;e3e% ! 1 $6$T¥% 12 May 2003 WO 00/ 31048 PCT/ US99/ 22116 -1

N[ 4- ( 3- CHLORO 4- FLUORO PHENYLAM NO) - 7- ( 3- MORPHOL1N- 4- YL 12 0
"PROPOXY) - QUI NAZCLI N- 6- YL] - ACRYLAM DE, AN | RREVERSI BLE | NHI Bl TOR C)I¥1 f*%?zc?sl NE
KI NASES FI EIMP 83H#HE | NVENTI ON This invention relates to thet COHpSFAH®
N-[4-(3-chloro-4-fluoro 10 1-

phenyl am no) - 7- ( 3- nor phol i n- 4-yl - propoxy) - qui nazol i n-6-yl ] -acryl am de t hat
is an irreversi Ng4i(MIHILORO-HBFLUPRES PHENY Lyad830)- THB SVMORPEIGILINA-AILS 0

relates to a net hod | eat ] My A sGl S S, i S,
endonetri osi s, arPd{%gé?(l&é@éH{}g;(ﬁ@% ﬁe"‘cb%ggﬁdﬁ“ﬁf*? AN ]Rﬁ%%?{%?étﬁ

N-[4- (3-chl oro-4-fl uoro- phenjNgiBMOR OH BYROSRIRKIIRAGER! propoxy) - qui na-rol i
n-6-yl]-acrylamde, and to a pharnaceutical conposition that conprises the
conpound

N-[ 4- (3-chl oro-4-fl uoro-phenyl am no) - 7- ( 3- nor phol i n4-yl - propoxy) - qui nazol i n
-6-yl]-acryl am de. BACKGROUND OFF[EHB ONYEYIINON:ICaitmer has been viewed as a
di sease of the intracellular signaling system 15 20 25 or signal

transducti on nmechanism Cells receive instructions from many extracel |l ul ar

sources, §nstructi noriidedtdnabhfesto e @binpeundte-[4943-Blbrdo-fiabRli f erate. The
pur pose of the signal transduction systemis to receive these and ot her

signal s at the Pherylaminopdcd;mefeholiminrl-prapgxRinagplin-oyhlacrramidshdy it he
signals on to Faﬁqng%?%iﬁfé%nhim@r o(fﬁrgﬁhgi(ﬁ&x&@.’"l{@ﬂv&ﬂtﬁ;’ﬁ%rrtela?eggo protein
synt hesi s machinery. € npbst co n cause of cancer is a series of
def ects, eitheméthod bEisatipg otreen athemtselarasisenestanasisyendonetiosis, andpsohiesis

regul ati on of the antit rotejg in the cell h that.it js over
or under producd€thg %‘?mb‘il'{“g&‘f'i‘{]éé O’QF‘%HR%‘Q'HH’E%XI%‘H@O?'%}@ﬂ’é‘“@g‘?l1“"‘\¥K/Pi|'ch | ead
to a congdit utiptepcilyRgRindRAmeRyI | abs/148kE, AU £PSarmBERH AT ompdtidfiRthal O
proliferate, when this signal is not actually present. This can occur

t hrough a vari eojnpsisenthe hempeund N-Boldehlptost-fineroqbenylpminod 7 tmemhglioduce an
aut hentic growth f f Lis oWl rs when it should not, the
so-cal |l ed aut oéﬁln@%%{% qr%“@%(gﬁll 65)% %ﬁﬁ%ﬁ%dghs to the cell surface

receptors, which usually signal into the cell by neans of tyrosine kinases,
can lead to activation of the 12 May 2003 WO 001 31048 PCT/ US99/ 22116
_7_ kinase in the absence of gi®anfoand GgieesE M veENTBON gnal which is not
really there. Alternatively, many surface kinases can be overexpressed on
the cell surface leading to an inappropriately strong response to a weak
signal . There are memclayghsed NSWEPad IEisGd bf B indAt AR AL sy fem,
overexpression can lead to the same 5 spurious signal arisingin the cell,
and ther &S are masignel thansdidtiod snegharg$nyfadlismepethefimtiustionsdodny edny n cancer .
This invention {aucher, ARGR.CANGENS MRLED, Al dolikehe BYndiS pldlies,

mechani snms | ust BETT T B End hni CF AV ol VeTERPIISUT Pate rgcepfi ors of the
epi der mal gr oM Thefpagpase of teafinal trangdwsion 8ydtén &6 réceiviel titest Bl Rher signats fani |y
consists of the EGF receptor (also known as erbB 1 ), the erbB2 receptor,
10 and its condfheRethur 9“%&?‘!&%" Hﬁ%gﬁ%{lé“ﬁt?ﬁﬂt%ﬁi&‘ﬂé@Palﬁﬁét‘é%B3 recept or
and the erbB4 rpeeRt Qhe Eﬁﬁ'ﬂ('efe’tcﬂxnﬁ“d Yanspbr 8kd RoRiPGn hismafaﬁﬁé@.es driven

t hrough menbers of the EGF fam [y of receptors can also be tréated by
conpound20 of the i nvBwrtiment comewonichiesd of eanwer is TlseriS@f Refeats, either inghesao nost

i nportant |igands, Epi dermal G owt actop 15 GF) ~and. Transt.orm ng. G ow h
Fact or al pha ('Pff—tﬁf h‘g%nn@ﬁjéarf&%%k or’d ™y hﬁé%gruqat% nﬁg %‘ﬁ?'yr?if ﬁ}?rpr&glr?cti ons
in adult humangn tiidellasch APAILIVet yr irnidet prodhced. MostidfenptheRasekdylehass of a
Jlarge portion of all cancers, especially colon and breast cancer. The

cl osely rel at ed"éraorsd wnelrlend 1o emptiupipRsinte whiseeby tipeellnuekous receivesn or s have
a famly of Hergguli A1SiHen WAL Qfendili SRR Srua N Pheb 6 SRt

over expr essi on Sg%% r%}?gl?ﬁanaha‘%gqﬁﬂeg%nuﬁequi vogyﬁf egle'errﬂg{r'lés?%arng%ggg as the

maj or ri 3k f actthrough apanetypf agricmisnsbSerastimesthe eell mAylsiattitopldhige ani t  has

been denonstratedq that all four. of the nenbers of thig famly o eceptors
can form heter F‘F@%’Y‘éﬁ%ﬂ‘?%@”%‘ﬁﬁf B ERIOR Y H&Shg?laﬁghﬁgr%’-éle{ he

fam ly, and thafutddping 1 ¢ @aftsth OMEBANBhGiothe Eelf supfasd REEPIHY, WRBRGHIaMyi f nore
than one nmenber of the famly is 25 overexpressed in a malignancy.

Over expr essi on Ségnahitetheicgll by meansef tyspsing iapeshean Ipadda astiviien obthse
relatively common in human malignancies. In addition to cancer, restenosis
is also a disease in { \undesi red cellular prolf.feration occurs.

Rest enosi s invo W\\\m\m& iferation of vascul ar nmuscl e cel | s.
Restenosis is a\\ Jnical problem associ m H‘m ﬂtﬁ& coronary

angi opl asty and ot hes®¥®di cal procedures. Res ally occurs
within about 0 to 6 nonths in about 30%to 50% of patients who undergo

bal | oon angi opl asty to clear clogged coronary arteries in an effort to

o, Y L



12 May 2003 WO 001 31048 PCTI tJS99/ 22116 to occluded arteries. The resul ting
restenosis causes substantial patient morbidity and health care fﬁ%ﬁ:&
The process of restenosis is initiated by injury of the blood vesse

i ncl udi ng arwerdossodand veins, with the subsequent rel ease of rdw/osdeagani c,
5 vasoactive, and mtogenic fact ors. Endothelial and deep vessel injury

| eads to platel et aggregati on, thronbus f or2rat i on, i nf I ammti on, and

activation of GCro and s Iaf cle cells. S ts.induce the
P oducti on of arinBita decbaonPbREty M Eng R SppdRTRELS ARty M.y
ey pronote the'Alt&%lﬂﬁ%?|s§rf§’d’@:d<1ﬁz%lt§@a$1€befd\@?@xbfbrsgﬁtonqm: L8l suthide, a sel f
perpetuating process involving 10 growh factors such as EG, platelet
derived growth flaadiag tqPDemPreRtia¢!hFEMMLISEPAEEDIR Hwralctignal. (Ht%arqr%any
Initiated. Thus,[ebénsm eqh@&u% i lhptah%& bidr & FssloRlofn [ PiHeAhide Of

signal transduction |cu 0 oSl ne nases
PDG-, FGF, sor s rspuh;ans)sgm ammgaﬂ.he cdlhengtigdre frermanyvoghes kimls ehif sxgaaléng

psoriasis has n ood. cure,at pres is, 15 often treat apt i cancer
DGent & such as. nieFot eRlyed h GPEn THs Jevebiios tBhRHpon sriseisar Pk b thish

which are not V%Wth@ftﬁr@@HeVl%n?shstjhﬁ degaﬂbeatavxdlwmﬁﬁﬁoﬂe%aﬁsmcehe&at@sto be
used. It is believed that TGF alpha is the major growth factor overproduced
in psoriasis, si¢fdhespdgsmral gmﬁbﬁ@mféeqwt%tmﬁléh kppge faply (BSERYGFhig| pha
devel op psori asi Qi I 1ing
20 coul d be use s”v;dr? Sl§t§%r9ﬁ§t§%%}; %@ép baP er%gt)f%%grt%r?é?éeg’@%hl

by topi callodosi nghd 1lstcdnstnesm;z:acaideymaﬁbramhﬂgamnsNtm theoerbB3 recepor ahdthe

tyrosi ne ki nase i h|b|tors npa to reversible |nh|b|t rs ecause
irreversible inhf Bﬁé??PE%HA Wﬁm§¥@PsﬁéﬁﬂogﬁﬁﬁF€§9? h ﬁ@BﬂS
tyrosine ki nase,ohhmatﬁdfamwf%eeﬁteﬁs d?xﬁ%ﬁ%'be%'%afeﬂtb? cefnpammse invention |
resynthesis, also called tufnover. Information on the role of src tyrosine
ki nases in b|oIOchabmhM$messes relating to cancer and restenosis can be

found in the follow n nts ich are all ere cor par at
reference. Benjamn C(il E §ﬁg% At ’ts\’,\%'oﬂ{,n O%I'%?P 87‘%’% r‘luobté’b‘i] F\ovﬁgg:ta‘c‘)%
Stinmul ategs530 G @GF) &acrtrmsfdiemegmﬂfw@imdbﬂg R OT@GF 4Iphd) Aﬂmec@imx@ap;&%r h Src
In Vascul ar Snooth Musc]e Cel s, .JBC, I994 269: 30911- 3091613 Koval enko M,

et al., Selectivi vaprlydpinpeiingiensce adhhymansoPutRecpatsnt kimakeates Bdker s
Reverse G s-trangkol I-dc@é@of%%@ oﬁ%ﬁ’of;l?gélnc'éf]s @Qp@@a@@%on andBleQ! 31048 -4
12 May 2003 PCT/ US99/ 22116 Schwar R S. Rest enosi s Par adi gm
Revi sted: An Al t eangett iThe cippalpaiatied ¢®B2¢HIEIR@I),aﬁfb%ﬂH§RB)smd erj)BAm Col |

Cardiol, 1992:20 129 ad I f enosi s
- A SpeC| al Case(ﬂ%%ﬁtrﬁcee gqsr?:b%vreoa)slgarsm rogtglfre ms as xd (r:“u a? |%on (S‘f% Ei
86:47-52. 26 Addi bverergiressivhandraiutniondiave h&nr@b@u;@écaﬂﬁaemmwm&st«h@ﬁﬁﬁﬁ in

bi ol ogi cal processe relating to capcer and reéé .eno a be found in the

fol | owi ng docunefek felg i P%orﬁmgesys Fradcppteat AECIBgN 'éf'é n degeastrtsd Bl ay

and Mrley D. HO{Ha%lbﬁﬁﬂof!ﬂ@WnﬂJe?Q&%ﬁns'?&HH& B 1eRBpibEs B ForReIreRb@imerianct i on
In Cultured Aortic Smpoth Muscle Celis, EBur”J 10 Phar macol , Mol Phar nacol

Sect, 1989; 172( dighalinig complexas wrthmheomembats Q;mbm@mnlyaanchthaﬁ tbmaeéeadoo EGF or
EGFR show i n vivg antltt nor.acti vi %.tcap be { ound in f Eg\m nlg_'
documents whi ch & HE Begpsﬁoggg\gpcgp {Ped’ YT QR PRHTE™ T\?b"cﬂ l?e v Eccl es
S., Box G25 Styl eserdxpredoedin dhalighane\ Ovefexpiessibn dbmbkemin Eﬁummmyxﬂﬂﬁwraf ts
Overexpressi ng The EG- Receptor Wth Rat Antibodi es That Bl ock G owth

Fact or - Recept or Nt Rseahavghto tgrrelatively cemmon in human malignancies.

