WO 01/ 34574 PCT/ US00/ 31009 STABLE POLYMORPH OF

N- ( 3- ETHYNYLPHENYLAM NO) - 6, 7- Bl S(2- 5 METHOXYETHOXY) - 4- QUI NAZOLI NAM NE o
HYDROCHLORI DE, METHODS OF PRODUCTI ON. AND PHARMACEUTI CAL USES THEREOF This *
applicat i R%P4 s the benefit of U.S. Provisiona_ ApplRGIAIS00/B10040.

60/ 206, 420, filed May 23, 2000, U. S. Provisional 10 Application No.

60/ 193, 191, filed March 30, 2000, and U.S. Provisional Application No.

60/ 164, 907, filed Novenmber 11, 1999, the contents of which are hereby

i ncorporated by reference. T, %’ﬁnaggl i cation various
publications are refenpgncedy ﬁms res of.L ﬁge publications in
their antireti eﬁmghsxz LERY) 'gg R el ooty Al thi s |
application \R-8rA8" or! Br YandlE 15":\1 At e O] %E%rFt to which
this invent . TVt
N (3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) - 4- qui nazol i nam ne, in either
i ts hydr @bRisor egpplécahbsy| atka iy nsheor cenefint amhydr.gus @xdviigdoads form
i s usef ulh,lLR; : t prol iferati I sorder uch_a
cancers. TR enars ey 28t QSR Lhg S, SR o8, 0 S ey 1810083
~ whi ch 10sAPpAdsppdPat &P -hef & Wbyl Hlof ef kvt Kareh s36nt 2080y, ard ePsS.in
Exanpl e 2Rovi8ibRa¥ -AHpi(i2awebRoNy etdtpiv); abh Nagaldandvyhbef 31, 1399,
et hynyl phgnyl ) am ne ggdroc_hl ori de, which, the patent di sc‘?’oses, I's an
i nhi bi t of§f SPRESBFH3OF i 1Sh FroMEdEhHi EnaABPOTRTAD BiYc FFEREENS ot ei n
tyrosi ne kinases, such as epidermal growh factor receptor (EGFR), and is
thereforsi1 usefﬁl fqrh.t he i\reatnent of prolife_rat I ve disorders, such as
cancers, T PRAOUARARNh S PS5 aRREL GRIGIATA (VA FR 6P PURIS A BRRS | 3F PEr ERReBFAZt i Onal
Publ i 4t Tha dilecl¥ud8s 56688héRETHIRIH NOGHS, ifi kadiApehkiBet1899 ret he

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, issued May 5, 1998, which is
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 erb3 family of oncogenic and
protooncogenic protein tyrosine kinases, such as epidermal
growth factor receptor (EGFR), and is 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/IB$9/00612, filed April 8, 1999), the

entire disclosure of which is incorporated herein by reference,



.entire disclosure of which is incorporated herein by reference, WO 01/ 34574
* PCT/ US00/ 31009 -2 and assigned to a common assi gnee, and shown in formula
1 bel ow J103CON 101 0 .CH3SGBH H3C O/ ful for

the treatﬁ@# 5? proliferative dlsorders and nore pre?¥é$U%ﬁBH§£
parenteral methods of adm nistration,,as conpared to the hydrochloride
conpound, i.e. with greater effectiveness in solution. 20 The nesyl ate
Comoung;?n@%%s&%sdseé Ub| @ rmindn2 5804t 0BRASEhbWNSin ttbaful hel yedruahl or i de
conmpoun and thus the mesylate conpounds are easily delivered according
to parenteral methods of adm nistration. The hydrochl oride conmpound is
however preferred wth respect to solid adm nistration such as with
tablets and 25 oral admnistration. WO 01/34 CT/ US00/ 31009 -3- Scary
of the Invention The present invention rela 4 to Mol ynor phs, and net hods
for the selective production of polynorphs \of N (3 ethynylphenyl) 6,7- bis
(2- met hoxyet hoxy) -4-qui nazol i nam ne hydrochhqri de S cularly in the
stabl e pol ynorph form The present inventiop arse relates novel uses of
N (3- ethynyl phenyl)-6, 7- bi s(2- met hoxyefghoxy) - 4- qui nazol i nam ne, in

either its hydrochloride or nesylate fornmg, in an anhydrous or 10 hydrous
form as w&é inits vargous pol ynorph|forns, in the treatnent of
hyper prol i , . In
yp p f‘/ﬂw N

\ 4¢’I .CH;S0O;H

0
HQC'// \\\v///”\\\o

15 is useful for the treatment of proliferative disorders, and more
preferred with parenteral methods of administration, as compared
to the hydrochloride compound, i.e. with greater effectiveness

in solution.

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

25 oral administration.



manmal s. WO 01/ 34574 PCT/ USO0/ 31009 -4- Description of the Figures Figure
1 The X-ray powder diffraction patterns for the hydrochloride polynorph A
t he therno jcally less stable 5 form over a larger range to show the
first peakgwﬁilﬂé'gﬁe 2 The X-ray powder diffraction patterﬁgT’gW3iqq%
hydrochl ori de pol ynorph A, the thernodgnamcally |less stable form are

over a shorter range to show nore detail. 10 Figure 3 The X-ray powder
diffracti gﬁﬂg%eaﬁs;ﬁgrlﬂ%;igﬁdrochI ori de polynorph B, the

t hermodynam cally nore stable form over a Iar%er range to show the first
peaks. 15TRPGRFESEPTHEVRPEAON FRIGERSIFP FRAIFTRNSat 304 Methgest frr the

hydr ochl ogkUecROvy BFddudsidnhe £t PEL piehitadTi cmlIN-y 3%ltﬁyﬁ§@@ké'hylf)0-rdﬂ7—0Ver a
shorter rgnge t o show m)r?l detq_iJC. VO 01/ ?4574 PCT/ USQO/ 33009, -5 Detailed
Descri pt i BASd THet PREEREPGF YOI <t1 BLeBP . 14180 %ant i at Y Y RORDGEAESuUs
crystal bi perpotybarph iroftHehethplleopdl véreh Sairm.of

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) -4-qui nazoli nam ne desi gnated
the B polynorph that 5 exhibits an X-ray powder diffraction pattern having
char act erTséi pyEeshs epreassen ialsiegredst@st et mmatel appeoxpimtNe] (\B3-6. 26,

12. 48, 13 0.20, ,21.30 46, 91...Th
pol yrmrphe?lgy ?ﬁ; o}?%?é]iz)ac%g]r Pééé% IB?/@%%%&%P}% )pgmaé?néle?ﬁ]rg%r{u%ged péltnt e(ran
shown in Figher its hydihostlesideior anegyistte |foymspoliynen prnhyfdndws or
hydr ochb Ok @fo$@! forndf ab- {S1£tdW N RRENYL) 1 Sud -HU 18 dr PR BOXWE! NAXWhet-

qui nazol i nam ne designated the B pol ynorph that exhibits an X- ray powder
di f fract | bFeparent PhAVPRGPERLE ERFa 1 %) itisowsess, such as cancers, in

mammals.



.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 pol ynorph designated the A polynorph. The

pol ymor phWEHEAYE characterized by the X-ray powder di f?q\!'%{E?q?’GFP“%at tern
shown in Figure 3. 20 The pol ynorph dggi gnated the B pol ynorph may be in
substantially pure form relative to the A polynorph. Al so disclosed is a
conposi t] Qn g_or‘rgg_' i S Y & ally 25 honpbgeneous crystalline

pol ynor p I Salt of

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) - 4- qui nazol i nam ne t hat
exhibits_an X-r po roi actl patt hNOoa SN ACT 8-St £ ge PEAKS
expr esseglg‘ﬁrﬁeg'?ees\ﬁg-gt h)gtlf'fr%t %g’g%’r’o%lnﬁ%‘%qébz ’a 12. 4rgé,: %%%QFE?LG. 96,
20. 20, 2hy#ifpcR2098¢e 3po2ymdaph 25, 14handhezgodynamiealiitr bess oftaklgal t of
N-(3- et | p l)- ;DI - h t Y9t ' ol i nam ne al so
exhi bi ?s?égxx Egg}'lp% ferrgz%"f)f fr ce'?‘i%tgngggfﬁt gl?%(] %Jérf/’siﬂglﬁé&(?{zﬁar acteristic peaks
expressed in degrees 2-theta at approximately the values showin Table 3
or in Tall bej ow. 7 U 9 on- Gpd¥beridie for the

N (3-et h?%?f‘gﬁeﬁéyl ) - %‘}4\? %igls( - rrgtoﬁgg&etsﬁgfi% -4- quiG%azoI i ham ne

hydr ochl bydgdechhorhde pppy e pph BAf oﬁ%ﬁn&@er@ﬁaya@rﬁwﬁ@d bgsshatgbiay
powder digftractignopat tErIhHN dageFit8UERow mEr e adinscl osed is a
conposition conprising a crystalliné polynorph of the hydrochloride salt
of N- (8- et hynyl phenyl )-6, 7- bi s(2- nmet hoxyet hoxy) - 4- qui nazol i nani ne

desi gnat @dgl,bg Bs polyeorphrdhapoanbi-bi dst Mackivay paveernsli fforacthen
pattern 10 having characteristic_peaks expressed ipn degrees '2-the£3 at
BPpr oxi MBYEFPCBlogida YPaRyaTPRGB; 1§16 NSFTERYNSN GRl 1 meEe S3abRE. 25, 14
and, 26. $brinh 8viei ghtafes rddiryeB teolshonr phe 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.



relative to the A polynorph which is at |east 70% . This conposition may
conprise at |east 75% pol ynorph B, by weight; 15 at | east 80% pol ynor ph B,
by wei ght; 85% pol ynorph B, by weight; at |east_90% pol ynorph B
by wei ght; VZ{)#/%%Z{ 95% pol ynorph B, by weight: at |east ng%sg’@ﬁ}/‘ﬂor ph B,
by weight; at |east 98% pol ynorph B, bﬁ' wei ght; or at |east 99% pol ynor ph
B, by weight relative to the A polynorph. 20 Further disclosed is a process
for produgdid sl MREREeE OF tid kQeh! oride salt of

N- ( 3- et hynyl'phenyl) -6, 7-Dbi s(-Z- net hoxyet hoxy) - 4- qui nazol i nam ne by

recryst al |IBissliosgdof SN2 ( Subst YA v Mpmpgeneous crystalline polymorph

7- bi s(2- meyhoxyet hpunsch1 i Baz dd1rans ne y-25-bysly piiiaHAg Jeh 7ap s yent
conprising al cohol "and water. In_the process, the recrystallization nay
conpri se MeEhoR¥EEheRY) ~HjaHdRzoddnenipedesisapeehdine elvrayph Raat
hydrochlprdgapisal t ah NxX-3ra8t hypylhabenyldizGrichish2- Bidi@eret haxying- 30
qui nazol i nam ne so.as.to fozg%g solution;, b), cooling the solution to

bet ween alSBRHE265SZAE¥E CPeASF ol SFRISTIRF t ht? sofSEF6RS arfrtdieta at

preci pi t ata@ippgoxameretphéeB2by fareberizmd, ng. e 20.ao0if kedispl p2iom, WO
01/ 34574 RCT/,USOCQ.31009_.-7.,Ln,{he proces the . .
N- ( 3- et hy |'6#egg5)'}g, 306 3855 o i; hg%e?%%‘:}rp?h-l&u 50 PREAFREr1zed

hydr ochl obiydéhiesXprepapedddy difffoastidps patteoupthown drncdigowrd3of fornul a
6 5 I 1010 6 NH 2 with a compound of formula 4 Cl1
Disclosed is 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
15 expressed in degrees 2-theta at approximately 6.26, 12.48,
13.39, 16.96, 20.20, 21.10, 22.98, 24.46, 25.14 and, 26.91,
which is substantially free of the polymorph designated the A
polymorph. The polymorph is also characterized by the X-ray
powder diffraction pattern shown in Figure 3.
20
The polymorph designated the B polymorph may be in substantially
pure form, relative to the A polymorph.

Also disclosed is a composition comprising a substantially
25 homogeneous crystalline polymorph of the hydrochloride salt of
N- (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 also
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.



.ON 15 H3CQ\ O &W' ~~O H3C O 20 The conpound of formula 6 is prepared by
reacting a conpound of formula formula 5 CH3 -CH3 OH 255 NH2 30 in a

suspensi oa,ooJlBrg;E al alkali and solvent and with heating. %flgﬁgﬁ&@)ound of

formula 477Ts p epared by chlorinating a conpound of for 01/ 34574
PCT/ US00/ 31009 -8 OH H3ICN OON 5 gT H3C O Also disclosed is a
phar maceuti cal conposition for the treatnent of a hyperproliferative

di sorderaj g, a nmp@l vwfd—c(b-&uh%ﬁmphawm d@-@qrénrzl-ﬁ\e&hax?aem@ﬂe)mwally
effective anmount of the B and har maceut i cal accept abl e

carrier. qwh@amnﬂ@émlgxﬁree 96144 oAney'He Py éﬁﬁ‘PEth& §pzm may

adni ni st ppb ke dilzdtRb D@ Henxt-hayf powdief o fifallottionl patkeendskewmsiad is a
method of treatjng a hyperproliferative disorder in a manmal which

conpri seEigWRF i steri ng to said manmal a therapeutically effective anount
of thespolynorph B. 20 The nethod may be for the treatnent of a cancer

7ol ot o LT A e PIUATONS S5bl UBHUCLmBISLILS PRSI SRR BT 7St
ovari an, pgyyesxprogifc aheahgdrbyh boxlid=asedt. 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 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 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 quinazolinamine so as to form a solution;
b) cooling the .solution to between about 65 and 70 °C;
c) clarifying the solution; and

d) precipitating polymorph B by further cooling the

clarified solution.



25 The nethod may al so be for the treatnent of a cancer selected from
non-small cell lung cancer (NSCLC), refractory ovarian cancer, head and
neck cancer ctal cancer and renal cancer. 30 Int hod, the
therapeutiég?ﬁg&ég ective anpunt may be from about 0.001QE5E§%%%Wb100

ng/ kg/ day, or from about 1 to about 35_.7.ng/kg/day. In the nethod, the
therapeutically effective amount may al so be WD 01134574 PCTI USO0/ 31009 -9
from aboutr,l toraout £080e5H/ day;tHe 0M {LQYLebn oy HUM135807-BB5 @Ry, from
about 5 to about 200 ng/dag;,or from about 25 to abgut,ZOO /dqi. 5

Furt her dMeENESYELROXY) RATHBEPFZAL IRB P Le AYRERENGPTLAC hHePPRRRTIRIAY i ve

di sorder itmeastep@Bbrehi ch conprises administering to said mammal a

t herapeutically efEective amount 4£=fthe ol§norph B in conbination with an
anti-tunor. ag8REPLiBPedt EAWPEH He Gfgﬁgac nsisting of mitotic
inhibitdrs, 10 al kylating agents, anti-netabolites, intercalating
antibiotics, growh factor inhibitors, gell cycle inhibitors, enzynes,

t opoi somrer ase i nhibitors, biolQgical sponse nodifiers, anti- hornones,
and anti-androgens. 15 Yet f di scl osed is a nethod of making a
conposition which conposit pri ses substantially honogeneous
crystalline polynorph of t-\\~ ochl ori de salt of

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

desi gngfped the B pol ynorph thqt exhibits an X-ray gowder diffraction
pattern having 20 characterist}@{eeaks 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. 31¢nhCQMREhSbREd a8l sdmghikhe crystal line pol ymorph desiganted the
B polynorph with a carrier. 25 The carrier may be a pharnmaceutically
acceptabl e carrier. WD 01/ 34574 PCTI USOQ' 31009

| c
13 H.C 0
3 \O/\/ \N
O 4441 4.
me” " o N

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

formula formula 5

CH ,
CH ,

P OH
25 Z

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

NN T



.-10 Al'so disclosed is a nethod of preparing pol ynorph B of N-(3-

et hynyl phenyl) -6, 7-bis (2-nethoxyethoxy) -4-quinazolinam ne

hydr ochl ot jch conprises the step of recrystallizin -
_ethynylpmaé%yﬂg%, 7-bi s (2-nmet hoxyet hoxy) -4-quinazo|ingﬁwyé%3§m9

hydrochl oride in a solvent conprising_glcohol. In the nethod the sol vent
may further conprises water. In the nethod, the N- (3-ethynyl phenyl) -6,
7-bi s (2-nethoxyet hoxy) -4- 10 qui nazol i nam ne hydrochloride is prepared by
coupling a conpound of fornmula 6 15 pr'o~ 6 N PHwith a conmpound of
formula 4 20 C1 H3ICNNOON O/ 4. 25 H3C O N}In the nethod, the

conpound of for 6 is preparegyby rea
J;~ CH3 30 oﬂgﬂgaz\ M‘S% [ 0B
wi th heating. WD 01/ 34574 PCT/ US00/ 31009
of formula 4 is prepared by chlorin

&\j O H3C O 10 3',EHDLQiL/9L§3L?Sed
pol ynor ph H3C 0

Also disclosed is a pharmaceutical composition for the treatment

al i and sol vent and

nmet hod, the conpound
onpound]of formula 3 OH H3Q O
od tpy t he prodgction of the

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, squamous 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



B of claiml conmprising the steps of: a) substitution chlorination of
starting quinazolinamne 15 conpound of formula 3 OH H3CQ O\ ~ + N 20

N 3 havin an héaroxyl group, to provide a conpound of formula 4
H3CQ\ O\ H3C ON by reaction thereof in a sol ve’FFET’H?“Q’?W% of

t hi onyl chI or| de, 35 nethylene chloride and dinethylformam de, 11 T WO
01/ 34574 PCT/ US00/ 31009 -12 b) preparation of a conmpound of fornula 6 5

NH2 10 i nf§bfnuaf:>69f_n st @bt hpSuIE ®I0 g QfayGorRemNdnehit f 97 byl apSuHsdd3 15
oH5 20 NH2 reaction of the latter in a suspension of netal alkali and
sol vent af€ WPYﬁ REaR; AGout) 2 re @R Bt &0 tﬁ‘@"é@gpoﬁﬁdfﬁ?mf%‘?%? €% §h situ

W th the aBsueorpoung/d@dyformula 4 wherein the conpound of fornmula 6
replaces the chlorine in the conpound of forrmula 4 to give the N-(3-
5 Further disclosed is 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 Ainhibitors, cell cycle inhibitors, enzymes,
topoisomerase inhibitors, bioclogical 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 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, comprising admixing the crystalline polymorph desiganted
the B polymorph with a carrier.

