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I nvention 10 This invention relates to salt forns of

E- 2- Met hoxy- N- (3-{4-[ 3-net hyl - 4- (6- net hyl - pyri di n- 3-yl oxy) -

phenyl am no] - qui nazol i n-6-yl }-allyl)-acetam de having the formula I: / O
ajN OHN\I MMONNHN formulal. Formula |l inits free base formis
described in co-pending United States Serial No. 15 09/883,752, filed June
18, 2001, the disclosure of which is hereby incorporated herein by
reference in its entirety. The foregoing application is assigned in common

with t&%ﬁrpgf& Nbr APRlRAE. QD (2 (B0 e, fkegrhaser iy b Ofmk A durisransbul in the
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i nvention provides for succinate and nmal onate salt forms of E-2-Methoxy- 20

N-(3-{4-[3- nethyl 4 (6- et hyl - pyri di n- 3-yl oxy) - phenyl am no] - qui nazol i n- 6-yl
}-allyl)-acetam de. The present invention also provides for the

sesqui succi nate and di -nal onate salt forns of

E- 2- Met hoxy- N- ( 3-{4- [ 3- et hyl - 4- ( Bagkatohyd of therlivdition3- y| oxy) - phenyl am no] - qu
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E- 2- Met hox9y'Rrsv@3°%{aw'W°J@ PR7PINp, %}@"W&Cﬁw'dﬁww e ”9H'
phenyl am no] - qui nazol i n-6-yl }-allyl)-acetam de. The |nvent|on al so rel ates
to pharmaceutical conpositions containing the sesquisuccinate and

di -mal onate salts of the conpound of fornmul al. ts of the present
invention are useful in the treatnent of hyp e diseases, such
as cancers, in mamuls, especially humans. Xhe | so relates to

30 net hods of adniniste()ng the salts ofdlornuTa Ito tYeat
hyperprollferatl\me es. WO 03/ 050108J PCT/1B02/ 04708 -2 5 Sunmmary of

t he I nvention The pre ntrﬂnv &SNt o succinate and nal onate salt
forms of E-2-Methoxy-N H _
(3-{4-[ 3-nmet hyl - 4- (6- net hyl - ) - phenyl am no] - qui nazol i n-6-yl }-
allyl)-acetam de having the following formula I: O'N

formula l.
Formula | in its free base form is described in co-pending United States Serial No.
15  09/883,752, filed June 18, 2001, the disclosure of which is hereby incorporated herein by
reference in its entirety. The foregoing application is assigned in common with the present
application. The free base of formula | is useful in the treatment of hyperproliferative diseases,
such as cancers.
The present invention provides for succinate and malonate salt forms of E-2-Methoxy-
20  N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-allyl)-acetamide.
The present invention also provides for the sesquisuccinate and di-malonate salt forms
of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-
allyl)-acetamide.
, The present invention further relates to methods of making the sesquisuccinate and di-
25 malonate salt forms of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-
phenylamino]-quinazolin-6-yl}-allyl)-acetamide. The invention also relates to pharmaceutical
compositions containing the sesquisuccinate and di-malonate salts of the compound of
formula I. The salts of the present invention are useful in the treatment of hyperproliferative
diseases, such as cancers, in mammals, especially humans. The invention also relates to

30 methods of administering the salts of formula | to treat hyperproliferative diseases.



O HNMOH/ I \ N N 10 formula I. In one preferred enbodi ment the
invention relates to sesqui succi nate and di-mal onate salt forns of
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E- 2- Met hoxy- N- (3-{4-[ 3-net hyl - 4- (6- net hyl - pyri di n- 3-yl oxy) -
phenyl am no] - qui nazol in-6-yl }-allyl)-acetam de conprising conbining the
free base with one of the aforenentioned salts in the presence of a
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found t hat tg(p?” . q&i@ﬁqci nate and di-mal onate salts of E-2-
Met hoxy- N- (' 3- ﬁ?@ nmet hyl - 4- (6- et hyl - pyri di n- 3-yl oxy) - phenyl am
i no] - qui nazolin-6-yl}-allyl)- acetam de have high crystallinity, i.e.,
substantially free of anorphous material. Such palt have the advant age
that they provide nore reproduci bl e dosing resdaits: qui succi nate 25
and di-mal onate salts of w |
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treatment of abnormal cell growh 30 I'n aNvamal whi ch conpri ses

adm nistering to said mammal an anount of succinate or malonate salt of
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adni ni st er i qughatoin-8gi-diyiyRbe@hidan anmount of sesqui succi nate or WO 03/ 050108
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I n one errb%ji é?erré'?neﬁtf t he tgreﬂ%ent thfe\gcanctebr is sel (gctted is selected from

| ung cancer'® TREACLIRIPY SAK M P BieEenEREIG TR XER S $KEY cancer, pancreatic
cancer, skin candersesqusycenatefind pignalonate salts salts of E-2-Methoxy-N-(3-{4-[3-methyl-4-

(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-allyl}-acetamide have been

20 characterized by elemental analysis.

It has unexpectedly been found that the sesquisuccinate and di-malonate salts of E-2-
Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yi}-allyl)-
acetamide have high crystallinity, i.e., substantially free of amorphous material. Such salts
have the advantage that they provide more reproducible dosing results. The sesquisuccinate

25 and di-malonate salts of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-
phenylamino]-quinazolin-6-yi}-allyl)-acetamide are substantially hygroscopically stable, which
alleviates potential problems associated with weight changes of the active ingredient during the
manufacture of capsules or tablets.

