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WO 2006/ 082392 PCT/ GB2006/ 000334 1
PYRAZOLYLAM NOPYRI DI NE DERI VATI VES USEFUL AS Kl NASE
wo bidoB8IBERS Field of the invention The presenPCT/GB2006/000334
invention relates to novel pyrazole derivatives, their
pharmaceutical 5 conpositions and nethods of use. In
addition, the present invention relates to therapeutic
retaborks. AfoNoHYR €D 1NEe BERBAT T'asd UREFBN.e RS IKOINASE ISBTRIGORS
and to the use of these pyrazole derivatives in the
manuf act ure of nedi canents for use in the treatnent
Fieldoflitheriavartionon of cancers. Background of the
invention 10 Rece r tyromeknses RT are a...
SUBES ey en s (LAt RS Tl g b g Sutial
com%&llt‘?oﬂs Rng 8lethodls 9P add. INSddsh, ﬂie%rbiéﬁ@in\#@lﬁldrﬁeﬁtéé% HRkapeutic
cancer related processes including cell
methode forfthe tredtoant asudrwemtlon aﬁ@}\n@qe ﬁ@@ tOs,t anee athesetysizele
0. 100 ffer
derRybem bt et e iordinl Yo R gt B prevention of
canceglentified. Trk's are the high affinity receptors
activated by a group of soluble growth factors 15
.lﬁlgkﬂ_uad_ﬁ&ﬁm%!&nns (NT). The Trk receptor famly has

s
¢ nSEEerR e s bSARTICK P Sy Hry o BRI fiSsch Tt play o
cntlaﬁ trd>lvdl’( esll sighalling arid)are hivalved dea varaty of cantchr fedat¢doprocesses
NT-4/5 which activate JrkB and (iii). NI
inchig i gell o PAicBs VR ES SRIGH™ PR SHLCE BRSO ey dbp 100
d1ffe%(rﬁ RS n% $hg 408 hosid- f&zﬁ&gkﬁh&g '(’Fﬂr) s) h@ve been identified.
trans- menbrane regi on and an intra-cell'ular domain
(i Aick'satieribe kigha§iyoresptrs atipateddiyrrdgraup Qf)SQiﬂblﬁ lgeowth factors

R N T

Trk@T AmSn@ it NTaby 20y 8&5€drowih mmﬁm@}mtwmaumﬂwes mekA, (i)
its devel opnent where Trk's are crit.ical

braipderivesieraweh faator BIPVEY and NiT-4/f adéchoactivate TAJCB and (111) NT3 which
actl‘ga? Trﬁ&b EX(%lnfl% rgé)ep?or c8ﬁta¥n|3 %n eI{r% es?\ﬂﬁroc{orrﬁ% pgagarf Igﬁ’ld 1), a

trang- ﬁ&ﬁ{b&&e&’egmn agd 815 1rIt1h@delHEfak dSmpLInE(mclml]m’g tiamste doadaén)i Wpon binding
bot h devel opment and function of .the nervous s

of tl(eplgaaédb@ kimase catalyges aptocﬁ}}ols%l}ﬂry q)rh@ gers dow}r/xstream signal
trang\&%&%% g% 2001, 11, 272-280). In the past decade,
const der abl e nunber of literature docunentations
| i ﬁkk’rsgrél’widebsewbd:d imgnewionhl témn@émrirtmvsedqmbpn@nbwhere Trk’s are

et e T B g e Ch RS A5 P bR R o e
TrkASRoESshiA 'ﬁxiss(oﬂ PHRERAD EbweVel, 2éBaifié BOQIRiGS TakeR a2@reports showing
cancers. Both normal prostate tissue and androgen-

that @b C gp@é/rimpprt@@ttraleen ta gloprgnicand fluaskion|of g nerppus pytem
t |
et fp R G RE R FoLBIER 2R b0, 306, 1, SPASYE, @l

eptors as we hef r'co
| i gafistspadt dechde, fa%@ﬂélaér&bie nombead & 13&1@@&3 d@mmhemmns 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
wQo@6/081832892 PCT/ GB2006/ 000334 2 cel | s beconmePCT/GB2006/000334

dependent on the Trk/neurot¥ophin axis for their

survival. Therefore, Trk inhibitors may yield a class

o R A B SR S SRR 7

inhiB#&s Ra9Stidil @ cladd Q@apoﬂ%sm]iﬁ@uc}t ﬁ enfsWpbAGE T8 BidrobhYindependent

recent literature al So shows OVEr - expr essli on,
prosgaie panger OMeergratmapii Ti ¢ad Tmemstw@QOﬂOl,tdét I4R148). Tric' s

t.ed t ecr et [ rci noma (Cancer
oS SR bl REhR S e 3 Rt e non,
ampﬁﬁc@dlonﬁﬁddﬁﬂ@@ltatm TrBQ0re 48ciB48)wit e cre A bleak (ﬁﬁﬁ?&ﬁa (Cancer
et al Cinical Cancer Research, 200

Cellz%@@ 223565’737@@‘1@@?1@@@%%@@&% Sejenese PR3, B0Q 9149&49) and

o HLHRIRCAIRIE . PR R B )

19Theree a 2629 Sepbﬁé b¥ sedeudive Il tyrddiné ]ﬂlﬂ@dﬂﬁl@bh&f&@@@halon described

CE P, o eoura Popt teore Rearainh olSioB) 3305 A1) and other
1ndOTéUa95a%§1| l%a1BbusRTDEAlbBYO) Jd4E ﬂémﬂ 9089 Mtwbwm

fered better efficacy corrpare nono- t her apy
and/ar OHE7 5 Giveheo Simbhiicdivith siltrglcdtlbs@tbhemmaﬂa iimduskd mcivbgen ablation,

as Trlc hi bi t i n. WO
oftelRTB e e Akeptmerd) withtaghn Bebucies Sagrocailiyina sisclped
certGRARASRAORIOLAM BATRAURLRHIBE ANVOUPRIAIDLAR Y BB220513. Recently,
(JP20032316 7A). In addition to the above, Vertex

apannkabaeqosaperéed nyravaly cammdo@@hpympw@sa@ﬁﬂouﬁdstorsas
of GSK3, Aurora, etc. in WO0250065,

(JPZ{?%}Z%%%)SV@SOZHH and W200437814; and AstraZeneca

hale adldmm toettle plysvaz Vegexx Plhgpoiasdsicals ha@d@bﬂlﬁﬁd%y@%léﬁﬁnpounds

q}% gégﬁtor ki nase (V\00348133%@ é?ﬁ
as hyRItaRs 9 Pr RO Gien W 2A009%0 @%@Hﬁ%\’%@ %hl and
WOQ@G’439’§P4 'aﬁé?xts&a EhEEa H@Jee@% rgﬁdjﬁ)?é&%[ee&ngﬁﬁﬁhs ?ﬁ}ﬂﬁi%ﬁ%s%gamst

I acceptabl e salts

onpounds, phar maceut'i
IGFthcqﬂérhMeéWQﬂéSk&"ﬁ Trk kinase inhibitory activity

Su and ar accor ingly useful for their
' on and/ or proapoptotic (such as

anth a&RREAED wih the &%n@ﬁﬁehﬁbmﬁ{e%gﬁcﬁfts have @Jef@%?fdls@f)vered novel
t he human or ani nma dy. The 257 invention also0

Pwaﬂﬂe&pﬁwomspeﬁﬁ@m@@uﬂ@ﬂrﬂ}’t aq:eem@hi@ salistthereofp highipwssess Trk kinase

N L IR T T —

(such @ hti-Darvgr) tabevity afcltintrﬁ)ethd‘tﬁldf tﬂé&tﬁldnﬂoi the himad bagdiatbody. The
of. medi canents for use in the production of an
invegien alse Blatesiodrpsasesioy the rrgp@@g@p@ oft sad yfrazade cqmapounds, or

phaI’P@arcﬁﬁt@aﬁ? g@éégt%ﬁierﬁﬁ LSRRG t@?ﬁﬂﬁﬁcelﬁ‘lcﬁpcc ré]pogiﬁg)\g}lg g@ﬂ&ﬁmg them

he” present I nventidn the appli cant
and trethbiodse inftheisiangfactdfe efimédimunantofoe ummhmpﬁ)ﬂuctmn of an

eut aII acceptaple salts reof, in the
antl-E)chg‘?rH or pr optotg e?gct in Warm-blo c?ed animals such as 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
woe@anssnr of di sease states associ ated wi th ckCT/GB2006/000334
proliferation such as cance¥s (solid WO 2006/ 082392
PCT/ GB2006/ 000334 3 tunors and | eukem a),
fibroproliferative_ and dlf% ntiativ dlsorders
tumqps v 1Rulemia), DU GFERLVE ARch T atiale G HdBrSRioEiaHia, theumatoid
e r
ot R S oo R M BP0, R A AP A P iatics, atheroms,
athexasﬁlaionimmndl ®elesesss, aanitmuandisedses acwe iand b]annmtmﬁammatlon,
bone di seases nd ocul ar dl eas gIh retinal vesse
%ﬂaﬁqS@ngP@ﬁr ot VHRFHHBREY oSt U tRds, or
phﬁﬁx@%&%{é 8@l o rgﬁsﬁﬁ@sob@pﬁa%maééutu@amh&rcsaable@£1t§th@feof of the
i nvention are expected to val'ue i'n the treatnment
inventionpare phpdctedite bobf valne br the srebterntor prophiylaxis ﬁ@@amp@ré selected from

arcoma, nNeES [ hro o
coneghl R EOB P T HBOREATA s etre ARl b fBblasti lekemia,
acuté BB Ric 18hikdnhiB) BuRipR @Vﬁomﬁ&h&ﬁ@c&ﬁa &@@ﬂ]ﬁ@@@ eaicer, myeloma,

cancer,” nyel oma, hepatocellular, pancreatic, ceryvica

hepatesatieler, pEndreafis, s icakRanCeTe BV EIES SYTeME, NRERIATOER KapR sarcoma,
ovar%a}q cg\g/%rrl last é‘eﬂl%glr ncﬁdﬁ%%%cr%%ﬁ%ﬁfeaét%ﬁhé@' Qore&af &h&rYprostate

cancer, "Srec er, prostate cancer
cancbﬂﬁblﬁdir@@dﬂﬂbﬁ@ﬂﬁrabﬁiy potiatecapcashladder cames meliomag &mg cancer -

cancer, nel ano un nce n snal | [ yn
non @ﬁ#&@@%@@&@ﬁ”ﬁ&% LCHars Seal pelf g cancee é$51§§&gé§*ﬂg cancer, head
and ?@c%tc{%h&r% ﬂ%nceli] elgﬁil h&Rs, tﬁﬁ%i‘d @ﬁ@&qﬁcluﬁﬁg%pﬁl@ﬂﬁtﬁyrmd cancer,
ynpho yroi d Rcer including papillary thyroid

mesctheliens andieslotehsd;iparteculanky dvetikmenncer, brrasttdanedragdlgrectal cancer,

o2 SRR AR B S Ry L g

mor@ﬁ&lﬂbﬁh‘ﬂ?hbﬂfn&fe(i@ﬁ%t&y%&fﬁé car@fl nore particularly
ornDne Tef ractory prostate cancer. Detail ed

ajtedad i o8Nt i on Accordingly, the present
TSI Gy P (i

X/

:>i_
/

R3,N
\’<R34

R3),

@
wherein:

R! and R? are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.¢alkyl, Cyalkenyl,
Cy.¢alkynyl, C;.¢alkoxy, Cy.salkanoyl, Cy.salkanoyloxy, N-(Ciealkyl)amino,
N,N-(Cy.salkyl),amino, Ci.salkanoylamino, N-(Cy.¢alkyl)carbamoyl,
N,N-(C1.¢alkyl),carbamoyl, Cy.salkylS(O). wherein a is 0 to 2, C;.¢alkoxycarbonyl,
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C(Rn 20 (I) wherein: R and R2 are independently
sel ected from hydrogen, halo, nitro, cyano, hydroxy,
Wwao eooblogaspn et hoxy, am no, carboxy, carbanoyl, PET/GBPI06/000334
sul phanoyl, Cl_6al kyl, C2_6al kenyl, C2_6al kynyl,
Cl_6al koxy, Cl1_6al kanoyl, Cl1_6al kanoyl oxy,

N—(C&é&ﬁ&%&oémgtlsta(?]@ﬂ?@M@h,ﬁ%ﬁ%ﬁu?p%bnﬂamim, carbocyclyl
: I | ' bShsti
o b B 15 S0 oeesidty s
on c463H BRAROGT DORFFS andiwhere @l if 6zitl hetgtocy dllybérantaips gn -NH- moiety that
.. NN-(Cl _6al kyl )2 h |, Cl 6allcylsul ghonyl am no,
nitcogh 5k P PYOnaly SHERBHBL P PO EPEL H R R
| nggpenger?! ¥° afd Raghal hRlotieYhiee a&ﬁh%?_@ﬁdiérﬁﬂy selected from

§ubst |9t uted gn car bon by one or nore and wherein
=CR{ =6/ datidet@® O0cycl yl contains an -NH noiety that

0L PO S B ST G B L 1B 8B sstiens
are sEfé@tegtﬂ'aﬁ{ ondraBor@RE ;i ndependently sel ected from

=CRg§-, = - and =CR10-; R3 is hydrogen or optionally
suBsend B eare @xdeendepily seiprdedirpmdiydepesps hagh afiro, cyano, hydroxy,

R e s M S
CoedliRy1], @llstikgxy,@ﬁ%mﬂlarédw,oﬁ 1|an§kan032|l®x3t, N—(@M?ﬂwbmnhllwy :

m ng, .car poxy, ar no , C , u ano ,
N5 -gliilhynmocs - eliapargmns, ol ailiedcaypam ’_6a|>/ko_xy,
MN-&%K@?QP;%&;%W%L&W@9&&%% a N0ER, BalINdxyBsrbsyl,

2am no, anoyl am no,

N-(Ohbt1y1) S Hariot ¥ By LicyD) Ry Inberay 66 desis) phomsiaeyng, carbocyclyl

or h%%rfggclfl% l)\glgg%rﬁ%ﬁ%ed’ ﬁj“r[{]pa?yéeilgg?ﬁggﬁznglm Og%igﬁ%}w s’ubstituted on carbon by

one DNNHFIR BadrahNe2&i liphaimBtérocfelyl Gahitsits sl IR Rydiatyitha nitrogen may
car bocyc1 yl 15 or heterocyclyl; wherein R4 and R34 nay

be opléorialiy splesticieed by a émllpéﬁbp\%gi feogbBis t ut ed on carbon by

22n R (ﬂ%gtebo%ﬁr %@%S{; ﬁ;éé}{%ré.rilxlfl tsa?igggﬁﬁgglgﬁé)ﬁ%& ¥ Ioptionally

ai'ns an -
substipitedbabiyorsubieti'f;ut ed by a group selected fromR13; A

is_a direct bond or_ Cl 2al kyl ene;. erein sai .

c1Ring %ﬁﬁéﬁéoﬁtfgyl@é hgfsTicy Al Crdip eI st GRS an NH-

. 14 i > i | 15,
moifly U e Rl e b Ay ARG b u e Xty

t h& inbdlecdeyefomimglopeitmp tyameahydroxsy befiiaramethoky, aanige.carpoxy,

e b ST G Bl S B
AR RO ARy 3o
C1.¢alkanoylamino, N-(C.¢alkyl)carbamoyl, N,N-(Ci.salkyl)scarbamoyl, Cy.6alkylS(O).
wherein a is 0 to 2, C;.galkoxycarbonyl, N-(C;.¢alkyl)sulphamoyl,
N,N-(Ci.galkyl),sulphamoyl, Cy.salkylsulphonylamino, carbocyclyl-R*- or heterocyclyl-R*-;
wherein R® may be optionally substituted on carbon by one or more R*®; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R'7;

nis 0, 1, 2 or 3; wherein the values of R® may be the same or different;

R® R’ and R are independently selected from hydrogen, halo, nitro, cyano, hydroxy,

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.salkyl, Cs.salkenyl,
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Cl_6al kanoyl , C1_6al kanoyl oxy, N-(Q_6al kyl)am no,
NN- (C1_ 6allcyl ) 2al ni no, 25 C1_6al | canoyl am no,
woOR(ewsBat kyl ) car banoyl , NN (Cl_6al kyl ) 2car banegT/GB2006/000334
Cl 6al kylS(Oa wherein a is 0to 2,
Cl 6a| koxycar bonyl N- (Cl _6al kyl ) sul phanoyl

oo oS SRR TR Ly oL ol phonyam o,
NN.ggémgp Rthbdc SHRahSMLES, ANCTAIRARRRRE OF Mo e

NeErern | erocyclyl contains an

N,N- (GMldalldyDt(ﬁtbamdyhtCmalﬂqyksg@m wikeyeibe mf)ttcp ?@l.dalkoxycarbonyl,

WGl tilrygRl B R Ao BB A iy PhP it o

carb&?rglr}f/? eNiyy ha%rocgﬁ RRE. R@Qer@ihq{’;' RUSRERYQAdp¥n &2kl GF €8Lh other
y rogen, F nitro, cyano, dr oxy

may be pptianaily mlnsrm@xyd ompdrhen by aneb@txmoredér mdwliereiﬁéﬁ seipegerocyclyl

ont%r&@% }m@gb%\%fa mlc(rég%zm%%%( 01% ‘ieq% l%iu tlﬁ.g&?é)p 8 él%%ﬁ selected from

RY: Cl 6a| kanoyl Cl_6al kanoyl oxy, N (Cl _6al kyI ) am no,
1 _Bal [ ﬁg‘) 2amlgo Cl_6al kanoy| ani n
I\I-Bb_ o RYI RCa areNneEReegergl] ael?yteyiz"aoal? Balfojifro, cyano,

Cl ,
o G it oo,
Ca-callkely, CLoA1RYdydyC)) Athokp/BigiianoyT] Coalkanyylouy, My&aﬂwﬂ)awno,

bacycl yl h
N T
NN-g@géag\ﬁ@' éaé‘beﬁﬂmt(ttédﬁ&?s(@? &ﬁ&@ﬁrh iBY 8 Qecpganm%sz@arﬁﬂnﬁ

I sald heterocyc yl contains an’-

N—(Oﬂaalkylysuﬂphatnoml tN, e € satiayl) el plgmesdn@d daik}’éﬂlllhﬁloilﬂ@ﬂw by
carbwg{yg :{%’ ¢ %téqe%g{;( -&/ ngfieérgl(ngga BE%# 3142 ’R1 d Rﬁ%gde%&gdenﬂy of

each%l%ﬂ%ay HeQ)ﬂﬁﬁéﬂﬂQX%bstﬁﬁlteﬁ'dﬂQfaﬂj@tﬂjrw,or AHBrd R?O @ﬂd Biein if said
car bamoyl , nercapto, sul phanoyl, Cl 6all cyl,

hetexoRy @il domtaps anCNHanRighythat ndiro@a) RaKYe ortongly kehstifpted by a group
1 g(kgal l.panoyl oxy, N-(Cl_6al kyl)am no,
sele ?]8 Gal | cyl ) 2am no, C1. 6al kanoyl am no,
N- RClllg.E st)((k)"’g HleHbR*l,aré\mﬁbﬁeﬁﬂelﬁw éeydc)eﬂd‘mrhéh]a@lkyl Ci.salkanoyl,
Cl 6al kyl S(O a_ wherein a i
CroTTBAPh Ry G ABBRAR DO ey i PEiCs sPBHB RO

N,N- K@L %%)@ fﬂo%rlzw %H%}ll%))é}rgéléb&:w Bé(ﬁz%gi mﬁébgl:gﬁ#ﬁﬁ@nyl wherein

R’, IEéi,]Rlsﬂi‘Z R}Z%Md R BudepabdBitty ofedelp ethdemey pe optionsdlyisubstituted on

e.optional |y substituted on carbon by one
CarbB?EYrBPQIQ’GERand wherein if said heterocyclyl

CORPBLNPRENre Ndepdiab® C?b’se‘lé%@éd fforh hRERitITRYy RO, hydroxy,
optionally subst itute group selected fromR2
trifliRFomethexy, Rugno, mnboxmw@mymneramoﬂ swirhawayk fubakyl, Cz salkenyl,

e e R o s RS S

NNP@c( Qllgﬁﬁhlkﬂﬁo) C@Edlmi@ylamlnd\lN“((C&iH@Bbdn’bhﬁqoﬁ; banoy! ,
z benzylox%carbon benzoy
N, Nﬁﬁegﬁikg);pgh@mw L e/p wherein a 1s O to 2, Cy_¢alkoxycarbonyl,

N-~(Cy.salkyDsulphamoyl, N,N-(Ci.salkyl),sulphamoyl, Cy.salkylsulphonylamino,
C1.salkylsulphonyl-N-(C;.salkyl)amino, carbocyclyl-R*- or heterocyclyl-R36—; 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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R7, R13, R15, R17, R19 and R21 i ndependently of each

ot her may be optionally substituted on carbon by on
worinsBIR22; R20 and R22 are independently sePEr/GB006/000334

fromhalo, nitro, cyano, hydroxy, 25 trifl uoronethoxy,

am no, carboxy, carbanoyl, nercapto, sul phanoyl,

Cl roal ¥ 272856 pkk 37 6a| Kk

Cllgalltz oyfca_ff 6a gIéalla‘ho ﬁ%y, r%enélg g?dx%omadlrect
bongy, n,(@ﬂ | km@«@)zammc&’)(:(@ﬁeé:(@)g( Y ansmg, -NIBI—CH-l-sozN(R”) or
N(lgafséyd ; V‘f/;l? 6}?%@@&2 alngl}%g g inc ependentlc}:las{alegtggéom hydrogen or

Ci. 6£Iﬂ;llﬁmkilngqar bonyl, N-(Cl_6allcyl)sul phanmoyl,
NN- I . 6al kyI 2sul pham)yl Cl1_6al kyl sul phonyl am no, 30

C1l Realrsksy]egtﬁ gxalo,ml‘(ro;lcyem Ihykiyqu tndluoromethoxy, trifluoromethyl,

iR GBS kRt afer g Bl e sy Mndhrsstiony, ecetv,

acet@qudthyﬂlzhﬁdlopﬂhylamhﬁﬁ dietRfl8meto, Hléﬁﬁllarﬁ%g NE QHQRWW ey Thmino,
if sal ocycl yI contains an - noi ety t
acetﬂ?‘[“l‘“%?g ﬁ‘gv cBbapisl], dhethyiparbemoyt, NJM{demeﬂb lcarbgmowp

N,N- ‘aﬁétﬁ%fﬁ'gﬁlﬁ% %]?M%éj%)%a]g %@g,-zfngﬁgl/ﬂ%éeq&aﬁgg %)’é%hylsﬁphmyl

ethylsn]@épae'hdmwl ytlsféduﬁlhbﬂ}dl frethiox aﬁﬂ)cﬁr@(ﬂeth Btbonyd;

N—metﬁ&%@amogé%%w&a&oy %"K\) LmﬁN\Eég}?yIEulphamoyl,

N-mE{BQL.NBm Isufshd %n? ndependent I y selected from
hydrogen or C16a I S is 0-2; 5 R3 is selected

fr Bm iR ¢lectech fromaCi- (@Wh &;1- 6h@(aimcq& yC1-dalkdytsulphionyie Cheloxycarbonyl,

carb&rﬁﬁ)}rl %;?%Eﬁnictaﬁbafm%mﬁ&aﬁﬁgﬁw %g)gl % U CI%}Q;(%rbonyl

benzay:lemdpheny'lmmhdrgm no, ethylam no, dinethylam no,
ora;%iethlamno N- et hyl - N- et hyl am no, acetyl am no,

aprpptaviealbiackeRsable RIﬂé‘IhHSPIOE ar bam)yl

m'\hngétdlgﬁfﬁ)f'\é ggéré e %lf {\L % Q}p}gf%)lrtlg)% q@%ﬁiﬁl Rrﬂylged a compound

Offormulhyl)smhldhlsmydompoﬁﬁ)d of fmyxhalal(pzt)r nyl, nesyl,
et hyl sul phonyl , net hoxycar bonyl ethoxycarbonyl,
N- et hyl sul pham)yl I\Iz%hyl I ph yl,
N, N- di met hyl sul pharmyd hanoyl ,

N- et hyl - N- et hyl sul pIHaSrm and R24 is
selected from C _6al noyl ,
C1_6al | cyl sul phonyl, C 6a| k]@xyca nyI car banoyl ,

N—(CI_6aIkyI)carbanD b.NANN-REL 6al cyl)carbanDyI,
benzyl, benzyl oxycar Bonyl 15 benzoyl and
phenyl sul phonyl ; or a phatmaceutically acceptable salt
thereof. According to a fpurther feature of the present
i nvention there is provjded a conpound of fornmula (1)
which is a conmpound of ayéla): X1 NH

wherein:

R' and R? are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.salkyl, C;.6alkenyl,
Cagalkynyl, Cy.alkoxy, C;.¢alkanoyl, Ci.¢alkanoyloxy, N~(C_salkyl)amino,
N,N-(Cyalkyl),amino, C;.¢alkanoylamino, N-(Cy.¢alkyl)carbamoyl,
N,N-(Cy.¢alkyl),carbamoyl, Cy_alkylS(O), wherein a is 0 to 2, Cy_galkoxycarbonyl,
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XN I I NH X3X4 R1 33NYRAMRA t c (R5)n 20
(la) wherein: RL and R2 are independently sel ected

wo caaiobpsdr ogen, hal o, nitro, cyano, hydroxy, PCT/GB2006/000334
trifluoronmethoxy, am no, catboxy, carbanoyl, mercapto,
sul phanoyl, Cl_6al kyl, C2_6al kenyl, C2_6al kynyl,

N-(ﬁf%{)’é%l?ﬁ%l&?—nﬁz%b@ 1252%'&“2S%h%%é&ﬁ%%%%ﬁg?onylamino, carbocyclyl

a
or hetbr@atlygvheranmRiand R? ((dkp&alekty bf’ﬁidclh gﬂfgl hna\?\fh be optionally substituted
l., .Cl _6a a wherein ais
on 4055 one D Bk By RS f B IROBPI0EA sopians an NF mojety that

- /lg%aggo@ l
nlﬁ%( _§alt%3?l%§lﬁls%wg&r%()b§/}ll aﬁ%‘iﬁ é‘gﬁ%ﬂ @E@mnyl am no,
carpoof & yX’, X3ranti &'ds sbiy,ahy bthemthereairnin@ipanientReselected from

=C'snd__ de t_a%@f each other may be optionally .
tbstrf d8%d "o carbon by one or nore R6; and wherein

| T Rk dydiobeH @coptibnallcambituita @NatdMwhERiStMd bP@bnal substituents
nitroge}rll rrgy be opt 'loyrslally sugltit(l,z*t_léd by a g_rEup
are spdqoiadiemore ey mPre B pne of X1, X2, X3 and X4 is =N,

L 03y BB 8 S0 B S5 B Sy v
carbexipiattiantogt] nigkcdpad, kylphamb gl € fulsdl d, Qen9PN@, calkynyl, C;.calkoxy,
bstituents are selected fromone or nore 52_11; R4 T's

Cl'@gf‘réﬁ’tl’ -sPABRNPEs Hgn calkah@mingj NaVs(Copbarbranhipdr oxy,
' i ' b Yty
o R oy R RO RE R L s,

whegedn 82 Kiori|C1.s@koGahttonyl, N-Ch.coliy Banshamoyl,

NA ﬁ@?ﬁ@'@ gﬁ%ﬁf@éﬁ%@@%ﬁ%@% S%THP%,lyl or heterocyclyl; wherein

R* Hel apiahal §ub§tﬂﬁféﬁ'5ﬁ}@arbowﬂ‘y(oge%pﬁﬁ}ré‘w2), 2ERHRBTRY said
Cl 6alkyl S(Oa wherein ais 0 to 2,

heteropyelal ¢saienatony moity Bat b haubpopiimmlly substituted by a group
sele&'e&\l’g& 11%16,al kyl ) 2sul phanoyl, Cl_6al kyl sul phonyl am no,
carbocyclyl or heterocyclyl; wherein 15 R4 may be

optAl isnalileyt tsmdoi I0; WATRA ) vAREOR BB, YAIRyIChe ARY Be BhRonally
substalpu?ed ye(r)r?ei (gr nilcf)re %{qi;d

Ring C is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from R*>;

R’ is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Cy.¢alkyl, Cysalkenyl, C, salkynyl, Ci.alkoxy,
Cisalkanoyl, Cy.alkanoyloxy, N-(Ci.salkyl)amino, N,N-(C;.salkyl),amino,
Cr.salkanoylamino, N-(Cy.ealkyl)carbamoyl, N, N-(Cy.salkyl),carbamoyl, Cr.6alkylS(O),
wherein a is 0 to 2, Cy.salkoxycarbonyl, N-(Cy.salkyl)sulphamoyl,
N,N-(Cy.¢alkyl),sulphamoyl, Cy.salkylsulphonylamino, carbocyclyl or heterocyclyl; wherein
R’ may be optionally substituted on carbon by one or more R'®; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R'";

nis 0, 1, 2 or 3; wherein the values of R® may be the same or different;

R® R’ and R™ are independently selected from hydrogen, halo, nitro, cyano, hydroxy,

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;_salkyl, C,.¢alkenyl,
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heterocyclyl contains an -NH noiety that nitrogen may
be optionally substituted by a group selected from
WRIBp/082395 a direct bond or Cl_2al kyl ene; wher BETIGB2006/000334
Cl_2al kyl ene may be optionaly substituted by one or
nore R14; 20 Ring Cis carbocyclyl or heterocyclyl;
Ca. sl 8y1eCH 6a1mo>@acqédnmn@9p®(giméno?myamel My MhingD! ety

at_nitrogen may be optionally substltut ed by a group

N,N- @‘eléélliyléﬂmﬂﬁ%rﬁl angybamigo s¥(ectadieylfoaantoal,.o, nitro,

e BRI, &R TRRRR s TR R ity
N- (Cﬁau@aﬂsm@hmhoym X0 lkﬁumyl)gsu@mﬁ@bk @sxauwﬁilpﬁ@lﬁﬂﬂ%'

Cl 6 kanoyl oxy, 6al k ng no,
carbo&wjy BST t{ei;plpggﬂylﬂ%g 2@1(3@1%1/ ga,| aemg'lﬁ idependently of each other

may D (gp(t:fli)fqgly glfﬁ"f’e{ L Cadho 1&%1{6(86 n?cﬁ% ;{y* )a%8 @Jh%iae@%l said heterocyclyl

Cl°6
conta@k aﬁaNlI‘b)nycuallyhba‘ty]htrog&"L(n@y Weadpkiphd 1usubbtitied by a group selected from
R N, N- (Cl_6al kyl ) 2sul phanoyl, Cl_6al kyl sul phonyl am no,
> car bocyclyl or heterocycl yI wherein R5 may be

ot RAMRAIRY, R hRISH 'aﬁ&‘ ReY,0 'ihd‘egérl;&ﬁﬂ? ¥e10Q€d B MAS nittd cyano,

and wherein if said hetero contalns an -
hydrosyi iflporameatheny, poipen carhgxyh eaxd»pmwh alergapty belphamoydChyalkyl,

Caa e Reapiy b £ Sk, gV eifBoiyhars -G ploy bapino
N,N- (@63@)2&‘1@&1&@ 68ﬂkﬂldymi*xﬁﬁ6 W@@Iéajﬂg&)@h&ﬁh@?l from

0 halo, nitro
NN SR a8, sisisng s Ginvds Groslikoxyrerhonph o,

e e

carbo@zc_ﬁaR%Zamd}dtcroﬁi: _36&1%%@ myfeﬁxk, , 113.\]|-1 (TCP, 164 ]k]é)ahbl &M Mdependently of

each %_h% a%%gq?%{)}%(%@ ¥ Blg#gwm Cl oa (%(r%};]}? %tgqagﬁqgrgé?az?;@gﬁrm}qeyem if said
heter&% E(ﬁrﬁéﬁhs?‘grp)my\ﬁ%{e%b ﬂla@nl'trégﬁﬁm% og%onallg;lsubstituted by a group

78xycar bonyl ,
SeleCtRﬂifr@m al | cyl )23u| phanoyl , Cl 6a| kyl sul phonyl ani no,

- RIOR o naRa s Ry F eumobpibcsetedd i optkoh ﬁ%}kanoyl

Ci. 6alﬁy|1b§1bh6ﬁ§ﬂ ad,. &moﬁﬁé@mhyb)éa%ﬁlom NTRD %ajﬁg,gcalggygoymer ei n

sai d heterocyclyl “contains | ety that

N.N- (ﬁn ﬁllaékfﬁrhwywe@@th bﬁﬂaylpyyogdmm,fogml md Idlegvbukphonyl wherein
7 dpf
RS Ris ’e% Eg%ﬁd e ngtr i Rﬂn &g‘ig elllii% m ‘ﬁéﬁ S Fheﬁ ﬂayg © 08 9%‘?1% y Su}isglmted on

carbohiayllonmymdm % uor onet hoxy, amino, carboxy, carbanoyl,

L BT, et oy Croal ey,
mﬂucﬁ:ém@@b%@ rm

Qwrbo&'y(c%ba%y‘l @%f%{%%{bﬁ}ﬁhamoyl Cyalkyl, Ca.calkenyl,
Cs. 631-N’I(}‘¢;| Clﬁsalkl@y}/ )(E:]asabranwl Ci. dﬂlkﬂnéﬂb?_(ﬁdv (Cyda)ztiamirayoy|

| ) 2am no,
N,N- (g gﬁ@g{lﬁ%@gx&obb%%%g ammo Ij\ﬁ(é}l 6al?(y60arbamoy1

N,N~(Cy.galkyl),carbamoyl, Cy.¢alkylS(O), wherein a is 0 to 2, C_salkoxycarbonyl,
N-(Cy.ealkyl)sulphamoyl, N,N-(Ci.ealkyl)sulphamoyl, Cy salkylsulphonylamino, carbocyclyl

™~

or heterocyclyl; wherein R* and R? independently of each other may be optionally
substituted on carbon by one or more R**; and wherein if said heterocyclyl contains an -NH-

moiety that nitrogen may be optionally substituted by a group selected from R*;
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N-(Cl_6al kyl) sul phamoyl, NN-(ClI_6al | cyl) 2sul phamoyl ,

Cl_6al kyl sul phonyl am no, 15 carboc cl |-R27- or
wWhetensxsor| | -R28- 6 11 12, 14 16 is y y y y ; P@iEB200G/000334

R R R R R and R independently of each other may

be optionally substituted on carbon by one or nore

RRO, Ran Mgy ﬁ’srhré fnd%ﬁén%ntﬁﬁée%c%yﬁ&ﬂ'a cﬁx‘é@ﬂ%nﬂs GDNR?)-,
-NH " mdi ety at nltro en }qptlona y

-C(0)s HNGR”)Q(OM G@W(gr éupS(OéseJ é@bﬁdR )-om- RR)SRe;; waezein R”, R,

R, Ry miat e merpeglingl et i BISRERTOn S BnERyf s 02"

Oﬂ:ﬁ@@kéleetw %Hﬂ{m’é mt?cﬂrcPé&{mn&drok‘y (1 6@bdeytoky A fabRthethyl,
N, N- (Cl . 6al kyl ) car bam)y benzyl benzyl oxycar bonyl

aminobearbeyl, cathemp Wrcgnto@ﬁén@qmomefévh ethiglz mathaxy, F@hgxw acetyl,

R17, ..R, 9 .and d t
setolf B 0l O ROt e G LSt
acetleﬁ&o@NanB?lc@fbﬁmb?ﬁﬁfpﬁﬂﬂeﬁbhmmzlﬁNﬁ\Mﬁdetﬁyloanbe}d,

nitro, cyano hydroxy 5 trifluorp hox
N, N-d@&ryéwlgam@af Wy l-N-iwicaphagoyb an hsélnﬁw et willcemwsulphmyl

cisgEpe R i SR H**H‘)féﬁ%%’" ks ooy

N-methly s pBim6w] MethdautprmoyGIy, Nahkathyjdu@hamyl N, N-diethylsulphamoyl

orNrﬁﬁga%?& @Bhgar bgraﬁ%{n a |NSNE)(tCIo gal ki) zearbamoyl,

263 @&E&%HP@ 11N: 1 )1 Cy.ealk bonyl,

carbamwlw(ﬁmkglkylzg@rmnqyéﬂ\é d@6¢1W)CW@1ﬁem bevayRaycarbonyl,
b i{}%@tp nt I% each other may be optionally
enzoy ﬁ}'%‘élp WCar bon by one or nore R23; and wherein
or a phdrmacichiey scepnibleyhlt gefdodi Ns an - NH noi ety that
nitrogen nmay be_ optional I%qsubstltuted&% a groe}%ﬁ
s Acerengly fogniurther feqfpyeefohy prssend sveRtIEsSt0B PrRyees.4 cogrpound
offon%ﬁ%(lﬁ%? BBN and R28 are independently selected from

r'ec ond, -0-, -N(R29)- -C(O-, -N(R30)C(O -

Bf@lWﬁﬂ@ indepeS(HS s,elecfﬁﬁﬂfd@:RBﬁ)rogm halN( #B88) 8GR, hydroxy,
wherein R29, R3

d R33 d
it EPY TR AR SGR By BBty SRR O Gy plienyl
Cg salkyﬁly'? %1 5511(%?%’ f@ losﬁlkﬁﬁéﬂ ClnéaIHaﬁoyIGW '}@(CJPA@{BIBKMmo

ri'f1uoromet’hoxy, trifluorone am no, carboxy

NA-(E asianghinontt safmoy sl eRa oy hehyhoyiet hy

e A A1 PRS2 Y Brons

N- (C&'alll?l) ;:JhaHx(fSﬁl Iy v, laﬂkyl R6BhythayT] Gpéalkylsulphonylammo carbocyclyl
N- et hyl car banpy!| yl car banoy
or hetmow@ymﬁgﬁprtgr myqndepqnﬂprg Yé{ffﬂaplé gﬁh@g@ﬁy pe optionally substituted

on ca%o?%%l fe $.GRA %@%XA if' s ny?’e&&%@ﬂ}l{ lc@ﬁtgﬁﬁg LRIGH- moiety that

eth
mtrogeﬁ malysbalophoMIy submmxadyoyargmyseleoeadrﬁomy ®&r bonyl , 10

Hgtﬂ #h %Bs}%l &JS; &g&gaﬁso% Eﬁ/ laﬂm?nﬂyosrelected from

=CR8’}"—@€9hXﬁd JéthOh;yl sul phanoyl ; and
R? is hydrogen or optionally substituted C1.¢alkyl; wherein said optional substituents

are selected from one or more R'';

R* and R* are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;_alkyl, Cygalkenyl,
Ca.¢alkynyl, Cy.galkoxy, Cy.salkanoyl, Ci.¢alkanoyloxy, N-(Ci.salkyl)amino,
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R24 is selected from Cl_6al kyl, Cl1_6all canoyl,

Cl. 6al kyl sul phonyl , Cl1_6al koxycarbonyl, carbanoyl,
woRqoalsBat kyl ) car bamoyl , NN- (Cl_6al | cyl ) car banmpgT/GB2006/000334

benzyl, benzyl oxycar bonyl, 10benzoyl and

phenyl sul phonyl; 15 or a pharnmaceutically acceptable

NN-GHAGUSHER G AR ALY, 0 Bl lhabel 1S %o
NA- crcomuylagcaﬂb)mme (ZeJGaikle(]O)a mdheR?n auseo for @gﬂﬁemchybonyl

NACr P RO G ks Ry Co s LR rom s segbocycly
or he&%o%@l?Muelg%gg{i g‘%@ kﬂzlatrl% yﬁg))?gﬁy%sm{féd on carbon by

one oK@ REakid/ Wheneinnié salﬁlhmem@yclﬁhd:dnyalQOnMé— moiety that nitrogen may

be orOR B DRIHER Ao AHRSIAR T8t Rec ky1 S(O) & wher ei n a

| A & d @redt b&dd &ab Kary eabRRYbin said C;alk lenem be optionally
N-(Cl _6al kyl ) sul ]qharmyl NN- ( Cl _6al kyI?ZsuI phamoyl ,

substitnted hy ¢ sUMPrFORY! ani no, car bocycl yl  or heterocyclyl;

V\'hl?;lg }s %%rb%rc] cllﬁz(%rl}{é ?&g@@? n%ljé%ern seag(f H%t%lté)g’g{,lyln%ta?%&n -NH-
mme@r’tﬁaﬂﬂ"m@'ﬂﬂmﬁ bes@ptidnhie) Qibetinitddy £Lootys Beﬂ&taﬂfmﬁiﬂk” ’

moigety that nitrogen may be optlonally substltutedb
a Rgrlé aﬂe@%ql ﬁrexnelwlq,m&rﬁ Ryan%h@drerym uwmes@xan@mm q%boxy,

ol P L OEC L ICERBMIOTE Yo XS S cp
Ci. 6a&aig&ﬂ; @ﬂgalﬁ}«an@ﬂloﬁ}all\kwl,ﬁal.kdgbﬁmlm NdV-de@ikyg)}aﬁlrno .
Croaliapsiashitty A e Riraetioy ek et reDrpay o eSO,

wherélﬁ'acis 0R 2SO, 6aﬁ%§?&zbd?wﬂﬁ\pwpsalk§[)bﬁl h‘ﬁﬁ&ﬁ?t hoxy, am no,
car oxlﬁz§ car bano nmercapt o, Sul phanoyl, d _6al kyl,

WGtk nlphamom%ﬁe@lllwwpfiosmnam eosbp il @ aicaamyly; wherein
Cl, 6 Cl 6
R* i S B0E) ot R SRl poa g pelei e

heter&ibfc@&i k@niay h@ AINHO moety Hat ﬁfﬂﬂogéryin)i &E bpfigydlly substituted by a group
N-(Cl ,6al kyl)2car bamoyl, Cl1_6al yI S(O a wherein ais

Select@dtf@mzR ¢ . 6al koxycarbonyl, N (Ol .6al kyI)suI phanoyl!

O 5871580 SXlch lﬂmlof}{@nm??e%ﬂésq PhoNHERgL O,

or heterocycly rern " may

beRY, Rﬁep«éﬂdl‘én’e lindeppidentipkdlyctadifrati }tydt@énmalm‘,amb@myhm Bydroxy,
it eond O Dot A, Costicns,
Co. 6amy1oaﬁgdwox§UQ§gam&a%ﬂdc Xaﬂ@angglfé%) N%t‘?&tn%q)afaﬁgm R13; A

di rect | ene;” wherein said

N,N- (@1 s@lhyl&zﬁtremm Gmgflkaimﬂmm@r%(@ysaﬂ@lhhsnbamwbd by one or

- Rl iSO Bl g S22k arbony,

N~(C,.¢alkyl)sulphamoyl, N,N-(C;.galkyl),sulphamoyl, C;_salkylsulphonylamino,
carbocyclyl-R- or heterocyclyl-R*-; wherein 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
RY

R® RY R R™ R and R are independently selected from halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.salkyl,

Ca.salkenyl, Cyealkynyl, Ci.salkoxy, Ciealkanoyl, Ci_¢alkanoyloxy, N-(C;.¢alkyl)amino,
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10 noiety that nitrogen may be optionally substituted

by a group selected fromRI5; R5 is selected from
wWha006/082391 r 0, cyano, hydroxy, trifl uoronmet hoxyPCHGBR®S/000334

car boxy, carbanmoyl, mercapto, sul phanoyl, Cl.6al kyl,

C2. 6al kenyl , C2_6al kynyl, Cl. 6al koxy, Cl_6al kanoyl ,

NG SRR SN B eSS A B eapon,

N,NNC; @@%ck&hm@ﬂ @@WIS(WQHM {o)?@? sBREBYarbonyl,
| kyl S(O)a 15 wherein a is

C1l
N- (%rsaé%(ﬂ)ﬁ'éie%fa%do%w (Clmalécml)zsgmhawm Qnmihﬂﬁdphonylammo
T e X T e

eacloptheomay by optidally tsluhsﬁdlt@fﬂorcairb@ﬂb}byn@dﬁ&n@fe H%fa@ldmrem if said

and er |n i f het erocyclyl contains_an -NH
heteﬁ‘tﬂYéw QTHAIPS A ¢ g%l%ﬁ}lab@ﬁ@s@n wanbre pptiensdly istbatisgiedhy a group
seleBedFOUPR2!SEl ected fromR 7; 20 nis 0, 1, 2 or 3;

vvher7e| n thse val ues of R5 may be the sanme or different;

R8 R'RB 5 RA°, RIQ RiY end Rifege inflepeddentip bedettetifrbmasalkyl, Cy salkanoyl,

Cr oy BRrACH Bl R s D BERioRy N-E bgrrbamerie apt o
N, N%Qﬂl %Hﬁ%&baﬁgyl %hﬂ'ben%ﬁ?d KT, ’bené%l_gﬁ’d KeRYlsulphonyl; wherein

I 'k kano | ,” C1”_6al kanoyl oxy
_&% Bal é\ Iﬂ n mdepfmdsméxpf @gh lofliey Qta[snbn optionally substituted on

m no, N-(Cl _6al kyl)carbanoyl, 25
Carbﬁkkﬂz%}%gﬂ?%y?) 2car bam()yl c. %al) kylS(O)Zl wherein a is
2nd RPGat imbe aﬂemnselected\fr&rﬁlhaﬁ)ahkﬁd o

. NN ‘é‘ﬁ 6al kyl) phamoyl , Cl1_6al kyfsul phon am no,
triflyogp %%y wmlmgar VHerRamay.angrerR.sulphamey Cn.siByl, Bgealkenyl,

T A e L AR S S ) i e
N, N1(_C1 sl mine;, Ggyedkaploylanimi, &V-(6, calkyt)bibaroylet y t hat
o RERARU, PSR L e BY e

N- (@}fé@lkyl) t]V ) ia (@‘?'6ﬁﬁ§1?2quphé’tﬁbﬂab95 l?lélfh?n a?%lﬁﬂﬂo carbocyclyl

hydroxy, tri ronet hoxy, am no, " car boxy,
or hetaioergylo whgmupRa ranglIR* Dtlepenidietly of €@eh 6tiek mmay Ibe optlonally

| k 23
subsfie o A e Rt R 0 YRR S eagrebi sgins an NI
mmd?ﬁ?'ﬂHaGBﬁﬂ@@ﬁ &Q@%B%ptl&ﬂallbl sibtichte 8 %Sgg&ﬁﬁd@l&%d from R*;

1_6al kanoyl am no 6al kyl) 20
R &% %@R) %ﬁi%hn@@enﬂ:csel@md&p@(a@l@cmmr®r aNR?)-,

] D 1y
C(Ol\)l-s $ %&RG%I%)I ) S Et?hﬁﬂn%j; @N 8(9 ZI\%RQ cyI éR p%’r%vfrem R”,R”,
B &al R&drs mdpmﬂymmmxed fmm Bag:dmgb%lﬁ 6,2%11125,@ ﬁch:lL s6 is o%
an

h
R, RGUBEHABRE Gl S G ER. DY ORY HEu ioresghan upromethy],
amiryl b&&bbi 'b@l%aﬁlﬁyp afehal tob)s‘ul?ﬁ‘ﬁn&yl ﬁ@ﬁlﬁll B&ﬁd n?é?ﬁo%ﬁh 91?183{4/1 acetyl,

i f sai heterocycly contalins an -
aceteyt meteiaming, dhylapinopdiadtlylsmbet diethy&iby, M—ngarthdi ethylamino,

acet};\lgrgnfe t, ﬁlgmetilofnar%%moyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,
N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N, N-diethylsulphamoyl
or N-methyl-N-ethylsulphamoyl; and
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R7, R13, R15, Rl17, R19 and R21 are independently
selected fromCl_6allcyl, Cl1_6al kanoyl,

w@2006a838y2 sul phonyl , Cl_6al | coxycar bonyl, car bp@DGB2006/000334
N-(C 1_6al kyl ) carbanmoyl, 102NN (C _6al | cyl) car banoyl ,
benzyl benzyl oxycar bonyl, benzoyl and

SO SR M 58y BhelT g aBiuTry, B Sy 258 ooy,
carb§ﬁh€§1t et RPN carbARRANW, W(G{Qal%l)%ﬁﬁn@azbenggp b@r&@lo‘?@@arbonyl

are’ i ndependent|y sél ected from hal o, ni
benZWUami@henylsullphbmbdr onet hoxy, am no, car boxy car barmyl

e R

Cl_Aﬁ}@b ﬂ?%'a%ﬁher%ét@eﬁ@h&ﬁkférﬁfﬂnﬁﬁere is provided a compound of
| kyl ) 2am no, Cl1_6al kanoyl am no,

fOﬂTNk( “@ﬁtqayl Ycarbanoyl, N, N (Cl_6al kyl ) 2car banoyl! ,

AP BMIBEANRel e By ey g i, cano oy

tr1ﬂ1|Nh<|01(nahoﬁﬁ| akr)dhé ZQtHoﬁSZ,acmd}dmoy(l}Jmﬁ'ahﬂw,l mlﬁuahmyy I(}}mllml, C,.salkenyl,

Ca. 6@ : bocé ﬁﬁow ocgwsaﬁ%gqgf Sifh@if kapg o&%@@ @ﬂ%{ﬁagmgzez
NN%??glk}g}iE ¢hoo ?ﬁ*ﬁ%ﬁ’laﬁ}{n@ W“g@ 6am§f[)@ar8%%oyland wher ei n

etefocyclyl " contdi ns an - moi ety t hat
N,Nf(Cﬁ sadlgpdncarhymby, OptallonS(Q)y whensst 4 tSLﬁ to?, By.salkapysarponyl,

AR Ty 5 g, sy

or het&o’%&k& g?{lzege_@{ ?r al}d Igggng)%%)gg_é@ m%fee,;ag %gﬁ?% opné‘t{a@»gubstltuted

on cRbRN AN PLRYBMEFER ;e pétram i spiddisteseqystyl Crigina o .-Igge moiety that
n1tr%7apo]&y60%| K 1onﬁ uBsth teg’bg ﬁé,%gr?lg%ctesd gelegted from

Mot ano, uoromet hoxy,

tr lohb uf)Kbrve’L LX;? land XA N, thasthaxiireeaas hdspundentyesetepiddrom
sul ph agnD ngt hyl, ethyl, nethoxy, ethoxy, acetyl,
=CRypatdy 22EERy Hani no, et hyl ani no,  di met hyl ani no,

di ﬁ?%hﬁdﬂ)gﬁx ﬁBIl%IWe uh%létﬁ:g%w&a”hlﬂ?l whefert é/ellﬁlgf)ﬁ]cﬁmal substituents

areled‘dtadhfrmﬁbyd:oambmﬁ j N N-di et hyI car banDyI

megﬁffnél 3Nm%h€ E!p%g &S%thg H‘f/ lmdgogeﬁe P m%ro cyano, hydroxy,
trlﬂﬁirbl‘ﬂaﬁl'ék? rh%ﬁ'ﬂ) ,caf%&p OcHYISARRQ, rﬁdércaﬁb rh%l@ffaﬁfopp @Y lsalkyl, Cs.salkenyl,

N et hyl’sul phanoyl |

Co. stmd; éeaaﬂwsmlpdaamyﬂ Ci\kﬂlkmphlymd%ﬁaa@ﬂwl)amo

NNRETRRS i B Ak B AN e R Gl BB gizsau kyl ,
N,NGL L@ﬂkﬁﬁﬁéﬂébmoﬂ;l cé gllﬁﬂii@ﬂ?g?*hmm a isQltoBR Ik oI EaIchOBIYL,

N- (@qmal(l@l)s@ah%gm(l )%M%w@l»}fv zssbh%}apyl Ges?élyylﬁs@wmw, carbocyclyl
B
or hg%{:bggéflg]ﬁ &?Rﬂ X{%(ggeﬂ?%p%é %(:1%% gﬁ(% A a élﬁ) 11!u¥ed on carbon by

one bealory Elzpﬁnd‘ Wberem\aésmd hetetohycrlgl acmtq:umsmn Qe rame‘qrthmm‘do gen may
be op’Ilonally smgstltutgcll )ny a group selected from R";

A is a direct bond or C;.,alkylene; wherein said C;.,alkylene may be optionally
substituted by one or more R';

Ring C is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from R*?;



10

15

20

25

30

Rl and R2 are independently selected from hydrogen,
hal o, nitro, cyano, hydroxy, trifluoronethoxy, am no,

W@ 2006033392 car banoyl , nercapto, sul phanmoyl, Cl1_Pel/kBR906/000334
C2_6al kenyl, C2_6al kynyl , 1&€1_ 6al | coxy, Cl _6al kanoyl ,
Cl_6al | canoyl oxy, N-(Cl_ 6a| I cyI ) am no,

NN- ( C1 6al kyl ) 2am ng, Cl 6al k yl a
1 Bélswﬂey@érfm%@lpo nitr N, ‘N—a{‘@f’y XWyF%’&&Q‘B%W amino, carboxy,
carbaéjre{sgaljlngr Xécgugp RIEId). 6?&?(9 eflﬁen%hl C 6a1kyny1 C1 salkoxy,

C.caliin6 Cﬁadlkadoymw M’ﬂi@ﬂﬁ@ﬂtﬂ)a@ﬁn@d‘*’ Nmmlbﬂﬁrﬁyﬁmﬂ no,

M AT N N

wheI%HPanslotthze@I 6&1&;@@51199155’1by (gqlgdueﬁ)s[[gihgm@; and wher ei n
sai d héterocyclyl contains an - noi ety that 15

N,N- (ﬂmaa&gé)nsuhﬂlﬁnml Ehisilplaniphonsiidnainios wb@ybvl ar kptergpyclyl; wherein

Y peprimaly Spa G Bp eaeh P o Ear BRER" s fh et sd'®

hetero 1 cdRthirs@nl -NH- diSietyShatyiliO@a A beo@itionnidy substituted by a group
stityted Cl_6al kyl ; V\,her ein said optional

Sele@%&@mﬂ{lents are selected fromone or nore Rl1; 20 R4

&*‘h J3lck of 3! %&%ﬁpﬁg@ s éﬁk% fpf tﬂe%mn%g GRBS L

r oxy, uoronet hoxy, afm no,
canﬁqx%/andqa’r" kam;aependmwtemedfmmhmgm, helb ﬁlabktyya,no hydroxy,
C2_6al kenyl C2_6al ky 6al k

trlﬂl@]‘plg%hﬂ& @mlwyafbm% Et g}owﬁnjegﬁ?ﬁpgg)éﬁphamv}%ah 6a qx Ca.alkenyl,

Cr.fflofid @ PR Bamae, ChnbaaRN Rl My hamino,
N,N-(1;. 6dykyas0no) @:.seftiemneylamind, &- ((§31t6®1k21)carbam0}’1

N R DR P BT VerBi ¥ 8P 2P ERDR S

N-(G %£1§9I9§(ﬂﬂ>ﬁéknoyDWNE(@%QEMFz|sMbharﬂdsbﬂf €. m@nﬁﬁmmy
be indgpendently OE@\ ,onal | ubstituted on carbon by
carboeyslyd R ProvdieRIgoy chit \nh‘é(h@flehl Rt Rsand R e‘#lé?R?@Q%l}tb’l of eaCh other
ey S5 B i R i Sp b g B PO i g etgocyo
conthifis @n CNHeﬁiméi?jD it fitrogdn R by Iopﬁmall\pd’mbﬂltutted; ay d group selected from
o C1_2al kyl ene may be optionally 30 substituted by one
»or nmore R14; Ring Cis carbocyclyl or heterocyclyl;

wWheepn iz gM. g{lhﬁge BGYE nYlle éﬁ‘aeﬁ | @3B ﬁ&‘ﬁ"haﬁohﬁ‘b}’cyano

that’ nit rogen may option subst ituted roup
hydiogl etnﬂedrofrredmxmﬁmn\ﬁaaﬂim@é @ahag@ylmto@@owm@ue%& salkyl,

P eSS ST B b R0, P i,

N, Ngg{ %ﬂ‘l?}l}}amﬁiél @?Qd]l@cﬂl'()ylaﬁ'ﬁn@w g | gall QﬁBMﬁSﬂy'

Cl 6al I canoyl

N,NgE1. Mﬂﬂh mm;/l; C[\lsaél@ﬂS(él, Wbyqe)raq:ﬁsﬁ)oto 2 1 6a1koxycarbony1

N-QephalPie it mg?lky‘iﬁjﬁ?@@%@? g uponameo
carb@&yo@ﬁllkzyl @(1@)@0@0@15{2@ whereirsR) R'G %, R, R16 and R independently of

CL 6al | coxycar bonyl, N (Cl_6al kyl ) sul phano
each other may be c))/ptlonally )s/ubstltute(d on carbonybyg one OE‘ more){{ ; and wherein if said

heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R*;

R’ R, RS, RV, RY and R* are independently selected from Cj.¢alkyl, C;.¢alkanoyl,
Ci.¢alkylsulphonyl, C;_¢alkoxycarbonyl, carbamoyl, N-(Cy.salkyl)carbamoyl,
N,N-(C.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
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N, N-(C 1_6al kyl ) 2sul phanoyl, Cl1_6all cyl sul phonyl am no,
carbocyclyl or heterocyclyl; wherein R5 may be
W pikosmbt y substituted on carbon by one or noPET/RB8(06/000334
and wherein if said heterd¢yclyl contains an -NH
noi ety that nitrogen may be optionally substltuted by
R‘%’%{Qum selectgd fromRL7; 10 n is O,
aifn »th al%daRu aadependantlg cab athes néadnlﬁ’ Qﬂnoﬁﬁw %Urbéfﬁwed on
® are i ndependently selected from
carb%xgoa/r 0g en, gnn nitro, cyano, hydroxy,
t rRT“Iatnd Mﬁmh@dqpcnmmeeleciad froxyhalc,anitoa oygha, hménowpt 0,

oo B s S e .. v
Co. 6a@g}& cSadik MRy, I, Mk &y Ry K WL )G %‘éﬂ(ﬂ%mmo

al kano ém no, (Cf al kyl ) car barmoyl
N,N- Nlﬁi-gémjz_)fmﬂukq,@l%a&abw}mymo E{C@aﬁll]@yll)@(@)@}'\lmer einais

NV B s RIS SR R R kG R or ISR
N-(CS: Qe[lf@;%sﬁ?ﬂh)ﬂnbﬂz waecr &ﬂtﬁ}zﬁﬁylﬁrﬂdyi,@@aﬂcymﬁihahﬂaﬁﬁm R9

i ndepéndent y of” each be optj.onally

Ci. saﬁgbsﬂphomleﬂ’ (@nﬁ@wlmmnwamy@w R o Retgrocyed- Big aiepein R
2 |
and I% tllilcgaglh eﬁ&? gg%% o¥ljler y gﬁég?ﬂlt suNs_{' 'o‘ﬁtcﬁrﬁolﬂ% one or more

€ opti ona red” y a group
R?; sl whérenh if s0dhet2okI9 cdibainsRinl-NHRIRoief1that iRi6geandayidoptionally
are | ndependent ly sel ected fromhalo, nitro, cyano,
su SHWW gropp selecspdieddxy, amino, carboxy, carbanoyl,

gﬁgﬁ RZB 2P ?@mﬁffi g;%s%egéﬁ}deg%%gel@&éd £6/W direct bond, -O-,

N(ERED-, GG?K(B)inWRéW(ONMLN& ) -PE@)eneNH=CH-, -SO,N(R*)- or

_N(Rf\l_)g@(l-cé&ga%?eg%ki&)h% ﬁ?m‘;?n&ﬁgellmgghkaarg ?IYdepencfg:nﬂy selected from hydrogen or

C.. 64}1&1(3@ &ad-beyl ) 2car banoyl, Cl.6allcyl S(Oa wherein a
I'S to 2, Cl. 6a||coxycarbon

(218? is Gelledxtydl frgm Ipﬂhtam YN, zlmilrgaﬁ,l tfinypmethsrs ngifjuoromethyl,
i R R RS AR sy R AEHEY 8 oy gy oo

acet&3y3 meflH@aiAe cethy 1¥méfo, d@@dﬂhylﬂhhﬁ[ diesehy14p€in0,IV-ingetiall4¥-ethylamino,
substituted on carbon %% one or no wher ei n

R20
acetylpmin, §-mpidykpdaipoyl IV-eBrcabARoRh M. %@m?fb}ﬂg?fgalﬁlﬁxk
NN-gﬁe?ttlg;g?a% rﬁ@}i,mﬁ %&%l@-@ﬁ%%r&%ﬁbéﬂ Il‘hé{flﬁqllp yetl?yl@ﬁ@ l1'1|i’¢3‘£h};51Qllphmyl
ethylsatpbjpshdeeyl, pthyisugdionyl, fneﬁimﬁdarﬁaiykydthoxmaxrbaﬂlﬂan oyI

Nty RS HRYh NP L der R od E‘?ﬁ%%%@ﬂsulphamoyh
N‘mQ%ZEW%uﬂﬁgﬂ%%f*m&ﬁ??%@‘é'%b%ég/y'082282
3ekaat/e@ @@33@1 sllay L6 calkagoyl R seallylsplphrugl, §neplicgrycarbonyl,

T e TP B Ao

benza)g,paﬂd‘ig,}@aﬂ@gl@n@ﬁw sel ect ed fromhalo, nitro, cyano,
r oxy
ora pKa aceutlcally acceptable salt thereof.

Particular values of the variable groups contained in formula (I) are as follows. Such
values may be used, where appropriate, with any of the definitions, claims or embodiments
defined hereinbefore or hereinafter.

R! is Ci.alkoxy or carbocyclyl.

R!is Ci.¢alkyl, Cyialkoxy and cyclopropyl.
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trifluoronethoxy, am no, carboxy, carbanoyl, nercapto,

sul phanmoyl, Cl1 _6allcyl, C2_6al kenyl, 5 C2.6allcynyl,
w@06m8180xy, Cl.6all canoyl, Cl_6all canoyl oxy, PCT/GB2006/000334

N-(Cl _6allcyl)am no, N, N (@.6allcyl)2am no,

Cl1_6al kanoyl am no, N-(Cl_6all cyl)carbanoyl,

NN-(Cl 6al kyl ) 2car bano Cl _6al kyl S(O a V\,herelnals

O Rolszlsompqu&yy H’E%’éfﬁyl N- (Cl _6al kyl ) sul phanoyl ,

%(ﬁ Flg 1cyl) 2sul pham)yl Cl. 6al | cyl sul phonyl am no,
Cl su phonyl N-(Cl_ 6a| | cyl ) am no,

ax:%cclqplrep?:&S or heterocyclyl-R36-; wherein R2 10
1R22 independently of each other may be optionally
S £ SORTERO%h car bon by one or nmore R23; and wherein

' f RE& Mef§l 2basy, quﬂroﬁd?@cﬁ“c?@lo%@a yiNH noi ety that

nltrogen iy be optionally tuted by a group
se[Reailadir@ge@m R24; R25, R26, R27, R28, R35 and R36 are

?i@ éjspeelng CrN(e %f%?&% dhyc%%éan?"%m)& ang(cabg:yclyl
- Nﬁ'—}@hﬂ R? 2GR MRAdontlyelet e d fdnRBydrSEe, C, whikyleCnsaRafky and
R30, R31, R32 and R33 are independently selected from

carbnyxnhdgen or Cl 6alkyl and s is 0-2; R23 is selected

?{nl Pd RO ar&hh%p%nd&}f%‘glec%g?% i yydrB %ér% Iy 92[1?5551 nggfraﬁrc)logropyl

uor omet am-no army

S ulRdhad®y lare m&éﬂ’eylﬂentblt selectedrftnn bydrpget, KaxalkylaCetalkoxy and
acet oxy, nethylam no, ethylam no, dinethylam no,
cyclgp@P¥yi ami no, N-met hyl - N-et hyl ami no, 20 acetyl ani no,

N' LY IR eblﬁﬂgééhd Myl eaar R aRRb ropoxy and cyclopropyl.
N- di net ar n%y y,egeN ri di et hyl c%?nbélsr?gylp Y yelopIopy

ﬂ‘étahgl[R Nrealmﬂgpe@dmb«m;dctedrfmrhWMgm ety #Wyityl, isopropoxy and
1m&*t hﬂssul phi nyl, ethyl sul phinyl, nesyl,
cyelgPiP¥kul phonyl , et hoxycar bonyl , et hoxycar bonyl |

N et gdmk@@mﬂboc%lﬂtdwhéué Bit&ﬁ@éﬂ
N, N-di met h ul phamoyl, NN-det hyl syl ham)yl
N- rPetlwhe xfﬁydaﬁwwaﬁwpcs@ilylﬂnéﬁyus hbﬁlﬁ@gezs R24 is

I I
se C alkcﬁ%] ao%éﬁﬁa W% go%ﬁg!#%%g r} car banoyl ,
N (1@I1s @@kd{wl) CﬁJallaﬁp)ahd cwwxem@mnmls hydrbgemy | |
ben yI benzyl oxyc 1Sgon yl benzoyl and
r

phéﬁﬂﬁ baélﬁ?i%ﬂnd ‘HH&?%ceutl cal ly acceptable salt
th?@%’fsogf?&qg&ﬁﬂﬂﬂs\h?h#)%g of the variable groups

cont al ne ornmul a re as follows. Such 30
vaIR}ascmigprbpylwsédi mmedregeaoppr opr| ate, with any of the

RN YA 0
i e R
ﬁl\gpx)(&s —(S}R cyE {]@mcé?pyﬁnd X" is =CR
X% is=N-, X' is =CR%, X% is =CR’- and X* is =CR"-.
X? is =N-, X? is =CR%-, X is =CR’- and X* is =CR"’-.
X*is =N-, X* is =CR®-, X* is =CR’- and X' is =CR"’-.
X3 or X*is =N-, X! and X? and the other of X° and X*are independently selected from
=CR®-, =CR’- and =CR"-.
R? is hydrogen.
R? is optionally substituted C;_salkyl; wherein said optional substituents are selected

11
from one or more R™".
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Rl is Cl1_6al koxy. Rl is cyclopropyl. Rl is
i sopropoxy. 5 Rl is nethyl, t-butyl, isopropoxy or

wey@bog3epyl . R2 is hydrogen. Rl and R2 are PCT/GB2006/000334
i ndependently sel ected fromshydrogen, Cl_6all coxy and
carbocyclyl. Rl and R2 are independently selected

from hydrogen, Cl_6allcyl, Cl_6allcoxy and
caRpdcirt by 02¢® R1 and R2 are “independent |y sel ected

fr ‘Rmﬂ" R0 %&h@glﬂﬁ( 8x¥, AM §rl C@/Hér&ﬁrlﬁﬁﬁe{y be ﬂloﬁﬂl@y R%stxtuted on

are in epen I'ect ed from hydrogen,
carbﬁ]m bgahk omylownﬁl ; wheleR S p@/stelecm;l foorol by oaye

PRI ol oL L RS SR OB A on

carbBM@ QHE By m’&% ]!ﬂyl whérefit ¥lis sdl&%ri@cﬁﬁhgdl@ﬁﬁ and R** is hydrogen.
cyc oprogy is Cl-6alk ar bocycl yl and I'S

hy®'egeR’* me 1¢®p@1deaﬁy kelpcte @,gh YREDEPn OF Cgﬁqulgdcybprym R*and R*
SPITE ATRNTO e e e

seleiy@ hopr@pldxyand R2 i's hydrogen. 20 Rl is Cl-6al koxy
and ,R2 is h Rl is |sopropox ,and R2

d .
hy & ytslecre oMV BingP s F BV v e R suayherangiepplissepbptituted on
carbofi %ﬁ Flp gf(kﬁgper Ray%&@{rpﬁylls 1P gr op gen Rl is

| SOPropoxy ofr cyc and R2 is
hy dt%gmhected%oﬁ(hydﬂ)ghh or M2thiyl wiERBa R Xgyite opﬁlél@allyas‘ubstlmted on
X4 is =

cartgy by e g Ry hpiei” s leclecCgpip iy 8 g hyffgen
;(4 R*Sind ﬁm@re ind énde‘ﬁ'%y %blecté@ frbﬁl en o}(%le't -V%emmnd R

Is =CR1 is =N, andX2an %eot er ..
maydfe meemndienxlézaxp@onadbeq@émwmoy cgénloeéxyeme for grere BO; wBRBin R is

seleg CoP IBAOCL Bal kyl : wher o n sai d optional
S o mSeii s omanmanyo L1 VO
is selected from hydrogen, methyl or hydroxymethyl and R™ is hydrogen.
R* and R** are independently selected from hydrogen, methyl or hydroxymethyl.
R* is selected from hydrogen.
R* is selected from hydrogen or hydroxymethyl.
R*is selected from methyl or hydroxymethyl.
R* is selected from methyl or hydroxymethyl and R** is hydrogen.
R* is selected from methyl and R* is hydrogen.
R* is selected from hydroxymethyl and R** is hydrogen.
A is a direct bond.
A is Cyalkylene; wherein said C;.,alkylene may be optionally substituted by one or
more R,
Ring C is carbocyclyl.
Ring C is or heterocyclyl; wherein if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R';
Ring C is carbocyclyl or heterocyclyl.
Ring C is phenyl, pyridyl or pyrimidinyl.
Ring C is phenyl, pyrid-2-yl, pyrid-3-yl or pyrimidin-2-yl.
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16 R4 is not hydrogen. R4 is selected from hydrogen or

ClL 6allcyl; wherein R4 may be optionally substituted
wWo@ro06osa3bon by one or nore R12; wherein Rl12 i SPEEGBR106I00334

fromhydroxy. R4 is selectdd from hydrogen or

Cl_6al kyl ; wherein R4 may be optionally substituted on

5 car bon by one or nore R12; wherein R12 is sel ected

fergr@bFrR%@’}Yand R34 is hydrogen. R4 and R34 are

in 1. sel ected from hydrogen or Cl_6allcyl;
ﬂ?% g}&dry{d R34 may be independently opti onaIIy

suhﬁigl(twlgmdeinybar bon by one or nore R12; wherein R12

ssel h R4.is_ sel eq
hy B Bige ok St Rle: it pinon s g Lﬁf’jl? o or
carb%l@ﬁﬁ'ﬁsm e@fh 10 carbon by one or nore R12; wherein
s sél ect ed from hygroxy R4 is selected from
hij ag eB(QNRE)-hyhereihBr 65 hydRageray be optional |y
ﬁitlt ted on carbon by one or nore R12; wherein R12
cEed from hydroxy and R34 is hydrogen. R4 and
R3R5 sts@lelcféd&ﬁﬁlﬁ] desio, YootEhiaRioethebylamindydcodepropyl-R*-; wherein RY
. methyl. wherein 4 and R34 may be independently
is - C&;@Nénél-lvyhei@bﬁltsdb’é@géﬁ carbon by one or nore RI12;
?\s 2 is 15 selected fromhydroxy. R4 is
sel ecCt ec? Tom hydrogen, nethyl or hydroxynethyl. R4 is
seRé it setkcteddror Yidomg ecetylaminoy mesylainjmbrarncyoieptopl/lcarbgnylamino.
R34 is hydrogen. R4 and R34 are independently sel ected
fr8ﬁ§@%ydrogen met hyl or hydroxymethyl. R34 is
> h ected from hydrogen. 20 R34 is selected from
y

rogen or hydroxynethyl. R4 is selected from nethyl
or nhytl DD2y\IWhQIhI}71|the Rlugso S naast eacthe Smm: edififprendr

dr.oxynet h el ect ed
f¥8ﬁ§ ﬁ’e‘?ﬁ??%&h i q%gsﬁ?@ lbegtgg Satpg of lﬂlggelnzct :g fe rom
hyﬂﬁ@ZWrBMHh@MuMW&nW@@%ne o28iflreng a direct

bond. Ais Cl 2al kyl ene; wherein said Cl_2al kyl ene may

be Rifg €and(RYx mb@f:t foaméldﬂwonhﬁé% iwhepgin ErerHupTREipyp s para to the
c boc Ring Cis or heterocyclyl; wherein if
Agfé’%Pa?ﬁe ero@jclyl contains an -NH noiety that 30

ni RIQHERNTER oot fomal4-flusoplsdniy, wtﬂambrbpyral Zrybup

selectedfroleS Ring, Clis boc

w&l@mw 127}' 5- ﬂpp;p@y@rql@nﬁhgngﬁ{ g nae%}ylag}mophenyl
6-ﬂ1.9%5153mdd3-9)/, 4= fluoro-3- acetylaminophenyl and 4-fluoro-3-cyclopropylcabonylamino.

