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SUMMARY OF THE INVENTION
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-2 a) Cl1-C3 straight or branched al kyl, optionally
substituted by hal ogen; or b) -(CH2), norpholino,

-(CH2),; piperidine, -(CH2), piperazine, -(CH),

pi perazi ne-N(Cl1-C3 al kyl), -(CH2), pyrrolidine, or
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; DETAILED DESCRIPTION OF THE INVENTION
' One group of compounds of this invention comprises those described above wherein
25 R, is a halogen and R; is hydrogen. Another comprises compounds wherein R, is fluorine
and R; is another halogen. A further group comprises those in which R, is 4-fluoro and Ry is

3-chioro.
Another group of compounds of this invention comprises those of Formula lI:




Il R3 wherein: R3 is selected from a) Cl-C3 straight
or branched al kyl, optionally substituted by hal ogen;
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- (CH2) g- pi perazi ne, -(CH2)qg- piperazine-NCl-C3 al kyl),
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pi peri di ne, piperazine, piperazine-NCl-C3 al kyl),

i m dazol e, pyrrolidine, 10 azépane or dihydropyridine

group, optionally substituted by 1 or/'L)groups

sel ected from halogen or C1-C3 alkyl; ((~~ mis an
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phar maceuti &gkl y acceptable salt thereofzs~\5 A ffurther

group of conpou | SE

Formula Il11: F

[11  R3 WO 2005/|L07758 RCT/1B2005/ 001139 wher ei n
ranched al k romsl |y
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wherein:
R; is selected from:
a) C4-C; straight or branched alky!, optionally substituted by halogen; or

b) -(CHz)q-morphoIirrfo. -(CHy)-piperidine,  -(CHy)g-piperazine,  -(CHa)e-
piperazine-N(C,-Cj3 alkyl), -{CHz)q-pyrrolidine, or -(CHg)q-imidazole;

q is an integer from 110 2;
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Het is a piperidine, piperazine, piperazine-N(C+-C5 alkyl), imidazole, pyrrolidine,
azépane or dihydropyridine group, optionaily substituted by 1 o@groups selected from
halogen or C4-C; alkyl;

m is an integer from 1 t03; and

Xis O, S or NH;

or a pharmaceutically acceptable salt thereof.
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famesyl protein transferase inhibitors, for example the famesyl protein transferase inhibitors




35 antitunor inmmune responses, such as CTLA4 (cytotoxic

| ynphocyte antigen 4) anti bodi es, and ot her agents
capabl e of bl ocking CTLA4; and anti-proliferative

agents such as other famesyl protein transferase
whbidiihpss, for exanple the fanesyl protein trcanBios/ome3
i nhi bitors WD 2005/ 107758 PCT/|82005/001139 -11
described in the references cited in the "Background"
section, supra. Specific CTLA4' antibodies that can be
used in the present invention include those described

in United States Provisional Application 60/113,647
(filed Decenmber 23, 1998) which is herein incorpgrated
bwesméenmm@erafwenops citert iy they Bagkoraundo $BEioMm SUBte- f SPSRIECTLAS

| ARNoaRE R Bhd l?eduséﬁ :rﬁh& BleSerk fﬁ@énﬂw néhide Fdye desurded & Wntted States

o drodgiay ﬁépﬁ};eﬁrm? 815 ﬁgﬁqf HEDSE Soodh B *3*??2'?@"% dofiBfed by
eXa@fhee it bithety.i ne; al kyl ating agents, for exanpl e

5 cis-plafi I'Hpo?lm‘lo* Bl'rmlé pma¥ BE’O Qtl.l &l b @olé‘%rapy or may involve one or

cycl op ant'| tes,

e
i AT SHERBET P ool 5 S T 3PP e
hy il 162 exciple LinblagianBkyating gertd, fohexapplef es-pletn, oxaliplatin,

Zg%i’qog}g{n? ?J’OH %'g%%@@f S%Pltlorﬁ'e(?ﬁol'lt& EVE)%%@%fP %@rﬁ&[ capecitabine,
N-cﬁ(ﬁ:s@&la(dbmdsldh gryichydrogyunes; iy for example, one of the preferred anti-metabolites
10 - FRE H%Pdpbéh 5at¥rhtm% RMtioh-NY: mtwmmm&x&@-(ehmgm}zmethyu

glutam c aci [ nh| c c

| rfhPIeRYiBFZoIn-5- M'fr%[he{'ﬁfﬁa{??%"m Py Ppfuigin © Holg, M factor
adhhllﬁmﬂ; el cyelel inbibitsnjrdéroalating antipietias, forfq;;am@g aqﬂg[n@cm and bleomycin;
I ntngyrﬁgsr Q4 exgﬂ Iearﬁuer'fergfpraﬁ@%ﬁ@horfn@ﬁeseféamnﬁ!e antl-estrogens such as

an i-estrogens suc vadex (tanp n
extiatsrex di8moxieAll ob eh§xgrENP3% aa%af@é%‘&fei‘“b i~ )8""%%%" 1 pypno-3-(é-
15 1 5ﬂuorophenyisu|phonyl)-2-hydroxy—2-methyl-3 -(tnﬂuoromethyl)proplonan|l|de)

fl uor OpH]e é&ngwgur%g %P)ﬁle)pr%_?_rtﬂyﬁvemﬁx n?aymﬁtugéd al@l‘ie de i ¢Jrﬂbiiﬂt‘ &h with
met hyl ) propi énani d

ounds, of
i narersr imse Afbs, vasiety oS epf- %ﬁ“&‘ﬁé’g?ﬂ‘gg’r?”EW? Gy |38‘T’TR§MGFS% example, the
. O cofRbndafof hevgedent Wveitioramay be asetiavithagietkis agents, e.g., one or more
Su Pegfetg;ﬁwp ﬁ%\e/grﬁ nctoﬁmstlﬁg Mof €& at%ﬁ"pﬁ)the Ji‘elnn&&gﬁ OleId $cohptosar),

| ot OXi C
20 agamesanre BU-11248e cpirubT éEtle@@q)eéw@@X$'r€ﬁ¥q‘%) Jrgitgeh rituximab
C@h% H&aaiun?abQﬂ@tht lh%ﬁrhltﬂmesy{altdl(@eemn Eri@lix, gefitinib (Iressa), and

t os ar ot.eca
( EFq”lPl‘i@Ié‘?“s th‘éf&%ft aXg " {B?o % (La%' ge;ﬁé a&%r& e Eblﬂnxﬁmrjrrgjg of the
( Rbresenainveriiow dogethemutith (havecnel Merapy. rpest y wweﬁa@yiﬁ\g&"@s'ﬂ) Lupron,
(C%rpggt\(@zgpe (Aﬁﬁl%&)uﬁm&%d Ellrélb k{Néllrafd@)%S?:lbelstaﬂnéhd combinations thereof.

1 ons nvepti on al so

25 t heurthee tr@fln\teﬁgond{f,%a ﬁcf§m8?”"f’ ﬁg{he ?eg%né nve n?%@geln@jclr% Eoinbination
t ogiei dieror wiotdsuppartivertate drédecta®/g., agprgduct sgl,@gtﬁ@gqrgm group consisting
(Ar OEF%E h;) (Iltté{%B oRASdoR Z@bfan, AFtaBnE € Pracrit, aADR, fEavend, or

Trel star, and co ons

25cqmmlrtang’rs inerpd ggh o A PSS RS SRR B R 2 R,
pr ggeétitial d’ﬂ%afﬁ'at@ms&ig(mnﬁe owividoal conmnerds ofdhe tresliment. one or

a0 ][nr) re supho ccngcFo‘ﬁn&anethQ Fi %Hﬁnsma btg usedPwil B6lkFor S8LMS; talitliating

omthe consi stin ast| Neu
onm§e@mwtﬁpgms‘; arﬁn}motmpf gaqhdﬁrwefb agg&?soﬁnpp?c%}%h dierwatwes
tyrosiRE RinBekt iht@iSrs| fraib&dids, infBtferbnsC ami}’m) bnbgll:ai mpqmﬁ(noﬁﬁqs In this

be achi ev f d h&lm=£3 d

selsd? ttg g"g{%‘"'ﬁ \Q’%?no? Jlim tigﬁ déw Q%gﬁnls%gor?g Sb’egl?tt méd}ibe use
t rwmmemmposwdﬂﬂé‘ed'@ﬁb‘ﬁunds of t he invention may be

gsused wigh anmkymmg ragefge miciBde, dukatk abi limited &g @itrpggn mustard N-oxide,
gg%‘ét&g%%%t lﬁ)é ANdeD n?etldh% h, Q&sﬂlﬂatn qrﬁt'bbrxﬁgi aiakobWUFRY thictepa,

Meaérs osi ne klnas
i nhentiustines, nnammbod?r@?rdomﬁper‘“ﬁ\@ﬂ?s a‘%‘t‘!‘)"ﬂ)"r 5?%| gRgrriquone,

response nndlflers In this




regard, the followng is a non-limting |ist of
exanpl es of secondary agents that nay be used wth the
conmpounds of the invention. 35 AlKkylating agents
i nclude, but are not limted to, nitrogen nustard
Wo2dsA877ss cycl ophospham de, ifosfam de, nel plrdTAB2005/001139
busul fan, mtobronitol, carboquone, thiotepa,
rani musti ne, ninustine, tenozol om de, AMD 473,
al tretam ne, AP-5280, apaziqifone, WO 2005/ 107758
PCT/ 1 B20051001139 -12 brostallicin, bendanustine,
carnusti ne, estranustine, fotenustine, glufosfam de,
i fosfam de, KW2170, mafosfam de, and mt oII act ol & ifosfamide
P abiifnbe sarditinat cadnustitey EetemygineofRiSELRHYS: PHEP ARe. ‘ou{ '
ar e ”Oé’t ' if%fé.rﬂ% ‘aﬁd ittt Bl tRum cadriinnba bikytating [pompoungs fnclude
ISWanV TR e apl'atin, oxali I%&Ei OF 1atis & dgb,gﬁ,{ Noxaffoiatin or
Aitiareeha ioftéd tescispiat. GerRoRRYpP: %?Faé’ Ot oqalpm'f'eoi'J to,
nggt@%ﬁ.exate, 6- nercaptopurine riboside,
mer capt opurine, 5-fluor acj - iRBE t®r rheélhotrexate, 6-
5 conbi nat i onAW”teWg"“lteéud%c@'g{?i ‘r%'ht téergaf_ﬁ hbr I%LIJ%? . combination with
d%i-cfa[?tupsdriﬁlé Rioside amerceplopyringy §-Byosayracd (5-EY} 2P prid
ocf osf at ey 2N O 2RfoRifuridiRe, 1 cafifi®) teyEratine, f tytetabiaghi ecfosfate,
o eI dTe. capoctiabine, cladt BLAGHeOLRIBAL oterabine,
desdditattiien §;, samasRtNe, HIABP T RPRVT Gy LT e, cyt 0SINE = halan
AL ahbHAS icfenithe itgryyticre, cySsile araeingsidg) Bydroxyysea, TS-1, "‘e]p .
nel arabi ne, nol.at kexed .06fRSfeMictexdd] partlbstatin, pelitrexal, raltitrexed,
10 ppelﬁgppgx@&trf’ggh§ OSF atin, .Eeil 11 [aﬁE\%-l .f&raéxgﬁ'\élé.ec?ﬁg%f the preferred
t riappientemettaxatepeidecaRine, & INCRALAE VAT ,'Qfl ncr I stine, 6. INL(3 4~
ViAPAElaBb e cisRlosdd0 Eargan |Pe§enb$£"®ti0't Ne-f ﬁ?;;eﬁl&c%as NI'( ‘[]d'( -
ant1 - met abol i tes discl N RiHG1- -L-glutamic acid;
A;slmvﬁfez?tm%W'ﬁB?‘“‘z“%?fﬁ@z&ﬁﬁ%H’"m N | 'é’- (3, 4- b).  octinomycin D
di hydr a- 2- manitydtiest-rokde; ivh 2% oh -"61-"9‘1{ Rt ASPYPRY fmﬂ iy f"é’mbicin'
ino)-2-th in L M qauRdRilikin, . déxotublzinot ¢leamnitryel, yegirubicin,
15 bﬂgrﬁm%"'ngéh%ﬁb%]'t .{é%&ntk.&lg:ﬁ. acl arbuck?ril GloBear Afcsialk? Péplbmydih, pirdfbicin,
argelabibisinn idanhiRAnDamCn &t BIRYY R "datnor ubi ci n,
dQ¥sUcEbhyRinNstimalamaiTitteptoadcin, vapieinipi Z108tatiNigal ar ubi ci n, I
idarubicin, mto ' O WhbRdstanelR0Mmasia), hastora@nastrozole
pepl om/ci n, T‘g‘%‘ﬁl%y%er%g%c%ga Cl Rq eﬁé)isml gﬁrrg[:noxifen citrate
St pepidex)pdoxarcaloiierol fesrezol. BMesIABSTRTHOOTR Fidnal
20N O@Qaex??r%%lseAstr&\t.ggelstax%mmzléwgwfpfﬁg'zébdﬁf‘?&e (dFe::r(?'
anastrozol e imdex). . : ifbHs®ne, dig@mazp| Gasode -
fo@frflﬂéi,‘?ﬁfﬁéqe"%\%‘fql;‘-aé?{cg' %@ngﬁ%&ﬁ égd Ift,%rngll)xi fen gﬁér{)ﬁi@ﬁa%iiide) and
20cyahipb-yatl@rophanmisulfnabyiesyemir2-mprur S{ERLO TS} ene,
ra(lfoclgn iirfa & eledpOf Oxi fene, letrozole (Femara), or
antl -androgens such as bi cal utani I IR those selected from
ni f epri st oneblam ﬂF’UF%?ﬁ“d@?”éﬁ%%a@ g%?qﬁsm% 4ert &H}ngﬁ _
25 c%/ﬁ,n@;fcﬁm{bﬂorﬁ,w@&wmﬁﬂemﬁag ?X‘g‘?’&ngg’%l' hyl - 3' t
-(trifluorongthyl) proplonani by 2Bénts Inol@BDONEADr gMEe agents
t hereof? Pl gﬁ‘f‘%‘é‘z i%\'/’ggﬂ ant ig-lltmlnm)rg sgb %@%%B&céﬁ‘%i‘h ®thecin, 10-
f oseletainine the leae cgesising SRR FECHT Gt c 1 nhi b tors,
f o[.qqx? oAb leasdiiobenptaliecl adifiomoletar oreptagana iy’ (Camiptosar),
paclitaxel;  Cytolox] IS0 £ dimBlekdr! luMgteagse Mbitxantrone,
i nGFQRF@"EJr@"@c‘qﬁ%m%géﬁp%kﬁ’s gﬁ%gﬂf ABokfE B Yedotecan, and
30 C O pRdratiicim gpigntrene] AbIRFABNSOPHFRSANG i UE; ’b{? SPecEn.
canph ot R6sd thereck0-  hydr oxycanpt ot heci n,

9- am nocanpt ot hecin,  difl » anld"luRfetdBs atheHfmmune enhancing
( Canpt o8ar), 'mr@i?BlP%%aéfr'P%Hd%g@%ﬁ T n CEllen e)

I I , b
et apasd. deterfenmt acadg iefeeaneglaha. eGP BIRM <= interferon, alpha-2b,
m t Oxantr one, indfedh '@mHai1al &, inpirtemnt pames-nt-ubPhet Agents Include
soblzoxane, SNsi%gﬁlanF ?gelralﬁoygsdbgrﬁme)e%-ﬁﬂpéﬂie@&%. aftiluzumab, BAM-

