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WD 2006/ 087538 PCT/ GB2006/ 000522 -1 CHEM CAL
COVWOUNDS Field of the invention The present

WO pwe/08756% rel ates to novel pyrazol e derivati VRCT/GBR@61000522
pharmaceutical 5 conpositi-oans and net hods of use. In
addition, the present invention relates to therapeutic
met hods for the tr %AE@O Y ﬂtﬂg)n of cancers
and to the use of m—pmmﬁg——gmatives in the
manuf act ure of medi canents for use in the treatnent
and prevent| on of cancers. Background of the

Field, of\the,invention Recept or tyrosi ne ki nases (RTK's) are a
“Thef Bk tﬁ%ntw'n%{%&e@ 1 h@\%gﬁ aEa@tdeHllo@%gé‘ th&if bﬁdrﬁlﬁé:eutlcal
e in cel signalling and are involved’in a variety
compmﬁltloa:nm&i methbad d‘dlsprlmcadéses, the podsendiimgentieh kelates to therapeutic

meth i lok ol a5 s Sy PR 10 T g bviae
derivhti RRGMMRShAER@E @ nfedRas8sts (i dse 31 tHRaNGtR&R And prevention of

identified. Trk's are the high affinity receptors
canceggt i vated by a group of soluble gromh factors 15

B cal | e&j urotrgphl ns (NT). The Trk receptor famly has
——lslgﬁ?-‘gé—?\g%rkA TrkB and TrkC. Anpbng the NTs
t lRécRpE B/rhdite Kifhdes (RTRY) Ard 26ibofand NI )probinddinases that play a
activates TrkA, (ii) brain-derived growh factor

criticplgpigrn cgH gignalling BndatedRvelEed N EITTHE canesr (¢lateyl proFgsses
1ncluHﬂ'{g%Qll gﬁﬂf&r}éﬁ&? guwléﬁa? a(nglﬂ)ggrﬁegfsgﬁnrd]glﬁeﬁg%te’%ﬁsa@ﬁ%ﬁﬂyﬁp Moo

d1ffe1tehaR§Kmembluang tr@gmybsmrrella&d kiunatsesa("ﬂrle’ls} hdvarbedw identified.
e domai n |nd|ng

| udi ng ki n Upo 0 of. the
@%ﬁ@m PR Aieh ARSI eeriopAsEvaled y B lug e BAVH{getors
calle&r ?i&gﬁ‘& Hsomt TRETHSIIGRbr faﬁﬁlz @1%9 Hﬁ&é I‘i’i@mBé‘fsh"]@]}@ TrkB and

expres euronal tissue during
TrkG. Asnabgted N ﬁrﬂrﬂre mdr)meﬂimlgrswdrféctoc NGFrahichactivates TrkA, (ii)

. nance .and A .
braing B Ve g RS 0ot GRM R P/ S RER 85 B i Fophich
activare$ ey, )BacH IVEMREptof @HRdifkSan dktAURHEIIaP BomdMgTifardl nding), a

reports show n 5 that Trk's play inportant role in

transyyperabIgBe Egt tangpige-Felidar domagr (ineluding kingsesdeyyaink Mpon binding

of thé\gg" ?‘%}%‘8@5 c@a]ér%és % -%%ﬁ%&%h he ﬂ@%ﬁsadsotwn tre s1’gnal

transduationpathevagbl e nunber of literature docunentati ons

I|n ng gnal Ling with cancer. have publishe ,
lfwgﬁmlge ly GRPPEodinbdeupnal X dieg s feYelgprheny ajhire Tri's are
crltlcgpfo? REmAiRn AR R SuSY V}tl 8mh]'e£b &S, RAUitlomb H«Iﬁnc role for the
expression Is increased in late stage pros
Trk/reardepbin Bt (or pathwal ), brostea mpinssn quaﬁdna?tchr@gteneports showing

that SeREIST oedlabt ift B Sl BrleToppadh ERErRono g iy Bhe Yo
(Patdlplﬁ@tﬁeelr B8 el Chlrkent URGRGH 9 Bet8bidRig), 911 NEDY2.080Nat e

ands are up-regul ated in | ate stage, andr ogen-
n the past decade, a considerable number of literature documentations linking Trk

signalling with cancer have published. For example, while Trk's are expressed at low levels
outside the nervous system in the adult, Trk expression is increased in late stage prostate
cancers. Both normal prostate tissue and androgen- dependent prostate tumours express low
levels of Trk A and undetectable levels of Trk B and C. However, all isoforms of Trk
receptors as well as their cognate ligands are up-regulated in late stage, androgen-

independent prostate cancer. There is additional evidence that these late stage prostate cancer
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i ndependent prostate cancer. There is additional
evidence that these | ate stage prostate cancer WD
wWQO@6/N8B3IH38 PCT/ GB2006/ 000522 -2 cel | s beconeCT/GB2006/000522
dependent on the Trk/neurot-Rophin axis for their
survival. Therefore, Trk inhibitors may yield a class
cls G BROBHIRERe AU - BARRNn FOERIbGy KU 440050, i
inhibildte nfyosélaaelas 008hophiisliaQucidBigentsspedific fmrandrogenyindependent
recent |jterature also shows th

t - i ,
prostafe eanggr { Weeramtngny L ¢tahd’ f%ﬁr%ffaéi@PSﬁSale‘}xagfﬁ&ﬁ | $Pk s
e pr i t .
LRSS R Ve by T SBGEEAIRT IR ARH o EREGOBIER, dRAMSH,

amplidicaiddn Sl @mueati @GO3 k300 agddated Nithasedretayy breastreacamaea (Cancer
vi.d . et al.dinical ncer, Rese 03,
cell, 395 203853 T msionetah cinset Garde Bt Seigrore oy Gopp Ger ity and
ovaridY ERREN®ak |G B iePHll OhikiO4ICantEPRALSHIRRR! § 22d8-2259),
CEP- 751, CEP- /701 (George, D. et al Cancer Research, )
19987e &9 a {08 96pB34f pelesttvedirk gyrrosite kindssl iobibitbez Gerhalon described

CEP-I R IR0 (1eres b of SNGBReREsillh Bosobp anaaony oD S r
indol6éHiEHz6 Rl dnitlo@hes(VROD LRI3BY) dsii Gadbiests 10 gas sifwathhOOEP-701

of fered better efficacy conpared with nono-therapy

and/og [CHRd 5 1.avbsarombingd witksugisallnesethemically sndpcgd padregen ablation,

B T A B e

certait(hojxﬂ&l@ﬁeea)nmhgls:aﬁhﬂmg UthilﬁtminTWK)ﬁQﬁM?@i dndrW0D0320513. Recently,
JP2003231687A). I n addition to the abpve, Vertex

Japarp%aﬁ%@@fm%fgp%r%soléoa &spd BUIC,SOMRBIS 28 Jinh ST o5

TP2doRbs RYgbans of GSK3, Aurora, etc. in WO0250065,
( %0262'77% , WD03027111 and W)200437814; and AstraZeneca
hduedditipoitd the apyve Moirtex Chapowadakdave edoiibed gyrazdé aerhpounds

as i f BREn ettt A o 00 el BPRCRRS WRDARE 1 25

WO200£3 308! drfdeRitf7ZRANR HAGE RPYrted FEaX@E 86 k as MhiHHN gainst
compounds, or pharnaceutically acceptable salts

IGF-1 meeptor kingtei GROPHEIE3% Trk kinase inhibitory activity

Sum%g %fﬁle%ﬁﬁé%{tijoi ngly useful for their
= on and/ or proapoptotic (such as
aLﬂhi aﬁﬁ(&ﬂ@r&b)wiﬁpﬂhb ‘pitds%ntgmknﬁgn,rthé hgdicanih hivedarendiscfered novel
the human or api mal body. The 25 jnyention .also )
Pyrazods GRUgROUpES, (9F peagsesitraly ﬁ%@p%melé%%ﬁsw@ﬂ Srhighppsess Trk kinase
o540l SATRURR, g S0 KRSRUE LR NIBRE Gk Drospoptte
(suctcasrandicancry) adtivity aad ch methbheof trasmentrof thechumeandraoioaldody. The

. of di capents for use . in th roduct.i,on of. an

inventiop a1 E1RFF &9 RECCETICSRE Mt MERGAUS C 716 PerepRls Eomppounds, or

pharMadetifIROREsht a8 5BsIh&H6 toAshafBibeufia @oumPoAG 6K aREfng them
with thé present invention the applicants provide

and terghetiioehs intheusamgact@e of msticpyents doreuse disiebiction of an
anti-fr?@%e%ﬁtgnlg&? lplr(yapggt%ﬁg tef’%gc!t i %%lﬂr}l-%lc;olagcrl gl%f;nal§ fich g? man.

Also in accordance with the present invention the applicants provide methods of using

such pyrazole compounds, or pharmaceutically acceptable salts thereof, in the treatment of
cancer.
The properties of the compounds claimed in this invention are expected to be of value

in the treatment of disease states associated with cell proliferation such as cancers (solid
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cancer. The properties of the conpounds clained in
this invention are expected to be of value in the
wo e@ansmssg of di sease states associ ated wit h cBCT/GB2006/000522
proliferation such as cancer3s (solid WO 2006/ 087538
PCT/ GB2006/ 000522 -3 tunors and | eukem a),
tumoxfs a% ?&ﬁ(génﬁg) eﬁ@r%h%é)ﬁfe%g@vedﬂr&dfﬁffﬁgﬁﬁﬁwe\ﬁ?sogde%) gg&{a%ls rheumatoid

psori asl s,

arthntiad(@rogu’ s)mconﬁa; h‘aanambl 4} laoute @ndh e]mblmpﬁphmpsthles atheroma,
ath eronmm, at er osc GYOSIS arterila rest enosi, s,
ther%ﬁﬁ%em%mﬂ%fwd iresienosis, aufQimnaing diseases aruite androhrgpigintlgmmation,
bone ARB&e ?h&cﬁ@é&? d?sggs':eg%iﬁl%ugdl%és%ﬁérol’i’fetr&dhet inal vessel
pro i feration. er nor e COﬂpOUﬂdS or
plfamlnanmre,i thabbmpmrxde,ptr@bhlenammﬁcsﬂly laecoptble wits theecof, of the
i.nvention be of val ue the treat
inventjpi SiAxos A A L IR (1 B Sh PFPN S e s etted from

congddital ﬁ%ﬁé%@(‘;fﬁa rﬂéaséglﬁkt?csﬁépﬁrdﬁ% Iﬂ[e@@iﬁehé‘fﬁ§ %Hi't‘é |n'1yQ:‘I%lastlc leukemia,
acute nyelobl’astic | eukem a, acute |ynphocyt’ic

acute|lpmpleoniytic lemkbmnqg m:ulimle mynh)mam;leMQm, ogseplmgghalgenter, myeloma,
hepatGEHIEH: po RS emi R B e el e Rl g iR

sarcofil 6@ARN cAYRE, I bAhsEHNCE incladRg Stcr6RACBleadt B&hdediddbrectal cancer,
secretory_ br east cancer, colorectal cancer, prostate

prosteig gercer ingbiding rgmene rnfwétonépm@tmcm bladdar sarcgnapelanoma, lung

L

cance(r,S@laﬂZ)md géxskt crancer eaficencerNigamhhamd, thewikd caeeihclutdigaapillary

N BT W T ST RN SO

colorgéff{ﬂtdaﬁwrgfrbé‘ca@\é%ée@Qn(‘Pﬁﬁ‘l Rhncel L KRR CARCSELClmore epart_lcularly

ol orect cancer rostate cancer and | ung canc
prostNSCuCegradd ﬁ(dré:pamipularlp Aotmanel rafrhgtoryprosatatcenaeancer

DetadifiqRLE par i.cul arly hornmone refractory prostate
£ia 1 ption of the invention
AC&wo%ﬁ Ythe bRBeRiBFfbn bfdeds a@Rdnpoid se®rukqmpound
of forrru?Iy §) RXN:’pNﬂ XSH% 4 R1 Qm?
\ ~R5 AC(R6)n E x> R N
Q§r/ NN
I /X3 —
R2
N R'
Xx—N_ R’
s
A
(R,
@
wherein:

R! and R? are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.salkyl, C¢alkenyl,
Cyealkynyl, Ciealkoxy, Cisalkanoyl, Ci.¢alkanoyloxy, N-(C;.¢alkyl)amino,
N,N-(C,.¢alkyl),amino, C;.¢alkanoylamino, N-(C;.alkyl)carbamoyl,
N,N-(Cy¢alkyl),carbamoyl, Ci¢alkylS(O), wherein a is 0 to 2, C;_salkoxycarbonyl,
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20 (I') wherein: Rl and R2 are independently sel ected
from hydrogen, halo, nitro, cyano, hydroxy,

wao eooblogmsso et hoxy, am no, carboxy, carbanoyl, PEF/CBPI06/000522
sul phanoyl, Cl_6al kyl, C2_6afkenyl, C2_6al kynyl,
Cl_6al koxy, Cl 6al kanoyl , Cl. 6al kanoyl oxy, N-(C

N‘@@ﬁ‘@aﬁ@ hoy a’m no&llr@%&gisjagﬁ% ﬂ, < éa'%kﬂgulphonylammo carbocyclyl

or hefSrdy ¢Igl; . vamkdiy R) 204 RD andepéndefily 6ﬁédch|oﬁ(e@)mWMeelpeonalb{ substituted
0 tqg 2, Cl 6alk xycar bon 2006/ 087538,
on caphepy S GE TG0 Blind vzhem:l%{ élsa@wmw (FRAlRHY an -NH- moiety that

mtro%m' r&%cyc?dti&‘b ﬁﬁJgt efégg%/yﬁ gt %é}léér%ﬁ[ %Hﬂhllr}tﬁonyl g;n no,

radéﬁl’laye 1nﬂemd¢ntbt#iéfonfa§R9be optionally

i S*’&*Idt e GRSt Abm RS, il ol ¥l B oy,
tr1ﬂu8ﬂoMe@Qﬁ9 dBMo b&rl%?(g/ @ﬁﬁéﬂ%lsﬁ@&%ﬁuhﬂﬂla%y@ Cl Ht?l Cy.alkenyl,

sel ected from R8; ar e |ndepen

C.catkixnylo € s2iRecy; Ci?@llmdle@laalleanomhae&peNd@malwl)?@nmt ed

hyd 1
{Cg 16@(?3%%&% H&o elbd)?@ﬂmédrﬁla%mg’gjg r@ﬁ&a@?ﬂ)cc %ggan%éyl , mercapt o,
N, N-@M'eﬂhf;\mﬁibanﬁgzl @?%MKMS(@ vﬁ@ké’iﬁ‘ ayd 0 to 42, Galkbsyyvathonyl,

kanogyl , 6al kanoy| oxy,

N-(C LBy PPRRPYIOT. chakk@)psuwam; 25 malkgistlghony tarino,

carbo']S]K@?i(:F g%’ k&?xl) I\%ﬁgy e@%li if{gl ?1§ %‘9 g‘?‘gaéﬂd\%&y of each other may be

optiofaltyosubstitGied@al dafboyldnrrdJﬂmy imore R{% @nd whedelayif paid Ihptmmyyllyl contains

an N ooieahgA tRdcendrines ehseply bR ) £y st mbhamd ™
RO9R* fifeRend %‘fﬂe&)é‘nd%ﬁtl? §8Qct9c§ fhiem HWYogQﬁ haﬁ’@tﬂlt%‘ %Bllaﬁ/o hydroxy,

SubStI tuted on carbon y one Or nore wher ei n
triflupfonsshakyhanimooeyrboxyl, cobamaylnmercanto, Nﬂphamyé,t Ql dalkat, Co-alkenyl,

L R L e e e R e g

N, N'F@ll SRy Bl IQmemnbachl pilkylfeare@yd, hydr oxy,
i fl uor onet hoxy, am no, carbaoxy, carbanoyl, mer capt 0,

N,N- éQnLeaﬂianyrban@yl ExionlfyIS(on veerwanys 0 to S alkeyibonyL

N-(C ¥ ]a(‘]);lgﬁi< lﬁﬁ?&ﬁlnnﬁ I,qu }\F%?@l)isug%iragﬂyj)f ¥ r?]wkgfgﬁlphgh}(&mno carbocyclyl

or he&%o@&lﬁmﬁ@tbmrﬁ nmd Rﬁ-lﬁ@pinmklkpﬁbwmmwdy, be optionally substituted
on caglbqrbbygon oal ZQ & g?r{']%i:/ﬁ;p if eterchcSycl))cgnt\éﬁgggl lQHa nlolety that
mtro%Er{ %%E % n)aﬁ&' En%kﬁfﬂ%é’d by 5\@’0(119 séle@t@li ok R&ul phanmoyl

| phonyl am no,” carbocyclyl or heterocyclyl
whariga derzt bandloRG: 1anliQé<p1®n whereinysaid Cezdiylotenaay bagptisaally

aIIy substiguted on carbon by one or nore Rl4;
Subs%‘ﬁtedaﬁ ih™M¥° Eard heterocyclyl contains an - NH

rmRﬂtgyc tiderbodytiyl @g@aelﬂayclﬁewﬁateim@élhme@wbnyt térRgindyn -NH-
a group selected from R15; is a direct bond or

moiegy] thatwikpgennmay hp eptéanally aulest@te@by rgraspselegipd fom R'7;
ophs ?sns%iec‘yed from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,

carbamoyl, mercapto, sulphamoyl, Ci.salkyl, Co.salkenyl, Ca.salkynyl, Ci_salkoxy,
C.salkanoyl, Cy¢alkanoyloxy, N-(Ci.¢alkyl)amino, N,N-(Ci.salkyl),amino,
Ci.salkanoylamino, N-(C;.¢alkyl)carbamoyl, N, N-(C.salkyl),carbamoyl, Ci.6alkylS(O),
wherein a is 0 to 2, C;.¢alkoxycarbonyl, N-(C;.¢alkyl)sulphamoy]l,
N,N-(Cr.salkyl);sulphamoyl, Ci¢alkylsulphonylamino, carbocyclyl or heterocyclyl; wherein
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25 substituted by one or nore R16; Ring Cis
carbocyclyl or heterocyclyl; wherein if said
whedoengmsyel yl contains an -NH noi ety that nitPOIEB2098Y00522
be optionally substituted Bys.a group selected from
R17; R6 is selected fromhalo, nitro, cyano, hydroxy,

m%ﬂ)ef éﬁf{%&l %\{ﬁgﬁ‘éﬁtedaqrg &‘%}1 nggi (Em%)ﬁ% n&g ga? %g@ Wherem if said

heter@c@@bckr}tmnh an Q\lHESﬁiol@y( that Bl@fO@én mal Ibabpud)nally substituted by a group
6al k@noyl oxy, N-(C _6al kyl)am no,
Selec r(opj} 6al kyl ) 2am no, C1_6al kanoyl am no, N-(C

G g F{ ?%ﬂio*%g{é?% theNMh(e@o%Rﬁg{a?yﬂe)tﬁ&%*?eawfferem

ereln a IS
CR6R R RIF boh RIS ankbagcOindeadnkdnt)yssel qeteainfoorh hall, MtpCeyano,

hydro%«g?%{sﬁw Zsﬁ‘caf“a”" : bR Corimay LT R B ag sl
C,. éalﬁg}/l@% Q@&?p%%ﬂkoxy's cR@avaaa%gp@ qakamﬂym@mﬂ%ﬁﬁo

one or ‘nore wher e n
N, N-(Iﬁ?exsaikyi&zﬁmn}d Ca galkarioynzino,- I 1. sabiydxcgrbamayl, ni t r ogen may

N.N- @ ARy bty LRSI IS bty 2t 2 R SR bR iR
N—(Cpﬁﬁlliylbgulﬁﬁéfﬁoﬂ r NGV (cﬁlesants}t)zsuﬁ)hazmyl?tz,sal éulpﬁ%;ll@laamﬂo R18

and arg) |ndependentlz¥ sel ected 1rom,hal.o, ro,
carbogy@HoR ™ - py/pterRgyClylrR T of%hem{{n y, RanRnend &rmés‘@ﬁndenﬂy of each

other @3@%% on:»lilﬁp%%?t@h%g a%grlﬁgrednl’ek 8 T8 gw nﬁl Kvgerelq if said

heteréelcha b&&amy b XyH- h&o@@y ﬂhaﬁﬁitﬂogbﬁ any be ,optlbhdﬂy(s(ilost1tuted by a group

al kyb,) 2am no, C 1_6al kanoyl am no, N (C
Sele“fd%é’l“k Iycarbanmoyl, N, N-(Cl.6al kyl ) 2car banoyl ,

gjll?% ﬂl‘t gv'é(lsclgz glgg’%ﬁ& ﬁmar@ 11’1d%&9n&eﬁtl§ s?lected from C). ﬁalkyl Ci-¢alkanoyl,

Ci. 6alidb<lls(1mh0ﬁ3)dl @y&a}mutqrhem?ydarba@bﬁdv-l@i @Uiybhaxrbymam no,
ete .
N -t G e ity oty ity B R oy wherein

R8 Rﬂﬁe RéﬁoR‘b R&Y A 19 bisdepbhticBtly 0P edoRl IR niy W tHtiGhaliPEstituted on

and mherﬁln if said " heterocyclyl contains an
carbonmormsurmry?t at nitrogen nay be optionally

RIS Shi e RUFMIHP so S RDEal M Sl By By o,
trifluéibnfeeldgy) amiad cﬁa@b&@p%&bamoﬂlm@ﬁaﬁw supmﬂmmwlcl salkyl, C.¢alkenyl,
1 6alkox carbo , carbanpyl

CaaalfyBe) i anoyINquﬁql@now%wapwmnmbenzy|

o R S S

N, N~ cgaghhcatbamoy g 5ddky16b®)a(»ﬂakdw asub &1 2,tQtseldtoryrartmmyhon

N—(Cg@ﬂl@’@)ﬁ@]@hiﬂp@ﬁ,‘ &éf (()C }k[Rf)ésu dg{%ld' (ﬁ?gl}%ﬁglpg gnq}no carbocyclyl

or hefeircbcfyl:}y@rv%@élﬁ@@ancﬂm“riﬁd @ﬁdéaaqwf eé‘cﬁﬁrdiﬁé”f[iﬂéy J@ftféﬁmp
sul phanoyl, C1_6al kyl , 6al kenyl , C2_6al'kyn

subst(t;_l_teé ahkasbpn bypngat m@m)m ar@lwbqpmaﬁ eaidl bgtyrocycly?lcontams an -NH-
mme%lr' tileg nttroée%lyrlvlyabne] op(%ionally substituted by a group selected from R,

R R", R? and R* are independently selected from a direct bond, -O-, -N(R*")-,
-C(0)-, -NR**)C(0)-, -C(O)NR?)-, -S(O)s-, -SO:N(R*)- or -N(R*)SO,-; wherein R¥, R,
R?, R* and R* are independently selected from hydrogen or Ci.salkyl and s is 0-2;

R is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,

amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
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N, N-(C 1. 6al kyl ) 2am no, Cl1_6al kanoyl am no, N-(C

1 6al kyl)carbanmoyl, N, N-(Cl _6al kyl) 2car banoyl
W@006a871598 S(O)a wherein a is 0 to 2, PCT/GB2006/000522

Cl1_6al koxycar bonyl, 25 N (Cel-_6al kyl ) sul phanoyl ,

NN- (Cl . 6al kyl )23u| phamoyl , Cl1. 6al kyl sul phonyl am no,

aceto%ﬂgxtf g%lg rh é@;ﬁrggtﬁg%kxmmg%ﬁggpﬁggm&hﬁzﬁ -ethylamino,

acety&lﬁﬁﬁdi lN—ﬁieﬁ@l@mba@rw}b dmebwlcaﬁﬂnmyl ) Vedi2thylaarishnwlygr ei n

NAN- @;mf’@é%ﬁ‘q‘%ﬁ Rﬁé}é@pﬁ’w Cﬁiﬁ;@?ﬁ?%@g? #wgagg%ﬁg%wdaﬁthylsulphmyl

et
o e Oey el mp oo B R iy,
N—metli}l(lm;i)amoyﬁW—etﬁ&@)ﬂphamb&lRN)]@@[ﬁ)lethylsﬂpm)mlé}RQ]Q')Z\l—dlethylsulphamoyl

( R3 N(R31) SO2-; Wierein R27, R28,
orN-Wg_;hya géetgﬁla‘gzﬁglam%?ge I}dndependent l'y selected from
i eoQMecRld ﬂn@%&%l an 9a11€anb§1 (] %alkﬁg@ph&lyqs E(t&ﬁﬂc@ﬁ'ycarbonyl

fromhalo, nitro, cyano, hydroxy, trifluoronmethoxy

carbaproiyl, IMaﬂmﬁwnyarbamayﬂ; Aoy- (@aaali@k)yarbempblahmyl hfmzyd@?fymrbonyl

U R

or a pHRihaeaiddlg acphablasilitBeresf. Met hyl ami no, di et hyl am no,
N-mstégl-l\l—eth Iam no, acetyl anm no

N-Restionlarcgtusa ebihe, vappkle BIAUPa EOAHY | in formula (T) are as follows. Such

value%ll_l}hngf't y s?%_v{élfe#;%@ %éar‘gr%%l% %{g%%(%ﬁ rf?t%}?yéliamhs or embodiments

deﬁnﬁ@tﬁh‘l,éirﬁlafoﬁwbﬂl)dremaf&trhyl sul Ehl nlyl mre]syl bonyl
et sul phony onyl, ethoxycarbonyl, 5
N%‘\é@ﬁ P%teq? BREoyeE! kymxteﬁ B PHERERRSY {9)(
N, [
%Lelgﬁgg&ﬁggﬁwlp Pp?:lbﬁtg dﬁéﬁ?&ﬁ@%ﬁs se ect ed from
Ihlyghiogelo 6al kanoyl Cl. 6al kyl sul phonyl ,

a |,
]1% R sy RSB o Gl et o
carb&ﬁ@l&rl/' benzyl oxycar bonyl, benzoyl and
yI sul phonyl; 10 or a phar maceut i cal %% accept abl e
4

artdlﬂe raseindependenidy pelectedhfromdiydrogepanethyl érbwéfl dyOpEqReXy or
ined in fornmula (1) are as follows. Such val ues
Cydo%aé}’%@e used, where appropriate, with any of the
deX? fi-N-pmsd Xt hed X%aﬁrln@aj%ﬁdhmﬂl@ﬁﬂl{g defi ned
her f:l Qbefor3e or her e ntg;té Rl is selected from
c1Xeaf 1apd X Ribocyclyl. 15 Rl is

selectgehdrom Ia)&:i L=Rutyl, isopropoxy or
c;e/jél gsprop a‘h %ﬁ a;drogen Rl and R2 are
Hidnﬁ}éedndé(eajeﬁ\bm hydr ogen, C1. 6al kyl,

%ﬁ?@“* e ipeobteB e Frs ehApdP Ot Ay Aoy spd Gyl
' SRMM%(&% Phdeptichil ¢ lsél@c!té@ﬁbm hydrogen, fluoro, chloro, hydroxy and
methyl.

R* and R® are independently selected from hydrogen or C;.¢alkyl; wherein R*and R’
independently of each other may be optionally substituted on carbon by one or more R
wherein R' is hydroxy.

R* and R’ are independently selected from hydrogen or methyl; wherein R* and R
independently of each other may be optionally substituted on carbon by one or more R

wherein R' is hydroxy.
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X3 is =N-; and X1 and X2 are independently =CR9-. X1,
X2 and X3 are independently =CR9-. X1 is =CR9-; and X2

wapaeH$7sad e =N-. X2 is =CR9-; and X1 and X3 aPET/&BR006/000522

more

25 R3 and RO are independentjly sel ected from hydrogen,
hal o, hydroxy and Cl_6al kyl. R3 and RO are

i Rade ently sel.ected f r
Py R RPH Rl B REEh, ooy bty
sed Bail d@ifbct bea, hydrogen or Cl_6al kyl; wherein R4 and R5
i ndependent|ly of each, other nmay be optionally. .
subBt ¢ ratkyiengnwheipinsaiddy-alkslege mayrhe optignallysuftidiied §y one or
éd is hydroxy. R4 and R5 are independently sel ected
rom hydrogen or nethyl; wherein R4 and R5
i Riag €ndasiktocydi]; edereinifiserd lrterodyelyd pontaimalah yNH- moiety that

. Substituted on carbon one or .nore.Rl14:; wherein R14
nitrogeg Wd‘?eo%}l.on@/@ %’g’é%w&é%%grf@%ﬁf@%gﬁf’ 522 -7 R4

ang g@ iQEErbB&C}Q?ﬁ?ndem |y selected from hydrogen,
metﬂL I or hydroxynethyl. A is a direct bond. Ais

CiRigglkiglpbergyl. wherei n said Cl _2al kyl ene may be

opj.ional |y substituted by an r re Rl 6 Ring Cis
natiag oo ot ik bpRprdindl foteref Besy Lt E6ieaRhs an

- Ntng @0 @hdnyll NAkid-Dit, HboaRNiARYy1DE 3 ARhieh@tdl¥-y] or 1H-indol-3-y1.
subs%i t‘u?eo.l yg;tﬁg grgu%?sel ected fromRl 7. Ri}%g Cis 4
cakibpéyisipytidyl. Ring Cis phenyl. Ring Cis

phenyl~ . pyridyl, pyrimdinyl, 1,3-benzodioxolyl or

1 lpégollswpd%oylﬁ ng Cis phenyl, pyrid-2-yl,

PYRingi(is pyAnidinyll, 3- benzodi oxol -5-yl or 1H-indol -3-yl.
Ring Cis pyridyl. Ring Cis pyrid-2-yl. Rng Cis
pyRIngCois pyFimidigeZngl- C is pyrimdin-2-yi. 15 R6 is
hajo 6 is fluoro. nisOor 1. nis 1.