In addition to cancer, restenosis is also a disease in which undesired
cellular proliferation occurs. Restenosis involves the proliferation of vascular
smooth muscle cells. Restenosis is a major clinical problem associated with

30 coronary angioplasty and other medical procedures. Restenosis generally occurs
within about 0 to 6 months in about 30% to 50% of patients who undergo balloon

angioplasty to clear clogged coronary arteries in an effort to treat heart disease due



1993; 67: 254-261. Kurachi H., Mrishige KL, Aremya K, Adachi H, Hrota
K., Myake A, Tanizawa O Inportance O Transform ng G owth Facfﬂ{l?f 03
Al pha/ Epi dermal Growm h Factor Receptor Autocrine G owth Mechani sm n
Ovari an Cancewo@eBlodtine In Vivo, Cancer Res, 1991;51: 5956- 5980T/UsAI16H, |
Moroyama T., Mendel sohn J, Mechanism O Antitunor Activity In Mce For
Anti - Epi dermal G owt h Fact or Receptor Monoci’onal Antibodies Wth Different

| sot ypes, Cancer : i yn
o Nbrthoft G ke ARgrbe RO focpiile ko SEPAEK; pdbgtab ptemerbBl
Tumor Growt h Nbdwnameﬂmdayedkpmkocl onal Antibody To The Ep| dermal Growth

Fact or Receptor: |caII Medi at.ed. And, Ef f ect o Inde endent
Ef fects, Cancer Res 0@‘87’ 75%§§S‘§5’§@‘S@fﬁe%b ‘“%BFLPC%II P Huang

P., Tang W, ZhaQnMdmé:Q@é'h@f and P&iRs, Xvith3@e ai&\é&\h:nl felldabe bf tﬁfbnqog%llﬂﬁmn
Nasophar yngeal Carcinoma In Athymc Mce By Anti-Epidermal G owth Factor

Recept or - Mbhoc| orisoasiyd, badimilogenia fasions Engotbelial and deep vesgh imurydonds gy 12

May 2003 WD 001 3 Sat o
b el 1 . satang Sebiquidh Slombls fmaiol Rikmribyan AR fidh of, T0
Cel | s In At hym C M@@thesAhnﬂlsnﬁpl}ﬂausctd cells omehe E&ntsondﬁectle@rodud\bnoﬁhxmﬂal

Ant i bodi es, Cancer, Res.. 1984:;44:10021007. In,addition, the foll;
document s show t HE'eawsf eIRYER Tarters ond cyigkings, sehighyn furp siay propics %ro

i nhibitors. The dQaKEROARI @r&smrﬁbafgemng H‘hﬁ@ta%‘élftﬁérﬂeﬁfaﬁh ﬁﬂessmqu ger
E., Trinks U, Mift H, Regenass U., wﬁ;er T. E., Pinna

L.A, Traxler P. grwﬂlcfnctmssuclnassE@amtplieh@qsmeﬁarq é@tOTJ@Dﬁﬁ?p{)ﬁbﬁOﬁlast
Tyrosi ne Ki nase | nhi rhe Fact or
Rgcept or Signal ‘HQ‘O‘I ég?r @Id@af% ﬁ%feg\n’gﬁ%bxf i k{b @B@g?OAWFt"u%ryﬁ% B«Ctl vity,

Proc Nall Acad SClhthﬁeﬁrs oﬁﬁ@ﬁal%nﬁ&BﬁoQﬁa’i&waﬁUﬁhﬁmw oftyrosietkiinasks, likkr i nks
U, Regenass U, Miller M, Myer T., Bgl | stein P., Wrz B., Schneider P.,
Traxler P., LydonEW PPGE, §(‘§i 4" §15 UAOSIHF KIAPasi no) Pht hal i mi de: A Sel ective

| nhi bitor ' The Epi d%h@%rol%ﬁ%@sl&ﬁﬁk@ise'ﬁ@&%k%s%% cukb ﬁfﬁ@é&ﬁl [Teld
Pat hway Wth Potent In Vivo Mid Antitunor Activity, i ni cal Cancer

Research, 1895; |ofte81Raigdby anGanpawserys surhtasarethatesyate sWhikk hirvehieny segiogs of

tyrosine |inases 2%96?$g§?%r?§9i§%; %!%ef'%‘ L&y e EiRfG the :&HP%U fmedadsed WRich

5, 475,001, and 5,
have to be used. It is believed that TGF alpha is the major growth factor

overproduced in psoriasis, since 50% of transgenic mice which over express TGF
alpha develop psoriasis. This suggests that a good inhibitor of EGFR signalling

20 could be used as antipsoriatic agent, preferably, but not necessarily, by topical
dosing.

It is especially advantageous to have irreversible tyrosine kinase inhibitors
when compared to reversible inhibitors, because irreversible inhibitors can be
used in prolonged suppression of the tyrosine kinase, limited only by the normal

25 rate of receptor resynthesis, also called turnover.

Information on the role of src tyrosine kinases in biological processes
relating to cancer and restenosis can be found in the following documents, which
are all hereby incorporated by reference.

Benjamin C.W. and Jones D.A, Platelet-Derived Growth Factor Stimulates

30 Growth Factor Receptor Binding Protein-2 Association With Src In Vascular
Smooth Muscle Cells, JBC, 1994;269:30911-30916.

Kovalenko M., et al., Selective Platelet-Derived Growth Factor Receptor

Kinase Blockers Reverse Cis-transformation, Cancer Res, 1994;54:6106-6114.



20 publication Nunmbers WD 9519774 and WD 9519970. The presently discl osed
compound, which is structurally different fromthe tyrosine ki naggy, ﬂm
inhibitors described in the above-identified documents, is an i r rever sl

i nhi bi tor of VPO#31%M& ki nases. PCT Application Number PCT/USQ?F@@#?QI”‘G
(Publication Nunmber 25 WD 97/38983), which is hereby incorporated by
reference, discloses conpounds that are irré&Versible inhibitors of tyrosine

t<ihnases Thg generi ¢ FQIRak2 RIS PEETE The HedibhdsRepaRidlgraRhvistat haniepeaiRasses
e conpoun

N-[ 4- (3-chl oro- 4- Hrbpmabfqmlﬁ‘eﬁylaanqbamsmt( A pH Slardios -19p2 Bﬂdé&‘k}?%

30 Speci f1cal 1y nansd Pt R Pty GaSoE MIRRERY RegtehoriPhh SRERPEI of ) P01 g
chemi cal structur,etherosmo@mr&bgé&mrﬁCnEulaman h119|§2,(8164~7 5:N N~O ~ ~N~ of

Conmpound 1 12 May 2003 PCT/ US99| 22 16 The P |'i cation dis ses at
Exgprrpre 21 #he Cgr’rpoun‘ﬁ ‘IIHIIPQP [u%fgrmat:on on the role (%I' E&E erlosme Ikl%aseslmglo ogical

br onophenyl ) am n [ yl am de,
whi chhas” the. ol aus R SR R R A L b R R IR TR B

21 Conpound 1 di fdcgumehrwhmExsahrqnéhy m&orporateﬂéaysafcmcutlon of t he phenyl

ring that is attached ld.n a a tom. T

phenyl ring of corrpounjfiJ ith Bg*thf’s"? N‘a&%@oﬁ&ﬂ‘ﬂ%‘*% ngclr?l s etgﬁrbﬂxllgﬁi ne
and at the 4-posi EGPRebePtr Fiéfbh ReCultiire€ ABHIESThooth MugeRells, Einng of
Exanpl e 21 of the PCT application 10 (herein "Exanple 21 ") is substituted

only at thd03-posPharawces Mol Bhermare! Séﬁhl 19894%&d¥ 1130 conpounds are similar
st it i, COMBOU kR SR RSN RSEL ESCRRORRE SR 1
and unexpect ed i sarthahocarnipioyngh be fondd xthmbdlbwiidg documents which are hereby
incorporated by reference.
Modjtahedi H., Eccles S., Box G., Styles J., Dean C, Immunotherapy Of
15 Human Tumour Xenografts Overexpressing The EGF Receptor With Rat
Antibodies That Block Growth Factor-Receptor Interaction, Br J Cancer,
1993;67:254-261.
Kurachi H., Morishige K.I., Amemiya K., Adachi H., Hirota K.,
Miyake A., Tanizawa O, Importance Of Transforming Growth Factor
20 Alpha/Epidermal Growth Factor Receptor Autocrine Growth Mechanism In An
Ovarian Cancer Cell Line In Vivo, Cancer Res, 1991:51:5956-5959.
Masui H., Moroyama T., Mendelsohn J, Mechanism Of Antitumor
Activity In Mice For Anti-Epidermal Growth Factor Receptor Monoclonal
Antibodies With Different Isotypes, Cancer Res, 1986;46:5592-5598.
25 Rodeck U., Herlyn M., Herlyn D., Molthoff C., Atkinson B., Varello M.,
Steplewski Z., Koprowski H., Tumor Growth Modulation By A Monocional
Antibody To The Epidermal Growth Factor Receptor: Immunologically Mediated
And Effector Cell-Independent Effects, Cancer Res, 1987;47:3692-3696.
Guan E., Zhou T., Wang J., Huang P., Tang W., Zhao M., Chen Y., Sun Y,
30 Growth Inhibition Of Human Nasopharyngeal Carcinoma In Athymic Mice By
Anti-Epidermal Growth Factor Receptor Monoclonal Antibodies, Internat J Cell
Clon, 1989;7:242-256.



15 shown simlar in vitro activity in certain assays, hut exhibit
significantly different in vivo activity. 12 May 2003 SUMVARYI%AJ'&'E%

| NVENTI ON The present invention provides the conpound 7

N[ 4- (3- chl oV8-%4534 %8 0r 0- phenyl ani no) PCT/US99/22116

7- ( 3-nmor phol i n-4-yl - propoxy) - qui nazol i n-6-yl]-acryl am-de, or the
pharmaceutical Iy acceptable 5 salts jthereof?‘ Al so provided is a
pharmaceutical |y accepf-aéal 18 RAURQSIOT. O%htd MY, WoI.i S&8 G\-Nidndefohn J,

chl oro-4-fl uoro-phenyl am no) - 7- (3- nor phol i n-4-yl - propoxy) - qui nazohn-6-yl]-a
cryl am de. Al so GrowvthdeldbitenDildenaf Tamer{eglisde dithyraici Nice Bynti-tpidamaint - of
N-[4-(3-chloro-4-f| uor ‘hodi -44- -

phenyl am no) - 7- (g-rc?%{gplz%ﬁﬁﬁ-]{ Egiﬂtgrphfi%rbo&oﬁ l—%tll?loéii%hﬁg%c-egl{?ff'ellg?ziiﬁ%rlnq%ze m t he
preparation of 100@.nedi canent for treating cancer in a patient having
cancer. In _a preferred epbodi the cancer i.s breast cancer. In a
preferred embodi mnt,&?@%g@%p%w'%%%%ﬁ%ﬁowt %‘%'F’B(/?Cd‘é’ﬂyf’g a use of
a therapeuti cal 'éro%‘é‘iﬁ B&beiNEK AIRUALIbRbrs Needtot@ments Qfeqfeﬂeb?vlim&rated by
phenyl am no) - 7- ( 3- nor phohn- 4-yl - propoxy) - qurmazol i n-6-yl [-acrylam de in the
preparation of 1&feemaedi canent for treating or preventing restenosis in a

patient having restengsi,s, or i. 5k of i r 084 S, rovided is
a use of a tyrosine kBH%]%démgﬁrﬂﬁf'bﬁ"laﬁg& a%ﬁﬁng?geﬁ?%jﬁ (@-u@ﬁrl @lf’oﬁ\?%%r?"

f 1 uor o- phenyl am RMeGiyin( B; FiinaOA |, Mrakier P, Mrydpe NyB - A suDaaibiophthalinidec r y| am-de
m the preparation of a nedicanent faor irreversibly inhibiting tyrosine

ki nases ml& pati érRrofeip Fﬁ@é‘“ﬁ%‘@ﬁ%@&ﬂfé’%ﬁﬂ&%‘é"%ﬁw Bhe Epiderma| Growth
preferred embodi prad, Rééas:l?&xm.al PendiBEGh PARES Rnd ]!’Bteﬂt lmr\ﬁgg Wnthmor

enbodi ment, the tyrosine kinase I1s erbB2. In & preferred enbodi nent, the
tyrosi ne ki nase AstiehBhoc Augdcpd Swi lded 1994;91:23%1-2338 t her apeutical ly

herst nm oy 3 tor Bhgi e PR LR  Reaenps U aMitles MopseiTue m ¢ he

preparation of apeRdtiaPIEWirziBl Sdhneiaéd MOTrasier Pasidor N. 45Ment havi ng
psoriasis. Also Erow ded is a use of a therapeutically effective anount of

N- [ 4- (3- cHior o- 4FhiorsndpresPhthalimide)s Felegi jhiser QL kbs Erigerapb@y9wiui nazol in
-6-yl ] -acryl am-de,j; ﬁ&%ri%rr Sp@{aﬁ*rlla%aue&o@pmﬁfwrﬁrﬁot&mn Viealiagg or

preventing atherosclerosis inm a patient having atheroscleros~s or at 30
ri sk of having atinghoselsrtostysClitdCapraReateatchs19851183e21a t her apeutical ly
ef fectrve anount of

N-[ 4- (3-chl or o- 4- 1 uof SPREHYTARSYe TFY{SLIESPRRERT oA PSRt BREEy 2 ihFhzol i n- 6
-yl]-acryl am de dedchiBedPinfP8 PatehONuabera 5 @81 0K 5415,000( arid $409,989 and in PCT
endomeLIT 51 S M & Ritation Numbets WO S35 dnd 09519976 The presontly disktosed
compound, which is structurally different from the tyrosine kinase inhibitors
described in the above-identified documents, is an irreversible inhibitor of
tyrosine kinases.
PCT Application Number PCT/US97/05778 (Publication Number
25 WO 97/38983), which is hereby incorporated by reference, discloses compounds
that are irreversible inhibitors of tyrosine kinases.
The generic Formula 1 presented in the PCT application encompasses the
compound N-{4-(3-chloro-4-fluoro-phenylamino)-7-(3-morpholin-4-yl-propoxy)-
quinazolin-6-yl}-acrylamide (herein “compound 1), but compound 1 is not

30 specifically named in the PCT application.