35 filgrastim, lentinan, “ stodin, o
002, dacarbazine, daclizumab, deniteukin, gemtuzumab ozogamicin, ibritumomab, imiguimod,

lenograstim, lentinan, melanoma vaccine {Corixa), molgramostim, OncoVAX-CL,



conmbi nations thereof; . |nmunol ogicals include

i nterferons and nunerous other inmune enhanci ng
agents. Interferons include interferon al pha,
interferon al pha-2a, interferon, alpha-2b, interferon

WS basbEer feron ganma-1a or interferon ganmapcniis26dshen3s
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agents Include 35 filgrastim Ilentinan, sizofilan,

Ther aCys, ubeni nex, W-- 10, al desl eukin, al entuzumab,

BAM- 002, dacarbazine, daclizddab, denil eukin,

gent uzumab ozogami cin, ibritunomab, im qul nod,

| enograstim | entinan, nelanoma vacci ne (Corixa),

nol granostim OncoVAX- CL, WD 2005/ 107758

PGagidRaiith/ 06&a8emin, 13scleulior gihameathn. m oStyB ARy niVulizin, - 2-100,

| SHTGHERab, Mo Z-100,
: %5@?%%%56*%%@%8“5“3‘?Li’%vomb Sy

Provenge; [Biaodigs eaponse g’lﬁgl s amrzqt? E‘F"S“"ng}qg&gﬂ‘gﬁ {ngchamsms of

t hi@fn gr'uér*s gediange reapbriaes, sueh axf sunivial grogthoorgtifferestiation pf tissue
ical such Vi

dicPisoRfitseh et CoPory @il Sebit 'S8 speHidblhe Restn, tentnen

h&werrﬁmtpicﬂjauﬂmrulzemmen ty. Such agents include krestin,

lentingn, hzgfi L@nchi Chdeatsi |inciuee l#ﬁﬁlihdmx amp@aheratrasentan

Z?&g&gggkon% d?ltog%rélajrg %@‘%{tr@r%sbllng i riastg% fnlatgrﬁ&'lme ibandronic
Calcfl t I inftlefos) suhaumntrcfnenast—mpardeinasct enHQGﬂfbﬁélne dacarbazine,

i handr oni c e NYUKOFHS,; Velcade, T '
5P ne el Ch Ry, Dubguartiom, o, T, o

hyetimiry car bami de, pegaspargase pentostatin, tazarotne,
TLK- 284§, Vel@tﬁg{-eant.'gﬂ@s@ém coBfpourids ericude iaciiretinCletwelinide, thalidomide,

B

anepinsstatt nemovm:pRB'dmlﬁb squelaraing Uk and ¥iet ast ati n A- 4,

endost gtin, k%%bﬁiﬁ%d cohBBrIR Sicide bUE BR2VIED limited to, cisplatin,
Revl i m d, squal am ne, ukrain and Vitaxin; 15

PIC&fhoﬁ'ai’ﬁ—eﬁféﬁplﬂ“%é’ﬂ'@’ﬁf"ﬂﬁ%ounds i ncl ude but are not _
limted to, carsdiaédmderivativebdrelue ibnt anetsh iitedi ta, capptothecin, 10-

o al.i pl ati R ngdo b 1Y
hyd ro? @tl}egln }lﬁ&,{%ﬁ@uﬂw g "B ?/Pé%glxdfcgdnptét@ﬁ%nhéeﬁgltﬁib can;

9 ani nocan’ptb{ﬂ#smelkmasa inhibitsreara fesseik 385418 ot ecari n, and
topot ecan,  Aduh éﬁﬁc:&ie%&%pﬁmmﬂnui m&nraroemmma.a or
SU5416; 20 Antibodies in

Svastiin Cor IerERREENY MEHHPLABTR: TOEIe iene-ag dfeisron, pna2s
al inaderon Bét&Niterfedsh ginpieatdar interferaydapman; al pha 2b

interferon bﬁgo%j?ﬂl“ Petsg&fs%rn%&ﬂgé'g@a&ﬁts%at hB&r@rdEf%ﬁéérinechamsms of

ganmma- n ; response nodifier
t hiaing m;gamsms @efng\qg@al RESPRRESP <SYED 8% surylyq”gln&jﬁrb gﬁ?rgﬁgtlog of tissue
bi QhOG GRéct'BERADIRGe adtifimonaciity.Vi Sugh aggmtswtclmge direstin, lentinan,

differenti ation gf tlssuue 25 cells to direct themto
ha¥MBAACRAN VAYTRY £Y°  Such agents incl ude krestin,

| ent i nabther sartitufrior apgentsi dnaikslei IMICENTENSe n|-FPEF201NAE EIY5RTPazine,
anﬁdc&n‘ﬂg{?ﬁ ﬁ&ﬁ&&éarbmhélq:entﬁét&twaﬂiefm | - aspar agi nase,
azin

B;gf 2;t &PPcﬁmabFe ta ﬁ(’:rg ‘aZIS usbd rl%% O)&XIQQ &ﬁgﬂvgg indicated, refers to cell

growth that is independent of non‘nal regulatory mechanisms (e.g., loss of contact inhibition).
This inciudes the abnormal growth of: (1) tumor cells (fumors) that proliferate by expressing a
mutated tyrosine kinase or overexpression of a receptor tyrosine kinase; (2) benign and
malignant cells of other proliferative diseases in which aberrant tyrosine kinase activation
occurs; (4) any tumors that proliferate by receptor tyrosine kinases; (5) any tumors that
proliferate by abetrant serine/threonine kinase activation; and (6) benign and malignant cells

of other proliferative diseases in which aberrant serinefthreonine kinase activation occurs..
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"Abnormal cell growth", as used herein, unless

ot herwi se indicated, refers to cell 30 growh that is

i ndependent of nornmal regul atory nechanisnms (e.g., |oss
of contact inhibition). This includes the abnorma

\%Q\Msho@faa, (1) tunor cells (tunors) that preldigbéssmo1139
by expressing a mutated tyrosine kinase or

over expressi on of a receptor tyrosine kinase; (2)

beni gn and malignant cells ef-other proliferative

di seases in which aberrant tyrosine kinase activation
occurs; (4) any tunors that proliferate by receptor

tyrosine kinases; (5) any tunors that 35 proliferate by
aber r afs Wéfhtﬁﬁ/afsb'l iR GBdsHeetiods fos iehibitrgi tyroginedinasegig a(regmmal, the

NI o G irteof @I phdrivBoeuticall
d.ﬂ@&gge%""lpﬁs'% g'ﬂ'mst?g? g’n s%ﬁrrér]?e?? %?ogonl ne k AlaritBooutially or

attisrapaiicely eftciivesamounDoRe GINABITY 58 BRI 58 D Bargeeutaly

X %g'ceggbé slaff YR ek bt a'hﬁtﬁb Mnﬁ:\illaﬂ%@&lsfmiehmd&irherr provithésba triethgd for
I'ne |nases I n met hod conpri si ng

adffﬁVﬁ?fﬁ%’tYé'?hi‘q‘iBg fy@sg‘eﬁﬁ?ﬁprﬁf" 3 'ﬁdr?{%%d t hereof a
phar nagay frictdbs erain als inelndepmethdds &ir [reversiphs inbibiieg Hfenine kinases,

of l n and® lerbB® phﬂrmwawbhoﬂé glso b
bR T e o o dovie

her eof articul.arl [
 omnterind B nHEDG BIRANCASE RHEE NEGT £BTSI08 1 P P B) rier
' mt@dtdoﬁﬂnie%rtﬁ)& inRBitibri Bfaigresind phoaphurtatier of rbRS ined ﬁwynal The
el n

t )ppragt?urqa ﬁ?rﬁlg 8k | usgfglltalgg)gr?—engg @lbft&r@‘f@ﬁﬁhﬂﬂlnﬁ mukiplddérbB R@ases

I'nc I'ng R, c¢c-src, erbBl,
ewﬁBEaMmS@BﬂDn This invention may al so be

char actygpdez @ﬂle@sm | tREC |aH cbah Qea%irlﬁ&lehmd phtients i imviebd tof e WEa@yments
secretion in t BEnciud

i sesagbed Herels ng g:n?zﬂcg %h Lmﬁﬁ?ra{gﬁoﬁo%vém'r&%‘no& nclude
maigigEduals Tl  haveOunsiergors g@mopwéwe ypass @ gell proredyrgs. 9 been the
p%‘c SeBof Jm%j%&gl%ﬁproéed@'es brttiubiat iind@idoals bi gréserensBRf developing

ses Wt nlstrtlon skij | t
S eraerogn e tash MG e Ppest, Sonsine 25h ) e hdte! devates
t repaksTEol [Svels|l esitave bmﬂarténsroel fihe llﬁe*hoclsri‘ﬁteﬁ'rﬁf% usqf%ds@ed{eatmem of

H‘%hré%%g *n?lhdlﬁé1 hﬂ'ﬁéﬁ@l QRbon' FHHRNQEH 8s 4016 lahdleats, and farm animals,

ave under gone angloplasty, bypass or
grsaﬂha%ﬂoéﬁﬁécﬁbﬁ%m‘?érg%@e‘ﬁ lg *15 reci pients of other
vascul afneRérCeMusreinclaes, butsina limiled i, thedadawviag eancesckipast:

risk of devel ap u&@stﬂéttﬁﬁr ogssb 9§'gﬁodta@6|nlddﬁedr&ﬂ)é?dﬁ)n\{ﬂ?(btomach

are obe®8Y & have el evat ed
¢ hing beretpasianthiom | leno. aq*defm%cqw'ﬁf’@}at laFes; S5 Sor RN S RgE e
hed e r\:eﬁrléhguﬁﬁﬁ Hrlnall Belit iy, boseatcolemt adefiocarsianma,l gdenoma; pancreas,

i ncl udi n i el omad "
e e i, P SR et g oo
goatmomaasenhlmmaemlanom smﬁqnq,@}aﬁqer&gﬁlegpa. liver [ﬂﬂ? L iliary

'S £9§ eL' ﬁhﬁ@dcir@norﬁg‘emfeqﬂld @i&bzﬂ@stmbmd; didordess t Hodgkins, hairy

ovary, cervi X, st at St -
o SePues AU BB o B erBle TR BBt smell intestine; colon
K erectinnplerga intes i, rdcmmgbranepmwmrﬁbanyaﬂ@f%ﬁ%ﬁ‘GP"e?Fb% cel |

carcino Hddi %Qrﬁﬁd'uﬁaéq&ﬁﬁis invBAiBh kcart B¢ isdduto greapatieststih Ineed of

cel | Iun col on,
alnl@p@gsvascuga gm&gpaé prﬁmqgacf%%@]s&?eqﬁ P ‘ﬁ&qnﬁeed of inhibition of
cavmm @g@etionnidélidectheset havingdeapear . Hiakslie fe‘ﬁafiﬁtﬂyb Apapmptoid arthritis,

¢ aés%h&?s”ﬁ'estérﬁms NQBros RN VR0 dpo?é%fsc @h&imetiosidd persons undergoing
carc lver carclnonma an

s .
ki emtye caPlERtAlioRe O nPRETOBS Mg of R glﬁﬂ%éesnﬁ'ﬁoé@@‘e sngiogenesis or
di seanskedisizatiodtdys nsgle.hai ry cel | s; buccal cavity and

35 Pharynxy r(eOch?tll&)ounds'cﬁ thd PrRSUAE invertibr lBan POt metadd to inhibit the

i nt esti ne; . )
tyrosine phosphorylatlon of erbB1, erbB2 and erbB4. Patients in need of inhibition of tyrosine

phosphorylation of erbB1, erbB2 and erbB4 are patients having or at risk of having the
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rectum large intestine, rectum brain and centra
nervous system and | eukem a. In addition, conpounds of
this invention can be used to treat patients in need of
30 Inhibition vascular endothelial growh factor (VEGF)
W& Sishaoe Patients in need of inhibition of P&EGR005/001139
secretion include those having cancer, diabetic
retinopathy, rheumatoid arthritis, psoriasis,

restenosis, atherosclerosis, "3t eoporosis,

endonetriosis, persons undergoing enbryo inplantation,
or persons having ot her diseases In which angi ogenesi s

or neovascularization plays a role. 35 The ¢ nds
ofjiskdres peativoed héreiy avth regard-f9ihe, iBhipitigny ofi %F&E@qqotggpngﬁmon of VEGF
i%gcir%;ob the tyrosine phosphorylation of erbBl, erbB2

a roB4. Patients in need of . inhibiti r 08
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i r}f;m%ﬁoa&at erfor @kdranal ,4-Pipbridi-Syi{tat-Dpydienadd y Hof3;chloro-4-fluoro-
pol yet hyl epegl ycol .. gl yvcerol . ' lubfityick akue10 pg/ml
m%ﬁ@ﬂ@ﬁ"ﬁﬁg‘%"@%“?”'“ g %@Fé’“'&@ﬁ% %'Eﬁ%dﬁbfg%& e o 1y e
andl pHisj3ant! atslitditoingeases adav&PsiSsuch as et hyl ol eate. 15
Proper ki QbhpostiBhs heayBRon baitaie dadjdvants esuaimpase preisgrvingie wetting,
use of a coating such as |lgecithin : ' AYRE can b
ofenﬁlﬂﬁéy"r‘%cﬁﬁ‘f’r%’t?g'ﬂ%‘{}gt ?Qﬁ"&- ﬁ%vgatit'l’rq ?fhtggcatggk@ %ﬁ‘cmo% can o
di s6res bprsioanaititatetitland eatifutgal agenidfet aamgle. pArbens. chiorobutanol,
i n&?%i@&cﬁ.@nﬁ_tﬁé‘\i@tlﬂ fBy ARY beeieskatd loyinautispisetohi¢ egents, for
aq BOUS ormul ations.  For

exanpl e . L
i i i i ]F t f the injeciable
25 4-epqap;|§|p|@gﬁs,ls%glu_rrbﬁplgrzd_eeﬁap th‘(l% i ca. Prolonged absorption © j

30

[ 4pHadndebltos Gorfv Ednliss brought about by the use of agents delaying absorption, for
phenyl ani -7- - Qi gl i n-6-yl ) -am de has an

b qTeeE aé‘g‘ﬁ%‘b”izf"%{ég%yeaﬁgu% 10 B 10020 Bl s ol owcers
sol ubi | §aiig dpgaep & for oral | aMEYSRIR PIHESEPE o oS %sl',gnsl '
MBYhar&rRles QR kddhsoRIl dsugenionns trehacties Eampswnd/ib AGTIXGR YN gidpast one
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35  starch, alginic acid, certain complex silicates, and sodium carbonate; (e} solution retarders, as

for example paraffin; (f) absorption accelerators, as for example, quaternary ammonium
compounds; (g) wetting agents, as for example, cetyl alcohol and glycerol monostearate;
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pharmaceutical form can be brought about by the use of
agent s del ayi ng absorption, for exanple, alum num
nonost earate and gelatin. Solid dosage forns for oral
adm ni stration include capsules, tablets, pills,

and granules. In such solid dosagepﬁqﬁgﬁos,&%w
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rectum or vaginal cavity and release the active component.
Dosage forms for topical administration include ointments, powders, sprays, and
inhalants. The active component is admixed under sterile conditions with & physiologically
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i ncl ude adjuvants, such as 25 wetting agents,
enmul si fying and suspendi ng agents, sweeteni ng,

flavoring, and perfum ng agents. Suspensions, in
wodiisiiorysd o t he active conpound, nmay cont ai n EUKHE2MEMNMT39
agents, as for exanple, ethoxylated isostearyl

al cohol s, pol yoxyet hyl ene sorp tol and sorbitan esters,
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35 containing one nitrogen atom. Amides derived from ammonia, C4-C3 alkyl primary amines
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qguat ernary ammoni um and am ne cations including, but
not limted to amoni um tetranethyl ammoni um

t et raet hyl ammoni um et hyl am ne, di net hyl am ne,
trimethylam ne, triethylam ne, ethylamne and the |ike
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25 Salts," J. Pharm Sci., 1977;66:1-19 which is
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conpounds of this invention include Cl1-C6 al kyl esters
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forms containing 100 ng, 200 ng, 250 ny, 500 ng or

