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N ( 3- ETHYNYLPHENYLAM NO) - 6. 7- Bl S( 2- METHOXYETHOXY) - 4- QUI  NAZOLI NAM NE
MVESYLATE ANHYDRATE AND MONOHYDRATE Background of the Invention The present
Invention relates to novel N-(3-ethynyl phenyl)-6, 7-bis(2-nethoxyethoxy) -

4- qui nazol i naYP?&5#83y| at e anhydrous and hydrate fornms. Thes&CIBRPOAHAs are
useful in 10 the treatment of hyperprolifserative disorder such as cancers,
In mammal s, United States patent application nunber 08/653,786, filed My
28, 1996, which is incorporated herein by reference In its entirety, refers
to (6, 7-bis(2-net hoxyet hoxy) qui nazol | n- 4-yl]-(3- et hynyl phenyl )am ne
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prostate (e.g., benhfphepsgeshicdnmbadimeRest tHeGiesektRivEbton comprises N-(3-ethynylphenyl)-
30  6,7-bis(2-methoxyethoxy)-4-quinazolinamine mesylate monochydrate,

The invention also relates to a pharmaceutical composition for the treatment of a
hyperproliferative disorder in a mammal which comprises a therapeutically effective amount of
N-(3-ethynylphenyl)-6,7-bis{2-methoxyethoxy)-4-quinazolinamine mesylate, and a
pharmaceutically acceptable carrier. In one embodiment, said pharmaceutical composition is for

35 the treatment of cancer such as brain, lung, squamous cell, bladder, gastric, pancreatic, breast,
head, neck, renal (such as kidney), ovarian, prostate, colorectal, cesophageal, gynecological or
thyroid cancer. In another embodiment, said pharmaceutical composition is for the treatment of
a non-cancerous hyperproliferative disorder such as benign hyperplasia of the skin (e.g.,
psoriasis) or prostate {e.g., benign prostatic hypertropy (BPH)).

40 The invention aiso relates to a pharmaceutical composition for the treatment of
pancreatitis or kidney disease (including proliferative glomenuonephritis and diabetes-induced
renal disease) in a mammal which comprises a therapeutically effective amount of N-(3-



40 The invention also relates to a pharmaceutical conposition for
the treatnent of pancreatitis or kidney disease (Including proliferative
gl onerul onephritis and di abet es-induced renal disease) in a mammal which
conprises a therapeutically effective amunt of N-(3- WO 99/ 55683
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phar maceut i csal leshydyibhenydes7erid(2 bktRoxgetiidx)er-quinBbsinamine Riekyldte ahd® phatmadettally0 a
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ef f ecti ve anmpupanc@ticobreast, head, neck, cesophageal, prostate, colorectal, king, renal (such as kidney),
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The invention also relates to a method for the treatment of a hyperproliferative disorder

in a mammal which comprises administering to said mammal a therapeutically effective amount

30  of N-(3-ethynyiphenyl)-8,7-bis(2-methoxyethoxy)-4-quinazolinamine mesylate in 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, biological response modifiers, anti-hormones, and anti-
androgens.

35 Patients that can be treated with N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-
quinazolinamine mesylate according to the methods of this invention 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 Intraccular
melanoma, ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon

40  cancer, breast cancer, gynecologic tumors (e.g., uterine sarcomas, carcinoma of the fallopian
tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina or
carcinoma of the vulva), Hcdgkin's disease, cancer of the esophagus, cancer of the small



enzynes, topolisonmerase inhibitors, biological response nodifiers,
anti-hornones, and anti- androgens. 35 Patients that can be
treated with N (3-ethynyl phenyl)-6, 7-bi s(2- net hoxyet hoxy) - 4-

gui nazol i nam ne nesylate according to the nmethods of this invention
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chronic or acusﬁnebﬁmrsrﬁeoaﬁlamwow@sem Chimaf ENEymbhoR®R @Mt dxs tumors,
Iynphonas, ga er %@ ?{ﬁ ger can t he kldney or ureter (e.g.
renal cell ifoii %if’ renal eI VI s), or neopl asns of the
central nervous system (e.g., pPeialedPeggrtpfionofthelnves pinal axis tunors, 10
brain stem glionas m3-gthynylptieayl)s, aﬁe(nmm):yemaqt-&qudnoﬁammenpésya& hds bdea

syl at o has. houn Epb iy G gl dliyts JRlpidgne “““ﬁ” R A
forms A B andMe"W ‘gé{ﬁdyﬁ'%{%mﬁamﬂﬁgﬁffd[f’ﬁqsés Fﬁt@ﬁ?ﬂﬁﬁ%"'gf t hese forms
is illustrdfed in the Schene bel ow. SSCheme

Schenme [err] N-(3-ethynyl phenyl)-6, 7- b| s(2- met hoxyet hoxy) - 4- qui nazol i nam ne
hydr ochl ori de may 20 be prepared as described in United States patent
appl i cati on nunber 08/653, 786, fil&d3May 28, 1996, referred to above.

