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WD 2006/ 087538 PCT/ GB2006/ 000522 -1 CHEM CAL

COVWPOUNDS Field of the invention The present

invention relates to novel pyrazole derivatives, their
wQoteas/esasIsut i cal 5 conpositions and net hods ofecases20042000522

addition, the present inventi-on relates to therapeutic

nmet hods for the treatnent and prevention of cancers

and to the use ofgmwgvatives in the

manuf acture of ne t he treat nment

and prevention of cancers. Background of the
...invention 10 Receptor tyrosine kinases (RTK s) are a
Field 1 Homyf protein kinases that play a critical

r j ' ' ' d jn.a,variet

e piRefi B bR RO ARI] AR i e Bltea
compgritdrisfaad atetions of use: v additien) heogrestas inveitt reRited3b afkdpeutic

Ot%rre tly up to 100 different RTK s_including
methqds § &H@B‘é@%@?@%@ﬁvqeﬁ%g aneqrs I@n"éfo thayee pfdbese pyrazole

. i . . ' £ .0 .

dertve B0 bt BApuA Lo R B uh ) B Hrntion of
cancersal | ed neurotrophins (NT). The Trk receptor famly has
B k1rhre nbers ~ TrkA, TrkB and TrkC. Anpong the NTs
2ackgy ohfrelnvention o growth factor (NGF) which
aRkek robink Ainagéd (RTROEPdrd 2 466 i
N Q&E@m@ﬁq NT-4/ 5 whi ch ﬁdé?i’ 3‘3’% g@%g‘gﬁﬁﬁlﬁﬁ%gkhr%pla”
criticajpele fin callctignadlingsarirarinveliet itTe Kaviedy epeancermelateal preceases

. b Ul ' l. i d_ bi ndi .

imclodBi S EHHRE, RUPAN dioBRSs R e B bsie Carratinap o 100

differdrit RAKIE infudihdrasgoralysti-felated 8kl (TWF ) Gavdbeh iddiified.
nd, the kipase catal yzes auto-phosphoryl ation and

r
t %{;’@@rﬁ dheyah attpireespinsdipctiveted by duasenef Jibiespsvth factors
1 - | . - -
L L e TR
TrkC.rfanongtha ks therd asaifiyiered gofvth fretoe (NGIF) svhich activates TrkA, (ii)
L TN TR T T T R TR

activate8 IOk C SESROMk Rébegfor boithind hif etiréANildr WBRRIAM 2 PhiRding), a

bot h devel opment™ and function of the nervous system
trans-y(np@pgpgg gegiemandoan iafragelldar dasmain Gpiluiling kimase domain). Upon binding

i ol.0ay, n2la-280) . 1n.th t d
of the RSN PR eatiies s apofitpBialon u? RGrE AT ERe Hana
transductidel paghwayls. signal ling with cancer have publi shed.

For ,exarq?ilﬂe, while Trk's are expressed at |lowlevels
odtiSF ate Widely sepirstrd 18 pewranslitissuerfuring dtsdevetppment where Trk’s are

criticd® ¥RRS Siaferaficd z{}ﬁrsﬁf’sﬁgg o ﬂaegé‘&ﬁls.skgﬂgt-%ﬁgg & G018 For the
cancers. Both normal prostate tissde an ndr ogen-
Trk/netspieophémaxip (wpativery), lhowever, Eopiesia guestion| Elwet areabpdtsshowing
,and undetectable, | evel s of Trk and C._ However, all
that Ty SRl HBOGHAFHqle o SFvslasent id Fonion ot PEBGRRPREm
(Patapou8@0) A8 eREICCHPer: EPhidh SNERob RISy SIRAE1 1,279 RGFN-

In the past decade, a considerable number of literature documentations linking Trk

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

independent prostate cancer. There is additional evidence that these late stage prostate cancer
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i ndependent prostate cancer. There is additional

evidence that these | ate stage prostate cancer WD

2006/ 087538 PCT/ GB2006/ 000522 -2 cells becone
WOQeqdsesht on t he Trk/ neurotrophin axis for tperrGcB2006000522

survival. Therefore, Trk Jdmhibitors may yield a class

of apopt osi s-i nduci ng agents specific for androgen-

cls tARARALS e oRIRSH R SRR F ! LR bl e
inhibitomasayt ylbldtaecﬂaﬁs off eﬁ)@t&@s -Haovag bt @é@ﬂ'rc%xpzﬁﬁl%@geﬁn mdependent
acti vat i fication and/ or nutation of

prostatg cancgy é@é?raf%ﬁ - thhelad d e Coosyarer 20801 4% M ¢14%0ma (Cancer

il yord rog e oSG EMETbR ok TR h Raibe

amphﬂcﬁtz«m aislior, mBatied oﬁTrkG arl nssatiatsdrneer serQ&ﬁ@ fb%hst &Q&iﬁomg (Cancer
reports of se

Cell, 2, S L ror ah eSS Bt SBHacro S097.508, 949-949) and

ovanar%c@@%vﬁ%g%;@ ;eé %fi?ﬁigzg% %&gerek " ?@%@ A af%ﬁl? 32% B)

M@g’g eie‘(v\imrﬂshf 3degtivasTri tyrosiné kinaseoinkibitbts. Gephatdivddicribed

CEP-7S [ CRER0T (Sere SRS PR et 5%@5@@2”59?99“'&2%%%@34&) K other

indolo@irb2bRAnBRIcHEY (VDD1 LAYY) maﬁlﬁgmwstﬂavday ¥p-701

alone. d axoSm thKline disclosed certaln OXI n

and/or £5H6 bﬁﬁ@n@wdﬁvlﬂh 8111'510@1(1151‘ er ¢hemi@dig A0diiced amﬂ‘ogen ablation,

orered RASE O R RIS bR A
certam(oicﬂ%lb?&%i;ﬁﬁﬂéé as Tﬂk @ﬂﬂlhﬁlto@ihnthOQEO@@%ﬁ WM@QQ@! 3. Recenﬂy,
al s have described pyrazol e conpounds

T 'Eﬁﬁc r maceut |
apan # TeppRe Yf@@l copgensechoy dic comprunisas Joloeduibitors
(EQOOMQAZQ W003027111 and W200437814; and AstraZeneca
have reported pyrazol e conpounds as inhibitors agai nst
IIgadditipe tethe abovd, Vastex P BakRa)s halddSurtbat pyrafolé bsmpounds

es inhiiEE BEGRR 3. A Bthate horatibliss 0B Aovensohm aant o
WO2004HV}8@4”H§18 AiiaZBhedh MREEH %gbl‘i&i bfa RS @cﬂﬁlﬂtﬁmﬁs $&dnhbitors a amst

reof, which ssess Trk Ki'nase bitory activi
IGF- lﬁﬁﬁl’taﬂ@n%f@c@r'@@ﬁ@ﬂgﬂhseful for their

SummaR bf e (ﬂﬂ'e ?il’oﬂtl on and/or proapoptotic (such as
—a'??{-r—mnte%—a tivity and in nmethods of treatnent of

tth ac«hmdﬁﬂe ovithathé prekerd @elentid) %@@pﬂlﬁéﬁﬁ@ha\fémeﬁ%b'?%scovered novel
el at es rocesses, for t he manufacture of said
pyrazols foiprgiads g

ceutigally gaeeptakle salis thereof vémfmgsmss &rk kinase .
1nh1b1t<§t?|aEﬁ’vﬁ}hﬁ{cleéfi’%1 ac&?dﬁ%}? H’!f e 1%8?%%?& 091%1 oagoptotlc &

cont al ni ng them and’'to t elr use i manu
(such ag ntirediiacgipetividy fumd inusethods dihaamm uﬁthecmmﬁ oaammal body. The

rlol iferati on glﬁ pop} c effect in
mven“%F‘h?E YRP QRS 16T Rl of s Byazpls Sermpelide cor
pharma\&leﬁﬂiball?I Qed¥pBbRialts MEaYri 19 'i‘)h&ll?&c Rlat & &ﬁg{é}g \ébl‘riitﬁuung them

met hods of "using 30 such pyrazo e conpoun
and to fhgiuge nethe impanfagtuge oSpedibimentsifar sis¢ inethe pfoduttiornt dfan

antl-pr(t)l (e ALOE altid/&]f proapoptotic effect in warm-blooded 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
treatment of di sease states associated with cell
WOR08¢9%7838at i on such as cancers (solid WO 2006/PE3AGBB06/000522

PCT/ GB2006/ 000522 -3 tunor3-and | eukem a),
fibroproliferative and differentiative disorders,

tumorﬁ’ﬁﬁH leARdrSia), RSB Rl Aive %ﬁ& Hfffe?érﬁlau{f@@i@éﬂdﬁ& é&hﬁgmheumatmd

aenanglona acute and chroni ¢ nephropat
arthritis, Kepeswa sarcamhgiespehgious) acuteartdathralic negireputisies; atheroma,

eases, acute and chronic inflanmatjon
athe“’s%‘ﬁfé’% %@R&E’?ﬁgﬂ%ﬁ% BHPIPIGRS dSeases. apith 2 phame lvﬁ@g@ﬁtwn
bone cﬁéé@bésfa%ﬂ@bhlﬁﬁdm@asg%kfﬂ et Wessél foleReyINds, or
p armaceutically acceptable salts thereof, of the

vréhﬁnn@m theecompoundsedr plrinecauticalist meptnble lsaltstthaaofmﬁthe

v PR TR 5B B 5 bt P35 St o

congeﬁlttalltfﬁrclimﬂioﬁiaI ﬁh&ﬁdb@ash@ ﬁkﬁﬁ‘bﬁa m&%ﬁeﬁoﬁﬁ%@@%&él@blasﬁc leukemia,
| eukem a, nultip rrg oma, nel anoma, oesophageal

acute Hﬁrﬁl@?ﬁl%ﬁ‘é\fm mulﬁ ylemna.unelanoma wesaphegeaal caee imyaloma,

eru SR AR SO RS A SRR, oss

sarcomag colvmuem ganberrebmhst camee incheilgieert@ly beaabt®hcer, U1O%ERL ncer,
cancer . (h ng hornpne refractory prost ate cancer,
prostajg %%aaf‘érm%‘é 0%65 FRioTY IPiRRipte £ativeR bladdpryangsramplanoma, lung

cancelc-eﬂdn Mgbeﬁq émé&ﬁﬁ@u?%gi sgxlri]%i éellCiE\l)%c:Jnlé&g(S 'a',ﬁaéastmc

gastric cancer neck tancer
cancen; bm;leqnd Hegkrpdneem renahyancer hoaptoara, thyedid «tam@r pehidingypapillary

o 2 AR T R R bR st cance,

coloreGRl eneés, BrosBifd\Gter 4 ArigAlaBe&aNeRL@RMd kEng:; ﬁﬁﬁ‘&gimcularly
NSCLC and SCLC, nore particularly prostate canc

prostajffanefsi @dgaeteinaticaarly heomaemestiactorapiostate qanest at e
Detailed e .ert{%%toquthgﬂw@gﬁg&l pt| on of the invention

ACTOT OT 1Y the-present i nvention provides a conpound
oAcé(ndlmglyaﬂ(elp)resen&nzeﬂﬁo)i pi@wdés acompould ¥f friflaRI):RS A
(R6)"

/

\<R

(R%),

)
wherein:

R' and R? are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C 1-salkyl, Cy.galkenyl,
Casalkynyl, Ci.¢alkoxy, Ci.¢alkanoyl, Cy.¢alkanoyloxy, N-(Cy.¢alkyl)amino,
N,N-(Csalkyl),amino, C;.¢alkanoylamino, N-(C;.salkyl)carbamoyl,
N,N-(Cy.¢alkyl)scarbamoyl, Ci.galkylS(O), wherein a is 0 to 2, Ci.salkoxycarbonyl,
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20 (I') wherein: R and R2 are independently sel ected

from hydrogen, halo, nitro, cyano, hydroxy,

trifl uoronmethoxy, am no, carboxy, carbanoyl, mercapto,
WO2M6M8EByl , G _6al kyl, C2.6al kenyl, C2_6al kPEYIGB2006/000522

G _6al koxy, Ci -6al kanoyl-4€d _6al kanoyl oxy,

N-(C _6al kyl )am no 25 N, N-(Cl _6al kyl ) 2ami no,

N-(C;. Qlkﬁj%hlpﬁﬁlﬁ&tlam %ﬁl&y@[ Hawloy g "Ul Qﬁl@lﬁﬁlphonylammo carbocyclyl
2carbanoyl .~ Cy6al k whérein a is
or hete@oqyglyi; szl@relgéi leos e ancba@ ently\d @/ﬂmmgbe optionally substituted

Mt o ey [

mtrogeﬁﬁhbpbéf dﬁ:tidnallja subsatugsdisy s bvup sebee@ o R®; and
ently of each other rra% be opti onaIIy
.apé?%@re@ﬁeme@dwly - el nore R7; and wherein

LR PGS SRR o
tnﬂuoﬁ:mheemm@darﬁin@mﬁ&)xﬁ cﬁfbamé()'d mierbapd, allghanisien@nemkit, I qalkenyl,

re i ndependent]y sel ected

o 6@%%%#1@@@91 o 1 ﬁ%usﬁlsanoamoN (Gyehikszamino,
S

N, N—(@sgmal)icafbfn}o@l (ﬁablkmﬁ‘s@)a wiSieih all.kaltm:y A Ch)gylkoxycarbonyl,
N-(C - ' v N, N -6 i , .
N DS R R, s NS 5 B Rramine,

carbocgkl?‘l RO vPBétkdOCy AFBR DA hErein BP - aﬁ@kﬂmpgd%nﬁ@ 8F &ich o%e‘r $nay be
2, Cl-6al koxycar'bonyl kyl ) sul phamoyl,

optionplky %l(b&tl@tﬁdlm C)aﬂcml yrenewy lmore:RNis and wm;n@hpﬁ saiglhateranyclyl contains

on N Bae B GBI By @ Pl o™

sRbaid R ﬁredndvpeﬁ@hﬂ? Belboted ROMOy dfdHeq, IR1E nited) Gy Wi hpdidxy,
if said heteroc cIy contains an -NH noi ety t hat

trifluopgnpgthoyenampg, e Pt Cuhanpyl Bgrapio; sulnkpnerylL lgﬂaB"O(b (A salkenyl,

&4 I
CoaalRYEE, LR @1%111361103 6@{}@%3@3@ géjg@gmﬁy%r Yy,
N,N- ((ﬂlts:aﬂdr}]'l)ganulrm,t(tcmaﬂta?@hmm& Hg(C:aﬁal}gyl)aaﬂrahmygy: . rrelr capt o,
u nmoyl , .ba ..6al ke , - nyl ,
N V- Gyt G @#@% SRRt G AR G koS Sy,
N-(C,. [&lk}@}suﬁﬁbllﬁ.ﬁ 1) AT, ﬁ_l nﬁﬁrll Kyl sﬁﬁ?Ehlﬁﬁonylammo, carbocyclyl
| kanoyl am no, I kyl’)carbanoyl, NN\ (C

or hetero@@l}ﬁywlng]adb a@dﬁ in @@nﬂy loSe®h, otkmema;q bc eptiopally substituted

on carp R En RO TOL R e € e G b A motery ha

nitrog@emBPBY 6ptidnallp sulbeitesdby § bidup suldeee lﬁ@nﬁ@”a nd R5
i ndep endentlc)( of each other nmay be opti onaII

stse frertdand ehConlipdmenpiherse S@id rordkteng; m%bp Qtienalln

[ gycl yl contains an -NH noiety that
Subsu{u{edq% Oglﬁ%r?r%%&ge Optionally substituted by a group

sEir@C wlca&b(myc]k}tl 6, heterbeyddylgivherein ilf said heterdCly cl®bédaydindai -NH-
wherein said 12a|k|ee g/beotlonallg 17
moiety that nitrogen may be optiona y substituted by a group selected from R"';

RS is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Ci¢alkyl, Cy¢alkenyl, Cy¢alkynyl, C;.salkoxy,
Ci.salkanoyl, Cy.salkanoyloxy, N-(Cialkyl)amino, N, N-(Ci.¢alkyl),amino,
Ci.¢alkanoylamino, N-(C;.salkyl)carbamoyl, N, N-(Cj.¢alkyl),carbamoyl, C;.¢alkylS(O),
wherein a is 0 to 2, C;.salkoxycarbonyl, N-(C.galkyl)sulphamoyl,

N,N-(Cy.alkyl);sulphamoyl, Ci.¢alkylsulphonylamino, carbocyclyl or heterocyclyl; wherein
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25 substituted by one or nore R16; Ring Cis

carbocyclyl or heterocyclyl; wherein if said

het er ocycl yl contai ns an _NH- i ety that nitrogen nay
WO S Bnal |y substituted by a group sel ect e®CH/GHBR006/000522

RI7;, R6 is selected fromhaBe, nitro, cyano, hydroxy,

tri fI uor onet hoxy, am no, carboxy, carbanoyl,

@%%ﬁbx&lﬁ?%%%ﬂ@t@@ )Sg )((:itlﬁbn Balky 5{ gte 1@31 mr%lxerem if said
hetero@clﬁla}dnmmwi mbieEl tixﬁaiﬂkgge)lanayrim optlonally substituted by a group

p.6al kyl ) 2am no, C -6al kanoyl am no,
select%_%k@%| ’kyl ) carbanmoyl, NN-(( -6al kyl ) 2car bamoyl ,
Ghide\l 1k2|o$(3 OvBereBE Qaleot 1 Haf Be ‘ame same or fhfferent

Cl-6a rbon N- (C1- 6al kyl ) sul phanoy
&1RéaR% ng am]mgdepembnﬂm bilgdted fromoryo, aitroy oyano,

hydm%?‘cfl?%%%%%%%% Sl A A e

Cp.callmyt @ lelRy by, (On,@ll@&y,r@{s@lkah cm&aﬁeﬁbﬁy N siﬁdyﬁammo,

0
aet erqcyclyl contains an -N that nitrogen
N, N-(esabeyDpdsniap) G- @U@gvylamtr@deﬁxaalgymwwl,ect ed from

WA G endhoyh ot RySIONWEREL S %0 S i hiaticdi Rl o
N~(C,zaikly laau@hﬁngyb BONEOY. kaglli}sﬁhﬂﬁﬁ?ﬁoyﬂ r@%lk?lsthﬁhﬂgﬁmo
catboG iyt Retrtv B sty R B Bal SWE'® indepéndently of sach
other ﬁgy @é‘bﬁﬁdﬁéily s%tlﬁﬁéd(é/rpé’drb?r%y ?ﬁ’é &%gre B2 L8 WA W snid

anoyl oxy

heterowdyl(@ntaﬁﬁlamyN}Em1m thainitbagek amuy;heamtmﬁally substituted by a group
al kyl ) carbanoyl, N, N-(C -6al kyl) 2car banoyl ,
Selemgﬁ%%l y1S(O a wherein ais 0 to 2,

qz?aa‘Pmsé f RENA R 3R Ddihabal kidohed
Sl kyl) 250l phanoy T ol ea Qﬁeﬁﬁ ERRPCREIL, Cralkanoyl,

NN-
Cr-sallgdy I, Fhi sy carbonsk esrbapeylyN-(Eeaalkylivadrasionl, R7,

T, S AT RSB

"Wand BFrinddpeaddrtly ofeactr sthatahayl beamtioahl sbtituted on
b m)| et dhat nitrogen nay be optionally
car 0%%%1391?%??’@(}{@)/ a group selected fromR23; 15 R8, RI13,

% 4 f
S e ariHIBRAAcHY Bl RODEIS i Ky B, BSLERy, O
trlﬂuoeamtbeegye amninongarboxya K:mzbamyjIL mmrc(a@to @apmo}dg@ mgayylcl:z alkenyl,
Caalla e R BRSO ARG Al soR & Rl
N,N-(GlQlkg)shnRas, mlrkdmyd&mdoqubl %Eﬁ)dam&% pay be

optjonal |y substituted on carbon by on or nore R24;

N N-(GgabgyDcarhanmah %rsélky}%@béﬂtﬁém layis 8 &4 3 esdlkbryombralyh,

N~(C, Eﬁlﬁ)g%uyﬁmgflbw 3 )&HFI)Q amogfﬁﬂgggl%gt}hph@yl%lg qu?arbocyclyl
or het@ﬁey@&llj(\&ln@tbm RZ%&RF%nMendﬂly@ﬁb&QWhercﬁlaﬁ&i aaxily
subst1tuted o%l clér on)iny one or more R“56 2I|1ci< %/vlherglrrrll 1? gald heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from R%;

R R R? and R* are independently selected from a direct bond, -O-, -N(R27)-,
-C(O)-, -NR*)C(0)-, -C(O)NR?)-, -S(0)s-, -SONR)- or -N(R*)SO,-; wherein RY, R®,
R® R* and R* are independently selected from hydrogen or Cy.¢alkyl and s is 0-2;

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

amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
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N, N- (Cl . 6al kyl ) 2am no, C1-6al kanoyl am no,
N- (Cl -6al kyl )carbanoyl, N, N (Cl.6alkyl)2carbanoyl,
Cl - 6al kyl S(O e wherein ais 0 to 2,

wo @Oﬁﬁﬁ?sﬁ%xycar bonyl, 25 N-(Cl. 6al kyl ) sul phano}€T/GB2006/000522
N, N- (C1. 6al kyl ) 2sul phanoyl-6 Cl - 6al kyl sul phonyl ani no,
carbocyclyl or heterocyclyl; wherein R22 and R24

acetoxy,THGRABAY. kit %uﬁ@Qﬁ‘m@&?ﬁfmﬁ@lﬂlaﬁylgﬁmooW@b&%yl—N-ethylammo

substituted on carbon by  one or nore d” wher €i n

acetylainfing, dY-ehetell earramyayilyV-ethyladiansoyhnV, NNI&neﬂxyﬂcarlgamdyat

N, N—dlgt@yfégli%glalo?f %f be OP NFS‘%@‘ﬁl alFé )azt | ﬁp{i}ﬁ t\ﬂgﬁlél rr(r)let}l?xylsulphinyl,

t ,
eth}’lsdl%ﬁ%eﬂﬂé@m étl’iyl&%ﬂﬁﬁﬁf?%&f%%}a&&bﬁhﬂe%o 505

N—methylsql;@m(ogqg (j\)’—emm}su}.ph@pg}ﬂ) gdﬁ-dlmwngls@lp N mglethymgahamoyl
OrN-mRalgfg\n%hﬁgulp lnzgl%pendent ly selected fr om hydr ogen

’s I's 0-2; R25 is selected from hal o,

¥ IiSDseldbteﬂrffbm h)){ eallayqycl Edlkd‘nbgl? e°] %kﬁ@aﬂﬁhonyl Ci.salkoxycarbonyl,
trifluoronethy ,_car car banoyl, nercapto,

carbamoy], %é@mkyl)ﬁ%rbﬁppyl é’tNrWl, saﬂwé)%rb@m& h@a@yl bswlwcale
benzoﬁ%%ﬁé‘}@%%hﬁf@/ GB2006/ 000522 -6 acet oxy,

hyl am no, di net hyl am no, di et hyl am no,
ora phhhmhtydallm-amdpdeaﬂmhereafC et yl am no,

%ﬁ%&%&gﬂ{?ba{;&% lé{ﬁ-{sj%lg g‘q’ﬁ%ﬁﬁ&gpﬁﬁ gxaﬁoggﬁgﬂ) are as follows. Such
values ;?#Iea?ﬁfehﬁéd MRt pesprRaT L argﬁ:%t iy &éﬂrﬁ’aon%t Q¥idshr @ mbodiments

| sul’phi nyl", et hyl sul nmesyl
deﬁned;h @ﬁomm‘rhcremanhoxycar bonyl et hoxycar bonyl, 5

ta?qgrcé?ﬁ%fg@u%ﬁm% l %‘grlt am)ﬂaharmyl or

mlrtegéwdted\ﬁeﬁahﬁétﬁ |, pBatyDYdo r@}ﬁﬁi B26ydlsprogyiect ed from
C]z 6al kyl , G _bal kanoy Cp bal yI g“(ug%oﬁfu C1
Rd

p b‘i&?%@‘r bonyl, car banDyI N- (Cl1. 6al kyl )car banoyl ,
I&elrlﬁkzn (%l y —ag ngﬁp%&elﬁgﬁ{ W%: on yé)&ﬁ %hrorggﬁ rtéy g‘%ﬁ% QE@?@% ?ry
carbocgclgkpt abl e salt ther eof Particul ar val ues of the

6] it arSlpdPergy tge'kir%g%jﬂ i E@éﬂn%lewé?%ﬂaﬁbwﬁ iSoREQpOxXy or

cyclopipyll any of the defl nitions, clains or enbodi nents
defi ned here{ nbefore or herel nafter. RlL is sel ected

3 cier=0t; @l XYan lﬁa_rﬁaﬂldepm}deoﬂyeﬁﬂgocyclyl. 15 R is

| hr om | .. t-hbudyl, isopropoxy or
?§ ?@Sﬁg larem éermydr en. R and R2 are
Imﬁ@wléqrahhwz%ﬁheéta@a~ﬁr om hydrogen, G 6al kyl,

; 6al kgxy or , carhocyclyl. R and R2 are
%d‘ép*@r%er@flﬂ% g8 &ctaR=Nr-om hydr ogen, nethyl, t-butyl,

| FORNIGPRLY 1n‘ﬁ%pen%gnt‘f}y SR LR ‘hydrogen, halo, hydroxy and C;.¢alkyl.

R®and R’ are independently selected from hydrogen, fluoro, chloro, hydroxy and
methyl.

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

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

wherein R' is hydroxy.

kS 7
s
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X3 is =N-; and X and X2 are independently =CR9-. X1,

X2 and X3 are independently =CR9-. X is =CR9-; and X2

and X3 are =N-. X2 is =CR9-; and X and X3 are =N-.
wo2hodfB7s88d RO are independently sel ected frompayigeaboos22

hal o, hydroxy and C _6al kyly_. R3 and R9 are

i ndependently sel ected from hydrogen, fluoro, chloro,

hygr oxys and . ne R4 a re inde tly

o B AR PR s g RineeningnEl o drcrmel.

I pdepaneamohy of each other may be optionally
substituted on carbon by one or nore Rt4; 30 wherein

RAds Cs2dilpderss ywherein saidi CRE gl enei mateb@opimma]ly substietedery one or
fsom hydrogen or nethyl; wherein R4 and R5

ndependently of each other may be opti onaIIy
suhﬁgtcctslnee&o 132 RGBinkY s Betroc PaN IS hdletifa

i s hydroxy %%006/ 087538 P(%Tlocgg%l%/ 00 522 e7}]!1(%4 !
mtroggm@ange QPTéOIiaHM ép‘@ﬂﬁl@éﬁd bya gwiupseleeted fiom Ry dr ogen,

more

gﬁ{“%a(# yrret hyl. A is a direct bond. A S
erel n said Cl-2al kyl ene may be

opjngcmwﬂmnﬁubstltut ed by one or nore RI16. 5 Ring C

is. heterocyclyl; wherein if said heterocycl contalns

aRing\gis nh@nﬂt pyl’ﬂdYé:tPleﬂﬁllebér?’ -brngodiexolist ¢
b
fai?%ocy#fh%ﬁyl ¥y nyg%f}gﬁﬁ{i]g‘r‘]z‘ ﬁldl r@é&@%xol% 9190&}1 fidol-3-y1.
pRampyC 1smy|r1d§iyl pyrim di nyI 1, 3- benzod| oxol yl or
R| C henyl id-2-yl,
pghgrﬂ nﬁ" 7 ng belniogl g%l S%IrI or 1I¥|-i ndol - 3-yl .
Iﬁ’fl?lﬁaingl Rlng Cis pyrid-2-yl. Ring Cis

i st © B g R
R® is halo.

R® is fluoro.

nisQor 1.

nisl.

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

Ring C, R® and n together form 4-fluorophenyl.

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

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

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

R' and R? are independently selected from hydrogen, C.salkyl, Cy_salkoxy or
carbocyclyl;

X}, X* and X3 are independently =N- or =CR’-;

R® and R are independently selected from hydrogen, halo, hydroxy and C;.¢alkyl;

R* and R are independently selected from hydrogen or Cy.¢alkyl; wherein R* and R
independently of each other may be optionally substituted on carbon by one or more R'%;

A is a direct bond;

Ring C is carbocyclyl;
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Ring C, R6 and n together form 4-fluorophenyl,
5-fluoropyrid-2-yl or 5- 20 fluoropyrimdin-2-yl. Ring
C, R6 and n together form 4-fluorophenyl. Ring C, R6

WO 200§/08758%get her form 5-fl uoropyrid-2-yl. Ri nBCTGBREH6/000522
and n together form5-flucrpyrimdin-2-yl. Therefore
in a further aspect of the invention there is provided
RGompEUNd of formula 25 (1) (as depicted herein
above) wherein: R and R2 are independently sel ected
frigrh Aydir ogen, Cl. 6al kyl, Cl.6al koxy or carbocyclyl;

égl,‘;.)%,d?nd.XS are i ndependently =N or =CR9-; R3 and
it '?fa'ependent |y sel ected from hydrogen, halo,
or a phipAdc%ticall} Aeldpildkdit therdf, R4 and R5 are independently

sel ected from hydrogen or Cl.bal kyl; wherein R4 and RS
i Hheegferedn aifigphestaspeast of e sentientheee is pravided|d gpmpound of formula
' d .by one or nore R14; Ais a
@ (as JHREEA b Sﬁl&b%gﬁc‘ggg%ﬂrs carbocyclyl : WD 2006/ 087538
RCTE 826610000 Byl 1-ButyRésdpgoporl of cytlogiogyl; and R14 i's
h%zd,r ox%r; or a pharmaceutically acceptable salt
tinelp Bydroge; Therefore in a further aspect of the

IV enti 9 3%5?@8@&&&5@@1@?&%@@0”“ of formula (1)

(as depi C erei n above) wherein: R is-.selected

fRoandret oy indepertehtyy selécsabiran dygrogen, fiuoka phlopy,lhydroR? and
LS hydrogen; X1, X2 and X3 are independently =N or
methyL cRg” - 10 R3 and R9 are independently sel ected from

hy g€ hre fﬂdéﬁéﬁﬂen@ S fed 0 'h?&ﬁ()g@ﬁ‘,qnetﬁﬁt&mkldroﬁﬁm@ﬂgl;
nmet hyl oOr

RS are independently sel ected from hydrogen,
M ds odiyeneboyd;; A is a direct bond; Ring Gs phenyl;

léing% issph];rlxy ;or o; and nis 1,

R® is fluoro; and

nisl;
or a pharmaceutically acceptable salt thereof.