Ring C and (R”), together form 5-fluoropyrid-2-yl; wherein the fluoro group is para to
the A group of formula (I).

R®, R’ and R are independently selected from hydrogen, halo, nitro, cyano, amino,
carboxy, carbamoyl, C;.¢alkyl, Ci.salkanoyl, N-(C;_galkyl)amino or carbocyclyl-R*-; wherein
R® R’ and R'? independently of each other may be optionally substituted on carbon by one or
more Rls;

R is selected from hydroxy, amino, N-(C.¢alkyl)amino, C;.salkanoylamino,
Ci.salkylsulphonylamino, carbocyclyl-R*’- or heterocyclyl-st—; wherein R'® may be
optionally substituted on carbon by one or more R?; and wherein if said heterocyclyl contains

an -NH- moiety that nitrogen may be optionally substituted by a group selected from R*;
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Ring Cis phenyl, pyrid-2-yl, pyrid-3-yl or

pyrimdin-2-yl. WD 2006/ 082392 PCT/ GB2006/ 000334 17
woRevg/ 02395 phenyl. Ring Cis pyridyl. R ng CQPCEGB2006/000334

pyrid-2-yl. R5 is selected18rom hal o,

Cl1_6al kanoyl am no, Cl1_6all cyl sul phonylam no or 5

carhocycl yl - R37-; wherein R37 is -C(O -. wherein
Rs?bgi 15 5¢]gcipd e, halqgming, Ehﬁ@lwla&f\f-&s@&éfﬁ%amm om
o ] i L EI91-RES- BY Bbtedk PaVI-R TS Anfierein R

O or A R B R R ol
may b6 ofSoniadlyfsiibmituted R carbos by ent exmbredki’s | uor o,

acetyl am no, .nmesyl am no. or _cycl opr opyl car bonyl am no.

ni Ol.lsﬁépf:é}eqlfm’i’i‘ 'lségﬁlqulpg?n\%herei n the val ues of R5

Mg e dihehgamodr pbhflesnt . 15 n is 2; wherein the

val yes_o ma%bethe sanme or different. nis

f 3:
WhBF eR¥, RircandR i ets inderradently selcted drosmmdirest band.+EXQNER’')-,

' C t oget hegsif or.ms4-f l.uar [l el
e P ST LA e OGRS st MR8 iy arogen or
Credityl: Ring C and (R)" together form 4-fluorophenyl,

5-;{Fuc§ropyrl'bd-2_- |, 20 3,5-difluoropyrid-2-yl,. i
5- Rl Jorasgyk | mednar:pzn@qn:dwelpptsé fignpbydsegana halpoHersyeno, amino,

- {1 VI O .48 o 18- ]
carbfipy1 43 ERAIE ipdtotn &1, KB rERIHEAT) SOR06 Bifler 329 be
optidmaye stisstinfted on Sarboiby oypeyor we2-R/F; whidreinei n t he fl uoro

roup. is para to the A group of farmyl ). R8.,. R
anf Hs eélsgtsd RBsR AR aRaY g &-?%lﬁﬁﬂﬁaﬁ%’agﬁmo or
heteﬁ%&&g‘-ﬁm-'rv%er&}iwbma?m: Q?tionﬁ?l? BItRAXY on €AHBABY YBhe or more R¥;

sH
C1_60 cyl, Cl1_6allcanoy Cl_6al kyl )am no or
caRboispolid; aB25- ; wherein R8, RO and R10

I ndepen f each gghe be optionally
su&t]ist'g@ (gills)bé{‘&’ﬁﬁqﬁn 118h¥5rr§§en.m)r e R18; R18 is
seRéatohdfr'® me_h»i@léﬁaméefﬂgmmeted IRofChy 8 dng Y@ Elilero, iodo, nitro,

Cl_6al kanoyl am no, _bal kyl sul phonyl am no, . . .
cyaneafipiey edryexyReabampylhaictbdserrgnyl AounyL, mstlaminpiisonsggylamino

o A SO RS KA OIS Bt G oy Pt
substituted on carbon by one or more R';

R is selected from hydroxy, amino, methylamino, acetylamino, propionylamino,
3-methylbutanoylamino, mesylamino, cyclopropyl—R27-, phenyl-R”—,
tetrahydroﬁlran-Z-yl-Rzg—, furan-2-yl-R*-, pyrrol—2-y1—R28-, isoxaxol-5-yl-R*-,
isoxaxol-4-yl-R*-, piperidin—4—y1—R28-, thien-2-y1-R*-, pyrid—3-y1—R28~, pyrid—4-y1—R28-,
tetrahydro-2H—thiopyran—4—yl—R28-, morpholino-Rzg- or 2-0x0pyrrolidin-5-y1—R28-; wherein
R®® may be optionally substituted on carbon by one or more R%; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R*';

R? is selected from fluoro, amino, methyl, dimethylamino,
N-(isopropyl)-N-(mesyl)amino, N-(ethyl)-N-(mesyl)amino, phenyl-R**-, thien-2-y1-R*¢-,
thien-3-y1-R*-, pyrid-3-yl-R*- or morpholino-R*-; wherein R* may be optionally
substituted on carbon by one or more R*;

R* is selected from mesyl;

R? is dimethylamino or phenyl; and
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an NH- noiety that nitrogen may be optionally

substituted by a group selected fromR21; WD
wQo@6/081832892 PCT/ GB2006/ 000334 18 Rao i s sel er€EAGBR606/000334

hal o, am no, Cl1_6allcyl, NW(Cl _6allcyl)2am no,

Cl. 6al kyl sul phonyl -N- (C1_6al | cyl ) am no,

cargoc:yscl ys or heterocycly

el bR a@ﬁaﬂff gredugrpendanily deibsted Bopunds i B o (HBIB™ -
TSR AL o R g b o s

methgt.e i ndependent ly selected froma direct bond,

RO e et SENOETR LT, 20 cyane
amin; %Gaq’ﬁ’c%])!%%rbarﬁgyl B%t}ﬁi[‘ QSo%il&by?rf@nhﬂdﬁxﬁﬁﬂ%ﬂhszeiﬁblﬁﬁirﬁﬂo or

rogen , nit cyano, am no
cyclapaohaSy wanginR’ Gﬁlalng}[& mldep@ldﬂntmOf eroh aﬂp@r mmbe optionally
b I.n pend ntI of each qther may be optionally
substtyfrcqn; GaF r@ﬂ%% ‘one or nore R18; wherein R18
| Sp¥el eqtqet fréﬁrﬁyﬂfﬂ)@%mfﬂo,_ﬁ@mymrlb %bt@&mmo prop10ny1am1no
Cl _6al I cyl sul phon}(};a amno or heter ocycl
3-mefindbetanoyRuBinApIpCsdaBPHPi BiTtAPKgPYS RSt PHW&B on car bon by

teﬁaﬁ@%ﬂ%—r ?Ra\incq)fé%aenﬁghgl 3‘3@8 r o&g zlﬁsﬁg%&ﬁg n%l R10

lsoxaa{owym{éExep@eﬂmhw-ylel{@gttmdnﬁmm% oynganyl-KFy pyod-4-yl-R%-,
car bo

chl oro, iodo, ni
tetrabyédae%shwpywwﬁ i slaawg\awo 6 ORPIORORBFfinFr R wherein
18 )
R OB AT e B P PRLE o AR

heteaipayl dontadak amnI\Hﬁrrhmntyu;zatom‘eogﬂn mayr e ABmalkpsusBtutes by a group

cted, from hydroxy, amino, methylan no,
Sele“zi‘{ef }m’no propi onyl ami no,  3-net hyl but anoyl ai ni no,

WER% i2E188ed FBE] BRSO FhYxlxmBZfKethylP henechyl R,
tetrahydrof uran-2-yl - R28-, furan-2-yl-R28-

N- (1qumﬂ)=ﬁ(yksmlno,ul%fﬁtby&bw Gaepyhmmizo, phenyl-R*>-, thien-2-y1-R*,
hien RRER 5 iR g PR HoAE s HheliEPR? ey b pionalt

subshﬁitécp&yéﬁ%&l) Mtl&ﬂiljldh%lkz%k yl - R28-, norphol i no- R28- or
oxopyrrolidin-5-yl - R28- wherein 25 R18 may be
op&i olﬁéPlle‘}ﬁeéﬁBg’tm?ﬁ}‘(laed on carbon by one or nore R20;

anﬁw‘@%rﬁétpylaﬁxt %he tglg pcyclyl contains an NH

noi et e optionally substituted by
a 8’ w:ﬁg R bR Yaird mdapeaaamlymtbcml faerh e cliredt HondyrC(O)NR)-,

-NH C?“o Fﬁ@% )Nr‘r%r% ; 3ﬂ| ﬁ%}e 1ndependent1y selected from hydrogen or

met}%l(et hyl ) - N- (nmesy!l )am no phenyl R35-,
th|%n2yl R36 30 thien-3-yl-R36-, pyrid-3-yl-R36-
or RnanetmllRn@rméepenmmphcﬁgdrqmyycbég@pﬂumaPhlyro nitro, cyano,

amino, carbamoy] and methyl; wherein R®, R’ and R independently of each other may be
optionally substituted on carbon by one or more R'®; wherein

R'® is selected from amino, acetylamino, mesylamino or 2-oxopyrrolidin-5-y1-R28-;
wherein R'® may be optionally substituted on carbon by one or more R%;

R% is amino; and

R is -C(O)N(R")-; wherein R*! is hydrogen.

R R® and R'? are independently selected from hydrogen, fluoro, chloro, iodo, nitro,

cyano, amino, carboxy, carbamoyl, formyl, methylamino, hydroxymethyl,
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substituted on carbon by one or nore R23; R21 is
sel ected fromnesyl; R23 is dinethylam no or phenyl;

W@ M€232006/ 082392 PCT/ GB2006/ 000334 19 R27, PRRBB2(R8H00334
and R36 are independently g2l ected from a direct bond,
-C(O N(R31) - -NH=CH or -SO2N(R32)-; wherein R31 and

SR T A TR a—

R)- QY%B%&ldlﬁJsuﬁfdarboﬁb aRfifom&hil 0, cyano, 5 am no,
carboxy, carbanoyl, nethyl, 1Sopropyl, fornyl,

(S)-Pexhyyreotiduo 3-yil-serhooplpnamomdhydy  cycl opr opyl - R25-;

RSty B prag R 3%”03'8%01%y1§%3'9%}y5%8m%ﬂ

mesth&iindRéh s nepetihestethiD 'Ehlﬁk\b@[a%ﬁﬂemé‘{'l‘iy met hyl am no,
acetyl am no, propionylam no 3-neth but anoyl am no,

yrxdésylrc@ﬁbqulam;ly@mgt,byb |§ydlmp@171am1pmm@|—%/ tharbox]}@ammomethyl
-m&j)thgﬁﬂ%lpg&%{ ﬁ%gargoﬁg%%ngégmlb’gh&ﬂ )p?ﬂ&%lg%’l-caﬁgo%ylammomethyl,

-mb&@ﬁmkolﬁ—yl cdi@c&ly,larﬂmsml’ethg}l ihién-2-ylRafbonylaminomethyl,
thien-2-yl- pyrid-3-yl-R28-, pyrid-4-yl-R28-,
4- dlfr@flwéqwlapwwcmoaﬂymwww st- nor phol i no- R28- or

R18 may be
2- (I@gtl oﬂ%ﬁ W@b@?%ﬁ)g Iamlé\ér}g one oryrmre R20;
2- (Dé@dhemﬁhylaz-d\h(mésybalmmo)mw&rmnymbmyl cont ains an -NH

R B RN i Sy
tetr:ih'ylelﬂﬁ%]—tﬁl@b*{“&@n-mtd%onyﬁhﬂﬁérﬂé‘thﬁm no,

nmesyl )am no

I SOPro
2- (thlel(l-@tsﬂ)ﬂlcytg'{}a(hmﬂanymﬁbyl Ditidiap-3-RBBcetylcarbonylaminomethyl,

-pheny%ﬁ%l?%éar%gma%?-@ﬁhgﬁﬁl-ﬁget}%p%@q%cr?&?i?]g}momethyrl,

4-digielsldrhinbBshzoylapidathdypleaflsOhhoByflemBddietdd, R21 is
sel ected fromnesyl; R23 is dinethylam no or qunyl

2-arging-ronet Yﬁ@@nom@anmetmlecw@rpwdé%b%éﬁmwn@ vbct ed

pynfpg%g}l{i?ﬁg)gglﬁ?ﬁmwerel n’ t%%ﬂ %22 Zre | n@%en me 11y1

furan€l-gledaetobriytamnn biyelthpl eyclopropyﬁemlbhénylﬁﬁma&,ethm and RlO
(Cycilqgﬂerg]:) Pn? g nde Stlllc%lﬁﬁlg a?n%tggﬁqﬁgr ° %g«alg y aéwgloﬁg{hg@ fisopropyl,

lsop\p@;@qgﬁlﬁoggmea%@ﬂﬁomo |ndependently of each other may
OR%I onaII substituted on carbon by one or nore
ngi

anckRn am&dﬁpelﬁemtécsewtefdrfmm aprilrogen, dlveros chlvrpy mjtro, cyano,

amino Schb%)rpy,nc%rlgarmoyl (}XHH%r %hyfjalnﬁng }Xl%lroxymethyl acetylaminomethyl,

(2-aminoacetyl)aminomethyl, (2-morpholinoacetyl)aminomethyl,
(R)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
(S)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
(R,S)-2-oxopyrrolidin-5-yl-carbonylaminomethyl, isoxaxol-5-yl-carbonylaminomethyl,
mesylaminomethyl, morpholinomethyl, benzoylaminomethyl,
pyrid-3-yl-carbonylaminomethyl, 6-dimethylaminopyrid-3-yl-carbonylaminomethyl,
6-morpholinopyrid-3-yl-carbonylaminomethyl, pyrid-4-yl-carbonylaminomethyl,
5-methylisoxaxol-4-yl-carbonylaminomethyl, thien-2-yl-carbonylaminomethyl,
4-dimethylaminobenzylcarbonylaminomethyl,
2-(N-(isopropyl)-N-(mesyl)amino)acetylaminomethyl,
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wherein R18 nmay be optionally substituted on carbon by
one or nore R20; 30 R20 is amno; and R28 is

WO G{eP8IBRB) - ; wherein R31 is hydrogen. R8, RO BOGB1®6/000334
are i ndependently sel ected2trom hydrogen, fluoro,
chloro, iodo, nitro, cyan, amno, carboxy, carbanoyl,

2- (&@%@M@@ ml@@acggé%( 8%‘3%Let m 2006/ 082392

—m@%riﬂg%ﬁkﬁﬁqe}‘lﬂrb&wmﬁfﬁ% 1, 2 (pyrld— -yl)acetylaminomethyl,

hol imoacet’yl ) am no
tetrthylpozzldathnppymnMﬂdrqarbbnylanuammcﬂlyll am nonet hyl ,

2-ehigh 2 FER s ol 53&«‘1’%%%—3/%%%%2%%?minomethyl
3- plieﬁ?l’b%‘f%nﬁalﬂinbﬁﬁﬂﬂ@ w{mmmgrpmﬁéthyﬁmmwmﬁm&wl ,

nor phol i nonet h benzoyl am nonet

y
4- dlwthyéar@nybenzay%@mmr@ﬁﬂlylo}?@ﬁkﬁul,phonylammomethyl

| - th
2- afgmg-%%ﬁﬁ% no ?Paéngom%hgl ¢ (IQRIr o q??rg%’om}é Hyl,
pyrﬂ@}LQJ}Q—cérb)bhylaﬂlﬁlhﬁxﬁbtlhﬁmeﬁ@lmmﬂhna yl-carbonylaminomethyl,

5- met hyI [ soxaxol I - car bonyl am ngnet hyl
furapiy-glcapbenylaninggai IY ﬁyﬁer»ﬁ@pw;v phonylammomefhyl

B e E

iSOpZG}Z(}’Ml’(ll}Ilb@ﬂﬁtdﬂ}{yﬂi)l’HlNO( nmesyl ) am no) acet yl am nonet hyl ,

%- E@;ﬁb gri‘cgﬁm a? éﬂ?@%ﬁ %b%g%’cﬁr% nOihnSrt hgrll,’ﬂuoro, chloro, nitro, cyano,
amlﬁ@tc%ﬁﬁﬁf%"yp a%i“n&ﬂé 'au?ymmmonfea{mﬂaéymlﬁ&mwl

hi en- 2- ; acetyI carbonyl am nonet h

2- prytrhhélln By arﬁanﬂawmdbmdynéﬁa ﬁmmabgtyl,)ammomethyl
2. (e BorBLRT R HOPR BN st Srma o frssgpfporo and cyamo.

4 dr Hﬁf@ﬁéhﬁﬁlfﬁﬁmrﬂ@& af1ihe emkehiyh there is provided a compound of formula
(ghenyl sul phonyl ani nonet hyl ,
(D (2s denieted Bergix 4DV OUWVREEBYM ani nonet hyl |
CYR! Y,
py?i 81%139 a}r& %g?%%%%@g’mﬁg%ﬁégﬁ&fl hydrogen, C;_¢alkoxy and carbocyclyl;
t etX3ah)DG4r19f=N AXE 2rdyX? ami the oiteaot Xdamt Kdre independently selected from

B - carponyl am nonet hyl ,
Céy’c‘r 8% %I phonyl ani nonet hyI , 20
(Cyl{ﬂl@ﬁ{,&ggéﬂ m no) net hyl, net hyl am nonet hyl,
tri fI uor onesyl am nonet hyI i sopropyl, _isopropylam no

or Rid helecied fiom HR8rogRs oabilsatity; whereinRfopentienptionally substituted on

S bectedfro lwydr ogen, fluoro, chloro, nitro, cyano,
Carooth W Pme QL HIS6% 7, >carbamoyl, fornyl, nethylam no,

hy dCoxympRkdpeh; acetyl am nonmet hyl,
(2-am noacet%;gz;am noi net hyl ,

( 2-Arisrgptitsict e et yl ) ani nomet hyl, 25
(R i n-5-yl -carbonyl am nonet hyl ,
(S%Rlﬁgg:ég%ﬂ;bpgﬁbgi n-5-yl - car bonyl am nonet hyl ,
R’ is halo;
nisl;

R® R? and R are independently selected from hydrogen, halo, nitro, cyano, amino,
carbamoyl and Cy_salkyl; wherein R®, R’ and R independently of each other may be
optionally substituted on carbon by one or more R'%;

R is selected from hydroxy;
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(R, S) - 2-oxopyrrolidin-5-yl-carbonyl am nonet hyl ,

i soxaxol -5-yl-carbonyl am nonet hyl, nesyl am nonet hyl ,
woreroplogd3pnonet hyl , benzoyl am nonet hyl , PCT/GB2006/000334

pyrid- 3-yl - car bonyl am nonetdyl ,

6- di met hyl am nopyri d- 3-yl - car bonyl am nonet hyl , 30

Syﬁqgﬁ?@g ipt?a yr %yggﬁbh%ﬂégg%ﬁﬂ ?_gaﬁf(;]lgllﬂbhonylamino or
- e b . i | 2,
hetef%?il%‘ g SRR %&%%%1%&%3 8% lcarbon by one or more R,

yl -'carbonyl ani n
- ®*histamihamndobenzyl car bonyl ani nonet hyl ,

4
2- (Pk (i 1).- nesy| ) am.no) acetyl am nonet hyl, WO
200! %ség‘gg\?%m‘gfgﬁ%i%o@zﬂm%ﬂﬁ |
or aBhkibheclieARy Biudebrbl RS G no) acet yl ani nomet hy!
- mesyl pi peri di n-1-yl car bonyl am nonet hyl ,
2- (Tixpreffere 3n ¢ fyrihes pseghdiiberitvigption there is provided a compound of formula
tetra 0-.2H: t hisopyr an- 4-yl - car bonyl am nonet hyl ,
O G SR oyt am nomet hyl
2- (' hine R? 3re/infignatiyttaschenl famh hpdrogdy IC, «flkyl, C;.alkoxy and
3- phenyl pr opi onyl am nonet hyl ,
carbpeyqlglhenzoyl - N- net hyl ani no) acet yl ani nonet hyl ,
4- dbnithyl afg neb ' 3 4ore i
phg%;ﬁ?s}g?{%) hgﬁ n’n)? aﬁ%@%% Pﬁ‘i@lt S and Xare independently selected from
=CR?-, a6 RToaid #E€RMYJ but anoyl ani nonet hyl |
cyclsapy opyl car bonyl am nonet hyl ,
py dfgﬂﬁég@ear bonyl ani nomet hyl ,

t etpgpy @°ofdnadkpéndently 3E1LQRY B IARGYAY: C,.salkyl; wherein R* and R*
furan-2-yl -carbonyl am nonet hyl ,

maydyedndepeogsatiyippinoiy substitaiedohyearbondy one or more R™;

(cycl opt.o I m. no) met hyl , net hyl am noi net hyl ,

tri }Stfg‘i{l{)er%i%%dam nomet hyl , isopropyl, isopropylam no

or RiB# (yik aatbb&clyR8, RO and R10 are independently

sel ected from hydrogen, fluoro, chloro, nitro, cyano,
anmifads balay banoyl , ami nonet hyl, acetyl ami nonet hyl |

nesy. gi ni nonet hyl ,

2- oxopg/rrol i di n-5-yl carbonyl am nonet hyl and (2-am no
ac@®yRj amd Rnme¢ imdbpentibntRBseldedaisin R¢drogers halo, nitro, cyano, amino,

cartapa b e R £ SR Sufragreatty ORExP R ErTbe
opﬁgigeﬁfyesubait&re%h@%oﬁ b QRPRERErOR S ornula (1) (as

pr et ed herein above) wherein: Rl and R2 are
i ndeperdbatedyfrasehedrord f rom hydr ogen, C1_6al koxy and

o X3 X4 0s N, X1 . h th
oSl 0 R by Pt S ISR
hetelxq‘&;gelyl-ﬂ%ﬁ ; WhEtkAr R * Rayi e dpidhaIGERbstRdted DneaiRBtbythrkiod More R*;

ydrpgen or Cl _6al kyl'; wherein R4 may be optionally
sulB%t issamiae; a9 car bon by one or nore R12; R34 is

hy qim %e-@(O)N(R“)-; wherein R* is hydrogen;

or a pharmaceutically acceptable salt thereof.

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

R is Cyalkyl, Cy_¢alkoxy or carbocyclyl;

R? is hydrogen;

X3 or X* is =N-, X! and X? and the other of X° and X*are independently selected from
=CR?®-, =CR’- and =CR"’-;
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25 Ais a direct bond; Rng Cis carbocyclyl; R5 s

halo; nis 1; R8, RO and R10 are independently
w@edoeossd2 f rom hydrogen, hal o, nitro, cyano, aPr€TGB2008000334

carbanoyl and Cl_6al kyl; w3&rein R8, RO and R10

i ndependently of each other may be optionally

substituted on carbon by one or nore R18; Rl12 is

seRe#tlydrdgeBm hydr oxy; WO 2006/ 082392

PG4 121 4 34
Cre Ay A hdef Eh AR e f ORI Wherein R and R
may ibeumfepegdehﬂy eﬁz@mﬂymmmmd &1 &arhary b enopt moredR fywherein R i
‘?ff% ted on carbon by one or nore R20; R20 is
selecy HEPX98 is -C(ON(R3)-: wherein R31 is
hy@ﬁ‘é’g%ﬁectb%nef a pharmaceuti cal | y acceptable salt
thereof. Therefore in a further aspect of the
inRZeIg(EmatrbIEWelyls provi ded a conpound of formula (I)
g‘e :lﬁ%‘gt ed herein above) wherein: RL and R2 are
ntly selected from hydrogen, Cl_6allcyl,
Cln(igikoxy and carbocyclyl; 10 X3 or X4 is N, X1 and
X2 @ncg the other of X3 and X4ar e i ndependent |

Redt eandfR o are indgpgndentlymolecigd @rondp;g@ogenRgalps%tro Cyano, amino,

carbﬁﬁ/}}:j cgl%g&bgﬁét%[} IIB?E@@;E&% mg?@@e %&ﬂg&%mé%%%S%cgﬁq{m wherein

RS, Rgrtdﬂrlelﬁ deRpindenidy bbeuhlophes uhgthietoptienhllyrsubstitbied obyaroe by one or
grore R12; 15 Ais a direct bond;, Ring Cis
mOf%Br bocyclyl; R5 is halo; nis 1; R8, RO and R10 are

| ngepg 'ggl@&EJi Yro Sﬁﬁ aﬁﬁﬁU“]\b(ﬁCg NG, am? #al o 6a‘]]tatnb?lam1no

cyano, am no, car banp lg i qé 8,

Ci. eﬁ@ylalﬂdhmmmdwnm R ebr bﬁeﬂ@cyﬂﬂelil na?y/hem@n may be
ubst ed on car e .or
optigggdy ebileE PR R PPERY FyePeore tRrata MREr Bt B! Forghfyot contans
an -RAL BdietFiha6 alttozan ey aiopondly, sGBdtines bl Rhpesud wechd fedm R™;
R? is selected from halo, amino, Cy.¢alkyl, N,N~(C.¢alkyl),amino,
C1.salkylsulphonyl-N-(C;_¢alkyl)amino, carbocyclyl-R*- or heterocyclyl-R*-; wherein R*

may be optionally substituted on carbon by one or more R*;

R?! is selected from Cy.¢alkylsulphonyl;

R? is dimethylamino or phenyl; and

R¥, R® R and R* are independently selected from a direct bond, -C(O)N(R“)-,
-NH=CH- or -SO,N(R**)-; wherein R*! and R* are independently selected from hydrogen or
Cisalkyl;
or a pharmaceutically acceptable salt thereof.

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

Rlis C1.¢alkyl, Cy¢alkoxy or carbocyclyl;

R? is hydrogen;

X3 or X*is =N-, X" and X and the other of X° and X*are independently selected from
=CR?®-, =CR’- and =CR'’-;

R? is hydrogen;
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het er ocycl yl -R28-; wherein R18 nay be optionally

substituted on carbon by one or nore R20; 25 R2 is
wa@einaos23and R28 is -C(O N(R3)-; wherein R31 i SPCT/GB2006/000334

hydrogen; or a pharnaceuti2¢al |y acceptabl e salt

thereof. Therefore in a further aspect of the

i nvention, there is provided a conmpound of f ornul (1
( agg é@‘bﬁ%t &g 1qq@p@q§n%§ﬁ}@}e%gp&yﬁr_ogg@ op@-faikyqywﬁerem 1%4 and R*
e N e T R R L S
selec)(é&fremihy«i&p@nde’nt ly selected from =CR8-, =CR9- and
=CR10-;..\WD 20Q6/ 082392 PCT/ GB2006/ 000334 23 R3 is
hy drisgéieci®Pidng R34 are i ndependent|y sel ected from

hy @r.Q0€nRs &b bf Btérocydlgr ei n R4 and R34 nmay be
inde%gnésentrl (?yg%?i onaIDIO3C/ substituted on carbon bﬁsone
y

or Rior eeleriee!: fravh dueion aRtPlainino, sss¥emind drreyehonsedybRy/; wherein RY

. [ wdirect. hpnd;, Ring Cis carbocyclyl; R5 is
18 'Cﬁg:ﬂggﬁr‘?'ﬁ‘gﬁef?mgg, 1s§gd5?§§ﬁmo are independent|y
sehgel of2f wRErMMEE 0868 of IRl Ray Y fhe @ame yadigferanii No, 10

car hoxy, capbanpyl, Cl_6al kyl, Cl_6al karh%l, i )
N RCIRGadd | peminfAerepderilyrssisetpd om pdsogenyhalpepiffo, @@no, amino,
i-nd nghe h : 25_, .
carb 3%y, Aafbafih L, AR Gk abo, AEREm Ry DB cRboeyoiylR s wherein
R®, d B smleperdedily bbeachythicn xyay terdptionally substituted on carbon by one or
N- (£C1_6al kyl ) am no, Cl_6al kanoyl am no,
morgR Gal kyl sul phonyl ami no, carbocycl yl - R27- or

heg@* RG¥rekih 1i3aPry e helitb, RIE MRy DEmike, epldienallaino,
subs : and

tituted on carbon gy .one or noi € Rg0; | rein
C1.silkylsalpboriydaneino coacbaglyclybRf ‘aion Betermay LR rovlesrgin R amay be

.Ni . b t [ ituted by. .
VeI TR TIR ReRa —
- 2 i | 1 ) 1 .
an C%I. gﬂ{nﬁyy :tl;alg %&gﬁﬂﬁﬁtﬁﬂé?{héﬁﬂﬁ?gﬁmﬁg ’by a group. selected from R*;
camoisyselegted fdm hade, aneineraespkyls I\ 8361 sallgfip@ine, R20

Y e
mayi & dpitioRilhydubsiitnRdon dattenyly;onand more R*;

R* is selected from Cy.galkylsulphonyl;

R* is dimethylamino or phenyl; and

R? R% R and R*® are independently selected from a direct bond, -C(O)N(R?)-,
-NH=CH- or -SO,N(R*)-; wherein R*' and R*? are independently selected from hydrogen or
Cy.¢alkyl;
or a pharmaceutically acceptable salt thereof.

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

R! is isopropoxy or cyclopropyl;

R? is hydrogen;

X3 or X* is =N-, X! and X* and the other of X° and X"are independently selected from
=CR®-, =CR’- and =CR'"-;

R? is hydrogen;

R*is selected from hydrogen, methyl or hydroxymethyl;
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R27, R28, R35 and R36 are independently selected from
a direct bond, -C(ONR31)-, -NH=CH or -SO2N(R32)-;
wob@ems239R31 and R32 are i ndependently sel ect ePICT/GBR006/000334
hydrogen or Cl1_6al kyl; 2528r a pharmaceutically
accept abl e salt thereof. Therefore in a further aspect
vention there is provided a conpound of
Fsahy%((?%en(as depi cted herein above) wherein: Rl is
Cl_@@slekdﬂ‘ectgémﬁal koxy or carbocyclyl; R2 is hydrogen;
30 X3 or X4 is =N-, X1 and X2 and the other of X3 and
X4£13gﬂweme&ently sel ected from =CR8-, =CR9- and
:ggso-- R3.is hydrogen; WO 2006/ 082392
P C]%EIBB%)/ 000334 24 R4 and R34 are independently
selnelgtleghdrom hydrogen or Cl_6al kyl; wherein R4 and
mpy be, |ndependently optlonally substituted on

car oﬁ Bﬁ}dB ergindpapsndentiyyselqgtrs feom hirdipgen; flugeq, sblose) nitro, cyano,

amnfé%% ocyc P)éxnn&ﬁét? rocl)t}n?ﬂ:l tnogl%g%il’s %&?aec?égétﬁyém

2-oxtdpyarolidinaGgleyibanylaminomesiyll ahd (ramétoacstel) apinopythyR37- ;

rein R3 @) wherein R31 is hydrogen;
or am?’énaf%ﬁwagy aﬁﬁ?@?agferﬁal\l Eﬁgesr%fr ues of R5 may be the sanme
or T8HefdrSeqRh fufiior a@ec?&ﬂth%eﬁﬁ@n th%%@??&m%d ¥co opoungE Sf formula

sel ected from hydrogen, halo, nitro ano, amn
() (@&dmydhcramkﬁdowq)lwhe@ﬁmﬁal kyl, C1_6al kanoyl
(]g 6al,k I)am no_or carbo% %) fZS wher ei n R8,
iR RRYY BYEQRIOPS her ' may be
optRZQQdeIMgaybstltut ed on car bon by one or nore R18;
selected from hydrox

N- (}élorégﬂ g —N},axn ag X @pdgbq: Qé}ﬁb?ﬂ‘ XnﬁtmbX are 1ndependent1y selected from
Iﬁt Qatkyl @u Imonyl al ni no, carbocyclyl - - or

gt er ocyc 8-; wherein R18 nay be 15 optionally

suiﬁtlshydreglergn carbon by one or nore R20; and wherein
sai d heteroc%dl yl contains_ an -NH noiety that

n| t& de B{qgéﬁép?t9ylﬁﬁ’§ﬁqXM%@YBy a group
?:ileg &ad e?(eﬁ'ﬂo?? %‘?ﬁﬁ'ﬁ’ﬁ%ﬁgﬂ rom hal o, am no,

Clﬁﬁmlal@fesubmdonyl I\I-(C1_6al kyl ) am no,
H‘ Rg or heterocyclyl -R36-; wherein R20
BRal 1y substituted on carbon by one or nore
R23¢5 lggugg%’l is selected from Cl_6al kyl sul phonyl ;

nis 1; and

R® R® and R are independently selected from hydrogen, fluoro, chloro, nitro, cyano,
amino, carbamoyl, aminomethyl, acetylaminomethyl, mesylaminomethyl,
2-oxopyrrolidin-5-ylcarbonylaminomethyl and (2-aminoacetyl)aminomethyl;
or a pharmaceutically acceptable salt thereof.

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

R' is methyl, #-butyl, isopropoxy or cyclopropyl;

R*is hydrogen;

X or X* is =N-, X! and X? and the other of X° and X"are independently selected from
=CR?®-, =CR’- and =CR'’;

R? is hydrogen;
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R23 is dinmethylam no or phenyl; and R27, R28, R35 and
R36 are independently selected froma direct bond,
WO GeP8IBRB1) -, - NH=CH or -S2N(R32)-; wher ei PCR8B2@GMH00334
R32 are independently seleé@bed from hydrogen or
Cl_6al kyl; 25 or a pharmaceutically acceptable salt

t he r,eof Ther ore | a further as ect of

g e dseoraiopisorlada Forytd hyg?wdaoxme)thyl

(asy gdepiird-edoier ei n above) wherein: Rl I's isopropoxy

or cyclopropyl; R2 is hydrogen; 30 X3 or X4 is =N,

X1 Ring CX2 pherglit he ot her of X3 and X4are i ndependent |y

seI cted from =CR8-, =CR9- and =CR -; R3 is hydrogen;
gB?r&ct ed from hydrogen, nethyl or hydr oxymet hyl ;

V\DnZi@Q6/ 082392 PCT/ GB2006/ 000334 25 R34 is hydrogen;

sgadlreﬁ) bond; Ring Cis phenyl; R5 is fluoro;
5 R% B pnd R dremdeandanily Mecéndér¢m éwér@g%rﬂmyo, shlogw métep, cyano,

amnf&c%?m g,lrc% ean}ﬁior}/g r@ﬁﬁ@t m%&lé/g ggg{rheﬁ%ﬁ] Oacetyﬁ%nqgrhethyl,

(2- a[’fﬁﬁc)’aicaﬂyl)ﬁmmiﬁﬁ%yl (2-morphohnoacetyl)ammomethyl
2-oxopyrrolidin-5-ylcar bonyl am nonet hyl and
(R)-2oxqryinelidintyy )c&rh%hetlwne hgls a phar maceutical ly

(S)- Q%&S@%ﬁ&#&nﬁg}l a{ﬁgﬁyﬁgﬁm herefore in a further

aspe i nvention ere’is provided a conpound
(R, S:)f2 bmpjmiohdm(fl yl-éaiborq&qmmbmdthyh nmxaxdldiaybc)arbdmfﬂaanmomahyl

th l; R2
mesy BB pogolsome R b ehse e hoRS BT Che bt he of
yrléggp&rmﬁnlhaﬁgﬂhzﬁ @edifﬂebh %ﬂnﬁ@ﬁﬁﬁ j&PB&rb&%’lar%%methyl

rogen R4 i's selected from
6- mhmilpbngdn%Vhyarb@tylmmpmslmamylﬂ*4-ymanrylemn@@tstéﬁl

-me{hyfns x%g(r)loég epc grﬁﬁé%”ﬁfyﬂ%kn— 2-yl-carbonylaminomethyl,
4-dimethylaminobenzylcarbonylaminomethyl,
2-(N-(isopropyl)-N-(mesyl)amino)acetylaminomethyl,
2-(N-(phenethyl)-N-(mesyl)amino)acetylaminomethyl,
1-mesylpiperidin-1-ylcarbonylaminomethyl, 2-(pyrid-3-ylacetylaminomethyl,
tetrahydro-2H-thiopyran-4-yl-carbonylaminomethyl,
2-(thien-2-yl)acetylcarbonylaminomethyl, 2-(thien-3-yl)acetylcarbonylaminomethyl,
3-phenylpropionylaminomethyl, 2-(N-benzoyl-N-methylamino)acetylaminomethyl,
4-dimethylaminobenzoylaminomethyl, phenylsulphonylaminomethyl,
2-amino-3-methylbutanoylaminomethyl, cyclopropylcarbonylaminomethyl,
pyrrol-2-yl-carbonylaminomethyl, tetrahydrofuran-2-yl-carbonylaminomethyl,
furan-2-yl-carbonylaminomethyl, cyclopropylsulphonylaminomethyl,
(cyclopropylimino)methyl, methylaminomethyl, trifluoromesylaminomethyl, isopropyl,
isopropylamino or methylamino;
or a pharmaceutically acceptable salt thereof.

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

R! is methyl, #-butyl, isopropoxy or cyclopropyl;

R? is hydrogen;
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Ais a direct bond; 20 Ring Cis phenyl; R5is
fluoro; nis 1; and R8, R9 and R10 are independently
w@edoenssd2 f rom hydrogen, fluoro, chloro, nitroPCTGRRA®S/000334

am no, carbanoyl, am nonetRyl, acetyl am nonethyl,

mesyl am nonet hyl , 25

2- oxopynr.ol i di_n- 5- ar bonyl am th an

( ziérwﬁ%‘a%ﬁwyﬁ?awﬁ zf?él@ﬁm Stheit WJ%‘@H?HGBQWW selected from
=CRAcceptoah)e-eplt. thereof. Therefore in a further aspect

of the invention there is provided a conpound of

foinhjls’.]aydr()ge)l;(as depi cted herein above) wherein: Rl is

& SR ok sy e o Rh Rt or BB

X3 ARG dtédef orddndependent |y sel ected from =CR8-, =CR9-
and =CR10-; R3 is hydrogen; WO 2006/ 082392
PCRiIGBE09B1awob 331 d-229, pricadd/l PBdyranislin-dddpendent | y

selacted fr hydr ogen,. et hyl aor, hydr ox thyl i LA .

N R e R R R Sk S

i ; nR81 oRY; wheteiRtfe ailaed srdERAMRBNthe KaBe beaifReen,r om

hydrogen, fluoro, chloro, nitro, cyano, am no, ) )

caRpokyandcRy gemipgenendentingelected ] yiragen, fluoro, chloro, iodo, nitro,
cyano) glrél%f@’h g%%g%/}i} icsl%ﬁmﬁlhﬁfﬁewrmétﬁyﬁmino, hydroxymethyl,
acetyAminmpdiloyl] @eanimbyde)ﬁ)dminmiaémyl, (2-morpholinoacetyl)aminomethyl,

R) - 2- oxpopyrrolidin-5-yl-c onyl ai ni nonet hyl , 10

R-L SRR PR BEASEE onyl ar nonet hy!
(S)-ﬁBx@y‘r?o‘lféﬁiQ9&%%89&1&1{11510}%11%@[ bonyl am nonet hyl ,

i soxaxol - 5-yI'- carbonyl am noret hyl , nmesyl am nonet hyl ,
(R, i3 prioplyiralbdin: Jyl-carluykaoyiheme thyhesokgt ol-5-yl-carbonylaminomethyl,

ri.d- 3-yl.- car bonyl ami n th .
mes Qe SRR BEL V0 PR bionmstHorret ny
pyrié-30Arqatidni E@rﬁﬂdiﬂl@th%ﬁ; BJ_«dilﬁ@ih?ﬁﬁﬁhcﬂd}fidﬂcﬂrﬂ—&Hfbonylaminomethyl,
pyri d- 4-yl - car bonyl am nonet hyl ,

6-m6mhehmgnyri§o%<ﬁlx@rbmywrpieams@ﬁ§ Emﬁoﬂétarhﬂnylaminomethyh
sl it SELRP AN D21 sy it
4-dimethylaminobenzylcarbonylaminomethyl,
2-(N-(isopropyl)-N-(mesyl)amino)acetylaminomethyl,
2-(N-(phenethyl)-N-(mesyl)amino)acetylaminomethyl,
1-mesylpiperidin-1-ylcarbonylaminomethyl, 2-(pyrid-3-yl)acetylaminomethyl,
tetrahydro-2H-thiopyran-4-yl-carbonylaminomethyl,
2-(thien-2-yl)acetylcarbonylaminomethyl, 2-(thien-3-yl)acetylcarbonylaminomethyl,
3-phenylpropionylaminomethyl, 2-(N-benzoyl-N-methylamino)acetylaminomethyl,
4-dimethylaminobenzoylaminomethyl, phenylsulphonylaminomethyl,
2-amino-3-methylbutanoylaminomethyl, cyclopropylcarbonylaminomethyl,
pyrrol-2-yl-carbonylaminomethyl, tetrahydrofuran-2-yl-carbonylaminomethyl,
furan-2-yl-carbonylaminomethyl, cyclopropylsulphonylaminomethyl,
(cyclopropylimino)methyl, methylaminomethyl, trifluoromesylaminomethyl, isopropyl,
isopropylamino or methylamino;

or a pharmaceutically acceptable salt thereof.

In a further aspect of the invention there is provided a compound of formula (Ia):



2-(N-(isopropyl)-N(nmesyl)am no)acetyl am nonet hyl ,
2- (N- (phenet hyl ) - N- (nesyl ) am no) acet yl am nonet hyl ,

wa 20088%13pt peri di n- 1-yl car bonyl am nonet hyl , PCT/GB2006/000334
2-(pyrid-3-yl)acetyl am nongghyl, 20
t et rahydr o- 2Ht hi opyr an- 4-yl - car bonyl am nonet hyl ,
2- (thien-2-yl)acetyl carbgnyl am nonet hyl ,
2-(thien-3-yl)acetyl car nylﬁn1nonethyl
3- phenyl propi onyl am n hy |
2- (N-benzoyl - N- net hyl ¥m
4- dlnethylan1nobenzoy|am
phenyl sul phonyl am no FT?I
2- am no- 3- net hyl but anoy Ian1n3ﬂethy
cycl opr opyl car bonyl anj 1nbdi f, 2
pyrrol-2-y|-carbony|§ﬁino wl
t et rahydr of ur an- 2-yl - car bgpyl am nonet hyl ,
furan-2-yl -carbonyl am nongft hyl , :
cycl opropyl sul phonyl am nefne
(cycl opropyl i m no) net hy L hadsam nonet hyl ,
trifluoronmesyl am nonet h [
or nethylam no; or a pharmaceutically acceptable salt
thereof. 30 Therefore in a Runther aspect of the

[ nVﬁQII Qn there is provided conpound of formula (1)
whefein, d’épﬂﬂé? e’aafﬁlélpeil C&bw@}’lab\lﬁ@@m arqgs definpdhergin above.

Wb itk SABEORAY E XA ARIOMNidod Bolbo %Péﬂ%%@a (Ib):

X1 and X2 and the ot her of1 X3Hand X4are i ndependent | y

sel ected from =CRS$-, R3 is

hydr ogen; R4 and R34 a e |ndepe denﬂ{H sel ected from
hydrogen, nethyl or thyl=/5 A is a direct
bond; Ring Cis pheﬂfy yrldIQ2 yl | gyrid-3-yl or
pyrlmd|n2yl R5|ss 4fro Iuoro

acetyl am no, nesylan1no or cgopropylcarbonylanlno
nis 1 or 2; wherein the val ues of R5 may be the sane
or different; R8, RO and Ri* are independently sel ected
from hydrogen, fluoro, i odo, nitro, 10 cyano,
am no, carboxy, carbanoy met hyl am no,
hydroxynet hyl, acetyla
(2-am noacetyl )am nonet h
(2- nDrphoIinoacetyl)aninonek I,
(R) - 2- oxopyrrolidin-5-yl nylanlnonethyl

where) R 2is 0Py drliinb Cirit Ghetlvasab1e @rotpd icn@nitiiyd hereln above.
(R S)-2- oxopyrrol i di n-5-yl -carbonyl am nonet hyl

W@}er 8spert ihe Byygntion, prafestashqompounds of the invention are any one
of the Examples or a pharmaceutically acceptable salt thereof,

In another aspect of the invention, preferred compounds of the invention are any one
of Examples 1, 6, 11, 16, 64, 110, 112, 113, 119 and 120 or a pharmaceutically acceptable salt
thereof.

In an additional embodiment the present invention provides a compound of formula
(I), 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.
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15 nmesyl am nonet hyl , nor phol i nonet hyl ,
benzoyl am nonet hyl , pyrid-3-yl -carbonyl am nonet hyl ,
WG 2a6/823hy | am nopyri d- 3-yl - car bonyl am nonet hyl PCT/GB2006/000334
6- nor phol i nopyri d- 3-yl - car Bdnyl am nonet hyl ,
pyri d 4-yl - car bonyl am nonet hyl ,

t h| ]éﬁn %d{i}fi %{l}ﬁéqng# ﬁjg[p@%% 1= 1%\%nqg)g%trct]xyildés a compound of formula
m, 61‘2(1?\'_ RyduBiohIRERS 1€ @51'9%%0@ NoPQEEh i madac re of a medicament

i sopropyl )-N-(lesyl )an1no)acety|an1none yl,
for @ﬂcw}(eﬁtﬁémrﬁw PFONhYIﬁEIQ)@Imeno) acet yI am nonet hyl |

?%31?(! @8&&%@% l aglvgn 10n prchdes a compound of the
fornhﬂzi (I;rm@rprmahhdehtxwraawabyé s&ﬂh&‘éﬂﬂ k@sB o BRtMMufacture of a

2 (thien-2-yl)acetyl carbonyl am nonet hyl
medseapent (o5 use iy @Eféqtmeeta@ﬁd@ng@ram erBtiigeded agimal such as man.

3-
LT P R ———
fomﬁﬂaﬂlbmirtayﬁhannmhﬁaﬂmab@&ptdmmﬂﬂthémof for use in the manufacture of a

med. hgﬁ%{% n or][ %%%gg%r%éﬁwm Wancers (solid tumors and leukemia),

ﬁbrc?p‘f@llli@ﬁ"t@@%ﬁ& arRenyhan ﬁgﬁgﬁﬁésonasm, rheumatoid arthritis, Kaposi’s
pyrrol - 2-yl - car bonyl am nonet hyl

Sarcm@@,rlathyldngxbmaamk— %ﬂd ahaorhonspiheopatives bthgtoma, atherosclerosis, arterial

resteélo%lﬁ, o%‘%od @%{dgs%g 148 H‘F fgﬁ@%c 1n§l6mmat10n bone diseases and ocular

dlsez(sféy Gﬂnﬂﬂétﬁmﬂ béﬁbl%bﬂﬁhﬁﬁbh,m AR08 RAMR I lsuch as man.
tr| I uororresail am nonet hyl, isopropyl, isopropylam no

or I pdditionah em @dm@nbﬁamme@unvmpnprca@@@mc@mp@us‘ébf formula

. 58y AR, SRR B 18 s RUSILBLASES hcmon

for REH KEB@&QE]/C&&OB% arﬂﬁplﬁﬁfelrhtw% ffedt. NNH X X3 iX4 Rz 1

3?' R )<R34 (RB)TI (la).
nana 1t10na1 embod1ment the present invention provides a method of inhibiting Trk

activity comprising administering to a host in need of such treatment a therapeutically
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof.

In an additional embodiment the present invention provides a method for the treatment
of cancer comprising administering to a host in need of such treatment a therapeutically
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof.

In an additional embodiment the present invention provides a method for the treatment
or prophylaxis of cancer comprising administering a therapeutically effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof.

In an additional embodiment the present invention provides a method for the treatment
or prophylaxis of cancers (solid tumors and leukemia), fibroproliferative and differentiative
disorders, psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, haemangioma, acute and chronic
nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular diseases with retinal vessel proliferation in a
warm-blooded animal such as man comprising administering a therapeutically effective

amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof.
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wherein Ra is nitro or am no; and other variable

groups are as defined herein above. In a further
w@wens230f the invention there is provided a cPOPCBAWG6/000334

of formula (Ib): 1 H2 XWX NNH bl /X4 RR2 HN

R4 R 1<R34 A C(R" 5 (Ib) wherein Rois nitro or

am_no; and other variable groups are as defined herein

abdben afditigna embedigpbthe ragscRBVeHIPE D HAcs methed pEproducing an

anti—%(?gmg*éﬂgé eftfctif) E walh b d R4 a {nfa] Ah¥h leﬁ'ﬁppifn n'éF@ of such treatment
anpl es or a pharnmaceutically acceptabl®e salt
whitheommdises ddininistaing thenidaspedtneffettne domwenbf @ nompound of formula
referred conpounds of the inyention are any one of

. B Epfracepticnly scpepiggle sglatheieds 112 113, 110 and 120

or 18 2R HAkiABEA Yhitb@ineht BRGRREABhSeriRhlprodil& £ armhufbal

addi t1 onal enbodi nent the present 1 nvention provides a
composition nemprfisifga ropound of formpula (Pharapheemadentitdlly acceptable salt

ac table.salt thereof. for.use as dicanent. 15 . .
ey BB R B OR6 BBk ioHL B SaBhlE e s & bxcipent

Pr g lafl @8difiokQ FRDABEN A tHeGé8ehBinvédtion R6vides a pharmaceutical

phar maceutically acceptable salt thereof, for use in
compRgitipg ARG @ comperndafifermntl). argyphasmagentieaily acceptable salt

i ni i on..of i Vi . ) ..
AR B REG L RASHABR 88 e gt o
usehﬁ(hsaﬂiébiﬁNeﬂ'l[‘ﬂmti{sylftp.vi des a glorrpoulnd o{] for][ruI? (1),

or _a pharmaceutically acceptaple salt t reort, or use

" n 10 b SAIAGRA G0 gt AR OB VISt pharppgeutical

: | \
A g L e
theredf, tdgethbr With mtileast(ohy pharmaaseysivallyracreptableaiatyer adibept @isxeipient for

salt therepof, for use in the manufacture of a
use %‘Féfﬁ?ﬂﬁﬁl?%?an&%fe in the treatment of cancer in a

varnfihhogiedesh 2pbIBImeY 6k ResefBivedtidbndRoAdel 4 pradhceutical
enbodi nent the present invention provides a conmpound
comppsitipe comprising a compound of formula (I), or a pharmaceutically acceptable salt

thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient for
use in the treatment or prophylaxis of cancer.

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 for
use in the treatment or prophylaxis of cancers (solid tumors and leukemia), fibroproliferative
and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, haemangioma,
acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune
diseases, acute and chronic inflammation, bone diseases and ocular diseases with retinal
vessel proliferation.

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 for
use in the production of an anti-proliferative effect in a warm-blooded animal such as man.

In an additional embodiment the present invention provides a compound of formula

(1), or a pharmaceutically acceptable salt thereof, for use in the inhibition of Trk activity.
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formula (1), or a pharmaceutically acceptable salt
thereof, for use in the manufacture of a nedi canent

wo 0006082392 N t he treatnent or prophyl axis of caPCEGS2006/000334
(solid tunors and | eukem apl 10 fibroproliferative and
differentiative di sorders, psoriasis, rheumatoid
art hr| t| rcomm, haenmangi ong, acute and

'S S
chrigire@ algaaéi jraent t M%%eahﬁwelat%reg £%% epRround of formula
O, e S B oy 15 e 6 Ryl of
canchirseases with reti nal vessel proliferation in a
vvarmbl ed ani n. In an additional
B aP AORESH DR e T st BB B a0oS CORABEAAE the
forriila {(Or s @an%@ceﬁlhiall}ﬁc{ccé’ptﬁ’ﬁé‘Ei[’é‘ﬁl%férof G864 hsé 1&%%@9&& of cancer in
salt thereof, for use in the nanufacture of
awmbbad@c}]@nlnmbwch@@man t he production of an
anti I 1 f ef f, dd enbod
¢ neb g aBllib SRt Riediet BRGur sl Do BT ¢ SRR Py the
fornilk (1)A6itd pakiiaCRbipdliysdcogptatsiebalt SieRHE, Tor #se iR teasdatthént or
need of such treatment a therapeuti cal | y effective
fgrangers é,s,qbg HHBOW alp%}emgqteéme) )ﬁ rqproliferative and differentiative

pro
: 1t e
dlsoz?\%%‘?{ﬁ@on%?i O SR KO8 st DRLE Rt ik, A and chronic
nephmphthiabsf aihervine, dtheragaiengis, amﬂerlalaﬂsiemoswo AoinSimge dlseases, acute and
adnm ni sterin ost mgﬁo(g of suhtreatmsnt ? .
chrqE ks BAHoR 1ape rentre ond Bod AP STV EOBRNSARP Broliferation n a
warblOb16bded dnlithal S@Ehasﬁgﬁr maceutical | y accept abI e salt
thereof. In an additional enbodi ment the present
i ndapn |adﬁ1tlpnai\md3@§maﬁmﬁtelmcsenbmvcnte)mpre*admcomlmund of formula

. B P iy KB Ol B b S s

prolifefafive affédt) or a pharmaceutically acceptable salt
thereof. In_an additional enbodi ment the present
i nJ@e ﬁ’th émbaqhmmtmhera thasiphibitianoe! Trkactvisais sefaered sy particularly this

solid tunors and | eukem a),
refefsrtgr opr ofﬂt?er aﬁrﬁggﬁgggﬁ@ tgll fferentiati ve disorders,
ps dn |aaeuhsx; emllimhmaltt@vhéraﬂfe hiihibiti®n okaplosdtivity SateCaral to particularly
0. acut chronlc nephr opat hi es,
th“é%ﬁ E%F ggiibﬁ qu tYarterial restenosis,
aUtWhéPE‘ﬂﬁhetré’altﬁ &° Eﬁ & &
i nfl anmati on, E%i(e %rlogfé%is eg an oé u%]lr sagécu\}\?ﬂyhlt refers to
the tregtinant (ovmbylamsmﬁ Iﬁaobtas@mmpinrcana,\msmlbhmmd,emtuwmydbb1ast1c
such as n conprisin nlster ath uticall
teul@HED o TR GTRE | Skesiag BB i lontho Prop Breehs i amydioma,
hepRbed e SpinkFaatit, eePacE PArtet, Evinbd satdb@ie QburoMEbtoma, Kaposi sarcoma,

2006/ 082392 PCT/ GB2006/ 000334 30 In an additi onal
ovarhedC e Btcastiranesy dacdyding wzq’q@ruydﬁeq@t epFicere solarental pangen prostate

cand¥r ?rgclljl.gqlg%la&ﬁmon@ %fra[c%rg bk%@i@&a{n\égr adﬁgr caé@eramelag%ma lung cancer -

nontstraHtcai ing cahta NS, 8ﬁ$nﬁt¢imellllﬁﬁge¢aln6@: (BOL&R dhstric cancer, head
ani rral an ef Lect ive a}%njgunt of .a conpound of fornula .
and ppgk cageety rengbsangete nnhamafhyersangs iacluding papidprydhyroll cancer,
I ' [ '
mesplheRing ACULaL g R O IR endll nf o B SRR by melanoma,
fibresanpoanidcloflingeongdnaa fihrpsavcomsa pithostsaoding dVibye particularly it refers

to p%%?a%) éa%ger In a(ldtitlon more particularly it refers to SCLC, NSCLC, colorectal cancer,

ovarian cancer and / or breast cancer. In a further aspect it refers to hormone refractory

prostate cancer.



t hereof, together with at | east one pharmaceutically
acceptable carrier, diluent or excipient. 1In an
w@odaesspal enbodi ment the present invention pPOVGB2®6M00334
phar maceuti cal conposition32onprising a conpound of
formula (1), or a pharmaceutically acceptable salt 10
thereof, together with at | east one_pharnmaceutically
ac dBptiurhe agpgct pithe pERspRidRYenden pxeuighs @rrogegy for pEgparipg a
DL ; iy i
confp Ol DTRPIERD) O LBl AR oo A0 AORLEL PRfch process
(whptear veamblet groeps are ampess btheonise gpepified asgledinedimfonmndladl)) comprises
formula (1), or a pharmaceutically acceptable salt
of: thereof, together with at | east one pharmaceutically
Pro@éss %EIfe@lé‘ﬂicﬁl & ddnfound bk BRMuII)EXCi pi ent for 15 use
in the treatnent 'of cancer. |In’an additiona
enbodi ment the presenf (iinvegdtion provides a
pharmaceutical co SN {sing a conpound of
formula (1), or a phHrmaceuticlal | Wad@ept abl e sal t
t hereof, together wX {ea e pharmaceutically
acceptable carrier, di Muent BT ex hpient for wuse in
the treatnment or prophyjpxis of cancer. 20 In an
addi ti onal enbodi nenR the present invention provides a
phar maceuti cal conposition conprising a conpound of
formula (1), or a pharnmaceut{al |y acceptabl e salt

thereof, together wth at |east one arpaceutical |y
whe R plREEh Pfselingdrdlnn w87 coRBRpRLRt fRGR GE |

the treatnment or prophylaxis f cancers (solid tunors

and | eukem a), fibroproli at&ve and differentiative

di sorders, psoriasis, rheunathid arthritis, Kaposi's

sarcomm, haemangi oma, 25 adute and chronic

nephr opat hi es, atheronma, atlherosclerosis, arterial

restenosi s, autoi mmune d ases ., acute and chronic
i nfl anmati on, bone di sea§
retinal vessel proliferato

ul ar diseases with
In an additional
enbodi nent the present inveqbgon provi des a
pharmaceutical conposition rising a conpound of
whelr€ih MUk @ didplacesle grdab,ar maceuti cal ly acceptable salt 30
thereof, together wth at |east one pharmaceutica

Proggsg dpfaaispapedrdsiod forngila (J@ hersin Ry isilpyidesxymiethyl amng“i i% hydrogen;
_ . C i . fact |
reacf oF b OB Rorilly ) bR b RAEbL Ml B o °
enbodi nent the present inwEZDion provi des a conpound
r

of formula (1), or a pha ceutically acceptable salt
thereof, for use in the inhibition of Trk activity. WO
2006/ 082392 PCT/ GB2006/ 000334 31 In an additiona
enbodi nent the present invéantion provides a conpound
of formula (1), or a pharmadeutically acceptable salt
thereof, for use in the [ re@atje®),or prophyl axis of
cancer. I n an additional \enhadi mrent the present

I nvention provides a conpouq%vff t he

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



5 fornmula (1), or a pharmaceutically acceptable salt
thereof, for use in the treatnent of cancer in a
woroaokdsended ani mal such as man. I n an addi t i POEIGB2006/000334
enbodi nent the present inveédtion provides a conpound
of the formula (1), or a pharmaceutically acceptable
salt thereof, for use in the treatnent or prophylaxis
of cancers (solid tunours and |Rtikaeni a),
fibroproliferative and difHeren{iatiye 10 disorders,
psori asi s, rheumat oie NS Si's sarcona
haemangi oma, acute gnd chroni ngphr opat hi es,
at heroma, at heroscl ®#losiX? arSeri & restenosis,
aut oi nmune di seases, dcute and chronic inflammtion,
bone di seases and ocyhar dipgeases with retinal vesse
proliferation in a rwar ooded ani mal such as man.
In an additional enbodi menR he present invention
provi des a conpound of f&rmula 15 (1), or a
pharmaceutically acceptable salt thereof, for use in

the production of an g progiferative effect. In
one enbodi nent where t Bsi on of Trk activity is
referred to particul ar is refers to the
inhibition of Trk A activit)(X I n anot her enbodi nment
where the inhibition of Trk }tivity is referred to
withR@lidalml arly 20 this refers to the inhibition of Trk
B activity. Wiere the treatnent (or prophyl axis) of
Procesabeeadting nsbeppeefl elforpaletV&ul arly it refers to the
treatnment (or prophyl axis) qi nmesobl asti ¢ nephrong,
mesot hel i oma, acute npekdbl asticy | eukeria, acute
| ynphocytic | eukem a,X mulNyi pl e ﬂ?ék@ﬂa, oesophagea
cancer, nyel oma, hepaioc L. _Mancreatic, cervica

cancer, Ew ngs sarco }iﬁ r ght ast\oma, Kaposi sarcoma
25 ovarian cancer, breast canhcer iRéluding secretory

5 breast cancer, colorecthl cancer, prostate cancer
i ncl udi ng hornone refractor rostate cancer, bl adder
cancer, nelanoma, |ung canc - non small cell lung

whele'E€4d a &%g%%eg)role %Bﬁjp%‘iﬁl an &Bink of ERhutANag): (SCLO),

gastric ead and neck cancer, renal cancer

| ynphoma thyroid cancer ilmcludjsng papillary thyroid
cancer, nesothelioma, lf Kﬁa, tunmours of the
central and peripheral nervour®ystem nelanoma, 30
fi brosarcoma including congéanital fibrosarcom and
osteosarcoma. Mdre particularly it refers to prostate
cancer. In addition, nore icularly it refers to
SCLC, NSCLC, colorectal ch (Rdarian cancer and /
or breast cancer. In a fu /' aspect it refers to
hornmone refractory prostate_cancer. W 2006/ 082392
PCT/ GB2006/ 000334 32 In a (M) her aspect of the

0 ol B PR AR QT BT

acceptabl e salt thereof which process
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(wherein variable groups are, unless otherw se
specified, as defined in formula (1)) conprises of- 5

wPr@em839n) reaction of a conpound of fornmul a PCT/B2008/000334

Il HX N X- NPg X3 /X4 R341 3,NHR R (Il) wherein
Pg is a nitrogen protecting group; with a conpound of
formula (I11): L R4 1<R34 A (:C (RS)n 10 (I11)
wherein L is a displ aceak)j(é grioup; Process b) for
conpounds of fornula (IX ein R4 i s hydroxynet hyl
and R34 is hydrogen; g%act 'gan of a conpound of
formula (Il1) with an e #é& of formula (IV): O AC
(RS)n 15 (IV) Process ?i/dreacti ng a conpound of
formula (V): WO 2006/ 082382 PI/ GB2006/ 000334 33 R2
2,X1 NRL x XX 4 S 0 BN RIR}<R34

A
(R%),

(VII)
wherein L is a displaceable group; with an amine of formula (IX):

HN N
-

\

2
R R!
(IX)

Process f) reacting an amine of formula (X):

X)
with a compound of formula (XI):
L __N
%N
R® L
(XI)

wherein L is a displaceable group;
and thereafter if necessary:

1) converting a compound of the formula (I) into another compound of the formula (I);
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A t c (RSn (V) wth hydrazine; Process d) reacting

a conpound of formula (VI): 1 H .,X\ /Nivl X X3
wWoXepsR2 1 R 5 L (VI) wherein L is a displ aperbBe006/000334

group; with an amne of foBfula (M1): H3,NR4 R

""~R34 At C(RS)n (VIl) 10 Process e) reacting a

o SRSl V0 Z00er08zn
iii) Joriiad a pharmecduBREIIly accdfthBl} salt.

L is a displaceable group, suitable values for L are for example, a halo or
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 (IIT) may be reacted together under standard
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 (IT) may be prepared according to Scheme I:

X L HN
jﬁ/ \\( 2 /N\N——Pg 1. Pd catalyst, ligand
. 1L _ - @
Xl =X + ) 2. Reduction
o R R! 3.R3-L
2
(IIa) (I1b)
Scheme 1

wherein Pg is a nitrogen protecting group. Suitable values for Pg are defined below; and
wherein L is a displaceable group as defined above.

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

Process b) Compounds of formula (IT) and (IV) may be reacted together under epoxide ring
opening reaction conditions for example in the presence of a suitable catalyst such as LiClOs,
NaClO4, Mg(ClO,), and a suitable solvent such as CH;CN and at a temperature in the range
from 25 to 80°C.

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

Process c) The s reaction may be carried out in a suitable solvent, for example, an alcohol
such as ethanol or butanol at a temperature in the range from 50-120°C, in particular in the
range from 70-100°C.

Compounds of the formula (V) may be prepared according to Scheme 2:



5

10

15

wherein L is a displaceable group; with an am ne of
formula (IX): RN NNH R2 Rl 5 (I1X) Process)

wo e@es23g2 an anmine of forrmula (X): 2 XA 1 NHXCH8B2006/000334
Y-, X4 3,NRR""~R34 A3(:C (RI). (X) wth a
conpound of forrmula (XI): LN i NHR2 10 R1 (XlI)
wherein L is a displaceable group; and thereafter if

jigoessary: i) converting a cq;mbuntm\of the formula (1)
Xlrsgv}ahgher compound of the&'for !&q\\l\é; WO base
[2006/,082 &% PCT/ GB2006/ 0003343 35%4ii) renovi ng—any— (V)
Xaret¥ecting groups; iii) form a pharmaceuti cal]zy

Bas . .
adcept abl e sdll). L° @ displ ateabl g group, suitpble |
yafrues for L are for exanpl g,’- or sul phonyl oxR
Rgroup, for exanple a chloro, brogog3*

rre%‘haz-)mesul phonyl oxy or A 0

(Vo)
(R*),

(Vb)
Scheme 2
Compounds of the formula (Va) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes known in the art.
Process d) Compounds of formula (VI) and (VII) may be reacted together under the
conditions listed in Process a).
Compounds of formula (VI) may be prepared according to Scheme 3:

1
2X_ _L

AN DIEA, A
}I? \( +  (IIb) (VD

X3 /X4

T

L

Y

(Vla)
Scheme 3
wherein L is a displaceable group as defined herein above.