N- ( 3- et hynyl phenyl ) - 8, 7- bi s( 2- met hoxyet hoxy) - 4- qui nazol i nam ne nesyl ate
nonohydrate may be prepared byHX g N3- et hynyl phenyl) -6, 7-bi s( 2-

met hoxyet hoxy) - 4- quina @Il 3 e hydrochl'oride in ethyl acetate and water,
war mi ng the m xtGPe t : |§§oabout Go70[ err] C, addi ng sodi um
hydroxi de to adm,nek/t,h.e PR Lo a +ange—ot aRlladd- 11,
separating the organic @t hy ac'ét ate phase, and th addi ng met hanesul foni c
acid to the organi c phaseotfioghicovi de t he nohy‘jrate. The

anhydrous nesyl ate characterjzed as pol ymo may bg 4 IQWQI by m xi ng
Isopropanol Isopropanol recrystallization
60-70°C Ambient temp.

V
Polymorph B >  Polymorph A

Isopropanol
Igengux?recrystallizaﬁon

N-(3-ethynylphenyf)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine hydrochloride may

20  be prepared as described in United States patent application number 08/653,786, filed May

28, 1996, referred to above., N-{3-ethynyiphenyl)-6,7-bis(2-methoxyethoxy)-4-quinazolinamine

mesylate monohydrate may be prepared by mixing N-(3-ethynylphenyl)-8,7-bis(2-

methoxyethoxy)-4-quinazolinamine hydrochloride in ethyl acetate and water, warming the

mixture fo a temperature of about 60-70°C, adding sedium hydroxide to adjust the pH to within

25 a range of about 10-11, separating the organic ethyl acetate phase, and then adding
methanesulfonic acid to the organic phase to provide the mesytate monohydrate.

The anhydrous mesylate characterized as polymorph A may be prepared by mixing
the mesylate monohydrate, prepared as described above, in ethyl acetate or isopropanol,
heating the mixture to reflux for about 1 day, and then cooling to ambient temperature to aliow

30  crystallization.



t he nesyl at e nonohydrate, prepared as described above, in ethyl acetate or
| sopropanol, heating the mxture to reflux for about 1 day, and then

cooling to anbient tenperature to allow 30 crystallization. WO

99/ 55683 PCTI | B99/ 00612
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the organi ¢ phmseegnat mbrohydads innigoptapanhl andyisktigsthe mxiuie tnatmyl 48-85°Qrfbryar ate .

pol ymorph B t eﬁde%xﬁoapéb{o%ﬁsa'ﬂ.a; ?}r@ﬁkrﬁ&y&@kﬁé@fe%&ﬁ% BB WY Ql!f
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mX1ng N (3 el AR %ﬁ.ﬁﬂ%ﬁm&%@ﬁ& d nam ne

hydrochl oride i'n et treati'n ure W|th sod|um
hydroxi dé to rai seTf“hé“ hydioys gresyigts charaienze eﬂ"%(’ﬂ"?’ﬂg t Y R5rRISRTTS By
M xi ng i sopr opaimbrph &, nrdsparedlagaacdbeplam,,m isapetipanpl atrattérweeawbbtnbpntsadow to the

organi ¢ phase fortlep@ﬁddr}ﬁhgﬁn ?ronWﬁthr@totago@@ THalaRMyEdobs lﬂ\@d'ylam%ctgr@e@ﬁ” S,

dth | t h C
Bol yrror phetSa. PRVBIA € sk s e cEprorEd awm%“%ﬁ%h@fﬁ@eag&%)zﬁwwxf% rent
wi th water. Edetinggolinaminerfwdro¢hipride b efyaselats apd wateretrgatingstop mixtyre with sasivm s nor e
sol ubl e i n aquestiideadrgze HetpHdMabout B-9, Béparating the organic phase, mixing isopropanol in the

N-(3- et hynyl pr&?d&“lehbe ad¥ing ( m&&&w&éwme &gm mz&luemptﬁ@mmem

hydr ochl ori de erred ove. Pol é’ s essential \E/}ﬁ
non- hygr oscopi®ee4 8" & aﬁ%“t 1Fé?f‘§t ke 'WeWﬁ‘ei‘i‘ R dP £4et ioRtalisten of
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0 X-ray di {6} BlRAL Rabeh] conpbinBR R fheknt rbABE R Mord BARIEH B oBGRKS)

q ([err]) Cu °°"‘B°s'!!°"s7 1ghan o gN-(3-efhynylpheny)8,7-bis@meimoxyelipxy-d-quipazplinaping
21. 35 d space hydrochibride, réf@re8 toOabove. EFomorptcC4is esgenfially ndn-fiygrosdople andlhas 4. 15

25 resistance to thermal degradation.
The polymorphs A, B and C are characterized by the principal peaks found in the X-
ray powder diffraction patterns shown below.
Characteristic Peaks found in X-ray diffraction pattern of Polvmorph A
(* strongly absorbing peaks)
Peak No. 1* 2+ 3 4 5 6 7 8 9 10
2q(°)Cu 63 {715 | 98 | 134 | 137 | 1805 ] 189 | 19.6 | 20.0 { 21.35
d space 1411123 | 9.0 66 | 64 4.9 47 4.5 44 | 415
Peak No. 11 12 13 14 15 16 17 18 18 20
2q(®>)Cu 218 | 231 | 268
d space 41 3.85 | 33

30



Peak No. 11 12 13 14 15 16 17 18 19 20 2 q
([err]) Cu 21.8 23.1 26.8 d space 4.1 3.85 3.3 30 WD 991556

