ned
at a tenperature of |ess than 30C during the_  charge. _The cont of, t he
reaction vessel skerdschehchedtddeqt Tef Fﬁ?nFénﬁ‘éP%t%ﬁrse ?%cfcr %%ﬁ%% orteCg
sanpling for.reactisQn sommletian. ofhenieact immumas une Was-200T ed tThe
20-25C and added slowy to a stirred solution of, sodium bi@@r{cbeorp@} 54.2
35 kg and wAReero7UEreodfRATREEACRG tHAtC 1 fenperat It Wl “Hai nt ar ned
at |ess thap 10G Jhe fd nal1 pkd ofy thendvinsuke thyasnadiusbeddeo w15k nof he
range 7.0 to 8.0 by using 50% sodi um hydroxide, so 'Uti'cﬁﬁa% requci) ed.hél'he
bi phasisc m xeptanwD B2A34574ePCT/MISE0/ FLET U4k SHirF et orCF i fiden to

twenty m “”Egﬁ?\a%?na' howed 10 $8titdra dofura imi s oft thiaty réathes at
10- 20C. The ayers were Separated and the or%ani G Iaéer was éoncent%a(tjed
to 1/3 of itemperamerdybeewoeing® msthyitrne cAP6r M4 Us95125f 8 Heptane” was

added wi th conti nuedsdi stiLlayi ol dhe gremeiniag methyl ene ietbord tlel
until the drstillate reached a tenperature between 65 and 68C. The m xture
was then cobbed withOthe 5CloderbaihguiSahef 4l at et oo Mfi Wafief 1
hour with the gog'ggs ?gitgglei solated by filtration and washed 10 with 90L
hept ane. Th&*581 F'ds ? rmul’a 4 conpound) were dried in a vacuumdrier at

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
PP et
= OH H,cO~ 0 N HN X
aOH(MW=40) MW=313.75 H3C\O/\/0©\/£N
NH,

" —_— o //l HCl
NH, toluene toluene, acetonitrile H,C” ~"0 N
2 : MW=429.9
MW=175.23 MW=116.2

The following materials were used in the synthesis of the

compound of formula 6, as intermediate, and the compound of

20 formula 2:

Materials Quantity Units Equivak_antsNqumes

Compound of formula 5 61.1 kg 1.2 equivalents ,

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

Filteraid ! 0.5 kg 0.017 kg/kg (WRT to ¢’mpd 5)

Compound of formula 4 90.8 kg 1.0 equivalent ,

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

30



45 to 50C. 15 Exanple 3 -Preparation of conpound of forrmulas 6 and 2 (Step
2): Reaction: O CHCH3 H3C Oi0O / N OH H3CO ~O N HN MA£313. 75 H3C,

=" "O Nagbloiw¥s4d) | \ ~ . HCO O, 'j NH toluene NH2 t ol ueas/usawzmeni trile
H3C ON z A MAE429.9 MAEL75.23 MAE116.2 The following materials were used
in the synthesis of the conpound of f4grmula 6, as internediate, and the
conpound of 20 fornmula 2: Materials Quantity Units Equival ent sNol unes
Conpoun far nul_a fati®nl of RBHPRINNE TFrwane 489 L 8 L/ kg (WRT to
f or mul aggg%p%%d@ 25&% um hydroxi de pellets 4.5 kg 0.1 equiq\fﬁ rlt S

Fi | t er aiTdle0 £51RgwO.NYL ProgERYrEVRT B3RP hpElY 531 EfpotifcE BT dor O:L £%90. 8

kg 1.0 equiyval ent A itrdl 3 Likg-§ ut® enfpd Mermei\We

01/ 3457&%6’[?%86%5’%%%%3% % %%n%fjlém%z? Igr g%ar};(%?i on of conpound of fornula
2 The f ebmpwiung: priocedureld exenpl ary of the procedure to follow in the
synthesis of the formula 2 conpound and internediate conpound of fornula
6: 5 61.1 kg of formula 5 conpound, 4.5 kg sodi um hydroxide pellets and
489 L tol uengwer exgharrgetbinaila cb eanmpdupd, 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
I, 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 6) .

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 °C. The solids (compound of formula 2, polymorph A form, or
mixture of polymorph A and B) were then isolated by filtration
and the filter cake was washed with two portions of 50 L

acetonitrile and dried under vacuum at a temperature between 40

35 and 45 °C.



reacti on vessel under nitrogen atnosphere and the reaction tenperature is
adj usted to between 105 to 108 C. Acetone 10 was renoved over four hours by
at nosphernygofisgstd | | ation while toluene is added to mai nt 2CH/US00BI009TUM
volunme of 6 L of solvent per kg of fornmula 5 conpound. The reaction

m xture was then heated at reflux tempgature, returning distillates to
pot, until the reaction was conplete. The 15 m xture was then cooled to

bet ween 20 .t0 395 i Shegt LABL 2t 8bUREYq0Et40n00k tolkuengandndrh kg
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wer e 30 Aagiratiecddaryatatheastmaiet hour at a tenperature between 20 and 25
C. The solids (conmpound of forrmula 2, polynorph A form or mxture of

pol ynorph A and B) were then isolated by filtration and the filter cake
vwas washed mithpbwe portilons ef s66veredcetheni tadiws @my dihedplindgr vABuum
at a tenperature between 40 35 and. 4 74 [ 4S00£31609 4- 48
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rticularly favored if isopropanol i .
particu paH ' wailol eidmprovgo hgpraage L 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:

2B ethanol
20 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 Equivalent.sNqumes
Polymorph A (formula 2) 117.6 kg 1 equivalent
ZB—):athar?oI 1881.6 L 16 L/kg
30 Water 470.4 L 4 L/kg