Compound 1 has the following chemical structure:



Al so provided is a use of a therapeutically effective anmount of
N-[4-(3-chloro-4-fluoro 12 May 2003
"phenyl amo) - 7- (03 nor phol i n- 4-yl - propoxy) - qui nazohn- 6-y1] - acryl ant de’in the
prepar ati on ¥P "% Wa¥i canent for mhibtting VEGF secretion in RCPASPERI¢ n

need of VEGF secretton inhibition. Also provided is a use of a

t herapeutically effective anount of N-[4-(3-chloro-4-fl uoro 5

phenyl am no) - 7- ( 3- nor phol i n- 4-yl - propoxy) qumazol i n-6- acrylam-de in the
preparation of a medi canent for inhibi the tyr S|n ﬁosphorylatlon of
erbB3 in a patient in need of the inhi n of e phosphoryl ati on of
er bB3. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 jThe pres\@pt i nvention

provi des the conpound N-[4-(3-chl oro- 4HN | am no)

7- ( 3- nor phol i n- 4-yl - propoxy) - qui nazol i n-6-|yl ] - anm de (Conpound 1), or

t he pharnmaceutical ly accept abl NW@ f ound 1 is an
irreversible inhibitor of tyrosiine ktnaSes, particularly EGFR tyrosine 15
ki nase. Ot her tyrosine kina hat can be inhibited by conpound 1 include

FGFR, PDGFR, ¢ src, erbB2, and erbB4. A therapeutically effective anmount of
compound | can be adm nistered to a patCempoblditng cancer, or a patient
havi ng restenosis or at risk of having restenosts, or a patient having
psoriasis, atherosclerosis or at risk of having atherosclerosis, or

endonet ri osis. Those Ehd PCEepplisationediselpses abExasaple 2y thagampoynd deldti(3y
patients having QS

ndomet i osi 5. _afdaphER G LR BaShb AR BrrRt AhipEa R Al My

at her oscl er ost s.wh“mh hexmebliowipgthentical satictoresk of haV| ng WD 00131048 -9
12 May 2003 PCT | US99/21116 restenosis are patients having undergone
angi opl asty, bypass) or graft procedures. Simlarly, patients at risk of
devel opi ng at heroscl erosi s i nclude patijents who are ase. eat high fat

di ets, have high chol esterol |evels, hawe hype pn. The term
"patient” nmeans aninmals such as dogs, co sheepx~_and al so includes
5 humans. The term "cancer" includes, P is.notilimitedBo, the follow ng
cancers: breast; ovary; cervix; 10 prosta < qStT™, esophagus;

gl i obl ast onm; neurobl ast ong,; kegﬁtoaoanthona | ung,
epidernnid5carcinona Iargefg§5N carC|nQna fZdenNCar ci noma; - bone; col on,
adenocar ci nona, adenons,; 200 aper eas, adenocarcinoma; thyroid, follicular
carci noma, undifferentiated carcinonsg, paplllary carci nonma; semn nong,

nmel anoma; sarcomm; 2~ bl adder carcinong;p ,ﬁﬁ@;?pr0|nona and biliary
passages; _ kidney carcinoma; nyeloid dlsor ers

Compound 1 differs from Example 21 in the substitution of the phenyl ring
that is attached to the quinoline group via a nitrogen atom. The phenyl ring of
compound 1 is substituted at the 3-position with chlorine and at the 4-position
with fluorine. In contrast, the phenyl ring of Example 21 of the PCT application

10 (herein “Example 217) is substituted only at the 3-position with bromine. While
these two compounds are similar in structure, compound 1 shows surprising and
unexpected properties in vivo when compared to Example 21 of the PCT
application.

Even more surprising and unexpected is that compound 1 and Example 21

15 shown similar in vitro activity in certain assays, but exhibit significantly different

in vivo activity.



| ynphoi d di sorders, Hodgkins, hairy cells; 30 buccal cavity and pharynx
(oral), lip, tongue, nouth, pharynx; small intestine; colon-rectum |arge
intestine, rectum brain and central nervous system and 12 Mayw2083 WO
00! 31048 -10 | eukem a. PCTI US99/ 22116 Preferred cancers that conmpound 1 can
be used to treat include breast, colon, colon-rectumand ovarian cancers.
In addition, conpound 1 can be used to treat patients in need of inhibition
5 vascul ar endothelial growth factor (VEGF) secretion. Patients in need of

i nhibition of VEGF secretion i cer, diabetic
retinopathy, rheumatoid arthrigﬁ@ﬁqgggrlé§H€ﬁ¥b€QT sis, atherosclerosis,
ost eoporosis, endometriosis, persons undergoing enbryo inp antatlon or

. q i q b ol .
per sons havi ng ot eases in mhl h angi o vasc zation
D oye a ol e 210 THerERB Lo Vi i ARRRPA a2 IR L B
i nhibit the Uy3-asipheliphgsplopsy)- qlhmamhxoﬁ-yqrab@&mmabn taaplarmaveneeilly ateptable
i nhi bition of tﬁ&g;hne phosphoryl ati on of erbB3 are patients having or at

risk of h V|ﬁﬂt %i seases nentioned herein with regard to the inhibition
of EGFR and the |m.hdolp'rdvhdaﬂ1scnfphMEGEe1meanyeabéepmbleJ:&nﬁbmmﬁuﬁdcohmm Nb(a4 G-

(it avenous P RUTARERR APy o et AnEaney I h it U R~

intravagi nal ly, i IAﬂsroépﬁB’IideH anast bis thtrﬂﬁeﬁﬁdaﬂﬁ bffaslnwamdnmcmw ¥4- (3pcmwﬂ@n-31uoro-
nasal ound can

oi ntnents, or, drops as . a, buc

o mEot o1 eq PRy A et TR o SRR R OB R AR BE AN | o
t hat g? n?cludeammhanﬁnﬁeumgeakhynapa&anabhgcaxakplenfs CDFF03|t|ons )
suitable for parenteral i t.i on si ol ogi ca accept abl e
sterile aqueogs 0 %Bﬁéﬂﬁg hg?ﬁﬁgengﬁ §F§1 sgspens¥ons OP
enul si ons, and Stﬁfih@&ﬁﬂ%ﬂﬂﬁﬂn&mfﬂkemﬁﬂﬁﬁbﬂuﬁumﬁxlntO sterile injectable
sol utions or dispersions a abl.e .agueou 0 u s 25
corrlere ol non SR pfR e e R b R BRSO RR P A B P M2
(propyl enegl ﬁﬁ@bllanﬁm)b yq‘BJﬂmmamgh-ynﬁlopoxgb Yar4z0lin- 6@r]dac1tyrnendid ik &e, prq:utatzabd»fe
nlxtures her eof g{g_ g as olive oil) .and |(%ect%bl§ Prganlc
esters siith é?eétc?ﬂ}?“ Sitiee °W’8¥'f F“&feﬂf”d’FW‘ LREHe b YP&W?‘SR BET a5 ©

exanpl e, by hinngiegemdbisa coating such as lecithin, by the nalntenance of
the required parti Ie Si in the 30 case of q? ersion t he use of
SUrfactant s, Thes ReGHBAER F1AOHE OHRoAE Bres A AT PG S et
preserving, \ﬂabrblphglylzﬂ{ﬁﬂ)gl-(f}yhdﬂglo]iﬁﬂ@l-@to@@@l)&um@zoa@-@r}ﬂ]Sacr}ﬂ’a’rﬂ\iemtthd)n of the
action of nlcroor anlsnsdcan%g ensu @@Sg% Qous ntlbacterlal and .
antifungal agERpEIONGSp medifam @) elijok ‘f%‘% BSPEFIPFEEFIRS 9 & nepq ©
exanpl e, zoar@b&n&kmﬁﬁﬁmmbmhanol phenol, sorbic acid, and the like. It may
al so be desirable,to | cl i,sot anple sugars, sodium
chl ori de, and thequwg ﬁ#%ﬁ%ﬁ&@ﬁpgﬁi%?%?ﬁﬁﬁ*%ﬁq%ﬂgg|njectable
phar maceut i cal foﬂma@ahnBEmﬂﬁﬂmghtﬂ&bpuﬁn&@nﬁhsedﬁﬂ of agents del ayi ng
absorption, for exa 35 nost.ear at e d gelatin. Solid dosage
forns for oral ad %?rgﬁrgﬁ%b?dl"heg’} 3}3’8%{% SHPas s i et s, pills,
Also provided is a use of a therapeutically effective amount of N-{4-(3-chloro-4-fluoro-
25  phenylamino)-7-(3-morpholin-4-yl-propoxy)-quinazolin-6-yl]-acrylamide in the preparation of
a medicament for treating psoriasis in a patient having psonasis.
Also provided is a use of a therapeutically effective amount of N-[4-(3-chloro-4-fluoro-
phenylamino)-7-(3-morpholin-4-yl-propoxy)-quinazolin-6-yl]-acrylamide in the preparation of
a medicament for treating or preventing atherosclerosis in a patient having atherosclerosis or at
30  risk of having atherosclerosis.
Also provided is a use of a therapeutically effective amount of N-{4-(3-chloro-4-fluoro-
phenylamino)-7-(3-morphohin-4-yl-propoxy)-quinazolin-6-yl}-acrylamide mn the preparation of

a medicament for treating endometriosis 1n a patient having endometriosis.



powders, and granules. In such solid dosage forns, the active conpound is
adm xed with at |east one inert customary excipient (or carrier) such as
"sodiumcitrate or dicalciumphosphate or (a) fiilers or extendap$jay@9os or
exanpl e, starches, 10 | actose, sucrose, glucose, mannitol, and silicic
acid; (b) binders, as for exanple, carboxynethylcellul ose, alignates,
gelatin, polyvinylpyrrolidone, sucrose, agd acacia; (c) hunmectants, as for
exanpl e, glycerol; (d) disintegrating agents, as for exanple, agar-agar,

cal cium carbonate,,potatg.or ta a_ St h conpl ex
silicates, and soé‘lsgﬁ{ovﬁio PR 5 hape 911;185?”%? aﬁ}( 8%“#9?@?0&8??ng &T é#or Pl e
paraffin; (fbhmbhmﬁplthnmqmehﬂﬁabmbﬁmyB$nﬁﬁﬂue&aﬂph@hnmﬁaﬁ&k@ﬁp&aﬁﬁﬂﬂnlum

d tt f I
ronost ear at of Ml Br BaTE AT ssPeuinnpucry ariter SRR ene B %ﬁ&ou )
| ubricants, as fomsmpam:dee;s ahﬁé afatﬁah;feuwnlﬁéﬁmned zﬁnouﬁﬁgmeslk(ﬁmhﬁ)f(ea—ﬂ&élﬁ

lid | | di | | f t h
The case Bf BinERmEt L DRt ey e ntonah Pk o e Sre s
conpri se buf flﬁfcﬂlﬂign@gﬁ)lﬁirﬁllblt&g|tlhedy1(b§lﬂ¢)ﬂﬁ)BﬁHOQﬂEﬁloﬂf)fﬁbB3 iifi al patient ypeed@ithal so be

enpl oyed as fi IIers n ed gelatin capsul es using such
exci pi ents a¥ Pé@?@gémﬁ ﬁﬁﬁ?ﬁgﬂ@é ‘géébae as hi gh nol ecul ar wei ght

pol yet hyl ene-gl ycols, and the like. Solid dosage forms such as tablets,
dragees, capsules, pills, wi th coatings and
shells, such as enteric c5§§ﬁ%€@§§ﬁgegpﬁi?§%&5853Bﬁ€§§&¢$¥the art. They may
contain ¢paci fying agents, and can al so be of such conposition that they
rel ease the activg conpound i.n a certain part h stln ract in a
ol ayed rmnner . EXMRPRR Brenk bt SR Sk s e HR P ar o
pol ymeric sub&1&mqﬁemam@1mem@@)qﬁhﬁomﬁ&yuam@mﬁmaqadnﬂ@mda}sﬂmao be in

m cr o- encapsu] at ed fo with one or nore of the

above- nentloﬁgﬁm@§BWﬁ %ﬁ?@“ﬂfﬁgh7§mﬁgiage forms for oral administration

i ncl ude phar maceutCbmpbinyg 1acaantasitde @Riblt6 of ASosirkGhrakds Ofaiiculatly BERR i@ 6Sne
syrups, Xir In ad |t|o May 2003 . (ﬁég

PCT/ usgg?gzlﬁ’éaseiﬁﬁﬁﬁp’f‘{%"‘g Hca"ﬁ’ﬁg‘hlbn“ﬁfﬁ'?yac%t?g%lb‘el ‘Vg}’%} f;ﬁgﬁ{‘a‘i‘n

i nert dil uents, esBoyam eybm acth¢rﬁpehh@11yléﬁccns¢mﬂfbua60m1hﬁcrunor1 cai heeydmsodtsredt S,

sol ubi l'i zing agents and enulsifiers. as for exa al coho
oopropy T o LB SV RS ABTISH 1t g FSER Sl B SRR TEARERBE O benzy
benzoat e, pr patichemnegk pewiasis, Jath3rokwﬁryd1megrhs\km havirly dthicrastibiphif, oF emidindeiosiQi | S,

in particul a coth S ed oil, ndnyt qil, corn. ern10|l olive oi
castor of | b SalE gieer S el BHE v B BT i gioes Felaps, Poomads,

pol yet hyQ@negﬂhy@Qﬂleﬁoswﬂdr &ﬂ&hc}tnc&ﬁl, shdgati@itsSvinfarea kbl Maﬁvﬂg redlexdsisroes of t hese
subst ances, d the |i such. inert. diluents, the conposition can
al so includeaéafﬁfgﬁﬁ Oiﬁm?B @“ﬁ%f??ﬁé’é@%nts emul si fyi ng and
suspendi ng agents, smeetenlng, flavoring, and perfum ng agents.
Suspensions, in addition to the active conpound, may contain suspendi ng
agents, as for exanple, ethoxylated isostearyl alcohols, polyoxyethylene
sorbitol and sorbitan esters, mcrocrystalline cellul ose, alum num

nmet ahydroxi de, 1 S bentonite, agar-agar and tragacanth, or m xtures of

t hese substances, and the |ike. Conpositions for rectal adm nistrations are
preferably suppositories which can be prepared by m xing the conpounds of
the present invention with suitable non-irritating excipients or carriers
such as cocoa butter, polyethyleneglycol or a suppository wax, which are
solid at ordinary tenperatures but liquid at body 20 tenperature and
therefore, nelt in the rectumor vaginal cavity and rel ease the active
conponent. Dosage forns for topical admnistration include ointnents,
powder s,




sprays,  and inhalants. The active conponent is adm xed under sterile
conditions with a physiologically acceptable carrier and any pr qaﬂe}/%byes,
buffers, or 25 propellants as may be required. Cphthal m c formnul atorfs, eye
oi ntents, pYAfRPEM8and sol utions are al so contenpl ated as b&AFSHRHIN t he
scope of this invention. The term "pharmaceutically acceptable salts,
esters, am des, and prodrugs" as used her effi refers to those car boxyl at e
salts, am no aci k4 ,%2;,@ ' r dh&
conpound of the 'g?‘g@%ﬁ*?ﬁ?/’gﬁ’ﬁ%ﬁ' I c%l%g?g?ﬂg\?\nﬁ?ﬁtﬁm%p{sﬁg égﬁ%l(e%%f sound
medi cal j udgnent Sinslarly grtientsat risisef developme atherosclerpsishacindepatients gthopat | ent s
W t hout undue toxicit dreitation, all ic response, and the |ik
commensur at e wi toPesceaugh i PR, B Reh Bl bR TR e At Bbe ¢ hei 1
intended use, astei®tpatitatti€ans vhinialy suehiac dég3l cas, colvershe@@Qand dlkeincllled he
conpounds of the 12 May 2003 WO 001 31048 PCTI US99/ 2. 2. 116 -13 invention.
The term "8al t s"hyansrs to the rel ati vel y non-toxic, inorganic and organic

