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According to a further aspect of the present invention o
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Therefore in a further aspect of the invention there
is provided a conpound of fornula A or IB (as
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i ncl udi'ng sy hermt osu arth
i ﬁ@P%?IH@eFWéXﬂlﬁah@r@Uém(ﬁr Ft)ﬁlﬂsoxy,ost eoarthritis, renal
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ra ] Jncl renal

B OB Fai LB bbb b R e, I8
at%r@@@ﬂ%ﬁcsm -C(Ob Ol G )allo, ThREORE:" G)amylsesascsoawd’w,
Langerhans cell histiocytosis in a 30 warm bl ooded
animal such as man. . What is also provided is a
phar maceuti cal conposition which conprises a conpound
of the formula A or TB or a pharmaceutically
acceptable salt thereof, in association with a
pharmaceutical |l y-acceptabl e diluent or carrier for use
in the treatnent of chronic obstructive - 17 -
pul nonary di sease, diabetes and chronic skin disorders
i ncluding psoriasis in a warm bl ooded ani mal such as
man. What is also provided is a process for




15 N-et hyl - NWdi et hyl ur ei do. Exanpl es of
"-NR -S02-(CG -C6)al kyl" wherein R is as defined above
i ncl ude mesyl am no, N- et hyl sul phonyl - N- pl aenyl am no
and i sopropyl sul phonyl am no. Exanples of "-S02-NR |IC"'
wherein R and R' are as defined above include
SWoRb@ARYs, N (nmethyl)sul phamoyl, ~ PCT/GB2007/001338
N- (i sopropyl ) sul phamoyl, N, N-(di met hypsul phanoyl and
N—(nethyl)-N—(phenypsuIphanvyl. Exanpl es of
"-SOp-(Cl-C6)al kyl™ wherein p is as defined 20 above
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sulphurlc uoroacetlc citric or

miF el kgei R$~—éﬂﬁﬁ%PbﬁCQN§&?ﬁﬁﬁle phar maceutical | y
acceptralhEr'sa ihdepdndautlf SIEpMLbREr mﬁmgdﬂar (R Cgtkyl pind Whdreth
Ieiaﬁ;r fd I g{({: aé:rlld%%)rnfl g’e 0 p on gaa‘? Itutng o (faf(b%r‘lfflw dne glolﬁore
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“‘“%c?rgpé‘fée%évifﬁ SRR RISt AR HERE e

t fNIH’BI(D)LDefmGa)@H<ylpﬂ\me80ﬁl(cn@5)alkﬁpmh6{0)ﬁe R (Ca-Co)alkenyl,

tg&q%%ﬁ&&iggﬁgx%%ﬁ%l)anlne Some conpounds of the

nay have chiral centres and/or
geometWhatis #lgo pravidre i asompring efdornpa Ianh gr aphageseedy) | and
30Qm¢ﬁdﬁgm@§m@ﬁderstood that the invention enconpasses
all such optical, diastereoisoners and geonetric
i somers that possess CSF-1R ki nase inhibitory
activity. The invention further relates to any and al
tautoneric forns of the conpounds of the fornmula | A or
I B that possess CSF-IR kinase inhibitory activity. It
is also to be understood that certain conpounds of the
formula 1A or IB can exist in 15 solvated as well as
unsol vated fornms such as, for exanple, hydrated forns.
It is to be understood that the invention enconpasses
all such solvated fornms that possess CSF-1R ki nase
inhibitory activity. Another aspect of the present
i nvention provides a process for preparing a conpound
of formula 1A or IB or a pharnmaceutically acceptable
salt thereof which process (wherein 20 vari abl e groups
are, unless otherw se specified, as defined in formula



| Sehene 1 Conmpounds of'fbrnuia JIB may be prepared by e -

nodi fi cati on of Schenme 1. Conpounds of fornula Il Aa,
I1Ab and |1l are commercially avail abl e conpounds or 5
they are literature conpounds or they are readily
prepared by processes known to the person skilled in

t Ve0 pV1190RF ocess b) Conpounds of fornul a | \b&T@s2dbMEs3s
can be reacted with conpounds of formula Vin a

sol vent such as ethanol or dlnethylfornanrde usual 'y
under thermal conditions often in the range of 70C to
100 C, and in sone cases catal@@ed by the addition of
acetic acid. 10Alternatively, copgf ds of formula I VA
or 1'VB can be reacted with conpol of formula V
usi ng coupling chem y utiliziNg=~an appropri ate
catal yst and |i @ake- such as P 33 and BI NAP
respectively and a ‘sui (M e_Su as sodi um
tert-butoxide or caeSium] . TH& reaction
usual ly requires therml “sopditi-ons often in the range
of 80 Cto 1OOC 15Coﬁﬁounds O@Jfornulaﬁ$$ and | VB may
be pre red di ficatiop of Sch

Conpounds mvﬁ’gq) 152 gprigpypd 8 ‘}aér“ér%pmcrugmﬂé
cdﬁﬁ@@ﬂé@hdwﬁwhey are literature conpounds or they are
readily prepared by processes own to the person
skilled in the art. Processe)Ad?”, of formula VIA or
V1B and amoni a may be coupl ed t¢Q er in the

presence of a suitable coupling peagént. Standard
peptide coupling r age s knoww'inghe art 20 can be
enpl oyed as sui®a pllng reag- ts, for exanple
car bonyl di i m dazol e ; I™=ngar bodi i m de,

dlnethylanrnopyrldrnﬁ‘v I>~pyrmol i di nopyri di ne,
optionally in the presence of a base fo#*@xanple

i riteteimR, arearieccupyrict diimdependently2y, 6c 0ialdyk Y, - Ry Tdidipes

20071 11504pen) el 00 R B STy mionypgic on

Sui t abTROBR kplentyano; Ferogy @f@prn@etmaeetcaﬁce@s)alkyl -NR'R”,

S' c hlt ﬁr:omat Oanec; -(RRIKFE A,k e&)ﬁl@h,\éd@mr RN - RB L Jalkyt,
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1 ange Yrepd iR, M@P@e agtifinalsbeveact i vat ed aci d
deri valhyRSish 151'64!1«%@@3 aae‘éingoul?@eﬂfgﬁﬁla 1490 § eﬁﬁ@:@éeﬁtm@ﬁ

hIorr nd active esters, for exa

peﬁf%ﬁ1 @F%ﬁﬂ%hyr esters. The reaction of t hese types
of conmpounds with ami nes is wekp_ known in the art, for
exanpl e they may be reacted in th esence of a base,
such as those descri bed above, a a suitable
sol vent, such as those descri bed e. The reaction
may conveniently bex erfornmed afy'a henperature in the
range of -40 to 40 10Conmpounds of| fornula VI A or
VI B may be prepared o diRE A CRE A0 Ngf Schenme 1, for
exanpl e by addi ng Bd hydr ol g ap and’t he procedure
outlined in Process 0 Gcess d) Esters of
formula VIIA or VIM iy be reacted togeties with
f or mampeleinand a base. Preferably this reaction occurs

15seque&éi%lly addi tion of the formam de first,
fol | oe &y *eRRdebadeboveimd apl e bases are al koxi de
bases, for exanpl e nethoxi de and et hoxi de 15 bases, eg
sodi um et hoxi de. The reaction is typically perforned
at a tenperature of 100 Cin a suitable solvent such
as DMF. Conpounds of formula VII A or VHS nay be
prepared by a nodification of Schene I. Process e)
Compounds of fornula VIIT A or VIRE can be hydrol ysed
under standard acidic or basic conditions. 20Conpounds
of formula VIII A or VIRE may be prepared by a
nodi fication of Schene 1. It will be appreciated
that certain of the various ring substituents in the




15 sequence listing)) was purified from bacul ovirus

i nfected SF4-Express insect cells (1.4 x 106
cells/ml), French pressed and chromat ographed t hrough
subsequent Q agen N - NTA, Superflow Mono Q HR 10/ 10,
and Superdex 200 SEC col umms. Typical yield was 245
PRO30o9hoeg! | pellet at >95% purity. The  peygmacormorsss
phosphoryl ati on of the CSF-1R substrate in the
presence and absence of thg.20 conpound of interest
was determned. Briefly, 0.57 nMof purified CSF-1R

|5n Mb ré»féf\{o?y,?ﬁ E(%E)&,N-ﬁéﬂ?h&mwmgéﬁi & RipcEbat)ediobinyl,
x _buffer for m.nut e ., C. i re
OGS 1P G aRPRFOCHD o - SORTEGr fa
t r i phagphat, éaf ¥eldglionaly dubstitmefl br rarmn dy daidoLtiplt @do,ayang5 C
for 60 .M nutes ar $ pE LcRsidbLd f 51
g R EOGRRG ol SRR R R QI e
5 YT ety RriAENR R (A SOPBY a8PHC-GOBShpTOMREEA, 25
g A dg&%l,r(gg@ | %!br‘%%é@)’aﬂ@%@dﬁerﬁﬁ"&ﬂ dki’,ﬁn%la al’i"(l:'-()z[s deﬁnled above.
, u r accept o ads .(Perki.n.El mer
67606‘2%%t I e L e
tabepielae dalt theaSybeiny | at ed substrate was detected by an
EnVi é{%%ﬂdﬁdi?&s%eﬁx%@%%;(aﬁer kin Elner) 680nm excitation,
n

520- m em ssion. Data was graphed_and |

10 Cal UK B 1 Sy Be D R RSOy Co e Ll
i(0,-thexaf oae(d){cmsjamgl. ﬁseﬁ%l-%)ﬂmlc—dﬂﬂfuﬁd@mh f-C(Dgfg’R’ R”,
pr [ ntion exhibited activity |ess than Y
ﬁag‘%@‘ﬂﬁﬁbﬁ%ﬁiyﬁe following results were obtained:
Ex anpiviesrdiohBep by ephipuaBpabstintteign saror dipido. bl PESGYPRM) 9
334d 8, dBforoRRhNBOEW) € aty) Rt Nutrel icons, ¢(0)-(C-apamRytdi ng

to a further aspect. of the ipvent IS, provi ded
R AR et S RS T et
CSOYNRWRTA Cp o tlkeeylf (Co-Tuhlayny Pord€i-TdBykowy, vderein R’, R”, and p are as
pharageutically acceptable salt thereof, as defined
hereirn, 1n association with a
phar rieéayler eaites §f variabls gtouns|ae a5 ofipys, Svelt veJes gy by uspd where
Tégsmmmﬁ]i ahy SihelB5hitd@s, ciBina of @ibdisentd dfihed hireinbefiradr
20 m. n}astrati on, for exanple as a tablet or capsule,
f 5" Bafent eral injection (including intravenous,
subcutamepusd ofifemorlafdiscul ar, intravascul ar or

i nf USihQBhpRSd & tih@R kB € sol ution, suspension or
emul si o for topical admnistration as an oi ntnent or
creamr rectal adm nistration as a suppository.

10l n @ al the above conpositions may be prepared in
a conventiona s-masneredusirorgn drdieds Bridroyriglwhexipiifphidnt s.
The conpo f 00 I i romk oL
a{‘1 (r?ﬁmrﬁ:' (g%)cé)?{égs %oNg 1\%@%%{ r@cr) éndggnb}énﬁg Ilomgl? sg@lﬂt{rlltiyt ll;ygdogs e ?
25wpeteptehirerh Bs; Whgigie 1- 1000 ng/ kg, and this normally
pr SV! des s@ecteh%ﬂﬁ%sbaﬂ@ia t&%ﬁfcgcg@nlcg%@(d?(ﬁ:e—cp)ﬂkﬁgﬁr abl'y
a dajly e in e range o - ng/ kg is
efﬁﬁ?z@‘é@%@b@@ver the daily dose will necessarily be
var i edact @mmdiervgticnpiyrsulishietcth ostarbion batne dt merh evapa Praredil ar
rc ot I Nh&td-afd, t SOMREA T Yhefin t he
il n(g) @I bcfét-l)lglrggé1 F?ergf gé%%%gﬁlioﬂg:l] %%tlﬁey pti mum dosage
30may b enskRerinfepradsnthyat 3¢k OG5HERES &' %h‘gf’)alkﬂﬁ'o is treating
any particular patient. Uses 20According to a further
aspect of the present invention there is provided a
conmpound of the forrmula 1A or IB, or a
pharmaceutically acceptable salt thereof, as defined
herei nbefore for use in a nmethod of treatnment of the
human or ani mal body by therapy. W have found that
t he compounds defined in the present invention, or a
pharmaceutically acceptable salt thereof, are
effective anti-cancer agents which property is 25
believed to arise fromtheir CSF-1R kinase inhibitory
properties. Accordingly the conmpounds of the present
i nvention are expected to be useful in the treatnent



aut oi nunune di sorders including system c |upus

eryt hemat osus, arthritis including rheunatoid
arthritis, osteoarthritis, renal inflammuation and

gl omerul onephritis; inflanmatory bowel disease;
transpl ant rejection including renal and bone marrow
alwegwafitgs and skin xenograft, WO PCT/GB2007/001338
2007/ 119046PCT/ GB2007/ 001338 - 31 - atherosclerosis,
obesity, Al zheiner's Di sease?-chronic obstructive

pul monar y. di sease, di abetes and chronic skin disorders
i ncl udi/ng p oriasis and Langerhans cell histiocytosis.

Accordiing tp a further feature of this aspect of the
i nvent i hés @pdr&inpir0)Miipd €dn- aynmb@mﬂmé @bm@ﬁpéﬁh&mmgm@
AR baeRR A ST L SRl lebu S ML SRR o,

coFFB¥ifuisden pitipaen by gpllmgletttt’d friomiRe; vehoiemal an ef fecti ve
amount rpfk s@ecfé@ﬁf&ﬁ eHRElyiOfinyk, %BHyéy@ o¥chopRpyil a@e:tyl%'roﬁon land
g qvgg @ y acceptabl e sal't’ thereof, I ned

b &8t 6? g to a further feature of thls aspect
of t heedchiemdyibe kpttohaly eulistiutpt d\vchi@chyand @ tofoeectyid/ hydroxy,
pr duci Rg: l@”cy%ﬂbﬂn%ﬁ@ﬂ?&ﬁ gf“%‘%’% in a warm bl ooded

ani mal 10 such treat nment

whi ch Boﬁﬁ#1§@§wﬁﬂnlnlsterlng to said ani mal an

ef fecti nount of a conpound of formula A or IB, or
a pharfraceuli cally acceptabl e salt thereof as defined

above. Accor di t addi t i onal ature of this
aspect of thé i éﬁg%’&r{p ?%@'llpépefa%mdry&\;v “HeP R AHBIRSd of
19 r ¥ésoprony nimetezimd iyl N-aoetppibdrainyl ~11Wf261ydrot){amm)p$¢razm—l ¥l
C hpkﬁ&ﬁbt%é&ﬁdeﬂ?lﬁ@&mzﬁ@ LyP A6 %&g{yeth%l LA ! Iy ?P cancer,
i

&g%canc | eukem as $% nanc
WEHELY pingrae i b A& Yoy H Dpigesn- -0k dney, bl adder,

|0rMmyabmopyhfe&alsﬂlpemﬁﬂIga,mccrcmropﬂ{(pd;eﬁﬁhmr 'y and
re I.N ,
M O RO e e

Suc
Fred - bitexysarbeny bipesatoH 'StLr]\é@@eF?éYﬁcetV\‘)an@thedwb pipgrétin-1-yl,

aCﬁ’mﬁrﬂ‘loﬁﬁcﬁﬁdﬂ@zpéﬁlﬁﬂyﬁN%thMm@fbeﬁilﬁ esl W%%yﬁaﬁ&ﬁ};eragh 181,
harmaceutical |y

c
ac]ggcpﬁﬂbinep L éalz’flﬂy%zf‘é‘?f"pé@’%‘pg@f"? Eéld herei n before.
Ack¥-avctipregylhomopipereedidi-tliaoh@mirofddat-vir e of this aspect of
the inv ion there is provided a nethod of treating
br east ovanian bl adder, cervical, endonetrial,
pr ost atg, %V kldney and pancreatlc tunors;
haenatologlcﬁi "REPYHPEREeE | ncl udi ng nyelodysplastlc
28yndr oREs hy@auy.e nyel ogenous | eukem a, chronic
%Sl Egﬁ na?&%%&cglﬁ'ﬁgw léahydlnr(r)loﬂn N'_lpggor oxoélwgﬁrél qugﬁ’{ H‘Jgﬁqegdently at
%y@m%a$éa%éhﬂal and gllona squanous cel
carC|nmnﬁm@ﬁmkmﬁm&ﬁp@h@gpaﬂﬂggl&@nant uveal nel anonma
and. follbcuLar | ynphorma in a warm bl ooded ani mal, such
as man’ °I'f heed of such treatment which conprises
28dmi nisiséring to said aninmal an effective amunt of a
conpoupgd,of formula IA or 113 or a pharmaceutically
acceptable salt thereof as defined herein before.
30Accot BPAY! 118 Rals hylietvt i onal feature of this aspect of
the i nveobi Did RNBhGIk:S, PRyérdes a nethod of treating
t unor - associ at ed osteol ysis, osteoporosis including
ovari ect ony-i nduced bone | oss, orthopedic inplant
failure, autoi mune disorders including system c |upus
eryt hemat osus, arthritis including rheunatoid
arthritis, osteoarthritis, renal inflamuation and WO
2007/ 119046PCT/ GB2007/ 001338 - 32 -
gl omerul onephritis; inflanmatory bowel disease;
transpl ant rejection including renal and bone marrow
all ografis and skin xenograft, atherosclerosis,
obesity, Al zheinmer's Di sease, chronic obstructive
pul monary di sease, di abetes and chronic skin disorders
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- 35 - (iv) inhibitors of growth factor function, for
exanpl e such inhibitors include growh factor

anti bodies, gromh factor receptor antibodies (for
exanpl e the anti-erbb2 antibody trastuzumab
[I-lerceptinTM and the anti-erbbl antibody cetuximab
[%83plmessanmesyl transferase inhibitors, M¥geaoornoisss
inhibitors, tyrosine |Idnase inhibitors and
serlne/threonlne ki nase 5 |nh|b|tors for exanple
|nh|b|tors of the epldernﬁ1 growt h factor famly (for
ex a K3 1% lE:frogen ha?q %1 9’1)W§67é<11|1 ?rﬁag' be 0}2{01?% y substm%tu& 0'?1 as
cmbmﬁh@h¢muwmﬂﬁb@&%@uvnazol|n 4-anmine (gefitinib,

AZD]-}% 3% o@kn( ﬁ’a‘l(ﬁﬁ ttyl ja@cg)%n ngren@Rg 1hay be optionally substituted on

bIS(2 mSthoxyet )yqui nazol i n-4-anine (erlotinib,
bﬂ?’&ﬁ or e (Cr- Cs)a oxy or hydroxy.

6- acryib Eydtoden, Bhid 3 (Chdatedy. f | uor ophenyl) - 7- (3- nor phol i n

opr X uinazol in a . for 0
P OBSLOAGEL Wy o Lok Sl L5
SWEWWWQOQ%@mﬁbTm@Rﬂﬁ@?@@¢%%1bltorS of t he hepatocytc

g r ovwms ﬁﬁPJgS}f ﬂlfo?dThEﬂﬂ@xy, difbky &NicbARGY OGRRING, AAL B iS4l
h inhib %he effects of vascul ar
Sé‘?f&% 8‘?? on ‘BW’H“‘P‘&E‘F‘ P PG exanpl e the
ant|Rmamdumaxﬂmmduthe@uﬂkmzehkmgm®mwh factor anti body
bevag] Hgﬁg
_disc se n ﬁ%?ﬁ?%ﬁ%?%ﬁgﬁ9g§?§%?§%§“ Zﬂﬁﬁgc?%ﬁsmVD
§Prop2896, WO 97/ 30035, WO 97/ 32856 and mo 98/ 13354)
and popp@waes that work by other mechanisns (for
exa Ie I|non1de inhibitors of integrin avf33
func 3on and angi ostatin); (vi) vascul ar damagi ng
agenkss ggigdryas Conbretastatin A4 and conpounds
di schpsedodyn | Nternational Patent Applications WO
99/ 02166, W00/ 40529, WO 00/41669, WO01/92224, 20
V002FO3HPIPERE W02/ 08213: (vii) antisense therapies,
for BxiaPrhehaxlesexywhi ch are directed to the targets
Ilstﬁgsggﬁﬂ ofdgh as 18IS 2503, an anti-ras
anti sense; S?vul ene therap proaches i ncl udi ng
for Bxalfish éccafpe&f%&@%@@d?r&lyhéa|(§c% aé}ﬁé?rr(%xn%ﬁﬂa@ﬁééwh%fﬁeh
mﬁm@bemﬁﬁﬂMypﬂ&m@&hﬁhﬁﬁ&ﬁﬂ&dBRCAl or BRCA2, GDEPT
ggﬁﬂﬁ;ha e%c g%:grre&%ir}sz Xtﬁree e en gl{l(l}Jr ecﬁlr%ﬁ’ h Sﬁ ?pﬁl 0%%8&19)@9 hes
Wherpinsie nesy bao;bla@ihembaitutﬁwle@b@@m dpeie e enzynme and
appr 824 BRS olcfrdnRGE RAGS.RAL IIBHD, chielohaRE SrifBromethyl, ethyl,
chennthe ap % radi ot her apy such as mul ti-drug
‘F‘%Eq%f”a'ﬁ ¥} %’5 &% herapy; (i x) immunot herapy
appr odchgsyheiendievaagf R onayéx dwpldne cetifforento and i n-vi vo
appraches to increase the i munogenicity of patient
tumour cells, such as transfection with cytokines such
30 a8 if HtvEpria dieivHue of Repey b B Rl opdifgrent.
granﬁhgpymamﬂ&ﬁwgﬂﬁaggrﬁ@memy&ﬁkmnmﬁa&tng facLor, _
appr ase n roaches using
tran gb g@eqhwg‘ﬁﬁ%i 1%m§§%%m 94%fm%° §§@ransfected
Héme-3-thlgomei o 2-fhpprioaghddensi ng cytokine transf ect ed
tunnggmgﬁﬁ&xﬁ&QQ&nand approaches using anti-idiotypic
anti bodies;” W) 2007/ 119046PCT/ GB2007/ 001338 - 36 -
(x) EkFPW%vﬁWe i nhibitors including for exanple CDK
inhibitors (eg flavopiridol) and other inhibitors of
cell cycle checkpoints (eg checkpoint kinase);
inhibitors of aurora |cinase and ot her kinases
involved in mtosis and cytol cinesis regulation (eg
mtotic kinesins); and histone deacetyl ase inhibitors;
and 5 (xi) endothelin antagonists, including
endot hel in A antagoni sts, endothelin B antagoni sts and
endothelin A and B antagoni sts; for exanple ZD4054 and
ZD1611 (WD 96 40681), atrasentan and YMb98. Such
conjoint treatment may be achieved by way of the




15DVFN, N-di net hyl f or mam de; Et OAcet hyl acet ate;

MeOHmet hanol ; DI EAAAN-di i sopropyl et hylam ne;

HATWO- ( 7- azabenzotri azol -1-y1)-/V,/V,Y, N -tetramet hylu
roni um 20hexaf | uor ophosphat e; MP-car bonat emacr opor ous
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manuf aRtefleres i nstruction obtai ned from | SCO, Inc,
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e tipigrpeyale pouming agliNth notegpie mitd gea k] o'pt?onmgzt s%ﬁ%fe@ 53( a group
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wat er Rs Atiechaefuaenasis indyrendemgalo X Cr-agigd oicl. bs)ﬁo%@vhermg

dmmb(eb@g%)mbsgthtgg&rc%gwﬁ concentrated to give
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7 60 [d¥T>1Vheprin the valgesofRs maylyp the Fangytor (igferedtt; H), 4. 07 (s,
3 H), RBis§@Irqgmy orZlbdp;, 3.38 (in, 2 H, 3.23 (m 2 H)
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?’ﬁ(&i Cogiots Péis mayjk antiostIhesutisSusp pif @ftoh B GheSt @rh byakh,

nevthexy, EII?(KON(EJC@)athleRI’ﬂ1 @alc) R Ayl 0p§@g%l ates an

final 0 ] some cases pe CRAIY ng an
| SCO %Q"Iggrrﬁm‘lﬂg F’b\é\n%fyé GPETERe e HSBHYHPLC syst em

E’)Eapléﬂﬁﬁﬁ%ﬁﬁymcmmezsa@m&om [(2, 4- D| chI or ophenyl)
Cmmtﬁreﬁﬁel 8 furtherlpec vt A rovx rmedi a
20 1A ﬁ‘{ ﬁox Haé) thé% §qt Qyjﬂéeé &3 ﬁe%ﬁ)c?mpf}ﬂdff(%?la
? HE‘%] SFepiie g ?ﬂ%zm [ 6.84 (s, 111), 6.71 (d.

@ yI)qU|noI|ne3 (s, 3 H, 2.97 (m 4 H),
2 86 (m 4Y  carboxamde H), 2.52 (s, 3 H) 3
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gerocyclpgontains am-NEY mofptythyat nitrGzen nmmgt teydpinpIBr saBstifted by o oreb
fadgeted frbdp Rs;4. 11 (s, 3 H), 3.61 yl ) qui nol i ne- 3-

R, at each occurrence is hydroxy, -NR’R” or oxo;
25 . nislorl;
Ryis hydrogen, halo or (C-Cg)alkoxy; wherein R, may be optionally substituted on
carbon by one or more (C i-Ce)alkoxy or hydroxy;

R3 at each occurrence is independenily halo, (Ci-Coalkyl or (Ci-Cplalkoxy:
R3 may be optionally substituted on carbon by halo;

wherein

30 m is 1-3; wherein the values of Rz may be the same or different;



(m 4 H, 327(m 2H) 2.98 (m 5 carboxam de I|1)
4 4-[(2, 4- D|f|uorophenyl) CD30D 8.81 (s, 1 H), 7.52
(m 1 428 Internedi ate am no] - 7- met hoxy-6-(4- H),
7.44 (s, 1 H, 7.35 (s, 1 H, 4 nethylpiperazin-1-

7.19 (in, 1 H, 7.12 (t, 1 H), 4.09 yl) qui nol i ne- 3-
(\%021%7/@9{)463 55 (m 4 H, 3.29 (m 2 car RopedthdRoisls
3 H, 2.90 (n, 2 H WO

2007/ 119046PCT/ GB2007/ 001332 - 40 - Ex. Conpound NWR
M SM5 4-[(2, 3-Di chlorophertyl) CD30D 8.89 (s, 1 H),
7.63 (d, hyél447 I.nt ermedi ate am no] - 7-nmet hoxy-6- H),
7.42 EFOTANG (s 1 H), 5

nor phRy is seledied fiomi (6latg: (CBCOclogkyLLCH(CACHEoad 3 H),

-C?QSI-EG)%E)?’( %{}1?)1?%1 2 @gﬂmn‘% &g)xbsh%tez §n éamon ﬁis (’)’19&: or mcﬁe ((;yémo
okos 1 B o e N G Loy O (o 1
sH ., 7r18d4d kP Bdepdndetly at each occurrence are (Ci-Colalkyl;

or a pharmaceutically acceptable salt thereof.
Therefore in a further aspect of the invention there is provided a compound of formula

[A or IB (as depicted above) wherein:

N
C is piperazin-1-yl, N-methylpiperazin-1-yl, N-ethylpiperazin-1-yl,

10 N-isopropylpiperazin-1-yl, N-acetylpiperazin-1-yl, N-(2-hydroxyacetyDpiperazin-1-yl,

N-(2-dimethylamincethyl)piperazin-1-yl, N-(2-methoxyethyl)piperazin-1-yl,
N-(2-cyanoethyl)piperazin-1-yl, N-(2-hydroxyethyl)piperazin-1-yl,
N-(cyclopropylmethyl)piperazin-1-yl, N-(cyclopropyl)piperazin-1-yl,
N-((R)-2-hydroxypropionyl)piperazin-1-yl, N-((S)-2-hydroxypropionylpiperazin-1-yl,

15 N-(+-butoxycarbonyl)piperazin-1-yl, N-(acetoxyacetyl)piperazin-1-yl, piperidin-1-yl,
morpholine, homopiperazin-1-yl, N-methylhomopiperazin-1-yl, N-ethylhomopiperazin-1-y],
N-acetylhomopiperazin-1-yl, N-isopropylhomopiperazin-1-yl,
N-cyclopropylhomopiperazin-1-yi and pyrrolidin-1-yl;

R, is hydroxy;
20 nisOorl;
R, is hydrogen, fluoro, metlioxy, ethoxy or isopropoxy;
Rj at each occurrence is independently fluoro, chlore, methyl, trifluoromethtyl, ethyl,
methoxy or trifluoromethoxy;
m is 1-3; wherein the values of Ry may be the same or different;

25 R4 is hydrogen or fluoro;
ora pharmaceutically acceptable salt thereof.

Therefore in a further aspect of the invention there is provided a compound of formula

IA or IB (as depicted above) wherein:

O
is piperazin-1-yl, N-methylpiperazin-1-yl, N-ethylpiperazin-1-yl,

30 N-isopropylpiperazin-1-yl, N-acetylpiperazin-1-yl, N-(2-hydroxyacetyl)piperazin-1-yl,
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6 norpholin-4-ylquinoline- 7.18 (s, 1 11), 7.14 (m 1
H, 4.06 3-carboxamde (s, 3 H, 3.74 (m 4 H),
2.85 On, 4 H) 7 4-[(3, 4-Di chl orophenyl) CD30D
8.78 (s, 1 11), 7.62 (d, 1 447 Internediate

am no] - 7- net hoxy-6- 1-1), 7.52 (d, 1 H, 7.29 (m 2
Hwo 20¢7119m0¢ phol i n-4-yl qui nol i ne- 7.20 (s, ZXcdce2087/6b1338
(s, 3 H, 3.76 3-carboxamde (m 4 H, 2.90 (m 4
H) 8 4-[(3,4-Di al orophenys) CD30D 8.79 (s, 1 H),
7.62 (d, 1 445 Internmedi ate am no]-7-nethoxy-6- H),
?M—ékmﬂe@aylaﬁmn@thyl)&p&@mﬁ Sy1, A (HhethoxGethyl)piperazin-1-yl,

bl Bl e it 713,05 2
W-@R1dpropyldhethyDpipedazin-1-yb §-(¢iopi@pyHpiperazgn-1-yl,

U PRI R B sty 53, 5
N-(t-butoxycarbonyl)piperazin-1-yl, N-(ace oxya?:etyl)pxp%émﬁ- ~yl, piperidin-1-yl,
morpholino, homopiperazin-1-yl, N-meihylhomopiperazin-1-yl, N-ethylhomopiperazin-1-yl,
N-acetylhomopiperazin-1-yl, N-isopropylhomopiperazin-1-yl,
N-cyclopropylhomopiperazin-1-yl and pymolidin-1-yl;

R; at each occurrence is hydroxy, -WNMe; or oxo,

nis0orl;

R, is hydrogen, fluoro, methoxy, ethoxy, 2-(methoxy)ethoxy, 2-hydroxyethoxy or
isopropoxy;

R; at each occurrence is independently fluoro, chloro, methyl, trifluoromethyl, ethyl,
methoxy or trifluoromethoxy,;

m is 1-3; wherein the values of Ry may be the same or different;

R. is hydrogen or fluoro;
or a pharmaceutically acceptable salt thereof.

In another aspect of the invention, preferred compounds of the invention are any one
of the Examples or a pharmaceutically acceptable salt thereof.

In another aspect of the invention, preferred compounds of the invention are any one
of Examples 11, 12, 48, 70, 83, 88, 165, 166, 168 or 172 or a pharmaceutically acceptable sait
thereof.

‘What is also provided is 2 compound which is one of the Examples.

What is also provided is a pharmaceutical composition which comprises a compound
of formula IA or IB, or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically-acceptable diluent or carrier.

What is also provided is a cornpound of formula IA or IB, or a pharmaceutically
acceptable salt thereof, for use as a medicament.

What is also ‘provided is the use of a compound of the formula IA or 1B, ora
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the

production of a CSF-1R kinase inhibitory effect in a warm-blooded animal such as man.
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H, 7.58 (dd, 1 H, 7.41 (m 3 H, 9

met hyl pi perazin-1- 6.95 (s, 1 FE, 4.08 (n, 2 H, 3.67
yQqui noline-3- (n, 2 H, 3.53 (s, 3 H, 3.33(m 4
carboxam de H), 3.02 (s, 3 H) 10

4-1(3,4-Di chl orophenyl) CD30D 8.74 (s, 1 H), 7.57 (d,

oSl sl an ol 6oy 7 i
(s, 1 H, 7.25 (dd, 1 H), 4.03 yQqui noline-3- (m 2
H, 3.75 (s, 3 H), 3.64 (A%-2 carboxami de . H),
3.30 (m 4 H), 2.99 (s, 3 H WO
2007W42 el peiidibryrs ofgrangund of the formyla LisgiiBolAd  NVR
platddczutiohly bdceftafid it drefobff in e HapITRRAYS Jf a Gladicthedt Bilisd 18 thel
PEgdl:lcti;t:l %{1 Jn %@-caﬁceﬁ%?éct!}nﬁ%%a&%%ﬂﬁ?gd Eﬁﬂfna gt (%Oa]s fnZﬂ. et hoxy- 6- (4-
met Hylighisplee previdedis thayusq 8f a(cappoindf theforgpla(yor B, ¢, 3. 54
pﬂﬁﬂé@eﬁlﬁbﬂy&@c‘eﬁtﬁbl& e t]ﬂrekﬁ o the nRufhdiire & aedicncBolRe inJhe
ireatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon cancer,
ovarian cancer, lung cancer, leukemias, lymphoid malignancies, carcinomas and sarcornas in
the liver, kidney, bladder, prostate, breast and pancreas, and primary and recurrent solid
tumours of the skin, colon, thyroid, lungs and ovaries.

What is also provided is the use of a compound of the formula IA or IB, ora
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the
treatment of breast, ovarian, bladder, cervical, endometrial, prostate, lung, kidney and
pancreatic tumors; haematological malignancies including myelodysplastic syndrome, acute
myelogenous leukemia, chronic myelogenous leukemia, non Hodgkin's lymphoma, Hodgldn's
disease, muliiple myeloma and chronic lymphocytic levkemia; and glioma, squamous cell
carcinoma of the esophagus, malignant uveal melanoma and follicular tymphoma. What is
algo provided is the use of a2 compound of the formula IA or IB, or a pharmaceutically
acceptable galt thereof, in the manufacture of 2 medicament for use in the treatment of
tumor-associated osteotysis, osteoporosis including ovariectomy-induced bone loss,
orthopedic implant failure, auioimmune disorders including systemic Tupus erythematosus,
arthritis including rheumatoid arthritis, ostecarthritis, renal inflammation and
glomerlonephritis; inflammatory bowel discase; transplant rejection including renal and
bone marrow allografts and skin xeﬁog;v,raﬂ, atherosclerosis, obesity, Alzheimer's Disease and
Langerhans celt histiocytosis.

What is also provided is the use of a compound of the formula IA or 1B, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the
treatment of chronic obstructive pulmonary disease, diabetes and chronic skin disorders
including p__sprias_is. o

What is also prbvided is a method for producing a CSF-1R kinase inhibitory effect in
a warm-blooded animal, such as man, in need of such treatment which comprises
administering to said animal an effective amount of a compound of formula IA or IB, ora

pharmaceutically acceptable salt thereof.




arboxanide H, 2.85 (m 2 H), 1.56 (t, 3 H 12

c

4-1(2, 3-Di chl orophenyl) CD30D 8.87 (s, | H), 7.53 (dd,
1 474 Internediate am no]-7-ethoxy-6-(4- H), 7.35 (m
3 H, 6.93 (s, 1 H, 12 nethylpiperazin-1- 4.27 (q,
2 H, 3.43(m 4 H, 3.20 yl)quinoline-3- (m 2 H),
2\&920(0:71190361 1) 2.71 (m 2 car boxam de ddryGeloohfhizas
(t, 4-[(2,4-Di fl uorophenyl) CD30D 8.78 (s,

3 H
Hy, 7.52 (d 1 429 Internedﬁﬁte an1no] 7- et hoxy- 6-
H, 7.24 (m 3 H, 7.14 (m ,

no

r ph IS%ISX Eg\HhJ&% 5 e?hod %oﬁ%%slé&n% éanlt_il)c{*mcgr e}% l‘g 4 H,
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4 v{a(ngblgoqgii W@ﬁé@‘%ﬁlﬂ }11 I@S@B‘CBHW@'SW}]“% Cpipprisys ?’3@111(5@“’18
1 146 sbhita B vEehi A Snoud B m&p&m@ bRt @A oF DB, orh- pﬂ§m§c@utw§l 8

H) , , 14 norpholin-4-yl qui noline-
f?wﬁa% mﬂﬁmez(Q, 2 H, 3.65 3- car boxami de
5 What is also provided is a method of treating melanoma, papiltary thyroid tumours,

cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer, leukemias, lymphoid
malignancies, carcinomas and sarcomas in the liver, kidney, bladder, prostate, breast and
pancreas, and primary and recurrent solid tumours of the skin, colon, thyroid, lungs and
ovaries, in a warm-blooded animal, such as man, in need of such treatment which comprises

10 administering to said animal an effective amount of a compound of formula IA or IB ora
pharmacentically acceptable salt thereof.

What is also provided is a method of treating breast, ovarian, bladder, cervical,
endometrial, prostate, lung, kidney and pancreatic tumors; haematological malignancies
including myelodysplastic syndrome, acute myelogenous leukemia, chronic myelogenous

15 leukemia, non Hodgkin's lymphoma, Hodgkin's disease, mouttiple myeloma and chronic
lymphocytic lenkemia; and glioma, squamous cell carcinoma of the esophagus, malignant
uveal melanoma and follicular lymphoma, in a warm-blooded animal, such as man, in need of
such treatment which comprises administering to said animal an effective amount of a
cormpound of formula IA or IB or a pharmaceutically acceptable salt thereof.

20 What is also provided is a method of {reating tumor-associated osteolysis, osteoporosis

including ovariectomy-induced bone loss, orthopedic implant failure, avtoimmune disorders
including systemic lupus 3rythematqsus, arthritis including rheumatoid arthritis, osteoarthritis,
renal inflammation and glomerulonephritis; inflammatory bowel disease; transplant rejection
including renal and bone marrow allografts and skin xenograft, atherosclerosis, obesity,

25 Alzheimer's Disease and Langerhans cell histiocytosis, in a warm-blooded animal, such as

man, in need of such treatment which comprises administering to said animal an effective
amount of a cornpound of formula IA or IB or a pharmaceutically acceptable salt thereof,

) What is also provided is a methoed of treating chronic obstructive pulmonary disease,
diébetéé and chronic skin disorders including psotiasis, in a warm-blooded animal, such as

30 man, in need of such treatment which comprises administering to said animal an effective

amount of a compound of formula IA or IB or a pharmaceutically acceptable salt thereof,
What is also provided is a pharmaceutical composition which comprises a compound

of the formula IA or 1B, or a pharmaceutically acceptable salt thereof, in association with a
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545 Internediate (am nocarbonyl)-4-[(2,3- (s, | H),
7.75 (s, 1 H, 7.34 (s, I 15 dichlorophenyfl am nol -
-El), 7.25 (dd, 1 H), 7.14 (t, 1

7nggol;1,%%gw nolin-6- 6.70 (s, 1 H), 36329( 9@/&1?_7')597;0%133638

yl'i pi perazi ne- 1- (s 3 H,

n, 4 car boxyl ate H), (s, 9 H 16
gf[(24D|quorophenyI) 10 " (s, 1 H), 8.86 (s, 1H),

u
gpﬁ%ﬁéilﬂﬁb&%@w dﬂ[uﬁt or%!iﬂ Q?% wleil thﬁ ﬁogucg%q, i?l %E R %llgﬁse
7! eit“F-Bwar‘?biOPdf(dﬁ“mBlSPﬁhasman yl ) qui nol i ne-3- 2.82
(m 4 Vitipt is @so4Bovidedis a fhaFhhacerticad Bom 8p0s1ﬁ(§1rvh198ﬁ%5ﬂ1&%0 (a%ozﬂy;basw
%&Muﬂa@ gﬂlgpgg/p a]f:nB}ach Qwal y(e)lg'c%;:?table salt thereof, in assomatmn with a

pharmaceutically-acceptabie diluent or carrier for use in the production of an anti-cancer
effect in a warm-blooded animal such as man.

What is also provided is a pharmaceutical composition which comprises a compound
of the formula IA or IB or a pharmaceutically acceptable sait thereof, in association with a
pharmaceutically-acceptable diluent or carrier for use in the treatment of melanoma, papillary
thyroid tumors, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer, leukemias,
lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder, prostate,
breast and pancreas, and primary and recurrent solid tumours of the skin, colon, thyroid, lungs
and ovaries in a warm-blooded animal such as man.

What is also provided is a pharmaceutical composition which comprises a compound
of the formula IA or IB or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically-acceptable diluent or carrier for use in the treatment of breast, ovarian,
bladder, cervical, endometrial, prostate, lung, kidney and pancreatic tumors; haematological
malignancies including myelodysplastic syndrome, acute myelogenous lenkemia, chronic
myelogenous leukemia, non Hodgkin's lymphoma, Hodgkin's disease, multiple myeloma and
chronic lymphocytic leukemia; and glioma, squamous cell carcinoma of the esophagus,
malignant uveal melanoma and follicular lymphoma in a warm-blooded animal such as man,

What is also provided is a pharmaceutical composition which comprises a compound
of the formula IA or IB or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically-acceptable diluent or carrier for use in the treatment of tumor-associated
osteolysis, osteoporosis including ovariectomy-induced bone loss, orthopedic implant failure,
autoimmune disorders including systemic lupus erythematosus, arthritis including rheumatoid
arthritis, osteoarthritis, renal inflammation and glomerulonephritis; inflammatory bowel
dlsease transplant rejection including renal and bone marrow allografts and skin xenograft,
atheroscler051s obesity, Alzheimer's Disease and Langerhans cell histiocytosis in a
warm-blooded animal such as man.

What is also provided is a pharmaceutical composition which comprises a compound
of the formula IA or IB ora pharmaceutically acceptable salt thereof, in association with a

pharmaceutically-acceptable diluent or carrier for use in the treatment of chronic obstructive



Mz SM 17 4-[(2,3-Di chl orophenyl) 10.84 (s, 1 H), 8.98
(s, 1 H, 8.44 448 Internediate am no]-7-fl uoro-6-(4-
(s, 1 H, 7.86 (s, 1 H, 7.70 (d, 1 17

nmet hyl pi perazin-1- H), 7.32 (d, 1 H, 7.19 (t, 1 H),
yl)quinoline-3- 6.86 (d, 1 H, 6.69 (d, 111), 2.82
cavdoyauvde (m 4 H), 2.48 (m 4 H), 2.25 (168200700153
18 4-[(2,4-Di fluorophenyl) CD3CD 8.84 (s, 1 H), 7.66
(d, 1 403 Internedi ate am'_gg]_-?-fluoro-& Hy, 7.52

m 1H, 745 (m 1 H, 1 nmor phol i n- 4-yl qui nol i ne-

(

(7 I?]%&Egﬁ flig‘e%é%tgabgﬁe%a%d &brn%iclsk@fgor%rg 1?121}1%1:1%_5 (()C:I%Fig ]r%)é.g ryxér%@mded
10viopl spchasmagf) | 8,95 (s, 1 H), 8.46 448 Internediate
ani NOJ what fslald piBvilsd(idhs précSss fok plabaring a go?tng()%d ot folhula 1A of B3 or a
(n, 1 19 nethyl pi perazj nfl—g 7.64 (t, 1 H, 7.19

( rﬁ}:larTac"gblt,Ically acvp%lag? &e{eﬁ’%@sggowde in the schemes 1 and 2, iAfra.

5 Definitions

“Alkyl” means a linear saturated monovalent hydrocarbon radical of, unless otherwise
specified, one to six carbon atoms or a branched saturated monovalent hydrocarbon radical of,
unless otherwise specified, three to six carbon atoros, e.g., methyl, ethyl, propyl, 2-propyl,
pentyl, and the like. References to individual allcyl groups such as “propyl” are specific for

10 the straight chain version only and references to individual branched chain alky! groups such
as ‘isopropyl” arc specific for the branched chain version only. For example, “(C,-Cg)alkyl”
includes methyl, propyl, isopropyl and #butyl.

The term “halo” refers to fluoro, chioro, brome and iodo.

“Alkenyl” means a linear monovalent hydrocarbon radical of, unless otherwise

15 specified, two to six carbon atoms or a branched monovalent hydrocarbon radical of, unless
otherwise specified, three to six carbon atoms, containing at least one double bond, e.g.,
ethenyl, propenyl, and the like. Examples of “(C,-Cg)alkenyl” are vinyl, allyl and 1-propenyl.

“Alkynyl” means an alkyl group, as defined above, having one or more carbon-carbon
triple bonds, e.g., ethynyl. Examples of “(Cy-Cs)alkynyl” are ethynyl, 1-propynyl and

20 Z-propynyl.

“Cycloalky]” means a saturated monovalent cyclic hydrocarbon radical of, unless
otherwise specified, three to six ring carbons, e.g., cyclopropyl, cyclohexyl, and the like.
Examples of “(C;-Cg)eycloalkyl” inctude cyclopropyl and cyclohexyl.

“Aryl” means a monovalent monocyelic or bieyelic aromatic or totally unsaturated

25 hydrocarbon radical of 6 to 10 ring atoms.

“Heterocycle” or "heterocyclo” means a saturated or partialiy unsaturated cyclic
radical of 3 to § ring atoms in which one or two ring atoms are heteroatoms selected from NR,
wherein R, is as defined above, O, S, SO, or SO,, which may be carbon or nitrogen linked
uﬁléss &lﬁerwise Spéciﬁed.

.30 “Heteroaryl” means an monovalent monocyclic radical, which is totally unsaturated
and/or aromatic ring of 5 or 6 ring atoms containing one, two, or three ring heteroatoms
selected from N, O, or S, the remaining ring atoms being C, which may be carbon or nitrogen

linked unless otherwise specified. The term heteroaryl includes, but is not limited to pyridyl,
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7-Ethoxy-4-[(4- 10.78 (s, 1 H, 8.82 (s, 111), 8.21
434 Internmedi ate ethyl phenyl)amrto]-6-(4- (s, 1 H)
7.57 (s, 1 H, 7.17 (s, 1 20 nethyl piperazin-|- ,

7 H. 6.89 (d 2 H), |
(‘Q’?’g‘i‘)(’gbg?”‘%4 14 (q 2(H), 2.H253 Zgﬁgloggn: ggr’%'m’@” ﬁﬁ

2.55 (g, 2 H), 230(84 H, 2.14 (s, 3 H, 1.38
(t 3H), 113(t 3H)1'214[(3Chloro4- 10. 35
8.17 458 t er
fpya:elpb&%ﬂmﬁﬁﬂ&h?zoﬁl n(iglazoll/l anmleyn ,ghletga%olll an denyatlgﬁs
Tihddot 21 ethoxy-6-(4- (rn, 2 H, 7.09 (dd, 1 H), 6.85
2 81 ca@lyoc}pcllﬁ‘elg 9 saturate:!i pa%agy sa&tr%ed%r lm)saturékedlgor(ouvr bl%ycw,
carbon ring that contains 3-12 atoms; wherein a -CHa- group can optionally be replaced by a
-C(0)-. Particularly “carbocycly!” is a monoeyclic ring containing 5 or 6 atoms or a bicyclic
ring containing 9 or 10 atoms. Suitable values for “carbocyclyl” include cyclopropyl,
cyclobutyl, 1-oxocyclopentyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, phenyl,
naphthyl, tetralinyl, indanyl or 1-oxoindanyl. A particular example of “carbocyclyl” is phenyl.
“Two Rj groups on adjacent carbons may optionally form a 5- or 6-membered
saturated, partially unsaturated, unsaturated and/or aromatic ring optionally containing 0, 1, or
2 heterpatoms selected from S, O, or NR, wherein R, is absent, H or (C-Cg)allcyl”, said ring
forms a bicyclic ring with the phenyl to which it is attached. For the avoidance of doubt the 5-
or 6-members of the ring include two from the phenyl ring to which it is attached. Suitable
examples of two R; groups on adjacent carbons forming a 5- or 6-membered ring together
with the phenyl to which they are attached include naphthyl, indol-6-yl, isoindole-5-y1,
benzofuran-4-yl, quinolin-8-yl and 1H-indazol-7-yl.
R'and R" “taken together with the nitrogen to which they are attached form a 3-6
membered ring saturated or partially unsaturated containing 0 or 1 additional heteroatom
selected from NR,”. Examples and suitable values of this ring are azetidin-1-yl,

piperidin-1-yl, piperazin-1-yl, N-methylpiperazin-1-yl and pyrrolidin-1-yl.

