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WD 2008/ 056148 PCT/ GB2007/ 004263 -1 CHEM CAL
COVPOUNDS The invention relates to chem cal conpounds,
woeooplosringceut i cal | y acceptabl e salts ther eof PCTHEBEIV7/004263

possess colony stinmulating.factor 1 receptor (CSF- 1

R) kinase inhibitory 5 activity and are accordingly

useful for their anii.- e Vi and thus in

met hods of treat #eH MEMMam mal body. The

invention also relates to processes for the

manuf acture of said chem cal conpounds, to

phag nsertion; relates do phesairaliconpounds af phan@lawdmemll}aamept@ble salts
thereofL Wléh }go}gegts Qofogg Pﬁ;giﬁfég‘ﬁg tfuc(r‘r:og nlOf éﬁ%rf @E ﬂiﬂméase ughlbrcory

act1v1tyvandmﬂ&| a@&ﬁﬁmg@nmda‘ﬁﬂ feutéir asti-0Bdter AQiVROGRR RIS ih YW@ S f
ses K's). are a sub-fam |y of protein kinases

treatm?‘ﬂ&? i layn%{l orcnirpalcery + Breenyentiopialsogpigheaite progesseifon the
I [

manuf%ld%%ﬁu g’?%iél c@g c\égcgdo él?%tt‘? gﬂ&rﬁ{ac&ﬁ |af & ;Posﬁ%%? %gr‘gt%mgqg them
and to ithreiasseon thendamdi st af nedichhenss ofiuee mttﬁé pﬁdﬁéhdrtbfbﬁ adti-cancer
ffoct | east 9 d| f er.eni RhK s including CSF-1R. CSF-1 R or

etiect 10 % Warnhloodpq ARimaf sUPhiaa @k i ed as the oncogene v-f e

fR&HiNeHE ¢
RSPl T 0 W P

crmcalt wlq)@ og8 signaBiog agd prRlin®)lvechi EPI’aatteaI eﬁeadeenrvlautdgxr(omssh:s

1nclud1tn%§i§g ! ﬁolﬁgrgp éﬁ) [?gsfé\?%,ga@%o(gl%esll g:lVélalOfl ﬁngﬂg:jgtagp%lée r%ftre

bellevédllﬁtlfel@wa@@&dlffﬁ%ﬁtﬁﬁ( { Bchamget$p 1Rxpressed as an
i mat ure 130 kDa transinenbrane protein and ultimately

reRinlRor %W%erw@llmée@é‘@dwe@hec@cpgwwﬁmefrm therfedige

I S t r C I at i
sarcon e i R Mgt of NSRRI R o S Mg
tyrosuiedmtdse 3r(BhBpndrPlatelstitiéived growthdaomer teeahtbPR and p (PDGFRa and

hosphoryl ation of the receptor and subsequent

PDGFBB) iA}g@I thpsedfinasgphstheen impligtes in theprockss of bmarzsoesite €SF-1R

s normy iy xSl asalt A 35 AR TPt Proicyg plparcly resuls

in a matetel 131 50f60t HEa (EBDllmﬂblé‘é Fdinkphanesyilited *)toﬁﬁﬁi%acrgﬁha%@ dolony
bone- mar r ow %enl tors as wel

Stlmul@HIgtf%%tPI QY- pisCR-19.Alee BgandSorntEFAR, biids to thetrpreptor resulting
in dlméx‘?ﬁﬁlﬁh' difto- Pﬁ%&)}l&&ﬁiatl%ﬁ FRle Ijége%tt%rrb%d %s%ﬁ'ﬁént %I:ti\aéltjign of

1R act stinmul ates era
downseemn isigahl, transdudtion gaseadesdiCER ShﬁﬁtBl@thlﬁﬂB@ﬁ)hﬁﬁAbﬁ, f881 P43
295.9 nocyt e/ macrophage |ineage. The mature macrophage
Agﬁays a key role in normal tissue devel opnent and

: (?ISFCug IRI idl %{)%lﬁbg ;i ye’&ﬁre%sed iR h?’(e!}}:{c)l @51%2(;855 t%g%gh&@g% gﬂ_afggpﬂ'?c lineage

and theipbenstmatp e pregesitens as wetlsF thie epitiebaltcellnofthe Hects emcemt/mh in the

T L Y ——

survivalginblityammdiffatangion o2 0AN, oﬁﬁ@moﬁg%/%&%bhag-ghﬁheage The
CSF-1 R axis plays an_ inportant role in placental

matureotg@tgpp}&gﬁ itays akey yalpinnermsi Heruadevriopment and immune defence (F.L.
Pixley and E.R. Stanley, Trends in Cell Biology, 2004, 14(11): 628-638). For example,

osteoblasts secrete CSF-1 and activate the receptor on osteoclastic progenitors resulting in

differentiation into mature osteoclasts (S.L. Teitelbaum, Science, 2000, 289: 1504-1508). The

CSF-1R axis plays an important role in placental development, embryonic implantation,
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WD 2008/ 056148 PCT/ GB2007/ 004263 -2 mammary gl and
ductal and | obul oal veol ar devel opnent and | actati on

w@ Enos@sqis Exp Biol Med, 2004, 229:1-11). Tr aprsT/68R0100/004263
of CSF-1R with or w thout GSF-1 induces transformation
and in vivo tuinorigenicity of NIH3T3 (Rat2 and

ovari an_granul osa cells. Autocrine d/ or racrine _5
mammap e e YRRy SYRB e R Bstaian U S EXp Bidl Med,
2004 ﬁ@tj_yp)t.i on of CSF-1R in the tunmour epithelium and

>Tunour’ associ at ed nmacr ophage. Aberrant expression and
antmsfedtionrnf SFESEWIR oravithoot CBF<l inflymes thahdomndsioaand in vivo

S AT TN T o PN
signalific MEBRATisiAd havb Wb inplAuRddR RNt ARD TR 1R e the tumour

~ overexpression of F-1R is associated with poor .
epithelprm gnd Bingouir assweiatadanacsephege shbaseant expsession angd aglévation of CSF-1R

the. CSF: 1/ CSF- 1R ' | . . | .
BRI (T T T i ——
endomBaE alREE RarRk@E bEbREEcAnt & s PA aymbesotptidiésdant dembastiared that the

t umour angi ogenesi s, invasion and progr essiog (E.
overexgegshion pk GSEr 0} Issspciapgbwith poer prognasis pSeYs 3 g}eﬁ? cqycgrs. In

... or i i . i 2 .
addltlo?‘zR%%mllw R %gls %@% agé%ﬁl r% 91? F%%C}H%eét?feni %ﬂﬁ%g@%sf@)&élated
macroplite RRhich haed esehedsthlated Gl6ed KighificGR rélalik emydur angiogenesis,
. .C2_6al kynyl,, rbocycl yl. .ar rbop-|Ji nked
invasioqpagh RIegrepIPn @Pbéﬁpﬁﬂ?@dﬂ%ﬁpgéwﬁl@me optionally

S hi i 8esOd cARP RN FEARAIIRY €i N
i%Q%élhggﬁgﬁlgﬁ)g%sggtlrl??&g%ﬁtpgigﬂse ancqlﬁgl—l- noi ety tér/g?

nitrogen may 20 be optionatdy substituted by a group
sel ected from R6; and®R%e R or R2 is selected

9
from hydrogen, hal o, ni tnr no, hydroxy,

trifluoronmethoxy, am no, nmer capt o,

sul phanoyl , Cl1_6al kyl , _ 6§ W, C2.6al kynyl,
Cl . 6al koxy, Cl. 6al kanoy C anoyl oxy, N-(C
1 6al kyl )am no, NW: ' ad nNo

N-(Cl _6alkyl)-N(C 1

Cl1_6al koxycar bonyl y

1 6al kyl ) 2sul phanoyt, X 6aiNKyl sul phonyl am no,

carbocyclyl or carbon-linked heterocyclyl; wherein

this Rl or R2 may be optiond)ly substituted on carbon

by one or nore R7; and wherein if said heterocyclyl
whereglnt ai ns an - NH ni ety that nitrogen

one of R! and R? is selected from Crealkyl, Cyalkenyl, C,.salkynyl, carbocyclyl or
carbon-linked heterocyclyl; wherein this R' or R? may be optionally substituted on carbon by
one or more R’; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by a group selected from R®; and

the other R! or R is selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, mercapto, sulphamoyl, Cj.salkyl, C,.¢alkenyl, Cyalkynyl,
Cysalkoxy, Cyealkanoyl, C;.¢alkanoyloxy, N-(Cealkyl)amino, N,N-(C¢alkyl),amino,
N-(Calkyl)-N-(Csalkoxy)amino, Cy.salkanoylamino, Cy.salkoxycarbonyl,
N-(Cy.galkyl)sulphamoyl, N, N-(Ci.salkyl);sulphamoyl, C.salkylsulphonylamino, carbocyclyl
or carbon-linked heterocyclyl; wherein this R! or R? may be optionally substituted on carbon
by one or more R’; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen

may be optionally substituted by a group selected from R
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may be optionally substituted by a group selected from
R8; WD 2008/ 056148 PCT/ GB2007/004263 -3- R3 is

woiyasosEams or halo; R4 is selected from hal o, PCT/GB2007/004263
cyano, hydroxy, trifluorongshoxy, am no, carboxy,
car barmyl rrer capto, sul phanoyl, CL6al kyl,

% glp’é 6a| kynyl, C1 6a| koxy, Cl_6al kanoyl,
i %%8‘9’% PIN-(C 1 6al kyl ) ami no,
Wi(sgale@@h o 1%981 o, @aﬁb (h?liﬁﬁ(k/kﬁ‘ ﬂhb%lﬁ&:hoxy, amino, carboxy,

1_6al koxy) am no, Cl_6al kanoyl ani no,

carbampy&ah@yaptc,aﬂuhﬁnnybbfl Cut;l;tllqy]@ Co. 66@@%@23@&1&’@&!@}4&“{0?{}’,

Craaligiofa PO Bt T RSt NS o heheino .

N-(C\. Jaﬂéﬁi 15(e] %élldb)@b@{ﬁﬁﬁb' Ci. Sélke@@%rléﬁhﬁdl Immwlkgmammoyl
carbocyclyl or heteroc wherein R4 may

N, N—(Céxgmikwhaqaﬂgpmybs@muw&() %@ns Byo &rfer- @}k%?aébwl

N-(C. %Dnlgyl S%pt%ﬁ%toglh T]\{Jy g éﬁ 1%%%@% i on: a@%ﬁ?gﬁs u s{nlﬁﬁnc arhocyclyl

or het@&cy’tl}gf Whﬁeﬁﬁk“&ﬁtqe’de bpttonaly @ubsututemm @lrblon by bmwodore R’; and
rQups. are on adjacent carbons, they %/ g 'Donal Ir}/
wheremdf Fid hef@&}cwaﬁ%qm%nfr PhdNBr malewe@ﬂé?lakry& 1} 1pay prgptionally

oc ring or heterocyclic ring ma
substltb bg/'ap% g]F 1EALPRENGRY g y g may

y_su stitut'ed on carbon by one or nore R';
amdwhehremef twa R* gmiugs lietoaradgacent aarhomsl,qhe)cmnr abtienadly form a
that nitro

carbocy G IV O & B e T NSFh e PR §migps hefrqeyeli ring may

be optmaily WHRtigitdd shGurNeH Besndbr f¥rea'é dnll SviRsdi® ifMaid heterocyclic ring
different; R5, R7, R9 and RL i are i ndependent I

contalg@ared‘ﬂédmﬁ)le@mha‘am@ogm mep be ephenslly syeptigstgd by a grc;/up selected from
R12. trifluoronethoxy, am no, carboxy, carbanoyl, mnercapto,
> sul phanoyl , Cl_6al kyl, C2_6al kenyl, C2_6al kynyl
Cii_uﬁ@-BE(Whynenﬁhe @'alhlkﬁﬁf)}ﬁ are @e :ﬁaﬁiel«ﬂrald)ﬁfd:remy

NR%CI 6&}:4%"% i ep%%%a%%g I&‘ﬁgal e &ggﬂr@rl%ﬁem SRSy
trlﬂuolgifﬁgh?)ga f@{ %erbge e n nid S(n%rélag)@@lsmﬂh&%ﬁﬁlr eI 1, C,.calkenyl,
Ca. 6a11@n_yﬂie(]21&abkyxi}9,r(hqal}chnoyd;106@lldanmow,d‘é@isaﬂwbﬁmlm I( C
N V-t hh it BHohA AN retlRbsogi Sk b Hatho,
N-(cllgﬁkﬂl)@cﬁuaﬁha@h, RBACC,. 6am995c%mani%'§d cF% alk{ﬁ%(@ndvﬁrelh ais0to2,

i ndependent’ly of each ot her opt i onal f/

Cu 6alls<ub'sanbpm'1e@1 m&mcafhmdmmw H lelkﬂ%@ and
R T BTSSP o Rt

whered RUR'SRF e6d RH 1ﬁd@ﬁh&1ﬂy cﬂzkacmﬁeﬂwy B¢ @tlonditp em;anttécyon
sel ect ed fromsa di rect. hond

carbon fy REEpCYIGNL R @zdoywﬁmf sid beprgpacly Q%@WW&(H- rgpicty that

) R21 are
nltrogcﬁ'(grf%b%g%ﬁ{’{ly ol ect{e%lﬁyr (F)%?ﬁ{/gro eeglrﬁi%())r C’i_6al ky and

s R'$afit R a3@inkependsntlyRiclectddiPorandliiRitbande-O-, -N(R')-, -C(0)-,
NRHERE AN R S &6 LI RS -2 ys 5L ?e'réﬁ%ri?y,' RS, RY, R?
and R?' are independently selected from hydrogen or Cy.¢alkyl and s is 0-2;

R’ RS, R’ R and R'S are independently selected from Cj.salkyl, C;.¢alkanoyl,
Ci.salkylsulphonyl, C;.¢alkoxycarbonyl, carbamoyl, N-(Cisalkyl)carbamoyl,
N,N-(Ci.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
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Cl. 6al kyl sul phonyl, Cl1_6al koxycar bonyl, carbanoyl,

N-(C 1_6al kyl ) carbanmoyl, N, N-(C 1_6al kyl ) car banoyl ,
whenwsphelabenzyl oxycar bonyl, benzoyl and PCT/GB2007/004263

phenyl sul phonyl ; wherein W} 2008/ 056148

PCT/ GB2007/ 004263 -4 R6, R3, R10, R12 and R16

i ndependentty of each ot he e.optj.onal | .
RS R R BT P DMops Bty SkSpebAL SR BP RO s gpgacbon
by mﬁﬁggnékqgiqggpendently sel ected fromhalo, nitro,

cyano, hydroxy, trifluoromethoxy, trifluoronethyl,

aR1 Sremd R¥ ptsirgependantiarseletted font he critre, dyphardylroxy,

trlﬂuo%?eﬁgqgﬁrﬁuor@ﬁ@yg%nﬂ%xX%rbet hox%{iglr%ox tnyeéca ?C%Plg)ﬁ]&hoyl methyl,

ethyl, ﬁi‘efﬁ%&?}’éthé\kyeh&&ﬂflaéﬂeﬁﬁoy, ﬁféﬂiyl/a{nﬁﬁb e@hy ] AinitRt Hﬁﬂléﬂﬁsflﬁlﬁﬁ‘ibw
N- et hyl car banoy N, N- di net hyl car banoyl ,

dlemymla@tmeélail%ﬁ@aylamlw reethilaming. dY-mpthyasaskameapl, Nsthyigarbamoyl,

N,N—dg%&@?lé%rp%rﬁ?%lgw ldIeIEH m%@ﬂ llllllleﬁﬂ(l}ﬂwlethylcarbamoyl phenyl,
methyllill_’iﬁt ﬁtthlyulﬁ:llaf Ilﬁeih;llsulphgﬂydgkylm@pﬂnwﬁ T&B}lr}ﬁ&;hy/lblﬂlphqnhfanoyl

et u ano t :
methoNkgHlRiH; @fﬂ%ﬁé L ig ﬁnq{bwﬁilﬂn%m 12#1?@1@%%1%% or
N,N- dﬂn&@glﬂﬁﬁ 5}}1,0 ) éﬁeﬁfgfs%ﬁ;e Rlos1 Sal trnéﬂgﬁ[ﬁ@fhyls\glfhambg@

provi so t nyl “or pyri i's not
or apﬂlmnhaogmnallyﬁmeptdblngalt t;heaedf;urt her feature of the

t t d f | I
with the R Sisp R SR abi R AE L R Bnden, g R
S Alo8G R th AFiRtiek Sithre) theGAvéirlonandte is $rdvidad k¥bmbound of

carbocyclyl or carbon-Iinked heterocyclyl; wherein
formufa(I} (aridepietertzbeyg) et i onal |y substit ut ed on carbon

b 1 f n y

Célrl] gflq ﬁs eré% ﬂ_’ eﬁ%tedal?an\eﬂ g%lﬁ#r]l CF Salﬁéﬂy 65%29}91 &irw)cyclyl or
carbomﬂlhkéml&dtérlbcﬁdllﬂ$Whéﬂetrﬂﬂlskﬁll @ R}rmupbes@t&mhm sibrsttatédon carbon by
ot ot e 355 4 R oo

a Cl_6al kyl ,
be Op@ ggls lPQd(}C%a u%%efeeted%gfpgal oxy, Cl gal )Iéanoyl,

cmeswhlea ok da%ys sdléc(&{d ﬁorﬁéllyﬁgdg):arhatm nitro, cyano, hydroxy,

triﬂuolf\loggq%é 6] k ox rh%rgqugé qglmomj)cl gal (}Cfi C,salkenyl, Cogalkynyl,

Cw 5211@)&}5@ %ﬂkéﬁﬁﬁ[ @r&é{lﬂ(and\y"ldﬁ ;kr_@zal6 *]ﬁ&ﬂin@hﬁﬂmmmalkyl)zarmno
NC(CL6 aIkY ) 2sul phamoyl, CL_6al kyl sul phon anlno
N-(Clcaalkmbd%@yd koay)a@an%&mahkmdalh@pe& oy rarbomis ei n

N—(Clégllkg))s hamorlzy\)f%rrtjr e((%.?alﬁglﬁﬁﬁ%ﬁgﬂlx i %bseﬁ S}‘ 512% L ol@{)/ C ocyclyl

or carboiMifkéBhaddtocydil; Wheretrythtsl‘laltormztrﬁzqglﬁﬁﬂopfﬁ)ylabﬁ substituted on carbon
optionally substltuted b¥ roup sel ecte fron1g%; )
by ongzor n@reh?»draaeéwereéml saiddretqracyiclyl sentanp @B -NHo maigy gnat nitrogen

sy B SRR MG oo W ELPRGRROEOKY amno,
C2R36ahychngd>n, ofBaléal kynyl , CL.6al koxy,

R* is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Cialkyl, Cy.salkenyl, Cysalkynyl, Cisalkoxy,
C1.salkanoyl, Cialkanoyloxy, N-(Cr.salkyl)amino, N, N-(Cialkyl),amino,
N-(Cy¢alkyl)-N-(Csalkoxy)amino, C.salkanoylamino, N-(Cy.salkyl)carbamoyl,
N,N-(Cialkyl),carbamoyl, C1.6alkylS(O), wherein a is 0 to 2, Cy.salkoxycarbonyl,

N-(C.galkyl)sulphamoyl, N,N-(C.¢alkyl),sulphamoyl, C.salkylsulphonylamino, carbocyclyl
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‘ where(mnggl KB

30 Cl1_6al kanoyl, Cl1_6al kanoyl oxy, N (C 1. 6al kyl)am no,
NN- ( Cl. 6al kyl ) 2am no, N (Cl _6al kyl)-N(C
wd 2@alkaxs) ani no, Cl_6al kanoyl ani no, PCT/GB2007/004263

N-(Cl _6al kyl ) car banoyl , N\ (C . 6al kyl ) 2car banoyl ,
Cl. 6al kylS(Oya wherein a is 0 to 2,

=R AL LT ——
Wherelﬁ%{sgﬁf%% ﬁ%}ic\fﬁ méﬁ&ﬁ{s%qﬁ‘lg &%{g%ggﬁgggﬁ%@s’oe optioflly

erein R4 ma optional |y “substituted
substlt@tﬁdbﬁlakgmuptsylemedfmmﬁbore R9 and wherein if said
heterocy

C gont ai ns_an that nitro
Wisrait g€ BhNR e R adbet BRbP, el dhosrerslo R R
carbocgéiﬁv vy or'd !f‘e‘%@fb&c‘ht: T gowﬁéregf s%i@@ar%@c@@nﬁ%bﬂﬁe&%cychc ring may
bors, they may opfionally forma5 carbocyclic rin

be optionally s’mbstantedmlqad)onlhygmewm orose R S an@Wbauewéy@ld |h§teF<PCr§{glgC ring

cons S5 38 o PGB it S o

R!?, heterocyclic ring contains an -NH npiety that

nit rogen may be optionglly substituted by a group
seisdt3 euhareinthe wives of R qrgthg:sapg o ditferetie val ues of R4

€ J7hgo 110
a%d ggéﬁdg y a;ree eci)&{éﬁ gt?}(y)srﬁ]t%:t%ﬁfnﬁqﬂog%@g g}]]ﬁ% hrBxy.,
trifluofonihtieosy, aminol Edrbexyg ombhmryl, nendapm, suﬂphdm(x}y Ccatydroydlkenyl,

Ca. 6a11%§ryggfk§lh%y? lﬁ&eﬁg%}g%ﬁﬂ s Waﬁz @ﬁ? S fdmino,

1 Ch_pal
N, N-((GN: R@?%}Kﬁgﬁ%{ ]@)Cghgr?ﬁyg)oq\/_(@? al‘lb(cl))é(ﬁ{ﬂqﬁg Ci. alk(anoylarnmo
N-(Cy galﬁd)dﬂd)amm]‘ﬁﬁ( (CﬁllalﬁﬂbjcmbgmbahﬂmﬁalkylS(O)a wherein a is 0 to 2,

Cratker gaPRplS e SO EraT am e (Ep Ry phpRahsaT™Y !
N, N—(ﬁilg ?l)ga@l@{ﬁﬁfo?p y) |6a1kﬁ%ulﬁﬁbl\|1k3gl_aﬁ?féﬁrl&u6?g?6k alli/ll-lgg - log t}]1thr<:goyclycly1 R
aEi angl ]%1[1 @m{}pmﬁen‘dy of gqobé)@lgqyngqy hqlqp.tlogqtlly substituted on

carbor? ﬁ‘{jg{l)g(% Cfn(r)llié:%/l%deac S ﬁéaﬂl }%?61057 yl%%nﬁﬂg aF NH- moiety that

opt1 onal
mtrogsmhﬁy bt bpeshally subaitied bw CONED satecmfmnﬁekéﬁ, and wher ei n
f said heteraqcyclyl

r e ﬁﬁylné@eaé%ﬂtbrﬁért"%dgt%’éﬁ|dff8?té3d’ %ayé\&(g\é -C(O)-,

_d 17 \p18 19 R20
NR ?ﬁ(ézf ;tg(df)ﬁﬁ ﬁ(r ect bong{m) BMN@{ZG)SU% %ﬂ%ﬂéél?ﬁ) AREROLR
and R’MRﬁﬂbﬁEr@Hﬂy sﬁl}(@d\ﬂrmglydrogeﬁooﬁssalkylm NF28) - or

 RSRL RIS RERM e Beppiientty bl top Cpe B F 6 oflkappyl

C. 6alﬁylblﬁpﬁ)o 1, cF%QalkB;%ycaﬁoJ&lyl Bal%aﬁﬁsil Rﬂ-@:@ﬁlﬁyl)msﬁﬁwie ntly
ected from CI. 6al kyl’, CI. 6al kanoy

N, N—(Cisawl)cytbgmopsh dayayl, mzsdaxmr&;ﬂ@ak bem%@lyl andephsawisyiphonyl; and
1%8 gﬁ %V?rrbﬁlg ypgc?,éghlfc;xg trﬁfﬁg%&ﬁ@}&b ﬁ‘fﬁ’t}'dromethyl

Xy car

amind) fé@ﬂbbk‘ﬁ Lﬂaﬂiéﬁf@yl ,me&lf@)to Riphhmoglehetiyddtiyl anethaky ethoxy, acetyl,
nltro cyano, dr oxy trlfluorome

acetoxy, matudapmer ﬁw amlr&}ndﬁaet Fars ﬂlet@gﬁrﬁ@ﬁof}’rmﬂhﬁrlg Sydpmino,
acetyI%Hm?J] ARy 1 ANy, 2R Y cart BRI O V- EhnB@Y YoarRRRYY, -

N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, phenyl, methylthio, ethylthio,
methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoy!, N, N-dimethylsulphamoyl, N, N-diethylsulphamoyl
or N-methyl-N-ethylsulphamoyl;
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acet oxy, nethylam no, ethylam no, dinethylam no,
di et hyl am no, N-nethyl-Nethylam no, acetylam no,
wOoReosske ar banoyl , N-et hyl car banoyl , PCT/GB2007/004263
N, N-di met hyl carbanmoyl, 30 N\:-det hyl car barmoyl ,
N- net hyl - N- et hyl car barmyl phenyl , methylthio,
ethylthio, neth hi nyl , ethyl sul phinyl, nesyl,
Oraphéflﬂ%ﬂe%ﬁa&f@ﬁ?ﬁpta ‘o&?"@ﬁ sbonyl , et hoxycar bonyl,

L

I\]nmﬂts lsyéoaﬂid‘,aﬁbh yhestatmp ﬁalkpljlmclti@sm@ﬂ&lt@@n 48d branched chain alkyl

GB2007/,0042 or a pharpaceutica
groups, REHAET © 100 bR o L £ Ty FEOPEH e foythgraight
chain Ve2siON MY lan@ Fefdehb & 16 '1chl1v1d@ Hr§ncﬁ@<l chuisl Eﬂlgf—‘@oubaﬂs&h'ﬁ
specification the term"al kyl" includes both strai

‘isoprapytl ape mif@cfonﬂmbmarmhkcy fhairgy V@m}@g onlyefier exnsde.t € 1- 6a11%y1” includes

L

radicalsOfok Bnvhl8 UhenRI@NENST iGEales p&iehylblgilbjolpberfzylg h ﬁ&nylethyl and
i'so propyl' are specific for the branched chain

2- phelw&t@rloﬁh%ﬁ@ny “hydgr refrumip flaoro; ehlow, prape andieflerges

onalgubgtﬁhé‘r}fé are QBQ&W&O& 5 Qﬂ(gr ’agﬂ)ug) }R?_I: ¥ be A
SI m convention applies to ot
undermtﬁll’thht&ms mlhﬁnmloﬁ:hncﬁmdswll subsmlhamhebmmg]dwﬁ(fromaiﬂch the specified

benzyl ,. 1-phenyl| et hy d  2-phen T erm

groups gt s ERS RSB TR AN S Db ol G SR TGS OUrRe
Ve ere R L9k a%b.‘t%?été& gﬁmaﬁy A Brafdi0s s dthRAPad, fidB0 F bicyclic
nore" groups It Is understood that this

ring catgdinimgtd- Ghatoms|of d\émcleatllea@um atomemls)s@efmgl mﬁ@g@n sylpla or

.of the fied t t
ovyesSguh b SHABR S Ss BHRE b o ) GRS SRR
group chEbSIRENE by kepldced %y%taUQQ))itaﬁd a ri@fsulphlut dogadhbly Bt eptictally
unsat urated, nono_ or bicy ring containing 4-1

2
oxidisgd trigrthaurioasifleat Exaapies @ﬂéuﬁahiwalgewfdhwrmr erocyclyl” are
morpﬂ?) h ldyT g)é/plh?f gfan%fs pgl)gér{lg? :g)yga\?’gfg:f risdﬁfi}ﬁizol#'l nrggvgyl, quinolyl,

trogen

tlnenyM@S’-Ber[ZoéloxﬁlylZ thigdiauplyt @[pemzﬂnyb,rthialzghchnzylr pptackaylby a
sul hur a

omoh i S B LS o 081 SN o o

u a
1m1da¥cﬁ%)l Eﬁ d;ﬁ dyi B)?rézﬁ{yp p}%@%%?nlglc Ys%%%ﬂro}y& @f@neﬂgﬁ?gﬂzﬁ% 1, A%yridone,

1- 1soquﬁm>1ldneaz-@b/§rbhdcm¢dé-ltlyahzolqignwﬂywhne—hf-hx@mand qumoYme-N—omde A

particil 3 be n l;'{l;l)F( ?e%-y I,}}egqr%ﬁl)cg%hg’z 15 ;é(bdzpﬁrl g}e}lrg)?% Iﬁg%/ech%f the invention a

“heteﬂé?ijfdlﬁl” hé"é/ l;atuﬂa IrBgIAZiled 03 uﬁsadlr@%aﬁh&ﬁfclydlhmﬁhg containing 5
tetrahydropyrany i'm dazoly pyrimdyl, pyrazinyl,

or 6 ajoyrs Qfazzhwiwt legst pRe2igmyis chcmeﬁ&onymﬁyg% |591nohur40rrfwg% filemay,
unless otbg'r&vq %1?1 c? ezcapty n o?lnllt ﬁ’lmgf& IA' gf—fz)l %‘aﬁg a1% o%tlclnally be

oxi°ds Bhe qui no

replaced hal- @((Df afidh@rihg S@Iphﬁ%t@rh@ﬁaydieydphonsllyp(y}néﬂed tdl forthrthe S-oxides.
one .aspect of the inventio "het er ocycl

reBtosHely b pisarrajeds RRiALY safvghed et {Eé‘dmono or bicyclic
| ' O rofip 3b:LHB HhIIYBE $ébl&ted b
oI TR N30 Ry AT A s
-C(OyRxBagideularlyt “carbocyclyl” is a monocyclic 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, indany] or 1-oxoindanyl. A particular example of “carbocyclyl” is phenyl.
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unl ess ot herw se specified, be carbon or nitrogen
linked, a -CH2- group can optionally be replaced by a

WO g{®ps@amsl a ring sul phur atom nay be optional PG]T/GB2007/004263
oxidised to formthe S-oxides. A "carbocyclyl" is a
saturated, partially saturated or unsaturated, nono or
bi cycli,c carbon ring that coHt ains 3-12

R ourompe ouraiaTrnE Do s a8avy TEn Do feSgiaFpRpoycli
ring or §%etegcgzltlc rind’ %b@ujcglrbl ych‘é%@e %Yﬁl“}{cl:tero'c?clﬁz Q6 WetdfSre fused

atonms or a bicyc ring
tothephemlaingldfg?oxﬁ)mda(ﬂo atons. Suitable val ues for

N a&r@wbocfyglgb%l i Ji;g’J nglpgg;%llgégth?#%f 8%9@1118{’1‘ lérlb uﬁ&;%’il tnonocyclic ring
that CO&X&E qr r@&‘a)f‘non &t}éﬁfs o %?c%’t'wo REGRYA with ﬂié;ﬁﬂ%ﬁ% ring in formula (I);

raliny I ndanyl or 1 -oxoi ndanyl articul ar

whereleaaﬁﬁ]zegroﬁp tamoisiongdy b¢ teplasedhie ﬁyC(O)\MS%@bE?/ oBBpky of a
"/ GB20)

“carbogygglg o %@88 g%ﬁ“g h?wi );mﬁé&%ogg{ oﬂg CHR% 1§&§zp&arbocychc ring is

a partléI@’réaﬂﬁ'é’[GJl 5 ‘fnenﬁlbdi*&i ﬁhﬁg)%nh thﬁ{tﬂﬂ}(edtrbﬁcyclhﬁ gmg 1§atcﬁlally unsaturated
carbocyclic ring" or a "heterocyclic ring" is
6 memb¢red ehgre fused to the phenyl ring of formula (1). A

dﬁ afé%%ﬁt%é}?ch& r11r l”nga 9 rlﬁaﬁ’y pa%lrajteagk ¥(ﬁ[§l‘i’§ Hahisted rm&‘fbtc%ﬁcyrmg

Icrin contal ns 3-
contairidg H@utehe HBwhfch\ah leakt dneatos & d}bmeﬁiowmﬁngehesmmm P oxygen
ring in fornula

and twg afqnewaﬁ F3bpR afoass) %ér@émvgﬁrfg Phshy) %éa%gﬁfaeﬁg&éh%@éé -CHy-
group ?1 d?RJ ongl?I l§@f‘e}?9alcéd:b§ h0g(o)t Hﬁ&g 115% sﬁllﬁﬁujpeh&'ﬁ)ihay H)e%btiolﬂally

ude” I ndanyl (carbocyclic ring is
oxidisqotfomh the SatidentSedatlec mempleed # Thetgroeyistic naghfuspd to the phenyl

ring in g]‘%}rél) a gﬁgﬁda:ﬂlgﬂg]frgi )(,laqt?rgct:y%:l élnlérili g tg%@h ?atl,lﬁatemgﬁl%gred
ring cob@ibth@bRé nffo g%ﬁ? h@lrﬂ))énﬂ Qﬁﬂlbidzﬁlﬁiyﬂ? thetdron @iy einizds 4 taigly unsaturated

contarning 4-8 ato which at | east one atomis
6nwnbh@den%ﬂmuﬁmnngﬁmgéﬁﬂggmﬂpﬁ@} or oxygen and two atons

a 5 ﬁ%%ép {E}fa&%n%l%a%hﬁl%ﬁg’ %gogf %}ﬁﬁ@ﬁ%l of r«bn galk%ycarbonyl”

an optiona
1ncludé ﬁﬁk}ﬁﬁ(?darbyn}a eth>@rarbanyl, a arndrrg)mﬁypmﬂmnﬂt Emmplys o

0 tlonall oxidised to formth itahle. .,
“C..salkgurpinelyd émeaﬁém;@tﬁmw TSN Y e B
1ncludt1: ?oﬂfﬂaﬂﬁd& %Cgﬁ% %d( bAALMER. Eﬂglﬁ hieS¥E “@P&H{%ﬂlﬁ@)&%h&em ais

urated 5 nbered ring
0to2 tmnlude meltlgfltlme eﬁlyllthm)g metla/ﬂ&mh)hu@ddetmdsmiphlayl mgeisyl and

eyt SERAEGs Ry PGB PN B i s of
“N- (Cfgé@ggﬂaﬁnﬂ(g” 1n€1l1d§ ﬁielﬂan'aﬁlh@ éﬂd eth§1aasiRb PRampRsSTP! es of

6al kox carbony i ncl ude nethoxycarbonyl

“NN-éflnausybmmuo Vinclude daﬁ/cun@ﬂlmmm@m(ﬁmﬂw )anEwa es of

N-eth)é%g-ﬁbqﬁyﬁal kox%iar gfj‘e(im ﬁ(hx%ﬁy aree\hgﬂu%l e\ﬁ 9%@!'1 Examples

of “CAGRY AP @ﬁb @ gy %t@@n&l@ﬁdmoprowmpjés of

"Cl -6al k z erein ais

“N- (lehys})sp}ﬂ m0§ e Nr@qg:th%p@p@gy]rﬂq}fi&(etﬁylgsu?p%amoyl Examples of
13 3 | EX | f
N-(CEg 1¥y_122g+ lgg%rgé(l atltgre{g e pr%ﬁgﬁﬂaﬁwﬁ a%:/etyl anEgaﬁ'ZI gs

N-(méthyl)-N-(ethyl)sulphamoyl. Examples of “N-(C¢alkyl)carbamoyl” are

N-(Ci.alkyl)carbamoyl, methylaminocarbonyl and ethylaminocarbonyl. Examples of
“N, N-(C1.¢alkyl),carbamoyl” are N, N-(Ci.salkyl),carbamoyl, dimethylaminocarbonyl and
methylethylaminocarbonyl. Examples of “C.calkylsulphonyl” are mesyl, ethylsulphonyl and
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"N-(Cl.6al kyl )am no" include nethyl am no and
et hyl am no. Exanples of 25 "N, N-(CL. 6al | cyl ) 2am no"

w0 p@Basia4gli - N- net hyl ami no, di-(N-ethyl)am no aPdI/GB2007/004263
N- et hyl - N-net hyl am no. Exargpl es of "C2_6al kenyl" are
vinyl, allyl and 1- propenyl Exanpl es of

iSOpIO@%I}Fg‘%la,lglcéf(XmR}_e r@f“@ ?(Wij/ﬁ é’ll?flg]ﬁ c{;’?/alre %%gylamp loPynyl.
ethylsu%lﬁﬁ?ﬁaﬁﬁﬁ& sl B Eul@ﬁtﬁly%‘ﬁlﬁb Mtahggléndtaim yalkokpeaitphgiamino”
N(C1 6a|k 23u| phamoyl " are

are methorgyc(aajlpqmtamynq g arbjngaggno Examples of

v T LR SRR v

rmbthdb mgﬁ@%daﬁémly a;:ﬁ@btﬁilh yAlaof Daeadund pf theExasmpionss, for
examp@, mapqg%a;i igR 53 gahgéq ():org]?c;yp?im g%g@pbxgé% is gnfficiently basic, for
examp%‘?%lg %((Ll& fag%ﬁmﬂ]éﬂgﬁﬁhgﬁ’ggﬁ% ae{}plhﬁl%as c oFr) ﬁ*ggﬁ;/nc acldd for example
hydrocR0@R/ E)ﬁﬁd%nﬁ@'ﬁh@ﬁﬁﬂﬁh@ﬁ}ﬁ@ﬁe , triflBoicaogico piytic o 1p|h]@1¢ydc1d. In
... Exa S 1.6 am no sylamno,. . .
additog Y SgF BROAESHIRANS Seri b BB OO EHEHH R G Aton Which is

sufﬁc1grﬁ8f%kcﬁ§ i allgéh]mgt% Mtxi’(ﬁ%&aﬁ?wa%ﬂﬂﬂi or Ptissium salt, an alkaline
hoxycar bonyl am no and t - but oxycar bony am no.

earth nEetdrsplt,eer ofamplea calglupRywagissig sali, AB amipaiyg salt or a salt with an

e ERSEHEE RSP SR APASAT R R o S

methy REAR) difetRflainie, ridehyladind, §1pefldfne m&mllﬁe o®Nn
aci d-addition salt of a compound of the invention
tris-(2-Riyporyethydymnieci ent |y basic, for exanple, an

agl s Q&Hfamngg of(ﬁjllftfcéf)i(’%&lg Igfﬁ’r{%/ }%r %‘C eﬁ’c_eﬁ’t‘?esih gfog BbfietBE

or ganf c oric, romc,
isomes¢ibanies (-, anﬁ%amamrs)o and itiid ﬂodxenmdemstqod that rtlner ingergion
mal ei c_aci d. @ addition a Sld i tabl e. phar mageut i cal |

encompasehlhBIch W Stsre%ﬁ%{w SEOREICIFRMART FBhPORRFEITST- IR
kinase 1%1%9?12%:{1{/1%; e lidvedBibA fGtHes réﬁe@io@b' anfBiaduts@biic fi@k of the

a sodiumor potassiumsalt, an alkaline earth

compqmﬂabf&matﬁormtﬂa)ﬂ) @)aanpssessaCS:FaﬂBukmnsg inbifeitpie e¢tiviys al t
IEIID w th
aﬁﬁ%?, po b%lﬂfglg{sh Ogé][’l% SET Vn gg{%)&ug loef‘%}éeg %ﬁlalq ?L)scean\'& s?rh

solvat€k A WREIe aPurisalviated fhiins §iRh By|faffé}faﬁ1pléllhyﬂfal&}d iﬁﬁhﬂ gt is to be
tri netgi/ll am ne, piperidine, norpholine or

undergtpgdsthp nweu%@rwmpaﬁﬁeﬁel syah Ssb‘f?éedcf@ﬁ%whtfél ngpsepheSE-1R

y have chiral centres and/or geonetric
klnaselg%lﬁl?ll%’c cerﬁmes (E- and Z- isoners), and it is to be

uRgeicsthoosludstetvatibide ignape titeors fokowo rfoals salsesainhy beiosed where
opti cal st e eoj somers and o tric,i.so
ApPrOpIGHR Bl sl VR ARPIRSS ARG egpyIis r%ﬂeflpefﬁﬁSm%ﬁ%Te or
herem;gﬁ&em' on further relates to any and all tautomeric

of the conpounds of the fornmula (1) that
p&d mtec@ﬁFﬁ’dtﬁ{Qﬂsdh}sle Ch-seilidniyt, &rz¥a1hEmyly¢atercy2101 pr cargon-linked

et ey OS50 5 0o GO SORE e bR,
wheretl’t{‘ ﬁ%hiﬂ%@e%d‘y@fy‘ﬁoﬁbﬁ@ af SNHE ﬁfm&% ﬁiﬁl@hﬁmg&y ﬁfa@tb% dpfiondns.
subst1tuted by a group selected from RC.

