WD 2006/ 087530 PCT/ GB2006/ 000513 -1 CHEM CAL
COVWOUNDS Field of the invention The present
wOonvwers7vn rel ates to novel pyrazol e derivati veeT/GEei6r000513
phar maceuti cal conpositionsland net hods of use. In
addition, the present invention relates to therapeutic
met hods for the tregdmmCAANdOMPOYNDSEN of cancers
and to the use of these pyrazole derivatives in the
manuf act ure of medi canents for use in the treatnent

Fiel@@fjthgrix?\ye%@'t 'hon of cancers. Background o]‘ t he
ceptor tyrosine kinases (RTK s) are a

SUuPbhd pidry irdenidsrotetits tinoasl @S rdZoRt depilvatyves, theil iphirgkeutical
role in cell sigpalling and are involved Iin a variety

compsitions akg medods afussr bradifion, therquesgay ingention|relates to therapeutic
- - ' - . - - i )
B0 o4 Sy YOI 88 5
derivativgpamyleessianufedtatearf nkddiaseats(for ksed) thatveatiherand prevention of
identified. Trk's are-the high affinity receptors
cancfdt i vated by a group of soluble growh factors called

Bacld®H6Rd bPiifvedtll) - The Trk receptor famly has three
menbers - ITKA, TrkB and TrkC. Anong the NTs there
ar Begepjor gpsive §imasas{RITEEs)aire ¢ bidFfamityi eftpratetn kindses that play a
e T (1) brain-derive owm h factor (BDNF) .and
erticgttfly i et ignal e iyt HRBELRF riely SRpatoiitplted Brocesses

includivigi ceBtpeslifiakion, suaelal TadgidRa6N f1d Memitadi Tudkntly up to 100
extra-cel lul ar domain (IlPand bi ndi n

a
diffeygnhRd K shuging trengmyiosiariglatad kimspa@g?sb biveerbegn identified.
il . : . AL e T the
AL DR S R B T oo s
calletl neggeoshido@fE). ThaMisregaptbr faitiBsd taté ormbdaishVEK A, TrkB and

Trk's are. W dely expressed i euragnal tissue durin .
TrkG. pdngfig bt D raRRIS AR GIOTYAETeva Sotog FNOF L whichaetivaies THka, (i)
b . 1 @ I \V/ : . | cor .

8 AR ERRG (R4 NG o0 DR SEbS: TAR s GOV i
activpigs Hvle(y)Each de veseptor eonddinsan extpuesdiulap domaing(tigarat inding), a

oGO SIS A Y RREAA iin
fthé R eHet i . i id i
O oD ol ogy 2001 1 Ty P e gt sienl
transduetiondiatieyayBl e nunber of |iterature documentations
li i» . i i i . . h bl.i ed. ,
0 Tl SRR GO s

criticalifcs itlcbembieenasdevemd Susyedl efithiese ¢diis. AghakttemBrynic role for the
expression.is increased in |ate stage prostate )
Trk/negroteapfin a3 (ot RADREY) HPYsYH Bmainsdn Auestign aHepre giereports showing

i e N
(Patapsutiasy, s etodl Clirkent Opinion in Neurobiology, 2001, 11, 272-280).

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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receptors as well as their cognate ligands are

up-regul ated in late stage, androgen- independent
WEe@sist5e0 cancer. There is additional evi denceP€Tr&@B2006/000513

these | ate stage prostate caleer WO 2006/ 087530

PCT/ GB2006/ 000513 -2 cells becone dependent on the

cells'Bekohﬁe degphd@ninth@Xidnduedtrdphf] dxiSFor YﬁeYla_J,urvﬁFzﬂeTﬁéero?e Trk
|nh|b|tors may yield a class of

mhlbétﬁb‘p‘f’@é visld selass of gpepferis-dndising agpts Spacifimdr ogdmgen- independent

T

r eBetlterinbtes Watylreaienah&mtﬁrb@% shb@t tHAY 6Ver %PreBsion, cét@’uvauon
ification and/or nutation of

ampﬁ@“\ég té"&@ P%W@E?tw Pﬁ Tdes pisrasioriaiedewish secaeteryryaast (:@am_oma (Cancer
Cell, @@bh 2,3892767 col%ﬁe%tﬁzg%c r E%a{igélg%?l SEAE ook %’odsgé b49) and

al 'Sci enc?@ and ovarian’c
ovarlgmgmqugﬁhaw@oneB etlal @znmubﬁbno@aﬂ?@.ﬁfmmgmﬁ ®b22@3@%9 9,
t ective Tr
B R BRB0s B el SR e B Copbion s

CEP-@EE’ @BR-70 331%3 1 Gar Q’EmcePRe?etaré’l 15691691 » &%lzgnd other
1999 59, 2395- 2341) and other 10°in oI otarbazol

1ndolgppgbm@a@qm (W0343883 asTT#k inhibitbist Bveas showmviimt ERBVF01

G I e

offered bmee dffvaty esmpdrd 6 ndHRNRGEEH alvht. fGla%Banﬁm'i@eOdisclosed
al one, d axoSm thKline disclosed certain oxindole

ertamiiniecomRoundk an ik |nmlblmr§ i, WOQRS804TUarsl Wie)220513. Recently,
Japaﬁ’@@l?a%géé%ocyc E(l)l Icon‘(]i gﬁlffcaq% poﬁg(gort g 1@}5%1 ozrgI y!

condens
(JPZQQ;??QIK&ZM:LGS?A) In addltl on to the above, Vertex

TRAREER R Bl Yotk Sharmaseelcals have des00aepyasole compounds
as mm;a&@ 37 8BKMDA3ARE Letd Iy W@ozs%@?off 6%:2‘7893&'/@/3)030271 11 and

Ast r aZeneca have reported pyrazol e co
WO20043 18l ¢ oans] AsjeaZisneca ha@ reported pyrarole k‘omp&md(s WO O3B 3SYgainst

IGE- ?Qec§ YO @Y@Qﬁ“gl%ﬁm' on In accordance with the

pres TRFe appl i cants have hereby

Summawoﬂﬁeadvmml pyrazol e conpounds, or
phar maceut i ca acceptabl e salts thereof, which

pd8gecadancg VWW%@ gresenifinvsntion.theranrilichnty havechesely discovered novel

I|f i.on and/
pyrazg%g%%g%{&g{i%/ c(:)i" ﬁ?@ﬁgﬁé&fealﬁ?&ceg@ﬁlg es?l?s tglglieo Ivﬁs’c%%s?sa "[OIE kinase
1nh1bmm1yfwtis1t3o{1nd are atcoedihglgfust e for uheanarti- pRlifdd@ionedior pfoptotic

vention also el attgs to. processes for the

(SUCh,fflg ﬁBE FRRGE LA ITE APdmopethod o thegtRRii R §ie hyiman or animal body. The
invenBBA BB ¢8Ik} gﬁ%ﬂoMes@é‘s%Pﬂﬁ%eﬁm?ﬁltJré ok RS ﬁ?l{a]lzolg Qomgoltmds or

phar maceut | conposli tions contal ning
pharmagenticalls ac¢eptabicesattn thefend} torphanhacestidat amram sitidmeIcobiathihglthem

f [i.f t nd/ Qr
and 1 I BES Y P Pacn B pr RS PHRD burce bRarSustomotan

anti-pi@liferation and/or proapoptotlc 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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Al'so in accordance with the present invention the
appl i cants provide nethods of using 30 such pyrazole

W@ oovposnseEs, or pharmaceutical ly accept abl e sal PGI/GB2006/000513
thereof, in the treatnent of3-cancer. The properties
of the conmpounds clainmed in this invention are

tumaX ped le@klerhia), fibr@frolifthatie ahdl difft@eritiaBidé ABRBIdeRS p@rﬁﬁ@%ﬁeumatmd
states associated with cell proliferation such

arthiglign kapas: (S§alrcpalav®ez@@svom75@@e m@rqmgmmmlss attgroma,
e ISR USRIy RAE Ot 3G g rsrmstion
boneahsdasestand ocilapdisedsss with eetimal vésaamgbﬁaﬁan acute and

F n]ilc neﬁggi at hi eg at heronm,. atherosclerosis
gitermor w%n XS Bh%ﬁ%lt@?@é%éﬁtablﬁémsethaﬁaf of the
1nveﬁt'i’61f3£}b expdiddaBmrRE %lue PP Zﬁegﬁ&ﬁ?&ﬁir gl@qa)ﬁgg ncers selected from

di seases with retinal vessel pro
congenital Hibresarcomat inesadagtio maplspmey mpdudiielipamybdutahlyyloblastic leukemia,

O R R T ML TR TR -
hepapgceitilyt, pshdrec, EAVEET ans&! E@Ih%g s, Ifégﬂg)‘?arytcﬁﬂi Kapos1s

fi brosar coma, nesoblastic nephr ong, mesot h
sarccgeq,toeramwaggq:rabqea@ chegek éneluding mmt@'y Ibyaaptmyetrg colorectal cancer,

posh S Ay O 5 G0 5L A0S0 SS30PDIEE) e, o

canceﬂmrs,maﬂmngﬁngmmmsamr ol ssd1Peel, lu@PaRks(StY.C), gastric
g aéftm ovari an cancer, breast cancer including
cancg he adynepk eancer, cefiad eancer dyraphosman thyzeid cancer instuskngpapillary

thyrcﬁ& E&?gr 'ngl%htﬁgirl&ga Qﬁ% %‘grﬁéerﬁl?f a@ﬁéu%r}/y ga%ﬂm %‘Iifce? 0 al‘g{ cancet,
colomeﬂal cdngery pnmtadxecran@é&ﬁﬂ(ﬁ)ng amdersﬁw(DL(C @hd SCM}; nfba@pﬁﬁcularly

CLC ric head and neck cancer, renal
pros%‘as?ncc?@%éjr; ﬂf&?&m%“ﬁ%flg’choame% CORE. ProgtRisLanessi | | ar y
Detaliled ldeé Gt dmCdiTthe fR2ALIPE! | oM and | eukaeni a;

partrcularTy ovarran cancer, breast cancer, 15
cofesadingly, Bermresent inversioatproddesceecongmuing of foromiecd): -
NSCLC and SCLC, nore particularly prostate cancer;
and nmore particularly hoNn:;mé refractory prostate

cancer. Detailed descripfi onNof i,nvention
Accordi ngly, the pr% ent\on vi des a conpound
of formula (I): N:X1|s R N Xa , X3 R2 RL |

4, NRs R"'S 6 X3 R 2 R

=

R\ﬁR

(R7),

)
wherein:

R' and R? are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.salkyl, Ca.salkenyl,
Ca.alkynyl, Cy.ealkoxy, Cj.¢alkanoyl, Cy.salkanoyloxy, N-(Calkyl)amino,
N,N-(C,.¢alkyl)zamino, Cy.¢alkanoylamino, N-(C.¢alkyl)carbamoyl,
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A C(R-)n 20 (1) wherein: RL and R2 are
i ndependently sel ected from hydrogen, halo, nitro,
W@ y@nos75Bydr oxy, trifluoronet hoxy, am no, carPOKEB2006/000513
car banoyl, mercapto, sul phamdyl, Cl_6al kyl,
C2_6al kenyl, C2_6al kynyl, C1 6a| koxy, Cl_6al kanoyl ,

NN—(ZI} @H&yk)@ﬁ@bfe{rﬁbw cll\kaﬂ@lg@aawmmm 0Qe 226,. @lsl_lkoxycarbonyl

Cl _6al kyl ) 2am no, kanoyl am no,

A L L Sl A C—
or heteArongle( gilx%%ﬁ! Igy%ir%(dzﬁhﬁé}:gﬁﬁqtly@fega{ &%%r%%) fe M?on% ly P stbstituted

oxycar
on c:hlb()lcbxﬁnda kI}/IIl’l))EBlep bMTWjAbrelﬂ\iNseﬁ%eﬁﬁidyylly) 2sithipd eV, moiety that

Cl. 6al ony] am n car bocycl or _heterocyclyl;
mtm&ﬁé;ngy PtI%%ElyﬁéL§tﬁ‘&E%éﬁ BéFﬂqpxﬁeE?F%/eéff b=her may be
OIOXI“ %%dd)b(%@%ﬁdebéﬁﬁﬁﬂ o %PLQB be one or fore R,

rein i f sald het er ocycly ontai ns an - NH
noRetalyd Rnaare irglepértdente selevgd fremdyytliapen) Hajo, siths i 4net, Bydroxy,

trlﬂqoﬁ%%grouE sel ectbed fr R9 Xlé% %%galg%la&l calkyl, C, galkenyl,
Ca. Gdlltydﬁpﬂl%lkbk}y G‘a%blﬁﬁﬁ 1r691khiwﬁ5)g9¢\n(clfg§1hq9y)arﬁ o O,

cyang, hydr ox trifl uoroneth oxi: am no, boky,

rd3liybydmin c@ﬂ%oylél@lrp)héfn@ylsal ﬁica@bamqml

@w%ﬁ%ybano% oy e QNS e 3L B8 2, G ik s a8,

N—(Cl_iaﬂhylbisylﬂphaﬁwyh (N NQGC L@aﬂkﬁﬁﬁlﬂﬂwﬁh@l r(Qp 6alky1sulphonylam1no
g car banoy) nd{ ) 2car banoy|
carbesy b’é‘TRky Lol g' i, wherai taéﬁi 1ndependently of each other may be

optlo%i%g?@%ﬁﬁ%ﬁlpﬁ%% yle &%( éﬁ?rgﬁ a}nhﬁ%ﬂﬁp 1 nt{%%%ll hetc%%;&:gl contains

an ma{ momw:thylt mﬁﬂ)gen Ry bebpmmxayly Isylbsuﬁfté’d by wienpiseleR3d diveh R';

R bl e By B R PPl haaf e

are sblecte@ @ lcedr@gyE IR, contains 15 an -NH noi ety that
nitrogen nay be o tionally substituted by a group

seR2endR’ aredndapenc entlmeheste&y?@no@e;hogﬁn byltj witre] dyyno, hydroxy,

triﬂu%ttgﬁ%t é)ﬁ/té%r?un%l gox BC b%ggr ngeﬁﬁ:sa%l od S‘glgh?ﬂ:}?ﬁ %&@lkyﬂascg galkenyl,
Co.calitythy RE 3ilkoxy) € RERERI,| 0 calRbeSI&E), - 65111(91)%%5 hal o,

nitrQ, cyano, hydroxy trifl uoronet am no,

NN-&%quggquar@gpb%mg;}qanox%@mwMﬁ ls@lkblare@ﬁbmoylm 6al kyl ,

NG R ok RO et B S oy

N-(CNgd.‘lk}(lBuIlp}ﬁmlob(y IN) F4(Gi gudkyl Gdul _ﬁ]ainlnfm,@ll gamyh;nlphonylamullo carbocyclyl
or he&g@fé: }aal @éﬂ?ﬁ@@ﬁdegep@en@l togé %1 ot cler)rggy ll;ebgpr’[%nal’ly substituted

on ce@gorﬁﬁyl' KﬁB(MQﬁBIQQﬁYJ and wherein if said heterocyclyl contains an -NH- moiety that

nitrogen may be optionally substituted by a group selected from R'7;

A is a direct bond or C.palkylene; wherein said C;.,alkylene may be optionally
substituted by one or more R'3;

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

R’ is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C;.¢alkyl, Cysalkenyl, Cy.alkynyl, C;alkoxy,
Ci.salkanoyl, C.¢alkanoyloxy, N~(Cialkyl)amino, N, N-(C;.¢alkyl),amino,
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N- (Cl _6al kyl ) sul phanmoyl, NN-(C 1_6al kyl ) 2sul phanoyl ,
Cl . 6al kyl sul phonyl am no, carbocyclyl or heterocyclyl;
wob@ees133R5 and R6 i ndependently of each ot herP@EGBR®6/000513
optionally substituted 25 onScarbon by one or nore
R16; and wherein if said heterocyclyl contains an -NH
Cr. eﬂhalﬁtyj«‘armha,tN (O] ga[@g)earbmwbw WCI éhﬂé}lljzaarﬁéiﬁ@tll @P&%lé{b)a
group sel ected from di'r'ect

whegSin 33 (19} 2 68 M@fcérh@nxla!\’d(cmalmwm@myhay be.

NNggr %CFMP h or h’t & o ﬁ%‘f)gﬂ\%ﬂ er éc?’{g yRiyi i°4 Eletel%cydyls wherein

R’ magttero@wnmw substittiaii o oarbon lWiond Or MRS, hitBvhéreln 0988
h él §¥) tlonal supstituted by a %goup sel ected from
etepergely peontaingan -NH-wgoiehcihniniiregeninay be optipaally substitusd by a group
seledtéd frbmagdnet hoxy, am no, car boxy car banoyl ,
mer capt o, sul phanoyl, Cl_6al k C2_6al kenyl
C2 nea{),kl}; Rydr 3; Ghedal 1he)vy ues of R%mla}( dadyd same or different;

S aphapey g Mg oglion hen g%élmelﬁﬁtsé;fmh@wg@s, eyano,

hyd @ﬂ;ﬂﬁ@bh@ﬂﬁ‘k AdHhing, cabbdx! Yy
Y rﬁlﬁy(a 6al kyl )‘lﬁcar1 an‘igg lc‘ia@géw K 1? S %ﬂ%pham"r‘{l Creallol,
g

Cosadkenyl, £2.calkymd| Qoea»}l@ew kanpyl( Ci. 6a@sanbylo)<s,uv1oﬁ muwuammo

VB DB e GBIy e "

N,N-GPL aaﬁm)lzwbmm,t Ci;dall@ﬂS(Q’)a Whérbiar Y 6 aecpgamysarﬁ&gﬁl
o{ |n if said 5 heterocyclyl contalns an -
NGt 51%35“(1 ot ¢ N Emsatiayl)-Bepleme B G- daycyéﬂulh@vnyl@m@b by
2 ;O il 3
o NP SRR Tl & DR S 4 SRty of

eachl%_ﬂ&r nRyShe d@hﬁnal@l&&bsmdte%ﬁ cafhd)nihye)nle g ﬁﬁ)@é’lﬂé”n thd'wherein if said
het qcl'fed from 1:1 cyano, hydrox )
Ry AT SRR - eiPbyohataidssR hach apsionyly subetiisingihy, a group
selecied RHRNGY | Cl 6a| kyl , 10 C2_6al kenyl, C2_6al kynyl

C1 galllsox% o1l gal kan Cl1_6al kanoyl oxy, N-(C

1_BaIRyI REnRNoR” ayd e (a@ md@ahdgnﬂ)y%m:ted frof Cy.salkyl, C;_galkanoyl,

Cl.sahiﬁgkﬁﬁ)%g @g%@%ﬁ?@ég%@f’g Xga&%rﬁsa(q%ﬁg“%%’il’n ais
N, N—@idall@l)cﬁbaﬁaylkbéﬁmgfﬁlbb@z%l/dxycaﬂﬂoﬁﬁ Ber8Y Ttk )phhARAPIAY 1; wherein

(le Hal kyld 2sul phanmoy
P1 &Rl sﬁ%ﬁw laﬁmadenﬂmf @@@y@hw m@pbe opgionally substituted on

carb&]p%ﬁ@g@gy&byé R23-; wherein R8, R13, R15, R16, R18 and
mdepend%ntly of 15 each other may be optionally

suB&tandR éareandmnmmmyleouee fioin hab,enifrd Ay afd) dlyﬂﬁﬁlyel n
d heteroc }y iﬁrg,onta ns an -NH npi et
N 6

trlﬂtﬁ?f({f?%g‘@ﬁ’ AR, 2 PPy s Is8%aptay §1élghzg§)o3g ér @u?yl Casalkenyl,
e ndany 1y earaaiodl (ki eyt S B o, 1 ©
N.N-(61, o kb Ryesioy yPrapikepostinisel NelCyalkmayomeydr bamoy |
N-%1(6g1k%fl)26c%lrbl§1¥nc)yiaél-sglﬁofg(())a wherein a is 0 to 2, Cialkoxycarbonyl,
N-(Cy.alkyl)sulphamoyl, N, N-(Cy_salkyl),sulphamoyl, Ci.salkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R* and R* independently of each other may be optionally
substituted on carbon by one or more R?’; and wherein if said heterocyclyl contains an -NH-

moiety that nitrogen may be optionally substituted by a group selected from R%;
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20 NN- (C _6al kyl ) car bamoyl, benzyl, benzyl oxycar bonyl ,

benzoyl and phenyl sul phonyl; wherein RO, Rl4, R17,
WRIB6/08E30 and R25 i ndependent|ly of each ot her P&lGB2006/000513

optionally substituted on e@rbon by on or nore R26;

R24 and R26 are independently selected from hal o,

ni RMYOR' yedhand Riﬁ%@maepeﬂdémw Mc@é@ﬁr&ﬁ’é)ﬁlre@mdﬁﬁ -0-, -NR%)-,
ar boxy, . car bano 4(Ter capt o, sulg am) | 6al k yl,
-C(Ba Eéli KGR, -C K&B 6-al-$(§myl -SQEN( Mmswa )soz- wherem R”, R®,

RY &” AR haRRly SRttty 1 bRon G oS 8 Ffo. 2

1kyd:1¢mied franthallo, nithe, Nyzﬁrﬁ]-h@cﬂjoky |t} GeoRRARY trlﬂuoromethyl
C16 éOavvhereln isOto
ammeicaé oﬁﬁf gqngﬂngﬂercapqq, p(lj)hag@yp(yp;tbm quglqmqthomg\ptb@(y, acetyl,

acetc;ky(sﬁkﬁbjlla)n%ﬁé‘ | e@ﬁ}@%ﬂgiﬂo dlgettﬁ@%rh%\%)\;&eir% h Pﬁ%@ J1a H’%ﬂﬁ’i N-ethylamino,

car ocyc y ter ocycly
acetyllarinpeNeaethylparbameyplc N-athylearbarayy pd, Abpiniahgtdrbarbyl,

N B et Bl e B SR TGt e ihiohatediy solphiny,
R s R R R R S e
N—metbylﬂllmhamg}g,, Nitylsuiphampgl, 4% b- -dimethylsntphatbyl, deV-dittiedsulphamoyl

or N- f”?ﬁ?@,g‘f %ﬂ‘%ﬁﬁh’hbongy R}Ecgu) N F%?q s, f:(soo)zN( R32)- or

ssﬁa«zed frWﬁ&l‘l%hlfkyRZQ%aIMyl d?%&lk yIS3iphand, Bﬁé?aué&ﬁcarbonyl

|nd ntly selected from nor Cl'6
carbagnqyd, 1@@! éﬂﬂg’y}f)CP@a%@Vbé\él&ﬁCf c&ﬂml}mﬁ@mom tbpmzyldgeamdpxycarbonyl

b ana omet hoxy, trifluoronethyl, 5 am no,
eanS‘)Yl éﬁen}@%irl%ﬂolﬂ L , mercapto, sul phanoyl, nethyl,

ora Iéiahyaqeunmllycacyeptﬁﬂdﬂ ealtythe]aoﬁt yl, acetoxy, nethyl ani no,

t .ani det h |
N %{lﬁ.ﬂ‘l lyes Hﬁﬁ%/aﬁaag?e SEQUDS gplgl}%nggl 1nn fQormula (I) are as follows. Such
Valumﬁwsﬁérmﬁproﬁliaﬁé Wh{:%{ pordl e%’ YRFTRY befinitions flalms or embodiments

N, N"di net hyl car banoyl , car banoy
definggl hereinpetone @nlrmln@ﬂdmanoyl met hyI thio, ethylthio,

nEII;‘wh% a?&%gﬁrﬁ?% c‘rﬁ?ﬁW %éﬁkg Q’fﬂ éaég‘%t?ﬁb'g:ar bonyl, 10

N-Rreits bylbated poamythy, Noptdpwk BAPERIGRYbyl.
NN-2d| met hyl sul phar%yl P O%L d}Zt hylébgﬂuclﬁghanoyl or
II?WT-OEPIM hyl sul pham)yl ; and R28 is selected from

C 6al kyl sul |
1&‘233,: koxycgl]dgg #W%éé?%egn%% ,h rogenpg' H(yl, Ci.¢alkoxy and

Cc1
carboNycélﬂ 6al kyl )car barmyl NN- (C1_6al kyl ) car banoyl ,

benzyl bonyl benzoyl and
pﬁgrﬁy?rl Fh Pe di%t Yo%elegt@rfa?méﬁ%%amtbyla@@@r@pw and
cyclo§ﬁip§rlthef eof Particul ar val ues of the variable groups
confained in formJIa (I') are as follows. Such val ues

m§5§' i eQEs edndif end Xappe mdepentientlydeldrtainfyornfNEhe
i nistgons or ,enbpdi me deflped
b g 821‘%? énd%p pey ﬁeé?cliﬁfgom ZUR- and X7 N=,
Xl and X are independently selected from =CR'’- and X? is -N=.
X', X? and X° are independently selected from =CR'’-,
X!, X? and X° are selected from -N=,
R? is selected from hydrogen, cyano, carbamoyl, C;.¢alkyl and Ci.salkoxycarbonyl;
wherein R may be optionally substituted on carbon by one or more R'>;

R" is hydroxy.
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Rl is selected from Cl_6al kyl, C1.6al koxy and
carbocyclyl. 20 Rl is selected from nethyl,

w0 s@pogpsexy and cycl opropyl. R2 is hydrogen. RIT/a@Be00RA00513
are independently sel ected f7em hydrogen, Cl_6al kyl,
Cl_6al koxy and carbocyclyl. R1L and R2 are

i NREpesreRt fonsky @6tad cﬁefn@%dﬂdﬁﬁﬁg%eth??éﬂ%ﬁ/ﬂlethoxycarbonyl

i sopy opoxy and 25 cycl opr d X2 d

Whelﬁsi l@ay hel eﬁ&m@nw@st@w en @eaqu bioneer mokR'and X2 are
ge y selected from=CR10- and X3 is -N=. X1
% are ‘ndependent |y sel ected from =CR10- and X2

i sR Nselectéd frofPhpitdgoiandr@® shIRgERRadRm Maypbé @m@qn& E@Rituted
30 X1, X2 .,and X3 are selected from-N=.

OncaggRl@f%]be?rrlB%e A drBfE#n: cyano, car bamoyl , C1_6al kyI

anﬂ”qg.h bgsoxycar bonyl ; wherein R3 may be optionall'y

sub;tltute on carbon by one or nore R13; R13 is

hyRr mﬁylecwd)fmﬁOEYdmgdﬁs Oy dAQT¢arRRN66/ QO] By droXymsthiyBand

sel ect ed, from hydrogen, cyano, carbanoyl, nethyl and
meﬂ Clg&? rbonyl wherein R3 nay be optionally

SURSLsistldt1ed 1 R13 is
h;*”fsj%:;i o0 00 BAFDRU, SRty Il U 15,
Whir & i\

ermylenﬁ@d@}ﬂyu stestedyiranubydrogert, dlo, Eyann, cabdmoyl,

C1.6a§<éfll and'c H6afl s o %y&g\éﬂeregﬁnaéﬁjlg ﬁr@gﬂ%ﬁeﬁ@iﬁ Wp ,osher may be

opt1ohyldiymb$ﬂmtdd>dn@ﬁ§bnhyeéﬂw%h€cﬁféwhy| R3 is selected
from hydr ogen, net hyI and hydroxynethyl. 10 R3 and R10

arR il %Fé‘?fé‘?dd%‘?mlfy By carning and Gnstijanosgerino.hal o, cyano,
TR A
carbanmﬁyll,anahjflyanslwlﬂmbftarbe@l pwhe:ram1l1{?ranh)R16 Hﬁlepéndﬁﬂtﬂ}eoﬁa%h other may
e ol R R e and
seRég4 Mec&éd’f%rﬁ%?ﬂ&%? Naminb YR4 chb [0, cyano, 15
carb , et hoxycar bonyl; wherein R3 and
RIR anqldéﬁ @.rqjgde@pe;ad@ftly@abhtedtﬂm hydrggen, halo, cyano, carbamoyl,
Ci-salkyl and Cy.salkoxycarbonyl; 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, fluoro, chloro, cyano,
carbamoyl, methyl, aminomethyl, acetylaminomethyl, hydroxymethyl and ethoxycarbonyl.
R and R are independently selected from hydrogen, fluoro, chloro, cyano,
carbamoyl, methyl, hydroxymethyl and ethoxycarbonyl.
R' is selected from hydrogen, halo, cyano, carbamoyl and C;.salkyl; wherein R'® may
be optionally substituted on carbon by one or more R'3;
R'? is selected from amino and Ci-¢alkanoylamino.
R is selected from hydrogen, fluoro, chloro, cyano, carbamoyl and methyl; wherein
R may be optionally substituted on carbon by one or more R'>;

R" is selected from amino and acetylamino.

R is selected from hydrogen, halo, cyano, carbamoy! and C;.salkoxycarbonyl.
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be optionally substituted on carbon by one or nore
R13; R13 is selected from hydroxy, am no and

wa@e@wbyps7ee no. R3 and R10 are independently selBCI/682006/000513
from hydrogen, halo, cyano, -8ar banoyl, Cl.6al kyl and
Cl1_6al koxycar bonyl ; wherein R3 and R10 I ndependent |y

of Rébiskelottae Erol’fﬁh’ycfﬂ@genZQu&ﬁt ¢H6R! EYand Urebdrhdill 8HetAfl, aminomethyl
carbon by one or nore R13; wherein: R13 is Rydr oxy. R3

and a¢etylpaninomeghyilndependent Iy sel ected from hydr ogen,

fl gorQ,
6 RS0 XA, SRR T e BAER) o
RSRéliﬂjhyrE:t(ﬁgmre [ ndependent |y selected from hydrogen,

fluero, chloro, ano ar banmoyl, neth
gr ﬁ@ w&ﬁ%{f in sgd @pn@nai sibstitusatsfargslected

fronhwd}gﬁ&ewal o cyano car banoyl and C1. 6al kyl ;
V\,herel n RI0 may be optionally substituted on carbon

by Rdpaed Bf amn@pém&ntmalemsd §1@hehychdgénrojrﬁlaﬁllkyb wirebin R’ and R
. 6al kano ted from hydrogen,
indepriSRly LD P Bip s ool IR ORGRYR OV ARE PEmre R

whe2$h:R10 may be optl onal |y substituted on carbon by one

or more R13; R13 is selected fromam no and
ath Vs &HfesY. R10 i s sel ected from hydrogen, hal o,

2000 5550 BetredBicr sobu EA BRI mendbletm aphydrgimetty

hyRF ageR’ afel indgpendaiily GelRcted Yl@ﬁphyd%@ge?ﬁaﬁ‘iéﬁiyl oﬂl@}dmymethyl
a OWEI:FF and acetyl am nonet hy R10 is selected
éﬂé m hydrgee, I%hl}df%hyléy &M@roxﬁﬁlﬁﬁlﬁhoyl and

et ho optionally
SUE‘SE‘%VS?%?% m By o -0 0 EParoryE oo
suB&is seleetetlSroan hy&egﬁcdnderdxymat}qﬂ.e or nore R5 R5 and

R6 are independently sel ected from hydrogen or

C1R6 e}wlf %herei n R5 and R6 independently of each

ot Ak 2 B¥ctdn@pti onal |y substituted on carbon by one

or nore R16; wherein: 10 R16 is hydroxy. R5 and R6

ar & is fepleyldes thereie bad Cedalkyloms iy beo gptignattg tshiydtituted by one or
morekh;yl or hydroxynethyl. R5 and R6 are independently

sel ected from hydrogen, nethyl or hydroxynethyl. R5 is

selds uditedtrbomi by dn 9gRylendT®itRMin s#d 0y LalR¥lene may be optionally
%/dr oxymnet hyl .
substituted by one or more R'®; wherein

$is hydroxy.

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

R s hydroxy.

A is a direct bond, methylene or hydroxymethylene.

Ring C is heterocyclyl; wherein if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R'®,

Ring C is carbocyclyl.

Ring C is carbocyclyl or heterocyclyl.

Ring C is phenyl, pyridyl, pyrimidinyl, 1,3-benzodioxolyl or 1H-indolyl.

Ring C is phenyl, pyridyl, 1,3-benzodioxolyl or 1H-indolyl.

Ring C is phenyl, pyrid-2-yl, pyrimidin-2-yl, 1,3-benzodioxol-5-yl or 1H-indol-3-yl.



R5 is selected from hydrogen, nethyl or hydroxynethyl.
15 R6 is selected from hydrogen or hydroxynethyl. R6

WO g0obysiisegen. A is a direct bond. A is Cl_2al kpd'BG82006/000513
wherein said Cl_2al kyl ene may-be optionally
substituted by one or nore R18 20 Ais a direct bond
or Rzlg Qad phehel gyriM%ﬂﬁi,B-b%ﬁidﬂi@él-g%l%y h BnRdsELyPe
optionally substituted by one or nore R18; wherein
R18nECARIHYYy. A is a direct bond or methyl ene;

wh I A SAl 1. 2al kyl ene may be optionally
sug\iﬁ‘?ﬁ@gfaﬁrg one or nore R18; wherein 25 R18 is
hy Birmex§ is gyrids2-gl.di rect bond, nethyl ene or o
hy%ﬂox met hyl ene, Ring Cis heterocyclyl; wherein if
3 sa gnég%pyg F‘l)’il' contains an -NH noiety that

ni RiOE R ¥nidf-@Ri.i onal |y substituted by a group .
sel ect ed I%S?orﬁ R19J.9 Ring Cis carbocyclyl. 30 Ring Cis

caRbscsgtsicted fmm halbend € gdliy]; wReregn K inay pbeptidnally substituted on
I dyl rigeodinyl. 1, 3-benzodi oxolyl or 1H-indolyl.
carb%%/%o% ?rs'gérﬁ’ y’IV,VE%ffllhi dyl, 1, 3-benzodioxolyl or
1HRFNgahy! . Ring Cis phenyl, pyrid-2-yl,

pyrimdin-2-yl, 1,3-benzodi oxol-5-yl or 1Hindol-3-yl.
10 WORb s oS0 Aamoeed 0Bl ovsezin RomRy hgogidmsllpkenyityted on
-2y 28- .odi oxol -5-yl or 1Hindol -3-yl.
carb%?’rﬁj g%?z?rsdjgﬁél}}y’l&l?%léﬁg Cis pyridyl. Ring Cis

pyRIdsPuyto. 5 Ring Cis pyrinidinyl. Ring Cis
pyrkmdin-2-yl. R7 is selected fromhal o and
01{_{6}9]1?}%?'; wherein R7 may be optionally substituted on

_caRbglr{rigﬁmgHﬁlgﬁ]aﬁﬂﬁogzo; wherein R20 is halo. 10 R7

is selecte oro and nethyl; wherein R7 may be
15 opR] trfhiory. substituted on ‘
nis 0, 1 or 2; wherein the values of R’ may be the same or different.
nisOor 1.
nis 1.

Ring C, R’ and n together form 4-fluorophenyl, 5-fluoropyrid-2-yl or 5-
20  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
25 (I) (as depicted herein above) wherein:
R! and R? are independently selected from hydrogen, C.¢alkyl, C;.¢alkoxy and
carbocyclyl;
X!, X* and X are independently =N- or =CR'?-;
R® and R" are independently selected from hydrogen, halo, cyano, carbamoyl,
30  Cigalkyl and Cy.galkoxycarbonyl; wherein R* and R' independently of each other may be
optionally substituted on carbon by one or more R'?;

R* is hydrogen;
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carbon by one or nore R20; wherein R20 is fluoro. R7
is halo. R7 is trifluoronethyl and fluoro. 15 R7 is

w0 baweng7s3m is 0, 1 or 2; wherein the val ues of PERIGBR)06/000513
be the same or different. =ikOorl. nis 1. Ring C, R7
and n toget her form 4-fl uorophenyl, 5-fluoropyrid-2-yl

or R5an®R fiﬂeliﬂde%ﬁﬂddnﬂ!y délBctéd Fom l%’d‘i‘&ge@ or &Y. sﬁﬁﬂ therem R’ and R®
f1 uor ophenyl . R7*a

ether form 6,
mdel?@g@‘@t Heof qagh athst may be @pgwnachly Eulystltuteckpm gan‘@pn 557 oamdr more R™;

di for
f i cireetHoll o £ ARG WREISRSH. L o Sty e pPtihally
subsnmtqdmyrrdleafrrﬁdjeml’i a 25 (1) (as depicted herein above)

vvh nd R2 are mdependently sel ected from
F?CR%@CBQW% heteracsshilkoxy and” carbocyclyl; X,

X2 a = o
A Fastoedin F@*g BERSE o, SR B opdF Sy e on
carbtvab)battmgﬂmo@(l{ 71 6a| kyI and C1_6al koxycar bonyl ;
e P]gpntl of each ot her may be
op’il eqqglqRé ??}ﬁ’éefq tvé gﬂ aPBY Re HiF Bie o ditfpent; R13;
RIR 'S RUGiasm0n NBRI0BABRIE P @g@gﬁéooom -10

are i ndependently sel act m hydr ogen or
ClR%amxdrOX)oiherel n R5 and R6 independently of each
otﬁs e optional |y substituted on carbon by one
% >Ais a direct bond or Cl_2al kyl ene;
vvhle?oés; halsgi d Cl. 2al kyl ene may be optional Iy
substi t yt ed by one or nore R18; 5 Rng Cis
or a pharmageptieally Q?PCH’S@QI@%E%I@W R7 is selected fromhal o

< Ugh Tk %?lé?ﬁrth%?%&t 3¢ §x7e 1@?%1‘(1%? tﬁ) L onal ldg%a cgmeour%fi of formula
(I) (acdegictedthercin abdvepwhedeires of R7 may be t he same or

di Iy defgZt dre independently selected from hydrogen, C;. salkyl, C;.¢alkoxy and
carbocyclyl;

X', X% and X° are independently =N- or =CR!’-;

R? and R' are independently selected from hydrogen, halo, cyano, carbamoyl,
Ci.¢alkyl and Cj.¢alkoxycarbonyl; wherein R® and R'° independently of each other may be
optionally substituted on carbon by one or more R">;

R*is hydrogen;

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'S;

A is a direct bond;

Ring C is carbocyclyl;

R’ is halo;

nis 1;

RP s hydroxy; and

R s hydroxy;
or a pharmaceutically acceptable salt thereof.

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

(D) (as depicted herein above) wherein:
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methgsyiag

and dcaiiégpeindmn

R13 is selected from hydroxy, am no and _
Cl. 6al kanoyl am no; 10 R16 is hydroxy; R18 is hydroxy;

woR®6/0875Bml 0; or a pharmaceutically acceptabl ePGHIGB2006/000513

thereof. Therefore in a furtHer aspect of the
invention there is provided a conpound of formula 15
(1R {sasledrfifaine theltgl didprafoky @hd Whdbsiopyl: R and R2 are
i ndependent |y sel ected from hydrogen, cl 6al kyl ,
c1R6kIwgisgeBnd  carbocyclyl; X1, X2 and X3 are

in eg@a}% 1y. .= = : and R10 are

i nd€pen g%l%ﬁeé@egg{dggt%lg’mb y Ir{og’en, hal o, cyano,

caRbmmolebted ZdnCiydiagdty bymoglcaeBarbey] kasthgR hhewy)methyl and

wherei n r@ and R10 i ndependently of each other may be
eq%y;y substituted on carbon by one or nore R13;

R4R 10 " r ed .

From by saanon TR e P AR ptyf B Eninomerty!

1tghlyl; of each other may be optionally

supsti.tyted on carbon by one or nore R16; 25 Ais a

di elc?thyalf)%&?’ Ring Cis carbocyclyl; R7 is halo; nis

1; RRb3elieste FdhOMydro@nd medi 1 1os L{idthy 0 @ _

phay maceut i gal I )ydac%iﬁbt agllge’%ilgyl t ?ﬁ%ﬁe@? h%'lzer efore in

a Ruﬁﬁhléeteé@pgczycbegqnm hydoaspimiethyl;t here is provided a

r I as depi cted herein above)
B T YA AR =
seRimgtea pheoyl) pridiglyl, 1, 5beiZ0nxyl-83dof VRliamioml ;.  R2
Is_hydrogen; X1, X2 and X3 are independently =N or
= tritlgezomethybpncbfleqios r om hydr ogen, cyano,
Caf R 2 Wﬁ&]{éﬁl the QXIQLE@W&Q}}’ be M%anR or different;

met hoxycar bony

or a pharmaceutically acceptable salt thereof.

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

(I) (as depicted herein above) wherein:

R'is selected from methyl, isopropoxy and cyclopropyl;
R is hydrogen;

X!, X% and X3 are independently =N- or =CR!’-;

R? is selected from hydrogen, methy! and hydroxymethyl;
R* is hydrogen;

R’ is selected from hydrogen, methyl or hydroxymethyl;
R® is selected from hydrogen or hydroxymethyl,

A is a direct bond;

Ring C is phenyl;

R’ is fluoro;

nis 1; and

R' is selected from hydrogen, fluoro, chloro, cyano, carbamoyl and ethoxycarbonyl;

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,
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R10 is selected from hydrogen, fluoro, chloro, cyano,

carbanoyl, nethyl, am nonethyl and acetyl am nonet hyl ;
WQR2006813y@r ogen; R5 is sel ected from hydrogen, POEGB006/000513

ethyl or hydroxynethyl; 10-86is selected from

hydr ogen or hydroxynmethyl; A is a direct bond,

ety figher MpebRanIBitN (BEE is Ilﬁooﬁle@Ekéngg fﬂgﬂs,'& 13,21, 22, 23,
%/ri d-2-yl, "1, 3-benzodi oxol -5-yl or 1H i ndol-3-ylI; _R7
24, Zpsortélﬁiqr labpomasehijdallsadceptapds wit thereef. 0, 1 or 2; wherein

th be the sane or different; 15 o

a AP ] elffodaBs bSed Mlenfion s S Srinpp ARt fiformula
(D), drra phafrhiadeb¢al g Spegiatdd sdlitBeredt €sttiseAs b kR alenr OVi ded

a conpound of forrmula (1) (as depicted herein above

whB @) #iditkena) embedimeridhe prsptueicn pn progisiss esospoumdiof formula

. GAHSERGEM b B BN R 30, 8 1, Ry st
for ubg tir thg erhibitien bf Trkeaetivity.dr oxymet hyL; I R4 Lsdhydr ogsﬂ; I

R5, i Lected from hydrogen, nethyl or hydroxymethyl;

Rahi & %@fwﬁ%rn%@ﬁm%gf BGaTH PV oRyon BRYIfSE APPIIPOBI0f fgrmula
O e LR e T TSNy icament

for u@é/imb,e treatrisahenyiropindaxds biboapcer bonyl ; 30 or a )
h ical l bl |t f.hereof. In another
A IR ar T T

formulaME)) bt @ phafricaticaldy 8ccePlablealt HeddH £% uSY indhe manufacture of a
pharmaceutically acceptable salt thereof. WO

medisgipentderssyon HeTreaBretef 0avs1 Rl a warn-blpoded animabsuchsis ewin.