O
is a 3-10 membered, nitrogen linked, heterocycle or heteroaryl. Said ring

may be mono- or bicyclic and/or bridged. Examples and suitable values of this ring include
are azetidin-1-yi, morpholino, piperidin-1-yl, piperazin-1-yl, pyrrolidin-1-yl, thiomorpholino,
homopiperazin-1-yl, pyrrol-1-yl, pyrazol-1-yl, imidazole-1-yl and triazel-1-yl. Additional

N
eXﬁmpIeé‘, where C is a bicyclic ring include hexahydropyrrolo[1,2-a]pyrazin-2(15})-
y} and 3-methyl-5,6-dihydroimidazo[ 1,2-alpyrazin-7(8 H)-yl. Additional examples, where

O O
is a bridged ring inchide 2,5-diazabicyclo[2.2. 1 Thept-2-yl. Particularly

is a 3-8 membered, nitrogen linked, heterocycle or heteroaryl.
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5 N-phenyl-N-ethylcarbamoyl. Examples of *“-COy(Ci-Cslalleyl” include methoxycarbonyl,
ethoxycarbonyl, #- and ~butoxycarbonyl. Examples of “-NR’R”™ wherein R’ and R” are as
defined above include amino, methylamino, ethylamino, dimethylamino, diisopropylamino
and N-ethyl-N-phenylamino. Examples of ““NR’-C(0)-(C;-Cq)allcy]” wherein R® is as defined
above inctude formamido, acetamide, propionylamino and N-acetyl-N-phenylamino.

10 Examples of “-NR’-C(0)-O(C;i~Cglalky!” wherein R’ is as defined above are
methoxycarbonylamino and N-(-butoxycarbonyl)-N-phenylamino. Examples of
“NR’-C(O)NR’R™ wherein R” and R™ are as defined above include ureido,

N, N-dimethylureido, N-methyl-N"-propylureido, N’ N -diethyhureido,
N'-methyl-N"propylureido, N-(methyl)-N"-ethyl-N -isopropylureido and

15 N-ethyl-N'N-diethyhwreido, Examples of “-NR’-80,-{C;-Cg)alkyl” wherein R’ is as defined
above include mesylamino, N-gthylsulphonyl-N-phenylamino and isopropylsulphonylamine.
Examples of “-80,-NR’R™” wherein R’ and R” are as defined above include sulphamoyl,
N-(methyl)sulphamoyl, N-(isopropyl)sulphamoyl, N, N-(dimethyl)sulphamoyl and
N-(methyl)-N-(phenyl)sulphamoyl. Examples of “-SOp-(C)-Ce)alkyl” wherein p is as defined

20 above include mesyl, ethylsulphinyl and isopropylsulphonyl. Examples of “-SO,NR’R™”

wherein p, R’ and R” are as defined above include amino{oxido)sulfanyl, sulphamoyl,

N-{methyDsulphamoyl, N-(isopropyl)sulphamoyl, N-(isopropyl}amino(oxido)sulfanyl,

N,N-(dimethyl)sulphamoyl and N-(methyl)-N-(phenyl)sulphamoyl. Examples of

“S(O){C1-Ceatkyl” include mesyl, ethylsulphonyl and isopropylsulphonyl. Exammples of

25 “-5-(Cy-Cglalkyl” include methylthio, ethylthio and isopropylthio. Examples of

“(Cyi-Co)alkylS(0)s- wherein a is 0 to 2” include methylthio, ethylthio, methylsulphinyl,

ethylsulphinyl, mesyl and ethylsulphonyl. Examples £ “halo(C;-Ce)alkyl” include

triftuoromethyl, 1-chloropropyl and 3-bromo-3-methylbutyl. Examples of

"-.O—(CQLCG)éycloall:{yl” include cyclopropyloxy and cyclohexyloxy. Examples of

30 -OC{0)-NR’R” include carbamoyloxy, methylcarbamoyloxy, ethylcarbamoyloxy,

dimethylcarbamoyloxy and N-phenyl-N-ethylcarbamoyloxy.

A suitable pharmaceutically acceptable salt of a compound of the invention is, for

example, an acid-addition salt of a compound of the invention which is sufficiently basic, for

L L A e e
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o362 Ry 572 (m ) Car boxEy s
2.80 (m 4 H), 1.50 (t, 3 25 ’
7- Et Iiogé4- [ (2-fluoro-5- %Cﬂ 10.42 (s, 1 H, 8.74
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gfﬁ%gizicidﬂz iﬂ-;glk‘ij?ilﬁgal.(szg, fog g)]fzgngle az@iurri ()Z'?Jotgsrs]ihm%alt, n alkaline
5 earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an
organic base which affords a physiologically-acceptable cation, for example a salt with
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine.
Some compounds of the formula IA or IB may have chiral centres and/or geometric
10 jsomeric centres (E- and Z- isomers), and it is to be understood that the invention
encompasses all such optical, diastereoisomers and geometric isomers that possess CSE-1R
kinase inhibitory activity. The invention further relates to any and all tautomeric forms of the
compounds of the formula [A or IB ihat possess CSF-IR kinase inhibitory activity.
It is also to be understood that certain compounds of the formula LA or IB can exist in
15 solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms that possess CSF-1R
kinase inhibitory activity.
Another aspect of the present invention provides a process for preparing a compound
of formula IA or IB or a pharmaceutically acceptable salt thereof which process {wherein
20 variable groups are, unless otherwise specified, as defined in formula IA or IB) comprises of:

Process a) reacting a compound of formula IIA or 1iB:

(R3)m o (R3)1TI
R j i R
“ HN 0O fHN 0
L
S NH, X, X NH,
o o
R, N L N
A 1B

wherein L is a displaceable atom or group; with a compound of formula HI:

(Rl)n ‘C
NH
25

L
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=
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(RIJ N
VA
5 wherein L is a displaceable atom or group; with a compound of formula V:
(RS)m
H,N
v

or

Process ¢) reacting @ corapound of formula VIA or VIR:

R
(Rg ( 3)
Oy 1@55*
3
- P
M ®R), C N
10

VIA
or an activated derivative thereof; with armmonia;
or

Process d) reacting a compound of formula VIIA or VIIB:

3
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4-1(2, 3-Di chl or ophe 10.69 (s, 1 H), 8.85 ( H) ,

8. 35 487 Intermedl at m noj - 7- et hoxy- @4(4 S, ol

11)(R) @4(|n 2 30 R
N o
e

VIIA

wherein R is (C,-Cs)alkyl, in particular methyl and ethyl; with formamide and a base;

or

5 Process e} hydrolysis of a compound of formula VIIIA or VIIIB:

Ry
(RB)m Q
R,
) o
®), HN R, CN
N. CN A
= o
o (Rl)n N N
R, N

VIHA VIIIB
and thereafter if necessary:
1) converting a compound of the formula IA or IB into another compound of the formula JA
10 orlB; )
i) removing any protecting groups;
1i1) forming a pharmaceutically acceptable salt.
L is a displaceable group, suitable values for L include chloro, bromo, tosyl and
trifluoromethylsulphonyloxy.
15 . Speciﬁ_c reaction conditions for the above reactions are as follows.
Process b) Compoﬁﬂds of formula IIA or IIB can be reacted with compounds of formula IIT
by coupling chemistry utilizing an appropriate catalyst and ligand such as Pd(dba); and
BINAP respectively and a suitable base such as sodium tert-butoxide or caesium carbonate.
The reaction usually requires thermal conditions often in the range of 80 °C to 100 °C.

20 Compounds of formula IIA may be prepared according to the conditions of Scheme I'
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Scheme 1

Compounds of formula IIB may be prepared by a modification of Scheme 1.

Compounds of formula ITAa, IIAb and 11T are commercially available compounds or
they are literature compounds or they are readily prepared by processes known to the person
skilled in the art.
Process b)  Compounds of formula IVA or IVB can be reacted with compounds of formula
V in a solvent such as ethanol or dimethylformamide, nsually under thermal conditions often
in the range of 70 °C to 100 °C, and in some cases catalysed by the addition of acetic acid.

Alternatively, compounds of formula IVA or IVB can be reacted with compounds of
formula V using coupling chemistry utilizing an appropriate catalyst and ligand such as
Pd,(dba); and BINAP respectively and a suitable base such as sodium fer¢-butoxide or
caesium carbonate. The reaction usually requires thexmal conditions often in the range of 80
*Cio 100 °C.

Compounds of formula TVA and IVB may be prepared by a modification of Scheme 1.

Compounds of formula V are commercially available compounds or they are literature
compounds or they are readily prepared by processes known to the person skilled in the art.
Process'c) - Acids of formula VIA or VIB and ammonia may be coupled together in the
presence of a suitable coupling reagent. Standard peptide coupling reagents known in the art
can be employed as suitable coupling reagents, for example carbonyldiimidazole and
dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as
dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the presence of a base for

example triethylamine, pyridine, or 2,6-di-alkyl-pyridines such as 2,6-lutidine or 2,6-di-teri-
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A snd abtitdester® . f&@xdnple pntifhuorofheB esters. The reaction of these types of

compaounds with amines is well known in the art, for example they may be reacted in the
presence of a base, such as those described above, and in a suitable solvent, such as those
described above. The reaction may conveniently be performed at a temperature in the range of
-40 to 40 °C,

10 Compounds of formula VIA or VIB may be prepared by a modification of Scheme I,
for example by adding a hydrolysis step and the procedure outlined in Process a).

Process d) Esters of formula VIIA or VIIB may be reacted together with forrnamide
and a base. Preferably this reaction occurs sequentially, addition of the forrnamide first,
followed by the base. Suitable bases are alkoxide bases, for example methoxide and ethoxide

I5 bases, eg sodium methoxide. The reaction is typically performed at a temperature of 100 °C in
a suitable solvent such as DMF.Compouads of formula VIIA or VIIB may be prepared by a
modification of Scheme 1.

Process e) Compounds of formula VIITA or VIIIB can be hydrolysed under standard acidic or
basic conditions.

20 Compounds of formula VIIIA or VIIIB may be prepared by a modification of Scheme

| will be appreciated that certain of the various ring substituents in the compounds of

the present invention may be introduced by standard aromatic substitution reactions or

S

generated by conventional functional group modifications either prior to or immediately

25 following the processes mentioned above, and as such are included in the process aspect of
the invention, Such reactions and modifications include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, allylation
of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well knéwn in the chemical art, Particular examples of aromatic substitution

30 reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group

using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
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It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoy! group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or -butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbenyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a #-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochlorie, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with

a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
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4f029§a1(ngfe a Elet 1 or au ethyl group which may be removed, for example, by hydrolysis
5 with a base such as sodium hydroxide, or for example a #buty! group which may be removed,
for example, by freatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.
The protecting groups may be removed at any convenient stage in the synthesis using
10 conventional techniques well known in the chemical art.
Certain intermediates described herein are novel and are thus provided as a further

feature of the invention. For example compounds of formula VIIA and VIIB are provided as a

further feature of the invention:

R
(R3) ( 3)
Oy f;r%*
N
15 VIIA

wherein variable groups are as defined herein above.

Likewise compounds of formula VIA and VIB are provided as a further feature of the

invention:

R
R ®aln

R HN Q
PSS Aty
2 (R1)n N N
R, N
VIB

20 ViA
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ana cancer act1v1ty which is believed to arise from the CSF-1R kinase inhibitory activity of
the compounds. These properiies may be assessed, for example, using the procedure set out
below.

Biological Activity

CSFE-1R in vitro AlphaScreen assay

Activity of purified CSF-1R was determined in vitro using an Amplified Luminescent
Proximity Homogeneous Assay (ALPHA)(Perkin Elmer), which measures phosphorylation of
the CSF-1R substrate, biotinylated poly-glutamine-tyrosine peptide (pEY-HTRF CisBio
61GTOBLD), as described below. The His-tagged kinase domain of CSF-1R (i.e., amino acids
568-912, GeneBank ID NM_005211; (see page 25 lines 13-19 of WO 2006/067445 for the
sequence listing)) was purified from baculovirus infected SF+Express insect cells (1.4 x 106
cells/ml), French pressed and chromatographed through subsequent Qiagen Ni-NTA,
Superflow Mono Q HR 10/10, and Superdex 200 SEC columns. Typical yield was 245ug/1 of
cell pellet at >95% purity.

The phosphorylation of the CSF-1R substrate in the presence and absence of the
compound of interest was determined. Briefly, 0.57 nM of purified CSF-1R, SuM pEY
substrate, and compound were preincubated in 1x buffer for 30 minutes at 25 °C. Reactions
were initiated with addition of 90uM adenosine triphosphate (ATP) in 1x buffer and
incubated at 25 °C for 60 minutes and reactions stopped by addition of 5l of detection mix
consisting of 136mM NaCl, 102mM ethylenediamine tetraacetic acid, 1.65mg/ml BSA,
40ug/ml Streptavidin donor beads (Perkin Elmer 6760002), 40ug/ml pTyr100 acceptor beads
(Perkin Elmer 6760620). Plates were incubated at 25°C for 18 hours in the dark.
Phosphorylated substrate was detected by an EnVision plate reader (Perkin Elmer) 680nm
excitation, 520-620nm emission. Data was graphed and ICsos calculated using Excel Fit
(Miéi‘osoﬁ).

When tested in the above i vitro assay, the compounds of the present invention
exhibited activity less than 30 pM. For example the following results were obtained:
Example No ICs; (nM)

3 26
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3Plgpmacentical Formulations

According to a further aspect of the invention there is provided a pharmacentical
composition which comprises a compound of the formula IA or IB, or a pharmaceutically
acceptable salt thereof, as defined herein, in association with a pharmaceutically-acceptable
diluent or carrier.

The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository.

In general the above compositions may be prepared in a conventional manner using
conventional excipients.

The compound of formula IA or IB will normally be administered to a warm-blooded
animal at a unit dose within the range 1-1000 mg/kg, and this normally provides a
therapeutically-effective dose. Preferably a daily dose in the range of 10-100 mg/kg is
employed. However the daily dose will necessarily be varied depending upon the host treated,
the particular route of administraiion, and the severity of the illness being treated.
Accordingly the optimum dosage may be determined by the practitioner who is treating any
particular patient.

Uses )

According to a further aspéc;t of the present invention there is provided a compound of
the formula IA or IB, or a pharmaceutically acceptable salt thereof, as defined hereinbefore
for use in a method of treatment of the human or animal bedy by therapy.

We have found that the compounds defined in the present invention, ora
pharmaceutically acceptable salt thereof, are effective anti-cancer agents which property is
believed to arise from their CSF-1R kinase inhibitory properties. Accordingly the compounds
of the p;esent invénﬁon are expected to be useful in the treatment of diseases or medical
conditions mediated alone or in part by CSF-1R kinase, i.e. the compounds may be used to
produce a CSF-1R kinase inhibitory effect in a warm-blooded animal in need of such

treatment.
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3. 22 (rBus tHe cbﬁlpounds of e Rgseﬁﬂ Iﬂ\nent%u Blovidda S6hddTor trlatiﬁ'% cander 79
| epsmgopsed byionsy 557 ke fhes:[’%&f’“ﬁ%gnﬂ; SRR e
amitin@jcer/efett hariytebal¢nd or 1@$artHy thd) iphititicbdf CSF-1R kiklse. 7. 43
1 Sucﬂﬁl compound of the invention is expected to possess a wide range of anti-cancer
5 properties as aberrant expression of CSFIR and/or CSF1 has been observed in multiple
human cancers and derived cell lines, including but not limited to, breast, ovarian,
endomeirial, prostate, lung, kidney and pancreatic tumors as well as haematological
malignancies including, but not limited to, myelodysplastic syndrome, acute myelogenous
leukemis, chronic myelogenous leukemia, non Hodgkin's lymphoma, Hodgkin's disease,

10 multiple myeloma and chronic lymphocytic leukemia. Activating mutations have also been
reported in haematopoietic and lymphoid tissue and lung cancer. Further, tumor associated
macrophages have been associated with poor prognosis in multiple tumor types including, but
not limited to, breast, endometrial, kidney, lung, bladder and cervical cancers, glioma,
squamous cell carcinoma of the esophagus, malignant uveal melanoma and follicular

15 lymphoma. It is expected that a compound of the invention will possess anticancer activity
against these cancers through direct effect on the tumor and/or indirectly through effect on
fumor associated macrophages. Alternatively particular cancers include melanoma, papillary
thyroid tumours, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer, leukemias,
lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder, prostate,

20 breast and pancreas, and primary and recurrent solid tumours of the skin, colon, thyroid, lungs

and ovaries.

In a further aspect of the invention, compounds of formula IA or IB may be also be of
value in the treatment of certain additional indications. These indications include, but are not
limited to tumor-associated osteolysis, osteoporosis including ovariectomy-induced bone loss,
25 orthopedic implant failure, autoimmune disorders including systemic lupus erythematosus,
arthritis including rheumatoid arthritis, osteoarthritis, renal inflammation and
glomerulonephritis; inflammatory bowel disease; transplant rejection including renal and
bqne marrow allografts and skin xenograft, atherosclerosis, obesity, Alzheimer's Disease and
Léhgerﬁans cell histiocytosis. A further aspect of the present invention therefore includes the
30 treatment of one of more of these diseases, particularly arthritis including rhevmatoid arthritis
and osteoarthritis. These indications alse include, but are not limited to chronic obstructive

pulmonary disease, diabetes and chronic skin disorders including psoriasis.
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5 ofthe formula IA or IB, or a pharmaceutically acceptable salt thereof, as defined hereinbefore
in the manufacture of 2 medicament for use in the production of a2 CSF-1R kinase inhibitory
effect in a warm-blooded animal such as man.

According to this aspect of the invention there is provided the use of a compound of
the formula IA or IB, or a pharmaceutically acceptable salt thereof, as defined hereinbefore in

10 the manufacture of a medicament for use in the production of an anti-cancer effect in a
warm-blooded animal such as man,

According to a further feature of the invention, there is provided the use of a
compound of the formula IA or IB, or a pharmaceutically acceptable salt thereof, as defined
herein before in the manufacture of 2 medicament for use in the treatment of melanoma,

15 papillary thyroid tumours, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer,
leukemias, lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder,
prostate, breast and pancreas, and primary and recurrent solid tumours of the skin, colon,
thyroid, lungs and ovaries.

According to a further feature of the invention, there is provided the use of a
20 compound of the formula IA or IB, or a pharmaceutically acceptable salt thereof, as defined
hetein before in the manufacture of a medicament for use in the treatment of breast, ovarian,
bladder, cervical, endometrial, prostate, lung, kidney and pancreatic tumors: haematological
malignancies including myelodysplastic syndrome, acute myelogenous leukemia, chronic
myelogenous leukemia, non Hodgkin's lymphoma, Hodgkin's disease, multiple myeloma and
25 chronic lymphocytic leukemia; and glioma, squamous cell carcinoma of the esophagus,
malignant uveal melanoma and follicular lymphoma.

According to a further feature of the invention, there is provided the use of a
compound of the formula IA or IB, ora pharmaceutically acceptable salt thereof, as defined
herein before in the manufacture of a medjcament for use in the treatrent of tumor-associated
30 osteolysis, osteoporosis including ovariectomy-induced bone loss, orthopedic implant failure,
autoimmune disorders including systemic lupus erythematosus, arthritis including rheumatoid
arthritis, osteoarthritis, renal inflammation and glomerulonephritis; inflammatory bowel

disease; transplant rejection including renal and bone marrow allografts and skin xenograft,
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Xam
5( gnan,3n qtq)ad of such treatment which comprises admmlstenng to sa1d ammal an effectlve

amount of a compound of formula IA or IB, or a pharmaceutically acceptable salt thereof, as
defined above.
According to a further feature of this aspect of the invention there is provided a

method for producing an anti-cancer effect in 2 warm-blooded animal, such as man, in need of

10 such treatment which commprises administering to said animal an effective arount of a

compound of formula IA or IB, or a pharmaceutically acceptable salt thereof, as defined
above.
According to an additional feature of this aspect of the invention there is provided a

method of treating melanorna, papillary thyroid tumours, cholangiocarcinomas, colon cancer,

15 ovarian cancer, lung cancer, leukemias, lymphoid malignancies, carcinomas and sarcomas in

the liver, kidney, bladder, prostate, breast and pancreas, and primary and recurrent solid
tumours of the skin, colon, thyroid, lungs and ovaries, in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective

amount of a compound of formula IA or IB or a pharmaceutically acceptable salt thereot as

20 defined herein before.

According to an additional feature of this aspect of the invention there is provided a
method of treating breast, ovarian, bladder, cervical, endometrial, prostate, lung, kidney and
pauncreatic tumors; haematological malignancies including myelodysplastic syndrome, acute

myelogenous leukemia, chronic myelogenous leukemia, non Hodgkin's lymphoma, Hodgkin's

25 disease, multiple myeloma and chronic lymphocytic leukemia; and glioma, squamous cell

carcinoma of the esophagus, malignant uveal melanoma and follicular lymphoma in a
warm-blooded animal, such as man, in need of such treatment which comprises administering
to said animal an effective amowunt of a compound of formula IA or IB or a pharmaceutically

acéeptaﬁie salt thereof as defined herein before.

30 According to an-additional feature of this aspect of the invention there is provided a

method of treating tumor-associated osteolysis, osteoporosis including ovariectomy-induced
bone loss, orthopedic implant failure, autoimmune disorders including systemic hupus

erythematosus, arthritis including rheumatoid arthritis, osteoarthritis, renal inflammation and
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57 trelzzrédent which comprises administering to said animal an effective amount of a compound
of formula IA or IB or a pharmaceutically acceptable salt thereof as defined herein before.

In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula IA or IB, or a pharmaceutically acceptable salt
thereof, as defined herein before in association with a pharmaceutically-acceptable diluent or

10 carrier for use in the production of a CSF-1R kinase inhibitory effect in a warm-blooded
animal such as man.

In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula IA or IB, or a pharmaceuticaily acceptable salt
thereof, as defined herein before in association with a pharmaceutically-acceptable diluent or

15 carrier for use in the production of an anti-cancer effect in a warm-blooded animal such as
man,

In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula IA or IB, or a pharmaceutically acceptable salt
thereof, as defined herein before in association with a pharmaceutically-acceptable diluent or

20 carrier for use in the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas,
colon cancer, ovarian cancer, lung cancer, leukemias, lymphoid malignancies, carcinomas and
sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid, lungs and ovaries in a warnm-blooded
animal such as marn.

25 In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula IA or IB, or a pharmaceutically acceptable salt
thereof, as defined herein before in association with a pharmaceutically—acceptable diluent or
carrier for use in the treatment of breast, ovarian, bladder, cervical, endometrial, prostate,
lang, kidney and pancreatic tumors; haematological malignancies including myelodysplastic

30 syndrome, acute myelogenous leukemia, chronic myelogenous leukemia, non Hodgkin's
lymphoma, Hodgkin's discase, multiple myeloma and chronic lymphocytic leukemia; and
glioma, squamous cell carcinoma of the esophagus, malignant uveal melanoma and follicular

lymphoma in a warm-blooded animal such as man,
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systemic lupus erythematosus, arthritis including rheumatoid arthritis, osteoarthritis, renal
inflammation and glomerulonephritis; inflammatory bowel disease; transplant rejection
including renal and bone marrow allografts and skin xenograft, atherosclerosis, obesity,
Alzheimer's Disease, chronic obstructive pulmonary disease, diabetes and chronic skin
10 disorders including psoriasis and Langerhans cell histiocytosis in a warm-blooded animal
such as man.

According to a further aspect of the invention there is provided the use of a compound
of the formula 1A or IB, or a pharmaceutically acceptable salt thereof, as defined hereinbefore

in the production of a CSF-1R kinase inhibitory effect in a warm-blooded animal such as

15 man.

According to this aspect of the invention there is provided the use of a compound of
the formmula IA. or IB, or a pharmaceutically acceptable salt thereof, as defined hereinbefore in
the production of an anti-cancer effect in a warm-blooded animal such as man.

According to a further feature of the invention, there is provided the use of a
20 compound of the formula IA or IB, or a pharmaceutically acceptable salt thereof, as defined
herein before in the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas,
colon cancer, ovarian cancer, lung cancer, leukemias, lymphoid malignancies, carcinomas and
sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid, lungs and ovaries.

25 According to a further feature of the invention, there is provided the use of a
compound of the formula IA or IB, or a pharmaceutically acceptable salt thereof, as defined
herein before in the treatment of breast, ovarian, bladder, cervical, endometrial, prostate, lung,
kidney and pancreatic tumors; haematological malignancies inciuding myelodysplastic
sjﬁdron‘ié, acute myelogenous leukemia, chronic myelogenous leukemia, non Hodgkin's

30 lymphoma, Hodgkin's disease, multiple myeloma and chronic lymphocytic leukemia; and
glioma, squamous cell carcinoma of the esophagus, malignant uveal melanoma and follicular

lymphoima.
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5" systemic ]upus erythematosus, arthritis including rheumatoid arthritis, osteoarthritis, renal
mflammation and glomeralonephritis; inflammatory bowel disease; transplant rejection
including renal and bone marrow allografts and skin xenograft, atherosclerosis, obesity,
Alzheimer's Disease, chronic obstructive pulmonary disease, diabetes and chronic skin
disorders including psoriasis and Langerhans cell histiocytosis.

10 The CSF-1R kinase inhibitory treatment defined hereinbefore may be applied as a sole
therapy or may involve, in addition to the compound of the invention, conventional surgery or
radiotherapy or chemotherapy. Such chemotherapy may include one or more of the following
categories of anti-tumour agents :-

{1 antiproliferative/antineoplastic drugs and combinations thereof, as used in medical

15 oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide,
nitrogen mustard, melphalan, chlorambucil, busulphan and nifrosoureas); antimetabolites (for
example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed,
methotrexate, cytosine arabinoside and hydroxyurea; antitumour antibiotics (for example
anthracyclines like adriamycin, bleomyein, doxorubicin, daunomyein, epirubicin, idarubicin,

20 mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca

alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxojds like taxol and

taxotere); and topoisomerase inhibitors {for example epipodophyliotoxins like etoposide and
teniposide, amsacrine, topotecan and camptothecin);

(i)  cytostatic agents such as antioestrogens (for example tamoxifen, toremifene,

25 raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example

fulvestrant), antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone

acetate), LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and
buserelin), progestogens (for example megestrol acetate), aromatase inhibitors (for example
as éﬁastr‘éiole, letrozole, vorazole and exemestane) and inhibitors of So-reductase such as

30 finasteride;

(tif)  Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors

like marimastat and inhibitors of urokinase plasminogen activator receptor fimction);
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1 474 Inter %P%dl ate am noj-
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H)trastGruiigh [Heliceptin™) and4beBBti-erbb Inmatilvax yetjkinmd [C226D,Farndsg, 3
H)traneferf inbiBitorst MK intfbirdf, §Rsindkinase inhibitors and serine/threonine kinase
5 inhibitors, for example inhibitors of the epidermal growth factor family (for example EGFR
family tyrosine kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-cthynylphenyi)-6,7-

bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro-
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), for example
10 iphibitors of the platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family;
(v}  antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin™], comnpounds such as these disclosed in International Patent
15 Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibitors of integrin
ovp3 function and angiostatin);
(vi)  vascular darnaging agents such as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, WO00/40529, WO 00/41669, W001/92224,
20 W002/04434 and WO02/08213;
(vii) antisense therapies, for example those which are directed to the targets listed above, such
as ISIS 2503, an anti-ras antisense;
(viii) gene therapy approaches, inclﬁding for example approaches to replace aberrant genes
such as aberrant p53 or aberrant BRCAL or BRCA2, GDEPT {gene-directed enzyme pro-drug
25 therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene therapy;
(i{;) immunotherapy approaches, including for exarsple ex-vivo and in-vivo approaches to
increase the immuno genicity of patient tumour celis, such as transfection with cytokines such
30 as interleukin 2, interlenkin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytakine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines

and approaches using anti-idiotypic antibodies;



carboxam de H), 2.44 (q, 2 H), 1.09 (t,

4-1(3, 4-Di chl orophenyl) 10.11 (s, 1 H), 8.80 (5,6(1) H) ,
8.13 488 Internediate amino]-6-(4- (s, 1 H, 7. (s,
1 H, 7.44 (d, 1 58 isopropylpiperazin-1-yl)- H),

1 , 7.10 (d, 1 H), 7- met hoxyqui nol i ne- 3-
gwg%mgv;woﬁs H)' 6.84 Ed 1H, 3.94 car bP&‘ﬁHﬁﬁﬁmﬁﬁss
3 H), 2.84 (s, 4 H, 2.63 (s, 1 H, 2.48 (s, 4

1) 096(d 6 H) 594[g§4D|chIorophenyI) CDC13
10. ’40(3 1 H, 869 (s, 1 474 Internediate

afr) fel cydle mbibhax Weltdiffor ddlmpled BB ihBliore (e E'%Iavgglp‘? % a%g %tger

H).nmblté? f cETEJy% cheg:kpr)ﬂn% :gﬁagz E%ﬁ%ﬁél-ngasé)cﬁ@b@rquf aur@a Rigas¢ md 2
I_owtheréln@,gs ipyplved in mitogig pid @xtalihedie refilition ?eg%@to{lcpl{n?esm%)a!ﬁa hlst%ne

60 4-[ (3, 4-Di chl orophenyl) CD3
1d3%ebﬂmmﬁbh}s al:ldd 1 488 Internedi ate

5( ﬁ(]i) en ol%hneaelﬁwgsgm(h&img}qydothpingg arftagonigts, hdothdlinBlanfagonisls and
|-Bnd0the1m A and B antagonists; for example ZD4054 and ZD1611 (WO 96 40681),
atrasentan and YM598.

Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate dosing of the individual components of the treatment. Such combination products

10 employ the compounds of this invention within the dosage range described hercinbefore and
the other pharmaceutically-active agent within its approved dosage range.

In addition to their use in therapeutic medicine, the compounds of formula TA or IR
and their pharmaceutically acceptable salts are also usefu] as pharmacological tools in the
development and standardisation of in vitro and i vive test systems for the evaluation of the

15 effects of inhibitors of CSF-1R kinase in laboratory animals such as cats, dogs, rabbits,
monkeys, rats and mice, as part of the search for new therapeutic agents.

In the above other pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the compounds of the
invention described herein also apply.

20 Processes for Making
Compounds of formula 1A can be prepared as provided in Schemes 1 and 2. The

routes depicted in the schemes can be readily adapted for preparation of compounds of

Br: :: NH,

formula IB, by choice of starting material; that, is by using RO as a starting
{R,)n
@DNHz
R,0 . -
material i in Scheme 1 or as a starting material in Scheme 2,

25 compounds of formula IB may be obtained.



thI 14d|azepan1 686(m 2H) 4.23(q,
gcl)l)rrES gQ yl)quinoline-3- (m 2 H 311(m3§|—|),
2.76 (m 2 carboxam de H), 2.65 (m 2 H), 2. (s,
3 H, 1.92 (m 211), 1.53 (t, 3 1-1) V\DdNI\/R
2007/ 119046PCT/ GB2007/ 001338 - 51 - Ex. Comnpoun
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[ [ 73
1- ui nol i ne- 3- (Smienikll-l) 2 96 (n, 2 H, 2.
(3m172 cz\rog (aFmde , 2. 64 n, 2 H, 2.35 (s, 3 H,
243 o gr ot e 55%
I nternmedi at e RbO iy

R3 @N
F’OC?3 mco Et NHz &r Ny COE
P
DMF 100C RbO

R3 R3

e <L
R.in N

(R,
b com HCONHZ NaOMe @ L conn,
sztdba)a BINAP MeOH 1000C —
Cs,C0,, Tol, 106°C RbO N
Scheme 2
R3
(R 0=t @\
@ ) fo . cozEt{R‘)E @ Ry .
]@\ ¥} 260°C, Ph,O mco LBt v} NH, mc H,
RbO NH, —*"*—-iﬁ) POCH & “bo N v) HCONHZ NaOhe N
5 Examples

The invention will now be illusirated by the following non limiting exampies in
which, unless stated otherwise:
(1) temperatures are given in degrees Celsius (°C); operations were carried out at room or

ambient femperature unless otherwise stated, that is, at a temperature in the range of 18-25°C;

10 (ii) organic solutions were dried over anhydrous sodium sulphate or magnesium sulphate;

15

evaporation of solvent was carried out using a rotary evaporator under reduced pressure
(600-4000 Pascals; 4.5-30 mmHg) with a bath temperature of up to 60 °C;
(iii) in general, the course of reactions was followed by TLC and reaction times are given for

111ustrat10n only;

(iv) final products had satisfactory-proton nuclear magnetic resonance (NMR) specira and/or
mass spectral data;

(v) yields are given for illustration only and are not necessarily those which can be obtained

by diligent process development; preparations were repeated if more material was required,;




B A‘H ‘I'”"ndh-7; FD, 7.15 (h? iMFBTW§TB4NEh] ;
:égorgg e2¥h%§316-%4-nethyl-l,4- 6.94 (n, 1 H), 6.87
(s, 1 H, 4.23 di azepan- 1-yDqui noline- (g, 2 H),
3.24 (n, 2 H, 3.07 (m 2 3-carboxam de H), 2.78
(n, 2 H, 2.68 (n, 2 H, 2.37 (s, 3 H, 1.94 (n, 2
HvozhrBdoss  (t, 3 H 63 4-[(2-Fl uor ophepednsbProbhss

, 1 H, 871 (s, I H, 7.53 410 Internedi ate

am no] - 7- met hoxy-6-(4- (s, .3gH, 7.19 (s, 1 H), 6.68

-7.06 63 nethylpiperazin-1- (n, 6 H, 3.84 (s, ilﬂ,

2065wk v, MMy Gt B0 kir 6t e GRDRK AN Fegllse Bl fi5
tert-Butyl 4-43- SCBod Yo heE s

111'}111 5 IQ% £, m ml € e pijamethy )@s an internal standard,
P oy igh Sl o oy biane (AMD 8
( %ﬁ*ﬁﬂﬁl@ i IO wsibg pérBoutetsl dmé’thﬁlulﬁxﬁmdamgo 36) Q%ol@&t ur&ess

oro 4-f 1 uorophenyl)- 6.90 (in,
H)therwi@%ndlga@d ami no] - 7- et hoxy (n, 1 |—|) 4 22 (q, 2
5 vii) %615_1‘%?1 Eyllﬁb()l& have their usual meanings; S wnits and symbols are used;

(viii) solvent ratios are given in volume:volume (v/v) terms; and

(ix) mass spectra were run with an eleciron energy of 70 electron volts in the chemical

ionization (CI) mode using a direct exposure probe; where indicated ionization was effected

by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z
10 are given; generally, only jons whicﬂ indicate the parent mass are reported; and unless

otherwise stated, the mass ion quoted is (MH)":

(x) where a synthesis is described as being analogous to that described in a previous example

the amounts used are the millirolar ratio equivalents to those used in the previous example;

(xi) the following abbreviations have been used:

i5 DMF N, N-dimethylformamide;
EtOAc ethyl acetate;
MeOH methanol;
DIEA N, N-diisopropylethylamine;
HATU O-(7-azabenzotriazol-1-yl)-N, NN’ N “tetramethyhuronium
20 hexafluorophosphate:
MP-carbonate macroporous triethylammonium methylpolystyrene carbonate;
THF tetrahydrofuran;
DMSO dimethylsulphoxide;

(xii) “ISCO” refers to normal phase flash column chromatography using 12 g and 40 g pre-
25 packed silica gel cariridges used according to the manufacturers instruction obtained from

ISCO, Inc, 4700 superior street Lincoln, NE, USA.; and

(xiii) “Gilson HPL.C” refers to a YMC-AQCI8 reverse phase HPLC Column with dimension

20 mny/100 and 50 mm/250 in water/MeCN with 0.1% TFA as mobile phase.



qui nol i n-6-yl }pi perazine- H, 2.76 (in, 4 H, 1.50 (t,
3 H, 1-carboxylate 1.44 (s, 9 H) 65 tert-Butyl
4-13- CD2Cl 2 10.50(s, 1 H, 8.76 (s, 1 523
Internmedi ate (am nocarbonyO-7- H), 7.29 (s, 1 H),
7.02 (n, 1 H, 65 ethoxy-4-[(2-fluoro-5- 6.94 (s, |
HwWoB0B8%h, 1 H), 6.77 met hyl phenyf | ammoeicaea7/ocisss
H, 421(q, 2 H, 3.42 On, 4
qui nol i n-6-yl | pi perazine- H32.70 (n, 4 H, 2.18 (s,
3 -carboxylate 1.49 (t, 3 H, 1.44 (s, 9 H
VD%%lQO%PCT/ GB2007/ 001338 - 52 - Ex. Conpound
NMRI(B3;/Dich BMpByhagritol-Butledbxvds-({3neti DR &32n- 1O Bdolig.3- 1 H) .
8. fdokSnigel 544 Internediate (am nocarbonyl)-4-[(3-

, .29 (s, 1 H, 7.07 (m 211), 66
chl or oTg2 fqlqylem efsheiyI(3.3- @ck@so;(hmyl)amh@] TRy 2 H)

3. AihylpiperinN Ol i @O0 %M b Phte fintlnedige 1.8 14 ik, oh4 IﬁQmoI) 30

t formamide (47 pL, 1.2 mmol) in anhydrous DMF under N; at 100°C was added dropwise

over 10 minutes a solution of NaOMe in MeOH (0.5 M, 1.44 mL, 0.72 mmol). After 2 hours

at 100°C, the reaction mixture was cooled and poured into water. The aqueous layer was

extracted with EtOAc, dried (Na;SQ,), filtered, and concentrated to give 38 mg of a solid. 'H
16 NMR (CD;0D): 8.92 (s, 1 H), 7.60 (dd, 1 H), 7.39 {(m, 3 H),7.01 (5,1 H), 4.07 (5,3 H), 3.50
(m, 2 H), 3.38 (m, 2 H), 3.23 (m, 2 H), 2.92 (s, 3 H), 2.73 (m, 2 H); m/z: 460.

Examples 2-173
The following Examples were prepared by a similar method to Exanple 1 uging the

15 appropriate starting materials wherein purification of intermediates and final compounds was

in some cases performed using an ISCO column chromatography or a Gilson HPLC system.

Ex. | Compound NMR M/z | SM

2 4-{(2,4-Dichlorophenyl) | CD;OD 8.82 (s, 1 H), 7.52 (d, 1 460 | Intermediate
aminoj-7-methoxy-6-(4- | H), 7.28 (s, 1 H), 7.12 (dd, 1 H), 2
methylpiperazin-1- 6.84 (s, 1 H),6.71 (d, 1 H), 3.97
ylquinoiine-3- (5,3 H), 2.97 (m, 4 H), 2.86 (m, 4
carboxamide H), 2.52 (s, 3 H)

3 4-[(3,4-Dichlorophenyl}. { CD;0D 8.79 (s, 1 H), 7.60 (d, 1 460 | Intermediate
amino]-7-methoxy-6-(4- | H), 7.53 (s, 1 H), 7.44 (d, 2 H), 3
methylpiperazin-1- 7.27(d, 1 H), 4.11 (s, 3 H), 3.61
ylquinoline-3- (m, 4 H), 3.27 (m, 2 H), 2.98 (m, 5
carboxamide H)

4 4-[(2,4-Difluorophenyl) | CD;0D 8.81 (s, I H), 7.52 (m, 1 428 | Intermediate

‘amino]-7-methoxy-6-(4- | H), 7.44 (s, 1 H),7.35(s, 1 H), 4
methylpiperazin-1- 7.19 (m, 1 H), 7.12 (t, 1 H), 4.09
yDquinoline-3- (s, 3H),3.55(m, 4 H), 3.29 (m, 2
carboxamide H}), 2.96 (s, 3 H), 2.90 (m, 2 H)

i
z
4
£



qui nol i n- 6-yl } pi perazi ne-

.H),r 144 (é,“9 I.

|')'

1-carboxyl ate 67 7-Methoxy-4-[(3- 10.96 (s, 1 11),
8.64 (s, 1 H), 7.44 436 Internediate nethoxy-2- (s, 1
H, 7.10 (s, 1 I1f), 6.80-6.85 67
met hyl phenypam no]-6- (m 1 H), 6.72 (s, 1 H, 6.70
(ﬁro 2307/1190:(64 met hyl pi perazin-1- H), 6.57 ( dycﬂcﬁﬁ)owo@m?ss
1 H, yl)qui noline-3- 3.80 (s, 3 H, 3.69
FD, 2.54 (s, car boxam deagtll), 2.22 (s, 4 H), 2 12
(s, 3 H, 2.08 (s, 3 1-1) 68 4-[(4-Ch|oro-2-
1&%&3 Cempolndd) , 8. 87 §Nﬂd FD 8. 30 440°Tn dhpt e
n "] nhanvul \ A '\Io Z 7. A5 (Q l—h . -
7 540_ Y33 bg%l‘am k) c%pp@ 39(%1 H), 7468 (4,7 254475 | Inferpydiate
7| 10- Vantigo]- -7-matfek g p| Py, 221 (A, 1), (7000 11 H),, 6. 67 |6m 2
;h) 683 ﬁgrplao% 4§rlqu1nol¥1c: %élwl Ifﬂ O%( lg% 3%'034 (s, |3 H),
3- carboxamxde (m, 4 H),2.73 (m, 4 H)

6 4-[(2,4-Diftuorophenyl) | CD;OD 8.80 (s, 1 H), 7.51 (d, 1 415 | Intermediate
amino}-7-methoxy-6- H), 731 (s, 1 H), 7.19(m, 1 H), 6
morpholin-4-ylquinoline- { 7.18 (s, 1 D), 7.14 (m, 1 H), 4.06
3-carboxamide (5,3 1),3.74 (m, 4 H), 2.85 (m, 4

H)

7 4-[(3,4-Dichlorophenyl) | CD;OD 8.78 (s, 1 H), 7.62 (d, 1 447 | Intermediate
amino}-7-methoxy-6- H), 7.52(d, 1 H), 7.29 (m, 2 H), 7
morpholin-4-ylquinoline- | 7.20 (s, 1 H), 4.07 (s, 3 H), 3.76
3-carboxamide (m, 4 H), 2.90 (m, 4 H)

8 4-[(3,4-Dichlorophenyl) | CD;0D 8.79 (s, 1 H), 7.62 (d, 1 445 | Intermediate
amino}-7-methoxy-6- H),7.51(d, 1 H),7.30 (s, 1 H), 8
piperidin-1-ylquinoline- | 7.28 (dd, 1 H), 7.13 (s, 1 H), 4.05
3-carboxaride (s,3H),2.81 (m, 4 H), 1.63 (m, 4

H}), 1.55 (m, 2 H)

9 4-[(2,3-Dichlorophenyl) | CDsOD 8.91 (s, 1 H}, 7.78 (s, 1 460 | Intermediate
amino}-6-methoxy-7-(4- | H), 7.58 (dd, 1 H), 7.41 (m, 3 H), 9
methylpiperazin-1- 6.95 (s, 1 H), 4.08 (m, 2 H), 3.67
yhquinoline-3- {'(m, 2 H), 3.53 (5, 3 H), 3.33 (m, 4
carboxamide ), 3.02 (s, 3 H)

10 4-{(3,4-Dichlorophenyl) | CDsOD 8.74 (s, 1 H), 7.57 (d, 1 460 | Intermediate
amino]-6-methoxy-7-(4- | H), 7.51 (d, 1 H), 7.37 (s, 1 H), 10
methylpiperazin-1- 7.34(s, 1 H), 7.25 (dd, 1 H), 4.03
yDquinoline-3- (m, 2 H), 3.75 (s, 3 H), 3.64 (m, 2
carboxamide H), 3.30 (m, 4 H), 2.9 (s, 3 H)




" carboxani de 2.34 (s, 4 H) 2,17 (S 3 |'|) 69

-2. ) s, 1 , 8.30
jSE%( I3n?;|r ?nregi gt eloﬁgtShy(/lsbhén;DDémsngcl)- (7 (s, H)l Hy, 7.60
(s, 1 H, 7.20 (m 2 69 eth_oxy-6-_(4- 11), 7.09 (t, 1
H, 6.65 (m 2 H), met hyl pi perazin-1- 4.15 (q, 2
Hwo R0dwofany 411), 2.50 yl) qui nol i ne- 3- rcsicGBR00tHossss
2.30 (m 4 H, 1.40 (t, 3 car boxamni de H) 70
4-[(3-Chloro-2- 10.70 (s, T4y, 8.85 (s, 1 H), 8.30
Api—aterrediate—flugrophenyparninol -7- (s, 1 H).
7] 8% (Lompoyyd™ 7 5o (FNMR 70 ethoxy-6- (4-| M, | SMO5
2, BDi Hl P ahT rmedi
§ 2 Mgl Bo Mg gL e 3 e
;2. 13070 RGO 1A S 2 B 720k dBx ani de H)
20QethYoD46RCT GB2(0014 QD1BR8.32 (HSBm), 3.54
ylquinoline-3- (m, 4 H), 3.29 (m, 2 H), 2.94 (s, 3
carboxamide H), 2.85 (m, 2 H), 1.56 (t, 3 H)

12 4-[(2,3-Dichlorophenyl) | CD;0D 8.87 (5,1 H),7.53(dd, 1 |474 | Intermediate
amino]-7-ethoxy-6-{4- H), 7.35 (m, 3 H), 6.93 (s, 1 1), 12
methylpiperazin-1- 4.27 (g, 2 H), 3.43 (m, 4 H), 3.20
yDquinoline-3- (m, 2 H), 2.89 (5, 3 H), 2.71 (m, 2
carboxamide H), 1.49 (1,3 H)

13 4-[(2,4-Diflucrophenyl) | CD,OD 8.78 (s, 1H),7.52¢d,1 429 i Intermediate
amino]-7-ethoxy-6- H), 7.24 (m, 3 H), 7.14 (m, 1 H), 13
morpholin-4-ylquinotine- | 4.30 (t, 2 1), 3.75 {m, 4 H), 2.86
3-carboxamide (m, 4 H), 1.52 (t, 3 H)

14 4-[(3.4-Dichlorophenyl) | CD;0D 8.68 (s, 1 I}, 7.53 (d, 1 461 | Intermediate
amino]-7-ethoxy-6- H), 7.43 (d, 1 H), 7.19 (m, 2 H), 14
morpholin-4-ylquinoline- | 7.10 (s, 1 H), 4.21 (q,2 H), 3.65
3-carboxamide (m, 4 H), 2.83 (m, 4 H), 1.44 (t, 3

H)

15 tert-Butyl 4-{3- 10.79 (s, 1 1), 8.94 (s, L H), 8.35 [ 545 | Intermediate
(aminocarbonyl)-4-[(2,3- | (s, 1 F), 7.75 (s, 1 H), 734 (s, 1 15
dichlorophenytamino]- - | H), 7.25 (dd, 1 H), 7.14 (¢, 1 H),

T-methoxyquinolin-6- 6.70 (s, 1 H), 6.59 (d, 1 H), 3.95
yl}piperazine-1- (s, 3 H), 3.33 (10, 4 H), 2.68 (m, 4
carboxylate m.139(,9H)

116 4-{(2,4-Difluorophenyl) | 10.63 (s, 1 H), 8.86 (s, 1 H) 529 1416 | Intermediate
amino]-7-fluoro-6-(4- (s, 1 H),7.71 (s, L H), 7.63 (d, 1 16
methylpiperazin-1- H), 7.38 (m, 1 H), 7.11 (m, 3 H),
yl)quinoline-3- 2.82 (m, 4 H), 2.48 (m, 4 H), 2.26
carboxamide (5,3 H)




Ex. Compound NVR Mz SM 71 7-Et hoxy-4-[(3- 10.70 (s, 1
H, 885 (s, 1 H, 8.20 433 Internedi ate

et hyl phenypanmi no] -6-(4- (s, 1 H, 7.60 (s, 1 H, 7.20
(m 2 71 nethylpiperazin-1- H), 6.90-6.70 (in, 4 H),
4.20 (q, 2 yequi noline-3- H), 2.70 (m 41-1), 2.50
(Wb 2097/dbesg ~ Carboxamde 2.30 (m 4 H, 1. 6&/&152007%01"98!
1.10 (t, 3 H 72 4- [(3 Chl orophenyl ) THF-d

10.38 (s, 1 H), 8.86 (s, 1-440 Internedi ate
am'no-7ethoxy6(4 H, 7.60 (s, 1 H), 709715(n

s A AP A A LY LT
T [P RS 0 (4% 19055 (o o S | 97| s
4 [ (21 Ghihajrfeubro-61@- 85| (ss1 I)]7.89 (s, 180I270(@,1 1 [H), 1§738
A1 (aekRgkahe- bR AgToRledy (3 119
hre y}jqumohne-3- 6.86 (d, 1 H), 6.69 (d, 1 H), 2.82
carboxamide (m, 4 H), 2.48 (m, 4 H), 2.25 (s, 3
H)
18 4-[(2,4-Difluorophenyl) | CD;0D 8.84 (s, 1 H), 7.66 (d, 1 403 | Intermediate
amino]-7-fluoro-6- H), 7.52 (m, 1 H), 7.45 (m, 1 H), 18
morpholin-4-ylquinoline- | 7.22 (m, 1 H), 7.14 (m, 1 H), 3.78
3-carboxamide (m, 4 H), 2.95 (m, 4 )
19 | 4-[(2,3-Dichlorophenyl) | 10.90 (s, | H),8.95 (s, 1 H), 8.46 | 448 | Intermediate
amino]-5-fluoro-6-(4- (s, 1 H},7.92 (s, 1 H), 7.79 (m, 1 19
methylpiperazin-1- H),7.64(, 1H),7.19(m, 1 H),
yhquinoline-3- 7.04 (i, 1 H), 6.47 (d, 1 H), 2.94
carboxamide {m, 4 H), 2.38 (m, 4 H), 2.18 (s, 3
H)
20 7-Ethoxy-4-[{4- 10.78 (s, 1 H), 8.82 (s, 1 H), 8.21 | 434 | Intermediate
ethylphenyl)amino]-6-(4- | (s, 1 H), 7.57 (s, 1 H), 7.47 (s, 1 20
methylpiperazin-1- H),7.12(d,2H),6.89 (4,2 H),
vhquinoline-3- 6.80 (s, 1 H), 4.14 (q, 2 H), 2.63
carboxamide (8,4 H),2.55(q, 2 H),2.30 (s, 4
1H),2.14 (s, 3H), 1.38 (&, 3 H),
113 (1,3 H) LS
21 4-[(3-Chloro-4- 10.35(s, 1 H), 8.80 (s, L H), 8.17 | 458 | Intermediate
fluorophenyl)amino}-7- | (s, 1 H), 7.59 (s, 1 H), 7.22 - 7.34 21
ethoxy-6-(4- (m, 2 H), 7.09 (dd, 1 H), 6.85 -
methylpiperazin-1- 6.96 (m, 2 H), 4.18 (g, 2 H), 2.81
yquinoline3- - (s, 4 H),2.37 (s, 4 H), 2.17 (s, 3
carboxamide H), L40(t, 3 H)