R! is selected from C,.galkyl, C,.alkenyl or Cysalkynyl; wherein R! may be optionally

substituted on carbon by one or more R®.
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understood that the invention enconpasses all such

sol vated fornms which possess CSF-1R kinase inhibitory
w@eiswsdlys Particul ar val ues of variabl e gr oupBCEHGB2@3/004263

foll ows. Such values may begused where 25 appropriate

with any of the definitions, cl ai ms or enbodi ments

R e BRI, LR E A, ol udShpinked

hetero@fclEiaivBerdid Rhiﬁayl be bpﬁ@{a«mgxsabsﬂtute&veﬁ c&ibbn B of@yr Bore R’; and
optional ly substituted on _carbon by one or nore R5;

whereiyi§ saigvheteEicnclyt caains sretNompiaty thabeifoasmay he ojfipnally
subsmg&'def}yya %Ilgg}g | gtg(?gg&ffgﬁy be optionally 30 substituted

romwW Rl is selected from
qa? ﬁa;le}eyied ﬁe&n n GaldtleylyC, pikeGR] Gralkptkyhyl; wiheresi R? Rlay i yptionally
be optl onal |y substityted on carbon by one or nore R
Subst it RETIEBR07/ 004263 -9 R2 i s sel ected

fpo I n I
R S RSB, (oY) BB i,
carboxyp ticosapld, yulpbdusoylt Gi-edkydnCratidsoyl, Eyeedhmyhrclmakexﬁﬁ salkanoyl,

CraalfB Ve o Al B ARy e UEH BRIy Subetituted by
N-(clgalﬁylwp(@%m@k@dnﬁﬁ@m %kar%g@mk@ @leaam@wﬂsd@m

rein R2 may

N- (Clb@lfﬂbwpmmow N, é’c(ﬁsxsalkﬂbzé@lpbam@}dr éowﬂﬁ'}smnmlannm @awocyclyl
or carlﬁon 11%(6%%6?6%&‘3’%%’0 I, %\q{lolggynbe I'o:@ o?fa.ll\z1 El%brsgtutecdy (?rp@arb(%n by one or

T'ONet y, nerca
more B.IIIaﬁh a«mwm 1f@&1d@iﬂtéw¢yclyﬂ}2gﬁtaids enyNH- Gzhi&in In)rtIrogen may be
1. 6al koxy, C1. 6al kanOéd, C_1_6al kanoyl oxy, N-(C
opﬁonflhsavwmtgfIWM grayp srieeled f1ogaRicy | ) 2ami no, 10

N;fégaﬁégeg{gd I O\ difosdy 62l koxy) am no,

noy am no, "6al koxycar bonyl, N-(C
1R€aslde$dc)e$1qumamﬂgdxy NN- (C 1 6al kyl ) 2sul phanoyl |

C1,6al I ani no, carbocyclyl or carbon-Iinked
ét t‘{?IﬂEIIIIF(I) & n R1L may be optionally substituted

oR! ¢RI Ie’l?{rl@xr@lé&[kox?me R7; and wherein if said
he eroc P/ contains an -NH noiety that nitrogen nay

8 isopre Qpn@lml,yn@bb@t o1 eihey . Byis selgeted frogelysseges, hlomitro, cyano,
hydrOﬁ{ tﬁflﬁ%rtomje bR X§7,e ﬁff‘l%egarg xgrc {ngé‘ dca%%)Io Iénﬁgg%n%%réll%? (?zcgtaﬁ(%nyl
Ca. 6alﬁﬁfyI1’ 0©1y6@1k)éky At elkahey1kOxyalkaroylogy, ay-¢C pangDymindet hoxy

I s sel ect ed from hydr ogen hal o, nitro,
N, N—(@y@aﬂafl)zarzmh%(ﬁo Ay DG realkompiemings Crashaneylamippoxy
C1.cal RBRARLRY1, AU RNARPYulpHatndS RN (., SAKPRKSRYhoy1,
Csalkylsulphonylamino, carbocyclyl or carbon-linked heterocyclyl; wherein R* may be
optionally substituted on carbon by one or more R’; and wherein if said heterocyclyl contains
an -NH- moiety that nitrogen may be optionally substituted by a group selected from RS

R? is selected from Cy.¢alkoxy.

R? is selected from methoxy.

R? is selected from ethoxy.

R? is selected from C.salkyl, Casalkynyl, carbocyclyl or carbon-linked heterocyclyl;
wherein this R* may be optionally substituted on carbon by one or more R’; and wherein if
said heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a

group selected from R®; or R? is selected from C,.¢alkoxy; wherein
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C2_6al kynyl , Cl1_6al koxy, Cl1. 6al kanoyl ,
Cl_6al kanoyl oxy, N (C 1 _6al kyl)am no,

woRMNsHE146al kyl ) 2am no, PCT/GB2007/004263
N-(Cl . 6al kyl ) -N-(C1_6al koxypam no, Cl_6al kanoyl am no,
Cl1_6al koxycar bonyl, N (C _6al kyl )sul pharmyl

.(Cl. 6a | ),2sul phanmn 1.6 1 RO, -
MW { Choal )28 8 B L R R T B o,
Ci. 6a11<83@5vcaa%n§fanﬁﬁé | @fRkY oy SRBS bi hdté0eydyl-R'ar;bon by one or
Elgl R7;, and ‘wherein if said heteroc cIyI cant ai,ns
ndBi ‘earg indenendantly erdestedvagmisedivast Pasdlat Py -NR
substltuted by a group selected fromR8. R2 is
2&fected from Cl_6al koxy. R2 is selected from
EEtib exd¥cted R3mi G- @aﬁdyg@@dlkfaﬂi@rln @t atkoyycaBBory® wiserein R® may be
selected from Cl_6al kyl, C2.6& kynyl, carbocyclyl or
optiona]ly SRt IBE AFRIBY R OF WoreRV\hé?%l nthis R2 may be
rbon by one or nore R5;
(192‘21130 Zécgéﬁn@{?%&lto%g%ﬁg%g}o% yclyl contains an - N+
rﬁ'ﬁ ie syletthd from propgepropelyyind, optapoomil, iyoxeabist-it, pyedl-Dyl,

pyvimidin-Z5F RGBTV S0 E R OPE - G0 B o

pyrid- 30%9 V\@érélﬁ i8R Ga %q)e obﬁﬂihﬂ C&ﬁ@é@ﬁute@@h Rerbofrby @@k kY nore R; and

koxy, NN ( }I/\I 2am no,
wherei@if @acﬂ kcmmmlbbmﬂtaam Enlo- bistythriitreges. mey be optionally

het.er oc r nt Iy
SUbsmgt(?fiz’ ﬁgﬁc&edﬁrgﬁiﬁ% Bo d1S Sé]ﬁ 8 @QPH?’%‘QQ Wwher ei n

R s skigctdl doagByirody, Rhihd nfethyd Cﬁqeﬁof(y’,@mm&hyﬁﬁhﬁo/ I,

Cl_6al kangyl, Cl1_6allc xycarbonyl wher ei n be
t-butowtb@nalanyn% apeloPopYR orc BB Hypyswel sl Rm‘)Pé R22

ﬁZIgm s selected fromhydroxy or nmethoxy. R2 is

p1per1cﬁ cted’from propyl, prop-1l-ynyl, cyclopropyl, 7

|RB>aazml” dreyihdeppydandy s@legted fropya dinsadbonds—QF, N(R'7)-; wherein R

yrid-4-yl, pyrazol-4-yl,

is hyd IPgQHG 6- tetrahydr opyri d- 4- yl, piperidin-4-yl or 10

PKS {sdeRetel frotf) ﬁfeﬁiy'l‘ ettﬁyl Sis&ofiﬁ}’t—lﬁﬁylo Qéééﬁnﬁﬂobib

substituted on car bon "by one ‘or nore wher ei n 2.
t-butokyfcashmingll; véteesin &Y cay| beoptivnal lyssubstitution gaibenypytamgtor more R™;
nitrogen nmay be optionally substituted by a group
selected fromR6; or R2 is selected from nethoxy; R5

i R”S@lsﬁéét@&ifrﬁﬁﬂmdi’dé@f&wah@m no, methyl, methoxy,
am no, - but oxycar bonyl am_no,

cﬁclsmgiéémfrmé =(2- Iwét%ﬁt;}imla&-mpprﬂbflan 2-yl-Rl4- or 15

dent |
1-(3- n?étl?o%éfp%aﬁ@;h}#ﬁj %ﬁdﬁ %ﬁg@t{lﬂggﬂo‘f,yﬁ?g 47 ?pepaﬂere ntly
1- [(2H3'—21hydr8x§‘ptdp@@9]]-4 15i§emd3yl,Sbhmtyléij@fd[}qﬂrméthyln,dneﬂMI
1- acetyl 4-%1}%@%(/1%/1 lH-S%%%/cll 4-}?10 ﬁ yrro?r’zoﬁ ons%‘:)utylpyrazol 4-yl,

1-isopropyl-4-piperidyl, 1-methyl-4-piperidyl,

an. 7
)-; wherein R

is hydr

and

1-tert-butoxycarbonyl-3,6-dihydro-2H-pyridin-4-yl, 3-(1-piperidyl)propyl,
3-(cyclopropylamino)propyl, 3,5-dimethylisoxazol-4-yl, 3-aminopropyl,
3-dimethylaminopropyl, 3-hydroxyprop-1-ynyl, 3-hydroxypropyl, 3-pyridyl, 4-piperidyl,
4-pyridyl, 6-methoxy-3-pyridyl, 6-oxo-1H-pyridin-3-yl, cyclopropyl, methoxy,
pyrimidin-5-yl, 3-(+-butoxycarbonylamino)propyl or 3-(tetrahydro-2H-pyran-2-yloxy)propyl.
One of R! and R? is selected from Cp.¢alkyl, Cp.salkynyl, carbocyclyl or carbon-linked

heterocyclyl; wherein this R! or R? may be optionally substituted on carbon by one or more



10

15

20

25

30

t - but oxycar bonyl; wherein R6 may be optionally
substituted on carbon by one or nore R22; 20 and R22

w0 200805@da8 ed from hydroxy or methoxy. R2 is sePEUGBA007/004263
from 1-(2- hydroxyet hyl)-4-piperi dyl,
1-(3- nethoxypropanoyl) 4- pi peridyl,

an% ’vﬁi&% %%ﬁcf r qo F(’:?% E):Igﬂtlgg Z}L%II- Fl’)ne()rl?t& tlFaft nitrogen may be optionally
substithteadst aygroap 6e16¢tbd/ﬁbﬁr126Haﬂd/r i di n-4- yI 25
1- acetyl %perl dyl, 1 H-pyrazol

Hhg iR 'or (R 1s splg mryﬁpyw@m-4 yI
I o 45
e L T éﬂ?bg? 4 Eypvgmine
Cmalkc(xycalbomdamdwl, M:rb@qwlyl Rl%frwtetmckym fi no) pr opyl

@ d' E aoxaéea seléctﬁQ%ﬁO ngcﬁ%p%{é,ng- -N(R")-; wherein R"

1shyd1%g€ﬂdr oxypr opyl, 3- pyr| dyl, 4-piperidyl, 30 4-pyridyl,
6-nethoxy 3 -py rid 6- oxo- | Fprrldln 3 -yl,
cRe isorstesteyll froméju lsﬁdgypl C1-g@ilainayld Cmaﬁkgbiycarbonyl wherein R® may be

. car b am n
optiondlly sURHLE OSBRI oyt ne of R1 and
RR? i§ seledtes froth KydesRyk-nidh C2_6al kynyl,
car boc glyl or carbon l'inke heterocyclyl wher ei n
t Ring Oﬁeﬁ ard R issalectsd fipt Cosrdiily Caabiomy sedacysiyloscadan-linked

hetero%gclyln %&19{[,&11 1seRV\Q Igﬁlggf Q?? gﬁ‘t‘lo%aﬁg{ﬁgﬁaggg 19 Q:flr'ggg’ Ry #Er more

erein if contalns a

R’; andovietsin ifwaid ]mtérbqgﬁyi cﬁﬁtyuris enoNH- amsEety that Sithsdeh tutlyetst dpfionally
and the other R or R2is

up selected fro
substi et SeEroRPSRieed A n%xﬁnd RS is selected from hydroxy,
ame%er@-_o@ﬁzlié/éelecgd_f@@lh@ YikoAPh Vflf&e;ﬁal kyl)2am no, 5

Cl. 6al koxycar bonyl am no, car bocy -R13- or
hB¢ a&a@tﬂdﬂo@hﬂdmxmlamdil%l&ybﬁ 6alkdle59 Mﬁ(ﬁlﬁ.kq}kyl}zamino,

CroalBy gyt BodE Sl S bty bR €. ol Kyl
CR6aldwhaw md@én@éﬁtl‘y%hé@t@ﬂ Ry h dirvhi®ogl nOQGOrn-N(RH?- wherein

optionally substituted on carbon by one or nore
R is hydrogeniR22 i s sel ect ed from hydr oxy or net hoxy. One of

R56 ¢l egtadef | kynyl ,
caY gsg%lé?fed]ﬁi gl[t?q “F ?a g} 12 (Ifr%%(ﬁgeﬁggon\x%er ein
t Bins oIRRl and R2 1myected frpi Co. gtakylycwm@myt hdcpilylcaichdon-linked

wh f h |yl
hetero&sﬂygsﬁglrr%n%rl?\h rn% lggg bg Hgtgoen:qny :sglgszgﬁtgfggr? tﬁ%lr:)gr(l: }(f: or%e or more

anﬁ%ﬁe?élﬁlﬂ shid ﬁ(ﬁ%&%ﬂtc%gtamé afl - 919012%"(?@2%@0&581@3[% ci;)’uonally

t he ot i's sel ect
substmtlmﬂar atlgﬁhilplsslesteﬁﬁu:’tmRi6 fandm hydr oxy, ani no, Cl_6al kyl ,

Cghe o%ercﬁ(l or 1@ is ge%cte I}’ll C? 1-6a T{noxy; 'wherein

R’ is selected from hydroxy, amino, C.salkyl, N,N-(C,.¢alkyl)amino,

17

C.salkoxycarbonylamino, carbocyclyl-R'*- or heterocyclyl-R!*-;

R" and R are independently selected from a direct bond, -O- or -N(R'))-; wherein
R'7 is selected from hydrogen; and

RS is selected from Cisalkyl or C;.galkoxycarbonyl.

One of R' and R? is selected from propyl, prop-1-ynyl, cyclopropyl, isoxazol-4-yl,
pyrrol-2-yl, pyrimidin-5-yl, pyrid-4-yl, pyrazol-4-yl, 1,2,3,6-tetrahydropyrid-4-yl,
piperidin-4-yl or pyrid-3-yl; wherein this R' or R® may be optionally substituted on carbon by
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Cl. 6al koxycar bonyl am no, carbocyclyl-R13- or
heterocyclyl -R 4-; R13 and R14 are independently
w@edoeosads from a direct bond, -0-, or -N(RLl7)-PCTO8R@®7/004263
R17 is hydrogen; 20 R6 is_gglected from Cl. 6al kyl,
Cl. 6al kanoyl and Cl. 6al koxycar bonyl. One of R1L and R2
is selected from Cl_6al kyl, C2. 6al kyn carb
one or mor%E%@aH Whempégf] Sar@teé?rewa Frutais eﬁjﬁf Rl tygﬁavt&#}/%’z“n may

be opt1§£§11y%8§’[mﬁfe8 wﬁéd‘[é&"ﬁ&ﬁ RONagar bon by one or nore

er el sal d heterocyclyl contains an - NH
rthé ethyr Rhet R?ustsekegledl fnmymb*éomobr dhaky;y substituted by
ected from RG6; Rl.or R2 is

Tts SelBesST hoi B Trens RBRe: b arehs RSl B, om
t—buto%)égﬂb@ﬁ am@y, B 10193) ik RY ketraliioQ A Hﬁyi MZRHL 8o,

Qxycar onyl am no, carbocycl yl - - or
p1per1dme{1eyﬂd{:yal yl -R14-; R13 and R14 are |ndependently

ec @I4fro ct n 17
7 3 RSt BB b B S BORE 0% NEC] Bhfein®
1Shyd1fogg{n Cl_6al kyl or CI1. 6a| koxycar bonyl. One of Rl and R2

i S, selectedfromproy prop-1-ynyl, cycl opropyl,
i Roinapleted fxpm methyl, ﬁgwl ASQPEOPYhy/r iUk leifg7 g}pplonﬁ’

-buto Ellbg él W er Bgfr%kyréloé{l%laﬂy Subsr;[]it%tgcrl Ion Ic%rbgn)l/) one or more R*;
and pyrld 3- yI V\,hereln this RL or R2 may be optlonally

su,gst i tuted on _carbon WD 2008/ 056148
%‘#@@‘M’é roxyfﬁn%ﬁtépxéfr nore R5; and wherein if
S@hg of'RY SLPRY S s¥lecR@ Bl RPpN pro?J'—'l' ?doﬁrb@il

nitrogen nay be optionally substl ut e r
1,2,3,GwetrelydrdpyricinadRE; isexmdok-heyl pytazol-Ryl, cﬁ-omlﬁ@yggméétyécﬁ -pyridyl,

PYHOl;,};ﬁ’ m rﬁ?ﬁs& |4 p}ﬂ:g{yg éimcg r?e}%héf a%&&?g yfl glom hydr oxy,

3,6-diliydReLLOX Y ERI RANY | WhbiRR:, thiz)FC] @mzqm bd?s;ﬁro,nauy substltuted on carbon
tetrahy o- 2H pyran- 2- peridin-1-y

| -
by oneRargmeiecR Raad gheceimid &Hd %@@mcvylyls e fN%mnsle@r ﬂ@&l@lﬁogen
may bQ%P I%allg 5 bstmtg&g% a gr&(g)e{]feic Rdfoin RESa %ﬂydr ogen; R6 is

rom e i sopropy t-butyl,
atietoyher Rirop > @msdlectemfrdsm tmdﬂmmfanreﬁmxyi whevkar e| n R6 may
stitut.ed on, carb on nore

be soption u
o83 W el tidrom PECR gl citigy THBIL EIRaT SO IATERy . one
_ &y I L1, 14
ool SHGRBERTS, AR Bty bt v
B R areingeylentiol selecigt foga aseetitopg-i or-BGR")-s wherein

R i %yﬁ%[g'er‘i'y'

RS is selected from methyl, isopropyl, isobutyl, acetyl and ¢-butoxycarbonyl.

One of R! and R? is selected from propyl, prop-1-ynyl, cyclopropyl, isoxazol-4-yl,
pyrrol-2-yl, pyrimidin-5-yl, pyridin-3-yl, pyrazol-4-yl, 1,2,3,6-tetrahydropyridin-4-yl or
pyridin-4-yl; wherein this R! or R? may be optionally substituted on carbon by one or more
R’: and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from RS and

the other R! or R? is selected from methoxy or ethoxy; wherein

R’ is selected from hydroxy, amino, Cy.salkyl, dimethylamino,

t-butoxycarbonylamino, cyclopropyl-RB- or piperidin-1-yI-R'-;
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15 pyrrol-2-yl, 4-piperidyl, 4-pyridyl,
pyrimdin-5-yl, pyrazolyl-4-yl or
W@ 2@8a5d1ygir o- 2H pyri di n-4-yl; wherein this Rl PCT/BB2096Y04263
be optionally substituted opcarbon by one or nore
R5; and wherein if said heterocyclyl contains an -NH

e ha L ona I Sti ed.
TR B RIE SR BRSPS} U B
R isseleeed 6dnf liyalvogemt haky or et hoxy, wherein 20 R5 is
sel.ected from hydr oxy, am no, nethyl, nethoxy,

dRTet sejacksd frem @alblalth@a BEYRATLoTho,
I
SIY%S%?E{O%X& FRégsElec{e% @Hg%{aﬂ%{ﬁ%lpél W Egrlch lpropyl
3—(cycﬂelbrepylen’1urfor)pmpﬁl Gi+d11ﬁelﬂ1ylan’fmbprelﬁ)ylf3-ammd1d€®1ﬂ) Wher ein
R17 ect rom
3- 0—@%&' S‘agﬁvy ami a)mlm 3- é%%?&rtefaﬁa/dfowm%ﬁyéoawmwl cygiopropyl,
3 hydgi@}‘/ Rip- B%yflngylﬁﬁni?ﬁylsﬁ|5§ﬁﬁ1@@1yf1§c9ﬁk<ﬂr42§’b’ F)yrrﬁ?lr L9201, by din-5-y1,

_ .cyc opr op | soxazol -4-yl', “pyrrol :
pyridipyt- y]npy;inamelSél--yl 1-(ppuiodyy errBonyl)- 1,ypratetrhhydrypyridin-4-yl and
3 6 t trahydropyridin-4-yl or pyridin-4-yl;
1130?)&&?5? &‘&é or R2 may be optionally substituted on

c&[etxﬁnerw &rlé 19§el&%c€froﬁ5netﬁ6b® whekgiyn 1 f said
heteroc ,contains an - ety that nitrogen may

5 R is selséad; FQI@éc(zﬂVdHJP@F@UB 45@113@?@13@151 fr om
o B S B P o,

1- [(ZEm-h?dro@.p_lﬁpdtﬂoyll] 4~ ﬂipﬁﬁﬂﬁyl-laﬁ@tﬁb3 ,6-dihydro- 2H—pyr1d1n-4-yl
ut,ox ny yc r.0RYy

1 ace‘aﬂ-gé%lpf‘afdﬂ? ?ﬁ PYROR: h@%ﬁ)@%ﬂdems

1- Isoprggylalﬁggqg,lﬁlﬁle@[gg 4L %P@r@rpdent ly selected froma

r'ect )-; wherein R 7 is selected

1- tert-fhumnyhgrbomgérﬁ dé‘tydrOF%H*rpyrlQm-w Sel 1t pipend3)péaiyky| or

3-(cy s ‘gl 6a}lz1 GQWV?SM P% é ?)‘P}?g}yﬁﬁ‘?’ﬁz‘ilagﬂbgzwmpml elct ed from
3- dlnétﬂy%ﬁh@ﬁb B@l’ﬂl ﬁfo@p]yi/nyl 33 gy dk byl %Qﬁgﬂ/ k-piperidyl,

3-anm no ro but oxycar bonfi/l am no

4-pyriglyl, H-me 0&& myrléﬁy rqacgylrf&@mdlw%x )tqocrl@mypyl pyrlrmdln- -yl, 3-(¢-

butoxgé(a%{)(grgﬂeﬂﬁ%y B r%@’x azol(&ﬁ%&&epyr %@I}%i‘ ﬁ&}l')%mp}’? a
pylie %tmm‘cmms selfx;téd gfbiglrgethbxy @yd’cﬁi}gfl 4-yl, ; 1 v
-(t t t et
e o R SHE R 1 Bk 1 ﬁg%aar@@ryqpaé%izi@i”g o R2
1-acely- 3304 9&1%Szﬁ ;9{{31&1?4-2@% rafAC H roRb- .ﬁé and R2

I's Sel ecte oxyet l “pi pe
1- 1sot1bty(13ynmlh43x}ypflsxgmmpw-l%plperpiy}b,e}-h@ﬂiy,l -4-piperidyl,

Ltertofo b Uy BRI b piagrids Dprops1,
3-(cydlopieB Mhird)Bropi ) g G- &im%ﬁryﬂ’i%ia@bptt 41, ¥-aminopropyl,
3-dimethylaminopropyl, 3-hydroxyprop-1-ynyl, 3-hydroxypropyl, 3-pyridyl, 4-piperidyl,
4-pyridyl, 6-methoxy-3-pyridyl, 6-oxo-1H-pyridin-3-yl, cyclopropyl and pyrimidin-5-yl;

the other R' or R? is selected from methoxy or ethoxy.

R! is methoxy, ethoxy or cyclopropyl.

R?is 3-(¢-butoxycarbonylamino)propyl, 3-(3,4,5,6-tetrahydropyran-2-yloxy)propyl,
1-acetyl-3,6-dihydro-2H-pyridin-4-yl, 1-isobutylpyrazol-4-yl, 1-isopropyl-4-piperidyl,
1,2,3,6-tetrahydropyridin-4-yl1, 1H-pyrazol-4-yl, 1H-pyrrol-2-yl, 1-methyl-4-piperidyl,
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1-acetyl - 4-piperidyl, 1H pyrazol-4-yl, 1H pyrrol-2-yl,
1-isobutyl pyrazol -4-yl, 15 1 -isopropyl -4-piperidyl,

wa 2008050148 4- pi peri dyl , PCT/GB2007/004263
1-tert-butoxycarbonyl -3, 6-djfiydr o- 2H pyri di n- 4-yl,
3-(1- pi peri dyl) propyl, 3-(cyclopr opyl am no) propyl ,

RN S TS T € T -

3- (cyo?oﬂwlgﬂémthm B, 3 8- d@MEﬂh@*Mém(laﬂl_ElM -pe Bleﬁhﬂhoprloﬁylpyr i dyl,
- met hoxy- - 0XO0- I N- o-
3- dlm@%]a@pmmwyl %kﬁydrmcmrﬂpé =Ny, %ﬁxdrommpyl 3-pyridyl, 4-piperidyl,

o BNEREOEA S DBy R feonop gy o

pyrunﬁﬁn—B.’Zle s selected from nethoxy or ethoxy. One of Rl
is selected from
1R2153hy61rqg@pr ahydr opyri di n- 4-yl ,
1pacelyld - 3, 6-di hydro-2H-pyridin-4-yl, 1
H-pyrazol 4-yl, 1 Hpyrrol-2-yl,
1R1 mﬂelm;ekipf;amhdbaddﬂmalkyh sopr opyl 4- pi peridyl,

1Rt o Ye,gfyﬁ&ﬁyﬁﬁpgrgnglplogo gegprgad 813kt pyr i di n-4-y1,

3R Is RiRRMIfEbh HR6RPYhIoro Ard(&A! opr opyl am no) pr opyl
3, 5-di et hyl i soxazol -4-yl, 3-"am nopropyl, 3

- tiie hyl am nopropyl, 3 -hydroxyprop- 1 -ynyl, 3
-hxg!oxypropyl 3 pyridyl, 4-pi peridyl, 4-pyridyl,

6- net’hoxy- 3-pyridyl, 6-o0xo-1H pyridin-3-yl,

CyiG$ DpwIRpYih tRNCRIREOIR dir G siin or Gfiera@tther RL or R2 i's
sel.ected from met hoxy ,or ethoxy. 30 Rl is nethoxy,
ePH%%W]éﬁrel@)ﬂéq %ge@ ap:@th@§ame or different.

% gf‘%qgﬂé}@iﬁ FE‘Y%@&' &@4%§ﬂ§élsame or different.
g t et rahydropyran-2-yl oxy) propy
and th8 phenyi h;ag l@wﬂidhplyeyl ate attdehgl form 2, 3- -dichlorophenyl,
24- dlgﬂuarogﬁ Y oK ip e i ot bl Bhem A, 4-dichioropheny!,

3-chlokbt2Pidr8lphény! 3-cliofRl Miordtphd ?Bfﬂ)é{hl 008/ 056148
ol O S Bl g U} proro pent yipehyl

1 Theretorpint @Ry thar trpagt of Shesingtpitiody therp s prypvidgil a-campbynd of formula

erid ropyl 3- (cycl opropyl am no) propyl,
@ (a%de&) dn@{o ‘%H%%xlgzol 4 yl, 3-am nopropyl,
3oflé UERhMidaRﬁ B QFlEERY froHBChééﬂ{yQ Wﬁhﬂ@n&l‘ Maﬁr}zibcyclyl or carbon-hnked
3- hydroxypropyl , 3-pyridyl, 4-piperid :

heter(@yﬁl& Féeyein tbég,R, @PS’R rngy Jggg thlwaé,ly rspbﬁtlr’qutgd gn car%on by one or more
an%lmdlllquﬁ ‘?Péékddéé?&%@)ﬁ?ﬁ?‘l C%BE%IS%I‘ e% t&rlt 61%%6}1’1%%}/ bds optionally
substlﬁftecﬁbry kgfoup@électsd $eleRt;edd f r om f I uor o, chloro, nethyl
erlmtﬁe ﬁi R 10 L& eclted fs‘rel € 1t6gl O;}Egom fluoro, chloro and

R? is hydrogen;

R* is selected from halo and Ci.salkyl;

nis 1 or 2; wherein the values of R* are the same or different;

R’ is selected from hydroxy, amino, C;.salkyl, N,N-(C,.salkyl),amino,
Csalkoxycarbonylamino, carbocyclyl-R"- or heterocyclyl-R"*-;

R® is selected from Cy.¢alkyl or Cysalkoxycarbonyl; and

R" and R are independently selected from a direct bond, -O- or -N(R”)-; wherein

R is selected from hydrogen;
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nis 1. nis 2; wherein the values of R4 are the same
or different. n is 3; wherein the values of R4 are

wo h@sesiregs or different. 15 nis 1 or 2; wherei PCT/B82007/004263
values of R4 are the sane ofgdifferent. R4, n and the
phenyl ring to which they are attached form

rophenvl , . 4-di fl uor ophenyl ,
Orap%W??ﬂ%§8al W%ﬁﬂ?leﬁﬂ%ﬁ§ﬁm?2 f1 uor o- 5- met hyl - phenyl ,
3THherdfordi0d Ripfherytbect o3 i Thoémiod thérd & Bopldedy |compound of formula
3-chl oro-4-fl uoro-phenyl or 4-ethyl phenyl. Therefore

(D (asidepigtqd pborierwhesgisct of the invention there is provided

0 c
T YT TE N T T
hetero@?clﬁla ke thicRt &RYraby be opticratlp @ﬁbdtﬂtl[t&fdn carbon by one or more
heteracyclyl; wherein this Rl or be option
R’; and hersip ik e Bteregab sopins e -Hi- r%%ty Y thes nitgggen atéa Gptionally

ontai ns an -NH noiety that
SUbStliufteCﬁ@)ge%%ng%lg (g%tx%noﬁné:a g substituted by a group

sﬂieemhad{ fdr®7r11§&‘e1ecmdcfr<ﬁﬁ Ctllaelkox)her RLor R is

t 6al k .
B ol B SR, Quanliyh Cretkaes Ny edlisdvamino,
Cr. 6a1k$§870é(1%bgﬁ§mﬁfo E"ﬂbé‘éy%lytlh@3ftﬁﬂr‘éte%cy‘élyfl-f[{ef ent; RS is
selected from ydrfgt);ly am no,
y

NR (a0 ] Islélawnyl@&nd sebgted:fro@aa ﬁm@tcb@n@,oﬁ%ﬂ eN(B, ")-; wherein
1S?larrbo%¥cl yl - - or heterocyclyl-R 4-; R6 is selected
gn°1g 6al kyI or Cl_6al koxycar bonyl ; and R13 and Rl14

aRré id mmrfekﬁﬁtjlxalﬁﬁl e@gaelebnblr/pmdacldéan@ﬁycabmﬁl; -0- or
-NgR 7)-, wherein R 7 is selected fromhydrogen; WO
2804 lo5agses: PCT/ GB2007/ 004263 -15- or a

p aﬁé‘?eﬁe%%d‘f?&hﬂlo%?ﬁ?ﬁéﬁgkﬁ salt thereof. Therefore in

urther aspect o vention there is provided a
cnmpd)kmﬁ Wherémrthmifaiues(df)R (cas thtespimetoe difédoente) wher ei n:

of Rl _and cted from Cl_6al kyl ,
ora pgﬁn‘é‘ﬁ?‘ﬁ&?ﬁg}’ acc@B‘iaBi&sﬁé e‘iﬂre‘gr carbon-1 i nkedy 5
hetefeRG¥ ¢l ¥ Hirthep §§p%btrbfttﬂé DB thER 1§fﬁﬁévﬁﬁd QRb1PBAA ¥f formula

substituted on carbon by one or nore 5: and eﬁerel n
(D) (ad depici¢dativetewbaryint vl cont ains an - NH m)| ety that

T PR RSO ALY L o 0 on e
heterdckO1F1; GlheBéth KAXR, oFRR” ingy He lopabedlyfsubsmtited baxX¥boR By BAe or more
R’ ancc:ll_l?ea;lellr(xlf éalc? ﬁéfgr%lc}lf(c%)r(lycongﬁs acr:ll -N%Ia-l rlnglbé'lcy) tlzlgtmmtgggen may be optionally
substituted by a group selected from R’; and

the other R! or R? is selected from Cigalkoxy;

R’ is hydrogen;

R* is selected from halo and Cy.galkyl;

nis 1 or 2; wherein the values of R* are the same or different;

R’ is selected from hydroxy, amino, Cyalkyl, Cisalkoxy, N,N-(Cy.salkyl),amino,
C.salkoxycarbonylamino, carbocyclyl-R'*- or heterocyclyl-R'-;

R" and R" are independently selected from a direct bond, -O-, -N(R'7)-; wherein R'7
is hydrogen;

RS is selected from Ci-salkyl, Cialkanoyl, C 1.6a1koxycarbonyl; wherein R® may be

optionally substituted on carbon by one or more R**; and
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10 C1_6al koxycar bonyl am no, carbocyclyl-R13- or

het erocycl yl -R14-; R13 and R14 are independently
w@edoeosads from a direct bond, -0-, or -N(RLl7)-PCTO8R@®7/004263

R17 is hydrogen; R6 is selegged from CL. 6al kyl,

Cl1_6al kanoyl and Cl. 6al koxycarbonyl; R3 is hydrogen;

R4 1.8 .sel.ect.e r and CL. 6a|ky| nis 1 or

ﬁ é?lg?tﬁ %rﬂglf‘ly%r%orgg ]ﬁlﬂlxare the sane or different;
oraplwrn@cahlamma@@@pﬂablalsbmmpt abl e salt thereof.