PCT11 B99100612 5 Characteristic Peaks found in X-ray diffraction
pattern of Polyrmr ph B (* strongly absorbi ng peaks) Peak No. 1 2* 3*
4* . 7. 8 9 10 2 g () Cu 5.4 8.8
13.4 13.7 15‘”?99’_’{%“37 17.4 17.8 18.4 18.8 d space 16.PET/IBYY/O006I2 6. 6
6.5 5.8 5.65 5.1 5.0 4.8 4.7 Pgak No. 11 12 13 14

15 16 17 18 19 20 2 q ([err]) Cu 19.5 19.85 20.1 21.1
21.8 22.6 24.1 25.2* 25.9* 26.7 d space 4.55 4.5 4.4 4.7
4.1 3.9 37 3.5 3.4 3. 3 Peak No. 21 22 23 24 25
26 27 28 29 Charadérisc feuntd i) X-@ diffractidB patterrddt PRIyEorBb BC € 3.1
2.9 Characteristic P@agﬁgnqilyggg@b &s;ay dlffractlon pattern of Pol ymorph C
(* strongly abs o2k - 4* )

7 g| PeakMe. | 11g|o2y L%rr])“a 5 6 6 873 80(381]. 40
12 65 13.45 1¢. @q(d&u7y 587.}4881[194d $Paders.3 | 187/ 1214.[617.8 8. B4 | 488

6.6 5. 4 KR 3 45 43 i 15
]7.695 17 18 P dg)aée ’)}'\6]:3 G !1 rrl 6§U 5'1852 156i1 Js{ﬁ1'—'\ ’ngo’ R4'8?g ?’.7
23.0 24.0 24.% PsgkNe pito B < pa?ée 154/016 LW ¥5]218 | 293] 28 b
3.7 3.6 3.3] 28(3Cu 2 B.A( 1W aet drast || 21Bechiza6fjoant [i25.2X{ 289* | 26.7

[ i t £ : | olJ i '
czil ffgact|0n4[a CT dlsdake M Lpsy T35 (44 atu(gng; 3” 5339 733 re-g-?—?;-g-f;zgi—
%&a%é.
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erbB2, HER err] l—e+—HERRE apted to tlherahentit usel as

antiproliferative

o N~

Characteristic Peaks found in X-rav diffraction pattern of Polymorph C
(* strongiy absorbing peaks)
Peak No. 1 2 3 4* 5 6* 7 8 a* 10
2q(°)Cu 6.0 8.3 103 | 11.5 | 1255 | 1345 | 16.0 | 16.75| 174 | 17.9
d space 14.7 | 106 8.6 7.7 705 | 66 6.5 6.3 5.1 4.95
Peak No. 1 12 13 14* | 15 16* 17 18 19* 20
2q(°)Cu 18.1 | 1865 | 19.35 | 206 | 23.0 | 240 | 248 | 2675 | 272 | 36.3
d space 49 | 475 | 46 4.3 3.9 3.7 3.6 3.3 3.3 25

10
Characteristic Peaks found in X-ray diffraction pattern of Monchydrate
{* strongly absorbing peak)
Peak No. 1 2 3 4 5
2q(°)Cu 57 7.0 1 113 ] 205 | 25.1
d space 1556 | 126 | 78 | 43 35

The compounds of the present invention are potent inhibitors of the erbB family of

15 oncogenic and protooncogenic protein tyrosine kinases such as epidermal growth factor receptor
(EGFR), erbB2, HER3, or HER4 and thus are all adapted to therapeutic use as antiproliferative
agents (e.g., anticancer) in mammals, particularly in humans. The compounds of the present
invention @re also inhibitors of angiogenesis and/or vasculogenesis. In particular, the
compounds of the present invention are useful in the prevention and treatment of a variely of

20 human hyperproliferative disorders such as malignant and benign tumors of the liver, kidney,
bladder, breast, gastric, ovarian, colorectal, prostate, pancreatic, lung, vulval, thyroid, hepatic
carcinomas, sarcomas, glioblastomas, head and neck, and other hyperplastic conditions such as



agents (e.g., anticancer) in mammals, particularly in humans. The
conpounds of the present invention are also inhibitors of angi ogenesis
and/ or vascul ogenesis. |In particular, the conpounds of the present
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present invention in vitro ac e conpounds
i nvention in i RESHEYEIERY he recept or tyr05| ne ki nase (and thus subsequent
proliferative respofiein viro agivity of the soreppuidsrofithe (peeseht ineantidnriee aihibiting the rebggtdrowi Ng

procedure. 20 tyrosine kinasélfdhd &g bdbhéqller@ﬁmtf&ﬁhv@%ﬁ@&!‘ﬂﬁ_ Sincdr] YRayeRfe RRhined by
invention, in it Ilem&&&:e@nﬁe determ ned by the anount of 1nhibition of the

phosphoryla i on of an exogenous substrate (e.g., Lys[err] - Gastrin or
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tube with B8 ©@2Ne6il] WnWebdr,Metiods jnifreyrhaidaly 346, [Bai88 ¢1987) fmrmsmtoeus((RBquO mv
HEPES, pH 7. 4; Treuidid b@@:ﬂon KAk, Wgu[oedr lr]cubalé%(?ngﬁ }ug%tﬁg ,t;glmgo

or t hovanadat e) tof a oI u
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diluted in PBV,Mgﬁhid!OGOM sodign pethordnadate), iviaxtetal volutni ot 10eul, BGR20r300Ipites at/rbar i X,

and incubated tefiperdfre3@hdiestdbriisous, diBived ih lifnetnitfoxide (DMSO), is diluted in PBV, and
30 10 ul 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 (120 uM Lyss-
Gastrin (sequence in single letter code for amino acids, KKKGPWLEEEEEAYGWLDF), 50 mM
Hepes pH 7.4, 40 uM ATP, 2 uCi y{®P}-ATP) to the EGFI/EGF mix and incubated for 20
minutes at room temperature. The reaction is stopped by addition of 10 u! stop solution (0.5 M

