13 NOV 2006 -1 SALT FORMS OF 13 NOV 2006
E- 2- METHOXY- N- ( 3X4-, ( 3- METHYL- PYRI DTN- 3- YLOXY) - PHENYLAM NO) -

QUI NAZOLI N- 6- YL) - ALLYL) - ACET AM DE, | TS PREPARATI ON AND I TS USE AGAI NST
CANCER Background of the Invention 10 This invention relates to salt forns
of E-2-Met hoxy-N-(3-(4-[3-nethyl-4-(6-nethyl-pyridin-

3-yl oxy) - phenyl am no] - qui nazol i n-6-yl }~al | yl ) - acet ami de having the fornul a
l: O~N O HN MO--AH N formula I. Formula. | 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 comon

with the 5“8% S PRI AEH0. TP, [6 SEARSS oL OB biliilil 1 1

t r eat nen 2 Qﬂ&cm
|event|one%9% for su00|na e ang hal onat e sa forns ofU %wﬁélﬁoxy

N-(3-{4-[3-nethyl-4-(6-methyl-pyridin-3-yl oxy) - phenyl am no] - qui nazol i n- 6- yI}
-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- met hyl - 4- ( 6- rRkkydund ¥l thélhvniony | oxy) phenyl am no] - qui n

azolin-6-yl}- all acetamde. T re nvent r
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E- 2- Met hoxy - By{oRyH gheh@amipo]iypinazblin-Gylalyhgdetamyde taiving Be fdrrowdy ): -

phenyl am no] - qui nazol i n-6-yl }-allyl)-acetam de. The invention also rel ates
to pharmaceutical conpositions containing the sesquisuccinate and

di -mal onate salts of the conpound of formula 1. Thegsalts of the present

i nvention are useful in the treatnment of hypergtro di seases, such
as cancers, in mammals, especially humans. The enti gn also relates to 30

nmet hods of admnisteringt e salts of forrw treat proliferative
di seases. 13 NOV 2006 -2 Surmary of the

i nventi on The present invention
rel ates to succi natMe

seRf E-2- Met hoxy- N-
(3-{4-[3-nethyl -4-(6-net hyl - 3 l/E%enyl am no] - qui nazolin-6-yl)-a
| 1y)}acetam de having the follow ng f 3 O~NO HN/

formula 1.
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-yi}-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-yi}-
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-yi}-allyl}-acetamide. The invention also relates to pharmaceutical
compositions containing the sesquisuccinate and di-malonate salts of the compound of
formuia |. The salts of the present invention are useful in the treatment of hyperproliferative
diseases, such as cancers, in mammals, especially humans. The invention aiso relates to
30 methods of administering the salts of formula | to treat hyperproliferative diseases.



MO ~AH NJ N 10 formula |I. In one preferred enbodi nent the inventi oy 2006
rel ates to sesqui succi nate and di-mal onate salt forns of
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hygroscopically stable, widch alleviatesHNtential probtens™associated with
wei ght changes of the~acti [ [ ng the manufacture of capsul es
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of abnormal cell growmh 30HN a ma
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anonm, uterine canc er, rectal cancer, cancer
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characterized by elemental analysis.

it has unexpectedly been found that the sesquisuccinate and di-malonate salts of E-2-
Methoxy-N-(3-{4-]3-methyi-4-(6-methyl-pyridin-3-yloxy)-phenylaminoj-quinazolin-6-yi}-aliyl}-
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
and di-malonate salls of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-
phenylamino}-quinazolin-6-yl}-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
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 @ mammal which comprises administering to said mammal an amount of sesquisuccinate or
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cancer, carcinoma of the fallopian tubes, carcinoma of the endonetrilBNpV 2006
carci noma of the cervix, carcinoma of the vagina, carcinoma of the vulva,
Hodgki n's Di sease, cancer of the esophagus, cancer of the small intestine,
cancer of the endocrine system cancer of the thyroid 15 gl and, cancer of

t he parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue,
cancer of the urethra, cancer of the peni%, prostate cancer, chronic or
acute | eukem a, |ynphocytic |ynphonas, cancer of the bl adder, cancer of the
ki dney or ureter, renal cell carcinoma, carcinonma of the renal pelvis,

neopl asms of the central nervous system (CNS), colorectal cancer (CRC)
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i nvent i oR0r e PUtEY 2ge5omat 9% 3 GO Fat'P'P\Bfq‘?@%f?%ﬂftth%ff"egglﬁ%fﬂnﬁ%{f* cell growth in a
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growt h i n a nmanmahnaetisr cmbodimpnti o dise preisenh ingdéndion rejpidsoto gaétobdniaminel treaimeatrofunt  of