Therefore in a further aspect of the invention there

i Sherelye tetifuathebapechd test ioventiam there 3 proyided depmppen of formula
(I)(as@%g}é?‘%dkm%&ﬂ%a 0 one of RlL and R2 is selected from

kynyl , carbocyclyl or carbon-Iinked
h&he b Ry ahd/R? isdeRCRIITrdnnB shyRiloxgprop?l, Sepylparlientyipall, y
?ubst i.ituted on cgr bon &% one or nore. R5; and wherein
3-(cyqloprapylgmme) Py d&‘Pet@ PURGREORY. 3-RMINOREANYLY t hat

300 u
3Dl A R 0 e RAB SRy R P Gi Belomropyr,
3-hydfoxypro@al -Bay  koyidin-328, RS- dumethylimxgmﬂA -4 pysols ik pyenhidin-5-yl,

..from hal o | kyl ;. n is Q ; erejn th
pyridiG A ool ArpreLesthonsh LA et B -2 ad e
1-isobﬁ1mﬂ;5}15}3€qr4quyancam no, Cl_6al kyl, C1.6al koxy,

NN-('Cl _6gl kyl,) 2am no, Cl_6al koxycar bonyl am no,
bhe (sF & yor RRigselentechiseramethyeiyirothory; 30 R13 and Rl4
l%iil? ﬂdent ly selected froma direct bond, -0-,

wherein R17 is hydrogen; R6 is selected

fRém $electedl figrh flubib, bbbyl Cdndoal koxycar bonyl ;
wher ei n_R6 may f-f opti oqal |y substituted on carbon by
oRds bPr Aovkerrnshe waluesgd 582 QT PEIra2007/ 004263

oraphal'ﬁlaggﬁlchﬁyi%leﬁ%tﬂ%@alftﬂ%ﬁ% ydroxy or methoxy;, or a

phar maceut’ cal acceptable salt thereof. Therefore in
aTherefdrein aﬁp‘émt aspkcttdfehd inventidnahert ieprevidsd preompded &f formula

of formula (1) (as depicted above) wherein:
(I)(asépﬁg ‘f;q%o WG is sel ected from 3-hydroxypropyl,

3ofd HERI ﬁidrkzllsxa@éte@ﬁlom 1,33(EHEhRRE Qllsw {@une) propyl,
3-di m et hyl am nopr opyl 3-"am nopro

1-acetgl-3 H-dhy e yPEapyatintdant hH)mmpw-yl H-pyrrol 2-yl,
1- 1sob%§;&cﬁ'yré20§ 24= y¥1t ?tﬁo%h(yp% gpﬁipendy? ly}n%@ﬁ R—pl}?éﬁdyl
1-tert-butoxycarbonyl-3,6-dihydro-2H-pyridin-4-yl, 3-(1-piperidyl)propyl,
3-(cyclopropylamino)propyl, 3,5-dimethylisoxazol-4-yl, 3-aminopropyl,
3-dimethylaminopropyl, 3-hydroxyprop-1-ynyl, 3-hydroxypropyl, 3-pyridyl, 4-piperidyl,
4-pyridyl, 6-methoxy-3-pyridyl, 6-oxo-1H-pyridin-3-yl, cyclopropyl and pyrimidin-5-yl;

the other R' or R? is selected from methoxy and ethoxy;

R? is hydrogen;

R* is selected from fluoro, chloro, methyl and ethyl;

n is 1 or 2; wherein the values of R* are the same or different;
or a pharmaceutically acceptable salt thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(I) (as depicted above) wherein:

one of R' and R? is selected from 1-(2-hydroxyethyl)—4-pipefidyl,
1-(3-methoxypropanoyl)-4-piperidyl, 1,2,3,6-tetrahydropyridin-4-yl,
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3- hydr oxyprop- 1-ynyl, pyridin-3-yl,
3, 5-di net hyl i soxazol -4-yl, pyrrol-2-yl,
w@eosisdius- 5-yl, pyridin-4-yl, pyrazol-4-yl, BCT/GB2007/004263
- (t-butoxycarbonyl)- 1,2, 3,¢7tetrahydropyridin-4-yl
and 10 1-isobutyl pyrazol-4-yl; and the other RL or R2

P PSS LEIMMIRBARY, PlcBlPoRtin BB e g™
Lsceg gpifdpheinpmatstel ollognad. B, mietiheeanedn,

i fferen or. a phar maceutica acceptabl € sa
1-isonrpRyl&ipiperighdy ]e‘frk?ﬂ@’h“lgplﬁerﬂ t her as pgct of |Ot he

e B S By By Py B R R kT °

3- (cy@elbrepylemulfor)pmpg.l,, 2 53d1ﬁ1ethﬂls@_ta3zdk biyY Brahinodropll,

3 dimﬁhg&%ggrggﬁ;? ' Pq%ggéﬂlgyﬁéd% E}_f(frr_og{jiro%yl 3-pyridyl, 4-piperidyl,
-pyrﬂslyl %Qﬁéthbﬂ?pyfﬁglr@%/r g =0or 1 H-py S@RLRPY by dobpRr pt¥hidin-5-y1, 3-(z-
butoxxcarbqnyila@mm@)py@m 9o Ay(tetahpirdi 2 dyen2HlpyyptipyL4- yi |

SRR RO oG] LY am o propyT

SRdlml\E}tdiwge@m nopropyl 3- hydroxyprop 1-ynyl,

3 d 4- dyl 4- dyl,
ROk g dhaga. SHro esthriopg eitin. 3.yl -
caaqé@ew 1argmhmmgg&m%mtSﬁ&%o&Hﬁ&gwer RL or R2

is selecte rom et and hydr ogen;
or apﬁal‘maselsmbkb}zaeﬁpfabbmaftlthmemf chloro, nethyl and ethyl;
n.is or 2; rein the values of R4 are_the sanme or
dit Wspe%%@e EHER e FW&%@@&PE&%H%PPH are any one
of thelE3@APRSs-or APhdRRIRHGERLy! a@c&)tefb‘l’é Idehedspect of the
i nvention there is provid a compound of formula (I)
( &a@bﬁl‘@ﬁwt Qf)@l@eI)Vﬁlmen,mrﬁfferrod] eoropouRds afithe R@vension are any one

of Exitgr()].gg B'n%?ﬁ];%'(?/’prﬂr%é n%gj ¥§j r%x égpﬁly c?x)m‘haﬁngceu 1Cé}ﬂy acceptable salt

thereok, 2, 3, 6-t et rahydropyridi n-4-yl, W 2008/ 056148
PCT/ GB2007/ 004263 -17 ) ) )
ey aspepl ofrth Disse arnoption proyidss pipggess for preparing a compound

of fon%l:uaggi %1{ e{%agxlngée%ﬁlﬂg{dﬁr géi:"ﬂ&%l}% giztlg 'h%g@é)li; l’wh1cfx|_process S\rzhejelg}l variable
groupd ares oflegsydtirwasciped figd,, as dﬂ:ﬁn@hnl’fﬁmydla Ql)pcbdiﬁfﬁriﬁybf 1

- et hyl - 4- pi peridyl , 1-tert-butoxycarbonyl -3,
PFOC@é{@}Irﬁ%%_aﬁq_%}gﬂupépﬁf%ﬁvf &g (1 pi peridyl)propyl, 5

3-(cycl opropyl am no) pr oﬁyl - (8 nmet hyl i soxazol - 4-yl

3- am nopropyl ,

R2
N NH,
1 ~
R N
(1)

wherein L is a displaceable atom or group; with a compound of formula (IIT):

R,

)



3-di net hyl am nopropyl, 3-hydroxyprop-I-ynyl,
3- hydroxypropyl, 3-pyridyl, 4-piperidyl, 4-pyridyl,
wW®G200805ax8/- 3- pyri dyl, 6-oxo-|H pyridin-3-yl, PCT/GB2007/004263
cycl opropyl, pyrimdin-5-ylq1g3-(t-
but oxycar bonyl am no) pr opyl or
3-(tetrahydro-2H pyran-2-yl oxy)propyl; the other R or
R2 is selected fromnethoxy or ethoxy. 10 R3 is
P;oce&k‘/&)&@%ﬂ aRbnipdus®@befo@dlaf@vin f 1 uoro, chloro, nethyl
and ethyF nis 1 or 2; wherein the values of R4 are
the sane or different; or
acceptabl e salt theredR?%),
i nvention, preferred conpd
any one 15 of the Exanples pr a pharmaceutically
acceptabl e salt thereofR}In =ﬁotr@r aspect of the
i nvention, preferred cofpoun

or

armaceutically

s offjthe invention are
any one of Exanpl 8_4 43 4 49, 50, 51, 52,
53, 54 or a phar maceu y acethHI e salt thereof.

Anot her aspect of tpe gent_lnvention provides a
process for preparRig a~€onpgind 20 of formula (1) or
a pharmaceutically acceptable salt thereof which
process (mherein vari abl e (B¥)oups are, unless

othe fie s defi.ned in formula (1))
5 oran %ﬁ%@ %?8%€§%§%¥mP%%%ﬂ?ng a compound of
Proce@@é)ﬂ’éé@mﬁ|a'cbmp8§n&—oﬁorﬁala\ W: Nl-12 RN (I1) 25
whérein is a displaceable atomor group; with a
conpound of formula (I11): A)yn /[ NI-12 (I11) WO

2008/ 056148 PCT/ GB2007RY 0+ -18- or Process b)
[ (IV): (RA)n R3 NH O

=
32\/

wherein R is Cy.galkyl, in particular methyl and ethyl; with formamide and a base;
10  or
Process d) hydrolysis of a compound of formula (VI):

&, @
pecs

(VD

or



10

15

20

25

R\ \ OH RN(IV) 5 or an activated derivative

thereof; with amonia; or Process c) reacting a
w@eoroposmdas of fornula. (V): (R4)n / R3 NH O R2 CQAR/GB2047/004263

M wherein Ris Cl_6al kyl,.qq.particul ar nmethyl and

ethyl; with formam de and a base; 10 or Process d)

Proce%)'/_f ! O| é{p So&(r)laf g%@r nHl% F) f for Tg%l gz is selegc%h) trllom%% salkyl,
Co. 6a11?eqﬂ @%%Ql@fﬁ;ﬁlo Botyctyl 8r Eéfr@@@ﬁﬁkee])hefte%c;@grmqma)@l&u;oﬁubsmuted as

f or mul when one of R and R2 is selected from
stated @gre@aﬁb@fle; Yy Gactul dasampoged eb faapmid (VIEarasd¥ 38y or
car bon-1i nked_heterocyclyl, optionally substltuted as
2 apove; by reaction of

tated her e
formil &ﬁ“ér @. (M1b): (R&)" \ (R

NH O NH2 NZE NRN 5 (VI1a) (VIIb)

(VIIa) (VIIb)
wherein L is a displaceable group; with a compound of formula (VIIIa) or (VIIIb):
R-B(R?, R%-B(RY);,
(VIIIa) (VIIIb)

wherein -B(R®) is a boronic acid derivative or trialkylborane;

and thereafter if necessary:

1) converting a compound of the formula (I) into another compound of the formula (I);
il) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt.

L is a displaceable group, suitable values for L include chloro, bromo, tosyl and
trifluoromethylsulphonyloxy.

-B(R%) is a boronic acid derivative, suitable examples of boronic acid derivatives
include dihydroxyboryl, 4,4,5,5-tetramethyl-1,3,2-dioxaborolanyl; a suitable example of a
triakylborane is 9-borabicyclo[3.3.1]nonyl.

Specific reaction conditions for the above reactions are as follows.

Process a)  Compounds of formula (II) can be reacted with compounds of formula (II1) in
a solvent such as ethanol or dimethylformamide, usually 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 (II) can be reacted with compounds of formula
(III) using coupling chemistry utilizing an appropriate catalyst and ligand such as Pdy(dba);
and BINAP respectively and a suitable base such as sodium fert-butoxide or cesium
carbonate. The reaction usually requires thermal conditions often in the range of 80 °C to

100 °C.
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(Mlla) (VIIIb) wherein -B(R)2 is a boronic acid

derivative or trialkylborane; 10 and thereafter if
woemensHNs/: i) converting a conpound of the for@mGB2¢07N04263

i nto anot her conpound of thgyformula (1); 1ii)

renoving any protecting groups; iii) formng a

o DR SE draimate BREERY PEPSoaiy aandBfuies Ehge 1 oo

belowy.osyl and 15 trifluoronethyl sul phonyloxy. -B(Ra)2 is
a boronic acid derivative, suitable exanples of
bepERPendsatdomala (D) aje sommgrdiallyeavailable compeymdg jor they are

ey SR AR Bty SRl Q38U LN 5 i AP s
the art]l nonyl . Specific reaction conditions for the above

reactiqgns, are as fol]ows. 20 Process a) Conpounds of
Procegsdmul %ctdmf Torsnig 0V @8 poenoma Ha FriRmesstogetheion i Bresence
oL P ey e Pt S seear Lot cambe
emplogéd esuitablelrouplimmigegaits, 7@ eRamplel@fbddyldiind dazvlsaniadicyclohexyl-
ases catalysed.by the additjon of acetic, acid. -
carbod{fidy SRfielay i S ST BreRBrhTich % Aisetedmgiopyridine or 4-
pyrroliBasyeing, bt &R o e prebndditaae fdr'ekbl_}lpléstfi@lﬂ%rlamine, pyridine,
coupling chem stry utilizing an appropriate ca alg/st
or 2,6 sbrg/Av{-gunidingusishas 2pdlptiding 8 2,624 -7arrfcbubiipyaidline. Suitable solvents
. r i . ang. ' e.b h_as.sodi u
includh FRERY it Eoict ot R AR R ARAIRT AT
dimethid frainaynidee Qlak kesplingaeation eeyohl @lientBf Beqierfodmbd 8t 4 RAGRrature
. of 80 Cto 1000 C. WD 2008/ 056148 PCT/ GB2007/ 004263
in the rgnge o5 rfbiorths’ef fornula (11) may be prepared by a
i fi ' f. . , unds .of .
TSl Ao SRISHR R Ly PR b,

and adtih'eybstﬂfsgfoglekhlﬁpmp&ﬁeﬂogﬂmpmﬂw Ssta’ﬁ. Thepadlon ({(f_@li’kl%le es of
pr epar, Y processes known to the person skilled in
compayinds, gvithyamings 1§ gl lkngymag thesary for examplethey pay bgdeacted in the

preserf?815PY ib?se']@ﬁ(c YR 6 it 89662 hnd 1 c?t Qable gﬁﬁf@ﬁ‘te E)lllci(l)lgaé %hose

sui t abl e coupli ng reagent. Standard peptide cou

describeshgferve sThkaeactidnrmésheorareniestiinbdperfeaemet ay 2 tengseratuictia heerange of
c%qgging reagents, for exanple carbonyl diimdazol e and

-40 toglc (e | ohexyl - carbodiimde, optionally in the presence

OCofhpbRA® oS Smé&l) SELRYABTHP ARSI L
pyPr gl [ d(i?slnopyl;nl%glggle}? o tis%%a% y i ﬂ tﬁl%e lpraglglelﬁggé%%%a] (see
belowpase for exanple triethylanmne, pyridine, or

2, 6-di -al kyl - pyridi nes such as 2, 6-1uyti.dine.or
procet G e g formBA VAT drerEictad el th Ftieude and a bese.
Preferably this reaction occurs sequentially, addition of the formamide first, followed by the
base. Suitable bases are alkoxide bases, for example methoxide and ethoxide bases, eg sodium
methoxide. The reaction is typically performed at a temperature of 100 °C in a suitable

solvent such as DMF.

Compounds of formula (V) may be prepared according to Scheme 1.
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i ncl ude di et hyl acet am de, di chl oronet hane, benzene,
tetrahydrofuran and di nethyl fornmam de. The coupling

w0 e@8Msams may conveniently be performed at a PCT/GB2007/004263
tenperature in the range ofi -40 to 40 C. 15 Suitable
activated acid derivatives include acid halides, for
exanpl e amc@ ghl ori des, and active esters, for

exanpl @t@@%g@kuoroph@ dd egtgers. The reactiompof 5 g

these type coyrpopn amnes is
Rty ar t —f-or—exa & : reatfed, i

ence G base ag t hose deggd i bed ¢
R A gl t abl e sol i as those ~desck

The reaétion may conveni éht|y be performed at a H

t&mperature in the rang&epf R0 -4F0€6 40 C. Coffbunds

of formula (1V) be prepare Taluemedi fi catio 8{:1

Schenme 1 (see be Process c) ters of formifa

(V) may be reacted her with for  de and a ﬁase.

[ occurs sequentially, addition
of the formam st followed by the 25 haseq ¢
Sui tabl e basesﬁﬁrlgﬁal kXI de baﬁé)é@t‘c’“i‘%fr exarrpl e
met hoxi de &ng ; hses, <& S 8di um
reaction is P
100 Cin ar brg¢~ sol vent such as DVFRr A
formula (V) may be prepared according to Schenme 1. WO
2008/ 056148 PCT/ &82007/ 004263 -21- CREt R 3 EVO Ji
C@EtRSEtOOORSOOI?SZ }1R2\250C:I0Et I/
CER NH2 N HH (Va) (VO ﬁ@i’ﬂ% (vd) (R) Toluene, A
PCongotndd of f&n’ﬁ!{}b @75:)0&?1@'( ?’5}1% c%ﬁnﬁergallﬁavﬁla% compoungs or they
EProcess a) 11 (V) “(Ve

are literature compounds or they are readlly prepared by processes known to the person

skilled in the art.

Process d) Compounds of formula (VI) can be hydrolysed under standard acidic or basic
conditions. .

Compounds of formula (VI) may be prepared by a modification of Scheme 1.
Process e) Compounds of formula (VIIa) and (VIIb) can be reacted with boronic acid
derivatives of formula (VIIIa) and (VIIIb) using a palladium catalyst and a base. A suitable
catalyst is Pd(PPhs)4 and a suitable base is potassium carbonate. The reaction is typically
performed at a temperature of 100 °C, or under microwave conditions, in a suitable solvent
system such as dioxane/water.

Compounds of formula (VIIa) and (VIIb) can be reacted with trialkylboranes of
formula (VIIIa) and (VIIIb) under standard Suzuki conditions, for example using a Pd
catalyst in the presence of a base in a suitable solvent, for example, DMF typically at 50°C.

Compounds of formula (VIIa) and (VIIb) may be prepared by a modification of
Scheme 1.

Compounds of formula (VIIa) and (VIIIb) are commercially available compounds or

they are literature compounds or they are readily prepared by processes known to the person
skilled in the art.
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Schene 1 Conpounds of fornula (Va) and (Vb) are
comercially avail abl e conpounds or they are

woO 2aosstiys e conpounds or they are readily prepeeBGBR007/004263
processes known to the perspn. 5 skilled in the art.
Process d) Conmpounds of formula (VI) can be hydrolysed

under, .st andar idic condi t

o PR R PR Er e dBS i B R s et TR B Cfounds of
the préeheii®erkion fiyOEEHErolceDFRAUAANT REmARS sibk@tulivh beaktigithr

(VMIIb) can be reacted with boronic acid 10 derivatives

genergied by perpeational fungrions groua medificatinng githeraior seipuimmediately

follovgﬁ%ﬂ’lae%zéde?%bl X ng gg%d ?@vg ntd%g’ sich a(igirgclhyncge%l elll.l ﬁlFIngEeP b ggpéct of

ssSium car

the inveamioh) Suhi r@adﬂ;oné @@d ﬂnysdlfmuidm fimaaden foraxheplee frdtoduetionf of a
100 C, or der crowave conditions, in a suitable

substgigpt 5k ineans o B il St&}l%@ehlﬁést% gdu wm%%lh&tu@#s alkylation
of su‘dcsﬂf %%P%w(ﬂdgﬁo g‘l;jsuﬁéf t{1 tis. 41 a chfs ah ‘?éjacﬁ%lﬁ \ﬁrlldlltbgns for such

tria or anes I1lTa
procedurdeare stedn]ridmmdl iBulze/dientcai ditt Partisylaf ovamgpkesnyd Iaeomailcmytbstitution
.Pd. ca a st i .he presence of .a base |
react gy ip@ic e apralahit ofh e Eoipt tsif Sieentined nia AS T
intr odﬁf:hdr%ﬂﬂﬁ' a@y( éﬂohﬁhsﬁ% dof Mlalnﬁﬁe rﬁﬁ)écﬁ%alﬁﬁ@ Bad ngﬁ)écﬁi (such as
nmodi fication . Conpounds_ of formula

alumipiyim tlrva‘)ﬂoaldd) ynder Fbydfé Céaftsmﬁém@nalthﬂyn@\wéu¢tm af an alkyl group
. | | :
win SP RSV 18004 Y (DERLMDSLALA SRR P ikl

conditiésh laﬁ:tﬂthle nnttchﬁlcﬁdiﬂi of Y¥ala @%Oﬁﬁﬁéﬁalpﬁmmﬁ&ﬁﬁ&ﬁ@ns include
-22. 1t will be appreciated that certain of the variou

the redyciignof BHtre GONP 40 PRAMHE LOHHBUFSXHNPlet Wéalpswébﬁédwgenaﬂon with
a mcléggﬁazﬂ?ét%? TR DB with ifoRdH ?lfe%rg%géé g@g&hﬁrmﬁd With h]eatlng,

tution reactions or y convent I ona
oxidafiomof alkyltiio ¢r aplsutphinfy1 maetlkﬁmﬂplmrlyher prior to or

[ te follo t he pr.ocesses nenti.one
S g L RSP O R RS SR B hegping! nay be
neceSEQ?/dbﬂfé%[bt toQPoteRUb sERRT! ROFHsaR th RN FIuRAS. TRB $nstances where

i nclude, for exanple, introduction of 'a substituent
protecmﬂnneamssafy eindesirableand s&t@bbtmctbodsofnr predgstion are known to those
red nts fion..of su nt s
sitlel (8 S CoRisnBRa b efiMunf Bl P Ehoc DRl WE abaara
practlb@ éﬁ"af {Istratimtict ITOWS Giédh, Btotdetive Casgduh € gai€ Sythésis, John Wiley
in the chemical art. Particular .exampl es of

and Samb r}ﬁ?l)e Thym #reaqianty mclyde gequps such asaniae an@xy or hydroxy it may
be deénlfbfoﬁ%%‘)ﬂegf{hggreoﬁggﬁ L4ifRe GF @AY ?ela%ﬁbﬁkqn&&{b%%@ Fl&%h{?d

acl I'ntroduction of an acyl group

usi mgtabfeqrrotexmg)greup for aacaylindad alkiﬁlammb greup s, & edample an acyl
mtrichl or|d er

h F d
groupg gq{%ixg&sawgm IPYR Iaalarcegy r s E group,a tfor example a

methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, 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 t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid

as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
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using an al kyl halide and Lewis acid (such as
alumniumtrichloride) under Friedel Crafts
w@ondiosdilass; and the introduction of a hal o greCpGB2007/004263
Particul ar exanples of nodi23cations include the
reduction of a nitro group to an amno group by for
ImEX%B |
e A R R N S B
exampily,chydoiiragensti@cowdr wicttalyisemtchag pallabird ani @b, or by treatment with
al k hio to al kyl su i nyl or al kyl sul phonyl. 1t w|lI
a Lewg %%é ik eéﬂﬁ?'@?ﬁ_%%/n_e sthflborbrene At afigigatiyopigtecting group
for a JFRRMry QRREL BRABII) fblexdRYIDE phiHafFP %ﬁ‘)'hg/v@ﬁai fhg? b€ rdifoved by
protect any sensitive grougs I n"t e conpounds. The
treatmiens with ee gllyteanise, for otaoilé dimdtlsylmeirepspylantne, de siithdtyldeazine.
and, sujtable nethods.for Hrot ection are kngwn to fhose
SRPPIP R PRI or SBS AP TR 197 SYamelefy agvbergup: for
examplByn BkabGEEroup REE a8 Cairb¥l Sban dsf Skani@Bddz6¢1, bf A
illustration see T.W een, Protective G oups in _
arylmeshybgroup.Sphersanle benyyh A hidepsptectipnl cautigons foothy abayagrotecting

L f o hs i ncl. .as _am car box r
souo} b SESAEHE 05 AG OEAUE SUERGAE B P B AP
groupsacieadn dlkenoybacin @2l grews inay e rdieseidnfor Axatplea} Bydrolysis with

ecti royp .for m no or al kylam no group i

a suit%iq(.) ﬁ@g 8 g%sgangaﬁkaéwpta? ggg%iggﬁpr @@lmpﬁg( Hibma ogppdilrl)mlh;’droxide.

Alterratis 89 QK ardFRHR1 '
© grlo u_g, fag%1 e‘>f<h§’n'%lllbgIB ga&rret o%ﬁ%laé E%ﬁ%ﬁﬁ?)%? %{3%1? 36 ﬁ?flpp le, by
hydrogenatioh ovenayedal s syth aprpalipdivemoracarboret hoxycar bonyl

f I I b , ...
oo TR BR85S b, o g v,
for exGMPRY 4 MOMF1 610 dtiRA GBRYPVRhiRh Ae§Uei BB 0 RN YRS xHR! Fe?ﬁ? bl dblysis
vary with the choice of protecting group. Thus, tor

with adyaserpich assadizeyhy dgexddss os frtexamplern falpdialrgygip which may be removed,

X aqrean_ 30 .aroyl group, may be. .
for ex?ﬂgﬁ%véga‘%%%}g( \g&% %g?m yfoﬁ )e/zéarng]f;lgc/ glnﬁn%%lcha d gl.h:;ﬂtaggxil%uoroacetlc
acid, drdfoeexngiic ademayl gtduphihichBbabe Farasved| fi exdrple SHaRIr6zenation

[ithium qr spgﬂi ém hydroxi de. Alternatively an acyl
OVCrW&?ﬁtéﬁ‘g’rﬁs AHUN-GueBRYBar bonyl group may be

IR AR e el LY U BB i
conventipiidl teshoigoet well hioowin anttie ahet¥ea2008/ 056148

PCT/,.GB2007/ 00426 -23,. ar.yl net hoxycar bonyl group such

S U P ERTe56HOR TGl gy b bRt prvsied a3 o further
featur€¥8RlivenByn hydr ogenat i on over a catal yst such as

pal | adi um on-carbon, or by treatment with a Lews
adisgtatest hessinbgibrs tho eempaeunds defindd in dhopresama inypntion possess

o S B SPGB Tt o

the conpuhds. These\repdesTnéy BOdIEIREd, ibit dkadibled ukink A8 HScedudd set out
exanpl e diinethyl am nopropyl am ne, or w th hydrazine.

belowa syitable protecting group for a hydroxy group is,

Biolo%i@ﬁl& e, an acyl group, for exanple an al kanoyl
roup such as acetyl, an aroyl group, for exanple

AssaynerZSEHIR inrvites AlphiaSce@dnyskaygr oup, for exanpl e benzyl .
SRt G PirtECRuE R ey dpiemypngtl i v reas N A fed Liminescent
Proximft{ HRfmidgRRedd QBay (KL%{Af(Pérkﬁf(ﬁmrf wifith AEWures 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
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10 group such as an al kanoyl or an aroyl group may be

renmoved, for exanple, by hydrolysis with a suitable
wha®e/osaeh as an al kali nmetal hydroxide, for er@BB2007/004263

l'ithiumor sodium hydroxidgq. Alternatively an

aryl met hyl group such as a benzyl group may be

91550 SN BB 2 BASTS PR B gfgress or e

sequenBE BLGED) P SRR @A bABRARR N O SP+EEpreb Ons@X 8R! (2.4 x 106
an esterifying group, 15 for exanple a nethyl or an

cells/ma}, Rydnch poespedimidatfiiroragtogrephesitbuangh stloseqestd fhagen NoyNTA,

ydy ol ysi | a. hase ,su sodi um hydr gxi. 0
supert Bt i 10 SR at A SRSy YRS et e o
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The phosphorylation of the CSF-1R substrate in the presence and absence of the compound of
interest was determined. Briefly, 5ul of Enzyme/Substrate/adenosine triphosphate (ATP) mix
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initiated with 5ul of Metal mix consisting of 24mM MgCl, in 1.2x buffer and incubated at 25
°C for 90 minutes and reactions were stopped by addition of 5ul of Detection mix consisting
of 20mM HEPES, 102mM ethylenediamine tetraacetic acid, 1.65mg/ml BSA, 136mM NaCl,
40ug/ml Streptavidin donor beads (Perkin Elmer, MA, Catalog #6760002), and 40ug/ml
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According to a further aspect of the invention there is provided a pharmaceutical

composition which comprises a compound of the formula (I), or a pharmaceutically

acceptable salt thereof, as defined hereinbefore, 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 (X) 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 administration, and the severity of the illness being treated.

Accordingly the optimum dosage may be determined by the practitioner who is treating any

particular patient.

According to a further aspect of the present invention there is provided a compound of

the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use

in a method of treatment of the human or animal body by therapy.

We have found that the compounds defined in the present invention, or a

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 present invention 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
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marrow allografts and skin xenograft, atherosclerosis, obesity, Alzheimer's Disease and
Langerhans cell histiocytosis. A further aspect of the present invention therefore includes the
treatment of one of more of these diseases, particularly arthritis including rheumatoid arthritis
and osteoarthritis. These indications also include, but are not limited to chronic obstructive
pulmonary disease, diabetes and chronic skin disorders including psoriasis. Particularly this
indication is osteoarthritis. In another aspect of the invention, particularly this indication is

rheumatoid arthritis.
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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 (I), or a pharmaceutically acceptable salt thereof, as

defined above. R
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According to a further aspect of the invention there
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In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt thereof,
as defined herein before in association with a pharmaceutically-acceptable diluent or carrier

for use in the production of an anti-cancer effect in a warm-blooded animal such as man.
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285t g ARG T bt PR AP o 87 o PR S Ria] ffposivion
whichtcofptisddth domgRsihd ofURIfbARula Qi)ﬁﬁdﬁﬁharmaééﬂtiﬁﬁly acceptable salt thereof,

endonetrial, prostate, lung, kidney and pancreatic .
as defingdbergin bedegdn assogieban Witk @qgn@qeggcqllﬁ@cggpt%e diluent or carrier

. , | .

o YEASSLEFL B TWRAE iR Sr TUE LORSHRN, LEAKET e
kidneyHaddpanbteatic thins@sdaematolddiqd] enaligadreins inciddiay noricelysplastic

| ynmphocytic | eukem a; .and gl.i onma, squa s cell -
syndrQis. s ﬁfwegqgepwés leglsfﬁrwagﬁgvé?mﬁmyre@ﬁsmus vﬁﬁmlwar]%&ﬁigkms
lymphgg%hf-lehékiﬁ'k' Id%5a§e}’fﬁﬂgﬁigc?ngloﬁla aW@rchJﬂli@l%ﬂ\'ﬁ)ﬂo@ﬁicq@ﬁkemia; and

as man, in nee uch treat nent I ch conpri ses
gliomadiqiarheisaell mgreidomasef the asvphagusamakgiant tveabmatanamg aod fellicular
compound of. fo la (| r a pharmaceutically
lymptGERGR faiarg-uapaca rapelsteRes Befi ned hr el i bef or e.
AGCH R adpRctdT tRSITIVEAtRAhele §athrek Rle@% phRinSacBSRAE EoBposition
~the invention there is provided a 15 nethod of
whichtqogmprisere eamparund of the farmuladb: et plarmacqiicalbpenceptpble salt thereof,
i nghudi [ - C , ' L
as el e S ARG WO R B R IR R B crie
for usé sthe featmanp oStuneiakdoemddostdly si; bitedpdrssis imeludthigngariectomy-

. rheunmatoid arthritis, Qsteoarthritis,. renal, . .
inducechpqngridist PEPPAALY m@f lyreo AuioHRIIRS dispidersdpriydige gystemic lupus
: : . | suidi I; .
ey PR S L4 SRS RSN, O S0Rhration s
glomeatloaephsitis ginflsmmatarp dsivel Jisedlsg ensgantgeiertieriaeludigromdl end bone

ma S BRENE AP P AR e IFRSE bRl RS AERE, Gromc
obstrife@lé pﬁlhfohh@%éfaé‘é,%ia{vatea aN@ ERtoRlcARAEH s 3B A BhcludiHE Pscisis and

man, i n need of such treatnment which conprises
Langeshanisel histipenjosis isaiverranplopded apimed suchtaswananount of a

C ound . of Q . I

- CRRHIR o hut aa bf e R BRRIFREANBALBY pse of g opound
of theffuirhiile (1) aeestarmhcdukieallynace aibthlsia silhiiereof, sis [de ivédlgdeibefore in the

phar maceuti cal., conpasition_ 25 which conprjses a
produgipmefueS bl R iHaasedphibitery effect iy warpnblopagdanimakyucl as man.

o al y _ . o

A CSEBER 8  opeD S e nvenon B DB bR Pl of
the foanuladl) dea phdrmacaigieallynadceptapiecdlt dicrard, asfdefin@BReréRbefore in the

ki.nase inhibitory_ effect in m. bl poded ani mal such
produglioiygtan qy-caneer atfec) inseywar oheded animal B fs tner o 1 s

Prbdat: @ daheeauld Sathe FRERRY, iHefisPPolldLihe use of a

conpri ses a conpound of the.fornulaa%l), or a .
comppimat ofetbe faringtsd (I one pbpinzdseetically rceeptableotalt thersofges defmgd herein

ST Y LB R oy .
kidneY98d bandr&igic R E#C hacdintélbgiesl MaMlidmadecRtluaieaayelodysplastic

war m bl ooded ani mal such as man. WO 2008/ 056148 )
syndrpme/ asBieonyslogemegs leukgmia, 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.
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In a further aspect of the invention there is provided
a pharmaceutical conposition which conprises a
w@eorposmds of the forrmula (1), or a pharnmaceut i BEl/G$2007/004263
acceptabl e salt thereof, _ag.defined herein before in
association with a pharnaceutically accept abl e di |l uent
seln hetr nt of bre

ovesrine (o Gler G Of AR GouBer o o LeApE of o

compolu.H&‘ of the fhindNeY) a5t RARGEGALbAlY 46085t5hle haeiisieof, 08 d6fthed herein
i gnanci es i nclu i ng ggelod yspl astic syndrone

beforeamheetraamrrb Q& hons-dseasias astecdh$1$3 ms@omremég@hmg ovariectomy-

1nduce op? Bﬁls% ﬁ@@?%(ﬁgdrg%la rI%rre]z %ng ocyg)qgér Lgiﬁé@%%ngc lupus

erytheflatoRiig artﬁﬂ&’@ﬂ@lhh&r@ﬁhburﬁﬂbﬂ drthimgis Odstdobghigtin pehag iiﬁlammatlon and
mal i gnant uveal nelanoma and follicular |y

glomeronephtits élléf%ﬁnﬁﬁiﬁﬁé}f basyeltlisgaserAnspiant %eCéiOflmlﬁ@Pg tenal and bone

marrox@saﬂg%ﬁg L %ﬁf’t %ﬁletr&%[e'f‘ élsS oBE ﬂﬁzﬂeﬁner s Disease, cgromc
phar cedt |ca 0SitiOn  Whi ¢h CoRprises a conpoun

obstrueﬁvetﬂiﬁmbmrmdisaas(el Jiabetes mcbcb‘momaslantduscoaidrg/mahniﬂmmbtiesis and

sal t ther eof as defined herein before in association
Langewapﬁc%lr igecHRsut i cal | y-acceptabl e diluent or carrier

oﬁﬁ’)%uﬁc[‘of #e firhRdd (5 e aﬂfhaﬁﬁi@%ﬁﬁ@ﬁ Qebhgfe salt thereof, as

OSt eol'ysis, osteoporosSis including ovariécto
defineil heltetrelefoen &)t tiusisroduetionoyedi 9 -1 Rykinase inhibitony ef fect in a

ne. di sorders including system c |upus 15
‘Wmnygﬁyﬁﬂgnurﬁéﬂg B+ itis including rheumatoid
aptdafripolid oP Sl (1) f drs phagfiddeuti Sl lyaltbeptatd séinfiereof, as
egl omer ul onephritis; inflanmat ory bowel disease;
definegd hareipbefate, Fajtaapiogctiancafsaianti-crases etfastdn povem-Hlapdeganimal
mwha%gL grafts and skln xenograft, atherosclerosis,

esity, Alzheiner's D sease, chronic obstructive
pAl svipaiyd df the dsenulal (I)b@taqmaanaiceuhcaim acch:itbie silsthetef,ss

i ncl udj n rjasis and er hans, cel tiocytosis
defineghets e b S Mo He T TBIRRoR PR Aby R Bty ' o
cholar?gntgééf&ll'ﬂ(ﬁﬁ SaéﬁgﬁEaerer tJ\‘fﬁtléﬁW&@l@Eﬂ ﬁfﬁgtcgﬁd’e? lb&e%lgé/ ﬂﬁﬁﬁhmd

use a compound of e formula (I

maligraierprecinomnad Emyl mams albthe ls/at tklctrherld@d er,aE'OSi@tfﬂal breast and
her ei nbef ore uction

1

pancrg35y it Ry and Brspnent igapnnt 6 Beatisriey Lliohe 1es and
ovarid¥@n. Accor ding to this aspect of the invention there

is provided the use of a conpound of the forrmula (1),

oA eompivantrat thetfruaplp D aciephaappecusialty achentale Salaﬁlereof as
deﬁnegiel{e«reﬁlg gﬁtg%r; ?Jé f Pg Er?ﬁtﬁle'n{]oit lg}gast ﬁ%aﬁ%ﬁ) %‘i’z{ézltrc]lélterg IQIISCSEI %ndometmal
prostai@ tunghkipe g amppdneraatit ltl[IhJSlej‘ héeﬁﬁtd]d&@caifmeﬂigﬁamdmsantludmg

there js provided the use of ~a nmpound of t he
myelodypplagtic sym}romsr a%ltepﬁlﬁ?lﬁﬁ%@}‘ts #%FW a‘&reewamlgge@a}l% leukemia, non
HodglAg1ERborRE HRRRETUBASE D forb e BBty ¢
leukemmiia) ahdighomh,u;qgamom @ﬁeyrcamrdnqaaﬁhc emrxhagusumhgnant uveal melanoma

