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WD 2008/ 090353 PCT/ GB2008/ 000256 -1 3 -
Cl NNOLI NECARBOXAM DE DERI VATI VES AND THEI R USE FOR
WOpRBHPPRE CANCER The invention relates to chefiCdiFB2008/000256

conpounds, or pharnaceutically acceptable salts

t hereof, whi ch possess colonhy stinulating factor 1

recept or (TSEINFDLWWBCARBOXAMIDE DERIVATIVESANDIND ar e

accordingly us r tivity and

thus in net hodefHFlﬁprrSgtaEGng xﬁ%éﬂ'ﬁé%n%ﬁﬁor ani mal

body. The invention also relates to processes for the

MR UAeetivh eclabs Rdhdmidud Bompburtiopahadsacetifically acceptable salts
naceutlc%? conpaosi.tions contalnlng them and to

thereofp wgrqh NPSEEs ¢P lwéstwawa%&faewé 1geceptai(eaRdAy Kinsge ghebitory
activit gﬁrﬁ nz?% 99669&1%312 WREfu fbr f arftBEricbr acgfvlt_tg Ghd {h[ﬂls % methods of

|'ooded™ ani na as nan. ceptor tyrosine
treatmdait oA esuffRhkr siinzd bod{y éﬂlie-uﬁ‘mmhbly alsb relates & prokéssasfesthe
t hat Ia critical oIe|n cell nal 1i.ng and .are
mantichgt oD i e femiSoheorERynds et SR oe StiRing them

and to tHR&! e il GRInfRERE bf Rledich@Bnts SPHM MThe p@ﬂﬁét%edif%ﬁ'aﬁtkcancel
i nvasi on and netastasis. There are believed to be at

effect ingawarnpblogidd animak SURTKS manncl ud| ng CSF-1R. CSF-1R or

e Sedhe (b8 Tk Hlad yFF @y Lo JRRRITAE Ml

cr1tlca1Qf)let1h eelt biagsllihg hndd isvalleing awakiBtyCoftSahicer frélﬁteﬂ phatkads
yrosi ne _kinase 3 (F1t3) and, Pl atel et derived growh
IHCIUdIP&@?IéPrqhé‘?,Té%% ﬁuré(IVélhc?an@F’mSR{ﬂé(ﬁ%}on pmstprgestpsis Alherg qre

behevédqs%g aK1eQ DR iR @_l?gﬁrkl ﬁslgfﬁgfr %;thqﬁmn the process of

tunori genesi s. expressed as an
i@SH Rroe cAB86 vkdSarigirhlyridmbifiad as nreoineogena tvelfms ﬁmmmhﬁeﬁejane

TR R T e )
tyrosm%, g(?ﬁaﬁé 3 QMﬁ%ﬁd Q’iat@l!: ol Vedtg?(?wﬂh dfgagtdreEgE{t?%?En&B(PBG@%

e receptor resu t1ng neriz

PDGFR}. exlpdfahesediiydsed have beén tdi{ﬂmﬁ&d&pﬂ@rprawés stivaegigendsis. CSF-1R
activation of  downstream signal transduction_ cascades
is nornee@y Fxprspesdras apiipartyre dpQ Ry drapspembragg grotgy gnd ultimately results

r
i R 9300, AN L SSOIRSF Rt NN oons
stlmulathgl factbn(j‘M—(Iﬁfr asnﬂl@lf)—rl)g@%]lgamdsfoa@SEﬂlRl basls tdithe receptor resulting
1Jo i t.heli al cell1 ucts and . alveoli in,
in dimigebige: 4yt PhtPh Roigh DL TEeptet fd b eaunt hitiilign of

downsfeSiin 31@n§1%¥dn¥dﬁdt1@ﬁ c8dchday d(@{JeSh&IIP BiBERN lﬁﬁ?ﬁ?é R&a 1988 948:
survival, notility and fferentiation o t he

225-24%nocyt el macr ophage i neage The mature macr ophage

TR SRS e 1B PR B nose
and théinNbéselihatBbw pashenite@ A4 welldk e ¢pithdBal @3§§ of the Bu@X afid4l®eoli in the
30 osteoblasts secrete CSF-1 and activate the receptor

lactating, bycat germarpgingy ygasiitisBtes CPELR aqtivatiqmstimulates the proliferation,

s TR0 UL RS} b s o

mature macrophage plays a key role in normal tissue development 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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CSF- 1R axis plays an inportant role in placental

devel opnent, enbryonic inplantation, WO 2008/ 090353
weOeCHs@BeBe8/ 000256 -2 manmary gl and ductal an#8CT/GB2008/000256

| obul oal veol ar devel opnent 2a_nd lactation (E. Sapi, Exp

Bi ol Med, 2004, 229:1-11)." Transfection of CSF-1R
wth or without CSF-1 induces transformation and i

( n._.
mammariy\ahandt dwetst peyblobeloalyeeler fgvatormapRandlagigion (rjeph Exp Biol Med,
anyl.osa cells. Autocrine and/or paracrine 5
2004, Z%Pangbi ng nechani sns have been inplicated in the
aGhnsyettiod bf OBFGRwitR o withbet CSPmtndweps tredforumatiandnd in vivo
tumour associ ated macr ophage. errant expressjon and
CumorigRG TRt ORGP (RS20 oVaRE] GRpIOS: §5] Gu B OFo B Agrparerine
signalilg%fﬁgaldnﬁngmg HEH SR ate8 HK AR FeAvarRh QT (CAIFEIR B @R %imour
arran, —endonetri and a variety of other cancers.
epithel A ambi@imont asbcidied sndvanphagke drstanttedessioatand hefivation of CSF-1R
over expr essi on_ of F-1R is assocjated wt Qor .
andlor GG S pheroloyas S higin RSB L akarae i e BB
endombtial s HrfeB ofldthédaficd?b. 3y BuRbKedf st HaRe B&Bonstrated that the
regul ation of tunour-associated macrophage, which
overexheession eEASPARt islassoettadovigh pgorpregngsisfin sevietal obfhese gancers. In

.. tu ' esi s i nvasi,on [ .
additiogafie USER RSPk Blaye p BT FUE T, AR s RARRGER Bl soringed
macro;%@@,r\glﬁeh hae e pbasRedas pladi isigmificdit tele $n minddo hngibgdoesis,

_ i nase-1; in 2007045861 Aston et al_ ., and d axo
invasiog andiprograssiandEa Sapl Bsp Bid Med: R00AR2Bi bY- of 15
@‘W '673@&1%63&'%&%&6[& Miscﬁ)@gs éeﬁamﬁgﬂﬁéﬁ &f #4B-Like Kinase- 1;
traZeneca discl'oses certain inhibitors of CSF-IR
in WOM009704386¢ A stémataht amdsGhav &rouphimitdiadis@doseeerhinghlbbisoroft

ST AT e ET -
of CSI?E&)S?F@ %E@ég ﬂflx/'&%rﬁ{a@wf&ﬁﬁl BatCORRUAEs U clridiolbéstaré glih-lbltors of

R2Z N2 R/ N*N 20 (1) wherein:
CSF-1RnohdRRis domnsi thel bpsanefghe byeseslimeaméidnf r om hal o, nitro,

cyano,. hydrox t.rifluoronmethox ' oty

AFBRagl: kst u iR sRATONT - e REft g AR

C2_6al kenyl, C2_6al kynyl, Cl_gal koxy, Cl1. 6al kanoyl,

Cl1_6al kanoyl oxy, N-(Cl_Eszk no, 25 NN-(C

1. 6al kyl ) 2ami no, N-(C 1 Akl (C 1_6al koxy) ani no,

Cl_6al kanoyl ami no, N (C 1_6al kyl") carbanoyl, NN-(C

1 6al kyl ) 2car banoyl, Cl_6al kyl;5

2, Cl_6al koxycar bonyl ,R3I\I-f_1§;1

NN- (C 1. 6al kyl )ZSuI,Pha yl,
R

Oa wherein ais 0 to
| kyl ) sul phanoyl ,

wherein:

R! and R? are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C.salkyl, Cy¢alkenyl,
Cysalkynyl, Ci.salkoxy, C 1.¢alkanoyl, Cyealkanoyloxy, N-(C,.salkyl)amino,
N,N-(C,.¢alkyl);amino, N-(C.¢alkyl)-N-(C,.¢alkoxy)amino, C.¢alkanoylamino,
N-(C.galkyl)carbamoyl, N,N-(C|.salkyl)>carbamoyl, C;.6alkylS(O), wherein a isOto 2,
C\salkoxycarbonyl, N-(C.salkyl)sulphamoyl, N,N-(Cy_galkyl),sulphamoyl,
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WD 2008/ 090353 PCT/ GB2008/ 000256 -3
Cl_6al kyl sul phonyl am no, carbocyclyl or heterocyclyl;
wohers@wessRl and R2 i ndependently of each ot hePCHE3B2008/000256

optionally substituted on cgrbon by one or nore R5;

and wherein if said heterocyclyl contains an -NH

moi ety that nitrogen may be optionally substituted by
CreallylyHpignylagaipe.aehpCyslghotisteracyetyl; whergid i Foringigpegdently of

' ; i | Q. 0L K5O, e oo

e QY qE o R Rl R Pand e if s
heterocgelplocoptainsaarb N yhoietyethetaptrogersmbyp baoptydnall Ciutstikued by a group

% 4al kenyl, C2_4al kynyl, methoxy, ethoxy, acetyl,
selectetHPI > et hyl ami no, et hyl ami no, di met hyl ani no,

dRE LMY RIEAQr hhfd; N-met hyl - N-et hyl ami no, acetyl am no,

N- et hyl car banoyl, N-et hyl car banoyl

NoNsd) grel; hy| car banoyl , N, N-di et hyl car bamoyl ,

o] ﬁt {]@K!Céelﬂ-fet qﬁé@?ﬁﬁ%ﬂ?}%{w, 1%25{%3}, Eﬂﬂl%ﬁ%)%{hto)@éggporomethyl,
amindg tAYOSY lcRibamoll, mdi’f@lpl‘.[\tl_gmt;ﬂ%ﬁﬁrh C1.4BENORY GBRPINGD, 4alkynyl,
et hy

N- net hyl sul phanoyl , 1 su ghampyl . . . i
methogyNethie ¥k eesiYls acqitranBipthylamingetthylpsisiop Hapaslyylagino, diethylamino,
L R aRDYy L - eb 0y R4
N-melly TR e, e o e Ao A okt
N,N-dimethylearbamolh dyRldiethylcargamoylaNhat byl et flearbamagyl, phenyl,

e LS008 S SISl SRS L SEIELLRTP T
methcfkﬁlglz}rlﬂ&%_fl,eétﬂoﬂy@al%hﬁ N%@cﬁ%bﬂ%higﬁoﬁi, N%th}qia’lﬂ Rinfsy1.an

nmol ety that nitrogen’ may be optiona
N,N-dgmbbyistiphadoyly NaV-drethypsdpHasmtyé dr NrroethylRE:etlpdsutphiagogl;s;

it o AR B RO Rl RSl S

carbotydlit lrh@Tc? ARlefteodycli@iTh £ Ovheiéin RAMYcarboe §¢1RAMDYdr. heterocyclic ring may
mer capt o, sul phanoyl, Cl-6al k C2_bal kenyl ,

.,
be opigpnagiy|skbsiipyted on cghpi bx pne ogpggpalkk anéyherein if said heterocyclic ring

B T Y A ———
R% CI 6al kanoyl ami no, N-(C 1_6al kyl ) carbamoyl, 25 '

NNE( Q1 6al kyl ) 2car b . "C1_6al kyl S(O) a wher ei i

0 60557 eI AP BAPB B p1e 12 Came RERFRr bonyl A no.

NEEGs Kol Bﬁf&)xyano',\!}%c(r%},ﬁgﬁhé%@eg@&,pﬂeiﬁeyéarboxy,

Cl. 6al kyl sul phonyl'am no; carbocyt -
carbameyk necgapioy bulpifmoylwh esadiyh, Resalenylb €. ettt ynyh T leglkoxy,

b3 BSOS RS, St o
CBICTIRR S b stk it e b
N,N-(EeradkylpgarbrmaylcE 63k 1§(0). @hewin & infdipl 2, Cisalkoxycarbonyl,
Cusalfghs RO RHIAN AN e ORbRINA TR, cunGBLRRER Moy
Cj.salkylsulphonylamino, carbocyclyl—Rg- or heterocyclyl-R'%-; 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'%;

R® and R™ are independently selected from Cj_salkyl, C;.¢alkanoyl,
C\.¢alkylsulphonyl, C salkoxycarbonyl, carbamoyl, N-(C;.galkyl)carbamoyl,
N,N-(Cj.salkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
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N, N-(C 1. 6al kyl ) car banoyl, benzyl, benzyl oxycarbonyl,
benzoyl and phenyl sul phonyl ; wherein WO 2008/ 090353
woeCHis@3eBe8/ 000256 -4 R6 and R12 i ndependent | pCoiGB2e081000256
other may be optionally subsgituted on carbon by one
or nore R 13; R13 is selected fromhalo, nitro,
6 ang,, hydraoxy,. trifl uoronethoxy, am no, carboxy,

R an R e Y or 0, OthE g ooty Swlatkyted o carben by one or

more R¥: 6al kenyl , C2_6al kynyl, Cl_6al koxy, 5 Cl_6al kanoyl,
Cl.6al kanoyl oxy, N-(C 1_6al kyl ) am no,
NRE (le1selsateit yionphatp rroiro, dyahé, hy@adxlyyirifluibrdifethoxy, amino, carboxy,

i Cl_gal l'agi ng, N-(C
catargo 0o R T BRsyt-CRalEL 2 Blen soelivmabiy ko
C1.sallho§h Ik vl B N ' QN2 -
vt Cy Og Pﬁgx%@bmﬁf(@l%ﬁ%ﬁﬁﬁgﬁg Srelyheamino, o
N-(Cygal E}Qﬁ\@(@ isalkprnamRo, Gusalkaioybaning) y 26 ukatiyd)sastamoyl,

. | a1y b |yl - R14-
N P A Erea A, RS NR D02 Cortmnanny
C1sallsaxtysarbongtl exdinon No@ RalRylhsulshago91, W(ﬁl&ﬁﬂ”@‘?gh%“ﬁgﬂei n
noi'e a

C liﬁ i d Peteroc clyl coptains an -
-ealky %L\?I%t%lﬁ RO 158THIEYSIBNRI T gr heieroeydl vitR G-; byhegein RoUmay be
option8®Y Q¥saehitdd e byF@Pg: (5 motd k6.3 W%lege'ﬁ Efesai_do‘t}eterocyclyl contains

i ndependent|ly selected froma direc

an -NHNpReg) that nittNg 1O ChOpptionally UDKERAE) by a gﬁl}\}?)s@l'ected from R'7,;
erein RI18, 9, R20

- ik) - - NCR22) SO2- , ,
PR lseaﬁeﬁ’ﬁeﬁ)swgéﬂms eef Bometidigcd hordsdPog R °)-,
O RADHCOME 0K, S0 R RIS, s .

ndependent |y selected from anoy

b ) _
R, RCpng R & gresiariencenisitly selectdfionx ipdmpanyd G, ciybambyis,0-2;

Tl i

C1-alkytsatphiosyil, ﬁflilgm}y(becaIBEﬂnyl%arBﬁﬂoﬁ}ﬁ-(@%@a&kﬁ%}%ﬂﬁﬁ%ﬂt ly

el ected fromhalo, nitro, cyano, roxy,
NN R bR 0882k PPIMYW@@%@WJ benzoylrogd phariaiphonyl;
R pd 16 0, Cl..6al kyl ,

&SR SR ARy Mt Hentyrons
trlﬂuommlﬁ»&y, trl_ﬂelphyhahjrlnﬁn}noi::dww;@lcricmfbamdymﬁfek‘dé T iBhamoyl,
C L@lk%, ?&6%1&?@&%{, egiq:f%e %E%I)@Z %}91:, ac?ect:oextyzl maei?lyrllgrhino,
thylarhind: dinfegttynythie! & ind Wnfbigf Y L&31a | i
ethylarnnt ¢ hyl ! gﬂg?%gnﬁgéylmn%ﬁg{%xw %ﬁﬁ%ﬂﬁ%iéﬁ?tg{amm
N—metlglllqﬁ;lpqnpm@,, N ﬁﬂn{gﬂr@mnqym MM dimetityydashanpdyil Y, IV-diefi§Eatbamoyl,
N—met]'rféé—%%tﬁ%cg{i}?g}ég%g%ﬁ%&@i@ﬁ%ﬂg}dﬂﬁ%gﬁ% }91?15151(1){1]1%//1', ’ethylsulphinyl,
mesyl, Rihiysdlpiehity hetHopbeaisotlyd, dhdNydaBbin!
Nt gp nEt hyl g et hyl Zul phgrmyld;*ygr gﬁ%h}gﬁhﬁg@%%%ﬁﬂ}
-ethyl5ulpEgpdyh & LaitheRHeylobamoyi Wb distoitament o { he

N-methyweghiRphshayes to a conpound of formula (I): WO
gOOS/ 0%03%3 chélli GB2008/ 000256 - 5-

or a pharmaceutically acceptable salt thereof.

In some embodiments, the invention relates to a compound of formula (I):
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(RM) nRBHN, m O R NH2 R/ NN(I) wherein: Rl
and R2 are independently selected from hydrogen, hal o,
wai2008m9035y ano, hydroxy, 5 trifluoromethoxy, anPQo/GB2008/000256
car boxy, carbanoyl, ner capt_%_ sul phanoyl , Cl1_6al kyl ,
C2_6al kenyl, C2_6al kynyl, Cl_6al koxy, Cl_6al kanoyl ,
Cl_6al kanoyl oxy, N-(Cl _6al kyl)am no, N, N-(C
1 6al kyl )2am no, N-(Cl _6al ky N (C 1 _6al koxy) am no,
Cl_6al kanoyl am no, N ( GR*Ba
1 6al kyl ) 2car banoyl, Cl_6al kexyegar bonyl, N-(C
1 _6al kyl ) sul phanoyl , NN-(Cl _6alfkyl ) 2sul phanoyl ,
3}';%' yl 10 or
i phdependent |y of each
titufled on carbon by one
g hetgocycl yl contai ns

het erocycl yl; wherein R
other may be optiggal |yl sub
or nore R5; and wherej
an -NH noi ety that y be optionally
substituted by a 2 &t fromR6; R3 is
hydrogen or halo; "mis O or'1l; 15 R4 is selected from
hal o, nitro, cyano, hydr oxy(I trifluoronethoxy,
trifluoromethyl, am no, car)ooxy, car banoyl , mercapt o,
whereigy| phanoyl , Cl_4al kyl, C2_4al kenyl, C2_4al kynyl ,

1 et.hox acetyl, et ox nmet hyl am no,
2? hy &z%]z A ,mcgeupﬁqeﬁ‘;ﬁp’ é%‘?ﬁsg %1”8%‘%3@%% h%);ls), nitro, cyano, hydroxy,
trifluofdnmestidxyl addirel batb&dy, B&b t RO ybcarbamyl
N- et hda?y%: ar banoy!| @W I\Ifugiisﬁléﬁe%gbf Blzlalﬁ%%ﬁsﬁ b“6aﬁkﬁr@2‘éalkeﬂy]’

o2l ke bamkanoyNCretlkgnoyhat Ny(Q ailkgipatino, pheny! |

; 1 0@ ~e thi Q, t hyl sul phi nyl, i
j\VJ,](\é (Cﬁ?ﬁlﬁfg%ﬁﬁg r{\z’; F?l_q%gqﬁbr&-(gt_f@?@ﬁﬁwﬂﬁ k_sa}/kanoylammo,
-(C-qabtyhoampamolb nyN-(Cetdionyeabhasl c,. phanoyl ,
NAC %!ebh‘gl ulgﬂam}(l ; 1%% di rre?%y?é%npwhég%%ww’

I- é_ lﬁs‘?lg Y reafyDriipbamplyl, ﬂlgalhylsslphpﬂmgmmido; czﬁrbocyclyl
. . . : t o &
xS OB O £ R )
on carbpathyrapepe Image R repyd witeesie lifrsaftBhdleroaydpACHalalns nl -REI- oigtﬁ/ that

: ocyclic,ring.na ~5 be optionally substitute

nltrogeg glt}ag{)bne %"&08%&‘/ %}bgﬁlrtﬂfgé/l by¥A 2rapp selprsedfram Rﬁ? sai d
ﬂé‘tiehmgéﬂ&}fai[d}g contains an -NH noiety that
nitrogen nmay be optionally substituted by a group
MIsdeel from R8; WD 2008/ 090353 PCT/ GB2008/ 000256

R* is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, Crqalkyl, Cy4alkenyl, Ca4alkynyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino, diethylamino,
N-methyl-N-ethylamino, 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-ethylsulphamoyl,
N,N-dimethylsulphamoyl, N, N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;

or wherein if two R* groups are on adjacent carbons, they may optionally form a
carbocyclic ring or a heterocyclic ring; wherein said carbocyclic ring or heterocyclic ring may
be optionally substituted on carbon by one or more R’; and wherein if said heterocyclic ring

contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from
R®;
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-6 nis 0-5; wherein the values of R4 are the sane or

different; R5 is selected fromhalo, nitro, cyano,
waypadiserg3sstri f | uor onet hoxy, am no, carboxy, caCDeaB2yis/000256

mer capt o, sul phanoyl, Cl_6algyl, C2.6al kenyl,

C2_6al kynyl, C1 6a| koxy Cl1_6al kanoyl ,

C | al NN- (C
1%2??;?@%&1#% va f%ﬁl &Féﬁ%’?yﬂ{?&erﬁnﬁal koxy) ami no,
CR Gaédanalfrarihn, nitol bR, AN oy, apripo, cartory,

elrn

Cl 6 Ik )2 b
carbagopl, ﬁf D, SUPRIE armﬁw Cy. kel @ggaﬁqmwb@]xblﬁmwo
C 6@‘“&““’?61%@%“;%“3@# PRty vdgmmd, ™
N- (cmlliéla@éSﬂ&llsslllwm@rmnoomksmano%dﬁw zb%cg%ﬁkméiy %ﬁ’
NN(é k&ﬁgll)tuted on EﬁP Qﬁ one or nore g
R KD et‘ﬂh?ff}maanls ONp12, @06a1ﬂmx@ztgrbom1
Ci. salkbﬂybﬂﬁggylﬁffﬁigmbﬁ (@R%Angl%u %wﬁéﬁgﬁééwﬁ; gyl

sel ect
Ciealigd laﬁnmncalboeaﬂklyk oEhe@eddyalyOR'’-; wherein R’ mzlly be optionally

han Cl,6al koxycar bonyl car banoy
subst1t§i|ef1 Jﬁéﬁ%%)yp ne ;f¥ m%‘ﬁ ancN er(e@ i @g\lﬂ@tey@@pbfénwmhs an -NH-
m01et3b&amgdtrpgd‘iﬁﬁzy/b@é5pﬁ‘@fan9 @Nﬁstlt&@&‘g?i{ @B%elgcted fr g}]{il 5 of

relgga C{ﬁul phonyl ; wherein ependi
f’1‘¥ hefe 9P€l§'éeléibt Eiedm:add ﬁyoralibssalikyut]@@blmogar bon by
Ccal 5 e d f m hal o, nitro,
et 1@!&%1;%11%1 3@%&%"?&1 x& CarlkdCabamonky.
N,N- (Caaalkahwbamwm;m;zylober&yld&lyaamﬁ 1, Sehz6@l kY ngerfylsulll%hqnyl wherein

26al keny| | k Cl 6alkoxy
andg‘ géd ql%%e'a ﬁl— }@F H@HI }lamlh’(ﬁlleNui(ed:on carbon by one or
more Rt2:6al kyl ) 2ami no, N-(CI 6al kyl )-N- (C 1_6al koxy) ani no,
Cl136al kanoyl ami no, N-(C 1_6al kyl ) carbamyl, 20
NRF (<CElestadifyan halay manowano Qiy(ﬁ@bk&ﬂlfﬁ((@ﬁeﬂﬁﬁ %hﬁn@ c'afboxy

" | Cl.6alk b
Zarban&y% @%cagg R OX%lhgmf&f% N @nﬂ%ﬁqﬁﬁg@&,ﬁ%}@%ﬁ
alk @oybaC feylicaiib |
llloBeC ke banw atamyGRATRORIEL Y| ifpatie

C wherein R13
NGy @E‘H@tz\? '{ét @é(oe‘}ﬁ)aélaﬁ%cﬁl 659<am13dammonm(€1)gﬁlﬁy1)@ﬂghmr ein
ety that

N RIS M BT B i o by v o,
C 6alk@g{ceszayilaﬁmmml\m calRS1)EBphamhyl, M@ fgglk%z%u@gﬁmoyl

ently sel ected froma di’rect

Ci. 6a1ky1NgE£ laming ocyc YNBRI 9y @t@)ocyclya{@ N(/lm/éi)l-R,B may be
opt10naﬂ§(s@s§tute% ﬁr@&ﬁ%ﬁ? % ondbr Me 2) qq%wl%eé?lgdx{ sé'lb({] }pqt%rﬁpyclyl contains

e in pen
an -NHn sy hat bitrogin Bay by bpanll us tntdd bR gAhH r 17,
§dlg dgent Lyis sel.e teddfrozsmS 6atl ky {I;a C1 6%?eégegfﬁ1mR
co. I\PlJ(R:'g)C )ég JSE&I%SWP pea @ngs%y@éf@@hydlreiﬁpmn@%| N(R'8
- RB)?J'DS’ - 1 carbano
R, zben 42_( benzyl)ggycar bo(ir?y 2R f gﬁk }@d herem)ﬁm R”,
R | S8 lﬁﬁ@mdent yrelecRdram ﬁymgemmec i AlspenDenRtd-y.

f«f PRl I ARy R dd St el ShIO o s boxy
Ci-salkydsal el IC; 6mmm@nyl§éﬁrﬁﬂﬁ8ﬁwv +(Cy.galkyl)carbamoyl,
N,N-(Csalkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

R”, R™ and R are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl,

Ciealkyl, Ca.galkenyl, C galkynyl, methoxy,‘ ethoxy, acetyl, acetoxy, methylamino,
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Cl_6al kyl, C2_6al kenyl, C2_6al kynyl, net hoxy, ethoxy,
acetyl, acetoxy, nethylam no, WO 2008/ 090353

woeCHis@BeBe8/ 000256 -7 et hyl am no, di et hyl am ROT/GB2008/000256
di et hyl am no, N nethyl-Net.lpyl am no, acetyl am no,
N- net hyl car barmyl N- et hyl car banoyl ,

N
ethylaNhh&'diEﬁEﬂBKl_ ﬁﬁ{%yﬁi@%{ lgn&gil ]Vdmﬁtiﬂxg%\/c %ilﬁa?rﬁf}{ot figetylamino,
N—metéth:yllbamog 1, Nagthily ibatnol, MNwdnﬁEﬂB,ylcﬁﬁﬂaﬂB'yl"WN dléf}?fl%étrbamoyl

N -metﬁly eﬁ?f@%ﬁ%ﬁ%ﬂo&gﬂ?’g % . Té&yﬁg%{h%?srulp%myl ethylsulphinyl,
mes yll\éth!ylﬁlthlﬁﬁéﬁw | rﬁéth@fﬁﬁméln% %%hukgéraﬁ%&érk Z\?’J rr{,g @gﬂ?{@%moyl

met hyl - N-et hyl sul pha
N-ethsds}é@lmml &V, §aditmetltydyudgifamdyh % Nedtetasloaighaasfio: t he
: v relat stoacorrpound of formula (1) having
Nmetpglﬁ%ﬂg?"'(q‘ﬂ%a % 4)n RR6 AH]mM NO 27 X10 Rp I \
or a phariibeutiCRlBy A¢cPhthblt Q41 Hepecf] A) or a pharmaceutical ly
ceptable salt thereof, wherein: --- is selected
f eé‘i‘b?&lféefﬁhdh@mbmt@mmhs td & compoiusl @f fsrrﬁ@llaﬂ) having
formugqnq) then X is selected fromCR24 and N, 15
doubl e bond, then Xis C Y is selected fromO
and S Ais selected fromO0, S, and CR28R29; p
is 0-2; msOorl, 20 R4 is i tly selected from
hal o, nitro, cyano, dr oxy, hi onet hoxy,
trifluoronethyl, amRio, carboxy, anoyl , nercapto,

sul phamoyl, Cl_4al kyll, C2_4al kenyl .|, C2-4al kynyl
met hoxy, et hoxy, ACetW , acet oig%(k Bt hyl am no,
ie yI afi no,

et hyl anmi no, di et hyl ani no,
N- et hyl - N- et pyd Xa et hyl car banmoyl ,
N- et hyl car banoyl N-R- di WH,

N, N- di et hyl car barmy[3 N- e a\r hyl car banoyl ,

phenyl , —Y N/

formula (TA)
or a pharmaceutically acceptable salt thereof, wherein:

-=- 1s selected from a single and double bond;

if --- is a single bond, then X is selected from CR* and N;

if --- is a double bond, then X is C;

Y is selected from O and S;

A is selected from O, S, NR%, and CR28R29;

pis 0-2;

misQorl;

R*is independently selected from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.4alkyl, Cy.4alkenyl,
Cz.salkynyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methyl-N-ethylamino, 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-ethylsulphamoyl,
N,N-dimethylsulphamoyl, N, N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;
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?5 methyl thio, ethylthio, nethylsulphinyl,
et hyl sul phi nyl, nesyl, ethyl sul phonyl,
waorbisgrgasar bonyl , et hoxycarbonyl, N net hyl sul phramE2008/000256
N- et hyl sul phamoyl, N, N-di thyI sul phanoyl ,
N, N- di et hyl sul pharmoyl or N-fret hyl - N- et hyl suI phanoyl ;
WD 2008/ 090353, PCT/ GB2008/ 000256 -8 or wherein jf two
Rzr vghewpsf taoeR ogronp are enadiagps cAPOng, 1lagy TREY OB TRBK AT A
calboc écr ré orggllrl%@ ﬂ) c(‘hng %el%lﬁrh @a@@érﬁécgfg%g %1%/1% lof h&gro%chc ring may
be optﬂ@ﬁal%piub@ﬁ@ttdd}brﬁddhﬁm liytmﬁ:Cerm)re & pand \bb{eremef sid h&lemcf&xc ring
and wherein if said heterocyclic_ ri tai ns
contains\g--NRi r@p&etyt thak nlﬂpgerndﬁéy]berggpqg@ll% 61[11:;38}}56; a group selected from
RS substituted by a group selected from 5 R8; nis 0-5;
" wherein the values of R4 are the sanme or different; R7
nmys BE; whetemehdeaiubg/ofsiﬁ ae thedsame@mdifédrent; ni t ro, cyano,

ﬁjr o§)ype IQL‘{{P nﬁﬁ@?iﬁﬁf“ohaﬁég’:l%ﬂ?% E¥%fx%r?paw)romethoxy,
tr1ﬂuof€gne@1"i‘3blk§rﬁih|o; car%q,ﬁ @JiﬂSXI'ﬂM 1, niEEdabedX yulpl@zlrﬁ%)lycl QAUSH, }dglﬁalkenyl

acet oxy, nethyl am no, ethylam no, dinet E%l am no,
Cy.sallgjingt, Inyetzonyn ethony, meethily |ac¢m7e3t, mwtlasﬁﬂmmo et mleﬂrdﬁeethylammo

diethy HNP%%%WQ-?ED %g%nl\i%ﬁg taﬁﬁéi_y%x%{ ﬁ 01 EL) ’thg/lcarli)amoyl N-ethylcarbamoyl,

N, N-dixhtef1batbatio @t NyV- awﬂw@wmosnmméthyl Nnethlywatﬂmmyl phenyl
et hyl t hi o, net hYSI sul phi nyl, et hyl Su|}ﬁhl nyl ,

mEthYEhWyP@MlﬂHﬁolﬁﬂhy ulpBinhefRAsubRiHpYL, met o%ﬁg/ﬂg%l%w

oo TEA LSRR RIS e

N.N-diheteyinylbhashet NG diefitytsulphminoy & M&na’wlmy;l Fﬁethgt—shh)dnamdyl;
fci{@m Cfb@)ggf@ag%g 559;%6?23!;1? a%k gflwi? AR
Crealll 51#5841910%9%@91' N- (@ﬁ\'gaﬁlgylﬂeaﬁﬁhl@yl )Mﬁr(b@@mﬁ)cahﬁ ,i,bsenzyl,

zyl oxycar bonyl’ benzoyl " and phenyl sul phonyl
benzyklab'eea‘b@wl;‘be@mﬂ anémhemsmqnyl wher ei'n C1_6al kyl |s

0Bt RIS LA St e ESAIL B RSBl v

Cl_sal Cl 6al kyl ; R25 may be sel ect ed from hydr ogen
Eyl2 nd Cl_6al kanoy wherein Cl1 6al kyl and
r@ﬁgzeagb W@PWFIV yelegipd frpmdf%laogéﬁ ae% Mokl

a?‘; BE selbctéd ﬁg %5(31 Nk r2d 1d £ F %&ﬁﬁ?&l Wiideih € alkyl and

ey are a opt I'ona
Ci. 6alhzﬁto@t may bk optisnally; sukmfeutted on sanbdn bgbae omylotel Rring may

bst.i t t d b b
o B e Wi edaslie nitnal one ey Sy earietmeom By fme
heterocgﬂ‘ ﬂ‘i‘?g‘ %ﬁérélﬁ' §£1d RefefRYBIC r1ﬂ$iﬁa9%e %Bﬁd)&a!l‘l@'s{ﬂzlstnuted on carbon by

tut ed group sel ected from R3 may be
one OlsmbTEBCR édarfdwhnrhlgacjf @g@hetammm nmng comemeanrrl\&in m@lemyamtrogen

may bR optlona 1 %bst?tﬂgﬁtblytaugtrggp \slglectecf) fr‘omq{36 more Cl_6al kyl ;

R?® may be selected from hydrogen and amino, wherein amino may be optionally

substituted with one or more C,_galkyl;

R may be selected from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.salkyl, C, salkenyl,
Cy.salkynyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,
N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, phenyl,
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R30 may be sel ected fromhal o, nitro, cyano, hydroxy,

trifluoronethoxy, 30 trifluoronethyl, am no, carboxy,
woanisaawss, nercapto, sul phanoyl, Cl1_6al kyl, PCT/GB2008/000256