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

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

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

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

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

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

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

anot her aspect of the invention, preferred conpounds

of the invention are any one of the Exanples or a
wQvas/omassut i cal |y acceptabl e salt thereof. 20 plcfi/@82006/000522

further aspect of the invenyiLon there is provided a

conpound of formula (1) selected from Exanples 6, 11

14, 15 .16, 24 6, 27, 28 or 30.o0r a armaceutical |
a{fbaéb%dgﬁmaksp‘%mﬁws?@? Preﬁiv?ghveam BOufs = SR (1
formu%a'i?), Bf 8 pRAmacEMRANY Q&eﬁ{aﬁlé' sHR $heRedTOIP A (RS mbRANEAMLR of a

. or “a pharmaceutically accept abl e salt thereof,
medicamentforusedn thertesditoenton prophslakis ofwamdh (solohtaimors and leukemia),

enhodj.nent, t.| .eseni. i nvention.provides,a conpgund.,
sbropitpalfi i RGN oo rRbR R e BB
sarcorhd) @h&RAngib1Rs, 6@ and chfbﬁidl&@ﬁfo?ﬁ&iﬁs,eatﬁérpﬁaﬂﬁﬂér@@]&Bﬁis, arterial

for use 1n the inhibition of Trk activity. In an
restenggigiiapfoimenune fseafesaaute thé chyoaisdnflathmeden, bone giseasetian qgular

ciseosGOMRR L it B o SR ORRIERE et o o

almachdugtional emBUifment thHe prekéht ib@nti6eploRIBE a @mpound of formula
prophyl axi s _of cancer. In an_ additional enbodinent the
(1), or grrbaupaceptigadly acenptablosalidhereet, &5iise imide srenpfpsturg of avedicament
t. : tabl e salt thereof,
for us§ %‘)rﬁlﬁgeOd?%‘@‘?ﬁ‘é%ﬁf%g%ﬁwgg ﬁg& medi cament for use in
t hreart adeléiiocnahembédimantcthe presern imventivbprooities a anitingl ofdnkdbiting Trk
. .as _man.. WO .20Q6/ 087538 PCT/ GB200Q6/ 000522 -9 In an
activity gmPrising PIRiSgiRe e J%‘}%mp‘}e&é 88%““8&(?@?%% A hrarartieallys
ffective BROUAIA codiRund 6F fmdla((D), or £ phnRBARRELMCEAEbIE Yalt f.
° ecacceptabl.ecsaltuilfhereof,a'f((i))zoﬁsg'in t he nanﬁ%é@?ureaogkﬂm)
aln aregilditiomehemberdimgstehe pres¢nd investiomprovides a preghsid/fonshiedreatment

cancers (,sol. d .t upor nd | eukem ' .
of canfin SSRFEIR ARG Guha TR B Plpcelaf St heatmens adagrapeutically
effect}¥s @friodsi &f,a dopgoimd of thraula(l), bt § phdtaR6&iticallPadeeptabieBalt thereof,
haemangj oma, acute and chroni c nephropat hi es,

alt #ivitionat reesimral iBe present imeptian provides amesghad for the treatment
or prop kg DL AR R B bl NP B ot o
comp@mdl dfffemata @ or a pharmmcentichiip aiedp@blersalt tiwnamf. as man. I n

Srrb%“? g tlicglré]lglgrﬂ.ggﬁ()dh era] %{;}S?ﬂ? it \[e%%gl? E)rog/{]d\éggtnlle?}rl]od for the treatment

or pro?ﬂﬁﬁﬂ@ eebdrcen! (bolidramBRt AR l18nealid), Eﬁ%?ﬁﬁifferatfi% anldSBiftRntiative
. he manufacture of a nedicanent = 10 for use in the )
disordgrso nersiaissthefmataidearthiritis, oanosids sarama, dhémangioma agnte and chronic

-1 d ' the present i.nvention provides
nephe SRt Al Ptor R ARl ST PG E AR ElpE GRS St and
chronfdiflfihSbeon, Boné QisasbBogid donlan didaset wethGetidal eé’s‘sﬂgﬁbliﬁraﬁon ina

t herapeutically effective ampunt of a conpound of

warmbloqdsfl gnimal suchiasanashemrsisig adeunisipriag e dhsransutically effective

’ it I '
o ol 8 Bk (O pLERRRRNY b B hereor.

In an additional embodiment the present invention provides 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.

In an additional embodiment the present invention provides a pharmaceutical
composition comprising a compound of formula (I), or a pharmaceutically acceptable salt

thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient.
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15 of cancer conprising admnistering to a host in
need of such treatnent a therapeutically effective
anount of a conpound of fornula (1), or a
WO N8B ut i cal | y acceptable salt thereof. |nP@FGB2006/000522

addi ti onal enbodi ment the-pPesent invention provides a
nmet hod for the treatnment or prophylaxis of cancer
%%raldaitﬁﬁalft%ﬂoﬂhﬁérﬁ &lhen;ﬁe@nf Hﬁér’ﬁ 'iﬁrb@‘iaésl ¥ plefrfn@Edukival
anmount of compound of formnula or a

compopﬁ@nwamusme alcompaeckef fann@la:(Bl ora ptmrmecteutlg@ilx acceptable salt

ona odi ment the brasent enti.on
thereofy0sle? N o AR T B P G Rl @it for
use in {Rahhibition BTk agflidyeukeni a), fibroproliferative and
1 ffer enti ative disorders, psoriasis, rheumatoid

aknramradgitionaliemphediment dhy prevent IyartinarRPvidasa Pharmaeeulical
compo%R{oBr(]:' ﬁﬁpri?flg 'arc%g@ﬂhf of go%{?lgr ﬁn&’ 2 @ﬁﬂﬁ%@&?&:ﬁbpgdcg%ﬁ%ble salt

eria ten eases

thereof; o gt withfdt &sasedriepharnReaticdlls ascptbichriaillidient or excipient for
. diseases with retinal vessel proliferation in a 25
use 1nmi}fﬁagp%@§aaryﬁ; mal such as man conpri si ng
a
?%%?&ﬁg‘%? ol?o%xﬂé‘rﬁ??ﬁ%%&lg dv nt’?&f I«ftdllééé% ?Ayfﬁfé@éutﬂgl
compaaitvagbalpkising al dontpbendaof formulaz(ﬂ adajphamlaadutwmtbombcaﬁable salt

thereogﬁogeﬁ'ﬁessegxraa :lq%\é‘g&riglt %:%tlé%ﬁy aﬁceg od Of gr Od or e:g:lplent for

use1nﬂﬂi‘t%ltmerﬁlé?pr(ﬁ‘yﬁymﬁ’of'cﬁl&?ed of such ”eat ment  which
conprises admnistering to said animl an effective

alnoamrddigfonal endbgsibwent the presantrinvantden greyidesa pharmaceutical

A | f
compd{iRmTREREb I hsRERT Of A2 30ebe PROBRE vy et ot
thereoftagaeg &idth aﬁ@éast Mﬁﬁhédeﬁﬂca@l@%édp‘ﬁdﬁl@ca&n@@ﬂﬂ@ém r &cipient for

fornul a (1), phar maceuti cal ly accept abl e salt

use in fheclreagmenttop @&m@}aqu sangery (Selid tugines pxklenaial, ﬁé’mnrghferaﬂve

end S RERRRHE Bt Bl BBy NP KRS o ooy hgemangioma

acute ambddonie neplrbyatifies atetona) wdetdsolerqsispwitated reatenosis, autonnmune
har neceut.i cal 0Si t on onprl si,n ound
disoasf AT 454 PR SR OF Ot Py i ctBr SRPes Bith Feina

vessellfa§tifeRtiont 0gether with at |east one pharmaceutically
acceptabl e carrier, diluent or excipient for wuse in
t reani additising] embastiment the prssény vvigntion provises agbianmageutical
odi ment . t he ent cEnve V|de
comp P el ineA cRUBHRof KPS B PoRyRE xR torapigple sa

thereof,abgethet with at 1€dst ane%lﬁﬁﬁwé&ti&al@aicbéptﬁﬂ@ eqrtiah dBugalot excipient for
t hereof, together wth at | east one pharmaceutically

use inge pregugsion of ap apiproliferatiunetiest nea Wrpn-bltoded Aninad éuthas man.
| D SRR O FRASEE bt A, bk AR ol
O, ormmaﬁﬂadeumllgmnwptzﬂﬂm galiathemﬂip cﬁmrnﬂe of the Gmilnbultlan bf Trk ativity.
parma eutlg % acc table salt , therepf, dre
Hongbem b st Rvention By 4spEDG Piefprmula
D, orgi %Hég{/ﬁcggfwa?lg’ gﬁagge 0 therdSE fbiist RBtHERANERbr fophylaxis of
cancer.

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

formula (), or a pharmaceutically acceptable salt thereof, for use in the treatment of cancer in

a warm-blooded animal such as man.
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In an additional enbodi nent the present invention

provi des a pharnaceutical conposition conprising a

compound of formula (1), or a pharmaceutically
womoedrsdsl e salt 15 thereof, together wth at pegastofdos22

pharmaceutical l'y acceptabl gjcarrier, diluent or

excipient for wuse in the treatnent or prophylaxis of

. id t d | eukenm.a), .
f %%iﬁ%ﬁ%%rgw E"l%@h% B{ﬁsmté?‘@ﬁtmgapwéea Asarged of the
formuﬁéﬂ},'o@ﬁ!pﬁarrﬁé&@ﬁtf@ﬁ? 'agcegfabiyéaft WioreJORR Tk 71 REHERM RNt or

aenmangi oma, acute and chronic nephropathi es,
prophglakisrof pancerst (selidbminlonrsasiddeukaemi), fibropetifeatve and differentiative

. ut Qi nunun di,seases.. acut e.,and chronic inflammati on, )
disordgt, BSHeSTS A BguneiR B HEis KepoS S Sueon- (e etgipaph sopie and chronic
nephry®fisied, atlefinhd, @ftRkdseRroslsNarddiaf fdtchb a8 ahutFHRRAE ARBAsel MRute and

present invention provides a pharmaceutica .
chroniedphametion beandistasenandocobrrdisaasds whthfretinal vess¢liproliferatian in a
h hcally acceptable salt thereof, together
warm{HHAIR R o b

armaceutically acceptable carrier,

din areadditionabuabedinght the presétd envetib froRided H @binBurf offBrmula
anti-proliferative effect in a warm bl ooded ani nal

(D), ora phgrmacepeally ascontablpsalidhenep fer use ibhe ipreductiomef an anti-
pmlif&ﬁ{;\;eeaﬁec{.nventi on provides a conpound of formula (1),

or a pharmaceutically acceptable salt thereof, for use

i n oteeembuditbentivirrofhe Tilkibisioh of THyactivity ivmefaditb pafieblarly this

odinent t resent invention provides a conpound
refersZ%d?ﬁ’lt‘ﬁn(’?&,rﬁéﬁcgvﬁhar maceutical |y acceptable salt
t hesftler éc,fcl)f%di‘ﬁ‘ﬁéit yRelchBe ﬁfhﬁﬁﬁ&P&tT&racmi%pﬁ%i@ﬁbcz %otoﬁarticularly

cancer. In an additional enbodi ment t'he pres

this reffer émthe drhipition ofi €8k B activifyound of the fornula (1), or

¢ NN R E M oru RG] F Sori i etiP B Do P’y Susefhes o
the traatiné or pAEP1R04E) &3 Eofen AT TH HeBEA0ERM 0 BR3Hastic hbphrdmal

addi tional enbodi ment the present invention provides a
mesotglisets Aete uyiekablastie kawkemia; agute bymphopti lewlemie. rultiple myeloma,
lanBRGe i re t_or .
T R T T
sarcorhi, meorbbisiohey, Kinpasis sancbnt, b/ ataandanedr] breast dirser thelsling secretory

psoriasis, rheunmatoid arthritis, Kaposi's sarconm,

breastﬁgg%ﬁ:é):l%ﬁg?l cgggﬁreprgﬁatemp% inclugding, gtrqﬁaé@ry prostate cancer,

bladd@dARER BelaRSHE TOSELREQS I ron sBalIREN Rlng' &ﬁéﬁ@?bﬁmgg and small cell
aut oi nmune di seases, acute and chronic inflammation,

lung caaees (BH-LEh gasiria aances Wkad andl neeki saxeniretal cartden dy mplesss fthyroid

i.f erati K0 a. warmbl o d anipal such as .
cancel B AUR, - AR R OPHE T TR G Lo i e centel
and p@iphetall aaveusrssRal Atklabnia0fiblek@corhh Inch@fingcongenital fibrosarcoma

har maceut | cal l'%? acceptable salt thereof, for use in

and 095%%9@&&&9%% ulgrly Hpefersto psstatd gaacen Inaddéidne grore pasticularly
it refe%}? S@ﬂ@%gﬁ%, c}@?b?%ﬁa&ﬁc?ﬁcekws?gbﬁ E%eloind-l}rolx(’ b?e%tstl cvalngéé Ira

erred to par
further aspect it refers to hormone refractory prostate cancer.

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

of:

Process a) reaction of a compound of formula (IT):
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refers to the inhibition of Trk A activity. In another
enbodi nent where the inhibition of Trk activity is
referred to particularly this refers to the
WORMIG{OBTB8 on of Trk B activity. 15 Wiere the t PERGHRH6/000522
(or prophyl axis) of cancer12s referred to,
particularly it refers to the treatnent (or
prophyl axi s) of co geni;al}jibrosarcona, nmesobl asti c
nephroma, nesothRli g te el obl astic | eukem a,
acute | ynphocytic | e a, ti\%qLepg‘ryel onma,
nmel anonma, oesophage oma, hepatocel | ul ar,
pancreatic, cervi »EW Rgs sarconm,
neur obl ast oma, Kap@si g _sarcomm, omgarian cancer, breast
cancer i ncl uding sé@T@%Bry 20 breast cancer,
col orectal cancer, prostate_cancer including hornone
refractory prostate cancer D bl adder cancer, mel anome,

- : . Mﬂ& ), and
Whme%ﬂﬁﬁfg?gﬁﬁknpgﬂ%ﬂé E%g&%?gkk%%, gé%???%ﬁgéhc r7" head
and neck cancer, renal cancer, |ynphoma, thyroid
cancer includi ng papillaky™thyroid cancer,
mesot hel i oma, | eukaem a, urs of the central and
peri pheral nervous system nel anoma, fibrosarcoma
i ncl udi ng congenital fibrjosarcoma 25 and osteosarcona.
More particularly it refers,to prostate cancer. In
addi tion, nore particulagd (R6) refers to SCLC, NSCLC
col orectal cancer, ovarNan cancer and / or breast
cancer. In a further aspect it refers to hornone
refractory prostate cancer(Ilin a further aspect of the

resent. invention provides a process for preparing a
“hmﬁgﬂﬁﬁﬁu%ﬂﬂ%Fggﬁﬁﬁﬂﬂg (1) or a pharnaceutically
Proce3%) R dippubd df foheile of) Witk ROEOBRESxy3ethyMa@l R s hydrogen;
_varjabl e groups are, unless otherw se 'specified, as
reactiogetiiafemponnd of formala((Ib) withmnnnoziss of firmuty d¥dss a)
reacti on of a conpound ormula (I1): WD 2006/ 087538
PCT/ GB2006/ 000522 -12 3 Xi i X3 a Pg N NX-

NHRR (R wherein Pg is|a nitrogen protecting group;
with a conmpound of formulg (Il1l1): L\R4 RS A

RS9,

awv

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

g



(R6)n " 5 (1l1l) wherein L is a displaceable group;
Process b) for conmpounds of forrmula (1) wherein R4 is
hydroxynet hyl and RS is hydrogen; reaction of a
wocopesasgd of fornmula (I1) with an epoxide of TpeaB2806/000522
(1v): 70A (R6)n 10 (1V) _P%%gess c) for conpounds o
formula (1) wherein X1 is = -; reacting a conpound
., Of for% 3V NXNNH X3 HNR2 HNR4A TRs A
with g CoEpoKD %@éﬂa 1538 PCT/ GB2006/ 000522 -13- with a
conmpound of formula (VI)gNEN Process cl) for
conmpounds of formula (1) %h In X is =N; reacting a
compound of formula 5 (V) 5 h aqueous NaNO2
sol ution; Process e) reacti a conmpound of formula
(M1): RBXL X3\\ N4 V1) Rs

Process d) for compounds of formula (T) wherein X' is =N-; reacting a compound of formula
5 (V) with aqueous NaNO; solution;
Process e) reacting a compound of formula (VII):

3 2

R X L
T
X3
I\{\ 1
X—N_ R
e
A
R,
(VID)
wherein L is a displaceable group; with an amine of formula (VIIL):
H,N _N_
N—Pg
—_
10 R
(VIID)
wherein Pg is a nitrogen protecting group;
Process f) reacting a compound of formula (IX):
3 2
R X NH
Y 2
P
I\\]\ 1
X—N_ R*
e
A
R,

15 IX)




(R6)" (VIl) wherein L is a displaceable group; with
an amne of formula (MI1): H2ZN P g R2RL 10
’(wVI 1 wherein Pg is a nitrogen protecting grou%;
WO RR0s08S38 | ) reacting a compound of formula (| B§T/GBREP6[000522
X NHZ X3 NXi NR4 \~R5 Al4€ (R6)~ 15 (LX) WO
2006/ 087538 PCT/ GB20061000522 -14- with a conpound of

with a towpalnd dfrmila (K9 RZ2 R (X) wherein L is a _
di spl aceabl e group; 5 and thereafter if necessary: i)

converting a conmpound formula (1) into another
conpound of the fornmula {1);N-+P§ renoving any
protecting groups; iii) ng a pharnaceutically

acceptable salt. L is g2ispl aceable group, suitable
values for L are for exanpleR a halo or

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

Compounds of the formula (IT) may be prepared according to Scheme I:

3

R X%/L (VITI), BtOH R_x2, o N
L)ﬁ ” | \rz prPg
ON ON X R2
NO,

R s

No, (la) R (IIb)
l H,, Pd/C
R x> N
(VI), EtOH, A Y N b
| N—Pg
(]I) — X 3 ==
HN R2
A R]
NH, (Ic)

20 Scheme 1




10 sul phonyl oxy group, for exanple a chloro, brono,

nmet hanesul phonyl oxy or tol uene-4-sul phonyl oxy group.

Pg is a nitrogen protecting group. Suitable values for
waPoaosssstescri bed herein bel ow.  Specific reagdratB2006/000522

conditions for the above reggtions are as follows.

Process a) Conmpounds of forntla (I1) and (I11) nmay be

react ed .t qget her under_ standard 15 nucl eophilic
Wherﬁﬁ‘g[?fsi %ﬂsfﬁ%%@{’]lﬁ&ﬁ@lﬁ%rdegﬁ%r@niahw%e presence of a

S Uug ] ate..and a

U P BB BaaR orih IR and BRI ERIIAN N BURIY effurqunas,or they
are knorem irathg diterfiturayoR they arclifi®fareCoypanduis pRkedsbekdodnM!tRe art,

[ be. prepared according tqo Schene 1: 3 R X\ /L
Proctipg) CERtgatRASPCIORRTR kg YD Fusybecrecse togedoar tndeneppide ring

5 Badtion Chhdi; Eewm :

openiigyicflon ctdibonstop Hematl 1y Hepply Iy sffle duiy g as Licto,
NaCl REnP@RUGHAO 08V O066das CHA Nard af atempéiatile in the range

[ abl e group as defined herein above. Conpounds
fromgpstggﬁﬁgl a (Il'l) and (Ila) are commercially avail abl e

CONHEpRHAs onorﬁxmaaY(gi‘ﬁl% c%@ggci%ﬂ& Lﬁ?latlietcgﬁlggnﬁﬁq%horﬁh%y are

they are prepared by stan rocesses
knowgyin the ltemtwe.oritheyCoapmpactd byfstadandhpracetdes knawal i fh¥)art.

10 Procii) PEubSRERGH AE: (0 e ariar BB drp B e trogbied

togethetiih aBligabt@slats buhushiasoldt &%k ten L My(C104) 2
and a suitable solvent such as CH3 and at a

t drgapeinds €V) may hepreanigd acdarding 25S¢/er8EC. Conpounds of
,formyla (1V) are comercially avail able corrpour}_(fs, or

Ry hex.ar el R3 2
| \j/e EtOH XYN
_x» i P
O,N R
L
H

N
ON (Va) 1 (Vb)
R

Y

2
L R
2N f

RS

EtOH A

(Ve)
(RS),
H
N R, x2 N
~ RN N
—P N N\ _
| 1/3 NPAREL N 1 37 | \(3 N—Psg
~ L X —
H,N R2 O,N R2 1
HN Rr* R

HN Rr*
5
TR (Ve i R’ (Vd)

@(Rﬁ)n Weﬁon RS),
\y

Scheme 2
15 wherein L is a displaceable group and Pg is a nitrogen protecting group as defined herein

above.




known in the literature, or they are prepared by
standard processes known in the art. 10 Process c)
Compounds of fornula (V) and conpounds of fornul a
WO BEF eact ed together in a suitable sol veRET/SR2 6%990522
ethanol at reflux tenperatdPe. Conpounds (V) may be
prepared according to Schene 22 RX\ /Ls HEEOHR N
NE(Rgpou'nX§ ofrfodtlal (W a$, (WeNatdMa)T) @%\éo&rﬁerhalg% a(afbble dontdbhds, or
EtOHd ~Rs. C (R% R X2 N3 X Z N NP Pd/ C N-Pg
they alﬁmown iy thefiterpiyrez op they apg Nepareqby Randaygrqcsasys knge in the art.
. ( I
Procedsf Confbofhds P 8 PYRAREH dilecdS Nl BARITR i reneied
'mgah@ﬁnhquMmgm@&muﬂ.as def i ned hereln above WD

20 0875 P 2 000522 -16 Conp
5 Process g pamROpRCE RUESE GV £ (VAP BOnERG A oEs et e e

condltﬁHEYH&H&‘HPPm%ss hey are known in the literature, or
hey are preparéd by standard processes known in the

dBd)mpou%dm oﬁﬁnmdba (VdBpehanein 3fis fdedted frofhACRIA chagtibe prepared
ague solution may be reacted together in

accordg%ﬁg?}’géenéec ic acid. 5 Process e) Conpounds of fornula
(M1) and (VII11) may be reacted together under the
conditions listed in Process a)

H,, Pd/C
(IIa)
(VIIb)
(VI), EtOH,
A
(III), EtOH L
(VID)
/
(ViIc)
10 v R 9
Scheme 3

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

may be prepared according to Scheme 4:



5

10

Compounds of formula (VI1) wherein X1 is selected from

=CR9- may be prepared according to Schene 3: Hy Pd/C
RL (lla) 3 HNI1 / X (VH) NH2 (M), EtOH A
wQ200608758B OH R X\ L (ten ="~ /X3 -NH (Vile) pta/éB2006/000522
Schene 3 wherein L is a digpl aceabl e group as defi ned
herei n above. Conpounds of formula (VII) wherein X is
selected from=CR9- and RO is hydroxy nmay be prepared

according to Scheme 4: d>/(\g}‘_)|22006/16‘875:;(82
—_ J L

PCT/ GB2006/ 000522 Hp? Pd/ C
C(O) C121 DAHa)(1117, EEOH R X\ ;-C /X3 Y NH
(VIld) Schenme 4 wherein L i eabl e group as
defined herein above. Conpounad of flormul gyygyj | )
wherein X3 is selected from=N nayNig¢ prepared 5
according to Schene 5:

VL (VI 1 D)

C(O)Clzs
DCM
(),EtOH R Xi L
VI ~—— Bt
X3
HN
U
0
Scheme 4

wherein L is a displaceable group as defined herein above.
Compounds of formula (VII) wherein X! is selected from =N- may be prepared

according to Scheme 5:

H,, Pd/C R &
s Y

(11D), EtOH R X
P
X3
N g (VI9)

Scheme 5
wherein L is a displaceable group as defined herein above,
Compounds of the formula (VIII) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes known in the art.
Process f) Compounds of formula (IX) and (X) may be reacted together under the conditions

listed in Process a).
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(Ila) H2, PA/CR3 X\ ,L | ~ /X3 H2N NH2 (VI1Db)

NaNO»2, CH3C2H, H2O, RT (IIl), EEOHR\2L (V1) 41

X3 NNNH (VIle) Schenme 5 wherein L is a displaceable
WORPWAS7338 defi ned herei n above, Conpounds of PREGB2006/000522

formula (M11) are conmerecil8l-ly avail abl e conpounds,

or they are 10 known in the literature, or they are

&ppeRMds BY forinaRATK Sy 96 BepRRedReNRirgNo IsPeni &:-

ICF]Ercocess]) Conpo%ssjofpfo?nula (1'X) ar%g X) may be

react ed together under the conditions in

Prggess @ . M 20061087538 PCT/ GB2006/ N _%]Hz

Compognds= formula (I1X) prepar ed |accofding to

Schemg 6: 13 2 , X\ XR3 \| EtOH X*X -1 -
(32 L (1%a) B4 (0 A R1 XONNH 2 C (10)n
X3 HZNIH2, AXay (VI), EtOH A HNR 4 (figpnN g* (IXb)

L

2 RS)
L "
N Y 7 H,, Pd/C

(VI), EtOH, A HN R4 (IXC)
@ = e
A
R®),
Scheme 6

wherein L is a displaceable group as defined herein above.

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

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

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

using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts

N
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(IX) Rs Mh Schene 6 wherein L is a displaceable group
as defined herein above. 5 Conpounds of the fornula
(I Xa) and (X) are conmercially avail abl e conmpounds, or
W@ 1069/081538 known in the literature, or they ar ediEanashos2:2
by standard processes knowygn the art. Certain
i ntermedi ates di scl osed herein are novel as such they
featupe .of the i tion

condtifln, R B dBRuch ot ae BEE: EHCun ovm Vﬂ?mlﬁcatwns

includeithg eﬂu&ﬁinl JfUaTHS gidplth Gn SRR bk 13EcapA]
| nvel;m on may be |gntrodur(1:ed b%gggn%a(}rg*ga}?%na% c%\“'e

hydrogensdipn withi agricked aatalysior tmatme@e mihatoadn Iye Treseneof yniadchloric

acid wxfﬁnk?eéjmgg %xu%&lgxg Bf %diﬁ i(glplilgg q.‘gﬂflﬁ{g}?é'&l ZLOV e,

andvﬂlsalﬁllfb’hp@f&ldtdﬂpthbldﬁ @oﬂnél of B rBicHeRS MeRTIRE 1heﬁé§n it hﬁ@ be
i nvention. Such reactions and nodifications inc

necewaé)‘/d%%krahﬁﬁlt@ pratest pRY|sRasitiva gtsmpa in thalgempousiat Tlm/mﬁtem where

e B AT BP0 BB O e 5L 2Rl o o

skﬂleabm ttle bt OBorofentiotad prdtaeang grou"ﬁbl fhaly SRGLET B 2RB6kdARRGHiPRandard
ions, for s prqcedures _are well known in the

Practli‘:ﬁh&ﬂﬁ I@Hffraé#ofl sl %@P&rl’r@%mﬂ @eoups infprpraci ynthesis, John Wiley
and S&Sé? $919 Ui réeBnts iREdd gl‘éllgsd ch 3§ atilo’ 2 %H&%}‘ gghy(aI‘ox@ it may

group’ usi ng concent nitric aci
be desmbledd puritead magrom1mme ftieaneactizing uenfionedhereipl €, an

SO S A RO B G R L
groupl f(btr eRAhISIE bR Blkahoyd Rraéi g“sﬁl:h 6 A1 %0 dM8dY0arBBngd! gﬁ?‘dgr fodr eicample a

hali de and Lewi s aci uch as alum n| um tri
methoxpiepsporpyl.ictieaty cabeitstl ot mmm%gr@up@/mmmmmbm group,

o SR R8P0 A AR 8 PRERctin
condlthdins fmetdia abmmpr@ﬁectmg’grbﬁ}ﬁs @béﬁéﬂ‘ll@/ﬁfaﬁsﬂwﬁmmm{c@lw Eftﬁfectmg

nE catal ytic rogenation with a nic
gfoupcg%%?b fﬂg Ypples %ﬁouwﬂ% quaéﬁlkaﬁoylrfg apfoxgeaibenydgroup or an
aroyl Eﬁ()qﬁ ?faglﬂérrélﬁové’l‘ﬂop X%rﬁp;ﬂl oty 1{(’%}1’[9@3{1%&19 asegu?}t as an alkali

io to al sul phony
metal Mdﬂomﬂes@r beanaglp hﬁnmratoe dodltnamydmxmrrmtefnanmiy neactligenup such

o RSP B e B, S50 B e b i
as hydroeH@NG eﬁlgh\ﬂﬁﬁf& phkgHogie b RbrigfingeaRAaaLYIdAhd d8Si rabl e
and suitabl e methods for protection are known to those

arylmethpxycatbonyl graep such as @@ﬁmhxysw@pnﬁrgmmam be gemmé fiony

Q n ctice
cxamiif, 435l ARG L0t o AN DB estrent i
a Lewid gihfoc eSymplb @sion, tris@fiffuofbdcetate) 0A athbiOMsernak8 brotecting group
Thus, if reactants include groups such as am no,

for a pripagy Fping SRy XY Siimplgya pliybalgrkgrpunkichangyt e sEovedhby
treatrBhOWRh A aRPEEiAY, FMkabR iR 1FERSSBPAImBR! & With hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for

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

a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
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A suitable protecting group for an am no or al kyl am no

group is, for exanple, an acyl group, for exanple an

alkanqyl group such as acetyl, an al koxycar bonyl
WOSPWIE753B or exanpl e a met hoxycar bonyl, et hoxPEHIGR3MAE000522

or t-butoxycarbonyl group, -a8-aryl net hoxycar bonyl

group, 15 for exanple benzyl oxycarbonyl, or an aroyl
Altergatively, arf €y IneotayTiph SupR0R L

cond?&igﬁz for theIgﬁbvgy%P%?QE%gﬁg%§§§%6§8§g%%ggéﬁﬁpyh’by
hydrqggnatiog;qver ¢ patalypigiuele appalledionect-capongr oup. Thus, for

: h al |
T T R S
for extaniplex artitybor dyethylirohy whith Wdybete i i *?ﬁlngex?j?:?ﬁel, E%ﬁg?rolysis

met al _hydroxi de, for exanp

) | kal i,
with & ggm%;pg%@drwid@m 01 examyplecans-ayl grgup whichundy Bremoved,
for exdthpf, Ib% loid %ﬁﬁ%? Pt %ﬂ%&:id%f‘o? #Qaénn@% ia?l ;Bgraglgrcg%c?cg éucgge trifluoroacetic

.. exanple, by treatment _ _
acid, buyligr oxoime b benzylprupriltciomalp be seReVdCfoR &kdn E, by hydrogenation
t“flsiglrl acetic.acid and an aryl methoxycar om}i gro%p

over .aly aHigmnFBBeRl  group may be renoved, for
eXABPL ' r tal yst, such, as ..
pal Iggd(ﬁﬁcrtr?%ng- cgrsboﬁ, oﬂFﬁgygq/%ea aQ r?e%Yer\'I%‘? ﬁtagcam:}g%s}glthems using

conveztipppl teshniguesiweld kiboroin the chémicalfdrtior oacet ate) . A

Definfttins@P! € al ternative protecting group 25 for a primary
o group is, for exanple, a phthal oyl group which }

ity thixespeifiontecsh tBY terfa @Bt e kL both %@#ﬁ%ﬁ%@@?@%{am alkyl

egarrpl e di met_hé/.l am nopr opyl am ne, or
group\buf reiesgices iorindizisuphajkravoypstsoch as ‘tpyorydixsregpeific £ the straight

: : y Loup, fQr exanpl e an al kanoyl
chain ngmgﬁ[?) A S AT S e e )
1sopropghandythutydr Hawevea iekar@iday to i88R4tual 41841 @ﬁg%lu ’

.Tge &%p olgﬁfti on condi ti or?s for taheﬁgbégée prgktlgég?’lﬁr%’l are
specifigoy &fi@l -fhaiped vession puly andiraferaneds to frslivithail beanohed chain
alkyl E&ikh 9184 ’ : an .acyl .gro o

