WD 2006/ 087530 PCT/ GB2006/ 000513 -1 CHEM CAL
COVWPOUNDS Field of the invention The present

woOnMRPkisBN rel ates to novel pyrazole deri Vat'Vﬁ’ér/Gh%kfooosm
pharmaceutical conpositionsyand nethods of use. In

addition, the present invention relates to therapeutic
met hods for the tr i on of cancers
and to the use of £ Eﬁﬂﬁ‘Aﬁr@O FoY LSoatlves in the
manuf act ure of medi canents for use in the treatnent
i lﬁﬁggteventl on of cancers. Background of the
1¢ Vet ceptor tyrosine kinases (RTK's) are a
S Ubhd @8aehY in9bntRiak BieR ¢
B inYen fa | nghgﬁ:g Egrrak&gtdeﬁ*'ﬂ%gg théif af.)l{an%géetutlcal

role’in cell signall e 1 nvo vari
compgsitioan ast metbbds @fdlspr locddiien, the pmlsetttum@nﬁah kelates to therapeutic

mets B IoL U ol 57 b5V PaETTeRR © Thoiie gafngs Prvazol
derivhfiaR R ShAntRihat o nféﬂi%ﬁﬁn@ﬁts Goise P thB RN RGE Qnd revention of
identified. Trk's are.the high affinity recep ?

cancest i vated by a group of soluble growh factors cal | ed

A ). "The Trk receptor famly has three
Backgy rﬁi&ﬁ'ﬂ@ S Qw rkB and TrkC. Anpbng the NTs there

afIGecépt))r @e«ssn&: lghﬁ!wts (RTRG) afe e( NG 0f Brodéih 'kih%%&sthat play a
@ cﬁi"’u Elr ai n-deri ved owt h factor (BDNF) and
ertiopfrsle i il ignallie Pybae iakedng veriety)of kemgenreilased processes

mclu@i‘ﬁ 'cmgﬁﬁlf&ﬁﬂf& g%ﬁf‘%%gmgglﬁegﬁtaﬁﬁ g?e?&l&a@isnéu@&ﬂy up to 100

ul ar -j
dlﬁ‘ellﬁnfaREKrmntiudmg tropgimyosianelatad klmberse(Tﬂé k) halva bedhoidatified.

di ng., ki d di f
SRR B pie RS Bt et b b ounRS ?«;mép EEavhdptors
caﬂed fiGOes it QNTI! TIRAMLSL A farhlI R RSOME AR *f\ga/& Trkg and

Trk's are wdely expresSed in neuronal tissue
lec, Amogg e Npwihste anh &) serve igrawthfactorNGH)oshich avtivites TrkA (if)

brain! '&h{}&?g}%&&g%ﬁ@? (BB ¥R N4 56, SR8 TyfsRend i NTB gyhich

actlvq;tm Trk&ly Eacmﬁrlﬁ‘ﬁeafpxorroeﬁﬁmsanleﬁtr@-@@ﬁﬁlhﬁbma_m figAnd 'bﬁldmg) a

trans oS rts shovvln that rk's play inportant role in
anﬁﬁf&?ﬁﬂfa‘w@%ﬁﬁe qI,IHLaF ﬂglﬁa]@f(nphgqu%kWQﬂggiowgﬂeﬁpon binding
f the{ IRA&LAPAE kirdkh -

o by ol ooy SRy a?*f BS5BREaH B Piskhs dopmsprsan dena

transdpctiompitieeyhl e nunber of literature docunentations
i T¥ cancer have published. ,
FaE s bty lroBed it S0 GG ing G Plomnidyiire Trics are
critical fbsSihel endidtenaMee welSurPivaE Shdsd ckIle AAsH4Embdolic role for the
expression is increased in | ate stage prostate

Tikingyrptraphin as{er padwas) Wﬁm@nmswem Thete agereports showing

X vels of Trk
thet 13RS A ARipo Ao oD G g R oA Bunchitn o FisGiedisls sy
(Patapeuiboy Asct af Cﬁ}frknt Opinion in Neurobzology, 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 |igands are
up-regul ated in | ate stage, androgen- independent
waegbsatsm cancer. There is additional evi dencedcaii@kzo06/000513
these | ate stage prostate cancer WO 2006/ 087530
PCT/ GB2006/ 000513 -2 cells becone dependent on the
cells %W%ﬁk@ﬁ?ﬂé {hﬁaafékéﬁe{éﬁ%g"gﬁﬁ 'agiisg’lojrg%éi\{ gllevivgn efh%I‘e%r%; Trk

clas
inhib#pws praysyieidiardass iof apapyesis-ndsERE bidngs Spesifie ek A@Ren- independent
i ndg&%ngﬁnt %%%t etgﬁ%ﬂncer Weeraratna, A T. et al
prostgig gangep (W gerara L. otepl Tho Grasis, 2000, 4% M0H8Y, very
I eG@thbrrhdrb SFeRy b LAV L. )T
activation, e?ar?pglllﬂti&gglt??%ﬁﬁsa% R Aot IS, dolivation,
amplidicatiesangidiraneation oflrkiscare assoyiated et sec@tory bEaBt dafanRA (Cancer

cell, 2022, P E 0 co58br ety (BursiESics Sefkare: 20 Ba 2484gh and
ovaridiDeanicelS@avidBon, B. ebhl kiR CHnc SRS RERRIT S, @2:1%-%9%9)‘( 9

2248-2259) . There are a few reports of sel €ct
t yirh§Eq #7e 2ie W senorts o pedeatiye Ik Gapting kinastaskibittisdCephalon described

CEP-F R SR R0 T B ils o S8 Aeq Chesfine 198058 2205238 Gand otter
indolamdaagieanaloNRS WOB0)386) aErTk inHibiRirs.Of Fas élfovs?fﬂﬁats(fﬁy\ﬁ?m

d t &% g:EP- 701 and/or CEP751, when conbined wt

and/og é’? IWhen spmbined;with Tweirsl eraheminallp dguhiced hudrogam ablation,
frerdlf i ] 1.t 0~ L a

o S hod PR O ARA e, YRR R B R pctosed

certaip onpdaledenpouidsas Atk Mhinhititorssini WIOWOIRIZO0 488 WO0220513. Recently,

220513, cently, apap Tgbacco reported pyrazolyl
Japan oS P soRARRG S P PRTIDOHCBRE Gl iopirior
(JP2003P2683_B1687A). In addition to the above, Vertex

Phar maceutical s have described pyrazol e conpounds as
i Anpgdition © the alasyesVerten Braamaetuticals havO@a&Rd5yrazole compounds

. 7111. : St raZeneca
i LR S et st b S et ol g yatia
WO20@B7814; end pisanZiticoaheve(rS8ADY 2¥ble cphpoulPdinRibithRGgainst

i nventi.on | E}@:cordance with the present invention,

IGF-1 ireeptogdinass AVOP4$ S5 Her eby di scovered novel  pyrazol e

Sumif RélfnveRfiophar maceutically acceptable salts
f%ereofWﬁ—h_, Ich possess Trk kinase .inhibitory activity
afelacsordanee with itheghrsens afventidno thetappli¢ants have hereby discovered novel

ti-proljferation apd/or progpoptotic (such as i
pyrazig ebiBaihdsy gt iheridhenicalfy robepiciii fbadasgrot, Vhish mesessoTrk kinase
inhibitd? aEtii and far@dbcoRlinddP dieful LR ahf RO RRoRbS@or proapoptotic

relates to processes for the manufacture of sald

(such gs, anty-eanser) grthabnans, in arethqsls of traetment eftht humer epimimbEbody. The

; f rymceutd cal osi tions

L e R R

pharmmateutiedily aseepteblefsalts theof, lo pRemat@idsT dofipodtioAficontaining them

dt t.- r.oléfae]‘eera‘f‘# on and/ or proapoptotic effect in

anc LA ‘B aamprresotsnrdicamentrefir usel in he produntionddat e

mﬁ-p%%ﬁg%i}?%@ﬁéﬁgﬁdmb{&ﬁ Qe WG AR de B AR a1 P 5N a9 S,

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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acceptable salts thereof, in the treatnent of cancer.
woheospsoerti es of the conpounds clained in thi’éT/GB2006/000513

i nvention are expected to be3af value in the

treatment of disease states associated with cell
tum@s ahdl IkahiQHR6D1iRSat I j.d ré%%’ 087530 :

PCT/ GB2006 /38005 1%1 I_ﬁ%a f‘%r%%rﬁ gffge(ﬁ%ﬂaéﬁ?(gﬁ? IS, psoriasts, rheumatoid

b AeppYis sresomal hasnzngiothid hanentd @irbMe nepESFARES atheroma,

a8 rheupataid arthritis, Kaposi's sarcons,
amﬁﬂ’%?ﬁ%%%r %‘rf%‘,a? RSlRaTS AR disprsh powaend elronic inflammation,

bonedisesesmd ocalah8isonet #itffthal ALELLAlrLASS ENOSI S,
auh&t ne di seases, acute anc? chront ¢ P iNf | ammat | on,
bo

TE0ES Eie compovods, ar phiirsiecentisallyi ddoepitable Batts IMRESEDS the
conpounds, or

. - i th , th
mvegl'ri](‘gir éﬁg g%;ze{citeggf) Ib?/ oag%lg% f}gtg? rgggtmepgortm%pk.yéﬁis eficanepss selected from
congenivad rithiravarcarm, exaetdsad n&ﬂu&%a,%es\égieygm'a nacht%ern%e%llgfltgﬁ%%ukemia,

to][ rog}?t{cl axi s ,of cancers selecte rom cong
acutg ygiphocyticd CiipgBRIiakeuyclorap mdammaresophedcabimcer, myeloma,
hepa@fetll@ar) asti c: i@,. acute | hocyti c .
D R onl ST, i St Y60 B a8 aK aposis

sarcqiig, @@ﬁir,iamnﬁ_at&lnfuﬁast bapat Hekiding] s@éreto@ﬁﬁ&ﬁﬁ%‘éﬁc%r, c%gtf é{étﬁ:laclancer
neur obl ast oma, Kaposi's 6 ’

B S, sarco
PTOS’[&%:E%%?% ,Incidl{ﬁlgg hoymoxg seffactqsy prostateeaneen bladddrediceg melanoma, lung
cancareqtotsaiall cll QAR caR @R ¢RECT. ,l 430 %&taﬁlcefg ?lgl%?(:rg.ptéer Zg@éitggstﬁc

cancer including hornone réfractory
cancej} aeidend geleeancentsina r, lyuphomeAhg@id cand@ in8Bink papillary

hvrcs C),.and smal | cell lung cancer

' ym%‘gﬁn&%ﬂ%%@?‘??"gﬁa %gﬁg‘??%%gamgﬂ Iy o¥rianeneedr, breas aancer,

coloreetalomncer) progtherance: Ayd Ring cERRE eNSUi@kéh‘?l' g&(@;%&"e'p%ft%ulaﬂy '
u

ol d cancer, mesot hel roma and | eukaem a:

t.h
prostﬁg%%xim@wag MPrepaticalary hameone refrasdey prestate tancds

Detailétl @és8Eibfibn 680ShveliQsSt @t € cancer and |ung cancer -
an C : rticularly prostate cancer;
arfeoppiieglpahe brséraiivention pronfies 8 t6@poHDoAHARIRNG:
cancer. Detail ed description of the invention

Accordingly, the presentytgvention provides a conpound
R/N\NH XZ X3 z Rl R 4N

of formula (1): s _N7= I

RS RR6 A (R7) R N § NH
| =
XYX3 2 R

R
N. K
4,
R \ILRG
A
R,

@
wherein:
1 . .
R' and R?are independently selected from hydrogen, halo, nitro, cyano, hydroxy
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.¢alkyl, Ca.salkenyl,

Cosalkynyl, Ci-salkoxy, C;.alkanoyl, Cr.ealkanoyloxy, N-(Cjsalkyl)amino,
MN-(C;-salkyl)zanlino, Ci-¢alkanoylamino, N-(Cy.salkyl)carbamoyl,
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20 (I') wherein: Rl and R2 are independently sel ected
from hydrogen, halo, nitro, cyano, hydroxy,

wd fo0é/bgresoomet hoxy, ami no, carboxy, carbanmoyl, FOIVCERIA000513
sul phanoyl, Cl1. 6al kyl, C2.6ad4kenyl, C2.6al kynyl,
a _6al koxy, C.6al kanoyl, Cl.6al kanoyl oxy,
g Qﬁll{?rﬁ@ai‘%n)o@m(ﬂ%al N_?@&M I\bﬁeﬁéﬁﬁllé‘y kg 28 BRoxycarbonyl,

kano car banoy %
N- (Cz.mblarl}}glpbsmoﬂdmm D@Myﬁ)ﬁﬂﬂplﬁmoyﬂ, Ci. 6aIkylsulphonylam1no, carbocyclyl

or he%r?cgggl‘@ g‘% 1%&93 Sg%%iﬁdenﬂg (o?j kchl (%5;' )3 %n 1%? su%stltuted

on carbddr kyCbnda Iﬁéije)fgséﬂdo\bﬁé?@ﬁ‘ﬂ if saffd h&éﬂo@élﬁlﬂoﬁﬁ?f%namm%mety that

car bocgcl yl het erocyclyl; wherein' R and
nitrogggape @lemqnyllbsu@amte he grovpyeleted FomoRal | y

SUPB tyat by,;one_@kionore R8; and wherein
|?£s’z¥ ﬁﬁ%ﬁ%@%ﬁ%ﬁg&l&nta s “NH noiety that 5

ni RY mgenwrwmhep@.ﬂmweictedmﬁ b drebatd hblb, 2in@! Sio, hydroxy,
selected fromR9; X1 and X3 are i ndependent ly =
triflugrometopy, aming, earhoxs ¢ earbmoylna@ﬁréﬁ@em phameyl et catkyt, Faw@lkenyl

Cre AP UTRIAG, By llldcd, YRR NS, R alihaming, oo
N, N-&llsphatypnino,al, _eﬁmaqulamiﬁﬁ NE(CKmiwl)car‘tﬁﬂm@hl ky nyI

e b LR o o

N- (nga]l%ﬁjslﬁgi}il o ;Tlé\ﬁgg}(bg'ga( 3 )a@%hﬂ%}’ﬂ&y?@ gﬂg%hl’phonylammo

MKyT whereln a is
carbtwyelaf R @Lb@tbmxglmlaR ariylierein IR (@i Réainldype)ldmtbhd'rmg/h gther may be

optiogal, AR R SRR ot Ry o kel i Aol yplyt contoins

an -manoﬁmmﬁagdm@ beasivnall{ SibstiRie @g&bu@ BQE&t&’d from R';
sub§t|tuted on carbon by one or nore wher ei n

i fRsigilydreer ppeptqnglly é‘é?ﬂ%t‘ﬁlscl @Q%ﬁﬂhqxw swé.oa@txg;nql [salpstituents
aresélb%té@% yor oRti.onal Iy substituted by a group
ecte 4, R4 is hydrogen or optionally
suBR¥and Rf adlﬁdﬂ@ahdeylﬂy se%ha:e@fmms‘@ddogep; hadmatitro, cyano, hydroxy,

substjtuents sel e ted from one m)r 5. RS
mﬂug%?anf&%oxgr A0 E?fﬂ’e 8 9mg>él| EEFaeRtos pelal o&g?elqalksfﬁﬁzé?lkenyh

Cs. 6aﬂ{yhgp clgaamgr @Xﬂkﬁi&)’/l C, 551k£rldmx9ﬁﬁt(ﬁ%aiky

car irer capt o, “sul phanmoyl ,

car ba
N N6, colky Resmine, c@gﬁ@o}mmnwcl @llssdbdad)amoyCLGal At

o R RN SRS Py 3 s ctomrbony

N-(Cﬁ\lsfﬂ(llﬁ*l)sﬁmhhmbﬁ} Mmﬂpééﬂkyl)gé‘éllﬁﬁahﬁyl Qalsmwsa@abmﬂﬁmo; carbocyclyl
6al kylS( O a V\/ner inais
or he@m%iﬁlo‘wt?sm% rApd R mdqp@l@élﬂmf ;aq!w qihrxrRAy be optionally substituted
b.
on ce%%\%rrgﬁ:gﬁ’e% &%31%%’ H %tﬁg %58&? ?Saﬁaj?%&g%i)ﬁggﬂ)ﬁg@% NQH- moiety that
nitrogemiepye hel epﬁdrmllpisulm&b.hecbbme proup\seloeted filoiroR Y] | y

substit
RSIS a dH'ect %ond or Cyzalkylene; wherein said Cjalkylene may be optionally

substituted by one or more R'®;

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

R’ is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C;.salkyl, Cr.salkenyl, Casalkynyl, Cy.alkoxy,
Cigalkanoyl, C).¢alkanoyloxy, N~(C_galkyl)amino, N, N-(C;_salkyl)ramino,
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25 on carbon by one or nore R16; and wherein if said
heterocyclyl contains an -NH npiety that nitrogen

waoajce7sopt i onal |y substituted by a group sele
R17; Ais a direct bond or Cs.-2al kyl ene; MerlgéllﬁE]gﬁaJogﬂbosm
c. 2a| | cyl ene may be optionally substltut ed by one or

CrsilineoyRiino, A, ggg@e%msgww I G e G allcy15(0),

wheréin if said rocycly

wheggin a ds0 tq%}clmalkoug:erbonpw\ﬂa(@.@ﬂkylg)smq%ﬂamoygb?t it uL e::l by
ect e R7 is selected from hal o,
NNzcg fa%%§ ?Pcé gyﬁl&hp!lﬂ@fﬂmﬁ’e@ﬂibwd}’ém hﬁjq:rocyclyl wherein

R’ 1 | 6al k
e onlb AT EBGRR) tae IR 2R

heteggeyg) M@W W"Nmél@y et Htlydgeamayobe optionall substﬂ:uted a group
Sele&lg\&%&hg@h.kyl ) 2am no, WD 2006/ 087530 PCT/ GB2006/ 00051§
I’kanoyl am no, N-(Cl _6al kyl ) car banoyl ,

N, hH¢ @11, Bak Byivheeny 7
l(ﬁgaﬁ y 161%} kot?igg%%%%ﬁ B EY the6Hha or m{'een'tn a
@F@ E R SR oy v aﬂﬂm@@m@aﬂwélkﬁ%ﬁﬁhﬂmly e, oy,
t
fyde %?‘Zflﬁ‘%"ﬁ%g%wc RAEPAGG L s nke SolFbamp Bl syl
Cs. eaékwényb czmimym,eanmdy,mesmmﬁbwfc%wn@l - RE% G Yhamino
NN"g@ s an Lflf\il ty. that nltrogen ma ’
<efkeang Z"Hmé‘? H(gr-olly )Ogéiamwhd from R21;
N,N- Atk ,chrb ;
glLr?e kgr)z di fa%lé)? e G e o
N-(Cygally Hubbandsnd] M(@adaﬂmmmhammyh mlgaikﬂaﬁlpaenﬁaﬁﬂe O
or, carh
cmi&%lglérpﬁty"’ of flét SE%WS ﬁégﬁl&&b qg[id{ @aﬁ{?@nm mdependently of
eac 6l Hallo ah h
" eﬁ‘;:cg a%?abl.fgtllo amﬁﬁom?d @%—eeﬁ%%%ﬁ%{é or r%re%? B0 PR 3t said
eter FREABS F"énN Homojgty thabaitiogen) may be nptydmaﬂy substituted by a group
seleci&dlﬁ-oh@k”ﬁw kyl)2car banoyl, Ct_6al kylS(Oa wherein a is

Itkfﬁé 6a| koxycar bonyl, N-(Cl _6al kyl)sul phanoyl ,
B RY,IB2and B%giﬂglgpﬂdelﬁ@ R%é&éd mﬂg&é@;ﬁ’ll@%ﬂ ® salkanoyl,
Cl'ﬁa@f R’§¥ 11%;65@%3: fﬁﬁa@arhaa@pf AGGrshlkyBearbsmesdch
N, N-(6} 1 A
o R(grllaﬁky 9%?%4 y‘HﬂJehall ggrégli)rr]lﬁﬁﬁfﬂoh i %g 671%21 %%eyyls%]pﬁonyi wherein
Rt aRnsK an?lnd lnﬁlﬁpmdynﬂ}heﬁeanh bthegeay Bayphishally substlguted on

carboB BV i3 ehstituted by a group selected fromR2
? Sro I@H&rﬁﬁg > R 9, R21 and R25 are independently

s élzé ancbﬁmfar@mdéibenﬁahtg/éelec@d 1R KA °1¥1'tro , yano, hydro e

6al koxycar bonyl ",

tiftuqgoingfio %Mh"”ykgmm‘m TR phlay )0 A el

Ca 6a1 nitltpssla}ﬁkgg% KGRI Nl f AR v B Salleapmingp 1 and
@Hmi)d@pmnd@n&aﬂkan@lamﬂﬂhm%ﬂiﬂ%%n@@t ronally

N,N- éu k?af’kyl)tgcl:'latrbeamqu Ci-6alkylS(0), wherein ais 0 to 2, C,. salkoxycarbonyl,

N-(Cy.salkyl)sulphamoyl, N, ,N-(Csalkyl),sulphamoyl, Cisalkylsulphonylamino, 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 -NF-

moiety that nitrogen may be optionally substituted by a group selected from R*,
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carbon by on or nore R26; R24 and R2G are

i ndependently selected fromhalo, nitro, cyano,
wopos/eseyze trifl uoronet hoxy, ami no, carboxy, EaTGEBMIY00513

nmer capt o, sul phanoyl, Cl.6al&kyl, C2.6al kenyl, 25

C2. 6al kynyl , Cl. 6al koxy, Cl_5al kanoyl ,

C| RY aR‘@aR@ydn@Ws aﬁ@‘lﬁ@pﬁﬁ@ér}lﬂylsél@@e& ?rom a direct bond, -O-, -N(R*)-,
gf% 6al kyl ) 2am 70, . an% 2 30
-C(Ok, (Né{ O -)Q(@bHéRm)yJ S(O)z.l-, I\S‘O@H( ?)kyt Maé%)seﬁmwﬂneremk ? RY

R, R B R Do LT e e ohreapisy & s g s

CIRBad dejdosad! fRdiR RXlopRitrdOcy ata I3RS/, HfluoPsmERES/ %ﬂﬁd
wherein R24 and W6 |ndepyen ent |y ~of euachmot her “may r%rhethyl

aming, carhexy Gagbazepysunereintasalphamoyla m&wlmﬂndrmemoxyrmxy, acetyl,
het
acetof ot BRI by o, BEin i Al S0 N Bn Ry Lty

acetylmgnmu‘bn&diyvb@ﬂ&ﬂncf YL QVReRE fiarbal 030 0B NOfihe @ carbamoyl,
NN—(F /| GB 006/0 T?lg -6 R11, R12, 1122 and R23 aré
zlsarbamayh ENestbylpasharaoxdi metbylthionethy ligo, methylsulphiny],

Ig%%?-me?yl ﬂ@%%onyg W%&%Sb%%ﬁ%ﬁ(’fae%@ﬁﬂmg R30,

Neme sulpkemoyh W—Rﬁgls?]ﬁ)h?nuﬂgwﬁﬁdmméh%sﬂ%ﬁmy&,d’v f\f—diie‘ﬂhylgulphamoyl
r a and s is ; is selecte
OIN#%Hﬁﬁ%%ﬁ ‘Hﬁi‘ It%’g hydr oxy, trifluoronethoxy,
t IRZP ﬁstgere@fmtmxﬁ c1 ﬁkﬁ”@[‘%&lkaﬁ@ﬂbgﬁ Xﬁﬂgﬂﬁﬂ@ﬁﬁgy Q. éa].ho:ycarbonyl

phanmoyl’, ne

a
Carbaﬁ’(%l ?‘F ~(C GMDWWWIMW é(ﬁneﬂlkyl)mrhgmayh ixmzyl benzyioxycarbonyl
i | et hyl am no, N-rmet hyl-N- et hyl am no,
bemﬁ%g?%n? ﬂﬁm}ﬂ net hyl car banoyl , N-et hyl car banoyl ,
or a phimehicemtidaily eeuchmblzydalt tidxesil et hyl car banoyl,

méjrmthéﬂ ethlcarbarmyl met hyl t hi o, ethlth|o
h0f the V%Ii_liﬂ)}qb g}{g}p%q:mneqﬁgsfwmula (I) are as follows, Such

| Value§hﬁ¥ |b§ L&b&f‘ %ﬂe’ ﬁﬁtﬁrﬁgg YF Hlae%ﬁﬁﬁ%‘ﬁg "DORY ot ertBodiments

I'sdl pha
deﬁnfbd }N—r@in Dlh:}drs}.lateprhﬁfﬂmyl NN- di et hyl suI phamoyl or

é%i; elﬁ-@éﬁag@o@pmm@xyéﬁﬂ@% o7 Yﬂgﬁi/lea ed from

CIRl 6@&&1@@&%&% 1, is&b yelopropyl.
N- Cl _6al kyl ) car barmyl N-(Ct GaPkyP{) car banoyl ,
b&}zi/ﬁ}’ r@&ﬁﬂzyl oxycar bonyl benzoyl and

utic ept.abl e
oo R Aoy el SRR B ARY e
carbocyuhjzlal ned in fornmula (1) are as follows. Such val ues
be_used, ,where appro riate, with any of the
08 BRTR; Bisindencassntly selceted Samnragcng arthybdsoptopoxy and
cyclo%@,bgp nbefore or hereinafter. Rl is selected from
al kyI ClL. 6a| koxy and car bocycl yl.
(M is =CR'- and X* and X° are independently selected from -N=.

X' and X are independently selected from =CR'’- and X° is -N=,

X! and X* are independently selected from =CR'- and X2 is -N=.

X', X? and X° are independently selected from =CR!’-,

Xl, X2 and X> are selected from -N=.

R? is selected from hydrogen, cyano, carbamoyl, Cy.¢alkyl and Cy_salkoxycarbonyl;
wherein R? may be optionally substituted on carbon by one or more R"*;

R" is hydroxy.
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20 R is selected fromnethyl, isopropoxy and
cyclopropyl. R2 is hydrogen. R and R2 are
wonaemersdent | y sel ected from hydrogen, Ct_6al kidy/a2006/000513
Cl_6al koxy and carbocyclyl-7R and R2 are
i ndependently sel ected from hydrogen, nethyl,

| nder . nmethyl,
TR B A e S o

whergpeR| mae be aptéonally swhstibtedoh tarbon bCRIOor ARG B i s - NE.

Xlp & e independently selected from =CR10- and
X2Ri ggh@"%x X2 and X3 are independently sel ected

f r RivissCR2Rd .ﬁoﬁbhy@ogaﬁ%nam-saﬁﬁyﬁkﬁer&%'I?%@gbn{) éﬁqghél[l\gr:mbsﬁtuted

% i s sel ected firom hydrogen,” cyano, car
one EIBEYR"}QW&H@FGCB_;G’&W@MCN bonyl ; wherein R3 may be
OPRBQQQ*M pubstituted on carbon by one or nore R13;
R13 is yd}r(dxy. WO 2006/ 087530 PCT/ GB2006/ 000513 -7

R3R1 s seletted frech liyduogeny 606, arbaeA6AN Anet rpﬁﬂy,gl t byl
ethand rgath xycar bonyl; wherein R3 rfaye%%’ opt1 r%?t@aw
MELIEEREIS9t ed on carbon by one or nore R13; RI13 is

hygft i@ ' en.and Cl _6al kyl
V\Ihy%j ei)éﬂefés@qﬁgél %@%@?@ﬁﬁgp%ﬁ S bgc%%ﬂ?tﬂg& 5 on carbon
byR o Pgr armnéeﬁeg@:mmeleeﬁed ﬁoﬂill%zdr%gdﬁyﬂﬁu@,wa?chﬁ%ﬁ}bamﬂ,
rom rogen, .cyano, r bamoyl , net hyl,
Crs g%@é@h‘@pﬁwc ﬁ‘?}“y?ﬁﬁtﬂq’ﬁ%‘%ﬁ&ﬁé ggd’ilndemd@ﬁl}@é”l cach ethier may be

optioﬁalmdhytﬂmege,ﬁ,caf@,hlwlDngla,gn.jg)yéjkaxymst hyl. 10 R3 and R10
are;i ndependent |y sél ected froni hydrogen, halo, cyano,

cd banisieeted frars by depky, aminehnd@l detkeyopleintry | ; wher ei n
e O A 0T, e, e
bR Mbted TN rBR oBh a%',&%}?” 5, wherein R3 and
(F:%I(% i ndqfemjent Iy g%geacﬁg)%{aﬁer r%%l be PIOt ional l'y
sdbepd Rut ard indepeadebtiy sélyctedomrhydrgen Rk, cyano, carbamoyl,
Cisalkyl and C;galkoxycarbonyl; wherein R? and R!° independently of cach 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, hydroxymethy! 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 Crgalkyl; wherein R'? may
be optionally substituted on carbon by one or more R"%;
R" is selected from amino and C,salkanoylamino.
R' is selected from hydrogen, fluoro, chloro, cyano, carbamoy! and methyl; wherein
R may be optionally substituted on carbon by one or more R'3;

R" is selected from amino and acetylamino.

10
R™ is selected from hydrogen, halo, cyano, carbamoy! and C;_salkoxycarbonyl.
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R13 is selected from hydroxy, am no and acetyl am no.

R3 and R10 are independently selected from hydrogen,
wombexs7spano, carbanoyl, d _6al kyl and PCT/GB2006/000513

Cl . 6al koxycarbonyl ; wherei -&3 and R10 i ndependently

of each other may be 20 optionally substituted on

c aR B0 sdmtted o hy BRygen, Rkdro, WARKS I cRandXearbhdo ﬁ{eﬁ'fﬁ anffomethyl

and RLO are independently sSel ect’ed from hydfoge
and geptylaminompthpk o, cyano car banoyl , nethyl

etr%‘g%‘%%é%eé’n%?m%t R SR S AT

erz shlydfogg@n fluoro, chloro, cyano, 25 carbanoyl,
, hydrox met hé and et hoxycarbonyl. R10 is

seRelétoeammlla gﬁawe Ensalkels whergiemis opswnblawbsttuentelare selected

Gh tswherein RIO may be optionally substituted
ﬁomoneggh}é}ééany one or nore R13; R13 is selected from

é:lncﬁpdaﬂcbmby bededtabiroR W diogess 6f epgaacyl f¥BsFein R and R®
r} I or 0, yano car banp and net hyl ; 6,
mdel#%g?“g&? e P stistifpted oasqar qnlafdowr more R

wherS@F bon by one or m)re R13 R13 is selected from am no
and cacetylamno. R10 is selected from hydrogen, halo,
cyRinds byseyanoyl and O _6al koxycar bonyl . WO

/ / f
A e T e e e e
an T hurk 1nd@{3éhd@ﬁﬁ3t yél@d@@dmfﬁwmogeMth ot 'y@&)kﬁgethyl

from hdrg{g fl uoro, chloro, Cyano, carbanoyl

etRog yelaetad fipm hydmgensmnt}m sdwhor @Mr@mt i onal |y

sﬁx‘% st €8 65RO dfdien, MOEL PO BRI ps ks

rif iRGelacted frotepeinsientor Yiyéokpatwdl. f r om hydr ogen or
CI (£5alh wherein R5 and R6 independently of each
Né&? Bt optional |y substituted on carbon by one
orAq@g@lré%;gondV\herel n: 10 R16 is hydroxy. RS and R6
are | ndeFendent |y selected from hydrogen, nethyl;

ethyd Conliyjaheowheneinspid Ci Rkyland oGy hrr@tllonaﬂgpmbdlanteld)by one or
more%ghect ed from hydrogen, nethyl or hydroxymethyl. R5'is
I'ected from hydrogen, nethyl, ethyl or

hyAﬂ ixirgk Byhd or Boalls 16xe] REBH Hidn ANG R Sihy VERIpRYhally
%dr oxymet hyl 18,
substltuted y one or moré R

; wherein
¥ is hydroxy.

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

R'® is hydroxy.

A is a direct bond, methylene or hydroxymethylene.

Ring C is heterocyclyl,; whereiﬁ 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 heterocyelyl.

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.




15 R6 is selected fromhydrogen or hydroxynethyl. R6
is hydrogen. Ais a direct bond. Ais C.2alkylene;
wohasessssai d Cl - 2al kyl ene nay be optionally
substituted by one or nore-BL8. 20 Ais a dllr,%lgﬁB%OOglgoosn
or CL2al kyl ene; wherein said Cl-2al kyl ene may be
OpPRi I bhulie re erein
RLE ok et S o e Bl 31 oF L Ermetehial
mBmedieuyél 2al kyl ene may be optionally
?ﬁ éutedcgy one or nore R 8; wherein 25 R18 is
gxy ! a direct bond, nethylene or
hymh(gx&ﬁﬁapﬁyd- g. Ring Cis heterocyclyl; wherein if
sajd heterocyclyl contains an -NH npiety that
> ni Rigfers Maimidmybpt i onal |y substituted by a group

se Ring Cis carbocyclyl. 30 Rng Cis
kﬁ%ﬁ:ygﬁ@ or]?‘f]"ﬁtﬂér ocyclyl. Ring Cis phenyl,
pny’ ihyselecteyl fiom Blowhd CL. afﬁk}heﬁﬁ%i Xy bé)f; t?dﬂLah\P dels¥lited on
b IFE; Cis phenyl, pyridyl, enzo |oon§/ or
carbgiy pY pREsPrROre B gvhesteig phenyl pyrl d- 2-yl,
PYR¥PL ghig- 2-yl, 1, 3- benzodi oxol - 5- yl or 1Hindol-3-yl.
WD 2006/ 087530 PCT/ GB2006/ 000513 -9 Ring C is phenyl,

10 pyRI i§-seleyted fxbnsﬂb@n 2ad nexoll; Shatbin®’ hdy lbé’@iﬁionéﬂiy éubsmuted on
carb%}gCls Ring Cis pyridyl. Rng Cis
b %nezorﬁre F'{’I’ll‘?ﬁe’éﬂs pyrinidinyl. Ring Cis

PYRI% fliio2-yl . R7 is selected fromhal o and
Cl al kyl; wherein R7 may be optionally substituted on
ﬁig’y one or nore R20; wherein R20 is halo. 10 R7

Bgl sg%ﬁ%lg[nﬂi#@ro and net hyl; wherein R7 may bfe

op |on ‘'on carbon by one or nore R20;
15 whit igifinoro. )
nis 0, 1 or 2; wherein the values of R’ may be the same or different.
nisOorl.
nis 1.

Ring C, R and n together form 4-fluorophenyl, S-fluoropyrid-2-yl or 5-
20 fluoropyrimidin-2-yl.
Ring C,R” and nto gether form 4-fluorophenyl.
Ring C, R” and n together form S-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 (D (as depicted herein above) wherein:
R' and R? are independently selected from hydrogen, Cy.¢alkyl, Cy.alkoxy and
carbocyclyl;
X', X? and X° are independently =N- or =CR!%-;
R? and R' are independently selected from hydrogen, halo, cyano, carbamoyl,
30 Ciealkyl and Cy.ealkoxycarbonyl; 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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R20 is fluoro. R7 is halo. R7 is trifluoronmethyl and
fluoro. 15 R7 is fluoro. nis O, 1 or 2; wherein the
wovabaessnf R7 may be the sanme or different. micafsm2bos/mos1s

is 1. Ring C, R7 and n togefller form 4-fl uorophenyl,
5-fluoropyrid-2-yl or 5- 20 fluoropyrimdin-2-yl. R ng

C RRAhdaitrdiddeseibaty fdaddh %gg{ag%pl_yt;-ﬁl@é;ﬂgue%?@ and RS

. and n together” form™5-fl uoropyr

indepgndently tof gechnasherfroasnbesorftionell pibstitviedi on- @rlydn. bylherehere R 'S,
in further aspect . .of the invention fhere is provided
2 B ld B g lens s G Gpliaeas s raptionally

substittied 8y onber @b RRL and R2 are i ndependently sel ect ed
from hydrogen, Ci.balkyl, C _6al koxy and carbocyclyl;

xRing® iy gerbyeychil @r hetgegsgeltbnt | y =N or =CR10-; R3 and

Rk e e e A RS e
carbontbgromie or RBraR¥:; R10 i ndependent |y of each other nmay be

opt.i gnal | y substituted on _carbon by one or nore R13;
RA IP‘Z’ ﬂyai‘;o@wmm %@@/Qﬁé@ Ty hethe empooediteosLs - 10

Ry 1a e %ﬁﬂlg I .hydr ogen or

O@%}g;&%ﬁgﬁeﬁﬁ?‘% %B% an éé%ée]"%géagg%%{éﬁﬁ’y of each

otRiéis hydyoxdye optionally substituted on carbon by one

or, mmredeG; Ais a direct bond or C1.2al kyl ene;

r 5IWISe c12al kyl ene may be optional |y

S idHatg;ed by one or nore R18; 5 Ring Cis

car bocyclyl or heterocyclyl; R7 is selected fromhalo
or aPéﬁ@n@mE@ﬁK?Pqeptﬂbhﬂit @Fofimy be optionally

RS9 ey SRR Y R4S R i o of formut
(@) (aslidfice®hdrein MBdBe)iwhesethect ed from hydroxy, ami no and

Ck Gafal!i lfia r;‘(r)g/ ilnacragerl]igt;antly selected from hydrogen, Cy¢alkyl, C;.salkoxy and
carbocyclyl;

X!, X2 and X° are independently =N- or =CR!’-;

R? and R' are independently selected from hydrogen, halo, cyano, carbamoyl,
Cpalkyl and C;.galkoxycarbonyl; 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 Cy.galkyl; 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 carbocyelyl;

R’ is halo;

nis I;

RBis hydroxy; and

R'® is hydroxy;
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:
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10 R16 is hydroxy; R18 is hydroxy; R20 is halo; or a
phar maceutically acceptable salt thereof. Therefore in

wa 20061081836 aspect of the invention there is previdashodooosis
conmpound of formula 15 (I)-%las depi cted herein above)
wherein: R and R2 are independently selected from

hy & ooRRcte@trd@a ey, i [bocyclyl; X1,
X2 _and X3 are indegé}%(tﬁfyf/&%ﬁgcggrlgg&ﬁ@@-; R3 and R10
ar 8 iShydmasaent | y sel ected from hydrogen, hal o, cyano,
ca |20 _ Cl. 6ai and CLealkoxycarbonyl ; wherein
R3 ?’?gx%f i%ﬁ%&ﬂ%ﬁgﬁéﬁf O%aéﬁ "ot her may be
OPRT Brsalebied Staas by drogd @R o CARAbL YN re ;
R4 i s hydrogen; yRS éand 3%tgoare In e’pnéﬁgglhﬁf%rgggp%@t}lg@d
methoxycarbamilogen or CL6al kyl ; Wierein R5 and R6

I NR& f h qf her be optional )
U 0f e otk oy BB 30ES, oo, i enbamos? ety qminomethy!
and agefybmtinooettiyl; Ring C is carbocyclyl; R7 is halo; nis

1,,R13 is hydroxy, and 30 R16 is hydroxy; or a
ph%rﬁg%'g‘iﬁ’lgf’%al |y acceptable salt thereof. Therefore in

: Con t : i ded
Compoons o RO ek ik DL O BB Shove)
wHerig splectnDie008/d0R25 30 hREDLERAGME/ 000513 -11 R1 is
f hyl, i d | |, Rz
O T gt O BRhone on BBtoabactrlapentiont |y k- or
=@RhYC ﬁﬁhe@,sigﬂrﬂcz@}lgl 1I3L5g&gaqg§(ggﬁ%ogg¥%@ﬁ9{_’§% bamoyl ,

Ayl , hydroxynet h and 5 netho Ois
ggiéEFéféPoF‘Pféﬁﬂthd m; fluoro, chloro, cyano,

CafiRAMPYE 2; WREEY the ATLAQFRY rr]ﬁgy be the same or different;

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', X2 and X° are independently =N- or =CR'’-;

R’ is selected from hydrogen, methyl and hydroxymethyl;

R*is hydrogen; '

R’ is selected from hydrogen, methyl or hydroxymethyl;

RS 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, fluero, chiloro, cyano, carbamoy! 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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and acetylam nonethyl; R4 is hydrogen; R5 is selected
from hydrogen, nethyl, ethyl or hydroxynethyl; 10 R6

Wwo oe/ed7sax ed from hydrogen or hydroxynet hyl; AGTGB2006/000513
direct bond, nethylene or hydr-oxynethylene; Ring Cis
phenyl, pyrid-2-yl, 1,3-benzodi oxol-5-yl or

1|‘hi mﬂ@tlhm?aspéct ofﬁ%mﬁexﬁlbhftﬁéﬂ@{s%@&lﬁad Eﬁd}@ﬂéé 104, §; 14) 2'1522 23,

or 2; wherein the val ues of e’ sanms
24, %lwﬂépéﬁpharnme@rcaﬂy pmmﬂlhmhltheatdfy accept abI e salt

further ec
| o bRt SRl B bt Slve R vides § BPmapund of formula
04y i g
aé’gaé‘ﬁ“yo%l SRbOTIOH AR Degsest mvrswdm@nwm 2 90mppundrof formula

@, oﬁ%g@%@hﬁﬁy (?1&{5?&b ¢ s%ﬂ]éﬁ]éfggefgﬁ)?n ] Séag@]{égta:? of 4 medicament

forukwidﬂbgh:h;blﬁmwrrkmntmmroxynet hyl; R6 is 3e| ect eg 0
th ;25A|sa i rect bon
g dgr ogﬁ‘eﬁﬁ&rod%dr e prepeabimyenton provideshpoRREIISI formula

(D), of ﬁ'pﬁ&ﬁ'&léeﬁt{cﬁmz Q&’é@b%@%rbaltfﬂlléf?&fofog 394 ﬂxrtﬁe mak@fAGure of a medicament

banoyl and et hoxycar bony
forumar%t@mm@rlpyolawwmdkﬂamesalt thereof I n anot her
aspect e i.nventi referred co unds of t
ookl eri i MRt et S RES ompound of he
formplagnrecepl drﬁﬁl:éu‘ﬁcﬁgﬁ %IEIBI@ salttterdoRaheRde in YR manufacture ofa
2006/ 087530 PCT/ GB2006/ 000513 -12 °I'n a further aspect

medigamens dor yso éhthiedreatonrat ef gancer ipwi whrth-Bloass asémal sugh aSman.