RS is fluoro.
nisQor 1.
nis 1.

Ring C, R® and n together form 4-fluorophenyl, 5-fluoropyrid-2-yl or 5-

fluoropyrimidin-2-yl.

Ring C, R® and n together form 4-fluorophenyl.
Ring C, R® and n together form 5-fluoropyrid-2-yl.
Ring C, R® and n together form 5-fluoropyrimidin-2-yl.

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

(D) (as depicted herein above) wherein:

R! and R? are independently selected from hydrogen, Cy.alkyl, C;.alkoxy or

carbocyclyl;

X!, X? and X3 are independently =N- or =CR’-;
R® and R’ are independently selected from hydrogen, halo, hydroxy and Cy.calkyl;
R* and R® are independently selected from hydrogen or Cy.¢alkyl; wherein R*and R’

independently of each other may be optionally substituted on carbon by one or more R

A is a direct bond;

Ring C is carbocyclyl,;
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Ring C, R6 and n together form 4-fluorophenyl,
5-fluoropyrid-2-yl or 5- 20 fluoropyrimdin-2-yl. Ring
W@200R687B881 N t oget her form 4-fluorophenyl. Ri PQI/GB20R6/000522
and n together formb5-fluor.gyrid-2-yl. Rng C, R6
and n together form5-fluoropyrimdin-2-yl. Therefore
ri%san%ulrther aspect of the invention there is provided
S0hd of formula 25 (1) (as depicted herein
abo¥e)amherein: RL and R2 are independently sel ected
frqm hydrogen Cl . 6al kyl, Cl1_6al koxy or carbocyclyl;
YX3 are |ndependently =N- or =CR9-; R3 and
ed from hydrogen, hal o,
Orap g)@(gﬁ%ﬂﬁ%@%‘ﬁgﬂ)&%}ﬁﬁ&%ﬁ R4 and R5 are independently
S éI leedfod ih adontlier dsmgeof the iGEnfial thyte;is pleideidra depaodd Bbformula

i ndependent | y of e ch other may be optionally
ﬂﬂa%ﬁ%ﬂ?@ﬁ?r@al V?‘)a‘?’ Filhy one or more RI4; Ais a

digiac RhétgyCr-b eyt 6/ 087538
%g&%?g%%ﬂ y-Ct8 %%0?% % ﬁyc}f@rﬁﬁ’ﬁand R14 is
1shydrogen a pharmaceutically acceptable salt

I Ther for furt aspect of the
??g i Bﬂ%ﬁeer‘é‘ ?%eng?'ﬁ& 3\@ @?n’pound of formula (1)
( Fe aﬂﬁmgfér@ thdB SRR PRMEBd M}ﬁmmgeﬂﬂuoso 81026, 1 droxy and
fromnmethyl, t-butyl, isopropoxy or cycl opropyl R2

methyls hydrogen X1, X2 and X3 are i ndependent |y =N- or

C .
G0 AP ERT T IS ORELY LRSSk,
RSAQg;edllrmB@m;dently sel ect ed from hydr ogen, nethyl or
hydroxc?/rret hyl; A is a direct bond; Ring Cis phenyl;
@PfﬂP%ro and n is 1;

6 is fluoro; and

nisl;
or a pharmaceutically acceptable salt thereof.

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

In a further aspect of the invention there is provided a compound of formula (I)
selected from Examples 6, 11, 14, 15, 16, 24, 26, 27, 28 or 30 or a pharmaceutically
acceptable salt thereof.

In an additional embodiment the present invention provides a compound of formula
(D), or a pharmaceutically acceptable salt thereof, for use as a medicament.

In an additional embodiment the present invention provides a compound of formula
(I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament
for use in the inhibition of Trk activity.

In an additional embodiment the present invention provides a compound of formula
(I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament
for use in the treatment or prophylaxis of cancer.

In an additional embodiment the present invention provides a compound of the
formula (I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a

medicament for use in the treatment of cancer in a warm-blooded animal such as man.
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or a pharmaceutically acceptable salt thereof. In

anot her aspect of the invention, preferred conpounds
w@booblg7sssivent i on are any one of the Exanpl esP@I/G&2006/000522

pharmaceutically acceptablegsalt thereof. 20 In a

further aspect of the invention there is provided a

c ound..of .formtl a sel e . from.
TR U8Bl SR b oo SEASRL AT RROIIAGS R ot
formaé g raliharsaetitiédlgraeedptabléisattthaddf, foraralin ehediuf@nire of a
_the present invention provides a conpound of formula i
mediqament fr uge PHhe HesEent anPRhyiedeph apees (alid timesapd leukemia),
ﬁbroﬂrﬁ{i}fegﬁﬁre %ﬁd ?ﬁ@&t&ﬁ@@%ard@é ]{J:Q)ri%ls,arﬂ étgir&aalrthritis, Keﬁa si’s
enmbodi nen e present 1 nvehtion provides a conmpou
sarcofh, laehmmbi@mal ddute aid chr@iianepieepdthies lather@ng efiteadsclerasé, trterial

thereof, for yse in the manufacture of, a di canent
resterpogie, apdelinrpnirlis<as 065 B8 HFOns KTlagimaion boneriseges and ocular

diseadd Wil AR RIRPAOMER IR aRlEREAbodAAIAMRAOKRACS 3
conpound of Tor a kl , or a pharmaceutically
adneptdditiens @hfbotiimeme tfe, présent insention préorddeseenednaund of &frmula

a nedi cament . 30 for. use in the treatpent .
D, ofys BRHPResiCally acapiaele SA essptol it BAb manatp iRl pificament
for uddif R Prod RHBR LY 2R alti-pMdI G ati e GRFROUNd of the formula

(1 or a pharmaceutically acceptable salt thereof

f dn anedditinnalisenhedimudng gheuaresest ingentipadirevidesa methed of inhibiting Trk

o TS ek Bt BRI il
effec@etdirhinait af a eppsitEsTifotnnda ) Ssred phatay@ntitally deceptatde salethereof.

conpound of the fornmula (1),.or a pharmaceutically
adBépdsitienal smbodresns die pressat pyention WRE e BEHOR e freatment

of caxgrfer medLGanE ?ém{n?sger oiragogﬁg nlteéﬁ Efe ﬁég;tr’egﬁne% LR RSy

canters®(so
effecfivdarngum of f eompowmel afifdrnailé {By @rd pharmeeeuticayratecgable salt thereof.

DA B RS S HPISR fER DR R Lethod oF e teeatment

or pr?ﬂ}%{x‘i’é'@f’ cafDRbRADALIAE AdinfnistSid LA ﬁféfap_eﬁt%ﬁﬂl? REFSEHye amount of a
utf ol nmune di seases, acute and chronic inflanmati on,

compouné ofifsmakad) ermphaembcputicallyasaemablosaltitheweof-nal vessel

proliferation i.n a warm bl ooded ani mal
gtk Bar R e REt B el BovDEFy p o0 the heatment
or pr@[ﬁ@f‘ﬁxﬁ’@& ANEREOUO Gurddrs had Mukamia), fibroproliferative and differentiative
. pharmaceutically acceptable salt thereof, for use in )
disorglers, prariafia chewnateid aghriisiKeapasint sarcoma Bpemangiqmp, pRge and chronic
ot o oLifs o of
s RAHE ol R BB b s v
chronie idfshrodtionn boe diseagesBmid ocalat disedsys withnpetingl vegsel proliferation in a

warn?-ggoa%g%@{ni@ggqci)%s %aplgzgiqpigiginge gllx}?l];tslfslgég g%%%ghﬁ%‘ﬁ%fe?fective

A e
i nknemtadditioprloamblementriie present drventien prowiiesre method of producing an
anti-proliferative 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
(1), or a pharmaceutically acceptable salt thereof.
In an additional embodiment the present invention provides a pharmaceutical
composition comprising a compound of formula (I), or a pharmaceutically acceptable salt

thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient.
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15 of cancer conprising admnistering to a host in

need of such treatnent a therapeutically effective
w@prmang7ss§ a conmpound of fornula (1), or a PCT/GB2006/000522

pharmaceutically acceptableigalt thereof. In an

addi ti onal enbodi nent the present invention provides a

t hod ,f.or the.treat nent [, 4 | axi.§ O [ o
P el R B pres s Y AR DR R PRyt
compdEEibA toprising & eoRPLNA fffofmulangl)for(d phadhaceutically acceptable salt

pharmaceutically acceptable salt thereof. 20 |In an

thereefy tiizethsn with ahlsadti ove phateeysicalle acceptablernertiss, iusut erexcipient for
. ] £ ment or prophylaxis of cancers

use “[@%rﬁ@@b‘wtﬁé’?gﬁ%%ﬁ%wem a), fibroproliferative and

dilhfaqradditioaili evebodithe ticbeprssenpimoentisi govidbeaphetrmiackutical

compRHOh e oy LS i SRt Hiorgef el s
thereg% ?c%:?{h%k W'itfl%& fAdne }?h &bﬁgﬂéﬁ? agdegﬁﬁﬁee&rri&‘:&ﬂ&n@&dexcipient for

Ic inflammtio one di seaseS and ocul ar
use imltheamamsentvof bancet i nal vessel proliferation in a 25

bl.0od i mal h i Si .
RSB bor s Yt rpseal Ry SfTRRp TR BbswAEe Pela
compfoSHiBa ‘éBﬁllpﬁginé ‘él%%@uﬂd of fofmdla P26 BsIRMInhEibMly acceptable salt

accept abl e sal t ereof. In an additional enbodinent
therepfh togsthss avith at Feastrime pharaseititably acerptabldcastierpdibing phexcipient for

. a anti-proliferative effect in a warm bl ooded
use lgﬂﬁe%qa,m%ﬁgﬁpg’gﬁxlgﬁs Oi?ﬁan Slgd of such treatnment which
C Oiihi agl@Rioaslneniiodliraért g prosedfindedivn@mbvidss £phaaiacsittical
ampunt of a compound of fornula 30 (l), or a
compeRiioREeBRTiFiag plcpmperRpeHisrauia D o Hiphamaceutigalipacceptable salt

theregﬁ gé} %?_'taffw @Jith%q?e%gf %&aﬁ%eﬁ&ﬁﬁ%&?égﬁﬁg@%{r@%ﬁggﬁeﬁg 9§§x0ﬁoient for

ceutical conposition co
use ifi drertrdatmdrt br prphglapis aif cawerst(salad tuynoacaeidteltdnga) dibtoproliferative

and PR RS G Oritt, TIHImABI SOt BapoS peptcors haemangiora,
acut@ﬁﬁ%%?@ﬁ%h?@%lﬁﬁg QRELHRR0 ﬁﬁéroscﬂafbsis[‘argé}ia@ tidichb@ 8 Hutoimmune

enbodi ment the present invention provides a )
diseaptranerdc end ¢hranic inflampostian, benecdisgas¢ssind@culat dispasenwitbfretinal
forqnl‘ﬁl at.gl ), or a pharnmaceutically acceptable salt
Vesse(ll% 1 rl“oget her with at | east one pharmaceutically
ackapt Adltpnebdmbclimetitheiplaber® inveiGoPhronides 8 pharueitival
the inhibition of Trlc activity. 5 In an additional
compasiioa ceeptisinga Gompound of fovapia; (b opt phargiseytically acceptable salt
pcal Co i . o
R s A COUREL S0, 8y BRTRANI o it o
use ih biermodyction @f th enti-pidliferativd effest immeamh-dicvded atinmdbich as man.

acceptapble carrier, diJuent or excipient, for use j

t e ay et e%?OCﬁlaﬁ@é ¢ DICRETA VR PONKICS amw@?f formula
@, o&a%aﬁﬁa%%ﬂﬁcaw\é@wpk% LNAUEEES 1@ ROB MR GEHbii6R bf Tk activity.

corposition conprising a conpound of fornula (1), or a

phhr aneasiditidneb¢rthyodimeigha bieserd ventiomproraies acogpot of formula
0, oo TR T BB 5 BB SR o

canc®f. ophyl axi s of cancer.

In an additional embodiment the present invention provides a compound of the
formula (I), or a pharmaceutically acceptable salt thereof, for use in the treatment of cancer in

a warm-blooded animal such as man.



10

15

20

25

30

In an additional enbodi nent the present invention
provi des a pharnaceutical conposition conprising a

w@ oovposrsas of fornmula (1), or a pharnaceuti cal | BCT/GB2006/000522
acceptabl e salt 15 thereof .11egether with at | east one
pharmaceutical Iy acceptable carrier, diluent or

eﬁﬁ'aﬁ'aﬁ@i&mﬁ (r]nb%a‘?nén@ tﬁeﬂ% %eﬁ@@(f&ﬁ[b)h p%wﬁésof%ﬁ)c?ﬁlna oPthe

cancers
formili GF) pgr ethahﬁacailtwéﬂly z&ﬁebtahlé ﬁaﬂf ﬁatebﬁtfbme Gn gertckatrsent or

prophyiag(;%%agﬁg ?s% gglgrgclngﬁ gl’rl nga)m gg?ﬂ%zélgpﬁugé &1 differentiative
d1sor@ér£‘ gfseﬁ?sls ARG LRADS Koa §§1 sgﬁfc%{nar acute and chronic

muneé | seases, acut chroni ¢ 1 nfl ammat 1 on,
nephxlmpmt@ed; abaems, a‘heirosxde:rbas aﬂﬁeﬂelassisnms; hutpathiomad dlmses acute and

chronbcl: le@gﬂ’t“? twge%%ﬁﬁleggeé@p@ ggu %geéttp‘#gvgn@h{q nbo\gesﬁ prohferatlon ina

Wampglg‘g@eﬂgdnggls%ﬂgghﬁhng a conmpound of for nul a (l), or a
pharmaceutical |y acceptable salt thereof, together
wiInhnadditiensltendrodimend thesresent mabmt}omoeﬁcmc@nmmﬂmé iformula

ent or.e i e n the roduct.i on

. ofhpiegfiiedl R BBt Bl et o By S Biadiih

pmh@mﬂe@ﬁfeaan 25 In an additi onal enbodl nment the
present i nvention provides a conpound of formula

orlngng kabrdisent phetelthe nbidpenel Trkoghvitt epered i Eﬁme&eﬂy this
referé%thgﬁmhﬁﬂqﬁéé)th&nAg&wﬂyk activity. In an additional
sent “i nvention provi des a conpound
of Infano et anbddlmeﬁtr wherp tierinbibioni of dirk yctivdiyeptedrral toglatticularly
r..use t he, treatment or prophyl axis of
this TE’gFﬁ:t@rthe K‘%‘g 1"1’1"“&1‘#%@&3 K enbodi ment the’ present
' n\‘?(i‘ﬁ@lte' 080 trBARRY| fj(]%§ ﬁ)gﬁ E‘fjca%er iDfeferk &l t@“ﬂ)&ﬁ’h&dﬁﬂy Rfrefers to
a pharmaceuti cal cep ta l'e salt thereof, for use in
the tmhtmen‘r @a prophy lagts) oﬁcmgcmrtah fibaosasomabinesehastianeprabma.c h

PCT/ GB2006/ 00052 11 In
meso PR oA BN E TR CaNBP DB s o Bl myeloma.
melaROHB.AUEShhakedl Bncef, dhyBldiAa, Glbbato&illuﬁarﬂfhﬁﬁfé&ﬁ@ khvecl bahcer, Ewings
accept abl e salt thereof, for use in the treatnent or

sarcopag peyr pblmtgmgf KWWOWPY@IW&W Spreasticanseidaelyiing secretory
breasft cg)r{c%p réc?%%gﬁc ? éﬁggatg %]1{0% ﬁlrcl}dd%{gp q‘m,ogé Ise?fag&) prostate cancer,

as 'S s sarc

blad&wemglrmmwnm; ing canckr G honrnall Selh hmgroepm l(iNS@LC) "and small cell
at her omm, at her oscl ergsn s, arteri al res enosi

lung gRACET iflfe) arstdccanser. headtand sk canerp A P%%Ml}ow thyroid
canc%ﬂﬁu?igg g?@gﬁrﬁﬂgroﬁ?&gn@& eg(gcgéelgﬁné’,"!lédila&ﬁfa' RlouYESEBE central

proii war m ani ral such as nan.
and pempherahmmuscsmstbmenbbmmnfﬁbrbsveccpmeimhxdmgmgcm@h fibrosarcoma

and QOB Y G D I o Bl sapisy  adgjtiog ops partcularly

it reftRQo BLRAY NS'OUC Rbloadtta Rhhcet vafigd tdmRerdddver fdasicdancdrn a
one embodi nent where the inhibition of Trk activity is

furtheedspeetairefess fodrarinong eaftagtorpepstate cancer.

In a further aspect of the present invention provides a process for preparing a
compound of formula (I) or a pharmaceutically acceptable salt thereof which process
(wherein variable groups are, unless otherwise specified, as defined in formula (I)) comprises

of:

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



refers to the inhibition of Trk A activity. In another
enbodi nent where the inhibition of Trk activity is
w0 edoenszma8 t 0 particularly this refers to the PCT/GB2006/000522

inhibition of Trk B activityp.15 Wiere the treatnent
(or prophylaxis) of cancer is referred to,
particularly it refers to e treatnent (or
prophyl axi s) of cq@ enistal N brogarcoma, mesobl astic
nephroma, nesothel N /25 o astic I eukem a,
acute |ynphocytic le g mulliple ﬁ%elona,
nmel anona, oesophage er,Znye\ oma, hepatocell ul ar,
pancreatic, cervicd ;C ncer}iém ngg! sarconm,
neur obl ast oma, Kapo¥i-sNEarcoma, ovarian cancer, breast
cancer including secretory 20 breast cancer,
col orectal cancer, prostate(®ncer including hornone
refyactor rostate cancer.. bl adder ,capcer anomna,

whertFg 6 AttneBh DR By ot 4 gponiad b et = anc
small cell lung cancer (SCLL), gastric cancer, head
and neck cancer, renal r, |ynmphoma, thyroid
cancer including papillar roi d cancer,
mesot hel i oma, | eukaem a, tgnmours of the central and
peri pheral nervous system| nel anoma, fibrosarcoma
i ncl udi ng congenital fibrosarcom 25 and ost eosar cona.
More particularly it ref }.o(R@y Oost at e cancer. In
addi tion, nore particul it refers to SCLC, NSCLC
col orectal cancer, ovariam cancer and / or breast
cancer. In a further aspeciit refers to hornone
refractory prostate cancer. In a further aspect of the

wherpinds st dismaceable F0Y% ovi des a process for preparing a

f -phak j 5 .

ProcE S I pouh M Sk nla 0 YRR R RSN R, s hydrogen;
reactivardfaltosmpguediptioanela (I vatsancdporideios Gorapdec{(IV)ed, as

defined in formula (1)) conprises of. Process a)

reaction of a conpound of\formula (I11): WD 2006/ 087538

PCT/ GB2006/ 000522 -12 3 R Xa N~N-Pg X3 ~ a NXi

NHR (Il) wherein Pg isée nitrogen protecting group;

with a conmpound of formula (I11): L R4 \~R5

R,

av)
Process c) for compounds of formula (I) wherein X! is =CR’-; reacting a compound of

formula (V):



At c (RO)" 5 (Ill) wherein L is a displaceable

group; Process b) for conpounds of fornmula (1) wherein
WR200688139%1r oxynmet hyl and R5 is hydrogen; reacP¢DGBRG06@00522

conmpound of formula (I1) wigk-an epoxi de of fornula

(l1v): O At C(Rn 10 (1V) Process c) for conpounds

... Of fornul I ein Xl is =CR4-; reacting a

with g Sorp F byt 1FHS (V): RX2Ni NH X3 HONR 7 |
HNR4 R \~R5 A (:b-(RE)N ) WO 2006/ 087538
PCT/ GB2006/ 000522 -13- with conpound of fornmnula
(VI): RN RO (VI) Process gy for conpounds of
formula (1) wherein XI is =N-; reacting a conmpound of
formula 5 (V) with aqueousviiNO2 sol ution; Process e)

reacting a conpound of fornula (VI1): R3 X2 L X3 N
Procass|dy for compounds of formula (I) wherein X' is =N-; reacting a compound of formula

5 (V) with aqueous NaNO, solution;

Process e) reacting a compound of formula (VII):
R X
L.
X3
N R4
e
A

(R,

L

I\{\ 1
X.——

(VID
wherein L is a displaceable group; with an amine of formula (VIII):
H,N

N
-
R?2

R 1
(VIID)

10

wherein Pg is a nitrogen protecting group;

Process f) reacting a compound of formula (IX):

I\\T\ 1
X——

N r*
e
A
(R,

15 (IX)



R IfR5 A C(R6)n (VIl) wherein L is a displaceable
group; with an amne of formula (MI1): H2ZN N NPg R2
WA 00RI087568/1 1 1) wherein Pg is a nitrogen proterCT/6§2006/000522
group; Process) reacting aggonpound of formula (IX):

RX2 NH2 x3 M1 NRA\~-R5 A :t~(R%» 15 (I X) WO
. 75 2006/ 000522 -14- with a conpound of
w1th%g$rﬁé<8§1d gr?rg[é g R21R (X whereinlis a _
nqﬁgnereafter i f necessary: i)

forpal a (1) into another

di spl aceabl e group; 5
converting a conpound of

conpound of the fornmula (Bl3-./11) renoving any
protecting groups; iii )Rzorm ng a pharnaceutically
accept abl e salt. R!

X)

wherein L is a displaceable group;
5  and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
i) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt.
L is a displaceable group, suitable values for L are for example, a halo or
10 sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or
toluene-4-sulphonyloxy group.
Pg is a nitrogen protecting group. Suitable values for Pg are described herein below.
Specific reaction conditions for the above reactions are as follows.
Process a) Compounds of formula (IT) and (III) may be reacted together under standard
15 nucleophilic addition reactions for example in the presence of a suitable base such as
potassium carbonate and a suitable solvent such as DMF and at a temperature in the range
from 25 to 100°C.

Compounds of the formula (II) may be prepared according to Scheme 1:

3 2
R XYL (VIID), EtOH R x2 N_ _n
N AN 2N
| 3 - | Y N'—Pg
2 O,N R?2
NO,

No, (a) R' (Ib)
' H,, Pd/C
R x> N
(VI), EtOH, A Y /N\N__ >
- | s g
(D =X
H,N R2 ,
NH, (IIc)

20 Scheme 1



L is a displaceable group, suitable values for L are

for exanple, a halo or 10 sul phonyl oxy group, for
wex@apss3a chl oro, brono, net hanesul phonyl oxy BPET/GB2006/000522

t ol uene- 4- sul phonyl oxy groupj5Pg is a nitrogen

protecting group Sui tabl e values for Pg are described

h f t di t for th
wheh 0 ARpEI BP a1 Sarlh B $BEess 2) Compounas

of Cogpatihds dfifbdmas i) dnh)(lmﬂre%nﬁﬁé%&ﬁﬁﬁ a‘&fﬁﬁ@fe%fnpounds or they

under standard 15 nucl eophilic addition reactions
are laosmph éhe literahue mrdbesrase prepargd dyistaadie ryesseses liodwagn the art.

Prod QLA AL PRSHSRN BuTHOLTALSe BT bl R v

5  operfiegactisscontlitions f(fr@k%b@ if tHe) F?rmf{lc@@f epﬁﬁ‘@ﬂle%ﬁtalgst such as LiClOs,
accordi ng to Schene 1: VI

NaCGlOog Mg(¢1 andyp sigblg s;@gvem @cm@ CH:CR) ankiat R,"ten(lpqrﬁyre ip the range
Rah 2 H(VI), EtOH ARX -Z~ Ni N-Pg (1)
fm“{%‘)?@(gzl\l R2 RL NH2 (I1e) 20 Schene 1 WO
20Qﬁh%ﬁ&fs&)f?@%ﬁm%@&9151%&01311%@1%11@51@&&150111185 @r they are

di spl aceabl e group as defi ned herei n above. npounds
knowwp irf e difgrature, pr shey aee qrepasgd by sardaderosessps knoxvmin] thbats
10 ProGRTBRU St of T R DE A ARy
togethet in a Rriablesslvieht s(ﬁohpgemhﬁlmltaf reflok nethpergtite and (1V)
may, be reacted together nder epOX|de r|ng 5 openi ng
ﬁé’fqPBHn‘%cﬁgfs MY ePTERAr eI AStiRE forpchigiae g esence of a
§U|tapl e catal yst such as Li ClO4, NaClO4 (C 4)2
suilt abl e sol vent such as CH3CN aRt aX
t erdture |n the range K 25 to 80C
mlg3(1V) are(YHIr)Terﬂ_al‘l'y_aval_!’abl e cJ)n'poxnds oL

ONheLare(V) i VD)

2
RS

L e

(RS),

N 2. x: N
Y - '\ -—'P \ /N\
| ps _ NPe H,, Pd/C | 1 _ N—Pg
- ~Z
H,N R2 O,N R2 o
HN Rr*

EtOH

1
HN R“ R
IR T v
A
@— (R, Wt\ectlon (RS)
Scheme 2

15 wherein L is a displaceable group and Pg is a nitrogen protecting group as defined herein

above.



known in the literature, or they are prepared by

standard processes known in the art. 10 Process c)
w@ovposnses of formula (V) and conpounds of forpai/aBgodb)po0s22

may be reacted together ini@-suitable solvent such as

et hanol at reflux tenperature. Conmpounds (V) may be

ﬂ@g‘?ﬂ@gﬂﬁﬁg’%}ﬂ“ﬁ?@ﬁ é%ﬂ%@&ﬁ} a%%cial%%@%’b@fg@pounds, ot

they 4riZ Nné¥én i thEli@htardRof Mei' are(p?el)emed%ﬁ sthhc&rd(pﬁécééses kﬂo“'&l in the art.
H21 Pd/ C N Pg R2 R 02N

N- R 2
Procayq d)g Wmunds.o@@or(l\yg) (Y).ap@ a(l\ga)leougl\]@NQ; s(oh)‘u,qn may e reacted
Schene 2 15 wherein L is a
toget%,l‘? ?icea%%ugﬁ%p and Pg is a nitrogen protecting
5 Proc@*s ep@ompoumi& iofi atriudr @V1H) armb(MIEL) WD 1006t aBIdEBer under the
di GBZcf%&{LOOOSZ -16 Conpounds of fornula (Va), (Ve)
con IEH’EIS Ysfgd infr@cessfirer ci al 1y avai | abl e conpounds, or
t B d K HOMAnLA ( W@ WHekGh & Y§ Soledtdd R Y-CAUE Ry B8 ?Ee?ﬁred
by st'andard processes known in the art. Process
accor®mgpoSeisneod: fornmul a (V) and an aqueous NaNCQ2 sol ution
may be reacted

H2, Pd/C
(1Ia)
/
(VIIb)
(VI), EtOH,
A
(III), EtOH
(VID)
(VIIc)
10 R 9
Scheme 3

wherein L is a displaceable group as defined herein above.
Compounds of formula (VII) wherein X' is selected from =CR’- and R® is hydroxy

may be prepared according to Scheme 4:



5

10

together in aqueous acetic acid. 5 Process e)
Conpounds of fornmula (VI1) and (VIIlI) may be reacted
w0 oesmsB8 under the conditions listed in ProcESEGR2006/000522
Conmpounds of formula (VI1).yherein X1 is selected from
=CRO- may be prepared according to Schene 3: H21 Pd/C
RX~L (lla) I 13 H2N(V||b) NH2 %VI), EtOH A
(rrn), EtO—|Rx 2 L l%ﬁ/) El R Xsxt NHL(MI1) 19
10 R Schene 3 vvheﬂ;l i_S a d| | atgabl e group as
defi ned her &I above. Compounds of|iforgul a (VI 1)
wherein X1 is selected from= i s hydroxy
may be prepared according to c? eme 4: WO(¥BIH/ 087538
PCT/ GB2006/ 000522 -17 H2, Pd/C R XNH2(IIa) X 13 H2N
(M1b) NH2 C(OcC121 DCI\/I(I ), EEOHR X2 L (M1) I

" X3/ C(O)CL,
DCM
(),Et0H R Xi L
(VID) - | \(
X3
HN
%NH (VIId)
6)
Scheme 4

wherein L is a displaceable group as defined herein above.

Compounds of formula (VII) wherein X! is selected from =N- may be prepared

according to Scheme 5:

H,, Pd/C
(Ila)
P&
(VIIb)
NaNO,,
CH,CO,H,
H,0, RT
(111) EtOH
(VID)
(VIIe)
Scheme 5

wherein L is a displaceable group as defined herein above.