K] B 0 TR O apecifiPlor B Bt e Wil st
conveptign mﬁzmﬁ)"thmadi?d?dg lgestémﬂ(.j Wiaﬁcp’ referSto ﬂllﬂﬁ)b,l&:_hbﬁé,%r@ﬁh% hind iodo.
a al i ta roxi de, for exanple lithium or
sgg‘u%gem t‘f&Flo%‘zlE%&Pe’W)erGgW SOnSCOr/MEEe D SBHUDHTEDD be

underst@fdl tAht tRis_fihiioh Yndided all Bk iy Ent vl .
e renoved, for exlarrp e,"’%ﬁﬁ%ﬁf@eﬁgwﬁlﬁy specified

b
group%é;gtﬁg ﬁl%éwamy deingebpseadiqrawads ltnmreon;)f-’thaﬂﬂmiﬁed%_roupsic
3 t. ’ A .
et heptRy By IE R SR BBa Kol o it ot g peyelic

ring cantaining dt 19/dtoxys ofl phithi o leasane e &IENSES: fréfn; Hpéugphur or
ox ebywhi\;lglrol ysis 5 wth a base such as sodium Ey r oX1 de,
yger, wingly may tinlss otherwise spacifipdobpcaghom br mitrpgdrelinkedpwhetein a -CH,-
roup E&H orR6AR Be N W n aci.d, for exanple a
sroup A oA e roBtiokd B7h POl B e o my BF Bptforlly
oxidiseddiarfptne the exided. Eynaples ahd slitabRyyahes o€ ARG “Re¥érocyclyl” are
nati on _qver a catal yst such as

le,. hydr,.oge !
morp R R i, G SR i ol e forglobriedpis. gl ticnyl,
1,3-befiRxivkO ], Ahiad Yol D PyRM AR :J si s usin
10 con\p}le.nt i onal 9’t gc.hni que’stﬁ{'/\dggfdl{%ﬂbéﬁ? ?Iﬁ&f&%{e‘t t%‘é‘}ﬁ’uli%hn%’
pyrroligyl, homopiperazinyl, 3,5-dioxapiperidinyl, tetrahydropyranyl, imidazolyl, pyrimidyl,

pyrazinyl, pyridazinyl, isoxazolyl, N-methylpyrrolyl, 4-pyridone, 1-isoquinolone,
2-pyrrolidone, 4-thiazolidone, pyridine-N-oxide and quinoline-N-oxide. Further examples and
suitable values of the term “heterocyclyl” are morpholino, piperazinyl and pyrrolidinyl. In one

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




10

15

20

25

30

Definitions |In this specification the term"al kyl"
i ncl udes both straight and branched chai n al kyl
groups but references to individual alkyl groups such
weos/pe76g8y| " are specific for the straight ch@meB2006/000522
version only. For exanple, "“fd 6alkyl" and "G 4al kyl "
i ncl ude nethyl, ethyl, propyl, 15 isopropyl and
references to individual alKkyl

A -(gut | . However, ) )
or b1§¥ {gﬁgxgsqggﬁnggg S BF élgggms @rv@uc}ggé@qsf pre Ftom i3 pleosen from nitrogen,

Al nChalRe roh QR : n :
L T Gy T Ty
group icamppiomylly bareplapé by hi-C(0pand dwindsudptairachns iay be optionally

.dve%flc‘%n %?GIT%_ simlar convention applies to other
OXICISEY QB erpi@Xt%&%m " hal 0" refers to fluoro, chloro,
br iad I ' :
AR BRE RS o é%ﬁﬁt%d,&%ﬁs'ﬁalq Iatu?éd@& Bfe ﬁrgg&haz%;g Elgctngg)g Bclic

from"one or nore" gro s to
carberheing that eontaihs il 2 iatemns; mibkreties -Glil- gsattpstantoptiviilylieiraglaced by a

h n fromone of the specified roups ar the L
(DR R e B Eesly 1 Aoy e o SoRaihB o0 dipras or a bicyoli
ing 8@B&ihing Obrd0QkGEs. SDita k¥drbod ’
e arti aigl y rs at ur a? edltg]%lsﬁﬁlg gﬁ?r? a%ldég?dy%mlgﬁ oﬁgﬁ‘laﬁ?%‘?g‘frf’%ﬂ’

cYCI(?huﬁéa bémcdphpﬁ@yhcagomn@ﬂgcy@fopmnﬁ, eptcldheagl cylﬂx;dmeaemm phenyl,
naphﬁ§q%aﬁﬁgggﬁ%§kﬁértlr-8)9oelf9dan§1‘." phur or oxygen, which

_ therw se”specrfied, be carbon or nitrogen
| | The@rmWORLeoN" Gy, ¢ &ibldp Aled bIOUP of & PeTik ORI % § group having
repl.aced by a -C(O -, and a ring sul phur atom rraygbe
m to B LAThORAIS. oxidised to formthe S oxides. Exanpl es
anghsikh 2 hed ; CY oo, BF €
mor phol i ngll,) élglgiérl ;C}ﬁ;te(fpgﬁe%itf) %%{/}%ﬁiﬁ%’ %&fﬂr%sl’ ?/’l{ r’nolecules that
are shbstittecharsl those thatcod yot subgtitwted.yl , t hi enyl

1, 3-benzadi axal yl.. thiadj.azolyl, piperazipyl, .
R SSRRE 001 Co kP rloBI g Focon. ERmpleap Mo alkoxycarbony!
inclugy O; dTkéRyoarbBAYIDR bth;%ki’«;?aﬁfh‘zﬁ:yl, e§10§y61ir58?§ﬂ'rp§ﬁﬂ Ab@8kycarbonyl.
tetrah‘ydroEyrg,nyl , imdazolyl, pyrimadyl, 30
Examglessof; “ypisalkoxpr’i idelpdan ) 4allospx@ralkpiky, metrexsh gthoxy rod ptopoxy.

- i«gon ~1 SOGU] oRe, o 2-Dvrraglidone,. . -
Exa:ﬂgl?%éfa‘g%ﬁﬁgg)#é%n?n%y ﬁ#&g?%eeewagc)?ﬁ&%}/lg%gg1-3a1(1)(oxy1rmno, methoxyimino,
ethoxgtiminol dnd @rdpoxyinieo. Fxaniplay of Ka ik £oyRiEno SHbluad fmamido,

val.ues of the termheterocyclyl" are norpholino,

acetagifo and prapionglaping, Examples /{1Cr-eafkybHO). wheveista i 0 to B2 include
! , - NS ’ ti

Crall PUAIOER BeliBRR) SRIER mobt P RR Y BB et Yoo

ethylpdphaash (E)@ﬁ@?ﬁfﬁ _ZCﬁcamylmio”kihciydé methy1thig a0 ret}@rilthioPExﬁnples of

“ 0Mg_0 i at ast., one atomis_chosen from .

01-6(%)%38@_@%@ P8P ud&rm?&@a@n@qﬁ%g) ,an%ﬁﬁhégglpgelﬂehqma@uno-

ExarSfleco i dalkiy Lanbage OF dlkdnbey ﬁfbpkdngk&m a gf‘l.%Mp%sCpr

wr San optional Iy be replaced by a ~C(O) -and ring

N-(Gualeyhpminos indiade wethpleniiamand sthylamingi Esatnples 6Hr m t he

« ' > A" garb Lyl ™ . d, tiall
NNSCTHIER D OR RS Aoy Bh R B oy ¥
N-eﬂtyil-mgméfhgtanﬁﬁcmtmdaﬁﬁale%-ol‘?C@.Eeﬂ!@iyl’%@f/fﬁg} aﬁyréﬁﬁa-pﬁpé}m Examples

«can optionally be replaced by a - Particularly
of Gczéagkw yaegthynyk Lpropymyt grd 2-ropynyl. Exemplenoihig 5 or 6

“AL t_ 9, i Y i . i i N 3 M1 ato .
(GBI e omE PR A B bt B s B pemptes of

“N~(Ci.galkyl)ssulphamoyl” are N,N-(dimethyl)sulphamoyl and

N-(methyl)-N-(ethyl)sulphamoyl. Examples of “N-(C.salkyl)carbamoyl” are

N-(Ci.qalkyl)carbamoyl, methylaminocarbonyl and ethylaminocarbonyl. Examples of
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cycl obutyl, 1-oxocycl opentyl, cycl opentyl,
cyclopentenyl cycl ohexyl, cycl ohexenyl, phenyl, 10

ht hyl , tetrallnyl |ndanyl or 1- ox0|ndanyl The
Wotz‘%fﬂ %?n " "Cm" group” used al one or as ST/;S;IB@?QW“%”

refers to any group having22mto n carbon atons. The
term"optionally substituted” refers to either groups,

“N, N-(stt, alkylxadamoy]”ned N @S alikfBicartaibidys tﬁhﬁ&mwhﬂx%ea%nyl and
?e that, are not substituted. 15 An exanple of
methyle@y %’QPR%WYéxy i s acetoxy. Exanples of

Qglnj® ude Cl . 4al koxycar bonyl ,
"Gy O fempelafil

oxycar ony Xycarbonyl, n- and

tAlsuntad)kg/plmrinaasmltmallyEacamlhlﬂs slf of £ dorasduka oy thel inedntidR is, for

j _4al koxy, nethoxy, ethoxy and propoxy
examp%aﬁﬁ?lg@)éﬁﬁwﬂéﬁh efail Rfaszm%ﬁrvg the ig¥entiga vrbu%qswafamwlﬁ&asw for

examplel aR h&Q%MHHoR Ralt ’{Wﬂnhﬁﬁ%k pe; anéﬁf: Q%o fﬁ%ﬂﬁ%}dﬁé r example

propoxyi m no. Exanples o anoyl a
hydrocﬂmhmcahydtobroﬁﬁc aulpharic,phosphdripy teffuorpt il ciaic @mxtpilcesld In

addmoel a %é]wgﬁgﬁ%ﬁﬁ%%%uﬁz’m ﬁgéeﬁg';\gmat of gp%&pglmdoor}”%e mvention which is

ufficieftyeide s amdl metanals R Rk
SutHet hyﬁésul phonyl . mexan‘p esrof % aesng%/ﬂ” Ssl|mnncialt an alkaline

earth m@@lﬁgl’q far gxa@mje @phlymmwma@camn salt, mf ammomum salt ora salt with an

g, e AR SRR AR X RS L A

methyla&meﬁairhanﬂyﬂmnel, ﬁﬁh&ﬁﬁaﬁﬂn& bkﬁﬁﬁh"mor@h@]ﬁﬂe%}y' and

tyl Exarrpl es of 25 N-(C,y6al kyl ) am no" i ncl ude
tris- (2-%%5 yehyDamiaad et hyl ami no. Exanpl es of

l?kl\l- et (ﬁ&%‘%{%}aﬁ@g ﬁ@‘?"kﬁlﬁt ﬁaqﬁ% ﬁk tﬁ“ﬂﬁ%"ﬁo{& Epapls of gxisting
in dlff@’éﬂtﬁé’sdﬁahdeesuyabturarmd \‘tlnumth?l ccﬂh;bcyhldﬁaldnﬂecn’ieﬁﬁﬁ dlude all possible
esonaGIEB R O o B ML a6 L by Ll oBnyl and
and allNa&tBﬁEﬁb’ rarﬁwo@nfym Rk d\hﬁ@fo‘i%hi pharmyl Exanpl es
"N-(C I. 6al kyl )23u| phanoyl "
[\]t N.e(lsm tﬁésphh}ld 1Stgp Hmﬁggttanamtnpounds of the formula (I) can exist in

solvatdi ds e} %&fﬂﬁ‘%’%?%?%gf% AT el RS Fermeolt e

understapidhidtaing moerﬂfdﬁwﬂyd)mﬁa[sgeseellFMEH%lﬂﬂ@@f&ﬁﬂy| . Exanpl es
of WD 2006/ 087538 PCT/ GB2006/ 000522 -22 "N, N-(C
Formwlatiens y| ) 2car bamoyl " are NN--(C j aal kyl ) 2car banoyl ,

d(%(%_iﬁﬁ%brﬁhé‘rﬂ%' @Q%E s@ﬁq}{benﬁgg mrél;gEbtea i egt\é%& rgr:lgl égﬁgﬁ{%}@lﬂ; buccal,

vaginab hmdahhaﬁatimalllhgufﬂatmpﬂﬁhhgwmal Intrafnuscutartyp subttadtousihg
an_aci d- addltlo alt of

. n e ntio for

topically, fFagasily. e e AT S gy,
mtrath&%ﬂ!y Cmtrﬁ&?ebrg%?ﬂ?&ﬁaﬂy% | oG fn'tc?fgx ?éﬂﬂs with, for

exanpl e, an inorgani c or or anlc acl or exanple

hvm #geovillodephydom thegeite of admmﬁatmatlon, tbmm'phtyrofcthe disease, age
and we1él'1t of ﬁ%r %gr?tte{nﬁ ‘other tfe{ct(%s (r)xcr)rmwﬂy consﬁereQ by the attending physician,
when determining the individual regimen and dosage level as the most appropriate for a
particular patient.

An effective amount of a compound of the present invention for use in therapy of

cancer is an amount sufficient to symptomatically relieve in a warm-blooded animal,

particularly a human the symptoms of cancer, to slow the progression of cancer, or to reduce

in patients with symptoms of cancer the risk of getting worse.

N

o
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addition a suitable pharmaceutically acceptable salt

of a conpound of the invention which is sufficiently

acidic is an alkali netal salt, for exanple a sodi um
WOR0043e87388si um sal t, an al kaline 10 earth net alpcsm:tgmos/oooszz

for exanple a calciumor magnesiumsalt, an amoni um

salt or a salt with an organic base which affords a

' i cally-acceptable.cation, .for exanpl salt .
&??ﬁr@%%gﬁ%cguﬁ%? ﬁ%qlﬂgﬁltéﬂﬂs If{eo’m { |Cﬁgipﬂwq%ﬂ%ﬁ@3 1r.1vent10n,
inert, phepriaéatitioslly asoerhislk cAgiet canbeieihérZohd OF BepvE! $bild B ne-
I't, shoul d be noted that the conpounds clained in this
prepajaHgRnrlyde Bewdeafehiets dIpeesible eranglesi@pbuesicadhetseand
fstRgance structures and thus the conpounds clai med

Suppost . .
PP EETEI n include all possible resonance structures, for

eAaolitl eawiet carcbe drr@TRiGe sﬁ{bsmb@,rvﬁﬁb}ﬁﬁﬁ? aRo %Blda%s dtilﬁents, flavoring
[ c fornms o e

eqnet.ric .isonmers and all tautomeri 5 ) )
agemsg B‘ﬂﬁnﬁ‘ﬁ}ﬁ% Igprigants. suspersling ggents. binders, artaldetidisiptegrating agents; it
; i n conpounds of the forrmula (I)

canalﬂﬁ@%é%@%u%ﬂﬁgﬁﬁ%d as well as unsol vated forns

s bicpoveders, tler caeniariph Gneligydividédesblitiowhish id in d mli}ftme bﬁ‘%h tBO finely
... understood that t I pvent.i on enconpasses. al| such, .
divided RIS capopp g n %B@ﬁuﬁ’&taf?%}lf‘swm%%ﬁ Fpaxesk with thepsarrizs having
. i . o .
e e g Pt eI AP BRI s s
desiredyp| i ngual 'y, intranuscul arly, subcutaneously,

t gpl i.nt ranasal ..ntraperitoneally, )
B Bt b P08 otk B oG i Par eh apg mixture of futy
acid glyotriddshad abdog butter i Fe&medHea WRA tHel et @irloYe il idWspersed therein
injection jntg the joints. The dosage w || depend on
by, fox gRampls, sirpe. Thamalten hamegsneousaixaie isrthey pasfred ingo convenient
; [ eeTel=] i .«0f the patient and ot her
sized g@?%ﬁga%ornaﬁoﬁzgglc%@sslggélrf}gd by the attending _
pByitibld cantiers wivdinlededgnesiinmi daghonbie, MBgigesilﬂu?éarﬁt%Qﬂalﬁﬁfactose,
.dgsage |l evel as the npst appropriate for a
sugar, %E%m derHn. %%Ffﬁaé ?‘C@&Rﬁ?@ﬂﬁ%@ﬁ%ﬁg s sarberymethyl cellulose, a
low-meRiFg kX c&toa biRePbREMBYKENVENt i on for use in therapy
of cancer is an anmount sufficient to synpt omat i cally .
r pme othe gomporrdnof thequestntinvention arpeapnbledf dotnyingsalts with

. he 3 .ONB 40 ancer,. to sl.ow the progression .
vrio SRR YR U ARy 8, S8 e U BB Gr Sk orvs
inventipanEgamplbeof susk acitl agéitivh Relts10EIEEe 208t ABHHRB4R3thate, benzoate,

PCT/ .GB2006/ 000522 . -23 For preparing pharnmaceuti cal

benzenesylfonais, piratbonpignbiswiaie Siatiacemphoraty, samphassilfopate, choline,
) ; J .aCE [ n

e DG A AR 5L St
glycolatachemieulfatmsdensiroxyatilybtifonate, Heptanbddib,chegiiiratd, @gdrochloride,

capsul es, cachets, and . suppositories. 5 A solid
hydro 85’:‘%%‘%?8’:?%5@ MOWW%W&%@#@@; mgleptenmgthpnesulfpnate,
megluBfire, 3SaphthblBAdsalfohdt@ \rdt8 bxalate, pamoate, persulfate, phenylacetate,

phosphate, diphosphate, picrate, pivalate, propionate, quinate, salicylate, stearate, succinate,

sulfamate, sulfanilate, sulfate, tartrate, tosylate (p-toluenesulfonate), trifluoroacetate, and
undecanoate. Base salts include ammonium salts, alkali metal salts such as sodium, lithium
and potassium salts, alkaline earth metal salts such as aluminum, calcium and magnesium
salts, salts with organic bases such as dicyclohexylamine salts, N-methyl-D-glucamine, and
salts with amino acids such as arginine, lysine, ornithine, and so forth. Also, basic

nitrogen-containing groups may be quaternized with such agents as: lower alkyl halides, such
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agents, solubilizers, lubricants, suspending agents,
bi nders, or tablet disintegrating agents; it can aI so
be an encapsul ating material. In powders, the car
WO 20068858461 v di vided solid, which is in a ni x?‘ElT’@BWOtS/HOOSZZ
the finely divided acti ve%en‘ponent In tablets, the
active conponent is mxed with the carrier having 10

as meﬂhﬂ eetl'iBfl PR ¥ndPhutgh 1RGides; ‘apa%}tl 'sﬁﬁatbﬂll&lﬁlkﬁﬂlyﬁ diethyl, dibutyl;
proopor t lons “and conpactéd i1 the shape and’size

dlamylaeﬁatpa dcng?@alrplnaéqda$ suwg ag dp@d,slamwt,ynsamﬂ @ad steanyt halides; aralkyl
t t
hatdesg TR ot Sod s BB bhysio Beichl-+cap @l el

preferréd taltﬁﬁlghrtﬂﬁﬁ@hﬁﬁire lafso s SME k@ hstih ¥oRiting o Yurifyig the product.
exanpl e, stirrin The nol’ten hormgeneous m xture iI's

thesaliomar e fmmgmwonvﬁrﬁlﬁnal magns,; speltjanky ractingdhe free base

f
rorm o AR 91881 oPREL SN o UL AARUAAERS) B B
medmﬁx@xﬁv(hﬁﬂa the Sd4k0i8 insoRBES, bfin eotbeni @uchSds&VfﬁéT whfcﬁ@@f‘eﬁ[&vbd in
net h ceI | .ul ose, sodi um car boxynet hyl, ceI I uI ose,

vacuo iRy esze dpangwesby ewhenging theanions gfian pastngealt fegottsr anion on

tab1B & gmgg& Qf the present invention are capabl e of
asut al%ororln1 n 3‘251\/“ th 20 various inorganic and organic

daioeder muisebasmgnoandi ofthelfosmila QI) ar e phhrsmcetichlly atdeptable salt

0 of thi,s, inven s.of such acid . .
thereof g0 e BraRedtic Sermart e Hiiae At Yg&%ﬁf’aéme%@, egmg%als including
human$8f%BkBally RENARAASHEQRERe v@ih‘%%fam}ﬁnn@eﬁﬁ&ﬁ BRtice as a

but yr at e, carrphorat e, canphorsul fonate, choli ne,
pharmagietutical eQmpgsxﬂlQ;hexyl sul f amat e, d| et hyI enedi am ne,

ﬁt %@@?g lzﬁf @‘naﬁnwggl}fg?&f zlﬁ,@fﬁ%ﬁ\? gﬁ%/lgﬂ%%{xtzdal composition

of this ABXAtGRIGy akY doMai 6F beles- acﬂﬁmi’s&’éié@@irﬁiﬂ'tedﬁously or sequentially)
hydr oi odi de, h droxyrral eate, |actate, malate, naleate,

with, opp phEESRhargailegical paenty af value L trealing ARG eiHeeT dissAss eonditions
referreﬁ%ﬁ&%ﬁl oxal ate, panpate, persul fate, phenyl acetate,
at e, di phosphate, picrate, pivalate, propionate,
qﬂiertaﬂma compd>smxyi iatiendetieairmlale thmﬂxrinnhxtlen of thelab@vead¢cemponent
sul fanij, | , sulfate, tartrate, tos

| a
ora phelanchp @ﬁpqp&ﬁpéq t WJlIl'lx gp WS%@?ﬁl’ gccegﬁ]ale carrier. For example

this m%ﬁ@ﬁ %9%%n§ﬁ§t%d B3 'rﬁe%né Redvit (REHR Ty MeSBlh 9f, 8¢ &akdple,
salts such as”sodium |ithium 30 and potassium

tabletss@dps@es, aqms neoidiasalhtionst suspersians, @mdhoa‘s cwlams; olntments, gels,

|
nasal sk SHEPGREVET eyt e b8 P4eidiold e BRAGR ou R Ron
and foPprentsal 4% (Mclllidinb@vausSndatilscalr of @RI steliksSdqieeus or
ornithine, and so faorth. Also, basic

oily softions GEFNSBYISICHS KT HETilraudEonay be quaternized with

J0BR 088 hsiefRtu iR dFmioRh e Husions serile ater

or wat@repyylenagisicdi sbiptiohadf ttle actmél cﬂhipxahndsuhi}abe‘;’mehmdmd as an

, di et hyl byt di amy , sul f
exampgq]&ﬁ}guﬁgprlea@‘gﬁgxﬁcswtggl mentqr 1msW}an ﬁwmcgmnposmons can
also béfogxﬂﬁDéL edNRLOIAASA maz[ h@ol}@i}.ﬁ&?@glﬁ& SolRE0. yAC{)L{BBMO?*ﬁIOHS for

ers. Non-t ogi cal l'y-acceptabl e sa
oral admrigistration can be prepared by dlssolvmg the active component in water and adding

suitable colorants, flavoring agents, stabilizers, and thickening agents as desired. Aqueous
suspensions for oral use can be made by dispersing the finely divided active component in

water together with a viscous material such as natural synthetic gums, resins, methyl
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preferred, although other salts are also useful, such

as in isolating or purifying the product. 5 The salts

may be formed by conventional neans, such as by
WO200@e8753§ t he free base form of the product WCTHGB2065/000522

or nore equivalents of the-Hppropriate acid in a

solvent or nmediumin which the salt is insoluble, or

' I [ ' . ved . n.__vaguo
cll, G0 SHER RSINRLE ant WIEE D S ETRITH S fe
pharmegéwichingrsalatio at. anot her anion on a suitable

i Qh-exchange, resin. 10 In qgrder to use a conpound of

t ﬂﬂe %’(’Fﬁﬁf’%‘“&i‘) cogppogitigns ¢aReed it dosage forr di segheforn the
compl AR R SRk BERERAL IR R e
componenf. §‘y hp gnitdbsage ffommuanetesdpdchagedqmesheation, thietpacleigs ooi@tiing

. h tJd.cal ctice as a hay maceuti cal
s R e e BB s Bosas and o i
vials d@'a@§@0les.| THeARHMH dRRage Bfn l@Q@él@@B@ H}:?}S\sﬁ%)ef E%ggl? 8t fabRBitset® or it can

of this invention may al so contain,
be theappropririsingmberof qnyi afthesapedkaged/ foomssequent i al | y)

Comb%é!glnsone or nore pharmacol ogi cal agents of value in

ng one or nore disease conditions referred to

h&heuiti-cableer frefime@aiRAned hérbia thay bIUmRIEEss 4 &1é MetdhdSr may
he fqrmul ation of the active conponent or a

. t he L . :

m""l"ﬁh‘é‘r tionde the qojnpguedpt the investion, ceyantignal surgery or radiotherapy or
Fha j rier. E le .20 .

chen @SSR IR erBRERRY B ZRE Y Blore S0he RIRSHRE poi s of

anti-tuamdur iagents:t he form of , for exanple, tablets, capsules,

O PTG hlheSbiagia S05: sndhmuprtans hospbospebiniaatical
oncolddyNQich af biklyfigdls %8%? (for &a & -%ha?in?ﬁrﬁ@?%’tg}, %g&lgp}{o%hanﬁde,

o nhal ati on, and for parenteral “use
nitrogehmpgiesh meiphalan: ¢hieragbutil busulphanf andintedsosteas); hitimetabolites (for

r.. 4011y sol uti.ons ensi Qns or sterile
S T R R T I A
methorekaié, ichtosine Subie3klend hydiddy@eh); aht@imoushiibidiRs (BF Ekample

or wat er - propyl ene gl ycol solutions of the active

anthragysiget Rersadriayyis s hlertiyeinedoxesubiein, davanmplyeinogpirubipin, ddarubicin,
mitom?_&ﬁﬁ@, AbIRy Y hﬁ@ﬁktﬁraﬁﬂfc%ﬁ@%n%%é?b{t%laﬁ%ﬁgkﬁé g)%a:ﬁriaptlcle Hhea

r
Liqui'd conpositions can r e
alkaloisls llilse ivineristinea yinbhastney oindesihy haheinglelind argiahididohke taxol and

Aquequs sol utions for ral adm nj stration can_be .
tmotef g et it Sdanibiiing (B Exaahie s pedempBHeRKI Akpatoppside and
tenipogifle, aacdéme, %o&@éﬂﬁ:{d&nﬁg&ﬁg&ms, flavoring agents,

[

.. Stabilizers, and thickening agénts as desired. Aqueous
(i) st pRiaiis agasts Sagh asraatioetiogem(frexamgile thypoxifap enanifend he

i 5 9 FRBIEL b o 0 A [ i
fulvesganty antieslrsiens (Bf E38mpoidIRBMEEI, TRBMEE/ FREIPEL Qﬂcgéﬁ%oterone

-25_cel | ul ose, sodium car boz(%rret hyl cellul ose, an

acetate)s WIRNcandggomisisrry L ngonipts o exartle gogsivelimrtetprerélimand
buserelift}, Prgaltb QhsFdr example megestrol acetate), aromatase inhibitors (for example

as anastrozole, letrozole, vorazole and exemestane) and inhibitors of 5a-reductase such as
finasteride;
(i)  agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors

like marimastat and inhibitors of urokinase plasminogen activator receptor function);
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The pharnaceutical conpositions can be in unit dosage
form I'n such form the conposition is divided into
nit doses containing appropriate quantities of the
woa@\ﬁm@ % conponent. The unit dosage form canP®EGE2006/000522
packaged preparation, the-glckage containing discrete
quantities of the preparations, for exanple, packeted

iv) tiahibﬁbﬁ,ofgﬁtﬁﬁwf@c&or i&ﬁ@kxcﬁpﬁ’&@kﬁmﬂé sudh Phhieks iRERAS bRSvth factor
The unit dosage formcan al so be a capsule, cache or

antibodigs |gsewihifaeipr rece:ntor autibagies fer ensephpibe optiieshbd antihodr of

BMPAG

tastur il Pk OB P ARl Al e BT SR RS T D e
transfefass dxlﬂﬁbltdre,rtwmme ikin@By inhibitoed atel, setifie/Aalelininedtindse ihlkiBitors, for

und of the i nvention, conventional surgery or .
examp f‘algﬁ'g’étﬁ@r%@ﬁ ehiderarbarophefagiey fanly (f%mlﬁg fappily tyrosine
kinase 115}%%1@ §s0r nmore of the follow ng categories of

ti -tunDur agents (1)

N-(3- chhmn—éFﬂlion'é;ﬂleayll)-\i’ahethbkm64@4n&ﬁphoimd’pt®3xﬁ)qdmazolm-4 -amine

(et P et O s o p pi et -4 Aniine

(eﬂomggrﬂggpbm iagd cycl ophospham de ni trogen nustard,
mel phal an chl oranbuci |, busul phan and nltrosoureas)

6~ acryhmudmﬂ @b@lwme%ﬂgémphemk)a?r(ﬂ-elomhoﬂrhotmpm)&unﬁzoha—&amme (C1
055, O R B bR S ot

inhibitB}sbT te/hbpardLyte R WIhUHRLF fagdikt i ot ics (for ex amol e
ant hracyclines |ike adrianycin, bleomycin,

(v)  redispgipEiinageats suelpeihase which anibit he eff@atvs @bwascular gglothelial
oGl g 36 APPSO LB g
bevacizimaly | StaistieT™) Vdoln’qioaﬁdsi sueh ay thodedisciosadrif IMbﬁl@fi@:hde Pafnt

NS TR T C e
compo%ﬁ&é’tﬁgpmﬂclﬂycgtﬂé@rﬂ&hhﬁlgﬁ gi’oPQ}Da?ﬁ & 1 1de ﬁ‘lﬂ {0PBR SHSntegrin
ansacrine, topotecan and ca

avBSﬁmbﬁnstMangmgmnn}s such as ant i oestrogens (for exanpl e

. tam) toremnm fen ral oxi f.ene, drol omfene nd
(vi) Eﬂyl INEAEERIS § Sr ‘Eﬂe@?fa%\ﬁﬁ‘ q«nggem@pw clpsed in

Inteme&iéﬁam@ent SJpH@aﬂoh@ WO 99@1@@ bENFOARA 261 Wo 66/@[%99 WO

bi cal ut am 'ut am de, nil’utam de and cypr ot eroéne
01/92224e WA @3/04{34RmdaW£h@%h82§Bs or LHRH agoni sts (for
orel |

(vii) p@glggrgsg i g%)eésekogpex %ﬁfx%ser%}& ?rf: ire tg(ifoaf?lg)tarééts listed above,

sucha@ISIH&'S@SledﬁHLrbé 4Miséndef Or exanple as anastrozol e,
| etrozol e, vorazol e and exenest ane) and inhibitors of

(viil) sene dhauenyzappreaghes, Melwime fon axamenle approgabies jo rgg@m gberrant genes

L I —
therapjf)’dpptnabbafssuolﬁ asnhoke usgecbshsndoaagene &hjfﬂrﬁtﬁ,ﬁ@klnas%@ pthatterial

f.uncti on V\D 2006/ 087538 PCT/ GB2006/ 000522 -26 (i V)
mtrorefiﬂﬁm ige gpd apRsoRahes iodnereaseRFtientdplerangs tosshmotheTany

radiotheHyJubR ASmhE S e G &M beh @ Rpy;

(ix)  immunotherapy approaches, including for example ex-vivo and in-vivo approaches to

increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,

approaches to decrease T-cell anergy, approaches using transfected immune cells such as
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anti bodi es, ‘grovvth facvtor re’ceptor4 avntvi bodi es (for |
exanpl e the anti-erbb2 antibody trastuzumab .
[ HerceptinTM and the anti-erbbl antibody cetuxinab
W 006637338 f ar nesyl transferase inhibitors, tPCagiBe06/000522
ki nase inhibitors and seriy@741hreoni ne ki nase
inhibitors, for 5 exanple inhibitors of the epidernal
cytokE& %§e|€éﬁp |dtr{§i%?esl,% aé&%&ch% ﬁﬁ% gytlczngl txfa?ig?eLth %\Xnour 'eOff lines
and appr¢Bhehusmpanti-idiotppio phiirodids; ardret hox;t; 6- (2[3)1g0r phol i nop
r OpOX ui nazol i n-4-amne, (gefitini AZ
x) I\P%@ %%fﬂ’g%lﬁ? 1 I5BEES yclying: 5#%?{*2@%@9%@@@%@@)19@%@2 énclyding
{ 7,
bortezo?rg@;nsﬂgﬁﬁuggﬁ {\13: él@f%ﬁnoﬁ?c%ﬂ tfi%lé(?fg(ﬂ %%Ye)rmc} %%uxamab IMTA,
Cephaimis bm@sqa)lhlbntnaz@w-ﬁ 0YamhCER-2663, anhGEr&)o) anﬁ{NGlémnmlanal

i B g S ok sy, i
G(DZ)}]ﬁx@MJBoﬁa@ ﬁﬁtﬂfod‘fy @l’i@rﬁﬁﬁﬁ wil br Rfthd@ %%rﬁ%%ecmgﬁﬁgﬁa%e SHohy-

as those inhibit the effects of “vascu

stimulafafagtor K@M—%Fbmlhwﬁlagﬁ@moﬂ(eﬂmpy ex arrpl e the

a Iar en othlla fact r anti bod
Ea%e%ogl | pal ni\% Cu%% e§HE'14 aggoqshggge%lal or

separaté 8e8igSefthe Ihdl\fi&lﬁﬂ Bé‘thpé’ﬁbﬂts O?Qﬁ@ﬁéatméﬁpglh&la&hWtMQ roducts

97/ 22596, WD 97/30035, WO 97/ 32856 and WO 98/ 1335 )p
employ{pe conppyBin ekthisiayeniionsorphameasentiontly Reseptable (eltethereof, within
the do?%%”f%% cle's& aglglregjél{%a Y agm(?{h% (a§er Ealécu glg{lcaﬁ}gréatﬂvr?gagent within
1tsap;agvmit®sgm’anges Conbretastatin A4 and conpounds

di.sclosed in 20 International Patent Applications WO
Synthess 52166, WO 00/ 40529, WO 00/ 41669, WO 01/ 92224, WO

0208 ddkifouda 4 ebiab L inventi

for ex arrpllalegtoy?s]gl%{w @&i’cﬁl{ﬁé gP erae%r%géﬁa)%%ﬁ &%eaﬁb%ﬁt tavention
can by prepaser] mronanber of wiayawell Bh@v2 50Ge skilledrin therasof organic synthesis.