L sy o 85 SIS FHTRGES s
formakaq@p bab praraakéutically eakptable sab tiagelif! fop 0 inghibedhi@PBlure of a
meditcet.]n%e trfgrs l?srcl,tin itl{zevt%ggcrjagr?c orrJ E)?o\llaihggiisaof %grg%?su(rs]glic? ’Iunio?sr grlljc{ I%ukemia),
fibroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi’s
sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial
restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and ocular
diseases with retinal vessel proliferation in a warm-blooded animal such as man.

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 production of an anti-proliferative effect.

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

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

In an additional embodiment the present invention provides a method for the treatment
or prophylaxis of cancer comprising administering a therapeutically effective amount of a

compound of formula (I) or a pharmaceutically acceptable salt thereof.
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(1), or a pharmaceutically acceptable salt thereof,
for use as a nedicanent. 5 In an additional enbodi nent
W0 b@efsr3ent i nvention provides a conpound of POY/GBR@6/000513
(1), or a pharnmaceutical |y atkeptable salt thereof,
for use in the manufacture of a nedicanent for use in

t hén amnidditidriad Bmbbditielst the ptesehtiinventiod Provilibs tai rBstBdd for the treatment
odi ment the present invention provides a_ conpound

or prophy BRI sanceuS)(solksirtualomﬁxdd@é@mla)e Eibroprofiferaiveatndedigfgrentiative
dlsofcf%?sr Eﬁfrlasm %eﬁﬂrﬁﬁt s "R s?ggéfE& 012808 %{pﬁ‘lgrﬁ%ﬂ e and chronic
ruse’ int etrea nent or "~ prop y’Iaxs
nephrnpemlmesaddletomm athemsbhcbsms atteridh eeSWnesle natutolmmmb idigeases, acute and
j for nmul a

d of t
ChrOE{?s?H\ﬂ/ﬂﬁEe%aﬁ?lg %p”ﬁé’ ngeaégm Cé‘ g iseasep, &ﬂ@dﬁtmqi é’FSSE's@Ollf?fatmn ina
warth{HodRa lelﬁfii%l Wi Rfmh ¢ 1nls%h(rjlg &hdr nglfetuﬁ&llw effective
vvar m ani

treat ment of cancer in suc
amowﬁmf alcompauediof foronlal(Dertaguiarmeaveutidadly prcespeatie sarlnvthettaob n

d th f
o e B B PRG G e Bl e s in ool Prabides adfedfitof roducing an
ant1-bftﬂ1fél~aﬂv{=f ERedo frea Whrnd-bldbaed sAMRN suéiPds HSE ih Redd ¥ such treatment

treatment or. prophyl axi s of cancers (solid tunors an
whigheqerprises admipistsriggtoFaid enimal oe eletivd iafrfountofia eomipoand of formula

D, o S}ﬁfaﬂﬁéc%ﬁh@aﬁngrdcgea&t%le &ﬁte#{n%tf) idarthritis, Kaposi's

sarcona "CACut e “and chronic nephropathles

at hea&roarhhtuﬁiahﬁhb@dihﬁﬁtaﬁe Preséxttigventlbn pfovdeg A@hhsnmaceutical
aut oi nmune, di seases, acute and chronlc i nfl ammati on,
composHInIoPLiSEE avRmpoiad of forouln @b £% 8 Phogmageytically geceptable salt

theréb?stﬁgéth&rv@iltﬂ géa%ib ﬂaﬁnngco gﬁgmﬁceﬁﬂ%e BIRlRMG T r 8cipient.

In an a It resent’ | nven
pr bvardakhta)nabﬁpbﬂ)mmemh‘thé praseﬂtanve@ﬂl&m pmmda:s a pharmaceutical

o R RS RERLSBE. o b Rbir LAYt

therddF,Q0LthdrOMIP4t 1843t 1Y phaPa@ufidI Bt do¥&ptSHIE B&tier, ldll f
er@g’ |%k|ﬁorfal enbodi nen }It) t he rlesg’tntC tF‘pnvent%ff)lﬁr prggrlﬁgr exmplent o

use ifglhinhibation qfﬁfrbuammg/ Trk 25 activity conprising

R T L

compasition @n{prisingar co&lnpziihﬁd PR ulL@), loy a@ﬁ@lﬂ[ﬂc&mcﬁllﬁ atdeptable salt
I.n an additional enbadi nent the present

therqogﬁegﬁtﬁ%ﬁ“& Yusaskenephaempcsytieally acheptable satpien diluest or excipient for

use lﬁmgat&glmflcgﬁ&g adm nistering to a host in need of
such treatnent a therapeutically effective amunt of

a boapaiditebnaf erhbodinknt tbda presant iaveption preeies la@hhﬂn)!aceutlcal
accgdot abl e. sal t there an adgl ti ona

30
COMPORHH PRI ISHIZR (WOLR dof FR?%‘:‘A% @h opP & %rafeagelglq%%y RergPtable salt
therdoRQogdt BB tWABt leddf o ﬁﬁﬁﬁﬁ@ﬁh«%alﬁff ac@é’}ﬁé’rﬁé c&PEP rdilﬁérﬁ%]r e)émplent for

adm ni stering a therapeutically effective arount
use laébm@mmelmormphwlaals(qf)camera phar rraceut ically

polir B0 Er8BtraciReRhs Rt idnis v idens ol ok
compsétioRrionpéRigtd @inpRiuad bfl RFmala 8y, Bed phatnadcbgickllPatddBible salt
thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient for
use in the treatment or prophylaxis of cancers (solid tumors and leukemia), fibroproliferative
and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, haemangioma,

acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune
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or prophylaxis of cancers (solid tunors and | eukem a),
fibroproliferative and differentiative disorders,
WEs®6i0srsB®, rheumatoid arthritis, Kaposi's sarPRPORaB2006/000513
haemangi oma, acute and chrond4- nephropat hi es,
at heroma, atherosclerosis, arterial restenosis,
diseassh GicoreLang cli eRHBsmnaidhSHoRb distadel bR bulhridcasa¥alitPR inal
bone_ di seases and ocul ar di seases with retinal vessel
vessst Jolifes# i on in a war m bl ooded ani mal such as man
co | S 1Rl ster| er utical.lhy effectiv
armlﬂlg %{1 a%ﬁg%@ag %gﬁlﬁhﬁ) fpg?s%gﬁ 139%%)05 DFoV, dék a pharmaceuﬁcal
compbsitiomcamniprisiad 4 yorapagdtcditbenga(l), driesaehacelifically acceptable salt
a diti%nal,enbodinent the present invention provides a .
therepd; 1ogethey With allgest sge Rbarmassuticplopreceiphleicomiestdilent qriexeipient for
gsisto R 478! : [ f
e O o R oA B a B M quch as man.
anilnrah additiedd enbbdiemeatrthe presofit iavanioppuamddefa doniptuhd of formula
@, é‘rlne} %Igglﬁlﬁ%&ﬁgafyga?fggpgéﬂé gzlltllt %%g?fgé@q%ltigit salt %t&%roefoffrk acl:t?vity.
Pr o bl 8&difloml] @REBEIRieht G lpreseATROSHoh %\ﬁ@ég%rdoﬁiﬂ%%@ of formula
conpound of formula (1), "or a pharmaceutically
D, eiceptprapsentisalln accerriahle sdlt thermgétihensein tlie tetatthed st poopdylaxis of
Cam%par maceutically acceptable carrier, diluent or
excipient. 15 In an additional enbodi nent the present
| ne Al bdditigad eindedin@npiha pieseUhvdidion pRkRAs al dodtbound of the
a conmpound of formula or a
T

C risin : (), : .
fomb’i@a Ihﬂ%étigiﬁféﬁarqeytl%@a apeaRiible @éﬂthere@%ﬂ& awt in the disatmeent of cancer in
ot I maceutically acceptable carrier,
& Wi @8§%edoa?ﬁ§i1€?§?%ﬁ'?§§-or use in the inhibition of Trk
acin wm additiénal ambadidiehi tho pleserndiavkntentprévidespr @8gdUnd of the
' tion. provides a pharmaceuytjcal 20 conposition
forrrlg,% i olg iarp&glanatcsﬁtgc&&}ﬁ &Egﬁpt q@hjﬂ tger(sq)i; forgpse glpthe treatment or
propRPRKFRFRHdeEAlsbYd ARG A l@ulga%ﬁ,ti?), ﬁ%@ﬁﬂfferg QS BFrerentiative
. wth at | east one pharnmaceutical 'y acceptable carrier,
disogflers, psariasis, lélﬁulinpﬁol .I’ﬂfriﬁS, Kalpmi’@s sarchima,tnempinginmapdcute and chronic
neptfRIfE ol Ateedsefihis AR e ictosts gt eliseases, cute and
chroaferipflasfinagors boaeBReMEs MMd dealdndiRadek Wwithdktifal vessel proliferation in a
pharmaceutically acceptable salt 25 thereof, together
warilepdgd apinad suelias amar naceuti cal |y acceptabl e carri er,
di : W) Y h reat ment or
or SRSk BB @Renl B prolS il B ph PR G imeBed pf formuta
(I), pragsnhadentienilyi aoteppatdy saletherof) Har e de tHel g éduction of an anti-
i ongosi i on conprising a conpound of forrmula (1), or a
pro ‘%ﬂé ically acceptable salt thereof, together

W {10 erhSRBhe RNehR A mﬁfgfoh%? Y a&ﬁg‘t??g Pekﬁl:r?edct? rp%frtﬁ:{llarly this

. ) ) e
di luent or excipient for 30 use in't reat nen

refers to fieyinkikitonoff TelaAcetisity.sol i d tunmors and | eukeni a),

fi [if [ i f .entjati di , .

o B RER B Bt wnredn iGN Sl acfivl SRR to particularly
this RASERNGE MFbitioRSHTE B%@t_iﬁﬂ[ oni c nephr opat hi es,

at heromn, atherosclerosis, arterial restenosis,

aut oi nmi¥kereibe 2GoBnas (8 30omE xR 20 08100035¢RBrred to, particularly it

refers to the treatment (or prophylaxis) of congenital fibrosarcoma, mesoblastic nephroma,

mesothelioma, acute myeloblastic leukemia, acute lymphocytic leukemia, multiple myeloma,
melanoma, oesophageal cancer, myeloma, hepatocellular, pancreatic, cervical cancer, Ewings

sarcoma, neuroblastoma, Kaposis sarcoma, ovarian cancer, breast cancer including secretory



-14 di seases, acute and chronic inflammuation, bone
di seases and ocul ar diseases with retinal vessel
w@embiogzms@t i on. I n an additi onal enbodi ment thRCPGBI@AN00513
i nvention provides a pharnmacbutical conposition
conprising a conmpound of forrmula (1), or a
breapiancacallérectal tcas prpfatilagcgahdluding Remasfe refr K984 MSstate cancer

g/i th at | east one pharmaceuti cal Iei/ acceptable carrier,
bladglen Gausfr Helaagmp.dremeancer - nansaalleellHungrangerd®NSEH.Of angrsmall cell

I s ' y f ' hl.ogded ani ma .

ung3ht 251 C A 1684 shly SRR MBhopa, o

candeninehidingrpapiltavy thysoid camepassdthefiomarlsulta@mid, kimo@k ofithe central
harnﬁﬁeuticall acc ptablgbsalt thereof, for use in

5 and pgpipheral NEFVERTSYStem, fmelanoma; ¥oparcomy nghudipg) Feesna! fibrosarcoma

and g:?&%%‘cﬂﬁﬁ. Moli’ee%alqgﬁtﬁ%rl‘}'} it 'r%‘fﬁ%ﬁ& PAStdtd 9&6{110?15 §% %%déﬂg«%?g%{rﬁgg particularly

_ ormula 10 , or a ceutic
it refsed to S, NFCLE aolarsaali antdreovtarientaeet amt / q@rbogdsytasésIn a
of cancer.. ILn an additional enbodi nent the present
furt}}emsé)ﬁ?ﬁ lgﬁef?)rﬁ &,p%rggmgr I%OS%C tHE-formula (1), or
a pharnraeejesadiie @@se@@sra!ehﬁorﬁﬁlomdwsgfo%ss %P#gpaﬁlg g
the treatnment of cancer in a warm bl ooded ani suc
10 compaungef forpmila () ana phietimacerisplly atvstiahiersalt thereqfivasiemprocess

oA B CARSUASo 1 5 Bt b g i

of: the treatnent or prophylaxis of cancers (solid
tun%urs and | eukaem a), fibroproliferative and

Procgss 9)dpastiop &f pempeyndtdfersula §lyr i asi s, rheunat oi d
arthritis, Kaposi's sarcoma, haenangi oma, acute and
chroni ¢ nephropat hi es, NitBfer onm, _ at her oscl erosi s,
arterial restenosis} autfoi \§@agés, acute and 20
chronic inflammuati omn S and ocul ar
di seases with retinallyes el pr gration in a
war m bl ooded ani nal ho’ megl2 1 n mh additiona
enbodi nent the present invention provides a conpound
of formula (1), or a,pR@ maceutically acceptable salt
thereof, for use in the production of an anti -
proliferative effect. 25 In one enbodi mrent where the

15 inhibition of Trk activity i(H)referred to particularly

| 85 :lEf: t I ahi bt of . Trk CtiVity. In
wheicll P <580 S ot BOUR PR etbas i Gy i

activity is referred to partscularly this refers to
the inhibition of Trk BlagtRvity. Were the treatnment
(or prophyl axis) of cancer|[TR°referred to,
particularly it 30 referspato the treatnment (or
prophyl axi s) of congenital |fibrosarcoma, nesoblastic
nephroma, nesothelioma, ~/acw e nyel obl astic | eukem a,
acute | ynphocytic |euke UU),Pl e nyel ong,

2

(I11)

wherein L is a displaceable group;

20 Process b) for compounds of formula (I) wherein R® is hydroxymethyl and R® is hydrogen;

reaction of a compound of formula (II) with an epoxide of formula (IV):



nmel anoma, oesophageal cancer, nyel oma, hepatocel l ul ar,
pancreatic, cervical cancer, Ew ngs sarcona
wewsoklsast oma, Kaposi s sarcoma, ovarian cancePCT/GB2@sN00513
cancer including secretory -\/lt§-2006/ 087530
PCT/ GB2006/ 000513 -15 breast cancer, col orectal
cancer, prostate cancer i@ebudi ng hornnne refractory
prostate cancer, bl adder \gancer, nelanonma, |ung
cancer - non small cell luphg cancer (NSCLC), and snal
cell lung cancer (SCLC), gastric cancer, head and
neck cancer, renal cancer,||ynphoma, thyroid cancer
i ncluding papillary thyroi d>¢cancer, nesotheliom,
| eukaem a, tunmours of t (R, 5 and peri pheral
nervous system nel ano pr osar coma i ncl udi ng
congenital fibrosarcoma and osteosarcoma. Mre
particularly it refers to pdjtate cancer. In

|m refersy to SCLC, NSCLC
P'ch%l ArREY Oélgﬁsc Or%’@ﬁr(ﬁem}/e&{ﬂ S 3 g 1gpctpgcompound of
formaRN®®y . In a further aspect it refers to hornone
refractory prostate cancer. In a further aspect of the

present invention provi&&§ aproggss for preparing a
10 conpound of forquTrd%%ggn haxpmceutical |y

acceptable salt there ch phocess (wherein

vari abl e groups are, Qles ;0t hgrwi se ;speci fied, as
defined in fornmul a (I% ri ges oR' Process a)
reaction of a conpound gf foynmula (I11): NX R3 N %
,NPg 1l - ( X2 , X3 R 24 R NHR 15 (11) wherein Pg
is a nitrogen protectRﬁgmafﬁmb; with a conmpound of
formula (I111): S LR"'f R, A C (Wn (II11) wherein L
is a displaceabl e group; Process b) for conpounds
of formula (1) wherein R3 hydr oxynet hyl and R6 is
hydrogen; reaction of g H@g of formula (I1) with
an epoxi de of formula (I "

V)

with a compound of formula (VI):
HZN\(N
R0
(VID)
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):



WO 2006/ 087530 PCT/ GB2006/ 000513 -16 O At c (R)B,
(I'V) Process c) for conpounds of fornmula (1) wherein
W(X2006987561R10- ; reacting a conpound of fornul aPCREB20461000513
R2N-~NH 12 X3 R2 RY Rd7-4,NR"'S6 A C(R7)n
5(V) wth a conpound of forrmula (VI): HZN 10 (V1)

wher&iﬁ LPrsmgﬁa&th%cg&omqlma m@fodeR wbam@(g{%)m i@ 4h afdine of
S reacting a conpound of Tornula Wi th
fOme’&liXéU% NaNO2 sol ution; Process e€) reacting a conmpound
of formula (M1): N=X1 NNPg XZ X3 R2 R L
(VI1) WO 2006/ 087530 PCJ/ 2RD6/ 000513 - 17
R

RS
A

(R7),

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

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



wherein L is a displaceable group and Pg is a nitrogen

protecting group; with an amne of formula (M11): H
WRR06B875B0 YR 6 A C (R7% (VII1) 5 and ther erd1/6B2006/000513

necessary: i) converting a cbhpound of the formula (1)

i nto anot her conpound of the formula (1); i)

rermyl ng any protecting groups; iii) form o?\
3 ph rrraceutlcally ceptable salt. L is _a digpl atkabl e
A elbé

R } U|t §or ki @odor e ' ‘\—Pg
suH-phonyI Xy /gr oup—Fer—exanpl e a
Bloss® met hanesu Myor  tol uene- 4-%4 Kgn ;

| o
gr @ is a RI{)YOQ% (p 3tect| ng group. Sui ta_b _ R! (Ic)
vaILues for Pg are described herein below Bpecific
reaction conditions for the above reactiong E#dgﬁH (11d)

follows. Process a) Conpounds of fornula (
(1'1'1) may be reacted together under st andar
nucl eophiNHg addition reactions for exanpl &@n the
presence pf alsuitable base such as pglassi um]d

carb { abl e sHb.\PtorsAch as I\‘l“\N——Pg
tenperaiyrelin the rT‘éngé from25-to 100 u (&

of the % Fa £ may be prepared acco

Scheme 1: | WD 2806/ 0 ]Eﬁﬁ“PCT/ GB2006/ 000513 | -18 R! (ITe)
N02 3NSHHR I \ L Pg EtOH, 0C R N+MHE-Pg X2 X3

, XxZB¥Xx3 (11a) R2 R (I1b) | RZ1 (Ilef L LR EtOH
R4NH2(IId) DIl EAry M2

or aqueous NaNO,
and acetic acid

dmn
Scheme 1

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

Process b) Compounds of formula (II) and (IV) may be reacted together under epoxide ring
opening reaction conditions for example in the presence of a suitable catalyst such as LiClOs,
NaClO4, Mg(ClO4), and a suitable solvent such as CH3CN and at a temperature in the range
from 25 to 80°C.

Compounds of formula (IV) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes known”in the art.
Process ¢) Compounds of formula (V) and compounds of formula (VI) may be reacted
together in a suitable solvent such as ethanol at reflux temperature.

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



S3H3HRNQH2, Pd/Cor Zn RNi NPg NPg Y : X2
Z3/X3RXXI 2R R14 NH1((IIlIJ 4 _ NH(Ile) R
woR006087%3@nd ETOH or aqueous NaNO2 and aceti cP@UGH2006/000513
(1'l1) Scheme 1 Conpounds of f&rula (111), (lIla), (11b)
and (11d) are conmercially available conmpounds, or
thay,are known in the literature, or th oare pre ar ed
R by [stapdard progesses 5 known in the arf. ocC ]\lﬁ){
nds 7mulNEL (1 Ff9%nd (1v) &eact€d
ggetlher tunder ide ring opening rdazacti Qn — |
it1 ons for /exampl'e in the presenceXQf-# suipfabl er
cZﬁ?l st such %S@' Cl04, NaCil™4, My(Cl04)2 and a
suiLt éﬁP)e sol vent! chh as CH3CN and at a LedP®rature in
the range from 25 to 80C. 10 Conpounds of fornula
(1V) are comercially avail abl e conpounds, ptYihE{ORpen-BuOH,
known in the literature, or they are prepareBlHd; A
standard processes known in the art. Proce¥$s c)
Compounds of fornula (V) and conpounds of formula (VI)
may be reacted together in a suitabl e soljveny such_as
et hanol at reflux tenperature. Conpourds e NH
prepared according to Schene 2: WO 2006 |08 30 —
PCT/ GB2006/ 000513 - HN \ N¢2NHxR L N M,
NN B O R () A olpher PxR LALN R

sN_ R
R RS

A (Vd)

R,

Scheme 2
Compounds of formula (Va), (Vb) and (VI) are commercially available compounds,
or they are known in the literature, or they are prepared by standard processes known in the
5 art.
Process d) Compounds of formula (V) and an aqueous NaNO, solution may be reacted
together in aqueous acetic acid.
Process e) Compounds of formula (VII) and (VIII) may be reacted together under the

conditions listed in Process a).

10 Compounds of formula (VII) may be prepared according to Scheme 3:

NH,
3 H
H,, Pd/C or Zn RYS/N _N_
(Ilc) - | \L<N-—Pg
YR (VIIa)
R]
L

or aqueous NaNO, and
acetic acid

l (VI) and EtOH

(VID
Scheme 3
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X2 /X3 +RX2/X3R2R RL(Va) (Vb)) L (Vc) (V1),
EtOH or n-BuCH, DIEA, ANO R 2 Nv-NH Zn or H2/PdC
wo2@b/03¢530 R 2 R1 (V) 4ANR R 6 A (Vd) ~-(R7ET/GB2006/000513
Scheme 2 Compounds of fornmut@{Va), (Vb) and (VI) are
commerci al ly avail abl e conpounds, or they are known

I n Qogpouhdesfethe femuty (MINE YiredcnpERRAR @dtailiblSddnshahds, or they are
] ‘groc sses known in the 5 art. Process d) Conpounds of
knoyg

1tqrgAres oF they arprepared s Mepdasé praceesas kegivibia the art,
. . i i i C .
oSS AR L oIRGB e
featuro gétheanvemider the conditions listed in Process a).
TR EEN R Kot IN——
the firbded) inMertton nfey BBintroduced by sBhdhnd! a!r@r}lfttgc Kbstitiifda redBbns or

Et O4 or aqueous NaNO2 and” acetic ac ( .
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
conditions; and the introduction of a halogeno group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or z-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting

group. Thus, for example, an acyl group such as an alkanoy] or alkoxycarbonyl group or an
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(M) Scheme 3 WO 2006/ 087530 PCT/ GB2006/ 000513 -20
Conpounds of the formula (VIIl) are comercially

wW@e@islositsBe conpounds, or they are known in thBCT/GB2006/000513
literature, or they are prepdred by standard processes
known in the art. Certain internedi ates di scl osed

aroyh@fo&p Magbe rovedd 8 esdgdle tﬂaﬂ'}yd?dl?sdﬂzv‘i’di'a@ﬁga‘tﬁé b§se such as an alkali

rther, feature of the invention.
metaéﬁmlreada{ foncxample bitvivmion S@ilumﬁé’dmdeo Aéternahgely an acyl group such

asa fﬁl\ﬁ}é% | on k‘&%ﬂog%mﬁtbr%g uc eegic’j g%; ?@HG 2P% {rgq‘ffgﬁg& yith a suitable acid

as hysindxsildrioy smlphurl@c&q:thospiﬁ)r10 racidge mefladrost iy acianvernhi onal
fu ctlo group difications either prior to or

ary e Rt RTRRy B Ul $UShh g Doy Ge b D e teradsdefor
exanfllél b@%yﬁﬁfg@nﬁfo% dvaFh Belst gsﬂ égﬁ% Qﬁgﬁfaﬁﬁﬁ? ?n A3RGH! oronfg C}reaﬂﬁen‘c with

i nvention.” Such reactio I cations Incl
a Lewisracisldanmpkample boronduis(trifiuorofcetmte) 0A suitatilé tﬂwmzttw*e}prdﬁeaﬁ@ group
of. an aronati c su stltutlonﬁtgactlon r ctlon of

for a priniary prAgi & o S At SX3BRle, Hphthalgik gf?%w dﬂ%}’ be removed by
treat@¥htddh D alRY1afiiRs %ﬂé}k@ﬁbﬁ: dl%@&y[ﬁﬁg%ﬁlgﬁlﬁer A ?1 drazine.

conditions for such Lif)rocedures are nown I n
chérfuiiahle gratectipg groupubns h}éd(fam) Eesipod, far axantple; an aeyl group, for

n.. reacgtions, i ncl ud t he ntrodu a
exarfitPB ikHd? Broub S I D8 el ahotip, FOT kB et or B
arylme‘lhylcgd(blqi, 'f@ﬂ?X@fnpwbeﬁZM' T @Rotd&tidibontiRfonS ¥R Sbova Protecting
hal i de, and Levvl s acid (such as 15 al um nium

grou?%weme&rs$sa@5y \@m@wt the ehwige dpasteesingagrgin. ilbis, for ¢rample, an acyl
group E‘ﬁd'hoa‘gléﬁta'll&ﬂo o 4 aﬁA}Jfélfo M2aiPoe 1% ?flgc(lj r ea)! gfé))l tl}x &garolyms with

and Lew s aCI SUC um-ni um OI‘I

a suifableduied suChak ke alkab matitilihydsixide) torteempletiitBigucir sodivaf hylroxide.
gl ar exanpl es of nodifications

P
Aoty B P frchies & BRRDH GIIRIBH RereHIgvm HOkample, by
hydr&@fe@biforPyvel Qlca@iAMRIcE as gé‘l‘iéﬂh&iﬁ alf‘[}’oqlr ogenation with a

ni ckel catalyst” or treatnent vv|t Iron in the presence
ofAﬁytﬂ&hi‘e hltoéﬁcitlug zfpuacfmda varbdnxmgatm mgfor@xanﬂpleg amesnénfymg group,

for e)?’Jrn@ﬂe% ?lago al kfﬁé/ggrto q%(cﬁl tgﬁ@' C{S\/]lélgg g%qnplg yvﬂydrolysm

with adadd saoeds Skigh Thydﬁoxﬂﬁ}’orb@r DRGNS & Mbiyl gdupaicn frﬁy be removed,
protect any sensitive groups in the compounds.
for e}F%‘éR %eﬁ&’é?%m@?té\’lt tforowamlermergsmﬂ yCIdrsudea trlélbbmacetlc

acid, %E ??r%%ltﬂ? Irlgtq ﬁ%’g@%a&gna%’ or ov ert eflg(ﬁomger i?ﬁ ;ljlgdrr?ﬁﬁnatlon

over beatabfedsuchaapaibarddﬁm-o&-cwﬁoh standard 25 practice (for
|I ustratlon see T. G een, Protective Goups in
e e%?‘i‘ﬁ HOYpPsmay ﬁFF“WWeéW A PRSIt 51%11} therypthesis using

conveﬁtlohﬁlat%}ﬁﬂﬁlﬁes il G ngh Gl 445 @m no, carboxy or
hydroxy it may be desirable to protect the group in

M@.ﬂm of the reactions nentioned herein. A SUI tabl e

& 1s h%?fé S §ﬁ [ﬂ-g];tg{m aﬂk}%mlrrlguc?ers b%![hk%ralg t and grra?llc'lhed c%am alkyl
groups but references to individual alkyl groups such as “propyl” are specific for the straight
chain version only. For example, “Cy.salkyl” and “C;.4alkyl” include methyl, ethyl, propyl,
isopropyl and #-butyl. However, references to individual alkyl groups such as ‘propyl’ are
specific for the straight-chained version only and references to individual branched chain
alkyl groups such as ‘isopropyl’ are specific for the branched-chain version only. A similar

convention applies to other radicals. The term “halo” refers to fluoro, chloro, bromo and iodo.
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group, for exanple an al kanoyl group such as acetyl,
an al koxycarbonyl group, for exanple a 30
woredohosise@r bonyl , et hoxycar bonyl or t-but oxycarP@bapRo06/000513
group, an arylnethoxycarbomﬂ2gﬂoup, for exanple
benzyl oxycar bonyl, or an aroyl group, for exanple

bemzRyd optithel éi@@tﬁtﬁélﬁ@ tle@RoseRGsth tHR6r thére” & ﬁé‘ﬁ%’ ® be
protecting C?r oups necessarl |y vary with the choice of
i de

und%%qde@ﬁ# thip definiipp. inciudes al fS@bstébtfaﬁqabeéng %iwsa@irpmgqr@wpf the specified

oGRS AR SRS DO 8 00 A

r eddthetbrdoyelytxia mh‘ﬁrathy phitidilp |sMﬁt£eertdmsﬁu&wdl; @1oh6 or bicyclic
base su‘Q S an ali nmetal hydroxide, for exanple
ring CoRtInT b1 %tBH}SL?%I %i?aateon%t?laﬁﬁ%hqsvéfwmamtrageﬂ sulphur or

oxygdhOWRich ﬁ?a? uiflSsshtl r%%@é’&ﬁ&p BBY%hbEh SPﬁmféEXn B d], \évherem a -CH,-

renmoved, for exarrp treatment wth a“suit
groupcan Optaznaﬂy tie oapiidced by a -€(|(D)3harrd a:rmg syiplos plom nay deioptionally

ool HL AR E Rl o0 B A IELDNERT SO

morphRIRY, qq%erfc@'[ yﬁ&?ln'ﬁ%ﬁnylbﬁyﬂﬂéd‘}lf %ﬁﬁ@idl}qanMSI q%molyl thlenyl
cat al such | adi um on-car bon,” or by 't
1,3- bﬁmzwlo@ly_lem@hzg@bd plmragnwlaizobdmgh pyrrohdmyl thlomorphohno

pyrrélfrfg?( Eﬂog d)%? rgf(fegf apl'@Flisi(#g¥€? éﬁp%%%girgﬁybl \ﬁglda%o(l%l pyrimidyl,
pyraﬁngalr;r‘pjl@dazalyﬂ) hﬁch@lz(ﬂyl ]\Qmethplp&nhiotyh mpyrlduﬁler eigdgetholdne,

treatment with an al kylamne, for exa

-pyaph@wﬂamﬁ%ﬁp%w&mmdv ogide gng ﬁumyhneaéfrmde Fortper examples and
&

sultaﬁlé' Jaﬂ{%g of E%Q%Iglg He@ér}g C%Hfg{e%o hgﬁ' é8§>‘r§ gﬁ%d ﬁyrécglgdérafl. In one

aspesiuxf hh&amvattm)al “he’&rocgﬂckyjﬂ is grsanmpa,ted @artaid@miﬂuﬁatmmhturated mono

benzyl . The
or Qe ne M ae o Bl o5 Bk Sud ettt fomnirogen

IplSlfr Q¥ BRy n! It rRECES rdllléf' YRIspedthil ohok link -
P rrot ec}t,%@?l1 i gnﬁ?ﬁ éﬁ y Wf%rs}s%xe{nglbg&%gn gc§§r°%g‘?é ped a-CH,
y

grouB gamopitonahly a¢ k@dﬁwd blma -0 paml/4 rigg sulphurssyorh enayeremptidnally

hydrolysis with 15 a suitabl e base
omd§§% @HE% %P%§H§ met al hydroxide, for exanple lithium

or Aseaiibe ey diyld D sai@rated Addr@dliadatie el oRBnRAtAER AN or bicyclic
grqQup such as a benzyl %@oup may be renoved, for
™

Carb@kﬁ%thét cQainh3d 2 Ghshra Whereing ¢ Ha gfalﬂma}lsqpt@u@lly besreplaced by a
-C( 0‘3211"535 = idy ﬁth(S 1@ rlﬂé % gS (gtr & gths %rr a%lcychc
ar xy g ,

oup | or ‘exanp

ring f:co:trtalamgrﬁpcbrel Ocatoras. Iﬁulltab)le Valmwfdry‘ba@b@td:ﬂylwﬁchfdelmgki)lobﬁ)pyl
a bas

v exa hydr ol ysi s
eyl Eosadsg qyﬁw[rrgygsepﬁéyl IQR?Pteéié]aﬁ%qq%heéy CBelplgxenyl, phenyl,
nqﬁﬂﬁmuﬂumﬁh&hn&ﬁ¥1&elBﬁﬂﬁa i for exanple, by treatnent

an acid or exanple”an organic acid such as
t r The feond€eal pr"Cracgmnpbuse @lonexanph predixheafay to guyogrpup having

be renoved, for exanple, by hydrogenation
]nt°8¢@ﬁx§F%%F%Iyst such as pal | adi um on-car bon. The

pr@h@ﬁmma rfaupguwmt&ﬂ e RPIORGkhaL gralYs, SPME@RE W imolecules that
st a e | n t t¥lnt hesi s using 25 conventi onal

are spllpsgi atkeowpt substithiedcheni cal art.

An example of “Cj_¢alkanoyloxy” is acetoxy. Examples of “C;.galkoxycarbonyl”
include C;.4alkoxycarbonyl, methoxycarbonyl, ethoxycarbonyl, #- and #-butoxycarbonyl.
Examples of “C.galkoxy” include C;4alkoxy, Cisalkoxy, methoxy, ethoxy and propoxy.

Examples of “Cj.¢alkoxyimino” include C;.4alkoxyimino, C;.3alkoxyimino, methoxyimino,
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Definitions |In this specification the term"al kyl"

i ncl udes both straight and branched chain al kyl
W(grz(ma/pmsmut references to individual alkyl groR@EEGBR@®E/000513

as "propyl" are specific fcn 23 he stralght chaln

version only. For exanple, "Cl_6al kyl" and "Cl_4al kyl "

ethoxymhmﬂald’liﬁbbyiylmﬁioh Fkample®BFC ¢ -@kahGARHRRY |1n0'l’diH3: formamido,
yl . Howeve references to individual alk

acet@?‘éa a&d §£f&3|19né{$am1§9 dpsAnpley of “CopalkylS(@)a méheraima | lsy 0 to 2” include
#f
ok Uy RO A, LK . SRR s

ethylsukphpln)dpEdelﬂeseofStﬁh Q?lkyh:hlf)’o inctude nlmﬂaﬁﬂ‘hlednd:é’tﬁylﬂno Examples of

wn VErSI on sim | ar copvention applies to oth

C g TReiho elingdeite ey P BHOPYERET s stpsSimbonylamino.
ad ” /

e e

“N- (@maékylgzm sinchude snethyldrino and ethytandoo.tExampldsi of

WA RIS croe e 4 Nyn g Bt BRP sTBUBRERRE bei ng
N-ethylO¥&tetiiyl aifinb WBx SipleD6 £ DcalkBy 1 Ql%c\/lllfl}ﬂ el 9504 E’%rop%nyl Examples

heterocyclyl” is a saturated,” parti dl 1y “sat ur at ed
of “Gprya by ny 1 e thyryhol -propwidyae Repropynyl. fixaswplesaitni ng 4- 12

“N—(@t ?ﬂ@éﬁﬁlp%ﬁ Qe }\fp(ﬁ%h)@)gulﬁﬁt \%?{l:;aﬁd ?}g&?heygﬁ}lfé)ggmoyl. Examples of

ur or

“N- (ﬁt M{Wzsﬂpmwl’f aredV, Nieimahpwalghamoit agen | i nked,

can optionally be replaced by a

N~(mv% }Vn (e BSl&pﬁargfrg/?uﬁ%@ml‘%sceﬁ S rreglipbeaspames aprey
N-(@%élgj/lﬁgo ﬁ'fé ter%@%&c%oﬂ@%nd%ﬁmﬁﬁcﬁg Lﬁ) a%ﬂhgs of

val ues of eteroc are nor pho
“N, J\fa((faesialiklﬂk)ic,arhamo:yﬁydre Aﬁy-r(@ni;dlkyi%g/a;rba;h%ﬁ dlngﬂiyfllar-ﬁmlobatbonyl and
i ndo no t hi en , 3- benzodi oxo :
meth?’ﬂ%%&%‘ﬁ%?@f ony 61 per azi nyIy t hi azol i di nyl, d
PyrRP! md!rmﬂleang m elh@0,  pyrrolinyl,
honopi per azi nyl i oxapi peri di nyl
t ef\rsaiighle @bgm@ﬁwtwallwmxa Bgel salt pyapmmgwr;d ofislre awam;dn, is, for

exanﬁﬁé 'ag%é Idn é#dghdél s%ﬁ%%g ¥rrngf)\1r&{r§tt tﬁé/ HPV%{%E(%}Z%*A%CB %g}fﬁmenti]y basic, for

exanple, Iadlaﬁﬁl-d&dﬁiﬁnddaltaﬂﬂl ot d‘it@ﬂnplé?aﬁ\h@i(gdﬁﬁ) orfo#gdi€Acid, for example
sui tabl e values of the term

d
hydm‘fy@?ré% g@g‘ﬁg’gmmw&w@%wmwphﬂiw Bifporeasetig citeip gr maleic acid. In

| t
addlh%ﬁe eE %1%1?%?11}3@&({3&9%?1 ;a?a eéégaltg(gfrat 4321}}109}{(2 g{' %1:3 gl%\%&tlon which is
sufficinstiyt anidit eslan atk@lometal sdit, ct‘gmdmmPtei angdian bapatasyiurd salt, af alkaline

f.which at | east one atomi s chosen from
eaﬂ‘%ﬂlﬁ?ﬁﬁ@ for SgPBlR r<e 51U 9 BIGAeSM Fally 41 GHTEUB SHE Py st with an

orgaiib ®asc Wl@i@h al¥Brds a9 io gld&ll&fag&g)fhbllé &Iﬁ%g fg?exagfﬁe a941PWith

can optionally be feplaced
methylanine dimetbmlamine, bemgtybl‘/launm Ip;perldmedmsqﬂlotme form t he

) carbocyclyl" is a saturated, partially
Um(§ urg§&%y§?n"WSaturated nmono or bicyclic carbon

ri théd‘l@be 60tat had &e%ohﬁoo@h@sf@am&@d@ﬁ eHifirRenttdiare %IS%BR: of existing
can optionally be replaced by a -C(O)-. Particular

in differgniygeqnangs strucgires angribes, b cemppungls slaimed hemip iclode 611 possible
resorfAhO & rRturés, e éﬁ%n'pfe optical isomers, diastereoisomers and geometric isomers

and all tautomeric forms of the compounds of the formula (I).
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ring containing 9 or 10 atons. Suitable values for
"carbocyclyl"™ include cycl opropyl, cyclobutyl,
wa2e@x0gxed opentyl , cycl opentyl, cycl opent enyl , PCT/GB2006/000513
cycl ohexyl, cycl ohexenyl, phhyl, 25 naphthyl,
tetralinyl, indanyl or 1-oxoindanyl. The term"Cmn"
or It'iEats6 tcﬂb@tﬂﬂerslﬂ@cﬁﬂh@ﬂ RABinUonduAdsWrahé FormuRf () SanteRist in
group havi n into n carbon atons. The term
Solvats 85 YRk RS 9118@%2@4 formeppchagifer exanpleihydetedyfornpdt is to be
h ar .futed and
undpBE I 8 ing2hELGHicERee Wt BB bl oo
Fonhﬁknﬁahkanoyloxy i s acetoxy. Exanples of
i nclude CI1. 4a|koxycarbony|

g?g6a| KoKy al}q Srgygjnﬁ Wﬁ’étéf?lb’@ﬁxl pe aﬁmnme orally, parenteral, buccal,
vaglﬁal bﬂéEﬁl( Xﬁ?a‘izﬁf&ﬂ}’fns gﬁ@ﬁ@hﬁ talyy %{%ﬁl&%ﬁféﬁ éll%%tb‘l%%usly,

4al Koxy, oxy, oxy and propoxy
tOpICElidarmtrems@lﬂy, imnapeatdneadw mtrmi'iorama:llly; dreraCinaialyk eplylummp :

intraffiees B R POB O AL B0) S B ieReD SRR oy i no.