Compounds of the formula (VIII) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes known in the art.
Process f) Compounds of formula (IX) and (X) may be reacted together under the conditions

listed in Process a).
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HN (MI1d) O Schene 4 wherein L is a displaceable
group as defined herein above. Conpounds of fornula
w@ XMobpsisberein X1 is selected from =N may be PCEOBR2@E/000522
5 according to Scheme 5: H218Pd/C R X~ L (lla) _ I 13
H2NNH2 (M1b) NaNO2, CH3CO2H, H20Q RT(III) Et OH
V V ein L
| s a 6&“&% éaécﬁe)g%‘lﬂé dgsporﬂ Hgg md l‘}lc %E §c eov?
Conmpounds of the fornula (VI II) are conmgrcr alaly
ava abl 2co unds, or they are 10 kn 2
it eﬂ/ they are prepared by st anda |d processes
known n t art. épgess Et8Hpounds of r A (11X
Q&\é 3pe r‘leact ®t oget her under @M coidi ti ons
li din Pro é)s WO 2006/ 087538 PCT/ O%OOOHXI))
-18 Conppunds™ 0 forrrul a (1 X) nmay be prepare
according to Scheme 6: 3 X2 NHR 3 X~ 2 NH2 2 OH X
3 i X3 -F (~'c) 02N ~2N (IXa) HN R 4 (IXb) AL "'f

Rs A
3 2
R | Xsz ®9),
3
HNT Y X 7 H,, Pd/C
(VI), EtOH, A HN R'  (xe)
ax) - WQRS
A
R9),
Scheme 6

wherein L is a displaceable group as defined herein above.

Compounds of the formula (IXa) and (X) are commercially available compounds, or
they are known in the literature, or they are prepared by standard processes known in the art.

Certain intermediates disclosed herein are novel as such they are provided as a further
feature of the invention.

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

using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
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RX2 N2 C(RE)n 3 ~/ HZN X r H1 Pd/C (Vl), EtOH,

AHNRA4 (I1Xc) (IX) "IfTR A C (R6)n Schene 6 wherein
wa@.2008/087568 spl aceabl e group as defi ned herei n aPOWEeB2®6/000522

Conmpounds of the fornmula (L¥e) and (X) are

commerci ally avail abl e conpounds, or they are known

cons B 15 U G o PR SRR SR B ncains

includd &6 henetohef Shifrodirupo\@landito S0P by Teyeanlq camlysied

as a further feature of the invention, It wll Dbe .
hydroggpatios; veitteai nickeltcatadyst oy ﬁﬁeaémemtw&thﬂa@m B\ the praggnce of hydrochloric
acid V%Hll? ﬁééttﬂxge&haat qu otf:lﬁ ?tg %1}1%})1 g,ar%%%saf %ﬁﬁlc

S lesvﬁll 4ldd be apprecaa:thd dras mxromegﬁnbaf ahetﬁbrisyndlmbnah]heran&i may be

functio group nodifications either pri
necess G EAAR % prpfapﬁ WSﬁ@l@wegravmgé%@wa%H@a iniagipes where

prote@ith @ hedd eshﬁﬁlle e duitadid @thQ&soﬁ)? fot@c&‘tff&ﬁ%e @{oa)vrf {d8hose

I nvent I on. reactions an t| ons inc
skillefion tlmmnﬁ]oayentmnalqﬂutetmrrggroﬁpsama)sbebsseldUm emord}ynccrmihsstandard

o T RN S S PR BEL O AL 8B o Wiy

and So%k,d801 PTHAS, iSMeRGhts RN -grdl}R sh@P&eMhifo %%dx?@ﬁ%y%xy it may
conditions for such procedures are well known in

be deelm@m toepprotect the Beaupiin gdme oeths m@gnsome@tnwdthﬁtem

f’s%llte%)?t ' opecgrrlg gr%t '8% ﬁ"tanng HF %ﬁ(hﬁml érog\fil (f% E(?I’%thfnp% an acyl
group, lﬂn’f Sdupld eﬁfhll@zfno@hgr@ﬁy kucglrdslabetyﬁ lafl glko&fb(tarmﬁrgkﬁp, ff example a
hal i de and Lewi s acid (such

methpyycarhoBYh ghpxysagany Fps (R CABODY Fow .apuaaﬂ@ethpﬁécarbonyl group,
o BSEUERR0c 8087, o 1B, 80 15 1O AL s
conditiode for Fiie aaet pfa'ten‘ting SYDPR AOEISRBIID B&yFWﬂH BB200i6¢ Oﬂﬁtﬁwtlng

- ]%}}cofndl tions; he | n roduc on . of hal O@%&E
SOURy oYy oy:ggmn{@ag,ac 8? (6 ‘?Y&Qf poREYCat gigup or an

aroylté?&lﬂ RIVEE tRuwRE f@r é?dahfpﬁe 8§ AYBrolyRisBRitIRF MY D44B sth as an alkali
for "exanpl e, catalytic  hydrogenation with a nickel

metablauiamyé@, forr extamgpla kithivim o sadivin dpdrokide haltematéeatc an agyl group such

acid thhet'n'o'at'onf. . .
o5 ORERTEY Geraf P B b o Sl sl v pitale aci
as hymdchloaicsmlgi%ﬁ;:ﬁnﬂ rpﬁﬁsp@bﬁd atibat triffucseureti©bcid hed agact i ons
ment i oned rein i t ma necessary/desirable to

arylmgtepsyearbapy] eseupsiueh gea éerwbgcypfﬁ bemd EQPIBHHPRremgyed, for
exan‘lpﬂas, 539 ﬂ?gl%g%%oﬁ over a catalyst such as palladium-on-carbon, or by treatment with

a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

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

a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
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protection is necessary or desirable and suitable
nmet hods for protection are known to those skilled in
w0 bweas1s38 Conventi onal protecting groups may bRCTIE82006/000522
accordance with standard pragtice (for illustration
see T.W Geen, Protective Goups in Oganic

' Wley 10 and Sons, 1991). Thus,. |f
AP OSSR Pt 2P B e st b vt
hydiogeltatioy oivér Eyalyfisueles fatlbliomt én-parBbgct the group in

sone of the reactions mentioned herein. A suitable
pr 6t YEPlsprofediing grovp & agatbesy groual ikyibrenample roepteiifying group,

I r_exanpl e.an_al kan .
or Sy BATEA) 0 Ao 1 P w0 AL BT b
withextzasp bechans sodithchgyieanidgy For ertdhpdeycasd@BtbuPivhich may be removed,
n aryl net hoxycar bonyl group,

R t - bu oz%;%ar bon%/I ,ﬁr oup, [ oup '
Or eXBmMpiG, O% TEFHMER WER 29 Peidy 10k FXRRIE an 6F2agie agicbstich gk Gifjioroacetic
idf @rfofa ' L ,
i Top el bR PYouy WRISR: 6L SE1.00 1 OOMAL e Rcnain

overgrgtadest sfichmspaadiimepn-carbarp. Thus, for exanpl e, an

oA B g e S ST o8 PR o g B g
conveyerall wehsiqués Weldk it Aahe cRasigaisch as an al kal |

netal hydroxide, for exanple lithiumor sodium
Mﬂlﬁ&’_‘éxi de. Alternatively an acyl group such 20 as a

t- I o 5, be rremoved, for anple, Db
tr BRI L0 AT, BRSO S Biand el ot aly
groupsibyheferanced tofihdisianal d1kylagitbsQlck 49 foroiBN0Aeabbdifidfdrdhe straight
.and an ryl met hoxycarbonyl group such as a
Cha"b@?fﬂ‘?m?%s’c ﬁ%_%impl@r Suprlkdy apd “¢epbioddinciude mesydngihyd, propyl,
1 I V. ¢ »
o P o2y Bfer BRI Ay Pluos suely g propy” are
specHsi fdr the streightrphainddoreosion onlg bhd idférencesas aidatid)al bfanched chain
uitabl e alt.ernative protecting groyp .25 for a primry, .
alky E4EbE Sy B ST ToRyy e R o B HERAR A Fhaig e AnE A Similar
conveRGorgpliesmVReridicAlS ErHeTBI Wi é Nreftfls &) éf%drﬁmél 0, brBfo and iodo.
exanpl e di net hyl am nopropyl am ne, or Wt ydr azi ne.
A g\{hefea‘?ﬂt@nplrﬁwﬁét@tlm’iga@wbgwnffmm Hotpyairoory” gromppitiisto be
. acyl, group,. for anpl e an al kanoyl )
ot AR BRI s M B Rl e PP B of the specified
groupenizthy bubstitueaid bemig)dhoBInYdm 8O BPmot D6 th 5l RdQRBEE! -

Th “?letgr ot ec{”i,on conditions for the above protecting

300g PBGERSY G 1 is A sataeaied ppijialiy s3futedroriumeatetatsidemopé or bicyclic
ing &5RLigGk140 I cyl .aroup
ring QURUREE 2D APRURI S LCall orANHR chsRlh A6 i il pior o
oxy gbrwidxlamal eynléss oftyetiwisk wsécsfiati, bb carbos ui hitdopen haled, SH&Rin a -CH,-

as_an al kal | net al droxide, for exanple |ithiumor
srouf o Gpiing i b Aoy 2086 b necaHiBp ot D be pptionally
oxidis@DtoAbtR RS -b¥ Ry, FaAnRIes A8 tst'ﬁi’elbﬂeg&é?lg& TR “ﬁ'etgl%@iéﬂrl” are

roup may be renoved, for exanple, by hydrogenatio
morphokino, pipesidsl, pyridgupyramd, pratdlpldisothianolyd snbelyl, gAinolyl, thienyl,
St protect] .group .for a.carpbox .oup _i.s, for

Lo D B0 BB Bk B eenipompfotno,
pyrrodiny B hogiopiperagingu 3, MiokBpip@ydiRg, feQaRyEShy kB, i » pyrimi

hy hydr o%ti S ng W th Oab%gge lgﬁcl’? as sgp iru%r hl%%?}g’egyrlmldyl’
pyrazpyls ridagiah isoxazalylpltyethyippuplyhd-pyrideay, bisoqenoloed,

2-pyrrolidone, 4-thiazolidone, pyridine-N-oxide and quinoline-N-oxide. Further examples and

suitable values of the term “heterocyclyl” are morpholino, piperaziny! and pyrrolidinyl. In one

aspect of the invention a “heterocyclyl” is a saturated, partially saturated or unsaturated, mono



10

15

20

25

30

for exanple, by treatnment with an acid, for exanple an

organic acid such as trifluoroacetic acid, or for
wex@nmpsE3a benzyl group which may be renoved, POF/GB2006/000522

exanpl e, by hydrogenation oygr a catalyst such as

pal | adi um on-carbon. The protecting groups may be

ved at any convenient_s n the synthesis usin
or biggClisRg R DAL t%ér?ﬁ?ra%%aneg ft i@ﬁ%\ﬁﬁe P & e%rﬁf%rlgrogena

t t t -CH»-
sulpﬁgllt c&ya@?éérﬁ it rh%g %nlelsé" thBhvseSPREHEH AR daffdn Ji‘gntgcﬁggiﬂ]rl]mked, a-CH,

i nclu strail ht and branch
grougl day [optigmadly s rmlacaddfyear €1{O¢and o ringditlphduztbmahdyybe optionally

. Qr such_as.'propyl" are specificfor t he straight
ox1dgsr?§lf§ §?§n (#on For exanple, "Cl 6al kyl" and

" ClA 4attoedclylns la'dﬂﬁra‘f@i‘l Mtial I dt¥ate dR QRYturais, mono or bicyclic

I sopropyl and t-but wever, references to
carbpp gingitlery spntaanfl?gq’c@mpsV@@h aaSHxpgropy Fan eptionaliy be remlas?ed by a

Ry, R g P SRS e
ring coSaigPY bi 1GuenS pSWiablecval s fotteaibodydiie dndthidd dyclofgropyl
versjon only. A sim]ar convention_ applies to ot

cyclpbyk droxocydhepenbiligyeclonppyl, cxglapantenyl oy elohexylayciphexenyl, phenyl,
napl?ﬁﬁ”l%né ll ﬁiﬁ&h I\Q\P? §09185ﬂ}qna substituents are chosen

re" groups it is to be 20 understood
t hdthe tidrins" (Ej,e,f ioni"CinQgraupt uswliedorad dr a5 alpsefizt, uefbtsto ey poHup having
chosen fromone of the specified groups or the
mtos‘bﬁa§ M #8WSs bei ng chosen fromtwo or nore of the

S Pahk drBE PHONAS substitBRHCFRSY & Mther bouBs, SRLHAL eéjp molecules that
partially Saturated or unsaturated, nono or bi cyclic

are subpigfuted andithvise that arenod suhstituedd. whi ch at |east one atom

R e g T e S A

1nc11hddtkle461ko)aﬁ@&lﬁiﬂ?l anet%c&%oﬁyloaﬁowrmayl anadd t)/blh@xycarbonyl

| aced -, and arin hur at om may

Exa@p hafI- ga gy mcwa Qlealfk@m%glke;% snedleaxy, etharp a@ispmpoxy

Exaﬁl‘@%s %g: é x\/ﬁﬁlﬂgs 1r19: udteltﬁ 4%}@{)){91111 A )ﬁﬁx&ﬁﬂmr}oafn%thoxylmmo

ethoixgxmtlho alzd)ply)lpoxymnhcd )E]xamgm nﬁi 1. GaIHahbydaIyﬂino” 1nclude formamido,
1, 3- benzodi.oxql y] , thiadiaz s

acet a2 PRORI G gor BRI Ry o TS ot hefn 2 is O to 2” include

Cy. 4m¥1rs@1 héw m@tﬁ?@lﬁbf’&ﬁﬁﬂh@%ﬁhﬁs@gﬁh% eﬁpgﬁgahﬂiymesyl and

ydropyranyl, 1 m dazol yl
ethyfspiphwinyly Exampyles dB%Crglkylthiod maiuﬂeyhc;thy&ltmetamj' bfbythiol Fxamples of

“Ci aal%ﬁg&&lﬁ%%@&ﬂgo’slg@t“ noI %yﬁﬁuég}}o&g atafﬁ%l) Iar(leP entﬁjdsulphsulphonylammo
Exafhipiel 0 FOgzalkapyy e @nclﬁdﬁ@mmaﬁdﬁnil&foﬁﬁ)nﬁ%d a%Hﬂy! FHiaghples of

val ues of the term "heterocycl ' are norpholino,

“N-(§11pelkghamipp” aw@qumtbylmmmnd ethylamuso E?sq;mlt:s of the

N A G B o, BB ey Roch By bnd =

N—eﬂBﬁFN@élﬁﬂﬁﬁﬂﬁﬁ B2ample? bf OC, dalkeyigliage vinply alb@nindilproperfyl. Examples
“&I a? rrB of %ﬂl ch at | east one atomis chosen from
of “Gp-gallgy are sty By F-PBRPYEY) 'PIIOPY%HyEXW 83l ot herwi se

113 k
N- (?gl Eﬁg%l?%hﬁ;?ﬁ%@?ﬁ ace%sﬁhﬁgfﬁ%y &r&ﬁ etgﬁgs 09[ 4Bmples of
“N-Elilsp Ry, salpbamoyl atfeNmfa(dlmntab'l)wlphamoyl and

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

N-(Cj.qalkyl)carbamoyl, methylaminocarbonyl and ethylaminocarbonyl. Examples of
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oxidised to formthe S-oxides. 5 A "carbocyclyl" is a

saturated, partially saturated or unsaturated, nono or
wWhe@yo8i588 carbon ring that contains 3-12 at onBCT/GB2006/000522

wherein a - CH2- group can omi.onally be repl aced by a

-(O-. Particularly "carbocyclyl” is a nonocyclic
“N,N—é %él?}ﬁﬁ%%b%ﬁ%ﬂ %?%{\/6 @t ﬁgﬁll)gﬁ%nﬁ nlagf%ﬁﬁ‘}ééstﬁyflaﬁl rﬂ)garbonyl and

methyletaylannmda;ldohyl ncl ude cycl opropyl, cyclobutyl,
” Qcygl ppentyl, cycl opentyl cyclopentenyl
oREXK ‘%e%r&ﬁdp@ﬁéi@ﬁwtur‘bhenyl 10 napht hyl ,

t Qi Elﬁ{a'bfyﬂharﬂlmaﬁéfdﬂg (ﬁ%p'tﬁ?f@éd"td(ﬁ‘yéomrp-egpﬁd B?{h n@ﬁhen is, for

n ‘group” use ne or as a p fers
examphyargacodrpdchavn st off ncangpaund af therinedntion wh]'dhas Beﬁfmenﬂy basic, for

exampfRP i ffiagdif SHb it BB X TRIE. b OF pred B fpr example
hydrdcﬁlb‘i’l@ ByRébrafte, @@Ibh&ﬂ@?)hbép%ﬁé’ tnﬂ§m%ace%aémic%rqﬁale1§ac1d In

6al kanoyl oxy” i s acé les of
addrupn n@abitahly plgmn@nwtlcally megt@ble@glt ab4 k@np@mdmf iy invention which is

sufﬁc't{g%glgt é a{gr%gglﬁg/ im t%(sgﬁp oréggaagple &fo%lginko&p}gtawm S&g an alkaline
earth Eﬂetd} aélk%b/exa@l}olegabéi@i&m ortBighexiMm salt Wéfm@ﬁﬁhuﬁf QROFY-salt with an
nples of "C 1 6al koxyi m no" i ncl ud

Organ@b%awm Fﬁr%a Ml@%lkﬁmqwm@ble ﬁé@%f@f eprpple a salt with

e e DN

tris- (bhyﬁrpxmh}d)ayﬁmm no. Exarrpl es of "Cl_6al kylS(O a

nﬁe he I}l[]qjl?eotllos‘(gf ql*m the ;tl:gmp )9 aérg%cgﬁﬁa I§§| 111\%%102 gpe éapable of existing

in dlf?etrw |r%6h£l{b‘e WthetufR %}ﬂi tlﬁl@ Ghe &ﬁﬁB@uﬁHé BQM@&' heré%‘f ﬁ{HR!chchllq;osable
Cl_6al kyl thio" include nmethylthio and ethylt

resonmmmue@re@f for egimpla lokirtad idoptenn yliaaqumsbmem;andc@ometrlc isomers

and ol TR E4C B0 B D Riieottie SmBERY. Dol kool

PrioRiabayth banad&@seby that EAMPEAEPEHNdL of the formula (T) can exist in
"N (Cl_6al kyl )am no" include nethylam no and

Solva@firw e a8 onsatap fasms éFCh asnfaqer@npleahydyatyd farmsoft is to be

undexki&% %% ﬂ% Iﬁ%ﬁt&% 4 aﬁl éljé\lécg%&ég%a{lﬁeﬁgld" are

Fornuilatydns al | yl and 1- propenyl Exanpl es of

E%ﬁ)%al k%{%& t eaﬂge(es@%tlg n}ég)p Y?ﬁ%ﬁo %)g%l;lpter g,oéall ?E)gr%}/lt%%/al buccal,

Vaglnﬁi' Qé@c{l hﬁhﬁl%ﬁé g‘lﬁggl’a{tlggﬁ %1%131?}’ ng'rﬁféﬁluﬁ)chu"l‘a[fgf),’ kubcEABRIsHE

toplcallyl\m(tmnn@ﬂ]yi yinjrapdristrzeatly, 1n’awthoracially, intravenously, epidurally,

1ntrati1\|_ti\0[_(ap% IH%%‘%GRW‘§V€3F%°&%F\5§'I Q%B}P' éxj eRiiqTEn ) ‘%‘E E‘g}g{ft: ar banoy| ,

methe\dosdBenpitiatcbertydn @8 dowt be&ﬁh%ﬁﬁb@qwéeveﬁe@mh@&sease age
of WO 2006/ 087538 PCT/ GB2006/ 000522 -

and wepglﬂof the peteRyAy pewr Betasy normally cm;m@@ed by the attending physician,
when#gf&%bhé{x%él%g{lncﬂgfggéllrrg%i%e]ﬂ%lgﬁhga@e rl]g\%%?t%re] ¥I|10Sfa erl]pq)ropriate fora
particular patient.

An effective amount of a compound of the present invention for use in therapy of
cancer is an amount sufficient to symptomatically relieve in a warm-blooded animal,
particularly a human the symptoms of cancer, to slow the progression of cancer, or to reduce

in patients with symptoms of cancer the risk of getting worse.
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"RT" or "rt" means roomtenperature. A suitable
phar maceutically acceptable salt of a conpound of the
WO pwensgises i s, for 5 exanpl e, an acid-additi onPGHGB2@H/000522
a conmpound of the invention2ghich is sufficiently
basic, for exanple, an acid-addition salt with, for

e . L Nor i rorganl £.acid, for ex L e .

A bGP RSB e oG BB nvencin,
inert, tphifvhacentivalie bt eptadld darterd ta'bd €itler 86lidor lguid. 8Hd foran a

sujtabl e pharmaceutically acceptable salt of a
prepagaiipgs m?érld%rpowiér% tablett disheraiblecgranyles, sapsulesi eaghety, and

die is an alkali netal salt, for exanple a sodium

Supp(gsr%g%stqassi umsalt, an alkaline 10 earth netal salt,

f ok selicherplier canbaloaé ummore subginas, uitichahiy, alamnaaardiluents, flavoring

sal [ a It with an_ organi ¢ .base which affords a )
agentrpltBizs Bibriog s DumPdioRaLERp WHIOT, Of TLEApIECHAGg feonts; it
can al¥b b8 an¥Re ﬁl@ﬁhg‘&arﬁhﬂ‘at hyl am ne, trinethylam ne,

pi peridiné, norpholine or tris-(2-hydroxyethyl)am ne.
| tinphwde, the caviceth a fuzdy tivededoniiduvideh tsliniamedture withitlse finely

. .Jnvention are le of existin 5in different . .
aividg LG BB r BRI e ot s PRE B BTGV G e havine
the né&WRERNbindmk WeGperids iR FiEIbR dﬁropéﬁ%ﬁ@;ﬁﬂ%nﬁa&%ﬁ‘i# iR Shapeldnd size

_exanpl e optical isoners, diastereoisoners and
desirggbonetric i soners and all tautoneric forms of the

C roulacsCl). bt i | s .
i PR popSiacs? BB Gons, g B et i & mipgore o faty
acid glgceriehes sid ¢dtoa bofterds ikt aRlte@hnd hs attiveOhyRUREt fsQligPBrsed therein

such as, far eﬁarrpl e, hydrated faqrms. is to be 20
aneg

: 11 : .
by, ff sePRleoBHripEat e ARt ipsiEeRIPUS HuBRAs S Rauredsigireonvenient
sized%lﬁ?&rﬁfjalfogxreﬁﬁ%c&qr k@idigNs Conpounds of the present

invention my be admnistéred orally, parenteral,
butigtable canregs malude neghediym icatbahaie,i magnesinsudiddrait, tako, lactose,

subl.i ngual.ly, i,ntranuscul arly, bcut aneously,
sugarF Bﬁtlgaﬁ?q)&m,!smrglh ﬁrﬁg%ﬁaf@’; n}emy?{ gﬂﬁﬁ@slepwzig}ql §,e’1rlb¥xymethyl cellulose, a
low-th&ltih@WARI @eba@bhiver, Addith@uraousl y, epidurally, 25
intrathecally, intracerebroventricularly and by _
i njoses 9fghe Pernpounde of tiepresentiiheendios atrecanrble of &yarieg salts with
: e _qf m ni-stration, the.seyerity of.t.h )
variol oy lorB A 4 valh o B BYE Rt oG scope of s
inverfiofi Bxampiey staltly aci@ nddidlen sddtshiyclidicacatates; adipB@, ascorbate, benzoate,
physi.ci an when determ ning the individual reqi men
@

benzeéﬁgﬂg@grggbicp@ggqﬁe,dgsqlf@@, hﬁ@fat@@m@bqaqa& gamppforgilfonate, choline,
citratg,gc#gfoﬁb&a@g?l@%ﬁétg,rﬁiethg’lg{lé%ﬂarﬁfnfe eé%hén\ég‘g?dlf}a{é” huﬂa{r?t%,e glg‘gl)r/nate,

oun he present I nvention for usé in
glycobdte, heanisdfated, 3-lydraxyethptsulforfdi¢, hiepiahodie leympiatyhydrochlbyde,

relieve in a.warmbl ooded ani nal, articularly a
hydrqhge; e D st o tie e B PRGN Dk etk Hpnate,

[@hirANAEPhthAEndslfEIRAL Gfratd, oxBiRtd, BithSatdi delupty 1atate,
ne cancer t}ge ri sk of gettirang \3\(/orse.ﬁ VO ZdJS%HOS%%%ﬂ?a tate

phosrer), dGizhosdBopisate, pivdate, propionate, quinate, salicylate, stearate, succinate,

sulfamate, sulfanilate, sulfate, tartrate, tosylate (p-toluenesulfonate), trifluoroacetate, and

undecanoate. Base salts include ammonium salts, alkali metal salts such as sodium, lithium
and potassium salts, alkaline earth metal salts such as aluminum, calcium and magnesium
salts, salts with organic bases such as dicyclohexylamine salts, N-methyl-D-glucamine, and
salts with amino acids such as arginine, lysine, ornithine, and so forth. Also, basic

nitrogen-containing groups may be quaternized with such agents as: lower alkyl halides, such
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For preparing pharmaceutical conpositions fromthe
conpounds of this invention, inert, pharmaceutically

w@ewepszbt e carriers can be either solid or |iPei/¢B2006/000522
Solid form preparations ingjude powders, tablets,
dispersible granul es, capsules, cachets, and

as eI op i o Sy Sy SR i SR iy Ry oyt
diam%g;ﬁﬂ‘&t\%s 168 éﬂéﬁﬂ hARES sudhl de&a Thry], TR dha Steage Rilfes; aralkyl

i nders, or tablet disintegrating agents; it can also
hahd@ehk&rbeend dpernidatand gthm dohdpxic phy elngieplly-aeosptablersaiteqre

d d
potf PR oY1 G5 BB SEUED T Pl e
acltte\selt€ MaP BB Edtineld Hytox eshtiohdlinédne, sali bd By rdaetirigtie fikO base
the necessary binding properties in suitable
form gF thepredushwithege ebmpEcIwavalants Hehe prisepie add s solvent or
medqﬂ%%ﬁ (V%?Cth e Ealﬂs ?195%[1*‘%3'1‘69 or gpa?n 903%%1? éé(co i %cl" %ﬁ:‘ﬂsls rétnoved in

vacu@bywefresie ﬁr}&ﬁgl ocog excchhingihg thei ahidis o in mabiﬂrg:baarfdr arfogher anion on
active |ngred|ent is dispersed therein by, for
asmté&lﬁh?ﬂ'@m 13R85 Cf1Hg. The nolten honbgeneous nixture is
t qun?p € HeGPimuld o1) D 2 FHarTRcERiAN table salt
hﬁ lﬂ(tgg cd O%gaéoﬁ%eglﬁf yul&g[l}l t a%l eel cgrgt?tll erg|accep avlesa
theredfiok théehmgm]sutmammt Gocladiag p:m@mastwj treaitneat) af mammals: including
ose, ctin extri. star ra nt
humaydeih o P AR b e REEER Biebtce os.
pharth®Mufi®dl tbgosddn. cocoa butter, and the |ike. Some of

the conpounds of the present i nvention are capabl e of

f dnraddigion 40 ths aampeunds afdke prgsent iyenien. theapharpacgutica composition
of th1§ g%\gegtl g‘l?? ARG Ioﬁt\%glh %‘J%%co %ﬁ]ﬁnﬁ%@d géflrﬁﬁlt i egg%? 81; &%uentlally)
with, & ot irofe p}airmacolag:lbalchgem ef adlae inagkdagiag ene asmordudisease conditions

benzpate, benzenesulfonate, bicarbonate, bisulfate,
Tefe“@étt?/hﬁﬁ@ canphor ate, canphorsul fonate, choline,