1 har, ceutl cal l.y
ac i aenaibodions e Sbsettn el BHAR St e
formtladl)p oesphmnamnaumcamm d£i5thared® B8N Ble hautdre of a
rmaceutical ly accept abl e salt ther eof ,
medqg%ﬁ):erﬁ g%r ng atoaent f prophylaxis of cancers (solid tumors and’ leukemia),

fibroproliferative and differentiative disorders, psoriasis, theumatoid 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
(1), 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 (I), or a pharmaceutically acceptable salt thereof.

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

compound of formula (I) or a pharmaceutically acceptable salt thereof,
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5 1n an additional enbodi nent the present invention
provi des a conpound of fornmula (1), or a
wobawsneesyt i cal |y acceptable salt thereof, forpdserbidsinosis
the manufacture of a nedicant3t for use in the
inhibition of Trk activity. In an additional
enposth SR ' Is ] a.c n
of formul aor;a??l)n?&glr%ﬁg{ %lﬁ g}rler%rﬁ%é%ngéﬁ?ﬁ/&g%é ép egg?cgﬁj)g g}ettreatment
or propbylaxis of eancers(eolidrutonss adiadlkeatia) SbwhralifeRiveamierentiative

. for use in the.freat t or, prophyl axis of cancer. X
dlsof“%fsa. SOREE g R O@mﬁmtﬁﬁ@%@%ﬁ?@% heemaRgieme.ute and chronic
neplpoithies stharced RMHeRsicRfost D SrterfP Feméln i&@u%oix%%ng?ﬁe ggsgasle% acute and

pharpaceutical |y acceptabl e salt thereof,
chropi¢antigpmpiaen, bpee diseases ansdicolamdistasbowithsetinahvéssel proliferation in a

I : ncer_in_a warmnbl.aoded ani mal such as |
war R5HAEE el SR Sen Do ermumit g f Susre fen g et
amoput@f adempaundofforiela¢l) drAgharhBack @AMy dcdeblable¥aliFhereof:
phar maceut i cal I%/ acceptable salt thereof, for use In
t h@l HH t&@?ﬁ?@ GHmgnt the pesentinmention provisles a ntetiwd of producing an
i r [ . LS. .(solid t rs.and
S o R PP sy S o et B Wetment
whichlicgumprisessadnpisisteiiag tssaid heimabinéfectivé Ainblhiof a8RPS indof formula

sarcoma, haemangi 0 acute and chroni ¢ nephropat hi es,
(D), °£t%@?%9§?u%ﬁaﬂgﬂg%@%ﬁ@ﬂaﬁ erial restenosis,

AULAn AR RNE SRESRS: Sy 111NN

bone di sea_g_ es and Ogﬁﬁﬁfﬁ%&%&@%@@@mv{dﬁg Lrlgﬁl' ar Silical
COmRRsE @I copppeing@rceniponnd of firmalerthh boo dleatmacéunishllsatebpiable salt

therég?, g%egﬂebé’ @\gthgag %&tﬁ%ﬁ%gﬁy%%@?%&e&%b rgazggrt, dilh?e\g? QI": elzx(c):?pient.
p hr anezciditicnglbd rhtyo dd 6 Rh AP Gens ﬁiv%nt'fid'iﬁﬁx%@ifdes 5 ﬁﬁ%rgﬁgedti'aal

t he, manuf acture of a medi canent or use In
COMPASKIN COMBRSIHE 2.compRtnd pf lormple (B praplhdrmectutically meptable salt

thereBfl dbde i ' - i nyention provides a,
creBf pdcn St TRAC ARl e GRS Rhecp IR ot Blifegt 6 Sxolbicnt sor
use ip thei inhibitleniof drk ectivifyost i n need of such treatment a
npound of

t her apeyt.i cal | effective anpunt of a co )
f 21?1% ag‘H’(“le% e&%"“’é‘“ﬁ‘ﬂﬁ hRresnt BePRondueddesmpharmapautical
compid3RioA @bmplifind A cAALEAPLHRLHAMRQH! JBLS i
i nvent i oﬁ_ r%vi dglg a met ﬁod fgg’ the %%g?%g%ﬁ%fxpmble salt
thereph, fogsthes Biifhrat aapipne Phimnastetidaly at@pbleosiridgrndineatodxcipient for
use iﬁﬂférireta{rﬁ&gﬂ?@nfc@r therapeutically effective anount of
~a conpound o ormula (1), or a pharmaceutically
adoeptadbitienslantbodimese te prént Mvedticd@biil&NAbharmaceutical
embodi nent. the present |nvention provides a net ﬁoél For
COMROFIEIOR CUEPHERAE 2 comppvrsHyipERls (Bf orpaphaemacsutipatlysicoeptable salt
thereaf BJRiHRF GAH ther LGal £f i ve.amaunt of a. .
er?conpggund%g?%fg %)er%ﬁuoltﬁg P ?E ; %?&%agﬁgrcﬁﬁ%é tcla'éréeﬁn@ijuem or excipient for
use iythe drsating ospiophylves ebEanc¥D 2006/ 087530

PST/ Gﬁﬁggaéagoo 13. - 13{’ In an additional enbodi nent the
pr eSEATITHVE APPSR Hiedueseyt muetisa movidesrerharmacention!
compkitiBh OBigNE & cOfhpSRICSE Jlﬁr{;?lg? gg%r;%%ﬁac%ﬂgcélﬁ%%%&a@lé salt

fibroproliferative and
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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di sorders, psoriasis, rheumatoid arthritis, Kaposi's
sarconma, haemangi oma, acute and chronic
wompbogrpat hi es, at heroma, atheroscl erosis, ar terii@b2006/000513
restenosi s, autoi mune di seabks, acute and 5 chronic
i nfl ammati on, bone di seases and ocul ar di seases Wi th
disedsed,ia0ake aH@ §ﬁ%hwﬁhﬂhhﬁ1ﬁﬁ&§ i8R Hidedes MR W‘t’h'??ﬁnal
such as nman conprising adm nistering a t apeu?l cal
vesselfreliferafion. anount of a conpound of for mul a (I) or a
phar mac t-IC C abl e aIt hereof In
b ST lhd-ah sl REREA A ase duirntiPRbBRIde0 A AprGveawisah
compasitisctodipriziptiiGinihual of ﬁﬁhiulMP lok E%ﬁﬁ&ﬂavsut?c%ﬁf E%cebﬁbé salt

war m bl ooded ani mal, such as nman, in need of

therqof dag¢theriwiilpatdpast ﬁnq;plmpmﬁ@g@c&d}j'mcn@mﬂée cqigjer, dﬂe@ut @r excipient for
Gy T IR T T TR S—

anlmadidditioinl erabdtiticnehé f)iehéht ﬁ’:ﬁ\%ﬁﬁ@ﬂi pﬂd@i@@h'c@ﬁpound of formula
i cal copposition conprisin

(g i des a har maceut nglrr[ %
GrHBIEPeB A5, HEAFIER L oo paisaie BaEAHEDY of Lk actviy
ac
o A R o BEACHE pres A EhAR o bl B oB3Bbur S formala
M, cgm]qanmutuiﬁlylancqmw@mlmhmaf fardzedi e nicatnivet oF @8piMlaxis of
invention provides a pharmaceutical conposition

caﬂcSIOrrprl sing a compound of forrmula (1), or a

PhB srpsRitidnaPéhoBReRRhePletert %Jenn&@ Efo‘%ﬁfes %'i:&glg&!ﬂﬂ' of the

with at | east one pharmaceuti cal cepta arrier,
formylq @k et a pharmeseicelly agasptablessalt rtlmrmfefo;r nbs inithé eatmbnfloflcancer in

awaﬂﬁtﬂl(y(%cfex Jl&lg&&g%qgénponal enbodi ment the present

nvent 1 on provi har maceuti cal 20 conposition

C Ohpani 'cﬂidt’tig)nal abgumett thé g feSdriv@ntida profdeda compound of the
| e salt thereof, together

Hr‘w]a maceut i cal |y, accepta

formiy (. 8t 2 Paarstaceicalin assenieblespl shargofafor up labhfetr@ﬁmcn@r
propﬁjrlhié'ig :&f calﬁfrf]:el‘;s)rggdlg Jﬁ%})g{]sa d l{:"{%(%%fuﬁ nfib??l%réﬁ%?%?én Hifforentiative
dlSOHdnKSePﬂOEI@ﬂS,LIhmaieEl athpha,rlfﬂ;:@elus sat@dma, haerpagfidrhfRcute and chronic

a co of for
nephﬁ Wﬁﬁ%\s atiromsy P @swﬁbﬁ'féef msf@%?,zl%»ﬁ@toéramun@ digeasppacute and
chroMic iffl B mhi@as boﬁ‘ﬁsé&@é’sr draRYLE 8RLYs ARA ?ﬁirﬁplf%sagﬁélif@{atlon ina

di luent or excipient for wuse in the treatnent
warpnbigedod animel gichesmesdr . 1 n an additional enbodi ment the

pr ﬁﬁﬁfﬁdditﬁ%ﬁpéﬁﬁghlﬁgﬁ\lthgSrsé(s)e%s grgr%ra 1%#: Sr%%}d%%? 801(1P?undd)rf formula

osition co

D, qnlaqﬂaaﬂmaﬂmaaﬂt/ laycopebiniadtith@esRidr usé hethe pfodub@@LNR anti-

lg | east one pharmaceutically acceptable carrier,
prolt r"l‘tﬁ’@rﬁffeﬁ excipient for 30 use in the treatment or

Pr opine! etdtioginRdnt %@E&%@ H}I‘P of T'{E)e[c Iv@ﬂ% leﬁ%g g:}mcularly this

fibroproliferative erentia I'sor
referpgnﬂlﬂadulsltmn bﬁ"ll]rkamactﬂv@rt hr| tis, Kaposi's sarconmm,

acut e and chronic ropat hi es,
e R brire e PR E dh b bt qL netb o tarred to particularly
this RErPlo TR IR LPRME A&#R30 PCT/ GB2006/ 000513

Where the treatment (or prophylaxis) of cancer is referred 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
woeasiodss@t i on. I n an additional enbodi ment t heepEBSHBEHIosL3

i nvention provides a pharmacBEuti cal conposition

conprising a conmpound of forrmula (1), or a
breapRAne@C&Ilbre f. . {.00ether

ot ool ahodt R Yafed Buydink RELERE LRy Pistate cancer,
bladden qaaenr, melanxon,giegeanter- nonsemallvell hengnaaclt QNSO Q) ar@mall cell

tang¥hocr PECHEY Boll Winckh 4Pt el i e canser dvamiama, thyroid
canceninehidingpapilay hofoid cARER %é@&h@lfiorﬁﬁ rléﬂﬂa?nﬁag Ja}mol}lg% oiiat%ze central

s har maceuti cal ly acceptable salt thereo or
and perpheral pefveRTysism, Mmelanaurr fibtoyarcoma arclwaidigh dongaxdtal fibrosarcoma

' t A t..Lnvention provide conmpound |
end SFRRACIRA MolEo AR, it LTS el e [ ditops mpreepartioularly
it refSm to SCHEL, 2IFCL T, @olodealicindeR & vhFiSREdHREL arfdl/ oP bRRMEA:Sin &
cancer.. | n an additional enbodi ment the present

of .
further, aspRet 1TSS IR hormene refispigatp@siete aahesr. formul a (1), or
a pha i ..thereof for use in
e bR e AR EPh B o Aot R0 i raiecGen
10 comppingwé forasla ¢1) a:ga pbmﬁnhémﬁaﬁllygim?ﬂhbge em; nala@ofwm(&;ﬁrymcess
ntj,on _provi des .a caompound of the fornula , or
(e S I U s vt apssafiad, bodafied n feupula® eamprisos
off the treatnent or prophylaxis of cancers (solid
tungurs.and | eukaem a), fibroproliferative and
Procgssia) asastion af ¢ cempatindof demuila @8or i asi s, rheumat oi d
arthritis, Kaposi's sarconma, haemangi ona, acute and
chroni ¢ nephropat hi es, NatXérona, atherosclerosis,
arterial restenosi§§ auf oi ne Misedses, acute and 20
chronic inflammati I S§ases and ocul ar
di seases with retinall| vessel prisEFferation in a
war m bl ooded ani nal cho X3 2 I npdn additiona
enbodi nent the present Jnvention provides a conpound
of formula (1), or a,ppqrmaceutically acceptable salt
thereof, for use in Rﬁe production of an anti-
proliferative effect. 25 In one enbodi mrent where the
15 i nhibition of Trk activity @B referred to particularly

sNisS, ; [ e inhibition of Tr activity. In

wherdif 13  BlftleB bRt e e Bolle? it Singed eogmuin (D)
activity is referred to parsicularly this refers to
the inhibition of Trk BLacfRvity. Were the treatnent
(or prophyl axis) of cancer~g$ referred to,
particularly it 30 referg to the treatnment (or
prophyl axi s) of congenital|l fibrosarcoma, nesoblastic
nephroma, nesothelioma, te nyel obl astic | eukem a,
acute | ynphocytic | euke kﬁ)inpl e nyel ong,

(Im)

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
womléedkast oma, Kaposi s sarcoma, ovarian canceicr/@eRastonsis

cancer including secretory-W-2006/ 087530

PCT/ GB2006/ 000513 -15 breast cancer, col orectal

cancer, prostate cancer i udi ng hornone refractory

prostate cancer, bl adder\gancer, nelanonma, |ung

cancer - non small cell |ung cancer (NSCLC), and snal

cell lung cancer (SCLC), gastric cancer, head and

neck cancer, renal cancer,} | ynphoma, thyroid cancer

i ncluding papillary thyreidNcancer, nesotheliom,

| eukaem a, tunmours of t 5 and peri phera

nervous system nel anon® pbr osdr cona i ncl udi ng

congenital fibrosarcoma Tand osteosarcoma. Mre

particularly it refers to prvptate cancer. In

add'%ion, nore particularly it refers to SCLC, NSCLC
Process e [ pipowis e fornya () shicreimEets HR 7 reacting egempound of
form@apeer. In a further aspect it refers to hornone

refractory prostate cancer. In a further aspect of the

present invention provi process for preparing a
10 conpound of formala (1) 3} a,%ﬁqmgaceutically

acceptable salt th ych pyocdss (wherein
vari abl e groups are, | es 3oth _ elspecified, as
defined in formula (1¥ riges OoR: Process a)

reaction of a conpound ¢f faormula (11): N=X R3 N %
1~Apg X2 x3 2 R Y1 R, ,Nﬁ R 15 (I1) wherein Pg is
a nitrogen protectingkgro g th a conpound of
formula (111): L Re (R7) n (111) wherein L is a

di spl aceabl e group; 20 Prdacess b) for conpounds of
formula (1) wherein R5 is—hydroxynethyl and R6 is

hydr ogen; reaction of o&gsﬂ of formula (11) with
an epoxide of formula ( n

v)

HZN\(N

R0
(VID)

Process d) for compounds of formula (I) wherein X' is =N-; reacting a compound of formula
(V) with aqueous NaNQ; solution;

Process e) reacting a compound of formula (VII):

with a compound of formula (VI):

-::.Xl
\ N
RH/‘\\(N ¢ \N/Pg
I J——
X2 _.x? g2 R




WD 2006/ 087530 PCT/ GB2006/ 000513 -16 70 A 6-(Ri)n
(I'V) Process c) for conpounds of fornmula (1) wherein

WXRoG6®8753IR10- ; reacting a conpound of forlrlrul apE M2 000513
R3zN%I-NH )X3R R 4,NR-R6 A (R7)" 5 M wth
a conpound of formula (VI): H2ZNyN RO (VII) 10

. £ f | ) erein, Xl is
A0l GO S ooy R i e ot

formpmiaN®IIRBo| ut i on; Process e) reacting a conpound of
formula (V1I): NeX 1 NN-N,Pg 1Y\ X\/X3 R2 R L

(M1) WD 2006/ 087530 PC;I'/II;Fllﬁ{)OW 000513

R W@RG
A

(RN,

(VHI)

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 (IIX) 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 (I} may be prepared according to Scheme I:




-17 wherein L is a displaceable group and Pg is a

nitrogen protecting group; with an amne of fornula
wabéhg7s30Hs 4. NR R6 A C(R7)" (Vi) 5 rmcB2006/000513

thereafter if necessary: i) 18enverting a conpound of

the formula (1) into another conmpound of the fornula

(INo. 11) renoving any protecting groups; iN@z) form ng

5 a pharmaceutical |y acceptable salt. L is a H
R\ﬁi/&}aaéeablﬁz M\l\s—ﬁ) ablﬂoylabdées foP\a/agﬁlH _N,_
xa }%e, a hWO su ° Y I groqu2 foX3 e@"f’g
.1 ro, brono, /Tethan phonyl oxy or =
tﬁen@[@-sul phriyl o®y gﬁg p. Pgis a nitr\o@en R’ _ , (e
~praotecting group. Suitable values for Pg arfe descri bel
herein below. Specific reaction conditi oRg r {T,ﬁ@gnd
above reactions are as follows. Process a I )

of formula (11) and (111) may be reacted together
under stapgard 15 nucl eophilic addition rdagtions for

exampie ijn t hd presence of a suitabl e pasejsuchias
pot assi Nogath, and a KBuPd/ahtr&nsol /BNF___P
and at | tehperat ur NP8 t he—range- from @5 tg 100¢ N8
Conpou tt}h rnula (11) may be preﬁarféﬂ( 22
according to & emep i 2006/ 087530 R' (1)
PCT/ GB2Q&4 000513 -1E£I N2 Ns H ilL #NHZN ANPg

EtoH, ®C RN ~NN-Pg X2 /X3 X2 /X3 ~~ (11a% z R (ub) R

(He) YRR L dpyandETOH
or aqueous NaNO,
and acetic acid

()
Scheme 1
Compounds of formula (IIT), (IIa), (IIb) and (1Id) are commercially available
compounds, or they are known in the literature, or they are prepared by standard processes
known in the art.

Process b) Compounds of formula (IT) and (IV) may be reacted together under epoxide ring

opening reaction conditions for example in the presence of a suitable catalyst such as LiClOx,

NaClO4, Mg(ClO4); and a suitable solvent such as CH;CN and at a temperature in the range .

from 25 to 80°C. i
Compounds of formula (EV) 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:




Et OH RANH2 (lid) DIEA NH2 NO2 H3 s | HNN H2,

Pd/Cor Zn RY NN | X3 NPg NPg X2115 T 2 R2 :tx3
wa 2006887580 NH R1 (11e) R (VI) and ETOH or aq

NaNO2 and acetic acid (H.-gghenme 1 Conpounzlgeﬂ B2006/000513

formula (I111), (Ha), (Ilb) and (11d) are commercially

avajdzabl e conpounds, or they are known .jn the

R |i tierature, or t]k]gy are prepared by stangat dipropesses
i &r t NHPr o863 b) Conp®undsiof N | aNH -

|I2I) a3nd-}(l\/) e reactedtogether nde epo
hog-X openi ng reactNon conditions for xx Be in the;

prasence of a Biitabl e catalyst such as™fi Cl4R
NaC1€42) My( C104)®bhnd a suitabl e sol vent; sypky as CH3CN
and at a tenperature in the range froml25 to 80C. 10

Conmpounds of fornmula (IV) are comercially b!@i@Pﬁorn—BuOH
conmpounds, or they are known in the litera or ’

they are prepared by standard processes kn I A the
art. Process c) Conpounds of formula (V) and
conpounds of fornmula (VI) may be reacted NOpgﬁt her _in

a suitable solvent such as ethanol at?ireflux N 2 ~ny
tenperature. Conpounds (V) may be prép cordin
to Schene 2: WO 2006&08715{319 PCT/ GB2006/ - |
NCD n or H/PdC =X R 2 R
™~ h
5
4 N. R
R6
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 ¢) 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 RY%/N AN
X =

Xz
Y R . (VIn)
; R

J (VI) and BtOH

or aqueous NaNQ, and
acetic acid

(VD)
Scheme 3
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3L. 3H%I~N4 HZN %1 NHEOHR X\ ~ix3 R2Rl
XZ X3 R2 RILL (Va) (Vb) L (Vc) (MI1), EtOH or

wonBs6disso DIEA, A NOZ 3 H N, NH Zn or H2/ Pd@OfyGBRods/480513
2R (V) 4NRSR6 (vd) {RW-" Scheme 2 Conpounds
of formula (Vva), (Vb) and (VI) are comercially

aVv BohpbinflsGIRROMAH R (VRI) hR&YnAE & ik WhilaB g:lagilpgunds or they are

le
literature, or they are prepared by 'standar . cesses
knowm ivihe literathee, onthey are pPemseskhy sndauhpocessss ladowidn the at.

.an ou sol ution . ma e, reacted,
{ oGefthl BRSNS feC R R R4t gV R Sudnd B shidis o futher
featueé of HEmmiletignl |) and (VII1) nmay be reacted together
under, the conditions listed in Process a). 10
g srprecitad Hnatsertain of thesprious Peg pibsddents fothdicogpounds of

Co
the Pkk&ﬁgﬁg%ﬁﬁﬁ nﬂ@mﬂ inégucEQ /&5; S%{xf'i%ﬁ g%ﬁ)g\a@t%la'g\k%{r&tgo%g%@ns or
genehaéd By esrtventiorel fimctienall 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 infroduction 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 d 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 alkanoy! group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbony! or #-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 acy! group such as an alkanoyl or alkoxycarbonyl group or an
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Conpounds of the fornmula (VIIl) are comercially
waveaislostdse conpounds, or they are known in th

literature, or they are prepgred by standard g‘?%’&%*%"“é@”"m

known in the art. Certain internedi at es di scl osed

aroylgfoR E@n@’rl‘% RS 5 e rﬁg;n !J\}relﬁ' lrcgﬂm | deq@? e B@e such as an alkali

furt feature o
metg} ﬂiﬁdl@bﬁldét fod exdvaple fhﬁnumlom s@ﬁiuﬁlﬂﬁdycécﬁdeo%ﬁefdaﬂgely an acyl group such

en i n_the conpounds of the present
as 2 PO Ul?] HXE?OBB n?%heaaue@‘di By esamnlgabylireatmantt with a suitable acid

I nven

as hﬁh@ﬁﬂtbridéhlhlﬁﬂuﬁceﬁcﬁﬂo%ﬂxf%n@ acid % @‘%'?‘%rﬂ*’e"repé aGanY &gﬁ Io?nal

fupctional group no I cations el

arylp cagbenyl grmep mmag bbﬂi@quyeaeslsﬁsgrﬁﬁﬂhhﬁﬁéfénﬁﬁ@a% 3
anﬁﬂéj yﬁHng OVnc uq% t he process aspect of
uc?ﬁ‘ S e SH A Rdipdivanen-ear Olll,rm'[bydwatment with

I"'nvent ron.

a Lewisracidarmphagnplé Bbrof i fifdrSicede} Or §éﬁpaﬂe c#é 18ﬁ¥>{pfiectmg group

for of, an arpmatic substitution reaction,
a Pripagy PR EOuRISKipY sxanaple, anhthalqatgmupanmsh 813 be removed by

treati@¥hARI A1aRE 1 SHRSk (1%' ek'aerﬁglg éi&ﬂ?tﬁgf oy %%t&sy] frgl%g,\r,q?%(zzlhll l(ct)}fr;bazme

conditions Tor su

chAsitiatile protectifia giolup lifdu&[ W B foleQ an  acyl group, for

bst i rea ons i e intro
exmﬁ’%tar“oa%ﬁ“a ﬁg Tqup @¥k pa arey! gioup, for a:camble bmoyl or an

arylmeﬂiyrl @ { foR @x&iﬁ ?g\?\n aCI dﬁgs e Ioggblic%nr Leféﬁ% @,hpve protectmg

i de an
grouRsrvy meg‘?ss@rgly vanydeith theichoiet ofptdctng eRfib! TRRS forteEErH)lg an acyl

f | kyl | kyl
groug h AEHE MAERR or Sy Lirouf ey e eomevercii oxémidy, binkberolysis with
a smtﬁ-‘hile bak&:l su€li & drSalkAPRSial h u)‘fHai‘§x1d@ it ‘If%ﬂ?flt?}g‘%ﬁl{ ?;.}t- %Cgl{i]qlg}fggromde

Alt eno group. Partic r exanp
e"?"’r‘i’e’r" 0 s Ylmethyd geupshctods eabamrzy]rgrogﬁ DaP b GerAdved TP Bxample, by
a

h tic dro enation wth
ydro%?%;fgg{ﬁ{aﬁyﬁ }}asé)a@ﬁiiﬂ%% f*ﬁ - og in the presence
of fnjtdblegindtecting e b Gabok t
for ex@:{né}é tgl o al grla?m phi nyI be m‘?ﬁf/ ngu ]&ﬁ{gny%ﬁgﬁ?&é@“ﬁ group,
arso p&° ﬁ&) PR Yéér‘%‘ﬁ’d’t’ Flhmﬁbjrbe r@ﬁowddefm'eaarhplerﬂgr hydrolys1s

with ateisé hwhed sbaRl HydtdxidRyr RE exﬁﬁﬁl%%ﬁ%r g%?%{?rvggllch 3% be removed,

profect any sensitilve groups

for exguﬁg]leam‘ggatmqgtr@th po atiécbi exaniyde M 6REHIBAYIdVcH %ﬁﬁglo%cetlc

id, rotection are known to t
o {ﬁpl}gﬁ i gl Aﬁ‘ﬂ%’%‘f’ t‘%fﬁi‘éﬁ bﬁfﬁmoﬁﬁ@tf@tﬁaﬁg’l%bwdupérogagatlon
over ajpgtalysesiichras paltaligateeywdnh St andard 25 practice (for

()er%strau on see T.W Geen, Protective Goups in
Potecaye grouss gay beo mmwaday an)an:tdwé‘meﬁt stdp@94d the sYhSsis using

conveﬂlﬁoﬂapﬁgﬁlﬁ snﬁ:h! oups h as am no, carboxy or
hydr oxy |§ﬁer§mv€§/ q%e]g (%1 E”ﬁrot ect the group in
Definitione of the reactions nentioned herein. A suitable
£ecti ro or an amino or alkylam no group is,
ffgﬁhlgigmﬂ@%o #Pegew alkyl” includes both straight and branched chain alkyl

groups but references to individual alkyl groups such as “propyl” are specific for the straight

chain version only. For example, “Cy.¢alkyl” and “C;_alkyl” include methyl, ethyl, propyl,
isopropyl and #butyl. However, references to individual alkyl groups such as ‘propyl’ ar
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
wombéresegmar bonyl , et hoxycar bonyl or t-but oxycadreesd006/000513

group, an aryhnet hoxycarborgR -group, for exanple

benzyl oxycar bonyl, or an aroyl group, for exanple

bewne optibhel sIBRARIRCHrE SRose HOR 4drR s n{o%” gﬂa S B8 b

rotectlng groups necessarily vary wth choi ce . of
undewcmdébﬂlthg defimitiop incluvgs pll substitientspieing cﬁnseadytbm 9no uf)the specified

uch, as al kano or al ko arbony or, an
grouSilng SuEtlny B B e ten i HERES PeBl sf e be

I eNUHedrotpely EX a8 Bt Eratddy péfﬁi&’ll)oéa\ﬁﬁhﬁd\ﬂ'r blsaBuratel! Iﬁgﬁ@or blcychc

base such as an alkali _netal hydroxide, for exanp

ring ¢qnfHping ol ajems ahwhigheblgastone Atqnersmémenefrqm aﬁrc&@y,l sulphur or

o RSP Bk R RAO00N O o By wheina -

groulacardoptmaalhybhf ﬂ:phzlcéd b a -G0)p it iaGingl sulhas Mot insy B@ bﬁh(ﬁfally
tic acid a an 5 arylnethoxycarbo

0x1d1@q, f lgg}g}a a}ﬁzc§gx1geq3 gﬁgxypp;g v FtaRle valjies op thedgrmy eheterocyclyl” are
morﬂ(l:lg{ﬁgy ?gg{enﬁgf Ryﬁgﬁg@l ana b%rrmo)ﬁ Biy? rin&)%gl 9&110 hnltenyl,

1,3-banzddioxalyllchiadisaclyt ;ﬁmamx;d,rthiaeolhxhnydnpyrrohdmyl thiomorpholino,

o P BRES alph BtboElS elenele
pyraﬁﬂﬁ"ﬂrﬁiaziﬁyp?ﬁﬁﬁéiw| NGh&HPp W%l‘f'}h 4%2{136& reRBY&HolBYe,

t reat ment an al kyl anun
2-pywelidongy4- Wﬁbé@@p?ﬁa@mﬁéf “oxide gid dlulh@lmedi-loneie Eortbgr examples and

smtaﬁ‘lg IVE%?L &t tgl% ?éé‘@l?fh&%?% ?38'% ?ﬂoga&onﬁg;&ﬁ%ragp%gﬁ)gﬁy%ﬁlg%l In one

aspe(S lafthe&ﬁv@meh ﬁl“hetamcwslwl is g e@tited pirtiadAsanGtdeR DY turated, mono

or _.an, arylpe FEEO$V1 grou for exarrple benzyl . The
or bigkslf 608 CONBIMREH e § PIGRS of aYhial}a lepsene D ehosAkfrom nitrogen,

sulptk 8HBSyobh | it n gclﬁﬁe':% okﬂe)‘w#é@ ElyecYﬁthFé ’Eﬁb&bgf rﬁﬁ‘o&gﬂr ltljn&cgd, a -CHp-

pr ot ecting gr hus exarnp an ac
grous cashopdonally be tephaopd bypa -Gf0)amdyd rimg sdyphumatonbmay deopiichally

...f0 aml by hydrolysis with 15 a suitabl e base
OXImgiiW%ggnngﬁesaWéﬁ metal hydroxide, for exanple |ithium
0 TAS‘@ﬁbé@cM’dfs%aﬂ@ated @a}tﬁﬂlﬁ}%htu}‘eﬁéd’ oths &y EE ‘hﬂ')hlo or bicyclic
group such ‘as a benzyl “%roup na be renoved,

carbaadangpihal coplpins 2 slgaiva @tmlm/& 2 gmawpnmaﬂnr k@seplaced by a

-C(OE. %l% ggagﬁgg B,n }s’%eriigﬁnqﬁﬁalc 1}}\ rot @fngyloﬁ &oag%?rgagragmychc

ring écﬁmtalmxlg Iﬁmr a0atomd. B)Aitalﬂé valoesefoh Yd:al@d@dl?’l"/\llﬁbmﬁe H?dloﬁ}@pyl
ved, for exanpl e, hydronS|s 20 with a b
cyclabyih et sHEouR cé%?eaél FlopeRtersl agisiohenyl cmawenyl pheny!,
SR for exanple, by treatnent

naphgwa&tﬁﬁ an gg:ﬂgimyloar}qeé(anp téglglan organi c acid such as

t r'Thd teon 6646t orc"Cracdrdyparsed elone xaagd prefixhrefezyio ay@upup having

; mhé&p ngg?be renmoved, for exanple, by hydrogenation

mto ggaiboR 8%l yst such as pal | adi um on-carbon. The

PrPeeinh et SutBNLRRe 1£BRRY %ﬁh&tgr@%ﬁéi ?igi%gﬁ@é, ®Folecules that

stage in the synthesis using 25 conv
are sghstiftiedbansdshoss) thatlaneomet siibstitited.cheni cal art. Definitions

An example of “Cy.salkanoyloxy™ is acetoxy. Examples of “C,.galkoxycarbonyl”

include Ci4alkoxycarbonyl, methoxycarbonyl, ethoxycarbonyl, »- and #-butoxycarbonyl.
Examples of “Cy.salkoxy” include Cj.4alkoxy, Cy.3alkoxy, methoxy, ethoxy and propoxy.

Examples of “C,alkoxyimino” include C;.4alkoxyimino, C;.salkoxyimino, methoxyimino,
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In this specification the term"al kyl" includes both
strai ght and branched chain al kyl groups but

woefosnersees to individual 1 groups " alley suclkbﬁéBﬁdaﬁlboosm
are specific p PY for the 312334 ght chain version onl

For exanple, "d _6al kyl" and Ct4a| kyl " include
ethoﬁﬁiﬂiﬂd) an@ﬁrb?bxyuﬂirfbpﬁkam I%Qof {]1&13@311&”1%0 ! Jprmangdo,

However er ences tO di VI gr oups
acetatpidg apd propiasylanpise; Exam;ﬂcsroff ﬁle.ﬁeﬂkylﬁ(@t;l whefoii A& to 2” include

CrffEHIRBROR ot SR, Tty sty syiphisgoessland
ethyfsaiphbid. Beansest ¢ %éll@yl‘t’tﬁé’sin@ﬁlde ﬁ{eﬂgl‘fﬁ]lcﬁéd@ eltl?ﬁﬂu% Examples of

« entlon appllesto ot her radi cal e term
C. qaﬁ?y lemigg dncludg mp@ylsblpbmlanmm and ethyWhlphsulphonylamino.

S ) 513 I
EX“@E@S?%%M YRR PRI arpont o s Bisgaptesof
“N-(Cssellly aeninatnieelndé mmyldaﬁhohﬁu sthyfRbiY. Ex@Rpleaef udes al |

« ent,s pbei hg chosen from one of the speci fi ed
N &g ﬁ@yﬁmﬁ%p@alﬁg% A-Yenethylpwineg dtﬁ%@@ul)amm%nmdo or
N- Iyt h " is a
o P oy find P SO Reny, B TSR Al -vigbi Joamples

of “GhisaNEnyld are&tlnmyg lemropyiyt mz@d@nﬂ EEESmpfes whi ch at
sul phur -

(13 t f t
V-GS UGRERRT: i - 0RE G vmiburon aet Sleey braphace. Examples of
“N'(C%ﬂﬁ@m)zﬂﬂph&hio@P%@N —E&J%thgﬂg%{p%ﬂoﬁ - group can
0 tlonally rep ace and a ring sul phur
N- m&ﬁlﬂ! aiﬂmhlﬁxylmplmocﬂf‘b’e{ﬂ‘i sahk)ﬂ)narbahfwl”sn-sm des.

N- (CF@%SE cggoy g mg@@gﬁn%?ﬁ% y? ﬁgcfl tﬁp-\y%gplilqﬁz;{bonw Exeagples of
“N, Nl aa:iw)zcmoamowlare N2 a&9l)arbatdds0 'dyrhethﬁl'éirﬁmcﬂbonyl and
hr ? , 10 1, 3- benzodi oxol yI', thiadiazoly
methy BE’%‘}IPWW on%hi azol i di nyl, pyrrolidinyl,
t ROy PROkiely rgoﬂﬁ’t%ﬁl%fapﬂ homopi per azi nyl,
I nyl, “tetrahy

3, 5-di oxapi per dropyranyl, im dazol yl,
yf?t iswitabld pharmgeeatically a,ccmtaiblei gadi o1 comlﬁ)@ﬁdlbﬂ{h)éhmvenﬁon is, for

| 1- |
3 BB Gt ofs Bl GBI 3 s S Sgbmyo
exanmlel ﬁmhctlm%d&iﬁ@ﬂ salewithUol BRI 3RRh&G 8220 d: o%iﬁll'é a0 defor example

b ues of the term' heterocyclyl re nor
ydr%% icoby obromyiRy splphyids, iphipspjbric, |mﬂwreac%caspmair mﬁlelb héid, In

addltioﬁ‘ées'&ﬁélﬂé‘ pﬁ’mﬂ%@&ﬁ{cur a?&oéptahlg ﬁ%l‘? Jiz? E%}r—iﬁl of %]?qr %ggr{tlon which is

saturated or unsa
sufﬁm@ﬂbracmilmg ab atialiGnetaloas, fof cxiilba Q&dlhﬁéb‘itpof?@ﬁuﬁtsgﬁ‘ dnSalkaline

f | ph
earth mﬁ?az g@ 5{) LA Ipiee gagggm cﬁg@g%ngéulggﬁ%gaggmp&mn@b mr a salt with an
orgarkid Base Which affdrids a pﬁﬁfb@%@@ﬁg%%éﬁm% Q’tlognpfqr Shall np§ a sa% with

-C(O-and a ring su t om-*may
methygmitics dighethy14roingm tntrEﬂsqmmmd,qsperawmAm@ﬁsdzmwl yl" is a

rat artially saturated or unsaturated, nono or
tris- (%ﬁ‘%&% e?’yll?grl'“beon ring that contains 3-12 atons;
V\:ﬂ&ih@ulal 1@ motddhatGhe bkﬁnﬁ(ﬁﬁld@ QfahfP litfis BGve iRl %%% a?Xe 8f existing

C(O-. Particularly "carbocycly 'S a nonocy

in dlf{bireﬁ;é IeseRRISE Airpiuss and dua therempouwadshilaiyel herein ilnﬂmde all possible
Sui tabl e val ues far

resonﬁa?:@ts ?,yfgn 9){%9% gét?c i(:’spxgﬁlfso%sﬁteremsomers and geometric isomers

car ocyc
and all tautomeric forms of the compounds of the formula @.
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cycl obutyl, 1-oxocycl opentyl, cycl opentyl,

cycl opentenyl, cycl ohexyl, cycl ohexenyl, phenyl, 25
wonapéredrydo, tetralinyl, indanyl or 1-oxoindanylpcTitgzo06/000513

term"Cmn" or "Cm" group”™-24sed al one or as a prefiXx,

refers to any group having in to n carbon atons. The

t €1t al8fol HeNAldbiktovd Rdt Iobi#dif SompiliRhs Of 2 BhhiE (D 2af RSt in

structures, or nolecules that “are substituted’an
solvatertbasevelhatt unsplyatied formsbwich asy fekxat@lephy dratdformsolt is to be

"Ci . Bal kanoyl oxy" 1S acet oxy. of
undersgpodfpiS B0 B BBt Sk AR ek bony!
Formukhkiexycar bonyl , et hoxycarbonyl, n- and

t-bufoxycarbonyl. Exanples of "Cl_6al koxy" include

G Camprindy of the mReserbinyentiontrhayxbe, adminisieyedarally: mepeoseyal, buccal,

. i m.Ro" include G .4al k I M Nno
e SRRE i AR MR d5uptagadn s uebt,
topicBIGY,/ifdtAi2041, BfipdionelilgPiyrathoriRialf dinbk Gduylly Népidurally,
. '?éaqgl es of "C 6al kanoyl am no" i ncl ude fornmam do,
mtratheeallypinirgestpropraneuamly and hioinectioninte thegeints.

" " i i | . .