B S T
synthesiteh using #raneBods dYscived krIRY, tagtthdBRE sy Rthe Ao 1SRN in the

gene-di rected enzyne pro- drug t herapy) approaches
art of @G%h?t%é”s%@ea&ﬂw@ o yarsiopsthereanian appseciatng by diose skilled in the

art. Suth 'ﬁ?e?l?oaﬁ indud@BHEhd bt luﬂﬁ({cf tgrﬁg%cﬁie%gﬁbe%%ro% AP ferences cited

approaches to’I'ncrease patl erance
heremdneherbh}enmplpomted mamméxhﬁemby refgedmcas nul ti-drug

h
D B £ R PG o B PRI P DeFea S of 4 ingention
may bd @f&'p@@@hﬁﬁlg&@e rea&ldn@ @h& &2 fni gﬂ@s dTRRAGRRL IThY r%rctlons are

patient turfour cells, such as transfection wt
perfor@ydewqié@t%moprme fortherdagerits mdmateritle epldyied add are suitable for

e B R R 0B85 SE s ST 20 s o

belowt it e fbe mhﬂ&snom alg gfdp%s&ﬂ@&tﬁfﬁ HRUBBROLRABRBchoice of solvent,
PCT/ GB2006/ 000522
reaction atmosphere, reaction temperature, duration of the experiment and workup

procedures, are chosen to be the conditions standard for that reaction, which should be readily
recognized by one skilled in the art. It is understood by one skilled in the art of organic
synthesis that the functionality present on various portions of the molecule must be
compatible with the reagents and reactions proposed. Such restrictions to the substituents,
which are compatible with the reaction conditions, will be readily apparent to one skilled in

the art and alternate methods must then be used.
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cytoki ne-transfected dendritic cells, approaches using
cytokine-transfected tunour cell lines and approaches
usi ng_anti-idiotypic antibodies; and (x) other
‘VO@WE&%R@ﬁt regi nes includingz dexanet hasone, PfHEB3LS(R0522
inhibitors (including bort8zonib), isotretinoin
(13-cis retinoic acid), thalidom de, revemd,
Examples uxamab, ALIMIA, 5 Cephal on's kinase inhibitors
CEP-701 and CEP-2563, anti-Trk or anti-NG- nonocl ona
ahits ipsention witl noyehedyrtherdleseribed witheiefapsnonite the following illustrative
examp%%i&’ﬂ?&h Pﬁg&bs?ezg&%tg?rg&%ed' ne (1311-MBG), anti- ((D2)

a
nocl onal ant1 body erapy with or wthout

(i) gr ansmhmeesttues aROsioaiagiegres Qelyus %‘*O%mﬁeaiﬂdﬁ_@ afedal®dd out at room
(G CSF) follow ng chenotherapy. Such conjoi nt
t r e SAIPRSFRTUISERF apicat kreppeaiung,y thakly, iaf ramge ofi 1825 Kheous,
i1)S €AY r ' f the indi.vidual .
2 o aBniciohi¥ons MR ARA e ot oM ot P eBlratap of
enpbrganichselventwar catidedbdut tubing airotagnévaporatd@iunder reduced pressure

phar ppceuti c .acceptable salts thereof, within the
dosgg‘g“gﬁﬁﬁ'@%g"é i%@’ﬁ%@%ﬁ%P@%%@@ﬁhe ot her
PhatARaad L . it a
e S SR R e MR AL bl sl Bl e
phachwowtagraphly|(YLEY wep tatibd ostadnt slicahgsd phafes; of t he

el B RSt (6 S0 ibrhgte re RbSE by g Sl "
sy nthegiafograph§Andse Gpeetdstopy OL.CAISY AHGBMHoR dnhe are given for

acceptabl e salts thereof, of the present invention can
be ipHatasonied using the methods described bel ow,

t W 18t t.hods .k ipth
L ST B o P 5 b DG e
appeed/oamest spycttahdase skilled in the 20 art. Such

. thoﬂ% i ncl ud%, ,&:}Jt are not |limted to, those

(ViYes ¥E1d5ate BEPRIT illpsiranen eply srd aregiof secestasilethesawhich can be
her gBMineR &9k | | t . .
The sl 6 URBLA 003 AL AR mal drbAiqhl o SEEAEFif more
sal tgtariabwesfequipéd;t hi s i nvention may be prepared

.ysi ng 1t h j ons. techni i bed herein.
it Ve b G 53 ey R o e Gy e B dipenstls protons
to given iepgepdrnilivh (PR FdlAlve 16 ftlanieatl1ande MIS) as an internal

suitable for 25 the transformati ons being effected.
Al s 8tandaid ideterginsd et 390G Wiizoin DMS Osdairiess othemeist stdtsd;
oesor | L Byl under st ood that all
(Vlgf og%éggggrsgg@% flg\g{ﬁv%:%lﬁgﬁlﬂa% rz]xge’%mln%g,l udi ng choi ce of
(ixy 0l sendnt raticeaat gioen atvohaphevatume 60} fefifis.t enper at ur e,
durg{si Oﬁ of the experinment and workup procedures, are
(®cholrfoleVing apbrevicharg have beensessAdar d for t hat
react igpacwhi ch shoul idi |y recogni zed by one
skilled i r? the art. Ie?j}?)gc%%g’erst ood by one skilled in
t he arBtO8f organi c 3@tlsmokhesis that the functionality
prese n various portions of the nolecule nust be
corrpaﬁ%]foe with the %@H’E@“ﬁﬁ’d reacti ons proposed.
Such rBEA i ctions to dilsrspashi g s,  Wwhich are
conpatible with the reaction conditions, wll be
readi IRPBppar ent to ahigheskl phosphoravidatéie art and

al ter %&(SHm?t hods rmsntnet ar}l%;a?lg used.

DCM dichloromethane.
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WD 2006/ 087538 PCT/ GB2006/ 000522 -28- Exanpl es The

invention wll now be further described with reference

to the following illustrative exanples in which,
wanmessysast at ed ot herwi se: (i) tenperatures ar ecdiyenod/dvos22

degrees Celsius (C); operatggons are carried out at

room 5 tenperature or anbient tenperature, that is,

Exaxﬂsg:l!ef‘ range of 18-25 C, (ii) organic solutions were

d over anhydrous magnesi um sul fate; evaporation of
(2R)-DH BS-CyclObropyIt | BVaSragall3-yBanRIa]- 9@%&91-%!}0@ Y )

evapor at or. under reduced pressure (4.

ﬂ@mﬁlﬁﬁ@% tenperature of up to 60 C (|||)
t |2 h I

SR A SR R SE RN S, 1o

mg, 0@98 mmol$ bhd stiarige barpTaé dask Mls\@ea]eﬂ @@E‘lﬂi’teﬁi andlBRISPHIE Bydrogen
ns s followed by TLC or |iquid
using BFidsRa b oG RAI 1 RHOL-Ueict PR eppyy I LEpmRpoRpaDrwinol Son
f

o 88 6 G021 KRBT 00141 M Do i

EtOHﬂ:“é@dm(ﬁ cd/ I )Rja spmge.rEhe rédctidn dliturdaas stiRAG: kébrf &nferature
ration only and are

| d f Il
for 15\t Al Tt el e e ivetsavas onagmiatsay eive a pink sold.
The sélid Wwaahtn BEQARSSnIRUE @ffﬁﬂﬁ d toPhe RRk@Ld &5&%&63? ?omaxmdme

repeated if nore nmater was required
acetatey( \OSrmg, NS mam) iI'e reactidremfxtumeveds héaieﬂ an \idatlghidak (70 °C) for 4

s o S KBRS o coe Sy s sty saentcort i
EtOA%IT\%lvéﬂzlfUdé@ﬂred sroandas 8 solletigh Fd) %‘i'%afor i‘\g&%ﬂéﬁq NN/{R 0.63 (m, 2H),

| ess ot herw se st at ed:

0.93 (@y%lls%r{amémhfbm (msld), 438, bls 5 34 fh, K8, §0t(m; 2H),6.20 (m,

0. B B VOIS i AT £ Mo S0, S G 10

acetate; EtOH ethanol; THE tetrahydrofuran; DI EA
di i sopropyl et hyl am ne DPPA di phenyl phosphorazi dat e;
—3&—%@”‘”‘ S ']—| met hanol ; and DCM di chl or onet hane.

Following a similar procedure to Example 1, the following compounds were

synthesized from a suitable pyrimidine by reacting it sequentially with Hj and formamidine

acetate.

Ex | Compound NMR SM

2 | N-(5-Cyclopropyl-1H- | 0.63 (m, 2H), 0.91 (m, 2H), 1.85 (m, 1H), Method
pyrazol-3-y1)-9-(4- 5.38 (s, 2H), 6.15 (s, 1H), 7.17 (m, 2H), 742 |2
fluorobenzyl)-9H-purin- | (m, 2H), 8.33 (s, 1H), 8.75 (s, 1H), 9.20 (br s,
2-amine 1H)

3 | (2R)-2-(4-Fluoro 2.21 (s, 3H), 4.08 (m, 1H), 4.37 (m, 1H), 5.37 | Method
phenyl)-2-{2-[(5- (m, 1H), 5.69 (br s, 1H), 6.30 (s, 1H), 7.18 3
methyl-1H-pyrazol-3- (m, 2H), 7.44 (m, 2H), 8.45 (s, 1H), 8.73 (s,
yDamino]-9H-purin-9- | 1H), 9.81 (br s, 1H), 11.81 (br s, 1H)
yl}ethanol
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(2R)-2-(2-[(5- C,ycl opropyl -1 H pyrazol - 3-yl1

am no{ﬁ9Hpur| n-9-yl }-2-(4- fluorophenyl ethanol To a 25
WO 0600813 bottom fl ask was added pal | adi um onPEEGBN6HE0522

carbon (10% 104 5 ng, 0.698-mvl) and stirring bar.

The flask was seal ed, evacuated and refilled with

usrtng DR . A soruttomof
Ex m‘ﬂ‘;pggﬁg!z [(5-cyL Noorgoyl -1 H pyrazol - 3-yl ) ani no] §M

4 N+(5r@myapmpﬂ41mf-4- 0. Bﬁﬂﬂnn@I)I) b9(24(n{ lzmrppbgﬂoxlmet ha mfklethod

?fll-rplnrlaiﬁ-érdme 10 Th

o= AW r*l_tgthom

e1KR 9149 1 ;emsl'y el vy in Et
RIoL49 (bes, 1EeNL 87 esal vy

vt Ur e formamdine ace

( Met had 196 ny 1)

WWZ%%YQ'?T (- rhé4 (@adH), 6180 fBxk Hb,eﬁ e, Hﬂ),ﬂrléd At
9

(RabaEnahyS | b2 7 A0S ANR AR, Dl 85BTE ol ve &

DH (4

TN
BB Phed b

.27 trebHbdMi (ﬁh 3H)x4.6% énHe), hea

9? SR DHRTER G RAkA G R

t e
Mgthod

a gel

dmeﬂfﬁ%l\ﬁwrazm- , 832 €5, 11EB, 81859, ¢H),MO0dUBE BS a

E9b:str biint g

1% f t . NVR 0.63 ,
: 1?&.11\20 Srg,pﬂ-)j)( 1H), 4“3“8 ?anD

Ay, bdlrl"ln J.-J.) B, 7o (T 62—~ m—t5—H;
7.18 (m 211), 7.45 (m 2H), 8.45 (s, 1H), 8.73 (s,
Examylé ), 9.48 (br s, 1H), 11.85 (br s, 1H). Exanpl es 2-5

p %celdur to Exanpl e 1,

blpy 5L éne by reactl ng it sequentl aI Iy W|thH2 and
nd?férmanl};l i ne Ngo acetate. Ex Conpound NVMR SM 2
M Bxtyecd i) p&i—cmpxopﬁmfewrams-yo Mﬁa«m 2H), 1.85

ﬂuorop%xnﬁ%}e}(t_gyl)gyﬂjime% igyt%lgﬁgneé%eyéh(}fi 929 2§O g, 037% n(lmol) a1|;|()i formamidine

f b Y/
acetatef(D LlQ!i%) emg Yﬁz%ol? g'? EGSGH 25 1;19] \gaés }%ﬁﬂfbd aP rélgleﬁrgnﬁ%ﬂt Fflkﬁ%r @oling to

25°C, (gatQ@te(dsNaI@q;p3 sojuigen (10nml) and EtQA81730(nﬂ) et} adc&d3<7 tHetdmion

mlxturg bﬁ‘%/or%a?lclgg?l &%eﬁ%tegi;%vwgg gvgﬁh bgme?m m%h;i 1ed7 oqu ?Yaﬁg@,

n
concenfttied, %dg%mgﬁg‘ri b¥ b lumrBehfSmb®gra g}@ E@f[ll.‘i]) M@U{lgtuﬁg n}))gto \%Be the

title coppbpbiFRBEL IONE cBbGI 0D 59%). NYR (400 ML 1,78 (5 1ED, 9.23 (s,
1H), 8.29 (s, 1H), 7.76 (d, J= 8.8 Hz, 1H), 7.38 (m, 2H), 7.16 (m, 2H), 6.90 (d, /= 8.8 Hz,
1H), 6.21 (s, 1H), 5.84 (m, 1H), 1.95 (d, J = 7.2 Hz, 3H), 1.86 (m, 1H), 0.94 (m, 2H), 0.65 (m,
2H). MS: Calcd.: 362; Found: [M+H]" 363.

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

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

solvent was removed under reduced pressure and the residue was purified by column
chromatography (EtOAc) to give the title compound as a white solid (0.083 g, 77%). NMR
(400 MHz) 11.68 (s, 1H), 10.68 (s, 1H), 8.79 (br s, 1H), 7.45 (m, 2H), 7.14 (m, 3H), 6.78 (d, J
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Ex Conmpound NVR SM 4 N-(5-Cycl opropyl-1H 0.64 (m

2H), 0.92 (m 2H), 1.93 (m IH), Method

pyrazol -3-yl)-9-[(1S)-1- 1.94 (m 3H), 5.80 (s, 1 H),
W®B2006/087838 1H), 7.17 4 (4-fluorophenyl)ethyl ] PATIGB2006/000522

2H), 7.42 (m 2H), 8.45 (s,311H), 8.73 (s,

9H purin-2-amne 111), 9.49 (br s, Ili), 11.87 (br s,

=338 ﬂiEDlH'a 98%%%)@%%15' H%enw@e{ 2 ﬁgz(}g}l%&g%[’}gg'&w (m,

2H), 0]§®(m G?HDOMS‘SCaIbH) 378, BotmdnM-2H)*,379, 43 5 i sopropoxy- |
H pyrazol - (in, 2H), 8.52 (s, IH, 8.81 (s, 1H), 10.11
(br 3-yl)-9H purin-2-amne s, 1H), 11.21 (br s, 1H)

Exam le 6
- N (5- Cycl opropyl -1 H pyrazol - 3-vl)-3-(1- (4-fl uoroph
-NN- 1 amb}a-wd))f—’}l-( b{4-AioypheivitethyBrm-neityl-AH-

.. i Le o
1m1dam t5

i opyl - | H pyrazol - 3-yl ) - Nz- (I
E Augga&@smhh@(ﬂj%(eﬁyg%ﬂﬁxg 17 d@raio'l §§’ gP’? hggsga
ﬂuoronh@gl)ﬁt%ﬁ])pymmn@@é -iBming (Metboh 0. 82D gt0. 34b1fnhwk) and acetamidine

hydrocgl“f(]?t{c[é (grth% §g\6 ::?,S ﬁlg 1@@&& ?5( @é}s\pﬁts) he\?‘g}ig{ %&ﬁg@vplguglﬁeﬁfter
cooling €R24 PO satuthtdd N%HC%T r&%m‘%ﬂ %IU )I ﬁ%’t@@@zég g@%@% %qded to the

washed with brine (10 nil over

reactiGnyREERe Bhecdganio thy puwas separataryl wa&hamwmmml @gilpdtyd over

Na;SCy Eéo%?nt\rlaq% gn_I% Blllrllfged(lzy % I i el;% a&e NEEQOOU 21% tg glve the
title cc(r@ouih&l)as, a@oﬂﬁv}ﬁt‘a sog%l 0.058¢ 24?»%); 400 gfdéce]tone% é§ 14 (br

21 6 90
S, IH):EM (brisy 1H>5 7271) ((isf 8 Hz,d@ﬂ%(mﬁﬂﬁ 7.1. @% 2@,70&(& s21H),

6.00 2R é.;’:ﬁgsg{ﬁ =7 9[%;,?1{1‘ %é%?mﬂgikégﬁ_g}ne 2B)is: Caled.:

376; Fo@)d: IMESECYET. opr opy!| - 1H pyr azol - 3- yl ani no) - 3- (1- (4-flu
orophenyl ) et hvf-I Him dazo[4 5- blpyridin-2(3H)-one A
m xture of crude

Exam?ﬁ»fﬁ (5-cycl opropyl - 1H pyrazol -3-yl)-N2-(1-(4- 20
uorophenyl ) et hyl ) pyridine-2,3,6-triam ne (Method 9;

lowing a ginpBr prasedure ijxamplb 60{01 FxasrdeBe BxBmpR2l (XJ,. the

ool s TS T AL i o o

formamnhhet deetateq(®t d(cwnﬁaﬁleﬂiyﬂtdcch%dﬁ‘l/n EQ4rpI8 105 hr omat ogr aphy
he title conpound as a White solid

Ex | Conupyng, 779 . \WMR(MS0 M—|z) 11.68 (s, 1H), 10.p8M

Ll 4L

S| RS o p e HEE PBTRCHIb B TP S 18 v | Mietbod

(S-cyclopropyl-1H- | 1H), 7.78 (d, ] = 8.0 Hz, 1H), 7.38 (m, 2H), | 10

pyrazol-3-yl)-3H- 7.17 (m, 2H), 6.93 (br s, 1H), 6.24 (s, 1H),
imidazo[4,5-b]pyridin- | 5.39 (s, 2H), 1.85 (m, 1H), 0.92 (m, 2H), 0.64
5-amine (m, 2H). MS: Calcd.: 348; Found: [M-+H]" 349

10 | 3-(4-Fluorobenzyl)-N- | (400 MHz) 11.74 (br s, 1H), 9.16 (br s, 1H), Method
(5-cyclopropyl-1H- 7.16 (br s, 1H), 7.29 (m, 2H), 7.16 (m, 2H), 10
pyrazol-3-yl)-2- 6.95 (br s, 1H), 6.18 (br s, 1H), 5.38 (br s, 2H),
methyl-3H- 1.83 (m, 1H), 0.88 (m, 2H), 0.60 (m, 2H). MS:
imidazo[4,5-b]pyridin- | Caled.: 362; Found: [M+H]" 363

5-amine
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-31 8.8 Hz, IH), 5.85 (s, 1H), 5.63 (in, 1H, 1.94 (d,
J= 7.2 Hz, 3H), 180(m||—|) 0.87 (m 2H), 0.56 (m
VB: Cal cd. 378; Found: [MtH + 379. Exanple 8 5
WOE@)&/‘)?@S?% Cycl onropyl -1 H-pyrazol 3-yll 3 (1 (BCT/GB2006/000522
fluorophen | thyl) 2 methyB23H im dazo
14, 5-bl pyridin-5-amne A m xture of crude

E C’@)ﬂp'b\ﬁd(S- cycl opNapIMSE FF pyrazol - 3-yT)- N2-({ - (&g
> fluorophenyl)ethyl)pyridine-2 3. 6-triam ne (Mtho ]gl
Method

11 | RE20545- 0. 34 rmplA00AMHZeLETH( tiH))o. 24f(}bfi!r§] QG?LgBBSI
.55 eated a

ESoORePRu U, ot | CAL L. 7R5E 5 D20 GmoBe - B bl b

Wﬂa{xﬁ%)m éﬁ),'@sb (@PE‘ 2'1’4)%91 gé%;j@ﬁpﬁi\%ggad ed

reacti on ture.
8Hpsmdazeft,5-washe le/) 1518 Ok Hé), (LBG (mi, YH),dli 129(dn Ay

DSk 3 SREFP [1h87 oy T, Bl B UF BB R R as

- | KRS (400 MHz,
Aoiopheryiindlo] | Galcd. 970 Pg"m&?[% i s. 1H . 7170

- D

12 | 2d5-[(=Cgclapreipyl- 1 H)400'MH4) I]n64 @H)H) B.111(s,( YH), 84y, (s 7 Bethod

Whostirob i "0 ab i 5 s D7 O ipeitn cfia *

&ﬁﬁmﬂ-@ﬂ!—md [MFH 634 JE—X@tmizelﬁ) 15349°@| mwsrl@ (%r = L
simlar procedurg to Expnpl e

mﬁazq[ﬁé-b]mldlm St égpﬂpo‘lﬁhg 7\ﬁl€(metIH r%%&:ém,z ed| from
ne
S AP ERLEPYT I 9 Oy GRS Ealih’ Bos iR %L O

nghprapuns 1 SVRI MMSN" 493- (4- Fl uor obenzyl ) - N (4p0
ﬁm) ?i??g (s, 1H),SS¥Z6 (s, 1H), 8.18 (s, Method

@cyclopropyl-ll—l— 1H), 7.78 (d, J =8.0 H, 1H),|7.38

EJ_

13 g@-llv e T (S @DBMHWQT) o)[S’Z%Z ?%r@@ §= 3°9K/f():g'1,od

Cidloprbpsl Hm éH 8.8 19 2H),IM.4RHB6 5{‘3 ?Iél) ,5-@17.08 (fan :
: . 348; : +

gwg@aoﬁ—ﬁlg—@@@é(ﬁzy 53%%"7(84%3** % IEMHM Pth5-89 (mpy) | | 9. 16

glﬁéroﬁk%ex%'g}th%ﬁb;hoﬁfﬂi (ZEOOC(MCj Qﬁr()ol@ﬁ' I3‘H)HI o1-13& &g

2H), "10” pyrazol
Hegmiddze(4s3- 1H) BH)L@SUH?%(m,ﬂH;I),,OHISBw(mJﬂ) 2H)

bR 2 3% (s Bl Qo2 A Se0, (™ B

363 5-am ne 2006/ 087556 PCI/ B2006/ 000522

Example 14
(8)-6-Chloro-N-(5-cyclopropyl-1 H-pyrazol-3-y1)-3-(1-(4-fluorophenylethyl)-3 H-
imidazo[4.5-b]pyridin-5-amine

A mixture of (S)-S—chloro—N6-(5—cycIopropyl~1H-pyrazol-3 —yl)-NZ-(l-(4-
fluorophenyl)ethyl)pyridine-2,3,6~triamine (Method 27; 0.300 g, 0.77 mmol) and
formamidine acetate (0.129 g, 1.24 mmol) in EtOH (5 ml) was heated at reflux overnight.

After cooling to 25 °C, the reaction mixture was treated with saturated NaHCO3 (10 ml) and
EtOAc (30 ml). The organic layer was separated, washed with brine (10 ml), and dried over
Na;S04. The solvent was removed under reduced pressure and the residue was purified by
column chromatography (EtOAc : MeOH =20 : 1) to give the title compound as an off-white
solid (0.145 g, 47%). NMR (400 MHz) 11.96 (br s, 1H), 8.45 (s, 1H), 8.13 (br s, 1H), 8.12 (s,



-32 Ex Conpound NWW/' M5 SM 11 (R)-2-(5-(5- (400 MHz)

11.79 (s, 1H), 9.24 (br s, 1H), 8.33 Method

Cycl opropyl -1 H (s, 1H), 7.78 (br s, IH), 7.40 (m
wO24p6/0875389 (m 11 pyrazol -3-ylam no)- 2H), 6.P8I/GER0063000522

2H), 6.21 (s, 1H), 5.73 (br33s, 3H—|mdazo[4 5- 1H),

5.30 (s, 1H), 437m| ,412m1

1eD, 7ol L™ S o) i 6 G DR LIRS T s . 1.0
(m, 1HH9 0196 (], MMM 0t663(69, 2ED). RS Ea[oﬁS 3%cF@mﬂow+H]+(3®OO VHz)
11.64 (s, 1H), 9.11 (s, 11-1), 8.17 (s, Method
1H-pyrazo| 3 yl) 1H), 7.75 (d, J= 8.4 Hz, 114), 7.10
, amno]-3H 6.74 (d, J= 8.0 Hz, 1H), 5.49
Exampfe 15} , 518(br ]lmdazo[45b]pyr|d|n s, 2H), 4.39
( Evllcm‘i)ag akiniBar(pmycedtrey ExOmpPR 1dnthe fBHywing Ze(npetflﬂds wWebe

syntheSieA FOyE7 Bl 0P g & TrasingiTopith S meRgidine pestate 400

0. 22 =
T T TR Sl L
15 | (RP-(6-(Morbry-(5L3 rqmmM@iz) $2xons 3H()18 451<s 2H),.8.8. 79 Méthod
J =8.8 Hz, 111), ['uor oph eny Lethyl)-
£ydyppropylsH(d, J e 1@)&03 cm 1HL T8B.m 8FD(1- K |28

D SR %ﬁ%cé{’ﬂegm g@% By
ﬁ;:ﬂdaﬂzd{ff@gﬁ?il;’l?gf (J 1%5( 2 8z esgm L35 (@, NlH)t54 Oiy)ahpmpm
r?ﬁ%fé%{4 5- b] pyrl ]3? &kﬁ @8@ %il{g((ﬁégy ﬁ:b
&ﬁbr hefyIRERnO0- (3 Myctaad oy, Fhikdyvazgt agy vl ) - N3- (1-

1 uorophenyl) thvl)ovrldlne236 iam ne (Method
16 ZR) 2&6-10@019-5 OS -77 r(mﬂl)/ﬂ%zr)dll 96 @s, TEh)j 8146165 aHRt8%at0e | Method

Sﬁﬁl}ﬁj}gg%gam?l- it . %’tlz‘ﬁ ghg_{? %511%83)7%‘8@ B?ﬁt ?%act i%On

glazfﬁlub)emas treat EQm\Mszl (ﬁ%@rﬁqﬁ@ MdBICR 1) 1931) |and
30 m). g o_a%anl ¢ layer was separ at ed, wgshed
md@zg[mﬁnb]pym@mm 8 Ty 1HY 4o3felm, 13D, QscmlH)rhg

was r enove rSS nd th
r%g%ygge was purifi %ai%eﬁy Wﬁgrdgngt%bgé@p y (Et QAC :
WhiGkbphed)etiianol o gifWe-HIAe8Ti t1 e conpound as an
off-whi-t-e soli-d [fl 145 /]70A NMR (400 MHzY) 11
Vi) a2

17 | (Bi-2<(6-Chlgro- (5 (44001 208 R aIDeS A3 (5 160, 51 (4 Merd
2908(087B3R rESTAB20060 098582 111), 7.39 (m, 2H), 7.13 (m, | 30

ylamino)-3H- 2H), 6.42 (s, 1H), 5.70 (m, 1H), 5.27 (t, J =
imidazo[4,5-blpyridin- | 4.8 Hz, 1H), 4.41 (m, 1H), 4.08 (m, 1H), 1.28
3-yl)-2-(4- (s, 9H). MS: Calcd.: 428; Found; [M+H]"

fluorophenyl)ethanol 429
18 | 3-(4-Fluorobenzyl)-6- (400 MHz) 12.02 (s, 1H), 8.33 (s, 1H), 8.11 | Method

chloro-N-(5- (s, 1H), 8.05 (s, 1H), 7.38 (m, 2H), 7.17 (m, | 31
cyclopropyl-1H- 2H), 6.28 (s, 1H), 5.40 (s, 2H), 1.88 (m, 1H),
pyrazol-3-yl)-3H- 0.94 (m, 2H), 0.64 (m, 2H). MS: Calcd.: 382;

imidazo[4,5-bJpyridin- | Found: [M+H]" 383

5-amine
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33 1H), 7.36 (m 2H), 7.16 (m 1H), 6.18 (s, 1H),
5.87 (br s, 1H), 1.95 (d, J= 6.8 Hz, 3H), 190 (m
1 95 (m 2H), 0.66 (m 2H). MB: Cal ¢

WO%@?{W“T M-H] + 397. Exanpl e 15-18 5 Fol | ow ngP%T/QPm“P@?OSZz
procedure to Exanple 14, t-I3d-follow ng conpounds were
synt hesi zed from a sui tabI e am nopyridi ne by reacting

Exam' jth formam di ne acetate. Ex Conmpound NVR/ M5 SM
——#?#R) 2- (6- Chl or o- 5- (5 (400 MHz) 12. 03 (s 1H) 8. 45
d A - UH-phvizt-bledt ih a A-f e g ¢ IFH-

-1) 7,38 (m oH), 7.17 28
imidag €34 (m 2H), 6.21 (s, 1H), 5.71 (br
ﬁ)ﬂﬂﬂ)cur gf %ﬁ]égﬁ- yclcﬁ;r%%q ?Wpﬁaﬂil@yﬁhﬂiﬂ?)) S\Jﬂuoréa 1

4,37 22-(
ﬂuoroph@nyl)@th?&n@m)nﬁd}mw@0615(1\46&10(124@, 0.03fd, @mapmebytri)eéry&mue (0.02

T R T R O

hours ("ﬂ'b Zr%'(%mn Svat Qo Q:}_%& %ﬁgen?ﬁ&e‘&)zf%ﬁsdltﬁéﬁ’ Hi%&ﬂ@éd‘ A DESL (3D lfﬁl?_I_The

["am no) -
organicriaye? Mjas vasiagl \Qﬁh witdy (506« B nl};, liried, filtekfd, aﬁd 8@ncentrated. The

result%l?f%la % }%z‘[as4 R\%}fb J o?l Be Eﬁroﬁyﬁc'@%a@%’@% K I\/f;éﬁ—fég%] X c}} '_g give the
b |
title c&%?@urﬁ@ gmali% gp 6‘9 Qﬁ?ﬁt@mﬁ) %ﬁm@)nml%i %/3311(7;443(%17 215, 7.24 Sd J=10.3

Hz, 1K} 7.06H).02 gn12H)ve 198 dbr S,tléi)I 5. BerSyAl-(msH Py 19 (d; 6’ ?% Hza 3H), 1.90-

11-1),
S gy o Kl g o
= imdazo[4,5-b]pyridin- 4.8 Hz, IH), 4.41 (m
111 4.08 (m 1H), 1.28 3-yl)-2-(4- (s, 9H). M
Exa .. 428; Found [I\/H—|]+ f1 uor ophenyl ) et hanol 429

(S)-N}§ c%(q%r v 3 ({4 g, ex%sé)e@r%%?flg}.%h{%zgﬁm,&
b]nvn]i_@Saﬂm% (m 2H), 7.17 (m 31 cycl oioropyi 1H 2H):

pypaseRitsh o P%évkpes?#ylé% B T S s

, |
B

acid (5%, 3 ml) was slowly added the aqueous NaNO; (0.01g, 0.2 mmol, 1 ml H,O) solution

at 25 °C. The reaction was allowed to stir for an additional 5 minutes, then quenched with
water (10 ml), and extracted with DCM (3 x 25 ml). The combined organic was washed with
saturated NaHCO3 (50 ml), dried, filtered, and concentrated. The resulting solid was purified
by column chromatography (DCM : MeOH = 40 : 1) to give the title compound (0.037 g,
50%). NMR (400 MHz, CD;0D) 8.02 (d, J= 8.9 Hz, 1H), 7.46-7.42 (m, 2H), 7.08-7.04 (m,
2H), 6.91 (4, J = 8.9 Hz, 1H), 6.23-6.19 (m, 2H), 2.12 (d, /= 7.0 Hz, 3H), 1.95-1.91 (m, 1H),
1.02-1.00 (m, 2H), 0.75-0.72 (m, 2H). MS: Calcd.: 363; Found: [M+H]" 364.