'ﬁ eatteﬁn c J)é?ﬂ 6t llnﬁhﬁédacm&llldedthg fdﬁﬂuﬁﬁ%ﬁ'o@fﬂe%twe component
anesul ate i unar at e utamate, glycolate,

ora pimrmwhﬁ@eﬂky aceemayhie salywﬁhylphamﬁacma:toally hmpmbtmtamer For example

hexanoate dr chI ride, 25 h dr br omi d
this RN 01 R s O IR 63 s Ko Gt TR g form gy o prample,
table&eéeﬁﬁﬁ‘l% Lahﬁ&ﬂ@b? oily SB16ioHE B8 er%lmpahﬁlglbﬁ@ esdahisoBiatifents, gels,

trate, oxal ate, Fyam)at e, er sul fate, phenyl acet at e,

nasalmpwsmmeosn@nph o%np atigidedh p@wéferé or mrmlwrenebphwps fow athalation,
and @ﬂ??nrgl}]tgﬁlal Pse ut|1c1[a 1 gn&%%?ot S aﬁtrarﬁtfsccﬁ a?%{ ﬁl’ﬁlSl&I‘Hl {e?{rgécﬁxeous or
oily dbutionk Ue Bepahdiaak elerild ¢rhiilsioas.oacet at e, and

undecanoate. Base salts i ncl ude anmonjum sal ts, .al kali

mekigpidfarm sompesitiars inglyde palutions,susRenstongndsorukeens fferile water
or WE?[@I} %I%B Bh& gfyh&esoﬁﬁ'fohg‘omg %Ltlv‘?eaéoﬁ'r?poﬁﬁgﬂnﬁf b@idlit¥Pas an

magnesi um salts, salts wth organi c bases

exangple bf laxpnaﬁ prepelatbiexyplitablic fier saditeral d\d{maistryﬂlerﬂ)lgllu«k eompesitions can

also gq, fdﬂr{nﬁr méﬂﬁ}t&ggf&l} gc?qea&sl &rﬁg@ﬁﬁsl&esglgcol%OMtlgrel AqLYeous sdlutions for

oral Srhi E&%ﬁo&@ﬂf@c‘ REREePbP Hﬂ§ol{7‘iﬁ§ tiREaclivatéhn Ebr?e%glnmév&t@r and adding

such agents as:” ['ower "al kyl halides, suc
suitable colorants, flavoring agents, stabilizers, and thlckemng agents as desired. Aqueous

suspensions for oral use can be made by dispersing the finely divided active component in

water together with a viscous material such as natural synthetic gums, resins, methyl
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WD 2006/ 087538 PCT/ GB2006/ 000522 -24 as nmet hyl,
et hyl, propyl, and butyl halides; dialkyl sulfates
wo pdoe/oglisaet hyl , diethyl, dibutyl; dianmyl sulfeCEEB2006/000522
| ong chain halides such as-dscyl, lauryl, nyristyl and
stearyl halides; aralkyl halides |ike benzyl brom de
r
e B Sen AP PSR ARG SRR Byl
]ﬂmnﬁmmhua$ﬁnnnﬂﬂmmawung or purifying the product. 5 The

salts be .forned hy conventional neans, such_ as
3’% a‘?f%q%ﬂ?q? SeMBoy nSfcavﬁmumh@osag%&m Inyguch fm the
001np‘8§1t1HH FEdiPHId Yrﬂb G So&k cBﬂﬁﬁlﬂ%ﬁiﬁpiﬁrﬁttee% | Juﬁle% dF tRe active

t
solvent or nediumin whic nsol ubl e, or
compionerd. Bld wehdossge formscandt arp,ackzdged praparanemctheplaukage mm:umng

G S b B G A5 035 o ot

vials bpﬂngéﬁ.ﬂ&a M€ uh# dbdhge 1ol éhnodlﬂ)etge 4 QupdSIe, AckaBaHne: &felf or it can
t he mula (1) or a pharmaceutically acceptable sal

be the preprepriats numbdrefahe phihest packageddbrent (i ncl udi ng
ComE o] lh}{l actic treatnment) of mammal s i ncluding humans,

ormally fornul ated i n accordance with st andar d
p hﬁfe%ﬁ&i&hbé’i&iea@ﬁ@@ HéferfeddRrain nidaf deEPpIgsd ds@ole therapy or may
nmposition. In addition to the conpounds of the
mvolm- ) éﬁiﬁmmhweth@ compoyngeof Sheainveriion: Femenidenshay ety o4 radigtherapy or
S Y [ r

chemgfhefa%k.l %llhégltcglrgﬁe’l B%S%@J al?]l(glgg(g é@%ﬂ}ng@qo&?tﬁet follPYvn}g categories of
anti-twinbhr; agenw: or nore pharnacol ogi cal agents of value in

one or, nore di sease con%l ti.ons erred to

. treati
@) he%%gpw?gerﬁ%ve(aéﬁwwﬁ%ér&lgsc?ﬁd cgmy H@Eﬂ%ﬁe@e&eeﬁ iaf 8pee medical
oncoﬁggﬁ uer Q&‘iﬂﬁﬂaﬁﬁlg entCorad&hinpR &Qﬂﬁﬁﬂ eéé'i‘bop?e[tm cyclophosphamide,

' rmaceuti cal acceptabl e salt
nltrogﬂianméunclphalhy, chlmapblabl bumdaphanemd nﬁmsomxaa)pdtmlmembohtes (for

oo T S B D R0 R P

metha@é#@wl Byt0§in® hiakind8ids bh @ APdroRHE B NSt RABowR bR Hor example
reans, ointnments, gels, nasal sprays, suppositories,

anthr@q.‘/ﬁbngﬁ Iike\ideiarny piawblepmy ¢in, daxonrhinis, dstinerayein, epimubicin idarubicin,

m1t0111\¥]@§ l@hh&ﬁromﬁﬂ?m{d%ltm#gpl gaﬁlhﬂﬁl%ﬁc glg%]'ﬁ!;s #g L I)]'%renple vinca

travenous ranmuscu usi o

alkal@idsiBkarsinotisting] Viyblastinet indssiny arﬁltﬁﬁﬁemﬁmdaﬁxcﬁdsﬂmel teéxol and
sitions_ includ

taxotgrg}J l@?l%i gﬁr@lsog}sfg%lg lxéhllgiﬁgso Etm hco ¢ gplggagophgl(lgpxmé likg gtoposide and
temp@sﬁdé"@ﬁﬁ&crfh% }Sht%&ﬁl L t(ﬁﬂéclﬁ?l ons of the active

conpounds nay be nentlon h exanple of liquid
(i) proypataticiagergs sushtaabhodstpgga(fmesample damoxifent toa¢rhidene,

T S AT
fulveACHHED bt i 298 dpeh TSt dx@nplObidaluRETNd) iffkdn@itib,AiluEANdE 8ad cyproterone

grepared by di ssolving the active conponent in water
aceta h&lé@ﬂuan@ggm8§mriémlg agerligs Gt sxamplag@semigl, kyororelin and

keni n as d sired. . A
T
as anAgtidebl¥, l@tr&icﬂé%@o%ble%ﬁd%&@iﬁ@ﬂﬁ{ét) ath 1nh1b1tors of 5a.-reductase such as
finasteride;

(iii)  agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors

like marimastat and inhibitors of urokinase plasminogen activator receptor function);
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wat er together with a viscous material such as natura
synthetic guns, resins, nethyl WO 2006/ 087538
weERanseBAe06/ 000522 -25 cel | ul ose, sodi um car bPXH/GBRGVEI000522
cellul ose, and ot her suspendpng agents known to the
phar maceutical fornulation art. The pharnmaceutica
c [
@iv) qmgﬁgxtrsrgggtsot\&ﬁ@a&& fgﬂcﬂjoglég)r ?oglﬁ S {3{ {ﬁlﬂ‘gblé@r%gﬁl?dé glro%h factor

antlbather, @powiatfactopeodpidn amsibodied (fer a@tnp\lreeths aﬁ@mﬁmthlbodEh e
sage forn1c n be a_packaged prepar?tlon

trasu&a@ﬂ%gﬁere@mnmwgt e gniserabd @ntbody; GetyxaimalyCiZad) , famesyl
transfé'f Q‘?ﬁtﬁﬁ kR0 SyrobRE K Qé'ﬂﬂl?oltoﬁaé}*ﬁesteﬁge_llﬁ nileSkin&RRSbRSs, for
ers in V|a S or anpou e unit dosage
exanni)terllﬂlmanrsaif sl dppdeamebproutlefactadheily (for etaaiple EGFRsfahily tyrosine
the appropriate nunber of any of these

kinasgglﬂii@@% S‘f&ﬂ%ﬁ Conbi nations 10 The anti-cancer
N-(3lchR#d- ﬂﬁﬂforﬂﬂehﬂ?—d rﬂ@th@k{l6@¥n&ﬁhﬁﬁﬁbf®@x@)§uﬁa§cﬁhﬁ4 -amine

therapy or may” "involve, in addition to t'he conpound
(gefitpfibt Ad 1m%rﬁir(éfethmlphemlb-éﬂalbls@tmgtémyye(ﬂroxwmlmzhbn-ém}mne

herapy Such chenot herapy may i ncl ude one or
®ﬂo%%P’6gﬁa? ollomnng categories of anti-tunour

6- ac@mﬁﬂa@N-@Lam@am Aaebpharyati- (@ﬁﬁ%ﬂoﬂﬁ@@‘o?@:&y‘f%mﬂ&z@&ﬁ-@ﬂﬁme (CI
nmbi nati ons thereof, as used in nedica oncol ogy,

103 3}s>u€0ﬁ exasple kyhibitorn g thgdlatelct dasived gxomihdagpistapilytang for example
t tard,
‘nmbﬁg{gﬁg} pgmﬁﬁ¥%%%@§g?ﬁgﬁgh§§fphgk ;3382.??2335rea3)

) arvtnitlamgiagmhc agents(shicl as thwsonphieh aittibit dileaatﬂégts i Ohscalﬁr endothelial
oropyrimdines like 5-fluoyouracil and t

gm\%f opsteampledbaitt ussaplar e&f{%‘&%@w% gﬁoa antihedy

beva%l%ﬂﬁé’d( A‘Ja@ﬂﬁw %HQJOUMWE% ‘tle@EHs@l%sc{dflﬁ 8% AR Patent

1racc I nes e adri anycl n, onycil n,
Applitat(msuWbePHZZi%uW%/BﬁOﬁe ﬁW@@ﬂ(@sﬁﬁ AR OBBARAS4)20d

' d
com bR EGEPE e gs Db Bt B Pl apiyae qf ingerin

aVB3Vfuﬂ@ﬁdr§gﬂd% io¢lafiR);asti ne, vindesine and vinorel bine
and taxoi ds |i ke taxol and taxotere); and

(Vi) t opetdardanmging aghiilsisudr & (drobretasiatiplie and compounds disclosed in

toenRETR ArBl SRS v 8 BARETRPIEA . AT wo

01/9muowoz/o4ﬂg@ﬁidswwom3ant i oestrogens (for exanple
tanDX|fen torem fene, 25 raIOX|fene dr ol oxi f ene and

(vii) | odingrise H@fﬁpl% &r@ég@plertb@%p’ﬂwh aeireeted i the sargets figied above,
such gg(?sfbe?m 4 |a¥lﬁ§%§ %{Hsglaseant i androgens (for exanple

ni | ut am de and cyproterone
(v111)aC@matthe)rapyLé1:IBi‘d)aamsagmhld$‘I§foo exdnlrjRHapigOﬁn}ﬁk % fepace aberrant genes

such Bt %gfgyl'ﬁag S 5 Jggn @&ﬁ%ﬁ g; %& zg%tﬁg léll}rgcted enzyme pro-drug
thera?*]ﬂl@}&%ﬁes' éﬂl?l'l B ﬁ19§§u§12§éeyt§§f§€@aﬁn %ﬁeﬁﬁ%& or & bacterial

vorazol e an emest ane Itors of
nitrogductestianzpse asdigppraach8Otof mmaas:ematidx&t;tolerance to chemotherapy or

radiotherapy such as multi-drug resistance gene therapy;

(ix)  immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,

approaches to decrease T-cell anergy, approaches using transfected immune cells such as
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(iii1) agents which inhibit cancer cell invasion (for
exanpl e netal |l oproteinase inhibitors |ike nmarinmastat
w@naeiositssdi t ors of uroki nase pl asm nogen acti vBCDGB2006/000522
receptor function); WO 20064987538 PCT/ GB2006/ 000522
-26 (iv) inhibitors of growmh factor function, for
ki bito i s .
cror ARG RN QO ALUAR AR AR ggoue ol s
and app@agles uting aatMidiogpintibodieady trastuzunmab
[HerceptinTM and the anti-erblh 1 antibody cetuxi mah )
(x) [ eshasfreatment Feganagy includingsdexagiethasons; Brofessame pbytory@ncluding

borte R s B (99-2is30 A PEHAL HUGATIE" Rl Smcamat ALIMTA,
Cephglooistiindsa aihibitdra GEPy7( fand GBRaRA% aBEMEk brariti-YOFymosichemal
., Ki.nase i.nhibitors such . - .
antibRgipss VORI AR S BRI 1 Losislodohspaplzpanidise SFATMERO). anti-
G(DZRE&RQ%M])OH&[‘ MABOdy ﬂﬁéfﬁpg Withor gt %ﬂaﬁhl@cyt%%?ﬁ% ge colony-
_ (3- et hynyl phenyl ? -6, 7- bi s(2- met hoxyet hoxy) qui nazol i'n
stimulatingrfaeier (QMrCHDifallpyyingShemathpragnd 10

6-acryl am do- 3. -chlorag-.4-fl.uoro [)-7-(3 .

SR h keI Sehatsy 0 bR A el By NP AT tbiofilihus, seapeppial or
separ@%ATPING off Fei ibdit RIual @mpdaentd batteltedtilaiti iRl comdiation products

factor famly and for exanple inhibitors of the

emplenshgtcaappandsrad Wip ifvgation. of abarmpeeytigplly peceniablesglismihgreof, within
. i i i+ Di f e s
e AG9G81 g5 Sy OORRCAEL 6 B b B SRL RS gy it

its appruved dasgur@rgeendot hel i al cell growth factor anti body
15 bevaci zunab [ Avasti nTM, conpounds such as those
Svnthesis:| osed in International Patent Applications WO

12 ou}ﬁg, 37 {)%ag?lﬁév\%lrtwgdc g sQl'fEdthéﬁQoP, 8F 'gh%gﬁé's)ent invention

and conpounds y ot'her nmechanisns (f
can beypeepated ihiamoribdeof ways wélt kmasviofo dnetskijleil in thewaft38 organic synthesis.

functi on and angi ost.ati n):. (,vi), vascul ar .damagi n )
The ot of Al RREREH Rt abirebik s BRESE Sk g Mvention can be
synttidkised @s@ehic AnetiRfis Id@&&ibeaba@matoigeﬁfefemth/gpﬂhw@hhmas MBwn in the
99/ 02166, WO 00/ 40529, WO 00/ 41669, WO ~ 01/92224, \\D

art ofpynthetigaraanis chemspy 082esiatipns thyreames appiecated by Heseskilled in the
art. SFJ?% {nggq%gg in%l&d@?bciﬁ a}f]@rl}aog I?llngfeg tg,:sthgé‘éta%gcrfb%fl.tbgﬁ)v&. NPk ences cited

ove, SucC an antl -ras
hereifﬁ afd I&eﬂgreilhcdrpbriate)j ify ﬁmer drifiegta b?/ r@ﬂemlgac hes, incl uding
or. exanpl e approaches to repl ace aberrant genes . 25, ,
s ubl T CHEERRAALS. 95 BhaymagpEicrlln tccaplehle sal's tekeR of @gimpention
may é%@%ﬁéugﬂ hﬁgg &L SAANHE afd Rerllilies cfelé@ﬂfé@%}:re%g mhg G 88ns are

as t e using cytosine deam nase, t i ne
perfoknadiesovents dppuipeiateab thaichgonteahdohatsvale amplnyedaod are suitable for

approaches. t.o i pcreas atienf tolerance to. . .
the tEREERHIRS s PP UrEra Y destiptR MG v Bhetigmethods described
below,86is3b BB GRIGRO6d HRACAIRPOposddrbadtivebAdiNBRs2Meuding choice of solvent,

approaches, including for exanple ex-vivo and in-vivo
reactigyystoasihers, ragetion temperature, duration of the experiment and workup
procedures, are chosen to be the conditions standard for that reaction, which should be readily
recognized by one skilled in the art. It is understood by one skilled in the art of organic
synthesis that the functionality present on various portions of the molecule must be
compatible with the reagents and reactions proposed. Such restrictions to the substituents,
which are compatible with the reaction conditions, will be readily apparent to one skilled in

the art and alternate methods must then be used.
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25

30

30 increase the i munogenicity of patient tunour

cells, such as transfection with cytokines such as
WO nioendzmeki n 2, interleukin 4 or granul ocyt e- NBCT/GBhEEH00522
colony stinmulating factor, -28pproaches to decrease
T-cell anergy, approaches using transfected inmune

L{ s such as WO 2006/ 087538 PCT/ GB2006/ 000522 - 27

ki ne-transfected dendritic cells, approaches using

cyIekhverivn ank heetieduttherddscrivet with refgenca iéitha FON GG B elSustrative
usi ng anti-idiotypjc antibodies; and (x) other
examples 41 weleh. Wgsssidcd oibetidieng: dexanet hasone, prot easome

(i? nhi Mﬁ?ﬁu&é Q&@?ﬂégﬁg)d’eg%% ?%lgigkmb’g‘g, épse%tféﬁts gx’réoéaﬂied out at room

Exa

13- ci retinoi revem
Ri t useanpeaturdlor biBjent tenGemak othaisis kin nasege ofHBEE S @), S
.CEP- 701 and P- 2563, . anti-Trk _or anti- NG~ rﬁ)nocl onal |
(nt i preanigsol 18?@%(?’&1@336’?’%% ¥dioHs Pggpesiym gulfate; evaporation of
1311 - [ gstand. i - i~
non oglfgg%glsggjg?f‘g%%éf t he r]g '855 ﬁ%m%tlr ﬁt]a%)yr é\ove\lﬂﬁ %‘6015 t%l Bltdr rolcod )pressure
gr an{#-depOenmiig) vithadetivempasature of npitedd HG f act or

(. F)._follow ng che her . Such conjai pt
GHf on ETRRlrplRRP B PR ey BApPBY OF LSS ki st
seque}%hﬁtog@ifphy@wmag adrledlost dikikda gl Blatdadi vi dual
.components of the treatment. Such conbi nation products
(ighpl Byeanpel.dbnprouseoe redetiphs was follemeil bm TL&Y or liquid
phar ' I reof. wthin the
QosagRordioeERbi S SERLARCEy RECMIS LB R on bt e O ror
phar itaseatidnoally;y- acti ve agent within its approved
osage range, Synthesis 15 The conpounds, or
(ghar %ﬁ@éﬁ?‘?‘{%ﬁ haye gatistastorn protempudear mragasiic regpnanpe(NMR) spectra
Presgif/odl AYERbLQMR dapN be prepared in a nunber of ways
wel | known to one ski'lled in the art of organic
(8ynt hiekissire giverefor digstraticks only ang heernoh oecessacidy thpse which can be

acceptabl e.salts thereof, of the present inventiaon, can
b~ SYAMRLLY UL RLTRG S AE ROl BRSNS SEPr PG I ore
t ogethariaMvhdreqiédiet i ¢ met hods known in the art of

synthetic, organi c chemni st r%, or variations thereon as
(\aé pr BbpmganByMRdeisdkithe fermjof deltrevaigespt majgn diagnostic protons,

doscRv Rl BBl Gof) RS B pghdfRPysy s an intermal
her ekiyndané,alep@miteddt 300 MIB i BVSO-&Lvnldy oftRbwisesaed;

The novel conpounds, or pharmaceutically acceptable
(di3) t shanyesl symbolshayetheirjusyal mgaggsimay be pr epar ed

P! NEIAR ARAG 08 ANBILAETUIGHES, AIPRRRLDE] herel n.
e reactions ar performed in's VVent o appropri ate
(o t the fobagimgtabbamtiont leve deen esegd] oyed and are

sui tabIEﬁOfor 25 the trgl?g’sffor mat i ons bei ng effected.
Al'so, e descri pt i 8¢et#the synt hetic met hods
descri gy bel ow, it igghdngl:be understood that all
proposed reaction conditions, including choice of

sol ventTHF r eact i on at rtetsghiydrodyraneact i on t enper at ure,

durati f the experipent and rku procedures, are
chosenq?]lc})ﬁbe_ t he condiﬁ%gpgﬁtﬁ\%g}“&gf or that
reacti @ppahi ch shoul dlifignyEsdsphorazidate;

MeOH methanol; and

DCM dichloromethane.
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recogni zed by one skilled in the art. It is understood
by one skilled in the art of organic 30 synthesis that
W@ b@e08n3as i onal ity present on various porti onsPOf/GBRE@®6/000522
nol ecul e nust be conpatibleowi th the reagents and
reactions proposed. Such restrictions to the
E @Hgét ituents, which are conpatible with the reaction
Xa . . . . .
itions, will be readily apparent to one skilled in

(2R)-pHe-[65-Cyelogrodl I- EHAs &z o B iyiadtindeH-ptihien-Ae-2uged. WO
2306/ 087533 PCT/ GB2006/ 000522 -28- Exanpl es The
fluor t i I now be further described with reference

t Oll‘ot 485 k@ Il'(!'lﬁlg‘ Yoltoh ﬁééﬁtvfa@%ii?e% paﬁé@iﬁﬂ{ &PadtiVatdll cGibon (10%, 104
unl‘ess stated ot herw se (i t'enperatures are given I'n
mg, I¥grmms])Gal stirmg(Wa).; Thedmsk tras saalal, evavanted add eafilledtwith hydrogen

using;t1G0m. 2 S et BE2 2Ry e ey S RS-
nitrof{hinS8ino¥ 1} aaﬁmdz-QUﬁu&aﬂ%gi)yﬁaﬁdﬂ(mma 1?\1?6; g{);?b.i@ MBb1) in

organi c 50l vent was carried’out using a ro
EtOHR# e &t ol 1 mipiein syeugec dle pracgoumexturedys stirr8d atmobig) temperature

i th th t f 60 C (il] . . .
for 14 e B T Rt o, TER FDRE S Epstied a g pink soli
The s@R4 iwab fieR diR¥Eed inBtCH (LAY HAt8 YmixTlkSIwvasaddspfothadidine

out on silica gel plates; (iv) in general, the course

acetasf(19@mgt 0.9 snmply. Fhel reantiod nbighiTe @apheatédyeri keating block (70 °C) for 4

nour PR R R R RS e K et
EtOAR) 8skicths dbsined ppatfuicSAsaL4omdY 1 IF RlgO81 % 461 9 stéPRYMNNIRE 0.63 (m, 2H),
resonance (N L spectra 15 and/ or mass spectra data;
4fien 1£Br

0.93 (yi2H)y 1 86 @@, kM 4.38 (mstati¥rimoiH), 2he (ar D), 6.20 (m,
e ' 0 [ b N

1D, B8 (BER5 P ok 28 s LN R B PSB85 s, 1D
repeated if nmore material was required; (vii) when
given, NVR data is in the formof delta values for

epof—=di agnostic protons, 20 given in part per

m .
S b e s G
synthBNBO filén arsuiside pytumidinsley shetingif s¢quentigllyohignHg ahd formamidine
nbol s have their usual neanings; (ix) solvent ratio
s given in volunme : volune (v/v) ternms. (x) the

Exa

aceta

Ex | CompBua® 2pDr evi Al NRjRk Nave been used: 25 ELOARC €T BM
acetate: FEtOH ethanol;

2| N-(5-Cyclopropyl-1H- | 0.63 (m, 2H), 0.91 (m, 2H), 1.85 (m, 15, Method

pyrazol-3-yl)-9-(4- 5.38 (s, 2H), 6.15 (s, 1H), 7.17 (m, 2H), 7.42 |2
fluorobenzyl)-9H-purin- | (m, 2H), 8.33 (s, 1H), 8.75 (s, 1H), 9.20 (brs,
2-amine 1H)

3 | (2R)-2-(4-Fluoro 2.21 (s, 3H), 4.08 (m, 1H), 4.37 (m, 1H), 5.37 | Method
phenyl)-2-{2-[(5- (m, 1H), 5.69 (br s, 1H), 6.30 (s, 1H), 7.18 3

methyl-1H-pyrazol-3- (m, 2H), 7.44 (m, 2H), 8.45 (s, 1H), 8.73 (s,
yl)amino|-9H-purin-9- 1H), 9.81 (br s, 1H), 11.81 (br s, 1H)
yl}ethanol




10

15

20

THE tetrahydrofuran; DI EA diisopropylethylam ne DPPA

di phenyl phosphorazi date; 30 MeOH net hanol; and DCM
walc@hlgrsssret hane. WO 2006/ 087538 PCT/ GB2006/ 00RSRE&B2006/000522

-29- Exanple 1 -30-

(2R) - 2- {2 T(5 QICI opropyl 1H- pyrazol 3 yl)am noI 9H- pu

AL
IT9 A -L \1|-- |u [ cuﬁll O

}Jllc”yl etrarrol
Ex b‘&?‘E‘Bm"P‘? ask was adﬁ&uﬁpal | adi um on activated car basNI

K
1 1£1sllggk was gpg'i@l 2@2@@?@ (rﬁ{é? |Hp1 %Qﬁt }hH)hydr 3Ig\]/[§ﬁh0d
usyirawpl-Bepl)- infi_S)A sjol.4 (31, 5. 80 (s, 1 H),6.25 (s, 1H), 7.17 | 4

TR REE V) i Roy 43 bebdaf 3ol sn BatRnbi
(mtiﬁﬁLzlamﬂaSG m;L D9 49t 5, 1H), 1RO G e (6 mi ]

M) via syringe e reaction nm.xture was stirred pat

5 [rBEAS)- éﬁﬁ@ﬂumgr e fb27 (9, Gld)d O1gng 3465 (theltddd Method

ERAREREL The 408 S Then LS Gl e

ko r@ﬁ&(ytm-g)gﬁzﬁl- I (s, @H/yag 5@@@@?‘1)@817?5”‘1% ng.119%Et pt e

(100 reacti on m xture was heat ed

031}’})@:51? -pwrin-Brasire ( (79 16)) 1f1021 @br spdlrs. Renoval of

Y S I | —la PP OV O - ] =
sot-vent—fot-towed- f+est—ehrorato oot pry—ef—St+ri+eta—ger

(10-15% MeOH in Et OAc) gave the desired product as a
Eg@kﬁd (114 ny, 61%for two steps). NVMR 0.63 (m 2H),

SaCyctppzal ‘ ) flaororghengl)q A
Blovridin 2H) , 745(m 2H) , 845(s I H, 8.73 (s,
(br s, I H, 11.85 (br s, I H. Exanples

2- Asnﬁﬂhfeayﬁ(sgzva(mmlbmpﬁrm@sitaml-wl)w?aqrme 1, the
conpounds wer e nthesi zed froma suitable
ftuorgs P Ny B eehd Sithemine (At 060, At mmeD) s formamidine

aceta{e((? r@% gg grgl%p@ ﬁgﬁ(ﬁ% %6@%&%%3 r&gregigﬁ (o%Mn%}bt Affergooling to
25 °C( saturhtdd, NAE O sblutyrr @DahD and/EbO&c (34)-m1§ wWisBe fd&ded2bithe reaction
7.17

m1xtu[rq: %}g}e%ﬁ%;?ay@rg&ppspﬁpmﬁtedp w@lshgqiomthgarrgg (1@ ml) dyied gverNaxSOq,
e g g (ATl e o
title cpipnyid) asan| GFi-fbite solich(0.139)g, 58%HINVIR (490 MHY) 1 578, (H), 9.23 (s,
1H), #58 s, 1} 75 (4, 7= 8.8 Hiz, 110), 7.38 (m, 2H), 7.16 (m, 2H), 6.90 (d, J = 8.8 Hz,
1H), 6.21 (s, 1H), 5.84 (m, 1H), 1.95 (d, J = 7.2 Hz, 3H), 1.86 (m, 1H), 0.94 (m, 2H), 0.65 (m,
2H). MS: Calcd.: 362; Found: [M+H]" 363.