The present invention also relates to a method for the treatment of abnormal cell growth

30 in a mammal which comprises administering to said mammal an amount of succinate or
malonate salt of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-
quinazolin-6-yl}-allyl)-acetamide, that is effective in treating abnormal cell growth. In one
preferred embodiment, the invention relates to method for the treatment of abnormal cell growth
in a mammal which comprises administering to said mammal an amount of sesquisuccinate or
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modi fiers, succinate or malonate salt of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-

phenylamino]-quinazolin-6-yl}-allyl)-acetamide, that is effective in treating abnormal cell growth

in combination with an anti-tumor agent selected from the group consisting of mitotic inhibitors,

alkylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, radiation, cell

35 cycle inhibitors, enzymes, topoisomerase inhibitors, biological response modifiers, antibodies,
cytotoxics, anti-hormones, and anti-androgens.

Another embodiment of the present invention relates to method for the treatment of
abnormal cell growth in @ mammal which comprises administering to said mammal an amount of
sesquisuccinate or di-malonate salt of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-

40  yloxy)- phenylamino]-quinazolin-6-yl}-allyl)-acetamide, that is effective in treating abnormal cell
growth in combination with an anti-tumor agent selected from the group consisting of mitotic
inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors,
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cyt ot og0c decefasiol (r) (paclitaxel). The present invention further rel ates
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of sesqunsuccmate or di- malonate salt of E-2-Methoxy-N-(3-{2-[3-methyl-4-(6-methyl-pyridin-3-

yloxy)- phenylamino]-quinazolin-6-yl}-allyl)-acetamide, that is effective in treating abnormal cell
30 growth in combination in combination with a cytotoxic.
In one preferred embodiment of the present invention the cytotoxic is Taxol®
(paclitaxel).
The present invention further relates to a method for the freatment of abnormal cell
growth in a mammal which comprises administering to said mammal an amount of a
35 sesquisuccinate or di-malonate salt of formula 1 that is effective in treating abnormal cell growth
in combination with a compound selected from the group consisting of Cyclophosphamide, 5-
Fluorouracil, Floxuridine, Gemcitabine, Vinblastine,hVincristine, Daunorubicin, Doxorubicin,
Epirubicin, Tamoxifen, Methylprednisolone, Cisplatin, Carboplatin, CPT- 11, gemcitabine,
paclitaxel, and docetaxel.
40 In one preferred embodiment, the invention relates to a method for the treatment of
abnormal cell growth in @ mammal which comprises administering to said mammal an amount of

a sesquisuccinate or di-malonate salt of formula 1 that is effective in treating abnormal cell
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neoplasms of the central nervous system (CNS), colorectal cancer (CRC), primary CNS
30 lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, or a combination of one or
more of the foregoing cancers. In another embodiment of said method, said abnormal cell
growth is a benign proliferative disease, including, but not limited to, psoriasis, benign prostatic
hypertrophy or restinosis. ‘
This invention also relates to a method for the treatment of abnormal cell growth in a
35 mammal, including a human, which comprises administering to said mammal a sesquisuccinate
or di-malonate salt of formula 1, or a solvate or prodrug thereof, that is effective in treating
abnormal cell growth 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,
40  antibodies, cytotoxics, anti-hormones, and anti-androgens. ‘
This invention also relates to a pharmaceutical composition for the treatment of
abnormal cell growth in @ mammal, including a human, comprising an amount of a



of mtotic inhibitors, alkylating agents, anti-netabolites, intercal ating
antibiotics, growh factor inhibitors, cell cycle inhibitors, enzynes,
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cytotoxics, anti-hornones, and anti-androgens. This invention also rel ates
to a pharmaceutical conposition for the treatnent of abnormal cell growth
in a mammal , including a human, conprising an amount of a WO 03/050108
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carri er3oa‘nd an %Héiiﬁvention also relates to a pharmaceutical composition for the treatment of
abnormal cell growth in a mammal, including a human, which comprises a sesquisuccinate or
di-malonate salt of formula 1 or a solvate or prodrug thereof, that is effective in treating
abnormal cell growth in combination with a pharmaceutically acceptable carrier and an anti-
tumor agent selected from the group consisting of mitotic inhibitors, alkylating agents, anti-

35 metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes,
topoisomerase inhibitors, biological response modifiers, anti-hormones, and anti-androgens.

The invention also relates to a method for treating a mammal having cancer
characterized by an overexpression of erbB2, comprising administering to the mammal a
succinate or malonate salt of formula 1 in an amount that is effective in treating said cancer

40 characterized by the overexpression of erbB2.
A preferred embodiment of the present invention relates to a relates to a method for

treating a mammal having cancer characterized by an overexpression of erbB2, comprising



tunor agent selected fromthe group consisting of mtotic inhibitors,
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In one preferred embodiment the cell is exposed to a chemotherapeutic agent or
30 radiation. '

The invention further relates to a method of treating cancer in a human, wherein the
cancer expresses the erbB2 receptor, comprising administering to the human a therapeutically
effective amount of a succinate or malonate salt of formula 1. In a preferred embodiment the
invention relates to a method of treating cancer in a human, wherein the cancer expresses the

35 erbB2 receptor, comprising administering to the human a therapeutically effective amount of a
sesquisuccinate or di-malonate salt of formula 1. In one preferred embodiment of the present
invention the cancer is not characterized by overexpression of erbB1 receptor. In another
preferred embodiment the cancer is characterized by overexpression of the erbB1 and erbB2
receptor.