(gge t.ol ogi caI mal i gnanci es including nyel odyspl astic
and f FRPBRY¥Meacut e myel ogenous | eukeni a, chronic

W@&&Hﬁ&ﬁﬂ%f hRUkeALR (I)n Qf‘a pedgktditRally é/dE@}EE@UI@ salt thereof, as

Hodgki'n' s di sease, 8 e nyel oma and ronic
definddyinpéio bpfore, hethi émfanenan tumgiriasypgiatesinstaebisss, ogeoporosis including

ovarl%{;ﬁ%mq! Cﬁ%%(ﬁf)(g}qufS; ﬁ%ﬁ@ﬁa?gw ﬂnprlraanlt eANRE tauf@i’r?n%ung?hso%péaincludmg

systemic lupus erythematosus, arthritis including rheumatoid arthritis, osteoarthritis, renal

inflammation and glomerulonephritis; inflammatory bowel disease; transplant rejection
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WD 2008/ 056148 PCT/ GB2007/ 004263 -31 According to a
further feature of the invention, there is provided

wao b@sisa4of a conmpound of the forrmula (1), orP@EI/GB2007/004263
pharmaceutical |l y acceptabl.gpsalt thereof, as defined
herein before in the treatment of tunor-associated

ntud O S PSSO P B KRR E R oG, sty

Alzheifiel QD@EH:Q:G clboaRIbSHSctive Pulthlbridey 8i4edsedisbdidsing cﬁromc skin
eryt hemat osus, arthritis including rheumatoid

disordexs itehidingpsosigsie ond Lhmgerlnasls celdhisfiogyidsianmat i on and

tgi;lgr@%l# éﬁ{i hr I { I | ?lifs?l(% me %gfr %’egﬁa%}!@ g&% grede mgplied as asole

therapPbt @Y ﬂf\lofﬁveaﬁﬂacﬁlktidh 1% Qﬁ@&ﬁﬂ;ﬁdund@‘f fieriasaition0singentional surgery or
obesity, Al zhei mer's Di sease, chronic obstructive

radiothstanyon ghsmethswng Suchichpmpbsrapy dmayHipeHie orgermee st el owing
categohle {)flgllt ntt%n%%'% e?%g s and Langerhans cel |

i ocytosrs A compound of the forrmula (1), or a
(i) pagipraifeutiveattincoplastepdrad sndsaintbidipne tfereaisas wded inmeldical

herei n befo for the rod ction of a F- 1R se ]
oncolagsh e ALK e agenth UG SYiils tF RiEHC SRRE CyCAPABhamide,

nltrog ustrdC RIERAURL, Qfloﬁﬁﬁu&@ rHﬂtlﬂﬁhe(d dnd rﬁfro%ureas) antlmetabohtes (for
ar macéut | caI |y acceptabl e salt thereof, as defined

exampﬂmarmfnlamfsmheas ﬂtmronymmnpmd ukc 5dluoocfur@ml andttegadiam ceéhtrexed

methoffgii SHITBF IR (1 vaps R rad iR ampte

antllraé‘ffﬁi%% Akd ﬁirﬁiﬁhxclﬂ BRLBALIn, d§xord€[§:inn Q&hﬂ@ﬁfy@hﬂ elﬁﬁﬂﬁdﬁlﬁ, idarubicin,
for the treatment of nelanoma, papil %ét hyr oi d

mitomyyginer dactineshptia Aed @@tar%mmgnﬁremtwgé for exarppleivinea
alkalo@llﬁcg incrllé{1 Ige Qf%?a%{me V?ﬁﬁégﬁ% ARd v n%fgi’lnﬁé gnd ﬁ)eimldls \lllle«ra taxol and

ancl es,” carc sar conmas

taxoteld) daﬁﬁlytopdﬁls@déiﬁie, 1nb1bﬁ6ts€(f(ﬁ exb)mp&&lplmﬂdplﬂ(ﬂopmhm’lﬂa&tomiﬂe and
primary and recurr SO|I urs of the skin,
tenipogige.FRDSaE Y 6?R9teqaﬁﬁﬁ‘i°%{ﬂﬂt° 9’& i es. A conpound of the

i) T eyButh zgéae}lts 3351? &s i%"eﬁﬁfg%%g Akl ACLRRK AL, GoRflifene,

t ereo heréin before, for the treatnment
raloxifighe birehmtfﬁnanamjnodwxyf@ieammgene‘cmpm Idoweneigrdasors (§r example

fulves% m%lpgcalpg% ]ﬁpgiegneélﬁgﬁ Eqr N {1‘[:%%11(%5 Ii3tnide and cyproterone
acetatey ﬁm{iyﬁﬁbg&hé@oﬁﬂﬁ nisBEHE1xAMRl0gRBRUS, lbaptRlinand

hroni ¢ nyél ogenous | eukem a, non Hodgki n | ynphonsg,
buserﬂlbﬂ,gkpgﬁs@g@ns ersexanpld mﬁmsgomraﬁ%aramtaéﬁ rrél#hlérs (for example

o DAL S, | SSRGS Bt o

ﬁnastéﬁ‘t{é folli cuI ar | ynphoma. A conpound of the fornula

(1), or a phar maceutical |y acceptable salt thereof, as
(m) 30gefss whish infibicanceeeadl mvasion (fohexampieimeiatipprgteinase inhibitors

e R BRI BT SEhLE g AL el A
(iv) T adHibikes oﬁgll’beﬁtmw fah@ionafer sxamslk waihnighibitors include growth factor
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]) , farnesyl
transferase inhibitors, MEK inhibitors, tyrosine kinase inhibitors and serine/threonine kinase
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-ethynylpheny1)-6,7-
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system c | upus erythematosus, arthritis including
rheumatoid arthritis, osteoarthritis, renal

w0 ndoBasireg | on and gl onerul onephritis; inflamaeCr/¢B2007/004263
bowel disease; transplant rgjection WO 2008/ 056148
PCT/GBZOO7/004263 -32 |nclud|ng renal and bone mar r ow

and s xeno
blS(2 hog{re%fl})x UlfiaZo rrllrelf -Qmge %raostlemb > onl iérpl\glg-N (3-chloro-

4- ﬂuomﬁhﬁﬁ)ﬂ?ﬂ}@ dh@@ﬁ&ﬁmﬂ@ﬁi&?)cﬁ@a@ﬁlﬁh dhhdng GCISKBB)) for example

di sorders including psoriasis and Langerhans cel

inhibiterssef the plagadptsderippd g@sﬁh Tawtow farmsls and mrtﬂxwpiﬁ mh@&p#mﬁ fthe
hepat(%éﬁgé QS%IDFE'E:QrTQﬁﬁgre may be applied as a sole 5

py or may 1 nvVolve, in addition to the conpound of
(v) t hetiangiogahicagents suvhesstthase avhidumpditythe effeatadf wisbaegaylothelial

o ESTBY 1l SUEh ShomLNE 3oy TR e on. o
bevacﬁgfﬂ% TAvas(tfn)M]a Rbin P&Eﬁds SREALd tH@s(le'@c'l&@@ Eﬂ ﬁﬁérh&tldilfapﬁactent

and conbi nations her eof as used in nedi cal
Applications 569 97@;5a6,a\§0a9uw55; ) ayéaw 1dOW O k3 56) and

I S-pl at i L I h . . .
comp{ingp Sy QT FRESRm S SHMGRARRTL T R gh ipeerin
avp3 &iBh hh@ a6 KAE); antlnetabolltes (for exanple

antifol ates such as fluoropyrimdines |ike

(vi) 5vhdcubar dumaging agerds sushaf Gombrethstatin &4 eud compounds disclosed in

imerngforf BERFA Bl 67 DAL Th2 o SRR ats ., N LEIE FaooL2224,

Vvoolmk¢3¢uﬂwvmomzqmg13bIeonyC|n doxor ubi ci n, daunonyC|n
aﬁflrUbl cin, idarubicin m t omyci n- C, dactlnorryc:|n
(vii) apfisonse geapigs; Toxskampledhoss V&g@hﬁ“@ dirpesed toxtheparacty lined ah@ve such

I ! ristine, vinblastine, vindesine and
asISIS‘Z%% O‘inb F]leljag% Ygteg%él ds like taxol and taxotere); and

(viii) t ganm thenpy approacﬁes,hntludmg (féroexagpbagypeoaches to replace aberrant genes

such ag%glggr?[%g %&a%( | n%l,{ e %ﬁg?@t %@ H’)(gelt(iqegll)repc? Aenzyme pro-drug
therapﬁfytlgrgé%%ﬁeg s@(glea[&ttﬁoé%ﬁl Q‘?tc@ﬁfe'd&%ﬂ a@% Qﬁ’ﬁm(i rkn?dé@'aphﬁactenal

fen, torem fene, al oxi f ene r ol oxi f ene and
mtrorcdmttmsf tarnya)e amﬂwpr@gkm tp aImegHse pa@mmtolqnegczd tatcbermothtmpy or

e 20 fuyl.vest tiand f |
radiofS BT nici il Elabee BBRAPAS ana cypr of or one

(ix) ae@ihhetherapll b#n@ﬁ&ﬁt@ ORtIstHhg Tor é&dﬁgﬂl@@@ﬁiv&aﬁd f-9fvo approaches to
exanpl e gosere]i rorelin an buser el i n)

increase ggaelgtmjg@,ggm(:ﬁb pf E@E@ fusnone ellst sush ag@r@tugfg@)on with cytokines such

{ t
os i GHRRL Z e B o Bl Rl SR o 801080 3RRLRARG Py
approaches ésldetrense Tseetlunasyy, hppreches uddeg tré’rﬁfe(cltdd imnagerdels such as
t canc r cell jnvasion (for exanple

whi ch | nhi bj
cytok%r%anﬁf?ﬁwsﬁsmlra%fecq lsrAppreashes usmgwgtqmq fragstectedfupour cell lines
and af?ﬁ}BhéHeE Qlifg 9{1t1—¥&18§h{ba£1%b9&1@§m nogen activator receptor

uncti on) Ibitors of growth factor function, ‘
x) f @cll exdapﬂabnms hlcludmgjﬁot oxanple DI enhdritotstied ﬂmcqmndol) and other

imnio 335 PR Ste BBt 158 eeaite L B e i bR linase and
other F{ﬁﬁE&QMdIQJM Aki$ AR ARUinRlsRBEulANS RQ WitdtRIKdSIRY and histone

, farnesyl
deacetylase m]zubltors and

(xi)  endothelin antagonists, including endothelin A antagonists, endothelin B antagonists
and endothelin A and B antagonists; for example ZD4054 and ZD1611 (WO 96 40681),
atrasentan and YM598.
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30 transferase inhibitors, MEK inhibitors, tyrosine
ki nase inhibitors and serine/threonine kinase
w0 ndvslosdias s, for exanple inhibitors of the epiBEr/cBR2007/004263
growth factor famly (for_gyanple EGFR famly
tyrosi ne kinase inhibitors such as :
NN- - (3-chl oro-4-fl uorophenyl) - 7- net hoxy- 6-( 3- -
mol Beisfaradp AdpaherRgRRch o ilwze&tlge?ﬁﬁ&e ‘Eé’é‘fvlliiﬁ?%rﬁ gpmpound of the
harMdedtic /i WRYHREE Mt thefeof attQ: 2RAKAREIASic agent
formul S Hhenhadcs Ay ¢
selecteBifiofi2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,
) oSl -774) and 6-acryl am.do- .3-chl orqs .
@ ZP-D‘F|OEIH]'()6 ?ﬂre{ P f-%rﬁ %gﬁ%l? [;%S{‘%g 2] 6@ ui nazol i n- 4- am
; NOPFo] q
() 1dM@ ot Hlord O333thtic Ag¥ntse¥adrpl € i nhibitors of the
 platelet-derived Igjlr_ovyt_h factor famly and for exanple
(i)  iomeiopintase sgants whish inkdpideansgr ecllgnuasiol pa¥ebr fanily; 5
. (v). anti angi.ogeni Qs e which inhibit
(i) t(ﬁPS L 118et 1‘%1%?% g%rﬁl%glﬁaétﬁ) g‘tﬁﬂ: g?ﬁ’a#la%gr owt h factor,
) (Jn@rorm@r@h@nglt%eﬁi&tadgems;sahdloar endot helial cell growth

 factor antibody bevaci zumab /Avasti nTM, conpounds
(Vi) sanerpr aore Kassrlag danpgieg 42¢1s: PRY/SF nat i onal  Pat ent

. l j 209 D 97/ 30035, WO 97/ 32856 and
(vii) 3%%9%?‘%%&5‘?5%%%@@%%%‘%02911 hat work by ot her
(viii) nechameegedd therapy apploaciesyamdiate, i nhi bitors of

) integrin .10 av 33functi§{1?%r}%angiostatin); (vi)
(%) \epeqlmgre FRRLGP TRy RPOAeE YO Conbr et ast ati n A4 and

(x) COHBRAYRGIE cEll 8710 8REbitdds; ahBloer nat i onal Pat ent
Appl i cations 99/ 021_6’6, W00/ 40529, WO 00/ 41669, WOO
(xi) 19822 2vdqre epd@helovadaganists. W02/ 08213; (vii) antisense

SRS AR S DR LGP RS S Lkt o

separa;@eﬂldisirf _ tﬁilinidﬁ&dlﬁa&’ b(l)lﬁl}zsbﬂldn)s cﬁ"&lﬁ@ttédﬂﬁbﬁtpS}lmmnignd{tm products

i ncl udi ng for_ exanpl e approaches to repl ace_aberrant

NI R T AN e
16 g i ok Wehoe! her apy)

the ot a%a%f%l&%@@@@e %ﬁ s i) 11%%]&5%6@ f9sagt Wehee

h as ose usi ng cytosi ne deam nase,
t hyadditioneto kheinse inthaafratit ercidaine, Hietaoopeduds effermawia yhand

i SO GERSIE S5 RO PSS RERE Bt e

devel Gftfin® hANGEn B8N ltfogiﬁff 3R VitroldnQ)in bADHRO EEMAOMT the evaluation of the

pproaches, including for exanple ex-vivo and in-vivo
effectapinbbihesotGSF- 1R kinsas i leberatomnanioglsriueh s/casy, deas, irets,
tumour cells, such tra t] ik i nes such
monk T arivaih; o O et Db FIGY Bl SO

g12ihelaB6vE @hsEsHaaRRaUE A RbePYsitdh, Pudabs, ngpth@l gy and medicament

approaches to decrease T-cell anergy, appfrgaches usi| n?
manufap‘@lrpsfegw@dthemlﬁgﬁ@tw@pq1c§pr§ﬁ:§q$d§§1bgglments of the compounds of the

. I Bes fect endritic cells, approaches using

mven@%rf%}fnﬁ@ed:ﬁegﬁgfagsgtag lt'um)ur cell lines and approaches

Examipdésng anti-idiotypic antibodies; (x) cell cycle
Inhibitors i nﬁ:l udi ng for % arrBIF CDK inhibitiors &e% .
f IThe gmepp%m 5oy bgiiustrated by the ollowing non limiting exampltes in

which, unless stated otherwise:

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or

ambient temperature unless otherwise stated, that is, at a temperature in the range of 18-25°C;
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inhibitors of cell cycle checkpoints (eg checkpoi nt

ki nase); inhibitors of aurora kinase and other
woewassda48 nvol ved in mtosis and cytoki nesi s reguiGRR00/004263

(eg mtotic kinesins); andsdistone 30 deacetyl ase

i nhibitors; and (xi) endot%elin ant agoni sts, including

(i s aaSAELT . ATLSGO S o SO0 he B 801 299018 By
evapowgig)% 80%@31@3:14{ WAl A5% AR %ng a 1@ltaf}3§&% bidforaNder YOORRd pY¥dsure

056148 PCT/ GB2007/ 004263 Therefore, in a
(600-4G00r Ralsenls; aﬂsﬁaé@mmﬂgl Wish al’w@msmpcratlmwﬁup t G i ded a

i o SO Gt TSR B TR TREEH 58 e o

illustraB&t §Qed from (i) one or nore
antiproliferative/antineoplastic drugs; and/or 5 (ii)
(iv) ﬁndrmo@rctwesa@w@igrmrptonarg@mmaw6?80(1@@)0%%) ghectra and/or
{ql%%ents whi ch inhibit cancer cell invasion; and/or
mass P GHE or more inhibitors of growth factor function:
(v) yieldB dt‘e%’lvéﬂ/f)or anstratio®ile apdbiealnghagesarity thgentvbichaanbe Dbtalned
(vi) one or nore vascul ar damagi nts and/ or
by diligopt PIPoBRGCHHIORBIRE PP OBV S Icagt PaRAPGRTp gy fuirec
(vii) wﬂé}le %n RAVIR BENE il HEeBRY oABEARORARRE For 1ﬁ£jgf &%gn&s'tlé bor&Bfs, given
I mrunot her apy appr oaches; and (X) onée or
in parts”lpn’remﬁejnl (ppmg keéatuwrto b@ttanmethylalmib GEMSY a; am méeroal standerd,

B T I T IO e T

otherwi@RAdi84tEd; d03| ng of the individual conponents of the
treatment. Such conbi nation products _enploy the

(vii) cheorips ayaibols haveibsirivsyal measingsi SRS erdsapkolgareisedie

ed h b
(viii) Sgﬁﬁ?% CEUET ?@%3‘1 g@?‘lﬁl\? 'e\%g{gne% {\D‘\% t? ‘LU{“{%E El| ¢s appr oved

(ix) ma@;@% ra fvaig fun With adl diebﬂr@neﬁe@g}t ot elﬂﬂ&)ni\mlﬂs h’teﬁmpbhemlaal

I ci ne, the conpounds of rmul a ( and 20.t
1on1zatm1aﬁqlﬁm@é% PEBg Pylirsel cpORn? Brogsa W‘%er%# logtesiopization Wa%effec‘fed

r.
vy oG RECHRY, Bl Pl b 8B CRIRApANESY) s e
are glvfeﬂ; genbmllgyaily actnsovhlcif 1r1dhxate thé parentsmads argiepbiteds ragd (gflless

1R kj nase .in I &gﬁﬁ.anlnals such as cats,

Otherwd%?g%ateq' 4 %Slonﬂﬁ?ﬁ s and mice, as part of the

(x) wheRA] §teets 1§‘&’é’¥01t151&l' AR haRIBHN ® thatebdibea Oy predidiBlexample
phar rraceut i cal osition, ocess, nethod, use_ and
the amvBisciserbere thexilliam ¥ aasia acuivebenta fodboserired i the Preaiqus example;

(xi) the ﬁﬂl ru?é a brrg\%at?onrg Vgger:]etnsus é: the conpounds of the

DMF N, N-dimethylformamide;
EtOAc ethyl acetate;

MeOH methanol;

THF tetrahydrofuran;

TBAF tetrabutylammonium fluoride;
TFA trifluoroacetic acid;

DMSO dimethylsulphoxide;

(xii) “ISCO” refers to normal phase flash column chromatography using 12 g and 40 g pre-
packed silica gel cartridges used according to the manufacturers instruction obtained from
ISCO, Inc, 4700 superior street Lincoln, NE, USA.;
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i nvention described herein also apply. Exanples The
invention will now be illustrated by the foll ow ng non

wo povBFa1g8 exanpl es in  which, unless stated otPEr/aBI®7/004263
30 (i) tenperatures are givgn in degrees Celsius (O);
operati ons were carried out at roomor anbient

R e AL N TR LI M e

nl/lmli{d%%g%é%%@ﬁer/ms@N(mﬁ 0 Q"/Q"ﬂFAle SJbilk ipBAse; WRl €

dri ed over anhydrous sodi um sul phate or magnesi um

(xiv) "Betgsn At refexsdp svper¢rivabfluid shiasprtogiaphyceing @ PigfFC column

21.2 X%B%S’(}E}%ﬁs g a?ﬁ’a%%ﬁésé%gglﬁg W I{,"i‘fetdﬁﬁgﬂjsgg CAG, %ressure 100 bar.

tenperature of up to 60 C, (iii) in general, the
course of reactions was followed by TLC and reaction
Exampledbs are given for 5 illustration only; (iv) final

6- 3—A9ﬁiﬁgﬁfghgl g-hl?_@- R%—% élﬁ&%?ﬁé}&z)a%;lﬁ)tlQﬁm@fﬁ%kgﬁinﬁﬁg-nﬁ&rﬁoxamide

(A)soyitxahdﬁ‘ tar-butyl (Be{B-{amminodarbmtyt)ed-{ G -dinhlpraphanydyeanino}-7-

neces t hose ich can be 0 i ne by dj.l.i t
methoSy GRRa e e T OB A B AR Eb I R it Uggiaphan HFADCM (11
10 niWa% siBb§ fdral hd’é@sl“ HeQBWehefas rehfdved ihder VOB R )| bl‘é@ﬁlre NMNE the
data is in the formof delta val ues for

resultidg at) vessttiitrgedwithslictiyileéer foml égwurstorgiye Eﬁ‘d g @ﬁhf( PPRYMR:

1094 [0 ¥ 39" G B AT AT A8 Bk HIST 7T 2RV 10 758 0.1

H), 7.48 et hy), 49al(Bopt), 23 1((RYBPIY8)718m, sq{)yerst) (HﬁlZQi:ﬁm//, 420.
ot herwi se indicated; (vii) chem cal synbols have their
usual meanings; SI units and synbols are used; 15

Examj Yi2i) solvent ratios are given in volune:volune (v/v)

; and (ix) nmass spectra were run with an el ectron
teri-Betye (333 -6dmin0cabact »-ofi(3vbHichlorephiehe )ahian]-Zahethoxyquinolin-6-
|o i zation (Cl) node using a direct exposure probe;

Ccat ed i oni zation was effected by electron

| BaGhIdBh)of efhg% {@I[th E@g&%&ﬁ?l)a&f&%@fyl} -4-[(3,4-

el ectrospray values for ml’z” are
dichlog@i@mall)du;unObﬁﬂyeth@r}@umimh3rqad:roeiataee (tlnierrmﬂmntl 6%9531& 1.10

o SRR R0, U850 BRS80S o

added RS 1sO80era® MRRILRG anBRlltlgﬁ QENabR1d f0es Mji%%&léotle@ 5 L 38. 28 mmol).
previ ous exanple the ampunts used are the mIlinola

After ﬂéhomseq U0 AT, ethe¢ seattoont mmﬂemctoo]ﬁd,tpquﬁmw hzrus: (200 mL) and

exra RO Bupa A ISt A B et B2 ¥R 0,

conceﬁﬁ%@fuﬁder reduced pressure, and the residue was subjected to normal phase

chromatography on the ISCO eluting with EtOAc to give 500 mg of an oil. m/z: 548.

Examples 3-7
The following compounds were prepared by a similar method to Example 2 using the

appropriate starting materials.



MeOH met hanol ; THE

t et rabut yl anmoni um f | uori de;
wa@eiodnsa@® DVSO di et hyl sul phoxi de;
phase flash colu

to nor nal
and 40 g pre-

accordi Ag—to—t he

Ex

Nawme ISCO Inc 4

LI A VA ool o oad

packed silica gel

dﬁl\@{lb@/ﬂ or streét Li ncol n, NE,

tetrahydrofuran; TBAF

TFA trifl uoroacetic
(xii)
_chromat ogr aphy usi ng
cartridges used

f‘flll('ﬂl('e L nofrnr\fi Fo¥a) nlni- al =P
et

" SCPCT/68B2003/004263

12 g

SM

UUUI UJU 1S

efers to

hidrens!

4 E?r‘gla‘ﬂ“’

fredrd
nat or | VEC
etBexyybr(3SFC' ref er s

GRS B

- Amd nopropvl)-4- r (

th O 1%T%A as mobile

B 3, 29, S04 7y 20

3Q6boRamERUr € 100 bjar .

OURLRETS | Brer CoCphae ThLE

H2.07.0 M, 10Q), o (5@ 1nm 3515(@@
S REMCH I AL

wrate
5 Exanple 1 6-(3

4-di-chl orophenvl )} —am nn1

Intermediate

69

\/

TEtheohbiifqui nol i nel

(tgugatyhl@ocyﬁupymh-an 6F
5
ghxw}r&apxllﬂm@hﬁsﬁr
Eﬁgy)gaqgl pressure,
trlturated wth die
ng solid. 1H NWR
(s, 1 H, 7.98 (s,
7.58 (d, 1 H, 7.4p

%@9%%9‘”1? minoto T Eon y?)59 K [1 (I_Q ;

Y12 od, ay), poar(Babel) et ¢ Eeatpe 2

an@l‘ﬁ?'&% 1 155317 (A9 Pﬂ)|2 YRE, 2 H),
12.594q,(2stD), 1.69) (m. 8. Ig)g 138 - 1155%m

1.8 b&Rad? HEs. 1ADs 8241 G-ortihi
4: (SJIi(S(f r}l %)f obzﬁe(n’y g—%’m n

LR R T

thef for 16 hours to give

7.71 (s, 1

1{%‘3 111{6153001 (s. 3 H, 281

Intermediate

0?1- 7

204
8. 17
H),
(m

4[@4-2 T tm 2 H
nple 2 tent-Buty
Dl@lqupbwﬂhunw]ﬂ 4

of%g?-éjﬁ- t&ra%yd%-} P

61f-gvihfi2ent - but oxyc
di chl orophenyl ) anin

vioryereadiguigolme-30

i

dr opwi se {

a1 BHNY.6S add, 1aT)p 6 By, 14), 8.2.74-

cib%@@ 483 (s21H); 7.68 75, 142)) 7.38%s,

! &B; ‘it28j(mh1 B.op e s 1) Bor9d 1 (dgh-
PRY! A SRR &4 T8 (f 239), YldoYh, ©

]( 7- met hox
rpfgl H), 24

! 1 Y P

)ver 10

h&%'ﬁ”eg\%a‘:ar?%éy
L1 58 ml19@fy under nitr

mnutes a solution of

Intermediate

84 h
f

ate
de
bgen

@K23Min MeOH, 6.5
100 C, the reactjon

B?lphl@rc(p@e@‘/l}ﬁn}m%&

concg%ffja IB/’Q&J‘”' i

ed under ne
\dEpgtabiect ed t o nof

yloxy)propyl]quinoline-3-

carboxamide

L LA

{ £ a0, 1Ve)e4 90 gD 1l

ced pressure, and the reS|d
rhﬂ) ﬁmaz(m, 1 H), 3.45 (m, 1 H), 3.25 (m,
1 H),2.64 (t,2 H), 1.66 - 1.76 (m, 4 H),

1.46 - 1.57 (m, 7 H)

Qe
TD;0B 282 (eyalH), 7.32(s,arH)L6. Mo(ls?f Tra¢rmediate

uss

e

4-[(3-Chloro-4-
fluorophenyl)amino]-7-
ethoxy-6-[3-(tetrahydro-
2H-pyran-2-
yloxy)propyl]quinoline-3-

carboxamide

11.56 (s, 1 H), 8.99 (s, 1 H), 8.38 (s, 1 H),
7.91 (s, 1 H), 7.81 (s, 1 H), 7.48 - 7.57 (m,
3 H),7.32 (m, 1 H), 4.57 (m, 1 H), 4.29 (q,
2 H), 3.74 (m, 1 H), 3.62 (m, 1 H), 3.45 (m,
1 H), 3.36 (m, 1 H), 2.71 (m, 2 H), 1.76 (m,
3 H), 1.65 (m, 1 H), 1.45 - 1.56 (m, 7 H)

Intermediate
64
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25 chromat ography on the ISCO eluting wwth EtQAc to
give 500 ng of an oil. in/z: 548. Exanples 3-7 The
wo edoBod1mg) conpounds were prepared by a sinm | apCTeBh@d/004263
to Exanple 2 using the apygapriate starting
materials. WO 2008/ 056148 PCT/ GB2007/ 004263 -37 Ex

E rgeNl\/R/ mz SM3 4-[(3-Chloro-2- CD30OD 8.78 (s, 1
__Ef_‘_xam €2 7.43 (s, 1 H), 7.18 (s, Internediate

4-[(2, 4‘ Dudiesenyhaaionglmdhody-6 B -pipkridi- (SprépH) quikiB2-3¢t d,
1H, 6.75 (m 69 ethoxy-6-(3- 1 H, 4.15 (q, 2 H),
carboxaugde (t, 2 H), 2.55 (m 2 hydroxypropyl)qui noline-

e pRian St ook g ytipey) 7 o)
methokgquidolider3- 8ar88xa(n$1de (Exdmpld M, eZIFmQ,I (BjéEmmol) and triethylamine (735
et hyl phen am noJ - 3- 7.59 (s, 1 H, 7.35 (s, 1 H),
pL 5. 47mgg)l)(1§ T}iF )5 m) at W&ew@saeﬁiggql ém@ppsmﬁvghS pinytes o sqlguolgof mesyl

chloné:% %45% 3 OS(MWDF% BFI—fF é ﬁfﬁeé }\_%aamlrf tpl)RT %Vf‘é‘é ltor%r, tl_lLe reaction

mlxtuﬂé)wasalsé&r{mbséqu%%; reﬁcﬂfo‘ﬁgxam de 3.32 (m 1 H, 3. 17 (m
1 H, 2.57 (q, 2.50 (q, 2H),167r231
1Tg approzm%ely 1ppe th_uzﬂ ¢fjthe abos Teaction mixtuse was adsled pireridi (532

L5 B TR i ot ooy 28 o rod B BRGNS e
remdué phbtitiofePBetivdeh sa@t?rateﬂtph%é’iuﬁ ({aafoﬁlbt%tsbﬁﬁﬁbﬂ r(DO ml) Iaﬁld EtOAc (20

4.53 1 H, 4.26
mL). "H}e aqgl(e&]@ thgg was q:q;tracg: zmtl( 520&0 @x 3(&11@7 andpti/lg 2onmb1ned organic

extraci:g \@%g )dﬁig @ﬁ]cl%w gﬁﬁéﬁe arg% ¢ ox%?ﬁ"%? “Ihd%% ]f%tl&éd algﬁ)lﬁ'}e tf gé%e 17 mg
of an itn' H7NM)R €A R 836 (COBED 78 PR, 1 8), 118, 1 H)38.99¢m, 2 H), 6.82

m, 15390 Go3 iz 53 oy 6. 54 ¢, DI L 9T RROEDY | 58 Taat k. 143 (m, 2

H)mtjpg)g(yG[S(tetrahydro- 1 H, 4.47 (in, 1 H, 4.22
q 2 H, 3.78 (d, 2Hpyran-2- 1 H, 3.59 (m 1 H),
.45 (m 1 H), 3.25 (m yloxy)propyl]quinoline-3- 1

4 (t, 2 H, 1.66 - 1.76 (m 4 H), carboxam de
E"—"’ﬂaﬁ@”—%ﬁls?(m7H)74[(3c7n|oro4 11.56 (s, 1 H),
8188 fdlfowidg mep&uﬁlg vx(e‘Ea ;}rkgé]'):d bY Eﬁe@ﬁ(ﬂﬁ @irﬁﬂleﬁ to those for Example 8

f 1 uor ophenyl ) am noj] - 7 1H, 7.81 (s, 1 H),
using thefppropriastyrhng gxatemals

Ex | Name NMR MS |SM

[3-(dimethylamino)propyl]-7- 7.36 (m, 1 H), 7.24 (s, 1 H), 7.13 14
methoxyquinoline-3-carboxamide | (m, 1 H), 7.02 (m, 1 H), 4.00 (s, 3
H), 3.04 (1, 2 H), 2.79 (s, 6 H), 2.62
(m, 2 H), 1.82 (m, 2 H)

4-[(2,4-difluorophenyl)amino]-7- | 7.20 (s, 1 H), 6.98 (m, 2 H), 6.82 14
methoxyquinoline-3-carboxamide | (m, 1 H), 3.90 (s, 3 H), 2.87 (1,2
H), 2.55 (m, 3 H), 1.78 (m, 2 H),
0.74 (m, 4 H)

9 | 4-[(2,4-Difluorophenyl)amino]-6- | CD;OD 8.76 (s, 1 H), 7.71 (s, 1 H), | 415 | Example

10 | 6-[3-(Cyclopropylamino)propyl]- | CDs;OD 8.75 (s, 1 H), 7.43 (s, 1 H), | 427 | Example




10

et hoxy-6-[ 3-(tetrahydro-
(in, 1 H),
3.45 (m
H, 3.36 (m 1 H),
carboxam de 3 H),

Ex

4.29 (q, 2Hpyran-2- 2 H),
W@208/0861y8 1 H) ,

2.71 (m392 H),
1.65 (m 1 H),

3 H, 7.32 (m 1H),

4.57
3.74 (m 1 H),

yl oxy) propyl ] qui nol | PEF/8B2@7/004263

1.76 (m
1.45 -

1.56 (m 7 H

200700
\v v

ﬁf{“@‘z 4-Di f 1 uor opheny! )a“N%R ;

2.2 29 anaalo
[=3vavy T AT © u

met hox

A4
—_

MS

SM

11

¥ a@o{%}g &ﬁ%’ﬁa&lﬁl dojpl é/ﬁy[ﬂr o)
4§ A-dicidbiophandgnenyi

met hoxyq!
L5

ui nol i ne- 3-car
hoxyiumplingrd-cerhogpn V{éa
(15 nm.) at OC was added
sol ution of nmesyl chlor
(1 nL) After marn1ng to

DB % [T 15, s o QT
7 A8k mG2 (B; mammﬂ a2l ) -
Vel 89S e NP A TY I
AP SEY B TR A BY o,

R'83oime|4HD hour, the r eact

%39
75

THE

THE
i on

Example
15

12

épB?E@lﬁémR}lewﬂémlﬁpﬁ
Vfﬁéth@,gﬂ@gs@ iRt ne (531

hour s vent was r¢
gietopylgquin@mieeBuearperraniite
pot assi um car bonat e sol uf
nm.). The aqueous phase wq
30 nL), and the conbined
(I\Ia?QOd) filtered and

IR &85 110ag09gn Ik
27,6804l 15, A THOL k), A8 e

proved

phdd), %éP\ﬁé,elnHisalt Ur @t 28D,

L3S 2eTt GlEn 2R

of 921)i Z.77 eXDIBRCT S5VR SPHF

roncentrated under. reduce

der reducéd press

(i
16
ure,

Example

15

13

-8 g shiosoppiend)aminat;6-

B dradmibondpif g
anéltﬁm(ytqulrﬂ)hhb-s o%rl{bkaﬁﬁde y
2 H,; maz:
wer e prepared by nethods
8 20 using the appropria

455. Exanpl e$

oCIHRILE .77 (s H HIWVR 70CB3IaD),:

i 1 (s i 5%

>1FBI)5 717%8d,(1n8), &.06) (s, I HBS
-13 The fol ]l owm ng conmp
GRS %%S@He oA

Nane NVR MS SM 9 4-1 (2, 4

%qﬂsggto( terials.

Ex

Example
15

Exa

CD3CD 8.76 (s, 1 H),

7.71 (s,
[3-{di met hyl ani no) propyl ] -7-

| ) ani nol -
1 H), 415 Exan'ple
7.36 (m 1 H), 7.24 (

s, 1

.13 14 et hoxyqui nol i ne-3-carboxamde (m 1 H),

4-[( 2,Z—'[%ﬁu&lgbl%&lvﬁ);lmirﬂﬂggﬁcﬁvdré&fpmm%—Q-ﬁ&ﬁoxvauiﬁ))1in¢.2—3-%gerﬁamide
6 H), 2.02 (M 2 H), .82 (m 2 H 10
g%{ %llﬁt@nil’fcﬁp(ﬁeﬁfl‘ghﬁg@liﬂf®W)Sllf/l]6338@18’1)7‘5 [@st- 1 b,
. . v . ; a e . .
diftuognfea e ape By Ui Arspropsamids fItgmeiagg 75,6 5ggne, 0.
mm01§ 1] T]gAFD(’l 088 THE, 3.6 mL) was stirred for 16 hours, poured into water (300 mL)
and extracted with EtOAc (3 x 200 mL). The combined organic extracts were dried (Na;SOy),

filtered, and concentrated under reduced pressure to give 250 mg of an oil. "H NMR: 10.70 (s,
1 H), 8.92 (s, 1 H), 8.27 (s, 1 H), 7.64 (s, 1 H), 7.33 (m, 2 H), 7.28 (s, 1 H), 6.98 (m, 2 H),
437 (t, 1 H),3.92 (s, 3 H), 3.29 (m, 2 H), 2.51 (t, 2 H), 1.46 (m, 2 H).