C2_6al kenyl, C2_6al kynyl, gnet hoxy, ethoxy, acetyl,

acet oxy, methylamino, ethyFanino, dinethylanino,

di et hyl am no, N-nmethyl - N-et hyl am no, acetyl am no,

methylthkqmﬁﬂyyhmanbmytﬂyllphmyl,eqﬂhx)qs\émlgglnwpyl ethylstlphonyl,

methoxp(f_:#é?‘ﬂ@et SERLBR ?&Jﬁ%ﬁmﬁgﬁ%ﬁwakm%%a&%%SS

N,N-diR&h ﬁ@%ﬁ%bﬁomaleth;@sm@tahwyt E]ﬂl(DN-rﬁéthy]J-Nht}gl,lsulphamoyl and
ng% yl sul phi nyl, ethyl sul phin
gﬂag e pmtm?mdently@ql% fggmﬂ@i@, |n1trc§ tcwg;g, @gqlrsgwflﬂuoromethoxy,

o BT AR b AR Ay i o

C,. GaIk%}fI&hbmbxW-eﬁtdxyl zsdetyﬂ) MBID)dy methyllaR8i%0, wﬂwlebmno dlmethylammo
I ndep endentI&,selected fr?n1hal h Q ethvlcarb 1
diethy apmonRyneiy Mo anBonse g0y S hEE et - cthyiggbamoy

N,N- dnégﬁlgﬁ%%’enyl nfofA W@M&thyl@%ﬁﬁ@&pN—ﬁ@ﬂh@flﬁ’f@wlcar@m@ﬂ enyl,

kynyl,” met hoxy, ethoxy, acetyl,
methymﬁ@temwmmmdnwmpmyl ethplgtlahing mesyhethyiuipkony,

o A TS R e BTN -t 1o

N,N- dlﬁleﬂi‘yﬁhlﬁfaﬁﬁbkfp ar Ragiadyisul Nl oy Neaeibgnyydthylsulphamoyl;
-N—ethylcarbanoyl phenyl, nethylthio

elisg;mthe@elemﬁdﬁgﬂns Gh-piEy 1 6aaian9y139u pﬂkmwlphwkw

ARt - LR A lEENSBE BBy e,

benzylbk}‘&aﬂjdﬂiﬁt IBythi)lyl m’ﬁiapmmlsullﬁhd}h}dj et hyI suI phanoy! or
N- net h N-ethylsulphano l;

be sel ect :6%
dn se@ler@y} odientn| l&.ﬂﬁ&%ﬂﬂon{fﬁla@érf% Fafip formula (I) having
fo1mu1%% al koxycarbonyl, carbanoyl, N (C

'kyl ) carbanoyl, NN-(C 1_6a| kyl ) car banoyl, benzyl,
benzyl oxycar bonyl , benzg?% and phenyl sul phonyl . 15 In
some enbodi ments, Lhe inventign relates to a conpound
of formula (1) ha¥in S a (IB): R33 R32 R34 R31
&GNH O R2 N2 R / la (IB) or a
pharmaceutical |y agceg e _salt thereof, wherein: 20

hal o, nitro, cyanothydr oxy,
car boxy, carbanoyl, 0,
C2_6al kenyl ,

| uor onet hoxy, am no,
p amgyl, Cl_6al kyl

formula (IB)
or a pharmaceutically acceptable salt thereof, wherein:

R’ and R? are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mefcapto, sulphamoyl, C,_¢alkyl, Cz.salkenyl,
C,.salkynyl, Cy.¢alkoxy, Cy.¢alkanoyl, Ci.salkanoyloxy, N-(Cyalkyl)amino,
N,N-(C.galkyl),amino, N-(C.¢alkyl)-N-(C -salkoxy)amino, C\.salkanoylamino,
N-(C.salkyl)carbamoyl, N,N-(C\.salkyl),carbamoyl, C;.¢alkoxycarbonyl,
N-(C,-salkyl)sulphamoyl, N,N-(C.galkyl),sulphamoyl, C_galkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R! and R? independently of each other may be optionally substituted
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C2_6al kynyl , Cl1_6al koxy, Cl_6al kanoyl ,
Cl_6al kanoyl oxy, N-(C 1 _6alkyl)am no, N, N-(C
W 26mlokydsy 2ami no, N-(Cl_6alkyl) - N-(C 1_6al koxypamiaBapos/o00256
Cl. 6al kanoyl am no, N-(Cl_ Ikyl)carbanoyl, .
NN- (Cl _6al kyl ) 2car banoyl , . 6al koxycar bonyl, 25 N-(C
1 6alkyl) sul pharmyl NN-(ClGaI kyl) 2sul harmyl
on carbG bgahk yt sokpRORyil sred) ifcaidbsteyedyglyl C@mtalﬁéﬁ’é riSHy 1ojaty that

avogsiie 3mSR AR SObl B agaRe e e T o
RET{ R2AQBHOARARE nitrol By, Hﬁfrbﬂﬁ tlbﬂucﬁﬁmetbfoxgm’rnﬁnﬁiﬁ:arboxy

and wherein if said heterocycl contains_an -

carbamnpl, eteycaptratsulphammdgensaﬂﬁgb %akkﬁﬂyloﬁabqllyyr@h&té‘fllkaﬁéd by

qbed hal

cua Gy} NSRS T S e o
N-(Cy. Gﬁmyngcl 6a¢1&fx|§7§3dmnb C maikanpilanineuNpGasaiyl)catintalky | |

al kenyl , C2.6al k I, C1, 6al koxy Cﬁlﬁé} olyl
N.N-(CE) ReahByBh - eamsxlé(@{ ) BN 5 i 102> Gy carbony
C. 6alk§g&€c§%§1ﬁr§§+ g\?n(cr:]lo bl 1)§u1 ; r{g}p zglw)‘ gcg}r%g%k%wmm no,
Cralkhlsbiph Gyl Gairy LirBazichRSybs Aot iR 15 @etcim®? eas bg opgonally

t 1.6

substltq@il%nfar@g&py%lg 8%( %’ﬂzrfn]g Xnd,\N}e(r%nTP ﬁlf ﬁ%} %gégi?ln %on?ar%ﬁna% -NH-
mo1ety%at§§tlr%eln§ﬂé3p$@%)f oﬁﬂl'l}“ﬁlbsﬁ@lféﬂ%yzpéﬁbhp E@ect@d from R'?;

het er ocycl yl wherein RS be opt| onal | y 10
taeajlndcpanéqarblyrsebytedrf@%ﬁl bﬁiklél Reglkagqyl wher ei n

c R A B R AR

N,N-(GghRGHeMbAhey theh2yl, %@l’dﬁy&lﬁo@ﬂ ebelnladﬁmad @hertyilsulphonyl; wherein
sel ected from Cl_6al kyl, C1_6al k

R and®* Gadergndsutip pbeach, otlest 5y BESPen? B’oﬁ’x‘}?ﬁtﬂu@éro&;fﬁﬂw’ by one or
more (Cl _6al kyl)carbanmoyl, N, N(C 1_6al kyl ) car banoyl ,
enzyl , benzyloxycarbonyl benzoyl and

PREMY haedtmﬁayﬂ halopaires cyanolﬁydaaxga mdﬂMmeﬁmEeamﬂx qayboxy,
of each ot her o] d on,car bon
carbanpyy] GREFCHpIO: %RI@H{%B AR S et Lt e SIGRS Y 1 o,
Cy. 6a11&¥321 C,. Qfﬂé&%myw(ﬂ Mﬂﬁﬁilmww (@%ﬂl@ﬁl)z@lﬁﬁmxy

rcapto hanoy
N-(Cy gbzk_ﬁa}hik@;shlko@aﬁaid( ¢my41 r@ylaaanqx,dwcl satlsyl)ewbwaﬁblyl

ST S VR T AP rons
CL. 6a1 @ﬁrb@ﬁfy)llﬁiﬂonﬁrgﬁ%lﬁ?bé&mﬁ@mm +(C1. 6a1ky1)zsu1phamoyl

6al kyl ) car N, N- (Cl _6al kyl ) 2car.b
1 LA Gpliey 1A e TR - P BTy - s iherein Rty be

opt1on%ﬂ[ggﬁf<slt(1?1§% ?“ ? 205 II')y oﬁ{grqg{nlégid ;?;g}%%l{g hﬁ@aér%giyhé&&@clyl contains
an -Nlﬁlmﬁiﬂty yHals ﬂiltm@anyiag\;b\; bptlortaﬂly tsom}lxtlhtydl bRagrouprselected from RY;
t
Bk MR ais gren e B giog RO AL DI -
-C(0)--NgR ‘%’c@a ZERONRY- GOl BOARRAN. o NNRFBOLYwhétein RS RY,
en

ni trog e’ opti'ona Iy substituted by a group
R%, R%é et R&chré nmepmmly sectadlfpom Rydrogen oRCEsadled and s s 0-2;

&g@pe 4 d pender?tFyl s%fec?e% fiorrr? @1 GaIl%IIIr El 6all?a%'391, C 1_6a1kylsu1phony1,
C1-6a1koxycarbony1 carbamoyl, N-(Cy.salkyl)carbamoyl, N,N-(Cy.¢alkyl)carbamoyl, benzyl,
benzyloxycarbonyl, benzoyl and phenylsulphonyl;

R and R are independently selected from halo, nitro, cyano, hydroxy,

trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl,
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-qO-, -N(R19)(O -, -AONR20)-, _S(OS

-S2N(R21) - or -N(R22) SO2-; wherein R18, R19, R20,
we200sanaBsR22 are i ndependently sel ected from hpdTapms/000256

or Cl_6alkyl and s is 0-2; Rl7 are independently

sel ected from Cl1_6al kyl, Ci_6al kanoyl,

Cl_6al kyl sul phonyl , 30 Cl 6al koxycar bon |, car barmyl

C.calligl(@- 61111@3V1k93lz yalleyny amhoxmﬂhe@,@ce% qutpébr%%thﬂwno
ethylagﬁﬂg ¥1F %H&H4 gy}&fgaﬁ eﬁ?élﬁ agzg‘g ace ylammo

N—metﬁyzllcatbhmdyf V\bﬂhhlahﬂ)amnyll; Nay- dﬁyahy)lpaﬂbymoy)lxw N dlethylcarbamoyl

N—metigglirsz’i;:é%g}gaqgt e é’bl}eay uk}yh‘.g al%rt B@M&%ﬂgg}g &t thylsulphinyl,
mesyl,géaglgﬂﬁéfj%{l,qggcﬁéﬁycarb%ﬁylcéthgf&&%o fyp%Lﬁéh{S@ﬂYﬁhamoyl

B , nethoxy, ethoxy, ace acet oxy,
N—ethytmlplyzlrmﬁl,rMN dmtdﬂ%ﬂmhphamoyu|Nrﬁ’td19thalmllupbamdylelrhy| am no,

I am no, acetyl am no,
N-me%@ﬁ%ﬂ%}ﬁ nd\ et hyl car banoyl |
NRM, g>Hreg# N.Ydrﬂd(%ﬁ%é[dh , indped@dy SERERATRY h%drogen halo, and

N- et hyI et hyl car banoyl, phenyl, nmethylt
C14a11e11hy| t hi o, met hyl sul phi nyI et hyI sul phinyl, 5 mesyl,

me nﬁy o(ﬁ%xents ;@E %Q@&@‘Lg? = tB ﬁ?ﬁﬁﬁ%ﬁ@ BPR)%hIa (I) having

formuld (BCOH et hyI sul phanoyl , NN- nmet hyl sul phanmoyl or
N- et hyl - N- et hyl sul pham)yl ; and 1, R32, R33, and
R34are each independently sel ectlBd from hydrogen,
hal o, and Cl1_4al kyl. 10 | Bments, the
i nvention relatestoacoﬁf mula (1) having
formula (1C): R32 R3] R33 A NH 0 R27 PX NH2
231 / INR-Y N foRmula (10~ I2r(1iz,arma\ceutically
acceptabl e salt th/gr/é&f\, wher ei n --- is selected
froma single and gftoubke bond; i is a single
bond, then X is selectdd from N if --- is a
doubl e bond, tﬁﬁ ' '

formula (IC)

or a pharmaceutically acceptable salt thereof, wherein:

--- is selected from a single and double bond;

if --= is a single bond, then X is selected from CR* and N;

if === is a double bond, then X is C;

Y is selected from O and S;

A is selected from O, S, NR%, and CRZR?,

p is 0-2;

R is Cy.galkyl;

R*, R, R?", R are each independently selected from hydrogen and Csalkyl;

R* may be selected from hydrogen, Cj.salkyl and C,salkanoyl wherein Cy.¢alkyl and
C)¢alkanoyl may be optionally substituted on carbon by one or more R3O;

R? may be selected from hydrogen and amino optionally substituted with one or more

Csalkyl;



10

15

20

25

Yis selected from0O and S; Ais selected fromO, S,
NR25, and CR28R29; 20 pis 0-2; R23 is Cl_6al kyl; R24,

wWe2608/00383 R28 are each independently sel ect edPETAEB2008/000256

hydrogen and Cl1_6al kyl ; R25 may be sel ected from

hydr ogen, Cl_6al kyl and Cl1 al kanoyl wherein Cl_6al kyl
and Cl_6al kanoyl may be optionally substituted on
R¥r hoybbyelanel fiomielog niRag cyarmshmgxmﬂmog@ﬂ@éy,ed

trlﬂuorcg%%ﬂ]ﬂ?gl%%%gga{}hgqu Sy R)g,lpylog%r %33 /s%lg%aé;g%;l & aﬁgrl% 26 i:llkenyl
Cs. 6a1k3P 9-” é@i@Q etyt 1etB39) nielyylR@ e bidglagtnd, dmrethglamino,

cyano, dr oxy, trifl uoronet hoxy

dlethylztmmbj M@m@hﬁtlﬁythylmnmce@mm, VV-reekhy) Woyln%(ﬁg%qaébamoyl

skt 5y S AN A s
methyltﬁkh )éih@f[fhfd)omeﬂiy[@tlﬂh!ﬂyﬂ,rﬂtlmﬁlsulplﬁinﬂt meknethplsulphonyl,

hyl - N- et hyl am no, acety ﬁgﬁge I Cali banoyl ,
methom&@bmwlcﬁhww pnylgNnne(oyiswist mpwgaféf slphamoyl,
N,N- dni;}g{hﬁle ]E)ﬁiu%% i J@%?ﬁ{}' N WWeﬁ@[-myﬂsulpﬁﬁﬁwl

ul phi nyl”,
®&h 1hsl selecrell Itf)ﬂmh hydfegathi andet nglkshl phonyl, ]
ox car bony , et oxycar bo met hyl sul phanoyl ,
IREetSh%@ egted b rogenN d?rhje(? fl phanoyl ,

80B¥ben AHachahb: qgahyl N- et hyl sul phanoyl ;
%?a%%tg%{eeagto?@d@rgﬁ hydraogen and Cl_4al kyl; 10 R32 is

slé’f‘welaattdlrfmmhylor ogen, halo, and Cl_4al kyI R33 is

el ected, f ogen..and
TE b SR R SR+ O o ol e
formulﬁRglm conmpound of formula (I) having formula (ID): R32
R33 R26 R34 NH O NI -12 R27523 PXON15 - N

><_-_.

formula (ID)
or a pharmaceutically acceptable salt thereof, wherein:
--- is selected from a single and double bond;
if --- is a single bond, then X is selected from CH and N;
if === is a double bond, then X is C;
A is selected from O, NR25, and CHR?;
p is 0-2;
R? is selected from methy! and ethyl;

R? is selected from hydrogen, methyl, ethyl, isopropyl, tert-butyl, 1-methoxy-2-ethyl,

1-hydroxy-2-ethyl, 1,1,1-trifluoro-2-ethyl, 2-hydroxy-1-propionyl, and mesyl;
R and R”, are each independently selected from hydrogen and methyl;
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formula (ID) or a pharmaceutically acceptable salt

thereof, wherein: --- is selected froma single and
wdaoisloeoisend; if --- is a single bond, then X PET/GB2008/000256
sel ected from CH and N, 2044f --- is a double bond,

then Xis C Ais selected from0, NR25, and CHR29; p
2; R23 sel ected fromnethyl and ethyl; R25 is
s@ eWéHefiF’é‘ﬁﬁﬂ?@ﬂ%en met hyl , ethyl, isopropyl,

tq{o‘t 1s*%91te¥ﬂ fl:gngj?% %(%y%ld%&%drozs 1- hydr oxy- 2- et hyl ,

1- tr| uor xy- | -propi onyl, and
%/is se]éﬁtﬁdémhﬁ@ﬂpgm éluelax;hnd methgkndent | y sel ect ed

g g ag 2008/ 090353 _

g@ﬁﬁ %hog "Hel%e di net hyl ani no; R31
'3135@5@}%%@@ﬁfo"r@ﬂ’u&%%ﬁgzﬁlbr@nd nmethyl; R32 is selected
from hydrogen, fluoro, and nethyl; R33 is selected

f rIm pothg einbedimeatsdthe invention sietesioRapnippus of frawls @bhaving
Form o and chloro. In some enbodi ments, the invention
P% es to a conmpound of formula (I) haVIng formul a
(IE): R32 R31 R33 R37 R34 NH O [EMD, - 44P N NH 2
R23 ON N fornula (1E) 10 or..a phrrracesldtl cally
acceptabl e salt thereof, whdR&in: R's sel ected
froma single and double bond,; selected from N,
and CH, Dis selected fromN, N and Cl12i E is

/\ NH o
oD J\M’ N NH,
N
R2—0 N//

formula (JE)

or a pharmaceutically acceptable salt thereof, wherein:

--- is selected from a single and double bond;

A is selected from N, and CH;

D is selected from N, NH, CH, and CHj;

E is selected from N, NH, CH, and CHy;

pis 0-1;

R is selected from C 1-salkyl;

R¥ is selected from hydrogen and C,.salkyl;

R* is selected from hydrogen, halo, and C,.4alkyl;

R* is selected from hydrogen and halo; and

R*is halo; and

R is selected from H and OH.

In this specification the term “alkyl” includes both straight and branched chain alkyl
groups. References to individual alkyl groups such as “propyl” are specific for the straight

chain version only and references to individual branched chain alkyl groups such as

‘isopropyl’ are specific for the branched chain version only. For example, “Cj_¢alkyl” includes

Ci.qalkyl, Cialkyl, propyl, isopropyl and #-butyl. A similar convention applies to other
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15 pis 0-1; R23 is selected fromCl_6al kyl; R31 is
sel ected from hydrogen and Cl_4al kyl; R32 is sel ected
wobnrasrdagads ogen, hal o, and Cl_4al kyl; R33 is seCeaB2008/000256
from hydrogen and hal o; and ,20 R34 is halo; and R37 is
selected fromH and OH 1A This specification the term
“al kyl " includes both straight and branched chain
radicala) ﬂoy Exangple U]d@nyméfﬁeﬂth dedudes phaolyl¢-auikyl, laﬁnlzy] Lephenylsthyl and

ropyl.”,are for.the str.ai chain
2 pher ity ofhe RS ety P PR AGRG: SR bRt B ancnod
CIWkR GPhibhAl sAb QMRS HE Rhéien ZRom ISR AIME" g@Bs ﬁl@@tbl Hei C
for the branched chain version only. For exanp

understqotl that| thig|defipition depdedes @lll subgtikyants @ngg@mgn fro%xrqglﬁﬂf the specified

s S R AR IS R

f Arhensrrptiol " ip Aemyt4tad, @aﬂukmy Satimeddugtemsaturated, mono or bicyclic
phenyl C1_4al kyl, benzyl, 1-phenylethyl and
ring crpBa B HYMS Of HBIGHEAtask i EGHoT b €i0sen Bomyigpgpn. sulphur or

oxygef, *\L}BE}ﬁ gh s%rﬂkﬂerbv%g% ec&d, Be QRHLR Bf‘hltl%ﬁ&?hhﬁé&e%&em a -CH,-

are ¢ rom oneo nor &' groups It rs
group Umdeptﬁinabyi bt hepllacethibg ad€{ORiand @mingrsolphdestonl Itnay be optionally

oo T s D A0SR O OTS, oI SRSELEL 2001 e

morpH¥BhE, pRpertRE pYBASI, F}u%ﬁylgPﬁ‘f'& 1, g@razbﬁfl esoRe£d1YI, IndoSyl Aquinolyl,

saturated, partially satura unsat ur at ed, nono or
thlenybulcfybd:nzodlopcplyb thiodiaaolsl, pgaemzml,ah@h@%mylvwlmhdmyu east

{ f. .t
o ST S PAEL Bl 395
imida 11T p@@Ridyl, I’p&ﬁﬁm idhfingl, isEkizolyly Mugetioylpyopiyl, anairidgne,

be repl aced O-. and a rin ul phur aton1na )
1 lsoq@mom@alwrrqbg%% %nt@é@lkd@n? Wﬁfi’tnﬁg\’ -gxidgiape guingli 36 A

W tigly
paﬂlcﬂogg%;%gﬂpﬁ&ﬁgﬁ tfie I\’éﬂn % te?(’gcy%)g/?i %3}?@28 r°alﬁy?g X%e?fﬂr %f tg ﬁwentlon a
“heterpyychdlisyd satummﬁhpaamﬂl}ysl aturated ot ths,atul{atbdl,ahﬂyﬂqcyclﬁcmlmgdntaining 5

o oS! L it o Szl e B g, e o

unless%fﬁér@)ﬂe%kmﬁ@@ "Hé@aﬁﬁh%% 'nﬂi/dg]en Binkedia OR AR ?ﬁﬁp @hrmﬁ_ﬁtlonally be
t et rahydr opyr anyl i m dazo pyrim

razi ny
replacpg by da@[(a)yand 4 gog alzlphlw atomummhmp@ynalm @mdls@r{ Wprrn&wes -oxides.

ér ca% Yo ]g)%l, ggaetgwgedpé?x{qo*}( sa urﬁgeg | héa%%g ed pg blcychc
carbo® iﬁﬂg’ﬁia@ céﬁtafhbg et ds; hﬂtdi‘élﬁ ayCHy! group cﬁyépﬁmlauir be ke@laced bya
one ect of the jnvention a "het erocycly

-c(0% ouiabast, “cgrhoehelpI'ys § S0BPAI<B 6 CONGHNE 356 atoms or a bicycli
I e
cyclolmtylg ¢roxotyclopaytyl, ayolopssiyh chaopinsenys pyclohexd, cyskhesanlybphenyl,
naphthyl trcleltrg{myq e1rr]1d:!1r|1yr1] %re (1:I oxodeH% A%artlcﬁla(r: %}rgan? : Io? ncar{agcycleyl” is phenyl.

“If two R* groups are on adjacent carbons, they may optionally form a carbocyclic
ring or a heterocyclic ring”. Said “carbocyclic ring” or a “heterocyclic ring” is therefore fused
to the phenyl ring of formula (I).

A “carbocyclic ring” is a partially saturated or totally uﬁsaturated, monocyclic ring
that contains 3-8 carbon atoms of which two are shared with the phenyl ring in formula (I);

wherein a -CHy- group can optionally be replaced by a -C(O)-. Suitable exafnples of a

“carbocyclic ring” fused to the phenyl ring in formula (I) include indanyl (carbocyclic ring is
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20 replaced by a -C(O-and a ring sul phur atom may be
optionally oxidised to formthe S-oxides. A

woceemslmoefsl yl " is a saturated, partially satur2CeaB2008/000256
unsat urated, nmono or bicycli c_ carbon ring that
contains 3-12 atons; wherei -CH2- group can

optionally be repl aced by a C(O)- Particul arl

a partidléyagabuoetipd |5ynembqe®r1ng))r@dy@phtby} ch@ogmlcgmg, ing tga)gy ugsaturated

a bicyclic ring contalnlng 9 or 10 atons.
6mem%u’f gggllgfé val ues for "carbocyclyl ™" include cycl opropyl,

28 “ﬁ&t@fo@b@llcyﬂmg”];s @ ety @ﬁl&ﬁteﬂ or totlly apeminted, monocyclic ring
cycl openten ohexyl, cycl ohexenyl, phenyl

contaigag Kt thgtpms %M]h qfq%ast qqercpéq{y s ghosqn B rﬁgggm, sulp}lur or oxygen
and tw%aa%rhﬁwe‘%rb%ﬁ%%sesh%{ed Wit ﬁﬁgtcp}’x&lg‘ri 6161 Slﬁ fi Pé/ I) whér&n a -CH,-

are on adjacen

group om d)pttrmhlly bé agpincad byabﬁ@): lahé arrmggulphuaatbat may)beyopu(mally
carbocyclic ri

ox1d1s?q ng-orrp dhg gé)f{@p% PR l&lgétaami)]gg ok o[‘lﬁﬁ?%rﬂ%'e ﬁ)éy glr.seﬁ to the phenyl

ring inl ﬁflﬂﬁ'llaﬁl)(lhéludeggxdéhn}q MY EicGinde 199 paftﬁtll§ s@tﬁfz&é@ﬁ Iémbered
saturated or total unsaturate m)nocyC icri ng

ring cartt@hingome aitreges a&m)amld@;mrwmlwl dhetorydicting iap sotelhpmesdturated

t he en info a (I wherein a - CH2-
6 me Beglﬂl%‘f?pgb?%%ﬁ‘g?fl roggn F‘té’B}n‘zced( bi/ a-C(O-. Suitable
eXaERhAplef “@1 6a11@eﬁfol91b§‘(y’c Isi deetok .o x B &bft: vzlgmﬁomemhyl”
ring in formula (1) include indanyl (carbocyclic ring

include grxem@g@rspmgoqlsexyro@bpmzoﬂmdcfdwwcatbpsylaEprheng y

“ | »
B e e
include fﬁ@m&ﬁmdyﬁcbt@nﬁdm@ld propianylamincaBExympkes of ac: e@llqﬂS(O)a whereln ais

010 25 sfe reliien <R Pioa SENBTRTENIEY FETeMBEEAT Fivsiy o

ethylsﬂfg?lgﬁ’ﬁ eﬁxa@lﬂ:@ﬁg@lo{ﬂk e clude gﬂﬂn&d&ﬂ’ afd Qééﬁylaﬂﬁamples of

on at the phen ring in Tormul
“N-(C(+dlkylyneine imchde @Hﬁl}@ammp aod ﬁthybummﬂ diAaynrdes ofepl ac ed

NN entinof B Mo fatho SRR ARDaaRBI4 "5 | X

N-eth lmllﬁtl%qyrﬁiﬂoc Ef(iuﬁﬁles f)ﬂ‘ft%qgalk@ni'lh QrePABYIY hllyllah@ 9-prbpenyl. Examples
¥ornu (1) include indoli (heterocycllc ring is a
of “Cm}ktvnah”laye @hywlal-@@mnm&@epyrml@wé@i@w ni ng one

“N—(d]éﬁ%lféﬁ%e th% ggtagggft @%&W@ip&l%@cﬂl v-{ct gylzéu'l aHo?g Exﬁmples of
“N-(C wkmztsmgg@ﬂoﬁr aresy. -kl gntoy! @ 6al kanoyl oxy”
NGO B, ReRgelss B Tk rd ! 4

N-(C %ngaﬂ’x&ﬁé gl)t%ﬂhgl gﬁ@?ﬂgﬁ%}% Pgnd e alglgiog%}ﬁnyl' Eﬁ!uﬂﬂ@s of
“MN-'(@@ﬁ@ﬂ)Kﬂnyhwl‘f ae'N, Nr(ﬁ@halkiyd)zfcmlbmnyb dimetb@hmiriocgarbanyl and

T T R T T

1soprdﬁfismﬁh%ﬁ§lpﬁk£ﬁibles 6t *U’ﬂ @H@yﬁﬁlﬁ%ﬁylaﬁﬁﬁﬁ"ar@ﬂﬁsylammo
hyl"sul phonyl 'Cl_6al kanoyl " i ncl ude

ethylspiphpny)]nyim(am 1mpgylsulm|y’gﬂnggo gfxampies(af “C.salkoxycarbonylamino™
are m@gﬁ%qagl%c)ngp] mino an({1 £ {DI}I'J[OXYC% iﬁaﬁﬁ}l@ %x%pn%leestol?yl am no.
“C.salkoxycarbonylamino” include methoxycarbonylamino and #-butoxycarbonylamino.

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

example, an acid-addition salt with, for example, an inorganic or organic acid, for example
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"N, N-(C 1_6alkyl) 2am no" include di-N nethyl am no,
i-(N-ethyl)am no and N-ethyl-Nnethylam no. Exanpl es
woh008@030%Bal kenyl " are vinyl, allyl and 1-propeRgi/GB2008/000256
Exanpl es 20 of "C2_6al ky " are ethynyl, 1-propynyl
and 2- propynyl . Exanples - N-(C 1 6al kyI ) sul phanoyl "
are N-(methyl)sul phanoyl and N- et hyl { sul pharmyh
hydrocHmemthé@bnﬁnlC sulqlmlcsﬁlqsphlqr@s trifhieapasstio, cifig or mialeic acid. In

add1t1oq\f_1 %mézg%{]%%gﬁ%ﬂy%gg%t%ﬁ@ gal of zg(omr%mnd of %he 1nve(n80n which is

suff101eﬁtL§5 adiliehis ﬁﬁﬁlk@lﬁfﬁ%tal sdlf, Efoﬂ\éx(a&ple deddiythloc @Dtasmwlsalt an alkaline
hyl am nocar bon and et hyl, am ocar bon ﬁ”? €S\t with
cath ol 98, eKApIeR @, lwwf PEGPEANB R ﬂélﬁ&&wtl@ Salt or a salt with an

organic#@?%aér% )y )i‘jiﬁ?c{stﬁ oéo(ﬁgée‘mt%xé i lg g&gfnb%})ékalﬁﬁfé a salt with

methylarﬁihg,ﬁcﬁhiewyﬁaﬂﬂnnaanmeﬂlmmnﬁqswndm mydrgldlipeony|  and
i sopropyl sul phonyl . Exanpl es of "C
tris-(2- 11Vd6%’i Yamifonyl am no" are mesyl ami no,
@H@B&?&Y £ f?a?mﬁﬁctlj ROPRARYILS] EneRY hddforgeometric

Cl_6al koxycar bonyl am no" are
1somermmmesy(ﬁa aﬂubﬁyisamﬁrs@, aaddt is tobe @&%ﬁ?%@? Riigntion

of 30 "C 6alkox c
encomyﬁéf%&il)ﬁgal? m} Sas Oé%Odn?I‘X r?‘c[ Xoglll%elg? sgiﬁegs rﬁﬂn oéb@?e&s CSF-1R
kinase SHhiiRRY SctRAGT TREBEhteR ﬂu)v‘th@Cré&&tsab hey snad 41l wfitomeric forms of the
conmpound of "the invention is,
compoamdschf datformula (Bethet pepsess %ﬁﬂ&lﬁ@aﬁ lﬂﬁ%éw’fyrﬂ?&mt}’ ‘on
ﬁ@ Ii]sg pE b dér‘s:toﬁ{ll flaY f‘%?ﬁl# Somp&inds %f(ﬁl@m)ﬁmul@ M) can exist in

| on sa Xarrp e, an I nor ganl Cc or
solvatedlad aliCas Ql(ﬁ!s(dvatéd) forehs amﬂi 85, ﬂ@eﬁl@ﬁﬁk()ﬁﬁﬁ&téd forms. It is to be

PCT/ GB2008/ 000256 -16 hy brom ¢
ndersiqu SIICI BRSSFREP PSS YA G FORREt FR EFy Bogss CSF-IR

addition a suitable phar maceutical ly
kmase%lﬁlt(frg%‘%‘qgalt of a conpound of the invention which
i Eart@l]irfuahlee of barizds ghoups sre an fallowst Sugheradyesgnaytbe ysgd where

exanple a s SS|ums t
N L L e T
herein@feramoni um salt or a salt with an 5 organic base

I ch affor ds a physi ol ogi cal | y-acceptapl e cat.i on,hf R! and

R bap B* ate sncporelently feedisd RS, salFORE R HTISHERRYE Wherem R an

. m-ne
R? md{%pqnge ?tgy?@&f:% othef {%1&? 'E)E gh]ﬁﬁgll%g%&gtgﬁgg Sﬁrbgn BP/ one or more R’;
and wh&emuf hid héteﬂmyclmaaomaiﬂm arralNR‘.enbregsthalndlrogenga@ﬁe@ optcpnally

i soneric centres ’% isoners), and it is to be
substifyrddrys greup sHegted %mil?wé‘f}i‘ﬂeb‘h 10 enconpasses al | such

0 t' ' reoi somers and geonetric isoners that
pgsses‘s"”alélEE?Lsaltﬂa ki nase inhibitory activity. The

| RVY&Ci@lkyl.urther relates to any and all tautoneric
L%; gg@gg &pm@@e&%éd@ﬁtﬁ{i Glito?rﬁ?;ga %qu%réq%?er cS@ltyl wl}erein if said
hetero%:?gl??cdﬁfﬁﬁs’aﬁf a4 hbrty t‘h@ﬁﬁlﬁbﬁbtﬁﬁﬁ@awmﬁt&rﬁﬂy silitstifedivy agroup

can exi st |n sol'vated as wel|l as unsol vated forns
selectedifrhmaR®; whereireRaispelectedyimaCesfdrns. It is to be 15

" gﬁd gg%ged}la%t Wierngwl s pféegfgg glg)'ﬁbggca?m%?péﬂmﬁ Ugherein R and

R? independently of each other 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®; wherein

R’ is C1.¢alkoxy; and



ki nase inhibitory activity. Particular val ues of
vari abl e groups are as follows. Such val ues nay be

wageas/oabssse appropriate with any of the defi nPCTaBR008/000256
clainms or enbodi nents defiped hereinbefore or
hereinafter. 20 Rl and RZ dre i ndependently sel ected
from Cl_6al koxy or heterocyclyl; wherein RL and R2
Rhapentkght | y of each other nay be optionally

A L g
piperazﬂlzf 4 %@ o ggﬁﬁsﬁiuﬁﬁ@ bh Mitropeh BS/Iatgmquﬁseﬂr}Ct@l fgcvmﬂ?ﬁ wherein

wherein R5 1s Cl _6al koxy; and 25 R6
6 is seleste@lfrﬁalﬂ(yalklel and R2 are mdependently sel ected

f 1_6al .
5 hétalgﬁ]l heils 191% ngllyggltegt:?g (ﬁﬁ& Metho eétﬁc?])glt dr I’PI}%C@%%% % yrlmv)\//herem
R! and R® nﬁi\%ﬁéﬂ&éﬁﬂy yf édlztb Sitek uta@memptlmlgbmmpsutseld@moadaohrb@mne or
erein is selected from 6al.