30 abnormal cell growth in a mammal which comprises administering to said mammal an amount of
succinate or malonate salt of £-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yioxy)-
phenylamino}-quinazolin-6-yl}-aliyl)-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 £-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,



succi nate or nmal onate salt of

E- 2- Met hoxy-N- (3-{4-[ 3-net hyl - 4- (6-net hyl - pyri di n-3-yl oxy) 10 13 NOV'2006
phenyl am no] - qui nazol i n-6-yl }-allyl)-acetani de, that is effective in
treating abnormal cell growth in conmbination in conbination with a
cytotoxic. In one preferred enbodi nent of the present invention the
cytotoxic is Taxol (r) (paclitaxel). THE present invention further rel ates
to a method for the treatnment of abnormal cell 15 growth in a nmanmal which
conprises adm nistering to said nmanmal an anount of a succinate or malonate
salt of fornmula 1 that is effective in treating abnormal cell growth in
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Cycl ophosphani dén orfe- préferest erolpadlinnent, el ipyantiondielates tGanethablionthe thatmishaef i ne,
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whi ch np d said mammal an ampbunt of a sesquisuccinate
or 58 o%é’?’gag‘ﬁ\ cﬂt}k&%}gﬂid lthat Is effective in treating abnornmal cell

13 NO\/ 200_6 - 5@%@/@@?%% HETHian retates\ip & metiod tonihs draetmeet cbalineanal £elm t he
group consh®hinngh BarRMkialwhich 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-

f

yloxy)- phenylamino}-quinazolin-6-yl}-allyi}-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 prasent 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 2 compound selected from the group consisting of Cyclophosphamide, 5-
Fiuorouracil, Floxuridine, Gemcitabine, Vinblastine,_Vincristine, 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



Cisplatin, Carboplatin, paclitaxel and docetaxel. The invention furtiB&ov 2006
relates to a pharmaceutical conposition for the treatnent of abnormal cell
growth in a mammual conprising an anobunt of a succinate or nal onate salt of
fformula 1, that is effective in treating abnormal cell growh, and a
pharmaceutical ly acceptable 10 carrier. The invention further relates to a
phar maceuti cal conposition for the treattfent of abnormal cell growth in a
manmal conprising an anount of a sesquisuccinate or di-nalonate salt of
formula 1, that is effective in treating abnormal cell growh, and a
pharmaceutically acceptable carrier. 15 This invention also relates to a
met hod f o5 t frewthr ie adombinttionf widib B osommiourk béleagpdofrh then geoup naensisling Tamedxifell.ng a
hurman, CO”P%.;EQQ& égﬁbﬂétﬁ{&(clitg%u&%&%yé dranmal - an anmount of a

sesqui succi nate of di-nmalonate salt o For mul a l, or a solvate or prodrug
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the thyroid Eﬁcg e EhhCer of the parathyroid gland, cancer of the adrenal
gl and, s&%conma of Thiohventiprsagsmrelatasrie @rmetfiodtfprethe ireatthend of ahnaueal celf growib in peni s,
prostate cangghmaCMcRiBihg £ hurAdH tBmbRHee BirfnistbifgPB oG inamiméMBR Ot 6@Rcer of
the Dbl adder, cancer of g_ﬁe EI ane% or ure}e{, renal cell carc| norfm .
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brain stem gLioM8s cdibdrUhkid | | of
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also relates to net hod fo he treatpment of abnormal cell rowt h a 35
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30 lymphoma, spinal axis tumnaors, 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, biclogical 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 @ human, comprising an amount of a
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sai d capcer The invention also relates to a pharmaceutical composition for the treatment of

abnormail 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 formuta 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 2 mammal having cancer characterized by an overexpression of erbB2, comprising
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sesquisuccinate or di-malonate salt of formula 1 and said method further comprises exposing
the cell to a growth inhibitory agent.