EXZH® H@éﬁg@fmﬂ @eﬂm@%'ﬁﬁ@%’t@@ J&lﬁum‘st@&tioﬁﬁdﬁla BT Ethe disease, age
acet am do and pr opi onyl am no. anpl es’ of

and weighbef] thy p&jenf andptbercfantors nosmelly oormiderenchyuidie attending physician,

wheﬁéé‘tﬁ%ﬁ Lﬂ%lﬂnﬁ? ﬂ*@n\){du n%l%ullF %# ﬁ%agt %glﬁs t]gé‘,]lalost appropriate for a

partlenhlhy]baiehphonyl Exanpl es of Cl 6al kyl t h| 0" include
nmet hy L%hlo and et hylthio. mples of 5 "C
1_Gaisfiegti Ao of aﬁﬁ)rﬁaoundmﬂthmmem yestiompfes use iartherapy of

B AR PSS IR FIBP 55 i
partlauieﬂyhhuﬁmamh:d sypddms dﬂ‘éa@@‘ér foadl oy Itl)eapfbgh@'s'simncﬂ ¢agl€er, or to reduce
m no  and thyla @ nples of "N,N-(C
in Paile%téx*f&@a SYBHPTHY © oo dhe ok o HERNYPER no,
di F&x&r@% }ﬂg)ﬂﬁ&ﬂ&eﬁﬂ&l c Féménsl\f‘fdfﬁhgy ?rgﬂoﬂﬁds SPHRRRRStion,

"are viny ropen
mertmma@eytwalty ameptajzle Gairicngah be a:tbemohgl oy l1qu1§ll &mlmh@omal

Tl R, S
suppb¥ievrekes of " N-(Cl_6al kyl ) 2sul phanoyl " are

N, N-(d| nmet hyl ) sul phanoyl and
N- (b ymww%bwle)cgmm swsyance.cxkigkh ey abso achas(diuents, flavoring

I
b AUHICIRIRN fofl ol ol AL LSR0RPIBY i ogons
can afo Hdiari ddchpsfulatihg tadtéeydl) 2car barmyl are NN-(C

1 4al k 2car banoyl , .di ne m_noc onyI and
ne{%@ﬂ‘ﬁ%ﬁﬂ e ardeds B RS . okt S ion g bters it the ﬁnely
divide |
e L R
the ngeesaary diraling propertissmint suithbla poapoptoans caindbompmtctd}methé sleape and size

desw‘é@l ch is sufficiently basic, for

For preparing suppository compositions, a low-melting wax such as a mixture of fatty
acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein
by, for example, stirring. The molten homogeneous mixture is then poured into convenient

sized molds and allowed to cool and solidify.
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20 exanple, an acid-addition salt with, for exanple,

an inorganic or organic acid, for exanple .
wogasog1sBori c, hydrobrom c, sul phuric, phosphoP€T/GB2006/000513

trifluoroacetic, citric or Tfleic acid. In addition a

sui tabl e pharmaceutically acceptable salt of a

c ofpitabislcapfiers el devBaENeSIAmAEdhateS maéh’é‘sfdn‘ff k@itateY talc, lactose,
acidic is an alkali metal salt, for exanple a sodi um

sugap, pegid, extrinnstarshy tragapanih, keethylecellelase, Nodivmedarboay methiybeellulose, a
low-ﬁféﬁfﬂélv?a[xacé}&'a%h&&] gé%{ﬁ%qﬂ{gm um sal t, an ammoni um sal t

organi ¢ base V\,hl ch affords a

ph§sihe bbthecatlpyusdsast| Iﬂﬁeﬁikrbsbnc Blveftion 4re CaRbRNGH fBrnding 84lts with
Wi th msthé1 nlne di met hyl am ne, tri nmethyl am ne,

VaI‘lObI§ B e ?rﬁﬁ 8¢1ds andhpasey qlr}dssuelz SHPAND ;tlyg mtgau) thaiseppe of this
invedtionS RRathHleDEr HRL G dtalaaftlfohlgglté:ﬁglﬂﬁg A& atE! a?;ﬂy?e a%c%rlgaté Benzoate,

i nvention are capa exl st ng in di
benzeresuifenate bmarhm:mar bisulfiriel bulyuste daenphorgde easiphekaliferaek, choline,

I 30 tructures,
eSS RO Sncppsslanee Suer el
glycalgeMinfib@lfdts inﬁfcﬁo@@%yﬁuhfohﬁetl‘%ﬁaﬁ%%g /1%%75 385 hglhlx%chlorlde

conpounds of formila (1)
hy drelremisen bpdr3deE1 By drogymaleate. Jacihis pmeleteh maleatbe netimocsul fonate,

e, R AU Bl BT e . AL e,
phospheadaliphosphient, piceate f v aTste, ﬂrb{)ioﬁ Oc#ﬁﬁate léﬁﬂé%‘l@t& Q@hrdtd abccinate,
suc

t he | ntlon enconpasses a sol vat ed forns
SUIfam&Fewﬁ lgtigssul @%&ﬂ%@i@lﬁ@&’ léiﬁ (Pmumlsl&natq)nmﬁnmogcﬁthnd
unde%o@Q”BQéesstaﬁf £81E ldYoni Ekt Sﬁ(ﬁ i ’meba# %%I‘ESJ %llcp 244 1?r|n lithium

rectal, 1nhalation, Insu

and potetssiamusntsy| adicdlipe estibmstah mau;ably as alhmmmbhbélum and magnesmm
i ntrat horaci al |

RN I T O .
salts ithl22686 8RHOMRALE hfg‘t‘xluﬁé |1ys1ﬁ€‘ Ay Jjﬂﬁuﬁe"‘ £ELd f?)'i]th' Rﬁs% Be@?c

joints. The dosage w I |" depend on t e route
nitrogamneaptaining grayps maly ebesma'@mqu with sind agiests asdoweargdkyl Halides, such

R X PETEN T

diamglleduéfates ong clidi@ hhlidds ¥idhea| det FIgiatB), @Pds t?%ﬁ%?eakﬁ‘h@hd&s aralkyl

the nost appropriate for a partlcular ati ent

halidgs lplg‘cltqngﬂ bipmiderand ptherg Nﬂ@d@ﬁ@ rbysiplegicp lxegmtable salts are
prefeh@%{ (i e%‘l (gtﬁér édﬁ? atlerblstohﬁéﬁilﬁ’ ysu ffle}goqgtmrgl c% PAEANT Wt product.

tomati ca

V\dfhndaltmnﬂy dbe dasmmsdl by cibﬁvaﬂi’ohalcmézﬁfsj such afbyBddctifiethe free base
to sl ow the progression of cancer,

form G R Bgh i O O ot ot Ao iph SRR ¢ aeidrie s Bolv e o
medifith SK wiichatgt tdihg 11‘@3[1}%% oFH a E’Jlﬁﬁfi‘r aﬂﬁ%ﬁém%fhk Choved in

conposi tions fromthe compounds o i's I Avent
vacuq eiehyt freqzndlryiag euby exthayging thepnidisef amexistngsatiafor B@ther anion on

a suitThik DG e 2R leulléje or liquid. Solid form

In order to use a compound of the formula () or a pharmaceutically acceptable salt
thereof for the therapeutic treatment (including prophylactic treatment) of mammals including
humans, it is normally formulated in accordance with standard pharmaceutical practice as a
pharmaceutical composition.

In addition to the compounds of the present invention, the pharmaceutical composition

of this invention may also contain, or be co-administered (simultaneously or sequentially)
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preparations include powders, tablets, dispersible
granul es, capsul es, cachets, and 20 suppositories. A
W@ 00687580 ri er can be one or nore substance, WGTGBRA@E/000513

al so act as diluents, flavordhg agents, sol ubilizers,
| ubri cants, suspendi ng agents, binders, or tablet

withgdbreel ortnege phamgicalogithbagehts of ¥alle & §6atih@ oRB or more disease conditions
encapsul.ating naterial. In powders, the carrier is a

referf‘i%@ﬁ‘?reéﬁw ded solid, which is in a mxture with the
f'@ﬁé ¥rm<snd %béﬁhgﬁ & 1%5&5&0‘38%@{@@%&&1& SR f%e actltxflé]?%mponent
active conponent I's m xed rrier

or a plecmssatiyallyi avdeptablp Baipwnthlaqﬁlarm(&uudaallylaece@itatbﬂ)@dietrhaﬂ Bor example
hape. and size desired. For

d
s VSR GpBRRI Y BB bETYR S o vk G dfgforgample,
tableSl 6apsARs, BqibotsWr %11? solfuﬁBﬁsy su%ghs%&l ¥1ﬁ§fsio%§sc(§9£ﬁ% Sf?l‘ﬁﬁ@nts gels,

bUtter is first me e active Ingredient Is
nasalgypsgyesy WOSlmﬁelfmelmmiy:d pbwedersoanpbsls et mahuhsag;s foFlughalation,

and {2y, PRERIRT R e it s onp o8 OF S Ggterile aqueous or
oily sudbitichis foy suspehs26Hitr QR ARSENSTbLEB2006/ 000513 - 25

Suitabl e carriers include magnesi um car bonat e,
ralissid form soempsitiens inglude soladensssuspensipar andiemusions. Sterile water

or wﬁtgl)r(%lro len€ %grlrc&lrbo}l%t{oﬁ% §‘gﬁn t:—1ht‘1 n(%mrr%ﬁuflﬁil lamé;? lsrleegg%rbeg as an
exaniqulﬁ d@liquidpetphfadiond %&ablstfﬂ@@éntét’abadimﬁﬁﬁuﬂﬂﬁ Lfuid B@mposmons can

sen vention are capable of formng salts with
alSO iatqqrwllarsaléﬂﬁpe ingpfpegyyRaly &l ﬁéléwglyaqléolala@@sfxwug %FdWIOHS for

oral &fhih&udisn ?inir% c;ﬁ’bﬁeﬂécpb}‘ gigscﬁﬁﬂ (?heo%cu(f@ hglnPblge\él? i \;v?[grt and adding

Exanpl es o acid a |t|o salts Inctu acetat e,
suitab]dicplnrmts deworipnsgentsh stabitiatrs, andhibickaties adehormtdesired. Aqueous

suspsiiih SO risr APEDS RRGF by Bisbe s G5TR JRidHGieyre component in
wateBtigbRBBWRh adiRbhYmeRadl Reh Q@natﬁfa'l"%ﬂﬁﬁéf f%ﬁﬂﬁt fesins, methyl

fumarate, glutamate, glycolate, Hem sul

cellupnspysad oy earbgaysustiid weklelose epd ethensusperidingapsatsdpown to the
pha X Bgﬁlfgfﬂlltﬂ?t’ion 0, hydr obrom de, hydr oi odi de,
ea

rroxyma THct at e, malate, nal eate,

WETHiEBpMmhésnnadl&ompﬁﬁﬁbMa!ﬁ%e iR uhRabédsa femne INkhBER, the
trate, oxalate, panpate, persulfate, phenyl acetate,

ComRﬂ%B’é’ﬁH%théﬂde&Ubtﬁd@ﬁhié’ﬁ%s copfaiting apprapRele guantitigs ohihe Aeiives,
comﬁHﬁthatrﬁ uﬁl@hbéag{; fufh caRRY %ﬁaegea;b@a@{oﬁ the $HMBTBE Gaining

faniT at e ate, tartrat
dlscr(:tp -qlu@tlltllmﬂ oS tHefeztajons for é)kamﬂe,q!aekaé@tab&m;i capsules, and powders in

vils R REPOURT e oS0 B 217 D ERHS: S pBY LGt AL or it can

be thé ﬁ%)ﬁr%prlé’tle kdbBeo R off (e ?Ackﬁ@é& fryich as al um num
ci um and nmagnesi um sa salts with organic bases

_ﬂnﬂmﬂ di cycl ohexyl am ne salts, N nethyl-D-glucam ne,

o P‘ﬁlll I‘r’[‘lﬁéea%c% t%eggagg}t gip{' ﬂecd l}ﬁsfg% lfr?agaliesqp% Qs a'Sole lt}}é?a{p?feo’r may
involve, in addition to the compound of the invention, conventional surgery or radiotherapy or
chemotherapy. Such chemotherapy may include one or more of the following categories of
anti-tumour agents:

@) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide,

nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for
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ni trogen-cont ai ni ng groups may be quaternized with
such agents as: |ower al kyl halides, such as nethyl,
we@edvglog75pr opyl , and butyl halides; dial kyl sul PEX/682006/000513

li ke di nethyl, diethyl, dibt®A4; 20 dianyl sulfates;

| ong chain halides such as decyl, lauryl, nyristyl and
exangfl€adtifblabslsueless fhasrapiithidindalikel §fﬂdok&§a&%ﬁl}’[l& a0 Fcllﬁll?exed

and others, Non-toxic physiologically-acceptable salts
meth&?féxat?) e tasinedeabingsideng iy drosnree i anfumonr antihiotisdfaylexample

anthiscl 1n@§ llfcggdrﬁagﬂa% %ycglg\rc/len Ilg%l tgﬁgxgﬁ@gﬂlgtﬁ@ﬁ&égnﬁgarubwm

mltomamt-dl,r@ctlht&nffcnﬁ and ﬁﬁtthralﬁﬂiiﬂm aftirhif®ichigests ¢for ‘ékérﬁple Riéhca
s .of the appropriate acid in

e.equi,val en
alkalgbiS&@ﬁtVH@?lsﬂ% ViRDS i vindsping And HBodire aa fseids like taxol and
y
ol SRR SHRILES (19 Sipp i A B ITRIE s
tenipofidarangsacsnd, ng)oman afibcamaptothben);ani on on a suitable
... 1 0n-exchange re I.n order to use conpound of e
(i) ¢ o?yrjfﬁff)%%ltlc( %%nﬁrsu Mlﬁﬁ%@@{ﬂ%@w SRamp fa{naksa &n, é%emlfte
ralo%ﬁﬁé Qlj(f)lgféft?i&}:et e{ﬂlrﬁ égﬁﬁe{h‘é}] to'e;@tr&g'éﬁ %&Eﬂ;&% gé\'ivg ?ér:gﬂﬂjdt{)g’x% (for example
fulvestranth entiandrogena 6ﬁonaxar9@1e brqahltamdd, utalatdcomhaamele\md hyproterone

e R P RSB

busemha;; @b gekogent (&‘&rbxaﬁlPQ AEREABIGR Bated HromROBL iR (féfexample
this invention may also contain, or be co-adm nistered

as anasfrorqle; tnteaels! yoragols @mﬂmqmeaﬂangb)anmmms 087&36ductase such as
ﬁnasFegE/ GB2006/ 000513 -26 with, one or nore
hacologlcal agents of value in treating one or

(iii) rmagenw wigals thhitinelinkéraRy mmfoar(f&d:x&@RE%&al![bprEﬁBﬁlaée%ﬁibltors
nposition is intended to include the fornul ati on of

like linﬁ%ma%%q apd iplyhiters o tlrok@wS%.plgﬁ*amg@emtwe@r lre,ceaf@c amctibne

S I t
0 SRR SROEADLGR i AR AL e
antibldieswgrovwtht ﬂaetoaretceptnt mtibbéwfs (Jﬂoﬁb@fmplé e e@lﬁadi‘blbzéantlbody

trastt ab! El{glle r?ﬁé‘h,gp%fhg 1-e6 1%&)!633(/ pﬁs’cg%%{a%?gég’j]g farnesyl
transf@§s%|1nl§9ft&¥ Styro%%%ﬁdste @rﬂhlﬁﬁ)rs Eﬁ{%ﬂleﬁiﬂr\éblﬂﬁgk@%ﬁjﬁﬁfblt%, for

aerosol s or nebulisers for ati1on
exampdg ihitdtord ofithecyfiileroial giavgh [faumrefamli@ (®r ekarhpla R family tyrosine
usi_Q sterile agqueous or oily solutions or
kmaS% mhl lr%%rsg}%%?%sr sterile emulsions. 10 Liquid form

N-(3 idhmMLﬂmdw@dn?DUUﬂh@th%ﬁﬂz%t(BQﬁ&ph@l‘ﬂﬁ@%}ﬁix?}h%ma%ﬂﬂn -4-amine
|l e water or_ water-propylene glycol

(P ARSIt N e BN A At b e b naamine

l'iquid preparations suitable for
(erl()ﬁlgi})eﬁt§gr +e‘mgm nistration. Liquid conpositions can

6- acxalmdw (bchtuioatﬂdorapham1)474(@momhamupmpax@qhmai&memlne (CI
col so] utj ggpus sol utions for

1033g>d TSRanple iy lt%fér?% R%%t@k?&fi@aveéygrw@sf@m?r fﬁgnbr@d for example
inhib&6ts of$hERPRARRGRLrbWVBLEF £ARH; 2ddi ng

) antiangiogenic agents such as those which inhibit the effects of vascular endothelial

growth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin™], compounds such as those disclosed in International Patent
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
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15 suitable colorants, flavoring agents, stabilizers,
and thickening agents as desired. Agqueous suspensions
w0 2006087B0 use can be nade by di spersing the fiPel/gB2006/000513
di vi ded active conponent in-28ater together with a
vi scous material such as natural synthetic guns,
compBSidRhat FRIRBY othfee hledhfSens FOxdMpteliRMEBhRmYltors of integrin
cel | ul ose, and ot her suspending agents known to the
uVBéﬁ@%ﬁ@O@ﬂdﬁE@bﬂﬁmﬂnulatlon art. 20 The pharnaceutlca

t n, un sa I n such, for )
i) § PSRl 9B0Re f8 Aerls HithiAg Cnftie atain R4 dhd smBe st Rged in
IntcARAGSRD PhRhEA ?p'l@déhbﬁd w0 99/0b 1, &%Iowosg@rwormm@hﬁm
unit dosage form can be a fackaged preparatlon th

01/933%4 24 © 4§Amnd§V0&EgBQé e quantltles of the

(Vu)pr gﬁ&ge\?\iué %Qisal'pl 01}’01 érlnggcra ﬁia ﬁ%gfglrc ta%j chtyia ?fﬁ-otsth%%ggeésgfiﬁgd above,

sucHamrISIS:%OBabﬁambmSanamegI e, cachet or tablet itself,
or it n 25 be the approprlate number of any of t hese
(vmbaéﬁlaf‘g@srams RRRroachesiBluaing dorsexerplegnproashercierreplace aberrant genes

sucl% eﬁs%%ff&tﬁgﬁg &k bB&Fhnl B A[‘l WRQ%?@?# &re?'c%deenzame pro-drug

rapy |nvo In
therayfy) aperoaches enom thase nmmgtc:ytmmle deaingmrsy, tlQ,I’mlﬂﬁﬁ:I lomdse bapYacterial
henother%ﬁk Suc chenotherap |ncluge one or

nitrqfeustase CppyEng HEPSa? GO E B SRR o CLrBaerapY o

rad1@lﬁ@1‘ﬁb§ sudhl as rﬁ‘lﬂﬁlc@ﬁg){ésfs?ah@é géifé/ tﬁé}ﬁf)}neom astic drugs and
nbi nati ons t hereof, as used I n nedical oncology,

(IX) su mnnalgo@let@py appmgc@,enclgdmg dor exampid ex-cive apd at-vivp approaches to

| d
ner 3 BB R SRR B E R A otines suc
as irddr Julkii B betei6@8n ¢ foe gra&ﬁmo&%ﬁﬁ&%&ﬁge ESIbhRZARRGIRE Bl lo?,

-27 exanple antifolates such as fluoropyrimdines |i ke
appma¢hes & @W%P IT-ceHdmerey adniroachey ysing eansegcted immune cells such as

cytom:ﬁ'é holsRERk %le?&%ﬁcocseﬁlg eap? o%?hé}ch% n‘%l cgw(gneh‘?\gg{s?&¥ 4 tﬁl%z)m’ cell lines

antitunmour an racyc i nes
andhmkewﬂmsuﬁnymmnuthpmnmﬁbmheﬂ@n@rublC|n daunonyci n,

d bi C d d
() OB Rt eRiReR e Biing SesamEBogTiG; DRRMTOARIQES Gucluding
borté‘io'ﬁﬁbp h%&e’clh&ﬁ Vi @i%%tﬁ{o'l@fol V{H&Hh«?rﬁfdenl%veﬁﬂcp ﬁ%’x%ﬁa@')ﬁgoIMTA

vi norél bi ne and taxoi d taxo and faxotere
Cephadpws &inase a@énionshCEPﬁ@ﬂ san(lC&P 2568nmite Trk or anti-NGF monoclonal

antlbo%éegcgfgeéég glﬁg ﬁ&lpé/ﬁ\%ltkﬁi\ﬁlﬁ?rﬁ%t%@go nd ltgﬁ?nr)l B I( 9391’1 -MIBG), anti-
G(Dey hdabelbhdl ap@esySth&df with o@Wﬂh@@ﬁgrﬁﬁLﬂSé}&e Ma@fopﬁé@en&h&ly-
tanoxi fen, torem fene, raloxifene, droloxifene and

Sunmﬁﬁaﬁﬁﬁéﬁéﬁﬁ46§§9ﬁﬁ@éﬂngéb@@ﬂbwﬂﬁbmn regulators (for

) LOSens f.or .

o 3 ool HEAGEAT AN be adCARI YU Tnd {BHIEHAIE Equential or

sepam:tetla‘hﬁg of tllnHE&lrdhamltl@lg:ompohenwa thelRehtagan ISilt:lS cérﬁbfna‘uon products
Pgle goserelin,. |leuprorelin and
emp oy the compounds of this invention, or pharmaceutically acceptable salts thereof, within
the dosage range described hereinbefore and the other pharmaceutically-active agent within
its approved dosage range.
Synthesis
The compounds, or pharmaceutically acceptable salts thereof, of the present invention

can be prepared in a number of ways well known to one skilled in the art of organic synthesis.

The compounds, or pharmaceutically acceptable salts thereof, of the present invention can be
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buserelin), progestogens (for exanple negestrol
acetate), aromatase inhibitors (for exanple as
w@nasns33ol e, | etrozole, vorazol e and exenest aPe)/Gaaw@6/000513
inhibitors of 5a-reductase s¥h as finasteride; 15
(iii1) agents which inhibit cancer cell invasion (for
syntResied ueingRh &k o o8 &cHBEELAIGNR] tBEStRESwItH §yi8hdtR mhéTRSdsdnown in the
and j nhi bitars of urokinase pI asm nogen ‘acti vat or
art of gyEheticrorgaine ehesRiptry, (ar wirigtigms Bherennsas@pprgeiatadrbyf thesewskilled in the
hi;bi n
art. $1&5?1%étﬁ@ds 1[18%@% )E)g.{;ylje Got fvf@ﬂeé {abc {tlborsé r8 sgg%?agt)é‘lgwt gg 6%fege§ces cited
here{rf ave hepcayncerpgonstediint ﬂhele ebididtyelyt ich@ehce, t rast uzumab

[@ce tinTM and the anti-erbbl anti bod){ cetuxi mab )
[ el CP%IPH%%C& oryhappageytenllyaeconighlosalis thereqly plothisiavention
maylﬁe'}ﬁtﬁﬁrémﬁx% he Eesacﬂ&% rtédT)E‘l cgl'% 895’3}19%1 liﬁéﬁ&ﬂs?he eactl ns are

bitors exanpl e Itors
perf‘g‘rrr@dftm sélaetts apﬁrapmlaty tq the resgyentsphd nE@%ialsfamplbyedt @nﬂ@m fudtable for
the t@@ﬁf opmats %@}q%ﬁ{g?erg%ﬁéﬁy{\ so,71nr|\Fl-gé ae&c(‘g;p%oq @f the synthetic methods described
belotivggﬁggb%d I\Ll_ﬁf(AEfs%@fHQt(iﬁ' PREFREd ReafriERRiticn8 Shé bRk Rhoi®ERF solvent,
reactielt #oyPls@NgaCkios fempsiraiize, dwiatiox 9thh experuim andvorkup- a

procf i, o5t Rt hondnd S B B omygction wbieh shtbe eadily

recogmﬂécblm)m}e) skulllemlamhd dirt.4t BRinBestobll by ba8 sitilled fnohe 8 d3MBlAnic
hibitors of the platelet-derived growh factor

Syndﬂf‘érfﬁ that the, ﬁinpa?n@éliaam@ﬁ@t op YRTiIgs rerdonsfof thremplepule awist be
comgé'.tfmigrgfel %@%%Jn@%# rea(,{tftﬁﬁ H:) S ? §19%f1@\§/t§§@<9?es% ?hess%ﬁ%hmuents

whloélrmietmpatﬂﬂe wib tlg:rmmﬁtimnfmﬁﬂmbns (Wi ibe esaalitp lappdrf to one skilled in
antl sc | ar . endot he cell growth factor antibody
PRSPt #W “Hifounds such as those
Exaﬂ%' osed in International Patent Appl i cations WO
2596, WD 97/ 30035, WO 97/32856 and WO 98/ 13354)
andhe\Dveods! WQVE&@ beOTIHERICGOEbEDOEN Seferene oahp fullotdng illustrative

e chani sms (for exanple |inom de,
exa |J]n§st]‘8m‘@3?%’ esf’?\ %Snﬁ}?rwgv(ss function and
@ngi asimpératiyes dry bivel aSEatréds CHTRNOY opBRAbSs &8 eirRE out at room
Conbretastatin A4 and conpounds discl osed in

| nt erlHAPFIBRES orRnkipgt t%@mrﬁﬁlﬁ‘is ithgi ds, Wor oo 21 6&-250¢)
%?%@ %@.\t? )t Is%\;eq F%/\Qﬁege cgg@sztﬁa nve\g) gl‘rzgugt%geﬁ,gyag)%ratmn of
t hos e)rgmn@ boleent wiis caticd dut @smgmrdt@y@@ﬁ}ﬁorhﬂoﬁ tuglbr 2hi¢€d pressure

her 4 L Rb AT R e P e O LRAGDSChppr Ohcos
dip 1 epkcsRo F%g@w ﬁ&@&ns@%ﬁ%hroﬁ%&‘g(é’&lf&?ﬁﬁ& L Rid 1 er_

aberrant Irec enz
pr o- chheggnatography (TLC) was carried out on silica gel plates

(iv)  in general, the course of reactions was followed by TLC or liquid
chromatography/mass spectroscopy (LC/MS) and reaction times are given for
illustration only;

) final products have satisfactory proton nuclear magnetic resonance (NMR) spectra

and/or mass spectra data;



10 therapy) approaches such as those using cytosine

deam nase, thym dine kinase or a bacteri al
wWORa060878LCt ase enzynme and approaches to i ncr eBSEGB2006/000513

patient tolerance to chenot apy or radiotherapy such

as multi-drug resistance gene therapy; (ix)

(vijnunatlde nepyvenror HRstigfon dnle hntbdrd @of Rice@¥ARThEse which can be
ex-vivyo .and in-vivo approaches to increase the

i mrurRiRe Ly Jiligent predessdevelopment; peippentions whreggpeated if more
trangﬁggﬁ&qﬂiqgﬁhmgytokines such 15 as interleukin 2,

i nterleukin 5’ of granul ocyt e- macr ophage col ony

(s1i) muwisni gigert, AR datadp pr thadhresof deltdealeas® nlajeedibgnostic protons,

aner approaches using transfected i nmune cells such
as %YW&P@WF&W&P@E(@H@&@ Ve 1q etrappthylsilaneTd42kasen internal

USi NGsthRK HBrmhihad afﬁ,@)gﬁﬂzw RS 0SE lihiekd &ﬁérwigé‘s?a d;
approaches using anti-idiotypic ant rbodi es; an Qf
(wtih erchemécal spenibols bayiertbair iisvel mdamings; dexanet hasone,

rot easone i.nhi bitors (includi ortezom b),
(u& ot rSSFVieﬂE’ia O (MP3 BLYe8 1p ?]iuﬁlgi'é’oggﬁl%()%’?")?ﬁmsi domi de,
(kﬁveﬁhéifollBhﬁé?miatﬁlﬁls WIS beeaRERI on' s ki nase
inhibitors P- 701 and CEP-2563, anti-Trk or anti-NGF
nonocl oBPAC ant i bodi esethybacgtatesd radi ati on t her apy
wth 13 t ai odobenz nidine (1311-MBG, anti-
G D2) rr%#%lg‘laonal ant i b%tl(}l’fg}ry({&}her apy with or wthout
gr anul ot¥Fe- macr ophagetetahwdipfurgd;i mul ati ng factor
(GN$CSFﬁ%£§;Iomﬁng chenpt herapy. 25 Such conj oi nt
treatnme y be achi e@wpggpy lgnivehe si nul t aneous,
sequent \plopr separ at ﬁleﬂﬁﬁ&ln%ncf’f the individual
conponents of the treatnent.’ Such conbi nation products
enpl oy D&M conpounds oflichlor@néthaent i on, or
phar maceutically acceptable salts thereof, within the
dosage range descri bed herei nbefore and the ot her
ExambRynaceutical l y-active agent within its approved
osage range. 30 Synthesis The conpounds, or
2nor e xalonrepylt M-prcazplt il eb-mg Offmrime?-ylanfing a2 (4-

fluod .Ethlcu%,ienti n can be pr ear ed in a nunber of ways
———mgﬁig' { to one skilled in the art of organic
syAtrhiairs of (R)FB[Sanfouh (S cy ddéprpal IR Rab61CRY lavhino)-6-
accept.abl e salts thereof, of the present invention can
methy pyiigpidi

_ 067 ea e - Ectnarpleetiesal dMettig 4y Ahe i &aenol) and
form¥idiske 5&?&‘({{&%%%26 gﬁ-lg% ir?l%@)tlﬁg 191§rvtv§sq‘%§{egﬁ<§ ﬁe‘glu:k?or 12 hours. The

synt heti or Syn
reactgmgwias therc bewesitatyd, dissolved ireDCMNES OtrhBy @dnwasied with saturated

reci.at b ose skilled in the .art. Such nethods
At AR T NN RN TR .
resuliff 80id Whd purBfc@gNeain® bﬁrﬁﬂlatdéﬂ&?)& MDeNe N/fe'@péé Z'?ﬁel) to give the

incorporated in their entirety reference.

title epsppaund 6PmhbEndEs). HIMBHASMiYBEu CILAD)S. 3k e pilp bl 46- 545 (18, 2H),

7o R AL e S T - ROSRAL S UEAT, B 510

(m, 1HHALN 048 @f,2H), 0.80-0.75 (m, 2H). MS: Calcd.: 393; Found: [M+H]" 394.

Examples 2-8
Following a similar procedure to Example 1, the following compounds were

synthesized from a suitable amino-pyrimidine by treatment with formamidine acetate (or

acetamidine hydrochloride for Example 6).



WO p@6S87T380AL |

performed in solvents appropriate to the reagents and

materials enpl oyed and are suitable for
ons being effected. Al so,
of the syntheti®3lret hods described bel ow,
under stood that all

descri ption
it is to be

t he

proposed reaction

i n the PCT/GB2006/000513

Ex {@thpoBith .

gt onsphere

i ncT udr nggRO! ce of _sol vent,
reaction tenperature,

TO reaction
durati on of the

SM

2

ik o Iﬁ-ﬁﬁﬁt o
ard-flubfopheny RAY/IE

@rgani ¢
\_& -mrsn-%@mm@ns of

[@a)

o

& 996 Cydogropylel Fvor kup 77|c(rrg<2Hdur ez(mam) ¢hgs(ﬁn 3H 1053

synt heS| s 1)d}[?y7tﬁﬁe&??g{c)lt’ ??gét’&fi}p‘g

reac

rd f
{ Bao i Sl By suiD- 60 Kine bt 7.05Hen,
rz?ﬁé %so‘iH?i
ese

816(8 (SEdIPEcm @3 (ﬂ,léﬂ)be conpatl bl e

Method
41

R TR the
¢ QVRRIpkdYye 1 W-pyratdre

read appar ent to

igy]?ﬁle fr(;? MOWI nSO:NI

Uifiluesphsitydjetithnol her

n—degrees Cel sius

aPt¥y- ﬂétl@lrmei-hods migH).tEn(nb @ Hs 860 (Bxs iH).e838 EhiH),

| PAT A=

B4 e o e T o G 41D, 3.63
(1B28H), Q@lc(ﬁqult)'@&(m"\ﬂjl 7?9 (m,

one skilled

e T BT T i cne

M se: 20 (i) tenperatures are give
C, operations are carried qut at

Method
42

e

N

{ SdarC: X%@P}dﬂlﬂe of

25 C
oggr an 3c}ro S magnge
¢ flgarvbensd)-9idpurinas
ﬁ/&a arator under re
“IHU8C bat h t enper af

25[ l@t @ﬁﬁ ﬂlea”
gel(;9 tﬁ?ﬂ{r yer
D pysizdl B-al) e[ lﬂ)at- e
tion s f
B R DR Pl
1'9H3§u§1tzzaﬁﬁﬁeen for
roducts have satis

OHMmeaH),tOe,‘?ﬁ)@n aHjr &.96 (imat H),=,50 n

b AroehRR e Ao Rt e il

2HY,7.830beE 1H)S B 3G (& DL &7 (s, 1H ,
Huced %’(essurl-gS ( lH) m(TSHg) )

e 6% 1H) to 60 c 25 (|||)

Method
43

AT S A S RN I

5(m,(1H) 508 (gmeﬂg,l 6. 23 (8, Gou 799 (8f

m%g)igy TLC or

o@b@ﬁp 1580 1HNS Fetsctiton
8167 (W3l PNGomy: 30 (v) fina
actory ea

roton huc r magnetic

Method
44

06 agoa, Pl B
Ay RN I

! eagorBhaly R A1

fevel opnent ;” prepar
haetpil-2H-purtn- equi r

{Age formof delt
brotons, 5 given i

8¢GDC13)8|®d]10(|m 265 50.99 €@} :ula)d , datsgm, W0
.S O TR Do 60 o bbb Ga 1y
9B A U 6H (s {eagﬁgtﬁ d’(’)f(ﬁmfj%ﬁ 7.30

ations were re
e, 2H); 8}69\6hell11)g1 Meh(brNVRIdat a i s
a val ues for major diagnostic

n part per million (ppn) relative

D Method
4]

QR (4aPRbivphsity RN
2-(9-(5-methyl-1H-
pyrazol-3-yl)-9H-purin-

2-ylamino)ethanol

(400 N1z 681(s! TEIRBIAY (s, 1H), 8.40 (s,
1H), 7.61 (b, 1H), 7.46 (m, 2H), 7.12 (m, 2H),
6.38 (b, 1H), 4.93 (m, 2H), 3.65 (m, 2H), 2.34
(s, 3H). MS: Calcd.: 353; Found: [M+H]" 354.

Method
45

N-((S)-1-(4-
Fluorophenyl)ethyl)-9-
(5-isopropoxy-1H-
pyrazol-3-yl)-9H-purin-

2-amine

(400 MHz) 12.57 (s, 1H), 8.70 (s, 1H), 8.39 (s,
1H), 7.92 (b, 1H), 7.44 (m, 2H), 7.09 (m, 2H),
6.05 (b, 1H), 5.10 (b, 1H), 4.53 (m, 1H), 1.46
(d, J=6.8 Hz, 3H), 1.40 and 1.35 (d, J= 6.0
Hz, 6H). MS: Calcd.: 381; Found: [M-+H]" 382.

Method
46
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standard, determ ned at 300 MHz in DMSO d6 unl ess
ot herwi se stated; (viii) chem cal synbols have their
W@ swalosTseani ngs; (| X) solvent ratio was gi ven PCI/GBRwA©B00513
. volume (v/v) ternms. (x) t¥e followi ng abbreviations
have been used: 10 Et QAc ethyl acetate; EtCH ethanol;
Exarhigle 9 et r ahydr of uran; DI EA di i sopropyl et hyl am ne I\/EO—|

net hanol ; and 15 DCM dj chl or onet hane. Exanple 1
CR)HB-(5Cydoprgpyly Wilpyragal,3-yl)-7-methyl-3H-[1.2,3]triazolo[4.5-dIpyrimidin-5-

VlanJ1%1@f@ﬁ%ro§ﬁéﬂvbe%a%t hyl - 9H- puri n- 2-yl am nol - 2- (4-

I aor opnenyt jetn 20 A m xture of

( Rlo 2-sphtiamiofi ()R)42 (5am;4m| -0105-0polbprdb 1PV 37 flz0 B3-yliTh )06 --

meﬂ}?@vﬁwisw ragipe2yt-Srpiephenylethanel sttty 0) lden @A mmol) in
aque(a{&@&cféﬁe adfe; 6(5%, 3 ng) was §dd€ﬂlﬁz%pvﬁi1§§'the agﬁﬁ%'g‘ 6 %ﬁ%ﬁsﬁ (0.032 g,

in EtOH
0.47 fmmol12 nlrld&u@ at 'Iﬁ éC Teaechetn waallohed te stirCfeflﬁr[ additional 5 minutes,

treatf BSR4 (40 i S BRI il DRGSRy er was
waslﬂz'a'v@i@n saltrhic 'B%@iC%ltﬁﬁ)gc(g@hﬂ?tdﬁgd f-lme?edz gﬁ& 8%}{1&% The

solid was purif m <¢hronat o
resuliip@splid %8s ler)ﬁEtdd)ygwlﬂﬂnn hhrontatdgraqahyc(mm nMe((EH £B0g]) © give the

it Seboo T 33 AT LD witg tub ol aladle 8 P or e

2H), 81, (s3118)7 534@0& (en ) 3. 8% ﬁi) 2}’#'2,74% %@{)12 96.2. dl”(lm 1),
L. 1131533% (E AT, sm n.3 ’MsoCalcénﬁPésFozms Mﬁmqﬁg .

simlar procedure to Exanple 1, the follow ng
conmpounds were synthesized froma suitable
Examplet pyri m di ne by treatnment with fornan di ne acet ate
hydrochl ori de for Exanple 6
3- AT Y93 0387, Q06 9‘5’@_ ﬂuo ,’J';Sob.:!:u.'r 5-
Iopropyl 1H- 0.77 (m 2H), 1.02 (m 2H),
mpvaﬁdlhﬁ&{%ﬁ) 1.98 Method pyrazol-3 -yl)-N [(1 S)-1-

( o & sbiutiod 0O @SN (Sseyclopkdpyl-8 Hapyragai3-yl)-Af- [1 1409 ( m

ﬂuor()B]I’;erér’A)eM’ y%tgggm%é,? FStItEBéPJme &\/I'_choc? 8; 0.0ﬁgg, 0.1 mmol) in aqueous acetic

acid (5%, 3 ml) was slowly added an aqueous NaNO; solution (0.008 g, 0.1 mmol, 1 ml H,0).

The reaction was allowed to stir for an additional 5 minutes, treated with water (10 ml), and
extracted with DCM (3 x 25 ml). The combined organic layer was washed with saturated
NaHCOj solution (50 ml), dried, filtered, and concentrated. The resulting solid was purified
by column chromatography (DCM : MeOH = 15 : 1) to give the title compound (0.015 g,
40%). NMR (400 MHz, CD30D) 9.05 (s, 1H), 7.44-7.41 (m, 2H), 7.03-6.99 (m, 2H), 6.23 (s,
1H), 5.16-5.07 (m, 1H), 2.03-2.00 (m, 1H), 1.55 (d, J= 6.8 Hz, 3H), 1.11-1.09 (m, 2H), 0.85-
0.80 (m, 2H). MS: Calcd.: 364; Found: [M+H]" 365.

Example 11
Ethyl 9-(5-cyclopropyl-1H-pyrazol-3-y1)-2-[(S)-1-(4-fluorophenylethylaminol-9H-purine-6-

carboxylate
A mixture of (S)-ethyl 5-amino-6-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[1-(4-

fluorophenyl)ethylamino]pyrimidine-4-carboxylate (Method 47; 0.6 g, 1.4 mmol) and
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9H- purin-2-amne 8.68 (s, 1H), 12.73 (s, 1H 3
(2R -2-{[9-(5- 0.77 (m 2H), 1.04 (m 2H), 1.99 (m
wda kos/087568 Met hod Cycl opropyl -1 H pyrazol - ( nPCREB2006/000513
4.91 (m | H, 6.20 (m | H337.09 (m 42
3-yl)-9Hpurin-2- 2H), 7.43 (m 2H), 7.60 (br s, 1H),
fornﬁnﬁ(&né scetdiél0.32 ¢ 3. &ilﬂmﬁ@l% i EI0H éﬁ) 188 v heddel to ﬂéﬂu}:fox( B hours.
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3-(5-Cyclopropyl-1H-pyrazol-3-y1)-N-[(S)-1-(4-fluorophenyl)ethyl]-3 H-imidazo[4.5-
blpyridin-5-amine

A mixture of (S)-N° -(5-cyclopropyl-1H-pyrazol-3-y1)-N°-[1-(4-
fluorophenyl)ethyl]pyridine-2,3,6-triamine (Method 48; 0.240 g, 0.68 mmol) and
formamidine acetate (0.113 g, 1.09 mmol) in EtOH (5 ml) was heated at reflux for 2 hours.

After cooling to 25 °C, the reaction mixture was treated with saturated NaHCO5 solution (10
ml) and EtOAc (30 ml). The organic layer was separated, washed with brine (10 ml), and

dried over Na;SQy. The solvent was removed under reduced pressure and the residue was
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3-(5-Cyclopropyl-1H-pyrazol-3-y1)-N-[(S)-1-(4-fluorophenyl)ethyl]-3 H-benzo[d]imidazol-5-

amine

A mixture of (S)-N° ~(5-cyclopropyl-1H-pyrazol-3-y1)-N'-[1-(4-
fluorophenyl)ethyl]benzene-1,3,4-triamine (Method 62; 0.395 g, 1.12 mmol) and
formamidine acetate (0.234 g, 2.25 mmol) in EtOH (5 ml) was heated at reflux for 2 hrs. After
cooling to 25 °C, the reaction mixture was treated with saturated sodium bicarbonate solution
(10 ml) and EtOAc (30 ml). The organic layer was separated, washed with brine (10 ml), and
dried over Na;SOy. The solvent was removed under reduced pressure and the residue was
purified by column chromatography (EtOAc) to give the title compound as an off-white solid
(0.205 g, 50%). NMR (400 MHz) 12.65 (s, 1H), 8.17 (s, 1H), 7.43 (m, 2H), 7.33 (d, /= 8.8
Hz, 1H), 7.10 (m, 2H), 6.90 (s, 1H), 6.62 (d, /= 8.8 Hz, 1H), 6.25 (d, J= 6.4 Hz, 1H), 6.08 (s,
1H), 4.51 (m, 1H), 1.96 (m, 1H), 1.43 (d, /= 6.8 Hz, 3H), 1.02 (m, 2H), 0.76 (m, 2H). MS:
Calcd.: 361; Found: [M+H]" 362.
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8.18 (s, 1H), 7.69 (m, 1H), 7.40 (d, J= 7.6 Hz,
1H), 7.35 (d, J= 8.8 Hz, 1H), 7.21 (m, 1H), 6.91
(s, 1H), 6.64 (d, J="7.6 Hz, 1H), 6.34 (d, J=6.8
Hz, 1H), 6.10 (d, /= 1.6 Hz, 1H), 4.53 (m, 1H),
1.96 (m, 1H), 1.47 (d, /= 6.8 Hz, 3H), 1.03 (m,
2H), 0.76 (m, 2H). MS: Calcd.: 344; Found:
[M+H]" 345.

Method
67
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b] pyridin-5-amne 6.22 (s, 1H), 5.01 (m 1H), 1.97 (m
1H), 1.49 (d, J-68Hz, 3H), 1.03 (m 2H), 0.81-0.70

W(Qm06[ﬂ840530 MS: Cal cd.: 345; Found: [MtH + 346.PQBGB2006/000513
(2R) - 2- (4- (400 I\/Hz) 12.53 (¥ -1H), 8.27 (s, 1H), 7.73
(d, J Method Fluorophenyl)-2-(3- = 8.8 Hz, 1H), 7.44

Ex.('rICm%Hbumf 24 (d NMReMs Hz, 61 (5'”Et nyr-TH IH), [sM
13 (im 2H) 62 ( J= 8.8 He. 1H) . 6.34

32 pyr(@ﬂb)-IZ -3-yl ) - 3H— (400 MH) ,12.21 96 109, 8.%2 &, 51;6,375&4( (d, H) | Method
| m 4 5- 3. . S,
3%91:11“&@1’*1%%‘(5%%’@ m;g%SOI B gcyrfrd?? PganbIIIch? (. iFD} 69853 68

I I I
{ P BRI 4 .00 LS

en p»r@qowryl) entdit mwazlbl) 596 e 7eS.GHA Hix e

i u%e?%%[?!ﬁmé%zgi‘% Poehbs i 23 Bmanthe ki b us:

—

0. %Hérnﬁxo?elhah%lmm Cagddd 350 OF st NimE et ate (0. 234 g
2125 pupl) in Ft (5 ml) was heated at reflux for 2

hrs. After coollngto 25 C, the reaction m xture was
Fxalh d with saturated sodi um bi carbonate sol ution
12 ) and EtOAc (30 m). The organic |ayer was

1-(5 SBpapRsBd- ] Heghad- 3w 8- a9 nes-fd8-ophdnyl i 12hAnsl i £

over Na2SX4. The sol vent was renoved undér reduced
Iﬁlﬂ@[@%ﬂﬁ_@léﬁﬂmmm®y due was purified by colum

e

ﬂuofbﬁhﬁﬁ'l)(eﬂlylahhlho]b8nzib?ntf1&, (Mdrthod o; %:RS(gIIIOZI'ﬁlmoB aﬁa féﬂna}]@ﬂme
acetaée g2 ]_gz’ ZQ_%_I)mngal)Z@ }%télﬂ o rgl) zgvaﬂileatpd ﬂ)reﬂ@x f;g 2(1gs (Afiqq)coolmg, the

react‘IIbrI'_’l%vi(tﬁ?e VJaI'I)treaﬁIed%t}I ﬂ&ur%%% soc#l/éé?biéaqle%q%fe ds%hﬁ],opgz(l 0 %I—?Janéi EtOAc

(30 rp]%lll}&o@@ﬁc lam %S)ﬁap@ﬂffﬁfs OvaBlSt/ vGBR Bririe' Q0 @al),3ind-dBi8d over NaySO,.