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

A mixture of (S)-6-bromo-5-fluoro-1-(1-(4-fluorophenyl)ethyl)-1 H-benzo[dlimidazole
(Method 44; 0.200 g, 0.59 mmol), 5-amino-3-cyclopropyl-1H-pyrazole-1-carboxylic acid zert-
butyl ester (0.166 g, 0.741 mmol), Pdydba; (0.011 g, 0.012 mmol), Xantphos (0.021 g, 0.036
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Exanmple 19 (S)-5-(5-Ccly

opropyl -1 H pyrazol - 3-yl am no) - 6-fl uoro-3-(1-(4-fl uorop

hen I)eth I)-1H imdazo[4,5-b]pyridin-2(3 -one A
WO006/@878380f PCT/GB2006/000522

(S)-6-(5-cyclopropyl - 1H pyr-asal - 3-yl ami no) - 5- f | uor o- 2-

(1-(4 5 fluorophenyl)ethylam no)nicotinic acid (Method

mmdif) an@C@za@I% (OQLI§9 %( gﬁg ﬁﬂmols 8{ @Myﬁ \ﬁe‘stqqegé@)qg {ejlum%%r 18 hrs. To

this wagsa ﬂ@mltocb‘ EﬁBACaﬁab Ean&ateh NHE] sdhioh ER h)OTH
and then di ssol ved i r? é/\@l?%%lc layer was

| ed
sepafift, Reined SRR F i .dr%gvms@m rongentnteq Soder reduced
pressfite. ;The kds8Hed fe‘sidh@(&%gdlsgcﬁged:ﬁ% SLP% T &ﬁm i |/‘1[g4 ml),

solid was purified COUﬁT]CfOFTB.O

stirreiatR6 2@ Sor: 2 hik, ¢c1mcq1tka‘ﬁed‘, bed ftéhtéd dr€fullp m%aﬂﬁatécpl\lg{@? solution
(Sméol%?NNR (400 MHz, CD30D) 7.48-7.44 (m 2H) d,
qgeoq_qzlaye{ yas e};tr%ed7wgh DGM (M), BrieBovdnNasSO4 Id))ncentrated

unde%reﬁﬁce'ﬁl ﬁésgﬁl‘gaéa.rﬂ'%unfged%?r Zcélglm%agimatoggapbﬁ( tg_/#c) %(R/gwe the title
compognd as 2 whde solicb(@nid5 ¢, %) NBR7(400 Bzl 1e712@>r 115H) 8.30 (s, 1H),

3-vyl 1-(4- ph
5.04 ) 8,00 Y PP 9OYA AT fg@zf@my(n%@muémsn%%%@ (. 10,
5.53 (BQIH),SICQBUth 3M)0f.84 (m 1H)Ho 92 (m, 2 sm@)( rlvfs( : Laled.: 379;

5- cycl opr opyl pyrazol -
Foun, 1@6#%}3%*@93/”& hyl ) pyri di ne-2, 3, 6 trlam ne (Method 9;

0.08 g, 0.2 mmol), in aqueous acetic acid (5% 3 m)
was sl owy added the agqueous NaNO2 (0.01 g, 0.2 mol,
Exanipled 22-2%) sol ution 20 at 25 C. The reaction was
L?l wed to . stir for an additional 5 mnutes, then
é’ CHIE Fyfimplar m‘@t:@fw( tooExAmple %hdheafoﬂlpwmg@mpmlhdi)@hﬂe

synthés?tzéﬁ {26 H‘sﬁrtab-f@ cu(cg:j[ h%k?ga ddr | ecmnf) Y (\ﬁashed with

sat ur at ed and

Ex |cCoropoandat ed The rle¢MIR/M®) SOl 1 d was puriiied Dy
eO-tH—HE0 1) to |ve§%e

Tt Orer

22 |{Sy-plecsrpolind- (o c%ﬁmmmmamd
(loghoytietg 8357 | @0 26580 02704 (8 180 i~
zhgth}_fl’zl’]jl-l ?y(a.ldol )7 qztesz 31@2 732 %%iﬁ?b 1(8f(gaa tha 1),
égﬁﬁg}zofw:qz 2. éx@nﬁ% —512 HZ 1H), 5.61 (s, 1H), 2.17
e oahemal ) ot ol o3 R R Mt P S, 2 e A

m xture of Calcd 353; Found: [M+H]" 354
ol (1 (2 fluyorgphenyl)et hyl) - IH be

363;

23 X%{‘]a(f%ﬁﬁ*ﬁ%ﬂéqwﬁwmﬂ622@6% 830 60 THwR.)], | Method
ARSI U LA PR b3
(b (ilyorgphenydyethyhrpIl ), m(m,rm), mm&lzg) N6DRET WP

3RO ERAR 2T s BFAWE B 5 6533, 110, 1.93 (0, 7= 72

amine Hz, 3H), 1.18 (s, 9H). MS: Calcd.: 395:

Found: [M+H]" 396
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mmol ), and Cs2C0O3 (0.483 g, 1.48 nmmol) in toluene (5

m) was heated at reflux for 18 hrs. To this was

added 10 m of EtOAc and saturated NH4C sol ution (10
WORP96)08758Be or ganic | ayer was separated, washBET/(GB2606/000522

brine (10 nil), dried over-B2S0O4, and concentrat ed

under reduced pressure. The resulted residue was
Exaniple 29! ved in the m xture of DCM: TFA (3 : 1 v/v, 4

6r{?t), 5 sitlred at 25 Cfor 2 hIS concentrated and

b 1 ‘a 1H‘eaqueous Iayer vvas extract ed with DCM (10
d over Na2SO4, concentrated under reduced
pﬂ&sassmazonaofctsmuﬂuﬁrcewwy (@ghyﬂwh&gvt W-@@B&hg} 1H-pyrazol-

to |vethet|tle conmpoun vvhte
-yl){ngg[g@lrghn 1aqqm(M¢ﬁ@dMHz§) 6x1l ﬁﬁn(nbl) in ﬁlf.l)lxtu&: Gt(Mé@H-THF

(1:1,4b rﬂ-lﬁu d&yﬂéolée{x Qyas %éf}gd chi EﬁS% g,ig 0 ngmég A( Fﬁturft_qfl aqgepus

solutlﬁn BBN(-hCl M) mllwa}hébadded tdlowlﬂL 3 diaddlidn quneci%v@mo minutes.
Cal cd.: 379; Found

UPO%@H%‘PI“%?B% &?@déggoes‘fhpétqcaw wgs allewed fogtir @r@@@ddmenalcso minutes,
at Whl%h%ﬁﬁlt% sgt%ratéd‘%nfeetllé 1t o‘t‘%‘&@cﬁﬁ dd§1§) as ga%edaﬁnd the reaction

synt hesi zed fr a suita
was stirpd 630 aniolries. BEO ACH(iH mioradReNBISd, aﬁ?dzthe reaction was stirred

3- 400 MHz) 11. , 8.30
v1gor§t§ly %{16 {3m51§m§§8ﬁ}§%r8 qn Giltgr \C8 1quu)d.’_1|%qe erzanjcdfraction

was S?T%atfeﬁgd ﬁdﬂzué; ?egl;aémﬁé $Brdts, drﬂetll)ovvet7 Ng’g%d;dﬁl;e}%dz' ar#conﬁﬁtrated to

give tg givg C(Wi[e Brpyfluorgyy ﬁéﬁéd{u@]‘q;ﬂmnbd)mihylﬁw-ﬁ-ﬁﬁtmlHJp)Ifazol 3-
yl)pyxzddlﬁe ?'23 6- él%l Eé ((ﬁ%?ﬂ%\i}@'fl}(}h@gz 17d %\gn%t ﬁr:;)lu:rl%ﬁmimn,c The
above3mding $ag B))nmbﬂlétﬁ}}t lﬁﬁéedﬁtﬂEtd)Hj(lémlf étproMﬁ'ét}udHe dctakS(0.36 g, 3.4
mmol?l)@ %1 ﬁ Téq , 8.11 Method

a8 adedq 1)ea@1qn| \M%ﬁi@sged wh nltrqg)en and beat¢dsto 95HC, fo7 12Bours.
The réa@tton] was éo%lé'clz’oo rééln} %rgﬁ)érgtig&é l’c{g& gg&tﬁyel:d)\]a%%ggds)Na}}&gg solution
(5 ml) 3\qu lg ﬁ]@}}lg mﬁid?zt&AcE(—l 5mlp . The Hisultixt@ mixburd wak Stlrréd‘%gorously for

10 rméé?ss (;[g-te ’1a37§55 wergilgﬁ%all%mmltﬁ q_e%gg%e \]éﬁ% %@é%ggg;égglon was isolated,
washe‘ﬂ@ildﬁ&mts QR0 2ied ov§16N a,5%3 r@llt&e(? cf]orllcsntﬁ_te(i5 The ireﬁu tmg dark

(S)-6-FlLuoro- 3 (1- (4-fl uoroyheny
remdug_vw pHEfed by ¢olymgghramategrephy Gtexemesdliit@AE-——am 3B td give the title

comp 8ty 3P, 249 E MR (9P MHrSTRERN § 4365 L0 T, Gl my 1 i
1H), 7-46+7 AZ (@728, 7.04-7.00 (m, 2H), 6.29 (s, 1H), 5.15-5.10 (m, 1H), 2.37 (s, 3H), 1.58
(d, J=7.0 Hz, 3H). MS: Calcd.: 354; Found: [M+H]" 355.

Examples 25-29

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

synthesized from a suitable nitropyridine.



5 3-yl)-5-nitropyridine-2, 6-dianine (Method 47, 0.6 g,

1.6 mol ) in a mxt

ure of MeOHTHF (1 :1, 40 m)

under nitrogen was added zinc dust (0.52 g, 8.0 mmol).
WOR08087638t ed aqueous

t hen added slowWy f
m nutes. Upon conp
gacti-on—was—allows

Ex

solution of NH4C1l(4.0
roman agilition funnel
letion of the addition,
dto-stir for an additional 30

over 20
t he

hCampeynd at which

25

SjtV i(PTaE sy
Epftaid) s }Fl§‘~€1ﬂdo%13y\ﬁ

['emai ni ng” sol i ds we

aﬂdﬂmrebwmlamfé frg

| n| i@!rtc%r?-

serotk;

MPCTVGEE2006/000522

POMIR/MS sat ur at ed aqueous sol uti

h M

Ut(&QU
s T

- Hasset oD
dtd, QH) GL\%%(SSEH}Qr%ﬁlG(d ZH)o in98Fie90

|G g8l vt Rase, 4108y, o

kD DIy a8 31 (aLihriet Gl

jMethOd
48

&hms f I uor o- N2- (1 (45 MR CaRRERYE) B! DMi\ﬁ]"(ﬁswet y
-l H pyrazol -3- yl) vrldlne236tr|amne(0 %
26 |WR)eR(SnEsCyeemtopylt H(do0 MHz, Idﬂ)sqmrasszaa; 1Hh).7. 6Kh(el .15 Method
' di d Et m.)
DRl e Rk | 1 it iDe 748 ey 2R By AL
FRRHMERS] 95(C
e bt D 8 [ 9 e D Bt ©
 elppEdiatiy-2-@nd a 5339218311@11 2 dAPs1.86 HEOBH) a1 12k i o
[ The
Bl DBt @@%ﬁl@ﬁ%ﬁ“@oﬁs‘@ B! Cisa
M nutes. The Iayers 388} Bodrde Hioyed to separate, and
he organic fractidn was iso tpd 20 _washed with
27 bee(F-C3clapiopylr | eo(4wyﬂ1z;mmm §8.25 €5, &H), 84D (d, J | Method
C Th [ id | fi
AR S Gmat oy Aoy ESHE: T} B0 450
Diluerothe (it e congm%@us@ 95D 085 03 R (400

VHz, CD3QD) S 8.29
rflugrophenyDethy DS

pamite Fol |l owing a s

ol l ow ng r\nrmnunrl

DR s o

71941900, am 125@) (d é=210 Hg, 3H)) ,
AT

I(Da'lbcamw ooesi B+ Bsanpl e 24, {

28

Ay e TRBIBA s

Disbpopbxy31 Mipyrézot-l U

oH) . 7.03-6 98
LI -imidagof4p-61

B’]}n?ﬁaﬁl[-ﬁal%lﬂy pyrid

67 (m am ne
MrH] + 367.

er_e_.syni_h,e&_;e,d_f_wn_a_s;u_t_abl
W(DréohiperoddAE(4-30 {400 810 SIHOD)RE3 Lz 0Ha/ HH06R I

P Ty 5 e P PR 480
qm;zﬁ) 5:94 (s, 2h15. 1915014 (th, 413),7 37

18,0 St L untobeneyl )2k, (2

'Qifl R 9%%%‘5311@”

[M+H]' 399,

- PR 7062 M of

<$

he

P
Method
51

29

(R)-2-(6-Fluoro-5-(5-
methyl-1H-pyrazol-3-
ylamino)-3 H-
imidazo[4,5-b]pyridin-3-
y1)-2-(4-
fluorophenyl)ethanol

(400 MHz, CD,0D) 5 8.32 (s, 1H), 7.61 (d,J
= 11.0 Hz, 1H), 7.49-7.45 (m, 2H), 7.08-7.04
(m, 2HD), 6.23 (s, 1H), 5.10-5.07 (m, 1H),
3.91-3.79 (m, 2H), 2.36 (s, 3H). MS: Calcd.:
370; Found: [M+H]" 371.

Method
52
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26 (R)-2-(5-(5-Cycl opropyl- (400 MHz, CDS(D) S 8.32

(s, 1 H, 7.60 (d, J Method 1H-pyrazo| 3-yl am no) -

=10 Hz, 1H), 7.48-7.44 (m 2H), 7.07-7.03 49

WOGOW’&W% 3Him dazo[4,5- (m 2H), 6.18 (s, 1PFT/GB2006/000522

5.12-5.09 (m 1H), b]pyri-@8r-3-yl)-2-(4- 3.92-3.81

(m 2H), 1.99-1.95 (m 1H), 1.12- fl uorophenyl ) et hanol
Example®® (M 2H), 0.83-0.73 (m 2H). Ms: Caled.: 396;
und: [MH—I]+ 397 27 (8)- N-(5 Cycl opropyl - (400 VHz,
1161002} p6roph Jeihy])7V-48-isogronbx i Fhpytazol-3-yl)-3 H-imidazo[4,5-
b .1Hpyrazol - 3y|) 6- = 11.1 Hz, 1H), 7.37-7.33 (m 2H),
—Mé—%‘%éﬂ@nn 350 fluoro-3-(1-(4- (m 2H), 6.14 (s, 1H),

(5(159-5 %hl@l% Nhgl- = uoroﬁﬁéﬂxg[)@ﬂhgiggﬁalﬁé -A(3-idpkopbr P4 HlpRezol-3-
yD)-2,3 triréhaniog Gvisthpd 9 0.3 8 677 mngd) @dfprr(mmdme) ace@terD.10.61.5

mmol)(lg)Eté@i({S d‘lgi? Was H%Jl{e? g%al‘eﬁ%gv%%%ht Qed %Mgﬁ% glcelé :(L)nit%;golutlon

(10 mlzlzaﬁcf E{OlAc @30;‘@2?6&; azlgéctl Qnill@ ) i(:'%h?{ W%ds)gse 4t8d, vwashdd With brine
frd

(10 mj) ngxgrd@}g@ Ryer sadiw afste. T olzq;t was rgmoyesd un;ipg reduced pressure and

the resic}}b]e%va% pétgﬁ%gby jﬁpo?nagog\f@}hygﬁ;éﬂ]c d?%@hd A 2% g} @?ﬁlﬁe et le

compohn&%s an 81(% xgqme &jidég 085, f@)ay: @H(I\Ibaﬁ%o&mlc%g 1[1“03"@5*‘1}1)2 9.03 (s,

| uor 0-

1H), 8(@ (S,llﬂﬂ),, 82063, 1@; 7.37 (ot Iﬂ)i 7. I PH)) G-Qbﬁm,alzlb), 553 (s; 1H), 4.66

(m, 1f§7r 5%4%) Shibrd o0, o8t . RIS el ks Bouief pusy 415.

|mdazo[45b]pyr|d|n3 391379(m 2H), 2.36
(s, 3H) M5: Caled.: yl)-2-(4- 370; Found: [M+H + 371.

Example 3 opheny| ) et hanol WO 2006/ 087538 PCT/ GB2006/ 000522
(S)-3-( ;_%%IZEIE&%E_ gé_g%)_@ -3H-1Imdazo 4.5- -1

blpyriinpramnel - 3-yl ) - 31 |mdazo[4 5- bl pyrldln 5-ani ne

Bobradifommiybetainast Pl skeraiol phedo 5.6
tiamif 0186k 670,57 10,8 mbcl arTBlmharith I REARTONE 18068

was heate
EtOH 1(59 fnlhwasdmtadl a mﬂwwwgltteﬁat@@mdwndmhp@bﬂmt@solutlon (10 ml)

and ERFAS 03 2biBadhal TRESremtiSiyet fas Rkl il e Bine 10 m),

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

Example 32

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

mmol) in EtOH (5 ml) was heated at reflux overnight. Saturated sodium bicarbonate solution
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(10 m), and dried over sodiumsulfate. The sol vent

was renoved under reduced pressure and the residue

was purified by chromatography (EtOQAc-MeCH = 40: 1) to
WQR00e/087R38 titl e 10 conpound as an of f-white s@®OTEGB2006/000522

(0. 065 g, 20%9. 'H NI\/R (40.O3§\LHZ) 8 11.03 (s, 11-1),

9.03 (s, 111), 8.48 (s, 1H), 8.19 (s, 1H), 737(m

(10 m?)'%fl I#O%.ﬁ)(gd%l)g\ggg( qii%e(g El"l% g%@ Ia@g)waslsgz% ﬁ,‘ W@st? wﬁg brine

(10 m ﬁ@ined 8 soffiunéi faleMiht gol¢dm wabtePed L%aer]i%duced ressure and
S)-3- (I - (4-Fl uorophenyl )et hyl )-N(5-isopropoxy- pyr

the resided was g«mﬁtﬁ#hymhmmgraﬂay HEtO\c-Me@Ib=4dfh: ARto give the title

compQAnEy i ol OBB] &Y%k BN (400 MHAA L. G1 12924 G,
15D, £33 (L BT (QPLBOPHPIIRE7 46 s gy, 7 TR k308 (4.~ 80 H,

1H), @\b’é(shﬂa) 60 1a(br 5,6 )% 3D Vies ri g Hz, B), dridi(ag 1E)H. 1rm, 1H), 4.03

' bo e | utio m 0 d EtQAc (30 m) was
(m, “giaé%.(&%- %&ﬁ@*&é@é&%&%[@éﬁﬁ%ﬁed, washed wit h
brine (10 m), and dried over sodiumsulfate. The
sol vent was renpved under reduced pressure and the
aratipnl obstartingymaidrialsl by chr omat ogr aphy ( Et OAc- MeOH =
40: 1) to give the title conpound as an off-white
solid (0.058 g, 21%.'H NWR (400 MHz) S 11.21 (s, 1H),
Meth&diS (br s, 1H, 8.37 (s, 1H), 7.86 (d, J= 8.0 Hz,
6. 70 (br S, 11I—I)

3s7 2 bz, 311) 128 (m 6H) M5 Calcd. . 371
fivor Hwebt"r?%@%‘v%ﬂ+ 381. Exanpl e 32
(B-a2oluioRlof @RAKBore St yrmiliyd-yDkinpy 2z - - y1 2

ﬂuorog&? )é)egynm%{q g% é:?p{d dl Ly rua%gpﬁﬁ wl}iwpq;]@gqgg @jsglution of

5- cyclﬂap?ogﬁ(/l @Hloﬂ}?amlzﬂaﬂnmé (e @Wﬁrﬁi hamedn(( Mﬁ}lggﬁjd @1%thylamme

and fornam di ne acet ate
(0.2 nl, 44 mmﬂl) Tiha 1@0%&1 (rﬁxmte) wassirted at 451 °@tfor kSfHauixs. Solvent was
0 ni Sat ur at e [ bi car bonat.e sol.uti on
removsg G ?%@%éuepw %%?3 @%’@5@ and 3gs Peghed vyith waters B organic
layer wacdHcentWAsd. @ E) @hroﬁﬁ@og%}ﬂ@rﬁncsﬂluﬁ)@%[ (BACY @% tﬁé 8&bired product

washed with brine (1 and dried over sSodiu

as a yellnvigh eolidi(h@6 mes SV NM& -ehtnedDu A (my dHhde’B (m, 1H), 3.82 (m,

t r rifie

21), SRR, S0y TR R g7 28 Sy 8 93Ye e o s e 1054
(br s, tHNAAUNAbES 18Df white solid (0.021 g, 73%. 'H NVR

(400 MHz) 6 11.72 (s, 1H), 9.24 (s, 5 1H), 8.33 (s,

1H), 7.77 (d, J= 8.4 Hz, 1H), 7.40 (m 2H), 7.17 (m

6.93 (d. J= 8.0 Hz, 1H), 6.27 (s, 1H), 5.71 (br

Methgdd- , 5(32(t J= 4.2 Hz, 1H), 4.34 (in, 1H), 4. 12

( Fplldwmg asiBlar ;(rnqedmtd)t;) NetBad (,she 8HowinScorfisdunds weid52;

synthes1zeg %'OIJI a nﬁgochl%ropynmldme by reacting it with an amine.

Method | Compound NMR SM Amine

2 NZ—(S-Cyclopropyl- 0.43 (m, 2H), 0.85 (m, 2H), Method | S5-cyclopropyl-
1H-pyrazol-3-yl)- 1.76 (m, 1H), 4.75 (m, 2 H), 7 1H-pyrazol-3-
N*-(4- 5.94 (m, 1H), 7.13 (m, 2H), amine

fluorobenzyl)-5- 7.33 (m, 2H), 8.94 (s, 1H),
nitropyrimidine- 9.35 (s, 1H), 10.51 (br s, 1H),
2,4-diamine 12.13 (brs, 1H)
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Preparation ofv ‘st art| ngvrrateri al_s
({2 [ (5-Cycl oprropyl -1 H pyrazol -
i mdin-4- yI }am no) - 2- (4- fl uorophenyl | et hanol

WO2B6(PET8R of

fI uor ophenyl ) et hanol

I//I..A

10 Method 1 (2R)-2
3-Yl)am no] -5-nitropyr
To a

PCT/GB2006/000522
(2R) - 2-[ (2-chl or o-5-ni t ropwygi-m di n-4-yl)am no] -2-(4 15

( Met hod 6; 300 ng, 0.96 mmol)

in

1. DUTUL IT'H‘UI

Mothga,

S g .

s | - 3- amne(118 ng,

Mog |

nﬁﬂlSne

T 1 Zm ) and
3 The K%R;c%: on m xtu
Sol /Ehiommﬁnylb-énov

Et OAc, _a S h
was Z{?n&g'ﬂ%lég.f

(Et¢( ae the d
sol i 196 ny,
1. 83 yDamindbip; 3. 82
1I_|) L
(s,

2-5
folllo

519 .

ﬂyibo%’g'lffé‘n%ﬁ%tg bi
9B afhd)omhig A J

Erl\?\g 1 r rggma% H),

a. 26r¢nh thhB 5.68 l(nquH)/yas

-%1314 R o

’§J9ﬁ§% 1%1.3%%{9? Tr(rs] Zig{abafo@

7.39 (m 2H), 8.95 (s,
s, 1H), 12.11 (br s,
simlar
t were svynthesized fr

0.192 (m
(tbrrs, THRHR 06500, 1)  2H) |

procedure to Net hod

f1\4é,lthé‘&L
or 18
di ssol \
nic 1a
silicd
yel | ow

5. 93

1H),
1H)

i
]

0Bbthyl-1H-

hours:
@yrazal-3-amine

ayer

gel

ng connound
ni t 1 b@d{f(ﬁdi}@mpmpmldl
(m Iy

H pW*az) 13c4y|)
1H-pyrazo| 3- Md-(4
flug fypephonyDethylly

O L 9P dEy e
CERARAR00522

PCT/
(2R)-2-(4. 2 18 (s

1(17161141) 3, 41I(kﬁ 1 M), 3512(I

(@DS%) 0 (o 2D, .00 t I

L AT T

o (), T (D72 |

i 40 349G DS 68

N

5-ng
1H),
2H),
1H),
nitr

CiIfl)-f/-pyrazcﬂ-3r1yl)-5-

nitropyrimidine-

2,4-diamine

Myl uor ¢

](Hﬁlm,tﬂsas(m 1), 7.02. 06
(m, 2H), 7.33 (m, 2H), 8.80 (s,
1H), 9.14 (s, 1H)

r op

'lf;l?mwbt I;Sd Conmpound NV
JsERAYA)) 133 NG (lrﬁOE’ ‘
Pf?u(ﬁéﬁl%?xr?b%t idd fﬁemg d(nglggt ?Xh | R

-N-(Sisoptopary-nd

m a

Meithadi
ropyl
| -

m 2H),
1H),

s

38

riecyclopropyl-
“118pyidzol-3-
afmine

am ne

SMAnPne 3

g7.15
(br s,

;})“4&593 9l05 (SH.propoxy-

(19-pyrazol-3-

, 9.20 (s,

drpdpe

Method 6
2-Chloro-5-nitro

To a solution of 2,4-dichloro-5-nitropyrimidine (1.5 g, 7.73 mmol) in EtOH (25 ml) at
0 °C was added triethylamine (1.6 ml, 11.6 mmol) and a solution of (2R)-2-amino-2-(4-

fluorophenyl)ethanol (prepared according to a procedure in J. Med. Chem. 1999, 42, 4981-

5001, 1.2 g, 7.73 mmol). The reaction mixture was stirred at 0 °C for 3 hours. The solvent

was removed and the residue was dissolved in EtOAc and was washed with water. The

organic layer was concentrated. Flash chromatography on silica gel (20-50% EtOAc in
hexanes) gave the title compound as a solid (703 mg, 29%). NMR (CDCls) 4.00 (m, 2H), 5.50
(m, 1H), 7.07 (m, 2H), 7.38 (m, 2H), 9.04 (s, 1H), 9.10 (br s, 1H).




yl ) am no) et hanol 4 N2-(5-Cyclopropyl- (CDC13): 0.74

(m 2H), 1.00 Method 5-cyclopropyl- 1H pyrazol-3-yl)-

m 211), 1.64 (m 3 H), 1.88 8 1H pyrazol -

WQ@%@W@S-l (4- (m 1H), 5.41 (m 1 H), 6.12 PEMEB2006/000522

fl uorophenyl)ethyl] (m 1::%1,_7.02 (m 2H), 7.33

- 5-ni tropyri m di ne- (m 2 8.85 (s, 1H), 9.14 (s,

2,4-diamne 1H 5 N-[(1S)-I-(4- (CDC13): 1.25 (m
Methods§-8 1 70 Met hod 5-i sopropoxy- FI uorophenyl)ethyll (m

FRlopihedSinie pNooft SV SR 1Ry ppmoqungs were
synthesld:&dﬁ'&(frﬂz al4~Bechlogo- S-mt(crpyrlﬁhblme By wc(mg 1t2m’l)h arBangine.( s,

nlfrnn\/rlm_rhnn 11__1\ 14._Lc Hi~afi-re

\ Y -‘- / ._,-r A" ammv ey

Methogt Hb'@dgct NMR' " | Amine

R R G G R G
-k oHeRr)-3 mtropyrlm 713€ (fol 28),8.597a, 3 Hyol| ¥lubtobenzyl

Et (25 m )at 50 C was )gddeé %rl é?hyl(am ne (J.Pgbm eneylam
11. |eritremiridizddngol ut | ShO%fs, LHR) - 2- ami no- 2- (4- | n¢

BPERHGSITRE, il 15, SHom @y | [4Sy 16

Tfhvoopi¥alethyipe- reactlwyw 7ms>(hu QH)WQS? &hIZH)ed &Iuoﬂ)pﬁenyl)et
3 hours. The sol vent rempved and the rd

ue
was Idﬁgmd?@a ARDEL OAc [oheP (msl%&?éds\/m)h wat er y Agine
or-ganc—tayet —FrastrThromatogr dphy

on silica gel (20-50% EtQAc in 10 hexanes) gave the
Metholdig | € conpound as a solid (703 ng, 29% . NWR (CDC13)
"_'TO 0 (m 2H) . 3

nz01-3-vi pN{ (411 henybethybiy i
| Efgrrré %ﬁﬁg%%lcoqgg# t(5 é@oﬁ% é‘\h og?tp %rag?l'-:%lryg gg(corrpounds

ﬂuoroﬁb&hﬂ)ethydm-ﬂhﬁ'&omeﬂﬂlﬁdﬁhmdmmme (Method 14; 0. 4O g, 1.05 mmol) and Zinc
dust (e 5 2B MISHDGE ERR: An 681) WoBIRHPgrged s ipthafd
aqueo%%@lgr?%kﬁﬁ'xd% @bluﬁggl éZ 3 Zxﬁﬂ? T(h@mlg(;ﬁr% {g?g%g%?;& )QB Pc3or 1 hour,

then treated Wﬂhﬁatdrated?armmmanﬁac@ﬁte( s;»lut(bh)(4 @ The resulting mixture was
st1rred[f?rlz§5oayo @&L nlu(xute Z]I-I ({ust A s(:r;c)rcn%%gd b}} h 5ati{)1r1nan§ l(_lQe’ caEé \SN:!Q'S ()vglhed

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

Na;S04, and concentrated. The crude product was used directly for the next step without
purification. MS: Calcd.: 352; Found: [M+H]' 353.

