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WD 2007/ 119046 PCT/ GB2007/001338 -1
4- ANI LI NOQUI NOLI NE- 3- CARBOXAM DES AS CSF-1 R KI NASE

WO MEr/BITERS BACKGROUND OF THE | NVENTI ON The i PEGBRMA001338
relates to chem cal conpounds, or pharnmaceutically
acceptable salts 5 ther eof -1whi ch possess col ony
stinmul ating factor rece ki nase

i nhibitory a&AN'LWQQy Hﬁ%&'&?ﬁ\ QP&AMUQESM
their anti-cancer RStCS'F-IRQ('mASEINHIBFFONQ of

treatment of the human or animal body. The invention

al so rel ates tog r{,{ﬁyf ure of said
chem cal corrpoun%:if% %@aﬂr%‘c@gﬁllgal colr%rﬁp%sml ons

C ONtThk mivegtidrhehites amchetmcaﬂ bmnpounésa ot phanlneceuaw]ﬂfyacctaptable salts

of j canents of use oduct i of_.an s
ol VHish SorepgoRry suruirfing Anal L SPEbHERER dese ibibitgy
actTRilfy aﬁ%@mc@fdldgw @sud @orkhdhaeaﬁ&aﬁ&wct&myan@ thaus in methods of

sub-fam | protein kinases that éaes crltlc

trgaggneat phthg éumals?rgwﬂaml.bﬁ@y kg “ﬁ’ieé“‘?nrﬁlﬁﬂ 5 F%Prgcvéﬁs gt the
murfBRRE §F sal SRRl Hfrfﬂﬁﬁﬁc‘f’seﬁ) pHalfd ek A0 fokitions containing them

proliferation, survival anglogene5|s i nvasi on and
anghe ﬁl@tralsﬂ: . therenacivre of meflicamends efaispén the plodugtongi an anti-cancer

efPec{ n%rv?ar}}n- (#ﬁeﬁa%l kb{ghggmﬁl: 1R 15 CSF-1 Ror c-fins

I'ed as the oncogene v-fns from
t he Reebptmetyrosme koewes (RTKS) aﬁ%ﬁu&-ﬁhmﬁy of pmuaimdﬂnetsés thiteplay a

erfighRlerie b ielind PRRre I v e st e rEheg pinsestes
1n{:l@@1’h§ E:T(II @@ﬁ&mron asuan@hl (aag(ogla%aanmdm aﬁﬁ)a%a(sa)us wetef ab
hese | NaSes ave een |1 | t
bolSHp §6 ALSHS 90 GEEroTRRTKS RORSRE E5Feblpr ossed as an.
I et er 130 akPaad mgiﬁ»m?q@én@ﬁ@d B 18t 8hddoad,- fﬂlg from e fline
results 20 in a mature 145-160 kDa cel Ig sur face
sapeomaniiie. Gy ER éyA raeberoif deaiass IIMBEK plengevighop-&iify fims-related
BT B S5 B0 S Tk kLAY 490

POGHRP). 2al df@sse Rinbdes liﬁl@ﬂfé&@frmilﬁhﬂed)m thé ptohéSs b€ adpirgenaRACSF-1R
subsequent activation of ownstrea gnal

is ppEvRl sePieEivd enut AU 430 KDgghsme r%}?rﬂfﬁ?l&a&ﬁ Rijignately results
1n'%%ﬁure]19§§60 8 cell gﬁﬁc@ﬂ@)nke@é ty%?l’a@ea prSteil OWABLDYAge colony

he” nononucl ear

expresse
stmmé@m;fwt@r M- %ggglcsﬁﬂd, th%bgand%rfeswmws 59 Bigerpropior gosulting
1n veo% 101?521u1{ ﬂ% ?}ﬁa & dn‘%lf tl&qjecl:e%towan& Qﬁs%ﬂ%t%c@%on of

tating, but not normal restin
ddswrs&sa:m tigsd trensd@Skonlds@des (Calt Bherr, Ridalirh Biaphys Aeta, 1988 948:
Zﬁﬂg feration, survival, notility and differentiation
11s of the nonocyte/ macrophage |ineage. The
mat U(ESF R4S Aphaleeipraysal ia nkeyoid el of themminomhcldar phagecytic lineage
pment and i nmune

de . ' .

o T BETRREge TOETHEN 15 W 1 185 g Jghine s FyE alveot n the
1a@t%§n§ BuBiot nbiPal BXENE Ibfoast tRSICOBF- ARt Fetioh SfiBuleRE tht paslderation,

activate the receptor on osteoclastic progenitors
syreig gl mphlityjapd differentiation of cells of the monocyte/macrophage lineage. The
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 resuliing 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,



differentiation into mature osteoclasts (S.L

Tei tel baum Sci ence, 2000, 289: 1504-1508). The
WE3BIAR0axi s plays an inportant role in placene&l/GB2007/001338

devel opnment, enbryonic inplantation, WO 2007/ 119046

PCT/ GB2007/ 001338 -2 manmar-2 gl and ductal and

| obul oal veol ar devel opnent and | actation (E Sapi,
mﬁhﬁ%bry'\@eﬂld du@ﬁ%d 18@ﬁea1vée>ia} devBlRRhEAI 18RatRh (B8 51 @xp B1ol Med,

with or without CSF-1 induces transformation an
200229 k- Uhor i genicity of NIH3T3 (Rat2 and ovari an

gr aw#&%&ti&? 1) ESE- ’ﬁ{t\ﬁﬂ{ drrx]xﬁ Wﬁ 1 ﬁﬁﬁl rtf H?forn?a[j%mn and in vivo

si gnal'i ng nmechani Sns have een|
tualotigalﬁ«titymf I\HH3’¢EERatZ amd wanmhganulns{awellse muttdwlne amlrl/an‘[ﬂracrlne

s sl Re e SA%GH e TRRLSRIARR: ¢SSR o BB Bt
epﬁtﬁblﬁﬂn hr[d timmSmcﬁﬁt@u fladrephls gee Mibasraf @St &lon, anb ae@Gtion of CSF-1R
ar| endonetrl nd a v rlet of . ot her cancers.

ang g%nddW%P%?a. %Ha gy eieiddleitkagmianprostatg gbreast, ovarian,

enqmwﬁpmsasaaﬁetyqif ofheFcanderf} A Surses O£ 5tAdi6hate IBmBRMated that the
prognosis in séveral of these cancers. In 10 addition,

ovierpEpIesTon pIESHE- 1Rissassagiatdayich @poxeyegn@ﬂl%muswqrﬂ@f these cancers. In

10 c{c}lﬁ%ﬂl @e gﬁ? ¢k li'ﬂ%i% p?agﬁ g‘lftb)ilto?éjln tﬁ@t% %ﬁrqgsomated

ave postulate a signi cant
maarepiage, arlgihdgen beingpostulatedds plop aalgdlfp‘amgpbss hmmu¢ BEngiogenesis,

o Fosestion 7 e 808 misd Sl BT A cor i nat .

the present invention provides a conpound of fornula

Rt P EARE D TA B DR Ry IO oF T PexmioN

15 accepicoRiigly ahd predeat aodntiodBRNVRieh a cHifibRARE of IRERAA or IB:
PCT/ GB2007/ 001338 - 3- ®)
3/m

R ,ifi:
(RI)HC |omeoe
N
NH

N 2
~
R, N IA
(R3)m
R4
HN 0O
R,

NH,

X
~
R, N N
IB

or a pharmaceutically acceptable salt thereof, wherein:
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Nis a 3-10 nenbered, nitrogen |inked, heterocycle or

heteroaryl; wherein if said heterocycle or heteroaryl
w@oemwraiags an - NH- noi ety that nitrogen may be PCT/GB2007/001338

optionally substituted by a group selected fromR5

R at each occurrence is indépendently hal o, hydroxy,

nitro, fonnyl, cyano, -CO2H, 5 -SH, (Cl-C6)al kyl,

(C2- kenyl, (C2-C6)al kynyl, (C3-C6)cycloal kyl,
(Cl-OG)aINoxy, -0C(O - (C-cCo)al kyl ,
-C( Cl4Co6) al kyl, -C02(Cl-Co)al kyl NR R

- (ig2 366 mermdered, O@Og%glddeﬂwew@yalewh betejoaryd wierein if

san Heﬁar@gl’e ?@mt&% %%s%&%@%hﬁt 1’11tro gen may be optionally

sub@@uzted\w RerouCsdDotddRrdR Rscar bocycl yl,  heterocycl o,
r oxy

Elle: ;ﬂ \ aﬁtﬁ;{jrr%i%bﬁ ﬁgiﬁ;;ggﬂéfp E?@g%&;@;% c;/ano -CO.H,
-S C@lcﬁ AOYICe)al KeByI ) » yi, (C£8 Sarg1 Q@ ke \alkoxy,

O b Cr el SR C@@éylaccéséaw@ucyl 7
-NRN@(OQ@C%QMC@I&%Z:MSO@% v@fé}e?ﬁ K% 0369 %\IR\"“@((%' HE-CSalkyl,
‘NRNﬁoeé@ECé)dkyC@)] I-(@)NR’ RF’%‘-S@Q@B)R\’IR’ " FE(O)-MNR'R’NRripcyclyl,
hefeg( gllo’\ﬁtef?o lh()% §-NR R, 15 carbocyclyl,

rocyc eteroaryl or (Cl-C6)al koxy; R3 at each
occmernsehuﬂeoges, liahog Gpdrnxie mittoy fdradyt) -COMHLI-8H, &yanoy(C;-Co)alkyl,

(R L b iR, - R PckioaRis) o ey
~-OCBR) ¢ @QARYIRC(O)-IMR-C H41Q1; Q1,8 alkiay INRR”,

NSRRI G et iy ce’?en(%%@e)za&% D0 ot

-NR%(JQ@O:@CK)MM Qrre-oleNR’ R, aSO5-NRORO -ERORNR R, OC((%}-NR R”,
-S02- (C - OGe%aI kyl”, carbocyclyl,” het'erocyél o
C"“ﬁ’@?}@%a}ﬁ%f“yﬁh %@fﬁal’b’iorsigu-@ﬁ)a ®rocycl o or het eroaryl

t R
oo AR T LGOSy g e
-C@zléuﬁéob éé@aébén@%éﬁlbﬁa)dlqiaﬁ(@p}NPdRal-N}i QO Gy -Go)alkayl,

N ngggﬁgt ed an 3‘7 @l) Qg(Fb ITCE? hgg ! ?%)In g(og géfgﬁsﬁ‘r‘/g d%%n?Qiz NRE™

(C GC6)ﬁ],kYb (C2Cakdrad, Qcﬁ}@%)@rkﬁ’nﬁﬁﬂ(ﬁﬁswkéxyp(m1&6)2@(}'1%)N%ereln ais

0 AT PR Hhnotks . Hefirasselonon trisroa whgin iepid

heﬁﬁy:y&lﬁ of h@erd@NEcairthi ahf-BIHE Moiety that SitrBged; m%h%r cﬁ;‘hﬁnél@%ubstltuted

b ﬁ é L R1 may be the sane or different;
Yilha ; ¥Rt 1y 1 or 2 at each occurrence; and 30 RS is

sel agd Rgﬁ-&{&%rﬁn(a@hacgﬁ)cﬁtlbgﬂ mask Sﬁlo@ﬂ H{] 93l kY& membered saturated,

paﬁ&@p@aﬂ@ﬂi pks)arurate@r@]ormmmhc ri@gm)pycbnally containing 0, 1, or 2
heRRATHQENERE H&%ﬁ, 0, Bxeﬂﬁ%hereﬁriﬂ i gb%gl%, ﬁ%l -aésalkyl,

Ry is hydrogen or halo;

m is 0-3; wherein the values of R; may be the same or different;

n is 0-3; wherein the values of R; may be the same or different;

p is independently 1 or 2 at each occurrence; and

Rs is selected from (C;-Cg)alkyl, (C3-Ce)eycloalkyl, -C(0)-(C;-Cg)alkyl,
-5(0)p(C1-Co)alkyl, -CO2(Ci-Cg)alkyl, -C(O)-NR’R”, benzyl, benzyloxycarbonyl, benzoyl
and phenylsulphonyl;
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WD 2007/ 119046 PCT/ GB2007/001338 -4 R and R

i ndependently at each occurrence are H, optionally
waemstiidomt ed (C | -C6)al kyl, or optionally subBCT/GBR@d/001338

aryl, or taken together with the nitrogen to which

they are attached form an opgt-ionally substituted 3-6

menbered ring saturated or partially wunsaturated

CONtRRI 2Rl RS iRdePendendfl 8 dabiPRLrhRE @feqatdpﬂbmly%ﬁlsﬁ@htéd om
© wherein said optional 5 substituents may

NRa
(Cbislaliyb @ ppiénmatin aubstituted aey 16 takre tagg repwith Hﬁ@gﬁ@g@@m Which they

o S0 A 05 GBAR g LA s YR
unggivraR} canidiniRg (hord ddditepdidentatom selectidiono NRerwireyan sajé nptional

and whereipn each Ra, Rl, R2, R3
Sug&g&%grﬁﬁﬁg%eeg% ?gnarFfrgWB ?tuted on carbon by one

or ymeay BeGndepeimehtly ((Skcﬁ)eﬂkylﬁlmlo(ﬁa@)alldyl,ﬁlﬁlﬁ, ni@¥ 2dyeno, hydroxy,

0 ho - 6) al kyl
(011)@ ﬁé)é Y. @%zﬁ - @3@& & Q%I}Tgé % Q)Z()CI c%) al kyl
- C( @*-2biRRR ave indeplhdentbp bﬁéa&( bther hyﬁg%'e (QAH@AI and wherein
cyc om

-SOONR R', (Cl-C6) al k I,
- NRe2gy Ry, R(lgﬁz, B pad By may be Rp@ Uub@tgedgg):gquy by one or more

?}&R -‘Sﬁg) gzﬁphageﬁlﬁjOKWano &@0 gg@l\!l\é&ilgelg CSgrzogﬁj a(ltd( %n}’aﬁkyl

-NRRY, h@f)zlésﬁé@) ’(@fC@ﬁgylpfc@é@recmimntm@mmar,esf@l Cs)alkyl

r | [l
SO HERaT, SRPRORE Ehcapfal eReo Rl My Tiarercuon,
NR’ Z(8)- K6 Epeltyh NRI-80y-(T1eCoHalkyIeNR 0 AO)NR IR, (@4-Coalkbnyl,
occurrence is | endent |y hal o, hydroxyl,
(C('éc) %é’% Wics'd ?‘"‘%é’e%a) cycl oal kyl . (Cl - 06) al koxy,
m@@boﬁ(ﬂgt@@)f@tﬁéy hspect@(f@)e Iﬁ@bnt@ﬁ\)eﬁhkﬂ there igProvided a compound of
Cl - Co) al kyl, - } R', or oxo; R2 is hydrogen,

foqpatﬂ% {A HS/H} Q)r)@phang%ﬁtépa 1( @gc_epfglylg pquqhereof wherein:

| oal kyl, or (Cl-C6)al koxy; R3 at each

) i s independently halo, nitro, cyano,
{rifluoronethoxy, NR R', CO2H,
Ci@)iél—&mbmber@ﬂ)ﬁe(t@befdﬁg (arllieyequarqu O-NR R, 25

- NR
“C%? kb G ety Aicypento ey PTG s
(Cy SR BERIRI, (€ B K00 O C2EGRKS Key(C,-Coik,

CB) al koxy, ~ (Cl - C6)al kyl S(O
_Cg%cégmyygyémgg” OT%zn?@» 307, (CI( Cs) al Ia:yly (92
- (CR,G6h sgeﬁaﬁéwl {ydro;ﬂﬁt 8286 )€] -y, REL-eneaiotlieyl, or

wher ei n |f sail d erocycl o or heteroaryl contalns an
(Ciaalsenyset y that nitrogen may be optionally

subgi;iof Uécﬁ%cmﬁeg(g 7s SRl Al lﬁﬂg ﬁl%, YWHGH BlyArdxd ttri}ﬁ'For%ﬁqethoxy,
groups are on adj acent car ey ‘may’ dpti ohal 'y

NE & n§-0:5,-C69)-(G- ca@ammwzsaf@a)moHC(@aNﬂ’atl y

-N%Uégﬁr)%ﬁk‘%%lk% REROTEINRRNNPRE BB 55958, 26 RS- -Coatiyt,

SH, ’—SOZ-NR’R”, (Ci-Ce)alkyl, (C,-Ce)alkenyl, (C,-Cg)alkynyl, (C;-Ce)alkoxy,

(C1-Ce)alkylS(O), wherein a is 0 to 2, -NR’-SO,-(C;-Cg)alkyl, -(C3-Cg)cycloalkyl,

heterocyclo, or heteroaryl, wherein if said heterocyclo or heteroaryl contains an -NH- moiety

that nitrogen may be optionally substituted by (C;-Cg)alkyl; and

wherein if two R3 groups are on adjacent carbons, they may optionally form a 5- or
6-membered saturated, partially unsaturated or aromatic ring optionally containing 0, 1, or 2
heteroatoms selected from S, O, or NR, wherein R, is H or (C;-Cy)alkyl, S, or O;
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het eroatons selected fromsS, 0, or NRa wherein Ra is H
or (C1-C6)alkyl, S, or 0; WO 2007/119046

weaN/EBROO7/ 001338 -5- R4 is hydrogen or hal opCTGB2007/001338
0-3; nis 0-3; pis independently 1 or 2 at each
occurrence; and 5 R and R'-Bradependently at each
occurrence are H, (Cl-C6)al kyl, or aryl, or taken

t OOR, ety dWigkR of Io;Ni trogen to whi ch they are attached
forman opt| onal |y substituted 3-6 mnenbered ring

sat origtledd or partially unsaturated containing O or 1
addlntFléglg het eroatom sel ected from NRa; and each Ra,

and R3 nay be optionally substituted on carbon
by @7 ohdepehddntly 1rir 2radgach bocwrneacs) andydr oxy,

o ;d ¢ &ﬁmtgp?{éﬁnﬂyo%&%‘( iurf%‘f%?r:%ﬁ l(Cl-é%@)%’INﬁ: L, Ic;ll‘ taken
tog‘é(lgil wAth the n'ﬁ@i’ée@to which ktkey/! are @@@Md(fﬁﬂn ﬁﬁd;ﬂiohaflly substituted 3-6
QONR R al kenyl CB) al kyny

e(r@freéa)n& S&%};@,ted %@emakly Hgsafwsat%fi e 04 bé@f{mwl be{ggoatom

sel@ét@@%&th%V%H' on there is provided a conpound of
formula 1A' or IB or a pharnmaceuti cal Ié accept abl e salt

t he ﬁ@ltha, Rih &ocind R ppay s optjonglly swbst rbop by agigerhalo, nitro,
or, 0 £
T LTS o0 PP s ks, Pty it o
-c@u(ﬁdgbﬂkyﬂm@((b)eNﬁmi St@i-Cy), Smsu)auaylelomH(aclgeﬁml,

SR BBt hOR oA 6 GrpaRy & BGBISREr myr cyano,

- COAdcordin@lth a fiichefapadt oy the pldsent Gojeati deethytle is provided a compound of

bl B DB s AN K (G Rl o, 20
- Q02 ~6)al kyl, -NRR', -NR-CO)- (Cl Co) al kyl ,
(C1-(Co) al 4yl S(O)a wher ei n ais 0to 2,
-NR\C(O,Q(d -C6)al kyl, -NR -S02-(C1-C6)al kyl,
-NR - NS R3-8 m@@@rmm‘ogeq@)edmquycbax b@tclyoatyﬂrlwherein if

salﬂjitg}%%g%gf g:gf %l?t%ggrglg rw%(ns an = 01e§3(_|tha1‘.s mPrX%r orgaynbe op%onellly
suﬁﬁiuté}iﬁbyai geplip selbed(fEin €6;) al kenyl (C2-C6) al kynyl ,

( %&ODB l 02 kg%‘ylfi 1n9ééi%§1%)éf¥%:g¥cgppg Imtro formyl, cyano, -CO,H,
-SHOQZ((Q 11@@,) a,key alkeaﬁiﬁ’((ﬁ cé)alkw (@1 @a)cﬁ&ﬁ;la—u@@)(aﬂliegjalkoxy,

@a))a é(lc%( G Qe)iﬂkyl Cﬁ@z(Cls@Qalkm NBRal kyl

R AU AR 8 M 08
-NR’-SO»- (C1 C6)alkyl -NR’- C(O)NR R”, -SO,-NR'R”, C(O)—NR R” carbocycly
heterocyclo, heteroaryl or oxo;

R; is hydrogen, halo, hydroxy, nitro, formyl, -CO,H, -SH, cyano, (C;-C¢)alkyl,
(Ca-Cg)alkenyl, (Co-Cglalkynyl, (Cs-Cg)cycloalkyl, -O-(Cs-Cs)cycloalkyl,
-0C(0)-(Cy-Cg)alkyl, -C(0)-(C;-Ce)alkyl, -CO,(Ci-Co)alkyl, -NR’R”,
-NR’-C(0O)~(C-Cs)alkyl, (C-Ce)alkylS(O),- wherein a is 0 to 2, -NR’-C(0)-O(C;-Cg)alkyl,
-NR’-S0,-(C;-Ce)alkyl, -NR’-C(O)NR’R”, -SO,-NR’R”, -C(O)-NR’R”, -OC(O)-NR’R”,
carbocyclyl, heterocyclo, heteroaryl or (C;-Ce)alkoxy;

R3 at each occurrence is independently halo, nitro, formyl, cyano, hydroxy, -NR’R”,
-COzH, -C(0)~(C;-Cp)alkyl, -CO,(C;-Cglalkyl, -C(O)-NR’R”, -NR’-C(O)-(C;-Cg)alkyl,
-NR’-C(O)NR’R”, -NR’-C(0)-O(C;-Cg)alkyl, -O-C(0)-(C;-Cg)alkyl, -SH, -SO,-NR’R”,
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30 R3 at each occurrence is independently halo, nitro,
fornyl, cyano, hydroxy, -NR R', -CQO2H,
WO G{o1190@1L- C6) al kyl , -C02(Cl-C6)al kyl, -C(O - NRRGB2007/001338
-NR -C(O-(Cl-C8)alkyl, -NR-C(ONR R',
-NR -C(O-Q(C1l-C6) al kyl, -G-€&£O) - (Cl-C6)al kyl, -SH,
-S02-NR' R', WD 2007/119046 PCT/ GB2007/001338 -6

(cl(%)a@) § kdé?(alk&%‘( ?élllkgﬁ}br §C LCCA1GR, qbkty;fg)éikyls(O)a whetoin ai

avvhereln i S

0te NRNRS@@Q((Ch—O@)@)lql lcyﬂbocxcarl H@t@;@yylloa orH@teéqaﬁﬁdy‘@h%elneﬁsald
hetgrg)tﬁfcgﬁ? ﬁrﬁeéeﬁoarne'_f_on{ams ﬁﬁh gutowlr?f‘{h?tg ﬁ@%h%a?&g%ﬁﬁ@ﬁa‘ﬁ? é(ﬂstltuted

ol et
by @pt-Coalayl yr substituted by (Cl -C6) aI kyl ; or 5 tw R3

groups_on adj acent car ons na aII
0 bR BT e e o0 PR IR A e menoeted Shurated
paﬁﬁﬁﬁﬁﬁbﬁﬁﬁéﬂ @ﬂﬁ/aﬁite(ﬁimtat&ndﬂc Mg @ptidraNakbitaigppoal urng
1, 2 heteroatons selected fromsS, &Z ‘Sﬁé Eyl}’a
heigivefomtselegied Gomtia ohpt MRk Bhete RuapgbapiiyfLor f-Gqal
hyd .mis 0-3; wherein the values of R3
kf)%e@dg{segrgr}e&cl)? different; 10 n is 0-3; wherein

t h e myia Ot svhefeitRihe valyest Rsmeaydwriee omed fifffrenst - pis

DI bl B RSV QARG EOER R, 7O

- C( Pis (nﬂfbpeﬁﬂérmllyﬂ)drz at edshOpR(rheedB)dl kyl |

L,Sﬁ?(;%o%? 8%? ﬁ\/ Cr- @%%&3535%58%%1%0 Vrchgtls R

%tCRCda[l@@ peogkejmé)alm -EEORNROCY béeRL Berasyxftarbonyl, benzoyl
i onal substituted (C 1 -C6)alkyl, or optionally
an@%@ﬁ’ S’tllli’?@‘&’ aryl, or taken together with the nitrogen

to yhi,gh Rt’h&iépelﬁfeﬁtlﬁ&tteﬁﬁh&:@urfr&fcgh@m Q)Bﬁdn&'[@'shhétltuted
substituted 3- nmbered ring sat ur at ed or partially

(Cufslatkul at eptlo@@lnlﬁ %ubsﬁltnfgd @rybror fakeg thigetheiuith the pETogaR Ewhlch they
arS S a%‘ﬁ n{l 519{;@5! iy W8S Gle8 35k dnoRtd %aturétb@&tﬂa%‘ﬁ@t s

f‘'om one or nore
unsamiamé ogtaining 0(«El1- aﬁagtlahﬁylbterdawnof(e@cte@a‘ycm KRk, wlwmlm said optional

ro, cyano, XYy al koxy, -NR'" R'
subsigygRts %'% (ﬁaﬁf{‘w&y dgﬁé’{’ % " are independent |y
of Qﬁciﬁhyﬂieh@depbr}@éhmg&h (Od)alk}ﬂ; }ialo(CGﬁa)alkyl halajudirehwyemsi, hydroxy,

(CEhEBIRR-SK B caPRBh by GHGRLY #6 & forml . - SH

azi ‘1@‘ and R Qre 1ﬁdietp€ﬁ’denﬁ% gf‘éh&h bineF l@)ﬂyogeh ot {¢ Ly OKR] fidwherein

Cl - 6) al k
@)1(:17( é{ l@fﬁ%aﬂay}){d Rs mpy P@pptgglfdéy Mtlmteépéfarm ¥ one or more
foingil %g %‘QE@ s nltroﬁg? (hﬁ;grgfgg)tﬁhﬁ&bmethw NFCE)-(C1-Co)alkyl,

-NRRR”,-COel» 1(1(309 (361)@14)4!&&3’1 -COAR- CO@@L (O)-NBERAI Ry(C1-Co)alkyl,
25 Ky, n
spcg\:bég k&ynycﬁhgir{ ((téi C’%ﬁg Eé%( NR Raticst SRR BHKEME Daliky,
-NR’-C(0)-O(C;-Cq)alkyl, -NR’-SO2-(Ci- Cg)alkyl -NR’-C(O)NR’R”, (C,-Cg)alkenyl,
(Cy-Cg)alkynyl, or (C;-Ce)alkoxy.
What is also provided is a compound of formula IA-1 or a pharmaceutically

acceptable salt thereof:



What is also provided is a conmpound of forrmula IA-1 or

a pharmaceutically 30 acceptable salt thereof: WO
WQB71199046 PCT/ GB2007/ 001338 7-(R3). (R1)PCHAIBR007/001338

OhNH2 R2 NITA-1 Wat is also provided is a conpound

of formula | A-2 or a pharnmacélstically acceptable salt

thereof: (R3)m HN O (RI). CNN NH2 RbO NIA-2 5

wherein Rb at each occurrence Kg)lndependently H,

(C-C6)al kyl, (C3-C6)cycloal kyl,” (O -(C -C6)al kyl,

-C(O-NR R', wherein each Rb may

substituted on carbon by hal o, hydr oxy,
trifluoromethoxy, -NR R, -CO2H,
- C(O) - (CL- C6) dRky kylQ -C(O-NR R,
-S(C - C6) al kyl, - BOPNR R',

(C2- C6) al kenyl , (C2= (ClhEg)alkoxy 10
wherein R, R', and p are d above. What is

al so provided is a co
phar maceutically acceptable salt thereof IA(IR3)m X~

HN' Gynaxhy %ls(} r&dgﬂ\% g_ go&kdld%‘f(ﬁmum Sbfa %ﬁar&%ceﬁggally

are as defi ned
acceptable salt thereof:

(RS)m

1/n
N
N NH
~
R,O N

TIA-2

5 wherein Ry at each occurrence is independently H, (C;-Cs)alkyl, (C3-Cg)cycloalkyl,

10

15

-C(0)-(Cy-Ce)alkyl, -C(O)-NR’R”, wherein each R, may be optionally substituted on
carbon by halo, cyano, hydroxy, trifluoromethoxy, -OC(0)-(C;-Ce)alkyl, -NR’R”,
-COzH, -C(0)-(C1-Ce)alkyl, -CO(C;-Ce)alkyl, -C(0)-NR’R”, -S(C;-Cgalkyl,
-30p(C1-Co)alkyl, -SO,NR’R”, (Co-Cg)alkenyl, (C-Co)alkynyl, or (C,-Cg)alkoxy,
wherein R’, R”, and p are as defined above.

What is also provided is a compound of formula [A-3 or a pharmaceutically

acceptable salt thereof:

(R3)m

0O

X/ﬁ HN
N
e §
o NH,
e
N

R,0
IA-3

wherein

R; and R} are as defined above; and
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WD 2007/ 119046 PCT/ GB2007/001338 -8 X is 0, S, SO
S22, or NRe, wherein & is hydrogen, (Cl-C6)alkyl,

w@ B a@pas/cl oal kyl, -C(O-(d -C6)al kyl, PCT/GB2007/001338
-C02(C1-C6)al kyl, -C(O-NR R', or -SOpNH(C1-C6)al kyl,
wherein & may be optionallygsubstituted on carbon by
azi do, hal o, nltro cyano, hydroxy, trifluoronethoxy,

O%Os)ce é%&scs ﬂﬁ‘ R, %Mgéﬁﬁﬁ%?%e G Costioty CGepgreloatiol

'C(Oﬁ(@lcmkﬁl mz(CrGQﬁi((ﬂl{E@)MR%W ” Or’WQRI 6) alkyl

é?}llgr% gj i%lbe o&maﬁ&%ﬁ;&tl GX giciuhgrggl zg@()é?igl%v@%? cyano,
hyd%)élotrﬁfu@iﬂnm SOT (OO kS NmeAcm)zHA-cxoo{caCG)alkyl

chHa-Rorikyl LG0T R i gOus ok s SEENEH. s
(Cz%&éﬂ‘% )9@41@&2?@}@ dr?%hﬁ%alﬁgﬁn 8&/)%1&1@311‘ 1o R elfM'p, are as defined above.

- OCVant-ig @ge QJ@)/GlbdkySI a corrrg()@) q 9 H}—Qﬂr a pharmaceutically

C(O-NR R', or SOpNH(C1-Cs6)alkyl,
acc%%ésalt&&g%‘bly%eénoptl onal |y substituted on carbon by

azi RlpandiRalioas deifiheédabosy,and, hydroxy, trifl uoronet hoxy,

ST B AT o,
A S S, B O

and p are as defined above.
Paf ﬁh&%"m 4§ |bl3' %gn&fauy ivsfated cBlcetbph bRrkgidehalodhitreysano,

t th f
hydehiey, duhlonboetbind, GGG br)alibdd ot &= e
”h f |
Yeldki (e b&%ﬁ%ﬁ{ggﬂ INRRNEISINRIEIC - ARTPRUNdI©f o‘é)amyg a
SOgIN RTRjQ@ﬂz -Ci)dkey], (ﬁﬁﬂe)aﬁggodl @ (Cwﬁle)akl,qo]qy,wfhegaam B’, R”, and p are as

drgrg:%e cI e contains an -NH noiety that nitrogen may
© (9[3 Y%nal |y substituted by a group 25 selected from
R5; pyiellgi valdRb of ®arizablegedupsl aferas fiol (08%- Gi8hakkiys may be used where

appr%‘ze(t%*)f% 513épt{g§$/ def%tgogég&qgr%éggﬁ ?Fﬁlgpdﬁléerg%a&gﬁgpfrembefore or

he&gﬁﬁgﬂtut ed on carbon by one or nore cyano, hydroxy,
O-(d- CGaWﬁﬁ -NR R', (C3-C6)cycl oal kyl or
(ClAC%)}rﬁJIO #8n 30 R and R’ i ndependent |y at

each QGGULALOEEmRIL8.CL- C6) al kyl .

N
C is a 5-7 membered, nitrogen linked, heterocycle; wherein if said

heterocycle contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from Rs; wherein

R; is selected from (C;-Ce)alkyl, (C3-Ce)cycloalkyl, -C(0)-(C;-Co)alkyl and
-CO,(C;-Cg)alkyl; and

each Rs may be optionally substituted on carbon by one or more cyano, hydroxy,
-OC(0)-(C;-Cg)alkyl, -NR’R”, (Cs-Cg)eycloalkyl or (Ci-Ce)alkoxy; wherein

R’ and R” independently at each occurrence are (C;-Ce)alkyl.
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WD 2007/ 119046 PCT/ GB2007/001338 -9- Nis
pi perazin-|-yl, piperidin-I-yl, norpholino,
whowopiges azi n-1 -yl and pyrrolidin-1-yl; wherBCnG8ai0d/001338
pi perazin-1-yl or honopi perazin-l-yl may be optionally
substituted on nitrogen by a%toup selected from R5;
wherein R5 is selected fromnethyl, ethyl, isopropyl,
cycl |, acetyl, propionyl and 5
oxycar bonyl; and each R5 may be optionally
substituted on carbon by one or nore cyano, hydroxy,
- NRpRRerazigy biyb pipepgin-layl, metphebap; howhelipdrazii] -yl and

o 7 BB il DA RS Al g e gpongly

subbtltsteqb pmpyﬂogexpl&}r agionp delsdied MNnaRetwhepdiper azi n- 1| -yl ,

501%( di OX%H (}eﬁti ﬁngﬁtg'h )?ﬁyg %s}g&,oéﬁ/ ﬁ}’[cl(ﬂprgml,, acetyl, propionyl and

;mﬁ@@mmﬁmnwﬁmﬂthyl)plpera2|n- -yl,

N-(2- cyanoetgyl)pl razin-|-y

N- ( ’Lea Ry B2y B¢ PR;MQ 3bgbg£rptﬁd pn 94rbon by one or more cyano, hydroxy,
acb%ogy miRcmf Q?Mbgﬁ%bﬁ)@r hRURSY; «%;ﬂe@em -yl

Iéf opr opy| per azi n- -

N—(( YmQRhW6N@%£ oplonyl)plpera2|n |-yl ,
hydr oxypr opi onyl ) pi perazin-I-yl, 15
xycar bonyl) pi perazin-1-yl,
et oxyacetyl ) pi perazin-1|-yl, piperidin l-yl,
0,is @erpﬁ&@l\l 1ﬂeth§11prp¥fazm— —yl N-ethylpiperazin-1-yl,

N- et hyl honppi perazi n- K honopi per.azi n-
N—1i?propy%_1pggagpy -me) %%ﬁekyéglgeﬁq;’n 1 -yS]P|N'(2 ydroxyacetyl)p1peraz1n-1 -yl,
N -dsn AR In QPR P A AL 1, 1\1(2' Mlebhoxyet Dpiperazin-1-yl,

N-cycl o ropylhonoplpera2|n- - g.pyrro lidin- |
N-(ZreyanRethgNporaginn bydi 1562 hzdrﬁxwt )p1pe12@1n1:1|-y1|, s hydroxy.

R e e B o P b G U Pence

NA4E- Z(HYd’f@’))aipkylb’DpiRtraain- 1eﬂCM(@Odtthm®Br0P®nMWPm§in' -yl

(074 ni.s0 5.NnisO.
N- é)\{g(ﬁéfy% arbo q r1poe)r(azm-n ylil' é\/ écetoxyfc t%l&plﬁram% lﬁf)} Oﬁl%e)whn 1-y1
mefNMEZh00 hommﬁperazm- -yl, N-methylhomopiperazin-1-yl, N-ethylhomopiperazin-1-yl,

N-acetylhomopiperazin-1-yl, N-isopropylhomopiperazin-1-yl,
N-cyclopropylhomopiperazin-1-yl and pyrrolidin-1-yl.

@
is N-methylpiperazin-1-yl.

R; is hydroxy.
R; at each occurrence is hydroxy, -NR’R” or oxo; wherein R’ and R” independently at
each occurrence are (C;-Cg)alkyl.
R at each occurrence is hydroxy, -NMe; or oxo.
nisOorl.
‘nis0.
nis 1.
nis 0 or 1 and R; is hydroxy.

nis 0 or 1 and R; is hydroxy, -NMe; or oxo.
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WD 2007/ 119046 PCT/ GB2007/001338 -10 R2 is hydrogen,
hal o or (Cl-C6)al koxy; wherein R2 may be optionally
wWQa3tidws ed on carbon by one or nore (Cl-C6)RCRGB07/001338

R2 is hydrogen, halo or (Cl-C6)al koxy; wherein R2 nay

be optionally substituted gﬁ carbon by one or nore
(Cl-Co)al koxy or hydroxy R2 is hydrogen, halo or
(Cl-Co)al k S ){drogen fl uoro, nethoxy, ethox

orRyig Bb‘?réﬁé‘x alo %@1 ot ynlgyer@@ &;&qya)ﬁ@ppgpally subst1tute on

carbo%blgﬁ%ﬂgetgﬁh%?e@ @ﬁﬂ@?hby one or nore methoxy. R2 is

| uor o oxy, ethoxy or isopropoxy;

whikrie BpdrRgenshalo be(GapEd)dleraly! yher@uﬁhtmaylhemtlmﬂaf&umwtwn
r r t 10 R2 is hydrogen,
Carb(%rbﬁ'oo?lg o Hlg ?71@? d}%ﬁ{% ﬁ%ﬂ [ sopr opoxy. R2 is hydrogen,
f | Rigiss hydmgmhhadypr(él Wox& (met hoxy) et hoxy

AT TR INETI S T MR T A

substitGRB LARMEY bRdnd & ndort BRIHBRYXY) et hoxy. Rz is
2- hydroxyet hoxy. 20 R3 at each occurrence i s

i n‘ﬂ@é@ﬁ@@ﬁ% flubra) gethpxy, SREYRPIdHIPTEROXY CTREY Ko gy ype optionally

subs%%ﬁ%h%arb&%b%ﬂe HEn&PhiRRY bb’hﬁh‘&(y ituted on carbon by
at each occurrence is independently fluoro,

chR:ollS by dneeeth {noroempiiipxyh ethay erosgpropoibier ei n R3 may be

oc cﬁ@ h !hjo gt Bﬁlrﬁd& epende n{l]‘f)%/}afz bﬁﬁt&y%mégi’g— h mst% hféﬁ?}%}

isoprbposfyl uororret hyl, ethyl, 25 nmethoxy or
r'flglo omethoxy mis 1-3; wherein the values of R3
2 gns,arre or different. mis 1. mis 2; wherein
t he, alwes of R3 may be the sanme or different. mis
3; wherein the values of R3 may be the sane or
di R 8mestioxysg (R3)m and the phenyl to which it is

atR {glg%xgorm 2, 4-di fl uorophenyl ,

uor o- 3- chl or ophenyl or 2- quoro-4-nethyIphenyI.
Rz 1S iSOPropoxy.

R is 2-(methoxy)ethoxy.

R, is 2-hydroxyethoxy.

R; at each occurrence is independently halo, (C4-Ce)alkyl or (C;-Ce)alkoxy; wherein
R; may be optionally substituted on carbon by halo.

Rj; at each occurrence is independently fluoro, chloro, methyl, ethyl or methoxy;
wherein R; may be optionally substituted on carbon by fluoro.

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

m is 1-3; wherein the values of R3 may be the same or different.

mis 1.

m is 2; wherein the values of R3 may be the same or different.

m is 3; wherein the values of R3 may be the same or different.