28- [ I d to
The NG S5m0y et P g oMBatR A RORGE Wy Ryt bpegplumn
chrofnﬁfb@ra’@h? WELGAE eVROIHS IQ@ ng ?ﬂﬁglbé’ tHertﬁféthﬁNfé‘)IbuﬂH Sshan off-white solid

formam di ne acet ate. oun

(321 214795 NOIR 6100Mbb RS (S 2LO5 44 (. 1H). 7.95 GBLIs 7 B, 2, 7.14
(m, %ﬁ%)‘,“}.{)&b?l, 1?;43;@?? %,%&8%@2’(&6%5*&? b, 46336, (Gn), .97 & Pr. 1.55

(d, J= 6.8 Hz, 3H), 1.03 (m, 2H), 0.76 (m, 2H). MS: Calcd.: 386; Found: [M+H]" 387.

Example 34

benzo[d]imidazol-5-carboxamide

1-(5-Cyclopropyl-1H-pyrazol-3-yl)-6-[(S)-1-(4-fluorophenyl)ethylamino]- 1 H-
benzo[d]imidazol-5-carbonitrile (Example 33; 0.30 g, 0.77 mmol) was dissolved in MeOH
(10 ml), followed by addition of 25% aqueous KOH solution (0.87 ml, 3.88 mol) and 15
drops of 30% H>0; solution. The reaction was heated at 75 °C for 48 hours. After cooling, the
reaction was diluted with HO (5 ml). The resulted solid was collected by filtration and dried
under vacuum to give the title compound (0.137 g, 44%) as a white solid. NMR (400 MHz)

.12.70 (s, 1H), 8.66 (d, J = 4.8 Hz, 1H), 8.30 (s, 1H), 8.06 (s, 1H), 8.03 (br, 1H), 7.42 (m, 2H),




10

15

20

25

pyrazol -3-yl)-3H (s, 1H), 6.65 (d, J = 8.8 Hz, 1H),
6.08 (s, 1H), 6.07 benzo[d]irn'dazol 5- (d, J = 5.6
wWoH2006/089530 4. 95 (t, J = 5.6 Hz, 1H), 4.40 PCT/GB2006/000513
ylam nol-2-(4- (m | H, 3.640«{t, J = 5.6 Hz, 2H),
1.95 (m 1H), fluorophenyl)ethanol 1.01 (m 2H), 0.76
7.24((br, 12H)7.13vGh, 18, 680: (s amﬁowdﬁ)wbﬂmﬂ /8. 95%81 lH) 1.47 (d, J
41-'? uorobenz (L 12. 66 1 178
-wﬁzﬁ% 315, 39k 2D i o9 boe) NP SRS,
8.8 Hz, 1H), 7.12 (m 2H), 7.04 64
1H-pyrazo| 3-yl)- (s, 1H), 6.66(d, J =8.8 Hz, 1H),
Exa@gpB23§t, J = 6.0 3H Hz, 1H), 6.20 (s, 1H), 428(dJ

(rr? J%qylng@ S 11etrrﬂro<§>é[}n[ dlw{glg]ar%gfﬁoiﬁesl‘@gégg&nggg@mlp@mwo %g
syntlﬁéyib'éqi fro%f@sul%@l?e{\angl 1?%3&?\}{&4%0 dé%gf%}h %’é’ﬁ‘éﬂ%ﬁ ﬁ%a @te.

uor op

EXZHI)COIﬁp&mdd J = S.NMIR/MSI-D, 7.09 (m 2H), 6.93 65 |SM
; (s AN 663 (d 1 =84 H 1H

3 o | CCa SOEPE A oy (UBOVEBT 277t De 1109 115, 6 (55 | MioThod
a oLo5.

o (iR f Pt Lifd 44 ol i, PO G B SEELED | 70

Fd#dtuofdyhbhyt)-380. 315 (15 (e Slmys 06 [3d, APy 4.8 HZ4Q©1) I\&BQ t 7

12.,6

1++’ha§¥°§§%ﬁh%§)n@p§' ﬁp 41%}16811‘1)1 79 (m,ég'ﬁ(w m 1H>z wo'd
SC ’lfllﬁenéoﬁi]ﬂldaﬁie §§1 ﬂl% 13 galy}_gr\ ‘i%ﬁgﬁm arf‘-;_ﬁ (g‘H

(4,5 an;omt@ﬂes4 (d J:-2H_) (MSIzCalﬂ:ﬁ-l) 408 Fa4nd o[MJaHr&os
L‘ ||LuLu1imdaE‘e'|—5'—-|'E—4H)—&1n {PI J—1-5 H7 1l_h

453(m1H) amne 1.96 (m 1H), 147(d J—68Hz
Exarable36l- 03 (M 2H), 0.76 (m 2H). MS: Calcd.: 344;

ound: [ M-H + 345. WD 2006/ 087530 PCT/ GBZOOG/ 000513

yolopsopy Cd hpy e 1-SNVR)- A5l uSkd - N3[2S Y- PR -fiRefopher(yREhyIVEERA-
61 1H. 8.22 (s, | H, 7.44 (m Method
1S (3. OH), 7.35 (d, J= 8.8 Hz, 1H), 7.12

( YTA Iﬂlk')ure 6{?&]\6&5 c(y51‘oBﬁi ldlﬂéﬁ'ﬁ 50‘15-13 §1)- Qbﬂuoﬁo ﬁ’”’ [f g4- J=

benz

yrazol -
ﬂuoreghenyget@yﬂqugeneﬂ.g)% 4 ‘upag@ne( (tMethed B1; 6) W, g, 11—(@0 mmoh)@nd

formamidine acetate (0.209 g, 2.00 mmol) in EtOH (10 ml) was heated at reflux for 1 hour.
After cooling, the reaction mixture was treated with saturated sodium bicarbonate solution 5
ml) and EtOAc (15 ml). The organic layer was separated, washed with brine (3 ml), and dried
over Na;SOy. The solvent was removed under reduced pressure and the residue was purified
by column chromatography (hexane : EtOAc = 1 : 1) to give the title compound as an off-
white solid (0.125 g, 33%). NMR (400 MHz) 12.79 (s, 1H), 8.08 (s, 1H), 7.45 (m, 2H), 7.20
(d, J=8.4 Hz, 1H), 7.09 (t, J = 8.8 Hz, 2H), 6.60 (t, J= 8.2 Hz, 1H), 6.19 (s, 1H), 5.68 (d, J=
7.2 Hz, 1H), 4.65 (m, 1H), 1.98 (m, 1H), 1.47 (d, J= 6.8 Hz, 3H), 1.01 (m, 2H), 0.77 (m, 2H).
MS: Calcd.: 379; Found: [M+H]" 380.

Example 37
Following a similar procedure to Example 36, the following compound was

synthesized from a suitable aminobenzene by treatment with formamidine acetate.
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benzo[d] i m dazol -5- (m 1H), 3.61 (t, J= 5.6 Hz, 2H),
2.30 (s, 3H. Ms: ylam no)ethanol Calcd.: 351; Found:

wQ hobips75362. Exanpl e 33 PCT/GB2006/000513
1- (5- Cycl opropyl -1 H pyrazol = ‘Bl-*yl) 6-[(S)-1-(4-fluoroph
enyl ) et hyl am no] - 1H benzo [dl i m dazol -5-carbonitrile

ExD [AChpbui® Of NMR/MS SM
() -5-anmi no-4-(5-¢cyclopropyl -1 H pyrazol - 3-yl am no) - 2- [

37 1-|(@R)-2HAeopheny | J400MVHaN 103 benZore.09 (<, €Ly, Watm@ﬁi 2@@, Method

g'cgcg" ﬁ%?liylzl “Et 047358%0 78 w%&éd et AZSZFE aﬁ*ggréﬂ%» B 2 |72
hr|yrbl-8fylEgol i nge. Stll'(?JJ@Q‘Hz' ?H)f@ ig%)"’?%g (Eiefland

W|th satur at ed sogli um bBi carbonat e so u

Et|dero-BBe nl ) . T1HZng)ar5107 (t.dyes.8vids 18R pas h(ed= 6.0 Hz,

R B R R Eﬁhﬁﬂofﬁs&éﬁ%@?ﬁm&ﬁhe
yesyminmoyx@smpurlf 09 71on, QHkLMB C4IB8.95%8; FILARTNI }5‘*@6@
o give the title conpound as

of fﬂ%ml:thénsélkﬂﬂil@ol 3.23 g, 82%. NWR (400 MHz) 12.79

\b J.I'I) sS4 \D J.I_I) 95 \o, 1::) 53{—m ZH)

7.14 (m 2H), 7.01 (s, | H, 6.10 (s, 1H), 6.09 (d,
Example3®$ Hz, 1H), 4.63 (m 1H), 1.97 (m 1H) 155 (d
S35 0.8 Hey BN 1.03 (m 2H) 076 (m

c 05 ¢ y “H pyrazol - 3 -yl)-6-
benz¢ %1 -B méophenyl)et hyl amino] -1 H benzo [d]

i rrAdmxnire bf @a‘iab(dmﬁlogﬁ)pyl lH-pyrazol 3-yl) 6- ﬂuoro-N 1-(4-
ropyl - 1H pyrazol - )7 ; S) - 1- (4-fl uoroph
ﬂuorgpé;qny@{q%y(] Zﬁlgﬂ 1 3 4-triamine (Method 3, 0.302 g, 0.816 mmol) and
AL A0 (o, S R OB G i g

Aftereddiingahe m‘acti@%‘naqulem tiéﬁiddsmﬂuﬂatttﬁated Qodi¥mrBicarBora solution (5

f.30% H202 | Th ti
) PrOBE L Ruf 138 S v %@Plia?at”%ivg%hewﬁh[bgﬁg (hD, and dried
over Nag® ). The WalTertiwddtr&doVid Jhd'é?@dﬁéecfﬂrésguﬁ%lﬁld &ﬁé {ﬁig? was purified

solid was collected by filtration
by cojymp ghiomptegrarhyt (hexanet: E&080 rpoubdo EbveltBa title campundss an off-

whlté/‘%ﬂl{dio 39biy g&%@%g&’g@%ﬁﬁ sﬂé 2 @032257(@,11%,_,7 37 4003, 7.39

(d, Jetm 0 Hz,HH), 7.142t, /7 9.@ Hy, 2@&%@1/ 9&725(3912 lH) 6 07 (s 1H), 5.90 (d, J

/ / -
=4. 85&7(}%2&)9&9%0101%13&6(& IHI){)I 51(4(d577=(6f§ H]_zHﬁH) 1. @25(1)(1 raH) 0.76 (m,

T2 ~od , 1.02 (m 2 0.74 (m
2H). Mﬁ-ca%/csﬁ 3g(§f lg%uhd %Q@Fggl?nd [ MtH] + 4(()5 E;Darrpl e 35(5

FoIIovm ng a simlar procedure to Exanple 33, the

Examoll |39WI ng conpounds were

Following a similar procedure to Example 38, the following compounds were

synthesized from a suitable aminobenzene by treatment with formamidine acetate.
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synt hesi zed from a suitabl e am nobenzene by treat nment
with formam di ne acetate. Ex. Conpound NVR/ M5 SM 35
wa 260880 opr opyl - 1H (400 MHz) 12.77 (s, 1H),P&Ir/¢B2¢0s/000513
1H), 7.99 (s, Method pyrazo#23-yl)-6-[(R-1- 1H),
7.49 (m 2H), 7.15 (m 2H), 6.95 (s, 1H), 70

Ex{ 4 Compoandeny! ) -2 TovlRAS T I, S 95Td J = %8 “Tsm
Hzl 1 5. 32 (t. JJ| hydroxvethylaminol- = 4.8 Hz, |

39 H)|, (23)29[36@ 1H), 3. K@O((MHZ}HI)Z,@QSQ,GS{), 8.23 (s, IH% ’6%7 Em, Method
d I 1.97 1.

2t TR 5 can Bo 147 (&) 28 H&gﬂ)eé:g)édd-ﬁé@- | 7

F -

3?1 %i/ogjlygprgfﬂ{a?oll—l- yraiz{glés@(S iHZI O%)r IPRl-f(l

- fl %Zdﬂ 1] -S%HIZ 1), O Lo, diH) r8.@a3.GB (B, 2H1),ne

A |3

(9 C ur : ]O{/ﬁ opr opy I1 9%%)}?921092 émypjl)-’g Ty (Hb%l-)ﬂ}’lsf 1;

(4-ﬂ¢dmmeapnanyﬂox et il rmosnBodhd3 s i s9p.ne (et hod

Z1: 370 g ) _and formam difne acetate

P

(0.209 g, 2.00 mml) in EtOH (10 m) was heated at
Fx reillﬁ: for 1 hour. After cooling, the reaction mxture
XA T eated with saturated sodi um bi carbonate sol ution
1-(54Cyclobeopyill FRp a kel A L& STH X 4-fITB R pRESAT I 1)- P Sni MBS 4,5-

separated washed wth brine (3 m), and drired over
¢ e solvent was renoved under reduced pressure

f t h
?E%é%@ﬂ? SR - L R T e R AT oot o
ﬂuomph@fy[)eth\y/l)pyledlﬁe-QMQS (hndind (Meth@@%@ 0. I\B\/g d. 4@QmM‘I|¥ and forrﬁlamdlne
acetate g0 &8 éS o?)'?l &S QS IISP) was hgatpé at I‘Qﬂ-blx tog 2@g)u€q Afg:r eooling to

25 %ﬁ. F%méén %ﬁrﬁ{tu%ﬁ tge%beg]v(@ Sail%iléﬁi\( i—x;:@%solé dn/(1§ mif and Et0AC

(30 IﬁB{) Thelor@dni€ yePihs sdparhfed, Maskdd)with Bise @8Inglgl. and%l?@d over sodium
H + 380. Exanple 37 Follown% a simlar
Sulfa&’r g@@&%‘&%ﬂ’%w@@ﬁﬁ%ﬂ%r redygeck RpSsyYG ang thorpsislup avanaurified by
it abl
o LIS O STLYEERE Bl gy i
solid®@- 00282 60/%). deiosvR (408 MHx) lmo (130)) 8N‘9:(BJ\/H{)SM33QZ 1H), 7.42 (m,

200 9 280, 859 & HER O eyl DR HA P26 (57 70§ b Btk 5.00 o

1H),8.% (g, . 1HHH .42 d;l,r?eét;quH 91@2 ,2}&);0), .,7631)31,2H.Ms. Calcd.: 362;
)p ra@gl}% -4- .51 (t, ) 2 Hz, 1H), 6.)21 (s,

FoungpjM-+El] 586 J:44 fluoro 3H Hz, 1 H), 5.07 (t, J

= 5.8 Hz, 1H),4.51(q,J:6.0Hz,

Example 41
(2R)-2-(1-(5-Cyclopropyl-1H-pyrazol-3-y1)-1H-imidazo[4,5-c]pyridin-6-ylamino)-2-(4-
fluorophenyl)ethanol

A mixture of (R)-2-(5-amino-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)pyridin-2-
ylamino)-2-(4-fluorophenyl)ethanol (Method 93, 0.14 g, 0.38 mmol) and formamidine acetate
(0.079 g, 0.76 mmol) in EtOH (5 ml) was heated at reflux for 2 hours. After cooling to 25 °C,
the reaction mixture was treated with saturated NaHCO3 solution (10 ml) and EtOAc (30 ml).
The organic layer was separated, washed with brine (10 ml), and dried over sodium sulfate.
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
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benzo[d] i m dazol -5- 1H), 3.58-3.70 (in, 2H), 1.98 (m

1H), 1.00 (m 2H), ylamno]-2-(4- 0.77 (m 2H). M5
w@2a0o6ai8753895; Found: [ MrH + 396. | uor ophenyl PEet/Gaamb/000513

Exanpl e 38 3 -(5 -Cycl opropy434 H pyrazol -3

-yl)-6-fluoro-N [(S)-1-(4-fluorophenvl)ethyl] -3H

(0. 22)@,@%)[ 4l NVIRd@a®MI5z)-1armiene, B1)A8 m)>(§ lm) 87§4 (s, 1H), 743 &m 2H),
5-cycl opr I'- 1 B pyr azol )-B-
710 2R Ta G a o yvrﬂeﬁﬁ@nain6@54s,t1ﬁ)awaémg B v (m, 28D,

I 85 e AU 9 AT B GER i

reflux for 1 hr. After cooling, thereaction m xture
vva? eated with saturated sodi um bi carbonate sol ution
E—-@E’——ﬁ) and EtOAc (15 m). The organic |ayer was

Mfﬂm was pur|f| ed by col umm chromat ography

"E30S. %f%pgopgzﬂwépy(r@zm% ol Peﬂ;@%ﬁ@& gl

benz%?_d]?xgdéoﬁ)&éld%‘?_?)r&n?g (1]E(x%mtpie|'93 1725$7 3(2r§hm%ﬁ)and71 ]e'cgfaqu on

carbgn (§.9%¢, 0149 moloin I\(IQOH;(ﬂ-Q ml);w@s{)add@d 15 drop’s4af 801hdz HQIHShe reaction

was haed 13 o oz oy Brghoniye gl sy o el e residue

was @deea IRFOAcERe0MI e washddoitiovitngted sgdlmn! EarB6 &AL and

Ie 38, the follow ng con‘g@un S were
dﬂecg‘;/‘f‘?f Redinmsylpte offter rspiovalnfsolsnta éﬁ@@lﬂfewwpqrrf@dthmnverse-phase

B e

solid((Q1)l 22 6] B).( 5t N0 (L OVHAHZ L 22. 69(sc $I—I) JHS (58112}3 7(4% (nﬂ, IEIH) 736 G,

1D, 11 ot P eERE 08 o YR B 745, i oty 1 ¢80, 392 s

2H), Ijzo7-1 9HIm ﬁHP?; 4(85(d .}UE')6 4 ﬁz 7ﬁ{)§'@fo’1 (ﬂquH) . izg(fé‘)zﬂ)JMs Caled.;
3H benz i mi dazol

390; Fownd: 41 ]%ﬁ?12l—|) 5- yI ani noj - (4 1 95 (m 1H),
1.02 (m 2H), 0.74 (m 2H). Ms: fluorophenyl)ethanol
Cal cd.: 395; Found: [MH] + 396. Exanple 40

Example 43
N-((1-(5-Cyclopropyl-1H-pyrazol-3-y1)-6-((S)-1-(4-fluorophenyl)ethylamino)-1 H-

benzo[d]imidazol-5-y)methylacetamide

A round bottom flask was charged with 6-(aminomethy1)-3-(5-cyclopropyl-1H-
pyrazol-3-yl)-N-((S)-1-(4-fluorophenyl)ethyl)-3 H-benzo[d]imidazol-5-amine (Example 42;
0.10 g, 0.256 mmol) and acetic acid loaded TFP resin (1.0 mmol/g loading, 0.256 g, 0.256
mmol) in mixture of THF-DCM (1 : 1, 3 ml) at 0 °C. The resulting solution was stirred
vigorously at 0 °C for 1 hour and filtered through a Jones tube. The resulting resin was
washed with a THF-DCM solution (1 : 1, 3 x 5 ml ). After removal of solvent, the residue
was purified by column chromatography (EtOAc~MeOH = 20 : 1)to give the title compound
as an off-white solid (0.083 g, 75%). 'H NMR (400 MHz) 12.67 (s, 1H), 8.50 (m, 1H), 8.18
(s, 1H), 7.39 (m, 3H), 7.11 (m, 2H), 6.73 (s, 1H), 6.09 (d, J = 6.0 Hz, 1H), 5.96 (s, 1H), 4.53
(m, 1H), 4.42 (m, 1H), 4.31 (m, 1H), 1.93 (m, 1H), 1.93 (s, 3h), 1.47 (d, J= 6.4 Hz, 3H), 1.02
(m, 2H), 0.76 (m, 2H). MS: Calcd.: 432; Found: [M+H]+ 433,
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1- (5-Cycl opropyl -1 H pyrazol -3-yl )-N-((S)-1-(4-fl uoroph
enyl )ethyl)-1Him dazol 4 5- clpyridin-6-amne 5 A
WOrRR00608 7530 f PCT/GB2006/000513

(S) - N4- (5-cycl opropyl -1 H pyr4kol - 3-yl ) - NZ- (1- ( 4-

fl uor ophenyl )ethyl)pyridine-2,4,5-triam ne (Method 88,
Exafiplb44), 0.43 mol ) and forrmm d| ne acetate (0.089 g,
0,85 nmol). in Et0—| (5 m was heated at reflux for 2
aa)ill ..'A‘A‘ 1&-p 1 ata'Fh\Va 25 ﬂ 'L’.."’ )ﬁfhvlarmmi))riﬂfe

11‘Bird§ 184 g S urated NaHCG8 solution (10 nl) and

organi c | ayer was separ at ed,

vva§hednxmurehoﬁ(6') -Bentid®-3rb)cyclprbpsi-i Hehyonzoi- 3S}Qﬂhiﬂ16)—$Q1 (4-

B S P BRI ot SR o e
(22¢h pﬂﬁ{&ﬂﬁﬁﬁbﬂ &Sgtxﬁ%\‘%vag/%%f ﬂ\(uilfor@% hghféeéx%lecédqhkm

conpound as an whi te
reac‘(lqr()@nm)wajsme“a&:d(\mth sa)rated sa@u(nsblcarb{)natGBSdBlﬁl((ns(SO i) and EtOAc

(80 %I)S%héggg "beer %@Q? (an;je_c? }i?gaéhf.%zwg}iﬁﬁme éod@l)i%ﬁ éal)over sodium

sulfate. Ghe (vaeﬂ-tH)JaS rémbied Ghded reddcd pessuid And tﬁe %1&%&1@ 'ﬁ)lrlfied by
0.76 (m 2H). MS. Calcd.: 362; 15 Found: [ MtH|
colu@&hﬁgr@atqgraphy (EtOAc) to give the title compound as an off-white sohd (1 05 g,

2o i LSy FLOR Pt A BRI o bt AT 35% e 0,

712r(1nxt2HDé7@ﬁ(dJ 20Hz 1H)675(dJ 68Hz 1H), 6.22 (d, J=2.0 Hz, 1H), 4.58

R B e DA PR T TR L B

Fourﬁﬁ{l\/ﬂﬂgﬂ 0.38 mmol ) and formam di ne acetate (0.079
mol) in EtOH (5 m) was heated at reflux for
2 hours. After cooling to 25 C, the reaction m xture

Exa gigeated Wi th saturated NaHCO3 solution (10 m) and
X2 (30 mM). The organic |ayer was separated,

1-(5\@& o pyil-t1 AL By rbAR- 308600 3)- 1 mﬁu&robﬁ&v%‘é%w%ﬁﬂwm

sul fate. 25 The sol vent "'was renoved under reduced
benzgdimidazol drearbaxamidssi due was purified by col um

h t th
corB LSR5 e G S eop i sl StPio)- 51 -
ﬂuo@ﬁﬂ'ér@ﬂﬂ@fa‘nﬁﬁ@)%&ﬁzamldﬁ(}ﬂ&haa 190 335930@ 10 ﬂﬂnblyanﬂ 48enaMidihe acetate

(2.2 gfﬁ g ( )11@ E(t}_%ﬁ (épbml) @/ag Qea(tgd atlreﬂ.])\x t(og 3(;71109@ Ajte&co(phgg, the
react'i'gn milxtﬂ WE@ tl%éte(i%lthgsawrgt}_é sgﬁuwlia%wnfﬁ) so%%q%aﬁr%and EtOAc

(80 13]381" hd:@‘gaudc gyt hs sepatitedy Wlﬁxlmalpinﬂi BZne (30 ml), and drled over sodium

sulfa% (Iflg]fal"?liltu"g%d%ﬂgﬁéﬂs srg%d % ressillrhcl- 28%1 tﬁg ?els1due was purlﬁed by

col Qﬁ@%ﬂ{n‘iﬂtb OO I@O 1 -
u R opﬁ%ﬁ@ A I(—:I- 5 fr e % csglge Eh(e é itle 00?11)0%111% as %n %ff white
sohde(ﬁy‘HS)gtl h34) i NHJR (480 MHz) 12. 79 (s, 1H), 9.00 (d J=2.8 Hz, 1H), 8.42 (s, 1H),
7.67 (d, J=2.8 Hz, 1H), 7.43 (m, 2H), 7.38 (d, J= 2.0 Hz, 1H), 7.09 (m, 3H), 6.59 (d, J= 6.4
Hz, 1H), 6.16 (d, J= 1.6 Hz, 1H), 4.54 (m, 1H), 1.97 (m, 1H), 1.43 (d, J= 6.4 Hz, 3H), 1.02

(m, 2H), 0.76 (m, 2H). MS: Calcd.: 404; Found: [M+H]" 405.
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15

20

25

30

benzo[ d] i m dazol -5-carbonitrile (Exanple 33, 1.25 g,

3.2 mol ) and 10% pal | adi um on 10 carbon (0.69 g, 0.65
worwbp8ise MeOH (40 m ) was added 15 drops of cPCIYGBRIGK/000513

The reaction was charged 453si hydrogen and shook

for 30 hours. The solvent was renoved. The residue
Exampe 44 ssol ved in Et OAc (200 ml), washed with saturated

sodj um bi carbonate (50 m ) and dried over sodium
ﬂi&ﬁ@p@ﬂ,&&@&@éﬁﬂhﬂ 6oditlyenonhi(S)- It-(4eflyasephrtngl ol wl)-3 H-
b ikl Ay, er se- phase col unm chr omat ogr aphy
eiz IH i H20O) to give the title conpound as an

of (&M O eCykcborsapyild H- ﬁylaiolgi y - ]20;@ d1ﬂllHrd\|NR((-€41@u Plenyl)ethyl)

benzdigy {34 Giania (ol WG4 & 6115 masoal anc fymaisicpns pastate (0.149
g, 1 H mn@l% E(t@H (]l U)ml) $ra® ﬁe:{t%ﬁdat]rghux ﬁ)ﬁqanlzo(ﬁ :ﬁ%[u?r)a_{)id (idll(lm bicarbonate

solutgm) QS rml) ’md Et@AQ H)S ml\)@ver@acﬂdﬁd The Gi@8nic Fayendias pépntdted, washed with

brlnﬁ\@ (zli arg s \?eﬁﬁgéyit sill_jigﬁyrlaezmie;?ni yies rq;n(tv(ejg)unﬁer(rgdlfqeg pressure
azo

681 R b 508 oo P kL HONCR20) g e

compauni ag offarmmmbd n@/uzo 8-42%6)c Jid NYIR (90 MIEE) 12.83 (s lH) 8.20 (s, 1H),

1o R L LRSS B

Hz, IHWU %7 g 1 5 qt98: R CiE), | 28ded= n l
oo e o R, LG B HE SO 00 G TR O 210 Ms:
Caled.: 397; 0#1“} [M“LH)] (3:98The resul ting solution was stirred
vigorously at 0 C for 1 hour and filtered through a
Jones tube. The resulting resin was washed with a
Exaniple-49CM sol ution (1 : 1, 3 x 5 m ). After renoval of
. the re13|due 1vvas %Mledb

4ﬂ1ﬁ9 ' etﬁ&h&}ls an of f - whi te sol i d (00839, 75% H
12.67 (s, 1H), 8.50 (m 1H), 8.18 (s,
1 I-()R)-27(43@ménn-3 EHpycldprdpyle Wi-pRtdrol-8-yTidnifs)-2,bHifludoP®nylamino)-

2-(4-21ﬁ?ro%ﬁg§1)9g1'5'§<11 (%ch%ﬁbo%(s 0534 g(l{)_gﬂ j‘_r4'.1-61051§ ?Emggr@&'%cgﬁg‘ aceiate (0119
g, 1.14 rﬁﬁlo()Cin BIGHq16 nh;z_waﬁhgatedlatqgﬂux( 13k 1400y, st?%O% %Bgé\gjﬁl)olcarbonate

Cal cd.: 432; Found + 433. WO 2006
solutpg-(ﬁ @Qg@b]ﬁ@%@é ml) peere @cbdp]"l@ erganic layer was separated, washed with

brlne](3 Qx@ Q{Cﬁhﬁ? A ove o)soc%}"i‘_'h%\/ff%ts }fedio){ve)nt wag 1(els1zoved {mdgrl c?uceg pressure

and théﬁe@ﬁl&@ lw%s ﬁuﬁﬁécbl@ﬁbﬁrbfn'aﬁ)gﬂiﬁy 'EH&JJER)&&E =1: 1) to give the title
) - 2- am no- 3- %/clo pro yrazol - 3y|amno)-5-%

Comp%updlassofff I‘*‘d’étﬁéﬂh‘é(ﬁ/ (g rﬁ;@f’ dmmbl)l\@%rﬁé@ﬂwﬂ) 112.88 Na 1D 08.20 (s, 1H),
734 8 31b 07 Jl%i%f%%ﬂﬁ"f ML 40 F ot By e s
1H), h60rK(m, 1141) t3e64-8.00 (N QH), 11087 (m, 1H), 1.00 (m 2H), 0.76 (m, 2H). MS: Caled.:
413; Found: [M+H]" 414.

Example 48
N-(1,3-Benzodioxol-5-ylmethyl)-3-(5-cyclopropyl-1H-pyrazol-3-y1)-3 H-imidazo[4.5-
blpyridin-5-amine

A mixture of 6-chloro-N-(5-cyclopropyl-1H-pyrazol-3-yl)-3-nitropyridin-2-amine
(Method 77, 70 mg, 0.25 mmol), piperonylamine (54 mg, 0.36 mmol), saturated NaHCO; 0.5




10

15

reaction mxture was treated wth saturated sodi um
bi carbonate solution (30 M) and EtQAc (80 m ). The
wWoe@anss3d ayer was separated, washed w th bri neCT/882006/000513

m ), and dried over sodlum-4§ulfate The sol vent was
renmoved under reduced pressure and the residue was

ml), gd drdhly ébub Y, 418 oL 013 K1 WRRRERSY 8PTHO @o%%ufsoT% MSction was
t he t|tIe compound as an off-white solid (1.05

alloweddg coalyp rpgmn (eamrawm artithg eol(/snts Webe, ev&pdlﬁte@sn aﬂd)lﬁvac The

resulgn%%: Edrr}é w\f\H)u‘;zaatﬁd |yEth Zi% cfusga-ﬁg gy 2. ‘%&tgqgmoé} |1‘Qrm1f ﬂj:ld (g%@ pL, 3.71
mmo%)d and 1:4261&35@ 0.3 'r'ﬁl) aﬂd 51% 1 zaglmuagl_&{‘hxtar%?ggs (rgﬁga&ea;&) 1% o84 Afrer 4

hoursaf] l@gtmg,gl%:eactﬁmumk al[olwe&l]td- cé'iﬂ 'énd ilﬁe olaPtenpdnents were

vrazol ((S)-1-(4-f] uoroph
evapdralel U el O e Feation Bt s e VRO (1
0
ml), DCM glr 12}% %I(l)d IéTaz(COsC(;%S glgr) o%i}s mlﬁlrp)eyvy%szaé]lowgd stlr at rgon% (
tempqra e fuy 46| nuinpispaé Mynighandigt thm-ntu): hmnmmwvdsaloe&m dp bPA short

confy 8 A8 CTELGAI) TBALIOE LB (22,80 2 vicom

(~15 hd)yad thifdleint 6aotomentratb®in 4 €86dvaOTHE titfeiofrp¥BRd was obtained
treat ad W th sat urat ed sodi um bi car bonatt? solution (30

from ﬁt}e)resal ve by esxstal {zg@orhfrg)m GiteL:8yleaHi (€2 ragle rH MR (400 MHz) 0.65 -

d
076 TR AP D 0 (o) BDE AL BS01cL iy 6.2
(m, 13De6F61(m, 4D, 688 (e H)LE 9GS, pm)nwdn,byH;Fﬂ EP{IH@H? 8.27 (s, 1

H), légﬁgﬁﬁ%gﬁﬁﬁff%m@% ?)34to Rt E)/a 1 H

NVR (400 MHz) 12.79 (s, 1 H), 900(d J=2.8H, 1
H, 842 (s, 1 H, 7.67 (d, J=2.8 Hz, | H), 7.43 (m
Exanpplgs 49548 (d, J= 2.0 Hz, 1H), 7.09 (m 3H), 659(d
= 4.54
J 'Foﬁf\dfvénﬁﬂ% %‘HT& %ogéd}ggl%dl?@%ga 4g tE'Z ﬁ&l&)%pg corgpqygxds (Vﬁfe
synth%&edf@orﬁ@sﬁﬁ&bl@b&ndlh@ Cal cd.: 404; Found: [M+H + 405.
W0 2006/ 087530 PCT/ GR2006/ 000513 -45-_Exanpl e 46

Ex 3. @mgershr opy! - ANMR/MSO! - 3-y1 1) - 4 SM

Dl Ilr\\ ol 4 £l o byl

49 [( ‘3‘ qs YEloRyepY: ~ 4 1 HINMR (400 MHz)d6I 0.7 (m; 2H)096 Method
& | N
Duteimaghan ol o o e B \Za R oy T
( wé%hod 101, 0. 27 6g57 @, 1118) TAD | J7.68r(ch, DA R6T dh,nleH)

nd ShEhEreadiiben %) 717136, T ) 2 L8 A0 L 30 s

bil g8 310@idazo[4,5- | 1 H). MS: Caled.: 398; Found: [M+H]" 399.
b]pyridin-5-amine

—

50 3-(5-Cyclopropyl- "H NMR (400 MHz) 0.65 (m, 2 H) 0.94 - 1.04 Method
1H-pyrazol-3-y)-N- | (m, 2 H) 1.92 (m, 1 H) 4.48 (m, 2 H) 6.29 (s, TH) | 77
(3,4-difluorobenzyl)- | 6.55 (m, 1 H) 7.19 (m, 1 H) 7.33 - 7.40 (m, 1 H)
3H-imidazo[4,5- 7.46 (m, 1 H) 7.75 (m, 1 H) 8.27 (s, 1 H) 12.60 (s,

b]pyridin-5-amine 1 H). MS: Calcd.: 366; Found: [M+H]" 367.




wa@paemsisaadd over sodi um sul f ate.

solution (5 mM) and EtQAc (15 m ) were added. The

or

un
by

gani ¢ | ayer was separated, washed with brine (3 nm)

der reduced pressure and4’he residue was purified
chromat ography (Hex- EtOAc = 1 : 1) to give the

The sol vent waRCT/6BRMWEM00513

Extl

t Cempeua@npound pypypRAMV®NI te solTd (0.T20 g, 4795 .
NMVR (400 MHz) 1P 83 (s, 1 H), 8.20 (s, 1 H, 7. 36

SM

51 (m) 3-PHCyclop8byl-d, PHINMR HQ0 MHE) 07/50{61 (th) A1eBaB, HA)

20 1 vbgot Sony | Bod@n{Ein 2Nt eg fhat B Tl
2H) (1976 (m 2H) W63 k9 d.74 @O T rfRsnes 1 s,

39
(2

(4 ‘f‘{h‘%if??]m PEnzp ﬁgL ' PRADY 68 (m, WL, 1 1), 12.60

(F b]gylﬁdlmmrﬁﬁxe:% (PGeVa). s aidd. 1358; Found: [M+H] 359.

8. 15 Exanpl e 47
Rybenylpsonyb-yc| opt pru& (b, ByHDEZRA - 339105 3 H) 7.34 -

aor enyl |) et

n\/r azol-3-y|l am run -2 6-difluor oohenvl anm no)

Method
77

52 o

Sal
(4
Wa
su
pr
ch
co
(4

Pl R oA o 084 8553 BT b T 20 G J 4 TR

2- (3 (5-Coolopysmehy | ) [ ERNNER (4008YIHizH0.604 0.69.(28C I§) 0.84 57

t[Qr@HeiddsledH um blZ: basahe 190 6164 @01 €D 6199 (ngndHFt OA
5. mM) were added,. nic layer was separ at ed,

UEAUERS Brind 765 em? 1 Hd 18788 (o dFS3 (m,
T I

aieardie o0 v 9 RN M USRS 1 1

ridpetidigrSamhine ( Helxt2. d&’l@%H# NIS: Caledt: 088t Rermtlh@vi+iT} e

npound as off V\,h|§e solid (0.070 g, 309 . 1H NWR
00 MHz) 12.83 (5| 8.20 (s, 1H), 25734(m

Method
77

(@)

53

SH
J3
3.
(
48
Ira
bl
6-
di
pi

0 GG A 72 5] bl D fostse 50 6™

é}-gszggt?logfﬁf?&lzﬁ H('FIM% @og l\gHégO =T m)li'i@ o?;‘*l bé‘

6H-py ol 3y )W) |, | (in, 27HY h7 ) 1 H) 302 -(311 1 @iﬂ)z H§)3 '66

pssfog agfnolneS Y03 (&&Hw%?@{ﬁmw (m, 1 H) 7.67 -
dﬁpﬂﬂ@nﬁ%@méycl o7p?1>ﬁ§1,| 2 IﬂHSé)l (& oty 85§ (s BH)ilLroddy,r

Berzoﬁ{/r: gsn' n(eM(EtSZOIdHY%SB al‘ﬁ?ﬁ)?% %Fé&m&iﬂ@ I%éﬁCCB

Method
7 7

54

(C
an
3
td
G5
dy

§§3-3

y . 1, 4-di |t
&t]%ﬁfré“? A 5 r eheiaf )e(7333t 8“1208) ?:3%Af7t‘b7r(m4 15‘“1):1%%5@13?%)

.5{8Q52006/ 087530m¢M Q@HQP@%%m 249 0194)%1 fLyig
hydrous 1, 4-di oqane (0.5 ml) was heated at 100 C far

epronsid Hreact|i m 34D 1.3 (rovet) 1 98¢ 39 (o IriBphi20

3 U A V28 S8R TYPRAIENEL) 1o 57.d

smidakOpt, vy, 2. 98 (mmIH) 6. 62 @ D) & @n (1AP7R1 (3, ZH)

3Ujaffmolt-he react Iso%se uas 11 ¥0Rd 18).998! capd. she

Fatile conponent
phenylpropan-1-ol Found: [M+H]" 375.

Method
77
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evaporated using a CGenevac. The concentrated reaction

m xture was treated with MeOH (1 m), DCM (1 m ), and
WORMEOR756M25 ng). This m xture was al | owed to BCT/GBa106/000513

room tenperature for 45 nim#ies, at which point the

entire mxture was | oaded on top of a short columm of
Premirhticm ofj@hrinBmaeeriflet,d x 1.5 cmdiameter). The col um

was flushed with MeOH 10 ('15 nl), and the el uent was

concentrated in a Genevac. The title conpound was
Methbd @i ned fromthe residue by crystallization from
— CHCI3/MeOH (7.2 ng). 'H NMR (400 MHz) 0.65 - 0.76 (m
(R)-2[4H5-CQclopropmi- 1 A-gviyazolk 3 9bartifp)-8-nidthy145 -AitropMim2ifdl -y lamino]-2-(4-
ﬂ5 it H)645(s,1H),6.52 (m 1H, 675(m
—%%M—*@%—(“Of m 1H, 6.92 (m 1 H), 735(m1

7. Z;]'SO(L{BOH%fu)-OhI&ON (é EXI—C ’_ﬁ‘pro@al ﬁ?gﬁgxl(%g ) H‘%glyg?_nltropyrlmldln_

| cd.: 374; Found
4- annm (M@ﬁw@ 7& KVgi} érrmpok):,délﬁk €. ibg,@(@nmhcﬂ),éﬁd (R)qkammo-z -(4-

o SR B STRRISS Mt ST 20 O SRl 5
The %ﬁ% xggsotﬁl Ig/t%c?lg(f)n% °C QBZC%)ngr egian;d)tre%&e%gy Nﬁﬁ%%g? r%heiesultlng

solidl—t)/aﬁoﬁﬁgeé by ﬁltli#u'?')?l'ifo (@Bfet?xl: fitfe éMpo:].mlﬂlg(%JZ g4937%%1M(SOC£1?61 413;
trifluoronet enz 7. m
Fou‘é)' ﬁqf”;% ‘Z]rﬂ(-ml H 828 (s, 1 H 12. %o (s,
yl]-3Himdazo[4,5- 1 H). Ms: Calcd.: 398; Found:
MtH] + 399. D] pyridi n-5-am ne 50 3-(5-Cyclopropyl- '"H
_Metﬁm}];mo MHz) 0.65 (m 2 H) 0.94 - 1.04 Method
1 | 4,48 2
ry FRIBAE o sitfanidipati o Bacihed 1dfe fllvayng Lorgsepma erer
syntl’rd)mz@d II‘BH( Ifbhllard:!)\’-g o?%loprcﬂo&@mp;raébl@yl) §1ﬂ‘1ﬂrgﬂﬂﬁ‘1¥ﬁ{n44 ~3fnine
(Metbﬁl)?/ﬂ i %cléor@rﬁ’ﬁér@pmpoxmff-maw 3-y13{§antr§pmm:dlr§ Haahine

B e N

Mefhn | Broduc. 92 (m 3| NMREIRod 1 H pyrazol - 3-yT) ANine
106 (m 2 H) 1 72 im 1 H 1.8 (m 1 H 1.92 - 77

2 ((19)--(5-CacloBrop- 1| Y6247 2H)A.93(rhi) 216, 349(m, 1] [K)S)-1-(4-

g 2211{1{%%%;0[3—5%}-’@? P Qiél),) f.%#mﬁl—k)% 5.712](1%, Sﬂl), 62 1 3H) I{dozrgpﬁenyl)
[(1S)-1-(4- (s, 1H), 7.15 (m, 2H), 7.37 (m, 2H), ethyl]amine
fluorophenyl) ethyl]- | 8.97 (s, 1H), 10.40 (s, 1H). MS:
5-nitro pyrimidine- | Calcd.: 383; Found: [M+H]" 384.17

2,4-diamine
3 (2R)-2-({4-[(5- 0.68 (m, 2H), 0.98 (m, 2H), 1.93 (m, | (2R)-2-amino-2-
Cyclopropyl-1H- 3H), 3.67 (m, 2H), 5.02 (m, 1H), 6.20 | (4-fluoro

pyrazol-3-yDamino]- | (s, 1H), 7.19 (m, 2H), 7.37 (m, 2H), phenyl)ethanol
5-nitropyrimidin-2- 8.97 (s, 1H), 10.40 (s, 1H), 12.36 (br
yl}amino)-2-(4- s, 1H). MS: Calcd.: 399; Found:

fluorophenyl)ethanol | [M+H]" 400.20




i mdazo[4,5- 7.41 (m 12 H 7.69 (m 1 H
12. 60 Db] pyridin-5-am ne (s,
waownds7spiviH] + 359. 52 3-(5-

H) ,

MHz) 0.61 - 0.69 (m
1H pyrazol - 3-yl)-N-

8.24
1H). M
cl opropyl -
2 H O Met hod

0.94 (m 2 H 1.90 (m 1 H)

Cal cd.:
"H NMRCT/680006/000513

1
358;

(s,

3. 00

Meﬂm

Préduce- 60 (s, 7
84 (s

R

1. H 6.94 (m

NM&/MR+ 1 ndol-3- 2 H) 6.48
1 H videthyl]l-3H 7.