Example 7
(8)-5-(5-Cyclopropyl-1 H-pyrazol-3-ylamino)-3-(1-(4-fluorophenyl)ethyl)-1 H-imidazo[4.5-
blpyridin-2(3 H)-one

A mixture of crude (S)-N°-(5 -cyclopropyl-1 H-pyrazol-3 -yl)-NZ -(1-(4-
fluorophenyl)ethyl)pyridine-2,3,6-triamine (Method 9; 0.100 g, 0.28 mmol) and
carbodiimidazole (0.092 g, 0.57 mmol) in THF (5 ml) was stirred at 25 °C for 2 hours. The

solvent was removed under reduced pressure and the residue was purified by column
chromatography (EtOAc) to give the title compound as a white solid (0.083 g, 77%). NMR
(400 MHz) 11.68 (s, 1H), 10.68 (s, 1H), 8.79 (br s, 1H), 7.45 (m, 2H), 7.14 (m, 3H), 6.78 (d, J
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met hyl -1 H pyrazol
I H, 8.73 (s,
wakhos/0975381 (br s,

-3-(m 2H), 7.44 (m 2H), 8.45 (s,
yl)am no] -9H purin-9- 1H), 9.81 (br s,

1H) yl} ethanol WD 2006/ 087BGBGB2006/000522
PCT/ GB2006/ 000522 -30 Ex Cgmpound NVR SM 4
N-(5-Cyclopropyl-1 H 0.64 (m 2H), 0.92 (m 2H), 1.93

=838 %{% 1111}3:')588(5\@{&%‘; ’gﬁ%ﬁgﬁg{g 1?94’ &1'4)% 1. %11—%3%) 1580°h, (), 0.87 (m,

2H), §.86 {thy@idp MierGdlgdet 38L FeuddnM2H); 37,42 (m 2H), 8.45
(s, 1H), 8.73 (s, 9Hpurin-2-amne 1H), 9.49 (br s, |
H, 11.87 (br s, I H 5 9-[(1S)-1-(4-Fluoro 1.27 (m
g 1.91 (m 3H), 4.65 (m 1H), Method
yl)ethyl]-N(5- 5.36 (s, 1H), 6.10 (s, 1H), 7.17
N{( ﬁﬁCMproﬂvl-élH @raxd@evl@-ﬁdh(%ﬂddrmaﬂ@éthvm Mm&hi)1-3/. 52
8.81 (s, 1 H), 10.11 (br
o emnesll—l),1121(brsll—|)
cl o\ -
(S M@CQ&Eudgégog; (5- C¥-L olglro%yl 1H§’yraz§1 3 y% IA-I((4 (fl uor oph
ﬂuorc@hym})thW)p)’nQiﬂefZﬁ tariahine §MetHodyd; 0di2A-250 adinmeol) and acetamidine

hycroP R 8070, 5o in BB/ 2 s baisd sigefis pipmight. Afe
coolufgl tHQ'SG’Qh Wﬁeﬁtm&@y 54164118 3 Bad BiGAR ?ﬁ) &We@@ Qdcﬁed to the
g, 74 mmol ) and formam di ne acetate
reaction MBXtmf-’D IT)le prgaficOry ot Svayisgpanated, vemhetiwith brie¢ [llﬁbcml) drled over
ver ni

NaaS G BhRieBt e gt iRR bkt o) ighe " B0 o sive the

title cbmgﬁmnm anrﬂﬁlwhit@ soﬂéh@ 055@&3%) | VAR (AI-\O@MHQ pdﬂ@ée@&)e) 11.14 (br
with brine dri ed over Na2S4,

5, 1Fy $riidt P EBaT 700G Jﬁms A0 4Fiby 7. oo A e 565 dhy(br s, 1H),

600 GER0E 3 2 B (L 8IS g D B RO 18t

376; Kand M+HY. 23, (s, | H), 8.29 (s, | H, 7.76 (d, J=
8.8 Hz, | H), 7.38 (m 2H), 7.16 (m 2H), 6.90 (d, J=
8.8 Hz, 1H), 6.21 (s, 1H), 5.84 (m 1H), 1.95 (d, J=

Exantole 3H), 1.86 (m 1H), 0.94 (m 2H), 0.65 (m

ﬂ;ﬁ)ﬂ%& Cal cd.: 362; Found: [MeH + 363 15 Exanple 7
( 8pllowing a similar procedure to Example 6 (or Example 8 - Example 10), the

Exa

(S)-N:

S,
imidazo

folloviab SosSuR ey b B R e Syb AR Tvitaditlit ik P

formdiﬂldih@ Eet@e (61 4@Rimidine hydrochloride i in Example NZ? (104 20

S -NA- (5-cycl opropyl

-1H-nvra7n -3-

pyrazol-3-yl)-2-
methyl-3H-
imidazo[4,5-b]pyridin-

5-amine

6.95 (br s, 1H), 6.18 (br s, 1H), 5.38 (br s, 2H),
1.83 (m, 1H), 0.88 (m, 2H), 0.60 (m, 2H). MS:
Caled.: 362; Found: [M+H]" 363

Ex ngmpophényl ) et hy|l YMR/MS ne- 2, 3, 6 tri am ne (Met hod| SM

9 3-4@9-% u%rob’;n’z’ﬁ)- - '(\ﬁoaﬁHz) 11.79 (s, 1H), 9.26 (s, 1H), 8.18 (s, | Method
(5-cyclopropyl-1H- 1H), 7.78 (d, J = 8.0 Hz, 1H), 7.38 (m, 2H), 10
pyrazol-3-yl)-3H- 7.17 (m, 2H), 6.93 (br s, 1H), 6.24 (s, 1H),
imidazo[4,5-b]pyridin- | 5.39 (s, 2H), 1.85 (m, 1H), 0.92 (m, 2H), 0.64
5-amine (m, 2H). MS: Calcd.: 348; Found: [M+H]" 349

10 | 3-(4-Fluorobenzyl)-N- | (400 MHz) 11.74 (br s, 1H), 9.16 (br s, 1H), Method
(5-cyclopropyl-1H- 7.16 (br s, 1H), 7.29 (m, 2H), 7.16 (m, 2H), 10
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car bodi i m dazole (0.092 g, 0.57 nmol) in THE (5 m)
was stirred at 25 C for 2 hours. The solvent was

w0 20vovgTs3sinder reduced pressure and the resi duRCTHGESB2006/000522
purified by colum chromatggraphy (Et OAc) to give the
title conpound as a white SO|Id (O 083 g, 77% NVR

Ex 1§me?“& (‘rrn ”SH) NM‘W%" Eﬁo 0 ?s"ka” BOSIED
S0 PCI/ 2z

11 @@62951?555 63 (m @@‘B{IH% 19@ P%)Mﬁé(% 1}% 33 PNlethod

@yclmpi)opynnsv (m | (s2HD), 70785Br s,mH)zmo (WE2HGAL 1Odm, ‘Lis.

Foundy 4591%332 2 BB S.280. 62 (5 1B T3 et wol o

h@HMin)i@szw et fuy), sw(slmmét? (m 1H) 4 12(m 1H),
blpr|d|n 5-am ne A m xt'Ure

\@pyw@; Sheded- opr b8 (4 b il ztsn_y@ §$ mfzﬁw)é ws: |
BB Do) SRS e A ST RO ochi o 1 de|
12 @-(9-'@(% @ycl@px%ﬁﬁ Di400 VIHES (364 ﬁ D), 9Vﬁ5(5ﬁﬁ@} @C17§§ Moelzthod

| ux overnight.| After 10 coo C,~ sat uratb[2

Nbﬁcmangﬁml) on (LON{7)75Ad Eﬁdeldz (13D, 1 (medid).add
A bl bt R 8 PO AR B PRl s

Mﬁ&%m saﬂpﬁﬁmﬁatgdH),am@ Qﬁm}?ﬁ) edzsk(m ¢Hn, %9 @8y appy
85 MeOH = 1D % he title conmpounfl as
+({flrewe sol i d21(1b0é§5(ng HAaMaS Criork: (9% ovpg:

H 1%.14 8.44 (br s, 1H), 7.§0
{@?&ggb@gﬁﬁ’,}jl FEMH}]QP(m oH), 7.11 (m 2H), 7|00
Giols | H, 15600 (m 24, 2.12 (s, 34, 2.11 (f,

=7 2LN0 65 _(m.

B G 576, koﬁn@bowﬂzﬂqﬁm)sag%ﬂé Y6 7= | Method
elbiaylonorf1s! | b spr.osagur b s kramml e @85 (o Exafmpl e

younds
syyramisa-zléd (ﬂr(ém a2H)J|6t7a%t(k1eJ 1533r& Idz,riéi)bsi O#SRA (Mg i |

R S A I ETN SRS I ) SR (P

(D

M 9
33H4nEdlaz@glo31enzyl 178, 0(94009 )211)10779 dés SHMH) 9.26
18 (s, | Met hod % ropﬁ , V.78
HIpyydm-%ammﬂtz 1HYS: Falg. d: (NHH] 363
yld.LUI'O yf)-orr r.i?j’n; LI_IT, ﬁ. 93 ('m S5 %H), 24
(s, 1H), imdazo[4,5-b]pyridin- 5.39 (s, 2H), 1.85
Exan{%mm 0.92 (m 2H), 0.64 5-anine (m 2H). I\/S
cd. : 348 Founldl [ MrH] + 349 110
D LDV - 16

o ' d (5- cyclopropyl 1H— 716(brs
1m1da%§£4,§§}|p%g§{% %%%OQ 16 (m 2H). 10
A mixture of (S)-5-chloro- N6 -(5-cyclopropyl-1H-pyrazol-3-y1)-N~(1- (4-

fluorophenyl)ethyl)pyridine-2,3,6-triamine (Method 27; 0.300 g, 0.77 mmol) and

formamidine acetate (0.129 g, 1.24 mmol) in EtOH (5 ml) was heated at reflux overnight.
After cooling to 25 °C, the reaction mixture was treated with saturated NaHCO; (10 ml) and
EtOAc (30 ml). The organic layer was separated, washed with brine (10 ml), and dried over
NapSO4. The solvent was removed under reduced pressure and the residue was purified by
column chromatography (EtOAc : MeOH = 20 : 1) to give the title compound as an off-white
solid (0.145 g, 47%). NMR (400 MHz) 11.96 (br s, 1H), 8.45 (s, 1H), 8.13 (br s, 1H), 8.12 (s,



WQ@Rkos/087580 (m 2H). NS

pyrazol -3-yl)-2- 6.95 (br s,

5.38 (br s, 2H),

362; Found: [M+H]
PCT/ GB2006/ 000522

1H), 6.18 (br s,
met hyl -3H 1.83 (m 1H),

1H),

-32 Ex Conmpound NVR/' M5 SM 11

0.88 (m
i m dazo[ 4, 5- b] pyri di nPCTZaBe@6/000522
+ 363 5-anmdpe WO 2006/ 087538

0, S8 68 GO T8 e BS540 st 10

(m, mm)o 957(n‘ﬂ;(2}§)[m .68, 217). 285 (@‘alccﬂ.l39GpYbaﬂd3I[NB+W a97.no) -

2H)
3H—| m dazo[ 4, 5- 1H)

Exaniflp idb . O

b] pyri di
2H) .

, 6.21 (s, 1H), 5.73 (br s,
5.30 (s, 1H), 4.37 (m 1H),
n-3-yl)-2-(4- 1.87 (m 1H),
VE:

4.12
0.94 (m
fl uor ophenyl ) et hanol Cal ed.:

3 llowingrsimfi v+ plloee BIrdtol2xaap(S 14, (tbe DOloming cyypoundsipere

synthpglﬁﬂ,éégglsgl glw: %Iwﬁqg?fi&lggg r?a%fml% 1t§mé17f4)¥r§&ml rtle-'rjé)ceta.}e 10
v amﬁm; ~ 74 (d, J = 8.0 Hz, IH
Ex C%‘pg‘l‘gﬂ“ 5.18 ( | m dazo[ 4, 5-b] pyridin- s? IS—DM
15 AR32- (ma:hlféhl) 5- (3- 75 mMHﬁ)lm:B@ (1), 8.45 (s, 1H), 8.11 | Method
3-yl)-2-(4-fluoro O.53(§)m 2H) . MEB: Caslcd.: 4D§'
; HXWEPY Ehyl) pr op@nieﬁ)_h,géﬁ M-HED: 289 (g ), 711 8
S ] =
l\@r#}% 3%&1541%& opy (r&%ﬁ?&%%é@,aﬁ), 51161@? ZI%Y% 1393( (M
21Id)1daz?>[4Q9-b]’p3Gﬁin( m JL% 5. 08y alAb), 437 yin) 18),(4108 @a, 125) ,
y 0. 94-5.8
PHibrbhenyl ) ot hyl | 876 18600 D065 g 20. 51
1ﬂ§d‘ro%he%g1)§ﬂﬁbnol3H de@éMd‘l 432, lﬂd'&nd m9ﬁ1+041%3 (m PH)
bl pyridin-5-amne NS RG2:
16 [FOUAD(6-CMokd-5- (363 Eééﬁ)ﬁm'IHz)lm 95 (s, 1H), 8.46 (s lH), 8. 10 Method
(S) - 6:- Chl oro-
DRI a: (1] o RSO BhEntD) 26R6 3 T dat 39
[ $lampno)BIERYT i1 di - 5] (ampne6284s, mH9t5169(1§i‘fs 1H), 5.32 (t, |
) - 50h|oroIV6(>choro razol 3-vyl 2-(1
i w5y ) D A By 1 3440 B4 1 D
0.300 ¢ di
%%b;?g; (0.129 g, 2‘3% (;%W Cé[&& %@ liﬁﬁzgﬁhvvlageheat ed
Afluéephenyl)ethansli ght [MA\HI]%387cooI ing to 25 C, the
eactlon mxtu hs treated wi-th-saturat-ed-NaHCOB-L10-
17 [{B)-2ftChloro-5-(5- | (400 MHz) 12.00 (s, 1H), 845 (s, TH), 8.1T | Method
tert-butyl-1H-pyrazol-3- | (s, 1H), 8.04 (s, 1H), 7.39 (m, 2H), 7.13 (m, | 30
ylamino)-3H- 2H), 6.42 (s, 1H), 5.70 (m, 1H), 5.27 (t,J =
imidazo[4,5-blpyridin- | 4.8 Hz, 1H), 4.41 (m, 1H), 4.08 (m, 1H), 1.28
3-yD)-2-(4- (s, 9H). MS: Calcd.: 428; Found: [M+H]
fluorophenyl)ethanol 429
18 | 3-(4-Fluorobenzyl)-6- | (400 MHz) 12.02 (s, 1H), 8.33 (s, 1H), 8.11 | Method
chloro-N-(5- (s, 1H), 8.05 (s, 1H), 7.38 (m, 2H), 7.17 (m, |31
cyclopropyl-1H- 2H), 6.28 (s, 1H), 5.40 (s, 2H), 1.88 (m, 1H),
pyrazol-3-yl)-3H- 0.94 (m, 2H), 0.64 (m, 2H). MS: Calcd.: 382;
imidazo[4,5-b]pyridin- | Found: [M+H]" 383
5-amine
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Et OAc (30 m). The organic layer was separated, washed
wth brine (10 M), and dried over 10 Na2SO4. The
waologesnsstas renmoved under reduced pressure aneCT/B82006/000522

residue was purified by col uygn chromatography (EtOAc :

MeOH = 20 : 1) to give the title conpound as an

off V\,hlte solid (0.145 g, 47% . NWVR (400 MHz) 11.96

8.45 (s, 1H), 8.13 (br s, 1H), 8.12 (s, WO

mﬁ_&‘%@&é‘&%&% 1'??%541%%81@@ a@ﬁQ&Z%ﬂgc}l%st 913&4- ﬂ%@)@h&lﬁl)e@vﬁ)w
1m1ddzerﬁs&hbizud1ﬂriammlor@o (m 1H), 0.95 (m 2H), 0.66 (m

S O AE T A R AT R T

ﬂuorfo%iénggb laﬁﬁﬂiﬁbﬁ%ﬁﬁlc\’é@fde(M&MH hp9l o%egi of 03015 tHektBMiine (0.02

dine by reacting it with formam di ne acet ate.

g, 0.Ex mGani)) anh DPRMRONE SI011518mpR)in 2-Bu@HX whovas-hested (289 °C for 5

hourgﬂ_’}"é}edéézcggg |v$af }qg%]?é co?}pén?ra%%ﬂgl{%pn glssci[ml\éemgﬁ)g%[ ((3le1) The

orga&'&')layez “%Z W%ghedpéﬁtﬁl%{ gS'(V* @'i’ﬁl? Aied) I'ﬁltefréﬂ aﬁcﬂ"):@nc@n@éte& SThe

7 i m dazo[ 4 b]prldln-
resulilng SGhCEWBEpuriﬂted, by4c(i£l?ln(1 nhromq}ograpngQM M@OH = 15 1) to give the

it Bt i a8 Sho oSBT by D, P .- 103

Hz, flﬂﬁ 71((% 16&@% 11@) %3:\92& LAH)P5. 76401(1 (mm),llls)@&l (]s=71EH]z,, 3H), 1.90-
- r - -
18411:4) 1Hg, Q;% @Qﬂ (gl,, 2H1j0. 6470@@ (@n;Hﬁmy)[S @ﬁ{d;a@% Found: [M+H] 397.
ylamno)-3H+ (m 2H), 6.28 (s, 1H), 5.69 (br s, 1H),
5.32 (t, imdazo[4,5-b]pyridin- J = 4.8 Hz, 1H), 4. 34
Exa mem 4. 10 (m 1H)]c 3- yI)-h2-(|4 2h26 (s, 3H). ME:

b in-3 ne811 I\/Et hod tert butyl ' 1H pyrazol’ (’s,
7.39 (m 2H), 7.13 (m _30
)1 KoiamjulBHot T G- -aBIEoPHF PBaZ Y H- Am s.27 (1,

ﬂuowpb%ny(l)[ﬁthy?)ﬁyhélfgggl g—%rr e géM(eﬂwd 0 Oé:g, &u'e_lc))us acetic

amd‘@% 3 By Qs sl dﬂedﬁﬂld’&%@&fﬁﬂ'é’ﬂ@? d‘@l@?b 24391011,8 ml H,0) solution
- (4-Fl uorobenzyl 12.02 (s, 1H),

at 21 %C ﬁhd)reac&omwa\s@ﬂlhwdd tmﬁlrdoloawd(dEwHeISS mintes, Qleggluggdﬂed with
Wateg@% rrg)ﬁ anq %ﬁr{’}acge%x@tk( Q’%Y\% gq’( 2% néléc[?ﬁﬁ: %tﬁjr?eﬁlorégﬁic a/'ég washed with
saturated NaHCO3 (50 ml), dried, filtered, and concentrated. The resulting solid was purified
by column chromatography (DCM : MeOH = 40 : 1) to give the title compound (0.037 g,
50%). NMR (400 MHz, CD;0D) 8.02 (d, J= 8.9 Hz, 1H), 7.46-7.42 (m, 2H), 7.08-7.04 (m,
2H), 6.91 (d, J= 8.9 Hz, 1H), 6.23-6.19 (m, 2H), 2.12 (d, /= 7.0 Hz, 3H), 1.95-1.91 (m, 1H),
1.02-1.00 (m, 2H), 0.75-0.72 (m, 2H). MS: Calcd.: 363; Found: [M+H]" 364.

Example 21
(S)-N-(5-Cyclopropyl-1H-pyrazol-3-y1)-6-fluoro-3-(1-(4-fluorophenyl)ethyl)-3 H-
benzo[d]imidazol-5-amine

A mixture of (S)-6-bromo-5-fluoro-1-(1-(4-fluorophenyl)ethyl)-1 H-benzo[d]imidazole
(Method 44; 0.200 g, 0.59 mmol), 5-amino-3-cyclopropyl-1H-pyrazole-1-carboxylic acid tert-
butyl ester (0.166 g, 0.741 mmol), Pd>dbas (0.011 g, 0.012 mmol), Xantphos (0.021 g, 0.036
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15

pyrazol -3-yl)-3H 0.94 (m 2H), 0.64 (m 2H). M5
Calcd.: 382; imdazo[4,5-b]pyridin- Found: [MtH + 383
WG 2@a087s38\0 2006/ 087538 PCT/ GB2006/ 000522 - 34PCEH&GRR6H00522
19 (S)-5-(5-Cycl opropyl - 1H pysazol - 3-1 am
m no) - 6-fluoro-3-(1-(4-fluorophenyl)ethyl)-1H

L 5 d f
T RN T ST O i —
this Was edded 1ol mbasfd%tmﬁ)i&hﬂgfdrt&g{@ Eﬂ(l)lgé}ghﬁ%dnml 0 nﬁ? 'Tgle(&@énlfkp}iyer was
, |

separrmsql )Wasgt;fgwtggbﬂn% @100% driggl omsr G4, {amé Qanlggmtt(dZunde) reduced
presH\ﬁ*@ TRALGT el Qe SR1eGvd dsQﬁss%g/eB%'{h% g ég@&ﬁ\}% Q%]agla(?:%d v/v, 4 ml),

cool ed, concentrate t hen sso

stirred 3. 25Tikfor @rggrobncehayied, andsreatd ety WithedtefatddI0aXCd; solution
51ﬁz‘)Io)r dried, filtered, and concentrated. The resulting
( NG AGREOUD L PE Vareriacied Wi D ENF dRenbgiriegtnyey B@M0,, concentrated

e s kA8 Bt SRS Qe

compmms:a wikite, solif0.135 0550PLDBNRI4BI 11 193'1 (b 150, 890 s, 1,

8. 043};3 ?@ﬁﬂ g1 bakEs Aap ém? Zlfq)de TEnl151 b %Ifa 721,a)(m D567 (m, 11),
|

5. 53@@ m; 1. 93?(:'31;1&12% nli :\ﬂiﬂpg?g Hﬁmggp@? (2%8 (; Caled.: 379;

FOUIE%JZM)“L ﬁ 3H11 2 3]triazol 0[4 5- b]pyridin- 5 ani ne
To a solution of
(S)-N6-(5-cycl opropyl - 1H pyrazol - 3-yl ) -N2- (1- (4-
Exaﬂﬂpmmmﬂenyl )ethyl)pyridine-2,3,6-triamne (Mthod 9;
Og 0.2 mol), in agueous acetic acid (5% 3 nl)
wa 01%%%%59‘ S%%@r@wéuwg @@amptqaleoﬂle(follwmg componmds werg

ot ber i il AR, 12 1L

OStIr or _an addi tilona mnu

Ex \w posader (10 nl) | nwiR/mastracted wth DOM (3 X 29 gm
H)—Theconbined aotganic was washed with sat uratedS

22 \EPeEBIuosm3rly(4- dr i ¢HO0MEzei £67 (20 H)COBE 60l HAtSMR | Method

SRR R e P e, By b e el

EheH3T- 1E-ny5ﬂﬂ@3rylw?120(}@z NH? 0@@932?)87% éﬁfi 21;1|§— E 81

2
%H bﬁm@dm&z«z&g‘) é6iéq5f=1@ 2(Ha, 139y 5. 612(512H()c217]— 7.0
mimH) , 1.95-1.91
N A (m 2H). B 3o CR %%u@-mkm 364,

Exanpl e 21 (S)- N-(5 Caledl: 6B Ayuind 1My T3320! - 3

AN o (A flunrnnhnn\/l\pt \/I\ 3 H 30

23 3@2131‘(@1@@&% di5 - amqquHz) 11.72 (s, 1H), 8.30 (s, 1H), 8.11 | Method
pyrazol-3-yl)-6-fluoro-3- | (br, 1H), 7.92 (s, 1H), 7.40 (d, ] = 12 Hz, 44

(1-(4-fluorophenyl)ethyl)- | 1H), 7.31 (m, 2H), 7.17 (m, 2H), 5.69 (q.J
3H-benzo[d]imidazol-5- | = 6.8 Hz, 1H), 5.65 (s, 1H), 1.93 d,J=72
amine Hz, 3H), 1.18 (s, 9H). MS: Calcd.: 395;

Found: [M+H]" 396
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A m xture of
(S)-6-brono-5-fluoro-I-(1-(4-fluorophenyl)ethyl)-1H be
wo2opd$ises dazol e (Method 44; 0.200 g, 0.59 mMmetH/GB2006/000522
5- am no- 3-cycl opropyl - I H pyragol e-1-carboxylic acid
tert- butyl ester (0.166 g, 0.741 mmol), Pd2dba3
Exenu g, 0.012 mmol ), Xantphos (0.021 g, 0.036 WO
87538 PCT/ G3B2006/ 000522 -35 mml), and Cs2CO3

(S)- wm&swl ~(4-fBropimehy])ethy - aneth (51 Hipyraseb 3 o3 189matazo[4,5-
reflux for 18 hrs. To this was added 10 ml of Et OAc
blwéﬁép—‘g'éfl%—%t ed NH4Cl solution (10 rH) The organic
| aygra WhRionS? g@aﬁﬁﬁgro flh{ild%f%rbgl p@tgmlé @r}léthgl {89 pyrazol-

over Na2S(4, concent pressure.
3-yIFheitrqmuidinee?, 6-dindne (Mathod 43 sb getl6inmmbhén mhxitufeﬁoﬁlf/{eOH-THF

TS eI R T i
solufiéd &f Hed] meﬁs‘%ﬁéﬁ éd@l@d sfo@vlf“fr))m dﬁﬂﬁ’ﬁﬁ é 83&910 minutes.

was extracted with ed over
Upog speplstion péthe addition, the mmgm wlaesléQW@l toatidfqpaniafldiéidndd B0 minutes,

at wﬁ%h rg'Lﬁl‘;] glg rrg ?«g hsgsgh%xan ()g%@% (\ég)@@)g svaw %214@51 the reaction

was Mﬂiéd fbt 30 hllﬁiil‘és 7E1¢Z)6\.c((35 20) @&szthéﬂddedSalQi"thé Eéhz:tlérmle_ls stirred
. m
VlgOi?OUfé’ %h? regxp@lmng sglde(\ﬁqre Fhepq)ﬁltel@ tgrqp;in (celite]44d thg og@nic fraction

was %%Jaraéﬁ'ﬁ%m]th%%g{aml’g% Hitrdat(g F&%g&;&&%@% fﬂ};ﬁrﬁd én%]ﬁng%xtrated to

giveFo klvowiuily (S)-§+ﬂuomN2+qtM@umqahemﬁmmpjvé(%mnymH-pyrazol 3-

PN R T e W
abov@%ﬁﬁﬁé’%s ﬁl‘iﬁé&‘@t 6a<,(?e§’n(1 ?)c ﬁ (gb g‘gj’ T%Ed?% (géar{qdd'me( ‘ﬁ:ggltév('d@é g, 3.4

11. 67 ,
mmgl) wes én?h@ @ﬁﬁﬁn)w&ﬂ-f(liﬁhec( wjth itro gEn éndHiagatddp, 957°CH3r 12 hours.

The ge%b%or;:%ras gﬂjed t% rg&m (t?_{;{lgegﬁ}nng%m{% S?tHlia e‘é{qﬁﬁ%us%ﬁ-&&@ solution
(5m13 kb Qﬁd’e@[ glb%%ﬂg%@ (15 Irﬁ}_g The, resllltm§7m3(t1ﬁ'é wak 's'{)irrec?w%&ously for

(s,
10 nymites. %p dayers werg: thqncai]ﬁ@fed [tmqg]anatqg gan,d #® organic fraction was isolated,

Dl S R LR, 058 AT b o

res1d11bi)was Pubfled by cdlhhm chrotatggtap h}y GheiéheHEtOAé =1: 30_) to §,1ve the title
quoro rgﬁm)y') , .31 ZQI (m
commlbnd (8388 8 &R0 T PR 0P &529 s, BB 7y, (d,uqr 11.1 He,

1H), 5/}@57 &%(mtgﬁ)l)d 3304 8@811 M6 0292(fm $15% i 16 2378 3m), 1.5

(d, /2006 H28 THR S CT4IGB2006 FOMRS IRI+H]" 355.

Examples 25-29

Following a similar procedure to Example 24, the following compounds were

synthesized from a suitable nitropyridine.



-36- Exanple 24 (S)-

et hyl ) - N (5- et hyl

(S)-3-fluoro-N6-(1-
-l H pyrazol - 5 3-yl
(Method 47 Q. 6 g

-1 H pyrazol
Whrgos@sn- 5- am ne To a sol ution of

6- Fl uor o- 3- (1- (4-f 1 uor ophenyl
-3-vl)-3Himdazol4d 5-

(4-fluorgphenyl)ethyl)-N2-(5-nmeth
)-5-nitropyridine-2, 6-di am ne
1

Ex Conipouchﬂ rr1) under

[
W

I\ nni-

NMR@Q&n was added zi nc dust (0.

PCT/GB2006/000522

yl

6 mmmol) in 3 myturn of NeOHTHE

5M

TiTul

O =3 ¢,

2y @9?‘2?3?

1@41-rﬂluombamzy$xa3fda nut

iR SToRE AT

\amitdren added, and

o)

i gor ousl v. The rem

\V Ull

n@bﬁgé;b CSW §§f3rld?n 1}9 Zdél(‘li’l on
CoONpleY; @2 286, 1. b? 6.98
bwed fo fo

ﬁ%lzllf@qfllp
on was al
Ban, 21 6@Ri(sHHod.Al (8 2Ha,t h9&rﬂ@@
dth
e 06 935 (e 8D, S G5
6(’ §8@£1b@n36@$o§ﬁd vedit 367.
hi ni ng _solids were then filtered

Method
48

[¢)

iRpRgb-(5-€lyictopropgird

epar at e f rom,t
BLIEAS RN
-3 H-imidazol[4, 5-

g%r?l uor 0- N2-('1-

- Ibﬂiemdnaml)—z-Mw ) p)

Gt

ormam di ne acetate
eaction was flushed w

O —=2 (N 1~ = =< M

C(S)-NQ(SF@wimmpyThe

51|rﬁ)er at d a

“PYHRA “Sibda d, al
FRidkdB [9-

inutes. The | ayers

Hbooeigeny ethylad £ o

UO CT"": */\'-"—hﬁ - Q) <

yanﬁﬁ&urm chr omat og
ive the title

_meture e

i s

cony

{400 MEgaODsOD) 88t32qs, 11a3.60 (d, J

o T 8- 4T o oS 3
U 3o 80 D,

P s oS

B|9a;31&1 a2, 1 9P and hien, (1(H)5@gz go
ur |.ca

gt o5 o 20 75 B b Vs Ced:

(s%%uad R4A™Yel ) was added. T

d w nitrogen and heated to 95

Method
49

q
i

ahd
he

I~

I

(

O

eﬁlﬂMﬁz @GBsOD) 618625 (spl M Grt9 (d, J

e R R b8

&ESQHé f6ef11(*§ H@)’ @lé)%tyoé ah, 1HP

hen al lowed to séparat e,
1v0ds1.08 Ghat Bl 1. 500 duwks Al 3R,

Sﬂvse RB%BS%)’ Ofigs gzgmvgg)dpur'i fi

g, (3zexpoaR: FQAg 3811 @ 30) to

aund (ﬂ 20 g ARO/A 14 I\II\/D (Ann

a
1

M

Method
50

U

28

-6406@D)3-6-8- 29
Hisrdprifypdhorip -

F&Ongb@n | owi n
DAL erd

' 35;5%28’1

nds

3"‘[\)0001

xyCal §8trazol3 54

a sijm

30 WO
Sﬂ%rgﬁ‘ﬁd NVR/[NE

5(4OQLM)HZ CDE0D) @, 8. I(s1 1H), 7447 (d, IH

3 ob (2 il 540 G2 2oy 5b, |

(mFQHslds o4 Mtﬂ{)* 53165.12 bm KNPl es
I'ar “"procedure to Exanple 24, tl
Wet%4.4

2006506158 R/ GHRROHQI0RRR

[M+H]" 399.

yatlibst-2& 6L Vrofd 5175 dHabl ¢

Method
51

—J

174

29

(R)-2-(6-Fluoro-5-(5-
methyl-1H-pyrazol-3-
ylamino)-3H-
imidazo[4,5-b]pyridin-3-
yD)-2-(4-
fluorophenyl)ethanol

(400 MHz, CD3;0D) & 8.32 (s, 1H), 7.61 (d, J
= 11.0 Hz, 1H), 7.49-7.45 (m, 2H), 7.08-7.04
(m, 2H), 6.23 (s, 1H), 5.10-5.07 (m, 1H),
3.91-3.79 (m, 2H), 2.36 (s, 3H). MS: Calcd.:
370; Found: [M+H]" 371.