(R3)m and the phenyl to which it is attached form 2,4-difluorophenyl,
2-fluoro-3-chlorophenyl or 2-fluoro-4-methylphenyl.

R4 is hydrogen or fluoro.

R4 is hydrogen.



R4 is hydrogen or fluoro. R4 islliydrRZggn.fl\/\ﬁ)oro

2007/ 119046 PCT/ GB2007/001338 -11- R4 is fl :
wabh®reioie in a further aspect of the inventi oPCT/G82@®7/001338

is provided a conpound of fornula 1A or IB (as

depi ct ed above) wherein: N i 18 5-7 menber ed, nitrogen

| i nked, heterocycle; wherein If said 5 hetgrocycle

contain -NH noiety that nitrogen may be .

opt %naﬁly 'substituted by a group selected from R5;

RI lTi:telle!jtﬂe oy furthér asgecOofhe thverfn tBerd¥ &H&é& 'a J&%p%uﬁ)c{ of formula
( 10 R3 at each occurrence iIs .
14 0%%5%)#% fqé)?bﬂ‘ﬁ)éi’, herety: - 06) al kyl or (Cl - C8) al koxy;

[ [ bon by
wher R3 may be optionally substituted on car
miyg 1-3; wherein the values of R3 may be the
ifferent; R4 is hydrogen or fluoro; R5 IS

|
may %ll 0 &a“@ rg(f}f)@tﬂ?att Hlltréae‘b‘i‘?%'a‘? ‘Eﬁiwnb@b’ whetituled bpr group

sel ahﬂm dr ox oC(O-(Cl-CB)al kyl, -NR R", .
c(y ; szl oal )I:yl or (Cl-C6)al koxy; and R and R'.
|nd H’(Xéﬁ’l" Yy at each occurrence are (Cl-06)al kyl; or
a pﬁwmaqeutl cally acceptable salt thereof. Therefore
in a further aspect of the invention there is provided
a chnpidvdeeer Pléroﬁ(fFlaCG)@EOMYA or 1B (as depicted above)

|
0 Rkl firhed i nARIRER R Enaf (iR Sllot o Cotitiosyapherein
Rs mgybe ppficunally sttbaiututwdbn«xgbnn bpbalbe optional ly

fromR5; Rl at each
occart e Ao B PAGSBr R mebe B semoor disenti o 0 or 1.
R2 R&shycding@m'rﬂubai oor (CIl -C6)al koxy; wherein R2
may, be o] bstituted on carbon by one or
o3 g e (¢ oRgBr e astgloatiys, C(O)-(CrCoit and
15 -CO,(C;-Ce)alkyl; wherein Rs may be optionally substituted on carbon by one or more cyano,
hydroxy, -0C(0)~(Ci-Ce)alkyl, -NR’R”, (C3-Cs)cycloalkyl or (C1-Ce)alkoxy; and

R’ and R” independently at each occurrence are (Ci-Ce)alkyl;

or a pharmaceutically acceptable salt thereof,

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

@
is a 5-7 membered, nitrogen linked, heterocycle; wherein if said

heterocycle contains an -NH- moiety that nitrogen may be optionally substituted by a group

selected from Rs;
R; at each occurrence is hydroxy, -NR’R” or oxo;
25 nisOor1;
R; is hydrogen, halo or (C-Cg)alkoxy; wherein R, may be optionally substituted on
carbon by one or more (C;-Ce)alkoxy or hydroxy;
R; at each occurrence is independently halo, (C1-Co)alkyl or (C;-Cg)alkoxy; wherein
R3 may be optionally substituted on carbon by halo;

30 m is 1-3; wherein the values of R, may be the same or different;
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R3 at each occurrence is independently hal o,

(C-C6)al kyl or (Cl-0C6)al koxy; wherein R3 may be
wo@pioromalké y substituted on carbon by hal o; 30 PCT/6€B1603/001338

wherein the values of R3 may be the sane or different;

WD 2007/ 119046 PCT/ GB2007/ 0?%338 -12- R4 is hydrogen

or fluoro; R5 is selected frém (Cl-C6)al kyl,

(C3-C6) cycl oal kyl, -C(O-(C -C6)al kyl and

-COB(@IM@@}%%RT uorgther ei n RS may be optionally

® R P R B Rl GREIMATRE, BIOPR COMEN Y
-COLC-Co)akklyk mrenalédr_rﬁy B’ ?Iawlde.ﬂl?(‘ s(;nlnstdelpﬁ gni earbblybylagneaftmpre cyano,
by G PR R Gt R et el B ICRES kAR bl

of Rhend mmaéﬂe@aexﬁmt €ach ScquFreMtctee (& -Categdynd of

formula A or ié\s depi ct ed above) wherein: Nis
or@plbaéfnggquﬁcallyacg/qptab BEEMYI%i perazin- 1 -yl ,

N- eﬁ“ﬁéfrkﬁké)ﬁra%ftﬁbr aélpecﬁ’df ’thellgvé}hlbﬁ GREOR )ﬂd%déﬁ fadipount of formula
-yl, N-acety perazin-| -
TANr (&(&S)ﬂdﬁ@%?ﬁg@@m}i@‘ﬂ@er azin-1 - yl,

N-(2- t hyl am noet hyl ) pi perazin- | -yl,
N (Z- met Rgxyet hyl ) pi perazin- | -yl,

N- ( 2- cyanpet hyl ) pi perazi n-1-yl,

N-(2°

0XYy fil F&iﬂ[h)ﬁ-ﬂ:-ﬁeﬁvaﬁdtﬁylﬂlpéfhmn— -yl, N-ethylpiperazin-1-yl,
N-(cycl opro met er n
N-Npéregy‘lp@gqagg% )}le ﬁé?t& m%raz]%? 8 N1 (2- l%/droxyacetyl)plperazm-l -yl,

N—H—&ﬁ@hy%nﬁﬂ&&%&fe%inoﬂyi NRQQﬁétH@)dy@ﬁl?lQplF¥ﬂaz1n- -yl,
= 2- hydr oxypr opi onyl' ) pi per azi n
N-(3- Qytanwhsd)pynﬁaqz l)?\b( @ﬂwblgﬂperazm-l-yl

-Qgél%ﬁ%#)?l ﬁﬁ@gﬁ)o?ag (chi&prg/?’;’l)plp%a'%ﬁ{l gin- 1 -yl,

Wtﬁyﬁfdmmpmpﬁbmﬂrmn-ﬂ -y WN-((SN2 dy tispik yriopiopy rap eaazim -y,

N-&tlzybugo&g?%ggﬂy %%Zlﬁ *Zl; ace]?oxyillcfetﬂjp’lperamn-1-yl, piperidin-1-yl,
md¥plglimb Olipnapyd e i Div] - Mﬂhﬂﬂloﬂloplitéraﬂnd -yyN+etiyitobimpiperazin-1-yl,
-yl; Rl i.s hydroxy;. 20 sOor.1; R2.i s hydrogen,
N—%%’eafdb%no ‘h%‘k 'y)l( Y8Ry ﬂb@%ﬁ%‘b%ﬁ R3 at each
N-OEErbRMcein emﬁﬁpﬁnﬂﬁrﬁy&whcﬁlhmﬁo chloro, methyl,

trifluor omet hyl , et met hoxy or trifl uoronet hoxy
m i Riisdregiyer ei n the val ues of R3 may be the sane or
dlffnel Rfi. 25 R4 is hydrogen or fluoro; or a

phar maceutl cally acceptable salt thereof. Therefore in
a f Retihisrdregspeitiore fmetlnxyi eilaxtar dreptopex¥ i s provi ded a

COMEBYR gacﬁ océu?f’em'g i§ independently fluoro, chloro, methyl, trifluoromethyl, ethyl,
methoxy or trifluoromethoxy;
m is 1-3; wherein the values of Rz may be the same or different;
R4 is hydrogen or fluoro;
or a pharmaceutically acceptable salt thereof.
Therefore in a further aspect of the invention there is provided a compound of formula

IA or IB (as depicted above) wherein:

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

N-isopropylpiperazin-1-yl, N-acetylpiperazin-1-yl, N-(2-hydroxyacetyl)piperazin-1-yl,
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A or IB (as depicted above) wherein: Nis
pi perazin-1-yl, N nethylpiperazin- 1 -yl,

woOk@rhydowé per azin-1-yl, 30 N-isopropyl pi perazi Pc/6BR9o7/001338
N-acetyl pi perazin-1-yl,

N- (2- hydr oxyacetyl) pi perazijg-l -yl, WO 2007/ 119046
PCT/ GB2007/ 001338 -13

N (2%%@%&%2 al%gl)%gltp Vo) B PST Zo'xgefthy'l)ﬁiﬁ(érazin-1-y1,

N-(2 %y%éo 'ﬁ@?@@fﬁiﬁl 1) NE(QQ&H%X&etN}l'l)plperazm-1-y1

xyet hyl) plpera2|n -y
N-(chelomypylopthhyipe@ziny-yl pNﬁ@}fCépgrqpyl)plpegaFm- -y,

N- ((ﬁb %%%?xoy?%r%}%}i& F}%?e{zﬁlzl @' - ((Syi hydroxyplroplorllyl)plperazm-1-yl

) pi perazin
N-(tBufokParBonilplipeeyipsley) Nﬁgqe)qw@y@tyé)mmtazm—l—y] plpgrldm- -yl,

mor% 021&8 ut OX %%{Z&I?yﬁ éprp {rlﬁ&%n%*)erﬂm-l gl N-ethylhomoplperazm—l—yl

N- h Ih Zlﬁ)mw ﬁepralﬁymemdp’ilzqmz,rl]n-l r}; l-yl,
met onopi per et.hyl honopi perazin-1 -y
N-cyql%@i@!wwﬁrq&@r ¥4 ?P%PJ’g‘Phdl L

N- ips QFéa%Hxééﬁ%Hw PRy @&ty =NM¥} or oxo; o

N-cyc opr opyl honopi perazin- | -yl and pyrrolidin- |

-ynjis Ror &t each occurrence is hydroxy, -Nwve2 or oxo;

10 Shoxy! b 14RERoxy)EhEGX 2-hyeioRgsoxy or

(wﬁeg%%f cg%e Fudk, dRYSHOA8HRoy b b BhX

oXY, hydroxyet hoxy or isopropoxy; R3
isopaﬁpoagph occurrence is independently fluoro, chloro,

nmet hyl , uor o Migifl thyl, ethyl,

tr i@laﬁfﬁ'chr?ﬁ‘f%}?ce ' i@gﬁéﬂdeﬁwdm\)/\ﬁgﬁg]n t r?g t]\f/lalllczjrggle of
met%;mynﬂmbﬂnethswre or different; R4 is hydrogen or

fluoro; _or a eutjcal | e t thereof.

| n ook Horhie B VB P P B SR Sufabft

cormqyﬁyfﬁoégndrmofonventl on are any one of the

Exanpl es or a pharmaceut i cgl |y acceptable salt
or a phermaseuticaly pepepiable sl thspbct " of the inventi on,

pr e ean gr a%ﬁém Qf"ﬂﬂg f’nv@fmdnh refdié@ Bbipdunds 6f 18 hvemntion aod any one
Exanples 1 8, 70, 83, 88, 165, 166, 168 or 172
of the Eaarpﬂﬂa@r mqmatmaﬁawloﬁllfaé@éﬂ@l% st &Pl ¢ hereof . What

P othlr Qvl Q%Fthe‘? Rn &i@&%d%ﬂnﬁ&hﬂd?} oPIRB ifknfidheare any one
él At O s al'so vided is a pharmaceut]j cal
of Emmesl 11} tm 46H10; 3. GBS, §66 165 b HPouApPhapBogHice by frgpRieble sal
| Aor IB, or a pharmaceutically acceptable salt
thefqRér eof , in association with a

phawmReR disb @adduy:dam ephpthé wtﬂlclhusamte oftheckwapipdes.  What
Ias pﬁg}zgﬁgggé:’c%é s ap a%%n&ugcaq compos1 1om{>!d§cﬂ é%nﬂfnsésBa co¥dpound
of formula IA or IB, or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically-acceptable diluent or carrier.
What is also provided is a compound of formula JA or IB, or a pharmaceutically
acceptable salt thereof, for use as a medicament.
What is also provided is the use of a compound of the formula [A or IB, 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.
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acceptable salt thereof, for use as a nedi canment. What
is also provided is the use of a conpound of the
wo eoomake4d A or 113, or a 30 pharmaceutical |y apCEOBaWIZ©01338
salt thereof, in the manufacture of a medi canent for
use in the production of ﬁ CSF 1R ki nase inhibitory
effect in a warm bl ooded ahfmal such as man. WD
2007/ 119046 PCT/ GB2007/001338 -14 Wiat is al so
pr\{vjhatdedsd provided isghe wk ofia compowd @f the foruld by enliBaot A or
phan?zhc’eut}%tllﬁ 1acco Pﬁ plgas%?*fﬁgre%gl | %ﬁe%a %ﬁﬁ%tﬁpe § asigé(itlca%n%g{ &P {136 1ﬁ the
prodyation u€dn ti-@hcarifaditin a manmbrooéécf andinalisoclaaswvainm bl ooded

a i mal. such as s als rovided js the use
AR A e R et Rl of T orga g 8 of
phartﬁib@ﬁﬂﬁg? Héde@ﬁbie)éal@ﬁ{éﬁe@f abihe nimabfactubesfeQhedidahehh®r use in the
manuf acture of a nedicament for use in the treatnent

treatiggnt @EMmslapema, ggg%l,am tgyry1dttHsyplgp,cphp@ﬁg}9q;§cmomas colon cancer,
ovari% RB9] hﬁg %E&'e §m1a§ Q&B@]&@ an019§’ U BBmE 8N G rcomas in

canc ﬁlaS nmal |gnanC|es

the ligexy bﬁn@lwhbddmoprsﬁat@mt and pamreaﬂ gndeprimagy @mblycurrent solid
b ancreas, and primary
mnwgmggreéﬁFfen§£%%ﬁbg'hﬁ Emd%ggﬂ "the skln col on
t Wyhetislalsd progiicad mcthmmruf esomﬂ@m\i\hﬁthel fornadls bA pr By oded

is the.use o C f the_.for
pharee BN E el R IRy P relfirec hitatpediafienh Bt u¥ inhe
treatii81 W BRhd) &adhn, dlaqaek mtenﬁeﬁleﬂﬂﬁﬁ‘ pidstatd) Bing ! ltiady Bt

of breast, ovar.i an, bladder cervi cal endonet ri

|,
pancysAE WAOES; hnqmpriologire meajiznangies Hefidimednylodyspipite, syndrorhe, acute
myelbge%a§ RLIGhiS Ahr TR ﬂnga@geﬁb&aem%y dbp gxoay@h PHysbAs HEdgkin's
Sy ndr ome, acute enous Kem a, hroni ¢
dlseaﬁcy @p@@émm@lon@@p@é rgmc lﬁgmtgklpﬂ{egllqt,m Bbema, squamous cell

C&TCIF&QZQ ﬁf e 13,50(1(1%? Is %ﬁﬁ%ﬂant%%atl g}% fof¥ ShP R A lsgmf MaSWhat is

em-a; an squanous
also praVIdBGh rsrthe ofe off heorap@mldagﬂs formaila IfnamﬂB ov/ e plharmedeancuhin

acceﬁé‘aﬂe gq(ﬂ tgier%g tBF] #ng{ftgcgﬁrg\/\? 2 rrr‘;gllc} cng %((éli,lﬁ)er é“ {hg % d atlmsent Of}e

tumoph@sfoﬂia@:e WhteGlgbik, \osteagareyid mblhéing ak/zinebh)ﬁ’fyemﬂuced iboﬁehless
nuf acture._ of a nedi canen n the treat

nt
orthogpeic fpigpt fslélg&aumamagihé%ﬁ?}é f@lu%aasgﬂsw gprs chythematosus,

arthrih@ GhdhehiMOrheasktb RIGHRMs, oBeste@eih 9aRl Infisfhmagbn 8id hopedi ¢
i mplant tailure, aut oi nmune di sor ders i ncl udi ng

glomgypdoneprétis; wlamstary Revelirswss; transpleptrieption lﬁ@}l‘é}ag Frgal and
boneirﬁ%wg@z& RlefhRRhAE dlhﬁ T Qtﬁ%§@5rb§1$ %bes‘it?nﬁizhelmer s Disease and

i on an gl orter Ul onephriti’s; | ammat ory
ngﬁdme$ﬂdﬂs%a@ﬁnﬂsransplant rej ection |ncluding rena

n r & ft Sl f
o baOSBRa RIS e A B0 ApBtha ot BEAAGEEL B, ora
phanh&cmg&tdﬂgm%ce@eible slalt$lte|r®cf Vit d=i BanuBstithaf a 1insd1w.n$&mt for use in the
d is.the . .use of a ou f la.lA or
weatfpig o Phguic nn e By onfly SRERRcBtelib ab L Grp b Rkp Bisprefy,
inclutili@ pdevmdfsact ure of a nedi canent for use in the
treatment of chronic

tructjve puInDnaL
di Whatie alsg gepvedse ad @engg Br gradyeigg p & SF-1R kinase 1nh1b1tory effect in

a warm-~blooded animal, such as man, in need of such treatment which comprises
administering to said animal an effective amount of a compound of formula IA or IB, ora

pharmaceutically acceptable salt thereof.
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i ncluding psoriasis. Wat is also provided is a nethod

for producing a CSF-1R kinase inhibitory effect in 30
w@2mwanmoé ooded ani mal, such as man, in need oPCEHGBR007/001338

treatnment which conprises administering to said

ani mal an effective amount qf. a conpound of formula I A

or IB, or a pharrmceutical'ﬁ;'accept abl e salt thereof.

WO 2007/ 119046 PCT/ GB2007/001338 -15 \Wat is_al so

pr oWhdtid alse pepvidedriptimetipd fir perduring ap Antapancoeffeskin 2
waﬁ{n—b?ocohﬁd %hn%a 'h{:% %ﬁafi Oﬂ%gem SR trea grg&n vﬁl‘?ch%lﬁﬁrlb& agﬁl‘ﬁﬁstermg

rea men conpri ses m ni ster
to saaxl ahianli almwffeetmeeiﬁrfoant ofieeompount of §6rnarlapolldn dr @f)harmaceutlcally
{aFP a {F I B, or a pharnaceutically acceptable
accé?B Sk 5 What is also provided is a method of
t r esitHatig alke |paiﬁ/@dm is pajettoll af iredtiny hlloimu ppiifry thyroid tumours,
chol angi ocar ci nhonas, col gn cancer, ovarian_can ?
cholgfesocaEHIABNAS: qOMH?%SOWPWHW&WWHF@%%H]é?né‘és ynphoid

mafighdnlc RO B 8Ad 5%19&'8?&15 ithe MiQer! kiMBSy, bfﬁﬂ&’é}%fost@cle MR and
prostate, breast and pancreas, and primary

panasensrand pringey and reenrsat il fumaves efikhaskin spion, thtﬂw% ings and
ovhttIO oA BRI Sfimal, Juch A R0 Efjsu@f? \BHnon WG Gtnprises

n, in nee such’t’r eat nent ri ses
admdmtmngtte said gnitmal sméftbctive aredunaof aetfq‘nqmmd/ ef farmua ﬂA of IBora
compound. of f or,nul A IB or a pharnaceutically
ph%fggg%#%%}yea%gﬁbq%%agrt!%%f"% What is also provided is a
met Wagt Bfalﬁof;ﬁ@Iﬁd’digs hnedst of ovaing dreashbwadlids, rhladder véremhl,

ndonetri al un ki dne nd
en g s, e PP UG FreaP I ol nancies
1ndl‘&/cﬁﬁ§1@l¥§9&ly%?taét€b SYMSFRMRuted S EeAM A QUSRI Shrbﬁl'd le@¥i cenous
chroni ¢ nyel ogenous 15 | eukem a, non Hodgki n

leykpprist mmHoq%éfgWﬁmbO%é@Sg@n s WFQSFp‘ln@“WéPWaaﬁH‘ chronic
lyrﬁélfolg%&leuﬁmrbﬂﬁglbrﬁa s‘aﬁ'eﬁﬁms Qell @a@gn&hé 8f'fRe e%ﬁ@éﬁ@ URalignant

carcl noma o € esophagus, nalignant uveal
uvnaé Inzetrmrea and fdlmulardymphomaymwm-blpﬁdeé apanak sorloadeen, in need of

suc ererl?mént wlfl c%ﬁ‘xp nnm{lgr%% at|8 ald ﬁHl‘ﬁﬂ 51{ @f%cﬂ?@&mmlt SPa

sesamms & an e
compmtmtofcﬁcﬁrnmla oomi@uorch phﬁnﬁaoeutialaﬁy acAemablé Bulioheraof.

phar, | cal I cc I |t . thereof t.is .

D1 oV Butngiioyited RERNBA rotine o P sl fugprorosts

inESdiRObYSIeStomO SHRRPOD QR 16ss, drilobetid dgplant failure, autoimmune disorders
ovari ect ony-1 nduced bone I 0SS, M pedi c i ﬁ-{

inglyipg ystemit NBPFRITEmALosty fHEF LS icding pryn 9}3@& iils, osteoarthritis,

rendl BHBmBla¥ibh %ﬁ@él@ﬁl@ﬁlo@?ﬁrhfs' ﬁmmma&i&%m d[s@@s@r@élﬁplgnt rejection
arthritis, osteoarth renal inflammation and

ingjudingrentlomd pare mpow aHegrafirand skip xeaegst(t, afheroselgrosts, obesity,
Altzfliﬁqﬂ&%l Last B d;ﬂf%ﬁg%ané QA b S5 0A] waRMLBEAR ABhAIONch as

ogra S an n xenograft tﬁer OSCl erosi s, .
mat) @sheey pf A6h Alezthentmehick ccmsrsasainamstenag] gzeﬂahiaamn@l@hleffectlve

an?olrlilic’lg{léfgloc\étg)f%%lg%ic?f f?]fnélg%f\fé O O d drrga%lelﬂ%allg gcc%ﬁta@l% salf"BBreof.

admMwihA isdlsogotideddiadnalddrod] Itreaihge:ihfcﬁ@d dbseructive pulmonary disease,

diabetes and chronic skin disorders including psoriasis, 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 [A or IB or a pharmaceutically acceptable salt thereof.
What is also provided is a pharmaceutical composition which comprises a compound

of the formula [A or IB, or a pharmaceutically acceptable salt thereof, in association with a
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anmount of a conpound of fornmula A or IB or a

phar maceutically acceptable salt thereof. Wat is al so
w@e@viltteds i s a method of treating chroni c obstpPCGBY®7/001338

pul nonary di sease, diabetes and chronic skin

di sorders including psoriasigs.in a warm bl ooded

animal, such as 30 man, in need of such t reat ment

ph‘ﬁﬂﬁeﬁ:@utﬁzgm) Eécéﬁé?l@qgh%'t gg%g%%%rt I%F i k‘)\ I(lect}oR % @ G5B- 1} kinase

effective anp
inkibitdraieffed éus ieab-bloodataphabler sahdn. t hereof . What is

al sQVngrtowlded har maceuti cal conposition which

conprises s ng‘ﬂ%féﬁﬁgp Ymaggpbicsl sPRResitionwkich p@npréses acompound
of fieafbrmade X beH, bya peeRRiealtAlySabdoibles

association wth 4 a. WD 2007/ i’190 6a Pc%ﬁ%eﬁedgg?GFf%%m witha

Pha%acfn‘ﬁﬁﬁ%%féaﬁtﬁ%mhﬁnaerd@meamrelsqml the produstiopaf pi euti-Eamter

effd&&nbﬁzahh%ldw&%ﬁﬁqhmdm faCSF- IR kinase inhibitory
effect in a warmb dsanl mal such as man. Wat i s

al s Vst Blsgariovidedds phbarmaceatical calhlpmrqmsmth cmnpme@ahcompound

¢ e for [ B, or
° gﬁg?{?ggi% 8 ﬁﬁo @%gglg%aﬁ algﬁ@' %Cgf:}ftg%i?] %arl{?g?reoﬁ K asso<31at1on with a
phmg@qtlgallyeamwtaHie dilenphraaie eittub €l thy retGeR R BleBinoma, papillary
thﬂél%llﬂﬁﬂcgrs U oBaLL |aecr (1; or us[e in the production of an

—carcer EPFETCEOTE: PIRBFREB %V&Hé‘él CHPTHING SURSAL, dpykemias,
lyrmgdhoid M&]l&gnamcﬁeﬁbﬁﬁn&héwdnd@&cblﬁasﬂn@ﬁbﬁlf\f@ tclﬂédd]?r Pros ate

b %‘még whi ch conprises a co ound
¢ p‘frigre&F an Bﬂ’é‘?‘%?é‘é GEGUESIY Syllé%@prsaﬁ]ﬂee siard, fcolon, thyrold lungs
and 6\ekieo, a Wﬁnﬁ@l§&%ﬂ Ahinei sﬂ@'htag‘ gﬁ
pha ceutl cal H%é accept abl e Puent or carrier for use
in tis plsa pravifded éf a pharmansntical pmmdSit@nwhi& doimpiieésth compound
of the fRrdla I@Hﬁllﬂ%g b @ﬁ%};&? ac eptﬁa{fm@ﬁ% radf 1%\21%s,ro|01at10n with a

cancer, can
Ph%mmegﬁmﬂdra@septab@r Chlunnmmsamlﬂdfos asecio MRStrdafindn 6f breX® ovarian,
d

t at t d
blalﬂeﬁi rh%}@lcal? gg‘?‘g%t{}?lr }rér?{?tatg,ols{l% kfc[?ﬁg El}cgg%pregq?fgt%g%?; hae?gatologlcal
mahg,ﬁaoms—:s mhlydmg myelodﬂgﬁash@f’gdldﬂih% h&$e ﬂn?el@gé%ﬁmeﬁlkéﬁﬂg &flronic

I
oy SRRl B R Bl b cHo g e snbiipoueicn and

chrd.tﬁc bimphbeyticaéuRdma; b SlomBs@lanBuPiar ARG cgﬁilé ophagus,

abI e salt ther eof, in association wt
mal%—ﬁ’ﬂ? Eahgasl Waﬁngé@b‘ﬁilﬁﬂyléphﬂmmﬁwaﬁm-hiwdedtanlnfad)such&eman

i n wha i £lﬁﬁ}§1‘5‘3ﬁ5d Rfa ﬁﬁﬁﬁ%&utlcgy&ﬂq%ﬁtlon W&lcg ﬁg@bgﬁa a compound

cervical, endonetri pr ost
of ﬂéeaf%m@lﬁtlﬁ@r B aoe Bharmac@nmadi[y@gaepable sm tHegpo@ rif b@Sciation with a

8 L O] L LT TR oo
ostqomh@mpom gicludirg ajzlaﬁﬁmﬁﬁy iniubdd Hohe 103Y, R BFFedR icthpZit failure,

%ﬂé SISOIMITID ﬁ%c‘f%iftn{gf sa%t%glgcglgﬂ%geﬁgtﬂgm X ogeg@ﬁzg E\agbnlgijn?g theumatoid

carC|n

arthrig, a;stetmttﬁﬂd, redl infetntioh YRPHSMBrul e fhr) fcijrlﬂgllnﬁlg%%dbowel
VWat is al so provide

dlseﬁsr?a - ﬁ’E‘Bé‘B’t rek?ﬁilondaglﬁ%g f qnélnmﬁm()@%mé@w railsgsftsamicskmomn@graft
athe@dscleRRisf Gebiy, A1ZHRIREs ITRe@le a%drila g%ﬂ ﬁ?{ %c\{/tosw ina

accep table salt thereof, In asso a Ion
Wa%rbé?%ééwmaéwcwsa@nept able diluent or carrier for use

| N Wil is AL R i0F ph%geuﬁceﬁ%gm%os?tlon which comprises a compound

of the formula IA or IB or a pharmaceutically acceptable salt thereof, in association with a

o

aut0u|;1|
ce

pharmaceutically-acceptable diluent or carrier for use in the treatment of chronic obstructive
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25 osteol ysis, osteoporosis including
ovari ect ony-i nduced bone | oss, orthopedic inplant
wo 200701946 aut oi mmune di sorders includi ng systRei/GB2007/001338
| upus erythematosus, arthritis including rheunatoid
arthritis, osteoarthriti s, renal inflammation and
gl onmer ul onephritis; |nflanﬂﬁ¥0Ty bowel di sease;
transpl ant rejection including renal and bone marrow
puhmdn@gzrcamase, dnbetsﬂ@nd cheemiscpkaf disordess ineludingipeerinsisdn a warm-blooded
Al zhei mer' s Di sease and Langer hans cel |
anﬁ?£§u cyp%sis in a 30 warm bl ooded aglnal such as nman.
Wha\sailsol pSO\&dieBle 2) pfmesﬁl d6l prepasgingh ammimmdtdf éaula IA or IB or a

éo osj tion whi esa f or.mul a
?w?é?utﬁcﬁlyo?ccgptﬂﬁ%?aﬁﬁgg ey SaEE i Shpesda 2, B

Déﬁmﬁhﬁ@f in association with a
phar maceutical | y-acceptabl e diluent or carrier for us

i n {AEYT T eeansa Aicas paturicdinenopy ety dioraraonged malpty w&@ea@erwwe
spdcild RO ¢ xocggjgﬁ Stomsof a@)ﬂd@?&?&%&rﬁé@ﬁ@ﬁ&mleﬁ{ RRESEHoa Mbical of,

Chl‘OI’]IC skin | SOr ers i ncl ud INg psorirastis 1n a
unigay wﬂlbm@de@blﬁ@lntm to sixclarbag atems, . phaethiyk ethiyk propyl, 2-propyl,

peﬁtg (? ﬁx% 1 c%rg % alnﬁlg{%lgglﬁmﬁgf? gl{oﬂg aﬁcﬁ Qpﬁpqglé}q %r}:e specific for

thesataight hlmimwa‘rslommlp ramd/redamcbmotlhchvﬂuhéamshéﬂ chaih a2yl groups such

infra. .5 Definitio neans a ear s t ’s
os LSRRI T St et b chaif Vapon Gab S Hyphi i Coation
in@ReS infdt§ U prépye go?r@yxar@arﬂmm atons or a branched

saturated nongval ent _h drocarbon radjical of, unless
ot hemGig® “Splecraisraép ﬂlqu &8lofe; begngo anghigdh at ons, e. g.

et h‘)‘x']ken?lt Yeans Pl'iﬂégy}rlonc?\/al%ﬁplﬁﬂmcmﬁ%ﬁ%d{&al oﬁﬁlﬁ‘lekhﬁherwwe
like erences to individual alkyl groups such as

Spe%ﬁ%bwd toamcaglml@tcfm&:orfa&r anched menayialeat lidrocerhan ﬁadlcal of, unless
otﬁéeﬁ%lﬁ% 9}%1 E{}p,y télfae@ (f]o §i§ fcﬁ%ﬁﬂ] &8&15 c%nfaﬂl%(%dt %@é onR/dBRGE b e g,

oups suc are spec
etlfenyl pim@erbfrl,amd Itimdlkre hExampkfsrCEE i‘@h- @Ddllyenylz’care vsma]nﬁll}é ,and 1-propeny1.

"(ClL ., l.udes i sopropyl
St gl MBS, P o R AZRY 7Y catBF caton
tnblre%ﬂdsaélg Ethohoy]. ExAlniphR ol *“(Crentkyayl” aneahynybrioprapeyt and
ro arbon radi cal of , unl ess otherw se 15 specified,

'? si X carbon atons or a branched npbnoval ent

hydr @abmﬂ” hghCdan@ited Hoh&akent Qe hydrsQurishaaditdl @8, unless
three to six carbon atons, containing at | east

otlpswiisk spasiisd; theee do six rigg ﬁ@hyms e.B BYFeRPPY Lapiglop e, glfq@ the like.
E [@lo?s()(/ﬂfcs)(&%alggq ARR nean clo g){l\éh{ﬂﬂrololﬁkblyl and

ropen group, as defined
a b ovéarylh mepmscp mmpvg}enwmo@cydmbm hlcafalndﬁ'mmattcr orptellhunsdirated

I ‘(C2- CB)aIkynyI are
lnﬁgﬁm%oﬁh%¥ﬂY§%%§ﬁ?FE.%%m%b 2-propynyl. "Cycl oal kyl "
nearf$legeraatla’ at "hetermencdy'amedis acsyhufaite:d drpdrtialip nlmaturated cyclic
hervmses ified, three t

rodif o 24 B iihe B0 whiEhano pr SRy R eyt SR AR OR o fom NR,

wherdi8 R, is as defined above, O, S, SO, or SO», which may be carbon or nitrogen linked
unless otherwise specified.

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

linked unless otherwise specified. The term heteroaryl includes, but is not limited to pyridyl,
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Exanpl es of "(C3-C6)cycl oal kyl" include cycl opropyl

and cycl ohexyl. "Aryl" nmeans a nonoval ent nonocyclic
W@eoobiicdpad i c aromatic or totally unsaturated BRPSI/GB2007/001338

hydrocarbon radical of 6 to 10 ring atons.

"Het erocycl e" or heterocycI% means a saturated or
partially unsaturated cycllé' radical of 3 to 8 ring
MOWIn\mHm(meorLW?HHP&UWS&H{MHHOMO@ ,

pysselyk dtiey oy aelxiRshiazahdrigidezetl, pyrimidindithindigzdy ope detyatives

therof SO or SQ2, whi ch may be carbon or n|trogen l'i nked
unl'ess otherw se specified. .30 "Heteroaryl" neans an
nonAvVahbdotyciphis @\seturated; mﬂldb}l satundtecor uinsattupted) tgno or bicyclic
nsat ur at ed d/.or aromati.c ri of 5 or 6 oy

colbERPF HENGIBHE - Lo RHCe ag e sty e RbACR by o

-casl %ﬁ&dlaaz GBﬁercyQLyl”Qﬁ a Slonbd'yehdf fifi@tdtitaiging &g 6 atoam®r a bicyclic

be carbon_or n

t
ring ﬁplég@m«st%rlwa%n% %@Eﬁbﬁ Yalyies fgec % R 18?18‘5%“;YP%Pfopyl
d
T T
naphthyd zietrglinyl, tnhjagylcﬂr)}foxomdﬂ@ézéopgmculgwxpmp@,qﬁ q:arbocyclyl” 1s phenyl
t hi a’%vg?{gltg otug?&gaﬂgcreht BOYI?ﬁlaﬂ%gtt% gﬁ{z forfd a £ QQﬁéﬁ%eYéd

IS a Sa sat or unsat ur at ed
satomaneal, pm‘tlﬁl}oyxshtuxatedcmsblmmtadl and/ot @matonng ppts)naﬂmzontammg 0,1, or

Qp Y » caid 1
> PRt Al ST S RAPSER, RO RS iy i voe
fornsTHHIGRYUE kihg with g shemflas whivd itis @ﬂtacﬁecﬁﬂ*‘@ﬂ’fbe far/md?ance of doubt the 5-
bicyclic r ng contalnln 9 or (10 atons

or et tho G BELYLIA Hom HEIFERY SR P By atached. Suitabl

ex&MﬁlleQS’H'WlSlm %}Glﬂ% Of ¥GhQRE B ddns f&rﬁﬁﬁ@@@-"ﬁr)@membered ring together
eny cl ohex

W%& gﬁ%ﬂvl tOtVéltl‘P]h‘thhW aﬁ@%@%ﬁyf/d ggp%}(@ é{@f&érﬁh 1801p\d01e -5-y1,
be@f&ﬂaﬁuaa %%ﬁgmﬁaﬁ&mq «(991072& is phenyl. "Two

acent ca ons Ftlonally forma 5-
or & 'é‘rtelcbnlo)geﬁwt wnﬂattmﬂrmtt@ whioch theysae atagheskform a 3-6

o SR S PP AL P
sclabied @iom ¥RR,”I Bxaniifening shitable vallies Qbthas riaglatg azstidid-1Fying

forms_a bicycli [ ith the phenyl t iich it is
pieii o et el A0Br et - B prirgldit 3

6- me of the ring include two fromthe phenyl ring

to ich Nt is attached. Suitable exanples of two R3

groups orny adj acent carbons formng a 5- or 6-nenbered

ring ét hier 318 mémipred; aitisgemket chafgipeynletan dgterppeyl. Said ring

G AAROEE of BEVH nBBPHIRL £l f0R alla YlipaoleRGIBERH s Ak incluce

enzor ur an- ul no
arGhzeidia- IRV, inbglbelind, pipetitiiari -y plpeﬂahe- 1Aylt p}@g)@dmt- byh\khlmhorphohno

they are ach forma red ri S
bRl ¥ PO th BORQ Ao aPRG 07 are 1 i) ¥ gt
het er oat om cted from NRa". Exanpl es and SU|tabIe
val ues of fhis mng are azetidi n- l-yl, 20 piperidin-l
-yl, piperazin-, /1 -yl, N-nethylplpera2|n-
expinples, Wikire - cisa blcychc ring include hexahydropyrrolo[y 2- a]pyrazm -2(1H)-

yl and 3-methyl-5,6-dihydroimidazo[ 1,2-a]pyrazin-7(8 H)-yl. Additional examples, where

Q\I @
is a bridged ring include 2,5-diazabicyclo[2.2.1]hept-2-yl. Particularly

is a 3-8 membered, nitrogen linked, heterocycle or heteroaryl.
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Nis a 3-10 nenbered, nitrogen |inked, heterocycle or
heteroaryl. Said ring may be mono- or bicyclic and/or
wheiodgemss Exanpl es and suitabl e val ues of thi sSP€T/6§2007/001338

include are azetidin- | -yl, norpholino, piperidin- |
-yl, piperazin- | -yl, pyrrolldln 1-yl,

t hi onor phol i no, honnplperafpn -yl, pyrrol- | -yl,
pyrazol - | -yl, |n1dazole 1-vyl and triazol- 1 yl .

AddPranales of(C 12Gs) ek lirebudevprdraxyi @hcaiymnéy&@pm@ow g example
& d e! " »
or LR MR ORIl ol i aLte s Bl o o
incAdid |ptop«mfyl arrelmatpl Exampheoﬁé‘ -S(QY-NRRG wrereiigB dandi Rigare as defined
i n ., D- d t I
o g nghiginamgel BRRY RS Sy kB b Pty
hﬁ[]@%ﬂl‘ylcaerQo?lOEZitﬁﬁlm WCGBZ)@WP’QMG&&nethd}QIcarbonyl

e oo Sy el vl o R
deﬁ&&%ﬁ?&e?ﬁ&’lude a;rﬁ;%;}hethﬁaﬁﬁ%b&PﬁMamﬁlS&ﬂHJe&%laﬁﬁno dnsopropylammo

i ncl ude EI‘O I on acety

andNeatipil-@6phehytamiooyxalps of ““MReFEPh(CGR ol Rwhereia Pas;s as defined
f
abdflih ‘ﬁcar ﬁ&% flo |36k %ﬁ?ﬁ @@%@g&% 1o afEATHELG AN Amino.

Exbhlpllaenﬁl‘f NRI—’ -él(ﬁ)’-[)ﬁ@f—@@aﬁy]” wk@seanﬁl @ 2s d¢fined above are

me&%gg&%lawgﬁgﬁ%} ail(r}ar{\f ( al%lu é}&%lg%b{)rrg/x)yﬁ é%gia rlﬁfl) {}X I__E(xam es of
—NR’hiE{C?'NR RiteyRirBinR’ aad & Be a3 defimesl abd&f inclade labxdv,e
I ncl ude, am. nQ t hyl ,
VAl F6p B RSy LG Re ey NSRBI R0, Exanp 22
N ’%ethy‘ler@%&aﬁcﬂN-@@t 1 N%thylWﬂé@'rdbyRirmﬂ& maB def i ned

above i nclude formam do, acetam de d?11%1 | am no an
W.