Aine

4 1 H) N7- (5_@y@:k>prapyu) y

I m
1H

383 (fﬂh’dﬁ@be

j?ﬁb‘%ydr bt Yﬁf%]

+
(40D Mz) o
1H W@@mmmnw§

(m 312591?3 62 - 77

Lo Ah1 do el 6285 1 e

LERRY T 7y et "

(03B (m2H), 630 tmp3H), M75 (m,

4 (o - H
s SRR S ey 2O ORISR
(1ﬁ140;{s HEH)1M®7 Qaind.: B6P) 3. 02
yl)- 3.72
3H i m daz

(4-fluoro

82 (s,
benzyl)amine
NIVR

- 3.11

(m 2
o[ 4, 5-

0 >
e RS

n-5-am ne
1Hapysagol- é-yl)lNﬁ)

346 3-(5- H
¥ SRS Q

H) {18 ophehy DRtHyn]-

1 4,89 -.4.99 (m

iin %&?{ﬂwrsm mer 1

7.2 2@'81arﬁ1n5|) b] pyl
(m|7T H

m63](rri'|2H3,'_(§—95 () 2}}) 149 /(1;63

O aEbopyt kg 37 ey,
181y A)é 12@ Y(Y 40 pswl

EIZ%CMS3 yl)-
ﬂﬁlce‘ é§3(gounﬂ BB 7334(2%1 1
idin-5- 7.33 (m 2 H 7.38
11H vyl]lamno}-1- 8.25 (s,

R

3Hﬂ&1 g dl H), 345 (Ier)Hbl,cﬁ 14 l\;”rl-ﬂl-i}ofophenyl)

§tl@)ﬁ]an2me
3H (m

H)

7.47

1 H

12. @)(25(4 1 I—I) 'V

a8 . aThlcd. 3VA4; Foale opan-

RQ2-amino-2-(4-
OR?JS (

Found: + 375. WO 2006/ 087530 PCT/ GB2006/ 0Q
- 48 %P%g’%ﬁl) gﬁgof starting materials: Method [ifluorophenyljetha
(R | @&-hdm{R1ycl opropyl -1 H pyrazol - 3-yl am no 1
- 6- rr(et hyl 95 nitropyfrimdin-2-ylamno]-2-(4- 5 ho
flu wavéﬁyyl?mtdm&no A sol ution of
2-chl or & -.C)&C| opr opyl - 1H pyrazol - 3-yl ) - 6- ngt hyl - 5-
ni troBWOPPﬁ iih°21_ afi ne (Met hod 75: 1.0 g, '(3 4 \mol ),
Di leBirletbanod. 4 npol ), and (R)-2-am no- 2- ( 4-
£l rnp;\pZ@I%npthann (0.58 g, 3.7 mol) in n-BUOH (15
m )| (R Hédfed to 6D(400NdHZP1haRr1d.99 aiﬂdellr@e(sfj i c(m Wa(s fluoro-
t he ent e
hexgl?]lglgr%?ﬁgnytl)ggyﬁt 1&1%9 % ﬁ |’161 gahd ?8 97 ?—lt) phenyl)
N- -(5-isopropoxy- 9.15 and 9.97 (d, J= 7.2 Hz, 1H), 8.99 | ethylamine
1H-pyrazol-3-yD)-5- | (s, 1H), 7.45-7.31 (m, 2H), 7.20-7.08
nitropyrimidin-2,4- (m, 2H), 5.99, 5.85 and 5.77 (s, 1H),
diamine 5.28, 5.18 and 5.08 (m, 1H), 4.70,
4.63 and 4.32 (m, 1H), 1.50 (4, /= 6.8
Hz, 3H), 1.34-1.23 (m, 6H). MS:
Caled.: 401; Found: [M+H]" 402.
Method 8

(S)-N*-( 5-Cyclopropyl-1H-pyrazol-3-y1)-N?-[1-( 4-fluorophenylethyllpyrimidine-2.4.,5-

triamine

To a suspension of (S)-N4-(5-cyclopropy1-1H-pyrazol—3 -y1)-N*-[1-(4-
fluorophenyl)ethyl]-5-nitropyrimidine-2,4-diamine (Method 9; 0.8 g, 2.0 mmol) and zinc dust
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20

25

30

10 solid was collected by filtration to give the title
conpound (1.3 g, 93%. Ms: Calcd.: 413; Found: [MH] +
W@ abs/084s8hods 2-7 Fol l owi ng a simlar procedurBCT/GB2006/000513
Met hod 1, the followi ng conp¥inds were 15 synthesized

from

(0.7 Z; thb eirfolNi HreO¥L! PHF Sp)’!l slddngxx&aazsw;’»aaaacrs'émﬁt&a R CH solution
m di n-4-am ne (Metho or

(10 mhe Pore- Afteis3 hewprtbpreaytiar-npywiazels-i@atet Jwith sahvratop yqieous

NH4p%ChSO t@%@? rrﬂ(\#'\é%ﬁglo &ﬁﬁﬁ% Stll‘%d f\{%& LE%C %g% Ir%%{fqn? \rzvnesn’glgn filtered

thrm(g‘h] a @h& Df @elﬁé Wit Et@H), (II_D@O ), ﬁl’iﬂ thfe (résuﬁ}ng]aq(léous I%er Wﬁ)s extracted
w1thé3t§_)§wf(2 @501,0@ rfine}i filtgred, gndpop@ntr@@d tq gi)ve tl?e tjt&z ¢ompound (0.04 g,

7 l.am ne fl uorophenyl) ethyl]-
5%)ZM§7 51‘:3 }g—gnFO%EQi [6\%{15]* 3]]?%) MS: 5-nitro pyrim dine-
Cal cd.: 383; Found: [Mk H + 384.17 2,4-diamne 3

“2-({4-[(5- 0.68 (m 2H), 0.98 (m 2H), 1.93 (m
M—‘@%&-z éﬁn nE)(Z oycl oéropyl 1H 3H), 3.67 (m 2H),

(S) ]@ @%&dﬂmrgﬁ)bllﬁ pmz&l‘]fa’ E )%’W 9. (4&?’1[0?5(94%%%11‘}1?@ Iﬁgl)pyrﬁmdmea 4-

phenytl ) et hanol

M@ntropyrlmdan 897 (s 1H) 10 40(s 1H), 12.36

| DBV EbRE D Pl S eneliar 8B e s S aroaBmidin-4-amine
(Metﬁ&T h6BLHR5E 8RR, (S) 4%4%%&%9%5%%%%%ﬂ”f@?nﬁrand

-(5 QIC opropyl -
DIEA40.612.860nmp 1pyf&z@ﬁ1(35 i) wadstireHat 24 °6 Tor( how? ldhd then

conc?w,‘raéﬁ{_bs[’he -?é_%&ln@rﬂl ,akl_)f)e guﬁéjeé%y(cgﬁum f)llnla{t(())rg?aggy Z(B MeOH 50
1) tortiiid B Yikle BbhoRrd 0% ¢ OM(SSCal]cHD 388 ol
) %am ﬁg Foung df% ¥ é 16 5 - (5-Cycl op?\gpy g 63
(m 2H), O.95(m 2H) 1.49(m [(1R) 1-(4-
Met razol -3-yl)-N 2- 3H), 1.90 (m 1H), 5.11 (m 1H),
fluorophenyl) [(1R-1-(4- (s, 1H, 7.15 (m 2H),
(S)-Efad B- «smvcwonmMbs}ramlmevlalfnhﬂwzomtratﬂﬁ&roﬁiehylh&thvl&n%1 5.

10.40 (s, 1 VE:
n1tro£vr1m1d'_2e-4 carboxylate M.

A solution of ethyl 2-chloro-6-(5-cyclopropyl-1H-pyrazol-3-ylamino)-5-
nitropyrimidine-4-carboxylate (Method 11; 1.0 g, 2.8 mmol) and (S)-1-(4-
fluorophenyl)ethanamine (0.43 g, 3.1 mmol) in EtOH (20 ml) was stirred at 25 °C for 1 hour.
The reaction was concentrated, treated with water (50 ml), extracted with DCM (3 x 50 ml),
dried, filtered, and concentrated. The residue was then purified by column chromatography
(DCM : MeOH = 50 : 1) to give the title compound (0.7 g, 53%). MS: Caled.: 455; Found:
[M+H]" 456.

Method 11

Ethyl 2-Chloro-6-( 5-cyclopropyl-1H-pyrazol-3-ylamino)-5-nitropyrimidine-4-carboxylate

To a THF (20 ml) solution of ethyl 2,6-dichloro-5-nitropyrimidine-4-carboxylate (1.0
g, 3.80 mmol) was slowly added the 5-cyclopropyl-1H-pyrazol-3-amine (0.48g, 3.85 mmol)
in THF (5 ml) at 0 °C. The reaction was stirred at 0 °C for 10 minutes, treated with water (50
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5-nitro pyrimdine- Calcd.: 383; Found: [MH + 384.23
2,4-diamne 6 (R -2-(4- MS. Calcd.: 373; Found: [M+H] +
WQRZeh6RP3®- ami no- 2- (4- Fl uor ophenyl) - 2- (4- PCT/GB2006/000513

f 1 uorophenyl)etha (5-net hydSH nol
pyrazol - 3-yl am no)- 5-nitropyrim din-2-

ml), yhcafheﬁ @){t@ﬁdﬂam)ith DCM)(s N 50(ndb) (&hedf A0S eiHnH c&ﬁee%%atea%o g the

é -(4-fluoro- uqrophenyl ) et hyl)

title ?MPOUPG (é@ g)lM 4 al&ﬁd 3389 Bypndg[MAH)" 358heny! ) -
N4- (5-isopropoxy- 9.15 and 9.97 (d, J= 7.2 Hz, 1H),
8.99 ethylam ne 1H pyrazol-3-yl)-5- (s, 1H),

Methodi82 7. 31 (m 2H), 7.20-7.08 nitropyrirridin 2, 4 (m

5. 99 ﬁ and 5. 77 d| am ne 5. 28, 18
-Noz 1 vragolv?nvl) N e{hvl]—matrqmgrdme 2.6-
diam(i& J= 6.8 Hz, 3H), 134123(m 6H). Ms: Cal cd.

401; Found: [I\/H—|] + 402. Method 8
( 85\ mu(rs o@@hbm-@fp@ﬁl—e}mkbpmﬂyé—zlH-p)&a;ydla%MB}ﬂltréléb‘rfdln}Qr&nne

(Metgﬁci 2’@, ;?(g% h%#)’} Yo '1)”‘(5' P?4 ﬁuoro-phenyf)etﬂgflamme (-5 23 g, 1.61 mmol), and
DIEA@ 29‘14& {54 ﬁdfﬁélﬁﬁf ABY: | R%‘he%éa ¥lds % é}%éi[tabé 47165 °C for 18

uorop enyl ) -5 nitropyri mdine-
hour Nibetsolyest was @n@ve(ﬂulﬁﬁenmﬂu echp‘tdssnrmmdihs tesifbe was punﬁed by

coluri%% O%@OS¥53% éxGB 20%?@80%51)1 Sl‘kﬁtg Sg%eotg; gtl%%gaou%d as aly)ellow solid
(0. 418g':}t99%)t RNROIVER) W.DD(, 1 }Oldés)(saIH% 7; (tdAJ'L@fz Hz, 1H). 8.10

hours, the reaction mxture was treatéd h satura

(d, J 5 s blas LHNAGGAe, 2BDLT-1 & (o 20, 6120 (slnﬂ 812 Guedl) 6. 15,‘1(3 rlH), 5.7

f S he_r
(m. 11 L300 P 02 T i O3B e SPsh o B s e 382
FoundeEM’r%H] ngR3aqueous | ayer was extracted 5 with Et OAc (2

x 100 m), dried, filtered, and concentrated to give

the title conmpound (0.04 g, 5% . M. Calcd.: 353;
Methdnd.14 MrH + 354, Met hod 9
T (SS)-1IV4- (5-Cycl opropyl -1H pyrazol -3-yl)-N2-[1-(4-fluo

r olplbrwihg e simyilar pboceiltne opvidtinaddi 2) ehe2follewing compounds were

synthesized from 6-chloro-N-(5-cyclopropyl-1H-pyrazol-3-yl)-3-nitropyridin-2-amine

(Method 77) and the appropriate amine.

Meth | Product NMR/MS Amine

13 N°-(4-Fluorobenzyl)- | (400 MHz) 12.24 (s, 1H), 10.98 (s, 1H), 8.29 | (4-
Nz-(S-cyclopropyl- (br, 1H), 8.11 (d, J=9.2 Hz, 1H), 7.36 (m, fluorobenzyl)
1H-pyrazol-3-yl)-3- | 2H), 7.18 (m, 2H), 6.20 (d, J = 9.6 Hz, 1H), | amine
nitropyridine-2,6- 6.19 (s, 1H), 4.66 (d, ] = 5.2 Hz, 2H), 1.79
diamine (m, 1H), 0.86 (m, 2H), 0.45 (m, 2H). MS:
Calcd.: 368; Found: [M+H]" 369
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10 di am ne A m xture of

2-chl oro- N- (5-cycl opropyl - 1H pyrazol 3-yl)-5-nitropyri
won@ss%3@m ne  (Method 76; 1.0 g, 3.6 mmol ), PCT/GB2006/000513

(S)-1-(4- quorophenyI)ethanaﬁﬁﬂe (0.5 g, 3.6 nmol),

and DIEA (0.6 g, 4.6 mmol) in n-BuOH (15 nml) was

Me#h | [ PRSdRE 20 C TOr| W sand then concentratead. [TQine
reslting oil was purified by colum chronmat ography

14 (DO\/(R) MEXF-= 50: 1p(40p MHZpI 2@l (sheH), |ml9e' &@omp&rrd (R)-2-amino-

6009 Cal
ot S He1oBpl LTy Tl 1578 B o BT S0, ab = 96 H, 1H), | 2-(4-
pyr 35ﬁ1a261 Y l%ﬁ‘hrﬁg) 27.[3@ o ngg%%h 9.8t E}yl{)}?}@e fﬁiorophenyl)

nitfopyrimdine arbo ylaté utvo
2- chf-watoordrid-2y cl opHephH); 6204y, r1&Hos. QB{cyIJamS 6&)z 5- ethanol

ol PRI, (HAERT dretyi bttt a3

3. 1| s Ehér&l)&!h@rbl( 2O 1v@sS 1581 6.98Bn 23112 D.66 (Inof
e reacti on] was concentrated, treat ed W't h

.
water (50 m), extra%ﬂbMSw@aiCdDd\%Q EOIXHCB(DMH‘H] 399r i|ed,

15 s g PPN i B (BT, M0 eR0Z | gopmmino2--
1) toHw t-Be titl 00y
czju cngij%é) Ie:oulnd i(.%? +H?151g@} z/bg?h?)dﬁ 47 135{5/%“ fluorophenyl)

2" CWBRAG5 - cycl (GFs By, 2HD il =2 iz, THD), | propane-1.3-
-yl aﬁtr)ﬂﬁ rlcﬁn-r?. Ltr opyr5 ?}1% Tﬁ) 44' W{sb%y 4364 (n§ %H-EOE’ 60 'lei:'ol

(20 ution of

2, 6 wlamhrllot}{zeMS n: t\r,\dOQnlelH')] gs&@nﬂﬂﬁl()b;@«m ,ammp, @310 |g,
3. 80 sl o ed the

o oy T Rpey Dbrorenyl i DSV alsdc 28 ekpund: B+ Hito! )

in TEE3(@om ) at 0 |Goolhe reaction was stirred at 9 C

forl 10" mputes, trelated with water (50 WD 2006/ 087330

PCT/ GB2006/ 000513 -51 m), and then extracted wth
3 x 50 M), dried, filtered, and concentrated to
Met the title conpound (1.2 g). MS: Calcd.: 352;

(S)- 3F@1;r16{=1> -NE-MeE toptagyl- IR bR vB- A2 IECE ﬂuo.r%‘gbéglgeghqdﬂ -

(S (5- Cycl opropyl IH pyrazor-
mtromﬂ:dm-IZLG-é;@n;m@] -ni tropyridine-2 6 d| am ne A mxture

APEHEE RE {8-<Llrer dbopsrionr ey Hapgrzol-yY)-3snikppyrisfiys-p-amine
(MetHd)dl'?Q; m g&) 83 Mol €5)712¢4-RucB-rhe ﬂl)é@ﬂylﬁﬂﬁie)(o 178 1.25 mmol) and
E&i | uor o- phen I )et hyl ami ne .
DIEA (422 my ,gz\zf( mnrg) mn-BmOBM(Srmi) Was ihnatnd Blﬂ}éa(eﬂ mlb@ ahias °c for 3

o S S TRl S B s o
coluh® shidtRtossphy Uhéfah€ dERYAC =1 : 1) to give (S)-3-chloro-N°-(5- -cyclopropyl-1H-
pyrazol-3-yl)-N? ~(1-(4-fluorophenyl)ethyl)-5-nitropyridin-2,6-diamine as a yellow solid (0.34
g, 99%). NMR (400 MHz) 12.29 (s, 1H), 10.68 (s, 1H), 8.27 (s, 1H), 8.24 (d, J= 8.0 Hz, 1H),
7.39 (m, 2H), 7.16 (m, 2H), 6.11 (s, 1H), 5.42 (m, 1H), 1.89 (m, 1H), 1.60 (d, J = 7.2 Hz, 3H),
0.95 (m, 2H), 0.61 (m, 2H). MS: Caled.: 416; Found: [M-+H]" 417.

Methods 17-25

Following a similar procedure to Method 16, the following compounds were

synthesized from the appropriate starting material and amine.




col um chr omat ogr aphy (hexane : EtOAc = 1 : 1) to give

the title conpound as a yellow solid (0.41 g, 999%.
WORM6O&B MHz) 12.22 (s, | H), 10.98 (s, | H),PGr/éB2¢oe/000513

J=7.2 H, 1H), 8.10 (d, J>589.2 Hz, 1 H, 7.39 (m

2H), 7.18 (m 2H), 6.22 (d, J = 9.2 Hz, 1 H), 6.17 (s,

MeJhWPédl?& (M IRy (M TF) . T.52 (0, 3 4ﬂz
et o Y ok ME Calcd. | 3801 pp| Amine2

17 Fouwtﬂ2 (’EHVHH] + 383 %@gmﬂﬁm%ﬁ}@lﬁpnbw(@g a 3Mahb@r (4-fluoro-
rog hp e | owi n ounds were
Synt B Brohenorh g i 37005 < 8o RS SRS phenylmetha
6- chLgp cycl pp Ypp3{ni tropyfj. .
di n} 2- a% 1ﬁg@ZO (Me %@3’507(‘9-&51{? %QJ‘I gé)rzl ate am ng hamme
Met heslemtopy!- AR/ MB, 1), He7 1 (37 N6-0(Hz, EJH)Q[ aenzyl ) -

NG BUERBER oy LpED: Q39 e 0ty 2805 1o, 1.

7.3 I 2 7.18B
(i Dnil(t_l)ﬂdibylgdhglgl ?gemm balcaHZIQY rfﬁbﬁﬁ%i [a%;lnwgz 43. 35,

nitf disininadi ne- 2, 61 619(s 1H), 4.66 (d, J # 5.2 He

T 5o [ OO e G TR S hioce: 33i0ber 15
PCT! 6820085510951L3 hy £ t Africre 14 ]
=y @[ 69 ( 59@)?2100 lM-Eg 2?382.11 EQ@E lHthgﬁ/gl g,ﬁelH) | cyclopropyl

74“(1151!)3’1'@011'&1 JC?&IQ)E[:E? dihl 7.39 fm, lﬂ) 704= 7]6 Hz, 1| 1H-pyrazol-

: gl ﬁ%}.&)_ _am no (r@%ﬁéB % i %ﬁ; §§1 @ i 21y, 6. 31) 3-amine

ﬂltlfepﬁmdin-Z fl uos'r opttgenyms H5 -1, ngwsmanmh ‘2-| Hz,
et hamo

nYlﬁES’]mO.i(z(‘fo 2H)51(9§({nt lH) 0:9250@ M&) 0.6B) |

I | 1 1H) ,
sﬂ%‘;orﬁzétiﬁl?})e%g %{%Belgﬁs CRk02a%: %m%gs Foumd:
Hpodl 399. 15 2 [[MJ(IEB} @)361 opr opyl - (400 MHz] 12.02

110 10 QL gmnn')

<J>9°
<

19 31 hARZ6A135. (o i @Gai\lg@ 1@223 @rhiD yoggt; S 1 Method 3E5-methyl-1H-

nyl ) ) 7 , 6.4
a}hlﬁb@% .ngﬁz, u,)'j @%QQ nﬁ 8%&7&%% - 18 y” n %{5')2_ > O;i\/razom-
metkyl-14- 81 (s 1Hz)Hy 414nm<Hx fl72d) 2H3,. OR-di ol amine

1 m 2H),
nl])yr %Odér ophenyl%%ﬂ%ﬁﬁ{ gnlgﬁ{ll)] {%szﬁéd X 422?
n}il)ar{uMkw + 3.73-3.86 (m, 2H), 2.25 (s, 3H). MS:
nitropyridin-2- Calcd.: 406; Found: [M+H]" 407
yl}amino)-2-(4-

23792000 TPS

MO~ TR —OWS P og

o -
CU‘IQJ"

fluorophenyl)etha

nol




e-1,3-diol 429. Method 16
(S)-3-Chl oro-N6-(5-cycl opropyl - 1H pyrazol - 3-yl ) -N2-[ 1-
w@ 2e0blogmssophenyl et h 111-5- nitropyri di n-2, 6- dPEIGB2006/000513
A nixture of -54 -
5, 6-chl oro- N- (5-cycl opropyl -1 H pyrazol - 3-yl )-3-ni tropy

| Meth d| PRodirc@m ne (MQM[Q/?V[SW; U.26 g, U.83 Nkl o) - :
-(4rfluoro-phenylhethylamne (0.17 g, 1.25 mln?M andAmmez

20 DI EA(S)GVZQ(Z- m, 1. 2@800iwiz) limIOJ-IB.lOanGSI.MXs,MMétE&I ed(S)-l-
in fa seal ed tupe hours. The s$ol vent

1 f 3
was | FSSRPEY dfder alil*&zlgagg» Bfé‘é%@r BW.'gh@ tHb r¢SPdue wa@yridin-2-

Lt s e R e AL el R AR T B8

S_yr azi@g 3/_-63(1-) - N2- |( 1H), 8.-5|f6|audr8cﬁalr(5anyﬂ)())gs.ﬂym)d 5;)3i /; r o% rR éthylamine
I nt - dl am ne as, 0 999 .
(40:)@@}“‘?‘2. 29 (sf?-?llﬁ?,f =1¢8l.6%%>2g,)}717—1§5(,m=81.%§7 (s, 1H)
8. 20yioéthy ¥ rilied- Hzz. 1HY 7 6|(m 2
6. 11y s,y%ryl)r, 15.42733?1@’113[)1),’ 7%%8{11(1%8'@1%%&% esg (d, H?]
7. 2| Ho-dimppne’ 0. J.0A(d, TF) 9.6 Bz 1H],5,9Pa4d 5.8%] Cal cd.

Sinftar ot ocedur § @ol A8, e oprow ng

conpounds were syhrhesd zed (hl DM), 4¥®. 2BRLARr | at e
starting materi al am ne. WO 2006/ 087530

and
PCT| GB2006/ 000513 4-3&au\NddR 1 59 ddubT 6N NBDSM Ari ne P

17 N2-(4- (400 MHz ; : (s, | Met hod
(4-Fl uc()r o-(FI uor ob%%%%rfcff)%é%)-éﬁpéw%gb%%d(\] £ 6.0 Hz|,
1H| 8.12 (b, 79 |@88nybymie(MaH]ch840r o- N6- (5- | 1H), 7.B0

G ( 6 N2 n ne _cvcloprobvl -1 H

Lo I\ Z-1 m L1
20 (¢ | O Cafir 1 (. (60 MR 29, 1508 and 1 164 (s, | Method | (5)-1-(3-
y ) 119y 41 2H)|
glytr ?%18515;%3%1})”26%6 (1"\1;-13:, @?’c@'ﬁﬂ%@o'%hl | MI-E'FL 45?3. fluoro-
di apylré 18- (R)-g- [8398621817cﬁramd 8|(7[D@1WH|Z7)6 12, 278 S 15'), phenyl)-
10. 79 NE -6z (5- ¢ ropyl- 1H)., 'l '
: léoé‘rét,) O)ﬁy}:éj,g'o& ?)%{)( &,(1%%3 &)g |p(8pf % A égp Yoy r aZ(()I _ g ethylamine
Pzt yiB) . |72.89 7(39 an&?.341@bn,hﬁg}g!}9>((%§z DI -

mno)-5- (m_ 2H), 6.15 , LH) ,
‘gﬁnﬁél))yrtdm@(-aﬁy r i?ﬁ)nG-Z-Ar asc.g 094((d, J 3 96 Hz,d Hyz H)l H)

: CBEBD%I Jm Yl am ook ek dids Ao 1, 33208 1Y - ©- 98
and 4.89 (m, 1H), 4.71, 4.59 and 4.27

(m, 1H), 1.52 (m, 3H), 1.26 (m, 6H).

MS: Calced.: 400; Found: [M+H]" 401.




fl uorophenyl)etha (m 2H). MS: Calcd.:

432: Found:

nol [ MtH] + 433. 19 (2R)-2-({3- (400 MHz) 12.23 (s,

wak)os/09B3369 (s, Method 5- neth | -1 H  Chl or o- 6- [ ¥GF/GBR)05/000513

8.30 (s, 1H), 8.00 (d, J= Hz, 80 pyrazol - 3- _

nmet hyl -1H 1H), 741(m2H) 7.17 (m 2H), 6.12- am ne

MeBY' APPod 2. 26 ( gMs 2- 13 (T, J= 57 HZ, TEN Amine 2

oY\ pPPoduet - 3 73 IS ol 2.25 (s, 3H)| oL e

22 ni t [ B)Y2-(di n- 2- Ca(l400| MH@Q@ 1250210 2nd V] t5,40Kisthod | (R)-2-amino-

am é guo %g )etha nol WD 2006/ (87530

PCT %ﬁm’ PBdb313 | giOé@tw B 3G 7SRNG SIPAN ne 2-(4-

20 . 0 11. 84 (s, 1

Vet h @'6(1\%5&?? ?gy;} %%@ 1§)73}_§dzjcllg7% 2 10 64 and fluorophenyl)

10. [PhH{pyrazoHy- 95 ](fb)y&ldlanelz 11y Az 612 BrylL), 8- 9. E;a, ethanol

8. 8B. and 3 (d,| J= 7. , - nit | V6-(1- 1H),

. oy Binalses (m 7]4%)77 Sy ﬁnéneﬂby%gﬁ](ﬁe

( py| hitbopyrddinD- 11 (m_) éaz%n%m(dlﬂ#)z?HZ?l}fl)m 1H),

yl) et hyl) pyri di ng , 6.28

and| Ylgmglogéthariohe (60-90 5(&$ am.ﬂé 19 6, Hi), sm) 5.2%, ag ggd ’

5.88 (s, IH, 5. ( H) . an

4.9p (m 1H), 4. eé‘%d%r%s(%br}gl) 52340 (HD: f»ﬁ? 1. 55 (d,

= 6.8 Hz, 3H), xnﬁGHa,rm7&42@¢M4mm ff? Cal cd.

383, Found: [ M+H| g (400| MHz)

12./09, 12.05 and 15116%(411(241) l/é?iﬁ@d s _S_— (13_7> s 1h

FI upr ophenyl ) eth |l a P (s, ,

95 Kl uor o vi)- N aggd &gsgé%“%@\ﬂﬁé g%o (d J= 7.6

23 tz, (nSb}ényHdamo-N%orr(@@@MHz:bHe 115+dhd 18 7:1;6(5 am - LMdkigbd_JF(S)-1-(4-

9.6 {t et hyl % pyrazol - 3-yl) - 5, 7.39

and 42 (m 2H) @?nérﬁoﬁ%(ﬁar%)yngﬁéh(ﬁew),a 8DH), | fluoro-

6. 24@6pRnPethd,| P35t £3 ﬁ{m, Z]H)',_I)7.16 and 7.08 phenyl)-
1)-N°-(5- (m, 2H), 5.81 and 5.71 (s, 1H), 5.48 ethylamine
isopropoxy-1H- and 5.33 (m, 1H), 4.60 and 4.21 (m,
pyrazol-3-yl)-5- | 1H), 1.61 and 1.57 (d, J= 6.8 Hz, 3H),
nitropyridin-2,6- | 1.26 (m, 6H). MS: Calcd.: 434;
diamine Found: [M-+H]" 435.

24 (S)-N-(5- (400 MHz) 12.24 (s, 1H), 11.01 (s, Method | (S)-1-
Cyclopropyl-1H- | 1H), 8.30 (d, /= 7.2 Hz, 1H), 8.56 (m, | 77 (pyridin-2-
pyrazol-3-yl)-3- | 1H), 8.10 (d, J= 9.6 Hz, 1H), 7.76 (m, yD)-
nitro-N%-(1- 1H), 7.32 (d, J=8.0 Hz, 1H), 7.28 (m, ethylamine
(pyridin-2- 1H), 6.28 (d, J=9.2 Hz, 1H), 6.15 (s,
yDethyDpyridine- | 1H), 5.28 (m, 1H), 1.85 (m, 1H), 1.54
2,6-diamine (d, J= 6.8 Hz, 3H), 0.97 (m, 2H), 0.84

(m, 2H). MS: Calcd.: 365; Found:
[M+H]" 366.
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diam ne 6.03, 5.88 and 5.76 (s, 1H), 5.32, 5.21 and

4.89 (m 1H), 4.71, 4.59 and 4.27 (m 1H), 1.52 (m
W@Ros/087526 (m 6H). MsS: Cal cd.: 400; Found: [R&F4B2006/000513

401. WD 2006/ 087530 PCT/ GB208%6/ 000513 -55 Meth

Product NVRIMS SM Amine 2 22 (R)-2-(4- (400 MHz)

I 10 and VET OO ( R) - Z2- art 11Q .
Mef [ DPEadet ) o IR 0s 10,87 and 10 74| (21 1y | Amine?

25 95 >(R)42 (4-6- (5- iSO(ﬂOOMHXﬂZE’lS)é; 118) 8. %r(g 8 Métﬁod3=(R)—2-amino-
f1 uor ophe razo- - 15 and

2
L FRiaronpeny 8. L THL @05, 8O AGA = 70 k) 5] T8 45, | 2-4-
3 7.1 it idi\n42- 2H),
ShERmErgE 1T | €00 0. 7826 1) ”fy-?%%%)& Fnol ) | fluoropheny)
.a DpyBzdB-and 5 7’91$$1n,1 2;&9,6.33.(2112.]-:@\0;21111%,81&11)3 3.489 ((]I ] ethanol

2 . , ) , . an
3 7y1@mm03 %m %é9 ?%anZ»é 7 @»3152[)( i1y = Vs

| 7 - Chl -N -
(4039‘{@‘?@?‘*@5‘?2’;8“2 %6[1%%#2{}(34@8 ﬁ*’ﬁé‘tbﬁgs’d (S;E(;-(4-
(1- ( glarmifo)ethamdd [THBSI] sCaldd—I)3728F6ﬁhd iM+RH) | 81

flupro- fluorophe %)ethy 7.33 and 7.31 (m 2H), 7.1
and| 7. 08 phenyl) - 1V6-(5- (m 2H), 5.81 and 5.71

Q%_WQN@N

)

(S, IH), 5.48 etnylam ne 1SOpropoxy- I and 5.33 (
1H), 4.60 and 4.21 (m pyrazol-3-yl)-5- 1H), 1.61 and
Methodb26 (d, J= 6.8 Hz, 3H) _ nltropyrldln 2,6- 1.26 (m

S)- 3@5 il;I\/[? Cal c!d :

dianf®) - 1- Cycl opropyl 1H iH) 8. 30 (d J= 7.2 He, 1H)
8.56 (in, 77(plyr|d|n yrazol -3-yl)-3- 1H), 8.10
( dA pixtge ef fpeyc ppgo,pyl?N7(6 tfugro-gl-r)nrophenyb lmspjmzolia—pmme (Method

h
52 (o s oty Gy s ierapbndlE g anhi0 2545 puno and DIEA
(0. 27yinl e1t Sy ihidyy 1lnd1.l-B@OH](B*)ml) Qrad Bedtéd inld Dealedl-tBR 4tMB0 2E)for 23 hours.

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

chromatography (hexane : EtOAc =1 : 2) to give the title compound as a yellow solid (0.38 g,
97%). NMR (400 MHz) 12.25 (s, 1H), 10.14 (s, 1H), 7.87 (d, J= 9.6 Hz, 1H), 7.76 (d, J = 6.4
Hz, 1H), 7.36 (m, 2H), 7.15 (m, 2H), 6.68 (s, 1H), 6.22 (d, J= 8.4 Hz, 1H), 5.60 (br, 1H),
4.57 (m, 1H), 1.87 (m, 1H), 1.44 (d, J = 6.8 Hz, 3H), 0.98 (m, 2H), 0.70 (m 2H). MS: Calcd.:
381; Found: [M+H]" 382.

Methods 27-31

Following a similar procedure to Method 26, the following compounds were

synthesized from the appropriate starting materials.




2, 6-

(m

di am ne (d, J=

2H) . Ms: Cal cd.:

6.8 Hz, 3H),

WQO®6/0BIH30 PCT/ GB2006/ 000513

365; Found:

0.97 (m 2H), 0.84
[ MFH] + 366. WO
-56 Met h Pr odupeT/tSBEYOMB00S13

SM Amine 2 25 (R)-2-(4-

(4667MHz) 12.18 (s,

10.96 (s, Method (R)-2-am no- Fluorophenyl)-2- 1H)

0%, d, J= H 8 Z-14- "
Meé(i'a- POl L e [GMRMSD L 5 (1H) 7. 58M m | Amine
27 ?H) ) (R)-24B8-gphenyl % Ik (pQ(D MZRI»P -13: 257()3,1%1)( m0.12H,, Meﬁ)ﬁ)d( d.(R)-2-

= e ani no

5. 11 Gr{obhagy g 71 | (D, 38 @ ong kil AFD- 780 8| B8 149 amino-2-(4-
3. 62 I e VE:

Cal { ?&%%g»laggﬁ% ((?1\;& rq)sbrgaﬂ%[}?)’ s Ry fluoropheny
(S) NBlltrS Cycl opr ogyl.13 (th,BH)aGGH (Br, YH),-07 [ | { (4- f | ugriyethanol
gpen%hgnytla{]r&no] él(nl tir 8b%%e§182 %brSiH)dISad? 61%5 A m xturle

5c¢1h1@ N- 5f 0 i4ar H pyrazol -[3-

5 Y ¢ (%} d) ( 56‘91"2 rﬁ)a%(ﬁphﬂ?% &2 &H py

() Ef-h@nOlfI uor o- pherﬂﬁﬁvﬁ HPHIN 82 OIHR0FT b. 15

nol ), and DIEA (( JO—|(5 m )
was|heated in a seal(@dzﬁz’be}gfmgm)s g?lcg’s hour s.

The|sol vent was rernaogdrsudeMnEJupEd pressufe and tjhe
residye—w d by colum chromatography (hexdne

28 . H &A= 1 2) td @OMHRAL2061(6.d ohpalite pMethod | (4-fluoro-

el | 38 1 25 (Is

1° 1] e ReS® Puens P ey (0 - SV TR, 88 725 Gmenybmet
(d, | §5- Gycﬁopkop)HlZLH-l k9, J 75 8612( [IYH) %36 (- Z'Irﬁ ( m 2H), | hanamine
6.6 S, (7 I'_-|1) br, |1
4. 5'7P§1’ﬁ?01 g’b‘h n{7(ﬂ=|)2H)162Q(-°(d )0@2‘6@; 7, 3H),
0.9 .1%.70 Found:
[wﬂn&mgg%&ié%l\/bt I'odsggqyI 3@ SCl{fl)dowf ng a SI m | ar
pr o¢diariee t o Met hod (26 = 6l6d14, AH)pBAGme bipounds wer €
synthesi zed fromthHh materi al s.
20 YD 2006/ 087530 F&%}%@/@ég Gt g’&g

Calcd.: 367; Found: [M+H]" 368.

29 (S)-N'-[1-(4- MS: Caled.: 399; Found: [M+H]" | Method | (S)-1-(4-
Fluorophenyl)ethyl] | 400. 83 fluoro-
-N3-(5—isopropoxy- phenyl)-
1H-pyrazol-3-yl)-4- ethylamine
nitrobenzene-1,3-
diamine




10

Meth Product NVR'M5 SM Anine 27 (R)-2-[3-(5- (400
MHz) 12.25 (s, 1H), 10.14 (s, Method (R)- 2-
w@ywbogisepyl - 1H 1H), 7.87 (d, J = 9.6 Hz, 1HCT/GBI®6/000513
82 ami no- 2-(4- pyrazol - 3- ylaiﬁﬂo) (d, J = 6.8 Hz,
1H), 7.35 (m 2H), fluoropheny 4-nitro 7.15 (m 2H),
Me@h74 BiducH) . 6. 27T ApMeRIMBOT  pnenyT am noJ - Z-dM- (0T Amine
B 6? (br. | 5. 03 (t. J = fluoropheny 5.6
30 Hz, ls)-N 4546 (m  1H4003VHZ) (2.28 (£ﬂH§1rﬂ@I18](g;|) M&hb& (S)-1-
2 . 89 . D97 0.71 (m o
Cgil) ’coéyé?ol%‘é%"ég?md Uﬁw“%s@ 788 (% J %22 (zf¥@ MHz) | (pyridin-2-
12. 26k $z0l-31 4-10 27H(z51 J4+fd 14ory D)-
Fi uorq)gger?zlyll_%) 7N? ((g d% Zqﬂi, 1H), 7. 3%) '
82 phengiN rfét(pymcﬁnc ,/zna;ﬁmo@w -7134 (d(;t/' 8J0 HZS g I(—Iz %m ethylamine
7. 364 hanani m
6. 90 %‘g}?etﬁi&? engensy Eﬁ)ﬁé@bg@ ﬁg" mait) 2o g He,
1H) ,| B3-dntige 1H), 46@4(mle)””5Wﬁ)((n§jll-§ 4"65 6Hz, 2H)
1.8797 (m 1H), 0.94|(m Cal cdj:
367;| Found: [M+H + B 11@91(83)(111N1HD,I1~‘(91€61WS“ Cal cd. :
399; Found: [ M+H] + )g.d7
Fl udr ophenyl ) et hyl ] h/E%)l(rjl?z(ilégﬁ’fquo§ ’-2H)_I\l§'-7(3§9 Jopr opoxy-
pherlyl ) - 1 H pyrazo| 28). W3- @alcdi 363, Foune
ni t rjlobenzene- 1,3 d| am ne. WO 2006/ 087530
PCT/|GB2006/ 000513 | Bd™* ﬁﬂzt% Product NVR/ M5 SWI Am ne
30 (4R0-NHz) 1228 . 1T =
3 el amer 16 1h é’@f)éﬁrﬁf)slffﬁfs: EE})slstﬁ(sot{g TORERST L R)-2
( pyr|iluoregheng)ra®bl BH)4I7)874(d .lb‘E9(1le%1H)?78"§ (321 J ;H amino-2-(4-
6.0 I tro ridin- T (m )
7. 34 %dneth@%ﬁ’y L l{yl‘grf)rﬁ(?englg \A6 @A) bénzene- | fluoropheny
1H) | phrBl- érplarﬂlﬁb) 57.8% (amuLE67 (b, 1H), 6.28 Dethanol
4- (m, 1H), 5.53 (m, 1H), 5.06 (¢, J =
nitrophenylamino)et | 5.6 Hz, 1H), 4.45 (m, 1H), 3.62 (t,
hanol J=135.6 Hz, 2H), 2.23 (s, 3H). MS:
Caled.: 371; Found: [M+H]* 372.
Method 32

(8)-4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)-2-{ 1-(4-fluorophenyl)ethylamino]-5-

nitrobenzonitrile

A mixture of 4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-fluoro-5-nitrobenzonitrile
(Method 33; 3.0 g, 10.4 mmol), (S)-1-(4-fluoro-phenyl)ethylamine (1.60 g, 11.5 mmol), and
DIEA (2.3 ml, 13.1 mmol) in »-BuOH (20 ml) was heated in a sealed tube at 230 °C for 2

hours. The solvent was removed under reduced pressure and the residue was purified by

column chromatography (hexane : EtOAc =1 : 2) to give the title compound as a yellow solid
(4.1 g, 97%). NMR (400 MHz) 12.41 (s, 1H), 9.95 (s, 1H), 8.39 (s, 1H), 7.44 (m, 2H), 7.38
(d, J=6.4 Hz, 1H), 7.13 (m, 2H), 6.95 (s, 1H), 5.68 (s, 1H), 4.56 (m, 1H), 1.91 (m, 1H), 1.55
(d, J= 6.8 Hz, 3H), 0.96 (m, 2H), 0.72 (m 2H). MS: Caled.: 406; Found: [M+H]" 407.
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1,3-diamine 6.24 (m 1H), 560 (m 1H, 4.60 (m 1H),

1.89 (m 1H), 1.49 (d, J- 6.4 Hz, 3H), 0.97 (m 2H),
w®2008/0§7580 2H) . MS: Cal cd.: 363; Found: [ M+H] + BEGBGB3W6/000513

(R -2-(4- (400 MHz) 12. 22 (-559-1 H, 10.15 (s, Method

(R) -2- Fluorophenyl)-2-(3- 1H), 7.87 (d, J= 9.6 Hz,
Metlil_;gs 775 84 am'n02(4 (5-methyl -1H (d, J= 6.0 Hz,

? SEK- f I uor opheny yrazol - 3-yl am no) -
yl4 Dvrazqiﬂ -ylaminoa2-flgorod-nijrebenganitrile- ( m 1|_|)

5 ’{_’§ a(smutlh E%Z 45d19%_1§0t5 §i%ré)Ee o‘h{uq%ano%f o?fgéggzjoewé n%r%)l) and

DIEA (33 r(ﬂs 31 &ihol) MSTHEZ2@ chl) w@s?almedFdwpdnse[d\éblrﬂubn%‘fzs-cyclopropyl 1H-

pyra%{gn"q’ ?’FB i3 %:g, 4 mm@}(}%g"lgﬂg Ky Fnl);ét:—{i,_!i_é pf{f?gzggd@mon the reaction mixture

B T Y A ———
resul@énlemﬁdm Wwhs bb&lﬁddeUhﬁnﬁ@hroﬁlaﬂ)ggaph Qhé‘xaHHDE)OA% =3 1) to give the

(S (4-fluoro- phen )ethylamine (1. %
title WOWEM(YQ llgw gplid Q%S 2, o). NNR (#0GBMER) ( 2@4@)1%50 13 (s, 1H),

71652421, 31930 0 0 S S, 0, S9N 1957 o

0.72 (s 2dy &MSmGalpdir 287; @duﬁxy [Meg{[ting8.chr onat ogr aphy (hexane
. EtOAc =1 : 2) to give the title conpound as a
yellow solid 10 (4.1 g, 97%. NWR (4OO(I\/HZ?2H)12. élsgs,

MetHdé®34 9- 95 (s, 1H), 8.39 (s, 1H), 7.44 (m , 7.