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:



used in place of acetonitrile. However, the use of isopropanol 5 or other
al cohol s as cosolvents is disfavored because of the propensity to form an
et her |inkaagskeiween the al coholic oxygen and the 4-car lrpar/udoosives

gui nazoline, instead of the desired ethynyl phenyl amno noiety. 10 It has
been further discovered that adjusting4bhe pH of the reaction to between
pH 1 and pH 7, preferably between pH 2 and pH 5, nore preferably between

pH 2.5 and pHi4; posly Rreferaionymdich A tbdrimprovees hefrabéywbrphe A
reaction. 15 Exarrpl e 5 - Recrystallization of conmgound of ch-f rrryl d.25Ewhi ch
may be in pol grr ph) AWedem 6R2RIRHx UG e of S T morphs A SHd 8" {6

Pol ynorph B (Step 3k Reasti on:i 1, 2@-2BhehbanaindPol yoous ph ArRodynongar Ba
water The foll'owng materials were used in the conversion of pcool y, o pl A

(or mxtures ofitpobgnorphesEiarrl BJNS & PELYAOPER B 0f 24 HeS S5 Copound of

for nul ? 2: I\/at(g8i8al %)@QHB! ty, U 1580 [Boli wakentgsNelcwaesuntol yobeplsocAids
(formufFa 2) 117.

kg 1 equivalent 2B-ethanol 1881.6 L 16 gk%ﬁgjg 7}@&&3;
470.4 L 4 L/ kgiFhelfel.| Blengopusdeauiesi §OXERDIt&r Y5 e5Foded sed to
convert pol ymorph A X Eyr es1 08 pobynogphs AodnsbB)d i dyic dtheon mante
t her nodynam cSPﬁycle%gFéggon ph % of the conpound of 35 fﬁ]r la 2: WO
01/ 34574 PCTI ¥8Q03100%as 4011le s ke bidt he poFyadrpRCA2RGr oM xturtds Yof

polymorphe 2 oe Sl pafier 989 8 anchean o, croagiian ymssel vas
10 granulated for 2 hours at this temperature. The mixture was
further cooled to between 0 and > °C over a minimum time

of 4 hours and granulated for a minimum of 2 hours at this
temperature. The solids (polymorph B) were isolated by
filtration and washed with at least 100 L 2B-ethanol. The

15 solids were determined to be crystalline polymorph B form
of [6,7—bis(2—methoxyethoxy)quinazolin—4—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 understood

25 that the methods described herein are only exemplary and
are not intended to exclude variations in the above
parameters which allow the production of polymorph B in

varying granulations and yields, according to the desired
storage, handling and manufacturing applications of the

30 compound. The solids were vacuum dried at a temperature

below 50°C and the resultant product was milled to provide

the polymorph B in usable form.

35



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 t owbatmesm 65 and 70 C and clarified by filtrati orPCTWS0b/31009v speed

agitation, the solution was further cooled to between 50 and 60 C over a

mnimumtime of 2 hours and the precipb@-ate was 10 granul ated for 2 hours

at thls terrperature The m xture was further cooled to between O and 5 C
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15 Phase I Clinical Studies
Phase I clinical studies of the stable polymorph B form of [6,7-

bis(2—methoxyethoxy)quinazolin—4—yl]—(3—ethynylphenyl)—amine
hydrochloride have been effectively completed in volunteers,
initially, and subseqguently in cancer patients, at single doses
20 ranging from 25-200 mg/day or 100-1600 mg/week. Data from these
studies revealed no adverse events that were greater than
moderate in severity for a dose of 150 mg/day. In a daily dosing
regimen study the dose limiting toxicity at 200 mg/day was
diarrhea. This observed side effect was effectively controlled
25 at the 150mg daily dose level using Loperamide (Imodium®). The
second adverse event observed 1in these studies, and most
significant toxicity at 150 mg daily, was a monomorphic
acneiform rash analogous to that reported for other EGEFR
inhibitor agents in clinical trials. This rash had an “above-
30 waist” distribution including face, scalp, neck, arms, chest and
back. The rash has a unique histopathology of PMN infiltration
with mild epidermal hyperproliferation. It is not consistent
with drug hypersensitivity nor does it appear to be a “named”
dermatological condition. This rash has not been a significant
35 impediment to patients staying on the Phase II trials. The
stable polymorph B form of [6, 7-bis (2-methoxyethoxy)quinazolin-



Example 6 - Cinical studies utilizing treatnent with the stable pol ynorph
B formof [6, 7-bis(2-nethoxyethoxy)quinazolin-4-yl]-

( 3- et hynwyphenyd7x - am ne hydrochl oride. 5 The stabl e pol ynequudsosmom of

[ 6, 7- bi s(2- net hoxyet hoxy) qui nazol i n-4-yl]-(3-ethynyl phenyl)-am ne
hydrochloride is a potent, selective and orally active inhibitor of the
epidermal growth factor receptor (EFGR) protein-tyrosine kinase, an
oncogene -that- (Bass tieery lgssocy At-etivid hitde dbarrian M dresa Hasi@d i
characteristic of cer_.cells. .Thi o] j in | pat ¥
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have Been gfifectivelycsanpliet edn mneolrhtseers, stidyt bdl 28, ratd esulsseduent |y

in cancer patients, at sinhgle doses 20 ranging from 25-200

100- 16003 Fg/AReek . F TRt 4 farloﬁfet Hese astyuecﬁresaqflrte(%fea]lne%epﬁtol%rcljv%ggéexd%%ﬁ 55t hat
were grealer 4 haut i smpgder adtaimeseveivd yf fan @ tbseowfhd50 ng/day. In a
daily dosing reginmen study the dose limting toxicity at 200 ng/day was

di arrhea. This observed side effect was effectively controlled 25 at the
150ng dai] yodase levedstsh noshopersanitd® 1(d nodiamg r pyofThe, séeonstadverse
event observed in these studies, and st.. significant toxicjt t 0 ng
dai | .0 wed vaamsHodorishie ©fackei Fdim VJ;_D eta{h%ffgeg%h X@quHé?Z?je]p%_r?—e)ﬂffor

ot her EGHRcd{ifH pididn poensind) wjdid@dlotidal ss dhis uash dadianes abdve 30
wai st" distribution including face, scalp, Pchk’ arns, chest a.Q)(,j p%@( The
rash has a QR qis/ 4%t gper HRADYYY of PN i1 T atTont BE TH Tt epi der nal
hyper pr ol f£rAt 110N phblsel $ BOLnCOASI SdiEfina tidrh Lhudy Jryparsebsakt byl hyraor
does it dppear to be a "naned" dernatol o%i cal (iondi ion. TQis rash has not
been a g*%ﬁﬁqqqﬁﬂﬁ drugs or treatments, preferably selected from one O

15 the following group - Taxol, Gemcitabine, Taxotere, Capcitabine,
5FU, Cisplatin, Temozolomide, radiation treatment, and

chemcoradiation treatment.