25 The carrier may be a pharmaceutically acceptable carrier.



.ethynyl phenyl ) -6, 7-bis(2-nmethoxyethoxy)-4-quinazolinam ne hydrochloride;
d) recrystallizing the N (3-ethynyl phenyl)-6,7-bis(2- 30

nmet hoxyet gui nazol i nam ne hydrochl oride, in al coh i t he
_pol ynor ph %@?ﬁ? In this nethod, the substitution chlorﬁhg}$@%%W§y be
quenched in the presence of aqueous 3@di um hydroxi de; aqueous sodium 35
bi car bonat e; aqueous potassi um hydroxi de; aqueous potassi um bi car bonat e;

aqueous ROLASSHidEY 636HO0NAL §; :@maausafs BEY VY 036 B P/ $B0R- 33009
-13- carbonatel or a m xture there %gF fu¥K% glsclosed is a nethod for

t he prod&@ﬁﬁﬂYth%%Y§hDﬁpﬂ o %82 TW&?W@%W%EB?BV?G ~g@ipagolinamine
N-(3-et hh?ﬁk@@l@l’kyi':)deﬁ wirilhS C3mp bi sed I‘tme/esttbpxyb)f 4equyﬂaznjnzrmgl Ne (By
recrystallizat WE |%|§Q th ste SoQbat ) ?atlg% to reflux al cohol,
wat er an@ R Pehroricd thoxyetRoxy inazolindmih

N ( 3- eGhypykob&&n&QddS;ﬁ-bls@EVenﬂIummpethnmg)akbohbm.qU|nazollnanlne so as to
forma solution; b) cooling the solution to between about 65 and 70 C, «¢)
clarifying the solution; and d) precipitating polynmorph B by further
cool i ng thethelmatitddkedhsobalvent mey Eurther aimpeiiseedwaisem conposition
consi sting essentially of N (3- ethynyl phenyl)-6,

7- bi s(2- met hoxyet hoxy) - 4- qui nazol i nam ne hydrochloride in the form of
poIyrn)rpﬁnﬁthaMmﬁéhoﬁs'QH@dNBtQTQﬁhﬁéMlpmSnﬁﬂier6T¢¥ﬁﬁ%ﬂ@eﬁé9k3ﬁﬁh?xwﬁ5470l'ay
powder odig i f2£51 HhrPde! ﬁ&ﬂro&@l&ﬂ%@ﬁ ikn E%ﬂﬁ‘e% by éb§91£¥1§¢é Qebolifidd
conposi tion con5|st|ng eSsentially of hf et hynyi phenyl’) - 6,

7-bis(2- ﬁétﬁ%&@%&41 y) - 4- qui nazol i nam ne hydrochloride in the form of

pol ymorph A, which is characterized 25 by the peaks shown is Table 1 or

Tabl e 2 bel ow. ZZ
15
6
NH ,
with a compound of formula 4

CL\\()/,/~\\\~//,() \\\}q
O ¢;5J 4.
me” " Yo N

25
In the method, the compound of formula 6 is prepared by reacting
a compound of formula 5
CH,
30 CH
4 OH

NH,

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



A prodrug of any of the conpound herein is also disclosed. Further
disclosed is a nethod of inducing differentiation of tunmor 30 cells in a
t unor conprh,g)log}g“g ont acting the cells with an effective amunt of any of

t he conpoun onposi tions disclosed herein. Al so di s¢§6I8§04/400g nethod
for the treatnment of NSCLC (non small _i¢ell lung cancer), pediatric

mal i gnanci es, cervical and other 35 tunors caused or pronoted by human
papi | | oma 1y r #fe ( HROhodNO Qﬂé?»% obkd/ lmgiﬂ@ﬂa -414; el piaReqBagy et t' s
esophagus g re-mal j gnant syndr adr and skin cancers and auto

i mune, gPé%??E?Qﬁn%aﬁQH gu §8§mu ﬁ at herosclerosis in a manmal
conpri5|ng admnistering to said manmal a therapeutically effective anount
of a pharmaceutical 5 conposition conprised of at | g one of

N-(3- et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxy) - 4- qui ngzol i nam ne, and
pharmacéutically acceptable salts thereof in anhydr-us and hydrate forns.

The treatnent may Hg€her c /pnﬁ(%is/a 10

adj uvant / adj uvant nnno?ﬁgpapy; 3% S

factor receptors (EGFR). The nethod of mhy al so|pe used fin the treatnent of
tunors that express EGF further} conprise a

conbi nation wth any of ) \49P i 7 or treatnment with
either or both anfH+{EGR ant¥anti-HOF antibPddies; @ adm nistration to
said ngmual of a nenber of the group consisting of inhibitors of MW 20
(matrix-netal |l o-proteinase), VEG-R (vascul ar endothelial growth factor
receptor), farnesyl transferase, CTLA4 .(cytotoxic T- |ynphocyte antigen 4)
and er bB2 g, MARe Qil\égiféed riy MPRe MESE £2 BEE pMituctignayb 3ol dhodpe

pharnaceutlcal CcO unds used nay be radhﬁ%lon sensitizers for cancer
t r eat ment BoPfi i FAPEHHE WA FREnEFeRDrHonal therapies, or for the
i nhi bition of é)JrTBﬁbstDWiﬁTLdm dhlrerisation oEgi SEEYBingh quinazolinamine

15 compound of formula 3

OH
20 /I
(9) FZ

e’ > o N

having an hydroxyl group, to provide a compound of formula 4
25

Cl

CL\\ *//N\\\///() X
O N
N

30
O 1;¢J 4
H3C/ \/\O

by reaction thereof in a solvent mixture of thionyl chloride,

35 methylene chloride and dimethylformamide,



-radiation treatnment. 30 Further disclosed is a nmethod for the
chenopreventi on of basal or squanous cell carcinom of the skin in areas
exposed t@gdiBesyn or in persons of high risk to said cgg HF’ sai d
nmethod conprising admnistering to said persons a therapeutlc Py
effective anount of a pharnmaceuti calixonposition conprised of at |east one
of N-(3 35 ethynyl phenyl) -6, 7-bi s(2- et hoxyet hoxy) - 4- qui nazol i nam ne, and
WO 01/ 34574 RGT/3iS0R0r3E069 of 15 cphapbund eall ifoalbhyaagcept abl e sal ts thereof

i n anhydrous and hydrate forns. Also is a nethod of inducing
differentiation of tunor cells in a 5 tunor conprising contacting the
cells with an effective anount of t he pound of at |east one of

N- ( 3- et hynyl phenyl ) -6, 7-bi s rXyet hoxy) - 4- qui nazol i nam ne, and
pharmaceutically acceptabl e t hereof in anhydrous and hydrate forns.
10 It $s accordingly an Ob]‘ he present invention to provide a

nmet hod for the productlon of Ry ydrochloride salt of N (3-

et hynyl phenyl ) -6, 7- bi s(2- net hoqyet hoxy) - 4- qui nazolinamne in HC1L form
(Formula 2): 15 HN 20 H3Cr 111t o -N HCJ H3C O 2562 (Pol ynorph formA and
B) nmaking it nore suitable for tablet and oral adninistration and
consisting essentially of the stable pol ynorphic form (pol ynorph form B)
as well as the conpound in such polynorph B formand the internediate

pol ympg phn Asiith &seRNLtatd dh (?O%QeEQéInoﬁQ:dn{pobﬁdaofLfdzﬁ%'laobl ect of the
present invention to provide such

CH,
CH;

15 | ~# 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 agueous sodium hydroxide; aqueous sodium
35 bicarbonate; aqueous potassium hydroxide; aqueous potassium

bicarbonate; aqueous potassium carbonate; aqueous sodium



stabl e pol ynorph formB in a pharmaceutical orally adm nistered
conposition. 35 WD 01/34574 PCT/ US00/ 31009 -16 Stability of the

hydr ochl ori und is of concern for its use in the treatnment of

pati ents &ﬁ@ew\?/‘gﬁ?atl ons will affect effective dosage |é'§§{usgqtpdoo9

adm nistration. It has been di scovered.j3t hat the hydrochl ori de of

N- ( 3- et hynyl phenyl )-6, 7-bi s(2 5 met hoxyet hoxy) - 4- qui nazol i nam ne exists in
two pol ymupBhofibal ESor PAikkREOtHedF.B. This contrasts with the nmesylate
conmpounds which exist in three polynorph states (nesylate polynorphs A B
and C). Polynorph B of the hydrochloride was found to be the

t her nodyngekcabityhapsiisel abée iand deshddlioe tivs praxdct hén mﬁ%ﬁ:ﬂfymdtﬁph

ool ymor phPe B8 { B BN BHAI SRR T CorfiocT TTBNeT B ORED gsPA(Tal |y

pur e forsmrmethprygtms:ph -B-gpanszcliraminei by t adrirytstall bi nataiwh aomprrhsihef t he

sel ecti VetBEOdﬁ%{B%O%-Of t he conpound. 15 The hydrochl ori de conpound

di scl osed " Patent No. 5,747,498 actually conprised a m xture of

t he pol ynorphs A and B, whi ch because of its partially reduced stability

(i.e., fromth I bn¥Rs ey hg el bl et
§ P mngyglt Orm; 255 r”F B?] ?é{ droenh 8Fidé

formthan the nesylate Sp ecifical esent 1 nvention

rel ates to nethods %ﬂlt Glfo'&‘ubi’lﬁhVﬂElH’f}ﬁ!Wé(khﬁoﬁkﬁé (@ompblewysthomy) of -

- (3- etjgynyl pheny! ) qu falzddlinbits A1 0 QLLLROKY I 4 GILIRZBAE nami ne and f ot
produci ng the stab? formB in high yield. The rres§I ate sal t_ of, N-(3 25

et hynyl phenyl )Pl 6, 7°<Eﬁ’]s”{92 *het ﬁ%&"&te‘t%ﬂ?) betieglt RooHEi Rand®e 1fas Cheen
di scovered to gxi stcl&ﬁylhgasﬁetéwmlml yamd phi ¢ fornms which have been

desi ted A, d C f th., diff nt _X-
pg\?\;jgpadsffrac% oﬁn%?q?%gkn%ga‘% }%S? gv\uge d:MFPFE\}&?%o = Per n@? or the

hydr ochl ori de pol ymakgxhi fAedAko huntch o)
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 its 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),



-30 and B (Bl and B2) fornms 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, res ctlvely, and graphs of Figures 2 and 4 are over a shorter
range to shOWAHe overall detail for A and B, respecti PETHESOGHIOND

01/ 34574 PCT/ US00/ 31009 -17 The data ontained In the above X-ray
diffraction patterns of Figure 1-4 are tabulated in the foll owi ng Tabl es

1-4: Tabl e: _Pol od eIe 540 vel n th
51 5aaaBeLahimd AR A0l NN Rofand SyEmE Y CABREAEY o
St epSi zeand. S4n Stk rrseandi OﬁntCSrnnmmhengnwmltahstlc Gaﬂaﬂémesldalsdaséso d(A)

ref d( 0 3179
1 7 4. 54§§§ 59% géégélleéffr gg g‘é%fgﬁ?@“%& ggﬁ%gsali%fdé%%g%%éﬂ?. igﬁ‘?l%ss
4.7 3.50898mal3 2 thesrgpguicdllyl effe7eive Samowoo M 2 Fpharetentdcdl 3. 40200
6.0 2.@0 5_46 727 .3 2.48243
23 %10, raipgeitich confctend broaf b she P 1T 535@%@%‘}?232; 8. 98039
13.1 4. 895692m%t@wzls’xzh-ﬂz—@%wémamlrze'312971611 7PharrgrEmtizadly. 70077
12.2 3. 64846p a1 -S4 £20tBePedd iFARNE: aré’@yamabdéaw%ms@ Wavel engt h
1: 1.54056 vel ength 2: 1-54439 (Rel "Intensity: "0.500) Range#l - Coupl ed:
3.000 to 40.000 StepSize: 0.040 StepTine: 1.00 20 Snnothlng Wdth: 0.300
Thr eshol qihel Breatﬂérﬁi ardayr elfutheistLet admpréke? aThﬁéBllatrlﬁbfe 2vfhehaol rel
2-Thetlg ghel. 5,579 100.0 13,340 1.7 19.517 4.8 2§bl 8.2 3Q.673 3.5
6. 165 13, §918V4nly apvaq| 1%’?“2 S5APYo Pl SO L Pcking, #ridgraglsss o 3
21. 320 4géodth 1fE-thr0 radedddrs . @GFR) 8. 006 1.2 16.193 2.4 22.360 4.7 26.572
5.3 36.154 1.3 8.696 1.4 16.991 3.6 22.703 12.4 27.080 4.2 37.404 2.2

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



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 24.175 8.8 30.007 3.0 30 Tabl e: 3 Pol ym)rph B Anode: Cu - Wavelength 1
1. 54056 Vv 2: 1.54439 (Rel Intensfi-:0.5QQ0 Rang pl ed
3.000 to. 4§b§2 gt epSi ze: 0.040 StepTine 1. 00 Snoot hi ngq’ﬁﬁ%ﬁoﬂ?@’g%o
Threshold: 1.0 35 d(A) | rel d[8) | refjsd(A) f rel d(A) | rel d(A) | ref
14.11826 100.0 5.01567 2.5 3.86656 4.8 3.23688 0.9 2.74020 1.7 11.23947
2 4872452 0ndcdutRBAT y2adoebtBOTESAE 26514 duhyAr3D0 WhBndadad882
1.5 3.71927 3.0 3.11673 4.3 2.58169 1 7.74623 1.5 4.57666 1.0 3.63632
6.8 3.07648T8S4 2.51043 0.8 40 7.08519 6.4 4.39330 14.4 3.53967 10.0
2.99596 2.1 2.47356 1.0 6.60941 9.6 4.28038 4.2 3.47448 3.7 2.95049 0.9
2.43974 0 5,98828 1 4.20645 14.4,.3.436 9151 1. 6 41068 1.1
5 63203 27959 bR et et G2 Ry 91 Zeaddid afign eP e 1 fs TR 1
3. 95667 54t5m8r36£6}ﬂﬁ:1516g2c@1m'tlﬂg4t}23 35914 dith adSeN>Olive@iBmdunt of

wavel engt K15, pennaind dr °p, SRS "PRLRs e RIC, Tttt o

40. 040 St mpShaxyeﬂ:l'@:d@)Sﬂeqﬂimollnwr&mtahdr@lamm:hubl@ﬂaymceshmme 1.0 5
2-Theta 1 re o k& & a?tTQ‘SEﬁ rel 2-Theta | rel
6. 255 100° éﬂﬁz%%‘%% 152 Jé'égd &%t%? hfree Hols, © < 0 3. 2 18, 103
0.7 23.580 2.3 28.148 1.5 33.245 1.7 0. 553 3 9 18.749 1.5 23.906 3.0

28. 617 16. 3 34s 7a1e%01:d§n id. fn]-%béeét 19 363 ér&se%#c 459e16tﬁ>r2%0 Qoxlld‘e . 137
0.8 10 12.483 6.4 20,106 14, 4 25.138 13,385 9.6

10, 0 29. 797 8
20. 734 4. meblog1%08 #hen Preduet HreoR05hY. gy {%hﬂé’flf‘el 5?% 1c%f - B25. 908
- 3.9 30. 908tAy®y phet§q ) 161 7-Bis ((2he2h8x Pt HbkY ) 447qRondebl ihathindd . &7 HA 2

37.643 1'%orm (Formula 2):

w

15
=
HIN
20 H;C o)
*\\0///“\\\///
0] /I HCl

H3C ~ \/\0 N

25 2 (Polymoxph form A and B)

making it more suitable for tablet and oral administration and
consisting essentially of the stable polymorphic form (polymoxrph
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



-16.959 5.5 22.452 4.5 26.911 5.6 31.815 2.4 38.114 1.7 15 1t is to be
understood that the X-ray powder diffraction pattern 1is only one of many
ways to ¢ rize the arrangenent of atons conprisin ound
N-(3-et hy%‘%&éﬁ?l )-6, 7-bi s(2- nmet hoxyet hoxy) -4-qui nazoﬁ%@%ﬂfggﬁp

hydrochl ori de, and that other 20 nethgds well known in the art, e.g. single
crystal X-ray diffraction, nmay be used to identify in a sanple,

conposi t,0n Q.0 ¢ ' h SsBN AHFBI BRrBiwd Jddee

hydr ochléotf‘-’i[ED eltga{)?e%?&ﬁgggg)g%%%ﬁepﬁgﬁ%! ) - 6(i$ g?sf%{ met hoxyet hoxy) - 4-

qui nazol imarthge. tpGatmRNtpr eSerRabippsfat | DGRl FPESAL P cé)'ﬁ‘ﬂgun%if %his

pol yror p%]fhf%c Qfet BEsdydneehh ofhdledmaht sefattdn3- et hydy lRleanyh scévardd s( 2-

nmet hoxye ox;/:) -4-quinazol i nani ne that exhibits an X-ray. p vu]‘l r.

di f fracttkat patther n RYIFORPIOFEASct e7F st il (aéﬁﬁgy’é&ﬁ}@gﬁf(ﬁ'gn %ﬁ)l‘?igg’r ees
2-theta reét}@da@re%'bﬂg; el yqbindGolldaithe kXid32s 1. OG0 pAlyR@rph24dtdies,22. 98,
24. 46, 25.14 and, 2 '941\}' This. i nvention al sgh rt%leatmgg £9. & 88r|n g@r{d)sh of the
hydr ochl 3wl A AR 3- TRy § SIFiRshg 26! Y

7- bi s( 2-wreidroxasgistoxny) tArgei pelaidnphmistetébatmesydlatiel pslgmedphs\A pdwer

diffractio ttern having characteristi¢ 35 .peaks e S [ ees
2-theta %Hgagg’r o%’ﬂ}ﬂ%lﬁr‘ ?E?]eoéla?ﬁ%sﬁyé%%%hmlcﬁﬁ&%am%és a gvgg ‘Hgﬁ gﬁ?ér’]vent I on
al so r el eiesnddynamt oabbyimbsthistbbils aud \desriphble oform lamdhyleophesentde sal t
of N-(3-ethynyl ph - 0,.7-h] / 34 / - o F

met hoi@e%rh%éxﬁ%f’ § %ﬁ%{é\%lzso 5 ﬁg%nsl%%ll%éﬁgp ﬂleéhl mﬁ%@%ny?(%aej%%%\%g?égﬁﬂ raction
pattern pane neplomrebter Bstfiosmpaaisphaprecaidd ged cgepeeatsions ek othe

appr oxi nRy& yaré‘igﬁ’lggpﬁf‘e £drd S0t 180 Binordh H) pa%:iiéglagig‘}? 1t§?1 e@ébﬁ@ﬁ 25.40

and 29. 24. 'S inv ion also relates 5toagoll¥rmrph
hydr ochl Eetmienshpt MeEheg (o &hgy B§1pRehR production of the compound.
6, 7- bi s( 2- net hoxyet hoxy) - 4- qui nazol i nam ne that exhibits an X-ray

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 yield. The mesylate salt of N-{(3-

25 ethynylphenyl) -6, 7-bis (2-methoxyethoxy)-4-quinazolinamine has been
discovered to exist in at least three polymorphic forms which have
been designated A, B, and C, of increasing stability with
different X-ray powder diffraction patterns. The X-ray powder
diffraction patterns for the hydrochloride polymorph A (A, and A;)

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

35



powder diffraction pattern having characteristic peaks expressed in
degrees 2-theta at approximately the values shown in Table 2 above. 10

Met hod of P %., n The polymorph B in substantially pure form of

N- (3- et hynyl'phenyl) - 6, 7- bi s( 2- met hoxyet hoxy) - 4- qui nazol i niry{RE31009
hydrochl ori de (conmpound of formula 1).j7 prepared, in accordance with the
met hod of the 15 present invention, by the steps of; 1) substitution

chl ori nat i THe ofilatsd atdh i riid na:zaiuenamd%e o:em‘apuadfffé@dlmﬂ Ppaterdd el H3C O