acid addition salts thectgﬁnotue}.@%”gaaﬁna&@, mrtﬁsx%ﬁirﬂigu%@,tthé)fbuo& $en&l:.t s can

be prepared in situ during t isolation and purification of the
conpound or by swpastiately reacting the purified conpound in its free base
formwith a suitable 5 organic or inorganic acid and isolating the salt
thus forned. RepP@Entative salts include the hydrobronide, hydrochloride,
sul fate, bisul fadegvixnitrate, acetate, oxal ate, valerate, oleate, palmtate,
stearate, |aurate, borate, benzoate, |actate, phosphate, tosylate, citrate,
mal eat e, fllmar at®ost3i§ecci nate, tartrate, naphthylate, mesyl ate,

gl ucoheptonate, J.gglobionate and | auryl sul phonate salts, and the like. 10
These may include cations based on the alkali and al kaline earth netal s,
such as sodi um dsopldgusy potassium cal cium magnesium and the |like, as
wel | as nontoxic a nium quaternary ammoni um and am ne canons i ncl udi ng,
but not limted %l{?%mlﬁ’um t et ramet hyl anmoni um t et raet hyl anmoni um

met hyl am ne, di ngiupdiandme, trinmethyl amine, triethylamne, ethylamne and
the like (see, for 15 exanple, S.M Berge, et al., "Pharmaceutical Salts,"
J. Pharm 18ci ., Stomgels6: 1-19 which is incorporated herein by reference).
Exanpl es of phar ' ceptable, non-toxic esters of the conpounds
of this inventi o%%gfdﬁ%g%xﬁﬁ& al kyl esters wherein the alkyl group is a
strai ght or branmhgdtpideannid caciephaldree edt @rdnahsademehden; - C7 cycl oal kyl
20 esters as wel]| as arylal kyl esters such as, but not limted to benzyl. C
1-C4 al kyl est er % e preferred. Esters of the conpound of the present
invention may becd)éeRaéERRaRGoRalhdgol@; conventi onal net hods. Exanpl es of
pharmaceutically acceptable, non-toxic am des of the conmpound of this

i nvent i on2Pncl udRANSTFRY SLCRRSATANAINE r om armoni a, prinmary 25 C 1-C6 al kyl

am nes and seco li: .o L; I ' . i I S are
straight or br a%ﬁg%d’?ﬂléﬁc#gp?%h? hlléx’cua@{eﬁ éél ?gggc%g}é&ﬁ Je;gaﬁlel?ﬁ i {el%am ne may
al so be in the fsmmahaja 5- or 6-nmenbered heterocycl e containing one
nitrogen atom Am @ﬁs derived fromamonia, C-C3 alkyl primary am nes and
C 1-C2 dial kyl sTEBAYAPY anines are preferred. Anides of the conpound of
the 30 inventionsap@ymd’e prepared according to conventional nethods. The
term"prodrug" refers to conpounds that are rapidly transformed in vivo to
yi el d t he 28ar ent bladdgseaistnosfa; t he above fornulas, for exanple, by 12 May
2003 WO 00/ 31048;: ; ‘= olysis in blood. A thorough

di scussion is pr%&%ﬁﬁgﬁ{%ﬁﬁ%aﬁéﬁ?gg%’ V. Stella, "Pro-drugs as Novel
_Delivery Syst enskiindfodarciddmarf the A C. S. Synposium Series, and in

Bi oreversible Carriers,.in Drug Design, ed. Edward B. Roche, Anerican

Phar maceut i cal AR¥EOILAsYACENd Per ganon Press, 1987, both of 5 which are

.incorporated herghfphbi disdr8dsesdgkilichgeasnd of the present invention can
be adm nistered to a patient at

buccal cavity and pharynx (oral), lip, tongue, mouth, pharynx;
small intestine; )
colon-rectum, large intestine, rectum;

brain and central nervous system; and



dosage levels in the range of about 0.1 to about 1,000 ng per day. For a
normal hunmen adult having a body wei ght of about 70 kg, a dosagg 4 %Jb%
range of about 0.01 to about 100 ngy per kil ogram of body wei ght per y is
suf ficient. WREVIGSpeci fic dosage used, however, can vary. PeFUeR&aplISe,

t he dosage can depend on a nunber of fact ors i ncl udi ng the requirenents of
the patient, the severity of the condition e ng treated, and the

phar macol ogi cal le?&&h yity of the conpound being used. The determ nation of
opti mum dosages for a particular patient is well known to those skilled in
the art. 15 The corrchﬁfdmﬁfcamh@s pratsmnpound\ieganibo misesdan kel ineluinbigastol vat ed
as well as solvat.ed fﬁ dohar %age%rlscal | y acceptabl e solvents such as
wat er, et hanol, Colfty o Tecwgla'} lner the solvated forns are consi dered
equi valent to t he unupaddadict cémpmdfmantuemsawrqozmepatmhtstlhaemﬁsﬂﬁbmon

invention. It is intended that the_co 1 be. eifher synthetically
produced 8r 20 H?SGP]GQF’(‘,%“W‘agi?@mgﬁtonzgg%%éée?ﬂ%ugﬂ‘eﬁ{e}t’éBS‘Fq m The

fol ow ng exanp Jﬁéb,h{u'. H?VE@th‘seEl%ﬁ&A fichak tl%@ﬁ%nﬂ?@ﬁn%ezoﬁnabgl% lelgRAIyon and
are not intende e specification, inclfuding the clains, “in any
manner . EXANPLESxeﬂﬁla@drpmhm@B DSQI@ﬁle@Stsmﬂaeéﬁmdemsle(D‘FCIOO(AB)SISJ\I-f

4 (3Ol or 0 - SRS Y AT ol RGRD bk, oP pORGROavhy RRe! 1
3- Chl or 0- 4- f | uodRpResIH Whith BAkiégdretio bPndovasdul R ipdticiagleys aeid owder ed

4-chl oro-7-fluoro-6-njtroquinazoline (J. Med. Chem, 30 199b; 39:918) (82.77
g, 363.7 ¥l ) was adbesompowukefihaspreseat inventignianbe uses ta inhibih hei twrering

Vay' 2003 vo oot SBREoREoRalaral fAReAS AR de yibinde il T8k 5 g

730 mmol ) in i Spbdis‘phallydﬂtloﬁ of eB3L3re katEntsirasiarg oriat ns}g@‘rhaomgam dxsa:sdmat h. The

i ce-bath was renoved theedof t he addjt.ion ure
stirred at 25C fnrtgn CWQI‘%&Q '&Hb“‘f’ﬂé’ﬁ‘sggglaé‘aelgg‘&ﬁ
i ce-bath, and mege%m,om) fol |l owed by aqueous Na2C03 sol ut| on ( 10% 5

w v, 200 nL) were added dropwi se with stirring. After a further 10 m nutes,
the m xt e was Buchf@mpppnd &carbe adrainistraed wshumpnp anbanigpalgeitherosalbd wi t h

sopr opanol (2 110y Bl i ondyint il platy W Beldnebudill, 091 %0
vacuum oven OvenntFAZ&&rﬂallﬂﬁﬁ‘raﬁ/ﬂgmﬂ@ homaperitoneallyymtravesically, locally (powders,
4-1(3-chloro-4-fluoro n oro 10 ui ngzol i ne (110.71
100, 6 ne a MISTERS: ST b pivccpl SRiRe B! ST URg A bg s, 1
H, 9.51 (d, Jadﬁxr@stﬁ%d aﬂon'é'»orkk%oﬁa ﬁﬁnﬁﬁeeuﬁcdﬂy a'dc@;\ablegc dpc(sﬂﬁ'm tHat= 2. 7,
8 Hz, 1L H H2), 9 (d, J = 12.4 H 7.74 (ddd, J= 2.7,

2, 9.03¢, 1 P{lclwegwarmcq@cetly agrepigblp eP‘IE‘PleP‘SH H- 5). Step B:

1(3- Chl oro-4-f 1 uorgp Qﬁﬂ% 7 ~~15

nl(troqw nazoline A 'so iln)ggéfé gbgtgéérérﬁne%&%%d&g%%ﬁ §a(l‘:te (57.73 g,
0.45 nol) in di tphyshgrllogmalllj moqeﬂmbl@@tﬁ@) ac(uéomm))aqmeusaad»ﬁardmslrdmpms&mspver SO
mnutes to a brlg P%ellow sl.urr

4- ((3-chl or o- 4- PR Mﬁﬂ)lﬂﬁ?*}%anjzst?frlaewéeﬁ.fw et intesterls 503 g,
150 nmol ) and 31@&@&& B&thﬁk@rﬁﬁéﬁ)@ﬁfbhk man?rﬁcs(&?suﬁioxaa u38.§s dHaohadueoVBO

(250 m), stirred vigorously under N2 on a 25C water bat i edi at e deep
red col or25 and mﬂﬁrﬂadéh@%fsokvh@&md'ﬁhlpbﬁlnchéierveﬂé@rt ¢tbanokipelyele was a deep

red- bl ack vi sco h wa oured
slowy onto stir ré’g} g‘ﬁé’t‘ tl)((?eie" y(? "egig' ?’akﬁf IgoFsa% ﬂ’%gltkg}ié\g\\a%’&?'x Ution (
150 nml). After Slﬁeiﬂ.cﬂ gpetable diB (haliras ofibeoily iddajectable skganicyeswrssueh acol | ect ed

by Buchner filtration. The precipitate was rinsed with dilute NaOH sol ution -
(0.05 M 500 nicthyl gleaigy Proper flyiflity gan bp maingainss'sfos sxampleby(thapsfodteed/ 5, 500

m) and wvater {Z2,%im0Qchhd lecﬁﬁ‘igbl%’ t{hg qlgalhr\‘njtgnz{n% ofthB P4Hfutred pRticiREAR iRMRM Ni ght

g
N
6.
4.
4-
6-

at 50C in a vacuum oven over
4-[ (3-chl 30 o4-f Icammfrdmgsﬁc)mmxdb}'ﬂYMESBo(éulﬁmtqjitml i no) propoxy] - 6- ni t roqui naz

oline (62.47 g, 30 89% correct %)n as a brlg or ange X%Iow sol.id. 1 H NWR
(DVBO-d6): S 10. 11 ( ese compositions may also cofitain adjuvatits sach as preserving,

wetting, emulsifying, and dispensing agents. Prevention of the action of

microorganisms can be ensured by various antibacterial and antifungal agents, for



12 May 2003 WO 00/ 31048 PCT1US99/?2116 -16 1 H, NH), 9. 8 s 1 H HS),
8.6~ (s, 1 H H2), 815 (dd, J=2.4. 6.8 Hz, 1 H H2 l(zgkq 0
2.7, 4.3, 9.0 Hz, 1 H, H-6)74~(tJ:9.0Hz,1H,H-5 %’42%

H H8), 4.30¢¥31048= 6 1 Hz, ArOCH2), 3.~7 (t, J= 4.5 Hz, 4 RCT/HS9P22116

.nmor pholino), 2.45 (t, J—65Hz 2 H, NCHZ 2.34 (brs, 4H, 5 H3

nmor phol i no), 1.93 (pentet, J= 6.5 Hz, 2 H H—2 propoxy). Step C

6- Am no- 4- [ ~3- CQJ{&?;QE,AﬁaHbHHsV. ORIBEBahaITbRGo, Zofbic AAIDMRIGY 1RO IGhAPAXYBAUI naz

oline A solution o ] ' )
4-1 (3-chl oro- 4- ﬂtaimabbphémtno)easﬁtmc} agen|s3 fqrenemple shears)spdivposhfgrid:, and thoqui naz

Py ogenat ed-ov RS RARIEye srEph LBy HE i thatchild gy BEbOUBR o

Further Raney thdiﬂlby(l}?@us@bfmtsaﬁm,g diorptibe, o7 extanipte, whsnihyglr ogenated a

further 4.33 hours under the sanme conditions. The reaction m xture was

celite filb%ter edMoRAHeHAlS 28R A was renoved under reduced pressure to give

6-am no- 4-[(3-chl or oggpd hb’éﬁﬁé)m@%r)(ﬁ‘ﬂzﬂﬁ]ngtrAt%n(lﬁle&c gsules tablets, pnlls

nor phol i no) propoxy] qui nazoi rne (57.81 g, 6% correcte as a pal

greeni sh solid. pQWHbrNI\md(gDNBtBSd@)sucbe(ﬂldeng fomssitheNidyive BOIBEOl(nsl is 1 H H 2)

HR6y, 7. 0 pdminga Rl sl pe ot qustonly bty @ aeqpucy dsodyly (S

z HH- Ez A 5. 38h( lbftﬁte M%&a}g&n}:ﬂo%atﬁh ®. ﬁlllel'izor oﬁf_lemﬁ)as for é&xﬁz 3 6;ile( ;ﬂ:fchéz 4HHZ
nmor phol i no = rs

H 3 nor phid i no) 13C1059’75U(3ﬁ9é?1r8i§{°(’563 mane“@ W’sﬂzclwmﬂ(b) B\“éﬁféx%ﬁ)for Stagple:

qul nagol | ne 6. grprRmbEbAcaEhe) AERAR) bl bl A bt RERRE )

was added dr Opvm%nzp(@rhuﬂﬁc@ﬁls,mmfuﬁ@@nm glysaiout(dMsmfegmmglagéntacaiscﬂor( | 4. 40

G20 T LA GG D80 iy Wbt 4880 23 111

under nitrogen

tranff erred to @enadRcomprk kiigatbabhd sotfiurs chibbsle; B utiint reQsRAs, fa9f0r20

m nut es.