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

Compounds of formula (VIII) may be prepared according to Scheme 4:

DIEA, A
(V)  +  (vID > (VII)

Scheme 4

Compounds of the formula (IX) are commercially available compounds, or they are

known in the literature, or they are prepared by standard processes known in the art.
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5 t ol uene-4-sul phonyl oxy group. Pg is a nitrogen
protecting group. Suitable values for Pg are descri bed
whedsoeiose3bel ow. Specific reaction conditions fPCT/GB2006/000334
above reactions are as fol Bows. Process a) Compounds

of formula (I1) and (I11) may be reacted together

under~ st andar d. . nuc hi | l«~addition reactions for -
Prof G ANAR B b0 RE g bED HebitesRe e Bet bt dstlnggonditions
listed@h @ssdesy)car bonate and a suitabl e sol vent such as DV

and at a tenperature in the range from25 to 100C

Cofoineyaduef formaulp §Xhinax be preparpdiaceerdingdp Sckaire 5:

accordi ng to Scheme 1: XL H2ZN N 11 3 4 + NPg 1. Pd

cat al yst 2.X{ga {II) X~X 2. Reduction z R Rl 3.

a) (

R3- L N%( I b) Scheme 1 BDIB&sAin Pg is a
nitrogen; pr cting g+oupg itabhle values fgr Pgnare
def i ned \ﬁ%y and V\/nere%I%E is a digplaceable g$)oup
as definedl above. Conpounds of faqr Iaﬁéll 11 a)
and (11b)ake comercially avail ag?)g%crg %tﬁﬁéﬁ?PQInsr
they are k inthe literature, or they are prepared
by st andar@e rocesses known in the art. 20 Process b)
Compounds of fornula (I1) @nd,tkV) may be reacted

toget her under epoxide ring opening reaction
wheeedm Biis # displapenblegranp hedéfinetl herepr #sence of a suitable

o PR nd Forbhfa R apd B 3 e B Rt B S cumpapmds, or

theytdnekii@ngs thé ligmatdle, 60th8P&re pesfiRAUYtarfard HoBRksés known in the art.
(I}Q&gre comercially avail abl e conpounds, or they are
kn

il besappreciaied thak eertainunfdhe wariopp sipg svlkstifreasdn élmbhwnpounds of
[ P . The s
e BRSSO AR B LRSS L

geneeatadrpy eonventiatat ivetions wedupagodifibatvak etherpuioa fobr iﬁilme’@liately
te rature in the range fraom 50-120C, in particul ar
follqwing fe Prosetss TreagRRStRbPBENd s Mt e chrded fe the prerspsaspect of

. " i . C . .
the 1%%%%1}6%)5’%%81 59&%%3_% G%gio%% 8%%53(%1% ulicg%c@, R Radple Wtroduction 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
conditions; and the introduction of a halogeno group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

1t will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard

practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
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2, X" N\ aN X | ~Cbase X3 4 CAS X3 /X4 30. M

X~X (1l1l) Base, 0 4 R 1 R3,\NHR3,NRR34 R ' (bra)
We206/083¢) C (R5)n (Vb) Schenme 2 Conpounds oPCT/B82006/000334

fornmula (Va) are conmmerci aBBy avail abl e conpounds, or

they are known in the literature, or they are

nd SERD30FS, SIS AEORERREE IR D51 g s
be desimblesd pratgetthegroup desomdef the mdﬁmﬂsarnmtiohsi Béteinn .
e o A el SRR 2 a3 95 hylominpESoupyisyiop PRAsRPLe, an acy!
v ! / .
s 1 i o i ST, S 3kt gy o
methyxyearborydr athoxycirbonyl camdutonyearbeme gommer aiyhhdthioxycarbonyl group,

' Kk int )
for Pl e PUCRERRAMLS on Phorsh LR B seHtln behvav b deatgeton
conditiensrtot thetabéveddrbtecti Q&)ﬁﬁs‘ﬁn&)assgﬁmﬂ d8thQhe ERNiEB L fhrotecting

(MJ1) and (1 X) may be reacted together under the

groupo hiss fos ggamples Haqyh 2roup seehsasan allimoghonmdkaxysarbbnyl group or an
aroy{ %Irogg) hl%y(r:bxl rgxkbz/% Qﬁ%ﬂ?}glg,@g{ lﬁgé]:&%%lgrgd na%u‘it%bl?%gs%ns%cﬁ as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a ¢-butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using

conventional techniques well known in the chemical art.
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Conpounds of the fornmula (1X) are commercially
avai | abl e conpounds, or they are known in the

WO 24068302 e, or they are prepared by standard PCDCBI®6500334
known in the art. WO 2006/ 382392 PCT/ GB2006/ 000334 37
Processj) Compounds of fornula (X) and (XI) may be

_ﬂé?taCt ed together under the conditions |listed in

s a). Conpounds of forrmula (X) may be prepared

acaokds mciﬂhaﬁ&hﬁﬁﬁerﬁl “aliyl XincNidés BothatraighFahd Hrarehdd chain alkyl
X4 + (VI1) 30 (X) or L b) Pd nediated couplin

groypg At ssfeseespio @dwm@l alikyl gropes suchies fwrapda I@reespgm@e g‘oxatbe straight

chalﬂ%gfszk%dgﬂ'l‘f MRl R m‘n@\é e‘.‘%q%'i;gf}%%& falfqtle 11'{ %.Ld@:jnéafh%l ea:ﬁwl propyl,

are co rei aval |l a conpoun

1sopt‘dp§dl aad ebiktpb Mowiener, heferlehdes taindiedugd alkyhgioups ﬁloﬂlfag pRopel’ are
It w

speci it B I i OB 4P 8 idighal branched chain
alky?$ gﬁﬁfn)é LR Slsb;g‘of)ﬂe a&%@@&ﬂ@ {RE braillgl gﬁlaﬂf \%??&rl only. A similar

i avention may be 1ntroduced by standard aroma
con@.nbgn applies dmothematlicalss Tlor tegmribalat exderdsyo Someectloanblomo and iodo.

i onal. oyp..nodi ficati ons ei.ther iQgr to aqr
b PRiort IRt 5t oS BeBL bBs oAt gropsabiatebe
undékﬁl@o@ﬁuaﬁ e de@tidn gt dechli fibkiaeRs BERS Sh& A% QIIie ofith€specified
i nvention. Such reactions and nodi fications incl ude,

grOUtPé or ﬂlﬁéﬁb?téuen“fmbmgjdaseroﬁomftwa or gugye of theenecifigd gn@apﬁ;
a‘?llet@crhrg 53‘1’9 ﬁﬁ%\t&&'t Ia éallngs%@l%%co{] brt {}ggﬁlcattl (ﬁ anono or bicyclic

ring @ﬁﬂtﬁﬁ:ﬁﬂg)ﬂl@fatm&xﬁtwﬁlbhmeast dheatoReig ERdsen &deh Ai@BEEH, @illphur or
condj i ons fo such  procedures are well known in the
Oxygﬁﬁlew#lwmaafp tolepsetaeraitecipeeiliatnhiesarhop oangragen dinked, wherein a -CHy-

grou%%*ﬁﬁbbﬁéﬁa‘l gri)e rE}ﬂQ&e‘d' ns.d@ fglg?m t sﬁlﬁflﬂroag%%ag%eogptﬁnally

itro group using co centr icraci
oxidiset rtcn)ﬂnmlttho R-axfideant xemyplegandugpitaisie nglued @ﬁth_e xanpitheterayclyl” are

morgiliog Bprub Tl e Sliarbb b rtest Senteh tid G, dingdyL, thieny),
1 3-1')6!31%6&1@56’61&] Aadfhz, ﬁibgﬁékmgf @H&o@@lﬂﬁ r%ﬂlﬂigfoﬁ?ir %El?ﬁl())rrrﬁogp&olino,

hal i de and Lewi s aci d (such as al um chl _ o
pyrrofifgdy homapippstzinylad, 6 slioxapipdiitingh $¢traimdir0pt'ﬂen}'1mmxddxrdyll pyrimidyl,

oyl ? pIRUEATNO LI AR RAKATRAER, Phcoanipotongi,

—pyh@h&djhe’;lmtﬁ@z@[dbﬂB yidiRE NeXaIERng quidliaé-WbEde. Further examples and
genat| on W th a nickel catalyst or treatment with

Sult%bil YRlias of Hee terme sketerecysilylhper wetmbokng pingedzanybiand pyrrolidinyl. In one
aSpeg‘Ie(%{;ngll’vp A n%ﬁ‘fﬂe?e@o&fclﬁl’ v stamré)[ea,%aﬂuﬁ%/lsg%ﬁgd o, l!msgtrurated, mono
or bicyclic ring containing 5 or 6 atoms of which at least one atom is chosen from nitrogen,
sulphur or oxygen, it may, unless otherwise specified, be carbon or nitrogen linked, a -CH,-
group can optionally be replaced by a -C(O)-and a ring sulphur atom may be optionally
oxidised to form the S-oxides. Further examples and suitable values of the term
“heterocyclyl” are tetrahydrofuranyl, furanyl, pyrrolyl, isoxaxolyl, piperidinyl, thienyl,
pyridyl, tetrahydro-2H-thiopyranyl, morpholino and 2-oxopyrrolidinyl.

A “carbocyclyl” is a saturated, partially saturated or unsaturated, mono or bicyclic
carbon ring that contains 3-12 atoms; wherein a -CH,- group can optionally be replaced by a
-C(O)-. Particularly “carbocyclyl” is a monocyclic ring containing 5 or 6 atoms or a bicyclic

ring containing 9 or 10 atoms. Suitable values for “carbocyclyl” include cyclopropyl,
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25 1t wll also be appreciated that in sonme of the
reacti ons nentioned herein it nmay be

woewensnpry/ desirabl e to protect any sensitive BCDGB2006/000334
t he compounds. The instancd8 where protection is
necessary or desirable and suitable nethods for

cycﬁbﬁﬁy?qtd)ﬂﬁ ﬁﬁﬁeﬂfﬂo%ﬂr‘ﬁné}? Qﬁlglopéllft!atll}{)e&c oﬂaxﬂ cycliohexenyl phenyl,

Conventional pr ot ect
naph@&bﬁ@alhuﬂ mdtatnylsirdrrdca)nmﬂan}dr actice (for illustration

VV“ Ge O
SRS SR 30 Re G S Spzosbs thet esipmsndutyaected
frond 8=CRﬁd =BRrAsandlOGR ).~ fﬂbuc% beubdérSR64 8t fid ﬁ]ﬁ%ﬂédogle%rf%gﬁ é X2 and

such as ami no, carboxy or hydroxy it may esiia
X* i oNor e the qfhergh@gps FERsoome ofthe i'amalmag twve ss=CR’- and the last is

‘Cﬂgﬁnﬁgp%(?ig‘xgpﬁ(&? Isgena éﬂ&)&t ab 15p NG ¢ 3§t | n %gﬁs ;@éq aarll.d X* s
—CRj P-ds pmbfaped By mﬂ@m@ﬁ@v@% =N, was &@Rh , 88 i@CRY and X4 is

koxycar bonyl_grqup, for, 6 exanple a
_CR‘TEt ﬁl?&?‘é&?%ﬁl?}ng >élt? Pfg»(§c%llcb2§ng$lth1@ra pyrishnmgg: ar bonyl|

9" qUR terf @I W r. rou 0
benzyl%xyccgr ggtaf: o r ngg“{@g‘y? ot'o 6pr?flé)’% @%ﬁg@gygrouphavmg
mtOtrecﬁZfbgnatofﬁbe depr otection conditions for the above

tin eces arily vary with the choice of
gﬁ‘gg 3’?8 *’gﬁﬁug#%@ Ye&RIS Ex@isT Broups, stugtiregy grupolecules that

are @Uﬁﬁu@& aﬁ@t}@sgﬁﬁ%ﬂe ok SlﬂJsg arbonyl group or an
aroyl group n%g be renove r exanpl e, by hydrolysis

i exagiple ofb stlbzwybugh mas:ewxyaEJkaxhplesldf ‘i@ &koxycarbonyl”
th|u or s mhydroxm?,

1nc1|@é(tgr4élag§¥/ca¥bon¥ gﬁ&lxyﬁ wls Prye o , ni- and z-butoxycarbonyl.
Exarhp]l&klbﬁ@@@ﬂ@@ﬂincﬁﬂ@'ﬂ? 4&@8}(}}9 éE%ﬁH@%}e ‘fhetﬂo‘% @cﬁﬁgpélﬁl prgﬁfoxy

treatpent with a suitable aci dr ochl or
Examgples, abir ¢ esalbbexpruag hiselude S naik@mmmof Cug:aﬂlmgﬁmno methdxyimino,

ethoﬁgﬁlé o )2135 #%@ﬁf@é gge&g& n% g%n%?)o}nchgi)ggﬁzapaémdo

acetd:myxdh yuial pg@miylannna\ﬁs{anq)lésaifa‘@ %ﬂkﬁl@b @herein a is OLto 2” include

al.l adi unmy on-c rbon or . by treat nent With 15 a Lew s
Criylphany L gmrdilivia GHwhihios Fasfiivisuinhiel ceblslpliny, Awesyl and

ethySulbhaBli %@Arﬁ;ﬁésrt’ﬁ‘t iy %119&1%{?% fide %{q&q’l’gﬁ’mn{ Ha e'g‘@ﬁ[%maﬁ‘g%mples of

oup is, for exanple

am no
“Cy aq&ylsigh)%pg}’ﬂammb”bycluda’ matﬂmisnlphmn)ﬂh]mﬁm a&iﬂ kﬂiy@dﬁll ulpﬁ@ﬂiylarmno
azl ne.

xR R opRERI: PrlyE RS Aol seyiogy isg ccat Fommples of

“N-(ExAlEAmIRST ia€hille ﬁl%ﬂﬂ[hmﬁ@ And @tﬁ?ﬁﬁﬁﬁo @Qaﬁkﬁ:@%?yl group
wrraSHUCh as acetyl, an roup, " for exanple benzoyl,
N, N Cr8ky! lazamim riaelnge d]glh%u@ ylpmsmop ﬂla(ﬁéleﬁlybennmd andThe

: 1 bove ec
N et}gﬁgoups n?iﬂ% g]%e&g{ O3 .?qscéa%efﬁt He H’éﬂ ; f%‘léf JoPlg"Pefl}’l Examples
of “Chatkpotl? mg e@myp 1-pkbpignyl bed 2 PXSHTRYE Ex@RpREY¥F  group
AL (? Hg{ﬁ aﬂ }g,gnoyl or an aroyl ?r ou ma be renoved,
( SiHphagmo aMK@Fk}%'D%ﬂDhWY and r(ﬁ@&l)sllbm;édﬁ?l‘amples of
“ S t le lithiumor
- (%osa?{g}%%ﬁyh}g} Fa gl;() PP e W?‘%ﬁ% ]Pﬁgmﬁ‘ﬁﬁg& nmet hyl group
N-(methgh- Mﬁethylbwmmoglr Eoepmpiey ob éNr(eﬁTEBIEﬂ)cafBafnoﬁ}'KEd}B| e, by
N-(C25 li%drrﬁ} ql}' ver a catalyst such
8 NINACAHORYA B¢ etﬂaw@ﬂ@mqaf@n@} Sapmplss of
“N, NI(@E M%M)g@irﬁh’fﬁoﬂfls ard QIV- @ﬂ%%ﬁzcaﬂﬂnﬁ?f %Erhétﬁﬂllggmgo ARyl and
methylethylaminocarbonyl. Examples of “Cy-salkylsulphonyl-N-(C;.salkyl)amino” include

N-mesyl-N-methylamino and N-mesyl-N-isopropylamino.
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for exanple a nmethyl or an ethyl group which may be

renoved, for exanple, by hydrolysis wth a base such
wW@sgo0oso8h3gm hydr oxi de, or for exanple a t-butyl PQr/GBp006/000334

whi ch may be renoved, for 4éxanple, by treatnent with

an acid, for exanple an organic acid such as

{1 I"RITUQE OACRiekSs B0mAbhfleraife f OF €Xampl e @ benzyl group

mhich,naétbe renoved, for exanple, by hydrogenation

o g sl ey maonguBOBF i cpion s, for
e B ARG 4 R commernng of s ientipi s biicipats basic, for

example] arkavidvaddition §8t wiIE T 1082392 .
. Péﬁ/ 68%8,06/ 000334 39 Dﬁ?luaﬁiﬁ"%i% 3%%%%&%’% gganic acid, for example
ydrogilorie, hysrabspmicneulplatie, padshioric, inblorcstibalithicS il hcid. In

addifosla B rﬁ%ﬁﬁ{gl& ' Kyl roups ttlsalrjt references to
ffi .ndijvil%ba a 5‘%‘18%%% C%FG%“H‘? t oty ¢yRnound o thegavdntion which is
suffigigntly heidistis an glknli neh salt, V6 Sda@R1ONLN; w8 :
cartt. GL ealltkél "“and "G 4al kyl " incl ude iy ?F ?%?SE@W,S&“’ an alkaline
E‘PS‘E&’ | I;ie;%‘ﬁplf&wal%um of H@gtlgslﬁl.m bidtyeu amnllqrﬁﬁlﬁ KEO6£S salt with an
orgahi@ ba NicH4forR ; suc r op are _
s&fc_i fic for {hgl%llly ?legl%’ogﬁct%%ﬁ%?eﬁgg’f%@?@{l I GEAgple Agalt with
methy @ine Wémethyloniing rirethglantin g peeidineNabihoRhkyl 9r oups
tris-(5. isopropyl' are specific for the
s (%?&Ercof%g?jt%ﬁ%fﬁweva sion only. A simlar convention
apiphedd bOnett elat IRGyERH - rim.shalo” refers to
diffelouoro, chloro, br o(r%rio an%sicggg?& &htg}rséméeﬁﬁ%ﬁ%q capable to exist in
HHeenhiesonapemitaicires ayddbenthe pyrzdion elatied Wi iﬁl@dboa‘ilaﬁc;ssible
hat this definition includes

' 0 stood t
resontficd BBy L A B MRl ot ks i eieoress awbgeometrs isomers
and af getomeseforgl 0f it @mpoliedsSiisd fohgggt(f bei ng chosen
frgmé]ivvo gr rrgre of the specifie gro)l'Jps. A
1SS wj(?&ﬁ}%gw erﬁt@oéﬂ@aw“ra@rlt ednpquars bﬁﬂhb%fomﬂwaagﬁgezﬁgt in
lvatéd g clic ri cont ai ni ng 4-
At on ([)1? E\/\h?oéﬂ&%?f egg‘ltl&%aﬁefoé%‘?ﬁlﬁr’]g’ Totertedh formg nft is to be
underpfopd gugé the invinpbhnenampasses GH RucHMTFedBYms UN! €SS

rwi se specified, be carbon or nitrogen |inked,
anq#é&’él#n a -CH2 15 group can optionally be replaced by
a Colpdmds ke Brebdrd Shvalli ney be optionally
fie V%Hhm é% BE %%¥g§88 YsPareRigiab buccal,

. oxidised to formthe S-o
vaginglgtegial ipfalation, meufiftationg tseblayally, lifitrahes cuHBY PROLE eously
topicaBi j ; i dy ranyl , pyrrolyl, isothiazolyl, -’
topicaflyly gﬁ?’?%lﬂ%‘{i ?gn%}pﬁwfmfﬁﬂ?lye attioraciallyp asayenanebt, ghidurally,
ntratitehdlbylitmobigbrovpitEedlany BYd by i BR it e

p%h% | idinyl, thionmorpholino; pyrroli y}, '

h g‘?sﬁg‘? Wi dgpend gn EthIiogwaTﬁaanmstra’aMha thle severity of the disease, age
and wéieht G idq.dazo rim , 20 .
1;1 v é}? razin yﬁ%gﬁwddatg?ﬂn@%t&si@Béﬂ%g%sfdeﬁdﬁ%’tt% pisgAding ghysician,
when detgrpniigg i, individinbiteghodrofel, dos@zel¥hd b | i
particu‘fért h'.aztol i done, pyridine-N g)i??%e an%b HERG appropriate for a

quipﬁéfﬂi‘ he- N- oxi de. Further exanples and suitable

Vh Bffective ahld@nt ; |yl " are norphol ino,

pi per azi n;?l aﬁd&rbdy’/erornléﬁ ?ﬁ?}%% #%egﬂgvenglgﬁgﬁu%ﬂn theeapy of
cancer iy yfefrapiy safftcteat tryoyptoniticalls relievakns VaBAbIRREE bl

" fed or unsaturated, nmono or bicyclic ring
Pa ICT%%%' %‘F r1gt%% SgPP%‘UﬁtO GRIGST: tplowrthe prageession ofi earmen mr tsreduce
1n patiaisos & s§rihpiiRicf EA88Pthe risk of getting worse.

For preparing pharmaceutical compositions from the compounds of this invention

inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid form



10

15

20

25

30

25 sul phur or oxygen, it may, unless otherw se

specified, be carbon or nitrogen |linked, a -CH2- group
w@amweogasponal |y be replaced by a -C(O -and a rPEGB2006/000334

sul phur atom may be optiondkly oxidised to formthe

S-oxi des. Furt her exan‘pl es and suitabl e val ues of the

preﬂa?itfshf 41%(1% %%)%)Sf )?Ple%r 816@?%%1{5)? n%d q?%r %}%le’s é%n)”

supltcﬁttbﬁshsydro 2H t hi opyranyl mor phol i no and
2-oxopyrrolidinyl. 30 A "carbocyclyl” is a saturated,
par’t i qprigrican ﬁtﬂ 68E BF MaresabsiAnteewhicharay also it ey dilients, flavoring

agel?t?rsQRl'BﬂfzJefkghPopi@&ntf %9§P%e g%ﬁ sé%tlrgc{gf‘s omgegslﬁm%egr% agents; it

group can optiona
can E’]aobeambmalpyulamgﬂnakeyiall yl" is a rmnocycl ic ring

tainin at o i ri.ng contai ni ng
3 PTG e Shraer Baensdiv fled seid. whial 5t g evigivee with 1% finely
d1v1t1élpic‘tw€ c&ﬁ‘l?é&% qR Yiblety\@l@%% Q?l%ﬁ ?g%&@g %ﬁ’i/ 003734 having
0 cycl obu , 1-oxocycl openty cyc openty
the w@?;selpfelnn@ng Ipropeytisss G evdiable prypﬂrtlhm(aml}domppbiedm the shape and size
d P%pht hyl, tetralinyl, indanyl or 1-oxoindanyl. Were
SShe of Xl X2, X3 and X4 is =N, the other three are

I n%@pﬂ%ﬁ@ﬂi‘ﬁé Mlp@@élﬁ)@‘j{ eshpdsiteifs I-meffdzvaxefgh a@%ﬁx‘mre of fatty

is to be understood that this nmeans one of X,
a01d>€kvc‘»§ﬁées andyeocpzbutier is isbmelted andl the h@rvetlhgreélenfsts d(SR&SG;d therein

iy S R, T AT A —
sized snok{sRfid, allkiﬁedﬂo exfBlRSnd solidli B4 |s =CR10- is errbraced by

t his finitiaon a X3.is =N, X1 is =CR8-,
—C|§§1 able garggrs; pcluds @eSIWh%arP?ﬁ?ée é@ﬂﬁlﬁﬁl‘ﬁpﬁ@awie t’f)k?; lactose,

suga}(é%%ﬂﬁ HKktrirS stta]fUﬁStr@%aQXﬁthdﬁlgﬁgf ée@lﬂlosg t‘é%d il er%{bﬂgﬁ cellulose, a

n group” used al one or a
lowgmﬁhungaxslcngoammter,mnddlerillﬁﬂr bon atonms. The term

"opti on substitu refers to either )
o0 PR O e oottt e ereb i Ervegtion SisisabatiEn it Ring solts with
Van(BLﬁQﬁ&ghﬁiatan@bﬁaﬁﬁtacﬁisl Rad bhsdk 884 MR s@%@if@ Iaf?so Qithin the scope of this
"Cl_6al kanoyl oxy" is acet ox Exanpl es of

mveﬂ@ 1. Exeropley oA sisdragld additinsl salte inciudé abitatey adipiomgéqrbate, benzoate,

h | _ii- and .
el BRSNS RO SSUEHAOR. sybies gy gt
citra@] ¢ _yﬂdib]i@xyysulﬁknai?@ldl@ﬂig&eneﬁﬁhhﬁé()éthaﬁéﬁ%ﬁat@nﬂnﬁfd@@%Mamate
of al koxyi m.no" jnclude Cl1 4al koxy| m no,
glycg@tegg?m%%&ﬁ? bgothwawoheptmw9¢WWe dwdrochloride,
|
R N5l e IO LA P o

megluBling - ma]ﬂlﬁ(a@lasﬂfwaiei mitratel exdlate,patioaten pérsaléate, phenylacetate,

phosi’é?t%{aéig ﬁ?’tﬁﬁ J& Wﬁltglgﬂyiﬁﬂ%if%a eea&%/lgl,tp sgﬁaylg@ stearate, succinate,

sulfa@ﬁd‘ﬂé’|sﬁlﬂirﬁfﬂt€€‘¥ﬁlfat@fﬁ'ﬁﬁjtee%s%te (QJmﬁl@hé‘s}i fbiMt9), trifotdid€tate, and
msthylthlo and et’hyl thio anpl e

undecaioagrn Bage salits prdudel Aot Sﬁlﬁi lﬂtﬂ@llmthlyslaktm bysheis podimnn tithium

T TN T TR —

saltspgalts @Gt orbaniEKARP b’ a@fdicyclohexylamine 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
as methyl, ethyl, propyl, and butyl halides; dialky] sulfates like dimethyl, diethyl, dibutyl;
diamyl sulfates; long chain halides such as decyl, lauryl, myristyl and stearyl halides; aralkyl
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"N (Cl_6al I'yl)am no" include nethylam no and
et hyl am no. Exanples of "N, N-(Cl_6al kyl)2am no"
w0 p@b8392li - N- net hyl am no, di-(N-ethyl)am no apdI/&B82006/000334
N- et hyl - N- et hyl ami no. Exanpl es of "C2_6al kenyl " are
vinyl, allyl and 1-propenyl. Exanpl els of
id&ed; 3 o 2-pr nyl..
haligG AUk brom B DY Non G AL RV o RO Hodtp BRI Ws are

prefhirédymithgughsathgrisaioare alodiséful, stidtyds)ia oty puriBiaglegsoduct.

Klf ﬂh@%&&ﬁ}? 8!7 g%{%ﬁ;%g&%kal n?ga%s, such as by reacting the free base
formNof !ﬁ%%?d’du):t Phth St didk LRV oI ERi acid in a solvent or
"N- (Cl1_6al kyl') car banoyl " are 30
medipr @ whishkhe yadtais bresobiple, onit ol eamt suhans vaatsr] whiel is removed in

vacu?()'t\i?rﬁy(a%%g gﬁé’é’ ?%tgya?@%ge ﬁlgr%fgions of an existing salt for another anion on

a sulthblé (In-dahkde)régar bamoyl , di met hyl am nocar bonyl and
nmet hyl et hyl am nocar bonyl . Exanpl es of )
" cin gedekig WIW@WMHM{ e femuly (1) amd nbrmiapeltisdly acceptable salt

oA R 5 R R £ BRI SRR oo

humang it it eopelBt forrulaiid St béodbda@ic @ vath FR@aatiphatrhateutical practice as a
acce taPI e salt of a conpound of the invention is, for
pharé‘?@ﬁ?ﬂg}"é, COIPOSHI- addi ti on salt of a conpound of t[1e
- N . : ha P . B
an AR A CoBoids o e Thlectt 08I, b phaBEBORG) compositon
of thay ingenfeomi mayadsal¢orftain, @tarplainfinistetsdosinhdtaneously or sequentially)

.. hydrobrom sul Phur' C, hots\p oric, trifluoroacetic, o
withy 05 g nredacologdaldtenls o1l in Gietpeseneoqisee disease conditions
refepbBloRESHL i cal |y acceptable salt of a conpound of the

invention which is sufficiently acidic is an al kali
netlap tea qomrfogition isintindedtosiodiudertherfopmilatie ofiths adttve camponent

I.0e: h al..salt, .for ex e a l.ci um or
L e B A T L —
this DIvgaiirCmdAbe fommulile By MEAS k@own in the art into the form of, for example,

physi ol ogi cal | y-accept abl e cation, for exanple a salt
tablefs, CAPSIPS IR QY0¥ 0N, SOBRABY, ISYSPERsinRS, emplsiamshgreams, méntments, gels,

i i di . i R LS~ {(.2- thyl)anm.ne., ..
s PAREES SRR 1516 pob SN UL o,
and fonperetiiecal uae Enclagiap lieraven@si Bitramoscutlirfor ifasibny #&a8aGERS or
... Structures and thus t tfe %azol es clainmed herein
oily BlutioRseT SPIPeRPRY sterils E‘gﬁ M&e structures, for
eX B EfRRdoGpositioTRERide Ib1BELET SR %ﬁ@fssarﬂf@nul?io?% Sterile water
geonetric isoners 15 and all talOtoneric forns o €
or walghponiitese gtycohsoltionaof the(aclive ¢ampmind$ moy be nizationed as an

hat. tai d f. the.fornul. 1) ..
x5 SA089rRaBELGh O TBRIESEn Skl Sa TR pbositonsca
also el @imadated @rsoRXidAML Bquedipaly aHykRE Beollsblvkidnt RqlBus solutions for
understqod that the invention enconpasses all such

oral apipistration eamhhe PrrpAed Py diserleing 2e ausivp oomrenept int Water and adding
suitaBleS2 S int rﬁ’a%gﬁfé% g$<§i@,’ 61240 z{Hdscfllecﬁgnqng() gge!nltsy ds desired. Aqueous

parenteral,
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
cellulose, sodium carboxymethyl cellulose, and other suspending agents known to the

pharmaceutical formulation art.
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vagi nal, rectal, inhalation, insufflation,
subl i ngual Iy, intramuscul arly, subcutaneously,

wWo oeosd3by, intranasally, intraperitoneally, PCT/GB2006/000334
intrathoracially, intravenddésly, epidurally,
intrathecally, intracerebroventricularly and by

| MR GhbAhadeffical to@pdsdtidtsTan TRS, GASAGAgMdr. ﬁﬁﬁﬁﬁ%&@ the
the route of adm nistration, the severity of

compgpitien iedividge inte gnis deseqspefaining appreprista q@ntltlwtftm agive

T N G T ——

d1screﬁél quzdmmagef the pedpagisiond) fonmxainphp phcketddatislets Odapsules, and powders in
parti CL11| ar_ patient. An effective anmount of a conpound
vials g arppRa % Sae Rt AospgRforBTCanGisabse Gapslpetaghs), witabletatrely or it can

%kggb ically relieve in
be the m%?)?oo b%%g%?%gfmg%é%ggt%m@%y a human the
(hnngmgg of cancer, to slow the progression of cancer,
educe, in lents with s nptons of C er the
GO TN IS RO L N A

invol &) r@@&llt‘iélﬂ%&h@ E&ﬁf)&ﬂl@ o mﬁvé}ﬁﬁ)noéoﬁv@ﬁﬁoﬂapéﬁﬁg&z %g radiotherapy or
i nert, g@%r maceutical |y acceptabie carriers

chemegthetagy. ciewpthefagy inery iselhdelofeaornman® of GesbileRB@ategories of

6/ 000334 42 preparations include powders,
antl-tﬁ%{“%mgdl spersi bl e granul es, capsul es, cachets, and

@ s lﬁﬂﬁ@‘@hf@ﬁtﬁ%&nﬁﬁecﬁﬂéshd dedisahe Co@BMalensREreof a§Bded in medical
subst ance, whi ch é(al so act as diluents, flavoring

oncolggw speh asalkylpiing 3gens (farenpmplgmissplainsethoniaty, eglophesphamide,
mtroé%kxmgﬁ‘d rﬁél hahl &h ogérﬁﬁlmleg{lsgl?ﬂ aﬁ aﬁ‘c? ﬁﬁ%o%%e&sg anglﬁ‘ﬂ:tabohtes (for

e ‘an ncaﬁsu atin
examplarantifalatesssuah hs ﬂebmpgdmmuﬂm lﬁaalﬂ-ﬂuomﬂﬂaciﬂl ah®telghfud raltitrexed,

b At B e o
anthr&thnedNikB aMiibycih Me NRGEES R YruBiddl 'd@ﬂn girﬁﬁcin idarubicin,

sui table proportlons and ‘conpacted i n t e sh

mitomeycreC, d@gmpmdcmla‘nd Fmthrpngcpa} |an’gm1¢uptp agntsq(ifgr example vinca
si.tions ovv-rre such, as a. m xt
otk TR iherRRe Gl e gBg 2t BF shd Fepideitke oot and
taxotdf€)| betitopBHoibRs@mhibi®rd [Fef @@h‘@[ﬁ eplﬁodébﬁﬁﬁft&ﬁﬁis fiRest8pdide and
for exanple, stirring. nol 't en” homogeneous

tenlpc?ﬁd?t Hpeacyige ttﬁmﬁe%@ﬂé@alﬂlﬁ@@le@m,\/em ent sized nolds

a abI arrie
2O 85 e B oL RSP ,
raloxﬂfemet dmmmﬁﬁe mtgladoxﬁe@ty dbstrd@ntréctd@tor&ioamghgulatorsh(for example

t ragacant cel 0 sodi_.um car boxynet
fulvestrap Lﬁn&éﬁé}oa o Graple %@ AtRmidee HBER, PR awwroterone

tatk), K SIRIPAAB e Histh BPLH‘RWP br &AfmpRy %‘H | Y5 BEiRnd

aceaa)re capabl % (;? form ng safjéssﬁ}r )ﬁ ousml nolrﬁganl &
buserglin, mpg@mggnsaﬁbd@iampdb magestrohamttae)c hromtase irdhitsitoas €or example
as a.naWJcrozolé1 létpoezo eC ggrazgle ang exemestane) and inhibitors of Sa-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);
(tv)  inhibitors of growth factor function, for example such inhibitors include growth factor
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody

trastuzumab [Herceptin™] and the anti-erbb1 antibody cetuximab [C225]) , farnesyl
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i nvention. Exanples of such acid addition salts

i ncl ude acetate, adi pate, ascorbate, benzoate, 20
whewnsmse3sul f onat e, bi carbonate, bisulfate, butBRCHGB2006/000334

canphorate, canphorsul fonat&, choline, citrate,

cyclohexyl sul famat e, di et hyl enedi am ne,

tran@fet‘ef‘é@ il RE Q%%?] ink ﬁffﬁgéa@[nﬁ' i3 ﬁuz#n ?@%Ee/thﬁ gakat ?sg 'inhibitors, for

hem sul f at e, y roxyet ano

exalhnp}canlnhrta,s off j&nbrapmidrmal gfewth faytzbr ﬁiﬁl@h(fdﬁexahwk BGPRI fBiRily tyrosine

b.%% qﬂégaleg | actate, mal ate, nal eate,
n U983t e, megl umine, 2-napht hal enesul f onat e,
N-(ﬁbﬁlbﬁf—&ﬂu@@h d}ﬁ )-7RAGRENL6-( 9?1{0?%“11%5%1088@@(1'11@?&%&4 -Smine

Ugashate hosphate, "picr
gefmnglp 1%39)dﬂn(Mt}é’,‘rly]sphbm}d)fBﬂttas(2anﬁhm>qtedxox§!)qmﬁ1.aﬁ@1irﬁ4 -amine
(erl Hl1$ sulfanilate, sulfate, tartrate, tosylate

(? enegﬁﬁl onate), trifluoroacetate, and

6-actyld@erN B &hldBasierlsabiifent 1)k g%oﬁimﬁg}fg@é@ vinazBlif 3L dmine (CI

tal salts such as sodium Iithium SSI um
103334 fox examnla inhifdtosnet the platelet-desived gromth feecsorathm:ty audrfor example

i I |t t h organi c bases
o b R B el S ™ N ety Dl ucanm ne,

(v) an dnﬁz(hg&;c@ehﬁ: agehith sam etgah@srélfvdﬁc}ﬁiﬂmmlﬂﬁe @ft@ét@ bﬁ@ascular endothelial
and so fort

rnithine,
srowhtrdie (OF BrmA e oG o ibeliad gl aror th deptos ankibody
bevae%%%lgll}a;ﬁqgs%ﬁma?} ghd tylsﬁ%ﬂ Tsﬂ@!}ée‘%ﬁ%ﬂk&sﬁg Int tn%taglyatént
Applipationg W@@ﬁgaz;w@.waﬂm/soossbmw/z,z&ﬁmmj WS)H?&‘/HIBS&? and

comé? )?/l? Iﬁvgﬁr]? % g %lz}n%g%]pﬂ nwﬁl (%gl;nglga%lde %1{)1%95/ of mtggnn
avB?GiﬁﬁB@Q@ﬁé Os3atth); 43 halides |ike benzyl bronide and

ot hers. Non-toxic phyS| ol ogi cal | y-acceptable salts are
(vi) pr tssnlae damaging egepts vichaes Combtetastatin A4 sad ceBpdiinds &isl@lbsed in

ALY T

01/92226 WO 2103434 he€Waaeg/0ke1an of the product with one or
mor e_equi val ents of the appropriate acid in a sol vent

(vii) o antisensedherapies fanexampledoseawhich srd disotadbb ¢he targetsrliséed above,

such5a9|1$ 50§“@Paxﬁis-ra‘§%£§ ehséNh' ch is renoved in vacuo or
reeze’ drying or by exchanging the anions of an

(V111)exgate| thgrapphiproavheq hedliiding &tieRimpld apﬁro‘ééﬂhés@@kegwlace aberrant genes
i on: exchagge resin._In order to use conpoun he

suchgas ahefragt pp3 opgberraphBRFrAd i BRA2.\CRERE ;ﬁgw@reswﬂtenzyme pro-drug
thera‘p??ﬁﬁﬁéacﬁ@sr sucP8s HRSE ﬁﬁ?g’g‘ E#t‘c‘)sﬁé S@E\tlﬁﬁgstetfhggmcclhﬁg klfgse or a bacterial

prophyl actic treat nent
nitropagliveliass, erizymie snd epprahdhes tommehsd edichitokeaoe dﬁﬂiéﬁldt\hdr@
andard?gharﬂp euti cal ractice as a_ pharnmaceutica

radioliStansTIED 8hmufth At dPistaRreresie HeTapSh#linds of the
(ix) Presaidothe?B ApgpPehchéd) ?ncﬂ’ﬁﬁﬂ%%? %k'&lh}’r?l@ lex SR 1h' egjg)fr%aches to

this invention may also con be co-a
increpsq the IpaHaegeaigitymf pete dwrnow] Oleus suethi asftransfeetlm w[thrc§tok1nes such

{ f | t {
L ST S N
apprdiaehm toalePesict T-0¢l] infergy) tappidashek qsmg @ﬂaﬁﬁ@ct&@ finmune cells such as

rmul ation of the active conponent
cytokme-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines

and approaches using anti-idiotypic antibodies.
) other treatment regimes including: dexamethasone, proteasome inhibitors (including

bortezomib), isotretinoin (13-cis retinoic acid), thalidomide, revemid, Rituxamab, ALIMTA,
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or a pharmaceutically acceptable salt with a
phar maceutically acceptable carrier. For exanple this
w0 novefsdzon may be fornul ated by nmeans known i nP€TY&Bag0b/000334
into the formof, for exanpgbe, tablets, capsules,
aqueous or oily solutions, suspensions, emnulsions,

CopfiIERTIindL MRy e CEPY R an CxPa 8 ALY or oG angpoctonat
antibaies, tsgated Ifadratlbﬂ lﬁaarqiy With 13Hndetﬁmﬂomwllgh@ﬁahe WBH I-MIBG), anti-
(}IéénCIU in nﬁgﬁ nous, |ntranuscular or infusion

(D2 apompglongtdaghedydherapy pthas thosheranvloayie praszbage eony-
stmﬁla@iﬁ?lfﬁ:tml\ﬁ' folkdviitlk @h%ﬂ&tﬁél% ositions include

sol uti ons, suspensi ons, enmul St'ons. Sterile water

or Sneh eonjpinbfrydtawst rghyb@hclﬁ@ledﬁ)ym affthd dimuBteddovs, sequentlal or
l'iq

d . t d 25 | f
sepGRERRHEE PEE T i mPReTsa b S armeat PRk Sorm ko products
empldyotie doBPHRAIS ok HROBIvER[bn, 64 ﬁﬁnkﬂﬁcefu%ﬁy &E%ﬁaﬁl@ salts thereof, within

sol ution in aqueous golyethy ene
the dosagiange desativesHzer¢inbeforsraad ﬂmmhcn MHaaqeuhcaihrmchse agent within

|ssoIV|ng the active conponent in water
Hsa@%ﬁg dg% gyng'ltable colorants, flavoring agents,

Syntitesidi | i zers, and thi ckening agents as desired. Aqueous
SUﬁgen& ons for oral use can be made by dispersing the

P ForpOss dorphermpaceubenbly fesrptable Slis dhereat, Qﬁi@@pm@m‘c invention
can B‘é fn'%pﬁeéf bk ﬁﬁ‘rﬁb&?ﬁ%{éy@ lye '“féﬁ]gwﬁ% gﬂé ﬂ(l:d i?lytﬂi% hgl{gﬁ%c synthesis.

resins 0Se um car
The ceﬂnpulllrm}s,eqr ;ﬂlaﬂnamhMallymsmmMmgﬂ@@&mé(ﬁ‘ dKﬁ”tﬁ&VBrets&ltﬁlﬁ\%ntion can be

har maceutj cal roul ation art. 2006/ 082392
syni B RS 088 OB beds e St RER iRty EisHE Saathads kaown in the
art of 8¥htR&ic drgatié Ehe(iiﬁl %r V8idHonk thed as egﬁf&:la{ela%a/ those skilled in the

conposition Is di vi Into unit cont al
art. %Hﬂhr%h@@tledqdﬁi bt are east lmitedh®, tose describahipboenAll ré&h&nces cited

nerefiek BERS LR p R B P P uBE R Rees o the
pr Fhanetdl eBEpoirls, &@Hﬁﬁ&eu@@a@l&%%@éi)téb@@ia% %hergﬁpé‘ﬂjtllﬁsinventlon

and powder s |n 5 vials or anpoul es. The unit dosage
mayog rPﬁ@P@é‘%ﬁi usingghe eeagtiensad (technigaehdascripad hteadin 6Fhe rles@iofns are

perf&l{ne'dtm g@o?nt? ﬁ%ﬂ'rgj@)agg%rtﬂ? %a%grﬁs ?ﬁgg%{etnla S € gﬁ% C)efd atnﬁ are sultable for

package
the ttane:ﬁe)t‘rrrwﬁns deingreéiicteds Elsl imalye M ciadn (ﬁdhé@ynﬂle‘ﬁ@ Infethods described
,§%1or na i NVO in addition to the conpound

belo‘gf endREstogH that g \péqﬁop%rgpctsqyrcg)@fh}logq;, ipcluding pkeiegpyf solvent,
reac®n @tﬁlo%lfe@ LORFiER Ymﬁ%ﬁrecﬁ\ﬁg@&h@f tﬂ9¥ e;nP &\thdjxggrk(ﬁB €

or nore of the follow ng tategories of
PTOCQ@—@%L gre qhpyengntbe pheotdntdiont staadad fmmhatpbaiﬂibn cwhiich glsouddBe readily

nati o thereof as u oncol og
reco 71& Bycomgy kDot 5 anhy s @%@%PO@% AT %aﬁ?dsmﬁb%%ﬂ Rt organic
syntl@eafshﬂziﬂtl@é fulctienat Q2P bRNESHs poRtidnk @982 AMSLAL Hhust be
hal an, chl oranbucil, busul phan and nitrosoureas

Comﬁaﬂb arwith Bist fﬁ@@@ts(améﬂearBOW$da‘ﬁmhfrestmtems saithe sabsutuents
wh1c5|#@5c?ﬂ%a5(1'ggg \9 e r«L,Aclﬁ%n %onchﬁ'gl{so%l?ge rea {l]}g algpeatgent %Io One skilled in

the art and alternate methods must then be used.

Examples
The invention will now be further described with reference to the following illustrative

examples in which, unless stated otherwise:
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met hot rexat e, cytosine arabi nosi de and hydroxyurea);
antitunmour antibiotics (for exanple anthracyclines

wO 20oe/0sa3pt anyci n, bl eonycin, doxorubicin, daunPeryCBR06/000334
epi rubi cin, idarubicin, n4fonycin-C, dactinonycin and
mthramycin); antimtotic agents (for exanple vinca
al kal oi ds like vincrjstine, vjnbl Cg)ti ne, .vi ndesi ne, and
(Vi notesnpsraBres 8 Si¥KbInFeLrgek @elsas@&? 2 ARETBIEPTS A EATEY out at room

and tt%qo%@tﬁf%a&ﬁ,im%@&&ﬁ& QHan,eﬁm'aﬁg@of 18-25 °C;

epi po oxi ns 11 ke et oposi and teni posi de, _
(#)75 aokgane; solwjpot ecanddstbvea amtydrdisanagnesigini splfate; evaporation of

cytostatic agents such.,as anti oestrogens (for, ex I
o i, sl GRbHR GBS OIS T ERLY SHRRSF o TAREr SRp prossure
| odo li{.fs@-'@ n@fg?%i&%ﬂatﬁ@&%&ﬁre%ﬂﬁté%gﬂt,atms (for

e fulves

exa rant), antiandrogens (for exanple
(1i) c alchtcamitolgaplfyl meansifieh clmomategminde carsilice\geh dhindaiee 25
acetate), ,LHRH a oni sts. ar LHRH,.agoni st.s..(for
exa Lﬁ?néaé%%? 3 ﬁfﬁg&fﬁ%’?@l ioﬁl%glﬁalllc%g@é’iaétgsl’n),
(Rh 0068 LGRRSthe foBiirs€ sPFaRtBOIIBRER Fo Nl BVedESETBC @) liquid
arfomat ase inhibitors (for exanple as anastrozole, .
| et r chusireatography/opss sapeirasseniedCANS) andherarien pepirg giyen for
5a-regu ch as finasteride; (iii) agents which
i nhi Bﬂ]tls‘%lf:aglﬁlggf?&tel | invasion (for exanple
(Tt alfimappodettnase datistabivtyoprstondficleakmagmtic reshancegNVIR) spectra
i nhi bitors of urokinase plasm nogen activator receptor
f unctaeiey mass YECimAMBI t ors of growth factor function,

r L st oAronly B #68oOR¥brikaRéRwhich can be
(gﬂti %ﬂ?&g@ gg‘tégl\?f% Pact or re}t:ept or gmt i_bodiﬂfgés} (f C;AF ' _
ex anuibtibdiebyaditigerd pods2ssadevielopuhent; prepstatizugrabre repeated if more
[ HerceptinTM and the anti-erbbl antibody cetuxi mab
[czzéjll}))t,en AFHEEPHTHAD 2006/ 082392 PCT/ GB2006/ 000334 45
A RN ST RS ferl, NMRIdRATS in T TS HEdHa VaRRs fddhdjoit dilignostiélprotons,
serine/threonine kinase inhibitors, for exanple ,
i nhi kgiveris peft pehmilliph Genetelagive ia tetrpmethylsilang§ IMS) gsgn internal

exampl & EF B ATLY af 0FTHIGn DVIEBIE uhfbl! BhiRViSe SHER

as

(Wiif) 3- chBin@da0 syinbd1siBavehein Msyal dealbhoXy - 6- ( 3- mor phol i nop
ropoxy) qui nazolin-4-amne 5 (gefitini b, AZD1839),

(RF)( 3-sotvPpimaLia eas givenan yolmevRlwRe 6% 8MAbxy) qui nazol i n

- any | i or Sl Bébh RBE
%fac%gaorgoé‘gﬁ#\&%%ﬁ?%n%@- X E? uor ophenyl ) - 7- ( 3- nor phol i
nopr opo¥yPAui nazol i n- 4etyl atat€gl 1033)), for exanple
inhibitors of the platel et-derived growh factor
family &% for exanpl e(?hel%m]lieg\ef’ors of the hepatocyte
grow h fgefor famly; 1fafy1) antiangi ogenic agents
such as those which inhibit the effects of vascul ar
endot hel[EH growt h f atgtshydiofspnexanpl e t he
anti-va | ar endot hel i gl .cel | wth factor antibody
bevaci z b [Avasti nTI\/]t‘%ragglﬁfJo&l}%ﬁ&g’ such as those
di scl osggtgiAn | nt er nat i @fadproiaflehylamMiep! i cati ons WO
97/ 22596, WD 97/ 30035, WD 97/ 32856 and WD 98/ 13354)

and DMAP 4-dimethylaminopyridine;
NMP N-methylpyridinone;
MTBE methyl tert-butyl ether;
DMF N, N-dimethylformamide;
HBTU 2-(1H-benzotriazole-1-y1)-1,1,3,3-tetramethyluronium

hexafluorophosphate;
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conpounds that work by other nechanisns (for exanple
linoride, inhibitors of integrin 15 av(33 function and
wa@r@eos3atin); (vi) vascul ar damagi ng agents SBCTYGB2006/000334
Conbretastatin A4 and conpd8inds di sclosed in
I nternational Patent Applications WO 99/02166, WO
00/ 4052 00/ 41669, 24, WD 02/ 04434 and
WO OZ/Ogg%%P (vii) antf%%%%gé% erapi es, for exanple
t hose wiikPrresine di r ect eetraflmotdphenarestt;s | i st ed above,
20 such&?s SI'S 2503, an ﬁnt:-r s antisense; (viii)
gene therapy approached®®hafob@fing for exanpl e
approachmgmt 0 repl ace ghansepkindgoies such as aberrant
p53 or aberrant BRCAL or BRCA2, GDEPT (gene-directed
enzyme pro-drug therapy) approaches such as those
ggggg cytosi ne deam nase, thym di ne ki nase or a
rial nitroreductase enzyne and approaches to
(S)-6-A8-Ogelepropl- L HRSyrizel-8Lyadhiol-9-fRENDI ML FRYr Sher)ethylamino)
. r.adi ot herapy such as multi-drug resistance gene
DICOMRAMEBG . and (i x) i nmunot herapy approaches, incl uding
for ' 0= Vi approaches. t e
| e SRR b B s Ao A 5P PIOR3 iRt Sprepicotinontit
(MethedH; lﬁ§g{( I&Irtgﬁela thd (ﬁ)%-i@ﬂ@%{bﬂk&n&@&h&?&ﬁim fB8g, 5.6 mi"r]nol) were
inter in.2, i uki n or granul ocyt e- macr ophage
adadlpigiion At il & sl DiEap(s 2 Sriowmab iaacedisd bibe. The
rea a S ' § d i ne .
R g e S O P Gl b PR, e resutting
resicap pras potiéisd ts colgnmycthedhategraplan@ @t -edeOUFE0 : Cplol give the title
foaches using anti-idiotypic antibodies.

lines nd_app d
compidfpi5aR. 10Pen HerMR 40 G, CRUIaKA B (o Al 15658 . 21D,
727 S350 0 9 61 081 I EIEN) iy 5715 o

i'sotretindi
1H),rleaed; 4= 6 Huxibpl,01/0.9 8/, 2HYD0 20056 D8R 38P). MS: Calcd.: 380; Found:
[NH%%%% 2006/ 000334 46 Cephal on's kinase inhibitors

=701 and CEP-2563, anti-Trk or anti-NG- nonocl ona

anti bodi es, targeted radiation therapy wth

131l - net ai odobenzyl guani di ne (1311-M BG, anti- G D2)
Examplesk| onal anti body therapy with or without

O 2 ) e,

- [ B

Exa

nicofifa@@itierent may be achi eved by may of the sfnuftaneous,

sequentjial or separate dOSiEP of the individua
coﬂ%éﬁ@ﬁﬂ@n of () 19e(St¢vetoprenyl-1Hpxrhzad Grlamixtd) Saflyporodud t-

fluord iy : . IS Ny [ ar .. .
b BRTONAS Bl el Y STH aflon pott h vos
added agageaquatgssolieiar(® bel ohEOeI @bees) &t a9 dCt RAoALNBY the addition of
pharnyceutlcally-aptlve agent within its approved
0.1 i} 9§ 30% Hofdpgdhe 13ukipgdadsied sqlntion wapbertetbto G5r°C for 1h, cooled to
oPharmaceut i cal acceptabl e salts thereof, of the
25 (g 2 g gﬂ?cepﬁ%tgﬁt'* esu tng)g residue was dlsésolveJ 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 (0.30g, 60%). 'H NMR
MOONE&JHXHQS9D6@LJ=IOHZ1HL790®r&1HL735J32@m2HL725«LJ=
7.2 Hz, 1H), 7.00-6.95 (m, 2H), 6.00 (br s, 1H), 5.66 (br s, 2H), 5.21-5.17 (m, 1H), 1.86-1.82
(m, 1H), 1.54 (d, /= 6.8 Hz, 3H), 0.96-0.92 (m, 2H), 0.69-0.67 (m, 2H). MS: Calcd.: 398;

Found: [M+H]" 399.
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can be prepared in a nunber of ways well known to one
skilled in the art of organic synthesis. The

w@orposa3gs, or pharmaceutically acceptabl e sal PGT/GB2006/000334
t hereof, of the present invention can be synthesized
usi ng the net hods descri bed bel ow, together with

xagw_] Betic nmethods known in the 15 art of synthetic

rgani c chen1.try, or varjations thereon as
gt elepr depyiazol-Beyl)-SuflioroSNG tl - flb@dBhenyl)

eﬂn%@?h&ﬂ@ééé @Ee not 1inited to, those descri bed
ences cited herein are hereby
i nGorqidr@FEbhithont (5 @il wasbideal(s)- @xsfc%lsgl%g&}ﬁurrpg?az@?y Shamino)-

pharmaceuti cal |y accept abl

or
> ﬂ‘t%@ﬁe@f(ﬂ f&for?HhnglDﬁbﬂﬁ@i@hﬂlcmnﬁelqiﬂémpbd 0sli5Sgp0.4 memol), conc.

O P SR AL Bt r BRY P e Fremisnss wasthen

ﬂuSlteldemﬂeHg@NatslamddanthMem p]abed @fmek ay ?gcctﬁgg f@fAl@lsa%UTPﬁf%'agtlon was

b
e TR B SO R b o b, s et
The tdsultipglsOlidFay! aﬂ%ﬁ&ﬂﬁ%ﬁ%&ﬁ' (Jff MR g\%ig@Hr(g@ ai,t flh 1), and a

condi ti ons, |nCU|ngCO|CeO
saturgtedigpenys @olutleaofNeﬂﬁ)ae(ﬁﬁQ lmi) waeaddid) @id the mdttuid@as shaken

rku r res are chosen to be the
V‘g"lg‘%‘%ﬁf’%éﬂ% ﬁgﬁg%/ Ve t’i? toweditp separatouang thesaswaoes layer was
extrace:ﬂdmﬂyDCM (3 £¢OURILE Qﬂe faumsﬂl%d %l‘%alnicelgyérg‘ w%ﬁeedr?erdt filtdbd and

ﬁgerstood by one skil
Conce%%t dihg r%SﬁthgtSﬁbdM@ﬁ @tmﬁmaby cglumn@hmMatograp&m(lDﬂM MeOH =

o RSN 5L ST R P AR R 45735 o,
2H), 1‘7H6 (ﬂubstlllt He/WIs), 7.004. @ﬁ?ﬁrm)cwsﬁ oéodéﬁ 1‘Ml)t B e 28, 1.88-1.81

action conditions, wll be readil ent t0
(m, ls}g flﬁ%&dau I TOrz, 3H), W90t (ay, AHD . ﬁ"éomc{m AU MBS henlche3s4;
Foun;dsg\q E@dglgxan‘pl es The invention will now be further
descri th reference to the followng illustrative
exanples in which, unless stated ot herw se: WO

Exa 2006/ 082392 PCT/ GB2006/ 000334 47 (i) tenperatures are
in degrees Celsius (C); operations are carried

(N (o R SRR o 3 BT Al ATRE R Ben o
I hmtteous rragneS| um sul fate; evaporation of

ARG otk VB et Bitad8n-dm Bt D a5 exbepropyl-1 -
pyrazol-B1ylRs abio-Ne e ﬁﬁ%?h&fyl)@@lyb?%@&ngé eldihindne (Excargple 3; 0.08g,

chrorrato rap héﬂrreans chro raphy on's

0.2 m@%q andy Cﬁth: %} oadgdh EBR@@&ugflafbhync(Ug_l@dmgs{) Tantdlesh Bitture of
THF OB £ P %@Fe%%‘(‘aﬁk}‘)“?ﬁé" Bfiop %%'a gl vigorousty at 0 °C for 45
min aﬂﬂ fMRﬂO@h@W&tﬁ??@lﬁ%&fﬁQﬁ& Ah 4 T N@?Cﬂr&ghﬁftﬂ)ﬁﬂ LM x 5 ml

i mes are_given 10 illustration
for 30 min. each). The resulting organic layers were combined and concentrated. The

S, .3! P /A LIERVIEL ) A9 ¢

resulting solid was purified by reverse-phase column chromatography (5-50% CH;CN in H,O
over 400 ml) to give the title compound (0.045g, 50%). '"H NMR (400 MHz, CD;0D) & 7.34-
7.33 (m, 2H), 7.11 (d, J=10.7 Hz, 1H), 7.01-6.97 (m, 2H), 5.14-5.04 (m, 1H), 4.30-4.17 (m,
2H), 1.99 (s, 3H), 1.88-1.81 (m, 1H), 1.50 (d, J= 6.8 Hz, 3H), 0.94-0.92 (m, 2H), 0.67-0.63
(m, 2H). MS: Calcd.: 426; Found: [M-+H]" 427.
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(v) final products have satisfactory proton nucl ear

magneti ¢ resonance (NWMR) spectra and/or nmass spectra
waolai0a/083392 ) yields are given for illustration peil/gGBarwd/000334

are not necessarily those which can be obtained by

di i gent process devel opnent; preparations were

Exan?&%%t ed if nore 15 material was required; (vii) when

 NVR data is in the formof delta vaI ues for

(S)-Ive(65-diyvalwpaslyl-¢ HRF@iAnS - v1agind g5 -ludreard - (A udfdgheh @fethylamino)
(ppn) relatlve to tetranethylsilane (TM5) as an
3 thvd ymeianesulfogamideni ned at 300 MHz in DVBO- d6

un l 1? ?&mﬁtﬂ%ﬁf)m sk %Ja@tcﬁ%é { Wlt}m (é’) ?—@%ﬂ?{ngﬂ{e{hﬁlﬁwo éSS a{c?%pﬁopyl 1H-

t hei r usual neani ngs
pyraml-ﬁqll):lﬁﬂélu\bm -l - (Nﬂubropbsmﬁ)ethy()p}ndlhé-ﬁf(?dilb@l\m&(@xample 3; 0.025g,
b .. Et OAc et acet
A Bt e oo

DIEtA@((f @ 98 ﬂ{lﬁ‘& , DN (0 g{ﬁﬁd’lef {1 F%S I).I ”lél'lxenrg_sultmg

dllsopropylethy am ne;
Soluﬂsilbﬁ whis lsbﬁke;alvpgorm[kil}nﬂr&é) °C31br MEBETIMetrWhoﬁ et ﬁllulteyﬂand the resulting

R et S
orgeﬁﬁé(%g%ﬂé Q\Ve%’@&ﬁlﬁﬁ@d fnd é@c&g&@&p F18 Pulit % fsﬁ:ﬁg QRe ﬁgggflﬁ) reverse-

di chi oroethane; TFP resin tet uor opheno
phageeesilymn c}mpmatqmﬁhar(&w%aﬁﬂamm i, Ohdver é@ﬁemh)etn @ive the title

compAR 50 e TG Al (0 MR I § ae AP, 7.14 (&, =
10.7THE Q)N P01 16,97 @n, 2H), 5.16-5.09 (m, 1H), 4.15-4.06 (m, 2H), 2.9 (s, 3H), 1.88-
1.83 (m, 1H), 1.52 (d, J= 6.8 Hz, 3H), 0.95-0.93 (m, 2H), 0.66-0.64 (m, 2H). MS: Calcd.:
462; Found: [M+H]" 463.

Example 6
(R)-6-(5-Cyclopropyl-1H-pyrazol-3-ylamino)-5-fluoro-2-(1-(4-fluorophenyl)-2-

hydroxyethylamino)nicotinonitrile

2-Chloro-6-(5-cyclopropyl-1H-pyrazol-3-ylamino)-5-fluoronicotinonitrile (Method 1;
0.5g, 1.8 mmol) and (R)-2-amino-2-(4-fluorophenyl)ethanol (0.6g, 3.6 mmol) were added to a
solution of n-BuOH (4 ml) and DIEA (0.3g, 2.3 mmol) in a sealed tube. The reaction was
heated to 140 °C for 48 hrs, then cooled to 25 °C and concentrated. The resulting residue was
purified by column chromatography (DCM - MeOH = 80 : 1) to give the title compound
(0.3g, 40%). "H NMR (400 MHz, CD;0D) § 7.37-7.35 (m, 3H), 7.05-7.00 (m, 2H), 5.99 (s,
1H), 5.20-5.11 (m, 1H), 3.90-3.77 (m, 2H), 1.90-1.86 (m, 1H), 1.05-0.96 (m, 2H), 0.73-0.66
(m, 2H). MS: Calcd.: 396; Found: [M+H]" 397.

Example 7
(R)-6-(5-Cyclopropyl-1H-pyrazol-3-ylamino)-5-fluoro-2-(1-(4-fluorophenyl)-2-

hydroxyethylamino)nicotinamide
(R)-6~(5-Cyclopropyl-1H-pyrazol-3-ylamino)-5-fluoro-2-(1-(4-fluorophenyl)-2-

hydroxyethylamino)nicotinonitrile (Example 6; 0.07g, 0.2 mmol), was placed in MeOH (5
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A portion of
2-chl oro- 6-(5-cycl opropyl -1 H pyrazol - 3-yl am no) -5-fl uo
wo orveosa3pnonitrile 10 (Method 1; 0.8g, 2.8 meLi/GBRE6/000334
(S)-1-(4-fluorophenyl)ethadam ne (0.8g, 5.6 nmol) were
added to a solution of fa-BuOH (4 ml) and DI EA (0. 5g,
3t ) he
A 7 A R SRR ] B O Bkl ST rotowed by
the editenof 0Boh! oF BEY6rHOY) Thegsulties HaecMRsuRsH whd Mtekaxo 65 °C for
col unm chr omat ogr aphy (DCM - MeOH = 50: 1) to give the
1 h,cppled to 23 n%xﬁm(fomﬁn%@d Blowgesultipg Nwiue 466 didslye CRAZ)AC (50 ml),

Wasgecﬁw‘éé v&;a%r_b(% 1}&)’_9}1‘ «7? 6@%{%1‘, 3,¥}_éonc%n ’_%éct g[%e iq:qjjtm sohc{ was purified
by coli2din &rﬁﬁa’(ogfaph? K-D)CI%SM(%lOE{ 830(i1Mo %ﬂ;@}he t;ﬂqu)n{p%‘lﬁé‘l&l (0.065g,

0%35 W@@@o Mg@; CBoOR)S 7. SMd ; 13811Hz BN BI36-72360n, 2H) 7.04-7.00

(m, £} 0 QS R PR Ly 1@13?#2230%%5%%%? Birtn. 00 85-0.96 (m,

2H)s@V40i60r(n) £H). MS: Calcd.: 414; Found: [M+H1

(S)-6-(5-cycl opropyl -1 H-pyrazol 3-yl am no) 5-fl uoro- 2-

(1-(4- fluorophenyl)ethylam no)nicotinonitrile
Exaffpiégpl e 1, 0.5g9, 1.3 nmmol) in MeCH (50 m ), was

added a 25% aqueous solution (2 mM) of KOH (400 ng) at
(R)-243-CAmiignh s i 61 §-cty bl proghet - i asyr9ol-3 5 1niho s - ffor R Wdin-2-

H2 e resul tipng dark red solution was heated to 65
ylany; (%22( Bor,on be% “%5 C, and concentrated. The

r equb mxﬂ@rd&qm@qs %mﬂf@?hﬁ%&%ﬂ? tfino?3-fMloko-2-(1-4-

washed with wate ere
ﬂuowah@é/ﬂa)r%vér@xyelthﬂamm)mwom@nmla ((Exmpler:ﬂ.j 10 ]f3lg¢d3B}’nmol) conc.

HCI ?ﬁ h Lﬁ'tﬁ? talnfi If’rdgrf@%v %r@ﬂ@%é, oW)é/ateq pprm 0. %Qﬁt OM%QH (5 ml) was

flusHeDGHiB) N§ egadﬂlﬁteﬂdand]tﬁeﬂ }%@cédzunj%ﬂi% (40 1%@) Pk 1 . ThEYeaction was then

evacx}qtgg_fgl_s }ral I\@;:%l’tergd ovpshest wigh MQQ)H (3x66 n(llbx,rand coﬁcbdhtrated The

resul@ing 1:612& JVZS & Ol%e'd)glﬂ l%e 1%% %%B)Eg\g] 87}%(%111 ((%? Sg,'_b(()% rﬂé an(csl a saturated

aque@ﬂ spdiuhon&ﬁ"&xi a,CBg (10l mf) Mlﬂsl]atﬂdaﬂ Q“he Wk ZBORLOGARIPvigorously for 30

min @4@82%3?/ 00033 49 Exanp
§ AREAL R he-agpequs 1%‘}3‘?& W@E) e¥fpApted with G 63 x 309 ). The
comblﬁe(f bﬂg@ﬂh@ 14(?% lets btted, ritREAR! Q‘?%Xhéeﬁg&d I?e res%l’ﬁn% %olﬁll yas purified

épyr | 6- di am ne
by rewg@e-@ @S@d;ottg)n @Qaatpgraphp (DH9Ye- CHEQIY i HeD o3eyA0n) @) give the

tile upaygp §0.974, 5774 1 DR SHSFI6 CRYPRIPoh 7 48 (P, 7117 (0, /-
L1, (ﬁmzmmod_(mozﬁ)gg 7206 T1H) 3,18 50y, 1§9tar%3]72'ﬁn? 4H), 1.87-

ry basi’s, “on act
1.83 (m,llz@; 0.9 1292wt AHe 0¥6QD. 6hem, 2H)l Msh€tdlod 400 NLound: [M-+H]" 401.
evacuated, and then placed under 40 psi of H2 for 6
hrs. The reaction was then evacuated, flushed with

mgﬁlltered washed with MeOH (3 x 30 m), and
A(;?ncent rat ed
(R) (6-(5-Cyclopropyl-1H-pyrazol- 3-ylamino)-5-fluoro-2-(1-(4-fluorophenyl)-2-
hydroxyethylamino)pyridin-3-yDmethyl)acetamide

(R)-2-(3-(Aminomethyl)-6-(5-cyclopropyl- 1H-pyrazol-3-ylamino)-5-fluoropyridin-2-
ylamino)-2-(4-fluorophenyl)ethanol (Example 8; 0.034g, 0.085 mmol) and acetic acid loaded
TFP resin (1.4 mmol/g loading, 0.085 mmol) were placed in a THF - DCM solution (1 : 1, 3

ml) at 0 °C. The resulting suspension was shaken vigorously at 0 °C for 45 min. The reaction
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The resulting solid was dissolved in the m xture of

DCM - MeOH (50: 1, 100 m), and a 10 saturated aqueous
wa@odoanssm of Na2CO3 (100 ml) was added, and t hPCTGBRW6H00334

was shaken vigorously for 330 mn. The |ayers were

then allowed to separ ate and the aqueous | ayer was

s AR B B e FEAEC AR TE s

for 3(B1$1ui Telacflg Bigd ne@hmag ox@umlcflaﬁ@ls WreGRlibedant Q6BRd-a8hBAThe
1) to give the title conpound

reS“itelgcﬁ@&d V@erpemﬁiqhb:r\me{sa awlur@m@)na@g?am (3-58% CHyCN in H,0

overRpltg i v}fehé % éor%&%dgg 01%5:)')%% AN Z460W ;2;53301)) 57.42-

7. 361(nf;43H)pI7 13%d, 799, HZHz 3I=D,,7 4- 8399Qm92H na. osﬁ(fﬁ}fs fHﬁS -10- 56@2 (m, 1H),
4. 3644 é?) (@E%HN-?(S@é 7 B(I@,,%Iﬂbér%@ 3H)H1 1§§r1a&£gm 4H), Qﬁﬁ%rgo@n, 2H),
0723&??5@%1%33‘?%%%1% L; g?% EMJ(HJ?%nS bottom fl ask was

charged with (S)-3-(am nonet hyl)-N6-(5-cycl oproEylilH-
pyr.azol - 3-yl ) -5-fl uoro-N2- (1-(4-fluorophenyl)ethyl) pyr
E&MZ 6- di ani ne (Exanpl e 3 0.08g, 0.2 mmol) and

ingide ous| y at 0 C

QEE%@H&FPEMB%E L st ﬁﬁ@nﬁr&%ml ol D cyciggropy-12-

pyra&@l Jﬂymmlﬁaﬁﬁﬂuoﬁib%ﬂlﬁszlbhtﬂh%)ol %ﬂh&okﬁé&ﬁl[)%th‘éﬁéle{Example 8; 0.20g,
onbi ned and concentrated. The resulting 'solid

0.5 Opmmp%)» @athapeaubfow geiddprded 183 rgsin (@Amamal'® padiply0.66 18004, DIEA

O 1SESARAE DR 50680 5t o MRS i H)SHFR R soton

was (sliﬂkeﬁ H)gorguslylat(@ °Glfor § Gus/ THE reabtibn whs Blte@d 94d (HBreﬁﬂﬁng resin was
4.30-4.17 (m  2H), 1.99

Wasl1ed8\g1ﬂl agd ﬁF(( :E)CMQolutlorg@ '(lal3 Jitn@ fg 3|qzmmge@ch) & he 4'es®11tgg organic

oo P s e e ST 80 B e

coluEmmimérﬁatng(aﬁ)y &SQ%-((H%(}NIM 1050 opat 400 h‘th’Yd 8i%0 kheditleBddmpound
S5-fluoro-2-(1-(4-fl uorophen ﬂleth ai_ni no)

005 Bk Sy ARk P08 8 10n T BuAddbbr Odnkiz, 1H),

7.0484 ?@gn"ﬁ?% ﬁ@%&?ﬁ%ﬂ?‘i&?w% B AED 294,07, (. 2H), 3.86-3.74 (m, 28D,
2. 98p(y,r3eﬂ)ou 289-1y89 G- lﬁ{)uDOMI‘GliZZ- (d, szg % Zg@ramtgg ggig)mshlxz:;ﬂ)cay ©78;
Exa e 3; g, nmo
FO“?FEtDE’]f]gFﬁé gyéjgﬁlmcngcfd Iggded TFP resin (0.9 nmmol /g
| oadi ng, 0.065 mmol ), DIEA (0.017g, 0.13 nmol), DWVAP

(0.09g, 0.072 nmmol ), and THE (5 m). The resulting
Exampleiil on was shaken vigorously at 60 C for 8 hrs. The

RS $RGH971 Y8 4y

ylamino)nicotinonitrile

2-Chloro-5-fluoro-6-(5-isopropoxy- 1 H-pyrazol-3-ylamino)nicotinonitrile (Method 2;
1.6g, 5.0 mmol) and (R)-2-amino-2-(4-fluorophenyl)ethanol (2.0g, 11.0 mmol) were added to
a solution of #-BuOH (8 ml) and DIEA (0.8g, 6.0 mmol) in a sealed tube. The reaction was
heated to 135 °C for 72 hrs, cooled to 25 °C, and concentrated. The resulting residue was
purified by column chromatography (DCM - MeOH = 50 : 1) to give the title compound
(0.7g, 31%). "H NMR (400 MHz, CD;0D) & 7.49 (d, J=9.5 Hz, 1H), 7.41-7.38 (m, 2H),
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in was washed with a THE - DCM solution (1 : 1, 3 X
rSefﬂl for 30 mn. each). The resulting 10 organic
wo ag0e/08239kr e conbi ned and concentrated. The r eBUl/GBa@6/000334
solid was purified by revesde- phase col um
chr omat ogr aphy (5-50% CH3CN in H20 over 400 m) to

7.077.02 (mh2H), 5St40e(s, KHHPA0EI0Y Gn; Ol}ﬁ)g 4.683%:5 (n:l- H }ﬂ”ﬁfﬁ)ﬁ%&m 2H),

133“4;51@%%4@#@# ‘Eﬁf%mggl @4%94]{51] 1H), 4.15-4.06

.52 (d, J=
2 2.99 (s, 3H), 1.88- 1.83 (m 1H), 1.5 _
é.ms HZH? 3H), 0.95-0.93 (m 2H), 0.66-0.64 (m 2H). NS
Example}2: 15 462; Found: [M+H + 463. Exanple 6

H pyrazol -3 | am no) -5
y Wthylamlng) 6-(5-isopropoxy-1H-pyrazol-3-

n|cot|non|tr|Ie 20
um%%gmc;&) opropyl - 1H pyrazol - 3-yl am no) - 5-f | uo
DcoF 1(ki(#-dlupnaphiumyd)-2; hydﬂixg'gﬂlylhm?%dyg%l@ is8 posy -

yraécB)S' ;la%? Rlézétlr{ao%ngl!ﬁu@%ia%nF 2]%/1 b%%g?ﬁgo l(m;nﬂh) yag pfa.c@i BAVeOH (5 ml)

t25°@ 5¢ kdlutith @5 T@ eac:lont dded,
: ( Eg%?g&ﬁﬁgpca%r §)8 ﬁ?j en co&"lh j %’dﬁ ©

f0110‘é’8€1l 59@ theraddition of 90 rrabof 30% @IzDeS]l“hﬂ:Lresul@’ﬁg K 'fé(f soeﬁlog as heated
= 80: 1) to give
to 650"@ II%FT 1S QE qﬁ%’%‘%{) @X% éoncgg%ted Tihenrmlting@siNe Wa@ﬂ)@ﬁ]})ed in

e conp
5. 99
EtOAS: ('58 3%1) ﬁﬁ(ﬁiﬁ( W?Lth %H}er (30 Qg)' 5.995) fﬁ%ﬁ nglc%elitra%%d (e l_gsul’ung
solid 3 Yias pusfied; nc@gmpm}uq_mgtp gIepMBAIC 6 Mé(DH QB{) U\@ give the title

comp‘g%l&g) (2357%9&807 goﬂggwi %g%m@)an? AT Hz, 1H), 7.43-

739 (i) 06- 01105 @H% §.37 (8- hHOTORNS0Y ok Py, % 60-4.54 (m, 113), 3.90.
!