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, cormnprising 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-a 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
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receptor. In another preferred enbodi nent the cancer is characterized by
overexpression of the erbBl and erbB2 receptor. 40 This invention also’
relates to a nethod for the treatnment of a disorder associated with

angi ogenesis in a mammal, including a- human, conprising admnistering to
said mammal a succinate or mal onate salt of fornmula 1, or solvate or
prodrug thereof, that is effective in 13 NOV 2006 -8 5 treating said
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e S
unless othenmse indicated, means wherein the 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 selsctivities 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 betweén 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




range of selectivities for erbB2 over erbBl between 80-1000. In an eyaoviaobe
preferred 35 enbodi nent the erbB2 inhibitor has a range of selectivities for
erbB2 over erbBl between 90- 500. In a nost preferred enbodi ment the erbB2
i-nhi bitor has a range of selectivities for erbB2 over erbBl between
100-300. In the nost preferred enbodi nent the erbB2 inhibitor has a range
of selectivities for erbB2 over erbBl betaeen 110-200. The selectivity of
the erbB2 inhibitor over the erbBl inhibitor is measured using the whole
cell (intact) assay described 40 below Detailed Description of the
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intact 20 c EI iy be determined by the follow ng procedure. Cells, for
exanpl e 3T3 cells transfected w th human EGFR éCohen et al. J. Virol ogy
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. 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 pliwell 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 M sodium orthovanadate in phosphate
buffered saline, 100 pifwell) is added followed by incubation for 2 hours at room temperature
followed by two washes with wash buffer. PY54 monocional anti-phosphotyrosine antibody
35 directly conjugated to horseradish peroxidase (50 pliwell, 1 pg/mi in blocking buffer) or
blocked conjugate (1 ug/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 pl per well, and
40 stopped by the addition of 0.09 M sulfuric acid, 50 pt per well. Absorbance at 450 nM
represents phosphotyrosine content of proteins. The increase in signal in EGF-treated cells
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by 50% (1PC5@¥anaie, @a@@mpemq wifhy areleo of HE0 oM facthe EGFR tnsiestantcapfd St L thsr  er bB2

vs. EGFR i Se@@b@@ﬂ?@%e@é’tr%faﬁﬁhﬂ iS Edhsidbred h@foic@ﬁﬁctl\fe%r drthﬂ MR t ransf ect ant
InMera tra ect an

vs. that for the.erbB exa
conpound with an® '@g'ﬁ%% "1??0‘%1[9?’?’5?”"%8 e?eingr%’ '3'89 a{ﬂ? ?Té i ‘feor the
er bB2/ EGFR ctrhpomnd(s)t)rcambé eftectad by any noatheg ittdeeratiied Gslifesy of teedospunds id ﬂJe siter bB2

kinase. Adgj Qﬁ%ﬁ r aﬁ‘ue@@ Réthddd€in &ﬁ%p%n%tegf Irgt%otﬁgngls gog{es' BXI@HEI'aP ecglont hat

(hereinafter active conp can
enabl es §el K'WV‘QWBY%@”%B‘FP&Wgs f"ttfa‘l‘!‘%”'ér- w@vamu'%ert'nfwn)maﬂ%ﬁeﬁfehs

i ncl ude or abarhifisttation. | Nt raduodenal routes, parenteral i nj ection

(1 ncl udi ng 1 nt ra\f{?”%ﬁﬁ@t o?l}[%“ziﬁcﬁ%e%%bu:#d”&{nﬁmg%%’% be, 4 Efe\%??ct%ﬂ]aéub eet o

i nfusion), topica mnistra
conpound adhéing ﬁ@?@dhﬂ/\nse\feﬂwe?fd@q)élﬁ@féﬂt or aendifiea, §‘l9bfa@c€>f adraiftipicptior @pd &, t he

se\éer it yt of ubat@néalt §fQﬁ§i9r"esdPibm§ sﬁyaic.tah ORowdvB€ af éﬁ‘é%h»%fd |§1 inSthé aetn £6f Aadt t he

j uagenern (0] Si Gl e fe e|S|n
he r angd Chobls Bog 356G el R RSP oW St éﬁfna%g@%a
preferably sibgelbr dvided dadesutFo3d 70y hayiad atiiis wionld amiourd teeabout mmsliodabdﬁdcww For a
70 kg human | t b abl
sbout 0.5t Beiesh MR BEBNRY s dief ot rlnid, BRA leveidtehBine (ORI 101 Y

| ower | i mit oftsg af?’ﬁ%’”"d?ﬂ@é'ﬁ%'ﬁ"?o&?\ hen adeguate Wﬁﬂﬁ'%mf‘?fei’ﬁs%(f@'h'ﬂr@%dOSW?@ei n

ot her cas es emplbyel Withb auskasany wanpfubside e, @y:eﬂeawﬁahewh leus Hotgs aryfirsar nf ul