35 EDTA, pH 8; 2mM ATP) and 6 ul 2N HCL The tubes are centrifuged at 14,000 RPM, 4°C, for 10
minutes. 35 pl of supematant from each tube is pipetted cnto a 2.5 ¢m 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 washing. The [P} incorporated

is measured by liquid scintillation counting. Incorporation in the absence of substrate (e.q., lyss-

40  gastrin) is subtracted from all values as a background and percent inhibition is calcuiated relative
to controls without test compound present. Such assays, carried out with a range of doses of



phosphoryl ation reaction Is initiated by addition of 20 [err] substrate m x .
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woul d armount t Q. %gpﬂ; rglug?%x y about 0.2 to about
2.5 g/day. In ggﬁ%ﬁé&%@@%“@gﬁﬁe'eve s%@@?ﬁ%@y{ ower Limt 20 of
the aforesaid range ?Fg‘ﬁ&%? 2RRI5¢, 3% 8 solgtherapy phmax Ryalve age gemare; | |
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for exanple thé ?aeE‘%/f@‘!cF"f’Pﬂ?nm? ¢fithepefersd @nti-metabofites. disciasedp £yorean Patent

Appiication No. 239362 such as N-{5-{N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-yimethyl)-N-
methylamino}-2-thenoyl)-L-glutamic acid; growth factor inhibitors; cell cycle inhibitors;

30 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
anti-androgens such as Casodex™ (4'-cyano-3-{4-fluorophenylsulphonyl)-2-hydroxy-2-methyt-3'-
(triflucromethyl)propionanilide). Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate dosing of the individual components of the treatment.

35 The pharmaceutical composition may, for example, be in a form suitable for oral
administration as a tablet, capsule, pill, powder, sustained release formulations, solution,
suspension, for parenteral injection as a sterile solution, suspension or emulsion, for 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

40 precise dosages. The pharmaceutical composition will include a conventional pharmaceutical



25 for exanple vinblastine; alkylating agents, for exanple «cis-platin,
carboplatin and cycl ophospham de; anti-netabolites, for exanple
5-fluorouracil, cytosine arabinoside and hydroxyurea, or, for exanple, one
of the preferred anti-netabolites disclosed in European Patent Application
No. 239362 such a

N-(5-1N(3, Vg igf'(f/%%- 2- et hyl - 4- oxoqui nazol i n- 6-yl net hyl ) - l\ffc'rmm’mm12

met hyl am no] 2-t henoyl )-L-glutam c acid; eowmh factor inhibitors; cell
cycle inhibitors; 30 intercalating antibiotics, for exanple adrianmycin and
bl eomyci n; enzymes, for exanple interferon; and anti-hornones, for exanple
anti-estrogens such as Nol vadex[errd] (tam)X| fen) or, for exarrpl e
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phar maceut i Ca&nlu&@d?&%éév&a@ﬂ%mmprd J}lerfi nE%FEoﬁinatﬁﬂﬁh&’e&”m ' ngredi ent's
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adni ni stration, FUiqoE ?Rag % %a'@?‘t" Pt acid
may be enpl oy@ﬂvet@g’E?%éP'e\M‘W Wi 'EﬁEPPHP%ti ‘ﬁf’@@?ﬂ‘ﬂ%@"@‘&cﬁﬁt &or expraplesnseeq| gi ni c

acid and e®r t RéningaispRrernasedticat Stiesces rdacki Rubiisting) Gom@ng Easters P45 15th Editdn as
sucrose, gel agggzyy.and acacia. Additionally, lubricating agents such as

e o o oaecme S wh oY, £5hBe 0y e, AR e Bt .
enpl oyed i n s®mpounds ohthe aresant ineentieneandtmethads ghrieratng soehe eampounds.mittie o kel s,
therefor, | ncinderstobdthitadiwascapt offink present aventisitls it Grhited @l B¢ waylby SO of the .
pol yet hyI ame ,ng[eﬁmp)égg@Mgg% suspensions or elixirs are desired for
oral adm nistration
xample 1
Preparation _ of  N-{3-ethynylph -8,7-bis(2-me etho uinazolinamine
mesylate salt monohydrate

The hydrochloride salt of N-(3-ethynyiphenyi)-6,7-bis(2-methoxyethoxy)-4-

35 quinazolinamine (12.0g, 27.91 mmol), ethyl acetate (200 mL) and water (50 mL) were mixed
together using mechanical agitation and then warmed to 60 - 70°C. The stirred mixture was
treated portionwise with 50% aqueous sodium hydroxide (~14 mL) so that the pH of the
aqueous phase was in the range 10 - 11. The mixture was allowed to settle and separate into
two clear liquid phases. The aqueous phase was removed and the residual clear organic

40 layer was heated to reflux in a Dean and Stark apparatus to azeotropically remove residual
water. The volume of the organic layer was reduced by about 60 mL during this procedure.