: =6.4 H, | H, 7.13 (m 2H), 6.95 (s, 1H), 5.68

24D1ﬂu0no$-|mtrobem;)_4_t[ﬂ_| H, 1.91 (m I H, 1.55 (d J—

g opotisinr e kiR & Pug 8 ol sl agg]gcgtg(?oncentratce% 11,50, (85 ml, 1582
mmofat/0G82 @&ﬁfv%%]s@ow aé&no%f“ hadiifSrdpdmo 119119 ?’é 1 #mol)

H-pyrazol -yl"am no) - 2-fl uoro-5 -nitrobenz n|t
The gspesisipm; woas S@fl‘eQ atithdl tetperaturs forianradBigionalrd s Iah@ q(leMehéth:e / water

(800 %éb ]% re%}g gasa)ggg&’%rcggﬁgﬁtgcgb)g@%?la{l pl&né]drdqdl to glve Itl?le-ggnElpound

I
o SO PS4 o

m xture was stirred at 25 C for 1 hour. The sol vent
Metii534 emoved under reduced pressure and the

Following a similar procedure to Method 32, the following compounds were
synthesized from 4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-fluoro-5-nitrobenzonitrile
(Method 33) and the appropriate amine.

Meth | Product NMR/MS Amine 2

35 (R)-4-(5- (400 MHz) 12.40 (s, 1H), 9.95 (s, 1H), | (R)-2-amino-2-(4-
Cyclopropyl-1H- 8.42 (s, 1H), 7.41 (m, 1H), 7.12 (m, fluorophenyl)
pyrazol-3-ylamino)- | 4H), 6.93 (s, 1H), 5.64 (s, 1H), 5.24 (t, | ethanol
2-[1-(4- J=35.2 Hz, 1H), 4.47 (m, 1H), 3.75 (m,
fluorophenyl)-2- 1H), 3.69 (m, 1H), 1.91 (m, 1H), 0.99
hydroxyethylamino]- | (m, 2H), 0.71 (m, 2H). MS: Calcd.:
5-nitrobenzonitrile | 422; Found: [M+H]" 423.
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resulted residue was purified by colum chromatography

(hexane : EtOAc = 3 : 1) to give the title conpound
wW@2008/0§7Bd ow solid (5.5 g, 74% . NWVR (400 MHz)PARGBZ006/000513

(s, 1 H, 10.13 (s, 1 H), 808 (d, J= 7.2 Hz, 1H),

8.10 (d, J= 13.6 Hz, I H, 6.02 (s, | H),Cél.gé (m287
Methddd 360. 97 (m 2H), 10 0.72 (m 2H). Ms: cd.: ;

F und: I\/Hr + 288. Method 34 2

O et @l 5hi 2-Huore-Bofil Ad<fluproptieny ethyl]-t6. 4

was added to concentrated H2S04 (85 m,

nltrogenz%ﬂgjlé érl? @F% at 0 C, followed by slow addition of

2, A-mixbire of Slegclpprvpl-VHR, 3¢ diflubrogb-nit@pheiyPl H-pyTd¥8]-3-amine

e RS IO e 4T SmghC 5&3&&%@&3&%@%&%&%@@@9 )50 mmol,
and ]-Dri;]TfAé g@t?‘gj %1%[ \'/@gl étﬁ%h‘lo?) p@ZZBgﬁgiﬁIlp g%a% %%téa fnraa%é%i t aé 160 °C for

8 howwki Tlee bteintwadidmo(ve0 QnMﬂZedtﬁ%@ﬁ:)ssﬁe 4% {herestdde, was pzﬁhﬁed by
hod 35 Followng a ,simlar procedure to

colug MRS N e G bR @ivodBe e simpavasasen orange
f % =

A0, 110 VY0405 .9 5 100 5. 7 <24 1

143 Gz Hzy TH)y 7.25Mds hod.48HY, Hil)d 71156{’[ dpP8.8 14, aHE, 66!16 @,eI 8.6 Hz,

1H), %Q&P{@dﬁ%@%@we@j 8@ 3637515, 9 31 (b, 280, 0.66

2H). B4 ©edP3d9; bolthd: gvAZ € 890! H), 7.41 (m | H), 7.12
)(m fluorophegyl)§ pyrazol 3- yI am no)- 4H), 6.93 (s,

5.64 (s, | H, 5.24 (t, ethanol 2-[1-(4- J = 5.2
AH), 4.47 (m 1H), 3.75 (m fluorophenyl)-2- 1H),
—lg@e%- m 1H), 1.91 (m | H), 0.99 hydroxyethyl am no] -

( n]FolRJIvl)mg @ sitdildy Procatthre td/Mletked 36] the followin comé)ound was synthesized
robenzonitrile 422; Found. [MH + 4

from 65%’8%@@’ -BerAthrovsrberhesy))-1é6pymeql ioemde (Method 85) and the

d\3ai Q/clopropyl-ll—l-pyrazol 3-yl)-2-fluoro-N -[1-
apprc(;ﬁa]:cl uoélgohen | ~vl11-4- nitrobenzene-1, 3 -diamne A

Meth xt Predadt NMR/MS Amine 2
SegMolopronvl N (2 13 _diflyora-6-nitropbenyl)-1H pviazo

37 | - 31 4R-Ad3%5( Met hod @80 MHZA .95, (s11HB 8iuk,)LH), 7.72 | (R)-2-amino-

o SR BT LS Bty (e

heat egrazol-Bys@dhed (t31981zp2HYL DG PE 4.4 Hz, 1H), 6.23 | fluorophenyl)

2-fluoro-4- (t, J=8.6 Hz, 1H), 5.63 (s, 1H), 5.04 (t, I= | ethanol
nitrophenylamino]- | 5.8 Hz, 1H), 4.65 (m, 1H), 3.61-3.74 (m,
2-(4-fluoro 2H), 1.84 (m, 1H), 0.91 (m, 2H), 0.66 (m,
phenyl)ethanol 2H). MS: Calcd.: 415; Found: [M+H]" 416.

Method 38

(S)-N'-(5-Cyclopropyl- 1 H-pyrazol-3-y1)-4-fluoro-A°-[1( 4-fluorophenylethyl]-6-

nitrobenzene-1,3-diamine

A mixture of 5-cyclopropyl-N-(4,5-difluoro-2-nitrophenyl)-1H-pyrazol-3-amine
(Method 86; 0.300 g, 1.07 mmol), (S)-1-(4-fluoro-phenyl)ethylamine (0.164 g, 1.18 mmol),
and DIEA (0.280 ml, 1.61 mmol) in »-BuOH (2 ml) was heated in a sealed tube at 160 °C for

16 hrs. The solvent was removed under reduced pressure and the residue was purified by




8 hours. The solvent was renoved under reduced
pressure and the residue was purified by colum

w@ booorssegr aphy (hexane : EtOAc = 4: 1) to gi VECT/682006/000513
title conpound as an orange6lsolid (0.40 g, 70%. NMWR
(400 MHz) 11.95 (s, 1H), 8.74 (s, 1H), 7.72 (d, J= 9.2

COI.HIEE phrf%aiog%&bfg (l(lii&fah% 3 Egegz It_lg’ :"l?,to %N)gtlrzl% tit??,ccﬁgipzouél.a g@ la_lé orange
solid {360 g, $:496). MR (#§0 MHZd 229, (s.118), 18.184s, (1), 7.7Hd, J £ 188 Haz,

= 9 . ‘
1ED, 045 (7 2 g e ot e 2 a4 Bl D 500 i g 10,
5.63 s, $Hii4. 3 (mur a0 890 €mt OHNEL 3P0, 36.6.8 PR, $19), 08 (RY 2H), 0.71 (m, 2H).

0JTRO s ,synt hesi zed from
MS: @a@cﬁggr%ﬁ@ﬁﬂ 308i f1 uoro-6-nitr ophenyl ) - 1H- pyr azo

| -3-am ne (Method 85) and the appropriate am ne. Meth
Product NVR/ M5 Amine 2 37 (R)-2-[3-(5- (400 M#z) 11.95
8.74 (s, 1H, 7.72 (R -2-am no-

39 H),
RIS gt o e e
synthésied {rém ﬂcy?:%cfb’rép‘]y}‘l'lz\/-gl.];%ﬁdiﬂéﬁﬂ%%t?iﬁ%@%%?f???ﬂk%a’zolé-wins (Method

Met

2-f 1 uoro-4- ) )
86) apg the ppproprigtgradtine.ni t r ophenyl am no] - 5.8 Hz, | H),

Aol 74 [ 2 (A £l unr A_(m

.6\) I : ::\, J. UL b z T oot Y g Y Y "
Meth )T Pgoduet " or T ENMRIIS phenyl) et hanol | 2H) . VG Amine

Cal CdRy.n 4402 Found. o vEL Oy - .
3 (S) ﬁlr{)%?gm ggr opy%—w Wﬁ%ﬁ 1;2;'%? (szﬁll?’;iﬂzlﬂfg@ﬁlg)oﬂ@ [ ﬁ{).z

( 4- { CiycloppipghyH) et hy(i]I 6128 Hr,olHN7 @M &€ml ) =3 .4 Hiza8H)e afbino-2-(4-

' f .

5 o B BRIy RENEa, ET.45 £ 558 HrrdHlh 39yl T 50Hpyr doro
-3 ' 4(Met hod B ) . m
(S) ?rﬂ(dé?ﬁ% I4fjor‘o- ohengl;I ’gf@;{?’agni) hé'()?gt.’ m%HZle@Z phenyl)
mmo| RitrophenylapniEa]-( of 288 (mj 1H)L 362-78® (1, 2H), 3-9BUEH ( 2 | ethanol

m ted i.n a I tu 0 Cfor 25 16
hr l ; %efﬂlg gqpﬁg?ﬁlymsﬁ&gnqg}ge@’ gﬁ‘a2¢7fgm?§@d %ﬁ‘@ e
and| tfhenglesi due was| pis; FbinH [H-Ef04 2906/ 087530

RCTL.GB2006/000513 L 61 colum chronmt ography (hexane

EtOAc = 3 : 1) to give the title conpound as an orange
MethSQ'dpd (0360 g, 84%. NMR (400 MHz) 12.29 (s, 1H),
—%@.—{14 (s, 1H), 7.75 (d, J= 12.8 Hz, 1 H), 7.63 (d, J =
(R)-245 A thio-4k (3R ycl dprddy L{IH-piidol- Ty ththifid)-6-thethyBoyBiniddin-2aminol-2-

7.00 (d J =80F TH, 563(s 1, 455 (m
4-fluprgphenyl 1H), 1.52 (d, J= 6.8 Hz, 3H), 0.98 (m

421!)%) a ShspenstdR of%kg-Z—[4-§5-I¥§éloﬁ%&)§ﬁ1H—p%f?a%bl-ggflfa{]nqmo{-Mm'gtﬁyl-S -
nitropyrirﬁidin—2-ylamino]-2-(4-ﬂuorophenyl)ethanol (Method 1, 1.0 g, 2.4 mmol) and zinc

dust (0.79 g, 12.0 mmol) in the mixture of MeOH : THF (1 : 1, 70 ml) was slowly added

saturated NHyCl solution (10 ml). After 3 hours, the reaction was treated with saturated
aqueous NH4OAc solution (40 ml), and the resulting mixture was stirred for 30 minutes. The
reaction was then filtered through a plug of celite with EtOAc (100 ml). The resulting
aqueous layer was extracted with EtOAc (2 x 100 ml), dried, filtered, and concentrated to give

(0.8 g, 90%). MS: Calcd.: 383; Found: [M+H]" 384.



WG 2@90813p0 opy| -
| - 3-
Met h Product NMR/ M5 Am ne

Methodls 249-465, 10. 13 (s,

Met hod 39 Followng a simlar procedure to Method 38,

the foll owi ng conpounds were
N- (4, 5-di f | uor 0- 2- ni trophenyl ) - B¢¥/GPL@E000513
10 86) arfd-the appropriate am ne.

am ne (Met hod
1H)

Cyc

HZFO

[ opr.opyl - (d,

lprgjing amnﬂl-ar prqcgdyyy r’f@MﬂthQBL%ﬂ

synﬂ%ﬂ% &% %ﬁ*%ntaﬂlf%;ﬂtr&g_y%@dg? 2

synt hesi zed from

39 (R -2-[5-(5-
1I—I) 7 77 (R - 2-
}% 7.41 (m J
thei ey wing. comppupdsgwere
Hz, fluoro 2-fluoro-4-
= 5.8 Hz, 1H), phenyl)

(400 MHz)

J_

6.4

Me{1H %@M@Buh@m noj -

(m et hanol 2

INAPRVME IH), 3.62-3°80 (m ZH),
(4-fluorophenvl) 1H) . 0.98 (m

SM

41

2H)
[ M#

(R

| ani

(4-f
(R
- 5-

nit

, NB(57€y¢lopropy) .

416, t
it bt
qom) 6 mﬁﬁéﬁslpyr

uorophenyl)eth

-phepyDgthyligpeingigi

roep%iﬁanr | I|nr11nez yl

5 3135%9&%%{) 159545 53 6iHzg 1H), 6.20

V70 Qarl, 2H),:0.%4 (napH), 1445(d, Folddz,

(E' @H5172r6 (n@MHOT 48 (m, 2H), 8.83 (br s,
To a suspensi on

JWDa 19!%5;@? addl)- MSyCaludnd)S3ﬁFcrmdhy
aHWB‘jV ?4 A uor ophenyl ) et hanol

Method
2

42

(Mg
12.
was
Af t
aqu
m X
was
(10
W t
Co

t(nmz:ls{s-lcxrﬂmw 2
in the m
[£}-6v¢lgprapyields- s
urs, the
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n filtered t
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oy e . SRIGHCIHY, ¢1. 10 (ISohHI 701 Orfi), .

L I RAC RN
56, F0ndvi[MMIES 370he 20 reaction
hrough a plug of celite with Et OAc

i ng aqueous | ayer was extracted
m), dried, filtered, and
e (0.8 9, 90%. WMs: Calcd.: 383;

) Method

43

Fou

-62-

Met
frd
SM
1.4
1.9
S) -

- (stfwh przﬁﬁ4
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pﬁﬁzg]f%e‘élljf Fl
"(Héfltﬁ)'f'éﬁeﬁ 1??omt
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VIS2 Qatd(83 5300 undTINEBRAPOBH003051 3
ol l owi ng a simlar procedure to
pwi ng conpounds were synthesi zed
I 0- pyrim di ne.
opyl- 0.70 (m 2H),
Vet hod 1H pyrazol
, J =6 H, 1H), 6.20 2 [(1

1H), 7.16 (m 2H), 7.45 (m 2H),

0.96 (m 2H),
3-yl)-N2- 3H),

Met h Conpound NVR/ NB

Method
4

44 8. §VLBLColopropyl-

1 H-pyrazol-3-yl)-N*-
[(1R)-1-(4-
fluorophenyl)
ethyl}pyrimidine-

2,4,5-triamine

MS: Caled.: 353; Found: [M+H]" 354.21

Method
5

45

(R)-2-(5-Amino-4-(5-
methyl-1H-pyrazol-3-
ylamino)pyrimidin-2-

ylamino)-2-(4-

MS: Caled.: 343; Found: [M+H]" 344

fluorophenyl)ethanol

Method
6
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phenyl)ethyl ] pyrimdi 1H), 10.35 (br s, 1H). M
Cal cd.: 353; Found: ne-2,4,5-triamne [MH + 354. 21
W@ 2006A853R- ({5- Ami no-4- 0.65 (m 2H), 0.90 (mPed/GBL008000513
(m 1H), 3.56 Method [(5-cy®topropyl-1H (m 2H),
4.80 (m 1H), 6.50 (s, 1H), 7.10 (m 3 pyrazoI-S-

M Congfoun® 2H), §.NMRIBIS s, IF). M5T Calcd. SM
efl:rqlqm nol pyrinm din- 1369: Found: [ MrH + 370. 22 2 vl 1

46 ami NOY-F=(14¢-1 | uor ofjAdByCaled.h3TioFour® [M-EHORE2 opr opyl | Method

MS: d: [M+H + 340.19 Method 1
H p) Eglyg?phgn)a%%hx\lg- 2 (El fIH]uorobenzyI) 7

pyr | g5 A@mio rfi am ne 44 -(5-Cycl opropyl - Ms:
Cal ¢ Q E pégﬁnd [ MtH] + 354. 21 Met hod
1H JQ/Ha%azok3y|) N2{ 5 [(1 R-1-(4 fluorophenyl)

h 4,5-triam 45
(ry | DPURIERNS. S1 e GalCa - 343 Found: (W +

344| tkinkiael net hyl - ||H pyrazol -3- 6

\labd nn) pyri mdin-2 y| am nn) =2 (4-
fl uor ophenyl ) et hanol WD 2006/ 087530 PCT/ GB2006/ 000513
Mefﬁ@f“wh Conpound NVR' M5 SM 46 (S)-I1V -(I-(4- M
.. 371; Found: [MtH + 372 Met hod
-Hthyid-ante - 1dpyl H-DMrabSi=3- 1-443 pyr azol - 3-

5-
ﬂu01>c/)pl)lenvl)e{lqyij m1no]pvr1m1d1ne 4-carboxylate

To a suspension of (S)-ethyl 6-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[1-(4-
fluorophenyl)ethylamino]-5-nitropyrimidine-4-carboxylate (Method 10; 0.7 g, 1.5 mmol) and
zinc dust (0.5 g, 7.7 mmol) in EtOH : THF (1 : 1, 20 ml) was slowly added saturated aqueous
NH,4Cl solution (3 ml). After 1 hour, the reaction mixture was cooled to 0 °C, to which was
added saturated NH4OAc solution (10 ml). The resulting mixture was allowed to stir for 10
minutes at 0 °C and then filtered through a plug of celite with EtOAc (100 ml). The resulting
aqueous layer was extracted with EtOAc (2 x 100 ml), dried, filtered, and concentrated to give

the title compound (0.60 g, 92%) which was used without further purification.

Method 48

(S)-N’-(5-Cyclopropyl-1H-pyrazol-3 -y1)-N’-[1-( 4-fluorophenyl)ethyl]pyridine-2.3.6-triamine
To a suspension of (S)-N ~(5-cyclopropyl-1H-pyrazol-3-yl)-N° -[1-(4-

fluorophenyl)ethyl]-3-nitropyridine-2,6-diamine (Method 12; 0.26 g, 0.68 mmol) and zinc

dust (0.223 g, 3.41 mmol) in MeOH : THF (1 : 1, 12 ml) was slowly added saturated

ammonium chloride solution (1.5 ml). The reaction mixture was stirred at 25 °C for 1 hour, to

which was then added saturated ammonium acetate solution (5 ml). The resulting mixture was
stirred for another 30 minutes. Zn dust was removed by filtration and washed with EtOAc (20
ml). The organic layer was separated, washed with brine (10 ml), dried over Na,SO4, and
concentrated. The title compound was used directly for the next step without further

purification.
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am ne Method 47 (S)-Ethyl
m no- 6- (5-cycl opropvl -1 H pyrazol

wda2qodo8fsBuor ophenyl ) et hyl am nol
pyri mi di ne-4-carboxyl ate 5 Teda suspensi on of

(S)-
Metﬁed&%ﬁrl opr opyl -

et hyl
1H pyrazol -

t e P YREd sipilaprocegurertodVigthed 3#8.4heifollowming chuspounds Fers,

-3-

yl am no) - 2- [

PCT/GB2006/000513

3-yl am no) - 2-[ 1- (4-

ophenyl. )et hyl am no] - 5- ni tropyri m di ne- 4- car boxyl a

tﬂ? 1:1, 20m) was slowy
| Zggq?g%ﬁlrsg%ag %ﬂggﬁﬁm%mm solution (3 m). After
Meihh)mom[idnmdreactl on mxture was cool eNMR/MSC TO SM
whith-was. added saturated NHAOAC solution (10 ni).
49 The Nesﬁﬂc’rypl@@rmykﬂﬁrwrm -3ayl)-0id- t o BMS: Chtud.: BOS10 | Method
m ny d filtered through | ug of
cel %lﬁgro%%rhzygp&@n% tlzg;@g TH4ming e eyl ‘gﬂﬁ‘% ﬁ\‘#%&) 13
50 | ay e(2Ryas (BxAfatd-64(5%icb g2 X 1 d9168J,
filf (ered ({and con?g(nt r}Igt ggéﬁ give the t| t} e’ coﬁ’pounzll\/lethOd
(0. pDyIgzolehyhaminoltyridire2 yEechind )t hout | BowndefM-+H]" 369 | 14
pur od 48 15
(S EIB&?EI}%%C)FM%?QDW 1H pyrazol -3-yl)-N6-[1-(4-fluorp
51 phengd(es- b\mhdlaxstp(siwcﬂogro?ylﬁrmpy@dibpﬁ- Ms%%lé&[’?@?' ON I Method
of %ﬂ iﬂ cyclo ropy 1H pyrazol - 3ryl)
flup aa yylétrhzd yaginot2-6byr i di ne- 2|, BowtidafvhE] 399 | 15
(Me 1Q. nmol ) and zijphc dust (0.223
a. hﬁ% #mﬂyﬂp?o%a%eb% (%ITHE (1: 1, 12 M) was slowy
52 add=ﬁi-(3ﬂdrur1\°ﬁ(6%ycﬁm3ﬂlilm-§ﬁhﬂﬂi3dﬁ -S°|M§SL @alcal 396m ) | Method
The action nixture was rred a 25 for our
to '\Mls):ﬁ (ﬁﬂ@of%ﬁnidlﬂﬂl@d]m’aﬂmeat ed alfmcmdl MHﬂ:e&&it el 16
sol u§|3 The resulting m xturle was stirred
for ano O m nutes. Zn dust was rlenoved by
53fil tﬁmhilcnn M?F(d dyaﬁipﬁﬂ)y\l\ﬂlhhpfém ~1£0 Mis) Caﬂsae 392.9anI EMethod
Iaye)’vévgése arated, washed with brine (10 m), dried
ovef VNK 0 %H’Féf IP¥idiBendGrtriaminghe tIEqL@dCBﬁbH]JnH3\IVa317
54 USE | T )
our F R . L T L SR T 3 T Method
- 64t 1 Maptyread 3 4Qafhindfpyidini2ng } émsioy2! drFuindcREUHE 408 | 18
Met n()d 48, the ftﬁl lq?Wi ng conpounds wgre synthesized .
f r o\ aleqEPRheRy Rehnqlo- pyri di ne. Met h |Corpound NVR/ NS
55 SM T AR5 Aol R 056 PG IS BV RN L TPl
o Cg_ )24 8’ ot h?ggﬁleﬂﬂé T(SEmBARY R AL — IS/ chRat 476; Method
f 1 uomsoleehByy!)aoyine iy ridin2-3l 6mind)@nidne Fawnd: [N-AHEF]37733019
13 fluorophenyl)ethanol
56 (S)-NZ-(S-Isopropoxy-1H—pyrazol-3-yl)—N6-(1- MS: Calcd.: 353; Method
(pyridin-2-yl)ethyl)pyridine-2,3,6-triamine Found: [M+H]" 354 |20
57 (S)-N°-(1-(4-Fluorophenyl)ethyl)-N°-(5- MS: Calcd.: 370; Method
isopropoxy-1H-pyrazol-3-yl)- pyridine-2,3,6- Found: [M+H]" 371 |21
triamine
58 (R)-2-(5-Amino-6-(5-isopropoxy-1H-pyrazol-3- | MS: Calcd.: 386; Method
ylamino)pyridin-2-ylamino)-2-(4- Found: [M+H]" 387. |22

fluorophenyl)ethanol
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368; Met hod .

W@00a08153B- yl ) am no] pyri di n-2-yl }am no) - 2- (4- FOUGH2006/000513
[ MFH] + 369 14 fl uor ophenyl)é®hanol 51
2- ({5-Am no-6-[ (5-cycl opropyl - 1H pyrazol - 3- M5:

Méth! ¢ Eom d Met hod N SM
yiyam nolpvridin-2-vlYani no)-2-(4- Fovln}}/I i I/\[ﬁl-ﬂ + 399

5915 (@@bbbm@mﬂ(mmmr@hawmhﬂ) A 521vfs— Caloar: a0hl Method

- (51 Cal cd. 386
et DT RRPS B S Eap B et p po Ry iaFRedos. |23
Fou1qianﬁlp{&l—|]+ 387 16 2,3,6-triam ne 5-Chl oro-N

=(5icycl opropyl - 1H pyrazol -3-yl)- MsS: CaI cd.: 372;

60 et h69-NNG-Cycloprapyletépyszdpyyl)dvia@- 2| 816 CalddatBe Method
Fou

( 2R191°LV r{d{%ﬂxheﬁ@@yr&#ﬁsﬁé Gljgengy c| opPomd MBI 336. | 24

61 Cal QR)zéﬁAmlP/@Jﬁr@%e 11Hé>ryraz§13|} an MS) Cgled: 342 | Method

1H Jyrazol ) am no] pyri
[ M+HY nnmspmhnmylamum)apazienw ) et hano| F&md: [M+H]" 343. | 25

hy] -i H Ms: Cal cd.
g%g ﬂ@%%&%@&yﬂe{ﬂaﬂa chl oro- [(5 met hyfl -1 C

pyrazol - 3-yl')am noJ pyr1 dr n- Z-y1 yai noj - 2- 4= fFourd:

£I\/H- + 377 19 fluorophenyl)ethanol 56 (S)-N
Mis{iﬁjsopr opoxy- | H pyrazol -3-yl)- -(1- I\/IS Cal cd.: 353;
1,0 n- 2- i ani ne
- [E’ ¢l s Zz&'-:?:ef) I}%l\-[)l p(%rfjlu%lrgp envl)ethvl]benzene 1.3.4-triamine

(To é@udﬂeﬂﬂbﬁ)@h@)‘wa(gtd'}‘iﬂo})rdﬂyl A pﬁ@ol-@%’lfﬂf/ él EZ
|sopropoxy- pyrazo 3, 6-
ﬂuorpglgﬁwl)eqh 14}-mtrgbqug11e 113|-d1a1mn¢eﬂ\@hod 26 0 37 g, 0.97 mmol) and Zinc

dust (03 7 Py et AR P S0y sptupeged

ammbnoiuktchl dridieHB 6 ﬁ@?Th@%actﬁdﬂhﬁ[x@tﬁl@WlsﬁlﬁE@m d’@rd hr, to which was
2006/ 087530 PCT/ GB2006/ 000513 -65 Met h Conpoun

then Netused HYMOH) junsaqetate sution (5 ml). The resultlng mixture was stirred for
f t
o o 5 SO SN e o 5, B A
orgarilh/ﬂdylpﬂ-wéﬂﬁpal%&d tvakleadi wieh Bidne( 3D 1), drled over Ne8§04, and concentrated.
9/ Ioprop | H pyrazol - 3-yl) - VB! | cd.
The %rgge p p/éltlcﬁ S¥s us ed directly for the next stép w1thout further purlﬁcatlon MS: Calcd:
351; Found: [M+H]" 352.

Methods 63-68

Following a similar procedure to Method 62, the following compounds were

synthesized from a suitable nitrobenzene by reduction.

Meth | Compound NMR/MS SM

63 (2R)-2-({4-Amino-3-[(5-cyclopropyl-1H-pyrazol- | MS: Calcd: 367, Method
3-yl)amino]phenyl}amino)-2-(4- Found: [M+H]" 368 | 27
fluorophenyl)ethanol

64 NZ-(S-Cyclopropyl-1H—pyrazol-3-yl)-N4-(4- MS: Calcd: 337, Method
fluorobenzyl)benzene-1,2,4-triamine Found: [M+H]" 338 | 28
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(pyridin-2-yl)ethyl)pyridine-2,3,6-triamne Found:
[ MPtH + 336. 24 61
W@ R)0o6B87536 Ami no- 6- (5- et hyl - 1H pyrazol - 3- MS: Rel/G82006/000513
342; Method vyl ami no)pyri di16®@~yl am no) - 2- (4- Found:
[ MtH] + 343. 25 fl uorophenyl)ethanol Method 62

Methd)  M3mipaumC! Opr opyl -THpyrazor-3-YT) T NvRIM&§Z- 11 dor SM
pheny et hvl I bepzene 1 3 4 trianine Tp a suspension

65 of | Bj-I(NS)-( §4-FhadropticnplethiFNFyBazol - 3- YMS: Matddi3€H 5 | Method

fl upr ophen iitrobenzene-1, 3 di am ne l\(pt hog

26; &?P&%Y%%’?y %%%%Yq&ﬁazezrﬂﬁ@ 4dust [ Bowmy [hﬁ+£kl 29
nmo *}Hah-ﬁné\/ém THE (1 : 1, 24 M) was|slowy ad_ded
sat ur at ed amoni um chloride (3.0 m).| The reaction

67 mi x| eV v@Lysdopromd- 1d-p@az-F-oh-N-(1F , MlsNhJal‘dd mm ) Method
t heh, added, s ed an n| um acetate pol ution

The| P& H%P@ tﬁ?’ﬁ%’ AsHiapRy f or E‘PiﬁldhEMf m n| 30
Zn dust was renoved by filtration and pwagned with
Et OAc (20 ). The 10 organic |layer was Separated,

68 wash@d-2n4- Anting-pe5-mdhyt - pylnazeleB-over I\N?quﬂlcda%lclﬁl; f Method
Th 5 e irec o
C bl PR ey - frbBRe g heiteRelal Fend: DECHEL! gl 31

351 Found: [ M+H + 352. Met hods 63-68 ?42Fol | ow ng a
simlar procedure to Method 62, the follow ng

conmpounds were synthesized froma suitable
ni benzene by reduction. Meth Conpound NVR/ M5 SM 63
—%—-2 ({4- Ami no-3-[(5-cycl opropyl -1 H pyrazol - Ms:

h) | m no) - 2- ( 4-
5k @3&?4$ﬁﬁlwggmﬁ%vﬁzﬁ%%%ﬁy%i Lgnol 64 N

fluorophenyl)ethylamanalbenzpnifijleaz ol - 3- yl ) - (4 MS: Cal cd: 337;

L R A R M —

ethylaiﬁtﬂm]ﬁa{molbhmdoﬂh‘ﬁé We%ld 3654. 10 , 10.1 mmol) and zine dust (3 30 g,50.4

ﬁéﬁ Fl.uor ophen eth -N-(5- . Calc 369;
mmopgﬂ\g%p &Brdpdxyle mi \yaSasz@wlyaadylpc} spéwzteldearmn@wn chloride (40
D). TR bl Pl AASTRLIRE 1o Wi Ch e ot

amma@3dm deetateadlutiony(50 eil)) The yYésu@t kR8O #RB 8tirred for another 30 min.

-triam ne Found:; 0
The Zd E'I)’lisétIr wtag Iremoveﬁ by filtration andl_\!]vashed with EtOAc (200 ml). The organic layer

was separated, washed with brine (100 ml), dried over Na,SO., and concentrated. The title
compound was used directly for the next step without further purification. MS: Calcd: 376,
Found: [M+H]" 377.

Method 70

Following a similar procedure to Method 69, the following compounds were

synthesized from a suitable nitrobenzene.

Meth | Compound NMR/MS SM

70 5-Amino-4-[(5-cyclopropyl-1H-pyrazol-3- MS: Calcd: 392; Method
yDamino]-2-{[(1R)-1-(4-fluorophenyl)-2- Found: [M+H]" 393 | 35
hydroxyethyl]amino}benzonitrile
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335. 68 (R)-2-(4-Am no-3-(5-net hyl - 1H pyrazol - 3- Ms:
Cal cd: 341; Method
wWQ b@riosmspphenyl ami no) - 2- (4-f 1 uor ophenyl ) et hanoPCHGBR@S/000513
[ MFH] + 31 342. Method 69 (-97-5- Ani no- 4- (5-cycl oprop
| ~ pyrazol -3-ylam no) 2-[1-(4- fluorophen f
etlu_)davhyl am no] benzonitrile 5 To a suspension o
4-(5- cycloropyl 1H-pyrazo| 3 yl am no)-2-[1-(4-flu
Sph: L A0l 1)2- ) AArfluorephenylddshyifignzene-1,3.4-
4. 10 g, 10. 1 nnDI) and zinc dust (3.30 g, 50.4
tr1arr§1¥e|) in MeCOH: THE (1 : 1, 100 m) was slowy added
s aTonatgandomonNEHN’ QBloﬁjbloﬁﬂ)pgﬂ@H fj’ﬁrézol—ﬂyi) -DERBE] Nh[l (4-
s, stirred at 25 C tor to which
fuorfpr et [rabiab @}%ﬁﬁ%ﬂérﬁla@wéwtw 1% P 2% 30D Thé zinc
[ (e f
P i e B B LU R B SR
ammbhiDAcchl@ide @inl). Theemixtgamwas stigydst 25908 eRuat &which was then
shed with brine (100 nl), dried over Na2SO4, and
added SpuRiRd AmBeIUm RSCiRlY jodutiond el idiewesitingsuixdire avas stirred for

o5 RO e, e G M3

The ergaiigidyar wps sapachteds washekibtiktob i driedevdrNa,904,R8d concentrated.

[ tabl e
The R REHBIBA N S o e o iyomsy gt fgther purifiation.
5- Ami no-4-[ (5-cycl opropyl - 1H pyrazol -3- Ms: Cal cd:
392; Method yl)am no]-2-{[(1R)-1-(4-fluorophenyl)-2-
M@ﬂ.ﬂd: [I\/H-H] + 393 35 hydroxyethyl] am no}

R)g\} %5 similar przo%gglllr(e)%)? ?/Fé%o%c;li/ & %0806\{\/81%%%1:’[1’1%01111 \?Vés synthesized
from (aS)ntﬁﬁe tfiroby£2e@pr THYYdomduRY Had ﬁéed?d'lﬁék‘aly Zorfthd L@ stlérp wWithout

(4-1) uorophenyl ) et hyj ] benzene-1 3 4- tTiam ne
furth%rl%]é‘wgql% o n LD Lo W 4 | NI L1
J yr) “amun I | uul u ™ L 3

O) CTOpPT upyl =i+ PYy? azot
Me 4 SC?lflhgr %henyl)et hyl ] -4-ni trobenzene- 1, 3-di am ne SM

72 ( NEt(bsll;lz?(% AQm‘hQ ﬁl\}és%y%prf%?i iH%Z%&’g%rAa?HﬁmA 20920 I Method

g, s slowy

addeﬂ.ﬂoéf@nh@n e@ln%ﬁﬂ(éﬁﬁlwmophehp}r)ethmo(l4 m). The m xture37

was st ttet—at—25—c—fer—2—hot-s—t-o—whi-sh—nas—t-hen
Method 73

(S)-N-(5 -Cyclopropyl-1H-pyrazol-3-y1)-6-fluoro-N'-[1-( 4-fluorophenyl)ethyllbenzene-1.3.4-

triamine

To a suspension of (S)-N’ -(5-cyclopropyl-1H-pyrazol-3-yl)-4-fluoro-N’-[1-(4-
fluorophenyl)ethyl]-6-nitrobenzene-1,3-diamine (Method 38; 0.33 g, 0.826 mmol) and Zinc
dust (0.270 g, 4.13 mmol) in MeOH : THF (1 : 1, 10 ml) was slowly added saturated
ammonium chloride (4 ml). The mixture was stirred at 25 °C for 2 hrs, to which was added
saturated ammonium acetate solution (5 ml). The resulting mixture was stirred for another 30
min. The Zn dust was removed by filtration and washed with EtOAc (15 ml). The organic
layer was separated and dried over Na,SO,. After removal of solvent, the title compound was

used directly for the next step without further purification.
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added saturated amoni um acetate solution (5 m). The
resulting mxture was stirred for another 30 m nutes.
wab@edsrssust was renmoved by filtrati on and wasPedGBRG0k/000513

Et OAc (15 m). 10 The organi@+ayer was separ at ed,

washed with brine, dried over Na2SO4, and

Metheéd@gntrated. The title conpound was used directly
or the next step without further purification.
veF pldeving assnilaviiraes daresto ivethed B3,dbe fallowingcdvpduods Were

| 0 nd was.synthesized 15 fr
synthchfed b b BN T ¥R i e B e ot sep
withbwtrfutthe pueificattdrep Wi t hout further purification. Meth
ConpotndSM.__72

MetlpR) | £omppundi no- 3- [ (5- cycl opropyl - 1H pyr azol - 3-yl ) am SM

AT ol GHNE Y ARG 16 O OO IR BHFTy  FBop3 | Mothod

Met ho@uddphenyl}amino)-2-(4-fluorophenyl)ethano 39

(S) - IN3- (5 Cycl npropvl-1|—|—ovrazo|-3-v|k-6-f|uoro-N-[I

(4'-fl uorophényl )et hyl ] benzene-1 3 4- 20 triamne To a

MetBAER nsi on of
m - (5-cycl opropyl - 1H pyrazol - 3-yl') - 4-f [ uor o- N3-[ 1-
2-Chidko-N-{(5ey8 LB 00 b By BLE-hR 2—3— | 5yritaidin £

(Method 38; 0. g, O. 1D :
g, Agoluioriof tcy cloprapy - pyTael-3damind (1.8 @, M. muasl) &1 eBuPH (25

i hl orid 4 )., i
) FEFE MG o HIGH S AR Syt Flelia Sty ©
nitropytinifdiiee@ . CREMAD moiCAIdaDEEASQ.4E] B0 fndl). AfteF BEninutes, the

resulting mxture was stirred for another 30 mn. The
reactinn Wassdilujedswith hexang (HP mi) Theeswting precipisivevassiollhcted by

e R KA o SRR a5 PSR S Ay 2.

compound was used directly for the next step wthout
M tl]; uﬁ er purification. WO 2006/ 087530 PCT/ GB2006/ 000513
£ Met hod 74 Following a simlar procedure to Method
2-Chicto-N-{ci @b ?1[‘19{-%91‘5901@95-Sﬂﬁi'ﬁ%pvﬁiﬁﬂﬁﬁ‘-ﬁ%lﬁgg froma
sui tabl e nitrobenzene. The conpotund was used directly
f ofo 8 Belutiex of 28 alichlovot Trnitopyimidies(3 Pug, il 5 nomsdl) and DMBA 2.4 g,

15.5 EERPYIT PR (0001 e soae et coptclopmpmpyizaragelsi-yaie (20

16.2 B@holPat N qWhe resulting solution was stirred at 25 °C for 5 mi d
fl uo?ophenyl } am no) -g2- (4-f1luor opﬁenyl ) et Oarmoqlmgbes B
concentrated to dryness to give the title compound (3.1 g). NMR (CDCl3) 0.80 (m, 2H), 1.05

(m, 2H), 6.60 (s, 1H), 9.20 (s,1H), 9.70 (br s, 1H), 10.40 (br s, 1H).