6- Ami no- [1(53-ch| sxanpe ppiafins oD absprouan aseieatoss. pa forsxamele avgFP®Noxy] qui nazol

ine (43.19 g, 0,109 50 LohBoul) h for 20G 61 0L LAY pygr 1.33
hours. The cool i ng m{% v Eou g@: éf& Fg g%gscf\a@aﬁgq 9‘5 I\)cg@ ﬁ%"g’g %\% 001 31048
PCT/ US99/ 221 | 6glyc&rbl nwhbmarae'f(b) adserbeits3® fhoewample, kaolieast bemwomtiexandr e was
quenched by addi n. of. wate n.one ortion. After 20 m.nutes the
reaction m xtur @5 §'°§‘6tﬁ’raé(§°r eﬁ%@pgr g‘ﬁ(@gcfu& Sigaatigasnegium 3 z%f“gtgﬁgﬁ gr adual |y
di luted wi th wapelyeh§lent glythle, sotintifabrys solfde, fo@fmil@rd%Qh@réoﬁﬁﬂh%&setdﬂen
Buchner filtered. The precipitate was rinsed with 5 water x 11L), air

dried for2hg hoamsuleaﬁablﬁﬁeaaldm&ls@we Josage foELMAY 2R cwaﬁsm&ﬂag agots-f or 16
hours to give crude RN xéc&rfngosftm&'b aém“a‘x‘@% ekt 40) l%:r@rfékgéyed as ﬁlle553151

7- (3- (4-nor phol i no) propox I nazol 1 n-6-yl

uncorrected) as saftgmddmcbﬁugxbgdlajm w@phules USTttgesunbt*mplenus G}SIbIICE)SpDElDllbI t at ed
further solid which was er filtered nsed w ( ) and air
1 ed for 10 14 PN T B0 Hilt %‘Fflﬂafwsl#{a‘cpglﬁwgﬂagw 35 te
uncorrected) as a gr senuabsageﬂﬁink@wmlmmets@ e¥§ tcapdull s m@rhnafgréﬂaxne%
material from DVSO recovered 55%of it as a e ye | ow khaki partlal

hydr at e, Zﬁp 186 can hgpregared with coatings gnd ébe"észsasplz NI oatingssppipthers welt- 61

(“DNES’ZQ o o Sfofn PR Ty oy ot oPycHinegehis i th glo P e |, )
.54 (s, 1 H, Hc@npostidibthottticy tlea the adtiv: ddmpoiinddin dkéitajn part of the

intestinal tract in a delayed manner. Examples of embedding compositions which

can be used are polymeric substances and waxes. The active compound can also
30 be in micro-encapsulated form, if appropriate, with one or more of the
above-mentioned excipients.
Liquid dosage forms for oral administration include pharmaceutically

acceptable emulsions, solutions, suspensions, syrups, and elixirs. In addition to the



7.81(ddd, J =27, 4.4 9.0 Hz, 1 H H6"), 7.43 (t, J = 9.1 Hz,

H~), 7.30 (s, 1 H, H-8)b72(dd J =10.1, 17.0 ,1H yl),
"6.32 (dd, J =9, 17.0 Hz, 1 H, H-3 acryloyl), 5.83 (dd, J= 1. 13@9@%&
H H3 ach%W)WM 27 (t J = 2 Hz) ArOCH2), 3.58 (t, J PCZ’%‘—’?‘&Z"M H,
H 2 nor phol i no), 248(t 20 J: .1 Hz, 2,)H NCH2), 2.36 (brs, 4 H H3
nmor phol i no), 2.00 (pentet, J= 6. 5 Hz, 2 H H 2 propoxy) Mass spectrum APCl

489.2 (9), 488 3 VQ%@%@&%‘H}@ goiéggfo%m(s ontaTrhﬁxe ngﬂam?%a”pl e 21

of PCT Appli cafion 5778 can be synt esi zed as

EXAI\/PLEI 21 gl— (dsell 1ﬁﬂaeﬁtmgmphﬁsnydt¢mnotmdr sdlv(;xﬁg,zlsomblnlmm am%@ndpumgs{jféer; t

gui nazolin 6-yl e net a 6., Mo s added to a
sol ution of 3- ﬁbﬁﬁﬂcoﬁafso?ﬁygﬁﬁ?ﬁﬂl cihyl 6’(?’85‘3139’9”%9&%%‘%‘6 nL)

under N2. The ben]zg'l MB&ho@QQﬁzM@eﬁ%a&lﬁﬂﬁ)yfé@&lv&%l a%iﬁenclgﬂﬁor esul ting

suspension was stirred at 20C for ours and then cannulated into a

Scﬁl ut i oln 582 : ggér@gﬂwl&?pm&/ QT ﬁ@i}'c‘r:;“f, ICQ’(SW!??GZ il EFBIngonik G‘Pmr&@#\] . Med
em, e
sol ution was t 8 O]lﬁ)ea(l)lg.lécfgt(9 % Safn? H%r il gwﬁg{?lrfsf [gzg}yore Fglcgl%il’ut ed with

water and 5 expolaeﬂngtineglyd:nlﬂr@fanyihd estersb]frsed)xtangannnuxexbf thetes were dried
over anhydrous Na2S04, ntrat ed under reduced pressure and

chr omat ographe&"tﬁﬁ‘“&‘fsuﬁ’?‘ﬁ g‘lkﬁtl ng with Et OAc/ hexane ( 1:1 ) to

MeOH CH2C12| Et OAc (%eﬁdés)sut:ﬁ irfHriVluents, the composition can also include adjuvants,

4-1 ( 3br ormphenyl ) am no] - 7- (( 3- nor phol 1 no) pr opyl oxy] - 6-ni t r oqui nazol i ne (
1.75 g, 5% asuch q;evqtmg aasniseemulsifyip uspewding agents] gweeteningy/Bay¢ramz) 2S0] :
b 10.12 (s, 1 H I—li_},u ; %é?étg 1 H aromatic), 8.69 (s, 1 H aronatic),
8.19 (t, J = 1% ppriuming ), 7.88 (dt, Jd = 7.8 Hz, Jt = 1.4 Hz, 1 H,
H;j6' ), 7.49 (s, 1 HSu@feﬁﬂ’&hs 1) addTti@Bto(the active c8mpoinzd, mhyHontdirbsulpending4 (dt)
Jd = 8.1 Hz, J~=1.4 Hz, 1 H, 4'), 4.35 ., ) = 6.2 Hz, 2H, CH2CH2CH20
3.58 (t, J = 4280 asfﬂqexﬁ*ﬁPGhifF‘i_)de‘ﬁ%tSH?F@éiLB‘COf?‘%BO‘(ZYPXYCJhﬁW ol op
NCH2CH2CH2) | 1§n@s@tglt;(rpéste?s rﬁ\aocf%faﬁml deﬂﬁlogé?taWII\ﬁﬂx?\)met 7)%4 guintet, J =
6.6 Hz, 2H, CH2CH2CH2). 13 57.76, 1°S7.26, 153.76, 153.21, 140. 32,
138. 86, 1530. 37bem261t688garidg41@811r@¢aﬂm or TRRuL, of tixge Wbstama, and the Bike. 88,
67.87, 66.13 (x2), ) An s cal cul. ale or
C21H22Br N504' 0. ?5 H g’a‘ﬁ'f’%‘se%’ "!c‘:)fa% Bmg!’ S‘F?Qwﬁg "l(Fa‘J %ﬁlyost%’p fslioHg v CI'SO 3;
H 4.4, N 13. 84 b&prpired byatiking tlie].&ﬁbnhiﬁunﬂhehhépﬁistdthmi:nhﬁlﬁ))vnthrs@lmab[lmmder
(12 mml 0.686 g) was added in portions to a refl uxing ution of the
above 25 ni t r o§ORNEBYINgFECIPlentypr gamerysich s c9coa “EF’EPP‘MQ%Y{"E"&!YC oBor #i)
contai ning gl aQﬁﬁ}Josﬁ&?Wn& Ml ag‘gscgldrﬂf))rduﬂ}? téﬁﬁéﬂéthie@guﬁlﬁﬂﬁgﬁﬂdﬂp was
heated at refluxX wth vigorous stirring f m nut es then cool éd,

basi fi ey théermmmmddhere@mmﬁdmattmemﬁm ngnal cavig@nd ml@nggmea pad of
celite. The celj ad was washed with Et OH before the filtrate was
concentrat ed uncf eddced pressure, diluted 30 with water, and extracted
with Et OAc. The conb)dssgi fofrgéifor topded] bamistiution isbladetbintmkatsMpywdp€)3 WO

00/ 31048 _ 19 PCT/US99/221 1_6 over anhydrous Na2S04, concentrated under
reduced pressuf@ayifad Hﬁ‘lal?ﬁé& &b¢ aﬁwe&owﬁowéaseaqmmedavw ptanikeicopdifigns,i t h

CH2Ch/ Et CAc ( Ja;iéhz) I t@éc]fptéb?e&@) ddhd tives, buf]
6-am no-4-[ (3-brono eny 51 noj -7 [(3r’r%r ph%’y‘rﬁgesgrrvgﬁ‘;’/esox%/]&cﬁ|0nazoI i ne (
1.08 g, 2579 ayrca)eﬂaxhteai)myvbepmmted ,Ophthalmic formulations, eye ointments, powders,

and solutions are also contemplated as being within the scope of this invention.

The term “pharmaceutically acceptable salts, esters, amides, and prodrugs”
as used herein refers to those carboxylate salts, amino acid addition salts, esters,
amides, and prodrugs of the compound of the present invention which are, within

30 the scope of sound medical judgment, suitable for use in contact with the tissues
of patients without undue toxicity, irritation, allergic response, and the like,
commensurate with a reasonable benefit/risk ratio, and effective for their intended

use, as well as the zwitterionic forms, where possible, of the compounds of the



5 nmp (Et OAc/ hexane) | 58-160C. 1H NMR [ (CD3) 2S0], {400 MHz): S 9.37 (s, 1H,
NH), - 8. 40 ( 1H arorratic) 8.24 (t, J =1.9 Hz, 1 H HZ2), 712%29)(%@3

"= 8.2, 0 1 H H6), 7.42 (s, 1 H, aromatlc) 730 1
Hz, 1 H, ‘)?0“’37‘0‘28| (ddd, J = 8.2, 1.0, 1.9 Hz, | H H 4" )PCHUBYRYS 1 4
aromat i c) 5.36 (s, 2H, NH2), 4 20 (t, J = § 2 Hz 2H, 10 CH2CH2CH20), 3.59
(t, J 46Hz 4H, norpholino net hyl ene) ?50(t J =7.3 Hz, 2H,

NCHZCHZCHZ) 2. 3ve Sl%n Sphe4&im *Eartmeferm tnsmaaim%n zéxﬁ%nca%mtaﬁa J = 6 7
Hz, 2H, CH2CH2CH2). 13C NVR 8 154.8 | 50.19, 1 84, 14l

138. 50, 130. 16, otgamicaRid 4®Bucmzsaltgzﬂcc09pound19f ®5pre§em@nvmlorldﬁuesﬂsaltaw 81

66. 45, 66.14 (X 54. 77. 15 .53, 5 | S for 021
Dt N505_0. 25 EBHTS afcdip st d‘éf“‘%‘% ?‘g‘%ﬁs"%‘s‘é“gﬁ‘ﬁ?@ o (gqgggqn%g,ggﬁ

5.5; N, 15.0% T9 sepaitklyrrestiinglthd purifiedfcohipeumbianis ffeedabaforguviteaitable (0 50
Cacaass. % oL b aah o ook e e Hebies Rt
1-(3-dinethyl - a%mtﬁpxyamﬁl%haé G3adeHiokiaL, @%lfﬁ%%ﬁﬂﬁk@ﬁuhﬁa@e GERE~HC) (3
nmol , 3.27 mmol , ? ng). The reaction was stirred at OC for ‘15 m nutes and
then al | oved toow.allam vaenateo plentenpadmitaigr searatd, lowate; berafegbenoftgrladiate, 2 hours.
The sol vent was ved. u der

resi due was dil l?ilgﬂ) 1 105% 3‘teu? g{?tg{jr%%gg&@%a?a glrjsré‘g 5% 3?'%91%){{'& glthyil n\?\ll th

Et OAc. The conbingdla®; gRIRbKeptitiafed RictobidHat: amsh&yllsmphdsnalw $ale, and theltkeover
anhydrous_Na2S04, and concentrated under reduced, pressure. Chromatography

on Grade 191 al drestamay meluds caiiqns besede the elkali apdalkaling egripurgtplesepleas( 2: o8) |
N-[4-(3- bfom)p@@éimln) ﬁphﬂﬂ] otas}.%n{\/%?ﬂc%%?mag?eﬁ%%ﬁﬂtg F%Ef g%ﬁ%@ﬁo t 6-20
yl oxyJ 32 99

7- ((3- nor phol i no) prop qui naZzol i n-6-yl)acryl am as a
cream povvder npoxiEadawhiit? Gluhtersane ymiiopibhy, 26d ainird dums[maaamgsm]t notS 9 78

(s, 1 H 1 H_ aronmatic )

ar omat i c) T “(‘B‘?e%jgﬂ"T‘%“‘PBNF%é‘PF‘hﬁ%O“‘“f“ g%"ieﬂrylﬂnmg%mmg% wm’l H
H6"), 7.34 (t, dJmcth?lardmd"anéthﬂanﬁh@tﬂethﬂaxﬁﬂxe(&hylimiﬂe @quueq%ee ior27
(ddd, J = 7.9, 1.4, 0.8 Hz HH—4?‘672 (dd, J =17.0,

CH2CHOD) , 1%5. 33 (dampls, SM.Beyge, ¢t of., (PharmaceutioplSatisy” /. '3’7@??’ %@19376616192 |
.9 Hz, 1H, CH2CHGR CHZCHZCHZO) 3.58 (t, J = 4.6
Hz, 4H, norpholi noéhrr’ét%&’lz%‘%?‘,‘ﬁ%r.ch“gb’??e%ﬁ"%ﬂ 1 Hz, 2H, NOH2CHRGHR), 10
2.38 (br s, 4H, nor Hb:lamwtrswéphgrkrene)ticaliy @@eptqbir:mcmbtoxu: estefs of thiz, 2H,

GDODOR) . 13C NVR. b, 163 40, 356, & 141. 20,
131. 58, 12%0 19, E’E’Poi%ds 0@6 s giyentiogtinglude ?238@9%"‘% ’%‘ﬁheri’é‘gh%‘gky‘ﬂ%lpfé

L0 S0 1071 2 SRRy dettPhp At SRkt giyee 55 e
Found: G 265. 3; eblershsSiellhs abRaRYb esHRVRARAT] MEnSTIWRRES o Beisylec Lol iy 2

A431 human epi dernoid carcinoma cells and MDA- MB- 453 cel | s were obf ai ned
fromthe Ameri castelsydpe pfefidriadr Est€a|df @et dompoultd okehe IpkeaentVbvemitidn ray bt ai ned as
nonol ayers in dNE%(/Ing%JI becco s nodifie a]g({ medi unm) 1F12, 50:50

(G bco/ BRL, Bet H& rding1p SPRYSRY R et bovi ne serum The cells were
grown at 37Cin a hU@ﬁHﬂ&%fﬁhﬂHﬁ@&ﬁfc@ll%@&feﬁﬂaﬂb%n&&(%lﬂ& dFifle 25
Purification of Epidermal G owth Factor Receptor Tyrosine Kinase Human EGF
receptor tyrosi rfempponadel @E@thﬂamqlwlfmlé@ deriged éﬂ@]@nﬂnmm peiptagier noi d

h VM P15 e O G i B sdTBARRY Cyigs RIIERRIn MB it BAGET 5005 Vo
001 31048 PCT/ US§Rd,g2Lrd ﬁrm&tar biah@edchbin, HEhY ase%?gé&ﬁhm%ﬂlﬂcs ]199 aﬁiﬁlel S

were |ysed in 2 vol'unes of rer containing 2
EGTA, 1 % Tri t orm3¥dlscQgs in]thO eyl of @ach- @Ir 6- mmbermaudcm cmttzhomgnadat e, S mvi

sodi um f| uozlodg Sr?ﬁ_enlag%gelgpfd%ggat e’d from am?neortll%aagld(% all%mear}am%%s c/l .