31 de e HECt nblNb U5t DRl Sl B ARIERBER RLE a2 di virded [t

sever al maF or a m ni s y. The active
conpound may be ZRppdtivel cerpoynd Gk be ABliapgs @rSOlﬁd'yefﬁimmlmﬁa' inyelve one gbmere ot her

anti -t umour otﬁ&%tms subfseﬁceexenéslamptehmfse sBIBteL @Al tbr Q(B?npfeoﬁntﬁ%mn&s
mtot|C|nh#b|tors ' xa tlV|nblat| e; aIk ating age ratfor exanpl e
ci s-pl ati n, PEaPBIpHe t‘f n%b% antde® %I %Bol?at'%g T o?"%xanpl e

5-f | uor our acyclophﬂsthsdmear’amaﬁtﬁbnlm cfg' &mﬂnple 5-fluorouracil, - cytosine arabinoside and

30 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-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™ (tamaoxifen) or, for example

35 anti-androgens such as Casodex™ (4'-cyano-3-(4-fluorophenyisulphonyl)-2-hydroxy-2-methyi-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 cféam or for rectal administration as a suppository. The



30 hydroxyurea, or, for exanple, one of the preferred anti-netaboliti@&ov 2006
di scl osed in European Patent Application No. 239362 such as

N (5-L- (3, 4-di hydr o- 2- met hyl - 4- oxoqui nazol i n-6-yl net hyl ) - N-

met hyl am no] - 2-t henoyl )-L-glutam c acid; growth factor inhibitors; cell
cycle inhibitors; intercalating antibiotics, for exanple adriamcin and

bl eomyci n; enzynes, for exanple interferthh; and anti-hornones, for exanple
anti-estrogens such as Nol vadexTM (tanoxifen) or, for exanple 35

anti - androgens such as CasodexTM

(4' -cyano- 3- (4-fluorophenyl sul phonyl) - 2- hydr oxy- 2- net hyl - 3' -

(trifl uorpneihayhacputiopi comaosition arely. be Su ohit dasageciomts suitelde foe singlemgministratihickved by
way of the Oﬁﬁg{%' JoB5KeQUShe ?ﬁ%ﬁé&u{@ odfp oéﬁ‘ow.mnauay)é b&fefbnd f;sﬁamaeéuv&éﬂual

conponent s e treatmen armaceut i cal onposi tion é

exanpl e, be gafiieq of %%‘%P'ﬂ‘hslcémPQH”d(ﬂc'éﬂrd'"%ﬁﬁhﬁl"é’?"ft'a'ﬂ 2% N pstive ip B‘F"“étf In
capsul e, pi |%{dd1tr@0%fé§/ mcl&d@liﬁtﬁérfﬂ%dichﬂ|o€ﬁﬁ&nafc@!ﬁtmﬂ|a|§éntﬂ)liﬁner§,(abptfan(snetc 40
suspension, for renteral injection as.a sterile t

enul sion, for to ’i?glpaﬁ’d‘?ﬁ“?ﬂte 'agfnfmsr{atc'"f 31 f’?ﬂgm? °n$ C’}crgue% %?SE&?‘% FI§’é:tr ect
adni ni st t@t | @mpagda is alefie suesy solltfeas, 1fer mvplzoweousmomdephmcve@pxt@ae

conposi tion orQeSchdHéygEfdﬁﬁ§@£%es&fa8??b§ﬁé¥édalp$e%wéoor singl e adninistration

of precise dosages har maceut | ca osition will include a
convent i onal phar%@@%tm@&ace‘@%ﬂ' W’é’PrSch"@ﬁdF?f‘ givents Ry flersoWgBLARY X&I08F di ng
to the invendihi Qxﬂveﬁ& admbvmarrimﬂﬂibl(EBdmpobrtbnsaﬁhdytim&slrddt comtyin i mlnumha ot her

medi ci nal Or haa en{msu% i ong¥0” e%&er? Cg{‘i;l;l {gnd f?igjhkﬁva%& forecrjrgi adﬁﬁ