R2
more Rg?@dlm@é Afcrait meﬁerggcg@tcgataqugﬁ] Fgngi %[fg}at@rltmgen may be
optlonaﬁ)lg ﬁﬁ&ﬁt@& b%% é)eéeﬂ:c g(ﬁq R® 3&9h§31n' ndependent |y of

option y substituted on carbon by
@ﬁ&sﬁkﬂmmyemRS and mhereln i f said heterocyclyl

cqQntai ns a NH noi et t nitrogen may be
10 &otls BIFEILFL y%dm?l?ﬂf’éé'b ‘a group sel ected from R6;

\gé%n&lg &E;%/ngg%z é%lﬁﬁj Q@{@ékéd el M ck908h 690353 perazinyl; wherein

-17- is Cl_6alkyl. RlL and R2 arg
said piperaemd moenivd gptmalémté)auwe@lmmtreafrrk@kﬁf gioup ﬁ?lﬁ%tf@%ﬁlpﬁfr‘ﬁ

wherelg%béﬁ ﬁﬁ“ﬁ%&d‘gﬁ I‘Pﬁ%ﬂ hnlylr lﬁ’?ﬁugp;g?ggi leg from R6;

viemgir? arBﬁldbﬁenﬂeﬁtgcie@&tédrﬂmmle61zhbkydthoyd§f &hozgy) dneRaoxy,

are independently sel ect ed from ‘?iy Qoxy or
15  4-ethylpipseazaneil iyl -{sppropii@instafin- Ryl énale Rlﬂ BHBHaE R y of

5 y be optionally substituted on carbon by
rertl?)"ﬁglpg)retr&% 1? and wherein if said heterocyclyl

Rl Rfsara mdephkdemby stlgctecmommethoxpe nthosy, bmethylpiperazin-4-yl,

optionally substituted by a oup selected from RG;
1-ethylppperinr 48 of 4- 1B RATPRINEPC, 3%’6‘ 418{ R6 is methyl, ethyl,

| RO OBy ér]g: ‘BBththHI))V}} or s dbxRand RE id %@B%Rﬁrfﬁtﬁﬂt ly

sel ected from nmet hoxy, ethoxy or piperazinyl; wherein
20 1- metmplgeqazmeof sz iLreftilylpingrabie-dopl dTonisP P PR RELZitod on

Skl Gt Pofh BB el o PRopropyl
R' is ethoxy and RZ is selected from 1-methylpiperazin-4-yl, 1-ethylpiperazin-4-yl or
1-isopropylpiperazin-4-yl.
R! is 2-methoxyethoxy, ethoxy or methoxy.
25 R? is 4-ethylpiperazin-1-yl, 4-isopropylpiperazin-1-yl, 4-methylpiperazin-1-yl,
4-tert-butylpiperazin-1-yl or methoxy.
R! is 2-methoxyethoxy, ethoxy or methoxy and R? is 4-ethylpiperazin-1-yl,
4-isopropylpiperazin-1-yl, 4-methylpiperazin-1-yl, 4-tert-butylpiperazin-1-yl or methoxy.
R? is hydrogen.
30 mis 0.
mis 1.
R* is selected from halo or methyl.

R* is selected from fluoro, chloro or methyl.
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Rl and R2 are independently selected from
2- met hoxyet hoxy, et hoxy, nethoxy, 15
wa-2ea8lpo3ss per azi n- | -yl , 4-i sopr opyl pi perazi n- 1Pg¢T/GB2008/000256
4- et hyl pi perazin-1-yl or -tert-butyl pi perazin-1-yl.
Rl and R2 are independent'llsﬁ sel ected from net hoxy,
et hoxy, 1- nethylplpera2|n 4-yl, 1l-ethyl pi perazin-4-yl
mls Z,-w]sampndwizq@mqs@f&mmﬂlleyﬁme rdidfesen2 are bot h

*‘ﬁpﬁ PBf‘é’r-‘/é&‘? Wﬁlﬁﬁ@ﬁ ¢ dttt;hc ed I%ogg%g ﬁfﬁ&io‘fof’ﬂéﬂé’l 20
2,4- dlﬂ@coﬂogﬂeﬁfy@ Py fRbBef- A thy-fhotl .2 Hﬂo@rﬁinmyapaemm

is ethoxy and R2 is selected from
3ch101c1—-2ﬁ@md1ry1nbﬁnp§ér azin-4-yl, 1-ethyl pi per azi n-4-yl or

iP A gerhé I%, s&%’ ,;%f‘héé nvexﬁgp ﬁyl 4 per Ity %L&i%f%ﬁund of formula

(1) (as depict@PaLAIE) Wheemazi n-1-yl, 4-net hyl pi per azin-1-yl,
4-tert-butyl pi pera2| n-1-

R mad ﬁo%&ﬁ‘e‘iﬂﬁ%ﬁ@y erklyrs teélrfr% pggz}lg o)%y 4 }ﬁgarp%yclyl wherein R! and
R? inde%ef&e?ﬁlg e PEhAFAL Isyﬂe opti%nhlﬁpﬁfb@ﬁﬁﬁlt&l' RE&Ad bylond or more R’;

I"pr'perazi n- 4-tert-butyl pi perazin-1l-yl or
and wherdihibeyid heRiBoc}&l}ﬂl yduteigenn -SH- mici@y thatniteogen nRy begptionally

sel ect ed froi‘g glo 0 rrethyl R4 is selected from
substitytpd, BY 8 SrQUR G168 WD 2008/ 090353

If{:'géﬁﬁ%ggé{ 000256 -18 n is 2; wherein the val ues of
R4 are the sane or different. R4, n and the phenyl to

whischh t hey are attached form 2, 3-di chor ophenyl ,

A-diflu uor 0- 4- met hyl - phenyl
%flf Sdpe (gﬁﬂ&t%%/orprﬁgth or 3-chloro-2-fl uoro-phenyl .
5 ifhenat Rtk Rakies of Rhae tlaesmcetoraﬁfftﬂeet i nvention there

i s, provided a compound of formula (1) (as depicted
dbdvé»)ls%uﬁ@%laﬁd Rl and R2 are independently sel ected

|;nCC1 ﬂkoxy or heterocyclyl; wherein RL and R2
dlepé tly of each other nmay be optionally
oraph&ttb@deuhwll@rchcoeptﬂ:ﬁ«s mbnthbgeobne or nore R5; and wherein

In’lrf'ltqi%é%rﬂrr]let or ggy %/qt Sﬁ&etlgve%%og [}H:g? tpllj?wgecLX com@gund of formula
(D) (as FEhiEREGHTE) %HePén. R3 is hydrogen;

R! and R? are independently selected from Calkoxy or heterocyclyl; wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R®; wherein R® is selected from Cj.galkyl;

R? is hydrogen;

m is 0;

R* is selected from halo or methyl; and

n is 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
(X) (as depicted above) wherein:

R! and R? are independently selected from 2- methoxyethoxy, ethoxy, methoxy,
4-ethylpiperazin-1-yl, 4-isopropylpiperazin-1-yl, 4-methylpiperazin-1-yl or
4-tert-butylpiperazin-1-yl;

R? is hydrogen;



mis O0; R4 is selected fromhalo or nethyl; nis 2

wherein the values of R4 are the sane or different;
wQ30RH99353 C1l_6al koxy; and R6 is Cl_6al kyl; or &CT/GB2008/000256

pharmaceutically acceptablg salt thereof. Therefore in

a further aspect of the invention there is provided a

conpound of formula (1) (as depicted above) wherein:

AsBl and R2 are independently selected from

ko het er.qcyc |nifsaid
efséeL?E m@B?lrtanlﬂg% ?{ym“?\tﬁlﬁvwﬁm ety that nitrogen may
HRgs @R%e‘?élﬁ'tlﬁé/vzﬁl‘#@iif R ukethe B¥ma ogddfepentsel ect ed from

- wherein R6 is selected fromCl_6alkyl; R3 is
orapha’rmcmgemlly ageepteble:salttherepfi s sel ected from hal o or

5 ggﬁrg}/o&? i@ fu E F@Fref;ﬁpect OWJ ﬁ“lkfﬁnt (J?xechéﬁ%llé‘@r% F{/ ed BEof, %uﬁ(h@f formula

arnmaceut | acce
(D) (as (fe@hdted;t@wsp\ﬁzher&'ﬂﬁerefore in a further aspect of the

i nvent,on there is provided a caompound of .for
RAsndBp s le@epgséw)y iRted Fron e haryosior, 1R pberdztd 4-y1,

1ethy11'%g)g g%&g?{% ﬁ/%sag g%pgékrﬁﬁﬁ’ﬁ‘ﬁ met hoxyet hoxy, et hoxy,

azin-1-yl,
Riiispptrogan; pi per azi n- 1-yl, 4-net hyl pi perazin-1-yl or
4-tent - butyl pi perazi n-1-y| ; R3 is hydrogen; WO
10 2086):090353 PCT/ GB2008/ 000256 -19- mis 0; R4 is

ﬁ i§ 9&1&9&:({1 r&‘ﬁ‘ffdo%’ rcﬁlor@ Bt REemyDranget hyl; and n is 2;
erein the values of R4 are the sane or different;

aris 4; phereimetbe yeluend B are duprentsl & different her eof . 5
Terefor inafurt pect of the invention there

or a phamagenligaliy &c%ep&a@ﬁ%gﬁ}etéere ‘formula (1) (as depicted
above)mwhemer &ped®bf ﬁf&n%t@hﬁpﬂeftdﬁﬂ@ndmntuhds of dhesipverdion are
from net hoxy, et hoxy, 1-nethyl pi g

15  any ong o€ theyHxempéaspz .amlwceétﬁcailyuageﬁmt@ggw%ﬁ tB%rFB in-4-yl; R3

Ignorﬁ{ rraglgec? of the present invention provides a process for preparing a compound

of formula (I) or a pharmaceutically acceptable salt thereof which process (wherein variable

groups are, unless otherwise specified, as defined in formula (I)) comprises of:

Process a) reacting a compound of formula (IT):

20

dn

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

R,
H,N I

(II)
25 or

Process b) reacting a compound of formula (IV):



10 mis O; R4 is selected fromfluoro, chloro or
methyl; and n is 2; wherein the values of R4 are the
weoeans/000358li fferent; or a pharnmaceutical |y acceprais2e0s/000256
salt thereof. In another ?EQ?Ct of the invention,
preferred conmpounds of the“fnvention are 15 any one
of the Exanples or a pharnaceutically acceptable salt
t hereof . Anot her aspect of thepresent invention
provi des a process for Al a conmpound of
formula (1) or a pharnaceuT| acceptabl e salt
t hereof which process (whereinfvariable groups are,
unl ess otherw se specified, ag/defined in formula (1))
conprises of: Process R} rEM a conpound of
formula (11): R3 L I-12] 1/ /IN20 RN (I1)

wherein L is a dis %roup; wth a
(rrr)y 25 or

compound of formula ' )
Process b) reacting a compQuuNof forrmula (1V): WO

2008/ 090353 PCT/ GB2008T000256 - 20- (RM)n RB HN ~m O
2RO™MH 11/ ,NRN (IV) gr an activated derivative
t hereof; wi th ammoni a; av

or an activated derivative thereof; with ammonia;

Process c) reacting a compound of formula (V):

RY),
R* HNT" g
2 R
R AN 0 -
R N
%)

wherein R is Cialkyl, in particular methyl and ethyl; with formamide and a base;

or

Process d) hydrolysis of a compound of formula (VI):

W

(VI)
or

Process e) for compounds of formula (I) when one of R! and R? is a carbon linked group; by

reaction of a compound of formula (VIIa) or (VIIb):
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15

Process c) reacting a conpound of fornmula (V): (R4)n
RBRHNJm O R OR1 N 5 R (V) wherein Ris

wQR0Ba353, in particul ar nmet hyl and et hyl; w POT/GB2008/000256

formam de and a base; f ocess d) hydrol ysis of a
conpound of forrrula(VI) {R4)n / RBRHNM R2CN 1
I / %N 10 RN (VI) or Process e) for conpounds of

formula (1) whén.one of RL and R2 is a car i nked

group; 4 g on of a conpound of f I1a) or
(M1b): "2C 990353 PCT/ GB2008/ 000256 RA)n /
(RA)N / RBHNYWORIHNJD R N2 1 N2 ~7% L NR
N (Vila) (MI1b ] wherein L is a displa eable@roup,
vvlth a RO %w 7

r@{ formula (M1lla) orR
2

NH, NH,
L N R N
(VilIa) (VIIb)
wherein L is a displaceable group; with a compound of formula (VIIIa) or (VIIIb):
R'-B(RY:, R-B(RY:
(VIIIa) (VIIIb)

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

Process f) for compounds of formula (I) when one of R! and R? is a nitrogen linked group; by

reaction of a compound of formula (IXa) or (IXb):

(IXa) (IXDb)
wherein L is a displaceable group; with a compound of formula (Xa) or (Xb):
RL-H R*-H
(Xa) Xb)

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

trifluoromethylsulphonyloxy.
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wherein -B(Ra)2 is a boronic acid derivative or

trial kyl borane; or Process f) for conpounds of fornula
woRdoswesssone of Rl and R2 is a nitrogen |inke#8CgmamBams/000256

by reaction of a conmpound,of formula (IXa) or (IXb):

(RA)n (RA) N RHNHNJ OO0 R3 RL NH2 CI N112 L

NON R NON 10 (IXa) (I Xb) wherein L is a displaceab]e

P@Ip;is abodonix accdntmwnave;fsumlwa@r(l%agf berorispyid degivatjves

include gﬁ}ygéq)&(yi)(ﬂérl,(éf( %v)éﬁptfgﬁﬁ‘&etg?’f F? 8?% 0 )S§' ﬁmﬁble]é(ah%}aer ofa

Into anot
triak 1b%9iﬁ@@y9103o&fbldybﬁ)[é QMM (1); i I) removi ng any
protecting groups; 1ii) formng phar utically
Sp@eﬁn weiabteomsegnditions fey the élb%’ﬁllﬁ%célﬁﬁ %teé‘ng‘ﬂ WS ui tabl e

Proces.% ?)I f | 8%8){93#%8‘ ({f:fl ﬁ'gﬁa ﬁﬁb gzg(rf;be %&%8’8[}1090 offMh of formula (III) in

a solveMGHEICRPERSH D BE) aﬁlﬁethylﬂﬁmaﬁ(ldi‘a)lﬁlally wdemhcmmai camﬂldons often in the
derlvatlve sui t.abl e exanp

range off @0 G40 il0@2C, anddn serme Py Gf‘taﬁ'ﬁTfL‘?X/T ﬁdﬁmn of eetic acid.
fkléh’?ﬁ’tl%elg/e&; m’ bt kar)gﬂulza @hHxAke Eélllcﬁéﬂ)aflth SongpbunaPbfformula

I akyl borane i s

(11D) u@ngJ@Tu@ﬁng ylaﬂrrmﬁt%y 8tili}ing ny hpproprast tatelysteandtligand such as Pda(dba)s
and BIRAS e oy TBMbBHOTOIoF SRR e A pucs Qo

carbonXY'et ThERARRIMNARaIRS reﬁﬁ’l"rémhém{aﬂ tbadifidhs oFteGh dentngUIB0LE to
thanol or di met’hyl'f or mam de, usual |y under thernma

100°Cpond|t|ons often in the range of 70 Cto 100 C, and

in some.ca

éﬂqnapou&fi% 8€ ﬁi}i}l (ﬁg%ﬁa@db n‘p% ué]% fgfg#ﬁ ﬂ’ﬂiaﬂg? ?F?&Hcegzﬁ 1 or Scheme
2@662&@@ ed anh conpounds of formula (I11) using

0

aﬁéﬂl;gm\.g]gﬁ gf g{gn@;t Igtag(céélg;%m% @%ﬁﬁ@%g%%uﬁgst & tﬁey are
11terat1%rg g(?rﬁé&.{ nd§ !()Yth%g drPregitil j n?‘gg fed E? rotd§sls RSovwPfY tHBperson skilled in

oxI de cesl rbona e. The reaction
the artusual |y requires thermal conditions often in the range

Proces%fb ) 80 ch:mtdg of t](')?r%ul% (IV) and ammonia may be coupled together in the presence
of a suitable coupling reagent. Standard peptide coupling reagents known in the art can be
employed as suitable coupling reagents, for example carbonyldiimidazole and dicyclohexyl-
carbodiimide, optionally in the presence of a catalyst such as dimethylaminopyridine or 4-
pyrrolidinopyridine, optionally in the presence of a base for example triethylamine, pyridine,
or 2,6-di-alkyl-pyridines such as 2,6-lutidine or 2,6-di-tert-butylpyridine. Suitable solvents
include dimethylacetamide, dichloromethane, benzene, tetrahydrofuran and
dimethylformamide. The coupling reaction may conveniently be performed at a temperature
in the range of -40 to 40 °C.

Suitable activated acid derivatives include acid halides, for example acid chlorides,
and active esters, for example pentafluorophenyl esters. The reaction of these types of
compounds with amines is well known in the art, for example they may be reacted in the
presence of a base, such as those described above, and in a suitable solvent, such as those
described above. The reaction may conveniently be performed at a temperature in the range of

-40 to 40 °C.



Compounds of fornula (11) may be prepared by a
nmodi fi cati on of Schenme 1 or Schenme 2 (see below). 15
waanpmuesds of fornmula (111) are conmerci al |y avaricabes/000256
conpounds or they are Iitgéqture conpounds or they
are readily prepared by prdtesses known to the person
skilled in the art. Process b) Acids of fornula (IV)
LPamponmdnphformayladBV )k wap be @renstst e mpgificaiionyleislege [ or
‘ u bl e coupling reagent. Standard peptide
‘&ﬁ”nﬁgéﬁ?ﬁﬁgm$Eagents known in the art can be 20 enpl oyed

Proces3%) Bstetsall f@n@dal(V) Mgy be agert sogetlosr \Aéohafm‘lhﬁmde and a base.
car bonyl di i m dazol e and _di Célgl ohexy
10

car bodi i m
Proferaiy e eRptipr asouk Sepreabihb @dgiion of gtﬁafp%%mlga Sifiowed by the
5  base. Wi @El %q@%@zﬁﬁ%ﬁﬁhgb&%s Gbr &xa ﬁ%hio%d%oaﬁﬁ reth@'xﬁﬁ bases, eg sodium
i ona e presence of a base for exanple
methoilﬂb etﬁewbmbﬁes typicalldipagormealrat 2 tE&mperatatdfl HO0YC idiarsagtable
such as 2,6-lutidine or 2,6-di-tert-butyl pyridine.
SOh@nSﬂKﬁé@l@“Eolvents i ncl ude di net hyl acet ani de,
25
BT
conveni ently be performed &’ 'tenpgqupre bhe

r ahgesxof -40BeMfd C. SW’ gwq’gt—eé
deri i ves Ticlh Btz aci d fo exarrp CI‘§[
chiorfdes, and active e&tefs N or | @

pent akl uor ophenyl esters. The reactlon of thes@)ty

of conmpounds with amnes is well known in the artg

for exanple they may be reacted in the 30 presgncel of

a base, such as those described above, and iR aBo OB

sgatgblg sol vent, such as those described aboveon. The
may convenlentlf’ SHp@r f or o

yperat e PPt e r aRgg OEi'ﬂa"_“’Zfﬁ_f OBt
3 6y -23 Conpou N/’N\I\D
fornula (1V) may be prepared by a nodification
ScRéme 1 or Schene 2 (se@mbelomb Process c) Esters
of flormula (V) may be reacted together with formam de
condi@wis@di|a base. Preferably this reaction occurs
““?%@q entially, addition of the formam de first,
ol rowed by the 5 base. Suitable bases are al koxi de

bas for exanpl e nethoxide a et hoxi de bases, eg
§O net hoxi de. The reah] s typically perfo«K
at a enperature of 100 Cin U|tabl sol vent such
RS Conpognds of formul a pr epar
lac or(ﬁbgg Eclﬁeme 1. RPSRJRSH . NH, \@ﬁ CONH,
R\ m—m;m E%/TWF r'ePliu wﬁ:(&(
i _N Cs,CO,, PhMe, reflux N
R N Rl N//
1\ (Ve) : (Vh)
10 Scheme 1

Compounds of formula (Va) and (Vb) are commercially available compounds or they
are literature compounds or they are readily prepared by processes known to the person
skilled in the art.

Process d) Compounds of formula (VI) can be hydrolysed under standard acidic or basic
15  conditions.
Compounds of formula (VI) may be prepared by a modification of Scheme 1 or

Scheme 2.
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RNH, RR/ NH UR/ NCNV (Va) (W) (Ve) 0 NaH D
EtO-OEt YN RONa OR 3 OH O 2 R Cet POCI 3, reflux
wenodisfovesss oacetic acid | Ot OEt R N 'No R i' RCRGAE2008/000256
(M) (Ye) (Vd) Cbnditioniﬁ?t Process a) (Ill) (RI)"
/| (R&)" \ (R~)"/ O R3 NN REBRRHN] n AR5 R3
HN ~n 9 R6 R5 HNHz R COZEt Pd, (dba)3/Bf NAP R6' N |\
ProcesOEXEampeudie of fovmuRe'WemeE VIFD) can kexeacied oith bospmig acid

s S )0 P g S 5L

catalysBN PPN, 80ARAUIKIS bae it Peyssiwnh ealbohse. afherreactionpoiypitsily
or they are readi] ymt(gr epared by processes known to t h{s
perfornpesk as @rfempéritureef 109 Cher ander nHcipveys cgz}dlwpgmqggta‘glp solvent

f or.mul VI an be hydrol ysed under standard acidic
SyStemél"Ckb%Ss‘%ff’(‘anfgwag%rnditi ons. Conpounds of formula (VI) may

k@)%&lﬁ@i sffobyiula (VILH)fahé aVIiIb) caf bSehess witharialk @ibhemes of
formulg '(VIIIa)Zzglcc)lS(/VcI)?I%§ ErsideFr)g;gnfizaBr%%%sz{ﬂgioc%%gi%ons, 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 or Scheme 2.

Compounds of formula (VIIIa) 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.

Process f) Compounds of formula (IXa) and (IXb) can be reacted with amines of formula
(Xa) and (Xb) using a palladium catalyst a ligand and a base. A suitable catalyst is Pdx(dba)s,
a suitable ligand is BINAP and a suitable base is caesium carbonate. The reaction is typically
performed at a temperature of 100 °C, or under microwave conditions, in a suitable solvent
system such as toluene or dimethylacetamide.

Compounds of formula (IXa) and (IXb) may be prepared by a modification of Scheme
1 or Scheme 2.

Compounds of formula (Xa) and (Xb) are commercially available compounds or they
are literature compounds or they are readily prepared by processes known to the person
skilled in the art.

An alternative scheme for preparing certain compounds of formula (I) which can be

modified to prepare certain intermediates described herein above is shown in Scheme 2:



-24 Process e) Conpounds of formula (Vlila) and (VIIDb)

can be reacted with boronic acid derivatives of
woéaomswwessgVl I 1a) and (VI11b) using a pall adi unPcatGH29ms1000256

and a base. A suitable Cﬁ#sal yst is Pd(PPh3)4 and a

sui tabl e base is potassi unfcarbonate. The reaction is

typically perforned at a_tenperature of 100 C, or .
5

under T# crowave condi t,L(onR", in a suitable so&ve CONH
syst uch 1AC.4YPe apne/* r. Conpoynds_ot G as 2
(VI _ GYhbb)ooman by o™i th tT1al ky Res

of f .a)mJI a (\Yhéda)o and ((Vl)l | byowtader standard Sgguki
condi tions, for exanple using a Pd catalyst in the
presence of a base in a suitable solvent, for exanpl gn
DMF typically at 50C. Conpounds of formula (VIIa)|Emno 2:1)
(VI1b) may be prepared by a nodification of 10 Sch&we™s
1 or Schene 2. Conpounds of fornula (VIlla) and

(M 1lly, are commercially all abl e conpounds or fst REy
ar e, it eAalon_e eegmpounth GNFar &) o8k (ffig y Ppm?kﬂmz“
by prs§@s Itk o % .8on sk @i n N
Précess 1Y) Conpounds of' fqrnula (I Xa)*and (I XB) Gap be
reacte® i th ami nes of foﬁrrlrlul a 15 (Xa) and (Xb) Using
aCoqg;tlo,Lsa\di um catalyst a |ligand and a base. A suitable
chtr@dsysit |s Pd2(dba)3, a suitable ligand is BI NAP and
a suitablespase is caesium carl te. The reaction.i
typi cdfy_~performed at a t el ure of 100 C, or

]

under m crjgwave conditions, in gsuitable sol vent

. . H n
syst effesfich" as ¢ e¥-gene or Rdi yl'acet awiide. Coﬁspoﬂn S CONH
of Rﬁﬂﬁ}/ﬂw Xo “hrepaoeduby Re 5 CONH,
m)q_.j1 HoncQ oa,ﬁ@qla,easeo ZQ w'chenme 2. Conp

f or mul ¥ Xa) and (Xb) are COMpyRr cially available (vn
conpounds or they are literature conpounds or they
are readily prepared by pro®ésweg known to the person

skilled in the art.. An alternative sche for.

JPepaRIGRpOSiPE (DS NFUIMIEIB 10 BPRTER Qo heinge copppound of
formu%?n K28 hedid Qui:RRA Ra@RiztAiohponh€ b Reinalagy):

escri bed herein above is shown in Schenme 2: WO

2008/ 090353 PCT/ GB2008/ 000256 25 R3 R3B R3 NH2 R2

1.) HCA, |\|a|\|(2R2TiC|4(@ I / N CN PhMe,
reflux N2.) CONHR N Ri 21 YRL N
3
RP HNT R
2 R
R AN O/
R N
V)

wherein R is Cy.¢alkyl with formamide and a base, such that a compound of formula (I) is

formed;

and optionally thereafter:

i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups; or

iii) forming a pharmaceutically acceptable salt.

In further embodiments, R is selected from methyl and ethyl.
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(Va) NaOAc, H20 (Vi) CONH2 (Vi) KOH EtOH H20 (2:1)

ref lux 7 days R3 O R3 C R3 OHR, CND POCl 3 R2
WEOMEA9@3sy SOCI 2 reflux R2 CO2H Et 3N, CH2CI 2 PCH/GB008/000256
2.) NH4O0H(aq), | / N -N _'6_Nreflux R1 N acetone RI N
(Vm (M) (Vk) Conditions“of process a (R4)n (R4)n
(RAN/ n RERHN1 NN RS RZHNIn KOHR5 R3 HN In

R2 CNR5, R6 ,NCN Rs tertBuOH, reflux ' Pd dba Rs Ri

Cs2 DIVA 0. :
e 0l Dl o Tl B o
formuld @) ﬁ&&lé&d@ief&@.@(ﬁﬁfﬂﬁﬁg hydrdiyeingg cenpompdofitdrofila (VI):

formula (1) as disclosed herein conprising reacting a

conpound of formula (V): (R4) R HNJ M2 0I-IR 5
RN (V) wherein Ris Clr6a ith formam de and a
base, such that a conpound of la (I) is forned,

(VD)

such that a compound of formula (I) is formed;

and optionally thereafter:

i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups; or

iii) forming a pharmaceutically acceptable salt.

In further embodiments, hydrolyzing is performed by mixing a compound of formula
(VI) with a metal hydroxide and a branched alkyl alcohol.

In further embodiments, said metal hydroxide is potassium hydroxide.

In further embodiments, said branched alkyl alcohol is a tertiary alcohol such as tert-
butyl alcohol.

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and modificatiqns include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group

using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
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and optionally thereafter: 10 i) converting a conpound
of the formula (1) into another conpound of the
woanesuwessgl ); ii) renmoving any protecting gr oBOE/GB008/000256
iii) formng a pharmaceut_iﬁ_l |y acceptable salt. In
further enbodi nents, Ris Selected fromnethyl and
~ethyl. WO 2008/ 090353 PCT/ GB2008/ 000256 -26 1n.sane .
conditienshari thee intepduetien ofrikale Biompr RatHewar exgmples rog gdfiggfions include

rooduci ng_a ¢ f - . .
v DT NP gt tuicn v
a nicke{ éhélt%lyst Q)R&):ﬁnientd Rﬁlfl H}Nn'imlieﬁﬁeﬁhbeloﬂ HydrdRhMrichc{dvith beatng;

_ that a conpound of ), is f ;
oxidatigrpef Akl an ﬁ]éYléléiP]P@g’l.r g‘?ﬁlgﬂéﬂw}' n 8 r ge g onp gﬂ g d of the
{It?wglﬂlﬁl?o td %Pé)'r&tia‘?ec?@ﬁ{ DeonfeUTRLALCRIns hltatibRdd Rerdn (d thay be

enovi g any protecting groups; or 10 iii) formn
necessay/idbarablce protectlany sercsitiyt @bl is die compoufids. {The instances where

e R o B Wil PG TR i e
skilled %{etﬁfgl‘ﬁﬁﬁéoﬁwéﬁﬁbmﬁ!p‘f&g&ing drBusthi e ueahe seosRinGe withisthndard

' | hydroxide is potassium hydroxide. In further )
practice (oo dluseation, ses 41 W. Gireanc Redectivk {Arousds kbgani Snthesis, gy, Wiley

| | h - i .
o B0} S eef  0b L s
be desisabdStol fro@bi the kibuphe seasRHthRAsactbNs inbetigied herein.

i nvention may be introduced by standard ti
S paitabla ROEAIRSHOPP SpIsANATINg o é‘f‘ﬁggan‘%?"gé o deamale: an 23!

group,&%%@%%ﬁnyﬁﬁ@%&} %i%lgh félil?‘ﬁési L8351, 8h L@k yREb&iyl ERUB! for example a

_ e processes hentioned above,
metho:@ferbagyls uibbx poaebdnyt biidadox yeatboaylpgroas $8 apdpethoxpdarenyl group,
the invention, Sych reactions and rmdi'ficati S .

for exqmpple bgg,quxapargg{ Tan aroyl grop, ?c?r&ﬁalap e g)engmgﬂ}et cbegﬁc%tectlon
conditio¥s FRaRSa Potédt RiFBbEpsHHeBSskarily hSNwitie atchite of protectin
reduction oF%subst g?gtlﬁelrgﬁ s, al ky atm of substi Fuent sg
group. Atk ot ehertnipder anfacglgrotp surbris on aifiaoyl@s glerycasbenyl group or an
reaction conditions for sugh C : I ;
aroy! SeREREY e FRENEHd T Sxarobls o s ff Pl S ST shob as an alkal
metal BYRO%iHE, FoseHagipid Hhii@h or sodium hydroxide. Alternatively an acyl group such
as a -butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

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

a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
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reactions include the introduction of a nitro group
using concentrated nitric acid, the 25 introduction of
wano@mgossgr oup usi ng, for exanple, an acyl hal PAde/GB2008/000256

Lewis acid (such as alumygjumtrichloride) under

Friedel Crafts conditions;“the introduction of an

al kyl group using an aIkyI hal i de and Lewi s acid
Alternatiselg hn asylmbinyl gioupsuahi asi tenkxlegrownamay berqreyen, ior grample, by

WD 2008/ 0903 /0002 27 conditions; and
hymng?ﬁEO?HY?ﬁﬂﬁ%ﬁw%ﬁ“ zwﬁaﬁgggnk?%%%bmbartlcular exanpl es

Af o6l kGBI ol o H@ﬁrbok? @rdu@dsidbt @antple, an wbterifying group,
group tO an am no grou K or exarrpl e, catal

for examv@rw@emat orcm eyl {gfoup Wihie a1y barangeqd, fr W@aﬁ%ﬁ pydrolysis
with a l}?é%fl]lc‘:]?rga% %O%@F&g%dir(g){]lg% ?)? ?cfrke%%?aﬁy ady zolgthg rbfp @i rﬂ‘é}l ¥k removed,

loto sul phi nyl or
for exambley b we @Ay with an tidydr |exahple ah @rmm &md aitchds tiifworparetic
sonme of the reactions nentlgned here

acid, orfer exasaily p erty gEUE WHCHGY EFC%XP% §WP y‘@f &%ggﬁnﬁ“‘m
over a catzﬁgﬁ%gap%?iﬁladﬂ—ﬁieo pshahces where protection is

necessary esl ra I'e "and suitabl e net hods for
[Mhe tpesitdting moepsknapive temavhd seanysionkénieht istage krethgsynthesis using

Convent i onal ectin y be used in
Convenﬁééﬁﬁﬁg’ﬁ%‘e%\ﬂwfgﬁ?@?‘gﬂ 6%\&’8%1 gcél ﬁﬁ%e (for illustration
?Je 1 WerFe@812s dgsrcﬁbg&hér\éﬁl &% AoNE ahdtHekg@Bipeovided as a further

esis, John Wley 10 and Sons, 1991). Thus, if
ﬁmnuemédﬁhammgmmnclude groups such as am no, carboxy or

%ats% h?lﬁgl%a%%% %e c%%%'oﬁ : dgeﬁlé A ?1% ?fetserkhﬁveﬂﬁgig Poés@ss

sul t
anti-caRER 0BGt Whidh @Belfeoed RrurReifiom the GHF IR &inasoingibitopy adivity of

for exanple, an acyl _group, r exanpl e.an_ al kan
the corgpapungs CUIRRS RESPAEES Y12 DHSHPicox PE SXOR! "SEE Prcae set out

bel Wexarrpl e a nethoxycarbonyl, et hoxycar bonyl or
©O%:t - but oxycar bonyl group, an aryl met hoxycar bonyl group
I1a sbae eﬁxﬁﬂhhmtb einzinkenticnaeleEs W ¢ methodrf dreatjilg epngefromprising

for exa nzo I ep ote lon condi tions f
providinge SLe giBe (1380% SUlls oh erasLne SO rs AT e
adminﬁﬂ:‘?ﬂng Q l}ﬁﬁfarrﬁﬁé%hﬁ&tl b&ﬂpoﬁt’i&&'&) y}:]-)mlﬁﬁg a Ethip@nd o fermudan(I) as

oup such as an al kano or alkoxycarbonyl group
dlsclogm}mremamagdm@mwup may be renoved for exanple, by

dr ol L |
sep e@&t? ihipls B éoﬁ%prpﬁ?q%‘?? A RPorhBldfBICSF- 1R Kinase
comp rlﬂsY 1%%6*/&‘1%1 g £CEBIRakib ¥Rl ayid arcoapplindoiopmsiagh aﬁ@h@k)sad herein,
bu

oxycar bonyl gm grm be renov for exanmple, by
and mtm%ﬁmﬁi@npowltlwséu thabGPE- 1RcFigaseds iyHtede hi or i c,

sul phuric or phosphoric acid or trifluoroacetic acid
and an aryl net hoxycarbonyl group such as a
Biolo aﬂaﬁhﬁﬂgﬁarbonyl group may be renoved, for exanple,
rogenation over a catalyst such as