_aprotinin

C1-C» dialkyl secondary amines are preferred. Amides of the compound of the

30 invention may be prepared according to conventional methods.
The term “prodrug” refers to compounds that are rapidly transformed

in vivo to yield the parent compound of the above formulas, for example, by



S i nmM phenyl net hyl sul fonyl fluoride (PMSF). After centrifugation at 2S, 000
X g for 10 minutes, the supernatant was applied to a fast Q sepf@(dgfgom .
colum (Pharmacia Biotech., Inc., Piscataway, NJ) and eluted wt near
gradi ent fr oNPE¥310B NaCl to 0.4 MNaCl in SO mM Hepes, 10% glPGEAIS8Y/221pH
7.4. Enzynme active fractions were pooled, divided into aliquots, and stored
at -100C. 10 Fi broblast growth factor rece}:ﬁ or (FGFR), platelet-derived
grow h factor ( N tai ned by
Tet hods. el |- kg onsi ARG HoReF ol ba S, M6y UL A AT EIINEGR 2881 2 o0y

al ., "Strategi ed/.BoellaltRrofdiragsas dNoyePelNeveSyslgmss Mot IKiofidseA IS bitors Wth

Anticancer Acti o Ant i cancer, 994 - 35| ,ch i
her eby i ncorporg"@é’ ée“l“é? @Hg@%fgeufy?%lg%ﬁénﬂsdg?éu% §49'S eﬁmg dfsays
for 1CSp deter mRwhé %ﬁeﬁhﬁh@h@ﬁﬁd‘c@ﬁtﬁ&d%%cﬁﬁoﬁ\@hd Périghih6 Pfélsé}t1987 (U¥i bf por e

MADVN6SSO, M I lipore, Bedford, MA). The total volume was 0.1 nL containing
20 v Hepess, pHWihl@lfl afS@%W%‘@dh?Iﬁ\Wﬁﬁ@éﬁ"ée 40 nmM magnesi um chl ori de, 10

~M ATP cont ai ni ng O [ 1} ALEont 7R AR
acid/tyrosine (Si gmasrgecm gﬁndggﬁ ért .enlt_ouielgt?ow, fé"%gm(%eu?eg]p?te%ne& or
t yrosi ne ki nase,dosapt leygpriophid mnge ofi dbotii @ hso afout h)iDBntggrer dayl Focamponant s

except the ATP are a to th l.at e incubated w th shaking
for 10 minutes g‘t'm?gégelﬁ'h V“l‘%%lg?%\gwe'lggt cgt hf"l“ aéaéﬁgﬁg“ {“ﬁéﬂgﬁfg and the
plate is incubatggu. OlthQbB@trlOb%#éﬂﬁlﬁgram-r&eodﬁaﬁé% O?eﬂ&a ligEEFRRhE dhRY
addi tion 10({3 25 0.1 o g?f Zgﬂé)é’tsgl oroacet:néoamd o hgd ‘F he piiateéls kept
at 4C forllat | eapecilic @sigh QYEVET, CRRVATY HeOTSHBIBPIEat P@ﬁgplcel@: gengoaa The
wells are then oration
determ ned wt h\/@ﬁ{}éf?ﬁa& ;egﬁgcm\#lkpgpeco &q'm?efmS]Abgs{?éi/éaegPﬁ’g I'n rhg F}Ful ar
ki nase donmi ns @bnﬂiﬁ@?benﬁg;ﬁeatamdnd mubhannaicedxgutaba&m@&f\ﬂ&l domgmunhdhbsiagf or

c-src were perfor as, descri. bed for th receptor except that 10 nM
Mangenese chl ori‘lﬂg\?&i@ detsEpigAeR ehPRtIM %g? ﬁfapm\*/@lewaélfewsweﬂz EG-- and

Her e~ul i n- dependggiwmtty ifsé HGuRTIATAOAE Y| ation assays 12 May 2003
PCTI US99/ 22116 A431 human epi dernoid carci noma cells or MDA-MB-453 cells
were growb in 6-wel | Tezpmporns dbb@lpremdmnﬁmmml%nwrﬁhb'ntedrae&Msrataed in
senun-free nedi 3 Iy | X e varl
concentrations of fvé’.{"td?%g ‘Hl(t:lg a(x)'xt&%c UICJg%ﬁgapqalﬁ Qgierﬂssuc ourﬁsr et %hen
stinul at ed w t h aadttinelike. ﬁﬂgdfng{alﬂthfﬁﬁa(tém&yﬂm) amrcoihﬁdagdi aqmbeeéxﬂg@then
(MDA- MB-453) for 5 m néque%? L extrag&ﬁ‘ were nmade, . and the reduction in
phosphot yr osi ne WREYVaE fEdneputResss Of fediresent EERORn Bl ot ti ng Procedur e
Extracts were made by ismkm&m tROAPhRA § e RitRerZyRihe®dallh) Pk éduegd baem i |
O buffer (2% sodi um dodecyl sulfate, 5% beta-nercapt oet hanol 10% gl ycer ol
and 50 mMOrris, hielogicaly pradupedmich ps threughupetabakisat ed to | 00C for 5 mi nutes.
Proteins in the | ysat e hore5| S
and el ectrophoreti caI]I@il \q?rkg%’é gg&;@%ﬁ%ﬁg@% ?'I“X% %giécgﬁuilg& OFh ?’gn
washed once in [ahd ard\lhoTIintSndeﬁltb Rmat, thé SecifidhiNa linclidifg fife £ ixiknglih Ady de] (TNA)
and bl ocked I S overnight in TNA containing 5% bovine serum albumn and 1 %!
oval bumi n. The rB#B¥ane was blotted for 2 hours with antiphosphotyrosine
anti body (UB1, Lake Placid, NY, 1 FglnmL in blocking buffer) and then washed
twice in TNA, once in TNA containing 0.05% Tween-20 and 0. 05% noni det P-40
and twice in TNA. The nenbranes were tHeW\Midd$at ed for 2 hours in bl ocki ng
buffer containing 20 0.1 pC/nL of [1251] protein A and then washed again
as above.sffter the t&aﬁﬁomwa@ws ,;tt:)&yzeagg followaded into a filmcassette
and exposed to X—AR x-ray fil mfor )_’L ays Band |nten5|t|es wer e
det erm ned wi t h M-{#A3€hlaied<fuonenphe ine)-d4 kA ) 3y
21 and conpound & re abl ut equal ly active agal nst purl f| ed EGF receptor
tyrosi ne ki nase, M ed 25 receptor autophosphorylation, and
her egul i n- medi at ed tyrosi ne phosphoryl ation

Step A: 4-[(3-Chloro-4-fluorophenyllamino}-7-fluoro-6-nitroquinazoline

Powdered 4-chloro-7-fluoro-6-nitroquinazoline (J. Med. Chem.,
30 1996;39:918) (82.77 g, 363.7 mmol) was added in batches over 10 minutes to a

mechanically stirred solution of 3-chloro-4-fluoroaniline (53.183 g, 365.3 mmol)



In vitro. wo oor3loas -23 Table 1 12 May 2003 PCT/ US99/221 | 6 EGF
"Recept or EG-- Medi at edHer egul i n- Tyr osi ne Ki naseRecept or Medi dat ed MIZ.CSO
(nM Aut ophosphoryl ati onTyr osi nel C50 (nM Phosphoryl ati onl C50 (~' ~ anpl e
213. 65. 36. 4%%{1%* 12.02.99.0 1IN VI VO TUMOR | NHI Bl TI ON ASSARCTHEREHAN
-epi dernoi d carci noma, A431, was propagated in vivo by serial
transplantation. This tunor nodel was sel ebred for these studi es because of
15 5 knoun depeRFRNGRIHBRNahAG, RS %,%%%ﬁBl)ﬁx?(soS{oBMd?(I’%G@L} képt GRlidry Stage
responsi veness to nonocl on antibody therapy in Vivo. I'n this experinent
nude mi ce wei ghnitgpgidoR an ipearash. ide éce-bgph was sehayed eUtha ardobthy addition, 30d ny
A431 tunor fragments in the.region,Qf the right axilla on Day.0, Tunors

were al | owned to%’BW"FS wgs ﬁ%‘gg‘?ﬁﬁ%l‘gé‘ﬂt o_%ﬁ%hll?ﬁ m 'tu_rWPSclltl'e? f@ec{ & Uhor
bearing 10 ani mg}, fceViRiIg ﬁ@%%nzmnﬁg%mﬁédmﬂqhe&slm@rthrﬂio%ag_es-
Animal s were treated perorally for 15 consecutive days with the isethionate
sal ts of Bxanpl ev/2RoamslLxwepadded dropwisevatitrstirripe Aif et firdral @nsailiéss thean be
prepared by titrating the conpounds into salution with 2 equiyal ents of

i set hi oni ¢ aci dMIUEAYAERYCRRES e &nﬁfpeef%ii‘é%éobqWﬁi)nv\%pdﬂ#‘.d‘l'l’ﬁe cont r ol
ani mal s receive Yo (ahiafa/ 25 XL R0 E), SHRET(h SEIY0 MBS 2R ofhof UITOT
growt h del ay, Tgé?ﬁzgforl]lgd a(g H]ae .cﬁ??fe.rence?’ I N éays, for’the '%?8 té)?j and
control tunmors {PxnesetL)2theNdlibdiiRnirired, Md haldridd inBahsumdBvedl 5Rr be
represented as the percentage of tunmor growth inhibition, defined as the
tunor growt h delPa@scik 75uWRfbrid hvtws tegivb dr[(BEhibreedfiwerdphertyil jasna}OORorhar ger
tunor growth delays and tunor growth inhibition values are indicative of 20
nore actine ConMpaiieGuinoRhd El10Galg, 9Mmadsy gt & mietrd o soiid. USINMRIMP 1 or
Maci ntosh (SAS Institute, Inc., Caré, Nrﬁ% WO 00/ 31048 -24 12 May 2003
PCT/ US99/ 221 | €DMsihdehd ekt (edidstH). 7 k@) Torfo? Her blk H-Deb &Y (3 dd¥s) Tunor
Gowth Inhibition (% Exanple_211818. 4123Ex,an‘7ol e 2152~ 717l Con}:_)Iound

11841. 3275Corrp0tﬁ13)’ $d{deg36£2.7, 6.8 Hz, | H, H-2"), 779 (d, /= 12.4 Hz, 1 H, H-8),

7.74 (ddd, J=2.7, 4.2,9.0 Hz, 1 H, H-6"), 7.43 (t, J= 9.2 Hz, 1 H, H-5).

bl

Step B: 4-{(3-Chloro-4-fluorophenyl)amino]-7-[3-(4-morpholino)propoxy]-

15 6-nitroquinazoline

A solution of potassium trimethylsilanolate (57.73 g, 0.45 mol) in

dimethyl sulfoxide (DMSO) (150 mL) was added dropwise over 50 minutes to a
bright yellow slurry of 4-{(3-chloro-4-fluorophenyl)amino]-7-fluoro-
6-nitroquinazoline (50.503 g, 150 mmol) and 3-(4-morpholino)propan-1-ol

20 (32.67 g, 225 mmol) in DMSO (250 mL), stirred vigorously under N2 on a 25°C
water bath. Immediate deep red color, and by the end of the addition the reaction
mixture was a deep red-black viscous mixture. After 6 hours the reaction mixture
was poured slowly onto stirred ice-water (4 L) containing saturated

NapCOj solution (150 mL). After standing for 13 hours the orange-red shurry was

25 collected by Buchner filtration. The precipitate was rinsed with dilute NaOH
solution (0.05 M, 500 mL; 0.02 M, 500 mL), dilute NaHCO3 solution

(saturated/5, 500 mL) and water (2 X 500 mL), and air dried for 4 hours, and then

overnight at 50°C in a vacuum oven over P2Oj5 to give 4-[(3-chloro-
4-fluorophenyl)amino]-7-[3-(4-morpholino)propoxy]-6-nitroquinazoline (62.47 g,
30 89% corrected) as a bright orange-yellow solid. }H NMR (DMSO0-dg): 8 10.11 (s,