40 This invention also relates to a method for the treatment of a disorder associated with
angiogenesis in @ mammal, including a human, comprising administering to said mammal a

succinate or malonate salt of formula 1, or solvate or prodrug thereof, that is effective in



30 radiation. The invention further relates to a nethod of treating cancer
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condi ti on. driess totherwiset indicedtete nicans abereis ¢tk compound is an erbB2 inhibitor and has a
30 range of selectivities for erbB2 receptor over the erbB1 receptor betweeﬁ 50-1500, i.e., the
compound is from 50 to 1500 times more selective for the erbB2 receptor over the erbB1
receptor. In a preferred embodiment the erbB2 inhibitor has a range of selectivities for erbB2
over erbB1 between 60-1200. In a more preferred embodiment the erbB2 inhibitor has a
range of selectivities for erbB2 over erbB1 between 80-1000. In an even more preferred
35 embodiment the erbB2 inhibitor has a range of selectivities for erbB2 over erbB1 between 90-
500. In a most preferred embodiment the erbB2 inhibitor has a range of selectivities for erbB2
over erbB1 between 100-300. In the most preferred embodiment the erbB2 inhibitor has a
range of selectivities for erbB2 over erbB1 between 110-200. The selectivity of the erbB2
inhibitor over the erbB1 inhibitor is measured using the whole cell (intact) assay described

40  below.

Detailed Description of the Invention
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2040, 1991)of10 mM, and tested at final concentrations of 0, 0.3 pM, 1 uM, 0.3 uM, 0.1 pM and 10 pM in
the medium. The cells are incubated at 37° C for 2 h. EGF (40 ng/ml final) is added to each
well and cells incubate at room temperature for 15 min followed by aspiration of medium, then
100 pl/well cold fixative (50% ethanol/50% acetone containing 200 micromolar sodium

30 orthovanadate) is added. The plate is incubated for 30 min at room temperature followed by
washing with wash buffer (0.5% Tween 20 in phosphate buffered saline). Blocking buffer (3%
bovine serum albumin, 0.05% Tween 20, 200 pM sodium orthovanadate in phosphate
buffered saline, 100 ul/well) is added followed by incubation for 2 hours at room temperature
followed by two washes with wash buffer. PY54 monoclonal anti-phosphotyrosine antibody

35 directly conjugated to horseradish peroxidase (50 pliwell, 1 pg/ml in blocking buffer) or
blocked conjugate (1 pg/ml with 1 mM phosphotyrosine in blocking buffer, to check specificity)
is added and the plates incubated for 2 hours at room temperature. The plate wells are then
washed 4 times with wash buffer. The colorimetric signal is developed by addition of TMB
Microwell Peroxidase Substrate (Kirkegaard and Perry, Gaithersburg, MD), 50 ul per well, and

40 stopped by the addition of 0.09 M sulfuric acid, 50 pl per well. Absorbance at 450 nM
represents phosphotyrosine content of proteins. The increase in signal in EGF-treated cells
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(i ncl udi ng i nt r a\nerestive, cosywbiet raaeuspplidresraasales thatagy pr may ineohas@g| a mooa
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the rangg ofyuRRHE, 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-oxoquinazolin-6-yimethyl)-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

35 anti-androgens such as Casodex™ (4'-cyano-3-(4-fluorophenyisulphonyl)-2-hydroxy-2-methyl-3'-

(trifluoromethyl)propionanilide). Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate dosing of the individual components of the treatment.

The pharmaceutical composition may, for example, be in a form suitable for oral

administration as a tablet, capsule, pill, powder, sustained release formulations, solution,

40  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
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i ngredients suchrhasex'érinpltmlanmgﬁeparbilqnslenrcsadembelpwifenltteg ilgstchtet bl Bxekwplify Theus f or
oral adgy n'(f%ﬁé@tfhh? Qs th;%résérhllﬁkﬁloﬁ%ﬂ& FetHoBY o GHEpRHS s@c)ﬁ(‘domp&mﬁ’ ItSér'ﬁJ"bé‘S

citric aci I'oyed t ogether wth various i sintegrants
starch, al gt“ﬁ?rém%f’ctf‘%f ”’aenif%ee?ftﬂéﬁ RieseBhipyeationds nqt dgfiegdn 3%""% ttyﬁheotcﬁﬁ‘? ?fgheagent s

following examples and preparations. In the following examples molecules with a single chiral

center, unless otherwise noted, exist as a racemic mixture. Those molecules with two or

more chiral centers, unless otherwise noted, exist as a racemic mixture of diastereomers.