1,000 ng of the active conpound and one or nore
pharmaceutically acceptable carriers or excipients. The
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t abl-e e Eirahidn ‘fgrﬁu‘t‘h ehéfd acid éA-g-‘%ﬁl'o}o' doﬂi&%ﬁﬁan%h&ﬁ as 500 mg
breast, "prost an, colon, pancreatic,

nel anona, esoph&'@@%ﬂxyq‘ma&?'ﬁ'ﬁ'mﬁﬂw s sarconm, and
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Anount  4- Pi peri di n- %‘ 'IL&D 24~ €noic acid 150 mg
[4-(3-chl oro-4-fluoro-phenyl am no}7- 500 ng mathox -q
u i nazol in-6-yl]-ani deS&®aant ol sol ution (70% N. F.7f g

m. Sodi um benzoat e 15@nhdHg flavor 50 mg

Distilled water qs 100 mL
10 The sorbitol solution is added to 40 mL of distilled water, and the pyrido pyrimidine is
' ;uspended therein. The saccharin, sodium benzoate, and flavoring are added and dissolved.
‘ The volume is adjusted to 100 mL with distilled water. Each milliliter of syrup contains 5 mg of

invention compound.
Preparation of Parenteral Solution
15 In a solution of 700 mL of propylene glycol and 200 mL of water for injection is
suspended 20.0 g of 4-Piperidin-1-yi-but-2-enoic acid [4~(3-chloro-4-flucro-phenylamino)-7-
methoxy-quinazolin-6-yl]-amide with stiming. After suspension is complete, the pH is adjusted
to 5.5 with hydrochloric acid, and the volume is made up to 1000 mL with water for injection.
The formulation is sterilized, filed into 5.0 mL ampoules, each containing 2.0 mL
20 (representing 40 mgq of invention compound) and sealed under nitrogen.
Suppositories
A mixture of 400mg of 4-Piperidin-1-yl-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-7-methoxy-quinazolin-6-yll-amide, and 600 mg of theobroma oil is stirred at
60°C to uniformity. The mixture is cooled and allowed to harden in a tapered mold to provide

25 a1 gsuppository.
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Saccharin 10 ng Cherry flavor 50 ng Distilled water gs
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milliliter of syrup contains 5 ng of |Invention
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4-Piperidin-1-yl-but-2-enoic  acid [4(3-chloro-4-fluoro-phenylamino)-7-isopropoxy-
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4-Piperidin-1-yl-but-2-enoic  acid [4(3-bromo-phenylamino)-7-methoxy-quinazolin-6-

yl]-amide;




synt hetically produced or biologically produced, such

as through netabolism A pharmaceutically or
therapeutically effective anmount of a conmpound herein
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wORbdkifo7iske activity of the proteins and 20 PCT/1B2005/001139
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to a degree that |limts, inhibits or prevents the
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Compounds of this invention may be prepared using methods and materials known in
the art. Compounds of this invention wherein X is oxygen may be prepared as illustrated in
the following Scheme 1, wherein the 4-position aniline group is represented a 4-fluoro-3-

chloro aniline group.
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5- Pi peri di n-1-yl - pent - 2- en&eiemadi d
[4(3-ch|qbg;4-fluoro-phenylanino)-Z-(Z-piperidin-l- 0

y;/l y);ﬂggz azg!‘gi n- 62%%#0]“- am i dg; (a Pi peri gjyn: "
- - " anol N

[ 2 37Chir o- uNfru%_ﬁ%"PBh‘?é‘w";-r - eoitesey N/_)
qui nazol ith-6-yl]-am de; 25 6-Prper¥di n-1-yl -hex- 2- e5n0| C

acid 1 5 3 4
[4-(3-chl oro-4-fluoro-phenyl am no} 7- met hyl sul fanyl -gq u
i nazol i n-6-yl ]-amde;

6- Pi peridin-1-yl-hexeR-enoi c acid cl
[4-(3-chloro- %2 | uor @- pheE}f‘{: @ - met hyl amnrio-

qui nazol gdop- 6- ik, 6 Pi Redd di n- Iyl - hex; 2-enoi c
aci d [4-—(3chl ors | 4or 0- i NO) o&j- 30
qui nazol i n- 6- yi | -ani de; and ] Rz

6- Pi peridi n-1-yl - hex-2-enoi c aei d
[ 4- (3-chl oro-4-fl udt o- phenyl ami no} 7-f | uor oefhoxy-

qui nazol in-6-yl}amid e; orga pharmaceutically
acceptabl e salt formthegegf. Conpounds of thjs -F

i nvention may be prepar ichg met hods andal S
known in 35 the art.n@onpounds of this invedttdn ©
ol be prepared as il IR

Strated in

wherei n Xgpigy oxygen

the fol | ew-ng Schg 1 Maher 8T Tie HHap ani |l i ne
group i s represepted 4!-f|uoro-3- chl anill i ne
group. WO 2008407758 CTI 1 B2005/ 0GLd > Schenme 1 0

COOH HZN O N H H a8 -H 2inathoxy "H N~ 4#HN x CH3000H
ethanol | / N HNG3/82S04 1 / J HF HFN 2345Fo

Q
o] oW {(COCl) v\/I_L
Br = Al ooy B Ay B
3

12

10 1

AP e
14

13

4-Chloro-7-fluoro-6-nitroquinazoeline (7) can be prepared by methods similar to those
described in J.Med. Chem. 1996, 39, 918-928. Generally, 2-amino-4-fluoro-benzoic acid (1)
can be reacted with formamidine (2) and acetic acid (3) in the presence of 2-methoxyethanol
to provide 7-Fluoro-3H-quinazolin-4-one (4). The 7-fluoro-3H-quinazolin-4-one (4) can then
be nitrated to 7-fluoro-6-nitro-3H-quinazolin-4-one (5), which can be freated with thionyl
chloride to yield 4-chloro-6-nitro-7-fluoro-3H-quinazoline (6). The 4-chloro-guinazoline
compound (6) can be combined with a desirably substituted aniline, represented above by 4-
fluoro-3-chloro-aniline, in the presence of a tertiary amine and isopropanol to provide the 4-

15  anilino-6-nitro-7-fluoro-quinazoline (7).



- ad d d HN SOCl2 xO HZN / OHF N Y67 F
F 1
Cl G FINHNR3OHO2N H2 _ \ N NHc N~ J R30 R30 N8 9

OO0 OIl I OHBr (COC ~JL Br OCR3 CHer ~ d 11

- . F
12 F 5100/ | OHN (@] 9O HNN- BrM\\V "NH\ NI \N
wo JoosHoMss R30 NI R3 V 13 14 PCT/IB2005/001139

4- Chl oro-7-fl uoro-6-nitroqui nazoline (7) can be

prepared by nmethods simlar to those described in

J.Med. Chem 1996, 39, 918-928. Generally,

2-am no-4-fl uoro-benzoic acid (1) can be reacted wth
formam dine (2) and acetic acid (3) in the presence of

2- met hoxyet hanol 10 to provide

7- FI uGhe 4 8klingei-nitie-ifporoquiparsline§7) mey be reacted with an alcohol of the

forh l,r‘d% Bgflgﬁé‘}ah 'i?%@lah NefinddNgbold )to Gt theehalkdsglated tcompand (8).
kﬁgd@qﬂgﬁ@fé@ qnﬁltt(%néoe't{plgmf{;@gpreﬂﬁ?eg%eﬁaémg Qﬁalc{gﬁb) whi ch can
4- chl qne@s-positioh Iamnicbinpm.m-(arma}mem@g(ﬂdmﬁﬁh edploatkpnoyi chloride (12),
5 éuégl OrgB%}Ho'?faﬁf’Lﬁ«{;‘;ﬁ%hé@faﬁpé’%ﬁ\ofpéat-mwlbaloﬁdu:r‘mdnaﬁb -bik-planoyl
Lhloride, or 5-chloro-pent-2-enoyl chlondé,nteo prowjJ eesaﬁnglﬁeno%b%\é% 4-%I|IHO] 7-
alkoxylated-quinazolin-6-yl-amide (13). Haloalkenoy! chloride agents useful in this scheme
may be prepared by methods known in the art, such as the treatment of a relevant
haloalkenoic acid, represented by bromoalkenoic acid ester (10), with a primary alcohol,
. 10  vyielding the corresponding haloalkenoic acid (11), which may in turn be treated with oxalyl
. chloride to provide the desired haloalkenoyl chloride (12).
Finally, the quinazoline-6-alkanoic acid compound (13) mey be treated with a cyclic
amine, such as piperidine, piperazine, etc., to provide the desired final compound (14).
It will be understood that compounds herein having the 7-position alkoxy groups can
15  be prepared as above using an alcohol of the formula RsOH, wherein Ry is an alkyl group as
definad herein, known in the art including, but not limited to, methanol, ethanol, propanol,
isopropanol,  fluoromethanol, chloromethanol,  difluoromethanol,  dichloromethanol,
trifuoromethanol, trichloromethanol, 1-fluoroethanol, 2-fluroethanoi, 2-chloroethan6l, 2-
jodoethanol, 2-bromoethanol, 1,1-difluoroethanol, 2,2-difluoroethanol, 2,2-dichloroethanol,
20  1,2,2-trifluorethanot, 2,2, 2-trifluorethanol, 1,1,2,2-tetrafluorethanol, pentafluoroethanol, 3-
fluoro-i-propancl, 2,3-diftuoro-1-propanol, 3,3-difluoro-1-propanol, 2,3,3-triflucro-1-propanol,
3,3,3-trifluoro-1-propanol, 1,1,3-trifluoro-1-propanao, 1,2,2,3-tetrafluoro-1-propancl, 2,3.3,3
. - tetrafluoro-propanol, 2,2,3,3,3-pentafluoro-1-propanol, 1,2,3,3,3-pentafluoro-1-propanol,
1,1,2,3,3,3-hexafluoro-1-propano, heptafluoro-1-propanol, 2-fluoro-2-propanol, 1,1,difluoro-2-
. 25  propanol, 1,3-difluoro-2-propano!, 1-fluoro-2-propanal, 1,1,1-trifluoro-2-propanoal, 1,1,3,3-
tetrafluoro-2-propanol, 1,1 .3,3,3-pentafluoro-2-propanol, 1,1 ,2,3,3-hexafluoro-2-propanol,
1,1,1,3,3,3-hexafluoro-2-propanol, 1,1 .1.,2.3,3,3,-heptafiuoro-2-propanc, etc.
within the scope of this invention are useful intermediate compounds of the formula:

F
j§"
HN
Y.
SN
2
R0 N

30 wherein:
Y is NOz, NH;, or the moiety halo-(CHz)m-CH=CH-C{O)-NHz-;
halois F, Cl, Bror|;
m is an integer from 1 to 3;
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fluoro-3-chloro-aniline, In the presence of a tertiary
am ne and i sopropanol to provide the 4- 15

ani lino-6-nitro-7-fluoro-quinazolin (7). W 2005/ 107758
PCT/ 1 B2005/ 001139 -25 The

woanjshiomas 6- ni tro- 7-f 1 uor o- qui nazol i ne (7) mMepCTB2005/001139
reacted wth an al cohol of the fornula R30H, wherein

R3 is as defined above, to yield the 7-al koxyl at ed
conpound (8). Reduction of tBe 6-nitro conpound (8)
provi des the 6-am no analog (9). The 6-position am no
conpound (9) nmay be reacted with a hal oal kenoyl

chloride (12), 5 such as a 4-brono-but-2-enoyl

chl ori dgis selebteoframpent - 2- enoyl chl ori de,

4-chl or 0- but '8”9&&&;—95”)&15@@"18@?’ group;

5- chl of - pent-2-eno or| de n kenoic

aci d[ 4bhni | iCa®} straigh XPW}?P%’(%' P@‘éﬂ%?tﬂ‘ﬁ?ﬁm aQm e

(13). Hhl oal YorphBiInoy | d-@(:mg.epliuesmnesef dCHirpinerazige,  -(CHz)n

scherre e in the art,

H‘Eﬂaﬁgegﬁ% 3ra H{)ﬁ@@)"grﬂgd'ﬁ%wﬁz lfrﬂEé{%etgal kenoi acn%,,

r epr es @héseccompolmds spesifikai dctude #ose @f dhedprmulpg poovg;WhAreln Rs'is an

hgﬁe[ Y ﬁl Q,{‘éol |sop]=t§1ba}ffé el duda@ngtmecorcmasrpmeng difluoromethane,
eno

pHIEE e ENECmE e IRy

harh:&aéthmyi-mbétmede-t:(:m;e;ham.na,mdyuor@qw@ne 2,2-diflucroethane, 2,2-

|8§?régih%&[e h6a‘fflglﬁmbr‘ém§ﬁé d C@g’g—?bﬂﬁﬁetﬁﬁ) May Astetrafluorethane,

clic
pppuafa@rqe@an%tscﬂuorqtprm% B IPHRES- Ar@?f’?f@u? . na‘?"&?@nﬁa“e 333
( ¥fidorolitpripank, BS umlenstmasine.hhl 3¢dngrodmwsarte e - etrafiuoro-1-

hgpgggr%,%%z t&%ﬁuo‘ié ﬁ'ﬂpaﬁlle k?’é? ?&Hﬂﬁuo?@ﬂpro@aﬁe b£2,88speftatlioro-

f or nul
R3-prepape. k?g 3grhergsiuere-1 wnﬁe&emﬂ“@i‘*ﬂ P’?Pﬁ%‘izmz\?@”?'%‘é"""a“e
anly dlff‘u@"l'd&dbrrdganeb l!lfa-d’fmlbrolZ::mﬁaﬁd, t-mortmeprhmﬁ,: 1.1, éﬂrmmj;;p; 5|;>r|ropam=:.
propano r opano 0 2.
d|1f1l%fe3ﬁ@{°ﬁ°é§%70pg B onmariep ‘ﬁ’%h'?@%bp?& Lo g uoro-
t propahen oned,BaMekaflugoLipipeer PhhhbR 333 Mplﬁﬂ%?'g RipBEne group.
2-chl or ﬁ{plamlof this™ ndeﬁl%ﬂ@hb@fh@t is sdfubmayiegirépared|as ilustrated in the
1, 1-di fluoroeth r h , ) )
Z@IQan fﬁ%f"‘@@thgﬁ dfpla%zlme CQH(%? Fpﬁf-l %%Egédhw'th rhe (3-Chloro-4-flucro-
2 pRedi(T-hblbbenitet- - Hardibydro-uinolin- 43 eeine ACPTRAUEY [{A1h an appropriate
pea@q(@ﬁf 4I %P{hg%rn@fé%SH 3ahefdit/RL B a@'d@ﬁn@@ﬂéiélh Useful alkyithiol. compounds

2 ogthg_f@rmuf%rlgéﬁbnq udgﬁgglgrﬁ&%i I’T%mlted to, me[hgnethlo? %ﬁ&ﬂhl’ 1-propanethiol,
répanétiol, ucfruerofneparmumm 2-fubrobiranathiolf | 2 fifluore-gihanstaioh| 2.2:2-