73 et hoxy-6- (4- H),
nmet hyl pi perazin-1- 6.85 (m 1 H),

yl )qui noline-3- (g, 2

car boxam de H),
4-1(4-Chl oro-2- 10.64 (s,
45Vo tontrasmaedi at e

2.21 (

fl uor ophenyeam noj - 7-

7.30 (s, 1H) 715(m N H),
6.69 (s, 1 H, 4.22
H, 2280 (m 4 H, 2.40 (m 4
s, 3 H, 1.45 (t, 3 H) 74
1 H, 885 (s, 1 H, 8230

(s, pck/diboordn 39
7.27 (s, 1

(s, 111), 7.50 (d, 1 74 ethoxy-6-(4- H),
H, 7.15 (d, 1 H), met hyt4i-perazin-1- 6.89 (m 1
H) 6 80 (s. 1 H, 420 _vyl)guinoline-3- (q, 2 H),
2 [B5 (oo 2. 35 Codi”_ car boxam 0@ FIE TS s
| b, o e DR AT PR el 9 |74 | iermedie
mgt hy| mﬁ@ﬂrﬂ)&@mﬁﬁ 6-| 108, 74 (M) )71 855, (8D, 1 H), | %2 28
(4 | | ddmyrphgbrapBlihy! pilpap '1 @1) %‘96'59 %387 49 ( mH) 1 ZD bo
?c?sz( %)93;%05%%3— yoq“'é‘doh . 415 (q, 2 H), 28§(s 4 N
carboxamide H), 243 (5,4 H),2.19(s, 3 H),
141 (t,3 H)

23 4-[(2,3-Dichlorophenyl) | 10.80 (s, 1 H), 8.91 (s, 1H),837 |488 | Intermediate
amino]-7-ethoxy-6-(4- (s, 1 H),7.76 (5, 1 H),7.29 (s, 1 23
ethylpiperazin-1- H), 726 (d, 1 H), 7.14 (t, 1 H),
yhquinoline-3- 6.64 (s, 1 H), 6.57 (d, 1 H),4.19
carboxamide (4,2 H),2.75 (3,4 H), 2.38 (s, 4

H),2.35(q,2 H), 1.40 (t, 3 H),
0.97 (1,3 H)

24 4-[(3-Chloro-2- CDxC12 1042 (s, 1 H), 8.77 (s, 1 445 | Intermediate
fluorophenyl)amino]-7- | H), 7.30 (s, 1 H), 7.06 (m, 1 ID), 24
ethoxy-6-morpholin-4- 6.88 (m, 2 H), 6.73 (m, 1 H), 6.05
ylquinoline-3- (brs, 2 H), 4.21 {(q, 2 H), 3.72 (in,
carboxamide 4 H), 2.80 (m, 4 H), 1.50 (t, 3 H)

25 7-Ethoxy-4-f(2-fluoro-5- | CD,Cl, 10.42 (s, 1 H),874(s, 1 426 | Intermediate
methylphenyl)amino]-6- | H), 7.26 (s, 1 H), 7.01 (dd, 1 H), 25
morpholin-4-ylquinoline- | 6.95 (s, 1 H), 6.83 (m, 1 H), 6.77
3-carboxamide {dd, 1 H), 6.02 (brs, 2 H), 4.20 (q,

2 H),3.70 (m, 4 II), 2.74 (m, 4 F),
218 (s, 3H), 1.49 (1,3 1)

26 4-[(3-Chloro-4- CDyCl; 10.51 (s, 1 H), 8.75 (5, 1 447 | Intermediate
fluorophenyl)amino]-7- | H), 7.27 (s, 1 H), 7.06 (m, 2 H), 26
ethoxy-6-morpholin-4- 6.92 (m, 1'H), 6.85 (s, 1 H), 6.08

ylquinoline-3- (brs, 2 H), 420 (q, 2 H), 3.673
carboxamide (m, 4 H), 2.79 (m, 4 H), 1.49 (1, 3
H)

ey



‘carboxamide (n, 4 H), 2.37 (m 4 H), 2.26 (s,
H, 2.20 (s, 3 H, 1.45 (t, 3 H W
2007/ 119046PCT/ GB2007/ 001338 - 54 -

.
Ex. Conpound NMVR

Mz SM76 4-[(2-Chloro-3- 10.80 (s, 1 H), 8.89 (s, 1
H), 8.32 453 Internedi ate nethyl phenypam no]-7- (s, 1
Hyo 2%7@1@04@5 1H, 7.22 (s, 1 76 ethoxy- pefépaoileoisss
7.00 (m 2 H, 6.70 (s, 1 H) met hyl pi perazi n- 1-
6.53 (m 1 H), 4.18 (q, 2 Hjg-2.69 yl') qui nol i ne- 3-
(m_4H, 2.38 (s, 3H, 2.30(m 4 car boxam de H),
2|B5 (€pmpouklt, 1.39 ({nMR H) 77 M/z | SM
7 ek deff2 £l voret2 10 75 RG( ] :
7 56597 (it er med] GPES qutg? f?y1 %h@ﬁ%/@alm 6L ¢ ntprgediae
7} OISy ik 6-7. P, (8L (U IITH @23, | KA
el peacaa ol B2kt )90 (00
4l 20 3-car oxarmde (brs, 2 H), 4.18 (q, 2 H), 3.66 (m,
4H), 2.67 (m, 4 H), 2.59 (g, 2 TD),
147 (1,3 H), 1.18 (t, 3 FI)

28 4-[(2,3-Dichlorophenyl) | CD,Cl; 10.36 (s, 1 H), 8.80 (s, 1 462 | Intermediate
amino]-7-ethoxy-6- H),7.32 (s, 1H),7.11 (d, 1 H), 28
morpholin-4-ylquinoline- | 6.97 (dd, 1 H), 6.79 (s, 1 H), 6.60
3-carboxamide (d, 1 H), 6.04 (br s, 2 H), 4.23 (g, 2

H), 3.72 (m, 4 H), 2.82 (m, 4 H),
1.50 (4,3 H)

29 4-[(2,3-Dichlorophenyl) | 11.10(s, 1 H),9.10 (s, 1 H),8.55 | 501 | Intermediate
amino]-7-ethoxy-6-(4- (s, 1 M), 7.95(s, 1 H), 7.70 (m, 2 29
isopropylpiperazin-1- H), 7.50 (m, 3 H), 7.36 (s, 1 H),
yDquinoline-3- 4.40 (q, 2 1), 3.60 (m, 4 H), 3.30
carboxamide (m, 1 H), 3.20 {m, 4 H), 1.60 {t, 3

H), 1.50 (d, 6 H)

30 4-[(2,3-Dichlorophenyl) | 10.69 (s, 1 H), 8.85(s, 1 H), 8.35 | 487 | Intermediate
amino]-7-ethoxy-6-(4- (5,1 H),7.74 (5,1 H), 7.24 (m, 2 30
methyl-1,4-diazepan-1- | H), 7.12 (m, 1 H), 6.54 {m, 2 H),
yquinoline-3- [4.17 (g, 2 H), 3.14 (m, 2 H), 2.99
carboxamide {(m, 2 H), 2.50 (3, 2 H), 2.42 (m, 2

H), 2.19 (s, 3 H), 1.69 (m, 2 K,
1.41 (1,3 1)

3 4-[(2,3-Dichlorophenyl) | 11.99 (s, 1 H), 8.83 (s, 1 H), 8.40 | 460 | Intermediate
amino]-7-ethoxy-6-(3- (s,1H),7.90(s, 1 H),7.50(d, 1 31
hydroxypymolidins1- | H),7.33 (m, 1 H), 7.28 (s, 1 H),
yDquinoline-3- 7.23 (m, 1 H), 6.35 (s, 1 H), 4.12
carboxamide (m, 3 H), 3.10 (1, 2 H), 2.90 (m, 2

H), 1.79 (m, I H), 1.69 (m, 1 H),
1.39 (t,3 H)




“carboxari de (q, 2 H), 2.70 (m 4 K,

H, 222 (s, 3 H, 2.15 (s, 3 H), 1.39 (t, 3 H
78 4-[(3,4- THF-d8 10.99 (s, 1 H), 8.85 (s, 1 428
Internmedi ate Difluorophenyflamnok H)y, 7.70 (s, 1 H),

7.34 (s, 1 H, 78 7-methoxy-6-(4- 7.16 (m 1 H),
6.v89 20081190k H) , 6. 89 met hyl pi perazin- 1- (#E\r/(ﬂzzdﬂ)/emsss
6.73 (m 1 H, 3.99 (s, 3 yl)quinoline-3- H), 2.84
(s, 4 H, 2.41 (s, 4 H), -45ar boxam de 2. 23 (s, 3 H)
79 _7-Methoxy-6-(4- THF-d8 10.96 (s, 1 H), 8.72 (s, 1
A4 Ex)| rﬂt(émpglmdat e met fyNMRper azi quwz}l)nlél ] l'ii)[/,z7 %1@7{ ]
(1 S E’ﬁ ’ Hir [6223 ]git%h‘lor?ﬁ’:ﬁslyf) } 13);0 %ssl"H) 8.607(s, | H), 842 | 530 ' | Intermediate
(t}i T1 ucsminebt+HyiBpheny| ijds, 1 H)7,75 6, VB). (.69 ol 2H)|, 6. 3% (s,
1iH), | (dimBhliniho)si0l | iH)er B 837 46k, 13pH) | 2- 6B (s, 4
Ht 2. 41515136 hlgl}7- 4.25 (g, 2 H), 3.80-3.00 (m, 12 H),

ethoxyquinoline-3- 2.85(s, 6 H), 1.48 (t, 3 H)

carboxamide

33 4-[(2,3-Dichlorophenyl) | 11.10 (s, 1 H), 9.00 (s, 1 H), 845 |517 | Intermediate
amino]-7-ethoxy-6-[4-(2- | (s, 1 H), 7.80 (s, 1 H), 7.60 (m, 2 33
methoxyethyl)piperazin- | H), 7.35 (m, 2 H), 7.22 (s, 1 ),
1-y1]quinoline-3- 4.20 (q, 2 H), 3.71 (s, 3 ), 3.49-
carboxamide 3.10 (m, 10 H), 2.95 (t,2 H), 1.45

(t, 3 H)

34 4-{(3,4-Dichlorophenyl) | CD.Cl; 10.42 (s, 1 H), 8.75 (s, 1 488 | Intermediate
amino]-7-ethoxy-6-(4- | H),7.31(d, 1 H),7.27 (s, 1 H), 34
ethylpiperazin-1- 7.03 (s, 1 H), 6.86 (s, 1 H), 6.83
yl)quinoline-3- (d, 1 H), 6.05 (br's, 2 H), 4.21 (g, 2
carboxamide H), 2.86 (m, 4 H), 2.48 (m, 4 H),

2.39 (q, 2 H), L.51 (t, 3 H), 1.05
3 H)

35 4-[(2,4-Difluorophenyl) | 10.72 (s, ! H), 8.84 (s, 1 H), 8.27 | 456 | Intermediate
amino}-7-ethoxy-6-(4- | (s, 1), 7.64 (s, | H), 7.36 (m, 1 35
ethylpiperazin-1- {1 1), 7.23 (s, 1 H), 7.00 (m, 2 H),
ylquinoling-3- 679 (s, 1 H), 4.16(q,2H), 2.72
carboxamide (m, 4 H), 2.38 (m, 4 H),2.32 (q, 2

H), 1.40 (1, 3 H), 0.97 (1, 3 H)

36 4-{(3-Chloro-2- 10.69 (s, 1 11),8.86 (s, | }1), 830 | 472 | Intermediate
fluorophenyl)amino)-7- | (s, 1 H), 7.71 (s, 1 H), 7.18 - 7.29 36
‘ethoxy-6-(4- | (m, 2 H), 7.06 (s, | D, 6.76 - 6.84
ethylpiperazin-1- (m, 2H),4.18 (q,2 H),2.77 (5, 4
yl)quinoline-3- H}, 2.35 (m, 6 H), 1.40(t, 3 H),
carboxamide 0.97 (t, 3 H)




“carboxani de 3 H , 2.21 (ﬂs-, 4 H) 2.06 '( s, 3H) “

4-1(4-Chl orophenyl) THF-d8 10.86 (s, 1 H), 8.70 (s, 1
426 Intermediate am no]-7-tnethoxy-6-(4- H), 7.62 (s,
1H, 7.18 (s, 1 H, 80 nethylpiperazin-1- 7.10 (d,
2 H, 6.78 (m 4 H, 3.84 yl)quinoline-3- (s, 3 H),
S0 o7 119046PCT GB2007/ 001338 - BETERbis
Corrpound NVR Mz SM 81 4-[(4gFl uoro-4- THF-d8 10. 85
(s, 1 H, 867 (s, 1424Interrred|ate o )

L ey~ . (2 i 6 646,80 (m |S %, 62

(37 3| HEthoxy-6-t$ per azi plOZ8yk, )} RS I, hED, 829 63432, | Ikerpipdiate
(2 ] 243 &hyiﬁlipé'bm 12y1 ?h( B s, 1 1D 2 6&@1%3151{‘? (91629 g '(")S %-78;3
sl 79 (16 ﬂ_uLorgréO %, 68$(m 2 H), 6.69 (s, 1 H), ’ ’
methylphenyl)amino]qui | 4.17 (g, 2 H), 2.71 (m, 4 1), 2.34
noline-3-carboxamide (m, 6H),2.13(5,3H),1.40(t,3
H), 097 (31D

38 4-[(3-Chloro-4- CD:Cl; 1047 (s,  H), 8.74 (s, 1 472 | Intermediate
fluorophenyljaminol-7- | H), 7.26 (s, | H), 7.06 (d, 1 H), 38
ethoxy-6-(4- 7.04 (dd, 1 H), 6.88 (m, 1 H), 6.85
ethylpiperazin-1- (s, 1 H), 6.08 (brs,2 H), 420 (q, 2
yl)quinoline-3- H), 2.82 {m, 4 ), 2.47 (m, 4 H),
carboxamide 2.38(q,2H), 1.50 (t,3 H), 1.05 (1,

30)

39 7-Ethoxy-4-[(4- CD,Cl; 10.56 (s, 1 H), 8.69 (5, 1 448 | Intermediate
ethylphenylyamino]-6-(4- | H), 7.19 (s, 1 H), 7.10 (d, 2 H), 39
ethylpiperazin-1- 6.97 (d, 2 H), 6.91 (s, | H), 6.01
ylDquinoline-3- (brs,2 H),4.17 (g, 2 1), 2.70 (m,
carboxamide 4 1), 2.60 (q, 2 H), 2.39 {m, 4 H),

236(q,2H), 1.47 (1,3 H), 1.19 (¢,
I, L4 3H

40 6-[4-(2-Cyanoethyl) 10.80 (s, 1 ), 890 (s, 1 1), 8.35 | 512 | Intermediate
piperazin-1-yi]-4-[(2,3- ' (s, 1H),7.72 (s,  H), 7.30 (5, 1 40
dichlorophenyl)arnino]- [ H), 7.25(d, | H), 7.15 (t, 1 1),

T-ethoxyquinoline-3- 6.65 (s, 1 H), 6.52 (d, 1 H), 4.20
carboxamide (q, 2 H), 2.80-2.45 (m, 12 H), 1.40
(t,3 H)

41 |4 [(2,3-D1chlorophenyl) 12.40 (s, 1 H),9.11 (5, 1 H), 8.68 {474 | Intermediate
ammo]—7 ethoxy-6-(4- (s, 1H),8.00(s, 1 H),7.61(d, 1 41
hydroxypiperidin-1- H), 7.50 (s, L H), 7.40 {m, 2 H),
yhquinoline-3- 6.86 (s, 1 H),4.20 (q, 2 H), 3.55
carboxamide (m, 1 H), 3.00 (m, 2 I), 2.45 (m, 2

H), 1.70 (m, 2 H}, 1.32 {m, 5 H)




Internediate
, 7.

H)
4

(s,

3- car boxani de
1vakbof1so04sl H) ,

H) ,
4

met hyl pi perazi n-1-y1)-4- H)

, 7.60

23 (m 3 H, 82 {[3-(trifluoronethyl) 6.89 (m
4.09 (s, 3 H, 2.81 phenyl j am nc4qui nol i ne-
H, 2.37 (s, 4 H, 2.20 (s, 3 H

8.76 (s,

83 7-Ethoxy-4-[(2-fluoro-5- CD2d 2
1 438 I nternedi at &crgr2007/001338

net hyl phenyDami no]-6- H), 7.26 (s, 1 H), 7.01 (m
Hy, 83 (4-nethyl piperazin4t- 6.95 (s, 1 H), 6.85 (m
1 H, 6.76 yl)quinoline-3- (d, 1 H, 6.02 (br s, 2
»—|LEX4 ZQm(,amdz carb@mmn de FI) 2. 81 (m e sM- 48
20 (s 19 (s 149 (¢t
3 g g;fthﬁxﬁ-@dr or ol 3% 711(’0 1g@ 86 6.1 11;,)8 208 g68 ( |dntermediate
HY,  8.|3tyldiGdylanine}-srpidli o8 eH), mB6 byl Pheny@ani o] - 7+42(s, 1
g ’ ; 8%11%131 4 % z::gah-l— gl) (gl 15‘(d2§ﬁ3 846 (£ lagxy-|6- (4 ethyl
yijquinoline-3-~ 6. 72 (s, 1 H), 4. 13 (g, 2 H), 3.03
carboxamide {m, 2 H), 2.86 (m, 2 H), 2.555 (m,
2 H), 2.41 (m, 2 1), 2.18 (s, 3 H),
1.65 (m, 2 H), 1.39 {t, 3 H), 1.13
(t,3H)

43 4-[(2,4-Difluorophenyl) | 10.60 (s, 1 H), 8.80 (5, 1 K), 830 | 428 | Intermediate
amino]-7-ethoxy-6-(3- (s, 1H),7.69 (5, 1 H), 7.40 (m, 1 43
hydroxypyrrolidin-1- H),7.25 (s, 1 H), 7.05 (m, 1 H),
ylquinoline-3- 6.97 (m, 1 H), 6.45 (s, 1 H), 4.87
carboxamide (d, 1H), 429 (m, 1 H), 4.20 (g, 2

H), 3.45 (m, 1 H), 3.22 {m, 1 H),
3.00 (m, 2 H), 1.90 (m, 1 H), 1.75
(m, 1 H}, 1.46 (t, 3 H)

44 4-[(2,4-Difluorophenyl) | 10.78 (s, 1 H), 8.90 (s, 1 H), 8.31 442 | Intermediate
amino]-7-cthoxy-6-{4- (s, 1 H),7.70 (s, 1 H), 7.43 (m, 1 44
hydroxypiperidin-1- H),7.28 (s, 1 H), 7.05 (m, 2 H),
ylquinoline-3- 6.88 (s, 1 H),4.67(d, 1 H), 4.21
carboxantide {9, 2 H), 3.55 (i, 1 H), 3.10 (m, 2

1 H0), 2.46 (m, 2 H), 175 (m, 2 1),
1.45 (m, 5 H)

45 4-[(3,4-Dichlorophenyl) | CDsOD 8.79 (s, 1 H), 7.37(d, 1 502 | Intermediate
amino}-7-ethoxy-6-(4- H), 726 (s, 1 H),7.07 (5, 1 H), 45
isopropylpiperazin-1- 7.04 (d, 1 H), 6.88 (dd, 1 H), 4.24
yl)quinoline-3- {q,2 H),2.96 (m, 4 H), 2.65 (m, 5
carboxamide H), 1.51 (t, 3 H), 1.10 (d, 6 H)




~piperazin-1-yl)quinoline- 4.15 (q, 2 H), 2.66 (m 4
H, 2.50 3-carboxamde (s, 3 H, 2.35 (m 6 H),
1.40 (t, 3 Hy, 0.98 (t, 3 H) 854[(3-Ch!oro-2-
CD2C 2 10.46 (s, 1 H), 8.68 (s, 1 467 Internediate
net hyl phenyeani no]-7- H), 7.19 (s, 1 H), 7.12 (d, 1
"Qro 200990048t hOXy- 6- (4-nethyl -1, 4- 6.96 (m ﬂcﬁ&mo@rm@éss
1 H, 6.63 , di azepan- 1- yQqui nol i ne- 1H),
605(hr s, 2 H), 417(q, -48- Bcarboxamde H), 308
(m 2 H, 293 (m 2 H, 2.52 (m 4 H, 2.46 (s, 3
33& 2{@@mpound (s, 3 H)[N@RES (m 2II), I.249(Mza
VA f)nn_l] 1190/ICI') —~T1/ = = -
oo | EH2 i dorophend) ﬁb,%%_ -W; g 5 >; T4 malg, ga7q d Intmpgiate
8] 90 ( mmind]-7HjhoxB6-84 45HH), 7.36 (s, 1 H), 7.34 (s, 1 H), 46
isopropylpiperazin-1- 7.20 (m, 1 H), 7.13 (m, 1 H), 4.30
yDquinoline-3- (g, 2 H), 3.58 (m, 5 H), 3.26 (m, 2
carboxamide H), 2.95 (m, 2 H), 1.55 (t, 3 I),
1.42 (d, 6 H)

47 4-[(3-Chloro-2- CD:0OD 8.81 (s, 1 H),7.26 (s, 1 486 | Intermediate
fluorophenyl)amino}-7- | H), 7.16 (m, 1 H), 7.04 (m, 1 H), 47
ethoxy-6-(4- 6.98 (s, 1 H), 6.83 (m, 1 ), 4.24
isopropylpiperazin-1- (9,2 H), 2.91 (m, 4 H), 2.69 (m, 5
yDquinoline-3- ), 151(t,3H),1.11(d, 6 H)
carboxamide

48 7-Ethoxy-4-[(2-fluoro-5- | CD;OD 8.78 (s, 1 H), 7.21 (s, 1 466 | Intermediate
methylphenyl)amino]-6- | H), 7.03 (dd, 1 H), 7.00 (s, 1 H), 48
(4-isopropylpiperazin-1- | 6.93 (m, 1 H), 6.78 (dd, 1 H), 4.23
ylhgquinoline-3- (g, 2 H),2.83 (m, 4 H), 2.68 (m, 1
carboxamide H), 2.65 (m, 4 H), 2.19 (5, 3 H),

150 (t,3H), 1.11 (d, 6 H)

49 4-[(3-Chloro-4- CD;0D 8.77 (s, 1 H), 7.25 (s, | 486 | Intermediate
fluorophenyl}amino]-7- H),7.16 (dd, 1 H), 7.07 (d, 1 IT), 49
ethoxy-6-(4- 7_.03 (s, 1 H), 6.95 (dd, 1 H), 4.24
isopropylpiperazin-1- | (g, 2 H), 2.96 (m, 4 R),2.77 (m, 1
yDquinoline-3- H), 2.74 (m, 4 H), 1.51 (t, 3 H),
carboxamide 1.13{d, 6 H)

50 4-{(2,4-Difluorophenyl) | 10.70 (s, 1 H), 8.85 (s, 1 IT), 8.30 | 455 | Intermediate
amino]-7-ethoxy-6-(4- (s, 1 H),7.61 (s, 1 H), 7.35 (m, 1 50
methyl-1,4-diazepan-1- | H), 7.25 (s, 1 H), 6.89 (m, 2 H),
ylquinoline-3- 6.63 (s, 1 H), 4.20 (q, 2 H), 3.20
carboxamide (m, 2 H), 3.00 (m, 2 H), 2.55 (m, 7

H), 1.80 (m, 2 H), 1.40 (t, 3 H)

i




I
(s
H)
H)
2

7
(s,

nternedi ate ethyl piperazin-1-y1)-4- (s, 1 H, 7.70

, 1 H, 7.30 (s, 1 86 [(3-fluoro-2- H, 7.12 (m 1
, 6.95 (m 1 H), nmet hyl phenypam no] 6.75 (s, 1

, 6.54 (m 1 H, 4.21 qui noli ne- 3- car boxam de (q,
H, 2.66 (m 4 H, 2.55 (s, 3 H, 2240 (m 6 H),

1 wWP20641190% H) 1.05 (t, 3 1-1) 87 PCTIGB20§71()6()(1)338

Et hoxy-4-[ (3-fluoro-2- CD2C 2 10.30 (s, 1 H),
1 451 Internedi ate nethyl-phenypam no]-6- 11),
.10 (s, 1 H, 6.85 (m 1 H, 87

et mumplmﬂr di azepan-nner 65 (M 1 '), ©.9oukSlsm H) .
2

42 wviauinalin 3 (d 1 4. 05 .(a

(I [(223' Dichlpraphspa rfil§ds {5 L Mps. %(s (- B35 [ 488 higtepmpiate
, | amino)- 840 (m 2 |k, 1 B2.7208(s( $H),6.38Ys,1 1.[69 |51 (m
YsoB@pitbipersintily)- |88, 726Ny M LUoLe- 4 [(2
7-methoxyquincline-3- 6.65 (s, 1 H),6.58 (d, 1 H), 3.95
carboxamide (s, 3 H),2.75 (m, 4 H), 2.60 (m, 1
H), 2.46 (m, 4 ), 0.95 (d, 6 H)

52 4-[(2,4-Difluorophenyl) | 10.72 (s, 1 H), 9.86 (s, 1 H), 8.30 | 455 | Intermediate
amino]-6-(4- (s, 1 ), 7.67 (s, 1 H), 7.35 (m, 1 52
isopropylpiperazin-1-yl)- | H), 7.26 (s, 1 H), 7.01 (m, 2 H),
7-methoxyquinoline-3- 6.80 (s, 1 £H),3.92 (s, 3 H), 2.70-

carboxamide 2.45 (m, 9 H), 0.95(d, 6 H)

53 4-[(2,3-Dichlorophenyl) | 8.90 (s, 1 H), 8.45 (s, 1 H), 7.75 (s, | 474 | Intermediate
amino]-7-methoxy-6-(4- | 1 H), 7.30 (m, 2 H), 7.17 (m, 1 ID), 53
methyl-1,4-diazepan-1- | 6.63 (s, 1 H), 6.58 (d, 1 ), 3.98
yDquinoline-3- (s, 3 H), 3.20 (m, 2 H), 3.10 (m, 2
carboxamide H), 2.50 (m, 4 H), 2.25 (s, 3 H),

1.75 (m, 2 H)

54 4-[(2,4-Difluorophenyl) | 10.65 (s, 1 H), 8.80 (s, 1 H), 8.30 | 441 | Intermediate
amino]-7-methoxy-6-(4- | (s, 1 H), 7.60 (s, 1 H), 7.32 (m, 1 54
methyl-1,4-diazepan-1- | H), 7.20 {m, 1 H), 6.95 (m, 2 H},
ylguinoline-3- 6.75 (m, 1 H}, 3.90 (s, 3 H), 3.10
carboxamide | (m, 4 H), 3.00 (m, 4 H), 2.20 (s, 3

H), 1.69 (m, 2 1)

55 | 4-[(2,3-Dichlorophenyl) | 10.70 (s, 1 H), 8.85 (s, 1 H), 8.26 | 474 | Intermediate

amino]-6-(4- (s, 1H),7.67(s, | H),7.35 (m, 1 55
ethylpiperazin-1-yl)-7- H), 7.28 (s, | H), 7.05 (m, 2 H),
'methoxyquinoline-?;— 6.80(s, 1 H),3.90(s,3 H), 2.75
| carboxamide (m, 4 H), 2.55 (m, 6 H), 0.95 (t, 3

H)




10.79 (s, 1 H, 883 (s, 1 H), 8.26 439 Internediate

nmet hyl phenypam no]-6- (s, 1 H), 7.63 (s, 1 H), 7.20

(s, 1 88 (4-nethylpiperazin-1- H, 7.09 (d, 1 H),

6.91 (m 2 H), yQqui noline-3- 6.80 (s, 1 H), 4.17

(g, 2 H, 2.68 carboxc(atrri dg I(—I)S if f:% (t2 3(:%)@(;3 %&I-i)
H, 2.15 (s, ’ » PCTMB2007/061338

3‘1"%;??@39“?1-[(3- net hoxy- 10.89 (s, 1 H), 8.83

8.28 450 Internedi ate 2-nesdhyl phenyfl am no) - 1

H, 7.58 (s, 1 H, 7.16 (s, 1 89
ML A L ARG AL ,Sm_,
o | “LAAeD (F0% G 73986, (65590 1 4415 | Gaprpstis
4 #)inolB:(27 (s, 4 F&,,im,ﬂﬁ(é,smfo’f.ﬁxs,l 2. 146 (s, 3
W 1) dffiferaztathr- P, 725 (m, 1 1), 7.15 (m, 1 1),

methoxyquinoline-3- 6.69 (s, 1 H), 6.55 (d, 1 H),3.95

carboxamide (s,3H),2.75 (m4 H), 2.38 (m, 4

), 2.31 {q, 2 H), 1.00 (1, 3 H)
57 4-[(3,4-Dichlorophenyl) | CDCl; 10.45 (s, 1 H), 8.74 (s, 1 474 | Intermediate

amino}-6-(4- H), 7.30 (m, 2 H), 7.03 (d, 1 H), 57
ethylpiperazin-1-yl)-7- 6.91 (s, I H), 6.80 (d, 1 H), 4.00 .
methoxyquinoline-3- (5,3H),2.89 (5,4 H}, 2.54 (5,4 . g
carboxamide H), 2.44 (g, 2 H), 1.09 (t, 3 H)

58 4-[(3,4-Dichlorophenyl} | 10.11 (s, 1 ), 8.80 (s, 1 H), 8.13 [ 488 [ Intermediate
amino]-6-(4- (s, 1H),7.60 (s, 1 H),7.44 (d, 1 58

isopropylpiperazin-1-yl)- | H), 7.31 (5, 1 H), 7.10 (4, 1 H),
7-methoxyquinoline-3- 6.97 (s, 1 H), 6.84 (4, 1 H), 3.94
carboxamide (s,3H),2.84 (5,4 H),2.63 (5, 1
H), 2.48 (s, 4 H), 0.96 (d, 6 H)
59 4-[(3,4-Dichlorophenyl} | CDCl; 10.40 (s, 1 H), 8.69 (s, | 474 | Intermediate

amino]-7-methoxy-6-(4- | H), 7.28 (m, 2 H), 7.02 (d, 1 H), 59
methyl-1,4-diazepan-1- | 6.80 (m, 2 H), 3.98 (s, 3 ), 3.25
yl)quinoline-3- (m, 2 H), 3.08 (m, 2 H), 2.64 (m, 4
carboxamide H), 2.40 (brs, 3 H), 1.87 (m, 2 )

60 4-{(3,4-Dichlorophenyl) | CDsOD 8.72 (s, 1 H), 7.38 (d, 1 488 | Intermediate
amino]-7-ethoxy-6-(4- H), 7.22 (s, 1 H), 7.04 (s, 1 H), 60
methyl-1.4-diazepan-~1- | 6.86 (m, 2 H), 4.23 (g, 2 H), 3.29
yquineline-3- (m, 2H), 3.11 (m, 2 H), 2.76 (m, 2
carboxamide H), 2.65 (m, 2 H), 2.36 (s, 3 1),

1.92 (m, 2 H), 1.53 (t, 3 H)




PR RPN

442 Intermediate am no]-7-ethoxy-6-(4- H), 7.19 (m
H, 7.03 (s, | H, 90 nethylpiperazin-1- 6.79 (m
1), 6.58 (m 1 H, 4.25  yl)quinoline-3- (q, 2
H, 2293 (m 4 H, 2.5 (m 4 car boxam de H), 2.30
( svo Dotdngosd. 52 (1,3 H) WO PCE/GB2007/001338
2007/ 119046PCT/ GB2007/ 001338 - 57 - Ex. Conpound NWVR
Mx SM 91 4-[(2,5-Difluoroptnyl) CD30OD 8.82 (s, 1
I-D 729 (s 1 456 |nternediate
anfif¥o] | Guponwky- 6- (4- |HJMR7.20 (in, 1 H).7[0% s 1
Hfi61 I BRI RRI  TEDD 372 &, LHT 730 (7 CE 0t iertediat
H|, 4.125 Xg}yl[ qui nol i e a: q?s’ 5 14) : % b5 (ﬁ s P
2 |59 (rﬁ’let}n'lpheny @p@c&;@aml—ae’!.%(,d,Q_HJ,g.Se(fp,.ZZ-I)J—D , 1.5 (t,
3H), (4-meﬂay]1]l4-tﬁi§2ﬁ533- |-|)6.27g @2 }6,-4[22 %5}{5}{3&’7“0399:‘ enyl )
cO30D 8. 76 . , . S nt er mredi at
arh ol %glg%a&cgli)?)ef}@_ (4. | @2m, 2.96 3 £, 215 fn 3
carboxamide H), 2.64 (m, 2 H), 2.35 (s, 3 H),
2.19(s,3H), 1.89 (m, 2 H), 1.52
(t, 3 H)

62 4-[(3-Chloro4- CD;0D 8.71 (s, 1 H), 7.21 (s, 1 472 | Intermediate
fluorophenyl)aminol-7- | H), 7.15 (m, 1 H), 7.04 (m, 1 H), 62
ethoxy-6-(4-methyl-1,4- | 6.94 (m, 1 H), 6.87 (s, 1 H), 4.23
diazepan-1-ylquinoline- | {q, 2 H), 3.24 (m, 2 H), 3.07 (m, 2
3-carboxamide H), 2.78 (m, 2 H), 2.68 (m, 2 1),

2.37 (s, 3 H), 1.94 (m, 2 1), 1.52
1, 3H)

63 | 4-[(2-Fluorophenyl) 10.85 (s, 1 H), 8.71 (5, 1 H), 7.53 | 410 | Intermediate
amino]-7-methoxy-6-(4- { (s, 1 H), 7.19 (s, 1 H), 6.68 - 7.06 63
methylpiperazin-1- (m, 6 H}, 3.84 (5,3 1), 2.65 (5, 4
yDquinoline-3- H), 2.24 (s, 4 H), 2.08 (5, 3 H)
carboxamide

64 | tert-Butyl 4-{3- CD:Cl; 10.42 (s, 1 H), 878 (s, 1 | 544 | Intermediate
(aminocarbonyD)-4-[(3- | H),7.31 (s, 1 H), 7.08 (m, 1 H), 64
chloro-4-fluorophenyl) | 6.90 (m, 1 H), 6.88 (s, 1 H), 6.72
amino]-7-ethoxy (m, 1 H), 4.22 (q, 2 H), 3.44 (m, 4
quinolin-6-yl} piperazine- | H), 2.76 (m, 4 H), 1.50 (t, 3 H),

I-carboxylate 1.44 (5,9 H)

65 teri-Butyl 4-{3- CDyCl, 10.50 (s, 1 H), 8.76 (s, 1 523 | Intermediate

(aminocarbonyl)-7- H), 7.29 (s, 1 H), 7.02 (m, 1 H), 65
“ethoxy-4-[(2-fluoro-5- | 6.94 (s, 1 H), 6.88 (m, | H), 6.77

methylphenyl)amino] (d, 1H),421(q,2H),3.42 (m, 4

quinolin-6-yl} piperazine- | H), 2.70 (m, 4 H), 2.18 (s.3 H),

] -carboxylate 1.49 (1,3 H), 1.44 (s, 9 H)




H)

mei h37/I 11 Elrndi z}\zle_bp:an?.l?ga(% (1mH)EL H, 651 (m 1 H),
4. 25 yQqui noline-3- (q, 2 H), 3.29 (m 2 H), 3.08
(m 2 carboxam de H, 2.80 (m 2 H), 268(|n 2
H) , 2.37 (s, 3 H, 1.93 On, 21H)|—|5 1.54 37
g‘)vg%oo%gggﬁsﬁ gg)r(rgdl(sa§ i é?h;lgpl( Ser azin-1- ylg} 'ﬁénze) 8
H, 7.63 (s, 1 H, 7.20 (s,-54- 93 [(2-fluoro- 4- H)
713 (d,_1 H, 6.90 (m 2 H, met hyl phenyDani no]
6 E@ ( §0mjhmhi)l 4 16 ( q],r\‘ﬂ\/g{n H) , 2 008 j\fl/{h SL\% a1
? ;{sd'”' %eﬁ%uﬁi)lﬁ'g”;;w("s‘ ng‘q‘[ﬂloéi (sfghﬁ)( B 35 @ ]H) 544 | Tnfergpdiate
(1, [ginoc:glibny)-f-{(3, 41 By, m2e 3yl mew@ 289). 74 (s,j66 H),
8] 80 ( sniord-2lfhorofted® 4Psd @ SENAIL AL 1), 3.46

amino]-7-ethoxy (m, 4 H), 2.76 (m, 4 H), 1.50(, 3

quinolin-6-yl} piperazine- | H), 1.44 (s, 9 H)

I-carboxylate

67 | 7-Methoxy-4-[(3- 10.96 (s, 1 H), 8.64 (5,1 H), 7.44 {436 | Intermediate
methoxy-2- (s, 1 I}, 7.10 (s, 1 H), 6.80-6.85 67
methylphenyl)amino]-6- | (m, 1 H), 6.72 (s, 1 H), 6.70 (s, 1
(4-methylpiperazin-1- H), 6.57 (d, 1 H), 6.28 (4, 1 H),
yi)quinoline-3- 3.80 (s, 3 H), 3.69 (s, 3 D), 2.54 (s,
carboxamide 4H),2.22 (5,4 H), 2.12 (s, 3 H),

12.08(s,31)

68 | 4-[(4-Chloro-2- 10.73 (s, 1 H), 8.87 (s, 1 H), 8.30 [ 440 { Intermediate
methylphenyDamino]-7- | (s, 1 H), 7.65 (s, 1 H), 7.40-7.41 68
methoxy-6-(4- (m, 1 H), 7.25 (s, 1 H), 7.10-7.13
methylpiperazin-i- (m, 1 H), 6.67 (m, 2 H), 3.89 (s, 3
yDquinoline-3- H), 3.34 (s, 3 H), 2.68 (s, 4 H),
carboxamide 2.34(s,4H),2.17(s,3H)

69 4-[(3-Chloro-2- 10.85 (s, 1 H), 8.90 (s, 1 H),8.30 | 453 | Intermediate
methylphenyl)amino]-7- | (s, 1 H), 7.60 (s, 1 H),7.20 (m, 2 69
ethoxy-6-(4- H), 7.09 ¢, 1 1), 6.65 (m, 2 1),
methyipiperazin-1- 4.15 (g, 2 ), 2.65 (m, 4 H), 2.50
yhquinoline-3- (s, 3 H),2.30 (m, 4 1), 1.40 (t, 3
carboxamide H)

70 4-[(3~-Chloro-2- 10.70 (s, 1 H), 8.85(s, 1 H), 8.30 | 457 | Intermediate
fluorophenyl)amino]-7- | (s, 1 H), 7.55 {s, LH),7.20 (m, 2 70
ethoxy-6-(4- H), 7.05 (m, 1 I), 6.80 (m, 2 H),
methylpiperazin-1- 4.20 (q, 2 H), 2.75 (m, 4 H), 2.49
yhquinoline-3- (s,3H),230(m,4H),1.40(t,3
carboxaimnide H)




anino]-7-ethoxy-6-(4- (s, 1 H, 7.54 (s, 1 H,
(s, 1] 94 nethyl pi perazin-1- H), 7.03 (d, 1 H), 6.85
(s, 1 H, yl)quinoline-3- 6.79 (s, 1 H, 6.72 (d, 1
Hy, 4.15 carboxam de (g, 2 H, 2.65 (s, 4 H, 2.29
(s, 4 H, 2.16 (s, 3 H, 2.14 (s, 3 H), 2.13
( svo Dotilhoael. 38 (t, 3 H) WO PCT/GB2007/001338

2007/ 119046PCT/ GB2007/ 001338 - 58 - Ex. Conmpound NWMR

Mz SM 95 4-[(2,4-Difluoroph#nyl) 10.55 (S, 1 H, 8.83
(s,—L H. 8 25 442 Internediate am no]-6-ethoxy-7(4.
(o Ex1 H)Iomp?m@B (s, 1 I-I)I\B\’.l?n3§n( m 1 95 %Uz ) Sll\_lh
VT TP T, (et i, o o
cdr boxjpivépenyBaminp)(4- (45,480,760 (41 H),7.2022,%(s| 3 |71 H),
1121 (FmetRigerazin 96 4- [{(8, ool Atka0l BPRSHY )

yhquinecline-3- H), 2.70 (m, 4 H), 2.50 (m, 5 H),

carboxamide 2.30(m, 4 H), 1.40 (1,3 H), 1.10

t3H

72 4-[(3-Chlorophenyl) THF-d8 10.38 (s, 1 H), 8.86 (s, 1 | 440 | Intermediate
amino]-7-ethoxy-6-(4- H), 7.60 (s, 1 H), 7.09-7.15 (m, 3 72
methylpiperazin-1- H), 6.74-6.81 (m, 4 H), 4.07 (g, 2
yDquinoline-3- H), 2.70 (s, 4 H), 2.26 (s, 4 H),
carboxamide 2.09(s,3H), 1.86 (1,3 H)

73 4-[(2-Chloro-4- 10.85(s, 1 H), 8.95 (s, 1 H), 8.38 | 457 | Intermediate
fluorophenyl)amino]-7- | (s, 1 H), 7.75 (s, 1H),7.65{(d, 1 73
ethoxy-6-(4- H),7.30 (s, 1 H), 7.15 (m, 1 H),
methylpiperazin-1- 6.85 (m, 1 H), 6.69 (s, 1 H), 4.22
yDquineline-3- (9, 2 H), 2.80 (m, 4 H), 2.40 (m, 4
carboxamide H),221(s,3H), 145 (3 H)

74 4-[(4-Chloro-2- 10.64 (s, 1 H),8.85 (s, 1 H), 8.30 | 457 | Intermediate
fluorophenyl)amino]-7- | (s, 1 H), 7.69 (s, 1 H), 7.50 (d, 1 74
ethoxy-6-(4- H), 727 (s, 1 H),7.15(d, 1 H),
methylpiperazin-1- 6.89 (m, 1 H), 6.80 (s, 1 H), 4.20
yl)quinoline-3- 1(q, 2 H), 2.80 (m, 4 H), 2.35 (m, 4
carboxamide H),2.18 (s, 3 H), 1.40 (1,3 H)

75 7-Ethoxy-4-[(3- 10.70 (s, 1 ), 8.90 (s, | H), 8.27 | 419 | Intermediate
methylphenyl)amino}-6- | (s, 1 H), 7.65 (s, 1 H), 7.28 (s, 1 75
(4-methylpiperazin-1- H)}, 7.20 (m, 1 H), 6.93 (m, 2 H),
yDquinoline-3- 6.80 (m, 2 H), 4.22 (q, 2 H), 2.75

' carboxamiide (m, 4 H), 2.37 (m, 4 H), 2.26 (s, 3
H),220(s,3H), 1.45(,3H)
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8.35 474 Intermediate

1 10.65 (s, 1 H), 8.91 (s, 1 H),

am no] -6-ethoxy-7-(4- (s, 1 H, 7.75 (s, 1 H, 7.25
(s, 1 96 nethylpiperazin-1- H, 7.22 (d, 1 H, 7.14
(m 1 H, yDqui noline-3- 6.66 (s, 1 H), 6.54 (d, 1
H), 3.66 carboxanmide (q, 2 H, 3.17 (s, 4 H, 2.49
(®o 2éb7mo046H) , 2 23 (s, 3 Fl), 1.21 (t, 3 Hecwero070093%
4-1(2, 3-Di fl uorophenyl) 10.65 (s, 1 H, 8.89 (s, 1 H),
8.30 441 Internediate am A®-~7-ethoxy-6-(4- (s, 1 H),
720 (s, 1 H . 7.25 (s, 1 97 nethylpiperazin-1- H),
71 9% Cﬂnpoznd-l) 6. 85 JSMRl H), quU| nol i m:ez;.\slvﬁ.ﬂ65
(6 T ST 2 s 13 H—4—
H ’6 5 A"gs@ fror > St)gs 1 §)’ 8.89 ‘(s,_6 H) g‘i iqs’ g'ltwedlate
o8 4- [ gl ml)wemy?l ph(emﬂ)ﬂ 40s.98D(722 (4.1 H) 8.8%6 (s, 1
H . 8| dhoxfAdH-1 nt er med) @ €00 (m, 2 1), 6.70 (s, 1 H),

methylpiperazin-1- 6.53 (m, 1 I0), 4.18 (q, 2 H), 2.69

yl)quinoline-3- (m, 4 H), 2.38 (s, 3 1), 2.30 (m, 4

carboxamide H),2.15(,3H),1.39(t, 3 H)

77 7-Ethoxy-4-[(3-fluoro-2- | 10.75 (s, 1 H), 8.86 (5, 1 H), 8.30 | 437 | Intermediate
methylphenyl)amino}-6- | (s, 1 H), 7.65 (s, 1 H), 7.20 (s, 1 77
(4-methylpiperazin-1- H), 7.05 (m, 1 H), 6.90 (m, 1 H),
yhquinoline-3- 6.66 (s, 1 H), 6.49 (d, 1 H), 4.20
carboxamide (g, 2 H), 2.70 (m, 4 H), 2.35 (m, 4

H), 2.22 (s, 3H), 2.15 (5, 3 H),
1.39 (1, 3 H)

78 4-[(3,4- THF-d8 10.99(s, 1 1), 8.85(s,1 | 428 | Intermediate
Difluorophenyl)amino]- | H), 7.70 (s, 1 H), 7.34 (s, 1 H), 78
7-methoxy-6-(4- 7.16 (m, 1 H), 6.99 (s, 1 H), 6.89
methylpiperazin-1- (m,2H),6.73(m, 1 H),3.99(s, 3
yhguinoline-3- H), 2.84 (s, 4 H), 2.41 (s, 4 T,
carboxamide 223(,30)

79 T-Methoxy-6-(4- THF-d8 10.96 (s, 1 HI}, 8.72 (s, 1 474 | Intermediate
methylpiperazin-1-yl)-4- | H), 7.67 (s, 1 H), 7.25 (d, 1 H), 79
{[2-methy!-3- 177.18(s, 1 H), 7.02 (t, 1 H), 6.87 (s,
(trifluoromethyl)phenylja | 1 H), 6.78 (4, 1 H), 6.64 (s, 1 H),
mino}quinoline-3- 3.83 (5,3 H), 2.63 (s, 4 H), 2.45 (s,
carboxamide 3H),2.21 (s,4H),2.06 (5,3 H)

80 4-[{(4-Chloropheny?) THF-d8 10.86 (s, 1 H), 8.70 (s, 1 426 | Intermediate
amino]-7-methoxy-6-(4- | H), 7.62 (s, 1 H), 7.18 (s, 1 H), 80
lﬁéthylpipf:rafzin—l- 7.10(d, 2 H), 6.78 (mm, 4 H), 3.84
yl)quinoline-3- (s, 3H), 2.68 (3,4 H),2.25 (s, 4
carboxamide H}), 2.09 (s,3 H)




ani no] - 7-ethoxy-6(4. (s, 1 H, 7.55 (s, 1 H
1 98 nethylpiperazin-1- H, 7.00 (m 2 H, 6.65 (m
2 H, yl)quinoline-3- 4.15 (g, 2 H, 2.60 (m 4 H),
2.30 carboxamde (in, 7 H, 2.20 (s, 3 H, 2.15 (s,
3 H, 1.40 (t, 3 H 99 4-[(4-Chloro-3- 10.15 (s,
1 wazﬂﬂ‘ﬂ}lﬁﬁﬁ (S, 1 H) , 8.12 458 Internedi ate PCT/GB2007/001338
fl uorophenybDam no]-7- (s, 1 H, 7.60 (s, 1 H), 3
On, 1 99 ethoxy-6-(4- H.s52.28 (s, 1 H), 6.98-6.90
(in, 2 met hyl pi perazin-1- H, 6.70 (d, 1 H, 4.20
(OB 2] EHupound YT TAU MONNGR-3" 2. 50 (M 3 F)f v fia(m 4
H) 1 carhoxanilde (t 3 H) '
25@7/ 141[923&!@%#1 GB2007/ 1433883 (59D 8. @x(S 1Corfi3t u hbrtermaiate
Nk Sl\’%lﬂ@@dpﬁﬁ{yf)gml&']@ Chboraﬁmwh)le (s, 1 HD), 81
gmi no et Y,
il ) qui rﬁ%}f‘}f‘%g%x‘e@ér bd¥ éﬁ]%&g?%%gﬁ%ﬂs JSP)’H) . 8.92 (br
g, 1 [HiperBin3d5Disnolifie-H)2,637s, FH),24 (s14 H), 2.1¥(s23 (d] 2 H),
1. 14 marblaxa'fll}lde 6. 66 (531_212@(8 3@{)54 (d 1 H, 3|66 (q,
Hy, | 3.18 (s, 4 H) 237 488
12 er heMEthexE-61G0 THEF-d8'10.96 (s 1 I—'I), 879(s,1 |460 | Intermediate
methylpiperazin-1-y1)-4- | H), 7.60 (s, 1 H), 7.23 (m, 3 H), 32
{[3-(trifluoromethyl) 6.89 (m, 4 H), 4.05 (s, 3 H), 2.81
phenyl]amino} quincline- | (s, 4 H),2.37 (5,4 H), 2.20 (5,3 H)
3-carboxamide