Phase II and Phase III Clinical Studies

20 Three Phase II single agent studies of the stable polymorph B
form of [6,7-bis (2-methoxyethoxy)qguinazolin-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—yl]—(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



35 inpedinment to patients staying on the Phase Il trials. The stable
pol ynorph B form of [6, 7-bi s(2-nethoxyet hoxy) qui nazolin WO 01/ 34574

PCT/ USQOY ;51 4-yl]-(3-ethynyl phenyl)-am ne hydrochlp¥iigo/age PEEN
tested inéagg?‘ggél of 290 patients in Phase | and ongoi ng Phase Il studies
and denonstrates a well tolerated safekty profile. Furthernore, prelimnary
evi dence of effectiveness was observed 1n Phase | 5 studies. For exanple,
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status. Partial responses were observed in two patients who had
15 been treated previously with two and three different
chemotherapy regimens. Thus it appears that the stable polymorph
B form of [6,7-bis (2-methoxyethoxy)quinazolin-4-yl]- (3~
ethynylphenyl)-amine hydrochloride is a well tolerated, oral
medication which is active in non-small cell lung cancer.
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
75 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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3. A crystalline polymorph of the hydrochloride salt of N-(3-
ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine
designated the B polymorph that exhibits an X-ray powder
diffraction pattern having characteristic peaks expressed
in degrees 2-theta at approximately 6.26, 12.48, 13.39,
16.96, 20.20, 21.10, 22.98, 24.46, 25.14 and, 26.91, which
is substantially free of the A polymorph.

4. The polymorph of claim 3, characterized by the X-ray powder

diffraction pattern shown in Figure 3.

5. A composition comprising a substantially homogeneous
crystalline polymorph of the hydrochloride salt of N-(3-
ethynylphenyl)=-6,7-bis (2-methoxyethoxy)-4-quinazolinamine
designated the B polymorph that exhibits an X-ray powder
diffraction pattern having characteristic peaks expressed
in degrees 2-theta at approximately 6.26, 12.48, 13.39,
16.96, 20.20, 21.10, 22.98, 24.46, 25.14 and, 26.91.
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7. The composition of claim 5, 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.

8. A composition comprising a crystalline polymorph of the
hydrochloride salt of N- (3-ethynylphenyl) -6, 7-bis (2-
methoxyethoxy)-4-quinazolinamine designated the B polymorph
that exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed 1in degrees Z2-theta at
approximately 6.26, 12.48, 13.39, 16.96, 20.20, 21.10,
22.98, 24.46, 25.14 and, 26.%1 in a weight % of the B
polymorph relative to the A polymorph which is at least
70%.

9. The composition of claim 8, wherein the B polymorph of the
hydrochloride salt of N- (3-ethynylphenyl) -6, 7-bis (2-
methoxyethoxy)-4-quinazolinamine exhibits an X-ray powder

diffraction pattern having characteristic peaks expressed



crystalline polynorph of the hydrochloride salt of N-(3- ethynyl phenyl)-6,
7- bi s(2- et hoxyet hoxy) - 4- qui nazol i nam ne designated the B pol ynorph that
exhi bi t s yamorssspy powder diffraction pattern having char acresieiio® 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,-526.91. WD 01/ 34574 PCT/ US00/ 31009
-54 6. The conposition of claimb5, wherein the hydrochloride salt of

N- (3- et hynyl phenybyrbecé- bi-shataetboxppibrxyptd4iyqui nazol i nami ne exhibits an
X-ray powder diffraction pattern having characteristic peaks expressed in
degrees 2-theta at approxinmately: 2-Theta | rel 2-Theta | rel 2-Theta

| (rel 2-Theitaeth I @fel)2] THerta |i I(edl| 26hat85 1reld | @-Tetw68(ral) 5 22Phe@g? ldelB| 27. 534
0.9 32.69%d55/ [71@6D| 375688, PIB |027.9838, 583 2, 2758 14891 |5328922451.7 |
9.553 3.9 480749 13.5 238908 3.00/ 2828599 4, 3.334 789481 |51.517 251 | 5179|379
1.0 24.45%.6%38 2D.990| 1184435 7137 |028908 2| 483 | 624600 198 14347195 188 10.0
29.797 2.[111384288 1.50| 1837885 19 6| 20.4584| 582 2B @007 1317 R03DB7 (_8834. 809
0.6 14. 7814831 P16.4038 20499 [2%4.90328.188 30100 3989737 249113628815 $8012. 9
21.873 4.[71338552)7 268 | 20.784%5 #.2 3258643 134 18090 508 223%805 4 8624 911
5.6 31.81514784 38.214 | RP17107 | Thé rgéﬁgg%irig(rzn 0P0-29%iim! & \Aié\%%j_ﬂ_%&g_hl.(3_
et hynyl phletbyi2p- 6 72.9i §(2-Gfpt h A elt Xyl - 4« Tl nééﬁ‘iﬁ d i hWeftrochfodide i n
theypgl 5%?609598 o8-bn il L248Arlack®rli ?ﬁm‘hy 5(5na LBy pa\f}ﬂir 3y e 1 o4

pattern shown-in Figure 3. 8. A conposition conprising a crystalline

pol ynor ph of the hydrochloride salt of N (3-ethynyl phenyl)-6, 7-bis(2-

nmet hoxye%}oxy%ﬁé- qui &ﬁﬁ@éi@% ne gesi gnatied the B polyoos ph tHhat nexhsi-bits
an X-ray powder diffraction pattern havi ng characteristic peaks expressed
in degrees 2-theyavaphenyl) -6, 7-bis (2-met oxyethoxy)~4~-quinazolinamine

hydrochloride in the polymorph B form is characterized by

£ion

Voot

the X-ray powder diffraction pattern shown in Figure 3.