Examples 15-16

The following compounds were prepared by a similar method to Example 14 using the

appropriate starting materials.




met hoxyqui nol i ne- 3-carboxamde (m 1 H), 3.90 (s, 3
H, 2.87 (t, 2 H, 2.55(m 3 H, 1.78 (m 2 H), 0.74
W@ p0845ds WO 2008/ 056148 PCT/ GB2007/ 004263 - 3BCEHSBMNaM©04263
NVMR M5 SM 11 6-[ 3-(Cycl oprogyl am no) propyl]- CD30OD
8.72 (s, 1 H, 8.01 (s 1 FD, 459 Exanple
| . s . T IiTo +—45 T11 2|:\ e
Ex @ Hy, 7.20 15 P myquf nol i ne- 3- t:ar boxa;r M-§ (mSM
T 1.4. 01 . 3 H :
15 1%1-@%,4‘(”] 5 I(—I)S 0 é 3 fﬁmé‘f’gs(, E&H)i%rg)j (s,4- 1 81V (s3] Y9 Intermediate
MDbjchRrdplRinghHamimoféen ylHarﬁ Ab[my2 HIDBED(AE. 184), (s 1 H)[,76
7..9 s, 1 487 EK di n-1}
ORI RO 57 | 23 £5:ytD. 7. 104% SED 586 "
ne- 3t b, 1 H),
v}neflﬁayéldlﬂéih{é?jl e 13@1) @z@(@ @'??53%({6%‘;9 N oa Hzt’
20&11))0}(@11{216' (t, 2 H, 1165m( aqH)SZQ(m‘?,Z H), 1.59
4-[ (3, 4- Di chl or opheny 0] -6- CD30D 8.77 (s} 1 H)|
7.79 (s, 1 H), 447 Ek
16 31(214-ﬂet hyl am no) pr 3@Yﬂ3bD787Y(553 H3>d73$(§l)1 H)7 A0A d, | thtermediate
H}) 6 (s, 15 nethoxy (zw nol i ne- 3- carboxam dg 1 H)|
1ﬂuqrq1d1en11)mmoh7oo (41 (s 1D, 6970, 2tE). 8.8%) , p. 79 (77
4 (t 2 14| 4-
f@”ﬁy i P uc()rophenl;l) (r& ?ﬁ&ﬂ%@?ﬁi)%%@l%
h)ircdbwpp}?mﬁohﬁene HQ)Q/Q@(‘[DDH)J nes gm; z@hpoxam de A
50l ution o
“3(°§£b{‘)["?1@lﬁe but yl (di e Sfyh P yi ] oxylpropyl ) -4t [ (2, 4 5
o ooroptenyt ) am o= 7- et ToxXyqur Tor T e- 3- car poxar nrd

e (Intermediate 75, 350 ng, 0.7 mmol) in TBAF (1.0 M

Exani'ﬂlbs'liHFwB 6 nm.) was stirred for 16 hours,

poured into

fﬂy}gOnL and extracted with EtOAc_ (3 x 200 ni).
The g A& BOTBPRNF Wersdpenwed biraethads swpilqria thoem for Example 2

rad
and Egélu%}%l@ %%Ob%%g}oﬁgﬁéiﬁﬁ

tlé ﬁ{fﬁlfhl\lw&%&‘%gﬁ‘l?@f;nw t@ﬁ?@&% (gcgctlon step.

Ex |(Namd H), 8.27 (s, 1 HNMR.64 (s, 1 H), 7.33 Msz
Z.28 (s 1 H) 6508 ( 2 H) 10 4 37 (t 1 ')

17 |@s[(3-€higro-43. 29 (m 2 H;o 25(51 H) 8.87 (4;4)1 HY, 8416 .4942 ffermediate
FRI R TRGLTS, oL LoV SRTRAYNS s0RLe PYepar eek
amfdxppro@yle) Btarting pEHhETIA(ss1 H), 7.26 (1, 1H)
methoxyquinoline-3- 7.12 (d, 1 H), 6.89 (m, 1 H), 4.43
carboxamide (t, 1 H),3.94 (s, 3 H), 3.35 (im, 2

H), 2.59 (m, 2 H), 1.54 (m, 2 H)

18 | 4-[(3-Chloro-2- 10.55 (s, 1 H), 8.87 (s, 1 H), 8.23 | 404 | Intermediate
fluorophenyl)amino]-6-(3- (s, 1H),7.61(s, 1 H),7.33 (s, 1 67
hydroxypropyl)-7- H), 7.25 (s, 1 H), 7.10 (m, 1 H),
methoxyquinoline-3- 6.92 (t, 1 H), 6.69 (t, 1 H), 4.31
carboxamide (t, 1 H), 3.84 (s, 3 H), 3.25 (m, 2

H),2.48 (m, 2 H), 1.41 (m, 2 H)
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WD 2008/ 056148 PCT/ GB2007/ 004263 -40 Ex Nanme NVR MS

SM 15 4-[(3,4- 10.07 (s, 1 H), 8.85 (s, 1 H, 8.11 (s,
wa1®shmties medi ate Di chl orophenyl ) am no] - 6- 1 POT/GB2@®1/004263

(m 2 H, 7.43 (d, 1 H), 7641{3-hydroxypropyl)-7- 7.33

(s, 1 H, 7.13 (s, 1 H, 6.86 (d, rrethoxqu nol i ne- 3-

Ex | Name 4.43 (t, 1 H), NIR(S, 3 H), carpoxan SM
lmo ) 262 (m 2 R 58 (m 2H)164-F§4

Q

19 | &HECH 8. 71 (s, 1 H), 71(B’54(s$11—1]) $hHo (s403{)l @t3ar UBtermediate

i8S RRIRRAA RS, ot i Gt B Ca Ty ”‘3. I3
gy cpr) g b i 0,010 18

- car boxan
Wﬂloﬁﬁﬂm@‘vhw-conpounofsﬂ\&hé o, épared oy 3/met hbds

o those for and_Exa e 14, byt
(\?\%rp%oa?}%ldlésol ating the%%%eﬁ@? %E?M 1:@@ to tlhe
deprotection step. ExyNang i)

/IP/Q Chloro-4- 10 2 (j:@ 1( 87 (s 1 H} 8.1

(]

5
404 | nternedi at e fl uorophenyl)am no]-6-(3- (s, 1 H),
(s, 1 H, 7.50 (s, 1 66 hydroxypropyl)-7- H),
1H, 7.26 (t, 1 H), nethoxyquinoline-3- 7.12

4-[(4- Etﬁvlpﬁerhﬂ)anﬁn(ﬂ% Iy cﬂ=o m
24F~91u Snaf f@c{ e @ﬁm@_@YBﬁl}(lbxy}Prbb) 1-- &&1)%[(41 H)

ethylpl%n%al%%ﬂa] 'ﬂh%ﬂgfd %ﬁ]ggfs' $HR 8y hg,%%%%tp ?zéy(p )’»Og; .61 mmol)
and TEH)E (170 3% ir( THF 15 hi)[, SZmihGI) (vms sﬁrréa forMBIHAMKY FHé %Hn?‘?ml?x_{ule was

part1t1qqf3 %g‘&@gn 3‘3'56%3 (L(B mL@ altzri:,N H-EDOg sghgl:cl)n éggrgl.?_gfa?lrc?zh:brgaﬂw Adyer
extracté%nc?tréﬁ')sféﬁ@d%@ Q%&éﬁ% B %{tﬁg‘p% /1191911451%6031’1 cartf'o%l ml\gg)l m['2 his

was charged w1th 50 psi of H, gas and shaken for 1 hour at 25°C. The resulting black mixture

Example

was filtered through diatomaceous earth, concentrated onto silica, and purified by column
chromatography (9:1 EtOAc : MeOH), to give 78 mg (33%) of a light yellow solid. 'H NMR:
10.76 (s, 1 H), 8.90 (s, 1 H), 8.21 (s, 1 H), 7.59 (s, 1 H), 733 (s, 1 H), 7.24 (s, 1 H), 7.09 (d, 2
H), 6.89 (d, 2 H), 4.35 (t, 1 H), 3.91 (s, 3 H), 3.26 (m, 2 H), 2.59 (m, 4 H), 1.39 (m, 2 H), 1.15
(t, 3 H); m/z: 380.

Example 21

4-[(4-Ethylphenyl)amino]-6-(3-hydroxyprop-1-yn-1 -y1)-7-methoxyquinoline-3-carboxamide
A solution of 6-(3-{[tert-butyl(dimethyl)silyl]oxy}prop-1-yn—1-y1)-4-[(4-

ethylphenyl)amino]-7-methoxyquinoline-3-carboxamide (Intermediate 78, 200 mg, 0.41

mmol) and TBAF (1.0 M in THF, 5 mL, 5 mmol) was stirred for 16 hours. The reaction

mixture was partitioned between EtOAc (25 mL) and NaHCOj; soln (25 mL), and the organic

layer was extracted, concentrated under reduced pressure, and the residue purified by column
chromatography (hexanes/EtOAc) to give 33 mg (21%) of a yellow solid. "H NMR: 10.62 (s,
1 H), 8.91 (s, 1 H), 820 (s, 1 H), 7.72 (s, 1 H), 7.61 (s, 1 H), 7.31 (s, 1 H), 7.13 (d, 2 H), 6.91
(d, 2H),5.29 (t, 1 H), 4.23 (d, 2 H), 3.93 (s, 3 H), 2.55 (m, 2 H), 1.15 (t, 3 H); m/z: 376.
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19 4-1(2,3- 10.74 (s, 1 H, 8.96 (s, 1 H, 8.34 420

I nternmedi ate Dichl orophenyl)am no]-6-(3- (s, 1 H),
wQ@2008/086a48 1 H), 7.30 (s, 1 65 hydroxypropyl)-FeT/EHB2007/004263

7.2 (m 2 H), 7.05 (t, 1 Hp- nethoxyquinoline-3- 6.53

(d, 1 H, 4.33 (t, 1 H, 3.90 carboxamde (s, 3 H),

Examsggzzz(m 2 H, 250(m 2 H, 1.43 (m 2 H) Exanple

7-Ethdky(4- P<4@Mblﬁmenuﬂmrwnm@}hs@h@amwﬁmxmm@ylc)arbz)xamtdeoxy
qui nol i ne 3 carboxam d sol ut i

6A(sgh{t{09éﬁt7 RsyH4 &4rﬁéhﬂph9r§i)awl]0&>6yﬁ3pﬁt%fﬁhydro 2H-pyran-2-

I
yioxy iflgpilelinéts datbaramide (Example 4; 120 me, 031 mmpl), 4 N HCLin dioxane
2 mLQ lant Mmﬁl(m ﬁlLZ 8yas@l18Gygd tdstéild fowBldpys. did sdkit Wek. r@meed under
THF, 5 noI stirr fo haurs. . T
reducg etsPEs g the {ﬁs@m t’ﬁ&?‘f P?twsmﬁgblmk‘é(g 3 eﬁé&ed ‘@15?\0 (15
mL). Tike a (gegus s%ﬁhh%r RadiePwith)Broards ke rﬁLg ank ﬁlel c‘%}iﬁ'ﬁned

extracted and transferred to a pressure bottle wt
organit@srpets hadi dmaddNacS0Hofiltdred) amd roncehirsted maderahducge Qressure The

.. wWith 50 f H2 1 h t. 25C.
resicufyt pBR T Pr s RS TSR e praneend i et R
(CDg@DPtSCHQ?(@ePPE e tshi HOTOSH, rzaltl)ed ozms01 HD |6 824, arﬂb 4.08 (q, 2 H),

fied by colum chronat é MeCH) ,

3.31 (t af@i @é37(sl, Ag Lk 339t afH)all%dm, 2;H-9Hl \X/(‘séIH)dl 1i+€r RV 7/z: 394.
10.76 (s, 1 H, 890 (s, 1 H, 821 (s, 1 H, 7.59 (s,
1H, 7.33 (s, 1 H, 7.24 (s, 1 H, 7.09 (d, 2 H),

Exampl823(25 2 H, 4.35 (t, 1 H, 3.91 (s, 3 H, 3.26 (m

2 H, 2.5 (m 4 1.39 (in
A folfgne i@n@aa@é |W§r%renar1e@ by Etwhwﬁ%ﬁwlﬁs @nﬁw}ﬁ 22 using the
approgﬁaté%aﬁiﬂy X¥R4ep-1-yn=l-yl) 7 nmethoxyquinoline 3

oxamde A solution of

Ex [0N4e{[tent-butyl (di mVR ) silyl]oxy} prop- MS | SM

l-vn-l_v1N_A_T (A

23 |4-t@1dphenyl ) am no] - 74 @s@&&&ﬂu(sadllﬂhé-@-(&alrﬁbisﬂﬂ dre434 Example
1

' . 200 B .0
I(\#){l%hﬁ)%@%hgﬁ%f&glﬂ )I((;irq st ¢ eg&?}diﬁ @gqh@ufégz( The |°
r @hedy-6413- m Xt ure was (@carltH); l4@15€(d :bEIDvﬁebm(tH Hﬁc (2b
nL) and NaHCO3 i10| n

ke pro e molBsae oy 26 BRdS (eadend el of

dhd-Beidesi due purifiied by col umm chromat ography
a‘]%Iexanesl,(?Et QAc) to gilve 33 ng (21% of a yellow soli

d.

24 IH[@WR 10.62 (s, 1|HD.858s,a1HY,9,071(sH H)R.20((6, 1 A:H)4, Example
7. 7 . 1 ,. 7.61 , 1.3 , 11 d
Diflcrashsty Disinph - o | 1. 785 ks 100 7858, T8 2ol by | 6

(33 H), 2.55 1 72; B76.
V%ﬁ%( 08/(056148 PCT/ G2 3()7/10 t4%%§ 56%@1 ISHW%% 1

hydroxypropyl)quinoline-3- | H), 4.28 (q, 2 H), 3.35 (m, 2 H) 2 61 (t 2

carboxamide H), 1.57 (m, 2 H), 1.48 (t, 3 H)

25 | 4-[(3-Chloro-4- CD;0OD 8.70 (s, 1 H), 7.45 (s, 1 H), 7.14 | 418 | Example
fluorophenyl)amino]-7- (s, 1 H), 7.04 (m, 1 H), 6.98 (m, 1 H), 7
ethoxy-6-(3- 6.85(d, 1 H),4.11 (q,2 H), 3.39 (t, 2 H),

hydroxypropyl)quinoline-3- | 2.56 (t, 2 H), 1.60 (m, 2 H), 1.40 (t, 3 H)

carboxamide




7- Et hoxy-4- [(4-ethyl phenyl) am no] -6-(3
- hydr oxypropyl) quinoline-3 -carboxam de A sol ution of
wQ2@8hoMys 4- [ (4- et hyl phenyl ) am no] - 6-[ 3- (t et r aPGHGB2@FH004263
pyran 2- onxy)propyI]quinokjne-B-carboxanide (Exanpl e
; 122 mg, 0.31 mmol), 4 NHO in dioxane 5 (2 nl),
e (10 n.) was allowed to stand for 3 days. The
nt was renoved under reduced pressure and the
6-Cycl@sogile- 034 tdi¢H] eroe e dydlawies]- 7L mbkbiya i adl merd-¢ arbeschnEHEOAC

oty of S0y ArkctiEHropbermi ewno ok gathons @xpoliners
carbo%ﬁﬁlﬁe gg{e?ﬂe&[é’ézﬁoﬂb ndgl, bt69rn?ﬂgl)%lo%ﬁ%f?éfgﬁtc%@ﬂjﬁggrmg, 1.5

reduc pressure resi

mmolg, hetmkw(‘mmhaphphc(sﬁmm)palwﬁhm (0} @ 8¢ inveg 0215 5mymof), Eotapgivm

phosp%g WO, Pne?iﬁ?%nd a?fo&jg ng/%vaé% n%_%mr%(l%zmﬁ,iﬂbb Y}:%s sti;r'egffor 16

hours %t 3@0°Ct Th@re’("lmonzmﬁé’tm@m/as%iﬁé}ed tAr hQﬁator%adEQ)us darthd afdWvashed
with %Qa\wplfb@ mgamz Saym ava$ ovaskas \m@h wiotep @ﬁmu:snc/,véned Alef@npdnd

conceg%atr@% gﬁ(lseg? Plliegsruré %)é? ng?eewgség}n%ﬁgirﬁm&,\éelgm %ercrltical
fluid cﬁn@ﬁ&oérap%}&%’ﬂ&rﬁﬁl 1(e$ersé-pllré)se clfrofbat aph& dﬂ)the @114@11 ’&ﬁéive 12 mg
chl or ophen

of prodyict. ﬁ%MIwCDiony 8.8 éz 8D, z}é}a&ey 1&), EE (@th) i 3 Es 1 H), 7.6
RGPS B AL G D 2 1 0 Ay g

1.53 (t, 3 H carboxamde 24 4-[(2,3- 10.85 (s, 1
97 7 (s, 1 H, 845 (s, 1 434 Exanple
phenyl )amno]-7- H, 7.84 (s, 1 H, 7.39 (s, 1
"')Fhe ?olfblvlﬁgrborﬁp&mﬁ%?é(ﬁreﬁar@@b I'|)51m1¥arJn@e’tﬁ(gd to]E)H}an@2@€tsmg the
1H), 1 hydroxypropy gui nol I ne-
aPPYOHII@SSqungnmﬂalS 35 (m 2 H, 2.61 (t, 2 car boxam de

A 2 L ﬂll\ ﬁl:/lrl’) r‘hlnv,-

Exam

|| L. JT \lll L ||/ J..-r oJ - \U AT \w
Ex 8.70 (s, 1 H). NJi"LSR(s 1 H), 7.14 418 Exchﬁe SM

27 |'6- é%f&ﬁ?ﬁﬂyﬂe{lﬂhg% 5 gg)soglsggﬂ sd {}5? l;?"(%, ﬁ?)(_c'%gs Intermediate

}d)ﬂuo’fop}&n{/lt)amﬂlo}-ly h/aﬁaxy,nrmpylz)zc(m,adﬂj Ad43m, 4d56 71
t,, 2 . 1.6 2 L, e car hgxam|de WD
(z”ﬁd%?’{dg%lf&én?:%/( 200 7) é’Bzﬁkég (S(%zi@ 28 &P 38

Rafbveharicopy! - 4- [ (3, 41 diooll0p @pheRy (hasifyol - 7- met hoxyq

ui nol i ne- 3- carboxani de

28 | 7-Cyclopropyl-4-[(2,4- CD;OD 8.77 (s, 1 H), 7.52 (m, 1 H), | 370 | Intermediate
difluorophenyl)amino]-6- 7.32(d,2 H), 7.21 (m, 1 H), 7.13 (m, 72
methoxyquinoline-3- 1 H), 3.69 (s, 3 H), 2.39 (m, 1 H),
carboxamide 1.19 (m, 2 H), 0.88 (m, 2 H)

29 | 7-Cyclopropyl-4-[(3,4- CDs;OD 8.71 (s, 1 H), 7.60 (d, 1 H), | 402 | Intermediate
dichlorophenyl)amino]-6- 7.52(d, 1 H),7.41 (s, 1 H),7.34 (s, 1 73
methoxyquinoline-3- H), 7.26 (dd, 1 H), 3.79 (s, 3 H),
carboxamide 2.40 (m, 1 H), 1.19 (m, 2 H), 0.89

(m, 2 H)
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A m xture of

6- brono-4-[ (3, 4-di chl or ophenyl ) am no] - 7- net hoxyqui nol i
wWoee08/05@as boxam de (I nternediate 70; 297 ng, OPGRGB2007/004263

mol ), cycl opropyl boronicggecid (127 ng, 1.5 5 mmmol),

t et r aki s(trl phenyl phosphi ne) pal [ adi um (0) (180 g,

o410 [ L OO0 oo

. LTI IIIIUI } |J\Jt MOOI Y IUD'JII(J.L C VoI 1Y, "I' I LILI

Ex | NAWe, t ol uene/ wat er mWe (10 m., 20:1) was s Mgf edM

Wours ar_Iooq. T W) Tt
30 ‘M{fered t hrough di atorrace UsﬁZagr?AE(m)Hc} i\%\gg éd 4\5M1th1nteme 1ate

Eiﬂ&oph%hpl)aén@a]wc | dyleH),WwedS (sab Rigd7.68 (ﬂa 2HY.er ang Zj4
Na2SO4
BB i Fha PSR Y T oD L0 HriDk 7R Bbr gor |

3ypRLklihés2l 10 {1 Uil phromaoarapns @d ifen| by

erse phase chromatlography on thé Glson td gjive 1P
payboxsimige oduct . 1H NN %Qﬁts@tb}) 4218@, 1 H), 318, T.62

d, 1 H, 7.49 (d, 1 L 7.26 (4, 1
I(—|), ) (s, 1 I(—|) 4_5%1{,51’. (t’(i?)z.ls (m 1H)( 0. 9

Tm 2 A), 0.38 (m 2 Ay, mz. 202. Exanples 27-30 1
The foll ow ng conpounds were prepared by a simlar
xamm od to Exanple 26 using the appropri ate starting

: S 27 I

gAfrhﬁtﬁIr@ BP@-‘BY&&@-m [(12)}1 ﬂ?ﬂu&oﬁ%n&%amih reﬂ?oxggulﬁlﬁlme?ﬁ*)

met hoxyqui nol 1 ne- H) ,

carboxaniide éTmermed-Lgte Téat Woeand-427 pugsd), Brigyti umbortqplg ﬂCl(jrﬁs mg, 0.28

mmolﬂa&%ﬁn{&%%@ 1%?@%3) 4[7( lﬁm%l)dlﬁﬁé tﬁB]%eé){ ﬁﬁi)b%]%la E%E)e_tlga_dﬁﬁ’n 0)

27 mg 13)% fd)) iR didxane/watker (41nl, 4: k})wasﬂm’hﬁ:d(tﬂiﬂer?rﬂlcrowave cond1t10ns at
t hoxyquinoline-3- 1 H, 3.69 (s, HIH (m
165° C|_fpr 3@ BHpHRs fhe ecagtiqmmyixthre \Qaq_])unf@ mrgcwmg@graphy (EtOAc,

EtOAM%B?@félrdnré dﬂyé@lfze%‘ﬁ%ﬁﬁgreg&gﬁo ré/?% %%mg)(?B%) 8Pa g@ue Lolid. 'H
NMR(msol(sH) H),7. l@ta(s($H)185|)7(s711$)48(45 J(s.11 B3 8.30 (s 1 1), 780 (m, 1 H),
ui noJ i ne-

770 (S o iBo Ao tel -2 k7 1t g k-5 oy D 8% (g 139
3 1), bl)z: ¥§) 2008/ 056148 PCT/ GB2007/ 004263 -44 Ex Name NVR

M5 SM'30 4-[(2,4- 10.72 (s, 1 H), 8.94 (s, 1 H), 8.27
(s, 451 Internediate Difluorophenyl)amno]-7- 1 H),
7.98.(s, 1 H, 7.69 (m 2 H, 74
Exam $2%- (6- met hoxypyridin- 7.55 (s, 1 H), 7.40 (s, 1

Hrhe folRvifigltompounds were prepared by a similar method to Example 31 from

Intermediate 74 and the appropriate boronic acid.

Ex | Name NMR MS

32 | 4-[(2,4- 10.66 (m, 1 H), 8.98 (s, 1 H), 8.31 (s, | H), 7.69 | 439
Difluorophenyl)amino]-6- (s, 1H),7.42 (s,2 H), 7.34 (m, 1 H), 7.11 (m, 1
(3,5-dimethylisoxazol-4-y1)-7- | H), 6.99 (m, 1 H), 4.31 (q, 2 H), 2.29 (s, 3 H),
ethoxyquinoline-3- 2.10(s,3H),1.45(t,3 H)
carboxamide

33 | 4-[(2,4- 10.80 (s, 1 H), 10.60 (s, 1 H), 8.89 (s, 1 H), 8.25 | 409
Difluorophenyl)amino]-7- (s, 1 H),7.80 (s, 1 H), 7.62 (s, 1 H), 7.25 (m, 2
ethoxy-6-(1H-pyrrol-2- H), 7.00 (m, 2 H), 6.83 (s, I H), 6.06 (m, 2 H),
yl)quinoline-3-carboxamide 4.30 (q, 2 H), 1.50 (t, 3 H)
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WOH2008056348 (t

3-yl)quinoline-3- 1 H),

carboxam de 6.80 (d, 1

3 H Exanple 31 4-

7.12 (m 1 H, 7.03 (m 1 H),
H, 4.21 (q, 2 H, 3.85 (s, 3

[(2,4-Difluorophenyl)am no]457- et hoxy-6-pyridin-3

-yl qui nol i ne-3 -carbox

amde A m xture of

PCT/GB2007/004263

Ex

mo- -2 2—drftu
e- éjﬁg car boxam de (Int

OOy ) ammo=T——cthoxyautrottn
e%i ate 74; 100 ny, 0.237

MS

34

by. 3-pyridine borg
cm;gm um car bonat e (154

tLiflnetopb¢nyliaptiealyl-phos
rggﬁc)xg B}gj Wg/ wat er

condi'ti ons 4t

Iybuiiolie-Irtarboenidas P
(Et OAc Et QAc: MeCH 7

m%@% 9}1()3@1% 141289501y, 8.75
p(m hH), rﬂalﬂ @sdmﬂ;w; (s, (2D, i?ngs (4,0%

(. Fug G4 o0 2556 Bk BE G 1 0,

uroaf (8d By, £ w:nlfp)h[ gmt 9gnaphy
a

and recrys 'l zed from

422

35

MeltB4t o gi ve 63 g (63

ﬁﬂ)ﬁgroéﬁ%\a&)(a@inoﬂ 9,00 (

"éﬂﬁﬁ:y((ﬁpylidﬂ(ﬂ)ﬁl 7. 45 (n
4.29
MH’MI% %Qargerxamderhe

0/1)0 &(sal Wi §.85 6ol itD, 81531(@@ HVR:25

o 69243 i w7 d) din
VH3 7198, (mf 235) 7o (ih |T|)I? 7.03Qm( M),

081 g, 48hbde wer o

421

36

g@qrea by a simtar
ermedi ate 74 and th

NRifteoidpRedyihandab [47[ ( 2,

F%?OX%@%&F{'?W&%OR g

2 H
g,@qam@hfr@@twﬂo%%%ol
q. 2 H, 2.29 (s, 3

e S B TR oo B E:

48453, 661)( 828 Ls, HH), 8.098s, (2SH) . 75 (s,

9 439 D fluoro henyﬁI ZH

L H} 7350 (o3 HD), q';)zo G4 )(4,@0 2 H),
6. 99 1 , 4.31

" yig ioxvqw nol i néms 2H)10 (s,

410

37

3-[p.4-1.45 (t, 3 H cd

P B o -
(eﬁlox%- )1 -isdbdPl-{M 2
6.83 (s, 1 H)

§W74§91 -frol)qriaoBnear boxa

:\E%b\[)g%a 8/ 056148 PCT/

rlm)o%e(m HED), B8 & [ (D, &231@1&@) (86
¥ 81?%‘ 175}()5H% ?I)»sbg(& &, 9fI)H7 40 fmg}
qilﬁ?&% (ﬁlcfzhﬁgbbf(ﬁph}% 7.0 (m/ 1 88,

rﬁbﬁe(q423©) 8473 (@ 2HD), 2105@n, (1tH), 3 .45
ceg%ol% 4@6%12_1) 45 Ex Name NVR

466

“[(2,4- 10.69 8. 95
(s 1 H, 8.75 422 Dfluorophenyl)amnoj-/- (s, Z H),
8.25 (s, 1 H, 7.75 (s, 1 H), 7.63 (s, 1
Exampled$cy-6-pyrinidin-5- H, 7.47 (s, 1 H, 7.36 (m 1

l‘ei‘l‘-BL'l_afl 4-7{3-% Qm ﬂacarjoown-4—[( 2.4-difluorophenyl)amino]-7-ethoxyquinolin-6-y1}-3.6-

. dihydropyridine-1(2H)-carboxvlate

carboxamide (Intermediate 74; 0.63 g, 1.50 mmol), fert-butyl 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-3,6-dihydropyridine-1(2H)-carboxylate (0.69 g, 2.25 mmol), Pd(PPhs)4
(0.35 g, 0.30 mmol), and potassium carbonate (0.52 g, 3.75 mmol) in dioxane (15 mL) and

A mixture of 6-bromo-4-[(2,4-difluorophenyl)amino]-7-ethoxyquinoline-3-

water (1 mL) under argon was heated to 100 °C for 6 hours. After cooling, the reaction

mixture was diluted with water (~100 mL), and extracted with EtOAc. The combined organic

extract was dried (MgSOQy), filtered, and the crude product purified by column
chromatography (EtOAc:MeOH, 4:1) to give 622 mg (79 %) of an off white solid. "H NMR:
10.76 (s, 1 H), 8.90 (s, 1 H), 8.25 (s, 1 H), 7.64 (s, 1 H), 7.37 (m, 2 H), 7.27 (s, 1 H), 7.06 (m,

2H),5.52 (s, 1 H), 4.16 (q, 2 H), 3.85 (s, 2 H), 3.39 (s, 2 H), 2.27 (s, 2 H), 1.38 (m, 12 H);

m/z 525.
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30

yl qui nol i ne- 3-carboxamde 7.05 (m 1 H), 4.25 (q, 2

H, 1.36 (t, 3 H 35 4-[(2,4- 10.75 (s, 1 H), 8.95 (s,
wa20dp/058463 (s, 2 H), 8.25 421 PCT/GB2007/004263

D fl uorophenyl)amno]-7- (s6.1 H), 7.65 (s, 2 H), 7.43

(s, 1 H, 7.37 (m 1 ethoxy-6-pyridin-4- H), 7.28 (m

. 7.20 (m 1H), 7.05 (m 1 H),
_é!_g)aExam Eefehi nol i ne- 3- carboxanide 4.25 (g, 2 H), 1.35 (t, 3 H)

4-[(2, ﬁﬁlfﬂfo&&&leﬁvhalﬁngpﬂe*ﬂ{ox%é d, :H) H-18tkalBRArd ;ﬁlndﬂn -y q8in8Bne-3-
. 410 DifTuorophenyl)am noJ - 8.45 (s, 1 H),
_arM(s 1 H, 800 (s, 2 H, 7.75 (s,

At MR PED el b BBty
ethoxy(]hllloﬁn%)—y@% &d{kéf&rdbynﬂ&eﬂ@lﬁﬁcarEO)tj)late SEBnifle 38,10.29 g, 0.40
Di fl .uorgphenyl )am noj - 7-

mmol)lln |.C|)H2%1iz 'ﬁgna and_LTM (4 m[@ove{ssstlrrgd for 2 houxsy then coilcentraged under
reduce?t;{gi?géﬁ(n?: ’Bgelniersnﬁlﬁg W}% lgisbolted ) IIEtOiX(;'q%O (rﬁﬁ) d'_\Q/ashéc} %gthgs%ﬂm ated

pyrazo ) qui‘nol’i ne-
aqueosiNaR2CEl} (SBmBYR Tk, orgartl) extthcOwag dmedl(l\l‘fgSOﬂ) Akered and concentrated

under Feaclizyck:)g a}fren%gﬂfq,, él&%Fl%aggiéueoﬁgg‘yggfiqfey%g }%gsgg#ﬁlg gaﬁ;%%%}tfipywater)
to give, ?61%@% U RPKH R colnpodn®-"H NMR 11.41 (s, 1 H) 8.89 (s 1 H), 826 (s, 1
di hydropyridi ne- 1(2H) -'carboxylate 5 A m xture

H), 7. 6% (s D 446 (B, WHYi T. B&@no%)Hé,rffS/l‘y @es Ind), 5ﬂ6e(18hb1<19,cfb25161= i2rH), 3.70

o2 B R ANy s5y 0 %0 )

d| oxaborol an- 2-yl) -3, 6-di hydropyri di ne- 1( 2H) - car boxyl a
{O 69 g, 2.25 nmmol), Pd(PPh3)4 (0.35 g, 0.30
Exam , and pot assi um carbonate (0.52 g, 3.75 mmol) in
4“‘2=£‘b?£@;8?1{&@8%2%0?%‘“%3@ A E)n{ei'ldﬂii‘i-vr Ul in8398h W thide
ours. Arter Ing, tne

r Agsohitmn of@-ii, ﬂt&ﬂi@rmﬂ&ngﬂ)hmtmﬂiﬂwt}hdxyv@( k2,3 (6-tG8hydrdpyridin-4-

and extracted w th EtOA comhi ned. o ni,c
yhquipQltestseara ééxmgéi)o 20% ‘[@mhﬁ?ﬁ?&v@&@d
trleth)?%%g%gf: Rg;gyi i QEX 8&8(? %ﬁ%ﬁ&?@g&@%@ﬁ% concentrfated under
1educ@d11i>ré3uﬁm The residdeNMR: purified ¥t 1@8¢rselphd)se HPLED(atstonitrilefwater) to

7. 37 m 2 , .27 (s,

give 1% g (7(§‘V@6)f Eg.ﬁ tltzechq)lpougd (4:2;7 ( 4 16H% q, 2 H (

3.85 (s, 2 H, 3.39 (s, 2 H, 227(3, 2 H, 1.38 (in,

12 H) 15 rn/z 525. WD 2008/ 056148 PCT/ GB2007/ 004263

xan_r@ Exanpl e 39 4-[(2

ethoxyquinoline-3-carboxamide

A solution of 4-[(2,4-difluorophenyl)amino]-7-ethoxy-6-(1,2,3,6-tetrahydropyridin-4-
yDquinoline-3-carboxamide (Example 39, 0.15 g, 0.353 mmol) and triethylamine (0.15 mL,
1.06 mmol) in CH,Cl, was cooled to 0 °C and acetic anhydride (0.054 g, 0.529 mmol) was
added dropwise. The reaction was warmed to room temperature and stirred for 12 hours, then
added to aqueous NaHCOj3 (25 mL) and extracted with EtOAc (2 x 25 ml). The combined
organic extract was dried (MgSOs), filtered and concentrated under reduced pressure, and the
residue purified via reverse phase HPLC (acetonitrﬂe/water) to give 100 mg (61%) of the title
compound. "HNMR 10.75 (s, 1 H), 8.90 (s, 1 H), 8.26 (s, 1 H), 7.65 (s, 1 H), 7.38 (m, 2 H),
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4-{3-(am nocarbonyl)-4-[ (2, 4-di fl uor ophenyl )am noj - 7-
W®2008/056148

PCT/GB2007/004263
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MeOHJ Sfﬂé eRictibilives Heatotl toaufliotdr quarsc adsdlétmm Ecéhneadhfier reduced

39, 0.201 g

, 0.473 mol
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t imethyIpgsiridiredpur i fi ddy2a6r(s\ved}s . as e H[-PLC
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carboxamide 2H),1.45(,3H)
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b e osesT enoc
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D

D)
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64568 1 Hi B A N
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48

7-Ethoxy-4-[(2-fluoro-5-
methylphenyl)amino]-6-
(1-isopropylpiperidin-4-
ylquinoline-3-

carboxamide

10.85 (s, 1 H), 8.93 (s, 1 H), 8.31 (s,
1H), 7.67 (s, 1 H), 7.41 (s, 1 H),
7.26 (s, 1 1), 7.15 (dd, 1 H), 6.86
(m, 1 H), 6.73 (d, 1 H), 4.20 (q, 2
1), 2.92 (m, 4 H), 2.45 (m, 2 H),
2.13 (s, 3 H), 1.64 (d, 2 H), 1.40 (t,
3 H), 1.25 (m, 2 H), 1.03 (d, 6 H)

Intermediate

21

49

4-[(2-Fluoro-4-
methylphenyl)amino]-7-
methoxy-6-(1-
methylpiperidin-4-
ylquinoline-3-

carboxamide

10.95 (s, 1 H), 8.93 (s, 1 H), 8.29 (s,
1 H), 7.66 (s, 1 H), 7.35 (s, 1 H),
7.27 (s, 1 H), 7.13 (m, 1 H), 6.95
(m, 2 H), 3.95 (s, 3 H), 2.71 (m, 3
H), 2.30 (s, 3 H), 2.15 (s, 3 H), 1.88
(m, 2 H), 1.49 (m, 2 H), 1.11 (m, 2
H)

423

Intermediate
22
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H-[(2 Fh&&o 4car boxam (

(m_ 2 5@8)/0:

r@ﬁhylmmyﬂ)en@m
((‘13*15 1?73 Finls

am no]

I-y)l) -7 -Zﬁethcmyqbnwynﬁé( 1

6. 80 ;
carboxamide

16006)(s,2 1), 3.98. (491 Hms =)

08 a6 B 76 6of F2, 1

“’7325' (@Lfﬁ?eﬂi 36(&161 H)16 a)é (s,
2 1), 282((s3 H), 9)74 (o, GiGH, m
2.31 (s, 3 H), 2.12 (m, 2 H), 1.54
(m, 2 H), 1.10 (m, 2 H), 0.93 (d, 6
H)

1Intermediate

214

5, 2

53

4-[(2,4-
Difluorophenyl)amino]-6-
(1-isopropylpiperidin-4-
y1)-7-methoxyquinoline-3-

carboxamide

CD,CL;10.51 (s, 1 H), 8.79 (s, 1 ),
7.42 (s, 1 H), 7.28 (s, 1 H), 6.98 (m,
2 H), 6.83 (m, 1 H), 5.98 (br s, 2 H),
3.95 (s, 3 H), 3.03 (m, 2 H), 2.87
(m, 2 H), 2.41 (m, 2 H), 1.67 (m, 2
H), 1.45 (m, 2 H), 1.11 (d, 6 H)

455

Intermediate

26

54

4-[(3-Chloro-2-
fluorophenyl)amino]-6-(1-
isopropylpiperidin-4-yl)-7-
methoxyquinoline-3-

carboxamide

CD,Cl;10.49 (s, 1 H), 8.85 (s, 1 H),
7.50 (s, 1 H), 7.34 (s, 1 H), 7.12 (m,
1 H), 6.96 (m, 1 H), 6.81 (m, 1 H),
6.13 (br s, 2 H), 3.97 (s, 3 H), 3.07
(m, 3 H), 2.93 (m, 1 H), 2.41 (m, 2
H), 1.71 (m, 2 H), 1.54 (m, 2 H),
1.13 (d, 6 H)