3.86 @{p)l)%et %373 &gﬂﬁaﬁ’ t:s[z?e?:o{;:r &.0dz, BHYI MBI Qalkbd 5452, 4kAd:3M+H]"

1- (4-fl uorophenyl) - 2- o .
433. (hydsoxyet hyl am no) ni cotinonitrile (Exanple 6; 0.07g,
0.2 nrol), was placed in MeCH (5 WO 2006/ 082392

P 2006/ 000334 51 nl) at 25 C. A 25% aqueous
Exa on (0.2 ) of KCH (50 rg) was then added,
(R)-24 U At n

resu

ylamipp)- }%jd_p_@@_mm concentrat ed The resultl ng
n EtOAc (50 m), washed with

Ao TS S °¥c¥-§filﬂ1ﬂmemaemaha e trasety ot ). GH{le

1sopropesy4ﬂHLIf}gaz‘b@-|3Lﬂa ekt 163819%1‘5} e lg 602, l-4tmmol), gonc. HCI
0.3 mﬁ)gr RS OH{ P O%s@yDgg/jg@%l aﬁiﬁ%&rﬁ&%@ ng M@@iﬂ@ ﬁwag 51ushed

with Nb; @ﬁ%g%:{ed éng ﬁ%{l é)lacﬂibung% of ;I_zgggq BSQ fﬁr 6@1; Th;g: rB;ZIL%IAlr Wzﬂs then
evacua(tcd ﬂ'z&lsi)ed \&LtENz,]ﬁlﬁaﬁed, Wasﬂé?l)w1tﬁ)l\@e%)}g(39g36% aﬁmpﬁc_gn’gitgd The

ou n
resultmg scﬁld was dlSSaned in the mixture of DCM - MeOH (50 : 1, 100 ml) and treated

with a saturated aqueous Na,CO; solution (100 ml). The resulting mixture was shaken
vigorously for 30 min and allowed to separate. The aqueous layer was extracted with DCM @3
x 100 ml). The combined organic layers were dried, filtered and concentrated. The resulting
solid was purified by reverse-phase column chromatography (5-50% CH;CN in H>0 over 400
ml) to give the title compound (0.40g, 66%). "H NMR (400 MHz, CD;0D) § 7.47-7.44 (m,
2H), 7.37 (d, /= 10.7 Hz, 1H), 7.06-7.02 (m, 2H), 5.10-5.06 (m, 1H), 4.57-4.51 (m, 1H), 4.28
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10 Exanple 8
(R)-2-(3-(AmM nonet hyl ) - 6- (5-cycl opropyl -1 H pyrazol - 3-y
wo a0ma/iosa3¥2 5 f |l uoropyridin 2 PCT/GB2006/000334
yl am no) - 2- (4-fl uor ophenyl &t hanol The m xture of
(R)-6-(5-cycl opropyl -1 H pyrazol - 3-yl am no) - 5-f | uor o- 2-
(d, [-114.2Hz, 1H), 4.07 (d, J = 14.2 Hz, 1H), 3,92-3.80 (m, 2H), 1.32
; ), (¢, /= 3.7 Hz, 6H).
MS: ((g! ﬁgegxu%i ﬁégfi[ﬂl o}\%et hyI ani no) ni coti nonitril
%{Yp nmol ), conc. 15 HC (01n1),
and Pd (10 wt. % dry basis, on activated carbon,
0.12 in MeOH (5 m) was fI ushed with N2, evacuated,

Exa hen placed under H2 (40 psi) for 6 hrs. The
fl ushed Wi th N2,
ashed QX yet A{Seisopropoxy-1H-pyrazol-

3-ylahaine ﬂﬁtg Nmé laée%aﬁﬂi EI ng sol |d was di ssolved in
m xture o (50 : 1, 100 M), and a

th
&)r%f%%mwwdwé) i‘tﬁlluum—@l(lS-m‘opf@B@Bh(-liﬁﬁ)zdm)ylﬁﬁﬁlo)pyrldm&-

ylamﬁfé)g—%d 4I %—ﬁvl\g dﬁi{e’ﬁ%/@ tgg}wgilés I?'ﬂf;ﬁ T%g&gu? é%@];lg{mgd acetic a01d loaded

TFP e‘;)strr(éeitmﬂl tita (43 mé ani
yer_was o\é)fgl eém@fv:ol terr(1=[:ldg§‘r,1egé %%ﬁ%—({]eﬁltarg@ggﬁﬁﬁsgfu (f L3
ml) a;é‘ gr Theyggsaléing golwtien pas slfakentvigbsousinve DSE- ohas eig Bhdifiered. The

resulﬁﬁ%%@%ﬁh&%r iﬂf.( e@vg‘%l &polé%lﬁ}%gi\ld Gglgglg]g Q}%lle r31);1.|g) %N/Fﬁc)l(%ggm each). The

resulmmgorgﬁiﬁa (I]';))ersﬁwgre 4ombindd aﬁd’bor?e'é')ltfratgd lﬁle(rgsuét}nfgs]o%ldd%as Hpﬁed by

04-7.
revefi{%hasg colyma. %@%ﬁ?g@}ﬁgy (585 Q% CZ‘ECN &ﬁiOTDVékHDO ml) to g1ve the title

compuiffh B2, $9%). 2rR A 3092 (0158 7,455 36 G, S 7. 1708, /=
10.7 KIR) LHY; V@6-7(<ﬂ-@yﬂflggf; geﬁée _AHPWZ 328! (u3 1H) A5 019)53m, 1H), 4.36 (d,
J= I%t}g&oiﬁit“r@ rrol)Spﬁ/HmllH», 3'89+3)?i2e¢1mﬂ}))a@6ﬂ &87i38D), lSng J=
6.0H4 8D A SCLIB: AOTINL PP 45y ! OPF OpY! - 1 pyrazol

I'am no) - 5- 1 uor Gpyr
yl am no) 2- (4-fluorophenyl)ethanol (Exanple 8; 0.034q,

Exant '19 nmol ) and acetic acid | oaded TFP resin (1.4
g | oadi ng, 0.085 mml) were placed in a THE - DCM

suspension was shake e 6rY 1LH-pyrazol-
3-ylamimg)nves MDY D06 P8ABRPam(IE GB2006/ 000334 52 was

R e LG G B WA, & T
isopropivey-il Blepyira: il 1
B0 Ey@ﬁgﬁy;tggg Asgaridye R 2 S RTRbR A hapg! (Exampte
Uz, &oBalseethanasrkionip peiddoadgd aﬁﬁyes(lﬁ((m%@ﬂ@qwamﬁ 0.24

mmolmA%%%%%p%% MPDMXE (b2 oD ek 5 2y 5

Iti °
:su g &lgimlosn]v;zégsslﬁlégﬂwrgn&ﬂdhsl At @(’5L @ f&98 ﬁlrsna?g ﬁt&’iﬁ)ﬁ e I(esultlng resin
as wgdhg lis 21 TR DG sotptlgg 331Hﬁ mllfoBBO ﬁula%aélﬁl Tﬂé‘ﬁesultmg

organi® lagl;@fsq%%é 8&%%%”1(1 i(%%@%@%%cﬁ,ﬁh% rﬁsgﬁ}_r?g sollvgwas purlﬁed by reverse-
phase column chromatography (5-50% CH;CN in H,0 over 400 ml) to give the title
coompound (0.075g, 63%). 'H NMR (400 MHz, CD;0D) § 7.48-7.45 (m, 2H), 7.20 d,J=
10.9 Hz, 1H), 7.05-7.01 (m, 2H), 5.30 (s, 1H), 5.04-5.01 (m, 1H), 4.56-4.53 (m, 1H), 4.20 (d,
J=14.41z, 1H),4.12 (d, J= 14.4 Hz, 1H), 3.86-3.73 (m, 2H), 3.01 (s, 3H), 1.32 (d,J=6.0
Hz, 3H). MS: Calcd.: 496; Found: [M+H]* 497.
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(R -N-((6-(5-Cycl opropyl - 1H pyrazol - 3-yl am no) - 5-f | uor
W@2®6/082342 f | uor ophenyl ) - 2- hydr ox PCT/GB2006/000334

yl am no) pyri di n- 3-yl ) nmet hyl5§ net hanesul f onam de Around

bottom fl ask was charged with

Exampld)162- (3 (am nonet hyl ) - 6- (5-cycl opropyl -1 H
yrazol Iamno) 5f uoropgrldln 2y|allmno) 21 (4-flu
r %ﬁ . nlcaC| dloaded TFP resin (09 I/g
Mﬁl %i mmol), DIEA 15 (0.13g, 1.00 nmol), DVAP
(D-Ohéofg- 5- ﬂucﬁﬁ% (rﬁm@bﬁrop@i}dlﬁlﬂﬁre(zﬂ:IBJﬁl@mm&'}mﬁbdtlﬁsmltﬂlb i®lethod 2;

sol ution S ken vigorously at 60 C for_8 hrs. The
14g, SO mEelb A 1fG§* worerhenyetbaening (108 94 meohegedded toa
solutl z u@Ht(IQ 1§H) IMEDIEM 4 ¢ hdR8) fnla seaf]ed t3bel The Tactiof was

each e resul ing organlc ayers were
heatedao rfBb' ﬁ@d‘oﬂﬁimmtb aséd, andencestdtéd. The Se:slultdlg\maﬁdue was

i Gl S 0 T T s
030 R 10 A A B3y,
7.04- 6(991 (2 BH), 5408, (1), S12-5H), (m51H?,-4868(D3 5 i, 1}H),,11.54869(2l§1)Jg=.570(7Hz,
51D, 11 e, GEEORES ol loss Epins s f8 3. Cm 21 v

Calcd.: 478; Found: [MtH + 479. 25 Exanple 11
(R) - 5 Fuuor o- 2- (1-(4-fluoro hence ydroxeth
Exam 0)5 | sopr opoxy- IH-pyrazoI 3-
I

ylamn)d)m@@ﬂiﬂdﬁgaétrl I e (l\/bt hod 2 1. Gg, 5. O rmol) and

nﬁ’?)-l 2-ai ni no-2-(4-fluor ophenyl )et hanol (2.0g, 11.0
5yFlnetioe2-Gk e Huerephauyathylamineoer (Disopropay4 | {apyrazgol-3-

st P 8 P OS8RSR T

25 °C.Q\ 28%hqueneasiutiah €04 rfﬁb] ef K@EIJ{(I 11ng I eaintbIewhwethen added,
purified by colum chromat ography (DCM - MeOH = 50:

followp@ byithesaddifzon; ¢ft0. emd @ﬁw@ rlﬁoz('bheﬁgsu tingglark req seRiIqUOES geated to

65 °C Y, (RIGH G 480 b s RaSn S atodite refigiaigs dsdya in

EtOA4 (50 rﬁl% wasgxe& %1&1&%1;514'@30 nﬂ}_gl@re& ﬁlﬂeréc&nancl Ehnceftrfiéd 4 h'é@esultmg
, - in

solid vgﬁmyél ied by&olumorgﬁm y @AEM EMgbl egQZ 15tol_g1ve the title

t
compdui} (4 B8P UM AdHIEEPCENSDY 5 7T AT T AT 30-
7.36 (&R%Hﬁ 57Ri41m00(n’& 1), (5437f(ls UG phemyd0 (- 1wda exyeshih aF)ND 53 (d,
| SOPr Opoxy-
7743300 131 ira RnoyRI Geled i ound MSEIAE 12; 0. 060,
0.1 mvol) was placed in MeCH (5 mM) at 25 C. A 25%
aqueous solution (0.2 m) of KOH (0.05 g, 0.7 mmuol)

Examphksi8 hen added,
(8)-3-(Aminomethyl)-5-fluoro-N>-(1-(4-fluorophenyl)ethyl)-N°-(5-isopropoxy-1H-pyrazol-3-
yDpyridine-2.6-diamine

The mixture of (5)-5-fluoro-2-(1-(4-fluorophenyl)ethylamino)-6-(5-isopropoxy-1H-

pyrazol-3-ylamino)nicotinonitrile (Example 16; 0.90g, 2.26 mmol), conc. HCI (0.3 ml), and
Pd (10 wt. %, dry basis, on activated carbon, 0.55g) in MeOH (20 ml) was flushed with N,

evacuated, and then placed under H (40 psi) for 6 hrs. The reaction was then evacuated,
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10 foll owed by the addition of 0.05 m of 30% H202.
The resulting dark red solution was heated to 65 C
wo 0006083392 cool ed to 25 C, and concentrated. ThBCT/GB2006/000334
resulting residue was dissébved in EtOAc (50 nl),
washed with water (30 m), dried, filtered, and

flusBEIWRAN, MiRded, Wh%héc?vwlz WIDSH (32 &%ﬂ\%@d F&%&eﬁﬁ%d he resulting

col um chromat’ ogr aphy

soliq e dissaluetbio themione3 TR CIE0MOHHSOVR IO@)ﬁl)Mda,treQBBQ?Bh a

satugat%cl3 7cg.1 élés’ I?I?ﬁC(%ﬁj)ﬁltlgnéb&f% ). ihé %%:Ltgregwaf@hﬁqglzv%quusjﬂfor 30 min
d 411 '
an 1m@\?cci1to%gpz%rgfé g%é'aquegusgﬁye%bvﬁeéx&%te&mtg 1501/ (3%( Efb 1{‘13 Mhe
Fluoxganxpglgyermfggqlreedl §ltped and concentrated. The resultmg sohd was

purlgggfc? Eé u{v%gg(e%a!rgng %;1 %nafél éjrolghy 8-405% ' %&\PI%OIZ/EO over 400 ml) to

giveythatiile eamﬁodrﬂ (0 I7g,0*mrsngj1 éH}NMRt(’ﬂ@@MHzAGm?ﬁ N4 f7 41 (m. 2H), 7.35
fl uoro- I- (4-T1 uor ophenyl) - 2- hydr oxyet yfa ’

@, J§ éo ?g{z 1H), 7. 03 99 {m, 2H), 5.35 (s, lH), 5.09-5.04 (m, IH) 4.55- 449 (m 1H),

4. 18'%()“-(1&@(%2]3 1‘?58%8@%811 451 hﬁﬂ% ;ﬂﬁ Qoqﬁggd ,ZC[H 4 {rf@ :%{},11)31 d,J=823

Hz, éH}iN%Pﬂ C4dled. wi02; %)u:@t[ YMxag] g93.0n activated carbon,
0.3g) in MeCH (8 m) was flushed ?5 with N2,
evacuated, and then placed under of H2 (40 psi) for 6

Exah 5& i9he reaction was then evacuated, flushed with

| tered, washed with MeOH (3 x 30 nm), and
@Mcﬂnonoaz-éhﬂ ﬂhmronhcas/ﬂjleﬂwlmm@)l—6-05-%&0@%&1@@&&&-3-

1a m. Xt ur OH (50: 1, 100 m) and treated
aF Na2Co8 sqution(lOO m). The
re lELAlﬁnﬂmet s MReraNake fh\{dng 0. .\n
angg)al I(ovved toﬂig): arate. k? gl aq ue é’olsg'ﬁropoxy 147

pyragslt3-gopailing-2.6- dumzqn@ ZExample 181)0 209, o %ﬂm@rdndraedw a01d loaded

TEP s%ﬂesqnﬂ%rlﬁadgﬁé ﬁ)ﬁmﬂ?opu‘{“irrlf‘ %Eﬁ‘g gﬁﬁowﬁ% 1on(1 1,6
ml) 20l "OIThe PO %@gmﬁaﬁwa@ 51’13'%@1(%%3%%‘13) %&gﬁ? iﬂﬂ%ﬁ&ﬁltered The

ni ) give the title compoun
resul(lngoeswas eyt 7THY - DAM s()lum,on(m—u,,s X531 fdeOﬂn-n each). The

resulgllggg é}ﬁg:]}!l}(elfg Wge@%%bine%san&b %%%P@gz%esﬁtmg solld was punﬁed by

reve@@ﬁh@%ﬁﬂrﬂﬁﬁaﬁétogﬁghff gS gg% dni[]‘fg(ﬁ\l h'f-Hid) o'&?&p 40‘@) rﬁﬁ t4 gx}fe the title

J="14
compgnd gmg)wg, 486) il WHIR (MSMHBQGB@DDD wa]m |a4an m)armqu J=
109}, Perf Ploohb b8 B %ﬁ)é%éé ?3 4%({}’?1%53’4,53-24012 (m, 1H), 430 (d,
J=18:3yHiztH)pd.pY (d,di=nt B8 ¥z) MHY, mm) CIRNIAQd, /= 6.8 Hz, 3H), 1.31 (d, J =

60}{2}_&%{; 1\2@ q(;apl"fgnd %&i&g&%iﬁjﬁ]ﬁgg (5 i Sopr opoxy-

yl am no) - 2- (4-fl uorophenyl ) et hanol (Exanple 13;
0.175g, 0.42 mmol) and acetic acid | oaded TFP resin

ﬂxl_nl_!;_mml/g | oadi ng, 0.42 mmol) were placed in a THE -
ol ut.i
(S)-N<((5- uorot2 (‘f (4- fiLuorop]henvl)ethvlamlno) 6-(5-isopropoxy-1H-pvrazol-3-

ylamino)pyridin-3 -yl)methvl)methanesulfonamlde

A round bottom flask was charged with (8)-3~(aminomethyl)-5-fluoro-N*-(1-(4-

ﬂuorophenyl)ethyl)-Né—(S—isopropoxy-1H—pyrazol-3-yl)pyridine-2,6-diamine (Example 18;
0.10g, 0.25 mmol), methanesulfonic acid loaded TFP resin (0.9 mmol/g loading, 0.25 mmol),
DIEA (0.064g, 0.50 mmol), DMAP (0.033g, 0.27 mmol), and THF (5 ml). The resulting
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30

10 M) at 0 C The resulting solution was shaken
vigorously at O Cfor 45 mn and filtered. The

WO e@logizpy resin was washed with a THE - DCM sPCT/GBRIV6/000334
(1: 1, 3x5mM for 30 mA7 each). The resulting
organi c | ayers were conbi ned and concentrated. The

[ Anfol ase oI unm
susﬂeﬁﬁgmag glga}gk 'v?%cﬁ@%&p/é{ é"(_)B gﬁ% %%% ofgg gge msy Jng Tesin was
wasgq:d/‘mth h&HE t DEM sciilm@ru(ld 1(, a. x0§ hg for@)‘;fﬁn(nd éﬁhwwﬁae(réﬁﬁ’tlng organic
laye'r_TZwérf ﬁj)m%x)?eg@n; cgtice(lmite@ |_"5he rsslé@qg s;)hdms’puslﬁ@g by ,r%rse-phase

COIH&D{B clﬁbﬁ]atogrééﬁ% f_‘S ?g%o C]N'? II-_IﬁAO %ger(zgmént} ﬁo %w]e ?%Egg 6%?@ 11H NMR
(40 MHZ3ED;0D) 317 .4447.41 :ém 6H§1HZL7 @H)r 19 HE21 190 7:024687 (m, 21), 5.26

s AR @(925'?;2%: Bt 56- €53 (. Tk Bphenym 160, 3.01 (5,31, 1.52 (¢, /=
70 ngggnxxg;l E‘grﬁF 2%;{32 %HI()) met ER]{ ?rrg?%ane swj{aﬂ%\rﬁg&e A

round bottom fl ask was char ged W th
Exa&ﬁé,ﬁ(&(am nonet hyl ) - 5-f | uor o- 6- (5-

poxy- | H pyrazol - 3- yI am no) pyr| di n-2-yl am no) 2-(
45 Dick612 N7e (l: < )1 = I (1}1 y
mol ), nethanesulfonic aCT 0

2.6-dimsiney | oadi ng, 0.24 ?5 nmol ), DI EA( 629 0. 48
|
et TG 930%%@%&%%?‘g@m&r&g&%@@ws 005¢,

0.2 Bmhl) snd $)- r-(4-ﬂemeghe W)ethaﬁﬁﬂlhb (o 95%@84 MmotPHeNBRERed in NMP
DCM sol ution (1 5 m” for 30 mn

i T, THE - :
(2 mﬁ‘é@ﬂ) I%I% £0.p3,0.32 mglol)oﬂ"ggrqagtltbfa‘y@ﬂ’ keaiwehie acoichiweed aamb °C for
i.d fied
30 i PRI Bh s LRI -Gt g syl Bt GomiGramaienpcted wit
MTBi2@ 03¢ m1)4 QBe Bbbined gtg(éﬁlctf%ubh§ lnéreq %P@?@P %ggz?dﬂ%l

(0. 075% 63% . 1H N
conc ated7 bg rqsg ting-solid @ag petifiedihy) tevErs©phse@dlupm c}ﬁbl)aatography (5-

50% %}gghﬁ B bvep 20 o) ,Lé e ﬁl‘%')fomougdfbl(i%g, Moo ;?:q)NMR (400

Mstggom) 33. 41nqS Zﬂ_ﬁ Zg% @%% Erﬁ; 213)?)7 0216, §§8ﬁd2%6 B-@® 3517 (q, 7=
6.8 Hzg )@8@33}58 P@:I’U@Zcﬁ%ﬁwefﬁﬂmsmﬂaﬂpl 65 (i, 2H), 0.86-0.82 (m,

2H). R Badd. iﬁbyrazopﬁg ]y ophenvl) et hyl ani no) - 6- (5-iso

pr OpoXYy- am no)nicotinonitrile
2- Chl or o- 5-f | uor o- 6- (5-i sopropoxy- 1H pyrazol - 3-yl am no

%tlnonltrlle(l\/bthodZ 51.4g9, 5.0 mmol) and
(4- quorophenyI)ethanam ne (1.0g, 9.0 mml) were

oF dlamlne

t derrdBitg FevclarBopylsS: [(éq@ms;iu(@»f&sr@he@mbtmmwp@heﬂl 2-
yl)am-{ﬂfl l%gxl‘gq%élg%]y %%1 ate OR %gb{i@?g)g@séﬁ?asglr\r’gﬁ@l a pqlytgon of
hydrogeieBldfible in ether (2.0 M, 2 ml, 4 mmol) and the reaction mixture was stirred at room
temperature for 4 hours. The solvent was removed and semi-prep HPLC (Gilson) purification
gave the title compound (37 mg, 25%). "H NMR (CDCl) 8 0.55 (m, 2H), 0.70 (m, 2H), 1.35
(m, 3H), 1.65 (m, 1H), 4.53 (m, 2H), 4.91 (brs, 1H), 6.10 (br s, 1H), 6.70 (m, 1H), 7.00 (m,
2H), 7.25 (m, 3H).
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(0.90g, 48% . 1H NWR (400 MHz, CD3CD) 6 7.43 (d, J=
10.5 Hz, 1H), 7.39-7.35 (m 2H), 10 7.04-6.99 (m 2H),
wW®B2eh6/0§2392 1H), 5.12-5.11 (m 1H), 4.60-4.51 (nPCWEB2006/000334
1.56 (d, J=7.0 Hz, 3H), ®833-1.30 (m 6H). Ms:
Cal cd.: 398; Found: [MtH + 399. Exanple 17
'le,52§| uor o- 2- ( 1- (4 f 1 uorophenvl) et hyl am no) - 6- (5-i sop
- I Hpyrazol -3- |5 ylam no)ni coti nam de

(S)- z-amlﬁew C(6¥(6-ci¢elbﬂxroﬁa4}utHuﬂE&DhSR&érhmbmlfﬁmm)(i5’4( 5
- Iam no)nicotinonitrile

K€ placed in l\/b(]—| (7

m)I‘o%tsohﬁﬁn%f te?‘tg?tﬁ v\gq%lt?ﬁzéc}@ (fép?'? 1 @é%%gl)g y}% 110 1-5-fluoro-

2- {[élé'lbhlt(ﬂdiuoméplﬁnﬁl)m}gﬁnlﬁﬁ%ykﬂﬁﬁ%ypn&tl’(l}ﬁ]aﬁhm}P@gﬂ@éthylg@%amate
veE80 o1 O3 58 DABS B ¥ imimecdom s e bR Hidgioxane sotution (4.0
M, 3@%:(? 5. Oﬁh\éqrgsdlt‘fh s%'h%% c})('a'é%tlgjea at 1?5(? o 3‘%&5 h]a}hvgarggcrtlog:\iﬁs r%en

dried I'tere concentrate
concenfrited, washqsoilmsd ineeOYl O mbpachqictdy agatad Wth(e@ﬁM(SO ml). The

d (0.
resull004 2k geptrlo? Wi hecighesit & oS BUF pamporind @ 075hes7%).
NMH tl)oo MH'%9CDZO§§ 5(7%0 @5!}' = 41667(1)141{@0? (4'9" n, DS Pgsr 03(m, 2H),
5. 78313; 1‘H)05 9& (q, 3H)6 6:H28 1H),mM.4B4H0 (MS2HES. ml(s, 21451,@. 01FDR9& thn, 1H),

L6648 AR TRt AT S PERr 538 HAPEARS: Gpiageomnd

[M+Hi")44%6- (5-i sopropoxy 1H pyrazol -
yl) pyri di ne-2, 6-di am ne 30 The mxture of

(S)-5-fluoro-2-(1-(4-fluorophenyl)ethyl am no)-6-(5-iso
Exa y-1H pyrazol - 3-yl am no) ni cotinonitrile (Exanple
0. 90g, 2.26 mmol ), conc. HO (0.3 m), and Pd (10

N—((QALC%lodlfowleBHmS'raz@m&@émﬂd@‘f—ﬁiﬂu@ﬁf bor%)-104959) in MeCH
) was f I ushed Wt evacuat éd, and then
fluor 3n¥1\methmlb Smmmowummmms

th GB20
: lﬁgﬁﬁgﬁﬁiﬁh?ﬁ&sk\%sl?cggg g %&19@?15 affom a_&e—g-ﬁy%%propyl 1H-
pyrazmll ﬁ-ylhﬁd‘(ljwm}b@ﬂ{Mﬁdroplﬁktf}rl)e&@wjp‘gfh&@e ﬁ?ﬂiaﬁnﬁ@@ixamp}ﬁ 3) 0.08g,
ved in..the _ni
il ESPtr OV 220 a0 i 8%19&03é1&é§£@’§emﬁb&1mr§@ll’gjba@ng, 02
mmof{)1 54 :ml“ HF -THEMUokiting 3 YRS %1}51(2@&( Shet rkﬁff ssoh}/’uof ov(fasss aken”

and al lowed to separ at e. aqueous

vigoremsly at® &d fou 45hnﬁﬁﬂd(fﬁte)ﬁe(ﬂ. QBe ﬂés)ﬂtmﬁh@s@ was Wabm%lth a THF - DCM
nic. I ayegfs were dried, filtered and concentrat ed.

soutigrd ! 431 SrHalHos &9 rran.gagh). e resvibaz l9ysanisleyee wepheasabined and
conoGRT AP AREEPRK A GEORL Wl RSk B BBy 5
50% QHZCNGDGm oVBr 4omﬁﬂ)7ng1ve(uha nﬂa bbmpauraﬁ(o W1dg, 11)%)1@1{$1MR (400
Mﬁzxp é@ 5 74-11 %32( 1%)2]‘7 212 13 (rn IH) 705 6'_27 (n‘? 2%19) 6.05 (s 1H), 5.21-
5.02 (m, 1H), 4.34-4.19 (m, 3H), 2.44-2.28 (m, 3H), 2.11-1.98 (mn, 1H), 1.88-1.81 (m, 1H),
1.51 (d, J= 5.2 Hz, 3H), 0.99-0.86 (m, 2H), 0.69-0.61 (m, 2H). MS: Calcd.: 495 Found:
[M+H]" 496.
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4.18 (d, J= 14.2 Hz, 1H), 4.08 (d, J= 14.2 Hz, 1H),

1.59 (d, J=6.8 Hz, 3H), 1.31 (d, J=8.3 10 Hz 6H) .
woBo6@sd3enl. : 402; Found: [ MtH + 403. Exanpl e 1BCT/GB2006/000334
(S)-N((5-Fluoro-2-(1-(4-fI5%0r ophenyl ) et hyl am no)-6-(5

-1 sonropoM | H pyr azol- 3
Example2fio) pyri di n- 3-yl ) net hyl ) acet ai ni de 15

N- &%V&Q\@Dt\d%vmyolﬁ I)Tf]\lﬂ.uﬁg) 1 '\Eﬂgloro-éhenvﬂ %td?vrl)]rjgyr)l/(;lr)xeeftzq diamine
py f@ﬁ@ktu&‘dﬂ(?&lﬂdr@??ﬁdﬁ LyHl (9%&%&)@?@ g?ra]z% e-3 Xgoagmne

mmol ) and acetic acid

(Meﬁﬁﬁél 4; §- 1166 04§ mmooID M (0.2Gverlel . 1 moed), land 95'):114@, ﬂu@@Mhenyl)

e QU g0 R e
mixfRewas 8siebhtrAE ﬁrﬁﬁk ﬂadﬁ@@d MRSIRA |‘ﬁuli]lﬁ% ?Egver%ai%prep HPLC

solution (1 : 5 for 30
(colmumﬂr% Br @Qﬁ AQ, 39@ rcsZo\mm &.Cp D inmepl5-86 & gradlent MeCN (0.05%

T AR SR G et AE Rghrratan b didgip h Rt Blon eBlaraiiegs (m, 21,
0. 95@2(@ oup 1. @hgl rﬂﬁabh 959 V%B%B‘ %o‘(é tlk—ﬁ 7,89 (fg%ﬁ?‘% i@%‘)%% 42 (t, 3H),

’37 7
7.6 (3, 1@) €d§9 (§,=1H)1M89qeﬂ;cd : BAY; me@z{m% W 2H), 5.25 (s,
1H), 4.96-4.95 (m 1H), 4.55-4.52 (m 1H), 4.30 (d,
J= 14.8 Hz, 1H), 4.21 (d, J= 14.8 Hz, 1H), 2.01 (s,
xaﬁ_iﬂ]g 26.. 51 (d, J= 6.8 Hz, 3H), 1.31 (d, J= 25 6.0 Hz,
;. [ M+H] + 445. Exanpl e 20
doftoseghensh) ethyl) Samitropyridine-2.6-

diamu§e(5 Isopropoxy 1H pyrazol 3
=yl am no) pyridin-3-yl)nethyl)net hanesul fonani de 30 A

r o dnaixtae tod 05)Ed- elﬂbroag-s(fl l((h&]ugﬁtﬂ)hmil}‘éthyl) -3-nitropyridin-2-amine
uor
(Meé‘f’éér 5%%&58?9 %)5 Ry ‘(@"E’BgdﬁBﬂ@%}} -3-pmped898 12, 33¢mypol), and

2 °
DIE}#EQ %gﬁlgsﬁl?)? oni ¢ %ﬂ;’? géﬁ@o}ggwc}ﬁ l}é%”s A ggle% %]%)Seéﬂeﬁﬁﬁ% 160 °C for 60
hrs. Thastilvgnt was Banowedunder rRikAd pEesBE4@nd theFOsiBiivis ;IR by

o35 TP s Thpamanda wsle 135
g e 00V, B0 ) 1 e AP i - o2 1,

1H), (745 (n1, 29, % 1% (] 2Hp66. Z§Qbm1m1)d@a¢ g)r, 1H)S. 4“SG($IU|15{)”H§7 (m, 1H),
ne an concentrate
1.60 P I ks, 3P G0 ?5—3»5%54@, BE0.MS ¢ aled R Foupe IRHT" 383.

chr omat ogr aphy (5- 50% CH3CN in H20O over 400 n) to
g| ve O 829, 67%. 'HNWR 5 (400 WMHz, CDSOD) S
m 2H), 7.17 (d, J—107Hz 1H), 7.02-6.97

(
( n%‘olﬁi%lng 3 ngaj; iobcge%ﬁ?e tq a}gr:rllgl% 8%9?’% IH)%@UI_Png fg@gg(ugis 5v§e;¢e
syntl%si&edl'lfrom?d'l)hlorbnﬁrl)pﬁ/ﬂdmé ’5?1 @ea@hﬁg it viit) an d¥Bne Cal cd. :  480;
Found: [M+H] + 481. Exanple




wWOBeo6083342 f | uor ophenyl ) et hyl ) p idine

10

(,S)-3,5-Di chl oro-N2-(5-cycl opropyl -1 H pvrazol - 3-yl)

3,5,6-Trichloro-N(5-cycl oppopyl -1 H pyrazol - 3-yl ) pyrid

in-2-Aa

i ne (Met hod

3. 0.050,. 0.2 mmol) and

2, 6- di anP@EGB2006/000334

EX(S)- 1-

27 o ).

for 15
guenchg
(4 x 3
dri ed,
solid
chroma
give t
WHz, Q

7.02- 6|

Hz, 1H
1.21-1
406; H

[ Bréducor ophe

MNyédT eact i on

S APRPYa o

Z)IH#@yrazlShé- (of¢

Aﬂé%ﬁ?l fi egr

| 066r8BdNy ()=
he title” conpo

[Baitopgridingd

‘m. 2H) ,
28hhing s
65 (m 2H),
und: [ Mt:Hl +

WIYEBUNShan ne (0. 059, 0.4 Ao

(2. od ) with DIEA (0 O30 0 22

SM

(%M@tladO.mra1M>c1@mvé “at 200 C

G5 1504 B3l Bhoi B  Shomromse

6.8 &%, CHIYABT(ch, 4D} 7.98S |\W8I-Bylhh&s.-
ggn concentrated. The resylti ng

FEN 205 Bk, 6 (B, | amine
400 m) t
%%@dgﬁs BER5 R (200°
(1570721(hi), IHI B85 (&n327Hx 0]462H) 2o 6 8
? Elilii)sMS 308 Forladiy| 2, 3H),
(m 2H) MB: (al cd. :
07 Exam)I e 22

Method

28 rl?l— ( 5I )Cy@RdﬁrGQ;[(Sgu
eny i dif
tent - Ee‘?@‘%@%%’@ropr
)ethylf] zbP3 | dUR-92 Hz, 1H), 7.28 - _
18an?l—l-zp razol e-| - cazr b02<yl at((Ian (ZH)HWI% ZIEIpylraZGO13

yl)amin
was di
et her
was st

sol ventylyamsino pPagd-e

Klll\J/rRi EICC@II ori)gngl ve

3H), 1
(br s,
WO 20d

tn a

i‘rﬁrﬁpﬁdtn?%”o

HaRo(Mm 1H),
1H), 6.70 (

6/ 082392 PCT

(400 MiE ) 13.101(3, 1R)] (S - 1{(4- T 1 uor op

i 48ridz, 9€0)) 3.86 ep, HP), 615G | $on)

g%r;zﬁ ?%I?I %9 @’? @1@ 31044 | Gulapmeany |

§8) ), 6 3dbr s,HyBy BFe s, chl| eminte in
{ t i Xt
S s 0 G urL Trhe

fﬁal)rl)l87m? H-9% 35 30 (m
1H), 6.10
8 T Ty M5 St szg?n Sy

mmﬁmqmm,] 398 Exarrpl

%he title co ound &;7 my, 25%. 1H

LY "2 A4

32- | av
7J

Method
7

29

(Sy—2-
m no) -
| am ng
tent-bu

(2-{[
o- 5

}pyridi
( Met h¢

D)

added |a

resul t

JPeldpRopy13- Y

yr?[ﬂé‘@]) et h

@it2apyridind359
iYﬁgﬂr%cp Jd-(‘on

react i o
(0.5
r esul

+IA.-. +:+In -0R3-0H nr~|
]

AAe=N—-6—5—evel-eBrebV H-po razol
LHUGo- 2- ( 1(4(09)1\11’1?1]1)# %ﬁeh&lb Seds |5
f{ -PBagglcl- op r oPyA Hi, Py 7.40 Gin; 3HY,17) B pol-gyrddolisr

HCl / di oxahe sol uti on

RoRTRIEY ok

iopgnpeshBidiblwals col | ect ed to gi ve the HO salt of

QWFR! 1), baset amhdg 13943 SPLyhdRhpAf

N5 15 THIA S e e

219), 064 i), 165 @hon%eq )4 m_l%é was

&< (w3t 7H), @cﬂ a(m,ZH)CMSor 3 hrs. The
ed i MeCOH
CREEIIS SSlna TRETP A VD | 1) VT

(00259879 1H 10 NVE (400 VHz

CD3(I))
7.07-

Co OT

Method
8

b 7,60 (d J% 107 2. 1M, 7.47-7.44 (m 2H

.03 (m 2H),
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5.78 (s, 1H), 5.04 (g, J= 6.6 Hz, 1H), 4.43-4.40 (m
2H), 3.79 (s, 2H), 2.01-1.96 (m 1H), 1.66 (d, J= 6.6
wWoi2006888392 1. 17-1. 13 (m 2H), 0.82-0.81 (m 2H)PCIVEB2006/000334
Cal cd.: 441; Found: [MtH]$1442. 15 Exanple 24
Ne ((6-(5-Cyclopropyl-1H pyrazol -3- | mmino)-5-fluoro 2
EX(( S) [P¢dduct NMR/MS Amine SM
£ ver-abh enoyove i din. 3. \/| \ net hvl \- "_) OX0opVIT
3001 1 0 nbNE et boxam |ddS: Golru AR BorneriMHEEK Vo Method
char gefdy .- 3-|( nomnet hyl ) - N6- (5-cycl dp | -1
pyrazo 9%1&%0&3@“ 03;%? N2- ( 1- (4-f | uor ophenyl|) Cé(f’% 9

i di ne-

D 1 8-pdirzzol-fe  (

(13 R b

Exanpl e 3; 0.08g,
-ilcar boxylic acid | oaded TH

20 0.2 l'H[B&I)azol 3-

P resin

, 0.2 mnol), and a THE -anfei/
sol utip, ();_(3 m) at [0 C. The resulting sol utijon was
shaken| vigorouslylat O Cfor 45 mn and filjtered. The
r esul t | fgoropliny)wag washed with a THE - DCM| sol ution
(1 : 1etﬁ 5mM for 30 mn. each). The resylting
organil %@'egfs werg@ conbi ned and concentratled. The
resul t lﬁqopglldlﬂe.ww purified by reverse-phage col um

00 M) to

chro graphy (5 25 50% CH3CN in H20 over
gi ve t!h% tdlftmléecom)ound (0.013g, 10%. 1H N&ﬁ
I 2 AL 7 ’71 Z

(400
O l.'—l-J. roOoo (I LII}

705697(m 2H), 6.05 (s, 1H. 5.21- 5.02 (m 1H),
Exathpdd3p. 19 (m 3H), 2.44-2.28 (m 3H), 2.11-1.98 (m

188181(m1 151(d J= 5.2 Hz, 3H),
SeCrycle Al 13y razol- ghaV4 Bl «%u@bbhenw'seth@bwrdime 49%-triamine

Fogd %gge%gqg S X LTI L TR
ﬂuorbyner(y@em}z}mmyhdﬂn&maﬁme @xxbids; B49)g, 3- ds%&#;}}%d zinc
dust?%g%:ﬁ,o%r -ethll-pyrldlne 2 4-diamne A mxXxt

B

hanrMaOﬁl )TféTs(lcya I@gna pyas slowlp pddercd etBatpd
aquellgl)% %H}n%gmn( Mﬁg)ﬁ(‘féjso tjq %)é]f%@ "FIP H@%ﬁl)‘regét 550 CZ 90r 1 br, then

treated Wyth antureed dmoftum aYcetﬂatéTéBPlht)onVﬁﬁnlﬁ eﬁie@@sﬁl@nglﬁgct&e'\%s%tn‘red

The reaction mxture was

B Efeg)(tUbe for 2 days.
or aBofgierit W dae st Wé%@@@aecbbie &ationand theurake iwasl wlaghed with

EtOA@{‘Z’Z@Y mg: 'Pltfha&%alﬁﬁ gseé)é&% ot adhe % &é)s ne)lggndzdned over

nm 3.07Xx
NazSﬁFA?\emnvwlmfdte s(obfeﬁVgéK/léAhe tifld eoshpaing at q&an@ltaﬁvé ema 1Hﬂa‘MR (400

MHZ('}'%Fi 141‘;%0 )23 9?&8 iﬁg 78 @9’2@? 7%@%&82&@ §1(d, .zH)S Hz 1H), 6.09
(s, 1H)£%3(5 70 4 211 543 3(%{ 1HiH.00 @%ﬁf 1Bt %ﬁﬁi?de U516.8 1z,

3H), 0S5-(mvEH) 5. £9 EhgPio ps: -(Ial}bcbylsazﬁbur&l- yM-EYR353L- (4-f 1 uor
ophenl)ethyl -3-nitropyridine-2 6 diam ne

Examples 32-35

Following a similar procedure to Example 31, the following compounds were

synthesized from a nitropyridine by reacting it with zinc dust.

Ex Product MS SM
32 N6-(5-Cyclopropyl-1H-pyrazol-3-yl)-N2—(4~ Calcd.: 338; Found: | Example
fluorobenzyl)pyridine-2,3,6-triamine [M+H]" 339 27
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15 A m xture of

(S)-6-chloro-N-(1-(4-fluorophenyl)ethyl)-3-nitropyridi
wo2@easa3pe  (Method 5; 1.74 g, 5.88 mmmol), PCT/GB2006/000334

5-cycl opropyl - I H pyrazol - 36am ne (0.91 g, 7.36 nmol),

and DIEA (1.28 ml, 7.36 nmmol) in n-BuCH (10 m ) was

Ex 1€ ﬁﬂ{d a sealed tupbe at 160 Cr1or 60| NgS. Ine SM
S0 was renoved under reduced pressure and the

EtOAc =1 : Ive the title conpound as a, eIIow

Ylaar{nmhwngm-%w 0)-24-NVR (400 Mrz)| [BIHERL 389 ( 28
1H ﬂuﬂ@ﬁ@@“’ 9.19 (br, 1H), 8.12 (d, J= 9 2

7.17 (m _2H), 6.25 (br, 1H),

J= , 0.65 y.
Ca| Ehpminglpridb 2 aniam- G383, Exampl 63@%3@9%5 29
Fo Qwoﬁgen?(?ﬁ‘p uh@ﬁ 3pg;gcedure to Exanpl g t he

fo nds’ wer e svnt hesi zed from a

20D /082392 P /GBZ 06/.00 334 60 Ex Prd IN M5
A ﬁgorsmenz# yipgidipords - MiEAMia® 10 ( br Wﬂ%ﬂ) %{%o. 40 |30

— oS- NELNOd  CyclroOpropyr- (or_ s, 1f), 9.43 (or, 1 H),
8.09 (d, J cyclopropyl- 6 1H pyrazol-3- = 6.8 Hz,
xail_hﬂe3€ 37 (m 2H), 7.15 1Hpyrazol-3- yl)-N2-(4- (m

%4 ) b b

- 2H). 0.46 2,6 di T(m 20, M
DitreRy ‘déﬁ 6%‘%&2% H)[M+H]+ 360 28 ?ran;]ez(En{ﬁ [H)(s-

( 4@0111&%!11)6 of 25)1@6(@10r(1—ﬂ§-(1 -(deflegophenybethpl)-3- mygpy}pxh@-gyamme
(Me&ﬁdp@r g%'g) %9‘% pure, é% lp@oi)ii‘l;cycl(?prfgyl(ﬂ?’-p%{%zoﬁg-r %gl)(e (. 277 g2, 2.19

mmélb"‘a%wD!E%! 0338 l, pai igbt)3n n(lmoﬁ kB mlﬁw’a’@he(abd’d ifia séifkd tube at

6 (s, amne nitropyridin-2- 1H), 5.35 (br s, 1H),
100 SC ’_f@r 48 bouis Theygblvani Wi@s)remo(/e:ld unrleg rqdzlcedlp;{)essu@ @@1 tl\‘lmemdue was

pun%l;z_&by cﬂgﬁl& Th'&qlﬂr&)r ogh@»y J(h%ﬁ( }(_ﬁtOkg)-’ 1 )8t§ gSVG t%@ g}lé compound asa

0 1
yeu&@ld@m gi%gﬂ% /%g{ﬁlr\%g Aﬂ)O(l{glﬁlgﬁ (234 (AQQ%MM (sl 1H94. 5(5%1 J=17.6Hz,

1H)(&, 6 sy H).. 122@,@}1)37@9@9%}12@&@811&) 5.29 (m , 1.91 (m, 1H), 1.56
(d, J= 7.2 Hz, 3H), 0.96 (m, 2H), 0.65 (m, 2H). MS: Calcd.: 416; Found: [M+H]" 417.

Examples 37-40

Following a similar procedure to Example 36, the following compounds were

synthesized from a chloronitropyridine by reacting it with an amine.

33 r eplaye- (I@SAﬂMfd 6-[@cyRloprayi-Q BB @gIABhY | (uedardss; Found: | Example

34 6 lﬁ-((bﬂmﬂb%r[(ﬁcﬁﬁolﬁrﬂpyllllﬂ pydaz83{ m 1H)Calcdl. BB; Found: | Example

35 ch| NP-gRHCtycopyopytHl Hepylryzol Sad)-Nig(iR)- M{4-h |aGrlain 352; Fdd: | Example




1H pyrazol -3- = 9.2 Hz, 1H), 7.40 (m 2H), 7.13

1H pyrazol -3- yl)amno]-3- (m 2H), 6.19 (br s, 1H),
WQ2@6/0§1392 s, ami ne nitropyridin-2- 2H), 4.44 (PgT/GBR006/000334

1.65 (m 1H), vyl}am no)-26§4- 0.87(m 2H), 0.47 (m

2H) . VB:  fluorophenyl)pr Calcd.: 428; Found: [MH +

Ex4PProduepane- 1, 3- di 5iMBMIR006/ 082392 PCT/ GBZOOGAJ 90354 SM
Mae_Amine SM 20 N -("_)- NS cd.

37 38ER)2oUAd=hlpretd] (40 Mbizhb2128 Gy ¢ Hypt Bﬂogdl J “?8%- Method
o K5 RBEBpbig ey TIAIETRY: 28 b, THRALATR, 1L |petormpyt | 14

ni }ﬁ}fri)l\l}éﬁi(-}gbffmﬁg(l)% az Gole@_ﬂlaﬁ), 7523;{)1&}@'1@{)33 .94 (s -1H-

n#méffléﬁ\%nw p= ﬁiﬁ)%ﬁbir 8i 7, 3.84- %72 @n,am reyrazol-3-

é??1V6 ?g (g;cl opf o p?/l - 1%1%y1ﬁ32%'f97 é‘f‘y?lilhﬁ’_:?gl_- (az‘imge

| thorropteapbetheidiy | jm,R2H). M Galdddi438; Borddi ani|ne

Exanpl e 26; 0. 40| q, 05 mmol) and zinc dugt (0.342
5.23 mmol ) in M] E(1: 1, 16rﬂ)v\EssIOV\Ay

‘_Q/\—h/'\(/)

fure was” stir
Héhmethyddied wi t 7.2 & i Bl 203 AT OH), B0 T £1FA), € 1$pb3¢tamn 14

Py BB b1 3048 FhntT eyt 46 e i of afminehe.
Baitepsridashed w II@),%@BE(E @%94@%% TH).5. ]'(@gn rfgani ¢

¥er was separ at ed, “washed with bri mj), and
il Eamig 9 2-(4-Na2 SUI HRarid v(ad, 180, 3. %(mle)eﬁt%gclve t he

by PRI | 5 NG Gaffa XAy Fouds n ‘2,

.07 (m 2H), 6.67MEH]"%¥078 Hz, 1H), 6.09 (§, 1H),

38 aCtQR?-ﬁ(){%@H!&%‘@“ (@@%ﬂ%l?ﬁ@'ﬁggﬁg S(ﬂc'l for ﬁh " | Method

h)/\ f—i-/\

_O

|7""O

8. 63-5.70 (m 2H)} 5 19 (m 1H) 4 04 (br 2H) 1. 77
39 (| RRy({64(54tert( d, | (#R0 B1Ig2)H2,36 C’sH)H) 9.395,(IH), 2By tert@ubg- | Method
EE)r(Be{lrf%’]t?eIg—p zg Cal d9.29 '()'c?, % = ’}:8 %Pz, 1H5,'¥W (s, I?i-?)? ]Iél-pyrazol- 14
yl)amino]-5-chloro-3- | 7.26 (m 2H), 7.08 (m, 2H), 6.18 (s, 3-amine
nitropyridin-2- 1H), 5.29 (m, 1H), 5.21 (t, 1= 4.8 Hz,
yl}amino)-2-(4- 1H), 3.81 (m, 2H), 1.28 (s, 9H). MS:
fluorophenyl)ethanol | Caled.: 448; Found: [M-+H]" 449
40 | 3-Chloro-N>-(5- (400 MHz) 12.33 (s, 1H), 9.32 (brs, | (& Method
cyclopropyl-1H- 1H), 8.26 (s, 1H), 8.20 (br s, 1H), 7.53 | fluoropheny | 15
pyrazol-3-y1)-N°-(4- (m, 2H), 7.11 (m, 1H), 5.96 (s, 1H), )methanami
fluorobenzyl)-5- 4.69 (d, J = 6.0 Hz, 2H), 1.79 (m, 1H), | ne
nitropyridine-2,6- 0.87 (m, 2H), 0.47 (m, 2H). sMS:
diamine Calcd.: 402; Found: [M+H]" 403
Example 41

(S)-5-Chloro-N*-(5 -cyclopropyl-1H-pyrazol-3-y1)-N>-(1-( 4-fluorophenyl)ethyDpyridine-2.3.6-

triamine

To a suspension of (S)-3-chloro-NZ-(5-cyclopropyl-1H—pyrazol-3-yl)—N6-(1-(4—
fluorophenyl)ethyl)-5-nitropyridin-2,6-diamine (Example 36; 0.57 g, 1.37 mmol) and zinc
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Following a simlar procedure to Exanple 31, the
foll ow ng conpounds were synthesized froma
woRaosogaset di ne by reacting it with zinc dust. BXI/GB2006/000334
Product M5 SM 32 N 64
- (5-Cycl opropyl -1H pyrazol - 3-yl') - N2- (4- Cal cd.: 338;
dustHOu4Aa g, B84 mphel) if MeQIDDEHEY } py24 gil)neasdlSw1§-ddtedsinieted
MtH] + 339 27 WD 2006/ 082392 PCT/ GB2006/ 000334 62 Ex
psprggz@@iﬂome gﬂ,hutlgg (3.5 ml). The reaction mixture was stirred at 25 °C for 2 hours,

follcg b i{TQ Qer e(ﬁ %¥1(ﬁ| P RLPRY solutlorP (%r aﬁ Oi"he resulting mixture
Fou

Wasystlitradrfmmhpt)hlbr 80 ﬂnrﬂrt?’s] %% Iamﬁto.’)'as&emévec{ iHiltrhtis® BndW¥ashed with EtOAc
fl h t
(20 Ell)l(J The arans. %;qur (‘%g g%ﬂr@ﬁﬁl opphed with priag 610 1), drigdever NazSO4and

the 3% nof ) dtﬁFl@@‘Eﬁ\eetlté %&WQ]MWCQRH 38¢. Bound: [M-+H]"* 387.

quorophenyI)propane 1, 3-di ol IS;S N [(1R)-1-(4
ropyl 1H-pyrazo|-3-y -N -[(1R)-1-(4-
Exanle 2"4 22 |OFound Exanpl e
g B%gxwh@wélﬁlﬁhlhp%wm S BendIS4 b the fREWAE (M dutadware
a
syntbgyzestcqm engrarifedybasing piyviti rnpyinstz ol - 3- |

Ex:.ﬁ- (?ﬁ?‘glczl UIJIICIIyI )CL ||y| - ) trur.lyl e+ L'NJM‘ii/f\‘/E Rre—a “SM

2 ] B A L e R ooV T NS CHERT TR Evamnple
5-¢ yﬁiauﬁf%p&ammbﬂgyyldazmyl}anfﬁ)m)@(é( oBzéH g (Fsoﬁ?nd)QMmﬁl )|.37

H . DI 2.19 in n-Bu was

ﬁgapggfgﬁh l)gg'ﬁil%ld t ube zrantm 100 C for 48§ ‘Wéurs The

43 SO| VR -NaSA iBHRY %Hlo%‘@ij frﬁ%%?ﬁhpr eSSUNS! b %hex ; | Example

regl due was purified romat qQgr ap
: Epmz,olz’*)-ﬁl)amm))]gyudgl -gliatend)i2-(4 conpqRetndsM+-HD | 38
yel| Low spl | 0.57 g, 94%. NWR (400 wMH3),_12.34 (s,

1th“‘§°§% geé’ 8.93 (d, J= 7.6 Hz, |Pd, 8.26 (s,

44 g'H’ ¢2R9)- 23?{3(,@%1%%{(157&&%11&;7111}# Z(\SJI_BU # ( S %&’_‘gﬂsﬁ’ é Example
(1 y12411)11nob5@blo¢myrm 2 iBmiGar 24 416; |Found: [M*N’g]il] + 39

41 37 40 15 Followng a sim procedur §
to Eliornglﬁe%l; ]ilcﬂe foll ow ng \(l:morrgounds we 43%

45 syns lupsorg agb- (st 9 LI ARS8 ’MSB@QM n972t E 1
With an ani n(g S e RS b M3 28y 63 Xamp?e
Pr pHvrebegrR) RIS1dips-A8 ,(Siviamine Found: [M+H]" 40
373
Example 46

(8)-6-(5-Cyclopropyl-1H-pyrazol-3-ylamino)-5-fluoro-2-(1-(4-fluorophenyl)ethylamino)

nicotinic acid

(8)-6-(5-Cyclopropyl-1H-pyrazol-3-ylamino)-5-fluoro-2-(1-(4-
fluorophenyl)ethylamino)nicotinamide (Example 2; 1.0g, 2.5 mmol) was dissolved in a 10%
aqueous EtOH solution (10 ml) at 25 °C, followed by addition of solid KOH (2.8g, 50.0
mmol). The reaction solution was heated to 95 °C for 4 days, cooled to 25 °C, and extracted

with DCM (2 x 50 ml). The aqueous layer was then acidified to pH 3. The resulting solid
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37 (2R)-2-({5-Chloro-6- (400 MHz) 12.28 (s, 1H), 9.33
(d, J = 5- Method [(5-cyclopropyl-1 H 7.6 Hz, | H),
wO2@8/08:392 1H), 8.27 (s, 1H), cyclopropyl 14  PCT/GB2006/000334
pyrazol -3-yl)am no]- 7.30 ¢m 2H), 7.13 (m 1H), 5.94
5% 1H3n|trop ridin-2- 1H), 5.22 (br s, 2H),
(0. %:4“’%3 cplegtasd by yiltzation-aad dyiey unddr veguin {olgive e, title- Sthpound. MS:

Calédn ?ﬂ} 0. 68 ami ne
af u%ggag%ﬁenyl%)% an&?_l)(m 2H). Ms: Cal cd.: 432; Found:

[ MFH] + 4337 38 (2R)-2- ({5-Chloro-6- (400 MHz) 12.23 (s,
E 1 " .35 (d, J = 5-nmethyl- Method [(5-nethyl-1H 7.2
XAPECE) . 9.30 (s, 1H) 8.27 (s, 1H), 1Hpyrazol- 14
7.14

_lle,1|—|) 518(|n yI}amnoi -2(4’I H) 3é1(m il—l)
3.74 fl henyl ) et h I 3 VS:
Cal%ﬁlgxrgnfd’é Q) ‘%’é‘ﬂfﬁ' -(5 )(ﬁﬁgl;fggﬂ ‘9?92120161??"(})’1) 3(-Islltr0pl}:?1d1n-2 -amine

(MetHodR); @'30%6% ke)? ?ﬂf t(iS) ﬁisg?lh W%WQ?@H}&E%&%@&? _%? 61 mmol), and

DIES @@3(@,, 1 34-mmiioly qu Bu'ma (5 ﬁﬂwas(matem a sédiePibaaples ditor 1
hrs. hgo? -5-chloro-3- 7.26 (m 2H), 8 (m 2H),
% 8 TP Yedapdes reiveed presgpyre’ agd 2193 I@Fnduqvvl)w plﬁ‘lﬁﬁtl by column

chzoﬁiatogﬂezyﬁy‘{h%ahg EY@A? Flulgfj) ﬁg he t@{% an %PPH%‘E a y}_hﬁ‘g solid (0.41 g,
99%i0 HIIME (#OPIMEZYD 12,02 ss,q:m)oma\{s 1B), 8(7@6@ Mé27)2 111% 1?(13) 8.10(d,J

~9{§1 B 30 2Hiy 7 P T 2a ok § SEBATR) 167 GpRENS.27 (i,
o el g by

FOHI@EM , 1.79 (m 1H), ne nltropyrldlne , 6- 0.87
(m 2H), 0.47 (m 2H). sMs: diam ne Cal cd. 402
Found: [M+H] + 403 Exanple 41

Exalﬁﬂesﬂsslol or o- N6- (5-cycl opropyl - 1H pyrazol -3-yl) N2

- (4-11 uorophenyl et hyl }Epyridi ne 236 triamne 5 To
Q}lg)ﬂ@ﬁ%ﬁéﬁm procedure to Example 47, the following compounds were

SY“ﬂf@e@ﬁE%'r%% e R AR R o o P i it
(Metkl@(@'@lndﬂ%app@orﬁfﬁt@amihe37 mol ) and zinc WO

AE~0822302RCT/ GB2006/ 000334 64

\SJ BV Ay oy poy —muy

Ex. " | Product NMR/MS Amine

48 N® -(4-Fluorobenzyl)- | (400 MHz) 12.24 (s, 1H), 10.98 (s, 1H), 8.29 | (4-
NZ—(S-cyclopropyl—lH- (brs, 1H), 8.11 (d, = 9.2 Hz, 1H), 7.36 (m, ! fluorobenzyl)

pyrazol-3-yl)-3- 2H), 7.18 (m, 2H), 6.20 (d, J = 9.6 Hz, 1H), |amine
nitropyridine-2,6- 6.19 (s, 1H), 4.66 (d, ] = 5.2 Hz, 2H), 1.79
diamine (m, 1H), 0.86 (m, 2H), 0.45 (m, 2H). MS:

Calcd.: 368; Found: [M+H]" 369
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du

was sl ow y added saturated

st (0.447 g, 6.84

mol) in MOH : THE (1 :

1, 24 m)
ammoni um chl ori de sol ution

W@ 2006/084392 The reaction mxture was stirred atP@QBGB2G06/000334

2

hour s,

The resulting m xture was

foll owed by addi vhon of saturated amroni um
acetate solution (5 m).

St

Ex.fi

F;&g or _anot ner
I on and washg

Tes. Zn dust was renoved
Pdﬁi\\//lvlm{ EtOAc 5 (20 ). The

R¥nine

or
m

the
38
Ex

Sy

49

) ER)-2-[6-85er was Se
dried over Na2$

» Cyplopeopyh Mound.
4 s
aﬁ%ﬁag&%{? tﬁﬁnébfzso I

nc. dyst Produgt
RylasneQl2- i no- 5- ¢
fiflorop ﬂ%l%eﬁ%éﬁﬂpl ¢
azol - 3-yl’)am no] f
|-|—|] + 37 fI uorophe

pE00a Rl 12@as igd ) 1019D(s, he), @10
and t he sol vent reaned to. g

| Ch 6t 1FREE00 o mch 6 ok HiDh
’gv':a%n(g A0 Fs B IR SERAIDS

hhiepyréia-Z-r om a niHz oHY,r6.20 @EelBYy Srdgds I Ag.6 Hzwi t

D BOS T8 5 Ao =311 (s

2H), 1 91 &m 1H), 0,98 (m, 2H2 0.66 (m,
Dyr i d }amno) - 2-'(4- Found

=ﬁﬂ))MSh62n1@ﬂ 39& Etﬁlnd [M+H] 399.

(R)-2-amino-
34
ﬁuorophenyl)
hethanol

50

Q/\l—!-o w1

|—|ki

\l—-oQAN
N =< \1N§~< N~

?Akwamlﬁ@ -2-{4-uor ophe

‘Q [%gg}{&c'g)'ﬁréﬁll—d )
@H% azay3) am no] f
fl uorophe

?)’FLml(lf{)Sﬁ-Am no- 6- |

Bfopyftddia S Y

5-cycl opropyl -1 H

(466 MI—l‘é)'lt 62( 1'H?§ 7645 (s'"ﬁ{),%f
YA, IJd=L 05311 m o0l 2§ 435 @und:

) et hanol

DL 14 (O, 6148 (dy 298 Ha LHs:
304 Iy A 8P 04 T, 00

ridi
il 2, 1a680(m, 41D, @.50 @n@lﬂm 101N
Dy r azol

lﬁ@n%lgﬂ )1\6§/r¢%lpq1}e4§28 Fogod: r[MsﬁH]%e
anpl e 46

Y&PTenag ey q
] ?% (&/cl

opropyl-lf

+ pyr azol - 3-

2-:arnino-2-(4-
fluorophenyl)
propane-1,3-
diol

I am no) - 5-fl uoro-2- (1- (4-fl uorophenyl)eth | mmi no)

ni cotinic acid 15

_BHQEE_(S Cycl opropyl -1 H-pyrazol 3-yl ani no) 5-f uor o- 2-
X e

(S)- ﬁlchiéka

mtrcEtvﬁdusDI&dmmme(lO n1) at 25 C, foll ovved by add|t| on of

SO

Ild K(}I

ied to

Zhloge- N&-C%QE@Y

(Me@ﬁgdflaﬁb% W@%@QN‘

t hen aci d|

solid

d?rY:r%‘Z%ﬁ go}g§§%ltlrj(§wgl%me 2-amine
Y (1R PherFRUBBHEATED LRUET 29noD, and
he resul tiing

DIE20061208R39% rﬁmm)@szemmncmﬁﬂnwassea(tm 65 sg;lLedwm at 165 °C for 3

ected b
houfSh@l? sqlyent

|Itr
%%e

umto

and dri ed undgr vac.
the residue was p

CI' re uced pressure an

1fy ed by

column chromatography (hexane : EtOAc =1 : 1) to give the title compound as a yellow solid
(0.34 g, 99%). NMR (400 MHz) 12.29 (s, 1H), 10.68 (s, 1H), 8.27 (s, 1H), 8.24 (d, /= 8.0

Hz, 1H), 7.39 (m, 2H), 7.16 (m, 2H), 6.11 (s, 1H), 5.42 (m, 1H), 1.89 (m, 1H), 160(d J=12
Hz, 3H), 0.95 (m, 2H), 0.61 (m, 2H) MS: Calcd.: 416; Found: [M+H]" 417.

Examples 52-54

Following a similar procedure to Example 51, the following compounds were

synthesized from the appropriate starting material and amine.




Cal cd.:
M Na- (5- Cycl opr opyl - I H pyr azol
whesglo3sdhyl )
6- chl oro- N- (5- cycl opr opyl

399; Found:

[ MtH + 400. Exanple 47 5

-3-yl)-N6-(1 (4 fluoro

3 nitropyridine 2 6 diamne A NMP&L/GB2006/000334
-3-yl)-3-nitropyri

- 3H pyr azol

din-2-amne (Method 16; 0.30 g, 1.07 nmol),
S or 0- pherf reviyl.am ne (0. 23 g, T :

By ot ANy ol ) i o N (5 e

52was |Na@eflubnbanzyal @%am%) ap. 29g5 1E)f 00,718 Meﬂhbg (h4—ﬂuoro-
Th I t S rengve nder uce ssyre an e
regl 38%3/552?31\1 i f ec\(%)}}goﬁg Ao ? cHr ﬁﬁf dF (hex hpkenylmetha
- Et - to|a t i 4g as a :
yel l|lowv s ﬁ}’gl %%I a1 4> b%mﬂ N 205 Rhed) 8 12, plemine
EZ };M)azogs-zy%ﬂ Sl 1Ko, 28), 5002 @, 1H);4W12(gj—lz— 1|2—|)|_|) 86122

) o= I ) m )
(d. ﬂir‘éfyéldPPz',E%m éoﬁza(%&)nhé 712“5 é%](”f-ﬁ( 1H), 1.B9
(m |Yidmind- 52 (d, J-éﬁ éHWMlS(Hi,z}Q 191% (m 2ZH), 0.64
(m3H. MS: Calcd. 2, 15 Found: MrH] + 3§3.
Exarpl es 48-50 Fol | c\ﬁraﬂ@ :#02] Foungl [MﬁH&e‘&Qﬁre to

CER i VX TG A Ko ve 2 Ay S Ve g T AT S i
6- chl 1 cyE!l oprQnH); 8. nazpk 1; -1%i t r OpY Eycl 1-
di ?12(9{:% EEI(O%ZIQY?I\/EF)rgog 6 tba% the a p%dg%)rl ate am pe e oPropY
Ex. |myedaks OB AsiBed, 4s 76 He.41) 4P ébenzyl ) - ( hbH-pyrazol-3-
MHz 1 4-

N2-)( cycf)1 pro_p)_/IH) %9%)9?14&1%9 681%]§§)l(1_i ;] 9.2 _&r’mne
1H), yTarﬁlﬁoIm(MIuorckSenz(yﬂ )1H)p§/ll$1@tpl =3-§H)- 3- 2H),

7. 18 J. = 9. m e

ot dbtehnediaol 6 118 B2 Sishy i 2Hgel pafimy | o2 1t

2 1.79 diamne (Mm@ .45 (m .
H) Cal Cd.l: 368; fzc)u%w?%ﬁn%ém%@ 20 6/ 082392

PCT/ GB2006/ 000334 E)ME)CalcE&thﬁicFoNM?.ﬂm}HFn ne 49

(R 42-[6-(5- (400 M% 12.21 (s, 1H), 10.97((s, 1H)

%_07& éR) 23a1m1r]l)o- 9q dﬁg_)ropy;-lgtq(d’ J = 1.6 Hz,

'54onrcl Z(OR}_I%_(§ Ch r0'—)6 @47.1%%}1:?%2.22% 3 H},. 110869( m Mﬁ)h?d %—inethyLlH-
(d, |J(5=methyl- ﬂHuorophés;)IH), 8.50 {; dtﬁy,r&.Qﬂth-,Zl; HA8 1H), | pyrazol-3-
6. 2( 5.2 , =.5. .
yl amp&iﬁ@%’_f&(ymnq - g’:%}éz’(@= ?-4ﬁ@.%)£-?91m , amine
3. 6453nikbpyridin-2f | ol gRhEHY 6 ELhageh, &) 5.18. 91 (m 1H),

0. 94 ﬁ 2H) . 0.66 (m
}amino)-2-(4- (t, J=5.2 Hz, 1H), 3.73-3.86 (m,
fluorophenyl)ethanol | 2H), 2.25 (s, 3H). MS: Calcd.:
406; Found: [M-+H]" 407
Example 55

ridine-2.3.6-triamine

To a suspension of (S)-N-(5-cyclopropyl-1H-pyrazol-3-y1)-N°-[1-(4-

fluorophenyl)ethyl]-3-nitropyridine-2,6-diamine (Example 47; 0.26 g, 0.68 mmol) and zinc
dust (0.223 g, 3.41 mmol) in MeOH : THF (1 : 1, 12 ml) was slowly added saturated

ammonium chloride solution (1.5 ml). The reaction mixture was stirred at 25 °C for 1 hour, to

which was then added saturated ammonium acetate solution (5 ml). The resulting mixture was

stirred for another 30 minutes. Zn dust was removed by filtration and washed with EtOAc (20




2H). Ms: Cal cd.: 398; Found: [MH] + 399. 50
2-[6-(5-Cycl opropyl - (400 WMHz) 12.02 (s, 1H), 10.95
WO 2006082392 8. 07 2- ami no- 2- (4- 1H pyrazol - 3- (d, POT/€B2008/000334
Hz, 1H), 7.93 (s, 1H), 7.3%8(m quorophenyI)
ylamno)-5- 2H), 7.14 (m 2H), 6.48 (d, J = 9.2 Hz,
ml). THje, orparip luyer WaSsepaiatedppystied iwithbride. (06 ol dridtowerdN @SO4, and

90 diol ylamno]-2-(4- (m
COH‘%ﬂffat%j@t%sweﬁ?e‘ifEi]) @%ﬁ(m oH), 0.51
fl uorophenyl ) propane- (m 2H). Ms: Cal cd.: 428; Found:
[MtH + 1, 3-diol 429. Exanple 51 (S)-3-Chloro
Exampdey $6-6% cl opr opl - 1H pyrazol 3-yl ) N2-[ 1- (4- f| uor opheny

5, goiied: st e Bientite aﬁ"?aa&u%w‘l\gg”%ox‘rg#r wil by

S nthbﬁidﬂl&‘rcﬁn@@hiﬁeﬂ)le MRt ReM/ide’; 0.26 g, 0.83 mml),
& (antiora pherl Y ety amne (0.17 g, 1. 25 ol

EXanjCOmpmn@O 22 m, 1.25 mol) |n N-MMBRMS M) was | SM

loabs o al ad + ol at—165 .2 haotr s The

36 o] Dot CHEG TR G b S sGrieandt he | Example
b h 1
re :P%Ab!fc%bi@?l)?&%?lﬁé o4 @-leanﬁlﬂ!a unm chrigimt, ; Omompﬁr fsgexanee

gi ve e title

57 ye| (2R)-2605- Amird-6-0(53 cthpr&B8A81LH-NVR (MSOCMSB) 36@ 29 ( $Example

Hr,

T yr%g@&sxlsﬁ?m@%é}?ﬂiﬁ?@éﬁ}%fdimiﬁ-z% Toupd: Mg 3@9429 49
1H) 160dJ-72H23H)0
ggﬂ%phé}yg%th(ﬂrin&l H) MS: Cgl cd.: [416; Found: [ M+-H|

=+ Ul

58 41[72- ([—§¢Amquhei6 [S%ﬁdoﬁlﬁpﬂelﬂiq»wazgl— S\Jgﬂi Caled.pseszedur e| Example
Le.5 | | oynds were

L DR L snl R ot o ot ARERAd ML 308 apd0

an ﬂ@@myﬁ\l}é/gﬁgfp%gﬁ?dlm/ GB2006/ 000334 67 Ex.