The val ues for conpound 1 are significantly different fromthose for
Exanpl e 21 based on the tinme required for individual tunors tOIQWB 0
"nmg. p <0.05, student's t-test. VEGF SECRETI ON ASSAY 5 Vascul ar endot heTli al
growt h factB‘fD‘("(?EQ#), which is also known as vascul ar per meal T/V$3/2RHét or
(VPF), is thought to be the major angi ogenesis stinulator for nost types of

cancer. There are many inducers of tumor VI secretion, and two of the
most potent are; ,Ir@'xg;,@?ﬂsg,rpmh-i){:l@.ts@(s,(n'iﬁi-z rych § aans £ arqrignggnot h
factor al pha, both of "which are |igands for EG- receptor 10 (EGFR). The

i nhi bition of VHIF)sE? atddoh=126E4l3, 8.0 bz, drH.d6)aingd dgdrm B0 &z bk Hadith can
|l ead to tunor regressjqn in eve rti i nhibi.tio f. VEGE secretion
can lead to t hee}g‘é}s@’rfu@t H()i?’ 6158&&:&?§Fré85?hﬁg13&7&]‘b}|%§3 Q\//Zeg‘-':sl'é'l s in
tunors. (Benjamp,L,.E | ; E, i th i I of VEGF
expression in E??trjnr%r?}éoemﬁ?fd%%# ’an 815 Ig%gg—tll’h]g?ﬁ 1 2?3:(?)&2%2%& ng and

regressi ons of heraneH oRlIfY, A% teki@t, Vese s, Py, YEShropok{pdr anal . Proc. Natl.
Acad. Sci. USA, 1997;94:8761-8766). W have conpared two EGFR tyrosine

ki nase inhibitors, conpound | and Exanple 21, for their effect on A431
tunor cells. Ag&tepsC: A48hidodrBschistovi-fmroptengloamiauRd-[3-(dnexpect edl y
produced a greater antitunor es,ponfe (T-C = 53 days) than Exanmple 21 (T-C
= 26 days). See%@gﬁm%ove. Next, we examined the effect of
bot h conpounds on A43xls<§l§t¢c5r%ﬂ@R3QBIoV§%uoT&bh@H§l)a%%9}7 $q4conpound 1 was
superior to Exanple 21 in inhibrting VEG- secretion 12 May 2003 WO

00/ 31048 PCT/ US@eurplrdlin®)propdxydio-mitrgquinagolie (62.9¢,1136.2 mmod) .16 tettakydrofmpound 1

bl ocked - or < al-pha stimul at ed VE secretion. 0 ast o= ~M
ool e 2801 nini 157 UEY VDR Rl pa S Bl st (8 3080 8 = 235 e
with 0.1 ~ M of f50NPOLRShrd.-Futhdr madvkwicﬁéngzos@mwaagdt, and Mchix@fe was
EG--stimul ated VEGF secretion by 63% and 0.5 p,Minhibited by 86% In

contrast, 0.1 phliydfogenaierht &urther #.3B bpursaaderdie spmakanditions \Ehereastienet i on by
48% and 0.~ p. M .2 i.phi hi Eot | i b
5790 S| ar "+ oduride PP LAg petel HoB BE S 36t BN BpdbrTFUREE bizbeuRl Y

secretion in pl aegivef6-dfino-H[(5-hidroH-faongphamygl )aminoR74h3(ed TG al pha

stimul ated VEGF secretion b reater. t 809 reas the 10 sane .
cohcent ol on o ERRIHI ORI BOUEE GRG! B SLAu FOreD By SPIRaHEBhd 1

al so appeared tq_j. ahibi L. kv f 1V et i B 1 cells
wher eas Exanpl e%ﬁii&hzggN Er}'(t)ézlﬁ P%??&%Vé? hzﬁt;)la%’olA%?ﬁﬁugtr:rg%{Ségi}gg %?? Oggg’ci noma
cells, obtained fI9m § 1A \T8Y, €37, 7.79 (ddd, J= 2.5, 4.5,9.0 Hz, 1 H, H-6’), 7.40 (s, 1 H,

H-5), 7.40 (t, J=9.1 Hz, 1 H, H-5"), 7.08 (s, 1 H, H-8), 5.38 (brs, NH»), 4.19 (t,

J=06.1 Hz, ArOCH»), 3.58 (t, /= 4.4 Hz, 4 H, H-2 morpholino), 2.49 (t,
20 J=7.0 Hz, 2 H, NCH>), 2.36 (brs, 4 H, H-3 morpholino), 1.97 (pentet,
J=6.5 Hz, 2 H, H-2 propoxy).

Step D: N-{4-(3-chloro-4-flupro-phenylamino)-7-(3-morpholin-4-yl-propoxy)-

quinazolin-6-yl}-acrylamide

Isobutyl chloroformate (27.2 g, 0.20 mol) was added dropwise over
25 10 minutes to a solution of acrylic acid (14.40 g, 0.20 mol) and triethylamine
(40.48 g, 0.40 mol) in THF (800 mL) stirred under nitrogen at 0°C. After a further
10 minutes, the white slurry was transferred to a -25°C cooling bath and stirred
under nitrogen for 20 minutes. 6-Amino-[(3-chloro-4-fluorophenyl)amino}-
7-[3-(4-morpholino)propoxy]quinazoline (43.19 g, 0.100 mol) in THF (500 mL)

30 was added dropwise over 1.33 hours. The cooling bath was adjusted to -20°C, and



15 Type Culture Collection (Rockville, MD) were cultured in Dul becco's

- MEM F12 nedia (DMEM F12) supplenmented with 10% fetal bovine Se{1hfhy Kgsor to
drug and grovvth factor treatnment, cells were washed three tines i'M Sefum
free DVEM PYQ9931845 | s were treated for 2 hours with the i ndPERVEW22116
concentration of conpound 1 or Exanple 21 ?rl or to the addition of either
10 nglmL EGF or TGF 20 al pha. After 48 holif's of incubation at 37C, nedi a

was removed an%ﬂé}%ﬁ@erﬁ@é%@me FOEtion Eﬁﬁm%kti%u@,mx% GHALiES §ERatefO-

Pur chase, are perforned on hedi a sanpl es | 'ow ng t e manufacturer's
i nstructions. Thed meyin o mirtioiAdtead0 aynateeths neastiom glixavrei wastpebredamtd orm 25

o 212 S SRS S LA,
Exanmpl e 21 SF +tdddor l%@(’@ﬁﬁﬂ ﬁas?theﬁguﬁmkgﬁﬂ%@tﬂﬁ@?e%tafe Whirinsel with~. M
conpound 1 SF + EGF + O npound 1 SF + EGF + 0.1 p. M Exanple 21 SF +

EGF + 0.5 p. M BvaerfRe 121_4:) spr dnerr@rr la$|f;m'as@dtherr@edmm YaCHWP O¥EHBYFId 1 SF +
TGF + OS AM TGF +.0 21 SF + TGF.+ 0.5 1t M
Eeaml 6 21 10, HEDSAOE G 16de050 Fid e hforbin lorduroamBl 1 Do
46 60037 440 1 8 4034 190
1976 37 766 %[3%@8@"@@1‘1?%3%’3%’%@%“%%igﬁ%gylﬁréﬁgé%g;9%176%1 24 57 12
May 2003 -27 Clubtdfectéd) a3hgreeaishyulow solid. The mother liquors precipitated further

N- [ 4- (3- chl 4-1 | | 3- hol 4 | li n-
BT el oo e SRR ETTR o a5 SR DB ) & SPEBE e ™3 R
phar maceygi cal |4 REEARLEMNY KrEQRR frb@Rt zm; g,q@%ﬁhc%e&c@d)cgmggmhof daim

1. 3. Use of a therapeutically effective anount of a conpound of Claim1lin
the 10 prepar atyelowesblid Resaistrdliaation pHihismatarialfrpre DMSO r¢quqe<§)éﬁ%eqfnt asavi ng

cancer. 4. The use of OCI%\% m){}/& raethelé;éa???éséf%l&?%dtcancer 5. The

use of O ai m 3 et %e” ncer on ¢ancer
Co4Hy5N503CIF-0.85H,0: C, 57.61; H, 5.37; N, 13.97%. Found: C, 57.51; H,

5.26; N, 13.88%. 1H NMR (DMSO0-dg): 8 9.81 (s, 1 H, NH). 9.63 (s, 1 H, NH),
15 8.87 (s, 1 H, H-5), 8.54 (s, 1 H, H-2), 8.15 (dd, /J=2.5, 7.0 Hz, 1 H, H-2"),

7.81 (ddd, J=2.7,4.4,9.0 Hz, 1 H, H-6"), 7.43 (t, J= 9.1 Hz, | H, H-5'), 7.30 (s,

1 H, H-8), 6.72 (dd, J=10.1, 17.0 Hz, 1 H, H-2 acryloy}), 6.32 (dd, /=9,

17.0 Hz, 1 H, H-3 acryloyl), 5.83 (dd, /= 1.9, 10.1, Hz, 1 H, H-3 acryloyl),

4.27 (t,J= 6.2 Hz, ArOCH>), 3.58 (t, /= 4.4 Hz, 4 H, H-2 morpholino), 2.48 (t,
20 J=17.1 Hz, 2 H, NCH»), 2.36 (brs, 4 H, H-3 morpholino), 2.00 (pentet,

J=6.5Hz, 2 H, H-2 propoxy). Mass spectrum APCI 489.2 (9), 488.2 (35),
487.2 (26), 486.2 (100).

The compound of Example 21 of PCT Application Number
PCT/US97/05778 can be synthesized as follows:

25 EXAMPLE 21
N-[4-[(3-Bromophenyl)amino]-7-[3-(4-morpholino)propoxy} quinazolin-

6-vllacrylamide

Sodium metal (27.6 mmol, 0.63 g) was added to a solution of
3-morpholinopropan-1-ol (22.0 mmol, 3.20 g) in THF (60 mL) under N». The



6. Use of a therapeutically effective anount of a conpound of Claim1l in
the preparation of a nedicanent for treating or preventing res]?fﬁggbﬁnl na .
" patient having restenosis or at risk of having restenos-s. e of a
tyrosi ne ki WO&31MRi biting amount of a conmpound of O aim 1 nREHESII22IT6
preparation of a nmedicanent for irreversi 38%/ i nhi biting tyrosine kinases in
a patient in need of tyrosine kinase inhi io 8. The use of Cdaim7
wherein the tyrQsiifge &Eg&%xdnswéq?ﬁed%&@c e Hb%@s 2 thdrBdafhiiaieAgssian the
tyrosi ne kinase 1s erbB . The use of Claim7 wherein the tyrosine
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: a]Ef \6/1 ]q IC SL]C ?(} ]C?]lgg gficxg‘?h&]%c gﬁ% ?%,J ‘]%gg?ﬁl]ﬁfea ‘%c a]?ed < g (r:eaS l(l:rgl] aé]a] ca] cal ca] ca] ca]

ca] ca] ca] ca] ] C%ﬁﬂ%ﬁ@%ﬁ éannC@s]aG@ilfa&xﬁﬂﬁﬁélhmg@aﬁﬁ/@ﬂabi%tom (1:1)to
109&' () - GLO%& () 0%4t#& ()-Flv,!10% _ & ()-
y#s10%& () - 4d ELM&.@BI&RO)&C#(&%S/& diye 6&&6%4([03-%&%1;@4) ArBihOPE[(3) - , 1098 () - [

dE3 : 10%& . 10% 0% $° 10% 410% () -9, 10%& (

Y-\ =YF3" 10((%23&' (morph g‘v@‘%ﬁ@%@‘ﬁ"“ ?ﬁ@g P(%Q br@)&?ﬂ?@?&% - 10 10
100f ; 109%8s () - ﬁg@@mﬂgk&g@gg 16dec f Z" 10%30& () Y1090 () - ! b6

100008 (3-P 1 6P 1000R WLO%OE! () - bMEXJ<=! 1000

1000 X0" 10%00& I Niver %@g (4(@14&11:9@ (s) 1R! WA, 1040 ES 1) arbmatic),
'1090& ()-A oMr=I'b ! 109Z2&" (
8.24(t,J =19 Hgz, 1H, H-2' ), 7.86 (ddd, J = 8.2, 0.8, 1.8 Hz, 1H, H-6"), 7.42 (s,
1H, aromatic), 7.30 (t, J = 8.1 Hz, 1H, H-5%), 7.21 (ddd, J = 8.2, 1.0, 1.9 Hz, 1H,
H-4%), 7.09 (s, 1H, aromatic), 5.36 (s, 2H, NH»), 4.20 (t, J = 6.2 Hz, 2H,
10 CH,CHpCHO), 3.59 (t, J = 4.6 Hz, 4H, morpholino methylene), 2.50 (t,
J =71.3 Hz, 2H, NCH>CH>CH?>), 2.39 (br s, 4H, morpholino methylene),
1.99 (quintet, J = 6.7 Hz, 2H, CH»CH»>CH)»).
13C NMR: § 154.88, 151.94, 150.19, 144.84, 141.94, 138.50, 130.16, 124.66,
123.02, 121.09, 119.65, 110.42, 106.37, 100.81, 66.45, 66.14 (x2), 54.71,
15 53.29 (x2), 25.50.
Analysis calculated for Co1Hp4BrN505-0.25 HyO requires:
C,54.5;H,5.3; N, 15.1%.
Found: C, 54.6; H, 5.5; N, 15.0%.
To a stirred solution of the above 6-amino-quinazoline (0.50 g,

20 1.09 mmol), acrylic acid (6 mol, 6.54 mmol, 449 L), and Et3N (excess, 2.0 mL)
in DMF (20 mL) under N was added 1-(3-dimethyl-aminopropyl)-3-
ethylcarbodiimide hydrochloride (EDCI-HCI) (3 mol, 3.27 mmol, 627 mg). The
reaction was stirred at 0°C for 15 minutes and then allowed to warm to room
temperature and stirred for a further 2 hours. The solvent was removed under

25 reduced pressure, and the resulting residue was diluted with saturated
NaHCO3 and repeatedly extracted with EtOAc. The combined organic extracts

were washed with brine, dried over anhydrous NaySQ4, and concentrated under

reduced pressure. Chromatography on Grade 11 alumina eluting with
EtOAc/hexane (9:1) to MeOH/EtOAc (2:98), N-[4-[(3-bromophenyl)amino]-
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oP1 cream powder mp (EtOAc/Et')O/hexane) 170-172°C.
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&C&@ 1! 1 ! 10% HENMRIEADYHROY:)S 9.18 (s1 OHLOSBY)OIR2 (3, 18, NH), 8.89 (s, 1H,

7109 ()-59!'10%& ()-c&&'"' "' (}"?b@ sf10% & ()- 10% & ()- 910% & ()-!