471

Intermediate

27
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3 H,

3 H,

3.03 (m 3
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1.45 (m 2 H) 51 4pr¢1/@B2607/004263

10.85 (s, 1 H), 8.93 (s, 14g- 8.30 (s, 427
Internmediate Difluorophenyl)anmino]-7- 1 H), 7.67 (s,
Bx (a8 (¢ 1 1) 7 0] (Ml Rret byl oy per 1 dim 4. 2 191 3. 9F
m_ B | | | - B2, :
55 &55(1 zf eggpl(péndl -4 16'24 5, gr og gpn(t% el"’lt(%)m%.zz;sl% 4515%1 61ﬁtermed1ate
m4 p2H)r 52 4- [(2 Fl 1dHo7.48 (10.1967@S,(s,1 H),, 8] 93 (|79 1
I n{ er nedi t hyl ph | ) am no]|- 6-
ngpﬁoroé eg&ﬁ?rgmoi7 9%%2 ?QPB 1% 312% M
(Iﬂewhé?aﬁ%}ih@spe“ di (At HY, 2% (8, 1111)|zl)43 Gnh3 d 1H),
6.96 (s, yl)-7-nmethoxyquinoline-3- 9P (s,| 3
lpsbogaile(m 4 H), ¢&)bdRafs dé)23 31(1@31 2.12 (m
2 H, 1.54 (m 2 H 9 d6|—053
4-[(2, 4~ CD2C1210. 51 3(‘%( 2&5? 235y, 31) §9§|) 455
Intermediate Difl uo(pgf}@nyl@mﬂﬂ Del); ﬁOSZm42 (s, 1 H,
7.28 (s, 1 H), 6.98 26 (1-isopropyl piperidin-@4- 2
H),683(m1H)58(brs 2H) ) B
lIIUX 9] IIUI IJT \ y 4 .
56 Y,ggel AP Ot T T 9 (iigﬁ Oy ﬁ? szs-‘%g 4BY iptermediate
31)-Hethoky 45[($-Muoo-H) 1 H), 157(8l.1 19), H)305(4 ¥H]),( 3- Chl or|o8®@-
CD2C1210.49 (s, 1 Hy, 8.85 IgIS’ 1 471 | nternedijate
-uor opheny! ) ani no] { 8-%(s: H(- ](4s(m=11 By 698 34| (s,
SORLOPYH A d L H),
(e pleny R O PO R By B b B o U7 b5 . 13
(dbineS-ca?bdfamide 97 ( $,H)33.FH (m31 &lf, 3.¢h(thckHyi de| (m 3
H, 2.93 (m 1 H, 2. in, 2 H,
1.54 (in, 2 H, 1. 33242284%15 1\@@0%‘3‘%’5&%@
PCT/ GB2007/ 004263  {5G7F% 3 ﬁmml};@ S
6-(1-Acety|piperid|r-4)E){qu ( 5%0 s, 1l H,
8.25 (s, 455 Interne b dngtpsoton masked by solvent
57 | 7-Ethoxy-4-[(2-fluoro-4- CD,Cl, 10.63 (s, 1 H), 8.75 (s, 1 H), [ 509 | Intermediate
methylphenyl)amino]-6- 7.32 (s, 1 H), 7.23 (s, 1 H), 6.93 (m, 81
[1-(3- 2 H), 6.88 (m, 1 H), 5.94 (br s, 2 H),
methoxypropanoyl)piperid | 4.58 (m, 1 H), 4.19 (q, 2 H), 3.82
in-4-yl]quinoline-3- (m, 1 H), 3.65 (m, 2 H), 3.33 (s, 3
carboxamide H), 3.04 (m, 2 H), 2.54 (m, 3 H),
2.33 (s, 3 H), 1.64 (m, 2 H), 1.44 (t,
3 H), 1.01 (m, 2 H)
58 | 7-Ethoxy-4-[(2-fluoro-4- 11.00 (s, 1 H), 8.94 (s, 1 H), 8.29 (s, | 495 | Intermediate
methylphenyl)amino]-6- 1 H), 7.65 (s, 1 H), 7.34 (s, 1 H), 82

{1-[(2R)-2-
hydroxypropanoyl]piperidi
n-4-yl} quinoline-3-

carboxamide

7.22 (s, 1 H), 7.11 (m, 1 H), 6.95
(m, 2 H), 4.77 (m, 1 H), 4.40 (m, 2
H), 4.21 (q, 2 H), 3.95 (m, 1 H),
3.03 (m, 2 H), 2.65 (m, 1 H), 2.28
(s,3 H), 1.62 (m, 2 H), 1.41 (¢, 3

H), 1.18 (d, 3 H), 0.91 (m, 2 H)
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wQ@2@8/0sashoxyqui noline-3- (m 1 H), 7.04 (m 1r¢¥/GB2004/804263

(m 1 carboxamde H, 3.9651s, 3 H, 3.81 (m 1H),

3.09 (in, 2 H, 255 (m 1H, 1.98 (s, 3 H_)a_1.64
E 52 H, 1.05 (m 2 H) 56 6-(1-Acetyl pi peridin-4-
ExamplB 3 (s 1 H, 8.92 (s, 1H, 8 30 (s, 465
_[Q,ﬂﬁl@mgxemybammoﬂﬂktmm%-am (| B-dihydropyridind)yl)ghifdine-3-
1H),730(s 1 H, 804 7.24 (s, 1 H, 7.14 (m

S
C—a@”ﬁ@, 6. 98 nethyl phenyl)amno]jquin (in, 2 H, 4.40

(Tﬂb akugﬁegzlén r3n94 M- @ﬂu&logﬁ&y&nﬁﬁém%ﬁié%% (@metﬁoiﬁay@ﬁln-}

yl)quniolgw 3( ﬁqrbozgam-qyle (Exe@@l@ A, 2§ g, 005 B@umoh) 1n210ﬂ))mtr11@@5 mL) at 0°C

s oSS ROERNEH Brog A8 Lol B LKL Bt

mg, 1. ﬁﬁhhyd)lplhﬂ&}dobﬁﬂg Bﬁhﬂias rgm&fed( énd éftdﬂ)fwo 71012{3 Sflfrmglatlﬁ)T %ave no
reactl% the r%ﬁtwam rhsbtaﬁ é‘W § 51 fﬁ‘é 9 HOWSSWaKeﬁ{fOLmF@ waa adc%dg ad the
e PO 81 31513 oy o e

precip(tme Bhidh ,wa@ v88h¢dswitB wdler ahd E&DAMO Zivell 23 ingd49 %) of adyellow

5 |
o ol 9.2l & PR AP T b
tAwil - 417
(m, 2 1&‘; 71%42@@?251% )(721%(@19]_1 13) 26%39"&1; 1 %1)%52& §; %%{)'(")rlﬁm 1(t,§|)41’{)(, 2’% é37.
hydr oxypr opanoyl ] pi peri Ioll (m3 2H)H) 44.217((m 21|_|)I—I) '3 95
2 4-yl } qui nol i ne- : a, , 3.
Exam le&“i‘.), it Do e 5. 03 (m 2 H. 2.65(m 1 H,
4-[(2-Pludd-4-hsethy3ptdhy])dm6d 6001 -2-Hddroxyethd ) piveridin-43y1]-7- 18
(d, 3 H, 0.91 (m. 2 H WD 2008/05614
srauiegligaircarbaxamide hgdrochloride

A mixture of ethyl 6-(1-(2~(tert-butyldimethylsilyloxy)ethyl)piperidin-4-y1)-4-(2-
fluoro-4-methylphenylamino)-7-methoxyquinoline-3-carboxylate (Intermediate 86, 0.216 g,
0.36 mmol), formamide (0.144 mL, 3.62 mmol) in DMF (10 mL) was stirred at 100°C for 3
hours. A solution of NaOMe (1.09 mL, 0.5M in MeOH, 0.54 mmol) was added, and after 6
hours heating, an additional portion of NaOMe (1.09 mL, 0.5M in MeOH, 0.54 mmol). The
reaction mixture was stirred overnight, cooled, and tetrabutylammonium fluoride (0.362 ml,
1.0M in THF, 0.36 mmol) added. The reaction was incomplete after stirring overnight, and
additional portions of tetrabutylammonium fluoride were added until no starting material
remained. The solvent was removed under reduced pressure and the residue purified by
column chromatography (CH2Cl, / 20% 2N NHj; in MeOH). The crude product was dissolved
in MeOH and converted to the HCI salt with a solution of HCI (4N in dioxane). The solvents
were removed, and the residue was triturated with CH;CN and filtered to give 70mg solid. 'H
NMR 10.72 (s, 1 H), 8.84 (s, 1 H), 8.28 (s, 1 H), 7.65 (s, 1 H), 7.36 (m, 1 H), 7.23 (s, 1 H),
7.01 (m, 2 H), 6.80 (s, 1 H), 4.15 (m, 2 H), 3.52 (t, 2 H), 3.25(s, 3 H), 3.16 (d, 1 H), 2.72 (m,
4 H), 2.36 (m, 2 H), 2.17 (s, 3 H), 2.02 (m, 2 H), one proton masked by solvent; m/z 453.
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we2ashyduopyri di n-3- 1) qui nol i ne-3- carboxam deCTGB2007/004263
suspensi on of -52 -
4- (2, 4-difl uorophenyl am no) - 7- et hoxy- 6- ( 6- met hoxypyrid
P in.3 5 ItU|n0|n-3 car boxam de (Exanple 30, 260 ng,
A@%@Lﬁ&%ﬂ&&é@é@%‘e itrile (25 mL) at 0C was added
sodi umiodide (0.094 nL, 2.31 mmol) and

tert-butyldinmethylsilyl chloride (261 ng, 1.73
Inter el The cooling bath was renpved, and after two

i85 , 8RR 9
methoaszuiﬁﬂoln@rﬁicarbexylmxt ure washed W t h Et OAc (100 nl).

R oRets ] LI R,

1985y S g 3o 1 4 S B M e b

methoHof Stz @A ef al,(JACH) 1988, 57, 31482 1.  thi¥ selltigmynder Np waz added

KZCO%E%%]' H)l’ 8 %rgq(ib &ik/lg éS g%l) [41 3%is&gi’pheznykgﬁos;]ﬂ'liﬁ%)fértrc’)ce%e]l_b

d1chloflop{a(lgdlﬁ ay (2114 tohMJ BRLRDY hd BEh - bRnld-4(3; 41ydr oxyet h

) pi peridin-4-yl1-7- methoxyguinoline-3-carboxan de
dlchlohqﬁdwoy)lbarmmp]jé nﬂcth(i»xmumghgqs B@amylate (Intermediate 2; 400 mg, 0.9
mmolg, éf%e& (lgélglresratt 58‘% )ﬁledrlegagoh | Tc’xltlllr\é lvs?a)é% 0 tegylgur‘r)ed%n{o Brine (%OO mlL.)

and exttadR itk PRI AW tPheay md) g‘T&)coﬁiHﬁ?édf&gé‘lﬁé' bﬁ@icltsj)wel% -36188 PR2,S0y),

xylate (Internediate 8

ﬁlteredmndeqonp@éra(e@ under ietiyced, m@ssmﬂ)e ¢rydOMt was gubjegtediépsnormal

phase f&.\l‘ %_r%% 1%rM% Eg‘?f@al‘ﬂ% hvgﬂmr EtOK‘ Slwagge%b g\é?ve 500 mg

of an @l.tet: £19. hours heating, an addi t| onal portion of NaOwe
(1.09 nL, 0.5Min MeOH, 0.54 mmol ). The reaction
m xture was stirred overnight, cooled, and

Intergﬁggg%?@i‘tyl ammoni um fl uoride (0.362 nl, 1.OM i n THF,
1)

added. The reaction was i ncorrpl ete after
Ethvl-@t—brbl‘ﬂonﬂ[(6;Aealmhlqi‘ﬁnhe@ﬂ}jlmla@ldi’-tneﬁmlvqunohm&amaldvavlate

t r abut ium fluori de were adde )
§ PO A AIHY b o 4D st R 0 - @y s ptsmediate
28; 75@195 r. I@Hﬂﬁcﬁﬂ 3Ry afcﬁwrsarﬁn& 43@9 n{gealz:diﬁﬁlo@uamf étd%qc %qll)d (1 mL), in

col urm chr omat ogr aphy (CH2
ethandiH{g0 vﬂu)dzeasmee@dm reflais fdlr k8§ dabu@dAftmnccwbnxl tlm dntt@riwas rayitralized

1
with AP adlESpt i Ria Thk Felufipd St hRfotlectdr bl Wl W8 Bllowed by
cold dﬂ{dnbll%ﬁ& af.ie&wd glv@vmgaandf‘ﬂ NERed. 890(591 He) 87@67135 $<H)L @50 (m, 2

H), 724@ 1(@) 619%161 17H$64@1< 1HJ+)3 g&(%éf}(&l 12 (H)3 Bm/zr ”(?)i?

(m 2 H, 6.80 (s, 1 H, 4.15 (m 2 H, 3.52 (t, 2 H),

3.25 (s, 3 H), 3.16 (d, 1 H, 2.72 (m 4 H), 2.36
Interﬂliednkat§35m7 2I 17 (s, mS H21532 02 (ZBn 820I5—|)6,148ne pr ot on

PO AElOHE SompBaIds uge PRPRISH PYARRISmEba fo Tgpmediate 2 using

the appRdtlatédtSrting materials. In some cases, after cooling and addition of aqueous

ammonia, the resulting solution was concentrated and purified with silica chromatography.



Internmediate 1 Ethyl 6- { 3

[ (tent-but oxycar bonyl ) am no] propyl}
wQ Zeodiosdir ophenyl ) ani no]

-7- 5

-4 [(3

met hoxygui nol i ne- 3-carboNyis@ e A sol ution of

tent - but yl

PCT/GB2007/004263

Int

rapr cyctof 3.

13- [dﬁpgﬁ o- oo

at €

S.

in THE (5 nl)

i“ TpropytiTta

NMR{[ ar ed from 9-

Tk

andg Hteyltebmg,md4 2.4l car bamat
et (JACS 19 111, 314-3
und
)|,

di dhl ‘{él}%’%v

e
2]

ygrophesy RamEw]- 7k2C03 (248 my,

B g

Qysthe nethod of Su
). To this solution
1.8 mmol ), DMF
no) ferrocene] 10

0.14 mmol ), and eth

ZItdrmediate
=

V|

6- DrEah-Abdohid-4 (2,4-
di ghJ, or ophenyl )am no] - 7-neth
(1| nélyasaphanghemingdd- g, 0.9

Rl AN AP 4 PO

o

S
d

452
yqui nol i ne- 3- car boxy

nmol ). After 16 hour
cool ed, poured into
with Et OAc (3 x 200

Intermediate
| at e

s3at

m.) .

The Ethyits- memmg(aam c extract
fillt
cry
Chrl OReh AGIGARIYing! e
L0l Bt o@g"fa\% nggeorrg
I ntlermedi ate 2 Et hyl -
am|nol
of |et hyl

S

d concentrated undger
bEsitenf G eat ed to nol #6 G5 Hhg:

6- br ono- 43[99:{11145di{)9DIS<8r(ﬁpI2eny
- 7- met hoxyqui nol i ne- 3- cx

weogsdr He®.§\Na258H) |
reduced pressure.
(s, 1 H),

R R,

m Xt u

aE_BOf(){IS ate 2(2

Intermediate
The
28

re

6- BrE9RR-6*h iRl 07 - @fh_%xg:%

(Intermedi at e ; I ng,
3,4 ediyéphemb@mmo]q\m(l@sg ny,

acild in ethanol (50
f on ci Xﬁlgﬁfrs After cooling,

_xqu| I]th ne- o- car poxyrate

2

18 nmol ),

.4 innol), and aceti
TL) was heated to ref
the m xture was

Intermediate

c35
| ux

neutRi i ZB@moM(3,4N aqueous
sollid was coll ec

col| dichlorapksnyDaménodi ed t o g
8. §
(d,
H) ,
f ol
to
mat
of

1.12 (t, 3 H; mz: 470.
| ow ng conpounds were pre
Internmediate 2 using the
erials. In sonme cases,
aqueous 30 ammpnia, the r

tohyadipblipe PrciBolet 1)

ed washed W

03

P

af t

e$

TR T

th wat ér

13U ¥y 7200

Blogr(medidas, e15303(22ﬁ Th
hred by a sim |l ar

hBbP @éﬂ:eﬂ)si 45 (3 Hg
I8 f and addi ti
Jf sél uti on was

Ontermediate

8.4 ), S030 @. H1d), NI
7. 24

2
e
tlhod

on

condeimtlrcabhrechoadfi(2(Bdr i fied w t

WO( 20 056148 PCT/ @B2007/ 00
/ P/%??’%W@m@’ﬁ?ml@ Hr ono- 4- [

di f 28
(o) AR BRI o

4
(

n485 1 i ca chromat ogr ap
P63 -53 I nt Conpound
P, 4- 435 I nternedi ate
ret hoxyqui nol i ne-3
- (2, 4- 452 | nterned

Myitermediate
NVR
35

i ate

Ethyl 6-bromo-4- -[(3-chloro-4-
fluorophenyl)amino]-7-

ethoxyquinoline-3-carboxylate

Intermediate

35

10

Ethyl 6-bromo-4-[(2,3-
dichlorophenyl)amino]-7-

methoxyquinoline-3-carboxylate

471

Intermediate
28

11

Ethyl 6-bromo-4-[(3-chloro-4-
fluorophenyl)amino]-7-

methoxyquinoline-3-carboxylate

454

Intermediate
28




di f

-carboxyl ate 5 Ethyl
W@2@8/08@a48 1 H) ,

| uor ophenyl )am no] -7- 35

| nt er medi at e

et hoxyqui nol i ne-3
6-brono-4-[(4- 9.79 (s,

1H,

et hyl phenyl ) am nB(E/&B2007/004263

8.16 (s, 1 H), 7.41 (s, 1 Hy. 28
rret hoxqu nol i ne 3 carboxyl ate 7. 18 (d 2 H) 7.01 (d,
LI \J\J\J m \JII, 258 (m .J.\J \||| Clll &
Int g )ﬁ"“@p‘ﬂ’r - 7- et hoxy-4-[ (4- E /rMéf medi at e
et 1 M Ral & RBALERSE car poxyrate 7 o ot
2 g tﬁé%%ffﬁﬁfgg&@g% TS (1 H s), fermediate
I nt éTuﬂﬁ!jihﬁhﬁ)an@ihﬁ]’-}'V-or ophenyl ) am no]-7- 8.46 (1 H, [s38
7. 30 (té % ebth f(¥ U|n)line-3-carboxyl ate 7| 47
(1|He ()qu‘?m.?hn? GO0y 3%, 96| (1 H, dd), 4.30 (2 H
d), J.4b(dH . L. IT (3 H 1) 8 :
13 Etrﬁ{h’éé]bl?‘gnn@ ﬁ?(? 573 ag5 |l St medi at e Intermediate
di cfdiﬂuarmbimnyl)ammomé} 7- 35 ¢thoxyquinoline-3 31
-cgrbo ate rono- 4-[ (3-chl or o- 4-
| nt| &y QPE@O?‘P éé%&tbﬁé! yam|no] - 7- 35
14 et Naxydw JNET@ g.carboxyrat ¢ 10 ECnhyl Int diat
6-tror% &ﬁﬂ 16, A71 I nternediate Hiermediate
di crdidﬂmpphmyll))ammquﬂ- 7- 28 31
met|h %%Clwl noI ar bf’ late 11 Ethyl
6- hr'® qﬁ“ﬁ? le?ﬂ ocra1 X8V 54 |t er medi at e
15 T %Hﬁhﬁ@t}ibiﬁm [(Rfludro-4S 467 Intermediate
met/hoxyqui nol’i ne- 3- car boxyl at ¢ WO 2008/ 056148
PCT/ ohgyDamé®]-6-64 | nt Corpound NVR / Mz SM 1p37
Et hyl 6; br onp- 4- -chl pros 2- 453 Internedi ate
1 (S SReRT iR
carboxylate
16 Ethyl 4-[(2,4-difluorophenyl)amino]- | 470 Intermediate
7-ethoxy-6-(1-methylpiperidin-4- 37
yDquinoline-3-carboxylate
17 Ethyl 4-[(3-chloro-2- 487 Intermediate
fluorophenyl)amino]-7-ethoxy-6-(1- 37
methylpiperidin-4-yl)quinoline-3-
carboxylate
18 Ethyl 4-[(2,3-dichlorophenyl)amino]- | 503 Intermediate
7-ethoxy-6-(1-methylpiperidin-4- 37
yl)quinoline-3-carboxylate
19 Ethyl 4-[(2,4-difluorophenyl)amino]- | 499 Intermediate
7-ethoxy-6-(1-isopropylpiperidin-4- 38
yl)quinoline-3-carboxylate
20 Ethyl 7-ethoxy-4-[(2-fluoro-4- 494 Intermediate
methylphenyl)amino]-6-(1- 38
isopropylpiperidin-4-yl)quinoline-3-
carboxylate




5

met hoxyqui nol i ne-3 -carboxyl ate 13 Et hyl
7-brono-4-[(2,4- 439 Internedi ate

waledosodriaphenyl ) am no] - 6- 31 PCT/GB2007/004263
met hoxyqui nol i ne- 3-car boxylsd e 14
Ethyl7 bronp-4-[(3,4- Internediate
gt eny o063t et ot TTme=3
Int -car ??a‘fe 15 Et hyl 7-et hoxy-yi?tWﬂoro 4- 467 SM
21 Int QEtH?ld'l %S)éy ﬂf[gﬁﬂh&—%eﬁyl )amingk-6-(1- 57 Intermediate
metih !qtﬁ eri ) qui nol i ng-3 carboxylate 16
Et h Yl@herl}d)ahﬂﬂldtﬁ ()lphenyl )ami nol - 470 | ntermedi af 88
7- €. hox n4{4- 37 yl)quinoline-B
- cdrBoX él?yg’i’l eq&é%{b{%&ﬁ dslchI oro-2- 487 Internedi pte
f | Uagaghxgnyd ) am no] - 7- et hoxy- 6- (1- 37
netlhyl piperidin-4-yl)yquino |line-3 carboxylate 18 :
22 gt Hybthyl[4-H2 dlugra-hor ophenyl ) ani|#6- 503 I nter nedi at plntermediate
7- 4t in-{4- 37 yl)quinoline-B
-car @//lpg?lé&)fg&lﬁqﬁy&ﬁ&ﬁ % di f1 uorophenyl)ani no] [ 37
499 (I nhehyipiberitia-4- ﬂ)qﬁlholmeﬁ 1-i sopropyl pi peri di nt 4-
38| yl) quinoline-3 -carboxylate 20
Et h)ﬂaﬁbo&’}r’i‘@fxy 4-[(2-fluoro-4- (494 Internediate
et | o] -6-(1-—38 ;
23 [ sog%l%gquxpg%?n 4-yl ) qui nol |4r71%- 3 carboxyl ate WD[ntemledlate
200 81125 Ry IRCGThCB2Ah&E4R63 | - 55 | nt Conmpound NVR39
M 7 . 7-erhoxy-4-[(2-fluoro-5- 494
iR ﬁﬂp@eﬁﬂ@rwﬁﬁwe?ﬂmé mi|no] - 6- (1- 38
carboxylate
24 Ethyl 4-[(2,4-difluorophenyl)amino]- | 456 Intermediate
7-methoxy-6-(1-methylpiperidin-4- 39
yl)quinoline-3-carboxylate
25 Ethyl 4-[(2-fluoro-4- 480 Intermediate
methylphenyl)amino]-6-(1- 40
isopropylpiperidin-4-y1)-7-
methoxyquinoline-3-carboxylate
26 Ethyl 4-[(2,4-difluorophenyl)amino]- | 484 Intermediate
6-(1-isopropylpiperidin-4-yl)-7- 40
methoxyquinoline-3-carboxylate
27 Ethyl 4-[(3-chloro-2- 500 Intermediate
fluorophenyl)amino]-6-(1- 40
isopropylpiperidin-4-yl)-7-
methoxyquinoline-3-carboxylate

Intermediate 28

Ethyl 6-bromo-4-chloro-7-methoxyquinoline-3-carboxvlate

This compound was described in WO 2002092571, and prepared in accordance with
the procedures described in Burke T.R. et al., J. Med. Chem., 36 (1993) 425-432.
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I sopropyl pi peridin-4-yl)quinoline-3 carboxylate 22
Ethyl 4-[(2-fluoro-4- 452 Internedi ate
woreioRpsqienyl ) am no]l - 7- met hoxy- 6- 39 PCT/GB2007/004263

(1- et hyl pi peridin-4-yl)guiyeol i ne- 3- carboxyl ate 23

Et hyl 4-[(3-chloro-2- 472 Internediate ‘

f ) 7= BhEGXY-Ro- 132 dihydroquinoling-3- 1

B g1 e 5y droquinafing 3-cgrborylat
(Interrppdigie 297 $.9,240825) ingphositherguis)apthiotide @B nhih) eastegiedtu@der reflux

. xXyY-6- (- et hyl pi peridin-4- 39 yl)quipoline-3

overni g AL g’ b Vot S8 Eros i pustanoreto it & iesaratgrevien
stirringETHeyrb MDY in) e Rials nlade Just 48sic with 2N NaOH and extracted with EtOAc.

I sopr.opyl pi peridin-4-yl)-7 methoxyqui noline-3 _
The organie lyiey Wap wastedpyifly water, [deied {NatiSQ sl ond wheceptrpadiunddr-reduced

: i -Lsop igper i dj ps 4- -7-.4

pressuﬁcé?)}%% gg:ﬁﬁ(g?‘?oz gf %gfhété F%@‘iyﬁ%ﬁlﬁﬁg‘?pﬁ (ls, 1 ﬂ)ﬁ;é@ 25, YH), ’966 (s, 1
H), 4.42x (dy 2 #)[ 4.89 ¢9)BaE)0138 (HOAH); ni/eraedi at e

fl uor ophenyl ) am no] - 6-(1- 40 _ _

i sopropyl pi peridin-4-yl)-7 nethoEyFU|noI|ne-3

ylate Internedi ate 28 Ethy
Interm%ﬁ?g%- 4-chl oro-7-i et hoxyqui nol i ne-3 -carboxyl ate
' $o50-debdihytheduino I3 20f69RE71, and

S BSOS S S S s
(InternfeBQ3 B0 ARBg, 43829 r}(}@? #PRBHD e ey 1R PRI A48 daropfise over

A solution of et Y _ _ _
15 mingitqsyte sefluxingedinbsny! athed 88 mil)d g3 hquisnibk isoletida sas banlyd,

. i 9; .0 0..025) .. osphgrou

a8 pe K YESITEE S Rken B s b P ISR 8% B o

white soliglr ni ght. After cooling, the solution was carefully
poured into -400 nL of ice water with

Intermediate 30

Diethyl {[(4-bromo-3-methoxyphenyl)amino]methylenemalonate

To a solution of 4-bromo-3-methoxyaniline (25 g, 0.12 mol) in CH;CN (150 mL) was
added diethylethoxymethylene malonate (27 mL, 0.13 mol). After 20 hours, the solvent was
removed under reduced pressure and the residue dissolved in EtOAc. Hexane was added, and
the resulting precipitate collected to give 37 g (80%) off-white solid. 'H NMR: 10.68 (d, 1 H),
8.38(d, 1H), 7.52(d, 1 H), 7.20 (d, 1 H), 6.91 (dd, 1 H), 4.20 (g, 2 H), 4.11 (9,2 H), 3.86 (s,
3 H), 1.23 (m, 6 H); m/z: 372.

Intermediate 31

Ethyl 7-bromo-4-chloro-6-methoxyquinoline-3-carboxylate

A mixture of ethyl 7-bromo-6-methoxy-4-oxo-1,4-dihydroquinoline-3 -carboxylate
(Intermediate 32; 4.0 g, 11.6 mmol) and phosphorous oxychloride (80 mL) was heated at
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 (CDCl3): 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).

>
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stirring. The resulting m xture was nmade just basic
with 2N NaCOH and extracted with EtOQAc. 5 The organic
wo 2008056188 washed with water, dried (Na2SO4), BOTGB2007/004263
concentrated under reduced spressure to give 8.0 g
(93% of a white solid. 1HNWR 9.14 (s, 1 H), 8.55

L 7.66 (s, 1 H), 4.42 (d. 2 H. 4.09 (s. 3
E@M(t 3 H): niz: 344, Intermediate 29 10 Ethyl

Ethyl @-bp6:06%- etk ax04k04t, Mﬂrvllrdhuﬂidﬁh‘ld%b@@ﬂdt@e 3
-carboxvl ate A solution of diethy

{ Pseluios i < sﬁzﬂaaét{lli@xlgremrﬂymwwwbwrr@&@whﬁlem}améonate
(Interﬂel{eﬁ%fr%@g gb %ﬁ O%Pmo@éggv rrg dg%% L t%c\a/xj e(r'TO '}‘n\&ﬁu?%@/ (ﬁmlese over
15 mimeted toxefigxidg dipheyy] edten €r00(BY After 3 Wfuts the&eiit@ld)h&mxﬁiﬂ@was

d, h (200
B T T N RN
washeﬁ%%ﬁ héaa‘an@to dive $hy \Mﬁte%%'hud‘H Nivirer §1o4l| Esatl an) ? 9@'(@1@19 7.65 (s, 1

br ono- 3- met hoxyphenyl ) am no] et mal dnaté To
H), 4&26@2&11) 0r95ds, MHhrloiPot, B Hpt hoxyani line (25 g, 0.12
nmol) in CH3CN (150 nmL) was 20 added
di et hyl et hoxynet hyl ene mal onate (27 ni, 0.13 nol).
Interdbdiate £ hours, the solvent was renoved under reduced

pressure and the resi due di ssolved in Et QAc. Hexane
Dlethwi(%br@ﬂw -4-methoxypeenybaminglmgthyleas}malongate col | ected to

Vs%l%?o@f(gglgr({% Fi—fne%%%&n(l 194 qg‘ﬁ;rﬁg&)%4 %9 6%)_‘%%18%% fnd
diethy( dﬂhpxjtmbﬂlyleﬁelﬁﬁ)loﬁae (285hmL, 4432%2(1‘?1);2 G'EE3§JN3(@GnL}Swas Stirred for 2

; 2
hours EJ{\WO%%F Wﬁ%rem%'ﬁfl &péere'efﬁr’@@ﬂ BReTRHIE T yikal zaélsfl 96 ki rggidue from
y

hexan@‘gm/e?é%gé gvlﬁnt%tsgfé@y!rIAer})/g{o(_CDClg) 10. 9§r(gq1u H), 8.40 (d, 1 H), 7.40 )gd 1 1),
7.08 (Hat1eHy, 16 le(dmib dl)ad .29 88, 4 2)3.91 (sll 1D, i38I(n, élH)

phosphor ous oxychl oride (80 nL) was heated at 30

reflux for 2.5 hours. The solution was cool ed, and
Interidediagsizgareful [y onto ice (800 g) with stirring. The

mxture was carefully neutralized with 2N NaCH, and
3-Bromped-methaxyamilingr eci pitate was filtered, washed with

i ol id. . H.

LR A i Aot Rt FLLYY. g
Muniéh, 8, { q.ab2l Edmpd ROZiopkarns, 1§)(1981)3991-797.3 H . WO

2008/ 056148 PCT/ GB2007/004263 -57- Internediate 32

Et hyl 7-Dbrono- 6- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne-3
Intern {alp gyl ate A solution of diet hyI

- 4- met hoxyphenyl ) am no] net hyl ene} mal onat e

Ethyl 6-bromo-4- chloro 7-ethoxyquinoline-3-carboxylate

To a solution of diethyl {[(4-bromo-3-ethoxyphenyl)amino]methyl}malonate
(Intermediate 36; 52.9 g, 0.137 mol) in toluene (125 ml) was added POCI; (209.9 g, 125 mL,
1.37 mol). The reaction mixture was stirred at 110°C for 48 hours, cooled and concentrated
under reduced pressure. The residue was carefully treated with sat. NaHCO; solution until no
more gas was evolved, and the resulting solid was filtered, washed with sat. NaHCOj3; and
water, and then slurried in hot MeOH (~200 mL), cooled and filtered to give 42 g of an

orange solid.
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(I'nternediate 33; 10 g, 0.027 nol) in warm di phenyl
ether (100 nlL) was added dropwi se over 5 15 m nutes
wao eoosefdiwxi ng di phenyl ether (100 nli). After 3P¢IDGB2007/004263
the reaction m xture was cosg.ed, and petrol eum et her
(120 m.) was added to the solid material, which was
r and washed wth hexane to give 8 g white

Interrhl ‘E‘{ez’%dH NVR. 8.54 (s, 1 H), 7.92 (s, 1 H), 7.65 (s,
Diethyll { [(H)broﬂaoB’Zethqxvpllehl)l)alﬁineﬁniﬁvllﬁlald‘natel 28 (t, 3 H. 10

I nt er medi ate 33 D et hyl

[ (FOBigReL 4- Wm&z%ﬁwﬂ%@ha b ipplyand dighghat e A

AR Bl BOE 1T D1 LA L i o

then héﬁedBt'D Ta°C féﬂl@hﬂiﬁl’@] The sm)h@kiﬁ%ls fdﬁibvﬁﬂhn&&&edﬁcbd pﬁadsu‘re tnd the
2 hours. The solvent was renpved under reduce
residug recsysirl Bzedrfsomn Jisxaniel tp 2R1Ci 2518 off Whikfesolids Whish Vfasmcwthout further
pur1ﬁ%§¥)ﬁ‘.ne gave 11 g white solid. 1H NWR (CDC13): 10.98
, 1 H, 840 (d, 1 H, 7.40 (d, 1 H, 7.08 (dd, 1
H, 6.92 (d, 1 H, 4.29 (m 4 H, 3.91 (s, 3 H, 1.37
6 . Internmediate 34 3 -Brono-4-nmethoxyaniline 20
e conmpound was prepared according to the
Ethyl RIPEREYLELdT - (5-1( Hm%thv\fpmé’i‘i’tﬁn-élel‘iHLffﬁblinM?a-caJcb&@@ﬁé Conpd
Radil ophar m , 198121*5(} /91-797. Internmed ate 35
6 Dietytd { - @ihd»cyr & -etind pipepidinet-y Dighedy Jamivojinathy lengnafonate

(IntenPF(? 3 el'}l:] Om gg Hglyyéﬂlé gﬁc)lga%s ﬁ‘%&,)tﬁg'flsn@eia er%cp (5?%3)( for 48 hours. After

coohn(gl ﬂhteﬁPlUGQ inak ﬁer&ﬁ/edf_@lﬁd@r 1gdudad b%sdif@ |a)1d the egilivenrled I&xueous
was added POC1l3 (209.9 1.37 nol). The

SOdlumé&@FbW erfil Q9 e %@X@%ﬁ@d{ wgh EttOM étXf%)P nfg. ﬁbw@nbmed organic
n d,,

extract gzglg gﬁ%@{i’ngg A U1Ft?1te9t 2 glgﬁtbggéntf ﬁﬂiulﬁl%gr R %gssufgqg yield 0.81
g (80 %)Iotﬁltheartletmﬁound), usmb méthgasfumher ewidicuigeh. nandl78. he

resulting solid was filtered, washed with sat. NaHCO3

and 30 water, and then slurried in hot MeOH (-200 ni),
Interm@@iasd 334p filtered to give 42 g of an orange solid.
— WD 20087 056148 PCT/ GB2007/ 004263 -58- Internedi ate 36

Dilbe figllowing compounds were prepared by a similar method to Intermediate 37 using

the ap Dl R RS T RIS 5 ot hoayani | | o6 124 g 01 o)

Inter ia

Int &0 C'_éﬁhﬁgl et hoxyi net hyT enemal onat € |(vkg, &y O- 1 Nnol )
| CN (150 m) was stirred for 2 haurs land 5 then

38 h =Et]@ﬁ 4-ichlof&C-dtlarxyi® ( hizopopy [Piyersial-d¢-e nt4 0dalsintenmpiiatd 42
upder essure and the residug recrystallized
f

N .reduced pr
'QSﬁﬂ‘H’é‘)e(lHWé‘P @%‘33%“325 g of white solild, which was

39 U Bty ICHRYS-7LHE ALY -6-(1-methylpiperidin-4- | 363 | Intermediate 43

yl)quinoline-3-carboxylate

40 Ethyl 4-chloro-6-(1-isopropylpiperidin-4-y1)-7- 393 | Intermediate 44

methoxyquinoline-3-carboxylate

Intermediate 41

Diethyl ({[3-ethoxy-4-(1-methvlpiperidin-4-y)phenyl]amino Ymethylene)malonate

To a solution of [3-ethoxy-4-(1-methylpiperidin-4-yl)phenyl]amine hydroiodide
(Intermediate 45, 1.2 g, 3.31 mmol) in acetonitrile (15 mL) was added triethylamine (0.92
mL, 6.62 mmol) and diethyl (ethoxymethylene)malonate (0.695 mL., 3.47 mmol). The
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purification. Internediate 37 10 Ethyl

4-chl oro- 7- et hoxy- 6- ( 1- net hyl pi peri di n-4-yl)qui noli ne-
w@2manbaxs/| ate D et hyl ({ PCT/GB2007/004263

[ 3- et hoxy-4- (1- net hyl pi perisgi-n- 4-yl ) phenyl ] am no} net hy

| ene) mal onate (Internediate 41, 1.1 g, 2.71 rmol) in

. POC13 .(15_ L) .was heat dtoref xfor
reactiop G e e s MRd 1 aivgrois et Nautitnebal i b
extracted dvlﬂmorA%S(Q &UB0aHOR d ht QoGHRE @sganﬁoamam Whsdiddoniai BgSO,,
00 nL) and extracted with EtOAc (2 x 200 niL). The
filtereds @n@pmn@a‘cg@nﬂ@r 165lussd prsturgAdcdesides Wit Piritgdmith silica
u J

chrom?ogaaflyb%gﬂ%g%@m&ﬁ& ?gs Hnﬂet{) g{ Cgﬂgg%’fﬁ égﬂ%gfft\ﬁute solid.
m/z 4064 t hout further purification. mz 378. Internedi ates

38-40 The foll ow ng conpounds were prepared by a

simlar nethod to Internediate 37 using 20 the

€ aye starting materials. Int Conpound Mz SM 38

MT%%I or o- 7- et hoxy- 6- (1-i sopropyl pi peridin-4- 406

I ﬁhesfoﬂltedmgt @mddungd Wepeipmepareteby3a siarilaomettmddo Bgemidaydte 41 using

hl or o- 7- met hoxy- 6- (1- met hyl pi peri di n-4- 363
the apl?rﬁP’é?tﬁé@FtH%gemﬁtgna 1) qui nol i ne-3 -carboxyl ate 40

ot CUTON PT 0-0- (L-1S0propyT pr pert ar n-2-yhjjz T SKPS
n Irtern%@{ﬂate 44 et hoxyqui noline-3 -car box%/l ht e

42 | nirEemeOi{f3-ethdly-Bi(etikopropylpiperidin-4- 434 | Intermediate 46
(1] 3- ethoxy 4- (1 - met hyl p| peri di n-4-yl ) phenyl ] am no
}rré’tl}ﬁ’thé’ eRdmarsndens méoaaf@m ution of

43 hy aﬁ%{ﬁgf‘g}f{&?n{e%%?w erne [ﬂl x A%4Y ')D”S”V%S.hg 1 fr%ﬁ;% ediate 47

ag @ﬂ)pheﬁyﬂ]ahﬁnd}h‘,ﬁethﬁéﬁe)mmna«éded triethyl am nef (0. 92

d 62 Mol \ and—di-ethvl (et hnvurmf h\ll na) Lanat o

AR SR =g

4 (( ]@g@yhﬁ[&@l-x@ppm perrplﬁfg4v@ %'008 / 056 1 4 34'1'9‘ | Intermediate 48
PC i eWas stirred for 16
hcurs &%gé@@f&%ﬁ% lﬁréeg%y %l?% i carbonate (100 ni)

and extracted with Et OAC (2 x 200 nL). The conbi ned
organi c extract was dried with MpgSO4, filtered, and
Interm _tﬂ_ﬂ45r ated under reduced pressure The resi due was

Ydiggl uting with
of an off

Wb tac5 09 i &arr bﬁﬁhaﬁmrgéﬂ @\Ilthl %(keﬂl:exiy-étm’som;lﬂ; 1Tihethylpyridinium

1od1det(glll o eﬁ%gfgfg g%g% cg) gr{de 191%6‘?9(1%8 maL)S\;ve{rs] ald%ed %2@95 mg).