Prhduct SM Anmi ne 52 N -(4-Fl uorobenzyl) -

59 ( 40@-@111@))—]\122(_52@0(091@1/&-01]{ “iyGazd-3Vet HAS{@altd.udsa- . 7Example
3- _N6-(5- (s, 1H), 8.70 (t, J. = 6,0 Hz, ,1H),
phgﬂiﬁ?ﬁéﬁﬁg(a@gl oprgl)pyl 1H 8.12 (FBPH%%DMH? §§D7§m 51
' I 5- , 6. S,
o ﬂu&oﬂ&n?ggwﬁgywi??%gﬁ Fe S | 0 Si iob

60 (n 5- qu}oro@N q6- cygloampwbl(]myr@z}d} -3-0. 4 M rgaledd 372y6: Example

Co g5 A R A5 403" 3G R g5 0 61

triamine

61 (2R)-2-({5-Amino-3-chloro-6-[(5- MS: Calcd.: 402; Example
cyclopropyl-1H-pyrazol-3-yl)amino]pyridin- | Found: [M+H]" 403 53
2-yl}amino)-2-~(4-fluorophenyl)ethanol

62 (2R)-2-({5-Amino-3-chloro-6-[(5-methyl-1H- | MS: Calcd.: 376; Example
pyrazol-3-yl)amino]pyridin-2-yl}amino)-2-(4- | Found: [M+H]" 377 54
fluorophenyl)ethanol

Example 63

N-(5-Cyclopropyl-1H-pyrazol-3-y1)-N-(4-fluorobenzyl)pyridine-2,6-diamine
To a flask was added Pd(OAc), (22.4 mg, 0.1 mmol), (biphenyl-2-
ylmethylene)bis(dimethylphosphine) (60 mg, 0.2 mmol) and sodium tert-butoxide (240 mg,

2.5 mmol). The flask was sealed and refilled with N,. To the mixture was added a solution of
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(5-cyclopropyl -1H (s, 1H), 8.29 (d, J = 1.6 Hz, 1H)

18 cycl opropyl - pyrazol -3-ylamno)- 8.03 (d, J = 7.6
Wo2006/088392 7. 39 (m 1H pyrazol -3- 5-nitropyri di PERGB2045/000334

7.14 (m 2H), 6.15 (s, 1H) 6%am ne ylam no]-2-(4- 5.31

(m 1H), 5.13 (t, J = 4.8 Hz, fluorophenyl)ethanol

6- brﬂ)hib—N&l(ﬂ]i’toB)bSﬁzy(lmyrlahi)Z aﬂmr&z(Meﬁlhod 15031 8D 8. ()(ri’ﬁno?"éhd 5-
. 432; Found: [ Mt

cyclegrgyylz{?({pgr@q %Taguge ( 1(23@@', Ml}lmp@ 12301(1§ne @H}ll) e 1@gct10n mixture
e MO T E

mixir&whiz washid)l with Bﬂne(aiiti%é)s,coﬂcehﬁaﬁm Seni-prep HPLC %Gﬂson) purification
5-ni tropyridin-2-

H%{ 6.12-5. 26 8
gave,fhp e seipourdics. A(mg, 30y g NMR (CIML) 3 753(31., 2H), (OnSS (m, 2H), 1.80

(m, Zfégglrzgp({}ﬁgﬁ))%&t'?b éﬁ%@f@% {530, YD, 618 Gl 110), 6.73 (m,

1H){B)06 (M, XDy, @}ml(ﬁpsﬂpyl -1 Hpyrazol -3-yl)-1V6-[1-(4-fl uor

ophenyl)ethyl]pyridine-2 3 6-triamne To a suspension

of (S)-N2-(5-cyclopropyl-IHpyrazol-3-yl)-1V6-[1-(4 5
ogpphenyl) et hyl ]-3-nitropyridine-2, 6-diainine

le 47; 0.26 g, 0.68 nmmol) and zinc dust (0.223

(S)-iv}.ChR).rd]S (Grayklopropylde Bbyra - 1dmino)-2-(1A Seljor Y dir-gw y
dided at ur.at ed.. ammoni um chl ori de solution (1.5 nl).
mﬁﬁ-@%‘i@%ﬁéﬂ@ﬁg@ure was stirred at 25 C for 1 hour,
t0A SMtEIH d@@Ss Hi&ﬁn)r@téctgﬁéy%b 9i-ed- Iﬁiﬁ%@ B;&FM} n%?rﬂ&ginonitrile

solution (5 . The resulting”m xt
(Method 43n®o0iar 2. Q@ mm«vih;tleEA (Z)rﬁﬁdg;s?t 65namol)e amd/ €0 16§ -fluoropyridin-2-

0o S0 R BT o 5 B0 05 s

The septitraivedthenassled tcy\tobﬁl t*éfﬂp@ﬁu{ré QiiRited withh {wafr @4Pfl), and extracted
Na2SO4, and _concentrated to give the title conpound.

withd)aM2es505e)6 Fhe C%blme@\,io?g@n@ fegctipnsawens doied duierdNa:8 0, filtered, and

T T T e

100 56) tbl gi\(efthé)ﬁﬂb e@ﬂhpwdd (lolztzrgy 53%H! FBNMR (400(MEHzM3D;0D) § 8.42 (d, J =
27 RGP 5D 6h s LTy 5 b7 46, 3500 38540 o, FEr6 (oxm ), 336-5.22
(m, ), 1.94-1.88 (m, 1H), 1.58 (d, J= 6.9 Hz, 3H), 1.01 (br s, 2H), 0.76-0.75 (m, 2H). MS:
Caled.: 397; Found: [M+H]" 398.

Example 65
(S)-N*-(5-Cyclopropyl- 1H-pyrazol-3-y1)-3-fluoro-N°-(1( 4-fluorophenylethyl)-5-

nitropyridine-2.6-diamine

To a solution of (S)-5,6-difluoro-N-(1-(4-fluorophenyl)ethyl)-3-nitropyridin-2-amine
(Method 23, 0.60g, 2.0mmol) in THF (10ml) at room temperature was added 5-cyclopropyl-
1H-pyrazol-3-amine (0.50g, 4.0mmol), and DIEA (0.26g, 2.0mmol). The reaction was then
heated to 55 °C for 24 hours, cooled to room temperature, and quenched with water. The
reaction was then extracted with DCM (2 x 75 ml), and the combined organic fractions were
dried over Na;SOs, filtered, and then concentrated. The resulting oil was purified by column
chromatography (DCM-MeOH = 100 : 1) to give the title compound (0.53 g, 66%). 'H NMR
(400 MHz, CD;0D) 6 8.00 (d, J = 11.1Hz, 1H), 7.38-7.35 (m, 2H), 7.07-7.02 (m, 2H), 6.17
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57 (2R)-2-({5- Am no-6-[(5-cycl opropyl -1H MsS: Cal cd.:
368; Exanple .
W@oangd39B- yl ) am no] pyri di n-2-yl } am no) - 2- (4- PFOUGH2006/000334
[ MtH + 369 49 fl uorophenyl®et hanol 58
2- ({5- Ami no- 6-[ (5-cycl opropyl -1 H pyrazol - Ms: Cal cd.:
(s, 1398 4bba¥fhlne 118, §.03 drf 7}, AiF)i Hﬁh(<|2-JS#I= Y.GPMBH)iZ:s(Xz@aiO% I(m 2H),
: . 399,50 ] uor Y rop ane-1,3 -
065398 U, M, Cie e S REHY WPl 5 e
Cal cd.: 386; Exanple yl)-N6-[(1S)-1-(4- Found: [M+H +
387 51 fluorophenyl) ethyl] pyridine-2, 3, 6-triamne
Examaple 66| or o- N - (5- cycl opr opyl - 1H pyrazol - 3- MB:
S 'MJ" athyl)- i

nitr@5FBIER 2 6 dizmnhae 61 (2R) - 2- ({5- A no- 3- chl or 0- 6- [ (5-
MS.  Cal cd,: 402; Exanple N . - .
cy diogptodHiAn of S §petiidmarg=NH{ - ehrflnesophenydicthyl) Fonitpyridin-2-amine

o083, 8 S N0 L B W oy
1 H-m3arhaal-3-a18in6 (0.58 gnpDenmplyy ad dbHE2: §0.2%881 200101}, dhe rekichba was then

heat?ﬂpgf%‘gﬁ@%éﬁﬁgﬁﬁgg@licg;g“ﬁépg%@%mm, and quenched with water. The
reactibd waéiteh QREARAY] Wi]tﬁl']jﬁ)i\r/@fé ql TSf:i'F%,ls :%(nd'\'hé éérgﬂy gg& g%?%ig%a?fﬁ&s were

ridine-2 6-di am ne 0 a was a
driet@ operN argO4Jilteradrand theq bopdeatryted 2The resulting oil was purified by column

TR e PSR S, vro

K and 1nef iyl | gtk . t he~m .
om0 14, ot 5

5.71rwr 1 HBA0#%H G0UBRAH),61058-4.29 (m, 1H), 1.68-1.56 (m, 3H), 1.34-1.28 (m, 6H).

MS%TJ%%gﬁééM@ﬁ‘g%yl )pyri di n-2-ani ne (Met hod 19;

cycl opropyl - 1H pyrazol -3-amne (123 ng, 1.0 mmol) in
toluene (5 m). The reaction m xture was heated at
Exampla 67,y er ni ght. The sol vent was renoved and Et OAc was

R_% 1ed a0, {B6L 1 A i‘a“ﬁ"oEB- yashed w h.brin.(a.a_l_d

ﬂ_umgalwmvl)hﬁlahéltie conmpound (6.4 ng, 2% . 1H NNE El(B:D?'lS) b
: in,

.9 2 1.80 1H),
%—&g a%gigliigllg)sf (Ag-, —%,1;—{:1?@92){33 Womid%-yla;gig@)—%-ﬁé}-ﬂ];pgo,phenyl)
ctharol E0Heft® 751 408 T3 cffbr ietHhae (To U bTood Bunpdradife ) added 5-
cyclopl;gﬁyl-lH-g}'erazol-?,-amine (0.31 g, 2.6 mmol), and DIEA (0.18 g, 1.4 mmol). The

reaction was then heated to 55 °C for 12 hours, cooled to room temperature, and quenched

with water. The reaction was then extracted with DCM (2 x 75 ml), and the combined organic
fractions were dried over Na,ySOy, filtered, and then concentrated. The resulting oil was
purified by column chromatography (DCM-MeOH = 100 : 1) to give the title compound (0.45
g, 85%). "H NMR (400 MHz, CDCls) & 10.84 (s, 1H), 8.02 (d, /= 10.7 Hz, 1H), 7.35-7.31
(m, 2H), 7.10-7.06 (m, 2H), 6.21-6.19 (m, 1H), 5.80 (brs, 1H), 4.07 (dd, J=11.3,3.9 Hz,
1H), 3.99 (dd, J=11.3, 6.4 Hz, 1H), 1.88-1.86 (m, 1H), 1.62 (br s, 1H), 0.98-0.95 (m, 2H),
0.70-0.68 (m, 2H). MS: Calcd.: 416; Found: [M+H]" 417.
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10
(S)-5-Chloro-6-(5-cyclopropyl -1H pyrazol -3-yl an no) - 2-
W@ 2006H83b210r opyri di n-2- yl | )et hyl am no) ni cot i NBOT/GBRAIE/000334
A sol ution of
2, 5-di chl oro- 6- (5- cyclopropyl 1H pyrazol - 3-yl am no) ni c
Exa@ﬁ']@gsitnle (Method 43, 0.60 g, 2.04 mmol ), DI EA
Ed 34 g 65 mmol ), and 85) 1- (5-fl uoropyridin-2-
(R)~2H(Pdtleer ﬂ;ﬁ-fﬁ-.meﬂwbﬂ cyrazRl-3eylaning)-3fitrgp -§-vilamino RAOH
gﬁ%ﬁagg%ﬁqliolzo Cfor 9 hours. 15 The reaction was
EF to roomtenperature, diluted with water
( 201‘d1d golutbidco fEX)-2-48 joedifludvotPnido i dinX -AmiH0)-2-(Bafuorophenyl)
i ned_organi c fractions were dried over Na2SO4,

ethafnpl @\éfr*tlé%d 23nko0 g»He%“%%):’é‘nTHE(]éHﬂ)'ﬁﬁ £ tIREFHpTegYas added 5-

{8 A LT, 81 B0 O S e s

WasI‘WEted 4005 NEHfor 1CIHRGE) cdnl8d tXrobnh, texhperdture, Had qfldnl)ched? w&]h water. The

reac%18{1 was thﬁq)ex?rgctg% w@h%ﬁ’lWWS @ﬂ) andltig &g r%]gxgd c)}:gangﬂ_f}actlons were
drle% 098 1&)@801 —ﬁI@ergd %d tl?eﬂ)ogn_éeng‘éﬁngfhe[gres%HWg oft Wil Egrlﬁéd by column
chraggatography (DCM-MeOH =100 1)’to give the title compound (O 51g, 68%) 'H NMR

(406‘1?@%, k?poélgpﬁcﬁgf@&%ﬁﬁ{ 8@2‘O 290 Sy a7 B LS 7 10-7.06

(m, QH? JQRYS Iz@l(ﬂleiﬁ),ﬁs g4 qﬁnsnﬁ{)T@ 39-539} Hﬁ' 1<H) @f07 (dd J=11.3 and 3.9 Hz,
6-di f1 tor o- A-tT uor ophen 3-ni tropy

1H)r3 av ﬁddszfrﬂ Inb 6.3 st H&h 222?’ (8,031%6)0@ 61 @Iﬂbﬂ))MSnC?rlleE 390 Found:

hm@*fg% roomtenperature was added 5-cycl opropyl -

‘azol - 3-am ne (0.50g, 4.Qmnol), and D EA (0. 26g,
2.0mol ). The reaction was then heated to 55 C for 24
hours, cooled to roomtenperature, and quenched with

Exagple6d The 30 reaction was then extracted with DCM (2

1nﬁﬁh®dﬂ&&h6@ﬂ®ﬂnell was purlfled by col um

h t ECM = 100: t the titl
C ' orra 3 r(gp %dyj 106@5)/; 1sp_pr|qmi2{y % my? Ve@%%ﬁ;c;pgngmd amine

(Me@h&@%g asé b5 bl -1 Ridrd plch M filuinc (OO %80% mmol) and

DIEAH)0, 166mY D-%t Bfho)rim nABHOH L3 a8) WaBHeatsd m]al-d)aaled nﬁﬂ: at @45 9 for 4

houéé&ﬁ%éolé% @va% p%éﬁ)]\ézdoo m ¢ucﬁ:§iares%(rg%68 éheggﬁg]ue was purll\ﬁsed by
colun®) Clﬁbl%hﬂé@fa%hi/ Mﬁexﬁﬂe EfbM: Qr-onhe B et fiyd éon@!%&xﬁé ab § g@flow solid

opoxy 1H pyrazol nitropyridi ne-2
(0. 3I<g, as%anl HiNBR @00 MHz) 8 12 16 & 11.72 (s, 1H) 10.64 &10.58 (s, 1H), 8.30 (m,

21077 e B D A ol el BRI L s TSR, 1,
4, 60(&01 21 O, AT P@Mﬁm?gf_ 99%§ Hga%H%‘iDd%;j(n? 6@0191%0 BQIA : 434; Found:

H. pyr aZol -3-ani ne DI'EA (0.
[Nﬂéﬂ 433 mmol ). The reaction was then

Example 70
(ﬁ)—3—Chlor0-N6 -(1-(4-fluorophenyl)ethy)-N*-(5 -1sopropoxy-1H-pyrazol-3-y1)-5-

nitropyridine-2.6-diamine

A mixture of 3,6-dichloro-N-(5-isopropoxy-1H-pyrazol-3-yl)-5-nitropyridin-2-amine
(Method 27, 0.25 g, 0.75 mmol), (S)-1-(4-fluoro-phenyl)-ethylamine (0.13 g, 0.90 mmol) and
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10 heated to 55 C for 24 hours, cooled to room
tenperature, and quenched with water. The reaction
wor®esmsm extracted with DCM (2 x 75 ml), and PEEGB2006/000334
conmbi ned organic fractions7ere dried over Na2SO4,
filtered, and then concentrated. The resulting oil was
DIF@UW I6 ey 0k9y4 molol)rin 7- R&(DH@hﬂ};W&phB&te(dDﬁMsNﬁ@h"ﬂfbeja@mS ‘3@ for 2
hou ive the title corrpound(O 34 g, 40% . 1H NWVR (40
ou ’iéH"zr e Va8 remeysd wpder reduqgd graspure apg thereméuawaspt(nﬁed by

colu?rﬁD ehrngthFapQ;?’ _(L}(eEEhnezE%%AcS 3 g %?o Q Eb%he( m%%)}%poggd ﬁﬁi yellow solid
(0. 33@) 98%) :3,14 NMRB(400(1MI€H)5 12368 GAC@, 1A D814 &OBTs, 1H), 8.93 (d, J =

7.6 iy 15 843 dsS @I 0gPof ot & FRhyinad). 782 & 7.05 m, 2H), 5.75 & 562 (s,
15| 298 803 25 ) g 166 QUIGSRY 1! 1s2(d, 90 8k 2385, 1. AP0, = 6.0 1z,

uoropheny1 hano
6H)(1d$: Qalca.; 63ﬁ|Hd1mdr[MH{]Tl4Bﬁopyr| di n-2-yl am no)-2- (4-flu
orophenyl) ethanol (Method 25, 0.40 g, 1.3 mmol) in
THE (10 nml) at room tenperature was added 5-
Exa mpr opyI 1H pyr azol -3-amne (0.31 g, 2.6 mvol), and

g ) 4 The reaction was then heated
(S)- n( I5@- ]ﬂuemn gmlleth éﬁaxsbmmow-tﬂmvretzetrﬁe/ﬂm-mtmnvﬁdme 2.6-

d1anﬂh@n0hed 25 with vvater The reacti on was then
~ extracted with DCM (2 x 75 m ), and the conbi ned
or gammure fof aahle9v- wefsspldpmd1Hsmazwﬁ§%©43-ni&dpgﬁaﬁldz-agnne

trated. Th I't
e 2by G Eh aiedibdShbity-oprmphoDb cstonine 1), 16, Pvamol) and

DIEATG 2] il €2 TR0 - Eityet CyemBom &ohhta bl N 188 o 185 o for 4
hour§’ 'Bﬁ siSlvggt \Evgsmenﬁ)lv%d urldet Q%d;w%kg%&ﬁﬁurezﬂd th8 re%i'du@ VJa% p(lmied by

rs J=
colulilpi)chrognaé@r'(l}g}a/ (hgxanijt@AcG— b Hyto givg the 111:18 80mp8@<(m a yellow solid

(0.431%2972/]) %Hﬁs\’fk@o lggl'ﬁZ) gqg%%lgg%jﬁg & m%p uﬂ%o?g%i’o 810726,

1H), 3&%8082@89210!%@63@1@@/1@90%6& §11 E&«’e‘mb% 185 1H), 7.40-7.33 (m,

2H), 5 £l D S bk fﬂﬁtz%é;ﬁ'% 6384586 (4= 13. Hz, 15
f
R R AL 52?81* I BB IR n aprpe sm o M

CalCé)réQﬂ]é“nyhd [VB-TEF Hahol (Method 25; 0.60 g, 1.9 mml) in
THE (10 m) at roomtenperature was added 5-
met hyl - 1H pyrazol - 3-anmne (0.37 g, 3.8 mml), and DI EA
Exalﬁ ezm g, 2.1 mmol). The reaction was heated to 55 C
2 hours, cooled to roomtenperature, and quenched
(5')-]\(1‘5/(6165'\GﬁCk)DI'OUVI}rdH-lv\ﬁamlﬁeﬂm)-15|c|ﬂ1[ore-)2t.(r1e(gtfhmrwﬁehylﬁ)gﬂw,bmlno)

12:zr1d(’§3-§ %Pﬁ?eﬂgq@-% ;\pd1 t he C(%ﬁbl !ned organic fractions were
, and then concentrat ed.

The soletioh t)f (rsgu3o@aimmlse INFi(edyploBl T 1-3-y1)-5-fluoro-N?

C romato (DCMI\/E%P— (ooy 15) ?&] |\?§pdtzﬁe tyl)? uoro-N"-
(1-(4- y@dn@gﬁb,@ -diappneixample 3, 0. 16 g, 0.42 mmol), 2-
morphohnoacet1c a01d (0.06 g, 0.42 mmol), HBTU (0.16 g, 0.42 mmol) and DIEA 0.16 g, 1.2
mmol) in DCM (3 ml) was stirred at room temperature for 1 hour. The reaction was then

quenched with a saturated aqueous solution of NaHCO3, and extracted with DCM (2 x 50 ml).

The combined organic fractions were dried over NaySOy, filtered, and then concentrated. The
resulting oil was purified by column chromatography (DCM-MeOH = 100 1) to give the title
compound (0.02 g, 10%). 'H NMR (400 MHz, CD;0D) & 7.35 (br s, 2H), 7.17 (br s, 1H),
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(400 MHz, CDC13) 6 10.85 (br s, 1H), 8.02 (d, J= 10.5
Hz, 1H), 7.34-7.31 (m 2H), 7.10-7.06 (m 2H),
woG2@6/08325 (m 1H), 5.86 (br s, 1H), 5.30-5. 27P¢TGB4dp/000334
4.07 (dd, J=11.3 and 3.9 WM, 1H), 3.97 (dd, J=11.1,
6.2 Hz, 1H), 2.27 (s, 3H), 161(brs 1H). Ms:
7.01c6.0% dm, 2B36;06FbusdH), N/EH=4_1r9|9 @Q]lH);L& 3y RE),B%8 (br s, 4H), 3.06 (br

s, 21(1;3?4%)@%9{(}@ ﬁ\%gpll% );'}ﬁH[ SPUS D% 64352, 918,091 (br s, 21D, 0.64 (brs,

2H)NMVIS: ORbedi: 3il DR ctinfir Ay NA2A i xture of .
)5 6-di chl oro- N- ( 5- |sf)lg]ropoxy 1H pyrazol -3-yl)-3-nitrop

yridin-2-amne 20 (Method 26, 0.25 g, 0.75 mmol),
Exa 13 (4-fluoro-phenyl)-ethylanmne (0.13 g, 0.90 mmol)
—%’ﬁ%—e—ﬂEA(o 16 M, 0.94 nmol) in n-BuoH (3 m) was
(9)-6+65Cgdlobirops]- $H§iv‘?£kol-9klﬂarﬁﬁloj-§5ﬂt@rc§ DI(144- fﬁl%%ﬁ’lﬁnﬁ@vlammo)

solvent. was renoved under reduced pressure and t
nicofigaldeiydeas purified by col unn chromat ogr aphy

the title nd as
e R e ST
ethylantifio)aRofinonifri (Exkfarfiel 1809 g58 1 (rﬁmc7>1} gi)sas d&scfiige({ A thé ﬁnxtélre
pynélzgffc?tg: ac&ﬁ,vateg %148 2l 51|_8|)331 t@Fﬁ% ggl%’ne) auro(ggl] tggnpergt_pr@ 1) Wthh was
on s iy 7 g s i i
and thep phcehnades hMogG_n filled lbajhmon rﬁhe]“ﬁyl)cﬁﬂrd] g Té‘dgtl(n'émlﬁﬁw Wi flushed
w1th%¥?%;l_l' Er}/o‘; tal%ered t% 1¥,m)ove fhe'ta a ys ﬂlgh \Qfgs vzvas%edlwnh MeOH (30 ml).

The 8ltfrtetivadiben exthdt&t wER DN g%x 5@%19,%%9& w%}%g) éH@:b%fa%B purified
ridin-2-amne (Method 2

by re(yvssse Phase_qofuman @mpwemaphe(wo%may) ¢c0g1118 thep, mm @fnpoond 10.18 g,

5o R ORI CB O P 3o e 0 (o il i\Hg»evaaAeasl (m,

2H), t7L035e7 el (h4ABHE 6 1ar(s 21H)h§l26§s 1H)e1 9211V im, W2, 1.§ %o Hz,

der reduced pressure and the residue was pur| |ed

3H), éd]OuQrﬂS ERy %@&dr%ﬁwmym -Gal@nc383; Foundl [ME-BI] B84
the title conmpound as a yellow solid (0.32 g, 989%.
1H NWMR (400 MHz) S 12.22 & 11.40 (s, 1;%, &9.8737&(9. 37
xarfiple 8.93 (d, J=57.6 Hz, 1H), 8 S
7J4H) 7( : 712ﬂ&7205(m2l—|)

cﬁﬂ—J};, J=64Hz 3H)129(d J—6OHz
— Vlﬁnéﬁacr%?cd 434; Found: [ MkH] + 435. Exanple 71 10

( 9a W.BtlQIlof @-ﬁk(ﬁmyobbmwl-)ﬂt—;ﬁwhzol -3-ylamino) 3 ~fluoro- 26(1 -(4-
ﬂuoroﬁhen&ﬁ&gyla& (}Smcc')t&)e?ﬁe%ége (Eo’xam;?le %3’3 n()I ltOr g?,p 2r6I mmol) in MeOH (5 ml)

at 0 °C was added NaBH, (0.012 g, 0.33 mmol). The reaction was stirred for 10 minutes, and

then quenched with water and extracted with DCM (2 x 20 ml). The combined organic
fractions were dried over Na,SOy, filtered, and then concentrated. The resulting oil was
purified by column chromatography (DCM-MeOH = 100 : 1) to give the title compound
(0.088 g, 88%). "H NMR (400 MHgz, CDs0D) & 7.42-7.39 (m, 2H), 7.16-7.01 (m, 1H), 7.01
(brs, 2H), 6.06-5.41 (m, 1H), 5.19-5.02 (m, 1H), 4.52 (br s, 2H), 1.88-1.81 (m, 1H), 1.53 (d, J
= 6.6 Hz, 3H), 0.97-0.91 (m, 2H), 0.65 (br s, 2H). MS: Calcd.: 385; Found: [M+H]" 386.
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di am ne A m xture of
6-chl oro- N- (5-1i sopropoxy-| H pyrazol -3-yl)-3-nitropyrid

w0 peogiosaspne (Method 28, 0.33 g, 1.1 mmol), PCT/GB2006/000334
(S)-1-(4-fluoro-phenyl)-ethylamne (0.16 g, 1.2 mol)

ang DIEA (0.21 nl, 1.2 mmol) in n-BuCH (3 m) was
Ex in a seal ed tube at 165 Cfor 4 15 hours. The

(mmekmmetEvlmdnleIZBdmmme gl ve the t|t| e conpound as a

Jd 0 79 H NVR (400 MHz) 5 12. 09,
121I18 I Af@%) 6 ?%ijclomep/?ddﬂ-pmrasql 3§§sz@1117® %ﬂuoroﬂﬂll -(4-

ﬂuo%pﬁ&yfth@@an‘?in@)n?&tlﬁ%ld%ﬂygg7({39211{;%]32H% 7. 128, (} Sl lirf Iéeﬂ‘i (5 ml)

was gddeq ngorghaline((8,1 g} 2. 19 imiol?), andl EUaBPf(OZ&’c)ﬁ(@(ﬁ@ 1215j1%1:1[11]cﬂ)4 T%IS reaction

154,20 5. 31, 521 & 4,89
was @%ﬂ%‘a}?&% Fﬂr 5, qpie leé ﬁb{lthsqcb Nalcgﬁ( 1%)@1),@;[}1 exyBsted with DCM 2x
20 nCaIThd com’éﬂl@d o H&Cﬁao&lMﬂ'&J&e@éd 0 IS%z;, gltered and then

(S) - N-(lﬁ cl opropyl - I H pyrazo
concpniater) 15reps1uu:mg(pllzw@sjpl(rﬁieﬂllmrewkaep1bdsé edloynaiitdifatogrdPhy (5-35%
ACN§¥5 ER}eQﬁe t1t¥eI «gomt r?ﬂ(xd)(O 69 g, g’ﬂp )OllII-Iq\?I\?I(l:{e(télg(r)n 1\/?1—?2 ACSgOOlIl)J)téIS ?21 (brs,
2H), (9601 ] 1018ty 46 168 S8 RIOORY, 1ebl s BY (8RS da (o,

2H), %f”((gr AgBr bﬁﬁgrﬁﬂ etk 3.64 (d, d d'=na|é5 HA3H),096:0. 98@%12185 Q).65-
n t
0.64 G, 07 19 c 2Bl BB BBRL  Roacet e 00
g, 1.2 mmol) in DCM (3 m) was stirred at room

E t rature for 1 hour. The reaction was then 30
12 hed with a saturated aqueous sol ution of NaHCGOS,

(R)-290 K185 bRGHBD YW1 RN (1%1 Sy A glammggg cgoznbplpjlg!:nﬁd_g_

organi c tractrons We red over na

ylamigatethaneh concentrat ed. The resulting oil was purified
to give

by, col t h DOM MeCH = 100: 1
t %Ae %ﬁﬁ@oﬁ&%&%& -%E‘g@yr@e%ylammomm% iMezyl) ethanol
7 a4
Mot ogg 9;_&%%@?/% 26%%@505%8%@?‘%8?]@%6#3%m’é‘Pb) and DIEA

(0.25 gl 4 (ynoly jn A-BUOTS (ﬂﬁamw&ele(amﬂ id lﬂsealédA%@t(a %&390 26 fc?r'zD days. The
r s,

b . 2H),
solve{l&t vga; & ’ Sc{ ?ﬂﬂﬁ)fluc@ }gisseff an\gl-th%?emdﬁg wag lﬂ)lrlﬁexl B)ZI_C((lbmn
chronsutogtiphy (@A@Asf Blgive the %ﬁﬂe coMﬁourﬁacls%dyelloél solid (8 lﬁ]d, 73%). '"H NMR

(400 1%/@5%.1@5)5@&}%1@99@@ kH}g)@rfaBz(tbir -13Dy8.aM(d Q)= 52&&#%@ 240 (m,

2, 4 b U RRARBEMA) b I ) 10l BT eBt LD ey e 365 (.

1H), M4 (- 11 I l. e A I
) % grrpl e)y%?c)gpg,mg uS: ?a%o%?bwas gc@gﬁqwﬁh ?he

m xture 10 pyrldlne acetic aci d-wat er (1 : 1, 18
Examfle Pt @l volume) at roomtenperature, to Whl ch was

(S)-N*-(1-(4-F luorophenyl)ethyl)-N°-(5 ~1SOpropoxy- 1H—nvrazol~3—Vl)-3-nitrot>vridine-2,6-

diamine

A mixture of (S)-6-chloro-N-( 1-(4-fluorophenyl)ethyl)-3-nitropyridin-2-amine
(Method 30, 1.08 g, 3.7 mmol), 5-isopropoxy-1H-pyrazol-3-amine (0.57 g, 4.0 mmol), and
DIEA (0.80 ml, 4.6 mmol) in n-BuOH (10 ml) was heated in a sealed tube at 115 °C for 72

hours. The solvent was removed under reduced pressure and the residue was purified by
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added Raney nickel (0.09 g, 1.1 mml). The reaction

was purged with nitrogen, evacuated, and then placed
waieae833yzdr ogen filled balloon for 18 hours. TPET/GB2006/000334

reaction m xture was flushéd wth nitrogen, and

filtered to renove the catal yst, which was washed with
chr Xane-BtOAd + Bt 1 RicesivemettiRBofpbiREiLydMoiisolid (0.32

DCM 51%%@8 m ), washed J;mote% ag. NaHC%), and p}L’Jrified (0328,
22%g)5Msy Calode 1468; de[MsHlimPlehr omat ogr aphy (5- 30% ACN)

to give the title conpound (0.18 g, 45%. 'H NWMR (400

MHz, CD30OD) S 9.40 (s, 1H), 7.45 (d, J= 10.4 Hz, 1H),

Exam@d78. 31 (m 2H), 7.05-7.01 (m 2H), 6.11 (s, 1H),
_‘ﬁ_(s. 26 (s, 1 1,92-1.86 (m _1H), 1,55 (d, J= 7.0 Hz
R)A44-Fl 5-spnropexyz L H v lammo)-fitropyridi

3 gEaund: [ MrH + 384, 20 Exanpl e 7
= 0- ( - Cycl opropyl - 1H pyrazol - 3-yl am no) -5-fluoro 2
(I -A fittureosfapétdonpt V€ 5-isopeoporp)l H-pymzal 3y3-3-nitrppridi@edmine
T luti f )
(Me(ﬂ%)d??e‘f?s?r- cg}g%é&maﬁm Brd-ineAo{4-BugroahsnyBythanql (B P g 997 mmol)

fd : ' ' L nay ; o
ond LA e A DR R b TR AR LR B8 g at 165 °C for 4
houf. CThevwdvead ded rédadied ndeDtdu@d poessGrenmd e rediiee weapirified by
was stirred for, 10 m_nutes, d then quenched w.th .
colufpn oAl SERpaY _&%@%ﬂ%@# Béma%éo RIvS Sherfife coppougg 3 A peljow solid
1
O B e T ShT R £ g0
1H)h9.068.8ar& &3 Glydt=002 dfh yH),BAF &ECH &, 760.2 Hy, 114), §idbe7.32 (m,

sm)pdery o SEP6Y54: 6 b7 GHf- 9 86 o a0hm Budy ity 5 23, 5.0
& 4N (B QH%,HDJ1,@-.@16&@.347]{1&"'DH),13'.Q$9 (®: 4,392 (1Mo %lw,: ¢ B2, 6H).
(br &, 2H), 1. 1H), 1.53°(d, J = 6.6 Hz,

88-1.81 ('m
MS3Ehlcd.04 b Fonad: [MTHHEI"I)V]- 0.65 (br s, 2H). Ms: Calcd.:
385; Found: [MH + 386. WD 2006/ 082392
PCT/ GB2006/ 000334 74 Exanple 75
Ansple 8- ( 5- Cycl opr opyl - 1H pyrazol -3-yl)-3-fluoro-1V6-(1

uor ophenyl| _ _
‘ $13 damping)-§ifhererd-(Fd4-flueospheny)ethylamino)

OP1Hh .:‘.l PR v
rigin-3-yDmethvyl)isoxazole-5:carhqxamide

la

ol - 3-yl am no) - 5-f | uor o- 2-

( 1-Toka folﬁﬂio;mfgspemymgm;mmwf;@-ammbpﬁt 1yeol 3-y1-5-fluoro-
73, ... 0. mo) ) | 5 .
Nz—é%ngf%&hﬁﬁwqthﬁq%din‘fg%%ﬁﬁ{nﬁwﬁaa(%%gn)(%@'a}ignol) in DCM-
THE $hid8red1 -4, 2 B 0 °C ¥hSadRAQLd C% of %ﬁaioi@@-cg‘%bﬂjlféjacfi@foaded
2 d Na (10 m), an

ays, quenched with aq. 2
TFResesinaChetswiting nidane Wasstirzd igorousthéorddmii aedi® @ ragd thea filtered.

fractions were dried,over filtere nd t he )
ThegRE Rrg s i T S0 F N THES! pied FilngRgrdichsf for 30 min,
and RSN [ERe ) TAS RomBlne AHileAtE PRBleQBheRiMted Sandrhe relsﬁltiﬁgun W purified
give the title conmpound (0.09 g, 67% . 1H NWMR (400

by qpfgmn cimgmajogsaphy 44 givethestitle gugypound (34 mH A %)nMS3Gpled.: 479; Found:

. 5.44 (s, 1H), 5.12 & 4.97 (s, 1H), 3.63 (br s,
Wﬁﬂ;%ﬁ. 42 (b$ ;1 (s 10 (

Example 80-103

The following compounds were prepared by the procedure similar to that of Example
79 using (S)-3-(aminomethyl)-N°®-(5-cyclopropyl-1H-pyrazol-3-yl)-5-fluoro-N?-(1-(4-
fluorophenyl)ethyl)pyridine-2,6-diamine (Example 3) and a TFP resin loaded reagent.
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t(ﬁ 8%%163 %ﬁm%@aé) P&gyi ?H “ﬁ-gsﬂ\é%i u%r4 Found:

[ M- @-ﬂﬁ&ophatyb)oxyl ic aqgid

(1 (4- quorop

1eny|)

et hyl am no) pyr.i din - yl|{) met hyl ) t hi ophenej 2-
caf %&lbxgm B‘L)Pvrﬁhz@oﬁboszscz PCT/ GB2006/ 000384 77 Ex.
Cope t-h?@‘)i\' ?_ LC Mg TFP | oaded resin| 85
(S)-N-((6 %@IQ/ g@ropyl-ll—l— MS: Cal cd.: 545; 4-
py[ &etdmideyl ami no) - 5-f | ucro 2- Found: [MrH| + 546,
(d rethv-ar-prey-phen (1 G4 f| ||nrnnh /I\ yi _acefic _
91 50| 6P Aricleromp I -n | MSi Caladt BA:) - 2- ( tetrahydroiopyran-
d} pRbIL b)pad ) o
g 63aj(r Shﬂg%%%%p yzla ?ﬁﬂnw-%fgp 554 ;carboxyhc acid
(St(ip ydroghemgbesul  pyrazol - 3-yl ami no) - 5¢ f | uor o- 2-
fonyl am no) aceti c .
(1 %ﬁy?%}bor%(gﬂér) acid| ethyl am no)pyridjn-3
yl ) yitia ll" tedaliprd280pr opyl ) - N-
met hyI sul f onam do) acet am|de 87
(S F@P(Y(a@: -sar@y&armplﬁopw 1H MS: Calcd.: 5[3;

92 1- ”B{)-']\ﬁ‘({g—t(g-dycic}bropyl-lli- MS: Calcd.: 508; 2-thiophene acetic
pyrazol-3-ylamino)-5-fluoro-2- | Found: [M+H]" 509. acid
(1-(4-fluorophenyl)
ethylamino)pyridin-3-
yDmethyl)-2-(thiophen-2-
yl)acetamide

93 (S)-N-((6-(5-Cyclopropyl-1H- | MS: Calcd.: 508; 3-thiophene acetic
pyrazol-3-ylamino)-5-fluoro-2- | Found: [M+H]" 509. acid
(1-(4-fluorophenyl)
ethylamino)pyridin-3-
yl)methyl)-2-(thiophen-3-
ylacetamide

94 (S)-N-((6-(5-Cyclopropyl-1H- | MS: Calcd.: 516;

pyrazol-3-ylamino)-5-fluoro-2-
(1-(4-fluorophenyl)
ethylamino)pyridin-3-
yDmethyl)-3-
phenylpropanamide

Found: [M+H]" 517,

hydrocinnamic acid




pyr azol
pi peri di ne- 4-

- 3-yl am no) - 5-fl uor o- 2- Found:
(1-(4-fluorophenyl) carboxylic acid

[ MrH] + 574.

wetdoglosasdno) pyri di n-3  yl) nethyl)-1- (et hyl sul POTEBR006/000334
pi peri di ne- 4- car boxam de

g8

(1-(4-fluorophenyl)
ethylamino)pyridin-3-

ylhmethyl)benzenesulfonamide

(m, 2H), 7.65-7.55 (m,
3H), 7.44-7.41 (m, 2H),
7.03-6.99 (m, 3H), 5.75
(brs, 1H), 5.10-5.08
(m, 1H), 3.88 (dd, J =
35.2, 14.2 Hz, 2H),
1.88-1.84 (m, 1H), 1.55
(d, J= 6.8 Hz, 3H),
0.95-0.93 (m, 2H),
0.67-0.64 (m, 2H). MS:
Calcd.: 524; Found:
[M+H]" 525.

(S)-N-((6-(5-Cvclopropyl -1H M Calcd.: 532;

Ex6- ¢iCeaigopndri no pyrazol - 3- Mwmrm@/briﬂ/lv;g)r (b]ﬂﬂ:lﬁggmresm

| Ml o 533 nlcotinic aciid (1 (A fluor nnh =nv|

95 et 195')%(%&@6p(§r¢ml¢prgpyly| )|MEBhGRlpd 6589 et hy NamethyJhippuric

ni N-((6 - | | -1H .\E:
LR mgafg% ﬁgm{na Shol 1 1] EtndYRPRI R, ~ i
py ﬁﬂoﬂmB(y(@ﬂumphé&Iyi)l ugro-2- Found: [ M+H]+ 575.
yl ) nicotinic acid (1-(4-|fluorophenyl) |
et 19@5%’6‘) Byidigin- 3- vyl )inet hyl ) - 6- nor phol { no
ni [ 32392 PCT/ GB2006/ 000834 78 Ex.
Cngf %‘5;}\%%& ﬁg@&é M3 TFP | oaded reS| n| 90
(S NNnétbﬁLb(eﬁza@adé opropyl 1H Ms: Calcd.: 503;
4\3 4V acetie-—ac < IV1 mnn) 5-fluoro-2-

96 o J@'N F@H@Id}"% °P3(111-[7( 4- ?Mﬁo@@iﬁ@}e (methanesulfonylphe

eth | o) yrigj A .

achl LR St FE N o%ﬁ o R datidpaceti

Slzﬂ.ﬁbﬂu@hymmwhhlopyran- Hacid ;

py -5-fluqro-2- Found: [MtHl + 513.
uatf‘g%m%gy% " (1- (44f 1 uor ophenyl)

et yhRBIhHD)PYV-hHRLS1-N-Y||) met hyl ) t et r ahydr p- 2H

tg an- 4- car boxam de 92

( mﬁﬁvo'tselfpgarmﬁ@)aggmm 1H MS: Cal cd.: 5p8;

97 <° {S‘)—W‘itt‘é (5- (f.lyc'fopropyl 1H- | MS: Caled.: 531; 4-
pyrazol-3-ylamino)-5-fluoro-2- | Found: [M+H]" 532. (dimethylamino)benz
(1-(4-fluorophenyl) oic acid
ethylamino)pyridin-3-
yDmethyl)-4-(dimethylamino)
benzamide

98 (S)-N-((6-(5-Cyclopropyl-1H- | "H NMR (400 MHz, benzenesulfonyl
pyrazol-3-ylamino)-5-fluoro-2- | CD;0D) & 7.90-7.88 chloride




pyrazol - 3-yl am no) - 5-f |l uoro- 2- Found: [MtH + 509. acid
(1-(4-fluorophenyl) ethylam no)pyridin-3 -
W@ kgoaos1syt ) - 2- (t hi ophen-2- yl)acetan de 93 PCT/GB2006/000334
(S)-N((6-(5-Cycl opropyl -18 Ms: Cal cd.: 508;
3 t hi ophene acetic pyrazol 3- yI am no) - 5-f | uor o- 2-
=0 ViS5 09——=acTd Ny :
EX. ot ;Q‘frﬁpr‘# d)_Ipyrl din-3 - vy VM%{L&HPK&??@E?M TF;]P !BO-aded rest
99 Y] )(gpﬁzt@@rgﬁ@y% plopyt- R ( 3M§d§ydal :apRopy| - IHycipiopane
Ccal 6; "hydroci nnam c acid L
P\ myzaziol- 3-y9r4namn) Arduoso-2t {i1Bewnd? IMEBINGS3- [ M1gpibogytic acid
(1 (ﬁrg ﬁiﬂuo[p%gh}gﬂyl ) et hylam no) pyri di n- 3-
yl|) fj’ enyl propanam de WO 2006/ 082392
PCTABAR06/3#10833- 79 Ex| Conpound NWR and/or LC M5
THP I'oaded resin 95 (S){N-(2-((6-(5-Cycl gpropyl - Ms:
Cqlxdineth®s9:  N- et hyl hi ppuri ¢
1H -5- | Found: [MH] + 560. acid
fl c&%fo%ﬁo%(aﬂg’c(aﬁl ?g}&gﬁnphenyl ) _ethylam no)pyridin-3-
100{' i 45039 l?op@lcQHt-h MS: Qdlatet4Wt benz anpytel@8-carboxylic
5- Cyc 0 rop I 1 623,
(Z]di ‘FIBW rHe}mcg/fWécﬂ %2% 5-1f3%br o- 2-
4 net hyllam no) acetic
(1U(??1( ffﬁ uoropﬁgﬁyl ) acid| ethylam no)pyridin-3
e’th;trlhmirbo)ﬁ.’yr(d‘ih—ﬁhenet hyl| - N-
cetam|de 97
(9 %wk{@ % %fgfopyl 114 Ms: Calcd.: 581; 4
carboxamide
101 | N-((6-(5-Cyclopropyl-1H- MS: Calcd.: 482; tetrahydrofuran-3-
pyrazol-3-ylamino)-5-fluoro-2- | Found: [M+H]" 483. carboxylic acid
((S)-1-(4-fluorophenyl)
ethylamino)pyridin-3-
yl)methyl)tetrahydrofuran-2-
carboxamide
102 | (S)-N-((6-(5-Cyclopropyl-1H- | MS: Calcd.: 478; 2-furoic acid
pyrazol-3-ylamino)-5-fluoro-2- | Found: [M+H]" 479,
(1-(4-fluorophenyl)
ethylamino)pyridin-3-
yhmethyl)furan-2-
carboxamide
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15

pyrazol - 3-yl ani no) - 5-fl uoro-2- Found: [MtH + 532.

(di met hyl am no) benz  (1-(4-fluorophenyl) oic acid
wetdoglosasdno) pyri di n-3 yl ) et hyl) - 4- (di met hyl anP@DB2006/000334

benzam de 98 (S)- N ((6-(5-@Yycl opropyl-1H 1H NWVR (400
z. _benzenesul fonyl pyrazol - 3-yl am no) - 5-f | uor o- 2-
ExCDBUompund90- 7. 88 chl or i demMK inﬂ/ﬁrfﬂGIMS)p!:Eh'EF 1badéq resin

2 L) Z A5, 7 BE (m ethvllam no)pvridin-3-

10F 4 4)7VAG-Gnydepropylylrelt B NMFR (087¥EG) f ohayeldgropylsulfonyl

1 Dl it ridart - ponp s ated s, *hghlongd (o
1H) (1-@-Bborophenyl)= 6. 8 Hz'aﬁ% 7._153b1955‘1918 m 2H),

93
0.67-0, 64 (m 2H) . M5 247 "Found] [ MkH| +
525 Sthilenyeesyidnseo PCT/ GER006/0E032H), 807 Ex. Conpound

E\I g Qyﬁﬁ%ﬁg!)( g?/qlwa ng o'pﬁf"d %Sr‘%séi.&n]&fgﬁ & 450

cy ¢ typompparesul fonnaddd - 3- \| 208 ijp)ﬂgﬂf_img ¢- - Found:

O

[ MFH] + 453. carboxylic adid 1- (4-f1 uorophenyl)
et hyl ani no) pyri di n-3- yl )|Z8DhyH8$ (brs, 1H),
cygl opr opanecar boxam de )

(S) - N- ((6- (5- Oycl opr opyl - TR @l Hy 1% 7,
pyfrol e-2-carboxylic pyra(d,o!=3:8|y]l{arBH)(r;])) -5 ;I uor o- 2-
Found: [MtH + 478. acid |[(1-(4-fl uorophen

et hyl am no) pyridin-3 - vyl )lrr]é)t’i)r)??)(mlﬁ-ﬁg)?r‘?% e- 2-
(br s, 2H). MS: Calcd.:
488; Found: [M+H]"

489.

Example 104
(8)-2-Amino-N-((6-(5-cyclopropyl-1H-pyrazol-3-ylamino)-5-fluoro-2-((S)-1-(4-
fluorophenyl)ethylamino)pyridin-3-yDmethyl)-3-methylbutanamide

A solution of (S)-B-(aminomethyl)—Né-(S-cyclopropyl- 1 H-pyrazol-3-yl)-5-fluoro-N>-
(1-(4-fluorophenyl)ethyl)pyridine-2,6-diamine (Example 3; 0.10 g, 0.26 mmol), (S)-2-(tert-
butoxycarbonylamino)-3-methylbutanoic acid (0.06 g, 0.26 mmol), and HBTU (0.10 g, 0.26
mmol) in DCM (3 ml) was stirred at room temperature for 1 hour. The reaction was then
quenched with a saturated aqueous solution of NaHCO3, and extracted with DCM (2 x 50 ml).
The combined organic fractions were dried over NaySOy, filtered, and then concentrated. The
resulting oil was then passed through a silica plug. The resulting foam was placed in dioxane
(4 ml) and 4 M HCl in dioxane (1ml) was then added, and the reaction was stirred for 3 hours.
The reaction was then concentrated to give a solid which was dissolved in a minimal amount
of MeOH (0.5ml) with stirring, followed by fast addition of ether (50 ml). The resulting solid
was filtered, washed with ether, and dried to give the title compound (0.033 g,26%). '"H NMR
(400 MHz, CD;0D) § 7.58 (d, J = 10.7 Hz, 1H), 7.49-7.46 (m, 2H), 7.07-7.02 (m, 2H), 5.80
(s, 1H), 5.09-5.04 (m, 1H), 4.58 (dd, J = 15.4, 6.8Hz, 1H), 4.26 (dd, J= 15.4, 5.2 Hz, 1H),
3.71 (d, J= 6.0 Hz, 1H), 2.23-2.18 (m, 1H), 2.01-1.97 (m, 1H), 1.63 (d, J= 6.8 Hz, 3H), 1.19-
1.13 (m, 2H), 1.05-1.03 (m, 6H), 0.85-0.81 (m, 2H). MS: Calcd.: 483; Found: [M+H]" 484.
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carboxam de 101 N ((6-(5-Cyclopropyl-1H Ms: Cal cd.:
482; tetrahydrofuran-3- pyrazol-3-ylam no)-5-fl uoro-2-
wOo-ouams23pM-H] + 483. carboxylic acid PCT/GB2006/000334
((S)-1-(4-fluorophenyl) etByl am no)pyri din-3-
yl ) met hyl ) t et r ahydr of ur an- 2- car boxam de 102
Ex 1em()5(6 (5-Cycl opropyl -1H Ms: Calcd.: 478; 2-furoic

razol - 3-yl am no -5 quoro 2- Found
(5 B G eoniioldl mkes : e 2 fluoro-No-(1-(4-

ami de V\D 2006/ 082392
ﬂﬂ%@{g@%@%\)@?ﬁ%GM Conpound NWMR and/ or LC/ M5
TFFTd a)aﬂﬂmbnrcﬁ“s(&m (3-@3clofiopi- II(I@yfa&o@qﬂ@ﬁn@)@'ijhlbhwi(H@-
cycl op yIsquonY i
fuopspEhsy ngomw)na%ieﬁ drchEmElects 0 g 026 pmphyin THF (5 m)

wasgﬁh éﬂzfo §%a)1/1r§1?1 JI (UQB | .0 13{4%1}185 H%mrln NEI%%#?)(’\%%O@:SS%:% mmol). The
reaoyibm e Is‘gnl“@d fr 3.he8rs| quenl:hbd wih 2quefius Na;COs3 ( 10 ml), and extracted with

DC]%Iy@l O&wﬁa&lﬁei%rﬂl%ﬂ% %a&ic é:g}ctlﬁgﬂs \xiqqszl_l)drlid gyer 1\22}3503,1’11{29}_%{ and then

coné’&trat%ﬁ') The rJes@lQ%Q ofd B2k [lihnﬁé'a by Qev@@e E&Q’e c%lun?ﬂ'ﬂhroﬂ@tography (5-35%
| cd.: 488; Found

ACNByo- givehiertigle No(n@eumcs(ﬂdg&sl g;pfz%p SE NnR (400 MHz) §11.92 (s, 1H), 9.62

o BLESSI IR SR Bl A B 7 5, y) a3 o o1

2H)U§ emgsmlm 5.93-5.19Q lﬂJtlH?}fB 942 94 (m 1H) 1.89-1.80 (m, 1H), 1.42 (d J=6.9
amnorrethl% a/-IH- razo-3-y
4.98:8,38-(r2 2H), 0.76-0.63 (m 28, MS PCalod.: 422: Found: [M+H]" 423.

Example 106
(S)-N%-(5-Cyclopropyl-1H-pyrazol-3-y1)-3-fluoro-N°~(1 ~(4-fluorophenyDethyDpyridine-2.6~

diamine

A mixture of N-(5-cyclopropyl-1H-pyrazol-3-y1)-3,6-difluoropyridin-2-amine
(Method 31, 0.10 g, 0.42 mmol) and (S)-1-(4-fluorophenyl)ethanamine (0.3 g, 2.2 mmol)
were heated to 185 °C under microwave conditions (30 min x 3 cycles). The resulting dark oil
was purified by column chromatography (DCM-MeOH = 80 : 1) to give the title compound
(0.04 g, 26%). "H NMR (400 MHz, CD3;0D) & 7.08-6.99 (m, 3H), 6.67-6.62 (m, 2H), 6.22
(dd, J= 8.9, 2.3 Hz, 1H), 5.04 (s, 1H), 4.64-4.59 (m, 1H), 1.16-1.12 (m, 4H), 0.30-0.14 (m,
3H), 0.04-0.02 (m, 1H). MS: Calcd.: 355; Found: [M+H]" 356.

Example 107
(S)-N*-(5-Cyclopropyl- 1 H-pyrazol-3-y1)-3-fluoro-N°~(1-( 4-fluorophenyDethyl)-5-

methylamino)methyl idine-2.6-diamine

To a solution of (5)-6-(5-cyclopropyl-1H-pyrazol-3-ylamino)-5-fluoro-2-(1-(4-
fluorophenyl)ethylamino)nicotinaldehyde (Example 73, 0.10 g, 0.26 mmol) in THF (5 ml)
was added methylamine (2.0 M in THF, 0.52 mmol) and NaBH(OAc); (0.82 g, 0.39 mmol).
The reaction was stirred for 3 hours, quenched with water, and extracted with DCM (2 x 20

ml). The combined organic fractions were dried over Na,SOys, filtered, and then concentrated.
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(1-(4-fluorophenyl)ethyl)pyridine-2,6-di am ne (Exanple
3; 0.10 g, 0.26 nmml), (S)-2-(tert-
whaioexy2392 bonyl am no) - 3- net hyl but anoi ¢ aci d ( OPOBG$2006/000334
0.26 mmol ), and HBTU (0.108%, 0.26 mol) in DCM (3
m) was stirred at roomtenperature for 1 hour. The
The rrmd:tingmm&m1ndﬂwas dxsmﬂmdm(MW)Hf(S anlp aid NaBEG ((awg Q% mmol) was

s bt A cang e d Wih B (KR
with8@ x Do Hq9 e coﬁBﬁ{leH &N ‘ﬁ@hg %I%ddrleﬁhﬁler N%%SOd filtered, and

resulting oil was then passe hroug
thenTigacendeated: Theresulting wilsvasipacéidd by reliemseahese dofurmh Phranmtography (5-

s B bl P g B e g 71
7. 38t(them1§0ﬁf@m r7at ¢d Hzolﬂ V??e%ﬁ@? gndgr%‘ &db- -$88 (¢ rssﬁﬁ VG5 (s, 1H),

in"a mnimal anount Fin
3.63f(s) AR 37 It 3Bt 8adoazt(nm1H)f1 Bt heU = 59 I, BH),Thes-0. 91 (m, 2H),

oD e IR T A" 0
1H NVR (400 MHz, CD3OD) 6 7.58 (d, J= 10.7 Hz, 1H),

7.49-7.46 (m 2H), 7.07-7.02 (m 2H), 5.80 (s. 1H).
WO4(m 1H), 458(dd J= 15.4, 6.8Hz, 1H), 4.26

mcon-.,l 10- 1 13 (m-2H) 1051 03 (m 6H)
0. 85- Cal cd. : 483; Found + 484.
\m%ﬁ?gé égﬁl%wm@@%m&wééﬁpmwlgglﬁmw)@ 1010
n1coﬁ1§>r§1)rﬂé\@\7létﬁo§l:¥ d)?%r ?@%mgf ?I(IF'A }1 gg-rf;lél?lﬁﬂlszr}yé)_emaa%lpg{e|(Q/3 g, 2.1

razol cycl opr
mmca) Was thdedft(b udus i €yl aatdhy]E)Apm 18ig,rie4 thnfolflinadeaRd Tbea The
ution

reactgg was lgegtWe 118Br G591 481 heuss therotootedyip Zpam sgmmrgtiteang- 2-
conc(eﬁtr%én% Efélfelrék%ﬁtﬂ'@}gﬁﬁhé g&%ﬁﬁﬁﬂd@) &hﬁ%gﬁ?b@?{a’g Py (DCM-MeOH =

80 : Hotdexivecthe tidp nompmam (m)el 1(g} 26%)911{ NME2 (4000 HZza0DCls) § 8.44 (br s,

The reaction was

1H), W ??mo%ﬁb 7%(381 C?L(eﬁéhléé) iOF 1Y @ re i), R 2 God H)1924-5.20
o 20 T ) N4 G (R 56, 6N, )

MS: giatbdt:1380; F@mdcﬂ‘dﬂ-Haitiﬁi The resulting oil was purified
by reverse phase col um chromat ogr aphy (5-35% 10 ACN)
to give the title conpound (0.068 g, 62% . 1H NWMR (400

Exadyb®)109 11.92 (s, 1H), 9.62 (s, 1H), 8.93 (s, 1H),

_'H%;—(‘s 1H), 7.39 (d, J= 7.4 Hz, 1H), 7.31-7.27 (m

(S)-Np{4o-(5 vetnpronyi- |Hrpyrazely3-viaminw) (S fludrbh2-(15(4 Budsodingethylamino)
A 1. 89- (m 1H, 1.42 (d, J=

5= PH9= 76-0. 63 (m 2H).

I\/ISTO Glad)ludon oﬂ@-ﬁ dﬁﬁﬂmﬁnetﬁmw %5 ‘&:;}aop b?yﬂﬁfﬁﬂllra?zoﬂ-@ 1)( -5-fluoro-

["uor o-

clopro yrazol
N-(1: @;ﬂwrealpf‘@p%éﬁhyﬁwﬁw @‘ﬁﬁ@if’@éEZalﬁple@b 80rge 0 26rmmol) ie THF (5

1) 29
ml) al\é'c?(ogr_l Ee)r/ncqegart)lrlrg g{/a[s ailEEdp%/rl Ly 1Iva1§n cff)tt_igh,l%rpglle#fy&%lllfga%qhml}g_e loaded
TFP gesmramEDMAP (0.031 g, 0.26 mmol). The reaction was then stirred at room

temperature for 15 hours and filtered. The remaining resin was then washed with THF 2x10
ml for 20 min), and then combined organic fractions were concentrated. The resulting oil was
purified by reverse-phase column chromatography (5-50% ACN) to give the title compound
(0.02 g, 15%). "H NMR (400 MHz, CD;0D) 6 7.40-7.37 (m, 2H), 7.17 (d, J= 10.9 Hz, 1H),
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(Method 31, 0.10 g, 0.42 mmol) and
(S)-1-(4-fluorophenyl)ethanamne (0.3 g, 2.2 mvol) 20
wowese/ k39t ed to 185 C under m crowave conditi oPGT/GB006/000334
mn x 3 cycles). The resul 8#¢ng dark oil was purified
by col um chromat ography (DCM MeCH = 80: 1) to give
7.02+6:87 (i} 2H), SR 6h (br s( OHP 4. 1¢-5. 25%1, 1H)-|4NI8R4 Qﬂ@ﬁ MT? 1 88-1.84 (m,

lH)(ﬁgﬁ E%fo 7 9%22%?,925%,2? (m52§)‘, 0(@7 Ofgb(m”hﬂgms, @gcq i$16; Found:
[qu]l)ml 16-1.12 (m 4H) 0.30-0.14 (m 3H), 0.04-0.02
(m 1H). Ms: Calcd.: 355; Found: [M-H] + 356. 25
EXanrplem?(s)| 1H | -3-yl)-3-fluoro-N6-(1-(4-f
N2- (5= Cycl opro - razol -3-yl)-3-flu
L’@E%é—i%fényl I)oet %I i
(S)-6-{(5resybiob sy DOHTRAANL-B B ArhBib N6 =FRofo-91 (A5 BRiordRriflin-2-yl)ethylamino)

sol ution of
nicotigynifzile 5- cyc| opropyl 1H pyr azol - 3- yI am no) 5-fl uor o- 2-

E ]&éﬁsﬁ&s%?o 6&% Yolp% QXm noc?l o lrtog 2nqe B%Pumlcotlnomtnle

(Me&ﬂbd@d SEs fgyjzﬁmnﬁﬁolﬁ Zn Q- ]M(DH (2_3"17_‘5 \535 PeeParkd 8Nom temperature in
BH( CAc),3 he reacti on was

a 48 aul; sepled tyhgy éElﬁ (gﬁsg mlque@ gﬁ@dg Wis Hlemd@qd,, fcguqmed by the addition of
o FIATBRARI LR Ly 8 ST, 0 o

sealesh audthiersasiedsio\@a2 666 DRZBI2 CRIE! GBANNGEL) 03 %c%&swﬂ’l glen
slloq ety BOHE e 1§ il e ecioRaumsdnermsnslodiin oom rpggature and
cono‘éhﬂrﬁté@gy ?&Ery@aﬁ%rﬁhorﬂé%%a’@qg réhd it ;’?EuOEE 1{1;119 d—fg ot was then

and extractéd wth DCM (2 x 20 m
takeg rlg anPEM (H¥xmb nsd weskeddvitlewatey & x I‘LﬁQ 8(1)45‘ hé |cbmbmed ,aqueous

o BB SORES ) BT 5 S 0 P e S v

dried ove fNa@S%I:}) Qilﬂgtd;l' a;h%%@ﬂ&‘ﬁtstﬁﬁd (ﬂa&%sﬂtm%&%vas ﬁi’én%ﬁ@& QQ column
chromographa;@)é?l\@gh?rnpc@ﬁi\d C@Sevow@ 15 tq Bive éhe title) con@cmﬁdsﬁ 2 g, 62%).

N g gl 8 0 530 i el . o

1H)c52317(qu&37<mZ 2, .1.9YRse éﬁal £, 1.533@ JE%WHZ :{Hﬁﬂox 038P¢m, 21),
| e 108 R) - 6- ( cl oprop 1H pyrazol
07910a?ﬂ %) 23(81,E<zmﬂi [MTFHﬂ)r%ﬁw ) et hyl ami no)
ni coti nonltrlle A sol ution of
2-chl oro- 6- (5-cycl opropyl - 1H pyrazol - 3-yl am no) - 5-fl uo
Examgleﬂllcotlnonltrlle (Method 1, 0.3 g, 1.0 mmol) and
0.3

1soprlan§‘1p§}fi@1|n}: 2l @dﬁm?n%ﬂ ed t ube The r eact I on vvas “heated to

140 C for 48 hours, then cooled to room tenperature

anBlo asolitienof 69 d(5- C'W@plrwdHIH-pBgazcéé enmineg)sS -fraorof3-@e(4-
ﬂuorgf(heny )etrlrlf}]fla%lq{lc%mcog %alﬁ‘éi]y%e QJPCM pl\{g%! 0.15 g, 0.39 mmol) in THF (6 ml) at
0 °C was added methyl magnesiumbromide (1.4 M THF, 0.50 mmol). The reaction was then
stirred for 4 hours at room temperature, quenched with water, and extracted with DCM 2x
20 ml). The combined organic fractions were dried over Na;SO,, filtered, and then
concentrated. The resulting oil was purified by reverse phase column chromatography (5-50%
ACN) to give the title compound (0.10 g, 64%). "H NMR (400 MHz, CD;0D) 6 7.40-7.37

(m, 2H), 7.12 (d, J = 11.9 Hz, 1H), 7.02-6.97 (m, 2H), 5.70 (s, 1H), 5.17-5.12 (m, 1H), 2.99-



10

15

20

25

30

80: 1) to give the title conpound (0.11 g, 26% . 1H

NVR (400 MHz, CDC13) 8 8.44 (br s, 1H), 7.37-7.33 (m
WQ@R)0s/082387 (d, J= 9.6 Hz, 1H), 7.07-7.03 (m 2P)T/GB2ME/000334

(s, 1H), 5.24-5.20 20 (m 3§), 1.87-1.83 (m 1H), 1.60

(d, J= 6.2 Hz, 3H), 1.01-0.98 (m 2H), 0.79-0.65 (m
2962(}11) 1H)VBS7 282, 1138054 kyurl7.0[Hidt B, B33-1.28(ai18Hy, 119£0.90 (m,

2H), &@B&kéﬁ&‘ %ﬁm{f?‘pé%m BATHI'(398¢ | uor ophenyl ) et

hyl am no) 25
pyridin-3-yl)nmethyl)-111-trifl uoronet hanesul f onam de

Example 182 uti on of
(S)- &% L?\’/cﬁopmpv?qgn%agol I§6vlgm1n X%l f?LPOrI‘g %yH —(;ﬁlll_ﬁl{) orop envl)ethvllar)mno) 4-

ISO &mnﬁo)ﬁicu@ﬁ@ﬂm@yl ) et hyl) pyridi ne- 2, 6- di am ne
26 nmol) in THE (5 mnml) at room

t eﬁl?mmlwm ofd8)- égﬂ-sﬁclmpmpglqw«pataznt -3-¢ylamino)-5-fluoro-2-(1-(4-

ﬂuo}@ggm%%g%hﬁ-l%%ﬂ%)él ch I%e (E)H,Pép Fggg’tq @?gwg?f i{qr@{) and DIEA

(0.023 iy 0.28 nal) motam@H (1 8reaB Fads Wt ged 1§6pr$}5ylbhﬁﬁfes(0 aed, 2 7 mmol) The
filtered. The remaining resin was then washed w
reaction yag gheneated fo bp 4 wder ah%rOWﬁ‘émCQp@lﬁmnﬁ éH h@wrg% czcles) The

reacﬁf)ﬁ‘%b Q%ﬁby reg é(g%g?%h{gg}a% DRI @% ag %Fl‘géi\ anv?g/a%}t?Q with

puri f e col'um
10%0@\1)‘:0de\1 »iSy@;. {The otganicdapearguinh dridd B2r Uaﬁ[ﬁ/ﬁlterblﬂ dﬂMﬂlen

TN o BTSN AR N

A a0 3, S04 Sy g o898 s

(m, 2H), 7.@-H20 (BHH), 5.9955.69 68 s( t3L), k4, (sOLIBY 429642 (m, L) 1.87-1.83

: lcd.: ; und:. [ + 517. 5 Exanple 110
m, 1) 162 @ R eoih 10 (b 350 93-S DeR Oy 2D B65.0.63 (m,
2}0(@5(@aﬁhqupgyhhgqm¢@3yu3gth am no) nicotinonitrile
A suspensi on of
6- (5-cycl opropyl -1 H pyrazol - 3-yl am no) - 2, 5-di f | uoroni c
Exm%l trile (Method 32, 5.75 g, 22.0 nmol), in
— (28.75 mM) was prepared at roomtenperature in

(8)-6L(5-8ydi8pivpys EAleh7bLBE/1arkih BAS (Hhiof2 T (428 0 RopKERN)etiVASino)-4-
hen added, followed by the addition of
me lopti ridin-2-yl)ethanam ne (Method 33; 4.0

, . | T .