N-pihgle¥ i tdigtpmsidpl Branerdes of 6-NB 3 -Cy- erein R’ is as defined
abo%ewﬁilugglggsyga%o %étﬁ#'lgﬁﬂh nglﬂﬁ |%)erllleﬁ‘ylgfhln.b%n@%01(511‘%{)jllE‘lﬁﬁ’honylamino.

ove are dxyca
Exhinples bﬂi‘-sw BBhwyhgreinRs haed;jlr arei asdleflimdabpyeigclyfle sulphamoyl,

B A s
WIM%L(FMWBMPMWIEJMmpNS b -0 Gy Co)alkyld ovherein p is as defined
N - Imet -N. - pr L ur ei do, « 99
obRY RS Py et wipting enCisomamtilperdoBsmpiget “SONRR
Wﬂ‘éreﬁ‘ﬁ yfk"dﬂdm -oild @tcﬁlﬁlh(lbtl[ ﬁdoﬁ)‘ﬁ incladaamimgoxido)sulfanyl, sulphamoyl,
a erein

N—gg@b)él)quh%lpl@gg Négsg)prgﬁyl}]sglphamoyl N—(1soprop3ﬁ)ammo(ox1gd)sulfanyl

N N-@intbihyd #hl@ﬂeﬁﬁ%‘l ahd N’ttﬁ‘[élﬂy [W %eﬁﬁ%ulphamoyl Examples of
|sopropy sul am no. -S02-NR R'™
Saﬁbr(@:-ﬁlﬁ)alkyh naclvge mesyl, aﬂlytﬁékph%d a@fbl@vlﬁopﬁdwlmyl Examples of

_%tdag&si%pr py suI il;lﬁ%ll)l/(? %bﬁkﬁﬂﬁg{g& so]%m(/)}(lthlo Exam 1es of and

“(NrC@BIﬂMSI(@}aNmeemyk P’ hhe]ndwﬂneth@dammﬂgéﬂ@f, meﬂmsplphinﬂ
TR b i R g e
tri€tfioromS@YINR dRloropropyl and 3-bromo-3-methylbutyl. Examples of
“.0-(C3-Cg)cycloalky!l” include cyclopropyloxy and cyclohexyloxy. Examples of
-OC(0)-NR’R” include carbamoyloxy, methylcarbamoyloxy, ethylcarbamoyloxy,
dimethylcarbamoyloxy and N-phenyl-N-ethylcarbamoyloxy.

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

example, an acid-addition salt of a compound of the invention which is sufficiently basic, for
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wherein p, R and R' are as defined above include
am no( oxi do) sul fanyl, sul phanoyl,
wOoRme1doyd ) sul phamoyl, N- (i sopropyl ) sul phanoyl PCT/GB2007/001338

N- (i sopropyl ) am no(oxi do) sul fanyl,
N, N- (di net hyl ) sul phanoyl gﬂo
N- (met hyl) - N-( phenyl ) sul phamnoy! . Exarrpl es of

"-S(0 2(C -0C6)al kyl " include rrest\)/ .eth Isulg% gf%g and,

exampi@ pn ogisHadditiph e ith, Ext-gFatple, 2 INOTEANI O r@%ﬂm ﬁ? W™
l Ud @PS\SJ&X;J %;‘1812%;% #ﬁids{ilmrﬁ Rl oo Qi Qddtyic toh hialeic a01d In

a whereinais 0 tq 2" i
addtttdilﬁzlt Nﬂﬁblﬁ@hhl}ﬁatdfutmall}gtchgﬂtmm @h qutcﬁtytpgqﬂ t?ﬁ tkrwpventton which is

sufﬁg]tqg Y)? a?%i; i %Xl sal g?r egﬁtagﬁél ta@@tﬁ@ﬁl@%nfalkahne

uoro
earttlmefal QIO @mﬁplam dal&uinrom g Resiet L"@hl bmmytnomgxmqﬁ opa sawith an

"-O (C3-06) cycl oal k cl ude
orga@ydqa@qqsgktyh 6§g9,rds ER 1%%}0 ag@epta%( ? gxf\lggrﬁlngﬁﬁle%%glt with
@ﬁ{ t kRN DaRB)igineeibipholardaany| oxy,
met EQ?ﬁlgg%ﬁ g][rrrlt)'fﬁfja oxy and N?Jﬂtlt%ylmel\l- et hyl car banoyl oxy.
tris- @ Exﬁr‘b?abth@l)ﬁmmﬁnaceutl cally acceptable salt of a
r§§ g ?guntdg' 6t the &?ﬁlao@x &IB rﬁ%}r hav€ i3 t&treaind/or geometric

I on sa a conp of the inventiogn
1son\Mﬂiccchntre$ (Budrfdi Z: |1mlmldrt9 drddiis 6 t0 bwndmozé@w hegpypgtion

PCT/ GBZ 07/.001338 i e8PCSF-1R
enogRATes Al U SR dlasg%%l%%?%%%@c BhofE i Ebrtiinb Rscsat

kind3¥ iHMi®ry gt Cﬁmb dinveatiorhfucthatrelotes &, anywng Al tqugomeric forms of the
phospharic, tri

cetic I n
conpaundsiob thefoul P%prﬁﬁm?ﬁ% 5%@? Fﬁ(yl/l%accet])at?tl a %ﬁ{sngi
of [@isGREROHOEhdRfstddaghdt Bt tcﬁﬁpdmhds:dif the;forrautfaﬂA@t 3 tanyexist in
acidic is an alkali nmetal s ﬁaa:q% ?{O%g]
solatedppe el ypsodvated, forms syeikay, ‘H@’@n S’rlty g saI or
und%%%%mltl?ﬁt fhelife %hbﬁ%&'bm‘ﬁ?ﬁ@seﬁl 4Bk Sldted RAMSEDUistess CAFIR
or alt wt organi c base which affords a
kmqtdaymtbltwgada/htb’y acceptabl e cation, for exanple a salt
p&)c?t@%e 83/609 R tﬂ%%rlelgahgﬁg%ﬁf oft I’}S‘:(ﬁ/@des taﬁok&%sl'fbﬂ pddg a compound

dr ox hyl ) am ne.
of tSﬁﬁﬁa CATPUBI BﬂaSphafmhdeetlctadiy m;ﬂeatabh sght thegoﬁ’g( 1ch FiRSesSKherpin

ntres and/ onetric | ises of*
varlaD I 5B A PRGN 16 s B ALy 5 RPN oo
Préc@ysec?tréa@ﬁng £osaas sehratlh IBuchiBpt i cal ,
ereoi soners and geonetric isoners that possess

CSF- 1R ki nas&d) @hi bi tory activity. The i iBent i on

further rel ates y and all tautoneric for t he

compounds of the la A or IB that posse -1R

kinaseig}lgibitor ivity. It is alsg to be

under st ootk t hay cer@al n conmpounds of the faNnul @1 A or

| B can exi § 15{|sol vated as Il as| unsol vat|ed
formns P C - | e, hydrat®v g tia

be unde | : €2 nvention end su%h
sol vat edh\f ges_thyat possess CSF- 1 R

|nh|6%tory act@blty Anot her aspecP of the Eﬁesent

i nvention pr oYf des a process for preparingyg conpound

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

(Rl)n ‘C
NH

I



of formula IA or IB or a pharmaceutically acceptable
salt thereof which process (wherein 20 variabl e groups
w@e@7/1mkess ot herw se specified, as defined i PCET/OGBRITA1338

A or IB) conprises of: Process a) reacting a
conpound of forrmula 1A or JIB: (R3)ym(R3)n, \ \ R a
Ra HNOHNO L Nz RZNIzRZNL N IIAIIB
wherein L is a displaceable atomor group; with a

or conpound of formula Ill: (R1). NH 25 111 WO

2007/ 119046 PCT/ 07/ 8 or Process b)
Proceysy k¢ac ’&g%xc%%%*&%‘éﬁﬁ? ggg’%ﬁ éVPvA or IVB: 4 R4 O2

(R)N 0NL OR R4 | N-12/ [/ ~ (R).RNN R2 NIVA

| VB whegein L is a dlsplaceable atom oy grdup; With

R R-£OMD

react i NH,
N
R,
IVA IVB
S wherein L is a displaceable atom or group; with a compound of formula V:
(R3)m
H,N
A%

or
Process c) reacting a compound of formula VIA or VIB:

Ry)
Ry),, ’
R,
R, HN 0
R, HN O R,
N N OH
~ OH P
N/ (Rl)n N N
10 R,

VIB

VIA

or an activated derivative thereof; with ammonia;

or
Process d) reacting a compound of formula VIIA or VIIB:
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(RBAAm (RBAAmMR4 RHNO 4 (RI). NOR2 OH N OH (RAIN N
10 R2 NVIA VIB or an activated derivative thereof;

wowd/1gemmoni a; or Process d) reacting a conmpoR@G8R007/001338
formula VITA or VIIB: WD 2007/119046 PCT/ GB2007/ 001338
-22 (RBAAm (R3)m\ R4\ RHN? (RL)). \'\''" NaHNO
OARR2 OR(RI). NN R2 NVE#FA VIIB wherein Ris
(Ad-C6)alkyl, in particular nmethyl and ethyl; with
formam de and a base; or 5 Process e) hydrol yéRs,of a
conpound of formﬁl{a)mVIIIA or VI1IB: (ROM (R3)m\

~R4HN 4 11~)n CN NON (R)n NN R2 N
R,
R, HN 0
Ry, HN  Q R, _R
N _R N 0
AN 0 P
= R, N N
R, N
VIIA VIIB

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

Process e) hydrolysis of a compound of formula VIIIA or VIIIB:

(R3)m
(R3)m
R By
4
(Rl)n HN RZ \ CN
N. X CN
~
~ (Rl)n N N
R, N
VIIIA VIIIB

and thereafter if necessary:
i) converting a compound of the formula IA or IB into another compound of the formula IA
or IB;
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.

Specific reaction conditions for the above reactions are as follows.
Process a) Compounds of formula ITA or IIB can be reacted with compounds of formula III
by coupling chemistry. utilizing an appropriate catalyst and ligand such as Pd,(dba); and
BINAP respectively and a suitable base such as sodium zer¢-butoxide or caesium carbonate.
The reaction usually requires thermal conditions often in the range of 80 °C to 100 °C.

Compounds of formula ITA may be prepared according to the conditions of Scheme I:
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VIITITAVIIIB and thereafter if necessary: i)
converting a conpound of the formula A or IBinto
W(amﬂh_mmczorrpound of the fonnula A 10 or | B;PECT/AB2007/001338
renovi ng any protecting groups; iii) formng a
pharmaceutical |y acceptable,salt. L is a displaceable
gr oup, SU|tabIe val ues for i ncl ude chl oro, brono,
tosylt and tr uoro][ret hyl sul phonyl oxy. 15 Specific
reaction ‘ons for the ve reactions are,as
f ol ITows. Preo Eta) Cofpbf %bf formia l1Aon 1B |
ca actég%iu ARQUN of.or At J 1f
g chem&try, zing an apprmg |ate
apd\LFhapd such aspPdX(dhapg” and Bl NA sjec
®and a suitabl e bas€ such a8 sodiumtert- but oxi de oP
caedidam carbonate. The riBacti usd&Chky requir
thermal conditions &ften inthe r lugge, /80 C to 1oy,
C. 20 Conpounds of Fpula 1A may b repar ed A
according to the condi s of Schene I
2007/ 119046 PCT/ GB200 338 -23- COZEt EtOL RO O
R4, COEt ™4 r 250C L gJﬁQgLICl—%CNl o
of| Condlttons of
OE‘;O Esﬂdf gEt IRZ NHZ JR2 H RZpiakessivh Aa | lAc_ROCLE
oG RB3) MO8t R4 -<H—~—O—Condi t |
@ Process d) L ot Process
TRNN IIAf Ilae Schene & N

ITAf ae

OEt

Al e, T
CI 0 Condltlo

ITA1 V1 ~RR

Scheme 1

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

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

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

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

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

example triethylamine, pyridine, or 2,6-di-alkyl-pyridines such as 2,6-lutidine or 2,6-di-tert-
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Compounds of fornula |1 B nay be prepared by a
nodi fi cati on of Schenme 1. Conpounds of fornula Il Aa,

wo odl/1ggode | |1 are commerci al |y avail abl e conpor@d&BoG07/001338
5 they are literature conmpounds or they are readily
prepared by processes known 9. the person skilled in
the art. Process b) Conpounds™of fornmula |IVA or |1VB
can be reacted with coqyounds of formula Vin a

1

bufylpyiidie. Sytiablasolanisdpd e&*m@ﬂlw@@mmﬂamﬁmra@ethm Benizgne,
teHﬁlﬁ?{ 5&%& nlféﬁﬁlﬁn Y ob{rrﬁeaq@g% gglte gcgu g gfr‘%nr Iﬁ%ﬁgong dngrgly%e
panformeds:ttlademperdurellﬁ th tegend t400149 °Cconpounds of fornul a

I VA | VB can be reacted wt of fornmula V

st g EEF AR R ETI Ce s PR e S e cRlofides,
ardlacBl/dGter 6t ekhibple PetbilibréhenPdbd Do) Sreddtidn BF AR types of

respectlvely and a suitable base such as sodi um
NI EhcaHiEcre Wel kBST iR BaRlbgAEa@mPIBey BAXbY tActed in the
pﬂes%ﬂeé J)ﬂé Lok %Jhea% ﬂwg@ ﬁ@@%@g&ggg‘i Lgx?cﬁ?loa?sf#&?& ch A&g SybiPRAfose
dqsgybeld@bqweeiﬁm @dctb)yl rmym@dverme@&y beperffrmsd hietemperature in the range of
4§2 @qﬂds of formula V are commercially avail able

%Eou ids or they are literature conpounds or they

are qumhas TepAlLVIAYr PID GRS sepreisme@/By h enodifRafed fFdheme 1,
skil | in the art. Process c) Acids of forrmula VIA

fop pxagy @haddg}ﬁ?owdéolﬁsawﬁveanédhﬁpwre@wm@fl I Rrachs @)
Pr esgRess Af Eders U fodRlLB vapupl Vi Iﬁasa&ereatcted% KHth formamide
pepti de cougllng reagents known in the art 20 can be
andrpdhags Eeefergbly ihis egpteoncasays ﬁmemt@éhgeadtdgwnfoé thedpmmpaptide first,
foﬁ%@c@%y{hg 'bh%| glﬂﬁa le%a@égdare egf( cﬁel &E&X}’ %tﬂ&ﬁ@ and ethoxide
optironally In e presence o a cataly suc
baﬂésr;reg kgdhmnreﬁmyrdnedl‘hweantloﬁ ispyicadlyi pérfnnmdrat ditamgperature of 100 °C in

o SRR P oS Eh SRS VAR BRP L Capard v

mSdiEibatRg of SBdidt/i di ne or 2,6-di-tert WO 2007/ 119046

PCT/ GB2007/ 001338 -24 butygfﬁridine. Sui tabl e o
Prgsesi eht empennds abfoampa M StTHRicar be Bydiplyssdgmeensindard acidic or

bRENGEMBens, t €t r ahydr of uran and di net hyl f or mam de. The
coupling reaction may conveniently be perforned at a
t enpledranayngs ¢fifornmda or §11IB 7@y be prrpaied bgainaification of Scheme
jactivated acid derivatives include acid halides, for
‘exanpl e acid chlorides, 5 and active esters, for
exanipivdl b@appm‘cialtﬂdrthapilmeﬂgih oftht earous Ting sulstitensin the compounds of
t hese tyR nes.is

0 [l known in
thp RS fRR g o RO RS b sy o R o o oictibns &
g@éﬁ%ﬂ)@&o@ﬁejnﬁom%&mn&m @ro&% roliTRetiche Sikdr peidr @bfg‘d@rge@lﬁﬁly
I.n a sultable sol vent SucC 0s es ed apove
foR AW N A R BTSN IEBRRAR P En B Sﬁégb%‘P inshied e rocess spect of
tht SVREHGH Bhiéh resbtibReadddnaBfi@tions itdudd f&QXanll' CinfroMRANNES
of formula VIA or VIB nmay be prepared by a

subgfifrent &y mears offen SEdueatie sybstitution 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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for exanple by adding a hydrolysis step and the
procedure outlined in Process a). Process d) Esters of

wo eoomi®4d/1 | A or VIIB may be reacted together RET/A3B2007/001338
formam de and a base. Preferably this reaction occurs
sequentially, addition of e formam de first,
followed by the base. Suitable bases are al koxide

condiiaiesrhied InBRIRIEn THER SRR SFRICHBE SIS BRI B oREarude
the rg&ucmg@ﬁ{rggwgg t@é %gﬁ)io GrduB by@oiSdkakn % @atély’tﬁc\/l@ﬂ&og‘éhmiibn with

rmul a " VIT A or
a nldkéleq@amd obyeaanemrwh ﬁnooam the mre@mCS@ﬁb}‘F’éO@lOf ma@@e\ggh Bapting;

Qu of f 1B can be hydrol ysed
Odeﬁﬁﬁ‘gE‘?f aﬂfyithld’é? ﬁﬂ(ﬁglﬂgﬁmy d aﬁ%’gsé}pg{hlé%ndl tions. 20
Cormaungs behpprosimed mamnlsbme of tthretalcﬁorrmyermen@r@p@n danayype
a m)dlflcatlon of Sc

necesspry/desirabls iprgtect 4pg smr{e Vg lggoulpﬁ ngt\ﬁﬂg u%mgoutn ﬁ?lg %%sﬁa‘h? where
prot%c‘?i’cm QUL SsSAE or HERrabIE @8E Ritable SHHdde forPegtedtion iaret kno@ua@ those

standard aromatic substitution reacti onsd +h standard
sillge irethe s CCasy erRtiNITR P S ST 1Y OR 4R Agp gegrdance with stan

prac?g%i i ﬁﬁétfa‘ﬁﬁﬁ s&I T REGrihl, PlotdcBvOGrdupimdd@hat Bymhesis, J ohn Wiley

processes nenti oned above, and as ﬁy
and 80gs, |199:1|)uﬂexs| ufmacmts probisle groups pisk s @InIno; ¢AE0RY\PE HYJIgHY it may

Such. reactions and HOsd Helin. exanpl e,
be RRAPISOT A il 1@3%&1% tgge%et(21 o @gns of an aromatic
subs §u1ﬁauhlp&ﬂedtﬁg @tdup for anenthind mmksdémmg lsetuptis Egrtexample, an acyl

al kyl ati on stituents an
grouy Qgrteixgrag]ﬁ £a: a{k li)'glé)ga Syich as aceky dlr %na%l?&%}n i oﬂr}gﬁ qup. fo for ?xample a
metﬁ&‘;%l&arbgﬁﬁ CEEbKBEb@TyR oMEbutoxyoabonyil graup eancirginictmikyartionyl group,
Particular exanpl es of arygmatlc substitutio

for exaaple bﬁmgylpmga(hg@ylt Pram; axe SEYR: 508 ﬁxagzrpleab%??ﬁ 'l?he degrotectlon

conﬂﬁloﬂfgfof %%%MJ betkidy %xf)ﬁ;ﬁ n@é‘dsﬂlrll}t Wey Wlltﬁttllieﬁdlbibé Io® protlafctmg
group S|ng, or exanp an ac¥ hal i de. a

grote o dor capplscn 209| xabbrpich R akin] o 41Ere] AEpIG Soup or an

aroyl, gzglgperlnaﬁealfeﬁl%vé:cpﬁg LAl b?r thﬁ&oiy@fs RAfUCiile Pdse@fich as an alkali

usi n de and Lewi s acid
metabhigifoxide, &briewample ﬂnﬂnmm@h Sqdnuml bydroxide rAlferagyey amagyl geoup such

2007/ 119046 PCT/ 200 0,
AR REPBRE £ B 08 TRV o e Py P sr S8R sRfle ocid
as l%fdrdﬂﬁﬂirfcl Sidihia €10 8r plf‘b@ﬂ)lﬂﬁ]ﬁ acitilve trifechtret¢twracolfand ani t r o

roup to_ an_am no rou for t.al
hoyerhend HTWFW a?ﬂ E%’é Xyﬁaefg Tglfougr a?rbga%}rlrdé‘%td for
ex é)tl@ bz "119&0@5}1&18&0% 8TeIESt suth isypiﬂla@hﬂnam-ccaﬂam oF hyi ttdatment with
oxi dation of alkylthio to.a

o Lakyt s priomylc o s st BB B Gt el vnr
for a it gxfé Plg gr&.ﬁ)(\l% 'f&r&a{}}gﬁt ) pigsdloN ek &ipwhith ARy b@&moved by

e to protect any sensitive gr

treithfenmmpamaikiﬁamﬂ’hefor mmﬂm@me%@,ngnop&w@@@pq: SR vqlfg ydrazme
or ofeurgR oS o GAMP Fs WRaThY BRRpR, TR oRAMRe Rlaoyl o, for

exdzap1y e hikemsl ﬂ@ﬁptu&(htas ragatgr oLEpSy rgeoupbior gg@@plq: penzoyl, or an
ary?r%gt(l)l;ldgggp% f(\)q‘/l etxgmglte %enzyli dl'he 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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practice (for illustration see T.W Geen, Protective

G oups in Organic Synthesis, John Wley 10 and Sons,
wa®in9odhus, if reactants include groups suchP@sGB2007/001338

am no, carboxy or hydroxy it nmay be desirable to

protect the group in sonme of_the reactions nmentioned

herein. A suitable protectiﬁﬁ’group for an am no or

al kylam no group is, for exanple, an acyl group, for
Algyratipely an aryihéthylapouppuoly s ashenhyl@soupordyybe remnaved, for example, by

carponyl . gr for, exanpl e .a met hoxycar bonyl ,

BB PRa BB ot Bl BUAER G s, up, an

ar ylAnsithisix peaechiog gloup fatararbdRy Eoup &x forekaemple, an esterifying group,

benzy] oxycar.bonyl r an aroyl group, for exanpl )
TorSSATBA TRE e POy CEPONTICR B Bt POy o AR By ydrolysi
with D6:R€ bich@s S6dAR By MBLIAS SR Fdrle¥aMFle ¥ 1 Buty gfolf whildhi 1848 B¥f removed,

protecting group. Thus, for exanple, an acyl grou

P s . g P .

forgramples biatieameaGip angcida fok exapade Boerzhnig peid sudras fluoroacetic

A Wfor SaBIPR JHoh i d ' i
o s B (TN, RARARL o Bl K A o
overyedeataly st suchfag palisdampor-cirbethi um or sodi um hydr oxi de.

Al t Y |, 0Or h 20._as. . .

t- oot By af e DRkt ot Bl Rl sneg fn s gy s
cotveatibmmb rechnvigids welldmotvalin the alodndicalagt. hydr ochl ori c,

S GG B Bt o b R BACE) G Further
fedh@ 8 Y tHOeatifin Tyt cx@hPUofPYulli of GFRMRIVIIAQhd VEMRITP bfdvided as a
by hydrogenation over a catal yst such as

furier feptire  BRIVERE®H, or by treatment with a Lews
acid for exanple boron tris(trifluoroacetate).( )
sui tabl e alternat®Rye protecting group 25 for a pf
am no group is, for gxanple, a phthal oyl group
may be renoved by ent with an al kyl am ne
exanpl e dii net hyl am\noppopyl am ne, or withR

A sui e pRot ec,i group for a hydroxy gfoup
(Bdhjéié??\e, AN %%@ gijoup, for exanpRe.a \ _R
sud :

grou an amoyl group, for O
benzo or aryNfet h{  group, Aor~exa .
The deproteg copdli tions fRp), abNVe protew’i ng
30. growy ne¢essarily vary \wth £he choice of
protecting group. Thus, for exanpl € —an acyl group
such as an al¥Aaoyl or an aroyl group nmay \O&renoved,

for exag&le, by€%¥%% lysis.with a suitable base such
wheein, Yariaple Arounsayess §OJ fegfbab% ey exanpl e 1ithi um or
sodiTmwyedompbeitis oYRradR A/TALHAGBRE] HrcBle 4d DREBSSeature of the

. -26 Alternatively an aryl nethyl group such as a benzyl
InY¢PHRIB may be renpved, for exanple, by hydrogenation
over a catal yst such as pall adi um on-carbon. A(R

suitable protecti(g)group for a carboxy group i's7"{s

exanpl e, an esterifykpg-group, for exanple a netk¥

or an ethyl group wh¥ch \yay be renoved, for exanpl
vde;

by hydrolysis 5 with dase such as sodi umRaydrg

or fo anplR, a i
B, ¢xanple, b

organj ¢ aNid suc

exanplea bg

exanpl e, by
RZ

*ed,
pt with an aci dR,
fl uoroacetic aci{

whPdh nmay P g A
(Rl)n \@\? N
N

VIA VIB
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over a catalyst such as pall adi umon-carbon. The

protecting groups nay be renoved at any conveni ent
w@e@ga19ome t he synthesis using 10 conventi onal PCT/GB2007/001338

techni ques well known in the chemcal art. Certain

i nt ernedi at es described hergin are novel and are thus

provided as a further feature of the invention. For

| d f la VII A d VIIB
Whe%ﬁ%%&@a%gog‘%ggr%fagFl?%rgfi%fgrguglt%%e‘of ? Ee [ nvenf1 |r gn: (R3)m
( RBikewh4, 4 el ndpoluiis)of foriNule T\ RZB, RV ANIAR VIIIA and VIRIB are

N N N 15 VIIA VIIB wherein variabl e groups are as
Consﬂj@ﬁdr%’ah%é‘?a@ir?ﬁ ‘gﬁ%‘?ﬂé‘velﬂokew se conpounds of formula

VI As 33 d Y¥bRirE Rrdhe %b@&gm@ssdéiin%&' s tﬂﬁlbregﬁﬁﬁﬂ%ﬁtl&lfpotsé%%
i nvention: RS) )

anti-p{NCEH.CRYItY Wi 1)3y\ed|~{p ququqm g@ GHFAl R/kgatwmhlgntory activity of
the cégxgz{ugd% Qﬂldé@e g %gérﬁg%lgyﬁé)gge%&% r%Zaﬁﬁ{lg ru% tlYealgﬂo@e*alul% set out

ups are a ereln é ove |ke
belowonpounds of formula I1A 1IB, IVA VB, VIIIA and
BiolVI‘I I %?{ﬁ consi dered further features of the
PRCHASHY As stated hereinbefore the compounds
csﬁdﬂumadoimpnmrmesgiyt I nventi on possess 5 anti-cancer

Actl&y%g%&%ﬁ%ﬁ%? l&l, ‘§/a l %ngxag zngtgtrg %Lﬁg arfl Arf\?nrghtﬁlgg L\%gl_esc]éntR
Proximity Homogeneous Assay (ALPHA)(Perkin Elmer), which measures phosphorylation of
the CSF-1R substrate, biotinylated poly-glutamine-tyrosine peptide (pEY-HTRF CisBio
61GTOBLD), as described below. The His-tagged kinase domain of CSF-1R (i.e., amino acids
568-912, GeneBank ID NM_005211; (see page 25 lines 13-19 of WO 2006/067445 for the
sequence listing)) was purified from baculovirus infected SF+Express insect cells (1.4 x 106
cells/ml), French pressed and chromatographed through subsequent Qiagen Ni-NTA,
Superflow Mono Q HR 10/10, and Superdex 200 SEC columns. Typical yield was 245pg/1 of
cell pellet at >95% purity.

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

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

3 26
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t he conpounds. These properties may be assessed, for
exanpl e, using the procedure set out bel ow.
w@er@rogioaal Activity CSF-1R in vitro Al phaScr ertI/a82@y/001338
10 Activity of purified CSF-1R was determned in vitro
using an Anplified Lum nescept Proxi mty Honbgeneous
Assay (ALPHA) (Perkin El nmer),”whi ch nmeasures
phosphoryl ation_of the CSE-1R substrate  biotinyl ated
pol y- gl ut ani rje-Examnle Ne pept i deI¢pEMNTRF CisBi o
61GTOBLD), as j . i s-
domai n of CSH-1R (i.e., 1 no acids 568-912, GeneBank
I D NM 005211;| (seelpage 25 lines 13419 of WO
2006/ 0674 or—the—15—sequenee—tH-stirg)—was purified
Ph@F‘Bﬂ?“H&‘E?}IFg&W‘OPﬁf ect ed SF+Express insect celpl s (1.4
X 1@@c0r@ﬁlg k4 flrther el:s[é s ehthB B sHEsh 8o 15015%016&19 a@lﬁb]@dtlcal
t hr ough subsequent agen Ni - NTA, rfl ow Nono
comppgsitoon vahieh emsisgek coupuntef the maaﬁga IAT%I&Bc%H a magn@emﬂy
I |
acgeﬁégfejs(a)l‘r?g gat?)lf oa%] dgl?ﬂeltdﬁﬁezre%ll:f %g@%@gﬁ%ﬁt ep-ﬂﬂlemaceutlcally acceptable
dilpent secrzeerand absence of the 20 compound of interest
was et er m ne
5nMTg%9)m% glo?r 1 e e%n aﬁorm suﬁgblg \%;earl g&hrﬂéﬁﬁgﬂﬁ{ %Bn%le asa
tatlle¢ ob tdpisale, foopar@fiernd injstidemn (atchiliﬁlg@ntrﬁeamlsl, m’msutanm)ue intramuscular,
. initlﬁted t h additi.on of 90M adenosine, tri S hiate
intyaxageplar AringIsion) 5 St SOl R BEPEIOROT SIS POt e
adAlididaB5n &vh digfehi @RSeatt SIBEEctaYadadalsitdton a0h ségpository.
detection_m x_ consisting of 136nmnM NaCl, 102nM
et hy esnee Hisiaheve compasitens mayhe Repatedds gypRyenpel manner using
coftEb N esdidi&RE avi di n donor beads (Perkin El nmer
6760002), 40ug/m pTyr1 00 acceptor beads (Perkin
El ndhe emm@pf fopmgladd axdB evill nemnsdly bd admingsered tora wgm-blooded

sy b s oFROPADS et g s .

theﬁaﬁnmallgéafﬁettatel doee. Pﬁ:’f&alﬁiy @ripily doss $i tha rargaod 1vA80 mg/ke is

nﬁﬂ}%lﬁ gg%\ﬁVj:r tlhcg %cg e FVéi at%cggsaﬁﬁltbﬁ dC c?e ndﬁrtlgllilgorn c;the host treated,

thagesadulartrbi@e 6O MRENIRERI0B] arddBe 28 &3t the ﬁHﬁiﬂ’Sﬁ beinmg treated.
exhj. bi tﬁg act|V|t | ess than 30

For e le th .
Agegingl 1 op Gaimdotags Py o6 e eﬂlélae%@%mc)ég B85 e any
paalca@rggampow 119046 PCT/ GB2007/001338 -28 Exanple No

9 23 18 154
Uses

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

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

treatment.
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Phar maceutical Formnul ations According to a further
aspect of the invention there is provided a
wW@bareoeat i cal conposition which conprises aPCDGBRWNE01338
of the fornula IA or IB, or a pharmaceutically
acceptable salt thereof, as 9efl ned herein, in
association wth a pharnaceu ically- acceptable 5
di luent or carrier. The caonposition, nay p
sui Ths|the qogrpopnds| of irrereatipvafighproy e aé’?@é}Fﬁﬁil ar ‘?tl&g Cancer
cha}ﬁmrﬁéd infiBRRY F CSFOR BRI NLL Rl colPhfel nk be gl to giddgce an

I nt ravernous, subcut aneous I nt ranuscul ar ,
anti-cencenedfsctuhediated alpue ardi pary byt anhahition piC 1R kingse-

SUS%% ﬁf l%grr}{pgﬁndeo%ﬂ fn%h‘tlo er ex Q&%cﬂ?l d;%QSIH J{Hd%trg[n%E bpghtﬁédncer

or Cream or mnistratiron as a
prO‘[?me@&l dberrynt edffedsiongd @SF&R andli er @%N@S@@W@SBWE@MWﬁyle

B B B B are e RBARL R D a4 o

endoﬁle‘ﬁ‘iall | prow@dteahid gy kid@epahidi pahGtAticatinbe a@w‘ﬁhhﬂh&dnﬁﬁﬂi@cal
animal ‘at a unit dose within the range 1-1000 90
mal grpneigs glchlg]rn,gah)qtg;lobllug\;qddgsmgelo ysplastic syndrome, acute myelogenous

le Qﬁfaa@ﬁ%l ﬁ@%ll %elﬁ)fﬁ féﬁf(étﬂl@ rﬁ)ﬁ%dﬁﬁhﬁflﬁﬁgﬁ)‘rﬂa Hofddin'y disease,

ose I n t ge of - I d.
muliphemgelomh @n@ldlrblylc émélowtm 1etﬁ@@eas é&rlmtylg@@ﬁvgmg haye also been
n I
repo?tgc? i %{aﬁl %ttdpg PUJ ) lgrﬂgﬁméI é&gé ?/ﬁeﬁrllu{lé Q&fc&aﬁﬁﬂtﬁ‘eﬁ" tﬁl’ggr; Rdctated
mabdiphgpet haatbeen assédiated dithgbar ptrd@loslpm multipbdwagrtypasyindieding, but

nogl.mn drc?aﬂgiaasg 3{1{1 al&lélietyl, g (1:% e n%i c%{vgﬁg&eff’ﬁger?{gmma

sqEERfaS Eelpcfarélﬁkﬁn@diﬁﬁe edophdus, I’iﬂialtgﬂartt hedfade mekmpnna) undlfetlicalar
conmpound of the fornul a (#&
iypRsP pouees Joteprant e 85 tidralposse mirpgggevio
agﬁlﬁé't ehRbEefneES thrB dﬁ%@t dffdcifonBE Rathr @hd/brf i@aikdvERN threfght dffect on
human or ani mal ng by therapy. We have found that
turpreasnsiARIunPEORbiegss Hemﬁmelyepaﬁ%@&aé GEnce T eelydegpelangmaspapillary
thﬁ?@ &ﬁytclhgﬂléIXCa‘?&ﬁ&ﬁ)&Samlﬁl éaﬁl:ér csﬁﬁﬁﬁﬁfncelafuﬁg cancer leukemias,
|ve’ antizcancer agents roperty is
Iythpiidiémetigriancies, |csnelnrtnmesmumdhselrclfnm@*',an—ﬂ_lﬁ:z{o Wrdﬁé@yb hlnqid@r t%‘?%fﬁte

dj
br%)aﬁkéﬁtrptft%%gagr an % D rmalcr:{] %&yrte&[}genf; %gfg &Iﬁ?] th" tﬁé Qltgrrl gbrgﬁ%: n?rmd lungs

an_dﬁ)vadies,eases or rredi cal conditions nedi ated al one or

i n par CSF- 1R ki.nase

usclbi gy Gt & e CRRD R kPRI AERERRA1y oLl et B lso beof
vatheWR iRheedesk Rihiabditifndd @RittaBbnsS Thdse 1ﬁdi@ﬁbmmludd/\mlt are not

2007/ 119046 PCT/ GB2007/ 001338 29 Thus the co q
livgifedtp BinparaseRtaisd e AlFiBrPS/PRYP i NS HBRYAT Y ¢l ﬁ’ane loss,
or&@g&ﬁr Wgﬁeﬁﬁ‘ tAkkE ﬁﬁﬁﬁqn&ﬁé diddbdeld ht108ing bystehic Iipuk biy@ftatosus,

conpounds may be used to produce an
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 rtheumatoid arthritis
and osteoarthritis. These indications also include, but are not limited to chronic obstructive

pulmonary disease, diabetes and chronic skin disorders including psoriasis.
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anti-cancer effect nediated alone or in part by the

i nhibition of CSF-1R kinase. Such a conmpound of the
w0 pooentgoan i s expected to possess a w de rangeP@f/GB2007/001338

anti-cancer 5 properties as aberrant expression of

CSF1R and/ or CSF1 has been obgerved in multiple hunman

cancers and derived cell |ines, including but not

|i M8 adddrdi | rost at

ung Kt ey e paTer antaTy BRPBURLE R 25038 or e
Pl of 6r Byioe Qﬂ?hamﬁq‘@}n@h@p@tabi’edahdhdn@qf Bulefingt hereinbefore for
uSghy%hlggiwglﬁmtnyelodysplastlc syndronme, acute

ogenous | eukenia, chronic nyel ogenous | eukem a,

non Adodgkigrib s fhryhvphspﬂa,of Hbd@t@nﬁorfth@{(eﬁ@ﬁ&%dz&t@hemé% bt Plfnpound
ron ocytic |leukema. Activating
Of%’?g i 5@% OéF‘Qﬁ rﬁé%rgﬁ)‘tlcar%ér?@?ftp@@ g 53!t izpserdy aspslsfieadihereinbefore
in ﬂ]&dndnjafmhmft 6 4 inBditknenP tbr bk g (KARE&Iction UF { bgﬁ-’ll{t%ﬁgﬁ% 1nh1b1tory

f §§00|ate% dﬁiro phages have been associ at ed
U dBACErE 1opdid pramal ek agsan. ¢ ypes |nclud|ng, but not

|'i mAlcestdin@ to BEERBLot oL ;ﬁ‘[@ﬁt{dlﬂhere Y a\%ovﬁed (ISI (gb lé;%%gﬁlgnd of

and cervi cal cancers, TouS ¢
theoffm?'i‘llé @653129@ @@hal’mptnglndh’tacmmid)ﬂe suitlterespasald€ined hereinbefore in

thef rﬁzl,lﬂdfé\c%ﬂr@ bf J‘I@leh%gmé}{? ?Eﬁ» usd o téesprgﬁ% lg?tﬁﬁg%ﬁt‘ Qrglifq%ge?r? c(?clilrrllg

he i nvention posse
“@ﬂgéﬂﬁxbd@masbmmhasmms t hrough direct effect on the

tu / ctl t.hrough effect on tunor
oo Aol 8 o bt B0t iRt ton fatry e ided fase of a
commmﬂm:ﬁtherfﬁﬂrmﬂaelmeﬁ BB) 0 @phaP@Rdeluti@ly acddp¥bR it ftﬁé%&" a8 defined
arcin col on cancer, ovarl an cance

herlelgcniage?o&'g g? map ?(t@li?loé§ med]c§mﬁwgpw5ﬁgm thg mgmtmeg’sqf melanoma
papiiddr® thyRsTa Surdifs, SRS ISR A rdiddniald ol dnv&‘lﬁ%er kdvgﬁgry éan Slung cdncer,

i rostate 20 breast and pancreas,
eufrpigs, hepphoidmpkignapeiey, ﬁ@cmﬁln@fh@l@mcnmas:mlthmhvetrhydiMbeladder

TO! ca (& fa b:urr
A 0 AT Sy by SRR B i s

i nventi on,
ﬂWE@ddW¥5@a¢9@Hwﬁ t he treat nent of certaln addi ti ona

d di cat de, but t
| n A&%gﬂlg%%t uﬂﬁ_l%gg’refeaugr : ﬁxé&igvgé?clg)g gqlg prqyg({egg]gfglgsggf g

Connrmlhdl df uhg fowatd lAcérdBy of AyhuaRtcRARRY b&%ﬁt-abl% §a19{hte}éep &9 &Gined
aut ne di sorders 1 ncluding

|Iur
herélg%{sf%re in t PR %(FVF R ?Tg{gg@ggent foruse i the geqtmgntud bregst, ovarian,

bladd&gu:ﬂﬁzﬁdal @ndorhdiidll prostat® RO RIdnBY htd pancteftumors; hacmatological
|nflannat|%h and Ionerulonephrltls i nflammat ory
%%?lesdflgllé 88 mYFLOéh%) HsEeyneisinee @quémmyfriggdmdusrﬂgukeana lchronic

notROIBEkeBE rn‘BWH%IdEIQQ'E MPR)H dH(?gkﬂl ¢ c%sne%gar itgallﬁmyeloma and

at eroscl erosi s, ob@sit

¢ %‘“n@éwﬁa%@wé@ﬂqemm 8nd gioprosjusmons delirdavionisieled esofhafiie
mﬂ@ﬁ&ﬁﬁﬂ@d_ ﬁﬁhﬁ%ldﬁﬂﬁ&ﬁn Ggg%gééudes the 30 treatnent

one 0O nD e 0 ese particularly
ar tAiﬂCDltdIlI@ to a et fﬁgmheﬂhammloar thbfelif hdvidedehe use of a

e indications_al so include, but
con SR okt B0 08 Tt he PR gbt o aasalohiestas defined
heregh lsefa]s:en tlﬁllﬁdﬂﬁf&&r@@ﬂh BEG QR Bit Flf L ﬁ'tl?eot'}éig%élt Oggl rﬁﬂﬂ bW ciated

(mmgﬁ ! ? . ?07/119046 PCT/ GB2007/ 0013
e ST(E eﬁgorf)gs s wingyanectonty-idecadbeantossrrthomde 1m$1ant failure,

autofh@vh&l@icbrder§ Wﬂ{gdsygttemkhﬁpus erythematosus, arthritis including rheumatoid
arthritis, osteoarthritis, renal inflammation and glomerulonephritis; inflammatory bowel

disease; transplant rejection including renal and bone marrow allografts and skin xenograft,
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formula A or 1B, or a pharmaceutically acceptable

salt thereof, as defined hereinbefore for use as a
wore@7amoent . According to a further aspect of PEEGB2007/001338

invention there is provided the use of a conmpound 5

of the fornula IA or IB, or g pharmaceutically

acceptabl e salt thereof, as “defined here|nbefore in

the manufacture of a medi canent for use in

athgroseleresip.hedly» Alzbgmer RIS s OHHPREHYE pug‘fl?I@@f disease, diabetes
and B G%iP Islgg A0 RIS é‘gﬁr@sﬁs SRIT.an &AM Pl UishiOoyhdbisS

aspect he 1 nventionh there is provided the use of a

co ma@r;md{ingfco a funtherf foatmel of thinaspectioBthegnvestion there is provided a
BRG0PSR s 8, A5, LB AR s
mahpi rgs@of such beatpemdddti mmpmﬁesaudmnsuepmmmsend aginfiad et effertive

a nn- bl o an
g o pRaTs g iBents Ripnigraliatty &C‘:ﬁﬁt&@@é%t thereof, as
defiftd Mee:. of a conpound of the formula A or IB, or a

phar maceutical ly acceptable salt thereof, deflne

her dicorB@gde @ ﬁrrﬁier f?étur?a‘?fdlﬂlé awgriof die Ve g’ﬁfﬁs‘ﬁ Prop
métRdd t’opgl%@@mﬁ% SOEER L ce? BErOR PRI bibe dRPaithA16ukh taé"f{lﬁ@hﬁi need of

t unou angi ocar ci nomas, col on cancer, ovarian
sugaineagment Mdm@ cgmpr;lgqs adrrmrgstjqzrmg] tp gaid pglmghm @ffectwe amount of a

n C | po

PTG 1, R A B2A D Bt e

abpvd. mary and recurrent solid tunours of the skin,

colgn, .thyroid,..lun and Qqvarie ccor di. to . .