Method 77

6-Chloro-N- ridin-2-amine
To a solution of 2,6-dichloro-3-nitropyridine (0.67 g, 3.2 mmol) and DIEA (0.46 ml,

2.65 mmol) in EtOH (20 ml) was added a 5-cyclopropyl-1H-pyrazol-3-amine (0.26 g,2.12

mmol) solution in EtOH (5 ml) dropwise at 0 °C. After addition, the reaction mixture was
stirred at 25 °C for 24 hours. The solvent was removed under reduced pressure and the
resulted residue was purified by column chromatography (hexane : EtOAc =5 : 1) to give the
title compound as a yellow solid (0.58 g, 98%). NMR (400 MHz) 12.36 (s, 1H), 10.20 (s, 1H),
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Met hod 75 2- Chl oro- N-(5-cycl opropyl -1 H pyrazol - 3-y
-6-nmet hyl -5-ni tropvrimdin-4-am ne A solution of
wWG2@g0873p0 opyl - | H pyrazol -3-amne (1.8 g, 14.O0p@mreB006/00513
n-BuOH (25 mM) was slowy -&@®ded to the n-BuOH (60 nl)
solution of 2,4-dichloro-6-nethyl-5 10 nitropyrim di ne
854(&.}0=l4ﬂzf}191%mm Jd, grdg PEA (5 64399(d F2.10 POI 1), 1/§f4t(ﬁ{ 1H), 0.96

reacti on was dil luted with hexane
(m,2 Dy 0. 7%, ?H%M@Nﬁ%}%r%@ Fotnd:dMidE” 280. ect ed by
filtration to yield the title conmpound (4.1 g, 969%.
MS:. Cal cd.: 294; Found: [MtHl + 295. Method 76 15
MetlibdCI8 or o- N- (5- cycl opropyl - | H-pvrazol 3-yl)-5-nitropvri
m 4-am ne_To a solution
OIFHVY}HE éﬁlén@f RFQSeawp e Me&ander the fgllowmgrrompoyndiwes synthesized

frOm[allj;;tlf\odlg idh yre&%bn% %h)thé %’zp o?& % am bt 7)) Wos SIonY

added "5- cv [ pyr ne (2.0 g, 16.2

Methno| Praatuce5 C. The [ aIRIMBO sol ution was stirredagfine
25

for S mnutes and caoncentrated to drvness to
78 gi vigo-ChboreiN-( conpp (9 NIBZ)112)36 (SNMR),(100X31(3) 119), 8)05-rrethyl-1H-
o | Ry Ayl 3 558 @2 88 M 624 I8 B | pytaciol3-amine
6- Qhy1p-6 arithbriyidenel OJH@PIIFI) 548 (s, 1H),2.27 (s 3H) MS:
H pvrazol -3-yl)-3-n|t opr|d|n-2-amne sol ution
of [2®Wgi chl or o- 3-n pﬁ’@éy?ﬁjlﬂﬁém@dl\@?f{b 253 2 m’mr) and

g
2
(

o lla Nl

DIEA (026 —25—2:
added a 5-cycl opropyl - 1H pyrazol -3-am ne (0.26 g, 2.12
Methgad]9) solution in EtOH (5 m) dropwise at 0 C. After
t he reactlon mxture was stirred at 25 C
/e ' ERtO Y IO erachmnine educed

P f?&é 9618 9f§ ?%—tr&lﬁﬁf&%—%ﬂro{g&ﬁdg&?%,_?gb bt &’ PR BIEA (1:24

col Urm Chr one oG o
ml, 7tlhemol)iih ITGHR:@SSIml) N\dis addeﬁi dtej)\vaWaSOIMtldn 6955§clgpr09§P@H-pyrazol 3-

aning §%) 7 ESBmMITIEIDEBUBYTS: Allpablan, (b rege g iy s
st1rre_!jl E&“&S 5 5 lﬁwﬁlDThg Sél]g%n \Yaﬁ]rgR‘l%e% %?r(lrefl}x?gd [gf;f)surelggd the

resul@a restve w?a7sq;ur1ﬂ’1@d ¢l co[uﬁﬂri‘ﬂ}ﬂ'orﬁ&@ rabﬁ} fiRdar; oA L 9Wi:NG to give
simlar procedure to the follow n

the ti@%ﬁ%ﬁ?@%@ y&linwselid ﬁQa%ﬁ g»f‘Wo/Ph NMRMQﬂoMﬁzd 1289 tfss 1HD), 10.12 (s,

1H), BOARLLNG: blifkh 6 B 2p K{f’éﬂs&% elI@nb %ﬁésn”%?,f fl(gn ). Ms:
Calcdi+13; FouRY [¥&-H]1B)4. 5- rret hyI-IH— met hyl - 1H pyr azol - 3-
8.55 (d, J= 8.8 Hz, 1H), 7.02 (d, J= 8.8
pyrazol - 3- am ne
Methods 80-81

Following a similar procedure to Method 79, the following compounds were

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

Meth | Product NMR/MS Amine

80 (R)-2-(3,6-Dichloro-5- | (400 MHz) 8.46 (s, 1H), 8.22 (d, J = (R)-2-amino-2-
nitropyridin-2- 8.0 Hz, 1H), 7.45 (m, 2H), 7.16 (m, (4-fluoro
ylamino)-2-(4- 2H), 5.22 (m, 1H), 5.05 (t, /= 6.0 Hz, | phenyl)ethanol
fluorophenyl) ethanol 1H), 3.87 (m, 1H), 3.72 (m, 1H)




10

15

yl)-3-nitropyridin-2- Hz, 1H), 6.48 (s, 1H), 2.27 (s,
3H). Ms: amine Calcd.: 253; Found: [MtH + 254. Met hod

wQ@ 2006/08758N| or o- N- (5- cycl opr opyl - 1H pyr azol - 3- yPCT/GB2006/000513
-3-nitropyridine-2-am ne 10- M- a sol uti on of
2,3,6-trichl oro-5- nitropyridine (1.62 g, 7.10 nmol)

Metd | Préducdel- 24 T, %1 T THE (mm—‘
dropwi se_a solution of cycl opropyl - 14 pyrazol - 8-

81 ani N6,6¢Chldf-y>(55. 68 MDY MHyz) IBR6(EdT)64ak, GI)C- ABliﬁ‘crpropcmy-
addition, th reactlcn mxture was stirred at C

for | BAPRBEXS IHThe sol |Vidt2 angsl 0:Qdnfsy ), l§r$délﬂldr8eﬁu éH—pyrazol-3-
pres h\izhe resy [ r ed by .
Bl o or aphy) (THakaGEe oS AR5 1Y 47D %3 Pligine
gi venit®pyhdine-2tdneine orfnd Adi8as, 4 H)el.BDund 0L dd, (JOH33 g,
47% . NMR (400 MHz) 1Z2. S'H%H) 1 :
8.7V (d, J= 1.2 H, 1A 5867&3@ MSl@&lcdﬁiﬂs (m 1H),
0.96 (m 2H), 0.71 (mFogthl 1 3gal cd.: 313; Fopnd:
[MEH]+ 314 Met hods 80- 81 2[0 Fol 'owi ng_a_similar
procedure to Method 79, the follow ng conpounds were
esized froma 2,3,6-trichloro-5-nitropyridine by
Met ing it with the appropriate amne. Meth Product

5- CvUDeBH@lMsnﬁu&Q iﬁiroghén%nﬁr@omk&@aéune( 400 MHz) 8.46

1A, -Z-amno-Z2-— nitropyridin-2-
Eo a@olump;) of 2,44:Bﬂ7(1qrp 121hi}rpb§hZ¢ﬁe (In76 ¢,4-1t1 marod) and DIEA (1.93 ml,

11.1 %hﬁ&?/ F?'h#ﬁ é%(f' PI)ZYE?’%&@S% ﬁ@&)@lﬁe aggcwgmoosfl (cgq)clopgopgf-l(#ﬁ)yrazol 3-
aminékD.91 3; 7.39 hﬁhol;-lﬂ T I\/Rjg QP48 K30 R gﬁc@ﬁ% ?gé %ggrzo]rﬁ? ixtyre was

-70 Meth Product N M5 Amne 81 5,6
stirreiid B0 1€ fQ1648ahni1rﬂ. The4okvent Viéﬂ)rcnﬁved‘,mpie@ pbayed pressure and the

d 10. 04 , 8.81 d 77
resul GBS REORYS ity Shims girpingioetaphy (hexane: DEMRH(GAGS 21+ 1)
to giteSthe Lkl coﬁhp&ﬁhdaay an_'felloﬁlI 50[19@0(52 gi @A&WE&@O@&%{A 1387 (s, 1H),
I—g and 7 (d
9.83 2;@11;1@1, 253(;11, lH)L;aQﬁdd {W&HPHZ%PD aviei (m,dl}B)ZS 95 (s, 1H), 1.90 (m,
1H), %9%2/; é%glpqui N-A;5- f 1 uor o- 2- ni tr ophenyl) -

o a solution of
2 4-di fluoro-I-nitrobenzene (1.76 g, 11.1 mmol) and

DIEA (1.93 m,
Methods 83 (84

Following a similar procedure to Method 82 the following compounds were

synthesized from 2,4-difluoro-1-nitrobenzene and the appropriate amine.

Meth | Product NMR/MS Amine

83 N-(5-Fluoro-2- MS: Calcd.: 280; Found: [M-+H]" 281 5-isopropoxyl-
nitrophenyl)-5- 1H-pyrazol-3-
isopropoxy-1H- amine

pyrazol-3-amine

84 5-Methyl-N-(5- | (400 MHz) 12.34 (s, 1H), 9.85 (5, 1H), 825 | 5-methyl-17-
fluoro-2- (m, 1H), 7.99 (dd, J=12.8 and 2.8 Hz, 1H), | pyrazol-3-
nitrophenyl)-15- | 6.75 (m, 1H), 6.03 (d, J=2.0 Hz, 1H), 224 | amine
pyrazol-3-amine | (s, 3H). MS: Calcd.: 236; Found: [M+H]"
237.
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511.1 mmol) in THE (20 M) was added dropwi se a
sol ution of 5-cyclopropyl-1H pyrazol -3- am ne (0.91 g,
wa2@8/087580 ) in THE (5 nl) at 25 C. After addi t PORGBRIVE/000513

reaction mixture was stirretl-at 80 C for 48 hours.

The sol vent was renoved under reduced pressure and the
Methmisﬂsted resi due was purified by colum chromat ography

(| DCM: EtOAc 2: 1: 1) toglvethetltle
5-Cyelop IS 'S 1-370i eNI\/R (400

L Ay gl b s B2
mmOi) ﬁ@ilY HF (26)m1) Ga®6ddedidréiWise & soldtiidf 2 oloﬂ\@bﬁmﬁyrazol -3-

54 Following a simlar procedure to t hod
amchS? il Qfmé‘?:l gUﬁE §5 Wi} & 0 °(5 Afienwerdisipn.élie faaotion mixture was stirred

ot 25y o) B TR RAY st R Hoa BT pRrurgta i reied

residGahasl puri2&0by &Q&iﬁﬁl chl[oM'alt'Bg’f ﬁ%](hgxdn% ORtORE &yﬂ 2) Recr%stalhzatlon
n|trophenyl) razol I sopropoxy-1

from KP4 el 0 Bﬂhﬁ*ﬁdﬂf@XSBﬁSEKN ) gaNe (I&ut(em@lmmd aﬂ@d&éystaﬂs (L5 g,

s By 10 18Py A T, 2, Bt T -5

Hz, 1) 6.6pitgriy)) t.8HmELHH 0(89)(ml BIH), 66@%m QI:II; Ms%&lcﬁzso Found
2.24 am ne pyrazol-3-am ne
[MH%EI)BZ&Found MrH + 237. WO 2006/ 087530
PCT/GBZOO6/000513 -71- Method 85 5-Cycl opropyl -N-(2
3-difluoro-6- n|trophenyl)-lFprrazoIbS-an1ne(goza 18
__l.lmlﬁﬂlon of 1,2,3-trifluoro-4-nitrobenzene g,
g}}D in dry THE (20 m)
razol-3-aniine

oS- TC)’@ b@ﬁﬁ&pé(ff l'iklftﬁﬂﬁ&%oﬂ-nf%ro%eﬁ?ﬂlg 6% 5 Hlmo:})esanWBﬂ@A 4Y ml, 24
THE (5 m) at C. After addition, e reaction

mmopyig flusf EH420 §11) Vasaflded dropsvi® 4 :miutnm dfducylopttysy < l-ppatol-3-
ved

amind 820 G PUFOTHArLTTE LEmHRD oL ARSE hiasRan e spripnoinases simed
at 25 ;C)Ebmhrs 1 was &en h%%ﬁﬁ&@bé A 198, T l'[ rs%meﬁf oy regriloved under

and hexanes (- ave the title conpoun
reduqed grassuyrs pad §1e(rQSL$te@ resuﬁfé%as phiRed 89 0olvhih) chldm&@gI(a hy {hexane :

EtOAt?) 3 3)7 %gwmilhlz%lbné @&t Ao dpbml) in(g%eX@pﬁs ('1~|16)0mb ggge the title
compbuund arettlorys@l 6.8 £)1884)) NMIB(400AlE) 123805, 1B9WI (s, 18), 8.27 (m,
2H), 5.93 (s, 1H), 1.90 (m, 1H), 0.93 (m, 2H), 0.72 (m, 2H). MS: Caled.: 280; Found: [M+H]*
281.

Method 87
2-Chloro-N-(5-isopropoxy-1H-pyrazol-3-yl)-5-nitropyrimidin-4-amine

To a solution of 2,4-dichloro-5-nitropyrimidine (0.41 g, 2.1 mmol) and DIEA (0.31
ml, 1.8 mmol) in THF (10 ml) was added 5-isopropoxy-1H-pyrazol-3-amine (0.20 g, 1.4

mmol) at 0 °C. The reaction mixture was stirred at 0 °C for 1 hour. The solvent was removed
under reduced pressure and the resulted residue was purified by column chromatography
(DCM : EtOAc = 2.5 : 1) to give the title compound as a yellow solid (0.19 g, 45%). MS:
Calcd.: 298; Found: [M+H]" 299.
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[ MiH] + 281. Method 86 5-Cvclopropyl-N-(4
5-di fluoro-2-nitrophenyl)-1H pyrazol -3-amne 15 To a
W@ 006087580 of 1,2, 4-trifl uoro-5-nitrobenzene (3rPOr/gB2W8/000513
mol) and DIEA (4.2 ml, 24 -Tvwl) in dry THE (20 m)
was added dropw se a sol ution of _
Method' 88! opr opyl - 1H-pyrazol -3- amne (2.0 g, 16 mmol) in

HE (5 m) at 0 C After addition, the reaction
QLMMVI&H-WMOI hyD2%- (¢ (ﬁdlm@ﬂhnsl)ethvl)wmsimehm 5-triamine
I ve
aps b %g%gf{é? A BRI EA3 Er k Sgpheny)

ethyb{SFmtrbpyhcbiye Q@Ldjmnmmmﬂwdc@r anlsxg on@msn and QmEfd%C(O:B g,2.0
Recr stalllzatlonfromEtOAc (10 m)
mmg@%d%%@ o)L b@mé) vasslowiy added sm@mdcananommm chloride solution

2 m@ '};%é %ag‘tlo%@) tlg‘é /%ﬁre %%S(égpog ?{Fh%ér %ci ?ch(lvgfg;@%i(i?é saturated
ammbhi)wfra ébeflﬁe £d1111t1 1ml@ Z"g}?e &fﬁltn?’%mtﬂ@ wés¥itidd for288ther 30 min. Zn
dust Zfﬁﬁﬂn&V@dhy(ﬂétrﬁitmmndmhectMth@m (2Bay). Thé orgahicdpyer was
sepatgftglu T et DY A8 aF NS g congenyisl Therruce
prodimit s @BeBdireckll; forlth® nextBte W1ﬂloﬁHElr(h%98 ﬁca‘ﬁ%ﬁ Mgdéglcd 352

0poxy-1H pyrazol - 3-am ne (0.2 nmol
Fou“g @I‘Lﬁie%ﬁeactl on mxture was stirred at O C for 1
hour. The solvent was renpved 30 under reduced
pressure and the resulted residue was purifi i)d by
__hm!ﬁﬁm chrormtography (DCM : EtQAc = 2.5 : to give
d IIowsolld (O 19 g, 459 .
i phexyhephnl gryaidine-2.4-

o SJADL N Ta7 ) (k403 )
di HQT/ GBZOO6/ 000513 72 Met hod 88
lam(S 1V4- (5- Cycl opropyl - 1H pyrazol - 3-yl ) -N2- (1- (4-fl uor

p}qémytuyee@ﬁ'&pl)lpwi\’dﬁ reycRprbp5l-1 Hipmazob-3-yIp S aitseispidiis #-@mine

V48 90 0,152, O S4Bl 1=y abmsley amipe (10 T grmol

it L I o
and I%Ighe%@(ll?)s mg:@ %Wr%%r)rom 'n)Elﬂl?H (g ?Hg%gﬁgtfa'téﬁ 1?1'1"5 a8l %@%Q@%O C for

32 howss [The |sqa,1vm§(wasTpmo(/qi under re@igcad pressas: aBidahé ;esﬁldel &as purified by

ot AR SO U251 5ol i s s
I a {
0100 Wﬁh@ﬁ@gmﬁgﬁﬁ e R

7.37 é@ Zﬁ)n7 13, GEIB16.68D, HENSVESAbOYH,iN.2% @t,i 16D, hod (waskgd .43 (d, J

-6 L QIR BT (1RSSR N R

concent rated. The crude 10 product was used directly
fqQr the next step without further purification. M
Methed 90 352;
2-Chloro-N-(5-cyclopropyl-1H-pyrazol-3-y1)-5-nitropyridin-4-amine
To a solution of 2,4-dichloro-5-nitropyridine (Method 91, 0.42 g, 2.18 mmol) and
DIEA (0.46 ml, 2.61 mmol) in THF (10 ml) was added a 5-cyclopropyl-1H-pyrazol-3-amine

(0.31 g, 2.50 mmol) solution in THF (5 ml) drop wise at 0 °C. After addition, the reaction
mixture was stirred at 25 °C for 17 hours. The solvent was removed under reduced pressure
and the resulted residue was purified by column chromatography (hexane : EtOAc=3:1)to
give the title compound as a yellow solid (0.54 g, 89%). 'H NMR (400 MHz) 12.55 (s, 1H),
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Found: [M+H + 353. Met hod 89

(S)-1V4- (5-Cycl opropyl - 1H pyrazol - 3-yl ) - N2- (1 - (4-fl uor
wopivenygisyet hyl ) - 5-nitropyridine 2 4 15 di am nBCHGB2006/000513

m xture of -73-

2-chl oro- N- (5-cycl opropyl -1 H pyrazol -3-yl)-5-nitropyri
9.95d,nHH); 8197 1§ 1}0»&09@19? 6.02 (5% 2.0 16411 rloda)(m 3 11, 0.97 (m,2 H),

(4-fl uor o-phenyl eth [ani ne (0.093

071:({1%?#) Mahgalef.eA d*“oyzdrﬂw 1'@80mmol ) in n- BuOH (5 m)

was heated in a seal ed tube at 180 C for 32 hours.

The sol vent was renoved under reduced pressure and the
Metb Ptiue was puri fi ed by 20 col utm chronat ography

an% EtOA 1) to givethetltle compound as a

2.4- 168 g, 82%. 'H NVR (400 MHz) 12.37

( STo 11'(-‘8hlo1% ﬁl%tt()ﬁ{ﬂéﬂ(ng e§h}_1§l§ (Igé%lga % 4. §0 %021( @ng%(ﬁé gl concentrated

HCl 1?0) ml)Ew@gad(inql sdd-rl)m nitri®1(4(36 g, |63 Hl)mmbl)%tlbﬂ wisk atB- §°(4 After 1 hour
0. 97 mZQg_ 0.71 (m2H). Ms: Cal cd. 82,
at 0- ﬁoGngle rf%’ﬁlflljl wag ggrm tqwepmd@ngera@m@tmd&fosﬂthours Tee (100 g)

T
L LR e R
The Gplra@lt vas Peri@vedrumkigr redated Présbure@nd thafesulRd @dsididdkas puified by

001“‘@“&9&1%?%%)68}1“3@(%??%%9234 =3 ahitegive(tie Btle gmxflmmd asmothite solid
C. After
(1 4?%??@)8?%%@%&%?,1%@%}& ?%?Mgl)stl rred at 25 C

for 17 hours. The solvent was renoved under reduced
ressure and the resulted residue was purified by
Met EZin chromat ogr aphy (hexane : EtOAc = 3 : 1) to

_CHl thentd und as a yellow solid (0.54 g,
ECH-Ai Mdl-leh%%%%ie—lz) 12.55 (s, 1H), WD 2006/ 087530

pC? dérbbueAasospBidingd 09) @%3(Ismmibl)in 580 o(f$1quiu+d)nmomum was

adde p8% s%ufﬁ pﬁ%nggn%g §§dj ? A 12%6 nm% T&Fe@&tlon g Stll]:qﬁmdhls

tempbAdhirt ¢-3380) 1a/BS AR Bdn Slolfwihhd £:8: %E%g%g@zg A% ggvaporatlon

To 4-chl oro S5-nitropyridine-2-am ne
of angnomg, watenfd| ) was added diliersalic formel@iwag EGlld&‘dtéd wasltaddednd washed

i SOy BB T BT B30 S
removedand BEPELAINS B1idMAs $ddry iR Hzdd0om EtOAY r(,§00 ﬁa@ecﬁ gil\%(%hg fitle

was added and the m xture was extracted
Comp(ozsz@es Asllown solist (etiz.33&y). FHNMRA(4Q0 W{zés 880(s;TH®), 7.65 (b, 2H),
6.62 nt was renoved under reduced pressure and the

esul?t ed residue was purified by colum _

chromat ogr aphy (hexane-DCM = 1 : 5) to give the title
Meth %r%ound as a white solid

(R)-2-(5-Amino-4-(5-cyclopropyl-1 H-pyrazol-3-ylamino)pyridin-2-ylamino)-2-(4-

fluorophenyl)ethanol

To a suspension of (R)-2-(4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-5-nitropyridin-2-
ylamino)-2-(4-fluorophenyl)ethanol (Method 94, 0.14 g, 0.36 mmol) and zinc dust (0.12 g,
1.78 mmol) in MeOH-THEF (1 : 1, 16 ml) was slowly added saturated ammonium chloride
(2.0 ml). The reaction mixture was stirred at 25 °C for 1 hour, to which was then added
saturated ammonium acetate solution (5 ml). The resulting mixture was stirred for another 30

minutes. The Zn dust was removed by filtration and washed with EtOAc (20 ml). The organic
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(1.47 g, 33%. 1H NWVR (400 MHz) 9.18 (s, 1H), 8.22 (s,
1H). Method 92 15 4-Chl oro-5-nitropvridi ne-2-amne To
wa2@hiogrsee 3- ni tropyridine (10.0 g, 63.1 nmol) PeET/EBR00GI000513
of liquid amoni um was adde®# pot assi um per manganat e
(19.9 g, 126.1 mmol ). The reaction was stirred at this
layet wapepatatddewastizd vath bride (20 RAYaSicl BO& S%HRM Yol Bd R4 C(Srﬁentrated

roomtenperature. After evaporation anmoni &,
The grpde progust werdesed dirpeslysfor the newt stauwwh@utcfoﬂtheewaﬁcnwn MS Caled.:

f washed 20 with water (2 L). The solid
368’\%@%3&% é‘)’ggvvlth 1:1=DCM Et CAc (5x500 nl). The

solvent was renoved and the resulting solid was
Methe stallized fromEtOQAc (400 m) to give the title
—eigﬁié%und as a yellow solid (4.4 g, 33%. 'H NWR (400
(R)-2)5-8y 88iopy1- oyraoBS- AdbninG Y nitedyRtinl 2y 1ahitho - 224-

'MM)M no- 4- ( 5- cycl opropyl-l H pyrazol - 3- vl ami no

fl u henyl ) et hanal To, a
édg gl.}rs ﬁf %fﬁ]oro-)N—gS- cloprop pyra%/ol)3-yl) -5-nitropyridin-4-amine

A e
and ISEEA (0. 123mg;, 0.67 Brakinl @-Ba@H{ @iml} was htatédinlsegled bk ak-198 °C for
i n, MeOH was sl owy added

52 Y P BB v e e agiops remye enptige Fekbei o purified by
colurﬁh &hﬂd)hﬁltd/g@@lﬁft(m@ﬁ@b t%tgl'?e'sthgtlﬁg Eo&g&ﬁiﬂr as a 11\%@ %Hggﬁ% g, 72%).

hen added = sat ur at'ed “anmoni um ac ates | 'uti on

'H NMI} (40ﬁrMHrzaeé2+BS (fd FYi %5(te 1WRs8.83 (s; il HY & 1 (b, 1e37 @A) 210),

713 S TR AR TR, D LSS0 e 26

1.92 Bﬁ;‘l’lHﬁB@Oﬁ(ﬁQle(Bn (of DHDRANES: (WG, STIRAT Rl [ MRS ?%
with brine (10 m), dried over sodium sul fate
concentrated. The crude product was used directly for

Meﬂ{daeggwext step without further purification. Ms:
—_ Carcd 368; Found: [M+H + 369. 5 Method 94

_C_hmbhzcs'( KopropEe lﬂmvmw% FH@)AB@ﬁtﬁiwﬁdﬁihMm:ﬂ@ 5-ni t r opy r
~ et A t
e SRR alp cophrorPiaion oG 33 pipolsand il 77 ml,
4.4 rrﬂhdl) fir BIAF 120 m{)MRANR-? @415 g}% gt Rgli%z 1 -%%11ne (050, 3.5 mmol).

(R)-2-am no-2-(4-fl uorophen
The repation mixtude wasl stidkddlat 26.°CAond dagh £id Gﬂ’ﬁﬂ ﬂor i1 hotr. Bh&dsokvent was

remolic B vdipe fltes huriuviie bl Fedle Bes pRESSUnCoNaR  he
chrorh&8 &8Py Mﬁﬁa&uﬁk(ﬁ}xgd—' PY1) to give the title compound as a yellow solid (0.62 g,
59%). "H NMR (400 MHz) 12.25 and 11.66 (s, 1H), 10.46 and 10.13 (s, 1H), 8.56 (m, 1H),
7.11 and 7.02 (d, J = 8.4 Hz, 1H), 6.08 and 5.97 (s, 1H), 4.70 and 4.48 (m, 1H), 1.32 and 1.27
(d, J= 6.0 Hz, 6H). MS: Calcd.: 297; Found: [M+H]" 298.

Method 96
(8)-2-Amino-3-(5-cyclopropyl-1H-pyrazol-3-ylamino)-5-(1-(4-

fluorophenyl)ethylamino)benzonitrile

To a suspension of (5)-3-(5-cyclopropyl-1 H-pyrazol-3-ylamino)-5-(1-(4-

fluorophenyl)ethylamino)-2-nitrobenzonitrile (Method 97, 4.20 g, 10.0 mmol) and zinc dust
(3.40 g, 52 mmol) in MeOH-THF (1 : 1, 100 ml) was slowly added saturated ammonium
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col um chr omat ography (EtOAc) to give the title

conpound as a yellow solid (0.15 g, 72%. 'H NWVR (400
wOorwy/ 0973388 (s, 1H), 9.59 (b, I H), 8.83 (s, |P¢H/GBAN0EO00513

(b, I H, 7.37 (m 2H), 7.48{m 2H, 6.75 (b, 1 H),

5.92 (b, 1 H, 5.25 (b, 1 H, 498 (m 1 H), 361(t
chlodde(49. ) Heke I%EBtlon]iﬁlxhr G '

m(ZH) ) | cd. : 38?31%?(%%%% 7 C%) (lhggr cﬁvg%then
addeg§a’@1rqg¢4 ammonw@saqe@aje sqipt@on (50 ml). The resulting mixture was stirred for

anothegrlég%irng 3{%}'}%\%3%(}1 lﬁ'!at?qu %g sg %Wﬁtﬁrﬁtgkgka&nml) The
orgafilcEfyef Hvag Ze;iﬁ‘rated 2AhsHedwitiBlihe (erOHiﬁ cfr?eg d%) sdeﬁﬁn ?@@ﬁg and

5-iso ﬁgoxy 1H pyrazol - 3-am ne (0.
concgpgatp icHilenrdust éfavva%edsinier:ﬂ}eﬁ)rahe wt srep mth@uuu?ay&er

pur1 gucg\g(é: &ercdlﬁ?;oﬁ&gldﬂﬁ]g[ ?@t% t was renoved under

pressure’an ‘ed residue was purified

by col um chr omat ogr aphy (hexane EtOAc = 3 : 1) to
Mt. 7thetitle conmpound as a yellow solid (0.62 g,
e = "H NWVR (400 VHz) 12 25 and 11.66 (s, 1H) 10. 46

nltrobmzonltm-he "1.32 and 1.27 L J=6.0 Hz, 6H5 \US

Sé IEIXB{H? ﬂgB ég (;%(H ?g&y%gﬂggv%a%%w %/ga[ué\g& J-4luoro-2-nitrobenzonitrile
(Meth@d@&@) 5(0g,(12. Z(ﬂlmo'fp (%’)L L1068 ) ﬁg&h}]glamme (1.87 g, 13.4 mmol), and

| am no) benzonitril 0O a suspensi©
DIEA §. 6:@11( 54 e yuhal) pmrpaﬁu(]l—[—(?@mbz@shﬁatyﬂ am sea)edSubelat(280 °C for 2

|)eth -2-nj trob trile (Method
hou, 148 OB syl VeohdEe koo messiiiod thsreaplog wesunied by

tin L e s

(4.4 2,89 %ﬁth)NME (400MH2) 12 BBés,r1¢Dc10.0D (byi1 K1) 18.67 Wh Y =S6. quequ) 7.34

m, 28 276 (i S0 5080 & B (B0 R e oSt - 1 30T, 110,
1.45 (d, ¥t=U6.8 HBRSH3,0.97 @4, F10f 0.78 7Rt 118 MRS dsnaau;@% thﬂlddggII-H] 407.

was renoved y fi tration and washed wi t

m ). The organic |ayer was separated, washed W|th
Methd g3 (100 m), dried over sodium sulfate and 5
— —concentrated. The crude product was used directly for

3-(5- Clwelon@ple ’gﬂemam}j BO,'Il:MI\IAnII-ilﬁ_l“UV Sggj’?ro-%g{iﬂrcﬁbeﬁ%m@ﬂe VB!
cd: ound. + . hod 97
C%O %SC(IB“‘@W%F %gﬂbfgﬂﬂmf?cmiﬁebe@z@mitrﬁe {Mathiod 8P 58 (131 4 nithol) and
DIEA%(S)??E‘E . § Bt ﬁnTIqPXS()’Zml)]\QaerdHé@Hl%B%Qe 5 5ihBordor 5- -cyclopropyl-

lH-psta@&-bymﬁrwr(mﬁmg 3118 myibh e THE (B ralyian0 Y € DA frbrRIdRiod; tHelrbaction

. obenzonitrile
mixture was stirred at 25 C for 20 hours. The solvent was removed under reduced pressure

and the resulted residue was purified by column chromatography (DCM-EtOAc =10 : 1) to
give the title compound as a yellow solid (5.5 g, 61%). '"H NMR (400 MHz) 12.43 (s, 1H),
9.70 (s, 1H), 8.22 (dd, /= 11.2 and 2.0 Hz, 1H), 7.51 (d, J= 5.2 Hz, 1H), 5.92 (s, 1H), 1.90
(m, 1H), 0.95 (m, 2H), 0.71 (m, 2H). MS: Calcd.: 287; Found: [M+H]" 288.
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(Method 98, 3.50 g, 12.2 mml ),

(S)-1-(4-fluoro-phenyl)ethylamne (1.87 g, 13.4 nmol),
W@ a6/ 08ASBA (2.6 m, 14.6 mmol) in n-BuOH (20 nPQT/GBS006/000513

heated in a sealed tube at 280- C for 2 hours. The

sol vent was renoved under reduced pressure and the
MethetD9ue was purifi ed by 15 col um chr omat ogr aphy

exane- Et :1,: 2) to give the title conpound as a

3.5~ A trile g, " 899% . 1H NMR (4oo |sz) 12. 38 (s,

1 "@’@taésg-urﬂ% tﬁa*?e (2637& g, é)ﬁg‘ﬂ%{n&)‘ij} Vf(ii) ad%gé1 t})7cd(n§e %d Hé@ég% ml, 633

mm((lhat o °G-|follcﬂyvé5150y(s”kb\g k&ﬂltlgﬂ gg@ S(Mu&b%enzoﬂltlﬁé (4 q'g, df tg Qnrflol). The
m 2 ,
suspggwas[sm%qq?l;t em%%@tlqur@(n aggltlonal 3 hours and quenched with ice

. wateggenznﬁ\% CTMQHH%QJTEW{S%%C@& ?(y %H]I‘atlo and drlg(? {o give 'er title

itrile
com@uad §5.65 go? e Pas whinbsulico il INNMR g4 (MO ¢ TRY,) 73438((19 1H), 7.35 (m,
31.5 mmol) and DIEA (5.5 m, 31.5 mml) in THE (50
1H). m ) was added drop wi se a soI ution of 5-cyclopropyl -
1H pyrazol -3-amine (4.66 g, 37.8 nmol) in THE (5 m)
at 0 C. After addition, the reaction 25 m xture was

Methad 180ed at 25 C for 20 hours. The sol vent wasdrermved
he re ted residue was
u
(S)- 2p€1%g“'§ %j q%%%?}ﬁnﬁ@’ﬁ??fﬁ?glfgﬁ mﬂ%liéc&ﬂca OAc = 10 : 1)

fluorbghengl)yth Ibﬂﬁh bédzBmgRpound as a yellow solid (5.5 g,
uorelo%n HVNI\/RC?4O€ M) 12.43 (s, 1H), 9.70 (s, | H),
8. b pygensien qf1(82-3a(ﬁ¢ygloprqﬁzl 161|—10y;raz?>1—53yl:{1ﬂm0)]-§ -(5- (Q-fl'dbrophenyl)

ethyl%ml@o%ﬁ)%%@éé&e%frf% (M%%a 97 Iggg éH?(E o6l é@szmg éuq}a@ e 5
mmoEGﬁ) 64T SBAF IPCT 1 GRRAABAIARAY addlr sa{\{ﬂtg@ SmBBnim c(}élog%e (40

-Difluoro-2-nitrobenzonitrile Potassiumnitrate
ml). Bhe gact®nrmisiure was stidetbd 256 Cofon ¢ dotir, ad etlicHAGO4hdB@1déd saturated

ammglugm Oa%% ”s‘r‘ogxg?gﬁi(g%c’ CT|hfg ?%slll}ﬁglggm?(éxig g/%\#ﬁtgge;j | to}ggotgfg 30 minutes.
Zn dstspershord Wﬁlﬁitidnreﬁﬁ V@dsh&cmvﬁht]i@ﬁﬁg f(?é %affﬂé 0%318)18 layer was

addi ti onal hours and quenched with'ice
Separ ﬁ‘ieg washed Wét&hrm 00wl drisdaever stdivmtselfatoyarfd doncattiated. The

. . o
crud B RS dabfly Tine hovs Siops TRBLRSpbrupticlion 3f: Clea: 304
Found: [36-H1h3951 H). 10 Method 100 (S)-2- Anino-3-(5-c¢

c~l opropyl - 1H pyrazol -3- lanino)-5-(1 (4 fluorophenvl

et h | am no) benzani de To a suspension of
Metho@)103- ( 5- cycl opropyl - 1H pyrazol - 3-yl ai ni no) -5-(1-(4-fl

Nyor ~_uorophenyl)
(8)-N"-(5-Cyclopropyl-1H-pyrazol-3-y1)-2.6-difluoro-N'-(1-(4- fluorophenylethyl)benzene-

1.3.4-triamine

A solution of saturated ammonium chloride (4 ml) was added slowly to a suspension
of (S)-N'-(5 -cyclopropyl-1H-pyrazol-3-yl)-2,4-difluoro-N-(1 -(4-fluorophenyl)ethyl)-6-
nitrobenzene-1,3-diamine (Method 102, 0.30 g, 0.719 mmol) and zine dust (0.235 g, 3.59
mmol) in MeOH/THF (10 ml, 1:1). The mixture was stirred at 25 °C for 2 hours. 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 (15 ml).
The organic layer was separated and dried over sodium sulfate. After removal of solvent, the

product was used directly for the next step without further purification.
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et hyl am no) - 2-ni trobenzonitrile (Method 97; 4.20 g,
10.0 mmol ) and zinc dust (3.40 g, 52 15 mol) in
wOoR@s0FiB0 (1 : 1, 100 m) was slowy added satRPCEHGB006/000513
amoni um chloride (40 mnl).-7The reaction nixture was
stirred at 25 C for 1 hour, to which was then added
Method 002t ed ammoni um acetate solution (50 m). The
esulting mxture was stirred for gnother 30 n1nutes

da -‘L.. 10 1ae 1y dny 40 ]h3rV¥)r2 4-fiﬁ1u0mrNa'r€li-( l}ethyl)-6-
it %E i{ The organi c | ayer was separated
- ro ﬁe 12309 ﬁe: e (100 m), dried over sodiumsulfate,

anA mmlme of ﬁaiyekdpro'ﬁhBNZ(Q 3c4-utfuaps-Bciebphwasl) UFLPyrazol-3-amine

ovefi 63, adcEi ' figmimely (5 CBiuoropsmshetny rige 05658, 1.11 mmol)
and m& Q@ 289h1 (191 ﬁﬁ1()(l)51fncr}’ﬁ e nvl:) \A%?RQ%E%EPA s'e%Ieﬁltél%ezplaced in an

['uoro NI | uor énzene

oil ba_thi%ptélattlﬁﬁ aai fme8 houm] Titel sohveﬁf wasteniovt @ dndsrrediicedpressure and the
oride (4 m) was added slowy to a suspensi on of

feSIdcle)WaﬁrPW(l@cfwbé Flypmeingrarhs (hgreaeditORosT § < 2) w-give theditle-chgipound

o bR Sl VB i kBRI AL R o

1H, .g=13m HS), 73, 26, MO JHEB (RO, 6.81: (li.)lHT’h@HiD xstwe 1), 5.00

irr t Cfor 2 hours. Saturated 30
(m, 150 3t S % 45 08 Pl e conD. G168 (om AR dgRICa.: 417;
Fouﬁmiym; igg. another 30 minutes. Zn dust was renoved
by filtration and the cake was washed with Et OAc (15
m). The organic |ayer was separated and dried over

ﬁogmg] sul fate. After renoval of solvent, the product
ed directly for the next step w thout further
5-CyRlbptdpyE At (20014-1¥h 20 oA Findi) PIGELARZO08L QRS 13 - 77-

Met hod 102 Cycl opropyT - I pyrazol - 3-yl )-2
4- E?ﬂl%ﬂéﬂtv@fuem-éﬂtfqmox@plﬁéﬁg 1 &¢hyhal) end PERALAF-1, 21.0

m) e T RS el pvchommp & proersdhnemipe 1 7. 0 momoD

in THEZ @ mlB)-c&Bj) Rgse &b (P2 AFRE addiBon, Ahe3Bctibn rhixtire lQF&Z‘EQ'sﬁrred at 25 °C for
(S)-1-(4-fluorophenyl)ethyl ani ne (0.154 g, nmol )

16 heysg ][yeEAlvegt wasrepioved ulder peevicyd pnessmreBu@—th@ Zesﬁited waslue was
porh i B S D BESD AL, 27 okt eSS o
Et,Or(20tibedd emyﬂ 3 ¢ %
OrEsin et ( % geggbn%@ge Oﬂl&sﬁue uemmd% rbd bxg@lt Evm 650 g, 16%).
HNMR K@%@%Eh@ adHans.-67 émgbl) o0 @, (101)36) 5@ (s 119 1.82 fn, 1H),

089 ?‘X@P‘Iﬁ@%ﬁé&‘?wgé@d( g iy s g o7

6.81 (d, 1 H 7.6 Hz), 5.39 (s, 1 H, 5.00 (in,
M 1 1080 (m 1M, 1.49 (d, J=6.8 Hz, 3H), 0.90 (m
et ,0 .62 (m 2H). Ms: Calcd.: 417; Found: [MH] +

(R)-2M8Amino-3 -(5-cyclopropyl-1 H-pyrazol-3-ylamino)-2,6-difluorophenylamino)-2-(4-
fluorophenyl)ethanol

A solution of saturated ammonium chloride (4 ml) was added slowly to a suspension
(R)-2-(3-(5-cyclopropyl-1H—pyrazol-3 -ylamino)-2,6-difluoro-4-nitrophenylamino)-2-(4-
fluorophenyl)ethanol (Method 105, 0.250 g, 0.577 mmol) and zinc dust (0.189 g, 2.88 mmol)
in MeOH/THF (10 ml, 1:1). The mixture was stirred at 25 °C for 5 minutes. 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 (15 ml).
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Met hod 103 15 5-Cycl opropyl-N-(2 3
4-trifluoro-6-nitrophenyl)-1H pyrazol - 3-am ne To

wQa 20688734 et r af | uor o- 5- ni trobenzene (3.0 g, 15rdI/GBRI0K/000513
and DIEA (3.7 nl, 21.0 mmoi}8in dry THE (20 nl) was
added 5- cyclopropyl 1H pyrazol -3-amine (1.7 g, 14.0

The Bigahi laye? whkiefaPated Andldidddl dWes Sodiim Quifate A&ftﬁ* reﬁ@%ltdf Q8lvent, the

the reaction m xture was stirred at 25
puﬁﬁﬁuweuwwﬁéH@3W¢Eﬁﬁwwﬁ§tﬁ@hﬁﬁ@@n&w@enpneﬁqﬁem pressure
and the resulted residue was 20 purified by col um
chromat ogr aphy (hexane- Et OAC 4. 1). This was
Metheu'l:n@t alized from Et20 (20rrfl) and hexanes (-150nl)
the title co oound as_red crystals (0.650 g,
clo pl- LA qyyragod 09)-2 $-diflugrp igltmmherwlammgb-g-m-
H, 5.57 (s, 1FD, 1.82 (m 1H), 0.89 (m
ﬂuo%ﬂ?&vgmggh?lm oH). MS: Calcd.: 298 Found: [MH] + 299.
25ANBiad of 64yclopropyl-N-(2,3,4-trifluoro- 6-n1trophenyl) -1H-pyrazol-3-amine

el 363 QR o SR PR splbeninratiar eal 1
mmcﬂpéﬂa DA (xf 26Fnl"134 1B nRITRALBEOATE A1) d&s héhtdd th A\RSled tube placed

added slowy to a suspension
in an( ¢2) bath §@-aG $3% §/C oy lopys. The solvent was removed under reduced pressure and

the 55 5 RW&@@%%%@@%@%L«@#%?EM&%BO " ?%'U%&Tlent?t)l
com%eﬁa%s '&H‘B&Qn&@ﬁﬂlcf-gm éjﬁt’/g( 0021\@& és I;I-HQ%SE(S 1H),

m xturg4\A/as S irre
7. 701(@rJ=53mImtléIs) 7. Sty Hﬂ)ed 15a(twiRiSUiz, 2EB] G6E (15D §.88 (4, 3H), 5.07

(5 i TR 4% {2 Tkt O3id bl ) 94 11 QD 67 G L lm, 260,
MS: Cakd..was; pagslaepMvwitydat OAc (15 m ). WO 2006/ 087530
PCT/ GB2006/ 000513 "-78 The organic | ayer was separated

and dried over sodiumsulfate. After renoval of
vtinsP! vent, the product was used directly for the next
ep wthout further purification. Method 105 5

( Rrh@edmipdund Sy£ihe piaapil intdritivy havehtilfy Yorahe B8dtn#nt of cancer by
6-di fl uorg-4-ni trophenyl am no) - 2- (4-

1nh11:f11]1%1ihs bHesiE kaspsneartioulaplythar k%qtnd more particularly Trk A and B.

Met}gbélg )S‘_P ﬁ?&;%@g%ﬂar%sﬁgﬁ?%%ﬁ'e a%ﬁ'\gbg pgrtlr&ﬁltaglg leeeiq%ﬁ) e)ctlilfﬁ' B¥d more

part1¢tfk§tr-1)2TdmkmodB Jotdivity ehiol Beinydlyed im&lnvﬁne(ﬁoﬂc%ﬂca(a r?lgte%la)rocesses
L DI EA (0. 263 5 i n n-Bul

Thus, FRitiely Gt Piarins Qe é&lﬁ%@élyptllisgjél% g ore BAFPlatig Ak A and B,

are e§fdctafto bdachvd Maildt Wa%tlc A18as8 QALMER ca¥aRorh € HP%@?reaét ovary,

under reduced pressuré and the residue was puri
lung teplesh penstaio e ethérytissurs xameel Easdaakemias ancﬂl)ymphogameumhlﬂs of the

centwfpfaﬁﬁ%géleqqusggs (—:gl wﬁérgt%%l?h% gf gslﬁzleChgl& mefa@oma,

fibrosarcoma and osteosarcoma. Tyrosine kinase inhibitors, particularly the Trk inhibitors and

more particularly Trk A and B inhibitors are also expected to be useful for the treatment other
proliferative diseases including but not limited to autoimmune, inflammatory, neurological,
and cardiovascular diseases.