ASS&YpéI(Féﬂ'llBﬁﬂcYﬁl“béﬂ PRADCIeSN 4553 r eat nent with a Lewis
agcg lbf bt @pﬁfga' ESRPR Whsidetethidetiih Uﬁf&%ﬁ%ﬁ i Ahplifled Luminescent
sul ternative protecting group 25 for ap%ﬁl mary
Proximity Blongrgengouis \ssy0(A LBt PerkimEmrerh athisgh measyas ﬂ&lﬁ’fylatlon of
e, renoyed. atment. wi.t h an
B L s
61GT§‘B tﬁbﬂe@crﬁfeﬁtbﬁfbw MYe %Q&@gé@km@se’dﬁﬂlﬁz@%ﬁf QOSBUR (i$,, amino acids
xanp e, an acyl group, fo
568-912, GeneBank ID NM_005211; (see page 25 hnes 13-19 of WO 2006/067445 for the
sequence listing)) was purified from baculovirus infected SF+Express insect cells (1.4 x 106

cells/ml), French pressed and chromatographed through subsequent Qiagen Ni-NTA,
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exanpl e an al kanoyl group such as acetyl, an aroyl
group, for exanple benzoyl, or an aryl nethyl group,
wobanosgreaspl e benzyl. The deprotection conditi ORET/GH2008/000256

t he above protecting 30 62UpS will necessarily vary

with the choice of protect ng group. Thus, for

exanpl e, an acyl group such as an alkanoyl or an aro
Superfl@ Mmltol’%?HFb gO/rl@,rmrdeﬂil,pelfd@K 206 SEE! aolurpns. Ry pica) wglidwm%%ug/l of

a suitable base such as an al kali netal hydroxide, for
(ﬁﬂpdb&ﬁﬁﬁﬁ@EWHWhunwor sodi um hydr oxi de. V[)2%08/090353

i oéﬁéﬁ)&ﬁ H80 6P ﬁle C§f81ﬁ| shiBdied in\ied predehcabyd H@iehw of the

as a benzyl group nay be renoved,
compomlaa:ﬁmitenestbyas deyetmanpen BrieBy GYenMof patibipd Q@Fsl}%tﬁn% PEY
al | adi um on- car t
subsa Gy G0 oo F Pl L SR e
were inftREcdB ATRABiéh HBIGINI a@énosine &liphospligit® (T Mhindlx buiifer el
renoved, for exanple, by hydrolysis 5 with a base such
incub ated: at<25cfiCLffor Y airiowdesiand rsactians siopRerPeadgifonf 3 of fietgﬁlon mix

consisting ogé]%&%M @pCLj%ﬁ@ étgxlfeg?%grﬁla C%Qégtgalaag}/c EICEC? é}tM/mWBSIA
40ug/mil Sh@%t'd@iﬁﬁ?&ﬁfok Beadd¢PekkinOFInfe® 67@(@&)} |4eug/nﬂe;ﬂzr;71009acoe;mor beads
may be renoved, for exa hydr ogenati on
(Perkindilarer 67603&2@) Wateswele 1a@bp@ﬂlah2$ Illgt?a\’ulﬁdﬁ %f’lq%ék
pr ot ect b
o3 A Rl B GBAA s
excitatfoB CEN- GRS Walskiok NDMA wWal ghdbBed hedi@a catnllatedasib@Ercel Fit

I nt er redi at es descri bed herein are novel and these are
(Microgpofovi ded as a further feature of the invention. As

Assaygrégg qﬁﬁﬁ%ﬁ R{,§crfeg§a§gg§;‘pounds defined in the

Bh*possess * anti - cancer activity which
|§ctfﬂzﬂbf|o$‘paﬂf1éch8F+ 1Rewhs derrntieedGBFAtRuking as enplHicd; Liugnipescent

t t f 1 h
Proxingsddameteneres AN SP G T B AhdUpeh bsrogty
phospl%%(lgﬁ\écp J)f;C§1@ AR SERARL WdtnS1atdd ol | BURAhineRyroeindipeptided pEY -

treating cancer “conprising providing a
HTRF €i$5 ie &l GAOBLIHkas descrittideghys élalle\Hlﬁ-lﬁﬂggéd kinapg ¢orpaipgf CSF-1R

. synpt o anc

o oSUREBSBlo PERn TS S P R e s

infectdd! STHEXPRAs IREQICBIE @.6Ri106 S¢1B/BD] Freh¢h mossed amﬂ)olmhomtttgsaphed
the invention relates to a nethod of 1nhibiti 366

throughlsnbwquent Qipees Nig A crpartiay Mopa HR 1/ 1) gpd gﬁaeciex SEC

oun for I ] reln, and
columpﬁ ﬁpﬁbcaﬁy]laféi g/ll %ﬁéelfé‘]ﬁel%{ Eth %C%EH?R ki nase is
The pﬁ(ﬁ &ytﬁlﬁdrﬁ OgﬁleBISH ORlisalbdtrafcihithve pr;tseﬁss and dhsegsrof TR ¢ompound of
ro phaScr een ass Act ur|f| d CSE-

intrcshs derBRHACER 1. ont SeF T R4t oh SRS REIAT) mix

consisting of 0.46nM of purified CSF-1R, 12nM pEY substrate, and 12mM ATP in 1.2x

buffer was preincubated with 2ul of compound for 20 minutes at 25 °C. Reactions were

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

phosphotyrosine-specific antibody coated acceptor beads (Perkin Elmer, MA, Catalog

#6760620). Plates were incubated at 25°C for 18 hours in the dark. Phosphorylated substrate



Proxi mty Honbgeneous Assay (ALPHA) (Perkin El ner),

whi ch neasures phosphoryl ati on of
WO hmsiwedss,

am no aci ds

t he CSF- 1R
bi oti nyl at ed pol y- gl utam ne-tyr osi RET/GB2008/000256
pepti de (pEY-HTRF Ci sBio 3g06lGT(BLD)
bel ow. The Hi s-tagged ki naSe domain of CSF-1R (i.e
568-912, GeneBank | D NM 005211;
was depstedibyes Fro/ision plateyoaderdBessyhinset} ¢50nnpexciiatiomende

as descri

(see

bed

H20Rm

emlssug’f:ilgtﬁ r%)e% §V%|%?il§é; glltid f:desf’ﬁd%akg qﬂ%@ﬁl&f‘%}gﬂ% g ?tl tsv;lgﬁgé French

pVasS eeted Mo drasthdrag tiapdtede thriovghsaysiibe quepdunds afjthe present

Ni - NTA, WD 2008/ 090353 PCT/ GB2008/ 000256
inventigp ;gémﬁralbo\ﬁméﬁdcgcmtnt%&@an 3R &G ise egaRpls

were o GTIE pr 158Y Sl

B ifey

Br e/ ok o

atron o

G]QFZ

wing results

?Her of ﬁ%su&&?&ld%cn%%d

heremgdd,bstrate in the presence and absence of the conpound
of interest d. Brag-efly—0-57 nMof

IExamplef i f i ed CSF{AfRay 3r xample| and conpgd#gy 1 (Assay 2

N wele preincubated i Bor 30 m nutes Cs%S Cso

© Reactions weré’ini NOddit{on of 90M

1 adenosi ne trilphesph ips I x buffer and <k3nM
in¢tubated at |25 C f es_andlreactions Istopp

> byladdition @n®l df detelctiof2rix ¢onsisting [pFnM
136 NaC—102rvi-athytenedi afpre—tetraacettt 70

5 1. 65ng/ n BSAS 1 Ug/ m Strept%?/i di n|donor beads> ™

4 eTKi N Bl nefjs gYP0J02) ,  4pug/ nbg pTyrl|OO accept ok 3hpads
10j(Perkin Ellmer 6760620)} Plgtes wene incubated at

5  25C for 18 hguBsiMn the dark. R%¥hosphoryl at ed 7 nM
sustrat-e—wag—deteeted—by| an Elgi‘l'ﬁ-?—ﬁ'fr—ﬁ—a{—e—feaﬁE| M

6 (Pdrkin Bl nersoe®nm excltatil®, 520- 620nm enilssi on. 02

o Daga was grappgggnd T CoUp caljgylated using Excel Fitfi3 oM
(Microsoft). |Assay [2: CSFHJR in-vitrol{AlphaScreen assay

8 15|Activity obnpUrified CSF-lFBQvas dgt ermi ned i|n-vitrgnM
using—an—Anphifi-edLumnepcent |—Prexty—Horpgeneous

0 Assay (ALPHA)<(1§é‘Mi n El ngr, I\{ﬁ@ whijch neasures 12oM

10 phgsphorytatTon f F-IR| subsgrate, |bi oti nylatgd 5 M
polly- gl ut am ne-tyrosi ne pkptide (pEY-| HTRF C sBi o

11 61GTOBLD), asjgadscri bed bgl ow. [33he Hi|s-t agged kj nase K9nM
domain of CSE-1R (} . e —hAm nolaci-ds—568-912—CenreBank

12 1 DNV 005211)PWdE pprifiefl frofPbacullovirus 20 <3 1M

13 Tnfected—SF+E g rﬁ%f rrisect cel (I 4 X 106 celI'SIM )71 oM
Frgnch presse chr omaf ogr aphed _tlhr ough subpequent

14 @ Agen N -l\rrA<3SW1erfI ow pono B8HR 10/ 10, and Superdex 3 aM
20Q SFC colu Typicallyiel lwas 322ug/l of Lell

15  pel]l et at >95%4p11M| [y. The pho§8hory| ation of the <3nM
ESH—1R—stbst rthe—pt esen andjabsenceof [the

16 conpound of Pﬁ’?‘@ egt was|det e} sm ned.| Briefly, pul of <3 oM

17 Enzlynme/ Substrrtpimdenosi ng tri zc,mospha{te (ATP) mx 25k3nM
consisting of| 0. 46nM of plirifipd CSE-IR_12nM pEY

18 substrate, ang3@¥M ATP i 1. 242 7 nM

19 <3 nM 43 3nM

20 <3 nM 44 16nM

21 < 3 nM 45 6nM

22 <3 nM 46

23 < 5 nM 47 6 nM

24 <3 nM 48 <3 nM
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mnutes at 25 C. Reactions were initiated with 5ul of
wokb@losedss consi sting of 24mM MyCL2 in 1.2x buPCe/GBa0m/000256
i ncubated at 25 C for 90 yy nutes and reacti ons were
st opped by addition of 5ul”'of Detection mx consisting
of 20nmM HEPES., 102nM et hyl enediani ne tetraacetic aci-gd-
Pﬁampue. 65ng/ M BSAssayA6pMsayaa] , 30EAGmplafl St r ept avidgsay 1 [Assay 2
donor beads g(gq%rki n El mey, MY, Catallog #676000?@, ang
Cso

No  4dug/m  phd¥etot i nel specf¥® ¢ arti body coal &df
TS GLWWWE ner, talog #6/p0620)
Pllates were |i ncubafed at| 25C ?or 18 lhours in the dark

50 Phosphoryl atled subggmnate| WO 2j588/ 09(3353

PCT/ GB2008/ 000256 | - 30 whs defeectedtby—an—Env
51 pLate reader| (Perkjn Elmpr) 6 Bnm exci t ati on,
240-620nm ehissiohDats was grapied and T Cous

cal cul ated using Excel Fit (Mcrosoft). Wen tested in

ARBorRingdb AErtRr dkpét aP@ienventivh tepe Bpsayided 4 plearmaceutical

conpounds of the present inventi o? gener.al | .
composewrrll which ¢omptipes a sprpesiad pf e fopmwe (Ropr %Béﬁﬁﬁg%e“flﬁﬁly

i N Sull t:qi ks 7 sa
acceptaé%b%‘ﬁyﬁ?r?%frl’ ?Syajesf %n?hd ?‘ger/&{bgfég%’el 2 5 Ek%gltaﬁgrrl @@t%l aa? h ey assays
pharma@EgL&Qfalllﬁﬂ%dcep%ﬂeedﬁh&hDM&arﬁtan”p| e Assay 1 Assay 2
anpl e Assay 1 Assay 2 O (C50. C50 50 0 3nM

ARICODIDGS TR Fi9y 5e Th RO PR oLoBh B G e SoSippBte a5 2
tablet of RhDARe, BeraNMedQorl BndlMiing irftratMhctd, shdcidvhedds 3inlvhiddscular,
ablet Qi GG forrhMen e N et e e e e ot 1
intravaSsubdr36 idndibn)lB 3udvils olntionsugpensianosemalyivn, fos topisal 39

.. 3nM 16 9 nM 10 3nM P .
administration as an ointment or cream or for rectal administration as a suppository.

=y

o5
T JUll

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

The compound of formula (I) 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
conditioné mediated alone or in part by CSF-1R kinase, i.e. the compounds may be used to
produce a CSF-1R kinase inhibitory effect in a warm-blooded animal in need of such

treatment.
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17 3nM 11 3nM 18 3nM 12 nM 19 3nM 13 3nM 20 3nM 14

16nM 21 3nM 1.5 6nM 22 3nM6 23 5 nM1.7 6 nM 24
waendMshId&Bs3nM WO 2008/ 090353 PCT/ GB2008/ 000256 PEBGB2008/000256

Exanpl e Assay 1 Assay 2 Ex le Assay 1 Assay 2 O

I C50 C50 O C50 C50 g 20 n gg 50 33 nM53 51 54

According to a further aspect of the invention there

iThup thevdomppuadpeltherpresent ilevention pioyiders Bethas feirfreating cancer

B R e

I'e” sal't er eofr,
anti-cahi& effefieh&lifted alonad o8 Bopadd byoihe WHibitian 5f CSF-1R kinase.
phar maceuti cal | -accept able diluent or carrier. The .
Suiep BsPmPERnG AL e aveRtion BSEXRPLEH CAPPEST BMVigT §pge of anti-cancer

proper?%[gs %ibéﬁﬂr?tekgﬂ%sskf)r? bt GSRIY %\Isdégﬁs%@ 1 haleh oBlerfaPin Whtiple

parent er I'nj ection di ng intravenous,
humanssaheus amedurived icell tiaes,) scliding butinot limited tu berastopvarian,
i nf usi on) erilgpsolutjon suspe

endomeifial. SF e { RS aliey 2R DARIFAHC IERIAS Aol A Brigloeis

lien@hcifd BRMdRle, bR ndt Belirh (I Bispiasticiynasn, acute myelogenou
ma gSU|olp03| tory. 10 In éenergﬁthﬁkgbov@comosi tbi1 ?)nsy r(r)agy ’

leukentie, ghr@pamydldganeusderkeana, inon dlodgkinisdympheme Hodgkin's disease,

R S50 R DRSO M A o
reportcih MBemalbopsictBhiid HaghoW tiRidaidiang anger. Ful@e) tumdriegsociated
~and this hormally provides a

macropltagespsistticen psspeiaferlerith Reor gergaosipin ity (rmpr dypes jncluding, but
not ling%age,gﬂpre%sﬂgeng%ﬁ?@iapfkid]ng\illv,‘]iﬁﬁg,Wdﬁgr A ‘fegvigmaﬂé’e%j, glioma,

[ dose necessari e varil e
squamdepeiciangnotpa of theesbispud, nedigadht uvedi engharomiacanddollicolat e

A TN N AR TR —
o401 1, 5 SERLC TG R )t o
tumor tibsecjateelsemtrophmgent i on there is provided a conpound of

In a further aspect of the invention, compounds of formula (I) may be also be of value
in the treatment of certain additional indications. These indications include, but are not limited
to tumor-associated osteolysis, osteoporosis including ovariectomy-induced bone loss,
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 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.

Thus according to this aspect of the invention there is provided a compound of the
formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use as a
medicament.

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

of the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
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20 the formula (1), or a pharmaceutically acceptable
salt thereof, as defined hereinbefore for use in a
wortdsedoss treat ment of the human or ani mal bo#@¢TiBB2008/000256

therapy. W have found th t he conpounds defined in

the present invention, or & ~pharnaceutically-

acceptabl e salt thereof, are effective anti-cancer
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athero§d1858is CopRsiey, AlhvinuehDikasecthredit ebstruetive pelntamany disease, diabetes
and/ or, indirectlélthrough,effect oql t unpr. as%?clated
and chyeitie slgin slifogders nchiding pspEpsipapLlanegthaps, RIS,

CRIRY f hillB B rahSRvERiRf th¥Rlivisrovided
tﬁgaggggﬁ%gg?%%%%%ggfg#%lad "ti onal ynd%catioﬁsﬁ?¥hesg
methodrfoll grathicing a OSE 1R kinakuinhiteryneffect ind werdn-br@dedanimal, such as

tunor-associ ated osteol ysis, ost.eoporaosis.includi :
man, 7P RS HYSRHiRGE B BT DR EROBaA s Apif ol Stectve
amoquét?{glta%() ottt O FITHAR (B, 8P4 PRirfabichity Agtepiibleatit Chareylis

emat osus, arthritis including rheumatoid
definedrabhveé.t i s, osteoarthritis, renal inflammtion and

According to a further feature of this aspect of the invention there is provided a
method for producing an anti-cancer 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.

According to an additional feature of this aspect of the invention there is provided a
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gl omerul onephritis; inflanmatory bowel disease;
transpl ant rejection including renal and bone narrow
wabkbwsgwedss s and skin xenograft, atherosclerosi BCT/GB2008/000256
obesity, Alzheiner's D se and 25 Langer hans cel
hi stiocytosis. A further béﬁbct of the present
invention therefore includes the treatnent of onﬁ,of
method wb treatirfg trbass e vaiiss bwider, servidab gndemsiriak prasiats, dung, kidoey and

i.ncl udi rh !
pancreai; zlggorsglgq gglfc?lf%%lga gﬁleglcgn%%% s 1g§lud1§g?ny%?c§ecﬁﬁ@5§try él%hﬂﬁ)me acute
myelog@ﬁHu@ ke RBS Chidgitd Melogero® Rakymi semBedgldh’ aﬂ);enpimnm dHodgkm s
chroni ¢ skin disorders including. psor 5 1
disease ApBIbIPH mgelpmatand §hr@§§eléftnpb?63itlﬁéﬂ}kﬁ%tap§ﬁ 1???87 S&“F‘%‘OUS ce
carcinofiy 3 e o Py LT IRl B Pl g o
warm-blesdeil nhh0) sach as masginasediof snebliteatment whmcp@rrmmgs adgnigistering

T il

A G ek @ﬂﬁtb@f:ﬂ g salt thereof, as defined
Cceptaﬁ[b?sré‘ﬁﬁ%&? or ezi\luer%l e 5865/ 000353 PCT/ GB2008/ 000256
ABomdarg b aotaddiiood] faatn@d}fdhlﬁ@mecf ofrthe inention there is provided a
roducti on of a F- 1R ki nase |nm

method of tFaHRS B -a559 ?d Q§leqlysis, ORteapOrQs! %: E)n?: d.degé {)\ga(ffegtoh& -RAduced

bone 1038, Qﬁ@ﬂop&ﬁc Irﬂﬁaﬁtﬁ‘dﬁlﬁﬂel Afoithane d1@rcﬂHr§)iﬂcﬂEﬁhg sfystemie lupils a
compound o the formul a r maceut |

or
erytheraatosst @rmrélssad;ludmﬁ éh@matmg@rtb@?lﬁ ﬁé@Ofo EiSnisapld mﬁ“atlon and
glomerBrogag}g%t rﬁé{grgrnkl%fwe"ii dﬁgﬂlec@@gfan{ &Lecﬂéﬁ 1ﬂcﬁ1dtukgerenal and bone

I -cancer a war m bl ooded
marrov Bllc@hftgsmmkasxmgrafﬁamerodcleg)stsoolaesftyx,rAlhhennfeeaDmeeseof:hromc

the i nvention, there is Vi de
obstruetysmyliAenasy d Eﬁf@%f&?‘?ﬁﬁ%ﬁf‘g ngonb? Eﬁ%ﬁ%ﬁﬁdgﬁﬁ‘@glpﬁwaﬁs and
Lange@%ﬁse&tﬂa}ﬁ%tﬁ)c fs ih P%vra%fblo@&d(iﬁfﬂlaﬂ eqichas faf, inkRE@HEsUh
manu ure of a nedicanment for use in the
treatmérit @dtictecdmmiseb ndmstisterngtpisaid, anbhal g effectiveparaeuny o€ apompound

ot BTSSR e ol REL ARt

r%l%! ﬂﬁ}i&pisﬁ&tt o€ tHEMAPPIOE the2€ istRoviiel © gl@aiﬁlaSedtreukm;m,smon

roni c nyel ogenous | eukem a, non Hodgkin's gna) ong, £
which Homgmas agcortipsund ef theipmips ) Arey RyEmaseatcal A FAREDIC Salt thereo

as deflgé%?rﬁg%}ff%]e |11%e # %SE“a@%rhggg g%hﬁl@;agtﬁ%ﬂ? {:}%}taﬂﬁé hiluent or carrier

al nmel anoma
for us@ﬁdhé BidduEitinest d PSR Kinast nhdicary difed it o vearfidlpedad animal such
feature of the invention, there is provided the use of
asmary conpound of the for mul a (1), or a pharmaceutically
a 15 Rﬁtﬁg# gé@tlotf el ERfon tBte erﬁE’d H%ﬁﬁ*n[hcelhﬁfapécﬁnpdhtlon
e manufacture of a nedicanent for uSe in the
whichtobﬁ@hﬂm cavhipdundof thefoupilaBdor zolshagmag@mgally acceptable salt thereof,
ost eoporosi s .i ncl udi.n ari.ecto uced :
as defiped ﬁgrﬁg}jlquoqeﬁﬁ RS§eciaf 3 W#lél phagm n?i e S 2 gg}lg&ﬁ dt carrier

for usé [H:t:hlz’ gid&cﬁaﬁéﬁdﬁ dntil SHRUS Bkt 1B%Wérﬁ§bﬂ%odé& rtimial dugh as man.
Ing rheumatoid 20 arthritis, osteoarthritis

r émafurthef hmmfltbﬁnmdn@flq;ll iberesriupioNisA piphpEnaceutical cémposition

whlchI c%frrllparllrygsa ztl gcgr}{poun\ﬁ’eof 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 treatment of breast, ovarian, bladder, cervical, endometrial, prostate, lung,
kidney and pancreatic tumors; haematological malignancies including myelodysplastic

syndrome, acute myelogenous leukemia, chronic myelogenous leukemia, non Hodgkin's
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di sease; transplant rejection including renal and bone
marrow al | ografts and skin xenograft,
wanhsrooexss er osi s, obesity, Al zhei mer's Di seasePCT/GBaniS®00256
obstructive pul nonary dis e, diabetes and chronic
skin disorders including pSoriasis and Langerhans cel
hi stiocytosis According to a further feature of this
lymphomapHodglon's tiseasermultipleomyelnmpang shipnislymphogytisdegkettipgnd
) for produging.a CSE-1R ki il hi f [ :
eloma, i GF BB SR O GRS e 8Fok el ibina ald olicular
lymphohlaGA b Rdn-MBb&dd £ATRrsusiess @i ni stering to said animal
an effective anmount of a conpound of fornula i

b phathenaweet S ahe ipvertcaghesiePoxided o BRI _
which cﬁgg)léig%sd%?grﬁ%&nd%? ﬁ%ﬂhﬁﬁlat@ ; gr ;II gﬂ%&%&%@%‘?‘aﬁﬁgﬂﬁg%ﬁglg thereof,

1), or.
cgmposmon

e Invention th rovi

as defife@MefiDbifoidig agdvcaribh withncgrreadeativallyracseptablmdibh ot e garrier
ani ral , such_as nman, |

: In need of such tneatgﬁnt WQH%QDHI-
for use dofbpiieaacTi AR IS REICHIEd BoLyvY BRPTRIFOYN TR g ectomy
induce(gigggl"ré%sso Bl{tll'i’ocpaelﬁ W £Rfurd QhthAubé disoRfersfincluding systemic lupus

maceéu y acceptable salt thereof, as defined,
erythenahiosse, arfaitoriniloding cheamasmd attiritisa Ostberithuitie, ispaltipflammation and

s eSS RES RO RS o RLE B g v

marrov&b{tlf%?ﬁfts AikirPrbnoBlafd stBEs0s €l €dovis Céesitf rdaisiinet' eDjsease, chronic
prostate, lung, kidney and pancreatic tum

, InNDrs, -
obstrudiiare palnodmagy diataserdizhgtramat éhrqnmkémdlﬁ%fdﬁsﬁép%@g Psfasis and
ndr .acut.e. . ' oni c

Lansc YR T EEL G IV RATARAT h sty i on

Hodglding ® a Rirheaspectikife ipventiopehaess mnvided thenise of a compound
of the féﬁ%ﬁﬁ%ﬁ)ﬁ; gpﬁ%gg&g%g%&'ah@% H%:ﬂ%o?ﬁ%ﬁd}ﬁ%%*&g%%fere in the

B IEC i Lifoch 6@ ghniail S, .

pmducg 8@ RF g? Sﬁiﬁﬁ E%rnr% Leynlggglﬂgg’ %fﬁecc ﬁmt érl\gg{ﬁnjg %dtbgv\h [ clh conp raiS ;réasn

akkedordisg e thisgaspéad of tiednweaniing theamisghrdeided the usaplmcorapouad of

RO YR P
produdtﬁ%ﬁ QF dh B8t thRP @&l id b (Ash-bi@ed hfint] stdh & mapect of

e tnvention there is provided a 10 met hod of
t Ae@rding to afstheafabue af be iownton.hers is providsp dregye of 2

i ncl udi ovard.ect omy-.i i herei
comeh i L RS 03883 i R e
beforeSH HeAfdatmbntRH Hreadt, yidremmbladdes, ceavitdls étdosneinid) prdstatg, lung,

. rheumatoid arthritis, ost_eagar hritis, renal lasti
kidney arfd panpieetio mmave hagnatieltels H@bﬁ?wr’é inglygg myglogysplastic
Lyl hots" i | 86 LIoBBndu Tk nbs MRIdgkin'
%mdﬂéﬁ%%ggge p%%la od?a Fgﬁ%ﬁgég)?%lkenog?g?F; %1ns
lymphatﬂﬁelgcégl{iﬁ'ﬁ dizesse, 1|nlbh'rpﬂet Iylyglé;tnz.hed nhlgni;: Ipnpbacssic lewkeana;and

15 obstruct.i ve. pul nonar | sease, ..di abetes_a r QRIcGa;
eliom RHATBP SRl SRR Qdhnb BLEFT S Lew uV?iW&%%R%ES?BH f6ilicular
1ynmm%§%[ hi stiocytosis in a warm bl ooded ani mal, such as

in need of such treatnent which conprises
adrtoidixtggoiafgrthes feaing of thavaveniioncthereds prayidedohapsedit 2

co nd. of farnula %%) Qr.: r i %?% defined herein
cor GRS . P PGy RSP T o oted v
before in the treatment of tumor-associated osteolysis, osteoporosis including ovariectomy-
induced bone loss, orthopedic implant failure, autoimmune disorders including systemic lupus
erythematosus, arthritis including theumatoid arthritis, osteoarthritis, renal inflammation and

glomerulonephritis; inflammatory bowel disease; transplant rejection including renal and bone
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In a further aspect of the invention there is provided

a pharmaceutical conposition 20 which conprises a
woanpmuesd3of the formula (1), or a pharnmaceuti eariGB2008/000256

acceptabl e salt thereof, _defined herein before in

associ ation with a pharnmaceutical |l y-acceptabl e dil uent

or carrier for use in the production of a CSF-1R .
marrowkdllogsdtsiant skintenggrefts skerosclerasinenbrsibl ddehedmens Hgpase. fponic

as n. In further _of Y : . -,
obstrufieiPfiged) Fieabutl BT AR Slrofls sk RUGEAURTBIFliS and
Langerlt@RREN HRSogyteaspound of the formula (1), or a

har naceuti cal | acceptable salt_thereof, as.defined
Ko GiSH- o kivee TihibieBOB PR cUpehhefeinbetore may be appiEd as a sole

har Lcal liye: i : lebB¥entibe4l .
e USSR BRSEE o) AL atsatapfen O suero
radiothwapyrobbieatteilerapy. iSath shenwtherappmay ineledefaneton aroraghdefollowing

of the invention there is provided a pharnmaceuti cal
categorigs b @BH{THAY 3G{PEh conprises a conpound of the fornula

i i i i i f@hb@ Balebf, b asedh medical
@ %B&%ré)ﬁf%??\%e Elﬁgﬁg&ttl'cgﬂés)éné%§ﬁﬁ 8le hmedica

I'n before in association with a .
oncologancaasalkyleting yseatsd&pteabnplediis-plein, wrbaphating eyclophosphggnide,

T

. exampRAGIRALE SuchURTRSiophASHEhed 0@ $-Alomatacinadcgafur, raltitrexed,

I ncl udi ng nyel odysplastic syndrone, acute .nyel ogenous
methothexatee aytasine hrabiiosidayad BEABYIECE: SRREMONT aﬂ@%%o(gf%eﬁa@ﬁ’le
.2008/ 090 P 8 nh .. bici
s A SRS BT 2000, by GR i, dembicn
mitomy AT @@Mﬁﬂdﬁrp‘c&ﬁ krﬂmahrﬁmydin) Ointionieotic sgerstios exampyle vinca
carcinoma of the esophaqus, i.gnapt uveal | anoma
akaloid it BPFETIea oS RNBTETEE R B Sh AR SRy
i i Bodl biokhstikelefoposide and
ol R b 108 Syl LB LONEALIA hecbri
teniposideTpnisaaineq tapotroen autl aimptetbediormul a (1), or a _
@ PR e e SSEER AR () dpbi SR todRlie?

raloxifRRA B e deCaldl i¥dAG L), dbdtRogeh keteplor dowa aggulators (foviexample
use in the treatnent of

tunor - associ at ed osteo] ysi.s,

fulvestysith @ptamskdgens (Or gximRle bwamt%ﬂ@n@utam&m@&a%@nﬁ GaRroterone
r di.c ir i t 0i L aor )

e, AR ERL AR Ao QLU R At

arthritis

buserdling lpiei @ st e ainplamt gusirdl &etated] eromatabe inhitstory @oragxample

i nfl'ammati on and 10 gl onmer ul onephr.i t,Ls; i ra]fl arririmt OLY \ch
as anabfovgele, ditengalee yorapaln an exsmes@ne-anddphipriess ofi P g cfiigse such as
fi tand%_ bone marrow allografts and skin xenograft,
nastai%er oscl erosi's, obesity, Alzheiner's Disease, chronic
(i) OBSEAYHidtEnAIbiEanReer tell irsasior (fod bedmeple sneaitbpedieipaiegnhibitors
. skin disorders including psoriasis and Lane% r&an L
like mgRTast 31 BbpREE of ok BRI E5R S TR P e
- ibi i ih®itbRMBELdOFowth factor
(0 Tl BE ol b (Ll y BERGAC Sth IO OR MR e
antibddedsiedosvtlf Factoraeceptophatiaisfircahnpledbe api-athbe agtbedy

ook e LA BRSPS P R Sy
transfAALIBhibitord) MISK TIbitors, 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-ethynylphenyl)-6,7-
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According to this aspect of the invention there is
provi ded the use of a conpound of the formula (1), or
wa 2pisawesEseut i cal |y acceptabl e salt thereof, apCusB2008t00256
her ei nbefore in the prod ion of an anti-cancer
effect in a warm bl ooded "ali'mal such as man. 20

According to a further feature of the invention, L\?freh
bis(2-methopyathaxgaqhindzelindeangie éerlqt;@@&ﬁlﬂ%) anderaeryiamydg-N- %c loro-

senuoreghe AT BRSFHBBkbe PR £l Bt
mhlbltoPsV&fth@ﬁLatelpétaﬂﬁeéd gIORM Feedr farafig amfcmeahmpmmmbaom of the

ng, ki dney and pancreatic ‘tunors; haematol ogi cal
hepatocgwlgrgwéhﬁapf@sfﬂfwéy udi ng nyel odyspl astic syndrone,

(v) ?.rgtgﬁtggmg nic %%gnqgé cfg lkalg %%&ﬁh‘iﬂﬁ fHitGe Q@f@dt@&te*fh‘é’&ﬂar endothelial

Hodgki n' s
growth Bcs@ager eiﬁlﬁiﬂld: heantipabana eaddhelh’ﬂ'l anlﬂ grdwihfanseryantibody
|

d gl
bovacizsS ARSI e GRS USAA: R R O R pg Ly
Apphcalt%ﬁp Wmﬁ%ﬁ@ O /38038, Wﬁ bhersEatdwe od/1335) and

ere i's provided the use of a conpound of
compoﬁﬂﬁl@ tiiz0 wrak By other mechanigphra(foresempieclindnyidadeleipitels| o igegrin
thereof, as defined herein 30 before in the treatnent

ovPB3 figrction 3¢ 288CHAIN ed ost eol ysi s, osteoporosis incl uding

(vi) &é%{ﬂa? Qltcu%g%mg Qgﬁfj@ hidnon @Jnﬁﬁ@tast@t‘iﬂ hapadicembomida rdisclosed in

ure di sorders incl udi ng“@ ystem ¢ Op
Internatioydl Pateat Applscatiang WQ 99/6216fc Wi@De§05%%e YHatOs! Ad669 W001/92224,

rt rthrltls renal inflanmmation and
WOOZ/&I“%?@&%%%@? i nfl ammat ory bowel disease;

(vii) an'ﬁgé}ﬂé Rle@iied, %r%@(hﬂn e those! wid b grerdéraled am thehangets\IEked above, such
08/ 090353 PCT/ GB 008/ 000256 -36 marrow allografts
as ISIS&PA3 sk :mtk@ﬁ@g‘frl@me at heroscl erosi s, obesity,
mer's

(viii) galil%@g Ry aaprggce}%eg gﬁglﬁgﬁg 9N Gm ?{ﬁ)&ﬁ' hiV(® rBMbEDMR YNt genes

hroni c sorders I ncl udi ng
such aspzﬂ%['ﬂaﬂﬁ[{( 53 dinBerrk@BIRCAR0DS BREIA2, Ifﬂ]ﬁl?”b tgenoslirscted hazyme pro-drug
i nase inhibitory treatnent

therap peOABBI NS RO UL ESF VS Qs baceril
n1troreH§é‘ca§eré¥19 M€ and gé&h@é ntRadefaticRTBRERMde & cHeBdtherapy or

Ventio con t| onal surgery or radiotherapy or
radiot}@t’@mhbleasammltl -Gughesisiametgene tsyapyay i ncl ude one or