T er el el f i pbfg Wl of e s, e
and weightydfdid piient/dnd athdryfhcons plbh{]g/lly, cdmislyied&!yd%}e attending physician,
Whexféetq | S]:’_jllhg g%%gwgﬁ)%@{%hﬁ% anéof WCI gxlr %ls tghréln(l)ost %Ep%‘lj}lojr?ﬁe fora
particdfhr @bty | sul phonyl am no" i nclude nethyl sul phonyl am no

and et hyl sul phsu%honyl am no. Exanpl es of
" ghn gHpibiapIount el engepatind 98 theqmesght inperdiondonyliseam therapy of

f "N (C.| ,-6al kyl.) am no", ;i ncl.ude
cnc St g B SCBI f orog S EPABL E r,
et S e i A B, . e
in PaHFﬁté;Q{ifgéml@ s-ofgagceythaisk ofjgeting¥asé - pr openy! .

o GRt0 pif E2 a] AKlach{ ofl B oo o R ption,

inert gybarmeqentieailyl arsapttatiiacanyibrs zanl béVeiletr kylid sulidquid fayid form

Pfepq%ﬁ?(ﬁ?r}%hﬁqilé‘gﬂﬂw%{ﬁ(, %@iﬁ%%@pgﬁ 32 E%Ja'n&rég‘,ré‘é slules?cr:e&:hets, and
suppdbifories.hy! ) - N (et hyl ) sul phanoyl . Exanpl es of |

"N-(Cl1, 6al kyl ) carbanoyl " are N-(Cl.4alkyl)carbanoyl,
mef sgkdparreceands e onmeresublaned, e banglso adbaa dphieys, flavoring

f 1 | I rhanpyl.” -are . . .
sgenfy St S 1 op R ok AR g et igetingesents
can aisetteydnafhbysalting aatdiany! . "RP or "rt" means room

t erature. A suitable pharmaceutically acceptable

s &t POgdeLs, g’&r?ﬁ%’ﬁéﬁ piingly, dividagselif owhicl is ingmixgra mithghe finely
o o hatl . _ avent | .
cividil e oR bl T, B BV URRAG S S L Rkl having
the neesisshry btidiriggmoseati¢s inistitnblé propentianmp hed canpadctedrig ditd shaps and size
desi o(ilgani c acid, for exanple hydrochloric, hydrobrom c,
SSUEUI phuri c, phosphoric, trifluoroacetic, citric or

e Sipperading supgdsitory 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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addition a suitable pharmaceutically acceptable salt

of a conpound of the invention which is sufficiently
waeoodiog7sse an al kali nmetal salt, for exanple 39@19@13%/000513

or potassiumsalt, an al kali2se earth netal salt, for

exanpl e a cal ci um or magnesium salt, an amoni um salt

Or Saitdbdd darMérk 'ihc‘MHe%ﬁa%%%ﬁlgl SrtPSR, f@[?%l% h%l?gg%g%rg g ’cagca lagtose,

physi ol ogi cal | y-accept a cation,
Sugafyipeptin, dexirig) sarcharagdeanth, ydtiayticaBuloe, b@tﬁﬁrﬁ)&hﬁa@k{ﬂﬁethyl cellulose, a

n hol tris-(2-hydroxyethyl)ani ne.
lowﬁﬁﬁﬁﬁxdg%cgnﬁéﬁ Cﬂfz‘{s?’ﬁ(ﬁe conpounds clainmed in this
i nS@né bbihe 6@ 6@9.1@*@&‘& L f ; :
resonance Struct ures g?gethuglb%lﬁg)nc%@ca?agl %??&gu%%altswnh

unds
Varioys ot g Gand, prganic ac1§;3)gg]i tisises aIﬁQ:ucIESHMB arcAsewithiatihd &9pe of this

inverth. BXAMbELRED 584 agglﬁpp S at elE. ﬁ?c(rgtea?elo ;glglg.{gfs aa?sglg)ate, benzoate,

geonetric Isonmers an

benzmmﬂmmths bizbrbohste f ke b }ate ROG¢D
2006/ 000515, - 24 11 PE a\e?g%to 52 Smckbri o, choline,

citrafpyE1oBER arpRpseihplenestiamine, ¢tb¢nmlltlﬁ)n@te) fiwamale;glataria,

B LA, 2Tb U SHOBAIRRAS BobBhifRe, HkahohE: isiortaide,
hydrqbemideysrdroiodide iguinpyasdmta dctAe)Ghal5e) HAeRE, theth#fesulfonate,

ounds of the present i nvent i on may
meglg‘gﬁgu%?ﬁﬁ’lﬁ@?’?amgo% % Piirgle, Ogplatey Pamogsy @@%ﬁmfatemd@nwabetate
phosptes, dlphosghaey] fictadd) p Na!h'ié‘&;r%ﬁ&?a‘?@ ’qu“U lkeﬁﬁyf’é , dtearate, succinate,

i ntranuscul ar fy Subcut a oprca
sulfamgte, giasiate.sul ﬂtﬁtﬁﬁm’m rtmswlaea(p-mluenmuﬂfehi’tey, &@ﬂhﬂirbééetate and
%
undedAEIERENEL o) b s M AL naotive

and ppassitms salf) &lkdbﬁea@@thvméthl saﬁzp m RN BuH O GuR and d maggesium
age

n, the severity of the disease,

salts, ;ﬂgg ni,strat.
» SHE Wit iepnig Pases sushuas dinitelatisdylominsrsatts di-orethybar glatdnyine, and

sl SRS S g 00, NS G S o o

nitrogepgongininggprppmapbe qaernized mmtsfuelu E@ntéh’%t 1090k alkfhalides, such
of the present

as meftyl b s u”@sbél?xlrballﬁ%%ngﬁﬁwgﬁulfaé%m&@rdlmgthah disthylrsibutyl;

diamyd whifated; dhainHaliBéOR
e ?gic%ed o (0t 1%'&1%2% | é% f aI?Tda steqryl balides; aralkyl
hahde%% Bromidman others. Igomw;mmmmm@mmawembm BB ke
toms of cancer the
prefer?{ds ElﬂlJuEH gtﬁ?r rs_]elgl% wage?élkg Eﬁg%}nﬁﬁlaﬂ%pqﬂggﬁmé@q product.

C dhp snitstmagzrbb formed b Sorﬁ@ﬂ‘@&ia[lﬁféaﬂ st o3 b'y'?&%rt}h% 9‘[\:-: free base

ceutically acceptable carriérs ca

rt
form ¢ gﬁodﬁgm e QTineRIF QAUiKpleRig of memppmpaparaatd femsolvent or
medluhﬂfﬁ' Wisieh RRWIR 'issmsc;lﬁﬂk: 33 38 a%ﬁr@gt s%' lg.ﬁe \érgtre? r\]:vliucﬁ-l 1s removed in

gsul es, cachets, supp05|
vacuo or by freeze drying or by exchangmg the anions of an existing salt for another anion on

a suitable ion-exchange resin.

In order to use a compound of the formula (I) 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)

BTN
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A solid carrier can be one or nore substance, which
may al so act as diluents, flavoring agents,
wombste7iozer s, | ubricants, suspendi ng agents, pTRCE86/000513
or tablet disintegrating agé@fts; it can also be an
encapsul ating material. In powders, the carrier is a
with, fonB @k ¥nogd t it
D o] R R0l np s Sl I lnchufy BALO bl s onditions
refefl‘&dﬁ@h@emonponent |s m xed with the carrier having the

e |nd| rtles [ ujt ab ortlons
FHERBRN bR R SRRA b S R PlaBioR bEheiab i Component
ora Iﬂbﬁﬁﬁehﬁ@lﬁmmﬂl@éaﬁ WIl'R PBarhae&ficaRy hQWhiaBlelchRthr B example
such as a mxture of fatty acid glycerides and cocoa

this ipypntigh may beifpwrulated be encantiknaven nche we inte thedditeof, fmsexample
table®d] fa{ﬁ?ﬁl@ﬁ Ao hddGE St Bl §09ut? S gu%ger{?% eggﬂ.?@%s' E{?If,ing omtments gels,

geneou

nasalcspra\ye,rsupptisﬂoﬁes; ﬁdelljﬂﬂlﬁdecﬂplﬁimﬁré oVefosols d¥@@buldlf for inhalation,
f50| i dif V\Q 2006/ 087530 -25- PCT/ GBZOO6/ 000513
and pareppdl vt U pieng PR AR FRER AR @i B im} sterile aqueous or

oily %ﬁﬁﬁ%bﬁiﬁsﬁéﬁﬂfn@%ﬁsteﬁ@e?nul%@ﬁst ose, sugar, pectin,
dextrin arch, tragacant met hyl cel | ul ose, sodi um

C g{plqmﬂ)fmn byhpesdtidnslimdede ﬂ)lutiom\;-mqtdnsmgs wad emalstoma, Sterile water

tt f th d f.th
or v s e R gt SOt B B E CORPPGRIITRY SAPPRioRet o o
exampmmiqmd ﬁi@?ﬁéﬁbrﬁ samol@fcg weﬁte@alaqﬁmﬁ&?at&ﬁsmumnﬁﬁ%m can

salts are also within the sScope of this I nventi on.
also hedarpnlated dn s@u&m mciqueeusgioliethylensl dlcol salitinte Amuetustselutions for

benzenesul f onat e
oral e@l C%?%%tiﬂo&ac%ﬁ% gtqag]cﬁgsgﬁ 31}%{]’18 acti ermogfnré} in Water and adding
suitalla n@]bm ﬂﬁmﬁig&;geﬁ@ odtatikzers, @hd ﬂﬁ&l@m:@é?b@cﬁ axXMdsired. Aqueous

sul fa yl enedi am ne,. et hanesul fonat e,
SuSpenSioys @ra gwaaa%@ade Ryt iensring therfelysdividad agtive component in
watelz‘c'o 1O¥PA biél:cﬁiélrﬁﬁ I%Bcwfsq{é@ﬂglﬁstyg thell& g&tgg 38 ns, methyl
rom de r

rochl ori de ol 0
cellu]hyzj lsgdgymmadmxgmeﬂa*& Cdméosena:ldalthaer srmieﬁéﬂng agents known to the

megl um ne, 2-napht hal enesul f onat e,

uI f
phan%acte}ltg‘faz gafq'é’fléﬁ pampat e, persul fate, phenyl acetate,
phitRihairRacetiidh 05MPaHiRonsRhs be ifuniPdagdBm. B QRh B8 the

qui nate, salicylate, stearate, succinate, sulfamaté,
compggitipn i dixided inde ppik deses pamt@matgeappr@s‘yiteaq@mmes of the active

e L e ——

discrete qadmtﬁmh bEths pedpassionq (fmumanipﬂd, PhekdteliTatlod, PehASs hthpowders in
alts, I|ne earth netal salts such as al um num

vials eawepwsa e pig Aesses fermsganyalso beg Qa@sw,tqachﬂtgaﬁabietb@g@sor it can
be thésigﬂoﬁﬁtéihﬁﬁsér%@%ﬁny l)Pfﬂegéepc?%E%%eﬁ fodidTet hyl - D- gl ucani ne,
Ol

salts wth no aci as arginine, |ysine,

Combinatioh§ ne, and so forth. Al so, basic

nl}fgﬁoaggln COﬂt a| meggg%lrgﬂ%ﬂy}‘el%éqaygggu terni ze tﬁ%‘@mpr may

1ed, t
o e A 88 s

chemp@ﬁgﬂpﬁh%mh ptheraps mady ineludeond or henerof ke fajlowiigydategodes of
anti-tiGAf enfid! | des: aral kyl

@ 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




10

15

20

25

30

hal i des |i ke benzyl brom de and others. Non-toxic
physi ol ogi cal | y-acceptable salts are preferred,
wa@bdobosgbe ot her salts are al so useful, such aspdmGB2006/000513
isolating or purifying the -®7oduct. The salts may be
formed by conventional neans, such as by reacting the
exanfpl&gntiTaBfes shalf 49 af aﬂ[}% ke Wi, ; .
eﬂ(lqui val entsg of thé{)r prnlgg?llgg%e aci grol(ﬁga%g%ég?@\%ﬁ?, rg}tﬁrexed,
methpiexaselicyipsing avtbindsidenad dpttoxjsrea)) sntituidber amibidties &or example
| vent,.such. as water, which is.renpved in vacuo or by
anth3VelSR R iR e Rl i (oG v, S ORECIot SIRADicin, idarubicin,
mito@ybiatC,lacS@hydi® inPRRhREy R Mt n{) i
I on- exchange 3Fe_s,i n. In _oryél"g_irj to usemgg%gé fgﬁ%%m&le}”ﬁ%a
alkalpigls hilse yincriytings viablstineraindesineaid yinaretbipt skl texaids like taxol and

r.eqf t.he eutic treatnen i pcl udi n, .
taxolo o Horl e AORARS Ut SririR P booalyngine 3B etoposide and
tenipbsit® asosatrine, fopoRiaidd/cadnghattaied i n accordance with
... Standard pharnmaceutical practice as a pharnaceuti cal
() ¢ opsentaticiagants spehasamtiestrogensi(frs esampleardexifin, tonemifene,

lrs ' ' conposjtio of
o O ol Ao e DB HobyiB TR Bl B Psepote
fulvegtsint) antendogshy (for examplehichlatamide, Wt2006/HRERSe and cyproterone
t?éq:Tﬁg%’;IOO(?/ OOOSB&@‘FHZ-@ wth, one or nore i
Al TR C o RFORSHS o agenigts (fopexamnle saserali, Maroselin and
buse®BAE pfict &8 shs bedd gy 1 m

Bt L R gk ) Al Tt (18 Phompte

as anp$ieozalet letrezal g rpoazete andexemeping) and Rlitbinad IS5 B EIaPhNEh as
& %a.l t wth a pharmaceutically acceptable carrier. For
masiEBidiol e 5 this invention nay be fornul ated by means
iif) Kneftswhidt@hitcah i inase inhibi
(, ) tabl ets, capsul es, ‘E%gﬁlté%ﬁ?&glﬁ @8?%?]&5%% H%@@%O%mase inhibitors
like marispestadiend inhititars of wokinasr Masmsnogenctieatvsrecembisfimetion);

(iv) gg@?gigﬁlg rogéf’dﬁ’gg Egﬁcgr?}ltgaiob?%r ﬁ%&lg}qﬁllfe?égﬂ{ L\ék%%gr§1g¥ﬁgé grogvrth factor
antibpdies gtevthlfadiserebdpiod antibddled (o XuRPRUSe ahtlblRIUSEHE!
or IEEEISI on) sterjle agueous or o0ily solutions or

trast @iy RASTHFI T Sicihe Pl Snebrsly cebiimeuiGRBr formesyl
transfeP¥P itibit R %ﬂ(l‘grgilﬁlg Rﬂﬁsé%ﬁfg&% tsérlrillfezr neso'n?ng:f]kéfn%fg ?;g%l?itors, for

emul si ons. e wat e opy

exampls| inhibisers of thet dpadeamtl grewtofapon frhsilyifyr GAMPRNEGPREEMAS tyrosine

: -example of liquid preparations suitable for
kmasgg}héﬁfoéggl}c‘ﬁfam ni stration. Liquid conpositions can

E-@ahm-mufoﬂfpmehﬁ;-eqnétno;gpds.@-mpﬂdmga@gg9,5@?@;15%%%5&%

gl.]%/ﬂcol sol uti on. Aqueous sol ution
(sefitindri A 131 $30)1 Mri3-ethynplehpmd 6.7 dus(Bymetheyethokylyuiriagolin-4-amine

(erlotBff [ ﬁ"ﬁm ent in water and adding 15 suitable
col’orant’s; avoring agents, stabilizers, and

6-acrylainddoeNHBghigeat Sudsplitsi) 70 -mAPHERESHroSHAS 'eﬁé-atf ine (CI
e

1033 By GETBIR FHBIRES phine mltals-deoiye SO ctor o s ond o example
in}ﬁbﬂr?gts ﬁg?@'heﬁﬁs&w@&mﬁ WcRd: iy heti ¢ guns, resins,

(v)  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




10

15

20

25

30

cel l ul ose, sodi um car boxynet hyl cellul ose, and ot her
suspendi ng agents known to the pharmaceuti cal
wd moereg7ato on art. 20 The pharnmaceuti cal conpoSiCGIIGBm®06/000513
can be in unit dosage form-3&- such form the
conmposition is divided into unit doses containing
comBARRIIS Biak Yofk BH8MEF tb&RnRns(RE 2&h) dl%?moﬁﬁ’&@ HHBtors Ef‘ﬁtegrm
unit dosage f'ormcan be a package preepar at i on,
avBpauictige anbarigiostating,  di screte quantities of the
ions,, for exa cketed t blets apsul es,

pr epar
(VD) anH SﬁB%Bgﬁugagng aggnty su |as Qﬁ%@{ﬂt@gatm @sclosed in
Intera@fi SRt PieAt @9};1&%@%@%/@2168%6@/49524 %%b/zhgéf,hﬁefge

or it can appropri ate number 6f any o
01/9224 30 d210d# 34 and BEND2/H821%ns The anti - cancer

tretment def.i n herenrm i ed as _a sole
oD BT RTRES® T GALE CiPTe whih Bt A2 8% s intpd above,
sucthstSISE‘ZSOBVQﬂéﬂtpﬁs aﬁ@ﬁéﬁ?é?tl onal surgery or radiotherapy

or chenot herapy. Such chenot herapy may i ncl ude one or

(viiihpgenegherapwaprspaches iesleding fuekeuplsappachesito tapiasaaberrant genes

rat l.ast i
su 38Ry b5 o PlBa b ER0 LR GBEPR A5 L5 -
ther@gr@ hpprsachbkyticatak Hgsagsing sytofias dexnainmeethyhfidiab &fdae or a bacterial
bopl ati n, éd ophgospham de, njtrogen nustard,

USIRSE Sy merng ARPROREHSS to mgeaﬁqowéﬁnuﬁ race o elsumatharypy or
radl&ﬂérhﬁgﬁglﬁﬁ% WhBs d%d(%qum&%&?%ﬁé PCT/ G112006/ 000513

7/ éxanpl e anti tes s toropyrim dines |ike
(ix) 5- hhmunaﬂhtrapy hppma:bhtsa aafluding fcalekamp]emehvo and in-vivo approaches to

.___nethotrexate t rabi nosi de and hydr gx ur
inordhS R PR RO RS SteLen BRI ek SRt EsBy s P g tokines such
as inkdrieQkiadY, iAEHSIEh 4 B Q@ﬁ%’l@bﬁe—nﬁ@i‘dﬂhﬂ@ &1hy HRMAHRCEor,

epirubicin, idarubicin, ‘mtonycCin-C, dactl nonyci n and
apprpgahRy rdeetaaye T-all ﬁmrgntapprcaghﬂstlgmeﬂmS%x‘@dmuuﬂ nels sBich as

i s T TR N
and amm@mmﬂgmi-ﬂﬁbtﬁm antsbddieal alrkanpl e

epi pod | 1 ot oxi ns Ilke et oposj de and tenipos|de,
®) 3 &6 %é%elﬂfd‘ﬁwg}p uehpg: @gﬁ%@%}hﬁ@g@,@r@teﬁome inhibitors (inchiding

bort&z)ﬁhﬁ’@t Bbir&Res (ntssm§ %o&sacfdgt gﬁﬁh&@ %-gfenﬁlh%t | RLIMTA,

tanoxXifen, toremfene ene oxi fene an
Cep}h&b@iﬁ&mmlhrbdem(ﬁ%éﬁl amt@BPfﬁSGE,cnm-Tﬂ{glrlaahMGF (ﬂcmbclona.l

L O T T M P
G(D2r@bAddnal kifBdds lﬂﬁé}%ﬁw&h or Q/Ethéii'ﬂ%'fhnw&ﬁlﬁc&gzﬁige colony-

exanpl e goserelin, l'euprorelin and buSerelin

Sflm}é‘ﬁ%%@?@g EFM-CRE) f@b@aﬁ?ﬂ @hqms@l@gmml acet ate),
{
eS8 S i b tSer N e BYATPY Sy SR TRMIBROUT soapntiat o
sepafwe dethycofabe nﬁl&kﬁhuﬂ&omfabﬂi@ﬁd @thél@eatment. Such combination products

employ 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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15 (iii) agents which inhibit cancer cell invasion

(for exanple netall oproteinase inhibitors 1|ike
woupteraasBat and i nhibitors of urokinase pl asm ROHER2006/000513

activator receptor function}29¢iv) inhibitors of

growm h factor function, for exanple such inhibitors

synthed¥eddsing thvidatiods H%crib%ﬁél@@?ﬁo%&?%ﬁﬁ%){ﬁ}ﬁg?%tk*rgerthods known in the

receggtor ant i bodi es (for exanp e
art of sy nihejiR oreanie shemigivn or [vakiatiums thendcd asappretiateddytthordRbied in the

o oA TR AR Lo 0t

hererearicherebip fiefioisted in@se ehthdiyohy QfSenckor exanpl e
[ ngj bitors of the epidermal growth factor famly (for
ex #ﬁlné"%@ﬁpp‘éﬁﬁsb o phprraadenticallyiaceeptabiandrilts itcnees, Sfithis invention

e SR e b st o rhaia deibesderoin e reationsre

perfﬁmmdxy %schﬂubmtla z%prbprliaﬁe gﬁ‘ﬂ%l ge_ag%-g:@ fahc% iﬁﬁ{eﬂaltsﬁé@t%%%)and are suitable for
-et hvn e - - bi s(2- met hoxyet hoxy) qui nazol I n

the q%g%ﬁpﬁ% n.s%gpn(geq?%sgeflnzﬁ@p, indje c}qux)iptmmé)f the sy¥1th%tic methods described

belo®r, &G$ W’ﬂrﬂ@rs%‘oﬁ 3ndt i 1 agp'o%écf }e%@o%p%g%}s} ?chlg’dlg&p g}?PB%LcI)f solvent,

nopr opoxy) qui nazol 1 n- m ne
reactipthatplospliese, aactite tqnhperaivet ddetion/eftthg epiithehbg&idRorkup

] far e le..inhibitors of the hepatocyte
prock@ifte re XM schilo pE HRY Dol St o st iemoniieh Sheokd b readily
recogitizédipsenadiil Gl ih My i, 1t & ] .

endoﬁlﬁgééeic% _36 'gir)é)vvt ht 1f 2@?%%68% %(rn?é;%(aﬁne'gjlqg t@%aert of organic
synthgss; thaf &io TReEN} Qi varidus pgritoms f fhechalecidinubiddy
ks [ .. CONPOoU uch.as those .
compACH i el AR N o IR Suck st lioes e wepstiuents,

which At QaBQEibIAGVEIY 1H3GeRHon VB2 HaPbeRddi _ .
30 PCT/ GB2006/ 000513 q%%‘%gﬁén(% skilled in

nd 2006/ 087
thea%t‘?é‘fl R FYERRg SRy DEUSes (for exanpl e |inoni de,
Examplisbi tors of integrin (xv(33 function and

an’ﬂ%ﬁ?‘s’t atin), (vi) vascular damagi ng agents such as

Co it @ ergtoarvitl naw bnBirtbengesaritetd witlsiefeased th the following illustrative

- onal. Pat ent li cati ons WD 99/ 02166, WD
exa%%gg’g‘%h’%eﬁ‘o*?%i‘g%@? '5 01/ 92224, WD 02/ 04434 and
WO 02 AQr j i td i
( iy@24t8res G diyerAi degé@§ eclkhs &n! @%%gatfo;ﬁg ?%gﬁfa{g%ls%qt at room

those which are directed to the targ
suc h ‘Rparaipss oy gpbiend femaperatuteathating insamsss; of (18125 9C; gene

fiper ; i.nGl udi f.or exanpl e approaches .

(ltj; r gp;i ace g@@??ﬁ%{e dgr %ﬁé’ ? & %ﬁlg firous mé‘ﬁg%)sﬁ% F‘ﬁ%g§ ypporation of
o (D 10 Lhor aoy). bt oathaa S omPolaR i der3OHUEE pressure
cyt og‘f'ﬁ§ 38%&&2?@% %%&Pﬁ@“ﬁf# ABBRtof0 %Csbact eri al
ifih t I el:BfhdtdpRRy BNEKER 0 ingreas

(lp?at ient tolerance to & em@%@?g‘%@i{ﬁn gl‘rﬁ%ge tﬁ&%ﬁv
suchchremetoigraphp (THC) wes sdrried eutgerslidalel plasks;

 (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;

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

and/or mass spectra data;
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(i x) i munot herapy approaches, including for exanple
ex-vivo and in-vivo approaches to increase the

wO mowosTgeni city of patient tunour cells, such EI/GB2006/000513
transfection with cytokines3uch 15 as interleukin 2
interleukin 4 or granul ocyte-nacrophage col ony
(si)i mytieidd arg gfvaa for illu@RRioA dalemdlaPe AQGEEASA1lY 11&RE Which can be
aner gy, .approaches using transfected i nmune cells such

as &i(?%aéw&drw-f%lh%ﬁ% prsesdlevelapment; prepaptiens wigrp repeated 3 more

usi n%ﬁ%ﬁa‘i"%@?é lil%&'Sf ected tunmour cell lines and
approaches using anti-idiotypic antibodies; and (x)

(vitherwltengitenpNMR gt iein thefirmcifiglta daueRE RafR Weagnostic protons,
proteasone inhibitgors (including 20 bort_ezomgg i
i sot EEtSPAR PRIt perIngiien (e selrive s tetyamethelsilane (TMES) as an internal

reve PR a=Nresten . on' i .
b e etk o300 Mide iy BERGU PR SflBRe statege
(widih o chemizk] syantolsileae deir usankgatadhgsadi at i on t her apy
hth | - met ai odobenzyl guani di ne, (1311-M BG), anti -
) Do st aRi AT SRR FOUOYmE hEvaRy (Wi FrB8. wi  hou
(9 anyhORYbRIHFHDLARNARASs RAlWn usdd mul ating factor
(G CSF) fol I'owi ng chenot herapy. 25 Such conj oi nt
treat meRiOAmy be achi esthyl dogtateay of the simul t aneous,
sequentfi HOr Sseparat %1 dosi ng of the individual
conmponent’s  of the treat >, Such conbi nati on products
enpl oy THE conpounds ogtrdiideofirament i on, or
phar rraclS ically acceptable salts thereof, wthin the
dosage ]:éﬂ%e descri bedliisep@pyisiianinand t he ot her
phar macgbical | y-acti ve.a Ian‘ﬁi thin its approved
dosage range. 30 Synthesis e compounds, or
phar macieGM cal | y accepdielidbensshdns. t her eof , of the
present invention can be prepared in a nunber of ways
wel | known to one skilled in the art of organic
ExarfigRtihesi s.  The conpounds, or pharmaceutically
accept able salts thereof, of the present invention can
3 Il Oehmy oy i 2 A% BN I6? B H1 amiridi€s(4z ed
' t hods descri bed bel ow, together with
%@Mt hods known in the art of synthetic
or@anﬁkmabﬂ)-Qt-[ISyanﬁﬁb—W(_atdy@IdinﬁlilHeﬁﬁ@ibl-@?lanﬁno)-ﬁ—
aﬁgr.ec ,atzga by ose skilled in the art. Such nethods
methy RYFisin-Znyleminol- e yaropteanetbanal RYsthod d6c9 5 lgefl § mmol) and
formBaldMY aclate S £NENEERHIF RO (/B‘ﬁé@ s ;’I&Eﬁe&‘% %B}éx for 12 hours. The

incorporated I1h their ‘entiret ef'éerence.
reactippweds thonpooendsitedp dispiieedhind@Oli (Ganly, aad eephalolgh sahfatd

eS0T oS e R e T, mGoontentaed. The
resul iBASIHAONS (Rkified BY %Bﬁhﬁ?dnélﬁatégxlaﬁf‘?g edpcﬁp;queeg 256 §fto give the

t he reagoents and materials enplo and are sulita

title qogrpounth 0.1k &riSPor NMR ¢HY MEIzZnGDePDR 8138ds, IS B.A61TH 3 (ne 2H),

P06 PV 8 S DTS P AR 2 o5

(m, 1D M 0-1 D8Ym, RHY,) 0/80-075 ¢ HE MSE: SALy.emd3; F%Qnazqmﬂ]o A94,

at nosphere, reaction tenperature, duration of
experi ment and wor kup

Examples 2-8
Following a similar procedure to Example 1, the following compounds were
synthesized from a snitable amino-pyrimidine by treatment with formamidine acetate (or

acetamidine hydrochloride for Example 6).



procedures, are chosen to be the conditions standard

for that reaction, which should be readily recognized
W(by(](mme'}'ssd(l [led in the art. It is understood bﬁc*ﬂ&ﬁzooswuosn

skilled in the art of organi3l- synthesis that the

functionality present on various port| ons of the

Exr ll.'lﬁldTUS[ pe C w ote—wrthr—ttre—t cagcuto el
react ons_proposed. restrictions to the SM
2 qUpStCydembpyl-1Ep. Whi ofy !
rgggt i %n@gogjal tions ﬁﬁﬁ%g?:ﬁg%ﬁq ZHJ‘% ?Wj lone Method
Azl YR-NGS)r t | emdlH), bévr(at = mﬁmmenmm, 71096, bled1
3 The urt her
& Aot AR L1 | A G b 15 0 R AR er b, e
¢ REhplres2amindi ch, Jsllse:§§ 1shat e @t hﬁle se: 20 (i)
f-emperat- ures—at-e i /en 1N (‘]PGYPPS | S1 US (C)
3 CEM?B‘%@ are carr| &d7éu 2H), 1:dofm, 2FBNHey &nutig), 0163 | Method
1
E’gh’é’gm c goi u ogﬁlﬁ—iré%r( &ﬁb\ﬁz"w’@vﬁ@@ ‘Zgg?m 42
hQHtpmmeE fate;, Ep3ARI4BtERRIDSf7. 6@)(]9@1};)’%03} Wels
ried cbu u3| ng a ar)i evaporator under re
g e - 30 ’?r‘g{;-l@ aﬂﬁ)tenperature of
Jﬁubﬁpﬁ&ygeth%ﬁol(l iif) chromat ography means fl ash

Chr omat ography on shilica gel; thin |ayer
4 ﬂﬂéﬁlcb@f‘a%’hﬂlﬂ( TLc\ 0. mgn,cm): 089 (ﬁygﬁ?m 56 [thCANO850 | Method
n 0

h
bRE: 3d§'lﬁ}‘3ﬁ‘t?: or @Fﬁ%gﬁflggﬁga&&{[ﬁ;/%%g?g | 43

5 fle6obOBHDMH-HlGh- I\/E)z}@)nd QBCY '1Prz,r SRS 185 % A 4Tk, ©

lustration only; |nél

Ial@ﬁeactory pr ot on Huﬂ(eal'mmgnetl c resonance (NWR)
\AD 2006/087530

T TR o oy Fipas it Igflgn #0158 | Mhod
Mrammaﬂm[(@nw- r(ﬂu aEs, 5104 (BSCAIEA! s' hﬁgﬁgmd 44

obt ai ned ent process

p&e%“aqrglt’l?eé‘ﬁ Letlpgle re?éﬁa?gﬂ (inf ZHhﬂe‘ZS (l’ma‘s eIrH)aS 3%ds 1H),

" i) wheg ata.is in the form of

eliﬂgﬁgg ?Jlﬁéi\sﬁbfgr mzlrkor %i gg}‘lglg%g &?Qtons 5 gi ven [n

6 rﬁr(ft Cyelopropyl-iBn ( pEADAIY! avngﬁ ), toejsr(fm‘gsg 13 e Method
ne

determi

BB UL oror b8 e . Ec0 Ty 5 ooaan ity |41

S(Wﬂiﬂilrg%l{]éﬁ?ﬂgeﬂz} ARRL | iRy KD BYS P 179) 6 861 gt bab
fféﬁhblv\?ﬁigmab@rew at |(mn§Hm3v59 C@;EHE) us$gd:(br s, 1H)

amine

O'
<

u—rﬁ

7 | (2R)-2-(4-Fluorophenyl)- | (400 MHz) 12.68 (s, 1H), 8.70 (s, 1H), 8.40 (s, | Method

2-(9-(5-methyl-1H- 1H), 7.61 (b, 1H), 7.46 (m, 2H), 7.12 (m, 2H), |45
pyrazol-3-yl)-9H-purin- | 6.38 (b, 1H), 4.93 (m, 2H), 3.65 (m, 2H), 2.34
2-ylamino)ethano} (s, 3H). MS: Calcd.: 353; Found: [M+H]" 354.

8 | N((S)-1-(4- (400 MHz) 12.57 (s, 1H), 8.70 (s, 1H), 8.39 (s, | Method
Fluorophenyl)ethy1)-9- 1H), 7.92 (b, 1H), 7.44 (m, 2H), 7.09 (m, 2H), |46
{S-isopropoxy-1H- 6.05 (b, 1H), 5.10 (b, 1H), 4.53 (m, 1H), 1.46

pyrazol-3-yI)-OH-purin- | (d, J=6.8 Hz, 3H), 1.40 and 1.35 (d, J=6.0
2-amine Hz, 6H). MS: Caled.: 381; Found: [M+H]* 382,
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10 Et OAc ethyl acetate; EtOH ethanol; THE
tetrahydrofuran; DI EA diisopropylethylamne MOH
wosiobaegyets and 15 DCM di chl or onet hane. Exarrpllqgﬂ(;mmmm)s]g,
(2R) - 2-[9- (5-Cvcl opropyl -1 H32w azol - 3-vl) - 6- net hyl - 9H
purin-2-ylamnol 2 (4 fluorophenyDethanol 20 A

yaire of
__Iﬂ%'? [ 5- am no- 4- ( 5- cycl opropyl -1 H pyrazol - 3-yl am no) -
(2R)R-[3-(5~ Cvciopropvl—lH—pvrazol 3-yD-7-methyl-3H-1,2.3triazolo[4,5-d]pyrimidin-5-
et h 4erI m d| Ny 2 atm noj - 2- (4-f1 uor ophenyl ) et hanol
L 8 mml) and formam di ne acetate

(018 a@oluﬁo@o @- 5—5}1’1@0 t%— —gﬁ%%ﬂ -1 glafx%ﬁd)-l@s

for 12 hours reacti entr
methylpysigidiack- y}anmz( sbﬂmrppheawbeﬂmm éMlettiokdH0s A118p 20 4tmmol) in

sl e B8 L IR ST Vi 002
0.47 sghold1 ‘ﬁﬂfﬂzpli i $35 €0, The ERHeHRy-E RI10WRE RO tﬁ‘g&yan(ﬂag‘MonaI 5 minutes,

MeOH = 20: to give the title conpoun
treategbwith watar (1 Qmad)) extEoRARyitEDEM (3x 25 H)). The éﬁgaﬁloﬁllﬁye(rnﬂfas

washl%ggmths,sgg.\gﬁgg Iﬁglzl{lfgn sgﬁbt'_{)oh é? %1512L1A) érsxéds ﬁpefefsgélo cPig oz a%qqi} The
resulﬂlh‘& solild \ir@&r Iiurﬁ&d( coﬁiﬂ}n cﬁo&@to@rafﬁy (DCM’Z "ﬂ/[eO'l@r- 3641 )th give the

npl es 2- | ow ng

ttle Gmpqual (e,aéee%ﬁm NNREAUMIES CTOR 4647 6aimgatD, 7.06-7.01 (m,
R N i RS e )

L11{1d18 (na@H)a(hBﬁ-DrV@ (hy aﬂc)d’l?ISocalde.. Bot; Hosadaher18) 3900
2006/ 087530 PCT/ GB2006/ 000513 -31 Ex Conpound NVMR SM

2 9-(5-Cyclopropyl-iH 0.77 (m 2||—|)3 1|)02Ng{n(1§;—|)1

m 3H) 1.98 Method pyrazo y -
Exarhpfeal , 1H) 630 (m 114), 7.09 (m 41
DH-(4 y )2} ‘ AR

“( -! I , 1 9H— 2amne868 (slH),
MM% SH)(ZR) 2- ?Fgl?s 0.77 (m 2H) 1.04 (m

2HF'o a 3019801 oF (S} (5%;;613@@5;1393 pyrafmg-s-yl) -N- Y H§4- 6 20

I
ﬂuor%l;?elngﬁﬁtgyl)-jpjggm@merﬁé%-tgaéqmge (Q’E?t}pglrs - Ong, 9.Hmmyl) &Baquepus acetic
acid @5}%, 3 %l)%s(smwﬁ addéd an ﬁ;uggus(ﬁaN éggdlutzon (0.008 g, 0.1 mmol, 1 mi 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
NaHCO; solution (50 ml), dried, filtered, and concentrated. The resulting solid was purified
by colummn chromatography (DCM : MeOH = 15 : 1) to give the title compound (0.015 g,
40%). NMR (400 M}z, CD;0D) 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: Caled.: 364; Found: [M+H]" 365.

Example 11
Ethyl 9-( 5-cvclopropvl-1H—pvrazol—3-vl)-2-[(5')-1-( 4-fluorophenvlethylamino}-9 H-purine-6-

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

fluorophenyl)ethylamino]pyrimidine-4-carboxylate (Method 47; 0.6 g, 1.4 mmol) and



10

15

20

25

30

| ]am no}-2-(4- 8.68 (s, 1H), 12.73 (s, 1H)
%/I Lorophenyl )ethanol 4 9-(5-Cyclopropyl-IH 0.71 (m

wakhoso8759¢ (m 2H), 1.96 (m 1H), 4.50 Method periGB2006/000513
pyrazol - 3-yl)-N-(4- (m 2H)-3%. 34 (m 1H), 709?
2H), 7.39 (m 43 fl uorobenzyl) 9H puri n- 7.88

1
fom(aksjﬁd]??—b aéd‘sratg (@3@% of o pyrl‘ %(%ﬁylg ]vi@s he ﬁ? g(} T%Eﬁ %irrﬁ hours.