35  Single enantiomers/diastereomers may be obtained by methods known to those skilled in the
art.

Where HPLC chromatography is referred to in the preparations and examples below,

the general conditions used, unless otherwise indicated, are as follows. The column used is a

ZORBAX™ RXC18 column (manufactured by Hewlett Packard) of 150 mm distance and 4.6

40 mm interior diameter. The samples are run on a Hewlett Packard-1100 system. A gradient

solvent method is used running 100 percent ammonium acetate / acetic acid buffer (0.2 M) to



such as sucrose, gelatin and acacia. Additionally, lubricating agents such
as magnesi um stearate, sodiumlauryl sulfate and talc are often useful for
t abl eti ngwpuwsfpsHes. Solid conpositions of a simlar typePcayBe/®oshe
enployed in soft and hard filled gelatin capsules. 20 Preferred material s,
therefore, include lactose or milk suggas and high nol ecul ar weight

pol yet hyl ene gl ycols. Wien aqueous suspensions or elixirs are desired for
oral admnistration the active conpound therein nmay be conbined with
various sweetening or flavoring agents, coloring matters or dyes and, if
desi red e Sif agent s n t t uents
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t he cog&oggdﬁeéﬁsbh{g,p present invention and nethods of preparing such
conpoun Is to be  understood that the scope of the present invention
i's not I|mted in any way by the scope of the follow ng exanples and
preparations. In the foll ow ng exanpl eExampledul es with a single chiral
center, unless pflerw,sg noged, @%M@Phoﬁ?yst(’SLa[@%Etlﬁll Aleshethf-pyritoSRotyl ecul es
with two or nore chiral centers, unless otherw sé noted,” exi st as a
racem c m Reewemippl-gHinpzeliorGadalylsaceledids ngl e enanti oner s/ di ast er eomers nay
be obt aisned by met hods known to those skilled in the art. Wiere HPLC
chromat ogr aphy irfe 1 6181 edlat el 13 fRuBLERYS AL NS AR AXATRIAR abgyi _ (he

general conditions used, unle herw'se 1 n foll ows
col umm  use@hénylaginoFQREANING- Msa@éﬂmﬁﬁq is( PfﬁPﬂjF%@Eﬁ?f%? BYPIRen T84 (- '\ﬂv%l%kar d)
of 150 mm dm:t,amm RNG.04) GsiftPprodadiiet@ disribat iarmitar Stafblh Sesa ol @%883(762r un on

a Hew ett a d nni ng
100 per cenf' é n?%%g(a%cg{ é'scm}sur?a@g %gﬁefbgﬂ ¥§% g%%@ b’i%%%%?/‘%%l%
PCT/ | BGR/ 04TtDsy. PFQ@dBfe@@anF't?éﬁtateé(,sét'%NPtQqué7%t§rSh‘1‘@‘ Mt es. The system
t hen proceeds on a vvash cycl e with 100 percent acetonitrile for 1.5

m nutes and then The flow rate
over this period= g- exanpl es and
pr epar at i opbenyldnbith :acetyl " IVE" means et hyl,

"ETOAC" or " ETOgc(t Jmﬁgéﬁo ‘fl T&fﬁ‘f\tpgr. m.el'ﬁkiFy") oRBARSnh6LahEerREYhan, 10

and "Bu" neans

E- 2- Met3pox pliy)-¢abamic] ag:i Wtyl@scegh et ﬁ§pluqufcﬁ 83 @Lﬂf GXW weight toluene

phenyl am n@hiukbii it @8l hishz-weihodelnpky)aiacigiramydidle (Red-Al, 24.2 mmol) i 90 mL of
tetrahydrofuran at 0°C was added 5.0 g of (3-{4-[3-chloro-4-(6-methyl-pyridin-3-yloxy)-

phenylamino]-quinazolin-6-yl}-prop-2-ynyl)-carbamic acid tert-butyl ester as a solid. The

reaction was stirred at 0°C for 2 hours, quenched with 10% aqueous potassium carbonate and
30 extracted with ethyl acetate. ‘The combined organics were dried and evaporated. The crude
material was purified on 115 g of silica gel, eluting with 80% ethyl acetate/ hexanes to afford
442 g of E-(3-{4-[3-chloro-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-allyl)-
carbamic acid tert-butyl ester. 'H NMR (CDCls): § 8.66 (s, 1), 8.24 (m, 1), 8.03 (m, 2), 7.77-
7.65 (m, 3), 7.13 (m, 2), 6.97 (d, J = 8.7 Hz, 1), 6.54 (d, 1), 6.35 (m, 1), 4.9 (m, 1), 3.90 (m, 2),
35 2.52(s,3),1.46 (s, 9).
E-[6-(3-amino-propenyl)-quinazolin-4-yl]-[3-chloro-4-(6-methyi-pyridin-3-yloxy)-
phenyl]-amine. To a solution of 442 g of E-(3-{4-[3-chloro-4-(6-methyl-pyridin-3-yloxy)-
phenylamino]-quinazolin-6-yl}-allyl)-carbamic acid tert-butyl ester in 21 mL of tetrahydrofuran
was added 21 mL of 2 N hydrochloric acid. The mixture was heated at 60°C for 3 hours,
40 cooled to room temperature and basified with 10% aqueous potassium carbonate. Methylene

chloride was added to the aqueous mixture and a solid precipitated. The solid was filtered