) nore of the follow ng . categories of.anti
(ix) imgpyeetherany; 3pPERICRSS, ’&FR‘P&%?P %@ngﬁ% F’ﬁeop aélgtlglw %p roaghes to
1ncrea§é0(HE ﬁrﬁﬁ‘ﬁh@%}%&ﬁt@"ﬁf @afient ASmoERL1LE, Rudesl teaisfection Ozhthg:ytokmes such

as alkylating agents (for exarrple ci s- Iatlg
as inteclanido ) amﬂeukmowhmgmmm@ophw GolemoiERH Far

approag;ﬁﬁp ngegﬁa?ecp & e?e6§§ a)E)grogfzjlge% aug %aﬁi%cﬂgﬂ tnhﬁﬁlﬁb' E@l?ssshch as

ates such
cytok1ﬁé%ﬁ§@cycéd addiitie selld, Kppr‘éacfHeSI asiny lcylmkinea:mﬂlsﬁee@dftumpur cell lines

raltitrexed, net hot r exat e, cytosine arabinoside and
and aﬂWbW%anﬁamqtm}ﬁﬁ&tﬂ bogisi bi oti cs (for exanpl e

(x) Ce@ hfe‘e} B tbl@ &3 llhdlh%ycﬁ‘%&hﬁ %%K.lgf‘lﬁgmﬂaeg i’ﬂ‘lalvgplnﬁdol) and other
inhibit®ird @ﬂ’ned}ll d?cl@ chd&@binﬁo{elgwheakpalmi kiviasd)r imhibdtiors) of aurora kinase and
other Elggsleg]utw%thlre% 1161l %neunotsf’s anfiocglto‘le(mesm reguYatlona(eg mitotic kinesins); and histone

deacetylase inhibitors; 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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15 al kal oids Iike vincristine, vinblastine, vindesine

and vinorel bine and taxoids |ike taxol and taxotere);
wanastooss soner ase i nhibitors (for exanple PCT/GB2008/000256

epi podophyl | ot oxi ns |i ke &f posi de and teni poside,

amsacrine, topotecan and canptothecin); (ii)

cytostatic agents such as antioestrogens (for exanple

$arhoocinfnt, treatmentiniayrie, achieaedRy Marief thersimpkireane seygntial or

i odoxyf s .
I i e
employ RhE b a8 8f ihid Wb éxtiodavitin tet dowagbarangeddsyiivedt er@niefore and

acetate), LHRH antagonists or LHRH %goni sts (for
the othes phayphascyficallyaciive 2geatiyibindisi apPEAYgd dBtASE#&en) |

r ogest o 0 : ,
T
their phla@hiceattAly acosaait salane: sxenwsilas ghaangologhiabiookris thsf

5a-reductase _such as finasteride; 25 (iij] ents..
developipgné gng ﬁmm[}ﬁr@sgt . An .‘ng and g é(gjo&ﬁst (sy%i(,m%tg?é ﬁﬁqqeévaiuatmn of the
effects {S‘ﬁ{qml@&f &t ﬁ?ﬁ?ﬁﬁd@@ iPlabQhfory hhikfldWich AR &4tatdoahdabbits,

ors of urokinase plasni nogen activator receptor
monkefsyruts ammivnice( asvpari oftthdsaacthsfophewy thswapeutigagats. f unct i on,
for exanple such inhi.bitors i.nclud [Q :
pheareetegparpre oy sPrpay B dRSat Mt 35¢ g medicament
manufeeX AT R Bk ehedlicknaBv B Brd pRfdrRadmbddiasity sLiieompounds of the
z][HerceptlnTI\/j and the anti-erbbl antibody cetuxi mab
inventipiC@estiped héramymdsoyappB0 transferase inhibitors, MEK
i nhibitors, tyrosine kinase inhibitors and

serine/threonine kinase inhibitors, for exanple
Exampléi bi tors of the epidermal growth factor famly (for

exanple EGFR_ fam |y tyrosin i nase inhibi.t.ors such .
EhenbyaticnuH g0 el ARy S LB SRy gt (5 SxaBifi in

: ' y) qui nazol i n-4-am ne (gefitinib,
which, Bl e R e ranyl )= 6.7 6 9008/ 090353
(i) temPERNGR200 8iveA AR 8crees Telsius (°C); operatiops were carrleq oqt at room or
amtioR LS Y7 i B: B el Pk o 1525
(ii) org?‘ifnlfecl S%%I%?% g/ggél) drtel-div3r YRR s 6@RMOPIICHim@mesin- shiphate;

, for exanple inhibitors of the
evaporption ef silvee miay exfTigd owk Usifestobary FuRROrgionweler srdugshprgsare

i.nhisbi t or t he, .hepat f ofam ly; 5
coo-4p PR AL 5% e 9] S Sy gD Lo
(iii) inBEer8, IRCoRrselof yastohsawasfotlowbeby alLC griovadiiohaimesrare given for

. for exanple the anti-vascular endothelial cell growth
illustratipotopty;ant i body bevaci zumab [ Avasti nTM, conpounds

.\ e SHCh . di ' ] d/
oo i BTER) Aal SseEE l ps p
mass sPELtAR/dARB54) and conpounds that work by ot her

mechani sns i nom de, ink

. . (for exanple Ii , i bitaors.qof .
(¥ vie G 5 T L g PN Aok ae g Pyt e obtained
by dilié@ﬁt_&%b@er s 48 n%t;gﬂéﬂhtrﬁioib' GRrSfeptapdifehas haldrial Ads anfired;

onpounds di sclosed i'n International Patent ) ]
(vii) wheplgieat NMR dy@ioig/ the figs ofdgliavalgsvipr maierahipgnpsisoproignd siven
in part%/p%i2 izn%l%i’on (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determined at 400 MHz using perdeuterio dimethyl sulphoxide (DMSO-ds) as solvent unless
otherwise indicated;
(vii) chemical symbols have their usual meanings; SI units and symbols are used;

(viii) solvent ratios are given in volume:volume (v/v) terms; and
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W02/ 04434 and W02/ 08213; (vii) antisense therapies,

for exanple those which are directed to the targets
woOietsadozabove, such 15 as |SI'S 2503, an anti - PA@T/GB2008/000256

antisense; (viii) gene theg&py appr oaches, i ncl uding

for exanpl e approaches to replace aber r ant genes such
as aberrant p53 or aberrant

or ,
(ix) massgmetrajwp@due dwtéﬂrfzwﬁctr@ﬂ@n@ngugf 79 ﬁ@ﬁgek})voléwrg e‘}Pé‘gcal
oo G PO R T SR s
by elecBBR Erﬁp&h €8I fastl disrh asdapatene (AR pdredl entiospriag (ESP) values for m/z
chenot herapy or 20.radi ot her a&y
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are givens gratralibOngeives Whishdpdicate {ie PAFRIIRASE Ak TERRFIed: and thiess
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es’'to crease t € i nmunogeni city of patient
(x) whéré msynthesai; issiesmheﬁ asbeing andbg@tsno thaideseribgd ka previogaiexpample
as interleykin 2, interleukin
the amgenghiegeyt B RLRBHAEGE0 COBRYME LD MASSRToHgn figprgyious example;
(xi) “HOPRELGERESoltRe ﬁ&%&%ﬁuﬁ&@l hrdﬁig@ﬁaﬂibn ARipheAc hasufisiirg by
transfected i mune cells suc 25
Thales dNanotecheologyansf ect ed dendritic cells, approaches using
d cytoki ne-transfected tunour cell lines and approaches
using anti-idiotypic antibodies; (x) Cell cycle
(xii) thlerfalwlhgwgbﬂenﬁhu@h m@e bedn eeanpl e CDK i nhibitions (eg
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a ki nase an involved in mtosis
o § SR RaneR,

yt oki nesi s r'egu eg mtotic kinesins); and
hitsisane 30 deacethyllaastetei nhi bitors; and (xi)
endat hel i n ant agon| stﬁ i ncludi ng endothelin A
MeQbni sts, enddfH&9n B ant agonists and endot hel in
A’éﬁpd B ant agoni ghghydr@urfxanpl e ZD4054 and ZD1611 (WD
96 40681), atrasentan and YMb98. WD 2008/ 090353
PD%AGBZOOS/OOOZSEﬂNDB&CQuUNKbonJ0|nt treatnment may be

ed by way i, mul us, sequential or
i&ﬁ%te dosi ng g’f“ﬁhﬁfis‘ﬁ |X\1/|edu1§ corrponents of the

tpeagnent. Such giepibrdiaéthae. products enploy the
conpounds of this invention within the dosage range
descri bed herei nbefore and the other

E amgg maceuti cal l y-active agent within its approved
X sage range. 5 In addition to their use in

4-[(2,4- mﬂwepmn@l)mdio@iémdmdmmwompohm3—can°oomnivla| a (1) and

LESH?I prglgﬁrgtﬁgfh%tb%} %%&ggr%g ta | elﬁtggrlﬁz c sﬁrpe/aé%\léa%o&g%ed ethyl 4-

[(2.4- (ﬁﬁgo&hg&gﬂ'faﬂhﬁ(gté @'dnﬁéthb{&c‘i’drﬁ)hﬁe-@fh@rbd%ylﬁ'té/@ I%sg 0.50 mmol)
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being taﬁ@w@&’fbv&oﬂm fTﬁ%'}eédmﬁ%Ip%a{edQ%p%te& (-O50 nf}!) @6 € &fe, crude

, use and nedi canment
product precipitated from solution. The solid was collected via vacuum filtration using a
Buchner funnel and was purified on 40 g silica using EtOAc/MeOH (4:1) as eluent providing
0.174 g (96 %) of the title compound as a white solid. 'H NMR: 11.35 (s, 1 H), 8.86 (s, 1 H),
8.05 (s, 1 H), 7.71 (s, 1 H), 7.48 (m, 1 H), 7.38 (m, 1 H), 7.18 (m, 1 H), 6.69 (s, 1 H), 4.06 (s,

3 H), 3.50 (s, 3 H); m/z 361.
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H), 8.05 (s, 1 FD, 7.71 (s,
1 H), 7.40 (d, 1 H), 7.25
(t, 1 H), 6.90 (d, 1 H),
6.5 (s, 1 H), 4.00 (5, 3
H), 3.50 (s, 3 H)

B

T
dichlorophenyl)amino]-
6,7-dimethoxycinnoline-
3-carboxylate

(Method 32)
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| aNMRGEB0 MHz) | zmS#dPt 343 (We2 &Pi al 2 | carboxylate
4-[(2-Fluoro-4- 11. s, 1
4-[(2-fluoro-4- net %&% ﬁ%r%lll{;_%n%og%i@ H, 7. @Et(hgh%
M), 7.65 (s, nethylignenyb)asimo]- 6,74 1 H, 7.15 (m
2 H, 7.05 6, 7-di mdt hoxycinnoline- -

8 4-[(2,3- 1148 (s, 1 H),8.84 (s,1 |476 | ethyl4-[(2,3-
Dichlorophenyl)amino]- | H), 8.01 (s, 1 H), 7.61 (s, dichlorophenyl)amino]-
7-ethoxy-6-(4- 1 H), 7.41 (s, 1 H), 7.26 7-ethoxy-6-(4-
methylpiperazin-1- (t, 1H),6.94 (s, 1 H), methylpiperazin-1-
yl)cinnoline-3- 6.45 (s, 1 H),4.28 (d, 2 yl)cinnoline-3-
carboxamide H), 2.81 (s, 4 H), 2.33 (s, carboxylate

4 H),2.15(s,3H), 142 (Method 49)
(t,3H) .

9 4-[(3-Chloro-2-fluoro- 11.36 (s, 1 H), 8.83 (s, 1 | 460 | ethyl 4-[(3-chloro-2-
phenyl)amino]-7- H), 8.00 (s, 1 H), 7.60 (s, fluoro-phenyl)amino]-7-
ethoxy-6-(4- 1 H),7.38 (t, 1 H), 7.17 ethoxy-6-(4-
methylpiperazin-1- (d, 2 H), 6.58 (s, 1 H), methylpiperazin-1-
yl)cinnoline-3- 4.28 (q,2 H), 2.80 (s, 4 yl)cinnoline-3-
carboxamide H), 2.32 (s, 4 H), 2.15 (s, carboxylate

3 H), 142 (t,3 H) (Method 50)
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3-carboxyl ate carboxamde 4.00 (s, 3 H), 3.37 (s, 3
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f1 uorophenyl )am no]- H), 8705 (s, 1 H), 7.70 (s,

fluorophenyl)aminoj- 6, 7- 1 H) 7 38 (t B 7 17

Ex. &:&nﬁbmﬁd hoxyci nndl 'ENNMRI (300 ME&)ci nr] oMZn Starting Material

05 (1‘ 1 l—l\ —car-berer-at-e .

o Epo S e | ,\g{%@ 13,5;5 TS G Tad 0 TotRg Teto e

| uoro-5- 11 0
A5 Uor o- 5. net%i} ot DA ol [y 7 ity il
I—phenyl)ﬁﬁmbpﬁ (et hﬁebﬂmlg ahizr}b)} 7.08, 7- 1 H)phemylxnipe}-6-(4-
%70367d| hf’ Cé' Hl'

By ey ®inhol i nel G- gﬁn g&&} @@3 65 |(s, 1 Iflﬁt,hylplpemzm-l-

l.at e  car ppxand derf oo s 3 131 ine-3-
R R S i ﬂz"’%ﬁ-E(ZQ RN
Harb@&agadd s, 1 394 B).132 6, T 60,317 G, carboxylate

Di chl or ophenyl ) am hgl - 8 (s, 4 H, [7

di chl or ophenyl ) am ng}{)’ Em%(ti?ﬁl) 7.40 (d, qz‘%—[ikligé%l.)%
G, 7- di met hoxyci nno| i ne- di nmet hoxyci nn Iine-3 (t 1
H), 6.90 (d, 1 H) {3-carbhoxylat hxam 55 (g

1 14+H)2z(1) g gg (;CT/s (Mot R, 33D, 8138 .3, 5pA1ls, gh]q)4 (PN
g’@%“ 9@?%&2??& 7é& &} ConpangrophtdWamino]-
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et hyl et hoxy-4-[{2- 5-neth ) am no] - 7. ’136
glpiperapin-17, 31- f| Jélr)oz 24 - %3% t yI i per a§£]ipfi_¥|zera-zm7.‘15
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3 H

.33 yl)cinnol i ne-3
tar boiyl) ate 212 (2 %é%ﬁ%’%@zg%f‘,(sa ( Vel MEP9972) 1y

7 4-[(2,4- 11.90 ($mbtmlohl (s, 8182 ($, 443 ethyl

4-1(2, 4-
1.42 (t,3H), 0.96 (d, 6
H)

12 4-[(2,4- 11.20 (s, 1 H),7.90 (s, 1 | 457 |ethyl 4-[(2,4-
Difluorophenyl)amino]- | H), 7.50 (s, 1 H), 7.39 (t, difluorophenyl)amino]-
7-ethoxy-6-(4- 1 H), 7.25 (t, 1 H), 7.06 7-ethoxy-6-(4-
ethylpiperazin-1- (t, L H), 6.51 (s, 1 H), ethylpiperazin-1-
yl)cinnoline-3- 4.25(q,2H),3.30(q,2 yl)cinnoline-3-
carboxamide H), 2.70 (s, 4 H), 2.30 (s, carboxylate

4 H), 1.37 (t, 3 H), 0.90 (Method 53)
(t,3 H)

Examples 6-12 were in some cases also prepared from the appropriate intermediates
according to procedures similar to those described for Example 13 and Methods 47, 27 and

24.

Example 13
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;3 H); m/z
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}1:} }[“’? %’,[1 Sf\z?‘flég exjajﬂlp%eSS v('ésre p%p'ﬁped a%cc?rﬁin(g%) thie ﬁZ&dﬁEJ‘é@ Example 13

using the appropriate starting material and purified by silica gel chromatography or semi-

preparative reverse phase HPLC. The resulting materials were subsequently recrystallized

where necessary.

Example

Compound

'H NMR (300 MHz)

m/z

Starting Material

14

4-[(3-Chloro-2-

fluorophenyl)amino]-

7-methoxy-6-(4-
methylpiperazin-1-
yl)cinnoline-3-

carboxamide

11.38 (s, 1 H), 8.84 (s,
1 H), 8.00 (s, 1 H),
7.64 (s, 1 H), 7.39 (s,
1H),7.09-7.24 (m, 2
H), 6.60 (s, 1 H), 4.02
(s, 3 H),2.79 (s, 4 H),
2.35 (s, 4 H), 2.17 (s,
3 H)

446

4-[(3-chloro-2-
fluorophenyl)amino]-7-
methoxy-6-(4-
methylpiperazin-1-
yl)cinnoline-3-
carbonitrile

Method 54
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Example 47
4-[(2-F1uoro-4-methylphenyl)amino]-6—(1-isopropylpiperidin—4-yl)-7—methoxycinnoline-3-

carboxamide hydrochloride

A solution of 4-(2-fluoro-4-methylphenylamino)-6-(l-isopropyl-1,2,3,6-

tetrahydropyridin-4-y1)-7-methoxycinnoline-3-carboxamide (Example 29, 0.250 g, 0.56

mmol) in MeOH (20 ml) with a few drops of ¢.HCI, was run through an H-Cube apparatus at

1 mL/min using a 20 wt% Pd(OH),/Carbon cartridge at 10 bar. When the reduction was
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Example 49
4-[(2-Fluoro-4-methylphenyl)amino]-6-{4- [(2R)-2-hydroxypropanoyl]piperazin-1-y1}-7-
methoxycinnoline-3-carboxamide

To a solution of 4-(2-fluoro-4-methylphenylamino)-7-methoxy-6-(piperazin-1-
yl)cinnoline-3-carboxamide (Example 46, 0.395 g, 0.96 mmol) in CH,Cl (20 mL) and MeOH
(5 mL) was added benzotriazol-1-yloxytripyrrolidino-phosphonium hexafluorophosphate
(0.551 g, 1.06 mmol), (R)-2-hydroxypropanoic acid (0.079 mL, 1.06 mmol), and N-
ethyldiisopropylamine (0.181 mL, 1.06 mmol). After 1 hour, an additional portion of
benzotriazol-1-yloxytripyrrolidino-phosphonium hexafluorophosphate (1.10 g, 2.12 mmol)
was added. After 2 hours, water (100 mL) was added, and the mixture extracted with CH,Cl,,
The organic extract was concentrated under reduced pressure, and the residue purified with
silica chromatography (Hex/EtOAc, then with CH,Cl,/MeOH). The crude product was
riturated with CHLCN and filtered to give 173 mg (37 %) yellow solid. 'H NMR: 11.33 (s, 1
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tetrahydropyridin-4-yl)cinnoline-3-carboxamide (Example 52, 0.9 g, 2.21 mmol) in MeOH

(44.2 ml) with a few drops of conc. HCI was passed through an H Cube apparatus using a 20
wt% Pd(OH),/Carbon cartridge, at 10 bar. The solvent was removed under reduced pressure
and the residue was purified with silica chromatography CH,Clo/10% MeOH(1%NH;,OH) to
give 692 mg (77 %) of a light yellow solid. 'H NMR: MeOD 7.61 (s, 1 H), 7.37 (m, 1 H),
7.23 (m, 1 H), 7.12 (m, 2 H), 4.09 (s, 3 H), 3.38 (m, 2 H), 3.22 (m, 1 H), 3.12 (m, 2 H), 2.43
(s, 3 H), 1.90 (m, 2 H), 1.36 (m, 2 H); m/z 410.

Example 52
4-[(2-F1uoro-4—methylphenyl)amino]-7-methoxy—6-(1,2,3,6-tetrahydropyridin-4-yl)cinnoline—

3-carboxamide
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H; mz 484. 5 Exanple 50

4-[ (2- Fl or o- 4- net hyl phenyl ) am no] - 7- met hoxy- 6- [
wa-2008moe8sB sul f onyl ) pi peridin-4- yl] PCT/GB2008/000256

ci nnol i ne- 3-car boxam de Tog,Aa sol ution of

4- (2-fl uor o- 4- met hyl phenylam no) - 7- net hoxy- 6- ( pi peri di

n-4- yl)cinnoline-3-carboxani de npl e

5 1
S@lfutmr@lf)teIrttbtl@r-liﬁd3203(f®n50W4)(2£f@rwe@@p$?1§gawng) Was

methox%ﬂﬂn‘ﬂﬂ’tl}%ﬁh E ﬁy?ﬁl}ﬂ ori HZ %% %%Zte Xalgp%%mlgg 296

mmol) H@H{@@@Iu @Nmil) &ﬁ&l frEflubacacstid adiedl 1584 mby 133.6®umol) was stirred
luted with CH2C 2 and washed

for 16 h@ﬂ@a ml@en@@téd upges redice pics e NG W&efFSIﬁ@f‘dE‘&fébedp‘%}% gilicy
chroma c}%;zg) nﬁ/ I /ﬁ%%@éﬁéi%ﬁ%l@f RV SEPRBIL0 %) product. m/z 408.

y usi formT acid rn water and
nmet hanol (50-70% to give 28 ng (24 % off-white
solid. 1H NVR 11.56 (s, 1 H), 8.78 15 (s, 1 H), 7.94

Example331 H), 7.61 (s, 1 H), 7.29 (m 1 H, 7.21 (m 1 H),

1 - ]9 meofcifmlin-6-
tert—Bu{yl%{,3(@%%0%?0n§1)%1,[((2§f.hﬁ0 léﬂ)mmetléﬁgbﬁényg)ﬁglé (]?)—méc’ ¥ fcifumlin

y1}-3, 64d116§81r(>p15xr1d2nd—|1(21-1) @moxghie 2 H); mz 488. Exanple 51 20
Komhebroy S AR PrBS R Tmetigrycaplined-

carbox§r9 détnybecﬁforlge (E)tiz;] le 34 1. TIO g, 3. 1?9 r;lmol) tert-butyl 4-(4,4,5,5-

| uor o- e e am no X ,
tetrametﬂeylflamdh@@pmﬂmm Z/l)% ?@y idepnyEding: 122#—18 %ﬁﬁﬂs‘ét ((CRERE
mmol) rl‘pgﬁ%gsdum F;)%b%q%age % 01%}%% Sqqﬁln)) ' (ﬂC}M?(géxyf(ﬂ’% alrﬁéthoWbiﬂhenyI-

ssed t hr ough
2- yl)pl@@ﬂﬂﬁ@(m%wg,lm@% mnzA) an&t%(ﬂd(efm-ylﬁyewcbt@ne)dalﬁﬂﬂdld@éo) (Qt29 g,

032 maw g PHER P AT8) LR [F3 G Py oo o e BRI

ddw I‘é@S GQ&dth
i B GEP TECLACINS AR gy

residud punfiedH)n,th Filigy cfmmatogkgphy (ZH28L{VigOH) 19) givgl §Q g((ﬁ? ‘%2) of a light

brown@ﬁqld 2}1&3?1\4(1%2 14%4’1% I?%%é &1 glaH) 94 &; ?g)( Moot .35 855%m, 2 1),

708(xh')2H";r51§6€s1@H)3@9E>(mm1ﬁ3€82 (fr, 2H) 3.37 (m, 2 H), 2.35 (s, 3H) 2.14 (m,
| uor o- 4- met hyl phenyl ) am no] - 7- met hoxy- 6- (1, 2, 3, 6-
2 H), 1@1 tsahybr b9 (3. G WL 445 P9%i nnol i ne- 3 car boxami de WO

2008/ 090353 PCT/ GB2008/ 000256 -57 A solution of

tert-butyl

Examfite(3¥ car banoyl - 4- (2-f 1 uor o- 4- net hyI phenyl am no) - 7-
net hoxyci nnol i

6- Broypél[-KZ(@WTQetgglpﬁq}qy@agllncg Jq%l {1&1941&1%% %r%(_ril_g
hydmgﬁ.tgn&nd trifluoroacetic acid (11.84 mL, 153.68 mmmol)

wasS stirred for 16 hours, concentrated under reduced
pTeasusmensiandf Gfbeomesi- dd@oﬂjmefhogmlmuqlmesﬁ -carpexamide (Method

21, 8.89 g, 28.09 mmol) in ethanol (70 ml) was added 2-fluoro-4-methylaniline (3.49 ml,
30.89 mmol) and acetic acid (0.016 ml, 0.28 mmol). The reaction mixture was stirred at 80
°C for 1 hour, cooled, and filtered. The solid material was washed with ethanol and dried to
give 9.16 g (74 %) of a brown solid, assumed to be the HCI salt. '"H NMR: 12.15 (s, 1 H),
8.79 (s, 1 H), 8.13 (s, 1 H), 7.73 (s, 1 H), 7.66 (s, 1 H), 7.33 (m, 2 H), 7.12 (m, 1H),4.07 (s, 3
H), 2.38 (s, 3 H); m/z 406.

Preparation of Starting Materials
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5 chromat ogr aphy CH2C12/ 5% McOH( 1% NHOH) to gi ve 960
nmg (80 % product. in/z 408. Exanple 53 tert-Butyl
W@-2§08/090353 PCT/GB2008/000256
3- (am nocar bonyl ) - 4-[ (2-f | wer o- 4- net hyl phenyl ) ami no] - 7
- met hoxyci nnol i n-6- vyl
}-3, 6-di hydropyri di ne- 1(2H) - car boxyl ate 10 -A-m xture
of
Metho -1br ono- 4- (2- fl uor o- 4- net hyl phenyl am no) - 7-met hoxyci nn
I"i ne- 3- car boxam de hydrochl ori de (Exanple 54, 1.40

1-{4,5-®im3thb@P 20(B)-pyrrélRtifi-1 bidmbendt]oherd] Feftnone
tetranet hyl -1, 3, 2- di_oxahor ol an-

ﬁ@q{%pLéaw@on Hayirchareeq Wil g él}ﬁ%&g}lg P P dfno-a.5-

9 dcf%d@?atélff 2lL). The mixt
dlmethg{dép%%gﬁ exy %bg EPZP QS‘? %%%Iﬁ%(%%lapa henyl - -(y ) p) h os%ﬁ}ur(] gre was
cooled(t@O‘?G@ng arDicé Bathmntl)commitrated aqueous HCI (1.95 mL) was added to the

tri s i deneacet one),di. pa
reactiop T3ROS FHLCHTD SUite1 = (o esh hep it e (P F e o ftpon n
water (388LSWAd dREd @R hed¥dioh Hix@te 1 PaltewrPipdtl The readiiéh was allowed
reaction nm xture was cool ed, concentrated under

to stir foe duniedtep redbisiemperatire Falowed iydesipwraddition ofpspluEPR O a

por BRSNS sy e S

reactioh wWak,alléwOd td &ir al thih tenﬂaeﬁﬁulé $or A5 hl)b,efo?e Bﬁng Im)urzd Iﬁ)tp a separatory
5.56 (s, 1 3.97 (s,

funnel znmxtrgt@wga'p@d@ X 1@0313]_,)( he gomplne@ ogg@m(crﬁxtragdwis cm)ed with

MgSOg f@ﬂeé%g ’agfc? Cﬁclzmﬁtgcg f”g vdéfug tcwlle dr(ﬁé cé@? pam o £h ¥hs purified on

80 g of ﬁh@@&ﬁ@g@@daﬁémtiomc a: })czarehxammgm 1.49 dr &% tl) of itoetitRScompound
To a s us1 ensi on

as a brgwpseH®- Mml%ﬂolzﬁnkﬁﬁo&g}%fsnﬁépt #82 0 Mok i d 1. 3.756, 3
I h I (70 m
), 3'%@’2&%%3@-@%u0?’0-’4-%t%% argr?lzllinen( gt 48n21 ( 30. 8%)

nol ) and acetic acid (O. 016 m, 0.28 mmol). The
reaction mxture was stirred at 80 C for 1 hour,
Methedy) ed, and filtered. The solid material was vvashed
V"'Fﬁgfo‘?l'i)wgnté‘ﬂlgdﬂfé Wik aréd X&oﬁh odhé #rbcdur®in ®ethod 1
brown soli1d, assumed toﬁr@p ﬁégtalt ﬁtH NVR: 12.15
usmg(hsappropglateSCBr@nQ@la‘(eslal 1H), 8 13 (s, 1 H, 7.73 (s, 1

Z 6o (o 1

Meﬂ{“:‘:i, 53’““3"““2‘ §8I }(s _’me rﬁf@ M%ZS Pr &Y at-isg%rtg'f% Mhterial

2 _35[ SH-Iij&ﬂ YHUP PP (& ¢!/ (B49U9/10004080-5-
4, 54 Bihory2eiE)-2- [ ( E)|-Jhy #20l (qd2 H), 493 di azenyl|bpdraayit }

et hanonedi, @ 100 T houtd hobiamthash chanlagd Al Beran
ot PR ARy Bl ”PGE(s(éri}Bzgv (ﬁ /29 ol )| ges added

wat 6 e mixture was cooled tto 0 ¢ with an

i ce |habdneand concent [ daét5HgdeBus HO  (|1. 95 |rMethqssio)
addgd to the

Method 3

Ethyl 3-{4,5-dimethoxy-2-[(E)-pyrrolidin-1-yldiazenyl]phenyl } -3-oxopropanoate sodium salt
To a 250 mL three-necked flask charged with a magnetic stir bar and anhydrous THF

(55 mL) was added sodium hydride (1.73 g, 43.3 mmol) and freshly distilled diethyl

carbonate (1.28 g, 10.83 mmol). The reaction mixture was brought to reflux and a solution of
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reaction mxture. Wth efficient stirring, a solution
of sodiumnitrite (0.434 g, 6.9 mol) in water (3 nlL)
woasosadassl to the reaction m xture via Past eur POT/GB2008/000256

The reaction was allowed Ltg_stir for 5 mnutes at

this tenperature followed by the slow additi on of a

sol ution of 10 rrolidine (0.447 & Ln 50
1 (4.5-dmastorn 2 ) aymelis: bokiavenyIHR v Sinsise CHIG: 10 83T
tetnoffgy o s T PPy ST ARCA SIS, Hap althufhn Rufpel. The
mixtur@€whd RElueed ﬂartah alibibaa 8t Mfﬂrerﬂe)ng alvevedoorboaied rioThakight yellow

extract was dried with ilter

,_and o s
precipigiananisP e HMB AR R Bupier Eiiaal Nishad it diethy!
o LD BB B R e,
compoiuﬁtﬁastltsl sloﬁuih@ ﬂa:lDthhk&s asedaw Dhawfursteer ipdrifidatioll N‘MK2’7 10 (s, 1

H), 67& (%4 I(i)547§ (s HS%%%@ 239,1{1 (‘snigé,{%o (s33i§ 5326’6‘ %'),(7}) 3.44
(m, 2}\%&@)6 (MZ/42H) 168 (H{\/@t}bogl/gﬁ@e followi ng internediate

epar €d accor di ng to the procedure in Method 1
20 using the appropriate starting material. Method
npound 1H NMR (300 MHz) mz Starting Material 2
Method 4 5_pronp-4- 7.79 (s, 1'H), 7.11 (s, 1 341
IrHeZo RS RR-iBrerREAI N ¥rad ‘p[re(pﬁ}ed ddrordthed tHeprodeddye indAVIBthod 3
bronmo-4- pyrrolidin-1- 2 H, 3.6 (m 2 H),
usmgtbchppwpﬁn@nyﬂaytéma@teﬂ%lﬁdl azenyl] phenyl } et 2 62 (s, 3

07 Lo

Viethall | CREROBas o ot | NIV (300 Vi) ¢+ | k| SUEFHE Material
. - TV -
T o EHORER U QU 1010 19 @, Ty ALz COyST oo

} - 3t oxopr opanoat e s¢di um sal
t hr pethoegREX | ask ¢ hBy ¢80 (wilth), 4.0fmgnet i ¢ ethoxpadr[(E)-
and} anhydr.oys THE . 3 5 ded sod{um i.de
(1. 73?@3/1141%[13 mol ) gn’%) (?1?5?%9 ﬁi@ ed d BYE%{’/]I?{‘HB‘L

car gm@atzgnl foreBy19- JQ{)Sﬁoml 3 H)The reacti oh yldiagdey1@phenyl}
was| brought "to refl Ux ‘and sol ution of WO 2008/ 090353
PCT/ 8B20D8HA0BES6 |59 ethanone

1- {4, 5-di net hoxy-2-[|(E)-pyrrolidin-1-yldiaze yl
}ethanone (3.0 g, 1Q.83 mml) (Method|1) i ﬁ%ﬂﬁkﬂg%z
THE| (25 nL) was addegd dropwi se via an Tdditi on funnel.

Thel nmixture was refll uxed for
being allowed to cool to rt. The light yellow

Mth«%{ﬁd pitate was isolated via vacuumfiltration using a
hner funnel, washed with diethyl 5 ether (- 2 x 100

Ethyl Ht’)dlméﬂiok?ﬁll@)d)-l artﬁhﬂhocﬁdndlme%amjbbﬂymwl eld 4 03 g (99
of the title co ound as_its sodi um sal.t

uSed 1A Mo tRundhoftABY aalsrcmrge%w 3. ARG AT bf‘f Y6s e@de A (30

e ﬂ%ki\fj;as%%plfé t{Qs) :°C§ éil&:go‘ag% 11(29 rﬁthé E&,f-@rﬂﬁhgﬁyﬂﬁ(ﬁﬂ

pyrrohdm—l -yldiazenyl]phenyl }-3-oxopropanoate sodium salt (4.03 g, 10.83 mmol) (Method

l\

3) was added to the reaction mixture in portions over 10 minutes. The mixture was stirred at
this temperature for an additional 2 h before being poured over 0 °C ice-water (~ 300 mL).
The desired product precipitated from the mixture and was collected via vacuum filtration
using a Buchner funnel. The solid was rinsed with water (1 x 100 mL) and diethyl ether (1 X
100 mL) to yield 1.55 g (51 %) of the title compound as an off white solid that was used
without further purification. 'H NMR: 13.70 (s, NH, 1 H), 7.39 (s, 1 H), 7.00 (s, 1 H), 4.30 (q,
2 H), 3.95 (s, 3 H), 3.89 (s, 3 H), 1.30 (t, 3 H); m/z 279.