The Qqqftloqwagﬂ@momtratgd,%d et fesulting residue was dissolved in BtOAc {50 ml)

and g«é{%é Qv1ﬂ133fﬁbrgte@5\%gljcﬁh sohgllgm Qpl ;:\la)u 3}?@,81%@,&12{1&}%; rq.;a-l;l) firied, filtered,
ond Qitpontatell Thovesd s61id %xaé Bﬁnﬁed W%&Z %ﬂro&%} oghithy (CM : MeoH

9H- pur.i n-2- am ne

=203.1) @yr&ﬂ@ﬁﬂ@wmppppd (tmis]g)M)ONMR (400 MHy, CD;GB) 8.8 (s, 1H),

74521@1 (nél z‘iﬁﬁbﬁb-sﬁég&%mp%ﬁé gﬂg; J(z)n? 0§h§118%&4 50 (q,J 72 Hz,
2H), (2410@1 06 CopHEN I SHathy = 17-(BHz, }901 Gy, 9= Ay, ﬁ??%gﬁs.os (m, 2H),
30 neth 9H— puri n- h )
el altdedenliindt 0 T
(ZR) 1&0(48%302?%2%2)6 (2 (9-(5-methyl -1 H 1H), 7.61

_49,_%) 746(m 2H), 712(m 2H) 45
9_5[)(};( -% - H- ). { I

vim&hired. : 353; “Found: [M. +354 8|\I-((S) 1- (4. (4oo
m [ H] (s, 1H), 8.39 (s, Method

Fl%é%ﬁ%ﬁ%ﬁlﬂt%a svyogoprqpy)l 1}#pﬁﬁzc(1t3~y11-|91}[(3)71 644 ( m

ﬂuorgsﬁﬂeroxylz%tgﬁiﬁgﬂo] ?I_%g 6-&?&})' Sﬁg’tﬁ 2B}C()a1f\1/ple 11; 0 03 2, é 069 mmol) in

THF pglm)zms @Fl_ed)to gHgo gﬁ]‘\ﬂgc}( Fgéras slcwf} aﬁldEH Eg@h‘)a ’alu}lgéj%rr?ﬂydnde (1.0

Min E@L nQ%?p malH] 4 egéﬂ"ha@@ﬁ@ﬁﬂﬁ&ﬁé 8@s Ei@?écmmo@@@ Risutes, at

wh1clz Eﬁ}w W E@f%/ g?cgby%rﬁg;'waﬂq_dg«i;} upti |b1113b1mg)stoppﬁé¢m re@fjon was

I
o B Rl o ML . o g

resuh{q_-g)reﬁgtl%wgﬁpwgﬁeﬂ_lvgz Wran elyonyiograpty SPCM oMeBH =d5i: Nd)o give the

title cBBound (0.09 330 NYR (400 E, CCE) 837 S5rERy T ke 2D,
7.03-6.88 (hodf T4 6;320(s.194), 5165452641@1@' DED] al g@mggﬁg% 2 Qﬁb G!a 87-3.85
(m, 1@@ 8&@%2@5 R P ) 1A% o 2H), 0.81- 077(m 2H).
MS: Caled.: 393; Found: [M+H]* 394,

Example 13
3-(5-Cyclopropyl-1H-pyrazol-3-y1)-N-[($)-1-( 4-fluorophenyllethyl]-3 H-imidazo[4.5-
blpyridin-5-amine

A mixture of (S)-N‘?~(5-cyclopropy1-1H~pyrazol-3-y1)—N6 ~[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 NaHCOj3 solution (10
ml) and EtOAc (30 ml). The organic layer was separated, washed with brine (10 ml), and

dried over Na,SO,. The solvent was removed under reduced pressure and the residue was




0.47 mmol, 1 nil H20 at 25 C. The reaction was
allowed to stir for an additional 5 m nutes, treated

woMdobrosy8seer (10 nil), and extracted wth DCM (s XGEMo6/6060513
m ). The organic | ayer was -34ashed wi th saturated

NaHCO3 solution (50 m), dried, filtered, and
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ez, 1§07 78 a2ty 2 s Ll 1. bTb o3, 6 3578L2 8 Séﬁ.])lg, 1H), 6.26

s, 112),@@9@91}19% i, 1 1?111% &%d‘p%%ﬁﬁ %3 1. @4@%&1& 89 (m,

2H). MgﬁmqiﬁazBWdiera@b| 3-yI)-N-[(S)-1-(4- fI uoroph
enyl)ethyfl-3H[1 2 3ltriazolo[4 5-
dl pyrlmd|n 5-amine To a sol ution of
Exarfifles M-265- cycl opr opyl - | H pyrazol - 3-yl ) - N2- [ 1- ( 4-
fIIgcg ophenyl )ethyl ] pyr| m di ne-2,4,5-triam ne (Method
ogpg a gimilappecedirg toyByempls 13cte felloving sempoyrgsgvese

o ot SRS T NSRS R R e

Ex. st |G’oni1§trunan add| ti oONMRAIST nutes, treated Wwth water [ gy
10 M) extracted with DCM (3 x 25 m). The

14 c<)ﬁb(418bllombgml):34 YR Qﬁ)@ MHENE SN, b3 & 2 (a; H), Method

CPTERe Bl e Tlble. 0500 881 i lcn gy |0

cowfmomygrmmqr aﬁpm) ;1 8@z 11=§ 6. 36% t1H)94 (17
the tl e conpound (O. 015 25 409
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2y,
1171 py%ﬁ;é% é’?ﬁ“ sDpogs g Wé rﬁ&i&f“@? dzﬁ%‘l Hy
0. 85 0.80 (m 211346 Calcd.: 364 Found [ MeH] +
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15 o BB Uy oy - 1HAD) MEQ L3585 1B, B8 D47 7 6o Method
(e”)‘dyc Efapwm{nol 9H- W HAG LS, 7.8(RO%Y, 908 A JLBl4TE 950
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AR 6 Ve T e RO vE50067 a0 The.
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G o R SR bl R T Ty
E]iay(uim iwa;mﬁo]lz 5£3®G, lms mm 2H), 506 (@, 4H3¥; 186Ankz,
2-(4-fluorophenyl) 1H), 1.00 (m, 2H), 0.60 (m, 2H). MS: Calcd.:
propane-1,3-diol 408; Found: [M+H]" 409
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[ MkH] + 436. 10 Bxerrebsoddoosis

Exs o’l GbmpBusd et Nyl

(R-cycl opropyl -1

}+Dvrazc§l 3-yl)-2-1(S)-1-(4-

SM

(

c

al
The
i
wa

t
T

rg
M

171 | | foEhshedy) et hyl qa(ﬂﬁmdiéﬁﬁﬁms (2H), 836 BOT]

o‘iYgE?Pf(g)Y!l) l% To
YiraiioWdlymydt i ghe

reaction mxtu

nuf4e8uorgphenyhi ch

Zert]l%&f_lﬁﬁ until bub

ered throl

Fofdhza[432 m ), ap
I.due vvas puri fi
yweidimgS-amipe ¢ o

I(ﬁ (
(3
MIIHMV HHoen, SQPBVWQO émd%}d) ISL&OI’fﬂLIJﬁ:i 8

B s G el . i 6
,pr ritS(s@IdiFstmlE{lHﬁ@lI-E desahysint e

opped. The reaction was
Eﬂb%@ﬁﬂ i Cplod agesiiammi <
rated. The resulting
ed by col Uom chr omat ogr aphy (DCM :

i ve the 20 title conpound (0.09 g,
ol nVal Kol Wille) 7/0 7QQ7Q6(

Method
52

18

34

2
1
1
1.

39

31
f

—hl—~

==l
J/

Aﬁxt%#g

i TS

P{)i)chlo5o-3((55 07 Em
), 1.93-1.88 (m
6§°1£’ZPF(§‘BYHH 211)

?@rﬁ%&u?ggr ova I

I umrdam[éﬁvl ) et hyl

Smeoprapyl | H-pyrazol -3-yl)-1V6-[ | - (4-

(4§PWH@ e & T 3 T G 68 (o

970 @157 Sy oot
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@%P 27 3@%%51@%@ 38% Found:

| Mg+ B8dazo[ 4 5 b} pyri di n-5-ani ng

Method
53

19

T o9 =®=NQO

AN
(Srcz):gopmm?)m-n =
igyt r eéﬁ’%@ 333%[ hcg

némidt£Idpe,5(30 m ).

esi(gue was WO 20C
Urified by col unm
ﬂylorppheg:wibethhﬂnﬂ t

144

iﬁﬂ)gfd{fiwth brine {(10
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ved Qﬁw@%rZH)e@lﬁl@@cBOp(neQH)IMS&(IdIcHhe

Q{lgf %ng g\ﬁffgﬁ@ﬁ 06/ 000513 -34
oAt o y

hexane : Et OAc
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Ss, 4 9
| Byrezol-33)- 3H1 04
aJ egazo[fgm Foundl
blpyridin-5-ylamino]-
2-(4-fluorophenyl)

ethanol

AZRP Eizclelaro 3— g (400 MHz) 1257 (5,

1ED), §.39 (QHH), 871(3(3 (OI
"33t T 2 Q030 20y e g -
(Hy, 126 153(s7ﬁip 568 (, M= D6 24 1u)E:
49[9(111, 15D, s 779 (m, 2H), 2.31 (s, 3H).
MS: Caled.: 386; Found: [M+H]" 387.
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Exanpl es 14-26 Following a simlar procedure to

Exanpl e 13,

the fo

I 1 ow ng conpounds were

synt hesi zed

wd 1006n@s®Ui t abl e am no- pyri di ne foll owed by t rpeater0bs/000513

wi th formam di ne acet at e.
N- (4- Fl uorobenzyl)-3- NMR (400 MHz) 12.59 (s,

-B&- Co
1H),

npound NMR/' M5 SM 14

prrfml 3-11)%(((5)71

PR) 0
Lo iy
3-10mdazd[4yBt hod

24 (d
b7t -aincory
m dazo[ 4, 5- (s, ]
1H), Db]pyridi
H), 1.06 (m 2H),
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b 2-[ 3- (5- Cycl opr
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D33t L8k ¢ B sl i)

Jo= 30 122, G2D. MS8Qalcdh: 33}j)For1]1N& I
: + fluorophenyl)ethanol 379
i b

MHz) 12.49 (s, 1H), 8. 2(

H), Vet iy LI PR
o b T M e N A AN
21 qudkopaopdxy HH M0 Nﬁ{zngm (sJIIﬁ,§4§ (&IZJ-1+cDHz6 39 Method
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ﬁﬁaidmlﬂbi)sgl 0I 65
[ O ne 1 O
Sbidpets, ész

@&%&ﬂ 5"\%&006/ 0Q6=h

( 40
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od CyC
- | I\Lr/

. (AP A P

1) 8.8 6z7 1H),d).42)(m; 281)87 B (d, UM 6.8HAH5

Tt 08 T Eh: ¢ 28 0ot B kg P 308
(& gﬁ% (ﬂﬂsmjia wkti)n N5 5808 dsvs:
Hz, 3, 1 z%'né ONHR/3%B, BRB (d,7 =

%%’fé??;pﬁﬁ ﬁ@% s ety
";_h 1) 6. 21 (s 111) 5 17 (

_§/[ethod

57

o)

0

1|

) et O o4
iSPRIopOXy- B ne
pyrazol-3-yl)-3H-
imidazo[4,5-
b]lpyridin-5-

ylamino)ethanol

4499 N%%aﬁéamlw 261s,480( 474 6d,

96 Foun}éll) 4% 3§(JO ?—l?%?

1H), 7.10 (m, 2H), 6.64 (d J 8.8 Hz, 1H), 6.01
(s, 1H), 5.00 (t, J = 6.4 Hz, 1H), 4.95 (m, 1H),
3.67 (m, 2H), 1.41 (d, /= 6.0 Hz, 3H), 1.35 (d, J
= 6.0 Hz, 3H). MS: Caled.: 396; Found: [M+H]
397.
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24

6-Chloro-N-((S)-1-(4-
fiuorophenyl)ethyl)-3-
(5-isopropoxy-1H-
pyrazol-3-y1)-3H-
imidazo[4,5-

b)pyridin-5-amine

(400 MHz) 12.52 (s, 1H), 8.39 (s, 1H), 8.08 (s,
1H), 7.46 (m, 2H), 7.09 (m, 2H), 6.83 (d, J=7.2
Hz, 1H), 5.95 (s, 1H), 5.23 (m, 1H), 4.49 (m,
1H), 1.57 (d,J=6.8 Hz, 3H), 1.41 and 1.34 (d, J
= 6.0 Hz, 6H). MS: Calcd.: 414; Found: [M+H]"
415.

Method
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15

18 N-(4-Fl uorobenzyl)-6- (400 MHz) 12.66 (s, 1H), 8.37

(s, 111), 8.06 (s, Method <chloro-3-(5- 1H), 7.40 (m
wGkbosogrsdd (m 2H), 6.20 (s, 1H), 53 cycl ODYOM/Ghﬁ‘bUsmoosm

4.60 (d, J =6.0 Hz, 1H, 1.3 (m 1H), 1.01 m .

pyrazol -3-yl)-3H 2H), 0.65 (m 2H) M5: Cal cd. 382,

_FOI azo| 4, 91 W DJ Pyt ormTSantre—S
Ex R\g?pPgh‘&l or 0~ 31 ) 12.64 (s, 1H), 8.38 (s, |SM

25 1H)3- (BC@aopmpylvbﬂhc>Q400(1ﬁH‘zy D, ge(éé m), 815# (AP 4.8 152 (M Method
s;r% 0}-§ 3&)@"@ H;IH),1 6(S61HB 7(’@& (d1$b=885Hz,41}¢)-é 7.67 =l 60
i gyt Gl 8y 3esd S e bt e, § 350 o 8107
2H)3H«ﬁmﬁzc€[4ﬁgl (m Hﬁh 1H|NB 20%{ qm) 662(&,9‘— #4212, faynd
H| + uor en

gt Samine oo ) B34 ke S.01 gms A, 4,97k, 158, B9 (&,
2 513w Shy TSI s, 2B 081850 b e
pyr:azoi 3 yI) 3H— HVS: ﬂﬁ)qd 63455F(ﬁ131d [M}H]*SBK% (t, J =

ab ol 4 3-67=-3.79 (m
I—I), ||||uu

26 égl;’(zkj’ézg (S; 3H) . gggr;\gjflghﬁﬁs%ﬁ%l?aﬂmq (Z V), 768 o/ - | Method
chﬁé?dgggﬁgl jxcff?ﬂcsB?ooe/ HB0ars’? g@' e}%n%bun @1

Sy (S-metlgyl¢ 183 sopr o p&Ry-7L B- (1, 20D, WEIZId 72 88 Hzs 1HL,H.34

) (S : 1H)
g: %2913%%@7 75| § mﬁd% &%z ag%ﬁ% ﬁd, %91%3
1- ﬁmydatzd[4tﬁ~2 yl)et wbs m m,h@z 731~g)4M§ Caeicﬁ) 635? HZ
1H) 36 (d, J=7 Him dazo
(r b]HﬂII)dm‘é 63 (d, JEO@dS[MIi’ 11393,  bj pyri di n- 5- ani ne

. 5.06| (m 1H), 4.49 (m 1H), 1.49 (d, J=
6 %rnéﬁo éﬁ@‘ml 40 [d, J= 6.0 Hz, 3H), 1.35 (d, J=5.l6

Hz, 3H). Ms: Calcd.: 363; Found: |[MH+ 364. 2Z

N-((S)-1-(4- (400 M) 12.42 (s, 1H), 8.26 (s, 1H),
EM—E&%—-M, J Met hod

3-(3-Cyclopropyl-1H-pyrazol-3-y1)-N-[(S)-1-( 4-fluorophenyl)ethyl]-3H-benzoldlimidazol-5-

amine

A mixture of (S)-N~(5-cyclopropyl-1H-pyrazol-3-y1)-N'-[1-(4-
fluorophenyl)ethyljbenzene-1,3,4-triamine (Method 62; 0.395 g, 1.12 mmol) and
formamidine acetate (0.234 g, 2.25 mmol) in FtOH (5 ml) was heated at reflux for 2 hrs. After
cooling to 25 °C, the reaction mixture was treated with saturated sodjum bicarbonate solution
(10 ml) and EtOAc (30 ml). The organic layer was separated, washed with brine (10 ml), and
dried over NaxSO;. 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, 11D), 7.10 (m, 2H), 6.90 (s, 1H), 6.62 (d, /= 8.8 Hz, 1H), 6.25 (d, /= 6.4 Hz, 1H), 6.08 (s,
1H), 4.51 (m, 1H), 1.96 (m, 1H), 1.43 (d, J= 6.8 Hz, 3H), 1.02 (m, 2H), 0.76 (m, 2H). MS:
Caled.: 361; Found: [M+H]" 362.
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(s, 1H), 5.04 (m 1H), 4.4638m 1H), 1.46 (d, J=
i m dazo[4,5- 6.8 Hz, 3H), 1.40 (d, J= 6.0 Hz, 3H),
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NIRRT VR s GV D T

Em%@heuyﬂ)@hsﬂ] |—|22H)1 HB4 (8, 134 8.43yz, 4 ED) 7.89 {ih) 2R8);16.96s,
(s dsoboroky-11E Pelirif 6.65 0y 283l M 63) 10, 7= 6.4
pyrazol-3-yI)-3H- | Hz, 111), 5.88 (s, 1H), 4.50 (m, 2H), 1.43 (d, J =
benzo[dJimidazol-5- | 6.8 Hz, 3H), 1.36 (m, 6H). MS: Caled.: 379;
amine Found: [M+H]" 380.
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3

3-(5-Cyclopropyl- (400 MHz) 12.68 (s, 1H), 8.52 (d, /= 4.4 Hz, 1H),
1H-pyrazol-3-y1)-N- | 8.18 (s, 1H), 7.69 (m, 1H), 7.40 (d, J=7.6 Uz,
((S)-1-(pyridin-2- 1H), 7.35 (d, J= 8.8 Hz, 1H), 7.21 (m, 1H), 6.91
yDethy!)-3 H- (s, 1H), 6.64 (d, J=7.6 Hz, 1H), 6.34 (d, J= 6.8
benzo[d]imidazol-5- | Hz, 1H), 6.10 (d, /= 1.6 Hz, 1H), 4.53 (m, 1H),
amine 1.96 (m, 1H), 1.47 (d, J= 6.8 Hz, 3H), 1.03 (m,
2H), 0.76 (m, 2H). MS: Calcd.: 344; Found:
[M+H]" 345,
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WEss3R7 3- (5- Cvcl opropyl -1 Hpyrazol - 3-yl) M/(;ﬁmhﬁfdoosn
(4 fluorophen Il)ethyll 3H-¥hzofdlim dazol 5 am ne

A mxture of

Ex(~)€6‘ﬁ by CT opr meyrazm STy N SM

uor nohenvl )et hy enzene-1,3,4-triam ne (Method 62;

320 398)-9-(441. 12 mol 14(mrra{Hz§maa(@,cﬂHmem:@tﬂt1 744 (a4 g’Method
' was heated at refl ux for

Ry - hat, gm éjeha&%ﬂzaggx 708 (m,izﬂt),_r%z&,as 68
t rleat satu

R
RN S e L N A re”ﬁngﬁ%ﬁﬁﬂﬁrmiﬂfﬁ)e%&
Clemhopuanty (5 Ol %8%%‘“%%%&%‘%% 300 M

12. 65 1H), 8.17 (s, 1H), 7.43 (m 2H), 7.33 (d, J=
Hgs 1H)H? 7.10 (m 2H), 6.90 (s, 1H), 6.62 (d, J=

Example33 "' 11, '6.25 (d, J= 6.4 Hz, 1H), 6.08 (s, 1;)0,
. . m% ?i:’—}éou’nd:
benz 06/ 087530 PCT] CB2006/ 000513 - 38-

Fol I r e to
o %F‘ %%fg @‘?ﬁ 018?1 s Retimb A Rer e apinenadi fao
ﬂuorbp}mmyaetawammmemammb fmléﬁfbﬁ §0y3 85 %@@ B{meg[) by | formamidine
mam % %e acet ate. Compound
aceta{ez{a 7y g. (smop 4ey @t(ﬂ,ﬁﬁO ) 655 festedpkyeflug fo82 (lE, Afﬂel) o;:oohng, the
| 4
roactnliy e AR DY ORAARU i (8T g5 b Broac
(30 n]lpq)’fhe@xmlc( Hyen]was sﬁpz&aﬂcﬁ wéd-kd w@thQJ&né @10 ﬂa?) anddiibll over Na;SOs.
Th% ﬁé’délmda %Fﬁ!ﬁ Sjt J
e mﬂfr refuced ngy]ssuge Qrgi th? fﬁSl was pugiied by cglumn
chrmﬁatﬁg lhjZ(Et@H)c Me@ﬁ =(m30 bH) vgwefthéiﬂ{lé)gtnﬁﬁ%é &k ERGﬁI white solid
3. 23[&\/#2@’ &M@FP‘IQ@ wivg)zulzlﬂ%r D) 824 (3,- LEDA 005 K2 H)1255 n (2H), 7.14
(e, 2H)7.0B 2 1), %.10%6) 110, 698 =Y R0 ), 4.63 (m, 180), 1.97 (m, 11, 1.55
(d, /= 6.8 Hz, 3H), 1.03 (m, 2H), 0.76 (m, 2H). MS: Calcd.: 386; Found: [M+H]* 387.

Example 34
1-(5-Cyclopropyl-1H-pyrazol-3-y1)-6-[(S)-1-(4-fluorophenyl)ethylamino]-1 H-
benzo[d]imidazol-5-carboxamide
1—(5-Cyclopropyl-1H—pyrazol-3~yl)—6-[(S)-l-(4-ﬂuorophenyl)ethyIamino]-IH—
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)

1270 (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),
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3-(5-cyclopropyl- 2H), 7.38 (d, J =8.8 Hz, iH, 7.12

(m 2H), 7.04 64 1H pyrazol-3-yl)- (s, 1H, 6.66 (d,
wohowe/é78&0Hz, 1H), 6.32 (t, J = 6.0 3H Hz, 1HPCTAGCE06/000513

(s, 1H), 4.28 (d, J = 4.8 HAQ-2H),

benzo[ d]i m dazol -5- 1.96 (m 1H), 0.99 (m 2H), 0.75

724(1m 112),4)7.13P@ 1138, Nﬁ?@l{y%oo (§4175{), E%l?ft Ef?%%ﬁﬁ{) $97 (4,7

4- (400
%I%)ni 0 h?&@) 045|4l£m, Sphevis @lp&yﬂqm Ezm)ld (M ¢as5. J
Hz, 11-1), 7.09 (m 2H), 6.93 65
3(5|sopropoxy 1H (s, 1H) 6.63 (d, J = 8.4 Hz, 1H),
ExalﬁplE'B (d, J = 6.4 pyrazol yI) 3H Hz, iH), 5.88 (s,
50 (m., 2H), 1.43 = benzo[d]lm dazol - 5-
%1Wn%?-§lml ler procpdire Xﬂlmée 3&dhe tollovgrgcorapiunds were

synth%Q_HéGltgﬁ?an M*'s'ﬁli_é'blg g&%@% %y %é%t!rr%?ﬁ 9:?(% lf&gﬂaﬁ%@m ('Slagtate

Ex. 1 pimusl I\I-IQI\MMS,ll-D 7.69 (m 1IN, 7.407sMm
XLIHQD)P— 7 A I—|7y) () -1-(pvridin-2- 1H) 7.35 (d. J=

35 g| &-(BrCyclamyopyk1Bk (40D Mtz 2070 (syzm,\;ghw os,-maé 708 (s, | Method
. J= 1 , . 1= 6.
b LB R SRI T 7 flf okl s s by 685l 11y | 70
wﬂg@rggﬂdﬂ}yl)-zarzri H)ne do@gs (), Slsb@gl 1—4478H§ 1%)—5@23&'3'2
%)"ﬂioxy“—[t pinog4 5, %8216@#@837 B (InPtﬁ), Mt}ﬁ/lbbmsds

3?Hﬁ&&?z&8¥£§&5%gle 'YPWH% 9é”§m ﬁﬁ‘}( r1n?03,(\ggrt 264007168

G@Bxhohﬂnlﬁl) 2- ( 3-| 2. MS. (%cdmOZJFo&cB[ngIlﬂi Z-_JZ

Jwh

g i~

260868 —(S~pt-hyl - 1H. (g (
4Hz 1H), 6.19 (s, 111), 6.11 pyrazol 3-yl)-3H

E‘é@ 3d= 6.0 Hz, 111), 4.96 (t, J= 5.6 Hz, 1H), 4.40
[djlmdazol 5- (m 1H), 3.61 (t, J— 5.6 Hz, 2H),
J0ptopyl- Fpyrabdbl-3-y{)haflinono) s oM- fGaresheny 3yl Saund:
+3512 Exanpl e 33 1-(5-Cvcl opropyl -l B pyrazol -3- 1
mag‘;gL—¥~F@¥1—?~ﬂﬂ“—q§uorophenyl )ethyl amno] |H benzo [dI
|rFkﬁﬁ)Zt@J:e'(§' b dlbprBpya- - fé%ﬂrf flyoro-N'~[1-

S) - S—amncg 4- ( gslcycﬂgr% B}, 5123% %yla n(o
ﬂuorwph@nyl)ethyl]benzene 1,3 4 trlamlne (Method 71 0 370 g, 1.00 mmol) and
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 NapSOy. 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 (, /= 8.8 Hz, 2H), 6.60 (1, /= 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: Caled.: 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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fl uor ophenyl ) et hyl am no] benzonitrile (Method 69; 3.85

g, 10.2 mmol) and formam dine acetate (2.13 g, 20.5
womneds)s7s0 Et OH (50 nil) was heated at refl ux fl‘ﬁT/@BfUi)@ooosm

After cooling, the reactioMId xture was treated wt

sat urat ed sodi um bi carbonate sol ution (10 m) and

EXEt@@ln bt M) . Ths T ayer—was—separated:
shed WLth brine ﬁM? and dri ed over Na2SH4. 10 SM

I

re r|f ed col um™  chromat ra|6h

E@éﬁ? 62&(&6 T H8 Ha, 1 Hy, kb?m@nlma Oaléz,eml), 72
Efp”m) @04 (s gfil)%tg %%F@(Zs ‘-%Z(ﬁ%wwéwu
| Fwor-BiL- 2H) , 7. Pz k), 3167 (1, 6 <198 €5, 114)“041516(&019—%@)1?]2-
%d[dlirﬁgd%é 93 E 32551%3 7@(m,62}§)m1 984, 1Ri: L. @amam

38 lank 1 M+
1- gé‘pge%%&gpyr“ 1pr azol ?S;Wkgi %g) F(lury(d4[l\/1+H] 3%6.
£ e}l@nhlyl am nol

oL, |f\r\\/’1m nlo

cn_\lxlf\o

37 Tl‘ e(zga}aqe{(s- was r (‘rtﬁJGEMHHPﬂEVS (@@stdo }W%‘“f&t&@ Method

UEIILUL UI I III UGLUI u T rcert
1- (5- Cycl opropyl - | H pyrazol -3-yl)-6-[(S)-1-(4-fluoroph

Exarﬂﬂgl:f,g_et hyl am no] - 1H 20
enzo[ dj [ rr}IdazoI 5-car bon| tri I e (Exarrpl e 33; 0.30 g,

' 'éla‘%l— f %aqueous KOH soI ution (0.87 m, 3.88

b
_— ops of 30% H202 sol ution. The react| on
vk ntigiateest (3§-N755 @ycfl@ﬁro ls“z"lﬁ‘}ﬁ g&lp lejgxg .

act di | uted WI
ﬂ“"f%lﬁﬁ‘%‘ i lbeBrmeds bt ma}mml(Meamd&rs aae grﬁ) 8k nmd)eand

AR b, R S o

After cgolitges the, iadtton niikure RaBfedtad wilthisatufutd6soifm Sidhrbofad Solution (5

, WD 2006/ 087530
ml) a%}%&%%éﬁﬁ@gam%y? T Was geppratediyvastied vaih(brineXBiml), and dried
N h.
zver g}ﬁi@)d Bhe sl)g%nt @a@%n{cﬁzed Hi&er ﬁ\é&lﬁf&m%ﬁndzri‘f resélf Jvas purified
¥ co cl‘wgna@gxa@hy (hex@me ﬁ@fmc# 1[: Wrid] givelidhe ntlEX:@ﬂiEb@l&ﬁ aR off-

w04 U5 SETAARE ISR B, HEPH o, 0 s, 3

d, J=aig. ﬁd{mﬂlﬁﬁgﬂelm L OB WEBTE] gvvsp gi QJH@UIHE st %Cg@t ﬁ%s 90 (d, J

—48 522 ﬁﬂgps%{ W“%B@M@%gl (ciHj 63 Iggrsgsy1 %(m,cm{) 0.76 (m,

- | 7.49 2H), 7.15
)Mﬁ)reéleh 379 F)ouﬁ%[ﬁ/ﬁ%i 3?% tH uorophénmynH)z 6. 06 g;n 1

H),595(d J=4.8H, 1H, 532 (t, J

Exam%ed@)xyet hyl am no]- = 4.8 Hz, 1H), 3.79 (m 1H), 3.76

3.65
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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1H benzo[d]i m dazole- (m 1H), 1.97 (m 1H), 1.03 (m

2H), 0.74 (m 5-carbonitrile 2H). Ms: Calcd.: 402;
wa-mosro7sjoM-H + 403. Exanpl e 36 PCT/GB2006/000513

3-(5-Cycloi)ropyl -1 Hi)vrazdR-3!,yl)-4-fluoro-N-f (S

-1- 4-fluoro hen 1 eth 1 -3H 10

3] dazol M Xtare ol
EX’( Rgl{r?cvcl oproa\;ﬁr“’ilaﬁpyrazol 3-yl)-2-fluoro-N - [ISM

39 - ( 42Rj-1zq@r(s>phenyl ) e maolmﬁa)zpm@ fs, 314-8.79 @'TIHF 7(4Ne(§ﬁ10qv1ethod
71; 0,370 1 1.00 m H&’ and fornman di ne acet
(0. Gistergopyd: bb mol TR J(=1§ Sdiz,)’lmza@%échﬂeos ar | 74

A xfurle
e e S LR R LV A P Y I R el
(4 3Hl-5enm]§d]mnda25ﬂm,513%z nH),) 4. 451' (rﬂ mpamcs ’vmﬁrz}ms
SHq shed W{th _brine ri ed

m%@%@ﬁ’?ﬂ%a@ ol vent | was (%hﬂbgémaﬂ)r%aﬁé o213} géféur e
arlduo R HERA| Mo IS | @chtlf 5951 Fo@}édf[gh 35! omat ogr aphy

(hexaneé : tI e conpound a&s

an off- white solid (O 125 g, 33%. NI\/R (400 l\/I—Iz)(OI
2,79 (s 1H) 8.08 (s, 1H), 7.45 (m 2H), 7.20 ,
421_@4 7.09 (t, J= 8.8 Hz, 2H), 6.60 (t, J=
rBI 4 v ( ﬁ () < ; i i

m yl)s .
eZH) 0. 77 (m 2H) I\/IS Cal cd. 379 Found:

E@f i of SR RS e ropyl-h gq%aﬁa a'b%?f-@ﬁr ocedure

1 s &th {du2 8, SStyiabradd @@ mzs%%)@ymﬂ H88imamidi
o Mi&??or}rzrlg%r di ne acet at e. WO 2006/ 087530 ofd armcine

acetate {1882 085 omnet) 30 EXQH (Eml) waniwataddt MfexNisr BouB7After cooling to

I RTENT MEE AN SN N NONT, M

(30 nh‘l; Tlibh!)rgan?c I et(\iras & ara&dowkﬂled g‘.}iﬂmbrﬂl% (10 ml), and drled over sodium
razol - 3-yl 6 b1 (t, : | H), 1 (s

sulfalgy he splyent pgs r@n&vexﬂ mndelf nedmed P@EF&SUII%IZmd nlrm)esld@ ®as purificd by

colungté El;r%rﬁugrr#p&g)z(li d’z%é M&{S?H ‘]40_ 81§ 5‘9 gﬁ% iﬂ}ﬁ tl%_ﬁompfugg af M off-white
solid 181092 &, 6005, M Ixmmz,(zzomvﬂmma ?52(3 (14{), .39 (s,18), BB (s, rva) 7.42 (m,

| h
280, EOSTE 2R 90 (o St S e A D D g6 (6 G ) UTE 128 00 (o,
1H), Nob(@), 11§,4.42 worerhigey! 385, il (B ), 0.76 (m, 2H). MS: Caled.: 362;
Found: [M+H]" 363.

Example 41
(2R)-2-(1-(5-Cyclopropyl-1 H-pyrazol-3-y)-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 NaHCO5 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-amne 5 A m xture
of (S)-N3-(5-cycl opropyl -1 H pyrazol -3-yl)-6-fluoro-N -
wd 2qoénsbaior ophenyl ) et hyl ] benzene-1, 3, 4-t ri am R€yeB2006/000513
(Method 73; 0.302 g, 0.816 4usl) and formam dine
acetate (0.170 g, 1.63 mol) in EtOH (10 m) was

(020e 208, B NMR (500 K817) 1296 (s C}ﬁ\g}fﬁog Eip;htg jafs sgfé ) J43 (m, 2H),

reacti'on m xture was treat#é

7.10fme Ah SRR 8, BE), 6172dd, {5 7.2, 130625 QAT H), 1z5921(1h)21{£)TB %2 (m, 2H),

T TR e,

under reduced pressure and the residue was purified
by col um chromat ography (hexane : EtOAc =1 : 1) to
E—"i‘%ﬁlfé‘_zthe t|tIe conpound as an off- white solid (0.170
. 0 ,

D | % 1 - ath
enzé[.@nhﬁggoElil)gmg 696 (d, J= 8.0 Hz, 1H) 6.07 (s, 1H)

H% 4,56 (m 111), 1.96 (m
1172‘7 Is(g“csqlowwbwﬂ)ysam& “YRRH-((S)-16(3- f(uwomebwl)@h;mnm 1H-

St i s | g L
carbang(0}65:g, ﬁgﬁScmmpb lim Y5Ol (40 mbyinishaged esldfop BT @or UHERME reaction
was G AR lsphe nd ohomioesth bovwe, DTiEEnt wapremaed. The residuc
was (ﬁﬁ&ﬂiﬂ%ﬁﬁﬁ* ENM;&’!: @@Mﬁ_ﬁgshég @ﬁh% %c? %Odglﬂg %mM'ngo)nate%S @ml) and
dr1ed@5y§1 W@p ylplfqmm 1ymoval ol sqlvent khe reidiie Mas pRtified Ey Qeﬁrerse-phase

colur%ﬁj hr%gbam%ga%.;\é?f g@bﬂ @%&N dn ﬁgé)zfo gfz!xje 81@ title l::%mpoul_gd as an off-whlte

solid :G(HSDgn&%)ﬂ]IHNMRZ(@be I\/ﬁ{z% Hz65 (]; H)H) é 1@% (1'1!1) ih% m 2H), 7.36 (s,
5-yl am no

15D, 16 5im, 20 S91 (£B05.G Hie Hiy 6 0K 1ED 568 10wt A, .92 G,

28D, SRTAVL R 3D, EaMgr LSS s 0 S URIDED 79 g2 dspica

390; E‘i”lwd)ﬁﬂhﬂl]lwll—l-l m dazo[4 5- clpyridin-6-amine 5 A
m xture of
(S)-MN4-(5-cycl opropyl -1 H pyrazol -3-yl)-Nz-(1-(4-

ni,iquo henyl ) et hyl ) pyri di ne-2,4,5-triam ne (Method 88,
wa .15 |OO.y)mmI) andforrmmdlne acetate(O 0899
1'1 Ly 0143

benzd?%?dazé}fg 9f)m%ﬂl%)a9e9anu%e

A round bottom flask was charged with 6-(aminomethyl)-3-(5-cyclopropyl-1H-
pyrazol-3-y1)-N-((S)-1-(4-fluorophenyl)ethyl)-3 H-benzo [dlimidazol-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 : Dto give the title compound
as an off-white solid (0.083 g, 75%). 'TH 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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25 C, the reaction mxture was treated with saturated
NaHCO3 solution (10 m) and EtOAc (30 ml). The
woorogaos7ssol ayer was separated, washed with bri meT(dB2006/000513
m ), and dried over sodium-4¥-sul fate. The sol vent was
renmoved under reduced pressure and the residue was
Exalﬁrelzfdl ed by colum chromatography (Et OAc- MeOH = 40 :
to give the t|tIe conmpound as an off- V\,hlte solid
._sm.'e oy -1 Hamgrazol-3-NivR-((Aaa(dflparomtenyBethg §)-1/8. 39
8 H)742(m 2H) , 708(m2H)
benz 2014%grbﬁ l1 J= 2.8 Hz, 1H), 6.26 (d, J= 1.6
HzThdJlﬂixtm5 cQQS)Glﬁhnnrﬂd'Bw(S—bg&ﬁplﬁﬁ?l ﬂﬂ%yra%ol‘-l?—yfa%ma}):s- -§4
Q2 (m 2H)
ﬂUOTQthﬂajDﬁ@y a qnzopHri e@@ﬁlwd&@i 95 g, 10 mmol) and formarmdme acetate

@2 ot ERQRISH AT BAYbeddt AUARNE 3o s EhiTopagg ok

reactmmmmﬂre &fas treated w1th saturated sodlum bicarbonate solution (30 ml) and EtOAc

no 4- (5-cycl o rop | H pyrazol
(80 ré& T:H"rf’ aé{ﬁ’i ;) Separhigds; @%Rm)eé@@laﬂb@n% %?41@%131‘ Sodium
N e e N

g,
colupn hbngpn@togﬂdilﬂvr(EC@Ab) togiventhg ﬁtle:pompmms antofbwhite xdlidr(@.05 g,

SRR o AES AT, 94 Ve )3

7.12 \(m,%ileﬂ mot(h JD#QFUEHQ 1y6)75 (amﬂ= érsu@ii 1915)96 230N 0 Hz, 1H), 4.58

sul fate. ol vent was renoved under reduced
(m, lﬁ)eg—%.(@, Hﬂh 1t4‘i‘e(dr‘é5|6d4jgzﬂﬁ§,) b®Bi(fm, 8H).Hy7 @i, 2. MS: Caled.: 386;
Four@l :]1 saphy (EtCAc-MeOH = 20: 1) to give the title

co as an off-white solid WO 2006/ 087530

PCT/ GBZOO6/ 000513 -43 (0.22 g, 32%. 'H NWVR (400 MHz)

12, 78 8.40 (s, 1H), 8.34 (s, 1H), 7.43 (m
——“2-25‘*—7 10(m 2H), 6.92 (s, 1H), 6.72 (d, J= 7.2 Hz,
1-(5-Elopf i) 24) o174 97

m ) m . X T 378;
Lﬁdﬂmwx@m@5 Exarrple 42

me%ﬁeu gx%)p% aqgno)-%X% Bgyl azo 3oy1ammo) 5- H_ &!(

ﬂuorbpﬂdnﬂ)étﬂ?l@hnfir)@éﬂzﬁ@l&@C(Method 100, 3.95 bg 10 rSn)moll) ?Ii‘rd ff'olrmanudurl]e acetate
uor op

5-cycgl.o yl - IH-pyrazoI
2.2 %r%(}ﬂylé% Wﬁﬁﬁ)ﬁ doﬁtiffrﬁl@ief.@bé Bomar&%@ncpchmg the

et RARLE 22 geae@glgga&ﬁ?wu&ﬁg@%% b T gl i

(80 nil} Theapganid laganeas ddfhratefhwashed atithdiine\(®G nt)) and 8dediSver sodium
16 E’ EB écgr ogen and %5005 f or 3Q hours. The salvent was

sultaiee 8% RS rerep Yrgamdgrreduged putsswg ans therepidug wappified by

coluﬁ?ﬁ%ﬁ%ﬁla eg&' hggﬁiﬁﬂ& m;i?éﬂdl sgn ?J \peotﬂ@hﬁ g?l%g(gqlr)d a%%g off-white

dri ed um sul fat'e ermva
Solidt(fd5 e b1°Gy dEMNIRAUOD i) bzym @y BT 9-00hase=2.8 H, 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 Iz, 3H), 1.02
(m, 2H), 0.76 (m, 2H). MS: Calcd.: 404; Found: [M-+H]" 405.
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col utm chr omat ogr aphy (5-50% CH3CN in H2O to give the
title conpound as an off-white 15 solid (0.81 g,
w6 26ds081B0MVR (400 MHz) 12.65 (s, 1H), 8.15 (s M{GBZOO@{@Uosn
(m 2H), 7.36 (s, 1H), 7.%145m 2H), 6.91 (d,
Hz, 1H), 6.74 (s, 1H), 5.94 (s, 1H), 4.54 (m 1H)
Emﬁﬁ (,(s 2H), 2.07-1.91 (m 3H), 1.48 (d, J: 6.4 Hz,

, 0.72 (_m 2H). Ms: Cal cd. 390;
Y [ 24 2 4 Bxdifipdre-M-3(S)-1- (4-ﬂu0ronhenvl)ethvl) 3H-
ﬁﬂlﬂé 1(5)/ Io ropyl -1 Hpyrazol -3-y1)-6 (() 1 (4
ylam no) |H benzo f dl

| M{SYaPo5-CroldpromiL - bﬁﬁ%lﬂlﬂ-@ a“mﬂ%?{_)bdzvb LiQ ﬂh&hﬁﬁ Yethyl)

harged wi th 6-(am none pr opy
benzgier b ot 1180y (Methg 0110@1'8@ gaa&pmmiyagdefomhmxmmﬁzqo 149

T TR Nem—

soiutia;na(dmg and)E@Ee (1,5 101) Abe ARl The ordhnit Wyer Whs s‘éHEraBﬁ'\’{Nés"hed with

C,. The resulting solution was stl

bri me\ﬁd%l? Gﬁéﬂfl‘z’ﬂ@?"e@ sesliyg,sulfatrolire seficent whs wrwed bnda gd:duaed pressure
e R M P e Gt Bl B 0 B10 472 87 B i

commuhd enoff wiiie sokd (0J120 g,me/o)ph{ NMIQ ?W\/ 2@?% és JH), 820 (5, 1H),

736 (s A SR | P DR D6 & o & Bir) D83 (s, T1B.15'(81/=10.4

Hz, 1MYR1.6 1

TG 91%(&&5“&?1 A -Ep2t, 68, St !B 26 3 260, ms:
Calcctd3 73£emcb[WH] B#8. 5.96 (s, 1H), 4.53 (m 1H), 4.42

(m 1H), 4.31 (m 111), 1.93 (m 1H), 1.93 (s, 3h),

1.47 (d, J=6.4 H, 3H, 1.02 (m 2H), 0.76 (m 2H)
ExaoMie 4Zal ed. : 432; Found: [M+H] + 433. WD 2006/ 087530
/5682006/000513 -44- Exanpl e 44

- SIURHHY 147130 béE 1] {14k Aaph;
£4_ﬂ&%}%ﬁt¥%n0) 1H benzo[ dl i m dazol e-4-carbonitrile
)-2-(drAmimoB-(%B 4 Tl b Ho ino)-
5 (4_%33’} 3, hupeopt eﬁmé ‘?jé?ﬁ‘él Ef‘ni’%o ety LR kg hmino)
Phicg )%iﬁa@g ot 1940 7dmn@1)ae@dtfammmxclmeacgate (0.119
& L1R ifoD i PIOH ﬁﬂﬂl)(% HS‘a d‘ﬁ@ﬁeﬂtﬂﬁ? lon m x$ %i}'g%@ég B Bicarbonate

hours. After cool’ing reac

Solun@v EamdandiBtRAsA1 3 rrdl *erdresaxddcd: ihbiogganioinpdrav:sQbpiratof waafed with

e E B T T e e A oo
and ﬂ&qemdme wadihfiiHed by %ﬁﬁbgﬁ%ﬂgy gger?g flﬁﬁg\éedl u gfjt%:%&eetﬁg Gad

pressure and the residu by 1
compglmdoqq;?fggh%mhd(@m‘g) 34%). dH\ZngRP(GOO MIHE 1©O8BEUI, QQO (s, 1H),
H_NVR
734 @ 3% 7 W‘{t ﬁsssoyz%gfné g%ﬁ‘)mb? 1 CRLP A (1171)3:&9] 6, /956 Hz,
1H), 4262)(riﬂZLH)lB'|)54 3.74 (m, 2H), 1.97 (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-1 H-pyrazol-3 -yD)-3H-imidazo[4.5-
blpyridin-5-amine

A mixture of 6-chloro-N-(5-cyclopropyl- 1 H-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

1H), 6.75 (d, J= 6.8

7.12 (m 2H), 7.00 (d, J= 2.0 Hz,
Hz, 1H), 6.22 (d, J= 2.0 Hz, 1H), 4.58 (m 1H), 1.97

wd toe/dddsse 1.44 (d, J= 6.4 Hz, 3H), 1.03 (m 2HcT/E@B2006/000513
(m 2H). Ms: Calcd.: 386; -B6éund: [M+Hl + 387. 15

Exanpl e 45

ml), akd(&ah h@ﬂﬁ%&'b i % 6bS). - - f.J.uar oph
) enyl’) getllrﬁyl dm no anlit‘f'I 9%22?% %‘%I:tél’gl 3?& -éig’rc%P O)S('air%lle ee"“‘!%“’]rl was
allow¥t éo erok taroem temperature, and the solvents were evaporated in a Genevac. The

f(S).-.2-am no- 3- ( 5- I | -1H pyrazol -3-yl am no) -5
rosulfgirsbi o pag e e APeYORH) DA PR dvrmains Bominaah oo L, 3.71

0 k nd_farmam di ne acet at g
ot 4ot 453 AP AR LRI A5 R0SLR T o (1 G ke s
hourstuflesting\fHeqeaction R @llowbE1o dodREAd BB vBlaXildofnpMents were

tregt ed with saturated sodi um bi carbonate sol uti on ESO

evapqriitpd Z58e rlignevacy ghe eancentiated wagkion roixtury avaswasted with MeOH (1
' ' 0.0d.),.and, dri.ed
), RO B TR OO (1 P bl BB ik & B o

tempqxﬁtesssfwf é5 aﬁnh.;]te@ atE fvhﬁ:hd?/glt ﬂifﬁerﬂ%gﬁ tn%t@t;é vbaéllaéletﬂ?nlﬂti@?tl‘ a short
cnron 0 C- 1 = . O gl ve e Ul e

coln gL LR HEohC A 9l €8 CHaplee). TR ot wes fsheck MO
~ . Q. T2 8442

15 A0RAIRLA IR gt 8 o 13 ool
from thg regiduesbyoerytallizaion frord CHGEh/MMGH (B2 Hek)( 4 NMR 6400 MHz) 0.65 -

b d,, ;A= 1 4. 1,97 (m
o76 ol 8z ol S ity 7o o bl o 2
, 1 6.78/&n, Cal) 08183 (A F9INGh, : .

m g?ogg/g?sso)-%-(lﬁgﬁ%szoo /ol[oo+ %35 (égganfg %m,zm, 827(s 1
H), 1360 &, &FBt M5k &aled.-: 3P rEquadolMaHY | 3754

6-di fluoro-N-((S)-1-(4-fluorophenyl)ethyll 3H

benzo[ dl i m dazol -5-am ne (S)-N3-(5-Cycl opropyl - |
Exaniilend9a34h| - 3-yl ) -2, 6-di fl uoro-N - (1-(4-fl uorophenyl)eth

5 benzene-1,3,4-triam ne (Mthod 101, 0.278 g,

%'.sz%wmgm HPrPEsidMES o Wpéﬁg‘éﬁs dhecfoflgwinggrompoundywere

synthéBiRd)rdrh a Bhitddld JRidikd. Was heated at reflux for 1 hour.