Fur el B ascgtorRRB ARA P bieeS or AR EMBPUGR Eppoviaces
mdth®l df3Radig Beldfbre) ﬁﬂﬁud@l ti9froitl emdups, rafhd)langlé\:aﬁﬁndn&s aionacancer,
phar maceuti cal |y @cce a Ie sgi t hereof, as defined .
OVﬁléqerbqaﬁceé,elflﬁg %'HIFW y rgalwa%m% aq.l‘&lg%?ﬁ ana S?I‘COIIlaS mn

th&lfer] lﬁmle?eblﬁd&ﬁtp%%e ‘Bfea@rraﬁ@%ncréay il pAmarydnddel@iirent solid
cervical, endometrial, prostate, lung, kidney and

tupawrs Bt Skint ik $ytiddrrasapdgyasias. in gargriARdRéanimal, such as

m%rp ﬁLllfL:%h 0B @e&%ﬁ%ﬁé{- Ys@éjé rsteﬁﬁg' Ecﬁsam’eﬁﬁrﬁﬂe&ﬁ‘é%ctlve

ronlc ous u em a, non Hodgkin's
arﬂrqurrpﬁcarmmplelcmdgcbf fnt‘nsll@l V3 elali?eor arpiiatgsieetioajfe heseptabla galptereof as

ni c hocytic | eukem a; and glioma, squanous
déggﬁfm%%ngﬁgna of the esophagus, nalignant uvea

mel adrtxamﬁl@rtd ah additiaial featukeyofithis aepectAeior idiengion thege is provided a

fur r feature of th i.nventi.o there IS v'de .
metH%ci ?ﬁtgeaB?g eas&%adh lagder, gervigal epdomet ia), Brrogtla% ung, q%dney and
paRBRENERG AU, Bathlayol &ﬂ}ﬁfaﬂ@ﬁaﬁcﬁ@inﬂuﬂﬁﬁrn@}@iodyqﬂasﬂefsyrfdle@fne acute
herein before in the nmanufacture of a neg anent
s RO SPHRBIF ORI S et it BSEHGS hmphorie, Hodgiin's

dlge%éa ﬁluyt?lémyél&tn@ AROLRShie ly}rﬁﬁhloéﬁic'l&ﬂ&ﬁ@e[ RS LRIz, s\ Ak as cell

orth ope ic i rrp ant ure aut oi nmune
carfiisonaiefitee esaphagels, mepligyant evdat rrrelsrp@ma exrcyﬁoriwﬁr beuphoma in a

wor ! g‘l() &ed I{laq ! Stf,llglll ngm’iilh ?ﬁ'{i‘%‘ﬂ%&’ glch%regﬁ{eg{ Which comprises administering

&0art it
toghidrmimsl am efftrtive ampurit of b aompruod pf foowela IAdirdB @s e pharmaceutically

tra I rejection.includi ng renal and bone narrow
ac&?Rtgg$ seftheriiss @%‘Lﬂ}?ﬁ%ﬁ’ ‘?g?ﬁe VO 2007/ 119046
PCT/ A3 ¢ 8Qh 338itional feature of this aspect of the invention there is provided a

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

erythematosus, arthritis including rheumatoid arthritis, osteoarthritis, renal inflammation and
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-31 atherosclerosis, obesity, Al zheiner's D sease,
chroni c obstructive pul nonary di sease, diabetes and

we boooniw4cki n di sorders including psoriasis aneCT/GB2007/001338
Langer hans cell histiocytosis. According to a further
feature of this aspect of thgyinvention there is
provided a nethod for producing a CSF-1R ki nase

gloméruloint i sﬂflfleﬁfﬁh ch as 5

e o ooy i A Rl 4L hetSaan g

bog(a maﬁpgztaﬂ?grﬁgs ang sk ¥¢negraftaitheaosclefosBCobevigy, @Hﬂiéﬁher@fm&ase
har mageutical |y

chEATSHHGLHE g{ﬂﬂ{ %Ae‘%eoﬁlabe?és&gfl ﬁrgglcaf, WOrq%Q:lgp]@dlﬁg psoriasis

accept abl e salt er eo
ang galgerh@m ﬁé}(hmt@gﬁmw iof whii-BloaddaR@tmAf subM §s By §0hdeQDf such

. ; thod f d
tr Etlﬂ%'h?wh ith 9(51:8%1{;8%? ac}mllnﬁ?e&lnglg} %? ngté%@gcelgﬂggtwggmmmf agempound

anti - cancer

i s ool AR B i
o % L uﬁlgﬁ%rfasgqu ﬂ{.t?lg mvantinn theze 1sdqr0\adq§1~@phmnwummtdmposmon
Whmhcrﬁriipﬁbsls Q c@ﬂllpbuﬂdrlﬁftﬁ@tfomnﬁé 1A6F I8! ed, %r?n\éfe:etktﬁ%fy accepta%le salt

h %%Wltlonal feature of this’asp
eF ‘iﬁ’\f}?éﬁ fpied heesinebefeye jn @ﬁ\?@Q!I@@llaz&’lthmqiﬂandadaﬁtldaﬂ?&hte@&ble diluent or

carfied RPN HRPPJuLASY. o:['tar@’%Ip hQl n 1}151%1’:9_1@/ effctin a v aamhieaded

.chol angi ocar ci nonas, on can

animghsuck ayvsar., | eukeni as, Iynph0|d mal i gnanci es,
ki dney, bl adder,

i the |
Carfyl I ¥fR: 2@l ASpet %Ef Clglga iont qbeéesl% pghf\édeerﬂral pharacayival composition

prostate,

which semprites a saipahnd of ErRUbsmad T4 BEES ki £ phaf%&h&ﬂncéug%ﬁé’e fole salt
d ani nal 45

vari.e in a warm bl oode
theller] w d%ﬁ% g%relgfbegqﬁ% H as3asttipg ﬁ@thmh@mmf@ma]l}&e@eptable diluent or
canaqirﬁnruss irethe Pdu@icafn aik-BRlce AR, unt
compound of formila IA or |B of eyﬁﬁﬁd&%?éo%fgglw?sucﬁ as
%cceptable salt thereof as 20 defined herein before.

Acanbdimftr hspeadratdhidnfpR he;eggé%g%eﬁgph%ﬁ%B%S@glgg{nggﬁtmn

hthe i nvention there 1s provi
whigl eeqaprises egrprannd pf @dd@muladér arilBadr,a gHaeRAGREtiidaBY acceptable salt

therB6fOSd d%fﬁﬁed llléll&P beﬂ@redlﬂecl&omag%n f\)rﬁlg Eq%gq}{pgﬁgfgafpg@tggq dliguent or

haenat ol ogi ca I'gnanc
carrsey fauseris, thegentreent W eielag&mm, qﬁpﬂl@@l‘tﬁ‘ﬁ’oﬁix tufmBhQ rHh‘fc‘)langlocalrcmomas

co | k Kk |
PR IR i nwﬂeﬂ%n%a%&mﬁé”r‘éa&nmmmmmas and

sarcplqujlhcnhwﬁwec, Kidngl eiThder, prsdtadt, bRAR and ﬂ%{ﬁﬁg&g%ﬁg ﬁefnarﬁ/ and

[.Cl of t ophagus nallgna
lecuﬁglat i g‘? P%Wsaﬂ%/%ﬁh 6pian thyraid, lwagsatisl ayedesdn amvammlblooded
aningliglthas maan, i n need of such treatnent which conprises

ad 'nh%%erlng to said animal an effective anmount of a
pﬁp% CIFSPECH Phie alvmlqmtharealsqnoxadqmmpmmmml@abéryposmon

| d h bef
wgcsagiableoithintdasenlutt 5 [oed e belpr el B0

therqofy cas d?\ﬁﬁ@gﬂ‘lﬁmﬂ beffiere én assoq])a‘tmwvd&fh @arrﬁ&feﬂ@dﬂll?—facéei)%@fe'cﬁ]lgent or

OS oporosi s I ncl ud

t
carribifBPhsed3 §RGH %r%uce reeaggﬁgérfaasl%la F,pﬁ%@g |e@dqnm§m@1mrostate

Ovarlectony
lungflgdneyned paneraticrmmnes; ;o &RAtEIBERall A IHS Y 11?&11?&11%%?610&%81%%10

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 in a warm-blooded animal such as man.
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eryt hematosus, arthritis including rheumatoid

arthritis, osteoarthritis, renal inflanmtion and WO
WQeD7n1999046 PCT/ GB2007/ 001338 -32 gl oner ul one@ihGBRG03/001338

i nfl ammat ory bowel disease; transplant rejection

including renal and bone nggrow allografts and skin

xenograft, atherosclerosis, "0Obesity, Al zheiner's

Di sease, chronic obstruct|ve pul ary di sease .
di At Bhes AEPeCHRIGH 1BV EIPR AT PR P RBR TR Cal composition
whie €6thAsdes a c&Rfoun@’dg &fe%l&ﬁi br I, 5f 4 Plearin@Seutically a@ceptable salt

war m bl ooded ani mal, such as man, in need of such
thetep§ as defined Wereistbewerpy dssesentinn mmhuasfthémq@@utt%l%aqcapfawﬁ fipent or

canagr il IESE Gl tn¥ ?regt?}?:ﬁﬂff h%o@asgagmgcf" a}@fs Bﬁ&ﬁ%fo%s i 1Rfind B

armaceuti cally accepta
ovadméﬂomgdndmed&bmneﬂe&fsmrﬁlopedm1@1{111] faihee, aatgpmmme(ﬁlsqr&@s including

systee Bohs Pathomabats wllb£5 sk BARRIRAGHALE prrcoartitc, renal
1nﬂhﬁnﬁhoﬂ1 Bad glomarupinaphiaie Siutliambtoyy Btmaaé disedsketrameplant rejection
t hereof, as defined herei.n before i

C|a ion

inchid iR LR AT GO R O o D oG FRgoy:
Alichgfmét'@ BideRsel aﬁoﬂ% esluekliRbulthomirc@beabdd didbeRs énd chronic skin

inhibitory effect in a warm bl coded ani nal 5
disprdprs including protiprés anddsaserhagrs celh BistiprysisiBA V‘taﬁémbio animal
aﬂﬁ QVi.ded a pharmaceutical conposition which conprises

conpound of the formula 1A or IB, or a
phaAcecdiog icafurtiersspmp bbbt sveation ther gsrpsovidediBe Hesraf gegmpound

ei n for n assaoc
of B gy by SRREHeRR0 atebiluf st hpiof a dotined pereineore
in 148 @rddactidhef prasiuUIR kinasedhhibitorpaffect damwerm-bfdodet animalguch as

war m bl ooded ani mal such as man. In a further aspect
Magf the invention there is provided a pharnaceutica

CONARSdrling fo th‘i/kms%é'ét SO fnivERfonah&© RoAdedhe e heompbund of
IAor IB, or a

rmaceut | cal | cceptable s
thafREndofA oal. abR phEEAsTAE! Iy el o Ceastscas de s hgrdppefore n
the%r@&lﬁﬁ&?&ﬁéﬁt dﬁnﬁaclahéér egce Rt a{i@hﬁn glob@!&fﬂmrﬁﬁl sabh &ahd. er

or use In the treatnment of nel anoma, papil

t hy Aetatding oy fusthechahzendithsciaventinnrihee is rroyided té%ﬁ%?é’rf a
conr}g«? ao? theafnﬁl%,{la IA thl% SRL f)ﬁ aée%ﬂgeﬁfgn a@éethbYégaR %Qeof as defined

car cl nomas an sarcomas I n [ ver
helieirdhiﬁ)rﬁ 1rbihamla§:menmfm$¢1atoma papdiesy tharndd pmrmlrsed:g)largn)@arcmomas

and recurrent sol t uno
co BICE)I?’FJ tom;}a& cgacef, dw&scagﬁe& 18\%}%1 epias, Pymﬁ)hgld \Aréa:i% %4%6%6%1 dcmomas and
sar@bin BB (B IeVer, s8R bladdor, |pfbsatte‘ trehdtand papenat, aod ptitvery and
invention there Js prov g agpggégac uti.ca
requgiepioelie fsppurs, et %Skt‘br‘fﬁ ¥ro W8St he fornmul a
| A QlccdrBing@6 a furlAfcRRESHithERbEntioaCEeR ishbeidediht use of a
thereof, as defined herein before in association

comppinshafdlesclgriela L4 pr B c8 ppb@ﬁ?@%ﬁm%}mﬁccwabl%%ﬁtrthf‘é?off %§rdeﬁned
hefé?r?béfgretnbﬁlettlggtﬂ{ems&tbrégst ByGaa! blatﬂié@rcle%al *311 fal, Oprostate lung,

onetrial, prostate, Iung, Kidney
kiqrep (andapa:ncmatmtmross, hmalpwlcdgmadlahanmls ineglrechines @SelOdYSPIaStIC

cludin odyspl astic .3
oS AR P gt B s
ly#plionid) B@Ekin's disease, multiple myeloma and chromc 1ymphocyt1c leukerma; and
glioma, squamous cell carcinoma of the esophagus, malignant uveal melanoma and follicular

lymphoma.
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| ynphoma, Hodgkin's di sease, nultiple nyel oma and
chronic | ynphocytic | eukem a; and glionma, squanous

waeeior/1cmmei noma of the esophagus, malignant uvRel/GB2007/001338

nmel anoma and follicular |ynphoma in a warm bl ooded
ani mal such as man. WO 2007/449046 PCT/ GB2007/001338
-33 In a further aspect of the invention there is

o OB IR R RTBRT e Y OB
coptpatunhefihi fogalia YA ae B aph@nmabdtically ek gible 8% tH&EIMEUefined

herein hefore in association with a | - '
heb%%ﬁ#é’@é& thedrepingent el tamorpiseciaipd auenly sy osteanorgsisringlegding

ovdfi&téry-ificdd RAL BRY tort‘ﬁf)%etdm 144P ﬁﬁﬁ%e?&tﬁ&nﬂﬁ%@ (aks\l)lsde%’including
g uced bone

ost eoporosi s including 5 ovarfiectony?ind
sypteraic lupyistershesertesus,mpthetis intlafling resumatrtidamthitiseostiogohritisr mnal

. ' j HOU ! tosus., arthritis. ..
b R T W O T8N S i} Biegion
in¢lndihg remalt dnd iposediamd o aitogrh e skintesagrafh) fatierovelt @k, obesity,
| ,disease; transplant rejection includin enal .
AR SGRE Bl udt BB e esee s Grend ohroni skin
disrdees mslodiag psirfasis aheBadggrhansNelNgitidBytosis. Di sease,
nonary di sease, diabetes and

chrani bstructive pul . _
chr i ESER, g dilibifoms Preatmept dgbinssghepigialers msy da @pplied as a sole
thdr@f ORI 18vAR, In SdRidnQ6 WeQShpoldd & rtﬂ%ié%@g?%ﬁ%?ﬁ'%@%d%gew or

$uch as nan. Accordlng to a further
raqipfenapy orhemetherapy. Sichohegeatherany maseinohdaonsompouedf thefollowing

cateB&idsQF IRl entsB: Or @ pharmaceutical ly acceptable
salt thereof, as defined hereinbefore in the

(Dpr oeniinrpléfaratife/ant@spplastic Rrugh mas eonibitritions tesecol b et it Medical

i mal h as 15 man.. According t hi )
onb 360D, BB A RN BenR R Rl o Fiir e isebiphamide,
nitoagep owsidrdy elphhlen fohtorathiguc Austilphdd andmitéosoureas); antimetabolites (for

har mac, i cal |l cceptabl.e salt thereof, as defined
ok ARGE Rl &S RGDRHBiiree b Sghogurations Eanberaliirexed,
metfidu@gdte,| toind@raBindhiae therhy R iFitea SiMGhindRir FRbiotE ¢RF gziaﬁﬂyle
s

0 a furfger feature of the invention, there is
anhragyelingy ik rdriggecias blsomypin dpppubiginodaunprsy sinrepirbicin Adabicin,
mitoBycRi-C AaBRMBnIREEM iy @B SREARE agéﬂtg @P&Fﬁgfewi&a

t of nmel ahona,

defined herei'n before in the treatne
alliglogsls) likgvipciipiineoyigblasimuvindesivh ehdvigbsthirecind taxaids like aixoland

e 0 ncer. .l eukeni.as,. .
R i Bk o (RSP g YRR RS s stonopige
tenfipogigle, anksachirey fopbieceichad capptothtaihle, breast and pancr eas,
.and_primr nd recurrent solid tumours of the skin,

ol %ﬂ?gt{[ﬁ:y%gri%%l Such 3R gRHogRIP Es A ?ree§?‘mﬁ§ TR el; REFIHEIS
ralbxifehbarolbeiding bad lokyTend),mearigen Fecepthed Svi &gﬂﬁt%%éi @R dxample
or a

th e of a conpound of the fornmula |IA or |IB,
f“%‘ﬁﬁ?‘gﬁ é‘&‘iﬂlﬁd&%ﬁ?iﬁ%&é@aﬁﬁ ricalusapide.dhisreide, nilyigmist and egproterone
acdé)e LARPRneI8nis® of NEIRH £30 AR Tor @karkfi€ reliﬁ,v lgﬁgﬂrgl%lin and

bl adder, cervical, endonetrial, prostate, lun
buserelineprogesfogris Eioe example megssisol agetatoh uinudgse athibitors (for example

as %Ltk&%ﬁpféhgzc‘olé, Q/S}atiglie N84 E%?Ae&gge% %lnél 1811&1iib(itors of Sa-reductase such as

finasteride;

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

like marimastat and inhibitors of urokinase plasminogen activator receptor function);
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syndrone, acute myel ogenous | eukem a, chronic

nmyel ogenous | eukem a, non Hodgkin's 30 | ynphona
woaghivie di sease, nultiple nyel oma and chr onP€CT/GB2007/001338

| yi nphocytic |eukenia; and glioma, squanobus cel

carci noma of the esophagusvwggllgnant uveal nel anoma

and follicular |ynphona 007/ 119046

PCT/ GB2007/ 001338 -34 According to a f er ture
(vpf  iHebifoRRE oW faqiordipetion, ioF eipmp gtuhejgf@mdflclg e growth factor

anfOSRRUALwaf faEtBlereEéiﬁépélnﬁbddAbsc{for |e§am[95 tkﬁ anti-erbb2 antibody

pharnaceutlcall acceptabl e salt thereof, as definéd

traffesrusab [Blsfespén™Mhandbe prteabhbantibofly eaiwomab ESBS] afaeesyl
trag%xgllgée fbﬁ(’)rs oﬁfgﬁoRﬁ} 'E)g%rs] o oggxg Eglor : thblt%rs 8n(|1 sr%]]ng/rt_]l—%reonme kinase
inHibitdrsirier, exampm inhbines df the epidermal gmiwthjfan‘@r Bnslyqferkample EGFR

I t.h I id
T T T L
m@b@dlﬁbfh’ PO NRihdzb -4 afih AFORMraH, YA TIDVB30), N-@Be@Bsiylphenyl)-6,7-

transpl ant rejection including renal and bon

biegp PSgHOaT H30 RN P - SR eI i g4 b6 CpgrilamidorV-(3-chiloro-
4-BResHHeHyD) -7@‘5%1{3?151 dﬁ‘a@)@%ﬁ’&mﬁhﬂ-@ﬂhﬁe (@?3033}? td\eRample

uInDnar i sease tes and chronic skin

nﬂubmxs d%ﬁhg platebstdaiiveg rewihi faciprefamilyl andafog éﬁmg inggpitors of the
%gﬁf he CSF- 1R ki nase inhibitory

lwphgét§%¥ e ?ﬁegrﬁéreinbefore may be applied as a

(veol entwtﬂge]gapy agﬂntsrmyh anthodewehichi inhihd dhe ¢f6atstod vaderlar endothelial

e S 1 e B R RO g oS Ak PHLARSY gy

belvditﬁiumilb [Angtiam™]nengpodhdsisneh ﬁsahbse\msm@se&mtlﬁtgﬂrana&l Bﬁtent
anti -

Agerisms T 87325 e MU 07 AR WQ PTG gud Q9913359 and

cofpORdI At QoS E}h&ﬁcﬁ(}flechﬁ&ﬁsrﬁ§$ dxBmpRUineaide, ﬁl@%ﬁ-‘s@f Qe¥arin
such as al kyl ating agents (for exanple cis-platin,

W@ﬁﬁmeWQ@mhmnﬁvémcbhosphan1de ni trogen nustard,

I PA L RSy RO R LRGSR
Infelmmuomﬂ)yauem Adpphiestidnk KEO 99/&)[2 lmﬁr SOG4A52and O Qﬂg@f669,,WOO 1/92224,
Itfex trexate, cytosine arabinoside and
Wﬁ@g&%§%up§4Vogﬂﬁ mour antibiotics (for exanple
(vAdricasy tetapls, foi &@n@w thadeatiich arb dRemCionhe targets listed above, such

doxor ubi ci n,. daunonycin, epirubicin, idarubicin, 20
%ﬂ$¥5ﬁ94%@4@1%&%¥¢%ﬁﬁw0|n and nit hranycin);

(v lgkiH th%lbyca@g@a%e% HE RIS t&RhBpMiapsidaciRb abPhélSatleirlif genes

vincristine, vinblastine, vindesine and vi nor el bi ne
sualmls qbgwent@ds pr seeraabBRCAhar BRGASt GPEPT (ggng-directed enzyme pro- drug

o 0 TRSRIET S LU B A BUATRLE, it Ko b
mumsdamtasn enzytr@pmd epEnachrgitodBarEdst pattmt:ﬁOh:)ance ta c)hemotherapy or
estrogens (for exanple

) h
mﬁ%ﬁ%%??@ﬁ%af ‘@ﬁ1?%#§““%%e%§%g§|ﬁ@he dr ol oxi f ene and

(i) askenyibiaaapy apm@bh@gmmuﬁmge‘m amERWR-viwgaddh-0iv® app@aches to
. example fulvestrant), antiand

r xanpl :
ingTReSR  ER R HOESTR m@t iR el e ﬁa%tﬁawﬁmn@wﬁ Fgokines such
as@ﬁt@ﬁ&ﬂ(ﬁﬂ)z bRk e QORRhIscy t&hadrbfﬂ*g@@&@ﬁ}sﬁﬁtﬂeﬁfﬁrg factor,

exanp joserel in, Ieuprorelln and
approaches to ecrease T-cell anergy, approaches using transfected immune cells such as

cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines

and approaches using anti-idiotypic antibodies;
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buserelin), progestogens (for exanple negestrol
acetate), aromatase inhibitors (for exanple as

wapastiozol e, | etrozole, vorazol e and exenest aPe)/Gapw7/001338

i nhi bitors of 5a-reductase such as 30 finasteride;

(i1i) Agents which inhibit cggcer cell invasion (for

exanpl e netal |l oproteinase inhibitors |ike nmarinmastat
(xpoell ey iBhibes iiuds j m.nogen . activat.qr
. nlg.e,cep}?or1 funct ilonu) H{% %8’%}6[1)@3%4 1%%;1;; @j%@?plggql);ggl other
L S b Aot Mk, MR O lkinss nd
o ant | ooegimé’g, %lru{]om}tgél? g Cé'FOkl‘I@Eléf)"’cgg‘ia“%fqgﬂ@@t@slﬂl(eﬁmﬁ); and histone

degoetitgsk inhithersannd - er bb2 anti body trastuzumab
anti body cet uxi mab

: tinTM .and t he anti-er bbl .
(Xl% @gﬁ)‘“ %g%@ nelyling e iahalpA inaEeiists re8othdHinB antagonists and

endatlnlini A axdsB arity§Ssitd) Cor'eh Akl
tseri ne/({){;&%a ntiyﬁe ki ﬁ(glsbe(agﬁi%r%g?%%égﬁ%égq&%%ﬁ%@l)’
ASERTR AR g?- the epidermal growth factor famly (for

exasmhe R ] ' ki nase. jnhi bitors such
oSSR R M RBLOR 5 DRSS o
SRR Epciﬂg}nlgﬁ)é ﬁﬁeéﬁ@xlﬂ)ld womag@nisiof dheatrdati@en(. kh todbiRation products

. o .hynyl.ph l)-6,7- . .
mg%g%h%(c{? étf 411¥10¥nt1‘%ﬂ gzgtzyﬂr? thg: dosgge 1RBsg @qspréqume@,mbefore and

oxy) qui
the?g}er Pmafnticelﬁl-yazgtiyé @&hﬂ@xﬁlﬁ? _(t@a}ﬁﬂ%@ﬁ‘abiage _range. lin-a
- ).- 7-.( 3- mor phol i nopr opoxy) qui nazol i n- 4- am
d:a E eﬂn%g{lﬁ%g’%?‘,} “?edfl %‘%ﬁ"gﬁl%mifbmp%ﬁ $onaoyndsfoftforeula IA or IB
andpheit phaemadetdaigdc@pavlchakant 9 il e | e
devkf2hi bi tors o%éé_hé, phepa?_ocyt e%‘ép%ﬁlﬁ#g%ﬁ‘é&%%?ﬁ)f?@s m the
EPmshand signdsgdisation afEntiso sadi vaw tesh syseemshforthe iendtihioh of the
effdichef aftfitotsorefSP as I Lial. growmh factor, .
for exanple the aﬁitﬁ%-&vlggggﬁgﬁgfﬁl 3%%?%?1?%0%89 985 gaBRiksn

MOEEH 831 &Mt NISE.RP Pats @f the iseauctafor heéw dsstdpadiM agesonpounds
rnati onal Patent 15

PR L R AT R W e —

manpfjchee fea s the alernatorpod prkgericd @mb@ieniRb £ eR8Mmpounds of the
invéﬁﬁslli‘@&i:ﬁﬁgah%{e%aleg(?“ |l e l'inom de, inhibitors of
integrin av fUH Y on and angi ostatin); (vi)

Progesses fpaMaltmgagi ng agents such as Conbretastatin A4 and
[ Pat ent

co&g}ugdsd d'tf.cl osed in_ International
Appll CAL T RS [SRBUSd e Prefpig/aa pB Y dled WS OBed 668d 2 \WHO
routdy PR A, in theQchBRR SR catiby L]

anti sense ther api es, foF ggaac\i I%ko?ﬁ%%’gtaﬁ? S’iwgog?pé’unds of

directed to the targets |isted above, B
2503, an anti-ras antisense; (viii) gene

fornfil S.. Ineluding for exanpl e appyodche

o ED agicéB%¥?§ "ﬁéﬂ%@“ﬁéh@hmﬁguﬁﬁér ant p53 or asa starting
aberrant BRCAR,mr BRCA2, GDEPT (gene-directed enzyne
pro-drug 25 th y) approaches such as those using
cyt osi ne deanin ) +dHhe ki nase or a bacteri al
nitroreductase enzy d approaches to increase

i andgOt’o chenot her a r
mateBiatih §Bhent O] & aNdH as a%%xrt?ng material in Scheme 2,

compounds of formula IB may be obtained.
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radi ot herapy such as nulti-drug resistance gene
t herapy; (ix) inmmunotherapy approaches, including for
wex@npl®w4ex-vi vo and i n-vivo approaches to i nPCEG&B2007/001338

the i munogenicity of patient tunmour cells, such as
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2

(iii) in general, the course of reactions was followed by TLC and reaction times are given for

illustration only;

(iv) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or

mass spectral data;

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

by diligent process development: preparations were repeated if more material was required,;
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Scheme 1 2Et 0 Br \ Eto O Br Et02C / COZEt ~CO2Et
2500C Br | \ Q)2Et Rbo NH2_43H3CN Rbo N H Ph20 Rbo N
H RBR3\ C N POCI3 Br \ COR2Et NH, Br CO2Et A

R3, tNH (R1)n N
(Vl%éﬁ\gé\%ﬁ 31_%9 %ﬂggééform B%lﬁ?s%%ng]or gagm(stlg)grojons given
in pystrer gRiEg) émdfn) rﬂbﬁ}d, to 1@1@&6@?&% (T as 3P Bitdm iR ﬁn?l.rd

de%@@%@eéﬁ i | %lel%lo\l:\z%@@h ))lelé{%)mégs 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

(ix) mass spectra were run with an electron energy of 70 electron volts in the chemical
ionization (CI) mode using a direct exposure probe; where indicated ionization was effected
by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z
are given; generally, only ions which indicate the parent mass are reported; and unless
otherwise stated, the mass ion quoted is (MH)™;

(x) where a synthesis is described as being analogous to that described in a previous example
the amounts used are the millimolar ratio equivalents to those used in the previous example;

(xi) the following abbreviations have been used:

DMF N, N-dimethylformamide;

EtOAc ethyl acetate;

MeOH methanol;

DIEA N, N-diisopropylethylamine;

HATU O-(7-azabenzotriazol-1-y1)-N,N,N’ N ~tetramethyluronium
hexafluorophosphate;

MP-carbonate macroporous triethylammonium methylpolystyrene carbonate;
THF tetrahydrofuran;

DMSO dimethylsulphoxide;

(xii) “ISCO” refers to normal phase flash column chromatography using 12 g and 40 g pre-
packed silica gel cartridges used according to the manufacturers instruction obtained from
ISCO, Inc, 4700 superior street Lincoln, NE, USA.; and

(xiii) “Gilson HPLC” refers to a YMC-AQC1S8 reverse phase HPLC Column with dimension
20 mm/100 and 50 mm/250 in water/MeCN with 0.1% TFA as mobile phase.
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8. 2cagamideer medi ate Z%ﬁ 6‘51 ‘hHB dpﬂﬂidﬁ,yii 1)I}am no] Z m(f\’,u 1
10;}3 : 4 {(Q@h((l&o 4= :6 é- Zi? 9(53& 1 HW‘SS (s, 1H)”7 g 444" ’Intermediate
pi peﬂ@m}lhelhyl}ﬁ@mp]ﬁﬂol i (se-HY 720 ((nql H; 7—90 (32%2 8E|) ( ml 2187
(H%’ et cgi)y?’é L@Bgo?am dﬁ!ﬁl)( Moo s, ), 87 (m (Mp2 L
methylpiperazin-1- 6.74 (s, 1 H), 6.71 (m, 1 H), 3.95
yl)quinoline-3- (s, 3 H), 2.79 (s, 4 H), 2.37 (s, 4
carboxamide H), 2.19 (s, 3 H)

108 | 7-Methoxy-6-(4- 10.37 (s, 1 H), 8.86 (s, 1 H), 8.23 476 | Intermediate
methylpiperazin-1-yl)-4- | (s, 1 H), 7.65 (s, 1 H), 7.31-7.38 108
{[3-(trifluoromethoxy) (m, 2 H), 6.85-6.96 (m, 4 H), 3.94
phenyl]amino}quinoline- | (s, 3 H), 2.76 (s,4H),2.35(s, 4
3-carboxamide H), 2.16 (s, 3 H)

109 | 4-[(2,6- 11.39 (s, 1 H), 8.82 (s, 1 H), 8.21 420 | Intermediate
Dimethylphenyl)amino]- | (s, 1 H), 7.51 (s, 1 H), 7.15-7.20 109
7-methoxy-6-(4- (m, 4 H), 6.64 (s, 1 H), 3.87 (s, 3
methylpiperazin-1- H),2.44 (s,4 H), 2.28 (s, 4 H),
yl)quinoline-3- 2.15 (s, 3 H), 2.06 (s, 6 H)
carboxamide
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2 7b (s carho de 2/23°(s, ) 2.008 (d, 3

113 1BH24- Wgto@ﬂhmyéﬁfﬁn@ ©51 Hy 3.9D (81, HB 388 (55011 Hhtermediate
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| g St | SR IR T 5
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(H) ’ }é)_q%ollge’:-zh T ’3'9715(&, 831),3’(@811,419,2.85
carboxamide (m, 2 H), 2.60 (m, 2 H), 2.15 (m, 2
H), 2.00 (m, 2 H), 1.40 (t, 3 H),
1.15 (t, 3 H)

113 | 4-[(2,4-Difluorophenyl) 10.74 (s, 1 H), 8.83 (s, 1 H), 8.28 | 457 | Intermediate
amino]-7-isopropoxy-6- | (s, 1 H), 7.65 (s, 1 H), 7.36 (1 254
(4-methylpiperazin-1- H),7.23 (s, 1 H), 7.02 (m, 2 H),
yl)quinoline-3- 6.79 (s, 1 H), 4.81 (m, 1 H), 2.71
carboxamide (s,4H),2.35(s,4 H),2.16 (s, 3

H), 1.34 (d, 6 H)

114 | 4-[(3,4-Dichlorophenyl) | 10.13 (s, 1 H), 8.78 (s,1H),8.12 |490 | Intermediate
amino]-7-isopropoxy-6- | (s, 1 H), 7.59 (s, 1 H), 7.46 (d,1 255
(4-methylpiperazin-1- H),7.28 (s, 1 H), 7.11 (s, 1 H),
yl)quinoline-3- 6.96 (s, 1 H), 6.87 (m, 1 H), 4.83
carboxamide (m, 1 H), 2.86 (s, 4 H), 2.39 (5, 4

H), 2.18 (s, 3 H), 1.36 (d, 6 H)
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8. 8llyljquinali r8304 Immﬁﬁi H), 3.3
am ;]?_@l;n%g%xy 6- (4- ?n );:;? (gjg ) EI) 7.45
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16 25 KO- Bicloropnh T TR e A S52is 110) 5 1 4 | Pintermnedia
1. 5oan(npo] Bisopfopody-85 (s, 1 H), H)77](1,]1 H), 7.30 (s, 511 ( L I—%)57
4- N I en S ,
7. gs(%(lg‘?@fgg ﬁ%@@ ed %I 32%4 1?{&’ 17666121‘1 i -1 4- 1
H) , | ddbnofing-31 H), 7. 486’( &, 1 1), |‘®62 111ng 4. 85
di aze anl 1)-7- 7.40 1%54 A s, 1 H),
rrethoy line-3- 4 @ 3 22@)6(5n1’r4l—|), 2.95
car|pboxam de (m 2 I-% IZ) 597((@3}% M7 (@649 (M| 2 1),
(in
lﬁ- [’(42f(§ C‘tﬁl‘t‘fm“or ophenyl I)0 317(18,010HI § 8t1 s, H)H), 8(120 gf’4 g Tidrmediate
H}H‘(ﬁ t 0 )
g Qmu%%ph&%ﬂﬁ 7. |672 ((acf,s’al?{g?fl (Séslh ’531§ i-d azepan- I“lg%
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(2% ‘getgglplﬁgrﬁ%‘g 1( .15 (:%9’2(2 %RI) 13 ?ﬁ), 1.40 (t,
3 H)yDquinoline-3- (s, 4H),2.41 (s, 4H) 2.20 (s, 3
carboxamide H), 1.36 (d, 6 H)

118 | 4-[(2,4-Difluorophenyl) | 10.39 (s, 1 H), 8.80 (s, 1 H), 8.26 | 384 | Intermediate
amino]-6-morpholin-4- | (s, 1 H), 7.82 (d, 1 H), 7.69 (s, 1 259
ylquinoline-3- H), 7.59 (d, 1 H), 7.35 (t, 1 H),
carboxamide 7.01 (m, 2 H), 6.86 (s, 1 H), 3.68

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

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

H), 3.71 (m, 4 H), 3.05 (m, 4 H)
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(s, 18 (s, 3 007/119046
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121 g {@4-Biflprophernd) ( 510410 @56H),i8s1(s, de);)% 26 (4:|f98l-%,lgt8ennediate
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H) , %50@510? é"& [3é993% 2 B} 617wl 3%/ %9ém?lno]
- 7"l sdpxopaiey - 6 (s, ](ni'|)4H)7231(1ﬁ54Hé2H)6(s73 0 (s, 1
257 (4-iethyl pi perazj n- H, 7./16
(m| 1 H, yl)quinolineds- 6. 5; (s, 1 ,H)_ 6.63 (d, |1
143, 44[(§5 Dl‘éﬁB ﬁ )09 32 (5, TH), 886 (5, 1N7), 837" 7'430" | Intermediate
(S 1H), . g ) % §. %
A- [(asn@ir@% 4 1o 37 (63, Hnml)z (m82 81, xm(d;uH),l %J_a@
474 t flugro ,
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123 | 4-[(3,4- chhlorophenyl) 9.67 (s, 1 H), 8.69 (s, 1 H), 8.05(s, | 430 | Intermediate
amino]-6-(4- 1 H), 7.83 (d, 1 H), 7.61 (m, 2 H), 264
methylpiperazin-1- 743 (d, 1 H), 7.05 (m, 2 H), 6.84
yl)quinoline-3- (m, 1 H), 3.16 (m, 4 H), 2.48 (m, 4
carboxamide H),2.25 (s, 3 H)