Method
52
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25 N (5-Cycl opropyl -1H (400 MHz, CD30OD) 6 8.31 (s,
1H), 7.56 (d, J Method pyrazol-3-yl)-6-fluoro-3- =
wda 2008/084538 1H), 7.40-7.37 (m 2H), 7.03-6.98 48PCT/GB2006/000522
(4-fluorobenzyl)-3H (m 2Hpg-6.29 (s, 1H), 4.61 (s,
2H), 1.98-1.90 imdazo[4,5-b]pyridin-5- (m 1H),
E 1.053.1.01 (m 2H), 0.71-0.67 (m amne 2H). Ms:
X3 : 366; Found: [M+H + 367. 26

(S)- 6(@101%.1. 51'-(45ﬂﬁ?)‘1@b1@63fv9@ﬂ‘1|v}) i(/451@50M%ox¢®3m)1aﬁ)18—ﬁ23fﬁmldazof4 5-
.60 (d, J Method 1IH pyrazol-3-ylamno)- =10.9

;Ip_zmr;-_mps748744(m 2H), 7.07-7.03 49
s Y O ARy Dbyt 57 oyt Gl gyl

yl)-2,(13['66té‘1%h|)ine %\/[&ﬁoc(l) sg,go.% ng7,301’r® mrr%ol)léhd '\;fgmaicgidhge@@yﬂa)eg(phﬁrg; 1.5
mmopdn ,E@(Sﬁ][(ﬁﬂp}p:g) washeatedbat regxquglbghty §p’r@f,art@Jp§%dhine g{%gﬂqu&te solution
(10 1%%5%@%&[8(3?%\() %vag ]a@ledi i’h% 8{%&% légé}/%\%ag %%;arat%% washed \Izgéth brine

(10 nfl),27id Gri83 0% sofliunosudfaly. (The séllvel(tlwas%moveﬁl uhﬁe( sduddd)pressure and
5,05-5 . f h th
the re(sgfﬁue ﬂzzbs pug%g%l)by g?nroylatoglgg il te@gﬁll\%eO}fI ) 40 1) to glve t%le title

com;to%g giﬁ% 4@181%%%@?%73 b 55&%1\@2)1 5@0 mﬁaon & fih. 0036

1H), 83)8 (6 ﬁl)y@ng(s%-lm 1.37 (Iﬁ4m) vHZ, (nCRBIR.08 (18, 31), (5573 (&HH), 4.66

(m, 1|J;@g 1 gxi,;d Jr= Q§H;z 4@1),%55 Q}?.,)%%)?X/b%%%&%ll-f)@f bund: V' 415,

i sopropoxy-|l H pyrazol- (m 2H), 5.94 (s, 1H),
5.19-5.14 (m 1H), 3-yl)-3Hinm dazo[4,5- 4.49-4.43
xamﬁgesllH) 1.58 (d J= 7.0 Hz, 3H), b] pyrldln 5-am ne
' 98; ]

b ﬁaﬁlszm%(d J I\/Ethod rrethyI-IH-pyrazol ':110

497458 , 08-7.04 52 yIamno)-3H—
( nﬁS) 2P(1-(8-Fr@orpphenyl H}hylbym@ms 75 ¢imprapay-1 H-pyrazol-3-y1)-2,3,6-

iy CAGR0L o R4 3 Mot e iantifeciy 333 ' ol n

EtOH (e pRictivateiel Rangl ovWﬁl 0%t 0B 138 dIMETHICRBORé SHER2(10 ml)
- 38- Exa le 30 oro-3

and E{OAq (@0mn @»fag g@@e}y%y@ prgpnip layer Buas sgFasprh washed with brine (10 ml),
and iR Q) divin s¥iedee 3kl BNARERad refhioved under reduced pressure and the

residue was purified by chromatography (EtOAc—MeOH = 40 : 1) to give the title compound
as an off-white solid (0.058 g, 21%). "H NMR (400 MHz) & 11.21 (s, 1H), 9.75 (br s, 1H),
8.37 (s, 1H), 7.86 (d, J= 8.0 Hz, 1H), 7.39 (m, 2H), 7.16 (m, 2H), 6.70 (br s, 1H), 6.17 (br s,
1H), 5.34 (m, 1H), 4.67 (m, 1H), 1.93 (d, /= 7.2 Hz, 3H), 1.28 (m, 6H). MS: Caled.: 371;
Found: [M+H]" 381.

Example 32

razol-3-ylamino)-3H-imidazo{4.5-b

yDethanol
(R)-2-(3-Amino-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-ylamino)-2-(4-
fluorophenyl)ethanol (Method 62, 0.28 g, 0.82 mmol) and formamidine acetate (0.17 g, 1.6

mmol) in EtOH (5 ml) was heated at reflux overnight. Saturated sodium bicarbonate solution
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bl pyri di n-5-am ne
(S)-5-Chloro-N2-(1-(4-fluorophenyl)ethyl)pyridi ne-1V6-

W@ 200608380pOXYy-1 H pyrazol -3 - 5 yl)-2, 3, 6-triBCi/682006/000522
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(10 n‘fﬂ &iﬁ%rﬁéd'o@%ﬁ!odﬂ@ﬁ sHERA MM 8dlveNas B8 mivEduiier RRlucddlftessure and
dri ed over sodium sul fate. The sol vent was

the resmlno wasl pumﬂ@lr by dtomegmpby SEICA aMde Ot Tt} ebitd givethsstitle

oot e SRS 380 SEGRE MR 0Lt . 020
1H), %939@%@@ gﬁ’g@g.f—lw%?lﬁg d@%)zr%ghgﬁagéﬁ) 6191)(]%9 =Q% Hz,

1H), §.21 4s, (i), 1) (br8, 08), 6182 (L= 43.13 188, 4.34m, YH)B6.12((m, 1H), 4.03

(m, 1Rt 300 VGl P R Y TEERET @ 31 15

(S)-3-(1-(4-Fluorophenyl)ethyl)-N(5-isopropoxy-1H pyr

azol - 3-yl)-3H i m dazof 4, 5- b] pyri di n-5-am ne
PrepgtioNdf(startiag Fhaferialsheny| )

et hyl ) pyri di ne- N6- (5-i sopropoxy- 1H pyrazol -3-yl)-2,3,6

- triamne (Method 60, 0.27 g, 0.73 nmol) and
Metloa'frani di ne acetate (0.15 g, 1.5 mol) in EtOH (5 m)
vvas heat eoll at rlefl ux over ni ght Sat%Jrat ed, SOdI um .

organi c I ayer was separ at ed vvashed W t
fluor %ﬁ ﬁ%) and dried over sodiumsulfate. The
s ol & pdluti@soff @RPL (R -vlldm-5-mhichpyeichiginesglaminapd-(dhe

fuorpghengliethaol CBtoAS: $00 e g auneidin BOH (4 sf i added 2 solution of
5 -cy%%rbf%l( 1(7}%9?%?&? -%%II—%& (1 iWﬁg ‘hgflgo lz;fk E%(ﬁ% é’} Er%ﬂ-ar%litrigthglamine
(0.2 1.4 mmm@m’@mn Bbture FvabBtitred at4) °C fur 16 hobrs. Solvent was
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layer:w%]s’congé?l%%d ﬁl%ﬁ'&ﬁ"roﬁ% r ?’(’fﬁlsﬁlcg el (EtOAc) gave the des1red product

-2-(4-Fl uorophen = (5-net razol - }il
25 2 yellonSHG 1 et S0 DINERO 6 (1 STD300 (i (m. 11 3.82 (m,

5z
o), 5345 2B 50 R 70 P FE 230 el 895 (5 18D, 9119 5, 15D, 10.54
(brsfj}?oqpph@;}yg 1Hy.hanol (Method 62, 0.28 g, 0.82 nmol)
formam di ne acetate (0.17 g, 1.6 nmol) in EtOH (5

m) was heated at reflux overnight. Saturated sodi um

Methigazrgonate sol ution WO 2006/ 087538 PCT/ GB2006/ 000522
O mM) and EtOAc (30 m) was added. The organic
| apditowiag a St dt@ddureas Mxdhod I,hhdfolloeving d@npuupdawere

drj ed over sodium sul f(? The .soJ vent was. renoved
synthesiged rpgbq,@gac}ﬂpwgg madine, By reacting 1t with an amine.

Method | Compound NMR SM Amine

2 N°-(5-Cyclopropyl- | 0.43 (m, 2H), 0.85 (m, 2H), Method | 5-cyclopropyl-
1H-pyrazol-3-yl)- 1.76 (m, 1H), 4.75 (m, 2 H), 7 1H-pyrazol-3-
N*-(4- 5.94 (m, 1H), 7.13 (m, 2H), amine

fluorobenzyl)-5- 7.33 (m, 2H), 8.94 (s, 1H),
nitropyrimidine- 9.35 (s, 1H), 10.51 (br s, 1H),
2,4-diamine 12.13 (brs, 1H)




the residue was purified by chromat ography (Et OAc- MeOH
= 40: 1) to give the title conpound as off white

W@ 00687588 021 g, 73% . I H NVR (400 I\/Hz) 5 11. 72CT/6€B2006/000522
i1H), 9.24 (s, 51 H, 833 ¢45. 1 H, 7.77 (d, J = 8.4
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Et OH ](;Harmnb]-\ﬂﬂs addeghra, H9J, 42i06bos, 1H)
5-cygl opropyl - 1Hpyfazol -3-am ne (118 ng, |0. 96 nmol )
in E @IOPEYIWC)IH-And friethylamine (0.2 ni,| 1.44 nqol).

The ctio ure was stirred at 45 Cfor 18 Hhours.
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was toncentrated. Flash chromato rap
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o hargaybho . ) G OLSRY gy, | et

1H pYrRZA isdpropdxy-41 (151 914) (5"60(‘111 |‘1|H) ’7023 (m 2H) amine

amne fl uorobenzyl 94 (s 1H),

gi tré b AF-pyriaiil dey) - ;5m( gH) |7 SH)(m ﬁ@{)s&s@ 1H),
,4-diamine 12 13 (lr, 2006/ 087538

PCT/ GB2EEE %‘3 J@ﬂ?e%{&d npound NMR SM Ani he 3
(2R) {2:4-diamiZnel 8 (s, 3.80 (m 2 H), Mefhod
o.npt hyl -1 H

~—"

Method 6
-2-[(2-Chloro-5-nitro

To a solution of 2,4-dichloro-5-nitropyrimidine (1.5 g, 7.73 mmol) in EtOH (25 ml) at
0 °C was added triethylamine (1.6 ml, 11.6 mmol) and a solution of (2R)-2-amino-2-(4-
fluorophenyl)ethanol (prepared according to a procedure in J. Med. Chem. 1999, 42, 4981~
5001, 1.2 g, 7.73 mmol). The reaction mixture was stirred at 0 °C for 3 hours. The solvent
was removed and the residue was dissolved in EtOAc and was washed with water. The
organic layer was concentrated. Flash chromatography on silica gel (20-50% EtOAc in
hexanes) gave the title compound as a solid (703 mg, 29%). NMR (CDCls) 4.00 (m, 2H), 5.50
(m, 1H), 7.07 (m, 2H), 7.38 (m, 2H), 9.04 (s, 1H), 9.10 (br s, 1H).
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Chrem
The reaction m xture
The sol vent
was d| ssol ved | n

T999,

4z,

was

tOAc an
D 1‘1 1ne-

7198

conmpound
NERG1 3%; 04O, (.08 m2nd)) and Zinc

9 3\%atr1am1ne

dust (932 g9§ 29 n(rml) in Mfaﬁ( %@%Z%ob/ m@%@w@l@?%@ %%‘H%‘fﬂ

-41- ©Met hod
aquecys ARG A ¢ RIgHE 5

with an am ne.

stirred for another 30 minutes. Z

18 1&9 g

oun wer e

. synt hesi zed
then thda@IA Witk sa&qﬁte@ﬁhﬁﬁ&n&n@bétﬁ@ﬂﬂutm @4 nd). Bhe resalbiingrmgixiure was

1J<tﬂfe WEOGEFUI€2% oC for 1 hour,

1 dust was removed by filtration and the cake was washed

with EtOAc (20 ml). The organic layer was separated, washed with brine (10 ml), dried over

Na,SOs, and concentrated. The crude product was used directly for the next step without

purification. MS: Caled.: 352; Found: [M+H]" 353.

Methods 10-13

Following a similar procedure to Method 9, the following compounds were

synthesized from a nitropyridine by reacting it with zinc dust.

Method | Product MS SM

10 N°-(5-Cyclopropyl-1H-pyrazol-3 -yD)-N*- | Caled.: 338; Found: Method 15
(4-fluorobenzyl)pyridine-2,3,6-triamine | [M+H]" 339

11 (2R)-2~({3-Amino-6-[(5-cyclopropyl-1H- Calcd.: 368; Found: Method 16
pyrazol-3-yl)amino]pyridin-2-yl}amino)- [M+H]" 369
2-(4-fluorophenyl)ethanol




Met hod Product NVR Amne 7 6-Chloro-N(4- (CDC13):

4.82 (m 2H), 7.05 (m (4 fluorobenzyl)-3- 2H), 7.37
W@ 206889538 8. 59 (m 1H), fl uorobenzyl ) am PCT/GB2006/000522
ni tropyridin-2-am ne 9. 08 ? ine 8
G- Chl or o- N-[(15) 1 - (4- (CDCTEy 165(m 3H), 5.51 (m
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solution (4 m). The resulting m xture was stirred
MtE Oigimt her 30 m nutes. Zn dust was renoved by
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Found: Method 17 pyrazol -
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Methods 15-18
Following a similar procedure to Method 14, the following compounds were

synthesized from a chloronitropyridine by reacting it with an amine.

1H-pyrazol-3-
yD)-N*(4-
fluorobenzyl)-
3-nitropyridine-

2,6-diamine

6.8 Hz, 1H), 7.37 (m, 2H), 7.15 (m,
2H), 6.24 (br s, 1H), 6.04 (br s, 1H),
4.80 (d, J=5.6 Hz, 2H), 1.772 (m,
1H), 0.85 (m, 2H), 0.46 (m, 2H).
MS: Caled.: 368; Found: [M+H]"
369

1H-pyrazol-3-

amine

Method | Product NMR/MS Amine SM
15 N°-(5- (400 MHz) 12.10 (br s, 1H), 10.40 5- Method
Cyclopropyl- (br s, 1H), 9.43 (br, 1H), 8.09 (d,J = cyclopropyl- | 20
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5 (m
1H), 5.76
cyclopropyl-

1H-pyrazol-3-

amine

Method
23

Method 19
(8)-6-Chloro-N-(1-(4-fluorophenyl)ethyl)-3-nitropyridin-2-amine

To a mixture of 2,6-dichloro-3-nitropyridine (2.26 g, 10.8 mmol) and potassium
carbonate (1.29 g, 9.34 mmol) in anhydrous CH3CN (20 ml), was added (S)-1-(4-fluoro-

phenyl)-ethylamine (1.00 g, 7.19 mmol) dropwise at 0 °C. The reaction mixture was stirred at
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(d,J = 8.8 Hz, 1H), 5.27 (m, 2H),
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22 2-[(6-Chloro-3- (400 MHz) 9.13 (s, 1H), 8.44 (d, | Method 24
nitropyridin-2-yl)amino}- | J= 8.4 Hz, 1H), 7.39 (m, 2H),
2-(4- 7.06 (m, 2H), 6.73 (d, J = 8.8 Hz,
fluorophenyl)propane-1,3- | 1H), 5.16 (t, J = 5.6 Hz, 2H),
diol 4.07 (m 2H), 3.96 (m, 2H). MS:
Calcd.: 341; Found: [M+H]" 342
23 6-Chloro-N-[(1R)-1-(4- MS: Caled.: 295; Found: [M+H]" | (R)-1-(4-
fluorophenyl)ethyl]-3- 296 fluorophenyl)etha
nitropyridin-2-amine namine
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57.16 (m 2H), 6.81 (d, J=8.8 Hz, 1H), 5.37 (m 1H),
1.59 (d, J=6.8 Hz, 3H. Methods 20-23 Follow ng a
W@ 09608753%r ocedure to Method 19, the foll owi ngPCT/GB2006/000522

conpounds were synthesized4§ctom a
2,6-dichloro-3-nitropyridine by reacting it with an

Methd isne. Method Product NVR/ M5 Ami ne 20 6-Chloro-N-(4-

MHz, CDC13) 8.58 (br s, (4-f|uoro
2-Anfin g QRIBZ)ShEnydprdidhe-183-di6l (d, J = 8. 4 Hz, 1H),

phenyl ) net hanam nitropyridi n-2-am ne 36 m
7 Aoaispegsiapt 2-61-Grorppleenyd); 2-gitropsrane ha- dml @yethad 28 4818, 20.9

mmo .ag% R?ga' 1?51?1%(5.%5 ééSé% %mé} a&l@[ﬁ%&i)iﬂﬁ wag éegas's\/ldz gnd stirred

underfilf (48 msr)ifdﬁ Zlhéltry | Jirrdatabist whkemded by (iratdon=T8e filttdts was

4-f1 h t hanol 7. 45 2H),
conceyl’cril@d(am[iJ rmsta gz 1r%9 gg;;a?l;g%(a) . a,g)oto Eive the &tlgﬁ:oglbpound (2.35

g, 61%%1 650%@)6 Qgﬂd gxhi%ﬂz (4@&@@1%%2@ ziﬁ/bfg’v grﬁzgi |, A @ I=52Hz,

2H), hﬁ?(mp%{) di?6-R&;3H) ami no] - J = 8.4 Hz, 7.39 (m

2H), 2-(4- 7.06 (m 2H), 673(d J:88Hz

fl uorophenyl ) propane-1,3- 1H), 5.16 (t, J = 5.6 Hz,
Methdlizs diol 4.07 (m2H), 3.96 (m 2H). MS: Calcd.: 341,
—_ _Found: [I\/H-|—|]+ 342 2316Chloro N-[(l R -1-(4- M

5 g i i Vidl + R_ (4_

4 OO
oI 9 e uoro 0
n| t ropy T &Iy%‘)l h‘é%l nﬁté(?ﬁl%g L V%h@g%@%ggé) g 80% pure; 52
mmolpeid @AOQQI IQQD5@Q 3 mfi6h 115/&5051% (38 ml) was added formaldehyde (8.6 ml,
2- Am no- 2- (4-fl uor ophenyl ) propane-1, 3-diol A

116 mypel) drepvise aifqu Affer additiph dheytepctiomvay sbwbammdmpao aﬁ °C
overnifecT3sofiant s iePioneiopds oo BESaR TGt ot Piatifed by

colunﬁl m&ﬁﬁtog&phﬁ &d&%ﬁé EtQTAOZ— IPOU 'l}ito gﬂf@th% @ﬁl@'cﬁﬁ{po%’cﬁas a white solid
tration, ltrate was concentrated

(45 o) SOMFLRD NIET 1 i AR (. BEA /52 Ho S22 (i,
4H). the title conpound (2.35

Method 26
1-Fluoro-4-(nitromethyl)benzene

A mixture of 1-(bromomethyl)-4-fluorobenzene (11.52 g, 61 mmol) and AgNO, (11.3

g, 73 mmol) in benzene (200 ml) was stirred vigorously at 25 °C for 25 hrs. The solid was
removed by filtration and washed with diethyl ether (500 ml). The combined organic was
concentrated to give the title compound (10.0 g, 80% pure; 85%) which was used without
further purification. NMR (400 MHz, CDCly) 7.44 (m, 2H), 7.18 (m, 2H), 5.42 (s, 2H).

Method 27
(S)-5-Chloro-N°~( 5-cyclopropyl-1H-pyrazol-3-y1)-N-(1~( 4-fluorophenylethyDpyridine-2.3.6-

triamine

To a suspension of (S)-3 -chloro-Nz-(S-cyclopropyl-1H—pyrazol-3 -y1)-N~(1-(4-
fluorophenyl)ethyl)-5-nitropyridin-2,6-diamine (Method 32; 0.57 g, 1.37 mmol) and zinc dust
(0.447 g, 6.84 mmol) in MeOH : THF (1 : 1, 24 ml) was slowly added saturated ammonium
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g, 61% as a white solid. NWR (400 MHz) 7.55 (m 2H),
7.07 (m 2H), 4.65 (t, J=5.2 Hz, 2H), 3.49 (m 4H),
wa2006/0§%38 2H) . 10 Met hod 25 2- (4- Fuuor ophenyl PCT/GB2006/000522
-2-ni troproane-1, 3-di ol To_.ggsol ution of
1-fluoro-4-(nitromethyl)benzene (Method 26; 10.0 g,
80% pure; 52 ) and TEA (15.1 m , 8 1) i
chlorige sQlifen E%gmh-%%acaala BT Ve %1@1%9&&%% &C gorﬁrﬁo&%fgﬂowed by
i S R Bl st SR 3L}, IR rehit RS R e o
anotham30 mémmese dn unstewasrrenioeatbypfikmtion endwdshet evithelSiOe(20asl). The

organfofeyetnyis PR Vged PEPOTEB Lo MU A0 TAe Ry Doa . it
remotdt of s@verdt 1 crlWBrdHRPwMEded Zlilééﬂi( 1O tieHext dteg withBut further
2H) , 9 ="5.2 Hz, 2H), 4.22 (m 4H).” 20 Me

H) 5.3@1’(1t, J= t hod
purifipgiont MY Giask. . B3EnFourslrfVINA]) B¥hzene A ni xture of

1- (brononet hyl)-4-fl uorobenzene (11.52 g, 61 mmol) and

AgNO®2 (11.3 g, 73 mmol) in benzene (200 m) was
Methots 2834 vigorously at 25 C for 25 hrs. The solid was

renoved by filtration and washed with diethyl ether

( Sivdlowing a simdlac pivsedrael toMgther @ 7w foliwving rempeimnss stere o
synthg\%xe% itr(gg a&ll%é@a@ﬂ%l%g%t&é% Qi 'zin?%%%tp ure; 85% which

S uS uritrcation. NVR (400 VHz,

Metli\iﬂggl %Foggléﬁm 2H), 7.18 (m 2H), 5.42 (SMR/MS SM

28 () - BBNASAE- Ao St GiGomlorkopyby  apS: Gl 482; ( 1] Method
(oot opnen ) by Lo L0iec2. 2, bkl AL I8 | 3
(5) - echbssPneb@néagic! opr opyl -1 H pyr azl -3-y1) - 1V6- (1

=(4-1 fluorophenyl)ethyl)-5-nitropyridin:2 6-dianine
29 (Met hGR) I {3eABinogs-chlogwbhtfompthahdHlz | nc| M$s Caledo 32657 | Method

) I | i r P : ;
0 TRt Vel 2o FhuntE Rkt | 3
PCT/ (GB286612905BRnol- 46 chl oride solution (3.5 m). The

_reaction mxture was-stirred at 25 C for 2 hours.

301 of | o oMot i paanl o Vo el AE: | itiod
A2 r{-6iF-or- oy |
2ot 7S Siehior DAL Lo LT 2 B VR 4 | 35

and wasdreghonyt)bthEidPAc (20 ml). The organic |ayer was

———S-6P& yd—dried-over
TR E A N S T i A i S MS;elodriGdgict | Method

pur | Nobtnhpdegfightd BeKiahER ™ | IRbied W IETSTS |36

Met hods 28-31
Method 32
(8)-3-Chloro-N-(5-cyclopropyl- 1 H-pyrazol-3-y1)-N°-(1-(4-fluorophenyDethyl)-5-
nitropyridin-2.6-diamine
A mixture of (S)-5,6-chloro-N-(1-(4-fluorophenyl)ethyl)-3-nitropyridin-2-amine
(Method 37; 0.61 g, 79% pure, 1.46 mmol), 5-cyclopropyl-1H-pyrazol-3-amine (0.27 g, 2.19
mmol), and DIEA (0.38 ml, 2.19 mmol) in »-BuOH (5 ml) was heated in a sealed tube at 100

°C for 48 hours. The solvent was removed under reduced pressure and the residue was
purified by column chromatography (hexane : EtOAc =2 : 1) to give the title compound as a
yellow solid (0.57 g, 94%). NMR (400 MHz) 12.34 (s, 1H), 9.34 (s, 1H), 8.93 (d, /= 7.6 Hz,




Following a simlar procedure to Method 27,

foll ow ng conpounds were

10 synthesized fr

WO Ra608%B88 di ne by reacting it with zinc dust.
Product NVRIM5 SM 28

(2R) - 2- ({ 3- Ami no- 5-chl or o- 6-

F(S cycl opropyl -

t he
om a

REL/B8006/000522

MVS:

18, §PI5|§§N1§900§%(1}?} ST 5y 2 0Ly i A Db s 1D, 156

d,J ( ZM‘%'B{%,"B(I?)gg 9§%m ngl)

Met = 63

376;

ch
Met hod

77 34 fluoro

[ or 0- 6 nmet hy

phenyl ) et hanol 30

fd. W(nﬁ’pjmnbois) @fatbanql162190und [M+H] 417

3-yl)am no] pyri di n-2-yl }am no) - 2- (4- Found:

( 2fF8)1ro2mﬁ§ §siﬁinae ?r&elh(ré 16 Blekdauy trel foH G¥ing 28mpdund¥ivere
synthymthfrﬁm]a@l@hnmcpwln@l bn rezwwg amnthcﬁymgmm Found:

[ |

4mnr

~ 4 |

Mefh'éa

IIUU'

Hp

‘/)E?q,;ﬁff‘ opyl -
oD

LITC(IIU'I DL J u

W% yl)- MS: Cal ¢

R

SM

33

VETN
Foung
(S)-

(4-f
15 A
(S)-

di n-

S5-cy
and

heat
sol v
r esi
Bt
yel |
1H),

@Iﬁ)’%ﬁﬁ@%@c 6
(G ooponp-(E: cy

Sl oY pminol

b - 1-
3-@11’[? Y%H?IN%I; god(

“VBpmum)+2r(l4l-l- pyr a

e e Befaner

ent was renoved u
Hue was purified
DAC 2: 1) to gi
pw solid (0.57 g,
9.34 (s, 1H, 8.

T IR e, F) 953

olopr 66/ Hz) BP9 L& 18| -
L Y327 HEBPY 5b (- 2
o), tﬁqmﬁh@@ﬁﬁt -
i, 3221600 20, D, 204

4-g,732]
2001 b0 T b O
e

68 e, PHRAISH e
v@alﬁ‘#}e“ﬂ tﬂOEH‘@)c[%+é‘lﬂnd
0. NWVR (400 Miz) 1
03 (d, J= 7.6 HZ, WO 2

ours.

r3.am ne

%MC)OPW@

-di am
-pyrazo

Barhink r OPYT i
1. 46 nmol ),

19 mol),
M) was
The
and t he

m_ chr omat ogr aphy ( hexane

hs a 20
P. 34 (s,
D06/ 087538

Method
38

34

PCT/

EE%I %ﬁ'g%g ys

%b d?lu(ﬁo?h&@l}%ﬁ&n@t

E&Q%(@QEIZ)ZO 6= 4
—mq_tg‘xglng-( d, ?

BHiipupyrglie@apoun

OBl %é_(ﬁ ne b

tycl opropyl - 38

cycl opropyl -

7(41)0 MHZ)BUQB (ss1H), 9835,
; 29 (m 1H)
v l—?z2 H@i—bH) 8.30¢s,( m
A 417
], sl Vst et
dEH)/;/é’r]é_ (HB)z_H)h%_S@ ged f
g L8 g
374 (m gH) 223 (s, 3H)

MS: Calcd.: 406; Found:
[M+H]" 407

§@@<mm) 132312@1 (IH) 1H$,

F-n@Zhy(l+hH-
1.91
EBPI?ZOlé 65
amMgt hods
hod 32,

rom a

n Am ne.