Saturated sodi um bicarbonate solution (5 n) and

Ex E{ Oampdimndr ) wer eNMREMS The organic |ayer was SM

B f-E-et s e i L3 M) and . dried aver
TH

9 s pdrriredioramd: TheH SBYRAARO MR Oeiiov@ll (mceH) DU cefiMethod
s tf%g’%-?%ﬂb-fﬂ?ﬁt&f.ﬁ?%ﬁﬁé’i’i%‘fﬁ-ﬂf{bfﬂmg? FA6FRLs ) L 77

\1”4

Y
c
1 i[%onwﬁlgundzassof 6x5?i(tre lib)lzﬂd@ (ﬂ6(|121ﬂ, EH;ZV?%@(Eﬁ,Hl Ig\%?
) . , S, .
(7 %ﬂ(laro)ﬂgiﬁypiﬁmhﬂﬂ E%n,, 1%)&@’6% ¢, 1\]}:_Hfg;$.§8|(§,1 I;B}&.S%(Sl
(
(
(

T

U

3 - d, On . . . 7 Ay, 1.9
yUE-imBedeabC | 1 THONS; o SOk: Ftyld e 4do

IL]p-z;D)iin-l' 46 ( 7°0. 76

50 3-(5-Cyclopropyl- "H NMR (400 MHz) 0.65 (m, 2 H) 0.94 - 1.04 Method
1H-pyrazol-3-yl)-N- | (m, 2 H) 1.92 (m, 1 H) 4.48 (m, 2 H) 6.29 (s, 1 1) | 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,
blpyridin-5-amine 1 H). MS: Calcd.: 366; Found: [1\/[—141—1’_]+ 367.




Cal cd.: 397; Found: [MH] + 398. 15 Exanple 47 (2R

2-(3-(5-Cvclopropvl -1 Hpyrazol 3 vl) 4 6 difluoro 3H
woessopzen dazol 5 vliamino) 2 (4-fluor ophenyll)@lt/agmkmosm

(R) - 2- (4- Ami no- 3- (5- cycl opr-aiiy - | H pyrazol - 3-yl anmi no)

2, 6-di fl uorophenyl am no)- 2-(4-fluor ophenyl )et hanol

Ex (Methagodlld, 0. 230 ot —ard—formantdrre
ac mfi’g’ (0.119 20 NM@’?% mml) in EEOH (10 m) was |SM

51 hepd-€a+Catlopmiplylix fo'rHNM}Q 00 198l ,
bi ¢ g@_bonat ijlDb(l ut| 1g é?l m and ?%%gg’ %@m(‘n 3H) | Method

addedPyre-5hait 182 fmx étPEd 84rs,Held) WoRh | 77

b m d dr

ool SR AL ¢ amovel OB AN A 6 1 BG s

r eistheoplprepy DEH- f i eble mmﬁpm)cvgzz;aphyg (hiexH) Bis@Ac = (1
1%9%“% ethetm compound as off V\hte solid

(d o% ' H 1, 9 (ol B3 824 (s.1HH), 12,600

SS b]ﬂ;jrﬁdm%%ﬂm% ( ﬂgj) MSF %d( t328é‘;(§lpﬁ ﬁ%@f?ﬁ%ﬁ 14

52 13- (ﬁ@ﬁ@opmpylil—l) B{I@Mfe(m Mm) 0269 059% ) 018D~ | Method

[1,\,&%} &Wﬂé@ g}-ﬂg—%e g(%(x%g) 1) 150 s H) 83500 (ffnl?ﬁ H)Faog(? ?s 77

ool S SH il dbeor b FEarts 5 888 o Ty
Pny %bgl] 705(m,1H)718(s1H)733(mlH)753(m

Ayl L

pi| hdpyaitin-anintine (54 1060 (8. 138), WIS Qalod 2484t @51%?9' W
(0.5 WD 2006/ 087530 PCT/ GB2006/ 000513
hydrous 1, 4-di o>e§§ﬂ,L (0.5 M) was heated at 100 C for

eﬁ%cll#ﬂ?gp% Qe B USSP A Y g 39(\%&%3'[3%9 T [ ™etmod
,ngirmazo'meyl)—;\bs;ﬂ(m; mlgi))n@;:c (g:\r;% }ggaszl(():z L ga Sﬁk WH)EB 6172'1” 77
|
Gt PR RS r £ 2 818 6 (oD 0 (. (s,éshm 69hg
SHthzﬁdMﬁleB-ehea‘ ¢Q§3t({=h 199 122 6 ok 458 (O ofg i

reacti on was ooI

%t IYP%@ S8 ent 3. Akme2 PB\Ba?plo(rsaI B 81531 (Rg 161—1 @c
8, concent rated L3I0 gt g Mgl GRS T

2i{is-¢s-was al | owed NVRIEG0 BFIH 00 (ul Q@t )9 e&f 68" | Method

b _m nutes, at which 0| nt the entire
hCAEPRYE Bd- of  hHehest H) 163 (mnd EDfl.9% 4 2.0 (g 1H§4300n77

RS ET *Bhd WaSF AR R e B 67 ] o

=mlvla&:o[4 Fhe ti tI e(re,0NHpE.6Y (mq{p@vagﬁep%llﬁrzqr@tﬁ
crysta lization from CHC
ﬁ@ oy Crystal) Lz on T 747 (m, 1H)772(m,1H)

yllamino}-1- 8.25 (s, 1 H) 12.69 (s, 1 H), MS: Caled.: 374;
phenylpropan-1-ol Found: [M+H]" 375,

53

QZ‘*’&’
)

Q_

€

54

Z——b3§4<33

-“CD




0.76 (m 2 H, 0.99 (m 2 H, 1.96 (m 1 H), 4.41 (m

2 H, 5,94 (s, 2 H, 6.45 (s, 1 H, 6.52 (m 1 H),
woadGosgmoe 1 H), 6.83 (m 1 H, 6.92 (m 1 H), PETASB2006/000513

1 H, 7.71(m 2 H, 8.27 ¢(48-1 H, 12.60 (s, 1 H.

M5: Cal cd.: 374; Found: [MtH + 375. 15 Exanpl es 49-54
Prephedtidnie _mm@hmtleﬁa]sprocedure to Exanple 48, the

foll ow ng conpounds were synthesized froma suitable
pyridi ne. Ex Conmpound NVRIM5S SM 49 3-(5-Cycl opropyl -
Methdd VR (400 MHz) 0.61 - 0.71 (m 2 H) 0.96 Method
yrazol -3-yl)-N (m 2H) 1.91 (m 1 H 461(m 2

2 H)' .67 (m 1 H) (tritluoronethy
SMM@I 828(3 1H)1259(s

kS heneRb i o B ARl e%%%ne,egf#%dsympmmin-

4-amioRMetiogl m;o g;sesmm), DIE (0.594, 4. 4@@41)%?(@2 ammo-2 -(4-
ﬂuorﬁashe%@tﬁ i (344, 7 mime) b esbrOlo b s ated @560("@ fox 2 hours.

3 daz
The il G sl ghobld 233, b Al o Gl Rouning
10 solid ojap yolletitad 15 Bltdatien b dive t‘d&’fﬁtle@@ Bund gﬁ,ﬁ J3oNNIS: [(Mrdd] #13;
6 'tﬁf&%m%?%o - 47- PCT/ GB2006/ 13 'Ex
‘m%oﬁg‘ﬁ M5 SM 51 3-(5-Cyclopropyl- H NWVR (400
MHz) 0.75 (m 2 H 0.92 (m 3 H) Method
1H pyrazol -3-yl)-N 1.06 (m 2 H 1.72 (m 1 H 1.84
Methods 247 H) 1.92 - 77 ((IS) 1- 203(m 1H 4.74 (m 1

(hoMgige & igtat Brpcadity iy Mgyl Toih To 0k oamapinds were 21
15 synth@ﬂtedlﬁorh')z-cﬂ}l&g N—(‘S—cﬁclbﬂr H?ylzﬁ{ %?razﬂrl Ahp- 51;%%1%9%%[1 dén -4-amine

i din am neée
(Mot 1) P8BS hIeo NS NP DIp Bpyrazot BAIIRS Gty NHEFinoL Gine

Vet hod | H- |-3-yl)-N 0.94
(Meﬂ?"d%%%ﬂ% agbr"?’h%f%‘ 3. 00 (m gyLi)azg 60 {s) 77

Meth2-|(Brgduewol -3- 2 HNpg®Ism 1 H) 6.64°T7s, T anét
(ml 1 H) videtbyl1-BH 7.05 (m 1 H 7.18 (s,

2 7, 3NECaclopropyls3 (2 (yBHRESB 4G 2H), 149 @n,71] ((18)-1-(4-
D 8rffydrols P NP B T00%m LD, 5.12 (m, 18), 6.13 | fluoropheny)
[(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-ylyamino}- | (s, 1H), 7.19 (m, 2H), 7.37 {m, 2H), ‘phenylethanol
S-nitropyrimidin-2- 8.97 (s, 1H), 10.40 (s, 1H), 12.36 (br
yl}amino)-2-(4- s, 1H). MS: Caled.: 399; Found:
fluorophenyl)ethanol | [M+H]" 400.20




b] pyri di n-5-am ne 12.60 (s, 1 H. MsS: Caled.: 383;
Found: [MtH + 384. 53 3-(5-Cyclopropyl- H NMR (400

wvbiz)s/087538 (m 2 H) 0.92 - 1.22 Met hod
I Hpyrazol -3-yl)-N- (m 2 H49.97 (m 1 H 3.D2" 5300400513
(m 2 H 3.62 - 77 (2- pyrldln 2- erthyI)- 3.72 (m 2

3 ‘ - H—6—94 H——-da 4.5
Meth ﬁgd T 72 W%S 7 20 (m 1 H 7.67 fAmine
4 b tyalop Y. ;
1] P léq ﬁSSmm 668(@ 2Hg50 86‘%}‘%2]—&);%&]#&11{ [ IVH' ﬂ'd
346 [Bpypazo ~y(1)5N &mqanonmﬁ)), 60573, 1E) 7@9H) &n%)anﬁne

(3 | AEEustolRIBS. Ol BOBRPIM Gkl o34 L B (M 2

1 nmroﬁﬁlmlddnEQE L4¢ My 10. 4h|)(s QI-ﬁOMI(S MCatkd H?g@' 57
$

i 4,5- (m 1 1|1 7.21
|(m ‘%% neb]py(/rldln-%ﬂmﬂﬁM'Fﬁh?@l-ﬁ 7. 38 - 7 47 (m 1

O (s

H Nyg/sb%ég# e?& 3 72%3 (“Ugﬁg;lop?ajo@%n%m BI49 ﬁ@unc [(1R)-1-(4-
[ MHH B PyEzobDy EGIO%/ 3|31E§30903§T/ 1@25)@1%19 pfg)l% 14 %Iuorophenyl)

mat eri al's:

CRPRIRLLE & e b _%&,ﬁnaga),@sumrmp) §-ctiptlestine
- 5~ |nfiddrepheh ?rl?’bﬂiﬁrano Yo A8 R ddis, . ms:

f1 uor opheny] n&

2- gh-Bite-myiripEdiogc| op€alpy.: 38Hmun@m+}3f*gt;42§ t hyl - 5-
nit)ga_gfa;gghln- 4-amne (Method 75; 1.0 g, 3.4{mmol),
Dl B JF 4.4 npol ), and(R)2amnoZ(4-

6 flyqrephenyl)eth VSO
N T e e e

t hgFlesepheayD@-&5 ¢, concentrated, and treat ed Hh&l‘%phenyl)eﬂla

hexans -esultijng 10 solid was collected b
fiItE(trgltllt%-tl tl% give [the title compound (1.3 g, paeh.

VB: p@aizobB-ylaﬁi:ﬁc}) Found: [ MPH] + 414. Met hods 217

Folll 0% a sl procedure to Method 1, the
P@V were 15 synt hesi zed from

2- Iymﬁlgo)lélﬂfaﬁolcycl cpr opyl - 1H pyrazol - 3-yl ) -5-n| tropyri
mdin- 4 am ne (Metlhod 76) or

7 2- $ENONoEING5- 1 sopr OXYEHHREAZO0 Sy T 6P | THYG Hloro:
Al B eRshedyfEt 199218 5510 A8y 1037 1) ° phe?lei -
) y1)
N'-(5-isopropoxy- 9.15 and 9.97 (d, J="7.2 Hz, 1H), 8.99 | ethylamine |
Li-pyrazol-3-yl)-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 (d, J= 6.8
Hz, 3H), 1.34-1.23 (m, 6IT). MS:
Caled.: 401; Found: [M+H]" 402.

Method 8

(S)-N*(5-Cyclopropyl-1H-pyrazol-3 YD-N-[1( 4-ﬂuoronhenvl)ethvﬂDvrimidine-2.4.5-
triamine :

To a suspension of (S)-N‘l-(S -cyclopropyl-1H-pyrazol-3 —yl)-Nz—[l-(4-
ﬂuorophenyl)ethyl]-5—nitropyrimidine-Z,4—diamine (Method 9; 0.8 g, 2.0 mumol) and zinc dust
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Met h Product NVR'M5S Amine 2 N -(5-Cyclopropyl- 0.62
(m 211), 0.95 (m 2H), 1.49 (m [(19)-1-(4-

wolldegpw7eanol - 3-yl ) -N2- 3H), 1.90 (m IH), 5.12 eciycEien00513
6. 13 fluorophenyl) [(1S)-%2504- (s, 1H), 7.15 (m 2H),
7.37 (m 2H), ethyl]am ne fluorophenyl) ethyl]- 8.97

0.7 %a 0, %I‘Fﬁn p%g Mgo ks g% F]]'V@o ggglwfg 5185&3315&&{%% ‘r!hétﬁga't%a NH,C! solution

(10 nfI2 By 22"0} {Aﬁ%ﬁ{r(ﬁtouﬁs Gﬁa refdtiod ixtiPe %S {reatedWith sétu&%d(aﬁjheous
m no- 2- Cycl opropyl-IH 3H), 3.67 (m 2H),
NH4éﬁe go]@ﬁpn (49 m)@nd gllpwed fo sbix dor 39yminptss. 'Ehe)meaqmlma}a]s thensfiltered

t h
througili r#%lvrl fy %&fﬁ(‘g}iﬂﬁ %E@Ag 3}9@) @rg.nflitl;{g refgln&g%@%e%ui er Was @%racted
with BE0AY (3 D0 ml), ried-filered) bhd cdvidentCabl . give 9 ,ntlEQUﬁgound (0.04 g,

o ASEIBRCTL AL EhgblS ] 100, 20,00, 20007055

W (5-Cycl opropyl- 0.68 (m 2H), 0.80 (m 2H), 1.75 (m
(4-fluoro 1H pyrazol-3-y1)-N2- 3H), 4.51 (m 211),
Metlpdth (s 1H), 7.09 benzyl)am ne (4-fl uorobenzyl)-5-
2 w9

2 ',’ e mldme..z 4-

diamflieam ne Found: [MH—I]+ 370 16 S N - (5 QICI opropyl 0. 63

211), 0. 95( 1.49 é)H [ (1R) - 1- (4-
1@ F‘éﬂi%‘l’f%ﬂ}lpyﬂ 5 csslppropyb toyrazoHp- YIBS-Mr((l]yrlnﬁd-i)l-4-am1ne

iBed o EO G ORI o -l Thodpba ot i 5 Sobmghanc

' DIEJ-'S((BH g{46 mdddl) in ABuOH (15, mbb ks snﬁ@i at525md foR 1MoLt MchBe-

Cal cd. : 383; Found: [MtH + 384. 4-di aniine 6
concgriptesl. e repitingatl vyas:pugfigd b}tgqhuam qhmmnqtemphy (DCM : MeOH =50 :

l)tOEﬁuoroﬁﬂ%e%% fd 1o §£85@$%$y§%4f3h £5; Found: [M+H]" 384,

pyrazol 3-ylam no)- 5-nitropyrimdin-2-

Methd daer no) et hanol

(8)-Ethyl 6-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[ 1-( 4-fluorophenvlethylamino]-5-

nitro rimidine—4-carbox late

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 mi) 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 chromato graphy
(DCM : MeOH = 50 : 1) to give the title compound (0.7 g, 53%). MS: Calcd.: 455; Found:
[M+H] 456.

Method 11

Ethyl 2—Chloro-6-( S-cyclopropyl-1H-pyrazol-3-ylamino)-5-nitropyrimidine-4-carboxylate
To a THF (20 ml) solution of ethy! 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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7 (S)-N -(1-(4- (400 MHz) 12.23, 11.99 and 11.69 (s,
(S)-1-(4-fluoro- Fluorophenyl)ethyl)- 1H), 10.52,
wQQokBsmad 10. 37 (s, 1H), phenyl)- N4-(5-isopr
9.15 and 9,97 (d. J= 7.2 bzsSEH). 8 99 et hyl ansHCH2006/000513
1H pyrazol - 3-yl)-5- (s, 111), 7.45-7.31 (m 2H)
mi), and theh cRBadM
)5 77 (s, 1‘%I @M{%ﬁ(%s@ ;ﬂg d’&ﬁ]ﬁ%ﬁ %aéldégh“(eﬁilatﬂioto give the
title aomgoundﬂ@g)awcs @ald.: G62; Folhy: [M+15p %d, J= 6.8 Hz,
3H), 1.34-1.23 (m 6H). MS: Calcd.: 401; Found:
[ MtH + 402.  Met hod 8
Methé) 124- (5- Cvcl opropyl -1 H pyrazol -3 yl') N2 11 (4
le orophenvl)ethyl yrimdine 2 45 triamne 5 To a
el H-pyrazol-3-y[)-No-T1( 4-flucrophenylethyl]- 3-mtronvr1d1ne 2,6~
diamfin®) - \4- (5-cycl opropyl -1 Hpyrazol - 3-yl ) - N2-[1- (4-
“— flTuorophenyl)ethyl]-5-nitropyrimdine-2,4-di an ne

Mtrhiathrof 6 cBlogh-
v (ﬁocp%ggjsgo e T Rly A5 Mﬂgﬁ“ \A%Opgndm"?fmme
(Met pmoD), §5)- 164 ﬂllqrowéasnjd)ecﬂwlg{nmd @03 g, 1.61 mmol), and

DIER g?J?‘iﬁH eﬂe ) l?lg’!ng%bx Snnél}mnh%qt%‘g e@\*efl ﬁ“@a@@ &6%1? edor 18
houra e solsentNHb @0l widePRdG4Q ﬂf@s&uﬂ%ﬂd %#el @%ﬂe %93 Flitfed by

or 30 The reaction was th

colurp PR §heoPme & HGAS TiltH) ) Ghe TEHUI aupovadis & fetlow soid

200 RO YR SR D S By 1

d,J fﬁe’z Hz,tll > €5 hGmuAH), (701 80, @H), 624 (d, VB: 9.8atL Ay, 6368¢s, 171), 5.27

(m, 1@%%?@@& gﬂié%g/g#}ffw@ 0.95 (m, 2H), 0.64 (m 2H). MS: Caled.: 382;

Foundr [MHHF 389] ) - M [ 1- (4-f 1 uor ophenyl )ethyl | -5-itropyrimd
ine-2 4 10 diamne A m xture of
2-chl oro-N-(5-cycl opropyl -1 H pyrazol -3-yl)-5-ni tropyri
Methdhsi814- amine (Method 76; 1.0 g, 3.6 mmol),
-1I-(4-fl uorophenyl ) et hanam ne (0.5 g, 3.6 mmol),

arF@IIOWir@h €ifhilér groceiuée WMbthod M2 MhBHHdwided J%.;% oS we
synthsd d § g &f %éfor 1 hour and then concen ed rfhe
Y ?é% ﬁ‘| Th GBI ORES -Birlonremd- 1 pveral iy RBro rapyaitiapynine

(Meﬂ{o@@%an&/&l N to give the title conpound
g%pmﬁxsaec]‘%‘&é . "383: Found: [MH + 384,

Meth/bt E’wddllcﬂ (S) - Et hy| NMR/MS _ Amine

B 7 ﬁﬁg%ﬁiﬁﬁ;wm; BT A ?1(31;,_1%)._9]:81(3,(1‘;1), 820 | -
N2~(5-cyclopropyl- (br, 1H), 8.11 (d, 7= 9.2 Hz, 1H), 7.36 {m, fluorobenzyl)
1H-pyrazol-3-yD)-3- | 2H), 7.18 (m, 2H), 6.20 (d, ] = 9.6 Hz, 1H), | amine
nitropyridine-2,6- 6.19 (s, 1H), 4.66 (d, T = 5.2 Hz, 2H), 1.79
diamine (m, 1H), 0.86 (m, 2H), 0.45 (m, 2H). MS:

Caled.: 368; Found: [M+H]" 369
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15

nitropyri m di ne-4-carboxylate 20 A solution of ethyl

2-chl or o- 6- (5-cycl opropyl -1 H pyrazol - 3-yl am no) - 5-
wankdosagsd m di ne- 4- car boxyl ate (Method 11; 1. Gpc/GB2096/000513

nmol ) and (8)-1-(4- fluoropt®nyl)ethanam ne (0.43 g,

3.1 nmol) in BtOH (20 M) was stirred at 25 C for 1

U react i on cemTrared—tTeated—wrtih "
Meﬁp uPr?qé%‘? extrajclgife%iﬁt h DCM (3 x 50 nl), dri| éfmine

14fi I tﬁ)g%i[b@snd concer\ﬁoemz) 10y (%eﬁ?ﬂﬂ@ OWRS 1%/{27@'74 (R)-2-amino-

pur ol um r omat ogr ap

1) GY‘Q}PD@%YHGHT it e(dcbnﬁ I(H))a 3.0§ (d,staa/@ 6 WS1H), | 2-(4-
%Ehﬁyrazo‘}?)(lgﬁﬁ%%& 9 753! 2-&‘04§Q3 (m Eﬁ?% 3t (dES g5 . fluorophenyl)

pro
pyr pS-@itrapyvitimni-no) - 5Hi1I11H)0@20 l(smlﬂl) T2 A& AENE Hz, 30| Thhanol

A Fethacatis ol s ok S99 N 512 Bits X B3T3 im0 | g,
8
cycﬁgggir)opwialhﬁéﬁvﬂd 2@2? gqamtfﬁ%’ %? % 2H)30 3@ (IHTrDI

n [THE (5 nf) at 0 czH)Tmmmum Pamds[MrEgda (0 C
& 10 raoou ated—with water. (50 \AD anﬂ/ 087%30

15

TVTT T OwND

o b0ty Bonrs @iy 1248 (1, $705 o 180, 807 | 2-amino-2-(0-
DCM {13. p};ra@gl 5'1) dr oUn d9(illf{%rl?‘§$ 7%%?3, ?{jc’?% ted tﬂ%orophenyl)

give th title conp
Fourmlamﬁrm)-lélj-+ 353. I\Zi{)hﬁdﬁﬁ 2H), 6.48 (d, J=9.2 Hz, lH), propane-1,3-

N2- (5- I I I (4
TR SRVt 0 b o
1 X[t -
g] )éh%dgl?é) 2 %l cycl cp(inogz)’ b ?—E%mrla}?oo-go-(% %H% ni t r oj
di n-iiucamhmy Jpropath ddns 2] )d\/ISOCchdM@& Femodl) [M-+H]"
S h t hyl 0.23 g, 1.61 1),
Saan ébﬁé}&g(gorzg gl Ie%?) 24 )r/rrrglm) nien(n- BUO% (5 m) W\T@?s)

Wil

heated I n a sealed tube at 165 Cfor 18 I0 hours. TIne
sol vent was renoved under reduced pressure and the
Methad16y,e was purified by colum chromt ography (hexane

g@@ﬂrzg@glg@m ¢ 8. 70 (d _ 7.2 Hz. | 1H) ' 8 10 (d "=
o é%ﬁ“‘? @ﬁl 3 51§ZIP?° (\;{n %ﬂ}opr%ﬁ;ﬁ%ﬂesﬁgmi-ﬁ -y1ly-3 -mt%wr{dme 2-amine
(Metﬁél'& ’79.? b, 2552g (()Ch3 n]Jmofb @ﬂz(ﬁi -Bidro- &)21 dl%ﬁ Wrﬁ&% é%,% %g 01), and -

M5: ~"Cal ed. 15 Fo
DIEAG) %mﬁaoll Iﬁmmm@) ia sBoOH5 ol u@eﬂeated ine dvblel dgbela? 165 h@ for3
h qlg oun re_ synthesized from
oursg NEF’(SS RO ueed possuend shereyidue was peifjad by

colurfhh Ehr%rrﬁfﬂgﬁfi)hy (hexane : BtOAc =1 : 1) to give (S)-3-chloro-N*-(5-cyclopropyl-1H-
pyrazol-S—yl)-Nz-(l-(4-ﬂuoropheny1)ethy1)-5—nitropyridin—Z,G-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: Calcd.: 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.




20 (Method 77) and the appropriate am ne.
NVR/ M5 Ani ne

13

N - (4-Fl uor obenzyl ) -

Met h Product
(400 MHz) 12.24

w0006 10.98 (s, | 8.29 (4- 5-cycl o
?br’ﬂol;bg)s? 0- 98 gd JH)_ o5 k&f 1H) (7 36y(mpﬁ@ﬂ&hzoomoosn
fluorobenzyl) 1H pyrazol - 3-yl ) - 3- 2H) 7.18 (m 2H)
2( = 9. antre II;L;‘\J R
Meh . ﬁd“ 4 %@M‘S 5 2 Hz, 2H). 1.79 T no [Ammea
17(m 4.0. 86 (m ——368
Found: [MH—I] + 369 WO @mzoo ARoRTL Of%@éﬁoe/c%ﬁ%ﬂ) (4-fluoro-
- 52 | Fistorotmnahdt B 0ty Jrre6. 0 42, D, B. {5 51 76400 | nhen
) el 11 0t s T B g o e et
Cycli opr opyl %—I— 5 2D, ‘%—6 J = 9. pnamine
Hz, Mloprapr}H-pyr@zm) aml(amﬂe)oﬂz ’H), 7.18
(m | 2}—%, 6, )3;%1 (d | uor opheny
5- ni PY@EYI-8: 2- mlfmﬁ%énzmx,gmm,z}ﬁ 21 (d, J E
5.6 J =512
He, hﬁmp SHEADRS 751{"?[1&8#1 e ?&H@ﬁm*gﬁﬁéﬁg oH), 1.jo1
(m dna)mneo 98 (m m oorEG(gmnle) VB: lCaI( igb: Nag;%;
Foohck— -+ /cl opropy
18126 gz)(%rg ?h}‘)ro 10|, GB0 MHZ)1R)27 (8, 109, 2040(%0- 2| Method | 5-
1H pgy d, LH), 7.35
(m fse0: A 01%1 ﬂ?r g%gﬁo’) gl %’% 121}9@?@ g&H), cyclopropyl-
6. 4811(1@}’ra201=3-9 2 I—Jz=7£l-]]lz 190,003 en, I8, 7nit ropyri di N-|28pyrazol-
5. Ot hsinc) 1( 244} 4,04 (m 2% .p0 di ol P
yl an’(%@- 4 ”Eéfﬁ)» %6 [, S8 m,dmo (fn 2H), {3-amine
0. 5[lnitrb @.Qheny I cd. . 428;
Fou§ % n e-l 3- g’%n%rzﬁéz %@ﬁ!’@?’f
( S) + BamEod2d4NG - (Qlﬁyb%(moﬂ;l) 0198-(my CERC0.68- y| ) - N2- ]l -
(- I huanb Qe ', 3ewis: Clibd 2R, Wil 2 6 amine |5
5, 6-whl or o- N- ( 5- ¢yM+apt apy.l - | H pyrazol - 3-yl ) 3-ni tr ¢py
FﬂW%ﬂﬁnd 79 026 g, Q.83 1),
(szj| (R4 hor2 S AR M) B3 4, rié{),(mBGSV(sg 1. Mlst)hnnol B-methyl-1H-
an A (@22 1 n Was
heat%lgblilzdr% g@seal e&fll)ilj%gégmg§ @]@0‘{ g’%_h% 240 The | pyrazol-3-
sol y@ﬁhylmb&- reno éﬂ)mdbfmaeﬂ,mgﬂ(r@rggsgqg_ gnd the |, ..
" ENRS PUTTYSSE O 15, 5.13 (67— 5.2 1, 1),
ylyamino]-5- 3.73-3.86 (m, 2H), 2.25 (s, 3H). MS:
nitropyridin-2- Caled.: 406; Found: [M+H]" 407
yl}amino)-2-(4-
fluorophenyl)etha
nol




W(Piiﬁ)%@/ksoi% yl)-N2-(1-(4-fluorophenyl)e
,6-diam ne as a yell owsgalid (0.

(400 m+u) 12. 29 (s,

col um chr omat ogr aphy (hexane :
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111), 10.68 (s,
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Fm 3Gty 1
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- S-pHTiERIYEH00513
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e

6t Found: [ MrH]|+

@gﬂpﬁ 200517
-A( 4- VHz)

Y Ring?

2, 60dianding 1 (d
azol - 3-yl)-5-
ropyridin-2, 6-
am ne 18 (R) - 2-
70 (s, Method
Hz, 1H), 8. 03
7.6 Hz, 1H), 7.
m no)-5- (m 4
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2:3.86 (m vyl

0. Y

- ¥ (oyw I@-ZZI uor ot énlzlyﬂd) J% 9. G_H):,, 113, 707((111, 1H)=

4l no

I E R e o

propr

ygrwgg%z%g ff{ﬂzﬁg%of?f Ei,53o
myes b6 Eﬁ@@lsﬁt(m'\'bﬁ%ﬁ SMaA

| oy g P 8 b, B

6h7=(d6J9 QH;HZZM) 5@9%&1 5 83
(WH)E%’?&and széms, 1&%@5, [

3%6%(15 cyg‘ﬁ 0pro %/5'?)4 %’7;—6'\1'27

450, (nBAIYLES 0L, Opyé.8 HAR

ﬁ|§)36(361d115{g(§ﬂ76f$4 1I—I-§oag:r azoI
IBQB 2- ?WH‘I 1.92 (m 1

41
M

}4{384\] s ]

OW g 3
095
ate
-53_
ne 2
Met hod
6.0 Hz,

1H), 7.
opyl - 1H

(s, 1H),
29 (d,
azol - 3-

1H),
1H),
H . 0.9

17

(m 2H).
H| + 403.

L SymT et S)1-

(pyridin-2-
yb-

ethylamine

30

J=
J

21

3
40

BHV'-(0(68 1

. 2@“?’?519‘?%)‘3&1(
oflpAB(§(5- 1H)
pyrazol - 3- mst
 isqprapoxyaifine

ﬂi%;go?‘@ﬁfl)( ! ) g

ropy
7| nirdpyaitines),62

diamine

(00N 2.8} 12205 and 2F6A (sVEL

4
o4 i mama SO eI 1 "
8 f3, 896 (sd Sj?U)§d ﬁ=?% 18,
|2ITH 1 41

5~ -3, ,
‘fﬂ‘%"%ﬁ%ﬁn@;@m P ime
(80), 6.24 and 6.04 (d, J= 9.6 Hz, 1H),
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, 3H), 1.26 (m, 6H).
MS: Caled.: 400; Found: [M+H]" 401.

. 7. m 2|—1), 7.
r&koands.15(Re < #p Hal) H).5.

Medodd.
(400 MHg

7.6 Hz,

17 (m
13 (t,

2.25 (4,
o[ MEH]

S 1-G-

fluoro-

Nt

phenyl)-
Ethylamine




fl uorophenyl )etha nol :~i WO 2006/ 087530 _
PCT/ 682006/ 000513 -54 Meth Product NVRI M5 SM Ami ne 2

Wdﬂ)os@ﬁ)ﬁ' ( 5- (400 NHZ) 12. 10, 12.05 and 11. 84’d’1$@32006/000513
Met hod (8)-1- I|sopropoxy-I|H55%H), 10.96, 10.94 and
10. 74 (s, 1H), 95 (pyridin-2- pyrazol-3-yl)-3- 9.09,

o ?d% 83 (0, Hz—y = |||L|u~—rd6( -y -
Meﬁ- 56Pan cg 23 (m . 15 and et hyl ami ne SM Amine 2

22 (pyp{Ryin@2- 8.11 ((dQON/H{ 1@ 1@212 M"A%d 11, 61f( Mt fliog, | (R)-2-amino-
yl) et hyl) rldlne 1H), 8
and| F'Bowp Iaf B Fre dH)?lQ 1@:87%6 1074 (ﬁ,ﬂH)) 59539 and 2-(4-

2 83(6'3%3501"&@”"2[ 4505, Qgg a&ﬁg 7(34“5%@7% ﬁ?ess 15556( o tuoropheny)
J= |6l AphimaolR1) 1}1)3&1@6@&312&(}&9@&11 (hgo Cal ¢d. | ihanol

kB s e e o | )
ggd?flﬁoro- A-?eth é{%’- %96‘3‘968%?%%%93{%8}% (3’: %H%
ittt Sy (o
704 (o) FI e ¢ 0, L
and 5.76 (s 1H) 5. 32, (lﬁﬁ 1), 4. 71,

4.99 and 4 ( @r@n 2H,),5123Qﬁn,6}B)M312386/( 6“872500'
: .. 400; . _

I\P/csﬁ/%lzgge/ 03051 CAlRE o e g e Ani ne (2

23 22 ((R}Bi}mm-MMO)(MﬂMI%?li?@&Kdlﬂ% L Yhvbfod [ (5)-1-(4-
Met f}?.c(l4_( R) - 2- am

10 64 and 10.58 (s, 1H), 8.30 (m, 2H), | 81 fluoro-
flucrophenyl)ethy | 7.33 and 7.31 (m, 2H), 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: Caled.: 434;

>

diamine Found: [M-+H]" 435.

24 (S)-IV-(5- (400 MHz) 12.24 (s, 1H), 11.01 (s, Method | ($)-1-
Cyclopropyl-1/4- | 1H), 8.30 (d, J=7.2 Hz, 1H), 8.56 (m, | 77 (pyridin-2-
pyrazol-3-y1)-3- 1H), 8.10 (d, /= 9.6 Hz, 1H), 7.76 (m, yD-
nitro-N%-(1- 1H), 7.32 (d, J= 8.0 Hz, TH), 7.28 (m, ethylamine
(pyridin-2- 1H), 6.28 (d, J=9.2 Hz, 1H), 6.15 (s,
yDethyl)pyridine- | 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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Fl uor ophenyl )-2- 1H), 10.94, 10.87 and 10.74 (s, 1H),

95 2-(4- (6-(5-isopropoxy- 9.05, 8.82 and 8.73 (d, J=
wWo0208s/687530f | uor ophenyl )  1H pyrazol -3- 1H), 8. %Tﬂﬁ@'mowooom

8.11 (d, J= 9.2 Hz, 1H), etlgnol ylamno)-5- 7.