ST 2B of O D B P B S 0B s
ﬂuonophmyﬂ)aﬂly\lmnb)qmdoaidoﬁmaﬁtrﬂ@ (]S}lia:rripéél:341,©010(;«;,y ,f00r9 dhfhol) and DIEA
an then. cooled to ro

.07 25 wpliin naOHDAGa e eadretheng GhMoin T SwoD.
o . OO B IR S D 25t

reactj@owag then Teded tmlbpmddmaqaemusDCMr(éﬁ mlb)was wdxtod, arhb\mashed with
and, t ed.or

0% ERRATEsbr D et Vst Yo SR e o1 S cipeeds and then
conceﬂm&ﬂﬂﬂﬁtr@dﬂlltm-@rtﬁl WESHUreADydeber¥@BhdsE 8BuRHY dht bRt oBMphy (5-50%
ACN) to glve the title compound (0.04 g, 49%). 'H NMR (400 MHz, CD;0D) 6 7.35 (brs,
2H), 7.04-7.00 (m, 2H), 5.95 (br s, 1H), 5.14 (br s, 1H), 3.15 (d, J = 2.7 Hz, 3H), 1.87-1.82
(m, 1H), 1.52 (d, J = 6.8 Hz, 3H), 0.95-0.94 (m, 2H), 0.65-0.63 (m, 2H). MS: Calcd.: 409;
Found: [M+H]" 410.
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chr omat ography (DCM then DCM MeOH = 100: 1) to give

the title conpound (5.2 g, 62%. 'H NVWVR (400 MHz,
weDReos232 8. 43 (d, J= 2.5 Hz, 1H), 7.60-7.34 (PCT/8BP006/000334

6.09-5. 63 (m 20 1H), 5.2486q, J= 7.0 Hz, 1H), 1.91

(septet, 1.58 (d, J= 6.6 Hz, 3H), 1.08-0.90 (m

_&*zuglﬂl.fb 79 170 (m 2H). MB: Calcd.: 381; Found:
P S i

n1coﬁ50m1&d@r opyl pyr| d| ne- 2, 6- d| am ne To a sol ut| on of
6- (5-¢cycl o I-1H- yrazol 3-yl am no) -5-fl uoro- 2-

( 1 A( glsp?qsmqf ﬁ 11})@1—6 aithd) I -pptazolad -@Ibkryni@mcotmomtrlle
3 3
O 20 e R o DR BB Lishel] B 94 Bhargphen)
ethaparoing (0. mg, Iéamholom WO ENml)Sas Heafdton 3¢ 1S 1R grs The
m_t quenched wi th water, and extracte
reac{M)re Wah%%ﬁ €90 g t%@ogbtemp)erauq-ﬁéhwwgwa@r g%hml:) and extracted with
DCM(2&I50GHS. "F}?‘crc%nﬂﬁﬁe%dorw °5 ﬁlz}a?o%eré hllléCF over y&a%@( tftftered and then

concentrated. The restlting ol

concesiyaipd & hetresitingndilvns pmrﬁmﬁimmanﬂnymbﬁra @%MMOH =100
"H N

49

1) ‘%/ﬁ\}(e tﬁiﬁ)g‘%tﬁfgllﬂseﬂﬁﬁi%#zﬁz9 T HZIEMR A0 MBg, C@;DEISQ 3%77.32 (m,
- A O R e i e R E T el

 Galpd.: 158 FoundIMHH] 355., 1.54 (d, J= 7.0 Hz, 3H),
123121(m 6H) 0.94-0.90 (m 2H), 0.66-0.63(m
2H). Ms: Calcd.: 397; Found: [MtH + 398. Exanple 112 5

Exarple- B5( 5- Cycl opr opyl -1 Hpyrazol - 3- vl am no) - 5- f | uor o- 2-
(- ( | uor ophenyl yeth | am no)- 4-
ALY e dint2-woethylanine ) Be Sametbl/ it Hapyrarbl-3-ylamino)

nico r@ﬂﬂ Ie(5 cycl opr opyl - 1H- pyrazol - 3-yl am no) - 5-f | uor o- 2-
-(4-= fluorophenyl)ethyl am no)-4-iodonicotinonitrile

( EAanydeasiaBd 4f 2.6-dHluo- 63(51-14163!@11&)1 @Qﬁoph%mﬁlg)rgﬁﬁmgmmle
B d
et s T4 o 0710, DFRS (04 7 ize hammoabyns éﬁé&gﬁhmmﬂm-z-
yl)etﬁa%ﬁmﬁe‘{'ﬂi’&ﬁod@? rOOZ’Ya% 9. 5%’1% %nﬁu(() o(%niﬂi f’lgﬁt(%%/ff %} 1%)Bd/| for 18

reacti on was tHen COO
hourS( ifd)e n¢actioiawas detdel] toandmvtaﬁjaﬁdtlm Hhute&@%}ﬁﬂ&t@pmml)é and extracted

it B L e B L 4254 g G Db,

e vk gyns 1t O FRARA S, S AR ety -

5-50%
100 : (1191tq\me thegolenampoamdd (D30 b, 515%)611? N33R (360 Mz, ZJmOD) 5 8.42 (s,

1H), 1. 5% 3 (g%, 3%@ §[%s 1?{)85321?55;% ,1,{5’ 13_37'_?313151)3 1(533 (@3E= ;P DHz,

3H). Ms;: Gakdd.: 355280und; M%wg'%ﬁ 6H) 0.95-0.94 (m 2H),
0. 65-0. 63 (m }-& Cal cd.: 437; Found: [MH] +

438. Exanple 113

Example 116
(8)-6-(5-Cyclopropyl-1H-pyrazol-3 -ylamino)-5-fluoro-2-(1-(5 -fluoropyridin-2-yl)ethylamino)

(PR .[}
» _"'

nicotinamide

A solution of (S)-6-(5-cyclopropyl- 1H-pyrazol-3-ylamino)-5-fluoro-2-(1-(5-
fluoropyridin-2-yl)ethylamino)nicotinonitrile (Example 110, 0.24 g, 0.62 mmol) in MeOH (20
ml) was prepared at room temperature. An aqueous solution (0.7 ml) of KOH (0.17 g, 3.15
mmol) was then added dropwise, followed by the addition of 0.05 ml of 30% H,0,. The
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(S)-6-(5-Cycl opropyl - 1H pyrazol - 3-vl am no) - 5- f| uor o- 2-
W@ eogA4sA3bi0r ophenyl ) eth | ami no)-4- (nmeth PCT/GB2006/000334
| am no) ni cotinonitrile To &7sol ution of

(S)-6-(5-cyclopropyl - 1H pyrazol - 3-yl am no) - 5- f | uor o- 2-

reactlérgémefg lh%%gfc? Pcbg‘)?‘# %o?%g%k%nhm%g 10 gﬁ%l&hEgﬁiaﬁﬁ@ Rhé Ebﬁc%ntrated
The r%uﬁﬁlg'fgéﬂud WaddiBieGHd(A FOAL xso/ms) amtﬁwaishnémm \aatﬁn'(éo ml). The

et o kT 25, U LSS 2 YO PR, g
e UL LA PSSR0 g oo
(0.13 gezg% gg%lim ??’3?2 ddmg)nm)r%mzccs 1E) 7. 706 J=hEh dizi £d), 7.48-
725 @001 610 OADNEES FOR 7 1D T 0680 Bhdot Bo T Bz, 3H)
0.97 gﬁg%gg@é@’ 2icv %%@%3%% CDg[ﬁ\JILﬁH]g' ?bgscggfognd

30 2H), 7.04-7.00 (m 2H), 5.95 (br s, 1H), 5.14 (br

s, 1H), 3.15 (d, J= 2.7 Hz, 3H), 1.87-1.82 (m 1H),
Exampledl{d, J= 6.8 Hz, 3H), 095094(m 2H), 065063

ethvlé@nolﬁovﬁwl Pactiiyl)-2 iokiizen; i
su%ng Ewﬁd solmécr)r‘;jl (Z)P S)% eén%%nqe%yl) WGQS’ tc_l,&BBﬂowt-iﬁ fyrazol-3-
y1)- 5%1&%@%(#@4 (ﬂu@ro%ﬁeﬂ'ﬁ h»yn)pgzhamwaa dianﬁneydﬂxmrnptb)hlm g,rlol7

nitril

mmog), and HB ) }44 gahd7 518;1-011 8‘?‘2212‘* Pt;}bofco]ﬁ’ﬁ%‘i;aﬁo efl'a S@Bﬂgﬂ 8&1‘&%%
ovopyrplifndg- it () 38 PHERA) F MG Ry b o e

ion wa en cooled to room
addlﬁmlﬂﬂl(’oem glillan mﬁho\ly The veatton w20theh ptirrethat rexen temapesature for

e b ST S R B 5R0m0,
The ¢ mnBJﬁ&{{) !11%9 ﬁagp@il\‘f%g lifitdevQ@iNa Q@? fﬂtéfédf hiethey c6idetitiited. The
aphy ( OH = 100 10

AP ohat 0 e the

resulhhg bg gmrpgﬂﬁadi by GolRFEnghr@ARpgranhy }ﬁﬁéo @ije the title
7.32

compund (8305, 1% "ArMR 00 3155 3.0 5 35% 153 @ A7 30 4d /=109

Hz, il'%)s 71@@.96 VE: 21625 %8-5 6388 s, RN BD6-4.04 .+ 95 5.30EX BSth, 8 H), 2.45-

2. 24((@ SH) B.0562.00 2m( 1HJ,5-853-180 6py FHi1A8Ady 7 &t&iir.atDa 81 ¢)-89 (m,

2H), Sq@pgﬁg g, o) RS 2B ea Pad5; LA M o noni tr i e A

2, 5-di fluoro-6-(5-nethyl-1H pyrazol - 3-yl am no) ni cotino
nitrile (Method 41, 0.24 g, 1.02 mmol), DI EA (0.17 g,
Exatopde bl ), and (S)-1-(5-fluoropyridin-2- yl)ethanam ne

(R )—&-g Eé‘@gﬁlg}gﬁl?o@\’ﬁjg %ﬁyra%g?—&%ﬂmi—g-ffﬁbﬁygd $HA - A fudBshenyl)
ethylamino)pyridin-3-yl)methyl)-5-oxopyrrolidine-2-carboxamide

To a DCM (10 ml) solution of (S)-3-(aminomethyl)-N6-(5-cyclopropyl—1H—pyrazol—3-
yl)-S-ﬂuoro-Nz—(l-(4-ﬂuoropheny1)ethyl)pyridine-2,6-diamine (Example 3; 0.45 g, 1.17
mmol) and HBTU (0.44 g, 1.1 7mmol) cooled at 0 °C was added a solution of (R)-5-
oxopyrrolidine-2-carboxylic acid (0.15 g, 1.17 mmol) in DMF (5 ml), followed by the

addition of DIEA (0.14 g, 1.17 mmol). The reaction was then stirred at room temperature for
1 hour and quenched with 20 m! aqueous NaHCO3, and extracted with DCM (2 x 30 ml). The
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20 hours. The reaction was cooled to roomtenperature,
diluted with water (20ml), and extracted wth DCM (2
wo2®6/08d392 The conbi ned organi c fracti ons wer ePdr/iGBe006/000334
over Na2SO4, filtered, and88then concentrated. The
resulting oil was purified by colum chromat ography

coml&giwmct&#\%%er@ HnEcPoQér&S@? ﬂlﬂe?édeaﬁp‘élﬁ]@ﬂ U&%Deﬁf?atg@ The
resulfing dil wal ufified Bypoludn@hransatogrePhy (EDQN_LMe =f AP : 1Hp, give the title

compnd (35 gt M ANIMES400 Tvgg%@ﬁ)q)ﬁ7 7348, 58! 79414, 7= 109
Hz, 1@) Z@zfq%ﬂ{ﬁg AP S’@M'séﬁb? !503 (bt ST, 3§4f1|6t{ﬁf QHg 2.46-

pyrfdin 2 am no) ~ nicotinam d
2.22 Ans3I)Li0sA1 .08 (m, 1H), 1. 8 181(m 1H), 1.51 (d J=6.8 Hz, 3H), 0.93-0.92 (m,

210), DR 552 PR B RS AT F BRSSO - cot i oni trile

(Exanple 110, 0.24 g, 0.62 mmol) in I\/le()—I(ZO m) was
prepared at roomtenperature. An aqueous solution (0.7
Example i) KC]—| (O 17 g, 3.15 mml) was then added
b

(_). 0 g&m%fvra%gf/ 3-ylamino)

mcotﬁlﬁﬁﬁﬁrﬂ@n was then heat ed to 65 Cfor 3 hours cool ed
to roomtenperature, and concentrated. The resulting
r eél solpions 2¢f- @@@p%@(?-woeem&y-(léfopmao 3aramipne lﬁe%rmomtﬂle
t t -
(Metgl?l e ’V@WF’ @E@L&)’P |-Ii te@oggf‘:’g&’l an 'Eﬁl{?eﬁ éerKSy\@ - fm%%pyndmz

ove concentr at ed.
yl)ethirenties (VMethod 38 0.22 gpk 6 minol) lIBrdBlu@H‘,@l mbrwas heated to 130 °C for 18

oS RS SEL SR (DB 30 0 A S b,

extra%t@ﬁzwﬁﬁDCWZ x 50 ?19) (’lq12eSc?)1énb%1?edgorrn§Enc |_Dtjf{ci@tlong \1’&43%3 %rgecf(irﬁfnef Na,S04,

filtered) a,nd]thﬁl?cc(mentwiedz The EespltBig)oil was 9Fified by solupg) chromzegraphy

(hex%@(eérﬁé GUES i’gfo(géye ﬁag u(ﬂg%gf’p@fngrg @%;1 £ Mo R 400 Mz,
cm&)bg%% 4@(s¥hﬁw7n§2517 @5 (ﬂnUQHpﬂzts(((iS) =T+, 18D oRDEOVH), 5.25-5.22

l am no

(m, LH), ﬂfﬁét(bﬂa)l}B bﬁ@(@érJFOV Ddiz8H)- I3t o ant-HElZT6H) NbSEalcd.: 399;

t| on of
Fourt(éiﬂj)}{] ‘norret hyl ) - N6- ( 5- cycl opropyl - 1H pyr azol - 3-
yl) - 5- quoro N2- (| - (4-fl uorophenyl)ethyl)pyridine-2, 6-
dlamne(ExaaneB 0.45 g, 1.17 nmmol) and HBTU (0. 44

Exampleg 1207 ol ) cool ed at 0 C was added a sol ution of
6-[(51.@@‘990@@.%1&%% M%%@I_% D

yl) ﬂ;Dy. HAn{10} HAflgorodicdtinonimilg . . The r eact ion was then
stirred at rogmtenperature for ur and quenched
wi ERllowing a sypilaigRraer SNt BTt s Epipfil o i Spound was
X(5 ' t {@tinonitril
Syntg‘fzs‘ﬂ%gef%\fg? [f\la?;@% E}?ﬂtlt}g ?ﬁa%lgﬁm)&mfn'bﬁg 5. @A oMBIBtinonitrile

and 't hen” concent r at ed.
(MefHod 32) esdi(S)+1-G, bdiﬂum}’pdm-l-lyédthmgmmue (Mmathod 50). '"HNMR (400

MES S 0TI 31 o B4 MU (29 6! Puf) 18 (8 i) S5 am, 1 1),
6.19 (s, 1 H), 6.69 (m, 1 H), 7.63 (d, 1 H), 7.98 (m, 1 H), 8.51 (s, 1 H), 9.58 (s, 1 H), 12.15 (s,
1 H). MS: Calcd.: 309; Found: [M+H]" 400.
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20 conpound (0.30 g, 51%. 1H NWR (400 MHz, CD3OD) b
7.35-7.32 (m 2H), 7.10 (d, J=10.9 Hz, 1H), 7.00-6.96
W@ 206288392 5. 80-5. 65 (br s, 1H), 5.06-5.05 (m REH/GB2006/000334
4.30-4.15 (m 3H), 2.45- 2824 (m 3H), 2.05-2.00 (m
1H), 1.85-1.80 (m 1H), 1.48 (d, J= 6.8 Hz, 3H),
0.91-0.89 (m 2H), 0.63-0.62 (m 2H). Ms: Calcd.:
M&}—Zﬁound: [ MkH + 496. 25 Exanple 118 (R) N-((6 (5

ino)-2-(1-(5-fluoropyrimidin-2-
-ylam n.o1 -tluoro-2-((S)-1-(4-fluorophenyl)
in-3

%L}ft%:h é‘l)Z f—df) M’o?%( r6r@I P59 - AR ARarhRofhiéSeonitrile
(Meﬂ{o%) 4330(1arg, 05sahfyl)) @s;ve(s%mmmmdu@m)mammm HICl3alt (Method

55,038hin H (Rt CYECO A5 o 38 SRODUSHORLS ol B e n
sealeé&b(sﬁ} 9%0 & }oralﬁfbul)c gﬂg lsc?lgelﬁtwqg rEmB P ﬂﬁ@?f&dﬁceﬁ?réﬁsﬁﬁmnd the

oxopyrrofll carboxylic acid
remdﬁe ‘\;JXS PiFELed Byt o%l éﬁoﬁiaiogréphbrl(l@mde-biltm 1 adi)jtot glwth@ftltle
EA (0. 14 g, %/ JThe reaction
compsmnd pedwhite s@iuhﬁot@fﬁ&ﬂé Qi & NyR (41)0%5%) éﬁa lélﬂ%ﬁéﬂe&gg (s, 2H),

52 Qo ol AR 40 3, SO A0 B 6

1.57 gptfwrpﬁzcm)am% (b, GBI, QOIS (MYETED). MIS: €11 calv: 398 NBQB@A[M-+H] " 399.
tered,” and then concentrated. The resulting oil
vvas purified by colum chromatography (DCM MeOH = 20:
t‘i give the title conpound (0.25 g, 43% . 'H NWR
CD3CD) b 7.37-7.34 (m 2H), 7.14 (d, J=10.9
N-{ SHZIR)ll'JIB @wﬁﬂr @I (%70\)(cmpr<ﬁ:hﬂ 1 Hop B 8db-368)anino k- fluphopyHdimn72-
,1H) 465222(m3H)
ethylba epyl methangsubiongmide 3 © 1 51 (d, J= 6.8
@¥%I§I) 093092(m 2H) 0.66-0.62 (m 2H). Ms:
. 495; Found: [ MtH] + 496. Exanple 119
N-{5[B)S)5t- Fa3u©vanozé-( (- deldntowt—éﬂvwngé-_ﬁm_nﬂhS -flyioropyridin-2-

-3-ylam no) 10

Og & !
2 ‘130 q'lb' rﬁ%gzréwév'% \?e‘é,ﬁl’ mpaadedl ﬁcﬁw&@bqks-Bydd)Iﬁﬁpyio])Mpymzol -3-
tlnonltrl e (Method 42, 1.

yhariido}-6-fipordnic@ineniitile, (l\@ﬁ}@pd( 13)60(1 rr(g5 263 @W@pyr[ﬁcﬁl minoethyl)-2-
nam ne th 2 h)
oA RSB i 3, i o 84 7
mmd¥Rand hﬂﬂltaﬁl@o (B} Thé oaseltvenpesled amdsubjlickadtte dnivioptave heating at
wat er @% and 15 extracted with DCM&ZXS@%éQg)é&db i
150 ?(Eéorc’i)]nﬁﬁrﬁ Mriisenvier Bysiem)- dhe romimedpigye sqe fh y silica
red., and
gel %?m?%?%r&p]@pu%@ E ﬁnwgﬁ?]gﬁrrg% gﬁhg q%cemfﬁlé)gg#eiﬂtdéltge@wﬁs tHBS chirally
punﬁéd E)}@HQLEﬁ)rI OeirdledlIoF dbggmo(ﬁ@d x(3DnRA, 2f) m&Beds) udikg YRS 25 0.1% of
hexa(peél\ge(@H/Et@H/dngthg}apqgne ?L'q_blfi( Sl/@gﬂfge CIill‘Lﬁq pug%ﬁaot of nglﬁy&%%{ng of N-
(5- [@1’39) 1013 GC%&% 55 ﬁgem%ﬁmqf %grazc;l‘S gl)Qmﬁ%] _53ioropyrtn-2-
yl}amino)ethyl]-2-fluorophenyl} methanesulfonamide 'HNMR: § 11.77 - 12.26 (brs, 1H),
9.51 (s, 1H), 9.34 - 9.48 (br s, 1H), 7.62 (d, J=10.55 Hz, 1H), 7.39 (d, /=8.29 Hz, 1H), 7.02 -
7.23 (m, 3H), 6.00 (s, 1H), 5.07 - 5.24 (m, 1H), 2.95 (s, 3H), 1.81 - 1.95 (m, 1H), 1.49 (d,
J=7.54 Hz, 3H), 0.88 - 0.97 (m, 2H), 0.57 - 0.68 (m, 2H). MS: Calcd.: 473; Found: [M+HT"
474 and 223 mg of N-{5-[(1S)-1-({3-cyano-6-[(5-cyclopropyl- 1 H-pyrazol-3-yl)amino]-5-
ﬂuoropyridin-z-yl}amino)ethyl]—2-ﬂuoropheny1}methanesulfonamidel; "H NMR: 11.73 -
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20 Found: [ M+H] + 400. Exanple 120
6-[ (5-Cycl opropyl -1 H pyrazol -3-yl)am nol -2-{[ (1S)-1-(3
WG 2082302 opyri din-2- yl)ethyll am no PCT/GB2006/000334
}-5-fluoronicotinonitrile 26 Followng a sim|lar
procedure to the synthesis of Exanple 1, the title
12 @um} ;Nas.(s S}I)tmiswem (Bf@rDH) 7.61 (d, J 11 30 Hz, le),737 (d, J=7.54
- -cyc opro

-5.5-d
R B B8 e 24 B 1) 250 5, 195" 06 (e,

Bt A g T g

FouhdABI{M]" 4¥4= 6 Hz, 3 H), 1.87 (m 1 H), 548(m 1H,
6.19 (s, 1 H, 6.69 (m 1 H), 763(d 1 H, 7.98 (m
1 H, 851 (s, 1H, 9.58 (s, 1 H, 12.15 (s, 30 1 H).

E 1 cd 399; Found: [M+H + 400. WO 2006/ 082392

ﬁ%oow 000334 89 Exanple 121 (S) 5

-2 yietinyt lamin o} 36-f(6 ansthl) L 2-plfaz6B3-

LYDR ) Al LA A
1:af ugrogyrl |{111d| n-2- yl)ethyl am no)nicotinonitrile

2, 5ph SO rRicRviaRe w&hp@ﬁsomkd,lfs-aiehﬁﬁ@k %Heﬂ[{@l N@-PinGzol-3-
otinonitrile 5 (Method 43, O. g,

yl)a(rg}o]mwesmmlurde G\dytﬂmdrﬁa,. &mmo}) i(éﬁ'héﬁé-rﬂunmpbﬁﬂlns%ﬂyt)ethyl]amme

(Me%ﬂ@t rx)n%glf 99W§8 ag]% 1%n rﬂ io :1e ﬁ%lﬁ@ ? Jﬁl'l:'ﬁ &g oé)d ahd n-butanol

(4 nil) bhedtesskBFas e rsea‘h"d djecfEHQo ﬁﬁ’&r\éﬁfﬁ% N&@%ing ‘ﬁﬂﬁ(ﬁ“‘t for 3 hours.
under reduced pressure an resi due was purif

Aftagyp hewrsu mere Rroridyloamiap hl,OO(m@,@%mmmamdﬂed The nesultmg mixture

R T TN X —

systdf) oF.152).1:6 S%MDCM/B@AGM@H to dive31% fh of#fe tZtlé‘Eonéﬁdﬂh 'H

NMg,;zzQﬁ}qzrs 5?49 g4 9%,%%.@31’1 51219 7. 9@1(};11(1@“7 5517, 7 Inn, 1ED) 240 (dd,
J= 8%984 15@1%?1%-1 g'\d‘si *11899:86 EAH5 96132 Nm, 120 4.1, 3, 1.51 (@,

Cyano- 6
—715é|rﬂ/zt 3H]}1—M)%r é‘,zkotl 37VBYRHonad- [BAFHIG72374) di n-2- 15
yl }ai ni no) gt hyl | - 2-f 1 uor ophenyl } net hane sul f onam de
and Exanple 123 N {5 [(1S)-1 ({3-C a

Exan[;%@i@yd opropyl -1 H pyrazol - 3-yl )am nol - 5-fl| uoropvri di
n-Z- yT}

N-{ 5l 6 ey ing-6-[ G-¢viclaprenyhd Aybptrazdl13ayldmnins bhdiunr aperidom-2
O vave, ve el vva added,
1 thnl' "ﬁ fapge 1y pyrazol 3- 20

yI JTand 1B ﬁnéﬂomi(ifﬁfﬁaﬁt@éﬂ Wf?hﬁﬁlltvfdshddémt[t‘ﬂlgycl@pr@&q MB-pyrazol-3-
ani noe

yl)awrm}r%ﬁﬂwqwtwaa@sl@l%mg&'ewwmgh bd3 @fmnolmmirgl aminoethyl)-
2- ﬂl% ?pl{%igg%etﬂl I(/Igthgd% 335} ‘%g d1 141361%, tagg L %tfmp I4 6( mmol) n

vessel "was seal crowvav
n-bultaml (hopl)ailhe resulting suspension was set to microwave heating (CEM Discover

System) at 150 °C for 3 hours. The reaction was concentrated in vacuo and purified by silica
gel chromatography (Biotage Horizon System) using a gradient elution of 25-35% EtOAc
(20% v/v MeOH) in hexanes to give 180 mg (36% isolated yield) of the title compound. 'H
NMR: 9.66 (brs, 1 H) 9.43 (s, 1 H) 7.81 (d, /=6.03 Hz, 2 H) 7.60 (d, /=11.30 Hz, 1 H) 6.92 -
7.21 (m, 3H) 5.98 (s, 1 H) 5.13 (t, /=7.16 Hz, 1 H) 2.05 (s, 3 H) 1.76 - 1.92 (m, 1 H) 1.46 (d,
J=6.78 Hz, 3 H) 0.82 - 0.95 (m, J/=8.29 Hz, 2 H) 0.54 - 0.66 (m, 2 H). MS: Calcd.: 437;
Found: [M+H]" 438.
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150 C for 5 hours (CEM Di scover Systenm). The resulting
m xture was then purified by silica gel
we bwoofsaseyr aphy usi ng 5% McOH/ DCM  The raceni cPET/GBa@5/000334
obt ai ned was then chirally925 purified by HPLC on
ghl ral ggl 0Qio/colfurmh (500 x 50mm 20 m crons) using
:25-25:0.1% 0 exane/ MeOH Et OH di et hyl am ne at 118
E’ﬂ‘lﬁﬁﬁi?—%. The chiral purification gave 220yrrg of N
N-{ 5§r5< E.L@thcl?({{iscmwmﬂ -1H- BWWMM&& yl

ahesul f onam de 1H

otk Y Akug YPrOpane X
Nl\ﬁé ?%:Hi erﬁomsajv% rgaQtlg)ﬁ’ I§/e§>el maddecgéf[@ éﬁlopﬂ?ﬁ 1-194- §§1razol 3-
yl)amias]-2,9- drﬂuordlhi):otlrﬂmﬁlﬁle (3®et170c232,(41&11 r@ﬂ)l 653n@191)(y [Sfﬂ-bammoethyl)

2- ﬂugqq})heryl]&gczl()ﬂr%pa@c;ubgﬁa (f%lieﬁho%%egggo mg, %; ]nzrgél),za{* DIEA (1.15

ml, 6237121¥na 1) 18 n%tﬂﬂ'ﬁl (?ﬁol) ’I‘H@res@ﬂin@@uspeﬁgﬁn whae ustdo nliblbkave heating

(CEmmseo[veﬁS)stanx a{t356 y&rfor Bhoyrs.-Thearagtion yyas-coppenyated p vapuo and

pu.rlty qdlhyrsgwrgegplﬂoglagﬂg}agﬁy B oéngﬁﬁrlzgnﬁyatgp% Bﬁlgﬁ | g}radlent elution of
25- 3 BN HO&ONE M A inHxMEto dile 137 rr%@ﬁ@&@él@&ﬂ@%d) of the title
7

/GBZOOG/ 000334 90 12. 38 Ig{ J(
com@um HIMR: (109 (s, 1 HP,9 17561 1842 (s 1HEH3%d, Jrh03 He, 33D 7.59

@ J—IEB 59 B 6?%2-67]%7?1;@ %§?5 39 %21@(5]2155')21 (B, 930(%50-2.03 (m, 1

H) 18- 1. 819-%11 UIHAD46 0d, 3764 182, BAT) B8P (t, H=8867 Hz X HBOM(d, /=6.03 Hz,

3; Found:
4H)[0K1?Aw0p6610rn12§) M’ér@ﬁléd;bi@ F@‘l@ﬁ@f%ﬁ‘@ ro(l
S)-1-(5-fluoropyridin-2-yl)ethyl] am no
yl)am nol nicotinonitrile To a 10-nl m crowave vessel
Exavpte BX¥ded, 2, 5-di chl oro-6-[(5-nethyl - 1H-pyrazo| 3- 10
I)amno]ml otlno d6 .

1etﬁ1 o &Zgﬁn@lﬁﬁ[elgnldon in di oxane) DI EA (O 3 m, 1.66
y—)‘—l’nvrg%?'—%\_d_“b tanol (4 m). The vessel was t hen

Exampdd B8 and subj ected to microwave heati ng at 150 C for

Vl)eﬂgyﬂal{lhﬁejmbyu@nhmcea geI chrorrat ography (BI ot age Hori zon

te t 15 f 0
DD (6403 NEQPEE GPGHOTIESSoky o R4 ﬁ-tc%/%o%@%g&,ﬁ/y?izol 3
yl)ala‘léno] ?ﬁdlf&%&t 100(‘.1.9513,1?11? #}Vpemg 331 §O§?@7bl$ m(féﬂﬂ%%roﬂyzﬁﬂn -3-
yl)eﬁiénarﬂlh% (Méthada 76556()]1h‘1g 4 mnga), @Bd D:[E% (084068 miBol) i {pptanol (5 ml).
2.17 (s, 3H), 51 (d, fl .
The @ﬂultulg SuSTDS 07 b KB éImCI[OWF‘E ipASEH Dﬁoﬁfﬁfﬁi@) #5430 °C for
3 hoilgs i{}g‘ g’ea_cté(_)r[ ngs then oncentra dil vacuo and Punﬁed by s111cao%

cycl opropy pyrazof - 3-yl )’am n
chron@i@RyptiydBietage Hotizim Sskonh) usthefd gradieptaduiydn ddeﬂ%er@H in DCM

to give 380 mg (25% isolated yield) of 6-[(5-cyclopropyl-1H-pyrazol-3-yl)amino]-5-fluoro-2-

{[1-(6-fluoropyridin-3-yl)ethyl]amino}nicotinonitrile. The racemic product obtained was then
chirally purified by HPLC on Chiralpak AS column (500 x 50mm, 20 microns) using
80:10:10:0.1% of hexane-MeOH-EtOH-diethylamine at 118 ml/min. The chiral purification
gave 145 mg of 6-[(5-cyclopropyl-1H-pyrazol-3-yl)amino]-5 -fluoro-2-{[(1.S)-1-(6-
fluoropyridin-3-yl)ethyl]lamino}nicotinonitrile: "HNMR: 9.43 (s, 1 H) 8.08 (s, 1 H) 7.84 -
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To a 10-ml m crowave reaction vessel was added,
6-[ (5-cycl opropyl - 1H pyrazol - 3-
W@ kgoas23o] - 2, 5-di fl uoroni cotinonitrile (MthodPGRGB3®E/000334
ng, 1.13 mmol), N [5-(1-am%oethyl)- 25
2-fl uorophenyl ] acetam de (Method 66, 331 ng, 1.7

oo YA AR B0 S G R i At 1 o

1 H) ﬂ_?_?@(t' gy AN DTy ¢ 8V erl.973ys te) 1.a1 (d 587 GAftdr, 33DHLR &1, /=6.03
he teaction was concentrated in_y % pur| by
Hz, 28010645, ZBD. Mﬁr@alaﬂoé%mm@%wg? ﬁm@z&? Pl
|.Ng
eycloeyy 2 hRab Bt i g Y AL - Pldop ﬁ*@%h

yl)ethgf]aﬁlﬁ@}hicbhﬁ)rﬁ@mg ?HngMRl 9.420(s,NMR) 898 66 1(1By 7.83 (1+§.29 Hz, 1 H)
7,61 Gl O3 g i 8ed, =3 2%;%2%31&:% 0%5%@7557 5@% éfij D594 (s 1

3. . _
H) 5. ﬁs &DJ %4614@1 1%535'8% 1]96t4)£n 3 }@)51 515(d 3= ?%4%;@51%01%%1 (9829 Hz,
2 H) 6164 (2 2H)). MBS LCalcdd. 386; EmndQ[M)" ]*mz Cal cd.: 437;

Found: [ M+H + 438. WD 2006/ 082392 PCT/ GB2006/ 000334
91 Exanple 126 N

Exant e[hg({3 Cyano- 6- [ (5- cycl opr opy! - 1H—pyrazo| 3-yl)anin
uoropyrldln_Z- yI} allm no)eth I1-2-fl orohyl}

[ vessel mas édded 6- f(5‘cydlopropyf 1H—pyfazof 35
lm%-dl fluoronicotinonitrile (Method 32, 431
ﬂ% ln;llx%e M‘p@l-ﬂud)‘iof)%ﬁlildlmmw)bﬂtalnyﬂn)ne (Method 72, 0.05 g, 0. 35mmol)
uor o
25 dn@iorg-Gs[(gm{t] Y SR vl agon o’%%rr‘{‘gn itk ¥t ;110% £%0.082%0.25
mmoi).P %r}c{ 6fE)A [Hl)o 7 %Rﬁ%ﬁ‘ IIR0RB(SHBRERTh A Mo 8 @liicioave

ovvave scover System) at 150 C for
reactionRR5es. Th'Eh/%ssreEﬁr@ﬁ keatedwmd heatad énmicaoweava macteratd 687¢ for 6 hours.

purified b I | ¢h

s ety
% V.
chrofyetaphy (DERL BIARCZIZ N, e Mol initind doUYERal aii0.016 &
15%2 IUMS ,351 (M)H}a 1HZ\II(/IR (400 NIHZ,. M&)D@I& 8J1®. (921 7 4§ () 1@1) 6.40 (br,
1 6.95 - 7.20

18), (5345(11 ),%3628 BHS 12§5(4n3 ‘H 1. 89 - 2. grsn(rSn H)l 5H)99

1.76 - 1.89 (m 1 H) 1.45 (d, J=7.54 Hz, 3 H 0.87 (t,

J=8.67 Hz, 2 H) 0.75 (d, J=6.03 Hz, 4 H) 0.54 - 0.66
Exa@mef&lﬂl-i). MS: Cal cd.: 463; Found: [MH + 464. 15

e { . eqe

vl)aﬂmnoﬁﬂwo?}noﬁltﬁ@ fl uor opyrl d' n-3 - y| )et hyI | am no

jnrcotinonitrile and Exanpl e 128

6- [\(SBixByrelof rbf(éﬁworqmlrmyd@z%wl)@hw}iaﬁ? Adpthgd 72 Q1PHeA 33 mmol),
2,5- (gllﬁ)orol6 ([8-metlf|1§)ff ?ﬁyprylrgzloil 33y1)am1no]mcot1non1tr11e (Method 60, 0.06 g, 0.25
mmol), and DIEA (0.12 ml, 0.7 mmol) in n-BuOH (10 ml) was charged into a microwave
reaction vessel. The vessel was sealed and heated in microwave reactor at 160 °C for 6 hours.
The solvent was removed under reduced pressure and the residue was purified by silica gel
chromatography (DCM - EtOAc =1 : 1) to give the title compound as a yellow solid (0.017 g,
15%). LC-MS, 373 (M+1). 'H NMR (400 MHz, MeOD) & 8.75 (s, 2H), 7.45 (s, 1H), 6.40 (s,
1H), 5.45 (br 1H), 2.35 (s, 3H), 1.60 (d, 3H).
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yl') ethyll amno } nic otinonitrile To a 10-ml
m crowave reaction vessel was added
W®2(40656823y2| opr opyl - 1H pyrazol - 3- PCT/GB2006/000334
yl)am no] -2, 5-di fl uoroni co¥dnonitrile (Method 32, 1 g,
4 mmol ), 1-(6-fluoropyridin-3- yl)ethanam ne (Mt hod
Exa 1e5§prrg 4 mol ), and DI EA (0.84, 4.8 nmol) in

(5 m). 25 The resulting suspension was set
N- {i-ﬂ 1.8%—& 1'( éamﬂyanwréaﬂuomr& [CEmetlivéd Svpyrazl-$Stepgmine lpysdine2-

1 ahfho)ettiy 1O Aforoflié: %e(iﬁ@'%gulgo:%%gg' A wsgﬂgteg; g:)ﬁg in

xag@wu@e Horl zon Systen) using a gradient elution of
- 4% grve 380 r}}; (25% i sol ated yi el d)
N-{ 5;1[ ( 1R) 1- ( {3- Cvano S5- ﬂuoro 6-[(5-methyl-1H-pyrazol-3-yl)amino]pyridin-2-

1}a 1(( 9. ARG %H:{ mamige @M noJ - 5-fluoro-2-

no
} nlﬁcnnxtnmmft]\f-[ﬂ €l- aﬁhme&yb@ﬂuompbﬁlqueﬁhhasuﬂlfbdamm (Method 61,

02 g f m%@gg Sithee-be edb?%h‘?)g?zc?ggﬂ Penidisotnnitig (Method

41, @Q ghexangol\eMd biEdoh ghhy i ﬁ’le&?H?ﬁ-B%@ﬁ{ A hlYas chBed into a

chital purification gave 1
mici®way b raagidropeseqlyThd %smlmehaled yﬂ@ ]amrtadah nierolmave eeattof bt 160 °C

for § g cyreptient %a%/‘ie?’@f’ﬁ%‘]‘%ﬁw%‘;@?ﬁ RISPIUROMI the Fesiduppyas purified by
silicB'@ ch?mﬂgto%ﬁg M. BDAS= 1]r=n lb'%o ;Z_I)Vgﬂue e c%@r%ﬁﬁ@ g§§§ellow solid

/ GB2006 4 92 8.00
(0.161g, 33%MH)Thg rq@t(ng ragesyic sampwndlwm) Sep@Ated, bya (@]nnralpald—as -H SFC

HPI_?%] (ﬁh}ﬁlﬁ)@i ‘:l/%@ef)zfl)]tg t\%t E n 7m%§s (E%xb 6&’:@15'}0(11&1111% Q%th@ éi?st ﬁy.lte

Exaipld) 130. (84isdrfier) %akly mﬂY&md@ﬁé edlenitiodBibie STAHE SecohdetdietExample 132
382; and 137

of
(R-iggradrb s b mmﬁ&ﬂ\/é%a% 1) A8 NR GHO0NBiEOM2ODY 6 7.45 (d, 1),

7.4 [, e | ‘7‘%&%& SISy B 2031

1.600d98H).t, J8.29 Hz, 7.61 (d, J10.55 Hz,
(d J8.29 Hz, 1H)708(dd J=8.29, 3.01 Hz, 1H)
94 (s, 1 H 5.15 (t, J=7.54 Hz, 1 H) 1.81 - 1.96

Exabdfle Ja3) 1.51 (d, J7.54 Hz, 3 H) 0.91 (d, J=8.29 Hz,
—ﬁﬁ—%ﬂﬂ (s, 2 H. Ms: Calcd.: 381; Found: [ MtH] +
5-F188id-2-1[ -Gxfunqrbeyrirdidirh 2 fl e thybla@iro)} 16-[(5-isopropoxy-1H-pyrazol-3-

flu r,og rim.din-2-yl)ethyllan no}-6-f(5-nmethyl-1H pyra
lmg}—j%‘—%!’%‘%ﬁk&nol nicotinonitrile A mixture of

1- @mﬁ;&t&x‘ér&HY(stﬂﬂo%ﬂ&rﬁnM n E4RRaERGe (MefHda%2/8.05 Y, §35mmol),
2,5- gn,ﬂaom 64[@6neth@1'lﬁ@yn@bh%ﬂ]amianDMGrﬁme Method}hj @ef g, 0.25

mundl9 Ry THER Q20D A i iR Bt Rety 53 BBt 1B prve

reacﬁoﬂb@srs&V\@H@véﬁﬁ%ds%@aw& sCheate i dﬁ@l%%veak/e YEst0? Gl Girb @ﬁﬁi 6 hrs.
heated in m crowave reactor at 160 C for 6 hours.

The solverrwaswersoveshundedradncrst pressutecand the esslue svas pdrlﬁtdaby s1hca gel

et SR BRARLOAES PPl Bhe RSB R ot 005
5%)VEC1M$’ @(HMK)OI}@NMR%()O?%I@% Mé@)’@ 76337 %ﬁ (d 'I'Hll 5.50 (s,
1H)(i;145 (br 1H), 4.60 (m, lH), 1.60 (d, 3H) 1.25 (d, 6H).
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20 1H), 5.45 (q 1H, 2.35 (s, 3H), 1.65 (d, 3H.
Exanple 130 5 Chloro 2 f F 1 (5
W bavetosgsyz i mi di n- 2-yl ) et hyl | am no} - 6-f ( 5- met hyP€ET/EBpRYN6A00334
zol -3- yl)am nol nicotinoniile 25 A m xture of
1- (5-fluoropyrimdin-2-yl)ethanam ne (Method 72, 0.05

E £n%1@1§5 i nmol ) ,

" I chl oro-6-[(5- rrethyI-IH-p razol - 3y|)amno]n|cot|

(S)- 61(5nGWCIGDﬁOHVMI eytazd-3 )8 nore-2-(nd eph¢nyi)ethylamino)-4-
1od5(i)c 1tflgeO 7 mol) in n- Bu(]—| (10 M) was charged into

reacti on vessel. The vessel was seal ed

andA bstatiedof N.chlofd- &Q@wsaclbmpylorﬂ 12603 Gldneiho B5- Mg 4-
The sol vent was renpved under reduced pressure and t he

iodgnieqtingaitipg Msthodri% 8- 282, iop .n@aolg,e(ﬁ) 3d4dhosmnheny) ealgmmme (0.19

5 13t S DEA 65 0 o6 By o | RS B PR PP or 18

houfs4 The Maztiomwnﬁecswnﬁ Waer (204n1), Extidetddswith BCM G2 £Q20(sl) and the

/0(%%;2112‘9 g‘fri\@%l% %%ggég% %Egrgpr%}dnél tgggéon\é\grtrated. The
resdﬂ'hgg'soﬂ (v&%uﬂ-ﬁéd{l?y cghﬂﬂﬂ cﬁroﬂa?&?ébh@ D1 mEOM = 14t P8 ERe the title

di n- 2-

conmwmbﬁ(é@hg, 20-/2) MSJ@atqdhérﬁ)ﬁl FormdhBvie B $®hani de and
Exanple 132 5 N
{5-[(1R)-1-({3-Cyano-5-fluoro-6-[(5-nmethyl-IH pyrazol -

PrepaditioAGf RQIrENE imskteridls Yyl am no _ _
ethyl J-2-TTuorophenyl } met hanesul f onam de A m xture of
N-[5- (Il -am noet hyl)-2-fl uorophenyl ] net hanesul f onam de

thod 61, 0.2 g, 0.86 mmol),
%i f1 uor o- 6- (5- met hyl - | H pyr azol - 3-yl ) ani no] ni cot |
2- Chlmlﬁd) 6r( Blo@cl_()bﬁibbde pYiazo032/18minG)-8-fiskdnicotmopditile EA (0. 3
n n-BuQH (4 was char ed into.a 10
i c$ é%ﬁ‘i}%n gg%errlarrowsls’érpymrﬂ!eg Bl g 36 0 ammel) imGH:CN (20 mi)
washcﬁiﬂ&? frob 816 Egﬁﬁﬁ’ign BFQ%t d¢nl gQOIincfoﬁﬁorﬁtlﬁQ Y. .ﬁg 16®Emmol)
sol vent "was renoved under re ressure and thé
andrtﬁsthy{llam1m9 Ipy20.0 Inﬁﬂo]byn CHLCNC(&O gﬂ) at3realrhe gesafing solution was
- EtQAc =1 : give the title conmpound as a

therylé@rarqs\/to §8|°Cefor E%)hlfﬁeargi thsls %016(111%25r°éé @t Whish noiw é product
r R
PG ALR G REPRIALSH Y i a0k SRS Bl o0 m
to giverthe tifle tdrapdundgB.2g] 18%). MS:ExaAed] 771 Bau(dS{Msdife2)8.was
7 mn, and the retention tine of the second elute
Exanple 132 (R-isoner) was 8.5 mn). LG M, 448
MeftMal - 1H NWR (400 MHz, MeOD) 8 7.45 (d, 1H), 7.40
. 1H), 720(s 1H) 710(t 1H), 6.00 (s, 1H),
G5 B 9 LB p) la(mno)ﬁid))tlnonitrﬁ@ (d,

3H)A sglutlon B 1soprop%xy-1H-pyrazol 3-amine (0.96g, 6.8 mmol), 2,6-dichloro-5-
fluoronicotinonitrile (1.3g, 6.8 mmol), and triethylamine (0.9g, 8.8 mmol) in THF (30 ml)

was heated to 60 °C for 4 days, and then cooled to 25 °C, at which point the product

precipitated. The resulting solid was filtered and washed with hexanes (100 ml) to give the
title compound (1.0g, 50%). MS: Calcd.: 295; Found: [M+H]" 296.
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5-Fluoro-2-{[1-(5-fluoropyrimdin-2-yl)ethyllam no
}-6-[(5-isopropoxy 1H pyrazol - 3-

W@ kgoaos2303 ni coti nonitrile A m xture of PCT/GB2006/000334
1- (5-fluoropyrimdin-2-yl)é& hanam ne (Method 72, 0.05
g, 0.35mmmol),

2, 5-di fluoro-6-[(5-nethyl-|H pyrazol -3-yl)am no] nicoti
MﬁltrHe (Method 41, 0.05 g, 0.25 25 nmmol), and D EA
3.5.6- (BB rd V- (5 Dy élopraRly)-1 HrpyiaBUGH {4 ridin} 2-waénec har ged i nt o

a mcrowave reaction vessel. The vessel al ed
AR L S D Wk v Mole it amialig

t
L L5 {20 MR P R nanth A 2. s

heated Qpivfmcrgﬁv%aﬁ% °C &) 36 ﬁmng\he réah-ﬂon lwtals eocdedmnlﬁw%C amenched with
yell ow solid (0.006

1
water((20 enl)veind exfrsopd \Eltlgl\/g]ZjBF{ @éx §Q.|)n1) 4 hy @o 1ne¥h- qugansc E%:tl(ogs were

then %9%f%@eéﬁq? cofgsmiBish T Seu i soidyuadnbllichiy ot

chronEé%@é’fﬁf)l%/ (-eOH(S5Ty t) ok tifllepypeund (0935g, 12%). MS:

5-flupro-2-(1-(4-fluorophenyl)ethyl am no) - 4-
Calcd. oﬁ@nf@@td Wﬁﬂ]rw% A sol ution of

2-chl oro- 6- (5-cycl opropyl - 1H pyr azol -3-y| am no) - 5-fluo
ro-4 5 iodonicotinonitrile (Method 39, 0.28 g, 0.69
Methwaod ), (S)-1-(4-fl uorophenyl)et hanam ne (O 19 g, 1.3

MM&%E%& mg 11‘2’0\’1‘&7(;] lx)l)_ rrrh R-BuCH (1 ni)

eacti on was

di Sklﬂﬁ& ré’\bitéthdﬂ%tzeéhl()rl)%yﬂhﬂle (@x@ g,am @an) tharbiEvt §-2yctoOpyl-
m he onbi ned or gani c fractl ons Ere ?(g_hgéj 1%
pyrazmled - cbﬁ)@Sﬂm adid teriebuinl esmﬁ 0-268n0 8% Rl 3 g, 2 mol%),

Xantgl%%t@}@é%% 8%‘3{? ?Lt{s \e)ep%/ Nk elﬂ%g&g%@@ { AR (4 ml) was

onmpound
purgécpwgﬂl\g and @%ted M 00Cd 16}1(11 sealed &beFfGtm days] WhtdnixtEavas diluted with
Preparation of startin g materials Met hod

THF 2ndfjilltored- t6rﬁ(r5°‘@>@ﬂ26@e ﬁl@ﬂep@ﬁﬂ&@@@ﬁfﬂ&?ﬂéﬁ%‘ﬂ&)@d@eﬁ|PEﬁ§S“Ie and
puri tI§ dgv ﬁ)l no g}yt ri h gﬁ#{} 59 2%&2%0 ( 13 -93 to %we the t1tlel, gor?pnound (0.10

g, ASOHBII: (CAtar2B4; F\@ﬁada[MeH]*dZﬁpvm se to a solution of
2,6-di chl oro-5-fluoronicotinonitrile (3.0g, 16.0 nmol)
and triethylamne (2.1g, 20.0 mmol) in CH3CN (80 m)

Mt€t¥§5 C. The resulting solution was then heated to 82
r 18 hrs, and then cooled to 25 C, at which point

(S)-6-0Rlops- M(Uc(ﬂ %rm_nvhettwmmw The

(186 ot o bhcore 1hEoBV GRS e o il it besitum
carbgﬁait:&hfl 29 §77 4 i ahdibis GASCNIVED oY was added (S)-1-(4-fluoro-

oro="5-f| uoro-6- (5 -isopropoxy-1 H pyrazol -3
phenyy)-ethylamjns (¢ @0 g16d|9tmmblé dropwise at 0 °C. The réaction mixture was stirred at

25 °C for 17 hrs. The solid was removed by filtration and the resulted cake was washed with
EtOAc (20 ml). The combined filtrate was concentrated and purified by column
chromatography (hexane - EtOAc =10 : 1) to give the title compound as a yellow solid (1.74
g, 82%). "H NMR (400 MHz) & 8.65 (d, J= 7.6 Hz, 1H), 8.43 (d, J=8.4 Hz, 1H), 7.51 (m,
2H), 7.16 (m, 2H), 6.81 (d, J= 8.8 Hz, 1H), 5.37 (m, 1H), 1.59 (4, J= 6.8 Hz, 3H).
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6.8 m nol), and PCT/GB2006/000334
8.8 mtel) in THE (30 M) was

and then cooled to 25

C, at
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Bethpnol
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degag
to 1G
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filtr
puri f
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bal cd. :
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234; Found: [
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i-¢d-d9l col um chrdih

t Q.2
RS A T
8 CEROEH), 63 A P17 36 o

¥ £ 1516 £ P H)04 .08 i) (S 2603,
at ed under reduced pressure

1
3] npound (0.10 g, 48%.
I\/?Fﬁ)+ 235. 20 Method 5

HeXawrd: IMetipag

Mbthod 10
oS

in

theated
ur ¢

v

was
The
and

3

VE:

(S)-4
n- 2- 3
2,6-d
pot as
CH3CN

-G0hREeNN(()-14-
mne To a mxtu

i @rluseerbsoyl) ¢ r op

R AR

pheny
c—F

ol na et
T LELIL B AL VA ™ |

|)-amminey| am ne (1| 00

a raoactd
e—t-ctett

e of
yridine (2.26 g, 10.8 mmol)
1.29 g, 9.34 nmol)
ded (S)-1-(4-fluoro 25
g,

VAt
=

o r oot
T

i n anhydi

f Miso Caelde n9b ) Bdund! IM-8Hii 2960 pYR)- tH(4-fluoro

shepyd)
Qihdnamine

7.19 mmol ) dropwise at O

=g

Method 10

2-Amino-2-(4-fluorophenyl)propane-1.3-diol
A suspension of 2-(4-fluorophenyl)-2-nitroproane-1,3-diol (Method 11; 4.5 g, 20.9

mmol) and Raney nickel (0.45 g, 5.23 mmol) in MeOH (50 ml) was degassed and stirred

TS T oo oLt

under H;, (48 psi) for 2 hours. The catalyst was removed by filtration. The filtrate was

concentrated and recrystallized from hexane : EtOAc (1 : 1) to give the title compound (2.35
g, 61%) as a white solid. NMR (400 MHz) 7.55 (m, 2H), 7.07 (m, 2H), 4.65 (t, /= 5.2 Hz,
2H), 3.49 (m, 4H), 1.76 (s, 2H).
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25 Cfor 17 hrs. The solid was renoved by filtration

and the resulted cake was washed with EtOAc (20 ml).
wab@oeosasht ned filtrate was concentrated and puPCT/GBaA0GP00334

colum chromat ography (heXane - EtQAc = 10 : 1) to

give the title conmpound as a yellow solid (1.74 g,
Met 1 1H NMR (400 MHz) S 8.65 (d, J = 7.6 Hz, 1H),

(d, J =8.4 Hz, 1H), 7.51 (in, 302H) 7.16 (m

2- @Maroﬂaemmdmtrmm_mﬂzd&h , 5.37 (m 1H), 1.59 (d,

Ve Aagelios Oﬁrﬂw-ﬁggﬁf/og?eﬁw%éﬁ ehs aod 190 g B, g@’? L ure; 52

mmémsnd PEA Q15 MGnIC CORDHRSS) WediBxans Y5 HﬁﬁWZs%iidEd @thaldehyde (8.6 ml,
6-di chlloro-32nitropyridine by reacting it with an

116 mmoi)edropwmemoa °CSr Afacaddiivm, NS rﬁmtwe V@se ¥ orapmpd grto 25 °C

over]sqggb T%g%ﬂ]gﬁlt)w relglogegd 1§:H{er Heduceg? Qfe aﬂlél)%g rfp %61 %&ﬁ% purified by

colu&ﬁﬂ)ohrdlﬁétb%ﬁﬁm (h%xaﬂ'é' tE}QMHArﬂ) nI)Zco %Wertﬁe ﬁtl@ Gorﬁﬁ'cbunahi)s a white solid

2H)

(4.5 gzﬁ)%)zl‘{MB (¢00 MHZ)? A @OCEHE 522 Q%HI 4. 39J(t = ?5@ Hy 2H) 4.22 (m,
4H) 1H), (R)-2-am no-2-(4- nltropyrldln 2- 8.46 (d, J =

8.4 Hz, 1H), 7.45 (m 2H), fluorophenyl)

yl)arrino] 2-(4- 7.15 (m 2H), 6.81 (d, J = 8.8 Hz,

1 et hanol fl uorophenyl)ethanol 5.27 (m 2H), 3.80
Methed 121) 8 2-[ (6- Chl oro-3- (400 MHz) 9.13 (s, 1H), 8.44
_ A itropyridin-2- 8.4 Hz, 1H), 739
%MM@E%&&MU am noj - 2- (4- 2H), 6 .73 (d, J =

8 A ﬂrlzgtuﬂ:fdf 1- (Bro]ﬁomethyl)-mﬂlmdqzdnemel O bﬁ@ ;gaﬁbminoi) EncBAgNOz (11.3
g, 7%@@%) mn bgﬁqe%?:;ﬁé(arﬁ]éll_)b\y dv;g@z()lgﬂ}gat%é l&fé% P{Sl e golid was
rem A om0 oo RN, e 0D P Tl Dl vas
concehiratndm giee th-tils coenpouiv { 1ol g,]HD% pure; 85%) which was used without

artiy ’Qﬁ%ﬁ%@hgﬁ;\& HOMREVDHERS 90aNS:, 315 AL fbm, ), 5.42 (5, 210).

2-(4-fluorophenyl)-2-nitroproane-1, 3-diol (Method 11;
4.5 g, 20.9 nmol) and Raney nickel (0.45 g, 5.23 mol)
Methpd ¥8OH (50 ml) was degassed and stirred

-5.6-Chloro-N-(1-(4-fluorophenyl)ethyl)-3-nitro
To a mixture of 2,3,6-trichloro-5-nitropyridine (1.00 g, 4.40 mmol) and potassium
carbonate (0.79 g, 5.7 mmol) in anhydrous acetonitrile (10 ml) was added (S)-1-(4-fluoro-

idin-2-amine

phenyl)-ethylamine (0.64 g, 4.62 mmol) dropwise at 0 °C. After addition, the reaction mixture
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, CDCls) 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 14-15

Following a similar procedure to Method 13, the following compounds were

synthesized from a 2,3,6-trichloro-5-nitropyridine by reacting it with an amine.
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under H2 (48 psi) for 2 hours. The catal yst was
renmoved by filtration. The filtrate was 10
weonwcesaspat ed and recrystallized from hexane : PE/GBR006A00334
1) to give the title conmgdund (2.35 g, 61% as a
white solid. NWR (400 I\/Hz) 7. 55 (m 2H) 7.07 (m 2H),

465 (1t i S~ N

Metvid JB56R082357 PCT) Ce20DRPBINSY 07 Wt hod 11| amine
T o (PSR - (o s‘é%%?wgg’nfzr%eﬁ%ét R 2-amino-2-
12; | WrdyeidinBDY)puiire]-252 1HHD8.56 éﬂgdHTEfo((m, > s tlgoro

i INERCET o [ e L

readgti on was slowy war rrqgl gpyto 25 C overnight.|The
sol Vent was renoved under rediced pressure and the

15 T esi|dueDieorpLv-($- ed by | (¢00 MHE)ABrGrtat GHr 8488s.( heReelopropyl-
; _EtOAc-lO: 1) ethetltl c un
whi t|eysloprapyl-{ - Ié’f?gzo 1410 W&%dg)m 7. %iaf(s?f JHpyrazol-3-
7.22 (. 3 = 4
10 @1 Sty abine sﬁ.t D R Sreang Al
m xtlure of 1-(brononet hyllJH¥MS: lﬁbﬂqﬂaea'iieﬁéur(dll 52 |9,
61 nmol) and AgNO2 (11. %ﬁéggo in benzene (200
rH) nas stirred vi gorousl[gjI for 25 hrs. The

sotTd—was—— 15 Tenoved by r1if1trail on and washed with
htit her (502 m). IThe combi ned orgam C was concentrated
Methlod 161 ve the title conpound (10.0 g, 80% pure; 85%
v_vﬁ h was used VVI hout f %he{r 'f cat.lnn. NVR (400
Y ; S acamwi ) 42 (s, 2H).
(h & 2,6- d1chloro 3-n1tro idine (0.67 3 2 mmol) and DIEA (0.46 ml,
Ng gg(é&%mzoré (4-f1 u%}Fr(l)pheLI ) (

‘eLhyD- 3- ni t opydg
2.65 miaol) ariEtO&! (20 ral) maxtaddqgl Peyclopropyl- H—pyrazol -3-amine (lb 26°g,2.12

mmogrﬁglwglgé %P(lgﬂ%(g E‘j} E%{q{g?%yr B%:gg&grl %&gt %ﬁ%régctm&ture was

stirre §¥ ¥€ E’?jg’ ?ﬁﬁg Offfe! ol\Jeﬁ Qréjrem&ve&@ﬁdé%’cﬁﬁed pressure and the resulted
uor o- peny -ethylamne (0.64 g, 4.62

resid@®Wh3 pekifEVbyse min 6hCmatdgrarhyatiaiant o BIOARE T ebidpigie the title

oo gl e AL 8 o
8.54 Q= S8 Ayl s 2zl E‘ﬁ%%%w&nyh 1t 1812y BE) 1 toadm, 1H), 0.96

by co chr omat ography (hexane
(m, ZH)Et)@i\t(m—lH) 'M$) Ciled.g27% Fohed:t([M+H]’ 280pound as a
yellowsolid (0.61 g, 79%pure, 33%. NVR (400 Mz,
CDC13) 8.46 (br s, 2H), 7.36 (m 2H), 7.03 (m 2H),
MetRodiP7 (M 1H), 1.63 (d, J= 6.8 Hz, 3H).

5.6-Chloro-N-(5-cyclopropyl-1H-pyrazol-3-yl)-3 -nitropyridine-2-amine
To a solution of 2,3,6-trichloro-5-nitropyridine (1.62 g, 7.10 mmol) and DIEA (1.24

ml, 7.1 mmol) in THF (25 ml) was added dropwise a solution of 5-cyclopropyl-1H-pyrazol-3-
amine (0.70 g, 5.68 mmol) in THF (5 ml) at 0 °C. After addition, the reaction mixture was
stirred at 25 °C for 24 hours. The solvent was removed under reduced pressure and the
resulted residue was purified by column chromatography (hexane : EtOAc=1.5:1) to give
the title compound as a yellow solid (0.83 g, 47%). NMR (400 MHz) 12.39 (s, 1H), 10.12 (s,
1H), 8.77 (d, J= 1.2 Hz, 1H), 6.35 (s, 1H), 1.95 (m, 1H), 0.96 (m, 2H), 0.71 (m, 2H). MS:
Caled.: 313; Found: [M+H]" 314.
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WO e@a08e322 3, 6-trichl oro-5-nitropyridi ne by reakPCT/6$2006/000334

with an am ne. WO 2006/ 082392 PCT/ GB2006/ 000334 98

Met hod Product NVR/ M5 Am ne 14

MR)IZ [ (5,6-Dichloro-3- (400 MHz) 8. 91 (d J=17.2

ropyridin-2-yl) -2- 1

8. é:é) leéllngla,_slm 1lar B,IQC?CMI eth@g 14} t@}é ﬁ@llowmg ]compoun'z? was synthesized

o ot hacpy e Dy sretd vilikee it il 400

MethHy Praducd7 (s, 1H),|NMEMSs, 5-cyclopropyl - Amine 1
el anranvl 1 -3 1|—|\ 8 B4 (s 1H) 6.27 (s

18 1H] (R)12-636-1kchigronz |(4Q$1W@S%ds,tkfb)pyrzedd,nleswne (RiR2-amino-2-

%I:[f 3?_118%%%(5@m?%/|t?—|] q?%’ /- %/gkrﬂta)%ﬁgg l??éﬂ gﬁ l Cd "| (4-fluoro

N 'g‘a}aﬁymb)eas(@Ryl - | HHpYy 809(t; 3=)610 BziHY, grxwr(hﬁm? 2- gﬂﬂeﬁyl)ethanol
e S n of 2,6-dichloro-3-nitropyridin (0.67
Sugonfimnye

g, Bolpy éAYZ((e!:AéI)m, 5 2.65 mol) in Bt CH

(42U 1) Was aodes 'bybl OPT Upyl = I_I'pyl a7 o3
(0.26 g, 2.12 mmol) solution in EtOH (5 m ) dropw se
MethbdQ9C After addition, the reaction m xture was
) 24 hrs. The sol vent was renoved
= 4BANG he resulted residue was
|our11 | & ﬁﬁm{, sdoigxan ]
Ak gpf?%lsﬁ? Wm‘ﬁP b ARENANE RS ik fRdfmer
butog;@ie569§;mg98% mrmb]) M\&h@dﬁbﬂs MHza)net(m nﬁﬁwé§addbtﬂ)4r 10. 20
J= 8 7.01 J= 8.
ﬂuo@énz_ﬁ%h’lorgpeég % ges g 20 inrgo]p_@t roi)pb telrzlbj?e@glre oy he];pﬂctlog ng@ture was
h técmxt R)oC SrefikohtMit G?
= 80. Met hog 1% 5 %fvgé\%ﬁd'\l b&cy %%lrﬂg ya?%%}meé%ﬂnne and
was yemzotrated WshIhromatogryphyd{19- REaFtM&c ibhekanes) gavdihe Gifle

of 2, -tc q- nitropyridin (1.62 g, 7.10 mmol)
com BT s O3 HlsNW TR § 4700 i By Ty Sultd, £ 20, 1ED,
6.73¢HOR M SE 11?02! t ﬁgcycl opropyl -1 H pyrazol - 3-
gmnrem) @{) }vag( in THE (5 mM) at 0 C. After
addltlon the reaction mxture was stirred at 25 C
Meth 4 hours. The sol vent was renoved under reduced
€ ure and the resulted residue was purified by
6-CHIGLU( 1611 QAL R85 ARV dRANARRIn 2 B = 1.5 © 1) to
give 20 the title conpound as a yellTow solid (0.83 g,

A7Yp 2 29w ronadboeny flask wes ¢ddled PHIQA QD (49mgs(.2 mmol), (biphenyl-2-
ylmethylene)bis(dimethylphosphine) (120 mg, 0.4 mmol) and sodium tert-butoxide (480 mg,

5.0 mmol). The flask was sealed and refilled with N,. To the mixture was added a solution of
2,6-dichloropyridine (300 mg, 2.0 mmol) and [(1S)-1-(4-fluorophenyl)ethyl]amine (306 mg,
2.2 mmol) in toluene (4 ml). The reaction mixture was heated at 85 °C overnight. The solvent
was removed and EtOAc was added and the mixture was washed with brine and was
concentrated. Flash chromatography (10-40% EtOAc in hexanes) gave the title compound
(339 mg, 68%). '"H NMR (CDCL) § 1.55 (m, 3H), 4.66 (m, 1H), 5.07 (br s, 1H), 6.01 (m, 1H),
6.54 (m, 1H), 7.00 (m, 2H), 7.25 (m, 3H).
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1H), 8.77 (d, J= 1.2 Hz, 1H), 6.35 (s, 1H), 1.95 (m

1H), 0.96 (m 2H), 0.71. (m 2H). Ms: Calcd.: 313;
wo-ouaas23pMH] + 314. WO 2006/ 082392 PCT/ GB2006/ POD8B2006/000334

99 Method 18 Followi ng a si®ilar procedure to Method

17, the follow ng conpound was synthesized froma
Method Xi-tri chl oro-5-nitropyridine by reacting it with

the aproprl ate am ne. I\/Eth Product NVR/ M5 Amine 1 18

Butylb-¢yplepropy o (18K b4 lionﬂae@d)elthsvﬂanggo}mrigm-z-ml)amino]-
1H35 Bl gamn02 5n|tropyr|d|n - 1H), 7.45
2H), 5.22 (m (4-fluoro

yI arg mf®$ nﬂrcﬁuéhd bbfbm BasRwak taddelFP B (dbaliz(84 hid), 0.082 8r7m61m }j)blphenyl-

phenyl ) et hanol quorophen et hanol  3.72

-Yl@q%}tlﬁ%bli@lm@hﬁpbw ne) E5rmpgdr Mwml ) FogtrspivpL tzrtdw%de (132

T [ a
me, 103 GmEHEP IR Rtk Phs SaRUARP %ﬁxnlegva %g%nﬂa%ﬁe btfird Wa ydded a
solution aifi Byx’dtam-é\f f(®5u M@ﬂ@ﬁ@ph&ﬁyl)&ﬁwl]@gﬂéﬂh-mamme (Method 20; 230 mg,

o S8 A T ks 11
mmv\gg% B&ﬁ’éﬁ%r(ﬁ 'ng? The F4A6n WARLANI S AR 4 2?0 33 égﬁ’h?gh‘f\%lvent was

ine and was concentrat ed.
remoWdJamitEi@an:p.hgs gdded dlﬂi’/ﬂlEhﬁM@lré wadessired syitigaue dndevas concentrated.

sﬁyp{h: %og%ounaébéfog/(i Er@% xg@esgl Igfwelth} %1 ngglerﬁ;ﬂ (Aigﬁ_ﬁng, 36%).
' 1[71}6@9@19@13)’—8% 80 L 260 () fwen }?)’Hh e6t0# ?ﬁ’%hloés &0 50(51911% 4.71 (m,

) -1 -(4-1Tluorop ridrh

1H)24.7fri(my tidh . o, df)f 6.69 kmyHS), 6d?d€(s| 1y, @@0)@1 QHY, T2B (m, 2H), 7.30

bi phenyl - 2-
(thﬁiéxﬂghéﬁgibis(dinethylphosphine) (120 ng, 0.4 nmmol)
and sodiumtert-butoxide (480 ng, 5.0 mml). The

flask was sealed and refilled with N2. To the m xture

Methed 22dded a sol ution of 20 2, 6-dichl oropyridine (300
h

21418 1,0
ﬂuomﬁhtew&th\manﬁﬁamﬁdam&ﬁnfétmﬁﬁﬁmhz-oxaaﬁvlmkme was
renoved and Et OAc was added and the mxturedﬁs was hed

wi threndbettamdlaghk svas ebaraedhwith (O3 -(FninemetybdMutSotsickamgpyl-1H-

o A S, DSl Y 5 SR B 0.7
0.18lidmol )5 2 qer: (—b.[tosycaﬂliﬂ)lyl)ﬁ:eﬁ&. a@ﬁlloaﬁﬂ% éF/Fgg’gélg g B45 pmolHpading, 0.18

mmp@-@r@g%ﬂg,t%&M@glutmn 1: I1_|)4 ml) at 0 °C. The resulting solution was shaken
vigorously at 0 °C for 2 hrs and filtered. The resulting resin was washed with a THF - DCM

solution (1 : 1, 3 x 5 ml for 30 min. each). The resulting organic layers were combined and
concentrated. The resulting solid was purified by reverse-phase column chromatography (5-
50% CH3CN in H;0 over 400 ml) to give the title compound (0.035g, 35%). MS: Calcd.: 541;
Found: [M+H]" 542.

Method 23
(S5)-5,6-Difluoro-N-(1-(4-fluorophenyl)ethyl)-3-nitropyridin-2-amine

A solution of 2,3,6-trifluoro-5-nitropyridine (Method 24, 2.0g, 11.2 mmol) in THF
(50ml) was cooled to 0 °C. (S)-1-(4-Fluorophenyl)ethanamine (1.56g, 11.2mmol) was added

and the reaction was stirred at 0 °C for 30 minutes. The reaction was quenched with water (50



10

15

20

25

30

100 Method 21 tert-Butyl _
5-cycl opropyl -3-[(6-{[(1S)-1-(4-fluorophenyl)ethyl]am
Wmeoobg23p2di n- 2-yl )am nol - 1 H pyrazol e- | -carPORGBa106/000334
To a 25 mM round bottom fl 88k was added Pd2(dba)3 (84
ng, 0.092 mmol ), (biphenyl- 5 _
ml) 2ad/ther ekiydateteyiih ﬂGM 2 & N5 | iy dEhh‘nolftﬂjme(d&EgﬁIﬁc fildctlcid were dried

)~ apd sodi tert-buto , 1.38 mml).
ovelEshy aﬂﬁerasisané S anseoredy The A pe A esS DYGEEmBY bolurmn
chroMatd gtk SxAddsdyP= IS.Q:) %19@ ftlt oo pnd (2.3 g, 70%).