The vessel was placed on a Parr shaker, purged three times with Hy, and charged to 50 psi Ha.

The reaction was shaken for 24 hours, then purged with nitrogen, and filtered through a bed of
Celite. The filtrate was concentrated under reduced pressure to give 1.3 g (97 %) of the title

compound, used without further purification. m/z 235.

Intermediates 46-48

The following compound was prepared by a similar method to Intermediate 45 using

the appropriate starting materials.

Int | Compound M/z | SM

46 [3-Ethoxy-4-(1-isopropylpiperidin-4-yl)phenyllamine | 263 | Intermediate 49

47 3-Methoxy-4-(1-methylpiperidin-4-yl)phenyl]amine 221 | Intermediate 53
hydroiodide
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the appropriate starting materials. Int Conmpound Mz
SM 42 Diethyl ({[3-ethoxy-4-(1-isopropyl piperidin-4-
wa 2hshonties nedi ate 46 yl)phenyl] amino } PCT/GB2007/004263
met hyl ene) mal onate 43 Di ettg -
({[3 rrethoxy 4 (1- rrethyl p| perldln 4- 391 Interrredl ate

nyH e o metthytermeratomat

Tt | ?Wi{‘?ﬁﬁﬁl@opropyl pi peridin-4-yl)-3- 419 err Ia{%”e

({
48 I4n BéNrI@rrfélgl % ngk}ﬂrdépﬁﬁbéﬁdlh -4IRHAheEnGTShiiR! [0at € I%Qarmediajce 50

- Et hoxy-4- (1- nmet hyl ni peri di n-4-yl ) phenyl | am ne
hydr oi odi de To a 500 mL Parr bottle charged with
Intermediatedd,oxy- 4- ni t r ophenyl ) - 1- met hyl pyri di ni um i odi de

4-(2-Eeh AL AR, Iclgrl)'si[dlsolpro%vg-’l 233 g%etfﬂﬁ?ﬁﬁop?ﬁ&iinyb OH (100 n)

Was addeda Pt0Z (375 nyg). rhe vessel was pl aced on
aTParsplusibalo€ #-(2 pthoggdt- mhx)phertyil)nbssowdphlpﬁﬁdumnﬂ ighde ged

0..50 nsi H2,, Th k
(el By BOF: A RTAP bRt LAEH M PR BELRPraR e (032
g, 8.49hmdPRin foRtionkhehd tehbticH @aé’@ﬁre@%ﬁ?ﬂbﬁ@h&ﬂa&%@ (5 mL) was added
reduced pressure to give 1.3 g (97 %9 of the title

to destoyrpuagatisodiige oxghy dride: The selivents pigre femeaed vader pgducedpressure,
20 .
ot 6 SRR T L B RS 85 g 0 .

and eiéfl\ﬁezegpﬂﬂpmom € 5260 il )T iesdoaibigddSorghiit eXdearpoundridd #ith
MgSQuztiltemdapd sopeeniratsd o gon iedissd ingrsnug 1 BV R AF 8] Ahvn of the title
Comp%%%g% k?ﬁﬁ ﬁu %F‘BS?H’&(Z 29}1’ yl ) phenyl ] am ne 221

Internmediate 53 hy dr0| odi de WD 2008/ 056148

PC;{/ GB2007/ 004263 -60 Int Conpound Mz SM 48
Mmter Xy-4-(1-isopropyl pi peridi n-4-yl)phenyl ] am ne
249 kRIRViNE db@p&unadQvas! e B‘}b ak@nith? n{ét}{dd\fo diht8Bnediate 49 using

4- (2- Et hoxy-4-nitrophenyl)-1-isopropyl-1,2,3,6-tetrah
the appmprlauecstwlsg) matariats. of

+ \1\: |
1

(=

= \ 1 M 1 M M M M
- — CLII\J '-r III fl AV IIUII - LEE=AYJ LAY 1 LI L mr 1
Int i DQPB@(’““ P YT MLEALEA LY SM

50 4-(2-Methoxy-4-nitrophenyl)-1-isopropyl-1,2,3,6- 277 Intermediate 54
tetrahydropyridine

Intermediate 51

4-(2-Ethoxy-4-nitrophenyl)-1-methylpyridinium iodide

To a solution of 4-(2-ethoxy-4-nitrophenyl)pyridine (Intermediate 55, 1.0 g, 4.09
mmol) in acetonitrile (20 mL) was added methyl iodide (1.16 g, 8.18 mmol). The reaction was
stirred at 40 °C for 12 hours, then cooled and diluted with diethyl ether (200 mL). The
resulting precipitate was filtered, washed with additional diethyl ether (100 mL), and dried to
give 1.65 g (99 %) of the title compound, used without further purification. m/z 260.

Intermediates 52-54

The following compounds were prepared by a similar method to Intermediate 51 using

the appropriate starting materials.
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5 (Internediate 52, 1.0 g, 2.41 nmol) in MeOH (20 ni)

was added sodi um borohydride (0.32 g, 8.44 mnol) in
w@eoBioags The reaction was stirred for 1 hourPCEHG#2007/004263

acetone (5 nL) was added .tgl destroy excess sodi um

bor ohydri de. The solvents wer e reaned under reduced

I SO Ul T, (J.IIU l IIC 1 CDI UUC UI DDUI vcu T 11 U |||_)
Int PP¥dqueous sodi um bi car bonat e (10|0WﬁSM;

ICc e tract wa [ 10 S}, tiltered, and
andlelatrat ed under reduced pressure to gi ve (0.64 g,

3
52 g gnﬁfh%g WL ﬁlﬂoﬁlﬁe‘r}?ﬁ dl&-fsggr WKH&&M{“G COIP Neermediate 55
C

1. _O0A ‘F fho + 1t r\r\rmr\lln 'L BEE 3 BEAE S 2V

S G Y ATRMMEIARS o i b S iy A SR AN R
copgpaund was prepared by a simlar nmethpd to
IInternmedi ate 49 using 15 the appropriafe stparting

54 ned-E-MadtisoxyHrhitOphgaolin thiddbropSidysidinium Intermediate 56
4
I

n‘éé Met hoxy- 4-ni trophenyl)-1-isopropyltl, 2,8, 6- 277
di ate 54 tetrahydropyridine Intprnedjate 51

4-(Z- ETNoxXy- 4-nr tropnenyr - L- met Nyl pyr 1 dr ni am 1 odr de
To a solution of 4-(2-ethoxy-4-nitrophenyl)pyridine
hnenﬁémmauﬁ$diate 55, 1.0 g, 4.09 20 nmmol ) in acetonitrile
). was added nmethyl iodide (1.16 g, 8.18 mmol).
4-(2- ndingi rred at 40 C for 12 hours, then
C Q%&%r@ R_e 1 mrbﬂbgdet%iﬁ#%tﬁwéﬂien%gf' 0'g, Q@ g9 n{H&r}l% pYRin-4-
resulting precipitate 'was filtered, washed wt
ylborcaditladid Ghal g,dlcenwmrmé)t, perass(h;rro&alrbpylate &4 2d60.86 noaol), gmd &d(Phs)s

e title 0 sed
@0 73R ROy brie ORI SGR G B ot RRaly SV Faspppurs
under kR @trh@phrei of grgonnPREFE St oMW & crzro&ralaﬂﬁ@te@ma Vet (ll @0 mL) and
method to Internediate 51 using the appropriate

extracadayith Ergozﬁaﬁ%r 289 ;L hvibhoegwerinahaganiperitegsygs Ared wiihMeSO.,
61 4
filtere g b et SaRahyl St SoRRsisyP o pa el

chromdatdgeaphgdelating &4th EtOAIcﬂExEx&s (1:1) to give 3.2 g (65 %) of an off white solid.
4- (2- Met hoxy-4-ni trophenyl)- 1 -nethyl pyridi ni um 245

mz24ntermedi ate 56 iodide 54
4- (2- Met hoxy- 4- ni trophenyl ) -1-i sopropyl pyridi ni um
Internedi ate 56 iodide Internedi ate 55

Intermediate 56

The following compound was prepared by a similar method to Intermediate 55 using

the appropriate starting materials.

Int | Compound M/z | SM

56 | 4-(2-Methoxy-4-nitrophenyl)pyridine | 231 | 1-bromo-2-methoxy-4-nitrobenzene

Intermediate 57
Ethvl 6-(3-{[fert-butyl(dimethyDsilyl]oxy }propyl)-4-[(2.4-difluorophenyl)amino]-7-

methoxvquinoline-3-carboxylate

A solution of {3-[(1s,55)-9-borabicyclo[3.3.1]non-9-yl]propoxy } (fert-butyl)
dimethylsilane (0.55 mmol) in THF (~5 mL) was prepared according to the procedure of
Suzuki et al (JACS, 1989,711, 314-321). To this solution under N, was added K,CO3 (69 mg,
0.5 mmol), DMF (3 mL), [1,1'-bis(diphenylphosphino)ferrocene]-dichloropalladium(If) (28
mg, 0.34 mmol) and ethyl 6-bromo-4- [(2,4-difluorophenyl)amino]-7-methoxyquinoline-3-
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44- | 2-Et hoxy-4-nitrophenyl)pyridine A mxture of

1- br ono- 2- et hoxy- 4-ni trobenzene (5.0 g, 20.32 mol),
w@osdsa148t 5 yl boronic acid (2.50 g, 20.32 moPQT/GB2007/004263

pot assi um car bonate (8.4 g,¢¥0.96 Mol ), and Pd(Ph3)4

(4.0 g, 5.08 mml) in dioxane (60 nL) and water (6 L)

carbogfing (Ric4 7m0 Baema o s 0 G T GRaE G0t of P

catalygt](@@ nig)khd RO, 889 ?Y {vadladetiharddl 4BRE af 3dd‘it1819a@ 16 Mbirs tHRaction

nbi néd organic extract was dried with
mlxtufq \Ivaseqoet#d mmectnmbnmr 608 anlureddrextrected wmthrﬁ’c@é‘@liﬁ &.40mde. The

ot S N 8 ST R e
pressu@é. TR r&fidueiad RurERAIYY- colurd ghrédhatogtaphe (hexdhet BtAc)tb@ive 100

mg ofjaptodly m&d

Inteninemmath hoxy 4-ni trobenzene

foll ow ng conpound was prepared by a simlar
adt.e 55 using 15 the appropriate starti

materials. Int Conmpound Mz SM 56

4- (2- Met hoxy- 4- ni trophenyl ) pyri di ne 231

[tert-butyl (dinet hyI

|
b IIOE pqrbpons HeguPSBHERYY ; SRR ReLD

ng

I nternedi ate 57

met hod to

a1 gnet 1e)d to Inte}i'medmte 57.

Int

kg(l) Xlxl&llgl IIUI I rne-os-cdal UUX)/I ale ZU A bUI Ull Orl UI
{ ? s)-9-borabi cycl o[ 3. 3. 1] non-9-yl ] pr opoxy

}IYI(Ze

LpM

58

- I8 -3- {[‘@érﬂﬁh@}(ﬁﬁhétﬁﬂ%ﬂ@(]oﬁﬁ} 1)l4J[$3 fHE (-5 n
prepared accordin e procedure o Suzuki €

(chsatdgoph@y@amm] ’gmtm:mumqimer?np@bg@rl@tm on unde

t al
r N2

L) Waktermediate

2

59

[Fl’tﬁﬁfél' ??W%‘B@h@ %ﬁ%@?ﬁﬁ 'Yﬂ83‘¥}!é'°?$a@e‘ﬂa i?qd i chI or op

Ldl’ﬂh(brbplﬁe&&l)aﬂiﬂlo]@r&ﬁomiﬁohﬁﬂ-@ @kl late

6-brom-4-1[ A-difluorophenvlYam nol-7-net hrn(\/

u-no

alla

d{ntermediate

4

i

60

nethl wlgue%ﬁﬁ%hﬁs[3ﬁ®tra@sé@e?ﬁ .62 car bo

RSN oo SRR “0atal vet (14 mg) and

s at

xd2at

Intermediate

K203§5

61

t he reaction mnixture was cool ed, poured into brj
(m@-mor@{aﬁroexlﬂ%mlw Irarhortldac (3 x 40ni). Th

(6@ "Dk thorp-Aqdelethy ey 1HMhias -3 -aedatjdeaal- 16 howoy

I ne
S

Intermediate

6

62

R T D e T T

T}b’geaﬁ-e%ﬂmyf)pmpﬁl] qQuinolideedicirpoydhtsnm chr omat ogr ap h

63

547
ur
v

531

Intermediate

7

I ]ﬁﬂlﬁl’ 4ri@i3adighlogmbgnyl
rmouﬁg ’ng%gﬁ};]ﬁﬂlhﬁfnefﬁ%gggx}h&d nter medi ate 57.

inp LY teamg-Bokgenidee- %};ér A

547
In

| Intermediate

8

64

Ethyl 4-[(3-chloro-4-fluorophenyl)amino]-7-ethoxy-6-[3-
(tetrahydro-2H-pyran-2-yloxy)propyl]quinoline-3-carboxylate

531

Intermediate

9

65

Ethyl 6-(3-{[tert-butyl(dimethyl)silyl]oxy } propyl)-4-[(2,3-

dichlorophenyl)amino]-7-methoxyquinoline-3-carboxylate

564

Intermediate

10

66

Ethyl 6-(3-{[tert-butyl(dimethyl)silylJoxy } propyl)-4-[(3-chloro-4-

fluorophenyl)amino]-7-methoxyquinoline-3-carboxylate

Intermediate

11

67

Ethyl 6-(3-{[tert-butyl(dimethyl)silylJoxy } propyl)-4-[(3-chloro-2-

fluorophenyl)amino]-7-methoxyquinoline-3-carboxylate

547

Intermediate

12

""HNMR: 9.57 (s, 1 H), 8.94 (s, 1 H), 7.62 (s, 1 H), 7.23-7.36 (m, 3 H), 6.98 (m, 1 H), 4.18
(q,2 H), 3.97 (s, 3 H), 3.55 (t, 2 H), 2.65 (t, 2 H), 1.62 (m, 2 H), 1.25 (t, 3 H), 0.85 (s, 9 H),
0.00 (s, 6 H)
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58 Et hyl
6-(3-{[tert-butyl (di nmethyl)silyl]oxy}propyl)-4-[(3, 4-

WO niososads at e PCT/GB2007/004263

di chl or ophenyl ) am no] - 7- met¢8xyqui nol i ne- 3- car boxyl at e

2 59 Ethyl _ _
Intergﬁééiﬁfe{ést .er: -butyl (di met hyl )silyl]oxy}propyl)-4-[(2, 4-

iate

Ethyl 64(84¢ uertdﬁﬂmflfdiﬂn):ﬁmmﬁmﬂokvethmdyﬂuﬂ nd)-d-fi@-dhylphdroXmhditicd-7-

4 Q0 Ft
metho c £6-[ 3- (t et rahydr o- 2H pyran-2- 422

|6%\t s%tmgfy%glo%ﬁm Y1234 AL PRy Yt AP B0 B7 SR Y LA Bnd5-

carbodae oteymddipteds; dtthg| Zodtemyiola trileilo}laineI 1 { .Henl o hylthdpurBetrakis
. | nt.er Lat e . .
(riph 3y o AT D Ecar] emeibipd e sbimey R erepymglorysilane
(0.94 %IL 31'65 mmol) was heated at 60°C for 24 hours. A further portion of fert-
4-T (3, 4-di chl or ophenyl ) am no] - 7- et hoxy- 6-[ 3- (t et r ahydr
butyldunqlﬁﬂﬁyl(&pﬁ'opynybxyﬁsdam @ mL) was added and heating continued for 48 hours.

After %%/ e ]gt(yAco@()) rgﬂ)ogr}g \l/rgt %lme\;vgs_ addle g 9 lac?l}e%us layerswas extracted

with E{oh(c?ana 1 SR QPEIEANYL LRIAAPIere-Bhbted-dnds &ili6d A PfITied by
0-2H 547 Intermedi ate

columpphgmmatogrrplyy (Hexepss Bt & Bive D32t atyellgwealid. "H NMR:
9.88 (gtslhﬁj & do((gbféﬁgfféé’s &; 1'H07.9R e 3T618] 7 i, BA APy 2 8l B0 (s, 2

‘nt’er
H), 4-I(|D @% rzag)y G“gg@'ﬂ@)ém@i,)@l 19X 1) 13r(@eyH), Qu851(e) 9 HE~3-052(shOK).
yl ate
Et hyl 6- (3-{[tert-butyl (di methyl)silyl]oxy}propyl)-4-[(

Int g g o6yt | nternediate
e phenyl ) am no] - 7- met hoxyqui nol i ne- 3- car boxyl ate
90-gofs henyl b-(3- ol

3-{[tert-butyl (dinmethyl)silyl]oxy}propyl)-4-[(3-chl
I ntermedi ate

f1 leth%[?ﬁ%{a %E*}éih)éﬁmcﬁfblo T-IRSRON YT Ry dRe2 B=Haadexy| at e

yloXYIm@mlmumﬁnQé rqatehq{xyla)tes {Interhedigte SO0 ngal.f2 swael) amd3-2hloro-2-

floorepiifin SERT DB Simah) in FEOR (30,1 vt hogtsclat st gy 2 Bpws: The

solverﬂt%vas%@mb‘vd&'ﬁdel(gr%aﬁc reélsgf@ and?%rlrc?fkiﬁﬁl)e pﬂrtﬂt'ﬂmed{be@%e&f_})) 58 NaOH
(100 Igigand(gtopg #p0 ng.)5Ehg gquegﬁwhasg VG5 I¢- pxtra@tqd)wﬁIlE@AQ (A x 100

o s e by B tilhon it

reducéd bx)élssilﬁe ,aid tHe r[eiléllid plbi,ﬂ@dl Hy(diilﬁfﬁﬁ bbtdlohﬁttd gyéﬂhgn(}‘[bxanes/EtOAc) to

n en
give I3arHo RGO EOB CHSHR- @ 16l FOLEPLES bHDOT 2 (hy1ED. 733 G
0 AT S R T 50,55

terme
(m, 2 #)j 26 hythahinel .¢ 1L Hi)1.4Da) 3 Bl ubd (te3 Hakens: 447.
(triphenyl phosphine) (0.269 g, 0.233 mmol), and
tert-butyl di met hyl (2- propynyl oxy)silane (0.94 i,
InterfheBRt&§M.7g Was heated at 60C for 24 hours. A further
~portion of tert- butyldinethyl (2-propynyl oxy)silane (1
mhe eléoveidg eompeichds ereeré pigpansd by ausedildronethdd todisample 2 using the

appropriate starting materials.

carbo ie ey.




After cooling,
added,

Et OAc (20 nL) and water (60 nlL) was
t he aqueous | ayer was extracted 10 with Et OAc

wa@eashha4g onbi ned organi c extracts were concenPCHGBA07/004263

onto silica and purified hy4 ol
(Hexanes/ Et OAC) to give 0.72 g (

r\ nn L

umm chr omat ogr aphy
60% of a yeI | ow

WV o W 4

—) r\l— L

Int F""i!f)‘ff"“?%4 (s. 1H, \7Di6l(g "2 wa‘% (d 2 H. |M
3. (S, 3 A, Z2.60( :
70 |%- }}gj;ﬂn{osél {? 4.- chhlof’(;)%q‘fé %1%m1%1€§)7 Iill)aé 10,05 (s 6 1. I?&Sermedlate
kmﬁthmyqdmahae GQ:aEIOIxaI[n(d& chl oro-2-fl uor ophenyl 2
T | Sabneeyt- Mok gmom%yiﬁﬁ@@m TORYTTAUEROTIRETS Intermediate
4 GR940mbriRE-D VsMsoRalRte( t €t r ahydro- 2H pyran- 2- 3
yl oxyYpropyl ] quinoline-3-carboxylate (lnternediate |60;

72 G’Qqunrgq 41(24‘Q-drﬂmh)phamyi)28nmb] -61 042- 20 fl uoroanil i ne| Intermediate
l(ﬂi %) t OH (30 ilnL) was heated at 1
?ﬂiqu’le‘PhEe' SAOXARE 5ol vent |was removed under 3
73 rﬁﬁf&ﬁﬂ‘&%{'ﬁ@ﬁ%ﬁor%}@ % men%‘g\%due partitioned betWeeNiyiermediate
0. 5N Na (100 nmi Et O 100 nL). The aqueous
piﬁh@cmamotleeémarmmmth Et Ol\c (2 x 100 ni) and| 14
4 PrEReh i L ERIP b SO der | P eckPyrCaLy b Hgmediat
LRy §oih HlEe- p-@aﬂbhkﬁﬁldey col um ghypgas Qgrmjw 90 (s 4
(Hexanes/ Et OAc) to 25 give 134 ng of an of f-wh
solid. 1H NVR 9.56 (s, 1 H), 8. 911H1§611(srbH),773292 (B,
1 H, 7.33 (s, 1H), 7.26 (t, 1
6.94 (t. 1 H), 4.43 (t, 1 H), 4.5‘?? g%?—o((mﬁ? (h.
2 H, 3.37 (m 2 H), 2.61 (m 342 . 160),@mns5 @b,
1.42 (t, 3 H, 1.21 (t, 3 H; m|z; 447. Internedi atpes
70-78 30 The foll ow ng conpounds H\)@ﬂéorﬁfaéﬁé} ed by a
2N et od—t 0 EXanpte 2 usiT he—appropriate :
75 (LA mterials. WO 2008/ 0561292PCT/ GB2007/ 00426pMermediate
Myll(mtne@@ﬂ)sﬂjalmy‘}lpﬁp&l)rd-g(zghﬂ 70 57
Br ono- £ 4-di chl or opheqyl )am nojl -7- 442
|ddﬂ1é9fﬁ%ﬁné( >émmf?ét HESPEEYHEnalivg= 3- car boxami de 2 71
65511‘965&1141 £(2,4-difl uorophenyl )am nol-7- Internediafe
t hoxyqui nol i ne-3-carboxanmide 3 72
76 76-8{ ()[Im't—4 [(2 4-di f| uor ophenyl) gni0Oii] (sok H), 8.3 (spdli a Itermediate
[ car de 13 7
G By IS TerRs PR ) A HnaTIo6s: 1 b dr i of 58
rﬂ%&lﬁ@?&)bﬁéﬂy‘i‘ﬁhhﬁkﬂ BrfefloROF@MbIR- 14 HY 455 (s, L 7. 43
6- BronD- 4-[( di f I uor ophenyl) gm no] - 7- 0 |
H)-carBogmnide 1 | nt er medi at e (d, 1 H), 737 (S 1 H),
7.15(d, 1 H), 6.84 (dd, 1
H), 3.98 (s, 3 H), 3.55 (t, 2
H), 2.66 (m, 2 H), 1.65
(m, 2 1), 0.85 (s, 9 H), -
0.03 (m, 6 H)
77 | 6-(3-{[tert- Intermediate
Butyl(dimethyl)sityl]oxy } propyl)-4-[(2,4- 59

difluorophenyl)amino]-7-ethoxyquinoline-3-

carboxamide
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15

et hoxyqui nol i ne- 3-carboxam de H), 8.23 (s, 1 H), 7.90

(s, 4 1 H, 7.61 (s, 1 H, 7.39 (m 2 H, 7.15 (m 1
wo2008/0%61@ (m 1 H), 4.25 (g, 2 H), 1.40 (t, BCHAEBI®7/004263

6-(3-{[tert- 502 Internedi-a5e _

Butyl (di met hyl ) silyl]oxy}propyl)-4-[(2,4- 57

IT

1 T "UUI1 = .
Int | Compyine "2 " 76 6-(3-{[tert- 10MB/(W2 1 1y g o3 M

B R N oAy Hiprep s § 17605 LD §%2 6 1 g | Itermediate
ynHyyl)#-[64-ethylpis8yamino]-7- H), 8.23 (s, 1 H),7.69 (s, |68

di ¢hl or ophenyl,) ani no] - 7- met hoxyqyiholine- .1 /.55
et SpROGRY S MABLIE T 0 A T Ry e o
7.15 (d, 1 H), 6.84 (dd, 1 H), Qs,qa{jﬁ,quj-ﬁl{g,& 55
(t, 2 H, 2.66 (m 2 H, 1.65 |(in, 2@2, 0.85 (s,| 9
H, - 0.03 (m 6 H 77 6-(3-{[t¢ft8 {n? bt & &
But yl (di met hyl ) silyl] oxy}propyl ) +4- v 4-

di f1 uor ophenyl ) amino] -7-et hoxy Ef?r %‘g?i(%é-@?z'” (m,
car boxam de WD 2008/ 056148 PCT/ (B290)1/13Q4363), 0-85s) nt
Compound NVR/ mz SM 78
6-(3-{[tert-Butyl (di methyl)silyl|lPdIP0ds- 0776 | s,
1 H, 892 (s, 1 Internediate | 499
yn-1-vyl)-4-[(4-ethylphenyl)aming]l-7- H, 8.23 (s, 1

~—"

Hy, 7.69 (s, 68 nethoxyquinoline-3-carboxam de 1 H),
7.63 (75, 1H, 7.29 (s, 1 H, 7.10 (d, 2 H, 6.89 (d,
Intermedigte 79 44 (s, 2 H), 3.91 (s, 3 H), 2.57 (m 2 H),

Ethyl 8+ ﬂ-ééét{rlnin%rih')11-4-91)84ir&%-diﬂ%oﬂd)pherﬂd%i&oﬁ=7-§1et@okyamﬁonne-3-

carboxylate
A solution of ethyl 4-(2,4-difluorophenylamino)-7-methoxy-6-(piperidin-4-

yl)quinoline-3-carboxylate (Intermediate 83, 0.298g, 0.67 mmol) and acetic anhydride (0.127
mL, 1.35 mmol) in dichloromethane (5 mL) was stirred for 20 hours. The reaction mixture
was concentrated under reduced pressure, and the residue purified by column chromatography

(dichloromethane/EtOAc) to give 0.100g solid. m/z: 484.

Intermediates 80-82

The following compound was prepared by a similar method to Intermediate 79 using

the appropriate starting materials.

Int | Compound M/z | SM

80 | Ethyl 6-(1-acetylpiperidin-4-yl)-7-ethoxy-4-[(2-fluoro-4- 494 | Intermediate
methylphenyl)amino]quinoline-3-carboxylate 84

81 [ Ethyl 7-ethoxy-4-[(2-fluoro-4-methylphenyl)amino]-6-[1-(3- 538 | Intermediate
methoxypropanoyl)piperidin-4-yljquinoline-3-carboxylate 84

82 | Ethyl 7-ethoxy-4-[(2-fluoro-4-methylphenyl)amino]-6-{1-[(2R)- | 524 | Intermediate
2-hydroxypropanoyl]piperidin-4-y1} quinoline-3-carboxylate 84
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490 Internedi ate 79 Ethyl
6- (1-acetyl pi peridin-4-yl)-4-
W ¢@gascdiug | uor ophenyl ) am nol - 7- met hoxygui nol i NPEBGB2007/004263

carboxylate 5 A solution afgget hyl

4- (2, 4-difl uorophenyl am no) - 7- met hoxy- 6- ( pi peri di n- 4-
Inter %I i.qyi#ol i ne- 3-carboxylate (Internediate 83, 0.298g,

) and acetic anhydride (0.127 nL, 1.35 mol)

Ethy] 440(2cH-gifluofopiehy1sumeiné B7-Methorg s6-pipkfidiact-{19uind0néawasboxylate

The reaction m xture was concentrated under reduced

pFeasehton ghefhy ke (4é<lifisomeny lrminp) tymetoning- (l-methylplpendm-
4o RS QABRMMe AL ENANOTE AR5, B "?35@?5)?{% ¥ SicioletHlene 5

mL) was eghdednidcMamefityé paloerdoinyata (052 I thby 168 himal) tued trlethylarmne (0.092
Intermediate 79 using the appropriate starting

mL, 015 tnemoR Bhe reattioBorixowra dvalvbtirr@Mitg3 OEtfhy? hours and concentrated under
6- (1-acetyl pi peridin-4-yl)-7-ethoxy-4- [(2-fluoro-4-

reducefigptedsntee MeeH Qt0eml) was added the reaction was stirred at 55°C over 72 hours

and cogfﬂg?/ate%h unld%r I)e%ucedo }lrgéjslupeo Lfiler:] ?es13du% %\Eag %)d {tlaotned géltwegr}
dichloforéthaneymA shifudatéd NaHOOL-soRtibY! Pheaylehadhiet was kel ettircted with

538 I nternedi ate

dichlopsnetbenerang pemeymbipederganic sxiraghs Ware ditedi(Naa 320 o lbwsd anst
conce ragi%c}%rgd%r Edc%l%éd ﬁea%lrr% to o 1ve %9§%lﬁré)ﬁvy s)ohd use wét_h{)ut further

purificetipf.2R) - 524 | nt er medi ate
2- hydr oxypr opanoyl ] pi peri di n-4-yl}
qui nol i ne- 3- car boxyl ate 84 15 WD 2008/ 056148

Inter,ﬁg,/a@%gggg 004263 -66- Internediate 83 Ethyl
| uor ophenyl

arhe ﬁjllon@tdmp«ﬁuqu perd phiepardd by quinmibdrinmth@l todntsoxgdiated3 using
.ion hyI

the apﬁro@ﬁla%s pg, B lﬁ nyl ani no) - 7- met hoxy- 6- ( 1- met hyl pi per
Tnt | €oRipotind! ) U Nol T ne- 3-car boxyT at e (1Nt er medl au¢,,2FCompound
h.307°0""0. 66 mol) in 1.2-dichloroethane (5 |51
84 WBthyhddeaxi-4[(Rdhoes-Hythethylpheryl)amivai] &-pipeddid- i4521| Bermediate
mol ) .and triethylamne (0.092 ni, 0.66 mmol).[ The
'éﬂé‘i‘?‘%fﬁmﬁ‘r%(?% &XIa& stirred at 75C for 2 hourls anf!®

85 ;gg@g?-‘[{ eﬁ&o%ﬁx‘%‘f Xlé}\gﬂygﬂuﬁ‘m%?%zé{ﬁ@g -G (l 8) | tifcimediate

reactio Eirr C over ouf’s
A piperidineleplignatotide-G raeoxylathiced pressure. The resi duz2 '
’ adde : I

NaFCCB sol ution. The aqueous phase was re-extracted
' di chl oronmet hane and the conbi ned organic
m@é‘lﬁ%%& were dried (Na2SO4), filtered and
Ethyl 6-[1-(2-{[tert-butyl(dimethyl)silylJoxy}ethyl)piperidin-4-y1]-4-[(2-fluoro-4-

methylphenyl)amino]-7-methoxyquinoline-3-carboxylate
To a solution of ethyl 4-[(2-fluoro-4-methylphenyl)amino]-7-methoxy-6-piperidin-4-

ylquinoline-3-carboxylate (Intermediate 85, 0.10 g, 0.23 mmol) and (fer?-
butyldimethylsilyloxy)acetaldehyde (0.174 mL, 0.91 mmol) in methanol (5 mL) was added
sodium triacetoxyborohydride (0.194 g, 0.91 mmol). The reaction was stirred for 24 hours,
the solvent was removed under reduced pressure, and the residue purified by column

chromatography (CH,Cl, / MeOH) to give 0.133g yellow solid. m/z: 596.
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concentrated under reduced pressure to give 0.298g
brown solid, used without further purification.
w0 niogosads at es 84-85 15 The fol | ow ng conpoundBCTEB2007/004263

prepared by a simlar nethoghto Internmedi ate 83 using
the appropriate starting materials. Int Conpound Mz
Conpound 84

—imethyI7 et hoxy-4-[(2-fl uoro-4-nmnet hyl phenyl )anm noj - 6- pi p
eridin- 452 Internediate 4-ylquinoline-3-carboxyl ate

15 85
L. EgHVpEmP?QQfﬁﬁ@P@ilrnethyIphenyl)anino]-7-nethoxy-6-
438 Internedi ate
piperidin-4-y|quino|i@?r3
86 Ethyl 6-L-(2-{ [teht b
ethyl ) piperidin-4-yll-4-]
nmet hyl phenyl ) am nol - 7- netho<yquino|ine-3-carboxy|ate
To a solution of ethylll NH
4-[(2-f1uoro-4-net ylph-
i n-4- yl qui nol i ne-3>¢
g, 0.23 mml) and (t.
but yl di net hyl si |yl gx : yde (0.174 m., 0.91
mol ) in nmethanol {5 nli) ma' added sodi um
triacet oxyborohydride (0.19 g 0.91 mmol ). The
reaction was stirred for 24 ours, 25 the solvent was
wherefrenoved under reduced pressure, and t he residue

purified by ¢olum chronatogr (CH2C12 | MeOH) t
gpo@Ome@%Ryéﬁ selrptedoiren Clwail%’lz @élsenywzzeléfgmsﬂh@yclyl or

carbmjé:7 %ﬁ %%Zéﬁ%z@ﬁergnﬁt% i I—i%ll@ n]rzﬁ ‘@é ?}?{&191% gulﬁ{ltuft&:f &erﬁ‘bon by

ppxyl ate 22 Internediate
di met hyl ) silyl]oxy

er el n:
one omhoiRIR 2 Rieien if ealddlb‘&doayckyhc@lalﬁaaﬂx yVE- ﬁﬁm@atﬂa&myﬂogen may

b bon-1i nked
be optHcg:[agy Sﬁ%&%i}?d %8&5’%’ %éﬁﬁeg E ; rr;a; ge optional ly
SuRs§thbr REdr R i€ RNRQ BYm hS’Hﬁ)g@l’i HXRf QitFP cyﬁﬂ)dh s kein

if said heterocyclyl contains an -
trifluompmetbgen amayo, carboxy, mercapto, sulphamoyl C1 6a1kyl 6alkeny1, C,.salkynyl,
Cisalkoxy, Ci.¢alkanoyl, Ci.¢alkanoyloxy, N-(C,.¢alkyl)amino, N, N-(C,.¢alkyl),amino,
N-(Cr-galkyl)-N-(Ci.salkoxy)amino, C;.¢alkanoylamino, C;.¢alkoxycarbonyl,
N-(Ci.¢alkyl)sulphamoyl, N, N-(C,.galkyl),sulphamoyl, C;.¢alkylsulphonylamino, carbocyclyl
or carbon-linked heterocyclyl; wherein this R' or R® may be optionally substituted on carbon
by one or more R’; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen
may be optionally substituted by a group selected from R,