(m 2H, 1.96 (M 4 H, 1.05 (m 3 H,; in/z: 350. 10
Met hod 4 The follow ng i nternedi ate was prepared
weaceewsrdoisy to the procedure in Method 3 usi ngPCHEB2008/000256
appropriate starting mater 0al s. Method Conpound 1H NWR
(300 MHz) mz Starting Material 4 Ethyl 3-{5-brono-4-
7.66 (s, 1 H, 6.75 (s, 1 413 1-{5-brono-4-
et hoxy-2-[(E)- H), 4.80 (s, 1 H), 4.05- ethoxy-2-[(E)-
Mth(g rrolidin- 1 - - 3.30 (in, 8 H, 1.32 (t;
g/frrol i din-1- yldiazenyl]phenyl}- H), 1.02 (m 8 H)
ThQ fcﬂKﬁEﬂ% iméiﬁkadia}ehwlﬁ& mepgred paochibetosthh arogadurg e Medepd 5
Met hod 5 15 Et
usmgtf@ @P@Pﬁ’éﬁﬂynﬂn@%mi 4- di hydr oci nnol i ne- 3- car boxyl at e

TO 0] rge i3
Meth‘gf TEqpoths Zggemﬁ% (gﬁfr{mhg f| iz, | A Gk frial
6 O 1%thyll GIordhd-F-£ batmw@ ethy$.20 (s, 1 | 342 | ethyl 3-{5-bromo-
3 {l4, 5- di met hoxy- 2-|

py r|reghaxgirono-yl4di aze ﬁylﬁ%{ényH?,-%S(bxopr oparldheBoRys il
tt..(4, 03 .10, 83 th
fgaé@%ﬁo?ﬂn%l Fg}i n go’f{l%ig's o@fer ’O nrﬁat Zg%&i)hhﬁli ©

M XtdaroxyRse Stirred| aR72Q3Ehi s t enper at ur e [fYidiaaenyliphenyl}-
additional 2 h befofe being poured ovef 0 G jce-wa i
(- 1300 nL). The dekired product precilpitatle %%?%ﬂ?atnl%e
ture and was col |ected via vacuum fji | tralfivhodi$) NY

uchner funnel. The solid was rinsed withf water (1 X
m.) and diethyllether (1 x 100 nL) to yield 1 55

51 @ of fhn flf o conmedad oo v‘VITI_(C DUl | U

A ZEEAASARE ~A-A= LU A" e T u.ll Ul I

5 that was used without further purification. IH NVR
Meth0%13770(s NH 1 H, 7.39 (s, 1 H, 7.00 (s, 1 H, 4.30
g, 25 2 H, 3.95 (s, 3 H, 3.89 (s, 3 H, 1.30 (t, 3

Ethyl 4—&hloma,7217ﬁeth\ﬁ@<ﬁﬁmﬂhege®5®@@r¢ GB2008/ 000256 - 60-

Met hod Th |
LB 50 bRk R et B RSPl o7
dlmeth?ggrélo@{d ﬁhfdﬂﬁcﬁéélmmlne@tc%wdylat&at g, mﬁnﬁnmmemiomwwas

mZz Starting Materi al Et hyl  6- Zl
10  added mospﬁol(os$ otydHjoridg, (mn(glé The @&gl%ltﬂf\fk “@S{flsf—e Mﬁ%‘ reflux

condetlfe%iir'%lg(e‘s;\tegl)i[) (%t;lux %)H? h reg%? R%lgl aillmtx_/%d to co%@to rIEDThelcru%e reaction

mixturetwas ohbent@dedriobhdion arﬂd- the a&‘sbmeyﬁmtmathdzml( thue@usl—])l aHCO; (~ 25

| di azenyl ] phenyl
mL). ’lyhe crude prgdl]lcrt) prec¥p1t}ated from solution and was collected via vacuum filtration

3.

0

[{ DI el V)
T o mX

using a Buchner funnel. The solid was washed water (1 x 100 ml.) and diethy! ether (1 X 100

15 mL)to yield 0.941 g (88 %) of the title compound as a light brown solid that was used
without further purification. "H NMR: 7.98 (s, 1 H), 7.50 (s, 1 H), 4.55 (q, 2 H), 4.13 (s, 6 H),
1.45 (t, 3 H); m/z 298.

Method 8

20 The following intermediate was prepared according to the procedure in Method 7

using the appropriate starting material.

Method | Compound m/z | Starting Material
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3- oxopropanoate (Method 4) 5 Method 7 Ethyl

4-clil oro-6, 7-di met hoxyci nnol i ne- 3-carboxylate To a 50
waiosmaesd3 bott om fl ask charged with a nmagneti c PeTIGB20E8r000256

and et hyl 6, 7-

di met hoxy- 4- oxo- 1, 4- dlhydr$C|nnoI|ne 3-carboxyl ate
(1.00 9. 3.6 muol) (Method 5) was 10 added

MethoRhpEphigoasid oxychl ori de (15n/al) StamtimgMateriadn f | ask

wab fitted with g refl i donder

8 ref Ethyl 6oromod-ersre bei o g”églbl Sy Sibgorggﬁ-&ﬁ%ifg-_ox%lé
cru Q0 3 Wgs cor Cd@fﬁﬁd inB-3V&Ebiskylaad
the tﬁo{(f%%{éhlv\gs t r%éa#)izg th ad ueoug&ql\llgg%& 3( - 25 yia

m). The crude product prEC|pitdﬂkﬂﬂﬂﬁ8n1solution and

was collected via vacuum fliltrgtion wusing a Buchner

fumnel. The solid was washed wgter (1 x 100 nlL) and

drethyt—etter (T X 100 15 ni) to yreld 0.941 g (88 9
of the title compound as a light brown solid that was
hmﬂhOQQEd wi thout further purification. ITHNWR 7.98 (s, 1

H, 7.50 (s, 1 H), 4.55 (q, 2 H, 4.13 (s, 6 1. 45
2-Br0m@t5—n@r09516nq1ﬂz 298. Method 8 20 The fol | owi ng i

TBt % %&d\%&oﬁf ERRIASs @&%h@%lﬁnfoos-hiﬁﬁ)aﬁfsoleqduﬂg, 47
ho using the a Frlate startin er
mmol) wat macx@ﬁmu nﬂardryzlrc&séJCE) Mndluveinem; cétﬂorwb(%%gg 5%5@@ ' was

then adggit-r / 2? e%%t/u%? Ji%éf ute. TEE%HBNBIEEHQ gwllsggﬁ@%i‘@g 6@@a¥ed%x%‘iﬂlgﬁ‘tgmder
nltrogeﬁ Lhy0 & briRIBaclof e éﬂo&e@t&cobl tb-rt, poured over ice, and acidified to pH
t hoxyci nnol i ne- 3-car bo

4 with Biengidvion oF AgicoHe 1B 97@8%%| rgtuting miHE oV filisd {Brpugh a bed of
Celite W&L@ gxgr % § EQIESEPS‘M tpal 2l ﬁa‘é%pf uithel! ’@h&%"é’%{éeﬁst %lgﬂsé ka8 Kxtracted

rono- roa i sole

with mgmr?iehe \&ﬂﬁrldd (ed x 200 mil). ﬁ‘he aohlyided anmmhasﬁ WaA drigg over NazSOq
oride (25 g, 150

and copeEOUrESiYing e erude Hﬁ“ﬁg@m%@ﬁ@ﬁ 5 REH@%‘E %é Iﬁg 3886
chrong??l)é%ggﬁg Lég u %Fig BibALAGShedt1: PlasCluchb® 4R theotitlerd@snpound

to rt, poured over ice, and acidified
(8.0 g,178 9pHn/z4210.t h the addi tion of aqueous 10 % HCl1. The
resulting mxture was filtered through a bed of
Celite and the filtrate was transferred to a
MethodEitar atory funnel . The aqueous phase was extract ed

1-Bromo-2-(2-methoxyethoxy)-4-nitrobenzene

To a solution of 2-bromo-5-nitrophenol (7.24 g, 33.2 mmol) (Method 9) in anhydrous
DME was added 2-methoxy-1-bromoethane (6.92 g, 49.8 mmol) and a catalytic amount of
potassium iodide (~ 100 mg). The reaction was heated at 70 °C for 4 h before being allowed
to cool to rt. The reaction was then poured into a separatory funnel and partitioned between
EtOAc (~ 250 mL) and water (~ 250 mL). The organic phase was dried over Na,SO,4 and conc
in vacuo giving the crude title compound which was taken up in a minimum volume of warm
EtOAc. The resulting solution was cooled in an ice bath and hexanes were slowly added to
induce crystallization. The resulting precipitate was isolated via vacuum filtration through a
fritted funnel and air dried to give pure title compound (8.3 g, 91%). 'H NMR: (300 MHz)
7.87-7.92 (m, 2 H), 7.76 (dd, 1 H), 4.35 (t, 2 H), 3.73 (t, 2 H), 3.35 (s, 3 H).

Method 11
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10 with nmethylene chloride (- 2 x 200 nmL). The

combi ned organi c phase was dried over Na2SO4 and conc
wOnos®eewss3gi ving the crude title compound whi ¢ RCWaGB2008/000256

purified by silica gel ch,omatography (330 g) using

Et OAc/ hexanes (1:1) as eluént to afford the title

conpound (8.0 g, 78 99 in/z: 217. 15 Method 10
4Bromd-3Eﬂ'26mgthQX3(€2hQ¥é’Mﬁldkl}fet hoxy) - 4- nltrobenzene To a

Rk AL i RO pAl S ARERR ith £8réino-3322 ML)

methox?erﬁ&z;mxﬁﬁtrbbéﬂzeﬁ@@mam1(0)6(5%2 1@ 11d:@noB), vl % Fells e Si0; (17.6

PRV N TS T T
heated %uﬁ gt\{%%ig t(? Q0 b6, ﬁgcﬁ'hzﬁlé’ n{o'il &e (ERG WION 1RSI then

0 a se aratory nnel "and partiti oned
carefullpeidnero th BActi¢r madtrenhjteracunplete eddifion pbthedyyirazinge

organi ¢ phase was dried o
monohgiroerige FRENGH UGS VG BB BbNG. W B A dLe q aRehh, SF Heton
was theft aFbeeMdb‘P k&ﬂ%n@?ﬂt%ﬂ@hrogﬁpé\ﬁed diheelite stiet filteg cake was washed
sol ut

Ion was cooled in an i ce bath and hexanes were
with MsOBin-y1 58 dlelanddZtOiAedrd§0amly)s The Faspling SRratgHes RN IRYP O

) r.eci pitat I sol at.ed v .
sive nEhiGeqtppdind o ar ST P AELIMAlA BLACR  TRpHaR: 247,
corrpound (8.3 g, 91%9. 1H NVR (300 I\/Hz) 7.87-7.92
(m 2 H, 7.76 (dd 1 H, 435 (t, 2 H, 3.73 (t, 2
Methodjl2 3.35 (s, 3 . Method 11 WO 2008/ 090353
PCT/
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f9odln WaSteqBAH ge t23W timdl) blssn‘medZm(anter (100 ml) was added to an ice-
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ml, 15 ﬁf?ﬁl'n?’o@} SR wR/ERD0 (k) A@fte)f suﬁﬁ@ 3000 ﬂihm&&OBLcyIﬁUaaetamlde (10.40 g,

t1ng m xture was heated with stirrin
123.7 thigahi leemid ised inomasietacky talhedl(am% gnp17 Qllnpl)wz)te 58 ItJ)n\@@ﬁ added and
the reagtéqu}fvg% %ﬁ/%gﬂg ggltng\befntdght é: £ Irsgf;m séltldrjrgvgiso ﬁfﬁ‘%tc%ﬁ by fllhratlon
washed Wi‘tﬁt\izd%& Mied, Biven @S o gd icﬁﬁl \ﬁﬁchBG/aCrefmeeam hddh «fi eirpanio] for

The réaction was then allom?g to c %i &
30 mlrafmemmmeq web ¢aplast igioampgapSaturss fhe solid yrg cpiledt bycé gation,
h
washe%lﬁvéthrWZli eF 108"11%1% %\;E%edned]tggrééﬂfn%h}eﬁtﬁ%ac ; ﬁnd as d—?QIdﬁLiohd
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(34.4 4,08 %). tlHQ\IMRmDDUO(ds WHHL); 11.90d(s, 1R d .50 (m;duﬂ) f7L3r5t(he]r H),7.20 (d, 1
urification (3.16 g , 71 %9 mz: 247. Method 12

H), 3.9 (3538402 % net hoxyphenyl ) di azenyl ]

- 2-cyanoacetam de Sodiumnitrite (8.54 g, 123.7 mol)
di ssolved in water (100 m) was added to an ice- 15
Meth@dslﬁs Buspensi on of 4-brono-3-methoxyaniline (25 g,

The Zoli 1ng mlteq*mcé fate %r\]z&tferrea ]Brepare acc(oi}dimg to the procedure in Method 12

using the appropriate starting material.

Method | Compound m/z | Starting Material

13 2-[(E)-(4-Bromo-3- 312 | 4-bromo-3-ethoxyaniline
ethoxyphenyl)diazenyl]-2-

cyanoacetamide
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m, 1514 mol) and water (100 m). After stirring for

10 m nutes, 2-cyanoacetam de (10.40 g, 123.7 mmol)
wanawsgodissim acetate tri hydrate (84 g, 617 mmol PCT/GB2008/000256

water (1.8 L) was added a the reaction was all owed

to stir overnight. The résulting solid was coll ected

by filtration —washed wit] —di e —gi-Reg—ah
Methodr pGgmpmainidd whi ch was ref | Bzd SWrggngM_at@rlalgt hanol
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7.835 (s, 1 H, 7.20 (d, 1 {H, B8.90 (s, 3 H,; mz:

296. 25 Methods 13-14 The floll oW ng internedi ates were

prepared accoraing to the procedure 1n Method 12
using the appropriate starting material. Method
MethodC0¥rpound miz Starting Material 13 2-[(E)-(4-Bronp- 3-

312 4-br

. et hoxyani | i ne t hoxyphenyl ) di azenyl] -2
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OXYCI nno I'ne-3 -tarboxam de: To
temperﬁufé‘ ¥hélfc@bn mixture was carefully poured over an ice cold solution of 3N HCI
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minutes. ag#égg’n ata'% Naswaild s Ebidded At vicutim fitR@ofWished withevater

mx ure was stirred at reflux for 4 hours
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compow] 14 v prso e o b RAHE S e e PR FE 9% '
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0 ‘mnites. A precipitate formed which was
H), 4.16¢5,13ed); etz 2P& vacuum filtration, washed with water 10

(- 200 nL), ethanol (- 200 nlL), ether (- 200 ni), and
dried in vacuo to yield the title conpound as a brown
Methodghedmhi ch was used wi thout further purification

b’FI}é fgllpévmgn?éng@geg% prégeggc? r(u‘é:?)fdirkl)gréo’ tili% E%gge%g’g ?Iif\/%tl}od 15
using the ggprgﬁflatz]s stabing MatRal( S, 3 H; mz 298.

Method | Compound m/z | Starting Material

16 4-Amino-6-bromo-7- | 312 | 2-[(E)~(4-bromo-3-ethoxyphenyl)diazenyl]-2-
ethoxycinnoline-3- cyanoacetamide
carboxamide Method 13

17 4-Amino-6-bromo-7- | 342 | 2-{(E)-[4-bromo-3-(2-
(2- methoxyethoxy)phenyl]diazenyl }-2-
methoxyethoxy)cinnol cyanoacetamide
ine—3;carb0xamide Method 14
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15 Methods 16-17 The follow ng internedi ates were

prepared according to the procedure in Method 15
waQWesyoedse appropriate starting material. Met hedT/GB2008/000256

Conpound m'z Starting Mategjal 16 4- Ani no-6-bronp- 7-

312 2-[(E)-(4-brono-3-et hoxyphenyl)d| azenyl ] - 2-

et hoxyci nnol i ne- 3- cyanoacet am de car boxam de Mt hod

" Method 3817 4- Ani no- 6- bronp-7- 342 2-{(E)-[4-brono-3-(2 (2-

0
6 Blomﬁé%'ﬁgaégg{/ t}oﬁéy%‘[}%‘;‘%géﬁ%g‘%? glrsna%g i ne- 3- car boxam de
MBI nqmsmamagasm@szﬁﬁmmmnmeﬂwm@nohw -carboxamide

(Methoé, 1gp @ﬂﬁ 40;11%;}16])} >9nd, ethangl (S%pclin}?né‘l suspension of B8t)%1§/§mrg hé/gro(;jlde
(100 g, 27 ) !mnfuBlZﬁﬁWX‘t@? (3@6%?%3 Widd to the reaction and the m1xture was stirred at

rono- 7- met hoxyci nnol i ne- 3- car boxam d
reflux fobBtdapd ThE yeacB0n yas 1Gh coplofl pnd fitfetst Hzravgh ¢ ggboﬁﬂ@hte Mhich was

ens tassiu 1 7

washed thapir (r 39070) Tt AR RiaCosattieBo S RRdTERe
ethanolMnditHE ResMiSg %hhédu@ dolation waf haigifiawwith cbay SHCTHogpH ~3. A

reaction was then cooled and filtered thFOl.llgh a_pad of
precipited formegwihidh wasscollgeted by veguusn filiagpn.(Thexssyling soligyyas

ul t

surnf S LR PEUTR AR A5 PSP s B
temper@ﬁltéjbvflicﬁ@r&\hﬁéd thereudelgidcifitteihicB wab cofeatad py vausm filtration.

e S il A PN AT G
title cop‘ga%h { 2 bl%%vv% ﬁrwlillén FhiieasyvitRdnedet Adifi@tbR 8.0 g, 86 %).

1 ure rovided the crude precipitate which
H NM/FaSM(ﬂﬂ (e ir €1 Hp)B. S/ia(suh M)f7.23 tsal iFDn4.08 the X a3 18ake
was washed with ethanol (- 200 nlL) and diethyl ether
(- 200 nL) to yield the title conpound as a brown
Metho?lgllbdzmm' ch was used w thout further puri fi cati on
6.0 g, 86 %9. IHNW 14.60 (m _br, g f\/f
1The) follpwie iptermedipfes werqigrepaged gcqq;dmg th&xe pgof@ urggn ethod 18

9- | ow ng internedi ates were
using F@B%rlogﬂagég%tmcﬁma{e %1 the procedure in Method 18

e L e Ehtec ol 10 B o a2 bt oy

19 314| 6-Exoime7-6thorpde| 314t hoxyci nngl4ameino-6-bromo-7-ethoxycinnoline-
hydroxycinnoline-3- 3-carboxamide
carboxylic acid Method 16

20 6-Bromo-4-hydroxy- | 342 (M-H) 4-amino-6-bromo-7-(2-
7-(2- methoxyethoxy)cinnoline-3-
methoxyethoxy)cinn carboxamide
oline-3-carboxylic Method 17
acid

Method 21

6-Bromo-4-chloro-7-methoxycinnoline-3-carboxamide



10

15

20

hydr oxyci nnol i ne-3- 3-carboxam de carboxylic acid
Met hod 16 20 6- Bronp-4-hydroxy- 342 (MH)"
WO-2008100@858- br onp- 7- (2- 7-(2- met hoxyet hoxy) ci nROTIGB20/000256
met hoxyet hoxy) ci nn car boxggd de ol i ne-3-carboxylic
Method 17 acid 20 Method 21 6-B

r ono- 4- chl or o- 7- net hoxyci nnol i ne- 3 boxg % line-3
7004d/10g0ed doroy sk chszebyith §-brogs- %ﬁy‘ﬁo’iy E%chno me-3-
& d DMF (1 ml
carbors D IGRR DTS &7 LR v added SOG2 A BB P ¢ w0
The res@ling nfiMih@ds A8Yed thdefiyx #6 4ommsdicforahsingddeldd 8Dt Phe reaction
(342 m) and DVF ( The resultin mxt
mixturcysst ot JAgH W08 bR hars g AP e T ogD. The

LAMi6e MRE aft®Bénc. hdue¥aEMAmbonI sehq 284 mmol)
SuSpenST&?Wg V\i]cﬁ[grg)dv\a;aléaéﬁl}spendgd |ncac%hteone (- 4(2)%(ml) The

was addedslisp etz vim amadditoofuedel and thegeswting njigtarguanalleyeed to stir at 0

o RS AR et PR VRL B8

f11trat1o§§' Tﬁéjflﬁervﬁﬁe @Jah Queiekdtwitls thfer 88 x Q00 falf)Oacetine &81diSOi mh};tl

mnutes. A precipitate formed which was colle
collectad and duiesLim vatid tor ml.dcshe uttwmpcrtméras anRE white %ﬁé}ér@%sg g 94 %)

which W?ﬂ ltlsgﬁavgglouéﬁ 83581’? r%OI\l/ o o TNVAR §/5|%e§ ﬁ?% '@—io sl, 1 H), 8.05 (m, 2

H), 419Q§rp,qqp¢z/g$1an of f V\/nlte solid (14.00 g, 94 O/c) 10
whi ch was used without further purification. 1H NWVR
8.55 (s, 1 H, 840 (s, 1 H, 805 (m 2 H, 4.10 (s,
n2N2/ z: 317. Methods 22-23 The foll ow ng
MethOﬁﬁF%rzr?fedl ates were prepared according to the cﬁgocedure

iTheNbllbwithg 2Atermdliates weret frepaagshacoprding te the piocedige in Method 21

material . Method Co ound mz Starting Materi al
using tBe EpRIPRFIae &tﬁ’FtB’rgdnai‘ef

Vet CORROURATOSY oxﬁ?c A Vierta

pXycrnnoli ne- 3- cld carboxani de Mt bhod

22 19 PgBoMRbonenéroci ors&ﬂ- @bibnfo- Diethwny 4-nydioxpoynnplin 3-
(2-| met hoxyet hoxy) cim ol ijne- 3 C rboéyl ic acid
met hetgetnejineidnnol | Met NFAFYIRHACIS: car boxani de

carboxamide Method 19

23 6-Bromo-4-chloro-7- | 361 | 6-bromo-4-hydroxy-7-(2-
(2- ‘ methoxyethoxy)cinnoline-3-carboxylic acid
methoxyethoxy)cinnol Method 20

ine-3-carboxamide

Method 24
6-Bromo-4-chloro-7-methoxycinnoline-3-carbonitrile

To a suspension of 6-bromo-4-chloro-7-methoxycinnoline-3-carboxamide (Method
21) (12 g, 37.9 mmol) in DCM (400 ml) was added POCI; (200 ml). Triethylamine (15 ml)
was then added carefully to the mixture which was stirred at reflux for 7 h. The reaction was
then allowed to cool to rt and conc. in vacuo. The crude residue was then carefully treated

with sat’d aqueous NaHCOj3 at 0 °C. A precipitate formed which was collected via vacuum
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Met hod 24 6- Brono-4-chl or o- 7- met hoxyci nnol i ne- 3
-carbonitrile To a suspensi on of

W6 -2bismaessd- chl or o- 7- met hoxyci nnol i ne- 3- car boxarCT&B2008/000256
(Method 20 21) (12 g, 37.& ol ) in DCM (400 m) was
added POC13 (200 m). Trie ylam ne (15 ) mas then

added carefully to the m xture ({)
Alaion e erkerheddlrgier O cplkteth R e g o
provide tli éﬁ& ?(}}gpczqr eaP e e 1,:(11(29 85%6 8% %%&l?WaéjH&dV\@ﬁl&lh ﬁﬁther

aqueous NaHCO3

pur1f1caﬁbﬁClHJN1\/&1 €8. TDGSHE(HI)M&Q@ ks, \1\/&15) éBDI(ethIé)i m/: 8299ac uum V\D

2008/ 090353 PCT/ GB2008/ 000256 -66 filtration. The
filter cake washed with water (- 100 ni), coll ected,
ied in vacuo to provide the title conmpound as a
Methmgsriegyggol id (9.80 g, 87 %9 which was used w t hout
ffhe fdlmwmp urterinedaittesomre prephiIvEzaceurding tg thepprpgeduge ingVigthod 24
. %f in/z: 299. 5 Methods 25-26 The
““ngﬂFEWPHKFﬁﬁ5$ legﬂﬁ‘f%Hes wer e prepared according to the

Vethod Z4  ush izt PStaABRE MAtepiaf St arting
Methél’?at g?(lméll?@u%gt hod Conpound il ZZS arti ng Mat erial 25

25 6- BrgoBRordo-alohture-77- 313 313 | 6-bromo-4-chloro-7-ethoxycinnoline-
6- Br ono- 4- chl or 0- 7- et hoxyci| nnol ge- .
et HOBQEyRREPIne3 S0P t i | e BoEATPERRIfCe Met hod 22
26 {6- Bronp- 4-chl oro-7-(2- 343 61k&@ndtze chl oro-7-( 2-
nmetihoxyet hoxy) ci nnol i ne- 3- [nret hoxyet hoxy) ci nnol i ne- 3-
carbonitrile carboxanide Mgt hod 23 Met hod 27 10 Ethyl

4~ LI 4-—di-H-yoerephenyantigl="56 aret Tt TTE=3
26 ¢ r%giwaﬁe&ﬁf&()? . rOLF%?’ tbtbcfmnf)f aétgg ngd

Wit hrg AyScidddifne3ar and et hyheifoxgBihok Preinnoline-3-

6, 7 di net oxyC|nnoI|ne 3-carboxylate (0.200 g, 0.675

mo|l Jarfdutitribod 7) was added | anhy &ﬁ@@%aféldﬁanol (10 nm.),
2,4+ difluoroaniline (0.087|g, O. g&r%), and gl aci al
acefic acid (- 100 L). The reac?&%% m Xxture was then
heafed to 75 C for 1 h, coqled to rt, and diluted 15

_with concentrated agueous dmmoniia (o 5 i) Tho—crude

product precipitated fromthis reaction mxture and
coll ected via vacuum filtration using a Buchner

hmﬁh&%ﬁhw The solid was washed water (1 x 100 nmL) and

Ethyl 4\/1\}1 Mhalhuﬁid@ﬁén}ﬂjhnﬁncﬂ )7 th)leth@xydnﬁiodiné-ﬁe:acbdnghltqa r oduct
was purified on 40 g siljca usmg

eTqu@ ﬁO e gapndibagom. ek C]@ﬂfé EWih agpagngid
6,7-dimethoxycinnoline-3-carboxylate (0.200 g, 0.675 mmol) (Method 7) was added
anhydrous ethanol (10 mL), 2 4-difluoroaniline (0.087 g, 0.675 mmol), and glacial acetic acid

ftptIqaé ancial ethyl 4-chloro-

(~ 100 uL). The reaction mixture was then heated to 75 °C for 1 h, cooled to rt, and diluted
with concentrated aqueous ammonia (~ 5 mL). The crude product precipitated from this
reaction mixture and was collected via vacuum filtration using a Buchner funnel. The solid
was washed water (1 X 100 mL) and diethyl ether (1 x 100 mL) to yield the crude product
which was purified on 40 g silica using EtOAc as eluent providing 0.231 g (88 %) of the title
compound as a yellow solid. 'H NMR: 9.25 (s, 1 H), 7.70 (s, 1 H), 7.50 (s, 1 H), 7.40 (m, 1
H), 7.30 (m, 1 H), 7.10 (m, 1 H), 4.02 (s, 3 H), 3.95(q, 2 H), 3.85 (s, 3 H), 1.20 (t, 3 H); m'/zA |
390.

Methods 28-45



conpound as a yellow solid. 1H NVR 9.25 (s, 1 H),
7.70 (s, 1 H, 7.50 (s, 1 H, 7.40 (m 1 20 H), 7.30
woOmmposhoeds3 7.10 (m 1 H), 4.02 (s, 3 H), 3.95 eqr/GB26)8/000256
3.85 (s, 3 H), 1.20 (t, 3 &, mz 390. Methods 28-45
WO 20082'090353 PCT/ GB2008/ 000256 -67 The fol | ow ng
i nt er medi
ates were prepared according to thedﬁr O'C?\%gtflgdﬂ

The fedlomonl irermediatey waie Pegpaicd Breativede Herprpgpdure m
mat er | ound 1H NMR (300 MHz) ml
wing 1B R o PRI ) 16, bromo 7. oAz (o 1 by

Metho& Ldnipotifid €t hyl [CYPNMR(300 RIHNAX Y /4 ( ZSfalrtiﬁg Mat@rial
L 7,06 (d 2 H) hloro-7 5. 6 Q99 (g 457 (g
28 et rditlygdiénbmhim%— 3- 4 (sph&hyT.y2 i 49 2 ﬂilyl Grbmang-ir
2 H), car 2.29| (s, 53
(m| & ‘ggéséuor?:ar b%E'§1 a¢€8%5§) and| 2-f | J%I?%I:OB%
mﬂ_@' aniline 29 EtJSlSéb (ﬁi[}()24fsl7tqqr of 4- 9| 2Bofgoinrblibg-3-
7.10 (s, 1 386 ethy chl oro-6 net hyl phenyl )
agn nn@thﬂggen(?}flhlmu(l@] 1H>|)4 3G(ag- H)@n me hoxy~P4¥h@nﬂﬁé 3-
-0, m 2 H) rrhoxyl at e
di rﬁmﬂ?& nnol i ne- %294)98 31@06%?3(913 H) , f\%[teﬁé’% 8)7)
3- das; lasge 3.95 (@HM)2 H), 3.75 (s| 3 Hjand®23Wmofss- 3
H) , and -fluoro-4-11.20 (t, 3 H nethylanil 0
EtHyl 4-[(3-chloro-p- 9.30 (s, 1 H),|7.74 (lgethyari'bnf
ethyt 4 phic a7 i ' N iH -
3 DERTEITGeL SO (555 Thay g
|(_|; : ri;eﬂg%dp(h(%ﬁylm;(xmb]m &D), Hiovest hdRy El8nol i ne{ dimdthoxycinnpline-3-
, s, 3 (Meth 7 -car ylhate | 0-3.87
grln ’ It 1[;%12 f(ni 92})9 (ghaﬁﬁ ?IOBZ& 3- chlcg]ib8§ﬁf‘ i ne
fi eUO' 4902031, 1 W), 7|(Nelid7d 386
et hEﬁ“% O%Wyolr o(-) t}ﬁ I phgnyl )am no] H), Z7. 52 (72, 1
H) . ?c%oﬂyla@t hoxyC| ﬁr?él(qnin.’& 3.71%(s7- |(t, 1 H), 7.00
(iny 2 H, carboxyl abgy 530 3 m), and 2-fluoro-4-
1.20 (t, 3 H) methylaniline
30 Ethyl 4-[(3-chloro-2- | 9.30 (s, 1 H), 7.74 (s, 1 | 407 ethyl 4-chloro-6,7-
fluorophenyl)amino]- | H), 7.59 (s, 1 H), 7.35 dimethoxycinnoline-3-
6,7- (t, 1 H), 7.15 (t, 1 H), carboxylate
dimethoxycinnoline- | 7.10 (t, 1 H), 4.05 (s, 3 (Method 7)
3-carboxylate H), 3.90-3.87 (m, 5 H),
1.15(t,3 H) and 2-fluoro-3-
chloroaniline
31 Ethyl 4-[(2-fluoro-5- | 9.25 (s, 1 H),7.70 (s, 1 | 386 | ethyl 4-chloro-6,7-
methylphenyl)amino] | H), 7.52 (s, 1 H), 7.20 dimethoxycinnoline-3-
-6,7- (t, 1 H), 7.00 (m, 2 H), carboxylate
dimethoxycinnoline- | 4.05 (s, 3 H), 3.90 (q, (Method 7)
3-carboxylate 2 H), 3.80 (s, 3 H),
222 (s,3H),1.19(t,3 and 2-fluoro-5-
H) methylaniline




di met hoxyci nnoline- 4.05 (s, 3 H, 3.90 (q, (Method 7)
3-carboxylate 2 H, 3.80 (s, 3 H, 2.22 (s, 3 H, 1.19

woOnrposdoeassl 2-fl uoro-5- H) nethylaniline V\D 2008 0aB26(B/000256
PCT/ GB2008/ 000256 -68 Met hed Conmpound 'H NWR (300

MHz) mfz Starting Material 32 Ethyl 4[(23 9.40 (s,
1 778 (Q 1 423 ethvyl 4-chloro-

Methald cHEQmppilmhyl )anin WNWQOQ yHz) H 111/7 p8tarting Material
di ot haosiviol nnal oo al o =2 L o Ol ehal PRI N
ot | T ITC 1 [} ! ) y 1),

32 car bFeQ%‘y]I | 41@-3di et ha%}g'(%ncﬁh Ads (ﬁL]O 4%?11 %MX'CEI%G T-

(s Herfyl)amn C 1. 20 (diméthéRycamdline-3-
2,3 cﬁ{bgr%a})rlnal i ne I_gs Etﬁi }g brom) 4- 9. 25 (s,y 1

H), <ﬂ Gm (s, 1 453 gfrhy2 Hp- wwedolﬂ) 2, 4- | kprboxyla® (s,

1H 40 chl ro-7 If | u p I)amno ,

7. 30‘11(1}‘?@0 ?C)"W’ 1%%[5'(%)?318 J]‘.legi)(sét hoxyci &lgﬂgfhljorqehp) H)

7. 103- Ginoiylhl)e 4. 02| ganboryk@asen 3-carboxylate (s, 3

H), 5(g, 2 H, (Mthod 8) 3.85 (%, 3 H), 1.2((13, (t, ..
3 and 2 4- di fluoroaniline H 34 Ethyl 6- prBdg.2dichiggpaniline
eth o411 2537 thitpront ) NS

33 etho&&% ﬁp?fﬁql?]e 3- )]9??-( tithTF/ ijc»%?/ at gﬁﬁ% brouio-4

ci nhgpine- 3- (Met hod 1) 7. 5@(95 chH<)y17aDe and | chloro-7-

2,3t di chl oroani line|35 Et hy - bromo-{4-[ (3 470 et t*ﬁl

6- bl @lﬂﬁowph@wmn@ K‘Illubﬁa» %‘Mr&r]o 7- pherﬁ OX¥FiRBYLng-3-

et hpx a npehingz 3 carn kg ghe

car at gklklk]@tuﬁ:od @%ﬁ%%z?ﬂ)’udr 0-3- 7

3—carboxylate (s,3H),3.95 (q, 2 H), (Method 8)

3.85(s,3H),1.20(t, 3 and 2,4-difluoroaniline
H)

34 Ethyl 6-bromo-4- - 486 | ethyl 6-bromo-4-
[(2,3- chloro-7-
dichlorophenyl)amin ethoxycinnoline-3-
0]-7-ethoxy- carboxylate
cinnoline-3- (Method 8)
carboxylate and 2,3-dichloroaniline

35 Ethyl 6-bromo-4-[(3- 470 | ethyl 6-bromo-4-
chloro-2-fluoro- chloro-7-
phenyl)amino]-7- ethoxycinnoline-3-
ethoxy-cinnoline-3- carboxylate
carboxylate (Method 8)

and
2-fluoro-3-
chloroaniline




chl oroani | i ne WO 2008/ 090353 PCT/ GB2008/ 000256 - 69
Met hod Conpound 'H NMR (300 MHz) mlz Starting Materi al

wQ@@oBtoagds3 6- bromo-7- 9.58 (s, 1 H), 8.56 (s, 1Pa#&B2008/000256
ethyl 6-bromo-4- ethoxy-4-do(2-fluoro- H), 7.77 (s, 1
H, 7.17 chloro-7 4-methyl- (d, 2 H), 7.02 (s 1H),
et hoxycinnoline-3- nhpn\u ) ami nol.ciniaoli —P
Method. B8ofrpoundr boxy| at éH NM&(&Q&MH@ tIE/ZZ @tart?%Maf%“al
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6- hr ono- 4-chl oro- 7-{(2- fluoro-5- met hoxyef hoxy) ci nnol i
T Ao s S o™
8 FRIBEb-5-
methylaniline
41 6-Bromo-4-[(2,4- 436 | 6-bromo-4-chloro-7-(2-
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i njernmedi at es descr|i bed i n Met hods 37-45 [can al so be
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des gr(izbed. for Exanple 54, followed py thelg{:gl%\agr%si on
of g%@ge@%x%ﬁiﬁge nitrile described in Method 24. 5
Met hod 4 1-('2- Am no- 5- br ono- 4- et hoxypheni)lllll&et hanone
A 1 lipet3hcagbomigidked [fl ask fitted with|l a ref
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beilng alTowed to

Q

4L

and 2-fluoro-4-

methylaniline

The intermediates described in Methods 37-45 can also be prepared in two steps from
the intermediates of Methods 21-23, using the aniline addition procedure described for

Example 54, followed by the conversion of the amide to the nitrile described in Method 24.