6-ch oro [(1S)-1-(4-fTuo eny y ?pyrl in am
ne (Method 20; 230 ng, 0.92 mmol) and tert-butyl
Met 3g|no 5-cycl opropyl -1 H pyrazol e-| - carboxyl ate (223
.0 mmol) in toluene (4 mM). The reaction m xture
2,3,M$1ﬂ|ﬂ6m-ﬁ-a1tﬂipyﬂiaﬂlec overni ght. Sol vent was 10 renoved
and Et OAc was added and the m xture was washed wth

br iTeeneaindi3 petsiflsovprnding { K0z, IPmasi) whs siawtyoagidaqb Iﬁ;ming HN03

(k0 S S el B IS, L PR

temy{ematuHelovit 46 5C (Bporﬂdd)npléilcﬂl%f(tﬁé addﬂ)ien ‘ﬂhemzsﬁlfﬁl%so(ﬂlﬁﬁon was heated
to 60 }Sg ?or%&%]ggm{t?ﬁ a12¢.|§hen yoczlgd (qﬂ) °(§ |_]5:e wteg ()215_%\1% add4yl, argl thgreaction

s e v Bk O S BVBCHE Lx 200 e pojgpige onganic
fracthm_ (WL@? dmac( dver Nag®0 g fittteregd] ancbctdmy,bﬂtrmﬂ to@itepiie tidle Bodpound (8.1 g,

0 am_no xQ.ether) c arb amate A round
S0y SyiE Y s Yk ﬁﬁﬁ'@éau%%aﬂon

(S)-3- (am nonet hyl ) 1V6- (5- cycl opropyl - 1HH 20
yrazol - 3-yl ) - 5-fl uoro- N2- (1- (4-fl uor ophenyl ) et hyl ) pyr
mt_ﬁeﬂ.ﬁé-ZGdlamne(Exan'pleS 007g, 0.18 mol ),
. ade TFP resin
5 H i1} ol DCM
S OlAustohﬂia)n(ol' 2;3 &tnﬂlud% )S-If;iirol%lrfame-rd'lez é &S fohd1PinS P 1(40)1%1) was
Cfor 2 hrs and filtere

ken V|gorously at
0001%@ ¢ é? R} rigninee2i(A-fivgsonharathagiot (. @gmrr:lmcmms then added and
: eac
the B8 YRS By o8y erEdaiia o st S water 0 m
and them extrectaalt weith DUM: (2 E§ a Inﬁl) ﬁ@e&@kﬂbﬁh@d&ﬁrgeﬁm frhdtRehs Mbre dried over

% p col umm to raphy - 50% CH3CN in
NaZ*ﬁ*oF E%P %36 ﬁonfﬁlt@]t%fféTga fEest tmg@ﬂewawﬁ@ bo. ng;ggl
&59 Eal-sgom S4bo : 1Fedede M 151%)%11 0§79, Th
chro 6%,18)13['1?(% Di f 1 uor o- I\I-(lg@diglffuorophcé)rll ?hlp%lé /Zf’T ©
produq SrAstcenpdravei to-the aent step Avitmutichapactaization.
2,3,6-trifluoro-5-nitropyridine (Method 24, 2.0g, 11.2
mml) in THE (50m ) was cooled to 0 C Lo B
Metlida) 26 - (4- Fl uor ophenyl ) et hanam ne (1.56g, 1 nmo was
added argd the reactlon V\{as stlrred at. 0 Cfor(gg

To a mixture of 2,3,6-trichloro-5-nitropyridine (2.61 g, 11.4 mmol) and DIEA (1.90
ml, 11.4 mmol) in THF (50 ml) was added the 5-isopropoxy-1H-pyrazol-3-amine (1.20 g,

8.50 mmol) at 0 °C. After addition, the reaction mixture was stirred at 25 °C for 5 days. The
solvent was removed under reduced pressure and the resulting residue was purified by column
chromatography (hexane-EtOAc = 2.5 : 1) to give the title compound as a yellow solid (0.77
g, 27%). '"H NMR (400 MHz) & 12.26 & 11.64 (s, 1H), 10.42 & 10.04 (s, 1H), 8.81 & 8.77 (s,
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WD 2006/ 082392 PCT/ GB2006/ 000334 101 ml) and then
extracted with DCM (2 x 75 m ). The conbi ned organic

wo e@es3ns were dried over Na2SO4, filtered, POTGBR@G/000334
concentrated. The resultin#2il was purified by colum
chronatography (hexane-DCM =1 : 1) to give the title

1H), §8§E%§J$$ ﬁg@ 3404@ ng,ylrl }j:ﬂgg (&= 6.0 Hz, 31, 1.27 (4, J = 6.0 H,

1H). MIS3Catch: Bﬁtm@y[t\mmemz Og, 90mml) was sl owy
added fum ng HNG3 (1429, 2254 mol) and H2SO4 (133g,
1353mmol) sl ow enough to keep the internal

t erature below 40 C. Upon conpletion of the
1—\l—mgggirition “the resultlng sol uti on was heated 10 to 60
‘ 5 i ¢ i pe wat er

f]ét%mé@qu%e%nm Srg%dﬁfrﬁgﬁﬁw@ gft}c@“ a?> MdihEA (1.90
ml, 1?2'}{3&35‘12?? 8 Gal) Frh@dde@MSisYRb oL 1 Gy RiveT-3 hade. 20 2 8.50

concentrated to giveé the t|tIe co

mmol)&t 0 °Q, Aﬁae&m;tlmmthcmeaan gusurenvassigrediag 29 fe for 5 ngays The
purificat

sotveiyotefied B AP SO PPy PaFsfeed Fesidnaps Buleg pycotvmn
chrorﬁﬁteé’ﬂaﬁl'fsy (DeRARANIAC A1Sab W kioa tieftitle compound as a yellow solid (0.51 g,
6-tTIfluoro-5-nitropyridine

8%)THHENMB (#00 M) 501268 a3 Sas.dH), 1615 2056 (s 118 b 348l 54 s,

N T S N e P

M+%C§3§or 30 mnutes. The reaction was quenched with
ter (50 mM) 20 and then extracted with DCM (2 x 75
The conbi ned organic fractions were dried over
Met , filtered, and then concentrated. The resulting
£ s purified by colum chronmat ography (DCM MeQOH =
6-ChiQ0:N-19-isbprobxe 1 Hheyrizol-Beylpamiteopydidint2-amine 57% . The

D s o 5 i orar ity sang (05T £ 3.7 Puntbl) B'DIEA (039 m,
22 nlmaiga ffg*rﬁ'i:"(t n{}?wh?@cﬂfeﬂ@l?exy 3o bEIR¥EAL Bl pyRaad] 3-Anik (0.2P ) 1.8

amine 1o a mxture
mmo?) Sldidordt ORCoAebaddditiony ﬁ;errﬁ:@htma niztuge was stirtedsat goL for 3 days and

60 °(§g@e'5| h%:,‘ég é“hg g@ﬁ%ﬁ&%@ﬁ@ %aedggleglrﬁ(rﬁsgm(el@mﬁe resulting residue
was ﬁ]}éf? cﬁgpwlurﬂﬁ cﬂroﬁatd%frﬁlﬁél éﬁ%hEJE?OAth? 1 PR Glivedthe title compound

was stirred at C for 5 days. The 30 sol vent
as a Yelfow soHAMOB3u) 6@%)rléﬂNh/ﬂd(4@Oé\dH} &1238 & hb66 € dHD; Wt6 & 10.13

(5, b S5 b = 6 B, T, Sl G T S RO 508 580 & 1D,
X i RCAAA0 MizDod: [M-+H]" 298.
4708 428 @I’vﬁ.?’ellzt@( §‘0*§7Z|Sd91 g%@z&ﬁ%ﬂ Cémllgl) ATl !
8.77 (s, WD 2006/ 082392 PCT/ GB2006/ 000334 102
Method 29

(R)-2-(6-Chloro-3-nitropyridin-2-ylamino)-2-( A-fluorophenyl)ethanol

To a mixture of 2,6-dichloro-3-nitropyridine (0.933 g, 4.83 mmol) and potassium
carbonate (0.58 g, 4.19 mmol) in anhydrous acetonitrile (10 ml) was added (R)-2-amino-2-(4-
fluoro phenyl)ethanol (1.00 g, 7.19 mmol) at 0 °C. The resulting reaction mixture was stirred
at 25 °C for 18 hours. The solid was removed by filtration and washed with EtOAc (20 ml).
After evaporation of the solvent, the resulting residue was purified by column

chromatography (hexane-EtOAc =5 : 1) to give the title compound as a yellow solid (0.77 g,



10

15

20

25

30

1H), 6.02 & 5.94 (s, 1H), 4.70 & 4.48 (m 1H), 1.32
(d, J= 6.0 Hz, 3H), 1.27 (d, J= 6.0 Hz, 1H). ME:
w@adoeais239831; Found: [ M+H] + 332. Method 27 5 3PGI/GB2006/000334
Di chl oro- N- (5-i sopropoxy- 1H3pyr azol -3-yl )-5-nitroPyrid
in-2-amne To a m xture of
0,
165 TR BN 5 96 14 T T L8l TR A RS o) 745 (280,
7.15 ﬁdplﬁd),B 81$de@;8c8<Hz]l&E)p§r2a(m 2H),88 0en,(2H)20 g, 8.50
mmol ) at 0 C. After addition, the reaction m xture was
stirred at 25 C for 5 days. The solvent was renoved
Metif reduced pressure and the resulted residue was
ied by colum 10 chromat ography (hexane-EtQAc = 1
(S)- 6 CHl‘prctN (@i (¢ lutonephieinyl) ethd b Ayndimeyy rislen-3-apane ow sol i d

g % X 1@%6};}@%@0 z&‘? op)ér'\%%g gg %61%, 41%2831%m10h_ﬁn% ;{Jo%@glum
carb&la% @429(g°' 9, 314H}1m0‘$ 1ﬁin¥yd401fs601(I§UN J51) ml)lwag addedq SY-M(4-fluoro-

Found: [ Mk 32. 15 Met hod 28
phen@l)(dhlh;dammm-(( QO |gg 6{19 @mel)) drapmifRat &7 Tge reaction mixture was stirred at

) [

25 Cz}‘cg lg H?Hf O&g@ éolhqd SO%?%%dfﬁ)éE&@%gﬁghwﬂ%qgsﬁ{ed cslke W%s washed
with BtGAc (20 89). The coﬁb&eﬁﬁﬂka)te ivas &'dnﬂz_:eﬁ&ﬂedllhﬁd pv&rﬁeddﬂ&mluﬂme

5-1 sopropoxy- 1H_8X azol - 3-am ne (0. V{ﬁ
chrogygfograps (lmxaee@t 6 oD g 16 fhe Wlocondmpi ghe APl selid (174 ¢

0 ry3

2o B0 e s 53 B 783 RS (G584 ¥, B 3 28D,
7.163g2HNES. 816@1l,lllt=l NYHzeSHY 537 (wIHPUL.5Y (& d =bg.8 ¢, BHN

chr omat ogr aphy (hexane-EtOAc = 3 : 1) to give the

title conpound as a yellow solid (0.33 g, 63%. 'H
Met 400 MHz) 6 12.25 & 11.66 (s, 1H), 10.46 & 10.13

, 8.58 & 8.55 (d, J=8.8 Hz, 1H), 7.11 & 7.02

N-(SG(dvcldpzroﬁylslmea&ws-vB Md&lxﬁr@‘ivnmm@_ 4.70 & 4.48

29:}; so%mcpf ”ﬁpﬂylgfgégo 3 ]iggfqu%lggy'_gzolel\-/ﬁcar%%xﬁafe (1.00 g,
4., 49(11%106 ik @Elgyl O wasoblcaRY [78d‘@ rBulli @y M BHE 24 15 HehdlPwas

ol To a m xture of

added (Eepmnsdn bt e 3esuitingoolutiodivee stived 8 3§, min. #3781 4 salytion of

s TR B it O T A DG i
was Sl for Bhginyk ) 78 taand tHed 1 re@otion. vk warilell ta 0 °0, &ad s'fihted at that

resul ti ng@reactl on mi xture was stirred _at 25 C f or
tempesafies. for B mi| The raaesion s dBendhyd Fith@dalNHew! %m‘oe%%th VEIOAC

¥ X?’Rtnlﬁ h%?ge(rgg iltlons wekd (%edeé@%?ﬂ%%?(%{; ﬁ}:to eg%}ﬁi ORbEAted. The

ul't¥ng residue was puri
resultiig@iiak egheppiicddiax e B catd °F, and N-trimegip@lylinedazole (0.5 ml)

title nmpound
was addnsh @?g gt%cg@ygsﬁ%éjpbg(g ol gébge cogceq{trayég. The resulting oil was
purified by column chromatography (DCM-MeOH = 100 : 1) to give the title compound (0.10

g, 12%). MS: Calcd.: 236; Found: [M+H]" 237.

Method 32
6-(5-Cyclopropyl-1H-pyrazol-3-ylamino)-2,5-difluoronicotinonitrile
A solution of 2,5,6-trifluoronicotinonitrile (30.0 g, 189.8 mmol) in ACN (240 ml) was

prepared in a 11 3-neck flask at room temperature and then cooled to -5 °C using an ice-salt

bath. An addition funnel containing triethylamine (29.1 ml, 208.8 mmol) and a second
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61% . 'H NVR (400 MHz) 6 8.96 (d, J= 7.6 Hz, 1H), 8.46
(d, J= 8.4 Hz, 1H), 7.45 (m 2H), 7.15 (m 2H), 6.81

W@ do6d82398. 8 Hz, 1H), 5.27 (m 2H), 3.80 (m 2PJT/GB2006/000334
Met hod 30 5 104

(S)-6-Chloro-N-(1-(4-fluorophenyl)ethyl)-3-nitropyridi

sy R UM Lt BT Byt e s
mmo@ BACNY140 1hl) veenbydealien OpICKe(128ctivh)flaskhels t(addﬁd ml of

trlethgﬁ%lil;le g}fg% @@djeglrél%gtk%ogr@%wgﬁﬁzt %5§{Qt1gﬁ fhwﬁqtg)hvézgla%owed to stir for
5 mlrgtfb];l&%h @I the %émﬁ’taﬁ%us]fﬂom% 8dditleosiak kMBS g i8EMYEehine and 5-

tron and the resul ted cake was washed 10 with
cycldﬁt@‘j«t wzp)yraml -3-athipe solntipm etda fatd slowtenoughso keer Bitintamaly

o faB ) ey S O SRR, AR OB e
stir f&rll_ﬁ Ké‘ur&t 0 ?%whﬁﬂ'bd\“ﬁ@lz({ ﬁ%ﬁnyﬂﬁlerﬁl ﬁen‘fﬁne(d;i and ’Ehe lezﬁ:tlbh was
ﬁltergd—l)hro@hgllfr(t@d funnel The mmmmigg sogdgvyelleﬁyashg;g w1t@ Oggi ItxéN (3x 100

ml). ill-;? %olépgp%tbc? g%l)s/ lﬂ‘ile%d}/l%é Flg(g%rﬁ/]aguuw forgo minutes to give the title compound

(25. 26g di1 bA) ot etpyras tlied-va it fuethér gaiﬁuanom lﬁmetsz Mk, CD3OD)

57.8; 7a5“m”x§,91m§ré%'y %spf P01 s, 1R 25 Bt SY7h TE0.73 (28D,

24. 15 mml) was added dropw se

MS: gﬁg ’res ng rF%6uf| on was stirred for 30 mpn at
-78C Asolution of 20 2,3,6-trifluoropyridine (0.46

, . 3. 4mml ) in THF (5m) was added, and the resulting
_EﬁdjﬁMet ion was stirred for 5 mn at -78 C, and then the

(S)-1- BB bRy IRR - 28 Qna 0 C and stirred at that

tenperature for 3 . The reaction was quenched with
aqTo G lutnchf Q&}neaebutyin- t-t5-Bo@apyridig-2xyxghytgrbarmafe (Method 34,

123, B0 25 BT 05 i PG RARlAB Bg. o
ma S e at'Poo ot BYibais! 'Yhe $61 a€removed
d(I)STﬁQ%E{c%QnWa% @ (p @o ARG érk t BYbais! Yhé soleas ol

25 was added. The reaction was stirred for 20
and 50 m] oﬁsaﬂumwémo@@m@mrbmaé@waWedeBm refHEnS pqueghssolution was

extref ge“ L ed b 6th %Mgg%%ﬁéggmﬁ%uﬁ%%%%u&& %&/e the title

comé&@»d (E@lorgd 98%V&&ﬂ>d1e 3170w mt‘mpmﬁz(m MHz) § 8.44 (d, J=2.8 Hz, 1H),
cIo rop razol | am no)
7. 665m iLF), woibhn,cl&l)l, ﬁ@m(q,r T 6. 8/Hrsdﬁ§11 %(bafZH) 1.26 (d, J= 6.8 Hz, 3H).

tr on|tr|Ie (30.0 g, 189.8 mmol) in
Msiéifcf Af‘(S)E‘? wﬁgﬂepared in a 113-neck flask at room
tenperature and then cooled to -5 C using an ice-salt

bath. An addition funnel containing triethylamne
Method34 i, 208.8 nmmol) and a second WD 2006/ 082392

(S)- P%I %@gp??lfﬂggr%ggégmlé)gl;&Hﬂ'c&ﬂb%atfeunnel containing a

razol - 3-amne (25.7 g,
208h8 solution of (S)-N-(1-(5-fluoropyridin-2-yl)ethyl)acetamide (Method 35, 11.0 g,

60.37 mmol), DMAP (1.48 g, 12.07 mmol) and Boc,O (26.35 g, 120.7 mmol) in THF (100

ml) was stirred at 50 °C for 20 hours. After cooled to room temperature, lithium hydroxide
monohydrate (5.19 g, 123.8 mmol) and water (100 ml) were added. The reaction was stirred
at room temperature for 5 hours and diluted with ether (200 ml). The organic layer was
separated, washed with brine (100 ml), and dried over sodium sulfate. After removal of

solvent, the resulted residue was purified by column chromatography (Hexane-EtOAc =5 : 1)
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nmmol) in ACN (160 ml) were placed on top of the

reaction flask. Atotal of 5 mM of triethylamne was
w@odweds3at ckly dropwi se to the reaction. The rPReD/GBOIV6/000334

was allowed to stir for 516in, followed by the

si mul t aneous dropw se addition of the remaining

to gNe'tEé hid ashpsinand a%até ﬁnmsm@lrg@x' g, ol HYERRAR @40@'1‘1/1?1‘%) 8 8.46 (d, J

solution at” a rate sl ow enou eepthelnterna
= 2.8 & dFRA L6 (rat LD 7 B6+T0Mt G, QH)Uﬁxéﬁ (moti), dt3 7o, V), 1188 (d, J=7.2

0 | lowed to stir for 1 hour
Hz g?ng§ Eg?am24@ﬁ§ pﬂﬁmﬁ@ﬁgggrting mat eri al renai ned,
and the reaction was filtered through a fritted
funnel . The remaining solids were washed with 0 C ACN

—'&9—1‘3—100 m ). The solid product was then dried under
Y i x SNyt &5 ae,m%%(gethe title conpound 10

w t hout further

prN—(l Qﬁﬂumﬁpyﬂc&inlﬁ\lﬁ)wﬁlﬂﬁ@achﬂﬁndém@)d 38 11.84, 963 I7rhr{ol) in MeOH
e L i TR L6 - P TR A A N

(v p T ergiEpa B ksl opate (0,441 2,061 monol. e gglion

wasdfansferred to a high pressure bomb and charged 150 psi H2 The reaction st1rred at room

te %’Wé LNty ba%%yaﬁdgrggdg %rggs\ry? ?éqn]nzijéd A Ca()ruera e solvent was
rem@@éi'ﬁﬂldhﬂ fedh1RRREISOWHS hrhddR colimn Ahildma ﬁ%?apfllg]IE{OAc) to give

The reaction was stirred at roomtenperat ure
the titbeieampoling as o whitetsolidi 9.8 end@8oé) 'HAMMRS@OM ML) Shid(Bi/ed2.4 He,

T T AT N R X

L. 85j(fs' ﬁQ) Q\Bar(dsﬁg '7LE"H§ bﬁﬁ)aM?S @&ﬁ:dcqrggeﬂ;lﬁﬂt PQ+W 1%k Enﬁﬂ’cﬁ)menc
conpound (7 g, 98% as | ow ol |

excemmet(eme ﬁP@(B(CMra(mk 1457236 O@(Mi@ﬁ) 953%6e( M

1H), 7.53 (m 1H), 4.01 (q, J= 6.8 Hz, 1H), 1.94 (b,

2H), 1.26 (d, J= 6.8 Hz, 3H. M Calcd.: 140; Found:
Met[hM!le+ 141. 25 Met hod 34 (S)-tent-Butyl- |

-fluorop)ri d| n-2-yl ) et hyl carbamat e The sol uti on of

yiL -yl )ethyl)acetam de (Method

and %0&%’?%@18@%1 (T, 2R ot Brnerd GOl 170 ml of

anhﬁdrbﬁsr"BHF ahd débléd o0l °C.5-Rdfdpicolihb@FilcQAtREd 8D, I3WEN425.82 mmol)
erature, |ithium hydroxide 30 nonoh drate (5.19 ¢

in Tﬁf 180 ﬁ‘ﬂbW)‘»S athigd Wearerisq. The rerctionwassti 0 °Ch®r 30 mmut’es then

a3 BEME G S5 TR SRS Sk 8RB v

add&ﬁcﬁ@f)ﬁlsé dt 0 vashfel dittbnbiHeRBactidf Qvamarm@dﬂg) I@Binet@mﬁ&%ﬁlre and
sodi um sul fate. After renmoval of sol vent,

stirrp sluiopeidemperiiue fandshopes: Sﬂﬂumed)gbduml brmrb@hato rsahlugn gshpl) was
o BB B B0 Ao ds T BV Ba iR ummiroyan e sodiom
sulfz}(ﬁth LftyrabhmovalOf kolydad, thedesuBddResidhb vy BufiA8DbMEEIME 8. 46
chromatography (hexane—EtOAc = 2.5 : 1) to give the title compound as a white solid (26. 6 g,

35%). "H NMR (400 MHz) & 9.37 (s, 1H), 8.57 (d, J = 2.8 Hz, 1H), 7.81 (m, 2H), 6.01 (s,
1H), 5.52 (s, 1H), 2.08 (s, 3H). MS: Calcd.: 180; Found: [M+H]" 181.
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= 2.8 Hz, 1H), 7.69 (m 1H), 7.35-7.41 (m 2H), 4.67
(m 1H), 1.37 (s, 9H), 1.32 (d, J=7.2 Hz, 3H). M
w@adoeais239240; Found: [MrHl + 241. 5 Met hod 35 (B)HGB2006/000334
| - (5- Fl uoropyridin-2-yl)et ksl )acetamn de
N-(1-(5-fluoropyridin-2-yl)vinyl)acetam de (Method 36,
Methbd®B7g, 61.1 nmmol) in MeOH (120 m) under N2 was

dded (+)-.1 2-bis((2S,
ﬂ@%@%w phosphol ano) benzene f
(055478 SRR AR 00 ie) 528 1] SHTRRARAAL, 137BbFon gine

cyamde 603 ghB4;3rrem9l)r élph@'(pﬂplﬂ)ﬂ;ﬂlmdiﬁlrrgmﬂle 1507 gs21.Haamdlh @réd Pd,dbas
065 {6 a1 qﬁéﬁﬁwl(QQO B Abeates ot 95 oL o3 hawe. Aftr
cooR@hy ?Jbtm Watherdt UG’ i) Vend &Eéfl %ﬁ?l&@e\?&dﬂﬁed\%e splid formed

purified by co urmc orratogr to gi've
wastrempeeddunipiduation asd washedlv&etlﬁsjherc(m@m& The 88hic 1dydr MR separated,

was‘l&cp wi‘y';;%%e/ ?Zé)g) T‘Snagg gﬁled gves @0‘5%’81 suﬁf'_geﬂrargi %ergragé]q;ﬁ%teg removal of

solvéir& thedeiited E’@mcﬁié)was%’iniie@ 5¥6§1un§1"@lmorﬁat§§raggy (hEXade-BCM = 1: Dto
3H). Ms: Cal cd 182; Found

glveﬂhaﬁtle epmpound asacwits i €49 7% )b H*IFMR: (GO MTad) (5881 @, J=2.8

{2 E IS e S T R G £edesmases tro 10

solution of MeMgBr (170.3 m, 510.98 mmol) in ether
was diluted with 170 m of anhydrous THE and cooled to
Method385. F| yor opi col i nontrile (Method 37, 53.6 g, 425.82

| | E ﬁ g_l Ma added dropw se. The
di motmmuomf@@mdrdﬁeoﬁﬁla acui\@m woamllimﬂﬂ) 191@3@618(260 EHI) was added
was W se

N O e o 4ioh B PAEhioute 1 e, 168 e ¥ CLBimebpiaiaopopyl)-
, ur.e

RS By R S A OER T 1 e

The mtlommedreamt adbotwed ¢ etit awrddiln teinReat(i2 fsr POBourh.)The tB&tion was

Af t
R TIOT R O A TR A (1 A

;ogdgrit\f&e?@dtl irr]ﬂe'ﬂ;htclutg Pl;l&'(;@gﬁn&pkﬂglﬁ%ﬁﬁ% gﬂtgﬁéﬁ%% EE d‘ﬁy % %ﬁiga 631 fitStion using
t

SRACMA INReiva 0@ 243590 Bobte@wyi¢ld) ofithy ntls c&ﬁpémd JENMR: 8.48 (s,

A (D Baq Sty Cioy 0 1o 825 (53 s

2006/ 082392 PCT/ GB2006/ 000334 106 Method 37
5- Fl yoropi colinontrile 2-Bronp-5-fluoropyridine (93.0
MMS mmol ), Zn dust (8.29 g, 127 mol ), zinc

2 ool ol 24 L) e YLD RRN, ARl Er pfene

Z1. 1ol )- an
The crude 2,6-dichloro-5-fluoro-4-iodonicotinonitrile (8.0 g, 25.2 mmol), EtsN (33g,

32.8 mmol) and 5-cyclopropyl-1H-pyrazol-3-amine (3.1 g, 25.2 mmol) were placed in ACN
(50 ml) and the resulting solution was heated to 80 °C for 24 hours. The reaction was cooled
to room temperature, filtered, and the resulting solid was washed with cold ACN, dried, and
collected to give the title compound (3.0 g, 29%). MS: Calcd.: 403; Found: [M+H]" 404.
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5 (9.68 g, 10.6 nmmol) in anhydrous DVA (300 m ) was
heated at 95 C for 3 hours. After cooled to room
wo esopesabure, brine (100 m) and ether (500 m PCTWEB2006/000334
added. The solid formed wH¥ renoved by filtration and
washed with ether (300 m ). The organic |ayer was
Methegagoat ed, washed with brine (200 m) and dried over
SOdI um sulfate and concentrat ed. After renoval of
or3-fle anemiilejue was purified by col um

ggﬁp‘ Bogugn e ?dm‘f%&?)é@ 059 s 7 Pundt o Qiph'a P oC wes
addM—}z )oufyll&hﬁﬁh (x5 MlhexaRes3 154‘|anréo'l)-|)agd gleékb}_lﬁﬁbﬂ i;vaé 'Stlﬂ'ed' aﬁﬂ’@ °C for 30
an

od
mm%*gs ﬁge#}tﬁl&%dlﬁomﬁgw dpalwian e ther ?@ﬁ%swly ﬂsopmseato a-78°C
solul‘ﬁgh W Q{G?dl@ﬁloﬁ) -5 ?lﬂafﬂogmg g&gﬂ}\l‘é (()ﬂf:d) %52}1191’11%;0&?0)()/ 626 5g,104
mmp) dn TEW @75 dd). (Upoﬁ cgmpMoB ofithel a)idmon the reaction was allowed to warm
3-Di net h m no - N-eth odj.i.m de
slov%/r o0 1o péga 1§52 s?%d Bt 1pom mp e ?qrelgﬂ}guéqn@eaqu%ls 10%

Na,890; sbﬁ@lommo ml) J&%dﬁ@@&ﬂd @8 réHcﬁBﬁ‘ Was %c@édl Wi AR (3 x 300
stir at roomte erature for 16 hours. The reaction

ml).iehe copinadiqresdeltiagtions veeredricd eweeNe2S@y; Sltetet], angrtlien concentrated
Na2S filt
to e RTHfe (fTuntDs S b R PASLpoRR P e it oS wl Bt

purifivatidni ed by a silica gel filtration using EtOAc-DCM
(4:1) to give 7.2 g (55%isolated yield) of the title
conpound. '"H NVR 8.48 (s, 1 H) 8.21 (t, J=8.29 Hz, 1

Metlﬂ},dzﬂﬂ (dd, J=8.29, 3.01 Hz, 1 H 3.54 (s, 3 H 3.27

. Method 39 25
J:MMJmobwvldnﬁmymmabmﬁﬂw am no) -5-fl uo

0 B G 5. B e e CRISHEIAG oh 63 ol dgrigthylamine (0.83
g, 8 inm%olﬁﬂi’A)GN B0o3M)6Bo%: Fas aRiRdS-H0R gl)-lﬁ-g@razzgl -3~ ammﬁ: SO 672,69

"én cl opropyl -1 H-pyrazol - 3-am ne
mmv@ér egkation Was siapd ai G fdr)l lewd at mmhqmmttthm@astmnmmwred

eSO 0 8 D L 5 PR st compoune

(0.44 @529%). DS SOd1ed): 2855 Fema Rt h3gol d ACN, dried, and
30 coIIectedto give the title conpound (3.0 g, 29%.
MB: Cal cd.: 403; Found: [M-H + 404. WD 2006/ 082392

g% §82006/ 000334 107 Method 40
chl oro-5-fl uoro-4-iodonicotinonitrile To a
2,5- Edluurom{ SafopdopaxgpliFdpytaact-3relafriifo)dicatinddtfilemol ) in THE

ded |1 h
el ot ot et ree s sl G e URS SPD g thethylamine (2.5

g, 24. 7 arfrolh f ABK ?o%w Wt ®eC whb dee'dtShisH%P\rA)Pé)if Pﬁfpg%g@éﬂﬁne (295 ¢,

sol ution was then added slowy dro
20.9gomab)iie A@Y (15, 1) dTehieactionswdd stioredrat @ OF foranbdurj dteviidiOpdint the

reacfl B it ey B L et it ROBRE A bt e combinea

organRadctions Wae dlell QWBONA,S0)BfiM8red, and then concentrated. The resulting oil
was purified by column chromatography (DCM-MeOH = 100 :1) to give the title compound
(0.48 g, 9%). MS: Calcd.: 279; Found: [M+H]* 280.
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slowy to roomtenperature, and stirred at room

tenperature for 12 hours. An aqueous 10% Na2S2C3
wa@odoanssm (500 M) was added and the reacti on MEEGB2006/000334

extracted wth EtCAc (3 x 880 10 m ). The conbi ned

organic fractions were dried over Na2S™, filtered,
M_J&ﬁa_"@e élﬁﬁr@@iﬁ/@mﬁocredwd to give the title conpound
i d ”Bn was .used wi t hout
2 0 Py AmRO JNEcotinonitrile
2, FoerDlBﬁltytll Gr(e @aﬁ&a mlhmbmbyhmrzaﬂglm&w RBp9Bd8)- £8P ole-1-

le To a s

Carbélea@ (Mathadtsh éﬂﬁgoﬂ ?mmoi)r weeplagedlind) CleL (306m)la) raond

AL STV PO By B 2 Bl o By i,

upomh})letld'mef the addltlolm ﬂlb&ﬁa(ﬁfﬁ)h g dllawe Dt st $or oh 'cﬂﬁﬂ{onala‘}O minutes.
int the r(&}actlon was filtered. The resultin

The geacf iop %g CopeEnERed o HyRess.rnddissokyed auDEMI (30hilpwithd nmmmal
amog%t\gﬁ‘ BE%G;IggSﬁﬂ )&o Eﬁ?’%g%ﬁgﬂtyz%b%ﬁ: 3 uious@olutlon of?@azﬁ& (300ml)

was gddgds anothe r@c’(lsn wa e ghirogbwigerolislly @Mfa’i)zlﬁinu&s The layers were allowed to

B T TN i
resulting eésidtleards@urtidd 5./1th?e'élc9DC§f'§+EBf9§m5 @1}11) nﬁ&% (a%g ﬁl{ﬂeg\%mémmg

0 C was added 5-i sopropoxy- razol -3-am ni
solidygasgvasheq yith D (AdNnd1dsiedity givetties fittoatimundis. 5g; 17006)eMSAtCaled. :

279- g: Fmi ?é{HJH]t gg at which point the reaction was

water (50 m) and extracted with DCM (2 X

50 m). The conbined organic fractions were dried
MetEVE] Na2SO4, filtered, and then concentrated. The
€ ting 0|I was purified by colum chromatography

.n Ieu(r:lo und 30
1 + 280. WO

(22'Pr?ﬁ reﬁgamopmﬁ@gzm@ﬁw@%a%uﬁ& fgﬁegmmg@ IOigg 4r80mm)c()1) and DIEA
O 81 PR 5 BY G511 s asdsgi exciansom L pymmgol3-amine (2.3 g,
19.3 511‘1((5) a¥er@rcBo® Wik bl R dCdfoP%g}e%{# a%]vglﬁ):h ﬁ?)lng%g "R was

-1H pyrazol e- | - carboxyl at
cooled 70 goayp Femperatsrersind cencantra®AN @i g isidud s iluted with 10 i
(16. 3g,. 447mo1)

. lu
ACN, BIRTREINLE cfor DR tho® Etrec s hem ety st it
cold AR, deled amwmlhb@d&@gﬁkltmlﬂ@&n%duﬁw@6ig B0y 1\f1§ts’ A 294;

Qnal 30 m nutes The reaction waS concen
FOUH?%@T@ and dissolved in DCM (300nl) with a

m ni mal am)unt of MeOH (5nl) to aid solubility. A
saturated aqueous sol ution of Na2CO3 (300m ) was
Methadddd, and the reaction was stirred vigorously for 30

2560 S Hhe layers were allowed to 10 separate, and
H#@@P%W’-ﬂ@ti on was dried (Na2SO4), filtered, and
C@Uﬁﬁﬁéﬂs‘?&rﬁﬁ:Z,ibfiﬁchloronicotinamide (Method 45, 2.3 g, 10.2 mmol) in POCls

(20 ml) was heated to 90 °C for 1 hour. The reaction was then cooled to room temperature,

and the POCl; was removed under vacuum. The resulting residue was taken up in DCM (50
ml) and ice water (50 ml) was then added, followed by the careful addition of an aqueous
solution of Na,COs until pH 8 was achieved. The organic fraction was then dried over
Na,SO,, filtered, and concentrated to give the title compound (2.1 g, 80%) which was used
without further purification. '"H NMR (400 MHz, CD;0D) § 8.54 (s, 1H).
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resulting residue was slurried with cold DCM (appr ox.

50nmL), filtered, and the remaining solid was washed
wWoaoa/083d2 and dried to give the title conmpoundPCBGB06/000334

7099 . Ms: Calcd.: 279; Found: [MHl + 280. 15 Met hod

43 2,5-Di chl oro-6-(5-cycl opropyl
Metlidﬂﬂe(zkbémﬁiwelmodaduja)i cotinonitrile To a solution of
9 5.8 itrlcloron cotinonitrile (Method 44, 1.0 g, 4.8

: €. 81 g, 6.2 nmml) in n-BuCH (5 m)

wa [

Sr@éﬂﬂﬁ@t@ SYch 9t t@ﬁé/dhl&hh@éftﬁ@é@é&%p?"%gﬁ gxﬁgnr%l)gn MeOH/THF

e r eact I ONn was
(230m1m3§), mlc)twamddem 06 dust (418 gr 6218 nimol) slew 28 0°0unddhé @uturated

Nui Q3PN RL ol B RS 26 Areihon O apian e o eioatpdcht the
reactioh islcongiléte. grd’t‘lﬁaﬁ:@'NI@ﬁ)A@%luﬁdN ('I@G‘ Was Ecgfeﬂ t ‘:Hetn%g ¢ and the

washed with cold ACN, dried and co ect to glve
mixfure was alinwrsiadtit @1 reomgemp@efure B30 @zihvtes. ThZQﬂaxhuEwam ﬁltered and

was MR AR P10 K2 A1 AoRSS Bifs et it prige and drd and

conénfrated té pivblacoldiIsCO (Rﬂ:!iﬂlﬁl Purfi idion Gaddihe 2iti3 CGmp$Qr1d2(4 63 g,
n POC1 was heated to 90 C for

71%i7hé{£\1é@%(¢]aﬁl3\)&§9ﬁéh 1ddel ed to room t enper ature and
t he POC13 was renoved under vacuum The resulting
resi due was taken up in DCM (50 30 nl) and ice water
Methb@481 ) was then added, followed by the careful

agdj Ei on  of an aqueous solution of Na2CO3 until pH 8
2.5.0; organic fraction was then dried over
Na | .
8 SRR R 5, e
dioxpoe (0ol twas mddeHirbpaRis¢ 4600 fvﬂlzmn@&@hy&o&d% 428% NHHh-water) at
2006/ 2 2006/ 000334 109 Method 44
0 Cv\gp?%?%&eg} ?,ﬁ,tgg é@(ﬁﬁ@:} t e regctlon was allowed to stir for an additional 10
mmtﬁesT lah€ HeReRFLAQT Wit DN h‘% T)Om? 'FI‘RJ &%ﬁtgﬂecp&gimﬁ frac’u(frss were

2, 4 5, 6- tetrachloronlcotlnonlt
dried ﬁqu@taziB@Hﬁlte(@ls ardl ¢@@entratdd tnesveatic ede zompomdsaz Y 4.100%), which

Wasgsqd%ﬂ% "ﬁﬁ{e f\t\A at OC and the saturated 5 NHACL

@™t he nixture was stirred for 30
m nut es. TLC|nd| cated that the reaction is conplete.
Sat yurated NH4OAc solution (180 m) was added to the
et re and the mxture was allowed to stir at room

254_@ by r gai nutes. The mxture was filtered
nhtefin i Et OAc (500 m). The filtrate was

vva&“h ed;uspehhob bf g, anthihrordchtancadd (Mefhbd 92;1 3 th 1®2 Yendl) in
i fication gave the ti

1500 gol
DCY] Z#p@%?rﬂﬁ f‘zodn fatmpu raﬁla%ie alyhoRlqridedd: §)g, 26 4gmogl) @ad 3 drops

of drd DMF. After 30 minutes, the resulting clear solution was concentrated to dryness to give
the title compound (2.5 g, 100%), which was immediately used without further purification.

Method 47
2,5.6-Trichloronicotinic acid

A suspension of 2,3,6-trichloro-5-methylpyridine (Method 48, 11.8 g, 60.0 mmol) in
water (400 ml) was heated to 100 °C. Portionwise, KMnO, (28.5 g, 180.2 mmol) was then

added over 12 hours. The reaction was then allowed to stir for 2 days at 100 °C, over which

time an additional 10 g of KMnO, was added portionwise. When no starting material
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Met hod 45 2, 5, 6-Trichloronicotinam de A solution of

2,5,6-trichloronicotinoyl chloride (Method 46, 2.5 g,
waeoog/osaset ) in 15 di oxane (20 m) was added drPEIMGB006000334

10 mM anmmoni um hydroxi de (E®% NH3 in water) at 0 C

Upon conpl etion of the addition, the reaction was

remainedy\the hotaeadtion was rﬁliaredad/dsheldmﬂi hdltQvatéri (R bt 2Sml) 28 the resulting
50 m ). The conbi ned

il G O PR TophS TeRE eI rebie A AONe IS Gt PYp dhencctracted with

EtOaRY3 &OImoenl) | AdeRed Qndtiteitd 18 4 tﬂdﬂxﬁvﬂﬁﬂg oﬂ’ﬂg?é ﬁ %lution was
100% , whi ¢ch was used W t hout™ furt pur

therpgpoiashth FCamd adjusted ta pHth orith. ¢ & HidbyT heahklﬂﬁmgiﬁ)leON@ then

d (Met hod
collgc’z;éd)@pg h%ﬁoﬁ%w%shmﬂtgm“ %Ié?/lgllfl(;gltll Iocgé?é: I compound (25g,
18%)ehqevastugsewitasut #dded paxabatlonchl ori de (3.0 g, 24.4

nmmol ) and 3 drops 25 of dry DVF. After 30 m nutes,
the resulting clear solution was concentrated to

Met&ﬁwqgss to give the title conpound (2.5 g, 100%,

was i mmedi ately used w thout further

2, ,Qﬂlmhﬁom&mmhylpmm@d 47 2,5,6-Trichloronicotinic acid

f 2 6-t hl or o- 5- et hyl pyri di ne
(VA e RS OSed Miigre o Dt peritine iraond Gdhod 49,460 g, 118
GiyaP
e ok SaARR VS Ay tRRd«d 0% B Pbif e
temperathresfor 3hewrst Bhestesultifigsol@tiatayss then ﬂ:@cﬂe(ﬁo Ieuﬂlrtefﬁﬁéﬁﬁlre and

na 0 of. KMO4

slowh PRnER oAt W fesnbineiburaipif s BRiat. Nhsobuhosbser, and
driedThe CBRODH e whi thenh 988\ H8H zed ﬂ@ml'h%l N3 Holeum

filtered, V\Iggﬁg%ﬁwt hotée\}ry/ater r%slrh? gﬁ)[t{ﬁQ
ethey ds ) io E?g’ethqillfilermr@qmaé(h] S@V\ék%lo cool to room

tenperature. The aqueous filtrate was then extracted

with EtOAc (3 x 100 m), and then concentrated to a
Metﬁ&im vol une. Thi s agueous solution was then cool ed

0.C. nd adj usted to pH 1-2 with 6.0 M HCl. The

3Mt sthenSCoIIected byflltratlon

\é\’gﬁ;prhg%%ig'nto? 1—%9&)9 (%&ac?ﬁ@%m\?\?ﬁ% gxazpp fl%fxf,c:'l.}gl[tnle (128.0

g, 1184 mirfapl) atais csm*redvﬁtrboxd térﬂpé}aﬁre An aqueous solutlon of ac(:jetlc acid (100 ml in

o R P ok et U ermeton
heatelit00 30 °C¥3:81 héWOThe ﬁﬁé’tloD C)}g& tﬁé?élg&v&]ﬁo £851 B0 tdPerature and

slowy heated to 150 C and kept
filtered to remove solids, which were washed with acetic acid (100 ml). The filtrate was then

concentrated until a residue resulted. This residue was poured into water (0.75 1), and adjusted
to pH 5 with Na;COs. The resulting solid was collected by filtration and washed with cold
water to give the title compound (101 g, 67%) which was used without further purification.

Method 50
(8)-1-(3.5-Difluoropyridin-2-yl)ethanamine

To a solution of (S)-tert-butyl-1-(3,5-difluoropyridin-2-yl)ethylcarbamate (Method 51,
2.05 g, 7.94 mmol) in DCM (15 ml) was added HCl/dioxane (15.9ml, 4 N, 63.5 mmol). The

reaction was stirred at room temperature for 3 hours. The solvent was removed and 10 ml of

saturated sodium bicarbonate was added. The resulting aqueous solution was extracted with
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tenperature for 2 hours. The resulting solution was

then cooled to roomtenperature, and slowy poured
wonie/082382 The resulting precipitate was filteP€dGB2006/000334

washed with cold water, andll dried. The resulting

precipitate was then recrystallized froma m xture of
etheEt(ﬁd—lﬁémlyglcbnemoizEr sodhver SL(Iﬂate arﬁi) coh@erﬂtaﬂdﬂ tblp@velthé tile compound (1.1

ound (11.8 51%
AT FH)PPI&YEB?W T NMR&GQQMHZAS%}QM ére 200 HizpH) 7.85 (m, 1H),
423 %63/ peh%Hﬁ I?dn t rlﬁfqrﬁ( (98?0 6.8z, g3H)1%S4 Gt y15§gEound:

[MAHT A5ed at room tenperature. An aqueous solution of
acetic acid (100 mM in 32 mM water) was then added
dropw se. Upon conpletion of the addition, the

Meth®a&iii on was heated to 130 C for 1 hour. The reaction

~—was then allowed to cool to roomtenperature and

(S)-teri-Butyed-(B5- dlﬁmevxsmmz;lsbethwmrbame vvashed W th

acet ac e filtrate .

o e B S STRC - mpurivioatsy DedyDAGHHGnide GYigthed 52, 2.0 ¢,
9.9M@: {

g oyt o b 8 BT
wasfstifred at 300 @méommeﬂfbﬁt tdolingt@roonateatpetaurg) Mﬁuﬁlhli’ydromde

monphy{irﬁ’gr({']gg :l) ?Q:él()lﬂl? ancf@(fﬁ% gbggﬂ Wvgg aclljdse%qu\g\g ;eggtlgn was stirred at
roorh WmperAtdreFoPl $ REBBYTd WhithZvaklal8IGRA T 0F m1y hd Brdinic layer was

sol ution of
separated, tiashedswitly brine (39, Bl dinfl idied opsrrspdium @ fate) Atftey tetaovhbof solvent,

o STESARS Byt 9 g ST (R AL i

the tittacinpoRndasa sblbiifled oflt (20 108 ﬂ@%ypﬁf 1k gxob V) $845 %s 1H), 7.87

The sol vent was renove O m of turated sodi

(m, Bk drddddal & MeBz 480.et92 fthel Hed BH (6, )at,02 6dys/ =S BLUHH, GH) MS:
{ # 06/ 082392 PCT/ GB2006/,

Caldfy 2§ ARG B My Tho, BrigRiod <5055 a0 dr oo PRI 4rhiralpal
ADHEAECO,MEOH), 93@ %eet he title compound (1.1 g, 88%

as a pale yellowoil. 1H NWR (400 MHz) 6 8.46 (d, J=

2.0 Hz, 1H), 7.85 (m 1H), 4.23 (g, J= 6.8 Hz, 1H),
Metﬂo@@ﬂb 2H), 1.27 (d, J= 6.8 Hz, 3H). Ms: Calcd.:

Found: [M+H + 159. 5 Method 51

(8)-K%) 3. eiflBotoplridiné2Bvl)ethyl)acetamide
et hyl car bamate A sol ution of

: (S? o P RiPR CE N TR b ropr Gty y e yneyraice BiPid 53, 2.2 ¢
11. 1&1&@61;) aVROH @zoomg und&*l@zgw%%idéd ﬁ%‘? bﬁsﬁ@%ﬁ,ésﬂ%g?d nﬁ%hyl

, and Boc20 (6.54
phospholap@)benziecne @dcl@pCE@IGIE)ﬂmdlmﬂI)‘mﬂlmwoméﬂiaamuﬁbﬁdte ((gOI4Jg 0.111

P RRE B S SR PR 8 5% O

reacti®Bdtirtedrat Y6®n fhipefatéle@hd maintained inside pressure between 120-150 psi for

24 hours. The solvent was removed and the resulted residue was purified by column
chromatography (EtOAc) to give the title compound as a white solid (2.0 g, 90%). "H NMR
(400 MHz) 6 8.47 (d, /= 2.4 Hz, 1H), 8.34 (d, J= 7.2 Hz, 1H), 7.89 (m, 1H), 5.21 (m, 1H),
1.81 (s, 3H), 1.34 (d, /= 6.8 Hz, 3H). MS: Calcd.: 200; Found: [M+H]" 201.
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roomtenperature for 18 hours. To which was added
ether (100 mM). The organic |ayer was separated,
worwihesk3st t h brine (50 m) and dried over sodi POT/GB2006/000334
sul fate. After renoval of $@lvent, the resulted
resi due was purified by colum chromatography
Meth ne-EtOAc = 5:1) to give 15 the title conpound as
ourless oil (2.05 g, 79%. 'H NWR (400 MHz) 6
N-(183 35D {fmorobyidin/2-8Rvinfncetddide 7. 24 (d, J= 7.6 Hz 1H),

4.92 1.34 o 9H), 1.3 d, J=7. , \
VETo acairia of @ (3séamo§°[pwﬁqm§§§9th s OYipod 54, 125 &

72. 6%@@%&%& rgxghlg&%}*o glc)Ss'r'%hﬁolg, uflﬁaln%'svdef@d 4 %82 mmol) in

DMK Q)00/shal) trab 3dd3edtrmscb ((b(p)ynﬂ . (W-3Zny1|0))e"1fh@/te)am1t mixtete wagstirred at
a solutio

roonfeRIPERIYIS Jof. I s K5y HipiAd wigh S5t (300 Fthans g through a shor

pad 6@&11{330 ‘?Lhé ﬁltra@e %aQeorﬂzéntilath) the Peshﬁ@ﬂ/a(s PartiflohedBEt®eeMN200 ml of
was ad (+)-1,2-bis((2S, 5S)-2,5-dinethyl
EtOAh ans.’pﬁbmé nﬁgd@g‘n’@é wedium bicarbonate. The organic layer was separated and dried

overEsB 161@714su$tta LY. X n Od%\)en{rhlféel r%olfl%g%o%&%ae‘%g Ju?ﬂﬁh %y column

chroh‘faﬁigﬁéﬁ\& T(E&(ahélEﬁORb D Py topow the bidebomapoming ragzelﬁteléi»ﬂid (2.70 g,
he reaction stirred at roomtenperature an

9%WHHMMR:1@1@0MHZH%91§M%§ME8 Bb{delen2 93z, 150 12 (m,oer), 547 (s,

vent n ted
1H)’r eﬁ‘{éuéﬁﬂgs@pdﬁ ﬁ% ]e\/g@ cdgﬁ\l?ﬁhF&r% Lﬁgﬂg@phy (Et OAc)
to give the title corrpound as a white solid (2.0 g,
90% . 1H NVR (400 MHz) 6 8.47 (d, J= 2.4 Hz, 1H),
_Lthﬂiiﬁ_(d J= 7.2 Hz, 1H) 7.89 (m 1H), 5.21 (m 1H),
. N Jizd- 8 Hz, 3H). Ms: Calcd.

5006/ 082392

g%b;%ﬁﬁ%h%@?&ﬂudfbﬁwomﬂﬂe BI®.0Ng,( 7114 Bumol) in THF (200 ml) was
uor opyr 2 I t de T

NIRE AR (N g ) ”myla T TRl R s thib e reaction
was g@qecirlﬁ%to ?S)rg tan Fxt?{)%ﬁ)? h)s §gﬁﬁﬁg&¥(§%\%ﬂ %1&%%n§te%lutlon (50 ml)

was @d @, sxtracvedlswisldl ebtelr (T MB@ﬂlI @nﬂ) firied pve@ s0di8mnauibtate. ThHheolvent was

i e
mm{)Ng i bh KBk Ia&&bt'tggl 76 QOMZ 6 X dPlfn EOH (160 mihgnd \bvhﬁef @"0@111) was

S concentrate and"t resi e Wwas ‘fartl ti oned
heatbéamﬁnx 290G hrjursfThe E«Dl@mi veasdemOved angfdikitadyvish 8Qmd e sajwrated

o SRR i DR AN PSR B0 i i,

the dobednk (Va8 rdn@svied WBd YRS itRWol oﬁﬁ’d {Ws ﬁ@dtﬂﬂ&ctl}@m next step without
chr omat ogr aphy (hexane- Et 2:1) to give the title
purifieatpdund as a white solid (2 70 g, 19%. 'H NWR (400
MHz) 6 9.55 (s, 1H), 8.51 (d, J= 2.0 Hz, 1H), 7.97 (m
1H), 5.87 (s, 1H), 5.14 (s, 1H), 1.99 (s, 3H). M
Metholl®g8. : 198; Found: [M+H] + 199. Met hod 54

(S)-1-(5-Fluoropyrimidin-2-yl)ethanamine

To a solution of (S)-tert-butyl-1-(5-fluoropyrimidin-2-yl)ethylcarbamate (Method 56,
0.21 g, 0.87 mmol) in DCM (5 ml) was added HCI (1.3 ml, 5.2 mmol) in dioxane. The
reaction was stirred at room temperature for 3 hours. The solvent was removed give (S)-1-(5-
fluoropyrimidin-2-yl)ethanamine as HCI salt as white solid (quantitative). MS: Calcd.: 141;
Found: [M-+H]" 142.
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15 (Z- 1-(3 5-Difluoropyridin-2-yl)ethanone oxime To a
solution of 3,5-difluoropicolinonitrile (10.0 g, 71.4
wonwk)sizm THE (200 m ) was added mnet hyl magnesPaMGB2006/000334
brom de (61.2 m, 85.7 mol® in THE solution at 0 C
The reaction was stirred at roomtenperature for 1.5
MethodrSs. Saturated sodi um bi carbonate solution (50 nl)
et her (100 m), and dried
7 SaVGYRANGMEs 20 renoved. The
re
SﬂNﬁl é%%%r@gnéégﬁ% 91}9:%}1%%%‘3{1 %‘M\/I@@% 37,020 g, 1.09 mmol),
DMA(PG(O&OQ@ g 022 mgl,) aﬂdlBDGzO’r(ﬁﬁ() £, 207 FHn@td1 Y ih AHF 10 @b &vas stirred at 50

°C 19536 hoprSvor ol oo metated, Vbt Bt dgonobydiate (0,094 g,
2. Zﬁﬁﬁ%[}%ﬁ%a’cfr‘{% %‘l‘me?hé:ﬁﬂ%g NP e AL Gds sﬁg}fz? g‘E IWOI’J]t[ E%%%Jre for 9

(2 dried over sodium's
hou1§oEthen(3 O\/mB virae addeak O@adlctlmybr twak Is@a@attﬁm oueRbedvaith BEiRE (20 ml) and

dried bV &Ghuin DA it & vt (b hod b e Qu as o by
gVt sltate. ASEEfRQY wvznw CreRdirdrTiducTgagp

colusi dHrd)IﬁQtogxfa h (HexilggOAcl:J—OSr %) t)(; rgilvrre1 thclz ‘Igll’fle coxmo%unﬁyﬁs a (Fake ayellow oil

(024 &{ 196145 9K (480 METDS 5 (COIEY vt .03 185, A7) (umtED, 135

n di oxane. The reaction
G, ﬁﬁg%ﬁ%@é §4mrF8Wtw2#gTe for 3 hours. The

sol vent was renoved give (S)-1-(5- _
| yor opyri m di n-2-yl )ethanam ne as HCl salt as white
Met (quantitative). Ms: Calcd.: 141; Found: [MtH +
2 1’2_. 5_%& ﬁ- 3@_ ﬂ)%%gé 000334 113 Method 56
y aor opyri m di n-2-yl)
et M{[le(éﬂﬂamwpyrlmldln- -yl)v1nyl)acetam1de (Method 58, 0.10 g, 0.55 mmol) in

el N R R e sctan e
(cyclooRtatlicAByh (ﬁi’!ﬁﬁ@tﬁﬁu&%ﬁ&ﬂlaﬁeﬁﬁt’om 0.048 d. 5555 thihdf), )th\@élutlon

stirred ‘at C for 40 hours ter too to roo

was trapgienred torahigh prebsverbémpt ank chiﬂgﬂblﬁﬁ)msdHat”Hle(lﬁa@M sgrred at room
action .

Myttt p e e e T
coluﬁﬁ&hfdlﬁaw@’épl@d@QAcP 0%1’% &e'tﬁl\é%n‘lf&%ﬁn&&‘ﬂ%ﬁﬁft@ gohd’@sd%% 95%).

with brine dri ed over sodi um sul

' NNIR DG MR S50, £ 510 He 18 3edul + 0 MadFiuB 00, 1), 1.84 (s

3H), pluﬁ ( 2 Cei étJQ/ %‘Ilzgﬁl-lcjg %%%%;;f éa%g %g'{fncy )Ll(/l:_?gwll;%f)%cnfgtl?%erﬁexcess

detelgmn&[)% HPLE ((MRalpdR QA M5 C&)ZMeOH.), e ed. 24 (d, J=
7.6 Hz, 1H), 4.74 (m 1H), 1.35 (s, 12H. Ms: Calcd.:
241; Found: [MtH + 242. Met hod 57 _

Metheotd 58 (1- (5- Fl uor opyri m di n-2-yl)ethyl)acetam de

N-(1-(5-Fluoropyrimidin-2-yl)vinyl)acetamide
5-Fluoropyrimidine-2-carbonitrile (Method 59, 1.0 g, 8.1 mmol) in THF (10 ml) was
added a solution of MeMgBr (3.3 ml, 9.75 mmol) in ether drop wise at 0 °C. After addition,

the reaction was warmed to room temperature, stirred at room temperature for 1 hour and then
diluted with DCM (10 ml). Acetic anhydride (1.23 ml, 13.0 mmol) was added in one portion.
The reaction was stirred at room temperature for 1 hour and 40 °C for 1 hour. Saturated
sodium bicarbonate solution (10 ml) was added and extracted with EtOAc (2x20 ml). The

combined organic was dried over sodium sulfate. After removal of solvent, the resulted
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15 N-(1-(5-Fluoropyrimdin-2-yl)vinyl)acetam de

(Method 58, 0.10 g, 0.55 mmmol) in MeOH (5 m) under N2
woaweasiierl (+) -1, 2- bi s((2S, PCT/GB2006/000334

5S) - 2, 5-di et hyl phosphol ano}Benzene

(cycl ooct adi ene) rhodi un{1)trifl uoronet hanesul f onate

_ trans r

residfd v@eﬁﬂﬂmﬁ‘g 89 2a1utp %&%Jﬁggﬁﬂig{r&é% PigAcL 293 Pl the title
compemd as&nwhﬂte salidd0 48 g DEYS). 'HENMER éﬂlOOri\éHt)ﬂ 34 (sh dHD 58 95|' 3e2H), 6.25

(s, lgﬁfgsgé%v\%«j’ Zzle){[@ggﬁhﬁ\?gh@g ﬁ%‘r% ﬁ’sd E{%ﬁ&“ig ‘0 give

the title conmpound as a white solid (0.096 g, 95%.
1H NVR (400 MHz) 8.84 (d, J= 0.8 Hz, 2H), 8.34 (d, J=
Metho8 5%z, | H), 5.00 (m 1H) 1.84 (s, 3H), 1.37 (d, J=

51:16 8 Hz cd.: 183; Found: [M+H + 184.
—%ﬂ%@%@@—' = det ermi ned by HPLC (Chiral pak I A;
95:010R hiYeetave ?ﬁ?%@@harg&l Wi DRHEIcR& 5- ﬂuorcépynm1d1ne (2.0 g, 15.09

Fl uoropyri m din vi nyl ) acet am
G ey P B9 3, 06 e IS (061 8 | ARoRo, o cyamidy(1.15 g 981

mm%g@ng%l(%d‘g{‘@ﬁ%ﬁé% & ﬂﬁ%s gﬁg ?ﬁ%ﬂc \%%sﬁ«gxlgﬁﬁété’d‘arﬁi bagkfilled with Ny,

and Ahlielrogdiiintth9Ricetainide. Thaeial was wdanisd bcth PasdmbChemistry
t t d t t f 1 h
mlcwvg ;i%aaﬁ’clé)rr ggd }S}q:a;tqrf{ %C] O\a,l Qrfo%rtng,ﬁg?etggefhae)rlélgcg@g%lgmre gvas diluted with

Et0dRhd ”Lﬁe‘i’l%és&eaq%ltmbrmé Fhrle HHBL )THAR geﬂ WasYbfained and
portion.

e reaction was stlrre om t enper at ure
evaffayated tchdnynesartheddried rbmduelwhmplmﬁ@ﬂdiywlamegﬂ:l glmdimatography (By ISCO

ar bonat e .so n ( nd extr cte
CorghiffFherangeg sRoHIAS atditratids) AERREA Wi, 9051%&& d  Gigamy solid
I T\ I yent, t he
(1'5? 3 %gaﬁ%@gg&%@mgﬁm ke 3368/%% 334 114 resi due
was purified by colum chrorrat ography (hexane-Et OAc =
M (51 1) to give the title conmpound as a white solid
e g, 26%. 'H NWR (400 MHz) 9.34 (s, 1H), 8.95 (s,
2, S-Mhlo@ AR5 11(1e“thv111|7‘)~vpv1€h29133 (Iﬁamﬁid)lmc&lrib;n&f& 3H. Ms:
[cd.: 181, Found: [ MtH[ + 182. Met hod 59
5 rfﬂqmziyp&;nonm@bﬁféom flasls, iens iaddad IéS GAHmOmnlcm‘tl@@mﬁdv €Method 44,

5 5 SSRUNIA 2 S 5Bl U9 BB ENIEAL 83 o,

and (B@oﬁﬁ(s Gnl) dnddet BRdak at 79 ‘f((‘/‘fdﬂ?l@]iodf% (e 1RuBing $iffhre was then purified
nmmol ), and zinc dust (0.237 3.62 mml). The flask

by silégs @bd@g@a@@ra@hm (BistderiHarigan Bystem\psing 26- 73 eEtOAc/hexanes to give

o AEAFRi CBA 2SR B 5ok S RUTL B2 1)

2.291Q031D). fviS: GandwwssFoﬁhe [Meal]t pen269.xt ure was dil ut ed
wth EtOAc and then washed with brine three tines.
The organic | ayer was obtai ned and evaporated to

ss. The dried residue was purified by silica gel
%t ography (By I SCO Conbiflash with gradient

N-[FE{CAmiaoxhy] g dhesdpheoylahéthanbstiienanide e conpound as a
or %\?r{g F? oolnl) %-[(1Z)-N—hydroxyethanimidoyl]phenyl}methanesulfonamide (Method
62, 200 mg, 812 pmol) was dissolved in 15 ml THF, to which was added Raney nickel 2800

slurry in water (200 pl). The mixture was charged with nitrogen and stirred over 1 atm of
hydrogen. After 1 hour, MeOH (4 ml) was added and the reaction mixture was stirred
overnight. The following morning the solution was filtered through celite, and the cake

washed with MeOH, and the organic layer was concentrated to a yellow solid which was
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15 (1.50 g, 80% . GC-MS: 123 (M; 1H NMR (CDC13) S
8.80 (s, 2H. Method 60

W@ 2®6823h2 or 0- 6- [ (5- net hyl -1 H-p) . razol - 3- yl ani pol/BBe@H000334
nonitrile To a 25-ml, roubhd-bottom fl ask, was added
2,5,6-trichloronicotinonitrile (Method 44, 20 1 g,

dried %rma’@ﬁr@ﬁ@%}g'é@gyﬁ%@}ﬁ ghgﬁ%(ﬁ?g) %9)2 (é-ﬁH SO;Me),
3.33 @ﬁjD} aohqatmt C5D, 76 (b, 261, NBL),S7.06FA& 6 (s AL, |Arg735 (m 1H,
t'ure was en puri i ed by silica gel

Ar). WM??gmtipﬁ%l @%(Mrlébe Hori zon System) using 25-75%

Et OAc/ hexanes to give 770 ng of the title compound.

(1)H Nm 1%. gg gs, 1H 9.68 (s, 1H) 8.39 (s, 1H) 6.32
Metho8.62 s, 3 MS: Caled.: 268; F :
: 2677 69 25 Jl\4|9thodl_|), . ° ) ound: [ MrH+

nafa it

g%mb%‘ﬁlﬁg &d[b()g@&l(dl\\/ibiamggwe%t : Lwe@wztlpheyl}

hanes onam hod 62, 812
ﬂuor(ﬁb}ﬁﬁjdl)meﬁﬂamasulfﬁlamhda' @¥ethod 6Bni.€h gy@&O g@@@)j h amme

hydrqr)%lgg)i;%:q é%ﬁgglggif 2. i i rlil 58@?‘}%%8{% (ﬁ% e%l)lg\%r Hig’éh& '3? ml water.
The (IO 938 heAbd &Y 50BCNRM RhenMESH Efomoas\aaaead dédolradhe dumtents.

reaction mxture was stirred overnight follown
The mixtne mgs chetingsfl beating aid9 °Cifpr bhew, thsh &?ﬁﬁ Wd 3 feflux gppficnser

w55 LD (oA B 0 SEAOP) P

solut#RPdsQB338R4 20 Rt @%%ﬁl@f(ﬂa%cryét% delvélen), ohai@ppéd tglremove
vacuum (181 ng, 969

traceg of E{OHY, cogtgglm)an ic /%3313 ap r:ed %{)fi%ghi%%érygta ’ Tl%_ﬁkB&Stgﬁii?%%roduct
was \&ﬁhed %vgﬂn}%é\'tlﬁb yvgaZeerﬁd Z‘E%‘%e&% ogtallﬂ th&ﬁvlnte Zry%éllﬁmfrddddt (147 g,

98% mmg Eerﬁain); 0 Ayl ReQ. 561t ’ﬁhNMR dbyz (Sp?n éth)n%Q%é‘hégibl SO:Me),

332 (0BT a0 e b AL ey A e oAl 6 WD, 1131

s,1?1§ - f&/49s: 78 GhifRi7)o4 (NEANoxy! ami ne  hydrochl ori de
( ?‘ﬁ)rrg, 12.2 mmol), sod%mnacet ate (1.25 g, 15.24
mol) and 30 m water. 10 The m xture was heated to

Mt50C gnd then 10 mMl EtOH was added to di ssolve the
nts. The m xture was continued heating at 50 C

N-(5t REeti- ilﬂ%rop_h%ﬁi‘?!:)Iﬁdtﬁatneﬁﬂwmﬁu& refl ux condenser and

refTuxed at or 2 hours note: the sol o

t uBnﬁsmhmn%ﬂeu@emomen etm 4,40 6013 m@gﬁ@@&pgad{na (503 pl,

r oo eratur ovapped
6.53mgmp PPf?\‘} st lrfqddgg’g%lf%w&cogﬁ*&agon aré%ca(tebggt h gﬁd
MethdnehffRg1caldridetbLuc 6 %3 nahsl) whbadesdydbpivist ard fireachotibn was
stirred at 0°C for 5 minutes and warmed to room temperature and stirred for 3 hours.

Quenched with 30 ml 1N HCI, and extracted with 30 ml DCM. Washed organic layer with

Brine, dried over Na,SO; and concentrated to orange oil, and dried under high vacuum.
Yellow solid/crystals develop which were triturated with hexanes, redissolved in DCM and
evaporated and dried under high vacuum to obtain an off-white/yellow solid (1.42 g, 94%.)
TLC (1:1 Hexanes:EtOAc): Ry 0.46. 'H NMR (CDCls): § 2.60 (s, 3 H, COMe), 3.08 (s, 3 H,
S0,Me), 6.56 (br, 1 H, NH), 7.23 (dd, 1 H, Ar), 7.81 (m, 1 H, Ax), 8.16 (m, 1 H, Ar). LC/MS:
1.66 min, 230.08 (M-1)
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15 was washed with ice cold water and air dried to

obtain the white crystalline product (1.47 g, 98%)
w(ak@e6(42392 Hexanes: Et OAc): Rf 0.50. 1H NVMR 2. 1PCT/€B2®6/000334

H M), 3.02 (s, 3 H SO2mi, 3.32 (HOD), 7.29 (m 1

H A), 7.48 (m 1 H A), 7.68 (m 1 H Ar), 9.67 (s,
Method64NH), 11.31 (s, 1 H OH. LCUMs: 1.70 min, 247.04
3.l N%1A+ 20 th od 63

ophenyl ) met hanesul f onam de

3- Aa80 4nif phep

mmol ) and S&’/‘?&%@ﬁ@% gOS I%%d%@wrﬁfu%m%?réa&%p?‘%%e% 00,273
mmol) and HOTI1 BMet 3mal. YT leendobittionfwasicob g €0 0T ofGh ice bath, ém((i_j SnCl, (15.5

th ul f | 0 505 |, 6.53 | d
o SRR L 202 T8 28 ot} e aidee
(Not# THE ﬁa‘fe@ﬂ&: M@t&ﬁ”ﬁ%&@mé%@#&ﬁﬁﬁ %B{hgﬁrgﬂga@i‘ h ek %alfeﬁ)traddltlon

3 hours. Quenched wth
of Tigi €hlogife. A flRChmMatheditiondhaicactidyaixtink s sﬁfrbd@b 0°C for 10 min,
over Cﬁyand oncentrated to orange oil, and
Wa“EFﬁli E"dmﬁﬁ‘oté?‘ hPigHeRd X forgh pgptes ICP@IP@ID tgjreom temp and stirred

for Temes, %e\&ﬁbcﬁﬂe W% orkd B%r%eeg ggn &?to H 12 with 50% NaOH

redi ssol ved in an evapor r|e
at 0%;. Jhe vesulting }teﬂowtdlmllnomm’améitramfﬁdt\mﬂyaithOQ@'xSSﬂ in@b (Vlts}ﬂaa with brine

(lx3%éﬁ%1(§ e)d (g/(e)rzér(%]@ué §ul%a§yg.})1( é]%e;%@;}a%c@gi Xﬁlo%gsi%d Tlgcmh@)was
tritufateBw it hexa%aesi‘hndNﬁ')ed t6 0B C?%élo]w é’éhéigﬁ)é’l rg 8%%% ("@BC g’ 1)

HeXM@)SﬂD@NCDfSQQQSZ he:nmzamgo?am (1;1%(]5 81, thﬂ(rgq B, Ar), 7.04 (m,
ne Iln a roun ottom
A48 e LHONEB 5P I 505 N B e dsmisn g o7 vt g
27.3 mmol) and HAO (12M 13nil.) The sol uti on was

cooled to OC on an ice bath, and SnCl2 (15.5 5 g,
Methad 65 nmol ) dissolved in 20 ml of water, was added

(R over, 15 m nute period. (hbte The reference
liﬁg@%g&@%ﬁm;§a@§§%gggghe reaction i s exothermc after 1
eqUb uabRIHohardi(t7 3 i &t
(7807 @i dRo- %h@{ﬂoQﬁJ\? Irrre%g{ygrpccggﬁ@écfe ethod 38,

addition the reacti on m xture was s

7.2 gy H mmel B F( 53¢ mb)nwassarﬂﬂedbn@hlghilagnesmmfﬂrumﬁec(ﬂo 18, 59 mmol,
and stlrred for 2

' d.b
3M odl}{r%)élqﬁ ?ﬁ)%%%r%v&sg §OB A ﬁ g@‘g Femeyed ape geaghion Arxture was
allovwﬂj tostaesh tb Godititehdpandtine a@@%lf\ﬂgﬂ hbdraTho Q:act-fﬁk?wa%%uenched with

sul ting yell ow enul sion was extracted
2)@5213{910141 yerﬁa@we@twmdwrmmmbyemmmo)ver NeiSEd, Hltered, and

| | lid. Th
oA T SDER B R Aot b o s
8.80 &, yGH[)I&ngMB@n(BIEB% BO#Am, THE2(63:(L 3 H),
Hexanes: Et OAc): Rf 0.63. 1H NWR CDClg) 7.44 (m 1

H A), 7.34 (m 1H A), 7.04 (m 1H Ar), 4.32
Methdif66 2 H- NH), 2.54 (s, 3 H M). LCOM 1.67 mn,
— 154,07 (M) +
N-[5-(1-Aminoethy])-2-fluorophenyl]acetamide

To a round, bottom flask was added N- {2-fluoro-5-[(1Z)-N-hydroxyethanimidoyl]
phenyl}acetamide (Method 67, 715 mg, 3.4 mmol) and AcOH (0.5 ml) in EtOH (20 ml),
followed by the addition of Palladium on carbon (146 mg, 10wt%) under N, atmosphere.