R? is hydrogen, or halo;

R* is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Ci.salkyl, C,.¢alkenyl, Cy.¢alkynyl, C¢alkoxy,
Ci.salkanoyl, Cy.galkanoyloxy, N-(Ci-salkyl)amino, N, N-(C|.¢alkyl)>amino,
N-(C,-salkyl)-N-(Cy.salkoxy)amino, Ci.salkanoylamino, N-(C;.galkyl)carbamoyl,

N, N-(Cy.gsalkyl),carbamoyl, Cy.¢alkylS(O), wherein a is 0 to 2, C;.¢alkoxycarbonyl,
N-(Ci.salkyl)sulphamoyl, N, N-(Ci.salkyl),sulphamoyl, Ci.salkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R* may be optionally substituted on carbon by one or more R’; and
wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally

substituted by a group selected from R'0,
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10 be optionally substituted by a group selected from

R6; and the other RL or R2 is selected from hydrogen,
whados/05a148 r o, cyano, hydroxy, trifl uoronmet hoxBCT/GBR0v3/004263

car boxy, mercapto, sul phairggyd, Cl_6al kyl,

C2 6a| kenyl, C2_6al kynyl, Cl1_6al koxy, Cl1_6al kanoyl,

ORIl e R AR oL o

carbocf)il;h@ﬁhg anakerocpelic Ghe; Gdlekax yaachdoyyclic tng or heterocychc ring may
N-(Cl _6al ky I%sul phanmoyl , NN-(Cl_6al kyl ) 2sul phanpy
be OPt@Pa%&F‘kRﬁF@{E? %WP%M%%HC QHRHER; ¢l Apd Whﬂfela aatsinhqt¢rﬁ$‘<3é¢élc ring

s 506 Ly A bl 5 o 2, 80y 83854
R if said heterocyclyl contalns an -NH noiety that
nitr be opti | Iy, substituted by a grou
chiefPeateibirsaRa o Hy dhSEn orHiHaND, 20 RA | s

SRF et @ ahii @ BRliRdepRhden®ly sEl}é&@&) froHVl‘ijeﬂ@WtLo cyano, hydroxy,
trifl doronet hoxy, am no, carboxy, carbanoyl

trifluonemethpryo arrsm,phﬂmray,l cart@mowhlmqrcaptmu@amem Crealkyl, C.salkenyl,

ot G A SRRy AR st hmive

N,N- (%‘@ﬂh@ﬂid@){bf)@@&lﬁﬁ)—N—i@a 1(s8lko 2 hiaiHo) d\l'sa(lﬁénoylammo

koxy)am no, Cl 6a noyl am no,

1
N-(C1 33l s eeybarpe! b%%% s‘lkbd)na{t@moefb@wl}q@%%aﬂwm 2is0to2,

cLafo S SCORISEE IR LTl aliopan

NN-(@uxgaml)zﬁapmoymﬂ darkgtmmhpnﬂamﬁm kgﬁbemcpnaﬁx’ﬂ (mhettmcyclyl R

ycbyl . _gr. hete erei
Nt ) LR NG A T

carboR B on%Pﬁ%fer‘Risf arﬁia\kfgergiﬁtlﬁa@@ﬁéﬂeﬁbk &f’lrﬁoﬁtaﬂ% ANNENHhojety that
mol ety that nitrogen may be optiona sybst i tuted by

nitrogan gray e opéibeatyeuibstitoted Ry @, growd S&i@@wdﬁ@m

PCT 7/ 004263 t
PR RRNLO008 P SLBLELLL ) BF dkgunS 16,
-N(Rlé)ﬂl(qu@)w(Ri"’mg -S(0)2, 51, RE . & LN(RA'Y8D),-; \Wl&rrahmlé R4 RV, R¥
carboc i'c ring or heterocyclic rin

and Ropare dnsgpeidestly selpeted Bamdly deegeB ok %yalgﬂ@ndrs indre R11;

mt&*‘m%g{ﬁ”' d §8é Qrte'r?lg& @ER&%&& &e&é{i‘%omctﬁ taf’l&y"l‘-°C1‘5‘6‘311kanoy1

C-alRyioslphényil e(d1 dau{oay@arbmgl 3:efl:eﬁto§ﬂ N—(@%lk&l)sﬁrﬂamnyh, s 0-3;

N V-l e g bR ohe ) IR h PPy bR bl SRy wherein
RS, RY) El’im’ R'PLLJ RIS 1ﬁ& Hdenﬂ)}%@ééﬁ othérrlhéyj X noﬁﬁﬁ%? §1}bst1ﬁﬁ@cf@1 carbon

¢ar boxy, _carba mer capt o, sul
byone:zrﬁmlreb(Eﬁzyhnd C2 6a| kynyl, C1_6al koxy Cl_6al kanoyl

RO R Bkperde %&Sﬁ'@%ﬁ%ﬁ AT Rnind e R, Fiiowg,

tuﬂu&@m@ﬂlbkﬁrtﬁﬂh&'&r&%yl d}hlﬁ@lcaﬁﬂi yéarbandha mﬁhﬁlcapto sulphamoyl, methyl,
N- (ClI 6al kyl) 2car banDyI al kyl S(O a wherein a is

ethyl,oneetbow, eﬂmy@azletybw@tammhylamm% aﬂhxlmyma o aiy amine,
dleth}hléAI%IO %le(t%w ﬁfuetl%ﬁml acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,

N, N-dimethylcarbamoyl, N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, phenyl,
methylthio, ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl,
methoxycarbonyl, ethoxycarbonyl, N-methylsulphamoyl, N-ethylsulphamoy],

N, N-dimethylsulphamoyl, N, N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;

or a pharmaceutically acceptable salt thereof;
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N, N-(C 1. 6al kyl ) 2sul phanoyl, C1_6al kyl sul phonyl am no,

carbocycl yl -R13- or heterocyclyl-Rl4-; wherein R5,
worZ008@%13d R' i ndependently of each ot her nmayP@EGB2007/004263

optionally substituted on.k9-carbon by one or nore

R15 and wherein if said heterocyclyl contains an -NH

t t.] bstituted b
witn oSy WOR} T OBy PGy 9P kst vt o
i ndependently selected froma direct bond, -0-,
2 g hat o Y R Qi D o Bt

in claﬁg{e‘lle {alrégﬁgnreocﬁ Fl&;g%]seg{bge Fi%%[gﬁ @11(2938%1%6 (§2é1rb00601y1 or

cmborl%nkeﬂ&etdﬁi@cly&l@hﬁﬁﬂh tRER 'ar & majdmanﬂhen&llbys@eﬂﬂatﬂd&nh carbon by

e oSl sgtinon G S o
be optmvngi'& CabkuRRlddy A cRIuBaBRYEd erﬁf'Kg’ lang benzyl oxycar bonyl ,

benzoyl and Qhenylsul phonyl; whérein R6, R8, R10, R12
aithel oftes R’ rmd&pm&béeﬂddyfr@ﬁceafdhomther may be optl onal |y

SRR aS SRRy Corugl TR Eal A gC ey B,
Ci. GaIM@BﬁboﬁWthﬁféy ealbbdycfym@%-mmmeyclyt Ri'%.{ uor onet hyl ,
arq3 clgr box car bano mer capt o, suI pha

R? prnpfepenitmiastglecied Rowys Anebpd, -BoeRURY)-s wherein R

vl am no, ethylam no, dinethylam no di et hyl am no,
is hydﬁ_%.t@[g,t hyl - N- et hyl am no, acetyl am no, N nethyl car barmé/
I\Rétshsyélee&ﬂkfﬁcnﬁﬂmalkﬂ, Gl ghllndly D@mlkmmyﬂbpnyl wherein R” may be

det hyl car ba N- net h yl car banmoyl, phenyl,
Optlongﬁg st Plbcar}g h{Y PRg %fm%r@tf#;% | phi nyl,

eRMYL SULab %hn}m%w Rethighysul phonyl,
nmet h 1oxycalr onyl ! ?(rycar boyﬁyl N- et hyl sul phanoyl ,
N- et hyl sul phanoyl, N, N-di net hyI sul pham)yl

3. NN det;ﬁ%@é 8% ha % Ié@ggg}f‘rmt hglgcgial\l[ly ﬁz] Pgag#eo sawgreéf asllaimed

in elth%QQl%(rQFP%@falrﬁ@-r\‘v@@ﬁ@/lgﬁfc&@&n 69 with the proviso
that if RL is phenyl or pyrid-4-yl, R2 is not
hydrogen. 2. A conpound of formula (1), or a
phal i
4. i nIA 9 PO%.H§ o\‘izﬁ(ler%ﬁeﬁilaﬁﬁ %?Lr%a%%ﬁ a@%%ﬁs&g c%t(e%é}?&gfgns claimed
in any@he@dIckipins ICQv_vﬁa‘eth‘S/ils seleaedfromdiayjd amt Cheatigi.bon- | i nked
heterocyclyl; wherein this R or R2 may be optionally
substitut ed on carbon by one or nore R5; and wherein

> NSBBARSIRA, SERIS AL bR Mt i
in anys@leedtctedms 1 ehwRGeinamt 1t dved; ethkesin Re Vtatuemf asghe saAnggior

diff from Cl_6al koxy; R5 is selected from hydroxy, am no,
eredf- gal kyl, Cl_6al koxy, NN-(C 1_6al kyl )2ami no, 10

Cl. 6al koxycar bonyl am no, carbocyclyl-R13- or
het er ocycl yl - R14-;
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R13 and R14 are independently selected froma direct

bond, -0-, -N(Rl7)-; wherein RLl7 is hydrogen; R6 is
w@edoeosads from C1_6al kyl , Cl1_6al kanoyl , PCT/GB2007/004263

Cl1_6al koxycar bonyl ; whereid7(R6 may be optionally

substituted on carbon by one or nore R22; and 15 R22

i roxy or methoxy. 3. A conpound of
. SRR ey

formu , armaceutically acceptable salt

thereof, as clainmed in eithgr claim1 or claim?2
wherein R3 is hydrogeqr420 A conpound of fornmula
(I'), or a pharmaceuti cal' |l pt abl e salt thereof, as
claimed in any one of clainws 1-3 wherein R4 is

sel ected fromhal o and Gl 63

yl .. 5. A conmpound of
formula (1), or a phar alpy

acceptabl e salt
t hereof, as cl ai mep? i Qqne 8f clains 1-4 wherein
nis 1 or 2; wherein :

s of N, are the sane or
25 different. WO 200§ / GB2007/ 004263 -70-
6. A conpound of fg £ ( (RA)N 9 3 RNHO R2
NH2 R N (lI) wherein: 5 one of Rl and R2 is selected
from 1-(2-hydroxyethyl)-4-piperidyl,
1- (3- et hoxypr opanoyl ) - 4- pi peri dyl
wherein:3 '3 6-tetrahydropyri din-4-yl,

1. L 2wk L peridyl o

A 8 P g s
1-(3-nisthaetpydpatoyd)-deripatidyl, 1128 pytewatydropyyidin-44#,pyrr ol - 2-yl ,
1[(213)%?%&%@{%@?,[}&&&%@1 Lol SOPd QR vt BEPS I Y e L

1-ace%r_h§ﬁ1;seﬂayt, %{%?%%P&W L 31 -y%hlzcgn,oriédbﬁey%ﬂm-é:ﬂj ,
. - (1-pi péridyl) propyl, -gcyclopropyla no) pr opyl ,
1-isopgorm drpipettdpli soxdwdH-pipstidyl,3- ani nopr opyl ,

Len ol TR A SRS R o RS DASR kDb oy
3-(cySoprepylamitodpriopyl, 85l din@thgkSonchbliyl, dldinidopopyl,

. cycl opropyl, gxrlmdin-s-yl, 3-(t- ) .
3-dimethylaminopropyl, 3-hydroxyprop-1-ynyl, 3-hydroxypropyl, 3-pyridyl, 4-piperidyl,

4-pyridyl, 6-methoxy-3-pyridyl, 6-oxo-1H-pyridin-3-yl, cyclopropyl, pyrimidin-5-yl, 3-(¢-
butoxycarbonylamino)propy! or 3-(tetrahydro-2 H-pyran-2-yloxy)propyl;

the other R! or R is selected from methoxy or ethoxy.

R? is hydrogen;

R*is selected from fluoro, chloro, methyl and ethyl;

n is 1 or 2; wherein the values of R* are the same or different;

or a pharmaceutically acceptable salt thereof.
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25

but oxycar bonyl am no) propyl or
3-(tetrahydro-2H pyran-2-yl oxy)propyl; 15 the other Rl
W@ro0RA5G198 sel ect ed from nmet hoxy or ethoxy. R3PCEHGB2007/004263
hydrogen; R4 is selected f+mm fl uoro, chloro, nethyl
and ethyl; nis 1 or 2; wherein the values of R4 are
t or a pharmaceutically
7 aggcé)p gggg)}r%(l%her eof . 20 WD 2008/ 056148
PCT/ GBZOO?/ 004263 -71- 7. _Asgconpound of formula (I):
(R) REBNHO R2 NH2 RR. selected from 5
7-et hoxy-4- [(2-fluoro- phenyl ) am no]

- 6- (1- et hyl pi peri di n- 4- yI)- I nol i ne-3 - carboxam de;
4-[(2, 4-difl uorophenyl) a -thoxy 6- (1- et hyl pi pe
ridi n-4-yl)quinoline-3-

4-[(2,4-difl uoropheh B hoxy 6-(1-isopropylp
i peridin-4-yl)quinol carpoxaiide; 10

7- et hoxy-4-[ (2- quorc rthylohenyl)anlno] 6- (1 -isopr

1
o
ja}]
=
o
o
X
o]
3.
Q.
(D

opy! pi peri di n-4-yl ! R
4-1 (2-fl uoro-4- net yIphenyI)an1no] 7- nethoxy 6-(1-neth
yl pi peridin-4-yl)quinoline-@ carboxam de; 4- [(3
-chl or o- 2- quorophenyI)an1no}

selectedzfrpt hoxy- 6- ( 1- net hyl pi peri di n-4-yl)quinoline-3 - 15

T AT G enchgry i e R e
carboxahhide4- yI)qU|noI|ne - car boxam de;

4[4 &ﬁvoagflgh%)% g@%ﬁ%&?ﬁ&%ﬁ/ el %%%%avrhqgrg{o By e samide:
4-[(2,%—95#%6;?}%%% k%lfl(’igllgjﬁ?%gﬁ({x%]’?]glngl)pl%pﬁ%lﬂeﬁgﬁf LRV RinBRAd-SI N-
carboxamide;
7-ethoxy-4-[(2-fluoro-4-methylphenyl)amino]-6-(1-isopropylpiperidin-4-yl)quinoline-3-
carboxamide;
4-[(2-fluoro-4-methylphenyl)amino]-7-methoxy-6-(1-methylpiperidin-4-yl)quinoline-3-
carboxamide;
4-[(3-chloro-2-fluorophenyl)amino]-7-methoxy-6-(1-methylpiperidin-4-yl)quinoline-3-
carboxamide;
4-[(2,4-difluorophenyl)amino]-7-methoxy-6-(1-methylpiperidin-4-yl)quinoline-3-
carboxamide;
4-[(2-fluoro-4-methylphenyl)amino]-6-(1-isopropylpiperidin-4-y1)-7-methoxyquinoline-3-
carboxamide;
4-[(2,4-difluorophenyl)amino]-6-(1-isopropylpiperidin-4-yl)-7-methoxyquinoline-3-
carboxamide; and
4-[(3-chloro-2-fluorophenyl)amino]-6-(1-isopropylpiperidin-4-y1)-7-methoxyquinoline-3-
carboxamide;

or a pharmaceutically acceptable salt thereof.

8. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof as claimed in claim 1, which process comprises:

Process a) reacting a compound of formula (II):



car boxam de; and 4- [(3 -chl oro-2-fluorophenyl)am no]
-6- (1-isopropyl pi peridin-4-yl)-7-methoxyqui noline-3 -

w@ 2008058 de; or a pharmaceutically acceptabl ePGHIGB2007/004263
thereof. 25 8. A process -far- preparing a conpound of
formula (1) or a pharmaceutically acceptable salt
thereof as clained in cl3a| mL1 V\,hl ch process
conprises: Process a) React ng a corrpound of formula
(I'1): WD 2008/ 056148 P ‘
NH2 R N (11) wherét ' ‘
group; with a conpou la (I'11): (RN NH2 5
(I'11) or Process { ZCt QG a conmpound of formula
(Iv): (RM)n RBRNHO 2 OH N (lIV) 10 or an activated
derivative thereof; wth a nia; or Process c)

reacting a conpound of fornmula (V): (R4)n/ R3 NH O R2
whered IRis a displaceable atom or group; with a compound of formula (III):

RY,

NH,

5 (1IX)
or

Process b) reacting a compound of formula (IV):

RY,
R® NH 0
R2
X OH
1 ~
R N
av)
10  or an activated derivative thereof; with ammonia; or
Process c) reacting a compound of formula (V):
®RY,
R® NH 0
2
R X O/R
: ~
R N
V)

wherein R is C1.6alkyl, in particular methyl and ethyl; with formamide and a base;
15 or

Process d) hydrolysis of a compound of formula (VI):
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20

RN (V) wherein Ris C1l.6alkyl, in particular

nmet hyl and ethyl; with formam de and a base; 15 or
woe@sesd48l) hydrol ysis of a conmpound of for nmul BCT/GB2007/004263

WD 2008/ 056148 PCT/ GB2007/.G84263 -73- (R4)n R3 NH 2 \

\ CN RN (M) or Process e) for conpounds of

formula (1) when one of Rl and R2 is selected from

Cl _6al kyl, 5 C2_6al keny# 22_Baf kynyl , carbocyclyl or

carbon-1inked heter ocy ))h onal Iy substituted as

stated herein above; by rea oh of a conpound of

formula (VIta) or (MIb): (RA)n\ (RA) N\ R NH OR3

wherein L is a displaceapl e group,C%/ith a conmpound of
formula (Mlla) or R (Ra) 2 R2-B(Ra)2
(Vitla) (MI11b) where ? is a boronic acid
derivative or trial kghhorarne; gnd thereafter if
necessary: i) conveRting“a cdhpound of the formula (1)
i nto anot her conpound of t formula (1); 15 i1)
renmovi ng any protecting gr s; 1ii) formng a

or Pharmaceutically acceptable salt. 9. A pharmaceutical

conposi tion which conprises a conpound, of formula (1),
Processre) for qommonadseftforailh ¢T) adeapnalof R sad R itsshestst fram Ciealkyl,

C2-6a1ke|nyf, r(%.6alkynyef,nc)élrboo%?clyf or ca%oomsluilkeé he{erlloc%%ﬁf p‘m)heﬁﬂr substituted as

stated herein above; by reaction of a compound of formula (VIIa) or (VIIb):

R, R,
R> NH O R® NH O
R? L
~ 1 =
L N R N
(VIIa) (VIIb)
wherein L is a displaceable group; with a compound of formula (VIIIa) or (VIIIb):
R-B(RY, R>B(R%),
(Villa) (VIIIb)

wherein -B(R?), is a boronic acid derivative or trialkylborane;

and thereafter if necessary:

i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt.

0. A pharmaceutical composition which comprises a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-7, in association

with a pharmaceutically-acceptable diluent or carrier.
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20 with a pharnmaceutical |l y-acceptabl e diluent or

carrier. WD 2008/ 056148 PCT/ GB2007/ 004263 -74 10. A
w@eorposmds of the forrmula (1), or a pharnmaceut i BEl/G$2007/004263

acceptable salt thereof, ag4-clainmed in any one of

claims 1-7, for use as a nedicanment. 11. The use of a

co8 ound of th

Peeeh Frmdlalpl, Po b phorioa I HIRRRYI A8 thokegt o

claime8 ihriyBonk-of cldifs 1 TE fomy has mvdecagfent mi‘dl cament for the
production of a CSF- 1R ki nase inhibitory effect in a
war m bl ooded ani mal such as man. 12. The use of a

11 AERRY AR Subhind GUIRRbI@. 8 o BBRRLERERH) hoRbloble sal

thereoiC b@tlﬁ'ﬁneﬂ- if any né bEclmwf-aghuhemﬁuiﬁcﬂlﬁdmfcaaﬂedltarﬁmt faortibe

product i on of an_anti-cancer ef f

producfign BF BLOG LU ANEEREHE At v arrs Dlonded plmabpucy as men.
compound of the formula (1), or a pharnaceutically
acceptable salt thereof, as clainmed in any one of

12.  CTl&i uss of a epmpounichel the Farfraitzt (I), e ofpharmasditticathe acceptable salt

ereo e P AL PR AT YRR A WML g e

produdt}éASf &R ﬁﬁ’@-@ande? BRENRS wal i HM e afifhd] gRSH S B%n.
carci nomas and sarcomas in the liver, kidney,

bl adder, prostate, breast and pancreas and primary
d recyrrent i t [ I
13. 5 Use é’ 2cq ggﬁ (]513 g?r i) (SI?L &Fﬂgrtﬁé%eﬂﬁ?a‘ﬁg af able %?lt

thereoﬂfas bl&ﬁné@fnrﬂmlya)né |of clafifis B—7phﬁhm&ufalcm&£ bf/a memealhalhlfer the
salt 20 thereof, as clained in .one .of claijms 1-
treatimpe) of s WGP, RER IS BYTO] WETER ABAIUE GTOr GRS, FRIED e

ovarlaﬁ &U'e? Iihg ?a(l%@lr lealﬁeamﬂg qgglgﬁmdQﬁeﬁ}@nﬁﬁ'&es SRARIRES bAd sarcomas in

tdt e, pancreatic tunors;
the hvbﬁ dmhby),l bigddealprmidtte dnemzc ambpanerdas,dind grimpeey @@Wrﬁpillagt’t iselid

rumouEy b B b SRR A DR & | yrphom,

Hodgki n's di sease, nmultiple nyelona and chronic
| ynphocytic | eukem a; and gllona squai nous cell 25

14.  cEheiseorfa componad efbpfoguda (Dedriagrhammacsytedllyrerenighasalt
Li cul
thereof 13 il LA oo R REE N7 RS BPrieGt ol ERTRANER G} e

treatmehesfaRéast, dvakdrg fbmdeﬂ Ber&fd:yl endomdtrial, progtte] tuhg, kidnéhand
manuf act ure of a medi canent for. the tr%g;nent of
pancreatigdrmensskremete agisalmasligpances lagklé@ﬁéw%? splagtic ynfgpme, acute
' d
AR KON SIGES UP0810 uRER 05 DOBESE LRI, i
disease) mtuhighahpdoma aad chrontd lymlphodylmdllag(enhze wd gbioa, squamous cell

arthritis, osteoarthritis,

carcingmg 8 GBS O P RBHAE B B o Lt dgaphom.
transpl ant rejection including renal and bone marrow
al lografts and skin xenograft, atherosclerosis,

15. oﬂ“hs useyof s anhyesiung of theforeee 1), othe Phrarmassotiodbsrcoasalls salt

thereof as ¢ al20 zrll gr?y4g1§e30f cla1r§1s 1-7, in the manufacture of a medicament for 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 disease; transplant rejection including renal and bone

marrow allografts and skin xenograft, atherosclerosis, obesity, Alzheimer's Disease, chronic
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obstructive pul nonary di sease, di abetes and chronic
skin disorders including psoriasis and Langerhans
w@ei0B/0khi1g8 | ocytosis. 16. A pharnaceuti cal conpPST/GBRIV7/004263

whi ch conprises a conpound7gf- the fornmula (1), or a 5

pharmaceutically acceptable salt thereof, as clained

! o | ai. 7 ot Y -
obstcudgie B APy Siep s ™TBuudi oy LT BIRHRGIRE inbhliRebsoriasie nd
Langerhang dudl Ipstedyiison of a CSF-1R ki nase inhibitory

effect in a warm bl ooded ani mal such as man. 17. A

phar maceuti cal conposition which conprises a conpound ..

o ., .
16 gl PRl Gl ot CpRE TRORIBLLAROL the fopmula (D, ora
pharmadeaticaily kc@eptabie salsthereaf,iaslaimed im sy one of claims 1-7, in association

. armaceptj cal |l y-accept apl e di.l yent or .carrier. for
with o PGS GIRB G e GHLGH S RIERH fereHGEpsegr fBdroprign or a t¥F-1R
kinase WRHiBidtY @EEEdn ANIATRI-bISHEN #SmARdich 48maft Phar maceut i cal

conposition which conprises a conpound of the fornula
(I'), or a 15 pharnaceutically acceptable salt

t her eof s clained.in any one.of claj - [
17, A ShERatr SRl PSP BBy BilBnd p L e 0, oo
pharmédédutiedlly RteRaslé k&t thefof,uS ldimMed htadyr@@lofehimo1-7, in association
. nmelanoma, papillary thyroid tunours,, .
with a phanmasgitsaly ererpibie didgnber earerdpr ugsvia thearodugiioaof an

anti-candQL RSS! warn)- BI85 Afimal éﬁgﬁhé@ ;nijanmil i gnanci es,
carc he

I nomas and sarcomas | n Iver, kidney, bladder,
prostate, breast and pancreas, and primary and

r rrent solid tunpurs of the skin, colon, .20 .
13, ¢ fyarccr S SRR UL HEL PRPHSG SPRBBRBE TS fpala (D, ora
pharm3&elc @By AREptatid salfMHRARETRCRIHEE M arfBHRATIclaifs 1 irf4ksociation
conprises a conpound of the formula (1), or a
with aphammscetinaily sictsptaide difueab becasriet for heeriadlie tresgmentxifmpglanoma,
in.any..qne of clains 1-7. in association .wth
papilljsh ARAsid e i Tretespioutara PRRB RIS Sl aPodung ganoer
leukerhias,I@phdi@ ahdRRbnMés, BireRSinas did S¥@imarin thY ladddidney, bladder,
cervical, endonetrial, prostate, |un and

, kid .
prostajsa repgiantl oanaiptss 3ud PrRaTEANGIreYTEaf S It}l@lﬂ‘éfg%é‘? skin, colon,
thyroi{i,g%gning%vgﬁgé B@éﬁk@ﬁfo’oﬁeéyﬁ%gﬁh a86Mhe nyel ogenous

roni c myel ogenous em a, non Hodgkin's
| ynphoma, Hodgkin's di sease, multiple myel ona and
chrgonic ly ocyti ¢ .| eukem a; and glioma

, squanpus
19, CAimhataRosi b AONBPS R VDRSS FEATRaA O fragimula (1, or a
pharnﬁ@&ﬁ‘i@%f@a&ﬁﬁtaﬁl@lshlt %%Hf, AYITRRRAB by SheidMiRk 200 @8 assdBiation

ani mal "such”as man. 20.° A pharnmacedtical conposition
with athianhaceotigallysassegatdo djuent @r odrrichfer isy mthetr¢dtinentoef byeast,

o S GG B ok RBE B AU,
haemA01081c DA AchaRETES HRBRIANY ﬁgﬂ8@y%plasﬁ@syﬂddhhn@ acute myelogenous

phar maceutical | y-accept abl e diluent or carrjer for use
leukernig, ehrenicmeyalogenpusleukemisy nonad adgkins banphemapHpdglgn's disease,

.gst e 0SS 1.l ' ' QMY - 4 e I :
i DR AR NS NS S, 08 g, Lo Sarinoma
of theicB@ihdgiis) ehadiyg Bk Miveal lnugltksoned stidfeltiRiuls lignplhidinialwam-blooded

animal such as man.

20. A pharmaceutical composition which comprises a compound of the formula (I), or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-7, in association
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including rheumatoid arthritis, osteoarthritis, rena
i nfl ammati on and gl omerul onephritis; 5 inflamatory
whomelsdiesease; transplant rejection includi ngP€EGRR007/004263
and bone marrow al | ografts 76and skin xenograft,
at heroscl erosis, obesity, Al zheiner's D sease, chronic
with a%@ﬁﬁﬁ%%ﬁﬂiéégg-a% ﬂ?&c{i@gﬂu&k SEa5fer B ARAL R ﬁ‘ Htr Htufior-
I'sorders i'nc I'Nng psoriasis an ang ans
associated bstbolgtisasyopstasisiinclading Dmrtdcmmiﬁdldamdffﬁﬂneslusshombopedlc

10 21. A co the fornuja
lmplwg?f%lﬂ%@é%ﬁlmérameﬁ%e@%vg&d@gﬁﬁewEw&éﬁl)ﬁ%@wtwai Abgtis
includ Cl{bé':l‘ﬁ@&'mgeﬁi R fs 2 Aoatthrdiis, 18{211 LB RRARGhE @gorﬁéruﬂ)nephntls

Inase inhibitory éffect in a warmblooded
mﬂarrmmatmmlbowb fisessenteanspRAt refketompolndihgxnalmed honermagrog dllografts

ph eut caII pacce bl e sal.t the eof
and sk s, ARGRsiBio, Dot AgbamprS Pleatn SRl RPEfe
pulmo‘ﬁfaryﬁﬁse@ﬁg 'dldb@fé@ @hd ﬁlfnfoﬁﬁ:t sldrm1§’ord<¥ie§ Eﬂ'ﬂl\ﬁl@@?@ﬁlaﬁﬂ lafi® L angerhans
such as man. 23. A conpound of the fornmula (1), or a
cell higtieoytastsdntei waim-hloadedeptimpl sick a$ manher eof , as  cl ai ned
in any one of clains 1-7, for the treatment of
nmel anoma, papillary thyroid tunmours, 20

21. chdoafigund af therforsla (Dpéwp}m&ﬁ@@lutlcﬂwcbmatﬂass:lefhereof as
| ung cancer, | eukeni as, nphoi d mal i gnhanci es,

claimedsin@ny Ona 8t datnss b/ cowdle nrﬂdltqtﬂ@n iof 3 &SF- KX feye inbibigeestfect ina
sA4f pancreas, and prinmary and

“mnngggﬁ%géﬁ?uggﬁﬂgitunDurs of the skin, colon, thyroid,

Iungs and -ovaries. 25 24. A corrpound of the fornula

or a.p ce aII accept sal t thereof S

2. oty BEY e O s v ERSe G e efed e Seiblisteodres
cla1m&f B3y on@%ﬁ&l‘aﬁﬂs 1J? | ﬁﬂ@ﬂpro&t@f’t%h%@hﬂ ant®RAQREfERNn a

pr ost at e, dney and pancreatic tunors;
Warmi’@@dﬁdanm@lémlaﬂahmgnanm es including nyel odyspl astic

syndrone, acute myel ogenous | eukem a, chronic

nyel ogenous | eukem a, non Hodgkin's |ynphoma,

23. Hod@shpgbuad OF grRasemulal)t bid ghametctivalBngtcetabioisslt Greof, as
| ynphocyti ¢ | eukem a; and glioma, squanous cell

claimedhinciny g ob flaitpe s B rbgiieatmenf| of @?ﬁ&%{omﬂup% lapyehypihgmours,

iAoy o YRS ORISR iy mpd

maligfdnciespear@nqinas aetsantancalih thedoee iditely cblsdder, pristatepbreasi and

cl ai d.in any one of Ialmsl eteat nt of
pancreasnid TRy aat SeFUEEREs %l@ours 85%@&3& 6eleg. iy Weﬁ:? and

ovari@vari ectony-induced bone | oss, orthopedic inplant
failure, autoinmune disor ders i ncl udi ng systemc
| upus erythematosus, arthritis including rheumatoid 5
arthritis eoarthr renal i.nf n_an
4. Pt B ap i< BRRRIN, poa pFRse BT RO o B thereof, as
claiméd BNl oas tof CRIAS 1170 forithelrétdingat JTdRcst, angidh0 BRAGET E@Wical,
all ografts and skin xenograft, at her oscl er osi S,

endomﬁré@lb pipstarg, B ey am) pagecatic tuma; hecopiplogiea mpalignancies
1nclucﬁﬁ'é Hl?f@l%{iyqués?l% %?ﬁdrogxe,a?c%{eelﬁyelogenous leukemia, 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.



and chronic skin disorders including psoriasis and
Langerhans cell histiocytosis. 10 26. A conpound of
wo eosb@a4g 1 V). (RA)n R3I NH O R2 \ \ OH R N PCT/GB2007/004263
wherein R1-R4 and n are as-Hefined in any one of
claims 1-7. 15 27. A conpound of formula (V): (R4)n
~ i ' I

25 ok PN oIS forbuls 1 on 3 oA OHAUY dopertold Bt YugBE
claimezioin\aay 206 8f 0188148 7 POT (1EBRAA6T¢10 04 ARor-asi@iate® 8stedlysis,

1 f for.nyl M): (R4 R3. NH R2, CN N
oo MR G s OB S L2 O B
autoinfth@dd Eisdhddrs ifclddng 4y siehib dhuk QFytRERSH @sﬂ&tﬁit@ﬁél&@ng rheumatoid

_kinase inhibitory effect in a warm bl ooded aninma
5 arthritisy efeeasthpitin, renal infiamomationsandrglomesad anephritish inftencroatpryi iseveel

. 1.0i | t e i.mal,,an  effective amuynt. of a
d1seasg;gtge1€ghlr§]1§te%iegg%r} ﬁlﬁzfu?m(gl r)ae{rl]él%?xd gog%gllagggve%]‘[org@gfg |a§}H SKin%end graft,
atheroaelei®pis Abllesitys A Izhdimer €DfseasepéhrehidioBBielictiRe POMEHARy @hease, diabetes

claing 1-7. 10 30. A nmethod for producing an

and chyprip skigslisrdess mehdingpsaripps mdl aegewna aelhhistioeytesis. as
man,

10 26. A compound of formula (IV):

R,
R®° NH O
RZ
X OH
1 e
R N
av)

wherein R;-R4 and n are as defined in any one of claims 1-7.

15  27. A compound of formula (V):

RY,
R° NH O
2
R N O/R
1 s
R N
)

wherein R is Cy¢alkyl and R;-R4 and n are as defined in any one of claims 1-7.

20
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in need of such treatnment which conprises
adm nistering to said aninmal an effective anobunt of a
w@eooposmdas of fornmula (1), or a pharnaceuti cal | BCT/GB2007/004263
acceptable salt thereof, as7¥tained in any one of
claims 1-7. 15 31. A nethod of treating nel anoma
28. PaRidnRuMd bRt dwjour s, chol angi ocar ci nomas,  col on
cancer, ovarian cancer, |lung cancer, |eukem as,
| ynphoi d mal i gnanci es, carci s and sarcomas in the
l'iver, kidney, bladder,(R3) 9% , breast and pancr eas,
and primary and recurrent K d tunours of the skin,
colon, thyroid, lungs and ovaries in a warm bl ooded 20
ani mal , such as man, in such treatnment which
conprises adm ni stering animal an effective
amount of a conpoun@?of # (JONoOr a
t hereof, as cl ai ned
Ajmet hod of treating
breast, ovarian, bl g , NTcal, endonetrial,
prostate, lung, 25 kidney and pancreatic tunors;
haemat ol ogi cal mal i gnanci egvi)ncl udi ng nyel odyspl astic

syndrome, acute e| ogenous | eukem a, chronic
Whereﬂilgl'g@@%ﬁé‘rq aéﬂ?gﬁ?(lcﬂ,n WY PnReEgRIAS &7 | ynphona,
Hodgki n' s di sease, multiple nyelonma and chronic

| ynphocytic |eukem a; and gliom, squanous cell
29.  carméthodorproducingesOphd §usnaseahhibiamteffevidala werhablooded animal,

s g B R 90 B T, SERRRILO02% i
effective @hotht SCldnipoaad BEMmWA (E)) or § PHRHaSSFiABIL QBB 8 thereof,
to said aninal an effective anmount of a conpound of
as claimed iy pry g olglaigs Iphar naceuti cal |y acceptabl e salt
thereof, as clainmed in any one of clains 1-7. 5 33. A
nmet hod of treating tunor-associated osteol ysis,
30.  oAtmehad fisipsodusiriglai ang-aviedrieefetidma-warftbio6ged@all SSch as man,
. grﬁho edi c ingéﬁai fai|ure, autoi mmune disorders
n neeg Qf Fued; trgtragad ¢ compsises adimipisiratngtte seid animal jgpieffeefive amount
, : Lo C L .
of & e O o R (5 o siphain S ey AORRRAN Ll of SAhed in any
one offydaimis lefl.sease; transplant rejection including renal
and bone nmarrow allografts and skin xenograft,
at heroscl erosis, obesity, Al zheiner's D sease, chronic
31. 1A 0hBéd btfdatiag el AR ﬁaﬁllﬁ?ﬁ%pidjthﬁ}éﬁfse§htﬁé}%%§éaf&1%rﬁas,
skin disorders including psoriasis and L[angerhans
colon gaacpr, RV &iaNFENELsiusg icancar, ieirkientiso bydehoithingignansies, feasgnomas and

in. t _whi,ch '
g W e
recurrext splidituthound of the skihacdldn, tiBfroid, has BRESWHeS 81 4 Warm-blooded

. cceptabl e salt thereof, as clained in any one of
animal, suchas may, 31 need of such treatment which comprises administering to said animal

an effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

thereof, as claimed in any one of claims 1-7.

32. 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 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
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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 compound of formula (I) or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-7.

33. A method of treating 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 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 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 (I) or a pharmaceutically acceptable salt thereof, as claimed in any one of claims
1-7.