Method 46
1-(2-Amino-5-bromo-4-ethoxyphenyl)ethanone

A 1 L three-necked flask fitted with a reflux condenser and an addition funnel was
charged with a magnetic stir bar, 4-bromo-3-ethoxyaniline hydrochloride (25 g, 100 mmol),
and anhydrous toluene (300 mL). The reaction mixture was cooledto 0°Cand 100 mL alM
solution of boron trichloride in DCM was added to the reaction dropwise via addition funnel.
After the addition of the boron trichloride was complete, acetonitrile (6.56 mL, 125 mmol)
was added followed by dropwise addition of 110 mL of a 1M solution of TiCl, in DCM. The
resulting heterogenous reaction mixture was heated to reflux for 16 h before being allowed to
cool to rt. The crude reaction mixture was carefully poured over 2 M HClyg) (~ 250 mL) and
the reaction mixture was warmed to 80 °C for 1 h. After cooling to rt the pH of the reaction

mixture was adjusted to 6 by the careful addition of 2 N NaOH,,). The solids were filtered
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WD|2008/ 090353 PCT/ GB2008/ 000256 177 Met hod Conpound
m4 Starting Material 72 4-[(2-Flupro-4- 394
67 6- QricEthoxy- El{[g%—ﬂhomrda 4- 435 6—bro1no—7—¢thoxy-4-[(2-ﬂuoro—4—
met am n - e y- 6- inolcinnoline-3-
B A P
met|hoX WG, ERali- Clgn@ﬁfetgnm trill e cdmhnbnhﬁnilbl e Met hod
38 |73 6-[ (3R 5S5) -3, 5- Di net hyl|pi per azi n-
6-brqarh9>mtr1[e(2 fluoro-4- 1-yi]|-4-[(2M ?ﬂ%’r
net|hyl phenyl ) am no] -7- nethyl phenyl) am no] -7-
met|hoxyci nnol i ne- 3-carbonitrijl e
68 et f@gsalss')glﬂ _Démehgigesait-r i {|435Met| I6elstoB®-774thoxy-4-[(2-fluoro-4-
6-[|( 6S) - 2, 6- Di net hyl rmrphcl in- 422 Dami innoline-3-
6- brbmH-74et{1@9c [ Gofenia=4-4- y| |- 4- [ (3T9taygphenyDaminojcinnolt
ety hyllphenyl|)caathitgle- 7-
met h%%@?ﬁ)ﬂgc}?l?ar@lﬂelﬂ glé? on?t rifl e <
met hextysiitito! i ne- 3- carbonitrijl e Met|Adethgg455
6-[B-(2-{[tent- 551 6-brono-4-[(2-f|l uoro-4-
But yI (d| met hyI )silyl']oxy}ethyl) pi pe
69 et i{%ﬂﬁﬂ&l&@m noJ - 7- razi n-| 451yT J|-6tbdold-4-[@ofgord-4-
nmet h cinnol i ne-3-carbonitrife i
met ytlefyiphyhylpamiino]-7 Tnethixyhd| 38 methylphenyl)amino]-7-
met hoxyci n I|ne carbonitri|e and 1-(2- erh itril
but /F‘k“é‘i‘ Wgﬂgl?{g}?ﬁra{:}g}- ") et hyl) pl r%letilgxyc{lm{ohﬁétj carbonitrile
yl]cinnoline-3-carbonitrile Method 38
70 6-(5,6-Dihydro[1,2 4]triazolo[4,3- | 431 6-bromo-4-[(2-fluoro-4-
alpyrazin-7(8H)-yl)-4-[(2-fluoro-4- methylphenyl)amino]-7-
methylphenyl)amino]-7- methoxycinnoline-3-carbonitrile
methoxycinnoline-3-carbonitrile Method 38
71 4-[(2-Fluoro-4- 433 6-bromo-4-[(2-fluoro-4-

methylphenyl)amino]-6-
(hexahydropyrrolo[1,2-a]pyrazin-
2(1H)-yl)-7-methoxycinnoline-3-

carbonitrile

methylphenyl)amino]-7-
methoxycinnoline-3-carbonitrile

Method 38




erazi ne Method 89 76 6-[4- (D nethyl am no) pi peridin-| -

435 6-bronmo-4-[(2-fluoro-4- yl]-4-[(2-fluoro-4-
waorbdsyogasanyl ) am no] - 7- et hyl phenyl ) am no] - 7- PCT/GB2008/000256

met hoxyci nnol i ne- 3- car boni7t7r_i l e

met hoxyci nnol i ne- 3-carboni't'rile Method 38 WO

2008/ 090353 PCT/ GB2008/ 00025 =78 ) )
Metho3t AConf@ulddt eri al 77 4-[ (2- F| mdz o- yStanting Material
B b 0mD= de (2~ H-sor-o—4—Fothytpheny—am ot ———
72 - 71 AdthBlpred- net hyl pheny! )a.,f,”f?%] _ p6-bromo-4-[{2-fluoro-4-
(4 1@1 1 2837908 nbxy-6- methylphenyl)amino}-7-
met ﬁ%x c#’lhe#gﬁ?rﬂig%?car Boﬁ{tr l e P _ y ' o
yl ) eicrpledlineyRimetibedi tril e Met hod| 88thP8y@En)ql@s)3-gurbonitrile
421 6-brono-4-[(2-fl uoro-4-
( Di| SBPBYE no) pyrr ol i di n-1 - yi ] - 4- | Method 38
met'hyl phenyl ) am no] - 7-
[(2-fluoro-4-nethyl phenyl)amino]-
73 net| o 3R j58n0/5-Riandhylpipetwaine r | #@1 | 6-bromo-4-[(2-fluoro-4-
7- et ycji nnol i pe- 3-carbonitrile e
4- (123?1%@'2‘112‘10'5;75 6- br on- 4- [ ( 2- { Fisiptiyifanino)-7
et r}ﬁétﬂﬂgﬂéﬂyl)aﬁﬁﬂd]q]- - 7- met hgxy- 6- | methoxycinnoline-3-carbonitrile
metihyl p n_I)qrri noj-7-
[ 4-|(RsthoRycimotinerdriodonifrilepi per azi n{ Method 38
nmet|hoxyci nnol i ne- 3-carbonitri|l e
yl Jlci nnol i ne-3-carbonitrile Nethod|38 80
74 ©-1 %—E(@R{dﬂ)@[ﬁ-m@@tﬁr@d}pm 1-422hox p-Brofmp2-f(Rtfbroge-4-
Butlyl (di met hyl ) si |yl ] oxy}et hyl) pi p4g henvl)aminol-7
met h@“b’ﬁf‘ﬂeﬂ%fg{‘ﬁfﬁ'ﬁo] ci nnol i ne-|3- methylphenyl)amino]-7-
razi nod-yh Lo Asalihgpa- 4- [ (2- fljuor o- 4 GREBRIHNbIAL-$-carbonitrile
met HYF ﬁ%’h%/ﬁlﬁg?nﬁlﬁ@]x’gi nnol i ne-|3- Metlhod 45 carbonitrile
and| mdthoRycifndlinesteartnuityild di net hyl )(SViethpd 3%y }
ethyl)pip erazine Method 89 81 '
4-[(2, 4- O uorophenyl ) am no] - § 425 |6- brono-4- (2, 4-
75 TSR P20 g =0T TECNYTPIperazinssy- | 6-bromo-4-[(2-fluoro-4-
di f| uor ophenyl )am no] -7- yl]-{7- met oxyci nnol | ne- 3-
met hBuyidimehylistlyBeoxgedghipipe | e methylphenyl)amino]-7-
razin-1-yl]-4-[(2-fluoro-4- methoxycinnoline-3-carbonitrile
methylphenyl)amino]-7- Method 38
methoxycinnoline-3-carbonitrile and
1-2-{[tert-
butyl(dimethyl)silyl]oxy}ethyl)pip
erazine
Method 89
76 6-[4-(Dimethylamino)piperidin-1- 435 6-bromo-4-[(2-fluoro-4-
yl1-4-[(2-fluoro-4- methylphenyl)amino]-7-
methylphenyl)amino]-7- methoxycinnoline-3-carbonitrile
methoxycinnoline-3-carbonitrile Method 38




carbonitrile Method 39 WO 2008/ 090353

PCT/ GB2008/ 000256 -79 Met hod Conpound niz Starting
woRbmroweds3 82 4-[ (3-Chl oro-2- 441 PCT/GB2008/000256

6- br ono- 4-[ ( 3- chl or o- 2-

fl uor ophenyl ) am no]j - 6- [(3F\7858) - fluorophenyl)am no]-7-

3. 5-dinmethylpiperazin- |-yl]

Methodet IGonymiumdo| i ne- 3- car boni tr hdz Startmg Material

L hoxyvci-nroli-Rre—23—eat-beri+ A= _aon

7T 4-] Gﬂ(é:fh@?"%‘lz‘r SSSUE Erorr;) 4 4?1( e Etﬁ)g?rgo ﬁro[“@ -fluoro-4-
met hy l hoxy- 6- Hehemthihol-7-

am no%ﬂ%g&{%:yp%@gﬂz (r?riletéf)g?ﬁnol i ne- 3{1@%%}13&‘;5 _ ﬁ% ok o
met] lioxythyiniol-imeenekr boni trill e camsthexyeinnelinged-pygonitrile
38 t hod,.84 .

4- [ 8/5)9@85?%3ﬁ9¥?€9ﬁ9}ephenyl ) @i noJ eth(%%oxy 6- pyridin

-4-yl ci nnoline-3 -carbonitrille To & m xture of
6-ronp-4-(2-fl uoro-4- net hyl IrhpnyL/;.m_na.)_Z_rxe.t_b,W—un—i
78 ol i|e(38)-% car bonitri l e (Metrédlss 6chromordt-[ (§-fhgro-4-
gl )., pyrj di. agi d (0. b)
and (bz@%yta@%@?y o n% ktol)) i n [)%}%%nglb&l@ ?mamﬁ)g7

wat 6{(2 ﬁ@m%04 Me}hylmay@ﬁdmd] Pq( Ph3P) 4netlfdky2iddoline-B-cadonitrile
mrgl). The reaction was stirrled under ar g) at 90 C

for| 7t meﬁmuv@nn@lmr%@arbowrﬂated Wit Mﬁﬁ%‘? ‘? 50 nL) and
extiracted with EtOQAc (2 x 50 inL). The conbi ned organic
extract was dried (MgSO4), filltered., and the residue

79 pur ut [(Qq:mnbm silica chromat dg7aphy 6HerofrietC)Itago-gi ve
0. 17 product . m z 386. NMNeth
fol ﬁ@)hpﬁlﬁ&ﬁl‘f@@ﬂl -LnethREd-Syrlepar ed & ﬁgpﬁqrwéa{ng,nqlﬁe

pr Oh?‘?@; ‘ﬁﬁ% ﬁ&%ﬂ@%ﬁnﬁeraﬂg'lnmg the g Qﬁétﬁ@iycﬁ{n%hﬁé 3rdaltfhitrile

mat g oun z Star|t t%QI\/aterl als WO

2008&1@9&8:5&e8€ﬂdrmﬁﬁﬂ6/000256 -80 d3&npound nf z
Stafting Materials 85 tert-Butyl 4-f{3- 490
6-brom) 4- [(2 fl uoro-4- cyanof'4-{(2-fluoro 4-

0 TTEt ){E@fﬂﬁeﬂtam noJ- /- methyl pSB’—SnY%)@BfGnWT -ethoxy-4-[(2-fluoro-4-

nmet n ol ine-3- -7-nmethoxlycinnglin- carbonitrile
6-y ]Buﬁ/l(ﬁiméﬂhylbmkyl]BSy}ethyl)plpe methylphenyl)amino]cinnoline-3-

razin-1-yl]-7-ethoxy-4-[(2-fluoro-4- carbonitrile
methylphenyl)amino]cinnoline-3- Method 45
carbonitrile and
1-(2-{[tert-
butyl(dimethyl)silylJoxy }ethyl)pip
erazine
Method 89
81 4-[(2,4-Difluorophenyl)amino]-6- 425 6-bromo-4-[(2,4-
[(3R,55)-3,5-dimethylpiperazin-1- difluorophenyl)amino]-7-
yl}-7-methoxycinnoline-3- methoxycinnoline-3-carbonitrile

carbonitrile Method 39




di hydropyridi ne- and 1(2H)-carboxylate tert-butyl

4-(4,4,5,5 tetranmethyl -1, 3, 2- di oxaborol an-2-yl) -3, 6-
wdizogdwasyr i di ne- 1(2H) - car boxyl ate Met hod 86 PCT/GB2008/000256

4-[ ( 2- Fl uor o- 4- net hyl phenwl)am noj - 6- (1-i sopropyl -1, 2,

3, 6-tetrahydropyri din-4- yI)9

met hoxvei nnaline-3:-carhonitrile 5 To a solui-i-en—of

Method- { Eofdpoeand- 4- net hyI phenyl a m&) 7 %f“%g(w*@e‘(lil 2, 3, 6-

ia h\lf‘llf o ri ALI"\

- —r _yn /\..| LAY c-o UUIII
82 Enli/l gﬂ@Cblgm 300 ny, 0.51 mo ?“U]i n | GPIRSFIG R
ali@aﬁﬁ‘n &B[(BR,5S7- 70| Mol ) | flasidpiRaehheingi7d
(0. ilﬁ%%ﬁ& .57 Oﬁm’r%(l) vvgs afded spd |urr? Fhhaial!
tri a;secaime;hymipmumldgl](7544 my, 2. 5{matherycigpiine-3-carbonitrile
t he-reacti.on stl t, 55 €C for B The
red&q yﬁW‘?lﬂﬂe \%r O’&@ ient fated [N g{rgdf}gduced
pressure and the 10 residue purifiped with silica
chnomat ography (MeOH/EtQAc (1:1)) to give 120 ng {50

83 % 4|s{|(wlmro vl z 432. Net hod | 893 Th6apmelgfudro-4-"

i ntle i.ate.was pr. c¢ordi ng [

of | roR e SpEl g REBREBE or opr { TP R PhREREHT

mat gﬁﬁe@éﬁn_ 1Metibesliferpound | |z Si aretlioxgcilvbelérer Zkarpnitrile
2008/°090353 "PCT/ GB2008/ 000256 -81| Mt hod Conpound ni z

St 4reetbegitiist eri al 87 6-[ 1 - (2- {[teIMe 8
4-{(2-fluoro-4- Butyl (dinmethyl)silyl]oxy}e

nmetlhyl phenyl )ani no]-7- _thyl)-{1. 2 316-

met hoxy-6-(1, 2,3, 6- tetrahydropyridin-4-yl]-4-
tetrahydropyridin-4- [(2-fluoro-4-
Methog 8fci nnoI i ne-3-carbonitrile nethyl phenyl)amn no]-7-

4-[2-FY th RASMEGPRRliREs S SAHARAL s AR chbsiilile
Sy TR DNl £t

acet a
Toa mlxture of 6 bromo 4-(2-fluoro-4-methylphenylamino)-7-methoxycinnoline-3-

5 carbonitrile (Method 38, 0.25 g, 0.65 mmol), pyridin-4-ylboronic acid (0.159 g, 1.29 mmol)
and K,COs (0.357 g, 2.58 mmol) in DMA (3.0 ml) and water (0.30 ml), was added Pd(Ph3P)4
(0.224 g, 0.19 mmol). The reaction was stirred under argon at 90 °C for 12 hours, cooled,
diluted with water (50 mL) and extracted with EtOAc (2 x 50 mL). The combined organic
extract was dried (MgSOy), filtered, and the residue purified with silica chromatography

10  (EtOAc) to give 0.175 g (64 %) product. m/z 386.

Method 85

The following intermediate was prepared according to the procedure of Method 84

using the appropriate starting materials.

Method | Compound m/z | Starting Materials




10

15

yde Met hod 88 4- [(2-Fluoro-4-nethyl phenyl) am no]
-7-met hoxy-6-(1, 2, 3, 6-tetrahydropyridin-4-yl)cinnoline

WO 28swaeiseni trile 5 A solution of tert-butyl PCT/GB2008/000256
4- (3-cyano-4- (2-fl uoro- 4- hyl phenyl am no) - 7-

met hoxyci nnol i n-6-yl ) -5, 6-di hydr opyri di ne- 1( 2H) - car box
vliate (Method 85 600 ng 123 nupl)in CH2C12 (4.9

Methodl) | Gonkpbund | uor oacez aﬁialillégﬂ\@tmals 63.6 Mol ) was

ctikrod 'Fnr 2 haolk

..... et Xt u was
85 conplentpuykd (dnder | 4fc be 'ﬁtjrrbeﬂug?eotroped with
chl p 1AM A Ve trifl e RS Ld,| and the
res ufélgﬁm(??%“é% [ h reversg phlgts)e I—I%EJC 1p
(memqlmhylbmigblle 302 mgthpssgzma@ohpﬁéduct rn/ z 390.

Met haod 8 ert-Butyl rrethyl)3|l yl ] oxy }

et h{t) E’Fg‘é’f‘%‘é‘%ﬂl m Xt uf % (1 zyI

4- ( _6(};1{35 g but yl di net hyl SMeyﬂdd)QS) et hyl ) pi perazi ne-1-ca
r boxyl a 15 (Methpd 90 1 g, 555 mol) and Pd/C

( 0. 0BydropPridiBenmol | in rr@tdwanol (30 nL) whs stirred

unde for 24jhoursg 2, kan m kture was
filt égﬁ'%"é‘é@“ﬁe a pad o tegéﬂlﬁylcre@@g{'fggconc pnt rat ed
under reduced pressure tptegianwethyl-23,23, (88|% of a

yelllow oil. 1H NVR | CD3{l  3.74 P.90 (m 4
H,[2.51 (m 6 H), 0.88 éloxébqryl(méiz‘)‘)ﬁ(ss 6 H. 20

Met hod 90 Benzyl 4-(2- {1} gihvd  dine 1(2H)-
[tent-butyl (di methylf)sily 1gr0}pyum (2H)

et hyl ) pi perazi ne-1-garbo yhlbbleylhﬁ@ 2008/ 090 853

PCT/ACR2008/.. 000254 A L o of

Lo
ol o Ul uUIILyI

1- pi perazi necar boxyl ate (1 751 m., 9.08 nmol) and
Metho é tert- butyldinmethylsilyloxy)acetal dehyde (1.209 ni,
9 mol), in MOH (5 nL) and dichl oroethane (5 ni)
4-[(2- RS0t inethgtphéey))a2ne]-6+(t-G®pwipyh 1 2, %6-tastabEdPayridinehy:T-
The m xture was ., added to a solution of sodium
methoxycinnoEneryIIEIBHI i de (4.81 g, 22.70 mml) in

RS £ ANESPEU- BN IR0l me)hyzfnﬁnﬂhhﬁﬁcgw _@¥BORY-Bh,2, T 6e

reaction mxture was ad to sodi um bi car bonat e SlOO

tetrahyttdpyzidih-xt)cBmookit- weawbomtnl@IMeG@@@&s@ Qrnge, 03 gamol) in

) conbin ani ¢

st bR 5P 000 RGP e BP0 27

mmol\SRACIIRE® S i Yriade EBx§B610 M%@rﬂe (504 glg\/é 52 niifiok) and B ¢fctivh stirred
aclear oil. 1H NVR 7.34

at 55 °€ o7 6 @purng]pq) reagmg@npw‘lre qupon@ngete@ l]ﬂlg%' r%‘fuceé pgiéu(rg and the
residudphiieduBR s itoilarogt bnIQRRIBEASRSER1) to give 120 me (50 %)

product. m/z 432.

Method 87

The following intermediate was prepared according to the procedure of Method 86

using the appropriate starting materials.

Method | Compound m/z Starting Material
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15

20

CGaim1l. A conpound of formula (I): (RA)n R3I HNM O

R NH2 R/ N N5 (lI) wherein: R and R2 are
wonadspessdznt | y sel ected from hydrogen, hal o, nPCTAEB2008/000256

cyano, hydroxy, trifluor pet hoxy, am no, carboxy,

car banoyl, nercapto, sul phanoyl, Cl_6al kyl,

C2 _6al kepyvl 2 6alkynyl I ’ . :
Metho&1_|@2drepovmd oxy, N-(C 1184 k E)tarﬁlm, aterigin- (C 5
, .

nno | N a3 | -~

_ iAe—N—~ES HeyH = i—-E—t—BatkoXy) am o]
87  C1 |Gulk&nbydEni no, N o _6a|‘f€§ﬂ?)f@5¥%§'rmy|, NN (C
}

(
16 %&]%{ 1| 6al kopeyied Dantthd]&7-
1_621%‘%1@% Bﬁggg%}fy %N-(C L _6al k;??’?%}u% phargoyl ,
C1_leaylyl zBbphonyl ami no| car bowg@pryy-6-(d2.H&t er ocycl yl
wher ei n and. i.ndependent| .@af her may be
opt ji (&Y O@ﬁ‘%ﬂelg"tyyf d | on car%g%g%dg%g%? nore R5;
and| \whefgiduad T sai d het grocyc| yihciaminai3ncarbonitrilt+
noi ety that 15 nitrogeph may be qgptionally substituted
by pmgthyiphesydaseinet’ rom R6; RYetOd{Pdr ogen or hal o;
mip Q.or 1. R4 is selected fromhalo, nitro, cyano,
hy df BP9 Somet hoky, tr|fluoronethyl, am no,
car peWonieaé banoyl , ner ¢apt o, | smd phanoyl , C1_4al kyl ,
C2_#al kenyl , C2_4al kynyll, 20 pet hoxy, ethoxy, acetyl,
acef oxy, methyl ami no, efhyl ami 6/ di met hyl ami no,

di et hyl am no, N-net hyl {N-et hybagidiRethdkalokricaaldeh
N- net hyl car banoyl , N-et hyl car bandyl ,

N, Nt di met hyl car banoyl, NN-det hyflear banoyl ,
= - ny: : ||L—,t:|y:t;|i U,
et hyl t hi o, net hyl sul phi nyl, ethylsul phinyl, nesyl,
yl sul phonyl, met hoxycar bonyl, ethoxycarbonyl,
Methoﬁl_tS t hyl sul phanoyl, N et hyl sul phamoyl, 25 o
4-[(2—FN10%—dirﬁethth1ph&m1}ahﬂmﬂy]-meNNXQIét—ﬁyz,&,@ftptn:ﬁw@gqpygdm—4-yl)c1nn011ne—
N- net hyl - N- et hyl sul phanoyl ; or wherein if two R4
3-carbopitgilhs” are on adj acent carbons, they may optionally

% ESMhiBon SELAAYA 4L B-Eyal8-40R-fudie Uahebyipheitylarhing)-7-

erein said carbocyclic ring or heter ocytﬁl [ % ré Bgmrmly
methoM@iRo08/60@D3 53dipgopBdosl omgboxyhte (Method 85, 600mg, .23
mmol) in CH,Cl, (4.9 mL) and trifluoroacetic acid (4.9 mL, 63.6 mmol) was stirred for 2

hours. The reaction mixture was concentrated under reduced pressure, azeotroped with
chloroform to remove trifluoroacetic acid, and the residue purified with reverse phase HPLC

(MeCN/water) to give 302 mg (63 %) product. m/z 390.

Method 89
1-(2-{[tert-Butyl(dimethyl)silylJoxy} ethyl)piperazine

A mixture of benzyl 4-(2-(tert—butyldimethylsilyloxy)ethyl)piperazine—l—carboxylate
(Method 90, 2.1 g, 5.55 mmol) and Pd/C (0.059 g, 0.55 mmol) in methanol (30 mL) was
stirred under H, (g) for 24 hours. The reaction mixture was filtered through a pad of Celite
and concentrated under reduced pressure to give 1.20 g, (88 %) of a yellow oil. '"H NMR:
CD;Cl 3.74 (t, 2 H), 2.90 (m, 4 H), 2.51 (m, 6 H), 0.88 (s, 9 H), 0.04 (s, 6 H).

Method 90
Benzyl 4-(2-{[tert-butyl(dimethyl)silyl] oxy }ethyl)piperazine-1-carboxylate
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be optionally substituted on carbon by one or nore R7;

and wherein if said heterocyclic ring contains an
wolthés/oowset y that nitrogen nmay be optionally PCT/GB2008/000256

substituted by a group selgcted from R8; n is 0-5;

wherein the values of R4 are the sane or different; 5

oo B By Y0 WL i 2 e
buty1d1 ggﬁ&l%x%%%tng@@ék (1. 209 nfialooy mn%ﬁf"M‘é@WdSa mL) and

Ci 6al kanoyl ,
dichlor&athdal (& aﬂ@wamreMQQmmﬁmquwﬁuolemm geves. The mixture was

added (a0 kbR AF PR oo ProRyEXieG b s Pg 2 i i AR rofuran

(5 mL) %n& ahﬂféd ax?e%ﬁgﬁﬁli‘ﬁé’ keac@nﬁ@lt{iﬁélr&(s@haedﬂt@%eium Bichofate 0100

6al koxycar bonyl, 10 Cl1_6al koxycar bonyl am no,

mL) anﬂle((@clec‘ﬁw[tk ﬂHzﬁld Ghaffoil). T OEbim) RgIO SXFASHANE | |

concen‘ﬁ%tgg (i% (ﬁ}c% !%uanren a ’thecl%rﬁga%&ljl%h vxgz%im%%aa hlromatography

(EtOAc?Me@H)twtg% D10 g %1) dhya dre oflr IHTNMRRZLM (mnﬁHMfe@ia(snz H),
sai d heterocy cont ai ns an -R} mg gty t hat

3.67 (trﬂltl} ég@éﬁm'é‘yHbQ%&ﬂéla Pyt Ol kﬂ'a gr oup
selected fromR12; R6 and R12 are independently
sel ected from Cl1_6al kyl, Cl.6al kanoyl, 15
Cl_6al kyl sul phonyl , Cl1_6al koxycar bonyl, carbanoyl ,
N-(C 1_6al kyl )carbanmoyl, N, N-(C 1_6al kyl) car banoyl ,
benzyl, benzyl oxycarbonyl, benzoyl and
phenyl sul phonyl ; wherein R6 and R12 i ndependently of
each other may be optionally substituted on carbon by
one or nore R13; R13 is selected fromhalo, nitro,
cyano, hydroxy, trifluoronethoxy, am no, carboxy, 20
car banoyl, nercapto, sul phanoyl, Cl 6al kyl,
C2_6al kenyl , C2_6al kynyl, Cl1 6alkoxy, C1_6alkanoyl,
Cl_6al kanoyl oxy, N-(C 1 6a|ky|)an1no
NN- (Cl_6al kyl ) 2am no, N-(C _6alkyl)-N(C
1. 6al koxy) am no, Cl_6al kanoyl ami no, N-(C
1 6al kyl ) carbanmoyl, N, N-(C 1. 6al kyl) 2car banoyl ,
Cl _6al kyl S(O a wherein ais 0 to 2,
Cl1_6al koxycar bonyl, Ci1 6alkoxycarbonylan1no N-(C
1 6al kyl ) sul phanoyl, NN-(C 1 6a|ky|)23u|phanoy| 25
Cl1_6al kyl sul phonyl am no, carbocyclyl - - or
het er ocycl yl - R15-; wherein R13 nay be optionally
substituted on carbon by one or nore R16; and wherein
if said heterocyclyl contains an -NH npiety that
nitrogen nay be optionally substituted by a group
sel ected fromR17; RO, R10, R14 and R15 are
i ndependently selected froma direct bond, -0-,
-N(R18)-, -C(O-, -N(R19)C(O-, -C(ONR20)-, -S(OS
, -S02N(R21)- or -N(R22)S2-; wherein R18, R19, 30
R20, R21 and R22 are independently selected from
hydrogen or Cl_6alkyl and s is 0-2; R8 and R17 are
i ndependently selected from Cl_6al kyl, Cl1_6al kanoyl ,
Cl_6al kyl sul phonyl , Cl1_6al koxycar bonyl , carbanoyl,
N-(C 1_6al kyl )carbanmoyl, N, N-(C 1_6al kyl) car banoyl ,
benzyl, benzyl oxycarbonyl, benzoyl and
phenyl sul phonyl ;
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Claim i ot hyi ami no, N- et hyl - N- et hyl ami no, acetyl ani no, 5

WD 2008/ 090353 PCT/ GB2008/ 000256 -85 Rf, R11 and R16

are i ndependently selected fromhalo, nitro, cyano,
waypiserg3ss trifl uoromet hoxy, trifluoronethyl, BOT/EB2008/000256
car boxy, carbanoyl, nercaptgg,- sul phamnoyl, Cl1_6al kyl,
C2_6al kenyl , C2_6al kynyl , met hoxy, ethoxy, acetyl,
acet oxy, nethylam no, ethylam no, dinethylam no,

N- et hyl car banmoyl , N-et hyl car banoyl ,
N, N- di met hyl car banoyl, N, N-di et hyl car banoyl ,

L. MeempgindeidoryprledPbanoyl , phenyl, nmethylthio,

et hyl t hi o, met hyl sul phi nyl, ethyl sul phinyl, nesyl,

et hyl sul phonyl , net hoxycar 'I et hoxycar bonyl ,

N- net hyl sul pharmoyl,  N- éRby anoyl ,

NN- di et hyl sul phanoyl, NN detNyFsSul phanoyl or

N- net hyl - N- et hyl sul phanoyl ; 10| or a pharmaceutically

acceptable salt thereof.; 2. 4 };rpnpound of formul a

(lA): 26 (RA) N RQq \ NN O @27 pX NH2 23 R -Y N

formula (1A) 15 qgg2 a pharnmceutiical |y acceptabl e salt

thereof, wherein: - @ SeMect edNH,om a singl e and

doubl e bond; if --- i 5i ngll\? bond, then X is

sel ected from CR24,'anthad NQ is a doubl e bond,

then Xis C Y is selected from0O and S; 20 Ais

selected fromO0, S, NR25, gpd CR28R29; p is 0-2; mis

0 or 1; R4 is independently selected fromhalo, nitro,
whereiyano, hydroxy, trifluoronethoxy, trifluoromnethyl,

agi no, nearho r p

o A R g SRS oy AP e, s
trifluosnhaddxy, ag@icy karbagytoartmolk infert o, Rulphahbyl|l @ngatioyl, C;.salkenyl,

di met hyl am no, di et h){l am no, N net h%/I - e]£ hyl am no,
Cosallgast, 1 sy, Cusakseniil Carekapgalox Vet Gyl aamsy | |

N,N-(Csalkyl);amino, N-(C_alkyl)-N-(C,.¢alkoxy)amino, C.salkanoylamino,

N-(C.¢alkyl)carbamoyl, N,N-(C;.¢alkyl),carbamoyl, Cisalkoxycarbonyl,
N-(Cy.alkyl)sulphamoyl, N,N-(C.salkyl);sulphamoyl, C.salkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R! and R? independently of each other 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;

misOorl;

R* is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, C.4alkyl, C;.4alkenyl, C,.4alkynyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino, diethylamino,
N—methyl—N;ethylémino, 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-ethylsulphamoyl,
N,N-dimethylsulphamoyl, N, N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;

or wherein if two R* groups are on adjacent carbons, they may optionally form a

carbocyclic ring or a heterocyclic ring; wherein said carbocyclic ring or heterocyclic ring may
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N, N- di et hyl car banoyl, NN-di et hyl car banoyl ,

N- et hyl - N- et hyl car banoyl , phenyl, WO 2008/ 090353
wOeCls@BeBe8/ 000256 -86 net hylthio, ethylthio, PCT/GB2008/000256

met hyl sul phi nyl , ethylsuLgHLnyl, mesyl ,

et hyl sul phonyl, et hoxycarbonyl, ethoxycarbonyl,

N- et hyl sul phanmoyl, N-ethyl su

i i ne o Qhaagyyhle’ n if59id hggerocyclic ring
be optionylly sbstistitest jossriieahyyane oRRIoRE Bt _ fﬂﬁ%f‘f‘[ﬁ?]{
containsg_}r%myr%c}igtyghaélgﬁ?%egﬁﬁj@é 'cf?)ﬁal‘wgﬁfb‘s:;‘ﬂiﬂ'ﬂltédfbyt A&rottd s elzlected from

arpons, ey may optionally
RE: forma 5 carbocyclic ring or a heterocyclic ring;
wher ei n sai d carbocygcljc ri ng or gﬁ er?.cycl ic ring may
bis Gt Wewein the ¥alBes i 8y S48 O 8% one or nore RY;

p s > ! :
l?ﬂ[\ﬁ_sl_s\éfr%gtlreg ;ﬁS)n# f%zgté,%&o ,h%rtaﬁé, %@Mfaxg,gtrmuﬁﬁ)m&ﬂéﬁy@ hft$ncBarboxy,

nitrogen may orcgtlonallé
carbam@ipatichptd el ghanmyt I uplkske Cestlsenyt, rslkmylnCi-ealleney,
wherei n_the val u

f R et I t; 10
ool By e Rl S 0 RSBl o
N-(cl_ﬁggflggfn(dc%gmée%%amﬁﬂd, O, WAk aeRtaRany, N-(C f Jafldyiosbambily | |

oxy, carbanoyl, nercapto, sul phanoy|,
N,N-(C GhliGahdaypama32, GadaleatB(D). wigzewd ik P9 L; Ch@ﬁﬁ’é)‘( ,rlb%‘inﬂ’oxy,

acetyl , -acet oxy. | ani yan;
R s A L
C1_6alk%§lﬁl\fl¥d@IHHHﬁo, dﬂrﬁﬁ%&ﬁyl-li&rcb&myd)qyclbﬂ-ﬂl yWherelnairoyhy be optionally
, N- di et hyl car banoy