The hot organic solution was stirred and treated stowly with methanesulfonic acid (2.2 mL,




20 the active conpound therein may be conbined with various sweetening or
flavoring agents, coloring matters or dyes and, if desired, emulsifying
agents or suspending agents, together with diluents such as water, ethanol,
propyl ene glycol, glycerin, or conbinations thereof. Methods of preparing

vari ous phar al conpositions wih a specific anount ofg
conpound are%@%&sor w Il be apparent, to those skilled |n |lisgylg?6t12 For

exanpl es, see 25 Rem ngt on' s Phar maceutecal Sciences. Mack Publi shing
Conpany, Easter, Pa., 15th Edition (1975). The exanpl es and preparati-ans
provided below further illustrate and exenplify the conpounds of t he
present invention and nethods of preparing such conpounds. It is to

be
under st ood § ha¥3.48 femal:igaivesF hazy golptios hich anF@%'Wﬂlt‘bFP°|'“steﬁ‘8?’atﬂenqacV%G ¥Ry
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Preparation :%Q s were isolated b filtration, washed with cold ethyl acetate (2 x 50 mL) and dried under
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N- ( 3- et hynyl phéﬁVIC) 6, 7- bi s(2- met hoxyet hoxy)4- 35  qui nazol i nam ne (12.0g,
27.91 nmol yg et hyl Thg ahdhbRyd(aR0R eHajaclrnizbd\iyt the poldir iy wiffraztion pattért ogied her
usi ng mechani ca% agitation and then warnmed to 60 - 70[err]C. The stirred

m xture was treared portionwise with 5 %a ueous sodi um hydroxide (-14 m)
so that the pH of the aqueous phase wa e range 10 - 11, The m xture
was al |l owed to set tBre g efhynyiphenyih6 & tbis(2 th o T
aqueous phase W t he reS| dual cl ear organl c 40 Iayer vvas

heat ed t fl
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sl oWy w th netineveduérfopericd at2% hdues. 2T heat sout® V&8 r&BGRB and the crystal shurry
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by filtrat®®n, 97\/(1&15#1%9?'%#’%W“Efﬂﬁmpa'éét"ﬁ? (2 x 50 nL) and dried under

vacuum at 35[err] CHo(ymgtthuidharanbmhwmabmc&tlxm Jdiffieictidngpatt€dn Aotedhaborge.Whi t e
crystalline solid np 96 - 100[ err]C. 1G@xample 3 The nmonohydrate is

characterized by t %edarawd o)f<_ r ﬁymgéhfy fﬂﬁ&n&l&-&,?—b%&t—r%&hony&? E_(ﬁgtg%l?n%\z/o namI%i'('oéle rrpl e

2 Preparation

N-(3-et hynyI pfﬁ-ﬁ}ﬁﬁéﬂmm met hoxyet hoxy) 4- qui nazol i nam ne

A mixture of the mcnohydrate product of example 1 above, (20.0g) and isopropanol
{120 mL) was boiled at reflux for a period of 2 hours. The heat source was removed and the
crystal slurry allowed to cool to room temperature and was granulated for 1 hour. The
crystalline product was isolated by filtration and dried under vacuum at 38°C to give polymorph
A, 18.07g, yield 93%, as a pale yellow crystalline solid mp 160 -161°C.
30 Polymorph A is characterized by the powder X-ray diffraction pattern noted above.
Example 4
Preparation  of _ N-(3-ethynviphenyl}-6 7-bis(2-methoxyethoxy)-4-quinazolinamine
mesylate salt polymorph B
A mixture of the monchydrate product of example 1 above, (10.0g) and isopropanol
35 (100 mL) was stirred mechanically in the temperature range 45 - 55°C for a period of 5 hours.
The heat source was removed and while the crystalline slurry was still above ambient
temperature the crystalline product was isolated by filtration and dried under vacuum at 47°C
to give polymorph B, 9.06g, vield 94%, as a white crystalline solid mp 142 -144°C.
Polymorph B is characterized by the powder X-ray diffraction pattern noted above.




mesyl ate salt pol ynorph A 15 A m xture of the nonohydrate product
of ~exanple 1 above, (15.0g) and ethyl acetate (150 nL) was boiled at reflux
in a Dean and Stark apparatus so that water was azeotropically renoved over
a period of 25 hours. The heat source was renoved and the crystal slurry
allowed to cq oom tenperature and was granul ated for 24 _hours. The
crystalline p‘%aéf%f%s I solated by filtration and dried und&F fn at
38[err]Cto give polynorph A 14.04g, yiehat 20 97% as a pale yellow .
crystalline solid np 161 -162[err]C. Polynorph Ais characterized by the
powder X-ray diffraction pattem noted above. Exanple 3 Preparation  of

N- ( 3- et hynyl phenyl ) - 8. 7- bi s( 2- net hoxyet hoxy) - 4- qui nazol i nam ne nesyl ate
salt pol vhoSph A 25 A m xture 3ncnohydrate product of exanple
1 above, (20.0g) angrepsrene ghbayW\89 pidlaquisafolimantneper i od |
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Polymorph B is characterized by the powder X-ray diffraction pattern noted above.
25 Example 6

Preparation  of __N-(3-ethynylphenvi)-6,7-bis(2-methoxyethoxy)-4-guinazolinamine
mesylate salt polymorph C
A mixture of the polymorph B product of example 4 or § above, (10.0g) and

isopropanol (100 mL}) was stirred mechanically in the temperature range 60 - 63°C for a pericd
30 of 3days. The heat source was removed and the crystalline product was isolated by filtration
and dried under vacuum at 47°C to give polymorph C, 8.08g, yield 81%, as a white crystaliine
solid mp 152 -154°C.
Polymorph C is characterized by the powder X-ray diffraction pattern noted above.