15 The free base of

E- 2- Met hoxy- N- (3-{4-[ 3-net hyl - 4- (6- et hyl - pyri di n- 3-yl oxy) -

phenyl aniwolo3gsiingazol i n-6-yl }-allyl)-acetam de i s prepare@®CaaBa@i7esy
Exanpl e 182 (LMRS: 470.1, HPLC RT:5.05) using procedure G described in
United States Serial No. 09/883,752, filed June 18, 2001, the disclosure
of which is hereby incorporated herein by reference inits 20 entirety.
Procedure GfromUnited States Serial No. 09/883, 752, is shown bel ow
Method G Synthesis of E-N-(344-f3-Chl oro-4-(6-nethyl-pyridin-3-yl oxy) -

henyl api nol - qui n i N5 85Vl - 1) = ] : : -
E— ( 3}/{ 45“[ 3?%dh ?rgérdoﬁiglk Ldnzrg? ??S/%f %bér @cﬁﬂﬁ%gﬁ%gggﬁl%gmﬁgn?%fm (iru(i6 r;n aeztr(])ylI i n-6-vyl
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65% wei ght i f 1 B! 14 2bhoxy )@klum num hydri de
(Red-A:? 22‘9%@?2’?'?%%39%@’3 Wéﬂﬁbgg@@ Woj& \))‘\Zg a)gide()du?. Oyg of
(3-{4-[3-chl or oEz!\!-%36£4rté1cﬁiﬂf9'6§§‘?‘mm¥!'e¥’§ﬂ'%gvfz’!%'ghe"y amino]-quinazolin-6-yl}-
phenyl am ggﬂw%m@é,immﬁdm $F-1814Q{-(@.2 Myt o)) o adebaadiCar@lciod rhg (0t33bmr i) Ofeﬁt er
as a sqlid.,. T eactian was stifr . Or C it h 10%
aqueougbpof"ﬁ%cgoﬁﬁ)ﬂﬁﬁcér}%'gﬁ%‘ﬁt s Qt) mg’g}y 'r%é{%?' ga’f'%?%’eg’t%ﬂ%‘f f%gtbteg’ﬁg&q%g
conbi ned ofrepied cwitwePe 3dige @ afRf-Gwaisr-raerany)-qHeazelinfddl-3waiperd-Grmeia
p]ch][ i f ijed40%%%53-?0>9f-pt§3in{/l].-§fﬁinege| Thee Ird8clidhd wik tNo @& aetshy bt At aérdperstencanes to
af f or : 0 - : , "
E-(3-{4- 39¥?ﬁﬁ%@?‘o-12{‘-e( ReRliEiR WIS, foraech was JHSsS, 70 RER T PARRsE. Gus i, & n- 6- yI
}-allyl)- elatifgawitc 6-40%dmetbaroVthlargfbrme tot afford 106 NIgRof(tEDEe3Fomipued; gBP 284~ 1) ,

8.24 (Mg 1)sgo8. A1RY g, DMS): ¥9.88 (; B8 68Ns, B) 8.48 (rd 3), 60 () 3), PoDfn,(16.7.88 = 8. 7
T_Z ’4612 s, 69%#, 1§,d 7’.711(?,3:%'.7332, (I;:ﬂlzdlf)(r’n, ?),‘ 1é @y L7 1%’2', %6 6.%?”(01,%):’ 16.23§z,%),%?48( s, 3).,

E- [ 6- ( 3- anhonm.ap@inye).) - qui nazol i n-4-yl ]-[3-chl or o-4- (6- et hyl - pyri di n-3-yl
oxy)- phenyl]-amne. To a solution of 4,42 g,0f

E-(3-{4-[3-chl oro-4-(6-nethyl-pyridin-3- ox%[%- L

phenyl am no] - quiSagguiUrERage pai - Iﬁ'%’beﬂ@é)f’%’ﬁf{ My meByPyidindyensi n 21
mL of togt r ghetgafinel-giinazvmss-Ackigpactlanide of 2 N hydrochloric acid. The

m xture was heated at 60C for 3 hours, 40 cooled to roomtenperature and
basified with 10% aqueous potassi um carbonate. Methyl ene chloride was

added to the agdeous nsokttien e chndE-arMs8loxdNy3-EcBrnattivt-&4F-methd-rydin-grvigae-

E {gez gd V%Q@(a@%j—@t%é%@ﬁd-@pﬁl&lfége@%udﬁ i343no5THF|/dcéid5ﬂee(d/(1Dm twb @divaleriBofy Of

-[ 6- (3-am no- propenyl ) - qui hazol i n-4-yl.] - [ 3-chl org-4- (&-met hyl - ,

pyri di n- 3- ﬁv?ﬂ% ?‘g@%@)i‘-%‘ ot IRY f“}rﬁ‘%gﬁﬁxyaﬁ ?8*§%§.°§§'Q§{s?¥% SYga (m
1), 8.25 (myerght, the castalsryerd fiterer, 8 rivpqd with acptong. The preyuct wagsolief 82 6. 67
(E mN (Zé {2- Q\éite(ch §1i>|id2and4\%rifégd ég{stﬁ]efs)esquis_ugginates sal‘i of E—2-Methoxy—lN-(37{4~[3-methyl-4-(6- e
- -{4-[ 3-Chl oro-4-(6-nme - pyridin-3-yl oxy) - phenyl ani nol.: qui_nazol i n- 6-
yl1- allyl gﬂeémb?y&ﬁ'r‘é“é\('&ﬁ' W@&“ﬁ?f@P‘ﬁq“i”&?‘ii'.“ﬁy'}(%wﬁ%%%‘?é) i Qg_]cNet EVEE d and
40.3 my (0 CaBultedi £=6f .29, HE5.81,dy40.8h&Expértrentsb GrbhdHE=pA1.NTH085f net hyl ene
chloride were stirred for 10 mnutes and treated with 100.3 ng of