.,y N, N-dieth b I .
substitukéedhest ¢aybOINP O PrIBPIS %)And I geﬁxﬁlfj s%%&eﬁgng%ﬁxl ﬁ';g;ms an -NH-
. t hyl t hi . ' | jaaa frsm BT,
moiey B Pl T O RO s B o
RSt RIF stelipdeponddntly Nele¢thd froul @hatioy:l Ci-salkanoyl,

T L A,
N,N—(Cg%a}lgg}({é amdyL HRALH ANV lox fehrilyk bes1dyD Badlenylsulphonyl; wherein

oxycarbonyl, carbanoyl, N-(Cl 6a|kg|)carbagoyl,
R® and R\ {(ndeflendenhtkydf) cagh bdenipay bp thgg,qa,lly splpptituted on carbon by one or

kenzyl oxycar bonyl, benzoyl and phenyl sul phonyl; R23 is
more R ected from H, and Cl_6al kyl wherein Cl_6al kyl is

%gsii@%?éckéd ﬁ?diﬁ%hlﬁ)t, _ﬂﬂtxgdcmgj‘hydiﬁixﬁ &lﬁﬂmxméletfﬁﬂy, aﬁﬁgq, carboxy,
, Res are each independently sel ect rom rogen
carbamanytl n@rcap0.keylphamel, fayallby, Geialengly Cﬂﬁ%}ﬁYWuﬂ? 1&6@%’,"3”
Cl_6al.k 8k K e RED ahlad, and 25
Cv&“%ﬁfﬁS#wéh%@?aﬁ§%4f§b6%93?%a’Ty éuggngﬁggd on carbon
N-(C;. ¥k y9PE-(0]ciR66)) &30, OrcaRefoplanhiR N-(getkibeathineyl he

atomthey are_attach optional | or
v b heai 2 SRRSO IS8 LRI SO e,
cl_éau%g Qﬂﬁérgﬁ%ﬂn& ﬁ-‘(é?.%dlﬁ}ﬁ}sﬁﬂ)h%oﬁl@wpéélkw)aﬁllpl{anm:yd,e
B an erein it sald heterocycligsring contains an
C1alleydphoailatnd, latbonydyldy enor hessroeisl it i o MALTEN R’ may be
. substituted by a group sel ected 36: I contains
optionglly SUPHENELPT eI BRI G d izt sin EdalRl] conta
an -NHEmBRE} @AAhit¥gen may be optionally substituted by a group selected from R™;

R9, Rm, R™ and R® are independently selected from a direct bond, -O-, -N(ng)-,
-C(0)-, -NR'®)C(0)-, -C(OINR?)-, -S(0)s-, -SONR™)- or N(R®)SO,-; wherein R'®, R”,
R? R* and R* are independently selected from hydrogen or Ciealkyl and s is 0-2;

R® and R are independently selected from C,alkyl, C\.¢alkanoyl,
C\.¢alkylsulphonyl, C 1_6alkoxycaxbonyl, carbamoyl, N-(Cy.¢alkyl)carbamoyl,

N,N-(C.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;
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substituted with one or nore Cl_6al kyl; R30 may be
sel ected fromhalo, nitro, cyano, hydroxy,
wonrbdslon@ssnet hoxy, trifluoronmethyl, am no, caPODXGB2008/000256
car banoyl, nmercapto, sul pkanoyl, Cl 6al kyl
C2. 6al kenyl WO 2008/ 0903 PCT/ GB2008/ 000256 -87

TR e Tk Tar R o SR by o
trl’fluoro,q_legl‘%e Wt mfl\tg)%rﬁé/tlnﬁnhﬁﬁlo B&Eb, %Qi’baﬁloyi\lnfé%ab}d galphanoyl| ,

N di meth Icarbarmy

Ci. 6a1kyN d\tadlkehﬂycwlmmyﬂmthdxynemw 2hetyl, hwt@@r, [pagiy] praino,

ethylam@tq(:;]i}rlgq}hﬂ%y ld%eﬂgivpmo éﬂr%%gl zﬁmﬁé &Qfﬁéﬂlmo

N—meth{ll‘_éléxjtgﬁﬁ]xglaWﬁ%arb%ﬁ%xmpgftﬁglfgﬁﬂgﬁgﬂ%ﬂerdiqﬂimmlydmoyl
N methi, Nt edabrmagi iy meddtio. @ HYo. REGORALNLSRIpHphiny

| f
sy S5 Pt oS REMANL KREIAEL O LB it
N- ethylanbﬁkﬁnoﬂ azvhmalyneﬂwdp@{mw 1, N\Btdiathybulphahpylanoy | |

C2_6al kenyl, C2_6al kynyl, nethoxy, ethoxy,
N-methabb’tqﬂhylSldpl@tImW;, met hyl ani no, et hyl ami no,

oraphaé éﬁﬁ o,C%Rf-a%rle% %ft?ﬁe'? dgam no, N-rmethyl-N-ethyl am no,

yl carbanoyl, N-ethyl carbanoyl,
N, N- di nmet hyl car bam)yl N, N- di et hyl car banoyl ,

N—nethyl N-eth %arbanoyl, phenyl, nethylthio,
2. A coznpgundiaf dor ﬁ«ﬁi sul phinyl, ethyl sul phinyl, nesyl,
ethylsulphonyl, nethoxycarbonyl et hoxycar bonyl ,
N- net hyl sul phanoyl , N—ethylsg B ,
N, N- di met hyl sul phanoyl , et | phamoyl or
N- et hyl - N- et hyl sul pRamoyl ; and 36 may be sel ect ed
from Cl_6al kyl, CI. Ikanoyl Cl_6@&{ kyl sul phonyl ,
C1 6alkoxycarbony ; rbanDyI N
1_6al kyl ) car bamoy}, NN (C 1.65? dr banoyl , benzyl,
benzyl oxycar bopy b honyl. 3. A

&N\NH O R2 |
R pharmaceutical ly

compound of fBrmul IPB:

NH2 1/ /N 20 R fornul a
acceptabl e salt tpgteoy’ &t el N
formula (IA)
or a pharmaceutically acceptable salt thereof, wherein:

--- is selected from a single and double bond;

if --- is a single bond, then X is selected from CR* and N;

if --- is a double bond, then X is C;

Y is selected from O and S;

A is selected from O, S, NRZS, and CRZSRZQ;

p is 0-2;

misQorl;

R* is independently selected from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cj.salkyl, C;.4alkenyl,
Cy.4alkynyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N—¢thylcarbamoy1,
N,N-dimethylcarbamoyl, N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, phenyl,
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Rl and R2 are independently selected from hydrogen,
hal o, nitro, cyano, hydroxy, trifluoronethoxy, am no,

woanisgng3s3 car bamoyl , nercapt o, sul phanoyl, Cl_8airiGH2008/000256
C2_6al kenyl, 25 C2_6al ky Cl1_6al koxy,

Cl1_6al kanoyl, C1_6al kanoy?ox;/ N-(C 1. 6alkyl) am no,
N, N-(C 1. 6a|k I)2am no, N (

methylttiio, &ﬂahﬁtimy,)rmﬁlyiaﬂpmwl@ aqhmw@p}né{}ﬂrﬂ%%yl ethyls(uﬁ)honyl

ethox)éi“(bgﬁifﬁg&vg&%ﬁgb%ﬁlgfwﬁﬁt}?gw&ﬁggy é’(tjtclzgf}%{c%zlgz008%00256

N,N- d1m 1%&@%@']‘*‘3@'@1@@%&@& ahmyibyl ohslw-(rﬁthyl -N-ethylsulphamoyl;
al Kyl ; 2sul phanmoy

C1_6al kyl vl am
T two R roas 5k 6B FERGI HHeP o R zally form a
naepe B 888 hiterocycl
carbocygllacblgﬁg ?u géhggr éﬁﬁ%%%gsnag@%?rgﬁco}?e RS E nd whar e r;]ng -

be optionhll$ Qﬂﬁluﬁ@ddewmylﬂmydy QUETIraners Ranandwherm léwd hefgrocyclic ring
contalnsgg Q\gﬁi&%ﬁ%ﬁ?ﬁﬁ%&%ﬁ} Eg op SRS lg al'ljt? ?gut«?cx %fo%#ﬂ@elected from

tro,
RS cyano, hydroxy, trifluoronethoxy, am no, carboxy,

car banoyl, mercapt o, yl phanmoyl, Cl1 6al kyl ,

25 64} kimpein thealbed R e tigisag wierente] 6al kanoy! |

R smn ey e ied 28 £90) A g B, iuorgmethons

triﬂuor&i]letﬁ?ﬂ KARRY taABbLLR cal¥afGyll Hﬁi@d?df’yd saphibaoyyC,. 631]N’1N:1( @kenyl
kyl) 2car banoyl , C1”6al ky] S( O a vvheiel .n 1ahfno,
Cr calk BTyl Cetbas s A0 IaSOAD TR BRI SERIBURSA dé’??f‘"ﬁ‘é( et

dlethyl%&(n@a&w% ylg %} 0 ﬁhzr%ﬁﬂ"é/éet 14315%6 q\ljméﬁillgé’rb iﬁ?@w NaRRYydrbamoyl,

ocycly -

N, N—duﬂ@ﬁé@fc@ﬂ)}éﬁiogl,i\@ﬂQhetléy]bﬁb&!nnleN—mlylybH lep}th:z’@hgmpxl phenyl,
substitute on_carno no erein

methylibio, et ydthire metlsdspdnimy c?}ﬁﬂé‘ﬂﬁ@%{h %ﬂ F%é! Pﬂg?ﬁﬁg

methm&e% gean tﬁ&%y&%fﬁﬁt ivomadnkdu R%gbﬁbylt Maﬂylwpﬁargmup

R6 and are independently
N,N- dlﬁleﬂ@tshmmibgml\m d%hy&yllpham_oﬂ ar Namety!- -e_[lgylsulphamoyl

Keny B ELET Grogt” RS i SRR

¥ adyhiexy sardQatk Hedsnnoyll N&WCCl 6a1ky1)carbamoyl benzyl,
Ci- 6alkgﬁytﬁaylosflglpp on{;@& gx,a(;r ei nbl R6 and R12 i ndependently of
benzyleayﬁarhmllyhfoemmyl mﬂldwpyléﬁlﬁhmﬁ’ substituted on carbon by

%sel%?%i ff or?&g anlﬁe#3 aﬁlﬁ ls\%eﬁ&h@ bk optiGnal i shbﬁnt%tgd with

anm no, ~car boxy,
C16a11§,§5,barmyl rrercapto sul pharmyl G _6al kyl ,

|, C2. 6al k 5
diMBBHE Rab Sy carl W)éPg@QP@ 562 e%ﬁdrmﬁy%@ggn KRPEY laticyl;
Q@galkyl and
C%ﬁgjn%ﬁianoy a%qﬁ%mwxé%a%al klk?yg ?édﬁ%a%@?bﬁom)ewm @ealkyl an
Ci 6a11{‘dnbbfl(rﬁih166b1b¢)dn)a]2y wﬂsatmgd on @f @alpjkgmeg(r@,l@pe% Sreinais

0to 1, 6al r bo
N Ed 7 e BHAND TR e F el B R B P BT e
heteroﬁgclgr W*&Péa@@@&&ﬂo@?@l&qingCﬁﬁ@ be ypqualliy'&ubsmuted on carbon by
; wherein RL3 nay be pl\fgﬁnal %{ ¢
one oxsnbmtwhmﬂd;vmm afmzskh%growcamgr?@p@lm gt pitrogen
may blefopuona ly su Tbstitaied %y %lgr&%n LRl from R,
R* may be selected from hydrogen and amino, wherein amino may be optionally
substituted with one or more Cj_galkyl;
R* may be selected from halo, nitro, cyano, hydroxy, trifluoromethoxy,

trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C.¢alkyl, Ca.salkenyl,
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an -NH noiety that nitrogen nay be optionally
substituted by a group selected fromRl7; RO, R, R4
wanwsRi@sar e i ndependently sel ected from a di r eCt/ABans/000256
-0-, -N(R18)-, -C(O-, -%ﬁ_lg)C(O)-, - (O N(R20) -,
-S(OS, -S02N(R21)- or -N(R22) SO2-; wherein R18, R19,
30 R20, R2' and R22 are independently s?l ect e(fj f{hO{n .
Cx-salkynplirraeiber o ethoxy G s aceirgy-an¢thylgmno, gtylagypo, dimethylamino,
- | ndepen L. $5i i £ ; | Kasueyéarbamoyl,
d1ethy12811n832|% Qg&gﬂl%l’?@%‘ﬁ&&%ﬁ{éJ klog%/]ggirlég%%ﬁr,g&%ggbamyl , y
N,N-diteth@carbaaloky [N NatidiaytoatbamdiN; Vehetbizl-Nyeth) dearbement phenyl,

methqu%%g%YLtbiOg%gﬁﬁlsgﬁ(ﬂyﬁ%ﬁ}rdg%g%lé@ﬁgggf Ry e eSssubetdss - so
metho:&?:%r}agl?ﬁ, é?ﬁ&cﬁ&%ygﬂéﬁ%%ﬂéﬂp}iaﬁsmm&Hylﬁtﬂpﬁarﬂi@lp,

cyan XY, uor onet hoi%,
N, N-difneibfylsulphemeyh N-dithyioy plrandyb ryd Nemebahdyathylsdphaainyd,

phanoyl Cl gal kyl al kenyl , :
TP e SRS ST itorometons
trifluorB iy’ HntiRe, HiUERY Niakismdye, mélcgitdysudghanyl, Cysalkyl, Cy.¢alkenyl,
N- net hyl - N-et hyl am no, acetyl am no,

5 L :
C,.calkMaytemiathios ardtiaamyy fcetl- @emcﬁlﬁ%}?g}i{l(’), ethylamino, dimethylamino,

oo R R SRRy <o

N,N -diﬁ{egby:ldah% dﬂ?]oymﬂfhfwcﬂisﬂignhibramogl, N—?Iptwh\bﬂhyﬂyhrb ammlds phenyl,
methy R PG TR DTS NEGS I bRrSY  unot
. I ) ]

mettioNNaHofT} B SaREN AY  oy §  BA TR0 and

N,N-digRailalgactoyi, Mkt ghtlphaneylar NethethybM-¢irisdgbamoyl; and
hal.o, and . C 1 4dal kyl .. 4. A conpo f 10):
s T selegtelrisgn Rpadlls CRetTERe - xpBbEbE | 7

C 16a11§5§g££56ﬂ&'1?ca§ﬂa@0y1,W—(@l _Ahagnemsenblc al VYCagtgpicatbamoghbenzyl,
thereof,” wherein: --- is selected froma single and ’

benzylosyGiteonybidnzay and phanglsalpbpayl e bond, then X is
selected from CR24 and N

3. A compound of formula (IB):

R
R32 R34
R NH g
RS N NH,
R N
formula (IB)

or a pharmaceutically acceptable salt thereof, wherein:

R! and R? are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.¢alkyl, Cy¢alkenyl,
C,.¢alkynyl, C;.¢alkoxy, Ci.salkanoyl, C.¢alkanoyloxy, N-(C.salkyl)amino,
N,N-(C1.¢alkyl),amino, N-(Cy.salkyl)-N-(Cj.salkoxy)amino, C;.¢alkanoylamino,
N-(Cialkyl)carbamoyl, N,N-(C1.salkyl),carbamoyl, C_galkoxycarbonyl,
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if --- is a double bond, then Xis C 20 Y is selected
fromO and S; Ais selected fromO, S, NR25, and

WQRABRAS3 p is 0-2; R23 is Cl_6al kyl; R24, R28CTRIBZ)08/000256
R28 are each independently &gl ected from hydrogen and
Cl_6al kyl; 25 R25 may be se ect ed from hydrogen,

V-Cr @irg ieppt ARy Ces liHal oS s el oo H B sibocyely

or heté}%c - Rhe@R ! BRI 1 J?ef@l@&t@%%@& S/ (B2 OOSHRMAAP Gubstituted

9 nay be selecte rom hydrogen and am ho
on calbcpn byoee dymereRt; kndiwvberein if lkaid ﬂﬂetemcyniyi eontging a Ky moiety that

nitrogss P B BRI R el PF dar SRR I e, car boxy.

CRP Reveitted figh ‘h@ll@t ﬁ?ltrosbl}l'aﬁb AdiRlydxy, Giflierbisy¥thoxy, amino, carboxy,
C2_6al kenyl C2_6al k{ net hox et hoxy, acet yI
carbarge¥t @QSFaPWe@lﬂph@?ﬁMl o8 Miil%wﬂlﬁényl Craafleypy b K palloxy,

I
Cr 6a1%~nn&{3#9fca rm))m%]t (R‘E/ %lﬁglﬁcar j&“gﬁ&bya%m’no
N-(C 1J3~hlkbrl§i-ll\hfﬂ‘ ltligl_‘yﬂktoay)laﬁﬁm;é IC.. 6Mkh1d1§/1rl]d’ny1h|0m7 @ [T%h%lt;il)tCﬁrbamoyl
- e car en ne 1 O
N.N-(et- @Mﬁ% baryey %91 S, mywher&rwyaswp &hpnwlkoxafé%rypnyl
Ci. 631%5,% Y ,g%md N-(OT%BIE a%}ylmve@gamg%%ﬁy&@yl

phamoyl, et hyl sul’phano
Ci. 6a1k\y1mklﬂhmm'ldmy1hemexwwydyl R Mﬁldmrmlcw&d%awhyﬂem Rihaay be optionally

N- t | | : ted,f
substiAT QLA O i ReR el s i SRR p SRt i n NE-
mmetl]‘ @Ha@ nltﬁiggn %y%@'c?ﬁbnally%%ﬁstitﬁte& Bl @.Cgr@&i) tfdl&f@d"ﬁ/(ﬁfl (Rgé n

is selected fromhalo. 15

CBhanARY o Mismulealy popeioRBRm COEIB . REENRIA | A NH
Cl_salelsuI?Z horglf (l,‘\ll_él%{oxycarbonyl, carbamoyl, N-(C;.¢alkyl)carbamoyl,
N,N-(C|galkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
R® and R" independently of each other may be optionally substituted on carbon by one or
more RB; )

R is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C;.alkyl, Cs.salkenyl, Cyealkynyl, Ci.salkoxy,
Ciealkanoyl, C;_alkanoyloxy, N-(Cj.salkyl)amino, N,N-(C.salkyl),amino,
N-(C.salkyl)-N-(C).¢alkoxy)amino, C;_salkanoylamino, N-(Csalkyl)carbamoyl,
N,N-(C,_galkyl),carbamoyl, C;.¢alkylS(O), wherein a is O to 2, C¢alkoxycarbonyl,
C\¢alkoxycarbonylamino, N-(C;_ealkyl)sulphamoyl, N,N-(C.salkyl),sulphamoyl,
Cialkylsulphonylamino, carbocycly1~R14- or heterocyclyl-R "°-; 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,

R’ R R™ and R® are independently selected from a direct bond, -O-, —N(Rls)-,
-C(0)-, -NR'*YC(0)-, -C(OINRZ)-, -S(O)s-, -SONR?)- or -N(R?)SO,-; wherein R*®, R,
R2°, R?! and R? are independently selected from hydrogen or C.¢alkyl and s is 0-2;

R are independently selected from C).galkyl, Cy¢alkanoyl, C;.¢alkylsulphonyl,
C¢alkoxycarbonyl, carbamoyl, N-(C,.salkyl)carbamoyl, N,N-(C,alkyl)carbamoyl, benzyl,
benzyloxycarbonyl, benzoyl and phenylsulphonyl;
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R23 O NN formula (ID) or a pharmaceutically

acceptable salt thereof, wherein: 20 --- is selected
wonrwsa0xsd ngl e and doubl e bond; if --- is a si RQIAB2008/000256
bond, then X is selected_ggomCHand N, if --- is a

double bond then Xis C Ais selected fromO, NR25,

l.ected f t hyl
BN ooty pic infsreoiiiganssd fon RS auEPGOaReETEST: kY
tr1fluorofn§th%‘§g ?llﬁgroflﬁé?x@l hyHhe g@a?box'?e&aﬂ%moﬁt f¥tcaptios ﬁﬂ%l@h%fdy,l

1- et hoxy- 2- et hyl , ydr oxy- 2- et
Crealkyll Clﬁzﬂlktrrylfﬂlmmynﬁ glethoixy, @hwwd a@fatyl acemmpmﬁwamlaﬁd

6_and..R27 | d
vy e g B ARG Ha e A ROVEM R SR
N-methy*i@&bdxﬁoﬁ eNQetyBchrbdneiy Y, N&lﬁﬁfhym@bzﬂﬁéﬂyﬁl N—dﬁ321yl<ﬁrbamoyl

sel ectedfromrh%dro gen, fluoro, and nethy

N-methyd&{-etbylsertamon. phemd gasthalteio cathyve, ra‘ﬁaylﬂsl@hinéfl ﬂxy@e@alyl

mesyl, eEl{y%n}ghlﬁgg %%Lgﬁft@%cgrboﬁrlm&ﬂgﬂuﬁﬁa@ mJl a
N-ethyls@lphBd yDONWNifhethyshiphith&yl, NOY- d&tl@haﬂﬂmnmﬂ bral |y

acc%%dabl e salt thereof, wherein: --- is selected
N-methyi;athaissinkgmeyhaed doubl e bond; 15 A is sel ected from

nd R@H I , ;
1:{\11 Igef R ga@%l?‘%lrﬁsﬁcﬁ ﬁﬁ%ﬂe&f’eﬁg}{] d%le@tu;i fr6in hydRshefH alo, abd
Cj.qalkyl.

4. A compound of formula (IC):

33

formula (IC)
or a pharmaceutically acceptable salt thereof, wherein:
--- is selected from a single and double bond;
if --- is a single bond, then X is selected from CR* and N;
if --- is a double bond, then X is C;
Y is selected from O and S;
A is selected from O, S, NR%, and CRZR?,
pis 0-2;
R®is Calkyl;
R*, R*, R¥, R are each independently selected from hydrogen and Cj.galkyl;
R* may be selected from hydrogen, Cy.salkyl and C;¢alkanoyl wherein Ci6alkyl and

Ci.¢alkanoyl may be optionally substituted on carbon by one or more R*;



pis 0-1, R23 is selected fromCl.6alkyl; 20 R31 is

sel ected from hydrogen and Cl_4al kyl; R32 is sel ected
wobnrasrdagads ogen, hal o, and Cl_4al kyl; R33 is seCeaB2008/000256

from hydrogen and hal o; apggR34 is halo; and R37 is

selected fromHand OR 25 7. A conpound of fornula

G4 59508 DTSR bR RSB E obSeg s gge o mor

Chsdk§ -.Et hoxy-4-[(2-fl uoro-4-nethyl - phenyl)an1no] 6-(4-meth
perazi n-1-yl)cinnol i ne- 3-car boxam de;
ﬁm hmetﬁcttdrfﬁmhmlph@h?l arhad)ydroxye irHBweyorsethaxsret hy |

triﬂuoﬁ)nf ‘gt?y?llian%p%,l g{gﬂ(goél n% rﬁgljc%pt% éﬁﬂ;ﬂagr?dyl ‘FC salkyl, Ca.salkenyl,

C,. 6a1kyﬁy1”ﬁ{eﬂﬁ9k\y &h&;é,r BRIl hadhddg, atiiyldminb) @hylawidondindethylamino,
car boxam d

diethylgofig@ - slsshykl\%etmdﬁ@elrw petaming, A-mefhy]camhamoyl.fY-gylsarpamoyl,
N, N—d1g:r%e"tl}%():(a?€2§rr1] r>h1) Z?nwe c?igbgmé)[}l]l éV—me}Elyl-N—ethylcarbamoyl phenyl,
methyItIﬁB &hﬂﬂﬁ@ rﬂethgbl’sﬁiphmblE Bﬂiy]satphmq]l 1Besyl, ethylsulphonyl,

methorgetisayb RS U A REbhgi chamort, N edistfphamoyt,
NN-dlkdéﬁﬁd\Q %‘kh‘ﬁiugﬁ Wi M%grsﬂrphmb?y LRNRYAth AT ey G o3t

pi per azi ci nnol i ne- 3- car boxani de;
4R 1ig BeIemaﬂ ﬁoml@dfdgﬂmanqbﬁemqlkyl am no] -6- [ (3R 5

ks seleiis B BB 0 dng s

4RP3(1335E&@dﬁoﬂ1HW¥J@éhﬁﬁ@ﬁMb)Qfm noj - 6- (1-i sopropyl pi per

- 7- met hoxyci nnol | ne- 3- car boxam de
thWl@ @ﬂb@ﬁ(ﬂ trem halo.

4-[(2- Fl uor o- 4- net hyl phenyl ) ai ni noj - 6- [
1- (2- hydroxyet hyl ) pi peridin-4-yl]-7-

5. A doigoany of furella@DR- car boxani de; and
4-[(2- Fl uor o- 4- et hyl phenyl ) am nol,- 6- {
4-[ (2R) - 2- hydr oxypr opanoyl ] pi perRzi n-1- 20 vyl
}-7- met hoxyci nnol i ne- 3- caﬁ:ﬁgxam' de. 9R33A conpound of
the formula (1) as in dai o a
phar maceutical |y acce;_%t abl e sg
a nmedi canment .

hereof, for use as
34

R
A ] NH g
o X N
R0 N
formula (ID)

or a pharmaceutically acceptable salt thereof, wherein:
--- is selected from a single and double bond;
if --- is a single bond, then X is selected from CH and N;
if --- is a double bond, then X is C;
A is selected from O, NR25, and CHR29;
p is 0-2;
R is selected from methyl and ethyl;



25 9. A conpound of the fornmula (1) as in ains 1-7,

or a pharmaceutically acceptable salt thereof, in the
woamsfoaetssir e of a nedi cament for use in the preaduaB2008/000256

of a CSF-1R kinase inhibigpry effect in a

marn}blooded ani mal such as man. 10. A conpound of the

L bt ed e QoI SRy e,
1-hydro§‘§‘r?2é&§l9ie@t1 1-BirR6: %' éﬂh§1hﬁh9&&ﬂytqtpreploﬁ§1 | @egyl cancer

h’a war m bl ooded ani nal such as man.
RA0BIRY 3584l Tidapaadatlp 00i2sed frogghyritogen and mﬁﬂ@ﬂd of
f g5 mul J in Claims 1-7, or a pharmaceutically
Qg%ﬁygﬁég%§€§?nuT%ereof for use in the nanufacture
5 853 g s@ﬁ@eﬁ%ﬂﬁy&@éeﬂﬂﬂ thétB@t ment of breast, ovarian,
| a cervical, endonetri al prostate Iung ki dney
&ﬁﬁwpﬁhcmééﬂmwhﬁhﬁﬁmsﬂuﬁﬁb@ﬁi6&6@’cal mal i gnanci es
u spl asti ngdrome, acute nyel ogenous
F@uﬁéﬁkﬁ, g%’ ﬁY%f ﬂh?%‘%%%ﬁbﬂg | eukemi a, non
ol glde R cdfiompRas®, andedko.n' s di sease, multiple
myel oma and chronic |ynphocytic | eukem a; and glions,
squanous ceII carci noma of the esophagus, nmalignant
10 6_Aco @_ d follicular I'ynphoma. 12. A nethod
rea |ng cancer conprising providing a subject at
rlsk for, diagnosed with, or 10 g&hibiting synptons
of cancer and adninisteringgg phan maceudsi cal
conposition conprising a SQUAT
in Clains 1-7 to said subject.
i nhibiting CSF-1R ki nase conpri gopr oy ding a CSF-1R
ki nase and Rm'conpound of formulaY(l) Bs in dains
1-7, and m xi und ndltlons i£h Lhat CSF- 1R 15

k|nase is inhibite
conpound of f oEqul aJ\rdl\g/Nr 2 ot cal |y
acceptabl e salt 1S 5 1iﬁﬁnonprising
reacting a conpound of for 1V);, RA)n R3 HN 1 m
O R O0,RI /IN R NE2mp(V)herai’h R is Cl_6al kyl
with formam de and a base, such that a conpound of
formula (1) is forned;ﬂmndﬂmﬁﬁbonally t hereafter

or a pharmaceutically acceptable salt thereof, wherein:

--- is selected from a single and double bond;

15 A is selected from N, and CH;
D is selected from N, NH, CH, and CHp;
E is selected from N, NH, CH, and CHoy;
p is 0-1;
R is selected from Cj.galkyl;

20 R s selected from hydrogen and C.4alkyl;
R* is selected from hydrogen, halo, and Cy.4alkyl;
R is selected from hydrogen and halo; and
R* is halo; and
R? is selected from H and OH.

25

7. A compound of formula (I) or a pharmaceutically acceptable salt thereof selected from:
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1) converting a conpound of the formula (I) into
anot her conpound of the fornula (I); 25 ii) renoving
wanyosgoassect i ng groups; or iii) formng a PCT/GB2008/000256
phar maceutical |y acceptablg salt. WO 2008/ 090353
PCT/ GB2008/ 000256 -94 15." The process of O ai m 14,
wherein Ris selected from nethyl and th}/l. 16 ﬁ .
Pifeest-HE-hioserdomsiiy apeamBa bt (ropsiiy aiRe - by lginnoline-
3_Carbo%t11ardnaceut| cally acceptable salt thereof, as in
%% 1-7 conprising 5 hydrolysis of a conpound of
£.q TAlthco @My thylpiiylaBindN 7 MetRoR26- G methy IpiReraiine 1Ay} cinnoline-
such yhat a compound of formula (I) is formed; and
3-Carboésblmd§nal ly thereafter: 10 i) converting a conpound of

4he 15U Bphdnyh bR ] ANRALMSLy-6QIRAME dZie 1 fyoxmmbHne-3-
(Ir[?z |llﬂ‘§ﬂ rgrrorélll)ng ar]1y pr ot e}(,:t iqng grglggj;e;r Zor iy;p)ib) e
carboxdmoiled ng a pharmaceutically acceptable salt. 17. The

Bur b oop P LS Ad R bR haning) 7
methox\éyrbﬁlﬁol%mkgﬂbogﬁgfd@g(i de and a tertiary alcohol. 18. The

ocess of Claim1l/7, wherein said metal hydroxide ?
ﬂd(%hmwhy@thmh@ré{l)amm]-ﬁr[ﬁe(%h%@%tlﬁﬁ)m%‘i‘%gﬂﬂ' -

methox%ﬁ%gfh?& _%iar ogignra}de?r y alcohol is tert-butyl alcohol.
7—Ethoxy—4—[(2—flu0ro-4—methylphenyl)amino]-6—[4-(2—hydroxyethy1)piperazin—1—
yl]cinnoline-3-carboxamide;
4-[(3—Chloro-Z—ﬂuorophenyl)amino]—6-[(3R,SS)—3,5—dimethy1piperazin—1-y1]-7—
methoxycinnoline—3—carboxamide;
4—[(2—Fluoro-4-methy1pheny1)amino]-6—(1-isopropylpiperidin—4—yl)-7-
methoxycinnoline-3-carboxamide hydrochloride;
4—[(2-Fluoro-4-methylphenyl)amino]-6—[1-(2-hydroxyethyl)piperidin—4-yl]-7—
methoxycinnoline-3-carboxamide; and
4-[(2-Fluoro-4-methylphenyl)amino]-6-{4- [(2R)-2-hydroxypropanoyl]piperazin-1-

yl}-7-methoxycinnoline-3-carboxamide.

8. A compound of the formula (I) as in Claims 1-7, or a pharmaceutically acceptable salt

thereof, for use as a medicament.

9. A compound of the formula (I) as in Claims 1-7, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for use in the production of a CSF-1R kinase

inhibitory effect in a warm-blooded animal such as man.

10. A compound of the formula (I) as in Claims 1-7, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for use in the production of an anti-cancer effect

in a warm-blooded animal such as man.
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11. A compound of formula (I) as in Claims 1-7, or a pharmaceutically acceptable salt
thereof, for use in the manufacture of a medicament for the treatment of breast, ovarian,
bladder, cervical, endometrial, prostate, lung, kidney and pancreatic tumors; haematological
malignancies including myelodysplastic syndrome, acute myelogenous leukemia, chronic
myelogenous leukemia, non Hodgkin's lymphoma, Hodgkin's disease, multiple myeloma and
chronic lymphocytic leukemia; and glioma, squamous cell carcinoma of the esophagus,

malignant uveal melanoma and follicular lymphoma.

12. A method of treating cancer comprising providing a subject at risk for, diagnosed with, or
exhibiting symptoms of cancer and administering a pharmaceutical composition comprising a

compound of formula (I) as in Claims 1-7 to said subject.

13. A method of inhibiting CSE-1R kinase comprising providing a CSF-1R kinase and a
compound of formula (I) as in Claims 1-7, and mixing under conditions such that CSF-1R

kinase is inhibited.

14. A process of producing a compound of formula (I), or a pharmaceutically acceptable salt

thereof, as in Claims 1-7 comprising reacting a compound of formula (V):

V)

wherein R is Cy.salkyl with formamide and a base, such that a compound of formula (I) is

formed;

and optionally thereafter:

i) converting a compound of the formula () into another‘compound of the formula (I);
ii) removing any protecting groups; or

iif) forming a pharmaceutically acceptable salt.
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15. The process of Claim 14, wherein R is selected from methyl and ethyl.
16. A process of producing a compoundof formula (I), or a pharmaceutically acceptable salt

thereof, as in Claims 1-7 comprising

hydrolysis of a compound of formula (VI):

(VI)

such that a compound of formula (I) is formed,

and optionally thereafter:
i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups; or

iii) forming a pharmaceutically acceptable salt.

17. The process of Claim 16, wherein said hydrolysis is performed by reacting a compound of

formula (VI) with a metal hydroxide and a tertiary alcohol.

18. The process of Claim 17, wherein said metal hydroxide is potassium hydroxide.

19. The process of Claim 17, wherein said tertiary alcohol is tert-butyl alcohol.