In addition, the compounds of the invention are expected to be of value in the
treatment or prophylaxis of cancers selected with up regulated of constitutively activated Trk
kinases, including but not limited to, oncogenic rearrangements leading to ETV6-TrkC

fusions, TRP-TrkA fusions proteins, AML-ETO (t8;21), autocrine or paracrine signalling
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7.70 (d, J=13.2 Hz, 1H), 7.34 (m 2H), 7.15 (t, J=8.8

Hz, 2H), 6.61 (b, 1H), 5.38 (s, 1H), 5.07 (t, J5.6
wWo2006/089530 4. 88 (m 1H), 3.62-3.71 (m 2H), 1. 8BCT/GB2006/000513

1H), 0.90 (m 2H), 0.61 (m-74). 15 MS: Calcd.: 433;

Found: [M+H + 434. Uility The conpounds of the

leadipp &S elevatediseeinil o7l GMEGE] BDNFY nd@btréifs &rf BRURWittPéonstitutively
er by .inhibiting the tyrosine Kinases,

. canc NI b :
activg irﬂf PEsarigfedywithhdisepsg azensivieness, fpmour graveh ryd mrokifoatéomdor survival
signeﬁlin 20 Methods of treatnent target tyrosine Kinase
act%vi ty, particularly the Trk activity and nore
pa€oinponais|of ther presénaindemicadiavy béah sholinab idlsbit ¥ &diveEenases,
.Hﬁ 2 %%gﬁgt%mff cancer rel ated processes. = Thus,
partipyigrly, thedlrgs epd moreguartipalalynbked apdhBy ascdatermiged; byethg Akls A Assay
descabd wEp&ig, particularly Trk A and B, are expected to be
active agai nst neopl astic di sease such as carci nona of
t heompewsts prawideddy thisinggntionlshould plso bt abefubis stdnderds and reagents
. issues,, as..well as |eykem as and. | ynphomas,. tupours
in delgr 5 s ABUAT pF 4 PotahE SRS KDL Syise asempnrtioularly
the TORSEIA SRR CUIGPESTIR UE A, TIRENARE bd hBIASRLE RN kits
ost eosarcoma. Tyrosine kinase inhibitors, particularly
comprisgngrg ¢omprivingiof gris inyeetiomor e particularly Trk A and B
Trk ignm's?! ng%a?r e al so expected to be useful for the
her proliferative diseases including but
NoTrkl A iiragladtivith =g infeasired frifslBMROpNospRAYR! QAtHeRE tyrosine
and cardi ovascul ar di seases. 30 In addition, the

residycs oA d-geaeric PRI paRvidn subshatssing apetmplifiedsL wainescentProwimity
' . ' r el d
sl B BLRR e O BRBIN S5 P RS B SAT

ki Tamessuré Bt Adinuge _bmﬁvitlyothé [;_1!\1}2&0?_1&&1? @c;m&iﬁ ofg @H;?_%%gg_lqd llﬁman
arra enent, a, )- 1[I Jusit ons, | - 1r
T 4 Bl B i b2 M el A rerk ot Rjtnge fgesejen Number P04629)
was GRS S @Nahid Heifde u%&%@éé?ﬂ%% cﬁggélﬁﬁ%ﬂg@%g@&%&y. After

) 9 leading to el evated serumlevels
incubgiign of the firese wiithtadriotimdated substrate shd aderiosiak yriptasphate(ATP) for

. oci ated with.disease aggressi veness, tuppur
20 mble B R RSk KBRS B PSS $4HBHon of 30 m
ethylCdpainetstricetihgei (EDEAY. THME oA RvR PEEoREE inSBRAWRIL Ricrotitre

i nhj %i t t%/rosi ne kinases, 5 particularly the Trks and
platewﬁet pagachion, préqdpgts Tieke deteptesl With the additiomrifistrepayydin heated Donor

sl SR T SRR o

MultilabebBlatesR edidar afidren wivernight itvebativinl dt tyore terdpepatient i al

k cetit+eal—to—inhibit tvrosine kinases

. N ¥y
TTCAILT VAU | S v ¢

P eptig%\f“ihsllrﬁlearl y PolyEYrpio§indRG Trhipd particularly Trk A and

ATP Bm TNESE WoUlg b proviged Tm commerciat kits—16
conprising a coﬁbound of this invention

Assay conditions 0.838 ng/ml Trk A, 9mM HEPES, 45ug/ml BSA, 10mM MnCl,,
5nM PGT-bio, 0.01% Triton® X-100, 70uM ATP

Incubation 20 minutes, room temperature

Termination/Detection | 6.3mM HEPES, 30mM EDTA, 525 pg/ml BSA, 40mM NaCl,

conditions 0.007%Triton® X-100, 12ng/ml of Donor Beads, 12ng/ml of
Acceptor Beads

Detection incubation | overnight, room temperature

Fluometer settings Excitation = 680 nM Emission = 570 nM Excitation Time =




Trk A Assay Format Trk A kinase activity was neasured
for its ability to phosphorylate synthetic tyrosine
WO e®h/ad8rs30 Wi t hi n a generi c pol ypepti de subst r aPE&r/GBR0V6/000513
an Anplified Lum nescent Pr Mty Assay
(Al phascreen) technol ogy (PerkinEl mer, 549 Al bany
Street, Bost on 8oy Totdl MdRurBRat TEnd=I50MAsK! Nase
activity thel intracellular domain of a H S-tagged
hufthougiy the phitinaaslegicahprnperties ofsthd d@np@mde bf thekoryula (I) vary

. 1.8S- Prot  Pr.imar ccession Number P04629)
with STl bl Bk af 6 VR OB EPY PEaomBPHES SF Hifdarenle (D may be
demdrisotit aC Tl sy 8Bncehir9oHs QiRBhYatiofd tPichidve %Ubﬁhhi%ﬂidﬁg of 86ses in the
kinase with a biotinylated substrate and adenosin

range pf (HYsigaedOUANTP) for 20 minutes at room tenperature,

th ' reaction.was sto d .the addition _of 30 .
aVish R ERC oS Eeras B 1Y ubititopesty O fhe llowing

exanip@OolasaficadBedRe e IBRinksNCHs84 wel | microtitre plates
and the reaction products were detected with the

Ex addition of strepavidi n coat eiClqpM) Beads and

an' bhodi es coat ed A{:(‘pr or
Examppleds using the EnVision M| fi0R8bel Pl ate Reader

f anm overTT ght— T neubatopat s oomtenperature-
Exm@g%?i&de substrat e Pol yEY-bi of P;QQEPGT- bio.) ATP Ism 70

Exani@lég8ay conditions 0.838 ng/ i olsk A 9nVI HEPES,
ASglnd BSA  100M MACI2  S5nM PGT-bio, 0,.01% Triton(r)

X-100, 70M ATP Incubation 20 m nutes, roomtenperature
Term nati on/ Detecti on 6. 3nM HEPES, 30nmM EDTA, 5259/ m
BSA, 40mM NaCl, conditions 0.007%riton(r) X-100,
12ng/ M of Donor Beads, 12ng/m of Acceptor Beads

Det ecti on incubation overnight, roomtenperature

Fl uoneter settings Excitation = 680 nM Em ssion = 570
nM Excitation Tinme = WD 2006/ 087530 PCT/ GB2006/ 000513
-80 180nms Total Measurenent Ti ne=550nms Al t hough the
phar macol ogi cal properties of the conpounds of the
formula (I) vary wth structural change, in genera
activity possessed by conmpounds of the fornmula (1) nay
be denonstrated at |1 C50 concentrations
(concentrations to achi eve 50% i nhi bition) or doses in
the range of (0.01 Mto 10 M. 5 Wen tested in the
above in-vitro assay the Trk inhibitory activity of
the followi ng exanples was neasured at the foll ow ng
| C50s.
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Ex 1C50 (M Exanple 4 0.020 Exanple 14 0.022
Exanpl e 29 0.015 WD 2006/ 087530 PCT/ GB2006/ 000513
WO 86/0€1530 m 1. A conpound of fornula (1): 3 N=RCTAIB200R000513
N/ NH X2 XS R2RlL ~ Rs BIN*~f-R6 A C(R7)n 5
(1) wherein: Rl and R2 are independently selected
Claifor om hydr ogen, halo, nitro, cyano, hydroxy,
trifluoronmethoxy, am no, carboxy, carbanoyl, mercapto,
sul phanoyl, Cl1_6al kyl, C2_6al kenyl, C2.6al kynyl,

C1 1yl, Cl_6al kanoyl oxy,

L I\I-‘(A‘E:I%Hg)gﬁg/?ﬁabmnﬁﬁ%&WO NN- (C 1. 6al kyl ) 2ani no,
Cl1_6al kanoyl am no, N-(Cl_6al kyl) carbanoyl,
N, N- (Cl _6al kyl ) 2car banmoy{*, 1. 6ahkyl S(O a wherein a is
0 to 2, Cl_6al koxycgrbopyl, NN Kal kyl ) sul phanoyl ,
NN- ( Cl _6al kyl ) 2sul phawydy Cl_6al kyf sul phonyl am no,
car bocyclyl or heter k; ereikn Rl and R2
i ndependently of each maR be oPtionally
substituted on carbon by one or nore R8; and wherein
if said heterocyclyl coﬁﬁfs an -NH noiety that 15

nitrogen nmay be optioﬁally Ribstituted by a group
selected fromR, X1, X2 d X3 are independently =N
or =CR10-; R3 and R10 are |ndependently selected from
hydr ogen, halo, nitro, same, hydr oxy,
trifluoronmethoxy, am no, Dowy?) car banoyl , mercapt o,
sul phanoyl, Cl1_6al kyl, & _6aVkenyl, C2.6al kynyl,
Cl_6al koxy, Cl1_6al kanoyl, TC1_6al kanoyl oxy, N (C
1. 6al kyl )am no, 20 NN-(C 1_gpl kyl ) 2am no,
Cl_6al kanoyl am no, N-(C 1_6al kyl ) car banoyl,

wherfnRy (o1 6al kyl ) 2car baroyl ; Cl. 6al ky1S(O) a wherein a is

0 RO RGCke GitleOREGAY 98B from hydrogen, halo, nitro, cyano, hydroxy,

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;alkyl, C,.¢alkenyl,

Casalkynyl, Ci.salkoxy, Ci.¢alkanoyl, Ci.calkanoyloxy, N-(C}.salkyl)amino,

N, N-(Ci.¢alkyl),amino, C;.¢alkanoylamino, N-(Ci.¢alkyl)carbamoyl,
N,N~(C¢alkyl),carbamoyl, Ci.salkylS(O), wherein a is 0 to 2, Ci.¢alkoxycarbonyl,
N-(Ci.alkyl)sulphamoyl, N, N~(C;.alkyl),sulphamoyl, Ci-salkylsulphonylamino, carbocyclyl
or heterocyclyl; wherein R! and R? independently of each other may be optionally substituted
on carbon by one or more R®; and wherein if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R’;

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

R? and R are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy_¢alkyl, C;.salkenyl,
Casalkynyl, Cy.¢alkoxy, Cialkanoyl, Cyalkanoyloxy, N-(Cjgalkyl)amino,
N,N-(Cy.salkyl),amino, C).¢alkanoylamino, N-(Cygalkyl)carbamoyl,
N,N-(Cy.salkyl),carbamoyl, CysalkylS(O), wherein a is 0 to 2, Cr.salkoxycarbonyl,
N-(Cy-salkyl)sulphamoyl, N, N-(C,.salkyl),sulphamoyl, Ci.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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N-(Cl _6al kyl ) sul phamoyl, NN-(C 1_6al kyl ) 2sul phamoyl ,
Cl_6al kyl sul phonyl ami no, carbocycl yl -R1L' - or

wnedoenssye| yl - R12-; wherein R3 and R10 i ndepenp@nGBg006/00513
each other may be optional-8 substituted on carbon by
one or nore R13; and wherein if said heterocyclyl

coRt &ilydrcden ah O%Nﬁallyﬁh@ﬁlyutéch@'i salbfLy @E&&n@ﬁﬁd cﬁﬁonal substituents
optional |y substityted by a group ‘sel ected fromRl

are selestoderuBPsBMEPER GB2006/ 000513 -82 R4 is hydr ogen

o pR7 i RO B g S Re o ogcny Biib gl Bo.g iy fdrony,
trifluBtonigthdxy, amthoRGarboey, icademeni etk daptos %lﬁﬁéﬁ@ylf CPAkyl, C,.salkenyl,

B it Sk Slomtomrer o
6
N 1. Ga?g%}(ﬁil/, © %ﬂg r%ag?ﬁ%‘ga(k}é g{lﬁg'l?]carl?a al kyny

N, N-(C1(salky baakbaimoxiriG galki S (Oh.(viheteibalik g Itc) 2,6@1 gﬁlkoxfcarbonyl

V- R RSRETL A5 ol s nsh Bt sl leuiohoRy g, easbocyelyl
or he%r%ﬁl]yg%l;fégéﬁqgragﬁo@;l11;1d68l§h<§eg1% ?ls@hl c?%ﬁ #@%@%JUOHQN {fbstituted
on caghgndyycnel gfimore IR @nd vdeyeiih if] sa1d\/11t®mre¢yml}ﬂz501aaMS B6 -NH- moiety that

mtro%é?)bqg?f?edfé dm%%?fg gﬁpﬂhegrogﬁéelggte%pg&g? 'y and

vmm diréck berd 6k @ﬁiaﬁ{y@éh\éc{vhéreﬁpsm(?cg [18/lerieMihy E@égﬁfoﬁally
ni trogen mpy be optionally substituted

SUbStBFfGﬁﬁyé’@Pébm@éeRr dBm R17; Ais a direct bond or

C A
CRAEN 8 AR ST B s i
mo1etyethaxon1_sy«):geyll may bdetivnaldy subgtitutethigr £iidub fseltéci]tb(‘tlj fr omt RY,
y that nitrogen

n%-;er oc% (])( con ains an -NH 15 noj et
e AR o iB 1o fiag: By eiridfnaipmesixgcansimof eashoxy,
carbaffbd1, nﬁgcép?o %ﬁ Ieh8e, Qzﬂk}nabgsal 1Y, @é P%X%g% Ci %Hgo%;y’

trifluoromet hoxy, am no

Ci. 6aH@n@é,;f€ eealkenoyibayoV(C .alkyBainkyd, N mcﬁaaﬂk@é)amhmo

TR T T

wherdin @d$ 8Yd 2 Aalko a@orﬁ@']‘k i uBh. 1C
1 6al k{@i) car barr;éyC c@‘o%ﬁ% Z%Igl?}éanoyl

N N-Er-sakylesplghapay! 2 @ﬁﬂ@ﬂ%}l phoaylagnigo,terteyclyl or heterocyclyl; wherein

R N O RO S

heteraclyd cgmhlylk am rNHehmﬁan;szt Witiogei B1ag ibs opi?ﬂndﬂ?)éu’@ﬁltuted by a group
1 tﬁgr ily substituted on carbon by one or nore R20
selecly rel nif said heterocyclyl contains an - NH

T 1910Y LUNGH 3. Rk 98 @O% %?Rzg&ar\{%%%xmqy@@lﬁ%@gd by

ro cted
vvﬂ% i RO RIBR geﬂ uesd ' &1 arajndeperideat]ys soiectar freth bR, ftio, cyano,
R18, and 0 and are i ndependent|
hydlﬂo%(g1 tél?%lgla)q%%lg%yh grlngm Fﬁf{’?’a’ alﬁlgyl mercapto, sulpp>hamoyl C1y salkyl,

Ca-calkenyl, Cs.¢alkynyl, Cy.galkoxy, Cyalkanoyl, C;.¢alkanoyloxy, N-(Cj¢alkyl)amino,
N,N-(Ci.¢alkyl)amino, C;.¢alkanoylamino, N-(Cy_salkyl)carbamoyl,
N,N-(Cy.galkyl),carbamoyl, C;.4alkylS(O), wherein a is 0 to 2, C;.¢alkoxycarbonyl,
N-(Ci.¢alkyDsulphamoyl, N, N-(C;.¢alkyl),sulphamoyl, Ci.salkylsulphonylamino,
carbocyclyl-R*- or heterocyclyl-R*-; wherein R®, R, R ,R"™ R'"®and R? independently of

each other may be optionally substituted on carbon by one or more R?*; and wherein if said
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hydr oxy, trifluoronethoxy, am no, carboxy, carbanoyl,

nmer capt o, sul phanoyl, C1.6al kyl, C2_6al kenyl ,
w@2006a81synyl , Cl_6al koxy Cl1_6al kanoyl PCT/GB2006/000513

Cl_6al kanoyl oxy, N-(C 1 6al+839amino, N, N-(C

1. 6al kyl ) 2am no, C 1.6al kanoyl armino, N-(C

heterb. I o l
e’cercific’élz1 I@I?lnt SI?J m er}l(()ellgﬁl t&l&!{l&ﬁ%gﬁ%@h@%é SRRMBERIstituted by a group

Seleqfﬂcr%@m x:ycarbonyl N- (Cl _6al kyl ) sul phanoy! ,

ﬂ?)ocyd@al fe) i}z ef%ge?%g?ﬁ?g%yeC?Mho .11-6%’ 1,'€} salkanoyl,

Ci. saﬂi}gsulﬁtftﬂyl El@alk&ﬂ;&aﬂ{@?ym&gat?dflp?ﬁgfr @élkyl)@%banﬂfw h
e option substituted on carbon one
N.N- g¢ fﬁh?yga %éamoalgé rbé%l/ﬁ’ loxycathogyl V@%M%S@dg/ulphonyl wherein
9 IGBRO 2
R l?cﬁ Gﬁ@ Q@M QQ&) RIB 45 ﬁﬁd%ﬁfg&%ﬁf&%kﬁ 1?1?/);]{8)%%@? n? ¥elgl!§%tuted on

moi et’y that njtroge I ona
carben by owpr mer RE ed from R25; RO, Rl14, R17, RL9, R2 and
om Cl - 6a| kyl, C I

RO i at P AR Bl b S ko dm bk, rsgpquméwsw;
trifluSBSTERE, ambiro Qar%a%alckﬁﬂaﬁl%r BanDto, s ghﬁ}'g F‘ sallyl, Co. yﬁalkenyl

1 6al Egl)carbanoy benzyl, "benzyl éxyca
Co. 6aélde1Yb alkex &@ﬁyanoyw{érselkanOMy, A, 6ﬂky1,)arﬁm9 R21

V-l e e b antaing B P s R s ana rob

N, N—é(ﬁl%alkﬁlﬁﬂaﬁfmiﬁfyﬂ |(§/1 GS&B/IEBIO%C{VIﬁér@iﬁ]ah@b% 2net. Ja&ox?éfafi‘&ﬁlyl
h‘@g oxy, . trifluoronethoxy, am no, carboxy, carbanoyl
N-(Chiloatiphassay bR G RpRRay L ey slshbry amoro, carbocyclyl

or he@o@@' g\ﬂ%érfmcﬂ% gﬂé ?%%d@%ﬁé&ﬁ#&%%%%ﬂ otkierl@%ycbe optionally

subsﬁIu@dIoh;dabearhym,e oEindGaRKa any vasiehoif Isakld Iheterocyck:lel contains an -NH-

moie 1t%%wg§!geg{r@§%g%\g&nc&y hy éul?ngl’[[\l%ec{CI@f ggrou){) s)el%gt%crl fr%&oﬁ 5
ClRGaRKZOR?%ﬁfdbRﬁer 1nd|;%&@ént@a§ ge\é# SIT‘B P%E%ny ond, -O-, -N(R*)-,

al kyl) 2sul ani no’

-C(Oéaréﬁi:se)@@l)- - )NéReb-o@(@Dsy,l SO\aNéK J-ror RERAISD, Rtherein R?, R¥,

R RERSPIER b SRR RS TR B P enal

i fR¥ a4 skldvesdefromitaloy hitkn) G?ﬁionﬁ d@Bxy, W‘flud’f@in%ﬂ%xif rlﬁhuoromethyl
. hitrogen nmay be optlonal y su stituted by a group

aming faghaxy gcar bR RoBercrate, suklimmaxb methy, eth meehoxy, ethoxy, acetyl,

aceto'xRidﬁRgtgl?Qﬁma él—%%{n? 881\@%&0)'%8 cﬁgtgt(l@%%?cgé\fl eth‘yl-N—ethylammo
acetyldBii),SV- ;neﬂ@ﬂﬁehdbzﬁﬁ@l NM%YIMB%&}?FH-N diliﬁb@l’ti}&dadﬁbeﬁig&zl R30,

an i ndependen sel ect'e
N.N- @@V&R&ﬁ -@f—etéﬁla ameylo piethyMyicgethy lthios Bietissiphiny ],
ethylgdlﬁlﬁhﬂa rfésylnéth{rlgulpﬁé(ﬁn C}netﬁbbg}rcgf%nyf e ol(#%ﬂ'l?di@ f hoxy,

trifluoronet am-no, carboxy, " éar rrer capt o,
N-meshy1pHphanydy], M‘Bthyddu phatmyl N, Nﬂimhdhy],su@hhlnﬁyl, Nad-dieytlylsulphamoyl
th Iamn et hyl am no, di net hyl am no,
OrN'Bleglyﬁ'ﬂ%{[mnﬁ'& K -N-et hyl ani no, acetyl ani no,
Nﬂﬁg?sréleét‘oﬁddlﬁg(g?)dlJsamfrle@.)(ellﬁﬁfo?ﬁ@)éﬁlkylsulphonyl C1.¢alkoxycarbonyl,
carbamoyl, N-(C, 6a¥kyl)carbamoyl N,N-(Cisalkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;

or a pharmaceutically acceptable salt thereof.
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N, N- di et hyl car banmoyl, N net hyl - N-et hyl car banoyl ,
nmet hyl t hi o, ethylthio, nethylsul phinyl, 25
we@edhglosgisBphi nyl , mesyl, ethyl sul phonyl , PCT/GB2006/000513
met hoxycar bonyl, ethoxycarbo$dit, N-nmethyl sul phanoyl ,
N- et hyl sul phanmoyl , NN-di net hyl sul phanoyl ,
2. N Néﬂngic{médﬁ §ﬂfcﬁﬂﬁ[ﬂ{l or @ﬁha%ﬁc%ﬁlmﬂlly’\kc%ﬁm%lé HAI%@%Y'as claimed

and eI ected Trom CL_6al k kanoy
in clgm bayhrigin B p‘sh;@}@yted fiom @abﬂl@ly@a«aﬂmy lapd cmiaommlw
N- (Cl _6al kyl ) car banmoyl, NN-(Cl _6al kyl ) car banoyl ,
benzyl , benzyloxycarbonyl, 30 benzoyl and
3. phanyongishipd 0N §brinuldy (TporfyeHarReautitA B dc¥e gﬂﬂﬂ@ Qilﬂf%faeo? ak tlaimed
. .&g er eof MD 2006/ 08753Q PCT/ GB2006/ 000
in eithShelam 4 obflapn 2iviesein iphydiogar maceut i cal |y
acceptable salt thereof, as clained in claiml
wherein R is selected from Cl _6al kyl, Cl1_6al koxy and
4. ¢ ﬁAb:@mpohycﬂ of B)rmAlaqdimnmm?inﬂﬁcelﬁmcaﬂgfl acé]%tébl@ Ealﬁtlhereof as claimed
. ar pta e t .thereo as cl ai med
in ) i CE s © 2 illea Tone e BOTMAERIRIaRS cRgpamogof.calkyl
and @ a'ﬁ(o% &P J td
" atCoptan B PhorbC ap b et AIRHEREEUS B one or more
éﬁ@BnEShYQDmhereln R3 is selected from hydrogen,
cyano, carbanoyl, Cl.6alkyl and Cl_6al koxycar bonyl ;
wherein R3 may be optionally substituted on carbon by
5. ona d@fnp@ﬁﬁd?of ﬂa&nah:‘(l) ARk RadehitiCRIRT R¥dptable sdt tﬁ@l@BP léE‘ Blaimed
of formula f or aFﬁharnaceutlcally accept abl e sal
in any1@e op elaips 14| vdhesein R iinhydigeamne of clai ms 1- 4 wher e| n
R4 is hydrogen. 15 6. A conpound of forrmula (1) or a
pharmaceutical Iy acceptable salt thereof, as clained
6. i nAanyponrd of foemalar®) dr-aophahaicuticdRy a@&%tdﬁe %lﬁtlhﬁrelof as claimed

i ndependent sel ected from hydrogen or _Cl
in anyjone Qfﬂla L\ﬁ elpﬁgéﬁéﬁgéfﬁwemd@ﬁwebﬁ@érﬁ% ydsegen or

i 5 6| (o)
Ci. w‘ﬂﬂg r‘g’.ﬂéﬁ}éﬁﬁﬁ Sallﬁgsﬁh yg&%pggdéﬁgg ‘;@&% &h&%% cg:*’uogyﬁ}? s&é‘c’u‘ced on
carbgn by me@mralﬁr%omﬂrmni{fyslmdmpt abI e salt thereof, as
claimed in any one of clains 1-6 wherein Ais a
direct bond or Cl_2al kyl ene; wherein said Cl_2al kyl ene

7. ey cdgpoihd SMAkhMagMsta ﬁlﬂ?rﬁ&eﬁﬂca@l@eacé’éptdﬂ% ?alﬁi]igpe f, as claimed
wherein R18 is hydroxy . A conpound of fornmnul ?

in angong op plaimpral-6 (yhegein IPyls a@b@pt tanider €abalkylens; @ﬁfe,‘felasald 01 salkylene
may 6 BhaRy Sy SR hofird Waateif R R SRSy 1 o, °

A corrpound of formula (1) or a pharmaceutically

ept abl e gﬁg@t thereof, as clainmed in any one of
c 1 & chpoun! Hiferran i (Rooriephaanace neh i eesapEabl s bereot, as claimed

in an?%n@ 8f !;‘1){ ms W&REL R%X%ny%gfﬁgﬁh ,%Gﬁl%sjd?#ﬁtl%ﬁo?qH-mdolyl.

on carbon by one or

9. A compound of formula (I) or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-8 wherein R’ is selected from halo and Crsalkyl; wherein R” may be

optionally substituted on carbon by one or more R*; wherein R is halo.

10. A compound of formula (I) or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-3 wherein n is 0, 1 or 2; wherein the values of R’ may be the same or

different.



30 10. A compound of formula (1) or a pharmaceutically

acceptable salt thereof, as clainmed in any one of
w@b@sns7536 3 wherein n is 0, 1 or 2; wherein theCTaBa®s/000513

of R7 may be the sane or di8Ferent. WO 2006/ 087530

PCT/ GB2006/ 000513 -85- 11. A conpound of formula (I):
11. N A &nhpdiind oRfd¥ula(1 X3 R2 R Rs R/N ~Y-R6 A

~ (R7)f1 (1) wherein: 5 Rl is selected from nethyl,

i sopropoxy and cycloprop*tﬁ IR2 i s hydrogen; X1, X2

and X3 are independently =N-\or =KR10-; R3 is selected

from hydrogen, cyan®,_ cC 7meNi)/| , hydr oxymet hyl

and net hoxycarbonyl ; cted from

hydr ogen, fluoro, chl 5 noyl , met hyl,

am nonet hyl and acety nonethyl ; i's hydrogen; R

5 is selected from hydraogen,snethyl, ethyl or

hydr oxynet hyl ; R6 isgg d from hydrogen or

hydroxynethyl; 15 Ais a di[r&ét bond, nmet hyl ene or

hydr oxynet hyl ene; Ring C i@ phenyl, pyrid-2-yl,

1, 3-benzodi oxol -5-yl or 1H{indol-3-yl; R 7 is

trifluoronmethyl and fluoy®; §nd n is 0, 1 or 2;
wherein the val ues of R7l n@y—p€RDhe sanme or different;
@

wherein:

R!is selected from methyl, isopropoxy and cyclopropyl;

R?is hydrogen;

X!, X% and X° are independently =N- or =CR'’-;

R? is selected from hydrogen, cyano, carbamoyl, methyl, hydroxymethyl and

methoxycarbonyl,;

| R is selected from hydrogen, fluoro, chloro, cyano, carbamoyl, methyl, aminomethyl
and acetylaminomethyl;

R*is hydrogen;

R’ is selected from hydrogen, methyl, ethyl or hydroxymethyl;

R® is selected from hydrogen or hydroxymethyl;

A is a direct bond, methylene or hydroxymethylene;

Ring C is phenyl, pyrid-2-yl, 1,3-benzodioxol-5-yl or 1H-indol-3-yl;

R is trifluoromethyl and fluoro; and

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

or a pharmaceutically acceptable salt thereof.



or a pharmaceutically acceptable salt thereof. 20 WO
2006/ 087530 PCT/ GB2006/ 000513 -86- 12. A conpound of

wo o831 ): 3 NEX NI R N NH x2 /X3 R 2 R KFHSBER®6/000513
"-(-R6 A C(RN)" (1) sel¥cted from 5
(2R)-2-[9- (5-cycl opropyl - 1H pyrazol - 3-yl ) - 6- net hyl - 9H

12. puAi ¢ondpophdot fefmulr @#- fl uorophenyl ) et hanol ; (2R)-2- {
[ 9-(5-cycl opropyl -1 H pyrazol -3 -yl)-9H purin-2-yl]
am no }-2-(4- fluorophenylagthanol; N-((5)- 1
-(4-fluorophenyl)ethyl)-9-(5isopNgpoxy- 1 Hpyrazol-3
-yl ) -9H puri n- 2- am Re; N opropyl - |1
H pyrazol -3 -yl)-N | rophenyl ) et hyl ]
-3Himdazo [4,5 - D] '
)

1
3- (5-i sopr opoxy- 1H- pyr a)ffdgs-ylg gnl\l-(ERS) _1-(pyridin-2-y
[ )ethyl)-3Himdazo [4, yridin-5- am ne;
N-((S)-1-(4-fl uorophe&ﬁ}% I6)-3 - (5-1isopropoxy-1

H pyrazol -3-yl)-3Himdazo|[R, 5-b] pyridin- 15 5-anine;
(2R) - 2- (4-fl uorophenyl ) -2-A3-(5-i sopropoxy-1

yl am no) et hanol ;
6-chloro-N-((S)-1-(4-fl ei®T)) et hyl )-3 - (5

-i sopropoxy-1 H pyrazol -8 )-3 Himdazo [4, 5 -
b] pyridin-5-amne; 20 3 -(5 -cyclopropyl- 1

H pyrazol -3 -yl)-N [(S)- 1X4-fluorophenyl)ethyl]

lect nzo [d] imdazol-5 - am ne; and
5 ecl\fﬁ(_}z&%ﬁ(& cycl opropyl -1 _
(2R)-IEI_- By(SazyolopBopyll-l Hopyrafol-31yl§-8-rhdtipr aphany D) ghllogi@o) - 1
fluorophenyl)ethanol;
(2R)-2-{[9-(5-cyclopropyl-1H-pyrazol-3-yl)-9H-purin-2-yl]Jamino }-2-(4-
fluorophenyl)ethanol;
N-((8)-1-(4-fluorophenyl)ethyl)-9-(5-isopropoxy-1 H-pyrazol-3-y1)-9 H-purin-2-amine;
3-(5-cyclopropyl-1H-pyrazol-3-y1)-N-[(S)-1-(4-fluorophenyl)ethyl]-3 H-imidazo [4,5-
blpyridin-5-amine;
3-(5-isopropoxy-1H-pyrazol-3-yl)-N-((S)-1-(pyridin-2-yl)ethyl)-3 H-imidazo [4,5-b]pyridin-5-
amine;
N-((S)-1-(4-fluorophenyl)ethyl)-3-(5-isopropoxy-1 H-pyrazol-3-yl)-3 H-imidazo [4,5-b]pyridin-
5-amine;
(2R)-2-(4-fluorophenyl)-2-(3-(5-isopropoxy-1 H-pyrazol-3-yl)-3 H-imidazo [4,5-b]pyridin-5-
ylamino)ethanol;
6-chloro-N-((S)-1-(4-fluorophenyl)ethyl)-3-(5-isopropoxy-1H-pyrazol-3 -yl)-3 H-imidazo[4,5-
blpyridin-5-amine;
3-(5-cyclopropyl-1H-pyrazol-3-y1)-N-[(S)-1 -(4-fluorophenyl)ethyl]-3 H-benzo[d]imidazol-5-
amine; and
N-((1-(5-cyclopropyl-1H-pyrazol-3-yl)-6-((S)-1 -(4-fluorophenyl)ethylamino)-1H-
benzo[d]imidazol-5-yl)methyl)acetamide;

or a pharmaceutically acceptable salt thereof.



benzo [d] im dazol-5 -yl)nethyl)acetam de; or a
phar maceutically acceptable salt thereof. WO
wWQeM6HBIH30 PCT/ GB2006/ 000513 -87 13. A pr ocBGEGBR106/000513
preparing a conpound of form8la (1) or a
pharmaceutically acceptable salt thereof which
13. pr @cH86ess 618Sr&pating ardopbndb OfeRBuR(B) orlérﬂhﬁﬁﬁaééhf"@arllw ae€eptable
specified, as defined in claiml, conprises :
salt tﬂiﬁ@@ég@lca)pr@@a% tyhstein variablognoupmateoinlése Dﬂwrwuse lspe)mﬁed as defined
md?ﬁ( Lo rféle/gf,NPg | - ( X2 ~X3R2RL | 4N 5R
retnPg is a nitrogen protecting group; with
P;ocasxa))rrpanﬂrod ofh cobmpoumdof(tbinhyla (I LR''f R6 A (:C (R-)n
(I11) 10 wherein L is a displaceable group; Process
b) for conpounds of fornus!(l) wherein RS is

hydroxynet hyl and Rg is jhydkogenN{ repgtion of a
conpound of fornmul &I Wi 1l xi de of formula
(Iv): O A(:C(R), [j(1 ess c) for

X1 RS =CR10-;

conmpounds of fornulax}) \p@eerel
reacti ng a conpound of ormulfa (V):""WO 2006/ 087530

PCT/ GB2006/ 000513

4.NH
R

(ID

wherein Pg is a nitrogen protecting group; with a compound of formula (ITI):
LK
\ﬁRG
A
R,

({11))
10 wherein L is a displaceable group;
Process b) for compounds of formula (I) wherein R’ is hydroxymethyl and R® is hydrogen;
reaction of a compound of formula (II) with an epoxide of formula (IV):
YO
A

(R,

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



-88- NHR3z NHN, X2 X3 R2R Rs 4 ,NR"-f-R6 A
t c (W" (V) wth a conpound of formula (VI): H2N
woRR@o6/087560/1 1) Process d) for conpounds of forpal/aBgdaoy/000513
wherein X1 is =N-; reacting-8<conpound of formula (V)
wi th aqueous NaNO2 sol ution; Process e) reacting a
conpound of formula (VI ) NX1RNNNpg xz X3 R
2 RL 10 (M1) wherein|L"i ceabl e group and
Pg is a nitrogen pr h an am ne of
formula (M1Il): HR5 --~ (:C(Wn (M11)

A
15 and thereafter if n@%%Xérsz R

6

A
(R7)n

\))

HZN\(N
R0
5 (VID)
Process d) for compounds of formula (I) wherein X! is =N-; reacting a compound of formula

(V) with aqueous NaNO, solution;

with a compound of formula (VI):

Process e) reacting a compound of formula (VII):

N
\ m——
2Y/ €
L
10 (VID)

wherein L is a displaceable group and Pg is a nitrogen protecting group; with an amine of
formula (VHI):

H
+ N R
R \ﬁRé
A
R,

(VIID)
15 and thereafter if necessary:
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WD 2006/ 087530 PCT/ GB2006/ 000513 -89 i) converting a
conpound of the fornmula (I) into another conpound of

wo b@egrseul a (1); 1i) renoving any protecti ngPQr/oBp®EH/000513
iii) forming a pharmaceuti ca8?y acceptable salt. 5 14.
A conpound of fornula (1), or a pharmaceutically

i) coneartipg akbspsald oftthefraiula @pined MoMRY comBo@ofQRE f(ﬁfnu%a O;
clains 1-12, for use as a nedicanent. 15. The use of a

i) rROWIRA MY RIPICPERGEIONPS | ), or a phar maceutical |y
: 3 claimed in any one of
1) ci ai %ﬁ%@%@{lﬁ%@lﬂéﬁ%@&&&}eﬁé ure of a medi canent for

use in the 10 inhibition of Trk activity. 16. The use
14 of ,a co o(limg of ornulaﬁl), or a_pharmaceutically )
© acCeHNEC S _fctrmtu k6F 2 Phaggnageuticativi acaepiahle sehighasof, as claimed
in ary| GHelBR ofbirh? 1. 10Dk G, ANMEREAMES, Of @ medi canent f or
use in the treatnent or prophylaxis of cancer. 15 17.
The use of a conpound of formula (1), or a
phaymaceut i cal | C taple salt thereof,. as clained
15. PRPTECH A Ginotind RE R (. A7 hharmencitisally fsepibls Sl thereof
as clAR@dGAERNbnd OF clMER 1-12, ifthe ARG AP i
) ,anti-@ﬁprqg?i ferative effelzct .e 20 18. rA n%t%fg oentforuselnthe
inhibitien of Trkgtivitk activity conprising adninistering to a
host in need of such treatnent a therapeutically
effective amount of a conpound of formula (1), or a
16. ph@herasaifta calpoyndetpiahl (B), 524 Rhirﬁﬁ&&ﬁfcallﬁ&c%bﬁbg%glt thereof,
i.n any one of clainms 1-12. 19. met hod for the
as clpimegifany ors ofslaipisylr kit thefmanafactire 6 apreidisiamgnt for use in the
treatf@M Hosd S therapeutically effective anount
e of a cpgrg{%%%‘caﬁ%rrhul a (I) or a pharmaceutically
acceptable salt thereof, as clained in any one of

17. o EhdBiecitacanieindotormate (aobs Riarmetusoabyasaptable salt thereof,
as clgittell iRény &R of didimlaerh, &f 1 WedhubdRAt %Fhemya&?%tcﬁolr use i the

conprises admi nistering to saird aninal an e

produgtion et apfnt-peddifprativeleéctf ornul a (1), or a
pharmaceutically acceptable salt thereof, as clained
in any one of clainms 1-12. WD 2006/ 087530

18. PCA/bHRED6] BB ing Trk A0tivily conpiia Histe?Rb to a host in need of such
conposi tion conprising a conpound of fornmulfa (I), or a

treatipanfihetaneytically gifestive pmasnteofeadomponed ebformaka @), ar aed
i [ - er w.th t | t one
phanﬁaﬁ%e?lﬁgagg)l}%c%?lflg @él{]ﬁlel]eo}gaﬁ cl99&8 I anyvgéllelos 8%}m% f-alﬁ

y acceptdble carrier;
exci pi ent.

19. A method for the treatment or prophylaxis of cancer comprising administering a
therapeutically effective amount of a compound of formula (I) or a pharmaceutically

acceptable salt thereof, as claimed in any one of claims 1-12.

20. 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 (T), or a pharmaceutically acceptable salt thereof, as

claimed in any one of claims 1-12.
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5 22. A pharnmaceutical conposition conprising a

conpound of formula (1), or a pharmaceutically
wa@ewepsbl e salt thereof, as clainmed in any oneCDGB2006/000513

clains 1-12, together with -20-| east one

pharmaceutically acceptable carrier, diluent or

21. exei phaembcdudtal édMpbsitibh CorhpiidiRd & c&porfd o thrnRflh gl\f,i Ik

10 23, phar maceuti cal conposition conprising
phargeaically agcepigblenli thergof, asrclaimeg imansaereafictaink 12, together with

BRGNSl P R o ©

pharmaceutically acceptable carrier, diluent or
9y X i}g‘iaent fqQr use in.the treatnment or prophyl axis of
" ca rmaeutionl camppstion enptisieg 2 egnpouidiaf dernpdal) @iang
harfha6aHRANNEbcBhtabR Al Hirddr) im@d i ceutlgah! i
P accept alkl)j}lne csfz)a_lat tS er eg) ,’aassc(ﬁi{:1 gfl%rrg i%aog%iaérﬁ%lo%’ together with
at legst gherpharmagguticalyedadeeptablie chrrieatdiluemsir eR¢ifient for use in the inhibition
har.maceutically acceptable carrier, diluent or
Oleg(xag:ﬁgﬁ%nt for use in the production of an
anti-proliferative effect in a warm bl ooded ani nal
such as man. 20 25. A conpound of formula (1), or a
23. phéArthaueaepiieal cympesitign edmpising 4 carpruadfof famutd d),red

j | aj 1-12, for use in the jnhibition )
phersfle o B e le 8y heliol s slibhed Bram Gt sl [+1gr Oether with
at legshaneplegmbécndbally aoeblabirties dilhedte "eﬁ@i&i’entaﬁ)r G TR reatment

[ ny ope of clains 1-12, for use in the treatnment or
OrPrB&&gﬁ%ag?aéw%ﬁ cancer. 25 27. A conpound of formula

(1), or a pharmaceutically acceptable salt thereof, as

claimed in any one of clains 1-12, for use in the
24. pr ddbetmazauiadal aompositiorpeomhprfsttead ¢orepdinll ©€ formdda (1) 168 a

h nmet hgd pr,use lgcc%rq_lgen% to ¢clainms 16, 19, 23 or 26 )
phargdecniicallysaceeptablf salf thereof s slaimaer ngmyfong o elgige hil2alogether with
at ledst SiOSHANGARLicAIRSRBLAMIL CaRER IR or F?cﬁl‘gteﬂtef‘ot B%n the production

acute nyel oblastic 'leukema, acute |y lhocy I'C
of an| qafikplitsrativa leffees in aryeainebtagdedeinanasech aemaphageal

cancer, nmnyeloma, hepatocellular, pancreatic, cervical

cancer, Ew ngs sarcoma, neuroblastoma, Kaposi

25. saAcompouVel foaiule S EF a prAASIutieARCReptASl Yslk BRreof as clai
secrefory breast cancer,pcol orect aI[y:V\D 006/ 087530 ,‘ascalmed

in anpefy epdlainey bhdFenuse.in theiahibition offlskretivtycancer
i ncl udi ng hornone refractory prostate cancer, bl adder
cancer, nelanoma, |ung cancer - non small cell |ung

26. cahcempONBGHEprmeadl)somd phag@bdeutivdlly ResEble silBFefebf, as claimed
' head and neck cancer, renal cancer,

. astr £anc , :
n an??ﬂ%ﬂ% m n]ﬁﬁ’do%u%?dﬂ iy treafrRent og Prphplagisiaf gryeer.hy r oi d

cancer, nesotheliom and | eukaem a. 5

27. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-12, for use in the production of an anti-proliferative effect.

28. The method or use according to claims 16, 19, 23 or 26 wherein said cancer is selected
from congenital fibrosarcoma, mesoblastic nephroma, mesothelioma, acute myeloblastic
leukemia, acute lymphocytic leukemia, multiple myeloma, melanoma, oesophageal cancer,

myeloma, hepatocellular, pancreatic, cervical cancer, Ewings sarcoma, neuroblastoma,

Kaposi sarcoma, ovarian cancer, breast cancer including secretory breast cancer, colorectal
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-91-
cancer, prostate cancer including hormone refractory prostate cancer, bladder cancer,
melanoma, lung cancer - non small cell lung cancer (NSCLC), and small cell lung cancer
(SCLC), gastric cancer, head and neck cancer, renal cancer, lymphoma, thyroid cancer

including papillary thyroid cancer, mesothelioma and leukaemia.