11. A pharmaceutical composition which comprises a
therapeutically effective amount of the polymorph of claim

1 and a pharmaceutically acceptable carrier.

12. The pharmaceutical composition of claim 11, wherein said

composition is adapted for oral administration.

13. The pharmaceutical composition of claim 12, wherein the

pharmaceutical composition is in the form of a tablet.

14. A method of treating a hyperproliferative disorder in a
mammal which comprises administering to said mammal a
therapeutically effective amount of the polymorph of claim

1.

15. The method of claim 14, wherein the method 1is for the
treatment of a cancer selected from brain, squamous cell,
bladder, gastric, pancreatic, breast, head, neck,
oesophageal, prostate, colorectal, lung, renal, kidney,

ovarian, gynecological and thyroid cancer.



approximately 6.26, 12.48, 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14
and, 26.91 in a weight % of the B polynorph relative to the A pol ynorph
which iswholesss 700. 9. The conposition of claim8, whecaiuso/bmosd

pol ynmor ph of the hydrochloride salt of N (3-ethynyl phenyl)-6, 7-bis(2-

met hoxyet hoxy) - 4- qui nazol i nam ne exhi bists an X-ray powder diffraction
pattern having characteristic peaks expressed WO 01/ 34574 PCT/ US00/ 31009
-55 in degreesp- thetr@at cappexiirat £ ywh2réhet ate reétRedhetfa forelthe
2-Theta | rel 2-Theta | rel 2-Theta | rel g. 5 100.0 17.668 2 g 2.982
4.8 27.534 0.9r82tBERC 107 7. §8DCST 2 SP4°E§58%. 57953, BYy '8 LgtTas L B9

33.245 1.7 9.2R3e3 Int81449 L& rd3t906 HWr28ubldarked ,34nddd in8 nkkidil4
1.5 19.379 1.0 24.459 6.8 29.000 1.4 35.737 0.8 12.483 6.4 20.196 14.4
25.138 10.0 29amgyrp. qoBeroggll rncey, 385! §S220°934°4: 2 25. 617 3.7 30. 267
0.9 36.809 0.6 14.781 2.1 21.103 14.4 25.908 3.9 30.900 1.6 37.269 1.1
15.720 2.9 21.873 4.7 26.527 2.8 31.475 2,2 37.643 1.4 16.959 5.5 22 452
4.5 26.911.5. Bha1ngusoQ. o 3g.ai1y 14, 7where The-hohssPPEBhIat LRI &t g 1ve

wherein the N CU
t f bout 0.001 to about 100 mg/kg/day. _ _
ethynylphenylf?é§9-b%§(2¥%%t%6%§ethoxy)-4-qU|nazoI|nanlne hydrochl oride in

the polynorph B formis characterized by the X-ray powder diffraction
pattern shown g ELonee AL Aphapaeceut ical cRrFpesiti D] whi eheconpr i ses
a therapeUtlcaFIy effective anmount of the, polynmorph of claim 1 and a

phar maceut i cakigpuatcept abde @@@wﬁek;Ulzﬂxﬂﬁe3éhﬁgﬁgééﬁ@Ycal conposi tion of
claim1l, wherein said conposition is adapted for oral adm nistration. 13.
The pharnmaceutical conposition of claim 12, wherein the pharnmaceutical
conmposi t Len i Shenmeheod ovinadfaim fldbl eherein the therapeutially effective

amount is from about 1 to about 7000 mg/day.

20. The method of claim 19, wherein the therapeutially effective
amount is from about 5 to about 2500 mg/day.

21. The method of claim 20, wherein the therapeutially effective
amount is from about 5 to about 200 mg/day.

22. The method of claim 21, wherein the therapeutially effective
amount is from about 25 to about 200 mg/day.

23. A method for the treatment of a hyperproliferative disorder
in a mammal which comprises administering to said mammal a
therapeutically effective amount of the polymorph of claim
1 in combination with an anti-tumor agent selected from the
group consisting of a mitotic inhibitor, an alkylating agent,
an anti-metabolite, an intercalating antibiotic, a growth
factor inhibitor, a cell cycle inhibitor, an enzyme, a
topoisomerase inhibitor, a biological response modifier, an

anti-hormone, and an anti-androgen.



14. A method of treating a hyperproliferative disorder in a mamual which
conprises admnistering to said manmal a therapeutically effective anount
of the pelygpsidhs of claim 1. 15. The nethod of clai m 14, poirarseé/soohe
method is for the treatnent of a cancer selected from brain, squanopus
cell, Dbladder, gastric, pancreatic, b$kast, head, neck, oesophageal,
prostate, colorectal, lung, renal, kidney, ovarian, gynecological and

t hyroi d gances . (\WOHRY 346574 rBEELUSHO0/a31609stabbirks. pPhgnpephociof NTlar m 14,
wherein the nethod of for_th trea nt.of a canc e -

non- snal | ceI¢t¢%lp}é%ﬂﬁé}'%h%dﬁb????%ﬁ%%)f%?glh%{/ {i in&%‘tﬁ%g?ﬁﬁ%%l and
neck cancer ,hwéﬁ’ﬁgﬂd(ﬁ@@@@@naﬂ&j rerals pangrorpi 7whildie ametchodesf te¢ai m
14, wherein the therapeutially effective gﬂ?_untth i S lf rLom %ﬁq%t 7Qb99%210
about 100 ng/KegRlay Ot18. FaWeY et hod o€ cl & i 14 XIher & ¥ he t herapett i al | y
effective ampuntodsdHam ahoutiate1 ahoutndmhydgiiday.delan Eheomeehod of
claim 14, wherein the therapeutially effective anount is fromabout 1 to
about 7000 npteaysiong TR Ethod of claim 19, wherein the therapeutially
effective anount is fromabout 5 to about 2500 ng/day. 21. The met hod of
claim 20, wherein the therapeutially effective amunt Sif@f@}rﬁ&m bo%%]eS to
about 2005 ny/ Bay. @2thdhe Gfet Kdd18f  éFai 29 herdih t3& a%élﬁt gfly
effective a j r out 25 to about 200 ng/day. 23. A nethod for
the treat rren?g%%%i%/%e%%ﬁi ferative disorder in a mammal which conprises
adm nistering to said mammal a therapeutically effective anount of the