Q

Example 7
35 Preparation __of __ N-(3-ethynylphenyl)-6.7-bis{2-methoxyethoxy)-4-quinazofinamine

mesylate salt polymarph C
A mixture of the polymorph B product of example 4 or 5 above, (20.0g) and

isopropanoi (300 mL) was stirred mechanically in the temperature range 65 - 70°C for a period
of 22 hours. The conversion time varies, typically being in the range 18 - 24 hours for the
40  conditions indicated. The conversion of polymorph B into polymerph C may be monitored
using near-infrared spectroscopy after the method of Norris, Aldridge and Sekulic, Analyst,
1997 122, 549. In this way a precise conversion time can be determined for each individual



10 m xed together using nmechanical agitation and then treated with
saturated sodi um bi carbonate solution (300 nL). The m xture was allowed to
settle and separate into two cloudy |iquid phases.. The aqueous phase was
renoved and further extracted with dichloronethane (300 nL). The organic

| ayers were gagbhd&esh and washed with saturated sodi um bi car hAasseef2ut | on
(300 m.), separated and dried by treatnment with dried magnesi um sul fate
(50g) and 15 then filtered to give a clé&Hr organic |ayer which was
concentrated by evaporation to a volune of about 300 nmL The resultant-
solution was treated with isopropanol (450 nlL) and concentrated by
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Addi tion of saﬁﬂemmhfdt $6°Cfto pice pontondh (B 18142g29eld 97%, @epambite crystaiina splidenpt

eventual ly res gn formation of a crystal slurry. The crystal slurry
was granul at ed 0 t a nt.te tur.e overni e crystals
were i sol at ed "by leF PH&%WWPHPW”? °('§8 dt%J%OXﬁ’I ed
under vacut®n at 45[err] Cto give poI yr‘r@-@ip_'é) 23 439, y| eI d 69% as a white
crystalline solid rg he . B fuinZfding

powder X-ray dif 0 teern not ed above 25
Exanple 6 Pre

N- ( 3- et hynyl phenyl Té“*? Bydzehiorider 83 e oh o - BRNA D & THRZHSoOREL Pt sal t

pol ynor ph C A quinezalinaming (100 ap6 R melpk eByl mcetata (2000 fmly radrpyhier (500 mL) weteove,

§ 10. 0g) t angls i sRREBgetRl udingRbchdnicalWyfatioh aridrti WaRGIAGUECAISPG. THE st mixture
enperature r I

source was r earr‘ga\%egg Bﬁﬁi”% v]nﬁ:sﬁfla}qﬁegg ?%Aggﬂ, @me'de {40 %]ngggjabmﬁ’ hh?r ation

and dried unde?q“ml!?ﬂ???éﬁasﬂ‘ﬁ‘ FP9s 1 B Ehe mixies WA Sliqued & setilecrag se%?i"aé? Btog 104

as a white crywbslehrnliqaid pbasesl The agﬁeousbﬁﬁpmas FeMmovéRoandrorgapie piaseswashed with

ghgg acterized \bﬁ(ert(b@ :BQ)V\Uﬂfe réfsuitaw pélle fybllo#CdrdaRi8 sBigficnSad RRkCoaRiea clegrampl e

ar at.i.on

N (3- et hynfd prishor At Bas ¢ ?e""a%eﬁo y Fiflaion, ot gimospherc pressurs o rempue 1 of o

salt pol ynor ph“@e'ﬁc goRmogne! GH) W%B‘Y?ﬁ@ﬁ fﬂ?"%"ﬁ? aed,e durlher ExafrﬁﬂVEmﬂWS'fe 5

above, (20.0g)remmadity cistilapenat| atrti@Pheriaipyessune  Ibe reswiintrooodeatnate aak wooled tohe

tenperature r maﬁﬁre'atezmtﬁﬁkihﬁésﬁlfonﬁ abé r1lsq GnLOb. zé’aZmJSte)Larna auoma t&&ﬁ@&é' on

time varies, t%gl cal I| elpa% tgetor ef ‘ h Eﬂurs for.

condi tions i ndi cat &d. s‘”n conversron 3 °" °mt?""9 8’1'

o br o4 2R Egestesoy AR dr Mebet of Nodb ol B B o
Al dridge and Sedidatedchat AB dbriversion ISblymofpA 2> hdddddcured Thd empérsitufe \persaeissdato

conversion ti Mge¢aghePq HéHol 'df! 18CRbUFL ne&dfitarddHbnitbilid2s described indicated the
conversion was complete. The heat source was removed and the mixture cooled to 0 - 5°C
and granulated for a period of 1 hour. The crystalline product was isolated by filtration,
30 washed with isopropanol (50 ml) and dried under vacuum at 33°C to give polymorph C,
105.63g, yield 93%, as a white crystalline solid mp 153 - 156°C.
Polymorph C is characterized by the powder X-ray diffraction pattern noted above.