83 7-Bthoxy-4-[(2-fluoro-5- | CD,Cl; 10.47 (s, 1 H), 8.76 (5, 1 438 | Intermediate
methylphenyDamino]-6- | H), 7.26 (s, 1 H), 7.01 (m, 1 ), 83
(4-methylpiperazin-1- 6.95 (s, 1 H), 6.85 (m, 1 H}, 6.76
yl)quinoline-3- (d, 1 H), 6.02 (brs, 2 H), 420 (g, 2
carboxamide H), 2.81 (m, 4 ), 2.48 (m, 4 H),

229 (s, 3H),2.19 (s, 3 H), 1.49 (%,
3H)

84 4-[(3-Chloro-2- 10.80 (s, 1 H), 8.86 (s, 1 I1), 8.30 | 467 | Intermediate
methylphenyDamino]-7- | (s, 1 H), 7.65 (s, 1 H), 7.20 (m, 2 84
cthoxy-6-{4-ethyl ), 7.06 {m, 1 H), 6.65 (s, 2 H),
piperazin-1-yhquinoline- | 4.15 (q, 2 H), 2.66 (m, 4 I}, 2.50
3-carboxamide [ (s,3H),2.35 (m, 6 H), 1.40 (t, 3

H), 098 (t,3H)

85 4-[(3-Chloro-2- CD2Cl; 10.46 {5, 1 H), 8.68 (5, 1 467 | Intermediate
methylphenyl)amino]-7- | H), 7.19 (s, 1 H), 7.12 (d, 1 H), 85
ethoxy-6-(4-methyl-1,4- | 6.96 (m, 1 H), 6.68(d, 1 H), 6.63
‘diazepan—I—yl)quinoline- (s, 1 H),0.05(brs,2 H),4.17(q, 2

| 3_carboxamide H), 3.08 (m, 2 H), 2.93 (m, 2 H),
2,52 (m, 4 H}, 2.46 (s, 3 H}), 2.29
(s, 3H), 1.68 (m, 2 H), 1.49 (1, 3
H)




2H),121(t 3 H, 1.03 (t, 3 H 101
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et hyl pi perazi n-1- yl)quinoline-3- carboxarni de 10.57
(s, 1 H, 8.85 (s, Ill), 827 (s, 1 H, 7.64 (s, 1 H),

7.37 (m 1 H), 7.21 (s, 1 H, 6.99 (m 2 H, 6.81 (s,

1wb'boo7r?’19@§ (g, 2 H), 3.17 (s, 4 H), 2.51 (ﬁcném'ﬁﬂmolsss
g, 2 456 Internediate 101 H, 1.21 (t, 3 H),

LO4 (t 3 H 102 4-[(3- Chéor o- 2, 4-

difl uorophenyDam nol-7- ethoxy-6-(4-ethyl

plil?mr heempBiayDqui ol | NeNMRO. 60 (s, 1T H), 8. Boud $eMl 1),

P 7.r‘rl b} 7 20 (3 2 10) B 05 (m
’?Etggxy 4 41055 5 &H),§9Q:653 I'H), gt ( n451 4 pbte’rme\d?;te
4@19’1H1maemﬁ9®r4at e (8,020, Brogat byraoige (

4189,
30 ofo- 1. 40 t, 3 H 103
flucfo 4, 4- di fl%)oﬁfr’gz(ﬁlelanggsé%qq{) et hoxy- 6- (4-
%?'Jﬁ'gqhﬁ‘ﬁf Dpmisel_ 4. 2@753§§:)1§Qu6r$6l(fpﬂéi)34210ar boxami de

dutnplitk-FbasboBin®B |((§,2 1, 36 (mB1 BB268¢,3L H), T.65 (s,

~

7.25 On, 2 . |20 n, 6. s, 1 , ,

3.80 (n. 4 E)o 2?1)3%402(??:6%)’@6‘?“@. Es, 3 E)o (a

(t, 3 H) 475 Intelr(ﬁé'rcﬂﬂle 103 104 4-[{ 3- Chl oro-4-
AT R R R R

i nol -3- carbdxam de 1 , O. cdiate

nl%hyt@eﬂy angigrol-67 158, 110 (s, 1 Hyp. 85%n217H)o:|) 2 H137 7(111 14

(Hmethgl- OFdifzspand |H)65 (6,189, e{st(sJ;H)D6423I_D81 (11,272(tH),

(s 2.48 ( 2.25 (S, 3
41;%) qﬁ‘nﬁ%_%t? r3ned| at e E(ﬁdj{) ,%(q,‘z%f_}, 300 (m, 2
FYHo4BEeT/ GB2007/FDRI89%8. 2 H5B42 (R H),Conpoupd NVR
1 105 4-[(3- Chl orqmmqu{)%o(@mg Hy, 18.86{ (s, 1
, §.19 472 Interrreu at uor gphenypaniino] -6- (s, 1
), 7.63 (s, 1 H, 7.3 Z(eIMlié(i* et hoxyl- 7- (K- H),
1329 |(TsHthakyM (2-floib - dp 74(sH)H), 8.83 (s, 1 H), 8.26 | 439 | Intermediatc

methylphenyl)amino]-6- | (s, 1 H), 7.63 (s, 1 H), 7.20 (s, 1 88
(4-methylpiperazin-1- H), 7.09 (d, 1 H), 6.91 (m, 2 H),
yhquinoline-3- 6.80 (s, 1 H), 4.17 (q, 2 H), 2.68
carboxamide (s,4H),2.32(s,4 H),2.27 (5,3

H),2.15(s,3H), 1.39 (1, 3 H)
89 7-Ethoxy-4-[(3-methoxy- 1_0.89 (s, 1 H), 883 (s,1H),828 |450 | Intermediate

2-methylphenyl)amino)- | (s, 1 H), 7.58 (s, 1 H), 7.16 (s, 1 89
6-(4-methylpiperazin-1- | H), 7.05 (m, 1 H), 6.77 (d, 1 H),
yhquinoline-3- 6.70 (s, 1 H), 6.38 (4, 1 H), 4.14
carboxamide (9,2 H), 3.80 (5,3 H),2.59 (s, 4

H),2.27 (s, 4 H), 2.16 (s, 3 H),
‘ 2.14 (s, 3 H), 1.39 (1, 3 H)
90 | 4-{(2,5-Difluorophenyl) | CD,OD 8.82 (5, 1), 7.29 (5, 1 442 | Intermediate

amino]-7-ethoxy-6-(4- H), 7.19 (m, 1 H), 7.03 (s, 1 H), 90
methylpiperazin-1- 6.79 (m, 1 H), 6.58 (m, 1 H), 425
ylquinoline-3- (9,2 H), 2.93 (m, 4 H), 2.55 (m, 4

carboxamide H),230(s,3H), 1.52 (1,3 H)




“ethylpiperazin-1- 7.01 (s, 1 H), 6.92 (d, 1 H), 3.85°
yl)quinoline-3- (q, 2 H, 3.24 (s, 4 H, 2.61 (s, 4
carboxam de H), 2.44 (g, 2 H, 1.32 (t, 3 H), 1.10
(t, 3 H 106 4-{[4-Fluoro-2- THF-d8 11.14 (s, 1 H),
8.75 (s, 1 478 Internmediate (trifluoromethyl)phenylla
Hwo Zobfiodes, 1 H), 7.42 (m 1 H), 106 PCT/GB2007/001338
m no} - 7- met hoxy-6-(4- 7.20 (s, 1 H, 7.02 (m 1 H),

6. 88 met hyl pi perazin-1- (- 1 H, 6.64 (m 1 H),
6.58 (s, 1 yQqui noline-3- H), 3.83 (s, 3 H) 2;7.2n
s Flompaund R oo (S ) par e (oM T
7.10% A G iPiorredicate | S:0BESehibaR? Gl - 71456 s | Inprmpiate
7.132 (ramido]-Hethod-63@- ( S|, m)17.20%R,71 Hﬁ'ﬁbm%)644‘ H) | 916. 92
(g 1 'élﬂylp%erSaZih-l—( m 1 |_97!'9 (m, II—BEé R?y( )eEi%SZI n-1-

yDquinoline-3- (9,2 H),2.95 (m, 4 H), 2.59 (m, 4

carboxamide H),248(q,2 H),1.52 (t, 3 1),

1.11 (t, 3 H)

92 4-[(2,5-Diftuorophenyly | CDs0D 8.76 (s, 1 H), 7.26 (s, 1 456 | Intermediate
amino]-7-ethoxy-6-(4- | H), 7.17 (m, 1 H), 6.88 (s, 1 H), 92
methyl-1,4-diazepan-1- 6.76 (m, 1 H), 6.51 (m, 1 H), 4.25
yDquinoline-3- (q,2 H),3.29 (mm, 2 H), 3.08 (m, 2
carboxamide 13, 2.80 (m, 2 H), 2.68 (m, 2 H),

2.37 (s,3 H), 1.93 (m, 2 H), 1.54
{t, 3H)

93 7-Ethoxy-6-(4- 10.79(s,1 H), 8.84 (s, 1 H), 8.27 | 453 | Intermediate
ethylpiperazin-1-yl)-4- (s, 1 H),7.63 (s, | H},7.20 (s, 1 93
[(2-fluoro-4- H), 7.13 (d, 1 H), 6.90 {m, 2 H),
methylphenyi)amino] 6.80 (s, L H), 4.16 {q, 2 H), 2.68
quinoline-3-carboxamide | (s,4 H),2.36 (s, 4 H), 2.31 (s, 2

H),2.27 (5,3 H), 1.38 (4, 3 H),
097, 3H)

94 | 4-[(3,4-Dimethylphenyl) | 10.74 (s, 1 H), 8.80 (s, 1 H), 8.18 | 435 | Intermediate
amino}-7-ethoxy-6-(4- | (s, 1 H), 7.54 (s, 1 H), 7.16 (s, 1 94
methylpiperazin-1- H), 7.03 (d, 1 H), 6.85 {s, 1 H),
yl)quinoline-3- 6.79 (s, 1 H), 6.72 (d, 1 H), 4.15
carboxamide (q, 2 H),2.65 (5,4 H),2.29(s, 4

H),2.16 (5,3 H), 2.14 (s, 3 H),
2.13 (s, 3 H), 1.38 (1, 3 H)




6.74 (s, 1 H, 6.72. (m 1 H, 3.95 yl') qui nol i ne- 3-
(s, 3H, 2.79 (s, 4 H, 2.37 (s, 4 car boxam de H),
2.19 (s, 3 H 108 7- Met hoxy-6-(4- 10.37 (s, 1 H),
8.86 (s, 1 H), 8.23 476 Internedi ate

met hyl pi perazin-1_yl)-4- (s, 1 H, 7.65 (s, 1 H,

7 108 { [34trifluoromethoxy) (M Zefdmosozmooisss
§$2€og§1§%45(m 4 H, 3.94 phenyl ] am no} qui nol | ne-

(s, 3 H, 2.76 (s, 4 H, 2-8 (s, 4 3- car boxam de
HL¥2.16 (a, 3 H 109 44(2,6- 11.39 (s, 1 H)J\8 82
( El)»mpc&n&l 420 Tnfempedr ate D net Ny pPNgTRYITRRIT MoK
( o5 21_ 24?&)%;1-0))13 1)1 ' ’55'7(' f“ﬁ 78 o?s }11”025 nter@ediate
7 et grobfepyD) of 1955 (T B 362 hELG25 3[4 (dnterm
ot hy | phiparections- b H) | (2147 4o, L4035 @, 28| (s, 64? ';') 6
1)) Bebln oA 85 ng ol 0,
dorpo [ Hguinoline-3- 6.80 (s, 1 H), 3.65 (q, 2 H), 3.15

carboxarnide (s,4H),2.48 (3,4 H),2.22 (5,3

H),121({,3H) )

%6 4-[(2,3-Dichlorophenyl) | 10.65 (s, 1 H), 8.91 (s, 1 D), 835 | 474 | Intermediate
amino]-6-ethoxy-7-(4- (s, 1 H), 7.75 (s, 1 H),7.25 (s, 1 96
methylpiperazin-1- H),7.22(d, 1 H), 7.14 (m, 1 H), "~
yDquinoline-3- 6.66 (s, 1 H), 6.54 (d, 1 F), 3.66
carboxamide (q,210), 3.17 (5,4 1), 2.49 (s, 4

H),223(s,3H), 1.21(, 3 H)

97 4-[(2,3-Difluoropherntyl) 10.65 (s, 1 H), 8.89 (s, | H), 8.30 | 441 | Intermediate
amino]-7-ethoxy-6-(4- (8, 1H),7.70 (s, 1 H),7.25 (s, 1 97
methylpiperazin-1- H),7.05 (m, 2 H), 6.85(s, 1 H),
yDquineline-3- 6.65 (m, 1 H), 4.16 (g, 2 H), 2.75
carboxamide (m, 4 H),2.35(m, 411),2.15 (5, 3

H), 140 (t, 3 H)

98 4-[(2,3-Dimethylphkenyl) | 10.98 (s, 1 H),8.85(s, 1 H), 825 | 433 | Intermediate
amino]-7-ethoxy-6-(4- (s, 1H),755(s, 1 H), 7.16 (5, 1 98
methylpiperazin-1- H), 7.00 (m, 2 H), 6.65 (m, 2 H),
yDquinoline-3- | 4.15 (g, 2 H), 2.60 (m, 4 H), 2.30
carboxamide (m, 7H),2.20 (5,3 H),2.15 (5, 3

H), 1.40 (t, 3 H)

99 4-[(4-Chloro-3- 10.15(s, 1 H), 8.80 (s, 1 H), 8.12 {458 | Intermediate
fluorophenyhamino]-7- | (s, 1 H), 7.60 (s, 1 H),7.39 (m, | 9%
ethoxy-6-(4- H),7.28 (s, 1 H), 6.98-6.90 (m, 2
methylpiperazin-1- H), 6.70 (d, 1 H), 4.20 (q, 2 H),
yhquinoline-3- 2.90 (m, 4 H), 2.40 (m, 4 H), 1.40
carboxarmide t3H




'NVR 114/z SM 110 4-[(2, 4-Di fluorophenyl) 10.55 (s,
8.30 469 Internedi ate

H),

am no]
(m 3

4.25 (m 2 H),

8.81 (s,
- 7- et boxy- 6- (4-

1H,

110 et hyl

(s, 1 H, 7.80 (s, 1 H,
-1, 4-di azepan-1- H), 7.20 (n,
yflquinoline-3- 3.15 (n, 6 H),

7.45
2 H,

2.80

( wo dithges. 30 carboxami de (n, 2 H), 2. ¥eridBboo7/ebi133s
H, 1.50 (t, 3 H, 1.25 (t, 3 11) 111
4-[ (2, 3-Di chl orophenyl) 9.008(s, 1 H), 8.51 (s, 1 H),
7.95(s 487 Internediate amino]-6-(4-ethyl-1,4- 1
H)| Ex7 . [6epmmepndy ) - 7. INMB. 1 H, 111 Wk [sM
o hx a‘“‘&?”'ﬁ’é’*%‘ﬁfé’%’hﬁi‘ﬂf‘ 9o § SO 30 o [BP f ropig
car box &© “ﬁlﬁ’xy By, |B376 1) 724E891HR723) ( , 2} 100
Hy, 2. Ghylpiperadntd) , 1. 29d G, 7&'2!%11 1&)1@66 (s, 1
44[ ( 2, }8%@1"10 f ophenyl 2?160549 1&8 3 (q,2)H) 8.190 (5, 1
H) , nt er medi

carboxamide 3.18 (s, 4 H), 2.51 (s, 4 H), 2.37

(g, 2 H), 1.21 (t, 3 H), 1.03 (t, 3 H)

101 | 4-{(2,4-Difluorophenyl) | 10.57 (s, 1 1),8.85(s, | H),827 [456 | Intermediate
amino}-6-ethoxy-7-(4- {s, 1H),7.64 (s, 1 H), 7.37 (m, 1 101
ethylpiperazin-1- H),7.21 (s, 1 H), 6.99 (m, 2 H),
yDaguinoline-3- 6.81 (s, 1 H), 3.66 (q, 2 H), 3.17
carboxamide (s,4H),2.51(s,4 H),2.39 (q, 2

H), 121 (1,3 H), 1.04 (t, 3 H)

102 | 4-{(3-Chloro-2,4- 10.60 (s, 1 H),8.85(s, 1 1), 827 | 489 | Intermediate
difluorophenylamino}-7- | (s, 1 H), 7.65 (1H),7.25(m,2 102
ethoxy-6-(4-ethyl H), 6.95 (m, 1 H), 6.85 (s, 1 H),
piperazin-1-yl)quinoline- | 4.20 (g, 2 H), 2.80 {tn, 4 H), 2.40
3-carboxamide {m, 4 H), 2.31 (m, 2 H), 1.40 (t, 3

H), 1.00t,3 H)

103 | 4-[(3-Chloro-2,4- 10.60 (s, 1 H), 8.83 (s, 1 H), 8.28 | 475 | Intermediate
difluorophenyljamino}-7- | (s, 1 H), 7.65 (,1H),7.25{m, 2 103
ethoxy-6-(4- H), 7.00 (m, 1 H), 6.88 (s, 1 H),
methylpiperazin-1- -4.20 (q, 2 H), 3.80 (m, 4 H), 2.39
ylgninoline-3- (m, 4 H), 2.20 (s, 3 H), 1.40 (t, 3
carboxamide H)

104 | 4-[(3-Chloro-4- 10.12 (s, 1 H), 8.82 (s, | H),8.15 [ 458 [ Intermediate
fluorophenyl)amino]-6- | (s, 1 H), 7.59 (s, 1 H),7.27 (m, 2 104
ethoxy-7-(4- H),7.14(d, 1 H), 6.97 (s, L H),
tricthylpiperazin-1- 6.88 (d, 1 H),3.81 (q, 2 H), 3.19
ylquinoline-3- (s,4 H),2.48 (s, 4 H), 2.25 (5, 3
carboxamide H), 1.27 (1,3 H)




~ anino] - 7-ethoxy-6- (4- (s, 111), 7.90 (s, 1 11), 7.65
(d, 1] 112 ethyl-1,4-diazepan-1- H, 7.30 (in, 3 H),

6.80 (s, 1 H, yOqui nol i ne-3- 4.15 (g, 211), 3.15
(n, 4(H), 2.85 carboxam de (m 211), 2.60 (m 2
El), 2.15 (n, 2 H, 2.00 (n, 2 H, 1.40 (t, 3 H),

3 (s, 1 H, 8.28 457 Internedi ate

Ivd Dokdoad H) 113 4-[(2, 4-Di f1 uor ophenyl perd@padtndiSs
1 , 8.8
am'l_?w] -7-1sopropoxy-6- (s, -éH), 7.65 (s, 1 H, 7.36

( 1_254 (4-nethylpiperazin-1- -11), 7.23 (s, 1 H),
fioa S i A S ANRAAR SO D R
I(_ i}asé s A e {Qj 3 ‘sg(s,_b R 194] 472 | Intormediate
4 ( 3 ﬂammmmmgpg% &, 150, 71?3 €3y Bl;ﬂxmolgy 72_ (S 2?511H) !
T, Fags (88 1o T o el 001
perazin (s, 1 H), 6.92 (d, 1 H), 3.85
yDquinoline-3- (9,2 H),3.24 (5,4 1), 2.61 (s, 4
carboxarmnide H),2.44 (g, 2H), 1.32 (, 3 H),
L10 (1,3 H)

106 | 4-{[4-Fluoro-2- THF-d8 11.14 (s, 1 H), 8.75 (s, 1 478 | Intermediate
(trifluoromethyl)phenyl]a | H), 7.58 (s, 1 H), 7.42 (m, 1 H), 106
mino}-7-methoxy-6-(4- | 7.20 (s, 1 H), 7.02 (m, 1 H), 6.88
methylpiperazin-1- (s, 1 H), 6.64 (m, 1 H), 6.58 (s, 1
ylquinoline-3- H), 3.83 (5,3 1),2.72 (s, 4 H),
carboxamide 2.23 (s, 4 H), 2.08 (s, 3 H)

107 | 4-[(2-Chioro-4- 1095 (s, 1 H), 883 (s, 1 H),7.63 | 444 | Intermediate
fluorophenyl)amino}-7- (s, 1 H), 7.32 (m, 1 H), 7.30 (s, 1 107
methoxy-6-(4- H), 6.92 (s, 1 H), 6.87 (m, 1 H),
methylpiperazin-1- 6.74 (s, 1 H), 6.71 (m,‘ 11H),3.95
yl)quinoline-3- (s, 3H),2.79 (s, 4 H), 2.37 (s, 4
carboxamide H),2.19(s,3H)

108 | 7-Methoxy-6-(4- 1037 (s, 1 H), 8.86 (s, 1 H), 8.23 [ 476 | Intermediate
methylpiperazin-1-y)}-4- | (s, 1 H), 7.65 (s, 1 H), 7.31-7.38 108
{[3-(trifiuoromethoxy) | (m, 2 H), 6.85-6.96 (m, 4 H), 3.94
phenyl]amino}quinoline- | (s, 3 H), 2.76 (s,4H), 235 (s, 4
3-carboxamide H),2.16 (s, 3 H)

109 | 4-[(2,6- 11.39(s, 1 H),8.82 (s, 1 H), 821 |420 | Intermediate
Dimethylphenyhamino]- | (s, 1 H), 7.51 (s, 1H),7.15-7.20 109
T-methoxy-6-(4- (m, 4 H), 6.64 (s, 1 H),3.87 (s, 3
rhethylpiperazin-1- H), 2.44 (s, 4 H), 2.28 (s, 4 H),
yl}quinoline-3- 2.15(s, 3 H), 2.06 (s, 6 H)
carboxamide




(4__ ot hyipi peraz |n-1-H), 728 (s, 1H, 7.10(s. 1

. LT . . 1,
, yl)quinoline-3- 6.96 (s, 1 H), 6.87 (in,

?83 carboxam de (n, 1 H, 2.86 (s, 4 H, 2.39 (s,

4 H, 2.18 (s, 3 H, 1.36 (d, 6 H WO

20071119046PCT/ GB2007/ 001338 - 62 - Ex. Compound NMR

Mwzo £ob4iddels 4- [ (3- Chloro-2- 10.66 (s, 1 H, p2cR82d09e013ks
H, 8.29 474 Internediate flnorophenyl)amnnoj-7- (s,

1 H, 7.69 (s, 1 H, 7.29 (s41-1 256 isopropoxy-6-(4-
Hpe—t2l (t, 1 H, 7.07 (t, 1 H,

g 1y | [fioponnd n- 1- 6. 438, 1 H), 676(m R [ 55

A0 26

q r N = :
Zﬁ%ﬂoxg n[]tﬁﬁbrﬂumb%;e ¥~ fb 357(§ %H') %811_@ \H)ttgfé) 469 | Intermediate

44[ (2, mm%?wfbwﬁr{énw Xs» 16)830@5 HL7H) (m,8. 92 (s 118

FIt) , §.e881-4B8adepnar msu}gtgo Igngmog 257( %%Pr dpoxy| . 6-
(p 1 'SQ)QUinquZe? (s, 1 H)3 15 (m, 6H) 2 80 (m 2 H),2.30

carboxamide (m, 2 H), 2.10 (m, 2 H), 1.50 (t,3
H), 1.25 (1,3 H)

111 4—[(2,3-Dich10r0phenyl) 9.00 (s, 1 H), 8.51 (s, 1 H), 7.95 (s, | 487 | Imtermediate

amine]-6-(4-ethyl-1,4- 1 H), 7.60 (m, 1 H), 7.48 (s, 1 H), 111
diazepan-1-y1)-7- 7.40-7.32 (1, 2 H), 6.89 (s, 1 H),
methoxyquinoline-3- 4.00 (s, 3 H), 3.20 (m, 4 H), 2.95

carboxamide (m, 2 H), 2.70 (m, 2 H), 2.20 (m, 2

H), 2.05 (m, 2 H), 1.29 (¢, 3 H)

12 | 4-{(2,3-Dichiorophenyl) [10.00 (s, 1 H), 8.90 (s, L H), 8.40 | 501 | Intormediate

amino]-7-ethoxy-6-(4- {s, 1H),7.90 (s, 1 H), 7.65 (d, 1 112
ethyl-1,4-diazepan-1- H}, 7.30 (m, 3 H), 6.80 (s, 1 H),
vhquinoline-3- 4.15(q, 2 H), 3.15 (m, 4 H), 2.85
carboxamide (m, 2 H), 2.60 (m, 2 H), 2.15 (m, 2
H), 2.00 (m, 2 H), 1.40 (t, 3 H),
1.15(t, 3 H)

113 | 4-[(2,4-Difluoropheny!) 10.74 (s, 1 H), 8.83 (s, 1), 8.28 | 457 [ Intermediate
amino]-7-isopropoxy-6- | (s, 1 H), 7.65(s, 1 H), 7.36 (1, 1 254
{4-methylpiperazin-1- “H),7.23 (s, 1 H), 7.02 (m, 2 H),
ylquinoling-3- 6.79 (s, I H), 4.81 (m, 1 H), 2.71
carboxamide (s,4H),2.35 (5,4 H), 2.16 (s, 3

H), 1.34 (d, 6 H)

114 [ 4{(3.4-Dichlorophenyl) | 10.13 (s, L H), 878 (s, 1 H),8.12 | 490 | mtermediate

amino}-7-isopropoxy-6- | (s, 1 H), 7.59 (s, 1 H),7.46 (d, 1 255
(4-methylpiperazin-1- H),7.28 (s, 1H), 7.11 (s, 1 H),

ylhquinoline-3- 6.96 (s, 1 H), 6.87 (m, 1 H), 4.83

carboxamide (m, 1 H), 2.86 (5,4 H), 2.39 (s, 4

H),2.18 (s, 3 H), 1.36 (d, 6 H)




4- et hyl pi perazin-1 H), 7.26 (s, 1 H, 7.16 (n, 1 H),
§/flquingline-3- 6.67 (s, 1 H, 6.62 (d, 1 H), 4.85
carboxamde (n, I H, 2.74 (s, 4 H, 2.36 (s, 4
H, 2.17 (s, 3 H, 1.37 (d, 6 H 117 4-[(3-Cnl oro- 4-
10.37 (s, 1 H, 8.81 (s, 1 H), 8.18 474 Internedi ate
vaH%o(?fPllii&Byl) amnol-7- (s, 1 H, 7.61 (s, Jctdprodioodss

(m 258 isopropoxy-6-(4- H), 7.27 (s, 1 H), 7.12
(m 1 H) , met hyl pi perazim-1- 6.91 (s, 2 H), 4.86
(p.—_1 H . 6 2 82 yl)quinoline-3- (s, 4 H, 2.41 (s, 4

Ex. 2 g@n.gquds car bnmm de H, 1 db (d 82 sm 11O
4G 2 [ Ao orheny m i /?3 2274(:’ t1 I_hiata
MR A AR OTL8 Fr@rb%ﬁﬁ% p474( 4 Tntepmedga
21 82 f&}}om_phqq)rl)anﬁnm ( :,(s l]H) 289, LEhquiongh i ne- 3- | bis
71 59 (igbprobode-47- 35 (| ), *}21"& 1 1), 7.07% pgam ge 7,01 (m
2H, géﬂ?;%:ipe%zin}l- ), 6 88 (s 1H), 6.76 (m, 1 H), 4.85

yDquinoline-3- (m, 1 H), 2.83-2.50 (m, 8§ H), 2.36
carboxamide (s,3H),1.37 (d, 6 H)

116 | 4-[(2,3-Dichlorophenyl) | 10.83 (s, 1H),892(s, 1 H),838 {490 | Intermediate
amino}-7-isopropoxy-6- | (s, 1 H), 7.77 (s, | H),7.30 (s, 1 257
(4-methylpiperazin-1- H), 7.26 (s, 1 H), 7.16 (m, 1 H), o
yD)quinoline-3- 6.67 (s, 1 H), 6.62 (d, 1 1), 4.85 U
carboxamide (m, 1 H),2.74 (s, 4 H), 2.36 (s, 4

H), 2.17 (5,3 H), 1.37(d, 6 H)

117 | 4-[(3-Chloro-4- 1037 (s, 1 H), 8.81 (s, 1 H), 8.18 [ 474 [ Intermediate
fluorophenyl)amino}-7- | (s, 1 H), 7.61 (s, 1 H), 731 (m, 1 258
1s0propoxy-6-{4- H), 727 (s, 1 ), 7.12 (m, 1 H),
methylpiperazin-1- - | 6.91 (s, 2 H), 4.86 (m, I H), 2.82
yhquineline-3- (s, 4 H), 241 (s,4 H),2.20 (s, 3
carboxamide H),136(d, 6 H)

118 | 4-{(2,4-Difluorophenyl) | 10.39 (s, 1 H),8.80(s,1H),8.26 |384 |[Intermediate
amino]-6-morpholin-4- (s. 1H),7.82(d, 1 ), 7.69 (s, 1 259
ylquinoiine-3- H),7.59 (d, 1 H), 7.35 (t, 1 H),
carboxamide | 7.91 (m, 2H), 6.86 (s, 1 H), 3.68

(m, 4 H), 2.94 (m, 4 H)

119 | 4-{(3-Chloro-4- 9.83(s, L H),8.72 (s, 1 H), 8.09 (s, | 401 | Intermediate
fluorophenyl)amino}-6- | 1 H), 7.84 (4, 1 H), 7.64 (d, 1 H), 260
morphotin-4-ylquinoline- | 7.59 (m, I H), 7.28 (t, 1 ), 7.10
3-carboxamide (m, 1 H), 7.01 (s, 1 H), 6.86 (m, 1

o H), 3.71 (m, 4 H), 3.05 (m, 4 H)




119 4-[(3-Chloro-4- 9.83 (s,

nlo? g?%zzig? gnL|?,F%.09 (s, 401 Internediate

| uor ophenypani n03-6- | 11), 7.84 (d, 1 H, 7.64 (d, 1
H, 260 norpholin-4-ylquinoline- 7.59 (m 1 H), 7.28
(t, 1 H, 7.10 3-carboxanmide (n, 1 H), 7.01 (s, 1
Hwo ook, 1 H,3.71 (m 4 H, 3.05 (¢8rch2ithooisss
WO 2007/ 119046PCT/ GB2007/ 001338 - 63 - Ex. Conpound
NVR SM 120 4-[(2, 3-Dichl orophenyl) 10.56 (s, 1 H),
8. (s, 1 H., 842 417 Internedi ate
aiftho] | Gmporphol i n- 4 [BMRI” F), 789 (0,2 [ SR
] TS Caah T G, i, 1, 551 ] o
3166 amm()]-ﬁ’mo;zphql[}l;ci- 2|94t §).17,89 41, 2HLY.65 (1,21 261
411 (2, |44qainblizaar opheny !l 10540 1§, 7.8 thap8- 17 (sp 1 H),
8127 398 lotermediate] (s, 1 H), 6.5 (d, 1 ), 3.66

(m, 4 H), 2.94 (m, 4 H)

121 | 4-[(2,4-Diflucrophenyl) | 10.40 (s, 1 H),8.77 (s, 1 H),827 |398 | Intermediate
amino}-6-(4- (s, 1), 7.77 (5, 1 H), 7.67 (s, 1 262
methylpiperazin-1- H), 7.55(d, 1 H), 7.33 (t, 1 H),
yDquinoline-3- 6.99 (m, 2 H}, 6.79 (s, 1 H), 2.94
carboxamide (m, 4 H), 2.34 (m, 4 H), 2.16 (s, 3

H)

122 | 4-[(2,4-Dichlorophenyl) | 10.52 (s, L H), 886 (s,1H),837 [430 | Intermediate
amino]-6-(4- (s, 1H),7.82(m, 2 H),7.70 (d, 1 263
methylpiperazin-1- H), 7.60 (m, 1 H), 7.21 (m, 1 H),
yDquinoline-3- 6.58 (m, 2 H), 2.96 (m, 4 H), 2.34
carboxamide (m, 4 H), 2.16 (s, 3 H)

123 | 4-[(3,4-Dichlorophenyl) | 9.67 (s, 1 H), 8.69 (s, 1 H), 8.05 (s, | 430 | Intermediate
amino]-6-(4- 1 H), 7.83 (d, 1 H), 7.61 (m, 2 H), 264
methylpiperazin-1- 7.43 (d, 1 H), 7.05 (m, 2 H), 6.84
yDquinoline-3- (m, 1 H), 3.16 (m, 4 H), 2.48 (m, 4
carboxamide H),225(,3 1)

124 | 4-[(2,3-Dichlorophenyl) ‘CD30D 8.83(s,1 H), 7.89(d, 1 429 | Intermediate
amino]-6-(4- H), 7.83 (d, 1 H), 7.55 (d, 1 H), 265
methylpiperazin-1- 7.39 (m, 2 H), 7.08 (d, 1 H), 3.62
yl)quinoline-3- (m, 2 H), 3.54 (m, 2 H), 3.21 (m, 2
carboxamide H), 3.06 (m, 2 H}, 2.90 (s, 3 H)

125 | tert-Butyl 4-{3- CD:Cl, 10.20 (s, 1 H), 8.65 (s, 1 560 | Intermediate

(émindcarbohyl)-4-[(2,3— H), 7.15 (s, 1 H), 6.95 (d, 1 H), 113
dichlorophenylamino]- | 6.80 (m, 1 H), 6.60 (s, 1 H), 6.40
7-ethoxyquinolin-6- (d, | H), 4.05(q,2 H), 3.25 (m, 4
yl}piperazine-1- H), 2.60 (m, 4 H), 1.32 (, 3 H),
carboxylate 1.28 (s, 9 H)




aminol-6-(4- (s, 1 II:I)I) 7.77
y1) qui nol i ne-3- 6.99 ’(n,

nmet hyl pi per azi n- 1-
4 H),

car boxam de (n,

122 4-[(2,4-Di chl orophenyl) 10.52 (s,
Iwb)2007810846 430 I nternedi ate

(s
7.55 (d,
2 H,
2.34 (m 4 H,

H) ,
6.79 (s,

1 11)

2
3

I 7.33 (t,

1H),
2.16 (s,

1H),
.94

, 8.86 (s,

am noJ - 6- (4- pSwci20ioo13ss

7.82 (n, 2 H, 7.70 (d, 1 263 nethylpiperazin-1- H),
7.60 (in, 1 H, 7.21 (m 1-#}; yQqui nol i ne-3- 6. 58
(2 H. 2.96 (n,_4H, 2 34 car boxam de (n, 4 H),
2[5 Téomgoiny — 123 3N & DTCH o openyT &S,
A nl?nﬁgj R Bl 4-3 IS0 T 78 5, T Y 80, | 313| Intorpgdiate
met hy || irgreeabanp)-f-{(27- 46, (M), 7.60 )L, B)77.06m(m |2 H)[,116. 84
y|) qui| ahérBedadifol-7 | ), 72810y Bos G, by, 248 (M 4

methoxyquinolin-6- 6.80 (s, 1 H), 3.86 (s, 3 H), 3.25

yl}piperazine-1- (m, 4 H),2.59 (in, 4 H), 1.31 (s, ©

carboxylate )

127 | tert-Butyl 4-{3- 527 | Intermediate
(aminocarbonyl)-4-[(2,4- 115
diftlucrophenylamino}-7-
methoxyquinolin-6-y1}-
1,4-diazepane-1-
carboxylate

128 | teri-Butyl 4-{3- CDCl; 10.63 (s, 1 FE), 8.75 (s, 1 573 | Intermediate
{aminocarbonyl)-4-[(2,3- | H), 8.20 (5, 1 H), 7.88 (s, 1 H), 116
dichlorophenylamino}- | 7.56 (s, 1 H), 7.30 {m, 1 H), 7.18
7-ethoxyquinolin-6-y1}- | (m, 1 H), 6.90 (m, 1 H), 670 (m, 1
1,4-diazepane-1- H), 3.85 (s, 3 H), 3.20 (m, 4 H),
carboxylate 3.13 (m, 1 H), 3.01 (m, 1 H), 2.95

(m, 2 H), 1.58 (m, 2 H), 1.25-1.18
(d, 9 H)

129 | tert-Butyl 4-{3- CDCl;3 10.60 {s, 1 H), 8.85 (s, 1 527 | Intermediate
(aminocarbonyl)-4-[(2,4- ‘H), 7.31 (s, 1 H), 6.90 (m, 3 H), 117
diflucrophenyl)amino]-7- | 6.75 (m, 1 H), 4.20 (0,2 H),3.50
ethoxyquinolin-6- (m, 4 H),2.75 (m, 4 H), 1.40 (1, 3
yl}piperazine-1- H), 138, 9H)
carboxylate

130 | tert-Butyl 4-{3- 541 | Intermediate

" | (aminocarbonyl)-4-[(2,4- 118
difluorophenylyamine]-7-
ethoxyquinolin-6-y1} -
1,4-diazepane-1-
carboxylate




carboxam de H) 2 25 (s,
4-1 (2, 3-Di chl or ophenyl)
am no] -6-(4- H),
265 et hyl pi perazin-1- 7.39 (m
(m 2 H),
3. G@TidBa0oFooths

1 429 Internedi ate
7.55 (d, 1 H,
7.08 (d, 1 H), 3.62

(wo Dotieoss3. 21 (n, 2

3 H
"CD3CD 8. 83 (s,

yQqui nol i ne- 3-
carboxam de H),

1H,

B
7.89 (d,
7.83 (d, 1 H),

2 H,
3.54

2.90 (s, 3 H 125 tert-Butyl 4-13- CD2C 2 10.20 (s,
1 H, 8.65 (s, 1560 Internadi-ate
(gmnocarbonyl)-4-1(2,3- H, 7.15 (s, 1 H, 6.95 (d, 1
H)| Ex. 1 Q%)mndunhlor thenmaRnl nokI 6n82 ( pd 11 Fil)l_ﬂnz sjmgq
(4 P, T e e o
4 FamigocprbonyB- 4I-H§2 3-1 carboxylate 1.28 (s, 9 Hio
W) 2007&&%&@%@%,@?2(: 07/ 001338 - 64 - Ex.

7-methoxyquinolin-6-

yl}-1,4-diazepane-1-

carboxylate

132 | 4-[(2-Fluoro-5- 10.82 (s, 1 H), 8.88(s, L H), 8.31 | 424 | Intermediate
methylphenyl)amino]-7- | (s, 1 H), 7.68 (s, 1 H), 7.27 (s, 1 120
methoxy-6-(4- H), 7.17 (m, 1 H), 6.86 (m, 2 H),
methylpiperazin-1- 6.72 (m, 1 H), 3.94 (s, 3 H), 2.69
yl)quineline-3- (5,4 H),2.34 (3,4 H), 2.17 (5,3
carboxamide H),2.15(,3 H)

133 | 4-[(2,5- 10.68 (s, I H), 8.90 (s, 1 H), 8.33 | 428 | Intermediate
Diftuorophenyl)amino]- | (s, 1 II), 7.73 (s, 1 1), 7.33 {m, 2 121
7-methoxy-6-(4- H), 6.88 (m, 2 H), 6.64 (m, 1 H),
methylpiperazin-1- 3.96 (s, 3 H), 2.78 (s, 4 H), 2.38 (s,
yhquinoline-3- 4 H),2.18 (s, 3 )
carboxamide

134 | 4-[(3-Chloro-2- 10.86 (s, 1 H),8.88 (s, L H), 8.31 | 440 | Intermediate
methylphenylamino]-7- | (s, 1 H), 7.66 (s, 1 H), 7.24 (s, 1 122
methoxy-6-(4- H), 7.19 (m, 1 H), 7.08 (m, 1 1),
methylpiperazin-1- 6.63 (m, 2 H), 3.92 (s, 3 H), 2.64
yhquinoline-3- (s,4H),2.38(s,3 H),2.33 (s, 4
carboxamide H),2.17 (s, 3H)

135 | 4-[(2-Chloro-3- 10.81 (s, 1 H), 8.90 (s, 1 H),8.32 | 440 | Intermediate
methylphenyl)amino]-7- | (s, 1 H), 7.69 (s, 1 H), 7.27 (s, 1 123
methoxy-6-(4- ), 7.05(d, 1 H),7.03 (s, 1 H),

'iﬁethylpipefazin—l- 6.69 (s, 1 H), 6.54 (m, 1 ), 3.92
yhquinoline-3- (s,3H),2.66 (s, 4 H),2.40 (5, 3
carboxamide H),2.33(s,4H),2.15(5,3H)




“Conpound NVR M x SM 126 tert-Butyl 4-{3- 10.60 (s, 1
H, 878 (s, 1 H, 8.20 513 Internedi ate
(ami nocarbonyl1)-4-[(2,4- (s, 1 H, 7.60 (s, 1 H, 7.30
(m 1 114 difluorophenyDamino]-7- H, 7.22 (s, 1 H),
6.98 (in, 2 H), met hoxyqui nol i n-6- 6. 80 (s,lﬁi I—Dg],gg
H, 3.25 yl | pi perazi ne-1- ( CEb07 000
3W§§006]}§—1)9?4§1 31 (s, 9 car boxy! ate H) Eiéc;f}
tert-Butyl 4- {3- 527 I ntepgedi ate _
(am nocar bony0-4-[ (2, 4- difl uorophenybDam no] - 7-
MeLNoXKgeipdaal 1 N- 6- y11 NMRLID I, 4-df aZepangy; S
Cnrhn vl at a 129 t - But. vl 4-1{3- CID13 O 67 \q 1
,_)1’338 Jrgi‘(tgﬂufros%yq nt BiligsdDgf 6. T 1), 8.62(s, 1 | 442 | Intermediate
(fam npaandiay-1) - 4- [ (2] By, 7.5 s, 1&{)2@145(3(5,,1 w, H) H)7 5324(38, 1
H, 1L i.chloro nypam HE) v |-
R i i i N e S M Py
6. 90 IFT’I-ylj-qu)e’thog( 70 ( (=, 1 H), 3.82 (5,3 H), 3.20 (m, 1
quinoline-3-carboxamide | ), 3.00 (t, 1 H), 2.89 (t,1 H),
243 (m, 2 H), 2.04 (s, 6 H), 1.85
{mn, 1 H), 1.56 (m, 1 H)

137 | 4-[(3-Chloro-2- 10.69 (5,1 H), 8.87(s, 1 H), 830 | 444 | Intermediate
fluorophenyl)amino]-7- | (s, 1 H), 7.71 (s, 1 H), 7.30 (s, 1 125
methoxy-6-(4- H), 7.24 (m, 1 H), 7.07 (m, 1 H),
methylpiperazin-1- 6.85 (s, 1 H), 6,79 (m, 1 H), 3.94
yDquincline-3- (s,3H),2.74 (5,4 1), 2.36 (5, 4
carboxamide H),217(s,3H)

138 | 4-[(3-Chloro-5- CBCl3 10.37 (s, 1 H), 8.75 (s, 1 459 | Intermediate

" fluorophenyl)amino}-7- | H), 7.30 (s, 1 H), 6.92 (5, 1 H), 126
ethoxy-6-(4-methyl 6.71 (m, 2 H), 6.51 (d, 1 H), 4.23
piperazin-1-yl)quinoline- | (g, 2 H), 2.93 (s, 4 H), 2.53 (s, 4
3-carboxamide H),231(s,3H), 1.54(t,3 H)

139 | 7-Ethoxy-6-(4- CDCl3 10.41 (s, 1 H), 8.74 (5, 1 460 | Intermediate
methylpiperazin-1-yl)-4- | 1), 7.28 (s, 1 H), 6.87 (s, 1 H), 127
[(2,3.4-trifluorophenyl) 6.79 (m, 1 H), 6.61 (m, 1 H), 4.21
amino|quinoline-3- (@, 2H),2.87 (s, 4 H), 2.52 (s, 4
carboxamide H),2.31 (s, 3 H), 1.52 (1, 3 F)

140 | 4-[(5-Chloro-2- CDCl3 1046 (s, 1 H), 8.71 (s, 1 455 | Intermediate
methylphenylamino]-7- | H), 7.26 (s, 1 H), 7.16 (d, 1 H), 128
ethoxy-6-(4- 6.97 (dd, 1 H), 6.79 (m, 2 H), 4.21
methylpiperazin-1- (0,2 H),2.80 (s, 4 H),2.49 (5,4
yl)quinoline-3- H), 2.35 (s, 3 H), 2.30 (s, 3 H),
carboxamide 1.52 (t,3 H)




1, 4-di azepane-1- H), 3.85 (s 3 H 73,20 (n, 4 1,

carboxylate 3.13 (n, 1 H), 3.01 (m 1 H), 2.95

(in, 2yH), 1.58 (n, 2 EI'), 1.25-1.18 (d, 9 H
129 tert-Butyl 4-{3- CDC13 10.60 (s, 1 H, 8.85 (s, 1
527 Internedi ate (am nocarbony0O-4-[(2,4- -11), 7.31

[ 117
art Uor ophenyban nol -7 6.75 (in, 14, 4. 35 R
3.50 et hoxyqui nol i n-6- (igr1- 4 H), 2.75 (n, 4 H),
1.40 (t, 3 yl | pi perazine-1- carboxylate H), 1.38
(9.Ex0 |MjompodBD tert-BUWMRA- {3- 54T TNTeT R FH
( dTOCER ').4:%4- canmecy 4c i fo!suc'rfm'mmmm : 1 7-Ine edi
et|hoxylqui nof | ik ér-’e)tlﬂfﬁ PEE 068 54l ] B 2pene- 151 | Tiermediats
car boxytaatylpheny)aningl0Q H),T18Q) 6 B 5/3682,00%/ 001338| 12965 -
BY.  Cqrenauiy DiVRM. X IMARL 1 1), 6.62 (da, 1 1), 5.92
yhquinoline-3- (brs, 2 H),4.15(q, 2 H), 3.75 (5, 3
carboxamide H),2.71(s,4 H), 2.44 (s, 4 H),
229 (s,3H),225(s,3H), 1.48 (1,
3H)

142 | 4-{[2-Chloro-5- CDCl; 10.43 (s, 1 H), 8.81 (s, 1 509 | Intermediate
(trifluoromethyl)phenyl] | H), 7.55 (d, 1 H), 7.35 (s, 1 H), 130
amino}-7-ethoxy-6-(4- 7.15(dd, 1 H), 6.88 (s, 1 H), 6.77
methylpiperazin-1- (s, 1 H), 6.00 (brs, 2 H), 4.23 (g, 2
yl)quinoline-3- H), 2.86 (s, 4 1I), 2.50 (s, 4 H),
carboxamide 232(s,3H),1.53(t,3H)

143 | 4-[(2,4- 10.26 (s, 1 H), 8.50 (5, 1 H), 7.91 | 474 | Intermediate
Difluorophenyl)amino}- | (s, 1 H), 7.30 (s, 1 H), 7.01 (1, 1 131
7-ethoxy-6-(4-methyl-3- | H), 6.95 (s, I H), 6.64 (m, 2 H),
oxopiperazin-1- 6.53 (s, 1 H), 3.87 (q, 2 H), 2.91 -
yDquinoiine-3- 3.04 (m, 5 H), 2.82 (5,2 H), 2.16
carboxamide (5,2 H), 1.08 (t, 3 H)

144 | 4[(2,3- 10.71 (5,1 H), 8.92 (s, 1 H), 8.36 | 474 | Intermediate
Dichlorophenyl)amino}- | (s, 1 H), 7.75 (s, 1 H), 7.25 (s, 1 132
7-(4-cthylpiperazin-1-yl)- ['H), 7.23 (d, 1 H), 7.15 (m, 1 H),
6-methoxyquinoline-3- 6.67 (s, 1 H), 6.57 (d, 1 H), 3.16
carboxamide (m, 4 H), 2.52 (m, 4 H), 2.37 (q, 2

H), 102 (t, 3 H)

145 | 4-[(2-Fluoro-5- CD,ClL: 10.37 (s, L H), 8.76 (s, 1 424 | Intermediate
methylphenyl)amino]-6- | H), 7.30 (s, 1 H), 7.01 (m, 1 H), 133
methoxy-7-(4- 6.87 (m, 2 H), 6.76 (d, 1 H), 6.09
methylpiperazin-1- (br,2 H),3.43 (5,3 H),3.22 (s, 4
yDquinoline-3- H), 2.55 (s,4 H),2.30 (s, 3 H),
carboxamide 219(s,3H)