7.38 and732(m 2H) 7.15 (m nltropyr|d|n2 2H)

P |

Me'g' 36""*5‘“85 and 5 ?ﬁﬁ_&gﬁgw 5.32 5 21 and 9V8g (mAmine2

25 1H) (fﬁl)zl(i g (H)r (4%_&1?3{?(1%‘68*&")1}8'_&(1 Se (s b‘*aﬂ@@@_@- J{R)-2-amino-

41 FlEmopHenyl_l)M!-l—ﬂ 1119052879 @) J3-Th g o) - (790 MHA)2-(4-

and| (et 1,y sop Gy By 11wy B Hrpny

I h 1p d 7.
R T e T T v

5, &zlemhyol)-ém ne |i6spisobd) §-17Hm, aR, 518G, {# | 1H), 4./60

S dRutdl " 150 T o) Ak @Héﬂﬁzz%cs""”d . e

Cal c}dammfb;’éhanoqil ctmmeh@wa&d BW‘EomﬂB fs S)-N -(|5-

(400 MHz) 12, 24( 1H), 11.01 (s, S1-
Cydl opr opy! - H 1473 8.30 (d, J= 7. 2 Hz, 8.56 (Im
T pyrtdrm=2—pyrazot=—3=—yH =3t .10( 96

Hz, 1H), 7.76 (m yl)- nitro-N6-(1-

Methpd2¢Hz, 1H), 7.28 (m ethylam ne (pyrid
.28 J=9.2 Hz, : th
clopeotyvinl Hip 3ae - [ 1 {4fluonophanyly

= fo )
S
-5

1= 6.8 Hz, 3H), 0.97 (m 2H). o 84 (m 2H. MS
S cd.: 365, Found: [MH + 366. W\ 2006/ 087530
P h2606f DOVEd@opy1=e-( :B-@lhbroE’L-@ﬂ:wph R NpybidoRAGianene (Method

52 003 D, Do OHHER P hHpmids (G512 9 579 oesobigand DIEA
(0.277111.1% 14, rnﬂ'lb% in ABWOH 1&5 ml) was heated in a sealed tube at 230 °C 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 (4, 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,




(6-(5-nmethyl-1H 8.09 (d, J= 9.2 Hz, 1H), 7.39 (m
2H), fluorophenyl) pyrazol-3- 7.18 (m 2H), 6.33 (d,

wd 0006756, 1H), ethanol ylamino)-5- 6.19 (s,p
5.17 (m 1H), 5.11 (t, J= nisyropyridin-2- 5. 6(}-@;3?",9&/?00513

3.68 (m 2H), 2.24 (s ylamno)ethanol 3H). Ms:

VoY X ad 20

| f [o )y gre Ve T T rotr—=5
Me%)‘%gn?g Q/CFSS?EH)}?%MZOI-&W) N -[If ?M—fl uqrfomine
27 pheil (RJ2BR5T T~ 4~ N[\ GODRIEANE D5 (3 110, A, 3| el T 5
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?g) n?y‘%%a ? gg%s‘éﬁeg%z“)]“ gtshl')];? 3?1)%'@9% n72)y, k.15 | fluoropheny

mmoj yhniaed DI EA (.72 @, oED; G4 RLin i BUOH (5 My

was ated in a seql ed ube ’at hour s.

The E FIV mV\h%“(‘i'errdblédHl)prﬁj@?f(br,eﬁiDcé@er ds-sare and the

res urlfle upm ch hy (hexane
= ﬁoggml—?ﬁ%m 2) to yi v%’cﬁbé Niﬂeim as a

yel | ethasadl i d (0. 38|d= 5,6}&7291) 1%{51( 488, @/gl;) 12. 25 (s,
1H)| 10.14 (s, 1H),| 7.87 7.76 (d,

J= 6.4 Hz, 1H), 748 ¢Hh Z%Cm%ﬂlé\dférﬁlalm-g 6.68 (3.

| 6.22 (d, J= 8{4 b 4.57

||I:n|? 1 87$m L H) Z‘?Pé@wﬁgﬁggéﬁr 098(m‘m
28 2H) 6(47~o (m 2H) NB#OO@EIIH&QJI1226'€§1H)FHLQEI( |Wi&thdd 3P &-fluoro-

a_sim]|ar procedLre to

15 Fo
Met Fy\ﬁf fiol I J’v'ﬁ\rl‘?gg]g@ﬂﬁﬁﬁ% EzyHi)s 7.86y r{t88esi zefiphenyl)met

f 3 1 L 1 WO .
2005 875‘%W3%’%Ha 57 00O TR 23618 REb oduct - v g
SM |apitAeol-3D~4R) - 24 737 (B 2HAGOMsZ)HYL B.225d( §, 1H),

5 o Bopbphl | 5 SsRelibs G  aad’ | 7O7 L

adiemind- yl am no) (c{,dy—SJGHz,GZIQ)(,WW i!zillmg 7435 (m

J =

pyr

2H), fluoropheny #-nitro 7. 74 (br, 1H),

6. 27 1) et hanol phnﬂ?ﬂmaﬂ)ﬂzé%(mmbd\asm) 5.62 (pr,

1H)}, 5.03 (t, J = 0 H | 4.46 (m

111 562 (i | CHREOBBA B uhd NPT 368,

29 (8)-N'-[1-(4- MS: Caled.: 399; Found: [M+H]" | Method | (S)-1-(4-
Fluorophenyl)ethyl] | 400. 83 fluoro-
3 .

-N"-(5-isopropoxy- phenyl)-

1H-pyrazol-3-y1)-4-

nitrobenzene-1,3-

ethylamine

diamine




ethanol J = 5.6 Hz, 2H), 1.89 (m 1H), 0.97 (m 2H)),
0.71 (m2H). Ms: Calcd.: 397; Found: [ MtH + 398. 28
woNood/idk750400 MHz) 12.26 (s, 1H), 10.22 (s, NEtP'?mszoosmoosm
(4-fluoro- Fluorobenzyl)-N358%tH), 7.91 (d, J = 9.2 Hz,
111), 7. 86 82 phenyl)rret (5 cycl opropyl - 1H- (t J =

. O 30 ([T framramT e —pyTrazot - .
Meth 17 rredeels oo0g (}g $76.24 (d, nitrobepd¥he- 1, |fAmine

30 = NHZ& H) 5- 7@0@ MHi)fﬂpxzsﬁ(s"ﬁ{) %@ﬁwe %ﬁ&toﬂ 1 (8)-1-
5.6 2H), 1H, 4 (m 2H),
2H) | stbprqpal éH :dﬁ), 854 IPDM’FBQ@ J689. 229 (pyridin-2-

g % %I(a%br'){f@or ophe glt)hig?(déff{guggyzg ﬁﬁgﬂr of I\/EEF\IhOd yD-

3- (‘){ntﬁ:GNf opgayyxdupraﬂw dm, %stwoj 8.0MI2, - 41 ethylamine
et hy ne n| t r obe nzene- 1,3 di am ne WO 200p/ 08753(
PCT] @g] 15, K@Bﬁrnpﬂdh@@ (NNF&HD/B SM Anmi ne

il di (S)-1-

Sq/om g’g’?opy 1&5 iﬁ) @%4‘15‘?1(}9 Q?é;m(&{%wo J(— é. 2 42

(plia v ol iy ot 0 o,
) ) - ni - , .

(d, |J= 5.0 Hz, et hylﬁja\nr‘hﬁﬁé}g)%;W)(%HW)%@né@ ne- 1H),

)/\

7.28 (m 1H), 6.65 (ZH) M@Caﬂcd?'?,%% ? °- 27 (m1H),

5.60 (m 1H), 4.60 1897 m 1} 49 (d, |J=

6.4{Hz, 311), 0.97 ([M+I'2]H)3650 73 (m 2H) I\/E: \Ca[lgdr:

363 Fovmgt—HHH—365 R z). 12 2

3L oo | Ry 15 (o | RN A28 (oS Lh G| YeBoia] (02

1H) | Fiwofopheslyl)-239- |G 27,820, v 79.6B48M 79- P34 4~ | amino-2-(4-
(5-methyl-1H- (d, /= 6.0 Hz, 11), 7.36 (m, 2H), fluoropheny
pyrazol-3-ylamino)- | 7.17 (m, 2H), 6.67 (b, 1H), 6.28 Dethanol
4- (m, 1H), 5.53 (m, 1H), 5.06 (t, J =
nitrophenylamino)et | 5.6 Hz, 1H), 4.45 (m, 1H), 3.62 (t,
hanol J=5.6 Hz, 2H), 2.23 (s, 3H). MS:

Caled.: 371; Found: [M+HT" 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, 1I1), 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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(5-methyl-1H (d, J= 6.0 Hz, 1H), 7.36 (m 2H),
fluoropheny pyrazol-3-ylamno)- 7.17 (m 2H), 6.67
wOhooshBhs30 6. 28 1) et hanol 4- (m 1H), 5.53 (m ,GB?%%MSB
(t, J= nitrophenylam no)et-86 Hz, 1H), 4.45 (m ,
3.62 (t, hanol J= 5.6 Hz, 2H), 2.23 (s, 3H). M
Methadi @8. : 371; Found: [MtH + 372. Method 32
(S) 4- (5 Q/cl onrobvl 1 H-oyrazol 3-vl anm no) - 2-[
QI ORYATlAhpeazol) ey lamling i 2afihorb-5-wiicbbabemzapi trile 5 A

T W s%lc 15 08 %Sﬂrdlﬂppw-gmbe@owﬁaﬁ (Msthosl 34, 66rg 28 nminel) and
DIEAt(émzmh B1 hirhe) ir( MaF '@E’(ﬂn%as?adge@dro%%q %’E&Hlt?ﬁ of Sigslopropyl- LE-

(ﬁ -(4-1l uoro-phenyl)ethyl am ne
pyrazqlep- argpg( 2236 mmollﬁl THR ({ odl) atiorP () Mdlﬁ&l the re‘ﬂ@tfon mixture

ube at 230 C for 2 hours.
was it ?évd:a% 301f gﬁe SFRIBFIL e triaeyed rugdméucad gtraskmfe and the
resultetﬁ‘esiﬂ@e Wplﬁiﬂe')dfﬂy%hﬂﬂn clt‘frﬁlnld{ggﬁ%gy %hgt%ha&;c Ee)i??oeglve the

gl ve

Et OAc
e Gosmpandsopyellwo sell (5 g, ) wammﬁzm 3442 183, 4023 G5, 1),

8.78 %J'DJ - 9238, 4, 81!1%:1 G- %%ﬁ,‘% 024, ggx()rlm e 1H)5 ogy (m. 210,

0.72 (18, 2H}MS:4:H61. {187, Fbﬂnd{-’MQ—g’( pg | H, 1. 55 (d, J=
Hz, 3H), 0.96 (m 211) (m2H) . MS: Calcd.: 406;
Found: [MH + 407. WD 2006/ 087530 - 59-

Met]POQTj4SB2006/ 000513 Method 33

- Cvclonronvl -1 Hnvrazol -3- lino) 2 fluoro 5
2.4- hérizohitéleTo a sol ution of

2,4-di fluaro-5-nitrobenzonitrile (Method 34, 5.0 g, 27
m%ltis U BiER0-¢ g, 24Tt mmeal) wawaddei o wemwﬂemsws ml, 1582

dcd cl,opro
jj"f;’S‘?EZSr TR B Sl D Rt o g 7% o).
e spgnespion o stimed ttthle e At r
(800191) é GQ@H SIHE ISJZfﬁ‘t mgﬁﬁﬁﬁ?ﬂ%ﬁ%dﬁ% &gd%&/ water
presStF e Hng spHevas %@@Pﬁé@yrﬂgﬂmﬂd@leém glﬁ/edﬁh titfe compound
(13.8¢pP £hHang Y (. W@e ve
?ﬁem??tl e cot?r(ggmd asia yel'T ow s %%%@ﬁ}&%b’%ﬁﬂ
NVR (400 MHz) 12.54 (s, 1H), 10.13 (s, IH), 8.78 (d,
Methdd 38- 2 Hz, 111), 8.10 (d, J= 13.6 Hz, 1H), 6.02 (s,
191(m1|—|) 0.97 (m 2H), 10 0.72 (m 2H). Ms:
%HWIHg%&?MIW@@deEd%Wﬁh@gz tﬁ@fohl%%x% o%naqouﬂ?sl%fe%

svnth tfff’ ni trobenzom trile Potassium
¢ Efmf " ﬁﬁﬂ’? Ow@ylabﬂwrml-&fymo} -2fladro-R- B0 beSonittile

M hba&,g arkbih foll owed by slow addition of
) m%rbﬁg%tﬁu ff1%e (11.0 g, 79.1 mol).

-di fluoro
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 (, | ethanol
2-[1-(4- J=5.2Hz, 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: Caled.:
S-nitrobenzonitrile | 422; Found: [M+H]" 423,




The suspension was stirred at this tenperature for an
additional 4 hrs and quenched ice / water (800 m).

woOlhiRe/ess ting solid was col |l ected by filtratipgit/@B®os/000513
dried to give the title congound (13.8 g, 95% as a
white solid. NWR (400 MHz, CDC13) 8.48 (m 1H), 7.24

Metld 3¢lH) - 20 Method 35 Following a simlar procedure to

~ '_IMYETﬁbd 32, the follow ng corrpounds were synthesi zed

(S)»-N'r Gﬁvclonlropvl—lH 1|:>vr|azol— -y)-2- flluoro-]\/I -[1-( 4—ﬂ)uorop%1<|anv1)ethy1]-4-

. >-C ropyl -1 H pyrazol - 3-yl am no) - 2 uoro-5-nitr

niiro i d—‘i%}ygg (Met hod 33) and the appropriate am ne.

Me -
12AE1’(1)1E{(:U§QHP5 cﬂ'\]@ N@dﬁ‘m@@ }fﬂﬁ%&%@ﬁ%&eﬁgl}%ﬁ?ﬁy%& amine
(Metloyd: 85 H:4)6hd, 1 ﬂH—m@ok)Z(SOd r(4diH)oro-pheidy lxeﬂ'lyldlﬂﬂhe (072052‘3 (1n50 mmol,

and IS (PP 0 B ER i A b peiiceled i aseaiécbtube at 160 °C for
8 ho&b')Thezbol%nt(%s rlzﬁpove@zzﬂcﬁr (égucecfoﬂ)fs%ﬁ&ﬁ%?rﬁ{é )esﬁwl a:?purlfled by

roxye
columph@@atog@ap‘hy (Renane HEtOAMB= 4Cdl) tulgive the title compound as an orange

BB OB 04 S8 RN, b 0 D e

7.43 (153 =N K8 2PYC 7 08 @RF+ s UMD ZPE 5 &; yk'sz?rr&'ﬁ? 82%"@ ULs.6 1z,
4 fluoro henyl} ethvll 4 "nitrobenzene-13
1H), %16§t(%1r1@) 78 (m, 1H), 1.84 (m, 1H), 1.48 (d, J= 6.8 Hz, 3H), 0.91 (m 2H) 0.66 (m,

I or o- 6- ni trophenyl ) -1 H pyrazo
2H). FA%Y%“:&D ﬁgyif‘ﬂﬁdhé%‘g@i@umo g, 1. 43pmml)/)? >
(S)-1-(4-fluoro-phenyl)ethylamne (0.209 g, 1.50 mol,
ES,PIEA(O 373 M, 2.14 mol) in n-BuCH (3 mM) was
d in a seal ed tube at 160 C for 8 hours. The
S
r g‘sdlllggﬁéngl‘v\ggn'gﬁfu r'PI‘b ﬂ'?l(/[ef %ﬂ %%eﬁ&ﬁ ?é)lﬁjéfﬂé rggl%ﬁgurﬁdhr\g%g sypthesized
from 5-qeeclopeopy1-A- (213)~d1fhlog:1 Gﬁittdphemyll-ﬂH-mmbﬂnﬁblﬂs(Méthod 85) and the

solid (0.40 g, 70%. NWR (400 WMHz) 11.95 (s,
appm%ﬁﬁ{‘]"g"ém‘? (s, 1H), 7.72 (d, J= 9.2 Hz, 1H), 10 7.43

Metht . | Produdd Hz, ZH), J= 6. 4 HZ, It 1 IS 1%
i T Sh o JAMRIMES, T tp. 1M 5 63 (s, | Amine2

37 11- LR)-2[F5-(m  1H) (4010 B 11. 95*(9,4}1;95 884 (simﬁﬁz 8 {19.-2-amino-

31| 0,91 10,66 :
oGV RRRT G0n, | Mo oz TED AT b alg: 41510 o} 2-4-
Pr Ot 6¢kdr&l-1-GlaMeitd)Od 83612 1019), 70l @W D 4GUTREY NEhyas fluorophenyl)

synt hesi zed

2-fluoro-4- (t,J=8.6 Hz, 1H), 5.63 (s, 1H), 5.04 (t, J= | 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: Caled.: 415; Found: [M+H]" 416.

Method 38

()-N'-(5-Cyclopropyl- 1 H-pyrazol-3-y1)-4-fluoro-N-[1-( 4-fluorophenyDethvl]-6-

nitrobenzene-1.3-diamine

A mixture of 5-cyclopropyl-N-(4,5-difluoro-2-nitrophenyl)-1 H-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



m
f5r2ycl opropyl -N- (2, 3-di fl uoro- 6- ni trophenyl)-1H pyrazo
wo 2@0mgisae (Method 85) and the appropriate anp@ﬁGBmmoosﬁ
Product NVR/ M5 Amine 2 37 (-Rji-2-[3-(5- (400 MHz) 11.9
(s, 1H), 8.74 (s, 1H), 7.72 (R)-2-am no-

cohn@i @h@ﬂ:[a@i@téph%"(‘he)(aﬂe : BtGAL =8 |'B*‘co %} ¢ tltgez%)(r@oung B an orange

- pyrazol -

sohdfOéQO (6d84%) NMR44(P&MHH}I)12 26. @31{)1 mwwwny,l'}) 75(d,J= 12 8 Hz,

5.0
1H), ?Z"tsf?, (yojﬂ hlg% JH ,%4% f@g%giwgr& nf(ﬁ 8. sg{gsf’zﬁa ’ﬁmd J& %8 Hz, 1H),
5.63 (STLE)H5S G, 6111)31 3 (ImH)?-l(ﬂ%(ﬁ% yory 1%12')3%6)%,@”&}1}'3)71 (m, 2H).

phenyl) eth
MS: %éll éd ﬁ% 4PQA+H] +416.  Method 38 20 (S)
-N - (5- C,ycl opropyl -1 H pyrazol - 3-vl)-4-fluoro-N3-[1l-(4-
fl uorophenyl)eth |y 1-6- nitrobenzene-1.3-diam ne A

Metheidd%r e of
e5 opyl.- N- (4, 5-di fl uoro-2-nitrophenyl)-1H pyrazo
Pl

Hr@aecgge tepMgthod g8, the datlawing Fompounds were

synthé@ecﬂfr&rﬂ 'Sf %ﬁ? g\f'%lg% ﬁ%}tjﬁ&o@g&hqpﬁsﬁlﬁs ?ﬁ%yrwﬁrae@ne (Method

86 ewagro @thinen a seal ed tube at 160 C for 25 16
)a?dgh pew\ eRt—was—t-almved under reduced pressure

Esi due W%d by VD 2006/ 087530

Met “na Fﬁ(ﬁﬁ'ﬁ&S. due vas
Cl A POF 0 :
3 EtOA@ g E 1) to 20 g% 2
ha (s TH) rﬁ( éﬁ‘ 3[{%5%
Pyyazolydyylaming)- ( 1520101 asﬂz,eﬁ), B84 ai,a &0 H%H) fluoro

sol | By¢lopBpl- - 84 (d NMi%zM@Q IM)"Z’7 411

(ool &0 Lol (3D 560 g Sos ¥ sk a2 ol

0. 7jinifraphenpa 'ncs I\/E>4 4Bons, A H), RO9:3.90qu O] Mit, 400} ethanol
Sb Iar rocedure fo Met hod 38

"o ﬁﬁ%‘)ﬁ el ddiBe Rie Y Rt dsn, 280 ¥Bofaled.:

5 cysthapl opy! - N- (4,131 6 fdymar 2 i 4ilzophenyl ) - 1H pyr
/ w??p ??\//hf hod [10 86) an@dtﬁg appropriate am nel.

I\/leth Product NMRIMS Amine 39 (R -2-[5-(5- (400 M%)

9 1H), 10.13 (s, 1H), 7.77 (R)-2-
M‘gﬂc&opggpylf?kl- (d, J(: 12.8 Hz, 1H), 7.41 (m J = 6.4
BHR3: ﬁlﬂﬂnﬁﬁﬁggértgv%v&ﬁicﬁﬁ-z-v“laniinol-2-

Z0

To a suspension of (R)-Z-[4~(5—cyclopropy1—1H—pyrazol-3-ylamino)—ﬁ—methyl—S-
nitropyrimidin—Z-ylanﬁno]-2—(4~ﬂuor0pheny1)ethanol (Method 1, 1.0 g, 2.4 mmo}) and zinc
dust (0.79 g, 12.0 mmol) in the mixture of MeOH : THEF (1: 1, 70 ml) was slowly added
saturated NH,Cl solution (10 m1). 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 mi}). The resulting
aqueous layer was extracted with EtOAc (2 x 100 ml), dried, filtered, and concentrated to give
(0.8 g, 90%). MS: Caled.: 383; Found: [M+H]" 384.
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111),

| uoro-4- 1H), 5.
phenyl) nitr

wo22006083580 (m 2H),

Methgahg_‘@ Am no- 4- (5-cycl opropyl -1 H pyrazol -

2-(4-1l uorophenyl ) 1H),

MS:

Cal cd.: et hanol

| pyrimdin 2

60 (s, 1H), 5.08 (t, J = 5.8 Hz,
ophenylam no]- 4.45 (m 1H),
1.90 (m ethanol
0.982¢m 2H),
415; Found: [M+H] + 416.

0.71 (m 2H)

3 yl am no)
yl am nol 2

( ‘Fﬂﬂlbwmﬁamlw petehnoto MBthbd 40, th$pliovsingBompounds were
synthg(:%R%édzﬂ‘(Ln%_a(sgi_tgft}iglllﬁxp ye'}/mldl o pyr azol - 3- yl am no) - 6- met hyl

PCT/GB2006/000513

Met hod 40

ylamino)pyrimidin-2-
ylamino)-2-(4-
fluorophenyl)ethanol

T T, Tn-2-yl - Ttoorophenytettramot
Met? t%f’%ﬂﬁ.o a, W and zi nc dus%“)(gl ;9 g, SM
41 12. O\ﬂr(snmgcmpaop,he | (X7 0! (18, ZH) N@@Iﬁnzﬁﬁﬂ@m J46 }i’zO M Method
wag sl owy adde slat ur at ed ‘NHACI soluti on m).
Af t]dT Bymmlr%yl)@ﬁe r88s £ 198Mmndd), 6,084t der @\thhlfihﬁtmat e@
aqyepus N Go SO u
m At u'?ggl S stl rred )g.gqm nug}@npﬁgn%_ﬁrggét@%n
\(N?C phhmd)et}?ﬁ}pgrmﬂdllt hﬂﬁ)),l @034 (pd s,lg{—I@fMSﬁd?alb@.. Mi,mo&h%%c
e. resuljt s layer was extracte
witﬁlegv%ﬁ\ ERIBING 1o M‘?Hla%ﬁéi filtered, and
cor hAlAd 1 V] ) 7 ; Icd 383"
N e T e B 0205 e300/ Boosts | Method
- 62 h[(ﬂg%tdmﬁspﬁd-ﬂgﬂl(sl Hal, 261)j 4180 éms1H, 630 (QJIQD?U-EU €m} od 3
Metithod 40, the fo ' nteS|ze
fran’éf‘Zgﬂ?'t abl e nltaﬁﬁ)p 13% Sﬁgdg V\@ﬁ ’dﬁ% Aedry VB
SM g;{l);{‘mﬁ );ﬁ/,ﬁidgpro * FQund® Q 96 (m 2H)
1. 4 cﬁp R/%tghg H{dpyr afgbool 2 3-yl)-N2- 3H),
1. ¢ -j(lPr@Impﬁfﬂﬂs (t, J =6 Hz, 1H), 6;20 2
[(U (Is, 1H), 7.16(m 2H), 7.45 (m 2Hy,
8. E?uptorpﬁlén}rl Hﬁanﬁl [)ethyl]pyrimdi iH), 10.35 (br s,
43 1H N 6pyil- 353\4ng%&! 3391%%11& {M}g‘@%@ [V Fiethod
3542142(1R 2- 5- Ami no-4- 0.6 (
2H) 111&13?692((1%3’11'1\&) 3.56 Met hod [(5 cycl opropyl - 4
(m m 1H), 6.50 (s, 1H, 7.10 (m 3
pyra@gﬂ)‘%@e%b,( 7.6 (m 2H), 8.25 (br s, iH. N
Cal| pgirimidiyé-Pdi-no] gyri m di n- 369; Found: [ M+H + 370. 22
2-)Itgiaa}rrlnl'ngo) -2-(4- fil uorophenyl) et hanol
44 N*-(5-Cyclopropyl- MS: Caled.: 353; Found: [M+H]" 354.21 Method
1 H-pyrazol-3-yl)-N>- 5
[(1R)-1-(4-
fluorophenyl)
cthyl]pyrimidine-
2,4,5-triamine _

45 (R)-2-(5-Amino-4-(5- | MS: Calcd.: 343; Found: [M+H]" 344 Method
methyl-1H-pyrazol-3- 6
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M (5-Cycl opropyl - Ms: Cal cd.: 339; Found: [ MtH +
34310. 1(9 l\/bqt/hodpll—f)r;yrazol -3-yl)-N2- 4 (4-fluoropennyl)
woysdsmsisme- 2, 4, 5- triam ne 44 -(5-Cycl opropylpePBr2006/000513
Cal cd.: 353; Found: [M+H + 36&3-21 Met hod
1H pyrazol -3-yl)-N2- 5 [(1R)-1-(4 fluorophenyl)

| dr ne- 2, e 245
Me;ﬂée{]? go?y-dgrﬁdno-m(s-wﬁd 343; Found: [MH + [SM
46 344 KBeMod-(daet hyl - || NMBYCaee] 3ﬂ= FBund: [M+H]' 372 Method
yl a rinidin-2lylan no)-2-(4-
flu ::FEJ;?%@%&PBJI&‘%{ hol] WD 2006/ 087530 - 63- i
PCT gﬁl, Vet h Conpound NVR/ M5 SM 46 Ms:
Cal ¢d. : %? gﬁ% ;[ MtH] + 372 Met hod

1 mymﬁpll et hyl 7 N4-(5-isopropoxy 1H pyrazol -3}
5:;” " de njs% y ) trianline Method 47 (S)-Ethyl
5-a ’ﬂ opropvl-l-l—l—--py_ra_zol 3 vlam nol 2 |
(4 friaugﬁ@phenvl ) et lhvl am nol pyri m di ne- 4-car boxyl at e
5. Ib a suspension of (S)-ethyl

=

6- (5-cycl opropyl - 1H pyrazol - 3-yl am no) - 2-[T-(Z

‘ld(J oghenSI ) et hyl am no] - 5-ni tropyri m di ne- 4- car boxyl a
mliff-e—%’—‘g\/éthod 10; 0.7 g, 1.5 mol) and zinc dust (0.5 g,
(S)-Ethyl 50atBind-6-(3-85lc@Bropy I iE-fyrazol Bevi1aBidth b M85, S| owl y

added saturat ed aqueous NEAFCI—sofruttr on \rrH) After
fluorgphegyhethylan , erd-xgrbpeylams cooled to 0 C, to

? ed NHAOAc. sol ution
Tl 85l %ﬁ% F b S e e poRda iy Seet S stming 3-11-(4-
ﬂuorophenyl)ethylammo] -5-nitropyrimidine-4-carboxylate (Method 10; 0.7 g, 1.5 mmol) and
zine dust (0.5 g, 7.7 mmol) in BtOH : THF (1: 1, 20 m]) was slowly added saturated aqueous

NH4C1 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-Cyelopropyl-1 H-pyrazol-3-y})-N°-[1 =(4-fluorophenyl)ethyl]pyridine-2,3,6-triamine
To a suspension of (S)-Nz-(S—cyclopropyl-1H~pyrazol-3-y1)-N6 -[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 hou, 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;SQy, and
concentrated, The title compound was used directly for the next step without further

purification.



10 mnutes at 0 C and then filtered through a plug of
celite with EtOAc (100 m ). The resulting aqueous

‘w0 AyeusTsls extracted with EtQAc (2 x 100 m), rdrieshoos/o00si3
filtered, and concentrated-t6d-give the title conpound

(0.60 g, 92% which was used w thout further

Methodsid9igt i on. Met hod 48 15
| opropyl - 1Hpyrazol -3 vl 1V6 [1 (4

fl E@i%’ﬁhg h%lw ipyddegyreitel Mechddl 48, et follawingeompouads were

f
syntl%%%@ﬁi&%%ngans@tgplg SHEEPYEdineny r azol - 3-y1) - 1v6- | 1- (4-

MetH uocgﬂli},gﬁya) ethylT-3-Nr tropyT I arne- 7, Bepir o Te SM
(Method 12: 0.26 a. 0.68 mmol) and zi{nc dus (0.223

49 g, BNA(E- ﬁimﬂbﬂxropyﬂl ME@razolT Bl A°-(4-1, Ti8T Calv@S3 3, OWI Y Method
adde ]& a‘%’%a% anponi um chl orlde sqlution (1.5 m).
The| Feebqogrpriding- &3 kﬁa'glaﬁ’t“ﬂerred at 23%ognd.: 4111}1(3@9 13
1o AL GR_ AR dl l cu

R B L S A oo Method
for mnmztoﬂrépylﬁﬁiﬁnd)]pytiéimz Magin)-2wds 1| FHoNe ] 369 14
filgrati n %P hed with EtOAc (20{ nml). The ‘organifc
|aye*:Elu 2]5 %Pc d, washed with brine (10 m), dried

A T R e M 25 L A et e

used directly Wit h far
pur |3f1i€man®]q)mr1d1ﬁ52-ym)amﬁﬁﬁl29(&7530 PCT/ CB20AG/ (9051399 | 15

- 64- ., Met Egﬂ wing a simlar procedure to
Met [T P’B}el' conpounds were synt hesi zed

52 fSIr\/IOrB @hﬁiﬂb-‘f‘ﬁ%—%yﬁlb fo%yfl/ﬁ'p%d%rgla% XF)[ n W% 3\%}%’ VS Method
Cal c]}dﬁg E(1®3B(4—ﬂg@ﬂ@pﬂenyl)ethyl]pyndme— Found [M+H]" 387 |16
flu%gg% pyrldlne236tr|amne Found: [ M+H + 339
13 ({5 Am no- 6-[ (5-cycl opropyl - 1H Ms:

53 Cal Cdehlo&ﬁW -(3RYE8pro yl IH pyrazol 3-yl)- | MS: ajed. 372 Method
pyr anuno pyTi gm no) - ZCé ur’ld
[Mhl-i]/(’o @rq | %,agﬂ fp@tmmwol £>Found [M+H] 373 |17

54 éalk i(gRﬁg—ég%A?%n§-ﬁécaﬂé’r'oyéf[(gy&clbﬁr'orﬁly-' T ;l'\)fS C"alcd 402 Method

I aerpx]aﬁMB Doy dg-n F ..Mql;%;r 9

>1/5) i r ;eﬂ)t‘)‘pr%ﬁ%ne 1@')3 agflg?b 25209“?%111(}.&0_ 4 12.3

-(': iﬁl&ﬂﬁ"@ B/Q EF%-Obyrazol 3-yl)- I\/IS: Cal cd.: 386;

55 e R p R T S e oFo S ISR ST RSO 97 | Miethod

pyrazol-3-yhamino]pyridin-2-yl}amino)-2- (4- Found: [M+II]" 377 |19

fluorophenyl)ethanol

56 (.S)-Nz-(S—Isopropoxy-1H—pyrazol—3-y1)~N6—(1- MS: Caled.: 353; Method
(pyridin—Z—yl)eth_yI)pyTidine-2,3,6-triamine Found: [M+H]" 354 |20

57 (S)-N6~(1-(4-F1u0rophenyl)ethy1)—NZ—(S- MS: Calced.: 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
ylanu'no)pyridin—Z-ylamino)—2-(4- Found: [M+H]" 387. |22

fluorophenyl)ethanol
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53 5-Ch| oro-N - (5-cycl opropyl -1 H pyrazol -3-yl)- Ms:
Cal ed.: 372; Method
wMeo(ﬂsfsbmorobenzyl )pyridine-2,3,6-trian ne FoyPfar2006/000513
[ MiH] + 373 17 54 - 65 - _
(2R) - 2- ({5- Am no- 3-chl oro-6-[ (5-cycl opropyl - ME:

Meh/ jﬁﬁ"amzlfh % 1) am nol pyr din-2-yl } ar} NOPBAIS Found: | SM
59 [ M+H(S-#QBIok - N{(A-(h S P 1 y'ﬁ?cmﬁg- 404: .4 | Method

2R Am no- 3- chl or o- 6- -‘met h

(376 (fyp}&,@@oxy -1H-pyrazol- 3-yl)pyridine—2,3,§- Found: [M+H]" 405. |23
PYr ag9lmigs Yl ) am no] pyri di n- 2-yl }am na)) - 2- (4- Found:
[MrH + 377 19 fl uorophenyl)ethanol 56

60 ( S) w(ré-(ss@mm@w I PR F I ] | MSTCallE: 358 C [ Method
(323 {I;B'Irlﬂng-yl);@yagyl}cbm -2 3irtiamitt 6-t r |Fimin&e[1\HH]ﬁ@36 24

nnh nn\/l \p hV| ) -

o1 L R AR Tl (S R A bt | NS Cated 342~ [ Miothod

' gopﬂemm@psﬂridiwr}&aﬁim&th) Pyri di ngpougdeGvaEa%s. | 25
+ 371 2 triam ne 58

i
Eg;k@uc(rgphﬁ‘i‘?’é%th@ q5- | sopr opoxy-| H-pyrazol - 3- V:

Cal cd. T 380, NErhot—ytantrro)ypy++e-h A-Ro) =2 (4
Found: [I\/H-H] + 3 87. 22 fluorophenyl)ethanol WO
_etmm 087530 -65- PCT/ GB2006/ 000513 Meth Compound

S) - 5- ChI or-
YA E40)-2 ~{ N{4-KiBoroghd

il d:
( 5Fd ég%p%gw%ﬁé& -RY. 't?ﬁfélgp?rggyl)ﬂ%yrda'z 580w .U

ﬂuor@@)e ;Be(tladmtm@@eupgje-ll Bdpyiag NVetBod 265 0.3% &-0.Pmmol) and Zine

dust (G317 4 8330015} DBORL: THE (he 1 249mB.wasiskowined st satinated

m@%m‘ﬂ%@% Egnlg 2y h5e rre%:tnl(q)n ['(myﬁgﬂ iz 3 Sfired gt 23.°C o 1br, to which was

then agl,glgd @Immrawnmoétptprsbﬂltlﬂn 25 kdlﬁl The &)sul%mg Friix YRS stirred for

h
anotheh0 b, 78 tcias rema O B E Kb ancrgashon Wit EOAAC0 tal. The
organid lamrovdseaydl ate& h’}’ésh&ﬁﬁﬁﬁ Beind (1 )t &ﬁmﬁ?Na;%% and concentrated.
The C}(Lé; ulfzgvr\]r@%qeg giregi for Frepnextstep withyit Jfaher [plrifidation, MSd Caled:

Jr}[gptmﬁ lsyet hyl ] - 4-nitrobenzene- 1, 3-di anm ne ( Met ho
P quﬁ@ 37 %5% 97 mml) and Zinc dust (O. 317 g, 4.85

rmol) in MOH: THE (1 : 1, 24 M) was slowy added
Metho ¥ 6.8 €9

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—Amin0~3-[(5-cyclopropyl-IH-pyrazol-— MS: Caled: 367; Method
3-ylamino]}phenyl}amino)-2-(4- Found: [M+H]* 368 | 27
fluorophenyl)ethanol

64 Nz-(S-Cyclopropyl-1H—pyrazol-3~yl)-N4-(4- MS: Caled: 337; Method
fluorobenzyl)benzene-1,2,4-triamine Found: [M+H]" 338 | 28
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amoni um chloride (3.0 nm). The reaction m xture was
stirred at 25 Cfor 1 hr, to which was then added

wosRbH@EsRd ammoni um acetate solution (5 nl). Peg/cB2006/000513
resulting mxture was stirrgg.for another 30 mn. Zn
dust was renoved by filtration and washed with Et OAc

2 e—T0—urgarmrct=yet vchd
Me% t he%lijpﬁléﬁ(flo m), dried over Na2SO4, SM

65 CO”C]@{(!@tI&@F;FIuEHﬁ)hSﬁ)H -Relgel Was L%\ﬁg:n @élk}g_%‘s' Y T ethod

theg next 'step w thout”™ further "purificgtio | cg
351}; isepsepnky- 1 Hapyazolsb e bavzeo tl2,46 3- 68 | Foukdl [MMITIG7a | 20
Si m'th r.procedure to Method 62, the fallow ng
conpou were synthesized froma suijtable

67 nitjr c i IACR{IPOU NVR I\

2R e el T o T | s oo e | Mithod
Cal |dayrigs2-ylashy pynzeeyi), ) drtiiaoinpheny | Y| o) [M2-HE - 30

Found: [M+H] + 368 27 fl uorophenyl)eth gl 64 N

- (8- Cycl opropyl - 4H pyrazol 3-yl)- -(4- %% Cal cd: 337;

68 Met|ay2-(il Agiee e L A-TTI R -
[I\/H}}‘—(ﬂlgs,s(g 28 WO %06?%8?%&%%'}'%682006 ?g%(r}ga]!g&%a 2’6 Method
Vet ylasigp ey amio)R-(rfucgephenyl)ethanol | Found: [M+H]" 31

-[(j18) - 1- (4- Fl uor ophenyl ) et hyl ] --(5- - Cal cd: 369;
Metlhod i sopropoxy- | H pyrazol - 3-yl) be[’p/gé%'e- 1,2, 4-

Found: [MtH + 370 29 triamne 67 (S)-
-(5-Cycl opropyl -| H pyrazol -3-yl)-N -(1- Ms: Cal cd:

Methed 69 et hod o
-5 %ﬁ%&@lﬁ#%@éﬁ@ﬁ&%ﬁﬂ?ﬂ%ﬁﬁi|f1'.(%I“ ne Found:

fluordpRea Ayt fnino thedzdifitritet hyl - | H- pyrazol - 3- MS: Cal cd:
341; Met hod
y | LA SHPOMAL 40 H63-cyelepropyluldf-upreeehd-y entiemcl-[ IF¢hifidorophenyl)

thyldoiib]-3- itri - i
o N AR 32 41 210 g s g g 330 504
mmol) {VIPO(I—_K; THF ;ﬁbr &pHidnyl) Jvets slavdyraddddranzaiad tminogiunbohleride (40
uspensi on o . .

ml). ]?‘é)“- 108 IR OrGErOTTed a2 py E 49%0) bies tq, whish e addgdisapurated |
iR AN ko RHBY (RN T h el Hﬁ&ﬁ%’\g | 0 min.

10 g, 10.% el ) b InOrBhhe RERER %J%’ﬁregg&%%ﬂle%o min.