~ON O3 _25 H3 N_havi.n n_.h Loy by reaction thereof
in a sol vemIY5 @ gt_g BEof ?tﬁﬂ@%ﬁi )t/ %ﬁltfé’q frh?s%%}geéhp'ogr and
di met hyl f ormam de, and finally que:minquyrﬂol'peAr eact lon with an 30 aqueous

sol ution q{no§éag' conpound of
formula 4:_ WD 0 OH3C ONis
produced5 |3?"9ﬁ#dﬁc9‘ip5fit? group with
chl ori ne; ShivoBing iiap 8.86 Thoashald: worrpound of formula 6: 15

d(A) I(reh) d(A) Krel) d(A) l(rel) d{A) Nrel) d(A) i(rel)
15.82794 1000 | 663179 | 1.7 | 4.54453 | 4.8 | 361674 82 1291238 | 35
14.32371 3.9 584901 | 21 ]4.19685 | 4.7 | 3.50393 93 1273148 | 37
10 | 11.74376 1.5 569971 | 23 ] 416411 | 44 | 3.40200 60 }260193 | 1.8
11.03408 1.2 546922 | 24 | 397273 | 47 3.35174 53 1248243 | 1.3
10.16026 14 521396 | 36 | 391344 | 124 | 3.29005 42 |2.40227 | 22
8.98039 13.1 | 480568 | 3.5 | 3.78223 | 242 | 3.05178 7.1 1231297 | 1.7
7.85825 7.8 | 470077 | 122 | 367845 | 88 | 297750 30

15

Table:2 Polymoarph A
e: Cu -~ ength 1: 1.54056 Wavelength 2: 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(rel) | 2-Theta | ireD) | 2-Theta | i{rel) | 2-Theta | I{rel)
5579 | 100.0 | 13.340 117 | 19517 |48 |24504 |82 |30673 |35
6.165 | 3.8 | 15135 |24 |21.152 |47 |25308 |93 {32750 (3.7
7522 |15 [15534 |23 21320 |44 [26173 |60 _[34440 |18
25 [8006 |12 16193 |24 |22.360 |47 26572 |53 | 36154 113
8696 |14 |16.991 |36 |22703 | 124 |27.080 |42 | 37404 |22
0.841 | 131118447 |35 |23.502 | 242 | 290240 | 7.1 38.805 | 1.7
11251 |78 118862 |12.2 {24175 |88 |30.007 |3.0

30
Table:3 Polymorph B
node: Cu - Wavel h 1 1.540: ave h 2: 1.5443 el Intensity:0

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

35 d{A) I(rel) d(A) I(rel) d(A) (rel) ] d{A) _I(rel) d{A) I(ret)
14.11826 | 100.0 | 5.01567 | 25 | 3.86656 | 4.8 | 3.23688 0.9 | 2.74020 1.7
1123947 | 32 |4.872156 | 0.7 | 3.76849 | 2.3 | 3.16755 1.5 | 2.69265 1.7
9.25018 30 1472882 | 1.5 | 3.71827 { 3.0 | 3.11673 4.3 | 2.58169 1.5
7.74823 15 1457666 | 1.0 | 3.63632 | 6.8 | 3.07644 14 | 251043 0.8
40 | 7.08519 64 | 439330 | 144 | 3.53967 | 10.0 | 2.995%6 2.1 2.47356 1.0
6.60841 96 428038 § 42 | 347448 | 3.7 | 2.95049 0.9 | 243974 0.6
5.98828 2.1 4.20645 | 144 | 343610 | 39 | 2.89151 16 | 241068 1.1
5.63253 29 1406007 | 47 {335732 | 28 | 2.83992 2.2 | 2.38755 14
5.22369 55 3.95667 | 4.5 | 3.31028 | 56 | 2.81037 24 1 235914 17

45



-NH2 6 20 fromstarting materi al

reaction
in tol ue
.compound
conpound

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) -

of formula 5: CH3 CH3 OH 25 30 NHZ by

of the latter in a suspension of NaOH (or KOH, or a conbination)
ne. ating; WD 01/34574 PCT/USO0/ 31009 -21 3) reaction of the
§?$®g$ﬁﬂfa 6 with the conpound of formila 4 0f§§¥ﬂ§9@“ﬁbrein t he

of formula 6 replaces the chkorine to give the

4- qui nazol i nam ne

hydrochl oride (conpound of fornutéhé@pdyﬂd$h@ 97% 5 yield. 4)
h 0 a3

recrysta

Illz,

sing both pol ynorph

A and po | B a sol vent
conpri si Rgnga#ckeﬁmple(ie'i@owzﬂoé@ﬁupﬁﬂe)oQﬂﬁcﬁmﬁmﬂ 0 10 generally in high
yi el d, esgmmmgb@ﬂ{oﬁﬁ%hméﬁﬁpﬁdlng|y, t he present |nvent|on relates to a
net hod 0 rip nal M B+ B of N (2 At bR hRery Z S
{ hoxyelBs e P T RN | 2-Theia w e AT AL T P e W )
Met NOXYet y { : Py 2\982_1\, t uc27 € htgﬂ; |34_ J.J] 7
recryst aropaatt oA M Al I T il T . N D= 9 23 M
4- qui naz pg EgFamm T 133305 Tt CIFEITT 9T 48 41 31 810 wat er .
I'n one e[TPORAY .G OTRMUSES| (6 |Sl 2000 01] 1Aca 353371 p 0.81] | ux
al cohalo, [ VEMa8T_| Ak dr 126836 ] 10.0T| \o.797 | 21 | 36.288 | 1.0
( 3- et hynyigdesnyil ) 8.8, 7 Bo.z342} met Hoxgethox 87 4- qatiaéaz dl vlari 36:8080] a6 20 t o
forma splaision; 26o0lf AY1G3hE 146||ut2b888 t o Ifet|wedDPOBDbquil.66% RS9 [ Ol.1TC
clarifyi ptp-2Be |soP.At i loR1.873nH 4k dci2BB27t ) %P fol 3WATB pll R2hy 3%648t helk4 clool | ng
the Cl ar r %_s 1 22. . 5. 31 1 gg.4i d &.Hén—\l‘l.?'_[ n a
pref erlded enmbodi ment, the ratio of ethanol to water is about 4:1. It is to
be expected;fhad Egluﬂderstood 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
20 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-
quinazolinamine.
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, 26.91. 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 2-theta at approximately the values

shown in Table 4 above.

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

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



25 | ower al cohols, e.g., Cl-C4 alcohols, are also suitable for
recrystallization of polynmorph B wth adjustnent of the alcohol to water
rati o as negefflsedy another preferred enbodi ment, the conpound to be
recrystallized I's present in an anount relative to the t AUSHBI of
solvent at a weight to volunme ratio of .gbout 30 0.05. In an enbodi nent,
N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) - 4- qui nhazol i nham ne

hydr ochl orfettdxyeRheRa) e4-diinaceUpharithe QD UM Lot sf %rwd—%a? ;Ho tvRed
conpound anqt her emhodi nent, the conpoun rmula 6 is

0] . In
pr epar ed lﬁ{/lffft%@&ngllf’ﬂg RREESRBoURY 16 1 FheEistic E%%n’g%nﬁ‘ﬁﬁe%?e%ﬂ-al
al kali 3deasredesolvemdta waitt @mmmgelmw 395?41 H@T/ZEJSOO% H)0922.982 In an
enbodi nment e u f chlorinati a
conpound &F° 36 5?% %‘3 rgéac élt%?zzﬁatf@? |:hn tslé’flv@LTO rﬁegigﬁﬁﬁ of
t hi onyl Hoomi @elmrﬁylce?le:hehhpdrmmrddedsm h)ﬁ Nen B+eehyrarigphenbipquent | y
quenchi ng e t 5,a um hydr xide.
Al t er nati véélh’y],DE'gﬁfal{a%gjo&gph&fmt |40§H%?él§°ol | car tto%gﬁieb rcganxétr)1 %-ra
subst it ut @dwiler dhéfrantiiom Phymmlfc@l@gl glbéintﬁfltémsglc nvesaks @rxpn:elsaees to

pol ynor ph ;B ¢fqt-be hﬁ’%&é‘d&' Ul d8pPakimdle1ylPhe val
N-( 3-et hyr%\g;eyhenyls-G 7-bis(2- rre?hoxynét ﬁo%y) 2 a&%%szosﬂor‘{vgmlﬁem%rep%r ed by

t he above @98VRods. | n an enbodi nent, the polynorph B is prepared by using
the stating materials described herei n. In a preferred enbodi nent,

pol ymorph B is prepared by reaction of the starting mat eri al s descri bed
herein wi #ﬁ-‘i‘ﬂ%—?ﬁa%ﬁ%@—éﬁ% 15 conditions according to the methods .
descri bed ThergoXynaghi B mheub&amlaﬂ&ymbmﬁl 0| QEVN- @eneth’r&nﬁmbh $j S

N-( 3- et hynyl phenyl ethx 4- qui nazol.i

hydr ochl o?’l’ lélgb ‘)6“32%“’1‘)2 f\'%’ ex u "33 1 %%imd“e H}'%‘?&Qﬁﬁf@?dﬁgmﬁﬂ’%or phi ¢
fornms A and Borfmba pt)odwclplrepapedhom fancotchencarwmh; theomerboghst i sheM t h
conponggt 5, 860 ARIAtiSACHSH dHe eepLdgpre

1) substitution chlorination of starting quinazolinamine compound

{(formula 3):

20 OH
H,C )
\0/\/
) I,
~ \/\O N

25

having an hydroxyl group, such as by reaction thereof in a solvent
mixture of thionyl chloride, methylene chloride, and
dimethylformamide, and finally gquenching the reaction with an
30 aqueous solution of sodium hydroxide or sodium bicarbonate. The

compound of formula 4:



-With the followi ng schenme: OHCL H3QO\/O\ N H3C1-1 0"--~ON H3C N H3C
ON CH3 CH3 O OHH3CO-'.O'" NHNHCI NHz NH H3CO~~0 :1:::) Ni z 25 WO
01/ 34574 R§gJdidaed/ 31009 -23- Uses As described in the a}ef,%\g/@;%g’?ned u. S
Patent No. 5,747,498 and PCT International Publication No. 55683,

t he conpounds made in accordance w tlpot he present invention are useful for
the 5 treatnent of a hyperproliferative disorder jn a manmal which
conprises a therapeutically effective anmount of e hydrochl oride or

mesyl ate form of N=(3-ethynyl phenyl)-6, 7-bi s(2- ngt hoxyet hoxy) -

4- qui nazol i nam ne,H W@' acceptall e carrier. 10 The term
"conpound(s) of the in tion ef erreg i preferdably the

pol ynmorph B form of the hydrochl oride

et hynyl phenyl ) -6, 7- bi s( &- net hoxyet hoxy|).- 4- quilpazol i pam ne hydrochl ori de,
but is3not neant tQ exc e atexy{ ¢ adTts three pol ynorphs, or
pol ynor ph A of theH?rg/drochI oride ferm or 15 a ntxture of pol ynor phs B and
A of the hydrochloride formor other non-crystalline forms of the conpound
The term "treating” as used herein, unless otherw se indicated, nmeans
reversings ghkbaYbadi 119 niighnihbia g e epiogtmss e tRE h@rddAY §bhpg the
di sorder or_condition to which such term applies, or one or rfore synhptons
of such &i&8rgetoBN®ondition. The term "treatnent", as used herein,
refersjgpo the act of treating, as

2) preparation of compound of formula 6:

Z

NH
2 6
20 from starting material of formula 5:
CH;
CH;
<:jﬁ; OH
25
5
NH
30 2

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

combination) in toluene with heating;



"treating"” is defined i nmediately above. 25 "Abnormal cell growth", as used
herein, refers to cell growmh that is independent of normal regulatory
mechani sns éﬁ{’g 15 | oss of contact inhibition), including_the abnormal
growth of n3PPP*4I1s and the growth of abnormal cells. PEA{USOY3I009, des,
but is not limted to, the abnormal gpewth of: (1) tunor cells (tunors),
both 30 benign and nmalignant, expressing an activated Ras oncogene; (2)

tunor cel g, RQERiBRNEENLASHRbGRAYE FdkmtbCh WithReBePEBkShlNd | SF
activated as a result of oncogenic nutation in another gene;  (3) benign

and mal i gfgrmuta|d £LopteR HeWhpreth ftéearPiROMIc @AsERMYa QY2488 r ¥t Ras
activati oph068iré tobyav@las 104 (3ethyReIpramy3d- o) DibifsqRahe Meo:icsBagEs- ar e

psoriasis, bepign prostatic 111 01/ 34574 PCT/ USP0O/ 3100 -2

hyper t r opAyTeh 1HapTe r\?pr\grj(%ﬁD\ff?mﬁ?fif‘q é?gt g‘ﬁ%@ﬁ? 2) ""ﬂt}i‘of“n%ﬁ% cel |
growt h" sayigsad herein also refers to and includes the abnormal growth of
cells, both benign and malignant, resulting fromactivity of the enzynes
farnesyl protein transferase, protein 5 kinases, protein phosphatases,

| i pi d ki nasesectyistiadl phasipgabises compoand iofi fyrould Ragcommtisingf batlors, or

intracellular or .cell._surface recep pr.ot ei ns. Co s

16, 775t o PoRumPER & ey PR et e atbr T Rty ApPobe RAYRERPREE i

hydr ochl ori deplyerdf ercabbyising stadisiobopol Yoy ph2BBetbamgl)i s andddwatemnal | y
used far th nt . . i ef v of jgddi tde@nal  human tunors contai ni ng
hyperpﬂgl %?g?% | gr{?e?‘ﬁgﬁt%é%/la%{r%'%éét?vate by the signal transduction

pat hways stimul ated by EGFR, whether by overexpression (e.g. due to one or

mor e of -Aeééfaﬁﬂglyé tfﬁgsgﬂegghen,i@é&ri%g rRA R agatd OmeRhodenss
anplification) of” "the EGF lErotel nitself, another_ receptor protein with
whi ch EGFRreRFLHDr mPediMeEPhet B odi ¥er s, Nor3-65BYRYLRIRNYL) g&ndsPined -

activate mg@f&ﬁfeﬁsr@xyb_:@&rqﬂ_ﬁ:a%ol@ﬁﬁﬁﬁ.ﬁégllh'yidlioclﬁﬁozﬁﬁé UWhich hepaptfsdd ndi ng

EGR, 0 r15 eglecr:xe'})gsutallq)i zgtr:i g‘n g%%ﬂqr( gglega;xllyz.ﬂprl]‘x%ngue. f:_e atﬁ%’is?ﬁ—rg&%c}xg/e%hoxy) -

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 so as
20 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 sclution. 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
25 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
30 0.05. In an embodiment, N-(3-ethynylphenyl) -6, 7-bis (2~
methoxyethoxy)-4~-quinazolinamine hydrochloride is prepared by
coupling a compound of formula 6 with a compound of formula 4. 1In
another embodiment, the compound of formula 6 is prepared by
reacting a compound of formula 5 in a suspension of metal alkali

35 and solvent, with heating.



-20 dependence or partial dependence on the activity of a "normal" |[|evel of
EGFR protein, whether activated by extracellular ligand, intracellular
signal traps j,on pathways and/or genetic alterations gr polynorphisns
that result qhﬁ%ﬁ no acid substitutions that produce |nEF£/8§ ¥Q9|"

| i gand-i ndependent 25 activity (e.g. . gGFRvIII, Archer GE. et. al. (1999)
Cinical Cancer Research 5:2646-2652). Such tum)rs i ncl udi ng both benign
and nal 'ﬂ{lagh IR ENalhe( StkiboRRdKiENeNorkARAl 4 Cakl pRfageROM,; Of
carcinonma of the renal pelvis), liver, kidney, bladder (parti_cul arly

i nvasi veChltmm§)‘—ln9r@aEéQmP(quﬁél ofli frymade r 3 duh rsectieR Rlortheedat te dnd

positive, ty 9){196&9%% L1 h 18 GGl de NeGREhY Cedd dcRDSE {deV Gardd! MDY S) |
gastric, esop a ea I ncl udi n Barrett's mucosa, squamous cell| carcinomas

and ader@mﬂt@mém)tde, | 2R Y BUPseaREN B BENGPERE aFhg pEaGtdanarith diepl y

i nvasi yeacsdémfsS)solutmshu&f Ngbcaal hyQF&EiRt.e, ApasehLeively,l WRJagidddd cul arly
non-smal | “ 35 cel | % cancer (NSCLC) adenocayrcipomas, | ar e cell, tunors

and WO 0398%s5PR PéTF O P5ES OHQBeS‘EﬁIh uSURSFHERERE i BoFmERe BRALUR so

reacti venydpiaeusoataph asi a and inflammatory atypia) as vvel | as
precancerous (dysplasia and carcinoma in situ) bronchial [|esions

associ ated with both NSCLC adenocarci nomas and squanous cel |l carcinomas),
gynecol ogi:(salmvéntrmh udilages utor ol yeoncksimst of athe hiyerbokldeidg sait cafras),
cervi |naI ul val 62 d opi ncer h hepatic
carci ﬁ@rﬁs 3 ‘% \éer gﬂ saf?:]omatsH blﬁeaﬁ%n%’{s}&%og{?’ glc Héi;] %Plgamﬂé;st omas
(i ncl udlmpgalnedbhgt'dm aipgivei hethngs . aénrMMSmenEcmMIMSmowierﬁiymnas

medul | o disa &%E%edr@ym{sq @ﬁ&%&%gl&%é& gegef@sed %@sé?m | o ot her

head an tunors ticul uanous cel I carci nonas
met ast as@gpr@ﬁegredcgandﬁgeabo\@lymorph B is prepared by reaction of the

[6, 7- bi Sét?afﬁtrﬁoxiﬁﬁi:éﬁfé@éw'dé%éﬂb@d4 H@ﬂel(’ﬁ ﬁibﬂny&r@erﬁéa);ea& Neand 5
hydrochl oride, "preferably the stab Bform is als used for

nor ph
t he ti%act:q%'}ﬁt@psaa§gppgpyg dJi° 4G fnpgﬁag higRffFibed herein and in the

Examples which follow.

General thesis

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 al
H,;C o H,C (o}
————-
0 _ 0 _
nc” >~ o H,e” "o
CHéH
3
0
= OH Z H’?j\o]@f"’ HN A
H3C\o/\/0 \N
e
O~ J -Ha
NH, H,C (o] N

NH,

25



hyper pl asti c conditions containing hyperproliferating cells that are
activated by the signal transduction pathways capable of. stinulation by
EGFR, such n hyperplasia of the skin (e.g. 20 psoriasis
prost at e (e‘g’éop'%%k‘éJ chroni ¢ pancreatitis, or reactive h%ﬁypﬁqo)é?é?“& of
pancreatic ductal epithelium or kidnew;.disease (including proliferative
gl onerul onephritis and di abetes- induced renal disease) in a mammal which
conposi ti gyegonprises a therapeutically effective amount of the
hydr ochl ori de, of
et hyny! phéify o ﬁr';t%‘?s’(rk the pEQTERERRAPReE. Buf n RS aliP neds 740 8P8r 2Bty ¢ he
pol ynor ph BTl @ntermationaphanikiceliton alid y woaceepsess, etharc¢mpounﬁs madetion,
phar maceut, cal  co Siti | cludln the §olo) ds r dance
with the presdRti r?\?lent |"gnnajpr (I}\ln dB 0 ntt e’ pr}}r%g\lél"gnﬁrgn %m’%‘ﬁas‘{]%rcy ]g
i npl ant &t itoeatneat mefie |, hygenproléfepasitd ot someri sies a mhmmabewhlcmlly
effective ap h - -
99& Oxyyggaa§&€9gyﬁ ggfgétf@ﬁya?%ﬁﬂﬁ(%flahe ?yd chl

7-bi s(2- met xye U|nazo nam ne erab ?he
pol ynor ph oB mesni,atamcfoam 85 phEr-stbreyinhenly) a@c’é;btlatwem%ﬁmnygthom -

01/ 34574 B iEHH%i 2Qnd pharmacentically acceptable carrier.
[ 6, 7-bis(2- thoxyethoxy)qU|nazoI|n 4-yl']-(3-ethynyl phenyl)-am ne

hydrochl ori de, preferably the stable polynorph B form is also wused for
the tregt rat t@&mad@btnp@ﬂﬁdugl SOF dei s irh’kréMth@h”CQbkérﬁé& t@cgéy@ﬁedl@y the

| d | at ed
over oxpr cBIPERE TG G BHOMBIBAOR Lo of e PURFoT LR, HAGAE Hr (37 ed

NMRNA degr a@alyimy/l stie ggDhe - ar,rpl—uoflisc(at-inwﬁh@fyetﬂmexﬁﬁFR-qnaheuzrmlutrsaaHne

anot her Cc |ch | can form actiy terqadi ners, or
one of thg g?ﬁ%ﬁﬂpjt étgggilva k R Rmsc ¢ ﬁ%ﬁ 98 5t ¢l
R-cel | ul i dtshigpars pobymalrplg, 16r mmrphm roéguhe ri’)YdIIOChlhEidH d@mmzl ng

t d td, al | vt f
e G e

| i gand, nnnrgwuaﬂlapesﬁgﬁm afy éﬁ?dgémpwdpat hway's and/or genetic

J

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.