E- [ 6- (3- am no- propenyl ) -qui nazol i n-4-yl]-[3-chl oro-4-(6-nethyl -
pyri di m93-yl oxy) - phenyl ] - ani ne. The reaé%@&@ﬁgwas allowed to stir at room
tenperature Di-malonate salt of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-

phenylamino]-quinazolin-6-yl}-allyl)-acetamide

To a solution of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-
35 phenylamino]-quinazolin-6-yl}-allyl}-acetamide (1g) in hot acetone (100ml) was added two
equivalents of malonic acid (443mg). As the solution cooled crystals formed after 2 hours, the
crystals were filtered after slurrying overnight and rinsed with acetone. The light yellow solid
(1.36g, 94%) was confirmed as the di-malonate salt of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-
methyl-pyridin-3-yloxy)- phenylamino]-quinazolin-6-yi}-allyl)-acetamide by CHN analysis.

40 Calculated: C=58.49, H=5.21, N=10.33, Experimental: C=58.30, H=5.12, N=10.33



overnight. The precipitate which fornmed was filtered and chronat ographed on
silica gel, eluting with 6-10% net hanol/chloroformto afford 106 ng of the
title conwownasoinp 254 15 256C, 1H NWVR (d6 DMSO : 8 9. 88 @PST/IR)2/0480858 (s,
1), 8.48 (m 1), 8.20 (m 3), 7.95(m 1), 7.83 (m 1), 7.71(d, J= 8.7 Hz,
1, 7.24 (m 2), 7.19 (d, J 8.7 Hz i 6.61 (d, J = 16.2 Hz, 1), 6.48
(m 1), 3.90 (m 2). Exarrple 2 Sequ|su4C| nate salt of

E- 2- Met hoxy- N- (3-{4-[ 3- et hyl - 4- (6- net hyl - pyri di n-3-yl oxy)- 20

phenyl am no] - qui nazol in-6-yl}-allyl)-acetam de To a sol ution of

E- 2- Met hoxy- N- (3- {4-[ 3- net hyl - 4- (6- net hyl - pyri di n- 3-yl oxy) -

phenyl anm noj - qui nazol i n-6-yl }-allyl )-QE%Mém' de in hot THE/ acetone (5/100)
two equi valwhatss @fimesgiscci nic acid were added. Crystals slowy formed as the

solution cooled. ATteh sl 5%' 9g: %7 2YANAhAIN- GG FERALALSNRL Qriliblat o1 ed

and rinsed with aceto duct was 1S a white'solid a
verified a@f'ctxhbp%@é’ﬁﬁ‘ir@hqui@ﬁ? %}aﬁ“Y')%ﬂeaE”dZ’ Met hoxy- N- ( 3-{ 4- [ 3- et hyl - 4- (6-
met hyl - pyri di n- 3-yl oxy) - phenyl am no] - qui nazol i n-6-yl }-allyl)-acetam de by

CHN analysis. Gl CU'ﬁ%ec%rngg@%éfagm gﬁﬁ?éﬂn thﬁw?aﬁésaﬁw@agqn@wcmgte3&61 04,

H=5. 61, 10. 85.7'30 Ex

E- 2- Met hoxyof NE-g3detapxy-Bi: (ﬁ'é‘t Fymetiad-¢-48-methiyayddy 2 viaron- Bbsivigmipl-quinazolin-6-y1}-
phenyl am nojiysigédtasgd.i n-6-yl }-allyl)-acetam de To a sol ution of

E- 2- Met hoxy- KI— (3-{4-[3-nethyl -4-(6-net hyl - pyridin-3-yl oxy) -

phenyl am no] - qui nazol i n-6-yl }-allyl)-acetam de (1g) in hot acetone (100nl)
was added two e3jui vahemetsodfof nedatitd ebracingl C4U Irayfh IMsA tRMRD| eANPHAINE ool ed

crystal g5 f Oéqustémg% sgd H@hhhx%l arl SH6ounCorySbluBudiiae Satlot s@ﬂ\@bmy RL(334- g&r rying
overni ght and rinse 49 was

confirmed oBSHHE- (ﬁlmertp\éY\/' Wﬁ'ﬁ‘f‘@ yioé{’stphS?yle@'@J%%F?%Wé'wf@g{aﬁg?@g%t 1%9 - 48 (6-
nmet hyl - pyr i efientivd-irytrasting abnpimeahyéllggnewiio] - qui nazol i n-6-yl }-al l yl ) -acet am de by
CHN anal ysis. 40 Cal cul ated: C=58.49, H=5.21, N=10. 33, Experi ment al :

C=58. 30, H=5.12, N=10.33 WO 03/050108 PCT/1B02/ 04708 Jr CLAIMS What is
clainmed is: 1. A succf‘ﬁﬁfh@ g%ﬂoEdlngfto claim 3, wherein said abnormal cel growth Is cancer.