8?0|-eﬂ13%teﬁ1%§| offor o- 1-propanol, 2,3,3,3

uor O- propanol 2 2,3,3 ent af \or,p: r
1 2 3, Pipilgsen caPRAYRIS. of. 15}50152\%?8?" RRAre'x 8. 1] BP HEhroa as

ililds@at@d S &emmdgtsvhanb-mmyomamhg the alcohol RsOH reacted with the (3-

he(% %{,_lﬁ g{’;’?- é#ﬁ)-ggﬁéig Li-’mtrg—sfttl H@fdfb-q%mﬂfnflpﬂ)[%me (Compound 7) with an

ropan di f | yoro-
1 -dppuppriate Zlkylegyngnef| U t e j_orgpu[g_ ReNH: [ whsreis. Ba |.'§r b ggrrgnr:g 6rlnerem Useful
y%m?he%efrkféﬁé Ugﬁtoa%- RBOMNEd ,to, methylamine, ethylamine, propylamine,

|slop§>pgla§1| EX§$$ ﬁ-g?rﬂgyl%uper qqatn‘ﬁllnromethylamlne 1,1,1-trifluoromethylamine, 2-

1 fﬂlpﬂ:ethyiam&ehéga}fﬂpqrgetmdazmm @F?agﬂﬁlﬂuoroethylamine 3-fluoropropylamine, 3,3-
oé e; h9@tsaﬁduyr@baepﬁarﬂﬁ@pamh-tem:smpmwamm t 1262.3,3,3-
scope

cm@ﬂmgow?ﬁfgevf Do Ehepatt ’%F’ﬂﬂ SO
Piperidine compounds useful in the preparing R* groups in the compounds of this
invention include, but are not {imited to piperidine, 2- Fluoro-piperidine, 3-Fluoro-piperidine, 4-
Fluoro-piperidine, 4-Bromo-piperidine, 4-Chloro-piperidine, 2-Hydroxy-piperidine, 3-Hydroxy-
piperidine, 2-Methyl-piperidine, 3-Methyi-piperidine, 4-Methyl-piperidine, 4-Ethyl-piperidine, 4-

1
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30 wherein: Y is NO2, NH2, or the noiety hal o-(CH2) m
CH=CH C(O-NH2-; halois F, d, Br or I; mis an
integer from1 to 3; WD 2005/107758 PCT/1B2005/ 001139
-26- R3 is selected from a) a nono-, di- or

WO 200fH7genat ed et hyl group; b) C2-C3 strai §6T/1B2005/001139
branched al kyl, optionally substituted by hal ogen; or

c) -(CH2), norpholino, _(C}Q%T’ pi peridine, -(CH2),

pi perazine, -(CH2),; 5 pipéfazine-N(Cl-C3 al kyl),

-(CH2) w-pyrrolidine, or -(CH2)~-imdazole. These
conmpounds speci fically include those of the fornulae

above wherein R3 is an ethane, qQpan i.sopro

leramﬂ-élﬁ%'tdlﬁ‘an@'Af@Fﬂ SPeafiEe h REneLRIReT H0r ?&%‘%E‘Peg’a ne, * Z-Methyl-
dpisdrane, 0 UBtDNAERY-pibéridine BraEDmEhAmiperiding, c Bl4ddimatyiimpeedine, 2.5-

1 i ﬁ\&;@?p% ane, séonfn'eh‘.gl ﬁfeﬁd’i‘r@e 3%. D:H%}h?i &ﬁéﬂhﬂee 2-Methyl-5-ethyl-

rono uor oet
eigring) arMetbxeﬂMHyd@xy-mpemoZ @P&'Fﬁt'!)fi'ﬁ'élfqﬁ%é"m”d'"e 2,5-Dimethyi-4-

1h3%ro§y bér’dH@Ehrmrﬂﬁhyl-zah?dr&yIpfpbff dintQr 8BEMBIo-piperidine, 4,4-Difluoro-

tetr et hane,
v 4 OngpaRgions, ST prd At e
3, 3- di Bxamoled- 1- propane, 2,3, 3- trifluoro-1-propane,
3,3, 3-Lgj érldHOI b 2R8I ANGeig Ls flr(Bchibiold-MRFSoHbnAE ARG fuoro-
2, 2, uor o-1- propane,
Zﬁgﬁﬂﬂﬂﬁﬁﬂﬁﬁﬁﬂﬂﬁﬂé-propane
, 3,3, 3-pent af |l uoro-1I - propane, 1,2,3,3,
ropane, 1,1, 2,3, 3, 3-hexaf | uoro-1- props
taf | uor o- 1 pr opane, 2-f|uoro-2-propan:
, di
| uo

fl uoro-2- propane

2,2, 3,

1-pro

hept a

1,1, di

1-fl uoro- 2- propane,

1,1, 3, 3-

1,1, 3,3,

1,1, 2,3,

1,1,1, 3,

1,1,1,2,° -propane group Conpounds
of this is sulfur may be prepared
as illustrated in the fagf'lowing Scheme 1 by repl acing
t he al cohol R3CH reactedFmAth the (3-Chl oro-4-fluoro-
20

pheny| }iuom-felred-hlorpauingzdinell! 87 Bg RO Was sqmhinad;with 3ghpro-4-
eﬂ&%ﬁmﬁ%%& Jo5\Mhrhdh A0 tr@fh?lﬁrﬁﬁé (atsL,akkyhblinabo afl. df epropanol.

(T)*F@ynnléﬁqq%wasc%ﬁﬁ%%}ﬁw tesperpiie o, T £ NPUE A ding ?H%fmf%”'? The

asdlid wed cdiéatadtbydiltiation, rinstnb avitie tshipropancleanddhgs watey. The solid was dried
2|n?a| 49%91%1{%” en ﬁve?rf idhit %Fﬁﬁ:@ 35 P? Qlo19) btHRE LSS %ﬁ Biaﬁ!;ez solid.

uor oe aor o- et hanet hiol, 2,2
triflude ePalmdadil @7 0etc. 25 Similarly, conpounds of
this ixare@biamneer &, 8554, BS mmishiwasayddat: ippeefoms dd agwlution of 2-

hli?gq?? F"éz%ﬂl A En'ﬁnod% £®%¢9H§C ?%abtlc;ﬁyud'ses‘m@@fop 8o WiiRites at

Cloowr dempefdturer gagﬁenm iy wa% Afdedo- BlupreAYErH3Ghipro-+-
nmol'danlﬁrre)ﬂu}naiairﬁbe(1éwmml)7a)s ankdlib, rnsing apinr THF. | Tieereaction was
S LSTRE B  ST A AR i byl s worees
N@ith watéri THE whotemoesdiy bano. nEhe resulipt sesidye wag pgrps,:qtg}ﬁqq:gy In water
391&![1 ﬁwgfp» Iﬂ%l‘e@ﬂb Ea'lltréhoﬁ | FQr QI AViiRrEtdtewith MeOH, filtered and dried in

fa &@’pdequg;{og%e qygrnlggtr?g 5]23{5:1: g Qfél}%tg%:{*it; laﬁgtﬁléonal prgclucmvas dbta%ned by

2 gohcentrbting fileldgcnefiiatt RidyRess add bhromatprephy blatirigrwth SB%3EtOAc/ ex.
The isolated material was triturated with MeOH (2X), filtered and dried. 3.90 g

Total yield: 16.53 g, 81%

MS (APCI, m/z, M+1): 381.0
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di f 1 uor opropyl am ne, 3,3, 3-trifluoropropyl am ne,
2,3,3-tetrafl uoropropyl am ne, 2,2, 3, 3, 3-

pent af | uor opr opyl am ne,
1,1,2,2,3, 3, 3-hept af | uoropr opyl am ne, etc. Piperidine
woonpwlateks useful in the preparing R4 groups iBCTYIB2005/001139
conpounds of this 35 invention include, but are not
limted to piperidine, 2-Fluoro-piperidine,

3- Fl uor o- pi peri di ne, 4- Fluorgipiperidine,

4- Br ono- pi peri di ne, 4-Chl oro-pi peridi ne,

2- Hydr oxy- pi peri di ne, 3 Hydr oxy- pi peri di ne,

2- Met hyl - pi peri di ne, 3-Met hyl erj dine, y

4- Met Hyl2-gpioethpxy)-fritros- @MW%F%E%* FRAQUINgzqlips (0.845 g, 2.2 mmol)
59 %m(-&(ﬁi?%s E%Q&?bge%a&e Wit @bﬁ&%ackeﬂﬁ 518) axtiye catalysboviett Siwurs. The

eri %

TR pE PHPRLte DUtlE g cPeos el B 077 o ofprocuct (o6%)

2, 3- Dime (ARGl -mpdr)dBSL? 3, 3- Di net hyl - pi peri di ne,

g g B MSR;EW | e bHh etk @5%2 QEmLMmhhwl) wis Pe¥dlyteaith Ba(OH), in

ZEWEIﬂ-hQ ps gesgtzwﬁne .5 Imgbgﬂa,a' 81 44{“?; Bﬁg i% per i di ne,
3- Met hyté (Kbmyrdﬁzmw pleser i ne,

ﬁyglf ?Xﬁ? f‘%‘é\"" fark g'r°§?5§’°§nf3%1qqﬁ} 6, 28mmoipin U0 (2045 was added

y Rer di ne
3pa@lyDetidride (33 pt-pad rrmqlr)aanqgfsqyeﬂ Frp%&ggl\% E;Igei, eafhﬁn was ‘stirred at
48 Qbrhﬂé?'ét@é&foxpﬂ Baoldi Nehe s%tvéntﬁana'remms hgaberp iwae rératived in vacuo.

etc. ridi o n ,
:mm(rgst.&tﬁg &s&ug Vﬁslﬁlgg%velﬁlhulgﬁg Imé'\rﬁllHno czzgmﬁa B Caﬂxﬁl e of 6-amino-7-
e(tztfmwéthw;m-dimm-aemwobn-m@@azqmq: (5.284q 15 ynm,ol) apd fgethylpmine

(fi Al JJ mrggh Jrﬂ? )EeaZﬁJnl W QrrBa 4l 6=t0ror41 RhirO Wtk as edded @ the

was conbi ned wth

f leaction and terfe R @mevedyin V85U mo1e)Proghg Wasi & é{gﬁﬂ%éﬁo G- 2;Lg'oo mL).
Mehe &%arm”i&}e} wiab dA&Dovet-maEoi, S'tnq!wcbwmrmhcentrémb Tf@awtdf-' @Tﬁ!te”al was
was stirr at roomt INNOAH iSolated gold foam was
r geemategiePhed o sisd B2\% srifﬁ guﬁ@&ﬁ&hﬁ% %% was_ col fect ed
bigotated.t Yialdi tbﬁﬂg r6|1%3| ng with isopr opanol and then water.

The sojy g% Mgs 4dH1in a 40C vacuum oven over ni ght

9,

t eq f th ou

o1 Ot Boie adeint i o aeBDs 8%f<lai‘a-‘i§§*88??‘§‘g?ﬂ’er i 8.95
0j6.7 AriahGnd 88 (R0 L GsoTaaBAD ML DIFTonEe fegptign was stirred at
iﬁlcl#giléqp-'qﬁlférs.rz e\lg%lfn.u RLOEERANG! thd ggt%ngmtllfg)pr%@ia)e Was 4ent. The

Ion was stirre ds ved
r exattiohavap soritagdfor 4mingdies pahbe ligie degantedy fihg residue was dissolved in

=H o'&ﬁetﬁov@f’ MQQO 4 fikePeL S doncehtrt®d. The material was chromatographed on

f :m@r (ﬁ)%n%“ln}[nge |4n1$;0|l\4 @Z‘Iéé&%hllghe %ﬁbeat o gkld@eg was Siﬁlbr'aﬁl,d with

Zacdmmﬁle (2Xhandr @iextédoby filiationo dmewlity tunds oMichesh3 g‘? %?PLP? giperidine
angd, R?qﬁ r}fi:aqmura“bﬁ byt ViREBhitrite] HEANRBNE) efvBtereat] chm bﬂamhtwled'l’ﬂ’m the
resulting residue was sonicated briefly in water then
tﬁ@e*@IﬁF‘Pg'"E'GFI ected by filtration. The solid was
trituryerdoabpe™OH, filtered and dried in a 40C

vacuum, o M+9P6o3 9 12.63 g of the product.
Addlt%aﬁppro uct \r/]vas obt ai ned by




25 concentrating the MeOH filtrate to dryness and
chromat ography eluting with 50% Et OAc/ hex. The
isolated material was triturated with MeOH (2X),
filtered and dried. 3.90 g Total yield: 16.53 g. 81 %
M5 (APCI, nmfz, M+l): 381.0 WO 2005/107758

PCT/ | B2005/ 001139 - 28

7-(2-fluoroet hoxy)-6-nitro- 42?30hloro 4- fluoroanlllne)q
ui nazoline (0.845 g, 2.2 mol) in 50 nL THE was
hydrogenated with Raney nickel (0.5 g) as the catalyst
over 15 hours. The catalyst was filtered off and the
filtraEeammes2 evaporated to give 0.77 g of product.

2. encM+ 1) acig35 14

nmo ) was hydrol yzed
: Bmig gipRoua Na D qescribed I n J. Med. Chem
2001 44(17) 2729- 2734 M5 (APCI, nmlz, M1):
a solution of 4-bronocrotonic aC|d (4.179, 2
CH2CI 2 (20 m -) was added oxalyl chloride (
mmolL) and several drops of DMF. The reacti gj
stirred at 10 room tenperature for 1.g{ytour S
sol vent and excess reagent was renoved ip vacuo. The

‘ qui nazolin
rieth | am ne| (5. 2}nm, 37

[ al O Qr hour. Water
was addeg”to the reaction &f HE r8noved in
vacuo. The product was extr%oted into CH2CI 2 (400 nL).
15 The organic |ayer was driled over MgSO4, filtered and

Conoent Btk omg o She i T el V@gwbhmw@mw@fw@bared as
UOW

on silica
| siobcrbed) IyobETPBaf HASSPRoEB | G AUSTEEFT J ‘kf?%s'”g?"%‘lp‘%/o‘ Wi

MtdiARRletricrsbunt M dthandi97. 1 Pi peridine (0.75 L, 6.7
nmol ) S apged to a solution of the above conmpound
(3.35 .7 mmol) and TEA (2.80 nL, 20 nmmol) in 10
nL DMVA at OC The reaction was stirred at OC for 17
hours Water was added to the reaction until a

?f S T il S-"I ﬂﬁiﬂ?;%l orozA- emamngﬁf} SO0 aﬁtgsi%zolin-ﬁ-yi]-
[ “;‘.‘—--_.--—ﬁ:_;‘a v S oV-er |\ J Malay.]

' ered an .
concent Anelsmativeriynthetie é?qt%ﬂ‘” GRmpos éﬁﬁ’{sd Fg{g zfa’ogﬁs Bdparing the

15

Si g hghiol @UbsBlubkt i a\&ﬂatl—lbt-élkér(b%chh@d/a@ﬂﬂ:@t@ in $ehemesd bealpwd
reS|due was triturated Mﬁthsdéa ecacetonitrile (2X) and

col l ected by filtration. | found: M chael

addi ti or “Bﬁp%fldlne (2,23 N f|r.t triturafjon off
acet on | &) + wt i onal et erta pH be obtd ‘ﬁ
the rdceto '['t rijn€ of iCtEqCHL es. @ Oi5Os}eS0 279

(APCl, mz, WM+1): 502.3 r; . F
1 2 3 4

Gl

HN
S0Cl; % S R N
— . . Oz N
F N \[/ /)
. OH F N
,




Exanple 2 4 Piperidin 1 vl but 2-enoic acid

(4- (3-chl oro4-fl uoro-phenvl am no) - 7- met hoxv-

cui nazolin-6-vll-amde (Synthetic Route No. 1) \ F HN
Cl HN g e NOOS5 The title conpound and ot her

WO 1W88/HI%SE anal ogs of this invention can be prRFABaS/E&1139
described in Exanple 1 by replacing the 2-fl uoroethanol
used in Exanple | with stoi EI onetric anount of

met hanol . Exanple 3 10 4 Plg ridin 1 vl but 2 enoic

acid

14- (3-chl oro-4-fl uoro- phenvl am no) - 7- net hoxy- oui nazol i n
-6- | - amde (Synthetic Ro e No. 21 An alternatkve
synthetic route for co -. s of this inventig

I nvol ves preparing the t| on substitue LN as
a Het - al kenoyl chl or j,de |ct ed I n Schegg | ow.
Scherrez 0\ NZI\/E N i . H2 I
\ MO SHNVR S H P2Mg 12F
d CI Ix H2N 6 7 15 W

PCT/ | B2005/ OB;;BD 9 FF HaCO N

12 E:T
F
o /@C'

H3CO N

o i

It will be understood that other compounds within this invention may be prepared
5 using Het-butenoyl halide, Het-pentenoyl halide and Het-hexenoyl halide groups of the

formula:
0
. R“/\/lkha!o
. wherein R, is as described herein and halo represents F, Cl, Br or I, preferably Cl or Br. One

specific group of these Het-alkenoyl halides includes those compounds in which halo is Cl or
10  Br, Ry is {(CHz)m-Het, m is an integer from 1 to 3, and Het is piperidine or the substituted
piperidine moieties disclosed above.