9.33 5-
1H), 9.28

Method
38

35

(2R)-2-({6-[(5-tert~
Butyl-1H-pyrazol-3-
yl)amino}]-5-chloro-3-
nitropyridin-2-
yl}amino)-2-(4-
fluorophenyl)ethanol

(400 MHz) 12.36 (s, 1H), 9.30
(s, 1H), 9.29 (d, J = 7.6 Hz,
1H), 8.27 (s, 1H), 7.26 (m
2H), 7.08 (m, 2H), 6.18 (s,
1H), 5.29 (m, 1H), 5.21 (t,J =
4.8 Hz, 1H), 3.81 (m, 2H),
1.28 (s, 9H). MS: Calcd.: 448;
Found: [M-+H]" 449

5-tert-butyl-
1H-pyrazol-3-

amine

Method
38
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pyrazol - 3-yl)am no] - 1H), 8.27 (s,
| H pyrazol -3- 3-nitropyridin-2- 2H), 7.13 (m 1H),

WG 2®4/0§7538 am ne yl }ami no)-2-(4- 1H), 5.22 (br BCT/B2006/000522
3.84-3.73 fluorophenyl)etbggol (m 2H), 1.90 (m 1H),
0.97 (m 2H), 0.68 (m 2H). Ms: Calcd.: 432; Found:

LA 422 24 (L 210)\ L Lo /Ann I\ =) 12 272

1H), 7.30 (m

el
M t IVI—I T ITT TN A4 V1 T =
e%l

hyjodugt 35 5. rreth INMBMS:t hod [ (5- et lyAming (g,

SM
36 gyr_az%l I]\;m:cn)'nj‘n no f&?o N@_Yéié%?(s’ lr—klﬁgg 724 54'( m am ne Method

3-ni tmmpmpymm 2H) ébr7s m)(ms ?smH%S&ﬁﬁ ({$luorophenyl) | 39

fl uo%&g@éérwb&iﬁm by 1iR 7. iHm 2181 l(lm m¢thanamineg

1. S, 3 d Fqund:
WH fillogobendl 2R) - ;D((?‘eq/ﬁ e&tlH)(’%% ®d) 12.36 (s,
1H) , [ @tr8pyridinel6- but \IJ= MtH'thH) Bulg/dm I 1Ifl1)pyr azol - 3-

38
26 (m am ne

yrazol

9.29 (d, J =
§/IS) am‘ﬂﬁ‘ﬁ}neS chl(oro 3- Olﬂ(mél'}@yoeg(m,;LW) 7.

ni trjopyridi n-2- 2H), @ 8 (s,

yl }am no)-2-(4- 1H), %d% F%‘ 1 (t, =

fl uof ophenyl ) et hanol 401H) 3.81 (m 2H) 1.28
/r- nl_l\ . I\IC J‘«:.L r\J‘l . m

2006/ 087538 PCT/ GBZOO6/ 000522
MethyYR7VB Anine SM 36 3-Chloro-N -(5- (400 MHz) 12.33
1H), 9.32 (4- Method cyclopropyl-1 H (br s, |

(S)- S,H)Chlaro%’-( ( £4-fluotdphedy Rthyil}-B-mitoqtyeidic-I-adihe

S HS%%@%WOBY@H? ( 11&9 ga(‘@%@nt@ azlﬂ&n)%tassmm
carboﬂﬂ)@ 0.9 g, WtrﬁlﬁQM Gh Qﬁlﬁ%rc%s@cetém‘trﬂ@ gg) fﬂ%) » wadddded (S5 -(dMuoro-

diram ne 0.8
phenyl)-ethylamine (0.64 g, 4. 62 mmol) dropw1se at 0 °C. After addltlon the reaction mixture

-48 Met hod Product

was stirred at 25 °C for 17 hours. The solid was removed by filtration and washed with
EtOAc (20 ml). After evaporation of the solvent, the resulted residue was purified by column
chromatography (hexane : EtOAc =10 : 1) to give the title compound as a yellow solid (0.61
g, 79% pure, 33%). NMR (400 MHz, CDCl;) 8.46 (br s, 2H), 7.36 (m, 2H), 7.03 (m, 2H),
5.40 (m, 1H), 1.63 (d, /= 6.8 Hz, 3H).

Methods 38-39

Following a similar procedure to Method 37, the following compounds were

synthesized from a 2,3,6-trichloro-5-nitropyridine by reacting it with an amine.

Method | Product NMR/MS Amine
38 (2R)-2-[(5,6-Dichloro-3- (400 MHz) 8.91 (d, J = 7.2 Hz, (R)-2-amino-2-
nitropyridin-2-yl)amino]-2- 1H), 8.66 (s, 1H), 7.45 (m, 2H), | (4-fluoro
(4-fluorophenyl)ethanol 7.15 (m, 2H), 5.25 (m, 2H), 3.80 | phenyl)ethanol
(m, 2H)
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sMs: Cal cd.: 402; Found: [M+H + 403 Met hod 37

(S)-5,6-Chloro-N-(1-(4-fluorophenyl)ethyl)-3-nitropyri
wa@l2eve/A87B8 Ne To a m xture of PCT/GB2006/000522

2,3,6-trichloro-5-nitropyriggpne (1.00 g, 4.40 nmmol)

and potassium 5 carbonate (0.79 g, 5.7 mmol) in

allnl!n r{rﬁlm acat ani fr%ln;L’IH od ) __unc arlrlarl

A~ LA ~A~ K- v avacaaaoyyyy

Metl“;l}} 1]3‘(0411‘#‘? uor o- phenyl)-etwmsne (0.64 g, 4.62 Amine

U L L e N T VLM D A T
vas |raepeshydy HpyrbzodBion |and s hees, vm?%zf(s%? A8l-pyrazol-3-

m).{ After evaporation of |the Sol vent he resul t ¢d

r esi [ S wREORIIREEing ¢ dl1ihnl.9¢ knohd, @g9r5a(ph>2Hohe>@ﬁme
:EtOAcle:l)toglvet i 1 d ~a

yel llow solid (0.61 10 g, 7%@%3%Wﬁﬁm3ﬁoo MHz,
CDCL3) 8.46 (br s, 2H), 7. %“ﬁm[wﬂf“os (m 2H)
540 (m 1I—h 163 (ri J1=16 8 H7 Net hods 38139

Fol | ow ng a similar procedure to Method 37, the

Mt!fal! ow ng conpounds were 15 synthesized froma
-trichloro-5-nitropyridine by reacting it with an

(S)- 645001;@1@@&%%%@430%@%%&1@@
2R) - (5, 6-D chloro-3- (400 MHz) 891(d J =7.2
ﬂuorg:@envlimthviammobmccmmchacﬂdopyr| din-2-yl)aninol-2- | H,

) fel
(SFriEkonf oo S el SRS 2 g 1 oy
fluoraph8y Ipdikeyignjmehikiastalandids (I\Zd:*dhod/‘ﬂ ,210@@@(817153)8) was dlssolved 1n a 10%
PCT/ GB2006/ 000522  -49 Met hod Product

saues G OFEolsion (0 ) i Aabopeamdon o splid KOR50. Sg, 300

: mmo@ £ Cl o8 p%l}ltl()EXN ’%teg 3,31&9?’l A‘é@é}ﬂfﬂ &ays COOle(iS[O 2% 'EQZ and ex%racted

hD'CM RS0 el YlThe G Beotrs dd¥ieR &vad tlen adidBfed(t0pHId) The Qe lid
i 52am ne B) e? %ye I\/g: Cfallacd tflng FoSne tgfBoli

2H) ,
(0. 55[819A+WES+C<@$QII6%Y lﬁéiuatwa aeé)drled undanyeswi. A4S Caled.: 399; Found:
azol - 3-vl am no) - 5-f | uor o- 2- (1- (4-
[MH?r%p'ophenyl )ethyl am no)nicotinic acid 5
(S)-6-(5-Cycl opropyl - 1H pyrazol - 3-yl am no) - 5-f | uor o- 2-

(1-(4- fluorophenyl)ethyl am no)nicotinam de (Mt hod
Methpd 411 (g

2.5 mol) was dissolved in a 10%

fluorophenyl)ethylamino)nicotinamide

To a solution of (S)-6-(5-cyclopropyl-1H-pyrazol-3-ylamino)-5-fluoro-2-(1-(4-
fluorophenyl)ethylamino)nicotinonitrile (Method 42; 0.5g, 1.3 mmol) in MeOH (50 ml) was
added KOH solution (25%, 2 ml), followed by addition of H,0, (30%, 0.1 ml). The resulting
dark red solution was heated to 65 °C for 1 hour, cooled, and concentrated. The resulting
residue was dissolved in EtOAc (50 ml), washed with water (30 ml), dried, filtered, and
concentrated. The resulting solid was purified by column chromatography (DCM : MeOH =
30 : 1) to give the title compound (0.30 g, 60%). MS: Caled.: 398; Found: [M+H]" 399.
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aqueous EtOH solution (10 m) at 25 C, foll owed by
addition of solid KOH (2.8g, 50.0 mmol). The reaction

w@ 00087388 was heated to 95 C for 4 days, cool eRCT/GB2®6/000522
C, and extracted with DCM.gg.x 50 nl). The aqueous
| ayer was then acidified to pH 3. The resulting solid

Me tllﬂ IEZO 55 g), was coll ect ed by filtration and dried
vacuum MS: Cal cd.: 399; Found: [I\/H—|] + 400.
(8)-6BIdYR B pdpyl-$lOp 701 @ﬂh@ﬁf %yﬂu&o#(@y azol -

-vlam no) -5-fTuoro-2-(T-(4- 15 11 uoropﬁenyl )eth
fluorophanyhethylamino) meptingaitfile a soI ution of

(2 P R PG AR TRB RS (et nod
ﬂuorcﬂﬁcotiﬁoﬁﬁnlell\/ﬁtliﬁaﬂm 0i8ny, M‘I{OC?O(W]) (Mﬁﬁoroﬁl‘i’éﬂx?ﬁet*ﬁ@f&mme 0.8 g,

sol ution_(25% m), tollowe dition

5.6 mpgdhand DIEA(). 5 grﬁe7 Q) ip W@JOH&X kal} wats besttask ingrseqled tube at 140
° 5.C far 1 haur o] and ncent r at
c rol L Thereain iRt i doesERRel g PRIEFERERBER Bmatoeraphy
(DCMI: MeORRSBRA [Witd Ewwieeﬁﬂe( @hpbuhd (0155 8350%). M® r@%d 29%9; Found:

concentrated. The resulting solid was purified by
[M+EoB8km chr omat ography (DCM : MeOH = 30: 1) to give

the title compound (0.30 g, 60% . Ms: Calcd.: 398;

Found: [ M+H] + 399. WO 2006/ 087538 PCT/ GB2006/ 000522
Methoﬂas Met hod 42 (S)-6- (5 Cycl opropyl -1 H pyrazol -

1

4- fl uorophenyl)eth
ging)-a-flypronicotinonitrile

S o T

was af&d dropwiskltaasaphiemyf 3, étdndﬂamiﬁﬁu@ﬁnﬁoguomﬁﬂeﬁ(ml 6.0 mmol)

and iR Qo & a0 Binohd0 CHECNAEO M) A & “Griderbabiniipiution was
3 [ pHr
nee G S ORGSR LS4 SEMIRE s e by
filtrattomrgmduvedhéDwib @{3(515(’/%)0 411%1&20 %hall: &@.tiﬂg&%gipoﬁﬁciu (B2 g, 73|%). MS:
+ 3 81. t ho - or o- 6- ( 5-cycl opr opyl -
Calc‘ﬂ\%ﬂ’g?‘g}di %hﬁ%) -5-fluoronicotinonitrile A
sol ution of 5-cyclopropyl-1H pyrazol -3-am ne (1. 9g,
16.0 mmol ) in CH3CN (20 m) was added dropwi se to a

Method|4dt i on of 2, 6-di chl oro-5- fluoronlcotlnonltrlle (3.0
.0 mmol )

h@@hﬁ’ﬂuie%ﬁi? §1b?<ﬁﬁo—]18ﬂLm%§-aN1 f(ﬂ‘@ﬂﬂﬂl@fb}dh@@l%ﬂﬁ)eﬁgbn@l 2-diamine

The resulted precipitate was coll ecte
(Method 45; 0.62 g, 1.90 mmol) and formamidine acetate (0 316 g, 3.03 mmol) in EtOH (5

ml) was heated at reflux for 5 hours. After cooling to 25 °C, the reaction mixture was treated
with saturated sodium bicarbonate solution (10 ml) and EtOAc (30 ml). The organic layer was
separated, washed with brine (10 ml), dried over Na,SOy4, concentrated, and purified by
column chromatography (hexane : EtOAc =1 : 5) to give the title compound as a white solid
(0.522 g, 82%). NMR (400 MHz, CDCl3) 8.06 (s, 1H), 7.56 (d, /= 8.8 Hz, 1H), 7.32 (d, J =
5.6 Hz, 1H), 7.15 (m, 2H), 7.06 (m, 2H), 5.54 (q, J= 6.8 Hz, 1H), 1.98 (d, J= 6.8 Hz, 3H).
MS: Caled.: 336; Found: [M+H]" 337.
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filtration and washed with CH3CN (100 m ) to give the
title conpound (3.2 g, 73%. Ms: Calcd.: 277; Found:
wQ hobips752%78. 20 Met hod 44 (SS) - 6- Bronp- 5- f | uor BET/(GB2006/000522
-(1-(4-fluorophenyl)ethyl)-%;H benzo f dl imdazole A
m xture of (S)-5-brono-4- fluoro N - (I
(4-f1 uorophenyl)ethyl)benzene- 1,2-diam ne (Mthod
Me_ﬂ!&ﬂ;ﬁ'_so. 62 g, 1.90 nmol) and formanidine acetate (0.316

heat edighinkef 1 ux for
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(Method 53, 0.70 g, 2.3 mmol) in THF (12 ml) was added DIEA (0.39 g, 3.0 mmol) and 5-
methyl-1H-pyrazol-3-amine (0.45 g, 4.7 mmol). The reaction was heated to 55 °C for 24
hours, cooled to room temperature, and quenched with water. The reaction was extracted with
DCM (2 x 75 ml), and the combined organic fractions were dried over Na,SOy, filtered, and
concentrated. The resulting oil was purified by column chromatography (DCM-MeOH = 100
: 1) to give the title compound (0.60 g, 68%). MS: Calcd.: 374; Found: [M+H]" 375.
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Method 53
(S)-5,6-Difluoro-N-(1-(4-fluorophenyl)ethy1)-3-nitropyridin-2-amine

A solution of 2,3,6-trifluoro-5-nitropyridine (Method 56, 2.0 g, 11.2 mmol) in THF
(50 ml) was cooled to 0 °C, to which was added (S)-1-(4-fluorophenyl)ethanamine (1.56 g,

11.2 mmol). The reaction was stirred at 0 °C for 30 min., then quenched with water (50 ml)

and extracted with DCM (2 x 75 ml). The combined organic fractions were dried over

Na,S0Oq, filtered, and then concentrated. The resulting oil was purified by column

chromatography (hexanes-DCM =1 : 1) to give the title compound (2.3 g, 70%).

Method 54-

S5

Following a similar procedure to Method 53, the following compounds were

synthesized from 2,3,6-trifluoro-5-nitropyridine by reacting it with an amine.
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10 ‘conpoun was use t"hout
reactfonmpilgre p/as exttiastedi with hexhahea‘(ddc B0 ml) and then DCM (1 x 300 ml). The

combélee?ﬁlﬁrﬁ.}w a‘i}tH)élS ’\\Xé)el ; 4%('3)\%? é%gé@? %&Wr ac}‘?oqongermated to give the title

compodnd ($1 gtso%}nvﬂﬁchl&aﬁls%@ WithoBNfuetheStriicati&s! ammni um

chloride (3 was added slowy to a suspension of
(S)-3-chl oro- IV6 (1-(4-fluorophenyl)ethyl)-N2-(5-isopr
Metid -1 Hpyrazol - 3-yl)-5- nitropyridine-2,6-di an ne

od 58, 0.32 g, 0.74 mmol) and zinc dust (0.24 g,
(S)-5Wowerw-J1 -(4afluorophenyl) ethyl)pyridine-N°-(5-isopropoxy-1H-pyrazol-3-y1)-2.3.6-

triamine

A solution of saturated ammonium chloride (3 ml) was added slowly to a suspension
of (8)-3-chloro-N°®-(1-(4-fluorophenyl)ethyl)-N*~(5-isopropoxy-1 H-pyrazol-3-y1)-5-
nitropyridine-2,6-diamine (Method 58, 0.32 g, 0.74 mmol) and zinc dust (0.24 g, 3.7 mmol) in
MeOH-THF (1 : 1, 20 ml). The mixture was stirred at 25 °C for 1 hour. Saturated ammonium
acetate solution (5 ml) was added and the mixture was stirred for another 30 minutes. Zn dust
was removed by filtration and the cake was washed with EtOAc (20 ml). The organic layer
was separated, washed with brine (10 ml), and dried over sodium sulfate. After removal of
solvent, the title compound was obtained which was used directly for the next step without
purification. MS: Caled.: 404; Found: [M+H]" 405.
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of (S)-NZ-(I-(4-ﬂuorophenyl)ethyl)-N6-(5-isopropoxy-1H—pyrazol—3-yl)-3-nitropyridine-2,6-
diamine (Method 61, 0.28 g, 0.70 mmol) and zinc dust (0.23 g, 3.5 mmol) in the mixture of
MeOH-THF (1 : 1, 20 ml). The mixture was stirred at 25 °C for 1 hour. Saturated ammonium
acetate solution (5 ml) was added and the mixture was stirred for another 30 minutes. Zn dust
was removed by filtration and the cake was washed with EtOAc (20 ml). The organic layer

was separated, washed with brine (10 ml), and dried over sodium sulfate. After removal of
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A mixture of (2R)-2-(6-chloro-3-nitropyridin-2-ylamino)-2-(4-fluorophenyl) ethanol
(Method 21, 0.36 g, 1.2 mmol), 5-methyl-1H-pyrazol-3-amine (0.14 g, 1.4 mmol), and DIEA
(0.25 ml, 1.4 mmol) in n-BuOH (5 ml) was heated in a sealed tube at 90 °C for 6 days. The

solvent was removed under reduced pressure and the residue was purified by column



10

15

20

25

30

yl am no) et hanol 30 A m xture of

(2R)-2-(6-chloro-3-nitropyridin-2-ylam no)-2-(4-fluoro
w@b@epsp3et hanol (Method 21, 0.36 g, 1.2 nmol PCT/GB2006/000522

5- et hyl - 1H pyr azol - 3- am ne §,Q. 14 g, 1.4 mol), and

DEA (0.25 m, 1.4 mmol) in n-BuOH (5 m) was heated

in a sealed tube at 90 C for 6 da The _sol vent

chromaingrosly (WD) cgitie e tSlesemppuIchin YooVt wdiddid ] g Z30). 'HNMR
i fo 2 / / 06L 2
(400 RS B RS, Bl A0 EXB T3¢ RS T S T L hRAT . 7.40
! | Q0i(Br §,Q18,16.02 (s{ 380),.5. ZHbNMRL), §20Qt, YHz).4 61z, 1H),
(m’zﬁ’.%%&?;’,@’ﬁﬁ I(:stro%mlg13 b(ryzgs, II;I@H)nghg.kjss )(gr gt+1%, - 1)
3.85 @n,1d) 8,74 e, dHR 280 (s 31&0- MS’-.%CC’(-%ﬁnz‘ﬁWnd?_[MGLH(]nW H ,
6.20 (br s, 1 H), 6.02 (s, 1 H, 5.29 (br, 1 H), 5.24
(t, J =4.4 H, 1 H, 3.8 (m 1H), 3.74 (m 1H),
Utilig. 20 (s, 3H). Ms: Calcd.: 372; Found: [M+H + 373. 5

Uility The congounds of the ga‘ré,ese, t L nvention have
ut The qojnpogpds ¢fdhe presenigiienien haysddiitg rﬂ?‘-’ntﬁ‘?aml?l?tﬁé CpipgT by

. g i i i t '
oL o RS BRI B N o poRalo
Methbils oSreatméntriaget tasisineikinase petivitycpdrticulyrly the Teklactivity and more
.actvj and_nor.e, 10 rti.cularly Trk nd B
part i A S PORUY 5 HUG Dat LT S parFE0) TGP g processes.
Thus! BhAiBE FPCeHE Kase, PaktfuldrhdTHAREd @foré yar@shlagy Trk A and B,
kinase, particularly 'the Trks and nore particularly

are edpected ta Ibg ag,i\_fe agamsengoplasdedisensp eu(&]@sioa@iwm ¢fthe breast, ovary,
lung,gc\%gcﬁ{,/ 81*30%* " cgrl O%ﬁ%l %ﬁuselé,ga}rjsovge%h '%s%lﬁie% n%fl?fxltngs%lgés‘? "ﬁgréours of the

ate of ot her
centrd®drld (REphQUKEMVAS spsteim| pidpdiberasmotuypey sichbs fkkinoma,
central and peripheral nervous, system anoll ther . ...
fibrogaipasne andQriepsaigemaakyTREing kisate inhiitprsppatgh e@xlrﬂlea?ﬂﬂ inhibitors and
> i SR | bt ot
mor LRI o BN IS LB Kol Bkl e
prolifendtivei diensesandudihg butengp diotited to sutbenmse, inflanomatbtye neurological,

treatnent other proliferative diseases including but
and‘ﬁ‘éciloYarSﬁﬁ‘?Te $¢85%ut oi mmune, inflammatory, neurol ogical,

ang, £RAHHIOMRTeHPBIndd cTYRSRSentlon AlehtdebRB to S value in the
conmpounds of the invention are expected to be of val ue

treatinantt drer@thylaxisaefrmencerp selgnteshiwith ar regulstedcefmonptiut egly a¢tisgted Trk
. W th up.r | at.ed. of, constitutiy ' . T;

T Tt e S e

fusioh€ AR RUTHEA S Sns! Radine gA M- ETUG8T2 RCautbétiiet paratizie dipha#ling

fusions proteins, AM.-ETO ‘()t 8;21), autocrine or . L
leadipg teelevaied ssramdevalgf NEERPAY . neyirereaning edugepimvitlheanstitutively

activl Ty | sioax?fguﬁvlgc/}{'&ig%atg% \%gé)r%%ﬁveﬁéssf ORYE rovin“éﬂti En% Proliferation or survival

cons vel assocl ate sease
sign#lligg.essi veness, tumour growh and proliferation or

R R e
particularly the Trks and more particularly Trk A and B, as determined by the Trk A Assay
described herein.

Compounds provided by this invention should also be useful as standards and reagents
in determining the ability of a potential pharmaceutical to inhibit tyrosine kinases, particularly
the Trks and more particularly Trk A and B. These would be provided in commercial kits

comprising a compound of this invention
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particularly the Trks and nore particularly Trk A and

B, as determned by the Trk A Assay described herein.
W@wposnses provi ded by this invention shoul d aPGDGB2006/000522

useful as standards and reaggnts 30 in determ ning

the ability of a potential pharmaceutical to inhibit

T k&yro& e kinases, particularly the Trks and nore
——péimg% Trk A and B. These woul d be provided in
C R Kihade detiVisy waOmRAJ S Dr s 6B hotylhte synthetic tyrosine
Cnvent L on Vi 2608/ 005538 Pex] Gszog ook Iu synthetic iy

residyes svithitre gereric poky paptidensubetrate tsing aiy Awgélﬁwé asumiegscérgProximity

Assaﬂ %ﬁpgﬂh}eeﬁ te%}gmoﬂ%?’ggﬁfz(}’}ﬁég%gﬁag%{; 'ﬁgﬁ’ﬁg g’lne%'r ng

anm oAngdsufe Bt A kinhseestiony, (e ﬁ%ﬂaﬁéltu)lar dOBERAY of a HIS-tagged human
Per ki nEl mer, 549 Al ba

Trk A A Akl AP0 of THe M SresrtBo ey b asaston Number PO4629)
f H S-
was cfflokdt iy SF9 Ot naéﬂ‘ﬁﬁéé‘n‘d%‘gé SERERY Bigtr Buth P R B raphy. Afer

incub@iarsef-tRe kinager Wﬂhﬁ%lo@mymdmhstw?hﬁl(’j ad@ﬁéﬁﬁ’@ﬁrltph ate (ATP) for
din SF9 ce an urified using sta
20 iR B Op T RSTERTE 8% BERA IR HORAY SoPPHE D e gt of 36 mM

ethyléﬁb@lﬁﬁﬁlé{‘étﬁa@célcbdcﬁi dE!D’t@)t fle ?éégﬁ&{ %@ QR RAS0984 Qf@ll m1crot1tre

tri phosphate (ATP) 20 m nutes at roomterrper
platestand the W&@@Hma@uqti)wemt&etedmu&dthbylddhhen aﬂstrdpla@lldlmcfoa% Donor

di tet etic,acid (EDTA). The
Beacd B oot e B P S PRAET B e Peonior st Wine e Bogsion
Multikbel Rlixe Re@aétafieNaP6RAGhSindEia8of af ﬁ%hﬁ@m‘ﬁbﬁaﬁn& he
addition of strepavidin coated Donor Beads and

Pep’fﬂiﬂ‘ﬁ@bﬁm@ yros B@lyEbfe@Dﬁm P@HRbidpdi es coat ed Accept or

abal Dl At A DAaadar

ATP dLJb ust 1ty IVI St o1 IVUJ+ L; I AT ot Tt rcautt
i ter an OVGF?]QF M i ncubation at roomt enper at ur e.

Assayp&“’%s“fé%sﬁgﬁ i ??%%é“ﬁ%@?%“ﬁf@i‘fg B PRRRtE Y S
gg/m BSA, 10Mmll;, i PG T5bioNd. B Rriton®X-000,%0 M ATP

al han 70—aM-ATR—lnRebati-on-20- 1 nut es.

LILUTI\I} 7\

InCUb?bCBlmterrperat?ﬁ”é’n’l‘@?srrf‘??élﬂeglﬂetﬁl‘réctl on 6.3mMM HEPES, 30

Tern o7 ST, 03I, S0 gy

condipigpismi  of Ac C@ﬁﬂ'ﬁ%TB&m@XD&lOe t2 hg'mliofiDohai Bémis 12 ng/ml of
overni ght, rpomt ?Hr&%%rqﬁt ure Fluometer settings _
Excitationz% $sion = 570 nM Excitation Tine

Detecfior fféubdton 10 @erﬂ@ﬁ@kﬂmﬁ{pe# E-oo0 ms Al Though the
ph arnncoloolbal oropertles of the conmpounds of the

Fluonfetarwettingg | ) MExoitation = 680 nM Emission = 570 nM Excitation Time = 180

ms Total Measurement Time=550 ms

Although the pharmacological propetties of the compounds of the formula (@) vary
with structural change, in general activity possessed by compounds of the formula (I) may be
demonstrated at ICsp concentrations (concentrations to achieve 50% inhibition) or doses in the
range of (0.01 pM to 10 uM).

When tested in the above in-vitro assay the Trk inhibitory activity of the following

examples was measured at the following ICsgs.