E- 2- Met boxy- N- (3-{4-[3- et hyl - 4- (6- net hyl - pyri di n- 3- yl oxy) -

phenyl am no] - qui gazol {p- r@e%i) aél:lo d}ﬁb)to G 2Wnden sHY %ﬁf&@sgmwmﬂé claim

1, wherein the succinate sa sesqul succi nate sa
E- 2- Met honyQ‘QP%fGlO{‘&mP@CQ‘I%{“HWSQL) IR DY C2AFF.PATGHERA0 sty iin cancer, cancer
phenyl am nogr-ifpieaaohddR; draykbdus oalntrydomlar_amatarmmadetem& cafcemedvirtzd ceficet, redi i ng
abnor rmal Ceéancgr W%(Q ol‘t'ﬂ % rc:érﬁiapgasftr?c% mc@!hﬁgﬁ{ckf §£§?c %(d
manmal an affodnt “of " a sesqui uc0|na e sa
25  uterine cancer, carcinoma of the fallopian tubes, carcinoma of the endometrlum carcmoma of
the cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the
esophagus, cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid
gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue,
cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia,
30 lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell
carcinoma, carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS),
colorectal cancer (CRC), primary CNS lymphoma, spinal axis tumors, brain stem glioma,

pituitary adenoma, or a combination of one or more of the foregoing cancers.

35 6. A method for the treatment of abnormal cell growth in a mammal which
comprises administering to said mammal an amount of a compound of claim 1 that is effective in
treating abnormal cell growth in combination with an anti-tumor agent selected from the group
consisting of mitotic inhibitors, alkyiating agents, anti-metabolites, intercalating antibiotics, growth
factor inhibitors, radiation, cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological

40 response modifiers, antibodies, cytotoxics, anti-hormones, and anti-androgens.



met hyl - 4- (6- met hyl - pyri di n- 3-yl oxy) - phenyl am no] - qui nazol i n-6-yl }-al l yl)-ac
etamde that is effective in treating abnormal cell growh. 4. A nethod
accor di ngwo®3osEsn 3, wherein said abnornmal cell growth i #Crape#4708 20 5.
The met hod according to claim4 wherein said cancer is selected fromlung
cancer, non small cell lung (NSCL) cancer, bone cancer, pancreatic cancer,
skin cancer, cancer of the head or neckj cutaneous or intraocul ar

mel anonme, uterine cancer, ovarian cancer, rectal cancer, cancer of the
anal region, stomach cancer, gastric cancer, colon cancer, breast cancer,
25 uteripe cance carcino the fal ian tubes, i no

endomet r um carjél norréheo'fne{m%(g g@?‘v@’%V%'Cbégg]?ﬂﬁ?ﬁe?d@f”'sfe}’i'ﬂg\fh@‘?cﬂaa i 8" noma
of the vul vamoudbegldombeunDiosaas d,that reffentivedh trédiieg almwo aglgsqwiit arcombinaibn t he
smal | i nt esfingoicigecer of the endocrine system cancer of the thyroid

gl and, cancer ofwthe par at hyroi d gl and, cancer of the adrenal gl and,
sarcoma of soft tissue, cancer of the urethra, cancer of the penis,
prostate cancer, 8.chr oAiroetiosd fc Utee tréadradre mf apn@Mall yeipdroetitinca Mpmptab waish
cancer % t&ﬂwpﬁéé@%@ﬂms e?ﬁﬂﬁ%raldm ?rkén%ﬂyofq)r{e ke lﬁr ’of Elﬁmqlthﬁ%léﬁ ctive

carci nonm, Cl nona O e rena VI S neo e central nervous
syst em ( CNSY , ireaiing| ghnewieh celk giqwidr in (W@)‘at'oﬁ)r"f'tf‘rs?r 90@95”4’ )?ﬁ‘ﬁ‘ﬁ?ﬂrﬁom db% 8HP axi s
tunors, br adonsisting mofyldyeiophosphaintidsl t BRFIWoragtedip Noxuaing Genibitabik] Omnbadstinene or

mor e Of theVlR&&ﬁ%O'DggnﬁQ%‘?ﬁ%xorééclrﬁ Ep m& hl%gﬁota%r MQ%&IM{%@%J& th tﬁnlb ng;]mal

cell growth ses ddm ni st er

amount of aC%B?Pb%'ﬂnQPBf”cge&ICﬁ@bI‘”etH’?&’t‘ta¥% apq flecetex®le in  treating abnormal

cell gresth in conbination with an anti-tunor agent selected fromthe group
consisting of m |b|tors al kyl.ati ents, anti,- tabo

oti Cp i nh K ng a
i ntercal ating an(%l bi ot i %armacegv&ah il éIS{“8'|) Ogrf?”%nq oalﬂs amPa%h gt oﬁompC’gP? cycle
i nhi bi t or s, acepigipgres, cleurodoafzf,@h@r esteest mhiivberpestiferatiya dsorgercial a menrabsandns e

nodi fiers, @@pm&gdﬁ(ﬁ?acg MiMioekfes, anti-hornones, and anti-androgens. WO
03/ 050108 PCT/ 1 B02/ 047 -15 5 7. The nethod of claim®6, which conprises

adm nistering to said manmmal an anount of a conpound of claim1l that is
effecti @@ in treHti ngAabrbnaal sdeldi Gr2owtthoxyN-@dada-mathyldn6-nwittyhpysidin-3-

cyt ot oxi c. Xyﬁgﬂg{yggﬁo &;matzgqg d-yiealERtanfde. abnor mal cell growth in a

mammal  whi ch conprises admni'stering to said mammal an anmount of the
compound of claiml that is effective in treating abnormal cell growh in
conbi nati on wthita coﬁrmnmqbosmﬂcéclaiemd, woerchhiee igalonge sattdns idsmhalogateosalt of