Once the catalyst was added, the system was evacuated and purged with hydrogen
(atmospheric pressure). This process was performed several times to ensure complete

saturation of hydrogen to the system. The reaction was then allowed to stir for 16 hours at
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15 Method 65 1-(6-Fluoropyridin-3-yl)ethanone To a
cold solution (-78 C) of
w® 2406082302 N- net hoxy- N- met hyl ni coti nam de ( Met hpdT/882006/000334
7.2 g, 39 mmol) in THE (130t7m ), was added net hyl
rr;a%g(ram um brom de (20 m, 59 mmol, 20 3Msolution in
e,

o Pkl AR 10y MRSl BT T el an e
filtrath 28 @bdcHir@e@Rtvahb o five qﬁalhﬂatr\&: yidlief fhedittei compagsd. 'H NMR:

9.67 6 Hd 0% (\é“yt@% TS R AR L aH’ L (G gg%&gﬂjﬁﬂ 2.06 (s, 3
H”'f??gf?%{iﬂe % in vacuo to afford 3.8 g (70%yield) of

impound. 1H NMR (CDC13) b

8. 80(s, 1H) 8. 29- 8. 43(m 1H) 6. 98- 7. 06(m 1H) 2. 62(s, 3H) .
25 Met hod 66
Methad 69-( 1- Ani noet hyl ) - 2-f | uor ophenyl | acet ani de To a

N—i2-§_ﬁ¥(§gé Igg%) :E_ﬁ?{ﬁg&hmm%@@ﬁgﬁla}acetamlde .

nm
pIﬁEIrwto}uad,dmcﬂmmtrdﬁaS@<mswdde(BN 8/ 5pestyhg; ﬂl@?gphﬁwéb etgpyde (Method
65, 127 o gnon ez mrga iyffellatise s ¢ ngé"’i%g% D BELNaOAC (1.2

g, 15hEmalh IS RREEEOH sChtitn maml; ast 1@1 Yhé resalsmgddemxe Wh\sethen set to heat at
systém was evacuat ed andngur ged with hydroge

50 ° ﬁirrtdmphélihecreqmtlesw ellowgthioscopl ipceem! tamperaRirg + eRagtitioned with

ftines t
IOy B SRR ERE AL SR e LD Ly 157 ol ANBAp fteped and
concérﬁra%d if va&io. e BAlde ifes@due\@tazmwﬂa@ﬁunﬁed by silica gel
CT/ GB2006/ 000334 117 room tenperature.

chromeﬂograobje (Riotage Hogizar Sysiem) B¥as2 eradieat ehytigy 8?5 R0t Qe in DCM

to glxéq é/fétr&g gﬁ ﬁmle 1 cygﬂp)cl)lhfé?{@ (ﬁ{‘@w?eﬁgl??ﬁ@ g%ﬁ)j ;P&r;NdMRilPP 2%/&5 1H)

9. 75% 671—1)(8522 Gddl;l)l—77 580 .§80Hz,J=M) 340 HZ,461(nki)l 1) ’024 (dd7 J110.998.67 Hz,
qg) J=6.28 Hz, 1 H 2.06 (s, 3
1 H) i 125181(rQ=cf(H?3m 5 Method 67 N
{2-Fluoro-5-j (12) - N- hydr oxyet hani m doyl | phenyl }
acetanmi de To a round, bottom flask was added
Methbd 68 acet yl - 2-f | uor ophenyl ) acet am de (Method 68, 1.17

g, 6 nmml hydr.oxyl am ne hydrochloride salt (834 ng,

%MMZ 10 g, 15 nmol) in water: Et OH
solrytirind, BOtéth fladc whs addee 3rafubid-figordhoctaphenonas Metend 64, 1 g,
set to heat at 50 C for 1 hour, The reaction

6.54atholetDMF €i6onD: follewedrby diesldiionsf ageidl Ten 1oy O Sl 7.84 mmol)

A S5 T PGS g o sl e

reaction appeared complete by TLC after 30 min. The reaction was then quenched with water

and partitioned with EtOAc. The layers were cut, followed by an additional wash of the
aqueous with EtOAc. The combined organic layers were dried over Na;SOa, filtered and
concentrated in vacuo. The crude residue obtained (1.17 g), was used directly in the next step.
'H NMR (CDCls) & 8.94 (d, J/=7.54 Hz, 1 H) 7.71 (d, 1 H) 7.43 (s, L H) 7.15 (s, 1 H) 2.56 -
2.60 (m, 3 H) 2.21 - 2.28 (m, 3 H).
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concentrated in vacuo. The crude residue obtained was
then purified by silica gel chromatography (Biotage
WoHR006082395y st em) usi ng a gradi ent el ution of S5PED®B2006/000334
Et OAc in DCM 15 to give 81bi8ng of the title conpound
(60% overall yield, 2 steps). 1HNWR 11.22 (s, 1 H)
Method%o(s, 1 H 8.22 (dd, J=7.54, 1.88 Hz, 1 H) 7.30 -
— 746 (m 1 H 7.24 (dd, J 10.93, 8.67 Hz, 1H)
M&@Aﬂ&ﬁlﬁﬁﬁﬂl&%ﬁhﬂ&v@bn@anecarboxamlde

por oo SRR A i A ST 5% ophenone

hydﬁo%(?éth@@inﬁdoymahaiyl}@c@@rdpaﬁéaarbdxaﬁa&d% (Me'ihcm 70, 458 Inhﬁ\m@d mmol)
the addition of acet chloride (0.56 7.
and WG 1 i G (65 . delowel tpgthagdision v B Lsgiigh poerhas (100 me,

0 T

10w§‘g gféc?eég\fz (?E)rﬁp h%r% g}lée]igg%t?{yg{r \ﬁ%acﬂigd tf]%_% érng gvgttv, e\(/)arﬁ:uated and

purgmsvvﬁﬁﬂeydrﬂgmr(aﬂm&ﬁph\md‘prmhm) Piis prodegpavdsipetforiget swivedl times to
The | ayers were cut, followed by an additi gnal

ensufg SHBIelS %@Ha%faueféuérqw bp theexsiomThee reastianTwes themyaligved to stir
o UGS RS R e Tl DRI :8 U B o ador
celite and thegfjlirateamasicoackntiiated i vycuiorto teive quanhtamzeepwld dfithé\iaR:

com&n%%}\%ﬂ.ﬁiéfb@gg’111:}%.8;?%9@_8.2%.}5% é?ﬁ{)éjﬁ'ﬁz&’z#&@ w5 380 4.03 (.

J= 63&}&8@“6)3@0 - Y6y 20064082398, Rel7$B2 096 00838 4/=6108Hz, 4 H)
hod
N-[5- (1- Ami noet hyl I') - 2-f 1 uor ophenyl ] cycl opr opanecar box

Me To a round, bottom fl ask was added
=f | uor o- 5- [(1Z) N-

N-{D¥tlropasel mmfmvamve} Q xdo}vwmrﬁ/mmm@aﬁﬁoaﬁmmmﬁie
(Met hod 70, 458 %Sand HOAc (1 m) in
Et (i g toyndy botto F’oﬁlarsk\%@ aé@“ﬂﬁ'é B8YtZon of Pall adi um on
r
ﬂ“°§°3{h§f@%&%&?ﬁga%fs%%?%&%@ﬁ B0 PF 498 TRE B0 eimofrd¥Rnbl}f ammine
hydspehipeide wilt (28Ryay, dgenmat nmsiiiedAc (424ass 5. ) man1) & water-EtOH

soldBGR T e e D serm Bi My arugeHHotheat 90 SC4pE horn s the reaction
reachE@ 84128 (MR rie M n @h 9(?2@90& RasSsbrvell Ghus-BoROBICH ﬁf ml) was added

roomt enperature: erogenous m Xt ure was
for disdolwiondo ovarnr. ”thaaaictmh wadk@oopldte eftanichdunend céﬁdeaﬂrae&vHSVacuo.

oeERRSE T B i B2 A S AR B e 13261
H) 1@—“1&) (091 H38.1H (EKJJGOWHH H)(])Zgoan‘?/ 41:2Liz(m 3 }!rj)276él( %31(@5 2.09 (s 3 H)2.01
(s, 1I—H)0?59E®,4(H)78 (d, J=6.03 Hz, 4 H) I\/Ethod 70 15
N-{2-Fl uoro-5-[(12) - N hydr oxyet hani m doyl ] phenyl } cvcl o
propanecar boxam de To a round, bottom fl ask was added

MethodFiacet yl -

N-(5-Acetyl-2-fluorophenyl)cyclopropanecarboxamide

To around, bottom flask was added 3-amino-4-fluoroacetophenone (Method 64, 1 g,
6.54 mmol), cyclopropyl carboxylic acid (0.62 ml, 7.84 mmol), HATu (2.5 g (6.57 mmol),
and DIEA (2.3 ml, 13.08 mmol) in DMF (15 ml). The reaction mixture was allowed to stir at
room temperature for 16 hours. The reaction mixture was quenched with water and
partitioned with EtOAc. The layers were cut, followed by an additional wash of the aqueous

with EtOAc. The combined organic layers were dried over Na,SOy, filtered and concentrated



10

15

20

25

30

fl uor ophenyl ) cycl opr opanecar boxam de (Method 71, 458
ng, 2.07 mmol), hydroxyl am ne hydrochloride salt

W@ 288/082392 4. 14 mmol ), and NaOAc (424 ng, 5.17 PODIGB2006/000334
water-EtOH solution (7 m 1193:1). The reaction m xture
was set to heat at 50 C for 1 hour. As the reaction 20

in vﬁ(ﬁﬁcmﬁgcﬁ%tdsﬁﬂletoﬁfﬁﬁﬂdaﬁéértﬁe FRASYRTial 20 Mefhatography (Biot
observed, thus nore EtOH rg‘ﬁhWagosl(a%ddeonéé chrematography (Biotage

Horigios Sybtam) o#ing 6 goadient elutiea of édé% BiDAmin lashrbtcegl@e 45% mg of the title

conbg9H 30 G BNSEONS ASAR0L136KC, s L4 L SPBNR, 1y 2.

-7891\(IR; IJH) 320 (&4, J£10.55, 8167 HO, (H) 2.54K, 38H1D.96d2. 09:(@ @3{)078 0.88
H)730-744(m1|—|)723(s,1|—|) 9 (s
(mﬂl)H)z 01 (s, 1 H 0.79 (s, 4 H. 25 Method 71 N
(5- Acet yl - 2-f | uor ophenyl ) cvcl opr opanecar boxani de To a
round, bottom flask was added
Methodi72no- 4- f | uor oacet ophenone (Method 64, 1 g, 6.54

1-(5 I cycl.opr I carboxyllc acid (0.62 m, 7.84
2 Ly . mol ), 30andDIEA(23m
13 AQ ﬁ)uﬂﬁmo}toinrﬂa@k Eoﬁtlﬁn{gt Iﬂ&oéﬂ?ﬁf% 'fﬁi@)r fne 1‘%thod 73,
allowed to stir at room erature ours.

0.60 g 3c19 omoh) V}(EtSUﬂl@I‘gﬁéS?Vlﬁ[l_j% Ré (0. xH gb/ané lwaa m?lacuated and backfilled

wits ' AR Rl N g e S A e ol 9 o st

roorfl @é’(ﬁpd’ﬂﬂdrdibﬁ&ﬂib@m' BYESx iR s ATlieRsll MR IW diatomaceous earth,
filtered and concentrated WD 2006/ 08238

whighcwacppeerenhowashed medl with WMeQlh. Therfdtrates wsre eonicenieated to give the

title QR b5 {?i‘i@“g?l gf i [1568 R¥e2 ﬁg@ggﬁbq@i 88,6065 260, 4.65 (br s

2H)o4. 20l (antHEhwoi(@mmy. 5-15% EtCAc in DCMto give 458 ny
of the title conpound (32%isolated yield). 1H NWVR

10.16 (s, 1 H 8.53 (dd, J=7.91, 2.26 Hz, 1 H) 7.67 -
Metoﬁ%(m 1 H 7.40 (dd, J=10.55, 8.67 Hz, 1 H 2.54
195-209(m1H)078-088 5(m4H)
2(1mmhmihx7125 flnof&pyidmidimepyri m di n- 2-yl ) et hanai nine A
nd- b%}tomf ask contai nin

>- ( e LG sorftﬁlaagolpﬁrﬁmrapw@n{%@ﬁw&mol (Myethod 74, 0.79
g, 58560081 s Bfar )th\ﬁ@é E&E\n%e(@ 6"7"gt@63321{f’ﬁ§§ Qd&&yf]d%sg%cm (10

and waS evacuat ed and Ied via a
ml).BiEelsobuion Makbglad tand YC sl metbetsuléonyl thierids 010 g ABsimol) was
% owed t stlr at .roomtenperature for 3 hours. The
addqqj GroRiWise e TPTYltiRg WEKtIS AT O F o rcmnatemp&meiorz hours, at

h
VSERG e YONER A RO A AL S v
dlSSQIU ﬁd)mlaMFa(é 5anlp ahdbtreastd with sodivhtizEe (Q 772999 .1 nihol)\VRhe resulting

mlx% w%si’gtg%dgaa (?(9 ejmpe'r_z!}thre%‘or 6?0 ﬁours.slt was the'rzl)partltloned lgetween EtOAc

and brine. The organic layer was obtained, dried (Na;SO,), and evaporated to dryness. The

crude material was purified by silica gel chromatography (by ISCO Combiflash with gradient
EtOAc and hexanes) to afford the title compound as a colourless oil (0.60 g, 65% yield over
two steps). GC-MS, 167 (M), 138 (M-Ny), 125 (M-N3); 'H NMR (CDCL) & 8.60 (s, 2H), 4.60
(m, 1H), 1.65 (d, 3H).
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Met hod 73  2-(1-Azidoethyl)-5-fluoropyrimdine A

round- bott om fl ask cont ai ni ng
wQ 2064081301 opyri m di n- 2-yl ) et hanol (Met hod 74, POT/G82®6/000334

g, 5.55 mmvl) was charged Woth triethylamne (0.67 g,

6.66 mmol ) and anhydrous DCM (10 m ). The sol ution
Metfgg 7800l ed to 0 C, and net hanesul fonyl chloride (0.70

1 mol) was added dropw se. The resulting

I(SFEIXOMDHH\MQL}LIMMJO stir at roomtenperature for 2

mg&a{{@ﬂﬁm@nc 1’,1"2 %}latgsliep@ﬁ%tﬁéca I7§ -H?] g\g?esgch%so&%g in MeOH (15
ml), %a %HH %ﬁﬁlldnﬂn%ofea% glg. ﬁaﬁﬂa (®2I®E 3%3 PSRRI dehe

resulting Z5 m xture was
mlxture waesilreetd at o@om teaamea’rmtelfmel hour 280 thoupastitidned habvaeh&tOAc and

o] Bt prenie el oreshr B RS SRt e heqpentated to

I, il g
s O oG €O O MM G [OneLy 885 20

520&11104&1);:14160(13‘)5&111]&)5)1 &(b(daSH))rd the title conpound as a
colourless oil (0.60 g, 65%yvyield over two steps).
GC-Ms, 167 (M, 138 (MN2), 125 (M N3); 1H NMR (CDC13)

Metho8760 (s, 2H), 4.60 30 (m 1H), 1.65 (d, 3H. WO

20067082392 PCT/ GB2006/ 000334 120 Method 74

1-(54Elperopyii ne-y| ) et hanol

it
1- (5= r r h
QA Ssooag%l ﬂanlc I&Pncﬁl/%g ?l?ﬁ) pggﬁl dcil{l\l/g %oﬁﬁr%eﬁ(l\/fm%h@ 59, 1.50
g, 12 (D@ hﬁ'ﬁblb Wa@clﬁrgékb@iﬁﬂ ali:d2d3 THF EB0bml)mmdén) Nyvdhe aoldeioh was cooled
The 5 mxture was stirred at roomtenperature for 1

to ORGuindemepletianrrideMigBr chadmbef a8 rMerlgtion ametherd 62 prol) was
with b dri ed
add #B 0y g KR b1 6 Mikirahloh PReE el o BienbAAB e yater and
extré’(ﬁediwi/cﬁ IEt@)‘%&:s"f‘heocb arti® e;?t?ac@wa?%ﬁ;hed]\ﬂt}% @@@&er@ia SO4, and
5 (s, 2H), 0 (m 1H), 4.00 (br s, 1H),
mted mndmmsaé@gws thelﬂtéﬁscqmmné py a1 il 69 Aidg y5{191ét4lﬁ%(<d S-MS 140

(M)5I{W&@ﬁ%@oﬁfﬁaezﬂg)a?ﬁk&%-e (Method 59, 1.50 g,

12.19 mmol ) was charged with anhydrous THE (30 m)

under N2. The solution was cooled to 0 C, and a
Methal|76i on of MeMyBr (4.90 mi of a 3.0 Msolution in

e s 15 added dropw se. After 2
1'(65}%}%{0%%&8%\2’3\,’1%{%@)3{“\2@%t| on m xture was quenched with

| caqopdletry anRamxtNiekél el EV@HGOE&@Q\@S ?ﬁhﬁuﬁd@&iﬁrﬁaﬁnosphere was
extract was washed with brine, dried over

added, L flpronyridingt-yhethanong ogime(Method 77,1 %3 gdﬂp%wlhg hs gystem

was%ék%%% ﬁgl%écg%%e)ﬁ'(aglh%gﬁﬁeg % %{glm%sf_rbg Ienéd}/& complef\Rturation with

hydrogen. The reaction, after 2 hours stirring at room temperature, was filtered over celite and

filtrate collected was concentrated in vacuo to give 2 g (95% isolated yield) of the title
compound. "H NMR: 8.16 (s, 1 H) 7.97 (t, J=8.29 Hz, 1 H) 7.09 (dd, J=8.29, 3.01 Hz, 1 H)
4.03 (q, J/=6.78 Hz, 1 H) 1.23 (d, J/=6.03 Hz, 3 H).

Method 77

1-(6-Fluoropyridin-3-yDethanone oxime

To a 200-ml, round bottom flask was added, 1-(6-fluoropyridin-3-yl)ethanone
(Method 65, 2.5 g, 17.9 mmol), hydroxylamine hydrochloride (2.5 g, 35.8 mmol), and NaOAc
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20 Method 76 1-(6-Fluoropyridin-3-yl)ethanam ne To a
slurry of Raney N ckel in EtOH solution (75 m), under
w0 p@ctsBdnospher e, was added PCT/GB2006/000334
1-(6-f| uor opyri di n- 3-yl ) et Rdnone oxi ne (Method 77, 2.3
g, 14.9 rmol) The system was purged with hydrogen
r €1 \CPRP}

7 Gt R P o R s TR (a2 200 FReShlng mjxture was

heatddag s °6t fof 1 hogr. The Faaotion eaptheatliowed twaol td oemdemperature,
celite and filtrate collected S concentrate

partiieredovitioE{R A layegs Yorsah 481 aresmicylryar ayas dried querh %2594: filtered,

and {(&@%ﬁ %ag@ft(%y_' % aﬁgmi'gle 6(ﬁl'e cl)rrff%u'z_ﬂ B L{ahtltaﬁvgyr%ﬁi HZI NI\JIR 11.49

(s, 1&[2)84170501]1)837“822]% 108) H2] (&, H5=8. 2303 %ifhobIHZZ 17 (s 3 H).
1- (6- Fl uoropyridin-3-yl)ethanone oxine To a 200-m ,
round bottom fl ask was added,
Methad 98 f | uoropyri di n-3-yl ) et hanone (Method 65, 2.5 g,
= I7.9 mol), hydroxyl am ne hydrochloride (2.5 g, 35.8
tert-Butyl 5-.ama?mm3 5004 —’l%rmvla@%?OOG/ 000334 121

3.7 g.. 44.8 mol) ina sc

(oS EbobA et fhe! G188 A e ctoom
was %relﬁﬁh‘éﬂ at 1006 fefpetdn@e, AASN BQKEEOQIS Kcme @olhfioﬁ; oal1g, o93mmn1) was

e erature, %{/Jartltloned wth ayers wer

addeéntuommgrfpléow thgaddigen eﬂdlotﬁerbmaéz%@a q@éﬁég%c mmol) in

DCI\? Egocfﬁlngl?ee{]}e Lﬁ{nggreagtll Wﬁhﬁ%ﬁﬁg@%g%fogﬁz et j(ﬂl}ﬁ?:?ﬂ%ﬁféh point

watel $200n1hva8 addéd-an& t]ib?laf{ems werd-llofved Yo fefphratd. “Fhea@gardc Baction was

Hz, 1. - | . .
sopatsiliad 64600 gty el P g aed. e ayes parifod by
coluéﬁil ég}dxﬂﬁﬁ &ag%@ﬁrﬁ@WMeUﬁ89¥ I8%%he ﬁtlé‘%rﬁﬁmfna (59¢, 90%). MS:

was prepared room

Calddelmérﬁdumde[MﬁHal BIQI aqueous KOH sol ution (11 19,
198mml ) was added dropw se, followed by the addition
of di-tert-butyl dicarbonate (5.68g, 26mmol) in DCM

Methé@78) . The resulting reaction was then stirred

—vigorously for 30 hours, at which p0| nt water (200rrfl)
tert-Retyl Se(Aecanma. 6 difluorapidindeylam; po ole

car boraa{n c fraction was separated, dri ed (Na2804)
red, and then concentrated. The resulting oil was

PUIA §lebrdf t3:5-barl 6 amiab3aseirog et H-pykaotell -BEM G Method

78, zgag,gf%%gﬁ 11{1 mﬁ]e(églglg)gf?gs%pfegag g’b% Eeﬁ L @Qﬁ[ }illi, Calutlon of LIHMDS

d th ti tirred at -78°C for 30 minutes.
2. 6Zg’dl 3 eﬁu‘g%gﬁ |agded dz“’(}\”%??na% o§ © r??cslé"ﬁfvcf‘ Bc?)?&re %I— pyr azol e-

A -18°C 26lutiam bHLJ5 Ftteifluoronicotinonitrile (1.3g, 8.2mmol) in THF (20ml) was added

dropwise via cannula to the above anion solution. Upon completion of the addition, the
resulting reaction was allowed to stir for 10 minutes at -78°C, and was then quenched with
water (100ml). The reaction was allowed to warm to room temperature, extracted with DCM
(3 x 100ml), dried (Na,SOy), filtered, and then concentrated to give the title compound (95%
conversion by LCMS) which was used without further purification. MS: Caled.: 379; Found:
[M+H]" 380.
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A solution of tert-butyl
5-am no- 3-i sopropoxy- 1H pyrazol e-1| -car boxyl ate (Met hod
wQ 3004/082392 16. 4nmmol ) in THE (45nml) was cool ed tPCFG8Z06/000334
1.OM THE sol ution of LiHVD®2 (2.61g, 15.6mmopl) was
?ddegodr opwi se and the reaction was stirred at -78C
. for m nutes. A -78C sol ution of
Utility 5 6-trjfluoronicotinonitrile (1.3g, 8.2mmol) in THE

(3QeLdmpemdBddar Lﬁgéseﬁf BPYitRA havautiihtyriot the treatnieat abcmeer by
ani on solutlon

inibiing dietty regine st Ruiasloay HvEGS 861 SO DA ByuLaRy Misyhdod B
Methqeké)f Frégf&i‘fin& ﬂar%&a§ é%]ﬁgkl fenacclil@@ ﬁqahlﬂzula 188 THd QAL -and more

to room tenperat ure,
partlcﬁPéH?q(ik @Cand 18 BctiE, whikhis I¥0ell in dvingety ORed@BOe]ated processes.

ered, and then concentrate vethetlt
Thus,dokipten@f haese kiarepatis alf:W thl?%&%j B¢ RS A and B,

bd thd A,
B
lung, ubllolhj prysstfﬂae)r @ﬁmp tssuds asﬁ;vellhae 1qukemigastand hxrepidnens, warpars of the

utility for the treatnment ancer._ b th
centralypngd PrrRheral MEEOYS SYtg: 40d Og}qf ;??”P%‘E W%Su%hn% fﬁ%lr%}é&‘qa °
ﬁbros%?crotnﬁ éﬂd‘%s{e\ﬁs&&é‘mab‘ Bkt kmﬁ@ﬁﬂﬁﬁﬁo@fpaﬁ'ﬂi@@dﬂﬁﬂhé Trlairhéitors and
rosi ne kinase activity, particularly th
more qaattlculatrly Trkoh arst B ishibizars m@ml@rqueqtecktomt‘drfflﬁ%f%&l? {rratypent other

ichis i nv (] e
prohfgh gggsggses ) lﬁﬁ ng I?Lﬁmo’bf’ g?cg Ly, %u?%lm?@gl%hglﬂé%g’g, neurological,
and cRRfidVaSMll@Ar diseakdke Trks and nore particul arl y Trk A and

i Tssadios.bn compeuKls OF Ao SR eREPd KERATYYa 7
treattg%ii&%? yFPE{t]lglsa&ﬁto? et stéf‘erc e \ﬁx gﬁﬁtéﬁedf |coﬁ‘s‘?t1t1!1ti3¢é|1(}9£6tﬁ§ted Trk

tunour's and erléJ er al
kinase§ liNeding pet wonlindted tm,tdmeog@mumanaﬂgpp&stségmyg TV6- TrkC

nmel anonm, 10f|brosarc sarconma. Tvr
fusioRs, T TPl 15408 PEOTeI &y 3@ é]ﬁ ARG o PRPP S Hg%aéh“g
1ead1H§ Eoeelgé%é Vlk) rléxbélsTJfN@F aB!gNB hHRRIPiRY ¢ temBulvaith constitutively
e useful for the treatmnment other
activp malk hdseciatell weithilismas asgréssiieness fgmout giaptth prdprobigpratpn or survival

aut oi mune, inflammatory, neurol ogical, and
signallBgyi ovascul ar di seases. In additi on, the conpounds of

theoi EE&MS'O‘P their8scAKRMOEAtRE HaQe beeroshovialto ntiibit tylmesidsSkinases,
treatfrent or cg@o phyl axi s of cancers | ect ed w
particeeuly thtecliks fn arstpartigularby ’J;,rka%pp@gt @co(feﬁrgnn Waéxgﬁ? A Assay
udi.ng but not limted to, oncogenic rearrangenents
desc{l@%{ill?eﬁa U0 ETV6-TrkC fusions, TRP-TrkA fusions
pr @bﬁi{pﬁﬁndsr’id%w&é’dl))( this ﬁiéntloatshmddlatse bensgfat acstanderds and reagents
si

e 10 LS o L R s prcutrt

the T[;i‘% hﬁfmgfég%\?ﬁ ff & Whi B. HheR IR EBEpRYRIeH 8h eSEmercial kits

proliferation or survival 20
compmgﬁghlcbmgourﬁmfpmﬂmménthe present invention have

been shown to inhibit t
Tk S o ion & yr osi ne ki nases,

Trk A kinase activity was measured for its ability to phosphorylate synthetic tyrosine
residues within a generic polypeptide substrate using an Amplified Luminescent Proximity
Assay (Alphascreen) technology (PerkinElmer, 549 Albany Street, Boston, MA).

To measure Trk A kinase activity, the intracellular domain of a HIS-tagged human

Trk A kinase (amino acids 442-796 of Trk A, Swiss-Prot Primary Accession Number P04629)
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15

particularly the Trks and nore particularly Trk A and
B, as determned by the Trk A Assay described herein.
w@oivpo83gs provi ded by this invention shoul d aPEDGB2006/000334

usef ul

the ability of a potential

as standards and re#jents

25 in determ ning

pharmaceutical to inhibit

was teypressed én BFaslBsandpatiticd ubiﬁ% knddri@ickeKsolaif chRafitography. After

ese woul d be provided in

incuBetab el i & iAoy et R el AsToTRS MibBosphate (ATP) for
20 mhiB¥e s by Ige?'jgr&lﬁpéaﬁ}?% ??e lﬁﬁﬁggq%a%foh vﬁés lé{q'ﬂgétg bz file! al\éllcei{t?()gvc\)@go mM

nmeasure

ts aBiTity to phosphory ynt

ethylepediginietetBcetesictU@D TA X Tharacienens perfiie epB84ieell microtitre

platg’Uba;;ﬂe?t e .usi

Bead¥ APhosEHoBRbsind

activity,

MultiishelPlatg Reader|

AR MRS I AR Y

n ym nescent Proxi ni

ty
in coated Donor

n&EGSCA arMBbdied Qoﬂ&fe‘ﬁbgeﬁgc}ﬁ%g@i @é}’%@l@ EnVision

tthe intracellular domain o

_Ieifuaaaeo\(em*ghﬁnadjadsn 4¥DdoTSmpErafirk. A,

Dy
L]

PeptiflsEPHES 0o M

m‘ﬁi’" nnnnnnnn I\qurvber PONAG2Q) m

23 was expressed in

ATPSER cel s and

chr onat ogr aphly.

Ahbco T W O CTT T oTossY 7
gD ek RIo.
Ry MI ed using standard nicket—cofum
Y ter incubation of the kinase with a

Assayi cohiitiphat ed
(ATP) for 20
reacti on was

S0IB3S hghe Tald, 98N CHIFES, U5 h@ROB¥A2 1 6mM MnCl,,
m nutes at roomtenperature, the kinase

O S -bips 09V Bron Bk 19D, THMATP

Incufitibf enedi am
was per for ned

CEL T CEDTA—The reactt+on
mﬁ1 Bli&mgoﬁtr%ﬁ@re%tu}rtere 5 plates and the

Terntiiaatidn/Ietepticad
trepavidin c

phot yr osi
Beads using t
after an over

COonx

UE. 8 SMMEIEP ESe 8 @aMVEEDWAL B248maBSIAL kORMNACI,
Donor. _Beads and

oat ed Dono

nb0¢esion® Xr0phineds! efddency Beeds p2eg/ml of
hg. ﬂ&ﬁ§k9 Mul til abel Pl ate Reader

ni ght 1 ncubation at roomt enperat ure.

DetePaqut indebaiohst

candi
L\VANAA™E"] A A NAv N

r @teeniglat] sooMr feh@eianré PGT- bi 0.)  ATP Km 70
tions 0.-838 na/mM Trk A, (oTan\Y HFDFQI

AN _Acc vy
Fluo be;ﬁ?tﬁ@ |
X-100, 70M ATl

drign R 2 630 SNEmiSFion: o5 GnldiBsciiation Hime =

Term nati on/ O

R R RS o

DTA, 525g/ mi

BSAlthdiphith&lphirmacelogidaltpropesti€s SXAHIIdthpunds bf the ¥@nula (I) vary

of Da

1 2ng/
with SEpAR EPenaO SR TO DY AT
demHsHABLEICS 8bideR@stidns %(ilogg%r%tfh?ioﬁs ﬁ)

nM Excitation

rangd pH@-H50vigo0 AD

t conpounds, of the fornmula (I
en r:cg)stelill 1n the above 1en-v1tro assay the Trk inh

nor Beads,. 12ng/m of Acceptor Beads

Wk ga%siﬁ%ﬁ%ﬂioi) ?317 goses in the

asureire
properties of

Time = ota
tidMdgh t he phar nacol ogi cal

var )% .
1bitory activity of the following

examples was measured at the following ICsos.

Ex ICso (UM)
21 0.611
24 0.109
47 0.063

pised by spmpeunss ph therfermula (I) may be
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with structural change, in general activity possessed
by conmpounds of the forrmula (1) may be 10
walesonsi3pat ed at |1 C50 concentrations (concent rBCT/GB2006000334
achi eve 50% i nhi bition) orlzdoses in the range of
(0.01 Mto 10 M. Wen tested in the above in-vitro

Cl,assay the Trk inhibitory activity of the foll ow ng

LAy anpl es was neasured at the following |1 C50s. Ex | C50

(M 21 0.611 24 0.109 47 0.063 15 WD 2006/082392

PCT/ GB2006/ 000334 124 Caim11. A conpound of formnula
L. (1A compoyndyofformpla(iH X3 X4 T, R2 1 3'"N R4 R R R34

A C(RSn 5 (I) V\/nereli n:gR and R2 are

I ndependently sel ectedxro driggen, halo, nitro,

cyano, hydroxy, triT(I uorpmet hgxy ;ygni no, car boxy,

car banoyl , nercapt o, lsul anoyl-— 1 6alkyl,

C2_6al kenyl, (2. 6al ?<( , Cilgz_GaI oxy, C1. 6al kanoyl,

Cl_6al kanoyl oxy, N-(C .l6al k§|4) am IR, 10

N, N- (Cl _6al kyl ) 2am ng3- kanoyl am no,

N- (C1_6al kyl ) car banoyl , ~P{ Cl . 6al kyl ) 2car banoyl ,

Cl 6al kyl S(O a wherein a As 0 to 2,

Cl1_6al koxycar bonyl, N-(Cl|_6al kyl ) sul phanoyl ,

NN- ( Cl _6al kyl ) 2sul phanoy 1. 6al kyl sul phonyl am no,

car bocyclyl or heterod —(Mherein Rl and R2

i ndependently of each o may be optionally

substituted on carbon by one or nore R6; and wherein

i f said heterocyclyl contaifh an -NH noiety that

wherein:

R! and R? are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.salkyl, Cy.alkenyl,
C,.salkynyl, Ciealkoxy, Ci.salkanoyl, Ci.ealkanoyloxy, N-(C,.¢alkyl)amino,
N,N-(C;.¢alkyl),amino, Ci.salkanoylamino, N-(Cy¢alkyl)carbamoyl,
N,N-(C_salkyl),carbamoyl, Cy.¢alkylS(O), wherein a is 0 to 2, C;.¢alkoxycarbonyl,
N-(C;.salkyl)sulphamoyl, N,N~(C1.salkyl)sulphamoyl, C,.¢alkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R! and R? independently of each other may be optionally substituted
on carbon by one or more RS; and wherein if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R;

one of X%, X2, X® and X*is =N-, the other three are independently selected from
=CR®-, =CR’- and =CR""-;

R® is hydrogen or optionally substituted C;.salkyl; wherein said optional substituents
are selected from one or more R*;

R* and R* are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
triflaoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.¢alkyl, Cz.salkenyl,
Cy.alkynyl, Ci.salkoxy, Ci.salkanoyl, Cysalkanoyloxy, N-(C.¢alkyl)amino,
N,N-(C,.salkyl),amino, Ci¢alkanoylamino, N-(Ci.¢alkyl)carbamoyl,
N,N-(C1.alkyl),carbamoyl, Ci.salkylS(O). wherein a is 0 to 2, Cigalkoxycarbonyl,
N~(Cj_salkyDsulphamoyl, N,N-(Ci.salkyl),sulphamoyl, C1.¢alkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R* and R** may be independently optionally substituted on carbon by
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15 nitrogen may be optionally substituted by a group
selected fromR7; one of X, X2, X3 and X4 is =N, the
wW@rwens13pr ee are i ndependently sel ected from BCRBB2006/000334
=CR9- and =CRIO; R3 is hyt®Sogen or optionally

substituted Cl_6al kyl; wherein said optional

one DY Bfdrd RUEBASwheeR i864i8 G EINRAREnEn N EMBEY th3lniR8gen may
and R34 are independently sel ect from hydr ogen,

be ap#iprallyriubstiuted pangrovnyshlesied from R 1;1 uor onet hoxy, ami no,

& AR OO KT IR Ry ARG PR By onanty

subsitutabk aneyt msye R14 (C1_6al kyl ) ami no, N, N-(C
1 6al kyl ) 2am no, Cl1_6al kantogl){l am no, SZI\)IééC )
1_dHnR; Bcartesydyl or helgroeyclal; whareinif sihasereeyqlyl contains an -NH-

moiggy-(h o A, W BhAoSifheihy group seleoted from R
N b sélatt np sl phirm e ancChydrok o fubpiredbgymio, carboxy,
; |
Cafbgglowﬁ&éﬁ%%a% ﬁtlfpi)ma?}(lr ngﬂ?biia gﬁcﬁ\g@iewluf:ééﬁ%&ﬁlyia@bé}@b% |
Cr- it Qafifiy BT N ERORY DRI Y NLCOLANG IR AR & K12

and wherein if's talin
Crepltspreayjarningt N{Ci-sadigd)eartamoyh &, NeCh.eailay ) garbaisyl, Cytatkly1860).

a.group,selected fraom : i i rect .bond or
Whe&%éé? {1 g’n ;6a%ﬂgcg%pn§;%(@fg%ﬁgapmoyﬁay be
N,NQ(@}; js&1RaAl k¥ ph&HSAT C14aletuldhoaPRniHo, @fb@cﬁl?l;-Rgf & Rerbeyclyl-RE-;
i's carbocyclyl or heterocyclyl; wherein i lsi?é d T
whepin & geaydieyaptiensityaiubstitaied oriqarhenibytopeor more R s aedwhengin if said

vy OB LREbL Xy SURSHL AL B, e B SRS b v

seletted flouoRUpet hoxy, ami no, carboxy, carbanoyl,

oAby Dyt S ST Fiecsaies OERY iy baas fame or different;

AP SRR, R febldhy SR Ao, o i, cyan, o
triflporo@ietheay kaphihganabanxyydarbdieyl,GherGaptb cspllplamyh dipslkyl, C, salkenyl,
Cotky gl kAR ORI 5 mRybRe esidpamino,

N,NNOY; ﬂ@mﬁgﬁh%q.@aﬂké %ﬁ%;N-@ﬁ%{@%@ nyl ani no,

6 .
car bocycl - or heterocycl érein R5 may

N, N{€1- o3k paatbpmponl 65 a8 €. vihersar D 10y2, Ehealkexyicarbenyl,

a ; 0 ALf~sah dhy heterocyel yl., contai ns an
i DR SR D BEBLEL MR S,
carbeuiady iR Gt echdrody oyl RIP-; whereseRE R efd RO mdBIehidely 6f Qch other
(]:h, 2 or f; wherein the val ues of RS _npy be the sane or
mayferqpsiopHiy: suRgtituied o fariRpdyAne oF mesp Bnaard Mpetsy i€ said deterocyclyl
contlsS T NP RRFTY 0 hfraBh ) b R0y MELE by 2 graup elocted from
R";sul phamoyl , Cl_6al kyl, C2.6al kenyl, C2_6al kynyl,

C,\:I_l & _hgﬂzy B% qﬁ%{‘f(?ﬂwalré 1n %p‘gn%lerlft 351 é) (lac?exc}/ from halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.alkyl,
Casalkenyl, Cyalkynyl, Cj.salkoxy, Cigalkanoyl, Cigalkanoyloxy, N-(C;.¢alkyl)amino,
N,N-(Cy.salkyl),amino, Cj_galkanoylamino, N-(C;¢alkyl)carbamoyl,
N,N-(Cysalkyl),carbamoyl, C;.salkylS(O), wherein a is 0 to 2, C;.¢alkoxycarbonyl,
N-(Cy.ealkylsulphamoyl, N,N-(C.salkyl);sulphamoyl, C;_salkylsulphonylamino,
carbocyclyl-R*’- or heterocyclyl—Rzg-; wherein RS, R", R">, R, R'6 and R'® independently of
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20 NN- (C _6al kyl ) 2am no, Cl1_6al kanoyl am no,

N-(Cl . 6al kyl)carbanoyl, N, N (Cl _6al kyl)2carbanoyl
wW@006@838y2 S(O)a wherein ais 0 to 2, PCT/GB2006/000334

Cl_6al koxycarbonyl, N (Cl 1®al kyl ) sul phanoyl ,

NN- (Cl _6al kyl ) 2sul phanoyl, Cl1_6al kyl sul phonyl am no,

eaclcathBoey e by bpiRAaily elibshaled acyabo byef or MBRITEP; rhnB%vheP&n if said
and R10 independently of each other nay be optional Iy

heteg%/wl eertaias ah -NHr piFthihabadrogen mey e RpBonadlpigubdiisuted hy a group
Selebged%thheter ocyclyl 25 contains an -NH noiety that
trogen fmy be optionally substituted by a group
sellﬂg:Ré“"U R, &, B and R8 arRiddep&tintljRicdect&l Fo@rTh LS, @, Galkanoyl,

S R N
Ng gﬁﬁiklgny‘tﬁa%o%? %ox%ﬂg%@l%%g}i Txﬁﬁ)l Er?é]ﬁflllenylsulphonyl wherein

, Bl R¥nBy] andyR*’ hidefindeatlpf eaamoﬂmr ma3®eNiblly substituted on
carb ?) al kyl )2a RO, Cl_6al kanoyl am no,
RECHOPETINRIF Fear banoyl , N, N-(Cl _6al kyl ) 2car banoyl ,

Cllﬁﬁhllﬂkg(a@} &
d _6al koxycar bgﬁg&{d%ht& Mé&eé;ﬁ{)(lglh%lo flmﬁ) %anlo , hydroxy,

triflpgomethog i WDQ,Z@LH%MmMmOyd:Jm@aaMyJ ml,phaumyy Camgalingl, C,. 5a1keny1

Cr ool el R CL e o G dooertansee

N,NRCTL. éaﬂaageﬁdrﬁpcrp%kanbgﬁnﬁﬂ@w et halkylpabhgoppt i onal |y

stjtuted on carbon by one or nore R20; and wherein

b
NN i) PBPYe (resaflyl o whersinmis-0Ner2, Fpsadkexychkonyl,

N o SP OBEL  R S in

Ci 6311“2%?1#8}1‘?5411{]\{ &Cl%elkgbhlﬁdlgﬁl cagml)((kg‘/]: ﬁal%%dr heféﬂo_c@&lylé&ﬁ@y‘fvherem R®

a u al koxygar bonyl , | car bamoyl ,
o by PR ey Sl el RO CEr bl
R%; Qﬁd‘ %})h'erenbﬁ“@éﬂdl HRIWEYSALRP @éfﬂtam? &h 2 ZI@%‘I' m%%gy thﬁit}ltrogirbmax be optionally

| sul phonyl ; mhereln
subsputed byie prmigeplettpd GomeREh ot her may be optionally

M S SR G e R o R R e

bondJyOr OXYR*10-C(0)f, |-N(R3@T(§(U)DX(2‘ O)N(Rf"‘? x@) DOXH=CH-, -SO,N®R*?)- or

r banoyl ,

NES S@a’r Resyein Rz%zgﬁsd%%‘lﬁwa %? aaumyndemlly gelbdtad Byin hydrogen or
loxy, N-(Cl_6al kyl)am no,
G 6%6&?%%12%ky| ) 2am no, Cl_6al kanoyl am no, N-(C
1. B4l isygbl)sctad i@rolydlo, ﬂi\tnﬁyl\éyéﬁil, hgwdl}ob’(y 2l afoR@ARIKly, trifluoromethyl,

Cl 6 S wherein a jis
aming, o3 ook f@'&)a?“ﬁbﬂh ercapie. Gephsap¥lymoiyl siaivayathony, ethoxy, acetyl,
acet ﬁghy@é}ﬁlﬁ |9t1¥y'5lhﬁ|nHJ ?Rﬁ( tlgl%}ﬁ%ahiiéwxﬂﬁklﬁg %—%e@l@l—r}\geth%??ammo

6a|ky|su|phony|
acetsdamnm%myﬂhyle%amyl néuhylomgoamyyl- %d;mwl']ﬁlbmbamR;ZlO
R22 |nd t f her ional |y
NV Aot D By G b L o 3. rafaiphiny
ethylshlphiiyll R&yE %ﬂﬁ}l/s‘alp\flbnﬂoﬁlteﬁioﬂ§ca%bny[\||éth&9be%ynyll hat
nitrogen may bé optionally
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N, N- -diethylsulphamoyl,

N-methyl-N-ethylsulphamoyl or phenyl; and

R is selected from Ci.salkyl, Cy.salkanoyl, C;.salkylsulphonyl, Cisalkoxycarbonyl,
carbamoyl, N-(Cj.ealkyl)carbamoyl, N,N-(C.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;
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substituted by a group selected fromR24; R25, R26,
R27, R28, R35, R36, R37 and R38 are independently
w@elenssd from a direct 20 bond, -0-, -N(R29)-PCFGBDY06/000334
-N(R30) (O -, -C(O N(R31)-127-S(O)s-, - NH=CH,
- SC2N( R32) - - N(R33) SO2-; wherein R29, RSO R31,
or am@zﬁmmumﬂyam@ptabmmmﬁemﬂ y sel ected from hydrogen
or Cl 6alkyl and s is 0-2; R23 is selected from hal o,
nitro, cyano, hydroxy, trifluoronethoxy,

2. triX toppanatdnbrmul A R a p@x@ﬁf?&@éﬂhcaﬂ?r ?ﬁ%)?&f)lle %ﬁveé’% a$ claimed

sul phamoyl , et hyl , et hyl”, metho
in clain éc’@te@ﬁ@ ' aeCheplld (Encsalkekhylhcﬁmcﬂtq;ropylnet hyl ami no,

di et hyl am no, N-nethyl-Nethylam no, acetylam no,

N- net hyl car banoyl , N-et hyl car banoyl ,
3. N D@@blﬂlﬁmhﬁb@ & or BhphlaghRERYd 59&@9%

hyl.- N- et hyI cg@%gngylphla net hyl taﬂ? isfafl;c thereOf as claimed

in ef ﬁtﬂfgdl%ﬁ |12 wheseimR Seihpdrogsd. . nesyl

ethylsulphonyl nmet hoxycar bonyl , ethoxycarbonyl,

N- et hyl sul pharmyl N- et hyl sul pharmyl
4. N N atinapeetuhg} Ioﬁfdrpinm”(ﬁ)g |0r a'iihhmbw ca Qaﬁﬁﬁlﬂe salt:%ﬁ)ereof as claimed

sul or_phenyl ;

in argleqng é}? glr’urp? g- er@g *Naal X aamﬂﬁ( and the other of X? and X*are
d BadKyd (pﬁ:é}ﬁ)él RECL ygearbonyl, carbanoyl,
" elgl\\fh(dCI %allﬁ ) car bam)yl éﬁll\l-gl?dél é%al kyl ) car banoyl ,

benzyl , benzyloxycarbonyl benzoyl and
2006/ 082392 PCT/ GB2006/ 000334 127

h
> grgg% %ﬁ’a 8@%(‘?“8]%%);/ oL pRpMastutically accepfablenlt thereof, as claimed

in ang@mp o oidirey 1-Havtvwia Rl hy®Rbgdh Phar maceutical Iy
acceptabl e salt thereof, as claimed in claiml

wherein R1 is Cl1_6al kyl, Cl1_6al koxy and cycl opropyl. 5

3. fornul a har ceutl cally
6. 2. AR By M) Pobleban P REETRE ok Sor g s
in angone bAckaing W erteidin R? ah@ RFYGE ﬁﬁl%?endéntl t &gﬁflpﬂ lh?ftirogen or
accept abl e sa

ormul a 2 phar maceut i cal
. saIIWL% 1&(535 a88 R’ raay by Gldene@ﬁyﬂﬁom@thmallr B@Sm&utdd & carbon by one
or mMB R1Bivhedn QM2 A X2 and the other of X3

and Xdare nl ndé%gln enﬁom]ﬁd{r&yed from=CR8-, =CRO-

and =CR10_ 5. Aconpound of formula (1), or a
as cl ai ned

phar naceut | ept a sal t. t hereof,
T n‘fil SAYPnd E?tJ ’Eﬂy‘&? Eﬁ q\ﬂﬁ@?@ﬂﬁcqﬂy seeertigtie sajetheredS ag claimed

in an}AOﬁ@ﬂﬁIﬂMﬁﬁ 106 wherei!has Qld)rect% @ pharmaceutical ly
acceptabl e salt thereof, as cl'aimed in any one of

clains 1-5 wher e| n R4 and R34 are |ndependently
Cl 6a in R4 and

- S e E AT D980, S GO L sl s claime

in anyamdoafivldiyps dﬁbwhereln Ring C is phenyl, pyridyl or pyrimidinyl.

9. A compound of formula (), or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-8 wherein R is selected from halo, C;.salkanoylamino,
Cr.salkylsulphonylamino or carbocyclyl-R> ’-; wherein R is -C(O)NR*")-; wherein R?! is
hydrogen.
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or nore R12; wherein R12 is selected from hydroxy. 20

7. A conpound of formula (1), or a pharmaceutically
wa@ewepsxnhbt e salt thereof, as clained in any OPET/GB2006/000334

claims 1-6 wherein Ais a #rect bond. 8. A conmpound

of formula (1), or a pharnmaceutically acceptable salt
10. t he e@ﬁpmﬂ of el (1)25r aﬁhmmcamml@i a6deBlaPR slart%her of, gs claimed
n ar\1/\,her e| nsg g‘ﬂﬁ? enyl1 r| dyl or pyrimdi ny 8 'K

c%ﬂ’b%ﬁ }Srvsrsingg 3s 1 gf awbﬁ@rmﬁ?@é@iuesallfl& may be the same or
diffeegept abl e salt thereof, as clained in any one of

clainms 1-8 wherein R5 is sel ected from hal o,

Cl. 6al kanoyl am no, Cl. 6al kyl sul phonyl am no or

canbocy L - R37-: erein R37 is -C(ON(R31)-; wherein
1. ot oL Simpoygd Rgg".f%’a@rﬁ):@ba?b@ma@@ﬁ@g&y P’@FP@@CF@MM%B&B claimed
in anyZﬂlel'ﬂi clafing 0T GHEiIR RS RY SR 1810 Lo mﬁ%{ eo?ntly selegted. from hydrogen,

pharmaceutical |y acceptable salt t
halo; QY 2BAHENE PO, CREIONE, c@r@mmr@ﬁanm iGycdlkxioy?; N‘(tlleera amino or

281 18.he sa different. 51
carb&éil%g/‘fﬁ t&h@l%mf ¢ %?ﬁg ?I 1n8?ﬂenge lﬁ&d}fﬁﬁ%}éﬁgﬁbﬁﬁy pe opt1ona11y
SubS’ain:ltedpnmaHmnSl@Idnetdﬂﬁ[cﬁ@Rw as claimed in any one of

iss erein R8, R9 and RLO are independent!y
ect é%ecft‘?do%g HERy¥namingaNgCi. sﬂlbrllamlnq,e(hosalmmmnmo

G- 6aﬁé}¢%d@ﬂ}3ﬁ6 kalngg%g %%%r%o%% ?ygi%ana\yﬂﬁ@i‘%]ﬁn gy, be

optiopallysihstitueed qmﬂnmdmﬁﬂe}or @fore R&‘h aﬂ(ﬂ hErelBif sB8 heteroc clyl contains
r bon by one or nore RIS

I b d
an I\@-g 1JE§1§%/ thtsnéﬁsrg%el%télag %mtﬁgaaﬁ a%bstlglmdrhy a group selected from R,
N-KChis Gadokad A@AThAR, alﬁhoG@C Sty )/ CF‘I 6@1)2a8}1no

% 6al kyl sul hon | am no
Cr2 F%%epﬂr% m@cyl)amam @arhoBy dy FRry- cbldletfﬁp&ycgﬂqi PY wherein R%

one or no R20: and wherein
may ﬁ%}ggl g%%éﬁ%&y nl%dﬁfya(i’q?soré?f’re o noi ety t hat

anzﬂ mmtecm)ﬁdmopgmkﬁg\gbﬁdh substituted by a group
zectcﬁd from R21; R20 is sel ected from hal o, ani no,

tpethyfapineer Baguwliapdani no,
C3R26 6}12?0/&35 Flﬁcggm}%% rﬂﬁﬁé&%lédpgt&%qﬁ%tg@ a qmgtrt&nﬁ 1@2(@)N(R31

carbocycly
-NH=) dseSOpV@ShHal wherainlist iidREdromds ﬁ@e&@@;ﬁhbéélée% 9, H?&I%gen or
yl su

R21 is selected fromCl _6al k | phionyl
C 6al§ﬁet hyl ami no or phenyl; and R27, R28, R35 and R36 are

i ndependent |y sel ect ed froma direct bond
-C(O N(R31) 20 -NH=CH or -SO2N(R32)-; wherein R31

12, aAdcquapmuad e QTd’eliﬁeﬂ)jently sel ected from hydr ogen or
Cl _6al kyl . 12. A corrpound cﬁ formula (1):

i YT\<

/

R34

R%),

M

wherein;:
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~ N YXX4 R YR 1 3NRA RRR34 AC(R5n ~

I5 z<|1)H wher ei n: WD 2006/ 082392 PCT/ GB2006/ 000334 129
wW(R2006582382 hyl , t-butyl, isopropoxy or cycl opr opgT/GB2MR8/000334

is hydrogen; X3 or X4 is =N9, X1 and X2 and the ot her

of X3 and X4are independently selected from =CR8-,

=CRJ is methys crouoy; is@rmmysorlmyﬁlbgg@m; R4 a?ﬂ IR34rare

[ dent|y sel ected from hydrogen, nethyl o
L;gfgsi%%ﬁ; Ais a direct bond; Ri ng. C is phenyl,

pY i’ cbr 2314 =NPYXH i3 Hdnd e Bt $B X a2 Yk inffondndontly selected from

el ecteed fromfluoro, acetylamno, mesy .
=CR§yC_‘ICé%rW@BI?rObonyI amno;, 10 nis 1 or 2; wherein the

. : q
vaka .may be the sanme or different; R8, R9 an
ng Zsfhes%ifr?églpendent |y selected from hydrogen, fluoro,

chRSand R ade indepérdently S@as fr@tﬂ‘hggléﬂgg@;}ﬁééﬁlﬁr hydroxymethyl;

car bhamoyl , fornyl, methylam no, (
acttyratesidhedahy| | (2- ani noacetyl ) ani nomet hyl

RSB IR Y prmintng | 1

( SR -seleoteyirfronh fldoro; Ecerarﬁiﬁb,bﬁhBWl@fﬁinﬂWQBX%mPylcarbonylamino;

(R, D)+ 2-pxgpyr.rolidin-5-yl-carbonyl am nomet hyt,

i s%%)a&%‘i £éV Sip e afRn stteyhe sameeydigfaientet hy! |

m;lﬁf} g@'e?he F&*Eg@%%%};;?xg{r%ﬁﬁ% h@?ﬁg‘? &‘Sﬁlmgrldro gen, fluoro, chloro, iodo, nitro,
T e e, st
acetyﬁaﬁéﬁ%&x%, Q% -%ﬁ%m ?tgﬁ?lﬁmeﬁw{’ (2?rgorpholino acetyl)aminomethyl,
(R)-%emtyhyh&iaos@mrb&xyydmiﬁ%@ttﬁgx : am nomet hyl
(8)-2 Xopyrralidin s sl cabony aminemeth
(R,S)-Z-oxopyrrolidin—S-yl-carbonylaminomethyl, isoxaxol-5-yl-carbonylaminomethyl,
mesylaminomethyl, morpholinomethyl, benzoylaminomethyl,
pyrid-3-yl-carbonylaminomethyl, 6-dimethy1aminopyn'd—3-yl-carbonylaminomethyl,
6-morpholinopyrid-3 -yl-carbonylaminomethyl, pyrid-4-yl-carbonylaminomethyl,
5—methylisoxaxol—4-y1—carbonylaminomethyl, thien-2-yl-carbonylaminomethyl,
4-dimethy1aminobenzylcarbonylaminomethyl,
2-(N—(isopropyl)—N—(mesyl)amino)acetylaminomethyl,
2—(N—(phenethyl)-N—(mesyl)amino)acetylaminomethyl,
l—mesylpiperidin-l-ylcarbonylaminomethyl, 2-(pyrid-3-yl)acetylaminomethyl,
tetrahydro-2H-thiopyran—4-y1-carbonylaminomethyl,
2-(thien-2-yl)acetylcarbonylaminomethyl, 2-(thien—3-yl)acetylcarbonylaminomethyl,
3-phenylpropionylaminomethyl, 2—(N—benzoyl-N—methylamino)acetylaminomethyl,
4-dimethylaminobenzoylaminomethyl, phenylsulphonylaminomethyl,
2-amino~3-methylbutanoylaminomethyl, cyclopropylcarbonylaminomethyl,
pyrrol-2-yl-carbonylaminomethyl, tetrahydrofuran—Z—yl—carbonylaminomethyl,
furan-2-yl-carbonylaminomethyl, cyclopropylsulphonylaminomethyl,
(cyclopropylimino)methyl, methylaminomethyl, trifluoromesylaminomethyl, 1sopropyl,

isopropylamino or methylamino;
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15

4- di met hyl am nobenzyl car bonyl am nonet hyl ,
2-(N-(isopropyl)-N(nmesyl)am no)acetyl am nonet hyl ,
wQ2qobkogsbenet hyl ) - N- (mesyl ) ammi no) acet yl am noneCTgB2006/000334
1- mesyl pi peri di n-1-yl car bompl am nonet hyl ,
2- (pyrid-3-yl)acetyl am nonet hyl, 25
or a phrmgegeticellp peceptablpsakinhetegfl - car bonyl ani nonet hyl |
2- (thien-2-yl)acetyl carbonyl am nomet hyl ,
2-(thien-3-yl)acetyl carbonyl am nonet hyl ,
13. 3- rAhdema@'fmuMI?iorret hyl,

2- (N- benzoyl - N- et hyl am no) acet yl am nonet hyl ,

4- di et hyl am nobenzoyl, '1nor§t hyl ,

phenyl sul phonyl am nonj@ra%/ /N\

2- am no- 3- net hyl but anpyl ani nonet hyINH

cycl opropyl car bonyl arX hy

pyrrol - 2-yl - car bonyl ami fonet Ryl , .

t et rahydrof uran- 2-yl - gagbonydam noRet hyl ,

furan-2-yl - carbonyl aR'no Yl

cycl opropyl sul phonyl am nonmetRyl ,

(cycl opropyl i m no) net hyl , t hyl am nonet hyl ,

trifluoronmesyl am nonet hyl.i sopropyl, isopropylam no
or methyl am no; WO 2006/ 082392 PCT/ GB2006/ 000334 130
or a pharmaceutically pt/als dnsalt thereof. 13. A
conmpound of formula (I): XIIX NT I I NN NH x3
Ix4 Rz i 3.NR4 RR <R34 AI C(RI). 5 (1) selected
from (S)-6-(5-cyclopropyl - @

selectedfipmiazol - 3- yl ami no) - 5- f | uor o- 2- (1- (4- f | uor ophenyl ) et

| am no) - 4- (et hyl am no) ni cotinonitrile;
(59—6%%%’ -O?g)pé’bW@Fgﬁi}?’ﬂ’i@mlﬁw‘éﬁ@@z-(1-(4-ﬂuorophenyl)ethylamino)-4-
(methy¥draifb HMotRohiser 0- 2- (1- (5-fluoropyri di n- 2-
(5')-6-(5-cyclopropy1—1H—pyrazol-3—yIamino)-S-ﬂuoro—Z-(l-(S-ﬂuoropyridin_z_

yDethylamino)nicotinonitrile;

(S)-S-ﬂuoro—2-(1-(5—ﬂuoropyridin—Z-yl)ethylamino)-6-(5 -isopropoxy-1H-pyrazol-3-
ylamino)nicotinonitrile;

(5)-6-(5-cyclopropyl-1H-pyrazol-3 -ylamino)-5-fluoro-2-(1 ~(4-fluorophenyl)ethylamino)-4-
(isopropylamino)nicotinonitrile;

(8)-5-chloro-6-(5 -cyclopropyl-1H-pyrazol-3 -ylamino)-2-(1-(5-fluoropyridin-2-
yDethylamino)nicotinonitrile;

6-[(5-cyclopropy1-1H—pyrazol-3-yl)amino]-z- {[(15)-1-(3,5-difluoropyridin-2-
yDethyl]amino}-5-fluoronicotinonitrile ;

(S)-5-fluoro-2-( 1-(4-ﬂuor0phenyl)ethylamino)—6-(5-isopropoxy—1H—pyrazol-3-
ylamino)nicotinonitrile;

(8)-6-(5-cyclopropyl- 1H—pyrazol-3-ylamino)-S-ﬂuoro-Q-( 1-(4-
ﬂuorophenyl)ethylamino)nicotinonitrﬂe;

(R)-6-(5-cyclopropyl-1H-pyrazol-3 -ylamino)-5-fluoro-2-(1 -(4-fluorophenyl)-2-
hydroxyethylamino)nicotinonitrile; or

(R)-5-fluoro-2-( 1-(4-ﬂuorophenyl)-2-hydroxyethylamino)-6-(5-isopropoxy—1H-pyrazol-3-
ylamino)nicotinonitrile;



10 yl)ethylam no)nicotinonitrile;
(S)-5-fluoro-2-(21-(5-fluoropyridin-2-yl)ethylam no)-6-
WO 26069833pDpOXY- 1H pyrazol - 3- yl am no) ni cot i nonPCT/iGB2006/000334
(S)-6-(5-cycl opropyl - 131
| H pyrazol - 3-yl am no) - 5-fl uoro-2- (1- (4-fl uorophenyl ) et
or atphrevicauically at¢eptabicogyt thereo) ni coti nonitrile; 15
(S)-5-chl oro-6-(5-cycl opropyl - 1H pyrazol -3
-yl am no) - 2- (1- (5-fl uoropyri di n- 2-
14. ?’Lﬁﬁg%gﬁﬁ%ﬁ%rg%dnégw Zofuhﬂ o8 Forfile @ & Il)IPa%%ggQﬁltically acceptable
salt thegept) as plaimed ir¢linu brwinigh priicassbonmpised &¥y! ] ani no }

- h- ni cotinonitri :

P m?"’gi E’L‘E‘!’?{tﬁc’é‘r" -af-"(’i’-"t“a& ?#ﬁwwﬁr(éﬂw ) et hyl ani no) - 6- (5-i so
propoxy- 1Hpyrazol -3- 1Q yl@gm no)nicotinonitrile;
(S)-6-(5-cycl opropyl 2.X._ N N
| H pyrazol - 3-yl am nd}- 5-1]l uor §=2-\\L=p4-
f1 uor ophenyl) et hyl ary ho) gi4cot i trile;

(R)-6-(5-cycl opropyl - R2
| H pyrazol - 3-yl am no) - - f | uor o- 2-R1- (4-f 1 uorophenyl ) -2
- hydr oxyet hyl am no)yircgtinonitrile; or .5
(R -5-fluoro-2-(1-(4-fluorophenyl)-2-hydroxyet hyl am no
) - 6- (5-i sopropoxy-1H pyr azolmg-

h 1yl i no)ni cotinonitrile; W 2006/ 082392

WheISEry S5 FBBPERIgTgCctingaroupwith pbempareutfiferatly (ITT):
acceptable salt thereof. 14. A process for preparing a
conpound of forrmula (1) Rphar maceutical |y
acceptable salt thereof, rR&ained in claim1, which
process conprises of 5 Progess a) reaction of a
conpound of forrmula (I1): [H 2XI1 NX NN.Pg X3, X i
RZ 3,NHR 1 R ((II) Pg is a nitrogen
protecting group; with & peo@®ml of formula (I11): L
R4

wherein L is a displaceable group;

Process b) for compounds of formula (I) wherein R? is hydroxymethyl and R** is hydrogen;

reaction of a compound of formula (IT) with an epoxide of formula (IV):
VO
A

R3),

av)

Process c) reacting a compound of formula V)



~R34 A C(Ryn 10 (Il1l) wherein L is a displaceable
group; Process b) for conpounds of fornmula (1) wherein

W@R40068833y2r oxymet hyl and R34 is hydrogen; reartT/GB2@6/000334

a conmpound of forrmula (I1)13& th an epoxi de of fornula

(I1v): O AC(R5)n 15 (1V) Process c) reacting a
conpound of formula (V): WO 2006{082392

PCT/ GB2006/ 000334 132 Rz 2X-N X3 XXS0 ;R4)
<R 34 A C (Rs)n (Ve xWitiNhydrazi ng! Process d)

reacti ng a conpound Xf 1 H X"I X yNNNH

4 xTx RRI 5 L (M)

Twhedain [ di spl aceabl e
group; with an am nt,zc

1):

with hydrazine;
Process d) reacting a compound of formula (VD:

1
Z/X

N
X \\r /N\NH
><I;3 x* =

RZ

I

(VD

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

R4
W<R34
A

H
3.N
R

®3),

(VD)

10 Process e) reacting a compound of formula (VIID):
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3,NRA 4 R34 A6 CRnNn (VIl) 10 Process e)

reacting a conpound of forrmula (VII1): WO 2006/ 082392
wEIeB39D6/ 000334 133 2 . X 1 L XY X3 ,X4 YrdI/GB2®5M00334

R ~R34 A c Il~s)n (VII11)33wherein L is a

di spl aceabl e group; with an amne of fornmula (1X):

HZNi 1\ NH R2 Rl 5 (I1X) ;Processf) reacting an ani ne

of formula (X): 2 X )%5 QQ,I,HZL 113 /X4 4 R 3,NR
~R34 ”3 )
XYX
3.N_ _R*
R \KRM
A

(R,

(VD)
wherein L is a displaceable group; with an amine of formula IX):
H,N N
N\
NH

—_—
2
R R
IX)
Process f) reacting an amine of formula (X):

2 x! Nu

X Y 2
>é Pxt
R4

Y

=
3.N
R R34
A

(R%),

X)

with a compound of formula (XI):

wherein L is a displaceable group;

and thereafter if necessary:

i) converting a compound of the formula (I) into another compound of the formula (I);
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A b-(R)n wth a conpound of forrmula (XI): L N NH
R2 10 RL (XI) wherein L is a displaceable group; and
wo b@oesd3per if necessary: i) converting a conpPCrdBRG06/000334
the formula (1) into anoth&# conmpound of the fornula
(1); WO 2006/ 082392 PCT/ GB2006/ 000334 134 ii)
i) rereoviug agy projecpinggsipk,ng groups; iii) forming a
.... phatrmaceuti cal |y 1accept able salt. 15. A conpound of
iii) ’%&Pmﬂaap acegficallypeosenteliestlt-cal |y acceptabl e salt
thereof, as clainmed 5 in any one of clains 1-13, for
use as a nedi canent. 16. The use of a conpound of
15. f orAwedrapquny,of Gornanlp (R araghathaetiicallgaceptd @ils@bieof, as claimed
. _there . ag glained in any one of clainms 1-13, in the
ma%?ﬂﬁ‘g‘{ﬁladfné o LOTHSRAL AHEAICAMERL use i n the i mhi bition
of Trk activity. 10 17. The use of a conpound of
formula (1), or a pharmaceutically acceptable salt
16. { hdhespe of aeomparindwed formudmgl),one pharmedcaitically a¢@ptable dalt@hereof,
r a. nedi cament for. use in the treatnent
os offRR Bl ofe BB S R B martifactis of G eetipanient Brnpse feshe
inhilitioh of MK &tiplty, or a pharnaceutically acceptable salt
thereof, as clained in any one of clainms 1-13, in the
manuf acture of a nedi canent for use in the production

by | ' ect.. 19 A nethod o
17 R R G hbl o L, B & ehiisgRiofiLy BiseRoie sl thoreor
as claipstd inany esdobélaisscih1 3,20 the raatufRitire df b ReSd@RBht f2ubd/in the

effectiv zllm)un of a conpound of formula (1), or a
treatﬁ}?ﬁf?ﬂggﬁm Tt ?{Faﬁﬁ?,rept able salt thereof, as clained

in any one of clains 1-13. 20. A nethod for the
treatment or prophylaxis of cancer conprising

18. adwhebsst afrd qognpmund héfemelat (I at b phz&frfaeatticm}lr laéﬁégtgble%ﬁlt #hereof,
utically

f f I . ar nac ¢ .
s GESHE B PR L B ARl b e
prodaétéon'ef ah-ah8-proliferative effect.

19. A method of inhibiting Trk activity comprising administering to a host in need of such
treatment a therapeutically effective amount of a compound of formula (@), ora

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-13.

20. A method for the treatment or prophylaxis of cancer comprising administering a
therapeutically effective amount of a compound of formula (I) or a pharmaceutically

acceptable salt thereof, as claimed in any one of claims 1-13.

21. 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 1-13.
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20

21. A nethod of producing an anti-proliferative effect
in a warm bl ooded animal, such as man, in need of
W@ a@ia/0823eat nent whi ch conpri ses admi ni stering POT/&B2@6/000334
animal an effective anmoumds of a conmpound of fornmnula
(1), or a pharmaceutically acceptable salt thereof, as
22. 3 phaimeelitical mmypo@hﬁn@bm@hamg& chmbdund6T Ro61a (87302

PCT/ GB 006/ 00 2. phar maceuti cal . )
Ph"‘m&%?ﬁb% @ﬁfp 1%tﬁl?rs<)§ a%%‘ﬁ%?ﬁri& agy Oﬁ%PﬁﬁﬁlanS(ll J3, together with
t leaPfHe Qﬁhgcle Iy 4 as cl ai med
: eai n a@ one g?éac a?ﬁ%ﬁﬁ%hq?%gﬂ Eetr}leﬂ\g/fllé%ﬂ%mltat | east one
pharmaceutical |y acceptable carrier, diluent or
ex i ent . A pharnmaceuti cal co
c o BB Bl Simosien sPpGRHER FomPPURERt faiuta (D, or a
pharrﬂdb@ﬁﬁ@ﬂ? BedepBibly sakABEROR B Slad@dlinahe Bﬁ@f)f cl@nsCl-88 T8k ther with
in any one of claims 1-13, to ether"with at Ieast one
at leagirnae premuaceetigally aafzﬁcpéqblqmlrleerc yentor, exgipiens for wse in the inhibition
ent for use in the inhibition of Trk activity.
OfTﬂg &E‘ﬁéy A pharmaceutical conposition conprising a
compound of formula (1), or a pharnmaceuticall y

acceptable salt thereof, as clained in any one
cl4ap cepical GRgORkion RPMpTisiag a|cerwpuRhel formula (I), ora

r r .
phan%(&%ﬁﬁ@ﬁg %#e%?a{b{ljés/ sea"f)t‘}ﬁgrgﬁia Q% d | ih %ﬁy 8{# %fjcq!ﬁhaslola 13, fogether with
at leagtame @harrﬂa&eﬂﬁ:allj\ apcte@tahfiseccmuuer;:dnlluenbmiﬂiém o theitegtment
a.c nd of formula (1), or a pharnmaceutically
Orpr%f’@éfg’ﬁn‘{)sé’glcén‘?&lt thereof, as claimed in any one of
clainms 1-13, together with at |east one

phar maceutical ly acceptable carrier, diluent or
25.  excphirancetionl epmposition lsemprisidg otchmpoumt offiormula (1), or a

phar B0 SR 48 R BT R PAERES Y- hgtnr it
at leagtiome pRgeHcbGRlally adcepbledddbigersdihient HedxRRient &t sk ¥ R Groduction
in_any one of clains 1-13, for use in the inhibition

of an aﬂﬂ-mllfar@twwff@ﬁt ipg wapn-binnded Aninsd sychrasmaa. (1), or a
pharmaceutically acceptable salt thereof, as clained
in any one of clainms 1-13, for use in the treatment or

26. préophypaxidof dbrmodn@@ror adhadBacedticabifpocspthbdd sdliaheiebs as claimed

h ceut i aI |y acceptable salt thereof, as
in an}%?‘gﬁ' ‘?1‘%6“1“55 ]gng‘? 19158 1% eé‘ﬂ%ﬂ"ﬁ‘ﬁn??I@ agqtigityuse in the
production of an anti-proliferative effect. 29. The

nmet hod or use according to clains 17, 20, 24 or 27
27.  wHeeanpouwdiod forandae(l),i s as;élannaoeulticaﬂ@ atcaptabbosajjethéreat, as claimed

sobl a hr oma sot el i om,
im ) ok G0 13, S R o Bl bR GRS
| eukem a, multiple nyel orra nmel anoma, oesophageal
cancer, nyel oma, hepatocellul ar, pancreatic, cervical

28. ¢ ane@rpoung ol é@‘ng)éq: dymsa phgm@@ma@(llm @ceptab@@g},ﬁ thereof, as claimed
n anf&{ec&{%1m9\iaf3‘ ?{1’ W@ AC Ak pr u?fg‘gﬁ f i an%{prof‘feralfjuvene%fect

secretory breast cancer,

29.  The method or use according to claims 17, 20, 24 or 27 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/ 082392 PCT/ GB2006/ 000334 136 cancer, prostate
cancer including hornone refractory prostate cancer,
whb@dadgazorancer, nel anoma, |ung cancer - non BOEIGB2006/000334
cell lung cancer (NSCLC), &¥d small cell |ung cancer
(SCLC), gastric cancer, head and neck cancer, renal

caneea,prestate lcymeh ﬁﬁbadlﬁgﬂhﬂrﬁioﬁe EFRHe Ry Ffd@fﬁ'té@in@& %Hc'lér c3hokr,
th r0|1d cancer, nesothelioma and | eukaen a

melan ung cancer - non small cell lung cancer (NSCLC), and small cell lung cancer
(SCLC), gastric cancer, head and neck cancer, renal cancer, lymphoma, thyroid cancer

including papillary thyroid cancer, mesothelioma and leukaemia.