Example 4
4-Piperidin-1-yl-but-2-enoic __ acid [4-(3-chloro-4-fluoro-phenylamino)}-7-methoxy-

quinazolin-6-yll-amide (Synthetic Route No, 3}

15 Scheme 3
0
COOH
,©i 'i?N}_H 2-methoxyethanol d‘w” HNOy/H,504
F N'H HN X CH3COOH 57 e F NJ 81.36%
H 4
1 2 3
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Cl I HNHN CH3OH 02N N H2 NH2 N CO~-~ HCO- J H3 3 8 9
OCH3 ( 1", 0 OCH3 1 HCa (CcoClh ONJ ¢l 13 . Br 10 a 11
GN12 Fvli F d d HNJIOHMNH2 N 13 N NH HC J |
H3CO N 9 14 It will be understood that other
woopsuatsswi t hin this invention nmay be preparrd/1B2005001939
Het - but enoyl hal i de, Het-pentenoyl halide and

Het - hexenoyl halide groups of,  the formula: 0 R4 halo
wherein R4 is as described hetlein and hal o represents
F, d, Br or 1, preferably C or Br. One specific
group of these Het-al kenoyl halides includes those
compounds in which halois d or 10 Br, R4 is -(CH2)m
Het, mis an integer from1l to 3, and Het j plperldlne
or the substituted piperidine noieties dfs ad F
above. Exarrpl e 4 4 Piperidin,1 vl but 2-enoi &Cl
(4-(3-chlorof 4 | uor o- eenvl mno 7- met hoxv N

pui nazot? - &Rike ( t| c_Rouyt 7?0 te

Schene N T ,850'%:

XHCH3000H 77.86% F NJ 81. 3600 1 H)I-E 34 WO US/ 2}.07758
PCT/ 1 B2005/001139 -31 O

¥ Q .

Rane

CH§ ONa 02 =N
92.1% J THF, 97 6% ’
-1 /0 HaCO N ,l
3
8 H,CO

) 70%
11 86% 12 °
O (coch,
CN s/"QJ'LOH —gg-r N \NI'Lcl

13

OCHj,

o—
AcOH, NaCNBHs cl)
+ OHC OCH H cl
F 3 IPA N
F

3-Chloro-4-fluoro-phenylamine 15 (50.31, 345.6 mmole} and 3,4-Dimethoxy-
benzaldehyde 16 (57.43g, 345.6 mmole) were mixed in 500 ml of IPA and cooled in an ice-
water. The glacial acetic acid was added (20.76 g, 345.6 mole) and then sodium
cyanaborohydride in one portion. The reaction was stirred at room temperature (RT) for 24
hrs. 250 mL of 10% NaOH was added dropwise at RT after the reaction was completed. The
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10

15

20
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30

F i 0d L -~ -d O3®N-SOCl2@N / . 17 N N F
NJ 97.6% F Y 85. 7% F I/ N56 OH7 10COF C( / ~1 C O
F N Raney Ni,H2 N.Cl 14 92 %@H3COz ~KIl ~N I N THF,
97.6% NH2 "N 8 HBCONJ] 9 o0 O FOCC 0d ON~ N
TFA ON.. NHHN N~ NTHE N H3CO NJ 57% H3CO NJ 10 18
p CNH O Br, OCH3 CN-A~- OCH3 # 11 86% 12 ‘CND (CO- 91~
CKCN~—~ OH09 09 C 513 14 CCHO-I C 3 AcOH,
NaCNBH3 O H2N 6 F + OHC OCH3 IPA/ N O 15 16 17 O/ F

3- Chl oro-4-fl uoro-ph I 15 (50. 31, 74.
ambttuds WasDilnest fRo% - g&%f&% 3@01%&?‘59“ nea i Fav djed in
V@c@o mrzié%séﬂelgrrﬂéhfﬂg@? griA and COO| ed in an ice-

er - cj al a,letlc aC|d

345, 6 ﬁgp;@)mdar@d(ag pRERE ey dl‘H 3?0’&%@ Yge& compined in

p@mOi\P(% mijend keatedifaroneds. $tass ﬂmmmop;ydmﬁqt%ptg{hgg gaterial.
( Shdealedic G0, PHeSaaadPbhdthe S’éacﬂé}%&'@e%ladﬁﬁﬁa)am@m@ PWh Brganic

e reacti on was conpl et
nfeyersi merensombised, (wasedr wigh bring agf °°'T‘F?é"§?qj|‘"r ‘{/a% t%"?nﬁAag of 7
f{7l8];4%_ed and washed with I PA and dried in

Compound 7 (72.76 g, 149.4 mmole) was added to a cool solution of NaOMe in 1.5L
of dry MeOH under N2. The cooling bath was removed and the mixture was heated to reflux
and stirred for 1 hr. The reaction was cooled to room temperature and quenched with water
until the product precipitated out. The solid was filtered and washed with water and hexanes.
The product was slurred in refluxing EtOAc and filtered hot to provide 68.75 g of yellow soled
8 (73%).

Compound 8 (63.62 g, 127.5 mole) was hydrogenated using Raney/Ni as catalyst to
obtain 43.82 g of 9 (100%). Oxalyl chloride (6.5 g. 51.18 mmole) was added slowly to a
suspension of 13 (10.5 g, 51.2 mmole) in 200 m) of dichloromethane containing 8 drops of
DMF, sfier the reaction become homogeneous, the solvent was removed and the residual
light yellow solid was siurred in 200 ml of DMAC and 9 {20 g, 42.65 mmole) was added
gradually as a solid. The reaction was stirred for 15 min. and pouréd slowly into 1N NaOH.
The mixture was extrated 3X EtOAc. The combined organic layers were washed with brine,
flltered and concentrated in vacuo to obtain 28.4 g (100%) 10.

‘Compound 10 (13.07 g, 21.08 mmole) was dissolved in trifluoroacetic acid (TFA) (74
g, 649 mmole) and heated to 30°Cfor 24 hrs. The reaction was cooled to RT and poured
gradually into a cooled 1N NaOH-brine solution. Precipitate formed and filtered and washed
with 3X water then dried. Recrystalized from toluene to obtain pure:

~ 4-Piperidin-1-yl-but-2-encic acid [4-(3-chloro-4-fluoro-phenylamino)-7-methoxy-quinazolin-6-yll-

mlde {9.90 g, 89%).

From the example above, it will be understood that this invention Includes useful
intermediate compounds of the formula:

_lfl .

RaX )
wherein Y is NHa, NO; or the moiety Re-(CHz)m-CH=CH-C{O)-NHz-; and m is an integer from
1t03;
R, is selected from:
a) C,-C; straight or branched alkyl, optionally substituted by halogen; or
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vacuo. The mass weight 88.75 g (17, 87% . Conpounds 6

(3g, 13.18 mmole) and 17 (3.9 g, 13.18 mmole) were

combined in CHSCN (25 nlL) and heated for one hr. Mass

spectroscopy Indicated no starting material. 5

wodobé/ad7e K2COB was added and the reaction WasCT/1B2005/001139

extracted 3X with Et OAc. The organic |ayers were

conbi ned, washed with brine and concentrated in vacuo

to give 6.48g of 7. (78.4%:33Conpound 7 (72.76 g,

149. 4 mmol e) was added to a cool solution of NaOwe in

1.5 L of dry MeOH under N2. The cooling bath was

renoved and the m xture was heated to reflux, 10 and CH

st| rre,gi f or(CH,JpmorpFltino; e aelCHomMPIpRIEINE 0ol HeHPiReBERT ~(CHaw-
I a ql NorW@He-intidtizblb; t he product
F'Méecaﬂ?ﬂ) ngggoqmgkwas filtered and washed

vvlth watemn@l@rff?é’khﬁé‘s The product was slurred in

refluwg, or §38etand filtered hot to provide 68.75 g of

yel | ow SOI e 9 Qc;ﬁ%d ( Gf rﬂ&ﬁ\oﬁle &jdine,

was hytft dy é‘n'é?t%raéyﬁ@ﬁ/?]" 'e%% fngg l@gt gjlag/st to i

qﬂﬁeﬁzmle%&wg -N(E+-Ga @Mb%'dazejmvw"dl?ﬁi BPYYE (6. 5 g,

51.18 mb@} Rfiest £8-amdoyo-2ie-pyridine L@ eairséagin hejgrocygic moiety
2 nm)re

(10.5 % |n2 Slogen, OH, NH,,
Jo aptignally syosituigdhysTon “b%/lgmrrl&? ?‘;‘F‘c t"ﬁﬁ’”’?"ég‘?f‘f‘@ﬁ“b‘égfgne

gengiwsr Nt(beCsakyeint was renoved and the resi dual
l'ight vyell urred in 200 mM of DVAC and 9
(20 ¢ o gpg %}:ﬂ Mﬁgﬁ%dded gradually as a solid.
The re’é@tC?@rP’\Nﬁ*s stirred for 15 nin. and poured slowy
into IgMyvide@H. 20 The mixture was extrated 3X Et OAc.
.@yegad\l\ed, 3Asraachusdotphe
I n,vacuo to obtain 28.4 g
(Gt amideSyHRE BB g, 21.08 nmol e) was
di ssol ved In trlfl uoroacetl__m)_e;d (TFA) (74 g, 649

mol e) and heated o 30Cfor 24 hrg. The reaction was
cooled to RT a poured gr y into a cool ed L@:”
NaOH- bri ne sml u Ot. Preci prmed and fil

and was WM th 3x,nater Athen dried. Regry tI|zed
fromtalu t;b o‘kft"‘alnzp 43P PP E 1 vI /',‘2
enoic a THF

14- (3-chl or oy 4-fl uor o- ohenyﬂ"am no) - 7- met hoxv Xo) Q%QI in
-6-yll- amde (9.90 g 8 H‘ﬂ t he exarrplem evu.ea%lt
wi Il be understood that ThI'S Invention Includes useful

i ntermedi ate conpounds of the fornula: O O Y WLN
R3X I NJ 30 wherein Y is NH2, 2 or the iety

R4(CH2)m C( Op- NH2; . @lashe T TS b ioNt
to 3; R3is %@F@dﬁ* '_%i'!:a-c%—ﬁi sym)lg&it or nched

al kyl , optionallyw@substit ut€d by hal ogen;
2005/ 107758 PCT/1 B2005/ 001139

O o HN/QEL O"\/\)Okm-l )LN/G[CI

2N NaOH

N -
\/\\“):m ~o NJ
N ®

(8

8.95g (54.0T%),
94.43% HPLC A%

F

1,2 - dichloroethane,

O o HN/©:0|
water N \/"\)LNH A
J xH0O
~o N
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-33 b) -(CH2), norpholino, -(CH2), piperidin - ;
pi perazine, -(CH2), piperazi ne-%\l( Clp-E)B al kylei (E:IC_:%)Z)O
pyrrolidine, or -(CH2), imdazole; nis an i ntéger from
1to4 RiAis -(CH)mHet; 5 Het is a heterocyclic
WBi8b1058ect ed fromthe group of norpholi ne,PCT/IB2005/001139
pi peridine, piperazine, piperazine-N(Cl-C3 alkyl)
|3m4dg_zgl g, pyrrolidine, azepane, ’

, 4-di hydro- 2H-pyri dine, or 3%6-di hydro- i di
wherein each heterocyclic noiety isyopti§F2FY;ldlne’
substituted by from1l to 3 groups selected fromCl -C3

al kyl, hal ogen, OH, NH2, NH( Cl - C3 al kyl -
al kyl) QB-Ch&rdﬂ—ﬂmnaphehyl-t(éggthoxﬂ-f(ﬁ@ilfp-gum%gfil%/ea%)(jﬂmigl@ g%l) Ca7-269-

? 4(“)34?9%%?'%05\?5%"‘%%%9(3&? ge%h Qrg%iatg énhydrifibuhdé} singges andi warmed and
Dunaictaioed #-99°C for 244y and ce%ﬁrﬁ@%l&gg Eigu?%é E@&%% Iurﬁ_)exists. Cooled
iggg‘l?ofgﬁl 1 'Ea Frge sdibé terb fiSredAN the flask land/yake @ere washed with 256 IPA.
N They proglugt %¥-dﬁ@%%ro€%§MI§NT%fM%Mrmﬁuinéoﬂir(e-xff)hﬂ:_ao?tamide
HRRY; waStdiiED # Ve peen 20 bR 2115 "’&%ﬂﬁggq:ﬁ%@f)d £PLer 98 45%,
O mid Coov A (~ﬁ|) DM (4) F 0 F 0 N/AAN O 1 1
(5 ( 6513%}'9*5@5-?@4“_’%7% (ried in M\eomﬂoﬁw}ed ’bv THFTtoNemove Weted) ~N-(3-
ChIoro-4-ﬂuoro-phenyl)-N-(?-methoxy~6—nilro—quinazoline-4-yi)-acetamide (2) (19.2g, 49mmol)
was slurried in THF (500ml) and charged to a reactor. The reaction was heated to 60°C and
pressurized with hydrogen to 60 psi. After almost 17 hrs, an additional 10.0g of the catalyst
was charged and the reaction was complete by 38 hrs. Filter reaction and wash with THF.
The solids were concentrated on rotavap and the solvent was exchanged to hexanes. A pale
yellow solid precipitated upon addition of hexanes. The solvent was removed under vacuum
to distill any remaining THF. Filtered and washed with copious amounts of hexanes. The
product, N-(G-Amino-7-methoxy-quinazolin-4-yl)-N-(3-chIoro-4-ﬂuoro-phenyl)—acetamide (3),
was dried in vacuum oven at 70°C for 24 hours. Mass is 16.75g (94.49%). HPLC: tm
{100%).

Oxyaly! chloride was added to a solution of DMF (60 mg), 4-piperidin-1-yl-but-2-enoic
acid in 40 m! DCM at room temperature and the reaction was stirred for one hour. The
solvent was evaporated under vacuum and the resulting solid slurried in 150 ml DMAC. The
N-(S-amino-7-methoxy—quinazolin-4-y1)-N-(3-chloro-4-ﬂuoro-phenyl)~acetamide (3) was added
to the reaction mixture as a solid. The reaction was completed after 45 minutes. The mixture
was then added dropwise to 300 ml 2N NaOH and the aqueous layer was extracted into
EtOAc. The combined organic layer was concentrated to 100 m| and stirred for 2 days at
room temperature. 300 mi ethyi ether and 100 m! of 2N NaOH were added and the solid that
precipitated out was collected by filtration. The final product was recrystallized from ethylene
chloride to obtain 5.5 g pure product.