The Zn dust was removed by filtration and washed with EtOAc (200 ml). The organic layer

was separated, washed with brine (100 ml), dried over Na;SO4, and concentrated. The title

compound was used directly for the next step without further purification. MS: Caled: 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 3-Amino-4-[(5-cyclopropyl-1 H-pyrazol-3- MS: Calcd: 392; Method
ylamino]-2-{{(1R)-1-(4-fluorophenyl)-2- Found: [M+H] 393 {35
hydroxyethyl]amino}benzonitrile
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mml) in MOH: THE (1 : 1, 100 m) was slowy added
saturated amoni um chloride (40 m). The reaction
woRssBInas stirred at 25 Cfor 1 In, to whi ?b%ﬁ 006/000513
added saturated anmoni um aggt.ate sol ution (50 ni f
The resulting mxture was stirred for another 30 mn.
MetHéll 7he Zn dust was renpved by filtration and washed
w th Et OAc (200 nil). The organic |ayer was
- pdazelidny lel-ﬂIl_&JréMQ 1 Jm-)ﬂuﬂﬁfﬂhsl?vlf&’}ﬁ;rﬂbenzene- 1.3.4-
. e2804, and concentrated. The title conpound was used
myi?—rectly for the next step w thout further

s osaat, A8 A R B

fluorppheny Yethyhlidriircmmpenenti3-dieniee (Slxthol 85| g.a0 g‘sl .gg/lhﬁ%) and zinc

dust QA S b 38 BT S T o U el e st
. i ol - 2. f nyl,).-.2-

o TSl R RRTR i

addedggtorgtyd AOBTERON 26dtate RATHEBRDME), 180 Fekdltin)elilte Fis stired for

- (5- | - | H az 3 yl) fluoro NI 11
anoth%’? 0 i op T ?fq) sk As e I Bltgilad 2ad washedavifiAS (15 mi),
Th dehsi . . )
G (o eyl ared. wshed wit brine dried qvor NagS{ Qg ond cgnpaisted.
The ”Eﬂg gMPPLRs sy djzeettsy oy the-neit stepeithendiuth@-pliiaong,
(Method 36; 0.40 g, 1.00 mmol) and zinc dust (0.327
g, 5,00 mol) in MOH: THE (1 : 1, 10 M) was slowy

Methadd3d saturated anmoniumchloride (4 m). The mixture
2 hours, to which was then

[ t 256 Cf
QB ootV eibed 41 b Blowtmcptl v Sgntesioed
' ' Lt . anot.he m nut es.
o B o Sor b T SO R bR g 8 e A ot
f‘mheEP@iEC%ﬁPS- m). 10 The organic layer was separated,

et o - S and _
Metcong'g’mlfoé'l“gd. The title conpound was used directly [SM

72 '{\/gi ﬁzo ezfg@)éo oosmﬁ)'r%@'g&gqlﬁrﬁéygp%ﬁ&@@"@}'@%@hﬁﬁod 71| Method
th 3ﬂﬁ@10pbanyh}gmﬁm1)pb(mﬁug_?ph@w[pwﬁﬁélz ed 15 froma 37
il 2e_conpaund wa

stit-abte—pi-+obenzene s used directl

for the next step without further purification. Meth

th ound SM 72 o
Me &?pm)_ 2- ({4- Am no- 3-[ (5-cycl opropyl -1 H pyrazol - 3-yl ) am

(§)~N3d'§} ﬂomyﬂddf-bvrazolé-VI)—6—ﬂuoro-NI-I 1-(4-fluorophenyl)ethyllbenzene-1.3 .4-
friamine

To a suspension of (S)-N -(5-cyclopropyl—1H-pyrazol-3-yl)-4-ﬂuoro-N3~[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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fl uor ophenyl }am no) - 2- (4-f | uor ophenyl ) et hanol 37
Method 73 N3- 5-Cclo ro 1-1H razol-3- 1
woRodidggepo- N - 1- 4-fluoro hen 1 eth 1 benzeneck/iarbosnoosiz
20 triam ne To a suspensi on g8k
(S)-N -(5-cycl opropyl -1 H pyrazol -3-yl)-4-fluoro-N3-[ 1-

MetHof74f | Uor ophenyl ) et hyl ] - 6-ni trobenzene-|, 3-di am ne
od 38; 0.33 g, 0.826 mml ) and Zinc dust (0.270

g, Follo®d@ngna sialilar procbbitc MEtiod(78, the ¥olldwWingledmpasnds viipd v
addecg?sat urated ,ammoni umchloride (4 m). The mxture

synthesized from asyitable airabepzsne ol hgreompogndiag Hsadaliregidis éat thxsnext step

withot@ IR} fetifdEBRI um acetate solution (5 m). The
resultiﬁqlm xture was stirred for another 30 mn. The

Methin duSbomypaand emoved by filtration and washed wth SM
j s separated and

ok28y2r{{ kasing-5-Kf waeloproppls AH-pyfazebBydamindlife t i t ||éMethod

CONPa4N d.di rectly . for.the next step w thout

f ur thet qop‘??%r By Rt rbneSt r ) Casbo6! 0005199
-68- Method 74 Followng a simlar procedure to Nethod
73, the follow ng conpounds were synthesized froma

Methodi#3abl e nitrobenzene. The conpound was used directly
2-ChioP3-nL (38 SBrpoihd h%UtI -f6-n|1éf£ 'l?§~nﬁr%r I ;irlng:c?utl-u?arl]ﬁing/b th
( 2RyolBtidr 8F Foydleprop I IEH-pyRlz61R3-eile (1 18 M8 2 AInoB i WIBWOH (25

noj - 2-

hod
mi) wap glomdy @wﬁ? e HBPOL (60-ml) selptigmeldhdishieradi-medyl-5-

sicolfiite (e L0 el ond DIE@ g 198mael) A St e

reactinh twas lpdjluﬁedivdth’iTe&amnilﬂé nﬂ).él?ﬂe wééLﬂxhl(gqfrescipitate Wa% colleclted by
S5-cycl. 0 -| H pyr . 14. 0 nmo I n

Sl 18 5 e o Rt b Sk Bl 1oy Bend' [ 395
solution of 2,4-dichloro-6-nmethyl-5 10 nitropyrim di ne

(3.0 g, 14.0 mol) and DIEA (2.4 g, 19.0 mol ). After
MethedFonut es, the reaction was diluted with hexane (100

2-Chiftd-N-(51§ cloBapvi-1 B, RLeg bRl f at e was. col | ected by

It T O ovirerd—the SERvIviNivie =10, .
Mo dGadhettbn: of 204 dichivdeHd -nifrdfintid 2883.0 ¢ M a1 BIIIEA (2.4 ¢,
2- CBI,or O-Hll\élgIS- cycl opropyl -1 Hyrazol - 3vl ? -5-nitropvrim
18.5 mpol)An 2B waH (30 ;i wreslowly agided S-cyclopropyl-1H-pyrazol-3-amine (2.0 g,
16.2 I%Pmékddz gg‘ﬁ@é ?ﬁesfegﬁltti{lg Biltioh wap&ﬁ?’édoat 9s °(15€forr M m%l)tesaar}l
concentrated to dryness to give the title compound (3.1 g). NMR (CDCls) 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- razol-3-yI)-3-nitropvridin-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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18.5 mmol) in n-BuOH (30 mM) was slowy added

5-cycl opropyl -1 H pyrazol -3-amne (2.0 g, 16.2 mmol)
waroidmsB3o The resul ting solution was stirred agcgenss

for 5 mnutes and concentragged to dryness to gfiv 0&/000513

title conpound (3.1 g). NWR (CDC13) 0.80 (m 211),

ss4deﬁ=80ff¢in1H§'"Dm@j§Q§_§Hz1@ 693(?2(3793 1% b 1%)??9&(111 1H), 0.96

(ma2éi)cﬂ4 &1, RH}.548yCalopr 279y Found: [M+H]* 280,
H pyrazol -3-yl)-3-nitropyridin-2-amne To a sol ution
of 2,6-dichloro-3-nitropyridine (0.67 g, 3.2 mmol) and
Methdd78 (0.46 m, 25 2.65 nmol) in EtOH (20 m) was
added a 5- cyclopropyl-lkkpyrazol 3-amne (0.26 g, 2.12

Hovang asimilr proced@eitq Sethod T tipvibl@viag c@mgoulﬁf \b&‘sr synthesized
xture was stirred at

ﬁom%g?ﬁ@ﬁ 'gber@rre aCttwalé?ﬁe%Q@pF@mﬁeunder reduced

Metl eSBrod@canNd the TER ST €51 OUE _wWas —put red
colluon chrongt ograp N;% exane : EtOAc = 5 : 1) tddK‘QﬂFe

78 t he 6-ChidreMe@rpound| @90 MNE) 11203/5 goimﬁm@mﬁ 1%% S hethyl-1H-

gtl\)/g gﬁé’@%«;@%‘z Pg’%aé"f"i’c# g%ﬁftla?@ %)é@rkléH) g. @A(d(d &1& | By#hzol-3-amine
Ly g rhtorptidtah, b0l bas i, £78 W MB 10 16

Cal |édnire 279; Found ([Jalfbd-ﬂ 223 0ok [Ri@I[ 7854 Fol | owi ng a

ST ar—procedure—+e—het-hed—4~the fnl Low ng _conpound

was synt hesized froma ni tropyri di ne by react | ng it
Methoidt79 t he appropriate am ne. Meth Product NVR/ MS Am ne

8 6- ChI or o- N- (5- (400 VHz ) 12 36 (s, 1H), 10.24 (s,
' 4] xdl- HidgoiridBne- 3-3.‘515‘16( d, J= 8.8

: 3
HZE SRR ré’gérafgﬁh‘ﬂ’? Hfm arf ’%6(3862(&7 HHpmo)) ad QIEA (1.24
ml, 7.3 idpmolyEi THIFI (28 n@mﬁaddea a%pf@w&lut[%dﬂyc)%?o% py@ﬁ%}‘pyrazol 3-

756Ch|oro N- (5-cvcl opropyl -1 H n Trazoal
anrmneh(?)t IOGT b yrasnrmel)in i[ﬂFn(é nlk) atf® ;@, fkﬁ)értlwiglzlmnpﬂlg riagtlon mln)cture was
or.9- ridine nmo
stlrredzat?SDldggk ?JTL EXIW ovE uqqurq@sedml)esmand the
It
resultetateiduel m@pﬁ@ﬁecﬂaﬁ&ﬁﬁiﬁh Qﬁ‘oﬁfator%rﬂ;hy ((Bex?Be g}’Elt%A%s Lol ))to give

h cycl opropyl - 1H-pyr azol - 3-
¢ title compeundasy yeligw sphid (OABtgeM%mﬂManoo MIEz)r 19685t (s OTH), 10.12 (s,
1H), g Xure It b2 ours. The sol vent
) vvasédr emnlﬁgl Uﬁgjé ﬁg(é’a@d?é’g L]F‘i%a%cﬁn% RED. 0-&5 (s Ad). MS:
Caledy: 883;cHomndgd1-d['ixflded by col urm chr omat ogr aphy (hexane
: EtOAc = 1.5 : 1) to give 15 the title conpound as a
yellow solid (0.83 g, 47%. NWR (400 WMHz) 12.39 (s,
Methddd)80-90. 12 (s, 1H), 8.77 (d, J=1.2 Hz, 1H), 6.35 (s,
1M, L.95 (m I11), 0.96 (m 2H), 0.71 (m 2H). MS
Foliow1ng 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 (, /= 6.0 Hz, phenyl)ethanol
fluorophenyl) ethanol | 1H), 3.87 (m, 1H), 3.72 (m, 1H)
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15

Cal cd.: 313; Found: [MH + 314. Methods 80-81 20
Following a simlar procedure to Method 79, the

wd mbé/esrs3ng conpounds were synt hesi zed from apcr/GB2006/000513
2,3,6-trichloro-5-nitropyri-digne by reacting it wth
the appropriate amne. Meth Product NVRI M5 Am ne 80

\.4

DIChor o= RO vt —8A46—(sT—tH—6—22~
0| Brodiel o ?T?W My di n-2- 8.0 Hz, 111)Amine

81 7- 455, E Chl@NZ- 16 T % -
5.2 (m IH), (5 05 (:Ir’( J= 6. 3”%%@%@@ o] Fdbpropoxy
f | uosePRmytHet hanol 1AP an@lem((snlfmm 81 8ad’R.7¢ ) 1 Hibyrazol-3-

&‘N’F%%%mgﬁﬁf’glpgéfyﬁo O 80794 2366 TBL 24 e

11. [Geitropyridisd-2- aﬁnmsoaa@@m ml §HPf103203ﬁ)d 1'2?@19 42 and
10.104 (s, 1H), 8.81 and M%lrazol
pyrlazol - 3-yl)-3- (s, I-Q)OH&@@ Gulgl: 34; 1H),[ 4. 70

amne nitropyridine 48 (m 1H), 1. 32
and 1.27 (d, J = 6.0 EE%W* M o 331: |Found:

[ MtH] + 332. Method 82
cl opropyl - N- (5-fl uoro-2-nitrophenyl
M-M&%ovrazol 3-anmine To a soI ution of
4 ) , :11.1 nmol) and

P - THE (20 m) was added
d r“fqoawdemm csf'cﬂ Ardifbret -rﬁtfmtmr(qmlg, b @Mﬁ@lg ahd BIEA (1.93 ml,
amrae.(gﬁ_ms)awg 739 in THE 5n1%at2 C. After
) aigs e+ m?és on ¢f preyelgprepyBbHpyrazol-3-
t $ r und
amm% ?0; QS li% rﬂ;%ol%lﬂ LS"I&B a&&?e(sll 1061Ej efrfeaecgogynxture was
stirred at 0MC ﬁir%rmhﬁgm@wvérﬁ W&@B@n@ve@@{ﬁer fel§RA presdure lmd the

2[ give the title conpound asayellowsolld(
resulfﬁ @gbewaﬁmn fizd by pelmnchranatpgraphyHhexas :DE (]"SOAG 2 1:1)

to ngeJthélﬁ% &)rgﬁnﬁlﬁlgs gt}f%l{)_sw Zalgcg@(é(b n% ‘52 ﬁal)lNK/Hﬁéﬂé)O]Tﬁ?{‘z&% Z’? (s, 1H),

9.83 (@. Vi), 85 (Bi—blIrDJ\k%gljg;SHh BHsz?lml{) , GWISITgn, AT9) 5@% &) 1H), 1.90 (m,
the follow ng conpounds were
1H), q%g #‘ggr@e(yk?ﬁm 2,4-difluoro-1-nitrobenzene and
t he appropr| ate am ne. Meth Product NVR/ M5 Am ne
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 (s, 1H), 8.25 5-methyl-1H-
fluoro-2- (m, 1H), 7.99 (dd, /= 12.8 and 2.8 Hz, 1H), | pyrazol-3-
nitrophenyl)-1H- | 6.75 (m, 1H), 6.03 (d, /= 2.0 Hz, 1H), 2.24 amine
pyrazol-3-amine | (s, 3H). MS: Caled.: 236; Found: [M+HT"

237.

3
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é
3
i
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83 N-(5-Fluoro-2- Ms: Calcd.: 280; Found: [MtH + 281
5-isopropoxyl - nitrophenyl)-5- 1H pyrazol - 3-
wogso@reemxy-1 H am ne pyrazol -3-anine 84
5- Mt hyl - N (5- (400 Mz) 12.Bh (s, |H), 9.85 (5 Cp)s/000s1s
8.25 5-methyl-1H fluoro-2- (m 1H), 7.99 (dd, J= 12.8
Metnaaisg 8 Hz, 1H), pyrazol-3- nitrophenyl)-1H 6.75 (m
6103( _J-20Hz 1H) 2.24 am ne

NEN?"EUA&O 87530 PCT/ 67000513 -71-

B&{é‘ﬁiﬂ TRitrobenzeye (3.2 @s 68 Gmmil) amidbEY (.2 ml, 24
o Gt U 0 GO e e ot

3-trifluoro-4-nitrob
ammg(%ﬂ % 46 mmal) mZEHF §9oil) atiOP Q) iAftef blidifidh) thd 1)ea(‘!\:§§1] A q@ was stirred
azol -

ut | on of 5-cycl opropyl - I H pyr
at 250|=r|%o ﬁ%? gmbrs €159 WHBW?S ;emoyp{&u(ld_‘er méduced pi@ssiire Afd he resulted
daedi was s at 25
rest a“i Bified %d}lﬁﬁﬁ g%lfa\gl oty Beine e{étcﬁf’%‘derS r%&ﬁ?@éﬁmﬁlzaﬁon

for hour s

fromrﬁ{@é\@lﬂ@né}mldtmaﬁeefiﬂlﬂoezﬂl) gﬁe@ﬂ@wﬁle\@@ﬁlgeﬁﬁd z(sf@&i cR¥tals (1.5g,

e DA L R
Hz, I(H);LS)GO(d )IH%GIV% GReH b '89 (f Oggﬁ%‘%s ﬁ‘xﬁbiﬁ%%y@aﬁ Found

[M“%T@él(t J= 7. 6 Hz 1H) 7.08 (q, J= 8.7 10 Hz, 1H),
5.60 (s, 1H), 1.83 (m 1H), 0.89 (in, 2 H), 0.65 (m
211). Ms: Calcd.: 280; Found: [MH + 281. Method 86

Meth®d@bcl onr opyl - N- (4 5-di fl uoro-2-nitrophenvl) IH
.3 3 _e15Toasqut|on of
PPN Y eld e #8 mmol ) and

) ‘ ) 2 | dde
q F?Qav&(f"et%é‘@é’érzﬁﬁf%g%@%@ ‘%il% e (g,qﬁ{‘%ﬂys)alaﬁgq?DiEA (42ml, 24

mmol) i é&y T2 (2.0gml) Measmdtdd diopwikkla s6ﬁ>1t1611 bf 8lcy &819'03?{ yg-pélazol 3-

tion mxture was stirfre

Ll
anunefa@dd %H'P@op &%%E(Strﬂé At (&atAfierraddidonGhe orachén mixsure W@ stirred
t d dth
2 B YIS i
reduc soree and2Be FeisOMR] resiBy B&Séo‘ﬂ
EiO A%_go%} %Zn % .and hrgilan%\ggg( ufggérériTrl) gaeré]ll t%gh’tg{blg% E[é’?ly (hexane :
ncgEstlligatiopyfeam O A0 () ml) ahedpxankd/R-1006:0) gdvia}he title
compdxﬁld&@ réierygtﬁi)s b0 8 %7 ?se&f 'N%ﬁgéb(z xr\ﬁqégbz %‘dsﬁéi')( %79 ﬁ;,,)m) 8.27 (m,
2H), 58 (SCH|I 4.90 (mg@H) Fbhen, JH-6172 (m, 2H). MS: Caled.: 280; Found: IM+HT
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
nl, 1.8 mmol) in THF (10 ml) was added 5-isopropoxy-1H-pyrazol-3-amine (020g,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:
Caled.: 298; Found: [M-+H]" 299.
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281. 25 Method 87 2-Chl oro-N-(5-isopropoxy-| H pvrazol
3yl) 5nitropvrimdin 4 amne To a solution of

wlzods/68765 or o- 5-nitropyrimdine (0.41 g, 2.1 p&¢pRABFooos13
DEA (0.31 m, 1.8 mmol) i.p2THE (10 m) was added

5-i sopropoxy- 1H pyrazol -3-anine (0.20 g, 1.4 mol) at
Metltbdgg The reaction mxture was stirred at 0 C for 1
= N The solvent was renoved 30 under reduced

(S)-Npr(6 Cotmrapyth | EkpyriasG-H 1007 £54 BBroMASTMSEIA O 4 5-triamine
coturm chromat o rgphé (DCM : EtOACc = Z.5: 0 gl
t he? ?F‘Eﬁpsnsé%w%%h 4&-cxclopiopyinl Hoyragolk-B-yDovy(1-@sfiarophenyl)

cthylMS:nitr§rfihe ) £ MhmibOWinol WA 15 89540 MR APAR 35832 (0.13 g, 2.0
mmol)$h MEGHESTIEY ¢1 0 by Topil) iyl é@ae&aﬁirmea%nén%%gﬂ% chloride solution

él oronhenvl )ethyl)pyridine 2 4 5 triam ne
(2 mi. Raqtign mykture was stirred at 25 °C for 1 hour, to which was added saturated

e M PHEIoRTS BTY  5 P iEBtinta Ysh o o hgkther O min. 22

dust 885 refholed by filira4i0n AHB whsiRAGyiB] -
ey Sl bl B0 4, R gy o s

separg{rgﬁ,&%shqgca %y E}ﬂ( %191, él_fliédj@veg HlapiPpand ¢encahirated ke crude
prodJEAL 158 VTR WL AR ol B S48 55

Found:5MrH] 35Be resulting mixture was stirred for another
30 min. Zn dust was renoved by filtration and washed
with EtOQAc (20 ml). The organic |ayer was separated,
Methodg9ed with brine (10 m), dried over Na2SO»4, and
NQoncentrat ed. The crude 19 product was used directly
~Vi-pr-Cyplopiopyt- 1 pyraan]- ~f lufd-fiegrophoniyethad)i OfitroMaidine-2.4-
lcd.: 352; Found: [M-H]* 353. Met hod 89
) - Nd- (5- Cvcl ooronvl -1 H pyrazol -3-yl)-NZ (1 (4
f lAoibapleaith-ghdroyi-Y 5-By dibirb PRI A BiR80123-91)- st Rit A ATtiRS-Snine

(Meﬂ{znidé‘itf?f @ﬁé?ng-éé nayel).d8) bﬁﬁfhmm-plmbcﬂgzﬁmmnl)e{aoas &1 @6 nimol),
- R-A-an] 5 .
o R G UMD, Fon R B g 50

32 honmsoTh soleontl wak Feindv@d Ladér redided Pred¥imb hnd fhe'te
was heated in a seal ed tube at i61‘180 € for %%ér%mﬁedby

col QB gRph e xmaTBidc Fridel) to e'mactﬁeﬁi@v esspouedand yeliew solid
= 6.4 523t o7y 3}1&?0115,115%;21{%.;1}?1%: éie¢15%,z F%;gzlg: }é?ﬁg%?ﬁé. e
1H), 5.29 (m 1H), 1.91 (m 1H), 1.43 (d, J
Method 90
2-Chloro-N-(5-cyclopropyl-1 H-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

diami

(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 : Dto
give the title compound as a yellow solid (0.54 g, 89%). '"H NMR (400 MHz) 12.55 (s, 1H),
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= 6.4 Hz, 3H), 0.97 (m 2H), 0.71 (m2H. M. Calcd.:
382; Found: [M+H} 383. 25 Method 90
wQ@26@sloeTsee N- (5- cycl onronyl -1 H pvrazol - 3-vl) - 5- pé,680006boos13
din 4 amine To a solution of73-
2, 4-di chl oro-5-nitropyridine (thhod 91, 0.42 g, 2.18

% 95"(HDIH) : algg & @H.;ﬁ?/ 29853?5[2135 0%2@5 pyrazo gﬁ%\l}aﬁé&lqgﬂﬁ%ﬁn 2 B),

was add
0712(115@}%*1’65)Cébduﬂ'v’?}r‘ﬁound'l[m}(ﬁzm) drop wise at 0 C.

After addition, the reaction 30 m xture was stirred at

25 C for 17 hours. The sol vent was renoved under
Methedifted pressure and the resulted residue was

B fied by coI umrm chr omat ogr aphy (hexane : EtOAc = 3
24-Dichlore-g-ni title conpound as ayellowsolld

2008/ sERD" %&?@éﬁ"ﬁ B aethod §2.67 452120 rkye) 9 cocentrated
HCI (m mIHyas agdggSC%Cﬁr}].lHé hidite (ﬁ 3@?1 gg 1 rﬂr&ﬂﬁ pgi\)ﬁ%w&%r&%g Sl:yé %‘1&1‘ 1 hour

at 0- %:nbn@e mfam:m} Wa&%nnfwbb hootn@élmﬁerature and stirred for 50 hours, Ice (100 g)

was gd“% IQJ%‘}? gjleg‘[“?m?‘? g’ﬁé %’%E%é#@d‘@t S#Fh@% el hard! died m’eﬂﬂad@rm sulfate.
The sﬂ:lvdiht waplemdved Qﬁ&&‘&@dﬁc@& gﬁsssdfpancf %19 rggﬂted@e%lf o Waril[s pytified by

sodiumnitrite (4.36 pot1on W

coluran Chaoer@mgxaphmhexaac—locm €] :5heo gieadieithr d&ﬁ;loxggd ﬁ%‘é"hﬁﬁ solid

f 50_h
47 e TR RT3 B €2 Fattlod it ot her
(2x50 m) and dried over SOdI umsul fate. 10 The

MetlS | vent was renoved under reduced pressure and the

493&;’1* ted residue was purified by colum

4ChR3969Fu A ane-DCM = 1 @ 5) to give the title
T Conmpounc asﬁ}%lz%ﬁgé solid (1.47 g, 33%. 'H NMVR (400

4-9hll2fb trokiridl
M:EQ bt Sﬁﬁll;l to'k)gf V)nl.e d(|8?1 g% Gign nﬁﬂl}ﬂ@d"ﬂfjo%&éammomum was

adderﬁp ﬁqsgp%p%uqzilpg 19§ 24 201 anmoly, TlgBreactiomovas stirredadthis

@htukd tassium oerrmng nat e )
o 01 IR BB RV,
of anmmmatmn(é L) %28 adfedf Dhe Solddufised xh@d“coﬂe@t\éﬁ m%‘fﬁﬁrﬂﬁﬂ anfl washed

After evaporation ni a

t .
with $ R CYREE B Vs hisoSit oo o RGBS Ao (300 o). Bie solvent was
Yedl dind alk
remo V\?a . extdr 12?%12 \sﬁl’?ﬁ@ﬁﬂe%lé@%ﬁ%ﬁf@%@m )m-ll-pt%%ve ihe title
compeyid A yelaw sobia (b4 ¢d3 Hhy "HREMRe@00 MMg) 88 (d1¥Rs. 65 (b 2H),

662(5 rl‘p)ystalllzed fromEtQAc (400 m) to glve the tit
ound as a yellow solid (4.4 g, 33%. 'H NWR (400

|sz) 8.88 (s, 1H), 7.65 (b, 2H),
Method 93

(R)-2-(5-Amino-4-(5-cyclopropyl-1 H—Dvrazol-B-vlamino)nvridin-Z-vlaminn)—Z—( 4-

flnorophenyethanol

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-THF (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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6.62 (s, 1H. 25 Method 93

(R)-2-(5- Am no-4- (5-cvcl onrooyl -1 H pyrazol 3
wo/20dd¥gdnvridin 2 ylam no) 2 (4 fl uorophenyfgthaibeooosiz

To a suspensi on of -74 -

(R -2-(4-(5-cycl opropyl -1 H-pyrazol 3-yl am no) - 5 n| trop

Iayery&és@eﬁa'fifed y\k%]hg% e Bn(eg %n;ﬁo ‘g % {n%gsrﬁ ate @51 ci)nyegptrated
The erodé prodmtmttsa’ckmn(cﬂy forlthe h@xﬂ!‘ft%) \Wﬁ“ﬁ)tﬁ ERWMey p@t‘i’ﬁ&ﬁom MS: Caled.:
368; ﬁ{%t uc{]i]g[e%gagmom um chl oride (2 The reaction
irred at 25 C for 1hour to whi ch was
then added saturated ammoni um acetate solution (5

m). The resulting m xture was stirred for another 30

_Ci}mgﬂﬁes ~The Zn dust was renoved by filtration and
The organl C V\D 2006/ 087530

‘ﬂuormﬂehymthﬂﬁ,l(lo n1) dri edover SOdI um sulfat e and

concentrated. The crude product was used directly for
t hd nﬁéﬁ'éte eft phlaio- Ne(Gtcyfloptapel- | Hipyrdzot- alyllpﬂ-mtb@yrldm-él-amme

(Meﬂ?% 0ls %3’285&)‘5“8& g@ﬁ""m’p’ﬂ& p%’jf‘g% Yo Wﬁﬁghﬁwl 810 g, 0.67 mmol),

and IPHEA @PM th 0% 72moBTh RABuGH Q§ mi) ) whi HRtRRAGALELAR Pk 9d%c for

m xture of
52 hoprs; f{he pelvent(vBsaombesh ulpt reidisbqdyressote-add yhe reSidné twaopitified by

cotur e BeRBig (B o £k s Simeneit o 6 et ) 15 2.72%)

'"H NIMRo T '
{400 MHE) En38 @3 EH),(9059|1(% DH),8Q§ g Hylg@ élsf(gnl : ééﬁ),

t.ed t
7.3 G2t a8 1> D3 aenidd oAad, ﬁad@e&mpmggmmam o),

152 eSOV, B0 260 8 by DR T8 RN 8

729 . 'H NVR (400 MHz) 12.38 (s, IH), 9 59 (b, 1H),
8. 1H), 8.16 (b, 1H) . 7.37 oH) . 7.13 (m
——@ﬁ?ﬁ(sw (H)b 1H), (5.92 (H)b, 1H), § s (H)b, 1H) | A}
§1§L ; 1diR-olard :

[ mpﬂ s(phgg)g 0 Z%dmb@r@-s-mtropyrldme (1. 0 g, 5 3 mmol) .':;nd DIEA tO 77 ml,
4.4 mﬁmgﬁlneir}ﬁ’ &P(rgl; P2 %d??d) -Ysglpll‘g_pg%y Ly pyr -3 -argmg I((% g(()) E,y :P g mmol).

am ne solu

The réacion ikt @ s?stﬂfeara@wpc s )
erchEz e n?, il m%%ﬁ?dﬁ(yﬁ a%dgﬂ éfgrnJTg:]Pﬁr Tﬂ@%&v%ltwas

removed; wdp 1@6‘6&@9‘ Tressypaad @ne 1gsidieid mm m ifidd Fbyrmhinin

tirred.at 25 C for 3
oSBT S SR el i 0
s9%)1 'eIINRI (4D0STELY ©2.256nd D66 BS W &% JESIACée PRSIRPRIsK & 1),
711 e TR = 8 4 1, 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: Caled.: 297; Found: [M+H]* 298.

Method 96
(S)-2-Amino-3-(5-cyclopropyl-1H- vrazol 3-vlamino)-5-(1-(4-

fluorophenylethylamino)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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chr omat ogr aphy (hexane-EtOAc = 3 : 1) to give the

title conpound as a yellow solid (0.62 g, 59%. 'H
WORRs (43680 MHz) 12.25 and 11.66 (s, IH), 10.46 prgciSodboosis

(s, 1H), 8.56 (m 1H), 25 4781 and 7.02 (d, J= g.4

Hz, IH), 6.08 and 5.97 (s, 1H), 4.70 and 4.48 (m I|H),
e D oS BRER ot o825 “Cor PRl o which was then

addedspiupatpdimpioBiupSacciuté sdufm(solnth PtedESy AT 30
another 30%mi 3% f] uor onheny| ) et th ani no) genzo#i&t rile %Sgémd for
SUSpens| ofr 45} dust Was réméved by filiration and washed with BtOAc (200 ml). The

io)l 5 s I\~ 3=y ani,i -5-(1- (4-
O b s SokALR, Wathed WP YRS QoD it B PR ol b, and
concgptrated. Ahe grude@ralushvhy useddlirethefof e next é?ceﬁazitﬁoulgfgxﬂéer

e

] i, ] Fo(1 .1, Onil) was slowy a
purifiERRoN. W18, BRLTE R DT bRas0) - o
PCT/ GB2006/ 000513 chloride (40 m ). The reaction
Mt]m;@‘?we was stirred at 25 C for 1 hour, to which was
€ added saturated ammoni um acetate sol ution (50
SEa BN CLANRR R T ON = BT A A S AU

. mnu .e . OvVeo—1o . SO {
nitrobgnzbnifil©Ac (200 m). The organic |ayer was separat ed,

washed w t ine (100 m ), dried over sodiumsulfate,
a_n% ngx%ehgg?’ﬁg'%\’fci@r Omﬂel%PYF@EOI&MO)MHMS%H@BHZOBMM
(it 5150 30BN R BN 4701 o,

purification.

DIEAEYhod, 1876 18)ol Bin(SBEE Q0 milPihs héaradinaz@hled nealbiPhc Bor 2
hours(% %4 fl yororohenvl)ethvlamnol 2 10 .
A P SOIeTY 8y removed Ainder seduced pressure and the residue was purified by

"1 -3-vyl ami = 5-fl - 2-ni :
colun%iJ &élﬁg%ﬁtlﬁa?{%?%g Eli’é({ﬁ}g%gkgé—pi 323)% ggv’rg tE%?ﬂZIe pmgﬁé)llrn?i as ar;rle}lcr)w solid

(44g gy%l-‘mNMRJ@noo-MHem.’;ltecsbﬂ{f;;miflg M 57 (4378 60N I, 734

(@, Zﬁggﬁ'le H?E?féz @Zg&hmﬁéﬁgﬁ"m@ (o 11D, 4156 ¢ms THXNES0 (m, 11D),
1.45 o) w8 HWEBH), 6199 YA aHAdRT) ﬁgﬁﬁ%ﬁ%{;@g@gﬁ@%ﬁﬂ@ e 407,

resi due was purified by 15°¢
(hexane-EtOAc = 1 : 2) to give the title conmpound as a

Meth¥@ogow solid (4.4 g, 89%. "H NWR (400 MHz) 12.38 (s,

—m% 10.12 (b, 111), 8.07 (d, J= 6.4 Hz, IH), 7.34

3-(5-Gyelopéyl-1H-fraton3-Anind)-BBudrB.2-dibberdiiftS:  1H -
5T63ﬁ§{n. L H, 4,85 (m 1.45 (d, J=
6.8 452 UH8RIPL 3 §-djfluener2-pityp

C

| . bergroRriler@VR#Bad 9955.8Ga13¢ 4. rmol) and
.99 5.8 g, 31.5 mmol) AR &?g‘?g i %%ﬁé@%%“ﬁ}e fFfton
nnxtlmm@s(sggeq%{ag 230 s fgdfdwutix The wolsent avas odriibveduin@ér reduced pressure
and the iEMAELLREARY bvas 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, J= 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: Caled.: 287; Found: [M+H] 288.
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1H pyrazol -3-amne (4.66 g, 37.8 mol) in THE (5 m)

at 0 C. After addition, the reaction 25 m xture was
wostonsosgssoat 25 C for 20 hours. The sol vent waeOoraespeeskensi3

under reduced pressure and76hke resulted residue was

purified by colum chromatography (DCM EtQAc = 10 : 1)
MetHod 9991 ve the title conpound as a yellow solid (5.5 g,

§ . "H NWR (400 MHz) 12.43 (s 1H) 9.70 (s, 1H),

3.5-Diflpgro24nitrobenzonitdleand 2.0 Hz, 7.51 (d, J—52Hz
( Dotssijuiitidte G3ke, 813 Gomlyes H?lc’:[e[d,\yp%?qc(?gn%atgg%{pg);; (33.7 ml, 633

mmogQ@G/@Sfo'il%%&’G}/s@ZQ&%&P&@% ﬂu%@ Neidiesk 9% 1.6 mmol). The

fluoro-2-nitrobenzonit I‘I ot assi u

suspe(nglog 6‘/5@ stigad g m@mpmmrﬁaﬁbd en adlchtlmm]] Géhotirsaind dlubﬁ’oﬁ@é with ice
wed by | ow additiaon

 ataf (300 Ryl e B RRU R RSt e ity Bvebe Bt

compdUSPENSI 800)%s atwiitadlial! NM':R mn\q;@t J
1?ddl ﬁjongl 3 hours and quglchedtvmth @D@&?éﬁ%&ég}, 7:35 (m,
m ). The resulting solid was coIIected by filtration
and dried to give the title conmpound (5.55 g, 95% as
a white solid. 1H NVMR (400 MHz, CDC13) 7.43 (m 1H),

Methnd3®0(in, 1H). 10 Method 100

2(S - 2-Aip no- 3- (5-cvcl opraopyl -1 H pyrazol - 3-yl am no -55
@—}%@@ﬁ—?ﬁﬁw - Mﬁmﬁéﬂﬁdl I i'de To a
fluor Bnfo)benzamide
-3-(5-cyclopropyt-1 H pyrazol - 3-yl ami no) -5-(1-(4-flu
%ﬁy«tn)smnslﬂ@] i oplegopylt Hidiperzold-ilantio) MMel- tmﬁuorophenyl)

ethyh%Zmsz nﬁtﬂ%@ n‘{@eaao@ 8’? féﬂc‘fp & 1;?JUSt (Qi) agx%z?ﬁca@@é@ 40 g, 52
mmol & Me@IEA DN U ‘hlilk Qak S5 Qdd msatura-‘mle Wﬁﬁ L#o%%nde (40

m xture was stirred at 25 C hour
ml). FHegpactiod edxiiee wasstirckd amaufmm ae@t tmt\ehxal@ Iwa& tHRR 2488 soaturated

et oggte's3 i (1 i he ROVGE YRS WS Tananorbes AGaninutes
Zn dusk WEE ﬁh‘@ﬁ@d f)% ??E@Oh and BR %Hdgvgrﬂ? gﬁi’ QZ;OO\SQ@ZI $id e&g{“}é}% ?a er was

washed with
separgipd) washedbwith brle@i(IOOh?el),Zcﬁ'ladmyelesqdmni dfatoyand degtbntrated. The

crode bt bks (20 " B e SR WK, thitherprifisatiops MS: Calod: 304;

FouncMe{M#d{] 303, (S)-N3-(5-Cvclopropvl-I H pyrazol -3-vl)-2
6-difluoro N (1 (4 fluorophenyl)ethyl benzene 25

1,3,4-triam ne
Method 101

(S)-N-( 5-Cyclopropyl-1H-pyrazol-3-y1)-2.6-difluoro-N'-(1 -(4-fluorophenylethybenzene-

1.3.4-triamine

A solution of saturated ammonium chloride (4 ml) was added slowly to a suspension
of (8)-N'-(5-cyclopropyl- 1H-pyrazol—S-yl)-2,4-diﬂu0r0-N3—(1—(4-ﬂuoropheny1)ethyl)~6-

_ nitrobenzene-1,3-diamine (Method 102, 0.30 g, 0.719 mmol) and zinc 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 m).
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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A solution of saturated ammonium chloride (4 m) was
added slowy to a suspension of
W B)oshb756b- cycl opropyl - | PCT/GB2006/000513
H pyrazol - 3-yl ) -2, 4-di fl uor-g#MN3- (1- (4-fl uorophenyl )eth
yl)-6- nitrobenzene-I, 3-di am ne (Method 102, 0.30 g,
Method 182 ol ) and zinc dust (0.235 g, 3.59 mol) in
I\{bm THF (10 m, 1:1). The mixture was stirred at 25 C
(S)1-Y of5-Gvalenteryl-1skpyrazelety . artifimorasM-61-64-Aueros iy e RN

: | and the m xture was stirred for another
mtroBT Azeﬁf@?u}?gg'%ﬂ?n dust was renoved by filtration and the

C&K&ni@l&&e vaSkeeloptophl- é@ﬁq rfkRiofd- Eanltr(ﬁ?x?n@% g%ﬁaéo@lée{mme

over sodiums

parated and drie
(vielfigd 40510390 & 81l oDt -1 utuephenpbetbylentin (0a51 Y11 9umol

w0 Bl PRl i tdiBlh 0TS ol e hGlid 1 seelsd tube piacet n an

oil bftBpetNt 185 °Cfed PP Yitel sty vZabndvd dudr ﬁe]c_lﬂgéd O¢+8§sﬁre'\§ld the
(1 (4 fluorophenyl)ethyl) 6 nitrobenzene
residpe wmras pugitsedhy chromatography (hexane-EtOAc =13 : 1) to g1ve the title compound

o L ARA0RH) o100, A 510 B Tl D6,
1H, f3p4 Bk
S B glgi%)i? OlGﬁZag%HEFI{M q@uswn;ngm 6@1%&3”@(7 éH%f;E\%L 1H), 5.00
(m, 1§80 Gt 1. 3k By 682310k 0801 s, 31D, (563 (eI, RS- Calod.: 417
Founa3 L 188 hours. The sol vent was renopved under
uce

pressure and the residue was purified by
chrormt ography (hexane-EtQAc = 3 : 1) to give the

Mtti ¢ compound as an orange solid (0.30 g, 719%. 'H
—elb%i‘éaoo Mz) 11.89 (s, I|H), 8.57 (s, 1H) 7.69 (d, 10
5-C &1 VIL&-(6. 3 driflubr R 8-rkidd { 8 HZ 2H)

Eol - nemﬂuqro@nmbemaeﬁe 8.0, 1 3Hnmd) 2 ID]EA ?4) ml, 21.0

mmo@/eltq ﬁxaéﬁilg ifalgﬂ)swafgﬁsgg (}II%I%’?QPWZIF Liar)]/gazo[ N—|+am1ne (1.7 g, 14.0 mmol)

in THE (5rhf)|dugy K16 ahd) PCO&H&%diuolﬂh@\féa%?g rrgxtgl{:g \?% Il%ﬁ’ﬁr?f 25 °C for

1,2,3, 4-tetrafl uoro-5-ni trobenzene
16 hoygg ’Tgp Ve vas memovet] idenrediidedipmessiuny afitiEhe(:2Qu11EH kesi@R was

purifi3d %?%OW%%R g‘]}{?’PS‘ g%ﬁg%““v\nﬁé@qgt‘%n ]g,e 1;1% Mgtﬁ ?%cﬁ%ﬁitlgg@q from

Etgo (:menm BEChAx@AeT (I SOHhB (9Bve Shd fit dge oufid a$reiQ staﬂrse (06502, 16%).

hours. The sol vent was renove er reduce

"H NYRY(40A MHDsH i 846, Hé}:.scﬁ:fe(sm«k), amémm; iLH), s o, H@) Wrs2 (m, 1H),

089 GRZATE89ALEMY, RS OB O R B B o< T Lsom)

to give the title conpound as red crystals (0.650 g,
Methi§ %Dy H NVR (400 Mz) 11.84 (s, 1H), 8.67 (s, 1H),
ethg 4(m IH), 5.57 (s, 111), 1.82 (m IH), 0.89 (m

(B2 2MAmBo B Be1 Fbpy 1 Yo pf LRS- 91020 oM 02295 4.
fluoropheny])ethanol

A solution of saturated ammonium chloride (4 ml) was added slowly to a suspension

r

(R)-2-(3-(5 -cyclopropyl—IH-pyrazol—B—yiamino)-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 FtOAc (15 ml).
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25 Met hod 104

(R)-2-(4- Am no- 3- (5-cvcl opropyl - 1H pyrazol - 3- vl am no) 2
wb200é/6d7s0r ophenyl anino) 2 (4  fluorophenyl) et panatBos/000513

solution of saturated amori78s chloride (4 M) was

added slowy to a suspensi on

The &rhnié 1yee s SYRIAT BT v RHORRR ol AHeb P pRelfent, the
prod(lwmas@decﬂdlﬁzctlg f@5be gext@teﬁﬁthmt)ﬁl)thanmmdaumdust (0.189

g, 2.88 mml) in MOV THF (10 m, 1:1). The mixture

was stirred at 25 C for 5 mnutes. Saturated anmoni um
MetlfEiggt e solution (5 m) was added and the m xture was

stlrred for anot her 30 mnut es Zn dust was rem)ved

6/ 087530 PCT/GBZOOG/ 000513 -78 The organl c
ﬂuor%ﬂenyl\‘%én gepar ated and dried over sodium sul fate.