25 “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



-alterations or polynorphisns that result in amno acid 15 substitutions

t hat produce increased or |igand-independent activity (e.g. EGFRvIII,
Archer G &Ko fihas7a! - (1999) dinical Cancer Research 5: 2@6{%@5@(’9 Such
di sorders may I nclude those of a neuronal, glial, astrocyta

hypot hal am ¢, and ot her gl andul ar, omcrophagal, epi thelial, stromal, or
bl ast ocoelic nature in which 20 aberrant or "normal' function, expression,
acti vat i fpe rophghal himfign vigagi@icmany vbeus nvHeEmd. 3udh desbenesis -may

AL ol 46,1 e TR 2\ O PYoESE (acoLbep L geada, Lot vat e
[) (razf)ir ]E)te Irﬂﬁ Sﬁwgﬁﬁlwnm} c1(f;JcéJ“’lle3ggzt}h@pai<Br(1:19£1<321§1f gzé;zgjmlraszg?ngﬁ cel |
e e o
ki dney _dj sease, Jung,, epLihalical or bictgrali o 9hedhéd eranid i 0Bt .

associ at®d W I Tway renmpdeling or tissue repair),

i nfl am*rastmfyacearrehepws protginsheumatoid arthritis, systemic |upus
eryt hemat osus- associ ated arthritis, psoriatis art hri tis) testicular
androgen production, thymc epithelial cell proI | feration, ut erine

epi t hel i B§, Tobiis (Bregthasivatheny) Asnatol shetiodils (e hyryimiensl) ~apbif osi s,
NFxB i’@ﬁ?;}’ J@orYascul gfe iR B14,34B1{4 FéCEEAolﬂSOO{>81Lﬁﬁ):9rph 2B Slﬂeeﬂhh niscl e

cell proliteration, restenosis or |un qui d secr.etion, %g %]rz
met hoxy eAdBheiPgaihiz 9EeA- 0% Foe stEeH tpﬁ’gnﬁ Vartehg °5 8?‘5?:‘?& i de,
pr ef er abhomdrhe tsfma,blse aehymn{g Bﬁmm‘proslﬂémlmgsedeﬂms t hieat r emtarent of

f ol h
Ty ahocyRTE Ry A Ba)e. Toang: Geinstill fon  AhGVEPRELAIAOROTRLEE (2L

as reti nmpeha;erorby pwemkpress,a,orage- gel duedtyreeng aqr @t@g@nerfatl éihteseﬂl d

turmor ge 0f k2 Gt 000 a1 0k OFHriACHBRARAESn B! G BRp1 1 AIKIHILRY 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 extraceilular 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 tumoés, 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



or uveal nel anomas, Kaposi's sarconma, Hodgkin's disease, epidernoid
cancers, cancers of the endocrine system (e.g. parathyroid, adrenal
glands), b Bﬁt i ntestine, urethra, penis and ureter, atherosclerosis,
skin di seases such as eczema and 15 scl erodernma, nycoses ?E 6@‘&88,
sarcomas of the soft tissues and neopl@asmof the central nervous system
(e.g. primary CNS | ynphoma, spinal axis tunors, brain stemglionmas, or

pituitary sgenmiihslce1lTBEriRMAENbuef a By x@fact;mee h}’&ﬁ.{a%%' &@é@ﬁla\éfiaor
addi tional 20 disorders describe d above may be pl i as a nonot herapy, or

may i nvol 3di M EINETeRY styRia. tﬂ%(m@lﬁfeﬁﬁopyé?max)ouaumﬁa%@hwam
(3- et hynyl phedomaaiinne iftusr bedhsHiade 1episher addoe ilahedstabh aooﬁqplmsmcph B

f l'i cat th ddi t | d t t t
' adi bt ot PR P RS REFagTRAL 0 lani 1 S5ORgbor pPBTEF BT

ant i - t un®rimeluaiinighypeval ,a&hdometrrmLquernqule go ngsardaima&u eactéliaﬁtcarmy be

?ﬁgl ?xgﬁ\/?\yﬁg\l\aﬁr}/&gf viulr%.gm tanae US allongg%Hse cs cers, Eh 186{ athe %Tcng of

[ 6, 7- bi s(2eamntmmyast, hoalsu)rquncaaczets,n $ayb]>m4$r &rbyny| pirergl, ) - antlneling

o “doses EPRIBEEoREE Jnt I Bl Uit o8 Ghy TR 28} T o b B B Y 5500
nmg/ day, f oychaanomas, t h@P&BéV@Oftqa}at rmﬂlsllopétﬁﬁh@ﬁéﬂ)r e, merHagigampsus ahdr ms of

N-(3- et il ) 2- e ) ui o] m
I ncl udi %Wr@l&%&l a%%gnaér%do?%\(/\o %%SXE%%%T}%%% 3%88‘9 %Bhﬁe rotg ogrsl de

forns (al | (RFETEHABERRLY FPEPORS GRYY caschemas) - pABF MRtEstRESS 9L #ddepfabl e
salt fornmgheaaR@ogahydrous and hydrate fornms, can be used for treatnent,
with a therapeutically-effective anmunt of the aforenmentioned conpounds
and a pharnmaceutically 5 acceptable carrier, of the specific conditions of
NSCLC (norljasn&bhs(zeﬁétﬂoupgtwmqu)mapenir&w—iya]nm-iegﬁ@ngnpsenmr—\ahﬁab and

et ot 115 TR GRAIRES o] PEEDIET Dbl TRACPEPLEL AR Skl Vhs oTELENOT™

Barrett agus t syn
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 glomerulcnephritis 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 blastocyte 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.



-and skin cancers as well as auto i mmune and neopl asti c cutaneous 10

di seases such as nycoses fungoides, in a manmal, as well as for the
chenopreveq& of basal or squanous cell carcinomas of the skin,

especi al | y¥ H&Q?éas exposed to the sun or in persons knoRGT/USOHML: high
risk for such cancers. In addition, the aforenentioned conpounds are
useful in treatnent of 15 atheroscler05|s with epidermal growth factor
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direct, _treat nent of ove ailments with the

15 substltutlons that produce 1Increased or 1ligand-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

25 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, wvascular



conmpounds, the utilization and treatnent in these and general applications
may be as palliative or neo-adjuvant/adjuvant 10 nonotherapy, in bl ocking
epi der mal Vi Radsgct or receptors (EGFR) and for use in treatnent of
tumors that express a variant formof EGFR known as EGFRAGHUSESIMEscr i ped

inthe scientific literature (e.g., Dikgbscatello et al. Cancer Res.
55: 5536-5539, 1995), as well as in a conbination with chenotherapy and
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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
20 disorders described above may be applied as a monotherapy, or may
involve in addition to [6,7-bis(2-methoxyethoxy)quinazolin~-4-yl1j-
{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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atheroscle%ogas, with epidermal growth factor having been
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), erbBZ2,
HER3, or HER4 and thus are all adapted to therapeutic use as
antiproliferative agents (e.g., anticancer) in mammals,

25 particularly in humans. The compounds of the present invention

are also inhibitors of angiogenesis and/or vasculogenesis.

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

35 activation or signalling of the erbB tyrosine kinases are



art, based on the effective amounts for the conpound described herein and
t hose known or described for the chenotherapeutic or other agent. The
formul ations and routes of administration for such therapies and
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et hod fgnggggigged in more detail below, treatment is also possible with
both anti-EGFR and anti-EGF antibody combinations or with
combination of inhibitors of MMP {(matrix-metallo-proteinase),
other tyrosine kinases including VEGFR (vascular endothelial
growth factor receptor), farnesyl transferase, CTLA, . (cytotoxic
20 T-lymphocyte antigen 4) and erbB2. Further treatments include MAb
to VEGFr, and other cancer-related antibodies including rhuMAb-
VEGF (Genentech, Phase III), the erbB2 MAb available as
Herceptin (Genentech, Phase III), or the avb3 MAb available as
Vitaxin (Applied Molecular Evolution/MedImmune, Phase II).
25
The invention also relates to a pharmaceutical composition and
a method of treating any of the mentioned disorders in a mammal
which comprises administering to said mammal a therapeutically
effective amount of N-(3-ethynylphenyl) -6, 7-bis (2-
30 methoxyethoxy)-4~quinazolinamine, preferably in hydrochloride
polymorph B form, and a pharmaceutically acceptable carrier.



-adm ni stering to the mammal an anount of the conpound of the invention, or
a pharmaceutically acceptable salt or solvate or 5 prodrug thereof, in
combi nation with radiation therapy, wherein the amount of the conpound,
salt, sol VP& ™prodrug is in conbination with the radiRaIusesioes apy
effectlve in inhibiting abnormal cell, growth in the mammal. Techniques for
adm nistering radiation therapy are ﬁﬂomn in the art, and these techni ques
can 10 sed in Hhe conbi nati on therapy described her ei n.
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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)-N-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-S (matrix-metalloproteinase-9) inhibitor(s), and/or COX-II
(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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‘a method for the treatment of a hyperproliferative disorder in
a 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 modifieré, 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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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, 1996), 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, 1999), WO 99/29667 (published June 17,
1999), PCT International Application No. PCT/IB98/01113 (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



(I nC one Systens | ncorporated of New York, New York, USA), the conpounds
ZD- 1839 (AstraZeneca), BlIBX-1382 (Boehringer Ingelheinm, NDX-447 (Medarex
I nc. of Anngym?}ﬁsuNew Jersey, USA), and OLX-103 35 (Merck & Co. of

Whi t ehouse Station: New Jersey, USA), VRCTG 310 (Ventech Bc<USIORN o0y EGr
fusion toxin (Seragen Inc. of Hopkintog Missachusetts). These and ot her -
EGFR-i nhi biting agents WO 01/ 34574 PCT/ US00/ 31009 -35 can be used in the

present i nygiduedn gaNEsFy i29)i hbo9y S Urfiekd exvdyse PSLbHY 15 sEn(ls f- GifEeaSugen

" he conpAFST e prein T cArBREVEGR R, O OReRee dotiBed | n.

for exarrpl @uml\éaea%a@lm (pedd)i,shel dhywh26h axkd98rorpAihtledt renain dnal

Applicatiaq PCT/IB 797 (fil 3 1999 21 i shed
August 17t gll gz"% ]?érj)fu i'Shed Deg%éa)f rEQa% g%%l Wét ates

Pat ent 5§ 8&#;1%04;01:9 @n:ssuladsexlcm'atbQIamOllil’@D@)qr WO 9&&5@3’6}5 -‘(rp.twlﬁutshgd

lilg\éggﬂ,:)er U% e&lg'?at eng %ent gg O%C?s%lt ggﬁgggﬁig%%hl(‘)f§§u§g%%€i ni ted

St at es Patast/ o5, m&-s’ra@letswé@ mglmherlmaqm%)neta\dwor@sneseq pldblei. shed
March 4, éﬁ%%)l 94/ 34356, (pMbLES p r 15nkB9 97/ 22596
(publ i shed Juné )qup 1697), WO 95/%4%%%p%ﬁghe%%£ce%grf% %931 WO
98/ 02438 @@Wlﬁshéadﬁé%%alr%) 22, 1998), WD 99/ 16755 (published Aprll 8,
1999), gpd WO .98/ 02437 (published January 22, 1998), all of which are

I ncorporated herein _.in their entireties b referen Q her. exanpl es of
some 20 speEief iSPegEEES] RRABRYSY LTy Inh t‘ﬁ@rir\‘-‘,‘%%ﬁ{ i s BFesest | vB62
(Cytran | rieweﬁtl&hrkk@mls 3sashi RQt 3035984 RSaNB+084EGH andDtRE | ckouadki body
of Genentech, I nc, So%lg San F{ %dl sco, California; and angi ozyne, a
synt het i ¢ 58448 n'éan}b‘?n 8YyRe “¥BSul der, Col orado) and Chiron

(Enmeryvi | 13e,[ [@al(dF-6Lnbad~ pﬂ'émq)%e;m@neshéfoﬂfﬂl(Iﬁh;tﬁﬂooays:ac:aambglused in
t he prekemtydlopentiydh-arsndbsuramhiechile aeias ,

3-ex0-3-[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)-benzenesulfonyl]-3-
. 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] - (l1-hydroxycarbamoyl-
cyclobutyl)-aminol]l-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-1-
methyl-ethyl)-amino]-propionic acid:;

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

3-ex0-3-[4-(4~-chloro-phenoxy)-benzenesulfonylamino)-8-oxa-
45 bicyclo[3.2.1)octane-3-carboxylic acid hydroxyamide;



‘Er bB2 receptor inhibitors, such as GW¥ 282974 (d axo Wellcome plc), and the
nonocl onal anti bodi es AR-209 (Aronex 30 Pharnaceuticals Inc. of The

Wodl ands, Texas, USA) and 2B-1 (Chiron), can furthernore be combined with
the corrpom 15¥5%ne  invention, for exanple those indi caPEHUSHANE998/ 02434
(published January 22, 1998), WD 99/35146 (published July 15, 1999), WO
99/ 35132 (published July 15, 1999) WD 98/ 02437 (published 35 January 22,

el e

Pat ent ited States Patent
5,877, 30p (155 ! ﬁ )J AHR1dlebnELABYNC ) LACOE Mfied herein
in thej r?R) uled Ma t& % g%?:g;g erelcep%lgr i |torsEp(l;}£eful in the
presen | nvent | on are desctibed in United States Provisional

Appl i cat] &P‘ ﬁg mQQéé‘%Zc%ﬁy a'cke cdBlelask1RE, HP%sonnskéd Ui ted St ates
Provi si ona | cation No. , 346, filed January 27, 1999, both of

whi ch ar@ompmm%rat ed in the|r entl reties herein by 10 ref erence. The
erbB2 receptor inhibitor corrpounds and substance described in the

aforenentioned PCT a I | cati,ons, ts pr.o L onal

appl i t&tPERE %lv@?‘{? ogengsia 2 uﬁggi ‘g]rﬂ?’ ?ﬁﬁ?f a(#@gsut I’rﬁ%l‘ %ﬁ"ﬁﬁt t he
er bB2 reggdpt @theeanMre UskeibMidds, tden cabpoume ofisécheipr etent presemt i on in
accordance with the 15 present invention. The compound of the invention

can al sotBEUSEF wi th ot her agents useful in treating abnormal cell growth
or cancer, including, but not Iimted to, agents capable of enhancing

L Ok TBENAS 4L TRENB et Ehvas (ol dn (AYePLA hgod WIRROGY bR RN | OCN

4) anti 4P her gen S capab €0 I ng
ant i - pf ot rdrercitdtienagahibitons adhararessihepr @tgépﬁst ERAS 6rRSENhiRkE bi t or s.

Speci fi C]%:%r 'He'rmg!' §Son it £ LB DG 880t tdiponRe8seBlichNENEEER
i ncl ude scrl bed”in United States

antlbodles, 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) .

25 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 5, 1988),
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 2ZD-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



25 Provisional Application 60/113,647 (filed Decenber 23, 1998) which is
I ncorporated by reference in its entirety, however other CILA4 antibodies
can be usedwb@u&@4 present invention. Such conjoint treatnent ngé

achi eved by way Of the 30 simultaneous, sequential or sepiFfHVEFYLP g of
the individual conponents of the treatggent. It is expected that the
conpound of the invention can render abnornmal cells nore sensitive to

t r eat nent g@ﬁrbé%%@e@thgntggrpréggnguggg@ﬁgidgf killing and/or inhibiting the
growm h of such cells. WD 01/34574 PCT/US00/ 31009 -37 Accordingly, this

i nvention further relates to a nethod for sensitizing abnormal cells in a

manmmal to yEeAatiibiwdrl, Fadi atdpleMsuchs tOtd Ss-68681 NES§EH Im: t@ft he
manmal an ano

T oy <SaruR e B0 R B o e LS LB 2o e i

ef fective tmeseaﬁprﬂdngfammermMeseaklﬁn&entieatnewmamtﬂmhlbadbabl@me The
anount of the ¢ und, salt, _sol ate I,n od n be
det er mi ne %%%%ﬁ%? %o tRE ﬁggﬁ €t 5P gécg&{g?ﬁgﬁ ( %ec? Qﬁﬁu%@g of
t he conmpoul®P of, tHG? Ib@emn&@moh@h Apﬁimudﬂm¢nh@€§VhB9QTQOEQEUEﬁﬂldanagtion
al so incl uge t opi.cahl c Qﬁﬂpo
| denti cal ? Sltqh@qébg\&}eﬁ&r)e%sl}t%gﬁb I%‘]})oun e ﬁ?/e% g Pgﬁzﬁe fact
that one ofpuldrished desembenerdof 139D o elmlet@@d Hates alfajfrﬁﬂtav$:rﬁ’g;34ar$0at om ¢
mass ory 'W%ﬁ}d@&ﬂW%%eﬂbéiei@”t1§§é¥“ th§8?$6§§é3dﬁ%ﬁilgﬁeaaﬁ§VéM££Qeﬁ2

ou

usually I n _nature ['es of i sotopes that can be i ncorporated

into the cb?ﬁ:?dundk’(ﬂ-ftefihét?ﬁ@én??*éﬂmi ned 88de LiLd ot dpEeed Harghiridyer;2984r bon,
ni trogen mt@@’gﬁ&tegu@lataﬁt 25, 8861 0203Gisé0ed 4Mard®Ne3 180090)] Wdted

nccopt abl SUkeEs DS, o 700m bandLs ML SR Tt n B or e/ aada>

i sot opes amﬂbqr:.sﬁbhenardzlsm,opma)f @ohor /32866 (@ublikhéd nSégrenbeepa20f this

Inventipn. go7)  wo 97/22596 (published dJune 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
25 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



-Certain isotopically-Ilabelled conpounds of the present 25 invention, for
exanpl e those into whi ch radi oactive isotopes such as 3H and 14C are

[ ncorpora;‘,‘f(%jo useful in drug and/or substrate tissu tion
assays 'ate i.e., 3H, and carbon-14, i.e., 14C, ﬁcﬂpg@Iesg&g

particularly preferred for their easggof preparation and detect abi I Ity.
Further, 30 substitution with heavier isotopes such as deuterium i.e., 2H,

canba}‘ f ogg/qggtyel n(lsllhneima I qugglvar_m ,age._sggrse)sul Uhﬂﬂecﬂ r (H’ﬁag:re%aéegteﬁ’et abol i c
stabilit r e increa i e sage

r equi rerrén?g aﬁEB hehged REFIReS 2!4 igagfh c?‘re m& Eﬁﬁ%gﬁcggg Ae

| sot opi cal, By 7l 8bsl | edssospoundsrof 2t hi $985) j nveintdton aoan gdder akkybpe
prepared by carr the, WD, 01/ 34574 . PCT/ USO [ 31 res

di scl oseri'InF:f'?"”E’ﬁeg gh§8§eéﬂdf8r tgﬁereiﬁﬁf}@% B2l o% rggﬁﬁe%u%st i ?%ﬁg%g a
readi | y aeaepablre inhdbapbeal hyefabeihedher pageantf anvenhooni soeoplsal |y

| abel | ed reageﬁSd usr ng %I%gds t‘é’%l I kr}(}\gglsggkge ahFﬁltéﬁgeé L ngli¥,

ref er enc8SFG ¢ corpoun & SFPRventioon use | erapeutic
met hods @0dllphadimcefilashl Jeonpowi t27ons1888cr idnet hBr it oSEatBAPasses

i sot opi C?%'oké %#},@gi eﬁ%gfa}ez&l% I«{S‘ @@1&&%%‘16  filed January 27, 1999,

[6,7-Dbis oxyet qui nazo ynyl phenyl”) 10 am ne
hydr ochl bpitte o fprdfisthaiine tlIf@OsTPé?b’PéeéollFrrﬁbﬁhrBeF’Grlﬁ"Ftilgs hepeénl Py used

at dosgs QEe}eIZQQO q@{edaxbsprfé&rp%&ylénaép& F@a¥ndS0sd Hsehabky 5- 200

ng/ day, for % the above treatnments. 15 Patients that can be treated
with thedesapdhed B e aioveRenbioned Bafe agPlifat o ndl 1% PatsBESde, f or

exanpl e, Saat yert s pirbatisibaye I‘lcSH‘ehgﬂ%,thsaS«rélélVIa"sg dAHRIri a:s;m?ouEBIsIh I gng
cancer, bone cancer tr c. .cancer n cer cer _of, t ea
and necRnd cﬁ?%%‘é?ft%e%&%ﬁ% rarthﬁ'e?}éhg%frﬁr rancéar}% %’jeé’llgr’
cancer, ¢aac@ompbuhlde cenaher ggiegentstiaveahicander ,accolrdancenweth theeast

cancerl,5 % ggggl:ogh‘(}eltlg{@ﬁs (e. g., uterine sarconms,

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

other CTLA4 antibodies can be used in the present invention.