Y109 ( & ( ) 108rp®iatiy); 8. 56, 1 5befontagicy, 8- 1841, ¢(=2) P)HA Eb‘@‘l -2"1,0PR &Lt ¥,

2%‘:;?08/4( (&) ;*,t }_8?;? &88 Hzgh?,ﬁ-%() ’9 53299%&& g&,( 5}}%‘585 9 30 (s IN aronrargxtsij@ %
3109 & () - 310% Rinf Yadury — b 1. F1/ 1H.QY68 €02 (&, ULOPA S 102 1zSHOA & () -
CH,CHCO), 6.33 (dd, J = 17.0, 1.9 Hz, 1H, CH»CHCO), 5.83 (dd, J = 10.2,
1.9 Hz, 1H, CH>CHCO), 4.27 (1, J = 6.3 Hz, 2H, CHpCH»CH»0), 3.58 (t,
J = 4.6 Hz, 4H, morpholino methylene), 2.48 (t,J = 7.1 Hz, 2H, NCH>CH>CH)>),
10 2.38 (br s, 4H, morpholino methylene), 1.99 (quintet, J = 6.7 Hz, 2H,
CH,CH;,CHjy).
13C NMR: 6 163.49, 156.68, 154.96, 153.92, 149.19, 141.20, 131.58, 130.19,
127.16, 126.95, 125.52, 123.97, 121.03, 120.52, 116.78, 108.80, 107.28, 66.96,
66.14 (x2), 54.54, 53.28 (x2), 25.31.
15 Analysis calculated for Co4Hy6BrN503-0.5 HyO requires:
C, 55.3; H, 5.2; N, 13.4%.
Found: C, 55.3; H, 4.9; N, 13.3%.

COMPARATIVE STUDIES

Tissue Culture

20 A431 human epidermoid carcinoma cells and MDA-MB-453 cells were
obtained from the American Type Culture Collection, Rockville, MD and
maintained as monolayers in dAMEM (Dulbecco’s modified eagle medium)/F12,
50:50 (Gibco/BRL, Bethesda, MD) containing 10% fetal bovine serum. The cells

were grown at 37°C in a humidified atmosphere containing 5% CO» in air.

25 Purification of Epidermal Growth Factor Receptor Tyrosine Kinase

Human EGF receptor tyrosine kinase (EGFR) was isolated from A431
human epidermoid carcinoma cells by the following method. Cells were grown in

roller bottles in dMEM/F12 media (Gibco/BRL, Bethesda, MD) containing 10%
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0. 1 MNaClto 0.4 M aCl in 50 Hepes 10% glycerol, pH 7.4. Enzyme
active fractions were pooled, divided into aliquots, and stored at -100°C.
10 Fibroblast growth factor receptor (FGFR), platelet-derived growth factor (PDGF),

insulin and c-src tyrosine kinases were obtained by methods well-known to those

skilled in the art. For example, see Fry, et al., “Strategies For The Discovery Of

Nove! Tyrosine Kinase Inhibitors With Anticancer Activity, Anticancer Drug

Design, 1994;9:331-351, which is hereby incorporated by reference.

15 Tyrosine kinase assays

Enzyme assays for IC5q determinations were performed in 96-well filter

plates (Millipore MADVN6550, Millipore, Bedford, MA). The total volume was
0.1 mL containing 20 mM Hepes, pH 7.4, 50 pM sodium vanadate, 40 mM
magnesium chloride, 10 uM ATP containing 0.5 pCi of [32P]ATP, 20 pg of poly
20 Glutamic acid/tyrosine (Sigma Chemical Co., St. Louis, MO), 10 ng of EGF
receptor tyrosine kinase, and appropriate dilutions of inhibitor. All components
except the ATP are added to the well and the plate incubated with shaking for
10 minutes at 25°C. The reaction is started by adding [32PJATP, and the plate is
incubated at 25°C for 10 minutes. The reaction is terminated by addition of
25 0.1 mL of 20% trichloroacetic acid (TCA). The plate is kept at 4°C for at least
15 minutes to allow the substrate to precipitate. The wells are then washed 5 times
with 0.2 mL of 10% TCA and 32p incorporation determined with a Wallac beta
plate counter. Assays using intracellular kinase domains of PDGF, FGF, and
insulin receptors, as well as those for c-src were performed as described for the

30 EGF receptor except that 10 mM Mangenese chloride was included in the

reaction.



10f &109%& () - 9$MLOY ()-g 10% () - SAAABBCICYCz[: bC 109&XX& () -
z109%&' ()-!s! 10%& () - 8! Csl 109 ()-8 Y?10%& ()-!#: 10%& () - YCCOCTRRih) 3086

109Kk & 10%bé&!’ 10%{ b&’ 10%
10% ] & ( () wB[%%@éEE{Y?bCIJY 10ty8&' ()-1Y, {10(Vé)C(C& ()- 2 Pﬁ%‘ﬁﬁ%z%‘“)lw

10%5S& () Y, 10%m& ()- 10%k& ()- EEBEEEEEFUV7Y

| 109G°& ()-10967& ()-, 109F& () - YWLOYT& ()" 10## 10## 10##1|Y,

10%#& () - FFYREEEGHARE lin%ie@%dl%&r&lﬂe > phodPiehdation assd BT & () - Y

T1090& ()- 10 & ( #10%r&' GHHI K KaRAEU7Y [E & T0UT&' () - 90%&: () - |
3:1099& ()- 10%& /; ermidqauginea cellaier S AMBEL MYl BEvas () -
/f109@& ()--10 & g O =4
"10% (& () - ﬁfg ‘%B 5 Jeul‘gﬁ OOQ?OE%%&@@'%O%(Q’ %’éd- ms!'f'o'{f/g%m%?wegpf@
71090& () - - o/\matgaRprS}mlm! The dOBEYErY eXPoBEYFHEIrO)S COrLOs@itions 8f G0E0%T&’ () -

i‘g?;g-} & g )- ! >co';n]p%(z%)8 (% o(r )E}aﬁmﬁgg‘] l{'orvy?)%\grs m;(i tlllerji(gg/muf%te@v@;t}; enlt'her 0(6-6 Té/& L( )-F
EGF (A431) or 10 ng/mL heregulin (MDA-MB-453) for 5 minutes. Cell extracts

were made, and the reduction in phosphotyrosine was determined by western blot.

Western Blotting Procedure

Extracts were made by lysing the monolayers in 0.2 mL of boiling Laemili

10 buffer (2% sodium dodecyl sulfate, 5% beta-mercaptoethanol, 10% glycerol and
50 mM Tris, pH 6.8), and the lysates were heated to 100°C for 5 minutes. Proteins
in the lysate were separated by polyacrylamide gel electrophoresis and
electrophoretically transferred to nitrocellulose. The membrane was washed once
in [10 mM Tris, pH 7.2, 150 mM NaCl, 0.01% sodium Azide] (TNA) and blocked

15 overnight in TNA containing 5% bovine serum albumin and 1% ovalbumin. The
membrane was blotted for 2 hours with antiphosphotyrosine antibody (UBI, Lake
Placid, NY, 1 pg/mL in blocking buffer) and then washed twice in TNA, once in
TNA containing 0.05% Tween-20 and 0.05% nonidet P-40 and twice in TNA. The
membranes were then incubated for 2 hours in blocking buffer containing

20 0.1 uCi/mL of [1251] protein A and then washed again as above. After the blots

were dry, they were loaded into a film cassette and exposed to X-AR x-ray film

for 1 to 7 days. Band intensities were determined with a laser densitometer.

The data in Table 1 show that Example 21 and compound 1 were about
equally active against purified EGF receptor tyrosine kinase, EGF-mediated
25 receptor autophosphorylation, and heregulin-mediated tyrosine phosphorylation

n vitro.
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Example 21 3.6 5.3 6.4
compound 1 2.0 29 9.0
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15

20

IN VIVO TUMOR INHIBITION ASSAY

The human epidermoid carcinoma, A431, was propagated in vivo by serial

transplantation. This tumor model was selected for these studies because of its

known dependence upon the EGF receptor for growth and its early stage

responsiveness to monoclonal antibody therapy in vivo. In this experiment nude

mice wéighing 18-22 grams were implanted subcutaneously with 30 mg

A431 tumor fragments in the region of the right axilla on Day 0. Tumors were

allowed to grow to a mass of 100 to 150 mg, at which time the tumor bearing

animals were randomized and distributed into treatment cages. Animals were

treated perorally for 15 consecutive days with the isethionate salts of Example 21

and compound 1 in water. The isethionate salts can be prepared by titrating the

compounds into solution with 2 equivalents of isethionic acid. Treatment was

based on average group weight. The control animals received water. Evaluation of

the experiment was based on tumor growth delay, T-C, defined as the difference,

in days, for the treated and control tumors to reach an evaluation size of 750 mg.

Data can also be represented as the percentage of tumor growth inhibition, defined

as the tumor growth delay divided by the number of treatments times 100%.

Larger tumor growth delays and tumor growth inhibition values are indicative of

more active compounds. Statistical analysis was performed using JMP for

Macintosh (SAS Institute, Inc., Cary, NC).
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Compound l 413 275

Compound 1 5 53.2 355

The values for compound 1 are significantly different from those for Example 21
based on the time required for individual tumors to reach 750 mg.

p <0.05, student’s t-test.

VEGF SECRETION ASSAY

Vascular endothelial growth factor (VEGF), which is also known as
vascular permeability factor (VPF), is thought to be the major angiogenesis
stimulator for most types of cancer. There are many inducers of tumor VEGF
secretion, and two of the most potent are epidermal growth factor (EGF) and
transforming growth factor alpha, both of which are ligands for EGF receptor
(EGFR).

The inhibition of VEGF secretion results in an antiangiogenic effect and

10

can lead to tumor regression, since even partial inhibition of VEGF secretion can
lead to the destruction of newly formed immature blood vessels in tumors.
(Benjamin L.E. and Keshel E., Conditional switching of VEGF expression in
15 tumors: induction of endothelial cell shedding and regression of
hemangioblastoma-like vessels by VEGF withdrawal. Proc. Natl. Acad. Sci. USA,
1997;94:8761-8766).

We have compared two EGFR tyrosine kinase inhibitors, compound 1 and
Example 21, for their effect on A431 tumor cells. Against A431 tumors in vivo,
20 compound 1 unexpectedly produced a greater antitumor response (T-C = 53 days)
than Example 21 (T-C = 26 days). See the assay set forth above. Next, we
examined the effect of both compounds on A431 secretion of VEGF. To our

surprise, compound 1 was superior to Example 21 in inhibiting VEGF secretion
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from A431 cells in vitro. At 0.5 pM. compound 1 blocked EGF- or TGF-alpha
stimulated VEGF secretion. In contrast, 0.5 uM Example 21 inhibited VEGF
secretion to almost the same level as observed with 0.1 pM of compound 1.
0.1 uM of the compound 1 inhibited EGF-stimulated VEGF secretion by 63% and
5 0.5 uM inhibited by 86%. In contrast, 0.1 uM of Example 21 inhibited EGF-
stimulated VEGF secretion by 48% and 0.5 uM of Example 21 inhibited EGF-
stimulated VEGF secretion by 57%. Similar results were obtained using TGF-
alpha to stimulate VEGF secretion in place of EGF. 0.5 M of compound !
inhibited TGF-alpha stimulated VEGF secretion by greater than 80% whereas the
10 same concentration of Example 21 inhibited VEGF secretion by 57%.
Compound 1 also appeared to inhibit the basal level of VEGF secretion from

A431 cells whereas Example 21 had no effect.
Methods

A431 human epidermoid carcinoma cells, obtained from the American

15 Type Culture Collection (Rockville, MD) were cultured in Dulbecco’s MEM/F12
media (DMEM/F12) supplemented with 10% fetal bovine serum. Prior to drug
and growth factor treatment, cells were washed three t'imcs in serum free
DMEM/F12. Cells were treated for 2 hours with the indicated concentration of
compound lor Example 21 prior to the addition of either 10 ng/mL EGF or TGF-

20 alpha. After 48 hours of incubation at 37°C, media was removed and stored frozen
at -70°C. VEGF ELISA assays (Intergen, Co., Purchase, NY) are performed on
media samples following the manufacturer’s instructions. The results of this assay

are shown below in tabular form.

25
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SF + 0.1 uM compound 1 280+ 41 43

SF + 0.5 pM compound 1 250+ 46 49

SF + 0.1 puM Example 21 600 + 37 0

SF + 0.5 pM Example 21 440+ 110 10

SF + 10 ng/mL EGF 3980+ 85

SF + EGF + 0.1 uM compound 1 1490+ 170 63

SF + EGF + 0.5 uM compound 1 560 29 86

SF + EGF + 0.1 uM Example 21 2070 + 160 48

SF + EGF + 0.5 uM Example 21 1710 + 65 57

SF + TGF-alpha 4034 + 190

SF + TGF + 0.1 uM compound 1 1976 + 37 51

SF + TGF + 0.5 pM compound 1 766 + 75 81

SF + TGF + 0.1 uM Example 21 3065+ 161 24

SF + TGF + 0.5 uM Exampile 21 1734 + 21 57
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20 7. Use of a tyrosine kinase inhibiting amount of a compound of Claim 1 m the
preparation of a medicament for irreversibly inhibiting tyrosine kinases in a patient in

need of tyrosine kinase inhibition.

8. The use of Claim 7 wherein the tyrosme kimnase 1s EGFR.
25

9. The use of Claim 7 wheren the tyrosine kinase is erbB2.
10. The use of Claim 7 wherein the tyrosine kinase is erbB4.

30 11 Use of a therapeutically effective amount of N-[4-(3-chloro-4-fluoro-phenylamino)-7-
(3-morpholin-4-yl-propoxy)-quinazolin-6-yl]-acrylamide in the preparation of a
medicament for inhibiting the tyrosine phosphorylation of erbB3 in a patient in need

of the inbition of tyrosine phosphorylation of erbB3.
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