Ctert-Butyl 4-13-

Intermediate

(am nocar bonyl)-4-[(2, 3- di chl orophenyl)am no] - 119
7- met hoxyqui nol i n-6- yl1)-1, 4-di azepane-1- carboxyl ate
132 4-[(2-Fluoro-5- 10.82 (s, 1 H), 8.88 (s, 1 H,
8.31 424 Internediate nethyl phenyparnino]-7- (s, 1
Hvo 2009/68046S, 1 H), 7.27 (s, 1 120 i net hoxyn@ebdhmoisds
7.17 (m 1 H, 6.86 (m 2 H, met hyl pi per azi n- 1-
6.72 (m 1 H), 3.94 (s, 3 Hg. 2.69 yQqui nol i ne- 3-
(s, 4 H, 2.34 (s, 4 H, 2.17 (s, 3‘ carboxgrringell-i),
5 ([ Gempboubll I33 A fifak o- 10-08 (S, I s e ¢S
UH.. 18 33 428 Internpdiate Difluorophenyl ?“ém noi -
(|14 1 | T*-Ethylpigeragin-1- 1 HyDCh. 1836 G H8.761(311 | 438 | Intermediate
7} met mycyf(ﬁﬂ(lé}o-ﬂ-i) 6l BB7.61%s, 121{)H) o1 (ﬁl ﬁﬁ) (m 41F|Hg134 ) 38
LT A (TS A P IR

methoxyquinoline-3- (br, 2H),3.43 (s, 3H),3.23 (s, 4

carboxamide H), 2.60 (s, 4 H), 2.44 (q, 2 H),

2.19 (s, 3 H), 1.09 (1, 3 H)

147 | 4~[(3-Chloro-2- CD2C1 1033 (s, 1 H), 8.78 (5, 1 444 | Intermediate
fluorophenyl)amino]-6- | H), 7.34 (s, 1 H), 7.06 (m, 1 H), 135
methoxy-7-(4- 6.91 (m, 1 H), 6.81 (5, 1 H), 6.71
methylpiperazin-1- (m, 1 H), 6.04 (br, 2ZH), 3.51 (5, 3
yl)quinoline-3- H), 3.24 (s, 4 ), 2.55 (s, 4 H),
carboxamide 231(s,3H)

148 | 4-{(3-Chloro-2- CDCl: 10.33 (s, 1 H), 8.78 (s, 1 458 | Intermediate
fluorophenyl)amino}-7- | H), 7.34 (s, 1 H), 7.06 (m, 1 H), 136
{4-ethylpiperazin-1-yb)-6- | 6.91 (m, 1 H), 6.82 (s, 1 H), 6.71
methoxyquinoline-3- (m, 1 H), 6.02 (br, 2 H), 3.51 (5,3
carboxamide H), 3.25 (s, 4 H), 2.60 (s, 4 1),

2.45 (q, 2 H), 1.09 (¢, 3 H)

149 | 4-[(2-Fluoro-5- CD,CI1; 10.35 (s, 1 H), 8.73(s, 1 | 437 | Intermediate
methylphenyl)amino}-6- | H), 7.15 (s, t H), 7.01 (m, 1 H), 137
methoxy-7-(4-methyl- | 6.82 (m, 2 H), 6.77 (4, 1 H), 6.16
1,4-diazepan-1- | (br, 2 H), 3.48 (m, 4 H), 3.40 (s, 3
yhquinoline-3- H), 2.77 {m, 2 H), 2.64 (m, 2 H),
carboxamide 2.35(s,3H),2.19 (5,3 H), 2.03

(m, 2 H})

150 4-{(2,4- CD:ChL 1036 (s, 1 H), 8.70 (5, 1 441 | Infermediate
Dxﬂuorophenyl)ammo] i), 7.16(s, 1 H), 6.94 {m, 2 H), 138
6- methoxy—'f (4-methyl- | 6.79 (m, t H), 6.73 (5, 1 H), 5.91
1,4-diazepan-1- (br, 2 H),3.49 (m, 4 ), 3.44 (5, 3
yhquinoline-3- H), 2.76 (m, 2 H), 2.63 (m, 2 H),
carboxamide 235(5,3H),202 (m,2 1)




134 4-[(3-Chloro-2- 10.86 (s, 1 H), 8.88 (s, 1 H),
8.31 440 Internediate nethylphenyl)amno]-7- (s, 1
H, 7.66 (s, 1 H, 7.24 (s, 1 122 nethoxy-6-(4- H),
7.19 (m 1 H, 7.08 (m 1 H, met hyl pi perazi n- 1-
6.68 (m 2 H, 3.92 (s, 3 H, 2.64 yQqui nol i ne- 3-

( syo dotr1doss 2. 38 (s, 3 H), 2.33 (s, 4 C ardeaxmniotien13ss
H, 2.17 (s, 3 H 135 4-[(2-Chloro-3- 10.81 (s, 1
H, 8.90 (s, 1 H), 8.32 440-énternedi ate

methyl phenyl)am no]-7- (s, 1 H, 7.69 (s, 1 H, 7.27

(9,Ex1 C[@&loumfbt hoxy- 6- (MME{I—D . ZOOISh( d, 1 H) ,Mﬁ uSsM( s1
&D 'ib‘g AT ‘%513511.”3'()7? D5l 1G4 T ke gs 4mrq,medlate
2.[40 (gfogphenylpaitobkani He7 29, 120,334(8, 1 4, H) | 2. LBy(s,
3|H 8007/ 119046RGH(GB200 71 005338 g5 66 - FX-
Cdnpou nnqethy R okt 136 (br, 2 H), 4.2 (q, 2 H), 2.86 (s, 4

yDquiroline-3- H),2.44 (5,4 H), 2.26 (s, 3 H),

carboxamide 150, 3 H)

152 | 4-[(2-Chloro-3- CD;Cip 10.38 (s, 1 H), 8.75 (s, 1 472 | Intermediate
fluorophenyl)amino}-7- | H), 7.27 (s, 1 H), 7.24 (m, 1 H), 140
ethoxy-6-(4- 6.87 (5, 1 H), 6.71 (m, 2 H), 6.10
ethylpiperazin-1- (br,2 H),4.21 (g, 2 ), 2.87 (s, 4
ylquinoline-3- H), 248 (5,4 H),2.39 (g, 2 H),
carboxamide 1.50 (t,3H), 1.05(t, 3 H)

153 | 4-[(2-Chloro-3- CD,Cl; 1036 (s, 1 H), 8.75 (s, 1 486 | Intermediate
fluorophenyl)amino}-7- | H), 7.28 (s, 1 H), 7.24 {m, 1 H), 141
ethoxy-6-(4- 6.87 (s, 1 H), 6.71 (m, 2 H), 5.98
isopropylpiperazin-1- (br, 2 H), 4.22 (q, 2 H), 2.85 (s, 4
yl)quinoline-3- H), 2.64 (m, 1 H), 2.57 (s, 4 H),
carboxamide ' L31{t,3H), 1.03 (d, 6 H)

154 : terr-Butyl 4-{3- CD:CL 10.61 (5, 1 H), 8.85 (s, 1 524 | Intermediate
{aminocarbonyl)-7- H), 7.29 (s, 1 H), 6.99 (d, t H), 142
ethoxy-4-[(2-flucro-4- 6.90 (s, 1 H), 6.79 (m, 2 H), 4.20
methylphenylaminolqui { (g, 2 H), 3.46 (m, 4 H), 2.71 (m, 4
nolin-6-yl}piperazine-1- | H), 2.35 (s, 3 H), 1.51 (¢, 3 H),
carboxylate 1.49 (s, 9 H)

155 | 4-[(2,3- 10.80 (s, 1 H), 8.93 (s, 1 H), 8.38 {474 | Intermediate
Dichlorophenyl)amino]- | (s, 1 H), 7.87 (s, 1 H), 7.76 (s, 1 143
7-ethoxy-6-(3- H), 7.34 (s, 1 H), 724 (d, 1 H),

- oxopiperazin-1- 7.14 (m, 1 H), 6.69 (s, 1 H), 6.57
ylquinoline-3- (d, 1 H),4.22(q, 2 H), 3.27 (5, 2
carboxamide H), 3.18 (s, 2 H), 3.11 (5, 2 H),

1.42 (1,3 H)




4-[1(2,4-D fluorophenyl) THF-d8 10.76 (s, 1 H), 8.62
(s, 1 442 Internmediate amno]-6-[3- H), 7.50 (s, 1
H, 7.14 (s, 1 H, 124 (dinmethylam no)pyrrolidi 6.93
(in, 1 H, 6.71 (in, 3 H, 6.37 n-1-y1] - 7- met hoxy
(s, 1 H, 3.82 (s, 3 H, 3.20(m 1

qwm@lmﬁ@q-@ carboxamde H), 3.00 (t, 1 H, p&r8Softon1zik
H) , 2.43 (m 2 H, 2.04 (s, 6 H, 1.85 (m 1
H, 1.56 (in, 1 H 137 4-p¢3-Chloro-2- 10.69 (s, 1
H, 8.87 (s, 1 H, 8.30 444 Internedi ate

f mr()gbﬁMharnl noJ-Tnmes, T H), 7. 71 (S, [#alspf- S0
(br—At—325—npthoxy-6:i(4- H) 7 24 (m 1 2107 (m
1|1, | 7Et P Brstss b H2Ls 1BD850(s ] 1 509 , | 6357 Wtrrediate
1), :ametaylphengajaﬁaqluj 10| {se)37.84 @,,1 18, )G, 12 14 (9144 H),
2 20a) Brpdnere BB SN o g g5 ) 138
al [ (3] G ERRTE o3| Bb73 Cs 751 (s, |1 459
| ht er nEdnEpkee-3- 6.88 (s, 2 H), 6’73 (d, 1 H), 4.20

carboxamide (9,2 H), 3.18 (m, 4 H), 3.03 (m, 2

H), 141 (1,3 H)

157 | 4-[(2,4-Difluorophenyl) | MeOD 8.78 (s, 1 H), 7.27 (s, | H), | 442 | Intermediate
amino}-7-ethoxy-6-(3- 7.07 (m, 2 H), 7.03 (5, 1 11}, 6.92 145
oxopiperazin-1I- (m, 1 H), 4.25(q, 2 H),3.45 (5,2
yDquinoline-3- H), 3.34 (im, 2 H), 3.15 (m, 2 H),
carboxamide 1.51(t,3 H)

158 | 4-[(2-Chloro-4- 10.85(s, 1 H), 890 (s, 1 H), 8.30 {454 | Intermediate
methylphenyl)amino]-7- | (s, 1 H), 7.69 (s, 1 H), 7.38 (s, 1 146
ethoxy-6-(4- H), 7.20(s,1 H),7.00(d, 1 I},
methylpiperazin-i- 6.65 (m, 2 H), 4.15 (g, 2 H), 2.69
yl)quinoline-3- (s,411),2.30 (5,4 H),2.20 (s, 3
carboxamide H),2.15(s,3H), 1.40 (t, 3 H)

159 | 7-Ethoxy-4-{[2-fluoro-3- | 10.65 (s, 1 H), 8.85 (s, 1 H), 8.30 | 492 | Intermediate
(trifluoromethyl)phenyl] | (s, 1 H), 7.70 (s, 1 H), 7.40-7.15 147
amino}-6-(4-methyl {m, 4 H), 6.85(s, 1 H), 4.20(q, 2
piperazin-1-yl)quinoline- | ), 2.80 (s, 4 H), 2.35 (s, 4 H),
3-carboxamide [2.15(s,3 H), 1.40 (t, 3 1)

160 | 4-[(2,4-Dimethoxy 1075 (s, 1 H), 8.80 (s, 1 H), 820 | 466 | Intermediate
phenyhamino]-7-ethoxy- | (s, 1 H), 7.50 (s, 1 H), 7.16 (s, 1 148
6-(4-methylpiperazin-1- | H}, 6.85-6.70 (m, 3 H), 6.50 (d,1
yl)quinoline-3- H), 4.15(q, 2 H), 3.75 (s, 6 H),
carboxamide 2.65 (s, 4 H), 2.30 (s, 4 H), 2.17 (s,

- " 3 H), 1.40 (5, 3 H)
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o oph'é'ny'pam' ol - o H)
et hoxy- 6- (4- net hyl

126
4,23 pi per azi
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51 (d,
2.93

(s, 3

7 (s,

H, 127 [(2,3,4-trifluoraphenyl) 6.79 (m 1 H), 6.61
(m 1 F), 4.21 am no] qui nol i ne- 3- (q, 2H) 2;.8.7.\
({EA [GmB? T3, T TSRO o 1 S
H| 16 | 4 hldrg 4 finago-pry | AP Rei 1H)e8.96 (5 1 H), 8.40 | 472 | Intermodinto
mgt hy | | pletnlphdnalpnie)-7-7-| () H) 772@ (|, 735621)1 7.16 (Gy 1
W, JeogBaas . (41 806 (0 cdoll B 78 (M 2 H)
4121 nﬁe era2| 1: (( %éo (Is, 4 H,
2]49 (|sivemzin- -YWU)Iqh!llenc 5l7ﬁ®sBH) Hpl @2 Bh266, 3 H), 2.30
($, 3 |Bbcarboxamide (5,4 H),235 (5,4 H), 2.20 (5, 3

H), 2.10 (s, 3 H), 1.45 (t, 3 H)

162 | 4-[(5-Chloro-2- 10.70 (s, L H), 8.90 (s, 1 H), 8.35 | 458 | Intermediate
fluorophenyl)amino}-7- | (s, 1 H), 7.75 (s, 1H),7.30 (m, 2 150
ethoxy-6-(4-methyl H), 7.10 (m, 1 H), 6.85 (s, 1 H),
piperazin-1-yl)quinoline- | 6.80 (d, 1 H), 4.20 (9,2 H), 3.80
3-carboxamide (s,4 H),2.35 (s, 4 1), 2.20 (s, 3

), 140,31

163 | 7-Ethoxy-4-{[2- 10.55 (5,1 H), 890 (s, 1 ), 8.35 | 504 | Intermediate
methoxy-5- (s, 1 H), 7.65 (s, 1 H), 7.30 (m, 3 151
(trifluoromethyl)phenyl] | H), 6.70 (m, 2 H), 421 (g, 2 H),
amino }-6-(4-methyl 3.95(s, 3H), 2.75 (s, 4 H), 2.30 (s,
piperazin-1-yl)quinoline- | 4 H), 2.15 (s, 3 H), 1.40 (t, 3 1)
3-carboxamide

164 | 4-[(2,3-Dichlorophenyl) | 11.33 (g, 1 H), 9.47 (5,1 H), 8.34 | 506 | Intermediate
aminol-7-(2- (s, 1 H), 7.78 (s, 1 H), 7.67 (m, 2 159
methoxyethoxy)-6-(4- H), 7.50 (s, 1 H), 7.23 (s, 1 H),
methylpiperazin-1-yl) 710 (m, 1 H), 4.79 (m, 2 H), 4.32
quinoline-3-carboxamide | (m, 2 H), 3.89 (s,3H),3.30 (m, 4

H), 2.86 (m, 4 H), 2.66 (s, 3 H)

165 | 4-[(2,4-Difluorophenyl) | 10.73 (s, 1 H), 8.86 (s, L H), 828 | 472 | Intermediate
amino]-7-(2- (s, 1 H), 7.66 (s, 1 H), 7.37 (m, 1 160
methoxyethoxy)-6-(4- H), 7.26 (s, 1 H), 7.03 (m, 2 H),
ﬁléthyipiperézm—l-yl) 6.81 (s, 1 H), 4.25 (m, 2 H), 3.73
quinoline-3-carboxamide | (m, 2 H), 3.35 (s,3H),2.75 (s, 4

H), 2.35 (s, 4 H), 2.17 (s, 3 H)

S T NIRRT YT S BT B G 5 s v T T T T YA A g 20 g T
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H), 8.65 (s,
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H, 7.18 (s,

1H,

6.89 (m 2

(1»1'}),2007/113946 6- (4- et hyl pi perazin-1- 6.78 (dpcﬂ'cf%@wo@ts@z

1 H, 592 yl ) qui nol i ne-3- (br s,
(g, 2 H, 3.75 (s, 3 carpaoxam de H), 2.71 (s 4 H)
2.44 (s, 4 H), 2.29 (S 3H), 2.25 (S 31-1),

B LT oo P e are o M s (5
([t166 1 | 41is2-BrreroHy ppheny) 10305, L H), 885 (sl FLL 8] , | 46531 Ipesmediato
. 1]§thllﬁ%¥9%m(ﬁ -t r@XDH)GT(ﬁ‘ts 1?4)3?@3@@ L H) |16 88
(Is, 1 B piperazi n. &s 1| H), {6.00
(or s (Z?eflrfmyeﬁlo%&({ﬁ I%) 15 (d, 1 H), 6. 92 (m, 2 ),

methylpiperazin-1- 6.82 (s, 1 H), 4.23 (m, 2 H), 3.74

yhquinoline-3- {m, 2 H),3.31 (5,3 H), 2.70 (5, 4

carboxamide H),232(s,4H),229{(s,3 H),
2.16(5,3H)

167 | 4-[(2-Chloro-3- 11.14 (5, 1 H), 9.43 (s, 1 H), 8.27 | 488 | Intermnediate
fluorophenyl)amino]-7- | (s, | H), 7.84 (i, 1 H), 7.76 (5, 1 164
(2-methoxyethoxy)-6-(4- | H), 7.42 (s, 1 I}, 7.36 (s, 1 ),
methylpiperazin-1- 734(d,1H),7.24 (d,1 1), 4.78
yhquineline-3- (m, 2 H),429 (m, 2 H), 3.88 (5, 3
carboxamide H), 3.34 (5, 4 H), 2.88 {s, 4 H),

2.67 (5,3 H)

168 | 4-[(2-Fluoro-5- 1136 (s, 1 H),9.41 (s, 1 H), 827 | 468 | Iniermediate
methylphenylamino]-7- | (s, 1 H),7.72 (s, } H), 7.56 (m, 1 156
(2-methoxyethoxy)-6-(4- | H), 7.39 (m, 3 H), 7.20 (m, 1 H),
methylpiperazin-1- 475 (m, 2 H), 4.28 (m, 2 H), 3.88
yDquinoline-3- (8, 3H),3.27 (5,4 H),2.84 (5,4
carboxamide H), 2.65 (s, 3 H), 2.44 (s, 3 H)

169 | 4-[(2,5- 10.66 (3,1 H), 8.88 (s, 1 H), 8.32 | 472 | Intermediaie
Difluorophenyl)amino]- ' (s, LH),7.73 (s, 1 H), 7.23 (s, 1 157
7-(2-methoxyethoxy)-6- | H), 7.32 (m, 2 H), 6.86 (m, 2 H),

(4-methylpiperazin-1- 6.62 (m, [ H), 4.27 (m, 2 H), 3.75
yDquinoline-3- (mm, 21),3.35(s,3 H), 2.81 (3,4
carboxamide H), 2.37(s,4 H),2.17 (s, 3 H)




J1) qui oline. s W, 2.86 (s, 4 W, 250 (s aTHy T

carboxamde 2.32 (s, 3 H), 1.53 (t, 3 H) 143
4-1(2,4- 10.26 (s, 1 H, 850 (s, 111), 7.91 474
Internmedi ate Difluorophenyearninol- (s, 1 H, 7.30

(s, 1 H, 7.01 (t, 1 131 7-ethoxy-6-(4-nmethyl-3- H),
682008110036 H), 6.64 (m 2 H), 0XO0PpI per azichgk00900933s
(s, 1 H, 3.87 (q, 2 H, 2.91 - yl') qui nol i ne- 3-
3.0 (m 5H), 2.82 (s, 2 H73-2.16 car boxam de (s,
2 H.1.08 (£, 3 H) 144 4-{(2,3- 10.71 (s, 1 H),
310 (bomweq 8. 36 47NNRtermediate M [SM
[ P T I T 1 g e
7.115 ( nﬁluowplﬁ)lyl)aminoglrret(hd@dmomu Hne286, 6. 67 (s) 158 H),
6.157 ((d2-mbihblyethdiyd-6.4- | 1927 ROXaMHe{ @ 14| 2.2 (m
41, Zme%@lpﬁp%fazixzu- 6.85(s, (1)1%1),9?5 (n::’, L H), 4.23

ylquinoline-3- (s,2H),3.74 (s,2 H),3.33 (5, 3

carboxamide H),2.74(s,4H),234 (5,4 H),

2.15(s,3H)

171 | 4-[(2-Fluoro-4- 10.82 (s, 1 H),8.86 (s, 1 H), 8.29 | 455 | Intermediate
methylphenyl)amino]-7- | (s, 1 H), 7.65 (s, 1 H), 7.26 (s, 1 152
(2-methoxyethoxy)-6- H),7.14 (d, 1 H), 6.92 (m, 3 H),
morpholin-4-ylquinoline- | 4.24 (m, 2 H), 3.73 (m, 2 ), 3.62
3-carboxamide (m, 4 H),3.36 (s, 3 H),2.69 (s, 4

H),2.27(s,3H)

172 | 4-{(2-Fluoro-4- 10.78 (s, 1 H), 8.83 (s, 1 H), 8.27 | 496 | Intermediate
methylphenyl)amino}-6- | (s, 1 H), 7.63 (s, 1 H), 722 (s, 1 153
(4-isopropylpiperazin-1- | H), 7.14 (d, [ II), 6.89 (m, 2 H),
yD-7-(2-methoxyethoxy) | 6.79 (s, 1 H), 4.23 (m, 2 H), 3.72
quinoline-3-carboxamide | (m, 2 H),3.33 (s, 3 H), 2.68 (s, 4

H), 2.60 (m, 1 H), 2.43 (s, 4 H),
2.27 (s, 3 H), 0.96 (d, 6 )

173 | 4-[(2-Fluoro-5- 10.75(s, 1 H), 8.95 (s, 1 H), 827 | 496 | Intermediate
methylphenyljamino]-6- | (s, 1 H), 7.64 (s, 1 H), 7.25 (s, 1 154
(4-isopropylpiperazin-1- | H), 7.15 (m, 1 H), 6.89 (m, I ),
¥D-7-(2-methoxyethoxy) | 6.83 (s, 1 H), 6.71 (d, 1 1), 4.25
quinoline-3-carboxamide | (m, 2 M), 3.75 (m, 2 H), 3.34 {s,3

H), 2.71 (s, 4 H), 2.60 (m, 1 H),
2.45(s,4 H),2.13 (s, 3 H), 0.96
{d,6 )
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carboxylate (Example 15, 250 mg, 0.46 mmol). After 2 hours, the solvent was removed under

reduced pressure, the residue was taken up in MeOH (3 mL) and acidified with ethereal HCL.

The resulting crystals were collected, washed with Et,Q and dried to give a solid (160 mg). 'H
NMR: 11.95 (s, 1 H), 9.28 (s, 2 H), 9.00 (s, | H), 8.45 (s, 1 H), 7.86 (s, 1 H), 7.59 (m, 2 H),
10 7.37 (m, 2 H), 7.21 (5, 1 H), 4.01 (s, 3 H), 3.17 (m, 4 H), 3.07 (m, 4 H); m/z: 445

Examples 175-185

The following compounds were prepared by a similar method to Example 174 using

the appropriate starting materials. Some exaroples were isolated as the hydrochloride salts.

Ex. | Compound NMR M/z | SM

175 | 4-[(2,3- 10.78 (s, 1 H), 8.92 (s, 1 H), 8.36 (s, 1 | 460 | Example
Dichlorophenylamino]-7- | H), 7.76 (s, | H), 7.31 (s, 1 H), 7.24 125
ethoxy-6-piperazin-1- {d, 1 H), 7.13 (m, 1 H), 6.66 (s, 1 H),
ylquinoline-3- 6.57 (d, 1 H),4.20 (g, 2 H), 2.86 (m, 4
carboxamide H),2.75(m,4H), 1.41 (1, 3H)

176 | 4-[(2,4- 10.80 (s, 1 H), 8.91 (5, | H), 8.35 (s, 1 | 413 | Example
Difluorophenylamino]-7- | H), 7.70 (s, 1 H), 7.40 (m, 1 I}, 7.32 126
methoxy-6-piperazin-1- | (s, 1 II), 7.06 (m, 2 H), 6.85 (s, 1 H),
ylquinoline-3- 4.15(m, 1 H),3.99 (s, 3 H), 3.45 (m,
carboxamide 211), 3.20 (m, 2 H), 2.80 (m, 2 H),

2.70 (m, 2 H)

177 | 6(1,4-Diazepan-1-yl)}-4- | 10.60 (s, 1 H), 8.76 (s, 1 H), 8.20 (s, 1 | 427 Example
[24- H),7.56 (s, 1 H), 7.29 (m, 1 H), 7.15 127
diftuorophenyDamino]-7- | (s, 1 H), 6.90 (m, 2 H), 6.65 (m, 1 I,
methoxyquinoline-3- 3.86(s,3 H), 3.70 (m, 1 H), 3.00 (m,
carboxamide 4 H), 2.65 (m, 4 H), 1.55 (m, 2 H)




Ny

47 4-[(3-Chioro-2-Cb2C12 10.33 (s, 1 H), 8.78 (s, 1
44 | nternediate fluorophenyl)anmino]-6- H), 7.34 (s,
1H, 7.06 (m 1H, 135 nethoxy-7-(4- 6.91 (m 1
H, 6.81 (s, 1 H, 6.71  methylpiperazin-1- (in, 1
H, 6.04 (br, 2 H, 3.51 (s, 3  yl)quinoline-3- H),
3. wd0081106 H , 2.55 (s, 4 H), car boxam %T%B%bwéo?sss
311) 148 4-[(3- ChIor02 CD2C12 10.33 (s, 1
8.78 (s, 1 458 Internedi ate 7st.I uor ophenyf | ani n0] 7-
H. 7.34 (s, 1 H, 7.06 (m 1H, 136 -
(z.Egthﬂqmgamnnm n- 1-y1 NJIGIR 0. 21 (n l "')’ g 8 M}/zg SNI
] o b, 9,58 (30 7t poGon
(3, 4 @Jorophenyl)zmjcﬁ&]—’( q, | 228@,,1 1), Q8 (1§1H§1H)36 57()3:0 \142 a7
44[ (2-|Rlbare --0122113@?2 2404 &
I mEerr 1:Ebgjt:epll,::_)errra\ézt yl phin rré"h%f{}é ﬁfs 7H)15 (s.)1
H 71 “‘Fﬁliﬂ 4.21(q, 2 H), 2.89 (m, 4 H), 2.76 (m,

carboxamide 4 H), 1.50 (t, 3 H)

179 | 7-Ethoxy-4-[(2-fluoro-5- CD,Cl; 10.45 (s, 1 H), 8.75 (s, 1 H), 424 | Example
methylphenyl)amino]-6- | 7.26 (s, L ), 7.01 (m, 1 H), 6.95 (s, 1 65
piperazin-1-ylquinoline-3- H), 6.85 (m, 1 H), 6.76 (m, 1 H), 4.20
carboxamide (g, 2 H), 2.90 (m, 4 H), 2.73 (m, 4 ),

2.18(s,3 H), 1.49 (¢, 3 H)

18¢ | 4-[(3-Chloro-2- CD:Cl, 10.51 (s, 1 H), 8.75 (s, 1 H), | 444 Example
fluorophenyl)amino]-7- 127 (s, 1 H), 7.06 (m, 2 H), 6.90 {m, 66
ethoxy-6-piperazin-1- 1 1), 6.85 (m, 1 H), 5.96 (brs, 2 H),
yiquinoline-3- 4.20 (g, 2 H), 2.92 (m, 4 H), 2.76 (m,
carboxamide 4 H), 1.50 (t, 3 H)

181 | 6-(1,4-Diazepan-1-yl)-4- | 10.70 (s, 1 H),8.85(s, 1 H),835(s, I [473 Example
[(2,3- H), 7.75 (s, 1 H), 7.26 (m, 2 H), 7.15 128
dichlorophenyl)amino}-7- | (m, 1 H), 6.55 (m, 2 H), 4.20 (q, 2 H),
ethoxyquinoline-3- 4.10 (m, 1 H), 3.05 (m, 4 H), 2.70 (m,
carboxamide 4 H), 1.65 (m, 2 H), 1.44 (£, 3 1)

182 | 4-[(24- 10.71 (s, 1 H), 8.84 (s, L FI), 827 (s, 1 | 427 Example
Difluorophenyl)amino]-7- [ H), 7.64 (s, 1 H),7.36 (m, 1 H), 7.22 129
ethoxy-6-piperazin-1- (s, 1 H), 7.00 (m, 2 H), 6.77 (s, 1 ),
ylguinoline-3- 4.16 (g, 2 1), 2.73 (m, 4 H), 2.63 (m,
carboxamide 4H),1.39(,3H)

183 | 6-(1,4-Diazepan-1-yl)-4- | 10.65 (s, | H), 880 (s, 1 H),8.25 (5,1 | 441 Example
[(2,4- H), 7.63 (s, 1 H), 7.35 (m, 1 H), 7.20 130
difluorophenylamino}-7- | (s, 1 H), 6.95 (m, 2 H), 6.70 (s, | H),
ethoxyquinoline-3- 4.16 (g, 2 H), 3.05 (m, 4 H), 2.75 (m,
carboxamide 4 H), 1.61 (m, 2 H), 1.40 (t, 3 H)




137 methoxy-7-(4-methyl- 6.82 n, 2 H), 6.77 (d,

10

i5s

20
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, 6.16 1, 4-di azepan-1- (br, 2 H, 3.48 (n, 4 H),
|??40 (s, 3 yl)quinoline-3- Fl), 2.77 (m 2 H, 2.64
(m 2 H, carboxam de 2.35 (s, 3 H), 2.19 (s, 3 H),
2.03 (m 2 H) 150 4-[(2,4- CD2012 10.36 (s, 1
1 441 Intermediate DifluorophepyeaionQis
02 71112
6.94 (m 211), 138
6- mathoxy 7 (4 mathyl 6.79.ém 1 H, 6.73 (s, 1 H),
5.91 1, 4- di azepan- 1- (br 2I_-'|2\, 349(m 4 H), 344
Z. IO

(PEx.3 Cgmf{du}]gw mor T 1Tes ‘NN}I'{_')' ¢ a2 [

| LII}, r=pn
.carhoxanm de 2 35 2.02 (in, ZW\S’MVD

2pt¥t/ 14 edBirermeRdnt 7/| 001363 H), %5 (5, | Hy.42Gonmiaiang B
Mz SM@ESL 4-[(2-Chl orlenFrso @261 2336003 (B0 4 H.[18; 75
(p. 1 %&?orophenyl)amino]—?’- (m, 1 H), 6.65 (m, 2 H), 4.00 (5, 3 H),
methoxygquinoline-3- 3.85 (m, 1 H), 3.16 (m, 4 H), 2.78 (m,
carboxamide 4 1), 1.65 (m, 2 H)

185 | 7-Ethoxy-4-[(2-fluoro-4- | CD,Cl; 10.37 (5,1 H), 8.63 (s, 1 H), 424 | Example
methylphenyl)amino]-6- | 7.15 (s, 1 H), 6.85 (m, 1 H), 6.80 (m, 154
piperazin-1-ylquinoline-3- | 3 H), 4.10 (g, 2 ), 2.78 (m, 4 H),
carboxamide 2.60 (m, 4 H), 2.22 (s, 3 H), 1.40 (t, 3

H)

Example 186
2-(4-{3-(Aminocarbony)-4-[(2 3-dich lorophenyamine]-7-methoxyquinolin-6-v }piperazin-

1-yI}-2-oxoethyl acetate

To a solution of 4—[(2,3-dichlorophenyl)amino}—7—methoxyu6—piperaziu-l—quuinoline—

~ 3-carboxamide dihydrochloride (Example 174, 120 mg, 0.23 mmol) and
diisopropylethylamine (160 pL., 0.92 mmol) in THF (10 mL} at—10° C under N, was added
dropwise over 10 minutes a solution of 2-chloro-2-oxoethyl acetate (30 uL, 0.28 mmol} in
THF (10 mL). After stirring for 1 hour at—10° C, the solvent was removed under reduced
pressure and the residue partitioned between EtQAc and saturated aquedus NapCOs sohation.
The organic layer was dried (Na,SO,), filtered and concenirated, and the residue was
crystallized from Et,O / EtOAc to gi:ve 100 mg solid. NMR: 8.98 (s, 1 H), 8.46 (s, | H), 7.78
(s, 1H),7.37(s, 1 H),725(d, | 1), 7.14 (1, H), 6.72 (s, 1 H), 6.58 (d, 1 H), 4.77 (s, 2 H),
3.98(s,3 H), 3.44 (m, 4 H), 2.78 (m, 4 H), 2.07 (s, 3 HY; m/z; 545.

Examples 187-190

, The followmg compounds were prepared by a similar method to Example 186 using

the approprlate starting materials.




15 fofihsacChlor o- 3- CD2C12 10. 38 (s,

472 Intermediate fluorophenyl)ani no]-7- H), S,
1H, 7.24 (in, 1 H, 140 .®thoxy-6-(4- 6.87 (s 1
H, 671 (m 2 H, 6.10 ethylplperazml (br, 2
s e ¥ T e AR B ) cihonam ae | 1VEh £
3| 17 | x4 @seryipiperayin |- @5@) 877 62-TONT. Bt (6-133), CDI@E2 | Example
19. 36 yhs[ls-H), 8.75 (9,13 @dd ’fﬁti(?rﬂfﬁcﬁﬁt?h 74
vorttargsniaeliT s A% 1ot 150 (0
Fii) , 4 ( (m H) ,
5] 98 | methoxyquinoline-3- (m, 4 H), 2.75 (m, 2 H), 2.67 (m, 2 H),

carboxamide 1.99 (s, 3 H)

188 | 6-(4-Acetylpiperazin-1- CD,Cl; 10.42 (s, 1 H), 8.82 (s, 1 H), 502 | Example
yD-4-[(2,3- 7.34 (s, 1 H), 7.13 (d, 1 H), 6.97 (m, 1 175
dichlorophenyl)amino]-7- | H), 6.79 (s, 1 H), 6.60 (d, 1 H), 4.24 (g,
ethoxyquincline-3- 2 H), 3.62 (m, 2 H}, 3.50 (m, 2 H), 2.79
carboxamide (m, 4 H),2.04 (s, 3H), 1.51 (t, 3 H)

189 ; 6-(4-Acetyl-1,4-diazepan- | 10,75 (d, 1 H), 8.95 (s, 1 H),8.42(s,1 |516 | Example
1-yD-4-[(2,3- H), 7.80 (s, 1 H), 7.34 (m, 2 H), 7.20 181
dichlorophenyl)amino}-7- | (m, 1 H), 6.70 (s, 1 H), 6.65 (d, 1 H),
ethoxyquinoline-3- 4.28(q, 2 H), 3.55-3.12 (m, 11 H), 1.80
carboxamide {(m, 1 H), 1.70 (m, 1 H), 1.50 (¢, 3 H)

150 | 6-(4-Acetylpiperazin-1- CD:Cl2 10.49 (s, 1 H), 8.72 (s, 1 H), 466 | Example |
yl)-7-ethoxy-4-[(2-fluore- | 7.26 (s, 1 H), 6.95 (d, 1 H), 6.91 (s, 1 185
4-methylphenyl)amino] H), 6.87 (m, 2 H), 5.97 (br, 2 H), 4.20
quinoline-3-carboxamide | (g, 2 H), 3.58 (m, 2 H), 3.46 (m, 2 H),

2.78 (m, 2 1), 2.66 (m, 2 H), 2.32 (s, 3
H),2.04 (s, 3 H), 1.49 (t, 3 H)

10
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Example 191

4-[(2.3-Dichlorophenyl}aminol-6-( 4-glycoloylpiperazin-!-yI)-7-methoxvguinoline-3-

carboxamide

A mixture of 2-(4-{3-(aminocarbony!)- -4-[(2,3-dichlorophenyl)amino]-7-

methoxyqumolm— -yl}plperazm-l -y1)-2-oxoethyl acetate (Example 186, 70 mg, 0.13 mmol),
K.CO4 (0 5g,36 mmol) MeOH (5 mL), and water (1 mL) was stirred vigorously for 1 hour.

Most of the solvent was removed under reduced pressure, and the residue partitioned between

water (10 mL) and EtOAc (10 mL). The desired product precipitated in the separatory funnel,

and was collected by filtration. The aqueous layer was further extracted with EiOAc, and the

combined organic extracts were dried (N2;S0s), filtered, and concentrated under reduced
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Example 192
4—[(2,3-Dichlorophenvl)aminn]-7-ethoxv—6—f4-(2~hvdroxVethvl)Diperazin~lhvquuinolineg-
carboxamide

A mixture of 4—{(2,3—dichlorophenyl)amino]-7—ethoxy-6—piperazin—1-y1quinoline—3-

10 carboxamide (Example 175, 67 mg, 0.146 mmol) and glycolaldehyde (26 mg, 0.43 mmol) in

15

20

toluene:MeOH (6 mL, 5:1) was heated to reflux for 1 hour. The reaction mixture was
concentrated and dissolved in THF (15 mL). Sodium triacetoxyborohydride (155 mg, 0.73
mmol) and acetic acid (0.1 mL) were added and the reaction mixture was heated to reflux for
1 hour, Water was added, and the mixture extracted with EtQAc (4 x 50 mL). The combined
organic extracts were dried (MgSQ,), filtered, concentrated, and the residue purified with
reverse phase HPLC to give 36 mg of a yellow solid. NMR: 10.50 (s, 1 H), 8.95 (s, 1 H), 8.40
(s, 1 H), 7.85 (s, 1 H), 7.60 (d, 1 1), 7.52 (s, 1 H), 7.39 (m, 2 H), 7.20 (s, 1 H), 4.25 (q, 2 H),
3.80 (m, 2 H), 3.50 (m, 4 H), 3.20 (m, 4 H), 2.95 (m, 2 H), 1.43 (t, 3 H); m/z: 503.

Exampies 193-200

The following compounds were prepared by the procedure of Example 192 using the
appropriate starting materials.

Ex. | Compound NMR M/z SM
193 | 4-[(2,3- 10.69 (s, 1 H), 8.85 (s, 1 H), 8.33 (s, 1 315 | Example
Dichlorophenyl)amino]- | H), 7.70 (s, 1 H), 7.23 (m, 2 1), 7.14 (m, 181

7-ethoxy-6-(4-isopropyl- | 1 H), 6.65 (m, 2 H), 4.20(q, 2 H),3.35

1,4-diazepan-1- (m, 1 H}, 3.10 (m, 4 H), 2.90-2.55 (m, 4

ylquinoline-3- H), 1.65 (m, 2 H), 1.45 (¢, 3 H), 0.92 (m,
carboxamide 6 H)
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H)p, nt
Hl 7_ qgglo@-g—’ethg_xym-[4~ 19D, 7.7045 1 EpXapipemsin); 1- ((m | i
H|. 4 @8ydiskyey) . 3./45, (52 H%3.78 (m, 2 1), 3.55-2.95
piperazin-1-yljquinoline- | (m, 10 H), 1.45 (1, 3 H)
3-carboxamide

195 | 6-[4- 10.10(s, 1 1), 8.80 (5,1 H), 8.20 (s, 1 481 | Example
(Cyclopropylmethy!) H), 7.70 (s, 1 H), 7.45 (m, 4 H), 7.15 (m, 182
piperazin-1-yl1-4-[(2,4- | 1 H), 4.29 (9,2 H), 3.50 (m, 4 H), 3.15
difluorophenyl)amino]- | (m, 4 H), 2.90 (m, 2 H), 1.45 (i, 3 H),
7-ethoxyquinoline-3- 1.09 (m, 1 H), 0.65 (m, 2 H), 0.35 {m, 2
carboxamide H)

196 | 4-[(2,4-Difluorophenyl) | 10.70 (s,1 H),8.87(s, 1 H),8.32(s, 1 484 | Example
amino]-7-ethoxy-6-(4- H), 7.70 (s, 1 H), 7.40 (m, 1 H), 7.26 (s, 1 183
isopropyl-1,4-diazepan- | H), 7.05 (m, 2H), 6.75 (s, 1 H), 4.22 (q,

L-yl)quinoline-3- 2 H), 3.10 (m, 4 H), 2.90 (m, 1 H), 2.65
carboxamide (m, 4 H), 1.75 {m, 2 H), 1.49 {t,3 H),
1.60 (m, 6 H})

197 | 4-[(2,4-Difluorophenyl) | 10.55 (s, 1 H), 8.70 (s, 1 H), 8.20 (s, 1 469 | Example
amino}~6-(4-isopropyl- H), 7.55 (s, 1 H), 7.25 (m, 1 H), 7.10 (s,1 177
1,4-diazepan-1-yl)-7- H}, 6.85 (m, 2 H), 6.62 (s, 1 H), 3.80 (s, 3
methoxyquinoline-3- H), 330 (m, 4 H), 2.95 (m, 4 H), 2.69 (m,
carboxamide I'H), 1.47 (m, 2 H), 0.80 (d, 6 H)

198 | 4-[(2,4-Difluorophenyl) | 10.35 (s, 1 H),8.82 (s, 1 H),8.33 (s, 1 455 | Example
amino]-6-(4-ethyi-1,4- H), 7.77 (s, 1 H), 7.42 (m, 3 H), 7.20 (m, 177
diazepan-1-y1)-7- 2 H), 4.00 (s, 3 H), 3.50-3.10 (m, 6 H),
methoxyquinoline-3- 2.90 (m, 2 H), 2.28 (m, 2 H), 2.10 (m, 2
carboxamide H), 1.28 {t, 3 H)

199 4-[(2,3-Dichlorophenyl) | 10.77 (s, 1 H), 8.92 (s, 1 H), 8.40 (s, 1 502 | Example
amino]-6-(4-isopropyl- H),7.79 (s, 1 H), 7.30 (m, 2 H), 7.20 (m, 184
1,4-diazepan-1-yl)-7- 1 H), 6.70 (s, L H), 6.60 (d, 1 H), 4.00 (s,
methoxyquinoline-3- 3 H),3.40 (m, 4 H), 3.18 (m, 4 H), 2.80
carboxamide (m, 1 H), 1.65 (m, 2 H), 0.95 {m, 6 H)

e
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Example 201
4-[(2.3-Dichlorophenyl)amine]-7-ethoxy-6-( 4-slvcoloylpiperazin-1-yDauinoline-3-

carboxamide
5 A mixture of 4-[(2,3~dichlorophenyl)amino]-7-ethoxy—6—piperazin—1-quuinoline-3-

carboxamide hydrochloride (Example 175, 80 mg, 0.14 mmol), glycolic acid (38 mg, 0.5
mmol), HATU (106 mg, 0.28 mmol) and DIEA (72 mg, 0.56 mmol) in anhydrous DMF (3
ml} was stirred at room temperature for 5 hours. The crude mixture was purified with reverse
phase HPLC to give 30 mg of a yellow solid. NMR: 12.10 (s, 1 H),8.98 (s, 1 H), 8.46 (s, 1

10 H), 7.95 (s, L H), 7.65 (d, | H), 7.42 (m, 2 H), 7.35 (d, 1 H), 6.96 (s, 1 H), 4.25 (g, 2 ), 4.09
(s, 2 H), 3.60 {m, 4 H), 2.80 (m, 2 H), 2.70 (m, 2 H), 1.25 (t, 3 H); m/z: 518.

Examples 202-206
The following compounds were prepared by a similar method to Example 201 using

15 the appropriate starting materials.