%F i "ﬁragdmay be
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PCT/ EB99/ 00612 5 run. The heat source was renoved and the m xture cool ed
to roomtenperature and granul ated for a period of 1 hour. The crystalline
product was isolated by filtration and dried under vacuumat 36[err]Cto
gi ve polynorph C 19.42g, yield 97% as a white crystalline solid 153
-155[err] C. PuOYHBIsph C i s characterized by the powder X-rayPE8TAB¥Qe?2 on
pattern noted above. 10 19 Exanpl e 8
Preparation of

N- 3- et hynyl phenyl ) - 6. 7- bi s( 2- met hoxvet hoxy) - 4- qui nazol i I”fl”ﬁl e sal t
pol ynor ph C The hydrochl oride salt of @

N- ( 3- et hynylgphenyl ) - 6, 7- bi s( 2- net hoxyet mms4 qui nazol i nani rfe

0. 223 nol e), ethyl ce a 0, 0 )

t oget her using rrech ni Eéa %g’é doge%@ﬁgdan S.\I{N‘)d,éé& a{;&hﬂ%g{e ﬁ%ﬁs °f]n%)é The
stirred m xt ur ethygigheny-&7-blg M?‘W@é "P?P"Eﬁﬂ%edﬂﬂ? s sodi um hydr oxi de
(40 nmL) so that the2 pkicanfipotiidcacedtdispioiainn & whereia said confpoandrifarganhfidreusormlidie
mxture vas al NOeflyryiBneiGi-5, {I-ﬁlséﬂgetﬁdi%cﬁyﬂ%‘:igfbllﬁ%&ﬁé’sﬁéte' i qui d phases.

The aqueous, . phase S refoved, and org phase wa 0
The resul talft pal e\,\@elpf SHPRSH ﬁ%’"@'@l ﬁt?‘%’ﬂ erf’f‘l"tagr%"a‘pﬂ)" ﬁt%?"ﬁm&ﬁ' gear
20 sol ution wehamstefzes WSHMPMFM@HS’D}‘SBT@WQWW@W%W%SMH| C pressure
to renove 1L of PR3kl [T SppPlopanpl a( )4wes sage E_F:jziﬁcengrctqgand a
further 1L of se?aﬁ* S—e-o—t-eray-R By eH-SHH o FOSpHe-E
pressure. The fe d c? 3 rtl"rsa 8 ‘1‘%4’ Lsdf 18’% ﬂ?"]C‘%ﬁd %r’oéatzé'as i th
met hanesul f oni aspaee( 15 Wil 128, PO npl6H [afid @l 4-Bvbd-T d K/ dt 414l 2615 The
crystal slurryl Wegakl M0 110|673 €[ T3 |TOr4 Y8 150UTs6 | MonT|T O8I TG 167 (1120
£ 3 3

near-infrared %—ﬁg‘% aScoPY > re—gthottof—Nor++S—Agr—agg—ahd

: S, vl =
Sekulic, Analy 29 g 1 ? g ?°8| cated that no convdrsiond to pol yvopr ph
C had occurred HfFatenjefdt M S¥ 4 sed|to 7()[err|C dfter |a period pf
16 hours, near-Tnirared nonitoring as adescribed | ndicat ed the conversron

Slerr]C and aranul ated. At M "@V‘%"'ﬂam“a’%ﬁesg’g?‘§°”{”a‘rw‘&f’ﬁe&§ﬁ8§’
i sol ated by fi FReragterzsd by§‘6f°"%{%9d?8kwft?lx"%’cb’ﬁ‘f“!fﬁa'ﬁréft'°('éﬁ*efﬂ_) and dried under
vacuum at 33| Pﬁkthn gfver pbl gnmorpa ¢, 40%. &3g ﬁl drd79q0/08 a3 @@ whi 1e

crystalline s qEPcESS 54 T T i3a 1P ' ER7Y e Esthe
pouder X-ray df q *Y 54 Ll'ﬁ"' i34 (PR 7 TOBE $57 J’J/ﬂ: RWIB: 184~ | 118.8

conpound sel ecjt eBedkNom |t me ant2y dr okds jartd hyd$ aj etef gr 3 of 1BF ([ @9r]-20
2q{)Cu | 195 | 1985 | 20.1 | 211 | 21.8 | 226 | 24.1 | 252 | 259 | 26.7
d space 455 | 45 | 44 | 42 | 41 | 39 | 37 | 35 | 34 | 33
Peak No. 21 22 23 24 25 26 | 27 28 29 30
2q()Cu | 283 | 309
d space 3.1 2.9