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

components of the treatment.

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

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



carcinoma of the fallopian tubes, carcinoma of the endonetrium carcinom
of the cervix, carcinoma of the vagina or carcinoma of the vulva),

Hodgkin' s cancer of the esophagus, 25 cancer of the small

i ntestine, d‘é@ﬁg}%&’of the endocrine system (e.g., cancer SETAURMZIYr o d,
parathyroid or adrenal glands), sarcongg of soft tissues, cancer of the
urethra, cancer of the penis, prostate cancer, chronic or acute |eukem a,

solid tumog cogalﬁen&dh%és Im%mexhl ffukxﬁpbogams@nesr LOfndthio! agder
30 cancer o ney or ureter . 9., renal ell carci nonw, carcl I’IOITH

of the ren&PnpeEérsPI FAPNETHashB Jef’r fife %eﬁtafné‘lal ne? v SFeaspensm ithy. |

primary CNgahyapiemavhidt e @xséstaumrrﬁ,steb&ag nt@'[tﬂfé GHal@ERS 2 AT afbdnd t ary
adenonas). 35 WO 01/ 3457 %IT/ USOQY 31009 Acti vi Z Ee in vitro
activity oPfthBec5RPBARA Fhe b?%%%ﬁ&OQWnP MBREVEACRHAY bREFFREI NS

receptorStgémsl Be lsolzaee( ahdrébﬂs subpegaend tl}i)éﬁédff ervtiiate a’n&:&ﬁﬁﬂsﬁs e.
ure acfivity

Cy det d

o the combSARUECEY tife. BFBSCHETiTR GAPRBHNT nCoer oo i eBEaBEer T tod by

t he anmount ra8iathobi t i orhef atbent plods ptioe ybanpoumdf aalewgmﬂwaswubﬁrate
; L te] - 1)

a0y BBroo Rl ey MesROe Y, e SN SRR BB AL Y

gr owt h fafm;)r asssapiadnikgnasffapt ivet exnowvgpoohd thel acdmreoursd aOQEoml'reoI

Affinitygpurified,, SRR EG receptor (96 ng) is obtained
accordi %8 ?{:l) %ljﬁ roce%mrleel n G °N. GIll, W Wber, 15 Methods in

Enzynol ogy 146, 82 88 (1987) from A431 ceI | s (Arrerl can Type Culture

Col | ecti onphRockyh{dd NRveaRdonPr 8186 ubaiadided alabespi@gf E%%é’!!ltéli EGF
(2g/mM) in phosphorylation buffer + vanadate, (PBV: 50 mM HEPES, pH 7

125 1M Na®@PmPoungii NHES! CRIPIINCSoaT Gt 8PP hbsahatat BYS F9Pe tncted

compound of the invention, but for the fact that one or more
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 2H, 3H,.13C,
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
25 invention, for example those into which radiocactive isotopes
such as 3H and 14C are incorporated, are useful in drug and/or
substrate tissue distribution assays. Tritiated, i.e., 3H, 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., 2g,
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



20 volunme of 10 pl, for 20-30 m nutes at roomtenperature. The test
conpound, dissolved in dinethylsulfoxide (DVMSO), is diluted in PBV, and 10
pl is mxed with the EGF receptor /EG- m x, and incubated for 10-30
mnutes atv%BYB%Mhe phosphoryl ation reaction is initiatBITHF0ti on of
20 ul 33P-ATP/ substrate m x 25 (120 Lys3-Gastrin (sequence in single

| etter code for amno acids, KKKGPW.EEEEEAYGALDF), 50 mM Hepes pH 7.4, 40

pM ATP, 2 pC vy-[33P]-ATP), to the r/ EGE m x..and i 0

i nut es P%?C?‘i‘}b‘?‘/ﬁ% @ﬁ*gé“tlz?tsﬁfie.m#lgerlg%?? h a}nsz )s(otrogggdgg%ag%%?t%%inmgﬂ‘ 10 pl
st op sol ahd OubRts tMcERFA, a pe8di2pMaAER)Labie 6ippt@Ndadly 3babgbledibes are
centrifuged at, 14, 000 M. A 1 0 from
each t ubESTLEH; s)fecﬁ &d n(?ﬁ o Séggpggé%i9c¥%%&§ r\%%te%ﬁ %5%:%%@%& k
washed fwelltkmee iim 5%eaceti.c Agcpudingly+ erefnmengesho sRe €aBRORRE dri ed.
This rgsuktsin t  pdi f bst r at 0 Wit hboegs ghqfree
ATP 0n§3§£V\Z:sménné'a%?Hg&FgSg)qu?nggrgpo%gt etﬁ_‘efstﬁggéﬁf‘gﬁ{%y Iiquid WO 01/ 34574
PCT/ USO0pB4 Bif@ceuicaki ermpasittiionsc sippcardged) hesepbr aLFBnSPROTARSEBSence of

SUbSt ral 6o (o catdYSKinASE Bhrhs SeDERaCtSMbINRI all values as a
background a percent inhibition is calculated relative to controls

W t hout test conpound present. Such assays, carried 5 out wth a range of
doses of [kestpeaMPOMBERoxGEERVKY NQuEREes i AL -9D] of 3astApnyDEhenyE) + C50
value for the in vitro .inhibition of EGFR ki ggse a]g"gr%v,j her et hods
for ddPerMint My dHREHOEIFrY yPEF ISP 0 MpGuRig of P "rfé’t%Pe &Rt i h¥enti on
are desceypgaﬁiny UuSedPattendodds ob, 7470d08mgi ey di pekbsvalel pf SwAbGh i s

i ncor por at erein Phar naceut i Co itio The.p ut §

conposi t’i"azg?ééy, mPgF BES régiém 5%?5 0 Iﬁ%ﬁparﬁ}éf e?élf)l 53%3&.{ rfrﬂgaeef %’P%?J%ui tabl e

for oral tadatmestsation as a tablet, capsule, pill, powder, sustained
rel ease formul ations, solution, and suspension. Less preferred (wth the
nmesyl at e

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 (g.g., uterine sarcomas,
carcinoma of the fallopian tubes, carcinoma of the endometrium,
carcinoma of the cervix, carcinoma of the vagina or carcinoma
of the wvulva), Hodgkin's disease, cancer of the esophagus,

25 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, 1lymphocytic 1lymphonas, 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 (ge.dg.,, primary CNS lymphona, spinal axis tumors,

brain stem gliomas or pituitary adenomas).

35



formbeing the preferred forn) are conpositons for parenteral injection as .

a sterile solution, suspension or enulsion, for 20 topical adm nistration
as an ointnent or creamor for rectal admnistration as a suppository. The
phar maceut i ¥9P1%45%hosi tion may be in unit dosage forns SGF?’&’E

adm ni stration of precise dosages. Thggpharmaceutical conposition wll

I ncl ude a conventional pharmaceutical carrier or excipient and a 25

conmpound @c}ﬂ% to the invention as an active ingredient. In addition,
it may include ofther nedicinal or gharrraceutical agents, carriers,

adj uvant s, Ther dn ERERP| aF Y Pe dfeCBP SRMRINStS: 2fi BRefBF PR thdygBta8P Ut i ons

or 30 SUSREASHYBSL Ohg ek iR EPIBRUBGBos TheSkahhEE ABMEOkisus Aulsieglisnt for

exanpl e, aquequs g%gggl ene gl ycol or dextrose sol ;gl ops. . Sucl& dosgﬁ\ge forns
e

can be suiR*gdtyep HeSPPNfers Sk SAPERP! "Ph magedchyr FRe s

i ncl ude § M odihgepkscedurdS fillers, water and various organi c sol vents.
The pharnmaceuti cal WO 01/ 34574 PCT/ US00/ 33009 -41 conpositions may, if
desired, contain additional ingredients such as flavorings, binders,

exci pi ent Thendadthieritdykeof Thihs fommpoands adnmithestprdseant Lfabértiorconiai ni ng

various excipients, such, as _citr aci.d may_he empl o t.oget he i th
various S"dit&i%t é"&naﬁ‘?es %%%%mgé’eso{ Yoty JIAE a%?dléﬁgb%%‘%nai %f c%éh%l ex

si | i cat es papndphbtlt iwh mf ageekegsnods asibsticrdse (egel atLys;ardGaatatn a.

Addi ti | |y i I g -ag gpesi tearat e, sogdi | auryl
sul f at glrbgr?é P%%L %‘%ﬂf&qé%{jlug%%%?ré%%?oﬁgg?e{ﬁng% %hre %o%‘gsfﬂ‘SoJ? iy
conposi t i Ghemaf267 si2f),a2069ped rall 96@) &l 8o twrasapeop¥depidesaral anewWhar d

filled geleatin, cARsUl®s: kiRuSEeSy of a8t Chbmbcund Be18ESYe 1416 LERLLaLt OSe or
m | k sugar and I gh nol ecul ar wei ght pol yet hgl_ene gl ycol s. When aqueous

suspensi oASEdR1BY| YKl e desPi el e oMUBRR| FESEPAPFon(YhenFactive
conpound bRerehadNBYchbedergbiaednyi phoradhasisvest RN O115 Wl fésyey i ng

agents,, Ccolorbad M S Ao NS 20¢, 'd2- 485 (%8s7) from a431 cells
(American Type Culture Collection, Rockville, MD) and
preincubated in a microfuge tube with EGF (2ug/ml) in
phosphorylation buffer + vanadate (PBV: 50 mM HEPES, pH 7.4; 125
mM NaCl; 24 mM MgCl,; 100 pM sodium orthovanadate), in a total

20 volume of 10 ul, 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 pM ATP, 2
pCi y-[**P]1-ATP) to the EGFr/EGF mix and incubated for 20 minutes

at room temperature. The reaction is stopped by addition of 10
pl stop solution (0.5 M EDTA, pH 8; ZmM ATP} and 6 pl 2N HCl.

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 [3*P] incorporated is measured by liquid

1908 single



-emul si fyi ng agents or suspendi ng agents, together with diluents such as
wat er, ethanol, propylene glycol, glycerin, or conbinations thereof.

Addi ti ona.MOy is al so possible to admnister the co

invention Topi c%’fly and this may 20 be done by way of cm&“}ﬂ %
gels, pastes, ointnents and the |ikeoLn accordance with standard
phar maceuti cal practice. The conpound of the invention may al so be

admi ni st %rcﬁ.(ilttth.l%tﬂaﬁm@buﬂthﬁj t hannaohpspatidhe iGhosape t&bé]ﬂtcmjnbﬂfl stered
to a 25 manmal wi | depend on the a |rral s C|e ggthe | sease or

di sorder sé’é’isﬁﬁaﬁeea@eg— ThESCBAph 58??1 fif'st &7 S%l?S in the
formof & Wﬁ)ut‘tﬁ)ldﬂﬁi [:Ie&hlemt dnhhbquidn s eoghcuTdte=d orglautrivenay al so
be adm ni st ere ecti,on ang I Suc

f or mul at iGHE a‘gbor edster‘?)é Som 88rr’tc\ile%’f(|g‘£én rran‘#eﬂ) %é aycc’or%é:r%e $%i th
standarsddtﬂ:tewumar ya pracid cef Adoser aloffer nast vesonpoanecsnpodhtowraythige

adm ni ste the df hi u S

concent ré{g:(?r“tleleglodldl? v%no?Lgrgg%Lﬁg%%y?E@ ‘%relutaer ecP”P HP(?n %nngnvﬁltoh he
nor mal aninmEbiftéed oF5ERPRO L34S 4 REMIWSOO 31009 -42 Met hods of preparing
various pharnmaceutical conpositions with a specific amount of active

I es,

conpound are known, or will be apparent, to those skilled in this art. For
exanpl es Oté)@e? mREROASt HATSAPherMTHAS itde aStilFat¥sof Mk FIWds L
Corpany, fentpainvéﬁtbo#dlatf&n dek¥48bedAdrhni t sat i gt ad MRsage

Adm ni stratlo of the compounds of the present invention_ (hereinafter the

"active c&;r?ﬁduﬁ‘(?@s) ‘t}“ecéﬁsﬁeo@*lf%c‘t%d‘”ﬁfhaﬁf irgorRPRatet hl&?reelrfh'bl es

delivery of the conpounds to the site of action. These nmethods preferably

i ncl ude aqral rout es sdch as (n . the formof tablets, intraduodenal routes,

par ent er 324 travenous, subcutaneous, intranuscular,
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, aqueous propylene glycol or dextrose solutions.

Such dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or

35 fillers, water and various organic solvents. The pharmaceutical



I ntravascul ar or infusion), topical, and rectal admnistration. 15 Wile
parenteral adm nistration is usually preferred, oral admnistration is
preferred fQr tg ydrochl ori de B pol ynorph. The anount of the active
conpound adWoft E% ed will be dependent. on the subject BEFRFO¥FeEted, the
severity of the disorder or 20 conditiQsm. the rate of adm nistration and .
the judgenent of the prescribing physician. However, an effective dosage
is inthe g ,@w&@fm@sb% 0. ﬂ@ldégl@@@utcéﬂ&ﬂg mlé&%n@.qdylﬁﬁ%tenm%r day,
pr ef er abl y about to about 35 kg/day, in single or divid oses For
a 70 kg hmw a5hifd aKeGL a9 etréraﬁﬁﬁﬁpﬁe@? ta@dzshabbakw g'vfuﬂéy or

pref erabl yoabouimdn2 st faglrait tdbdeds d@ahtdlrma@maandlfst aneepient9sagenl evel s
below the lower |imt of, the aforesaid {an re than adequat e,
while in o%i’nercb"é%’e% s1549  MaY¥ gehe doshR %’%ed Wittho FE*ERYSI ng
any harnd Ltils‘r.g_rd_%gr%fnftGCbucDr@sllﬂf&i:dﬁlatals_:}i(hhcl aegaramwmwxm fdomptlesti vi ded
into 30 several small adn1n| tratl n t hr oughout t

6. - bi o EHAREET RS o BT SESTE. P9<By Ay nyForEAR 9 Loy and

hydr ochl oracﬁte;lap.r ef addbt yohdkl wt abliker podyirey phgéhtfor syclat asdosemestiuh- 7000
ny/ day, era 5 ef er ahl - , fs al so
usef ul for %’éfat réat r?éﬁ'gg ?gégg%/ H?féfgsalﬁgeaéaﬁlrcgga,%f osorf%%%a%egmbf&

i ncr eased tslrheitialg munreg);emo o&¢3n@7aomm¢usom$3nfo9: sing lgy typmgmay

comi nafg A JBAPERSIoFON EKATRIEE 1ndISKhLy (ehLBLY) ge18815 abokhng

therapy with car aclitaxel or gentitabine/cCisplatin, in
(111b/V), B;@f@rmé m%rltaﬁérrabperﬁmﬁ: tidiedeeelacineg Rrhvhdk aﬁwaweé@d

tcancglr: a fﬂgléwﬁaé Whegapy P iJjedmRiRelkr exBfefor pathant sqguebhact ory

o] cisplatin

[6, 7-bi s(f%@ﬁék?é?hﬁ&yﬁh’tﬁ%a e SBSHEES( 898t Py | IR SEF akrPRe The

hydr ochl ordc#g@ vepeehpsaid ytHereiat ﬁbyebéod:qﬂmrrma Bithrvarbdus Jsﬁ:dﬂit%ﬁ&ngf

1- 7000 jm/ da r ef er abl 250 /da nost preferabl y, IS

al so usg? %GFQPﬁé ?r%%%ﬁﬁﬁt x %atters gr éyes aﬁﬁ, 1%0%eng 8,
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 1liquid
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



patients wth additional conditions, including pancreatic cancer, with or
W t hout gentitabine co-treatnent, as first line therapy, for renal cancer,
gastric ¢ rostate cancer, 15 col orectal cancer (e nd |ine

t her apy fg‘&ﬁgést?@nts who have failed SFU/ LCV/Irinotecan gﬁ@?@@%"g and al so
for hepatocellular, bladder, brain, @agarian, breast, and cervical

cancers. For such treatnents, in advanced di sease patients with refractory
di sease, MothatgERE @frfe@aﬁ:hugneambﬁsrp]aaiirrhamenmjdaar etbrpdsiyidnsi keeaased
response rate %%_ ncr eased % 9.Pra sdon or, _an increase.in surV|vaI
time. [6& PRSP Nethddet B xﬁfaﬁl ﬁa ﬁuﬁ yPEE( 3y ny P ph&hit ) P€ani ne
hydrochlappd&enpueﬁﬂwaMHqsehekslhmdelpotymerphtB f oFox exaﬁﬁlégplsably used
at doses ob; ho8R0.ahdaNacBn el &L ANLY; G AR00 vt 4 MISE PIehBLabl v 5-200
ng/ day, exanpl és ~and “prepar ati ons
provi déd Haesltew, f Bat hetSth|Editixare (1305nd exenplify the conpounds of the
present invention and nethods of preparing such conmpounds. This invention
will be better understood fromthe Experinental Details which follow
However, ben i agngheoage wi || readily appreciate that the specific

met hods %'aﬂumetekgelghsca@s%ear eoﬂséeﬁas . Iolfuswat I;vfegéné hg ndenitA%gnt i on
as descri bed nore Eép he clains which fol thereafter. WO 01/ 34574