As noted above, the Raney nickel catalyst may be freated prior to use with an
alcohol, such as methanol or ethanol, then washed with THF prior to use. Additional catalysts
for use with this reaction include platinum on carbon or palladium on carbon catalysts,
preferably in the presence of 1-4 equivalents of acetic acid.

it will be understood that the removal of the acetyl group on compound (5) to provide
compound (8), above, may be accomplished by methods known in the art, including both
basic and acidic conditions. Removal under acidic conditions may be accomplished utilizing,
among other acids known in the art, acetic acid or methanesulfonic acid.

Within the scope of this invention are useful intermediate compounds of the formula:



94A3% HPLC A%/ F 1,2-dichloroethane, O 1 \ | water
HN O xH20 ~ \N ~O N~ WD 2005/ 107758 PCT/ | B2005/ 001139
-34

(3-Chl oro-4-fl uoro-phenyl - (7-met hoxy-6-nitro-quinazolin
wo doytorrssm ne (1) (17.26g, .0495mmpl) was s|RrTwiB2ebsion1139
350 mM acetic anhydride under nitrogen and warned and
mai nt ai ned at 90C for 24hrs and cool ed gradually to RT.
Pal e colored slurry exists. €oled -to OC for 1 hr. The
solids were filtered and the flask and cake were washed
with 2x50nl | PA. 5 The product,

N- (13- Chl oro-4-fl uoro-phenyl } N-(7- met hoxy- 6-ni tro-quinaz

ol i ne-4-yl)-acetamide (2), s gegied-fin vacuum oven at
60C for 24 hrs. Mass: 17.97g (92 HPLC:. 99. 45%
rt=13.705 mn. Raney N (5. NS yried in MeOH,
foll owed by THF to renove watef. N-(3-

Chl or 0- 4- f | uor o- phenyl Y~} ,@oxy 6-ni tro-qui nazolin
e-4-yl)-acetamde (2) (1% 10 was slurried
in THF (500m ) and aL gt reactor The reaction

was heated to 60C and pressuri zed drogen. to
pehereld\?ﬁsd\inaNﬁDththelmf’ﬁg’sci-ﬂ <5Hz>a&a*a=t=w-&4§r“% B rifdboer from
gf yst was charged and the reaction was conpl ete by

38 hrs. Filter reaction and wash with THF. The solids

vere CHIREAf Y on rotavap and the sol vent was
. 5 exchanged tG-Chekaighésr branchad alkylyastionglly subpiitydedPRa99eT: St ed

upon a[;:]dl gy _ﬁnm%es (Ehg),-piperidmel  WaSH3)epiparagiheunddEHz)-
. vacuum'15 to I St Iﬂl'sH ar%{: rensl r%]cgig) iy azoq:z' |tered and
waiperazinedi(Enc t%'ﬁ!l)'o' 2T g anes pr oduct ,

N- ( 6- Ais Binfbgamtaoktp-4qui nazol i n- 4-yl ) - N- (3- chl oro-4-f1 u
or o- phlgdr]%i(};,qzeﬁam de (3) was dried in vacuum oven at
70C for . Mass. is 16.75 4.
10 (10099 Het i PaDgJerogyRico Mgy ﬁ?‘%aﬁ%é%?%dﬂg°@o?ﬁﬁ”§“°“¥n RgeEcine:
( erﬁﬂe pidergineaN(CACHallyyimidsatle Dyasidine, aze0engci d in 40 nd
iﬁ.%@r&?ﬁ“ﬁgrfdﬁ%“cﬁ% iR dtdISH-pRRmel ﬂfbrdiﬁ&adﬁthbfefc%(jbllc moiety
for on%

t t
aischptidnellyrsebaitutadry feg) 1 ip S PR SAPOA TR TRRCACRRE OP N

NnHEC, 2T LIRAY of NTEI-DP2M)IUI nazol i n-4-yl)-N-(3-chloro-4-flu
or o- phen Q@ acer 1q(%ﬁg§ was added to the reaction
15 mxtur'@ "?:{e%eé P € reaction was conpleted after 45

m nut eXis G¥eorNHxt ure was t hen added dropwi se to 300 mi
2N NaCHApflst e @%@ourﬁ;luhayw(3vmmr(e«4imcaa-pmyl)-m(w@gmxy-e -nitro-

Et OAc. The conbi nhed or ' !
1.gnqﬁ)lméh)ﬂ) @?qaulniﬁgd £ orhg%n z':&rg ?ﬁ%‘ho‘ﬁ@%m%ﬂﬁ%e]%ﬁal?ﬁfgﬁrw -fluoro

rﬂphéhylhgdetaeﬁdeeantameMI@xgtyhdS-t@ ro4fpgsephenub-amnglhmetipy- ctuwgzohn-
20 S%',,l].‘igﬁ,gﬁm [£KoRiideat ed out was col | ected by

fil Ion he Tinal product was recrystalllzed from

et hyl eBX@mRE8 oride to obtain 5.5 g pure produc
4-Piperidine-1-yl-but-2-enoic acid [4-(3-chloro-4-ﬂuoro-phenﬂamlno}-? (2 2-difluoro-

ethoxy}-guunazolm-B-yl]-amld
- F
, LI
NW N Cl
N

F
25 0.6 g 60% NaH was added in portions to a solution of 1.23 g 2,2-difluoroethanol in 20

mi THF and stirred at room temperature for 15 minutes. 2.02 g (3-Chloro-4-fluoro-phenyl)-(7-
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As noted above, the Raney nickel catalyst may be

treated prior to use with an 30 al cohol, such as

net hanol or ethanol, then washed with THF prior to use.

Addi tional catalysts for use with this reaction

\@6‘?{10%5‘7794 ati num on carbon or pall adi um on cadraB2005/001139

catal'ysts, preferably in the presence of 1-4

equi val ents of acetic acid. It will be understood that

the renoval of the acetyl grotf® on conmpound (5) to

provi de conpound (6), above, may be acconplished by

nmet hods known in the art, including both 35 basic and

acidic conditions. Renoval under acidic condi&&ons MY ied to
[

bg,Gi6.6 Afokduiraedinetiyl-eminavas agderhes 8eplidrand Med KR

¢ H%caﬁ;}) " I?o‘flf,tti'lﬁw BSoled 18 rodik tedniparstusb. ?Jmiec wag iadded\Ant Hiven THF was

t S pe o this Lnvention are.u

C campyeth Godes FVagUEn- f E'Perrﬁ'lxi\‘.'e ey i%?eﬁt?%g% VeSifiiE Sk Rolected by

P réﬁqﬁ%qg@&i&ogmkgevaggﬁo@mift tgivg 293 g of crudegBrGhigan fporo-phenyi)
) e brd-SnoNFecn R ifaollLEyIBHAL.Y

RE-REPfuore By -Nﬁéz-o; ahd mis an ipnteger.fr o

fo 3: RBol gudsc(Gegnweresmrphenyi- 2@ dfeiogosy Eﬂﬁ’g%“%mﬂ"*‘ vl

bran Alskivld in TPk e Rkiboedsing Reteyizke! bajalyshiogipid N -(@:Chioro-4-

b i

) - )..~.morpholing. - olinePb.88hiel ne, - (CH2),
ifigarp-RAPHE-7-2 (ﬁi@ oo AT he: Kl G - C3 al , :

P ( ?:@FQ) 048y m(fhaabuaequcgciew)qissplieddazewg ;é%')? glogg, with 2 drops
L t@:?efmfl [ Bxchiyil Pioflde wid added ot €307 tempiesture 0O iskitedj oyerpight.  The

! Lgstad idd.
e e SYSRSTRE P AT © P AFRTTARE syl

s erazi ne- '\#1(.:45%? ,
al kyl ) ,0.8 ng dHZ—(ﬂ-eljlorp-yfﬂuQrb-ipdt?n’{@-,'f-(ag-ggwgemoxy)-qumazol o4, :amm:
3, 4- di.hydr 05 2k DY rHE1aRE 1.20M1 R NEDiRbIpY-ahyRinkiney (DIE) rsad 0.48 9
\/\H@'Fec"?? <ach #jeterocycl ic moiety | i.onal|
S - busoenenriorgnirs g 200 B g B 887y ot or 2
alicuds, B2lroge pipertditie N.‘.Zaddelill—d(r@lsti@gd at kapm) te@permumge@ht. An
al %ME%Q?HIBP%%&@@Q ; LD LEGES arld 1R Ikt iRBatednsl 70°E. | AfteD3 hBurs the

ord hese i ncl ud, ) hod
N-ré dotiof ixtige vag porsedintoreEtss e Rig'?‘/!"ﬁfﬁteﬁ‘&?tﬁ’ with ethil acetate, washe
q“g“ azald diabrivé, ariss &leA NBSI@, and flash chromatographed under 0-4% methano! in
N-

; - G EL Do g L8 e A fylamino)-
or or%%ﬂ!??'y}z;y;@% g%%gﬁgiﬁé&%%t-ﬁ‘ AoicY Ak [N chordd-Mof- ghehyiamino)

20 N-1-@4-ditetrgbtn:a9-auinagpln-6Fawiet o- phenyl ) - ani no] - 7- met hox

y-quin ledaPEn* €520- Y1 ) - 3- pi peridin-1-yl-acryl am de.

Exanpl :ﬁ§(4 P)lbéélsri dine 1 vl but 2 enoic acid

14- (3- cB¥aRBE 4. f | uor o- phenvl ami no) - 7- (2. 2- di fl.uor o ind
4-Piperidin-1-y}-but-2-engic acid [4-(3-chloro-4-fluoro-phenylamino)-7- -morpholin-4-

l-propox; uinazolin-6-ylj-amide

25

Step 1: 4-Piperidin-1-yl-but-2-enoic acid methyl ester
Methyl 4-bromocrotonate (2 9, 1 1.2 mmol) was dissoived in dichloromethane (20 mL)

and cooled to 0°C. Piperidine (1.11 mL, 11.2 mmol) was added slowly. The mixture was

stirred at 0°C for 1 hour. The solvent was removed in vacuo. - The crude material was used

30 asis. MS m/z 184 (M+1).




e_ thoxv)-auinazolin-6-vll-amde F QNfICI '"C N N &100
R~-oO F 25 0.6 g 60% NaH was added in portions to a
solution of 1.23 g 2,2-difluoroethanol in 20 m THE
and stirred at roomtenperature for 15 mnutes. 2.02 g

‘é)@?‘ﬂyé%%éll- fl uoro- phenyl ) - ( 7 WO 2005/ 107758 PCT/IB2005/001139

10

156

20

/001139 -36
fl uoro-6-nitro-quinazoline-4-yl)-amne was added as a
solid and the m xture was hedfed to 65C for 1 hour,
then cooled to roomtenperature. Water was added and
the THE was renoved under vacuum The m xture was
soni cated and the resultlng solids collected by
overni ght to give

dﬂe;l g ?I b(.l?%-%ylc %cﬂf r?ietfnh lé@feP(zFUBequH)Z mrﬁol) and concentrated

nitro
. hydrechioric deid (10 mL) were combmed in dloxanesg(% CI heatedXo leﬂux ovl?e?mght

( 35,SMnse wé? Edreairaed hevaylo) - thé-réSoud-wiisfdrystiticederom X5A g-mld the
tro-qui nazolin an

¢ eesired @radugt 350 %iﬁ)mz@wrﬁcmﬁ @ﬁ?& ‘éé‘% ei & &EHand 156, 7.1
N4-fz 3-1Gh,QHPY 4 15,6 H2118.88(dohidny+ 7.1°Hz), 2.89 (M, 4H), 1.54 (m, 6H). MS m/z

12 h§1§ di fl uoro-ethoxy)-q u i nezoline-t,6-d | ami ne.
3 r ono- but 2,eP°'C.aCId as dlssolved in 10 m

CI_|2C|2 EDE0) (- Rigerigin-1 cH . 0.47 M oxa
chlori dﬂe W@ssaad,dedspatmrﬁmmutwmue@o modt 48 mmoﬁdvas dissolved
over o X iloride (156
ylsrép|a‘1l orB?tB:ﬁ'nB IPL)ZtD(ﬁ'tﬁ]O ﬁ@ﬁuhﬁ.\é@@ BQE%@V&E%d@é&( NS%adyl Elloride rf
N4:L( B77Giinol} was/adfiéd stomdy-3oH Mﬁecim s ired Vot meERBYS g I hovr-

| nl%éﬂ ’hlﬂlg m?b&négn@éEJIﬁdeth@&céH ﬁé@uh@&d\dltmz ré€iduel wakhdSedaglis.

ISrr| -:e l : s o org)g(n rrri:‘]ino 7-(3-

amidere for 2 15 hours. 0.27 ni
pi per | (Hw E‘@(aﬁﬁro@@% pﬂg,qd)syt(grn{cﬁﬁmm plcaaépokﬁwnmaﬂum 6-diamine
ght

over ni ti onal

arcang i rtmelssH BREAIOR b S b bers cippes g Ahiburan (1o

rﬁﬁta'n? Eod:hgﬁé fHee 4%&@:@%&% E-Qh@yl adride (278/eg, $ @B insteol\weascadded
wth eth ace at e,

rac
brandane treten S6E ! KISIOZ ARKIS 1 TS i 8’%?‘6%‘}&@% Pty scetate
0 % iRk N3, ahd concéritatedf Ohmresidugi wasdpwified gsing chromatography on

. Png @Lﬂdl tg 1%%%0%%0#?%3%9 I‘:tﬁélﬁj the desured product (20 mg). 400 MHz

[ 45" uor o- am no
7- AR (DNISQ:04) 6 582 tro ) Bémmé*ﬂbﬁﬂﬁm 9'64 4P 8e26 (R 777 (m. 1H),
(“‘P“L(;Bﬁ yL 5200.0 HeX ABBIse1H), B7irRar), 8133 (h, W), b2 (t2HeH 5160 Hz), 3.55

( 34 Mtk A 88 . 2R AR (T A T R DA 2Am S A5 T 554 M=)
yl - pr opesmpie® nazolin-6-yll-amide NII C NSN Np NI

25 25 O 4-(3-Fluoro-piperidin-1-yl}-but-2-enoic acid  [4-(3-chloro-4-fluoro-phenylamino)-7-

30

methog—guinazolin-ﬁ-y!]-amlde
< i :F
N Cl

NWO
N SN
F ~ N)

O
98 mg 3-Flucro-piperidine hydrochloride. 300 mg 4-Chloro-but-2-enoic acid [4-(3-
chloro-4»ﬂuoro~phenylamino)—?-methoxy-quinazolin-ﬁ—yl]—amide and 0.37 mi of DIEA were
dissolved in 5 ml THF stired at 70°C ovemight. The mixture was then diluted with ethyl
acetate, washed with water and brine and dried over Na;50,. The resulting solids were flash




Step 1. 4 Piperidin-1-vl-but-2-enoic acid nethyl ester
Met hyl 4-bronocrotonate (2 g, 11.2 mmol) was di ssol ved
in dichloronethane (20 m-) and cooled to OC

Piperidine (1.11 nm, 11.2 nmol) was added slowy. The

“'Bi%éﬂ 7442 S stirred at OC for 1 hour. The sorvemboosyam 139

10

15

20

25

renoved 1 n vacuo. The crude material was used 30 as

is. M5 nmz 184 (M+1l). WD 2005/107758 PCT/ 1 B2005/001139

-37 Step 2: 4-Piperidin-I-vl-B8t-2-enoic acid -HC

4-Pi peridin-1-yl-but-2-enoic acid nethyl ester (2.05 g,
11.2 mmol ) and concentrated hydrochloric acid (10 nlL)
were conbined in dioxanes (30 nL) and heated to refl ux
0%5@&9 brbphed Wit 0RI%K inethenaMashiomfuoio e givet 278 marof ¢4 blboro-pireridin-1-

GuEp YL S QS B e A e
8 6. 80(M€H) @488.) = 15.6, 7.1 Hz), 6.14 (d, 1 H J =

15. 6 §5 (d, 1 H J =7.1H), 2.89 (m 411),
(F%rrr—’%%— VB iz 17 acit! CR-G; :

4 Pi pe oro-piperkll

A+ RieRy-quiiazoliv-84-divitle 2- enoi ¢ acid (250 ngy, 1.48 mol)
was dissol ved 10 in dichloromethane (15 &).