15 with structural change, in general activity
possessed by conpounds of the formula (1) nmay be
waletwonstssat ed at |1 C50 concentrati ons (concent reCT/GB2006000522

achi eve 50% i nhi bition) or
(0.01 gMto 10 jM. Wien tes

i

ses in the range of

ted in the above in-vitro
it Vi of tho faoll mMJ\rL

Ex exanpl es was nmeasured at the

¥Gb (M) ng | C50s. 20 WO

2006087538 —PCH-CB2006/-086522— 59 FyC50—(MW—-5—
5 0.063 6 0. 049 18 0.011 WO 208} 087538

PCT/GBZ0067 000522 -60- Cral

A conmpouna otr T1ornula

6 () R2 N XN4 2 ~\\ 14

glﬁ%) X-NR\~-R5 A C

18 (R6), 5 (1) wherein: Rl an
trifluoronethoxy, am no, car
sul phanoyl, Cl1_6al kyl, C2_6a
Cl_6al koxy, Cl1_6al kanoyl
1 6al kyl)am no, 10 NN-(C 1_6
Cl_6al kanoyl amino, N-(C 1_6a
N, N- (Cl . 6al kyl ) 2car banoyl ,

0 to 2, C1_6alkoxycarbonyl
NN-(CI_6aIkyI)ZSquhanDyI,
car bocycl yl

ClL_

.62l are independently

boxy,
| kenyl ,

car banoyl, nercapto,
C2_6al kynyl ,

6al kanoyl oxy, N-(C

al kyl ) 2am no,

| kyl ) car banoyl ,

Cl _6al kyl S(O a wherein a is

N- (Cl1_6al kyl ) sul phanoyl ,

Cl1. 6al kyl sul phonyl am no,




10

15

20

25

or heterocyclyl; wherein Rl and R2 i ndependently of
each other may be optionally substituted on carbon by
wor®6n87580r e R7; and wherein if said heterocycPgi/GB2006/000522
contains an -NH noiety that6 15 nitrogen may be
optionally substituted by a group sel ected from R8;
X1, X2 and X3 are independently =N or =CR9-; R3 and
Claiyg” gr e | ndependent |y sel ected from hydrogen, "hal 0,
nitro, cyano, hydroxy, trifluoronethoxy, am no,
car boxy, carbanoyl, mercapto, sul phanoyl, Cl1_6al kyl,
1. CA 6ahpamylof for@ailsd)kynyl , C | -6al koxy, C 1.6al kanoyl,
C 1-6al kanoyl oxy, N-(C 1. 6al kyl ) am no, 20
NN- (Cl _6al kyl ) 2anmi ng’ bal kpnoyl.am no,

N-(Cl _6al kyl ) car barm aNﬁyI ) 2car banoyl ,
Cl_6al kyl S(O a wherei a | ;0 th_2,
Cl_6al koxycar bonyl , 6a|

anoyl ,

ul phanoyl ,
NN- (Cl . 6al kyI )Zsul p c1Réal kyy sul phonyl ani no,
car bocycl yl - - et-]ﬁroR clyl-R"™1-; wherein R3 and

RO |ndependently of each er may be optionally

substituted on carbon by or nore R12; and wherein

if said heterocyclyl contfins 25 an -NH noiety that

nitrogen may be opti onal substituted by a group

selected from R13; WO 2006/ 887538 PCT/ GB2006/ 000522

-61 R4 and R5 are indeperfde tf% sel ected from

hydr ogen, halo, nitro, ario, hydroxy,

trifluoronethoxy, am no, carhoxy, carbanoyl, mnercapto,

sul phanmoyl, Cl1_6al kyl, C2_6alkenyl, C2_6al kynyl,
wherdid;_6al koxy, Cl_6al kanoyl, Cl_6al kanoyl oxy,

Nié 6al kyl ) am no, N, N—(C 1. 6al kyl ) 2am no, C

A I e mﬁﬁ@ldemlx glectehirppihy depgpareld, nits, cyano, hydroxy,

it St AT LY AT B Sk,

Co-gallihy10C ilsaﬁaiXb?yC) @8iuinpyia pydlkancylofig) My Caslippmihgm no,

Nt § R - Grogh D CHREROHl |y
N,N- (ﬂ;‘%ﬁkﬂd‘} @Sl%gmo ?Jlf?}qg Y vARRIPL 1{@{0@ @[%alkmﬁ%ﬁfde' n

d het er ocyc nt ains an -
N-(Criatkybgelpharagylb¥, J\éﬁﬁusalkal)bsjalrfhamy] Khlkéﬂkiylbgdpborg/ﬂa]mpo carbocyclyl

o eSS FEHATNERR B! oo R e gty b

on cafohi 9tk loy mozél RS dnt wiReeiR Y SAEnroBRIA BABinsRNHITCnidiety that
car bocyclyl or heterocyclyl wherein if said

nitrogeameayde Qiitipnaliosibsiitiiedzry a supup pedeaed/fromaR’; ni t r ogen may

beas10 I 2 | oup selected from
R?s %Rgﬁb% 1121&&'%}:3%58 nlelg’eqﬁ _%I%T’t ro, cyano, hydroxy,
t R¥FdndRame tﬂalepgndeﬂﬂhy sedect@bfrbahydrogdh, t@w laﬁmgwano hydroxy,

nmer capt o, sul phanoyl, Cl1 6al kyl, C2 6al k Y
trlﬂuqijgmga'qo% Tmlno,@_ar kgggbamoxl}lmgrgpmganhamoy Ci.alkyl, Cyalkenyl,

Cs. 6alﬁ&nﬁatl<% 6all&[’n§§%| Cg%lléa)ﬁl tg’n n]g éC; 6alkyl)am1no

am no,

N, N-(ﬂn£sa:ﬂty1ﬁaim3d F@aalbamy}dmmNMf{@l allﬁa)cktﬂohmﬂyhr bamoyl ,

NN B b Bl 5 PTSRE wkreny f fGfoph Grsgikorycarbony,

N-(Cy.salkyl)sulphamoyl, N, N-(C.galkyl),sulphamoyl, C;.¢alkylsulphonylamino,

carbocyclyl-R'’- or heterocyclyl-R'!-; wherein R® and R’ independently of each other may be
optionally substituted on carbon by one or more R'%; and wherein if said heterocyclyl contains

an -NH- moiety that nitrogen may be optionally substituted by a group selected from R";
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N, N- (Cl _6al kyl ) 2sul phanoyl , Cl1_6al kyl sul phonyl am no,
carbocyclyl or heterocyclyl; wherein 20 R6 nay be
WO pi608™Bd y substituted on carbon by one or noPET/EB3)06/000522

and wherein if said heterogiclyl contai ns an - NH
noi ety that nitrogen may bé"Optionally substituted by
a group selected fromR19; nis O, 1, 2 or 3; wherein
t HR* andl Riese ofdeRéndentyy asmecttwefrsrarl’efdmgenu Iadae migpa, Cy#p, hydroxy,

cinaT S P o B, CELBS i,

Ca. 6aﬁd3/h§ @9 Eafh&ﬁ&h@(%alka{i‘ﬁ}m 0.sA1Rd] ?lbky, ch&w%g}%gﬂ capt o,
N, N-(C.h eslaylimyno €. @éwrm&mlymo @icﬁeﬁllfoé}vésha&@y

- i R o O g 1 £ g oy carbony

N- (C[\kakky(lﬁhlpﬁ@hk | NZ(Z-QC b@[@%sul&hnﬁw&l @kﬁk@)salphht@dammoacarbocyclyl
C1 6a| koxycar bony C 1. 6al kyl ) sul phar“)
or hetqroqyc(y@ vlheggm&,wpgg?u |1lgﬁ¢@ﬁ@;iﬂntly@ each other may be oplionally substituted

on caﬁ n%%é&/ecq rﬁ&%g%f‘ -3y Vmgxg)relée%rg %@fdﬁ%%@éyélffl Réiitak an —NH— 1ér1016ty that

R16 and
mtrogd’iﬁﬁ@ye'ﬁdepﬁdnﬁllpfsu‘t&aﬂhed ot & grou[mylehed (ﬁpm Rhal |y

substltute on c b e or and er.e
i fAd%T direfidpRd B b4 ?‘éni’*’g?‘ﬁgl ﬁ%’ifﬂ}e&@’ S .OR UODQHY

@&&@erﬁptl onal Iy substit ut ed by a group
S“bS%feﬁq’?%gmfrom R03° WD 2006/ 087538 PCT/ GB2006/ 000522

- 6Rmﬁ3 iREBhocREE] oRIcTeroRi oy lanberRizif said hﬁﬁ«?melﬁh@qmlys an -NH-
ted f 1 6a
moicly 551 KPach by Prowsaty surROLar Baip sesied SomR
N REiske il ons BA16 2ATRY) cyand) Hydtdly, BElucydnmensba amyﬂq, carboxy,

benzyl , benzyloxycarbonyl benzoyl and

carbphesrymershphofWphamoyb isAlky RG> m&glyl rdssalkpanyl, Creadkoxye

I
Croffibor EEPIROS oY TG ERIE RUES PRACIEBI D). Yy o
Ci. 6aﬁkagloyladﬁmﬁtﬂkd€(?;isbﬂty$@dr?ﬁheﬂ NIN}(E1%11@1)zcgalrbalmyl,@1géalkyls;(0)a
r ox rifl uorone ar bo car banoyl ,
whexi%y 2t 2, gmbon}g ﬁ"m(ﬁ)sé?‘i’éﬁﬂ Enyl g
g,—%ﬁ{yl@éﬁﬁoé/}fan%i %%ﬂéulgﬁ%nﬁ%ﬁﬁn%h@cyclyl E)Ié heterocyclyl; wherein

al Kyl')am no ,
R6 niay Gelopyib)@rsuhsiituted of ahtban by loamonmord\R (‘Cand wherein if said

hete@jgyégéi< @ﬁ%%gw etpgll%gr tﬁ%é@@gﬁ%ﬁ%@ {)e} gp %rngﬁy?lygstltuted by a group

selec@dﬁéﬂn@lﬁ carbonyl, N-(C 1.6al kyl)sul pharmyl NN- (C
1 6al kyl )23u| pharmyl , Cl. 6al ké/l sul phonyl am n

0
canbseyuzwr 3; phetein heaelpes of R® mer beite R o diffaont;
it of
Sufet Rt ofoa For et n i Bl e tRenls SRR kol pitg, ano,
hydﬂoﬁ(y Sefldofaictioxgyshinb, €obd:ai, B&ﬁ‘bﬂﬂoyl!\lﬂercﬂpﬁoemlphdnmﬂ Cr.salkyl,
nitrogen nay be opti onaII subst li%ed %{ &r ou'ﬁkl
Ca. @léﬁé’éat%zeba%’@)‘h Reglkoxy, ﬁl §|2@a Y IRKY> YR E1-salkyl)amino,

NN %@?ﬁ%ﬁd&%ﬁlﬁ&%ﬁ%@g g g; dansabangy, - O

N-(G( QIGy]),carBaERdKIRGQ)alkydB(O)NHMREEJISOR-0, tovlh €h g4l marbomlg
N+(C.¢alkyDsulphamoyl, N,N-(C.alkyl),sulphamoyl, Cy.¢alkylsulphonylamino,

carbocyclyl—RZO- or heterocyclyl-Rm- ; wherein R’, R"%, R™ R!¢ and R"® independently of each
other may be optionally substituted on carbon by one or more R%; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group

selected from R*;
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R29, R30 and R3' are independently selected from
hydrogen or Cl.6alkyl and s is 0-2; R25 is sel ected
WO e@a0$mEB®, nitro, cyano, hydroxy, trifl uor oner¢mEB2006/000522
trifluoronethyl, am no, c%%léoxy, car banoyl , mercapt o,
sul phanmoyl, nethyl, ethyl t hoxy, ethoxy, acetyl

20, aget qxy, Ia no, ethylam no, dinethylamn
R UL A 43 TRy ey e depmyleatly feectedBomy i C-alkanoyl,

cran B AR L A PSSP s
N,N- (Ghﬂmyllwalrbdih@nménzﬁg beamp oy carbsdyy, dehiayl ard pidriybsutphonyl; wherein
R, ngeﬁt#;&s; hl $ 43' etﬁ)@iﬁy@}h l SU| g%&ycjtlleég%m%gﬂw substituted on
carbonmg? metﬁllél sﬂ?gﬁglrmyll\l- ef\lllll}lldzglhsrgwglhanoyl 25 or

NR et R Meemdwpbmdmﬂjn artogted framchalRe Giitrs cgaiop bydmoxy,r om
trlﬂuog%neglg]lml%%}@grl @g %@?na%g%gﬁ@gféalﬁ% Lipl?a?r?ow Cr.salkyl, Cy.salkenyl,
C. 6an%L glcméﬁk&w CGAHIBAIDY o, 6&1'1&40 1olqz6ﬁi(©{ alféﬁ;é%ﬁﬁayl

benzyl oxycaf bonyl , enzoyl and
N, N—(Cihh@lﬂwl)zamlpm@wh&amylanmbawﬁcmmlmmamoabc ept abl e sal't

NGy Beaemeal /SR ERRD s mpdt TRf dordtasefbarmbg

N-(C1. kdﬂkﬂjsﬁlpﬁhéoy\lhﬁ/f]ﬁl(ol Byl ssiislaamlyed, féammsﬁ%ohéghmim carbocyclyl
OXy O arbo 4ycI yl. WO 006/ 08753
or he‘cqun@m@smd&g ead@.)end:enéla 9 Seaicpther mast bR eriiopply

substitd ed%n%gﬁ{o 'o‘f ﬁ{or asc &TCP&'ﬂije i¥ ?‘chg ht %028%1 ams an -NH-

h er ¢ or claim
m01et}ht§hdf Kigegen rﬁay 19e 6ptimﬂllyl dul@ﬁttftﬂf sud grofubselected from R26

B T 11 R, 58 21150
-C<0>é'1§8§%€ggt ORRVLEBO OTEOeIR O Ihgi%ysozh)o@{e?eiﬂ R, R®,

A’ conpoun
' eret md@pehglembfcsemaﬂlfmns hydrogetnecvréblfaalkalsattd spiis ey

1-4 V\:h
' ﬂéﬁ”éﬂa%?ﬂ feomdiaft, Bt o iR aan S s og). Tupipmethy.
ammoV\éh%&éyn ca¥babfl, MerdapeRapEtamiyl Yméthyle aeil, Qﬁe’flﬁfxyn@thoﬂe acetyl,

optlonally substituted on carbon one or nore

acetoxyheediy poEna, qﬂylmmlpod@weﬂwlarmn@o@p@u ing, N-grethyl-d- @thylammo
e e e

erern

N, N-diéﬂfye@trbdmmcﬂ, N—hfetHyl-Meﬂ?@hjafhaﬁﬂ)nyme‘tMIﬂmb athyllthio, afetleylsulphinyl,
rmaceutjcal | y. acceptabl e I t her eof , . as clai med

ethylsvlﬁh@ﬁy e 6y st pPiamy 1 T Ry ey xrcaonsheny| . 8.

N-methy SRR % ﬂfetﬁﬂt afhh UMNOdiPﬁf}ﬁer%[ﬂﬁﬁﬁl%% iNcAR didthylsulphamoyl

accept able sal't ercof, &s cla
or N-methyl-N-ethylsulphamoyl; and

R is selected from Cy.alkyl, Ci.salkanoyl, Cy.alkylsulphonyl, C;.¢alkoxycarbonyl,
carbamoyl, N-(C;.¢alkyl)carbamoyl, N, N-(C;-salkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;

or a pharmaceutically acceptable salt thereof.

2. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in claim 1 wherein R' is selected from Ci.¢alkyl, Ci.salkoxy or carbocyclyl.
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20 in any one of clains 1-7 wherein R6 is halo. 9. A
conpound of formula (1), or a pharnaceutically
w@ewepszbt e salt thereof, as clainmed in any oP€T/GB2006/000522
claims 1-8 wherein n is 0 gg3l. 25 10. A conpound of
forrrula(l) RH X-N N | ?NH /X3 2\\1 4R R1L X-N

R, 'f RS 006/ 087538
3. péy f@%@/ﬁ é%@{l R?[Bﬁqf a aaeytically aceepiahle salidhereph gs claimed

tﬁ@tclwﬂnw by whé EpCyclopropyl; R2is
in el hyd rogen rcgl’éin " I%if;}\lgp<§b{>§gl>§,%{IrrgIllndependently =N or

=CRO-; R3 and RO are i ndependent 'y sel ected from ;
h oro |l oro dro hyl ; R4 an X
R L a5 ndssdadie ) Senttembirentootb Ryenbmte eiisungf spplaimed
in anﬁ pal @P@I&[ﬂis hy3 ivherid B® é’ndeSr ﬁ@‘in&éﬁ@ﬁienﬁ? séR A& frolhydrogen, halo,
phen is fluoro; and nis’'|; or
hydr%élﬂgrﬁ%@%lkﬂeal |y acceptable salt ther eof . 15 11. A
compound of formula (I): 32 N X NH
5. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-4 wherein R* and R’ are independently selected from hydrogen or
Cialkyl; wherein R* and R® independently of each other may be optionally substituted on

carbon by one or more R'*; wherein R™ is hydroxy.

6. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-5 wherein A is a direct bond.

7. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-6 wherein Ring C is phenyl.

8. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-7 wherein R® is halo.

9. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-8 whereinnis 0 or 1.

10. A compound of formula (I):

3 > H
R X\ N /N\
hAadt
X =
N R 1
\R
%N R :
Yo
A

(R,
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/IX32 \\14RL XNR\~-R A6 C(R6)n (1) selected
from
w@ B)oeMBT538 cycl opropyl - 1H pyrazol - 3-yl ) - 3- ( 1- ( 4rET/GBR®PEM00522

enyl)ethyl)-3Himdazo[ 4, 5. 44Q b] pyridin-5-am ne;
(R)-2-(5-(5-cycl opropyl -
H pyrazol - 3-yl am no) - 3Hi m (26120[4, 5-b] pyridin-3-yl)-2-
(4- fluorophenyl) ethanol;

wheréif) - 6- chl or o- N- (5-cycl opropyl - 1H pyrazol - 3-yl ) -3-(1- (4
-f | uor ophenyl ) et h% é 3H-i m dazo[ 4, 5-
b]l?gyls seleetediram methy2 5butyl, isopropoxy or cyclopropyl;

( chl oro-5- (5-cycl opropyl - 1H pyrazol - 3-yl anm no)
?ipg,%’%gg%m 5-b] pyri di n-3-yl ) - 2-

(4X‘f Xdane pieryinjigidnaasaly —N\Q&QQ@)/ 087538
;@2@06/000522 - 65 ( R) - 2- (6-chl oro-5- (5-net hyl - 1
HPpyqné |argingdeperdaey. slected fem bydrogen et @hbr@igyﬂyoxzand
methéd- fluorophenyl)ethanol ;
§S) 6-fl uoro-3-(1-(4-fl uorophenyl)ethyl) N- ( 5- et hyl -
| R cdre Brdgpandaidy sl ebastiofrdd h§droghl, pyétheion h§d @iy methyl;

5 . .
( Ry isa ditect Bond; | opr opyl - 1H pyr azol - 3-yl ani no) - 6-f | uor o
q&n @1@ 8,45 b] pyri din-3-yl)-2-
uor nyl)ethanol; (S)-N-(5 -cycl opropyl -
I—l-lb%/lsﬁlnotoandyl) 6-fluoro-3 - (I
- (4-f| uorophenyl)ethyl)-3Himdazo [4, 5 -
b]'bSrF di n- 5- ami ne; (S)-6-fl uoro-3
or a phAndcdufidall ra@éEWbYé Bt thykdr N (5-1 sopropoxy-1
pItll-pyrazo-g -3 Himdazo [4, 5 - 10
b] pyri di n- 5- am ne and (S)-6-chloro-3

- (A 64 g%%é{fqgﬁrﬁu%(%t hyl ) - N- (5-i sopropoxy- |

) H-pyra imdazo [4, 5 -
b] pyri di n-5-am ne; a par Haceutl cally acceptable
salt thereof. 15 12 oN preparing a
conpound of fornula (I ph rrrap]ﬂutl cally
accept abl e
2
\\ . R
R
R9),
@

selected from:

(S)-N-(5-cyclopropyl-1H-pyrazol-3-y1)-3-(1-(4-fluorophenyl)ethyl)-3 H-imidazo[4,5-
blpyridin-5-amine;
(R)-2-(5-(5-cyclopropyl-1H-pyrazol-3-ylamino)-3H-imidazo[4,5-b]pyridin-3-y1)-2-(4-
fluorophenyl)ethanol;

(8)-6-chloro-N-(5-cyclopropyl-1 H-pyrazol-3-yl)-3-(1-(4-fluorophenyl)ethyl)-3 H-imidazo[4,5-
blpyridin-5-amine;
(R)-2-(6-chloro-5-(5-cyclopropyl-1H-pyrazol-3-ylamino)-3H-imidazo[4,5-b]pyridin-3-y1)-2-
(4-fluorophenyl)ethanol;
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20

salt thereof which process, wherein variable groups
are, unless otherw se specified, as defined in claim
W@ 2006087388 ses of: Process a) reaction of a conpoUG#2@6/000522
formula (11): RIXN i \ N-- P /IX3 NXN21 HR 20
(1) wherein Pg is a n|trogen protectlng group; with
a conmpound of formula ( c LR4A_ \-R5

(R)- 2((I6I'qh)10r0v§n(e5r@?‘ih}’1_1H§3}’e§aZ@ﬂ §p11%mlélabﬁ‘é-lg¥1@>a&ﬁ[4 Mpyrldlrg-'3-yl)-2-(4-

PCT/ GB2006/ 000522 66 Process b) for
jm“”%&gggﬁﬁgﬁlgf formula (1) wherein R4 is hydroxynet hyl

(S)- 6éﬁiﬁ3rd?5 (1 g4 TdrappenyDethiydpit (Sancthyl- B -pyrapol: By )eFH-firmidamd [&,5-
with an epoxide of formula (IV): O At ¢ (R6)n
5my%¢@f‘”@nprocess c) for conpounds of fornmula (1)

(R)- 2%5{5%@%@3 11&1@9 é@%ﬁhi&%@ﬁ%@%ﬁd%&sé%w n-3-y1)-2-

(4-fluorophenyl)ethanol;
(S)-N-(5-cyclopropyl-1H-pyrazol-3-y1)-6-fluoro-3-(1-(4-fluorophenyl)ethyl)-3 H-imidazo{4,5-
b]pyridin-5-amine;

(S)-6-fluoro-3-(1-(4-fluorophenyl)ethyl)-N-(5-isopropoxy- 1 H-pyrazol-3-yl)-3 H-imidazo[4,5-
blpyridin-5-amine; and
(S)-6-chloro-3-(1-(4-fluorophenyl)ethyl)-N-(5-isopropoxy- 1 H-pyrazol-3-yl)-3 H-imidazo[4,5-
blpyridin-5-amine;

or a pharmaceutically acceptable salt thereof.

12. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof which process, wherein variable groups are, unless otherwise specified, as defined
in claim 1, comprises of:

Process a) reaction of a compound of formula (II):

N
R2 R I

(D

wherein Pg is a nitrogen protecting group; with a compound of formula (HI):
L. r*
e
A

(R9),

\\1
X—NH

(IID)

wherein L is a displaceable group;



S

10

A(:b-(R6). (V) wth a conmpound of formula (VI):
HZN- ~N 10 R (VI) Process d) for conpounds of

wo o038 1) wherein Xl is =N-; reacting a conpoUG#2@6/000522
formula (V) with aqueous I_\IgPI(_)Z sol ution; Process e)
reacting a conmpound of formula (VII1): WO 2006/ 087538
PCT/ GB2006/ 000522 -67 R3 X 2

2 L,, X3 N - X--N R4
Procgss i for goyopeundsef formulaAl) yvhgred Bi 18 hydraxymethivd ndiReidiydrogen;

react iy S8 b T SRR () BTty bl okl B2t

group; Process |) reacti a conpound of fornul a
(IX): RX2NHZ X 3 M -NR4 \~R5 A

A
(R%),

Iv)

Process c) for compounds of formula (I) wherein X! is =CR’-; reacting a compound of

formula (V):

3 » H
R X\ N /N\
Y NH
X3 =
HN R?2 ,
HN Rr* R

e

A

R,

(V)

HZN\(N
9

R

with a compound of formula (VI):

(VD
Process d) for compounds of formula (I) wherein X' is =N-; reacting a compound of formula
(V) with aqueous NaNO, solution;

Process e) reacting a compound of formula (VII):



t ¢ (RO)n (IX) 10 with a conpound of fornmula (X): L N
NPg RZR (X) wherein L is a displaceable group; W
wWQeD6HBIH38 PCT/ GB2006/ 000522 -68- and t her e 1/6B2006/000522

necessary: i) converting a_ggqpound of the formula (I)

i nto anot her conmpound of the formula (1); i)
renmovi ng any protecting groups; iii) formng a
pharmaceutical ly acce&ﬁabngSal .5 13. A conpound of

formula (1), or a phar e Fﬂcé |y acceptable salt
thereof, as claimed in An ne of claims 1-11, for
use as a nedi canent. 14 Xise of a conpound of
formula (1), or a pharigaceptically acceptable salt
thereof, 10 as cl ai medg+Namy’ one of clainms 1-11, in
t he manufacture of a nedica ts for use in the
inhibition of Trk activity. {15 The use of a conpound
of formula (1), or a pharnaéeutically acceptable salt
thereof, as clained in anyldqQne of clains 1-11, in the
manuf acture of a medi caney o use in the 15
treatnment or prophylaxis @ &) 16. The use of a
compound of formula (1), orx_a’pharmaceutically

acceptabl e salt thereof, 2§Eﬁlained in any one of
clainms 1-11, in the manufacture of a nedi canment for

by di . ' I ative
Wheljg?lq; fsh dl%acﬁﬁﬁ%&'&lﬁ, QRthCn An@bt forRtR! (VIHD:

u
y

fect. . met hod of Iinhibiting Trk activity
conpri si ng adnini sterilgNtg & host in need of such
treatnent a therapeutically ef NecPgve anount of a
conpound of formula (1), o phar maceutically

acceptabl e salt thereof, pas cl\ained in any one of
clains 1-11. 25 18. A nethod fBr the treatment or
prophyl axi s of cancer conprising adm nistering a
therapeutically effective ht of a conpound of

: r gﬂﬁ{ ggutically acceptable salt
Whe{eﬁ@?%ig%, I{lgégégﬁ pgletr?e %[Bal?fy one of clains 1-11.
Process f) reacting a compound of formula (IX):

R X’

T

ZX?
R4
e

A

(R9)

NH,

N,
A\
X—N

n

IX)

with a compound of formula (X):

wherein L is a displaceable group;
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19. A nmethod of producing an anti-proliferative effect
in a warm bl ooded ani mal, such as 30 man, in need of
W@ awh/08758@t ment whi ch conpri ses admi ni steri ng POI/6B2@6/000522
animal an effective anount f a conmpound of fornula
(1), or a pharmaceutically acceptable salt thereof, as
clainmed in any one of clains 1-11. WO 2006/ 087538
and tiROTIEBAOBEVHVE22 -69 20. A phar naceuti cal

. conposi ti o IS | .
b oo RO RGP D e S0 15 BB et onl BEAY bEt i 8
ii) reinBviap¥np potéfinglgadups; 1- 11, together with at |east one
.. _pharmaceutical |y acceptabl e carrier, diluent or
iif) fosséngy pharmacpusicallyacsppabigsallit i cal conpositi on
conprising a conmpound of forrmula (1), or a
phar maceutically acceptable salt thereof, as clained )
13. i nAaospomel afffonheln i@®, dr-Agharmecpetibaly asceiablesalf dbarof,¢aslaimed
. pharnaceuti cﬂl acceptabl.e carrier, diluent or
in ang pp¢ Bf gty by %fé%usier?slaﬁ’@e 1$MPTtion of Trk activity.
10 22. A pharmaceutical conposition conprising a
conpound of fornula (1), or a pharmaceutically
14. acEleptsalife comppundelifouhulah, on aphnsaacaytiarly anseptable salt thereof,

clains 1-11, ether, with t el . :
os ol nan el P de PP flymsREbe dRRgicamont foruse in the
inhibeéH i BRlacfi@ty.use in the treatnent or prophyl axis of
cancer. 15 23. A pharmaceutical conposition conprising
a conmpound of forrmula (I), or a pharmaceutically

15. 2?@?@%5%?&%10%%{1%‘6%?# £8hu aﬁﬁ, gxi Q#ﬁ@&a&éﬁti@gﬁ’y 8Repble salt thereof,

er w east one .

as clgifdinegubhcael disimadeEp tatheenaafachee of girediament for use in the
exci pient for use in the production of an

treatppght QrgrenhylasisfiGaC f ect in a war m bl ooded ani nal
such as man. 20 24. A conpound of forrmula (1), or a
pharmaceutical ly acceptable salt thereof, as claimnmed

16. i nThaysecofe ainpolad nfformule (I or a pharmageutisally ptrepiablegalt thereof,

of Trk activity.. 25. .C oun f formil .
as clRimeit e pre o gt o RS AReog P B BaRallehs o hodin the
prodtbtiGHOF NBtiQFrokfeitive effedtl, for use in the treatment or

prophyl axi s 'of cancer. 25 26. A conpound of formnula
(1), or a pharmaceutically acceptable salt thereof, as

cl gi i R. . cl.ai = ' h
17. 0 Bl g s F AL oy Gl b prid aarh e 45 i need of sue
treat\;\ﬁiﬁhh@ﬁlewpewﬁﬁllﬁeﬁétﬁ%er@ndtflt of a«am%cg.ﬁlfd of §orniita €, Cﬁ@l
erein said capcer is selected,. rom congenit.a
pharmageyicaly é‘fﬁ@?‘aﬁgs%{ﬁ thegeqica %Wéh%?nyn%%eoﬁff?gﬁlﬂls ﬁa‘tl
acute nyeloblastic |eukem a, acute |ynphocytic

| eukem a, multiple nyelona, nelanoma, oesophageal =
18. cardcerthod fyethe reatnieepert opiylanisnef capegrcoswrising adeiniplerng a

e OB ST RS TRRTE gt
acceDBbI Ll iNerBS £ aSElaimRidGR any 684 6 @&ihRl1-11.

19. A method of producing an anti-proliferative effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as

claimed in any one of claims 1-11.
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WO 2006/ 087538 PCT/ GB2006/ 000522 -70 cancer, prostate
cancer including hornone refractory prostate cancer,

whb@dagrssizancer, nelanoma, |ung cancer - non BCEGB2006/000522
cell lung cancer (NSCLC), apg¢l.small cell lung cancer
(SCLC), gastric cancer, head and neck cancer, rena

roi d cancer ncl api | ary
0. kR ok b oS NE S hor RS O gERh by
pharmaceutlcally acceptable salt thereof, as claimed in any one of claims 1-11, together with

at least one pharmaceutically acceptable carrier, diluent or excipient.

21. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the inhibition

of Trk activity.

22. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the treatment

or prophylaxis of cancer.

23. A pharmaceutical composition comprising a compound of formula (1), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the production

of an anti-proliferative effect in a warm-blooded animal such as man.

24. A compound of formula (X), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-11, for use in the inhibition of Trk activity.

25. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-11, for use in the treatment or prophylaxis of cancer.

26. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-11, for use in the production of an anti-proliferative effect.

27.  The method or use according to claims 15, 18, 22 or 25 wherein said cancer is selected
from congenital fibrosarcoma, mesoblastic nephroma, mesothelioma, acute myeloblastic
leukemia, acute lymphocytic leukemia, multiple myeloma, melanoma, oesophageal cancer,
myeloma, hepatocellular, pancreatic, cervical cancer, Ewings sarcoma, neuroblastoma,

Kaposi sarcoma, ovarian cancer, breast cancer including secretory breast cancer, colorectal



WO 2006/087538 PCT/GB2006/000522
-170 -

cancer, prostate cancer including hormone refractory prostate cancer, bladder cancer,
melanoma, lung cancer - non small cell lung cancer INSCLC), and small cell lung cancer
(SCLC), gastric cancer, head and neck cancer, renal cancer, lymphoma, thyroid cancer

including papillary thyroid cancer, mesothelioma and leukaemia.