PCT/ usocy@lfeeenafﬁﬁr R/EWLC?E%’”L% Séfalnﬁaél be. fifeckes Pyn gy

conpouryd reft hodr Fba 4nabBgast ideniveklyCor HBE cdmPoSh¥d 2tHB€he, @ite, of /O N

HC_O gc@%ﬁn C}¥heée mé%hoé% pré%era%ly 131fu§§ oral routes such as

in the form of tablets, intraduodenal routes, parenteral

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
20 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 adequate, 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)



34 5 The followng materials were used in the synthesis of the conpound
of fornmula 4: Materials Quantity Units Equi val ent sNol unes Corrpound of

formula 3 %&'Jég"l equi val ent 10 Thionyl chloride 89.0 kg 2. ui val ents
Di net hyl forham d& ‘11 kg 0.5 equival ent nethyl ene chlorid C’é’ﬁﬁ“@ 0910 Ukg
50% sodi um hydr oxi de solution as requitged L | equivalent Heptane 880.0 L
10 WKkg 15 The followi ng procedure is exenplary of the procedure to follow

in the sy%paﬁl&zé)f doh@nhgtmybatﬂeféym@un@lor%é}nﬂ% Q.fn Nbewomm f
formula 3, 880.0 mathlene 20 chloride, and 11. /o cgillmathYlforrramde
Jtﬂfd‘g‘r B3

were char g®% t & a 1% eaHnedryt PikYs- 1M VERERGP AGGER
at rmspheregexﬁcaitalﬁgnﬂ/dlhpmayhnphimrusﬁmammddw &8 &hEenlxnevidegaply i s

mai nt ai ned at. a, tenperature ,of, a n3 C during the car The
contents oﬁ’f’?rhet?ﬁgg?if%h gadsdp \Bee éis @Y r S nfini ﬁ’ﬁlm %ive
hour s at5 redrapy enpeétat urr&ﬁmftmeesatsan'pﬂqmg petiemast i aefecanpbeyi otcand

the pHis mai nt ai ned between 7.0 to 8.0, by using 50 %
NaOH, as %fc Z%‘ anépthe tenperature of the reaction mxture is

mai ntai ned at less than 25 C. The biphasic mxture is 30 stirred for

fifteen tohé"‘frﬁa}’s(@%@ﬁo%@& vx@\%ﬁé)z&ﬁtﬁma, e ()%Pg@dgﬂ'ﬁ gthlrty

m nut es. ayers were separate 01/ 34574 and t he

organic | a@I@rne&/\/é‘é/d@@ﬁééﬁF%‘é%ecP#Qfefﬂélﬁf the sstallawolyorphoRi frFedty| ene
chiorideggy Q4 hept aneryms a@d@?y\lfw t?reﬁ@ﬂ&bﬂ*‘edsdzﬁwhﬁﬁlcﬁ& of roae
unt i

remai ni ng et hyl ene chl oride distillate reaches erature

bet ween 6PEHHEHPY &~k ®/4ANe Rad e s&ddited Fo Wit &R tTE E0 Of5 C

over patients with additional condltlons, including pancreatic
cancer, with or without gemcitabine co-treatment, as first line

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

15 colorectal cancer {(e.g. as a 2nd line therapy for patients who

have failed S5SFU/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 fesponse rate, an increased time to progression

or an increase in survival time.

[6, 7T-bis (2-methoxyethoxy)gquinazolin-4-yl]-(3-ethynylphenyl) -
amine hydrochloride, preferably the stable polymorph B form, is
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.



.5 hours and granulated for a mninumof 1 hour with the solids being
isolated by filtration and washed with 220 L heptane. The solids (fornula
4 conpou ”) were dried in a vacuumdrier at 45 to 50 C;P &% e 2 -

Al ternati VOWEEI4r ati on of Conpound of formula 4 In the Teaction shown in
Exanpl e 1, SOdI um bi car bonat e may suggessfully be used instead of sodium
hydr oxi de as shown in this Exanple Materials Quantity Units
EqU|vaIentsNoI Hﬂg of formula 3 30.0 kg | equival ent Thionyl

chl ori deE¥E I@%%Fent s Dinethylfbrmam de 3.75 kg 0.5 equival ent
20 net hylgeaapshl or -dpreplrdtikh Wiy cobtosndi af figxrwdd de sol ution as
required L ngtane 375 L 12.5 Wkg Heptane (wash) 90 L 3 Ukg Sodi um

Bi car bon&eack4op: Kg 7.5 equivalents 25 30.0 kg of the conpound of fornula
3, 300.0L nethylene chloride, anad 3.75 kg of dinethylformam de were
charged to a clean, dry, gl ass{lined vessel under a nltrogen at npsphere.
36. 4 kg off:€dyj (}ny*l\ph 2 edsbgztheﬂxﬁ\x it ai ned
at a tenperatﬁ%e of | ess 30C (during the chgrge The of the
reaction vess@ th A ed Zat ref |ux tepperatsye [ re
sanpl i ng fige |ooco et T80, e CHdct Hggi m Xt ur e0fas ool edf to

20- 25C and addedygb y to a stirred solution of sMW=B47bi carbonate 64. 2
35 kg and water Lgcooled to 4C so that the tenpera#ure was nmaintained
at less than 10C. The final pH of the mxture was adjusted to within the
range 7.0 to 8.0 by using 50% sodi um hydroxide solution as required. The
bi phaSiSC'fHextf'Bflowing 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 equivalent

10  Thionyl chloride 88.0 kg 2.5 equivalents
Dimethylformamide 11 kg 0.5 equivalent
methylene chloride 880.0 L 10 Likg
50% sodium hydroxide solution asrequired L 1 equivalent
Heptane 880.0 L 10 Lkg

15
The following procedure is exemplary of the procedure to follow

in the synthesis of the formula 4 compound:

88.0 kg of the compound of formula 3, 880.0 L methylene
20 chloride, and 11.0 kg of dimethylformamide were charged to a
clean, dry, glass-lined vessel under nitrogen atmosphere. 89
Kg of thionyl chloride were added to the mix while it is
maintained at a temperature of a less than 30 °C during the
charge. The contents of the reaction vessel were then heated
25 for a minimum of five hours at reflux temperature before
sampling for reaction completion and the pH is adjusted to be
maintained between 7.0 to 8.0, by using 50 % NaOH, as
required and the temperature of the reaction mixture is
maintained at less than 25 °C. The biphasic mixture is
30 stirred for fifteen to twenty minutes and allowed to settle

for a minimum of thirty minutes. The layers were separated



WO 01/ 34574 PCT/ US00/ 31009 -46 was stirred for fifteen to twenty m nutes
and allowed to settle for a mninumof thirty mnutes at 10-20C. The

| ayers Ver e aRalAat ed and the organic layer was concentrated to 1/3 of its
vol ume by renoving nethyl ene chloride. 375L of 5 hept ane VEUSHEO®P with
continued distillation of the remainigg nmethylene chloride until the
distillate reached a tenperature between 65 and 68C. The m xture was then
cooled to Oufe® t&QQi&.Qj’arﬁ.cf'lQﬁ eandagr@&a&éi&@t%ar t8 Ty8i pEMmed Jordur with
the solids heing isql ated tIO and washed 10 with 90L hept ane.
The solids (tfibr’iﬁﬂoé(lﬁgcﬁﬁ’b’&%lrﬁf) Qrél fed®ih I heRtanm HRf epdded W”to 50C.
15 Exanpl e %oﬁlenﬁcatdmlaﬁaceaﬁoumdtﬁé fremaLh 88 &n@cﬂﬂlyﬁer(éit@im@hde
Reacti on:

J HO  NH2 t%%éhﬁélg’é’?h]‘e%tee T28& 8ﬁ|?|¥?“é°ﬁ5§)6 gﬁ\i‘ﬁ%‘?z m%fi?%sNzo -

MAE429. 9 Thed.ol IThei mgxnaterwaed sheer eoobed o bct@esynlbesos1®f °¢ hever

conpound of f | opn 20.formul a 2:
Mat eri al s @aﬁ%&isﬁ éﬁ%\ﬁlé entsklgl une Qﬁr%gl OlrJEr::dfogoFor ch %rbel 1 kg
1.2 equival eawtldeolhﬁeltm zusa@l@’chUlbg (fARTregibor nnﬁaWESbédp@V)LchRZSodl um

hydr oxi de D@Jéggta%e o e & eealgmgs 4P dcliBoBhfl) Oa KO k7 50/akd (VET

to c'npd 5 npound ‘of formi qui val ent tonitrile 732
L 12 L/ kg (mm:um gripy &% 43¢o 50 °C.
10

Example 2 - Alternative Preparation of Compound of formula 4
In the reaction shown in Example 1, sodium bicarbonate may
successfully be used instead of sodium hydroxide as shown in

this Example.

15
Materials Quantity Units  Equivalents/Volumes
Compound of formula 3 30.0 kg 1 equivalent
Thiony!| chioride 36.4 kg 3 equivalents
Dimethylformamide 3.75 kg 0.5 equivalent
20  methylene chioride 300 L 10 L/kg
50% sodium hydroxide solution asrequired L
Heptane 375 L 12.5 L/kg
Heptane (wash) 920 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 by using 50%

sodium hydroxide solution as required. The biphasic mixture



‘WD 01/ 34574 PCTI USO0/ 31009 -47 Exanple 4 - Preparation of conpound of
formula 2 The foll ow ng procedure is exenplary of the procedure to follow
in the synthesis of the fornula 2 conpound and internmediate conpound of
formul a 6:WBWFSH kg of fornmula 5 conpound, 4.5 kg sodi uCA{USAH3IPYe

pellets and 489 L toluene were charged to a clean, dry, reaction vessel
under nitrogen atnosphere and the react®on tenperature is adjusted to

bet ween 105 to 108 C. Acetone 10 was renoved over four hours_by atnpspheric
di stillatiowaswhstirtes uéne if4 5868 tPo YAERAY i " TRSni 3ifhn FbIRE o6 L

of solvent perti@ Ofosf ObMA i GO BIOURE: rthheni @@Eés OBt MO E . WasThéen
heated at reflux tenperature, returni gg gdi stjillates to pot, until tge
0 25

reacti on was-ay6s| HEES TRRAAZLGH ANG & TMLIF JGBI% BS 5ePRERRT 3B
C, at which td i1pe afsits ryonfmedBy0 rembol g e tagdefeSchkiofidd er di7dLvas

charged_to the reaction m xture and the m xtur S...agi_tated far nto
fifteen>ni nJiecpst.an’Fhewlaésulaiégﬁfj Wﬁggr i %?n%nsu%qel }t%rsé:&eitqgttrlgﬁovggf i F?gr ai d,
and the cakerdmind@gwaehéeylenthcBlotid®l wend (denpbustdlditeoreakhed)a The
filtrate (c ound, of _f.or mul ed 4 : : e i

vessel unde?tr%pteFSBEHea ?r%}s'l% e?aes, \gglﬁdggg(?B Eggo?'l%kgggc%%p%&ner %%B:‘lggrrul a4
was charged iont® tdeS t@acveondvbesel agd gogeehetedv for 782mindwemonft kil e.
The reactio S h f. A L ed.

Agi tat o spdsiiiaaaen) Bile E8HERs B R e e B FaabPHon s
conpl etl®, thitdoO&nhepsRneeacti on vessel were cooled to between 19 to 25
C over three to four hours and the contents were 30 agitated for at |east
one hour at a tenperature between 20 and 25 C., The solids (conpound of
formul a 2Thpos9HtHN IR TR 40FOMRAPYRT) ege FSEGHDF PR V3B EFe@E hen

i sol ated Ry £6l 65®BE] ONn

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

Reaction:
ik, H,C (0) g
i 1
# OH Z 1,00 N° HN X
NaOH(MW=40) MW=313.75 H3C~O/\,0 N jq -
—_—> '0 P -
NH, toluene NH, toluene, acetonitrile H;C ~"0 N
A
MW=429,
=175.23 MW=116.2 9.9

The following materials were used in the synthesis of the
compound of formula 6, as intermediate, and the compound of
20 formula 2:

Materials Quantity Units Equivalents/Volumes

Compound of formula 5 61.1 kg 1.2 equivalents

Toluene 489 L 8 L/kg (WRT to formula 5 ¢'mpd)
25 Sodium hydroxide pellets 45 kg 0.16 equivalents

Filteraid 0.5 kg 0.017 ko/kg (WRT to Impd 5)

Compound of formuia 4 80.8 kg 1.0 equivalent

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

30



and the filter cake was washed with two portions of 50 L acetonitrile and
dried under vacuum at a tenperature between 40 35 and 45 C. WD 01/ 34574
PCT/ US00/ 3198934548 |t has been discovered that the production of the A
pol ymorph 1's tavored by the reduction of the amount of al&t/GR1E1%Pe
relative to toluene, and particularly favored if isopropanol is wused in
pl ace of acetonitrile. However, the use of isopropanol 5 or other al cohols

as cosolv | | sf ) ' to forman ether

| i nkage b%?%%@%gt%e a?%§%%€7€ﬁ%§3§gﬁgkgﬁﬁﬁ?H@f4-carE%%zof t he qui nazol i ne,

i nst ead offhehfolibeviny pradeguye bheerampdgiryio ofiotke yproaedurehtis Hekkew urt her
di scovereq. .t hat | ' t o reagt) : pH 7,
pr ef er abl gnb&%&ﬁ%ﬁg%&%ndg@ ﬂ%—% f?r]lé)rtrﬂglapr%f g%{eﬁg?ﬁﬁﬁe?ﬁ%\gﬁﬁgﬁ%?% pH 4,
nmost prefépabbyndp9¢3?°vmmlaié%wove the rate of the reaction. 15 Exanple 5
- Recrysgtal lization of conmpound of formula 2 (which may be in polymorph A
formor a mxture of polynorphs A and B) to Polynorph B (Step 3) Reaction:
20 2B et hanol Fb} ¥nthopPiA Fimpdsr ph EMRERNS, ﬂre'%/qu | 89f e nayerepide wer e

used in the cogyeistonanl RObYNOEBIuere (PErdn a&ﬁﬁd ofo POl ¥1@YPNaA ,and B)
to pol ynor ph of the 25 conpound of fornmula 2: terials Quantity Units

Equi val ent s/ VoF@agkiopdisissipHRdeY Frthndeno RERQIPRETR) ahde fliF v BERFETon

2B- et hanol 188{efipdrdiurkd s38dyhsesd 440 betivednUkgs The 10d Pow mgegtaredur e

s exerpl ary o progedurgs vsed Lo, ROIYE b, PYLKIRERD A (9L MK s, ©f
while toluene is added to maintain a minimum volume of 6

L 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.



nore thernodynami cally stable pol ynorph B of the conpound of 35 fornula 2:
WO 01/ 34574 PCT/ USOQ 31009 -49 117.6 kg of the polynorph A (or m xtures of
pol ynor ph B) were charged to a clean, dry, react]

toget her ?@@%B@PIH 2B-et hanol and 470.4 L water under a kﬁ@%@éﬁﬁg

at nosphere. The tenperature was ad] us_hg_d toreflux 5 (-80 C) and the

m xture was agitated until the solids dissolve. The solution was cooled to

bet ween 65 and 70 C .and clarif.i.e i t] it o] Ltation,
t he sol gFi 8ﬁswggeflu9%ﬁ(e:?v%]6%# e’%}‘%ot%he% \é%o;]&é&QaBHdM%OQ&LOé/e?Bﬁgﬂ%ﬁﬁPme
time of 2shdiawmd bhe theecigiucttionmast 1¢hgr anguated ¥ orcetRBAES1IAE this
tenper at u("afatir\?)? TQB HMLRWAS anf uélé %Lgl%q]l%d fTanp@cﬁ veen & %aﬁo@ Q¥er a

m ni num trme hours and gr anul at for a mninmumof_ 2 hours at _this
t enper at used Thepkastes &f EsSEPRbEPHLD) ioMevESel BRR M1 OF iLSOPECPER ANd

wshed;%kho%e&e%atcom@sLa%B-c%gtsmhtsng 45580V b eI WeE€a6l6s eoHi BRE tO be
crystalli'ne pol ynorph B form of

(6, 7- bi spropeRALLKY dihERFNgER FWE A1akees Refweenn R MrARALLC, prygen
hydrochl gpisde neubstandoal lor fee ghinibel el ymisteadl foPMhdhaeselids
obt ai ned bg this method are sybstantially honpbgeneous pol ynorph B form
cryst al sepbyREl aPheRY} AR FONrph A form The nethod al l ows for

production of polynorph B in an anmobunt at |east 70% by weight, at |east

80% by wei ght, at |east 90% by, wei_ght t _.least % by ,wei ght, ~and _at

| east XQB%:bFa\ﬁei%tﬁﬁ“ r%f’%\tt%ﬁfe cy’tsoc?‘%ere\'ﬁeiatg}ﬁt oq‘%tuhse%lgl ST gt A0F Ecgles to be
under st opda2bidhat o tie wastrh@dis 1desdr pHed, hereferanly detweexewdl ar pyndnd are
not intengded to excl i.Aati i.n..th b ra r i | ow t he
product i Bﬂ gf %%f%r%regtﬁe%%rlrf%\?ggéfhgpgrgh%l %%{c?ppnfg%éngﬁ;sﬁeﬁés, eglégg&di ng to
t he desi pBd3, svblhgbppiewslltihey rate ednthacrea¢éwPmppl i cati ons of the

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

Reaction:

20 2B ethanol
Polymorph A »  Polymorph B
water

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

25 compound of formula 2:

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

The following procedure is exemplary of procedures used to

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

more thermodynamically stable polymorph B of the compound of
35 formula 2:



30 conmpound. The solids were vacuumdried at a tenperature bel ow 50C and
the resultant product was mlled to provide the polynorph B in usable
form 35 [I",g \4}? psk/ 34574 PCT/ US00/ 31009 -50 Exanmple 6 - Cinical studies
utilizing tPOACREAt with the stable polymorph B form of [RST/USS31809

(2- met hoxyet hoxy) qui nazolin-4-yl] - (?121§-t hynyl phenyl ) -am ne hydrochl ori de.
5 The stable polynorph B formof (6, 7-bis(2-

met hoxyet hoxy) qui Razol j n- 4- - :n#p}yl yL) - am y. | is a
potent, selecti gyéﬁdkgr% I%A%cé%[\?g&l | @P[tg’r'} %Fé%gge%?dgéﬁg%}{oﬁ%
factor receptorap@F@R) weot echargedsitie a kFhgse, gavencwpatdorharessss been
associ at ed ‘Mtht&%ﬁtﬁ@xeri@@i.é—oLgbﬂ%@héﬁ'&I hRachgpagt er il Qindfé@nlcaer

cells. This conpolnd Is being evaluated in clinical tria I N norna
heal t hy vol unt eetsrogaid atHosRlRES - FALI ERTRETaTUSRJERS (3 steds tpt seBlapet y

profile gnd effeghivenpesnd thePhas@ureCiay cfitdited emtfhased £difscal
studi es of the stable polynorph B, form of , 1+ o
bi s( 2- met hoxyet BESSHF nd26 SRLIEEIPR-Fa3 e‘f‘%‘fgﬁﬂ-ﬁﬁeﬁﬁﬂ’gﬁﬂi B2 2B dtbcld ori de
have been effecihyealiara@ipbebgdsi e maliont.emich lowidgedld wgiaadionpsaguent|y
| oCiacer Patl ot B B S £,09% 201300 L0025 2000 W Y Ser
were greater than mimdemat eima seferd t hohes aamibsehef pr@chpitaye Iwasa
i artneld Thi s SHURISRs s ARLEE Ractirt aerpoErEidn hs Rotaet 3o e
150ny dai |y dostutthest amssileyl topdeiweee Ol apdi Bn{€)yveThe mimiowm tddeer se
event observed 34 4 e sSLHA! GPandilitiPebr 8l AU IMAARE LOKLEELYa@lchla0 MO
daily, was a nononorphic acnelformrash anal ogous to that reported for
ot her EGFR 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 crystais
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



inhibitor agents in clinical trials. This rash had an "above 30 waist"
distribution including face, scal p, neck, arns, chest and back. The rash
has a uni oﬁgémppathology of PMN infiltration wth Ml rRRbER bR
hyperproliferation. Is not consistent wth drug hypersensitivity nor
does it appear to be a "nanmed" dermatspl ogi cal condition. This rash has not
been a significant 35 inpedi nent to patients staying on the Phase |

trials. Labl & PalniEanPEtRai&s Meah ikind - tied ttremR! Ro¥N ot RERsenazol i n
WO 01/ 34 HSBOE3HA0S¢ [517 45 (o-matRbRyerhoRey o dudd13e-aygnqchl ori de

has been (tae gnkigth Q;a we?zi%&) 1925 §el N Phase | and ongoi ng Phase ||

st udi es es a lerated safety profile. Furthernore,
prelininary evi dence of effectiveness was observed in Phase | 5 studies.