AfAemxmmNabymprspﬁwm 3 At BluoR- QA FIph¥RE)- UEEf tazol-3-amine
ectly for the next step without further

(Metb:gé 193, 8300 &n 1. Omrﬁgla, (ﬁ@@ agmno-Z (4-fluorophenyl)ethanol (0.172 g, 1.11

mmo%)F%ld?I?Iu A @S{F@é@( Fom h 1 n {%{(ﬂ—gf’% 1211?) %As‘sﬁga{ea in czl sealed tube placed

in anfdillbautogeh @n)ds) &t fhﬁilSQiom% th tdlvent ®fas removed under reduced pressure and
5-cycl opropyl - N-(234tr|fluor06nltrophenyl) H pyr

the regjdyie vasgrified by petomstbgrady (bex@oe-EfOAL. 01 : il give the title

comciiha < HbARESAE0 Y. 3 TP AR M Sl 1 ey o 1,

7.70 (R I= tteatmgmm me@alzeg 7 tw@t n*merz‘ 205 6.61 @N19), Is iaa(tshm), 5.07

135 C for | vent was T enmove
(3 TEBhSE @ Ub e b, T 0 A NS0 or T 64 . 28).
h ﬁglpyﬁ EtOAc = 1 : 1) to give the
MS: téi)ﬂtcla'éw%gftr?p%% asf tazlgz&gl?:nge solid (0.25 g, 57%. 'H
NVR (400 MHz) 11.88 (s, 1H), 8.57 (s, 1H), 7.70 (d,
. J=13.2 Hz, |H), 7.34 (m 2H), 7.15 (t, J=8.8 Hz, 2H),
Uiy o1 (b, 1H), 5.38 (s, 1H), 5.07 (t, J=5.6 Hz, 1H),
4. ﬁ?ezc(ﬁ)ﬁﬁpo(i)l'ﬁ%slof?%@ Bredonf E&Himn?@ve u%hgofcﬁ e o exg (?9 Qancer by
mhlbgtmgﬂwrtmsane Idnases. pﬁﬁ@u@@hﬁbeiﬂd@ apfl mdre pmtleslaﬂy Trk Aand B,

Mettofly S Bt tioniob inelt rcrol, PERRIRE 8376 BRG0 Agmore

partiaatlynDikeA pad Biaetiliay, whidl s idvodid iBa vaBBy MEChQWES reddted processes.
tment_target, tyrosi ne kinase activity

Thuspl&ﬁ’c tor of tyspsing kinppq, Pavcplarly yheahids gad momqmeuaréy gk A and B,

are e};rﬁeléteﬁ‘ 1&B¢ aalv%‘:a higl'sttﬁéo}éf@@ﬁcc&séﬁer%&‘ﬁ%ls \58% %ﬂ}aaof\ﬁ?e[ #r%aéf, ovary,
cancer rela protesses ors
lung,tcybfcmspnmetaw aradieer tisaues, as wedlrdsyeitklemidbraad lwnphomasetumours of the
are expected to be active

ar t.i cul Trk A and B,
centrg) And petip ﬁ% e SYSIFR o ther SpmaT typss ShefhRmBlenee
fibro§#€8d andWs&o¥arcoma. Tyrosine kinase inhibitors, particularly the Trk inhibitors and

mote 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-TtkC

fusions, TRP-TrkA fusions proteins, AML-ETO (18;21), autocrine or paractine signalling
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| ung, colon, prostate or other tissues, as well as
| eukem as and |yi nphonmas, tunours of the 25 central
wanpabspeTsspher al nervous system and ot her T UMOpE T/ EBPRS /000513
such as nel anoma, fibrosarcome and ost eosar cona.
Tyrosi ne kinase inhibitors, particularly the Trk
leading b bliet06® s levdl SENGELR Koo and B . o
.inhjbitors are also expe’ctlggb?%é 2 é%lésf?fﬁu%}‘mtvﬁg‘ constitutively
active lgk prepipted ity disqusonidresshehas, tindeag@wth A MliRgatitor survival
signdifpig. | M ted to autoi nmune, inflammtory, neurological,
and car di ovascul ar di seases. 30 In additi on, the
c otipmpoisels of tHeliRedeAVIBNEHRR HALE +e, of . val ue
art'i%ﬁ ﬁyh@ treatment or proph)ﬂa axll.)é;ea(lf)ézEl Sﬁg%él?lgblﬁtgfogg}ej@nases,
PELGERH g Trespndaneds pefticoblylirk vt andeB yasaleteirvittiod by FhkTrk A Assay
descbedasfs, i ncluding but not limted to, oncogenic
rearrangenents | eading to ETV6-TrkC fusions, TRP-TrkA

f USéropmingds ptowided, byAMs ilveRi64 Sioddd ' [ '
N de%ar%%e ];%%8 ‘%[l e ;1/\0 o 08.752:131%@%18@%1%9 sfihdards and reagents
et B8 13PoteRtiRd Phrgmaceusicaltaisbis rosind Eusdes, miticularly
the THkshand BiNE [ nour ith constitutively
Rt Lo Ty gy TRE e, TN Yy areidliememarciaric
comppiging @rcogipovndobihis ipvartioher ati on or survi val

TrkﬁiA%Qﬁ!t! ng. Conpounds of the present invention have
A% 0 i nhi bit tyrosi ne kinases, 5 particularly
t ek Ar ik i | Ly nd,B, .as . .
8asRNG1IPBY RaPREhdupll] BF tcé’ a%gérctﬁipggﬂ)hﬁgfrlétp gynthetic tyrosine

.ddeterm ned by the Trk A Assa
resicuss wpbimtigensiis whipaptide subitsatd usieman AMPHIREA AR 8ok Proximity

d det ' th
sy e A R T AR ER0 S M Steet. Bamoni V).
t YiogséasereKirk askifaseR@fiving %%E&Xcellhﬁ? ldgfn%ig; c%{é%/ﬂ%é%gq%uman

larly. Trk A and B. ese wou

TrkAarti:fu i B. The: . :
@S?ﬁﬁg Ppugp agsds 443996 ghprk Ai FigiserPowsBrionery AotessionNumber P04629)
QR | TIr i nase activit

T)vas ek\l\lgs rregg%]:ligegé]% g@ﬁéﬁ%ﬂﬁﬁxﬁ%&ngﬂtw@ggﬁa NG omatoglyaphy. After
incubagipgaf g kinasgrvadhi mbiotingaied yalsstratet dﬁﬂ&d&;&ﬁﬁ%ﬁfos hate ﬁATP) for
20 mififby RSBLL 95, SUDSLT BLq using an Apl 1 1 ed LM nescert

X1 T 19 el ggfy:ee egﬂ%agse FESHIN Vag sinppeddy the addition of 30 mM
ethyleg&tarkinefelamvetic 248 (BDIANY TR fe8&ion vﬁﬁﬂ}e?frgggéqq m férSweIPmicrotitre

Jates TESFYI € Trk A kinase activity, the in
Pates aBiciest 108 PrYdYCcts aigrye dethetediwith Thickaddliton wiserepaidiA Qoated Donor

Beads g of JtK A. SMss-Prot Primary Accession
- A o PGS Ao el afiplisialei AseepenBrads anne the Envision
Multilghel PlateReadsr algersinangalcht dbaton !r&??ﬂ té}]gge? Lography.
1 Ot |

Aft-er—ineubhation-of the kinase wth a nyl at ed

Peptidg §ifairpist o anjdolide¥rbiitind PO hasphat e (ATP) for 20

ATP Ky nut es™at O@I%t‘llpm attre—the—Kki-rase+reaction was
st opped by, tlh dition of 30 nM 20

L=

Assay ebidifi@izedi amiorBRellap Rt s , i
was perfornmgd inq%lé4 vvejlk’cg%agfr@?] r’e E‘fnélt a Ch,

reaction prododi BGleie (k% Triesh@t tog; iguwdeipi on of

epaviairn at.et—Dbenor
Incubatibh 20 mmnutes, room temperature

Termination/Detection | 6.3mM HEPES, 30mM EDTA, 525ug/ml BSA, 40mM NaCl
conditions 0.007%Triton® X-100, 12ng/mi of Donor Beads, 12ng/ml of
Acceptor Beads

Detection incubation overnight, room temperature

Fluometer settings Excitation = 680 nM Emission = 570 nM Excitation Time =




Beads and phosphot yrosi ne-specific anti bodi es coat ed

Accept or Beads using the EnVision Miltilabel Plate
woReedissef t er an overni ght incubation at roompCT/GB2006/000513

tenperature. Peptide substr8be Pol yEY-biotin

(PGT-bio.) ATP Km 70 M Assay conditions 0.838 ng/m

_FEEB'T' QI 09mV| Hﬁ)fgq f?‘%ﬁ%@eaﬁﬁ%gﬂt { Ng\% nCSBI;./‘ItI on 20

niAditoagh theqsharheonbegied] praperfits B fiRtdoaipobedsefithOforBul(M vary
HEP OmM EDTA, 525¢/ m BSA, 40nmM NaCl, conditions
with Wg‘fé PGS i} gengra ﬂ?ﬁ@mymgﬁsa‘rﬁd byrcopegndsatbe formula (I) may be
e o coe Ot (PBRPAENRTh sV AP iBHor) o doses inthe
rangeE»deﬂth K gBD. nM Emi ssion = 570 nM Excitation Tine
2006/ 0 %g%g PCT/ GB2006/ 000513 180ns Tot al

A e ovpBratropssAp thenl 1k ehipieny weévihoef] tha following

emgremgmesssu@a o HECaRTEALRGR, of the formila (1) vary

th structural ange, eneral activity possessed

Ex by conpounds of the for rrul a |(1Q; (w)be denonstr at ed
at 1 C80 caoncentrations (mncentratl ons to _achieve 50%

Examplﬂﬂbltlon) or dos_es in the | .6@80ge of (0.01 Mto 10

When—testetd—+n—the—abgve—tp—viit+ro-assay the Trk
Exmﬁp#h %ltory activity of the f(ﬂq)%?w ng exanples was

Ex red at the folTowi ng Iq EX 1TC50 (M Exanpte
mﬁg&zo Exanple 14 0.022 EW?;[@Q% e 29 0.015 -81- daim

1. A conpound of fornmula (I): NeXI N R N--5/ =NH 1Y
\~ XX3 R2 R 5
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4 NR R-~, R A (tHR7)" 5 (1) wherein: R and R2
are i ndependently selected from hydrogen, halo, nitro,
cyano, hydroxy, trifluoromethoxy, am no, carboxy,

car banmoyl , nercapto, sul phanpyl, C.6al kyl,

C2_6al kenyl , C2_6al kynyl , 1§1:6alkoxy, G _6al kanoyl
Cl . 6al kanoyl oxy, N-(Cl. 6al kyl )am no, 10

Claig N- (Cl . 6al kyl ) zam no, Cl. 6al kanoyl ani no,

N-(Cl. 6al kyl )carbanmoyl, N, N-(CLl. 6al kyl ) zcar banoyl ,
Cl.6al kyl S(O a wherein ais 0 to 2,

1. O AGahipexyrar fashin (1): - (CL6al kyl ) sul pharmoyl, N, N-(CL
6al kyl ) zsul phanoyl , "Cl . 6al kyl sul phonyl am no,
carbocyclyl or heterocyclw1 wherein R and R2
i ndependently of each otfler\nay bg _optionally
substituted on carfign 0

~ mokH R8; and wherein
if said heterocyclyl gontajns aR_-=NH noiety that 15
al | yo-subsyj tuted by a group
\jixgnd R3 are

nitrogen nmay be opti
selected fromR9; X i ndependent|ly =N-
or =CR 0-; R3 and R10 dre jndependently sel ected from
hydr ogen, hal o, nitroy,* , _hydr oxy,
trifluoronethoxy, ammno, c ﬂﬂ%xy, car banoyl , mercapt o,
sul phanoyl, C . 6al kyl, C2_%al kenyl, C2_6al kynyl ,-
Cl . 6al koxy, Cl6al kanoyl . 6al kanoyl oxy,
N- (CL6al kyl )am no, 20 N 6al kyl ) zam no,
Cl . 6al kanoyl am no, N (CI. {(R’gar banoyl ,
N, N- (Cl . 6al kyl ) zcar bamoy_, of . 6al kyl S(O)a wherein a is
0 to 2, Cl.6al koxycarbonyl, N (CL6al kyl)sul phanoyl,
N, N- (CL6al kyl ) zsul phanmoyl , (@}6al kyl sul phonyl am no,
wheI%?_rbocyclyl-Rll- or heterocyclyl-Rl12-; wherein R3 and
0 i ndependently of each other may be optionally
S Ub'sdridt R 26l iRl p &l RO st QMo hy ARV En, Rhf, nfARY C%M}l%r ﬁ)'fcﬂoxy
.. 1 f said heterocyclyl contains §5 an -NH noiety that
triflugromedipet amipoaTRY enmbameyl smprseptotudrhapyh Gursalbipl, Co.calkenyl,

che R s VA 1.S.h en,or. optionally
G ERBPERRIOT el P cyiao R B RS bt
N, N-§ubkakylhamice C galkarsgladhe Vi€ oalGNRaBEmBPr € R15; R5
.NAf@fdlgq arg i nde que t&y sel ected from hydrogen, halo
V-3 KRB0V b ik SO PDETCAA Brfbioo Ky alnysesbonyl,

N-(CLRANGP¥ph&RS ARG, AR | ph ld5¥)

(CRBIAoM by 5 L R RS g ARl Bfiy sproocyely
or hetgregatlyh vdwraix R, ami R&lngepd:ﬂdyhtbanﬁ qaoh other may be optionally substituted
on ca%oN- %g%kﬁ%%ég%megiﬁ Bf%gﬁa}l%?éégcg/c yrl] %(’)ntains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R;

X', X* and X? are independently =N- or =CR!’-;

R’ and R" are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;salkyl, C,¢alkenyl,
Casalkynyl, Cisalkoxy, Cy_galkanoyl, Cl-.gaikanoyloxy, N-(C.galkyDamino,
N,N-(Cy.salkylamino, C;¢alkanoylamino, N-(Cy.galkyl)carbamoyl,

N, N-C,alkyl)ycarbamoyl, Cy¢alkylS(O), wherein a is 0 to 2, Cjsalkoxycarbonyl,
N~(Cygalkyhsulphamoyl, N,N-(Cy_galkyl),sulphamoyl, Ci-salkylsulphonylamino,
carbocyclyl-R'- or heterocyelyl-R'*-; wherein R* and R'? independently of each other may be
optionally substituted on carbon by one or more R'*; and wherein if said heterocyclyl contains

an -NH- moiety that nitrogen may be optionally substituted by a group selected from R'*;
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N, N- (CL6al kyl ) 2car banoyl , Cl-6al kyl S(O)a wherein a is
0 to 2, d _6al koxycarbonyl, N (CL6al kyl) sul phanoyl,
N, N- (Cl6al kyl ) 2sul phanmoyl , Cl _5al kyl sul phonyl am no,
car bocyclyl or heterocyclyl “wherein R5 and R6

i ndependently of each other %ay be optionally
substituted 10 on carbon by one or nore R16; and

whRr isitidroges ar eptimely seipened Comlkyliieheein saoptipnad sybstituents
are sél@&&d frgfn]t({ngg,@%oggkme optional |y substituted by a

ecte romR1l7; Ais a direct bond or
adnidyREae indebedently Sﬁbde&froﬂﬁiﬁdyd on ehdmyntb@ cyano, hydroxy,

trif} ueml %‘ng?g%t I’t%ﬁlsj %@3@%}/ OQ\%HEIET@??}{ISH o e 6aﬂ<yl Coralkenyl,
Ca. @Mﬂr eeYALkNly, @?rﬁll@dn% 1, &) qal gy&ﬁ(ynﬁ é@t Xﬂlﬁjh?ﬂﬁ'ne g%t rogen

be opt | hal T y substitute roup 'se ‘ed from
N, N~@19alkm2amn$él@aﬂ(embyﬂmmohzw(@; 6ahk}t1}oarbacrmho hydr oxy,

L R S o i B

N- (Cpga:llééﬁ‘jsﬁbpﬂﬂtho I%@@-’(@ﬁfﬁ{(l_y()%l A3 ealkﬁéulgﬁtl)ﬂ‘ﬂﬁﬁﬂl'ooﬁbocyclyl

6al kyl )am_n 2am no,
or hetgrocafgmk;aml@wlarﬁ rsog R[\l.nqdapemwnﬂy Iof whbydrmsyma,y be optionally substituted

on car onot‘yt negjall'l rggzc A 5 gvgng%eg}]g Feu%%_ F:écgg%( Wl}té’lgf %my{n’me’[y that

nuro@énl‘ﬂné@eﬁéﬁti@mbﬂﬁguﬂsﬂhm F@up@ab&w Foppény| am no,
car bocg};l yl or heterocycly wherein R7 may be

ph iomaired) benshet € raliyiEnsnwhereisaniddy eheleae mrhe qrionally

g d heterocyclyl contains an -NH
Subﬂﬁ:ﬂgd\ﬂg%%ﬁaf]mo; 1friogen may be optionally substituted by

a @ilxgl,(bls ctadjoeyctigﬁoff Hetorod32 1y, WherginiiSsdd hdterodydyl cdntains an -NH-
rei.n the val ues, of R7 be the sanme or diffegent;

moiefaiRi oS RBHI B MR BB BEEv RRIEFEh BRIy
Seﬂ@ﬁ%@l@ct@& %}nhl?eh@ itk Bno, RYAIRy trlhﬁ%; %‘i%i}oxy, armno carboxy,

trifluoromet hoxy, ‘am no> CArboxy’ car
carbagasiyhirasToatito, sGipheabyly C; calk, Gmalklanyl, C. @k gall k@'lthylkﬁxy,

Crafgn &G fioraioRs NN Ay barEsy 0P ohbpamin,

C)caEhn&ahk RO ARy )dMrHaGh
o R o P Creal Y SO
whergnags § to g C h@éxcwlm id\{r(Cl salgyl )@Mgbarmwl)sm pharmyl

N T I T Y

mESlBe oRimalliR&ehsti Rl @ﬂtdarWDby adapanste Ret: an@kvheashifehier
?e optionally substituted on carbon b¥ one or nore
heter@@fﬁly SARtaip ap N H- proicty thet nigrpgem myax be opHerAlly subitisyted by group

Selecfehl%omﬁlety that nitrogen may be opti onal 'y
substitufed by a group selected from R25; R9, Rl4,

Rms 0R1L2 of&]wlmndn RRSvadues of Rd eparideahe t;aynesmi d@fferedt; f rom
sﬁglkﬁ:s (;gk,&gﬁ c?il ?{? gr@aq{gg}} Geg | kd%@-ﬁ se Qc?en rom halo, nitro, cyano,

hydr(fx@?{rﬁ}do}(ﬁﬁétﬁé@ﬂnmo, carboxy, carbamoyl, mercapto, sulphamoyl, C;salkyl,
Ca.galkenyl, Cy.galkynyl, Cysalkoxy, Cigalkanoyl, C; ¢alkanoyloxy, N-(C.alkyl)amino,
N,N-(Cy¢alkyl)}amino, C,.¢alkanoylamino, N~(C,.¢alkyl)carbamoyl,
N,N-(Cy.¢alkyl}carbamoyl, C,.salkylS(O), wherein a is 0 to 2, C).salkoxycarbonyl,
N-(Cyealkyl)sulphamoyl, N, N-(C;.salkyl):sulphamoyl, C;_galkylsulphonylamino,
carboeyelyl-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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5 N, N-(CG _6al kyl ) car banoyl, benzyl, benzyl oxycarbonyl,

benzoyl and phenyl sul phonyl; wherein RO, Rl14, R17,

R 9, R2' and R25 independently of each other may be

optionally substituted on rbon by on or nore R26;

R24 and R26 are |ndependent&§ “sel ected from hal o,

nitro, cyano, hydroxy, trifluoronethoxy, amn no,
heter@ayoa;ﬂwntamrabawby moietp it pitmges miaptheroptibpal gsubstitiet] by a group
seled dfg kenyl, 10 C2-6al kynyl, Cl. 6al koxy,

karioy I Cl. 6alkanoyloxy, N- (d _6al kyl ) am no,

N, ¥, (5, ls‘émw REQHI0! aCTn@qbhannysaBbao mon o, ally, C
G 6al kyl ) car banoy! A %glk i?%}bg%ng| 1-salkanoyl,
C 63@”’ 53‘5*}1@93’1 %@%kwyéarbpwlacarbmmxldv 4C, 6a1ky1)carbamoyl

T NN T ——

R9 Rﬂ%rFﬂ RIEIRAH ancDRsziﬂdE@)EﬁuEﬁﬁB/bf eathﬁlﬁ@lrﬁhyFﬁ%Aop@lﬂﬂal Qibstituted on
i nde endentuﬁ of each other may be optionally 15
carbon 61 e1UPed Fors carbon by one or nore R27; and mherein

| f R¥aind greLRN ﬁ&)f)glll e!ntlg ggfeabé]ﬁgﬁl[ha%&\%tr gﬁ{oy h

nitrogen may be optionally su
trlﬂugmnmthce@ fmomm msoxyR&ﬁrbarﬁ?dﬂ mBRaAp@anshipRRdhodt, &, 6a1ky1 Cs.¢alkenyl,

Coreall] %?‘T o Qﬁy}épfsélﬁ%%ﬁdg Q)noy ng%(ﬁ?g@g»ﬂainm%( 95 .

N, N-(QRI 1%ﬁ9n a a@%ﬁﬁ%&@ﬁ@ ﬁ%& :
%3 M§ 1 0aH§ |ndependently select P?én1hydrogen

N.N-d¢ e@kyleﬁmb,amoah €18alkglSOR WIRGEIRZ 15 ¢ ® % € galkexychrionyl,

h triflyor t.hox
ARl Bh P S D PNy o BRI Rorepiagsepocyelyl
or heteubayontoyherein®hatld R%timeﬁendéﬁﬂia @Mach%ftﬁb@ Yoy RCkMhally
acet oxy, nethyl am no, Rﬁ yl ami no, di methyl am no,

substi{uted P &A5baB by Rngrer mpre eqx}qi/w]gﬁwlﬁ@f sauhh@mypmiyimntams an -NH-

mmeﬁ' WJM&%&% r{?@glﬁ%%puo%l?} {{l%ﬁﬁl@{e}a%)?%%rbg% %eﬁted from R%;

REt R R aaﬂﬂgﬁr" a&rlb@amydlenﬂsreélbmbcﬁ ot a @i&éty bbdi, 00-, -N(R%)-,

-C(OEE R G O Do m o Ry U B8Ry whercin R, R

R, Rt AP sidli RRaemdng | )
NN- i met hy| gdb?phan%§%l€étwgé HIBRRAIRK o Cyelicyl and s s 0-2;
N%ﬂﬁsﬂlecmeftmy hslol pitraneypno, lafldcb)d?Zﬁlﬂwr(sméthmt}e diflucosmethyl,

S R TR N P —

acetohiN-rhéthyladal ok ¥ihy Baliha Méthﬁﬁﬁﬂ@’ |d16tl%ﬂ£}ﬁiﬁlo ONMEQB?QNJéEhylammO

30 .benzoyl and phenyl sul phar maceut i cal

acetyla?éfa@btf\émeéﬁym&amqyérﬁé@fhy caémmozl Ws@mpﬂﬂuhdrb@fnoﬁ'br rrul a

-Gy Rl BRGNS RGEA, B0 8B BB TRy Bonin,
ethylﬂp_}ﬁm;ﬂkmbsyl @th)ﬂailiﬂmnyl antha@co6ye] sthoxydarbn@onpound

roula (1) or a pharnaceutlcall accept abl e salt
N-m moyk NopthyisplghamoylnVdY-tmrathsiphamoyb iV, Mt digthy ulphamoyl
or N-WREFHEN e tRdsdishdeiagan-

R is selected from Crealkyl, Cysalkanoyl, C;.galkylsulphonyl, C 1-salkoxycarbonyl,
carbamoyl, N-(Cy.¢alkyl)carbamoyl, N,N-(C;.¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;

or a pharmaceutically acceptable salt thereof.
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4. A compound of formula (1) or a pharmaceutically
acceptable salt thereof, as clainmed in any one of
claims 1-3 wherein R3 is selected from hydrogen,
cyano, carbanoyl, Cy6al kyl gnd Cl. 6al koxycar bonyl ;
wherein R3 may be optional |y substituted on carbon by
one or nore 10 R13; and R13 is_ hydroxy. 5. A conpound

2. of Arempppn qﬂfymﬂla £ 90 ahaeasentica lyyc%@tabkﬁ Séhltbergﬁ gs claimed

in clai efx%ﬂ rmgr R 5§ sé}&ggcggohrbl Qyﬁg L& agﬁ(?,%% %{rdnafg““??‘}wg: elan

phar rraceutl caI |y acceptable salt thereof, as cI ai ned
in any one of clains 1-5 wherein R5 and R6
3. i nysp@Rawt ehforpula b ey awbwwai%a@ Acgsptably &aééh%wf as claimed
in eithh&) of each other may be
lneltopt |1%%21 ﬁ?désﬁgjgzsﬁﬁ?te?g mfl %on by one or nore R16;
V\,herei n R16 i s hydroxy. 20 7. A conpound of for nmul a
4, cﬁ%agurfcﬂgfg?;nﬁﬁb Cal | ﬁégﬁﬁc@%ﬁ%&ﬂ eAsa trgﬁegeof as claimed
in an§I 'ofx@ Gf ciRRRd] - 9RNh@1]e112RB kydeRBRA ﬂ’%ﬁl@ ﬁ?drﬂgéﬁ'c?ang c‘%ﬁéﬂﬁb@rle@?galkyl

be optionally substituted by one or
and %@H@K}’ﬂaﬂlﬁwl svieyain Bxymayde qgtlom}bcﬂuhstltoﬂed fou rcmtbloa b@lo)ne or more
dal?“ $r ceutically acceptable salt thereof, as
%r} %Xlnanyoneof clalrrsl7v\,here|nR|ngC|s
phenyl , pyridyl, 1,3-benzodioxolyl or IHindolyl. 9.
A conpound of fornula (1) or a pharnmaceuti cal | )
5. actepmapnd effprmelpébesp phagnaspaiortiy acmﬁtaéiﬂﬁabﬁ%ermf, as claimed

inanflp A BPopt LASIERD K o™ ot onal 1y subat it ut ec

on carbon by one or nore R20; wherein R20 is halo. 30

10, A conpound of forrrul phar maceut i cal | )
6. ac“%éB@ﬁB\“@ %fngfm‘B lagbese p 3’%“36@&?‘}?@3 acGept aHﬁ]éefé‘?fyaS claimed

in an? loﬁé HPclgnm?S W‘@%ﬁlﬁi‘% R°hid RS %Ll:le : ?&cygndéﬁﬁ? @1%&%% !ﬁ%glvl?}ldﬂ@g%n or

e sane or ent
Cy 5aﬂﬂ’ﬂ1;p€imndn (st Rﬁﬂnhch:péﬂ@enﬂy\bf(dacﬁ ohefr nidyNitd optivnally 9dbst¥8ted on

carbo% b2y g\;le o]f7m05re El%h%reiﬁl{lﬁs hydroxy.

7. A compound of formula (I) or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-6 wherein A is a direct bond or Cj.alkylene; wherein said C;zalkylene

may be optionally substituted by one or more R'®; wherein R'® is hydroxy.

8. A compound of formula (I) or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-7 wherein Ring C is phenyl, pyridyl, 1,3-benzodioxolyl or 1H-indolyl.

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 Ci.salkyl; 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 nis 0, 1 or 2; wherein the values of R’ may be the same or

different.



(W" (I) wherein: 5 R is selected from nethyl,

i sopropoxy and cyclopropyl; R2 is hydrogen; X, X2
and X3 are independently =N- or =CR10-; R3 is selected
from hydrogen, cyano, carbanpyl, nethyl, hydroxynethyl
and net hoxycarbonyl; 10 Rr®Si-s sel ected from

hydr ogen, fluoro, chloro, cyano, carbanoyl, nethyl,

1. anfrompbhyd of fandula¢Bt yl ami nonet hyl ; R4 is hydrogen; R5
is selected from hydrogen, nethyl, ethyl or
hydroxynethyl; R6 is sejjected from hydrogen or
hydr oxynet hyl; 15 Asis di Rect nmet hyl ene or
hydr oxynet hyl ene; R ' NHyrid-z-yl,

1, 3- benzodi oxol -5-yl @r | Hindol l;: R7is
trifluoronethyl and fXdorog?and/n isg0, 1 or 2;
wherei n the val ues of nay bB the same or different;
or a pharmaceutically a %ble salt thereof. 20 -86-

12. A conpound of for a;Fq% NEXI'N RN/ ~NH 1Y
\~ _ XX3 R R1 1NRs ~R6 A (R)"

(R7),

O

wherein:

R' is selected from methyl, isopropoxy and cyclopropyl;

R%is hydrogen;

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

R? is sclected from hydrogen, cyano, carbamoyl, methyl, hydroxymethyl and
methoxycarbonyl;

R is selected from hydrogen, fluoro, chloro, cyano, carbamoyl, methyl, aminomethyl
and acetylaminomethyl;

RYis 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-y1;
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.




selected from 5
(2R) - 2-[9-(5-cycl opropyl - 1H pyrazol - 3-yl ) - 6- net hyl - 9H
purin-2-ylam no]-2-(4- fluorophenyl)ethanol; (2R)-2-{
[ 9-(5-cycl opropyl -1
H pyrazol - 3-yl)-9H puri n- 2-')$|6]'arri no} - 2- (4-
fl uor ophen(ﬂlt) et hanol ;

12, N 4 cgyppougdoffiorrapia fheny | ) et hyl ) - 9- (5- i sopr opoxy- 1H pyr
azol -3-yl)-9H purin-2-am ne;_ 10
3- (5- cycl opr opyl - 1H pyr agoiX 3- yI

enyl et hyl |- 3Hi mi dazo[ 4, 5-
3- (5-i sopropoxy- | H 3-y
| ) et hyl)-3H-i m dazo[ 4{/5- b] pyri di am ne;

N-((S)-1-(4-fluoropheXy| yl L£8- (5ri' sopr opoxy- 1H pyr
azol - 3-yl)-3Him dazo[ 4,]5- b] pyri din- 15 5-am ne;

(2R) - 2- (4-f 1 uorophenyl ) 72- (B- (5-i sopropoxy- 1H pyrazol -
3-yl)-3Himdazo[ 4, 5-R[ pyrtdian- 5- yl am no) et hanol ;
6-chloro-N-((S)-1-(4-fluor enyl ) et hyl )-3-(5-1i sopropo
xy- 1H pyr azol - 3-yl ) - 3Hi m‘dazo[ 4, 5- b] pyri di n-5-ani ne;
20

-N-[(S)-1-(4-fluoroph

ﬂ}% -5-am ne;
- N ?S)_—l-(pyridi n-2-y

3- (5-cycl opropyl - 1H pyr 3
enyl ) et hyl]-3H benzo[d]i
N-((1-(5-cycl opropyl -1Hp
rophenyl ) et hyl am no) -1 H
benzo[ d] i mi dazol - 5-yl ) net hqu)acet am de; or a o

sclecplda¥dmeceutically acceptable salt thereof. -87- 13. A N
process for aring a conpound of fornmula (1) or a

re
R BB elapiosi-| Y Tee b 4t e OH-neneay wpeh2 (-

fluord l%ﬁ??&ha erein variable groups are, unless otherw se

s%ec' ied, ‘as defined in claiml, conprises of:

(2R)-Br {16 €S ydppropsls t Hayrazbl-3-yt)osmpeurid-2ofl |4nvinspa4{ | 1) :
N:--)(1 1 RNN~Npg --5~/ IY\~_ X/X3RR a NH

fluorophenyl)ethanol;

-yl )-N-[(S)-1-(4-fluoroph
Z0}* am ne; and
(zol -3-yl)-6-((S)-1-(4-fluo

N-((5)-1-(4-fluorophenyl)ethyl)-9-(5-isopropoxy-1 H-pyrazol-3-y1)}-9H-purin-2-amine;
3-(5-cyclopropyl-1 H-pyrazol-3-yl)-N-[(S)-1-(4-fluorophenyl)ethyl]-3 H-imidazo[4,5-
b]pyridin-5-amine;

3-(5-isopropoxy-1H-pyrazol-3-yD)-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-bpyridin-
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-y1)-6-((S)-1-(4-fluorophenyl)ethylamino)-1H-
benzo[d]imidazol-5-yl)methyl)acetamide;

or a pharmaceutically acceptable salt thereof.




5 R (Il) wherein Pg is a nitrogen protecting group;
with a conpound of formula (I11l): L RS ~R6 A (R)n
(I'11) 10 wherein L is a displaceable group; Process b)
for conpounds of formula (1), wherein RS is
hydr oxynethyl and R6 is hydrsgg"en; reaction of a
conpound of formula (11) with an epoxide of fornula
13. (1 &)procgssfof Reparing 4 Wympdmdrod dfesmle §T) boa phamaoceinidsllphiceeptable

salt tﬁof%&gﬁj\%l?lﬁlé#Qc%&ﬁ&%@ﬁaﬁi@éezﬁg&%ﬁ}%ﬁﬁe% grpgsq(::a%ggi udn,das defined
in cIa;imN, cBnPrised of:RY0 with a conpound of fornmula (VI): H2N

N Ro o5 (V)
Process a) reaction of a compound of formula (I1):

-;:X1
\ No
A=
XZW¢X3 R 2 Rl
4. NH
5 R

(1)

wherein Pg is a nitrogen protecting group; with a compound of formula (II1):
LK
W( R 6
A
R,

(1)
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):

%

A

R,

Iv)
15 Process ¢) for compounds of formula {I) wherein X' is =CR"-; reacting a compound of

formula (V):
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15

Process d) for conpounds of fornula (1) wherein X1 is
=N-; reacting a conmpound of fornmula (V) w th aqueous
NaNC2 sol ution; Process e) reacting a conmpound of
formula (M1): N=XI NN/ gNPg Yl \~ X2 X3 R2 R
L 10 (VII) wherein L is a'gléplaceable group and Pg
is a nitrogen protectin roup; with an am ne of
formula (VII1): Hs 4.&P% RN A(R)" (Vill) 15
and thereafter if gécessaryN SiINHconverting a
conpound of the for I nt'9_anot her conmpound of
the formula (1); ii)lge i ng ANy protecting groups;
iii) formng a pharnﬁ%effi al Iy 2acceptabl e salt. 5 14.
A compound of fornula (I|), or a pharmaceutically
acceptabl e salt thereofLN.astclained in any one of
claims 1-12, for use fas a i canent. 15. The use of a
conpound of fornula (1), g a pharnaceutically
acceptable salt thereof, |[as clainmed in any one of
clainms 1-12, in the manugdacture of a nedicanment for
use in the 10 inhibitio y &pﬁctivity. 16. The use
of a conpound of fornula or "a pharmaceutically
acceptable salt thereof, —&as clainmed in any one of
claims 1-12, in the manufacgyre of a nedicanment for
_use in the treatnent or prophylaxis of cancer. 15 17.
with Tpempamdef fermuwbatdnd of formula (1), or a
pharmaceutical ly acceptaptﬁ-sahg t her eof

R0
(VII)

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):

::X1
\ N /Pg

3 .
N—¢ N
Iak\T,//£:¢1,/ -\§;::::(\
2

|
3
X X R 2 R

T

1

(ViD)
wherein L is a displaceable group and Pg is a nitrogen protecting group; with an amine of

formula (VIII):
H
+.N_ R
R %RG
A
R,

(VIIT)

and thereafter if necessary:
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as clainmed in any one of clainms 1-12, in the
manuf acture of a nedi canent for use in the production
of an anti-proliferative effect. 20 18. A
phar maceuti cal conposition %gnprising a conmpound of
formula (1), or a pharnmacédtically acceptable salt

_ thereof, as clainmed in any one of clainms 1-12,

1) convsgatgresonmiauind ofithel feasitla () éntphaotecauponad by the formula (I);

... acceptable carrier, diluent or excipient. 19. A
nymﬁﬁ%@%ﬁ?@ﬁ?ﬂ%gﬁgégﬂgﬁsition conprising a conpound of
iii) fdrRispid ?hg(ﬂn)iceu@l[:a]ﬂr go'éqﬁggggﬁ@_euti cally acceptable salt

t hereo as clained in any one of clains 1-12,
together with at |east one pharnaceutically

ac l e rier . ~diluent or excjipient for use i i
14. G SBRARR 3Gt vy 4 Riey Bty eietupntr B et ap claimed
in ang ofPOESELAINGN - COITHF hstiad nkedi@iaund of fornmula (1), or a

30 pharnmaceutically acceptable salt thereof, as

clainmed in any one of clainms 1-12, together with at

I t ' cent e gantier Llu
15 AR O AR SR )3 AP0 P
as cladfed anagrone-0F0kairdd 1 ~D§, 'm]tth? ﬂ‘ﬁﬁ@t}&tﬂul(fe-lﬁ\%f C6eghdrt B use in the
. ,..Conprisjng.a conpound o ormul a , or a
mh@BﬁQﬁﬁ&%%@%ﬁ@al|y acceptabl e salt thereof, as clained

in any one of clains 1-12, together with at |east one

pharmaceutically acceptable carrier, diluent or
16. exldiepisent a tanpusd dffoinnda (),cetugthaonaceoficatly acceptable salt thereof,
aSClant'.— roliferaflve fect in war mt bl ooded ani_nal

Bl s OF BlausS 142 i BBV BFUFGH ARG IArent gor e i the
treatrdR bR BOPHY g8 lof ¥arRegept abl e salt thereof, as clai ned

in any one of clainms 1-12, for use in the inhibition

of Trk activity. 23. A conpound of formula (lI), or a

p ' tab salt thereof .. as cl aine
17. DORETRESED CaBbh R SSOLARI 3y BBl i pror
as claimeinogpiydnaxk slaiths t-angcigrthe AdnufActGRIGTAUACH &fmd@ Féils@in the
(1), or a pharnmaceutically acceptable salt thereof, as
produgfign Prg%P af}thpréﬁggﬁih‘@ sfece| ai ns 1-12, for use in the
production of an anti-proliferative effect. 15 25. The
nmet hod or use according to clains 16, 20 or 23 wherein
18. sat gharemacerticalscogmositine domprising e cogeaitddf fHirbile$Br @ama,

pharrf RS e o lRE Vo TRt SRR A e onaf Al o2, Sogether with
at lea80Rk GRBm Bk RANT BecefRORRAANS ik ANG R cipidiy €l O],

hepat ocel  ul ar, pancreatic, cervical cancer, Ew ngs
sarcomm, neurobl astoma, Kaposi sarcom, ovarian

c I [ t cancer including secretory. brea

o a0 EfmaBARER ofSShn sifptiime B BEPafL e ngafe 1. ora
pharniaeeltisdl]ngcdeptablenRlt e rE AT AN MinfRH Of hidd En LA Ms 1012288 her with

cancer, nelanoma, lung cancer - non snmall cell [un

at leagt one pharoseyticplly agrgpighiel qarress) dilueniney exaiméssi for use in the inhibition
of Trk activity.

20. A pharmaceutical composition comprising a compound of formula (T), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the treatment

or prophylaxis of cancer.
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(SCLC), gastric cancer, head and neck cancer, rena
cancer, |ynphoma, thyroid cancer including papillary
thyroi d cancer, mesotheliom and | eukaem a. 25

-90-

21. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the production

of an anti-proliferative effect in a warm-blooded animal such as man.

22. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-12, for use in the inhibition of Trk activity.

23. A compound of formula (I}, or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-12, for use in the treatment or prophylaxis of cancer.

24. 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.

25. The method or use according to claims 16, 20 or 23 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
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.