D net hyl formam de (3 drops) was added. Oy chl ori de

(155 pL, 1.77 mmol) was added,slowy a e reaction
was stirred at S ' eCym Xt ure
was concentrat ¢ fder reduced pressur- and t he residue

was used as is « ut 2-enoic
acid f4-(3-dhl oro“4-fl uoro- phen no)- -(3- norpho

I n-4-vl-oropoxv)-ou i nazol_in- camJdde 15

N 4" - (3-Chl or o- 4-f | uoro- phe mer phol i n-4-yl -pro

F[))? )F(’%QA glt B-%Eoo A f?@§4¢iﬁ%lg e W%ﬁ[' gbronglﬁ_% Q/apydde& oldbo 'HBDAf 1-CRI3Fb-but-2-

t ehsiglayid r[m-f[aicMO-@moromngnyWOta-@)e@@xr@Ju@a(zplm-G-yl] -amide and 0.37 ml
Ln‘rTPEHﬁ" Wb 3 égol%’gld i 'Sitml %@@ﬂh‘éd ahbay b\féﬁmg(h?. TBhemixturk.wé8 then diluted

0 n i
hovith gthynaq@ta,tﬁ weshed %évageurgﬁ@wkwl on EPNQEO, Gl'hfe%sulg g solids

dryefd fidfdnt dhrdvistédtapnid mnrﬂe@mwmaed in tn!erofogmt@ gixe \A,ggai mg of 4-(4-
purified ogr aphy 2 Ehirb-uinGero-phanylampoMi-trbthoxy-
P dosaie -6 B, Op AR, T opheny

to ylel the desired product (20

nga).unazuﬂ@-SM}Izamldel-l NVR (DMSO-de) 8 8.82 (s, 1H), 8.50 Is,
%Mlﬂi) dgs.lH, J =6.9, 2.6 Hz), 7.77 (m 11-1),
740(t J =9.0 Hz), 7.25 (s, 1H),6.76(m|

H) , 6.@.@@%‘3’—12 M, 4.23 (t 2H Jshl6.4

4H) , 3.08zepan-13

um@liglm s\P.dMide 584 (I\/H) Exarrpl e 8 25 4-(3- Flu
rgd-p'r'pw_%'I vl) but 2 enoic acid F
f4-(3chl oro-4-fl uoro-phenvl am no)-7- m e M<Ou i n
azol in-6-vll-amde / F Nv/Y/OCNCI FCIl / N
N \)N
P
\0 N

(3-Ch|oro—4-ﬂuoro—phenyl)—(?-ﬂuoro-6-nitro-quinazolin-4-yl)-amine was suspended in
100 ml methanol and 2 ml 50% NaOH in water was added and the mixture was heated at
70°C for 2 hours. The mixture was then poured into water and stimed vigorously for 30
then filtered and washed with water and dried under vacuum at 60°C overnight to

minutes,
give 7.2 g of (3- Chloro—4-ﬁuoro-phenyl)-(?-methoxy—S-n'rtro-quinazolin-4-yl)-amine

74 g of (3-Chloro-4-ﬂuoro-phenyl)-(T-methoxy-s-mtro-qu|nazohn—4 yi}-amine was
reduced using Raney nickel catalyst in THF, then filtered and evaporated to give 6.4 g N*-(3-




99 ny 3-Fl uoro- pi peridi ne hydrochl oride. 300 ny

4- Chl oro-but-2-enoic acid [4-(3-

chl or o- 4-fl uor o- phenyl am no} 7- met hoxy- qui nazol i n- 6-yi ] -
am de and 0.37 m of DIEA were 30 dissolved in 5 n

I [ d at 70C overnight. The m xture wagctrhgmnos/001139
‘H?I;?J'{csyelyﬁgth et hyl acetate, washed with water and brine

and dried over Na2SO4. The resulting solids were flash

WD 2005/ 107758 PCT/ | B2005/ 001889 - 38 chr omat ogr aphed

with 0-4% nmet hanol in chloroformto give 275 ng of

4- (3-Fluoro-piperidin-1 - yl)-but-2-enoic acid

[4-(3-chl oro-4-fl uoro-phenyl am no) - 7- met hoxy- qui nazol i n

- 6 C)flblo-AfMiortEpheny MbthoxPqul @B olinEx BrdiHmined (99%4yi¢id). FIThis rasoduct was

pi peri di 15 - 2~ I hribed i ide 4-Chloro-but-
P abesefl gy hiplo ks 53Rl & eibgpenn scneme 1 to provide -Chioro
rretzlfeoqiyatq‘qu[4f{§-g|ajprp14=ﬂgor9-plpengﬁm|5@-TFmemoquuiynazpllq\ﬁ-é]-amd?\'

- Z~1k Nafy Q bt NenbRbulBerlc 4cid|[4i@rcRlofpigaRioiocineylamino)-7-methoxy-

52¥g;igabzé@|m%yl]§ar¥|\ﬁg ar{iléj gﬁe%gta%eg%gg w%% t?lgsoﬂiéé:m i "H-HJ ér?d' purged with

[ 4nkrdgenh| @29 pvt DIEAUESGdpdvicand] thermixdire Wasetimed ) 79[¢ feaZslayn The
'56' )!hllcél%gls ?-Sn am%d ggtﬁ%o @1 ethyll&te@e, IAdkéy WY vautéliaR8 BlineehdidRied over

Irre 0C overnight. The m re, was.then
di NasS€y. Wihe feswlingpplids were fash chwggﬁg@p%ﬁmtﬁ]mwetgﬂ%o? ip cAf6Foform.
anghél prodskt RuedisshRESOEH,CTixed treated withreycese HOUaN efitsr,dheml eygpprated
j - 40
1o;ih\rtpg r%tg%gszﬁﬁ_g Sg? W A:I??T_Q .611‘/"4%E.;;}a"f\ﬁggl-bl}tﬁ-éﬁbil: 0544 Ofal{3-tRoro-4-fluoro-
FI pbenylaminok7-methaxyiquippgolingBryil-amide, (33 % visld)-
[ 4- (3- clphagyo@dsd.| uor o- phenyl ani no) - 7- met hoxy-
jukgggglgk@n'pjé Yi ) E’L@-éageed erI;BSKinggt(ge! F_R%éay@ 488. Exanple 10
(3- chl 0EmEt, érbBRAN-2[HB& AYeRIARMIsSYSIon ArRLeinRoNaFe Made by cloning the erbB1
; 5??5%9&4 (ﬂllfﬁ?:(?éi th nﬁﬂiﬁﬁ eB2 ( Ihl;»@?sl to@ahi25B) £ erbB4 sequence (Gly-259
- or o- 4- uor o- n - - Uuor 0—0-
(3SR e o BASBRE R o i PR pBylb el Reglhipor.
50 %ydusiiaH viere veapressedvdls Baddedrusinfeciet eSTRi insagt cellia @shBhiatijone S-

at Tra?ngtgragg ST 1 nSrotdie  TleXprifes WaR puAfisY IROSMIEE dhRintatography
wat'er and stirred vigorously for 30 mnutes, then
fi luslag gldtethione SRPEFERE BRPYSh wat er and dried under vacuum

spat 60C mitivh GhtertBO tyraging kindse? agfivitf was assessed using an ELISA-based

(3 5S3bL Grofink ki@ :BDCRIM datodhR BN HEPE! o7 Aiz83RAINGC, 10
(3 oMot 190 Misotin SHENRYale, AN HIsiYAte. 20 ¥ ATRu e Eomppund or
n- %éélﬂ:lé 26BEantRS5 nvi GST-erbB per 50 ul reaction) were run in 96-well plates coated

with 0.25 mg/mi poly-Glu-Tyr (Sigma). The reactions were incubated for 6 minutes at room

25 temperature while shaking. Kinase reactions were stopped by removal of reaction mixture,

then wells were washed with wash buffer comprising 3% Bovine Serum Albumin and 0.1%
Tween 20 in Phosphate Buffered Saline (PBS). Phosphorylated tyrosine residues were
detected by adding 0.2 pg/mi anti-phosphotyrosine antibody (Oncogene Ab-4; 50 uL/well)
coupled to Horse Radish Peroxidase (HRP) for 25 minutes while shaking at room
30 temperature. The antibody was removed, and plates were washed (3% BSA and 0.1% Tween
20 in PBS). HRP substrate 3,3,5,5-tetramethylbenzidene (SureBlueTMB, Kirkegaard & Perry
Labs) was added (50 pL per well) and incubated for 10-20 minutes while shaking at room
temperature. The TMB reaction was stopped with the addition of 50 pL stop solution {0.08 N
H.80,). The signal was quantified by measuring absorbance at 450 nm. ICg values were

35  determined for test compounds using Microsoft Excel.




..

reduced usi ng Raney nickel catalyst in THF, then
filtered and evaporated to give 6.4 g Nd-(3 WO

2005/ 107758 PCT/ 1 B2005/ 001139 -39

Chl or o- 4-fl uor o- phenyl ) - 7- met hoxy- qui nazol i ne- 4, 6-di am

%yield). This product was reacted W tplgT/1B2005/001139

w@-e:ei]s?lgﬁgybut-z-enoyl chloride as described in Schene 1
to provide 4-Chloro-but- 2-enoic acid

[4-(3-chl oro-4-fluoro-phenylag no} 7- met hoxy- qui nazol i n-
6-yl]-am de. 300 g of 4-Chloro-but-2-enoic acid
[4-(3-chl oro-4-fluoro-phenyl am no) - 7- net hoxy- 5

qui nazolin-6-yl]-am de and 78 ng azepane were di ssol ved
in5 THE .and purg i nM}i T I 0ggmB20CsQ IntyErbBl R (b
added@&%ﬁﬁe mxtur%m%swéé%{l rred at 70C for 2 days;s
The réxampie Noadas t hef-4fliluted with 20 ml ethyl acetate,
washeg,whblbngat er andgorine and dridé@7over Na2S0483§he
resul ting sgl i ds werg bl ash chromat gg gphed wi th 04846
met harfsEMPIRNEH or of o r% The product was di ssol vedsjlg
CH2Cl Zxample Nogfat ed wildBSexcess HCl &ff%ether, then®"
evapor&gs@eNa to drygess to give 12%.ng of 233.8
4- Azepan-1-yi - ut-2-en8' c acid [4-(3z£k oro-4-fl uongy
pheny|Example NOA net hoﬂ?‘-éui nazol i n- 6- g am de (33%

yi el d)exafpleNp+0@84. 1B4anpl e 11 - E@g- - based er bp41-33
Ki nase Assay ErbBl, erbB2 and erbB4 cytoplasm c fusion
proteins were made by cloning the erbBl 15 sequence
(Met-668 to Alal21l), erbB2 ( Ile-675 to Val-1256) and
erbB4 sequence (Ay-259 to Ay-690) into the

bacul ovi ral vector pFastBac usi ng Pol ynerase Chain
Reaction (PCR). Proteins were expressed in

Bacul ovirus-infected Sf9 insect cells as G utathione S
Transferase (GST) fusion proteins. The proteins were
purified by affinity chromatography using gl utathione
sephar ose beads. 20 Inhibition of erbB tyrosine kinase
activity was assessed using an ELI SA-based receptor
tyrosi ne ki nase assay. Kinase reactions (50 nM HEPES,
pH 7.4, 125 mM NaCl, 10 mM Mgd 100 M sodi um

ort hovanadate, 2nmM dithiothreitol, 20 uM ATP, test
conpound or vehicle control and 1-5 nM GST-erbB per 50
uL reaction) were run in 96-well plates coated wth
0.25 ng/m poly-du-Tyr (Sigma). The reactions were

i ncubated for 6 mnutes at room 25 tenperature while
shaki ng. Ki nase reactions were stopped by renoval of
reaction m xture, then wells were washed with wash

buf fer conprising 3% Bovine Serum Al bum n and 0. 1%
Tween 20 in Phosphate Buffered Saline (PBS).

Phosphoryl ated tyrosi ne residues were detected by
adding 0.2 g/ anti-phosphotyrosi ne anti body (Oncogene
Ab-4; 50 MMell) coupled to Horse Radi sh Peroxi dase
(HRP) for 25 minutes while shaking at room 30
tenperature. The anti body was renoved, and plates were
washed (3% BSA and 0.1% Tween 20 in PBS). HRP
substrate 3,3 ,5,5 -tetranet hyl benzi dene ( SureBl ueTMB,
Kirkegaard & Perry Labs) was added (50 L per well) and
i ncubated for 10-20 m nutes while shaking at room
tenperature. The TMB reaction was stopped with the
addition of 50 L stop solution (0.09 N H2SO4). The
signal was quantified by measuring absorbance at 450
nm | CWval ues were



35 determ ned for test conpounds using Mcrosoft Excel.
WO 2005/ 107758 PCT/ 182005/ 001139 -40 Conpound ErbBl1
| Cso nMErbB2 1 Cso nM Erb84 1Cso nM Exanple No. 1 6.44
77.5 Exanple No. 2 6.9 16.7 83.67 Exanple No. 6 9.87
244.39 154 5 Exanple No. 7 11.35 84.05 61.5 Exanple
No. 8 45.34 212.11 233.8 Exanple No. 9 18.08 247.12
147 Exanple No. 10 12.13 85.98 41. 33 -41- WHAT IS
CLAI MED: 1. A conpound of tUﬁ formula: N/ F a RS HN\
Cl Rs HN\ N X/ R3 wherein: R3is Cl-C3 straight or
branched al kyl, optionally substituted by one or nore
WA bR REAIMED: and R8 are i ndependently sel ected fromH,
Cl-C3alkyl, F, Br, I or d; Xis O, Sor NH and the
ddshadompowsl afdské fpnattlad a and b each indicate an
opti onal double bond, with the proviso that only a
singl e double bond a or b exists in one conmpound; or a
_____pharmaceutical Ly -aceeptabl e salt—formthereof._2 A
compound according to clAim1. In which Xis 0 and R3
is Cl-C3 straight -or branched al kyl optionally-
substituted by from1l to 3 hal ogen atons. A conpound
sel ected om t roup of: F

4-Pip 2-enoic acid
[4(3-d] phenyl ani no) - 7- met hox
qui nagd i n- 6-yl ] - amiléle;

HN Cl
HN
\\\N
)
X N
Ry

wherein:
Rj is C4-C5 straight or branched alkyl, optionally substituted by one or more halogens;
Rs and Rg are independel:ltly selected from H, C4-Cs alkyl, F, Br, 1 or Cl;
Xis O, Sor NH; and -
the dashed lines designated a and b each indicate an optional double bond, with the
proviso that only a single double bond a or b exists in one compound,
ora bharmaceutically acceptable salt form thereof.