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

125 | tert-Butyl 4-{3- CD,Cl; 10.20 (s, 1 H), 8.65(s,1 | 560 | Intermediato
(aminocarbonyl)-4-[(2,3- | H), 7.15 (s, 1 H), 6.95 (d, 1 H), 113
dichlorophenyl)amino]- | 6.80 (m, 1 H), 6.60 (s, 1 H), 6.40
7-ethoxyquinolin-6- (d, 1 H), 4.05 (g, 2 H), 3.25 (m, 4
yl}piperazine-1- H), 2.60 (m, 4 H), 1.32 (t, 3 H),
carboxylate 1.28 (s, 9 H)
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(m ﬂlﬂdo&oph&xme(ﬂn] 74 H)),,7§z@51 H§n6 9% I\ﬁf‘z\m 20 x)/|7/1 %C1)9046
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o)) _JOO 1) L|-I‘I) 294 (||| '-r||) -
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8. 27 (:@@8odartioaylrde(4-e| aminol-6-(4- (s, 1 H),|[7.77| (8,
1I—rd767h { % nmet hyl pi perazin-1- H), .55 (d,

1 H) dilpop {I}Y)a'fmf—)l; "yl ) qui nol i ne-3- 6. EDQ (m 32 I(—|) .
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(s, i4 azopangg- (s, 1 M), 8.37 430 Internediatf s
am1 b&chAe (s, L H} 7.82 (m 2 H, 7.70 (d} 1
ﬁrn(?cr}\’;{araﬂnl- 7.60 (m 1 H. 7.21 (n 1 H),
1%) q@ﬁr@ltylrﬂe{% 6. 58 &PCh 16)63 (8. 196) 85 (4 1H) , | 21334 Intermediate
1
carp
4- gﬁ(‘f bl ﬁzén 51?3]2@7( H)’ %)(S 13060 (5, 1|16
8. Osdwblpropﬁﬁlyl)ammoﬂred abe(s, am)n?jq@n(mﬂ)_,illgi) 77.423(((jd,
4 I perazin-1- |7. ,
1 ::?“’/-et;owus mhn—%-)E%-’ 6&% 4 I-'B? %BX (1?1, PI%), 6.70 (m, 1
1,4-diazepane-1- H), 3.85 (s, 3 H), 3.20 (m, 4 H),
carboxylate 3.13 (m, 1 H), 3.01 (m, 1 H), 2.95
(m, 2 H), 1.58 (m, 2 H), 1.25-1.18
(d, 9 H)

129 | tert-Butyl 4-{3- CDCl; 10.60 (s, 1 H), 8.85 (s, 1 527 | Intermediate
(aminocarbonyl)-4-[(2,4- | H), 7.31 (s, 1 H), 6.90 (m, 3 H), 117
difluorophenyl)amino]-7- | 6.75 (m, 1 H), 4.20 (q, 2 H), 3.50
ethoxyquinolin-6- (m, 4 H), 2.75 (m, 4 H), 1.40 (t, 3
yl}piperazine-1- H), 1.38 (s, 9 H)
carboxylate

130 | tert-Butyl 4-{3- 541 | Intermediate
(aminocarbonyl)-4-[(2,4- 118
difluorophenyl)amino]-7-
ethoxyquinolin-6-yl}-
1,4-diazepane-1-
carboxylate
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(m yl } pi perazine-f- H, 2.60 (m 4 H, 1.B2 (t} 3
H) , 7?5%%%‘%9%@@@ 28[(s, 9 H WD 2007/ 119046
PCT| GB2004(:00533%. - 64 Ex. Conpound NMR Mz SM 126
teri%uy al4&;&- 10.60 (s, 1 H, 878 (s, 1 , 8.R0
513 | Farbetyiadel] ate (am nocarbonyl )-4-[(2,4- (s| 1 H),
O 7—36 14F s
lélzf u'g?op]ﬁenyq ) am no] %03%—&8 PG, T3] 6| 3 ( plutesmediate
H) , | methyiphyegdjanohd]7- 61 (51 80, 7(@8 1L H>,,7237<861 (SH) 3 20
3.2b | 1 pi_perazi ne-| , 1
(s, @e%egf'éégw ate H) &1&77 ]t7e(Ff% 1@@&?/?56 f]m,{QgH) 52
| nt e ipAieazid-am nocap b@(ﬁil 1)H§l3[9(42(s43H)1é%9
di f| uor ophenyl ) ani no] %é(gw nol i n~'6- -
1, 4} Paepings:-| - carb:)(@y‘l’fé‘t)e2 ‘{’EDtZ-HL{Sya 3-{3-
COCLGarB8kabidad S, 1 H), | 8. 595(S> 573 Interme ate
(a n(graraonvl\4[(2 )a\(s‘”i)o 7188 (s, 1
183 , | 41@.5-di chl or ophen}/10.6%isnb}H, 8?9(5(6 KH% 8]33H) I_;ZR golgtoermediate
m 7-ethokyqui 1n-6-yl}-.(m 1 ,
{ ’5@%"&‘8‘“%“’8}81 P bb i 2 o s (0T
H) , | 3nREhdkm6-A- H) H), 6.88 (m, 2 H), 6.64 (m, 1 H),
methylpiperazin-1- 3.96 (s, 3 H), 2.78 (s, 4 H), 2.38 (s,
ylquinoline-3- 4 H), 2.18 (s, 3 H)
carboxamide

134 | 4-[(3-Chloro-2- 10.86 (s, 1 H), 8.88 (s, 1 H), 8.31 440 | Intermediate
methylphenyl)amino]-7- | (s, 1 H), 7.66 (s, 1 H), 7.24 (s, 1 122
methoxy-6-(4- H), 7.19 (m, 1 H), 7.08 (m, 1 H),
methylpiperazin-1- 6.68 (m, 2 H), 3.92 (s, 3 H), 2.64
ylquinoline-3- (s,4H),2.38(s,3 H),2.33 (s, 4
carboxamide H), 2.17 (s, 3 H)

135 | 4-[(2-Chloro-3- 10.81 (s, 1 H), 8.90 (s, 1 H),8.32 | 440 | Intermediate
methylphenyl)amino]-7- | (s, 1 H), 7.69 (s, 1 H), 7.27 (s, 1 123
methoxy-6-(4- H), 7.05 (d, 1 H), 7.03 (s, 1 H),
methylpiperazin-1- 6.69 (s, 1 H), 6.54 (m, 1 H), 3.92
yl)quinoline-3- (s,3H),2.66 (s,4 H),2.40 (s, 3
carboxamide H), 2.33 (s, 4 H), 2.15 (s, 3 H)
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(m 1 H, 4.20 (g, 2 H, 3.50 ethoxyquinolin-6- (m 4

B oo, bl N 130 (201 CEutut 4 BVVAALM
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EZH ?B@?ﬁt{qiwsf?z & 11@»93 S%GSC%HMW{@WI ) am nlo
130] i‘f‘?%‘”é*f"‘é iRt i e A v el S R
8.31 424 Internediate 2ﬁ’é(my2 BhériA 05,6ﬁ‘ﬂi1hd]857- (s, |_|1
23y (m h. 686 (b9 B HEn B perazinti- o 72
18T | 4-[@Chidro2t (s, 3 H). 6%59 H))8.9T@] NED,i380- 31 444, | Fhtermediate
(& | Bodpolimiinbr: ol B Fu G B GG (| T res
8.3 31;@%}(%61@11 nedi at e 3HP|7f2!4l{ﬁ{ @mt]?emw znarfi Ig% D( ?4_ 1H)
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10 pressure and the residue partitioned between EtOAc and saturated aqueous Na,COj3 solution.

The organic layer was dried (Na,SO,), filtered and concentrated, and the residue was
crystallized from Et,0 / EtOAc to give 100 mg solid. NMR: 8.98 (s, 1 H), 8.46 (s, 1 H), 7.78
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3.98 (s, 3 H), 3.44 (m, 4 H), 2.78 (m, 4 H), 2.07 (s, 3 H); m/=: 545.

15
Examples 187-190

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

the appropriate starting materials.
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4-[(2.3-Dichlorophenyl)amino]-6-(4-glycolovylpiperazin-1 -y1)-7-methoxyquinoline-3-

carboxamide

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

methoxyquinolin-6-y1} piperazin-1-yl)-2-oxoethyl acetate (Example 186, 70 mg, 0.13 mmol),
KyCO;3 (0.5 g, 3.6 mmol), MeOH (5 mL), and water (1 mL) was stirred vigorously for 1 hour.

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

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

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

combined organic extracts were dried (Na,SO,), filtered, and concentrated under reduced
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Examples 193-200

The following compounds were prepared by the procedure of Example 192 using the

appropriate starting materials.

Ex. | Compound NMR M/z SM
193 | 4-[(2,3- 10.69 (s, 1 H), 8.85 (s, 1 H), 8.33 (s, 1 515 | Example
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7-ethoxy-6-(4-isopropyl- | 1 H), 6.65 (m, 2 H), 4.20 (g, 2 H), 3.35
1,4-diazepan-1- (m, 1 H), 3.10 (m, 4 H), 2.90-2.55 (m, 4
yDquinoline-3- H), 1.65 (m, 2 H), 1.45 (t, 3 H), 0.92 (m,
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4-[(2,3-Dichlorophenyl)
amino]-6-(4-isopropyl-

methoxyquinoline-3-

carboxamide

1,4-diazepan-1-yl)-7-

10.77 (s, 1 H), 8.92 (s, 1 H), 8.40 (s, 1
H), 7.79 (s, 1 H), 7.30 (m, 2 H), 7.20 (m,
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7.77 (s, 1 H), 742(m3|—|) 7.20 (m 177
di azepan-1-yl)-7- 2 H, 4.00 (s, 3 H, 3.50-3.10 (m 6
E—X?-wﬁz&m&yqu.nonnes 2.90 (m 2 H), 2.28 (m 2 H),

2. 1’@he(fmloxgmg compounds were prepared by a similar method to Example 201 using

15 the appropriate starting materials.

Ex. [ Compound NMR M/z SM
202 | 4-[(2,3-Dichlorophenyl) 12.15 (s, 1 H), 8.96 (s, 1 H), 8.45 (s, | 532 Example
amino]-7-ethoxy-6-{4-[(2S)- | 1 H), 7.95 (s, 1 H), 7.65 (d, 1 H), 7.40 175
2-hydroxypropanoyl] (m, 3 H), 6.99 (s, 1 H), 4.40 (m, 1 H),
piperazin-1-yl}quinoline-3- | 4.26 (q, 2 H), 3.55 (m, 4 H), 2.80 (m,

carboxamide 4 H), 1.48 (t, 3 H), 1.15 (d, 3 H)

203 | 4-[(2,3-Dichlorophenyl) 12.29 (s, 1 H), 9.05 (s, 1 H),8.57 (s, | 532 Example
amino]-7-ethoxy-6-{4-[(2R)- | 1 H), 7.96 (s, 1 H), 7.65 (d, 1 H), 7.50 175
2-hydroxypropanoyl] (s, 1 H), 7.40 (m, 2 H), 6.98 (s, 1 H),
piperazin-1-yl}quinoline-3- | 4.42 (m, 1 H), 4.25 (g, 2 H), 3.60 (m,
carboxamide 4 H), 2.80 (m, 4 H), 1.45 (t, 3 H),

1.20 (d, 3 H)
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Example 207

6-(4-Cyclopropyl-1.4-diazepan-1-y1)-4-[(2 4-difluorophenyl)amino]-7-ethoxvquinoline-3-

carboxamide

To a solution of 6-(1,4-diazepan—1-yl)-4-[(2,4-diﬂuorophenyl)amino]-7-
ethoxyquinoline-3-carboxamide (Example 183, 100 mg, 0.227 mmol) in MeOH (10 mL) was
added [(1-ethoxycyclopropyl)oxy]trimethyl silane (237 mg, 1.36 mmol), acetic acid (136 mg,
2.27 mmol), 4A molecular sieves (2 g) and sodium cyanoborohydride (291 mg, 4.54 mmol).

The resulting reaction mixture was stirred at reflux overnight. Water was added, the mixture

was extracted with EtOAc (3 x 30 mL), and the combined organic extracts were dried

(Naz2S0y), concentrated and the residue purified with an ISCO chromatography system to give
100 mg of a light yellow solid. NMR: 10.66 (s, 1 H), 8.89 (s, L H),825(s, 1 H), 7.65 (s, 1 H),
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carboxamide 1.82 (m, 1 H), 1.67 (m, 2 H), 0.40 (m, 2
H), 0.27 (m, 2 H)
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en ath 11— +—45 (IT‘ 1 H) 669 (Q 1
: l46[%%g:m ?re{ hoxyquq%]? ﬁ@@ﬂm 735 (9 1, o8 |(45# pExample
ﬂﬁciﬂ)j)hénygarzgloﬂ%v cmg@uamﬂe o% (561 am7.eb & (1 65] 180
’(4-cyc|Igp’ropy'1 (m H), 6.95 (m, 1 H), 4n%4 (q,2 H), 2.88
piperazin-1-yl)-7- (m, 4 H), 2.72 (m, 4 H), 1.70 (m, 1 H),
ethoxyquinoline-3- 1.52 (t, 3 H), 0.50 (m, 2 H), 0.43 (m, 2

carboxamide H)
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Example 216
4-[(2.4-Difluorophenyl)amino]-7-( 2-hydroxyethoxy)-6-(4-methylpiperazin-1-yquinoline-3-

carboxamide

To a solution of ethyl 7-(2-{[tert-butyl(dimethyl)silyl]oxy} ethoxy)-4-[(2,4-
diﬂuorophenyl)amino]-6-(4-methy1piperazin—l-yl)quinoline—3-carboxylate (Intermediate 162,
0.200 g, 0.33 mmol) and formamide (0.132 mL, 3.33 mmol) in DMF (5 mL), heated at 100°C
for 30 minutes, was added a solution of sodium methoxide in MeOH (0.5M, 0.85 mL, 0.43



211 6-(4-Cyclopropyl-1,4- 10.69 (s, 1 H, 8.80 (s, 1

H, 8.28 (s, 1 467 Exanple diazepan-1-yl)-4-[(2, 4-
wo007/119% (s, 1 H), 7.36 (m 1 H), 7.24 (s, 17FCT/GB2007/001338

di fl uorophenyl)amno]- 1 H, 6.97 (m 2 H, 6.70 (s, 1

Hy, 3.91 7-methoxyquinolinegg- (s, 3 H, 3.05(m 4

, 2.70 (m 4 H), carboxamde 1.82 (m 1 H), 1.67 (m
ml%oC?DAfté} 14 @10(11'31 théreatllon \/Qaé)?(cgolég1 wa?terz'% 2007/ %@9 %é%ée reaction
/ GB2007/ 001338 - d

migturelextipeled pitb gHPAC (Ux 50 ﬁlL‘JOT }(esc,omblrid)i ,or@nﬁ%xfrﬁcts Gzeﬂé')concentrated

an8 te%%b\ét‘gtam%nca&(?n Eff%gp ]IJiltIOIé a}_ﬁ R/P'g T%—Izly 1 gxaﬁs added The mlxture was

alldedhtostang ifmlyh@uanmeﬂ ¢10(ih) ﬂas*d}lded%n?%he%rﬁixﬁ&e {j'))as ex%ra%éd with
- m

5 bR (Gl mL). B omPIed Euppts i aenetp concegbered med the pidune
puﬂﬁ&ﬁw{tﬂtev@rsb&)has@ H‘PEC (I“Hé %I%d@t wagle%grs{amzsé (l?;(ar?e%/%f_ﬁtone) to give

85&’&((5&%'{)&310?‘1 Wafloﬁmﬁﬂ )laﬁw 163;]115, 8.35 301 ) 8.29 ) ] H), 7.66 (s, 1
H)77 @ﬁ&t( M), Y. izbgg 17H99 0(33617 3 5%@80 fsgre fl % ér?o{ Oﬁzi% 47H1)6 (Enng?ﬁ 3.79

(mrénh)i s{hiD), 4?31:4)(s YHB2.1813, 3TH)kH/2: 488.hoxyqui nol i ne- 3-

10 1.52 (t, 3 H, 055 (m 2 H), 0.48 (m 2 carboxam de
H) 214 6-(4-Cycl opropyl CD30OD 8.78 (s, 1 H), 7.23 (s,

Ex gm]g]e,lum Exanpl e pi perazin-1- yl% 7- Z 062(]9|d 1 H?S

- uor o- 5-

;hée( %’3OYJa‘l'éDcimpﬂundél\gaf?r?Hﬁredé)yﬁ)e Stlmlga)i'g@etlgq[dgfo Example 216 using the

¢ pdrany nhekidl no] 4 2.69 (m 4 H), 2.20 (s, 3
apmepﬂuiﬂo m%lhllanlll ne- 12- (r|:n|) 1 I—h 1.51 (¢, 3 H. 0.50

Exy Compgund ¢ o r boxafiMR0. 42 (m 2 H) 215 Mz[ SM
zlj(— R R S 8/ (A IR Jo BTN e ;4745 Tntermediate
Gﬁwtccbheriyl}d)mnol- 02 H)s7. 701-(8,18H) xw(gyphpngqyl , %692

(n

171G Mool | ikl ofi L B8 Gy 4 i

H) .
1.1562(4rhethBpieraz- SO MH),21. 1 (m, 9 133 8B mZ H§ar boxari de
H) 1-yl)quinoline-3- 2.81 (s,4 H),2.37 (s,4 H), 2.18 (s, 3

carboxamide H)

15 Preparation of Starting Materials

Intermediate 1

Ethyl 4-[(2,3-dichlorophenyl)amino]-7 -methoxy-6-(4-methylpiperazin-1-yl)quinoline-3-

carboxylate
20 A mixture of ethyl 6-bromo-4-[(2,3-dichlorophenyl)amino]-7-methoxyquinoline—3-

carboxylate (Intermediate 155; 400 mg, 0.82 mmol), tris(dibenzylideneacetone)
dipailadium(0) (60 mg, 0.066 mmol), (R,S)-2,2’-bis(diphenylphosphino)—1,1’-binaphthyl (124
mg, 0.20 mmol), Cs,CO; (390 mg, 1.2 mmol), and N-methylpiperazine (227 pL, 2.05 mmol)
in anhydrous toluene under N, was heated at 100°C for 18 hours. The reaction mixture was

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



Exanpl e 216 4-f(2,4-Di fluorophenyl)am nol -7-(2-h

dr oxyet hoxy -6-(4-nethyl pi perazin 1 yl)quinoline 3
w@aooboxewé de 5 To a sol ution of ethyl PCT/GB2007/001338

7-(2-{[tent-butyl (di methyl)silyl]oxy}ethoxy)-4-[(2,4-

di f 1 uor ophenyl ) am no] - 6- ( 4- ngs-hyl pi perazi n- 1-yl ) qui nol

i ne-3-carboxyl ate (Internediate 162, 0.200 g, 0.33
In ﬂla&@dlfsqrmarride (0.132 n, 3.33 nmol) in DMF (5

ated at 100C for 30 minutes, was added a

SOI EP? oyingeaIPawdsetanonicpraed by mao(i BinGlaMo KiteBredidte 1 using
the(hpﬂ?bpmegggyg]rﬂaqgﬁa@s PCT/ GB2007/ 001338 -84 mmol ).
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er 16 hours e reaction was cool ed, water (50 nlL)

Intas| Geipayndand the reaction m Xt UrleygINNACT €0 W TGy
== T conbined organic extracts wereé

Lo BERVIEN ~JA)
2 g :)n tm»lr‘léﬁ%éledﬁlfaoﬁl@fl}’lé?@@tl?]kbmmn| um fl uori de ISIO| Utlht@efinediate
1. Xture was all oy
t(o g? %%%@f%—y: ?e%g%?era%\ag???b?‘m&r{@ was added and tﬂgs
m XhfEbeRitext r act ed W|th Bt OAC |(3 x 10drrl‘:l)a.d ;I'[e
gentrated e :

3?2& Eﬁq [S%?%;Hh °r°p ]i}%ﬁse phace HPLC. Thesgr pdigermediate

wag metlhoxysi-6l- llnethgl@lp(ekﬁman@ waesineng) to give

(56% . B ondieve! | ow sol i . PRagRaRIY 15 (s, 1H, 883
(s, BEB YBl29 (s, 1 H), 7.66 (s, 1 H., 737(t,10_’
4H% EZh}Z@ [(2;4 dﬂﬂub%ph@n mﬁr{B] 74 H)(;m z‘}gﬁ)\bz ;6n)(,8 htemmediate
I(—|) n?t@m%(‘* met lplpzlam’-l(sl)qm&mp- n/z: 458. 10 |167
Exclgmaﬁoo%}lgteThe fol  owi ng conmpound |was prepared by a
simlar nethod to Exanple 216 using the appr opr | it e
5 st albthyhd-[(3- émhlatoph&yl)aﬁimq}dund Nﬁi Mz SM 217 Intermediate

i 2. 10 6 8 (s, 1H, 88
?s[ (.%th%%%ro P?}B’d?gqééns IP‘?Jér ophenyl)aminol- H), 150
s, carbu;ylataf 30 (s, 1H, 7.23 (t, 163

—~

7 h rnxuaf hoxy) - Z_08 (S 1 H. 6.84 (rr 2
6 H) yy;- o4 élﬁluﬁ@plﬁﬁpwﬁﬁfp@ﬁ)h% n- (t 3 12H23,1 ?’ 184(r|_r| InZermediate
m3thBRy-6horghdhn-4-1 oline-g- 2. 2 |
;? B7 4 I—Brg é‘@n4§rq¥n))%ﬁl4 §c]ar boxafi de H) 15 67
Pre ﬁaé‘(?%i‘tﬂ?é% of Starting Materials InternEdl at2 (1
Z mat hoxv- 6-
l:t ‘] ICII )all ||U T rretTTreyey \ .

7 e %@F’gﬂ@f“a@’ﬂb@’ b Qﬁfl Yne 3 Farboxyl ate Intermediate
methoxy-6-morpholin-4-ylquinoline-3- 166
carboxylate

8 Ethyl 4-[(3,4-dichlorophenyl)amino]-7- Intermediate
methoxy-6-piperidin-1-ylquinoline-3- 166
carboxylate

9 Ethyl 4-[(2,3-dichlorophenyl)amino]-6- Intermediate
methoxy-7-(4-methylpiperazin-1 -yl)quinoline- 168
3-carboxylate

10 Ethyl 4-[(3,4-dichlorophenyl)amino]-6- Intermediate

methoxy-7-(4-methylpiperazin-1 ~yDquinoline- 169

3-carboxylate




20 A m xture of ethyl _ _ _
6- brono-4-[ (2, 3-di chl or ophenyl ) am no] - 7- net hoxyqui nol i
wWoee3A1wa¢ boxyl ate (I nternedi ate 155; 400 ng, BCBE&B2007/001338

mol ), tris(di benzylideneacetone) dipalladiunm(0) (60
ng, 0.066 mmol), ﬁ
(R S) 2 2' - b| S(dl phenyl phosp |no) 1 1' - bi napht hyl (124
U T1ITTYT 7, wLWJ \ugo m -l.-l_ :'T‘.'T‘SJ.\
IR mﬁ‘?ﬂpﬂflﬂéram ne (227 L, 2.05 mo M/Z/NMBnhydrousSM
1ol Uigng d = eIC G P 18 nours eormodiat
trlea( ot Fl%nm:ﬂn@% ulyéowgﬁengg 1'1| Z%ehg Y )Ecent rated, andt etmediate
t he | 6r(traetinilpipgrazinfliduinplineer se phase HPLC to gi VETO
117 % solid; mz: 489. WO 2007/ 119046
pcT] (309001338 - 85- I nt er edi at bs 2- 154 The
120l | Evhyhg-[@@m%lﬁd)‘pha@l)@mmﬁ?pwﬂﬁﬂyb /5@ et :mdt S| M | @kermediate
to dlatel sing. ¢ eapproplatesar ing
ot BRSPS et SORGofE kv, SN P |
Et hy bbb 2%4 di chl or ophenyl ) ani no] /- I nternmedi ate
hoX\/- (2/ (4-net hyl pi perazin-1-yl)quinoline- 165
13. ¢ hEBk{H @sdediBuaoplangl)jiizo B7-gthoky-of ophenyl ) am no] | Ttermediate
Inte 'i'i?di{é'lﬂl:
net hoxy- §4n%1tqwnf)lgllep3e?aég?x 1aie yl ) gbi nol i ne- 16_6 170
18- C aEthyw[(atzledié.hlaobyény@mﬁl{na] Z-othiokyupr ophenyT ) ami no infermediate
458| | nt er te. .
et g r@ Aﬁ%]ﬁWPlﬂTep%Faé]%‘?xﬁﬂaie yl ) qli noli ne- 167 |172
18- CAERQKEL At6ri-dufek Rakibnl Dipetaslh G0 O 9BNENYT Jam MO Fftermediate
I nt =rﬁlgd| zgtte nmet h gdf 6511?7%? hol i n- 4t yl qui nol i ne- 3- 1Eém
car hobyH (6t %‘d@hgqumncﬂ di f | uor ophenyl ) ani no] - 7}-155
I nt epapdia kI gor phol i n- 4¢yl qui nol i ne- 3-| 167
car gl;é? %OIIHEE\E}%E%F}?% 4-di chl or ophenyl ) am no] - 7
16 nt aE‘vhszbl‘i é(tZeI -diffe¢rhphepy Bamino phdlom- 4 45qui nol i ne- 3-| ThéPmediate
carp he 8 Eth i chl or pphenyl ) am no] -|7-
I ntp ry% é}yé"lp%?%i?i’q%&&‘&éfi di n- 1} yI qui nol i ne- 3-| Y86
‘ carboxylate
17 Ethyl 4-[(2,3-dichlorophenyl)amino]-7-fluoro- . Intermediate
6-(4-methylpiperazin-1-yl)quinoline-3- 174
carboxylate
18 Ethyl 4-[(2,4-difluorophenyl)amino]-7-fluoro- Intermediate
6-morpholin-4-ylquinoline-3-carboxylate 173
19 Ethyl 4-[(2,3-dichlorophenyl)amino]-5-fluoro- Intermediate
6-(4-methylpiperazin-1-yl)quinoline-3- 175
carboxylate
20 Ethyl 7-ethoxy-4-[(4-ethylphenyl)amino]-6-(4- | 463 Intermediate
methylpiperazin-1-yl)quinoline-3-carboxylate 176
21 Ethyl 4-[(3-chloro-4-fluorophenyl)amino]-7- 487 Intermediate
ethoxy-6-(4-methylpiperazin-1-yl)quinoline-3- 177

carboxylate




car boxyl ate 9 Et hyl

I nternedi ate . .
WOoreaonoxp4a - (4- met hyl pi per azi n-1-yl ) qui nol i ne- BGBGB2007/001338
3-carboxyl ate 10 Et hyl _ _
4-[ (3, 4-di chl orophenyl)am nog~6- Internediate

met hoxy- 7- (4- met hyl pi perazi n-1-yl ) qui noline- 169

=

4-[(2, 3-di chl or ophenyl ) am no] - 6-

STTarhoxytate—Wo—266+1+15646—RcH-CB2004-001338
It E@%’{S’HH M z/ NVR SM 11 Et hy! M/z/NMR SM
24- [ { Bufyt A1 AL RBRG Ry Ao e fiiog ] FrL o termediat
I nt er rrhgrtlji zg(l e 6-(4-$metyr?yl ﬁllragereazol ?1 l%)qw nol i ne- 3I-n ermediate
170 | S¢4msdwitiparezin-2-yixghipbline-3- 172
4- [ gar§6&g,ilaéwl orophenyl ) am no] - 7- et hpxy- 504
nt ernedirate 6- (4- net hyl pi perazi n-[L-yl ) qui nol i ne-_3-
2371| Ethat H6@23-ditldorbBhdoiyl)ythino]-7-ethoxy- | 517 | Intermediate
4-1(2,4-di fluoro Eeﬁ I_)ﬂm noj - 7- et hpxy- Internediate
6- ma%’%’S’i vV IPATAZ G LY é‘PP HeF-car boxy| ate 170 14d_Et hiyit
4- [ ( Gaox@iaeh! or ophenyl ) am no] - 7- et hpxy- I nternedi ate
6 [ rrl;_h.n}élg'i n-4-yl quinol ine-3-carboxylate 172 15 :
2&¢ hi/Péy} 41(@tckloro-Bdluesopbarbemiol §i pef 47 In)l - 57]5 , I]r;t%egmedwte
Intg i@ ihadakb - di chl or ophenyl ) am no] - 7-
met h%txygu?h%ﬁ%@éi%‘%%%ﬁ%at e 16 Ef hyl I
4- [ | roxglatd uor ophenyl ) am no] - 7- f | upr o- 445 .
o Hste 6—A4—rethH p: pefr azh--vl )qIJ! noline-i3- -
2%;5 Et:l:ig%gt;z%yé%’-& 1ﬂ;uo -ﬁ{” L)45’4 Intermediate
4- [ (2etByldhail)emnapnenydprdin] - 7- f 1 uoro-. I nter medi|atg
6- (4-.net &{I pi perazi n-1-yl)qui nol i ne-3- 174
car pdyRAtE-rerepgpe T S A
- ( 1 [‘—- {1 = T ITrermneat lCt .
26é_ holgthﬁ%fl[(% -Cli@y(? g Eflﬁlg%ﬂlﬂgp I?i%:né)if go;;ﬂlodg%ie 173 19 Intermediate
Et hwtﬁmqy(@mlmpbhﬂﬂﬂmm@nyﬂ} ani no] -(5-fl uoro- 1177
I nt eJa%%ﬁ{ee 6- (4- net hyl pi perazi n-1-yl ) qui nol i ne- 3-
175
27 Ethyl 7-ethoxy-4-[(4-ethylphenyl)amino]-6- 450 Intermediate
morpholin-4-ylquinoline-3-carboxylate 176
28 Ethyl 4-[(2,3-dichlorophenyl)amino]-7-ethoxy- | 490 Intermediate
6-morpholin-4-ylquinoline-3-carboxylate 171
29 Ethyl 4-[(2,3-dichlorophenyl)amino]-7-ethoxy- | 530 Intermediate
6-(4-isopropylpiperazin-1-yl)quinoline-3- 171
carboxylate
30 Ethyl 4-[(2,3-dichlorophenyl)amino]-7-ethoxy- | 516 Intermediate
6-(4-methyl-1,4-diazepan-1-yl)quinoline-3- 171
carboxylate
31 Ethyl 4-[(2,3-dichlorophenyl)amino]-7-ethoxy- | 489 Intermediate
6-(3-hydroxypyrrolidin-1-yl)quinoline-3- 171
carboxylate
32 Ethyl 4-[(2,3-dichlorophenyl)amino]-6-{4-[2- | 559 Intermediate
(dimethylamino)ethyl]piperazin-1-y1}-7- 171
ethoxyquinoline-3-carboxylate




car boxyl ate 20 Et hyl
7- et hoxy-4-[ (4-ethyl phenyl)am no]-6-(4- 463
WO nioemedé at e
met hyl pi perazi n- 1-yl ) qui nol i ne- 3-car boxylate 176 21

Et hyl

Intermedi ate

PCT/GB2007/001338

4-[ (3-chl oro-4-fluoropgenyl)am no]-7- 487

carboxylate

$ ..m Ry-piperaz-r—t—H-gtH-RetiRe—3-—I177
I@r a@iﬂpéﬁ' B\ 2007/ 119046 PCT/ GB20pYWedMBg -7 | $M
380P R WL T ;
Et hyl g&[ (Jg( 4-di cr01 %’gﬁ%%" er%thr% 7§4e6t hoxy- 503 Intermediate
I nt =61{*é62-m66107iﬁeﬂ(154)mmdzy1 bi per azi n- L-yl ) qui nol i ne- Bt71
172
Eth Vﬁ‘g][“?(gf%%é %?1 1ratoephenyl )am no] - /- et hoxy- 517
3itnt eEthetli-aBet-dichlobpBény)hiineB 7 &ZioRy-1} ¥17 qui nol T ne- 3} Intermediate
171
Et h /?Z‘?'F%@ﬁ’yél?ﬁr%ﬁb%ﬂ)ﬁ‘iuﬁ?ﬁné%enyI Yan} no] -7- 474 172
| nt eedBsliyadie et hoxy- 6- mor phol i n-4-yl qui nol i ne-3- [178
carboxylate 25 Fthyl 7-ethoxy-4-[(2tfluoro-5- 454
3F nt pE -5 &-diffperaphepiRanyiny frethoky-6| #5 phol | n- 4- 1[7/Rtermediate
yl qbing! b 6
Et h,/FK@%?]gﬁ)c%r%?{)p%%lﬁ(grﬁlgp enyl)anj no] - 7- 454 170
I nt ceareakiybte et hoxy- 6- nor phol i n- 4-)l qui nol i ne-3- 177
3kh ﬁ%kﬁ@f@%%z(%wﬁw&%@ﬁw)7am' Al 6- 450 Intermediate
| nt psthedi-&{Leth holnl Nydquihdiiab 3ol | pe- 3- car boxyl at ;78
176/ 28 Et hyI 4@“?6)‘é - di Zﬁ? or ophenyl ) am no] - 7- et hoxjy-
490| 7350 BY I at e
35~ TOEmYP} Lo & ¥ 1A TR 7129 -
Et hy| 49[ (2 e o?%pﬂ‘? TR 'X? A hoxy- 530 | Intermediate
| nt eﬂlmnganqhylphenyl)ammo]qulnohne 3- 179
6- ( calrl??ciq(g[a éoyl pi perazi n-1-yl)qui nolj ne-3- 171
carb
3&t hyEdy[ 4- KB&hﬁir@mebﬂjphﬁ@Y)bﬂlﬁmlﬂO] /508t NoXy- 9516 | Intermediate
Interﬁ&di ?4eh . . o
6- (Ut Yh@' -qthylpiperzianaDainalingdr nofl i ne- 3- 171 177
carboxylate
39 Ethyl 7-ethoxy-4-[(4-ethylphenyl)amino]-6-(4- | 477 Intermediate
ethylpiperazin-1-yl)quinoline-3-carboxylate 176
40 Ethyl 6-[4~(2-cyanoethyl)piperazin-1-yl1]-4- 541 Intermediate
[(2,3-dichlorophenyl)amino]-7- 171
ethoxyquinoline-3-carboxylate
41 Ethyl 4-[(2,3-dichlorophenyl)amino]-7-ethoxy- | 503 Intermediate
6-(4-hydroxypiperidin-1-yl)quinoline-3- 171
carboxylate
42 Ethyl 7-ethoxy-4-[(4-ethylphenyl)amino]-6-(4- | 477 Intermediate
methyl-1,4-diazepan-1-yl)quinoline-3- 176
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Et hyl 4-[ (2, 3-di chl orophenyl ) am no] - 7- et hoxy- 489

WO paoen nodé at e
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6- ( 3- hydr oxypyrrolidi n-
car boxyl ate 32 Et hyl

4-1(2, 3-di chl or ophenyl ) am noge 6-{ 4-[ 2- 559

I nternedi ate

PCT/GB2007/001338

(d| et hyI am no) et hyl ] pi perazi n-1-yl }-7-

T TUXYgur ot ne—3—catr-beyaterWo—200-44119046.
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4472 | Ethat H06A- «aﬂeoraﬁhdﬁyhg&hmo] 7-ethoxy- | 471 Intermediate
4- [ %ﬁéd fluoro Eg'h amlno] 7-ethpxy- 485 170
I nt T @?’%‘P@'pl%er@ VHYIBSISTazi n- 1f yl ) qui nol i ne- 3}
170| cabodytxy| ate 36
Ethyl 4-T(3.chlorg-2-fl yorophenyl)an nol-7- 501
4P nt 3}5%5% gt?’é‘ dlchlorophenyl)ammo] 7-ethoxy- | 531 Intermediate
et hoyys. @o?t%p%l%ﬂ%fa?irﬁple&%lﬁbﬂleﬁél )qui poline-3- 178 | .,
car JOX
7- el $ Y@If(4 ethylplperazm 1y|) 4-[(2-148; g n
e ap-rel-gui-noline-3-
4§ Ef(l:ﬁgfrj%g(z% cg léorg@egdll)%ﬂunojﬂ/ 'é't'ho 9 .Intermedlate
G{ébisbpuropylﬁrpfeﬂaumrloplbxﬁﬂwmw no] -[7- 501 Inter nedigje
et hpxy,- Ea4 et hyl pi perazi n-1-yl ) quipoline-3- 177
car b‘@%ﬂ g 39 Et hyl L
47 - etE@y%-fk?lchﬂ)r&‘zﬂmb%ﬁ%)bﬁmﬂ IR T S Intermediate
I nternedi ate
et hy$prper-tzisoropyipiperarindtylimmimglicar boxyl ate 176 4078
Et hiy4_ 654 §flz{tu2 cyanoet hyl ) pi perazi n-{1-yl ]-4- 541
| nt er nedi [ (2. 3-dichl orophenyl )alm nol-7- 171
4%t hiokthyjui-etbbiyref(3-fhmrdsxyl at e 515 Intermediate
methylphenyl)amino]-6-(4-isopropylpiperazin- 179
l-yl)quinoline-3-carboxylate
49 Ethyl 4-[(3-chloro-4-fluorophenyl)amino]-7- 491 Intermediate
ethoxy-6-(4-isopropylpiperazin-1-yl)quinoline- 177
3-carboxylate
50 Ethyl 4-[(2,4-difluorophenyl)amino]-7-ethoxy- | 484 Intermediate
6-(4-methyl-1,4-diazepan-1-yl)quinoline-3- 170
carboxylate
51 Ethyl 4-[(2,3-dichlorophenyl)amino]-6-(4- 517 Intermediate
isopropylpiperazin-1-yl)-7-methoxyquinoline- 155
3-carboxylate
52 Ethyl 4-[(2,4-difluorophenyl)amino]-6-(4- 484 Intermediate
isopropylpiperazin-1-yl)-7-methoxyquinoline- 167
3-carboxylate




41 Et hyl 4-[ (2, 3-di chl orophenyl ) am no] - 7- et hoxy- 503

I nternedi ate

waZm7/1cmmboxyl ate 42 Et hyl _
7- et hoxy-4-[ (4-ethyl phenyl)am no] -6-(4- 477

6- (4- hydr oxypi peri di n-

1-yl)quinoline-3-
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128 | Ethyl 4-[(5-chloro-2-methylphenyl)amino]-7- | 484 Intermediate
ethoxy-6-(4-methylpiperazin-1-yl)quinoline-3- 218
carboxylate
129 | Ethyl 7-ethoxy-4-[(4-methoxy-2- 479 Intermediate
methylphenyl)amino] -6-(4-methylpiperazin-1- 219
yDquinoline-3-carboxylate
130 | Ethyl 4-{[2-chloro-5- 538 Intermediate
(trifluoromethyl)phenyl]amino} -7-ethoxy-6-(4- 220
methylpiperazin—1-yl)quinoline-3—carboxylate
131 | Ethyl 4-[(2,4-difluorophenyl)amino]-7-ethoxy- | 485 Intermediate
6-(4-methyl-3-oxopiperazin-1-yl)quinoline-3- 170
carboxylate
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methoxy-7-(4-methyl-1,4-diazepan-1- 223
yDquinoline-3-carboxylate

139 | Ethyl 4-[(2—chloro-3-ﬂuorophenyl)amino]-7- 487 Intermediate
ethoxy-6-(4-methylpiperazin-1 -ylquinoline-3- 224
carboxylate

140 | Ethyl 4-[(2—ch10r0~3-ﬂuorophenyl)amino]-7- 501 Intermediate
ethoxy-6-(4-ethylpiperazin-1 -yDquinoline-3- 224
carboxylate

141 | Ethyl 4-[(2-chloro-3 -fluorophenyl)amino]-7- Intermediate
ethoxy-6-(4-isopropylpiperazin-1 -yl)quinoline- 224
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4.20 (q, 2 H), 2.70
(s,4H),2.40 (s, 4
H), 2.30 (s, 3 H),
2.20 (s, 3 H), 1.40
(m, 6 H)
147 | Ethyl 7-ethoxy-4-{[2-fluoro-3- 9.55(s, 1 H), 8.87 Intermediate
(trifluoromethyl)phenyl]amino} -6-(4- (s, | H), 7.45-7.15 | 226

(m, 5 H), 4.28 (g, 2
H), 4.12 (q, 2 H),
3.90(s,4 H),2.42
(s,4H),2.22(s,3
H), 1.45 (t,3 H),
1.21(t,3 H)
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H), 7.15-7.05 (m, 3
H), 4.20 (q, 4 H),
2.90 (s, 4 H), 2.42
(s, 4 H), 2.20 (s, 3
H), 1.40 (¢, 3 H),
1.25 (t, 3 H)

4-[(2-chl or o- 4- et hyl phenyl ) ami no] - FH),2.&8s(4H),1 H),
Stgzx;ngezgeﬁé?m pi perazin-1-yl)qujn 28?( é}g 2%% 1
H,|7.50 (s, 1 225 carboxylate H), (5,391)(2535 (n, H)
7.10 (d, 1 H, 6.90 (d, 1 H), 6.771%5 , 5
(g, /2 H, 4.20 (g, 2 H, 2.70 (s, H) , 240 (S 4
14 , | Bth3D4-(@-chiordit-fluodo-20 (s, 3 H), [M949(s 1 H), 891 | Intermediate
methylphenyl)amino]-7-ethoxy-6-(4- (s, 1 H),7.57(,1 228
methylpiperazin-1-yl)quinoline-3-carboxylate | H), 7.29 (s, 1 H),
7.00 (d, 1 H), 6.75
(s, 1 H),4.32(q, 2
H), 4.20 (q, 2 H),
2.75 (s, 4 H), 2.40
(s, 4 H),2.21 (s, 3
H), 2.10 (s, 3 H),
1.45 (t, 3 H), 1.37 (t,
3H)
150 | Ethyl 4-[(5-chloro-2-fluorophenyl)amino]-7- 9.60 (s, 1 H), 8.89 Intermediate
ethoxy-6-(4-methylpiperazin-1-yl)quinoline-3- | (s, 1 H), 7.35 (m, 2 | 229
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152 | Ethyl 4-[(2-fluoro-4-methylphenyl)amino]-7- | 484 Intermediate
(2-methoxyethoxy)-6-morpholin-4- 231
ylquinoline-3-carboxylate

153 | Ethyl 4-[(2-fluoro-4-methylphenyl)amino]-6- | 525 Intermediate
(4-isopropylpiperazin-1-y1)-7-(2- 231
methoxyethoxy)quinoline-3-carboxylate

154 | Ethyl 4-[(2-fluoro-5-methylphenyl)amino]-6- | 525 Intermediate
(4-isopropylpiperazin-1-y1)-7-(2- 232
methoxyethoxy)quinoline-3-carboxylate

Intermediate 155

Ethyl 6-bromo-4-[( 2.3-dichlorophenyl)amino]-7-methoxyquinoline-3-carboxylate

A mixture of ethyl 6-bromo-4-chloro-7-methoxyquinoline-3 -carboxylate (Intermediate
233; 1.0 g, 2.9 mmol), 2,3-dichloroaniline (535 mg, 3.2 mmol), acetic acid (900 pL) and
DMF (8 mL) was heated to 100°C for 2 hours. The reaction mixture was poured into ice

water, the pH adjusted to 9 with 0.1 N NaOH and the resulting precipitate filtered to give 900
mg of a solid; m/z: 471.