For exdnfihe, in S@PlEhase Rolymedphof 28 pat if€dfs, 8°fpati eifird RS2 al i ve

over a y%?étﬁ&k%tli{%pi q%rirf?a‘zéifatrzferytliangl é%nqaiyﬁﬁhén@qnwmgnal ive
from9-22 nmonthS. I n order to establ. sh SUI%ab| safetéﬁgrofile, t he

stabl e TYdsEChABFpHe B & RPEENT 6, SFltﬁ%eEen%‘? HoR§ T 4Ur idYURLoX- v | -

(3-et hyn)dfP'%%@YE%)i@Ehﬁ@l hyzdfmhlf%tde récaptsr UEEdRAt pHesem-afyrckiAe00
ng/ day, preferab 2500

t preferabl /d I_n_ Phase
cli ni cal ]@@ﬁﬁienaf‘i‘oﬂng?ﬂﬁ?%st%’%/ﬁ’a@nz REP8St é%‘?t"l”oﬁhltr% Li%érd" nt
treat rrm"ltg&,owiahef:néabw cﬂedmdtedlétmm Ofleca)‘fceih:S celiést oThbsv exgnggnouh is Taxol ,

Ce bi, ng, b I
adh at | o SEREaEHRES ST dHaoPRY BETOR (e ibARe eAten 1ol Rsrce 111

cinical aStdudinesar?cﬁ)eﬂ'ipaaa'eBhasenIdrcmmgbeaag%sﬂ igtsudinfetpf prdial lot aimide

ponnorp%ﬁ% Eg@ghgg [ 6, 7- bi s(2- met hoxyet hoxy) qui nazol i n-4-yl]-(3-
ethynylphenyF) amne hydrochloride in refractory non-small cell lung

cancer, advanced head and neck cancer and refractory ovarian cancer, at a
150 M0y 1% 958 YBE €a Nt k@41
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 subsequently in cancer patients, at single doses
20 ranging from 25-200 mg/day or 100-1600 mg/week. Data from these
studies revealed no adverse events that were greater than
moderate in severity for a dose of 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 in these studies, and most
significant toxicity at 150 mg daily, was a monomorphic
acneiform rash analogous to that reported for other EGFR
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~



| ndi cations of single agent anti-tunor activity for the stable polynmorph B
formof [6,7-bis(2-nethoxyethoxy)quinazolin-4-yl]- (3-ethynylphenyl)-am ne

hydrochlori d een in patients with advanced cancers in several
di fferent t“’ﬁﬂ%fsyf) For exanple, 30 initial findings i REFUSIBIMat t he

stabl e pol ynorph B form of
[ 6, 7- bi s(2- met hoxyet hoxy) qui nazol i n- 4- yI ] ( 3- et hynyi phenyl )- am ne

hydr ochl 0rd-4g 11933 ¥Ryl phekal Lculidl nFadbeRibpiud lials kendtbbieaasn
nonot her apy "when admi ni Stere patijen advanced head and neck

cancer. | & (PERLNPRafY? rfé%‘iﬂetné:SBlﬁaF]i‘ﬁﬁsI PN LRIBbRcRaRS Fdr sFudies

responses an\&hdbﬁoﬁﬁﬁkbeés 9 Pl e ol e @B dsa £yt flanesy iQfe .a Fat-aRbkhgas ) On of
t heir di sease ,st.at us WO 01/ 34?%4 PCT/ USOQO 3100% -52 acnepform rash
which is &5f rlmafycﬁémg&%?u ef | RELRCHVeNasS vast PPEREFST nhi bPRRFS I

undergo|5ngt&kiuascalpotreﬁxan@,lewasnrenerphdsel D appdgxbfapel patOnes, the
first group,o atlents 'Qlf@és St %d ea? ;I' teearl(}/e ata e%ercg %gfromthe
48 patlentpaﬁf‘iﬁg Fem?ulay rh © r e act ry non- St e § g m( NSCLC)
patients ahsiol2i pdtixanes réraanéCE@thivenéssmoﬂ 22 ceamdvd. With the stable

pol ynorph B form of [6, 7-bi s(2-nmethoxyet hoxy) qui nazolin-4-yl] 10

(3- et hynyl phenyl )-am ne hydrochl oride as a single agent anti- tunor drug

f or NSCLCInOondex f§q sestabkiall irbseltrbliensafety tpeofistadythes fibable

obj ect ijge pBRhbAbh I BSRORR &8 [v&nIng1am91m@£néxy4{a¢dma%lﬁagwﬁneyl;@'fﬁse of a
stabili zaﬁ onh.of their disease status,_ Partial responses were observed in

two pati er‘?SeﬁhﬁnﬁhﬂhﬁWUe@r’i“lt“teeéﬁ’@a%??%%%IJys i tR6danl desew of
‘;' ;ferenlg 1~ Gb@ﬂgxﬁ@ﬁdé@y %Mdmm )Ehzsootm?mmr wdstabrelierabapl - ped ynor ph
ormo i S ui pazol j n
ot hyny! phBRGRSY arith SRR Sebf By FETTRHH GTURIPEd it 4Pe RETRER | on
whi ch i s addiivional nxugamelr] teektmdntizy parcerabP selected from one of
15 the following group - Taxol, Gemcitabine, Taxotere, Capcitabine,

5FU, Cisplatin, Temozolomide, radiation treatment, and

chemoradiation treatment.

as I linjc

20 Three Phase II single agent studies of the stable polymorph B
form of [6,7—bis(Z-methoxyethoxy)quinazolin—4-yl]—(3—
ethynylphenyl) -amine hydrochloride in refractory non-small cell
lung cancer, advanced head and neck cancer and refréctory
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



‘Qualification criteria for the open | abel, single agent study required the
patients to have failed plati numbased chenotherapy and to have tunors
that are histopathologically confirmed to be EGFR positive. The primry
endpoi nt WPeMSMt udy is response 25 rate with stabl e di EERASOHIPO
time-to-progression anongst the secondary end-points. Evidence of
anti-tunor activity can al so be seen 4t he patients wth ovarian cancer

in the on-going Phase Il stu mnary results 2 patients had
obj et i VR rspon b il SPRAGERLLY Ao par e Srsnetd e of a
st abi | i zairitaR-BGFR &hﬁhblﬂbﬁemﬁgﬁm dlaeniafamt edseymgl;anms ofeporitied unor
act|V|ty,was al so. seen | t he GFR tlvetu pes,. _incl

col or ect at™ a?BP’FMetg n7cd(;%r c?% Eﬁ Pﬁﬁggpl Wgtt? ?E ShER %%%%cer
patients sduddy.nul tiple tunor types. V\D 01/ 34574 PCT/ USOQ 31009 -53- What
Is claigred is: 1. A substantially honobgeneous crystalline polynorph of the
hydr ochHl oride salt of N (3-ethynyl phenyl)-6, 7-bis(2-

met hoxy etHox yga iy atsr emexgiinge fdowi ghat 68 pakiepofhans pht study eithi bits

an X-ray R%‘Hﬁ{ f 1 p n [ ar S : S £XJy essed
I n degrees 2-t etgff ﬁapaég%}c}x?érr%% %Q@&Z'&an%{léﬁggbg tﬁa%égg%lé 20. 20,

21.10, 2ndgates 46herseilecienmso] 0t tRat Rty nyish othe| stable

char act erdzgehd¥pht Befzirﬁlaaf pge\dﬂblyaz‘-fnre%fowetaak ¢§@1§§M1ﬂm Howe 3.
3. Acr(gstalllne t he hydrochl oride salt of 3-

et hynyl h@fﬁt)h-y@yl?hSPé’%g TARL RS X PEEHOREA 2 %l%ﬁl?%%@g%lw &d the
B pol ynmorfafndrhatrugxbbbi iscrmn 8 anepandst 14lidvalanblenppaients i‘ravtmg

Cho ot Sy, DB e RS5O the | DRSS g, 2 PR XL TRhELY 2,
| S subst gtiaddts fahesvenf dvhieleAgeolofim phtabilization of thelr disease
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
25 rate with stable disease and time-to-progression amongst the

secondary end-points.

Evidence of anti-tumor activity can also be seen in the patients
with ovarian cancer in the on-going Phase II study. 1In
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.



4. The polynmorph of claim 3, characterized by the X-ray powder diffraction
pattern shown in Figure 3. 5. A conposition conprising a substantially
honogeneous crystalline polynorph of the hydrochloride salt of N (3-

et hynyl pherW@PUHIS747- bi s( 2- et hoxyet hoxy) - 4- qui nazol i nam nBCT/USI3gMAt ed t he
B pol ynorph that exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degisges 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. *
LTTETETT] Mhakel is ERlkimed] isWO 01/ 34574 PCT/ US00/ 31009 -54 6. The
conposition of claim5, wherein the hydrochloride salt of

N- ( 3- et hynyl phenyl ) -6, 7- bi s( 2- net hoxyet hoxy) - 4- qui nazol i nam ne exhi bits an
X-ray powder dAf fsustaohiiapiytkpmodribavs @Haﬁaéﬂéihstpolpmak§hea©rEBsed in

degr ee 2-t he mat.gl Theia g§%§§ ta |
re? 2-$heta I ?gﬁﬁgcﬁ BEQ&é r§%l¥ %?% 1%0(% Jéﬁ%ﬁg% &ﬁ 882 % gb 7.534
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5.6 31.815 2.4§§89§142§ %GW'Zé%Hé EBﬁpOZFt?%h of claimb5, wherein the N-(3-
et hynyl phenyl) -6, 7-bis(2-methoxyethoxy)-4-quinazolinam ne hydrochloride
in the polLynmorph B form.is char clenize b 0 diffraction
pattern shOvvn rﬁ e HYHE” % 8.? aclé“np(mgl onCE(%‘r%ﬁrelés% tlg ?ff?tya{?ﬂ"%

pol ynor ph of tHdgffraction pattern shown in Figure 3.

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.



‘hydrochl ori de salt of N (3-ethynyl phenyl)-6, 7-bis(2-
nmet hoxyet hoxy) - 4- qui nazol i nam ne desi gnated the B pol ynorph that exhibits
an X-ray pQ dj ffraction pattern having characteristi pressed
in degrees W?%etg at approximately 6.26, 12.48, 13.39, l%é'?@%&?]fg}
21.10, 22.98, 24.46, 25.14 and, 26.9154n a weight %of the B pol yrmrph
relative to the A pol ynorph Wmch Is at least 70% 9. The conposition of
claim8, gwer ain tasm&w&»ewro&hc@am@ mﬁé%%hh%lmx%%h&oeide salt

its an
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X-ray powder oo“?ffra@’fl(én |5 Yt“é?rerh%{\er?g h r %? é?l@?FEoﬁé‘&I@OéWdr‘éS’sed
1111111111111 50kRbzbilihbmihel | ékhibM S \WR 0345 74pBhdé S S i orp5 1N
degrees 2-theta_ at approxi matel 2-Theta | rel 2-Theta | rei 2-Theta |
ool oo Thet n' PHEEETS: RRELRST chatachenas Sorptiky SH S s DA REh a7, 534
0.9 32.652 1. 2-theB880a8. AppBotHdaely23. 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 14.4 25.138 10.0
29.797 2.1 Bnepny ltelD| 24hetaqol(reh) ¢ 20hea4 () 2Bhedal § 1(el7| 207het67) Qred [36. 809
0.6 14.73862551 21001 17668 1212.50()3223983 R#.8(J0271.538 370.96p 32632 115.7740 2.9
21.873 4. 11880527 32g| #8.18% 679 328.98931 2.3 | 2@1465q 55| BI248o 4.75 126. 911

5 6 31.81‘&2&—3&.—%—%—4 187494 1Pnd 23.908.4:30 4,,28617. 1 4.3, R 34702 loil® thhe N-( 3-
et hyny! phe A4 B :L1‘9-3Z§:+ h.:l D"Ct o | B L‘L' g% l(\:'I i pL%‘ 35781, S&liori de(i n
NSRRI €17 B 40 00 M AT MO U YW TE: KW EA

POl y Myt o8 BT I ST ey Lo 52t /Y 5 e Gy FeWeR o f oot on

pat t er n s lhehgr I FE gt rd oy fit Pzw %"9&900”' PP a7 3eg S oI ses
a  therapeusiaet {vo 5T {6y 470 TT56.857 | 15 HUBYAFE o o1 | a7@hd™ 14
16.9569 5.5 22452 | 4.5 26.911 5.6 31.815 24 38.114 1.7

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 in degrees 2-theta at
approximately 6.26, 12.48, 13.39, 16.9%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%.

S. 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

T



1 and a pharmaceutically acceptable carrier. 12. The pharnaceuti cal
conposition of claim1l, wherein said conposition is adapted for oral
adninistra%kg B«%ﬁ' The pharnaceutical conposition of claim112, wherein the
phar maceut i'cal ~¢ornposition is in the formof a tablet. 14°CTUSPRBHEY of
treating a hyperproliferative disorder 40 a mammal which conprises
admnistering to said mammal a therapeutically effective anount of the
pol ynor ph of clfﬁrge%&eegS2q{H@tgeggmgbﬁyogymytgu}4, wherein the nethod is
for the treatnment of a cancer selected from brain, squanous cell,
bl adder, gastric, pancreatic, breast, head, neck, oesophageal, prostate,
col orectal ,[| 3-wmety |rigainl| 2-TetdnieNrel) |/ Ttietaaln j(rel)\ N Tratan f)iiest | 24THetd HYI(rel) (
cancer. |1 1{l6l256] | 1{11P9.04-17.668 111 25111221982 | M.& (12184 VWD.91) 348514 | 1.7
PCT/ US00/ 3103®860 - 56326 B{83netlifoq 23.588] ai33 1428.W8eci 1.0k 138.245tlhad of for
the treat @f63af |a38anct748d| dbt ad23.908m RAfh-|<2HET7 ¢e4.3 | 34719 dand
(NSCLC), reflii4# ony 18yari®329 dadfeyd 244584| Bf |nE%000 ¢ald o 35437 gr B8t 4|
cancer and [12483 ¢afdoy 204196 ITi4d 29,198 L4004 29 __%&ﬁ,_éﬁ-.’%&r 1.0
t her apeut i #HEESBE R84 20T A2 | 2RRIL ] BT, L, 30260} 0.9 1, 36R00 1,36
/'kal da h | '781;}\ . 2;1+ :_‘2‘.1 b 4;4 5 ogﬁh :‘gﬂ._nscgpﬁ uﬂﬁ‘ r 9»'3 A fective
Mg/ kgl day. emee e Hg M 873 1Cad 1 26527 128 | atdrs] 02 I a7l lac .
amount s gt Tt febdut 38 St di T S BOR ot ey m 14,

wher ei n t he—tferapetutiatty ef fective —anoumnt s rromapoot—1to—abotit 7000
ng/ day. 20. The nethod of claim 19, wherein the therapeutially effective
amount is fromabout 5 to about 2500 ng/day. 21. The nethod of claim 20,
wher ei n t R -t h&hgpe uEPBPISA WfFect Pe r;gr‘?‘l%(]‘nt §s f "&RreBsut e o Nbddt 200

g/ day. ethynylphenyl) -6, 7~bis (2-methoxyethoxy) ~4~quinazolinamine

N

hydrochloride in the polymorph B form is characterized by

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 is for the
treatment of a cancer selected from brain, squamous cell,
bladder, gastric, pancreatic, breast, head, neck,
ocesophageal, prostate, colorectal, 1lung, renal, kidney,

ovarian, gynecclogical and thyroid cancer.

\\‘-\

Wy



22. The nethod of claim 21, wherein the therapeutially effective amount is
fromabout 25 to about 200 ng/day. 23. A nethod for the treatment of a
hyperprollferatlve di sorder in a mammal which conprises e?&% istering to
said mamgI®Y4”s fﬁerapeutlcally effective anount of the p8 &%ﬂ&gf claim
1 in conbination with an anti-tunor a _t selected fromthe group

consisting of a mtotic inhibitor, al kyl ati ng agent, an
anti - met anol i thiye aPLRUET GAl hLog %“ h):lg-:tr'e(:ln Ay OM\%]&B od astforfdmhx;z@é tor, a
cell cycle inhi |tor an enzyne, a ol sonerase in I 'tor oglcal

response nodi fireatmgnt Mt ia heameste, 3%1 tasl affam prreEedl 1©qll | lyng |
Lt C LM QMO ﬁfgtz.‘&)PCFe'f@QQ(:g’ﬁjpogvafﬁ?n 2ancRA TR Mndr&8&E 1 Ng a

crystal line pol ynorph
ethynylphenyI)C4¥CPIb|§€Qo¥ﬁﬁqﬁéx§éﬂﬁ8§y?nﬁ.Rﬁﬂaﬁafép??ﬁﬂn ne hydrochl oride
designated the B polynDrph whi ch conprises the step of recrystallizing

N- ( 3- et hynyl phenyl ) - 2- et hox etho ui nazol i_.nam

hydr ochl ot de Th¢ 5‘%51"?76‘?1‘? Cléb’ﬂp”'m 3F‘Eoﬁ§ ths apq‘h"elartlétyh&é%?t’c’f%l m 24,

wherein the salnint fidr thef alPOL 865 v@tayout2@00 The/ ketdagd of cl ai m 24,
wherein N-(3-ethynyl phenyl)-6,7- bis(2-nmethoxyethoxy)-4-qui nazol i nam ne
hydrochloride is prepared by coupling a conpound of formula 6 ~ 1 6 NH2
wi th a campourtheotnetbodnda clah 143G@HOrEin the therapeutially effective

amount is from about 1 to about 35 mg/kg/day.

19. The method of claim 14, wherein 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 hyperproliferaﬁive disorder
in a mammal which comprises administering to said mammal a
therapeutically effective amount of the polymorph of claim
1l 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.