Methods 10-13

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

synthesized from a nitropyridine by reacting it with zinc dust.

Method | Product MS SM

10 N(’-(S-Cyclopropyl-lH—pyrazol-B—yl)—Nz- Calcd.: 338; Found: Method 15
(4-fluorobenzyl)pyridine-2,3,6-triamine | [M+H]" 339

11 (2R)-2-({3-Amino-6-[(5-cyclopropyl-1H- | Calcd.: 368; Found: Method 16

pyrazol-3-yl)amino]pyridin-2-yl}amino)- [M+H]" 369
2-(4-fluorophenyl)ethanol
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15

fluorophenylYethyl]-3- 1H), 7.05 (m 2H), 7.37 (m  ©

2H) fluorophenyl)et nitropyridin-2-amne 8.59 (m
2 9.03 (s, 1H) hyl]J]amne 5 Method 9
WO@@f"R@ ¥5- Oycl opropyl - 1H pyrazol - 3- - yf | - N2- (RCT/&BR90GHPOS22
ophenyl ethyl)pyridine-2.346-.triamne To a suspension
of (S)-N6-(5-cycl opropyl-ll—l—pyrazol 3 yI) N2- (1- ( 4-

flu rj\nhon\/L\ ot lm:l \ P~

-4 IITITJP]IIUI e ,U UI O.IIIIIC

Methoxte{ Hﬁ@idl!!‘l 0.40 g, 1.05 mmol) ang™A nc  dust (0. 34! SM

T

12 44k 31(23 é&iﬁhﬁ)ﬁgﬁ-cgﬁh %I rogz ol Eus( IO 1?%@;? %ﬁ‘dgﬁe’ﬁ: ST OM\¥ethod 17

sol y }lsyfaﬁol@yﬁmﬁiﬂo]pyrfﬂhﬁzml}amﬁ@) wagMsH]F 394 at 25 C
for hour then treated wi.th saturated anmoni um
acef 3t(@- fbmmhe@ﬂ)gmpmerl), dighe resylti ng m xture was

ER pg;t;-cyycggﬂggmygghcgia%ml N2 AL @D Ved | Bfethod 18

€ Was shed GAc (20
ni | [(ﬂi}q elngl},)ethyl\]@&uﬁmaar dt[BHH]WaSEhed Wi th
brin |ed over Na2S04,) and concentrat ed.
The @sh@@im@duct was used di rectly for the next stegp

w-Hett—+o—pur-rfcatTom—vs—Cated 352 Found.
[ MkH] + 353. Methods 10-13 Following a simlar

MethPd @gedure to Method 9, the follow ng conpounds were

_Nésyn hes' zedfoma n|tro ] o byre gtﬁwﬂ%-mtroan({]ne-Z@

diam SQ/cI opropyl 1H pyrazol 3- yI) N - CaI cd.: 338;
% und: Met hod 15

( 4x fixtare@iEMEG-chipys-Velil H@-{RioBorheny athy 1jrd- r{im&]ridi@%nﬁne
(Mot D551 T b 55 mgo, 3- &g’clgﬁirc‘i;'ay‘ipﬁ? DY dazal5-a e 10:91 & 936 mmol), and
DIEAZ(% %Zlgl 7%@4:1%@!}1{1‘? ?hﬁ%}@ {1/'\% Whs 1atedq 2 sbddHube 36850 °C for 60

uoro 2006/ 087538
hoursP@Eé GO0 Va8 0ahRRd under vuded prédswed and theSegine was purified by

b LA S OB ol S9B Rl 1355,

mﬁw Hz 124514, ll?!)W%Jr)H{)OQQQQbr ms 8.1t (11 JEDNHz, 1H),
opyl - 1 pyrazol Cal e
7.45 Emmb) 71Wt(moaH],83 25 (br, 1H), 6.14 (gr 1H), 5.45 (m, IH) 187 (m, 1H), 1.60 (d,

o= A s BB ) BB e 3,

(5Cycl opropyl -1 H pyrazol - 3-yl ) - N2- (1- (4-f | uor ophenyl ) e
thyl)-3-nitropyridine-2, 6-
Methods 15-18

Following a similar procedure to Method 14, the following compounds were

synthesized from a chloronitropyridine by reacting it with an amine.

Method | Product NMR/MS Amine SM

15 N°-(5- (400 MHz) 12.10 (br s, 1H), 10.40 | 5- Method
Cyclopropyl- (brs, 1H), 9.43 (br, 1H), 8.09 (d, J = | cyclopropyl- |20
1H-pyrazol-3- | 6.8 Hz, 1H), 7.37 (m, 2H), 7.15 (m, 1H-pyrazol-3-
y1)-N>-(4- 2H), 6.24 (br s, 1H), 6.04 (br s, 1H), | amine
fluorobenzyl)- | 4.80 (d, J = 5.6 Hz, 2H), 1.772 (m,
3-nitropyridine- | 1H), 0.85 (m, 2H), 0.46 (m, 2H).
2,6-diamine MS: Caled.: 368; Found: [M+H]
369




diamne 5 A m xture of
(S)-6-chloro-N-(1-(4-fiuorophenyl)ethyl)-3-nitropyridi
n-2-amne (Method 19; 1.74 g, 5.88 mmol),

WOR200¢/087638r opyl - | H pyrazol - 3-amine (0.91 g, 7. I IVECBY0)6/000522
and DIEA (1.28 nl, 7.36 magd) in n-BuCH (10 m) was
heat ed in a seal ed tube at 160 C for 60 hours. The

MetRQLGT2MES pur | [ RUBUBES ohr omat ogt aphy  (BABHEE  Ef A SM

16 ) 4G EIEE T ORI P TECTHY 959967 o[ 57" 30 4g | Method
(7 bzf | Qyid]qp;@yl-97( ?ﬁ,,II-DH).W (br]%l](zlg,&lg?(dQ{ ﬁ) chydgﬁr?%yl- 21
m)“lé*“aw%— 92 i A 28 21 S (e, | St rerobd
3H), a@)aﬁén&]m; 2Hf 688 (b1, 1@') g&’fssl 'ed amffe;

Four Met hods oW ng a
simi Indronyrldnezlur 5.8 (wkst by 5118, (ttJI”fe418cHIi OWI ng

by NoNReRRg S fo R AT 0 Sk Rk odubt W 1S |

0 1H), 10.40
é{n rﬂet hoé)héxg}j‘é@ 1587(141 ﬁ{jk\)/UZ))s (ilx?ziﬁ d@& gﬁ Dr’H)lH)’

09 be = cyc Eé} éﬁﬁ/lcal@: 39]8HFpn}mhzol 6.8 Hz,

H) 7 37 (m 2H | H pyr azol - 3- /I)-N2-(4-
| 6.24 (br s, [i‘ﬁbZHj%984 (br s, 1H), ami he
| u

QofesTe! ) - 4 @OoMHz)Jl 1=945(s61 10215|Zbr 5‘72 (m Method
- nift ropyri di ne- (m 2H).

2, 64 &yaﬁapﬁ@ms: 9 8536‘8 HD; d, ] W9 + cm@rml— 22
2006/ CTI duct
RN RS Cﬁéq?ﬁ ST -3%%8%4@3 p%%a b
g 35 YHhmiri)-339 ( fos. 1e(brlyempa 86(13013}9%{)9@34&
. clopro
|Hp§‘§t&¥’(¥ﬁd@' - f%h)iﬂﬁﬁ' (I%Bé)\( oIt ),7 15 (m

| H I br s|] IH, 576
%,[ ,ﬁﬁgﬁrﬁzngﬂmtrop rll-g)l- &i?éé ér s, IH)H? 5.19

(t, |Jluercphenyilhor Emﬂndnthl)lmzm IH), 3. SEJ?(m 1H),

3.7% . | uorophenyl)et 1.87 (m 1H), 0.95 (m
Oég}f&il’?')%d hanol 2H). Ms: Cal cd.: 398;{ Found:

18 [ MrHINP-(399 MS: Caled.: 382; Found: [M+H]" 5- Method
Cyclopropyl- 383. cyclopropyl- |23
1H-pyrazol-3- 1H-pyrazol-3-
yI)-N%-[(1R)-1- amine

(4-
fluorophenyl)et
hyl}-3-

nitropyridine-

—_—

(o]

17

00_"'[\)

2,6-diamine

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

To a mixture of 2,6-dichloro-3-nitropyridine (2.26 g, 10.8 mmol) and potassium
carbonate (1.29 g, 9.34 mmol) in anhydrous CH;CN (20 ml), was added (S)-1-(4-fluoro-
phenyl)-ethylamine (1.00 g, 7.19 mmol) dropwise at 0 °C. The reaction mixture was stirred at
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17 2->(.{6- [ (5-

Met hod Cycl opropyl - s,

=9 2
W02%6’/087ﬁ3§3 (m ZH),
1H),

s,
(m

25 °C ?or“l_ﬁ }{o'iﬁs gh& soli\ﬁvaﬁq‘%%;%%d Pﬁﬁ%ﬁﬁél

cycl opropyl - 22

2.86 (br s,

4H), 1.65 (m 1H),

opane-

(400 MHz).

1H pyrazol
2H) ,

1H),
9.85 (s, IH),
-3- Hz, 1H),

11. 94 (s,

I H),
1H pyrazol

4444 am ne nitropyridi
0.87 (m 2H), vyl}amno)-

10. 15 (br 5-

8.12 (d, J
7.40 (m
-3- yl) am no] - 3PCEHGB3006{p0522

n- 2-
2-(4-

g{h%’lf\}/gﬁﬁkléa)cmae &&’%&g%hed

with EIF(OAO @20 inl)d—ﬂzllld-c&nblliéd fibehte @S:édmpélﬁwéd- anddurified by column

chrom%\é

(2.26 g,
9. 34 mmol)

Methdd®2ol23 4- f | uoro phenyl)-ethyl amine (1.00 g,

g fekage :

i n anhydr

CH‘O‘EIY0

azol - yrazol - 3-

)iltofleFo‘ihé &H@ ﬁ9my@wend 4%y yellgw solid (1.74

& Z%)I g\]m{:hl oro pﬁ?\é%ﬁ%’d}?%gﬁdp%ﬁy? c%?l )Sé tur%’p7y5r [ %Jln’nzH)’

7.16 (mzzla)mrsa (d6=8. 81t LH)e587 (1, BH)jllcﬂﬂ (dm—%mthmmyr i di ne

ous CH3CN (20 nml),

10.8 mmol ) and potassium 5 carbonate (1.29
was added
7.19 mol )
se at 0 C. The reaction m xture was stirred at
B¢ 0858 PRCTAGB 20 DBARES? the folldwing cOmipoundsvere

synthep BRY Fom EamieHigte e BHRAGH by artoe ! il

on and the

PN e

e onmt oor anhy | NRONS 8, cng Dqp |- Aipine
20 giv 36{(Iiéomi-N-I(é- conpound (4680 MI£ IO, 858 (br(sl. 74 (4¢luoro-
?30 guorgg 03-:\/::')'2) g g 111-2)?,{3 3%?51 7J=-568 ;IZ I-i:gll{l-i)i) ’ 2|.3;|5hgr?yl)methanam
g: g ].nl_én?l)p%rib&i.n& &Ng%ﬂﬁod éH)a 7.5 éX ozﬁ)gzm 0%5011' 2111 ? qind =
progedure to Method 19, (_tlhb—ﬁell Hoviithg4 dﬁmhdu_nds wer e
Teabting Lt with an am|ied Pngihod Produst NRIVE
21 Am N@R)-2-[(6-Chloro-3- (400 MHz) 8.96 (d, J = 7.6 Hz, (R)-2-amino-2-(4-
nitropyridin-2-yl)amino]- | 1H), 8.46 (d, J = 8.4 Hz, 1H), fluoro
2-(4-fluorophenyl)ethanol | 7.45 (m, 2H), 7.15 (m, 2H), 6.81 | phenyl)ethanol
(d, J= 8.8 Hz, 1H), 5.27 (m, 2H),
3.80 (m, 2H)
22 2-[(6-Chloro-3- (400 MHz) 9.13 (s, 1H), 8.44 (d, | Method 24
nitropyridin-2-yl)amino}- | J= 8.4 Hz, 1H), 7.39 (m, 2H),
2-(4- 7.06 (m, 2H), 6.73 (d, J = 8.8 Hz,
fluorophenyl)propane-1,3- | 1H), 5.16 (t, J = 5.6 Hz, 2H),
diol 4.07 (m 2H), 3.96 (im, 2H). MS:
Calcd.: 341; Found: [M+H]" 342
23 6-Chloro-N-[(1R)-1-(4- MS: Caled.: 295; Found: [M+H]" | (R)-1-(4-
fluorophenyl)ethyl]-3- 296 fluorophenyl)etha
nitropyridin-2-amine namine

i B
S’
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20

25

30

20 6-Chloro-N-(4- (400 Mz, CDC13) 8.58 (br s,

(4-f|uorof|uo$obenzy|) 3- 1H), 8.37 (d, J = 8.4 Hz,

| H , phenyl) met hanam nltropyrldln 2-amne 7.36 (m

Wng%/O S84 (m 2H), 6.67 ine (d, J = 8.4 Hz, IPCHYGBZo@®0522
: = 5.6 Hz, 2H 21 (29452-[(6-Ch| or o- 3- (400 MHz)

8.96(d, J=17.6 Hz, (R%-Z-lzi\m'l;]o-é-gg-(d S 5 4

gbgopyridin-2-yl)am no] - -1), 8. : = 8. :
Methtid,oh P?/uoro 2- )(/4)fluorophenyl)et hanol 7.45 (in, 2H),
Z:Mi%!im_&hb_ny_l@rmwhén&ﬁbb ethanol (d, J = 8.8 Hz,

- [ (6-Chl 3-
%sﬁﬁé%@f%4%@org%eny]@2¢$r@é@amé% B (thgl(gMethodOZrSO 45g,20.9
mmom ik i RN iR gy ¥ @Qﬁx&%:nol)én%&?g (S8 }\g'&%dqggg’s%d Chd stirred
underfIizl(@8 i @1)2 howrs ﬂ"aa eathly3t wésH)emoSedlEy ﬁItratlén =The fﬁtrbfé was

conceéﬁglted E‘gd l%arys[aﬁﬁgq(l ghzggxgge B@f&bglo 1|Q|_t<[) gWR)thelutémcom@und (2.35
g, 61msczdwmte2&>'iold ﬁm@(h 31%1%%’(7 5§ Bh; QH%“rm (9 3,465 (4.7 =52 Hz,

fl uorophen)sl )et h 296 fl'ubropghén
2H), 3% (o ib; bi76 (22 ne namine 10 WD 2006/ 087538

PCT/ GBZOO6/ 000522 -45- Method 24 _
2- Am no- 2- (4-fl uor ophenyl ) propane-1 3-diol A

Methal@i)eny on of 2-(4-fluorophenyl)-2-nitroproane- 1,3
et hod 25 4.5 9, 20.9 nmmmol) and Raney nickel
oane-1 3rdiak OH (50 n) was degassed and

STb Elrsﬁﬂmoﬁ’ OPEPHP; (&%n@ﬁiylﬁﬁ nzens pplg#igg %8; 08! AR };ure 52

was renoved tration

mmol randci (Bt bdﬂa}&% ¥ marofsinalidsiane ¢ 0f D WReNaaEformBdeIe (8.6 ml,

116 mipoh)dsb@uile 40 %ﬁ,@%&&@em% 8?«;&1@5 as sheguly \?V;g%ed?;p 1025 °C
overm%ﬁﬂ Th?L1 g(ﬁf/%r?hxgg ‘ilezrgéve% dffler redided p%essure (ann?i thel_xbe:’sldue was }gunﬁed by
colump chmpnrtegsamghyHGetane 2 EtDAc efi0ad)) a; %ng ;c}giétﬁtlzeecr?g@o%gctl asa white solid
(45 5. 3394 KRR Clooggbtal 7 g S0, 72860, D) 50502 S 2B 510, 4.22 (m,
4H).

Method 26
1-Fluoro-4-( nitromethyl)benzene
A mixture of 1-(bromomethyl)-4-fluorobenzene (11.52 g, 61 mmol) and AgNO, (11.3

g, 73 mmol) in benzene (200 ml) was stirred vigorously at 25 °C for 25 hrs. The solid was
removed by filtration and washed with diethyl ether (500 ml). The combined organic was

concentrated to give the title compound (10.0 g, 80% pure; 85%) which was used without
further purification. NMR (400 MHz, CDCls) 7.44 (m, 2H), 7.18 (m, 2H), 5.42 (s, 2H).

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

friamine

To a suspension of (S)-3 -chloro-Nz-(S-cyclopropyl-1H—pyrazol-3-yl)—N6-( 1-(4-
fluorophenyl)ethyl)-5-nitropyridin-2,6-diamine (Method 32; 0.57 g, 1.37 mmol) and zinc dust
(0.447 g, 6.84 mmol) in MeOH : THF (1: 1,24 ml) was slowly added saturated ammonium




mmol) and TEA (15.1 ni, 108.3 mol) in dioxane (50 m)
vvas added fornmal dehyde (8.6 m, 116 mmol) dropvvi se at

C. After addition, the reaction was slowy wa 5)
Wotz?)o%’ﬁﬁés 15 overnight. The sol vent was rem)veacﬂﬁ"&é?“/" 0522

reduced pressure and the rd6iFdue was purified by
col umm chromat ogr aphy (hexane : EtOQAc = 10 : 1) to

o gl . RSB or AU Rg3815 iy e gt

additioptof satarafedanhnonidhd) aceﬁte?s%h(tim (5 4d)).. The Qeduhiﬂmdlxﬁﬁe was stirred for
1F|u§};{gﬁ-é{1 i tronmet hvl ﬁé@ﬁeAmxtureo
anothei 3¢ HpEt was Temoued B A fhien elﬂws@ee WlﬁHETrQﬁ:ﬂ 20200 The

Orgamé‘%dsge P %gtreguggs;hegwg%br@%f( Qt%)we SOFT " \ﬁ‘afger

removalerfwledntb’ghefcrddermodmnwamdsed/ammlﬁy ﬁurltlke mhixe sthy mthbhteﬁmher

. (500 1) €, conbi n 2 was 25 concentrated to

p“rlﬁcéﬁl%%ecﬁl?‘f1@6 Ebﬂ‘b'&ﬁm%ﬁ %fg 80% pure; 85% which

was used w thout further purification. NVR (400 MHz,
ChCla) 7.44 (m 2H), 7.18 (m 2H), 5.42 (s, 2H

Methods2B8¢3d 27 (5) - 5- Chl or o- N6- (5-cvcl opropyl 1H pyrézol 3

y@’ge’}'{% 1 g}fhg; lglls?gécglﬁgf OM ih@td%l 'Ehlg%l'lc()j\{ugg cgmpounds%\%re
syntheé@éd ol rﬁﬁ@p}’%ﬁeﬂa}cﬁéﬁé’cﬁ\gﬁ@ﬂﬁh Zrdddaye azol - 3-yl ) - N6- (I -

(4- fluoranhenvli) et hvl) nitropvridin-2. 6-dianne

MethoNe| Bodlep; 0.57 g, 1.37 mol) and zink:NMR/lMS(o. 447 |SM | o

bl | Y A R a1 od) ;e el oud g ’}

B SR L AT G B URPIR 5 G, Calea: 403: | Mothod
PCTI (B oRO9PRZinc AP dl}'cginnégbu“ F \gﬁhg\g@J' 40-§h6933

rea"tl n mxtare was stirre
f ol &nﬂ@brbphenal:)dﬂhamqln of saturat ed armoni um acet at e

2 oo ol R o oo ot Ay oRe T oG CRlck B0 or| Method
and Bﬁ‘ﬁﬁﬂﬁ@ %érﬁng}p%ﬁm(@-gl}%ﬁnofﬂjﬁ-) Or ORG\nd: [NAYEIT" 35| 34

parated, washed with bii'ne (10 and dried over
NaZS@uorothI?éfl)e@an@noval of solvent, the crude product

50 | RO B e Car et A R | Lg% | Miethod
Met wsalganﬁsf Skhﬁﬁ’bﬂﬁi&rﬂg -y a9hifid - 24~ pr oc epiwxﬁ; Mgt died) 35

e foll ogw ng conpounds were nt hesi zed fron
an ﬂlﬂ‘éfﬁthnéﬁ)ﬁ@aw reacting it vvlth ZI c dust. Method

Proq ; . .
o Y e RSk op| Wy AR 7% | Method
EIEL ﬁNzn(4~ﬂﬁl8tobbﬁyﬂl)@9ndme-2 3,6-triamine Foun;l: [Bl/:I+H]+d37 3136 £
viazolo3 ¥| )am ngl p¥[| din=2- ¥| }am’ Jz2s aund- e

[ MtH] + 403 33
Method 32

(8)-3-Chloro-N-(5-cyclopropyl- 1 H-pyrazol-3-y1)-N°-(1-(4-fluorophenyl)ethyl)-5-
nitropyridin-2.6-diamine

A mixture of (S)-5,6-chloro-N-(1-(4-fluorophenyl)ethyl)-3-nitropyridin-2-amine
(Method 37; 0.61 g, 79% pure, 1.46 mmol), 5-cyclopropyl-1H-pyrazol-3-amine (0.27 g, 2.19
mmol), and DIEA (0.38 ml, 2.19 mmol) in »~-BuOH (5 ml) was heated in a sealed tube at 100

;.‘

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




(4-f1 uorophenyl) et hanol
(2R) - 2- ({3- Ami no- 5- chl or 0- 6- [ (5- net hyl

376; ©Met hod

29
R

MB: Cal cd.:

Wh3006/9875383- y| ) ami no] pyri di n- 2-yl }am no) - 2- ( 4- HETUGBE006/000522

[ MeH + 377 34

f1 uor opheny| )£t hanol
(2R)-2-({3-Am no-6-[ (5-tert- butyl

30

I H-pyrazol

3- M

16D, 26 S5 T2 b 25y it PE0D 1 kB 29,1 i llfem, 1ED, 1.56

@, J+ '(7/|2|'ﬁz“%1=§ ®56 (h!

MethF

T

cyclopropyl

ORBgHY b

pyrazol

Hgt»!asné_?élc@y%a l‘ﬁggi_@f[gr?%] 417.

Met hod N2-(4- quorobenzyI)pyrldl ne-2, 3,6-triam ne

I3l MH + 373 36

| or o- N2- (5-cycl opr opyl -

Met hod 32
1H nyrazol -

3-y1l)-N6-(1-

( 4roﬂbwmrg<m@nw proédiite toWiethbd BRRKE FlloWirs S RMUN Fedd

A m xture of
synthegsizeddrazn éﬁhl@r@nuxpmldermbm r@mtmghtswyh mamme) 3-nitropyri
re—tvetirod S m tH=-C~ J—iils #FF“L\
Metgqiy?ré’ﬂ}“étpylk H py MW am ne (0. 57 g, Amige 1 SM
nmol N BSOS
33 was %ga?gg{?%rée%alt g%gg )l@for 4 hoursm) Method
The |{@-owleprogd- hf;erm éd:j J lim'ﬁélHZI EHY OB oy eSS wﬁol?gﬁylt he 38
r esi rifie togra exane
= @X&”XA’@" l%m 4 gi \]/g¥’tgr1g @nﬁ{%h/ég? undi ig
yel l|3uhiaebysdib2-57 9 o 4 ) (s
1H), 34b(s "y, 8 2ﬁM13 @MH) 994%'2 1>%06 087538
PCT/ @@@@3@@@0&22 - MHD |—5)22 ®r3,62H)s3 84+3ﬂ3 7.32 (m
2H) 6 | H, 1.91
(m fﬁb"?gpf‘%%‘)e%%%‘?l 10, 815 9%% 5}“5’%3% 2H), 0.65
(m |2H). Ms: Cal cd.: L@@H):omgctm DMy HUS: 417. Met hods
33-36 5 Following a $imlar procedure tq Method 32,
t he {f ol | owi ng conpou Galoderial; E‘ﬁ}‘ﬁﬂ@ﬁﬂbd froma
chi groni tropyri di ne Bmgeactl ng it wth anjam ne.
\et Hod Product NVR/ MB Anmine SM 33
34 I(\/éR)r (ZRI-{ZS{mhhTro-@ (400QVINEy ) 2. 22(52$H§ S) 35l *B?Lml_b&h)agll-g-s Method
t c opr 0 .. 9.
s |A0srstwbilr 5a f By on H 4 20146, A2y |3
S, i J.H 3 tppyr 2-
(7. 1'~]p?l}aml 3%%&%03 f%ﬁzﬁe@ylﬁ}%wgéﬁ 2 ( Qﬂn%b 5, 2‘2
( bx d -mmepyndanQA 3. BZHD,Immm%ﬁyﬁ.)Sé(@ano (m 2H),
190 Wit & °7 11,23 & 0854, 18 - | M
fluorophenyl)ethanol | 5.18 (m, 1H), 3.81 (m, 1H),
3.74 (m, 1H), 2.23 (s, 3H).
MS: Calced.: 406; Found:
[M+H]" 407
35 QR)-2-({6-[(S-tert- | (400 MHz) 12.36 (s, 1H), 9.30 | S-tert-butyl- | Method
Butyl-1H-pyrazol-3- | (s, 1H), 9.29 (d, J=7.6 Hz, 1H-pyrazol-3- | 38
yDamino]-5-chloro-3- | 1H), 8.27 (s, 1H), 7.26 (m amine
nitropyridin-2- 2H), 7.08 (m, 2H), 6.18 (s,
yl}amino)-2-(4- | 1H), 5.29 (m, 1H), 5.21 (1, J =
fluorophenyl)ethanol | 4.8 Hz, 1H), 3.81 (m, 2H),
1.28 (s, 9H). MS: Caled.: 448;
Found: [M+H]" 449
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Cal cd.: 432; Found: [MtH + 433 34
(2R)-2-({5-Chloro-6- (400 MHz) 12.23 (s, 113), 9.35
5-met hyl -1H Method [(5-nethyl-IH (d, J = 7.2 Hz,

WO 3095/089380 (s, pyrazol -3- 38 pyrazol - 3-yl ) anREHEB2q0B{p00522
8.27 (s, IH), 7.32 (mam Rd83-nitropyridin-2- 2H),
7.14 (m 2H), 586(3, yI)amno) 2-(4- 1H) 5.23 (t,

4.0

= = Yy rettemot—>5:
Methid o PL“%“EViH) 3 74 Wz 23 (s, 3H). NoMecs g [ SM

7006, TR T ETE5 LRI T (20
36 l\/Hz)3 %155661-1\15;(5 1H§ 3;.9%00 2?2?@&%5%&% Method

But jydyclogeqpyi-didel - 3- |((bt s, 1H), 8.6 %lf,almj,sézn ; {)ﬂlﬁrd%lsnyl) 39
lH- nol| -o-C oro- o- ) . .S,
Try [RRREE S q.<€$%r;§rbﬂﬁm@zw.,ll7. ittty
5 i 1 IO [l
uoro en ettha . , , .

1. smtrgpyr pe-Zﬁé Caleth.0 B4 8H), IFSuma: TF)VHH] + 449 VO
AR SRR o b B o
NVRI ne .