par ent er al a nis I ONS suspensi ons o aCtI ve
10 conpoliddatigts sqr@afmrrgevaaw@a@e% [sughj agredric a‘c@rmmramp@y igaetors svith vesiops ene

gl ycol or dexdifi@psts §1ah u§ E1aRA, ang?m&ébmd&%%ﬂauﬁ e&mﬁemmtb@ammcﬁhgtug&i@r ed,
i f desired. S tabl e

ceut 1 cal jers include inert diluents
(11 ors, wathh ahguga Srat s, arce: CAMMORIE, LiHeraen cuet e fretnssic
conposi t i onssteaefe, sddiuhe &Hurye dplfateo rbdi talc aaeliofteroiaéful fongalieting rifugposesch 3odid
flavorings, é&h@gs%roﬁs o X Sk eSmaasd BEerhpilRa in 1 War{dq{ard)ﬁll% g@lgﬁﬂ éHnglésat i on,

15 tabl ets contai ni na(l; vari ous excipients, such as cit
enpl oyed?® odBeRE WAR-aeestRee: 'H‘F'%qenlaé‘@?“aﬁ't nilk lﬁ!’ﬁa"agndsf‘QF‘c'H"‘e%a@l‘?’ﬁ‘@t aci d
and certain gogspjie ghicbls.Catres aalﬁuéuy\sdsberhloﬂﬁibrrl@xﬁgaﬁ'éIHsteﬁWhr@%drﬁhﬁﬁam&@,

elatin and ,ac i n
S earnte ool AN coffifind ) by oy 4BRbAELMIPIB Ll o o0 BELT
pur poses. cﬂolodng reefieproYidyesoMsg. ibfleskieds eIPIEInG egents ereysnendieg sgentenipediredith n sof t
?ndt hard fi ldufagnsq;@braég \veté‘raaﬁdhbteﬁmpy?eae ay@;i gweﬁd d?racsr@maabr&,thér&ﬁr ef or eI i n\(;\:h ude
actose or m ene (50 en
hoeoue Hispensi s 2 pregnitg viiesS Saftpatitid PorgpdaRonk i SR Ao
active conpasti comeowdmrenenpwh,eor iiirbiei appaitei to hoseskilled & thinedt Eon erxgmples fse@avori ng

agents, CO'I%HI n@aﬁﬂaﬁﬁ&egﬁcaﬁyﬁéc@%ack fPuB‘Eﬁlhg?| mp&rjU E§ét&¥b991é &ftiSn OF
suspendl ng ogether w | uents such as water, ethano propyl ene
gl.ycol, gl yd ?l h or conbi nations thereof. 25 Met hods of prepari ng vari ous

phar maceut i cal con‘ﬁo&bmblemsaantdpalaﬁmpanded balvaUtthed fillusteatd e egamnfpipUtne ar e
o nigt o pipERRgg BF P Fiisont chiéf e hilsE i blodrty Sl Competiias 2R, B, 22
15t h %c“ t i orpnderstood that the scope of the present invention is not limited |n any way by the scope of the
following examples and preparations. In the following examples molecules with a single chira!
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 fo 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 ang 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



(1975). The exanpl es and preparations provided bel ow further |Ilustrqgﬁogqam
exenplify the 30 conpounds of the present invention and nethods of
preparing such conpounds. It is to be wunderstood that the scope of the -
present invention is not limted in any way by the scope of the follow ng
exanpl es and preparations. In the follomnng exanpl es nol ecules with a single
chiral center, unless otherw se noted,”'®xist as a racemc mxture. Those

nol ecules with two or nore chiral centers, unless otherw se noted, exist as
a racem c mxture of diastereoners. 35 Single enantioners/di astereoners may
be obtai ned by met hods known to those skilled in the art. Wiere HPLC

chr omat ogr afiypeiosnt edqetanitidel oves 1Pribwes. pFrepBEr bAR PERReRds AMRSh BER D  t he

gener al Conﬂjotde%ﬁt éb?e&sihnmél 'fﬂrelsfﬁm{ﬁhtlé@ ram: #Rn i100lipeRbRbuttér Rilien fop I3l MinGes. The