Cycl OphOSphl_aQ]Mje@nox "N b B FOHE: !4| hyl: ﬁdqub o ?ﬁ fa[ﬁ’% azdlln Ia‘stl ne,
Vi ncri stine, uno? ﬁ '(.:{llrn ﬁﬁxoru |c%),9 Epi ? ﬁy) Ty rr!)ﬁlﬁ rbb)h
Met hyl p?%drﬁ”%'b?‘iﬁtf?ém 6EZl splatin, Carbopl ati n, CPT- 11, genci tab| ne,
paclitaxel, and docetaxel. 15 9. A phar rraceuti cal corrposi tion conprising an
amount of a corrppé-und A method of treating abnormal cell growth in a mammal comprising
administering to said mammal an amount of a di-malonate salt of E-2-Methoxy-N-(3-{4-[3-
methyl-4-(6-methyl-pyridin-3-yloxy)-phenylaminol-quinazolin-6-yl}-allyl)-acetamide  that is
30 effective in treating abnormal cell growth.

13. A method for the treatment of abnormal cell growth in a mammal which
comprises administering to said mammal an amount of a compound of claim 12 that is effective
in treating abnormal cell growth in combination with an anti-tumor agent selected from the group

35 consisting of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth
factor inhibitors, radiation, cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological
response modifiers, antibodies, cytotoxics, anti-hormones, and anti-androgens.

14. A process for preparing a succinate salt of E-2-Methoxy-N-(3-{4-[3-methyl-4-
40  (6-methyl-pyridin-3-yloxy)- phenylamino]-quinazolin-6-yl}-allyl)-acetamide comprising reacting
E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-
allyl)-acetamide and succinic acid .



according to claim1l effective to treat a hyperproliferative disorder in a
mammal , and a pharmaceutically acceptable carrier. 20 10. A mal onate salt
of E-2- MewbagpsiNeg 3- { 4- [ 3- met hyl - 4- (6- net hyl - pyri di n- 3- yIPGET{BO2/04708

phenyl am no] - qui nazol in-6-yl}-allyl)-acetam de. 11. The conpound of claim
10, wherein the nmalonate salt is a di-n&{onate salt of E-2-M

et hoxy- N- (3-{4-[ 3- net hyl - 4- ( 6- net hyl - pyri di n- 3-yl oxy) - phenyl am

i no] -qui nazolin-6-yl} 25 allyl)-acetam de. 12. A nethod of treating
abnormal cell growth in a mammal conprising admnistering to said nanmal
an amount of a di-malonate salt of E-2-Methoxy-N(3-{4-]3-

nmet hyl - 4= ( 6- net hyl - pyri di n- 3-yl oxy) - phenyl am no] - qui nazol i n-6-yl }-allyl)-ac
etan de that is 1830 eApecedsfer preparing amatmpatebzal ohEi2-Nahdxy-dN-@vi-EB-matByl-4A

met hO_d for (%Q?etﬁyfﬁ%ﬁi’ﬁ%%ox?)t pﬂ_gg%l?rﬁ%ﬁ-qLﬁ@zbling{-ﬁ‘l‘éllp)—b&ta’?‘ni@%ris%'r@ébting ]
conprises admni'stering to said manfral an anbunt of a conpound of claim 12
Lhat 15 of EEMEREN- NI (4 BaRT G+ 4BRBPHEY T VR B0 HEFITOLBIEARIE Bn wi th an
anti-tunor agpadetsd@deedt)emhdfimatomictdeid .gr oup 35 consisting of mtotic
inhibitqés, al kyl ati ng agents, anti-netabolites, intercalating antibiotics,
growt h actor inhibitors, radiation, cell cycle inhibitors, enzynes,

t opoi sonerase inhibitors, biological response nodifiers, antibodies,
cytotoxics, anti-hornones, and anti-androgens. 14. A process for preparing
a succinate salt of E-2-Methoxy-N(3-{4-[3-nethyl-4- 40

(6-nmet hyl - pyridi n-3-yl oxy)- phenyl am no] - qui nazolin-6-yl}-allyl)-acetam de
conprising reacting

E- 2- Met hoxy- N- ( 3-{4-[ 3- et hyl - 4- (6- net hyl - pyri di n- 3-yl oxy) - phenyl am

i no] - qui nazolin-6-yl}- allyl)-acetam de and succinic acid . WD 03/050108
PCT/ 1 B02/ 04708 -16- 5 15. A process for preparing a nalonate salt of

E- 2- Met hoxy-N-(3-{4-[ 3-net hyl -4- (6-nethyl -pyridin-3-yl oxy) -

phenyl am no] - qui nazol in-6-yl }-allyl)-acetam de conprising reacting

E- 2- Met hoxy- N- (3-{4-[ 3-net hyl - 4- (6- net hyl - pyri d in-3-yl oxy) - phenyl am

i no] - qui nazolin-6-yl}- allyl)-acetamde (1g) and malonic acid . 10