Ex. | Compound NMR M/z SM
202 | 4-[(2,3-Dichlorophenyl) | 12.15 (s, 1 ), 8.96 (s, 1 ), 8.45 (s, ] 332 Examplo
amino}-7-ethoxy-6-{4-[(28)- | 1 H), 7.95 (s, 1 H), 7.65(d, 1 H), 7.40 175
2-hydroxypropanoyl] (m, 3 H), 6.99 (s, 1 H), 4.40 (m, 1 H),
piperazin-1-yl}quinoline-3- | 4.26 (9, 2 H), 3.55 (m, 4 H), 2.80 (m,

carboxamide 4H), 148 (t, 3H), 1.15 (d,3 1)

203 4-{({2,3~7]Z_)ichrlolrophenyl) 1229 (s, 1 H),9.05 (s, 1 H),8.57 (s, |532 Example
atﬁino]-?—ethoﬁy-ﬁ- {4-[(2R)- | 110), 7.96 (s, 1 H), 7.65 (d, | H), 7.50 175
2-hydroxypropanoyi} (s, 1 ), 7.40 (m, 2 H), 6.98 (5, 1 H),
piperazin-1-yl}quinoline-3- | 4.42 (m, 1 H), 4.25 (q, 2 H), 3.60 (m,
carboxamide 4 H), 2.80 (m, 4 H), 1.45 (t, 3 H),

1.20 (d, 3 H)
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64/z SM 161 4-[(2-Chl oro-4-fduoro-5- 10.95 (s, 1 H),
8.96 (s, 1 H)Y, 8.40 472 | nternedi ate

ik AU S S PSR T AT
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o dnhed B T thia 2
Hf . 8 guinoline-3-carboxamide | (g, 2 H), 4.11 (s, 2 H), 3.66 (n, 2 H),
3.27(m, 2H), 2.78 (m, 2 H), 2.71 (m,
2H),2.32(s,3H), 1.49 (t, 3 H)

205 | 7-Ethoxy-4-{(2-fluoro-4- CD:Cl> 10.47 (5, 1 H), 8.72 (s, L H), | 496 Example
methylphenyl)amino]-6-{4- | 7.26 (s, 1 H),6.95(d, 1 H), 6.92 (s, 1 185
[(28)-2-hydroxypropanoyl] | H), 6.87 (m, 2 H), 5.96 (br, 2 H), 4.41
piperazin-1-y1} quinolipe-3- (g, 1 H), 4.20 (g, 2 H), 3.66 (m, 2 H),
carboxamide 3.42 (m, 2 H), 2.79 (m, 2 H), 2.72 (m,

2H),2.32 (5,3 H), 1.49 (t, 3 H), 1.27
(d,3H)

206 | 7-Ethoxy-4-[(2-fluoro-4- CD:Clz 10,47 (s, L H), 8.72 (s, 1 H), |496 | Example
methylphenyl)amino]-6-{4- | 7.26 (s, 1 H), 6.95(d, 1 H), 6.92 (s, 1 {85
[(2R)-2-hydroxypropanoyl] H), 6.87 (m, 2 H), 5.96 (br, 2 H), 4.41
piperazin-1-yl} quinoline-3- - (9, 1 H), 4.21 (g, 2 H), 3.66 (m, 2 H),
carboxamide 3.42 (m, 2 H), 2.79 (m, 2 H), 2.73 (m,

2H),232 (s,3H), 1.49(t, 31D), 1.27
(d, 3 H)

Example 207
6-(4-Cyclopropyl-1.4-diazepan-1 -v1}-4-[( 2.4-difluorophenyl)aming]-7-ethoxvauinoline-3-
carboxamide

5 To a solution of 6-( 1,4-diazepan—1-yl)-4-[(2,4—diﬂuoropheny1)amino]-7—
ethoxyquinoline-3-carboxamide (Example 183, 100 mg, 0.227 mmol) in MeOH (10 mL) was
added I(1- ethoxycyclopropyl)oxy]tnmethyi silane (237 mg, 1.36 mmol), acetic acid (136 mg,
2.27 mmol) 4A molecular sieves (2 g) and sodium cyanoborohydride (291 mg, 4.54 mmol).
The resulting reaction mixture was stirred at reflux overnight. Water was added, the mixture
was extracted with EtOAc (3 x 30 mL), and the combined organic extracts were dried
(Nap804), concentrated and the residue purified with an ISCO chromatography system to give
100 mg of a light yellow solid. NMR: 10.66 (s, 1 H), 8.89 (s, 1 H), 8.25 (s, 1 H), 7.65 (s, 1 H),
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The foIIowmg compounds were prepared by a similar method to Example 207 using

h

9.47 (s, 1
1H,

7.78

difluorophenylamino]-
7-methoxyquinoline-3-

carboxamide

1 H), 6.97 (m, 2 H), 6.70 (s, 1 H), 3.91
(s, 3 H), 3.05 (m, 4 H), 2.70 (m, 4 H),
1.82 (m, 1 H), 1.67 (m, 2 H), 0.40 (m, 2
H), 0.27 (m, 2 H)

Ex. { Compound NMR M/z SM

208 6-(4-Cyclopropyl 10.79 (s, 1 1), 8.90 (5, 1 H), 8.31 (s, 1 | 467 | Example
pipetazin-1-yl)}-4-[(2,4- | H), 7.70 (s, 1 H), 7.40 (m, 1 H), 7.30 (s, 182
difluorophenyl)amino]- | 1 H), 7.69 (m, 2 H), 6.86 (s, 1 H), 4.25
7-ethoxyquinoline-3- (9, 2 H), 2.79 (m, 8 H), 2.65 (m, 1 H),
carboxamide 1.46 (t, 3 H), 0.71 (m, 2 H), 0.63 (m, 2

H)

209 6-(4-Cyclopropyl 10.65 (s, 1 H), 8.91 (s, 1 H), 8.30(s,1 |453 | Example
piperazin-1-yl)-4-[(2,4- | H), 7.68 (s, 1 H), 7.38 (m, 1 H), 7.30 (s, 176
difluorophenyl)amino]- | 1 H), 7.06 (m, 2 H), 6.86 (s, 1 H), 3.95
7-methoxyquinoline-3- | (s, 3 H), 2.70 (m, 4 H), 2.56 (m, 4 H),
carboxamide 1.65 (m, 1 H), 0.41 (m, 2 H), 0.30 (m, 2

H)

210 6-(4-Cyclopropyl 10.80 (s, L H),8.95(s, 1 H), 840 (s, 1 | 486 | Example
piperazin-i-y1)-4-[(2,3- | H), 7.79 (s, 1 1), 7.35 (s, 1 H), 7.28 (d, 174
dichlorophenyl)amino]- | 1 H), 7.15 (m, 1 H), 6.69 (s, 1 H), 6.60
7-methoxyquinoline-3- | (d, 1 ), 3.98 (s, 3 H), 2.71 (m, 4 H),
carboxamide 2.56 (m, 4 H), 1.65 (m, 1 H), 0.40 (m, 2

H), 6.20 (m, 2 H)

211 6-(4-Cyclopropyl-1,4- 10.69 (s, 1 H), 8.80 (s, 1 H), 8.28(s, 1 {467 | Example

diazepan-1-yl)-4-[(2,4- | H), 7.65 (s, | H), 7.36 (ma, 1 H), 7.24 (s, 177

!
LR ST
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(s 2.35 (<. H)217(S 3H) N
y @@27/ 1 féﬁ@mnpﬂazeorﬁo@qcam 8.9(s-1 T5X8.3508P( gnt&g [SW
gl%z ]]210;&61% ‘?ntggrn {726?3 %’& hgl(rg;zelﬂgﬂ p)am nol - 175(4

s 1 Eff 713 g )e.tgmo]l ((132 1 3.9 613 H),

2- meq Roxspetyqangie-6- (4 -12 H)z,,szé A6 dnch L 268 0,692 (0, 2
) carboxamide H), 1.85 (m, 1 H), 1.65 (m, 2 H), 0.42

(m, 2 H), 0.26 (in, 2 H)

213 | 4-[(3-Chloro-4- CD,OD 8.81 (s, 1 H), 7.26 (s, 1 H), 484 | Example
fluorophenyl)amino}-6- | 7.20 (m, 1 H), 7.03 (m, 1 H}, 7.00 (s, 1 178
(4-cyclopropyl H), 6.90 (m, 1 IT), 4.25 (q, 2 H), 2.88
piperazin-1-y1)-7- {m, 4 H), 2.79 (m, 4 H), 1.84 (m, 1 H),
ethoxyquinoline-3- 1.52 (1, 3 H), 0.55 (m, 2 H), 0.48 (m, 2
carboxamide H)

214 6-(4-Cyclopropyl CD;0D 8.78 (s, 1 H), 7.23 (s, 1 H), 464 | Example
piperazin-1-y1)-7- 7.06 (dd, 1 H), 7.01 (s, 1 H), 6.94 (m, 1 179
cthoxy-4-[(2-fluoro-5- | H), 6.79 (d, 1 H), 4.23 (q, 2 H), 2.80 (m
methylphenyhamino] | 4 H), 2.69 (m, 4 H), 2.20 (s, 3 H), 1.69
quinoline-3- (m, 1 H), 1.51 (t, 3 H), 0.50 (m, 2 H),
carboxamide 0.42 (m, 2 H)

215 | 4-[(3-Chloro-2- CD;0D 8.76 (s, 1 H), 7.25 (s, 1 H), 484 | Example
fluorophenyljamine]-6- | 7.17 (dd, 1 H), 7.06 (d, 1 H), 7.02 (s, 1 180
(4-cyclopropyl H), 6.95 (m, 1 H), 4.24 (q. 2 H), 2.88
piperazin-1-yl)-7- (tm, 4 FI), 2.72 (m, 4 H), 1.70 (m, 1 H),
ethoxyquinoline-3- 1.52 (1, 3 H), 0.50 (m, 2 H), 0.43 (m, 2
carboxamide H)

Example 216
4-[(. 2.4-Difluorophenylamino]-7-(2-hydroxyethoxy)-6-(4-methylpiperazin-1 -yliquinoline-3-

carboxamide

To a solution of ethyl 7-(2- {{tert-butyl(dimethyDsilyljoxy }ethoxy)-4-[(2,4-

diﬂuorophenyl)amino]—6—(4—methy1piperazin—1—yl)quinoline-3-carboxylate (Intermediate 162,
0.200 g, 0.33 mmol) and formamide (0.132 mL, 3.33 mmol) in DMF (5 mL), heated at 100°C
for 30 minutes, was added a solution of sodium methoxide in MeOH (0.5M, 0.85 mL, 0.43



[ i ne- 3- 2.70 (s, 4
yl)quinoline-3- (n, 2 H, 3.31 (s, 3 H,
carboxam de H), 2.32 (s, 4 H, 2.29 (s, 3 H), 2.16
(s 3 H) 167 4-[(2-Chloro-3- 11.14 (s, 1 H), 9.43
1 H, 8.27 488 Internediate fluorophenyDam noj-7-

( 467-84 (m 1 Fl), 7.76 (s, 1 164 Lrcpro0700133
»2026'07/ oxyethoxy) 6-(4- H, 7.42 (s, 1 H), q%%z f

met hyl pi perazin-1- 7g84 (d, 1 H, 7.24 (d 1
|:|j 4.78 ~ yl)quinoline-3- (n, 2 H), 4.29 (m 2 H)
SmbB1) . (Aver B hours Q@r&@?ﬁﬁmag@ooiéh waBy %? m(LérvasgédedSangﬁl_]i o3 oh
m;;ihmi ‘?_"Yaﬁf’é W&% E{O;A c(3x {%mL)ngzi'Fom}ggedprﬁa@g FrilEétavee concentrated
n‘md piptpdamypaiviorfiaprdé-sol{itson (110 M)in THF, 4 2n1() Sdded. THD mixfradfis
( mow&]:d to lér@ foﬁl%ioﬁﬁwg@?(()f@ mE Xe}/s add%d gnécli the mixiure was exiracted with
> EtOAc (3 x 10 mL). The combined organic extracts were concentrated and the residue
purified with reverse phase HPLC. The product was recrystallized (hexanes/acetone) to give
85 mg (56%) of a yellow solid. '"H NMR: 10.73 (s, | H), 8.85(s, 1 H), 8.29 (5, 1 1), 7.66 (s, 1
H),7.37 (t, 1 H), 7.26 (s, 1 H), 7.03 (m, 2 H), 6.80 (s, 1 H), 4.87(t, 1 H), 4.16 (m, 2 H), 3.79
(m, 2 H), 2.76 (s, 4 H), 2.37 (s, 4 H), 2.18 (s, 3 H); m/a: 458.
10
Example 217

The following compound was prepared by a similar method to Example 216 using the
appropriate starting material,

Ex. | Compound NMR Mz SM
217 | 4-[(3-Chloro-2- 10.69 (s, 1 H), 8.88(s, 1 1), 8.31(s, 1 | 474 | Intermediate
fluorophenyl)amino]- | H), 7.70 (s, 1 H),7.30 (s, 1 H),7.23 (8, 163

7-(2-hydroxyethoxy)- | 1H),7.08 (s, 1 H), 6.84 (m, 2 H), 4.87
6-(4-methylpiperazin- | (t, 1 H), 4.18 (m, 2 H), 3.80 (m, 2 H),
1-yl)quinoline-3- 2.81(s,4H),2.37(s,4 H),2.18 (5, 3

carboxamide 0

15 Preparation of Starting Materials

Intermediate 1

Ethyl 4-1(2,3-dichlorophenyDamino]-7-methoxy-6-(. 4-methylpiperazin-1-ylquinoline-3-
carboxylate

20 A mixture of ethyl 6-bromo-4-[(2,3- -dichlorophenyl)amino]-7-methoxyquinoline-3-
carboxylate (Intermedlate 155; 400 mg, 0.82 mmol), tris(dibenzylideneacetone)
dlpalladlum(O) (60 mg, 0.066 mmeol), (R,8)-2,2-bis(diphenylphosphino)-1,1° -binaphthyl (124
mg, 0.20 mmol), Cs2CO; (390 mg, 1.2 mmol), and MN-methylpiperazine (227 ul, 2.05 mmol)
in anhydrous toluene under N, was heated at 100°C for 18 hours. The reaction mixture was

25 filtered, concentrated, and the crude oil purified by reverse phase HPLC to give 117 mg of 2
solid; m/z: 489,




x h37/i S?p(e:rg’zi o 4l (S]m 2 H)H? 4.28 On, 2 H, 3.88
yl)quinoline-3- (s, 3 H), 3.27 (s, 4 H, 2.84 (s, 4
carboxarnide H, 2.65 (s, 3 H, 2.44 (s, 3 H 169
4-[(2,5- 10.66 (s, 1 H, 8.88 (s, 1 H), 8.32 472
| Rb@sodmdioas € Di fl uorophenyflamino]- (s, 1 ﬂ@ngﬁoo%@bms
(s, 1 H, 7.23 e(sséel(l ﬁ572 Zs)s(z met hoxyet hoxy) - 6-
Z43§re§hmyls|p|;|)era2|nl 6.62 (n, 1H) 4.27 (m 2H)281
3 Iptsrmedia®dtissol i ne- 3- (|237 ,335(213'(‘08 3 H)
ve) 20077 11BEARAAR 885 st nefof bt betpuntnns
RIS 170 @Blichl or 0-2- 10.70 (s, 1 H), 8. 84 (s,
]_ Hix, i&]ﬂﬂ]go]ﬂﬁ&; I nt er meoloit (S Ill,IUI kgyﬂﬁwwn o] SM (s,
1 Jﬁ]')’ ﬁgqule[%h argphenwl)a 0]-77 13 1 H, 7.03 Ktthnediato
( 22 metd KER %95%1 @henDarpiyo (tm
HJT , methoxy-6-(4-methylpiperazin-1- -yl}quinoline- 165
3-carboxylate
3 Ethyl 4—[(3,4-d:ichlorophenyl)amino]-7~ Intermediate
mcthoxy—6-(4—met}1ylpiperazin-l—yl)quinoline- 166
3-carboxylate
4 Ethyvl 4—[(2,4—diﬂuoropheny1)anﬁno]-7— 4538 Intermediate
methoxy-6-(4-methylpiperazin-1 -yl)quinoline- 167
3-carboxylate
3 Ethyl 4-[(2,3-dichlorophenyl)amino]-7- Intermediate
methoxy—6-morpho1i11-4—y1quinoline—3— 155
carboxylate
6 Ethyl 4~[(2,4-diﬂuorophenyl)amino]-7— Intermediate
methoxy-6-morpholin-4-ylquinoline-3- 167
carboxylate
7 Ethyl 4-[(3,4-dichlorophenyl)amino]-7- Intermediate
methoxy-6-morpholin-4-ylquinoline-3- 166
carboxylate
8 Ethyl 4-[(3,4-dichlorophenyl)amino]-7- Intermediate
methoxy-6-piperidin-1-ylquinoline-3- 166
carboxylate
9 Ethyl 4—[(2,3—dichlorophenyl)amino]-6- Intermediate
methoxy-7-(4-methy1piperazin-1—yl)quinoline- 168
~{ 3-carboxylate
0 Eﬂiyl 4-[(3.4-dichlorophenyt)amino|-6- Intermediate
methoxy-7-(4-methylpiperazin-1 ~yDquinoline- 169
3-carboxylate




met hyl pi perazin-1- 6.85 (s, 1 H),
yQqui noline-3- (s, 2 H, 3.74 (s, 2 H),
carboxam de H), 2.74 (s, 4 H, 2.34 (s, 4 H),
(s, 3 H 171 4-[(2-Fluoro-4- 10.82 (s, 1 H),

6.75 (m 1 H),
3.33 (s,

4.23
3

2.15
8. 86

(s, 1 H, 8.29 455 Internedi ate nethyl phenypam noj-7-
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carboxylate
12 Ethyl 4-(2,3-dichlorophenyl)amino]-7-ethoxy- | 504 Intermediate
6-(4-methylpiperazin-1-yl)quinoline-3- 171
carboxylate
13 Ethyl 4-[(2,4-difluorophenyl)amino}-7-ethoxy- Intermediate
6-morpholin-4-ylquinoline-3-carboxylate 170
14 Ethyl 4-[(3,4-dichlorophenyl)amino]-7-ethoxy- Intermediate
6-morpholin-4-ylquinoline-3-carboxylate 172
15 Ethyl 6-[4-(tert-butoxycarbony!)piperazin-1- 575 Intermediate
y1]-4-[(2,3-dichloropheny!)amino]-7- 155
methoxyquinoline-3-carboxylate
16 Ethyl 4-[(2,4-difluorophenyl)aminc]-7-fluoro- | 445 Intermediate
6-(4-methylpiperazin-1-yl)quinoline-3- 173
_ carboxylate
17 Ethyl 4-[(2,3-dichlorophenyl)amino]-7-fluoro- . Intermediate
6-(4-methylpiperazin-1-yl)quinoline-3- 174
carboxylate
18 Ethyl 4-[(2,4-difluorophenyl)amino]-7-fluoro- Intermediate
6-morpholin-4-ylquinoline-3-carboxylate 173
19 Ethyl .4— [(2,3-dichlorophenyDamino]-5-fluoro- Intermediate
6-(4-methylpiperazin-1-yl)quinoline-3- 175
carboxylate
20 Ethyl 7-cthoxy-4-{(4-ethylphenyl)amino]-6-(4- | 463 Intermediate
methylpiperazin-1-yl)quinoline-3-carboxylate 176
2F- | Ethyl 4-[(3-chloro-4-fluorophenyl)amino]-7- 487 Intermediate
ethoxy-6-(4-methylpiperazin-1-ylquinoline-3- 177

e




gui nol
(s, 4
(s, 3
(s, 1

MeY$ehphsAy| ) am nol- 6-

(s, 1
H), 6.
1H),

s, 1 H, 413 (m 2H),
i ne-3-carboxamde (m 2 H),
H, 2.60 (m 1 H, 2.43
H, 0.96 (d, 6 H)
H, 8.95 (s, 1 H, 8.27 496
(s, 1 H,
154 (4-isopropy|piperazin
89 (m 1 H), yl)-
6.71 (d, 1 H), 4.25
2+ 354 \o,

7.

R
3.33 (s,

3 H,

(s, 4 H,

I nt er medi at e

64 (s,
1- H,

Z1

2.68
2.27

173 4-[(2-Fluoro-5- 10.75

%%g%?ﬂ%ﬂﬁ%%

7-4-2- met hoxyet hoxy) 6.83 (s,
qU|noI|ne 3- carboxan1de

4

( S

( PineZ
2

\;

om 2+
n(pﬁ'mﬁg_L 2.45 (s, 4

1_.-

:B/I/zl%?” (s,

33

O

74

m

44\2. 3-
| qui nal

Bthy{ 4/G.¢-didloropheyyDa@BOT &894
m#m%{h?lpl%gxﬂmni ?rl)qumohne-&

ch] or ophenyfi am nol - 7. net
IT"REY8%car boxani de di hvdr och

GRET/ GB200// 0

hoxy- 6- pi pera
| oride To a

féﬁlﬁ:diate

z%7ﬁ- | -v

L4 0\

SORHIL |
1.

3

yqui

{344

Githydd-[(2, x-dfchmeglﬁﬁﬁ)tmﬁo}aﬁétﬁuxw

d b Il 5
ﬁ)ﬁ}%@i‘ IEB %1 jt'lil” le%tt%l chl or

el - yl}plpera2|ne 1- car

b24 24

2oV ed

Cify or oTmEt frarmne

ophenypam no]

Ihternediate

-7l et h
boxyl at e (Exanple

\AA S

under reduce sur
RBOR QmorpiC m‘ﬁﬂ{ﬂ“’gﬁl}nﬁﬁf i ed wi

pngmmmystals mere coIIected

@tusrm [(ﬁe]ﬂ&o—ﬁ'ﬂ%r&phe@![ hﬁh«gﬁ hogn$

—the—soelve
he resi due was
t h et her eal
washed with
1H NVR: 11

o
HGZ8 The
Et 20
95 (s

' Esﬁgl + ezn]osag, ﬁq)

oul | u (.-.6\., II

“Ig500 (s,
glethllpl}q)lyl)afplrggfi {opgphtingdy , 10
H)}um&m@ice(rﬁoxyl&el'b , 3.17 (m

445 - Exampl es - 175-185  The fq

1H).

°8.45 (s, 1
.37 (in, 2 H)
4H), 3.07 (n
[l owi ng conpd

|.IBt§:n\nediate
179. 21

4 H);

unds

—-f—rsn—r/-\\jpmﬁcﬁl—\o.l}

.)Eég {FlEhls

P-4ty ophpsPasiigsl o d

D phapitinatghoBi-aylhngdine®mt er i al g
&fbodsiul e hydrochloride salt

¢ Exanpl e 17
Sone exanpl
S.

dntergidige
§57 Wer e

Ethyl 7-ethoxy-4-[(4-ethylphenyl)amino]-6-

morpholin-4-ylquinoline-3-carboxylate

450

Intermediate
176

Ethyl 4-[(2,3-dichlorophenyl)amino]-?-ethoxy—

6-morpholin-4-ylquinoline-3-carboxylate

490

Intermediate
171

29

Ethyl 4-(2,3-dichlorophenyl)amino] -7-ethoxy-
6-(4-isopropylpiperazin- lrwj_/l)quinoline—?)—

carboxylate

530

Intermediate
171

30

Ethyl 4»[(2,3—dichlorophenyl)amino]~7-ethoxy~
6-(4-methyl-1,4-diazepan-1-yl)quinoline-3-

carboxylate

516

Intermediate
171

3

Ethyl 4—[(2,3—dichlorophenyl)amino]-7—ethoxy-
6-(3-hydroxypyrrolidin-1-yl)quinoline-3-

carboxylate

489

Intermediate
171

32

Ethyl 4-[(2,3-dichloropheny!)amino]-6- {4-2-
(dimethylamino)ethyl]piperazin—l-yl} -7-

559

ethoxyquinoline-3-carboxylate

Intermediate
171




Ex. Conpound NVR Mz SM 175 44(2,3- 10.78 (s,

8.92 (s, 1 H), 8.36 (s, 1 460 Exanple
Di chl or ophenyl)am no]-7- H), 7.76 (s, 1 H), 7.31 (s, 1
Hy, 7.24 125 ethoxy-6-piperazirt-1- (d, 1 H), 7.13
(m 1 H, 6.66 (s, 1 H), yl qui noline-3- 6.57 (d, 1
Ryvo 261)7/?1904(5‘1 2 H, 2.86 (m 4 car boxam 9&/2{32007%01}_53
(m 4 , 41 (t, 3 H) 176 4-[(2,4- 10.80
8.91 (s 1 H) 8.35 (s, 1 443 Exanple
Difl uorophenyl)am no] 7- H) 7.70 (s, 1 1 1) 7. 407(era
(11?_# Copifugd 20~ T Iuﬁby i VLau] MR T s 18Mn. 1
H)33 3| Byl @<(2,33di¢HjoropBensiBantinn]-7-ethoxyal B@xamzdle i) H) Inte?];le?d?ate
it “E”(éf‘eeﬁﬁgﬁ’fe%"ﬁe ™10 65 (| 1 k- 8 76 (471
H, sﬁlﬂule%‘*nefeaféw anple [(2,4] H), 7.56 (s, 1 H),
71. 39 [Ethylll—[ﬁ)tirduﬁllolo@henyl)ammo -7-ethoxy- | 517 Intermediate
6-(4-ethylpiperazin-1-yi)quinoline-3- 172
carboxylate
35 Ethyl 4-f(2.4-difluorophenyl)amino]-7-ethoxy- | 485 Intermediate
6-(4-ethylpiperazin-1-yl)quinoline-3- 170
carboxylate
36 Ethyl 4-[(3-chloro-2-fluorophenyl)amino]-7- 501 Intermediate
ethoxy-6-(4-sthylpiperazin-1-yI)quinoline-3- 178
carboxylate
37 Ethyl 7-cthoxy-6-(4-ethylpiperazin-1-y1)-4-[(2- | 481 Intermediate
fluoro-5-methylphenyl)amino]quinoline-3- 179
carboxylate
38 Ethyl 4-[(3-chloro-4-fluorophenyl)amino)-7- 501 Intermediate
ethoxy-6-(4-ethylpiperazin- 1 -yl)quinoline-3- 177
carboxylate
39 Ethyl 7-ethoxy-4-[(4-ethylphenyl)amino]-6-(4- | 477 Intermediate
ethylpiperazin-1-yl)quinoline-3-carboxylate 176
40 Ethyl 6-[4-(2-cyanoethyl)piperazin-1-yl]-4- 541 Intermediate
[(2,3-dichlorophenyDamino]-7- 171
ethoxyquinoline-3-carboxylate
41 Ethyl 4-[(2,3-dichlorophenyl)amino]-7-ethoxy- | 503 Intermediate
. 6-(4-hydroxypiperidin-1-yljquinoline-3- 171
carboxylate |
42 | Ethyl 7-ethoxy-4-[(4-ethylphenyl)amino]-6-(4- | 477 Intermediate
methyl-1,4-diazepan-1-yl}quinoline-3- 176
carboxylate

T
L




1277 di'tiuor ophenyfiamnol-7- (s, 1K) 600 (m 2 H). e

6.65 (m 1 H), met hoxyqui nol i ne-3- 3.86 (s, 3 H),
3.7OEm 1 H, 3.00 (m carboxam de 4 H), 2.65 (m
411), 1.55 (m 2 H WD 2007/ 119046PCT/ GB2007/ 001338

- 75 - Ex. Conpound NVR Mz SM 178 4-[(3-Chl oro-4-
CRRShoe7 i Madl (s, | |‘|) , 8.77 (s, 1 H) 444 %%5&7/%1338
fl uorophenyl )am no]-7- 7.28 (s, 1 H), 7.07
6.87 (m 64 ethoxy6p|per@2|n1 2 H 6.72 (in, 1
H, 6.14 (br s, 2 H), yl qui nol i ne-3- 4.21 (q,_n2/1'|),
2&&( fha £ 70 (lll Tal UU)\all --;, = PSME
3l [ 1787 hoxy-4-[(2-f L uoro-5 2 10.45%%, 1
H) ’43 3. ﬁhyég (2.4 d}ﬂ}loroﬁ@nyl)gxmpﬂpﬂ -ghoxyret 4571 phenyDam nRierdediate
7.126 (Sﬁr(ﬁhﬁlﬂh}f})ﬁfﬂ@&ﬂ—ﬁI}l)qdmomeﬁ 6.95 (s, 1 65 1778
pi|per a Yl qui nol i ne- 3- 6.86 (m 1 H, 6 (n,
1[H). Afa‘EZ] carboxamde(q, 2 H} 2.90 (n, 4 H
2.1 73 (|rEthylid-Fp,4-difluorophenyl)amino}-7- -cthoxy- | 471 Intermediate
6-(4-hydroxypiperidin-1-yl)quinoline-3- 170
carboxylate
45 Ethyl 4-[(3,4-dichlorophenyl)amino] -7-sthoxy- | 531 Intermediate
6-(4-isopropylpiperazin-1-yl)quinoline-3- 172
carboxylate
46 Ethyi 4-[(24-difluorophenyl)amino]-7-ethoxy- | 499 Intermediate
6-(4-isopropylpiperazin-1-yl)quinoline-3- 170
carboxylate
47 Ethyl 4-[(3 -chloro-2-flunorophenyl)amino]-7- 515 Intermediate
ethoxy-6-(4-isopropylpiperazin-1-yl)quinoline- 178
3-carboxylate
43 Ethyl 7-ethoxy-4-[(2-finoro-5- 515 Intermediate
methylphenyl)amino]—6-(4-isopropy1piperazin— 179
I-yl)quinoline-3-carboxylate
49 Ethyl 4-[(3-chloro-4-fluorophenyljamino]-7- 491 Intermediate
ethoxy—ﬁ—(4—isopropylpiperazin—1—yl)quinoiine~ 177
3-carboxylate
50 Bthyl 4-{(2,4- dlﬂuorophenyl)ammo] -T-ethoxy- | 484 Intermediate
6-(4-methyl-1,4-diazepan-1-yl)quinoline-3- 170
carboxylate
51 Ethyl 4-[(2,3-dichlorophenyl)amino]-6-(4- 517 Intermediate
isopropylpiperazin-1 -yD-7-methoxyquinoline- 155
_ 3-carboxylate
52 Ethyl 4-[(2,4-difluorophenyl)amino]-6-(4- 484 Intermediate
isopropylpiperazin-1-yl)-7-methoxyquinoline- 167
3-carboxylate




2,18 (s,

car boxam de 4
4- Di azepan-1-yl1)-4- 10.70

'3 H), 1.49 (t, 3 H 180 4-[(3-Chloro-2-

cb2C 2 10.51 (s, 1 H), 8.75 (s, | H), 444 Exanple
fl uorophenypam no]-7- 7.27 (s, 1 H, 7.06 (m 2 H),
6.90 (in, 66 ethoxy-6-piperazin-1- 1 H),
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VEIR il (@@ rdifiibidplenyl)amino]-7- 470 Intermediate
methoxy-6-(4-methyl-1,4-diazepan-1- 167
yDquinoline-3-carboxylate
Ethyl 4-[(2,3-dichlorophenyl)amino]-6-(4- 503 Intermediate
ethylpiperazin-1-y1)-7-methoxyquinoline-3- 155
carboxylate
Ethyl 4-[(2,4-difluorophenyl)amino]-6-(4- 470 Intermediate
ethylpiperazin-1-y1)-7-methoxyquinoline-3- 167
carboxylate
Ethyl 4- [(3,4-dichlorophenyl)amino]-6-(4- 503 Intermediate
ethylpiperazin-1-y1)-7-methoxyquinoline-3- 166
carboxylate
Ethyl 4-[(3 ,4~dichlorophenyl)amino]_-6—(4- 517 Intermediate
isopropylpiperazin—l~y1)—7-meth0xyquinoline- 166
3-carboxylate
Ethyl 4-((3,4-dichlorophenyl)amino]-7- 503 Intermediate
methoxy-6-(4-methyl-1,4-diazepan-1- 166
yDquinoline-3-carboxylate
Ethyl 4-[(3 ,4~dich]or0pheﬁyi)am1’no] -7-ethoxy- | 517 Intermediate
6-(4-methyl-1,4-diazepan-1-yl)quinoline-3- 172
carboxylate
Ethyl 7-ethoxy-4-[(2-flucre-5- 481 Intermediate
methylphenyl)amino}-6-(4-methyl-1,4- 179
digzepan-lfyl)quinoline—3 -carboxylate
Ethyl 4-[(3-chloro-4-fluorephenyl)amino]-7- 487 Intermediate
ethoxy-6-(4-methyl-1,4-diazepan-1- 177
yhquinoline-3-carboxylate
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yl]-4-[(3—chloro—4—fluorophenyl)amino]—7- 177
ethoxyquineline-3-carboxylate

65 Ethyl 6-[4-(tert-butoxycarbonyl)piperazin-1- 553 Intermediate
ylJ-7-ethoxy-4-[(2-fluoro-5- 179
methylpheuyl)amino]quinoiine~3-carboxylate

66 Ethyl 6-[4-(tert-butoxycarbonyl)piperazin-1- 573 Intermediate
yl]-4—[(3—chloro~2-ﬂu0rophenyl)amin0}—7— 178
ethoxyquinoline-3-carboxylate

67 Ethyl 7-methoxy-4-[(3-methoxy-2- 465 Intermediate
methylphenyl)amino] -6-(4-methylpiperazin-1- 181
yDquinoline-3-carboxylate

68 Ethyl 4—{(4—chIoro~2—methylphenyl)amino] -7- 1 469 Intermediate
methoxy—6~(4-methylpiperazin—I—yI)quinoline- 182
3~carboxylate

69 Ethyl 4—[(3—ch1oro-Z-methylphenyl)amino]—7— 463 Intermediate
ethoxy-6-(4-methylpiperazin-1 -yDquinoline-3- 183
carboxylate

70 Ethyl 4-[(3—chioro—2-ﬂuorophenyl)amino]-7- 486 Intermediate
ethoxy—6-(4-methylpiperazin~I—yl)quinoh'ne-3— 178
carboxylate

71 Ethyl 7—ethoxy~4~[(3-ethylphenyl)amino]—6-(4- 462 Intermediate
methylpiperazin-1 -yDquinoline-3-carboxylate 184

72. Ethyl 4_—[(3—chloropheny1)amino]-’7-ethoxy-6~ 469 Intermediate
(4-methylpiperazin-1-yl)quinoline-3- i85
carboxylate




car boxani de 4 H),
7- Et hoxy- 4- R2-fl uoro-4- CD2Cl2 10.37 (s,

(s, 1
1H)),

1.65 (n,

H), 424 Exanpl e

6.85 (in, 1 11), 6.80 (m

pi perazin-1-yl quinoline-3- 3 H),

\% 261)7/'1'1))046

carboxam de 2.60 (n,
H) Exanpl e 186

SgE
1H,

154
4.10 (q,

4 H),

2 H,

8. 63

nmet hyl phenypam no] -6- 7.15 (s,

2.78

228 S0 0bis38

2. (4- {3 (Am nocar bony1l) - 4- 1¢£., 3- di chl or ophenyDami nol -

- met hoxyqui nol i n- 6-yl } pi per azi nl

-v1) - 2- oxoet hvl

aFRt af €omddanad SOl utTon—of
Ap(213-d chiar ophenyDam noj - 7- met %&@l\%{ pi per a2h- 1- y
| b noFiAd: (Chioxrbbymhael ik o¢HEO! T de ( Exariemeds
1J74, La;ﬁbxgng,m,g.etgﬁpl 1- j}lqmgﬁnggopr opyl et hyl amine. (160
gb, 0 CZb gﬂ}% HF (1 10C under N2, ‘was
ded| dF Opiii Se over 10 mnutes a gol ution of
21'Bh| pEtbyl 2-[Ghobbtdny flucaGBinidhiop ot pl 480, 28 ot ) it
(RO M, £ n at -10 C, the
slol veh O\R{gst(r%ﬁo%% r"hzrl?gl ¥1%|""§Elﬁlﬁ‘?:g 10 pressure clﬁ§i7 t he
reesi d,l‘é‘rbﬁ’éﬁl‘tt? ti oned between EtO0Ac{and sat ur at eq
%eou&hﬂ\la‘%%ﬁzﬁ 3&5&1 ARG dany I ayefr was—|-d
?NaZS% . 1Iter§ angﬁhg%yn){:en@r at e (.dzf8 and the regrft%%dlate
s cf Y&ehyippyadn-f-vhwminelzrc-/ Et 0AE to give 100 ]A88
oIidcanFyIateS 98 (s 1 H) 8. 46 (s, 1 11), 7.78 (s, 1
T R 43 @l 3 melhyfery o 7'/’ [Hrit—1 822
1%5{ 5 é@l c?meiyﬁ}!‘mﬁ‘%"] $21y "3 98 (¢ Integnedjate
Oxxtﬁ-[%meﬂwlpns:ra(zmﬁ~y1)4u¢ghne- D7 (s, 3 H); i
. Mrb&yﬁkml es 187-190 The fol | owi ng conpounds
t ) imilar nethodlto Fxanple 186 using
{|Hé appPoprPey eSOy materi al 5%6620 WO Tntermediate
4007/ |G RTnGRR-6QT-o@lIpi38azin-1£7| - Ex. Conpou 1@!90NI\/R
Mz S 19_5931 | pi perazin-1f CD3CD 8. 77 1
Hs 7M9i‘§‘7°’ ¢ D—R%%%% Exanple vyl)-4-[(2,3- 7 13 (dd,
178, Eﬁle%J[(é %dlﬂmorpghem@am@ok% 1 1% Tntermediate
di chl oﬁeﬂxlaksemmm@mm}amﬁuld)mmcﬁmﬂ (dd, 1 H, 3 (s,
3 H.33 %xlt rrethoxqu noline-3-{(n, 4 H, 2.f5 (n, 2
) 67 0 e
79 Ethyl 7—methoxy—6-(4 -methylpiperazin-1-yl)-4- Intermediate
{ {2~methyl-3- 192
(trifluoromethyDphenyl]amino} quinoline-3-
carboxylate
80 Ethyl 4—[(4—chlorophenyl)amino]-7—methoxy—6— 455 Intermediate
(4-methylpiperazin-1-yl)quinoline-3- 193
carboxylate
81 Ethyl 4-[(2-fluoro-4-methylphenyl)amino]-7- 453 Intermediate
methoxy-6-(4-methylpiperazin-1-yl)quinoline- 194
3-carboxylate
82 Ethyl 7-methoxy-6-(4-methylpiperazin-1-yl)-4- | 480 Intermediate
{[3-(trifluoromethyl)pheny!]amino} quinoline- 195
3-carboxylate




- carboxam de 1.99 (s,

6- (4- Acetyl pi perazin-1- CD2Cl12 10.42 (s, 1 H, 8.82

(s, 1 H, 502 Exanple yl1l)-4-[(2,3- 7.34 (s, 1 H),

7.13 (d, 1 H, 6.97 (m 1 175

di chlorophenyl)anmino]-7- H, 6.79 (s, 1 H) 6.60 (d, 1

o 2 1, 2 ve carboxam de (m TP WERLE

(S 3 H, 1.51 (t_ 3 H) l_g,%_

6- (4- Acetyl 144 dLazepan- -47_5_“(‘3'; rl/lf—)l),o 8L.?5 gsbnl

R R R L S

di|&al orﬁﬂ:p'h@ﬂycbx)rarﬁmz})ro?& (in, 1 H{468. 70 (s, 1 Hhtermediate

g gg (Bqneﬂ%l Eguylia 1@%'@%?&%@%&90% 'oiam'Ardés( an’ 12 7,91) ’

170 (rﬂ)il‘mnqh}le% ErEylge 3 H) 190

- A I S, L 1T, :

?S ,@41 ?gjgé@%%?@&m&@w oxyfk%?é (2-fl uoi o-itf%glate

(4, 1 6o TZIH)IY%‘“‘Q 15, L 185

44{met h)chlpbrehgpbam nol] H, 6.87 (m R H), 5.97 (br, 2

H) 85 4 %}f’l 4-[(3-chloro-2-methylphenyljamino]-7- | 496 Intermediate
ethoxy-6-(4-methyl-1,4-diazepan-1- 183
yl)quinoline-3-carboxylate

86 Ethyl 7-ethoxy-6-(4-ethylpiperazin-1-y1)}-4-[(3- | 480 Intermediate
fluoro-2-methylphenyl)amincjquinoline-3- 150
carboxylate

R7 Ethyl 7-ethoxy-4-{(3-fluoro-2- 480 Intermediate
methylphenyl)amino]-6-(4-methyl-1,4- 190
diazepan-1-yl)quinoline-3-carboxylate

88 Ethyl 7-ethoxy-4-[(2-fluorc-4- 467 Intermediate
methylphenylamino]-6-(4-methylpiperazin-1- 196
yhquinoline-3-carboxylate

89 Ethyl 7-ethoxy-4-[(3-methoxy-2- 479 Intermediate
methylphenyl)amino]-6-(4-methylpiperazin-1- 197
yDquinoline-3-carboxylate -

950 Ethyl 4-[(2,5-diflucrophenyl)amino]}-7-ethoxy- | 471 Intermediate
6-(4-methylpiperazin-1-y1}quinoline-3- 198
carboxylate

9 Ethyl 4-[(2,5-difluorophenyl)amino]-7-ethoxy- | 485 Intermediate
6-(4-ethylpiperazin-1-yl)quinotine-3- 198

i-carboxylate

92 Ethyl 4-[(2,5-difluorophenylamino]-7-cthoxy- | 485 Intermediate
6-(4-methy!-1,4-diazepan-1-yl)quinoline-3- 198
carboxylate




qw nol i ne- 3- car boxani de (q, 2 H, 3.58(m 2 H, 3.46
(m 2 H, 2.78 (m 2 H, 2.66 (n, 2 H, 2.32 (s, 3
H, 2.04 (s, 3 H, 1.49 (t, 3 H Exanpl e 191
4-112, 3- Di chl or ophenvCani nol- 6- (4-glycoloyl pi perazin-1
-v1)-7-met hoxyqui nol i ne-3- carboxam de 5A m xture of
2wo4odr3mha@m nocar bonyl) - 4-[ (2, 3-di chl or ophgryesiRelsss’
- met hoxyqui noli n-6-y1} pi perazi n-1-yl) - 2- oxoet hyl
acetate (Exanple 186, 70 ng,,0.13 mml), K2C®B (0.5 g,
3.6 mol), MeOH (5 nalL), and vvater (1 nm) was stirred

Vv gl@r Fompomnd! L four—Mbst—ef—t+he—selvent—was—ennved
rpdllo(ypg pressure. and the reglﬂﬂﬁg%artltl Sikd
323\,\,e(=ﬁthyl T-cflsef-(4 iy fiderazip-1 g &-[ B ﬁ“m (10 nL) . ThBermediate
ESi r@ﬂuop(;@g,g@ ok n the separatory if I,
D and V’@S col f%ct%%in%}q@hﬁ?r gtl om. The agueous lég';er
as_f uff IS @ ®xt racted with Et OAc, |and the conbilned

oy¥an Ethﬁﬂt[@@%ﬁemﬂj]ﬁlygﬁmﬁ(q K Nazb(agg, fFttered; In?éxlfﬁediate
cpnce r. reduc
2007/ 1f%3§’§g‘8|“f“@ Pg‘o%%"hneﬁs - pressure to!¥ive a

spl i d| fahemtldtc al by NVR and LC-MS {o the earlier
5er | Byl 4- Q_MJ. |||cj+0 gve—25 : o

1. 85 %y {@ 00&“%%%ET€|§ SR s 1 h, %

1 H, ﬁ%eﬂ?(@lpe’fﬂw FquimptingHd, 1 H), 7.21 (t, 1206,

q. 78 @rboﬂyldt@ 665 (d 1H) 4&?;“, 1 H, 4{14 (d,
= H 57 3.45 (m 21 H)

1% Ewi [%3 d“‘g](?ﬂ"i’heéﬁ?éﬁlé%a? ghopgy| 503 Intermediate

4-1(2 %c4we@nm@pme@mmamn 7- et hoxy- 644- ( 2- hyghyjoxyet

Hy Dpi [p@magids 1- yl i qui nol i ne-3- caf boxam de A m xture

CI

40 23- ELALGA S enphoaden Pl 7reteso k4 6- pi per azi Nlemyddne
i[nol i jieiarethiPipeariboxhibi@dene(3Exanpl g 175, 67 ny, | ,146
ol )i angd. %H/col al dehyde (26 ng, .43 mol) in
t .
H
q

= O T C

A

| udne (6 ni, 5:1) was heatled to reflux for 1
88 .| Efyb4-H@ 3 divictmIphinxharim]-Mas conment r at ed anPintormediate
I SsQ eu@@@@,;[e]ﬂﬁ g il hquem@@hddn £ i acet oxybor phydri de
155 ngrﬁ yp(l;ls a )y}a)cetl c acfd (0.1 nl) we{re%
added d‘{aﬁe react| on m xture was heated to refl ux
1Y 1 Bigi-[(4-viAtreB-wasphasifiedinoi@nd [[4ag M XTUTe ertarhed

Mt h [EL ijned 15 organig

ext ract %&éﬂaﬁﬂﬁ%&%%é&’)’mﬁ?&t ered, concentf®&fed,

and t|lEb¥ERiedue purified with reverse phase HPLC to

gince | Shyra(o3- dléhl&%ﬂe@{yaéﬁlb]'ﬁaethok 1o w’ * I%fémé ate

. 95 (734—%%311}_1%&&12 -1 l)qu oling 31 m g I 8

[ H), { T’Hj *?%(mzH),720(sl
3

§. 25| capoxglab) , 3.80 (m 2 M), 3.50 (m 4 H), 2o (m
_nth:- 503

540 -—nth:

_idgm) Eglgﬁ%i Ty gggomphenmmllﬁoé Bfegll%yov i*fYy conpounds %P@dlate
br epar dHeByripgrEingrdlaeideine3of Exanpl e 192 usi ng 2ohe
approperﬂbeajdaest arting materi al s Ex. Conpound |N1VI R
—=—$SM-193 (2.3- 10 69 (Q .~ 8 85 (S 1/H. 8. 33
102 ] ﬁ?i‘éu[% S+ %4“d‘|§P%’Pﬁh8?YBﬁWEﬁyI P& nok H), 7I7OmEdste
L l") 7?[11@@ ﬁ((methilpirj):razn?l glgqu(nmlne-Slf 205
/- et 19531(%}(3@“&4 |sopropyl 1H, 6/65(m 2 H, [4.20 (q,
Ll 4-di azepan-1- (m 1 H, 3.10f(m 4

H) , 290255(m 4 yl)quinoline-3- H), 1.65 (rn, Z
H, 1.45 (t, 3 H, 0.92 (m

m




~carboxani de 6 H)

VO 20077 119046PCT/ GR200 7] GOT TG s oo

79 - Ex. Conpound NVR Mz SM 194
4-1(2,4-Di fluorophenyl) 11.00(s, 111), 8.80 (s, 1 H),
8.20 (s, 1 471 Exanple am no]-7-ethoxy-6-0- H), 7.70
(s, 1 H, 7.40-7.10 (m 5 H), é8§5 (22-92ydroxyet hyl )
Si‘ﬁ‘ii‘]g?’i”n".g? 131/|) i qﬁi ol § ne- Z(Tn" 11011), 1.45 (T, 3o
3- car boxam de 195 6-[4- 10.10 (s, I H), 8.80 (s, 1
H), 8.20 (s, 1 481 Exanple '9(5cyc| opropyl nethyl) H),
7 F0—(s 745 {m—A L) 15 (m 132
pi 0% az‘F"ﬁ“H"“%] 44(2,4- 1 H), 4 20| NefNMR ) 3 E#M(m
4 Hp3  [FRiD4-[(3- cﬁib&lzuoﬁﬂmfb@ﬁbxmaﬁamo]ﬂo%ohm 47, 2 ﬂlrénﬁemate
2H, l,%g))i&n@ eﬁglﬁlp . li)ﬁlll n&lnollnes 1. 905(m
| {H), 3 ipgc o car boxani de H
196 3-carboxylate
104 | Bthyl 4-[(3-chloro-4-fluorophenyl)amino]-6- 487 Intermediate
ethoxy-7-(4-methylpiperazin-1-yl)quinoline-3- 206
carboxylate
105 | Ethyl 4-[(3-chloro-4-fluorophenylaming]-6- 501 Intermediate
ethoxy-7-(4-ethylpiperazin-1-yl)quinoline-3- 206
carboxylate
106 | Ethyl 4-{[4-flucro-2- Intermediate
(trifluoromethyl)phenyljamino}-7-methoxy-6- 207
(4-methylpiperazin-1-yl)quinoline-3-
carboxylate
107 | Ethyl 4-[(2-chloro-4-fluorophenyl)amino]-7- 473 Intermediate
methoxy-6-(4-methylpiperazin-1-yl)quinoline- 208
3-carboxylate
108 | Ethyl 7-methoxy-6-(4-methylpiperazin-1-y)-4- | 505 Intermediate
{I3- 209
(rifluoromethoxy)phenyl]amine} quinoline-3-
carboxylate
109 | Ethyl 4-[(2,6-dimethylphenyl)amino]-7- 449 Intermediate
methoxy-6-(4-methylpiperazin-1-yl)quinoline- 210
3-carboxylate
110 | Ethyl 4-[(2,4-difluorophenyl)amino]-7-ethoxy- | 498 Intermediate
6-(4-ethyl-1,4-diazepan-1-yl)quinoline-3- 170 and
carboxylate Intermediate
. 252
111 | Ethyl 4-[(2,3-dichlorophenyl}amino]-6-(4- 516 Intermediate
ethyl-1,4-diazepan-1-y1}-7-methoxyquinoline- 155 and
3-carboxylate Intermediate
252




-[(2,4-Difluorophenyl) 10.70 (s, 1 H), 8.87 (s, 1 H),
[3(22’(3, 1 484 E)F()arrp%/e) am noj - 7- et hoxy-6-(4- 1-1),
.70 (s, I H, 7.40 (m 1 H, 7.26 (s, 1 183 .

i sopropyl -1, 4-di azepan- H), 7.05 (m 2 H), 6.75 (s,4

H, 4.22 (q, 1-yflquinoline-3- 2 H, 3.10 (in,

Rvo 207 98esm | H), 2.65 car boxam de Oq,ré‘rfaiﬁgu}oﬂooﬁgh

221?,149(t3|—|) 1.00 (m 6 H

(2,4-Difluorophenyl) 10.§5 (s, 1 H, 8.70 (s, 1 H),

(s, 1 469 Exanple am no]-6-(4-i soE)ro%I?- H) ,
7 25—t —F0-fs
diﬁ’:’é"k’ﬁﬁ‘% yi)-7- H. 6.85 (m "R 6 52 (SM
DLI2 3] Tihyl (2, 3§Ichlormmwwmbxym35ﬁ H, 3. 30| udimedhte
2|

Of-of- IAdllEeranzlu)Eﬁmgélf%gé-%_ 4| car boxa_m de FR Wel]@é‘r;

T Il
g g .
]
Ll ) fe)

(m: 2l 2,4-Difluorop
10. 35 €% Xy%t 682 (s, 11, 8 P3 (s 1455 peamplibic
gmi ol - 6<4ethy' N | SN | L
:: I;113 é Eﬂgzl& '[4' ert: bhfoﬁycgr‘ﬁf_ﬁybpliﬁ'erazm-l- ~1589 n Intermediate
' yI-4-1(2, 3 dichlorophenyl)amino]-7- 171
ethoxyquinoline-3-carboxylate
114 | Ethyi 6-{4-(tert-butoxycarbonyl)piperazin-1- 542 Intermediate
y11-4-[(2,4-difluorophenyl)amino]-7- 167
methoxyquinoline-3-carboxylate
115 | Ethyl 6—[4—(tert—butoxycarbonyl)-1,4—diazepan— 556 Intermediate
1-y1}-4-[(2,4-difluorophenyl)amino]-7- 167
methoxyquinoline-3-carboxylate
116 | Ethyl 6-[4—(tert—butoxycarb0nyl)—1,4~diazepan- 602 Intermediate
1~y1]—4-[(2,3~dich10rophenyl)amino]-7~ 171
ethoxyquinoline-3-carboxylate
117 | Ethyl 6-[4~(tert-butoxycarbonyl)piperazin—1— 556 Intermediate
y1}-4-[(2,4-difluorophenylyamino]-7- 170
ethoxyquinoline-3-carboxylate
118 | Ethyl 6-[4—(tert—but0xycarbouyl)-1,4~d1'azepan— 570 Intermediate
I—yl}-4—[(2,4-diﬂuorophenyl)atm’no]-7- 170
ﬂthoxyquinoline-B-carboxyia:ce
119 | Bthyl 6-[4—(tert—but0xycarbonyi)—1,4—diazepan- 589 Intermediate
1-yl}-4-[(2,3-dichlorophenyl)amino]-7- 155
methoxyquinoline-3-carboxylate
120 | Ethyl 4-{(2-fluoro-5-methylphenyljamino]-7- | 453 Intermediate
] mg@hoxy—6-(4Tmethylpiperazin-1 -yl)quinoline- 211
3;carboxy1ate
121 | Ethyl 4-[(2,5-difluorophenyl)amino)-7- 457 Intermediate
methoxy-6-(4-methylpiperazin-1 -yDquinoline- 212

3-carboxylate




- nmet hoxyqui noliue-3- 2.90 (n, 2 H),72.28 (m 2"H, 210

2 8.92 (s,

carboxam de H), 1.28 (t,

44(2, 3-Di chlorophenyl) 10.77 (s, |

8.40 (s, 1 502 Exanple
7.79 (s, 1 H, 7.30 (n, 2 H, 7.20 (m

3 H
H),

am noj - 6- (4-i sopropyl -

1. ol n-1-y1)-7- 1 H, 6.70 (s,
o ShBARRE!

nmet hoxyqui nol i ne-3- 3 H),

1H,

H),
$glpbelogs

H, 3.18 (n, 4 H), 2.80 _\c?%r_boxam de (m 1 H, 1.65
(n, 2 H, 0.95 (n, 6 H |
o o AV 5 S
M ;2 > 9?{ 7(?; %lhoé\gﬁf rl(mi ;lllnlé]?c());l;)q)l‘lef-'?;@@ == Intermediate
lr_ID'fli’: h?' gggé%[ QIIEZH’ I@p'zgﬁ—’ -ﬁi') u'i_ll) line@ 94 (d, 1 H), '1391
($, 1(H), ﬁg{@g{ 185 [ -(15-?1y<§’roxyethyl) (m 2 H-
5]97 (B‘r"?"b?‘y%", 4.19 (g 2 H, | -
pit p28r g Fityt 4Ky EHidoH- ARy PR Ny [RmRe]-%-L 4692 E‘Sxten_:raediate
Hf, 2. fh%thé)@‘- «(i—m'_th'ylpiperaégu-l—?gf)qtt)l%)éﬁlg- 9 < 214
148 g-’carboxy ate
124 | Ethyt 4~[(2,4—diﬂuor0phenyl)amino]-6—[3- 471 Intermediate
(dimethylamino)pyrrolidin- 1-y1)-7- 167
methoxyquinoline-3-carboxylate
125 | Ethyt 4-[(3-chloro-2-fluorophenyl)amino]-7- 473 Intermediate
methoxy-6-(4-methylpiperazin-1 -yDquinoline- 215
3-carboxylate
126 | Ethyl 4—{(3-chloro—5~ﬂuorophenyl)amino]—7- 488 Intermediate
ethoxy-6-(4-methylpiperazin- L-yDquinoline-3- 216
carboxylate
127 | Ethyl 7—ethoxy-6—(4~methylpiperazin-1-y1)-4— 489 Intermediate
[(2,3,4—triﬂuoropheuyl)amjno]quinoline—3- 217
carboxylate
128 | Ethyl 4—[(5—ch10r0-2-methylphenyl)amino]—7- 434 Intermediate
ethoxy-6-(4-methyipiperazin- I -yl)quinoline-3- 218
carboxylate E
129 | Ethy! 7-ethoxy-4-f(4-methoxy-2- 479 Intermediate
methylphenyl)amino]—6-(4-methy1piperazin— 1- 219
yDquinoline-3-carboxylate
130 | BEthyl 4-{[2-chloro-5- 538 Intermediate
(triﬂu‘oromethyl)phenyi]amino}—7—ethoxy—6—(4— 220
- me;thylpipera;in—l-yl)quinoline-3-carboxylate
131 | Ethyl 4—[(2,4—diﬂuorophenyl)amino]—7—ethoxy- 485 Intermediate
6-(4-methyl-3-oxopiperazin-] -yl)quinoline-3- 170
carboxylate




Exanple 201 4-1(2 _
:Ei(%n.gm or ophenvf I( ami no] - 7- et hoxy- 6- (4- gl vcol oylpi peraz
i n-1-vfl quinoline-3- carboxam de 5A m xture of I
4-1( 2, 3-di chl or ophenypani no] - 7- et hoxy- 6- pi perazin-1-y
qui 1101i ne- 3- car boxam de hydrochl ori de (Exanple 175,

4 mml ), glycolic acid (38 ng, O Plodsas
ﬁ%g&?i’goé&ng, 0.28 nmol) and DI EA (72 ng, %é%.%‘é’zﬂmmh
in anhydrous DMF (3 nl) wasggstirred at room
tenperature for 5 hours. The crude m Xxture was

=

WP Qn Wﬂ
T T everse pirase—HPEE f
Sum '@‘3’1‘%“’?"}4& NMR._ 1210 (s. 1 H) Mé’*@gh M 3 46
(432 1| Biy! (@3 -plichigrophenylpmidpl-7-@- 65 (44 1 H) 7. .y
BOlocid1 - choghab? | .25 (4,2 Hqf 09
60 , , 2.
°5%°"(”“’ 3 I(—|)m m{z 518. Exaan es 202-206

S,

DN =~

A f dﬂﬂwbwh@uwmnwma&nmﬁﬁops €ppfsgd ogp?i Zit n flmediate
appr

Toars dnethg)ﬁﬁsg%@ﬁ% @gﬂ‘bgﬁ FNI\/R NI/z SM p¥2

4- [ (235" Bphicor ophenyl ) 12.15 (s,| 1 H), 8.96 (5, 1 H),

81345 | Eshyl ﬁ@%th@f@@ﬂ@iﬂ@l m[@(ﬂuiljofz . 'h‘é‘?y 48 { I7L5\ 2 ﬁtermedlate
i’hycrox EEEh%gfﬂ’g%?i"?'mf Xygu”’F‘Dlme u9 (s, 1 H), 4.?422® (m
Hbfﬂb“ﬂmpefaz'”- L -yHau ”°"”S;,?;a4f‘2.\‘qa e

3133;3 Efﬁk ﬁ(’_%ﬂorﬁhﬁl’yoréplh%};anﬂnﬁ(ézrli B chl or opheryltyrmediate
12. 2<am€f§°XY17 (fpethglpperagin 1-yiquidpline8.[57 (s, 532 Exanpl e
A no?—c&bcegrlbtexy 6 O [(2R) 1 H, (7.96 (s, 1 H), 7.65

2. hvdr nyvnrrnanovfl (s._ 1 H),
7}32 O- IT# 42(3|_?}-‘J€)r%f glg)r(tpgeny&anpﬁo]- 487 Intermediate
pi pe gzqﬂnlppelytx}l-qiyl)mehﬂth’meyqﬁmoiﬂwé2 (m | H, 4.35,4 q 2
) Bedifiofim carboxamide 4 H,| 2.80 (m 4 H), 1.45

+ 1.20 (d,_ 3 H)

137 Ethyl 4-I(2-fluoro- S-methylphenyl)ammo] 6- | 467 Intermediate
methoxy-7-(4-methyl-1,4-diazepan-1- 221
yl)quinoline-3-carboxylate

138 | Ethyl 4-[(2,4-difluorophenyl)amino]-6- 471 Intermediate
methoxy-7-(4-methyl-1,4-diazepan-1- 223
yDquinoline-3-carboxylate

139 | Eihyl 4-[(2—ch10r0-3-ﬂuoroph_enyl)amino]—7- 487 Intermediate
ethoxy—6-(4~methylpiperazin-1—y1)quinoline-3- 224
carboxylate

140 | Ethyl 4-[(2-chloro—3-ﬂuoropheuyl)amino]—’}’— 501 Intermediate
cthoxy-6-(4-ethylpiperazin-1-yl)quinoline-3- 224

. carboxylate

141 | Ethyl 4- [(2-chlor0-3 ~fluorophenyl)amino]-7- Intermediate

ethoxy-6-(4-isopropylpiperazin-1 t-yDquinoline- 224

3-carboxylate

i




WD 20071119046ECT/ GB2007/001338 - 81 - Ex. Conpound
KIVI\aRZiOVI/z SM 204 7-Et hoxy-4-1(E)2(-fI Iuoro-4- CD2C12 10. 48
s, 1 , 8.73 (s, 1 H), 481 anpl e

gethylg?wenyDam no]-6-(4- 7.26 (s, 1 H, 6.95 (d, 1 ;I)
6.92 (s, 1 185 glycoloylpiperazin4- H, 6.86 (m
Hwo oPifookdr, 2 H, 4.20 yDqui noli ne- 3- %&}Qﬁmm‘ﬁlﬁ%
g, 2 H, 4.11 (s, 2 H, 3.66 (m 2 H), 3.27 (m
H, 2.78 (m 2 H, 2.71 (m_ge. 2 11), 2.32(s, 3 H),
1.49(t, 3 H 205 7-Et hoxy-4-[(2-fl uoro|4- CcD2d 2

—.