(s,] 1H), 9.32 (4- I\/Etsnfmcaﬁaaolmrp&wd 1H (br s, 1H),

8.26 (s, 1H), 8.20 fll uorophenyl)
pyrfazol - 3-yI ) - N6- (4 [Md'IH]S403.LI-|) 7 53 (m {2H), 7.11

P I N A L. ac Lo II_I\

IIUL l|a||a||| e ﬁ LIA=A%A} U Ur'll_y‘l ) I l‘l L/} A A

L]
4.69 (d, nitropyridine-2,6- J 6.0 Hz, 2H), 179(m

Methodd7, diamine 0.87 (m 2H), 0.47 (m 2H) sVE:
Caled.: 402; Found: +.403 l\/bt hod 37
LS)SGthIOIQ-MI (e 3 ;] pnfne) - 3-nitronvrid

] e it
P RS B oﬁy%mme 4 0%% 4410 sampf) andpofassium

carbonat® ¢0.79gaS.3 intAvl) in anhydrous acetonitrile (10 ml) was added (S)-1-(4-fluoro-

II e )

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 38-39

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

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

Method | Product NMR/MS Amine
38 (2R)-2-[(5,6-Dichloro-3- (400 MHz) 8.91 (d,J=7.2 Hz, (R)-2-amino-2-
nitropyridin-2-yl)amino]-2- 1H), 8.66 (s, 1H), 7.45 (m, 2H), | (4-fluoro
(4-fluorophenyl)ethanol 7.15 (m, 2H), 5.25 (m, 2H), 3.80 | phenyl)ethanol
(m, 2H)
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5 carbonate (0.79 g, 5.7 nmmol) in anhydrous

acetonitrile (10 mM) was added (S)-1-(4-fluoro-

phenyl ) -ethylam ne (0.64 g, 4.62 nol) dropwi se at 0O
WQ200%p§7838 additi on, the reaction mxture was POT/GB®06/000522

at 25 C for 17 hours. The sggid was renoved by

filtration and vvashed W th EtOAc (20 mM). After

@ S-H-t-0d—t-esi-diie_Vas

cSoerre—S

PPN IRV N
tlwf*}ﬁr@éugy col umn  chr omh N3 Rﬁ\gﬁy (hexane : Et OAcAmine

7 ST b’é%ﬁz TR0 S etomarnt

TS N RO E% STRAUIE T oo [ TRyl 3-
| K63, (a4, | S

a si ﬁ‘i)l' g‘mﬁ’%@é’&&@ntl@ Met bidy 1357, (m, HED)f @PS (wmj 21), amlne
conpounds were 15 synthe f i a1,
2,3,6-trichloro-5-nitropy Pgﬁg@ %@‘nll\g%c?arl% B wikh an
am ne. Method Product N dmi;mgl’?:

(2BR).2-1(5 6-Dichlora-3- (400 91 (d = 7.2

Hz, (R)- 2-am no- 2- nltropyr|d|n2yl)amno] 2 1H),
Meth&d 8 (s, IH), 7.45 (m 211), (4-fluoro
=t | uor ophenyl )ethanol 7.15 (m 2H), 5.25 (m 2H),
(S)-6-3-B80clphrepyl- ) Eiphanrel 34 Tnahb)- 3BudRd08( 281538 _
PCT/ 2006/ 000522 . -49 Method Product NWR/ M5 Ani ne 39
henybe gl MHz) 12. 37 (s 1H), 9.83

@V@{S.;’&%%yl‘:% ” FPLALYL AN ARGl 2 11 854

ﬂuoroph@nyﬁ)ethyianumi)modtmarﬁrda l(rMemoiﬂH)l 1.0g, 245 frinffol) el disSOI¥R in a 10%
Cal cd.: 313; Found:

amne 0, 70 VE:
aqueoﬁ{%jﬁfl@s@gﬁowpﬁg]a at@)é n& followed by addltlon of solid KOH (2. 8g, 50.0

fluoro

. mmol .Sﬂue @e:{cﬁ%ﬂ(ﬁhﬁcﬂ{ \ggsvllﬁalte}(atfg ¥5 aécfjor 2? days, cooled to 25 °C, and extracted

with D(EM((Q apiﬁ)&nw Tlﬁﬁ djpleaus 1apor e ThdnctdiA&d @ pH 3. The resulting solid
zv f %é{ ropyl - 1H- pyrazol - 3-yl am no) - 5-f | uor o- 2-

(0.55 é)l e colfectsg &ﬁtr_rﬁmly Andrflyicdnden vecwsns MantCaled ¢ RE9:Hound:

M+#1do0l- 0g, 2.5 nmol) was dissolved in a 10% aqueous

t OH solution (10 m) at 25 C, followed by addition of
solid KOH (2.8g, 50.0 nmol). The reaction solution

heated to 95 C for 4 days, cooled to 25 C, and
Mgti‘\{e}f;il‘acted wth DCM (2 x 50 m ). The aqueous | ayer was

-6-(5hEvClas b1 1Py iado Igﬁﬁnﬁ&j}%—ﬂﬁ&%té-g 10%-50' id 10 (0.55
was collected by ration and dried under
’ ,: VIt[ 218 H | oS 9 Found: [ NH'H] + 400.
To a solution of (S)-6-(5-cyclopropyl-1 H-pyrazol-3-ylamino)-5-fluoro-2- -(1-(4-
fluorophenyl)ethylamino)nicotinonitrile (Method 42; 0.5g, 1.3 mmol) in MeOH (50 ml) was
added KOH solution (25%, 2 ml), followed by addition of H,0, (30%, 0.1 ml). The resulting

dark red solution was heated to 65 °C for 1 hour, cooled, and concentrated. The resulting
residue was dissolved in EtOAc (50 ml), washed with water (30 ml), dried, filtered, and
concentrated. The resulting solid was purified by column chromatography (DCM : MeOH =
30 : 1) to give the title compound (0.30 g, 60%). MS: Caled.: 398; Found: [M-+H]" 399.
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Met hod 41 (S)-6-(5-Cvclopropvl-IHp
razol - 3-vl am no) -5-fluoro-2-(1-(4- 15
f I uor ophenyl ) et hyl ani i no) ni co6nanm de To a sol uti on of
WO2e6/087538 - cycl opr opyl - 1H pyr azol - 3- yl ami no) - SPET/GH2006800522
(i-(4- fluorophenyl)ethyl ampnro)ni cotinonitrile (Method
42; 0.5g, 1.3 mmmol) in MeOH (50 mM) was added KOH
Meth tion (25% 2 m), followed by addition of H202
‘——%A) 0.1 m). The resulting dark red solution was
(8)-6- (Befastoé(ﬁarbwlﬂfﬂ pyrhedl-3lylamino)-5fiaded-(1afad concentrat ed.
Itl,n 20 resi due was dissolved in Et QAc (50
panapicetinomigle (30 n), dried, filtered, and

) d b
2’3@‘3%%*‘% r%ﬁ%&"@;? (SEPHbLL00 ALV BS U020 DY
ﬂuoromlhe!:nmmithha (Mﬂtmm#ﬁj O(?Dg 2B mmdd)) B)- 1 ¥ flubiphi¢hyl)e@Bamine (0.8 g
5.6 mm gnd@glégb 7 mmo 1n2n0§ ()%8(171 %3133 wzg:-tll-éact?dz 1910a63162133 Et)uzbze at 140

°Cfor 24?)“(52 T(l? f&ﬁ&&) hen *)WAS%Oﬁg%%%%&)dm cﬁx ﬁﬁ%&‘&% Prém%ﬁ{ o%a%égraphy

uor op et hv I'noni

(DCMniMe@ide= %X : 1) to give the title compound (0.55 g, 50%). MS: Calcd.: 380; Found:
f <§hl or o- 6- (5-cycl opropyl -1 H pyrazol -3-yl am no)-5 5

[MHHE 384y oni cotinonitrile (Method 43; 0.8 g, 2.8 mnol),
(S)-1-(4-fluorophenyl)ethanamne (0.8 g, 5.6 nmol),
and DIEA (0.5 g, 3.7 mol) in n-BuOH (4 nl) was heated

Methadd3n seal ed tube at 140 C for 48 his. The reaction

cA rmmialg ‘éﬁ ﬂc%o%gpﬁof’@ ﬂ%el @a{n%é @ 9%8 @6 0 %%as in CH5CN (20 mi)
was a e@ﬁw@mseéo @50191;4911 0p26pivhlpie- pfinerosicotingnitiie (fo) g516.0 ganol)

T TN e ———
heated%@@hb (f&ol m& WRAThAARILIAH IBWCS €hd Féséltépﬁr&hbﬁ’aﬁ% Wgs collected by

2, 6-di chl or o- 5-f1 uoroni cotinonitril
ﬁltratnirmmd)wasl@d aitl GHEGY HA00amE) hegive the tifle mmurrdr(ﬂ 2 gi 8%). MS:

W 25 C. The resulting solution was

Caltheat’eal(H?ngfij}ﬁ ?@ 18 hrs, and then cooled to 25 C.
The resulted precipitate was collected by filtration
and washed with CH3CN (100 m) to give the title

Methodddyound (3.2 g, 739%. Ms: Calcd.: 277; Found: [MH +

yl)-1H
b@mxﬂﬂmﬁ mﬁ'(IS')}&—zbmd)mo~4 ﬂuoro-N -(1 (4 -fluorophenyl)ethyl)benzene-1,2-diamine

(Method 45; 0.62 g, 1.90 mmol) and formamidine acetate (0.316 g, 3.03 mmol) in EtOH (5

ml) was heated at reflux for 5 hours. After cooling to 25 °C, the reaction mixture was treated
with saturated sodium bicarbonate solution (10 mi) and EtOAc (30 ml). The organic layer was
separated, washed with brine (10 ml), dried over Na,SOy, concentrated, and purified by
column chromatography (hexane : EtOAc = 1 : 5) to give the title compound as a white solid
(0.522 g, 82%). NMR (400 MHz, CDCls) 8.06 (s, 1H), 7.56 (d, J= 8.8 Hz, 1H), 7.32 (d, J =
5.6 Hz, 1H), 7.15 (m, 2H), 7.06 (m, 2H), 5.54 (g, J= 6.8 Hz, 1H), 1.98 (d, J= 6.8 Hz, 3H).
MS: Caled.: 336; Found: [M+H]" 337.
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A m xture of
(S)-5-brono-4-fluoro-N -(1-(4-fluorophenyl)ethyl)benze
ne-1,2-diamne , (Method 45; 0.62 g, 1.90 mmol) and

WO 290¢88793i ne acetate (0.316 g, 3.03 mmol) in BCOEE06/000522
m) was heated at reflux fog; 5 hours. After cooling to
25 C, the reaction mxture was treated 25 with

M ths turated sodi um bi carbonate solution (10 m) and
-——-E&é%\c (30 nil). The organic Iayer was separat ed,

-5-PRSH6- Mdk B NPI(1 18- thubfbofiba :
concentrat ed, and puri romat ogr aphy
( Hexasstispensibn OAGS)=5- bromoE‘} ﬂumrogN*(de—(ﬁ-lihlotdpﬂlbwl)wm)amd as

mtrobgn@g!nt(mgnes(%hodf@ 8%?&; 9 ]6 g/R gx&élust—ﬁg/ggll gd%?] n%mol) in

MeOI5 @sza I%M mi) \3155 s(lmvly%idhed &e%@tuw&d %ﬁ%onﬁnﬁé}ﬂ&?d dg&tuuon 4

ml). T@s@eacﬁom nnbstu{el\m&sl] Sﬁrﬁé 3’( 25/\2153 ﬁﬁ@ﬁh@ﬁs?ﬁﬂﬁwed by addition of saturated
PCT/ GB 006/ 0005&1&} %&?

ammONEM SCGRIE NRJUUOT {3 1o T Rg 1epy tltiamﬁu@r\esﬁwﬂ)f@twﬂ%é@] gnutes.

7n du@tewés rgm@’véﬁ"bf‘ﬁltfﬁﬁoﬁ‘ aﬁ&%ﬁﬁﬁa WA B0 AC (20 rnl? The organic layer was
(S)-5-brono-"4-fluoro-N-(1-(4-1tluorophenyl)et %a)

separaigd, Mokt Eitia htine(10vel) e d o5 er Naﬁ&;ga,nd]coﬁﬁentmmki)undmteduced

s 6 g B B e B4 b

purificdtioar MdeCale uBROFould: [M-HH] Be. reaction m xture was
stirred at 25 C for 2 hours followed by addition of
saturated ammonium acetate solution (5 nil). The

Methb&36! ting mxture was stirred for another 30 m nutes.

_—é'r'r‘d st was renoved by filtration and washed with

(8)-5-Brdhe- 46ﬂl@>rmﬁM( 1- mhMmmt&nvbethﬁvermmalsenzsrmt ed

h b 0. dried
AT dePromicy S RABGEA TP SmegS P46t & 503 Enpal (5)-1-(+-
e St e TEL IR g
5 rrﬂ)l:\mﬂi@ate[iw&&}’ $C 3@717 e dtle 4@ vent was removed under reduced pressure and
the el e RIS ol o BAelTaney (S Rbe oPiAam Sob to give the fte
compéuﬂdfa@ ﬁ@eﬁm’i}'sghtﬂ (0163 ©-96%8). NIVIR eATDEEL~{ @D@é 8D3 (%r 95{3 7.95(d,J

M&kﬁéﬁ §ib1, f1Uor o-'phenyl’) - et hyl am n
=8.8Hz) \(m, 2Hy 9 Hm, (ZH)46_ Sﬁl(d,,J?Siéﬂzn%fﬂ),)4 621(m, BOOH63 (d, J=
68H£%H§1) was heated at 80 C for 17 hours. The sol vent
" Was ’renoved under reduced pressure and the residue
was purified by col um chronmat ography (hexane : Et QAc
3 1) to give the title conpound as a yellow solid

-_e&@_%s g, 96% NI\/R(4OO MHz, CDC13) 8.23 (br, IH)
=B 08

2.6-didmine6. 8 Hz, 3H). I\/Ethod 47

i&ha@%g |ro? @%,é-ﬁi \ -Méﬁyéptgfqg&h)e%ggﬂx})fl) 3—n1’cgrc?p-yr1dt1ntl Iamme:
(Method 53, 0.70 g, 2.3 mmol) in THF (12 ml) was added DIEA (0.39 g, 3.0 mmol) and 5-
methyl-1H-pyrazol-3-amine (0.45 g, 4.7 mmol). The reaction was heated to 55 °C for 24
hours, cooled to room temperature, and quenched with water. The reaction was extracted with
DCM (2 x 75 ml), and the combined organic fractions were dried over Na,SOy, filtered, and
concentrated. The resulting oil was purified by column chromatography (DCM-MeOH = 100
: 1) to give the title compound (0.60 g, 68%). MS: Calcd.: 374; Found: [M-+H]" 375.
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Cyclopropyl-1H-
pyrazol-3-y1)-3-
fluoro-N°-(1-(4-
fluorophenyl)ethyl)
~5-nitropyridine-

2,6-diamine

(400 MHz, CD;0D) 5 8.00 (d, 7
= 11.1 Hz, 1H), 7.38-7.35 (m,
2H), 7.07-7.02 (m, 2H), 6.17 (s,
1H), 5.41-5.39 (m, 1H),1.93-
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Hz, 3H), 1.02-1.00 (m, 2H),
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53
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Method 53

(8)-5.6-Difluoro-N-(1-(4-fluorophenyl)ethyD-3-nitropyridin-2-amine

A solution of 2,3,6-trifluoro-5-nitropyridine (Method 56, 2.0 g, 11.2 mmol) in THF
(50 ml) was cooled to 0 °C, to which was added (8)-1-(4-fluorophenyl)ethanamine (1.56 g,

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

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

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

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

Method 54-

S5

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

synthesized from 2,3,6-trifluoro-5-nitropyridine by reacting it with an amine.
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10 Method 54-55 Following a simlar procedure to

Met hod 53, the foll ow ng conpounds were synthesized

from?2,3,6-trifluoro-5-nitropyridine by reacting it
WOIHSERS ami ne. 15 WO 2006/ 087538 PCT/ GB2006/ BODSB2006/000522

-54 I\/bthod Product NVR/ M5-Agi.ne 54 5,6-D fluoro-N-(4-

VS: Cal cd 283 (4- fI uorobenzyl )-3-nitropyridin-2-

204 oo o~ Do

T AV S T

IR n'”om’”l\%ﬁﬁa&lﬁ‘%@gm))@ +ommr—

or ophenyl ) et hanql uoro nyl ethanol 314.
Met nfidorSbenzR )R- Bitrbpy fidind- Found:t MY i di nefluofepheglimethan
2,3/ 6-trifluoropyridine (]22 g 90mmol ) was sl owy
addpt™imi ng HNO3 5 (142g,| %8354 mmol) and 28%4 (133g,

155p 3 .
t enmper e t-€5r 2 uéﬂ?‘%%%z gn CT ; UE %ﬁﬁ c%%lrg e?ber i f(Rh%-eAmmo-Z-@-

add| titropyridihe-ylesird)i2r@- s ¢ |Reuhd:{MueS] he at| dthordphefd)ethanol
for| 30 m nut and then cooledtoOC I[lce water (2
L) /ﬁ%‘)’ﬁf’ﬂ%ﬁ?@a@éﬁa and t hd 3lfeaction mi xtlure was

EXLracted W thn nexanes (2 X 300 T —amd—themrDeM{tt—=x
300 m). The conbined organic fractions were dried
Methoh3 Na2SO4, filtered, and concentrated to give the

Ltle O.co ound (8.1 g, 50%, which was used w t hout
2.3.6- ion. Method 57

I r
050 IR D vy i 10
(142g,8254 rinegh md HZSOx (é&Bg;tlBéBmuiol)ssdnm eadupl takeemntha iternal

3, sus enS|on of
tempeiilre bR 497 Kol SEmEhFR o et oBa g soatipa s eated
to 60 OISy 30 HimitésaR] thén ¥bdledto MPC.NEPWhieH[NEY Wabtheh a&aeraeand the

(Method 58, 0.32 g, 0.74 nnnlg and zinc dust (O.
reaction nyixp® pS pr{rackasomtThxapgs 2 x13 002101)@191 thepHaCM GltXﬁQQ miésThe

combnz%cf drl %iﬁgc gf% ?0513 gzefﬂ% @: egg §\pel1‘ Naz }eﬁgal%mﬁ?r%atedeto \%Vse the title

composihd (8.ed, 50.%) aﬂﬁxﬂh\@as %dmlmuueﬁmhzﬂplﬂﬁ%u&i) was renoved
by filtration and the cake was washed with Et OAc (20
m ). The organic | ayer was separated, washed with
Methdarame (10 m ), and dried over sodiumsulfate. After
— renoval of
(S)-5-Chloro-N°-(1-(4-fluorophenyl) ethyl)pyridine-N°-(5-isopropoxy-1H-pyrazol-3-y1)-2.3.6-

triamine

A solution of saturated ammonium chloride (3 ml) was added slowly to a suspension
of (S)-3-chloro-N6-(l—(4-ﬂuoropheny1)ethy1)—N2-(5-isopropoxy—lH-pyrazol-S-yl)-S-
nitropyridine-2,6-diamine (Method 58, 0.32 g, 0.74 mmol) and zinc dust (0.24 g, 3.7 mmol) in
MeOH-THF (1 : 1, 20 ml). The mixture was stirred at 25 °C for 1 hour. Saturated ammonium
acetate solution (5 ml) was added and the mixture was stirred for another 30 minutes. Zn dust
was removed by filtration and the cake was washed with EtOAc (20 ml). The organic layer
was separated, washed with brine (10 ml), and dried over sodium sulfate. After removal of
solvent, the title compound was obtained which was used directly for the next step without
purification. MS: Caled.: 404; Found: [M+H]" 405.
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solvent, the title conpound was obtai ned which was
used directly for the next step without purification.

M5: Cal cd.: 404; Found: [MtH + 405. WD 2006/ 087538
WQR96/0833806/ 000522 - 55- Met hod 58 PCT/GB2006/000522
(S)-3-Chloro-N6-(1-(4-fluorgphenyl)ethyl)-N2-(5-isopro

poxv 1lHnyrazol 3 yl) 5 nitronyridine-2,6-diamne A

ure of
——gﬂé—M"‘h §;dr chl or o- N (5-i sopr opoxy- 1H‘ pyrazol -3-yl)-5-nitrop
eft VA :

(S).-1-(4-fluoro-pheny y : , 0.
nitropyrdine-Z.frdiampine-A (0. 16 i, 0.94 mmol) in n-BuOH (3 )

b Cft h Th
o P Aol sl sian

(Method SDOU5 gl 7H midl), €6)- D-i{4-ﬂ@1@idh§ﬁé ﬁ E?@W 90 mmol) and
(hexane-Et OAc =1 : |vetet|tlecorrpo§dasa
DIE 811?6‘& A8 mmol) in @-;]_Bué}H @8%% wasl-hehlbﬂlr( 4§®ldd-1nh>e & 143.°22or 2
hours &I‘%]ﬁgé\% {lﬁaﬁ%@ogeggn%r & 3({ gr%squr_ﬁ an g gfes ue véap p@i:]hﬁ%g by
columﬁlﬂhron?atdg’%a&ﬁ(h@ﬁan@@t@ka = 1511 % %i’)é ﬂ@:?ﬂtge;cozndjjohléd aga igllo(%v solid

r% 4.66 & 4.03 (m
(0.32 ggZQS‘V@)H;TIIINM QUIMHE} 56 2022+ 11.461, 1HYED. 78 997 (s,488; 8.93 (d, /=

76 W T T Bt o g2 o 5. s 575 0526

1H smst&cspzﬂ ingli 11) 24,8660 aj iy, L34 =
» trqr chlmgr 0- nf?g-%ny%@dr)in%(? f4HZ’ 3P)211nmgﬁi)'] 6.0 He,
6H). M%@%M%%Fgmd rﬁM'FH]f(li % mol) in THE (50 nl) was
- added 5-isopropoxy-I|H pyrazol -3-amne (1.20 g, 8.50
mmol) at 0 C. After addition, the reaction m xture was
Methat 5% red at 25 C for 5 days. The solvent was renoved
der educed pressure and the resulted resldue was
1BQPIORAXY pt APir 2y int2eataime - Et QAC

T&h n{&tugé (Yfez /3 Et%ném{#ﬁﬁs-fr 5’9@% "@6@3’@'211 @S’%P%EA (1.90

ml, 11|4Hpmor)gn nirg(sg ) was adddd)s-lsspzﬁﬂm&y 8H§ﬁlra(z‘é>l 3- ahﬂ"lhcz (2P 8.50
m

mmol)(ﬁ_')% %Négfte&c%cg%on th gagpgdg]gturén [wmlr I:r.ect;g 25 é‘sﬁ‘oxvé dhysd T6O
solvenf Whs Nandvdd ﬁﬂdé: |r&ﬁfc@(‘i ﬁ&@sﬂl\@ dnd the reﬁx_lllted residue was p}lljlﬁ?i by golumn

et hyl ) pyri di ne- No- (5-1 sopr onoxy
chromatpgraphn brexdnes Gt QAL e=nl of) t6 giverthé e Wnﬂ@s abknswd6ld @.51 g,

18%). F?é;*\”\@ ?@0 Mige) %d(%f@{ﬁ#ggy'ﬁ%)(;? H%E? 0. :1[8?9( ng $oPEDPOEY & 854,

1H), 5)(3668@9'34%5 Mg 701 . 98YE! P02 P3 S8l Rud G0 Tt punct

[M+P11r$é2mxture of 30 I\/le()—l—THF(l : 1, 20 m). The nmixture
was stirred at 25 C for 1 hour. Saturat ed ammoni um
acetate solution (5 mM) was added and the m xture was

Methodtgor red for another 30 m nutes. Zn dust

(S)-N*-(1-( 4-Fluorophenyl) ethyl)pyridine-N° -(3-isopropoxy-1H-pyrazol-3-y1)-2,3.6-triamine

A solution of saturated ammonium chloride (3 ml) was added slowly to a suspension
of (S')-Nz-(l-(4-ﬂuorophenyl)ethyl)-N6-(5-isopropoxy~1H—pyrazol-3—yl)—3-nitropyridine~2,6-
diamine (Method 61, 0.28 g, 0.70 mmol) and zinc dust (0.23 g, 3.5 mmol) in the mixture of
MeOH-THF (1 : 1, 20 ml). The mixture was stirred at 25 °C for 1 hour. Saturated ammonium
acetate solution (5 ml) was added and the mixture was stirred for another 30 minutes. Zn dust
was removed by filtration and the cake was washed with EtOAc (20 ml). The organic layer

was separated, washed with brine (10 ml), and dried over sodium sulfate. After removal of
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was renoved by filtration and the cake was washed with
EtQAc (20 m). The organic |ayer was separated,
washed with brine (10 m), and dried over sodium
WOZMY037S8 After renoval of WO 2006/ 087538 PCT/GB2006/000522
PCT/ GB2006/ 000522 -56 sol-wgnt, the title conpound was
obt ai ned which was used directly for the next step

solvenWtﬁJ‘@t‘l’é con%gfugg R@@%Eg&ﬂ}e&ﬁliﬁ? %ed dsreg%@ fﬂl?ﬁgl’éqxg 's\{lgmﬂlout

purlﬁCMIOINMS Bealebpd Hp Geynd: fvEH]a2D1.- 3- vl ) - 3-ni tronvri dine 2
6 diamne A mxture of
(S)-6-chloro-N-(1-(4-fluorophenyl)ethyl)-3-nitropyridi

Methda-@ amne (Method 19, 1.08 g, 3.7 nmol),

T __b-T1sopropoxy-1H pyrazol -3-anine (0.57 g, 4.0 mol),
(S)-N"-A b El@v}tenvlsﬂhvib -N°45 8sapeayiokyi 1iH-py B3 -¢ [} 3 -itrbpyridse-2.6-

di Iaeat ed in a sealed tube at 115 C for 72 10 hours. The
=——sol vent was renoved under reduced pressure and the

R LT R AT R R St
(Methqcbl?gg O@ g, 32721%1101)1;/8-15(@@9@)7-llﬂﬁﬁ’ﬁzﬂeﬂjmdlne[(%f?ﬂgﬂ A@imol), and

I (ERO'SE, Lt ingr BUOFRL At e e ionessolod e 976 dor 72
hours. The soly @t iviR kerRokeli-unkdbMQE 9&53%@5&1%%?3% re 8139{3/% *}\ﬂé&e%fby

sat urat ed anunoni um chl or was a
chromatograpksuthpsans-BtOAof 3 : 1) to give the title compound as a yellow sohd 0.32 g,

o (A B 5 e T BT B0

0.29 g, 0.78 mmol ) and zinc dust (0.25 g, 3.9 nnDI) in
a 20 mxture of MOHTHF (1 : 1, 20 nl). The m xture
Method 62 Stl rred at 25 C for 1 hour. Saturated amonium

(R)-2-3%K 3yre ylam s 00)-2+(d-
uoroghem_j}@ y f| Itrat| on and the cake was vvashed w th
nil.). The_ organic | ayer was separ at ed,

\%%ﬂ%@%‘?*ﬁ%ﬁ@ amppniye vhigride rmbdvas\eddedglawlynto a suspension

o (R R (6 Sty L A b B S FTRE
ylammgleé}amﬁ (Mﬁjhmd @y razng; a61)t378anmoh)5nd<zaioctmst (0352, 3F90mnﬁ>1) ina
rmxtur% %- M%BE&"AI%P ud Mj pﬂgﬂl})ﬁ The pExtuTs W Shiyred ]_aHZ@VG do1ol haur. Saturated
ammoﬂnﬂWa@&lte IoRitibh PPH) Phdbdted Yh AR MAAELOAROLiRY Ar MhLH
mlnuteq ﬁlm)e-ZZI-CIIISt vﬁhs mllrmvﬁd b tfil togtioni agltl heeakk sk ﬂ\@hhé&\(iﬂh Etowe @o

t
). TH R o e b it &/echring (0 i) anci it verangium
sulfate A fedk refiBval 9 Bblvent 1thé tifl@Rbp bﬁhﬁ%@‘%ﬁ%iagrh c‘)]_ﬁ%ﬁstlsed directly

heated in a seal ed tube at: 90
for the next step without purification. MS: Caled.: 342; Found: [M+H]" 343.

Method 63

ylamino)ethanol

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

solvent was removed under reduced pressure and the residue was purified by column
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sol vent was renoved under reduced pressure and the
resi due was purified by colum WO 2006/ 087538
PCTI GB2006/ 000522 -57 chromat ography (EtOAc) to give
WQ }86/p§7638 conmpound as a yel l ow solid (0.31 g,PCiB882006d00522
NVR (400 MHz) S 12.06 (s,_k5), 10.40 (br s, iH, 9.58
(br s, IH, 8.11 (d, J= 9.2 Hz, 1H), 7.40 (m 21-1),
7.16 ,..6.20 (br. s, 1H), 6.02 (s, 1H), 5.29 (hr
chron?%gra@?ﬁ@@ tgzg%\@_t e f.ﬁe cqrpyl_gund@_s ggfeéﬁyv sg\Eg (0.31 g4/ 32%)' "H NMR

NS4 In3 X .o anF ;AN .
(400 1 51288 (1 10,40 s, 51955 on{ B BITRG /7 Ui, 00 7.0
(m, 2H), 716t (m, REN), 6.D@ (Yrrsg BH)IBIO2 (8f LIDRBOSNbHYH), 310 @l a0 HAGH),

tyrosine kinases, particularly the Trks and re

3.85 (3t i iy B £ 2R aridDEMS’ Gelerls d42:dfound ARG TBar get
tyrosine kinase activity, particularly the Trk
activity and nore 10 particularly Trk A and B

Utilitpcti vity, which is involved in a variety of cancer

r%JHat ed processes. Thus, Jnhibitors of t%/rosi ne
kil H§ S¥mPp OF tedyrpspnt gentiopdiaye, il for the Freatpgnief opncer by
inhibifihK t Bk ; t e |
inhib{EA R S R RN e DA R BT 4 and B.
Methaslzaxf yreatmenhtgreet tirosine kinawtagtivity pasichiarly tthesEtketivity and more
. [+l l e m.as, ang. homas, tunpurs,of the

vartielffy 13 A ST e Pich ERISHES LA VEIRY Shinerigated processes.
Thus, §ukIbitdrs by Hessiseléhas® SpFRhANG e THES drdh6e FHARNRIPNGK A and B,

ost eosarcoma. Tyrosine kinase inhibitors, particularly
are expggedriobe a¢Hy o pgasRss neeplastigwissasssneh andazeingma pkthe besast, Bvary,

. qhi hi . e useful ,for the
uns, 1 DAL oo S0P HPSEN B R HEEL Mol R ot e
centrahend périphted nérwom dysiemyune otheNfubROIFBipes uchAe welndgiacal
and cargiovascular di seases. |n._addition, t

In.a ] he -
fbrosgigRB GRY Ssi5Psaraoma: Rykasie dnags whibiiges pedictlgrip gheoFrijahibidors and
more patib i8¢ Prit ASAH TERhitHordHrO RIRY lcz@%gc 426 b€ ﬁgé"‘fﬁrfgr I?;%lu%ﬁﬁfe%t other

.With up regul ated of constitutively activated Trk
prolif@ptiesdiscas¢siotluding dubuet lingted tb mirtoedmume, ioflammgatoiyg neurological,

rangenents | eading to ETV6-TrkC fusions, TRP-TrkA
andc%ﬁ@&%sﬁgg{)a%?a@ﬁs, AML- ETO (t8;21), autocrine or

P& &blifidis s @aBohhddof theBRbMbr fe B RERY _Q? Ré Bf ¥dlhd BMRE S

of NG, BDNF, neurotropins or tunours w o i
treatmegher proptyilards 9f cageqrs selectpdcwith yp apslaserl of constiftiees activated Trk

. i . u Liferati
ines OB RRSNRB S5 B RO KBGO
fusiorisn’ﬂ]éﬂ{’ﬂrllm f}m’mshmetemsshMM}Eﬂ" () (|t81211)bhﬁtoérlyl{ﬂfiipaf_?ciéhﬂﬁgﬁ%ﬁng
. partjc r the Tr re particularly Trk A and .
T LML AN UCTE LR W
activeGRRRKSBREIRN Y E4ERe Qggrtegbﬁ\%néég}’l%ﬂ'fo‘ug gro_%\nﬁ’ gﬁcﬁgﬁhifé}atpo% or survival
useful as standards and reagents i n determ ning

signalling ability of a potential pharmaceutical to inhibit

rosine, ki articularl s o
t &oga%our?ds of Q}?esper%éenP Hvention Kave been shown to inhibit tyrosine kinases,

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

Compounds provided by this invention should also be useful as standards and reagents
in determining the ability of a potential pharmaceutical to inhibit tyrosine kinases, particularly
the Trks and more particularly Trk A and B. These would be provided in commercial kits

comprising a compound of this invention
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the Trks and nore particularly Trk A and B. These
woul d be provided in commercial kits conprising a
conmpound of this invention WO 2006/ 087538

WO RRIF/08E3906/ 000522 -58- Trk A Assay Format TPRT/GB2006/000522
ki nase activity was neasurag-for its ability to
phosphoryl ate synthetic tyrosine residues within a

TrkA%’s@?l[FGrlﬁQi ypeptide substrate using an Anplified
Proximty Assay (Al phascreen) technol ogy
(PlsrAckimBsenaetivith #@s Alchamyd St ie eblllt)%ﬁﬂﬁﬁphowte s9nthétic tyrosine
d ure Trk., A ki nas %HIVI , the intracellul ar
residuc] S & 8FIcticu b ReRR e AHER AR HEing AR Atriified damiinesioens Proximity
Assay El&bﬂ%cf’e%g) t%gﬁm%:g (‘P%rkﬁnElﬁ% 5539 &18%@&6@?@’036%01%@ on

hber P04629) Was express ETe
rilinmf:asstb Tiki An ylrmsamﬂla'rtyl the ﬂkﬁbelhﬂéﬂdﬁ&i&hbﬂd@l&ﬂig@@@ﬁuman

ik ShbEl pu bR LB o TR A BORS Tk peri Bober P04629)
was exﬁie@%ﬁ@ﬁ SFQ cEIROMAAL dei’lﬁ‘@ﬁﬂ Akir F@tan&:ﬁﬁ nﬁfgﬁ&m @ﬁllohl%%g\@@p%y After

SIO{) y the addition o
incubaiemg] thp lsma@mvﬁbaéomtmmd substcatd a:@cﬁmeaa,smém@hoqmte. (&ITP) for

t d the
20 minlf3S o 0RO BB akite ekt parioBaranistanpeh B Becafibn o6s0 mv
ethylemﬂﬁﬁﬁ)@ﬁtétfhaﬁet%kﬁ@@&}) The BRBASn #A8lperformed in 384 well rmcroutre

%gég%hotyro& ne-specific anti bodi es coat ed Accepto
plates regshionprodectweresietnstedith the aﬂéllﬂoﬁ’bﬁstEpReddmoated Donor

Seads gl oo, POMOALL B0l LR SR LS oy

MultﬂabemmmReadmﬂer mmev&n@ﬁﬁmﬁ@ialﬂibnﬁf toofh tefhpBMIAEPES, 45

A—BSA-T210—M—MIC12 5 nM PGT-hi g, ﬂ 019%

Peptld@ﬁﬁi%ﬁ%? r) X ROlE Y7eiotn(BGFBbia.hcubat i on 20 mi nut es,

adALIEDECS 20

ATP KhPOm tenper %&Pﬁ{TerﬂrﬂdllOHIUELCLFIUH 63 HEPES—306
mvl EDTA, 52b BSA, 40 niM Nad condi ti ons

Assay ébndflibydr i t ong 8)38 /R0 12 ONRRATHE =
ng/ m of Avcept(}){% Beards Det eCtlgEnSI ncﬂ%mpg@gx 10 hM

over ni ght , Mlx,ér@éﬁ’ﬁfuble, (P;Dh%rﬁélten®§éﬂ0® [T§M ATP

ol t Lionjlrm

W, I V2
JIU AivTE¢e+tat

citation MEmssio
Incubaioth 80 s T %6)] Ywasﬂ é%éempeﬁ% 550 ms Al t hough the

Termmaf'l@ﬂﬂatéeﬂu&g 6.3\ HIPES, 36 snMTED TR, SBTRAIN TS 2740561 NaCl,

formula (1) 15 with structural chiange, 1'n genera
conditigns; j vi ty pok® QQZéErIWQXnﬁ)@uhzjsg/uﬂ of PenéwBeads.al X ngymiraf/

be deronstf at & (E,Oq.t g0 concentrations

(concentratj ons {o Achi eve 50% i nhi bi ti on) or doses in

Detectibhincubatioge Lovefhight] rddnt &ré%fére%re When tested 1n the
above—A- L0 assay. the Trk InhIhILOLM activity of

TR Ov-C,

Fluometes setfiges owi h%XCItatlon 680 nM Emission = 570 nM Excitation Time = 180

ms Total Measurement Time=550 ms

Although the pharmacological properties of the compounds of the formula D) vary
with structural change, in general activity possessed by compounds of the formula (I) may be
demonstrated at 1Cso concentrations (concentrations to achieve 50% inhibition) or doses in the
range of (0.01 pM to 10 uM).