pol ynor p96of ﬁllgl thddn gonpi pahi on Wik an rantd ¢ lemiyrageidersal)edt ed from
the groUup consisting of a mtotic inhibitor, an al kyl ati ngnlaogreirge,

bis (2-methoxyethoxy)-4-quinazolinamine hydroc is
prepared by coupling a compound of formula 6
6
NH,
with a compound of formula 4
Cl
H,;C ///“\\\V///()
~o Sy
4.
H,C o)
7. The method of claim 26, wherein said compound of formula 6

is prepared by reacting a compound of formula 5

CH ,
CH ,

F OH



an anti-netabolite, an intercalating antibiotic, a growh factor

inhibitor, a cell cycle inhibitor, an enzyne, a topoisonerase i nhi bitor,
bi ol ogi ca se nodifier, an anti-hormone, and an antj . WO
01/ 34574 PO bl

pol ynmor ph of N (3-

et hynyl phenyl ) -6, 7- bIS(2 nethoxyethoxy

31009 -57 24. A nethod of preparing a cryst i ne

desi gnat ed t he B€$ J%QQQﬁhgfia Q?{I §;%dem ESCE¥§£§A5|Z|ng

N- (3- et hyhyt phtHsi>

oxye oxy U|nazo i'namn

3_4 quinazolinanine hydr ochl ori de

a

hydrochl oride in a solvent conpr|5|ng alcohol 25 The net hod of claim 24,

wher ei n
wher ei n

t he sol vent furth wat.er 2 nmet.hg 24,
%g(S BrhyRY TN rrp‘fbls( Sreth faéthoxmfoﬁndU|ga§% |nanr%
hydrochlor|del$5pr@m£m@deﬁ/byﬂcﬁupbtmggaaceampmmmh(ﬂffﬁmnmﬂha 86 NH2 with

a conmpound of formula 4 G N H3C- O0 O4. H3C ON 27. The nethod of

claim 26, wherein said conpound of fornmula 6

conmpound of forrmula 5 CH3 CH3 OH/ | NH2 OH

’//()\\\«///ﬁ\\\() chgfj

29. A method for the production of the polymorph B of claim 1

comprising the steps of:

a) substitution chlorination of starting quinazolinamine

compound of formula 3

C\O/\/ m
O\/\ )

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

Cl
O
0 P
- \\\J///A\\\() N 4

by reaction thereof in a solvent mixture of thionyl chloride,

methylene chloride and dimethylformamide,

is prepared by reacting a



WO 01/ 34574 PCT/ US00/ 31009 -58 in a suspension of netal alkali and sol vent
and with heating. 28. The nethod of claim 26, wherein said conpound of
formul a 4wom/3ps7epared by chlorinating a conpound of for meGI/GSo@B100H3C O O
aN HIC ON3. 29. Anethod for the production of the polynorph B of
claiml1 conprising the steps of: a) s#Bstitution chlorination of starting
qui nazol i nam ne conpound of fornmula 3 OH H3C .0 Oa N H3C ON 3 having an
hydr oxyl group, ﬁ@e@é@&iﬂ@naoﬁmmﬂpd)wlfd bdr fukauda s H3C O O & N H3C O N
4 by reaction thereof in a solvent m xture of thionyl chloride, nethylene
chloride and di net hyl f or mam de, WO 01/ 34574 PCT/ US00/ 31009 -59 b)
preparation of a conpound of forrmula 6 sinsitu fromstarting

mat eri al of conpound of fornmul H

NH ,

in situ from starting material of compound of formula 5

CH,
CH,

F OH

NH,

by reaction of the latter in a suspension of metal alkali and
solvent and with heating;

c) reaction of the compound of formula 6 in situ with the
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—quinazolinamine
hydrochloride;

d) recrystallizing the N- (3-ethynylphenyl) -6, 7-bis (2-
methoxyethoxy)-4-quinazolinamine hydrochloride, in alcohol, into

the polymorph B form.

30. The method of claim 29, wherein the substitution chlorination

is quenched in the presence of aqueous sodium hydroxide.



5 NH2 by reaction of the latter in a suspension of netal alkali and
solvent and with heating; c) reaction of the conpound of forrmula 6 in situ
with the woeipgzad of fornmula 4 wherein the conpound of f@oTaissoBiooepl aces
the chlorine in the conpound of fornmula 4 to give the N-(3- ethynyl phenyl)
-6, 7-bis (2-nethoxyethoxy) -4-quinazolémam ne hydrochloride; d)
recrystallizing the N-(3-ethynyl phenyl)-6, 7-bis(2-

met hoxyet hoxy) - 4- qui nazol i nam ne hydrochloride, in alcohol, into the
pol ynmorph B form 30. The nmethod of claim29, wherein the substitution
chl orinatilon The Gisenereati alaime 2or e%’@ﬁﬁ%lrbft}heql?é’%’ﬁ?%ﬁ??ﬁnC&@@F&Q?hé‘?nV\D
01/ 34574 PCT/ US0Q43Q0% ¢ -i160 +3L. pFhechrt hot ofusdad MG umheiceirbohbee.
substitution chlorination is quenched in the presence of aqueous sodi um
bi carbonate. 32. The nethod of claim?29, wherein the substitution

chl orination if Ayenchedckncie, presences of aguecustpeLassi Wnlydnaxide,
aqueous pot assium bi carbonate, aqueous potassi um carbonate, aqueous sodi um

carbonate, or s ruanAEd Ker £6F. PESSCRCARR hARLY U RO THSSUEL NEATBFIES"

crystalline pQLﬁﬂ%g&y]ﬁgka%@§umhMgEQEB$@£tQ? Shdo®f potassium carbonate,

N- ( 3- et hynyl phenyl ) -6, 7-bi s(2- net hoxyet hoxy) - 4-qui nazol i nam ne desi gnat ed
the B pol ynor proudsus exrdistalchirPeR6A, cORp?i B AGIhe e -of 1 e) heati ng
to reflux alcohol, water and the hydrochloride salt of