colum used_is A&(T g%%a nuf actured by Hew ett Packard)
of 150 mMm dT'?tﬂ&W(E%teé’H%f Ber&’ﬁ'srﬁﬁc’f‘ﬁt USret er. The sanples are run on a
Hew ett Packar d-1a 1@ falgsing exanipley adi paparatibos,VENt means hettgd, i“SCUseensr amei,ng 100 v

percent. amppl YL AGELACEFORER) Lerdit (el A old Miribohd DN GRRNG, ~12 ©

100 percent "ace ‘e over 10 mnu e sysf'emt hen pr ol a wash

cycl e wi€ h anti(@u"preapehvtylacetonitrile for 1.5 minutes and then 100 percent

buffer solution for 3 mnutes. The flow rate over this period is a constant

3 nL/ mnute. In the follow ng exanpl esEand eparations, "Et" nmeans ethyl,

"AC' neans acetyl, "M" neans nethyl, —@ﬁ@%{ or "ETOAc" neans et hyl

acetate, "THF" rrems tleseahydr of Gr2aMethoxiMN-@HE-[3-Bethylme@msetiyiipyidin-dampl e 1

Free base hyl - 4- (6- net hyl - pyri di n- 3-yl oxy) -

phenyl am i ﬂ;hf'%nagnhatgtz]@ om[\\'nyff g”ﬁ *Tﬁ Ij{@aacet amide 15 The free base of

E- 2- Met Hoxy- N- ( 3- (4-( 3- rrethyl 4- (6- et hyl - pyri di n- 3-yl oxy) -

Eggn{:j/%m] qUiTHAZ OfrédN- Bagd } ol ExplietA6INR@L{8H3-nsthpepidl-RFiaBLAIgg)- Exanpl e
procedur.e

States Ser ngpny '“%@P@%%"BTEQ’H@)“"F%E'“@UHE pi?arefoffforgw gé’i?f“é’% ﬁ)@ub{g{%’f whi ch

i s hereby i4764r HBkGRIch.0fa ueing pipgedued Grdesored in Poited St@eseBeriat Wo.\09/888,88Bdure G

from Uni t eqheat ghé %8, R0k ahe BRelosRY §&§ucﬂ5@ herb|§y ﬁEH?HU?atQﬂwQWn bg/%f@r@ﬁt:eqh its
Synthess of tarE- N4r34%1ﬂu Ggh ?{mteﬂﬁhé) Ié{ P§é%37 1ssh

pheny! affl ndTEli Rooelres 899 P9 Serigkdya, (O

E-(3-(4-[3-chloro-4-(6- rrethyl pyri di n- 3- yI oxy) - phenyl ami no] gui nazol i n-6-yl)

25 allyl)-car barn,eq é’d:bds BirMfvidey3 ML of a 65%
wei ght toluene hydri de

(Red- Al , 24 Y - Aidei?lif uran at 0C was added 5.0 g of
(3-{4- [3 chl or o-g(4- [ﬁ@ﬁl@VA-d-Wﬁhﬂyﬂpﬁld}’r{ $6ky)-phenylamino]-quinazolin-6-yl}-

25  allyl)-carbamic acid tert-butyl ester: To a solution of 7.53 mL of a 65% weight toluene

solution of sodium bis(2-methoxyethoxy)aluminum hydride (Red-Al, 24.2 mmol) in 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 feri-butyl ester as a solid. The
reaction was stirred at 0°C for 2 hours, quenched with 10% aqueous potassium carbonate and
30 exiracted 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-chioro-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, 4 = 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-methyl-pyridin-3-yloxy)-
phenylij-amine. To a solution of 4.42 g of E-(3-{4-[3-chloro-4-(6-methyl-pyridin-3-yloxy)-
phenylamino}-quinazolin-6-yi}-aliyl)-carbamic acid teri-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



phenyl am no] - qui nazol i n-6-yl }-prop-2-ynyl)-carbam c acid tent--butyl;:9&85006
as a solid. The reaction was stirred at 0OC for 2 hours, quenched with 10%
aqueous potassium carbonate and 30 extracted with ethyl acetate. The

conbi ned organics were dried and evaporated. The crude naterial was
purified on 115 g of silica gel, eluting wwth 80% et hyl acetate/ hexanes to
afford 4.42 g of -13-