147 , 8.72 (S, I H—496 pre
l:,l-r,(._alf\,l S\(ioflf\]:lgg)m nol-6- {4- 7 26 (s, 1?& l\f[RG 95 (dS;Ml

H)l , a%l. @ﬁzIé‘,[“'(ﬁ?ﬂ'bf@ycaf{“iﬂz@)ip@wlyldr oxpr opanoyl | termediate
{87 ((M]-72tidyy-4-[(D1880-4br, 2 H), 4.41 X

6
i lpsdzyDouinoline-3- (q, 1 H), 4.20 (q, 2

e T i e e (m 2 H, 2.[79 (

2

1

i3, ) ZtyPA-{(33-dichloropbery))amito] 3etogy- [S04) , L. 49t Tniormiohiate

27 6-(3-oxopiperazin-1-ylquinoline-3- 171
carboxylate

144 | Bihyl 7-ethoxy-4-[(2-fluoro-5- 467 Intermediate
methylphenyl)amino]—6—(3-0xopiperazin- I- 179
yl)quinoline-3-carboxylate

145 | Ethyl 4~[(2,4—diﬂuor0phenyl)amino]-7-ethoxy~ 471 Intermediate
6-(3-oxopiperazin-1-yl)quinoline-3- 170
carboxylate

146 | Ethyl 4—[(2—chloro—4~meﬂ1ylphenyl)amino]-7- 9.98 (s, 1 H), 8.99 Intermediate
ethoxy—6-(4—methylpiperazin—1-y1)quinoline—3- (5, 1 1), 7.50 (s, 1 225
carhoxylate H), 7.30 (s, 1 H),
7.10(d, 1 H), 6.90
(d, 1H),6.77 (5, |
H), 4.35 (q, 2 H),
420 (q, 2 H), 2.70
(5,4H),2.40(s,4
H),2.30 (s, 3 H),
2.20¢s, 3 H), 1.40

(m, 6 H)
147 | Ethyl 7-ethoxy-4-{[2-fluoro-3- 9.55(s, 1 H), 8.87 Intermediate
(tﬁﬂuoromethyl}phenyl]anﬁno}-6—(4— (s, 1 H), 7.45-7.15 226

methylpiperazin-1~yl)quinoline—3~carboxy1ate (m, 5 H), 4.28(q, 2
H), 412 (g, 2 H),
3.90(s,4 H),2.42
(s,4H),222(,3
H), 1.45 (t, 3 H),
1.21(t, 3 H)




I 08 T E RoRy AT (2- 1 Uor o- 4 QDRGLS” T0 47 e

(s, 1 H, 872 (s, 1 H, 496 Exanple
nmet hyl phenyDam no] -6- {4- 7.26 (s, 1 H, 6.95 (d, 1
H, 6.92 (s, 1 185 [(2R)-2-hydroxypropanoyl] H),
687(m2H),596(br 2H),44
yDqui noline-3- (g, 1 , 4.21
%gg&?&b&f car boxam de 3. 42 (m 2 Hf&,’(é&%g) 1338
273(In 2 H, 2,32 (s, 3H, 1.49 (t, 3
, 1 27 (d, 3 H Exanpl e 207

F '\: UVJ. J. 4 UI al_cl..lu.ll
jn?) Ebﬁ“ ‘gll ﬁ difl uorophenyfl am f| gpf/g{vwoxyquj i}t t he3
81 th G (Pt~ -Gificthaygotylitrhine]-70 f 9.98 (s, 1 H), 8.90 Intermediate

H)
6
|
g hoxyau e de b e B TR
[
1

2271 FERSEY'3% n MeOH (10 rnL) was QHAEdO (m,1H),

1- et hoxycyclopropyOoxy]tri met hyI 6@; tsapg) 7537 | NO,
36 mmol ), acetic acid (136 ng, 2 25 4A

npl ecul ar sieves (2 g) and sodi um &“yhﬁbﬁé? Hydrl de
(R91 mg, 4.54 mol). The resul ti ngHyea61(d, DH),m Xt ure
was stirred at reflux overnight. Vat ded, the
m xture 10 was extracted with Et OACISQEl mgg,)@@l , and
he conbi ned organic extracts vvere(sd}Hbé"'ﬂ‘ila?S(M)
pnceptrated and the residue purifugd.ewist hrpn || SCO

hr omat ogr aphy systemto give 100 295(? i?ht yel | ow
olidf NVR 10.66 (s, 1 H), 8.89 S ;778,25 (s, 1
765 (s, 1 H, WO 2007/119046RCTHB2DO¥6001338 -
735(m 1H) 720(s 1H 5595(n 2 IH, 6.68

51 303 (m 273 (
S (T ol o 2 1y . 1 ko Bt (T 0 91 0 engmai|
H) , | Be@Tohéup)adindd) 7-ethiory-a-(4-482. Exanplies.s2Q@8r 21528 5The
ol | oW, Dar.ed im.] ar | met hod
o Exhaar i BTRRIRNTREs BLERTLE B 7208 (ol
erlals. Ex. Conpound NI\/R Mz BMQ@g! H), 6.75

4

r
-Cycl opropyl 10.79 (s, 1 H), 3(39101{ $32(119I—|) 8.31
1| 467 Exanple piperazin-1-yl i g 7.70
1| H, 7.40 (m 1 H), 7.30 (s, Jan0 & 7,

2.75 (s, 4 H), 2.40

(s, 4 H),2.21 (s, 3
H), 2.10 (s, 3 I,
1.45(t,3H), 1.37 (4,
3H)

150 | Ethyl 4-[(5-chloro-2-flucrophenyl)amino]-7- 9.60 (s, 1 H), 8.89 Intermediate
ethoxy-6-(4-methylpiperazin-1-yl)quinoline-3- | (s, 1 H), 735 (m, 2 | 229
carboxylate H), 7.15-7.05 (m, 3
H),4.20(q, 4 1),
2.90 (s, 4 H), 2.42
(s,4H),2.20(s,3
H), 1.40 {t, 3 H),
1.25 (t, 3 H)

PN SN0 T DO 0O
N
1




182 difluorophenyl)arainol- 1 H, 7.09 (m 2'H), 6.86
(s, 1 H, 4.25 7-ethoxyquinoline-3- (q, 2 H, 2.79
(m 8 H, 2.65 (m 1 11), carboxam de 1.46 (t, 3

, 0.7 (m 2 H, 0.63 (m 2 H) 209

-(4-Cycl opropyl 10.65 (s, 1 H, 8.91 (s, 1 H), 8.30
021,[,%59346Exanpl e piperazin-1-yl1)-4-[(2, 4pciibpabrfiBsss
1H, 7.38 (in, 1 H, 7.30 (s, 176

| uor ophenypami nok 1 H), _7506 (m 2 H) 6.86 (s, 1
3.95 7-rnet hoxyqui nol I ne- 3- (§ H), 2 70 (m

;_w;m;

%

ZH) cartoxam M
Soapoldd) = 00 (m 2 H) W i

'E

%Ybb?ﬂeygw {Pongoxp-§, 1 H) . 8.9F5 ({, $ ), 5.9B)) , | Brerdiate
@tﬁﬁuo@h@f@bﬁaeﬂy@jh@ﬁ&a@-@n -y 1) i}%ﬁ%ﬂ% '(m,'_f) [ 280 79

ch Ilc rmc?%lﬁlg’ﬁ)fﬁ"ﬁf?%lm 'Caf?" g‘e( m47-3)m, BHe9 (s, 1
6./60 _|I 6.95 (s, 1 H), 6.85

(s, 1 H),4.30(q,2
ID), 4.20 (q, 2 H),
3.90 (s, 3 H), 2.80
(s,4H),2.40 (s, 4

[ERN

—_——a o
-4

T2, oorTa
A~

H), 2.20 (s, 3 H),
L40 (1,3 H), 1.30,
3H)

152 | Ethyl 4- [(2-fluoro-4-methylphenyl)amino]-7- | 484 Intermediate
(2-methoxyethoxy)-6-morpholin-4- 231
ylquinoline-3-carboxylate

153 | Ethyl 4-[(2-fluoro-4-methylphenyl)amino]-6- | 525 Intermediate
{4-isopropylpiperazin-1-yl)-7-(2- 231
methoxyethoxy)quinoline-3-carboxylate

154 | Ethyi 4-[(2-fluoro-5-methylphenyl)amino]-6- | 525 Intermediate
{4-isopropylpiperazin-1-yI)-7-(2- 232

methoxyethoxy)quinoline-3-carboxylate

Intermediate 155

Ethy] 6-bromo-4-[( 2.3-dichloronhenvl)amino]-7-methoxvquineline-3—carboxvlate

A mixture of ethyl 6-bromo-4-chloro-7-methoxyquinoline-3 -carboxylate (Intermediate
5 233; 1.0 g, 2.9 mmol), 2,3-dichloroaniline (535 mg, 3.2 mmol), acetic acid (900 pl) and
DMF (8 mL) was heated to 100°C for 2 hours. The reaction mixtire was poured into ice
water, the pH adjusted to 9 with 0.1 N NaOH and the resulting precipitate filtered to give 900
mg of a sohd miz: 471.

10 Intermediates 156-232

The following compounds were prepared by a method similar to Intermediate 153

using the appropriate starting materials,
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1 , 3.98 (s, 3 )
i Tt ZoxquI nol:iapgoiam'( §é23. I5_|)6 (r2n H;l I(—|)21% EDS (in, 1
. n,
ED'(4OC§;S| gg}oéyl-l, w10 69 gs, 1H, 880 (s, 1H),
8.28 (s, 1467 Bxample d ﬁbzepgn-zéll-%/i) - 4-1[71(72, 4- H,
g‘???blggf%% enypar7n ﬁgk(lm H), 6.97 (m 2 H), 6C-T§%B2?037f001i38
H, 3.91 7msthoxqu|noI|51e3 (s, 3 H, 3.05 (m 4
H), 270(m 4H) carboxarrrlgs Ilm82(|n 1H) 1.67
e 7 S O GB2007/ 001338 - 83 WZE%TMJ@JOrrpou IR
,\V1§6 Sipfthy 12(261:1(314-5@&3(&@@6:@9@@1&0}74- £9. 70 (s, T Hiteriodag
((j|s’azé (b&neth%xﬁéoy[ tﬂ'mgtg}q?_ﬁglfl 63 s, 1 H, 7.2 §27(7m 2
H, 71 “m%‘gﬂr ‘cﬂp%ﬁllﬂ*@rophenyeam npk (m 1 H, 6.55 (n,
ZEL Bh}@5—[(@51d1f&0ﬂ6%henyl)amlﬁojm52noxy (B ot TTe=3= Intermediate
methoxyethoxy)-6-(4-methylpiperazin-1- 277
yDhquinoline-3-carboxylate
158 | Ethyl 4-[(3-chloro-2-fluorophenylamino]-7- 517 Intermediate
{Z-methoxyethoxy)-6-(4-methylpiperazin-1- 277
yl)quinoline-3-carboxylate
159 | Ethyl 4-[(2,3-dichlorophenyl)amino]-7-(2- 534 Intermediate
methoxyethoxy)-6-(4-methylpiperazin-1- 277
ylquinoline-3-carboxylate
160 | Ethyl 4-[(2,4-difluorophenyl)amino]-7-(2- 501 Intermediate
methoxyethoxy)-6-(4-methylpiperazin-1- 277
yDquinoline-3-carboxylate
161 | Ethyl 4-[(2-fluoro-4-methylphenyl)amino]-7- | 497 Intermediate
(2-methoxyethoxy)-6-(4-methylpiperazin-1- 277
yl)quinoline-3-carboxylate
162 | Ethyl 7-(2-{[tert- 601 Intermediate
butyl(dimethyl)silyljoxy} ethoxy)-4-[(2,4- 284
diﬂuorophenyl)amino]—6—(4—_methylpiperazin—
1-yhquinoline-3-carboxylate
163 | Ethyl 7-(2-{[tert- 617 Ihtermediate
butyl(dimethyl)silylJoxy} ethoxy)-4-[(3-chloro- 284
2-ﬂuor0phenyl)amin0]~6-(4—methy1piperazin-
L-yDquinoline-3-carboxylate
164 . | Ethyl 4-{(2-chloro-3-fluorophenyl)amino]-7- 517 Intermediate
(2-methoxyethoxy)-6-(4-methylpiperazin-1- 277
yDquinoline-3-carboxylate
165 | Ethyl 6-brom0—4~[(2,4-dichlorophenyl)amino]— Intermediate
7-methoxyquinoline-3-carboxylate 233




3.12 (in, 2 H, 3.07 (n, 2 H, 2.65 (n,
carbo>((amdell:|)|), 1.85 (n, 1 H, 1.65 (m 2 H, 0.420)
(m 2 H, 0.26 (m 2 H) 213 4-[(3-Chl oro-4- CD3
8.81 (s, 1 H, 7.26 (s, 1 H, 484 Exanple _ .

fl uorophenyl)amno]-6- 7.20 (m 1 H), 7.03 (in, H) ,

7 9200 81100ds 178 (4-cyclopropyl H),

6.90 ( ri:(;ﬁp/l;}‘rﬁ@lt_)gmolsss

i azin-1-y1)-7- (m :
g %‘3 g?n i l|:|)|) i SZ (n, pllpaglg:.;_ et%oZ(yqui nol i ne- 3-
1.62 (t, 3 H), 0.55 (n, 2 H, 0.48 (mﬁnms 26 (o 4
i’ B PR SR AN 2 S
7{ 8%6’ gia?hﬂibr'gbno-ﬁl-;(3611d1cé:ll§)ropllen1d|)amn@ d4 On, 1 179 | Intermoediate
et hoxy JAne[tI(oquﬁﬂnul@feG-c’érboﬂyDat? 6. 79 (C’A IJ—-n H)’? 2’92‘(?’ 1(2934 ED
;'? %%74( my‘& ®omoj{—?@§yd1ﬂﬁoraeﬁeﬁyg)lamg]} 343% 'n, 1 H), 1I8gmédigte
3|H), 6 rg@]of)mlmglmp{ﬁ carboxylate 233
168 ; Ethyl 7- bromo—4-[(2,3—dlchlorophenyl)amino]- Itermediate
6-methoxyquinoline-3-carboxylate 236
169 | Ethyl 7—brom0—4—[(3,4~dichlorophenyl)amino]— Intermediate
6-methoxyquinoline-3-carboxylate 236
170 | Ethyl 6—b1'omo-4-[(2,4—diﬂuorophenyl)amino]— 452 Intermediate
7-ethoxyquinoline-3-carboxylate 240
171 | Ethyl 6—br0rn0—4-[(2,3—dichlorophenyl}amino]— 485 Intermediate
7-ethoxyquinoline-3-carboxylate 240
172 | Ethyl 6-bromo-4—[(3,4~dichloropheny1)amin0]- Intermediate
7-ethoxyquinoline-3-carboxylate 240
173 | Ethyl 6—brom0-4—[(2,4—diﬂuoropheny1)amino]— Intermediate
7-fluoroguinoline-3-carboxylate 243
174 | Ethyt 6-br0mo—4-[(2,3—dichlorophenyl)amino]- Intermediate
7-fluoroquinoline-3-carboxylate 243
175 | Ethyl 6—bromo—4—[(2,3—dichlorophenyl)amino]- Intermediate
3-fluoroquinoline-3-carboxylate 243
176 | Ethyl 6-bromo-7-ethoxy-4-[(4- 445 Intermediate
ethylphenyl)amino]quinolin—e~3—carboxylate 240
177 | Ethyl 6-bromo-4-[(3-chloro-4- Intermediate
ﬂucrophenyl)amino]-?—eﬂloxyquinoline—3— 240
carboxylate
178 | Ethyl 6-bromo-4-[(3-chloro-2- 469 Intermediate
ﬂqorophenyl)_amino}—7~etl10xyquinoline—3— 240
carboxylate |
179 | Ethyl 6-bromo-7-ethoxy-4-[(2-fluoro-5- 449 Intermediate
methylphenyl)amino}quinoline—B—ca.rboxylate 240




.8.76 (s, 1 H, 7.25 (s, 1 H), 484 Exanple

fl uorophenyl)am no]-6- 7.17 (dd, 1 H), 7.06 (d, 1 H),
7.02 (s, 1 180 (4-cyclopropyl H, 6.95 (m 1 H),
4.24 (q, 2 H, 2.88 pi perazin-1-y0-7- (in, 4 H,
2wh3ubwodg H . 1.70 (in, 1 H, et hoxyqupfnkiAfmisss
1.52 (t, 3 H, 0.50 (n, 211), 0.43 (n, 2

car boxam de H) Exanpl e 2#g. 4-1(2

4-Di f1 uorophenyfl am nol-7-(2- hydroxyet hoxv) 644- met hyl

- LT o
p %ﬁler AZbifipotny 1 QUI NOT T Ne- 3 car UJMIINMR St

5 an..nf ot hyvl
?-‘(85- PP ot mer Q- BromehmyDansidlgi | ) ot hoxy) - 41 Tndias
d

fl umer}:ndx@qnyﬂol)uam Aehsfat{ 4- met hyl pi per azi n- 1-y%i nol i
e 162 0200 g, 0

n ”
IS) aﬁg] ;or e %Dxf'g”[éfg‘?tq?{y‘ . B85nmol ) i n DiMkEngdEte
), hfé‘éhsédlelart)arm@@momne-ﬁﬁhrmﬁm e>, was added By3s
slofguit 1 | et hoxt-de—+n—eSH(0-5-M 0. 85 ml
. 43 1%860%3%1 ﬂ]g) }/ GBZOO710014§§8 - 84 - nnigleymediate
f t er | TSV Samingd-rethesyduisalineds ool ed, wat er| 350 )
S adﬂ:edxylamd the reaction mxtufre extracted wWth
The conbined| argani ¢ extracts

Bt x )
wel?ée colﬂ}({: {omgt\de@ GREF et r abut y| af§®ni um f | uor j ldermediate
qol ut jinesthyipher@Ddvhinagl-7EHPyyqlinsting.- 3ad3'ed. The m xt urggowas

gl 1o bbQnit and for 1 hour. Water (10 nL) was| added
(_Ii 41{ e-m-xture was extracted witlhh 5 Et0Ac (3 jx 10
rrLs;. Hi e hemp Tedowrgdhi ¢ extract|sdier e concentin@hREate
dnd th&y@ﬁﬁﬂﬁhﬁﬁmﬂl}dfnbﬁﬂe@%aﬁ%f tJ €ver se phase HF I?QO The
{

18 exares/acet gne) t|o Qi ve
;Ewm‘ﬁgg ;g.mm? gﬁ%@?ﬁ"ﬁ%“%ﬁmﬁlﬂ-l H4WR  10. 73 ((dnterinedits
Oxymuwine-8cf£@)xfm 1 H) 7.66 (s, 1 H) N30 (t,
.lﬂﬂ),Eﬂlg@bblﬁﬁt 51 .Uo m—2—Hi) 6—-80—(s, H)., _
yEGbrbmo Z( 'E%lbr 2 1), 3. '567(m 2 H), 2 Ipgmedate
4 H, f?#’%“efty amlﬂOJH)ethozquol(rs3 3141); nik: 458.249
Exam)lcabcﬂjui’te The fol |l ow ngiconpound was |prepared
)ysd Yo ava_rm] e 216 usj nﬂ t he
apgr o%trh fét%'org%ft(4mﬂgogat erial . E467 Conpound NWRerikdiate
M 21 fuoseph¢sDaribaetexyqdidol683{s, (1 H), 8.88 (Sl H),

3. 31 eaSboxghatéM Internmediate flugrophenyfiam Tok H) ,
770 ). 7.30 (s 1 H), 7/23 (t, 163

D) =

/18 5 ﬁ%‘r@%‘%ﬂﬁﬁwﬂ@ H) 7.08 (429 1 H), 6. 84 kammeddite
H) , #m8Hylphenyl)amino]quinoline-3- -carboxylate 240
189 | Ethyl 6-bromo-4-[(2-chloro-3- 463 Intermediate
methylphenyl)amino]-7—ethoxyquinoline—3- 240
carboxylate
190 | Ethyl 6-bromo-7-ethoxy-4-[(3-fluoro-2- 447 Intermediate
i m;:‘ghylpheny1}amino]quinoline-3-carboxylate 240

191 | Ethyl 6-br0mo—4—[(3,4-diﬂuoropheny1)amino]— 437 Intermediate
7-methoxyquinoline-3-carboxylate 233




6( ‘4ifr“é't“hryl oi perazi o (E7TTI)ATIE (W 2 M), 3.80
fin, 2 1D 1-yfiquinoline-3- 2.81 (s, 4 H, 2.37
(s, 4 H, 2.18 (s, 3 car boxam de H) 15
Preparation of Starting Materials Internediate 1
Et hyl
4454c208ndéeed)| or ophenyf | ani nol - 7- met hoxy- 6- ( 4R, RILRE
razi n- 1-yfl qui nol i ne-3- carboxylate 20A m xture of
et hyl -105 -

6-bromo- 4-[ (2, 3-di chl oropheny 1) am no] - 7- met hoxyqui nol i

neld- Campons ate (I nternediate 15 A0 6782
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M TS Cdibehzy-deneacet ane) adi um( @
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203, | By 6:bromo-4-{(23- i nfermediate
dimethylphenyl)amino]-7-ethoxyquinoline-3- 240

carboxylate




“Ethyl 4-[(3,4-dichlorophenyl)aninol-6-
nmet hoxy- 7- (4- met hyl pi perazi n-1-yl ) qui nol i ne-
3-carboxylate Internediate 169 WO

2007/ 119046PCT/ GB2007/ 001338 - 86 - |ift Conpound

1VI/z/ NVR SM 11 Et hyl
4o GdorAoblisT | uor ophenypamni no] - 7- et hoxy-

PCT/GB2007/001338
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carboxylate
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210 | Ethyl 6-bromo-4-[(2,6- 429 Intermediate
dimethylphenyl)amino]-7-methoxyquinoline- 233
3-carboxylate _

211 | Ethyl 6-bromo-4-[(2-fluoro-5- 433 Intermediate
methylphenyl)amino]-7-methoxyquinoline-3- 233
carboxylate

212 | Ethy! 6-bromo-4-[(2,5-difluorophenyl)amino]- | 437 Intermediate
7-methoxyquinoline-3-carboxylate 233

213. .| Ethyl 6-bromo-4-[(3-chloro-2- 449 Intermediate
methylphenyl)amino]-7-methoxyquinoline-3- 233
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carboxylate
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6;meth_()xyq11:ino1ine-3-carboxylate 236
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carboxylate
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{m, 1 H), 4.30 (g, 2
H), 4.18 (q, 2 H),
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Intermedi ate 179 49 Ethyl
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44[ ( 3,{4- di chl or ophenyDani no] - 6- ( 4- 730(m IH) 718

et hyl pi perazi n-1-y1l)-7-nmet hoxyqui r? ne- 3-° carboxyl ate
503 I fternedi ate 166 58 Ethyl 5, 11),4.30 (g, 2

44[ ( 3,/4- di chl or ophenypam no] - 6- ( 44 H), 4. 10(q,2H}

i $opr opyl pi perazi n4-y1)-7-nmet hoxyqyi e
3{carboxylate 517 Internedi ate 1665188&&% 40

4] (3.4-dichl orophenyl)anino]-7- |&3H),12 (f 3H)

neEHox Fhel-G abloret-ti3udlo4- di azepan- 1433 Tntermediate
ypPqui n | ate 503 Internmediate 16660

E hyl %Eﬂ@if%gmﬁwég henyl ) ami no] - 7- et hoxy- i

61 (4- Bf vﬂyethoxy)ammhazrgﬁawmmm ) quil nol i ne- 3-

cprnox phstteenbh /- fNhQFIEd ate 172 tyt -
7l ot hox mﬁﬁﬁ}_l{eg ﬁ;f[lku]o 8' C. 33 Tntermediate
net hyl phenypam AoP: 61 4- et hyl - 1, 4- 281

d azep&lﬁh%fglhoym)gumm Brear&xglae boxyl ate 481 Intefnedi ate
179 o2 Erhyt—#={{3=chtoro—d—Huorephermyrarihel-+

et hoxy- 6- net hyl- 1, 4-di azepan- 1-

yb'%—%fﬁl%!—é—%-B carboxyl ate 487 Internediate 177 WO

2660y 11 AB BReT4 - %2@&16@%@? carbo%;late

This compound was described in WO 2002092571, and prepared in accordance with
5 the procgdurgs_ dcscrjbed in Burke T.R. et al., J. Med. Chem., 36 (1 993) 425-432,

A solution of ethyl 6—bromo-7—methoxy—4—oxo-1,4—dihydroquinoline—3—carb0xyiate
(Intermediate 234; 8.0 g, 0.025) in phosphorous oxychloride (100 mL) was heated under

reflux overnight. After cooling, the sofution was carefully poured into ~400 mL of ice water

with stirring. The resulting mixture was made Jjust basic with 2N NaOH and extracted with

10 EtOAc. The organic layer was washed with water, dried {Na:S0s), and concentrated under
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ST TR AR BF S0 Re PR e t-2 89 £ 03%) ofa
I6cahiboxid at e 463 I ntermedi ate 183 70 Et hyl
4-[(3-chl oro-2-fl uorophenyl)atnino]-7-

et hoxy- 6- (4- et hyl pi per azi n- 1- yOqui nol i ne- 3-
c t 486 | nter medi ate 178 71 Et hyl

7DEOIQRY-brb h Iﬂ&il n@idnde
rﬁ: 2¥]gr§:j?°aQ‘§% fgiﬂ’ﬂ}%)qq F(%lgﬁl.m Ine (g P ‘X) u?Eﬂ%ﬁN {150 ml.) was

15 4adfit(d3hﬁél}y§p&lpw1q:@mly$)rmmnpﬁg {27 Talef. hﬁbm@l) @dter 20 hours, the solvent was
(14 HRY etk R8aaEdsfrd an | in
o g G0 DO S A8 o
of5e SlTRE DB AR BERRAY SRR hFsold T NMR: 1065 (@ 1 ),

48 $8((&, -100)) ‘DF2qd,4- H)J o (@nhenynand)i 4,alo Zcf 2 H), 4. 11 (g, 2 H), 3.86 (s,

| pi perazi n-1-yequi nol i ne- 3-
car g¥§@5gﬁ) ntermedi ate 186 74

Intermediate 236

Ethyl 7-bromg-4-chioro-6-methoxyquinoline-3-carboxvlate

A mixture of ethyl 7-br0m6-é-methoxy-4—0xo-l,4—dihydroquinoline—3-carboxylate
(Intermediate 237; 4.0 g, 11.6 mmol) and phosphorous oxychloride {80 mL) was heated at
25 reflux for 2.5 hours. The solution was cooled, and poured carefully onto ice (800 g) with
stirring, The mixture was carefully neutralized with 2N NaOH, and the resulting precipitate

was filtered, washed with water and dried to give 3.8 g white solid. "H NMR. {CDCl;): 9.00 (s,

1H),8.32 (s, 1 H), 7.54 (s, 1 H), 4.43 (g, 2 H), 4.02 (5, 3 H), 1.39 (t, 3 H).

30 Intermediate 237

Ethyl 7-bromo-6-methoxy-4-oxo-1.4-dihydroquinoline-3-carboxylate

A solution of diethy] {[(3-bromo-4-methoxyphenyl)amino]methylene} malonate
(Intermediate 238; 10 g, 0.027 mol) in warm diphenyl ether (100 mL) was added dropwise
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car bo er medi ate, 192 80 Et hyl
e i( 3 smethexyphenyllaming]methy loge) alte
(4- netfw'l“favm B4 mrKa i1k {816 mdiatEBODLXY Ub Gnd 2

| B a
ﬁl@ﬁ&?ﬁ%{e@yiﬁn‘%ﬁ%@é} w Eée’ U442 PRy in GESCN (60 mL) was stirred for 2

10 h&l Y25 FERTY peqiageil px:essire Fy:bl)/q&lhﬁaminlom&e residue from
Shearclyavell abviitetold. eI ES )L %ﬁ ohtéh (11)77 40 (d, 1 H),

17 r aZ| n4 &2
fl g%@gq@h&i i ﬁellﬁy‘{%éé%\ » 1716 b??f’e(m 8Htar boxyl at e
489 Inter rredl ate 195 WD 2007/119046PCT/ GB2007/ 001338
-In%mediitﬁlt;;gConpound M zJI NMR SM 83 Et hyl
tho>ay- - (2-f1uoro-5-
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et hoxy- 6- (4- et razin
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y
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mixture of ethyl 6-bromo-7-ethoxy-4-oxo-1 A-dihydroquinoline-3-carboxylate

(Intermediate 241; 16.8 g,

49 mmol) and phosphorous oxychloride (40 mL) was heated at

reflux for 16 hours. The solution was cooled, and poured carefully into ice water (~500 mL)
with

25

stirring. The resulting solid was fi ltered, washed with water and dried to give 17.1 g of a

light brown solid. 'HNMR: 9.13 (s, 1 H), 8.54 (s, 1 H), 7.63 (s, 1 H), 4.39 (m, 4 H), 1.46 (t, 3
H), 138(t3H)

30 Alternative preparation b)

To a solution of diethy] {[(4-bromo—3-ethoxyphenyl)amino]methyl} malonate

(Intermediate 242; 52.9 £, 0.137 mol) in toluene (125 ml) was added POCl, (209.9 g, 125 mL

1.37 mol). The reaction mixture was stirred at 110°C for 48 hours, cooled and concentrated
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104mixfu@e vias diteret ﬂnph@hﬁl@la#eam cani] 4 %g) washing the cake with toluene (10 L)
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4‘mll;a§' %{) 37 %)n:ﬁ;ht%}{é (QFE As )am Qﬁ] he ITD)cture redBFlled gﬂ)g~ of distillate

et hoxy- -( -nmeth ggfera2|n %
20 cafersdy it SRR (18} R0 e edp resplfigg mixture cooled to 20-
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. a?lb éignée}xtﬁrg QP qé)ta Sé%en% girzbo?atc (S%Q g@ 0?) in Water (296 L) at ambient
temperature The reaction mixture was washed with further THF (3.6 L). The resulting
suspension was stirred for 1 hour before isolating on a centrifuge. The wet product was

25 slurried in ethanol (119 L) and heated to 70 °C. The slurry was cooled to ambient temperature
and the product collected by centrifuge, washed with ethanol (40 L) and dried under reduced
pressure (30 °C at 2 mbar) to give the title compound (30.8 kg, 86 mol, 73%).

Intermedi.ater 241

30 Ethyl 6-bromo-7-ethoxy-4-oxo-1.4-dihydrogquinoline-3-carboxvlate

A solution of diethyl {{(4-bromo-3-ethoxyphenyl)amino]methyl} malonate
(Intermediate 242; 25 g, 64 mmol) in warm diphenyl ether (150 mL) was added dropwise
over 15 minutes to refluxing diphenyl ether (~250 mL). After 3 hours the reaction mixture

3 M
R
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40°(t, 3 IT); m/z: 334, and 1.4 g (44%) of cthyl 6-
bromo-7-fluorp-4- -hydroxyquinoline-3-carboxylate 'H NMR: 9.11 (s, 1 H), 822 (1, 1 H), 7.96
25 (d, 1 H),4.48 (q, 2 H), 1.40 (t, 3 H); m/z: 334,

Entermediate 244

Ethyl 6-bromo-7-fluoro-4-hydroxyquinoline-3-carboxvlate and ethy] 6-bromo-5-fluoro-4-
hydroxyquinoline-3-carboxylate

30 A solution of diethyl {[(4-bromo-3 -fluorophenyl)amino}methylene} malonate
(Intermediate 245; 6.00 g, 16.66 mmol) and diphenyl ether (10 mL) was heated to 250°C for

40 minutes. After cooling, hexane (10 mL) was added, and the resulting precipitate filtered
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25 (Intermediate 248; 33 g, 0.085 mol) in warm diphenyl ether (200 mL) was added dropwise

over 30 minutes to refluxing diphenyl ether (4006 mL). After 3 hours at reflux, the reaction

was cooled. To the resulting gelatinous solid was added hexane, cyclohexane, and petroleum

ether (~150 mL of each) and the mixture filtered. The crude material was triturated with hot

hexane for 20 minutes to give 21g of a solid. "H NMR: 12.26 (s, 1 H), 8.52 (s, 1 H), 7.91 (s, 1
30 H),7.62(s,1 H),4.21 (m, 4 H), 1.41 (t,3 H), 1.28 (1, 3 H); m/z: 342.
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CaZrH)olx 8 (1, 3 H); m/z: 216.

Intermediate 250

25 2-Bromo-l-ethoxvy-4-nitrobenzene

A mixture of iodoethane, (22.2 mL, 0.28 mol), 2-bromo-4-nitrophenol (Intermediate
251; 24 g, 0.11 mol) and potassium carbonate (30.6 g, 0.22 mol) in DMF (200 mL) was
stirred for 18 _hours.‘ The reaction mixture was poured into ice water (2 L) and extracted with
EtOAc (3 x 300 mL) The combined organic extracts were dried (Na;SOy), filtered, and
30 concentrated under reduced pressure to give 27.1 g of a solid, used without further

purification. "H NMR: 8.42 (d, 1 H), 8.25(d, L H),7.31(d, 1 H), 4.28 (q, 2 H), 1.41 (t, 3 H).
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2.75 (m, 2 FI), 2.62 (m, 2 1), 1.90 (m, 2 ID), 1.10 (¢, 3 H); m/z: 128.

Intermediate 253

fert-Butyl 4-ethyl-1,4-diazepane-1-carboxylate

A mixture of rert-butyl 1,4-diazepane-1-carboxylate (3 g, 15 mmol), iodoethane (3.51
g, 22.5 mmeol) and potassium carbonate (4.14 g, 30 mmol) in acetonitrile (15 ml) was heated
to reflux for 20 hours. The reaction mixture was cooled and filtered, washing with
dichloromethane. The filtrate was concentrated and the residue purified with an ISCO
chromatography system to give 700 mg oil. "H NMR (CD2Cl): 3.60 (i, 4 H), 2.70 (1, 6 ),
1.95 (m, 2 H), 1.61 (s, 9 H}, 1.20 (t, 3 H); m/z: 228.

Intermediate 254
Ethyi 4-
carboxylate

A solution of ethyl 4-chloro-7-isopropoxy-6-(4-methylpiperazin-1-yl)quinoline-3-
carboxylate (Intermediate 266; 0.25 g, 0.64 mmol), 2 4-diflucroaniline (0.22 mL, 1.91 mmol),
and glacial acetic acid (0.1 mL) in EtOAc (5 mL) was heated at 77°C for 16 hours. The

-6-(4-methvylpiperazin-1-vquinoline-3-

9 4-difluorophenylamino




7.10 (d, 1 H, 6.90 (d, 1 H, 677 (s, 1 H,
4.35 (g, 2 H, 4.20 (g, 2 H, 2.70 (s, 4 H,
2.40 (s, 4 H, 2.30 (s, 3 H, 2.20 (s, 3 H,
1.40 (m 6 H 147 Ethyl 7-ethoxy-4-{[2-fluoro-3-

9.55 (s, 1 H), 8.87 Internedi ate

(Wd {OJJMQJDWEt hyl ) phenyl ] am nO) 6 (4 (S! 1 P%i‘fGBz(}{)j'[(}{)]_s:;s
7.45-7.15 22

met hyl pi pera2| n-I -yQqui nol i ne7 3-carboxyl ate (m 5 H) ,
4 28 (q, 2 , 4.12 (q, " 3.90 (s, 4

L iop it s 6@%%%&%%%%&%%&%
1@@:racted it EtOAc (3 x 3 mL). The combined organic exiracts were concentrated, and the
residus purified by column chromatography (hexanes/EtOAc) to give 80 mg (53%) of a
yellow solid. "H NMR: 9.69 (s, 1 H), 8.84 (s, 1 H), 7.39 (m, 1 H), 7.26 (s, 1 H), 7.19 (m, 1 II),
5 7.07(m, 1 H), 6.96 (s, | H), 4.83 (m, 1 H), 4.39 (g, 2 H), 2.75 (3, 4 H), 2.37 (s, 4 H), 2.17 (5, 3
H), 1.34 (d, 6 H), 1.28 (t, 3 H); m/z: 485.

Intermediates 255-265

The following compounds were prepared by a method similar to Intermediate 254

Int | Compound Miz | SM

255 | Ethyl 4-[(3,4-dichlorophenyl)amino]-7-isopropoxy-6-(d- 517 | Intermediate
methylpiperazin-1-yDquinoline-3-carboxylate 266

256 | Ethyl 4-[(3-chloro-2-fluorophenylamino]-7-isopropoxy-6-(4- | 501 | Intermediate
inethylpiperazin-1-yl)quinoline-3-carboxylate 266

257 | Bthyl 4-[(2,3-dichlorophenylaminc]-7-isopropoxy-6-(4- 517 | Intermediate
methylpiperazin-1-yi)quinoline-3-carboxylate 266

258 | Ethyl 4-[(3-chloro-4-fluorophenyl)amino]-7-isopropoxy-6-(4- | 501 | Intermediate
methylpiperazin-1 —yi)quinoline-3—carboxy1ate 266

259 | Ethyl 4-[(2,4-difluorophenyl)amino]-6-morpholin-4- 415 | Intermediate
vlguinoline-3-carboxylate 271

260 | Ethy! 4-[(3-chloro-4-flucrophenyl)amino]-6-morpholin-4- 432 | Intermediate
ylquinoline-3-carboxylate - 27

261 | Ethyl 4-[(2,3-dichlorophenyl)amino]-6-morpholin-4- 446 | Infermediate
viquinoling-3-carboxylate 27

262 | Ethyl 4-f(2,4-diflucrophenyl)amino}-6-(4-methylpiperazin-1- | 427 | Intermediate
yl)quinoline-3-carboxylate 274

263 | Ethyl 4-[(2,4-dichlorophenyl)amino]-6-(4-methylpiperazin-1- Intermediate
| yDauinoline-3-carboxylate 274

264 | Ethyl 4-[(3,4-dichlorophenyl)amino]-6-(4-methylpiperazin-1- Intermediate
yDquinoline-3-carboxylate 274

265 | Ethyl 4-[(2,3-dichlorophenyl)amino]-6-(4-methylpiperazin-1- Intermediate
yhquinoline-3-carboxylate 274

10
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2.35 (m 6 H 149 Ethy'llgg,[(Z chl or o- 4-f I uor o- 5-

9E89_§s, %fl) 8.91 Internedi ate
)amno] 7ethoxy6(4 (s 1H) 757(d

7. 29 g\s!mxta:'e I6')(11&%yl({fi?—igt% Jpgx'y 4]'(4|7_gethyﬁ)1p21§zm—l |

yDphenyllamino}methylene)malonate (Intermediate 267; 5.7 g, 13.6 mmol) and phosphorus
oxychloride (12.4 g, 20.8 mmol) was heated at 108°C for 16 hours. The reaction mixture was
cooled and concentrated under reduced pressure. The resulting dark oil was diluted with
acetonitrile (20 mL), added to a stirred solution of NaHCQ;, and extracted with EtOAc (3 x
100 mL). The combined organic extracts were dried (NazS0;), filtered, and concentrated
under reduced pressure. Hexanes {30 mL} was added and after 15 minutes of sonication, the
mixture was filtered to give 3.1 g (58%) of a brown solid, '"H NMR: 8.89 (s, 1 H), 7.45 (s, 1
H),7.42 (s, 1 H),491(m, 1 H),4.39 (q,2 H),3.16 (s, 4 H), 2.50 (s, 4 ), 2.23 (s, 3 H), 1.37
(i, 9 HY; m/z: 392.

Intermediate 267
Diethyl {{[3-isopropoxy-4-(4-methylpiperazin-1-yliphenylijamino }methvieneymalonate

A solution of [3-isopropoxy-4-(4-methylpiperazin- 1-yl)phenyl]amine {Intermediate
268; 5.0 g, 21.5 mmol) and diethyl ethoxymethylenemalonate (4.65 mL, 23.24 mL} in

acetonitrile (20 mL) was stirred for 16 hours. The reaction mixture was concentrated under

reduced pressure and purified via column chromatography (hexanes/EtOAc) to give 6.7 g
(74%) of a dark viscous oil. "H NMR: 10.68 (d, t H), 8.23 (d, | H), 6.99 (s, | H), 6.84 (s, 2
H), 4.65 (mn, 1 H), 421-4.00 {m, 4 H), 2.93 (s, 4 H), 2.42 (5, 4 H}), 1.27-1.16 (m, 12 H).

Intermediate 268
3-Isopropoxy-4-{4-methvlpiperazin-1-yDphenyljamine

1-(2-Isopropoxy-4-nitrophenyl)-4-methylpiperazine (Intermediate 269; 6.0 g, 21.5

mmol) and 10% palladium on carbon (0.6 g} in MeOH (30 ml) was stired under hydrogen

gas (50 psi) for 1 hour, then filtered through a pad of diatomaceous earth. The filtraie was

concentrated under reduced pressure to give 5.01 g (94%) of a brown oil. 'H NMR: 6.59 (d, 1

), 6.18‘(d, 17 H}, 6.08 (dd, 1 H), 4.65 (5,2 H}, 4.45 (m, 1 H), 2.79 (5, 4 H), 2.39 (s, 4 H), 2.17

{5, 3 H), 1.21 (d, 6 H).
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A mixture of 1- chloro—Z—1sopropoxy—4—mtrobenzene {(Intermediate 270; 5.0 g, 23.2

mmol), 1-methyl piperazine (3.09 mL, 27.82 mmol), and potassium carbonate (3.99 g, 23.19

5 mmol) in DMF {10 mL) was heated at 135°C for 16 hours. The reaction mixture was cooled,
added to water (200 mL) and extracted with EiOAc¢ (3 x 100 mL). The combined organic
extracts were dried (NazSQy), filtered, and concentrated under reduced pressure to give 6.0
grams (93%) of a red solid, 'H NMR: 7.80 (dd, 1 H), 7.65 (d, 1 H), 7.0 (d, { H), 4.71 (m, 1
H), 3.20 {m, 4 H), 2.44 (m, 4 H), 2.21 (s, 3 H), 1.32 (d, 6 H); m/z: 280.

10

Intermediate 270

1-Chloro-2-isopropoxy-4-nitrobenzene

A mixture of 2-chloro-5-nitrophenol (10.0 g, 57.6 mmol), 2-icdopropane (6.79 mL.,

69.1 mmol), caesium carbonate {1.87g, 5.76 mmol), and potassium carbonate (9.93g, 57.6
15 mmol) in DMF (50 mL)} was heated ai 35°C for 24 hours. The reaction mixture was cooled,
added to water (200 mL) and extracted with EtQAc (3 x 25 mL). The combined organic
extracts were dried (Na:S0y), filtered, and concentrated under reduced pressure to give 12.1
grams (97%) of a red solid. 'H NMR: 7.88 (d, 1 H), 7.80 (ad, 1 H), 7.72 (d, 1 H), 4.87 (m, 1
H), 1.32(d, 6 H).

20

Intermediate 271

Ethyl 4-chloro-6-morpholinoquinoline-3-carboxylate

Ethyl 4-hydroxy-6-morpholin-4-ylquinoline-3-carboxylate (Intermediate 272; 2.2 g,
7.28 mmol) was stirred in refluxing phosphorous oxychloride (6.6 ml, 72.8 mmol) for 3
25 hours, After cooling, the mixture was concentrated under reduced pressure, and CHsCN (20
ml) added. This mixture was poured slowly into NaHCO; solution (150 mL) and the
resulting slurry was exiracted with EtOAc. The organic layer was dried (MgSQ,), filtered, and
concentrated and the residue purified by column chromatography (EtOAc/hexanes gradient)
to give 1 8g(77%) white solid. 'H NMR: 8. 86 (s, 1 H),8.00(d, 1 H),7.87(d, 1 H), 7.38 (s, 1
30 H), 4.45 (g, 2 H), 3.82 (s, 4 H), 3.38 (s, 4 H), 1.38 (t, 3 H); m/z: 321.