N- ( 3- et hynyl phenyl ) - 6, 7- bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne so as to
form a salduti ohmefhogodbirnghe Heroswictit pPenof 02 betwiser labsupobgnamd »é6 €he q)
clarifying the,solytiQm;and hjarecipi tating nolyprphd oy yrtBes (2-

cooling the .
methoxyethoxy)-4-quinazolinamine designated the B polymorph

by recrystallization comprising the steps of:

e) heating to reflux alcohol, water and the hydrochloride
salt of N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-

guinazolinamine so as to form a solution;

f) cooling the solution to between about 65 and 70 °C;
g) clarifying the solution; and
h) precipitating polymorph B by further cooling the

clarified solution.

34. A substantially homogeneous crystalline polymorph of the
hydrochloride salt of N- (3-ethynylphenyl) -6, 7-bis (2-
methoxyethoxy)-4-quinazolinamine designated the A polymorph
characterized by the X-ray powder diffraction pattern shown

in Figure 1.

35. A crystalline polymorph of the hydrochloride salt of N-(3-
ethynylphenyl)—6,7—bis(2—methoxyethoxy)—4—quinazolinamine
designated the A polymorph characterized by the X-ray powder
diffraction pattern shown in Figure 1, which is substantially

free of the B polymorph.



clarified solution. 34. A substantially honogeneous crystalline pol ynorph
of the hydrochloride salt of N-(3-ethynyl phenyl)-6, 7-bis(2-

met hoxyetWweeysasda qui nazol i nam ne desi gnated the A pol ynor pcT/esvasaod eri zed
by the X-ray powder diffraction pattern shown in Figure 1. 35. A
crystalline polynorph of the hydrochl apide salt of N-(3- ethynyl phenyl) -6,
7- bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne designated the A pol ynorph
charact egj zed, by L o%(lE@anOW@ﬁﬁrlghﬁ@ra@tl%@b@atahelial$povmh10mbglémgume 1,
which is substantla free of the B m)rph VWO 0 /34%4 PST USQQ 31009
-61 36. A conpowt&ibhl%np?@}sylwpi‘s ta Tharg W&é’é‘@ﬁ\éf & i ne
pol ynor ph of ben 1Bia®6 B2 hydrochloride designated the

nmet hoxyet hoxy éﬁo}{}{%ﬁ%pﬁngm%%n%y%r ochl ori de deS| nat ed heg A pol )gmrph
which is characpeim@ﬂpfby YINECH of § oW IR Pk T Y tEexe Oﬁﬁ’&\ﬂ@erpea
diffraction pa ht ero sho é&d:érgléﬁ%f:}fac%ZonAp§@ﬂ@ﬁ§|§H&ﬂd ciofmEil iy 1a
substantially oaneneo crystalline pol ynorph of

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

hydr ochl |de inth of TRl A, Hydastghanact erdrzr@dvudshe
foll ow n§5 peaks %Io;?%rq% Ac,l%\?\?ﬁ %IIQEHB- \71\151\\,/\,;H | ength 1: 9z54056 Wavel engt h
2:1 54439 (Rebryatahzsmey posmyrpmangé# H- i@b%’pmﬁéwl@%ﬂd W& 4o 2=

St epSi ze: 0. 040 Ti t d esholkdle =0 d(A)
| rel d(A) % re 8}(‘2‘#%{ e]F)“% (1\4é PazBcRil: TEoaRo e et )
1.7 4.54453 408 HAEP4D8. za,z 9112318 355 cﬁalrngdg By 84961 R W ifge8s
4.7 3.50393 9.3 %i73148 3.7 11.74376 1.5 5.69971 2.3 4.16411 4.4 3.40200

6.0 2.60193 1P8%“11.03408 1.2 5.46922 2.4 3.97273 4.7 3.35174 5.3 2.48243
1.3

Polymorph A
Anode: Cu- Wavelength 1: 1.54056 Wavelength 2:1.54439 (Rel Intensity: 0.500)
Range# 1 -Coupled: 3.000 to 40.000 StepSize: 0.040 StepTime: 1.00
Smoothing Width: 0.300 Threshold: 1.0

a(A) e 1 d(A) [ ie) | _dA) Jlre) | d(A) [I(e) [ d(A) i(rel)
1585794 11000 | 663179 | 1.7 | 454453 | 48 | 361674 | 8.2 | 291238 | 35
1435371 | 39 | 584901 | 2.1 | 419685 | 47 | 350393 | 9.3 | 273148 | 37
1174376 | 15 | 569971 | 2.3 | 4.16411 | 44 | 3.40200 | 6.0 | 260193 1.8
1703408 | 12 | 546922 | 2.4 | 3.97273 | 47 | 3.35174 | 53 | 248243 13
1016026 | 14 | 521396 | 3.6 | 3.91344 | 124 | 3.29005 | 4.2 | 240227 | 22
598030 | 131 | 4.80569 | 3.5 | 3.76223 | 242 | 3.05178 | 7.1 | 231297 1.7
585805 | 7.8 | 4.70077 | 12.2 | 367845 | 838 | 2.97750 | 3.0

or,
Polymorph A
Anode: Cu - Wavelength 1: 1.54056 Wavelength 2: 1-54439 (Rel intensity: 0.500)
Range#1 - Coupled: 3.000 to 40.000 StepSize: 0.040 StepTime: 1.00
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)
5.579 100.0 | 13.340 [ 1.7 19.517 4.8 | 24594 8.2 30.673 3.5