4- Pi peridin-1-yl -but-2-enoic acid

[4(3-chl oro-4-fluoro-phenyl am no)-7-nethyl sul fanyl- q u
i nazol i n-6-yl]- ami d e;

4- Pi peridin-1-yl -but-2-enoic acid

[4(3-chl oro-4-fluoro-phenyl am no) - 7- met hyl am no-

qui nazol in-6-yl]-an de; 4-Piperidin-I|-yl-but-2-enoic

-acid 14(3-chl oro-4-fl uoro- phe_nw_am no} 7-i sopr opoxy-

qui nazolin-6-yl]-am de; ~J 4-Piperidin-1-yl-but-2-enoic
acid [4(3-brono-phenyl am no) - 7- met hoxy- qui nazol i n- 6- '
yl]-am de; 4-Piperidin-1-yl-but-2-enoic acid

[ 4(3-chl oro-4-fluoro-phenyl am no)-7-ethoxy- q u

i mazolin=6-y| | —amid e 4-Piperidin-i-yl-but=2-enoic
aci d E‘4( 3- C%SPBP%"FI%‘?@P%KnW%'m nﬁ) - 7- pr opoxy- mhich X is O
I naEidRsiinG SCatrpighiardesnched alkyl optionally substituted by from 1 to 3 halogen atoms. --
4- (4- Fl uor o- pj L Sk Bard = - -2 ic acid

[4-( 34'-’:'0 hl or QSE@?;F&J&? g?l%)%éé&n%ﬁngﬁg A 0 u_ﬁ gp

net hoxy+ GRS by rvt-6eppif - arficide; [¢{3-chiofosd-fluoro-phenylamino)-7-methoxy-
4- Qliduedlind-AHmides i di n-1-vl ) -but-2-enoic acid 14(3 chloro

4 fluorPe: bk - 1= - qui ol in-6-V

i do: +pelprl G ANRS. Bl o B iRl petisuteny:
acqunepdipG-iitmides 4 fl uoro

ghenv! anpipaldin/t-§ilBuee-8RSIO 0¥ C I Hded-i-Raddo-WhenyiBh e méks .
3 6.0 %Pﬂ- 2H‘-§_’ri 2.8RYO0N CIIGIR Radio Yheny Bihé)-meytemino
3- MRS BT o-

phenv| ahPiperidin7i-fitbub?-eedit 0 xegido u [4(Bagddro-A-fGoro-bhenglamida-7-isb3ropoxy-
4- & RrabdiHeLR-aRiideer i di n-1-yl ) -but - 2-enoic acid
[4-(3-chloro-4-fluoro-phenyl anino)-7- meth oxy-q u i

nazo | YPIReEINgt-yl-byt-grenoiq acid J4(B-Pramacpiieayignine)-7-methoxy-quinazolin-6-
| pdrartden- 1-yl ) - but - 2-enoi c acid

4- (3-chh.oro-4-f | Q- phenyl am nq) - 7: .
Ere t §10x );1_— dﬁ{nﬁgi—)ﬁbﬁ? -t_arg/tfftj ) ayﬁac@g]; (i),(3-chIoro~4-ﬂuoro~phenylamlno)-'i-ethoxy-

4-avinepstiobiviramidgl - but - 2- enoi ¢ aci d
[ 4(3- chlmpdif=-1fiBorDereny bagi NQlEonBRIR%Eph no)-7- -
nazol i.n- 6- %I %m de;  4- Azepan- cl“)?l - but - 2- enpoig'tf:haz;ncnloy propoxy
A3oiBYIE™EEE | yor o- phenyl ami no) - 7- met hoxy- qui nazol

n- 6- y{fi-FamiocidperidinAkyetiitdiensit - yacidd Ut[4-B3-che-Liaes-ghenylamino)-7-

-ch —A- £ | -.phenyl am no)-7- trifluoromethoxy-q

%%hcggé@ﬁ%ﬂlﬁ%é W]%"g?ﬁ de; 4-Piperidin-1-yl-but-2-enoic
cid [4(3-chl oro-4-fluoro-phenyl am no)-7-fl uor omet hoxy-
qui nazol i n-6-yl]-am de; 4-Piperidin-1-yl-but-2-enoic
acid [4(3-chl oro-4-fluoro-phenyl am no)-7-fl uoroet hoxy-
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4- Pi peridin-1-yl -but-2-enoic acid
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ulfan yl)-gq u inazol in-6-yl]-am de;
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i nazol in-6-yl]-am de; 4-Piperidin-1-y|-but-2-enoic
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[4%3 c )9]63m|d .uor o- phenyl am no) - 7- net hoxy-

qu"lul%af in ’am de; 4-Pyrrolidin-|-yl-but-2-enoic
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4-Piperazin-1-yl-but-2-enoic  acid [4(3-chioro-4-fluoro-phenylamino)}-7-methoxy-
quinazolin-6-yllamide;

4-(4-Methyl-piperazin-1-yl}-but-2-encic  acid [4(3-chloro-4-flucro-phenytamino)-7-
methoxy-quinazolin-6-yljamide;

4-Imidazol-1-yl-but-2-enoic acid [4(3-chloro-4-flucro-phenylamino)-7-methoxy-
quinazalin-6-yl]lamide;

4-Pyrrolidin-1-yl-but-2-enoic  acid [4(3-chloro-4-fluoro-phenylamino)-7-methoxy-
quinazolin-6-yllamide; :
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5-Piperidin-1-yl-pent-2-enoic acid [4(3-chloro-4-flucro-phenylamino)-7-fluoromethoxy-
quinazolin-6-yl}-amide; '

5-Piperidin-1-yl-pent-2-enoic acid [4(3-chloro-4-fluoro-phenytamino)-7-fluoroethoxy-
quinazolin-6-yi]-amide;

5-Piperidin-1-yl-pent-2-enoic  acid [4(3-chloro~4-fluoro-phenylamina)-7-(2-flucro-
ethyisulfanyl)-quinazolin-6-yl]-amide; .

5-Piperidin-1-yl-pent-2-enoic acid [4(3-chloro-4-flucro-phenylamino)-7-trifluoroethoxy-
guinazolin-&-ylJ-emidc;

5-Piperidin-1-yl-pent-2-enoic acid [4(3-chloro-4-fluoro-phenylamino)-7-difluoroethoxy-

quinazolin-6-yi]-amide;




or a pharmaceutically acceptable salt formthereof. t}.

A pharmaceutical conposition conprising a

pharmaceutically effective anount of a conpound of

Claiml and a pharnmaceutically acceptable carrier. 5 A

phar maceuti cal conposition conprising a

phar maceutically effective annunt of

4- Pi peri di n-1-yl - but - 2-enoi c ﬁfé

[ 4-(3-chl oro-4-fluoro-phenyl amho} 7- met hoxy-,

qui nazolin-6-yl]-am de, or a pharmaceutically

acceptable salt, ester or amde formthereof, and_a

ohannaceutically acceptable carrier. 6. The use of a

pharnaceutlcally effecti ve anount of a conpound _of .
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prol i f es-Biperidin- ﬂ-ylsmvcaeanglcl erich [hrBravigro-4-fugiermhenylamipo)-7-methylamino-
adqr&ng&ﬁagrg medi canent to a nmammal. 8. The use

ceut [ caI

4- P perff Bipﬁﬂdln'W' m{g-e?gufgggf%cl dvg e g@-%%ro-gfﬂuoro-phenylamino)-?-etho?cy-
[ 4nkndzainleoyiemded; lotior o- phenyl ani no) - 7- met hoxy- qui nazol i n
-6-yl]-ap de d’P 24 Pf%eg-@aéngﬁc gLid | [g33-Etforo- 28GR prRRYIEMiSEH7 tuoroethoxy-

ester or ormthereof in the manufacture of a

rreqnlr@éﬁ’@rﬁ'yl]f"'ﬁ?'d?,he t herapeutic treatment of breast

cancer iy phaffeaaaticallycoogptabls sal) foard fhierdok t er i ng t he

nedi canent tg ,.qg{gma c%mpa_é?{%nuéﬁnﬁﬁfsm@a pharmaceutically effective
e

phar maCeut i cal Py cti1ve anount of
4- #npat of i qq)m_'pqud_qg Glaim 1 gpde ehana%qeatlcally acceptable carrier.

[4-(3-ghl or 0A4plﬁdrM@¢60u®heamyipasﬁono):en7pnnm o wiyargadenticelly jeffective
esf%?JnB ror;n %F’gan}u? 1 JBEG écf&ay (%—chl%ﬁﬁﬂBr@%heﬁnyl%nﬂinb}-?—methoxy—_

ereo he manufacture o

meqlinniipe-yll-amide.irs @ plieemagsutfel aqceria A SRy & g Torm tereo,
__ capeet sHafmacelRaliPdocefidbidédnsar.ng admi ni stering the

medi canent to~ a Tammal . -46="10. The use of a-
phar rmceutl cally effect [ ve armun
erS di n eg*se w ctive amount ofacompound of Claim1ora
e

he ufacture of a
St e
&t tr&%t SPF%F 5 TSN AMaRalFeRTIEng

'TS%”QQtt"éerm ?ZEW 854t hereof in the r?aTr:uf acPure
of a ffed' Loh? hat e biS PR e GriolR 3t ABPbrif-1)RRR-2-enoic
a% Jl}s ﬂ'tlB‘lQ p‘ﬁ tnd)FP rﬁetﬁ@t%ﬁhazoﬁr@ﬁ-@ﬂ hbRld@%r a pharmaceutically

aﬁrés&.go In theDmanufdRRNeTE a medlchmef for the

tﬁ&ﬁﬁé@ﬁ@ﬂea‘%eﬁt Bﬁprﬁlﬂérgﬁ%@%ordﬁrs i\ nfainmaY coMbrising administering the

medicament to a mammal.

8. The use of a pharmaceutically effective amount of 4-Piperidin-1-yl-but-2-enoic
acid [4-(3-chloro-4-fluoro-phenylamino)-7-methoxy-quinazolin-6-yl]-amide or a pharmaceutically
acceptable salt, ester or amide form thereof in the manufacture of a medicament for the
therapeutic treatment of breast cancer in a mammal, comprising administering the medicament to
a mammal.

9. The use of a pharmaceutically effective amount of 4-Piperidin-1-yl-but-2-enoic
acid [4-(3-chlore-4-fluoro-phenylaminc)-7-methoxy-quinazolin-6-yl]-amide or a pharmaceutically
acceptable salt, ester or amide form thereof in the manufacture of a medicament for the
therapeutic treatment of colon cancer in a mammal, comprising administering the medicament to
a mammai.




. ) R31X NJ" wherein: Y is NH2, NO2 or the nvoiety
* 0 R4- (CH2) m CH=CH C(O).-NHr; and mis an integer from1l
to 3; R3 is selected from a)gCl-C3 straight or

b h | | b .
ran(s: gl a_ g!r; hg{glblngn@ﬂ_()(’:&égl %Hgfn%’%c??ﬂc?ﬁsg@ﬁ%c?@@ﬁwo@ft of 4

%‘B@f déWrYérbUt%%ﬂ% . acifl perl43-shiomideiuoesaphanyiamino)-7-methoxy-
- Gl blin- SQMféi'rﬁcllé g E%ha%aéﬁ%l%?&p@ﬁé’%&lt %&t%r Sornide form

i nteger from 1
hBe@Pbéy Hiei @aﬁﬂi@@ﬂ@ e medisamentoiol tHeethglrapaqﬁlcoﬂ'eatment of non-

'@ﬁﬂh&lu‘ I[Jﬁ? o offn' 4 'rd?;\?nmerl p%ﬂ?ﬁd’n@iﬁg%mlrﬁét&ﬁrgatﬁé R Gheto o

rro
Bmﬂmtﬂahydro 21- pyri d| ne, or 3,6-di hydro 2H pyri di ne,

wher ei g eagh%d?,%%@gytﬁglf&@n}%ety I's optionally

substi t ut ed fromlto roups selectedfromCr C3
al kyl, halogen, OH NH2, (C #l kyl) or N (Cl-C3
al kyl )2 mls an integer f @ and Xl s0O, Sor NH.
12. | A compound of the f HN Y N R30 4/Jl
wherein: Y is NO2, N ermlety hal o- (CH2) m
CH=CH- C( O) - NH2-; - hal , Bror I; mis an
integer froml1l to 3 se)ected from -47- a) a
mono-, di- or tri-haT%gendt ew’met hyl group; b) C2-C3
s;Jhg,@inght or branched al kyl, optionally subst | tuted by

hal ogen qr ) - (CH2), hol i no eri di ne,
BN PPl P 1oeby B o N T & PRy
io@HzrroIidine, or -(CH ( )~pY 2), -|mdazole 13. A
conpowpd subdidiroins 4- Pi peri di n-1-yl - but-2-enoic acid

A A B e
accepPabl e-(Sa-tmormbplet heﬂé"d:zfn-piperldlne ~(CHz)r-piperazine,  -(CHz)r
piperazine-N(C,-C, alkyl), {CH.)-pyrrolidine, or -(CH;),-imidazole;

n is an integer from 1 to 4;

R4 is {{CHz)n-Het;

Het is a heterocyclic moiety selected from the group of morphohne plperldlne
plperazine, piperazine-N(C,-C; alkyl), imidazole, pyrrolidine, azepane,

3,4-dihydro-2H-pyridine, or 3,6-dihydro-2H-pyridine, wherein each heterocyciic moiety
Is optionally substituted by from 1 to 3 groups selected from C4-Cj alkyl, halogen, OH, NH,,
NH(C+-Cs alkyl} or N (C4-C; alkylly;

m s an intager from 1 to3; and

( ) \ XI;Q.SorNH.

t

, Or

' 12, | Acompound of the formula: |

e T
o e

wherein;

Y is NOg, NH,, or the moiety halo-(CHz)m-CH=CH-C(O)-NH2-;
halois F, Cl, Brori:

m is an integer from 1 to 3;

Rsis sele_cted from:




L 14. i A conpound of Caim1l or 48 pharmaceutical ly
r0 acceptable salt, ester or am de formthereof for wuse
in the treatment of proliferative disorders in a
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. use in the&Fe%@Mn%f'p?oh%?étN di@&ﬁ&-@ moJmé}mngIe formthereof for use in
the treatnent ? colon cancer in a manmmal . 18. A
conmpound of 4-.Pi peridin-1-yl-but-2-enoic acid

y
L 1B4- (& len@é!ﬂhd4 Jf' qulﬁér'@iﬂﬁlgnbg\? égfrac ach 4- %—gl{lj?ro-#f'ur:ro-phenylammo) -7-

‘ ui n
methm‘y'é.{%az% 2 'a"§ ‘??' s 883 r@% %Pcaﬁhﬁﬁépﬁa@ﬁr?ﬁtt IRstes 8 amige fQJSlethernof for use in
:) thetreatnteneofpn’oMatammsuncﬂemmr&rﬁm‘ﬁ\hﬂ cell lung cancerrin a
S . mammal . | 19 A conpound of the fornula: 0 R4~" halo
‘ whérein: R4 is -(CH2)mHet; n¥l;, Het is piperidine
- 1&upshi camperndi taf ﬂvﬁypegdloﬂmputmmn nactche[4t(m|@baun5roaﬁheny|ammo)-7-
- rnethoxy qmdwlﬁﬂﬁ%@iﬂudé &ha %@ceuﬁ’éa‘ﬁyécce&ablg salt, es%'f' orcém:dgrf]ormr{ﬁereof for use in

or

. the treatmeﬁtpof Ereasq cancel' ina mammal

? B
17. A compound of 4-Fiperidin-1-yl-but-2-enoic  acid [4- {3-chloro-4-fluoro-phenylamino)-7-

methoxy-qumazohn-B—yl]-amlde or a pharmaceutically acceptable salt, ester or amide form thereof for use in

: the treatment of colon cancer in a mammal.

| 18. A compound of 4-Piperidin-1-yl- but— 2-enoic  acid [4-(3- chloro-4-fluoro-phenylamino)-7-
methoxy—qumazolln-s-yl] amide or a pharmaceutically acceptable salt, ester or amide form thereof for use in
tthe treatment of nen-small cell lung cancer/m a mammal
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g 19. A compound of the formula:

S RO

:i 7 O

5 ' R‘:‘/\\\\/(Lhalo E
whereln ':

‘ ‘ R, is-(CH,) -Het;

L m=1;

Het is piperidine substituted with two '
groups, wherein the two groups are indepe 14-C
Ialkyl F, Br, lor Cl: and ' p penceniy i ”

halo represents F, CI, Bror |.
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