E- (3-{4-[3-chl oro-4-(6-nethyl -pyridin-3-yl oxy) - phenyl am no] - qui nazol i n-6-yl }
-allyl)- carbamic acid tert-butyl ester. "H NWR (CDCI3): 3 8.66 (s, 1), 8.24
(m 1), 803 (m 2), 7.77- 7.65 (m 3), 7.13 (m 2), 6.97 (d, J = 8.7 Hz,

1), 6.54 §d,ant))dried. 3& vielt) 2.9§ g of F[B((Brpminp-prapemi)-quingzgin-4-yil-fischiorgd-G-gietgy 1. 46

(s, 9). 1d|n-3 |ox henyll-amine. 1H NMR (da DMSO) 8 862 (s 1 ) 8 53 (m 1) 8.26 {m, 2),
E-[6-(3- ani e 7%93 gui nazolin-4-yl'j-]3-¢ e/ pyr|d|n3ylo
xy)- phenyl ]Z "hé) (B Sof 4t {“bﬁ) 6f304m4@ @%ﬁm 2) St (m 2) a1

B- (3-{4-[3-chl OrOE4¢?ﬁ#@th%?a—ﬂwmﬁhw[?erirOs(-yl)ny)-phenylammo]-qumazolm-ﬁ-yl}

phenyl am no] - qui nazol i n- é‘ %]ea I rbanblc acid ter gg}‘él $§ter 0 21 nlL
of tetrahydrd¥lrgatamiges AR °ﬂ4 &9252'“'N ofdceliancy g 4 © N ur e
washheat el aducﬁﬁﬁé@mérbamhwm 2 4l afombtagledeocm@ﬁmwmmfe@t for d0aniduteasinti ed
with 10% aqueQ a arpaonat e, th
agueous mx;{ g F] ﬁé%%jim&gpr#ejéﬂ%(?at emgtppaﬁﬁ@}sqéjfn%g&" E%W’i gg%ﬂ{‘\’ﬁ}/ 2006
-13 5 and drpyedjn-tscylcyy)ajr@n)ﬁ @gneg dhe reaction was allowed to stir at room temperature

E-[6-(3-am r@emg‘ﬂpeﬁ’% )prél:ﬁ&tﬁl@%ﬁch rfoﬁ‘ﬁéﬂl\]las[ ﬁre%alé?ﬁ%ﬁa@d By lon silica gel
pyridin-3-ylo

1), 8.26 (mengnpg wvti; Egé] (:rﬁ:etl'f}miic?lorg@rr(\ﬁ? af?rd 1-)067%9 anthelt tle o n@eur{dmmpsgm-e 67
(EmN (Zé {% ?@56?0 ‘QNMm(néEMstsg 53)88 (s, 1), 8.58 (s, 1), 8.48 (m, 1), 8.20 (m, 3), 7.95 (m, 1), 7.83 6.

- r 0, n I aa I Nn-
13- allyl)- 4@5%21 4 J%Agr-'#[%t ﬂﬁf"g ?27 ﬁd{’ aﬁ@mﬁﬁéﬁo‘?n}acg% ?%a@r égé Y

40.3 ng (0. 38, #RBI%P (2)- 10 di cycl ohexyl carbodiimide in 2 mL of nethylene

chloride were stirred for 10 m nutes andejanfizd with 100.3 ng of
E-[6-(3-am no-pro sz% ui nazol i |§ &! ro

pyri di n- 3-yl oxy) - %ﬁ@ﬁ ﬂ fTE@%ég%?’ "r’f'%“' 5™ tlhﬁé 'H‘%Péy{F'P 3¥o%bom
tenperat2oe pheman@Mma?ﬂh&ﬁfyr}em)ﬁcetamwvm| ch formed was filtered and
chromat ographed on silica gel, eluting with 6-10% rret hanol / chl oroformto
afford 106 ng of the title conpound; 254 15 256C;, 'H NWVR (d6 DVBO): 6
9.88 (s, 1), 8.58I9s?2 1)S°'ut9s7"48°f(rﬁ‘E 2 Methaxy-No3ifr|3-agthyi#-(Genethy|- pvmﬂm 3D (m
1) i67é7]I:I§ d, ] enﬁen?nnchﬁuméﬁohn 8-yR4Ny( aet2hide T ﬁ&T(HWacétone &ribokiavo éc).uvaﬁnﬁjofl(d %J
= : : arrp es ucglnate salt o
E. 2- Wt hoxy-RET o it abie "ot dappmis g SuiFEd e hois
phenyl arﬁ&wo]ovqmmhtiﬂwl grystags W%ﬁ“ﬁ‘#d 8)d ﬂrﬁeéwahrﬂ@éorfﬁo Taemductlvm igeflated as a