6.165 3.9 15.135 | 2.1 21.152 4.7 | 25.398 9.3 32.759 3.7
7.522 1.5 15534 | 2.3 21.320 44 | 26.173 6.0 34.440 1.8
8.006 1.2 16.193 | 2.4 22.360 47 | 26.572 5.3 36.154 1.3
8.696 1.4 16.991 3.6 22.703 124 | 27.080 4.2 37.404 22
9.841 13.1 18.447 | 3.5 23.502 | 242 | 29240 7.1 38.905 1.7

11.251 7.8 18.862 | 122 { 24.175 8.8 30.007 3.0




10. 16026 1.4 5.21396 3.6 3.91344 12.4 3.29005 4.2 2.40227 2.2 8.98039 13.1
4.80569 3.5 3.78223 24.2 3.05178 7.1 2.31297 1.7 7.85825 7.8 4.70077 12.2
3.67845 8w 021386450 3.0 or, Polynorph A Anode: Cu Wavel engidT/Usoo/1064056
Wavel ength 2: 1-54439 (Rel Intensity: 0.500) Range#l - Coupled: 3.000 to
40. 000 StepSize: 0.040 StepTine: 1.00 $aoothing Wdth: 0.300 Threshold: 1.0
2-Theta | rel) 2-Theta | rel 2-Theta I(rel 2-Theta | rel 2-Theta | (rel
5.579 10650 13. 34Qrbokik9c@l7 bnhbrd4i®94 & 2 s'ﬁbﬁ:7a31t3,a51y6 moa;@et&sl%
2.1 21. 152 4.7 25.398 9.3 32.759 3.7 7.522 % 15. 5§4h 6 g) %
26.173 6.0 34c4¥etelging 0961ymoTRB. 163 2Nz (32°5Bp % H %Y%bz 136 %154
1.3 8.696 1. fjﬁe%@loggétﬁoﬁygzéﬂ i Az AL iHan08Q 4y2irdEnd04i2e2 ind t%l f3ml
18.447 3.5 23.502 2 297 240 1 38.905 1.7 11.251 7.8 %gISQ% 2.2 24 175
8.8 30.007 3. 0IWPOWBHET4 PCTHOSON 3100012 LF7 38 2SR clo¥mp st | B 9 si ng
a substantial Ly hanogeneous crystalline polynorph of

N-(3-ethynylp enyl)-6,7-bis(2- nmet hoxyet hoxy) - 4- qui nazol i nam ne

hydrochl oride in the form of polynﬁﬁéﬁ@@gﬁmhich is characterized by the

f ol | owi NgnodRedkSvaRpnyarEA0E Waritath Gut.544¥%Rel Ielatitr0 500, 54056 Wavel engt h

Si ept 2 Ratseity CSLBRTE MRS D ‘50O SsBaER RA OVBIRS 6500 Thr oshol d: 1.0 d A)

e
I (rel d(A)nobtbmgaWdﬂ(A3DQN®‘E$hOu(1¢9 I(rel) d (A) | rel 14.11826 100.0 5.01567
2.5 3. 8665 3236588 9—2r 70 7 n2B9 2 2T 7 849
6 é'{A O ‘gﬂA_, (AP E0 da)’ [ 1den2BIAAR- T Hre® [Z18(AY. 7] J¢dp
2.3 3.167p973 s%sé-gc L O 250 Ehedhed | 4.9 780386 (3081927 7460 |5 1I678
4.3 2.58169793597 [T-3/70R31218 Ro0T7000684d0| 32.63b326055 | 315/ 04469268 2. 51043
0.8 555019 | 30 | 472882 | 1.5 | 3.71927 | 3.0 | 3.11673 | 43 | 258169 | 1.5

7.74623 15 | 457666 | 1.0 | 3.63632 | 6.8 3.07644 1.4 2.51043 0.8
7.08519 6.4 | 439330 | 14.4 | 3.53967 | 10.0 | 2.99596 2.1 2.47356 1.0
6.60941 96 | 428038 | 4.2 | 3.47448 | 3.7 2.95049 0.9 2.43974 0.6
5.98828 2.1 420645 | 14.4 | 3.43610 | 39 2.89151 1.6 2.41068 1.1
5.63253 29 | 4.06007 | 47 | 3.35732 | 2.8 2.83992 2.2 2.38755 1.4
5.22369 55 | 395667 | 45 | 331029 | 56 2.81037 24 2.35914 1.7

or,
Polymorph B
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
Smothing Width:0.300 Threshold: 1.0

2-Theta | I(rel) | 2-Theta | I(rel) | 2-Theta | I(rel) [ 2-Theta l(rel) | 2-Theta i(re!
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 2.3 28.148 1.5 33.245 1.7
9.553 3.9 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 3.7 30.267 0.9 36.809 0.6
14.781 2.1 21.103 | 144 25.908 3.9 30.900 1.6 37.269 1.1
15.720 2.9 21.873 4.7 26.527 2.8 31.475 2.2 37.643 1.4
16.959 5.5 22.452 4.5 26.911 5.6 31.815 24 38.114 1.7

39. A prodrug of the compound of claim 1.

40. A method of inducing differentiation of tumor cells in a
tumor comprising contacting the cells with an effective
amount of the compound of claim 1, or a composition of claims

3 or 6 so as to thereby differentiate the tumor cells.
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conpound of claim1. 40. A nmethod of induci differentiation of tunor
cells ina tuird coRFFS ng Eonﬂé%ﬁai%ttlﬁ@qgé’l I%gﬁf‘fﬁl‘é‘;ﬁ STTRELS vggoa?munt
of the conpounshffaelkaiitil esmpoLATPAStLLEN 0fd elfabisledsOrofe 4 ds (B
thereby differentiate the tunpr g.l |5, WD 01/34574 PCT/ USOQ 31209 -63 41.
A nethod for tHO¥PERMIRL6TO NSAIE (rdis DegVE “LeryY ) MinG U EaREeH I AmLne,
pedi atric malignansifssacrvicall yantephebltusalss eawsedfoinpranptieduby
human papilloma virus (HPV), nelanoma, Barrett's esophagus (pre-nalignant
syndrone) , adr@dthl NYEHE t SN "ancer s and aut o i mune, neopl asti ¢ cut aneous
di seases
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42. The method of claim 41, wherein the treatment further

comprises a palliative or neo-adjuvant/adjuvant monotherapy.