Intermediates 156-232

The following compounds were prepared by a method similar to Intermediate 155

using the appropriate starting materials.
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(2 pethoxyet hoxy)-B-norpholin-4- 231 vl quinol i ne{3
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yDquinoline-3-carboxylate
160 | Ethyl 4-[(2,4-difluorophenyl)amino]-7-(2- 501 Intermediate
methoxyethoxy)-6-(4-methylpiperazin-1- 277
yDquinoline-3-carboxylate
161 | Ethyl 4-[(2-fluoro-4-methylphenyl)amino]-7- | 497 Intermediate
(2-methoxyethoxy)-6-(4-methylpiperazin-1- 277
yDquinoline-3-carboxylate
162 | Ethyl 7-(2-{[tert- 601 Intermediate
butyl(dimethyl)silyl]oxy} ethoxy)-4-[(2,4- 284
diﬂuorophenyl)amino]-6-(4-methylpiperazin-
1-yl)quinoline-3-carboxylate
163 | Ethyl 7-(2-{[tert- 617 Intermediate
butyl(dimethyl)silylJoxy} ethoxy)-4-[(3-chloro- 284
2-ﬂuorophenyl)arnino]-6-(4—methy1piperazin~
l-yl)quinoline-3-carboxylate
164 | Ethyl 4-[(2-chloro-3-fluorophenyl)amino]-7- 517 Intermediate
(2-methoxyethoxy)-6-(4-methylpiperazin-1- 277
yDquinoline-3-carboxylate
165 | Ethyl 6~bromo—4-[(2,4—dich10rophenyl)amino]- Intermediate
7-methoxyquinoline-3-carboxylate 233
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175 | Ethyl 6-br0mo-4—[(2,3-dichlorophenyl)amino]- Intermediate
5-fluoroquinoline-3-carboxylate 243
176 | Ethyl 6-bromo-7-ethoxy-4-[(4- 445 Intermediate
ethylphenyl)amino]quinoline-3-carboxylate 240
177 | Ethyl 6-bromo-4-[(3-chloro-4- Intermediate
ﬂuorophenyl)amino]—7-ethoxyquinoline-3- 240
carboxylate
178 | Ethyl 6-bromo-4-[(3-chloro-2- 469 Intermediate
fluorophenyl)amino]-7-ethoxyquinoline-3- 240
carboxylate
179 | Ethyl 6-bromo-7-ethoxy-4-[(2-fluoro-5- 449 Intermediate
methylphenyl)amino]quinoline-3-carboxylate 240
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189 | Ethyl 6-bromo-4-[(2-chloro-3- 463 Intermediate
methylphenyl)amino]-7-ethoxyquinoline-3- 240
carboxylate
190 | Ethyl 6-bromo-7-ethoxy-4-[(3-fluoro-2- 447 Intermediate
methylphenyl)amino]quinoline-3-carboxylate 240
191 | Ethyl 6-bromo-4-[(3,4-diﬂuoropheny1)amino]- 437 Intermediate
7-methoxyquinoline-3-carboxylate 233
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202 | Ethyl 6-bromo—4—[(2,3-diﬂuorophenyl)amino]- 452 Intermediate
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203 | Ethyl 6-bromo-4-[(2,3- 444 Intermediate
dimethylphenyl)amino]—7-ethoxyquinoline-3- 240
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211 | Ethyl 6-bromo-4-[(2-fluoro-5- 433 Intermediate
methylphenyl)amino]-7-methoxyquinoline-3- 233
carboxylate
212 | Ethyl 6-bromo-4-[(2,5-difluorophenyl)amino]- | 437 Intermediate
7-methoxyquinoline-3-carboxylate 233
213 | Ethyl 6-bromo-4-[(3-chloro-2- 449 Intermediate
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carboxylate
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220 | Ethyl 6-bromo-4-{[2-chloro-5- 519 Intermediate
(trifluoromethyl)phenyllamino}-7- 240
ethoxyquinoline-3-carboxylate
221 | Ethyl 7-bromo-4-[(2-fluoro-5- 435 Intermediate
methylphenyl)amino]-6-methoxyquinoline-3- 236
carboxylate
222 | Ethyl 7-bromo-4-[(3-chloro-2- 455 Intermediate
fluorophenyl)amino]-6-methoxyquinoline-3- 236
carboxylate
223 | Ethyl 7-bromo-4-[(2,4-difluorophenyl)amino]- | 439 Intermediate
6-methoxyquinoline-3-carboxylate 236
224 | Bthyl 6-bromo-4-[(2-chloro-3- 469 Intermediate
fluorophenyl)amino]-7-ethoxyquinoline-3- 240
carboxylate
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methylphenyl)amino]-7—ethoxyquinoline-3- (s,1H),8.05(,1 240
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231 | Ethyl 6-chloro-4-[(2-fluoro-4- 433 Intermediate
methylphenyl)amino]-7-(2- 281
methoxyethoxy)quinoline-3-carboxylate

232 | Ethyl 6-chloro-4-[(2-fluoro-5- 433 Intermediate
methylphenyl)amino]-7-(2- 281
methoxyethoxy)quinoline-3-carboxylate

Intermediate 233

Ethyl 6-bromo-4-chloro-7-methoxyquinoline-3-carboxvlate

This compound was described in WO 2002092571, and prepared in accordance with

the procedures described in Burke T.R. et al., J. Med. Chem., 36 (1993) 425-432.

A solution of ethyl 6-bromo-7-methoxy—4-oxo-1,4-dihydroquinoline-3-carboxylate
(Intermediate 234; 8.0 g, 0.025) in phosphorous oxychloride (100 mL) was heated under

reflux overnight. After cooling, the solution was carefully poured into ~400 mL of ice water

with stirring. The resulting mixture was made just basic with 2N NaOH and extracted with

10 EtOAc. The organic layer was washed with water, dried (N 2;50,), and concentrated under




10

15

20

25

30

H, 1.30 (t, 3 H 228 Ethyl
6-brono-4-[(2-chloro-4-fluoro-5- 9.80 (s, 1 H), 8.95
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240 carboxyl ate , 1.5 S, , 7.
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433 | nternedi ate nmethyl phenyl')am no]-7-(
Whits sl yet hoxy) qui nol i ne- 3- car boxyl at e 232 .
Ethyl6 chloro-4-[(2-fluoro-5- 433 Internediate

nmet h henyl ) am no] -7-(2- 281
Intermeglap 235y ) I-

Diethyl {[(4-bromo-3-methoxyphenyl)amino]methylene}malonate
To a solution of 4-bromo-3-methoxyaniline (25 g, 0.12 mol) in CH;CN (150 mL) was
added diethylethoxymethylene malonate (27 mL, 0.13 mol). After 20 hours, the solvent was

removed under reduced pressure and the residue dissolved in EtOAc. Hexane was added, and

the resulting precipitate collected to give 37 g (80%) off-white solid. "H NMR: 10.68 (d, 1 B),
8.38(d, 1 H), 7.52 (d, 1 H), 7.20 (d, 1 H), 6.91 (dd, 1 H), 4.20 (g, 2 H), 4.11 (q,2 H), 3.86 (s,

3 H), 1.23 (m, 6 H); m/z: 372.

Intermediate 236

Ethyl 7-bromo-4-chloro-6-methoxyquinoline-3-carboxylate

A mixture of ethyl 7-bromo-6-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylate
(Intermediate 237; 4.0 g, 11.6 mmol) and phosphorous oxychloride (80 mL) was heated at
reflux for 2.5 hours. The solution was cooled, and poured carefully onto ice (800 g) with
stirring. The mixture was carefully neutralized with 2N NaOH, and the resulting precipitate
was filtered, washed with water and dried to give 3.8 g white solid. '"H NMR (CDCl3): 9.00 (s,
1 H),8.32 (s, 1 H), 7.54 (s, 1 H), 4.43 (q, 2 H), 4.02 (5, 3 H), 1.39 (t, 3 H).

Intermediate 237

Ethyl 7-bromo-6-methoxvy-4-0xo-1 4-dihydroquinoline-3-carboxvlate

A solution of diethyl {[(3-bromo-4-methoxypheny!)amino]methylene}malonate
(Intermediate 238; 10 g, 0.027 mol) in warm dipheny] ether (100 mL) was added dropwise
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0\%@ | ﬂinhrﬁﬂ?es(f(ge Qﬁﬁ% dl&)hm)l(yl eﬁler (1 q0 H%r%ﬁﬂl 3vrs, glegea@gplb@y@gure was

br ono- 7
copl;@eand(ppﬁplemmmeaﬂéo 284; waS alded,to theQ3fd m'afén@lh Q/ﬁﬂ:ﬁ Wa Yibered and

d ated d
wiYER! tﬁ)héxag% Siye {'Lgﬂhitﬁ golidy H@Ie\%ﬁlf nbﬁje%ﬁq ﬁ,ﬁg T (ef UML), .65 (s, 1

over ni

H)péazeqizlfm),ggs@gmu 08 (t g:ﬁ)vvater wth stirring. The
resulting m xture was nade’just basic wth 2N NaCH and

extracted with 10 Et OAc. The organic | ayer was washed

Intthinddided £y, dried (Na2SO4), and concentrated under WO
—.2007/ 119046 PCT/ GB2007/ 001338 -110 reduced pressure
ch3phefyDamiu methslehe}@halonlgkeNNR 9 14 (s,

4.42 2 H,
R S() ﬁ‘ﬁ%g ﬁé'br%“%'htetthoxém ine (ismodisks 2990 & 28w and
dieptg/ e@oamgthylﬁwhramezs eehﬂozw 24BN PinlCH,CN %6OOI?L) dvivaestsﬁwd for 2

hotk df‘i@/sgfv otw nol i ne- 3- aar boxvl ate A sol uti '

) 1T (4B SRS AP RG LB eéﬁ?ﬁu)cmrﬁﬁ}lf?eRPm’%ﬁh}amn ofithe eesidue from

exahn enddi whie: s3B! 9 '

sk che 16 108 GOSBO b | MUEEL AL 1
é d )ng%l %Héﬁy‘ﬂ 22{met Hy, ]3% (M), Af30ém, BHhour s, the

sol ution was cooled, diluted with hexane (200 niL),
and the resulting preci pitate collected to give 8.9 g
Intexnediate239 10 white solid. Internediate 235 Diethyl f

3-BréfoRLANRs SR 0Xyphenyl am no] met hyl ene} mal onate To
a solutron of 4-broino-3-nethoxyaniline (25 g, 0.12

nol The tﬁle@lel@@bm(dl\ﬁﬁ pnép)aredaﬁcor&ﬁ @cﬁﬂﬁ@ grocedure 11113L1u YI =Y. and

Mufffc ?g{lyligi ﬂpcmcg?egvgqa ? a&gl),?%]nﬁ?/ed under rZaduced

pressure and the residue dissolved in Et OAc. Hexane

ntdBS. of dg and the resulting precipitate collected to

—gv-v-g-% (80% off-white solid. 1H NVR 10.68 (d, 1

Ethi) 6-brotho3BcH16ko- et 7.20 (d, 1 H), 6.91
(dd, 1 1), 4.20 ,qumégne(’gj?ﬁ’%"%?tez H, 3.86 (s. 3
H, 1.23 (m 6 H) mz: 372. 20 Internediate 236 Ethyl

Prephrio@Rp- 4- chl or o- 6- met hoxyqui nol i ne-3 -carboxvl ate A
m xture of ethyl

7 Wy Binius Dﬁghmpmmoezeexhdxmmmgrdamrdstpimdmﬁe 3: GRRA%N
(Intérﬁlteﬁlate 241; 16.8 g, 49 mmol) and phosphorous oxychloride (40 mL) was heated at

reflux for 16 hours. The solution was cooled, and poured carefully into ice water (~500 mL)

with stirring. The resulting solid was filtered, washed with water and dried to give 17.1 gofa
light brown solid. "H NMR: 9.13 (s, 1 H),8.54 (s, 1 H), 7.63 (s, 1 H), 4.39 (m, 4 H), 1.46 (t, 3
H), 1.38 (t, 3 H).

Alternative preparation b)

To a solution of diethyl {[(4-bromo-3-ethoxyphenyl)amino]methyl}malonate
(Intermediate 242; 52.9 g, 0.137 mol) in toluene (125 ml) was added POCI, (209.9 g, 125 mL

1.37 mol). The reaction mixture was stirred at 110°C for 48 hours, cooled and concentrated
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(Internmedi ate 237; 4.0 g, 11.6 nmmol) and phosphorous
oxychloride (80 nL) was heated at 25 reflux for 2.5
whowra190dhe sol uti on was cool ed, and poured car€f/GBRo07/001338
onto ice (800 g) with stirring. The m xture was
carefully neutralized with 2§,NaCH and the resulting
precipitate was filtered, washed vvlth vvater and drled
9.00 (s,
onfge 954 By 1l g corclpacs ah £ NG, Son un o
m&r& gadwhd evolved hnfithe Bsuling s38d hat BlteRE ivilsReddifh &k.hY: C03 and

- br ono- 6- nethoxv 4- 0x0-1 4-di hydrodui nol i ne-3-car
Wa}t%ﬁ gndahenlugried i gt MRQH (200 mL), cooled and filtered to give 42 g of an
4 If, ono- 4- met hoxyphenyl ) am no] net hyl ene} mal onat e
(na#%gg?aedlate 238; 10 g, 0.027 nol) in warm di phenyl
et her (100 inL) was added dropw se WD 2007/11??46
38 -111 over 15 mnutes to refluxing
£ﬂ§%%@§§§% Lé of (100 nL). After 3 hours, the reaction
mi x tTethylgasine (d@tSIl@d 12@11&611) pat dded tn Q.Isb@?siolﬁl)z Q-Hﬁd&}]o-gﬁs
added t t.he oI| te |, which was filtered an
e TR ehE R PR 15t | B o) M el CaP Loy nc WRRIRO L) ot
anthidnd te(rﬁ;eralmé")??he%u%nil&l wils dilkred Zntﬁ% s()ﬁltloﬂ wakbbtathed Ak ‘Bénhasw

d( H, 1.28 (t, I nternedi ate 2
mlﬁugg ikia ﬁltere through diatomaceous earth (4 kg washlng the cake with toluene (10 L)

andl me%q{%a Tyér gsgallafeaw@&e&aﬁ&a%&&%&@%ﬁs%ﬂsé 5% é%”gf 6 dy the

sol ution o r ono- 4- met hoxyani I 1 ne nter nme
migtyge. DietBylethoxyaneghydens| palematt (28168 kpyll18 mol) was added slowly to the

tol?%%%nﬁ%f\}\g%’}ogw@égg ?atct)er thétSme!%gtalgl%d gen%le.f%tg&g Jg%)l\ygrhet an\qvgge\llnol
(76 Byroore dllstuﬂddaoutnmd@r(raﬂlcﬂi pissufeemomwy 85 &f). Th@iech&dn@émperature

Watf ke Heeas feaf g athlyssg %7( E%Lvﬂ’-ﬁospéga%d‘{xaéﬂaﬂ% (45.6 kg,
297 er)EB) a(ddéﬂ oxibr H-'B mnﬁlt&lT(léjneaéhoH)was ‘ﬁezﬁ&i IUDIO“*C tdver Baddds drbheld for
até | nt er nedi at e

a%é&ﬁ%rmﬂ%ﬁer@m?yw cooled tpril °Con émtlmé @M AEPLita Ehosphorous
oxﬁd}ﬁ&ﬁfe%ﬁd ﬁﬁl%ﬁ@ @5 O"Q) W&e }e!?ﬁovgg 8¢ ﬁgﬂﬁﬁlohrét J‘e'dh‘ce? é’ée} ur@f‘lq)o 150

pharm

mbpngfg-/"C) 1 tﬂh@nﬁé{ﬂ Ia} ‘éas;glge@@ldghehgmxture redlstllled (40 L of distillate
col@ec*?er ?%Trﬁﬁﬁ%%&fa% ("FHP {}8 Lﬂ‘ﬂ Wfag QJg eﬁ%n(;l)’ th%%s%ﬂl‘ﬁ%%m%ne cooled to 20-

Preparati on a
25 6Ch Flaagsulting ed xgiuﬂomwa}acddéd sioxh}yc(nvmq w50 alimnest3 comrdd gy |

o ShBep b BRIy BhnimictutuPlos s TR yer G5 1 atmiens
tem[;mi'aitum Tlmreddﬁloh ﬁuxtsre WdsavasddivitlofirhesTEP 0.e). Tabebsulting

t ter (-500_nL
susrf)ensrlcgldvva(fsasrt1(r31rfex!lj for orllr lc))efjore isolating on(a centrlﬁlge)The wet product was

slurried in ethanol (119 L) and heated to 70 °C. The slurry was cooled to ambient temperature
and the product collected by centrifuge, washed with ethanol (40 L) and dried under reduced
pressure (30 °C at 2 mbar) to give the title compound (30.8 kg, 86 mol, 73%).

Intermediate 241

Ethyl 6-bromo-7-ethoxy-4-0x0-1.4-dihydroguinoline-3-carboxylate

A solution of diethyl {[(4-bromo-3-ethoxyphenyl)amino]methyl}malonate
(Intermediate 242; 25 g, 64 mmol) in warm diphenyl ether (150 mL) was added dropwise

over 15 minutes to refluxing diphenyl ether (~250 mL). After 3 hours the reaction mixture
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with stirring. The resulting solid was filtered,
washed with water and dried to give 17.1 g of a Ilight
wheorni®aed id. 'H NVR 9.13 (s, 1 H), 8.54 (s, BCFAB2007/001338
7.63 (s, 1 H, 439 (m 4H, 1.46 (t, 3 H, 1.38 (t,
3 H. 30 Alternative preparagigan b) To a sol ution of
di et hyl
wids[ r A ] et hyl } malonate .
e P AR R R e R
wiiie)crygiadlingddbid, B@OYBh(UR 08ther wurifit?Fonyl, 1.37 nol). The
reaction mxture was stirred at 110C for 48 hours,
cool ed and concentrated WO 2007/ 119046
InRCTeEBPODR/ 001338 -112 under reduced pressure. The
DiEtS. | S C{lef uLIy treated with sat. NaHCO3 .
p =0romo: 3-ethoxyphedylhammedmeth Bglanated, and t he

resw stoihﬂ@n%@hib@og- Holx 1, YRS '- ' NaHCO3
and ter, and t hen sI%rri gézrﬁ’ﬁgg“’%gﬂd%@bo m),
ethogymetly lgprnalenetedil 8 enly, . IghelpindCHE M SAmL)ovanteed i 2 ours and
then HRhib 8 (BRPE VS 1 raf | Lethyl ami ne . (12. 8 kg,
126 not) \(\/as&ralgi(;g)gﬁ t 2E%&%§%)\g;rzsrsrie%lﬁv%dfm ?ngifﬁg@gessuge and the
reséduR aseyestliized dromyhimeutioivedts o GX9vif skigd, Wil watused Without further
Lglyspe (119 L) and water (60 L) at anbient
pu ation. . . .
tenperature. The suspension was stirred until a
sol uti on was obtained. The bi phasic 10 m xture was

filter hrough di atomaceous earth (4 kg) washing the
m@%ﬂ%‘ﬁ%ﬁ%&tol uene (10 L) and the aqueous |ayer
Etle/é pak@h@d-chneo-difseaidRglin RbABHE M8 Hitsiid 860 Aubndd3.
a L) to dry the m xture. D ethyl et hoxymetnytren
E “Jrembaxylaley 118 not) was added slowly to the
t Ol NeHRuSObUyP8-Rémd 9- Ay AL T
entle refl ux.}@To.I unéne fgﬁé" Aéthﬁgrﬁ%(d’uﬂ#%n% CRebogylate an et?‘yl 6-
brogosy-flppred-isroyauioslineetoarbokyate €atarmee i OD4470 @ g, 1899 @mol) was

siran PR e Ao LRERGL Bl e BB SRR e Bftressotine

- the raigtuge Wap, concitated thden kel dedopeedsurd Dand THHCRS(10 TYE) was added. The
f

: i h h d ‘held
il 8 ik 8Pk S E e EatiioR i s i by rsteshalth
EtCara T edtatiy 146t @as Bhaspisogy ﬁlt&éc}',c‘ctiﬁ&ﬁlirgt@c(lj ﬁﬂ%& %i’lluye%rﬁessure,

d(tﬁo L{(} were.r rmvied b istillation at reduc
anaIPeEs Pé‘ep‘("iftf‘é%i’% u omategranhy 10 Ausherepes gfattentt) togivs 0.15 g
4. 86)0 & 13N 6-bEdiBo-Mick ot §- i8S inblilees figdingki b 2t e
( %&ﬁ Ithlglgct ed) . 'Ic'et %ﬁ%ﬁ%ﬁlﬁgiﬁﬁeﬁgﬁé?&?%gﬁy%@é %&Zésdl H),
8.6 theS L ekl D482 dPel 4061 2H):tw=:234, @6 1GH g THISs) of ethyl 6-

brof@SUThdrH.e-HyRtbxSQlikd RS- e WY, (over,
e nut%déa%o cor’f? @Lol#&igng? 832@08‘? %%l gln])%/‘%o 936/111&‘?)(1?@’ éggt(t’ 1 H), 7.96
(d, 5.t (@n? B cladbibrialtle 7/933%g, 989 not) in water (296

L) at anbient tenperature. The reaction m xture was

washed with further THE (3.6 L). The resulting
Intargredite24h was stirred for 1 hour before isolating on

ent ri e. ,The wet product was
Eth{?)l 69bromo-7f-HL90ro-4-hv%iroxvqu1 01?ne-3-carboxvlate and ethyl 6-bromo-5-fluoro-4-

hydroxyquinoline-3-carboxylate

A solution of diethyl {[(4-bromo-3 -fluorophenyl)amino]methylene} malonate
(Intermediate 245; 6.00 g, 16.66 mmol) and diphenyl ether (10 mL) was heated to 250°C for

40 minutes. After cooling, hexane (10 mL) was added, and the resulting precipitate filtered
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25 slurried in ethanol (119 L) and heated to 70 C. The

slurry was cooled to anbi ent tenperature and the
w@e@dact4€ol | ected by centrifuge, washed wi th BPCTaBe007/001338

(40 L) and dried under reduced pressure (30 C at 2

nmbar) to give the title conﬁg nd (30.8 kg, 86 not,

73% . Internediate 241 30 E

6- br ono- 7- et hoxy- 4- oxo-
and weshed aviGaetars 29@119 @@Wo&%/g §180)pEadisht hrewn splidy pr inggluble
]n%_ JME QR 3- et hoxyphenyl ) ami no] et hyl } mal onat e

nt er medi at e 242; 25 g, 64 mmol) in warm di phenyl

et her (150 nm.) was added dropwi se over 15 mnutes to
IneefI a? di phenyl ether (-250 nL). After 3 hours the
—Lé%@iﬁgﬁng-‘% xture WO 2007/119046 PCT/ GB2007/001338
D1etﬂxsl113{(gmalaﬁﬁl©@| ﬂ@brot?i&fimmgﬂﬁlefhvﬁg}nﬁlb)namjde? to the

sol i ich was filtered to e . 8 0 ite

ory & iatiionel o Sisgtrenion o b o ciremdp e feesl on
etﬂogiﬂlﬁétﬁ?l@héﬁeﬁor?afezﬁa L ein'nrri‘ol) 1n CH3CN 15 mL) was st1rred for 6 days.

br onp- 3 ethoxyphenyl am nol netéy mal onat e
The g¢agtioromizgyre 2ap HHpred B Siveox 2eams (Ph o) (5 2 wjnte eolxl n%ﬂ\BMR 10.65

[ Vi t t I
@A TPRATD ¥ RRETROCRAL & LA, P (4R (. 6
H)heated to 75C for 16 hours. The solvent was renoved

under reduced pressure and the residue recrystallized
from hexane to give 25 g of white solid, which was
Inttepddiatd Dwut further 10 purification. Internediate

3. car boxyl at e and

et hysl suépéh@famf éthylhﬁ %ﬁlo% etﬁbW -oReL Aadihy o Rritolh O XpiioRylate
ture of

(Iréelmeélﬁt? 2AT5 21ug>r0d164nmalrnss@§£&lm%lé pryrélosidg srap Bsaedatndengigiux for

;ﬁflcmfé Arer coohng the reactlon mixture was poured carefully into 2 L of ice water and
rono-5-f | uor 0- 4- hydr oxyqui nol i ne- 3- carboxylate

neqitiralized with icencsnipated acwewsgarrmc@nq Fhemiscipitolgsvas selieeteddvashed with
r.ef L uxin o i d
iy e B BT RROR PG BRAEEL B £ 01 B gauclt. TRMR: 001
(s cmn); gL (atlad), Mmodes, 1MDIude ), RIEDs4 B4 &, 2dT)d 1 CHICNH),L038)3 H);
s added. The m xture was poured slowy into NaHCO3
MEdtion and the resulting slurry extracted with 20
Et OAc. The organic | ayer was dried (MpSO4), filtered,
concentrated under reduced pressure, and the resi due
Ingexpiedliage24%, col urm chr omat ogr aphy ( Et OAc/ hexanes
Et lai%rg Rb)s- étHO)QJI YExf i Jﬁillgvdrc(qﬁm%%le 9fca1%5§‘\ylhte
rono- 4-chl oro- 5-Tlruoroqui nol i ne- 3-car boxyl ate. 1H
NVRA gplation(of diethyH)[(3-benga4-ethoxyphepyl) agningingethylene jpalonate

(Irﬁ%ﬁ%l(a%%ﬂé i E’; g, OéQ S%anglf m \g’ar}_d) dlpﬂeﬂ{'l%ﬂﬁ% %0 rﬁ‘f)dwéls AddSh dropwise

ovler B0mminlies o eflox g ld;{ﬂiemyly:qﬁi @O0 in1ig- Aftﬂéir}hmxydt adfmix ] fHe reaction
96 2

wap c&gleg Tég Ir_ﬁsulllfg &@at(n(ous §(§11q)was agglééi heég%a cyc ?oh(sxdne an'&bpetroleum

ether (~150 mL of each) and the mixture filtered. The crude material was triturated with hot
hexane for 20 minutes to give 21g of a solid. "H NMR: 12.26 (s, 1 H), 8.52 (s, 1 H), 7.91 (s, 1
H), 7.62 (s, 1 H), 4.21 (m, 4 H), 1.41 (t, 3 H), 1.28 (t, 3 H); m/z: 342.




I nt er nedi ate 244 Et hyl
6- br ono- 7-f | uor o- 4- hydr oxyqui nol i ne- 3- car boxyl ate and

weehwyh1®94bdrono 5 fluoro 4 PCT/GB2007/001338
hydr oxyqui nol i ne- 3-car boxyl ate 30 A sol ution of
di et hyl

{[ (4- brono- 3-fl uorophenyl) a'r%ilﬁé] met hyl ene} mal onat e
I nternedi ate 245; 6.00 g, 16.66 mol) and di phenyl
Mﬂm ia ) was heated to 250C for 40 mi nutes.

Diéa‘hwmﬁ%hiomuh&%ﬁaﬁyn@ﬂﬂmmmﬂ@%}ﬁgﬁﬁ% and the

resufting preciprtate fiftered \ 19046
PCT/AGBROEP/ 0 (3 Bo@10-4-¢thaxyphenyhiagived vprntedatetddng? €201 mol) and

di@lgﬁhé&nﬁétﬁﬁen«%'n%alc%age?&? OSIQOL[T@‘; ! %lc%dni?,gﬁc%g%‘?rg? gﬁ@%ﬂéwﬂ%ﬁned for

mxture o
5 2 et Myt precipitate was collected and recrystallized/triturated with hexane to give 33 g of

a é’h&ﬁ??{)\?{ﬁg u%ﬁgflﬁ%%g{’ﬁ%? yi%{%ﬁi%ﬁﬁ kﬁé%@e%ﬁsg? h%@féﬁd,‘\ H), 7.20
. : | |
oIS i B IR I ERPIRBIORLI (E3 st o1

was stirred for
m/FS84r eaction mixture was filtered to give 6.2 grams
(65 %9 of a white solid. "HNWR 10.65 (d, 1 H), 8.36
(d, 1 H, 7.67 (t, 1 H, 7.59 (dd, 1 H), 7.24 (d, 1
10 In iat32 4 H, 1.29 (m 6 10 H). Internedi ate 246
5l rQPﬁl LZGQ£0XWB§- hl OE’IO- 6- et hoxyqui nol i ne-3 -carboxyl ate

7- brionmstifree bpaysich a20brdmd-1dithusirotiubharbnaiRerriheash; 27 ¢,

te 15 (Intermedi 247, .9, 0.06 nol) i
0. @h@gl&ﬁwgvds&@ﬂr @?5 a@%ﬁ%g%ﬁowfami@%)ﬁ b)svggs added
drépwisd @k 30 mffuft&a ©RMMoh RYcorcBBrabc@ Il (2 Ml iX 50V qWeSs ethanol (20
oured carefully into 2 L of ice water and

15 mﬁ)e dlepting wasarpiiadpfiephad Bthe peitlie golution wasaddadiminiiatetthereaction.
TIRESALE S S ARGl AP by ot ot
acek. Reflin wes maihiathed oy INMRUr9suddequéng to thelapid agditibn (i extirnal heating

h 6 e , . . 2 1.4
e, Freadein el wdl firdahyr Byl o gr e bhye s R
cotirg, Htehiylicous filtrate was extracted with chloroform (2 x 300 mL) and EtOAc (2 x 300
20 m);)z g’%%cr)r%ég[(j t%%(tg%)t(%\%e‘}’_a gél?lh];r}fecﬂ -quIG(P %f\g argg&'d,l ar}l%l clogc%_n re_ltce: lrlrtl)c%)r( ¥e!duced
rédsr3 10 EVED2 408 h BOd PRSINR) 281 RliINE], Bk eaal mpkonas,a 153.91 (q,
P Inter%edi atﬁe 248; 33 g, O. OSngnolg ingvvarprlnpdi pﬁenyﬁgﬁ @
2H).Hel8 (1 200; M2 2las added dropwi se over 30 minutes to
refl uxi ng Bi phenyl ether (400 nL). After 3 hours at
reflux, the reaction was cooled. To the resulting
Ingaieediate?28) sol i d was added hexane, cycl ohexane, and
25 2- Ft roqi-% o -ﬁznl?t%be z_e%go m‘. of each) .and the m xture
. terial was triturated with hot
A mixture of iodoethane, (22.2 mL, 0.28 mol), 2-bromo-4-nitrophenol (Intermediate

251; 24 g, 0.11 mol) and potassium carbonate (30.6 g, 0.22 mol) in DMF (200 mL) was

stirred for 18 hours. The reaction mixture was poured into ice water (2 L) and extracted with
EtOAc (3 x 300 mL). The combined organic extracts were dried (Na,SQOy), filtered, and
30 concentrated under reduced pressure to give 27.1 g of a solid, used without further

purification. 'H NMR: 8.42 (d, 1 H), 8.25 (d, 1 H), 7.31 (d, 1 H), 4.28 (q, 2 H), 1.41 (t, 3 H).
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hexane for 20 m nutes to give 21g of a solid. 'H NWR
12.26 (s, 1 H, 852 (s, 1 H, 7.91 (s, 1 30 H, 7.62
w@ 20071196k 4.21 (m 4 H, 1.41 (t, 3 H), 1.28 ¥CT/GB204dy/001338
m z: 342. WO 2007/119046 PCT/ GB2007/001338 -115
I nternmedi ate 248 D et hyl 116 -
{[ (3-brono-4-et hoxyphenyl )am nolineth. 1Y ene}nal onate
A solution of (3-brono-4-ethoxyphenyl)am ne
Intermediateddlat e 249; 22 g, 0.1 nmol) and
2Bl hgbhexyret hyl ene mal onate (23 nL, 0.11 nol) in
acetonitrite (150 nL) was stirred for 5 2 hours. The
predi rppqtlag ef ‘Q/vagrophﬁﬂoé(ﬁ()@wéﬁ ghol), acetic acid (400 mL), and bromine (27
/
nﬂléi(%)solmsﬁtgllil ﬁését%%g\n'tf hou Ur%( 3‘% Jz)%)‘%?l ?sﬁrg{‘n%v&f %%F%ﬁ)%eggmssme
and WMe@B)duc8vat 2rysa]lizéd Fom dctBdrotnelthade/bdxkanerto 20ve G0ng ofk sellid, used

wiélbgﬁs f’ustgeiri)lrigl%eitiogf 1%91}11(/1% @ie(}ﬁé: Sébl_?(é,; l(ﬂ)mSﬁfZ%% 44[{)1 %O& (ad, 1 H);

mAnher medi ate 249 ( 3- Bronp- 4- et hoxyphenyl )amne To a
stirred suspension of 2-brono-I|-ethoxy-4-nitrobenzene
(I ntermedi ate 250; 27 g, 0.11 nol), iron powder (50 g,

InRr82aiIpd 25p and 50% aqueous et hanol (200 ni), was added

er 30 mnutes a solution of concentrated

m_l-mdmlzgpm B 50% aqueous ethanol (20 15 nL). Heati ng
I|ed ft.er alft acidic, so
Iﬁ) tlgfg ? G -bult.yé %th&r%hfqaﬁzelp%%ef% carlboy%}ha%] ﬂé%gl}’l&'ﬁlgg 953 700
m@BXﬂUﬁlﬁOMﬁSZM&I@I inttheeflD wl)byas atjredsdtirogn tdageramdre f@f2 hours. The

wigaped S Sl oD Wiy PR PBl P e G bR g0 B of

MESEL dbdgt 2 FBMAParbbiSte (B AGinh@)p) WaxX hdde@ to\@S sdlidide mael rdg@mng
through a bed of diatonmaceous earth, After . coaqlin

mixfyee wadieed at jopryternaeraiEs fasdQ minvgss, e 8‘1%}%9616‘1“8%1\4?(?5 and the
ﬁlffaté Qs @Hceﬂfb%dﬁb%% 308 o 1&@1%@19)“%? 1HWRQCQ§'@E)@ 3.00 (m, 6 H),

extracts were co dri ed ét
2. B0 @ity 362 muhHarl. Wdu@érﬂ Lpo s%HbHMZouér ve 22 g of a
solid. "HNWR 6.82 (m 1 H), 6.53 (d, 1 H), 6.51 (s,
1H, 392 (q,0 2H, 1.28 (t, 3 H; mz: 216.
Interiredimec238t e 250 25 2-Bronmp- 1 -ethoxy-4-nitrobenzene
] .2 nL, 0.28 nol),
si 5 dlate 251; 24 g, 0.11
nol )A ﬁhﬁduf@ @t @szswyn 19@&1@@5@@&@1&&%@1@;: (Dg,23 nﬁmbl)) ibdvelive (3.51
200 rrL)) was stirred for 18 hours. The re Eﬁ?
X upe) apdspaiseinmrarhongiei4 & geildpmeb “L?CGHWH“ g} wep heated

to Nﬂl& fordM¥ars Fh&re3Qbnhikiurd W8 &RIHAIaNE Hiltered av’Vdsﬁlng with
extracts were dried (Na2S®™), filtered, and

dighdoremathars: dhe ke wWrsenesaialsd eadiie eosidye @m@edzvrlth alS${0

RSSO A BYIGEALS B I .

1.95 (),,2 H), 401 (8, 9 1B, HRO (1, 3 H); m/z: 228.