Eh 2- N:et hoxy]vwrté?soﬁ&laili@vém&mék s £e@qﬁ§3chMbteps‘éft iofliF0p- ﬁ‘fw’rﬁﬁm“ [3-methyl-4- ga-
phenyl am no] - qui nazo 0 ace

equi val ent s 'B"%hy‘ YOk 41{’]8’“’%10’% 'WI?F‘X'? iﬂ‘ﬂ%&&a] r@ﬁ%‘[’"ﬁ'l) -8Celanydg b ¥o¢'ﬁ’gd g%'ys['%e
sol uti on codtaalatetf tG=61.29,1H=6\61 11283 ceenimeridl, Cen @4 capstiaNs10dsc e fil tered
and rinsed with acetone. The product was isolated as a white solid and

verified as the sesquisuccinate salt of E-2-Methoxy-N(3-(4-[3-nethyl-4-(6-
30 Example 3

Di-malonate salt of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyi-pyridin-3-yloxy)-
phenylamino]-quinazolin-6-yi}-aliyl)-acetamide

To a soluton of E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-
35  phenylamino]-quinazolin-6-yl}-altyl}-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 £-2-Methoxy-N-(3-{4-[3-methyl-4-(6-
methyl-pyridin-3-yloxy)- phenylamino]-quinazolin-6-yl}-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



met hyl - pyri di n-3-yl oxy) - phenyl am no] - qui nazolin-6-yl)-allyl)-acetam de by

CHN anal ysis. Calculated: C=61.29, H=5.61, N=10.83, Experinental: C=61.04,
H=5. 61, N=10.85. 30 Exanple 3 D -nalonate salt of 13 NOV 2006

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

phenyl am no] - qui nazol i n-6-yl }-allyl }-acet'al ide To a solution of

E- 2- Met hoxy- N- (3-{4-[ 3- met hyl - 4- (6- et hGUAIMSY i di n- 3-yl oxy) - 35

phenyl am no] - quiiagRldm&riv! 1 -al lyl')-acetanide (1g) in hot acetone (100m)

was added two equivalents of malonic acid (443ng). As the solution cool ed

crystals fornmed after 2 hours, the crystals were filtered after slurrying

overnight and rinsediw t hua@:atmequrs'l]bendté seittof et ManoxgN-i(8 {4([3- B88yl-494% was

confirmed as th 1, thay! - 4- (6-
met hyl - pyri di n- %'g%mﬂ%%'rm% Ioéﬁghen a]%qﬁﬂlﬁwggzzgwylgé &ﬁ aéé?rf'gfgﬁacet am de by
CHN anal ysi s. m@m@@mwapbq wgdicanmengfontye tfPﬁ-’»B‘eQ‘Pfa*NP&mUa'BS”QTEX erimental :
C=58.30, H=5.12, N=10.33 13 NOV 2006 -14 CLAl I\/IS What is clained is: 1.

Use of a sesquisucci ate salt of

(6- et hyl - pyri di n- 3- 1 oxy$-SHETA" ‘Sﬂq ‘r?cAS:/F"r& %52%’? Fd %‘b(r\?f'?a[lg?"l%/?"ftmécet ami de in
t he manuf act ur earoér. a nedi canent for the treatnment of abnormal cell growt h.
2. A use according to claiml, wherein said abnormal cell growh is cancer.
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4. A use according to claim 1 wherein said medicament is for the
treatment of 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 cycle inhibitors,
enzymes, topoisomerase inhibitors, biological response modifiers, antibodies,
cytotoxics, anti-hormones, and anti-androgens.

5. A use gccording to claim 4 wherein the treatment is in combination

with a cytotoxic.

B. A use according to claim 1 wherein said medicament is for the
treatment of abnormai cell growth in combination with a compound selected from the
group consisting of Cyclophosphamide, 5-Fluorouracil, Floxuridine, Gemcitabine,
Vinbiastine, Vincristine, Daunorubicin, Doxcrubicin, Epirubicin, Tamaxifen,
Methylprednisolone, Cisplatin, Carboplatin, CPT-11, gemcitabine, paclitaxel, and
docetaxel.
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