Ay



[/ 4. H3C ON 27. The nethod of claim 26, wherein said conpound of fornula
6 iIs prepared by reacting a conpound of formula 5 CH3 CH3 q}OH 1111111
-- * 1 I%{Qh% JMI 111 M11111111 WO 01/ 34574 PCT/ US00/ 31009 -58 in
suspensi on *% alkali and solvent and with heati ng. §§U'*ﬁ¥mﬂethod of
claim 26, wherein sald conpound of forpgla 4 is prepared by chlorinating a-
compound of formula 3 OH H3C-0 ON H3C O & 3. 29. A nethod for the

productiorppf tAheppohddobeh r& ?Er%@l B Jcry%@ﬁpiiﬁé NBol PRo SRSt Ol= (8)

substitution chlorination o arting quinazolinam ne " conpound of fornula
3 OH H3CQ 0 O ¥thynydebepyk) 36, fzRis -aﬁtﬁyawskwxw otiuire 2 ldnpping
conmpound of f omidkachlédiadidebiddattadOthe BiHo19mbrph Avhilkh Eemstisyz ther eof

in a solvent mxture of thion
step o recr}%téflhglkge N- (3-ethynylphenyl) -6, 7-bis (2-

methoxyethoxy)-4-quinazolinamine hydrochloride in a solvent

comprising alcohol.

25. The method of claim 24, wherein the solvent further

comprises water.

26. The method of claim 24, wherein N-(3-ethynylphenyl)-6,7-
bis{2-methoxyethoxy)-4-quinazolinamine hydrochloride is

prepared by coupling a compound of formula 6

ZZ

NH,

with a compound of formula 4

cl
C\\T)///\\\\//,O
O /‘ 4,
e " o N

27. The method of claim 26, wherein said compound of formula 6
is prepared by reacting a compound of formula 5




met hyl ene chl ori de and di net hyl formam de, 1111111112112111 1 | | | 111111 | |
Il I 11 CL MS W 01/ 34574 PCTI USOQ 31009 -59 b) preparation of a
conmpound of forrmula 6 1 NH2 s in situ fromstarting material of conpound
of formul aVOM7CHZ OH \ 5 NH2 by reaction of the | atRGIUSO0§31909
suspension of nmetal alkali and solvent and with heating; c) reaction of
the conmpound of formula 6 in situ wi t 178t he conpound of forrmula 4 wherein

t he conpound of fornula 6 replace the chlorine in the conpound of formula
4 to gi ve Fe SREPSSLom Tl MEhehy s kakd, 2ndppal Yo andoRyEh HeRgAtng.

-4-qui nazol i nam ne hydrochloride; d) recrystallizing the

N-(3-eth | phenyl ) : - bL s(2-. hoxyet hoxy).-.4- qui nazol i nam ne

hydr ochl gé}(de&%lenméf:ggﬁo f 4%‘-‘\16“”26%“'%%17%r%ﬁ%dB%PS‘Pﬂ?n%@P%?eF%Phéd of
clai m 29, wherdsi prebersdilist ichibrdmatciigr catpound it foenabad3in t he
presence of aqueous sodi um hydroxide. | 111l 111111 HE 1111111111 CL S WO
01/ 34574 PCT/ USOQO 31009 -60 31. The nethod of claim 29, wherein the
substitution chlorination is quenched in the presddtk of aqueous sodium

bi carbonate. 32. The nmethod of claim?29, wherein the substitution

chl ori nati on
H.C

O
]H3Cf/, \\\v,//ﬁ\\\c)

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

OH
H
0 _
me” " o N

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

Cl
H,C O
N
0 P
7~
H;C \/\O N 4
by reaction thereof in a solvent mixture of thionyl chloride,

O

methylene chloride and dimethylformamide,



is quenched in the presence of aqueous potassi um hydroxide, aqueous

pot assi um bi carbonat e, aqueous potassi um carbonate, aqueous sodi um

car bonat e, Q&Hﬁnﬂ$§ture thereof. 33. A nethod for the production of a
crystal line polyrorph of the hydrochloride salt of PCT/US00/31009

N-(3- et hynyl phenyl) -6, 7- bi s(2- net hoxyetdioxy) - 4- qui nazol i nam ne desi gnat ed
the B polynorph by recrystallization conprising the steps of: e) heating
to reflux alco : i t ¢ of

N ( 3- et hynyl ph?ﬁ{/l%f%ta%éggg%&frlrgat %%%gﬁﬁ%%f) %%mgg% n%zol inam ne so as to
forma solution; f) cooling the solution to between about 65 and 70 C, Q)
clarifying the solution; and h) precipitateZng pol ynorph B by further
cooling the clarified solution=84. A-=s®ubstantially honbgeneous
crystalline pol ynorph of the il ori de salt of

] e X-ray powder diffraction pattern
shown in Figure 1. 35. A crystalfline polynorph of the hydrochloride salt

of N-(3- ethynyl phenyl)-6, 7-bis{'Z-nmethoxyethoxy)-4-qgei nazol i nam ne
designated the A pol ynorph chara 12 zed by the X-ray powder diffraction
pattern shown in Figure 1, which is substantially free of the B pol ynorph.
Lrrererrrrerererr rrererrrrrrrlr ,~ s W 01/ 34574 PCTI USO0/ 31009 -61 36. A

conposi tion canpri.sing subst ant i al | Neous stal |l i ne pol ynorph
of N (3 ey AN GRoT = B s Pt e Rt by SERBRSTE B dok 3R hani he
hydr ochl ori de desi gnated the A polynorph, which is characterized by the

following peaks in its X-ray powder diffraction pattern shown in Figure 1

CH,
CH,

~#  OH

the A polynorph characterized

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.

* c L M S *




37. A conposition conprising a substantially honbgeneous crystalline
pol ynor ph of N-(3-ethynyl phenyl)-6, 7-bi s(2-

nmet hoxyet SY%;(XI)AM? qui nazol i nam ne hydrochloride in the fok&mg\&%go@l ym)rph A,

which is 2ri zed by the followi ng peaks: Polynorp

Wavel ength 1: 1.54056 Wavel ength 2:1. 5§g39 (Rel Intensity: 0.500) Range# 1
- Coupl ed: 3.000 to 40.000 StepSi ze: 0O StepTine: 1.00 Snoothing Wdth:
0.300 Threshold: 1.0 d(A) | rel d Alrel d(A I rel d (A I rel) d(At) I
rel 15.82794 100.0 6.63179 1.7 4.54453 4.8 3.61674 8.2 2.91238 3.5

14. 32371 819 5TBaguatipd of qlgdgs23, wWhersdgothe sybstypuigiergchloninarigne 1.5

. 69971 2.3 4. l@‘%&eﬂcﬁed? 140200 @r&e%c%%%a u&ué%o%%%bic@rb%rfh@%ﬂ 2. 4
3.97273 4.7 3.35174 5.3 2.48243 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. 327 i‘h&&ﬁ?@iﬁo& 8f4cl%9_91729ﬂ2~t%r%167814é5 b8t 2t K0 cB1OrMation

Pol ynor ph A Anode Cu Wave| en 1. 1.54056 \Wavel ength 2: 1 4439 (Rel
Intensity: 0.568) 51N t%&bﬁ?&“% 8602 ELHS FOGASE LI W raxigge

St epTi ne: 1. OOa@L’(@mhshlp’dg:a\éédmh bibai%nﬁlnees&mhebusl.p&tasihaﬁacdrboeﬂata,Theta
| rel 2-Theta Iérel 2-Theta | _r.el Theta |, r,gf .579 100.0 13.340 1.7
10.517 4.8 24, 8USQuS spstishscarbonate, st agmixtyng thereot 155 47 o5 308
9.3 32.759. 3.7 7.522 1.5 15.534 2.3 21.320 4.4 26.173 6.0 34.440 1.8

22,703 1233 27°0Bo P B3 b ofoffie, Bria Beviadyfuds i br )5 70
7.1 38.905 1.7hY4199E%95i49 18s862 120f 24N4¥3-eLlynydpberyd) 06 7-bisi2+11111
NERRRRR R ﬁééﬂéxyethoxy)—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-
quinazolinamine 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 substantizlly 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.

Ll



WO 01/ 34574 PCT/ USOQ 31009 -62 38. A conposition conprising a

substanti ally honbgeneous crystalline pol ynorph of

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

hydr ochl orlhg’mlﬁxsg e form of polynorph B, which is char a®CafySoEHoey t he
foll owi ng peaks: Polynorph B Anode: Cu_- Wavelength 1 1.54056 Wavel ength

2: 1.54439 (Rel Intensity:0.500) Rang e6l# 1 - Coupled 3.000 to. 40.040

s IO SSRGS BRI o ) |

3.86656 4.8 3.20688:al19ng. 7002¥ndrph K 2304 3-8thyny1pPRby10-6, B-E8W9 2. 3
3.16755 1.5 2. 250 Thel- 3
2.58169 1.5 7%%%12’?}?‘.?%"’%.)535%‘9 iy ndg i njarocnfbhidd dbdlofated the

7 08519 6 4 4 FoaDiymerahs WRDBY i) Ehezag9SDIREn b2 thraseliceing BHUE O 6
4.28038 4.2 3. 45445 357 2y 9804008 cRcASOL Bebrein WRRR Inlrdodblh 14 4
3.43610 3.9 2.89151 1.6 2. 41068 5. 63253 2.9 4.06007 4.7 3.35732 2.8
2.83992 2.2 2.38755 1.4 5.22369 5.5 3.95667 4.5 3.31029 5.6 2.81037 2.4

T 24439 % R e TN e Uy e o oéZ{er%t st

. e nt enSI nge ep lze
0.040 StepTi me:SW 3@ éﬁﬂ?hlﬂ W%ﬁpg‘ 013’00“%3 ﬁMW%P%GBY;?TﬁeY Pis

2-Theta | rel Znelheikgethotel-2qiiabaclinaiing- igdatachldm®ilde &rﬂﬁﬁ:el%x&
17.668 2.5 22.982 4. 7.534 0. 652 7 1. 860 193 7 23 589
2.3 28.148 1.5 %‘% 9%%’“? o 31‘ é’%”f%g 1. Y t§ré§e§O§Y3. %‘1

34.719 1.5 11.pkbkkst. 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 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

Polymorph A

Range# 1 -Coupled: 3.000 to 40.000 StepSize: 0.040 StepTlme 1.00
Smoothing Width: 0.300 Threshold: 1.0

dA)__{ Wreh) | d(A) fire) ] d(A) _jireh ] d(A) JHrel) § d(A) | IreD
1582794 | 100.0 | 6.63179 | 17 | 454453 | 48 | 361674 | 82 | 291238 ] 35
1432371 | 39 [ 584801 [ 21 |4.19685 | 47 | 3.50393 | 93 | 273148 | 37
11.74376_| 1.5 | 560971 | 23 [4.16411 | 44 | 340200 | 6.0 | 260193 | 1.8
11.03408 | 1.2 | 546922 | 24 1397273 | 47 | 3.35174 | 53 | 248243 | 13
1016026 | 14 | 521396 | 3.6 | 3.91344 | 124 | 329005 | 42 | 240227 | 22
8.98030 | 131 | 480569 | 3.5 | 3.78223 | 242 | 3.05178 | 7.1 | 231287 [ 17
785825 | 7.8 | 470077 [ 122 | 367845 | 88 [ 297750 | 3.0

Polymorph A

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 | Krel) | 2-Theta | I(rel) | 2-Theta | I(re}) | 2-Theta | Mrel)
5.579 100.0 | 13.340 | 1.7 | 19517 | 48 | 24504 | 82 30.673 3.5

6.165 3.8 15.136 | 2.1 21.152 4.7 | 25.308 9.3 32.7588 3.7
7.622 1.5 15.534 | 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 | 36 | 22703 1124 ] 27.080 4.2 37.404 22

9.841 131 | 18447 | 35 | 23502 |242 { 29.240 7.1 38.905 1.7
11.251 7.8 18.862 | 122 | 24.175 8.8 | 30.007 3.0

gy



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 5.6
31.815 2. 1.7 39. A prodrug of the conpound of claim1. 40. A

met hod ofdwggldgca%ng differentiation of tunor cells in a tCP M i sing
contacting the cells with an effectiveg, amount of the conpound of claiml,
or a conposition of clainse 3 or 6 so as to thereby differentiate the tunor

celt S, Lot ilinllootdddddibhLl o005 BRILLER0EII000 nonelondt

net hod for the treatnent of non smal lung ~“cancer

mal i gnanci es, eersialdiingnd P@tlbi’é@r}?fﬂmn?% bb’a%@&%ﬂ%ﬂéﬁﬁﬂéd’%?‘h@ﬁﬁ?r
papi I | oMa. Vi I Ugie R ot nERY ROPIGR: 1 nBA1E Bk e GRRRIAUI - 861 HBLAENEEm

syndrone), adrenal and skin cancers and_ auto I nmrune, neopl astic cutaneous
di seases and &t hBPLERPEbsPs FRIGH mdAmabaanprisisty %ﬂrﬁ"—ﬁ?stfé’ﬂ-ﬂ-ﬁ&jl@% sai d
mammal a therapeasd:cally effective amount of a pharnmaceutical conposition
conprised of at |east one of N (3- gt hﬁnil Phenyl) 6,

7- bi s(2- nethoxyethoxy) 4 qU|nazoI|n and pharmaceutical ly acceptabl e
sal t s t heAnodd dthdLicB4056Wavialeniting: 4.54438 @0osity:0R@0) net hod of cl ai m 41,
wher ei n th&g&wab&mhsfomowmos@mer@m% miehloatlve or

neo- adj uv§11t ’}?Jé’wt@ tmq?nro%olgr,laooy 43. The met hod of claim4l, wherein the
t reat ment STRRH ior | Yol 't ki ng_epi dermal _growth factor receptors
(EGFR). 44, d®e ehoH gfA) c||dired 111 d(A) o Weele | i rd(A) edtltreing of(Ax ubokired t hat
express EGEEh1826 | 260.0 ITRA156A1{hAH 1886656 nﬁgj_jmﬁﬂ&l n0Phe 274820 vpdt7 f lirt her

- 11 | ho3.2 oha8T218 [ 07 | 376848 1 23 9}2—%“* 1 G a5

conpr i ses R pal g oyt 1o PLrm oSSt B S pa iRl 4p. The

.72162?_”’1.5""“457 66 | 1.0 ] 363632 | 6.8 1 3.07644 1.4 2.51043 0.8
7.08519 6.4 | 439330 | 144 | 3.53967 | 10.0 | 2.99586 2.1 2.47356 1.0
6.60941 0.6 [4.28038 | 42 | 347448 | 37 | 295045 0.9 2.43974 0.6
5.98828 21 1420645 | 144 | 3.43610 | 39 2.89151 1.6 2.41068 1.1
5.63263 29 | 406007 | 4.7 | 3.35732 | 2.8 | 283992 2.2 2.38755 1.4
5.22369 55 | 3.95667 | 45 | 3.31029 | 5.6 2.81037 24 2.35914 1.7

or,

Polymorph B
node: Cu - Wavelength 1 1.54056 Wavelength 2: | 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 | lrel) | 2-Theta I(rel)
6.255 1000 | 17668 | 25 | 22982 | 48 | 27534 | 09 | 32652 17
7.860 32 | 18193 | 0.7 | 23589 | 2.3 | 28.148 15 | 33.245 17
9.553 39 | 18749 | 15 | 23906 | 3.0 | 28617 | 4.3 | 34.719 15
11.414 15 | 19.379 | 1.0 | 244590 | 6.8 | 29.000 14 | 35.737 0.8
12483 | 64 | 20196 | 144 | 25138 | 100 | 29.797 | 21 36.288 10
13.385 96 | 20.734 | 42 | 25617 | 3.7 | 30267 | 0.9 | 36.809 0.6
14.781 21 | 21.108 | 144 | 25.908 | 3.9 | 30.800 16 | 37.269 11
15720 | 2.9 | 21.873 | 4.7 | 26.527 | 2.8 | 31475 | 22 | 37643 14
16.959 55 | 22452 | 45 | 26911 | 56 | 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.



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

anti bodies. 47. The nmethod of claim4l, wherein the treatnent further
conprises a further admnistration to said nmanmal of a menber of the group
consi sting WOOMAHIDHIi tors of MW (matrix- metall o-prot ei naPEXUSMBTHR

(vascul ar endothelial growh factor receptor), farnesyl transferase,
CTLA4. (cytotoxic T- Iyrrphocyte antigen é? and erbB2, MAb to VEGFr,

r huMAb- VEGE, erbBZg/Abaf b3 | IIIhuhIIIIIIIIIIIIIIIIthV\O
01/ 34574 P&H-UsBoMsIHEs 064’95!8 tfﬁ%tff*ﬁé}thde HSECaj (mon1 smahdr sphlt hang

phar maceut i cal e:aﬂaéﬁnﬂSpedH&m&eaaaSgﬂa'ﬂhﬁtsl OBege6al | #RY othek €anses

treatment or i nation "rﬁftg ti1-hornmonal ther % @’&( 49. The net hod

of claim41, V\hgf’l'é?% tHe PERE? &'t " B3 sVigEY U £ drelepema,

i nhi bition of tBabreytomt esmphatyursan(sprleﬁmallgrmgitrresywrbheo adadtémdl and

treatnent. 50. A t r e wen basa guanmpus ce
kgﬁ gllaqg:er% aﬁg a%%@xgrﬂ I&I\eggla tic'c rb%?%soﬁig.ssftseﬁ gh

carcinoma of thé skin In areas expose un or
risk to said caandr@imrmﬂerqeidnm:h acmapmabmrcgtpadmngsadmmﬁ@tbmnglub

persons a therapg F&l Gl ef f c% rgahg% a? %euém&ﬁ]t cggpo& tion
ynyl pheny|

conprised of at Teast one of
met hoxyet hoxy) - Rhw&\méwﬁhrﬁwosamfpﬁam PE attt yleaacc@rm S §-63tt s

t hereof in anhygdg fﬁHEﬁp&JL%tQ BQéf@Lméihoxee”EEQQﬂ-4ﬁ dﬂﬂﬁf%ﬂ&ﬂam ne,

differentiation of tunmor cells in a tunor _conprising contactln e cells
with an effecti@ad mcwlf:ﬁél%oﬁﬁﬁﬂmbéﬁ selteatersed dn mn Bdrous
et hynyl phenyl ) - 8nd TiRirst2 Fekhoxyet hoxy) - 4- qui nazol i nam ne, and

pharmaceutically acceptable salts thereof in anhydrous and hydrate forns.
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 (EGFR).

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 c¢laim 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.
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52. A nethod of nmaking a conposition which conposition conprises
substantially honngeneous crystalline polynorph of the hydrochloride salt
of N-(3-et henyl ) -6, 7- bi s(2- net hoxyet hoxy) - 4- qui nazol i nan ne

desi gnat ea"‘?ﬁ‘é % 4bol ymorph that exhibits an X ray powdePCHUPIYAP; on
pattern having characteristic peaks Q%Qressed I n 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, conprising adm xing the crystalline polynorph of claim1 with
acarrier, I Lirreer reerer reree ot e 1l €L MW 01/ 34574

PCT/ US00/48:009he gthad qhelpdmndl, gfhegleanntise Phay@pepntigRd compounds

N-( 3- et hynyl phany lus=8, 4s £&dﬂé%18ﬁt§éﬁgﬂﬂiE8¥¥)fé&(B#nE@EO%féEHHeB% or in
hydrochl ori de in _the poI x?. morph B formis characterized by the X-ray powder

di ffraction pdt Hh Enfdrsosmonal EARrapdeRod of clai m 52, wherein
the carrier is a phar maceutical ly acceptable carrier. * 1l 1111111111111 11 |
S 1111 49. The method of claim 41, wherein the pharmaceutical compounds

are used for the inhibition of tumor growth in humans in a

regimen with radiation treatment.

50. A method for the chemoprevention of basal or sguamous 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-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-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, comprising admixing the crystalline

polymorph of claim 1 with a carrier.

L
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53.

54.

-65-
The method of claim 52, 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.

The method of claim 52, wherein the <carrier is a

pharmaceutically acceptable carrier.