Intermediate 254

Ethvl 4-[(2.4-difluorophenyl)amino]-7-isopropoxy-6-(4-methylpiperazin-1-yhquinoline-3-

carboxylate

A solution of ethyl 4-chloro-7-isopropoxy-6-(4-methylpiperazin-1-yl)quinoline-3-
carboxylate (Intermediate 266; 0.25 g, 0.64 mmol), 2,4-difluoroaniline (0.22 mL, 1.91 mmol),
and glacial acetic acid (0.1 mL) in EtOAc (5 mL) was heated at 77°C for 16 hours. The
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WO 2007/ 119046 PCT/ GB2007/001338 -116- Internediate
251 2-Brono-4-nitro hp enol A m xture of 4-nitrophenol
W@ 2®70190@ 36 nol ), acetic acid (400 nli), and brPOIGB2007/001338
(27 m, 0.52 nol) was stirred for 18 hours. Excess
sol vent was renoved under gﬁwced pressure 5 and the
resi due was crystallized fr di chl or onmet hane/ hexane
to give 60 g of a_solid, used without further

regstipn MidRe s coaleql, Mq%gjg}wn & mb) Was adIleqLDand glelrglxtl%w
ex1]1c cEQ%w?h ﬁ%)/(cd(’} d‘laze ane cim?n%)%(?a rgla o t fcts \@%rg cgr?%ntile@ed, and the

resddwtmylﬁedbﬂeqium elpametdgraphy JexadesEeOA¢)rio gr\wﬁd inzg @3%58f a

) t he 1
sl solff I ART b £ 6 ) BB £ Bt 0 1m0,
7. (S7C(|hi d HYa6.96 (4, llH);ezd(Sf (ma,s]hH)j;‘hMt(lf@ MIEQWI(S,@KHBQ.WU}GfH), 2.17 (s, 3
[ in 20 0 MeOH, about 2 g o
H)Ng%g‘?\gg%aggg tsgﬁ 61 1%5) was added to the sol ution.
The resulting 15 m xture was stirred at room
terrperaturefor 30 mnutes, filtered, washed with

_Mﬂ?ﬁid_ﬁﬁé_ filtrate was concentrated to give 390
I'['h? %llogﬁll)}_% &}H%‘R%lhds wite QM}&W Qﬁ%}hr%d%ggi%rﬁmftém'éulate 254

Iﬂt -K:onmonnd128 I nt ermedi ate 253 20 tert-ButyM/z |SM

Jo\l| A diazaonanao 1 carhoseval at o A m \/

3% Ftha/bﬁﬂ@ “dighlgroabeylamingl-dpEsprEtet 3 g, £ mﬁre)”f,nediate
i 0 jﬁ%ﬁﬂlﬂﬂ%rﬁz@n 5%1)q&nol%?e—ﬁcﬂ’9&lylat@nd pot assi um 266

cafbonate (4 in acetonitrile [15 ni)

266.$ EHohf46- cM@o%ﬂuqm@Hewl)az@ndi&unsgprom -G-Eact $&n | Intermediate
m I ngd fi washi ng with
di hTeEhS'cP\g%? %Zgﬁr)]g'ﬁ)%ﬁﬁ ﬁnﬁ cgr?e}gl\?\?as concentr at gd and2 t he

25 $ Eeye 4p(2;3- ﬂlbﬁldrdphéﬂylﬁmlﬂom&ﬁom;wmr(m ogz aphy7 sylteemrediate
to|gi ve. 700 Cl12): 3.60 (n 4 H
2. -781 h&ﬁlp%erwngl-ﬂ>q§@°€'?ﬁ%arﬁﬁxy #61 (s, 9 H| 1.20%%,

238 HEthyl44 (3-chisto- 4@&&5@%%&&n@5ﬁlsgﬁr8ﬂdxy%_t4 2| 501 | Intermediate

4-di f 'uor ophenyl ) ani nol I SOPr opoxy- 6- hyl pj per a
Zi nH!FIMBIERH@%IITW&H@Dh%}éQiPWW ate A soI ut | on of 266

2P L] S0 Lo e P GRSz -1 o3 qgpece
i neyRBpuinoéinddcyibakgate | ntermsdi ate 266 0. 25 g 64271

R B Ao g o A BOBRETTE 1) ’%k%?s filfmediate

heat;,%ln@hngzga{b@k yld@ hours. The WO 2007/ 1190 1.6 271

PCl 2007/ 001338

261 | Bthyl 4-[(2,3-dichlorophenyl)amino}-6-morpholin-4- 446 | Intermediate
ylquinoline-3-carboxylate 271

262 | Ethyl 4-[(2,4-difluorophenyl)amino]-6-(4-methylpiperazin-1- | 427 | Intermediate
yl)quinoline-3-carboxylate 274

263 | Ethyl 4-[(2,4-dichlorophenyl)amino]-6-(4-methylpiperazin-1- Intermediate
yDquinoline-3-carboxylate 274

264 | Ethyl 4-[(3,4-dichlorophenyl)amino]-6-(4-methylpiperazin-1- Intermediate
yl)quinoline-3-carboxylate 274

265 | Ethyl 4-[(2,3-dichlorophenyl)amino]-6-(4-methylpiperazin-1- Intermediate
yl)quinoline-3-carboxylate 274
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-117 reaction m xture was cool ed, NaHCO3 sol ution (3

nm.) was added, and the m xture was extracted with
wEL@A1908% x 3 nl). The conbi ned organi c extracePGT/aBe@7/001338

concentrated, and the residue purified by colum

chr omat ogr aphy (hexanes/ Et gg to g| ve 80 ng (53% of

a yeIIowsolld 1H NVR: 9.7 H, 884 (s, 1 H,

7.39 (m 1H) 7.26 (s, 1 H), 719(m 1 H, 57.07
mnmsdzmzﬁ_a%(s 1 H, 4.83(m 1 H, 4.39 (q, 2 H,

‘}' zift-11 sholige-31dhrbo lg’cé (d

TheAmeuuwf@etbmm{mewomé @F@ﬁh}?bggblygalefret hod
0By i S PR TRRI AR Ry st PP PR Ut e Pesons

oxpchloridat(e2.agal0e8 Mmol) was heated at 108°C for 16 hours. The reactlon mixture was

| perazin yl nol i ne car.bhox t
copefy 91%/44 Shg gpgersed e Sﬁﬁ%ﬁﬂ) oA IR &bl SBF gw&%@wgh
acetéﬁ‘itm@@b ), 84d¥8db Abtfred solution of NaHCO;, and extracted with EtOAc (3 x
nmet hyl pi perazi n-1-yl)qui noline-3-carboxyl ate 266 257

10&pHy)| lep C[oq@l@d @r@ﬁ}waw%que)dalﬁsi N3250a); Blpiedpad gorsentrted

éér <!l ah% 30.mL dded and after 15 minutes of sonication, the
o ﬁqa %er azi n- )ianef wnrllo)vlv%sea 37 caa?r t?o>e<ryl artneu266 258 B

mlgtuhtyWas ﬁltered to give 3. 1 g (58%) of a brown solid. "H NMR: 8.89 (s, 1 H), 7.45 (s, 1
H)SZ).leﬁ i h?er oLer é?fe 1 4P%oBNE WD, 3TsNQlo 1y, h SBRE AREY 281 4 1), 1.37

(myethyhpat PEX azi n- 1-yl ) qui nol i ne- 3- car boxyl ate 266 259
Et hyl 4-[(2, 4-di fluorophenyl)am no] - 6-norpholin-4- 415
I nt er medi at e yl qui nol i ne- 3-carboxylate 271 260 Et hyl

In"r'leamemtp/ro 4-f | uor ophenyl ) am no] - 6- nor phol i n-4- 432

nter nedr at e Y gui nol | ne- 3-car boxyl ate 271 61 Et hyl

Digthy ([ 3siseprepaxyrsishieiiy israzir 1-gDphonyliaming Agne)malonate
| nt of aReiAl®[3- iébﬁ‘éb&@ 4 (Lﬁm%fhf&ﬁék@% ﬁ?@pﬁe}l}l]aﬁﬁg (ﬁtehmbdlate

4-1(2,4-difluorophenyl)am no per azi n-

268; 2072, 1nt émm@cﬁnétd@twl plakyost Yi@legla&,@ﬂtﬁéhﬁﬁmle 2324 m12613
PG SRR D D o D gt

reditchy predsufd Ghd purlﬂed via column chromatography (hexanes/EtOAc) to give 6.7 g

hen | - 6
Of SR S MR B L B RS9 (odab 634 6.2
H)E8 16 [(m, 1 H), 4.21-4.00 (m, 4 H), 2.93 (s, 4 H), 2.42 (s, 4H), 1.27-1.16 (m, 12 H).
4-[(2, 3-di chl or ophenyl ) am no] - 6- (4- et hyl pi per azi n- 1-
I nt er nedi at e yl ) qui nol i ne- 3-car boxyl ate 274 10
Intermediate 268

[3-Isopropoxv-4-(4-methylpiperazin-1-yDphenyl]amine

1-(2-Isopropoxy-4-nitrophenyl)-4-methylpiperazine (Intermediate 269; 6.0 g, 21.5
mmol) and 10% palladium on carbon (0.6 g) in MeOH (30 ml) was stirred under hydrogen
gas (50 psi) for 1 hour, then filtered through a pad of diatomaceous earth. The filtrate was
concentrated under reduced pressure to give 5.01 g (94%) of a brown oil. 'HNMR: 6.59 (d, 1
H), 6.18 (d, 1 H), 6.08 (dd, 1 H), 4.65 (s, 2 H), 4.45 (m, 1 H), 2.79 (s, 4 H), 2.39 (s, 4 H), 2.17
(s,3H), 1.21 (d, 6 H).
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WO 2007/ 119046 PCT/ GB2007/001338 -118- Internediate
266 Ethyl 4-chl oro-7-isopropoxy6-
W@ 2002t k@i per azi n- 1-yl ) qui nol i ne- 3 - car boxyl aP@&r/GB2007/001338
m xture of diethyl ({
[3-isopropoxy-4-(4-nethy|p|3?§a2|n | yl)phenyl]amno }
met hyl ene) mal onate (Internédiate 267; 5.7 g, 13.6

mrol ) and phosphorus 5 oxychloride (12.4 g, 20.8
LﬂﬁﬂﬂﬂllﬂééQheated at 108C for 16 hours. The reaction
(E‘I%ﬁo%%x{!‘@im%%ﬁ%mm 3&%& ated under reduced

Ssure. 1ne resualting da ol was diluted with
ac eAammtura: bl - Qm&opa_)sppmww—nmobemmer(ﬁlﬁd‘r@diam 376n5.01g, 23.2

e s EAe G P Pt L R i o pltas B RedfRenate (389 g, 23.10

mrhol) DT, (1@H0) Sanbendd @l 83fC fdﬂl:ﬁé}liour£ due edctivnanstiurewas cooled,

He Q ad 5 m f .
sadSHip oar G Tk oReRt A ft DR 10k Bt prgpnic
extrr@ M er®tiridd gl aQS@? Stlkdréh, aﬂd‘hd}{w&ﬁa&d%ﬂd&&ed&ed’&mssﬁre‘% give 6.0

grq(a)s (9@%1@29(@ sthH)stEg 8@ (ddg1 ﬁ§ "6 o} i, 7. @(4,61 U323, 1
2 t hyl
ghogb QLM'HHE?ﬁ %bpgera ?%ﬂ%@§ )gﬁéél%¥§n1¥o}({
nethylene)nalonate A sol ution of

In 3- i opr oxy- 4- (4- met hyl pi perazi n-1-yl ) phenyl ] am ne
—&Q¥%§¥ﬁ%§@ate 268; 5.0 g, 21.5 mol) and di et hyl
1 -Elilbxy/vepbyb-enenmlobasese (4. 65 nl, 23.24 nl) in

acetonjtril 0 . S f . _Th

g AN T W e B
69N BMENS Redind c@f%bhefté Elo V] 517@ aimum amammﬁgdaapﬁyte (9.93g, 57.6

(hexanes/ Et OA 4% of a da

mipply EAMFESPP mlr) quammggedl@ 38 § {oé] 24 EO‘FB; Thg r%tl?lamn@.rﬂ)was cooled,
ad@e A8 waser 6§00|'1l)1L) zﬁrd%ﬁtrﬁc?ed with E')OAA}_B@@ZS(IHL) I hE'):@mbmed organic

4721-4.0 H, é 4 H,
extra@ywdre Ilﬁeé Y az$Q4)|r|§ﬁ1tered aneéconsentetad e 1 cpé BISFBEOIR give 12.1
gr;flm@%% Pl Pe%o?(ﬁé} ZHWQ)?E@K Y )1%'“7 135 ((ﬁﬁ LEDLT2 (4 11D, 487 G, 1
Hxnﬁzeim&m ate 269 6.0 g, 2.5 mol) and 10%

pal | adi um on carbon (0.6 g) in MeOH (30 nl) was

stirred under hydrogen gas (50 psi) for 1 hour, then
Infdrhie@ia€stihr ough a pad of di at omaceous earth. The

iTira te mas concent ated nder reduced pressure to

Ethyl e ¥R | H NVR 6.59 (d, 1
|'|) E@nyla I{y&ro g-d?ﬁlorpﬁoﬁ)[ﬁﬂyﬂﬁnnojméﬂlvcaﬂ)oﬁﬁa&%Inte%mb‘ﬂlate 47@@ 2g,

7. 2% rnmyl) nas (Sarrectsmmyﬂum goertiorous @mhﬂﬂz@ﬁ o @977?0?6)&%@@ for 3
hourst Rfter &Bﬁﬁm @i @8s concentrated under reduced pressure, and CH3CN (20

mL) added. This mixture was poured slowly into NaHCOs solution (150 mL) and the

resulting slurry was extracted with EtOAc. The organic layer was dried (MgSOy), filtered, and
concentrated, and the residue purified by column chromatography (EtOAc/hexanes gradient)
to give 1.8 g (77%) white solid. "H NMR: 8.86 (s, 1 H), 8.00 (d, 1 H), 7.87 (d, 1 H), 7.38 (s, 1
H), 4.45 (q, 2 H), 3.82 (s, 4 H), 3.38 (s, 4 H), 1.38 (t, 3 H); m/z: 321.
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1- (2-1sopropoxy-4-ni trophenyl) - 4-net hyl pi perazine A

m xture of 1-chl oro-2-isopropoxy-4-nitrobenzene
w@ bowraroeeli ate 270; 5.0 g, 23.2 mmol), 1-nmet hpdT/GB2007/001338

pi perazine (3.09 nL, 27.82 mml ) and potassi um

carbonate (3.99 g, 23.19 5 in DMF (10 nL) was

heated at 135C for 16 hours: e reaction m xture was

cool ed, added to water (200 nlL) and extracted with
Mx&(ﬁﬂ 100 rTL) The conbl ned organic extracts

o @ igoncentrated under

grams (93% of a red
sol Ad;oluﬁbh bM?eth?l &Ol mdrpholjn—ﬁ-l)ylphﬁn}(iﬁm(mh]mEthM)epe}Znﬂor(a@b

(In%ng%dl%tg 2?% 5(4;8 g, 14%5%%0?1) q_éhnh%eﬁh'_el} &%]zoméawgsrﬂeated'_g 250°C for2

hom@t@ﬁmdd)migeh&zae (21;1@) Wdsadded, smnhe psulying precipitabe ditzedend

A m xture of 2-chloro-5 rophen (,10.0

e B Dot 8 Rentrriiy sclin Bl nbam: 1221 6.1

cau oQN 489 (1 3. 4@}, 351 (MM BRN1ROTAL &I); m/z:
H)’(%ﬁfgg)g?“z? 6 @%% IrrIr)rg)mI ) (1:%?13/': mg ; vvas( hea)tae gt )
3035C for 24 hours. The reacti on mxture was cool ed,

added to water (200 nL) and extracted with Et OAc (3 X

25 nL). The conbined organic extracts were dried
ngeNaEtﬁﬁIk)y flltered and concentrated under reduced

2. a red solid. '"H
j - U (d, 1 H,
4. SA s(o[ﬁtloﬂ of 14'1X4 amlﬁghe{@'l)nﬁrﬂﬂ))hne?@ dOrg, es. ﬂrmindb En(Qdiélthyl

@%%tﬂylggf&ﬁgﬂag (Igolrlﬁlj ogo g] m%u )1n lChnaN%l& mi wa stlrre% for 24 hours.

Thé &S OMMknEe KRS Rk EOAJ gu |nﬂ9| W&b@m@ wiiB bEex Yikiad eMgS0.),
(I'nternedi ate 272, 226@? was_stirred in

filteotl) andicrucphatsd Hbranes ( gné)rweé? adfed (KBthe rerﬁdue 70d gfigifnyinutes
1
sofi@dtors tl?e@e!]ﬁ’tgl{ d—@’ \R/?é' f&l@e@é& t’o%gae e NS (78 %} Hfr aebr%ﬁ sc()hdo H NMR:

concént r at educed ssure, and
10/ )(d, aldld)aa 35T ISH727 .2 Mha$-38ddu2etd), §128\M1y4lfﬁt337$\éﬂ—|t&3 3.08 s,
4%(2? 50 nm.) and the resulting slurry was
élgléd ith Et OAc. The organic |ayer was dried
(MySO4), filtered, and concentrated, and the residue

Eurl f] ﬁg _;iy col uim chr omat ogr aphy ( Et OAc/ hexanes
togive 1.8 g (77% white solid. 'H NWR
Etﬁvl%g:h{(ﬁo-ﬂml’fheth\ﬁpi@&aﬁdvl-xﬂ)dd)noliﬂe-&Zal(bdxvliteH), 7.38 (s,
1

1.3 @t}g% 4 hgfdfq?gy %q(ﬁfr;etﬁ%’gifgfa% l(zgkgy?r{)?g%agzé%%xyglgfe (ﬂ'lte';?nédiate
27? QT 5 93299&{1&%%%%md 2R 1Muking ﬁﬁ%??dr&ﬁ@ox%ggo@éﬁﬂ 15 ml, 15.9 mmol)

dr oM 6-nmoEphol i n- 4-yl qui n car bo ate
f01 3 Hours After cooling, the mixture was concentrated under reduced pressure, and

dichloromethane (10 mL) added. This mixture was poured slowly into NaHCOj3 solution (50
mL) and the resulting slurry extracted with EtOAc. The organic layer was dried (MgSOa),
filtered, and concentrated, and the residue taken up in hexane and filtered to give 0.4 g (76%)
black solid. "H NMR: 8.84 (s, 1 H), 7.97 (d, 1 H), 7.85 (d, 1 H), 7.35 (s, 1 H), 4.45 (q, 2 H),
3.40 (m, 4 H), 2.47 (m, 4 H), 2.25 (s, 3 H), 1.38 (t, 3 H); m/z: 334.



A solution of diethyl
{[ (4- nor phol i n-4-yl phenyl ) am no] net hyl ene} mal onat e
w@ bowraroeeli ate 273; 5.00 g, 14.35 mol) in di ph€ngB2007/001338
ether (30 nL.) was heated to 250C for 2 5 hours. After
cool i ng, hexane (20 nL) was 2gded, and the resulting
precipitate filtered and mag' d with acetone (20 nl)
to give 2.4 g (55@@ of a light brown solid. 1H NWR
Intepmpdiate2751 H), 45(s 1H) 750(m 3H),421

: _ 3 H;
{ [( & Smhrtphcmlf dmhéd W[‘bh‘bmyth)@memz]m By]hwmléammb bmeth@eyg)malonate

bRl B B SRR TRISD B 52 By

5 hoaﬂ Afteroobling, hexand 0 (il Pwad gdded and the résatling @recgﬂtai&wﬁltered and

t
WA AR 6 ) ot s WG BT o Tt rpirareli ELNRUR: 12.19 G,
1 H}D@Q@Qi rﬁi)éd 50 Hﬁ@g{g&t A3, 7iR), 389 En AL 47qnt Be), 2 23 (s, 3 H),

resi due and after m nut'es ~ soni caton, the resulting
1.2 @3- was filtered to give 7.2 g (74 % of a brown
solid. 1H NV\R 10.75 (d, 1 H), 835 (d, 1 H), 7.27
(d, 2 H), 6.98 (d, 2 H, 4.22 (in, 4 H, 3.73 (s, 4

10 Intdrme@ia@R276s, 4 FD 1.25 (m 6 FD 20 Internediate 274
.Et h

; thylene alonat%
- car boxy
| at A ﬁhhy)ln of 4- (4-methy1p1perazmo)an111ne (3.0 g, 15.7 mmol) and diethyl

et PEB e aops ol Tl € Biona TR ) 57 irgd frage hows

Th‘étréafcﬁ&dmh)&ur% &fak ol R BtrAEDSIIR Pl d %éﬁiﬂé kxR (§ olmﬁ) Wis,added to
for 3 hours. After coolin t he

15 thws‘z,ld% ﬁ@fé resulie s e vasddigeed do @W@%&& @8 @m{?ﬁom solid. 'H
NMRC hd) @4 mt}ba@% Q 2@@@9‘1{ng b?n?f‘ mmww(rwazﬁﬂp@wﬁqﬁl 4 H),

slowy In fution ( nd the Tesulti
”%4(lml4ﬁ)e9<flilé%t3éﬂ Wﬁﬁnﬂi@\c The organic | ayer was

dried (MgSO4), filtered, and concentrated, and the

resi due taken up in hexane and filtered to give 0.4 ¢
nte?Mmtebl’Hck solid. 1HNWR 8.84 (s, 1 H) 97 (d 1

ag:&)'%’ lgte

I‘ )
[ n/ /% mﬁ&dre oB &eﬂ’@ @{@QU ﬁh&&@ﬂﬁtﬁ%@iﬂ Mﬁféﬁ{ylﬁi&é’a&l 1 121-
Internedlﬁte 275 Eth

yDpherpdlapsap. ﬁ@%‘ﬁ?eﬁg}t%eﬂlatf 278 Q0 Bnlbot § remeD @ad pgephorus

x?blﬁ&r@depé2§ Qh 119 otk |1‘1)é!1ted at 1 10°C for 16 hours. The reaction mixture
phenyl ] am no}

54 net Ayl pi per azi n- | -
W%@p anbganapiigted ander TPﬂl@P‘erf@‘ﬁS&fee bagsulingydarly oil p@s diluted with
25 gbgh@ egldQH B a%{lﬁgc{ ()(llﬁQ)n Naﬁ@@h hﬁ%trﬁq%lﬁr%aﬁ&% was

ours. ter cool I ng, exane
eXHd@@UWIt]a dathlohenatleel(3 k 3§ mdy) eBligronhined wegsinici extregtedergmdied

(NazSOy), filtered, and concentrated under reduced pressure. The resulting oil was purified via

silica chromatography (EtOAc) to give 1.25 g (20%) of a pale yellow powder. "H NMR: 8.92

(s, 1 H), 7.48 (s, 2 H), 4.41 (q, 2 H), 4.39 (q, 2 H), 4.34 (m, 2 H), 3.78 (m, 2 H), 3.37 (s, 3 H),
30 3.22 (m, 4 H), 2.53 (s, 4 H), 2.26 (s, 3 H), 1.37 (t, 3 H); m/z: 408.
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washed with acetone (20 nL) to give 0.52 g (10% of a
light brown solid. 1H NVR 12.19 (s, 1 H), 8.43 (s, 1
woQ7/119@ (in, 3 H, 4.23 (m 2 H), 3.19 (m 4r¢d/GB2004/601338

(m 4 H, 2.23 (s, 3 H, 127 (t, 3 H. 10
Internedi ate 276 D et hyl (_4 met hyl pi perazin- |
-yl )phenyllam no } neth 1)rm onate A sol ution of

In 59/ pi perazino)aniline (3.0 g, 15.7 muol) and
—%&—ﬁ%—e&r hoxynet hyl enemal onate (3.4 ni, 16.9 mol)
Dikethy GHBCI-ihdBotiethod@ss SL-nb i hifePlzi2ft hours. —The

1rac ion mxture was concentrat ed under reduced
14 GEo s plelayenc)oRdpngle) was added to 15 the residue,

a gg it f{zM&H&%ﬁQX -Jflﬁlgfxpxﬁﬁu 4%&%113%7}38@ (In%npﬁdoatg 23% 7.0 g,
23(7@ mrpolpy) 1 0% padladiieh, oreaon (6.78)7 at(deeQHl'd)ZO n#) dre COMbihedhnder a

nltg g&:&x {nfﬂspli'erre_n?s? IS n%rogﬁni %ﬁrﬂ?épﬁgf_%ves removed and%O l1_9|)51 of %y(%r%gén gas was
appliadhfbor heuh(}ﬂe sRAkiiietdaaat) vebiel 4Ry dHb %%e tagtetiobed land

re;%l u |ne carh‘!}( %@Amxture of diet
4 V7 ek 5% DRl i enpepnpis (437 s, 2418 minoD was
ad&éd) amiaﬂy kdsulﬁﬁg ARtuRRFRYISRE) tﬁ%{aﬁa i 6%&&%@%‘3 n% black slurry

% 8 . 15.15 mol ) and phosphorus
Waf"é'l 4 ﬁgougi]@lpas‘ drdistomageaysicarsh, @udame fd‘t‘.t:ﬁ@Wbmon:b&ltfamalnﬁlder

dlb& i concent
e L I L

6.60gTp1Y S &d%aiof yelOVORBCN NIIB.: f159 (chnd{)addem tId)R698 (dd, @), 4.65 (s,

2R 0P o o 2 PSRBTl TR0 B P oaas 3 10,1203

H)Um’zb‘i%ed organi c extracts were dried (Na2SO4),
filtered, and concentrated under reduced pressure. The
resulting oil was purified via silica chromatography

IntéEhEdi@t)eZUQ give 1.25 g (20% of a pal e yel | ow powder.
- 8. 7. 48 s, 2 4 41 (g, 2 H,
Ayl Bpazi 3.37 (s,

3 HTG) a g@u@o@cﬁ‘_ 1(-<5H1016 Zt@*m&h(\%ﬁ% %18}61) ; 1%8]21%‘2% e (instermeleze '280; 5.0

1.37 (t E’&l in/z:
g %d?/f@egbmp @8anl)-at 9PC wastaddaveMinzetley] ﬁ@raﬂnel(?ﬂm mL, 27.82

mnéfl)‘ %‘ftéﬁl;/éiﬁﬁ ?ntxl r?gt ﬁﬁ%% Aif:é,ﬁfé reacﬁ%ﬁ él?lgture was cooled and added to
Na CPZ sqlptioveh oﬂs)el‘lkmyz)urdwas txtapheé RythEtOAGES h){gtg}fnm raddithe

| L. te 23..70 mol ),
co a?{da%%%mé%gra%a S i, (?rte& (I)T 5—’)3%4):3 %&erﬁgﬁqd (cglepemre}te@\)éqd@r reduced
pressmmto gie Ginglems §02.6%) sfaged scaidmismﬁ{ €7, 80T(ia§ 1nH5 W%@G(H LH), 7.0

@ SR RRR & MRS AR, EPokiRa adlen A foim b a2

H); Thve Jogdr ogen gas was renoved, and replaced with
nitrogen gas. Diethyl ethoxynethyl enenal onate (4.84

m., 24.18 mmol) was
Intermediate 280

Q

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

A solution of 2-chloro-5-nitrophenol (10.0 g, 57.62 mmol), 1-bromo-2-methoxyethane
(8.4 mL, 69.14 mmol), and potassium carbonate (11.92g, 69.14 mmol) in DMF (40 mL) was
heated at 40°C for 48 hours. The reaction mixture was cooled and added to NaHCO; solution
(100 mL) and dichloromethane (100 mL). The resulting mixture was extracted with
dichloromethane (3 x 100 mL). The combined organic extracts were dried with (Na,SOy,),
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added, and the resulting m xture was allowed to stand
for 16 hours. The resulting black slurry 10 was
w0 pdoverwds t hr ough a pad of di at omaceous eart h, P@NGBRGVE/001338
filtrate was concentrated under reduced pressure. The
resulting oil was purified v %23 silica chromatography
(EtOAc) to give 6 6 grans (64% of a yellowoil. '"H
6.18 (d, 1 H, 6.08 (dd, 1 H,
ﬁ],gprgi\;, a}e(gconcgltqued uelger rodyqpd pigssyes to gjve B rpf) solizl, Tlge 9, solil was
ﬁl'ﬁpred tgro%gll)l gfbad ﬁf s"hozﬁ%l Je]%gﬁ? \r?]Vltg ?r@e é 8?]&4}@1@%’[5%0 f‘hezf%trate was
Conf:@ir@®d n@gmw étgr(am) ofla wiloranph euyytb]hndsmtelt Hy NpIRET 92 (dn1 H),

785 &, SHOLI G045 G R 373 0 T e

(Intermsd|ate 280; 5.0 g, 23.19 mol) in DVF (10 nl)

t 6QC vv'éag% added N-nethyl piperazine (3.09 nL, 27.82
Mt—?-.——];&fter heating at 130C for 26 hours, the
Eth@iafs-tiehlofd- K AR thease kO REhoine 3addRdyhe  NaHCCB

solution (50 nL). The mXxture was extracted with Et OAc

(3 ¥ 10etion of ethyhg-chlioeo-4-brdrrh éd2-oregwry whesqurdlinedegaboxylate
(Ilgéﬂrrﬁ:%a(é\ﬁ%sg ), 26,54 ﬁl%{o?)dthmg&pdﬁ%q@% éjgﬁ gg 6@']'&%51) ang DMF (1

reduced pres ure to give
dreplip §H;CN (RVRIL) ag bedtettiat 60°GHpr 2 ho@s. Tl reﬂ:tlbl) miztu wasapoled

anﬁ. g%led(s?ﬁxgli [f_ﬁ?HéOggphctﬁ%n (iO(f_ﬂ).%hg%ésH@l’ng éluf'r%éva'gbe%z{)r%mth

EtP96.(3 knit0é migihabegaRi8@xttacts were combined and dried (Na,SO4). Purification of

- - 2:(2-met hoxet obe ze A sol t i on .
g O B S P Dk B SRR B b8 bt whie
solid SHOMORZ 9 met§) e Bage 1 307, 698 s41 ml} 4, ﬁ98n441 HyrBlg) (mam> 3.37

pot assi um_car bonate (11.92g,
(’n?LI;I) wa$ (Rd8t ed at 40C for 48 hours The reactl on

m xture was cool ed and added to NaHCO3 sol ution (100

mL) and di chl oronet hane (100 nL). The resulting
Inggrmediade }s extracted with dichl ororret hane (3 x 100

fil tT@rae@lutlan of Bowdermn%@éahh)rad%iO%e@amﬁapdle&sU(r{{al ¢tidoro-3-(2-

oS of LA T 0 A ol S £ MR

anB dxaingofiifiéd for THeuf. iTht fatBonvRSsel GaNERIM! Hé)@ﬂest (QO@inYL? was
ge crystalline solid

0
adém:\and%h%%z?/%ng s];} a {Vgg ﬁ?%%(? %(I}ﬂldh‘lei tq_gwe 0.9 (?4]%) q_f q.q)msoluble grey
soBd.35 (in, 2 H, 373(m 2 H, 3.34 (s, 3 H.
I nternediate 281 o
Et hyl 4, 6-di chl or o- 7- ( 2- met hoxyet hoxy) qui nol i ne- 3-car bo

InfhRiBite 283

Diethyl ({[4-chloro-3-(2-methoxyethoxy)phenyl Jamino}methylene)malonate

A mixture of 1-chloro-2-(2-methoxyethoxy)-4-nitrobenzene (Intermediate 280; 10.3 g,
44.47 mmol), 5% platinum on carbon (1.0g), and zinc(Il)iodide (2.84 g, 8,89 mmol) in EtOAc
(40 ml) under nitrogen was evacuated to hydrogen (1 atm) and stirred for 24 hours. The
hydrogen was replaced with nitrogen, and diethyl ethoxymethylenemalonate (9.07 mL, 24.18
mmol) and Na;SOy (1 g) were added. After 16 hours, the resulting black slurry was filtered
through a pad of diatomaceous earth, and the filtrate was concentrated under reduced

pressure. The resulting oil was purified via silica chromatography (hexanes/EtOAc gradient)



A solution of ethyl
6- chl or o- 4- hydr oxy- 7- ( 2- met hoxyet hoxy) qui nol i ne-3-carb
w@2007a1®4¢ | nt er medi ate 282; 6.7 g, 20.56 muol )PCT/BBR0V7I01338
chloride (4.5 nm, 61.69 mvol), and DMF (1 10 drop) in
CH3CN (25 nlL) was heated at C for 2 hours. The
reactlon n1xture was cool ed “and added slowy to
100 _mL).. The resulting slurry was
(o ok SATA V) RO ieponder. S NMRHD. B Gaht S0 (& 15,
S e )
et ?‘F?aZ B L a2 P I P e D A6 Ly 28
6@%@%@6@@/Etcmc gradient) gave 5.5 g (78% of a mhlte
solid. "HNWR 9.10 (s, 1 H), 834 (s, 1 H, 7.69 (s,
1H, 444 (m 4H, 3.81 (m 2 H, 3.37 15 (s, 3 H),
5 Ir_n;tg@&dj&tg 2% H) I nternedi ate 282
hyd

Wﬁﬁ@ﬁﬂmM@&mﬂﬂﬁﬂdmdlethyl ({[4 chloro 3 (2 20

ARt et A T BT R L ik S
m@tﬁ?l'pip@fh%ﬁll f- gl‘)plﬂenﬁ%slgmo }Tﬁ@h}ﬂ&ﬁ%él%@/ @ﬁt%ﬁﬁed\f@é%?ﬁo 9logd 3.73

hexanes added and the resulting slurry
10 mweb fiethy @l 20l B9- é%lnwl)gand@hmhemg oxghgride{(1.4hg, 7.47 mmol)

B e e e

acmmj]m]at(la() mL)TwM Qﬂded aind the resulting mixture was added to NaHCO3 solution.

Tl‘gel rﬁ{)](gu(r%elr;r\zv s,2 g t%ﬁS%hgf){ )19f0 mﬂ‘%‘%{% g/oiﬁaglf:leﬁtmﬁts were
drizd (NlajSlO)_a)‘J fﬂt&n(e)%ga)nd céa‘rﬁuﬂanﬁratﬁd?(nade) teﬁ_d(ted@)rc(sgurg ATHE, reshltdP oil was
i My c unde n| en was evacuat ed
15 purlen e e R netip i RO P Sraiend doimbia s Dty a pale
dﬂ)édfl’s@ﬂ@ thmRr eRk acednw. hdﬂ an H') 093211(21 2ng, 41223@3@ H), 3.94 (m, 2
xynmet h é enemal onat e

D g O A S Pt L D

bl ack slurry was filtered through a pad of
di at onaceous earth, and the filtrate was concentr at ed

Jmﬂﬁﬁﬂjﬂeﬁﬂied pressure The resulting oil was

291 h X a ee/EtCﬁc

y_lbmwmmﬁn%}meﬂwkmé)ﬁﬁ%natef an off white powder. 1H NVR:
10. 70

7.26
(s, Amiglorege Qo (Elg d%yfylé o Shogdy Syl +-
m&hﬁiﬂlp(eﬁtzm@ (Tnbermddi8 286m1.5 & 3t99; mﬁb@ and 1@ palladium on carbon (0.4g)
r te 284 Ethyl 7-(2-
1ntEgé§ (18 %Wpl} gfaf, Wapuaégg&,qo hydrogen (1 atm) and stirred for 16 hours.
25 TS0 galsq’ms%rﬁo@d( Ardreiiioel Wlﬁ%t’f‘@geﬂ zad. Diethyl

ne- 3- car boxyl ate A sol ution-of diethy

et}{l A UI(h; ﬁ?{lfltl@ﬁmai%(ﬁ)t el et Tyl iway h@@ﬂyéreitdﬁfexgﬁmmg {ot 24 hours,

the resulting black slurry was filtered through a pad of diatomaceous earth. The filtrate was

concentrated under reduced pressure to give 2.0 g (99%) of a white solid. "H NMR: 10.72 (d,

1 H), 8.37(d, 1 H), 7.02 (s, 1 H), 6.86 (s, 2 H), 4.23-4.10 (m, 6 H), 3.92 (m, 2 H), 2.97 (m, 4
30 H),2.43 (m, 4 H), 2.20 (s, 3 H), 1.25 (m, 6 H), 0.86 (s, 9 H), 0.07 (s, 6 H); m/z: 536.
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met hyl pi perazi n- 1-yl ) phenyl ] am no } net hyl ene) mal onat e
(Internmediate 285; 2.0 g, 3.73 10 mmol ), triethylam ne

W@ 2000819946 89. 59 nmol ) and phosphorus oxychl or i BET/GB2@4/001338

g, 7.47 mmol) in toluene (10 nL) was heated at 100C
for 24 hours. The reaction gg ture was cool ed,
acetonitrile (10 nL) was ad and the resultlng

[ m xtyre s added t o NaHCO3 solution. The m xture was
JQSHHéhﬁQé&EMtIﬁ Et OAc (3 x 100 nlL). The conbi ned
1- L @aTiefr- B N BffethyV VB ox Ple t}ﬁ%y’ &m&%&ggl 'u lnteﬁlgﬁ%?gerazmd.

concentrat ed undér reduce il
was A1 lion;of fastbwty B2-63-¢lilera- Semtropﬂmng;r)ahmzymﬁtememw

(Irﬁérflﬁgﬁ{é Mmg' }ése%é)m%%ﬁ %df}ﬁ R ylﬁ%)e%ag 'ﬁz‘?% %! 5%9 pgpol) in

DMF)Q md.) 22s Qemedt H)Q°CFoiO¥ddys) ARer cbl)hngﬁw&&r (26) mH) Whs added, the

m%h.\éss wgs nc%xtractg%gflt?i ]%(ﬁfxé ?h;ég(? gz?f% 1818;;9 1Sn'gil @fgqgﬂc egtra(l)c?s v(vere dried

(N(az{Sm (fﬂtel{eﬂeﬁmﬂ-cbﬂée)ﬁrﬁtgd RE Melrdstdue p%rlﬁ@d(‘yla sﬂlca chromat aphy
(4- nethylplpera2|n 1- yl)phenyl | am no}ne B

(her)(}?n%s ﬁm g&%né) ta shvet(Q,g €/03$) of a yellow solid. H NMR: 7.84 (dd, 1 H),
(EZI Hfﬁ{dzt(ani qu;tw (BBt Ny %rﬁ ] M h%gl afe'@s%ls ﬁm”zi 1‘{5 221

Ip| erazine (Inte
(S§H’)90§ﬁ161 ?I’Qn@loi 1A% m on carbon (0.4g) in
Et OAc (10 m ) under nitrogen was evacuated to hydrogen
(1 atm) and stirred for 16 hours. 25 The hydrogen gas
__EEELﬂxunﬁﬁid and replaced with nitrogen gas. Diethyl
; AL 0. 87 mol ) was
#s, the resulting

bl aa,%l«nsdume of2- MHSrofJ hitx@pl&ﬂol (IaroogJ gh 551 nﬁﬁ(ﬂ) Qb- bromoethoxy) tert-
concentrat ed

oo PSR 0 ite AL ol e a1 geicDoml) OF cedvhinenoD, in
DME t4(ﬂnLﬂ%§‘ﬂ@ed 1&94(75 e fhithy daX; Tﬂe’reaﬁztlg{ )g%re}]_vbré_bfgte%ego%rme (200

mL2 qu)s dcéedgqnd(tbﬁ mgp(tulg(yvaﬂ)extra@tedgvr(h FOAL (51} S50 mIA0T I(es:oniblned
ol g8, 3y o) oy Kb 0

(hqcme@éEﬁ@dp gradiepBao give 6.5 g (57%) of a white solid. "H NMR: 7.94 (s, 1 H),7.84

TSR TR R S

tent - butyl [ 2- (2-chl oro-5-ni trophenoxy) et hoxy] di et hyl s
ilane (Internmediate 287; 6.0 g, 18.08 mmvol) and

N- et hyl pi perazine (4.41 nL, 39.77 mol) in 5 DVF (10
m.) was heated at 100C for 3 days. After cooling,
water (20 nL) was added, the m xture was extracted
with EtQAc (3 x 50 nlL). The conbi ned organi c extracts
were dried (Na2SO4), filtered, and concentrated, and
the residue purified via silica chromatography
(hexanes/ Et OAc gradient) to give 5.0 g (70 %9 of a
yellow solid. 1HNWR 7.84 (dd, 1 H, 7.70 (d, 1 H),
7.02 (d, 1 H, 417 (m 2 H, 3.96 (m 2 H), 3.26 (m
4 H, 2245 (m 4 H, 2.21 10 (s, 3 H, 0.86 (s, 9 H,
0.07 (s, 6 H; m/z: 396.