CUHLEE e 2 H 40 a2 Hy, 27 (s
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10 il SedikBE73r €act i on m xt ure was poured into ice water,

L] thEIh‘l[ (9 dj ?uﬁ?ti F élgqlenpgl %fqmmo methy%g%l\lbn_ql\le}ona eand the resulti ng

A solutlon of 4-(4-aminophenyl)morpholine (5.00 g, 28.1 mmol) and diethyl
ethoxymethylenemalonate (6.1 ml., 30.5 mmol) in CH;CN (10 mL) was stirred for 24 hours.
The reaction mixture was added to EtOAc (50 ml.), washed with brine, dried (MgSO4),

15 filtered, and concentrated. Hexanes (50 ml) were added to the residue and after 30 minutes
sonicaton, the resulting slurry was filtered to give 7.2 g (74 %) of a brown solid. TH NMR:
10.75 (d, 1 H), 8.35 (d, 1 H), 7.27 (d, 2 H), 6.98 (d, 2 [1), 4.22 (m, 4 H), 3.73 (5, 4 H), 3.08 (s,
4 H), 1.25 (m, 6 H).

20 Intermediate 274

Ethvl 4-chloro-6-(4-methylpiperazin-1-yDquinoline-3-carboxylaie

Ethyl 4-hydroxy-6-(4-methylpiperazin-1-ylquinoline-3-carboxylate (Intermediate

275; 0.5 g, 1.5 mmol) was stirred in refluxing phosphorous oxychloride (1.5 ml, 15.9 mmol)
for 3 hours. After cooling, the mixture was coneenirated under reduced pressure, and

25 dichloromethane (10 mlL) added. This mixture was poured slowly into NaHCO; solution {50
mL) and the resulting slurry extracted with EtOAc. The organic layer was dried (MgSOsy),
filtered, and concentrated, and the residue taken up in hexane and filtered to give 0.4 g (76%)
black solid. IH_ NMR: 8.84 (s, 1 H), 7.97(d, 1 H), 7.85 (d, 1 H), 7.35 (5, 1 H), 4.45 (q, 2 H),
3.40 (m,‘4 H),2.47 (m, 4 H),2.25 (s, 3 H), 1.38 (t, 3 H); mn/z: 334.

30
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25 CH;CN (20 mL) and added to a stirred solution of NaFICOj;. The resulting mixture was

extracted with dichloromethane (3 x 25 mL). The combined organic extracts were dried

{(NazS04), filtered, and concentrated under reduced pressure. The resulting oil was purified via

silica chromatography (EtOAC) to give 1.25 g (20%) of a pale yellow powder. "H NMR: 8.92

(s, 1 H), 748(5 2H) 4.41 (q, 2 H), 4.39 (q, 2 H), 4.34 (m, 2 H), 3.78 (m, 2 H), 3.37 (s, 3 1),
30 3.22(m, 4 H),2.53 (5, 4 H), 2.26 (s, 3 H), 1.37 (t, 3 H); m/z: 408.

m of a solid; mz: 471. 10 Intermediates 156-232 T
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To a solution of 1-chloro-2-(2-methoxyethoxy)-4-nitrobenzene (Intermediate 280; 5.0
£, 23.19 mmoi) in DMF (10 mL) at 60°C was added N-methyl piperazine (3.09 mlL., 27.82

20 mmol). After heating at 130°C for 26 hours, the reaction mixture was cooled and added to

NaHCOs solution (50 mL). The mixture was exiracted with EtOAc (3 x 100 mL), and the

combined organic extracts were dried (NazSQy), filtered, and concentrated under reduced

pressure to give 6.1 grams (92.6%) of a red solid. 'H NMR: 7.80 (dd, 1 H), 7.69 (d, 1 H), 7.0

(d, 1 H),4.21 (m, 2 H), 3.71 (m, 2 ), 3.34 (s, 3 H), 3.24 (m, 4 H), 2.44 (m, 4 H), 2.22 (s, 3
25 H); mfz: 296.

Intermediate 280

1 -C1110r0-2-( 2-methoxyethoxy)-4-nitrobenzene

A solution of i—chloro—ﬁ-nitrophenol (10.0 g, 57.62 mmol), 1-bromo-2-methoxyethane
30 (8.4 mL, 69.14 mmol}, and potassium carbonate (11.92g, 69.14 mmol) in DMF (40 mL) was
heated at 40°C for 48 hours. The reaction mixture was cooled and added to NaHCO; solution
(100 mL) and dichloromethane (100 mL). The resulting mixture was extracted with
dichloromethane (3 x 100 mL). The combined organic extracts were dried with (INa;SOy),
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car boxy! AL Gt 8P Db PhGLTEAS ALFat S8Pc, was added diethyi ({[4-chloro-3-(2-
20 methoxyethoxy)phenyl]amino}methylene)malonate (Intermediate 283; 12.7 g, 34.16 mmoly

and heating continued for 1 hour. The reaction vessel was cooled, hexanes (100 mL) was

added and the resulting slurry was filtered and dried to give 10.5 g (94%) of an insoluble grey
solid. )

25 Intermediate 283

Diethv] ({[4-chloro-3-( 2-methoxyethoxy)phenyl]lamino} methylene)malonate

A mixture of 1-chloro-2-(2-methoxyethoxy)-4-nitrobenzene (Intermediate 280; 10.3 g,
44.47 mmol), 5% platmum on carbon (1.0g), and zinc(IDiodide (2.84 g, 8,89 mmol) in EtOAc

(40 ml) under mtrogen was evacuated to hydrogen (1 atm) and stirred for 24 hours. The
30 hydrogen was replaced with nitrogen, and diethyl ethoxymethylenemalonate (9.07 mL, 24.18
mmol) and Na;SO; (1 g) were added. After 16 hours, the resulting black slurry was filtered
through a pad of diatomaceous earth, and the filtrate was concentrated under reduced

pressure. The resulting oil was purified via silica chromatography (hexanes/EtOAc gradient)
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(trlrluq{onethoxy phen flanlno}qU|noI|ne 3-

viRol QXM | ety 144 el Hpiperazin-1-

6 vhilemiadinh (2 iHotene)malonate _
di met hﬁy E&Fu? nc)f l )[fl EE‘ {[]teit butyllfgsnntljﬂ%)s&@ﬁoxy?etfxoryl%_ﬂf—nitrophenyl] 4-

3- car box
methy]plperazme (Intemledmte 286; 1.5 g, 3.79 mmol) and 10% palladivum on carbon (0.4g)

in EtOAc (10 ml) under nitrogen was evacuated to hydrogen (1 atm) and stirred for 16 hours.
25 The hydrogen gas was removed, and replaced with nitrogen gas. Diethyl

ethoxymethylenemalonate (0.774 mL, 3.87 mmol) was added, and after stirring for 24 hours,

the resulting black shurry was filtered through a pad of diatomaceous earth. The filtrate was

concentrated under reduced pressure to give 2.0 g (99%) of a white solid. "H NMR: 10.72 (d,

L H), 837 (d, 1 H), 7.02 (s, 1 H), 6.86 (s, 2 H), 4.23-4.10 (m, 6 H), 3.92 (m, 2 H), 2.97 (m, 4
30 H), 2.43 (m, 4 H), 2.20 (5, 3 H), 1.25 (m, 6 1), 0.86 (s, 9 H), 0.07 (s, 6 H); m/z: 536.



nmet hyl phenypam no] - 7- met hoxyqui nol i ne- 3- car boxyl at e
433 Intermedi ate 233 212 Et hyl

6- brono-4-[ (2, 5-di fl uor ophenyl ) am nok

7- met'hoxyqui nol i ne- 3-carboxyl ate 437 Internedi ate 233

2180 24eb/igbag 6- br ono- 4- [ ( 3- chl or o- 2- PCT/GB2007/001338
met hyl pheny1) am nok7- nmet hoxyqui nol i ne-3- car boxyl ate

449 |Internmediate 233 WO 200&%119046PCT/ GB2007/ 001338
- 107 - I nt Conpound M z MR SM 214 Et hyl

6- B m:dlﬂfebétg chl oro-3-
Y phenyl) am no] - 7 met hoxqu nol i ne- 3- carboxyl ate
Hen-Buty Udimetbisilvhoxg 4-girdphepnid-AAncihyRipedadifly 0- 2-

fl uolr 0 ?fbﬁlﬂﬁéb)o&l‘éltﬂﬁﬂy}[f (mmﬁﬂéﬂha{gﬂ)aﬁo&du&%gﬁﬂﬁﬁé’ | at g
n I ono- or 0o- o-

| HOTOp %W %n% &gﬁg’ E?mé‘s %ngi%ﬁ‘?ﬁmerﬂﬁ'ée @Al sénf Fokymealdn
éGQWﬁt@Mﬁ benigd 2400°Q fof 3 BshyAfter cooling, water (20 mL) was added, the
6 REARDwa4 eﬁa&%%‘ﬂf‘ﬂbﬁg@% Sﬁ lan éfh%combl

b\% g henyDam no] qui no Car BN SR gere dried
%ﬁ@d - a3 prrgengrated, ppgdthegesisiue prsifind *[1{ glice Wiromasogzaphy
ne@wh@mw orifEhi tm] ng 5 etgram@mmh ROlotyRAa3'H 10MR POYhAY ),
46@7(’ @01‘3157)”?%@ f% kn 3 H),3.26 (m, 4 H), 2.45 (m, 4 H), 2.21

iﬁe@mp%%ﬁ{yﬁ&?h%@](a@lfﬁbo% A%. 3- car boxyl ate 460
I ntermedi ate 240 220 Ethyl 6-brono-4- {[ 2-chl oro-5-

(t itefnlnu ro t hyl ) phenyl ] am no} - 7-
#my&%-ﬁ-%ﬁw ne- 3- car boxyl ate 519 Internediate 240 221
hio i @lic@y]dimethylsilane
met hy | BhenY0a dRk: B RlhaK caroxyl at e
35 | pternedi at e 25675 2@,% %@Il@ g7]104t’)7r orm) Q -t%ﬁ’%g'b)?m' 2-
17 | i peistioe 446 mb146 w)wa&mslmwh%at@c/ lé art Gxyhadt '@
471? WZLT?:%IQM&&& ??S’Czcza d@;s hlShle reaction mixture was filtered, Brine (200
| uor o
et oiyaw no‘?e"l he-S e g“%@?@?g{%kl MePngcythiced 36
orgamc extracts were concentrated, and the residue purified by silica chromatography
(hexanes/EtOAc gradient) to give 6.5 g (57%) of a white solid. "H NMR: 7.94 (s, 1 H), 7.34
20 {dd, 1 H), 7.74 (d, 1 H), 4.325 (m, 2 H), 3.96 (m, 2 H), 0.82 (s, 9 H), 0.04 (s, 6 H),




224 Et hyl 6-brono-4-[(2-chl oro- 3-

fl uor ophenyl ) am no] - 7- et boxyqui nOl i ne- 3- car boxyl ate

469 | nternedi ate 240 WO

2007/ 119046PCT/ GB2007/ 001338 - 108.. hit Conpound |IW
INAIR SM . 225 Ethyl 6-brono-4-[(2-chloro-4- 9.90 (s,
I H, 9.00 Internediate _ )

met hyl phenyl ) am noj - 7- et hoxyqui nol i ne-3- (s, 1 H),

What is22aifnsd isl 240 carboxylate H), 7.40 (m 2 H), 7.10
(m 1 H, 7.00 (in, 1 H, 4.29 (q, 2 11), 4.20
(q, 2 H, 2.31 (s, 3 H), 1.40 (t, 3 H, 1.30 (t,

s, 1 8.88 Internediate
i f1uoronet hyl) phenyl j am ndRgui nOline-3- (s, 1 H),

(tr
8.51 (s, 1 240 carboxylate H), Q-7.30 (m 4 H) ,
4.31 (q, 2 H), 3.91 (q, 2 H){ 39 (t, 3 Fl),
1.10 (t, 3 H R
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1. ?A@om@%ﬁiﬁ%bﬁhul@i@%@@'%et hoxy-4-{[2-flu0Or0-3- 9.56
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R, N A
(R3 )m

R4
HN 0]
R2
I NH

(Rgn@ N
1B

or a pharmaceutically acceptable salt thereof, wherein:

Q
is a 3-10 membered, nitrogen linked, heterocycle or heteroaryl,

wherein if said heterocycle or heteroaryl contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from Rs;

R; at each occurrence is independently halo, hydroxy, nitro, formyl, cyano,
-CO,H, -SH, (C;-Cy)alkyl, (C,-Cg)alkenyl, (C,-Cs)alkynyl, (C3-Cs)cycloalkyl,
(C-Ce)alkoxy, -OC(0)-(C;-Ce)alkyl, -C(O)-(C;-Ce)alkyl, -CO»(C-Ce)alkyl, -NR'R”,
-NR’-C(0)-(C-Cg)alkyl, (C{-Cq)alkylS(O),- wherein a is 0 to 2,
-NR’-C(0)-O(C;-Cg)alkyl, -NR’-SO,-(C;-Cg)alkyl, -NR’-C(O)NR’R”,
-SO,-NR’R”,-C(0)-NR’R”, carbocyclyl, heterocyclo, heteroaryl or 0xo;

R; is hydrogen, halo, hydroxy, nitro, formyl, -CO,H, -SH, cyano, (C-Ce)alkyl,
(Cy-Ce)alkenyl, (C,-Cg)alkynyl, (C;-Cs)cycloalkyl, -O-(C3-Cg)cycloalkyl,




227 Ethyl 6-bronmo-4-[(2,4- 10.05 (s, 1 H), 8.92

I nternedi at e

di met | i oxyphenyeam no] - 7- et hoxyqui nol i ne- (s, 1 H),
7.89 (s, 1 240 3-carboxy|ate H, 7.32 (s, 111),
7.05 (d, 1 H, 6.71 (s, 1 H, 6.52 (d, 1 FD,
4.21 (q, 4 H, 3.79 (s; 18 H), 3.70 (s, 3 H,

opigraseng R ks coThg. TR 1y 4. 05

-NRnU@tDﬂ(iﬂL@@aﬁkym(ﬂlfmb mS‘OG%?'WHéEHm ereitququ nol i ne- 3-

car box

RSO0 O @Byl TRy SO GueS el g qp% G e VR,
-CqB)LNﬁ Rél’s OGO NI, carbrydiSl, hSterosydB, heterdhryl or (€ Leg)Akbly;

R; at each occurrence is independently halo, nitro, formyl, cyano, hydroxy,
-NR’R”, -CO,H, -C(0)-(C;-Cg)alkyl, -CO,(C;-Cg)alkyl, -C(O)-NR’R”,
-NR’-C(0)-(C;-Cg)alkyl, -NR’-C(O)NR’R”, -NR’-C(0)-O(C,-Cq)alkyl,
-0-C(0)-(C-Ce)alkyl, -SH, -SO,-NR’R”, (C;-Cg)alkyl, (C,-Cs)alkenyl, (C,-Cg)alkynyl,
(Ci-Ce)alkoxy, (C-Ce)alkylS(O),- wherein a is 0 to 2, -NR’-SO,-(C,-Cg)alkyl,
carbocyclyl, heterocyclo, or heteroaryl, wherein if said heterocyclo or heteroaryl contains
an -NH- moiety that nitrogen may be optionally substituted by (C,-C¢)alkyl; or

two R3 groups on adjacent carbons may optionally form a 5- or 6-membered
saturated, partially unsaturated, unsaturated and/or aromatic ring optionally containing O,
1, or 2 heteroatoms selected from S, O, or NR, wherein R, is absent, H or (C,-C¢)alkyl;

R4 is hydrogen or halo;

m is 0-3; wherein the values of R; may be the same or different;

n is 0-3; wherein the values of R| may be the same or different;

p is independently 1 or 2 at each occurrence; and

Rs is selected from (C,-Cg)alkyl, (Cs-Cs)cycloalkyl, -C(O)-(C,-Ce)alkyl,
-S(0),(C-Co)alkyl, -CO,(C-Co)alkyl, -C(O)-NR’R”, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;

R’ and R” independently at each occurrence are H, optionally substituted
(Ci-Ce)alkyl, or optionally substituted aryl, or taken together with the nitrogen to which
they are attached form an optionally substituted 3-6 membered ring saturated or partially
unsaturated containing 0 or 1 additional heteroatom selected from NR,; wherein said
optional substituents may be selected from one or more Rg;

R may be independently (C;-Ce)alkyl, halo(C;-Cs)alkyl, halo, nitro, cyano,
hydroxy, (C;-Cs)alkoxy, -NR*R’, —COOR"* or —CONR*RY; and

R and R are independently of each other hydrogen or (C-Cg)alkyl; and wherein

each Ry, Ry, Ry, R; and Rs may be optionally substituted on carbon by one or

more formyl, -SH, azido, halo, nitro, cyano, hydroxy, trifluoromethoxy,
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iVI/z I NVR SM 229 Et hyl 6-brono-4-[(5-chloro-2- 9.55
(s, 1 H, 8.87 Internedi ate

f1 uor ophenyBam no] - 7- et hoxyqui nol i ne-3- (s, 1H), 8.45

(s, 1 240 carboxylate H), 7.50 (s, 1 H), 7.35 (m

1H, 717  (m 2H, 4382.(q, 2 H, 4.00 (q, 2

H), 1.46 (t, 3 H, 1.19 (t, 3 11) 230 Ethyl
-OCEP@rmalk et MR 40P BN ARY-CH)alkgl, BOOK(E, -Ch)aHy], 8. 96

I nt di at
CQNR Db Ry LSRG SRR €r-Faalkyl 1y
- L - _ ,
BTG AN I T
-NR{-§O-2CHfs)alkyl, NB5EC(QINI RE) (Co4Cakkenyl, (Ca-Coalkynyl, or
(C-Ce)alkoxy.

2. A compound of formula IA as claimed in claim 1 or a pharmaceutically

4.10

acceptable salt thereof.

3. A compound of formula IB as claimed in claim 1 or a pharmaceutically

acceptable salt thereof.

4. A compound of formula IA or IB or a pharmaceutically acceptable salt thereof as

claimed in any one of claims 1-3 wherein:

Q
is a 5-7 membered, nitrogen linked, heterocycle; wherein if said

heterocycle contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from Rs; wherein

R is selected from (C-Cg)alkyl, (C;-Cs)cycloalkyl, -C(O)-(Ci-Cs)alkyl and
-CO,(C-Cg)alkyl; and

each Rs may be optionally substituted on carbon by one or more cyano, hydroxy,
-OC(0)-(C-Cg)alkyl, -NR’R”, (C3-Cg)cycloalkyl or (Ci-Ce)alkoxy; wherein

R’ and R” independently at each occurrence are (C;-Csg)alkyl.

5. A compound of formula IA or IB or a pharmaceutically acceptable salt thereof as
claimed in any one of claims 1-4 wherein R; at each occurrence is hydroxy, -NR’R” or

oxo; wherein R’ and R” independently at each occurrence are (C;-Cs)alkyl.

6. A compound of formula IA or IB or a pharmaceutically acceptable salt thereof as

claimed in any one of claims 1-5 wherein n is O or 1.
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met hoxyet hoxy) qui nol i ne- 3-car boxyl ate 433 Internedi ate
281 232 Ethyl 6-chloro-4-[(2-fluoro-5-

nmet hyl phenyl ) am nol- 7- ( 2-

nethoxyethoxy)quinoline 3-d2a¥ boxylate 433 Internedi ate
281, Inter
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in accordance with 5 the procedures descrlbe ur ke
R, mam.be@pa@na,ﬂysubs%@@d @heondy que 9ompresLs- Osklﬂzkoxy or hydnxoxy

sol ution of ethyl

6- br ono- 7- net hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3- car boxy
8. | at & cdomppendeidoatda 2841 [Bola pharBadd@Bdally racqabtabk&h;allt digseof as

xychl ori de 00 S. ed. under ref
clof ¥ Bhp o ams L iin oAb S R A M Easndeaipy o
(Cpoyuledl drnCpCyAROx tlwiakeih R mAghebpiddally Sibstifutdd®n chn by
resultlng m xture was nmade j ust Ba5|c with 2N NaOH and
halgytracted with 10 EtOAc. The organic |ayer was washed
wth water, dried (Na2SQ4), and concentrated under WO
2007/ 119046PCT/ GB2007/ 001338 - 110 - reduced pressure
9¢o@wmm@@mm%wmgwmmmMMMMMwwwmm@ws
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san23¢k differktithy |
6- br ono- 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3- car boxy
| ate A solution of diethyl

104 [ (A-BRRBBdsMBLANX YA 'aer%d @gﬂaﬂ%déﬁﬁda}w @&&bﬂaﬂeqa@%mf as
(Internediate 235; 11 g, i n”warm di phenyl

claigpqddp a{%@tl@ﬂ)claméla?dwweld&mwéog@ver flagoni nutes to
refl uxi ng di phenyl ether (180 nth). After 3 hours, the
sol ution was cooled, diluted with hexane (200 nL), and

11.t heArcespbtndng fpmeda pA balBe col l ected to give 8.9 g
(93% of a 10 white solid. Int nediate 235 Diethyl
(114-bronn-3-nethoxyphenyflan1 hnethylene 1 mal onate
To a solution of 4-brono-3-netho nine (25 g, 0.12
nmol) in CH3CN (150 nL) was 15 add
di et hyl et hoxymnet hyl ene nal onat e 23 , 0.13 nol).
After 20 hoqu, the sul vert wayy renpved under reduced
pressure and ﬂ% reS|d e d ssolved [n Et OAc. Hexane
was added, and th CLA collected to
give 37 g (80% off- mhlt’ H NVR? 10.68 (d, 1
H, 838 (d, 1 H, 7.5 7.20 (d, 1 H), 6.91
(dd, I H, 4.20 (g, ®&H), 4.11Nq, 2 H,13.86 (s, 3
H, 1.23 (m 6 H); mx: 372. 20 Internedi ate 236 Ethyl
7- br ono- 4- chl or o- 6- met hoxyqui nol i ne- 3- car boxyl ate A
m xture of ethyl
7- br ono- 6- net hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3- car boxy
late (I nternediate 237; 4.0 g, 11.6 mmol) and
phosphorous oxychl oride (80 nL) was heated at 25
reflux for 2.5 hours. The solution was cool ed, and
poured carefully onto ice (800 g) with stirring. The
m xture was carefully neutralized with 2N NaOH, and
the resulting precipitate was filtered, washed with
water and dried to give 3.8 g white solid. "H NWR
(CDCI3): 9.00 (s, 1 H, 8.32 (s, 1 H, 7.54 (s, 1 H,
4.43 (q, 2 H, 4.02 (s, 3 H, 1.39 (t, 3 H. 30
I nternedi ate 237 Ethyl 7-bronp-6-nethoxy-4-oxo-1
4- di hydr oqui nol i ne- 3- car boxyl ate A sol ution of diethyl
([ (3-brono- 4- net hoxyphenyf | am no] net hyl enel mal onat e
(Internmedi ate 238; 10 g, 0.027 nol) in warm di phenyl
ether (100 nmL) was added dropwi se WO
2007/ 119046PCT/ GB2007/ 001338 over 15 minutes to
refl uxi ng di phenyl ether (100 roL). After 3 hours, the
reaction m xture was cool ed, and petrol eum et her (120




nore gas was evol ved, and the resulting solid was
filtered, washed with sat. NaHCO3 and water, and then
slurried in hot MeOH (-200 nL), cooled and filtered to
give 42 g of an orange solid. 5 Alternative
preparation c) Triethylamne (12.8 kg, 126 nol)
was added to a suspension;§f. 4-brono-3- ethoxyaniline
hydrochl ori de (29.94 kg, 118 nol) in toluene (119 L)
and water (60 L) at anbient t@gperature. The
suspensi on was stirred until a sgfution was obtai ned.
The bi phasic 10 m xture was fil tthr ough
di at omaceous earth (4 kg), washi ng=the cake with
toluene (10 L) and the a eougNiang separ ated and
di scarded. Tol uene was disitill ed oum (13 L) to dry the
m xture. Diethyl et hokyaett NI (25. 60 kg,
118 nol) was added sl owl|) @ solution at
70-80 C, at ar e that o8
Tol uene and(®p Yo L mer@'dlstllled out under
reduced pressur (40 nbar, 85 C). The reaction
tenperature 15 was reduced to 60 C and t reaction
wherflgl ysed by HPLC. Phosphorous oxychloride (45.6 kg,
297 nol) added over 45 m nutes. The reaction was
heagt'ed o 110 C over 2 hours and held for at least 5
holrs. TRe reaction was cooled to 70 C and anal ysed by

HPLC. P h d d S50 L
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Me Ade|nofdet
whegen. b %%mh%wy BRSNS Heft Ry droxyethoxy or
ISOp(;&g(frmedlate 242; 25 g, 64 nminol) in warm diphenyl
her” (150 nlL) was added dropwi se over 15 minutes to
r efl;akeavh Od¢tpt¢e¢ﬁylls instehendeptlp §gorai ghloras methyl3trilygramatiyg,
th i c[ﬁoxonorrtrll1 15% ethng 2007/ 119046PC T/ GB2007/ 001338 -
ey, Wad d hexane (-250 nmL) added to the
SO|nh &, 1- mlﬁéﬂelmﬂ& vialdet of Rmhp bgthesath6 oBdiffeadht;a whi t e

taII ne solid, used without further purification.
* 19§°8 OB AP0 1y et hy|
H%&é&ﬁ@nﬁa&éﬁemy@mpm@m nol net hyl | mal onat e A
solution of” 4-brono- 3-ethoxyaniline (21 g, 0.1 nol)
and di et hyl ethoxynethylenenalonate (19 m., 0.1 nol)
irred for 2 hours and then
12, 5%@%8@m5§§g§?%Lm. ggrs The sol vent was renoved
under reduced pressure and the resi due
recrystallized fromhexane to give 25 g of white
solid, which was used w thout further 10 purification.
Internmedi ate 243 Et hyl
6- br ono- 4- chl or o- 7-f I uor oqui nol i ne- 3- car boxvl ate and
et hyl 6-brono-4-chl oro-5-
f1 uoroqui nol i ne-3-carboxyl ate 15A m xture of ethyl
6- br ono- 7- f | uor o- 4- hydr oxyqui nol i ne- 3- car boxyl at e and




mantl e. The reaction mxture was filtered hot through
a bed of di atomaceous earth. After cooling, the
aqueous filtrate was extracted with chloroform (2 x
300 nL) and EtOAc (2 x 300 20 nL). The organic
extracts were conbined, dried (Natal, and concentrated
under reduced pressure to-dPve 22 g of a solid. 114
NVR 6.82 (m 1 H), 6.53 (d, | @Q, 6.51 (s, I H, 3.91
(q, 2 H, 1.28 (t, 3 H: n2/z:RJw6. Internmediate 250

95 2-Brono- 1- et hoxy-4-nitrobenze A m xture of
i odoet hane, (22.2 inL, 0.28 nol),
2- br ono- 4- ni tr ophenol (Inhernedl 51, 24 g, 0.11

bonate (80.6 @, 0.22 nol) in DW
(200 m.) was ‘stfrired f 3 . Jhe reaction

m xture was pour ed._i € 2 and extracted
with Et0Ac (3 x 300 nL) conblned organi c extracts
were dried (Na2sSO™4), ereen. aprd 30 concentrat ed
under reduced pressuBe to glverﬁ7 1 g of 14 solid, used
wi t hout further purification. 1HNVR 8.42 (d, 1 H),
8.25 (d, 1 H, 7.31 (d, 1 H, @®R8 (g, 2 H, 1.41 (t,
3 H. WD 2007/119046PCT/ GB2007/ 08 ~ 116 -

nol ) and potQﬁ i u

A

m xture of 4-nitrophenol Q@O g, , acetic acid
(400 nL), and brom ne (27 fi, QNSZ npl) was stirred
for 18 hours. Excess solvent wag renpved under reduced
pressure 5 and the re ?» : ized from

di chl or onet hane/ he g of a*solid, used

wi t hout further urlf%g ’ R°(MeOD): 8.40 (d, 1
H, 8.12 (dd{Rik 2 1ﬁ); i nk: 216.
I nt ermedi ate 252 0 -Ethyl 4- di azepang A

m xture of tert-butyl
seleotet figrh- 1, 4- di azepaneThear boxyl at e (Internediate 253;

0 3,07 t her . nm.) wa
P MR SR S el B ol
carB@antdevas filtered, washed mnth di et hyl ether. The
%blld was di ssol.ved in 20 of MeOH, ~about 2 of
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Cmg@@mﬁ§§ult|ng 15 m xture was stirred at room
enperature for 30 nminutes, filtered, washed with
“eN@@H4 [Erfuere’- mﬁlhwpatlefl)ﬂasndtﬁﬁ@emm@méidmr@my1V>é)®91©hng3-
ellowoil. THNVR (CD2C12): 3.00 (m 6 H), 2.75
Cark’d”g‘p‘éd{l) 2.62 (m 2 H, 1.90 (m 2 H, 1.10 (t, 3 H):
[(3ndh10ro D2Buorbpiteaylpehalt B-eROIy-620-niettyl piferhath- 14yl Rfupline-3-
| azepane-| -carboxy | ate A m xture of
car @gpuﬁﬂtyl 1, 4- di azepane-| - carboxyl ate (3 g, 15 nmol),
7- etmpﬂt[@ﬂ@o&I*o Eaéth Lphg{%fl)%rrfm1é(4@ﬁ&hﬁg%@ﬁ§1hwnyi§cﬁf1m&@13€
(4 30 ranol) in acetonitrile m ) wasS heated
Cm@QﬁW@#%ux for 20 hours. The reaction nixture was
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carbwxamidan | SCO 25 chr onmat ogr aphy systemto give 700 ng

R R S A S P

yDduii@ineBdiaoradi;  Et hyl
4-1(2, 4-di fl uor ophenyl i am nol - 7-i sopr opoxy- 6- ( 4- net hyl
pi perazin-I-yllquinoline-3- 30 carboxylate A
sol ution of ethyl
4-chl oro- 7-i sopropoxy- 6- ( 4- met hyl pi perazi n- 1- yQOqui nol i
ne- 3- carboxylate (Internedi ate 266; 0.25 g, 0.64
mmol ), 2,4-difluoroaniline (0.22 nL, 1 91 mol), and
glacial acetic acid (0.1 nL) in EtOAc (5 nmL) was
heated at 77C for 16 hours. The WO
2007/ 119046PCT/ GB2007/ 001338 - 117 - reaction m xture
was cool ed, NaHCO3 solution (3 nL) was added, and the
m xture was extracted with Et0OAc (3 x 3 nL). The
conmbi ned organi c extracts were concentrated, and the




263 Et hyl
4-[(2, 4-di chl or ophenypam no] - 6- (4- net hyl pi per azi n- 1-
yl ) qui nol i ne- 3-carboxyl ate Internediate 274 264 Ethyl
4-1 (3, 4-di chl or ophenypai ni noj - 6- (4- net hyl pi perazi n-1-
yl ) qui nol i ne- 3-carboxyl ate Internediate 274 265 Ethyl
4-[(2, 3-di chl or ophenypani_fpg} - 6- (4- et hyl pi per azi n- 1-
yl) qui nol i ne- 3-carboxylate Internediate 274 - 118 -
4-[(1-Aitierore thiethty ph266)aktitn]} 7-(2-methoxyethoxy)-6-(4-methylpiperazin-1-

i SQ ropoxv 644- nmet hyl pi perazi n- 1-yl | qui nol i
YDqWEO%m%gF%g%VWB A nixture of diethyl

4- [(i hh&otﬁ%ﬁ@gﬂm{wﬁ ]nﬁ(tzhxmbtnbwmgml@mwtdrm ol m
| ene) mal onate (Internedi ate 26 g, 13.6 mmol)
yqundnﬁh%ﬁgh@wm@dga@ ychloride (12.4 g, 20.8 mol) was
tyi xture was
- B e i O o A T e, The
methi@gethdbxyquidalide-bidrbavasidh. | ut ed with acet onitrile (20
m.), added to a stirred solution of NaHCO3, and
extracted wth Et0OAc (3 x 100 nlL). The conbi ned

13. OF QaRo6ess Kdrh SnYVE @ pFne df (Mo BN or 1B drh@ih@[dqacandally
concentrate nder reduced pressure. Hexanes

accapiabloxgh é‘é?f%ﬂfoasé?ﬁﬁtl@ﬁd sl thwé’échow%f’éﬁ.%%ﬁamg‘ﬁegl Qs
are, %ﬁé&sﬁt{tﬁﬁwl\kﬁglﬁ&r géjde?ﬁe@ [V&aith L cgmgaﬁé%@olor_l) a ?r Z\S’n(
Prodesky) xedctﬁ@ a(compdurtd) of fdndda (Iax 0121131) 3.16 (s, 4 H),

2.50 (s, F% 2.23 (s, 3 H, 1.37 (m 9 FD; n2/ z:
392. |nterm§ Vate 267 15 Di et hyl R,

(113-i sour ouoxyx444- met hyl pi perazi n-1 @
-yl) phenvl | am 3t hyl ene) mal onat e A tion
of [ 3-igopropoxy=4< (4 nethylplpera2|ﬁThprh vl am ne
(Inter *wiag§12680 5.0 g, 21.5 mmmol) :nd}gqeth@l

aceto
reacti
pr essu and
(h&xanesT Et 0A :
vi scous oil NNR 10.68 (d, 1 , 8.23 (dIQ} , 6.99

(s, 1 H, 6lldy (s, 211), 4. 65 (n1 1 21-4.00 (m

whefleiblL is & d%ﬁla(:@a}ole“até'& or groftg; Wish a dotpound. 02 forhulBIE M 12
H. Internediate 2

13- | sopr opoxy- 4- (4 ne 5_%£if2§2|n | -yf1 phenyl | ani ne
251- (2-1 sopropoxy-4-nitro eny&_-4-nethy|piperazine
(Internedi ate 269; 6.0 g, : ') and 10% pal | adi um
on carbon (0.6 g) in MeOH (30 m) was stirred under
hydr ogen gas (50 psi) for Thour, then filtered
through a pad of di atomaceous earth. The filtrate was
concentrated under reduced pressure to give 5.01 g
Prot &4 %) reaftire doroovpound df fodrkhlANVRA 188 (d, 1 H), 6.18 (d,
1 H, 6.08 (dd, 1 H, 4.65 (s, 2 H, 445 (m 1 H),
2.79 (s, 4 H, 2.39 (s, 4H, 2.17 30 (s, 3 H, 1.21
(d, 6 H. - 119 - Internedi ate 269
1- (2-1sopropoxv-4-nitrophenyl) - 4-net hyl pi perazi ne
A m xture of 1-chloro-2-isopropoxy-4-nitroben2ene
(Intermediate 270; 5.0 g, 23.2 mmol), 1-nethyl
pi perazine (3.09 nmL, 27.82 muol), and potassium
carbonate (3.99 g, 23.19 5 mmaol) in DMF (10 nL) was
heated at 135C for 16 hours. The reaction m xture was
cool ed, added to water (200 nmL) and extracted with
Et OAc (3 x 100 nmL). The conbi ned organic extracts were
dried (Na2SO4), filtered, and concentrated under
reduced pressure to give 6.0 grans (93% of a red
solid. IFI N\R 7.80 (dd, 1 11), 7.65 (d, 1 H, 7.0
(d, 1 H, 471 (m 1 H, 3.20 (in, 4 H, 2.44 (m 4
H, 2.21 (s, 3 H, 1.32 (d, 6 H; nn/z: 280. 10
I nternmedi ate 270 1-Chl oro-2-isopropoxy-4-nitrobenzene
A m xture of 2-ehloro-5-nitzophenol (10.0 g, 57.6

or



30 - 121 - Internediate 275 Ethyl

4- hydr oxy- 644- et hyl pi per azi n- 1-yl ) qui nol i ne- 3- car boxy

| ate A solution of diethyl

({[ 4- (4- et hyl pi perazi n-1-yl ) phenyl ] am no} net hyl ene) ma

| onate (I nternmediate 276; 5.00 g, 13.8 nrnol) in

di phenyl ether (30 nL) was !Agated to 250C for 2 5

hours. After cooling, hexape (20 nl) was added, and

the resulting precipitate was fifltergd and washed with

acetone (20 nt$5% gi ve! 0. 52 (109@ of a |ight brown

solid. II'INVR 12.419 R d }Hé FI'), 7.50

(m 3 H, 423 (m 2H, 47 (m 4 H),

2.23 (s, 3 H, 1.27 (t, 3 ternedi ate 276

Di et hyl R, N

11f 4- (4- nethylplpera2|n 1- yI)@henyIIanlno}nethylenelna

lonate A sol ution of L 0

4- (4- met hyl pi perazi no) ani i ne

di et hyl et hoxynet hyl enenmalkonat’ex 9 mol) in

CH3CN (10 nlL) was stir The ?reacti on

m xture was concentrAted de educed pressure,

hexane (30 n) Wash o 15 theNesidue, and the

resulting slurry was ered to glve 5.0 ¢ (889@ of a

brown solid. IHNWR 10.74 (d, 1 , 8.34 (d, 1 ,

7.24 (d, 2 /YA 6.97 (d, 2 H), 414(m 4IM§3 311(m

11).

W}é%e{fﬁe IF I’Ir%}j cl‘ﬁa;%léd%l%lé ak%no ré% ﬁ%, (ith a%i'r)pouﬂd S%okdRia o4

4-chl oro- 7- ( 2- met hoxyet iBYy,) - 6- (4- net hyl pi perazi nThyl )

qui nol i ne- 3- car boxyl ate A m xture of diethyl
({[ 3- (2- et hoxyet hoxy) - 4- (yI pi per azi n-| yI ) phenyl

i am no} net hyl ene) mal onate () nedi ate 278; 6 g,

15.15 mmol ) and phOSphgéﬁf oxychlorlde (23. 24 g, 151.5

mmol ) was heated at 11 or 16 hours. The reaction

m xture was cool ed and concgntrated under reduced

pressure. The resulting dark oil was diluted with 25
or CH3CN (20 nL) and added to a stirred sol ution of

Na . The resultlng n1xture mas extracted with
Prefiess) 67365HBS hsoBrquad ef fosmyde Snbi ned or gani ¢

extracts were dried (hb2304) flltered, and

concentrated undgry) reduced pressure. The resuft#‘

N

was purified via SI,!- chr omat ogr aphy (EtOAc) t

1.25 g (20% of a pa el | ow powder.
1 H), 7.48 (s, 4.41 (g, 2 H),
21R) 2 H, 337 (s
), 2.26 (s,

KV) - 4- (4- | pi pgraz 1N

@%b \ ‘hylene)nalbﬁa e
142- ( 2- thochethoxy)4 ni trophen <4- et hyl pi perazin
e (Internedigphe 279; 7.0 g, 5 23.70 mmol );1310%
pal | adi um on carbon (0.7g), and MeOH (20 n1) wer e

or gogebivafedidaivaBye tenspt; M@@mrmrmsspher e. The nitrogen

catnosphere was renoved and 50 psi of hydrogen gas was
applied for 1 hour while shaking the reaction vessel.

Pridaes Hiychctgencgasoundsf feemmiaad]A and IB2pl aced wit h
nitrogen gas. Diethyl ethoxynethyl enemal onate (4. 84
m., 24 18 mol ) was added, and the resulting m xture
was allowed to stand for 16 hours. The resulting bl ack
slurry 10 was filtered through a pad of di atonaceous
earth, and the filtrate was concentrated under reduced
pressure. The resulting oil was purified via silica
chromat ography (Et0Ac) to give 6.6 grans (64% of a
yellow oil .NMR 6.59 (d, 1 H), 6.18 (d, 1 H), 6.08
(dd, 1 H), 4.65 (s, 2 H, (s, 2 H, 445 (m 1 H),
2.79 (s, 4 H, 2.39 (s, 411), 2.17 (s, 3 H), 1.22 (s,
3 H, 1.20 (s, 3 H; mz: 436. 15 Internediate 279



in toluene (10 nL) was heated at 100C for 24 hours.
The reaction m xture was cool ed, acetonitrile (10 nli)
was added, and the resulting m xture was added to
NaHCO3 sol ution. The m xture was extracted with EtOAe
(3 x 100 nL). The conbined organic extracts were dried
(Na2Ss™4), filtered, and QQP@entrated under reduced
pressure. The resulting oil was 15 purified via silica
chromat ogr aphy (Et OAc/ MeOH gr arljent) to give 0.545 g
(29% of a pale yellow solid. "H . 8.84 (s, 1 H),
7.40 (s, 2 H, 4.32 (g, 2 H, 4. , 2 H, 3.94 (m
2 H, 3.16 (s, 4 H, 2.45 (s, 4 .28 (t, 3 H),
0.79 (s, 9 H, O. RH); 508. Internediate
285 20 Di et hyR,)( -y H

[tert-butyl (di methyl)si
et hoxy)-4-(4-meth '
| mret hyl ene) nal onat e ure of

142- (2-{[ten- butyl (dirnet hyF) si | oxy}

et hoxy) - 4- ni t r opheny1f - 4- nethyL&%ferazine
(Internediate 286; 1.5 g, 3.79 n) and 10% pal | adi um
on carbon (0.4g) in EOM (10 m) undek trogen was
evacuated to hydrogen (1 atn) and s d for 16

hours. 25 The hydrogen gas was rengved,” and repl aced
with nitrogen gas Diethyl etHoxyHethyl ®nenal onate

_R
vl PPhenyl | am no

(0.774 L, 3.87 mmwol) was added, Iter @tirring
for 24 hours, the resul t¥ng : ’ gvas filtered
t hrough a pad of dia ceo arth.| The filtrate was
concentrated under feduced-pressuresto give 2.0 g
(99% of a whitfBlsqrid. ™"H NVR 10°72 (d, 1 H), 8.37
(d, 1 H, 7.02 (s, 6.86 (s, 2 11), 4.23-4.10 (m
6 H, 3.92 2 H, 2297 (m 430H, 2.43 (m 4 H,
2.20 (s, 3WA 1.25 (n, 6 H), 0.86 (s, 9P 0.07 (s,
Whe%:é@{_ls I(CE Zéée erlrl!légll’ glt peart\g?éa% %%%{2% %%@éﬁﬁ%tﬁ&%@aﬂ@@%a‘se,

or {Ftert-Butvl(dinmethyGsilytioxy} _ _

Pro%p gj(ly))d}cﬂgls% §F aoc%rr]r?prc]ngn]f(} oo MELAXHRWG\AFEIE A sol ution
tert-butyl[2(2-chloro-5-nitrophenoxy)ethoxy] clirget hyl s

ilane (Internedi@y 287, 6.0 g, 18.08 maol) and

N- et hyl pi perazi ne {(4-41 nL, 39.77 nunol) in 5

nm.) was heated at or 3 days. After cpoling,

the m xture was traghed

. The conbi ned organic extracts
filtered, and coReent

gr aciyent) to give 5.0
. 7.84 (dd) 1-H), N.70 : H) ,
7.02 (dp A7 (m 2 H, 3. ( 2 H, 3.26 (in,
411), 245 (m 4 H, 2.21 10 (s, ), 0.86 (s, 9 H,
0.07 (s, 6W)IA ,n/z: 396. Internedi ate 28IIB
tert-Butyl12-(2-chl oro-5-nitrophenoxv)ethoxvidi nethyl s
and thegppdtenities@ssat® of 2- chl or o- 5- ni t rophenol (6.0 g,
i i 5 Y 7 f the formula
D o Ry T ARS8 A TB 0 ke ymogua of the
IA ggdBassi um carbonate (7.15 g, 41.5 mmol), in DVF (40
...niL% was hegth at 40C for 4 days. The reaction
i) rggnQYie A RONFINE HPWRP Brine (200 niL) was added, and
the m xture was extracted with Et 0OAc (3x 50 niL). The
conmbi ned organi c extracts were concentrated, and the
residue purified by silica chromatography
(hexanes/ Et OAc gradient) to give 6.5 g (57% of a
white solid. 1HNWR 7.94 (s, 1 H), 7.84 20 (dd, 1 H),
7.74 (d, 1 H, 4325 (m 2 H, 3.96 (m 2 H, 0.82 (s,
9 11), 0.04 (s, 6 H. - 126 - Wat is clained is: 1. A
conpound of formula I A or IB: or a pharmaceutically
acceptabl e salt thereof, wherein: is a 3-10 nenber ed,



- 130 - (12 H2 1B wherein: "l is piperazin-I-yl,

N-i net hyt pi perazin-1 -yl, Nethylpiperazin-I|-yl,

N-i sopropyl pi perazin-1-yl, N-acetyl pi perazin-1-yl,

N- ( 2- hydr oxyacet yl ) pi perazi n-1-yl,

P+(2-dinethylaninoethyl)pig razin-1-yl

N—(2-nethoxyethpriperazFA- -yl
iii) M 2peABRRIBY LR REERELIR s~ Y| -

N- (2-"hydr oxyet hyppi per azi n- 1-yl,

N- (cycl opropyl et hyl ) pi perazi n-1-yl,

N (cycl.oprop: I perazip-l-yl, . ,
14. N (% gaca_rr%;g e)lllgér.{% )>%§IB %sbt%)gqnvgf/ S:Ibigogneqnasg? a g?rggﬁu’nd of formula IA or IB,
or alghbrrBredichldicxptpisle pilothyled ) apenmridria baybne of claims 1-12, in

N- (.t - but oxyear bonyppi perazj n-|.-yl, .
oSSR B DRSSP DS PeEP AP APt SF BT - 1 - y1

nmor phol i no, honopi perazin-I-yl,

N-r net hyl honopi perazi n-1 -yl , _

15. N- &t lspmhowrndppp teattirmula- 1A or NBaoe tay phroiagsiupeallazaogentalje salt
(0] . A | .
et SO BB D AR RP LR -1 br oo 5 g modicamenty, (1

R, at each occurrence is hydroxy, -NwMe2 or oxo; nis O

or 1; R2 i s hydrogen, fluoro, nethoxy, ethoxy,

2- (et hoxy) et hoxy, 2-hydroxyethoxy or isopropoxy;

R3 at each occurrence is independently fluoro, chloro,

met hyl, trifluoronmethyl, ethyl, nmethoxy or

trifluoromethoxy; mis 1-3; wherein the values of R3
may be the sanme or different; R4 is hydrogen or
fluoro; or a pharnmaceutically acceptable salt thereof
sel ected from

4-1(2, 4-di fl uor ophenypani noj - 7- et hoxy- 6- ( 4- net hyl pi per

azi n- 1-yQqui nol nme- 3- carboxam de; 4-[(2, 3

- di chl or ophenyl ) am nol-7-et hoxy- 6- (4- et hyl pi perazi n-

1 -yDqui noline-3 - carboxam de;

7-cthoxy-4-[(2-fl uoro-5-nethyl phenyl) at ni no] - 6- (4-

sopropyl pi peraz n-1-yl)quinoline-3- carboxam de;

4-[ (3-chl oro-2-fl uorophenyeam no] - 7- et hoxy- 6- ( 4- net hyl

pi peraz n-1-yl)quinol ne-3- carboxam de;

7- et hoxy-4-[(2-fl uoro-5-nmnethyl phenyl ) am no] - 6- (4- net hy

| pi perazin-1 yl)quinoline-3- carboxamn de;

7-et hoxy-4-[(2-11uoro-4- et hyl phenyl ) am no] - 6- (4- net hy

| p perazin-1-yl)quinoline-3- carboxam de;

4-[(2, 4-di f1 uor ophenyDani no] - 7- ( 2- net hoxyet hoxy) - 6- ( 4-

nmet hyl pi peraz n-1- yequi nol i ne- 3-carboxam de; - 132

-4-[(2-fluoro-4-nethyl phenyl )am no] - 7- ( 2- met hoxyet hoxy

) - 6- (4- met hyl pi per azi n-1 yQqui nol i ne- 3- ear boxam cl e;

44( 2-

f 1 uor o- 5- met hyl phenyeam no] - 7- ( 2- net hoxyet hoxy) - 6- (4- m

et hyl pi perazi n-1- yl)quinoline-3-carboxam de; and

4-1 (2-fl uoro-4- et hyl phenyeam no] - 6- (4-i sopr opyl pi pera

zin-1-y0-7-(2- methoxyet hoxy) qui nol i ne- 3- car boxami de.

13. A process for preparing a conpound of fornula I A or

I B or a pharmaceutically acceptable salt thereof, as

claimed in claiml, which process, wherein variable

groups are, unless otherw se specified, as defined in
claim1, conprises of: Process a) reacting a conpound
of formula IlAor IIB: (R3)",), I All B wherein Lisa

di spl aceabl e atom or group; with a conpound of fornula

I11: (R, Ill O Process h) reacting a conpound of

formula VA or VB: [|VAIVB wherein L is a displaceable

atom or group; wth a conmpound of forrmula V: (RAI, V

O Process c) reacting a conpound of formula VIA or

VI B: VI AVIB or an activated derivative thereof;

with ammonia; O Process cl) reacting a conpound of

fonnula VITA or VIIB: - 135 - formng a

phar maceutically acceptable salt. 14. A

phar maceuti cal conposition which conprises a conpound