When tested in the above in-viiro assay the Trk inhibitory activity of the following

examples was measured at the following ICsgs.

1
Segad




exanpl es was neasured at the follow ng I C50s. 20 WO
2006/087538 PCT/ GB2006/ 000522 -59 Ex 1C50 (9M 5
063 6 0.049 18 0.011 -60- Caim1l1l. A compound of

W? SBIFE3% 1) X RNNNH X3 NR2 R XN R4 PEIGR2006/000522

(R6) n 5 (1) wherein: R -gad R2 are independently
sel ect ed fron1hydrogen hal o, nitro, cyano, hydroxy

T oor UI‘IBI.“IIU)&T alrr oy oal y 1 ualluyl y el unpru,
EX Sul phanoyl, C 6al kyl, C2. 6a%ﬁ9+my C2_6al kynyl

5 Cl_bal KOXy, WM@HUW OXY,
N-(Cl _6alkyl)am no, 10 N, N-( 6al kyl ) 2am no,

6 CL6al kanoyl anmi no, N-(C 6aINMngarbanDyl
rbamoyl — dl _6Galkyl S(Oa wherein a is

L— N N(C _Bal kyl)2car
18 0 to 2, CL6al koxycar bonyl I‘@QUL6aI Kyl )sul phanoy! ,

Ll oal.l

—N"N‘-'_\u 'Ual Kyl )LDUI lJTla‘ITU'y‘I oL UAl r\yl ou: plluny| canns ||u,
car bocyclyl or heterocyclyl wherein RI and R2

i ndependently of each other may be optionally
substituted on carbon by one or nore R7; and wherein
if said heterocyclyl contains an -NH noiety that 15
nitrogen nay be optionally substituted by a group
selected fromR8;, X, X2 and X3 are independently =N
or =CR9-;
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R3 and R9 are independently selected from hydrogen,
hal o, nitro, cyano, hydroxy, trifluoronethoxy, am no,
car boxy, carbanoyl, mercapto, sul phanoyl, CL6al kyl,
C2- 6al kenyl, C2.6al kynyl, CL6al koxy, Cl6al kanoyl
Ct _6al kanoyl oxy, N-(CL6al kylggpam no, 20 N, N-(C
L6al kyl ) 2am no, CL6al kanoyl am no,
alN-(CL6aI kyl ) carbanoyl, N, N-(CL6al kyl ) 2car bamoyl ,
-—Iél 6al kyl S(O)a wherein a is 0 to 2, CL6al koxycarbonyl,
N-(Cloal kyl ) sul phamoyl, N, N-(Cl6al kyl )23u| phanoyl ,
Cl6al kyl sul phonyl am no, carbocyclyl-R1- or
L. hebepwpgerdotimmyla Dnher ei n R3 and” R9 |ndependently of
each other may be opt| onaIIstubstltut ed on carbon by
one or nore R12; ang’ whexdinNf sgj d heterocyclyl
contains 25 an -NH i vy  t hat=ni gen may be
optionally substitute 3gro cted from R13;
-61- R4 and RS are enh y l ected from
hydr ogen, hal o, nitry, yang, hydr oY,
trifluoronethoxy, aer'roN cRrboxy, carbanoyl, nercapto,
sul phanoyl, C, -6al kyl, C2y6agbkenyl, C2-6al kynyl,
Cl _b5al koxy, CL6al kanoyl €, _6al kanoyl oxy,
N-(Cl . 6al kyl ) am no, NN— Cl- 6al kyl ) 2am no,
d _6al kanoyl am no, N-(Cl_-6al kyl)carbanoyl, 5
NN- (Cl _6al kyl ) 2car banoy ﬁ%}kyIS(O)a wherein a is
0 to 2, O .6al koxycarbd 0CL. 6al kyl ) sul phanoy! ,
N, N-(CI 6al kyl ) 2sul phanvy - 6al kyl sul phonyl am no,
carbocyclyl or heterocycly V\herel n R4 and RS
i ndependent|y of each ot her |)ray be optionally
wherginbsti tuted on carbon by one or nore R14; and wherein

i f het | - NH ty that
iR DR P B Sageiss Soim S0 ttoae iy nitos g, hycroxy,
trlﬂu%hﬁﬂfoﬁ? afn'ilﬁm c@i‘&yxyl&rﬁath%d amgﬂcg;ﬁé u@ﬂﬂglngf éalkyl Ca.¢alkenyl,

| ene;” wheréin sal
Co. 6alé$rﬁnyloﬁa¢alllsoxysﬁb@lkangyleﬂl Wkammaloay, Me6amy6)anﬁnoqg Cis

f d
NN'(}?’P \g%ym?%ﬂ ééﬂ?%}%& yjﬁﬁ;l ﬁ?ﬁﬁy&%bl?‘i‘?ﬁis’lakl trogen may
NN-(an; 6ﬂpylpzem@bmyyls @b %kﬁlsw wh¥reth S4B S €, %k&@c&%ﬁw

is selected fromh nitro, cy ano, dr ox

N- (Cmqalkﬁl)ﬁéplé%mm&%f (%rcﬁlﬂml)zsehahbmyl C1 &éﬁk}daﬂpimmyimmo carbocyclyl

or hetggf gaPL %h}e/:fetﬁll &%E?Eg %(n};l%en%%nt a?q(eéfxc% ﬁmer may %e optionally substituted

on caﬁon&gloklanoyioﬁe(& ; aliidﬁaﬁﬂer&@iﬂsyid)lﬁf@ré@clyl contains an -NH- moiety that
g, 6al ky LV m no, Cl.6al kanoyl am nq, N (C
nltrogen@%ﬂ %?I opHgRY n%@ﬁmuﬁﬂl-b@@ gro%m}(ewtc)dzﬁggp i?am)yl
Ci 16k AP S a2,
CI]X oo E%i?ﬁ%@g%é;b@ﬁ&&ﬂ?éﬁ o %y ysul phamoyl, N, N-(CL

&’ layld )Rfeam mldapnmylbmlycsele@eddkfmm by roery halwi fiero, cyano hydroxy,
. or hetero wher ei n

it PR APingisertorin Yia}%%ptwu&hémevl vkt Gpalkenyl
Co-salRish] V‘@FJaﬁdoF&y,'(fl _@alafloylheL. &[l&ﬁbﬁﬂbﬂ/ A‘ﬁwyﬁsk@gaﬁﬁq NH-

noiety that nitrogen may be opticdna abstitut ed by
N, N-(§1- gl hamins}, €ctadianpylomiml N-(Qy.cakkyDearttam@ylor 3; wherein

N,N—(Enéealﬁlﬁizgargamoyl%l_mylé)&))a Wherem & ais %rto %l, H ?arlkoxycarbonyl
N-(Csalkyl)sulphamoyl, N,N-(C,.salkyl),sulphamoyl, C;_salkylsulphonylamino,

carbocyclyl-R"- or heterocyclyl-R''-; wherein R* and R’ independently of each other may be
optionally substituted on carbon by one or more R'%;, and wherein if said heterocyclyl contains

an -NH- moiety that nitrogen may be optionally substituted by a group selected from R'>;
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R, R12, R14, R 6 and R s and are independently

sel ected fromhalo, nitro, cyano, 25 hydroxy,
trifluoronmethoxy, am no, carboxy, carbanoyl, mercapto,
sul phanoyl, Cl1. 6al kyl, C2.6al kenyl, C2.6al kynyl,

C, _6al koxy, Cl.6al kanoyl, ©b16al kanoyl oxy,

N-(CL6al kyl)am no, N, N (C 1.6al kyl)2am no, C

1 | it
Foahl Qﬁgigél %gb%&gg%}g %Il)éﬁ@% ﬂ‘dfh)élgfﬁﬁ)g go’ m\/\ﬁ? cyano, hydroxy,

tnﬂuﬂomtﬂxgxy,@mlaalmy,aaadmwﬂ métedpd, |sua®hmw, Qﬂlsqdhyirrﬁy kalkenyl

Cralf oyt P Tiey ebegr Ry R C b Ry

NN(Blgalkﬁ)zémnB' 6. @d}l@bnE{yﬁmmg\nm%mgl)yare&nsﬁch ot her may

be optionally su bstituted on carbon by one or nore

N.N-(Re- aalk)dhéarhmmés -6k 8 Da Whéllema)tS)ﬂctby?I Ce etk @iynarbanyl,

o A TR A —

or hetBb3ycli; wheﬁiﬂR“ aicBR%nnﬁe;E@aeﬁrﬁoﬂ dade @@l@fjﬁlﬁ? by oﬁ@é@gﬁy ebbstituted
from Cl_6al kyl , ,,Cl 6alkang% 6al kyl sul phony
on cagbon é?wova%;ey@@feo%ny#n wherpETbsaid hwezoevclsleﬁqayqn;wﬁ&hvpmety that

) , xycarbonyl
mtmg%!'énzg’ge Ogaéﬂhesﬁ?f Sg{%ﬁ%& ﬁ&ﬂjz egercééuaﬁf%ﬁ 'R13, RI15,
RW\7is a%ﬁcﬁmﬁdlﬁﬁ!@maﬂﬁﬁpﬁﬂ cereidily saifl (Bgﬂhyl@hehmﬁy e yptiehally
0 onal |y substijituted on 5 carbon by on or nore R24;
Summﬁg?i AMYFL i>ndependent | y sel ected from hal o,

n 'IilﬁQ C 1§ ¥8‘B9¢yc‘[‘9‘1 dr ﬁé‘%rocyélgi fvxl'hléfhrl ff‘%ﬁﬁq{&em%&}@ Qin&ta ns an -NH-

car boxy, carbanoyl, nerca phanoy
moietgrhas altlogay may b@bpﬁaﬂldﬂyrs}abstlt@ed asa lakemoayp, selchl fkan &1,

§§|§ﬁ gl?,/#r %h]& érgl, %3%??1(3 ) an ?rlﬂuorometgloxy, amino, carboxy,
ca_-rbax&io&lcineﬁﬁF{@y kOIS RERSIDY salkd ) dﬂs’éiké@w@i SWYhIC &, barny, .

6al kyl S(O a whereln ais
Ci. 6a1@noab|(14@a<1§i@rmymyf\’ (Clmltcmarmapkfy M@Jlé@lﬁa}dﬂmlno N, N-(C

a I sul n m n
CraatkyfRi S BT on SOV E L AURABI R s,
wherehmdSFIB@CBSﬂlJéaAk@)fyCSMHyIQNt(eTI ARy SuipHapidypnal |y
ubstituted on_carbon b%@one or nore R2'; and wherein

NN-fys i9ilasuehagaybyforsplkylsuiphandamene, cwbpcmfbil 6t bet@wafclyl wherein

R e e BB O Sl e AT Sl 7 Gl P

heterdcpelgbamtiemt 4ny-N&l reciegdhétrmmogendnayeled ofiivmdlly sbstituted by a group
1 'J\'SRN m, -AO-, -N(R8)C(O-, -A(ONR9)-, -S(OS
selecte (R30)- or -N(R31)S02-; Wierein R27, R28, R29,
Raqs and 2Ry’ 3 Mherekd e %ﬁa@@aﬁ Mmaﬁ b@%eesqu fhydfogen

éa and 5 i's 0-2; R5 15 sel ected rom hal o,
nRt IB , By aRo aﬂdylﬂr eRy aretmqlefplenldﬂndmelhmgk from halo, nitro, cyano,

R R BB, SRS i,
C,. 6alE&1yﬂC(§t6@lkymyln@I JMO&S" @Pgall@hb?’ﬂ @mdﬁlgano‘}l'o e ?Jﬁ'llﬁ@)ammo
det hyl am no, N-rnethyl-N-ethyl am no, ace ylan1no

N N-(f-spliehppramob n@}hanoma@mw INc 1isalifph)¢arbamoy!;

-G AR R BR  ERlseo): B B & Cotpysrbons

N-(C; paikchlydudpHapioly ) W, N-(C, salkyl),sulphamoyl, C;_galkylsulphonylamino,
carbocyclyl-R*’- or heterocyclyl-R*'-; wherein R’, R'2, R' R!® and R'® independently of each

other may be optionally substituted on carbon by one or more R*; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group

selected from R*;

o
Seaii

.o
W
Qi
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et hyl sul phi nyl, nesyl, ethyl sul phonyl,

nmet hoxycar bonyl , et hoxycarbonyl, N nethyl sul phanoyl,
N- et hyl sul phanoyl, N, N-di et hyl sul phanoyl ,

N, N- di et hyl sul phanoyl 25 or _

N- met hyl - N- et hyl sul phanmoyl ;.¢g@nd R26 is sel ected from
d _6al kyl, G.6al kanoyl, C _6al kyl sul phonyl ,

R ik S e e e é%s?as?b@ﬁwﬁm&' salkanoyl,

C).cdllenaudytongn ¢, mwc%bﬂﬂowbamgﬂ Rehatiepar

accePtabIe sal t thereof conpound of ?ornula

NN-(Gneallgbeagbynarinbrnenth beraylgxyearbent disngo and ph¢raﬂsmd}fhony]s wherein

R®, e} Q%F'qg Y|R1m &l‘f%gf 3?{&(}%}) gen?l' g S%C);lcqsf Srerrllaeyé?je o;%mn%@ substituted on
cmbmnhpmumdnmklfﬁrnula (I) or a pharmaceutically

ac t salt thereof, as clained in either claiml
ﬁﬁ%&ﬁmﬁ fﬁf‘@ﬂ*ﬂmﬁy iseleftp@d fromernlo, pitrey cyamp bydrdxpf

trlﬂuBan‘feﬂll(ﬁiy( ‘J:u)nnooéar@mgh@é'ﬂ'iﬁﬁ tfn%fe‘cl é% ?\.ﬁ@?a%lo l(il (,gﬁyf Ca.¢alkenyl,

t hereof [ as cf any
Co.salityayle Cnszr%om €. RAkamog], mgaammmm N-(CelatiefiRghihé,0m

. d
R e o e e b it e P oo
NN-gl%ﬁl%?f)zca%nﬁbfi'ngﬁkyl'S(b)a%eP&Fggs{ 54%’3‘ al%o%lprc\ﬁﬁ)%ﬁﬁ

R5 are’in endent’| rogen

N-(CreligDsalnhaypyl, Mi\é(‘én aallebzwipila%yl ﬁh@ﬁkﬂdﬂphdwlﬂﬁm@a@’bmyclyl

or he%&&%wa%ﬁgem%? cﬂ%ﬂl S u b ¢ %}% 5{;;%h%gher Ic]j(?aiy y og?

substitatetioh @arbbh by @he ar RBRYS Hﬁcﬁi& WERLIn YT ﬁ?&ﬁ&é@@c@yﬁ%h{ams an -NH-
thereof, as clainmed in any one of clainms 1-5 wh

moiety that natr@gelné)@qy beopmiionglty wbsmuted@mgrdumsdémch@d)m KR f )
2 b 7
OrRa, nlggak%ﬁlﬁ J gﬁe'elhé{ %&?e%ﬂﬁggﬂfcetgé%ﬂt& AR gg%d 25, NRY,

-C(Ophew@’™)CR0)- Aammsmfﬁﬂ StOfsonmileép) or iI*glzé-‘)soz-r Z\”.heﬁélé‘ R”, R,
R, B R Sre dheppidediiaread Fommtereiean Roch slidaod 565 O
ggﬁﬁg géigé%lcfegdsigc{?fti H%ﬂhgrru erg% cyaﬁB }@d%gﬁﬁ %gﬂéeﬁ[ﬁl&ay griflyoromethyl,

am1n@,|carh¢gy,1ca33amiyi angrcapto, $uI'1bhamo§ﬂ m2fhyl @thyd mehpoyrthoRY, acetyl,
acetoxy, mmfh}%argm?o, etlﬁyl)émlno,%lmetﬁylammo, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, 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

R is selected from Ciealkyl, Cy.¢alkanoyl, C,_salkylsulphonyl, C;salkoxycarbonyl,
carbamoyl, N-(Cj.ealkyl)carbamoyl, N, N-(C;.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;

or a pharmaceutically acceptable salt thereof.

2. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in claim 1 wherein R' is selected from Ci.¢alkyl, Cy.¢alkoxy or carbocyclyl.



10

15

20

25

X NR z\\ 1i 4R XNRR5 A (R6). -64- (1)
wherein: R is selected fromnethyl, t-butyl,

i sopropoxy or cyclopropyl; R2 is hydrogen; 5 X, X2
and X3 are independently =N- or =CR9-; R3 and RO are
i ndependent |y sel ected fronédhydrogen, fluoro, chloro,
hydroxy and nethyl; R4 and R5 are independently

3. S% &?ﬂ;ﬁ)@nfi BP?rHMfH@Rg%Pa Rl ph utita 1?369(3"5@ TEES%PXIIlereofAhé cgalmed

di rect bon eny uor o
ineltht;rclsml,l ooclazm ghehereioditis bgdrbgeraccept abl e sal t t her eof
15 11. A conmpound of formula (1): R2 N x N /X3 2 1
R XNR\ ,Q RS A (R6) n

4. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-3 wherein R? and R® are independently selected from hydrogen, halo,

hydroxy and C;.salkyl.

5. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-4 wherein R* and R® are independently selected from hydrogen or
C1.¢alkyl; wherein R* and R® independently of each other may be optionally substituted on

carbon by one or more R**; wherein R is hydroxy.

6. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-5 wherein A is a direct bond.

7. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-6 wherein Ring C is phenyl.

8. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-7 wherein R® is halo.

9. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-8 whereinn is 0 or 1.

10. A compound of formula (I):

X’ —
R2
XN g R
Y
A

(R9),
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(1) selected from
(S)-N-(5-cycl opropyl -I H pyrazol -3-yl)-3-(1-(4-fl uoroph
enyl)ethyl) 3H i mi dazo[ 4,5- 20 b] pyridi n-5-am ne;
(R) -2-(5-(5-cycl opropyl -1 H pyrazol - 3-yl am no) - 3Hi m da
zo[ 4, 5-b] pyridin-3-yl)-2-(4-4f. uorophenyl) et hanol ;
(S)-6-chloro-N-(5-cycl opropyl -1 H pyrazol -3-yl)-3-(1-(4
-quorophenyI)ethyI) 3FL|n1?ﬁzo[4 5-
b] pyri di n-5-am ne;
wheréi) - 2- (6- chl or o- 5- (5 cycl opropyl -1 H pyrazol - 3-yl am no)
-3Ft|n1dazo 4,5-Db] pyri di n-3-y1l) - 2-
AR 115 gelegtphEnin methiib Abhtyl,-igHropoxy or cyclopropyl;
ﬁ% & O&%Lfro 5-(5-nmethyl -1 H pyrazol -3
0) i mi dazo [4,5 -blpyridin-3 -yl)-2-(4-
f IXIb Dﬁmh& i layeindegeabently =N- or =CR® -
(S5 6- flyoro 3-(1-(4- quor henyl et hyl) - 5- et hyl -
1%5 A5 arg independent!ygeleeses! framdiyd t@]gplyrﬂu@rma log@rihydroxs and

nmﬂ&fQ 2-(5-(5-cycl opropyl - 1H pyrazol - 3-yl am no) - 6-fl uoro
3H—|n1dazo[4 5-b] pyri din-3-yl)-2-
( R ¥ dnddt’ oqndﬂ Bﬂybérﬂéhlﬁ)n@llected from hydrogen, methyl or hydroxymethyl
%% % propyl - I Hpyrazol -3-yl)-6-fluoro-3-(1-(4
- £ o’ 9@ set hyl ) - 3H i i dazo[ 4, 5-

b]lﬁ)ﬁ%'cdﬂs%hémﬂm ne;

fl uoro-3-(1-(4- quorophenyI)ethyI) N- (5-1 sopropo
xﬂilmﬂpynazmi 3-yl)-3Hinidazo[ 4, 5- 10

b] %rldln 5-am ne; and

§E é ?chl oro-3- (1- (4-fluorophenyl)ethyl)-N (5-isopropo

ph}dnﬂd'de@ﬁ/daﬂi%cééta\bhe)saﬁhhér%idazo[4 5- b] pyri din-5-anine;

or a pharmaceutically acceptable salt thereof. 15 12.
A process for preparing a conpound of formula (1) or a

11 p@@g&ﬁé&ﬂh&ﬁq%ﬁglggﬁeptabIe salt thereof which
" proces [

wher i abl e groups are, unless otherw se
specified, as defined in,claml, conprises of:
Process a) reacti orRaf S dNof fornmula (11): 3
2N XNNPg 2 |

X3 =

2
h&l R R!

\ﬁR

(R9),

Y
selected from:
(S)-N-(5-cyclopropyl-1H-pyrazol-3-yl)-3-(1-(4-fluorophenyl)ethyl)-3 H-imidazo[4,5-
blpyridin-5-amine;
(R)-2-(5-(5-cyclopropyl-1H-pyrazol-3-ylamino)-3H-imidazo[4,5-b]pyridin-3-yl)-2-(4-
fluorophenyl)ethanol;
(8)-6-chloro-N-(5-cyclopropyl-1 H-pyrazol-3-yl)-3-(1-(4-fluorophenyl)ethyl)-3 H-imidazo [4,5-
b]pyridin-5-amine;
(R)-2-(6-chloro-5-(5-cyclopropyl-1H-pyrazol-3-ylamino)-3H-imidazo[4,5-b]pyridin-3-y1)-2-
(4-fluorophenyl)ethanol; |
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15

20

NX-NH RR % 20 (11) wherein Pg is a nitrogen
protecting group; with a conmpound of formula (Il1): L
RA RS A(Re)p (Il1) wherein L is a displaceable
group; -66- Process b) for conpounds of forrmula (I)
wherein R4 is hydroxynethylémnd RS is hydrogen
reaction of a conpound of forrmula (11) with an epoxide

I X . . .G
02 ehE S e Tl S BBl L2 o
fluoraphemyhethandl;of formula (V): R2 N XN /X3 H2ZNr R Z
conpoun

(S)-6-flgprar -54gz@ﬂy&‘éﬁwﬁ)@gb@(g-\rﬁ)et}\@lflr}{-gyrazol-3-yl)%H(?{midazo[4,5-
blpyridin-5-amine;

(R)-2-(5-(5-cyclopropyl-1H-pyrazol-3-ylamino)-6-fluoro-3 H-imidazo[4,5-b]pyridin-3-y1)-2-
(4-fluorophenyl)ethanol;
(S)-N-(5-cyclopropyl-1H-pyrazol-3-yl)-6-fluoro-3-(1-(4-fluorophenyl)ethyl)-3 H-imidazo[4,5-
blpyridin-5-amine;

(8)-6-fluoro-3-(1-(4-fluorophenyl)ethyl)-N-(5-isopropoxy- 1 H-pyrazol-3-yl)-3 H-imidazo[4,5-
blpyridin-5-amine; and

(S)-6-chloro-3-(1-(4-fluorophenyl)ethyl)-N-(5-isopropoxy- 1 H-pyrazol-3-yl)-3 H-imidazo[4,5-
b]pyridin-5-amine;

or a pharmaceutically acceptable salt thereof.

12. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof which process, wherein variable groups are, unless otherwise specified, as defined
in claim 1, comprises of:

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

R3 X ? II\{I N
AN =\
_ X 3 —
h&, R R’
X—NH
D

wherein Pg is a nitrogen protecting group; with a compound of formula (III):
L Rr®
e
A
R9),

(11D

wherein L is a displaceable group;
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(VI) Process d) for conpounds of formula (1) wherein
X is =N-; reacting a conpound of formula (V) with
aqueous NaNO2 sol ution; Process e) reacting a compound
of formula (M1): -67- 3\ RXL /X3 NX-NR R A
C(RB)n (VI1) wherein L isgg.displaceable group; with
an am ne of formJIa(VIII) H2N N2 NPg RR 5

Procyst g Bbesp BRI DT B i€ ke ekt BBis hydrogen:

reactibENfd co?ﬁ%ouﬁd J)\Pﬂco%ulg (H)) R$h aﬁ oﬁl@‘bf fdn)ﬂllal(@VW th a
conpound of formula (X O

A

()

R,
v)

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

formula (V):

(R9),

V)

HZNYN

R9

with a compound of formula (VI):

(VD
Process d) for compounds of formula (I) wherein X' is =N-; reacting a compound of formula
(V) with aqueous NaNO, solution;

Process e) reacting a compound of formula (VII):



R2 R (X) wherein L is a displaceable group; -68- and
thereafter if necessary: i) converting a conpound of
the formula (1) into another conpound of the fornula
(I); 1i) renmoving any protecting groups; iii) formng
a pharmaceutically acceptabgp-salt. 5 13. A conpound
of formula (1), or a pharnmaceutically acceptable salt
t hereof, as clai ned ip any one of clainms 1-11, for
use as a nedi canent. k4. Tké u of a compound of
formula (1), or a phar eutyycal | y acceptable salt
thereof, 10 as clained jin agy one of clains 1-11, in
t he manufacture of a [ nt for use in the
inhibition of Trk acti . 15. The use of a conpound
of formula (1), or a pharfac®utically acceptable salt
thereof, as clained in anyyepe of clains 1-11, in the
manuf act ure of a medi canent ,for use in the 15
treatment or prophyl axis of‘fcancer. 16. The use of a
conmpound of formula (1), 3 pharmaceutical ly
acceptabl e salt thereof, I%kqed in any one of
clainms 1-11, in the manuf e ‘of'"a medi canent for
use in the production of ar~“anti-proliferative
effect. 20 17. A pharnaceubyﬁ§l conposition conprising
a conpound of fornmula (1), or"a pharnaceutically

wheree Edpt disphcsald grohpyrweith an aminel odiforedila WHEy one of
clainms 1-11, together wth at |east one £y
pharmaceutical ly acceﬁﬁgt /)Narrier, di | uent or v
exci pient. 25 18. A pharma eutNcdle conposition
conprising a conmpound of la (1), or a
phar maceutically accept abPe salt thereof, as clained
in any one of clainms 1-11, together with at |east one

3 phar maceutically acceptabuﬁqf rrier, diluent or

exci pient for use in the inhibition of Trk activity.

wher&@0 P % a Aitiohat pmeetihg gadupconposi tion conprising a
conpound of forngLajél), or.a pharmaceutically

Process papachipe @ cemppund il fappulafgXk | aj med in any one’ of
clainms 1-11, together with at |east one
pharmaceutically acceRtablX_c er, diluent or
excipient for use in thd tréatnent or prophylaxis of

cancer. X3
N
\ 1
XN, R
s
7
A
R,
IX)
10 with a compound of formula (X):
L /;N
N—Pg
R2 R/
X)

wherein L is a displaceable group;
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-69- 20. A pharmaceutical conposition conprising a
conpound of formula (1), or a pharmaceutically
acceptable salt thereof, as clained in any one of
clainms 1-11, together with at |east one
pharmaceutical ly acceptabl eggarrier, diluent or
exci pient for use in the production 5 of an
liferative effect in a warm bl ooded ani nal

tie
and tgegg‘lﬁﬁegiforf?ﬁ?ﬁsmil. A conpound of formula (1), or a
i) corpRamFaC@Mponad by R IEARIA A $ntS dhdthéh@nGRlnd BB S BInRE (1);

... In any one of clainms 1-11, for use in'the inhibition
1i) reypvimg Rny protegting groups;22. A conpound of fornula (1), or

e I cal ac tahl e salt thereof, as clained
lu)ﬁgﬁﬂgﬁ£&%%§g%?%%ﬂlfﬁﬁq%8@i§£¥or use in the treatment or
prophyl axi s of cancer. 23. A conpound of formula (1),

or a pharmaceutically acceptable salt thereof, as )
13. c1ararmpoundpf formuls €) o agihaimecentically acenptabdesaltthereef, as claimed

in anPbRANEHLAR 191,30 RBGL A RiQidafRhat T ve effect. 15

14. The use of a compound of formula (), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-11, in the manufacture of a medicament for use in the

inhibition of Trk activity.

15. The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-11, in the manufacture of a medicament for use in the

treatment or prophylaxis of cancer.

16.  The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-11, in the manufacture of a medicament for use in the

production of an anti-proliferative effect.

17. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with

at least one pharmaceutically acceptable carrier, diluent or excipient.

18. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the inhibition

of Trk activity.

19. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the treatment

or prophylaxis of cancer.
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20. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-11, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the production

of an anti-proliferative effect in a warm-blooded animal such as man.

21. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-11, for use in the inhibition of Trk activity.

22. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-11, for use in the treatment or prophylaxis of cancer.

23. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-11, for use in the production of an anti-proliferative effect.

t"‘*tug// ‘