15
5. A compound according to ciaim 2 wherein said compound is polymorph C
characterized by the following peaks in its X-ray powder diffraction pattern
Peak No. 1 2 3 4 5 6 7 8 9 10
2q(°)Cu 6.0 83 | 103 ] 1156 |1255]1345] 16.0 [ 1675 | 174 | 179
d space 14.7 | 10.6 8.6 77 | 705 | 6.6 5.5 5.3 5.1 4.95
Peak No. 1 12 13 14 15 16 17 18 19 20
2q(®)Cu 181 | 1865 ) 1935 | 206 | 23.0 | 240 | 248 | 26,75 | 27.2 | 363
d space 49 | 475 | 46 43 39 37 36 33 33 2.5




et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxy) 4- qui nazol i nam ne nesylate. 2. A .
conpound according to claim1l wherein said conpound i s an anhydrous form of
N- ( 3- et hynyl phenyl ) - 6, 7- bi s(2- met hoxyet hoxy) - 4- qui'-nazol i nam ne nesyl ate. 10
3. A conpound according to claim2 wherein said conpound is polynorph A
charact eri zedviyoashgs f ol | owi ng peaks in i ts X—ray powder di f‘ﬂ‘?"ﬂ??!?/@ﬁn

pattern Peak No. 1 2 3

9 10 2 g ([err]) Cu 6.3 7.15 9. 8 13 4 13 ’ﬂl’!H””ii m,ﬂ

20.0 21.35 d space 14.1 12.3 9.0 4 4
4.15 Peak No. 11 12 13 14 15 17 20 2

q ([err]) @ 21 68 A c?o%nplaund?a@co?dnﬁb (6 RRFE1 whereif sﬂld conibofifal is Nas-&hﬁ:ﬁpﬂemnpound
according to Cﬁlp‘?tg%g ‘e oHe oy)ighlﬂazgﬁ\gm?\gﬁ\qyﬁeﬂ?&owy&ujh B characterized by

thefollowlng attern Peak No, - 1
2 7. Agpharmacgutical comppsutlon llfzmave(:{weryx oy
5.4 8. 8 13na<inmé131hu7:'h cahiprises alterapeutidaly dffectﬁlé’ aﬁounl@' atompdliBd Sccdrd'sqgac claim 16 3

10.1 6.6 6. s,andg ﬁamagbu@;,,y becaidd 4.8 4.7 Peak No.

13 14 5.1

20.1 21,1021 8 T%””?H“? °§“"°§§’"é"°’ 7?’“%3' B%{d'ggem'ﬁe'%%eﬁ?fg

4.2 4.1  3.=canceg sglected3fram braig, ing, sqyamoyscogl biggder, gasticy pancreatic, breagtahead, 24
25 26 2 heck, reAd, kidney, Qvarian, Pdstate, golrectsly degophiaeal, gyAddoldgicaldhd thytbidxraneee
3.1 2.9 15 5. A @onp | | At %h@g
pol ymor ph C char acterl %&g%ap&%e f%ﬁl owm%%?g%ga?ﬁﬁ ?ts X—rgmg;g er
di ffracti on pAdmisieripgtgisaigiammal a therape tve, amount of 2 °°mp°“'é ccordigg o 7

8 9 15 w@ielg ([err]) Qu 6.0 8.3 10.3 11.5 12.55 13.45
16.0 16.75 17.4 137.1enétiddGf claim § dhérein 58d Onethol .id for thé .tréatmerit &F5a wr@erG

5.5 5.3 5. idg;g 3 ge
18 19 c?é'ﬁCt fl?’er L f"?'}( (Samous caf, b 659"5"1% goedf, preadl’ hgad, Jfleck 2/ ¢
26.75 27.2 3’65"3“%99?,' te, colorgetal, lung, Jenpls kidney, ogarian, gyngeologigal gnd thygoid cancey. g
3.3 3.3 2.5 1V\l)ﬁ9®étﬁtﬁﬁﬁt3ﬂle treatment of a hyperproliferative disorder in a mammal which
P- TAngmﬁ(ﬁl%omﬁr%ES administering to said mammal a therapeutically effective amount of a compound
according to claim 1 in 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, topoisomérase inhibitors, biological response modifiers,
anti-hormones, and anti-androgens.
25



5 6. A conpound according to claim1 wherein said conpound is
N-(3- et hynyl phenyl) - 6, 7- bi s(2- met hoxyet hoxy)(- 4- qui nazol i nam ne nesyl ate
nonohydrate. 7. A phar maceBb'rlealo eqﬁq@i‘a;on for the treat menje=g
hyperproliferative disorder in a rramml i ch conprises a thigrHRe
effective amouPCT a corrpowadn RAPERTE btianizdnaand & ph s
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r enal k|(ﬂﬂB>239B¥,aK61KrB1/sosostate, COAD ectal, oesophageal, gynecol ogi cal
and thyroid cancer. 9. A nethod of trea@?’ﬁ@"‘&“ﬁ?ﬁé?“ﬁ“@l%?ermmdP%WGW)
in a T{%gg;a whi ch conpri ses adm ni steri n to said marmal a t%erapeut [ cal | y

ef fec } Arglfcation NgmhS und 5‘6"55?9’8‘?6% PipDegenated A Rof
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(54) Title: N-(3-ETHYNYLPHENYLAMINO)-6,7-BIS(2-METHOXYETHOXY)-4-QUINAZOLINAMINE MESYLATE ANHY-
DRATE AND MONOHYDRATE

(57) Abstract

The present invention relates to the anhydrous and hydrate forms of N- (3-ethynylphenyl)-6,7-bis
(2-methoxyethoxy)4—quinazolinamine mesylate. The invention also relates to pharmaceutical compositions containing N-
(3~cthynylphenyl}-6,7— bis(2-methoxyethoxy) —4-quinazolinamine mesylate and to methods of treating hyperproliferative disorders, such
as cancer, by administering N- (3—ethynylphenyl)-6,7— bis(2-methoxyethoxy)-4- quinazolinamine mesylate.