43, The method of claim 41, wherein the treatment further

comprises blocking epidermal growth factor receptors (EGEFR) .

44, The method of claim 41, for use in treatment of tumors that

express EGFRvIII.

45. The method of claim 41, wherein the treatment further
comprises a combination with any of chemotherapy and

immunotherapy

46. The method of claim 41, wherein the treatment further
comprises, treatment with either or both anti-EGFR and anti-

EGF antibodies.

47. The method of claim 41, wherein the treatment further
comprises a further administration to said mammal of 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, rhuMAb-VEGF,
erbB2 MAb and avb3 Mab.



and at herosclerosis in a manmal conprising admnistering to said mammual a
therapeutically effective amount of a pharmaceutical conposition conprised

of at |eaghops7of N-(3- PCT/US00/31009

et hynyl phenyl ) -6, 7- bi s( 2- met hoxyet hoxy) - 4- qui nazol i nam ne, and
pharmaceutically acceptable salts ther#6éf in anhydrous and hydrate forns.
42. The nethod of claim4l, wherein the treatnent further conprises a

pal liative or neo-adjuvant/adjuvant nonot herapy. 43. The nethod of claim

41, wherein the treatnent further conﬁrises | oc in% egi er Ic%qow%
acC 8 QOU S
r

factor régeptoPs Pg Of Aaifhé et Rotf ot Ciaim® *Use TR HT eat ment

of tunors thahreexpeesss BGRRWibn 45ns Thezewd hod efnckai trddtmadtered rirt he

treatment further conprises a co inatioqmﬁgth ang of chenot herapy and
i munot her apy 281 TRE1RBt Hob 2 ict A1 Th L2 FefRthe treatment further

conprises, treatnent with either or both anti-EG-R and anti- EGF

anti bodies. 47. The nethod of claim4l, wherein the treatnent further
conpri seé%a fGRehBELRARH PF st 6ﬁ't8h§5?%Pré%ﬁnﬁhﬁﬁmaﬁeﬁﬁﬁﬁﬁi CYPITHE Sy oup

consi sting of ji-ahiRitorEs o LWMPHLIBL £idn St @lther pFedwimase)hunddeFRn a
(vascul ar endothelial growh factor receptor), farnesyl transferase, CTLA4
. (cytotoxic Fegiypaphveyherafidiyedh HreatdsebB2, MAb to VEGFr, rhuMAb- VEGF,
erbB2 MAb and avb3 Mab. WO 01/34574 PCT/ US00/ 31009 -64 48. The net hod of

claim4l, wherein the pharmaceutical conpounds are used as radiatio 1
sensitizéfs férm@éﬁ@@rfpﬁeé@ﬁeﬁ@eﬁPpFﬁve%%h%Wn%§i%ﬁ§%&t%Faﬁ@?@Wﬂﬁ%nﬁé;

therapies. 49_,[he mRLhog ofn Ll akih 41n Wheke! g cehaldreciedt saal ogompounds
are used for the inhibition of tumor growh in humans in a _
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-ethynylphenyl) -6, 7-bis (2-
methoxyethoxy) -4-quinazolinamine, and pharmaceutically

acceptable salts thereof in anhydrous and hydrate forms.

51. A method of inducing differentiation of tumor cells in a
tumor comprising contacting the cells with an effective
amount of the compound of at least one of N-(3-
ethynylphenyl)—6,7-bis(2—methoxyethoxy)—4—quinazolinamine,
and pharmaceutically acceptable salts thereof in anhydrous

and hydrate forms.

52. A method of making a composition which composition comprises
substantially homogeneous crystalline polymorph of the
hydrochloride salt of N- (3-ethynylphenyl) -6, 7-bis (2-
methoxyethoxy)-4-guinazolinamine designated the B polymorph
that exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees Z2-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 of claim 1 with a carrier.



reginen wth radiation treatnment. 50. A nmethod for the chenoprevention of
basal or squanous cell carcinoma of the skin in areas exposed to the sun
or in penpnB4ois high risk to said carcinoma, said nmet hodPCDUSQIBI®ONg
adm nistering to said persons a therapeutically effective anbunt of a
pharmaceutical conposition conprised of5-at | east one of

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

phar maceuts caline maeeept abl € sl t52,t heeeef ni thanhy@r-eusyaptphydy ht €6 fbr ns.
51. A nethod of inducin% different%ation oﬁitunnr cells iQ a_.tumor ., o
conpri si ng comiddtiAGEEREYREIPIY Wi ¢ HI G T SCFvES LAY BF e Tongbund
of at |east ong1Qmd¥fh3-petiymyl phenyhgdrdécterized by the X-ray powder
7-bis(2-netho§¥ethoxy)-4-quinazolinanine, and armaceutically acceptabl e
salts thereof dif FEdkFdrBuB2 tARET NFAP R el f oT I T52- A met hod of naking a
conposition which conmposition conprises substantially honogeneous
crystalline polynorph of the hydrochloride salt. of . :

N- { 3- et hypdy| pA&isy| Yusgmpchi S2- Shetifoxyethox$He Ui rdfol iSHMTTE desi grfat ed
the B pol ynor @Ji'nart{rg%teu%)ilﬁliaﬁ?hgisa@@eﬁ(tél@Ye pexeleredi f fraction pattern having
characteristiC peaks expressed in degrees 2-theta at approxinmately 6. 26,
12.48, 13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14 and, 26.91,
conprising adm xing the crystalline polynmorph of claiml with a carrier.
WO 01/ 34574 PCT/ US00/ 31009 -65 53. The nethod of claimb52, wherein the

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) - 4- qui nazol i nam ne
hydrochloride in the polynorph B formis characterized by the X-ray powder
diffraction pattern shown in Figure 3. 54. The nethod of claim52, wherein
the carrier is a pharmaceutically acceptable carrier.