(-Pco
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I nternedi ate 287 teat-Bi
tyl f2-(2-chl oro-5-nitrophenoxy)ethoxy]dineth |silane A
worRooratw4of 2-chl oro- 5- ni trophenol (6.0 g, 34.B7T/GBRO0Y/001338
(2-bronoet hoxy)-tert 15 butyl di methylsilane (8.6 ni,
41.5 mmol ) and potassi um carggnate (7.15 g, 41.5
mol ), in DWW (40 nL) was # ted at 40C for 4 days.
The reactlon m xture was filtered. Brine (200 nL) was
Whaidetamghds't he mixture was extracted with Et OAc (3x 50
m.). The conbined organic extracts were concentrated,
and the residue purified by silica chromatography
L ( hexa¢raepopndaciogndaisnt 1Bt o gi ve 6.5 g (57% of a
white solid. 1H NVR 7.94 (s, ( 7.84 20 (dd, 1 H),
7.74 (d, 1 H, 4.325 (m 2 H, $386 (m 2 H), 0 .82 (s,
9 H, 0.04 (s, 6 H. W 2007/ 119044< PgT/ GB2007/ 001338
-126- \What is clainmed is: 1. A cofpounyl of formula IA
or IB: (RBm RO ﬂNO NN Rz NITA (R3)m
R4& HNO R2 N )" 5 | BINor & pharmaceutically
acceptabl e salt th r eof :
menber ed, nitrogen ¢
wherein if said heterocy olr heteroary4 contains an
-NH noiety that nitraoge optional ly
substituted by a groug[gzsel ected ¥rom R5; 1A Rl at each
occurrence i s independently hal hydr oxy, nitro,
fornyl, cyano, -CO2H, -SH, (C Kyl
(C2- C6) al kenyl, (C2-C6)al kynyl, (G& cycl oal kyl,
(C1-C6) al koxy, -0OC(O -(C1-Co) aI ky
-C(O-(d-0Co)al kyl, -COZ(CIROG)aI

M
e

or a pharmaceutically acceptable salt thereof, wherein:

C,

is a 3-10 membered, nitrogen linked, heterocycle or heteroaryl; wherein if

-NR R*,

said heterocycle or heteroaryl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from Rs;

R; at each occurrence is independently halo, hydroxy, nitro, formyl, cyano, -CO,H,
-SH, (C1-Ce)alkyl, (Co-Cg)alkenyl, (Co-Cg)alkynyl, (C3-Cs)cycloalkyl, (C1-Ce)alkoxy,
-OC(0)-(Cy-Ce)alkyl, -C(0)~(Ci-Cg)alkyl, -CO4(C;-Ce)alkyl, -NR’R”,
-NR’-C(0)-(C;-Co)alkyl, (Ci-Ce)alkylS(O),- wherein a is 0 to 2, -NR’-C(0)-O(C;-Ce)alkyl,
-NR’-S0,-(C;-Cg)alkyl, -NR’-C(O)NR’R”, -SO,-NR’R”,-C(O)-NR’R”, carbocyclyl,
heterocyclo, heteroaryl or oxo;

R; is hydrogen, halo, hydroxy, nitro, formyl, -CO,H, -SH, cyano, (Ci-Ce)alkyl,
(C2-Co)alkenyl, (Co-Co)alkynyl, (C3-Cg)cycloalkyl, -O-(Cs-Cs)eycloalkyl,
-OC(0)-(C1-Ce)alkyl, -C(0)-(Ci-Cg)alkyl, -CO,(C;-Ce)alkyl, -NR’R”,
-NR’-C(0)-(C;-Co)alkyl, (Ci-Ce)alkylS(O),- wherein a is 0 to 2, -NR’-C(0)-0(C;-Ce)alkyl,



-NR -C(O-(Cl-Co)al kyl, (C-0C6)alkylS(Oa wherein ais
0to 2, -NR-C(O-Q(C-eC6)alkyl,
w0 NR7A8026 (Cl - C6) al kyl, -NR -C(ONR R', PCT/GB2007/001338
-S02-NR R',-C(O-NR R*, carbocyclyl, 15 heterocyclo,
het eroaryl or oxo R2 i s hyg);ggen hal o, hydr oxy,
nitro, forrryl (C1- CG)aIkyI
C206a|ken Ig\CZOESaIan (C3-C6 cIoaIk
C@@s)@%l MRKGIO) R’&C(@pamRéa )c R'R”, OC(O)-NR R”,

cafbﬁ@}ég%e_ %)C]%l’ F%ér)o W aI kyI S(NSS wherein a

i s Ratabedh oe&ﬂen@(i@)nd@@lde@)lmldgyitno ROnZD Oyand 1I9Eidey, -NR'R”,
O CRY R SRt B N N Slopycrfonion

5 -NRAGIOMRIRY ,NRECE)aOH®)ale!- @‘©@)¥(C1%)aﬂ@la -S8) 800/ R”,

urrence I

Cr &ﬁbﬂ??ﬁgg%gl Hipclfcy)allong R (o L kO L SIS Y wherein a i
0 t‘o@&@)R (§8;- (%)@J&GWI ca‘r‘tgé%lﬁl hétl@) chW Ior hétg'()gyt MReRin if said

heteNFQ:yclg( eteyoayyl g@tegnm -NH—@c@(tD}haQ @]tm%) @pjkpq: optiogpily substituted
(Cl-Co) al kyl, (C2-C6)al kenyl,
by((gg%@%!ﬁgﬁkynyl . (C1-086)al koxy, (Cl-06)al kyl S(Oa
10 whertep R3 graups oadjarelt, cartdiRs maBo@tianally fortﬁaa) Silokﬁlrmembered saturated,
arbocycl yl eter or hetero
pof g e PR HRL P Bt R ARy SRBIR. C or2
hetebbatdrys deleated Mot ©,0® or NRY, wWhere@PR j 10 Abdehy HsatliSt-Chyalket] by

(A-Ccq)alkyl; or 10 two R3 groups on adjacent carbons
may %ﬁ%ﬁ*ﬁﬁéﬁ@f&%‘?m a 5- or 6-nmenbered saturated,

par toh &l J-y; witséth tedbREs oRSHAL e&h@@arﬁ@&ldi’ffer@ﬁtonat Ic
ring otlonally cont ai ni.ng O, or 2 heteroatons

15 sel akif 8cp; Pheipingh emau%rofﬁmalaméﬂmammrﬂée%em H or
I mis 0-3;

?S?%ﬂlteﬁ%dslgﬁjle%éo@é%o&% Ee e same or different;

15 Rsiissedecgd fote (@i Gr)alkd, Gﬂa’r(lshwcbﬁlkﬂl -GR)- -(BeCohkybame

S0, TG o R LRIl 8 el 535 o, e
an(l(ﬁﬁe@&)lmhohydal kyl, -C(O) - (Cl-C8)al kyl,

0 oo %‘IEK’&%PS&%&% Ao Occsla?%swyﬁawacﬁﬂy substiited

(CT3 AWy S, Lok Bbﬁh’iﬁilly s@@tﬂﬂfed&ﬁd drtakie @%@ﬂfdﬂ@ﬁh kié rirogRaedwhich they
occurrence are onal |y subgtltu

arg gifaches) forp on Opf&ﬂa%wbé%rw Gupepsed fagsaypied oppartialen

urk£8@kaebniinidg ¢ fie dﬁﬂitioﬁﬂ%te&d&tdﬂi‘ bGEtdd Bm I\ﬁ{ra,ewl?ér&ﬁ%zhﬁ dptional
forman optionally substituted 3-6 nenbered ring

subgituanistraay lzprse]@aiedfram ape Oaﬁ@aﬁt&ra ated containing 0 or 1
25 209l AESSHIMOT LRI I PR ) o,
(OmbisplkeBy, -NR"Ry —COOR" or ——CONRXRy and
R* and RY are independently of each other hydrogen or (C;-Ce)alkyl; and wherein
each R,, Ry, Rz, R; and Rs may be optionally substituted on carbon by one or more
formyl, -SH, azido, halo, nitro, cyano, hydroxy, trifluoromethoxy, -OC(0)-(C;-Cs)alkyl,

30 -NR’R”, -CO,H, -C(0)-(C;-Cg)alkyl, -CO,(C;-Cg)alkyl, -C(O)-NR’R”, -S-(C;-Cg)alkyl,
-SOp~(C1-Ce)alkyl, -SO,NR’R”, (C;-Cg)alkyl, (C3-Cs)cycloalkyl, -NR’-C(O)-(C;-Ce)alkyl,
-NR’-C(0)-O(C;-Cg)alkyl, -NR’-SO,-(C;-Co)alkyl, -NR’-C(O)NR’R”, (Co-Cg)alkenyl,
(Cy-Ce)alkynyl, or (C;-Cg)alkoxy.
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25 R6 may be independently (Cl-C6)alkyl,
hal o( Cl - C6) al kyl, hal o, nitro, cyano, hydroxy,

W@ Bo7TBoa koxy, -NR* R ', -COOK" or -CONRXR ' ;P@ndBEV07/001338
and Ry are independently of each other hydrogen or
(C-Co6)al kyl; and wherein gggh Ra, Rl, R2, R3 and RS
may be optionally substituf on car bon by one or nore

forrryl -SH, azido, hal o, nltro.c ano, hydroxy,
2.t ri ¥ WoweHRd qa,fcﬁ@ynula @;@@131(1@;1_1 i kot aplga@maqqgth:ally acceptable salt
therf2th - (9 - (Cl-CB)al kyl, -C02(d - CB)al kyl,
O-NR R, -S—(Cl-CG)aIkyI, -SQo(CI-CG)aIkyI,

- SOpNR R, (Cl Co6) al kyl, (C3-C6)cycl oal kyl,

3. : NSA R otugffl @5‘%@&@ as clﬂﬁ\eg& %ﬁ%\) g ]l'ca&\zcég{ é’ﬁll& accelptable salt

thegéad- C6) al kynyl, or (Cl -C6)al koxy. WO 2007/ 119046
PCT/ GB2007/ 001338 - 128 2. A compound of formula I A as
claimed in claim1 or a pharmaceutically acceptable

4. sal ta cdutpRUEPES foRmulALL QRIS REmARNAlIR a&%pﬁsle@hmheﬁ@f as
in claiml or a pharmaceutically acceptable salt

claimeqd @y one ofclamrdoliwler®f: fornula 1A or IB or a
phar tically acceptable salt thereof as cl ained
in gny o of clainms 1-3 wherein: Nis a 5-7 nenbered,
ni t nogen }inked, heterocycle; wherein if said 10
het er | d@s g 61 atmberad) nitiiiglen Hked] hetdrb@iclenivhéromensaid

be opti.onal |y substit uted rou cted from
eI IR TR 5 N SR B gt oope Y prostitied by & Brou
sel@@%d@@ﬁﬁ%?bvﬁé}leiﬁyl - O - (C1 06) al kyl and
-Q02(Ci and each ti onal

C6
subdsily wleéegdéwnbés}lﬂ%ﬁaﬂ@gl @sr@slwclﬁﬁkﬁél A1 ﬁg)alm@yd
_c%%cl%a@gﬂ(aga C6)al kyl, -NR R', (C3-C6)cycloal kyl or

Kox wherein R and R" i ndependently at each
oc ¢ grghdhsomayalrecoptional lpaphstiayted oxscarbbmbmmm@n dlom cylane, i tleexy,

I a 5 ' her eof
ool T ARCR R s e BYGEE Rl B ekt
eaclR’aodRF ﬂxeinpmdeﬂlﬁatda«h)oycurrdﬁ% e (Or-Coullyl. 20 wherein
R and R' independently at each occurrence are
(Cl-Co)al kyl. 6. A conmpound of forrmula IA or IB or a

5. pharAesmegsuhd af foymale &Rk #bbea pldlhadehtcatiofac@ptablelsalt tliedaof as
i.n any one of .clains %\5 V\hereln nis 0 or
V

claigRbH BN 0Bf OF drifRsI Lt VAR K1t g3ch QiR PRl otiear N N RYor oxo;
wiReGE Rt 3 B Sbfentl %@fzacﬁ%oc&}eﬁbé@g (¢ 0cganyione of

clains 1-6 wherein hydr ogen, hal o or

(C1- C6) al koxy; mhereln R2
6. A compound of formula IA or IB or a pharmaceutically acceptable salt thereof as

claimed in any one of claims 1-5 whereinn is 0 or 1.

7. A compound of formula IA or IB or a pharmaceutically acceptable salt thereof as
claimed in any one of claims 1-6 wherein R; is hydrogen, halo or (C;-Cs)alkoxy; wherein Ry

may be optionally substituted on carbon by one or more (C;-Ce)alkoxy or hydroxy.

8. A compound of formula IA or IB or a pharmaceutically acceptable salt thereof as
claimed in any one of claims 1-7 wherein R3 at each occurrence is independently halo,

(C1-Ce)alkyl or (C,-Ce)alkoxy; wherein R3 may be optionally substituted on carbon by halo.



may be optionally substituted on carbon by one or nore
(C 1 -Co6)al koxy or hydroxy. 8. A conpound of fornula
w0 2000n1908 or a phannaceutical |y accept abl e sal pPCT/b82@0/001338
as 30 clainmed in any one of clainms 1-7 wherein R3 at
each occurrence is indepen%g&h%y hal o, (C1-C6)al kyl
or (G -C6)al koxy; wherein y be optionally
substituted on _carbon b¥ hal o. WD 2007/ 119046
9. pCT/Aessyoiyrnd of pygula 1A 2y T or aphagmpcsufierlyfaceepiakle salt fhgrasf as
clii{%e&’ in y%@%ﬁ@iﬁ@rﬁt 1-§ L:]i\éinarﬁ %elgg,’e\pﬁe eint ﬂletvah!& Bf%f %Qf‘be the same
clained”in any one of clains 1-8 ereitn mis 1-3;
orghfarenitn t he val ues of R3 may be the sane or
different. 5 10. A conpound of formula A or IB or a
pharmaceutically acceptable salt thereof as clained
5 l(l'f. :’1 anyompuand bf ﬁ)lrlahI?IEA]orfﬂl? ‘ﬁh@plﬁrﬁaﬁﬁti&e&lyhy@pm(bm)ab tthereof as
duoro. 11. A conpound o Qr alAqr IB (RB)m R
el ipayiGh of HS I AW BpiRi e Aoy Buotes N (R1)
N N10 IB wherein: Nis piperazin- | -yl,
N- et hyl pi perazin- | -yl, N-ethyl piperazin- 1 -yl,
1N i Soptrepsyng phirmyledAiaryB: N acet yl pi perazin-1-yl |
N—(2-hydroxyacety|)piperazin-I-Mi)
N- ( 2- di met hyl ami noet hyl ) pi perazi n=" 1_-yl
N- ( 2- met hoxyet hyl ) pi perazin- | -yl
N- ( 2- cyanoet hyl ) pi perazin-1 -yl ,
N- ( 2- hydr oxyet hyl ) pi
N-(cycl opropyl (bt
N-(cycl opropyl) pi p&razi -
N- ( (R) - 2- hydr oxypr op+ony y
N-((S)-2-hydroxypropionyl)p in-1-yl,
N- (
N- (

t - but oxycar bonyl ) pi pera ;
acet oxyacet yl ) pi perazi n-1-yl, piperidinld-yl,

(RS)m
R4 Q
HN O
R2
A NH,
~
R, N N
10 IB

wherein:

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

N-isopropylpiperazin-1-yl, N-acetylpiperazin-1-yl, N-(2-hydroxyacetyl)piperazin-1-yl,
N-(2-dimethylaminoethyl)piperazin-1-yl, N-(2-methoxyethyl)piperazin-1-yl,

15 N-(2-cyanoethyl)piperazin-1-yl, N-(2-hydroxyethyl)piperazin-1-yl,
N-(cyclopropylmethyl)piperazin-1-yl, N-(cyclopropyl)piperazin-1-yl,
N-((R)-2-hydroxypropionyl)piperazin-1-yl, N-((S)-2-hydroxypropionyl)piperazin-1-yl,
N-(t-butoxycarbonyl)piperazin-1-yl, N-(acetoxyacetyl)piperazin-1-yl, piperidin-1-yl,
morpholino, homopiperazin-1-yl, N-methylhomopiperazin-1-yl, N-ethylhomopiperazin-1-yl,



10

15

20

nmor phol i no, honopi perazin- | -yl,
N- et hyl honopi perazin- | -yl, N-ethyl horopi perazin- |

WO 2007/1W42007/ 119046 PCT/ GB2007/ 001338 -130 PCT/GB2007/001338

N- acet yl honopi perazin- | -yI
N-i sopr opyl honopi per azi n- i3
N-cyclopropylhonoplpera2|n T §| and pyrrolidin-I-yl;
at each occurrence is hydroxy -NMe2 or oxo;
Nﬁ?%ﬁb?@oplsermn-ﬂ@/l HY-dfoBt e HbOmPRIBFazin et hoxy, et hoxy,
g ﬁqmyﬁ . y or isopropoxy; R3
a¥&§§gh occ r§gﬁ%%llég¥n3%%g%' y fluoro, chloro,
met WRylat eft0h|0f3¢umn@mléﬂlh@rloxyaemb or Oxmet hoxy or
trlflygrgqethoxy, mis 1-3; wherein the values of R3
e sane or different; 10 R4 is hydrogen or
f | U(RZOS h}ajrognpﬁhtmrmhﬂ)dypahdw, acmethbabttrosalthytileyabdxy or
A conpound of formula A or IB. (R3). R4 (R n HN
15‘(8“’39" H2 R NIA (RBAmMR~ 4 HNO R N2 (R)n N
N 1R;laBeach@bagicack ifsﬁlilﬁ;)endently fluoro, chloro methyl, tr1ﬂuoromethy1 ethyl,
4-1 (2, 4-di fl uor ophenyl ) am noj - 7- et h oxy 82 nmet hyl pi pe
methosyrr fHilporeRiFthe ne- 3 - car boxani de: 4- [(2,3
- di ghlsarerhenyh 2 RR oﬁRg%Whg’sa(rﬁE SPRfiftybii perazin-1
yl ) qui nol I ne- 3- car boxam d
7 eﬂh@&@who$w2wﬂum@ro 5- nethylphenyl)an1no] 6- (4-i sopr

or%%hﬁaeaftﬁéll}nac]cel%mlg wingligpe- 3 20 carboxam de;

12. A compound of formula IA or IB:

(R3)m
R, /
(RI)HC HN @
N
N NH,
=
R, N IA
(R3)m
R,
HN O
R, N
NH2
=
N

selected from:
4-[(2,4-difluorophenyl)amino]-7-ethoxy-6-(4-methylpiperazin-1-yl)quinoline-3-carboxamide;
4-[(2,3-dichlorophenyl)amino]-7-ethoxy-6-(4-methylpiperazin- 1 -yl)quinoline-3-carboxamide;
7-ethoxy-4-[(2-fluoro-5-methylphenyl)amino]-6-(4-isopropylpiperazin-1-yl)quinoline-3-

carboxamide;



WO 2007/ 119046 PCT/ GB2007/001338 -131 4-[(3
-chl oro-2-fl uorophenyl ) am no]
WO Ze0et ivone/ - 6- (4- net hyl pi perazin- | -yl ) qui nol i PEF/882007/001338
car boxam de;
7-ethoxy-4-[(2-fl uoro-5-net hléllphenyl ) am no] - 6- (4- net hy
| pi perazi n- [ -yl)quinoline- carboxam de; 5
7- et hox [(2f|uoro4 rrethyl hen )amno] 6- (4- net hy
4- [(%'icb]@f% oljppmrgyagﬁnﬁ)@ rthozy-6 pipgr@zin-1-yl)quinoline-3-
cafbokfgidd: di f1 uorophenyl) am no] - 7 (2 met hoxyet hoxy) - 6- (4
- met hyl pi per azi n- 1-yl ) qui nol i ne-3- car boxami de;

7-ethxy24 f@dmom-ﬂqnb&ltyﬁgliephl@whq]aﬁﬂ%m]:ﬂlﬂp(mrm h&@y@nﬁmﬁ)

net hyl pi perazin- | -
Carq%fé%nldﬁol I ne- 3- car boxam de; 4-

5 7-pth@xyEA-{@rfinobo-tridiypteayiyninc-6:0)- mEth§ Riptetzie kyBilisotine-3

Cagﬁgén%t hyl pi perazin- | - yl)quinoline-3-carboxan de;
4-f2) h(cﬁﬁﬁdrmeﬁylgmmtheﬂﬁwemm (PBrdefhrylpHRRAAPY YD @iabline-3-
azin- -yl)

carhorpBidoet hoxy) qui nol i ne- 3- car boxami de. 15 13. A
. { in-B
LR R AR (Pl
10 yllg]umoh@qj%carngaamlm 1, which process, wherein variable
d,in
U LB e SURFLL o8t 0, iLi0R0
yl)qmrfohne?BHcarbbka@mde ahiiB: (R3)11 (R3). R R4 HN O HN /0 O

+{ipdlacEabia eov gt B OO Gt o mul a

méthdxyethbkDyuifoldd-3-tdrboxdmidy.

15
13. A process for preparing a compound of formula IA or IB or a pharmaceutically
acceptable salt thereof, as claimed in claim 1, which process, wherein variable groups are,
unless otherwise specified, as defined in claim 1, comprises of:
Process a) reacting a compound of formula IIA or IIB:
(R3)m (R3)
HN 0
20
wherein L is a displaceable atom or group; with a compound of formula III:
(Rl)n
NH
I
25 or

Process b) reacting a compound of formula IVA or IVB:



Process b) reacting a conpound of fornmula I VA or |VB:
WO 2007/ 119046 PCT/ GB2007/001338 -132 RZ R4 4 L O

W@ Rloy/1194® N R NH2 NH2 (RI). NN RZ N | VA | MBI/GB2007/001338
wherein L is a displaceable atomor group; with a
conmpound of formula V: (RSnm HZN 5 V or Process c)
reacting a conpound of fornm ZVIA or VIB: (R3)ym (R3) m
RO R4HNO (R). NHNOJLOH NOH (RI). NN RZN
VIA VIB 10 or an activated derivative theRgof; wth
anmo or Hrocess d) reacting a conmpound jof f

nia:
WRpALor VNI B: W0 2807/ flo046 PCT/ GB200R/.001338
(R3)i\n (R])m N NH,
N NH,
N

R,
IVA IVB
wherein L is a displaceable atom or group; with a compound of formula V:
Ry
H,N
5 \%

or

Process c) reacting a compound of formula VIA or VIB:

Ry
(R3)m ’
;: f ) R,
R, HN O
R, HN 0]
N N = N OH
OH _
= (R l)n N N
R, N
VIA VIB

10 or an activated derivative thereof; with ammonia;
or

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



R Q4 FINANO(RR)h\ \' " DNOOARR2 OR (R1). N
NR2NVIIAVIIB wherein Ris (Cl-C6)al kyl, in

w@2nviicok@ar net hyl and ethyl; with fornanm de apd/aB2007/001338
base; or 5 Process e) hydrolysis of a conmpound of
formula VII1A or VIIIB: (R%;] R (RBHNNmR4 4 HN
(R. R CN NCN (R. NN NVIITAVIIIB and
thereafter if necessary:. i) converting a conpound of
the formula | A orRIB)B i nt o anot her conpound of_(Hh;ém
formula 1A 10 orq m | i) removing any protecting
groups; iii) form ng phar maceuti cal |y accept abl
salt. 14. A pharnace al conposition whigh conp

a compaund of, fornulatA or 1B, or a 1? “ HN 0

in associ at'? O/R
: - akedi | uent
compound of la A or IB, /or a Z
phar maceyti cept abl e Bk eredf, as clMhined
i n any g[ﬁ?e of cl ai 1-12, for us a nedi canent. 20
-134
WO 2007/ 119049HRCT/ GB2007/ 001338 1 VIIB
wherein R is (Ci-Ce)alkyl, in particular methyl and ethyl; with formamide and a base;
or
5 Process e) hydrolysis of a compound of formula VIIIA or VIIIB:
(R3)m
(R3)m
R
R ' HN
4
R)), HIY R, CN
AN
N X CN
Z
~ (Rl)n N N
R, N
VIIIA VIIIB

10

15

20

and thereafter if necessary:

i) converting a compound of the formula IA or IB into another compound of the formula IA
or IB;

ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt.

14. A pharmaceutical composition which comprises a compound of formula IA or IB, or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, in association

with a pharmaceutically-acceptable diluent or carrier.

15. A compound of the formula IA or IB, or a pharmaceutically acceptable salt thereof, as

claimed in any one of claims 1-12, for use as a medicament.
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16. The use of a conpound of the formula IA or IB, or

a pharmaceutically acceptable salt thereof, as
webk@rmemd4é n any one of clains 1-12, in the mnedECB0/001338

of a nedicanment for use in the production of a CSF-1R

ki nase inhibitory effect in g warm bl ooded ani mal such

as man. 5 17. The use of a T ﬂﬁound of the fornula I A

or 1B, or a pharmaceutically acceptable salt thereof,
leas dihgiupeef 4 eompayndefcheformplailAer 18,192 a pharmageutically acceptable salt

.| . i n 3 i t i .

Rk e e T R i R A
thaprodeetion b8a CBRe Ruseasefintdbitoypifechth aofarnhielodbdedraningal kwchaas man.

I B, or a pharnmaceutically acceptable salt 10 thereof,

as clainmed in any one of clainms 1-12, in the
17r.nfan UIIfhiaGltséJdSiEa @fmp@}n:idliﬁiﬂ tﬁafﬂﬁlﬁhlaﬁﬁlror U8 SoriaphatniiCeniticeits 4826 table salt

0 noma, papillary, thyroid tunours, _ ,
ﬂl%fﬁ%{rgwgﬁﬂa@é PEFORa et C%@rS&nl% ihithg manuizgirg of 3 medigagent for use in
thé PREuGRAGEEn altBEHHBEH RfRct ih ¥ FRRRINLJIBA hARANGLR 8s man.

carci nomas and sarcomas in the liver, kidney,

bl adder, prostate, breast and pancreas, and prinmary

nd i f e j :
Loy e O lonBlhFor b BHGR 1R'op g PRty acceptable sl
thereafp alaimed it évy dne pfitlains| 1AL 2 in thBmapnfagture of a medicament for use in

armaceutical |y ac table salt thereof .as clained
of ROLBRGbSPowt ARIRR 8508 Ffbh ifERctREmE: BOR Concer,
ovaHah can@ENiung edncerS Rukémias, EmpHotdbinakgianeiés, bireiasias and sarcomas in
ovarian, b]adder, cervical, endonetrial, prostate, )
top fis; kla?ean@g%&dm%ﬁzbr@a&%né PRRFFEF SAndpEgRE Yoo Eisnt solid
tuiBhis @ BRGLBScIINE kiydbiadumsahedyarkast i ¢ syndrome, acute
20 nyel ogenous | eukem a, chroni c mnyel ogenous | eukem a,
non Hodgkin's | ynphoma, Hodgkin's disease, nmultiple
ol ! tic | b S
o s POy PRI of HERRAG Ior 18 A5 R maR oy RTFpuable sl
thergefahs ¢laiined dmanyamd of olainisclul 2ain thy mpnofretured a2 Mddicanset fof use in
) r r .
R ERIRRAE )Rad BT Aol iRy, Broste, tupg, Kidney and
paot@ativetdmiors; Bavynaoiezicdl malignamsied intdingmyteboelyspaantit apidusge, acute

of, a nmedi canent, for use in he treat nent .of -
YOG eI o it e Spilsp B EPde ey Hodekin's
di§u4ed, nRUipMy¢l6EE eedchrbg o B s syticasdkeaRe dhE glidhd, 8qitamous cell
failure, autoi mune disorders jncluding system c |upus
cagiRapRQfh g esqrhagys. mlisgnd uysak mglaporga pbigHichlsr lymphoma.
arthritis, osteoarthritis, renal inflammtion and
gl onerul onephritis; inflammatory bowel disease;
20: r arfd¥siuahefl & emperndef thefrgaladd o dRar aphamzoeyisally acceptable salt
thEFRbS, Qé"élélhl/gﬁ %L?Jyto%e Qp Qlﬁﬁﬁﬁ' 101 X GG b fac AL GG GhRE! for use in
obesity, zher'mer s DI seas€, chronic obstructive
the treammiaetrof e easejatad ailvelyesis, atedpariosio mchidgigiavadécsonydaxdsced

i nel udi oriasis. and Langerhans.cell. .. :
bojg Bosp PRl Bilyth DR R dso oy st fopws
erZthem#tosB] dithelitif Giclydirmpdtiainmgoid afibfitis] BtédanBses, redal ipfla@mytion and
effect in a warm bl ooded anin&l, such as. man, jn neqd
elgiperipefP i S HURTARRY R BRSPS EesRIgHi vPLioR iy ipgrenal and
bonBinthridW AMBLradand skin xenograft, atherosclerosis, obesity, Alzheimer's Disease,

chronic obstructive pulmonary disease, diabetes and chronic skin disorders including psoriasis

and Langerhans cell histiocytosis.
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effective anmount of a conmpound of formula IA or 1B, or

a pharmaceutically acceptable salt thereof, as
web@mem4é n any one of clains 1-12. 5 22. A nepP¢iDdBR@r/001338

produci ng an anti-cancer effect in a warm bl ooded

animal, such as man, in negg of such treatnment which

conprises adm nistering to Pd animal an effective

amount of a conpound of formula 1A or IB, or a
2lpharhiedad iffe,rm%uc’ae e&ptFalt kinasglinhibitesy efect ims weimabloeded animal,
sublpasarﬁéﬁ AgeeRlor Gl nflwghlal}? rﬁﬁ‘lseéb‘a(ﬂr? hﬂ?egmg fo $5ER4 L0

mel anorm, papl ary thyroi
eff@h@t@mmgm@tdrmomam of fomhubnIA aniie o1 a pheamb@nticdly@eceptable salt

ncer Ieuke ynpphoi d mal i gnanci es,
m%%@%mﬁ%ﬁggdgh n%%ﬁggl ﬂpthe liver, Kkidney,

bl adder, prostate breast and pancreas, and primry

and Jid tupours of the skin, colon,

recurrent (0]
22 hyromgthog Eﬁ@godilﬁ’&g 8% apti-gancer ¢ftegt iy arrarmrilensled animal, such as man,

in ﬁéﬁdfﬁi"'suchst%éﬂn@ﬁ wiRR colprife %@mﬁlflsteqrﬁl%no Eaﬁ@ ShifBRMn WG amount
rises admnistering to said ani nal an effective

of a ﬁe@ﬁ?unéifof dorawiplduerd Bopr 4 pharmicqutically pcaepable salt thereof, as claimed

&ﬁﬁ%ﬂ&h&?hby acceptable salt thereof, as clained
h any one of clains 1-12. 24. A nethod of treating

breast, ovarian, bl adder, cerV|caI endonetri a

t 20, Ki dne ancreatlc urors; .
23%22%@%%%8% bk fthring Aot R DA AR RRR ERhE, < El&@‘é%ﬁogagw%mas
cokgnmdm@mvammﬁcdm&ﬁg)@ﬁwulﬁuke@ﬁk@ mnq;hoﬁlhﬁﬂ{gh@nmes carcinomas and

0! s le non kin's
sar g @*k‘%ﬁp e 0 %mﬂ% .PfﬂS@temg@ﬁ% A8 BB PEmry and
reduy iRREOBE Yitrhdurd SUKEKiR ,coRAGhyBld, AiBs arkHARBYUH £8him-blooded
carci noma of 'the esophagus nall nant uveal mel anoma

anupah Spg 85 g, #} neep phecdimatenkvhigh peraprisseiedmiaistenag fo said animal
an%ﬁ@&w@%nﬂﬁﬁ‘t oflaRtoRB6Hthddr faHfalh (A SABTR Qtphé(\‘ﬁia%l\‘n%guy acceptable salt
rises admnistering to sard animal an e
theé uastclamedingenirpoe pticlamsflo2rul a | A or IB or a
phar maceutically acceptable salt thereof, as clained
in any one of clains 1-12. 25. A nethod of treating
24t u nﬁrmahsabof tadatiolg b:sm,aivyﬂzirs bladédrpapwcad, Seinﬂorhétﬁbll,l gios@te, lung,

7 B R B e S i R peipl el

syidoge, 3at:hle Ii’f@feﬁ)%Hﬁous ddukbihlaf dHBoriO flyWIdbaBus Rak®h Aol Hodgkin's
renal i nflanmation and

ar.t hri S eoarthrltls
lyrgphomay, ﬁPgﬂ%lgﬁalﬁ?%S% myliiple myalergapd piyeic Lynrhesyis leukemia; and

glibfmangRdradts cERLASIbAR of M bithiGs! BNHnaAN] eal R TR A0S Wollicular
al lografts and skin xenograft, atherosclerosis,

lyrpphoatariy a wapmHdeqdsd agmpl, sechas mancinmeed of sobistreatimeitweich

At s i 6 A0 AIDAEN S RS

IB o1 8 phaxmdcdusing brdeesptableedalt therstlj ascldimed & ainp oae of claims 1-12.
war m bl ooded ani mal, such as man, in need of such
treatment which conprises adm nistering to said aninal
25an éfrthehdd ofdreatingituimophssaciaedpsiedlgsis, osteoporosis including ovariectomy-

induced bone loss, orthopedic implant failure, autoimmune disorders including systemic lupus
erythematosus, arthritis including rheumatoid arthritis, osteoarthritis, renal inflammation and
glomerulonephritis; inflammatory bowel disease; transplant rejection including renal and
bone marrow allografts and skin xenograft, atherosclerosis, obesity, Alzheimer's Disease,

chronic obstructive pulmonary disease, diabetes and chronic skin disorders including psoriasis



of formula IA or IB or a pharmaceutically acceptable

salt thereof, as clainmed in any one of <clains 1-12. 5
wWQ@a07A19pkar maceut i cal conposi ti on whi ch conpr i BEEG&2007/001338

conmpound of the forrmula I A or or a

pharmaceutical l'y acceptablelﬁglt t hereof, as clai ned

in any one of clains 1-12 aSSOC|at|on wth a

phar maceuti cal | y-acceptabl e diluent or carrier for use
andr-apgrehans sellibistiesivtasts ima wegEblpRAed animel, sush apinamriy need of such
treecl &t ‘c}vh ol c@mﬁﬁge@amnﬁl%‘?%ﬂlg 30 V\ﬁ@bﬁ;}lrﬂdf“z{h Q?ec%nam&lgt gf7 a co(r]npound

arnaceuti c conposi rirses a conp

ofdxbrnttﬂvelﬁf orlBuira pharmoceltidally axemalih witrtheremit as:cﬂzhﬂnyd in any one of
dqcc?ﬂéable salt thereof, as clained in any one of

YSi'ms  1-12, in association with a

5 pharnaceutically acceptable diluent or carrier for use

duct f ti- ffect in
2<Nz?1r ne ag%tg@gl%%ah iggrggosg@gnﬁvkgél c!ﬁ;ér;:p%rs]ésg @%poggd otl the formula IA or IB,

orﬁ E%@thﬁﬁécc@ﬁﬂmg ﬁlﬁtll&@om Sl @ TPAy IS ogclglﬁmolw ¢h
the formula I'A | B, pharmacéutically
aSﬁ@@@p{l thea pélallmawlﬁ@ﬁlésoﬁcce@tsble riélilemédr qaprieadgr use @ thé production of a
C%ﬁhgﬁﬁg éeut%ll% g g{)ﬁ@ye-f %@@ggt agl %%8%%%1#?21108}1 C]% SPier for use
10 in the treatnment of nelanomm, papillary t hyroid

272 ;n p glgyha‘rrﬁlgpel%h(%ag of;:]c?srét&)n (}gn%kd@m glgeosna‘ %ﬁ%ﬁgﬁﬁc&oﬁl\{g %olrr%lrl]la 1A or IB,

ormmlhhmammeﬁy adbapitﬁ:‘tblél siREeradlassadit@dBsanyont BEclhimsar 12, in
gla der, tate, q a st and pancreas, . and

ssEp N AT EGr MG - SrVaPle GG & G R e i the production of

anG@ti @Bncet BfERirth whidBRodAhnANALh@Sasinthn@d War m bl ooded
ani mal such as man. 29. A pharmaceutical conposition
15 which conprises a conpound of the fornula I A or 1B,
2825 A piArRARLAESE 8othp ?loﬁ:ﬂ(}v c%mp‘ﬁgésea. cco?rlptouﬁch@f tﬁé)fotmﬂl% IA or IB,
clained 1n any one of clalns I n “associ at
orwphmcgﬁaalﬂnammta@aBalvhaccafeapstcaaatned di dnyent ochlalmrlr 1%k
asgo%[atlgﬁ glllth ) ot gl%-‘ac &%&]ﬁgﬁg&e@%le ?ﬂu ?of calor\llﬁ% rf(lgané 1nbti1% grea%mént of
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30 multiple myeloma and chronic lymphocytic leukemia; and glioma, squamous cell carcinoma

of the esophagus, malignant uveal melanoma and follicular lymphoma in a warm-blooded

animal such as man.
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the fornmula IA or IB, or a pharmaceutically acceptable

salt thereof, as clainmed in any one of clainms 1- 12,
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3ost 85870 C"F%PéBP‘EfL?ﬁEg%{}‘E}?@ifgt"B% qr ﬁé’ %‘glﬁ%lbi grseptable salt
thcﬁlédifhﬂpﬂﬂmed irngaiyant of élkimdriel2, in the treatment of breast, ovarian, bladder,

cervical, endometrial, prostate, lung, kidney and pancreatic tumors; haematological

malignancies including myelodysplastic syndrome, acute myelogenous leukemia, chronic
myelogenous leukemia, non Hodgkin's lymphoma, Hodgkin's disease, multiple myeloma and
chronic lymphocytic leukemia; and glioma, squamous cell carcinoma of the esophagus,

malignant uveal melanoma and follicular lymphoma.
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gl onerul onephritis; inflammatory bowel disease;
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and chronic skin disorders including psoriasis and Langerhans cell histiocytosis.

10 36. A compound of formula VIIA and VIIB:

(RS) m
(R3)m
R4
R, HN O
(R)), HN O R, _R
N R T o
X 0~
~
~ (Rl )n N N
R, N
VIIA VIIB

wherein R is (C,-Cg)alkyl and R;-Ry4, n and m are as defined in any one of claims 1-12.

15 37. A compound of formula VIA and VIB:

R
(R3) ( 3)
- CM M
C ’
R, N

VIA

wherein R;-Ry4, n and m are as defined in any one of claims 1-12.
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